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

1.1 STC11/10xx&RFEHEHLE N

STC11/10xx Z 41 5y L& STCAE /™ Y IR b /WL FE 3 (1T) AR L, 2 v i /IR DR / i i
PUT R —4R805 LI 7 HL, 48D A AL 58051, (HIEEMRE-12 fif. PIHBE R &
SRS, NEEIEE, FeeEt, mTNmE.

STC11/10xx RN EFr HLIKE I 250/ € I 25 1/ 8347 1 54 Ge805 L%y, #n 7 ML Rr R K
RS, BETENEE2. 480511114 APATHE AT IRE, RIRMTESHR24%%, BIBH
A& 3.

1. M458A 8051 CPU, 1T, FREEN/HLAEI, 5SS 58251418051
2. TAEHE:

STC11Fxx &5 TAEHE: 5.5V -4.1V/3.7V GVEFHL)

STC11Lxx 24 TAEHE: 3.6V -2.4V/2.1V (3VELFHL)

STC10Fxx £ %1 TAEHJE: 5.5V -3.8V/3.3V (5VEL A HL)

STC10Lxx &5 TAEHE: 3.6V -2.4V/2.1V BVEFHL)

3. LAESIEIEHE: 0~35MHz, AHX4FHIE80511H 0~420MHz
4. STCIIF/Lxx R4\ 85 HLH 7 B FFREFE 25 18] 1/2/3/4/5/6/8/16/20/32/40/48/52/56/60/62K i

STCLOF/Lxx R4 ¥ H AL B FFEFZSE: 4K /6K /8K / 10K / 12K / 14K %5
5. STCl1xx RAEFrHl: F EHEM1280F T B256 T RAM

STCLIxx RFIHEFHL: B LERS12FFTH256F T RAM
6. JEI/OM (36/40/12/14/161>) , HEALfEH: XA /55 Fhr (Hi@80514441/011)

Al B R DA M /55 Eh, s/ bR, ORI/, TR

FAT/OLT IR BN e J7 ¥ TIAF20mA, (HEEASE B 5 KA E 100mA
7. ISP (fERG W gwfd) 1NAP (TENH A 9afE) , LR LTHmES, LHELHMES

A[JEH O (RXD/P3.0, TXD/P3.1) E4: FaH AR, R EIv e m— A
8. HEEPROMIJjGE
9. &M
10. AR IAMAXSB10E FH R AT L (SR IRAIZRIE24MHZ DL NI, LR SR m = AL TR FELE, i

AAVULFEAL, d AR IEL2MHZ LU R, RS0 TR, w3 7V LR 214,

RN AN GENSEESIBED)

11. WE—NXAHVee #4740 BRI i BE AT I F s, mT i BN e = A

BV B P B ERS WU A F R g4 1V/3. TVBRE, 3. 3VER AL B Ry I TR B 2. 4V
12. BFBRIER: AN R EE AR/ B, PR/ CHR Y 4

FPAE T8 PRI, AT (0 FH N IR/ CHR % R 2 AT i A / B

R T NER/CIRZ #90% N: 4AMHz ~ 8MHz

R FEBLRA b, ATIE R0 P93I, E RO A R ZE R, DASE R v
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13.

14.

15.

16.

17.

18.
19.

L2/ 1647 2 I 45 (5L 48051 & (1 e I % /1H 5, 1660 R 28 TOFITL) , STC11xx/
STC10xx 4 R AN E A I NI R R A2 (AN T2 IR R R A 28, VE4ms F 5
T 2P ST R R R A AR AR T R A D% 5 F 5 B SR AR )

AN o 1, BT EHTORY Y tHAEP3. 4/TO% H BBk, AT ET LY B 7EP3. 5/T 1 Hi B 8,
PRST R R A2 20T LATEPL. O F1 4 H B GRS 20 5 e ke R AR 2, VRIS TE S i A
MLIER — Y 3K)

AN TIO 151, A% 48 1T B H W B Ha ik o B

Power Downti 2t AT g 412 Hh B e, INTO/P3.2, INTL/P3.3, INT/TO/P3.4, INT/TL/P3.5,
INT/RXD/P3.0 (&} INT/RXD/P1.6)

Power Down (5 H1 ) #5230 o P b H 6 i 1 FH 5 I 83 e (STCL Ixx RV LI RE,
STC1OxxJC UL TyRE) » o m] B L HE 20 AN A I O A e i, H 1 INT/RxDSC R T B
W, Wt mT S R e A A e

—NIST PRI 4 0 T S4B B 4T 1 (UART) i 2 HLISE AT RL 424 B A

[RxD/P3. 0, TxD/P3. 110 LAYJ#a%] [RxD/P1. 6, TxD/P1.7], it MZEP3 T FIPL M2 fa]
KBTI, A OERA T B DR A, A REARSZE2N & T, S8F KRR
TAEREVER: -40 ~ +85°C (M) / 0~75°C (FiMkR)

3. SOP16/DIP16/DIP18/SOP20/DIP20/LSSOP20/PDIP-40/LQFP-44/PLCC-44 CEf I R EA
FEPLCC44)

SOP16/DIP164 124~1/011, DIP18#1441/0H, SOP20/PDIP20/LSSOP204 164M1/00,
LQFP44440/4N1/0 111, PDIP40/QFN40 (5mmx5mm) A5 36N /0171




STC11F-10Fxx R %1 8 A HLIE 7

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

STC11/10xx 41 B 7 (LI P B e A HE B an R B s o STCLL/10xx . A HLH A 2 v e Ak 3
28 (CPU) . FEFF#i6k%s (Flash) « HdE F4% 2% (SRAM) . €I /it #i#s. UARTER . . 1/OF
F &I N RICHE 7 8 RTAMNEE Sl AR 37 FEL K S5 H . STCLL/10XX RFI A HLLFEE T
i RGN ) BT AR AT SO, AR AN B RS

AUX-RAM RAM il RAM

wa s ] wGE | et
. ﬁ 0 i
%II n II 1 777 fifi# (Flash)
P | Ace | SR AR ]

—
| TMP2 | [ Twp1 |

::> HohkAE e
i

S i PC)

II

LVD/LVR |

3

| Control Port0,1,2,3,4 ||
RESET—  Unit Bifr g
XTALl}jﬂ XTAL2 Port 0,1,2,3,4
T__L_'I' IRE) &
P1, P2, P3, P4

STC11/10xx & F1) PN 35 45 # HE

10
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1.3 STC11/10xx &% 8 FH EBE
1.3.1 STCUFxxZ&R 5 HE HHERE

AT D E NGBS I, AT H] s D@ (S 7E [RxD/P3. 0, TxD/P3. 1] A1 [RxD/P1. 6, TxD/P1. 7. ]
Z TR DI, SEEL2 8 O @O OB E A B AT DR B AR [RxD/PL. 6, TxD/PL. 7. 1%
[RxD/P3. 0, TxD/P3. 1] FIE N ISP & i & FIEAE 11, 4o/t v] DL A 388 T/0 . a2
LLAIRST AT /O FH, o 250 FH 4130 Fisf 4

STC11Fxx

#n T P4
FA FHk

P15

INT/RxD/P1.6

]
o
a
S
pind
Z

<
o
a
o
=
=
z
S
2
=}
o
>4
_
[}

CLKOUTY/INT/T1/P3.5

o P15
INT/RXD/P1.6

TXD/PL.7
___ PATIRST
INT/RXD/P3.0 STC11Fxx

T P40
FHAHL Sk

P43
TXD/P3.1

INTO/P3.2

_INT1/P3.3
CLKOUTO/INT/TO/P3.4
CLKOUTY/INT/T1/P3.5

o
HNO IO 0D A

/P24
/P23

= P22
P21

18 A P2.0

17 A P4.0

16 93 Gnd

15 =3 XTALL
14 9 XTAL2
13 3 P3.7/RD
12 1 pP3.6/WR

—=P0.4
F—P0.5
F=P0.6

36 =P0.7

35 FANA/P4.6
34 3P4l

33 ALE/P45
32 EANA/P4.4
3lE=p27
=P2.6
/P25

)

CLKOUT2/P1.0 1 40— Vce
PL1]2 39[1P0.0
P12[]3 - 38—1P0.1
PL3[ 4 o 37[=1P0.2
0 = 36—1P0.3

_ P15C—6 A 35—1P0.4
INT/RxD/P1.6 7 = 34—1P05
TxD/P1.7 |8 “ 331P06
__ PA7RSTLC9 = 32P0.7
INT/RxD/P3.0 C] 10 = 31[INA/PAG
TxD/P3.1 11 &) 30 ALE/P4.5
INTO/P3.2 12 Z 29 _INA/P4.4
_INT1/P3.3[]13 W 28—1P2.7
CLKOUTO/INT/TO/P3.4 ] 14 13 27 P26
CLKOUT1/INT/T1/P3.5 ] 15 = 26—1P25
WR/P3.6 ] 16 | 251P2.4
RD/P3.7 17 T 24P23
XTAL2 18 0 23 p2.2
XTAL1 19 22[pP2.1
Gnd =20 211P2.0
©g*83g
STa <
e
< W0 © ~ 3 5 3 SRR
ERREZIZREE
P0.3J::
P0.2:::
Po.1|:
P0.0J:
veel: STC11Fxx
CLKOUT2/P1.0}: 1840 T P40
P11
P12l HAGL Sk

]
PLA4J

P1.5{:::

INT/RxD/P1.6
P4.7/RST

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

TxD/P3.1

INT1/P3.3

INTO/P3.2
CLKOUTO/INT/TO/P3.4

CLKOUTL/INT/T1/P3.5 {3

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

XTALL
XTAL2_
P3.7/RD

IIP3.6/WR

11
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N\ N\
P36IRST []1 16 [ vee __ P3ERST1 18] vce
TNTRADIPS.0 ] @ 15[ pram INT/RxD/P3.0 (2 17[ PL7/TXD
s 2 50O PLITD. mop3i s 4 O 16 PLE/RXD/INT
™R3 []3 (—4 E 14 [ P16/RXD/INT xTALCds Q5 1s[PLS
xtAa2 []4 B @ 13[Jrs XTALLC]s B & 14[1PL4
xTALL []5 % 123 r12 CINTIP33e ¥ ® w[IPL2
NTess 6 = & 11[e11 CLKOUTO/INT/TO/P3.4 []7 12[P11
CLKOUTONTTOP3.4 []7 ® o[ ri0 CLKOUTY/INT/T1/P3.5 |8 1[1PL10
Gnd ]9 10 P3.7
Gnd []8 9,37
P3.6/RST []1 \'({, 20 []vce
INT/RxDP3.0[] 2 % 19 [ PL7/TXD
TxD/P3.1 []3 R 18 [ PLE/RXD/NT
R
xtaz (4 3 g v 1,15
XTALL []5 8 T 16 [Jprr4
—_— =
INToP3.2 []6 OIS [1r13
INTLP33 []7 X = 14 []PL2
CLKOUTOANT/TORP3.4 [ 8 7SN [N
CLKOUTYINT/TLP35 [ 9 % 12 [JPr10
Gnd []10 'B 1 [Jrs7

HHPASWZ 77 28 % B (NA/P4. 4, ALE/P4.5, NA/P4.6) =Nk 155 — ke
Mnemonic [Add Name 7 6 5 4 3 2 1 0 Reset Value
PASW BBH | Port-4 switch NA P4.6 |ALE_P4.5| NA P4.4 X000,XXXX
NA/P4. 4 -0, A7 JGPASW. 4 = 0, NA/P4. AJHIES8 F4r, TATLfIThEE
1, WIiT B EPASW. 4 = 1, J4NA/P4. A& B RI/011 (P4. 4)
ALE/P4. 5:0, A7 J5P4SW. 5=0, ALE/P4. 5JHZALE(S 5, WA 7E FAMOVXEE 415 10 AN B I 4 H (5 S 4 H
1, B W EPASW. 5 = 1, ¥4ALE/P4. 5 B ALI/0 (P4. 5)
NA/P4.6 :0, E A7 J5P4ASW. 6=0, NA/P4. 6255 Fdy, TCAFATINRE
1, WiT 4 EPASW. 6 = DIGEX LVD/P4. 611 & AL 1/011 (P4. 6)

FE ISP F 2 I 14 B LQFP44/PDIP40,/PLCCA4 3] 245 (1) B4 Fy HLRST/P4. 7% IR 45 — ThRg,
RST/P4. THEISPRE AL I 1k 52 AL A P4, TH, WV B AP4. TH, 4548 FH 3t 4
FE ISP i e I 14 B 20P1in/ 18Pin/ 16P1indsf 2% (1) 84y A/LRST/P3. 6% I 1) 45 — ThRg,

RST/P3. 67E ISPRE R AR A I 1k 52 AL A2 P3. 6 11, WV B AP3. 6 11, 4548 FH 3t 4

FHAUXR1 23 7% B B (B2 47 0 /UART) & AEP3 IR & EP1 O
Mnemonic |Add Name 7 6 5 4 3 2 1 0 | Reset Value
AUXR1 |A2H |Auxiliary register 1| UART P1 | - - - |GF2| - - | DPS | 0xxx,0xx0
UART_P1: 0, Ef7J5AUXRL7 =0, # [/UART{EP3 I [RxD/P3.0, TxD/P3.1]
1, W #BAUXRLT = 1, K8 1 P3 )4 %P1 1 [RxD/P1.6, TxD/P1.7]

GF2 : JEHREAL
DPS: 0, fffFHE%HETR4DPTRO

1, {8 G $EETEEDPTRL

12
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1.3.2 STC10xxR 5 FHERIE

AT DU =M@ S, AT 8 L@ S 78 [RxD/P3. 0, TxD/P3. 1] 1 [RxD/P1. 6, TxD/P1. 7. ]
ZIAMERE DI, Sl O, @O R A SRR AT DR B AR [RxD/PL. 6, TxD/P1. 7. 114
[RxD/P3. 0, TxD/P3. 1] FI/EN ISP N 8 1% HIEAE 1, 258t n] DUYH P 8 im 1 /0 0 . wrk &
LSLRIRST T /O, e 250 FH 41350 sl 4

STC10xx 18
#EmTP4O 16
HAMSHE

13
12

/P24
/P23
P22
/P21
/= P2.0

17 = P40

= Gnd

15 =3 XTALL

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

o«
TN OO0 A

NOMEOMAN MY LN
AAA DTN OO
aoofaaogaaoa
S6R3 gEEe =
xXxX<¥x XElEEE
grdg '—z|z;.:
|l— = |Z|Z
z |z S
EE
22
[e)e)
X X
)
[OXS]
o~

=

2

]

X

-

Q
TONAS N GO HN®
dddddsY Qo000
aooooad>aacaa

TN ey
o S
— P15 39 P04
INT/RXD/P1.6 38 P05
TxDIP1.7 PLCC-44 37E=P0.6
___ PATIRST cC 36 P07
INT/RXD/P3.0 STC10xx 35 FANA/P4A6
P4.3 34Eapal
TXD/P3.1 AT P40  3BEALEP4AS
INTO/P3.2 s 32 3NA/P4.4
INT1/P3.3 FAMFE  i5ey
CLKOUTO/INT/TO/P3.4 30F=P2.6
CLKOUT1/INT/T1/P3.5 o cim =i o e 2 P25
[ K KN KA K KN S K KN

STC10F08 / STC10L08

N\

CLKOUT2/P1.0 (] 1 40 Vee
PL1[]2 39—1P0.0
P1.2[]3 38[—1P0.1
PL3[ {4 S 37P0.2
PL4]5 = 36—1P0.3

_ P15 6 I 351P0.4
INT/RxD/P1.6 7 S 341P05
TxD/PL.7 8 » 331P0.6
__ PA7RST]9 = 32—1P0.7
INTRxDP3OC]10 2 31[INAP46
TxD/P3.1[]11 < 30— ALE/P4.5
INTO/P3.2 ] 12 7 29[ INA/P4.4
_INT1/P3.3 [ 13 5 281P2.7
CLKOUTO/INT/TO/P3.4 ] 14 = 27 P26
CLKOUTY/INT/T1/P3.5 ] 15 3 26—1P2.5
WR/P3.6 C 16 o 25 1P2.4
RD/P3.7 (17 = 241P2.3
XTAL2 |18 O 23[p2.2
XTALL =19 22P2.1
Gnd 20 211P2.0
©d <939
Sa ¥<<<
swerSHSREn
EERREZIZaRY

CLKOUT2/P1.0
P11
P1.2

STC10F08X / STC10L08X A% (HHWERH FE256FTHRAM)
STC10F08XE/STC10L0SXEZ 5! (BB RB256F T RAM, BAEEEPROM)

QFN-40
STC10xx
T P40
HATGI Sk

P15

INT/RxD/P1.6

P4.7IRST

INT/RxD/P3.0
TxD/P3.1

INT1/P3.3

INTO/P3.2
CLKOUTO/INT/TO/P3.4

TxDIP1.7

CLKOUT1/INT/T1/P3.5

25 (EAERY 256 FTIRAM, FTHEFEEPROM)

P2.4
P2.3
P2.2
P2.1
P2.0
Gnd
XTALL
XTAL2
P3.7/RD
P3.6/WR
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STCI11F-10Fxx R %1 8 A HLIE 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
PASW 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, 3@t i& BPASW. 4 = 1, F4NA/PA. A E KR 1/0100 (P4. 4)
ALE/P4. 5:0, Z 7 J5PASW. 5=0, ALE/P4. 5JHZALESS 5, K AT 75 FMOVXHE 217 I v ANy e 28 A4 4 15 5 i
1, WiF B EPASW. 5 = 1, J4ALE/P4. 51 E AL 1/011 (P4. 5)
NA/P4. 6 :0, EA7J5PASW. 6=0, NA/P4. 6 & 55 Fdr, TCAT(TThRE
1, WiT 1 EPASW. 6 = DIGEX LVD/P4. 611 & AL 1/011 (P4. 6)

1 TSPl T 7 I 158 B LQFP44/PDIPA0,/PLCCAA S 55 [y 8 WLRST/PA. T I 55 — ThRg,
RST/P4. TE ISPREE R F I e 02 B AT A 2PA. 711, W B P4, 710, 4548 A0t b

FHAUXR1 25 47 85 15 B (B3 47 11 /UART) R LEP3 I & /EP1
Mnemonic |Add Name 7 6 5 4 3 2 1 0 | Reset Value
AUXR1 |A2H |Auxiliary register 1| UART _P1 | - - - |GF2| - - | DPS | 0xxx,0xx0

UART P1: 0, EfIJEAUXRL7 =0, # 1/UARTYEP3 1 [RxD/P3.0, TxD/P3.1]
1, AT BEAUXRLY = 1, K5 TP IY)# #P1 T [RXD/P1.6, TXD/PL.7]
GF2 : iHtrELL
DPS : 0, sk HE4EEHDPTRO
1, AR i d6 5t DPTRL

14



STC11F-10Fxx 51| . WL $6 e

1.4 STC11/10xx &5 8 FHE R —ST 3R
1.4.1 STCIIxxRAFBHFHLER—R&R

. o WE|
£ ) Ex pacd kot I b= B
Flash it ol b4 T 1 EE ETd D I
g | TIRRIR )RR \SRAM e \UARTI B PIEEP 14 | oy g | 11 e | 16| BP2 08 | g i
=Y V) (e #00 [ %[T|ROM | U | 16-Pin [18-Pin| 7
(7 T0 %R % RS [ I | 4 “Em th
T1 % el ITHE |
£ T r
i
STCLIFXX &R HI .y LIk R — B
STC11FO01 [55-4.1/35| 1K | 256 | |1-2 |4 (1| - |2 |12n4116| 54 | %5 |#| & |4 |SOP/DIP| DIP | SOP/DIP/LSSOP
STC11F02 [55-4.1/35| 2k | 256 | |12 |4 |1 - |2 |12n4i16( 54| % [&]| & |45 |SOP/DIP| DIP | SOP/DIP/LSSOP
STC11F04 [55-4.1/35| 4K | 256 |f|1-2 |4 (1| - |2|1214/16| 540 | %5 |#| & |4 |SOP/DIP| DIP | SOP/DIP/LSSOP
STCIIFO1E(5.5-4.1/35| 1K | 256 |#|1-27 |4 |1| 2K | 2 (1214116 54 | %5 & & |45 |SOP/DIP| DIP | SOP/DIP/LSSOP
STC1IF02E(5.5-4.1/35 2K | 256 |#|1-27 ||| 2K | 2 (12714116 54 | %5 |#| & |45 |SOP/DIP| DIP | SOP/DIP/LSSOP
STC11F03E[5.5-4.1/35 3K | 256 |#|1-27|H|1| 2K | 2 (1214116 54 | %5 || & |4 |SOP/DIP| DIP | SOP/DIP/LSSOP
STC11FO4E[5.5-4.1/35 4K | 256 | |1-27 |4 1| 1K | 2 |1214/16| 54 | %5 |4 | & |4 |SOP/DIP| DIP | SOP/DIP/LSSOP
FP1.0/P1.1=0/0F0 Hp 3k D
STC1IFOSE(55-4.1/35 5K | 256 |f|1-27 |4 [1| 1K |2 |12/14/168| 57 | 5 B B |H ”"P\l Olpli OIORISH AT HA70I EA
FEA T
IAP11F06 |5.5-4.1/35| 6K | 256 |#|1-24 |4 |1| 1AP | 2 |12/14116| 54 | & | 45| # |4 | TR X IES X
STCIILXxRF H  HLiE A —
STC11L01 [36-24/21 1K | 256 | |12 |H 1| - |2 |12n4i16( 54| %5 [#]| & |45 |SOP/DIP| DIP | SOP/DIP/LSSOP
STC11L02 [36-24/21| 2K | 256 |#|1-27 |4 (1| - |2 |12n4m16| 540 | %5 |#| & |4 |SOP/DIP| DIP | SOP/DIP/LSSOP
STC11L04 [3.6-24/21 4k | 256 | |1-270|H 1| - |2 |12n4116( 54| % [&]| & |4 |SOP/DIP| DIP | SOP/DIP/LSSOP
STC11LO01E(3.6-2.4/2.1 1K | 256 |#|1-27 | 1| 2K | 2 (12714116 54 | #5 [#5| 4 |45 |SOP/DIP| DIP | SOP/DIP/LSSOP
STCI1LO2E(3.6-2.4/2.1 2K | 256 |#|1-27|H 1| 2K | 2 (1214116 54 | %5 [#]| A |4 |SOP/DIP| DIP | SOP/DIP/LSSOP
STC11LO03E(3.6-2.4/21 3K | 256 |#|1-27|H|1| 2K | 2 (1214116 54 | %5 [#| & |45 |SOP/DIP| DIP | SOP/DIP/LSSOP
STC11LO4E(3.6-24/2.1 4K | 256 | |1-27 |4 (1| 1K | 2 |12714/16| 54 | %5 || & |4 |SOP/DIP| DIP | SOP/DIP/LSSOP
) FP1.0/P1.1=0/0FN 4RI 47T LA
STC11LO05E[3.6-2.4/2.1| 5K | 256 |#|1-2p 1| 1K |2 |12man6| 54 | & |6 & |G 0
H ' FBH SR
IAP11L06 [3.6-2.4/2.1 6K | 256 |#|1-24 [ |1| 1AP | 2 |12/14/16| 54 | B || B |6 |TERFXESIERFX

FEEED: STCLIXXFISTCLOXx 2 AT B — MR TR L £ 25,
STCLIXxFASTCLOXX R FIAIX B 2 : STC11xxEL STC10xx 225122 T — N,
a2 % F e B2
STC11F05,STC11F05E,STC11L05,STC11L05E,IAP11F06,1AP11L06
IAP11F62,IAP11F62X,IAP11L62,IAP11L62X £ T &5 Fi2EAT,
= FPLOPLIEHE M, FIRTEFE AINBRI$h A A NE A FIEF
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STCI11F-10Fxx R %1 8 A HLIE 7

STCUIxx &R B FHliER —5E 3k (80

NE
5E o i SCRE| i A0
Flash s MS7 1D - N N
- N N i Mg | & | I H .
e Tress | e [sram|™ [uart | v | p| eep | B bl | AR\ JEI A g |
itk oy | e | B | VO [melg | & |17k [IKE = | %:44-Pin
V) TEfitds | 7 HO | FK|T|ROM S s | e | 40-Pin
(=49 10 s R s Ahi| SERS | | AL |
T1 % ik A ki
R
STCLLFXX F 41 5 HLik B —

STC11FO8XE (55-4.1/3.7| 8K | 1280 | & | 124 | & |2|32k | 2 [36/40|54 | & |&| & | & |PDIPA0| LQFP44
STC11F16XE |55-4.1/3.7| 16K | 1280 | & | 124~ | # |2 32K | 2 |36/40( 54| & |#H| & | & | PDIP4O | LQFP44
STC11F20XE (55-4.1/3.7| 20K | 1280 | & | 1-24 | # |2| 29k | 2 [36/40| 54| & |&| & | & |PDIPA0| LQFP44
STC11F32XE |55-4.1/3.7| 32K | 1280 | & | 124~ | # |2| 29K | 2 |36/40| 54| & |#H| & | & | PDIP40 | LQFP44
STCI11F40XE (55-4.1/3.7| 40K | 1280 | & | 1-24 | # |2| 21K | 2 [36/40| 54| & |f| & | & |PDIP40| LQFP44
STC11F48XE |55-4.1/3.7| 48K | 1280 | & | 124~ | & |2| 13K | 2 |36/40( 54| & |#H| & | & | PDIP4O | LQFP44
STCI11F52XE (55-4.1/3.7| 52K | 1280 | A | 1-24 | # |2| 9K | 2 [36/40| 54| A |&| & | 5 | PDIPA0| LQFP44
STC11F56XE [5.5-4.1/3.7| 56K | 1280 | & | 1-24 | & |2| 5K | 2 [36/40| 54| & |&| & | & |PDIPA0| LQFP44
STC11F60XE |55-4.1/3.7| 60K | 1280 |4 | 124~ | # |2| 1K | 2 |36/40|( 54| & |#| & | & | PDIP40 | LQFP44
STC11F08X [55-4.1/3.7| 8K | 1280 [# |12/~ | & |2| - | 2|36/40(57 | #H |H| H | &4 |PDIP40| LQFP44
STC1IF16X |55-4.1/3.7| 16K | 1280 [H 124~ | 5 |2| - |2 |36/40(54| & |[#H| & | & | PDIP40 | LQFP44
STC11F20X |55-4.1/3.7 20K | 1280 [ & | 124 | 5 [2| - |2 |36/40(54| & |[#| &5 | & | PDIP4O | LQFP44
STC11F32X |55-4.1/3.7| 32K | 1280 | & | 124~ | # |2| - |2 |36/40|5%| & |[#H| & | & | PDIP4O | LQFP44
STC11F40X |55-4.1/3.7| 40K | 1280 [ & | 124 | 5 [2| - |2 |36/40(54| & |[#| & | &5 | PDIP4O | LQFP44
STC11F48X |55-4.1/3.7| 48K | 1280 | & | 124~ | # |2| - |2 |36/40|5% | & |#H| &5 | &5 | PDIP4O | LQFP44
STCL1F52X |55-4.1/3.7| 52K | 1280 [ & | 1-24~ | 5 [2| - |2 |36/40(54| & |[#| &5 | & | PDIP40O | LQFP44
STC11F56X |5.5-4.1/3.7| 56K | 1280 | & | 124~ | & |2| - |2 |36/40|54| & |[#H| & | & | PDIP40 | LQFP44
STC11F60X |55-4.1/3.7| 60K | 1280 [ f | 1-24~ | 5 [2| - |2 |36/40(54 | & |[#H| & | &5 | PDIP40| LQFP44
IAP11F62X  |55-4.1/3.7| 62K | 1280 || 124 | & |2| - |2 (3640|540 | H |&| B | B |wEfrXEsfimx
STC11F08 55-41/37| 8K | 256 |#H| 124 | & |2| - |2 (3640|570 | & |H| B | H |PDIP40| LQFP44
STC11F16 55-41/37| 16K | 256 | & | 124 | & |2| - |2 (3640|570 | & |H| H | £ |PDIP40| LQFP44
STC11F20 55-41/3.7| 20K | 256 || 124 | & |2| - |2 (3640|570 | & |H| B | /5 |PDIP4A0| LQFP44
STC11F32 55-41/37| 32K | 256 | & | 12| & |2| - |2 (3640|570 | & |H| H | £ |PDIP4A0| LQFP44
STC11F40 55-41/37| 40K | 256 || 124 | & |2]| - |2 (364050 | & |H| 4 | 4 | PDIP40| LQFP44
STC11F48 55-41/3.7| 48K | 256 |#H| 124 | & |2| - |2 (3640|570 | & |H| B | 5 |PDIP4A0| LQFP44
STC11F52 55-41/37| 52K | 256 | & | 124 | # |2 - |2 (364050 | & |&| & | & |PDIPA0| LQFP44
STC11F56 55-41/3.7| 56K | 256 |#&| 124 | & |2| - |2 (3640|570 | & |H| B | 5 |PDIP40| LQFP44
STC11F60 55-4.1/3.7| 60K | 256 || 1-24| & |2 - |2 |[36140|5% | # |&| & | & |PDIP40| LQFP44
IAP11F62 55-41/37| 62K | 256 |#H| 124 | & (2| - |2 (3640|570 B |A| A | B |TEEFKEXEFEX

STC11/10xx & 51| 51 i Wl 44-pin(F) 3 35 LQFPA44), REPLCCA4, {HJE AHELE (i FPLCCA4%}
X, @Ik I LQFP4A4T ) Ff 3
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STC11F-10Fxx 2 51| . WL $6 e

WE

w | IO LB SR 2 SR 0T |7 o | 8 | vo [meat| e |11) ot | | ol | sossaapin
(74 T0 A R % %?B FER | ) ‘EN 7
Tl /1 R T . (i
HE
STCLILXXFR I T HLE B — b5
STC11LO8XE (3.6-2.4/21| 8K | 1280 | & | 124 | # |2|32k | 2 [36/40| 59| & |&| & | & |PDIPA0| LQFP44
STC11L16XE [3.6-2.4/2.1| 16K | 1280 |f | 1-24~ | # |2]| 32K 36/40| 57| #H |H| & | & | PDIP40| LQFP44
STC11L20XE (3.6-2.4/2.1| 20K | 1280 | & | 1-24 | # |2| 29Kk | 2 [36/40| 54| & |f| & | & |PDIPA0| LQFP44
STC11L32XE (3.6-2.4/2.1| 32K | 1280 | & | 124 | & |2| 29k | 2 [36/40| 54| & |&| & | & |PDIPA0| LQFP44
STCI1L40OXE (3.6-2.4/2.1| 40K | 1280 | A | 1-24 | # |2| 21K | 2 [36/40| 54| A |f| & | 5 | PDIPA0| LQFP44
STC11L48XE (3.6-2.4/2.1| 48K | 1280 | & | 124 | # |2| 13K | 2 [36/40| 54| & |&| & | & |PDIPA0| LQFP44
STCI1L52XE [3.6-2.4/2.1| 52K | 1280 | & | 124 | # |2| ok | 2 [36/40| 54| & |&| & | 5 |PDIPA0| LQFP44
STCI11L56XE [3.6-2.4/2.1| 56K | 1280 | & | 1-24 | # |2| 5K | 2 [36/40| 59| & |&| & | & |PDIPA0| LQFP44
STCI11L60XE [3.6-2.4/2.1| 60K | 1280 |4 | 1-24 | # |2| 1K | 2 [36/40| 54| & |&| & | & |PDIP40| LQFP44
STC11L08X [3.6-2.4/2.1| 8K | 1280 | & | 124 | & |2 - |2 (364059 | & |&| & | & |PDIPA0| LQFP44
STC11L16X [3.6-24/2.1| 16K | 1280 | & | 124 | & |2| - | 2 [36/40|54% | & |&| & | & |PDIPA0| LQFP44
STC11L20X [3.6-2.4/2.1| 20K | 1280 | & | 124 | # |2 - | 2 (3640|549 | & |&| & | & |PDIPA0| LQFP44
STC11L32X [3.6-24/2.1| 32K | 1280 || 124 | & |2| - | 2 (3640|540 | & |&| & | & |PDIPAO| LQFP44
STC11L40X [3.6-2.4/2.1| 40K | 1280 | & | 124 | # |2 - | 2 (3640|540 | & |f| & | & |PDIP40| LQFP44
STC11L48X [3.6-2.4/2.1| 48K | 1280 | & | 124 | # |2| - | 2 |36/40|5% | & |&| & | & |PDIPA0| LQFP44
STC11L52X [3.6-2.4/2.1| 52K | 1280 |4 | 124 | # |2 - | 2 (3640|549 | & |f| & | 5 |PDIPA0| LQFP44
STC11L56X [3.6-2.4/2.1| 56K | 1280 | & | 124 | # |2 - | 2 (3640|540 | & |&| & | & |PDIPA0| LQFP44
STC11L60X [3.6-2.4/2.1| 60K | 1280 | & | 124 | # |2| - | 2 [36/40|5%| & |&| & | & |PDIPAO| LQFP44
IAP11L62X |3.6-2.4/2.1| 62K | 1280 | A | 124 | & [2| - |2 |36M0|54| #H |H| & | A |WTERFXESRERFX
STC11L08 36-24/21| 8K | 256 |H| 124 | #H |2 - |2 (3640|540 | & |G| & | & |PDIPA0| LQFP44
STC11L16 36-24/21| 16K | 256 | & | 124 | & |2 - |2 (3640|540 | & |&| & | & |PDIPA0| LQFP44
STC11L20 36-24/21| 20K | 256 |H| 124 | B |2 - |2 (3640|540 | & |&| B | & |PDIPAO| LQFP44
STC11L32 36-24/21| 32K | 256 |G| 124 | & |2 - |2 (3640|540 | & |G| & | & |PDIPA0| LQFP44
STC11L40 36-24/21| 40K | 256 | & | 124 | & |2 - |2 (3640|540 | & |G| & | & |PDIPAO| LQFP44
STC11L48 36-24/21| 48K | 256 |H| 124 | # |2 - |2 (364054 | & |a| & | & |PDIPA0| LQFP44
STC11L52 36-24/21| 52K | 256 | & | 124 | & |2 - |2 (3640|540 | & |&| & | & |PDIPA0| LQFP44
STC11L56 36-24/21| 56K | 256 | A | 124 | & |2 - |2 (3640|540 | & |&| & | & |PDIPA0| LQFP44
STC11F60 36-24/21| 60K | 256 |H| 124 | #& |2 - |2 (3640|540 | & |&| & | & |PDIPA0| LQFP44
IAP11L62 36-2421| 62K | 256 |H| 124 | & (2| - |2 (3640|570 B |A| A | B |TEEFKELEFX
ABEI: STCLIXXFISTCLOXXE RINEE —MUIDRFFR L £ 25,

STC1IxxFISTCIOXx R FIRIX Bl 2 : STC1IxxEE STC10xx R 5155 T — AN e MR % F B B 25
STC11F05,STC11F05E,STC11L05,STC11L05E,IAP11F06,IAP11L06

IAP11F62,1AP11F62X,IAP11L62,IAP11L62X 7E & P12,

& BPLOPLIFEHEEIM, RIRTFE MNP A AT T8 A P12
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STCI11F-10Fxx R %1 8 A HLIE 7

- A 1 Iy
1.4.2 STC10xx&R%| B F xR —5 5%k
ME
E . i sl ) =X
Flash . Jhar D ' N N
. . N N X I i ] .
™ TAEHE | FEF [SRAM E,J, UART | 345 [P | EEP tr %ﬁﬂa e | ’ﬁi ok E N .
5 . i | B YN o] 1O |mefig| TR |17 [ s ) £ 4244-Pin
V) Efigds| 7 H [ K| T|ROM| - 5 y | os| 40-Pin
() TO nae R 5 AN ERE (A "Eu alh
Tl % | #R L
L&
STCLOFXx F 41 5 HLIE 2 — Wi

STC10F04 55-3833| 4K | 256 |H| 124 | & |2 - | 2 (3640|549 - |#| & | & |PDIPAO| LQFP44
STC10FO4XE [55-38/33| 4K | 512 | & | 124 | # |2| 5K | 2 [36/40| 54| - |&| & | & |PDIP40| LQFP44
STC10F08 55-38/33| 8K | 256 |#| 124 | % |2 - | 2|[s6140|54| - |#| & | &5 |PDIPAO| LQFP44
STC10FO8XE [55-38/33| 8K | 512 |4 | 124 | # |2| 5K | 2 [36/40| 54| - |&| & | & |PDIP40| LQFP44
STC10F10 55-38/33| 10K | 256 |#| 124 | # |2 - | 2 (3640|549 | - |&| & | &5 |PDIPAO| LQFP44
STCI0F10XE [55-3.8/33| 10K | 512 |H| 124 | # |2| 3k | 2 [36/40| 54| - |#| & | & |PDIPAO| LQFP44
STC10F12 55-3833| 12K | 256 |H | 124 | # |2 - | 2 |s640|5%| - |&| B | &5 |PDIPAO| LQFP44
STCI0F12XE [55-3.8/33| 12K | 512 |#| 124 | # |2| 1k | 2 [36/40| 54| - |#| & | &5 |PDIPA0| LQFP44
IAP10F14X |55-3.8/3.3| 14K | 512 |#| 124 | & [2| 1AP | 2 |36M40| 57| - || B | B |WERFKESRRX
STC10L04  [3.6-24/21| 4K | 256 |H| 124 | % |2 - | 2 [s640|54 | - |#| & | & |PDIPAO| LQFP44
STCI0LO4XE (36-24/21| 4K | 512 | & | 124 | #& |2| 5K | 2 [36/40| 54| - |&| & | & |PDIP40| LQFP44
STC10L08 36-2421| 8K | 256 |H| 124 | & |2 - | 2 (3610|540 - |#| & | & |PDIPAO| LQFP44
STCI0LOBXE (3.6-24/21| 8K | 512 | & | 124 | # |2| 5K | 2 [36/40| 54| - |&| & | & |PDIP40| LQFP44
STC10L10 36-2421| 10K | 256 |#| 124 | #5 |2 - | 2 [s640|5%| - |#| & | &5 |PDIPAO| LQFP44
STCI0L10XE [3.6-2.4/2.1| 10K | 512 |f | 124 | # |2| 3K | 2 [36/40| 54| - |&| & | & |PDIP40| LQFP44
STC10L12 36-2421| 12K | 256 |H| 124 | # |2 - | 2|[s640|54%| - |&| & | &5 |PDIPAO| LQFP44
STCIOL12XE [3.6-2.4/2.1| 12K | 512 |H| 124 | # |2| 1k | 2 [36/40| 54| - |#| & | 5 | PDIPAO| LQFP44
IAP10L14X |3.6-24/2.1| 14K | 512 || 124 | & [2| AP | 2 |36/40| 54| - |H| B | B |wEEFRESRFX

STCLOXX R FI H F #144-pinf 25 R LQFP444L, i PLCCA4,
% F LQFPAA T 5

{H R AHEFE i FHPLCCA43:4 3,
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STC11F-10Fxx 2 51| . WL $6 e

1.5 STC11/10xx &5 B R ¥ &/ N RS%

— CLKOUTZ/Pl.ij vee [40] - — V"23>£C D Z G YE5VI3V
N [ PO.O/ADO l l Power On SW1
e PO.1/AD1 c6 C5
[]r1s P0.2/AD2 104 T 10uF
[ P PO.3/AD3 ._l
C]rs PO.4/AD4 =
ﬁ [|iNTRxD/PLE PO.5/ADS5
10(;:15 [ mxopL7 P0.6/AD6
9_|RsT/P4T PO.7/AD7
10k []Rr1 [ ]rxp/iNT/P3.0 NA/P4.6
1 [ xoips. ALE/P4.5
) [Tz]inTorrs.2 NA/P4.4
[T=]iNTipss P2.7/AL5
[T@]cLkouTorrops.a P2.6/AL4
5] cLkouTyTLpas P2.5/A13
e wrirss P2.4/AL2
C2<iTpF [T ]rors.7 P2.3/ALL
18 | XTAL2 P2.2/A10
| X1 = 19 |XTAL1 P2.1/A9
20 |Gnd P2.0/A8
C3<47pF |_|:
>
KT LA
SVELFHL:

SRR AE2AMUL RN, k4. IVBA R &AL, ATLLAHCL, RL AT 1K
SEIRI A AE12MEL NI BT DA R4, 1V LN A7, e LAk $E3. 7V LU E AL
3VHL ML

SRR AE2AMUL RN, k2. AVRA R E AL, ATBLAHCL, RL AT NIK
SRR AL 12MEL T T LA 32, 4VEA TS & A7, ] Lk $%2. IVEA T A7

ESERETE/RGEN
SR 61 B FEBBMHZLA LI, S5 ETBE FR S A5 VR
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STC11F-10Fxx R %1 8 A HLIE 7

1.6 STC11/10xx F 5| 7E Z %t 7] 4R 32 (1SP) # BY 7 FH 2% 2% [&]

AT DS ENLEASE, Al & TS 78 [RxD/P3. 0, TxD/P3. 1] #1[RxD/P1. 6, TxD/P1. 7. 1 2 [AM{T 2= ) ¥t ,

SEI2 AR . G S AT B AR [RxD/PL. 6, TxD/PL. 7. 1174 [RxD/P3. 0, TxD/P3. 1] FI{E N
ISP N ER 4 FIIEAE 11, 48Rt ml DL 7 (238 T/0 141
STC ¥ HIAELemFELE S, STC RS-232 #%¥7s

Vee

ﬁ STC3232, STC232, MAX232, SP232  PC/Hifi§ #H

3|ci- T10UT
— PC_TXD(COM Pin3)

Cl+ Vee

C2+ RIIN

T+

PC_RXD(COM Pin2)

T
o.mF‘FEE v+ Gnd IIGnd
(=
—
T o

| >Vee 2 o

i N
STC—TSPH 47 il
TEROH PR
FISTCHL F AL

B OB — B STC ISP
PR TR, ANRM500t
PR PR A e B e AL

KT di ik FLE

WA AN A IR

5 |2+ RIOUT
e v- TLIN
] r20ut T2IN
[E]r21n R20UT [9] WA SISD
TR T
- U1-P1. 0 Vee l
LU1-P1. 1
L MCU-Vee L
-U1-P3. 0 1
L U1-P3. 1 5
Gnd
3
1
5
6
f 7
10uF £ () 3
J {9
- L2
10K | IR! %
MCU_TxD (P3. 1) |:11
) KB
=
01 SN BI B CE33MH 2 L LR, 2 [
=
G
C2<47pF [

USB1

| |
o O

KF AL

5VEL ML

18

1=
1

i

20
C1<47pF

/

P1.O/CLKOUT2
PL1

P12

P13

P14

PL5

PL.6/RXD/INT
PL7/TXD

RST/P4.7
P3.0/RXD/INT
P3.L/TXD

P3.2/INTO

P3.3/INTL
P3.4/TO/INT/CLKOUTO
P3.5/TL/INT/CLKOUTL
P3.6/WR

P3.7/RD

XTAL2

XTALL

Gnd

Vce

ADO/P0.0 | 3¢
AD1/P0.1| ¢

AD2/P0.2
AD3/P0.3

ADA4/P0.4 | 3¢
AD5/P05 | :

ADG6/P0.6
AD7/P0.7

NA/P4.6
ALE/P45

NA/P4.4 | ¢

AD15/P2.7

AD14/P2.6 | 2

AD13/P2.5

AD12/P2.4 | -

AD11/P2.3

AD10/P2.2 | 2:

AD9/P2.1

AD8/P2.0 | ¢

RYHIE/USB +5V

=
-
=

SW1 L§<
Power On O

LN SIS

UL, T ERE E‘Jéﬁ%‘i‘z%ﬁﬂ%@i’%ﬁﬁ, Jr A

SRIRARZEAE2AMEL R, Uik, 1VBL R &AL, ATBAARFICL, R1 AT IK

SRR AE12MEL R T LAk 34, 1V DU R &A%, tn] LAaE#E3. 7V LR &4

SVEL ML

SRIRARZEAE2AMEL RN, Uik, 4VEL R &AL, ATBAARFICL, R1 AT IK

SRR AE 12MEL R T DA 2. AVEL R & A7, ta) BLk 2. IVEL R B AL
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RSN

fE4:8051 HLHLER T 7EVS IRl v 764k i ds il e A ALE HuhiE 84745 5 4t Ab, fEA TS
IA] 64k g e 2R 2 H — AN B O RGBT BrdEAT6 oA ) , BREH BT
ANTER R GRS — AT, 15— A HLSTCL1/10xx R AT b A,
B THIRMERUIWT, KEALE A T3 B B th The =i, (H4RSR0ReE T LMY
Be, Vila Frah6ak i BLRISALE B SRS S . KORBRK T 8 R WL R
BT AN RS, 28 T R TR E M, R P H & ERE SEN I E S
B A R (P B, mT DUIE I o R e e b RS

CLKOUTO/P3. 4, CLKOUT1/P3.5, CLKOUT2/P1.0 B{# MXTAL2 JHIFREUH &b H & 88
R E pr (CERAAEXTALS R 35— N200 RGBT HALPEL)

FAPEECHHR RS L, tP3.0/P3.14: i RS-232 Hi -5 i 55 54 e Ji 34 22 3] o i 11 3
JHRS-2328 [, ] UATE RSt gwfe/FH I Pkt . @ R H P AR B JERS-232 1 4 s,
NG| — M RE, A Gnd/P3.1/P3.0/VeclUME S 2k, XFEMATUIER S R4 L EERE T . 4
SRngg 5| HGnd/P3.1/P3.0/Vee/PL.1PL.OASNAME S 26 Ny, [RIvw] LUEEPL. 0/P1. 125 1E TSP %
TR . R AeKGnd/P3.1/P3.0/Vee/P1.1/P1.0/Reset-b/AME S 4 51 H Ak B4 1, X kLA AR J7 fd
PR “BAL T EMk  CRHmD 7 .

T ISP 4R 0 B FE K 5 FH A B VE L “ STCLL/10xx R B 5 MU 2/ 4 F T BB HH 7 3
gy e FANBATAEMEATIGFE N, HP UL LHGREEER Bis R4 L, Wbl
e LHRS-232H - PR ds e 2 d N, UM N EMFEZ . A0 F KER LR B,
TP LB O E A AR R 2, MOEAE S =T N N g 4

LN 5t STC- ISP MSTCE J5 3k T %,
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1.7 STC11/10xx 25 B35t BF

e .
25 B H
HIH LQFP44 |PDIP40|PLCC44 | QFN40 B
PO : POLIBERTE AN/ 1, AT {E bt/ % 2 H
MEAEH . HPOCE RN /it Ry, POZ —AN8ALiEXL
P0.0 ~ P0.7 37-30 | 39-32 | 43~36 | 34~27 (M1, WA BRI, o AME ER R, 4POYEN
Hhk /B S R A LA N, RS Az bk 28 [A0~AT],
#i 2k [DO~D7].
P1.0 FRAEIOTT PORTL[O]
ST R 2 R AR A T B 4
. 4 1 2
PLOICLKOUT2 0 % CLKOUT2| n il it 13 B WAKE_CLKO[2]{7/BRTCLKO¥4 1%
& IR E NCLKOUT2
P1.1 41 2 3 37 |P11 FRAEIIOTT PORTL[1]
P1.2 42 3 4 38 |P1.2 FRAEI/OTT PORT1[2]
P1.3 43 4 5 39 |P13 FRAEIOTT PORT1[3]
P1.4 44 5 6 40 |P14 FREI/OTT PORTL[4]
P15 1 6 7 1 |PL5 FRAEI/OTT PORT1[5]
P1.6 FrAEIOT PORTL[6]
P1.6/RxD 2 7 8 2
X RXD 5 3O Bk
P1.7 FRAEIOIT PORTL[7]
P1.7/TxD 3 8 9 3
) TXD  |ih EOR A
Port2: P21 N AT Edr rpe, BERT/E RN /Fr i 1, T
P2.0~P2.7 18-25 | 21-28 | 24~31 | 16~23 | Jyimsfruhl s 215 1) (A8 ~ AL5) . P2 II{E NI /4
HEES, P2 — 8] 1 .
53.0/RXD 5 10 " 5 P3.0 FRAEI/OTT PORT3[0]
. X
RxD R LHGRE HRYom
P3.1/TxD . u 13 6 P3.1 FRAEI/OTT PORT3[1]
. X
TxD R VTG K% v
3.2/ 6 1 u . P3.2 FRAEIOTT PORT3[2]
' INTO SRR PIBTO, T B P BT AR T
__ P3.3 FRAEI/OTT PORT3[3]
P3.3/INT1 9 13 15 8 = — - - —
INT1 AME I, T B R I AR T
P3.4 FrfEI/OT PORT3[4]
T0 S A /LA O A N
P3.4/TOANT/CLKOUTO| 10 14 16 9 |[INT FE I 50" B bt
SE I # /TTEUAR O A e e iy H
CLKOUTO| n il it 13 B WAKE_CLKO[0]47/TOCLKO*4 1%
L E HCLKOUTO
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B .
o B .
Al LQFP44 |PDIP40 [PLCC44 | QFN40 B
P3.5 FrfEI/OT PORT3[5]
T1 eI e SN EIE PN
P3.5TLINT/ICLKOUTL| 11 15 17 | 10 [INT FEIN AR L I T
SE I R /T EUAR LI e i
CLKOUTL | nl il id 13 B WAKE_CLKO[1]47/T1CLKO¥ 1%
& I E NCLKOUTL
- 1 6 8 U P3.6 FrfEI/OET PORT3[6]
PR WR SRS o
_ P3.7 FRAEI/OT PORT3[7]
P3.7/RD 13 17 19 12— — —
RD AR AT it B ek
P4.0 17 23 P4.0 FRAEI/OTT PORTA[0]
P4.1 28 34 P4.1 FRUEI/OIT PORTA[1]
P4.2 39 1 P4.2 FRAEI/OTT PORTA4[2]
P4.6/NA 29 31 35 26 |P4.6 FRAEIIOTT PORTA[6]
b4 7IRST . 9 10 . P4.7 FRAEIOT PORT4[7]
RST SALH
DAY S Sl el i S R RO B A\ i, R AN R 1 — A
XTAL1 15 19 21 14 |BA. B AN Bl R, b T B A B R ) 4
Nl o
PR B el L B SRR TSR 8% 1 i R e, B AN AR AR I 5 —
XTAL2 14 18 20 13 3. M E Bl AN BhUR R, gk 5] AT VE A,
XTAL25E BBt XTAL V4 (0B B BE AT 4 H
\Yele} 38 40 44 35 |HIHE
Gnd 16 20 22 15 |$Eh
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1.8 STCI1/10xx R GBI ER~TE
FIT A 35 2 T2 2 2503k J2 R P RoHS B2 5k

LQFP-44 35 R ~f

LQFP-44 OUTLINE PACKAGE

| D (12mm) _
< " D2 omm) 34 > VARIATIONS (ALL DIMENSIONS SHOWN IN MM
nnnnnnonnnm 1 SYMBOLS| MIN. | NOM | MAX.
Y% N 7 A - - 1.60
L o) = Al 0.05 - 0.15
= — A2 1.35 1.40 1.45
p— = cl 0.09 - 0.16
g = D 12.00
— g D1 10.00
= — E 12.00
N= nga E1 10.00
\ / \ A e 0.80
I y A b(w/o 0.25 0.30 0.35
121 |y ) 22 plating)
L 0.45 0.60 0.75
- L1 1.00REF
0’ 0° 35 7°

T}
N
o

Al

GATE PLANE _»4_ iy . —
SEATING PLANE T A
90

-
>

A

»
>
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LQFP-48 H} 3 R ~f &

LQFP-48 OUTLINE PACKAGE

D (9mm)

*

D1 (7mm) |

<
<

¥ TEEREREERER:
/\

N

|L

I HI WITH PLATING
© o

BASE METAL

sYMBOL | MIN | NoMm [ MAX
A - - 1.60
AL 0.05 - 0.15
A2 135 | 140 [ 145
A3 059 | 064 | 069
b 0.18 - 0.27
bl 017 | 020 [ 023
c 0.13 - 0.18
cl 012 | 0127 | 0134
D 880 | 9.00 [ 9.0
D1 690 | 7.00 | 7.10
E 880 | 9.00 [ 9.0
El 690 [ 700 [ 7.10

e 0.50
045 | 060 | 0.75

L1 1.00REF

L2 0.25
R1 0.08 - -
R2 0.08 - 0.20
s 0.20 - -

VARIATIONS (ALL DIMENSIONS SHOWN IN MM
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PDIP-40 355 R~ &
PDIP-40 OUTLINE PACKAGE

D (2060mil)

< »
< >

40 21
i W o i o e o e i i T

D O O

El

?UUUUUUUUUUUUUUUUUU%‘

/

A

A2

A

< SEATING
Y PLANE

AT
|

Y
b
<

€

SYMBOLS DIMENSIONS IN INCH
MIN NOR MAX
A 0.190
Al 0.015 0.020
A2 0.15 0.155 | 0.160
Cc 0.008 0.015
D 2.025 2.060 | 2.070
E 0.600 BSC
El 0.540 | 0.545 | 0.550
L 0.120 | 0.130 | 0.140
b1l 0.015 0.021
b 0.045 0.067
€ 0.630 | 0.650 | 0.690
0 0 7 15
UNIT: INCH 1 inch = 1000mil
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PLCC-44 3 R~
PLCC-44 OUTLINE PACKAGE

le He AL
E
< > —p A2 »
17 7
[alulalaiaiaizizizi=l — | _
18 16 T _Q¢ + 4
1| T
0 0 ' ST
O ]
O ]
= g o 2 4 i 3
O ] 1,
O ]
g i B
O ul
28 40 y o \J
OO0 OO o y —
29 39 A
L o
| v
% A ﬂ
A P——- .
Seating Plane DIMENSIONS IN
SYMBOLS DIMENSIONS IN' INCH MILLMETERS
MIN NOM MAX MIN NOM MAX
A 0.165 - 0.180 4,191 - 4572
Al 0.020 - - 0.508 - -
A2 0.147 - 0.158 3.734 - 4.013
bl 0.026 0.028 0.032 0.660 0.711 0.813
b 0.013 0.017 0.021 0.330 0.432 0.533
c 0.007 0.010 | 0.0013 0.178 0.254 0.330
D 0.650 0.653 0.656 16.510 | 16.586 | 16.662
E 0.650 0.653 0.656 16.510 | 16.586 | 16.662
0.050BSC 1.270BSC
Gd 0.590 0.610 0.630 14,986 | 15.494 | 16.002
Ge 0.590 0.610 0.630 14.986 | 15.494 | 16.002
Hd 0.685 0.690 0.695 17.399 | 17.526 | 17.653
He 0.685 0.690 0.695 17.399 | 17.526 | 17.653
L 0.100 - 0.112 2.540 - 2.845
Y - - 0.004 - - 0.102
1 inch =1000 mil
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QFN-40 &f 35 R~ K]

QFN-40 OUTLINE PACKAGE

TOPVIEW BOTTOM VIEW
P 5.10£0.05 o
< 4.80£0.05 - P 3.40 o
- 450 o ol 124004
=it . 3 OUUTTUOUD
: ! r ' \ 3
] | | —
] | | (=
3|8 E I I g
2l 2l o - _|_ _ _ _ _ LY |«
Slgl e Hr — — — — === - - T (= S
| <
i ' N (-
H | e % |
] | \ | 0\, . ] Y
#a ] I I
Y | / a
¥ npanonnhnalt |
#l -l |20 ! > e
O'JSX < 1.21
8
7 L 5.10+0.05 o
o [ > QQ'
; . 4.80+0.05 > Ly
Vil ‘1|‘, A

0.203 RET,
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SOP-20 3245 ] ~f &

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

D (12.7mm)

HAAAAAAARA

*Z%EI Hd Elélﬂjﬁfl H

1.27mm
NA A
<] <
* \ & v
b 2
< bl >
< 5 >

A NN N NNNN

% N\ -
Wk

NONN N NN\

BASE METAL

e, g

—p L]l |

g
>
>|

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

A 2.465 2.515 2.565
Al 0.100 | 0150 | 0.200
A2 2100 | 2.300 | 2500
bl 0.366 0.426 0.486

b 0356 | 0.406 | 0456

c 0.234 - 0.274
cl 0.224 0.254 0.274
D 12.500 | 12.700 | 12.900
E 10.206 | 10.306 | 10.406
E1l 7.450 7.500 7.550

e 1.270

L 0.800 | 0.864 | 0.900
L1 1.303 1.403 1.503
L2 - 0.274 -

R ~ [ o300 | -
R1 - 0.200 -

> o - 10°

. ~ | oee0 | -
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PDIP-20 Ff2& ]~ &

20-Pin Plastic Dual Inline Package (PDIP-20)

Dimensions in Inches

D (1026mil)

<
<

»
>

M Y

El)

fuuuuuuu'u
—»> S

0.120

—

100mil b1

COMMON DIMENSIONS

(UNITS OF MEASURE = INCH)

SYMBOL | MIN NOM | MAX
A - - 0.175
Al 0.015 - -
A2 0.125 0.13 0.135
b 0.016 | 0.018 | 0.020
b1l 0.058 | 0.060 | 0.064
C 0.008 | 0.010 0.11
D 1.012 | 1.026 | 1.040
E 0.290 | 0.300 | 0.310
El 0.245 | 0.250 | 0.255
e 0.090 | 0.100 | 0.110
0.120 | 0.130 | 0.140
00 0 - 15
eA 0.355 | 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

'

HHBAAAAAAE T

A
A 4

€ IO.65mm b=

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°
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PDIP-18 F}345 R~

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

< A (22.72mm) -
BT T ¥ 'y
B ) w 3
v \
LT LT T LT BT LT v
COMMON DIMENSIONS
X \ (UNITS OF MEASURE = MILLMETER)
(| SYMBOL | MIN | NOM [ MAX
El A 22.72 - 23.23
—f e byplle B 6.10 - 6.60
2.54mm ' 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 £ R ~F1
16-PIN SMALL OUTLINE PACKAGE (SOP-16)

D(9.9mm)

AAARAARR

.........................

(1.27mm)

aﬂjiﬁﬁiiﬁﬁ

bl

A

\ 4

b

A NN N NNNN

Y

/éé/mm PLATING

N
AN Q)
KKK

BASE METAL

=

Ll |

E
E(6.0mm)

COMMON DIMENSIONS
(UNITS OF MEASURE = MILLMETER)
SYMBOL | MIN | NOM [ MAX
A 135 | 160 [ 175
Al 010 | 015 [ 025
A2 125 | 145 | 165
A3 055 | 065 [ 075
bl 0.36 - 0.49
b 035 [ 040 [ 045
c 0.16 - 0.25
cl 015 | 020 | 025
D 980 [ 9.90 [ 10.00
E 580 | 600 [ 6.20
El 380 | 390 | 4.00
e 1.27
L 045 | 060 | 0.80
L1 1.04
L2 0.25
R 0.07 - -
R1 0.07 - -
D 6° 8 10°
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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) >
LR LR R L . ﬁ]—
El ) w @
Y v
o o O G G GG y
A COMMON DIMENSIONS
1y - (UNITS OF MEASURE = MILLMETER)
i SYMBOL | MIN | NOM | MAX
N ylle A - - 4.80
2.54mm b1 Al 0.50 - -
A2 310 | 330 | 350
b 0.38 - 0.55
bl 038 | 046 | 051
D 18.95 | 19.05 | 19.15
E 762 | 787 | 825
E1 625 | 635 | 645
e 2.54
eB 762 | 880 | 10.90
L 292 | 330 | 381
6% 0 7 15
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1.9 STC11/10xx &5 & K145 Z
1.9.1 STC11xx&%! 8 F#l 452N

sTC1L X

XX - 35 X - XXXX XX

| ER kA

40 40, 44

L RPRRIH.
4 PDIP, LQFP, PLCC
AR
| TMkZg, -40°C ~85°C
C: kg, 0C ~70°C

TAEAZ
35: TLAESIZA] $|35MHz

HEFFE: A N HBEEPROM
BHXTFFE: AW ERAM
HXEFHE: G AERY ERAM, 15 HBEEPROM
TEXFIEFHE TS EBY ERAM, 6 PN #BEEPROM

DA ol e N N T

OL/Z2KFTH,  02J22KF 1,  O3f&3KFEH,  04/24KF75,
05/&5K 71,  06/2&6K77T, 08/Z8KFH, 16/ 16K,
2052 20K, 324232K AT, 404240KF YT, 484E48KFE Y,
525E52K 74, 56/&56K 715, 60/E60K TN, 62/&62K7 1,

TAEHE
F : 5.5V ~4.1/3.7V (4. 1VEE3. 7TV IEACHE A7 [ THE H )
L : 3.6V ~24/2.1V (2. 4VEk2. 1V AR GEAG L S AL THEHL )

STC 1T 8051, [FIFEAILAEAARM, /I iH8051 f18~121%
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1.9.2 STC10xx R %I £ 4y 2 AN

STC10 x

XX XX -- 35 X - XXXX XX

| B

4n 40, 44

PR
a1 PDIP, LQFP, PLCC
TAR TR
| TMkgg, -40C ~85°C
C: kg, 0C ~70°C

TAEAE
35: LAEAIZA] $|35MHz

HETFHFE: 4 NHBEEPROM
BXTHE: AW ERAM
BHXEFEE: A WNEBY ERAM, A NHSEEPROM
TCXFIEFHE : TE N EBY FERAM, IS N EEPROM

PSRN,

024&2K 715, 04/24K 57,
067&6K 717,  08/Z8KF,
102 10K 75, 1242 12K 774,
1452 14K,

TAEHE
F : 5.5V ~3.8/3.3V (3. 8VEL3. 3V Ay nJ i & & A7 [ JHE v )
L : 3.6V ~2.4/2.1V (2. 4VE2. 1V Iy ] & 247 | 1R H )

STC 1T 8051, [FIFEMILAFAARM, o /I 8051 f18~121%
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1.10 ENEENEBEESLKE—EBNESRE (IDS)

STCH BT —AASTCLL/10xx R FAE— A A AL | I # A 2R — S IE 565 (ID5) . H
FURT AR B R BB S B EIRAM B TT NFLH - F7H SELE7/N B T B R SR B By B A e
—HE S (D), £/ MOV @Ri” #54KEH . WA 75 2] A BRiE— 1D 5 24T HI
H R InE, SR K 2 A7 A B B S SRR S ARE R,
SE i (AESE B LR F B R, SRS 4 ERME— D5 1 W

/N EBID S HICE S5 S %18

/% === STC1110xx ZFH T HL, BAFLI H & LT HFERF */
/% —=  AURFEFTESTC-ISP Ver 3.0A.PCBHI T #igwfs LH Ll ————— */

[ === WREAERR A AR, TEAERE R A T STCRY R RL SRR — #/
[ === GRS E S AR, AR R PRI 1 STCR R AR — #/
#include<reg51.h>

#include<intrins.h>

sfr IAP_CONTR = 0xC7,

shit MCU_Start_Led = P1M7,

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

#define Self_Define_ISP_Download_Command 0x22

#define  RELOAD_COUNT Oxfb //18.432MHz,12T,SMOD=0,9600bps
void serial_port_initial();

void send_UART (unsigned char);
void UART _Interrupt_Receive(void);
void soft_reset_to_ISP_Monitor(void);
void delay(void);

void display_MCU_Start_Led(void);

void main(void)

{

unsigned chari=0;
unsigned char j =0;

unsigned char idata *idata_point;
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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;

TH1 = RELOAD_COUNT;
TL1 = RELOAD_COUNT;
TR1 = 1

ES = 1

EA = 1,

void send_UART (unsigned char i)

{

}

void UART_Interrupt_Receive(void) interrupt 4

{

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

unsigned char k = 0;
if(R1==1)
{
RI
k

0;
SBUF;

18 I TgR A

NS SER I R E T SR BT 46 TAR
I8 TR Hn 2o B ek IR AR
118 TR B 2o B HLeR IR AR

//0101,0000 847 FI AR PR, ToAH R LT
//0011,0001 5 B TR 8214807 15 3 8 25 115 88
IV B B 251 E B

DT R 251
IR VFER 11 o b
IFF i

115 85 1 o B
1175 %2 5 AR 58 0 I i sRbr 38

IR R 36 E 1K
1 % FURGE S8 b Wi SRR
HISCFFHR A
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if(k==Self_Define_ISP_Download_Command) IR HE X4
¢ delay(); IBERFIFP 3R 208 1
delay(); IFERS1RD 5 245 1
soft_reset_to_ISP_Monitor(); IR SR RGSP £ X
send_UART(k);
}
else
{
TI = 0;
}

void soft_reset_to_ISP_Monitor(void)

{
}

IAP_CONTR = O0x60; //0110,0000 A A7 F] R GISP I X

void delay(void)
unsigned intj = 0;
unsigned intg = 0;
for(j=0;j<5;j++)
{

for(g=0;9<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; HTRFEMCUFF UG TAEFR AT
delay();
MCU_Start_Led = 1; I RMCUFUE TAEFR AT
delay();
MCU_Start_Led = 0; HTRFEMCUFF UG TAEFR AT
}
}
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1.11 20T M FE %8051 2 Rl iT EEISTC11/10xx R 5 B H#l

STCL1/10xx RF AL E B 830/ BB 28 1 54641805 1 e &3 A, LHEME, 5
AR I FR 12T B, T O e i 28 LIS I A, BT DA e i 28/ 3B O S8 & 3% .
W T ST IR R R AR, B2 T AESE80521 ) E I 252, MR P T2 Mk R R, B UM
PR R R A R R R A
58051 K111k 4 HUTHEE £ HIRIE, HIRATE S 2445, RIBHITE S RIMG. BRMAE
i SI EAURE B ZE IS )R s R
HE e s 4
ALE:
1£4:8051 % 7 HLEIALERHIST R G hf kAT 60 4, AT XF /MR AL 4, STC11/10xx RFIAR
X 41 H RSk SR A Gt 8 1) B ALE BRI #h 46 B4, 18 B STC11/10xx 2 F1 (1) 7] 4 2 i B0 5y
HH IR A B4 (CLKOUTO/CLKOUT1/CLKOUT2) B XTAL2 1 B — AN 200 Rk 28 B, LYo 414 HH e 4.
1E418051 F i HLI B AR B iRyt ,  ALERRI R —ANTHLIE, FrBASTC89 R 51 5 F AL in T AUXR
FEIRThRE AT A7 a4, o IB1t0/ALEOFFAL fe ¥VF 25 IEALEXT R Ge i & /3 Sk i . MISTC11/10xx R %)
R LB AR IEALERISS RS i Pt AT 6 0 Stk i, MR BRI TIE. AR FREXT TR
i B BT T R,
STC89 R A [IIAUXR ZF A7 2%
Mnemonic| Add Name 71615 |4]3]|2 1 0 Reset value
AUXR |8EH| Auxiliary Register0 | - | - - - | - | - | EXTRAM | ALEOFF | xxxx,xx00

ALEOFF 0: ALERAI® 28 e B 2E 476 73 Sitan
1o ALERIAE X A1 6 AK A &k 2k EATMOVX AR 2 I A4 b bk B3UA7 45 5 it

STC11/10xx R HI [FIAUXR 27 17-#%

Mnemonic | Add Name 7 6 5 4 3 2 1 0 |Reset Value
AUXR | 8EH |Auxiliary Register| TOx12| T1x12 |UART_MOx6|BRTR BRTx12[EXTRAM [S1BRS| 0000,x000

SIBRS: 0,  Ht4, OISR AERERCH 31, SIBRSAZH L 1EER R A 2R B AL
1,  POLPRRR R AESE NS IR RER K AR, Hh et 8415 8 Dk
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PSEN:

1£4:8031/8032 PSENE 5 1] LA AMERAR)T, AT LLAMT SRR /7 F7 il 8. AESTC11/10xx R
G NI T2 RGeS, WA KB ERTFAAER, AT SMRRET A48, Tl E
F4PSENTE 5 £ Kk, 7T PAGE@I/O A H.

T /0 BEAE AN S N -

FE 458051 L HLPAT I/0 D484, s ek AR, DA IR ANERIRAHT 2 1246 B, o B
FESTCL1/10xx R F B HLIAT HH BRI AE 4N B 4. 42558051 82 5 AL an SR X A WA, BB
FEAMERAS R AT (1. B T/0 0 B A e s, M4 488051 L F MR R IHE 42
12V, Z 3RS PATERG, ZI/00 WAL EAE. M LEREHREENIES G, B
PATEZL/0RASHE 4. MSTC11/10xx R B 5 AL H T AT KA = 48 4 R 4B 4P, KR
T, MR TR A PATSE LS, I/00 A m, B — A8z 5, ZI/004 1 A 5. #HE
VORI T 38 024 2 A S s 48 4 FHE AN D IR AS.

PALT:

BOFTISTCL1/10 R 41 ¥ {r ALPA O M HEFECOH, B 528 /P40 (P4.0-P4.7), RI BAMINT2/
INT3rf

FE4iSTCBI A 41| B i HL[IP4 D Hu ik ZEE8H, P4 R A —2£(P4.0-P4.3), PAH H R HMERINT2/
INT3r K.

I/01 8K 5] RE

BBrSTC11/10xx 22 1) B8 A HLT/0 [ LI A2 20mA, BRBH AE 7 5%, SRS A HIR I, A% DB
K.

fE85STC8ICxx R I B HLT/0 1) H3E B 37 2 6mA, IRENRE JIANIES 3, A RE RN LI, A i
FASTC11/10xx F 4.

B
HGHISTC11/10xx R 5 B F AL [ 14 2 A7 28WDT_CONTRIKMBIEAECTH, 380 T & T 1 E AL ks S AL
Mnemonic |Add Name 7 6 5 4 3 2 | 1| 0 |Resetvalue

Watch-Dog-Timer
Control register

FE45STC89 R ¥ 5 AL By WG T 1M 25 47 24WDT_CONTRA M AEELH, %8 & | 1 B Ak &AL
Mnemonic | Add Name 716 5 4 3 2 | 1] 0 |Resetvalue
Watch-Dog-Timer

Control register | ~
BHTSTCLL/10xx RANE A HLIE T IMIAE ISPRFAR T ] W B B A G EEE A T 1, mfts
STC89 1| 4 P HLIC M Th RS, i STC11/10xx R 51 80 B WL | 14 58 A 4.

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

WDT_CONTR| E1h - |EN_WDT|CLR_WDT|IDLE_WDT|PS2|PS1|PSO0 | xx00,0000
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EEPROM
STC11/10xx 5 HLISP/ TAPHS | %7 17 2t ik FSTC89xx £ 71| B 1 WL ISP/ TAPH3 1] 2 47 2 Ml AS Rl 7 F
. Reset
Mnemonic Add |[Name 7 6 5 4 312 1 0
Value
STC11/10xx 2% TAP DATA |C2N [ISP/IAP Flash 1111
STC89xx &4 ISP DATA |gop [Data Register '
STC11/10xx %% TAP ADDRH|C3N |ISP/IAP Flash 0000,0000
STC89xx %41 ISP_ADDRH|g3p |Address High
STC11/10xx %% TAP ADDRL |C4N |ISP/IIAP Flash 0000,0000
STC89xx %41 ISP_ADDRL|g4p |Address Low
STC11/10xxZ % TAP CMD C5h ISP/IAP Flash MS1 |MSO [xxxx,xx00
STC89xx  Z4i| TSP CMD Command . . . . e
- ESh Register
STC11/10xx %% TAP TRIG |C6h 'Csopﬂrﬁzng'“h OO
STC89xx  #4 ISP_TRIG |ggh Trigger
o |C7h [1SPNAP
STC11/10xx#51] IAP_CONTR Control IAPEN|SWBS [SWRST|CMD_FAIL |- |WT2|wT1 |WTO0 |0000,x000
STC89xx %4l TSP_CONTR|E7h Register -

ISP/TAP TRIGZHESH 2SS IAPERAE, T ik N A AN —FE
STC11/10xx R F 5 F HLAI ISP/ TAPir & B 24, B TAP TRIGE A7 28 F4 U 45 i 5Ah, F28ASh 5 1]
STC89xx A1 5 F HLA ISP/ TAP Ay 4B A %, BEXFTAP TRIGZFAF 28 4% FE 5% 46h, Fi%BIh 7 Af

EEPROMS 4 M bl AS— £ -

STC11/10xx Z 51 B AL A EEPROMAZ 45 Hb ik 4= 35 MLOOOOh T4, -4 i [X 5127

STC89xx & 41 # Fr ML AFEEPROML 4 Hb 31k 4373145 M. 1000h/2000h/4000h/8000h 455 1), F2 7 FE 758 14
AT

B8 e A6 A S e

BOBTSTCL1/10xx BB A WU IR/ CIR % as V9 RGUS B, — BB T, 44/40 B3 5y HL LY
J I PR BB A A AN AR I, 20/ 18/ 16 s L L E T I F) 82 B A 156 ) 9 AR/ CHIR ¥ s 1 N 2%
GEtph, HI AT AE TSP R FH P R P A SR 36 A6 PAY J5R / CIY B B A8 it A/ o b

TR GESTC8I Z 51 H P AL I RE A Y S04 s s 41 9 R i .
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UIHE:

IHFE 230 o ULRR, SRR % 45 OR F B () THARE A B AL I 2507 F B T RE AL,
PR RO LR (I ThEE . BBTSTCL1/10xx 241 5 AL ELSTC89xx R FIAIE.

BT AL IR B L D) RE < I B AT b Ry, DOAERR K, BoBrS TC11/10x x R AL A HLIEAH [F] ARSI 2
T, ¥6 AT AL SES T C89 B 1| B8 WL AR 3—-24 4%, Mt AT FH LA 1 I b 4 26 T4, SX RETh 6 B
K. VUK IIFER T RS IMEA-6MH 2 1) S AR S P9 38R/ CHR % 28 16 N R Gei 8, IR F 3 3B () e
B 3 AR AT BT AT 4, DA IR0 2R A, X RE B LI D FEBE AR

il FEL PG i -

BHTSTCLL/10x R ALy AL SRR AR o AR 2 T BRI 3t T B T s it A2 A1 PRSP A A1 P P g i,
FEGESTC8I ZF1 B LS A Hh I 11 X B AR FE P B e, 5 BT STC L1/ 10xx RANIEA 36 E H
et R R AR S IS 2 AT ML, 4, STCL1/10xx 58 4145 FL MGG Pt 40E B 1) ] 1] 3 - 32768/16384,/8192/4096
AN ER, STC89 2 1) ] 5 A2 10244 iy
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STC11F-10Fxx Z 31 84 i WIS B
$2E MY, HREAREM
2.1 STC11/10xx &5 & 5 #AYET 54

2.1.1 STC11/10xxF 5B FHLAER/ MR T/ERT$h AT i
STC11/10xx R A1 1THIB051 8 FrHl, R GiRT BhH A 4£ 418051,
STC11/10xx &5 F B LA IS BRI N RICHR T B B R A0 st A it b . B T FR vt

B AN AR B B . B RS IR/CHIR % I BhE SV R LR IR N AR £ 4MHz - 8MHz, 1E

SVHL WL IR T AN SE4MHZ - 8MHz, [RUNBEE IR E RIS, PERICHR S #s AR & — L

W, FERNEIRZE, WNERICHRS 4% H & T XTI B R E R A UK 355
FEXFSTC11/10xx R 41 5 F HLBEAT ISP R 8 P AR i, 7T DAFE R I rh e % -

TR A BhJE B ERIR N R/ CHR G A

EEENEGEH P RRT G, 15H, B8 30 E 5 LR AR B A 2 N ERICHR 3% 4%

e ANE SRR 5 72 AE W ARG BE R 4 7 (FEFEXTALL/XTALE | E) , ] PLE # MXTALL

JiE N AN B, XTALBER2S o FH 7 LUJE AR 0h 204 & Ak BT B 5 i LA ] DA A .

L S O 150 B R MR SR AR B B T AE B A AL, R R [ A P R/ CHiR 7 8 LA

) 5 25 B A LA AR B 81, FEXFSTCL11/10xx 2 51 58 HL3EAT ISP R % Y 7 R PR Ik 2 3k T vp

T

S STC-ISP.exe =MEHREAPIES: waww.STCMCU.com Bif3ziF13!

SteplfLEUEL: Select MCU Type JRFFSEE{FEIE
MCU Type AF Memory Range

[FTC11F0SXE - oood - LFFF

Step2/fF¥Rz: Open File / $THIH CIFEREIMF A EiHiEND)
ASAnitl (HEX) $kaHn
mn vV FTHHRIFE M HRERSE |

0 ¥ FTREMFAIAGES T3 EEPROM 3¢ |
Step3fEWS: Select COM Fort, Max Band/REBHRTO, Tt E VI IR R B 5 N R .

com: [comt | BEEHE: [115200 - 1. P BIR/CIR 5 2
ESEEREEEEN RS EEE - BEEEE: 200 « || 2. SMEA ARSI Bl
Stepd/EHH: IRRFENETA AN AR |
TS B R R A  MERCESSE ¢ MRS

EESET pin { FA{EP4. 7, M0 M EPRCIRES{NORESETH] &+ {34 RESET

f%g%ﬁﬂg%ﬁﬂﬂfﬁﬂﬁﬁ & YES (M0

B hee 18 (12MHz L T R[% Low) f* High  Low TEHE PR RIS, B

TRSESF 0/FL 1 & STHEX C FF0/0ARITHIER BRI B LY

TR THA PR ISR lashE— 4808 YES &+ HD T, R L L
A FH S pil % »

BEhF S8 R P (B fuitisamie) 32763 v JILA 2 I B LA

StepS/EFRRS: Download/ T R THERAANCU LA BRS8N
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2.1.2 B3R oINS 1785

WA PR R GG, AR BT 2 A

BRI, WA B HLAE 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 B1 BO
CLK_DIV 97H name - - - - - CLKS2 | CLKS1 | CLKSO
CLKS2|CLKS1 | CLKSO |43 CPUR) S br T A i 4
0 0 0 |AM AR B Bl N RICHR 3% B
0 0 1 (HINER it AR IS B 5 P RICHE S B 8) 12
0 1 0 (IR St A B B P SR RICHR S I 8h) /4
0 1 1 (HINER b AR B B S RICHE T i 81 /8
1 0 0 (O AR AR B a9 HERICHRE % B ) /16
1 0 1 (5B AR I o B P S RICHE S B ) /32
1 1 0 (O A AR B Bl P BB RICHR 3% ) ) /64
1 1 1 (5B St AR I B B SBRICHR S s 8) /128
I ANy 000
| |
I N I
| |
011
W HRICHR T I : ARG BRSYSclk
Y e A —>I T 100 (Z R WL LA )
| |
| |
CLKS2,CLKS1,CLKS0

GNEREET

STC11/10xx £ 41| 5 Fr WL AT LAZE 25 R 2040 TAE, AT DUZE I3 T AR 20 4.

] Fi s e 3 43 ] 27 A7 25 CLK_ DIV AT k4T B
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2.1.3 AT ENIE B R ML ERR/CHRSE SR (P ERRT s oM R)

STCH B —4RSTCLL/10XX R F1 B HLER T 0T LASE A% SE (0 A5 4, 3 ] DL 3% 9 30
RICHR ¥ w B R (PRI Bh) . 40 S5 5 ML AEAE N EERICHR % 25 AR (P93 B AT R) ,
Al LAE A3 iR o IX I XTALL/XTAL2YF 75 . AH BT A SR Bh i 1% 22 50K, Bt BLZEXT I
BURE S BCE A AT IS RS N AU A ER/ICH #hiE. £ E AL T, JA1AT
DL I 2 A SIRAM B TE (FCH, FDH, FEH, FFHIZEZEPYAN B 7T (A RSB HLH I () A
HRICHR Y w2 (N EBIBhAi) o Al LUl St i SIRAM#.T. (F8H,FOH,FAH, FBHIZ 48 Y
ANBTE) HE SRR 7 B e — KA PN BB RICHR 3% s i B #RE e B (R A6 (P S R e AT 26
i “MOV  @Ri” 84 RiEHL,

/ /LN R/ CIF R R [ CIE & ZH IR

/% === STCI11/10xx FAFH ML, BAFS H € SRR */
/% === RE/RFEFLESTC-ISP Ver 3.0A.PCB) T #gmfse T A bt —————— */
[ = WU EAERR T A AR, WS AERR T TR B A T STCI BERL AR -/

[H = WREAE S E A G| AR, AR CE R 7 STCI BURL R/
#include<reg51.h>

#include<intrins.h>

sfr IAP_CONTR = 0xC7;

shit MCU_Start_Led = P17,

//unsigned char self_command_array[4] = {0x22,0x33,0x44,0x55};

#define  Self_Define_ISP_Download_Command 0x22

#define  RELOAD_COUNT Oxfb //18.432MHz,12T,SMOD=0,9600bps

void serial_port_initial();

void send_UART (unsigned char);

void UART _Interrupt_Receive(void);
void soft_reset_to_ISP_Monitor(void);
void delay(void);

void display_MCU_Start_Led(void);

void main(void)

{

unsigned chari=0;
unsigned char j =0;

unsigned char idata *idata_point;
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serial_port_initial(); I O IiaAL
Vi display MCU_Start_Led(); IR SR AR FoR B 7 MLIT 4R LA
Vi send_UART(0x34); TR TV IOR B R s B0 HLER IR AR
Vi send_UART(0xa7); TR TSR B R s B HLER IR AR

idata_point = OxF8;
for(j=0;j<=3;j++)

{
i = *idata_point;
send_UART(i);
idata_point++;
}
while(1);
}
void serial_port_initial()
{
SCON = 0x50; //0101,0000 87 AT AR fE 2, To AR KL
TMOD = 0x21; //0011,0001 ¥ & THIN 2% Lo 847 [ 5h HE R 14 2
TH1 = RELOAD_COUNT, IR B e 8 1 B A4
TL1 = RELOAD_COUNT;
TR1 = 1, I ER 281
ES = 1 TV H F e
EA = 1 115 R Wy
}
void send_UART (unsigned char i)
{
ES =0 1125 5 R
T =0 15 % £ 2 S R T SR AT
SBUF = j;
while(T1 ==0); ISRy RIE TE K
T =0 15 % £ 1 2 S R T SR b
ES =1 HSCVEH F1 e
}
void UART_Interrupt_Receive(void) interrupt 4
¢ unsigned char k = 0;
if(R1==1)
{
RI = 0;
k = SBUF;




STC11F-10Fxx R %1 8 A HLIE 7

if(k==Self_Define_ISP_Download_Command) I8 e a4
{
delay(); IBERT LIRS 2% T
delay(); IFERT LIRS 2498 T
soft_reset_to_ISP_Monitor(); I E AR R BEISP I X
}
send_UART(K);
}
else
{
TI = 0;
}
}
void soft_reset_to_ISP_Monitor(void)
{
IAP_CONTR = O0x60; //0110,0000 #&E A7 F| R GLISPIE X
}
void delay(void)
{
unsigned intj = 0;
unsigned intg = 0;
for(j=0;j<5;j++)
{
for(g=0;9<60000;g++)
{
_nop_();
_hop_();
_nop_();
_hop_();
_nop_();
}
}
}
void display_MCU_Start_Led(void)
{
unsigned chari=0;
for(i=0;i<3;i++)
{
MCU _Start Led = 0; HTRFEMCUFF U TAEFR AT
delay();
MCU Start Led = 1; IS KMCUFUE TAEFR /R AT
delay();
MCU _Start Led = 0; HTRFEMCUFF U TAEFR N AT
}
}
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2.1.4 A ZmizRTEhie

STC11/10xX & #) ¥ Fr WA = 1% v 2w A2 i &b : CLKOUTO/TO/P3.5, CLKOUT1/T1/P3.4,
CLKOUT2/P1.0
5l gmAEmy B A SRR DI RE A7 A«
AUXR : Auxiliary register

SFR Name | Address | bit B7 B6 B5 B4 B3 B2 B1 BO
AUXR 8EH | name | TOx12 | T1x12 |UART_MOx6|BRTR - BRTx12 | EXTRAM | S1BRS

WAKE_CLKO :Clock output and Power-down Wakeup Control register
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

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

Rk T BE A 1E 2 AUXR/WAKE_CLKO/BRTICIE & 7 1

sfr AUXR = Ox8E; / /TR DN e B A7 Ay AUXR (1) b i 75 B
sfr WAKE_CLKO = Ox8F; / /RN Th Rk 27 17 25 WAKE_CLKOFy ikl 75 1
sfr BRT = 0x9C; / /G INREFR T RER A7 4% BRT [t ik 7 B

FER Th BE 27 A7 23 IRC_CLKO/INT_CLKO/AUXRIIL 4t 15 5 7 W«

AUXR EQU 8EH SRR RE 2 AE B AUXRIF Hb g1k 75 B
WAKE_CLKO EQU  8FH ST (5 Bk Th B 2547 SEWAKE_CLKOI¥g b ik 75 B
BRT EQU 9CH SHTHE N AR R ) e 2 A7 2 BRT ) Hb g1k 75 B

L4 F F CLKOUTO/P3.4F1CLKOUT/P3. 5% JiH i H1 Bif 4 -
CLKOUTO/P3.4F1CLKOUTL/P3.5 i &y 4% il FH WAKE_CLKO 75 4725 [ TOCLK O Al

T1CLKOAf# il CLKOUTO i Hi B 451 2 i o B #5042 1], CLIKOUT L1y H B e 31 2 o Fof

FRIFEH, AR 2 I A8 75 B AR e i 2 A =2 5 50 (802 B B B & i =) , AN E VA R 1

SE I 28 T, S 15 CPU S &2 HE H K.

EE IR R I RE AT RS . WAKE_CLKO (3tihik: Ox8F)

WAKE_CLKO :Clock output and Power-down Wakeup Control register (4~ nJ fi7. 53-4ik-)

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: #id ki, fL¥FP3.0(RXD) FIAIYERI, HAEEFRXDM:EEpowerdown.
0: %51-P3.0(RXD) FI4#FERI, &5 1ERXDMLEpowerdown ;
1: F¥FP3.0(RXD) R ERI, 7 ¥FRXDM:iEpowerdown .
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B5-T1_PIN_IE: fieafiis R, RFTUPI S T AT ETLH Wiks &, 18T LM B powerdown.

0
1

: BEIETUPI S T FENYETLHWrbr &, thEE Ik T1HIM:iEpowerdown ;
: RVFTUP3SHN N FEit BTLH ibr &, t oV TR 2 powerdown .

B4-TO_PIN_IE: #HBNTN, RYFTO/PIAM T FEIFETOH Wibr s, 1R I TORI M B powerdown.

0:
1:

2R ETO/P3. A N M B TOH ks &, 125 1ETOMING B powerdown ;
FRVFTOP.AJH T By B TOH Wiz &, 9 70 TOREIM: i powerdown .

B2 - BRTCLKO: & 75 o ¥F 4 PL.OFHIAL B Nl 37 I s 5k A 4% (BRT) F I i H CLKOUT2

1:

0:

FOVFIEPLOMIED B A S R 32 R AE 2% (BRT) B I tHCLKOUT2,
g o B B AT =B RT ¥t %/ 2

BRT LAEAELTHLA (R 4m th A% = SYSclk /(256 - BRT ) /2

BRT LAEAE12TAL U 4 A% = SYSclk /12 / (256 - BRT) / 2

AN FOVEHEPLOMAITC B A 37 35 R 20 A 45 (BRT) I I 4 i HE CLKOUT2

B1-T1CLKO: 275 aiFFP3.5/TLIMIML & 4 i 25 T LAY 44 H CLKOUT1

1:

0:

FRVFRP3.5/TLIHIFL B R e I 28 TLI I B4 CLKOUTYL, BER BT 83 T1 R B T
YEERER2 (8AL A Zh AR ) , CLKOUT L4 Hi I Bl A= T3 % /2
WISRCIT=0, TERTEE /BT U P 38 R a5, s

T1 TAETE I TR U o A% = SYSclk / (256 - TH1) /2

T1TAELE12THL A (1% HiA9i% = SYSclk /12 /(256 - TH1) /2

WERCT=1, EI 38/ HES T U AN Bk 4 N (P3.5/TL) T 5,
R %R = (T1_Pin_CLK) /(256 - TH1) / 2

A P3.5/TLIEC B A 5E I 2 TR £hé HI CLKOUTL

BO - TOCLKO: & 75 f0 1 KP3.4/TORIEL B v 5E I 22 TOM I £y HH CLKOUTO
1: RVPKP3.ATORIC & e i 2 TORI I i HH CLKOUTO, BER ERT# TOR fig T

VErERE 2 (87 F BhE A ) , CLKOUTOH B4R = TO%E Hi% /2
WIRCIT=0, EI /T HUTO RN P 3 R G B4, W
TOTAELELT BT )4 AR = SYSclk / (256 - THO ) / 2

TO TAEFE 12T AR % HE 4512 = SYSclk / 12/ (256 - THO) / 2
WRC/T=1, EN 8/ S TOR X AN Bk pf 4N (P3.4/TO) T 5, U
IR AR = (TO_Pin_CLK) / (256-THO0) / 2

0: ARVFKP3.4/TORIFCL & A e i 25 TOR i 4 H CLKOUTO
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FEIR N RE A7 A7 4% . AUXR (Mflik: Ox8E)
AUXR : Auxiliary register (/] fi7 5-41k)

SFR Name| Address | bit B7 B6 B5 B4 B3 B2 B1 BO
AUXR 8EH name | TOx12 | T1x12 |UART_MOx6 |BRTR - BRTx12 | EXTRAM | S1BRS
B7 - TOX12: & #4303 & §2 il 7

B6

B5 -

B4 -

B2 -

B1-

BO -

0: SEMFEF0IEER805 L A HLE N S AL, RI127040;
1: EN R0 28051 F F HLE N 8 L A 1245, BIA 7343

- TAX12: SERS &% L A A .

0: FEHT A3 LI E 28051 F b #1525 O, BP124340;

1. SERS 28 L 28051 B Fr WL sE i 253 L ) 124%, BRI 434i
WRUART S O ATIE R R KA RS, WIHTIx 1247 P UART & H 2 12TIR & 1T,
UART_MOx6: 5 [ O 38 5 2 F 15 EL AT

0: UARTHE DI R0/ 38 B AL 55805 1 50 ML ER I (K B, BV 12454

1: UARTH: EUBE R0 33 B S AL 48805 1 84 Fr L ER LI 645, HI2 04,
BRTR: A7 RE R A 2RI 4T 51407

0: NRFMILBRFR R AERET;

1. VMR R R AERIEAT.
BRTX12: A7y RE 2 A2 2R T H A il 7

0: MSTIAF R KA B 1200 B B— Ik

1. JhO7 PR R R A B LA T B — IR
EXTRAM: N8/ #M S RAMAT B2 i1l 7

0: RVFEEHNEY EII1024F735 8 ERAM;

1: BRI A Y R RI1024F 59 FERAM.
S1BRS: H [ (UART) R R AE S8 IR 40T

0: EFEEN B 1E A O (UART) IS R R A4 8%

1: WEEIST PR R A B N E# O (UART) IR R R AR 2%, I 2 I 28 115 BRI,

AT LAE A7 5 I 2848 P
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L] ) FICLKOUT2/PL. O k4 Hi it 4
CLKOUT2/P1.0/J i #hi i 412 = BRT i Hi %¢/2
BRTX12 = 1, M7 R 3 kA TARE I TR
CLKOUT2 TAEFE I THL I (4 th A% = SYSclk / (256 - BRT ) / 2
BRTx12 = 0, 7 Fpde A= 3 TAEAEL2T #isk
CLKOUT2 LfAE12THLAUR (¥4 i 4% = SYSclk / 12/ (256 - BRT) / 2

FH PAEFE R rp ] ELAA % B CLKOUT2/PL.0% gy H il
L. X BRT & A7 f5 JST RS R A 4% 52 N 85 1% 8 07 B 4590 {E, BRT = #reload_data
2. STAUXRZF A7 2% HH IBRTRALE 1, 1EM 7 il R R 5 2 2% 5 I 2% 47
3. SfWAKE_CLKOZ /7 2% H HIBRTCLKOA B 1, 17 945 5 e A= 3% re I B3 ¥R HI7EPL.0
14 L B
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/%
/%

AFRJF O RCLKOUTO/INT/T0/P3. 4, CLKOUT1/INT/T1/P3.5, CLKOUT2/P1. 0%t B Bl AR 5%/
% SYSclk = 18. 432MHz, TO, T1, S kA 2a ) TAEAE12T it/

#include”reghl. h”
sfr WAKE CLKO = Ox8F;
sfr AUXR = Ox8E;

sfr BRT = 0x9C;

main ()
{
/% Ffihoft) SFR WAKE_CLKO (3tihil: 0xSF)
B7 — PCAWAKEUP : 7a¥F PCA LJHE / FEEATHWT MefiE powerdowns
B6 — RXD_PIN_IE: 1, 2 RxD/P3.0(kRxD/P1.6) I ERI, WHAEMERXDIEIMEEE powerdown.
B5 = T1 PIN IE : 1, f¥F T1/P3.5JI NP BETIRWARE, WMARETIHMEE powerdown.
B4 - TO PIN_IE : 1, f¥ TO/P3. 4J N R ETOMIARE, tHAEFTOMIMEEE powerdown.
B3 - N/A
B2 - BRTCLKO :
1, SSVFPL O B BR, S ERE = 1/2 BRT %ithse
BRT TARFELT AL (0 H M4 CLKOUT2 =( SYSclk / 2 ) / (256 — BRT )
BRT TAEFE12T #5460 A ZECLKOUT2 =(SYSelk / 2) / 12 / (256 — BRT)
0, ANFYFBRT 7EP1. O Jig i feb
Bl - T1CLKO :
L fo¥F T1 B TL(P3.5) JEtH kol et e = 1/2 T1 il
T1 TAEFELT B p% HARZECLKOUTT =( SYSclk / 2 ) / ( 256 — THI )
T1 TARAEL2T A5 )4 A5 CLKOUTL =( SYSclk / 2 ) / 12 / ( 256 - THL )
0, AfVF T1 B¥H T1(P3.5) itk
BO - TOCLKO :
1, So¥F TO M TO(P3. 4) Wbkl HHEEEER = 1/2 T0 HidE
T0 TAEELT KL [ A% CLKOUTO =( SYSelk / 2 ) / ( 256 — THO )
T0 LAEFE12T AU [ A ZCLKOUTO =( SYSelk / 2 ) / 12 / ( 256 - THO )
0, AFCVF TO M TO(P3. 4) ¥ kit
*/

TMOD = 0x22: //T0, T1 TAREERRZ, 8 fir@ZNERE e

AUXR = (AUXR | 0x80); //T0 TAETEIT =L

AUXR = (AUXR | 0x40) ; //T1 TAELEIT st

AUXR = (AUXR | 0x04) ; /ST R R A B TARELT Bl

BRT = (256-74) ; / /S BRIFNT I 45 36 2E 3% g B 236 8 o7 EE B 2 (H.
/ /5 BRI 124, 540KHz

THO = (256-74) ; / /R TOMINT Bh 4 HH (18457 28 e H Ak,
//18432000/2/74 = 124540. 54 #£1%5F 125K

TH1 = (256-240) ; J/RETL AN s H T 847 B 2 3 4,

/ /i B AP %2 18432000/2/240 = 38400
WAKE_CLKO = (WAKE_CLKO|0x07);  //FC¥FTO, T1, horisihlh S ke A g fa H it b

TRO = I; //JRENTOTFIRTHE AR, 0 RGU Bt A7 70 43tk th
TRL = I; [/ FRENTIIETHECIAE, X RGN b EAT 23 it

AUXR = (AUXR|0x10) ; //J8 ShSLigeRs % R AL S FFURTHECLAR, 3 RGum B EAT 43 40
/7SR B E i, AT DU R AL B I R
while(1);
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2.2 STC11/10xx &5 8 FH Y& B R

STC11/10xx & 51 5§ 5 AILAT Lz A7 3% 44 i AU L RIS DI AE, EA1 0l 2. TR, (R
P A A . B TAEREN, STC11/10xx R 41 B ML M 7R DAL 2mA ~ TmA, 15
FEER A SR ThFE R <0.1uA, 2RI 0T [ S T AR A <1.3mA.

T A58 3 B 23 AR CLK_DIVE i, 1 2 PRUASE 3R 4 A ASE P 3k N ey b Y05 o) 2 A7 2
PCONHIFHR 745 . PCONZF A7 # E LA -
PCON (Power Control Register) (A~ {37 5-4ik)

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

PCON

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

LVDF : ARSI AR AL, (7] t  A1 H A r e i SR A 6 AL

POF :

FEIET TAEA S N ARSI, an SR 38 AR i Ve K TREAI I g, AL E
B, SIS bW S k. BIFE A FR AR R Ve ol TR B A I T 1 4l R
JEIS, ANEGBAH R AI 2 E S L. 2 E S0, WE0)E, W
PR A f s Ve e AR SR TR A A I TR HEL T, 28 X e Bt B o L

FEE N5 L AR HT, W SRAR Ao I R B R e SR vF ml P 2R iy, TR\ st A A 5
Je s AZAR A F A AR CARRAR DI RE . A e SovF ml o AR AR A A I o b, U 80 A
AU, AR A I R AR SR TAF,  AE A B A L Ve o iR TR Hs A 00 T TR H e

Ja s PEAEARAT I A T, AUREMCU M HUIR A e

EREAAREN, BAHFHRE, EREMREMNL , ATHERAE .

SKPRN . EH R BB GREE , ERANTEA AN Z LS SRR AL, RN

MAETRLL, ERPAEAEE ML, AT a0 T 7R

TERIUE AR, T POF=0, %
POF/PCON.4/& 75 1

A\

B — —

5 ST AL,

LHEA RE L

—— S A,

J%Tﬁo SR8
M R KR
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PD :

IDL :

KL E I, 3t NPower Downi s, T Ah s rb TR R T~ ik A BT P i i TR, 330 N
BT, BRI AR, TR SICPU. SEIFES . AT NEThRERMHZIE TR, R
SRR AR S TAT . RR CPUM B HUAR SUME R () 4165 RIAT . INTO/P3.2, INT1/P3.3, INT

[TO/P3.4, INT/T1/P3.5, INT/RXD/P3.0 (5 INT/RXD/P1.6). itz AL, i h
$E<0.1UA

4%%31, HENIDLERLR (FFIH) , BRRGALCPULLR 8, CPUARFATIEA 4N, HAD)

RERBIFAT PT4RSE TAR, WIHANER T, eI 48P T, AICTRASH o I Sz A/ DEE# o By o (1)
AEAT— AT iR . ADRECPUM S PR 2K (TDLE AR 30) Wi ) Sho8 o A

INTO/P3.2, INT1/P3.3, INT/TO/P3.4, INT/T1/P3.5, INT/RXD/P3.0,
A B 5 B 25 Timer0, Timerd 3 n] DK B Fr AL 25 PR A Qs g,
AT Ol (UART) t 0] DK 5 A 1M 2 PR A 2 e i

GF1,GF0 : P/ NMEH TAEbREAL, o] UEE A
SMOD, SMODO0: HHE#EHITxR, SHO0FK, EHAMENH.
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2.2.1 RIREX

I Bt 7 A8 T LUK 28 BRI B (A8 iy AR IS B B P R/ CHIR 35 I k) AT 20 0, AT P A1 T A
BRI, FERTIAE, F#MREMI.

It 4 2 4 25 47 22 CLK_DIV &AL E XA R -

SFR Name | SFR Address bit B7 B6 B5 B4 B3 B2 Bl BO
CLK_DIV 97H name - - - - - CLKS2 | CLKS1 | CLKSO
CLKS2|CLKS1| CLKSO |44 j5 CPUR S Bk TAE I 4
0 0 0 SRS ARES Bl el N HERICHE 3% ) B
0 0 1 (A58 it AR B 3 P S RICHR 3 1 ) 12
0 1 0 (IS AR B B N S RICHR 3% ) ) /4
0 1 1 (A58 i AR B o 35 PN SE RICHR 3% 1) ) /8
1 0 0 (IS AR B Bl N B RICHR 3% B ) /16
1 0 1 (A3 b A B b B P S RICHE 37 s ) /32
1 1 0 (IS AR B Bl N S8 RICHR 3% ) ) /64
1 1 1 (H58 St AR I B B Y S RICHR S st 8h) /128
| |
I N I
| |
011
P HERIC R 6 : A BRSY Sclk
oY R P 100 (LA B )
| |
: +32 | 101
| |
L____/__J
CLKS2,CLKS1,CLKSO
A §eEily

56



STC11F-10Fxx 2 51| 1 WL $6 e

2.2.2 TRER

¥ IDL/PCON.OE A1, HAHLAHEFNIDLE (FIH) B ESRERXT, NCPUTLH 1k
TAE, (ERANERWT . SIS I RS . ERaS. A/DE . BTSN IERIBIT. A
MED RN 2E TAERRTHASHE —IDLE "#ix{i: IDLE WDT(WDT_CONTR.3).
MIDLE_WDTHI# & B AL, &I &7E “SHER" 1148, BIE® T/E. 4
IDLE_WDTH #iE“0" 1, &M@ E87E “ B AT, BMSE IR TAE. 7E N
T, RAM. HERRIREF(SP). F/F 42 (PC). FEIFIRAET(PSW). BINAE(A) %5 27 77 35 70 (745
SR . VO DR FEE 2 N U S A0 3 — ZI 4IRS . SN B e WL BT A
WA AR RE IEH 84T (BRCPUTCH B A TAEAN) o MATRA —ANrp W= A2 i, e AT T80 0T LUK 5 B HLAs
MR, FHLBEMRELSS, CPURM ST N TN AGEAII N —&FE 4.

A FFR 7 AT DLOR H 28 AR AT o] — A e 7 1) 7 A2 4 51 A IDL/PCONL O B 44175 4k
MR 2 A 5 — MBS N vk SMEBRST S R AL, KB m, =&
T, XL s AL R A ARG SR T B IR R 24 B - 10us, A RereAEE AT,
FRKERSTSI B, SR E N, B HLANF P FEF 0000HAL H- 46 1E# T4 .

2.2.3 #EBEX/ FHRRNRIZRF (CIEFFILHIEF)
K¢PD/PCON.LE AL, B LK HEAPower Down (5 HL) B, et mpiEipe.
NERBS, I EEIR, BTN AE, CPUL EIEE. B, A/DEH. HiT 0%
I TAR, AMrR AR TAF o SR A AS I R B A0 ST VF AT 7 A b, DU {1 P AL 00 FL it T 4%
B:TAE, BWPRHEETAE. BEAREEE, Fral/O . SFRs (RpER L RE 27 A7 %) 4ERFE A
HURE QAT — ZI KRS A AL
 ATH$CPU M3 A SR ) 4h S I  INTO/P3.2, INTL/P3.3, INT/TO/P3.4, INT/T1/P3.5,
INT/RxD/P3.0
Fihb, AT AL MCU A s e R e, 52 (2R I HIMCUS A 7 2% (¥ 0000H AL FF
AIEH TAF.
P R GETC AN WrCRE B WL B R eI, TS T PR P R 6 S I R e LR, (U
BT STCH xx R A B R LN BB B 1 st UM 4 T A IR 485, R IBE A 5 28 PR B S MG it P ABE
)

o X——— - DX INTx

300Q _Y_' '
0.1uF ==c1 5MQ
%1/ 04 HI| T HL f—‘[ RL < vt

ZHE NI RE = =

PR TR RO LV E Se il BN /58 BRSO E R, Bl S i RE ACLIE L
FES R HUE N BB SR A, K45 8 A /O IR AIG, T H 36 F BELR 145 % i F 28 C L
Hio A CLIK BB /N 370, VI, AR T INT X2 7™ A — AN N e b I, AT E 2o 2
Fi HUAA G AR 2 e e
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/] ER 471 TR PR ) e LR PR S 51 */
I* */
1% === J7RSTC 1T F 51 F R AL e 15 v B g i 4t A AL 5 */
PEUn REEAERE v i B ST 2 5] T ZAR *
P AERE P B E PRI T STCI BERE AR */

I* */

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

shit Begin_LED = P1"2; //Begin-LED indicator indicates system start-up
unsigned char Is_Power_Down = 0; //Set this bit before go into Power-down mode

shit Is_Power_ Down_LED_INTO =P177; /IPower-Down wake-up LED indicator on INTO

shit Not_Power_Down_LED_INTO =P176; /INot Power-Down wake-up LED indicator on INTO
shit Is_Power Down LED INT1 =P175; //Power-Down wake-up LED indicator on INT1

shit Not_Power_Down_LED INT1 =P174; /INot Power-Down wake-up LED indicator on INT1
shit Power_Down_Wakeup_Pin_INTO =P372; /IPower-Down wake-up pin on INTO

shit Power_Down_Wakeup_Pin_INT1 =P3"3; //Power-Down wake-up pin on INT1

shit Normal_Work_Flashing_LED =P173; //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 (); /Nnterrupt 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
Ilexternal clock stop
_nop_();
_nop_();
_nop_();
_nop_();
}
}
void INT_System_init (void)
{
ITO =0; /* External interrupt 0, low electrical level triggered */
1 ITO =1, /* External interrupt 0, negative edge triggered */
EX0 =1, /* Enable external interrupt 0
IT1 =0; /* External interrupt 1, low electrical level triggered */
I IT1 =1 /* External interrupt 1, negative edge triggered */
EX1 =1, /* Enable external interrupt 1
EA =1 /* Set Global Enable bit
}
void INTO_Routine (void) interrupt O
{
if (Is_Power_Down)
{
/s_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 */
}
Is_Power_Down_LED_INTO = 1;
/* close external interrupt 0 Power-Down wake-up LED indicator */
}
else
{
Not_Power_Down_LED INTO=0; /* open external interrupt 0 normal work LED */
while (Power_Down_Wakeup_Pin_INTO ==0)
{
/* wait higher */
}
Not_Power_Down_LED INTO=1; /*close external interrupt 0 normal work LED */
}
}
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void INT1_Routine (void) interrupt 2

{

}

void delay (void)

{

if (Is_Power_Down)

{

else

/Ns_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)
{

}
Is_Power_Down_LED_INT1=1;
/* close external interrupt 1 Power-Down wake-up LED indicator */

/* wait higher */

Not_Power_Down_LED_INT1=0; /*open external interrupt 1 normal work LED */
while (Power_Down_Wakeup_Pin_INT1 ==0)
{

}

Not_Power_Down_LED INT1=1; /*close external interrupt 1 normal work LED */

[* wait higher */

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 ();

}

;3T A S v B M it AR S P L U0 1 )

B R o R o R S Rk e R e o R R R o Rk R R S R R R R S R R R R R R R R R ke

;Wake Up Idle and Wake Up Power Down

B R o R R S R e R e R R R Rk o Rk R R R R S R R R R R R R R R R R e

:/* --- STC MCU International Limited */
% - JH/RSTC AT 515y HL H A1 o Wi it st A A2 X */
/> U SR EAE R P b Y B SCE 5 AR T */
SEAERE B E R E M T STCR) Bk R AR PP */
;/* */
ORG 0000H
AIJMP  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  R1, 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 P1, A
ACALL delay
INC R3
MOV A, R3
SUBB A, #18H
JC main_loop
MOV  P1, #OFFH ;close all LED, MCU go into power-down mode
CLR ITO ;low electrical level trigger external interrupt 0
; SETB ITO ;negative edge trigger external interrupt 0
SETB  EXO ;enable external interrupt O
CLR IT1 ;low electrical level trigger external interrupt 1
; SETB IT1 ;negative edge trigger external interrupt 1
SETB EX1 ;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  P1, #0DFH ;1101,1111
NOP
NOP
NOP
WAIT1:
SIMP  $ ;dynamically stop
END
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224 HENFEBEARNG, HARREEEMEEZ F E =5 MREER) N A PR

STCIIxx RANEE F HAE AR E, BR 1 0] DLdE I A58 A Wit 47 e it ok, 3k ] BLYE
TCAIN S HR IR R 1R T e A5 RE P S e R i A B 8% o R ECPU, R R B IR TARIRES
(STC10xx R TCILTHARE) .

STC11xx Z& 5 B A WL B RF 5k Th 6 55 77 28 WK TCHANWK TCL R 47 & FR A% 1

WKTCL (ANA] {7 F-41k)
SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO Reset Value
WKTCL | AAH name 0000 0000B
WKTCH (ANAJ 7 3-41)
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO | Reset Value
WKTCH | ABH name [WKTEN 0000 0000B

PR S 4 L RO T 5 I R — AN 12467 SE I 2%, {WKTCH[3:0], WKTCL[7: 0]} ¥ st K 1207 71 % (4096
A, EOFFUE L.
WKTEN: PN 303 152 B L 5 s 8 PR A6 e 4 71 Ao o

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

WKTEN=0, 2% il 35 122 HLIG I 5 ) 285 5

I AWK TCH 2 A7 28 T BIWKTEN (Power Down Wakeup Timer Enable) Vi E ‘17 , f#ifE
P 84 MG T F R IR 2%, *4MCU— HLidk APower Down Mode, P4 ¥5H FL R i 4 F o INF 28 5t T4
TR BRI S (WKTCH3:0], WKTCL[7: 01} & 4788 BT i BT HEUE AN 25 5 5t g 2 R SR
%, MCUZE£532768/16384/8192/4096 AW Bl (FH FH P FE ISPRERFE 7 i B AT 13D J&, MCUIA K LI
RGN MITF IR IR A e RS C A 2R e R, B REMIEZ5CPU T4E, CPU FR1GRS
Bhg, FEFF M BV R 7 4k 44T R AT .
DA S S ) B8 T — IR (] 29 560us, 24 9RR ZE R
DA S RN P R B 48 B R T (] 249 956 0uS
PN FEL M I P 5 B 4 B K TH BT (] 29 9560us . x 4096 = 2. 3S
. {1 EWKTCH[3:0], WKTCL[7:0]} ZF {745 ESE T 10, WM RSB R E ) KRR
Pt i AR (KN ) 560uS x 10 = 5600uS
e (WKTCHL3: 0], WKTCL[7: 0]} A7 2 FIMESE T 4096 (B KAE = 4096 = 2'2), WM FR
GRS RGIRG A, PR BRI RN 560uS x 4096 = 2. 3S

{WKTCH[3:0], WKTCL[7:0]} = 1, 560uS x 1 = 560uS
{WKTCH[3:0], WKTCL[7:0]} = 10, 560uS x 10 = 5. 6mS
{WKTCH[3:0], WKTCL[7:0]} = 100, 560uS x 100 = 56mS
{WKTCH[3:0], WKTCL[7:0]} = 1000, 560uS x 1000 = 560mS
{WKTCH[3:0], WKTCL[7:0]} = 4096, 560uS x 4096 = 2.3S

AU TRE: AL S AR 1 S ThAE N 2uA.
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/A FH PN P et PR TR E IS A R e B i AR SRR AR (CREF)
/* *

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

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

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

/lwork led

/* define SFR */
sfr WKTCL = 0xAA;
sfr WKTCH = 0xAB;
shit P10 = PI170;
Il
void main()
{
1l WKTCL = 0xff;
1l WKTCH = 0x8f;
1 WKTCL = 0x01;
1 WKTCH = 0x80;
WKTCL = 0x64;
WKTCH = 0x80;
while (1)
{
P10 = 'P10;
PCON = 0x02;
_nop_();
_nop_();
}
}

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

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

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

//complement work led
/IMCU enter power-down(STOP) mode
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s /A FH PN P o R R U I 25 R e i e AR SR R P CIE SR
e *|

;/* --- STC10/11xx Series Wakeup MCU by WAKEUPTIMER Demo ------------ */
;/* If you want to use the program or the program referenced in the ------------- */
;/* article, please specify in which data and procedures from STC = -------------- */
i K

/INOTE:STC10xx series does not have this function

:/* define SFR */
WKTCL DATA 0AAH ;wake-timer low 8-bit counter
WKTCH DATA O0OABH ;wake-timer high 4-bit counter
ORG 0000H
LIMP  MAIN

;/* main program */

MAIN:
; MOV WKTCL, #0FFH
; MOV WKTCH, #8FH :enable wake-timer and set interval to MAX
;(4095*560us) (MAYBE NOT ACCURATE)
; MOV  WKTCL, #01H
; MOV  WKTCH,#80H :enable wake-timer and set interval to MIN
;(560us) (MAYBE NOT ACCURATE)
MOV  WKTCL, #64H
MOV  WKTCH,#80H :enable wake-timer and set interval to 100*560us
;(MAYBE NOT ACCURATE)
LOOP:
CPL P0.0 ;complement work led
MOV  PCON, #02H ;MCU enter power-down(STOP) mode
NOP
NOP
SIMP  LOOP

END
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2.3 B0

STC11/10xx R ¥ ¥ Fr LG SA E AL 50 AMESRSTHIHIE AL, PO HBHEAR A6 &2 A7 (523
NI E AL IS R R AL , AL, FEEAL/ EH AT (G ATk B N A4 i & A7 4E i)
200mS, WIYMAX810% F & A i, Fsumteft L& A FHEIn—"1200mSE AL iERy) , &I
AL

2.3.1 SNERRSTS B E (L

HMERST 5] A& A 5t & WA IRIRST 5 Ui N — 5 58 £ AR ALk v, AT SEBL B AL &
fir. PATIRSTERIW) MM EARSTEAE K, ZHEEANION, FTAESTC-ISPYmAE s
WHE . WHEPATIRSTARIESTC-ISPYFERS H# 1 EI/OIT, FEPATIRSTHL O ALK A o
FIRST 5 A7 B v I 4l 15 22 /D 24N Bk i 10us J&, B A LS ik N ADIRZS, 4 RSTE A& J$i
FEUR TS, R HLEE R ELDIRES I M P FE P X F10000H AR FF 46 1E # TAF .

Stepd/ WM. WETENA TR AT dgRm

T4 Beh ERTEhE A " MEPRCHRE Res (o ShEPaaiFatiidsh
RESET pin O FIEPA. 7, SF M BRRCHRHI ARESETR & {54 RESET >

R B hnEn S M B i AR - # YES (" HO

e A 1E s (12MHz L T A1k Low): f* High  Low

TS BehrL 0fFL L & ST#EX O FHo0AR L T#iERE

TR TP AR FER B LashE—HiE0E  YES & HO

2.3.2 NEMRENE (L
STC11/10xx 251 8t F WL R4 526 1Ml FhL R 36 P e
R | e T | BT | A8Tncuikin | GahieeE | s oemc >

HEEGHEE ClemETHESHEEIC 4.1V LITRC 3.7 BT
T~ STC11Fxx £ 415V A4l
AL THE L 1 B
I =mlnE =t = A= (a3 o (=
B zRE =S B ERE i (" YE3 {+ WO

Idle (S| IAZERSFIERET RS0 = &
LHEBBENFEIET HaRtaItio M 256

THEEESIET: + YE3 O WO EETHEIRTE G 5 -
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STC11Fxx ZAI5VE AL :

PRRARAE2AMPL RN, k384, IVBL R E AL, RGEEN A A5
PRARATRAE LML R I, AT PAE R4, 1VEL R A7, ta] LLgk 3. TVEL R E 47
{HSTC11F01/02/03/04/05, STC11F01E/02E/03E/04E/05E, IAP11FO06[¥]
SALTTHE LT 4. 1VER3. 5V AT ik

STC11Lxx R 1 3VHL Fr#L:

PR AR AE2AMPL R I, k482, AVLA R E AL, RGEE A A5
PRARATRAE LML R I, AT PAIE 2. 4VEL N A, ta] LLgk$E2. 1VEL R E 47
PR R AE20MEL T, 483, SVLA T E A, RGEHE A A A%

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

IR | BsE T | AT # | sEncuikli | GahiSeE | 1se nemc 41 Y

EEEREE ClenEipiiSmE) & 3.8v BT 3.3 BT
[~ STC10Fxx & 4I5VE Ml
AL THE L Rk

B HESE REE S i - =
FoRBEshAE=EHE=REE 1 " YES ¥ WO

Tdle (ZEFARZERAFIERET S0 2E (= o
TR BENBEhMERET HaRtrIif s il 256

THRNESET 6 s C W SERSEREE) [5 <]

STC10Fxx ZA5VE i Hl:
PRSI LE20MEL RIS, 3E#E3. VLA R E AL, RAHEAA
SRR LML R, T LLETRS. SVLL R & A7, i) LLikd%s. 3VLA T E 4z

STC10Fxx ZRAISVEFHL:
SEIRSTZEAE2AMEL T, 3E$E2. AVEL R E AL, RGHE A A 5
EEPRATZEAE 12MEL R, BT DAE 2. AVLL R A7, ta] BLik#E2. 1VBL R &AL
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2.3.3 REE

RPN RARFEBITEREYS T, BN SERRTER, TELIRAIRGREN G5
Z—) , EGR8051 8 A MLl TR 4E LR SZRebThae, 7 A ZUH SR Se B, SeEli ki
JERABL. IILSTCHTHE HA 138G 5 7 805 LR #1727 LR 48 i T IAP_CONTREF A I e A7 A7 4%, SLEL T 1k
Digg. H 7 R R4 L AP_CONTREFIA LI BE 75 7 # [ FL B ALSWBS/SWRST i 1 LA & 4t
BhL T .

IAP_CONTR: ISP/IAP %l 27 17-%%
SFR Name | SFRAddress | bit | B7 B6 B5 B4 B3 | B2 Bl BO
IAP_CONTR C7H name | IAPEN | SWBS [SWRST|CMD_FAIL| - | WT2 | WTL1 | WTO

IAPEN: ISP/IAPIIRE f4-47 o
0: 25 1FIAPEE/ 5 /# :Data Flash/EEPROM;
1: foVFiE/ 5 /#E kR Data Flash/ EEPROM.
SWBS: #iFik M N R X E0(0), 2 MISPREFFIX JEE(1). B 5SWRSTH L&
AT LASEIL
SWRST: 0: A#fE; 1. HAEBMFREEN, WFEINEE.
CMD_FAIL: WI5i% TISP/IAPHT 4, FEXTIAP_TRIGIESANAShm A& 2, WAL, 5 s .

s WHH P SRR PP IX (AP IX) B4 2 A U046 2 F 2 B FHAR 7 X (APIX) TRERHATRE T —
MOV TAP_CONTR, #00100000B ;SWBS = 0(GZ&$EAPIX), SWRST = 1(#KE L)

s MR GEISP I 22 Fr XA B A U1 2 - B AR PP X (APIX) I G AT RE
MOV TAP_CONTR, #00100000B ;SWBS = 0(i&#EAPIX), SWRST = 1(3kE A7) —
s W B FHRRFF X (APIX) 1A B A F U140 21 R 40 ISP IR 15 72 7 X FF UG AT R 7 -
MOV IAP CONTR, #01100000B ;SWBS = 1(&FEISPIX), SWRST = 1 (k1)

s MR GEISP I 12 7 XA AL I DI B RS TSP I 518 5 X P a6 AT RE 7

MOV IAP_CONTR, #01100000B ;SWBS = 1 (i£FISP[X), SWRST = 1(3KEAL) _
KGN RGEAL, AR RE T A as # = S A BIWIGE, 110 aWIihik

234 FEEN/IEBEN

4 H Y TRV CAR T FiU ST fir /48 Fi 5 5 R R A  | TRS LR I, TG F0 38 48 B 0 2 5T
7. MVCCHEFRE IEH RN, HEIE32768 AN Af 5, b oS iy /4 v R 2t vt o 8 N\ et Fh
F i PO S W =R AL R =R AL e i P
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2.3.5 MAX810% FH & i B8 B

STCL1/10xX R 41 B Fr HLN BB A T MAX810E B A7 FiL % . 7 MAX810% ] & A7 Hi M £ESTC—
ISPEmAEgs g FUVE, W LA b A A/ b A7 S5 5 FE = A 41 200mS SEIR , AL A REMG A %

2.3.6 A JRA(WDT)E L

TR/ BEBRT/ MENREFEGTEENRGT, AT “RAERFHL
T, ZFFH, MCU/CPUREFII K, S AL KNAI S T/E” , My 25 #E 1M, i
MCU/CPU ANTEHLE (I 18] Y 322 23R Ui 10 & 114, st WMCUICPUAL T R30Ik A, B 1 s &
SRIEMCU/ICPUR AL, A 2 40 58 ST 0 & R BT FH P 27 . STCLL/10xX R F1 L AL A 5 4

SlEk T WE T IRE,

il A HLAR GE Rl Sk et AR A3 AN 8/ it Dk Zhie, AT nin

TR I RE A7 2sWDT_CONTR:
WDT CONTR: % [Jf)(Watch-Dog-Timer)$z i 27 77 2%

SFR name

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

WDT_CONTR

0C1H

name |WDT_FLAG| - | EN_WDT |[CLR_WDT|IDLE_WDT| PS2 | PS1 | PSO

Sty 1

Symbol £ 5 FunctionZf fig

WDT_FLAG :
EN_WDT :
CLR_WDT:

IDLE_WDT :

PS2,PS1,PSO :

When WDT overflows, this bit is set. It can be cleared by software.
BTG AR EAL, M I, A E L, v A IO,

Enable WDT bit. When set, WDT is started

BIVRVEA, HEN “1 7 B, FBIES.

WDT clear bit. If set, WDT will recount. Hardware will automatically clear this bit.
BTG C0"0L, HBON“L"I, BT VR S8 SR B 3hiE 0 " .
When set, WDT is enabled in IDLE mode. When clear, WDT is disabled in IDLE
B V“IDLE "800, HEE N1, BIMERSE “TmEE" 11
HIEC0MZAINS, BT VMER B WL AT

Pre-scale value of Watchdog timer is shown as the bellowed table:
BIVREN ST HUE, W R R PR

PS2 | PS1

PSO

Pre-scale .
A WDT overflow Time @20MHz

2 39.3mS

4 78.6 mS

8 157.3 mS

16 314.6 mS

32 629.1 mS

64 1.25S

PP |IRP|IO|O|IO|O

O |O|Fr|O|Fr|O

128 258

RPIP|IO|IO(FRP|IFP|O|O

1

1 256 58S

The WDT period is determined by the following equation & 143 Hi B[R] 115
F 3 H IR = (12 x Pre-scale x 32768) / Oscillator frequency
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WP A 12MHz:
F 13 U TE] = (12 x Pre-scale x 32768) / 12000000 = Pre-scalex 393216 / 12000000
ps2 | ps1 | Pso P%ﬁe;%'ﬁe WDT overflow Time @12MHz
0 0 0 2 65.5 mS
0 0 1 4 131.0 mS
0 1 0 8 262.1mS
0 1 1 16 524.2 mS
1 0 0 32 1.0485 S
1 0 1 64 2.0971S
1 1 0 128 41943 S
1 1 1 256 8.3886 S
P 911.0592MHz:
F |13k H B R)= (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 71.1mS
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 1.1377S
1 0 1 64 2.2755 S
1 1 0 128 45511S
1 1 1 256 9.1022 S
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AR IERF, 7ESTCAYTEMR /] AE IR
/*

% wee FERSTC AT RSB 5 110 e B R B e/

1 U SREEAERE ] B S B G HNZAR T, mmemmmeemmeemmeeee s *I
I EERE P BOCEE A E W] 1 STCRYBER KRR ---mmemeev I
I* */

AN TR P LESTC-ISP Ver 4.86.PCBI) T &g A% L H EIid L, #o¢ TARRSTEPI N E IR
T B s I IA] = (12 * Pre_scale *32768)/Oscillator frequency

WDT_CONTR EQU  0C1H VA Ttk
WDT_TIME_LED EQU P15 JHPLO5 FEHIE 10 R (A AT
1 IA 3 B TR AT ER T2 7% KT o 0 T P ik K v e ) K FE o
WDT_FLAG_LED EQU P17
FPL. THEEMIE T M EALFe 7R KT, A s se R N T = AL
Last WDT_Time_LED_Status EQU 00H AR B, AR T T I TR KT 1 — YOIR A A
s WDT & {2 i 7] (7 FH i) Oscillator frequency = 18.432MHz) :
:Pre_scale_Word EQU  00111100B B0, JEBNE T, T ndi=32,  0.68S
Pre_scale_Word EQU  00111101B H0, JBENE 1, T sis=64,  1.36S
;Pre_scale_Word EQU  00111110B HO, FRENE I, T =128, 2.728
;Pre_scale_Word EQU  00111111B IHO, FENE M, P 4iE=256, 5. 44S
ORG  0000H
AIMP  MAIN
ORG  0100H
MAIN:
MOV A, WDT_CONTR iRl P e WK YK A
ANL A, #10000000B
INZ WDT_Reset ;WDT_CONTR. 7 = 1, FHITMEAL, BREIEITMEAREF
;WDT_CONTR.7 =0, FHLER, #5230, RAMEIG N M BHLE
SETB  Last WDT_Time_LED_Status ; B,
WA T IH S H B (4R 7R AT RS = 1
CLR  WDT_TIME_LED RN, RS A N (R R R AT
MOV  WDT_CONTR, #Pre_scale_Word DAZNE T
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WAIT1:
SIMP  WAIT1 EAPAT ARG BFHD) . SRE T 103 = AL
WDT_CONTR.7 =1, H 115 A1, #Ja3I, RAM SHIGAKEALE, HEAHTIE
WDT_Reset: VRIS, 83
CLR  WDT_FLAG_LED AT ITERL, S TG B S AR AT
JB Last WDT_Time_LED_Status, Power_Off WDT_TIME_LED

DN TR AR RLT, NOZER BT
AR IR L T R AT B B VOIRZS AT ¥ E WDT_TIME_LED 47,
s P UCEARRER, # EIRE R A

CLR  WDT_TIME_LED s IR AR IR p 52 1 A0 3 I TR 4R 7 kT

CPL Last WDT_Time_LED_Status DR T v S TRLFR 2R KT — DOIRAS R
WAIT2:

SIMP  WAIT2 EARPATARE G P, ERE T V0 3 H E AL
Power_Off WDT_TIME_LED:

SETB  WDT_TIME_LED s ERSEAR YOS | IS I () 4R AT

CPL Last WDT_Time_LED_Status DR T IS TR 2R KT R b — DCIRAS U
WAIT3:

SIMP  WAIT3 R PATATER) FEHL) . SRR T 2 AL

END
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2.3.7 REHEMMREENEN

PR AT

e

WHE T IR AL

AL T HLUEE AL FE 7 X 0000HAR T 4Rk
7 PR

A EHIRESETI |2 5248 M7 FEFF X 0000HAR T4 EL 13k
AR AT ITH PR
~ . Bl G IAP._ CONTREY . ~
f}?fl“m 74 o . /2% /\é B I\ = 1
JRBh B AL e S EfﬁM%Fﬁ?&meﬁ%E%%ﬁ
N AP
§=X DA
JHEIIXTIAP_CONTRE | & RGN RBISPIIEFE 7 X I i HAT 72
FAIBENGOH LB | 7, R EERNISP R Em &G, &
HAL AR PR X AT H PR
. . . 2f RGN RGISP I 152 7 X - 4A AT 2
RIEHEN | RGEdE =
R RBIRAL ;%;igﬁi%' o KRB A ISP A TR, 2

LB R AT R e
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FIF HRNEFESIEIRIIGE S 773 (SFRs)

STC11/10xx Z 41 . i WL I FE 7 A7 i o FNECHE A7 2 2 2% B A7 gk ). STC11/10xx R 51 H
F WL T FR P A7 25 10 2 A L Flash /a6 2%, ANREVI M A FE P A7t o, DA AR il
i §efs 5 —EAFIFEF 446 o {55 —PSEN, STC11F32XE %1 5 B ML P 3 1280515 i K
FfE%e, HALYHABE AR NN bk 25 8] : Y ERAM (25677 5) AT #i lERAM (102477
1) o STCIIFO1E R HH F WL HB R AR 1 256 7 17 I B A7fit 2%, 1Z RV LN ESY JERAM.
MSTCLOXX R F ¥ ML #8512 7 1 B A7 it o% , AR FLRLE 4R #04 s  Hohik 2 ) -
WHESRAM (256 771) FIN Y JERAM (256717) o« 34b, STCL1F32XE R FFISTCLOXX £ 51 H. A
WU TT LAV 7 A Ah R (164K BAM SR A7 % 2% . BLLASTCLIF32XE RIS A AL MBI, 454
HHAR P AT AR B AP 5%

3.1 EFFi#E=S

PR AR TR PR . B MERE (SR . STCLIF32XE RV H HLA AR T
8K~62K 7T [l Flashf 7 /74t 25 . STCL1/10xX 5 41| 5% Fh 7L 5 B 1 WL AL > Flash 77 i 2% it b bk 2
FRAITR.

3FFFH Type Program Memory

STC11F/LO8XE 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/LA48XE 0000H~0BFFFH (48K)
0000H STC11F/L52XE 0000H~0CFFFH (52K)
- STC11F/L56XE 0000H~ODFFFH (56K)
STCIIF/L16XEH i HLFE A7 it STCILF/L6OXE 0000H~OEFFFH (60K)
IAP11F/L62X 0000H~OF7FFH (62K)

R HLEALR, FEFHEEs (PC) I 25 40000H, MO000H BT T GAHAT AL T . 3 b ity
R 4% FE 7 BN EL il CORR A W) &) 0 TREF A7t s S s, fEREF A fgas T, A s
—ANEEMN L, SRR AR RIS S, B AL S B BBk B R R 1 A BN O
FEHATFER . AP WO o B AR 55 F2 7 BN 1 31k /2 0003H, 52 I 28 /1 K 2 0o W IR 25 72 5
[N F1 kA2 000BH, 40 HH W7 111 mp 7 AR 25 A2 7 FON T kb /£ 0013H, a2 B 2/ 11 50088 1 i) v 1B
FR AR N E ki J2001BHEE B8 22 (1) A BT R 452 13 BN 1 otk (R O 1 ) AL P20 7] o D 2
FT o FTAHAR AT N 1 Mk R 1D X (E] (8N ) A PR, — ML e AR AT 76 2 1 Hh BT e 55
TR, PR, — ML A o SR bk X 37 T — 2 A e e T 45 Fa 1) B IR A7 135 P T i 25 72
2 8] 40T

T2y Flashf7-fif 2% il fE 28 )R E IR FEHE 5 1005k LA L, 3 148 A i RS TE A O (8 1
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3.2 HIREFEER(SRAM)

STC11F32XE R 5 5§ A WL B4 1 12807 1T RAM, 1] T A7 HURE = B AT 1 v 1) 45 S A ik
FEEHE . B A7 S R B AE 4 AR A Mok 25 18] - PN 3RAM (256 7 75) AT N &89 g
RAM (1024775) o b4k, STCLIF32XE R F 5 F MLk v LA A1 7E F A R 164K B AN B4 47t
2,

3.2.1 HERAM

PERAMBE 256271, AT N3N K128 FTRAM(S5184t8051%KA) . &128FH
RAM (Inte | 7E80527 ¥ & 7 =128 EFIRAM) S FFIR I RE AT A7 [X o K 1287717 [ 540 47 fits 2 B T
HEFh ] (A Fhk . m 128 TRAMS Rk Th e 25 17 #s X S A A R f stk s B, #04eF
FH80H~FFH, $thhl- 25 [a] BARSRANE B, (EAFE_E RS0, A I8 AN = 1 50k 05 Ao BAX
Iy. H128FTTIRAM K BEAI B -0t HRpkThAe A se X Hn] B -4k

P ERAMII 25 Ryt B s, sl YE /& 00H~FFH..

FF 7FH
I FEIR I RE 2 A7 2%
#1128 (SFRs)
HERAM 30H FH
%(:) [EVASS:
{K128F 20H TR 3 1FH
P HRAM 18H - 17H
TAE4 2
00 10H OFH
y
P RAM ogH |__LAF4L 1 o
oon L T1E4L 0
12871 I FRAM

K128 F T RAMEFR @ FHRAMIX o I8 FHRAMIX X AT 20 8 TAE Z A7 a2l X, wlfrSHhkX, H P
RAMIX FOHEAR X o TAFE 2747 2341 X thhik MMOOH~1FH3L32B (F274%) 871, 43 N4d] (g — 4/ —
M), AT TIEF A4, 95 NR0 ~ R7, (HETARMKYES(, &
A TAE A, W LUREBEEE . RO~R7Z W A M e, AN HEAER
R . FEFIRES TPSWEE2s P I RSIAIRSOZ & W€ 24w H ) TAE S A8 4. W R HPSW
FAFREIANH . AT SR X Ak M 20H ~ 2FHIL 164N 75 89T . 20H~2FH B 76 B 7] [/ 7 38 RAM
BT — R AR A ] DO B AT A — o B A Y, 3R128407, BT H B ) ik v
00H~7FH. f7hhkyi [ Z00H~7FH, PIFRAMAK 128775 (bt tH 72 00H~7FH; WANRE, —
HHhE e —FER, SEbr b T EH BAE AR A AR A g AN, T T R R R
—AFARIE, AR AAE TR X . N EBRAMA () 30H~FFH BT /2 Fi F RAMAT HE #%
X.o —ANSALIHERRSEET (SP), FTHMMERX . BAHLEN )G, HEARIEEISPNOTH, M T
TAFAFAEERAOFIRT, Kk, P RIGEAHE 78 S 5 SPs BAIE, — M ik B 7E80H LA g f .
JCNH .
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PSW : BEFREFEHEFS (WHT4h)
SFR name | Address |  bit B7 B6 B5 B4 B3 B2 B1 BO
PSW DOH name CY AC FO RS1 RSO ov F1 P

CY : tp&fr. SHATINZIZER), YEESMEIBTALE AL, BT IRIEE E i s b A (S A,
CYAL; JRZ RO

AC : BEZEENAL. BHATIEIEERY, 4B3fMAHEAL, BT IR IZ BB AR, ACHT;
R0 B AR EACH) H 52 R 78 T-BCDESINE . Jikis H 1) % .

FO : M hrdEfo0.

RS1. RSO: T/EZF 7asdliie . WR%k

RS1 RSO HT A H ) TAE 2 A7 28 41 (RO~R7)
0 0 02[1(00H~07H)
0 1 1%1(08H~OFH)
1 0 27[1(10H~17H)
1 1 3% (18H~1FH)

OV : jithibrE L.
Bl : fREENL
F1: HFPbeEALL

P ZHEARES . PR ELI LRI B ANEEACCH 1IN B 7 (B P . a5 B An#ACCH 1A
BONZTEL, WPEL; 24 BIN#sACCH AN EUNEE (B HE0AN) B, PAZ MO

HEFFE £T(SP):

HERRARE & — 8L H &7 88 . B B HERR T AE N RAMBR R IO B . RAEEN G,
SPHIMAALALOTH, (A3 HEAR 5 b HHOSHIE LI 4f, FHRE08H~1FH S L/l & T TAE S A7 a4
1~3, FHERFEH T REX L X, A A4 SPAY A% Jy8OHER B K M N B . STC11/10xx %
HIE A WL HEAR R R EAE K, BRI NHERR S, SPI AR K.
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3.2.2 WERY RRAM (432 E2AER, B3 25N, FAMOVXifiD])
STCL11F32XE®M F AL AR T 256 F TN RAMAL, ER T 1024751 &
RAM, ikl £ 0000H~03FFH. 1 i) P 35 FERAMFR J5 ¥E AL 458051 B L5 1) ZM55 4™ FERAM
7 AR, (HEASEIPOT . P21, P3. 6. P3. THIALE. W 4aiBE=h, WY ERAME T
MOVX¥E4V5a, B MOVX — @DPTR”E#“"MOVX @Ri“#84 Uik, ACIEEH, nlff
Hxdatafs B/ RMEIR], W”unsigned char xdata i=0; 7.
LR HLA IR FERAMAE: 75 1T LAV 1] 52 4 B 75 47 % AUXR (it A8EH) H FEXTRAMAY 425 il o

STC11/10xx/AD/PWMARF B HL805 1 HL Ml H FERAMAS # K 25 1EALEH HH RFIR DD RE %7 A7 8%

Mnemonic| Add Name 7 6 5 4 3 2 1 0 Reset Value
AUXR | 8EH |Auxiliary Register |T0x12| Tix12 |UAR_MOx6| BRTR | - BRTx12 | EXTRAM| S1BRS | 0000,0000
EXTRAM: Internal/External RAM access PNEB/#PESRAMAZEX

0: IR RIMEXT RAMA] DAAEEL.

STC11/10xx/AD/PWMZ %) 5 - #1

FEOOHEISFFH L TT (1024°F5) , 8 FIMOVX @DPTRHE A7 1, #23 400H 1y s 1k 4% ]
SRV R ANBE A7 i 2 (Er400HH.IC) , MOVX @Ri H A& V5 W 00HEFFH AL T

1: External data memory access. AMaREE/FNE o5
A E37 ] B9 ERAM,  EEFMOVX  @DPTR/MOVX. @R ()45 [R] i@ 8052 5 F Hl.

OXFFFF FFFFH
S RAM
63KB
HM RAM
64KB
0x0400
Ox03FF
Auxiliary RAM 1KB
0x0000
0000H

EXTRAM=0 EXTRAM=1
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MNHRRBIMEZE QL) -

Ui 1) P98 & U EXTRAM

HTI R R D B A A7 A A B (TG 7 0

AUXR DATA S8EH; o AUXR  EQU 8EH EX
MOV AUXR,  #00000000B; EXTRAMfZIE N 07, Hsz Ee G AN 07 .
:MOVX A, @DPTR / MOVX @DPTR, AFE 4 R] v in] N3 FE IEXTRAM

;STCL1F32XE #7%1]: &%14 (00H — FFH, 2£256577)
;MOVX A, @Ri / MOVX A, @Ri $84 1T EH 5 il 9 & EXTRAM
;A5 FH 15 4 STCLIF32XE &R 41 A R U7 1] 3 4™ JE€ AYEXTRAM (OOH-FFH, 35256 71)
5 A YT RE IEXTRAM

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

; W #address >= 400H, MGV ) EE_ AR FORAMEL L /0% (7] (400H-—FFFFH)

A5 BV R NPT R BUEXTRAM |, PAR 9=
MOV AUXR,  #00000010B; EXTRAM#Z AL BN 17, Z51E 17 M EXTRAM, LAR R

HLEEH P RGHRNINBT R T1/0 8iF R EZEZADARAM X, B 5N R
EXTRAMIZ#5 ootk A phoe, Kbfrse B 17, 251015 ) by 554 R i EXTRAMER /T LA T

REE
F A A % B AUXRZF A7 2L B ] B 82 FAMOVX @DPTRHE 217 1] L P9 69 & fRIEX TRAM, 783t it
RAMZZ 4], 437 6] F A2 7. SR R G40 1 SRAM, 17 SEBRAd FH 123 18] /N T- 102477, AT B
BV ILSRAMAE 2, LE 48 £ STC62WV256, 15620256, UT6264%%,

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

sfr AUXR = 0x8e /N AN % B AUXR S FH 7 BHAUXR */
AUXR = 0x00; /%0000, 0000 EXTRAMAZ{EO, sz b A7 sA7 5t 0 */
unsigned char xdata sum, loop counter, test array[128];

/% AR R xdata BIAT BRG] N B9 R AUEXTRAM/
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/%

/%

i WY RAIEXTRAM - */
sum = 0;
loop counter = 128;
test arrayl0] = 5;
Bt N ERY R EXTRAM %/
sum = test array[0];
/% STCL1F32XEZ 71 :
Wik #address < 400H, WIFEEXTRAMGZA” 07 B, Vi #EE EAEANER, 24 FAE4b
HR A HEEXTRAM
U #address>=400H, MRV ) 2)HE_EAMNTY R FIRAMELT /045 17] (400H-FFFFH)
*/

AR 17 Al N EY e BUEXTRAM, wiprms
AUXR = 0x02; /% 0000, 0010, EXTRAMGZ 1N 17, 25 1E 17 W] EXTRAM, LAR: 5/
HLEH P R AMBY R 71/0 BB A kI ZARM X, A1 5 P38
EXTRAMZ 48 EA b5, KA E N 17, 5105 b N BB 9 FE EXTRAMR 7] A T
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STC11/10xx R A F HLN Y FERAMIE R~ F2 7

/% ——  JHIR STC11/10xx RFF AL MCU Y RERAME R FE T */
/% ——  AUHNAEFEAESTC-ISP Ver 3. 0A. PCBAY F#kgmfe T E i@ ————— */
/% ——  WIRBELERE R R E R ZEE R, SRR R E R T STCRI R MR ———— */
/% ——  WSREAE S FE 5| SRR, AR SCEE R T STCRI R MR */

#tinclude <regb2.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;

/% MRREZH Test array onel512], Test array two[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, Oxla, 0x1b, Oxlc, 0x1d, Oxle, 0x1f,
0x20, 0x21, 0x22, 0x23, 0x24, 0x25, 0x26, 0x27
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0x28,
0x30,
0x38,
0x40,
0x48,
0x50,
0x58,
0x60,
0x68,
0x70,
0x78,
0x80,
0x88,
0x90,
0x98,
Oxa0,
Oxa8,
0xb0,
0xb8,
0xc0,
0xc8,
0xdo0,
0xd8,
0xe0,
Oxe8,
0xf0,
0xf8,
0xff,
0xf7,
Oxef,
Oxe7,
0xdf,
0xd7,
Oxcft,
0xc7,

0x29,
0x31,
0x39,
0x41,
0x49,
0x51,
0x59,
0x61,
0x69,
0x71,
0x79,
0x81,
0x89,
0x91,
0x99,
Oxal,
0xa9,
Oxbl,
0xb9,
Oxcl,
0xc9,
0xdl,
0xd9,
Oxel,
0xe9,
0xf1,
0xf9,
0xfe,
0xf6,
Oxee,
Oxeb,
Oxde,
0xd6,
Oxce,
0xc6,

0x2a,
0x32,
0x3a,
0x42,
Ox4a,
0x52,
0x5a,
0x62,
0x6a,
0x72,
0x7a,
0x82,
0x8a,
0x92,
0x9a,
Oxa2,
Oxaa,
0xb2,
Oxba,
0Oxc2,
Oxca,
0xd2,
Oxda,
Oxe2,
Oxea,
0xf2,
Oxfa,
0xfd,
0xf5,
Oxed,
Oxeb,
0xdd,
0xdb,
Oxcd,
0xch,

0x2b,
0x33,
0x3b,
0x43,
0x4b,
0x53,
0x5b,
0x63,
0x6b,
0x73,
0x7b,
0x83,
0x8b,
0x93,
0x9b,
Oxa3,
Oxab,
0xb3,
0xbb,
Oxc3,
Oxch,
0xd3,
0xdb,
Oxe3,
Oxeb,
0xf3,
0xfb,
Oxfec,
0xf4,
Oxec,
Oxe4,
Oxdc,
0xd4,
Oxcc,
Oxc4,

0x2c,
0x34,
0x3c,
0x44,
Ox4c,
0x54,
Oxbc,
0x64,
0x6c,
0x74,
0x7c,
0x84,
0x8c,
0x94,
0x9c,
Oxa4,
Oxac,
0xb4,
Oxbc,
Oxc4,
Oxcc,
0xd4,
Oxdc,
Oxe4,
Oxec,
0xf4,
0xfe,
0xfb,
0xf3,
Oxeb,
Oxe3,
0xdb,
0xd3,
Oxcb,
0xc3,

0x2d,
0x35,
0x3d,
0x45,
0x4d,
0x55,
0x5d,
0x65,
0x6d,
0x75,
0x7d,
0x85,
0x8d,
0x95,
0x9d,
Oxab,
Oxad,
0xbb,
0xbd,
0xch,
Oxcd,
0xdb,
0xdd,
Oxeb,
Oxed,
0xf5,
0xfd,
Oxfa,
0xf2,
Oxea,
Oxe2,
Oxda,
0xd2,
Oxca,
0Oxc2,

0x2e,
0x36,
Ox3e,
0x46,
Ox4e,
0x56,
Oxbe,
0x66,
Ox6e,
0x76,
0x7e,
0x86,
0x8e,
0x96,
0x9e,
Oxab,
Oxae,
0xb6,
Oxbe,
0xc6,
Oxce,
0xd6,
Oxde,
Oxeb,
Oxee,
0xfo6,
Oxfe,
0xf9,
0xf1,
Oxe9,
Oxel,
0xd9,
0xdl1,
0xc9,
Oxcl,

0x2f,
0x37,
0x3f,
0x47,
0x4f,
0x57,
0xbf,
0x67,
0x6f,
0x77,
0x7f,
0x87,
0x8f,
0x97,
0x9f1,
Oxa’,
Oxaf,
0xb7,
0xbf,
0xc7,
Oxcft,
0xd7,
0xdf,
Oxe7,
Oxef,
0xf7,
0xff,
0xf8,
0xf0,
Oxe8,
0xe0,
0xd8,
0xdO,
0xc8,
0xc0,
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0xbf, Oxbe,
0xb7, 0xb6,
Oxaf, Oxae,
Oxa’?, 0xab,
0x9f, 0x9e,
0x97, 0x96,
0x8f, 0x8e,
0x87, 0x86,
0x7f, 0x7e,
0x77, 0x76,
0x6f, 0x6e,
0x67, 0x66,
0x5f, 0xb5e,
0x57, 0x56,
0x4f, 0x4e,
0x47, 0x46,
0x3f, 0x3e,
0x37, 0x36,
0x2f, 0x2e,
0x27, 0x26,
0x1f, Ox1le,
0x17, 0x16,
0x0f, 0x0e,
0x07, 0x06,

b

unsigned char xdata Test array two[512]

{

0x00, 0x01,
0x08, 0x09,
0x10, 0x11,
0x18, 0x19,
0x20, 0x21,

0xbd,
0xbb,
Oxad,
Oxab,
0x9d,
0x95,
0x8d,
0x85,
0x7d,
0x75,
0x6d,
0x65,
0x5d,
0x55,
0x4d,
0x45,
0x3d,
0x35,
0x2d,
0x25,
0x1d,
0x15,
0x0d,
0x05,

0x02,
0x0a,
0x12,
Oxla,
0x22,

Oxbc,
0xb4,
Oxac,
Oxa4,
0x9c,
0x94,
0x8c,
0x84,
0x7c,
0x74,
0x6c,
0x64,
0xbc,
0xb4,
Ox4c,
0x44,
0x3c,
0x34,
0x2c,
0x24,
Oxlc,
0x14,
0x0c,
0x04,

0x03,
0x0b,
0x13,
0x1b,
0x23,

0xbb,
0xb3,
Oxab,
Oxa3,
0x9b,
0x93,
0x8b,
0x83,
0x7b,
0x73,
0x6b,
0x63,
0x5b,
0x53,
0x4b,
0x43,
0x3b,
0x33,
0x2b,
0x23,
0x1b,
0x13,
0x0b,
0x03,

0x04,
0x0c,
0x14,
Oxlc,
0x24,

Oxba,
0xb2,
Oxaa,
Oxa2,
0x9a,
0x92,
0x8a,
0x82,
0x7a,
0x72,
0Ox6a,
0x62,
0xba,
0x52,
Ox4a,
0x42,
0x3a,
0x32,
0x2a,
0x22,
Oxla,
0x12,
0x0a,
0x02,

0x05,
0x0d,
0x15,
0Ox1d,
0x25,

0xb9,
0xbl,
0xa9,
Oxal,
0x99,
0x91,
0x89,
0x81,
0x79,
0x71,
0x69,
0x61,
0x59,
0xb1,
0x49,
0x41,
0x39,
0x31,
0x29,
0x21,
0x19,
0x11,
0x09,
0x01,

0x06,
0x0e,
0x16,
Oxle,
0x26,

0xb8,
0xb0,
Oxa8,
0xa0,
0x98,
0x90,
0x88,
0x80,
0x78,
0x70,
0x68,
0x60,
0x58,
0x50,
0x48,
0x40,
0x38,
0x30,
0x28,
0x20,
0x18,
0x10,
0x08,
0x00

0x07,
0x0f,
0x17,
0x1f,
0x27,
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0x28,
0x30,
0x38,
0x40,
0x48,
0x50,
0x58,
0x60,
0x68,
0x70,
0x78,
0x80,
0x88,
0x90,
0x98,
0xa0,
Oxa8,
0xb0,
0xb8,
0xc0,
0xc8,
0xdo,
0xd8,
0xe0,
Oxe8,
0xf0,
0xf8,
0xff,
0xf7,
Oxef,
Oxe7,
0Oxdf,
0xd7,
Oxcft,
0xc7,

0x29,
0x31,
0x39,
0x41,
0x49,
0x51,
0x59,
0x61,
0x69,
0x71,
0x79,
0x81,
0x89,
0x91,
0x99,
Oxal,
0xa9,
Oxbl,
0xb9,
Oxcl,
0xc9,
0xdl,
0xd9,
Oxel,
0xe9,
0xf1,
0xf9,
Oxfe,
0xf6,
Oxee,
Oxeb,
Oxde,
0xd6,
Oxce,
0xc6,

0x2a,
0x32,
Ox3a,
0x42,
Ox4a,
0x52,
Oxba,
0x62,
Ox6a,
0x72,
0x7a,
0x82,
0x8a,
0x92,
0x9a,
Oxa2,
Oxaa,
0xb2,
Oxba,
0Oxc2,
Oxca,
0xd2,
Oxda,
Oxe2,
Oxea,
0xf2,
Oxfa,
0xfd,
0xf5,
Oxed,
Oxeb,
0xdd,
0xdb,
Oxcd,
0xch,

0x2b,
0x33,
0x3b,
0x43,
0x4b,
0x53,
0xbb,
0x63,
0x6b,
0x73,
0x7b,
0x83,
0x8b,
0x93,
0x9b,
Oxad,
Oxab,
0xb3,
0xbb,
Oxc3,
Oxcb,
0xd3,
Oxdb,
Oxe3,
Oxeb,
0xf3,
0xfb,
Oxfec,
0xf4,
Oxec,
Oxe4,
Oxdc,
0xd4,
Oxcc,
Oxc4,

0x2c,
0x34,
Ox3c,
0x44,
Ox4c,
0x54,
Oxbc,
0x64,
0x6c,
0x74,
0x7c,
0x84,
0x8c,
0x94,
0x9c,
Oxa4,
Oxac,
0xb4,
Oxbc,
0xc4,
Oxcc,
0xd4,
Oxdc,
Oxe4,
Oxec,
0xf4,
0xfe,
0xfb,
0xf3,
Oxeb,
Oxe3,
Oxdb,
0xd3,
Oxcb,
0xc3,

0x2d,
0x35,
0x3d,
0x45,
0x4d,
0x55,
0xbd,
0x65,
0x6d,
0x75,
0x7d,
0x85,
0x8d,
0x95,
0x9d,
Oxab,
Oxad,
0xbb,
Oxbd,
0xch,
Oxcd,
0xdb,
Oxdd,
Oxeb,
Oxed,
0xf5,
0xfd,
Oxfa,
0xf2,
Oxea,
Oxe2,
Oxda,
0xd2,
Oxca,
0Oxc2,

0x2e,
0x36,
Ox3e,
0x46,
Ox4e,
0x56,
Oxbe,
0x66,
Ox6e,
0x76,
0x7e,
0x86,
0x8e,
0x96,
0x9e,
Oxab,
Oxae,
0xb6,
Oxbe,
0xc6,
Oxce,
0xd6,
Oxde,
Oxeb,
Oxee,
0xfo6,
Oxfe,
0xf9,
0xf1,
0xe9,
Oxel,
0xd9,
0xdl,
0xc9,
Oxcl,

0x2f,
0x37,
0x3f,
0x47,
0x4f,
0x57,
0xbf,
0x67,
0x6f,
0x77,
0x7f,
0x87,
0x8f,
0x97,
0x9f,
Oxa’,
Oxaf,
0xb7,
0xbf,
0xc7,
Oxcft,
0xd7,
0xdf,
Oxe7,
Oxef,
0xf7,
0xff,
0xf8,
0xf0,
OxeS8,
0xe0,
0xd8,
0xdoO,
0xc8,
0xc0,
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0xbf, Oxbe,
0xb7, 0xb6,
Oxaf, Oxae
Oxa’?, 0xab,
0x9f, 0x9e,
0x97, 0x96,
0x8f, 0x8e,
0x87, 0x86,
0x7f, 0x7e
0x77, 0x76,
0x6f, 0x6e,
0x67, 0x66,
0xbf, 0xbe,
0x57, 0x56,
0x4f, Ox4e
0x47, 0x46,
0x3f, 0x3e,
0x37, 0x36,
0x2f, 0x2e,
0x27, 0x26,
Ox1f, Oxle
0x17, 0x16,
0x0f, 0x0e,
0x07, 0x06,

I

ERROR LED = 1;

OK LED = 1;

for (array point=0; array point<512; array point++)

{

0xbd,
0xbb,
Oxad,
Oxab,
0x9d,
0x95,
0x8d,
0x85,
0x7d,
0x75,
0x6d,
0x65,
0x5d,
0x55,
0x4d,
0x45,
0x3d,
0x35,
0x2d,
0x25,
0Ox1d,
0x15,
0x0d,
0x05,

Oxbc,
0xb4,
Oxac,
Oxa4,
0x9c,
0x94,
0x8c,
0x84,
0x7c,
0x74,
0x6c,
0x64,
0xbc,
0xb4,
Ox4c,
0x44,
0x3c,
0x34,
0x2c,
0x24,
Oxlc,
0x14,
0x0c,
0x04,

0xbb,
0xb3,
Oxab,
Oxad,
0x9b,
0x93,
0x8b,
0x83,
0x7b,
0x73,
0x6b,
0x63,
0x5b,
0x53,
0x4b,
0x43,
0x3b,
0x33,
0x2b,
0x23,
0x1b,
0x13,
0x0b,
0x03,

Oxba,
0xb2,
Oxaa,
Oxa2,
0x9a,
0x92,
0x8a,
0x82,
0x7a,
0x72,
Ox6a,
0x62,
0xba,
0x52,
Ox4a,
0x42,
0x3a,
0x32,
0x2a,
0x22,
Ox1a,
0x12,
0x0a,
0x02,

0xh9,
0xbl,
0xa9,
Oxal,
0x99,
0x91,
0x89,
0x81,
0x79,
0x71,
0x69,
0x61,
0x59,
0x51,
0x49,
0x41,
0x39,
0x31,
0x29,
0x21,
0x19,
0x11,
0x09,
0x01,

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) ;

0xb8,
0xb0,
Oxa8,
0xa0,
0x98,
0x90,
0x88,
0x80,
0x78,
0x70,
0x68,
0x60,
0xb8,
0x50,
0x48,
0x40,
0x38,
0x30,
0x28,
0x20,
0x18,
0x10,
0x08,
0x00
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3.2.3 AISMNERH R AN64K Bytes (£75) #IE 1122

STC11/10xx Z A1 B Fr WL E A 37 2 64KBAM i B ds 174 2 A1 /O 11 (Y g

FE R R I e 25 47 28 —BUS_SPEED, % 2ifEasmikg T,

o Vi AN B R At
BHAE], WRELRDZE S A %, STCLLU/10xXZFI 5 F HLET IS 7 — A28 41 B 6 AKBEIHRE 24 28 ok

Mnemonic | Add Name B7 | B6 B5 B4 (B3| B2

B1 BO

Reset Value

BUS_SPEED |A1H |Bus-Speed Control| - | - |ALES1|ALESO| - | RWS2

RWS1 | RWS0

xx10,x011

ALESI1|ALESO

0 0 |POXls b7 7 Frf [E) A PRAF I (8] FUALEAS 5 [ B 1N I

0 1 |POHbAE 7 7B [B) AT CRAR A [A] BIALEAS 5 11 R By & 24

1 0 |PO I N7 B[] FH ORAF ) (8] BIALEAS 5 (1) N PRI 2 3B 8 (A 2 J5 BRIN )

1 1 |POHEbk N7 B[R] AN R E B 18] BIALEAS 5 (1) T BT & A B 8
RWS2 | RWS1 | RWS0

0 0 0 |MOVX /%5 ki 1A E el

0 0 1 [MOVX /B Rk 24N gh

0 1 0 |MOVX /%5 ki3~

0 1 1 |MOVX  BE/5 fkebdam el ( EALZ JEERINEE)

1 0 0 |MOVX /%5 Jikifdb AN

1 0 1 [MOVX /B ke gh

1 1 0 |MOVX /5 Wk TN

1 1 1 [MOVX /B R84 gh

MOVXHE A7 M P38 AR N EE, 25 EAEAMEI R WY 10247 1TEXTRAMEY , DA i5 B 354

ang, UL E R IR FAE M R AT AR RN A R

. T L | R
B s YyRE vt B ;;& o LR G| T

MOVX A,@Ri W RSN AT ERAM, (8l E N Bhngs | 1 4 61
MOVX A ,@DPTR (2% F{EAMBII A Y ERAM, (1647 Huhk) 1% N S| 1 3 815
MOVX @Ri,A BRI _EAEANIR T A YT ERAM (8A ki) 1 3 81
MOVX @DPTR A |E#$iki 28 FAEAMTI A 9 RERAM (16473t hE) 1 3 81
MOVX A @RI YL _EAEANERIR A ERAM, (8fzHbhE) I N Rmas | 1 7+ 7°? *Notel
MOVX A,@DPTR |3 b AEAMBEI A JERAM, (1647 Huhk) 3% N S| 1 7+ 9 *Notel
MOVX @Ri,A LUNLHE Y FAEANR I AN ERAM, € 8fzdiib) | 1 7T+ °? *Notel
MOVX @DPTR A |ZUN#IEWEE_LAE AN A AhT JERAM, (1647 k) 1 7+ 9 #Notel

Notel: Vjm W3 7 FrAbEIP FERAMPT 5B 8. 7+2 x ALE Bus Speed+RW Bus Speed

HHALE Bus SpeedH1BUS SPEED¥z i 29 47 28 1 [ ALES 1 /ALESO R 52

HHHRW Bus SpeedHBUS SPEED#% il 2 47 %8 HH HIRWS2/RWS 1 /RWSO 1 7E
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Timing diagram for MOV X @DPTR, A without stretch

O0NONONONONONONONONONONONG)

Clock
1 1 1
1 Weak pullup 1
T ' _ !
P2 H X High-byte address * FE X High-byte address X
: !Neak pullup :
T ) \
PO ! IXW-byte Addrex Data for writing X FF IXw-byte Addrex Data for writing X
1 1 f
1
! | 1
ALE
i | | | '
/WR H ! !
P3.6 . ! 1
20 ; L : L !
L MOVX write cycle P MOVX write cycle X
1 1 :

Timing diagram for MOV X A, @DPTR without stretch

O ONONONONONGNONONONONONONO)

A

Clock
1 ! )
1 .
P2 : X High-byte address E X High-byte address X
1 ! ;
PO i Xow-byte Addres>—( Data X Port Weak:lpulluMLOW-byle Addres}—< Data Xport weak-pullx
T ! —
ALE ' | | |
] I
/RD : | |
(P3.7) i |—|
1
'

1

1

1
MOV X read cycle L MOVX read cycle _
Bl £

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

ONONONONONONONONONONONONONO)

Clock

p2

PO

ALE

IWR
(P3.6)

)

High-byte address

Xow- byte AddresX

Data for writing

X
=

MOV X write cycle

bttt

Twr = (1+7) cycles

\/

A

I A

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.

Clock

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

p2

X

High-byte address

X

weak-pullup

PO

Low-byte Address

ALE

weak-pullup !

Data

Py
FF X

RD
(P3.7)

ALE setup time
(1+3) cycles

ALE hold time
(1+3) cycles

Trd = (1+7) cycles

|l
[

1
MOVX read cycle

v

A
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3.3 455K IIBEF 723(SFRs)

REER T RE 27 A7 4% (SFR) & FH SRS 9 & DR B b AT A7 3 . 5t M WL 000 4% o) 27 A7 4 AR
BATER, 2 MSERIIAEMIRAMIX . STC11/10xx 2 41 B A KL A IRk o B 2547 2% (SFR) 5 4 36
7 128 7 T RAMSR AL IL F AR [F) () Hb bk s B, 734 FH8OH~FFH, {E4F 2k Th Ak 5 /7 % (SFR) 06 00 A BL %
FHEAE A VI

STCLL/10xx Z 51| ¥ WL RF K Th BE 75 A7 4% 44 AR S HLhE B 5 G0 R R B

0/8 1/9 2/A 3/B 4/C 5/D 6/E 7IF
OF8H OFFH
OFOH B OF7H
0000,0000
OE8H OEFH
OEOH| AcCC OE7H
0000,0000
0D8H ODFH
ODOH| PSW OD7H
0000,0000
0C8H O0CFH

0COH P4 WDT_CONR| IAP_DATA |IAP_ADDRH| IAP_ADDRL |IAP_CMD | IAP_TRIG |IAP_CONTR|0C7H
1111,1111 | xx00,0000 | 1111,1111 | 0000,0000 0000,0000 | xxxx,XX00 | xxxx,xxxx | 0000,x000

0B8H 1P SADEN PASW 0BFH
x0x0,0000 X000,XXXX
0BOH P3 P3M1 P3MO0O PAM1 PAMO 0B7H
1111,1111 | 0000,0000 | 0000,0000 | 0000,0000 0000,0000
0A8H IE SADDR WKTCL WKTCH 0AFH
0000,0000 0000,0000 | 0000,0000
0AOQOH P2 BUS_SPEED| AUXR1 . 0A7H
Don't use
1111,1111 | xx10,x011 | Oxxx,0xx0
098H | SCON SBUF BRT 09FH
0000,0000 |  XXXX,XXXX 0000,0000
090H P1 P1M1 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 TH1 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
—_—
m{i%iﬂ: Kﬂ{jﬁiﬂi

TEE: WA AL RE PSR ER 4 AT DAREAT AL 3RAT, A REVE WIS BERR I AN AT ABEAT f7 358 AT
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7 I V2 I RHRHL RS Lsp |
PO Port 0 80H| Po7 | Po6 | Po5 | P04 | PO3 | PO2 | PO.L | PO.O | 1111 1111B
SP HERR TS 81H 0000 0111B
[DPL|  HdafRtr (%)  |82H 0000 0000B
DPTR
[DPH|  spssskt o) | 83H 0000 00008
PCON MR 27748 | 87H [smop | smopo | LvDF | POF | GFL | GFo | PD | IDL | 0011 0000B
TCON SEI BREE 247 2% [88H| TFL | TRL | TFo | TRo | 1EL | 1T1 | 1EO | 1TO | 0000 0000B
TMOD %Hﬁéﬁié’gﬁiﬁ%ﬁ: 89H | GATE| ¢ | M1 | Mo |GATE| ¢ | M1 | Mo |00000000B
TLO 5E I 2R 08 AL 27 /735 [8AH 0000 0000B
TL1 S I 7 L8075 774 | 8BH 0000 0000B
THO JE I 45075801 %7 7745 |8CH 0000 0000B
TH1 JE N 35 1 =8 AL a7 474 (8DH 0000 0000B
AUXR ST 7 8EH TOX12|Tlx12|UART_M0x6|BRTR| |BRTx12|EXTRAM|SlBRS 0000 x000B
WAKE_CLKO e %ﬂﬁeﬁi$ﬂﬁji¢$ﬁﬁtﬂ =n [ Ro_pin i€ Jripin tefro pin ] fprrecrofneiofroenkd]l 100 %0008
AT

P1 Port 1 90H| P17 | P16 | PL5 | PL4 | PL3 | P12 | PL1 | PLO | 1111 1111B
PIM1  |P1E#E=AC & a7 A7 45 1| 91H 0000 0000B
PIMO  |P1H#EAC & 47250| 92H 0000 0000B
POM1  |POFI#E AT & 2 A7 4% 1| 93H 0000 0000B
POMO  |POFI 5L & 27 47-250| 94H 0000 0000B
P2M1  |P2 U B A A7 45 1| 95H 0000 0000B
P2MO  |P2 L B a7 /7 450 96H 0000 0000B
CLK DIV | Wshonsidifias  |97H | - | - ] - | - |cLks2|cLkst| cLKso |xxxx x000B
SCON i 15 %5 /748 | 98H | SMO/FE | SM1 | SM2 |REN| TB8 | RB8 | TI | RI | 0000,0000
SBUF O EdEZE A |99H XXXX, XXXX
BRT ’jﬁ]‘ngﬁfiﬁﬁ 9CH 0000,0000
P2 Port 2 AOH| P27 | P26 | P25 | P24 | P23 | P22 | P21 | P20 | 11111111B
BUS_SPEED | Bus-Speed Control |A1H | - |ALEsi|ALESO| - |Rws2 |Rws1|RwWsO [ xx10 x011B
AUXR1 BN T A7 R A2H|UART P1| - | | - Jor2| - | | DPs | Oxxx 0xx0B
IE TR EEE |A8BH| EA |ELVD| | es | ET1 | Ex1 | ETO | Ex0 |00X0 0000B
SADDR | MLk 1) 25 77 %% | A9H 0000 0000B
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. e}

e sk i s Ak K FF 5 s 55t
P3 Port 3 BOH | P3.7 | P3.6 | P35 | P3.4 | P3.3 | P32 | P3.1 | P3.0 |1111 1111B
P3M1 | PRI B A A at] | BIH 0000 0000B
P3MO0 | P3 I B A A7 470 | B2H 0000 0000B
PAM1 | P4 AL B A A7 41 | B3H 0000 0000B
PAMO | P44 aC & %7 A7 450 | B4H 0000 0000B
1P i S 2 A% [B8H| - |PLvD| - | PS | PTL|PXL | PTO | PXO |x0x00000B
SADEN | MWLHLLERERE % 7745 | BOH 0000 0000B
P4SW Port - 4 switch BBH| - | NA_P46 |ALE P45|NA P44| - | - | - | - |x000xxxxB
P4 Port 4 COH | P47 | P4.6 | P45 | P44 | P43 | P42 | P41 | P40 |1111 11118
WDT_CONTR| & 13z 1778 C1H WDT_FLAG| - |EN_WDT| CLR_WDT |IDLE_WDT| PS2 | PS1 | Pso |0x00 0000B
IAP_DATA | ISP/IAP %i#li#7f7%% | C2H 1111 1111B
IAP_ADDRH | ISP/IAP =8 Hihik- 25 17-4% | C3H 0000 0000B
IAP_ADDRL | ISP/IAP fit8/7 kil 75 /7 #5 | C4H 0000 0000B
IAP_CMD| ISP/IAP fir 42747 4% | C5H [ [ - T -1 | [ Ms1 ] Mso |xxxx xx00B
IAP_TRIG| ISP/IAP fir & fili & % 4745 | C6H XXXX XXXXB
IAP_CONTR| ISP/IAP#%#ill %8s | C7H IAPEN] swBs[SWRST|cMD_FAIL] - JwTt2] w1 | wto ]0000 x000B
PSW ks TH e [DOH| cv | Ac | Fo | Rst | Rso | ov | F1 | P |00000000B
ACC LYk EOH 0000 0000B
B BE 1775 FOH 0000 0000B
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T AT B PR A A — T 805 1 B WL A — L A g
1. BFITHERPO)

FRIF T BB PCAEY) I R AT, AJE TSFRZ . PCFEK 1607, J&& 1 TH k& HTE 44
G ) 2 A7 2e . B ML EFERE AT JS, PC=0000H, 5% & A HLNFE () & B o FF G AT 72

1

s

2. BINE8(ACO)
EINEEACCAES05 1 H Fr LN B s I & A e, TS 1EA. & TS I AR 8% s
R (e PSS s

3. BE 7R

BEF A i E LML ia H R 41 5 BNES AR &8 . MUL ABFE A48 B N2 AR 27 47 28 Brh
HISHL TR 5 HUkH e, FrfF i 16AL e F R = 1 A AEAT, S F T AFAEBY . DIV ABFE4HIB
FLLA, BEBFRAEMAEAT, RBUFBAEBT . 2 AEASBIE /] LA 1R FH B (2 71528 .

4. BFEREFPSW)F 7R
SFR name | Address |  bit B7 B6 B5 B4 B3 B2 B1 BO
PSW DOH name CY AC FO RS1 RSO ov F1 P
CY : tr&fr. BATINEBEN, AHe A BIBTAI A BEA, BRHAT IS B m i A S AL,
CY N1 Rz A0
AC : HHIEEENAL . HHATINEE RS, MB3NLA L, ERPUTIRIEE HBIE AR, ACKHL;
RZ N0, VBB bR EACH) B 2R 7 TBCOM N s B A %
FO : M/ hr&EAL0.
RS1. RSO: T AEZFfEoedH Ik’ . RS1. RSO: T AEZFfERedH Mk fr. R

RS1 RSO S HTAEH () TAE 2 A7 25 41 (RO~R7)
0 0 041 (00H~07H)
0 1 1#H (08H~OFH)
1 0 24[(10H~17H)
1 1 34 (18H~1FH)

OV : ¥ HibrEN.
FO : HFPtrEfLL.
Bl : {REEML

P i ZHEARENS. A EAIE LRI EINBRACCH /N AR E . W5 B ngeAcCH 1A
BONEEL WPEL; 24 EN2EACCH AN BN B E (50 I, PAZ A0
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5. TR ET(SP)

HERRFRET R — AN L A A7 88 . T HR S AR TS AE N SRAMBR TR I B . RGBS,
SPHIHALALOTH, (7S HEAR S SE L HOSHA LI 46, % FE08H~1FH . Loyl JE T TIEw fredl
1~3, HAEREFE T FH B Be X, ) 440 SPAE 2 4% 9 8OHER B K M 9 B . STC11/10xx %
FIH R HLRHERR S ) B AR, BB BRI NSRS, SPIIAIE K.

6. BIEIEET(DPTR)

BE 454 (DPTR) /&2 — 1647 L A7 4%, HDPL (K847) MDPH (7 847) 41 /i, Hhk &
82H (DPL, {X715) FA83H (DPH, 155 4%) o DPTRAZ AL Hi805 1AL H ik — 1] LA B 423047 16 0 R A (1) 25 47
A% A0 AT 43 B DPLY DPHA% 775 HEAT #4F Mmm%m%ﬁmmmmm%ﬂﬁﬁmﬁﬁ¢Mﬁ%
By F8 £ DPRTOFIDPTRL. 3X 5 /N £ HE Fig &1L FH [R] — /N kb 28], ] i v B DPS/AUXR1. 0K i
BARBEAE FH 0 HE TR 5

12C5A60PWM/AD/S2 Z4118051 HLF ML XUEFRFEEN Kk Re &7 7 5%

Mnemonic| Add Name 7 6 5 4 3 2 1 | 0 | ResetValue
AUXR1 | A2H |Auxiliary Register 1 | UART_P1| - GF2| - - |DPS| 0xxx,0xx0
DPS DPTR registers select bit. DPTR ﬁ‘ﬁ%&ﬂﬁﬂ

0: DPTRO is selected DPTRO#Y % $¢

1: DPTR1 is selected DPTR1#¥ 1% £%

R B WA AN 16-bi tEHE 54T, DPTRO, DPTR1. 4DPSHE A7 0T, X #EDPTRO,
MDPSIE SRS NI, % £EDPTRI.

AUXRIFFIR TN BE 25 47 5%, O T-A2HE T, Ho A (A7 AN ] B A 2R 5 4 B U7 ). B B T-DPSAz
ALFbit0, MO AUXRL 25 A7 2% F INCHE 4, DPSALME 25 S %, BHOAR il 1 8% 148 fi0, BV AT SEELX
R FR BT (1 PROE D) 4

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

MOV AUXR1, #0 - JEIFDPS 350, DPTROE %%
MOV DPTR, #I1FFH : B DPTRO ) 1FFH

MOV A, #55H

MOVX @PTR, A K5 IFFH AL G & 550

MOV DPTR, #2FFH - BDPTROA2FFH

MOV A, HOAAH

MOVX @PTR, A K5 2FFHEL G B N0AAH
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INC
MOV
MOVX

INC
MOVX

INC
MOVX

INC
MOVX

AUXR1
DPTR,

#1FFH
@PTR

@PTR

@PTR

@PTR

. MISFDPS A1, DPTR1A %%
. BDPTR1A1FFH

s TEDPTRIKCHE 48 £145 17 (1 IFFHER TT I N 4%, RN AL 55H.

;. BEEIDPS A0, DPTROA 24

; BEDPTROZUHE 5 4145 7] FO2FFHER TG A N 25, BN EFAZE H0AAH.

. MIFDPS AL, DPTR1A 4%

; BEDPTRIKCHRTEEH 48 7] (1 IFFHEL T 2%, SN #5AZE Ay55H.

;. BEESDPS A0, DPTROA 24

; BEDPTROZUHE 5 4145 7] FO2FFHER TG A N 25, BN AFAZE AH0AAH.
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HF45 STC11/10xx R 58 B HNI0OO%E5H
4.1 VOOZMARN LTIERERA KA E T 48

rodfcE

STC11/10xx & 5 5 Fr LT A 1/O 1 35 GEr P4 11 1) W] f 3k (- E B e fh TAESRA 2 —,
TRHTR . AREAE N HEXUE /55 Edr (hRAESO5 U AR ) SR HES S /o by
SORFN GRBRD BT IR ThRe . BAN T e 2 AN ) 27 A7 2% F I AH B A7 45 1 A 5] B TAE SR
A, STCL1/10xx R4 5 F AL bl A 5 v 11 /55 b h (480511110 11) #X. 2VEL |
I HF, 0. 8VRA R AR, AN T/0 M BKBNRE JJ 35 nT A B 20mA, (HEEAN Sy i KA
B 100mA

/00 TAESRM % E
PAMT&E <P4.7, P4.6, P4.5, P4.4, P4.3, P4.2, P4.1, P4.00> (PA#hdl: COH)
PAM1([7 : 0] PAMO [7 : 0] /10 H#ER
YEXWIA] 1 (15458051 1/0 )
0 0 FE R T4 20mA |, $ii FELI N230pA
HTHli&E 2,  9PrA250uA~ 150UA
0 1 sEHEREI . SR bREIE,  TIA20mA, ENRER R
1 0 ONEN C B
1 1 JFJ%(Open Drain), 3 Ehr BHNTTF,  EAMN

Z45]: MOV P4M1, #10100000B
MOV  P4MO, #11000000B
P47 TR, PA.6 N s A B Y P45y i BT N P4.4/P4.3/P4.2/P4.1/P4.0 e XL A 111/ §5 b Fir

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

P3M1[7 : 0] P3MO [7 : 0] /10 E#ER
VXL (£ 468051 1/0 IR
0 0 FE LA 4 20mA | $ii FEL 230pA
HTHliEiRZE,  92hrA250uA~ 150uA
1 sRHER S (SR g, TIA20mA, ENPE A D
1 0 ONEIN C b
1 1 FFiE(Open Drain), P38 di FEBEITFF, 240N

Z4(5]: MOV P3M1, #10100000B
MOV  P3MO, #11000000B
:P3.7 971, P3.6 Ay 4t 5 4 H L P3.5 ki BHL 4 N\ ,P3.4/P3.3/P3.2/P3.1/P3.0 X ] 111 /§5 b Fr
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P2IO¥EE <P2.7, P2.6, P2.5, P2.4, P2.3, P2.2, P2.1, P2.0>(P20H#shk: AOH)

P2M1 [7 : 0] P2MO [7 : 0] 1/0 T
VXA 1 (14 458051 1/0 AR
0 0 FE L AT IA20mA | B HLI A230pA
&R %E,  SEPRAN250uA~ 150uA
0 1 SRR 9 Rhrdt,  PA20mA, EN PR L EED
1 0 O C D
1 1 JHJ%(Open Drain), A Ehi BLBHMTF, AN
245 MOV P2M1, #10100000B

MOV  P2MO0, #11000000B
:P2.7 47T, P2.6 9 s HE P25 9 = AR N P2.4/P2.3/P2.2/P2.1/P2.0 9 #EX A H1 /§5 i

P11 %E <P1.7, P1.6, P1.5, P1.4, P1.3, P1.2, P1.1, PL.OE>(P1OHshk: 90H)

PIM1[7 : 0] PIMO [7 : 0] [1/O II#i58 (PLx dnfA/DAE T, 75 2k JL 5 B T sl i B O

VXL ] 11 (1458051 1/0 11#3%)

0 0 FEHLR N IR 20mA | B HLTE N230pA
T &Rz,  SEFR250uA~ 150uA

1 el C s Edifrt,  ATIA20mA, ENPR I E LD
1 0 RN CEFD , InRZIO L HVE NAIDME A, Al ki
1 1 JFJR(Open Drain), WZI/O I S AF AAD ], T84
Z5): MOV P1M1, #10100000B

MOV  P1MO, #11000000B
P17 FF I, PL.6 A s 4 dar HY P 1.5y = BH 4 N\ ,P1.4/P1.3/P1.2/P1.1/P1.0 N #EXL 7] 11 /55 b Hr

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

POML1 [1 : 0] POMO [1 : 0] 1/0 FIfE,

VXL [ 11 (1458051 1/0 114830
0 0 FEHLIR N IR 20mA | FLHLTE N230pA

TG w2z, SEBRA250uA~ 150uA

1 e C s bdifr,  ATIA20mA, ZN PRI E LD
1 0 RN C D
1 1 JFJ(Open Drain), &8 ER EFEBTIT,  ZAMn
) MOV~ POM1, #10100000B

MOV  POMO, #11000000B

:PO.7 47Tk, P0.6 9 s HES 4yt PO.5 v =i BELA A\, P0.4/P0.3/P0.2/P0.1/P0.0 g #E XL 7] H /§5 i

EE:

HEANEANT/0 TR 55 147 B #BE 7 52 20mA R ¥ HL L G2 ZEMBR i fBH, 41K, 560Q%%) , 7E
sef FAE A A ) A BE A HS 20m AR hy R (B EDINFR A RED |, (EREAN S A 1 A B i AN
1455mA. B AMCU-VCCIR A ) B A ANEE I 55mA, MMCU-Gndifit HY B It AN R 55mA, BRI N /i H
L AR AS AE R I 55mA.
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PR T/0 FUMI SR I 25 A7 S LBk &7 Tk, BAOTE T P A ify

P4 register (7] iz 7-41F)
SFR name| Address bit B7 B6 B5 B4 B3 B2 B1 BO
P4 COH name P4.7 P4.6 P4.5 P4.4 P4.3 P4.2 P4.1 P4.0
P4M1 register (A~ 1] {37 F-1)
SFR name | Address | bit B7 B6 B5 B4 B3 B2 B1 BO
P4AM1 B3H name | P4M1.7 | PAM1.6 | PAM1.5 | PAM1.4 | PAM1.3 | PAM1.2 | PAM1.1 | PAM1.0
P4MO register (A~ 7] {7 FH4k)
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
P4MO B4H name | P4AMO0.7 | PAMO0.6 | PAMO.5 | PAMO0.4 | P4AMO.3 | P4MO0.2 | PAMO.1 | PAMO.0
P3 register (7] {3/ F-41)
SFR name| Address bit B7 B6 B5 B4 B3 B2 B1 BO
P3 BOH name P3.7 P3.6 P3.5 P3.4 P3.3 P3.2 P3.1 P3.0
P3M1 register (A7) {37 5-41)
SFR name | Address | bit B7 B6 B5 B4 B3 B2 B1 BO
P3M1 B1H name | P3M1.7 | P3M1.6 | P3M1.5 | P3M1.4 | P3M1.3 | P3M1.2 | P3M1.1 | P3M1.0
P3MO register (A7) {37 H4k)
SFR name | Address | bit B7 B6 B5 B4 B3 B2 B1 BO
P3MO B2H name | P3MO0.7 | P3MO0.6 | P3MO0.5 | P3M0.4 | P3MO0.3 | P3MO0.2 | P3MO0.1 | P3MO0.0
P2 register (7] i 3-311)
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 pP2.1 P2.0
P2M1 register (A7) {37 -4k)
SFR name | Address | bit B7 B6 B5 B4 B3 B2 B1 BO
P2M1 95H name | P2M1.7 | P2M1.6 | P2M1.5 | P2M1.4 | P2M1.3 | P2M1.2 | P2M1.1 | P2M1.0
P2MO register (A7) {37 -4k)
SFR name | Address | bit B7 B6 B5 B4 B3 B2 B1 BO
P2MO 96H name | P2M0.7 | P2MO0.6 | P2MO0.5 | P2MO0.4 | P2M0.3 | P2MO0.2 | P2MO0.1 | P2MO0.0
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P1 register (7] fi7 3-41k)
SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO
P1 90H name | P17 | P16 | P15 | P14 | P13 | P12 | P11 | P10

P1M1 register (A1) i F-4ik)

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

P1IM1 91H name | PIM1.7 | PIM1.6 | PAIM1.5 | PIM1.4 | PIM1.3 | PIM1.2 | PIM1.1 | P1IM1.0

P1MO register (A1) {37 3-4)

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

P1MO 92H name | P1IMO0.7 | P1MO0.6 | P1MO0.5 | PIMO0.4 | PAIMO0.3 | PIMO0.2 | PIMO.1 | P1MO0.0

PO register (7] {37 5-41)
SFR name | Address bit B7 | B6 | B5 | B4 | B3 | B2 B1 BO
PO 80H name | P0.7 | P0.6 | PO.5 | P0.4 | PO.3 | PO.2 P0.1 P0.0

POM1 register
SFR name | Address | bit B7 B6 B5 B4 B3 B2 B1 BO
POM1 93H name |POM1.7 | POM1.6 | POM1.5|POM1.4 |POM1.3|POM1.2 | POM1.1|POM1.0

POMO register (A7 {37 F-41)
SFR name | Address | bit B7 B6 B5 B4 B3 B2 Bl BO
POMO 94H name | POMO.7 | POMO0.6 | POMO0.5 | POMO0.4 | POM0.3 | POMO0.2 | POMO0.1 | POMO0.0
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4.2 STC11/10xx &R %8 5 ¥ P40 RY{EH

XFSTC11/10xx R A B ALRIPA I )5 1), Bl 8% LEKIP1/P2/P3 0, FF H¥ymlfr F-4t,
P4 hkCOH.

P4 L AEAECOh , PAT PR —fr bl Sk, Aok T -

(A P4.7 P4.6 P4.5 P4.4 P4.3 P4.2 P4.1 P4.0

Atk C7h C6h C5h C4h C3h C2h Clh COh

HHPASWZi 77 28 ¥ B (NA/P4. 4, ALE/P4.5, NA/P4.6) =ANiii {155 —Ihfe

Mnemonic | Add Name 7 6 5 4 3 2 1 0 Reset Value

PASW BBH [Port - 4 switch NA_P4.6 |ALE_P45|NA_P4.4 X000,XXXX

NNMA:ofaJWMW40NNMAWE%Lh,%EHm
1, i3 ¥ BPASW.4 = 1, Kt NAIPA.AJH% B F1/0 11 (P4.4)
ALE/P4.5: 0, 5 /7 J5PASW.5=0,ALE/P4.5H ZALE(= 5, WA 75 FAMOVXFE 217 ] Fr /M F B4 it
AHESHH
1, i EPASW.S = 1, B ALE/PA.5HI & i1/0 M (P4.5)
NA/P4.6: 0, A7 J5P4SW. 6 = 0, EX LVD/P4. 652 AMEBAR T AR, w] 4 1 218 7 Al 5 B
Hh W RS
1, @t EPASW. 6 = DISEX LVD/P4. 6 ¥ B RI/001 (P4. 6)

TEISPREE AL I W B RST/P4. THI 5 —Iht
RST/P4.TLEISPRE T AL I 1 5602 F AT A 2 P4, 711, ik B P4, 710, AZ0ifd FH ARt 4

Stepd/IFHH: IREFENETR AN dRNED

Tos Bah FER R A " MEPRCHESEE & ShPAaiE IR
<EESET pin (" FA{EF4. 7, SNFAPISPRCIRHIRARESETHI & {R0 RESET >

LR BT M B {u 3 ¢ YEE (" HO

et mr Ao 18s (12MH L] T O] 3% Low) i High { Low

T %BERL O/FL L & ST#EFERx © FT00ArL T HiERE

TR T PR AR PR RSB lashE—FHEER ¢ YES % HD
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4.3 STCU/10xxRFE /Y EITOEPIOXEEPIONER

FHAUXRL 2717 25 5 B (PCA/PWM/SPI/UART2) /2 7EP1 ik 2 /EP4 1
Mnemonic| Add Name

7 6 5 4 3 2 110
AUXR1 |A2H|Auxiliary Register 1 | UART_P1 GF2 | - DPS

Reset Value

0xxx,0xx0

UART P1: 0, H[1/UARTZEP3 [1[RxD/P3.0, TxD/P3. 1]

1, I /UARTEP1 H, K O MP3 P3P 1 [RxD/PL. 6, TxD/P1. 7]
FAT O EALEER, ]S DB E4E [RxD/P3. 0, TxD/P3. 1] #1[RxD/P1.6 M, TxD/P1. 7]
EER Y, SZEl2 e 0. @R E R AT DB E [RXD/PL. 6 [, TxD/PL. 711
[RxD/P3. 0, TxD/P3. 1] A/EANTSP FEMIEL HIBEAE 0, MR LU H P REE1/0 H A

GF2: B bR EAL

DPS: 0, i B B 45 EDPTRO
1, 55— /N EEE$EDPTRL

99




STC11F-10Fxx Z 51 B8 HLHE S
4.4 VOOZ AR TIEREREIER

4.4.1 ENEOMEEE

U 51 11 TR0 T R 4 L RO\ T R T /S 76 B B 1R R A . BRI 2 1126
WM LI IRE A SRS, FO VAN B LR . 2431 R R, & RO IR A SR 3,
AR 24 K B LA o RIS ot A A AR [ P 7

A ERL A, A LRSSy 58 LR, MO%% R B A G
SURF T T o b (0 R A IR 5 e A SO0 ) VAR o SR — A 31 B Hh A 1T ey o s
BFRFURE, 55 LROCHTT “HE8 Ei7 ERTRIRE, A TR A SRR N, SN E
WA ZFAT 4 TR HE FRLIAG A 70 5 D 0 ol FE PR ) TR L DA T

o R, TR WIS BB, YRR UNTIT. B RSN, XA
R A AR S 1 LR B I B s e

B3I BRSNS . DRSS OB BRASEY, 3XA b P SR B
1B AR OB AR LR 4. 4% AR SRS BN, 3 b 4T JF 224N b DA 3] RS 30 ok |-
R

YL 14 0 TR

Vce Vce Vce
24CPU
o Z2E s 453
i 1
N4 Mz I FJ’ Iﬂﬂ]
D@hﬁﬁz?&—' >" ¢ d VB HL U B KT 3k
20mA, %y HH R
oy w
LIRS {E U
YR i HY

STCLIL/10Lxx R A 5 AL A3VERAF, AR A2 51 BN L5V, K2 HIRLA 51 B
[FVee, XFEFBHSMOTIRMEI. Kb, @B EAE R AR b [ 3V A LS| AL nsv
L, A 1E, ZENBRVE PR, BRI RR RS, B AR R R

HEX ) 1 H7 A — AN 3 A A A BN BB — ST P FL i

XU R AMRRASHY, 2By U, A Al S B AN R i A IR
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4.4.2 nmiEiRaLACE

SERHES St G B A0 T B A M S 0T R DA S HE X ] R T R SRR R, (H B A8 9 LI
P S = S A 5 o S Ve R R RN R T
SRS 51 I B 0 N B FTR .

Vce
%Eﬁiﬁi%kﬂi&om, iy I
A B —] >0—— .
”i VEE R IALAR TR 32 20mA, i H RIS
N 4 °< FHeA i 55
SEAE 4

4.43 XAMmN () BEE
SN RSB 40 PR

AN CGRrBE) I, ANHRAEIR N 20mA HL IR 1 fiE 7
K 4 o] o@ o
SN (iR B2
N TV A — it 35 el A B N DL S — /ST P L 2t

4.4.4 FiRMaIHECE GEShn EREEPE, Al

2 LR85 N0, TR S TS BRI . SN — N I, XA E
T RTINS P, — @ I AMEEVee ., WRANERA FREIE, FRRMI/0OE A4
HIRAS, B e BN IR IR T/ 0 A RIAE AT /01 o X AR 7 200 R R -5 X R) E AR
Ao i 2R EC B R BT s

TR 15 A — A il 5 R & BN LS — AT il B i
Uity 1
AT {>c |

PRI U, TR 2 20mA, i HHEERT
0\ HE 4
AR °<j AR

TRt (Ao B f b, AT i)
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ST T/0 11 L T ST
Lk GHRNFIVSVIURESE RN W =Y 3

A LERET/O M FHARAZ B A EIRAS I, BEANKS, SERRBCA BUR, Bofk b — R EIwT .

PIOYITHIB05 L A LI AR R T, A $AT IR AR 48 & JE S B AMRTS, Bei B
SR 30 B AL =, A AT RGN, IERR BT E R A A B E R R R I B2 A R
VE4R 2 1B, FRiN 7.

AT LESEEREAT IR, bz L BHLAEOK 1

A7 L8 S AP I ENPN =4, A I b e BE, HLsBk Al i 2 KRR, T/0 BB b
$ 22 KA B, BT/ 00 W BB AR .

A LSRR B T, SR

R BUAT L RS LED & Y6 A A I BRI L REL, BRSO IK A _E R PR R, &/t
Tn4aToRR g LAk

RIA L T AT 5 B 2 1 R B, SEBR T AE R A 0 PR I FEL B, SR B TAERS A
Ae 2N T/0 O 3% oA, FF BAERIE i, SEAE — A, BATHRIE —NCMOS FE BE 112
AN BIAS B 12 B e A, IR R, e — AN OO TR BN O RRE,
B A R A AN AN TR AS, Ti8051 88 B LSS _Fhr M 7E FHOZS A 1, &7 24N
o ) B A 5 v e LA, T HE B S A — AN R R R T/0 0, A FTRRIE AR T/0 D HRIR. B
7 H 1 — MU0 LK PR IAL B B, B 7R 3R AR T b, AN HH B 3% B 7 s A T/0 11 [  JA9 K.
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4.5 —FpHa R = AR EE I e RS

Vcce Vcce
R1
10K (3.3K~10K) ﬁRB
WIHI/00 [} t
R2 |

15K (3.3K~15K)
AV Edy L FHRL(3.3K~10K), AN iz B PHR1(3.3K~10K),

IR EE ST e v ksl P =
BYR2AEAELSK L |, B RS 46 e o

4.6 BREYL S~ AR EVE T B

1K
#i81/0 [ Y —"—AM——> Ve 88 Edi/moui e R RO B
HH

PRI L PR & KT 1K, /A E/NTF470Q

1K
IO G ANN——— HEH /R R, TR RSN R b

7 RABEHBRGIVASVEHIONEE

A=

STC11F/10FXx R A5V FrHLIERE3. 3VERAFRT, NBF1E3. VA A 75V, AR
B £ i

SVELF HLT/0 0 45 B —AN330Q I BRI FELBH 3.3V ELEI/O T, FRIF WG 45V T/0 0 ¥
BRRITIRECE, WS bR r e, AHR 193, 3VERAET/0 O AR Hn 10K 7 FERE 3 3. 3VER4E1Y

Vee, XFERHCTRES. 3V, ROV, BAfH—PIER.

3.3V
10K
330Q
SVERfRT/00 - 3. 3VERfEI/00
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STC11L/10L R F3VEL fy ALEERES VIR, A7 1E3VER A ZA 15V, WRAMAI/0N
RN, AITEIZL/00 EEBBE—ARE CRE, REREHS. SESRERTRAPLTAE
HUERE L, T/00R WS ER B mEF, FrlRl/ 0 RERE BT G55 BERNKE
W, I/0CHARBILED. 7V, /NT0. SV BA WL L/ FRAS R K .

s rptasm/on DXp——X] shssi g s

STC11L/10L R 3V F HLIER VSRR, AR IE3VERF A A T5V, WMEMEMKI/0NR

i, WTH—NPNE=REES, BT sy

10K i
wimor DXE— 1
DX 5vasttion
2K

4.8 gfalitl/oO0 LB E AT K E T

FE8051 5 L b L AL AL I /01 Jy 55 b vy AT A e, TR 22 S B ST 85K b LR 3
SET/0 P IR T4 e, 75 DU i 1 D R G5t (0 B) At 2 AR B4R, BISTCLL/ 10xx R F1 F ML HT
WA 95 _E it SCA SRR L, T AR AR RO o b [

IATAESTCLL/ 10 R F B 7 HLL/0H Em—A TR pH (1K/2K/3K) , 1XFf LR A7 R, BARH
FHLAEBL/0M 255 Fdy/ma P, (HlT W Ehae /AR, Mo h i X, T
BRI A A, FTLAZL/00 _E AL AMTOR . i R EDE /0 KB S, A
L/OCT ¥ B o ysaffs , sRHEda s iy, T/00 3RS B i vl 3k 20mA, #H 5 7l LAKS 1% 13K E)
N e LR

KF470Q

I

M I/0H

1K/2K/3K
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4.9 VOO EHIZRFILEDIRLE N A% K E

AHEEEAAAAAAOAN

3]

HEEHEH

CLKOUTZ/Pl.Ok/ Vee
PLL P0.0/ADO
P12 PO.L/ADL
PL3 P0.2/AD2
P14 PO.3/AD3
PL5 PO.4/AD4
RXD/INT/PL.6 PO.5/AD5
TXDT/PL7 P0.6/AD6
RST/P4.7 PO.7/AD7
RXDIP3.0 NA/P4.6
TxD/P3.1 ALE/P4.5
INTO/P3.2 NA/P4.4
INT1/P3.3 P2.7/AD15
CLKOUTO/TO/P3.4 P2.6/AD14
CLKOUTL/TL/P35 P2.5/AD13
WR/P3.6 P2.4/AD12
RD/P3.7 P2.3/AD11
XTAL2 P2.2/AD10
XTAL1L P2.1/AD9
Gnd P2.0/AD8

1/0
1/0
1/0

/0
1/0
1/0
1/0
1/0

R1-RSPHAA
SNATORK b

R |R2] | R3] |R4| | R5| |R6] |R7] |R8
el f] gl dp

al b d
d.H.d.0.
COM1{ COM2| COM3| COM4

R1 R2 R3 R4
471 471 471 471

C

/0 1/0 1/0 1/0

I/0H B & H B4 F
FH B A 2 2 v i 1]

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

VCC

EDIRL 4K7
ED2R2 4K7

COM1| COM1| COM1| COM1

H.H.H. 5,

[

a c e g

M

I/0 B A F R sh 4 3

R5-RIZHIFFAE 1K N FH B RS 5 22 L it
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4.10 /OO EIZEIRFILCD N A% IR E

SEG1 |—SECL/
SEG2 |—SECGZ /
SEG3 SEG3 /1
SEG4 |—SEG2 /]
SEG5 |—SEC5 /]
SEG6 [—SEC6
SEG7 |—SECT /]
sEGs |—SEC8 /]
comi |—CoMi_
comz —LaM2_
comaf_COM3
coms|—COM4

HEHAB

d

LCD4X8 1/2 BIAS

Al S SEAH N AILCDIE

VCC

[T]1R1 [T]Rz [T]Rs R4
00KQ 100KQ [ J100KQ [J100KQ

N__COM1][
N CoM2
N coms
N CcoM4
R5 [JR6 [JR7 [IRS
’1]100KQ [1]100KQ [l]lOOKQ 100KQ
L

4 AH ML P Common i AAH B2 ) Segment i [k %2 K T-1/2Vech, MM KGR BN, BEZEDNT

1/2Veeh, B R E R BoR
1/0 1 G faT 4 1l Segment

1/O 11 B 4% 1| Segment, A2 5542 I AH 2 R 11 46 B 2 BRI, X6 7 £ Segment s /& Vee B OV

1/0 [ 4{Af # #1]Common :

1/0 124N 100K 1 43 [ L BH 4H se Common, 241/010 % A0, A B B Commonii A0V, 24
1/O I B2 HE 4 51 1 o LR, A8 S B Commoniit Ve, 241/0 14 & B4\ B, 8 M Commoni -

1/2Vce,

sEG1 —SECL
SEG2 |—SEC2 /]
sEGa SEG3
SEG4 —SEC4 A
SEG5 |—SEC5 /]
SEG6 |—EC6
sEG7 —SECT A
sEGs |—SEC8 ]
comt |—COML A
com2l—_COM2
com3|—_COM3
comal_COM4 A

HEHAB

7

LCD4X8 1/2 BIAS

N

SEG1
110 —/
o ___SEG2 /]
o ___SEG3
o ___SEG4_/
—
110 —/
o ___SEGT_/]
' —Comi
1o —COML ]
/o —__COM2_/
/o ___COM3 /]
/o ___COM4

vee
[T]Rl [T]Rz ﬁRS R4
100KQ |J100KQ [ J100KQ | J100KQ
N__CoM1]
N COM?2
N COM3
N CoM4

R5 R6 R7 R8
’1]1001«2 [1]100KQ ’1]100KQ 100KQ

>

1/0 control

1/0, BtBZ4%, # APower Downz
A IZ O E . W EICommoniifi o
HELERi
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55 BSR%
51 St/

TFhET7 AR M E AL TR S S AT s R . TAETT SOHUE T U A SRIEART
st AR PR 2, SRUEAT H I IUE 2 ANIR] . FESTCHE A AL ) -1k 77 X mT 4
N

o SZRPFAE

© HESUE

[T

o AfFAR L

o FHXF Sk

o AHET L

VA SIS

5.1.1 ;MBS

SEEDFHEWARSIRIEL, B RATRABEL T HiRA E S e FE i ER, KA
T

n: MOV A, #70H

IX 2638 T RE g ST BB TOHAL 126 1) B i gsArh

5.1.2 HiESut

EEZ TR, 55 RERURA MR S iz HigEEohht . B3 a7 U ek
FNEE R I RE A2 . N BRI SR A A A bk 2 1) o L TR R R I B 0 A B AT A M ik 43 |) A B
F B30k 7 3005 )

. ANL 70H, #48H

FORTOHH TG [ E S5 LRI E48HA “ 57, 45 RAFMAETOHS o . P 700 Bt
Hb, R O A7 £ 2R RAMAR i — AN BT

5.1.3 (&St

8] % TR HROERRIRT AN “@” FF5keFon. B, BRI AIEHEZ40H, WEEIEE
a4 40H T Bl & 0 ds 955H, AW NiE4:

MOV A, @R1

FEHYESSHAL L B BN as
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514 FF=HEF U

FAF B TSI E ) TAE A7 28R7~R0. R IN%sA. @A FA7AEB. Hubik 25 77 88 Flk iz C
AT E . A P AA A RT~ROM B AW K37 %8, ACC. B. DPTREHA A CRa & 7E4E
At Kk, AT A SRR A ShE T

ZAEBE TAEIX IR B R IR A T AR 2EPSWH RS 1. RSOSK R 5E o« 4844 /E B8 & 1
TEARYIHE 0T TAEX I 27 A7 35

1. INC RO :(RO)+1 — RO

5.1.5 HExSF 1t

I TR R SIS PC T () 24 B 515 4 58 — 7 1 44 tH IR, L4t L i Re 1S
A fRER bl R L HE B A RERS e, POHH [ A BT RR VL b, $84 58 — 524
MR B . T H b A T PO (L bk T 35, 7 DA R 1k 77 2ORR AR 5
Y. (R AR IR, TR R T E 9 +127 ~ 128, XA HE AT T4

. JC 80H :C=1 Bk%

FREHERIBICH0, WIFEREHHERPCH I N BANEES, BIREERS . EHEAIAICH1, WLAPC
F A R AR, I RS SO T 18 31 M 45 B i b R 15 A1 B RO«

5.1.6 ZTTHEFHE

TR FhE T A, RS IRAERIRE — M7 R LR (AR bk % 7 4% . A2 Bk F AR,
Bt HAR LA, Ha8 RAE A BAEShk . ARk 27 47 25 A5 Fp v B PO L b 27 47 2%
DPTR.

an: MOVC A, @A+DPTR

TR RINGEA s A A%, LA 5L % A7 3DPTR AP N AN, LA R A At
Kbk, B IZ AT BBOE N RANARA

5.1.7 AL Sk

37 -1k 2 6 % — 1 Py B 77 i S RAMGTIRE T 38 25 A7 S8 AT LR (I 1 -8k . 78 HEATAr
BRAERE, AT HEALAICHE AR B NS, 45 MR (E M B e s O b, 4R 5 MR 2 1
B (R X AT AT R A . b 5 2 B T H P S T R e 4 — B, B AR
FIANLAIX 4, A P A 0 7%

1. MOV C, 20H B SR STk JUEILE =28
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52 lRSREDEEL

———— 5 E805 1R AU SE AR, (BT I R RCR KTt
———HAINC DPTRE4 (K1 AT 3 B K IR T 24

LI

WL IRE /2, STCLU/10XX R A B HIFE A RG] 43 9

L HE AR R4 %
2. FREAEKIR S
3. WA ISR L

NI BT AT SE R T IR R8~ 12

A, PR AR A 45 127118051 | [ STC1L/10xx 541
5. /R EEFEHRFE L. e PATFr R I oh | | 48207 B 75 1 b
FOIRe 7 RIAR A RGR U T RN,
HARBIELRIES ¢
o o Lo LB | L AR | R

et e sy | WBTERSE | TR |5
ADD A, Rn |ZifFds NSN3 BN ds 1 12 2 6%
ADD A, direct | e L BT B N E) 2 ngs | 2 12 3 Af%
ADD A, @Ri |[A]FERAMA RIECHE T2 20 % 1 12 3 4%
ADD A, #data [3ZRIECHnE) Engs 2 12 2 61
ADDC A, Rn |FAFasirabhning] 2Rnsds 1 12 2 6%
ADDC A, direct |E Fethhik 5o 7o iy Py & b Ao e B ds| 2 12 3 A%
ADDC A, @RI |I#RAMP 255 AT 0 21 22 s 1 12 3 A%
ADDC A, #data [37.RIECH BEAT NS 20 2% 2 12 2 61%
SUBB A, Rn  |RINEET 5 LI 2T 1775 P 2 1 12 2 6%
SUBB A, direct |RIn#sw (50 H b oINS | 2 12 3 A%
SUBB A, @RI |Zn#8m AL HeRAMAR ) P 25 1 12 3 A%
SUBB A, #data |2 Ina o jfor R # 2 12 2 6%
INC A Zongsint 1 12 2 6%
INC RN AAEAINL 1 12 3 41
INC direct IEEZ3: 1N RETwiIh 2 12 4 3%
INC @RI &3 RAMEE T 1 1 12 4 3%
DEC A ESIEA 1 12 2 6%
DEC Rn AT A kL 1 12 3 Afi
DEC direct [ERZ3: bR ST 2 12 4 3%
DEC @RI ] 32 RAMBR. T U 1 1 12 4 3%
INC DPTR  [HihtZF /7 28DPTRNL 1 24 1 241
MUL AB A3 LLB 1 48 4 12%
DIV  AB AR LLB 1 48 5 9.6f%
DA A SR i 1 12 4 3fi%
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WARIRERIRS

e . FAT 120 P/ LB A | LB/ HLER | AR

Bhia HIRERY] B WIFEME | WFE |t

ANL A, Rn RINBEHAHME “ 57 1 12 2 6f%
ANL A, direct Zngs 5 Hash b rpoeH <57 2 12 3 Afi
ANL A, @RI Zhngs S5 AR TCH “ 57 1 12 3 Af%
ANL A, #data BN S5 A < 5”7 2 12 2 61%
ANL  direct, A Btk oS BnEs A <57 2 12 4 3%
ANL  direct, #data |E#EHbbbsoc S5 P EEH <57 3 24 4 6%
ORL A, Rn RN S A A A <57 1 12 2 61
ORL A, direct ZUINAs S E L A oA “ak” 2 12 3 A%
ORL A, @Ri ZUmas 5 I EERAM AR “5” 1 12 3 A
ORL A, #data FMEL ST ENEE “E” 2 12 2 61%
ORL  direct, A Bt e s RnesAE «5” 2 12 4 3%
ORL  direct, #data |E bl o0 55 ENEAH “ok” 3 24 4 61
XRL A, Rn RIS A AR < R 1 12 2 6%
XRL A, direct ZUNg S E N BT “ R 2 12 3 A%
XRL A, @RI ZUINA 5 R ERAMPEL T AT “ el ” 1 12 3 A%
XRL A, #data EIIE-EERvALIEg i R e 2 12 2 61%
XRL  direct, A E e RNEs AR < REl” 2 12 4 3%
XRL  direct, #data [E#EHuhEsR TS SLRPEA < Rak” 3 24 4 61
CLR A FNEG ¢ 0”7 1 12 1 121%
CPL A FIMERR K 1 12 2 6%
RL A EIIE 7y 1 12 1 125
RLC A EYIE TR R T Vi 2 1 12 1 125
RR A RINEIER L 1 12 1 124%
RRC A Fomgs AR A 1 12 1 121
SWAP A SN A R A 1 12 1 1243%
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BRI S

o AT | 12/ ALEE [ /LR R

et o it st S

MOV A Rn A AE A AIEN RN 1 12 1 121%
MOV A, direct E A e T R E RN B AR 2 12 2 6%
MOV A, @RI [ FERAM A [ A 15\ 22 002 1 12 2 6f%
MOV A #data S RIEE N B e 2 12 2 61
MOV  Rn,A FIME N FIEN A7 1 12 2 61
MOV  Rn, direct B L G P I B RN T AT A 2 24 4 61%
MOV  Rn, #data DAE PN Y 2 12 2 61t
MOV direct, A SUINA% N 1%\ FL L T 2 12 3 af%
MOV direct, Rn T ATA N A6 N LR R T 2 24 3 81
MOV  direct, direct  |EL Rl 50 I EERIZEN B — AN H U RE T 3 24 4 6%
MOV  direct, @RI |[A]4ZERAMAF FI A dE % N\ E bt ¥ 2 24 4 61
MOV  direct, #data |37 B %ii% A B4 5T 3 24 3 8fi%
MOV  @Ri,A FUINAE N 2% (0] HERAM T 1 12 3 af%
MOV  @Ri,direct  [E#:dhhik 8 uHd % O\ i) BERAME T 2 24 4 61
MOV  @Ri, #data  |3zRIHi% N\ A $ERAMEA ST 2 12 3 4%
MOV  DPTR.#datal6 |16/ 37 Bl ik A\ SR 454t 3 24 3 8%
MOVC A, @A+DPTR [DADPTR g5tk AR 1k -1l 5 e v (g A o8 N B s 1 24 4 61
MOVC A, @A+PC  [LAPCHYFE LA 4 -1k B e v B s N BN 4 1 24 4 61
MOVX A, @Ri 24 ELEAN Y A N ERAM, (Sfriibt) AN BEngs| 1 24 3 8f%
MOVX  @Ri, A FMFENIZBE ISR AT ERAM (8f7Hbab) | 1 24 4 61
MOVX A, @DPTR  [iZ%F LYEAMIHI A9 ERAM, (1667 hll) ik N S| 1 24 3 8f%
MOVX @DPTR,A 2 IN#EEH#E EAEAMII Ny JERAM CLef7 i) 1 24 3 8fi
PUSH  direct B2 b 50 0 R RS e N HEBR 2 24 4 61t
POP direcct R E IR 9 0% N EL e bt T 2 24 3 8fi%
XCH  ARn A AT BRI 2 A 1 12 3 A%
XCH  Adirect b o 5 RN ac i 2 12 4 3%
XCH A @Ri [ ERAM L B0 a% 22 # 1 12 4 3f%
XCHD A, @Ri IFHERAMIFR 1 5 RN 22 e 1 12 4 3
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AR AT EHRERTE A

o . FAT 120 Bk /HLEE (1 B/ L8 R | R

Bridt s W | MR | prEetE

CLR C RN 1 12 1 121%
CLR bit TH0 B Bzt bk A7 2 12 4 3
SETB C B AT 1 12 1 121%
SETB  bit ERNERE LRI R DA 2 12 4 3%
CPL C AR 1 12 1 121%
CPL bit B bR AT R 2 12 4 3%
ANL  C,bit [ AT E LA AR “ 57 2 24 3 8%
ANL C,/bit  [FEAL A AN L ) RBGAE “ 57| 2 24 3 81
ORL  C,bit  [FArf7 A E B A “B8” 2 24 3 8%
ORL  C,/bit  [HEA A7 A0 B b7 f S S A “B)” | 2 24 3 8%
MOV  C,bit  |EHzthbEAE N7 7 2 12 3 Af%
MOV  bit,C  [FEAihrik N H M hEAT 2 24 4 6%
JC rel HEALAT L % 2 24 3 8f%
INC rel LA RO 2 24 3 8%
JB bit, rel  [E 4z hEA A 1N FEF2 3 24 4 61%
JNB bit, rel (B hEA A0S 3 24 4 61t
JBC bit, rel  [EEHLHEAL A LNEERS, A0 3 24 5 4.8f%

et eSS =R

Bhic i Y | maioni | mart e | A

ACALL addr11 “duxt GED A TREF 2 24 6 4%
LCALL addr16 KM TR 3 24 6 Af
RET FREF IR [ 1 24 4 61t
RETI T [E] 1 24 4 6f%
AIMP  addrll “ax (FD 2 24 3 8%
LIMP  addr16 K 3 24 4 6f%
SIMP  rel A 4 1% 2 24 3 8%
JMP @A+DPTR AT DPTRE ] B2 54 7% 1 24 3 81
iz rel RN NFE 2 24 3 8f%
INZ rel FINAAEFHE 2 24 3 8%
CINE A, direct, rel |RIngs 5 EEHbERITHE, AHSENHER| 3 24 5 4.8f%
CINE A, #data, rel  [ZIngs5 rRIELLE:, AHZENHEE 3 24 4 6%
CINE  Rn, #data, rel [FFA7as rRIBLLE:, AR 3 24 4 6%
CINE @RI, #data, rel |[AIE:RAMSLICELRPELLE:, AMHEMFERE | 3 24 5 4.8f%
DINZ  Rn, rel AT, AEE RS 2 24 4 6%
DINZ  direct, rel E T L, AR 3 24 5 4.81%
NOP R 1 12 1 121
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AT IR AR T 38,45
G4 RYSCOIEI 84, Hk,

PAT R BR2465 1 14
PAT P 265 1 124
PATIE RO, 614511 1%
PATHERBEEI £19%
PAT I TR6 51 £39%
PATIE B P4, 81511 4%
PATHE RAFE 214
AT I PR35 H14%

FR A 82 B AR /M 4e i, STC11/104%1  1TIK8051 ¥ F ML LL il 1805 1 B A HLAE [A) A

B TAESUR R 1T 3Tt 78~ 1215,
EAHUTI B ST (k3% .

E4 AL IE111448 4, Hr.

BT T AT e R S HR12%
2B BT HAT SERRHE S H20%
SAMBT R AT HAT SE IR S FE39%
AANBFBI AT PAT SERLFE S 334
S5/ P HAT SR FE S 6%
6N EPEL AT AT e IR S Rk
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5.3 1480518 H#l35<S & X i¥f# (F3Z&English)
5.3.1 24580512 F I8 S E X ifE

ACALL addr 11

15

TgE:
AR

2541

SKE (FTH) :
MITREIER:
Z RS

1A

73551 H

ACALLYE A BTG 24418 A A7 T-addrll 80 Fom bk (0 78I FE . 7EPAT 1ZHE &0,

WK PCHIME G N2, RIfFEFSFPCHE MACALLI F—2%454, SRJG #1617 PCHI{Es s Al
IR BN, [FIRIERR IR AT R N1, ARG, FEMETPCAE A 507 ACALLIE

AL INT-50 M 27T Aok, 138]1—4N16 £ H ik, ZHhk By R
FMFBIFE RN D HE . BR %7 BIFE R G M bk 6 20 5 B FEACALLZ J5 (8 44k

F RN 2KBIIFRE A T . ACALLIR A {EHUT I AL & A br AT .

SPIIMIUAE ANOTH, F5'5 SUBRTNAL TF2 P A7 5 25 110345H M ik 4b, 4
RPATA T HihE0123HAL 48 4

ACALL SUBRTN

IR SPAEH09H, P #RAMHL1EO8HFI09H B8 76 [ N 25 43 51 N 25HF01H, PCEAS Ky
0345H.

2
2

[a10a9 a8 1] 0 0 1 0| [a7a6a5a4 | a3 a2 al a0 |
VERE: al0 a9 a8/2 1117 H brlhhikaddr11/fIA10~A8f7, a7 a6 a5 a4 a3 a2 al a0/taddrilffJA7~A0N .

ACALL

(PC)« (PC)+2
(SP)«—(SP) +1
((sP)) « (PCy0)
(SP)«(SP) +1
((SP))«—(PCis.)
(PCyg.o)«— TTHH I
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ADD A, <src-byte>

IhEE:
AR

2541

ADD A,Rn

i

ADD5 4] HI T 5¢ i At sre-byte fir 2 s U5 £ A KM RN as AR AT ELA . IF
K RET BInasAt . RARIZHER, HHTAA AN BRI FRE N, 5N
%y A EINA BN BB A AR E N, WIEE . AR TR S O AL
B, SRR E A R A

R RSN AT A R TSR AL BT, BER A A BELL A R e A AT, W EOV
N1, BWOVHHEE . EHATH BB MEH g, OVELL R
B AN, SR TR Ao — 1R 5.

ARG IR ROT 2 AR T TT 3 A Thk. BT hh. FAaE
Fhk AT R Sk

R B nge A ()54 H0C3H(000011B), ROMI1H HOAAH(10101010B). #4711 K&
L
ADD A RO

ZInEsAT 45 H N6DH(01101101B), Fli A AR EACHITE R, BEALFRECHIGE H
FrEOVIEE L.

EOKE(FM): 1
MITRM: 1

Z HEHIRA
11

ADD A, direct
EOKE (F1)
MITRIH:
— 4D :
11

ADD A, @Ri

[00 10 [ 1rrr

ADD
(A)—(A) + (Rn)

2
1

[ 0010

ADD
(A)«—(A) + (direct)

[ 010 1] [ directaddress |

ROKE (F): 1
SATEM: 1

Z ISR
RAE:

[00 10 o011

ADD
(A)—=(A) + ((R))
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ADD A, #data

EOKE (F1): 2
WITRE: 1

Zi#HEImAS: [ 0010 Jo 10 0] [ immediatedata |

#{E: ADD

(A)«—(A) + #data
ADDC A, <src-byte>

Iheg: ik RInE,

BiAR: P ATADDCIE A, Hisrc-byte AT {72 AU 0% [ A7 bs  — 0 21 22 n 4%
AL, FHGERETRZMBAR. RIBSHER, BEETNHEIMA R, WA AR
HEL, BUNEE; HESMAMM AR, WEMBEEARE L, HUEE. R
R SHCEEAE I, AL BN R M Ans A R A

WSSO A AL AE M BB 7L, BOR TR A AE T SR 6 A%, GOV
H1, {UEOVIEER. TE#HTA M5 AR E HIRHE, OVEAL, RRWIAIEHE
B AR — 5 EL, BRSO Ry — R4
AEIEA BB RV FH 7 FEs T BEESHE, FaEsnET

Bl TRVAL TS

26450 (R 2 nesAG K EEE S0C3H(11000011B), ROMIME JY0AAH(10101010B), #EfikrE
N1, PATII RS
ADDC A,R0
SINEAH 25 5 N6EH(01101110B), FBhIE A AR EACHITE . AL AR B CFIGES H AR
HOVHEL.

ADDC A, Rn

BEKE(FM: 1
WITRH: 1

ZHFIYRAD
RAE:

ADDC A,direct
EOKE (F1)
HATRHA:
4G -
BRAE:

| 0011 | lrrr |

ADDC

(A)—=(A) +(C) + (Rn)

2

1

[ 0011 Jo1o0 1] [ directaddress |
ADDC

(A)—(A) + (C) + (direct)
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ADDC A, @Ri

ESKEEFEN: 1
BATREIER: 1
TiEBIRS: [ 00 1 1 Jo 11|
#{E: ADDC
(A)—(A) + (C) + ((RD)
ADDC A, #data
BEKE (FH): 2
TSRS [ o011 [o 10 0] [ immediatdata |
¥{€: ADDC
(A)<—(A) + (C) + #data
AJMP addr 11
Ihge:  4axtpkfs
WA  AIMPIES H TR R BIAH RN B (bl 229047, b e AR P BT i i 2
A, HIPCH (BIUGEIZ J5) BIRSAL. BRI 7~50 fith 4 15527
IR, BOR LA H R RIAIMPEE S 15 — 418 S M1 A T H —
2KBHIFE A7 BTN o
45 {Bkhn 5 IMPADRAL TR PP A70# 23 (110123H, 154

ESKE (F1) :
WITEHA:
Z BEHIRAS -

1A

AJMP JMPADR
£7F0345H, $AT5E1%IE2 JAPCIEAE N0123H.
2

2

[a10a9 a8 0] 0 0 0 1 | [ a7 a6 a5 a4 | a3 a2 al a0
HRE: HEHhERAL0—A8=al0~a8, A7—A0=a7~a0

AIJMP
(PC)— (PC)+ 2
(PCy0)«— page address
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ANL <dest-byte>, <src-byte>

IhEE:
1R :

2541

ANL A, Rn

PR RTIER5IER

ANLHE 4K Hi<dest-byte>Al<src-byte> [ it & I 4> 7 5 A B At AT 2 512
B, IFRHE FE RAF TR <dest-byte> T4 € (1 H (IR . 12482 BT AN 2R
PR &AL

PR E RO AR Fe VFe Rl SRR, 4 H RIIRAEEOy Bnds i, JRiRfEHn
VG, BT, ARSI A Gk, 2 H BB RO B L
I, PR EOT DU BN a5 BT R AL

R MiZdR M T s i DR, BN AR ook BT H o 8
ELAUEIR NGB

W B BRI P 25 N0C3H(11000011B), 27 £ #20% P9 45 J955H(010101011B), FE
/=R

ANL ARO
PAT 45 52 B nA8 1 M 4578 41H(01000001H) .
2 H e SR AT BT A EER, ANLIE A AT FSRAEEfIRAM Bt ol

TEF A7 e P ISR AIE % o B flc s 1R RO MRS AR s % o BRIl 1T T B
#, AR Bnas TR R A IR iR

ANL PI, #01110011B
B DIRIRL7 . AL3AAI 215 2

BEKEFM: 1
WITREE: 1

— 4D :
#B1E:

ANL A, direct
EOKE (P
MITRIH:
4D :
1A

ANL A, @Ri

[01 01 [1rrr

ANL
(A)=(A) A (Rn)

2
1

[ 0101

ANL
(A)—(A) /\ (direct)

[0 10 1] [ directaddress |

EOKE(FM): 1
WITEE: 1

— EHIRAS -
#BA1E:

[01 01 o111

ANL
(A)—=(A) A ((RD)
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ANL A, #data
BOKE (FM): 2
TSRS [ 0101 Jo 100 [ immediatedata |

#B1E: ANL
(A)—(A) /\ #data

ANL direct, A
BEKE(FM: 2

WITREIE:
“iEFI%ES: [ 0101 Jo o 10| [ directaddress |
BIE: ANL

(direct)«—(direct) /\ (A)
ANL direct, #data
BESKE (F): 3
WITEHA: 2
Zi#FIZRAS: [ 0101 [00 1 1] [ directaddress | [ immediate data |

#1E: ANL
(direct)«—(direct) /\ #data

ANL C, <src-bit>
IngE: SRR TEH 5EH
1RB Wisre-bit R AR AT /RS N0, IERHAbREN; BN, CRFFEAARER
YHPRE AL . EILmIEFET T, BAEEETTR “/” £75RRrE T H 75 20
B FHUATHUS, SRIEANEIEARAEEL, (BRI E RO A2 . 238 S EPATIN AR
SRS HAD AN bR E AL

PRIRVE R R AR B B Fhk 3.
240 RIS FHY HAVCYP1.0=1. ACC.7=1F0OV=01], ¥ifrFrECHEL

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
WITAEA: 2
Zi#HFI%ES: [ 1000 [00 1 0] [ bitaddress |

#1E: ANL
(C) «— (C) A (bit)
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ANL C, /bit

ESKE(FTH): 2

ZHHIYRAG :
#BR1E:

[ 1011 Joooo]| [ bitaddress |
ANL o
(C)«—(C) A (bit)

CJNE <dest-byte>, <src-byte>, rel

IhEE:
VAR :

25451

5 MRV E SO SR I 5 75

CINEE e LB AMNRAE B KN, R =B AENRE TR .  Hbshk 4+
CINEIEA B G 1/ T B 55 W i FIPCHI U FIE CEATCINEM T —4 484 1
) AN, AR B AR E R E N — AT SR, HAE /N TR RO B TR
SEH, AN EEL, BN AREIEE . (HEEEA S RS2 R0,

<dest-byte>fli<src-byte>ZH &k, FovrafhFAA. FNasART LLSAEM AT E
FE T B BT BV B AT LU, AR AR TR -k I RAM SR T B BT LA a7 A7 S 4 m)
DAL B AT E AL
W RINBAF{E34H, R7TELE 1HHE N56H. W1 NIR4 741

CINE  R7#60H, NOT-EQ

; e ; R7 = 60H.
NOT EQ: JC REQ_LOW : IF R7 < 60H.
; el : R7 > 60H.
MIELFAR NGRS EH L, PR RIhR SNOT_EQAL. 2 R 2%, i8I MIsldt i bR
&, WBAfERTIE K T-60HIT 2 /N T-60H.

G LA 2 34H, A FHE4

WAIT: CINE A,PLWAIT

WG B bR GRS T T, ROV B gS (E th 34K, BIAIPL I (K AcdE A
S, CInSPLR O RO 2 A RE, AR FA AN EIEER, B RIPLm O 5
A R34H R 1k, )

CJNE A, direct, rel

EOKE (F1)
PITRHA:
— IR -

151

3
2

[ 1011 Joz1o0 1] [ directaddress | [ rel.address |

(PC) « (PC) + 3
IF (A) <> (direct)

THEN

(PC) < (PC) + relative offset
IF (A) < (direct)

THEN

C)«1
ELSE
C) <0
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CJNE A, #data, rel
ESKE (F1): 3
PITEHEA: 2
TiEFISES: [ 1011 [o 10 1] [ 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(FW): 3
WATEAHEA: 2
THERIRES: [ 1011 [ 1rrr | [ immediata data | [ rel.address |
#{E: (PC) < (PC)+3

IF (Rn) <> (data)
THEN

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

C)«1
ELSE

(C)«0

CINE @Ri,#data,rel
BESKE (FH): 3
WATEAER: 2
TiHFISES: [ 1011 [o11i | [immediatedata | [ rel.address |
#{E: (PC)«(PC)+3

IF ((Ri)) <> (data)
THEN

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

C)«1
ELSE

(C) <0
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CLR A

Ihee: JERR RN
WRA: IR HTH RINSARFTA MG S, b EAL.
450 B B INEEAM A %45 ~5CH(01011100B), HATE4
CLR A
PATIE, ZIN#BI4E74F 900H(00000000B).
BEKE(F™H): 1
WITEER: 1
TSRS [ 1110 [o 10 0]

#1E: CLR
(A0

CLR bit

Ihge: TEERENL

YRR RbitrRRIANE R, WAMEM 2 Z M. CLRW A T Abr ECEE A W H
B HERINL

240 Bk 01 EdE H5DH(01011101B), ABA 484
CLR P12
PATIE, Pl L4 1% B H59H(01011001B).

CLR C
BOKE(FN): 1
Zi#HFIES: 11 0 0] 0011

#{E: CLR
()0

CLR bit
BEKE (FNH): 2
HATREH: 1

Zi#HI%RAS: [ 1 100 Jo o010 [ bitaddress |
#1E: CLR
(bit) — 0
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CPL A
InEE: RINEEARR
WRA: F BUNBRARIS AL EREUS, RIECRONIAIAIAS N0, JESRONORINIAE N1, %R ARG
Wi AR AL
2450 & BINEARK P % A5CH(01011100B), ARA 84
CPL A
PATE, BRIFRM N ROASH (10100011B) -
ESKE(FEDN: 1
TSRS [ 1111 o 10 0]
B®fE. CcPL
(A)—=(A)
CPL bit
Ihee: KgbitAr &R AR IR
BEER: FbitE E T RE IR, RIERACNLIAE N0, RO AL, HHIRE
74352 3 §g . CLRAT T3 bR B Calldr fr f nl B8 - hk (7.
R ARz A SRS O s RRRAS I 4 bit B AR B0 2 o 14
1788 R, AR ST 5N B AR
40 BEPLiE % 5BH(01011011B), 4454
CLR P1.1
CLR P12
PATEIG, Pl 4% # 95BH(01011011B).
CPL C
BEKE (F™H: 1
WITHEER: 1
TiEESmAD: [ 10 1 10011
HfE: cPL
()< (©)
CPL bit
BSKE (FH): 2
TSRS [ 1011 Joo 10| [ bitaddress |
#®E: CcPL
(bit) — (bit)

123



STC11F-10Fxx R %1 8 A HLIE 7

DA A

IIRE:

LR

2541

TEINEIB S e, 0 FINASABEAT -+ 3] i 4

DAL RN AP AT B LR RN ikis 55 A 8 Bt it 17 % (ADDEK
ADDCH5 4 1 LA FH SR SE BB S FE4EBCDRS IIINIE) A B A AL I B

R B InaRRALL (B23~170) KF9 (xxxx1010~xxxx 1111) , Bl hnikiz s
&, HBIHEAIAREACHL, BADATRLKACEINE Fnds b, DAFEMRARL A s L )
BCD¥U7. #In6jm, fkafim b REer, Himahidl g, 6N &—E R nifEis, Bl
W SE bR ER B L HERAE N AR EHFASPIEE, trE SRR
FeIAH -

USRS bR BN, BUE AR AT 9 (1010xxxx~1111xxxX), B4 DATE 4K
fEehngEan, A A s IETRIBCDE Y, BEAERIrEL. & mahia it
W, MBS ARG RNL, BN, R br . SRR SRR T R
ABCDHHE 2 A& A5 K T-99, [AMIDATE A3 CPUTT LUR Ry 3k AT -3kl nikiz
Ho R, OVIREASZRM,

DAFEA I LA L EAETE— AN BN e k. S2br b, ARIE BUmEsARPLE RS
FPSWH AR A2, DAFMOOH. 06H. 60H. 66HINZI R AN#sA b, Ml SEE-H
L2

VR MR RA T INESE, TR EZHDAE AL R InsAT 753k
B o NBCDE,  BeAh, WRIERTIAT R R IZ ., DARRA RS T i
HI R

W B s )N A N56H (01010110B) , ot idkHIH56/)BCDIY, 237443
I ¥ N67H (01100111B) , Fon Tt $h67IBCDRY . HEMidrE L, MRS

ADDC AR3

DA A
GBI ARAERTRNS LI, AR HOBEH, HERLAR A& FHBIL (b

B, DABUT THERIEEE, 5 2 SAN N A48 N24H (00100100B) , FonT
24 IBCDIY, Hai256. 67 it hibr EZ MR G WA T . DARA S 0E L
EEML, XRRTEAT ke, KA THEH . 564 67LAALHIAIN124,

EBCDHS A A &= N -0IHEL99H, T LASEIL InL1e# . R Znas v i {E
N30H (Rt $030) , 54 51
ADD  A#99H

DA A

FHEHEAICE ML, BINEARIEIE A N29H, K N30+99=129. ML AMLALEE /]
DIEERRIEH 4G R, BI30—1=29.
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BOKE(FEWH): 1
WITE: 1

ZHHIYRAS :
#BeAE:

DEC byte

[[11 01

DA
-contents of Accumulator are BCD
IF [[(As0) > 9] VI(AC) =1]]
THEN(A;) < (Az,) + 6
AND
IF [[(A.)>9]VI[(C)=1]]
THEN (A7) < (A7) +6

[010 0]

Ihee:
R

2541

DEC A

HEBYTEFT AR HR A KL

BYTEFMUR A BN L. W RFORKIEN00H, AR ELR, 22 MOFFH.
BAPREA 2RI . 2482 SRR AMERE R T T3 Rnds Tk, A fFde T
hby BT AN AR G A T

TER: HDECH Mo i 1 APIRASHY, BYTEFTACR A ERE 2 M 4
B AS IR, T AN AT E S A AR

BTN NTFH (01111111B) , KN EERAMBITEHAITFH A IG5 5N
O0HFI40H, 484

DEC @RO
DEC RO
DEC @RO

HATIG, 2SO0 A RTEH, WESRAMIKTEHFI7TEHEL TG N 2545 7 A% HOFFH
FI3FH.

BOKE(FN): 1
WITRE: 1

— IR -
1A

DEC Rn

KR (F15)
HATRI:
IR
R1E:

[0001]o100]

DEC
(A)—=(A) -1

1
1

[ 0001

DEC
(Rn)«—(Rn) - 1

[ 1rrr
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DEC direct

BEKE(FH): 2
MITEH: 1

ZitHI%RAS: [ 0001 o 10 1] [ direct address |
#¥&{E: DEC
(direct)«—(direct) -1
DEC @Ri
ESKE (F™H: 1
HITEER: 1
ISR [ 0001 [o11i
#1E: DEC
(Ri))—((Ri)) - 1
DIV AB
InfE: Rk
AR DIVHE 4 RINEFAF I8AL LT 5 B AR LA T A7 2B BT /P 5 568, IRM%
FET RInAY, RBE THFABF. At EChE s EoviiE%.
Bilh: AR FFIRBIIVILAE A00H (BIFRECAH0) , HAPITDIVIES G, BN
AT AARBHINERAHE N, B irEOVIEH EAL. HIEEMEL T,
R ECH S EZ .
2450 B Zn#ErME 251 (OFBHE{11111011B), 77 #sBHIE V18 (12HBL
00010010B) . M$54
DIV AB
PATE, ZINESHE A8 13 (ODHEL00001101B), Z77#$BIIMEAS 17 (11HEK,
0001000B), 1ELF#4251=13X18+17. #EALAIEE AR EH G E .
BESKE(F™M: 1
WITEER: 4
ZiEEI%mAS: [ 10 0 0 [ 0100 |
#{E: DIV

)~ AIE)
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DJNZ <byte>, <rel-addr>

IfjgE:
1R

2451

DJNZ Rn,rel
BSKE (F1):
MATEEA:

T, A AEON kL

DINZFE A e AN ER TR A 2L, WRERA N, MFEH T
SRR AT AR e e A LB AT . ISR S LA ERAE RO ON00H, R LIE AR A
OFFH. iZIEAAmbr AL, BhEs B ARtk 350, Wk PClEm2 (Rifgm F—
ZARLIE ), SRENG S 28 R BRI 755 A X B2 2 i BIPC L 22 B Ay,
byte T A2 (13 AE ] K 25 47 8% - hh B B #2251k

VER: SIZAR AW RAS O BB RDIRAS, A byte AR 3R 1 £ s & My
%y Y B T A R R I, T AN A2 BRI S

% P ERAMII40H, 50HFI60HE JC /sl /775 01H, 70HAI15H, NIfE 4
DINZ 40H, LABEL_1
DJNZ 50H, LABEL_2
DJNZ 60H, LABEL_3
PATZ 5, TG B B hF 5 LABEL2AN AT,  HAR R 34N RAM B TG 1) 9 2548 %,
00H. 6FHAN15H. Z At AZEL/NMBRIL AT, BN LS FH 45 80, AN 2 Bk
Ak

i FIDINZ 84 7] LA H 7B 7 A Se I G 8 KB E A, BEANH — 46 H6 4l
PUEERE R Sz B rp 25 K FE (IR [B] ZE 3R (2~B12AHL 88 D .« F/4 541

MOV R2,#8
TOOOLE:  CPL P17
DJINZ R2, TOOGLE

W AEAFPLT I PR8I, TITEPL.7 = A4 ik, BN ik i RR 234N ML 2%
W1, Hrh24DINZIR 4 B PATIR E], - 14N FCPLAE A BT I 18] .

N

“HEFISRRD: [ 1101 [ 1rrr | [ reladdress |

#BA1E:

DINZ
(PC) « (PC) + 2
(Rn) « (Rn) -1
IF (Rn)>0o0r(Rn)<0
THEN
(PC) « (PC)+ rel
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DJNZ direct, rel

BSKEFET: 3
HITAER: 2
Z SRS
#21E: DINZ
(PC) — (PC) + 2
(direct) « (direct) - 1
IF (direct) >0 or (direct) <0
THEN
(PC) « (PC) + rel
INC <byte>
IhRE: fni
1R INCHg 4K <byte> TR M EHR N1, dn S ER B NFFH, N1 J5 2% 500H,
TR D MbREN . CRESF R, A A T BT, AT
b1l
VR I HZ AR R A Bt L BB _E IR, AR A byte TR 2 1 K f2 M
1 4 H AR R A 2 R R, AN S BRI 1
0. R0 N 2 NTEH(0111110B), I #BRAMTE B G FITF B 56 5 i) A7 & OF FH
HI40H, 454 451
INC @RO
INC RO
INC @RO
PAT TG, FATRROMI N BAL NTFH, T N EERAMAITEHFRI7TRH B IT T N 25 43 73l A
J&00HA141H,
INC A

BEKE(FEM: 1
WITRE: 1

Z IR :
181

INC Rn
1K (59 -
TR
IR

181

[0000]Jo0100]

INC
(A) = (A)+1

1
1

[000 0] 2rrr

INC
(Rn) < (Rn)+1
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INC direct
BSKE (FT) :
HITRAER: 1
“iEFI%ES: [ 0000 [0 10 1] [ direct address |
#BIE: INC
(direct)«—(direct) + 1
INC @Ri
ESKE(ET: 1
HITARR: 1
“HFIMES: [ 0000 [O01 1
#1E: INC
((Ri))«((Ri)) +1
INC DPTR
INRE: HEfaerinl
iR ZIE A SLBUSDPTRINLIIAE . THEVE RN, 2160 M E4, (KA 7T
DPLAFFHI N1 JE25 N00H, [l #EA7 2 @A 2 DPH. 1B ARSI bR S A7 .
GRS M — 145 160 FFAF AR I IR 4 .
241 R A7 43 DPHAIDPLIY A 45 73 il N 12HFIOFEH,  I$E 47 1)
INC DPTR
INC DPTR
INC DPTR
PAT5E )G, DPHHIDPLAS A 13HF101H
BSKE (FNH) :
HITREIHA:
ZitHISRES: [ 10 1 000 11|
#®{E: INC
(DPTR) « (DPTR)+1
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JB bit, rel
Iheg: AR LBk
YRR Wbt R AL B S, Bk B rel TS SE BB HE AL AT T, QRS AT T
—5HEA . B H ARt b iR R A R Oy T SEHEINPCIME, AR N — 538
AE bl A5 el TR AR5 AN mEE (RN T InE
PC L%, HMPCERI N HARHNE . %484 R M B AL B, (R 2 ot 4
B, 1B EAN SRR S
0. B30 L1 NS 9110010108,  EN#%AI1E 56H (01010110B) . N4
JB  P1.2, LABEL1
JB  ACC.2, LABEL2
¥ 8RR 5 Bl 5 LABEL 24 04T
ESKE (F™H): 3
ZHEBI%AS: [ 0010 Joo0o0O0]| [ bitades | [ rel address
#¥{E: 1B
(PC) «— (PC)+ 3
IF (bity=1
THEN
(PC) < (PC) +rel

JBC bit, rel

ThEE:
gl

2541

\BEKE (FH):
WATEER:
TR

RAE:

T BRI B I HE =

USRIt F AL B L, TKs 3 Z B A% Blrel Frde 2 M bEAb 30T . iR
bitf SR ML EHE N0, MLk AT R — 25484 . BhEER B hrtthikdi 8 an 5 k5
JeIINPCHIME, EHIGA N —&48 M = ihbl, SRSl ITCRINE 755 I
SHmEE GBI T IBIPC EE, HIPCEEN A HArhl, M HiZ#iEAR
SEIAAR AL

VR WHRAZAR A9 RS S 51 R FRR S
14 H B R A7 s R, T AN A BRI S
BV 2 I 3 4 25 956H(01010110B),  MI#E5 451
JBC ACC.3, LABEL1
JBC ACC.2, LABEL2
1 FERE T Bhn 5 LABEL2AL 4047, H R & 4 N52H (01010010B)

3
2

[ o001

JBC
(PC) — (PC)+ 3
IF (bit)=1
THEN
(bit) < 0
(PC) « (PC) + rel

TS 2 byte FirA QR 1 K4l 2 M b

[0000| | bitaddess | | rel address
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JC rel

Thae: Frdtfibrdnl, Mgk

WRA:  WRBEAARENL, WRE B Brel T AR AL AL L 04T B, RELHAT T T A
B4 BRI Hbrdukd B an 0y Qi H . SelnPCIOME, I HAR ) B HICH &1
T AR E bhE, SRR Erel IMURIA RS R W2 R (F82H0E2 7 79)
IMEIPC L2, B IPCERI Y H st ZEIEA SRR ENL.

2450 ARV bR E LR N0, IR 4 5

JC LABEL1
CPL C
JC LABEL2

PATE G, HEAAREARNL, JF B 2 bR 5 LABEL2AL 40T
BEKE(FMH): 2
“HEEI%AS: [ 0100 [000 0] [ reladdress
#B1E: IC
(PC) « (PC)+ 2
IF (C)=1
THEN
(PC) « (PC) + rel

JMP @A+DPTR
IhRE: [A)4%BkEE .
WRR: U BN ERAT 8AL T 5 B AN 67 i B R AT AR N, FLAVE N — 46K Bk
THIFRA R, ARSI EESPC. PUATI6AL I IERS, (KT DPLIK#EA £
R EFDPH. B INSARIEIEIEE DPTR KN A EA 2 KA . AT AR
RS
24 R E AT EREE N0FI6) . N KTE A F I AT AR e ki 347 T Bk
FIMP_TBL (142 AIMPH5 4 [l B — 26 o304 T
MOV DPTR, #JMP_TBL
IMP @A+DPTR
JMP-TBL: AIMP LABELO
AJMP LABEL1
AJMP LABEL?2
AJMP LABEL3
WRTFIEHAT LR FE T FINT, BUNSAH FIMEN04AH, I ATE T i 4 Bk 2lbR 5
LABEL24b 347 o

ER: AIMPR /27 4, RIMERE RS, BT I DI R JOH
ZEN T
BOKE(FM: 1
WITREA: 2
“HHES: [ 0111 Joo 11|

BAE: IMP
(PC) < (A) + (DPTR)
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JNB bit, rel

INRE:  WIRbItAT R ML A N LI BEEL .
R G ERbitAT R RN N0, WEERE Blrel FrHARE M E 223047 B, 4REEHAT T —4%
B4 WhE N AR RE b SEINPCHOME, AR TR A E T
Ik, ARGl MR B 5 A 2 (FRA R3S TT) InBIPC L%, HiK)
PCAERI N HbrHubE o 2454 FAEMRA B (A7 Ed, (HR S o Ul i HLiZds
VEAR SRR B AL
4. R L% AN B 4110010108, NS 04 A56H (01010110B) . NMIFE4 41
JNB  P1.3, LABEL1
JNB  ACC.3, LABEL2
PAT G ¥ S B P B hR 5 LABEL24L 4T .
BESKE(EFE®S: 3
ZEHI%AS8: [ 0011 [o000 0] [ bitadess | [ rel address
#%{E: INB
(PC) — (PC)+ 3
IF (bit)=0
THEN  (PC) « (PC) + rel
JNC rel
INRE: AR AR EIELNBkEE
BRR: W bR E N0, MR kL Blrel FTACR M Mk AL 22 HAT s B, 4REEAT R IR
B4 BRES B As b d e i R 7 G SetinPCiE N2, 1E g H K REINCTR
ST a4 mHhtk, A )E el T ARG 5 M W E (gL MEE2AF
) FIPC L%, HIPCHEN N B Arthhl . ZAEA SRR EAT o
2450 B ARG AL, R4 5
JNC LABEL1
CPL C
JNC LABEL2
PATEE)G, AR EAR0, I FEFE R ENE RAR S LABEL2A KT
BESKE(E®N: 2
“HHI4ES: [ 0101 Jooo o] [ reladdress
#{E: INC
(PC) — (PC)+ 2
IF (C)=0
THEN  (PC) « (PC) + rel
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JNZ rel
ThEE: o BIES i Py 25 RO ki
WRA:  WUR BUIMESRARAEN — 81, AAREF B Slrel FrQR ML AEAL 24047, WsREA
PLHER0, GRERPAT T — 25484 BhEGH H ARHL 2 00 R 07 Gt 55 JedBPCH B
n2, RJEErel IR KA RS AR E (ELmE2 73 mBIPC L%, #
KIPCAE BN H At . R AF AR ZNEHIEA R AR, AR &AL,
2450 BLREIMERIIYILAEIN00H, NHEL 751
INZ LABEL1
INC A
INZ LAEEL2
PATTEEIS, BINERIA AL ROIH, HAE 44 Bk b5 5 LABEL24L 2: 047 .
BEKE(FM): 2
ZHEHI%AS: [ 0111 Joo0o0 0] [ reladdress
#I1E: INZ
(PC) — (PC)+ 2
IF (A)#0
THEN  (PC) « (PC) + rel
JZ  rel
Thig: & RINAs A A0 NI B
WEA:  WUR RINARARERT —AN0, B ARERF B Blrel frAQR KM bEAL 24047, WR A
R0, GREPAT T — 25454 BRIL I H AR LI an 07 sQiH 5. JedBPCRIE Y
m2, ARl FrCERIIA T 5 IR W 8 (R M2 747 IEIPC L%,
FIPCAAEN A H btk . #RAEIERE RN HIE A 2R AR, ANt G L.
2451 W REMEBSHIVILGEN0IH, W2 P51
JZ  LABEL1
DEC A
JZ  LAEEL2
PAT TR, BNERM N AL RO0H, HAR PRk BhR 5 LABEL24b L4047 .
BOKE (FN): 2
“HEBISRAS: [ 0110 [o000 ] [ reladdress
B JZ
(PC) — (PC)+ 2
IF (A)=0
THEN  (PC) « (PC) + rel
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LCALL addrl6

hEE: KiRH
WAA: LCALLA T 1AM addri6fr4g bbb i)FolfE. B ookPCIMEIE NS, H15PCHE M EpE
LCALLM R —484 1ttt SRJ5 01667 PCHIMRSALAI =S ALK B AFR (IR AL
), RN AERRIEE N2, SRS FRAELCALLTE A 1045 2215 R A 35714 (K B0Hs 4 i) 2
APCIH & F 5 DPHAVKAL FTDPL, 25 M BT IPCHT T B [ ik A FF 4B 04T o
T FBIFE T DA T-64KBFE ¥ A7 28 [ AT A M kb A o ZARAEAS T AR G AT
2] RIS IWIIEME N0TH, F55 SUBRTNE 2 Bt (IR 470 2 Ml 1234H . AT 2
T A7 T-Hihk0123H 8 4 5
LCALL SUBRTN
FRABEAE A09H, N EERAMIFI08HAT09H 57 [ N 4543 I 26HAI01H,  HLPCHI 4]
{8 91234H.
BESKEFEN: 3
TR | 0001 | 0010 | | addr15-addr8 | | addr7-addr0
##1E: LCALL
(PC) — (PC) +3
(SP) «— (SP) +1
((SP)) — (PC7-O)
(SP) «— (SP) +1
((SP)) — (Pcls-s)
(PC) « addr,
LJMP addrlé6
hRE: Kbk
WAA: LIMP{H1SCPUTL & FBkHE Bladdrl6 Frds M IE A PATRE Y« HEIZ4B AR T A1 2R
BT A B NFE T U BB PC I i A 575 DPHAMEE AL 45 DPL. T8 /5 MHTPCAEL G B 1
Huhik A UG AT o 1Z1647 B bRk o] 57 T 64K BFE 7 A7 il 25 18] FRAE A o hik Ak o 1284
ANFEMAAREAL
2450 Bbr S IMPADRYY /> it (IR FEE i 2l J1234H . U2 F-Hiuhl1234H K454
LIMP JMPADR
PATEE )G, PCHIRIE A N1234H,
BEKE (FEN: 3
Tt R | 0000 | 0010 | | addr15-addr8 | | addr7-addr0
$B1E: LIMP
(PC) « addr,
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MOV <dest-byte>, <src-byte>
IheE: (LA IARR

WA Ko 52 AR TR R I WA R 2R LR AR RO AR A i o % . %
TR ARV, thA 2 Hofh i A28 AR S A

MOV 54125 MLt R 484, JRERMERCR B M E B Akl ok, F
hk 5 AT IR 155

2645 (B PN EBRAMIPI30H L TG P 25 H40H, T A0H B TT I Y 25 M 10H . 3k 11 il Ay
11001010B (OCAH) . NH&4 741

MOV RO, #30H ;R0<=30H
MOV A, @RO ;A< =40H

MOV  RL A ‘R1 < = 40H

MOV  B,@RI  ;B<=10H

MOV @RI, Pl  ;RAM (40H) < = 0CAH
MOV P2, P1 :P2 #0CAH

PATSER G, 70N A N30H, BUMES I 2 (725 LI N 541 N40H, 2R/ 28BIT
WA N10H, RAMAA0H L0 HTP2 11 1) I 2535 H0CAH.

MOV A,Rn
EOKE (F1): 1
TSRS [ 11 10 [ 1rrr

#B{E: MOV
(A) < (Rn)

*MOV A,direct
EOKE (F1): 2
BATA: 1
Zi#FISES: [ 1110 [0 10 1] [ directaddress |

#]B1E: MOV
(A)« (direct)

B MOV A, ACCELHIES.

MOV A,@Ri
BEKE(FMN: 1
PITEHA: 1
TiEHEIRAD: [ 11 1 0 Jo 11

#{E: MOV
(A) — ((Ri))
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MOV A #data

BSKE (F) :
WITEHA:

Z I RAS
1A

MOV Rn, A

BEKE (F1) :
HITEHA:
ARG
181

MOV Rn,direct
EOKE (F1)
HITREHA:

— HEIRAS -
1A

MOV Rn##data
BEKE (FT) :
WITREIER:
ARG -
BRAE:

MOV direct, A

BESKE FEM)
BUTREIEA:

Z I RAD :
#B1E:

MOV direct, Rn
BEKE (FM)
MITREIE:
— HEHIRAS -
BRAE:

0111 Jou1

0 | [ immediate data |

MOV
(A)« #data

1111 [zt

MOV
(Rn)—(A)

1010 [

| directaddr. |

MOV
(Rn)«(direct)

0111 J1r

[ immediate data |

MOV
(Rn) « #data

1111 Jou

| direct address |

MOV
(direct) « (A)

1000 [ 1

[ direct address |

MOV
(direct) < (Rn)
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MOV direct, direct

BSKE (F1)
HITEH

— EHIRAS
#BAE

: 3
: 2
: [ 1000 Jo101] [ diraddr(src) |

: MOV
(direct)« (direct)

MOV direct, @Ri

BOKE (F1) :
HATEIHA:

Z EHIERAS -
1A

2
2

[ 1000 Jou1a1il] [ directadd |

MOV
(direct)«—((Ri))

MOV direct,#data

BEKE (F1) :
HATEIHA:

— I 4mig

1BRA1E:

MOV  @Ri, A

BSKE (F1)
HITREA:
4D :
1A1E:

3
2

: [o0111]0101] [ direct address |

MOV
(direct) « #data

1
1

[ 1111 Jou1u1i

MOV
(Ri)) < (A)

MOV  @Ri, direct

ORI (FT)
BUTRH
IR
11

: 2
: 2

: [ 1010 Jo11i]| [ directadr |

: MOV

((Ri)) « (direct)

MOV @Ri, #data

BEKE(FM: 2
THFISRES: [ 0111 o1 1] [ immediatedata |
#{E: MoV
((Ri)) « #data
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MOV <dest-bit>, <src-bit>

IfiRE:
WiEA

25451

MOV C,bit

ik AR

F <sre-bit>AX & B /R A8 2 2 ) B <dest-bit> BT 8 72 BB B e 2, MRS
W —A SRR, TR —A R T E R TR AR AR H Ath 25 77 2% Al
brESL
R bR ECIIPIE AL, St 1 P2r P (1454 £ 110001018, %t 1 1 &d 4 % B A
35H(00110101B). Mifs4 41

MOV P13,C
MOV C,P33
MOV P1.2,C

PTG, AR EREZE, O 1 EEAS ~39H (00111001B) .

BOKE (FH): 2

WITEHA:
T EHIRAS -

#1E:

MOV  bit,C
ESKE (F1) :
HATEHA:

T ERAD -
#1E:

[1 01

MOV
(C) « (bit)

0o 0 1 1] [ bit address |

2
2

[1 00

MOV
(bit)— (C)

1]0o 0 1 o] [ bitaddress |

MOV DPTR, #data 16

Iige:
TR

2451

BEKE (F1) :
HATEIHA:
—EFI GRS -

#B1E:

1647 (15 BT T B B 4R
ZIB A W16 BUE R B Fe 5T DPTR . 1647 13 B0, ST A 1 45 251 AN
3T . H A DPHA AL 1) A #datal 6/ =775, T DPLAH A7) & #datal6 1 ik 7
Fio ANFEMFRENL
RS M — 2 BE— MRS S 16 BB 48 4 .
B4
MOV  DPTR, #1234H
P 3L RN 1234H3E N E i Fe 4T /7 2% . DPHIME AN12H, DPLAI{E N34H.
3
2
[1 00
MOV

(DPTR) « #datas.,
DPH DPL « #data,. ; #data,,

1] 000 0] [ immediat data15-8
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MOVC A, @A+ <base-reg>

IhEE:
AR

25451

R A A5 AR 71T 8l CR B ek &= 2nasA

MOV CHE A1 FE 7 A7 it s HH I ARID = 5 B0w i w8 B U AS A B L 1% I Eds =
TR B BN gs R A S 8 FidE A6 A7 I hE R 72 (DPTRELPC) [ {i+H
e . S PAPC NI L Z /7 4R, UITE Znas WA N BIPC 21, PCHgZ e hn
RIS AIMOVCZ G FIiE AT ki R 2 IDPTRONFE L2747 5%, V%A 1 il
TEPAT LSO INTERS, AK8AL = A B AL 1B 25 780 . AR S AT AR EAL

s BIMESARME AL F0~42 18], Wi F-FoIFE 2nasArh fE##8 FIDB Y45
L GEXTH) B XH4MEZ —
REL-PC: INC A

MOVC A, @A+PC

RET

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

IR AR Z 7B 2 BT B 02804 N0IH, BAT R TR, BInssriE
ANTIH. MOVCHE 4 Z HIHIINC AfE 4208 T /E & R BT RET T W B . 4R
MOV CHIZFAM 2 (84 2 MRS BT I, AN T IERHhs IR, UK B
M T ECmse in 3 RnasA L.

MOVC A,@A+DPTR

K (F9)
HATRIR:
I

#BA1E:

1

2
[[1001Joo0o11]
MoOvC

(A) — ((A)+(DPTRY))

MOVC A,@A+PC
BEKEGFN: 1

PITRHA:
— HEIRAS -
1A

2

[ 1000 Joo11]
MOvVC

(PC) < (PC)+1

(A) — ((A)+(PC))
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MOVX <dest-byte>, <src-byte>

INRE:
AR

25451

MOVX A,@Ri
BEKE (FM):

SRR IE

MOV X84 Fl 75 238 FIAMT A A7 it as 2 AL IR HE . TR LTEAR % 4a 4
MOV T Xo MOVX X A NIRRT, B A2 [ F X 075 T A A B RAM
) TR 2 Lk S 87 ()R A2 1647 )

MT AR, YR TAEZAE A I ROFIR LI (8o Ml 21 5 A3 L1PO. T
HNERIOY R P B B/ NIRAMER B, 8A7HIE L ig . 35 B M A K IIRAM
BRI, nlfE O 5] E5 i S A bbb S S . BRI R fEMOVXEE 4 2 Biias g i 48
L, N IX S 5] LR N ]

XSRS, I MR SRE DPTR™ AL 1647 (fdta ik . 24P23 171 ) i 22 4%
KIEDPHI A AR, P2AVIRFIAR T RE 3 A7 DRAF IROR I 8dfE o 8 U5 DR AR (1 Kl
FESIS , XA ST ROREREE RO AS 5 EER M 4 R0 L i 4 3 11

FEHLERELL T, AT CLR A PR FIMOVXHE &« #E15 [ KA R HIRAM
AR TEII S BE AT LA i fa E DPAEP2 1 _E 4 bk iRy S 62 527, ] DL A%
B4, UM e AL P23 1 B, A S I ROBERITAT AL T4 FIMOVX R

4.

BB — AN i S bk /KR 2k A RAMAT fif s, B 9256B (Wi Intelfr)
8155 RAM / 1/O / TIMER) , ZA7fifi i #4342 218051 1) 1PO L, Iy P34 FH T4 it
AMRAM BT ¥ HIE 5 . v LI PIFIP2 A A N/ ol L1 o ROFHRI R 558 75
S912HFI34H, AMTRAMBI34H S TG AEfifi A J956H, U T 148 4541 -

MOVX A, @R1
MOVX  @RO,A

K B 56H S il 2] 2 N2 ALL L AMBRAMIFI12H L G AR,

BITA: 2

I 4RAG -
BAE:

[1110fo001i]

MOVX
(A) — ((RD)

MOVX A,@DPTR

EKE (F1):
MITEER:

T RAD
BAE:

1
2

[ 1110 Joooo]

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

ESKE(F™): 1
WITR: 2

SRR [ 1111 [oo0 1
#1E: MOVX
(R)—(A)
MOVX @DPTR, A
EOKE (FM): 1
WITRER: 2
ZHFISRAS: [ 1111 [000 0]
#1E: MOVX
(DPTR)—(A)
MUL AB
Thee: ik
AR IZAR AT T Sl BN SR A AR GBS 8 A R e . B AR 1 164 AR
FRBALAFHAE RN, 1T 8 AL A7 AE A7 A7 #5BH o 45 3fefHUK T-255(0FFH) , JUIE.
frin bR SRS FIREAL. EPITIZIRAN, HLARE S RETEE
25 R RINARARIVIAAE 80(50H), 7 #5BIYHI4H1E K160 (OAOH), JIIHH 4

ESKE (FTH) :
WITEHR:
Tt RS

1

MUL AB

SR1F3RAN12 800 (3200H), P AR 7 #48BI{EAS F32H (00110010B) , SANZRHE SR,
B E R E AL, MR SIS R

1

4

[1 01 0oJo 1 0 0]

MUL
(A)r.o— (A)X(B)
(B)ss
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NOP
Ihee: SEE
WRA: PUTAIELR S, BAREEPATHEE TR S . B TPCHh, AR A7 as bR SR A
AL
;R EAE I P2 575 51 L I A R IR RSP ks iZ Rk b R ERE AL
WA OF#D o HRAUEFSETBMCLRIE AT, ARkt R Be RS LA A
o DRI 5 EEBESE AN BSOS . wT AR A0 R J7 SR SEBLITEEKR i T g
(R WA ga D -
CLR p2.7
NOP
NOP
NOP
NOP
SETB p2.7
BOKE(FMH): 1

PITRE: 1
Zi#HE4AS: [0 0 0 0Jo 0 0 O

#1E:

NOP
(PC) « (PC)+1

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

IhEE:
TR

2541

P T AR R R ks 5T

ORL54# i <dest-byte>Hl<src_byte> s i (P 7528 B kT A1 H iz
5L, 45 AT <dest-byte> BT ARE R e o IV E R bR AT o

PIAMRIERA AR, SCR6F FUE 0. 24 H R ERUE RINSART, (R
BT LR FH A e Fhk . B E, FAFaS g G ks RSk Y H I ERER
R BT 07 R, RO DUE RN sl sr B A,

R WRZIR AW R S IRES A4 <dest-byte> TR 14K
A2 Mty 10t B A A7 8 TR SR I B, A A BB S K

B B e ArF s N0C3H (11000011B), 75 17 4RO A% J55H(01010101)
Mg 4
ORL A, RO
PATIE, B R A2 RO0D7H(11010111B). 24 H (iR /ERUE B S0l Bl =1
i, ORLAE4 Al FSRACAE M RAM B SC kT E 25 A7 2% b I AN B B L. 055k
S g LR R E, Bl e TR LR A A TR A TP R E L, e LU
ZINARATE B T R TP S TR B . BT 4
ORL  P1,#00110010B
ZJE, $ELOMEES. 4. 1 EL
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ORL A,Rn
BOKE (FT) :
MITREIE:
ISR [0 1 0 0 f1rorx
#{E: ORL
(A) — (A)V(Rn)
ORL A,direct
EOKE (F1): 2
WITEHA: 1
Z#HFIZRES: [0 1 0 0 Jo 1 0 1] [ directaddress |
#{E: ORL
(A)«— (A)V (direct)
ORL A,@Ri
BEKE (FT) :
MITRIE:
IR [0 1 0 0 Jo 1 1
#1E: ORL
(A)— (A)V((RD)
ORL A #data
ESKE (F1): 2
WITEAHA: 1
ZH#FIZRES: [0 1 0 0 [0 1 0 0] [ immediatedata |
#1E: ORL

ORL direct, A

BSKE (F1) :

WITREHA:
—EHI GRS -

#A1E:

(A)— (A)V #data

2
1
[0 1 0 0Jo o 1 o] [ directaddress |

ORL
(direct)« (direct) \/ (A)

ORL direct, #data

BEKE (F) :
HITEHA:

Z EHIERA
181

3
2

[0 1 0 0o 0 1 1] [ directaddress | [ immediate data |

ORL
(direct) « (direct) \/ #data
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ORL C, <src-bit>

IheE: AR RREHEBEH
YRR dniR<sre-bit> TR R AR R AL, MEMBAFRE: BN, CREFECARE R TR
AAE, EILmWIET T, M TREER AN 1 LR ESEU SR, H
VEARAEROR B AR AL . FEPAT AR W, A A bR AL
245 HPATI TR FHIN, 4 HACSP1L.0=18{ACC.7=18{0V =0, B/ itfiFrEC:
MOV  C,PL.0 ;LOAD CARRY WITH INPUT PIN P10
ORL  C,ACC7 ;OR CARRY WITH THE ACCBIT7
ORL  C,/0V ;OR CARRY WITH THE INVERSE OF OV
ORL C, bit
BESKE (FH): 2
WITAA: 2
Zi#FIZES: [0 1 1 1 Jo 0 1 0] [ bit address |
##1E: ORL
(C) — (C)V (bit)
ORL C, /bit
BOKE (FDM): 2
HATEHER: 2
Zi#tFISRES: [ 1 0 1 0 [0 0 0 0] [ bitaddress |
#fE: ORL o
(C) « (C)V (hit)
POP direct
ThEE: itk
WEA:  CEHURIRE T E I A HRAM LTI N 2, HFREHRL. SA5, KRB N ALk F)
tdirectATfa m AE G (HEFHET20 &, ZIEERE bR EL .
2451 BARTRET ORI A932H, P ERAMII30H~32H HL I [ 4R 4 5 20H . 23HAN
01H. WHATIRL
POP DPH
POP DPL
ZJE, RRAREFRIMEALK30H, HEFRE AL N0123H, ShiHE4
POP SP
TR ARE A 20H .
HRE: FEXFRFERIEOL R, fESNHAREIE (20H) AT, ARIRE S/
2FH, A5 HEEE20HME N, B H20H.
BOKE (FDH): 2
Zi#EHEImAS: [ 1 1 01 Jo 0o 0 0] [ |direct address |
#{E: POP

(diect) < ((SP))
(SP) —(SP)-1
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PUSH direct

IhRE: LAk

YERA:  ARIREFESLINL, ARG Krdirect TR B4R P 25 B ) Bt HFR AT R S B N FERAMAE
G Te 2o ZBEREA bR AL

2450 BAEBEN PR SS T I AR PR B OB N09H,  HdlEHa 4T DPTRINE N0123H, U472
T4
PUSH DPL
PUSH DPH
25, FRIEEAEN0BH, FFHAEEIE23HAN0IH 2 HIAEA N FERAMAIOAHFTOBH AR fif A
JEZH .

BSKE (FEH): 2
WITEHR: 2
ZH#BI%S: [ 1 1 00 Jo 0o 0 0] |[direct address |

#4{E: PUSH
(SP) — (SP) +1
((SP)) « (direct)

RET

IhRE: M THIFEIR A

WRA: HUTRETIRAN, B EPCE M AL T AMRAL 75 AR sy, kedRitmi2. 4R
G, TR TE R IPCAE T B R Hb bk AL TR LR AT, — RS T, %38 S AIACALLEL
LCALLEC A . cidg 2 MHUT A mibr E47 .

20 BARIEH YIMEN0BH, N EERAMEI0AHAIOBH AR A 5. G H O HE 70 51 9 23H AN

01H. NIfE4:
RET
PATIE, FRIGEFEEN0OH. FEK MO123H b bk Ab 4k 2L 301 T .

BEKEFE™Y: 1

Z SRS
RAE:

[ 00 10 o0 1 0]

RET

(PCis) < ((SP))
(SP) < (SP) -1
(PC10) < ((SP))
(SP) < (SP) -1
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RETI

ThReE:
1R :

2541

Hh iR (5]

PATZIR LM, BN # M PCE K M AL ARAL 71T, REIRE R WE ), &
PR MR A b T, HRARER2. HAbHF A ZTN . HEEFRETPSW
Ao AR E B WTaTIIRES o R PR 4Rk AHT ™ B IR PCAE B3 L F) ik AR T 4R34
17 UL R UCH A DT — %484 . EPITRETHESN, WA — ML
SRR B R P S 2 A HAt v T AR S A AL B, 8 A Kb PRI e 4 A5 v ) o T 2 BT R
EPATLRIE S

BERRIRAT IWIME N0BH, 45 A LE HiHE0123H AL T HE A P AT 45 A A i) 7= A v ik, PR 38
RAMITJOAHFIOBH LTI P4 2843 7 N 23HAFI0IH . 45 4

RETI
PATTERE, HABETAZK00H, H TR 015 R P 4k 4k MO0123HIBIE T 4R 30T -

KR (F) 1
HITEM: 2

ZH#FI%RES: [ 0 0 11 [0 0 1 0
2. RETI
(PCis4) < ((SP))
(SP) « (SP) -1
(PCro) < ((SP))
(SP) « (SP) -1
RL A
Ihee: g BInEsAS I EIE A IG R AL RS
WER: K RInas s g e fE 10, HAp TR S BIN0. 1Z%FR A IPAT AT AR AL .
2450 W RIS A2 N0C5H (11000101B) , MIFE4
RL A
PATE, BINEE A A4 %8BH (10001011B) , HEREAIAZHM .
BEKEGEFEN: 1
BATAR: 1
ZiEHI4ES: [0 0 10 JO 0 1 1]
#B4E: RL
(An+1) < (An) n=0-6
(A0) « (A7)
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RLC A
Ihee: WHHIIEIR AR
AR RINAR AL AR AN A bR AR AL FER LT NI AR RS, ARSI
VIR S AL BIOI0. %382 AR HAAR EAT o
240: R 2 INEEAME H0C5H(11000101B), MifE4

RLC A
PATIE, WG BN ERARIEHE A N8BH(10001011B), HEAT AR G4 B AT .

BOKE(FN: 1

ISR [0 0 11 Jo 0 1 1|

#1E: RLC
(An+l) « (An) n=0-6
(A0) < (C)
(C) — (A7)

RR A

hee: K Bnss i EaR AL A R

YRA: K RN BERAL KA RN, OB RN T, EIPEIA AR, 1%1E
A AFEMAFR EAL

2450 W B INE N A H0C5H (11000101B) , NIFE4

RR A
AT 5 B INER I A 2248 BOE2H  (11100010B) , ARG ALANSZ R o

ESKE (F1H): 1
HATER: 1

— HEHIRAS -
1#B1E:

[0000]Joo01 1]
RR

(An) — (An+1) n=0-6
(A7) < (A0)
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RRC A
heE: WRHAIESR AR
YEAA: BN Es MISAL B S A A bR & — G A R L. Horp L0 NS bR, BEAIFRE )
WIS ERE RIAIT o ZFB AN HAb AR B AT
2645 B 2 NS48 J90C5H(11000101B), HEAIFRE A0, MFE4
RRC A
PATIE, 30 22 it 4% 962H(01100010B), HEA7 bR &4k B A7 .
BESKEFEY: 1
HITEH: 1
Zi#EFIZRS: [ 0 0 01 Jo 0 1 1]
B{E: RRC
(An+l) < (An) n=0-6
(A7) «(C)
(C) < (A0)
SETB <bit>
hee: BAr
WiRA: SETBI&A vl AR B 1, HARES ] DUE A bR S s A T B 2 T bk A
2R A AN H A AR AT
25400 WS EPNE R, i L% H R4S A34H(00110100B), R4
SETB C
SETB P10
PATIE, BEAPREAR L, L RS AR 35H(00110101B)
SETB C

ESKE(FED: 1
BITA: 1

4G -
#BAE:

SETB bit

BOKE (F1) :
PITRHA:

b 2 A

#BA1E:

[1 101 Joo0 11

SETB
€)1

2
1

[1 10 1]0o 0 1 o] [ bitaddress |

SETB
(bit) — 1
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SJIMP rel
IhRE: JHEBkEE
WA FEP A RREE Blrel Fros bl 40T . B ARHbbLRan R vkt 5 B kPCE M2,
IR FHRE A 5277 (Birel) FTRoRIE 5 M ainsPC L, 531 HPCIERIE
e ) B sk, BrCL, B 2 A4 (HISIMP) Hihk I RT 128725 fl )5
127575,
Z0:  Bhr S RELADRXYS MR A M hb A7 T 52 P A7 fif B (1 0123H L E, T 454>
SIMP RELADR
Vg 5 7 T0100H. 444758 %i84 )5, PCEAZR0123H.
VER: LR, BESIMPHI R — &4 rHhk 20102H, Kk, B imEe
B590123H-0102H=21H. 4, WHESIMPHImFE & ZOFEH, B4R R G 1445
L HITC PRGN
BEKE(E®H: 2
“HHI4S: [ 1 0 00 Jo 0 0 0] [ reladdress |
BIE: SIMP
(PC) « (PC)+2
(PC) « (PC)+rel

SUBB A, <src-byte>
TheE: 7 A A%
WERR: SUBB#E 4 M\ B2 Hi 2s <src-byte> BT AR 1) 7 19 8 & I AUE St A AR &, I
ISR E T BNt R PATRGER BB7AL TR ZAE L, SUBBIG <2 B AL
R (RRERD « BN, HRIECFFE.  CWRERITSUBBIE AT, HEfitr&E
COZMENL, XEWA (LR AT 2RGSO, A 7 Az I FESR
ITARSRAGAW, AT AL R YRR B — i N BN ds thodi 25 ) W RAESEAT I
B, SEIAAL I AR, GBI EACS BN IR AL (5
firs METAERA, BUEHTAAMA, MAehiA, Wi HREOVE B,
UPATA RS BBORIEIZ I, AOVENL, IR AE IEHR B f v = A
T B, R SEURIE B R AR T IR
PREREBCC R G072 AT BT, A A7 AR A T kR0 ST R A
Tk

245 W ZUINA% A9 A% H0CH(11001001B) . A7 17 #¥R2 18 54H(01010100B), it
hibrECH B L. W R4
SUBB A, R2

PATIE, B2 H0EE 2 N 74H(01110100B),  BEALFR S CHIAH Bk A bR & ACHE
%, i irECH EAL.

VER: OCOHIK L54HM1ZAE75H, (HIE L MTHE T, HTF{ESUBBIEAHAT
A, BHARECCEW BN, MM s Fb T B L rE, 1928|744, KL,
WA IAT A el 2R s ET, AR ECHPIRAS R A, M4 N ECEH
CLR C AR ECESE.
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SUBB A, Rn
EOKE (F1): 1
HATRAR: 1
ZiERISES: [ 10 0 1 [ 1rrr |

#1E: SUBB
(A) = (A)-(©) - (Rn)

SUBB A, direct
BEKE (F1H): 2
PATEAHE: 1
Zi#EHEI%RAD: [ 1 0 0 1 Jo 1 0 1] [ directaddress |

#1E: sSuBB
(A) < (A) - (C) - (direct)

SUBB A, @Ri
BOKEFN): 1
TiERIES: [1 0 0 1o 1 1 ]
#1€: SuBB
(A) —(A) - (C) - ((Ri))

SUBB A, #data
BEOKE (F1): 2
PATREER: 1
Zi#EHEI%RAD: [ 1 0 0 1Jo 1 0 0] [ immediatedata |

#{€: SUBB
(A) < (A) - (C) - #data

hEE: BN ERE T
PiRA: SWAPTR A4 BN gs Ars (hi3~0i0) FliEahs (fSr7~frd) Bisikarac i, szbr b
SWAPHE 4 th o] N4 IR IR TE 4o S48 AR EAT o
26450 W RN N2 N0C5H (11000101B) , NiHE4
SWAP A
PATE, RINFRMANAEESCH (01011100B)
ESKE(FET: 1
HITRHEE: 1
Zi#EHEmAS: [ 1 1 00 JOo 100

2. SWAP
(Aso) << (Ar)
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XCH A, <byte>

TIRE:
AR :

2451

XCH A,Rn

A BN AN 7T A B A 2

XCHH& A H<byte>[T48 %€ 117 A E I N AR BB Fongs, RN Rnas i IA 5
B N\<byte>Pir i € M7 1AL R . fi5 T RIRIRAEEON H KR ES R v S 075 =
frés b, BT UAMEFA SR T

RO A 2 A dE20H, S A% H94E J93FH (00111111B). A ERAMIKI20HEA TT 1K
25 J975H (01110101B)., M54

XCH A, @RO

PAT I, PIEBRAMIFI20H B G (1 44 45 93FH (00111111B),  ZN#A I A 2878
75H(01110101B),

ESKE (FTH): 1

ZiHFIYRAD
BRAE:

XCH A, direct

|1100|1rrr

XCH
(A) <= (Rn)

BEKE(FM: 2

HATEER:
BRAE:

XCH A, @Ri

RO KIE (FT)
BUTRH:

— IR

11

1
[1200 o010 1] [ directaddress |

XCH
(A) < (direct)

1
1

[1100 o011 i

XCH
(A) <= ((Ri)

151



STC11F-10Fxx R %1 8 A HLIE 7

XCHD A, @Ri

IhgE:
1A :

241

K (F9)
HATR:
IR

1#BA1E:

e BN A @Rt B R T H B B 44T

XCHDIEA K Zhnes AR (h10~3, —fe o it $aiBCDRY ) Alji) 42
FHEM A HIRAM B T BE TS e, S EINE R (hi7~4) TAZm . 54b,
ZAR AR ENL .

WROMAE 7 Hudk20H, ZA02%9 A 2 936H (00110110B). P #ERAMIHI20H 0 17
9 %edE 9 75H (011110101B). N3RS

XCHD A, @RO

PATE, PEBRAM 20HHIG I N A8 R 76H (01110110B), e A48 Ky
35H(00110101B).

1
1

[1101 o111

XCHD
(As)) << (Riso)

XRL <dest-byte>, <src-byte>

IfigE:
AR

241

FR R R E
XRL#E 4 <dest-byte>Fl<src-byte> AT ALK 17148 B A AT 8 1R ST 8ls &
45 RARAEAE<dest-byte> TR I 1A R B IR A EMbr £,

PR AR ISR O T 07 50 4 HERIE RO Rmas i, JRERIE S
AR S A7 ds Fhk . EIRThE. A MRS HEASL RIS 0k 24 H AR E0R
T EET AR, JRERE ST AR RN s B ST L

T WRAZAE S RARE B 51 RPIRZS, 4 dest-byte T A% (1 K4 mt
7 it 1 i S B A % T AR A i, T AN A 5 B S B Al

I BN 2 AN %5 7 201 P 2543 51 J90C3H (11000011B)F10AAH(10101010B), I
a4

XRL A RO
PATIE, RINAIIH A H69H (01101001B).

2 H AR RO W B T IR, %484 AR T RAM B T B A7 174
AU . BB U, RIS AT IR T . 14
XRL  P1,#00110001B

PATIE, PLEOIAIS. 4. OFEE)Z .
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XRL A, Rn

BEKE (F1) :
MITEH:
s [ o110 1rrr

1A

b 2 A

XRL A, direct

BESKE (F1)
HATRIEA:

T FISRAD -
BRAE:

XRL A, @Ri

ESKE (F1):
WATEHA:

T SRAS
BRAE:

XRL A, #data

K (F1)
HATR:
IR
HR1E:

XRL direct, A

BEKE (F1)

WITREHA:
: 01 1 000 10] [ directaddress |
BRAE:

— IR

XRL
(A) = (A) ¥ (Rn)

[ 01120 o010 1] [ directaddress |

XRL

(A) < (A) V (direct)

1
1

[01 10011

XRL
(A) = (A) ¥ ((RD)

2
1

[01 1 0]0100] [ immediat data |

XRL
(A) < (A)  #data

XRL

(direct) « (direct) % (A)

XRL direct, #dataw

K (F15)
HATR:

b 2 A

RAE:

3
2

: 011 0fJoo011]

direct address

immediate data

XRL
(direct) < (direct) % # data
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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

[a10a9 a8 1] 0 0 1 0| [ a7 a6 a5a4 | a3 a2 al a0

ACALL

(PC)«— (PC)+ 2
(SP)—(SP) +1

((SP)) < (PCy.)
(SP)—(SP) +1
((SP))«—(PC;s,)
(PC50)« 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 0OAAH (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

[00 10 J1rrr

ADD

(A)—(A) + (Rn)

2

1

[ 0010 Jo1o0 1] [ directaddress |
ADD

(A)—(A) + (direct)

1

1

[00 10 Jo11i

ADD

(A)—(A) + ((Ri))

1

[ 0010 Jo1o00] [ immediatdata |
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 OAAH (10101010B) with the
Carry. The instruction,

ADDC ARO

will leave 6EH (01101101B) in the Accumulator with the AC flag cleared and both the carry
flag and OV set to 1.
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ADDC A,Rn
Bytes:
Cycles:
Encoding:

Operation:

ADDC A.,direct
Bytes:
Cycles:
Encoding:

Operation:

ADDC A,@Ri
Bytes:

Cycles:
Encoding:

Operation:

ADDC A #data
Bytes:

Cycles:
Encoding:

Operation:

AJMP addr 11

1
1

[00 11 [21rrr]

ADDC
(A)—=(A) +(C) + (Rn)

2
1

[ 0011

ADDC
(A)«—(A) + (C) + (direct)

[ 010 1] [ directaddress |

[00 11 Jo11i]

ADDC
(A)—=(A) +(C) + ((RD)

[ 0011

ADDC
(A)—(A) + (C) + #data

[0 100 [ immediatedata |

Function:
Description:

Example:

Bytes:
Cycles:
Encoding:

Operation:

Absolute Jump

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.

The label “JMPADR?” is at program memory location 0123H. The instruction,

AJMP JMPADR

is at location 0345H and will load the PC with 0123H.

2

2

[a10a9 a8 0] 0 0 0 1 | [a7a6a5a4 | a3 a2 al a0 |

AIMP

(PC)« (PC)+ 2

(PCyo.0)«<— 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 ARO
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 PI, #01110011B

will clear bits 7, 3, and 2 of output port 1.

[01 01 J1rrr

ANL
(A)—=(A) /\ (Rn)

2
1

[[0101

ANL
(A)«—(A) A (direct)

[0 10 1] [ directaddress |

1
[01 01 o011

ANL
(A)—=(A) N ((Ri)
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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:

[ 0101

ANL
(A)—(A) /\ #data

[0 10 0] [ immediatedata |

2
1

[ 0101

ANL
(direct)«—(direct) A\ (A)

[0 01 0] [ directaddress |

3
2

[[0101

ANL
(direct)«(direct) /\ #data

[001 1] [ directaddress | [ immediatedata |

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,/0V ;AND WITH INVERSE OF OVERFLOW FLAG
2

2

[ 1000 Joo10] [ bitaddress |

ANL

(C) < (C) N (bit)
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ANL C, /bit
Bytes:
Cycles:
Encoding:

Operation:

[ 1011 Joooo] [ bitaddress |
ANL L
(C)—(C) A (bit)

CJNE <dest-byte>, <src-byte>, rel

Function:

Description:

Example:

Compare and Jump if Not Equal

CJNE 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.

The Accumulator contains 34H. Register 7 contains 56H. The first instruction in the sequence

CINE R7,#60H, NOT-EQ
; e ; R7 = 60H.
NOT EQ: JC REQ_LOW ; IF R7 < 60H.
: e : 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.

If the data being presented to Port 1 is also 34H, then the instruction,

WAIT: CINE APLWAIT

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 PI,
the program will loop at this point until the P1 data changes to 34H.)

CJNE A.,direct,rel

Bytes:
Cycles:
Encoding:

Operation:

3

2

[ 1011 Jo1o 1] [ directaddress | | rel.address |
(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

Bytes: 3
Cycles: 2
Encoding: [ 1011 [0 10 1] [ immediatadata | [ rel address |

Operation: (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: 3
Cycles: 2
Encoding: | 1011 [ 21 rrr | [ immediatadata | [ rel address |

Operation: (PC)« (PC) +3
IF (Rn) < > (data)
THEN
(PC) « (PC) + relative offset
IF (Rn) < (data)

THEN
€)1
ELSE
C) 0
CINE @Ri,#data,rel
Bytes: 3
Cycles: 2
Encoding: | 1011 [011i ]| [immediatedata | [ rel. address |
Operation: (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 5CH (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 5DH (01011101B). The instruction,
CLR P12
will leave the port set to 59H (01011001B).
CLR C
Bytes:
Cycles:
Encoding: [ 11 0 0] 0011
Operation: CLR
(©)<0
CLR bit
Bytes: 2
Cycles: 1
Encoding: | 1100 [00 10| | bitaddress |
Operation: CLR
(bit) « 0
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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 5CH(01011100B). The instruction,
CPL A
will leave the Accumulator set to 0A3H (101000011B).
Bytes: 1
Cycles: 1
Encoding: [ 1111 [o100
Operation: CPL
(A)—(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 5DH (01011101B). The instruction,
CLR P11
CLR P12
will leave the port set to 59H (01011001B).
CPL C
Bytes:
Cycles:
Encoding: [ 10 1 1] 0011
Operation: CPL
€)= (©
CPL bit
Bytes: 2
Cycles: 1
Encoding: [ 1011 [00 10| [ 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 AR3
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:
Cycles:
Encoding: [ 11 01 Jo10 0]
Operation: DA
-contents of Accumulator are BCD
IF - [[(As0) > 91V [(AC) = 1]]
THEN(Ag,) < (Ago) +6
AND
IF - [[(A)>91 V(C) =1]]
THEN (Ar) < (Ar) + 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:
Cycles:
Encoding: [ 00 0 1 [0 10 0]
Operation: DEC
(A)—(A) -1
DEC Rn
Bytes: 1
Cycles: 1
Encoding: [ 0001 [ 1rrr
Operation: DEC

(Rn)«(Rn) - 1
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DEC direct
Bytes:
Cycles:
Encoding: [ 0001 [0 10 1] [ direct address |
Operation: DEC
(direct)—(direct) -1
DEC @Ri
Bytes: 1
Cycles: 1
Encoding: [ 0001 Jo0o11i
Operation: DEC
(Ri))—((Ri)) - 1
DIV AB
Function: Divide
Description: DIV AB divides the unsigned eight-bit integer in the Accumulator by the unsigned eight-bit
integer in register B. The Accumulator receives the integer part of the quotient; register B
receives the integer remainder. The carry and OV flags will be cleared.
Exception: if B had originally contained 00H, the values returned in the Accumulator and
B-register will be undefined and the overflow flag will be set. The carry flag is cleared in any
case.
Example: The Accumulator contains 251(OFBH or 11111011B) and B contains 18(12H or 00010010B).
The instruction,
DIV AB
will leave 13 in the Accumulator (ODH or 00001101B) and the value 17 (11H or 00010010B)
in B, since 251 = (13x18) + 17. Carry and OV will both be cleared.
Bytes: 1
Cycles: 4
Encoding: [10 0 0] 0100
Operation: DIV

B — E)
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DJNZ <byte>, <rel-addr>

Function:
Description:

Example:

DJNZ Rn,rel
Bytes:
Cycles:

Encoding:

Operation:

DJNZ direct, rel

Bytes:
Cycles:

Encoding:

Decrement and Jump if Not Zero

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.

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 DINZ and one to alter the pin.

2
2

[ 1201 [ 2rrr | [ reladdress |

DINZ
(PC) « (PC) +2
(Rn) < (Rn)-1
IF (Rn)>0or(Rn)<0
THEN
(PC) « (PC)+ rel

3
2

[ 1101 Jo1o0 1] [ directaddress | [ reladdress |
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Operation: DJINZ
(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:
Cycles:
Encoding: [ 00 0 0] 0100 |
Operation: INC
(A) « (A)+1
INC Rn
Bytes: 1
Cycles: 1
Encoding: [ 00 0 0] 1 rrr
Operation: INC
(Rn) « (Rn)+1
INC direct
Bytes:
Cycles:
Encoding: | 0000 [0 10 1| [ direct address |
Operation: INC

(direct)«—(direct) + 1
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INC @Ri
Bytes: 1
Cycles: 1
Encoding: [ 0000 [O011i
Operation: INC
(Ri))—((Ri)) +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 01H.
Bytes: 1
Cycles: 2
Encoding: [10 1 0] 0011 |
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 P12 LABEL1
JB ACC.2, LABEL2
will cause program execution to branch to the instruction at label LABEL2.
Bytes: 3
Cycles: 2
Encoding: | 0010 [0000]| [ bitadres | [ reladdress |
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,LABEL1
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]| [ bitaddres | [ 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,
JC LABEL1
CPL C
JC 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 (C)=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 AJIMP instructions in a jJump table starting at IMP_TBL.:
MOV DPTR, #JMP_TBL
JMP @A+DPTR
JMP-TBL: AIMP LABELO
AIMP LABEL1
AIMP LABEL?2
AIMP LABEL3
If the Accumulator equals 04H when starting this sequence, execution will jump to label
LABEL2. Remember that AJMP is a two-byte instruction, so the jump instructions start at
every other address.
Bytes: 1
Cycles: 2
Encoding: [ 0111 [00 11|
Operation: JMP
(PC) «— (A) + (DPTR)

JNB bit, rel

Function:

Description:

Example:

Bytes:
Cycles:
Encoding:

Operation:

Jump if Bit is not set

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.

The data present at input port 1 is 11001010B. The Accumulator holds 56H (01010110B).
The instruction sequence,

JNB P1.3, LABEL1

JNB ACC.3, LABEL2

will cause program execution to continue at the instruction at label LABEL2
3
2

[ 0011

INB

(PC) — (PC)+ 3

IF (bit)=0
THEN

[0000]| | bitaddess | | rel address

(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 LABEL1
CPL C
JNC LABEL2
will clear the carry and cause program execution to continue at the instruction identified by
the label LABEL2.
Bytes: 2
Cycles: 2
Encoding: | 0101 [0000]| [ reladdress
Operation: JNC
(PC) — (PC)+ 2
IF (C)=0
THEN (PC) « (PC) +rel
JNZ rel
Function: Jump if Accumulator Not Zero
Description:  If any bit of the Accumulator is a one, branch to the indicated address; otherwise proceed
with the next instruction. The branch destination is computed by adding the signed relative-
displacement in the second instruction byte to the PC, after incrementing the PC twice. The
Accumulator is not modified. No flags are affected.
Example: The Accumulator originally holds 00H. The instruction sequence,
JNZ LABEL1
INC A
JNZ LAEEL2
will set the Accumulator to 01H and continue at label LABEL2.
Bytes: 2
Cycles: 2
Encoding: | 0111 [0000]| [ reladdress
Operation: JNZ
(PC) « (PC)+ 2
IF (A)#£0
THEN  (PC) « (PC) +rel
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JZ  rel
Function: Jump if Accumulator Zero
Description: I 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 LABEL1
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: | 0110 [0000]| [ reladdress
Operation: JZ
(PC) « (PC)+ 2
IF (A)=0
THEN  (PC) « (PC) + rel

LCALL addr16

Function:
Description:

Example:

Bytes:
Cycles:
Encoding:

Operation:

Long call

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.

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.

3

2

|0001 |001o|

LCALL

(PC) « (PC) + 3
(SP) « (SP) + 1
((SP)) < (PC1.0)
(SP) « (SP) + 1
((SP)) <= (PCys.0)
(PC) « addr,

| addr15-addr8 | | addr7-addr0
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LJMP addrleé

Function:

Description:

Example:

Bytes:
Cycles:
Encoding:

Operation:

Long Jump

LJMP 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 [O0O10 | | addr15-addr8 | | addr7-addr0

LIMP
(PC) « addr,

MOV <dest-byte>, <src-byte>

Function:
Description:

Example:

MOV A,Rn
Bytes:
Cycles:
Encoding:

Operation:

Move byte variable

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.

Internal RAM location 30H holds 40H. The value of RAM location 40H is 10H. The data
present at input port 1 is 11001010B (OCAH).

MOV RO, #30H ;RO0<=30H
MOV A @RO JA<=40H

MOV  R1,A ;R1<=40H

MOV B, @RI ;B<=10H

MOV @RI, PI ;RAM (40H) < = 0CAH
MOV  P2,P1 ;P2 #0CAH

leaves the value 30H in register 0,40H in both the Accumulator and register 1,10H in register
B, and 0CAH(11001010B) both in RAM location 40H and output on port 2.

[11 1 0] 1rrrx

MOV
(A) < (Rn)
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*MOV A,direct

Bytes: 2
Cycles: 1
Encoding: | 1110 [0 10 1] [ directaddress |

Operation: MOV
(A)« (direct)

*MOV A, ACC is not a valid instruction

MOV A,@Ri

Bytes:

Cycles: 1
Encoding: | 11 1 0 [01 1
Operation: MOV

(A) < ((Ri))
MOV A#data
Bytes: 2
Cycles:
Encoding: [ 0111 [0 10 0] [ immediatedata |
Operation: MOV
(A)« #data
MOV Rn, A

Bytes: 1

Cycles: 1
Encoding: | 1111 [ 1rrr
Operation: MOV

(Rn)—(A)
MOV Rn,direct

Bytes: 2

Cycles: 2
Encoding: [ 1010 [ 2rrr | [ directaddr |

Operation: MOV
(Rn)«—(direct)
MOV Rn,##data

Bytes: 2
Cycles: 1
Encoding: | 0111 [ 1 rrr | [ immediat data

Operation: MOV
(Rn) « #data
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MOV direct, A

Bytes: 2
Cycles: 1
Encoding: | 1111 [0 10 1] [ directaddress |

Operation: MOV
(direct) < (A)
MOV direct, Rn

Bytes: 2
Cycles: 2
Encoding: | 1000 [ 1rrr | | directaddress |

Operation: MOV
(direct) « (Rn)

MOV direct, direct

Bytes: 3
Cycles: 2
Encoding: [ 1 000 [0 10 1] [ diraddr(src) |

Operation: MOV
(direct)« (direct)

MOV direct, @Ri

Bytes: 2
Cycles: 2
Encoding: | 1000 [0 11| [ directaddr |

Operation: MOV
(direct)«—((Ri))

MOV direct,#data

Bytes: 3
Cycles: 2
Encoding: [ 0111 [010 1] [ direct address |

Operation: MOV
(direct) < #data

MOV @Ri, A
Bytes: 1
Cycles: 1
Encoding: [ 1111 Joz11i
Operation: MOV

(Ri)) — (A)
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MOV  @Ri, direct

Bytes:
Cycles:
Encoding:

Operation:

2
2

[ 1010 Joz1z1i] [ diectaddr |

MOV
((Ri)) « (direct)

MOV @RI, #data

Bytes:
Cycles:
Encoding:

Operation:

2
1

[ 0111 Joz11i] [ immediatedata |

MOV
((Ri)) «— #data

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,P33
MOV P1.2,C

will leave the carry cleared and change Port 1 to 39H (00111001B).

= N

[1 01 oJo o 1 1] [ bitaddress |

MOV
(C) — (bit)

2
2

[1 00 1Jo 0o 1 o] [ bitaddress |

MOV
(bit)— (C)
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MOV DPTR, #data 16

Function:
Description:

Example:

Bytes:
Cycles:
Encoding:

Operation:

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]0 o0 0 0] [ immediate data158 |
MOV

(DPTR) « #data, o
DPH DPL « #data,s ¢ #data,,

MOVC 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 T7TH
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 MOV C 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:
Cycles:
Encoding:

Operation:

1

2
[1001Joo0o11]
MOvC

(A) < ((AM)+(DPTR))
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MOVC A,@A+PC

Bytes:
Cycles:
Encoding:

Operation:

1
2

[ 1000 Joo11]
MOVC

(PC) «— (PC)+1

(A) — ((A)+(PC))

MOVX <dest-byte>, <src-byte>

Function:
Description:

Example:

MOVX A,@Ri

Bytes:
Cycles:
Encoding:

Operation:

Move External

The MOV X 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 P0. Eight bits are sufficient for external 1/0 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 MOV X.

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 MOV X 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 MOV X instruction using RO or R1.

An external 256 byte RAM using multiplexed address/data lines (e.g., an Intel 8155 RAM/
1/0/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 1/0. Registers 0 and 1 contain 12H and 34H.
Location 34H of the external RAM holds the value 56H. The instruction sequence,

MOVX A, @R1
MOVX  @RO, A

copies the value 56H into both the Accumulator and external RAM location 12H.

[1110]o001i]

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

Bytes: 1
Cycles: 2
Encoding: | 1110 [000 0|
Operation: MOVX
(A) — ((DPTR))
MOVX @Ri, A
Bytes: 1
Cycles: 2
Encoding: [ 1111 Joo1i]
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

(OAOH). 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 00 1 0 0]

Operation: MUL
(A)7o— (A)x(B)
(B)15-8
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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 pP2.7
NOP
NOP
NOP
NOP
SETB pP2.7
Bytes: 1
Cycles: 1
Encoding: [0 0 0 0o 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 0OD7H (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:

[010 o1 rrr

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

2
1

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

ORL
(A)«— (A) V (direct)

[01 0001 1

ORL

(A)— (A)V((RD)

2

1

[0 1 00]J0 10 0] [ immediatedata |
ORL

(A)— (A)V #data

2
1
[0 1 0 0Jo 0o 1 o] [ directaddress |

ORL
(direct)« (direct) \V/ (A)

ORL direct, #data

Bytes:
Cycles:
Encoding:

Operation:

3
2

[0 1 0 0Jo 0o 1 1] [ directaddress | [ immediatedata |

ORL
(direct) «— (direct) \/ #data
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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, or OV = 0:
MOV  C,PL0 ;LOAD CARRY WITH INPUT PIN P10
ORL C,ACC.7 ;OR CARRY WITH THE ACC.BIT7
ORL C,/oVv ;OR CARRY WITH THE INVERSE OF OV
ORL C, bit
Bytes:
Cycles:
Encoding: [ 0 1 1 1 Jo 0 1 0] [ bit address |
Operation: ORL
(C) — (C) \V (hit)
ORL C, /bit
Bytes: 2
Cycles: 2
Encoding: [ 1 0 1 0 [0 0 0 0| [ bitaddress |
Operation: ORL o
(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 01 [0 0 0 0] | direct address |
Operation: POP

(diect) < ((SP))
(SP) < (SP)-1
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PUSH direct

Function: Push onto stack
Description:  The Stack Pointer is incremented by one. The contents of the indicated variableis then copied
into the internal RAM location addressed by the Stack Pointer. Otherwise no flags are
affected.
Example: On entering interrupt routine the Stack Pointer contains 09H. The Data Pointer holds the
value 0123H. The instruction sequence,
PUSH DPL
PUSH DPH
will leave the Stack Pointer set to 0BH and store 23H and 01H in internal RAM locations
0AH and OBH, respectively.
Bytes:
Cycles: 2
Encoding: | 1 1 00 Jo 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 OBH. 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 [0 0 1 0
Operation: RET
(PCis6) < ((SP))
(SP) « (SP) -1
(PCr.0) < ((SP))

(SP) « (SP) -1
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RETI

Function:

Description:

Example:

Bytes:
Cycles:
Encoding:

Operation:

RL A

Return from interrupt

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.

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.

1
2
[00 11 Joo 1 0]

RETI

(PCis) < ((SP))
(SP) < (SP) -1
(PCr0) < ((SP))
(SP) < (SP) -1

Function:

Description:

Example:

Bytes:
Cycles:
Encoding:

Operation:

Rotate Accumulator Left

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.

The Accumulator holds the value 0C5H (11000101B). The instruction,
RL A
leaves the Accumulator holding the value 8BH (10001011B) with the carry unaffected.

1

1

[0010]Jo0oo01 1]
RL
(An+1) < (An)
(A0) «— (A7)

n=0-6
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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
(An+l) — (An) n=0-6
(A0) — (C)
(©) — (A7)
RR A
Function: Rotate Accumulator Right
Description:  The eight bits in the Accumulator are rotated one bit to the right. Bit O 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 [0 0 1 1|
Operation: RRC
(Antl) — (An) n=0-6
(A7) —(C)
(C) — (A0)

185



STC11F-10Fxx R %1 8 A HLIE 7

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:
Cycles:
Encoding: [ 1 1 01 Jo 0 1 1]
Operation: SETB
C)«1
SETB bit
Bytes: 2
Cycles: 1
Encoding: [ 1 1 0 1[0 0 1 0| [ bitaddress |
Operation: SETB
(bit) — 1
SJMP rel
Function:  Short Jump
Description:  Program control branches unconditionally to the address indicated. The branch destination is
computed by adding the signed displacement in the second instruction byte to the PC, after
incrementing the PC twice. Therefore, the range of destinations allowed is from 128bytes
preceding this instruction to 127 bytes following it.
Example: The label “RELADR?” is assigned to an instruction at program memory location 0123H. The
instruction,
SIMP RELADR
will assemble into location 0100H. After the instruction is executed, the PC will contain the
value 0123H.
(Note: Under the above conditions the instruction following 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| | rel.address |
Operation: SIJMP
(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.

[100 1 J1rrr]

SUBB
(A) = (A)-(C)- (Rn)

= N

[1 00 1Jo 1 0 1] [ directaddress |

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

[1 00 1]Jo 1 1]

suBB
(A) =AW -(©)-(Ri)
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SUBB A, #data

Bytes: 2
Cycles: 1
Encoding: [ 1 0 0 1[0 1 0 0| | immediatedata |
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 0C5H (11000101B). The instruction,
SWAP A
leaves the Accumulator holding the value 5CH (01011100B).
Bytes: 1
Cycles: 1
Encoding: | 1 1 00 [0 1 0 0|
Operation: SWAP

(Aso) << (Arl)

XCH A, <byte>

Function:
Description:

Example:

XCH A,Rn
Bytes:
Cycles:
Encoding:

Operation:

XCH A, direct
Bytes:

Cycles:
Encoding:

Operation:

Exchange Accumulator with byte variable

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.

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.

[11 00 J1rrr
XCH
(A) <= (R)

[ 11200 o010 1] [ directaddress |
XCH
(A) <= (direct)
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XCH A, @Ri
Bytes:
Cycles:
Encoding:

Operation:

XCHD A, @Ri

[1100 o111

XCH
(A) <= ((Ri)

Function:
Description:

Example:

Bytes:
Cycles:
Encoding:

Operation:

Exchange Digit

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.

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.

1
1
[1101 o011

XCHD
(Aso) <= (Riso)

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:
Cycles:
Encoding:

Operation:

XRL A, direct
Bytes:

Cycles:
Encoding:

Operation:

XRL A, @Ri
Bytes:
Cycles:
Encoding:

Operation:

XRL A, #data
Bytes:

Cycles:
Encoding:

Operation:

XRL direct, A
Bytes:
Cycles:

Encoding:

Operation:

[01 10 ]1rrr

XRL

(A) < (A) A (Rn)

[0110 o010 1] [directaddress |
XRL

(A) < (A) A (direct)

1
1

[01 10 Jo11i

XRL

(A) < (A) A (Ri)

2
1

[01 1 0f0100] [ immediat data |

XRL

(A) « (A) A #data

2
1

[01 1 000 10] [ direct address |

XRL

(direct) « (direct) A (A)

XRL direct, #data

Bytes:
Cycles:
Encoding:

Operation:

3
2

[01 10001 1]

direct address

immediate data

XRL
(direct) « (direct) A # data
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AR5 B A, IR 5 AFAE CPUAI S M 28— w Wi Y515 SR 040 I o 308 5 AR B0t 1 A B 2% S e
B, DL Ab e 5 S A B e W SRR, B B — AN R — MRS g . CPULE R S
IR S 2% i B i R R T 3K

M CPUIEAEALEE — AR Wi SR B (BAT AR R T IR SRR » RET Hh—4
AR LB E R WG K . WIERCPUREYS B (5 X JF ok Hh Wil IR S A2 7, T 22 A BAR O
R R s R, BSOS, R R WIS R, XN RERCA T TR E
R TR W RGN Z Joh I RS, BOA TR EIIRERI T T REFRN R T B R G .

STC11/10xx 2 51 0 HLER AL T 64 P RS, & A140 B0 AhERrh MrO(INTO). I 830
T AR ETLONTL). @R 281, B O (UART) s, AR R (LVD) R 7. 7 (0 o
W B A 2N W e Se 2. FH P ] DAF DG i T S8 VR (BEAVIE.7) B B2 H T (1) 78 VALK B il B
AR BER, 0] CLR T A R A 7 70 V7 SR A CPU M S AH N 1 H BT IR s B — AN AR
A DR AR SRS % D R B B R WRIRES s B — N Wt e 2o 3 vl R E . il
S R Wi SR aT AT WL e b b, oz, ARACSe 21 R Wil sSRAS BT DAST B s fe Se 4 2
BRI . 24 P AN A RS S 2 i v b (R B P A B, B 2 VR SR R 58 28 0 i i g R A
Hilr. STCLL/10xx FF1 R HL A 5> H B 2 1) 0% 40 T 3R 6-1HT 7 :
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®6-1  HPTEIIRY

I e e A
Rt | sty (IP) W | G | b 1or
INTO :
0003H 0 (highest PX0 0 1 1EO EXO0/EA
(SR 0) (highest)
Timer O 000BH 1 PTO 0 1 TFO ETO/EA
INT1
0013H 2 PX1 0 1 IE1 EX1/EA
G
Timerl 001BH 3 PT1 0 1 TF1 ET1/EA
UART 0023H 4 PS 0 1 RI+TI
LVD 0033H 6(lowest) PLVD 0 1 LVDF ELVD/EA

W B ARFIR D BE AT AE A PR IR AL, AR P I e B2, 5% 4E8051 L AL
AL SE e A

IARMEHCIES HfE, PRraExR Y SHuE TS, Fli:

void Int0_Routine(void) interruptO;
void Timer0_Rountine(void) interrupt1;
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 2 41| B Fr WL F KT 22 8t 45 44 7~ 7 P tn 1K1 6-1 T

Timer0/ TFO

TCON2/T1=0 1>

INT1—o0C
TCON.2/IT1=1

Timer0/ TF1

LVDF

L4

E
UART RI—T > oo

A 4

wlobal Enable

EA

LR T WA B Tl e 4k
il 27 A4 5 1) 27 A7 2 -
¥ ' Rl
IERFAT 7% IPZFA7 2% IR S 4 i
PX0 of b
o5 high
PTO ot >
| 5
|
EX1 c Pxol\zl N
I 0
ET1 PX0 ot N
O/_G)l,c o\zo d
! PS ol )
_ il
| i)
| W
|
ELVD PLVDoL |
o - Ic o\go_
|
| v
i low
EA,|

K6-1 STCL1/10xxZ 45| H b RGi 47
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1315 BGTO(TNTO) A1 /b 3o I L (INTL) B PTAC Fh P A4, 0 R MR AAG o 7R 341 o
W ) 2 7 2 7 T 2547 3 TCONFF T IEO/TCONLLATIEL/TCON. 3. 4 418 1 Wi I 55 7 15 4 i
J& s s SRR EALIEORIIELS: H Bl 4iE0. TCON%F A7 3% 1 [¥)1TO/TCON.OFIITL/TCON. 2k
SE T AN IO LR AR BT i 77 308 2 R il A 77 30 IniRITx = 0(x = 0,1), B4 RGHE
INTX(x = O, L) BRI S 1 5 1T 7 SR s k. S ITX = 1(x = 0,1), FB4 RAELEINTX( x=
O, L) BRI BI85 AT 7 A SRS el o 436 e ITO(INTTO) A S 3 B L(INT 1) 8 7T LI T4 8
Bt AR A i

SE I ARORIL R WA SRR B AR TFORITFL. 45E I 28 5 472 B THX/TLX(X = 0, 1) i i, i
HARELLTRX(x = 0, ) BN, ER AP A L 2y U KPATIZE 8 b b, 2 i 28
Fe it 5 B TPX(x = 0, 1) S B

4 7 1L I SR 25 2R DR R 47 111K 32 o T R 5 R T T BT — AN B L
JG, ERAT O R

EFEAT I (LVD) H 72 HILVDF/PCON.51E SR 7= A= 1 %A 0 7 A A B o

B WA AT A B AU R R6-20T7R

#6-2  HWTfih
Fp BT IR fi AT A
INTO . . — -
(SR BP0 (ITO/TCON.O = 1): T[4 (ITO/TCON.O = 0): % H=.°F
Timer 0 SE BT 2807 Y
INT1 AN ey — -
(SRR D) (ITL/TCON.2 =1): FFf&#  (IT/TCON.2 = 0): ik Hi°F
Timerl SER 28 L
UART RIL BT 5E IR
LVD FELYR R T B 2K T LV DA I H
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6.2 hHTHFR

. " Ak K 755 o
e Hiih T . Lop | ALl
IE Interrupt Enable | A8H | EA |ELvD| - | ES | ETL | Ext | ETO | EX0 [00Xx0 0000B
1P '”te””f;vz”o”ty B8H | - |[pLvD| - |Ps|PTL|Pxt|PTO | PX0 |x0x0 00008
TCON Timer Control 88H | TF1 | TR1 | TFO | TRO | IEL | IT1 | IEO | ITO 0000 0000B
SCON Serial Control 98H |[sMo/FE| sM1 | sm2 | REN | TB8 | RB8 | TI | RI' |0000 0000B
AUXR Auxiliary register 8EH T0x12|T1x12|UART_MOXGlBRTR|SZSMOD|BRTle|EXTRAM|SlBRS 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 8FH - RXD_PIN_IE | T1_PIN_IE | TO_PIN_IE - BrTcLko | T1cLko | Toctko| 0000 0000B
register

ERAFIL T 5STCLU10xx R F Ly HUP WA SR I A A A7 #s, T IZ— xS Bik ey 77 4%
BEAT 4.

1. P R IF ST FEIE
STC11/10xx R 41 5 5 HLCPURS F Wi i FF A Bk b i, R — AP TR & 8k o v iy, 2

HI PR AR R T fo VR 5 A7 4R 1B (IEDNRFIR DI REAF A7 ds, BRI 7T L N ASHD FHif), ik
Y

IE: F W oir2ifrds (R4 SH4k)
SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO
IE A8H name | EA | ELVD - ES | ET1 | EX1 | ETO | EXO

EA: CPURE Il SLVFZ 1AL, EA=L, CPUJFHUIMT, EA=0, CPUJEHITAT [+ W H it o
EARIAE T2 A8 Wy ST VE T M gzl B P IR o S B2 EATR ) FE 2 4 rh Tl B
L Hh T FC VR ) A4

ELVD : &AM sF Wy o7, ELVD=1, SRR AW ELVD=0, &k (A% A I 7.

ES : Byt suifir. ES=1, fVFERATIHE; ES=0, 5 ibE4T H1HT.

ET1: SEWATES TR B rh Wr o vrfr . ET1=1, ARWT14W, ET1=0, 2% ET1r K.

EX1: MBI W v, EX1=1, RVFAMEHIBII W EX1=0, 24N WL

ETO : TOMI%E ey o ¥r 7. ETO=1, f¥FTOdlkr; ET0=0%%ETOH .

EXO0: Ao W o vrfr. EX0=1, RVFHlr; EX0=0%% (1 ik,
STCLU10XX R4 HLE AL LLG, 1EYEO, AP REFE “17 siE “0” IEMMNIIAL, 52

I A0 VP BAE b P W 0 P T R, Al R — AN R T o v W 20 R B A CPU S R . B

HERI N 25 AT A #EFE 25k 52Pl (SETB BIT; CLR BIT) , A5 i #AEH6 & s2 Bl (R
MOV IE, #DATA, ANLIE, #DATA: ORL IE, #DATA; MOV IE, A%) .
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2. B AERITHIF FRRIP

B4 8051 L i LA AR TR e, Bt e AR S 2, mT DASEER B % Hh TR &
STCLL/10xx R 51 B [ LA e 2t 54 488051 I 5E 4 a2, T8It B EAFIR N AL 2 (7 A WL E TP, Tk
FL A e S 25 B N AN R R S

—ANELESAT BURAR Je g b b BE s AL e b B B i T, (BAS BE 0 53 — MR S g b I B
T, —HEPUTRIE R, BRNREEARETI, iR B3R5 G FRAT — 2548 4 A BE ST 1 R
WrHIE . LA iR wT S 4h >k T THT R A JE AR«

LA R o 4 s AR e b i T, IR ANRE
2. —Fh T (N RS OERRG) , — BRI, A2 e KR g b B e b

STC1Y/10xx R A1 5 7 LI 8510 e 2 428 il 2 A7 2 A% sl R
IP: RS gl Zr A 2k (AT 47 F-4b)
SFR name | Address | bit B7 B6 B5 B4 | B3 | B2 | BL | BO

IP B8H | name - PLVD - PS | PT1 | PX1 | PTO | PXO
PLVD : A Hs Al o Wi e S g4z il 7

MPLVD=0HF, i H Al - W7 Ay S AR A 56 2 v W (AR R S 2%)
MPLVD=10, I Rl A W7 AR AR S 2 i (e S 20
PS: H Wit e g b

PS=0fF, Hf LT A SRARL e g i (AL 2a 20

MPS=1if, TR WM B S 2 b T (Rt e 20
PTL1: s i #% 1 W Se Az il 7

MPT1=01f, 2251 WA R ARAR 26 2 Hh b (AR 26 40

HPT1=1Kf, &I 251H WEABARR S g b b (il e 40
PX1: ANEB e LA S8 A% A

PX1=00, A W LA EARAR Ja 2 b (AR 240

HPX1=1FF, AMEH W A BARAR Se g B (rfe e )

PTO: 5 i 20 W ife S g 4% il 4

HPTO=0H, & 2500 Wi A AR Ja 2 Hh b (IR e 40

MPTO=18F, &M 830 B AR e g i (it Hed)
PXO0: A O e e gz il 7 .

PXO0=0FF, Ak W0 A EAR e 2 b (I fe e )

PX0=11, A WO A BARAR e b b (Rl e 40)
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. ERTEE/ i B EEIEHIF F28TCON
TCONAER 23T A5 TO. TR M 2774y, FIRWAIFATO. T1% H R WrE A4S 3K

FR RS, TCONAE =R T:

TCON : EN 88/ 5as b st a7 (A hr5-4k)

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

TCON 88H | name | TFL | TR1 | TFO | TRO | IEL | IT1 | IEO | ITO
TFL: Tl Wrbe&. TIRR VRIS, ABMEIFGE LT . 247 Ak i el A 1

TR1:
TFO:

TRO:

IE1:

IT1:

IEO:

ITO:

“17 TFL, FICPUIERHHNT, — B ORFFEICPUN N BT, A HEECFE “0”  (Hm iy
EHHRAE “07 ) .

SE I 2% 1 IS AT 8 AL

TO% b & . TOWE RV FE LS, MAMEFFEINLTHEL Mo m e, hiE kg
“1” TFO, [AICPUIERMM, — EARFFCPUNN iZ R I, A i EE0 (HAf d i
BB

SE I 2R0H B AT $2 HIAL

ST LIS SR YE (INT1/P3.3) b, IE1=1, AFEBrRBTmCPURE R T, 24CPUN M %
FRITR ARG 07 IEL.

AN T L BT SR A AT . 1T1=0, INTL/P3.35| i F (R Ho T 5 1] fink 2 7150 v by
1. 1T1=1, AMEBAWILA N B R 77 5.

AN 0 SR IE (INTO/P3.2) #r:&. 1E0=14M 0[] CPUiE K Fh i, 4 CPUNR R4k
ERA S, HEEE €07 IE0 GAVBfi &k TR .

AN R WO T SR AR S AT . 1TO=0, INTO/P3.25] I I F AR a7 1 fish 2 #1356 1 1870 .
ITO=1, #MBrRWI0AN T~ R il &k 5 5o

4. BITOIEHIFFEISCON
SCON N H AT L5l 27 /745, SCONAS U1«

SCON : i fF Il 25 173 (W)

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

SCON 98H name | SMO/FE | SM1 | SM2 | REN | TB8 | RB8 | TI RI

RI:

TI:

AT L8R bR & . 47 R AT DL R e H DA RO AR, A 2 e e 280 565 847 20 4 e
Bl AU 20 3TAEHSM2=00F, TR 30 B b AL R IRl B s M E 4T L
77 28 7 3 TAE HSM2=11F, T 82U B (1 S5O FU M RB8 N 1 5, [ I B i 1) 4
BT TEN B 1. RTINS 47 D LIE [ CPUHIE T Gadierbiby) , RILAZE R FH 7 i
Wr AR 55 FE P iE % .

HEATHARER WA E . BT 1T RN0KRER, A6 EdE, mErEEL &L
AL, Jr R 3 RAEN, ERIEE I IR B 1. TI=1F R #4710 LIELE[AICPU
HAB b (RPN o« (EAVER IS, CPUMIRN K IE WG R, B mPATh RS AR
BFIFATIES, TIULAHH PR W RS T i,

SCONZFfFas ARSI S h i TE o, fEHAEN 4.
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5. KERNFEHEXFFRS: BIRITHSEFEEPCON
PCONN HL g% 6l 27 /7-#% , PCONAS U1 -
PCON : Hi %l 75 /7 2%
SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO
PCON 87H name SMOD | SMODO | LVDF | POF GF1 GFO0 PD IDL
LVDF : R JEA AR EA, 7]t 2 A0 A 0w Wi i SR A 54
TEIES TAERI S N TARIRAS IS, oS o938 TAE B R Vel R BN T T, %A
SHE1, SRERA AR BV TE IS, BILE P33 A B Ve o T A I | TAl B
JERS, ANEBRE RHRER W, A EESI AL, S ER RS0, JE0E, W
P B AR FE R Ve e 4k SR TR A T IS A s, 1240 X E sh BB N L.
TEHE NS FE TAERAS AT, G0 AR S F B A SR ml P2 A rp T, DE R N o AR
Je s ARSI FLE AN TAE CLRRARIhAE . U Sk ol P2 A AR SR A Fh T, DU AE 3N
P S, R B R S T AR, 78 P AR R Ve oI TR A I 1A He e
e, PEAEAR A W, ATREMCU M i IR S e i
FEL YR 1) 27 A7 2 PCON A 1 AR A S AR R AG T W o2, 7ESLAMEN4H.
TEF T VR A7 AR EAR, AR I BT AH 182 (1) 9 YR /& ELVD/IE.6
IE: ThIi R VFZifAas (ATALSHhh)
SFR name | Address | hit | B7 B6 B5 B4 | B3 | B2 | BL | BO
IE A8H | name | EA | ELVD - ES | ET1 | EX1 | ETO | EXO
EA: CPU sl 45l iz, EA=1, CPUJF T, EA=0, CPUJF iz FrA () i .
EARIAE F A2 A W Fo VT i e das il o BRI vb R 1 20 S2 EATE I JL vk 52 4% A Wi H
CL PR A W o AR 2 ) L 2 )

ELVD : (R Al b W7 Se P4z, ELVD=1, FevFfiHcksil it ELVD=0, ZEIEAR TG o .

198



STC11F-10Fxx 2 51| 1 WL $6 e

6.3 ETLER

STC11/10xx F 4 5 7 WL T A B b Wi B A 2 h WO S8 4, X T3 6 rh i SR U AT 2 A2
ANEA S W EAR AR Z b, TSI G P T I S5 AR PR . — N IEE ST RSB g
e U e e H B R T, (EANRER S — MIRIL e b Wi by, — BT RIZEH, AR
[Bl 5 RETI, R8I EFEFJa AT — 248 2 4 BEM NEHT K i Hs o DA B TR W] JA 9408 T i
9 25 T AN -

LARIRSE L b Wl g L Se g b Wi b, [ Z AN
2 AR — R iy ONVE R RGOE RS, — BAFBIMRL, A2 FEE 0[R2 W v

LR YN UAS A — L SE 2 rh b 2R, W — A ERAG B AR ST, HOR T A BRI 2 K
Fro XM B TAERNMUERA, EFERAEES — MHIIEE R A, STCLU10xx R 55 HLA&
H AL S BT a0 R

e 147 958 SN GE
INTO (highest)
Timer 0
NT1
Timer 1
UART1

o rwWNhEO

LVD (lowest)

WARMEHC EFHE, PRrERKY SHUEPErS, fla:

void Int0_Routine(void) interruptO;
void Timer0_Rountine(void) interrupt1;
void Intl_Routine(void) interrupt 2;

void Timerl Rountine(void) interrupt3;
void UART1_Rountine(void) interrupt4;

void LVD_Routine(void) interrupt 6;
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6.4 FhiETALIE
2 e e A T HLAECPUMR S, FEREFR R R, R R T a0 A

A6 1T 161 4 P 4
AR L o T IR 4

T R 5 R TSROE ORI % AR M) — B . TSRLARETT (PR 1) #5445, J4PCIE
WORGFREUR, FEUR S JEREG A 8, 2 5 R T A Ak ST

Sy R TSI, BRSSP CA OB ORI 0, R IR T B ATT X
PR 25 R FE R B . % TR AR 5 R FON L S RSP ) A

L AT IEBIAT TR 2 i AT Se B
2. PCIEBUEARR;

3. BRI

4. PHk [R5 FoAd o 5

5.

6

Hh T o 1)
External Interrupt 0 0003H
Timer O 000BH
External Interrupt 1 0013H
Timer 1 001BH
UART1 0023H
LVD 0033H

B R RPATHRIE T B, U PR SRR SR B BEE . BT W s DA T
REFF A1 2% T AR B0 7, PTCA B 7 I8 156 18 W ORI AE 16 4, ad v by i) & X (LJMP
MAIN) .

AR AREHRETIRAMUERETIHE S

RETHE 4 BAR A3 HIPCIR [F1 2| R ke s W iy 4 5, {HRETHE A A 7 2 o WA S 2R 26 fik
REHIIhEE, RWiEH KRGS YNHEERE T, )5 RS IR AR 2 R W SRR A b
Wi N7

25 P AE A T IR S5 R e AT T ONARBRAE, IZERET IR 4 3047 A1 B3k 47 AH 97 ) H R 45
1, BIAE IR 25 R T PUSHAE 4 5 POPHE A RS, 75 T AS B IE A 3R [5] 7
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6.5 SMERHIRR

AR HR WTO(INTO) AN A1 38 A BT L(INT 1) fk i A P Rl i 7 3, T B v Al i 7 ORI H P fie
R

TCONZF A7 2% 1 (1 TO/TCON.OFTITL/TCON.2 ¥ 5E 1 A8 WrO AT 12 N B i find 2 36 f2 (I HRL
Pk . WEITX = 0(x = 0,1), A RGAEINTX(X = 0, 1) R E] T BV 5 7] 72 A2 48 o 1
WHRITX = 1(x = 0,1), A RGAEINTX( x= 0,1) FIERMMK o J5 A 0l P Az A i o A0 A Bk
O(INTO) AT A1 48 A i LANT L) 34 7] LU K 5 7 Lt A Qg J

H T R G A ot SRR R W7 5] BCRAE LG, BT DO T R R 2, NS 5 Rz 2 b
YeRF2N RGN Bl o an SREAM R W AT BRI, BESR DA ZTE AH N 1) 5| R R i P 2 1A
RGN Bl i HARH T B aE B — AN RGN B, A BER R Z T BRI CPUR I B . [FAE,
YA R TR A FESE AT A, UL SR DA Z0FE A NI 5| BRI R FEF 2 /D24 RGERT B, X R
A BERA PRCPURE S AS I BZ AR L T15 5
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6.6 FHTNNIERF
6.6.1 JhERHEROANTO)HIMIXIZRF (CIEF L HRIZF)
1. 2R ——E RN ER R Oy TS P45 Fh BT

CizFr:

/* */
O (e VT DTS [p7 S il 1o s —— Y
L T TGt E e e L) 1T 1 S — )
1> SRR P A O E R S A ST Bk AR Y - */

/* */

#include "reg51.h"

//External interruptO service routine

void exint0() interrupt O /IINTO, interrupt O (location at 0003H)
{
}
void main()
{
ITO =1, //set INTO interrupt type (1:Falling 0:Low level)
EX0=1; /lenable INTO interrupt
EA=1; /lopen global interrupt switch
while (1);
}
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SCRIER
I* */
[ 1 (o) L IDIR U/ 11 7 P—— *
L TR Il e A a L L LD I —— *
T S ST N S (Y2 e J— *
I *|

;interrupt vector table

ORG 0000H
LIMP  MAIN
ORG 0003H
LIMP  EXINTO
ORG 0100H
MAIN:
MOV  SP, #7FH
SETB ITO
SETB EXO
SETB EA
SIMP  §

;External interruptO service routine

EXINTO:
RETI

END

;INTO, interrupt O (location at 0003H)

;initial SP

;set INTO interrupt type (1:Falling O:Low level)
;enable INTO interrupt

;open global interrupt switch
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2. IEF2—E/RIMNER R EORY T PG TR T MR AR 4R FR AR T
CE/F:

I* */
P - FRSTC 1T FF 8 HLADHErH T0( T B W s st 58, -/
L SR TR TS @ L TIE D7) S—— *
g e O e o g s — *

/* */

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

//External interruptO service routine

void exint0( ) interrupt O /IINTO, interrupt O (location at 0003H)
{
}
void main()
{
ITO=1; //set INTO interrupt type (1:Falling 0:Low level)
EX0=1; /lenable INTO interrupt
EA=1; /lopen global interrupt switch
while (1)
{
INTO =1; /Iready read INTO port
while ('INTO); /lcheck INTO
_nop_();
_nop_();
PCON = 0x02; /IMCU power down
_nop_();
_nop_();
Pl++;
}
}
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STHRIER

I* */
% e RSTC 1T 510 F LA ITO( T B MBS P, -/
[ LS I L RS I | SR ) ————— *
P SRR P o S B P T STCHG YR B AT —ommreeee *

/* */

;interrupt vector table

ORG 0000H
LIMP  MAIN
ORG 0003H
LIMP  EXINTO
ORG 0100H
MAIN:
MOV SR, #7FH
SETB ITO
SETB EXO
SETB EA
LOOP:
SETB INTO
JNB INTO, $
NOP
NOP
MOV  PCON, #02H
NOP
NOP
CPL P1.0
SIMP  LOOP

;External interruptO 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
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6.6.2 SNERFRETIANTD)RNKIZF (CRERF FLRIZF)
1. 2R ——ERANER AR 1 B TR PS5 e B

CiEFF:
I* */
[ Vo RN LN /S 1T 27 p——— *
L SR TR TS S L TICL D7) S ———— *
[ T O e o g — *

I* */

#include "reg51.h"

/[External interruptl service routine

void exintl() interrupt 2 /IINTL, interrupt 2 (location at 0013H)
{
}
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);
}
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SCARIER

I* */
R T (o S TV NIRRT 1 E——— *
R iR T e s et e i1 ————— *
g T TS L T WS (L e — *

I* */

;interrupt vector table

ORG 0000H
LIMP  MAIN
ORG 0013H
LIMP  EXINT1
ORG 0100H
MAIN:
MOV  SP, #7FH
SETB IT1
SETB EX1
SETB EA
SIMP  $

;External interruptl service routine

EXINTL:
RETI

END

;INTZ, interrupt 2 (location at 0013H)

;initial SP

;set INT1 interrupt type (1:Falling O:Low level)
;enable INT1 interrupt

;open global interrupt switch
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2. BRF2—ERINBR T B T AP PR AR R AR
CE/F:

/* */
[* - HORSTC 1T RHIE A HLANH A WL B ) Pt F R X -/
P LB R P BAE S 3 F AR oreeeneeroneeeee )
L L e L R e T— "

I* */

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

//External interruptO service routine

void exint1( ) interrupt 2 /[INTZ, interrupt 2 (location at 0013H)
{
}
void main()
{
IT1=1, /Iset INT1 interrupt type (1:Falling O:Low level)
EX1=1; /lenable INT1 interrupt
EA=1; //open global interrupt switch
while (1)
{
INT1=1; /Iready read INT1 port
while (1INT1); /lcheck INT1
_nop_();
_nop_();
PCON = 0x02; /IMCU power down
_nop_();
_nop_();
Pl++;
}
}
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SCRIER

I* */
% e URSTC 1T Z 518 HLA RS L T W) W 5, ]
Rt TSR I G s e e ] 1 —— *
g T TS e T W (R e — *

* */

;interrupt vector table

ORG 0000H
LIMP  MAIN
ORG 0013H ;INTZ, interrupt 2 (location at 0013H)

LIMP  EXINT1

ORG 0100H
MAIN:

MOV  SP#7FH ;initial SP

SETB IT1 ;set INT1 interrupt type (1:Falling 0:Low level)

SETB EX1 ;enable INT1 interrupt

SETB EA ;open global interrupt switch
LOOP:

SETB INT1 ;ready read INT1 port

JNB 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 hit (7] FA FReBg s i 42 ) BOiNiR F2 5

—— CIEFXLHIERF
1. CiEF:
I* */
[* --- STC MCU International Limited */
[% - HZRSTC 1T R A5 HIP3.4/TONNT I b 8 (ADA 2 WL I AR AR E) oo */
e == A T TOR H 5 SR bR 2 TRORITOR) b I ) BN LT MO, LN S N 28 TOR i) -/
1% - Z AW R JEWAKE_CLKOZF A7 8% 1 TO_PIN_IE/WAKE_CLKO.A ===mmmmmmmmmmmmmmeee */
P* A SRR b A8 A S = v S AR *
P ABERR B EE AT 1 ST Bk SR */
I* */
#include "reg51.h"
#include "intrins.h"
sfr WAKE_CLKO = 0x8f;
/[External interruptO service routine
void t0int( ) interrupt 1 /ITO inerrrupt, interrupt 1 (location at 000BH)
{
}
void main()
{
WAKE_CLKO = 0x10; /lenable P3.4/TO/INT falling edge wakeup MCU
/[from power-down mode
/ITO_PIN_IE (WAKE_CLKO.4) =1
/IETO =1, /lenable TO interrupt
EA=1,; /lopen global interrupt switch
while (1)
{
TO=1,; /Iready read TO port
while (ITO); /lcheck TO
_nop_();
_nop_();
PCON = 0x02; /IMCU power down
_nop_();
_hop_();
Pl++;
}
}
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I *

[* - JHARSTC AT FRFNF T HLP3.A/TO/NNT ~ FEITH I (A 5 LAt A e ) oo */

1% - Z A F T TOM B SR bR ETFORITOM b g &N Mk, BUis e i S TOAN A A -/
1% e SR 90 VL WAKE_CLKOZ 7742 1 f) TO_PIN_IE/WAKE_CLKO.4f --nemmemmememmemnenn *

P> U SEEAERR P b A B SO 5 -Z AR */
P* VEAERE P B E AR T STCR) BTk A AR I */

I */

WAKE_CLKO EQU 8FH

;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
LOOFP:

SETB TO ;ready read TO port

IJNB 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 5 h il (7] FA TReBg s ra 48 ) BONIiR T2+

1. CiEF:

——— CEFRLHEF

/*

[* --- JEIRSTC 1T 55 HIP3.5/TL/INT T B b W (T B WL F B e 5 )

*/

P - Z PR A T TR A T SRR ETFLANTL pr by () & N ik, SER @ i 3R TIAR A E A >/

* - Z W ) SO YA e WAKE_CLKO B A7 #% FH I T1_PIN_IE/WAKE_CLKO.54%.

P U AP P SR 3o 3 R .
P SRR S B T T STORY Pk KR "
I* .

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

sfr WAKE_CLKO = 0x8f;

//External interruptO service routine

void tlint() interrupt 3

{
}
void main()
{
WAKE_CLKO = 0x20;
/IET1=1,
EA=1;
while (1)
{
Ti=1;
while (IT1);
_nop_();
_nop_();
PCON = 0x02;
_nop_();
_nop_();
Pl++;
}
}

/ITL inerrupt, interrupt 3 (location at 001BH)

/lenable P3.5/T1/INT falling edge wakeup MCU
/[from power-down mode
/ITL_PIN_IE/WAKE_CLKO.5=1

/lenable T1 interrupt

/lopen global interrupt switch

/Iready read T1 port
/lcheck T1

/IMCU power down
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I* x|

[% - JHIRSTC 1T A5 A HLIP3S/TLINT T I 7 (RDRE 57 LAt FLBE ) -moemoemoemeoee */

1% - ZR W A T T G SR AR ETFLRITLR I i) N kb, SR e B 2§ TURN B -/

[* = G F VAL R WAKE. CLKOZ5 172 A T1 PIN_IE/WAKE_CLKO.5f mmmmmmmmmmmmmmnaas x|

1* G SRR rp 8 B S R 5 AR x|
1* GETERE 7 R S R A T STC Bk KRR 7 */

I* *

WAKE_CLKO EQU 8FH

;interrupt vector table

ORG 0000H

LIMP  MAIN

ORG 001BH ;T1 inerrupt, interrupt 3 (location at 001BH)

LIMP  TI1INT

ORG 0100H
MAIN:

MOV  SP, #7FH ;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 ET1 ;enable T1 interrupt

SETB EA ;open global interrupt switch
LOOFP: -

SETB T1 ;ready read T1 port

JNB T1, $ ;check T1

NOP

NOP

MOV PCON, #02H ;MCU power down

NOP

NOP

CPL P1.0

SIMP  LOOP

;T1 interrupt service routine

T1INT:
RETI

END
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6.6.5 P3.0/RxD/INT T[4 h it (7] FE FRefigs i 42 =) BONiR F2 5
—— CERRLHER

1. CiEF:

/*

[* - IRSTC 1T RN H ) HLERAT FIP3.0/RXD/INT N B3, HIRF 5 AL A At ri A oG 2

1% == iZ P £ F T RXDI) T SKobR BRI N U, BRI RXDANELAE B3 4T CUEH] -/

/*

1% - ZH T FC VA2 WAKE_CLKOZ 7725 H1JRXD_PIN_IE/WAKE_CLKO.6fi --s-nemmmemmemnsa */
1% QSR EEAERR e PP A AT S 5] AR */
1% ELERR e p O R PR T STCRBERE S RE PP */

*/

#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 uart_isr() interrupt 4 using 1

{
if (RI)
{
RI =0;
}
}
void main()
{

WAKE_CLKO = 0x40; /lenable P3.0/RXD/INT falling edge wakeup MCU
//from power-down mode
/IRXD_PIN_IE (WAKE_CLKO.6) =1

ES=1;

EA=1;
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while (1)

{

2. SLRIERF:

/*

RXD =1;
while (IRXD);
_nop_();
_nop_();
PCON = 0x02;
_nop_();

_nop_();
P2++;

/Iready read RXD port
/lcheck RXD

/IMCU power down

[* - JHIRSTC 1T RF . HLER AT IP3.0/RXD/INT T BT AT K B B A st e A X o e

*/

1% - iZ P F T RXDIF i SRobR BRI ) N B, SRR RXDANELAE 84T DR -/

1* - Z W AL R WAKE_CLKOZ7 745 1 IRXD_PIN_IE/WAKE_CLKO.641
P> U BB e b A BRAE SO 5 -Z R
P ABTERR P B EE AT 1 STCI B R SRR

/*

:/*Declare SFR associated with the PCA */

WAKE_CLKO EQU 8FH

ORG 0000H

LIMP  MAIN

ORG 0023H
UART_ISR:

JBC RI, EXIT
EXIT:

RETI

;clear RI flag
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ORG 0100H
MAIN:
MOV  WAKE_CLKO,
SETB ES
SETB EA
LOOFP:
SETB RXD
JNB RXD, $
NOP
NOP
MOV  PCON, #02H
NOP
NOP
CPL P1.0
SIMP  LOOP
END

#40H

:enable P3.0/RxD/INT falling edge wakeup MCU
;from power-down mode
:RxD_PIN_IE (WAKE_CLKO.6) = 1

;ready read RXD port
;check RXD

;MCU power down
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6.6.6 P1.6/RxD/INT &35 b (7] A TMefig s ep 45 =0) BN FE

——— CEFKLHEER

1. Ci2FF:
* */
¥ --- FHZRSTC 1T RAH T HLEEAT HPLE/RXD/INT FBEI, ALK By LA S AR oo */
1% = Z WA T RXD o 7 SRR BRI AT ) BN L1k, I RXD AN ZEAE BB 4T A %/
1% - Z AW R VA WAKE_CLKOZ7 4745 HH [IRXD_PIN_IE/WAKE_CLKO.6{i/ ========nnmmmn- */
P SRR o A e S s v S 2R */
P ABTERR P B R AT 1 STCI B R SRR */
I* */
#include "reg51.h"
#include "intrins.h"
typedef unsigned char BYTE;
typedef unsigned int WORD;
[*Declare SFR associated with the PCA */
sfr WAKE_CLKO = Ox8F;
sfr AUXR1 = 0xaz;
shit RXD1 = P176;
void uart_isr() interrupt4 using 1
{

if (RI)

{

RI=0;

}
}
void main()
{

AUXR1 |= 0x80; /Iswitch RXD/TXD from P3.0/P3.1 to P1.6/P1.7, so can wakeup MCU

/by P1.6 falling

WAKE_CLKO = 0x40; /lenable RXD falling edge wakeup MCU from power-down mode

ES=1;

EA=1,;
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while (1)
{

RXD1=1; /Iready read RXD1 port

while (IRXD1); /lcheck RXD1

_nop_();

_nop_();

PCON = 0x02; /IMCU power down

_nop_();

_nop_();

P2++;

}
}
2. LHRIEFF
I* */
¥ --- JERSTC 1T A HLERAT APL6/RXD/INT B, Pl iy LA A A R oo */
1% - Z P i AT RXDI h i SRR BRI BT IRy N b, SRR RXDANEAE B3 4T FUER -/
[* == Z W 1 70 VAT e WAKE_CLKO % A7 4% FH IFIRXD_PIN_IE/WAKE_CLKO.B/] -===m-m=mmmmmmmmmm */
1 QR AR e vh s A SR 5] AR */
P VEFERE R BOC R A T STCRI R A */
* */

;/*Declare SFR associated with the PCA */
WAKE_CLKO EQU 8FH

AUXR1 EQU 0A2H
RXD1 BIT P1.6
ORG 0000H
LIMP MAIN
ORG 0023H
UART_ISR:
JBC RI, EXIT ;clear RI flag
EXIT:
RETI
ORG 0100H
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MAIN:
ORL AUXR1, #80H
MOV  WAKE_CLKO,
SETB ES
SETB EA
LOOP:
SETB RXD1
JNB RXD1, $
NOP
NOP
MOV  PCON, #02H
NOP
NOP
CPL P1.0
SIMP  LOOP
END

#40H

:switch RXD/TXD from P3.0/P3.1 to P1.6/P1.7,
;50 can wakeup MCU by P1.6 falling

;enable RXD falling edge wakeup MCU from
;power-down mode

;ready read RXD1 port
:check RXD1

;MCU power down
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= = S
FTE ERTE/1THES

STC11/10xx RV HLE 2N e i 2%, TR 2R0RER 281, S5(&R8051 1R 83 &FH
2%, WAL E NITE, 78 @i 8% LI R R R AR 2 I, 2 I 28 01T L 2 5 AN 847 2 I 2%
.

STC11/10xx R 51 3. Fy HL P B B I AN 1647 58 I 25 /TH 2 #s TOR T 188 B A 180y A e
W7 P TAETT . RS I 28 /15028 (TORNTL) , 7EHFFk I BE 27 A2 22 TMOD Hh 3 45 — 241
i — CITRIEFETOBRT 1 5 I 2258 S TF A0S o 5 I B8/ T 03 A% O 3 1 — /N i (A5 U8k
B WS, AR S B A T B FOR B R IE AR R R Rk b ok B R G
Bh, WPNERTE, M E 8%/ A 2 120 i b Bl A LA IS B 75 31— AN T EObk o, THEUE
Bl S EU kR B PN 5] (TOAPS. 4, TIP3, 5), W&, Bk— Nkl
i,

eI A/ T B TAETE U, Rk T e 2 A7 28 AUXR A [ TOx 12 R T 1x 1243751 e 5 &
B/ 1270 2 RGN B /1 R4 1) S5 iETORT AT . 24 e I 88 /1 5088 TARAE T3 =,
I, XA K AN 24

SE I 38 /T B a0 AR TAER: 00 (13602 I 2% /1150 8%) , Bl (164072 I 3% /1H $ i
), B2 (S EFEERR) , B3 (ASHOLE N 28 /1H508%) . E 28/ B gs 1R 3
Ah, Hoph AR RS E i 28 /i Bgs 0k [E], TIEM RS TERL, 21k it4k.

7.1 ERES/ T HEREXETFRS

T Przenl =)

s wik || e PHBIL AT Lep |
TCON  |shf2edsiZ5774¢| 88H | TF1 | TR1 | TFo | TRO | 1E1 | I1T1 | 1EO | ITO [0000 0000B
TMOD  |E 2eti 2 fE%s| 89H | GATE | ¢T | M1 | MO |GATE| c/T | M1 | Mo |0000 0000B

TLO Timer Low 0 8AH 0000 0000B

TL1 Timer Low 1 8BH 0000 0000B

THO Timer High 0 8CH 0000 0000B

TH1 Timer High 1 8DH 0000 0000B
AUXR Ly 8EH T0><12|T1><12|UART_MO><6|BRTR| - | BRTx12 | EXTRAM | s1BRS | 0000 x000B

WAKE_CLKO HTJ‘@EF %g%?;?; EE,H% 8FH |R>(D_PIN_IE|T1_PIN_IE| TO_PI_IE | - |BRTCLKO|T1CLKO|TOCLKO XOOX OOOOB
WKTCL  |fei e 4 emt|oAaH| - | - | - | - | - | - | - | - |ooooo0000B
WKTCH & 0ABH|wWkTeN| - | - | - | - | - | - | - [oxxx0000B
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1. ERTEE/HH B ITHHFFETCON
TCONJNER #3503 TO. TIR B Har /74, RN MBUFETO. T H R Wi A1 2 S =R

rh R4S, TCONFS R

TCON : EN 88/ b sl 270 (A fr5-4k)

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

TCON 88H | name | TFL | TRL | TFO | TRO | IEL | IT1 | IEO | ITO
TFL: SERF &/ THEERTLE AR . TIRR VLS, MAIHMET eI 2. s b A i

TR1:

TFO:

TRO:

IE1:

IT1:

IEO:

ITO:

B HMEAEE “1” TFL, MCPUERF W, — BELRFFRICPUN SRS, 7 f i fFiE
“0” TF1 (TR HAEFEWE “0” ) .

SER B TIRIBITIEHIAL. A B B AE S . MGATE (TMOD.7) =0, TR1=1H#t
FRAFTIFIE TS, TR1=0F 25 1ET11H 4. *MGATE (TMOD.7) =1, TR1=1HINT14iA
E TR, A REFTLHEL

SER 2 /RS TONS b kR & . TORE it 8 L E, MWMEFFE L8, S m =
A A, BEEEE “1” TFO, [MCPUIERTWT, — B LREFCPUMA N iZ BTy, A H Al
& “0” TFO C  TFOH A AR FEME “0” )

FER R TORIBATEHINL . ZA B B ANE E . MGATE (TMOD.3) =0, TRO=1H}xk
RVFTOI U615, TRO=0H 25 1L TOTF 4. MGATE (TMOD.3) =1, TR1=0H.INTO%iA
= PR, A RIFTOTHEL.

AREErR LIS SR YE (INTL1/P3.3) bri&. IE1=1, AMEB WM CPUiE R, 4CPUNE N %
BT FHBEARTE “0” IEL.

AN fi R g AR RIAL . TT1=00, A8 B R ETfih ok 720, HINTL (P3.3)
FINKHPES, BAZIEL o SRAMGH - Pl & 7700, AN rRBrE CGEINEIINTL) 220 fx
FRCEEFE R, BERNZPRgcPU Ws, [FIREZ T IR S AR PAT 5E 2 BT, AhER
PR ZTE B (P3. 3EAR &), HNPK =28 7 — kbW H{ITI=10), WIAMEBAF K1 (INT1)
G “17 — “0” FREATERAE, WOETBE SRR EALIEL , R AL R A AR
HhER 0GR YE (INTO/P3.2) R, IEO=14ME6 T Wrom CPUIE K Ak, 4 CPUM R 4b
EEA S, HEERE €07 IE0 GAVS ik TR .

AR A WO fih i 7 A AL . TTO=08, AP B0 Mg s~ P & 77 =0, {INTO (P3.2)
NGRS, BALTE0. SRAMEH P lk 77 20, AR R s Cr AN ZIINTO) 4 Zii £
FHRHES ARG B RNZP Wi CPUmR N, [RII 7R 1% W AR &S 2 P AT 52 2 11, A i
DGR (P3. 2BARED , BIWPK =4 7 — kbW, 2MIT0=18f, NAMBFH0 (INTO)
U “17 — “0” TREATEEAS, Ban R WriE RARELLIEL , W\ ENE R BT,
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2. ERER/IT BB TIEERFTER/TMOD

SE I AR B8 HH IR T S 27 A7 2 TMOD I I A CTIHEAT 16 4%, TMODZH1E 24 1) % A (E
BUTRRY). WTUUES, 24 e/ iHEs A 4, B TMODKMIAIMOER:. 24
SEW /TR R0, LRI2ERHHIA], A3 IA], SR B ThREW T Arid

A7 5 TMOD AL i) D) R fifi ik

TMOD Hohlk: 89H EAi{E: O0H
ANu]fiz -4k
5 4 3 2 1 0
leatE [ cm | M1 | Mo |GaTE|[ T | M1 | Mo |
\ /\ /
\V4 \V4
SER 2% 1 SERT 250
A 5 IhfE
TMOD.7/ GATE TMOD. 7#5 2 I 251, B 1 H A EINT LI A = S TR A7 B 1
A AT e I 8% /i K de 1.
TMOD.3/ GATE TMOD. 34zl 2 I 250, B I H A ZEINTO I A 1 S TROFE il 17 B 1
I A AT I 2 I 2% /1 H8e0.
TMOD.6/ ciT TMOD. 63z 1] 5 i 2% L I AVE e i 23 a3 8s, JE 0 AAE e i 28
(M EB R G et aa ), BELHET$8E (WT1/P3. 5R% N)
TMOD.2/ CiT TMOD. 245 1] 5 I 250 FH A/ sE i B ot 20 8% , 152 W AR e i 28
(MNWEB R G Bram ), BE1HETTEESE (ATO/P3. 4% N)
TMOD.5/TMOD.4 M1. MO SE RS 23 E IS 2% /T A as T e 7
0 o0 130 B 28 /114088, 328048 MK, TLIH k5155
IR, THIEEANSAL 4 o
0 1 1600 3% /1150 2s, TL1. TH14H
1 0 S [ B B2 S N 2, 2498 I THLAE TR 3 220 A TLL.
1 1 SER 28 /BB L R (R0 .
TMOD.1/TMOD.0 M1. MO TE I 2%/ TH s 0 ik
0 0 1307 eI 2% /11 5088, FHZS8048E MR, TLOR K5 E
S5, THOEEAN8AT 4 11 .
0 1 1600 e I 3% /1H 50 2s, TLO. THO4:H
1 0 SN [ Zh AR H E AT 2%, ¥k H BPE THOAE BB E 3h HE 2 A TLO
1 1 SE I 2RO LI VR XS rE i 2 /iH B st . TLOVE A —ANSAL e i

an/THEGE, TR AREE I SO R AL ] . THOMUAE 9 —A
SALIE I #&, H1SE I &% LA il A 1
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3. BT FESRAUXR

STC11/10xx R F B LR 1T (180515 L, NI AL418051, EMT #50F1E I 451 E 7 )5
AL 8051 RS, BI120040, XJe N T AL S8061, HW I AT 1200 00, Wit E g

INERPR I BE A A7 AR AUXR, H6T0, TIRCENIT, HIE1TIZRHLEE 2 B,

322445, &

TR
AUXRHE AT
AUXR : ffliBh 2795
SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO
AUXR 8EH name [TOx12|T1x12| UART_MOx6 |[BRTR - BRTx12 |[EXTRAM|S1BRS

TOX12: & I 25 03 BEFE iz o

0: FERF S0 80515 F HLE N S HE L, BI127040;
1: SERS S0 AE8051 L Fy HLE I sk LRI 1215, BIAN I

TIx12: e &8 LRSI

0: ERTAS LEE 80515 L e i 28 R A, B 124340

1. ER 28 LR /28051 5 Fy L I 2SI 1245, BIAS 234
WHRUARTE D ATIE MR R KA, WEHTIx 1247 P UART & H 2 12TIR & 1T,

STC11/10xx RAFE1THIS05 1L H L, A T AL 8051, UART #f L A J5 42 3 AL 4580511 o

UART_MOx6: & HIRE0 143815 18 1 B AT

0: UARTH: DRSO )3 B AL 45805 1 B F WL AR IR B, B 1245451,
RI243 40
L0 5 FH 5 ISE B8 T 1RO 4 28 AR B IsE, UART H3 1 (38 5 R T LA 8 2 g

1: UART & IR0 38 2 A% 58805 LEL A AL ER L L R 6 4%,

BRTR: M7 R 2 &k A2 2R is AT #5147
0: ARV R R AESIBAT;
1. FOUFMOIPRR R R A BT .
BRTX12: A7 52k A2 2 v H A A
0: FRSLPEHRF R R A2 B B— Ik
1. ST R R R AR RS RE LA R T B — T
EXTRAM: N #B/4MFRAMAT B 4% 47 o
0: FVHEHA WY BAI1024F553 FERAM;
1. 2R WY R A1024755 9 ERAM.
S1BRS: & 11 (UARTL) I 2 KA 28 547 o
0: WEFEEN 2 1ME N 01 (UARTL) RIS R & A 2%,

1. EPPSTRRER R A BE NS 1 (UARTL) M RRR R AE 2R,

LA AT 5E I 25 HT

VRIS 5 I 85 143 ZVRE R, 7T

223



STC11F-10Fxx R %1 8 A HLIE 7

4. WAKE_CLKO: s fiégy o R4t H i ikt 27 17 2%
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

RXD_PIN_IE: # iz, f1TP3.0(RXD) FFEHTERI, tHAEMIRXDM:fEpowerdown.
0: Z%1EP3.0(RXD) FIEUsERI, 2% 1ERXDM:EEpowerdown ;
1: FUYFP3.0(RXD) FM4¥YERI, th 4t YFRXDMEiEpowerdown .

T1_PIN_IE: T, RVFTUPISM T VR ETLHWibR &, R T1IM: B powerdown.
0: ZEIETY/PISH N IENT BT Wrbs &, tHE5 BTN i powerdown ;
1: ARVFTUPISHN N BETLH Wibs &, tB R VT 2 powerdown .

TO_PIN_IE: =R, RVFTO/PI.AM T AT ETOH Wikr &, 152 TORIMEEEpowerdown.
0: ZEIETO/P3.ARHI T FE#s BTOH Wiks s, t2E (L TOMIN i powerdown ;
1: FCVFTO/P3.AMH N s ETOH s &, th AL FTORING EEpowerdown .

BRTCLKO: &7 i i4-14PL.OBITE B Ay ik e 2 0% 2F 2% (BRT) (A I 6 4 CLKOU T2

1: FUVFKEPL.OJAIIC B ST I e 5 i A 4% (BRT) B B & HE CLKOUT 2,
iy SRR AT R =BRT 6 H % /2
BRT TAE/ELTHE AT 4 4% = SYSclk / (256 - BRT) /2
BRT LAEAE12TAL = ¥ A% = SYSclk /12 / (256 - BRT) / 2
0: AN FVEHEPL.OMIRC B 9 37 ik K e i A= 455 (BRT) I B £ H CLKOUT 2
TICLKO: 27 ifP3.5/ TR B Jo e i e T I HH CLKOUT1
1: RVPKP3.S/TLIIECE e I 8 TR B HH CLKOUTL, B e i 28T1 H g T4
FERER2 (867 FH B E AR R) , CLKOUT Lyt I b A 6= T3 H % /2
TUTARAE TR U At AR = SYSclk /(256 - TH1) /2
T1TAEFEL2TRL U % i 45% = SYSclk /12 /(256 - TH1) /2
0: ANAVFKEP3.5/TLIINC B 4 5E i 25 TR 804 I CLKOUT1
TOCLKO: 75 foVF#5P3.4/TORIC B 5 i 25 TOR I 4 HE CLKOUTO
1: SVPKP3.4/TORIEC & e i 25 TOM I e i CLKOUTO, i 5E I 25 T0 A B8 TAEZE
2 (807 H B E 3R R) , CLKOUTOM H I A iR = TOREH 2 / 2
TOLARLELT LT 1% Hi49i% = SYSclk / (256 - THO ) / 2
TOTAELE L2THE I 1) 4% = SYSclk / 12/ (256 - THO) / 2
0: AAEFIP3.ATORITE B e I 2 TOR i &b i CLKOUTO
5. WKTCLAIWKTCH: 45 H e i & F 5 if 4%

SFR name [Address| bit B7 B6 B5 B4 B3 B2 B1 BO
WKTCL 0AAH [ name
WKTCH 0ABH | name [ WKTEN

WKTEN: P & e e 4 P 5 I 6% Ao VP35l oz

WKTEN=1, fo Vs MR % FH 2 ) 28
WKTEN=0, % 1} fui Fpy 1 i ] 52 ) 243 5
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7.2 ERTES/ITHE0TIERN (558051 2 FHL#A)

X 2 AE RS TMOD 1 [M1(TMOD.1). MO(TMOD.0) ¥ &, E I 8% /1T 502045 4R A [H 1
TAERE

7.2.1 RO ERTZR/ITEED)

H e ) 48 150 B B RO R AU8048 e I 28, BISAL TR #3200 A T/ i ek . N TR
FRER AR/ T AR L/E TN KT, ErS0mE NI THEES, mTLOMKSAL
FITHOFISAL BT # B o TLOAKSAZ 5 MY | THOHEA ,  THOT %ius H B A TCONH ) 5 HE bk B AL TFO .
GATE (TMOD. 3)=0 K, fiTRO=1, WI5ERS 31140, GATE=1 B, FovFHI4h b N INT 195 i i 58
1, TNTOTHI T I 0, X RE TSPk 55 I & . TROAITCONZT 77 5% 4 H 45 A7, TCONZF 17 #% & Air
[ HAR T BEF IR WL TCONZF A7 28 4510 1) HAR D) BE IR 36

RS0 R I 2% /T BB 0 N 130T RE I 38 /1 H 388, W F BT R .

AUXR.7/T0x12=0
:
sysclk \_¢
AUXR.7/TOXlZ=l
TO Pin _ 4

TRO

(5 bits) | (8 bits) TFO Interrupt
control
GATE

INTO

SE I 2% /T B AR ORI RS 0: 1341 5E I A% /T s

MCT=00F, ZEIFIER R RGN Bh 500 . TOXT I B F 9H%, TO TARETE it 7
o BCT=1F, ZEIFERBIN B P 5 AP3.4/TO, RITOTAEZEH %05 50,

STC11/10xx RFIH A HLIIE N 88 B AR R: —MEL2THER, FL2AW8mL, 5
48051 B WA A —Fh R ITHER, ARSI, HEERMES8051H F L1214 .
TO M) 5 F K5 Pk T B 35 A7 AR AUXR A I TOX 12058, W T0x12=0, TOW TAEFE12THER; iR
Tox12=1, TOM| TAETE1THE.

T B 130 A A7 2% 0 A THO R B8 ML R TLOKMIRBAL . TLORIRI3ALANTE, FIHE L MK
BALEATRRE (TRO) ARG UL 77 5% . L0 MR A0S T 52 I 80 5 I 28 LD RLAH A . 2
AANIENFIGATERL (TMOD. 7AITMOD. 3) 4351143 Wt 4 i i 43 1 K 5 1 280,
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7.2.2 R 1A6LLERZR/TH ) R E MK ERF (CREF L RIERF)

PEECTER T 7 THO &L TLO A=k 1642 4k, Hofh 50058 4 Ml Al BRBEAE 20T sE i 2% /i1 8
FROMEN164L I 8% /1T 508s, WTFEATR,

XR.7/T0x12=O

SYSclk
s
AUXR.7/T0x12=1

INTO

SEIN &/ THERR0RI B 1: 16 6L E I &5/ TH s

AR, BN RN E N16hL e 28 /15 RS, BTLORISAI FITHORISHL BT #4 . TLORISAL
v tH M) THOREAE ,  THOTH %3 HY B AL TCONH ()35 Hi A EAZTFO

YGATE=0 (TMOD.3)IF, #ITRO=1, WM #it%. GATE=1HF, FuvF tish ki A INTOFs i 52
I} 280, IXFE AT SR 50 & . TRONTCONTT A7 N HUF% A7, TCONZF A7 #% %51 [ AR ThRE Rk
WL A5 TCONFF A2 IR 41

MCT=0/F, £ BIF GRS RGBS, TOXT I B0 8 5, TO TAEAE e iy
Ko BCT=11F, ZEIFER BNk F 4 AP3.4/TO, RITOTAEAEH %05 5.

STCLU10xX R A H 5 HLE E I 88 A Aol 2. —Fp2 12T, |12 eepinl, 5
48051 L WA IE]; A —Fh R ITHER, "R, HERMES8051H FHLA124%.
TOFIE 2 B 4R R T RE %5 A7 2R AUXRHF I TOX 128 58, IR TOx12=0, TON| TAEE12TIER; R
T0x12=1, TOW TAEFE1THER.
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EBTEE0 TIEE 161 E RS2 /I BB E X BN 2

1. CiEF:

I* x|
[* --- JH/RSTC 1T R4 5 F HLE I 25011 16437 5 I 8% /1T F 2 A = -/

L & i e G S T D7 T ———— *
8 5 AE S e L T N N YL e — *

/*

#include "reg51.h"

typedef unsigned char BYTE;
typedef unsigned int WORD;

I

/* define constants */
#define FOSC  18432000L

#define MODELT /ITimer clock mode, comment this line is 12T mode, uncomment is 1T mode

#ifdef  MODEILT

#define TIMS  (65536-FOSC/1000)
#else

#define T1IMS  (65536-FOSC/12/1000)
#endif

/I1ms timer calculation method in 1T mode

/I1ms timer calculation method in 12T mode

/* define SFR */
sfr AUXR = 0x8e; //Auxiliary register
shit TEST_LED = P110;

/* define variables */
WORD count;

I

/* TimerO interrupt routine */
void tmO_isr() interrupt 1 using 1

/lwork LED, flash once per second

/11000 times counter

{
TLO =T1IMS; /Ireload timer0 low byte
THO =T1MS >> §; /Ireload timer0 high byte
if (count-- == 0) /[1ms * 1000 -> 1s
{
count = 1000; /lreset counter
TEST_LED =!TEST_LED; /lwork LED flash
}
}
Il
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/* main program */

void main()
{
#ifdef MODELT
AUXR =0x80; //timer0 work in 1T mode
#endif
TMOD =0x01; //set timer0 as model (16-bit)
TLO =T1IMS; /linitial timer0 low byte
THO =T1IMS >> §; /finitial timer0 high byte
TRO =1, //timerO0 start running
ETO =1, /lenable timer0 interrupt
EA =1, /lopen global interrupt switch
count =0; /finitial counter
while (1); /lloop
}

2. YRR :

I* */
1% - JHIRSTC 1T 5 R HLAE I 450019 1667 52 I 8/ T Has Al -/
ol (B c e e L A B e S DEER S 515 R */
1* VEAERE PP BOC R A E W T ST BORE R --mmmemees */

I* */

:/* define constants */
#define MODELT :Timer clock mode, comment this line is 12T mode, uncomment is 1T mode

#ifdef ~ MODELT

TIMS EQU 0B80OOH ;A1ms timer calculation method in 1T mode is (65536-18432000/1000)
#else

TIMS EQU OFAQOH ;Ams 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 MODELT
MOV  AUXR, #80H ;timer0 work in 1T mode
#endif
MOV  TMOD, #01H ;set timer0 as model (16-bit)
MOV  TLO, #LOW T1IMS ;initial timer0 low byte
MOV  THO, #HIGH T1MS ;initial timer0 high byte
SETB TRO ;timer0 start running
SETB ETO ;enable timer0 interrupt
SETB EA ;open global interrupt switch
CLR A
MOV  COUNT, A
MOV  COUNT+1, A ;initial counter
SIMP  $

;/* TimerO interrupt routine */

TMO_ISR:
PUSH ACC
PUSH PSW
MOV  TLO, #LOW T1MS ;reload timer0 low byte
MOV  THO, #HIGH T1MS ;reload timer0 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+1, #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+1, A
POP PSW
POP ACC
RETI
END
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7.2.3 BRR2BENERZERN)REMRIZERF (CIEF XL HwmizF
PR R e I 28 /TR0 AT B B E AR E RIS AT R, W N ETR.

- AUXR.7/T0x12=0
TFO Interrupt
SYSclk No
AUXR.7/T0><12:1 = Toggle
o— o . —” CLKOUTO

P3.4

TOCLKO

SEIT &%/ TR0 X 2: 8 F Bl H e

TLOF) R A B AL TRO, T BA4 THON AR EFHFEATLO, THONAHRMGTE, HIENTHORN
BAAE,
R T, H{TOCLKO/WAKE_CLKO.0=1, P3.4/TO% IR B A 5 I 230 i i b gy H1
CLKOUTO. %t i AR = TO v % /2
UIERCIT=0, SEITH%/TTEBeTON P i R Ge i £ it-%, W
TOLAEE 1 THE X (AUXR. 7/TOX12=1) i [y i B £33 =(S Y Sclk) / (256-THO)/2
TO TAEFE12THL X (AUXR. 7/TOX12=0) i [ i H B 44 3T % =(S Y Sclk)/12/(256-THO)/2
WMECT=1, SEREE/THEIRTO X AN Bk b N (P3. 4/T0) +H%, NI
i H A8 ARIER = (TO_Pin_CLK) / (256-THO) / 2
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 ERTRROP RN IZR, ERTER0TIEESI ARERER
; NEE R E BT RS TP BT BENT B A LA iR B AR TR R

1. CiEF7:

I* */
[* --- STC MCU International Limited */
[* --- STC 1T Series MCU TO(Falling edge) Demo ------------------- */

/* 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 = 0x8¢;

/ITO interrupt service routine
void t0int( ) interrupt 1

{

}

void main()

{
AUXR = 0x80;
TMOD = 0x06;
TLO = THO = Oxff;
TRO=1;
ETO=1;
EA=1;
while (1);

}

/[Auxiliary register

/ITO interrupt (location at 000BH)

//timer0 work in 1T mode

//set timer0 as counter mode2 (8-bit auto-reload)
//fill with Oxff to count one time

//timerO start run

/lenable TO interrupt

/lopen global interrupt switch
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2. LHRIERF:
/*

*/

/* --- STC 1T Series MCU TO(Falling edge) Demo

/* If you want to use the program or the program referenced in the */
/* article, please specify in which data and procedures from STC */

/*

*/

AUXR DATA

08EH

;interrupt vector table

ORG 0000H
LIMP  MAIN
ORG 000BH
LIMP  TOINT
ORG 0100H

MAIN:
MOV SR, #7FH
MOV  AUXR, #80H
MOV  TMOD, #06H
MOV A, #OFFH
MOV  TLO, A
MOV  THO, A
SETB TRO
SETB ETO
SETB EA
SIMP  §

;TO interrupt service routine

TOINT:
RETI

END

;Auxiliary register

;TO interrupt (location at 000BH)

:initial SP
:timer0 work in 1T mode
;set timer0Q as counter mode2 (8-bit auto-reload)

:fill with Oxff to count one time
:timerO start run

;enable TO interrupt
;open global interrupt switch
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STC11F-10Fxx F 1| 81 Fr WL g
7.2.4 FRII(FNSALITELET)

X281, SRS, e R UE IR, RUR SIS TR B N0M A .

XA 230, MR 2 BT 2R0HITLO X THOE N2 NS HSAL T4 8% . 1 B s =3I )
P08 8 & . TLO &5 FH SN 28054z : C/T+ GATE. TRO. INTOJZTFO. THOFR 5E v iE It #23)
A8 GIFECEE D , ST 2 1ITRI A TEL, TR, THOFE S 5 i 281+ 1K,

R A T 3 — /NN s Ar e i 28 /TH B iR gt 1, A ALEA =N et 88 /15

#o HASHEH T B 8/ TH5#%0, e AT T3 A 24 FTR1=0, {F1E7H%, WTOwS
PEAPIASE R &

12 AUXR.7/T0x12=0

SYSCIk*{ _+\0 )

JAUXR.7/T0x12=1 CIT=0
O
= 3 bit)
CiT=1 (
TO Pin 4+

Interrupt

XR.7/T0le:0
sYsclk N _; THo
‘[-J = (8 Bits) TFL L 5 Interrupt

=1
- AUXR.7/T0x12=0

TR1

control

SEIS/TH R0 A3 P8y i Kt
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7.3 ERTEE/ATEE TIERN (51848051 B /LR S)

I X2 A 2STMODH (IM1(TMOD.5). MO(TMOD.A) i E , TE I 28 /1528 1A 3R A [F] 1)
AR

7.3.1 RO ERTZR/IHEED)

BERECR 8 I 4 /TR LI 9 136 e I 28/ 1H 8088, A TLIKIRS AL A TH AI8Ar Fraa e, 4w
TR AEAOMHRAE XS T3 I 4% LAE i 8502 A R AT

AUXR.6/T1x12=0
‘
SYSclk o
AUXR.G/T1x12=1

SE I A /TR AR RO 0: 1361 E I A% /T i as

GATE=0 (TMOD.7)F, ITR1=1, MR 88i140. GATE=1IF, Fo¥F B /M NINT 1201
R3S, IXFE AT SEIUBK 58 M. TR1NTCONZT AT 2% N AP AL,  TCONZF A7 2% 5L i BAR Th RE Hifiik
UL _E T TCONZF A AN 41

HCT=01F, ZEEITIHIERED RGN B0 05k, TUG I R 8, T1 AR @y
Ko HBCT=1F, ZHITRERLDINE K AP3.5/TL, BITI TAELE 805 K.

STCL1/10xx R H 5. 7 ALY & B # A AP Bos R . —fpo2 12T, |12 erseimt, 5
580518 HLAHIE; RN —FZ2ITHER, AR, #HERESKS051H L1245,
T1HE R HEF R T BE B 7SS AUXRH I T1x 12¢R %€, R T1x12=0, T1N T/EAE12THER; WHE
T1x12=1, TLW TAELEITHER .
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7.3.2 BER1(16ALERTZR /=) R EMNRIZRF (CTEF K LRHIER)
WA e 28/ RS LB N 166 e i 2% /i 8 es, W BATR

XR.G/T1X12=0
SYSclk
=
AUXR.6/T1x12=1

T1Pin 4+

TLL | THL |—>Interru t
(8 Bits)| (8 bits TF P

control

GATE
INT1

SE IS A% /T B AR RO 10 16608 I A% /T i As

AU, R 2S1hC BN 160 B 25 /1T 88s, HTLIAISAI AITH RIS A Ak, TL1RISHL
Vi tH R THLEAT ,  TH1H %0 H B AL TCON A [ H AR EAL TR .

4GATE=0 (TMOD.7)i5}, W1TR1=1, NER#51H4. GATE=1K}, v A% A INT 145 1 &
81, IXRE AT SR 50 & . TRINTCONTT £7-28 N I35 7,  TCONZF A7 #% %51 [ AR ThRE Rk
WL A5 TCONFF A2 I 41

MCT=0/F, ZBKIFIERS RGH B 3, T Bh R 5, T1 TR ey
o HCT=11F, ZEIFIREREIMN KT AP3STL, RITITAEE %05 (.

STCLY/10xXX R A ¥ 5 HLIK I 2845 P RP I H s R . —Fh2 12T, B 12ANE 8Fnl, 5
48051 B WA A —Fh R ITHER, ARSI, EERMES8051H L1245 .
T1 K 2R B R IR Th A 25 A7 2R AUXRHF I TIx 120 5, R T1x12=0, TN TAEFE12THEA; R
Tix12=1, TUW TAEFEITHER.
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ER 1 TR 1600 E AT 28 /T BRI A2

1. CiEF:

I* x|

[* --- JH/RSTC 1T R4 5 HLE I 28 1 16457 8 I 8% /1T E 2 A 2 -/

Jhal /(R ey Y e R O R e Ve Sl D E R ol o e, */
[ AR A B S R A T STCI R R ---meee- */

I* */

#include "reg51.h"

typedef unsigned char BYTE;
typedef unsigned int WORD;

I

/* define constants */
#define FOSC  18432000L

#define MODE 1T /[Timer clock mode, comment this line is 12T mode, uncomment is 1T mode
#ifdef MODE 1T

#define T1IMS  (65536-FOSC/1000) /I1ms timer calculation method in 1T mode
#else

#define TIMS  (65536-FOSC/12/1000) /I1ms timer calculation method in 12T mode
#endif

/* define SFR */

sfr AUXR = 0x8e; //Auxiliary register

shit TEST_LED = P110; /lwork LED, flash once per second

/* define variables */

WORD count; /11000 times counter

I

/* TimerO interrupt routine */
void tm2_isr() interrupt 3 using 1

{
TL1=T1IMS; /Ireload timerl low byte
TH1=T1MS >> 8; /Ireload timer1 high byte
if (count-- == 0) /[1ms * 1000 -> 1s
{
count = 1000; /lreset counter
TEST_LED =!TEST_LED; /lwork LED flash
}
}
Il
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/* main program */

void main( )

{

#ifdef MODE 1T
AUXR =0x40;

#endif
TMOD =0x10;
TL1 =T1MS;
TH1 =T1MS >> 8;
TR1 =1;
ET1 =1;
EA =1;
count =0;
while (1);

}

2. CYRIERF:

/ltimer1 work in 1T mode

//set timerl as model (16-bit)
/finitial timerl low byte
/finitial timerl high byte
/ltimer1 start running
/lenable timerl interrupt
/lopen global interrupt switch
[linitial counter

//loop

1% */

1% - FE/RSTC 1T AR BT HLAE I 4 166 32 i i/ T Has o -/
I* IR EAERE P A B SC R B AR T, -ommmemmemmmeemeee o *!
1% VEAERE R BOC R i B T STCR BB R —-ommmmeev *!

I */

:/* define constants */
#define MODE 1T

#ifdef MODE 1T
TIMS EQU 0B80OOH
#else

TIMS EQU OFAQ0H
#endif

:/* define SFR */
AUXR DATA 8EH
TEST_LED BIT 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)
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ORG 0000H
LIMP  MAIN
ORG 001BH

LIMP  TM1_ISR

;/* main program */

MAIN:
#ifdef MODELT
MOV AUXR, #40H ;timerl work in 1T mode
#endif
MOV  TMOD, #10H ;set timerl as model (16-bit)
MOV  TL1, #LOW T1MS ;initial timer low byte
MOV  TH1, #HIGH T1MS ;initial timerl high byte
SETB TR1 ;timer1 start running
SETB ET1 ;enable timerl interrupt
SETB EA ;open global interrupt switch
CLR A
MOV  COUNT, A
MOV  COUNT+1,A ;initial counter
SIMP  $

;/* Timerl interrupt routine */

TM1_ISR:
PUSH ACC
PUSH PSW
MOV  TL1, #LOW T1IMS ;reload timerl low byte
MOV  TH1, #HIGH T1MS ;reload timerl high byte
MOV A, COUNT
ORL A, COUNT+1 ;check whether count(2byte) is equal to 0
JNZ SKIP
MOV  COUNT, #LOW 1000 ;1ms * 1000 -> 1s
MOV  COUNT+], #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+1,A
POP PSW
POP ACC
RETI
END
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7.3.3 BR2BM BNERIERN) REHMNRIZF (CFEF L RIZERF)
AR e I 28/ TH s L/E AT B 3 E SR I8 A TH 4y, W N EFR.

-. AUXR.6/T1x12=0
= TF1 Interrupt
SYSclk AN

= Toggl

-AUXR.6/T1x12:1 ggle
O TL1 /
T1Pin 4+ (8 Bits) ; >§ CLKOUT1
i P3.5

THI T1CLKO

(8 Bits)

SE I &8/ THEES LRI 2: 8107 F Zh HL e

TL1 % AN B ALTFL, T HKTHIN R EFHFEATLL, THINAHREME, HERNTHIA
KA,

X TICLKO/WAKE_CLKO.1=11f, P3.5/T1% AL & A E I 1 ehdd H
oy HH A BRI = T v /2
IERCIT=0, TEI 38/ THE ST LN 38 R GE okt %, )
T1TAETE 1T (AUXR.6/T1x12=1) 0 (1% Hi B £ 8528 =(S Y Sclk) / (256-TH1)/2
T1TAEE12TEE A (AUXR.6/T1x12=0) i ) i tH B i #e=(S Y Sclk)/12/(256-TH1)/2
URC/T=1, I 88/ T U ANk N (P3. 5/T1) tH%k, 1
gy I B = (T1_Pin_CLK) / (256-TH1) / 2
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 ERTER 1R EREVAIR A, ERE TIEAESMBmERIRN
; N R E BT RS TP BT BENT B A AL iR B AR T MR R

1. C¥#EfF:
I* */
[* --- STC 1T Series MCU T1(Falling edge) Demo ------------------- */

/* 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;

/IT1 interrupt service routine
void tlint() interrupt 3

{

}

void main()

{
AUXR = 0x40;
TMOD = 0x60;
TL1 = TH1 = Oxff;
TR1=1;
ET1=1;
EA=1,;
while (1);

}

*/

//Auxiliary register

/ITL interrupt (location at 001BH)

[ftimerl work in 1T mode

//set timer1 as counter mode2 (8-bit auto-reload)
[Ifill with Oxff to count one time

[ltimer1 start run

/lenable T1 interrupt

/lopen global interrupt switch
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2. JCHRiIET:
/*

*/

[* --- STC 1T Series MCU T1(Falling edge) Demo -----------=------- */
/* If you want to use the program or the program referenced in the */
/* article, please specify in which data and procedures from STC  */

/*

*/

AUXR DATA

08EH

;interrupt vector table

ORG 0000H
LIMP  MAIN
ORG 001BH
LIMP  TI1INT
ORG 0100H

MAIN:
MOV  SP, #7FH
MOV  AUXR, #40H
MOV  TMOD, #60H
MOV A, #OFFH
MOV  TLI, A
MOV  THI, A
SETB TR1
SETB ET1
SETB EA
SIMP  §

;T1 interrupt service routine

T1INT:
RETI

END

;Auxiliary register

;T1 interrupt (location at 001BH)

;initial SP
;timerl work in 1T mode
;set timerl as counter mode2 (8-bit auto-reload)

fill with 0xff to count one time
;timer1 start run

;enable T1 interrupt
;open global interrupt switch
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7.4 FI4RIERT SR BN AE P (CRE AL IRIZRF)

STCL1/10xx R F1 By WA —#% Al g A2 I 8 da H : CLKOUTO/TO/P3.5, CLKOUT1/T1/P3.4,
CLKOUT2/P1.0

5 AT gm AR B H A DS R IR T RE B A7 4%«
AUXR : Auxiliary register

SFR Name | Address | bit B7 B6 B5 B4 B3 B2 B1 BO
AUXR 8EH 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 B5 B4 B3 B2 B1 BO
WAKE_CLKO| 8FH | name - RXD_PIN_IE | T1_PIN_IE | TO_PIN_IE - BRTCLKO [T1CLKO|TOCLKO

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

BRT 9CH name
KRR T BE Z 17 28 AUXR/WAKE_CLKO/BRTHICiE & 7 H
sfr AUXR = Ox8E; / /R D e 2 AE B AUXR 1 s 41k 75 1
sfr WAKE_CLKO = Ox8F; //E I IR Th 8 2 AR SR WAKE_CLKO sl 75 B
sfr BRT = 0x9C; / /B Y IRk Th RE F A7 25 BRT ) b bk 755 B

PR e A A7 25 IRC_CLKO/INT_CLKO/AUXRHIIL 4 iE = 7 1A :

AUXR EQU 8EH R ) e 25 A7 S AUXRIF Hi il 75 B
WAKE_CLKO EQU 8FH HT G N R IR T R 75 A7 25 WAKE_CLKO [ il 7 B
BRT EQU 9CH SHT I RE R T R 75 A7 25 BRT [ ik 75 B

AT A FHCLKOUTO/P3.4FICLKOUT /P35 iy H I«
CLKOUTO/P3.4F1CLKOUTL/P3.5/ i e th 4% il FHWAKE_CLKO % 1745 I TOCLKOAL A

TICLKOfZ#% . CLKOUTOR % H Bl B A0 i 5g B #3042 1), CLKOUT LA far H B 4 4515 e e i

FRLEE, AN E B s TR B AR 2 i s s 202 5 5K (847 H B 3 #i X)) , AN EE VAR 1

SE I 28 A, S 15 CPU S 2 HE A K.

SIS IR T e 27 A7 % - WAKE_CLKO (i4il: Ox8F)

WAKE_CLKO :Clock output and Power-down Wakeup Control register (4~ aJ fi7. - 4if-)

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: #im kT, fEP3.0(RXD) FIEILERI, HAEERXDM:EEpowerdown.
0: 251EP3.0(RXD) FF&WERI, 25 1ERXDM:Epowerdown ;
1: AYFP3.0(RXD) RS BRI, R ¥FRXDM:EEpowerdown .
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B5-T1_PIN_IE: iR, RVFTUPISH T FEATETLH Wiks &, 1 a8 T LM B powerdown.

0: ZEIETL/PISIH T ETLHWis &, thEE IET1#IM:EEpowerdown ;
1: RRYFTUPISIH TR ETLHWis &, 1 i T FEpowerdown .

B4-TO_PIN_IE: #HBTN, MYFTO/PIAM T FEIEETO Wibr &, 1 A6 18 TORI M B powerdown.

0: ZEIETO/P3.ARAI T FEIYETOH Wrhs &, t12E IETOMIN: B powerdown ;
1: RRVFTOPIAM T B ETOH Wik &, 1 7o TORIM: i powerdown .

B2 - BRTCLKO: 275 VK PL1.OJAIACD B A a7 i 3 A 2E 23 (BRT) A B i - CLKOUT 2

s FOVERIPL.ORMIAC B OO RF 5 K A 45 (BRT) Y I iy H CLKOUT2,
40 HH ) B AR 26 =BRT Vi HH %/ 2
BRT LAEAEITHLCI i tH 4% = SYSclk / (256 - BRT) /2
BRT TAEAE12TAL T 14t 4% = Sy Sclk / 12/ (256 - BRT) / 2

0: R FuVFHPLOMIEEL AL S35 2 B (BRT) I 61 L1 CLKOUT2

B1-T1CLKO: J&75 fuif-#P3.5/TLIAAD B A e i 28 TLA B 44 tH CLKOUTL

1:  FVPRP3.5/TLIC & A€ I 8 TR i HHCLKOUTL, Bl e i 28 T1 A B L
PEFERE2 (847 1 Bh EE 2545 20) , CLKOUT L4 Hi I A A5 = T 13 H % /2
TITAEAEITAE U (% AR = SYSclk / (256 - TH1) /2
T1 TAEAE 12THE 20 % AR = SYSclk /12 /(256 - TH1) /2

0: ANAVFKEP3.5/TLHINC B 24 5E i 25 TR 8 i CLKOUTL

BO - TOCLKO: &7 7 ¥ P3.4/TORKIED & Sy 5e i) 2% TOR I & tH CLKOUTO

1: FCYFEP3.AITORIED B M 52 I 23 TOR I 2k 4 tH CLKOUTO,  BhA 8 B #8T0 X AE T
YEERE 2 (867 A sh AR ) , CLKOUTOM HY IRF Bl A = TR % /2
TOLARLELT BT 1% 492 = SYSclk / (256 - THO ) / 2
TO TAEFE 12T AR % HE 4312 = SYSclk / 12 / (256 - THO) / 2

0: AAEFEP3.ATORINE B Fy5E I 2 TOR i &b H1 CLKOUTO

BRR T RE A7 4% . AUXR (Mihl: OX8E)
AUXR : Auxiliary register (/] fi7 5-41k)

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

AUXR

8EH | name | TOx12 | T1x12 |UART_MOx6|BRTR - BRTx12 | EXTRAM | S1BRS

B7 - TOX12: & 2503 & 42 il 7

0: SEMFEF0IE L8051 A HLE S SR AU, RI127040;
1: SEN S0 L8051 L Fy HLE I 2 LR 1215, RIAN A
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B6 - T1x12: I &8 1 FE 4% 47

0: SERF B 1TEE Z8051 B Fr L5 i B3 OGRS, BI124340;

1: SEI 8% 1 B L8051 5 i WL AE I 23 B 12155,  BIAS 40

MRUARTE DO FHTIE NI R R A2, M ATIx 1207 B UARTH LR 12T =2 1T,

B5 - UART_MOx6: & FII 085 1 1 B A

0: UARTH: LIRS0 )30 B A2 AL 45805 1 B4 Fr WL AR I K B, B 1245 41,

1. UARTHR VRS ORI B Fe AL 45805 1 8 WL Ef L3 B 164, B2y 4.
B4 - BRTR: AT e R kAL Ga AT il i .

0: ARV R AERRIBIT;

1. FOUFMOT R R R A A8 I81T
B2 - BRTx12: JHALJHER kA SR 1T % 6L o

0: JhOT R R R A RS 12 0 B B— Ik

1. PRSI R R AR BRI b B — K.
Bl - EXTRAM: B/ AMEBRAMAE B2 #1457

0: RFEHANETY BRI1024F5 9 ERAM;

1. AEIAd Y R A9 10247459 FERAM.
BO - SIBRS:  [11 (UARTL) U RF % R AR B8 ik #5457

0: HEFEEI 3 11E v E 11 (UARTL) (IR 3R kA 2%

1 JEEMST IR 3 R AR B4 R 11 (UARTL) I 3 R AR 8%, LI 5 N 28 175 31 R
T AT AR AT e B R A .

AT ) F CLKOUT2/P 1.0 ik H st 4
CLKOUT2/P1.0fJ s} it 412 = BRT Vi t %2 /2
BRTX12 = 1, M7 R 3 kAR 28 TAREI TR
CLKOUT2 LAEFEITHE 2 % Hi 42 = SYSclk / (256 - BRT) /2
BRTX12 = 0, M7 2k Az 88 TAETE12T #Eak
CLKOUT2 LAEFE 1 2THE U 1%t 4% = SYSclk / 12/ (256 - BRT) / 2

FH PAEFE R b dn ] AR ¥ B CLKOUT2/PL.0% gy H e
1. X BRTAFAT 8 ST Pl R 56 e A 98 e I 3% 36837 F B4 %8, BRT = #reload_data
2. W AUXRZ AT 2% FF IBRTRALE 1, 1EM 7 il o R AR 2% e i 2% 17
3. SfWAKE_CLKOZ /725 1 HIBRTCLKOML B 1, T ST I 45 R e A= 3% rE I 22 35 HE£EPL.0
mETR R
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7.4.1 FERTEZ08Y ] 4RI R e AN AEFr (CREF BOL4RAEFT)

1. CiEFF:

I* */
[* - WH7/RSTC 1T R A (L€ N &0 R A e R I B - *
1P ST R A P S S P B SRR, oo en %
P ABTERR P B F I 1 STCRI BB AR - *

I* */
#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 1T
#define F38_4KHz (256-FOSC/2/38400) 1/38.4KHz frequency calculation method of 1T mode
#else
#define F38_4KHz (256-FOSC/2/12/38400) 1/38.4KHz frequency calculation method of 12T mode
#endif
/* define SFR */
sfr AUXR = 0x8e; //Auxiliary register
sfr WAKE_CLKO = 0x8f; /Iwakeup and clock output control register
shit TOCLKO = P37, /ltimer0 clock output pin
1
/* main program */
void main()
{
#ifdef MODE 1T
AUXR = 0x80; [ltimer0 work in 1T mode
#endif
TMOD = 0x02; //set timer0 as mode2 (8-bit auto-reload)
TLO = F38_4KHz; /linitial timer0
THO = F38_4KHz; /finitial timer0
TRO = 1; /ItimerO start running
WAKE_CLKO = 0x01; //enable timer0 clock output
while (1); /Noop
}
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I* */

1%~ FERSTC LT A5 8t F HL5E I 28 ORI AT G LI i -enmmmomeoeeoes %
b L b g e e */

1 SRR PP SR T R W P T STCHIBORE IR —-meeeeees */

[* */

;/* define constants */

#define MODE 1T ;Timer clock mode, comment this line is 12T mode, uncomment is 1T mode
#ifdef MODE 1T

F38 4KHz EQU 010H ;38.4KHz frequency calculation method of 1T mode is (256-18432000/2/38400)

#else
F38 4KHz EQU
#endif

0ECH ;38.4KHz frequency calculation method of 12T mode (256-18432000/2/12/38400)

:/* define SFR */
AUXR DATA 08EH
WAKE_CLKO DATA  08FH
TOCLKO BIT P3.4
ORG 0000H
LIMP MAIN

;/* main program */

MAIN:
#ifdef MODELT
MOV AUXR, #80H
#endif
MOV TMOD, #02H
MOV  TLO, #F38_4KHz
MOV  THO, #F38_4KHz
SETB TRO
MOV WAKE_CLKO,#01H
SIMP  $
END

;Auxiliary register
;wakeup and clock output control register
;timer0 clock output pin

:timer0 work in 1T mode

;set timer0 as mode2 (8-bit auto-reload)
;initial timer0

;initial timer0

;enable timer0 clock output
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7.4.2 ERE1BY ] GRAZET e AN AR Fr (CREF BOL4mAEFT)

1. CiEFF:

I* */
[* - WH7/RSTC 1T R A (L I 4 1A A e R I B - *
e ST R e P S S P B SRRFE, oo ee %
P ABTERR P B F I 1 STCRI BB AR - *

I* */
#include "reg51.h"

1l

/* define constants */
#define FOSC  18432000L

/I#define MODE 1T /ITimer clock mode, comment this line is 12T mode, uncomment is 1T mode
#ifdef MODE 1T
#define F38_4KHz (256-FOSC/2/38400) 1/38.4KHz frequency calculation method of 1T mode
#else
#define F38_4KHz (256-FOSC/2/12/38400) 1/38.4KHz frequency calculation method of 12T mode
#endif
/* define SFR */
sfr AUXR = 0x8e; /[Auxiliary register
sfr WAKE_CLKO = 0x8f; /Iwakeup and clock output control register
shit T1CLKO = P3"5; /ltimer1 clock output pin
1
/* main program */
void main()
{
#ifdef MODE 1T
AUXR = 0x40; [ltimer1 work in 1T mode
#endif
TMOD = 0x20; /lset timerl as mode2 (8-bit auto-reload)
TL1 = F38_4KHz; [linitial timerl
TH1 = F38_4KHz; [linitial timerl
TR1 =1, /ltimer1 start running
WAKE_CLKO = 0x02; /lenable timer1l clock output
while (1); lloop
}
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2. LTz

I* */
1%~ G7RSTC 1T ZA1 ot P L I 2L 0 AT G I B emeeoeemeees %
1 BB R A I BRAESL P ] I RFRFF,  eremeeremeeeeeee e *
1 ERE R P SRS R W P T STCHIPORE AR ——-oeemeees %
I* */
:/* define constants */
#define MODE 1T :Timer clock mode, comment this line is 12T mode, uncomment is 1T mode
#ifdef MODE 1T
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
T1CLKO BIT P3.5 ;timerl clock output pin
ORG 0000H
LIMP  MAIN

;/* main program */

MAIN:
#ifdef MODE 1T
MOV  AUXR, #40H :timer1 work in 1T mode
#endif
MOV  TMOD, #20H ;set timerl as mode2 (8-bit auto-reload)
MOV  TL1, #F38_4KHz ;initial timerl
MOV  THI1, #F38_4KHz ;initial timerl
SETB TR1
MOV  WAKE_CLKO, #02H ;enable timerl clock output
SIMP  $
END
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7.4.3 JRIRHFER &S 2R A AT AR AZ T e AKX AR (CROLRIEF)

1. CiEF7:

/* */
[* - JEIRSTC 1T R A 5 WU ST 28 A 35 0 A Y R oyt -/
1 U SR AR A A B SC B R B SRR, -mememeeme e e */
1 AR A B B A E S T STCR WL L T --mmmmmmmmeee */

[* x|

#include "reg51.h"
1

/* define constants */
#define FOSC  18432000L

/l#define MODE 1T /[Timer clock mode, comment this line is 12T mode, uncomment is 1T mode
#ifdef MODE 1T
#define F38_4KHz (256-FOSC/2/38400) //38.4KHz frequency calculation method of 1T mode
#else
#define F38_4KHz (256-FOSC/2/12/38400) 1138.4KHz frequency calculation method of 12T mode
#endif
/* define SFR */
sfr AUXR = 0x8e; //Auxiliary register
sfr WAKE_CLKO = 0x8f; /Iwakeup and clock output control register
sfr BRT = 0x9c;
shit BRTCLKO = P170; /IBRT clock output pin
Il
/* main program */
void main()
{
#ifdef MODE 1T
AUXR = 0x04; /IBRT work in 1T mode
#endif
BRT = F38_4KHz; /linitial BRT
AUXR |- 0x10; /IBRT start running
WAKE_CLKO = 0x04; /lenable BRT clock output
while (1); //loop
}
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I* */
P* — WRSTC 1T ZRFI 5 MM R 28 0 AR 4 PR R 2 12 B e oy -/
P> U REEAERE e i BRAE SO R G ZAEFR e - */
P ABTERR P A BT A T STOM Bk RAR T - */
I* */
:/* define constants */
#define MODE 1T :Timer clock mode, comment this line is 12T mode, uncomment is 1T mode
#ifdef MODE 1T
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

;/* 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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STC11F-10Fxx 241 8 H HLIE #E
7.5 H&Intel 80512 5 #1ERTEF0/1HY 2 FH 2451

[BI1Y /s gmfE, et/ PR N e R0 AR HER, @R T
gk, IEMRBEEST, BT EA RIS, RS R WIRS R, SR B P A
BEBT, WEF KRB R:

1) TAE % H]9% (TMOD. T2C0N) fHE

2) VBB () 8 % AN THx TLx. RCAP2H. RCAP2L;

3) T VAT ETx EAREE, A8 LT+ s

4) A/ AL TR % B 4 .

PR UL N /- $ 2 0% 1 9 e — T A4,

8051 R4 1 ALY s I 2/ TH AR 0B L2 A WO L @B AT T2y,  BUEInLoh-as, Bk,
Afe B BRI EUEAE R B E B N T AT A7 28 THx TLxH 2%, T 200K SE B 1 H 2548 LA
2%, 280 2" ARRAN,  DAFLAMIGAE AT B 1 B TR TLx .

Vo LRI EUE X, KRR An (n=8. 13, 16) , IR AT THx . TLx i}
HME N2 —x, NP2 BB . #lin, TAET RO N I3A, MWn=13, L2V H#H,
TAE K B 16, Nin=16, A2 NAESELE, Fril, HHEHIMEN (0 = 2'x.

XTSRS LS TR, TOALES S E B R I O . R, R AR N
M RGPk e i) EATH B8 Y . B CLEA6MEz A, AL i 30 -

12 12

N Dilj:ﬂ‘:: = =
LA JE 3 EEyE AL us 2us

SR ERS I ] Te = x « Tp

X To LA, TP € Ia], xONPT ik k. ToMTp—BON CRME, FE5RH
Tp/a BRI A] SRAFAT TR THEUE x, FRRExcREMY, RISRAFERTHEIE. B

(x) fp= 2" - x
Bhn, BEREIATe = 5ms, HLEEHITP = 2us, AR ERHHkE
5ms
= _ v
X Tus - 2500{X

Wik TAE 701, Min=16, 0 S8 B A 5 i A ) - SO N -

(x) fh= 2" - x=65536-2500=63036, I Tt oAl LA A8+ /NI 4 BISRIFES
57 }93CHEE NTLx, =58 AF6H%E N THx H o

TAEAO. 1. 20 E RIHEIRES) 798192, 655361256,
XM R B, W TR SERR TR BRI 5 2R 3 s A 7S kA RO
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[F2) it/ iH5ess s A gmfe, RN RS, e/, ErfETe
= 10ms, FAFEN12MHz, & 10ms ] EHIERAE . &2 TAET 1. tHEAEWIE: K8
LSEHIME NFOH, w847 #11H NDSH.

(D Ve

PRBHIaaH, — AL ERE R AR BT SR € I/ T B as 24T ThRE 1 M S 80 E S5 TUE.
FEFF, ARG R P T -

START:
; EREFER
MOV SP, #60H s B HERRIX 4k
MOV~ TMOD, #1OH s EFETL. EREL, AR
MOV THI, #ODSH ; WEETTHEIE
MOV TLI1, #OFOH s WET S THEIE
SETB  FA ;
SETB  ET1 ;} Jreis
s HABRIIE AR T
SETB  TRI » JAEITUF G THN
: S FEF
(2) PWIRSSFET
INTT1: PUSH A ;
PUSH DPL ;}fﬂiﬁ;{%#}ﬁ
PUSH DPH ;
MOV TLI, #0FOH ;} Y E
MOV THI, #0D8H ;
s BT AL EE AR
POP  DPH ;
POP  DPL ; } MRS
POP A :
RETT ;AR [A]
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KRR T R WORSS TR HBEAR . STC11/10xx R 5 H A WL H IR TR &b i, &
—AREPWIEREAN TR, RO AR, F RS 1 e B R A R BT R 5%
TP X LT

[ KFARERIE Bk 5 o e d g I/ T+ B de 28 AT ok 5 ks A, H -t AT 32 P 5 I /3
B 0ml g /T EES VAT SR B . A e i/ REs0 (T0) Bl #Eat, AR R 1%t
INTOS| A _E F 1F Bk rp 3R 47 fik 9 ko

INTO B i
T TOH % T
=5 fZ 1k
VEEGATENT, HLEsEIATP Nlus. AHIFE R BLm bl in T -
INTTO: MOV TMOD, #O9H 3 WTONER 7301, GATEANL

MOV TLO, #00H

’ vE
MOV THO, #00H ;} THO- TLOTE0

CLR  EX0 ;. FINTOH My
LOP1: JB P3.2, LOP1 ; ERFINTO S| B 5
LOP2: JNB P3.2, LOP2 ; ERFEINTOS| I i P
SETB  TRO : JHENTOH AR THEL
LOP3: JB P3.2, LOP3 ;S5 INTOfE BT
CLR  TRO ; 1= 1ETOH %L
MOV A, TLO s AT EUE %A
MOV B, THO s R AUEIAB
: s THELRK SE A b 3
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[14Y  FIH e /T B AR 0ml s i/ 114028 LA Tt 11 50 R4 M8 m B 0 N ity 11 76 2 FH 2 11

FESEE N ] R 4t b i 2 LA BTSSR R I INTORTINT LANE T, 1 e I /v Has AT
2o, WA TS TN SN b Wil . B € I/ T8RS LS S AR B X T 7 =X
2 CHZHEHEN) , WEITBYME AR, T DA —A SR ik, T 2es 8D [F 03 H
BT N W SRR S GLTF UL, I ENLRR R WAL, A S 7 30— oh s v i 4
Hi. BAER/THEEST (T KPR E s A s R r a8 . AR n i T .

(1) FEFE:

ORG  0000H
AJMP  MAIN s T
ORG  001BH
LJMP  INTER s FLTIR W AR 2T
ORG 0100 : FREFAH
MAIN:
MOV SP, #60H s WEMERRIX
MOV TMOD, #60H o WHEEMN /R, o2
MOV TL1, #OFFH s WEITHEUE
MOV THI, #OFFH
SETB  EA : JT Ik
SETB  ET1 : JFERE/TH s Tk

SETB TRl s A SER /B L
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(2) PWIRFIES (BRI IS )

INTER:

ORG

PUSH
PUSH
PUSH

POP
POP
POP
RETI

1000H
A

DPL
DPH

DPH
DPL

S T AR 55 A ) 2 AR 3

; } B NHART

'} s

; } Bl R R

; R [Al

[#5] N RS @EEPL. OFPL. 1435450 H B 28200 u sF1400 w sHI . Nk, RS
BN 8/ 1830 (T0) , e S, EMON6MHz, TP=2u s, Zi1-5493E R % HCNICHA

38,

ASRE > B il 4T »

(1) WIgatere B

PLTO:

MOV
MOV
MOV
SETB
SETB
SETB
SETB
SETB

TMOD, #03H
TLO, #9CH
THO, #38H
EA
ETO
ET1
TRO
TR1

3 BWEETOER /753
s WETLOYIA
s W ETHOWIE

=}¥FEPI$'E
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(2) T IBT AR 25 72 7 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 EAIME
CPL P1.1 3 WPL 1 HE 5 BUR
RETT ; &M

FE SR N FH o 2 JRE A T R T

(1) SERF/ Tk S ik

SERS /RS R A BUE 2T 0% Y 1 EHLE R P WA BE, el A ERRE A B Bl
AT o AEAN 03 375 5K F W7 2 FE LR 2 A B 1 L AR BEAE R I (RIS, LK A I it i R
BB A RTAR, — AR ERN 3 LG AL L, sy Serf A B RikZE. K%
OS5 ] BIE AT, AEX R BORSCIN PR 237 5 DR A AME & T -

T by v b S S AR TR SE RN, X E I/ B AR5 R0 E A A S —
e FH T v T S I T SR A S AR B R 22 RN 2 IR HOE S A R W E /K, i
TP T N GERS , U LE T AR 55 R B EBOME R SRR 1A T BE T SRR E,
ol FH T Il R

BlniERER 7 R E RGN Bl T BB &7 A Sei iR % . XA & MR
ANAAMEINE LIRS RGUGZARZE . FTEBAAME, RIFE WAk 55RO THx . TLx EFT & i
BAMERS, BORETHx TLx M [E103 11 SCEHT MOTT AR R SE THBUE B . JFAMz B T B E
KHATER I E . R AMET
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CLR
MOV
ADD
MOV
MOV
ADDC
MOV
SETB

(2) BRI EE

EA

A, TLx

A, #LOW

TLx ’

A, #HIGH

A

A, THx

THx ’
EA

A

s A% rp i

s EETLxH O e

: LOWA SR 19 v 29
: WERFTHEIE

s B O E A
TR R

s B it
el i

FESN RS AT T AE I/ TH S T BUE N, R, ST Reth AT . XRFIVA
A BELE [F] — I 2[R N S I THx A TLx T H B Bedn, SBIRTLx R TH, BUOAE RS /T8 Ak
TIBATIRAS, BTN MR AL A THxE AL, TAESETHX AT 27 430N, X B3 A THx AL A

T [FRE, SeiRTHx S TLx AT B Hi 4

— b AR I VA JeiRTHY, JEEETLx, K KA RO THxEAT EL e 5 P VS
MMEARSE, W ATHRE B RE R I, BMES B, EREAIE - RASERH. Wik

R T :
RDTM: MOV A,

MOV RO, TLx
CJNE A, THx, RDTM

MOV

THx

R1,

A

s EHUTHxfEAHT

3 BEHUTLXAEROA

s FEBIAT I THRAR, 5 AHAE, A5
s EIERA, BEFAE T AT, 750
: R THxAF TR
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7.6 WNANIE ERTETO/TIHNRE R 5121
STC11/10xx 1 H. 7 HLATAUXR 5 17 4%

Mnemonic|Address| bit B7 B6 B5 B4 B3 B2 B1 BO
AUXR 8Eh |name|TO0x12|T1x12 | UART_MOx06| BRTR - BRTx12 |EXTRAM|S1BRS
SE I 2SO 5E I 251 -

STC11/10xx R 5 & 1 THIB05 1 L bl, N T ML HE8051, & I 45 0FN & I #% 1 A7 )5 & £ 418051
B, BEPI29000, XJE N T 48051, HH Al Rk T12000, Sl EIEMIIT,
TOx12: 0, ERFZF0RAES805 1L, 12704
1, SER#R0MIE AL 8051111215, AN
T1x12: 0, SENZLRAES805 1T, 12704
1, EREE 1R R Z805 111265, A5
WIEUART & 1 FH 5 I 2% L0 R AR 28, TIx 1207 s il LA HIUART 8 /2 12TIE 21T 1

UART £ [T A8 300 -
STCL1/10xx R A& I THIS0S 1L L Fr ML, N T HERAEFE8051, UARTH: MR AL 5 & H AL 5880511
UART_MOx6: 0, UARTH: P02 1E S8 12THI805 LI B, 12579t
1, UARTH: M O B 2 AL i 12THI805 111645, 2434
U S P E I S T LM 4 30 A B3I, UART BB 1 Fl T 1A 8 HE SR e o

BRTR(S2TR): 0, ANIVFMSLEARF R KA 28i81T

1, FOVFMSL R R A AR IE AT
BRTX12(S2Tx12): 0, MArjefrde KA I2 APt —Ik

1, BT PR R A SR LI i R — Ik

EXTRAM: 0, i Ay 10245719 fERAM

AR A YT R 10247759 FERAM
S1BRS: 0, @4, H MR KAEREREN 351, SIBRSAH IR R A 2k £E07

1, SRR R AR N TR R A4, IO I 25 119 BRI, T DA
M7 I 2% 5

fﬂlﬁ

T

$ AT PAGE 3 5E I 2 LB RS R A AR 2, AT DL RO R R R 58 (2) RN SRR R
A
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7.7 HENREIRG, BiEEMREEE F &R 25 MR B2 A0 N A 7 AR
STCLLxx 381 HLESHE ABERUBEICUR B 7 LA A1 0o IR T RS 7T DL

TCANE R TR AR 1T G e R P e R S g ) 2% g B B CPU, IR E B IE R TAERE
(STC10xx R T LTI AE) «

STC11xx Z& 5 B A WL B 5 5k Th 6 55 A7 23 WK TCHANWK TCL R AT & FR A% 1

WKTCL (A H] {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 B5 B4 B3 B2 B1 BO | Reset Value
WKTCH | ABH name [WKTEN 0000 0000B

PN 3 FEL G 5 ) B8 — AN 1207 S N 8%, (WKTCHI3:0], WKTCL [7: 0]} #4 ied K 1267 11 i (4096
), EBOTTUETH %L
WKTEN: PN 303152 B L 5 s 8 PR A6 e 42 71 57 o

WKTEN=1, JoVF PN &R s LG R o B 2% 5

WKTEN=0, 2% 1l Py B fs LG R 2 B 2% 5

I AWK TCH 2 A7 28 T HIWKTEN (Power Down Wakeup Timer Enable) Vi E ‘17 , {#fE
P 0 it L P i P 5 I B, *4MCU— ELjk APower Down Mode, PN #5$5 H e g & FH 5 N 22k T 46
THE, B RHECE]S (WKTCH3: 0], WKTCL[7: 0]} 25 4788 Bt 32 € BT HEUE A0 25 5 3t 8 3 R Gk ¥
7%, MCU%54532768/16384/8192/4096 4 i % (FH FH F AEISPRE AR P I A AT IR ED) J&, MCUIA A LIS
RGN MITFER IR AR e RS O 2R RS, A BREIE45CPU. T4E, CPU FR1GRS
BhE, TR MU BE L Ty RS AT
DA S S ) B T — IR [R] 29 560us, 24 5RAR ZE K
PN S RN I P R B 48 B R T BT (] 249 956 0uS
P 50 et L G P ) I 2 B K T H RS 1] 29 560us x 4096 = 2. 3S
. {5 EWKTCH[3:0], WKTCL[7:0]} ZF 785 (ESE T 10, WM RSB R E3) R AR
T i BRI TR A 560uS x 10 = 5600uS
e (WKTCHL3:0], WKTCL[7:0]} A7 2 FIMESE T 4096 (B KAE = 4096 = 2'2), NI FR
S BR RS RAIRG A, Tk BRI 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 TIAE: B HLAE B AR 1 T ThAE N 2uA.
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/A FH PN P et PR TR E IS A R e B i AR SRR AR (CREF)
/* *

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

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

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

/lwork led

/* define SFR */
sfr WKTCL = 0xAA;
sfr WKTCH = 0xAB;
shit P10 = PI170;
Il
void main()
{
1l WKTCL = 0xff;
1l WKTCH = 0x8f;
1 WKTCL = 0x01;
1 WKTCH = 0x80;
WKTCL = 0x64;
WKTCH = 0x80;
while (1)
{
P10 = 'P10;
PCON = 0x02;
_nop_();
_nop_();
}
}

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

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

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

//complement work led
/IMCU enter power-down(STOP) mode
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s /A FH PN P o R R U I 25 R e i e AR SR R P CIE SR
e *|

;/* --- STC10/11xx Series Wakeup MCU by WAKEUPTIMER Demo ------------ */
;/* If you want to use the program or the program referenced in the ------------- */
;/* article, please specify in which data and procedures from STC = -------------- */
i K

/INOTE:STC10xx series does not have this function

:/* define SFR */
WKTCL DATA 0AAH ;wake-timer low 8-bit counter
WKTCH DATA O0OABH ;wake-timer high 4-bit counter
ORG 0000H
LIMP  MAIN

;/* main program */

MAIN:
; MOV WKTCL, #OFFH
; MOV WKTCH, #8FH :enable wake-timer and set interval to MAX
;(4095*560us) (MAYBE NOT ACCURATE)
; MOV  WKTCL, #01H
; MOV  WKTCH,#80H :enable wake-timer and set interval to MIN
;(560us) (MAYBE NOT ACCURATE)
MOV  WKTCL, #64H
MOV  WKTCH,#80H :enable wake-timer and set interval to 100*560us
;(MAYBE NOT ACCURATE)
LOOP:
CPL P0.0 ;complement work led
MOV  PCON, #02H ;MCU enter power-down(STOP) mode
NOP
NOP
SIMP  LOOP
END
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STC11F-10Fxx Z 31 84 i WIS B
£k o= 4,= N e
£8E RITOAIE

STC11/10xx & F1| ¥ LN SR AL A — AN THRER SR X TR AT E 1, 54458051 4l
B D SE A . WAANEAMSI BN, RiEgEmaE, TTLARR REREEREYE. Rit%E
Es RS NMARE L, FRUggrhas Hee A e s N, , RImAAZE 2T DUOLH —A4
HohEAS (99H) o PAANGRIMPES SRR B AT A5 FFIA Th e 37 77-#5 SBUF .

FATIAG WA 4R TAE D7, Hrp Ry SRR R 2 nT AR 1, SR A e i, PAEEAS
[FI N3 o PR 28 B 9 SR e I 2808 ds 72 28, R 5 BN TR) R R R AL B AN R 1)
TAE . ENUAT @R ek b by SO ks AT R A EE, [+ Ris .

STC11/10xx Z2 F1 . AL ER AT 10 X6 L FPRE A58 43 A2 TXDFIRXD 5| Jl o 383k % B R K D e 2 A7 7
AUXR1IHfJUART _P1/AUXRL.747, #4711 (UART) Bhfg a] LAZEP3 IAIPL I 2 (AR . 24
1T I ThREAEPS LIS HLINF,  oF 7 (4 2 P3.O/RXDAIP3.1/TXD . 24 H AT LI ThAEAEPT I SEHL, %ot
N TR/ JEJ2P1.6/RXDFIPL.7/TXD

STCLU/10xx Z A H AL B ATIEAS 1, BR A TEdR@E(E 45, an @i sl — A e 2 AN
ITIOIT, BfEH—IF#:, BTV RBEITIMESE.

8.1 RITOMEXFFR

Tw P
e g | k| BB SAT s |
BRT Baud-Rate Timer | 9CH 0000 0000B

AUXR Auxiliary register 8EH T0x12|T1x12|UART_MOXGlBRTRl - |BRTx12|EXTRAM|SlBRS 0000 x000B
SCON Serial Control 98H |sMo/FE| sML | sm2 | REN | TB8 | RB8 | TI | RI | 0000 0000B
SBUF Serial Buffer 99H XXXX XXXXB
PCON Power Control | 87H |sMob|smopo | LvDF | POF | GF1 | GFo | PD | IDL | 0001 0000B
IE Interrupt Enable | A8H | EA |ELvD| - | ES | ET1 | EX1 | ETO | Ex0 |00x0 0000B
1P |ntefru|f>ct)vi\°lfiority BSH - [Povp | - [ps [pPTi]Pxa[ P10 | PXO |, 00x 0000B
SADEN | SlaveAddress | pq 0000 00008
Mask
SADDR Slave Address A9H 0000 0000B
AUXR1 |Auxiliary registerl| A2H | UARTPL | - | - | - | GF2 | - | - | DPS |0Oxxx Oxx0B
CLK_Output Power R |RxD_PIN_IE |T1_PIN_IE|T0_PIN_IE| B |BRTCLKO |T1CLKO|TOCLKO

WAKE_CLKO | down Wake-up control 8FH X000 x000B

register
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1. B1TO#EHIF F28SCONFIPCON

STCLIF/10FXx & F1 50y WL AT E A TN HI 27 A2 2% . FR AT 18 1) 27 A7 45 SCON A I i 6
L FERFIA D) BE %7 A7 28 PCON.

AT P 27 A7 45 SCON H T 35 A3 AT 1845 1 AR 77 ORI S se gz il Th e . Hoag =0l F
SCON : HirfilZifras (v 7 -4b)
SFR name | Address | bit B7 B6 B5 B4 B3 B2 | B1 | BO

SCON 98H name | SMO/FE SM1 SM2 | REN | TB8 | RB8 | TI RI

SMO/FE: *{PCON% A7 %% " rISMODO/PCON.647 NI, %A Tt iR Aa il o 2l 21— A
ToRF AT, @ UARTHEE R X B %A . B DS =
2 PCONZ 1725 H ISMODO/PCON.647 A0, iZAL FISM1—#2 45 5& B 473845 1) TAF
s WFRATR.

HrPSMO. SML$% R HI2H A e B AT I A 75 5K

SMO | SM1 | TAE = | ThfEvi B WRFER
H SR AT R AT .
LR 4UART_MOx6 = O, 452 2 SYSclk/12,

0 0 170 ﬁﬁ‘ﬁiﬁﬁ% ZUART_MOx6 = 11, 4R ESYSclk /2

N 81jUART; SMOD N - o % B % \#“ % N, o f N %
0 1 izl R 22 A (2°V°P132 )x (5 I 2% L ¥iE H 2R BUBRT T 4 26 K A6 B 8 HE 2R
1 0 752 FTUART |(2°V°° / 64) x SYScIK R 4 TAER iR

N 9fZUART, SMOD B 2% Lo 2% w5 ST xRk 292 R
1 1 773 R T A (2°M°P132 )x (G i 2 L H e B BRT A A7 i 4 3 e AR 2 103 1 %)
MT1x12 = O, SERTZS 1% % = SYSclk/12/( 256 - T H1);

MTIx12 = 10, & F 28 1K % = SYSclk / (256 - T H1)

2BRTx12 = Off, BRTMSZIEARFHR R A 2 % H % = SYSclk/12/( 256 - BRT );

BRTx12 = 15, BRTBHSZE AR i A 2% 1% %8 = SYSclk / (256 - BRT)

SM2: s r 2 7 R3Z HLEFE AL, 7772877 2030}, wiSM247 1, RENfZ AL,
MALAL T R B FIRBSA N1 R B A S th s sk bR EMIRUNL, IEH EHLE
SRAT AL . WA N TR B AL B A2 SM247 40, AT A 2 RB8 A0 B4 il
7E 7 AR, G SM247 91, T R A 7R RIS B 2 s 1R B A B A A WS SR AR BRI
N1 fEJ7=00/F, SM2 NiA0.

REN: /2% 84780z dihr . BB A REN, BIREN=L1R RV B ATHICIRE, 1TE5)
HFATEERRXD, JFiaEUE S . AR AREN, BIREN=0, 4% 820,

TB8: 7728k 703, T NERIEMEINEIE, %FHERRIFEABEE0. B, "THEL
P (R 36 A7 B8 22 MLIE A A 2 7 Hb bk i/ 5 ot o b A7

RB8: 7EJ7x2u 53, AW E| M . 757501, #SM2=0, MIRB8ZHzI 215 1k
7. 77004 FIRBS.

TI: RIEFWHER W bR EAL. 50, AT RIBEEIE B8 45 KT, N SRR E 3
AL, BITI=L, [ =N R AW, S A s i B S, BPTI=0. 78 HAh 7 =0
o DTS IR T 4R R B PN SRR A, DA 2R R AL
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RI:  BrRWriE RbrESL. E775K0, AT R 5807 45 A i Py SR Ai - H ) B ALRI=1,
] EATLIE SR AP BT, o S A W S A 2R AL, BPRI=0. 7R HoAh 7 =0, SR AT R R
12 b Ao7 f ) B 2] pl P R A A, BPRI=1 (I AME L ILSM2UE B, Ui
fir, HPRI=0.

SCON T Al B BHLE A E S E A N4 “0” o SCON 7 ikt E98H, i3
hb, B Arhl N98H~~OFH, W IS E . MR A A SCONM A RN &0, ik
A HPREBAE T — 2480005 — AL FWISIPUIR S R AMEH . iR — kB AT K%k B4 ITF
G, W HTBSR & H e, A& BB fIME .

HFATIBE R BIER: M—WiURIEE, W ESHEMTI, BITI=1, &R Wb
MBI e — Wil B, NESEECE B s EAIRI, HIRI=1, iRPMAEE . B TTIARIL “80G2
7 RAMENIERK AW, BT LA R A W S SR HE AR R TULZRIE KA B, WA
T R S5 R P R B TIRIREEAT A, AR5 A B . BRI, PSR B SR b A7 220 AN BE i A
PEEZNEL, UAUEITEAEEO, 75 K B B — Ui =Rk 2 U B R

FE B T2 ) 27 A7 25PCONH JSMOD/PCON. 7T B 201, 2. 7 SHIB R R & B

%,

R 425 1) 25 77 28 PCONAR A F

PCON : HLJE¥EHIZ 74 CORAIALF4k)

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

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

SMOD: Wik, Y& E 7 SMOD, EISMOD=1, W $47iEE 1. 2. 3k
FERINAGE; SMOD=0, W& TAE 7 R mes. &4 SMOD=0.

SMODO: S ke A7 &z il A7 . 24SMODO0=1, SCONZF /£ %8s irISMO/FEf7 ] T-FE (i i
i) Thegs *4SMODO0=0, SCONZF47-#% H FISMO/FELL A T SMOTfig, fISM1— Lt
SE AT O TAE 0. EALRFSMODO0=0

2. BITOXIEE HFF25SBUF

STCL1F/10FXX R A 5 ML ER AT 1 G2 25 £7 4% (SBUF) Byl £ 99H, SRR g2~ rds,
5 SBUF 45 A 56 A5 RIS B A N4k, BeSBUF I3/ AT $R15 BRI B B - 5 N1 2 i %
MDA F T AAE, MR RS HARS, IR ERFTR.

HFATBIEN GG R T A . AR EITERE T F, 5 ANSBUFE S EH T, 8
B R NAH RO A B A7 4, AT TS A 77, RO AL A A A . R s
ANEBTAE RS A “17 STBSHIMEIE N AL AF M 15890, FHikAT ki,

R AT IE I B A 2 S — DML B e o 75 )5 RO B 7 K 87, Hod 7y 28RSy
. M—MmiEeUse e, BALAFds TP A 7= 3 N B AT Bl b 28 SBUF Y, L5594 2%
ASCONZ 725 FIIRBSAL . Ui 5 1T SM21# 15 CLdz i 2 O£ T 20, RB8AISBUFH A 254
a5,

H T2 USCEIE A N A 2 FISBURZE M 2%, M B — Mt 42 UAe 50 B s e #% Aor
FAFARBENSBUF G, WAL BIFFUGERUR N —WifE B, FEHLRAEZ MU 45 oK A MMSBUFZE i 85
B EGE, 5 ET—WiEBEE E 5% . SBUFLAIFAT J5 s 41 P 3 B0l s 2k .
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3. RN B FEAUXRFIAUXRL

4 Bl 25 A7 2R AUXRIIAS X B S0 3 SR

AUXR : HiBharfeas CAarfz S+4k)
SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO
AUXR 8EH name | TOx12 | T1x12 | UART_MOx6 | BRTR - BRTx12 | EXTRAM | S1BRS
TOx12: 7R 23 0 5 5 B AL

0, ENZ$02E4:8051 HE, 12 44,

1, ERR0 [EE RAEL8051 12 1%, A2
T1x12: ER &% LW E AL

0, ENF2$1 RALG8051 W, 12 44,

1, ERFER1 A RAES8051 12 1%, AN4r4i
WIRUART 55 1 58 I 28 LSO A R R AR 4, TIx 1267l DU HIUART B TR 12TIE 1T T

UART_MOx6: 47 5200 (1) 38 15 14 52 v B AT
0, UARTH MR RORE A 12THIS051# B, 12440
1, UARTH MO B2 A 12T 8051 /1645, 24340
BRTR: JlS7 R R AL 2 is AT 45 A7
0, NAVFMSLPRFR K AERIBAT;
1, SOV R R A ARIBAT
BRTXx12: ST e 3 i AL 2 v s il s
0, FHSLIRAFR KA B2 Bt $— K
1, FRSTRER R ARG IS — IR
XRAM: 0, RVHEH MY EII1024775 9 ERAM
1, ZE b A R A 1024759 ERAM
S1BRS: AT YRR R AL SR IR AT
0, R4, BITOPSERRAERIEFEN L, SIBRSZ B O 1R RFZR R AR IEFEAL;
1, MSZPRER R AESAE N B AT OB R R R A 8%, LB E BT 28 118 BREAL, AT DAME At
372 I g1 A

B AT DL R E I A8 1 OB B R AR g, AT DA R ST U A 2 R AR A R R R R
o U EAUXRAF A7 a5 1 (IS IBRS AL (AT PIRr R A7) V1N, 84T DML B R A
AR AR A AR, O I 8 TR DURETACH SRAE D 5 I 4/ Bl /i i L Ao P
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STC11/10xx FRFIF T HLEAT LFEP3 HIRALEPL L HI{EH

4 B A7 2 AUXRLIIHS 20 8 AL 2 LU R
AUXRL : HAT e Rl 27 47 4 OR Al 7 3Hk)
SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO
AUXR1 A2H name | UART_P1 - - - GF2 - - DPS
UART P1: 0, H[1/UART #EP3 I1[RxD/P3. 0, TxD/P3. 1]

1, HE/UART 7EP1 [, 8 D MP3 H)45IP1 1 [RxD/P1. 6, TxD/P1. 7]

AT DS LB S I, AT e D@ (5 78 [RxD/P3. 0, TxD/P3. 1] fI[RxD/P1. 6 11, TxD/P1. 7] 2
)RR DI, SEEL2Z 8 . @CH ¥ E A8 T DR ESE[RxD/PL. 6 [, TxD/P1. 7] ik
[RxD/P3. 0, TxD/P3. 1] FI/EAISP N4 F@E(E 1, MRt T Y A A (1338 1/0 A

4. WIDR PR A LR EFFRBRT

PHST AR g A S 25 AF SEBRT (Ml S9CH, & A7 4E J900H) FH T {547 25 255 i 7] 5 %4
STC11F/10FXX R4 5 A HLAZ 1THISO5 188 ML, B AV 5 M AL 458051 8 L.
T SLUART & 1 FH 52 B 98 Lok e e s 2 8%, AUXRAF I T1x12/AUXR. 647 5 AT LA #IUART &8 O

F12TIE 1T,

5. \HLitbIE5 51 25 77 2§ SADENFISADDR

NT T EZHLIESE, STCLLIF/10Fxx R 5 B A AL B 7 WAL Ik 2 ) 25 47 8 SADEN I
SADDR.  J A1 SADEN & MATL b BE 155 27 47 45 (Ml BOH, S AZ{E 900H) , SADDRsE MATLH b 75 47
% (Mol vA9H, EALEAO00H) .
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6. 5HITOREIEXH FFRIEFIP

HAT DR T SEVRAZES O T R T SCVF A A7 s TEAR, R T SRV Rr A7 as B 2R F

IE: P fovFarfras (nIA7 54

SFR name

Address

bit

B7

B6

B5

B4

B3

B2

B1

BO

IE

A8H

name

EA

ELVD

ES

ET1

EX1

ETO

EXO0

EA: CPUKJE W suVFZ AL, EA=1, CPUJFEHIT, EA=0, CPUJE#ZITA I Wy Hii% .

EARIE T2 Wy SC VI 2 Zedaii o B P B o S S EATR ) FL e 52 4% s I B
LR H T FC VR Al A 4%

ES: HAT W SLVFAL, ES=1, SeVFA AT HI T, ES=0, FibA4T CIAHlT.

F4T D AW Se A L PS 2T T W R e Sz thil oy A7 aR TP e, T e s ] 2 A7 48 1O

AUF:

IP: bR e bl arfrds (I F-4k)

SFR name | Address | bit B7 B6 B5 B4 B3 B2 B1 BO
IP B8H name PLVD PS PT1 | PX1 PTO PX0

PS: HAT IRk de R dmhitr, PS=1, #4711l SCAm g i,

PS=0, Hi47 I WrE SRR SE L ik
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8.2 BITOILIEER

STCLIF/10FXX R 41 5 HLI) R AT 815 A 4Fh TAERC,  wlad ok 040 2 A2 6 SCON HH I
SMO. SMI1FJ& Bk TikH. Hwil, B2 AT PG, BNREAZIE R
HA A I AL AL ME IR . ERER0H, AT D E NI R A a7 2 .

8.2.1 HRITOTIERRN0: REHIUFFR

EEERORES, BATIEAE TIEAEFRP B AL T A, HHB47 O IBERE R EN
UART_MOx6/AUXR.5 = Of, FHy4s R @ e NSYSclk/12, X847 D zR0MEEEE B E AL
UART_MOX6/AUXR.5 = 1}, L HER[E 2 NSYSclk/2. AT 1 £#E FHRxD (RxD/P3. 05kRxD/
P1.6) Sk N, FIERALNKT (SHIFTCLOCK) HTxD (TxD/P3. 1E(TxD/P1. 7) %, Kik. B
W S B, ARALAE S o

RO A IEITFE : Y ENBPATEEIE SN RIEZE M 2ESBUFTR A B3l ki%, H4TOELE
817 # 5 LASYSc1k/1285SYSclk/2 (FHUART _MOX6/AUXR.5H 5E A2 1273 S & 253 451 )3 45 2 A
RxDE I (MRAL R ), RiEse b WrbrETIE 717, TXDE W B A ke (SHIFT-
CLOCK) . #eitnKIs-1 “Kik” Fimm.

ME(ESHME, MHE—AE, RIEESHIHSENDA & (BT, RYFRxDAESIE, [F
i SR VFTxDE HH BB AL k. — il (847) B K ik se ben, Bl Ik ZFIRES, RATIHR
FEm T, 2B EEIRS . ERRAIERIERT, LA TIFO.

RO T R . B ORIy, B AT Wi SR FRERL, BIRI=0, BEA7 foiraeiess )
fIREN=1} J& 8 3 47 B 0 G 72 . R BB #2 /5, RXD N H AT S N,  TXD N [F]5 ik
. AT BRI I % SYSe1k/1288SYSe 1k /2 (FHUART _MOX6/AUXR. 57 5E J2 1243 Stk
28 o I W ES-19 “HEI” B,

MR e W (87) Ja, EHIMES EAL, PR ERIGE L7, SR B HIERS. 4
PR BRI, AU AR BRSO

TAE TR0, SAE0ZHIEEIEHIAISM2, (AN TB8A FIRBSAT . HH T I 4 2 [
TE NSYSclk/128%SYSclk/2, ToidEmf#atefit, BEHE A WL B E AR R ALK .

AT O AR O 7R = 8- 1w

H~ R B AT, R TXCRIRXEE H 5020 Al = A R Wnid SR 5 5 I F B ALTI=18RI =1, 4 “B{
] “IEFEHERTW, BT CAENLmE R TS IR AR H AR THE ARG K TP I, 2 AFIE0
o SR AR EALTIELRI
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INTERNAL BUS

WRITE
TO —
RxD
SBUF - OUTPUT FUNCTION
’7
»START SHIFT
SYSCIk/lZQ‘ TX CONTROL
| TX CLOCK TI SEND
! SERIAL
Svsolkz — 1 PORT <—C(:"
| D
INTERRUPT
I »|{RX CLOCK  RI RECEIVE OUTPUT FUNCTION

AUXR.S(UART_IVIIOXG)
RX CONTROL SHIET

11111110

INPUT SHIFT REG

LOAD
SBUF

REﬂ:D—» START
RI

RxD
INPUT FUNCTION

INTERNAL BUS

WRITE TO SBUF

SEND L
SHIFT Il M [ Il M [ M M} rransMIT

RXD(DATAOUT)\ _D0 X' DI X
TXD(SHIFT CLOCK)| | | | | |
I

__[1WRITE TO SCON(CLEAR RI)

RI
RECEIVE

SHIFT M
DO

RXD(DATA IN) [ [ [

RECEIVE

—
—
L
] -

rb3 b4 g B rp6 7
L L L

TXD(SHIFT CLOCK)| I | | | J |
KI8-1 HAT M 0Th e 4 e S i 7 s =
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8.2.2 BITOIL{E#E51: 8{LUART, F4FRAITT

L% ESCONISMO. SM1A “01” B, HATEEN A RLTE. = h8hr
UARTH R, —Wifs B oN104A7: IATAREAr, 8O7 B AT (IRALLESE) P45 kAT . P ]
Ay, ROl AR 4 75 Bk AT B E . TxD (TxD/P3. 18(RxD/P1. 7) ANk i%(5 B, RxD(RxD/P3. 0RxD/
P1. 6) NEomE R E S, BTSN L2 G AT .

K18-2 0 3 A7 1 UL Th BE 45 # 7 1 Tl i B3 i e 1

AL AOR ISR FATIEER AOIERT, B th A AT A& Im TxD o 4 BT —
5 “SBUF “HIRL BB FATHEER KL, § “SBUF” {55I04E “17 %Aﬁﬁ%u%ﬁﬁﬁ
MO, JFERITXIEHI FICTH A . AIE AL E N2 16 70 ST B g A 2

TN A7 28 B BUE AN W A7 R % TxD o 1 K%, EEFRMALAWBEN “0” fE4hFE. X4
BRI I AL B R AL A A e s AL B, BRI BoN “17 , FEMALEM AN
“07 , AREFM, FETXIEH R olER G — kB ML, REHE R KiEES “SEND”
P, SRS BRRE, B EOERATI, EITI=1, [ EALE R W Ab B,

BB AR SR B AL B RV AR EAIREN, EJREN=L1R], B2l s 8 DLk a8 e 4
KK 160 A ) T8 5 R B AT RIS TRXD, 244G B RXDm I “17 — “07 [ f Bk AR 5t 5
BRI A HE U, IR ST DR AT 160 AT RS, B IFFHEEZE ABEAL (748 . B A11640 40
THEE S S LI (A [E] 25

IR RS R 16AIRAS K LR R R (RFAL RN TR])) 29 o165 4y, FERFALINIA] 7
8. QRS HIAG I 28 X4 Rx D L BEAT KL, AT 2 IX CRAF EE “ =B " K{E, BP3
UCRFER/D2UARE E, CACTHBRTPU2m, $Emml k. fERdah, anRBIBIMEA N
“07 (RHSP) , WA TR, EABRCER, FEBRNTL—"0" Bk wREikE
HIEIEA A R, M Em AN e, H RN EAER.

B B N R L Zr A s A TARE N, B2 NIAFFH R LU R Y, i is i 0" % 3
AL 27 A7 2R B L TA R, AFRXIS SIS E e Jg — IR AL, SE i — i A4S, 45 [RJ R i A2 LR
A

« RI=0;

o SM2=08FZ W B 11 1B N1,

MW B O BEG 2%, SCl3E4 ASBUF, {51473 ARB8, Ef/RI, WIRI=1, [AFEHLE
KA, 5 EIR RS RE IR mu&;%&umi&wﬁfﬁﬁ%%s’% T ESTE, HIR
PEE A TIRXD 1 _E71”—"0" kAR, 4R4EF Wi, BUWE R %Eﬂﬁr“tlﬂlieﬁ):, i
FHEAEO, BIRI=0. @B, %ﬁ?u*ﬂ’ﬁﬂ;%ﬁlﬁ SM2¥EE N0

AT S RO RS AR W AR Y, TR B 8 I A s 1B S Ry R R AR AR

A,
B AT A B QLA Ry 3R =2°V0P132 X (G I BT A L3S H R B BRT A 37 I8 A 56 o 2B 2 i HH R
HT1x12 = Off, ERT#$ 1A% 2R = SYSclk/12/( 256 - TH1);
MT1x12 = 1A, SBT3 LR HH 2R = SYSclk / (256 - TH1)
MBRTx12 = Off, BRTAMSZ I ARZE R A A% B HE 28 = SYSclk/12/( 256 - BRT );
MBRTx12 = 1, BRTAMSZ P 4FEE R A= A7 HI% HY %8 = SYSclk / (256 - BRT)
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INTERNAL BUS

Timer 1 or BRT WRITE
Overflow TO

SBUF

ZERO DETECTOR|

»{START

SHIFT  paTAl
TX CONTROL

4’.—» TXCLOCK T SEND
SERIAL<_C(:|
PORT

INTERRUPT
JSAMPLE s
1-TO-0 RXCLOCK RI LOAD|-»
TRANSITION »|START SBUF
DETECTOR RX CONTROL g7
1FFH
A
> DETECTOR
el
INPUT SHIFT REG.
RxD (9 BITS)
LOAD

SBUF

READ
SBUF

Mol MMM M M n n n [nn
WRITE TO SBUF

DATA TRANSMIT
SHIFT m_n n n mn f 7t 1mnm n
TXD\ / D0 X DI X D2 X D3 X D4 X D5 X D6 X D7 Y STOPBIT
TI  STARTBIT —
RX CLOCK
1 | 1 | 1 | 1 | 1 | 1
RXD

Jstarteir/ DO X D1 X D2 X D3 X D4 X D5 X D6 X D7 Y

STOPBIT
RECEIVE {87 DETECTOR SAMPLE TIMES

SHIFT m e n n T n n m 70

RI

K18-2 AT LIS DI RESE K7 55 I AR B I
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8.2.3 BITOTE#ET2: 9fIUART, SE4FEEE

SMO. SMIBAZ N 10KE, Hi47 1 TAEER 2. H47 0 LAERE R 2 990 H 4l = P i (5
UARTHER, H—miffE B 16 k. U da6r, 8O EHR AL (RALFESL) » LA nl dmfedr (2R
N H ) FNLLL A2 AT . A% ] g R0 (BE 9N dE) FHSCONH I TB8FR i, W] A4 B 15k
0, H{H ALK PSWH 27 /8 RS 36 A7 PA 258 N TB8 (TBSEE 7] 1 Ay £ HLIE A o i s bk Hdfs b 2 47
SCRTAE B (AR IR A7) o B2l 55947 £ i 2% ASCONIRB8. TxD /K i%¥i 1, RXDA
Bl 1, DAA X TR AT B R 3%

B 21 R RN

R AT A5 1 2208 A 52 =25MOD/B4 X (SYSclk £ 4t A I 44 %)

IR PR R I A PCON T ISMODAL AT B, 24SMOD=1Hf, #£4£1/32 (SYSclk)
: X4SMOD=0I}, ##%1/64(SYSclk) , #iMARSMOD AR INE A, v W, 20 s R 5%
A bR [ 1

P18-3 A R AT 8 5 A5 30211 Th R 45 #7735 B B LBl R T I P o

HHE18-3m A1, A2 LAHLL, Bk R R AR VRIS A AN, RIERT HTB8HR L4 4 17 aF
R BRI, HARTHRESE M AMFE, HBI/ RIE AR FE i 7 B A A F] .

MU AR BRI e — WUE B S L R 2 R B2 AT

*« RI=0

« SM2=08#SM2=1, H H#UEIM 9% RB8=1.

2 R A R R B, AR BRI B I RS A7 B A7 2 1 PR 2 ASBUFFIRB8H, Jf B AT
RI=1, [AEHUERPBIAI . W FRKAE — AR, MRS R AL 25 47 28 B
B Ak, WMAEAMRI, Tk FRFAH LS, HlE SCE AR I RXD ¥ N I kAR
FE, BICF Wi EAE R

rEfE2r, Bl s 1k 5 SBUF. RB8FIRITE K .

IS HAEXSCONH [FISM2. TB8I1 % B LLACEE ML L, NE VLB EIRMEE T 5 E.
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INTERNAL BUS

WRITE
TO
SBUF

ZERO DETECTOR|

SYSclk/2

STOP BIT SHIFT
»|START GEN. DATA
TX CONTROL
<16 TXCLOCK  TI SEND
SERIAL 4_G:I
| PORT
: INTERRUPT
»{ +16
(SMOD IS PCON.7) VSAMPLE
RX__ RI
1-TO-0 LOAD|»
TRANSITION |—p{sTaRT CLOCK SBUF
DETECTOR RX CONTROL gH)FTl
1FFH

iii At

> DETECTOR
S |

INPUT SHIFT REG.
RXD (9 BITS)

LOAD
SBUF

READ
SBUF

Mol MMM M oM n n n mnn
WRITE TO SBUF

—]SEND —
DATA TRANSMIT
SHIFT [ A ) A I )
™D\ /D0 X D1 X D2 X D3 X D4 X D5 X D6 X D7_X_TB8Y STOPBIT
171 STARTBIT
STOP BIT GEN |
RX CLOCK
M | M | M M M M M M M M

RXD lsrrer/ Do X D1 X _D2 X D3 X D4 X D5 X D6 X D7_XRB8 YSTOPBIT

RECEIVE
BIT DETECTOR SAMPLE TIMES
SHIFT nn mn i f [ qmn Mmn 10

RI [
KI8-3 HiAT M2 Th e 47 = B R B R I I T
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8.2.4 BITOT/EMERI: 9fIUART, F4FZAJIT

2SMO SMIPAAL N TLES, HAT O TAEER NS, BT @RI NN E s 7 0l {5 UART
B, H—WifE Bl k. Ui anhn, s s (IRALAESE) . ALl gmfEns (BEOf7 2L
i) RILAL A AL, A v gmAE 6 (3R 9f7 Hidf) FHSCONH I TB8SE M, mI k% B 1860, B
F T PSWH 7T ME AL 36 A7 PAE 24 N TB8 (TB8EE i S 2 ALt {5 A (s ik £ Hi A A, AT {E
BRI IAT) « U 25907 K s 35 ASCONIRBS. TxD AR %4 M, RxD NI
H, PR TR AT il ki
B R RN

HEAT 30 {5 A B A e =2°V00132 X (5 I 2/ K LAy i HH SR BRI ST P 5 2 A % 1) i HH %)

MT1x12 = O, &R AR 1A% HI 26 = SYSclk/12/( 256 - TH1);

MT1x12 = 16, & B 25 1A% H 28 = SYSclk / ( 256 - TH1)

HBRTx12 = OFf, BRTMMSLINAFER K A 23 A% H 2. = SYSclk/12/( 256 - BRT );

MBRTx12 = 1, BRTAMSZ I AFEE R A28 Fd HI %8 = SYSclk / (256 - BRT)

IR S il v Ry = S SN 3 1 B G BRI/ B0 el A e N W L VAN e B
WE BT IR R RS, SRR,

K18-4 Hf AT 1 TAERL 3 Th R 45 M 7 7 1 2 LW s ) 7 1

FEI8-4mT &1, A ASMIENIALE, B AIE I i TB8IR M 2h 82 fir 7 1745 5 O ¥t AL AN A
FHARIIBe G HEAMFE, HE  RIBERAE DR K P B A A [

MR UCAR I e — WUE B S5 L 2RI 2 R B2 A

* RI=0

« SM2=08l#SM2=1, Jf HEU B 5B 9% = ALRB8=1.

2 B SA RI R R B, AR BRI B RS 7 B A7 2% 1 B 25 ASBUFFIRB8H, Jf B AL
RI=1, [ FHLIE R Ab B ﬁn%‘%izﬁ AR — AL, T NI RI RS A 75 A7 4 R A T8

xﬁlﬁﬁ%?i WAENRI ik BIRFA 25, B S I Ak Rx D% A g 11 1) kA2
l:l u ’ E%LI&—F rPﬁEl'J-tFﬁJ)\h T

ERE A3, %Wﬂﬁ’ﬂ?ﬂ:u'ﬁSBUF RB8FIRITEE
T A X SCONHF ISM2. TB8IHI B B LA B E N2, N MUEEREE T 7 E.
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INTERNAL BUS

TIMER 1or BRT WRITE

OVERFLOW TO
SBUF TxD
SMOD

=1

»{START SHIFT paral

TX CONTROL
+16 TXCLOCK  TI SEND
SERIAL G:I
PORT
INTERRUPT
»| =1
"SAMPLE
1-TO-0 RXCLOCK  RI LOAD|->
TRANSITION »|START SBUF
DETECTOR RX CONTROL gyl
1FFH
i i i A
> DETECTOR
e 4
INPUT SHIFT REG.
RXD (9 BITS)
LOAD
SBUF

READ
SBUF

Mol MMM 0 0 0 o [0 m mn.mn

WRITE TO SBUF

~|SEND
DATA TRANSMIT
SHIFT m . mn f1mn fmnJ1 T& n

™D \ /D0 X DL X D2 X D3 X D4 X D5 X D6 X D7 _X_TB8Y STOPBIT
11 STARTBIT

STOP BIT GEN |
RXCLOCK <16 RESET
1 w1 1 N 1 N 1 N 1 M
CECEIVE RXD lserer/ D0 X DL X D2 X D3 X D4 X D5 X D6 X D7 _XRB8 YSTOPBIT
BIT DETECTOR SAMPLE TIMES
SHIFT m_mnn m - n n /T ™n

RI

K18-4  Hi 4T I3 Tl RE 4 M s S I Sl hcad i
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8.3 BITRBTRITRINKE

STCL11/10xx 2 51 5y AL AR AT 3045 13 R bl BT e TAE BRI AR 5, X+ TAERE R0 AN
B2, HERE RGBT SYScIkFIPCON A AR R R ik A7 SMODE 56, Az A1
3P R 5 5SYScIKFIPCONNLE 4k, 185 52 i 2 /i B0 as LEBRT S, P R Rk A 28 .
AR IR E R T AR LB BRT MO I R R R AR B W B, AR A R B RE, FrbhiX
T R 2R AR

ARG, HRrR S RGN EIIESYSclkE % .

265 R0 0 18 43 50 B ¥ B ALUART _MOX6/AUXR.5 = O,  Hiys % = SYSclk/12.
24 30 FRER 5 5 B ¥ B AL UART_MOX6/AUXR.5 = 1,  HLJ % = SYSclk/2.
— H.SYSclki%k & HUART_MOX6/AUXR.5E B 4, T &R 473845 T AE A5 0 fy e 4 2 ] 5 A

ATIEAE TAERBEA2, s RER5SYSclkf X4b, 15SMODM A K.

HEARFE A BATIEE B 20 K7 56=25M00/64 X (SYSclk & Gt TAEI Bl %)

2 SMOD=1/f, J4EE=2/64(SYSclk)=1/32(SYSclk);

*41SMOD=0H}, JFFZ=1/64(SYScIk).

SYSclkitk i 5, BT 1% BEPCONH [ISMODAL, Al F PRI H . FrbL, X P
IR R AR A E

FATIHEEHREALMS, PR 2 AR 1

B, B E e =25M00/32 X (i A 8% /1 B 35 L1k HH 3R BBRTHMNT I 5 20 R AE B8 1 8 HE 2R
MT1x12 = OFF, ERT 1A% 3 = SYSclk/12/( 256 - TH1):
MT1x12 = 16, BT 2% 1 28 = SYSclk / (256 - TH1)
MBRTX12 = OfFf, BRTAHSZYEAFER K AESS 1% 26 = SYSclk/12/( 256 - BRT );
PBRTx12 = 1A, BRTMNZIEAFR KA 28 HI% 2R = SYSclk / (256 - BRT)

T} S I A8 A A LR BRT A R 2 R A A B, 1T RV U BN R R R . 78
SEFR R A 2 e AR AT R LB R AT (3, AR, NERRIE R, OCRRAE T e Ay A L
FABRTH N Y op 20 R A2 2 ) 2 (P TH 5 . SMODRIERE, WM HE 75 Z4AT T 5145 2wl 5L
HISMOD=0xk1;

MOV  PCON, #00H ; {#SMOD=0
MOV  PCON, #80H ; {#SMOD=1

SMOD R ik i A 42 fil] B 77 2 PCON i s vy — i, HAth &% 07 F) L A 350 B AR 408 S B 15 L T
SE o
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M PR T B A RS VIR R R AR 2R, NI RIRER, RBAE T I AR AR L
(v 2 TR T SRR T 5508 I 4/ T B0 LI v L

SE IS 2T RS L3 0 SO I TR (RD) PN e I e/ S s L1103 H g vs, B SE
I} 2T S LI v =5 I BT S8 L0 v H U AD

STC11/10xx R 51y HLBLA PN 8 I 380 H A8, DR I 38 S LA 4 AR 7 5
P SE I BT B AR TAE 72 (8L EBhE RS VE IR R0 H %

WEEMN ST AL T T EN RN TET X2 B EER) , TLI A K
H T-SYSclkZ 1273 # sk A 23 45 (I T1x12/AUXR. 66 5E & 1270 30 = AS 0850 (i kb . 24 T1x12/
AUXR.6=08], P TAEEL12TEE, TLIRTFEU A K H T SYSclk& 127 ST Bk s 4
T1x12/AUXR. 6=1HF, FLAHLTAEAEITIER, TLLEITHER K B T-SYSc1kANZ i 43 4 i ik v«
AU, B ESATBRS LN H R 5 SYScIk AT [ 3 EAEENA 5, SYSclkisik, HrHl Nk,
RS . Bl SN=FFN, JUJ4ERE— AN eh R o (BFR1EHL) : #7N=00H,
U 5 4 [ 256 N B A — ks 24SYSclk=6MHz H.T1x12/AUXR.6=0fF, —AMif4fKy2pus,
#SYSclk=6MHzHT1x12/AUXR.6=1ff, —ANK#1%)°40.167us (PR126%) . SYSclk=12MHzH.
T1x12/AUXR.6=00F, I—/NEf4f Alus, 24SYSclk=6MHz HT1x12/AUXR.6=11}, —AME8hZ)
“40.083ps (FR126%) o X F— BT,
HT1x12/AUKR. 6=0IFF, I &/ LFHLHE Lk th—VOFT AR AU AL Ag: - (2°—N) X 120 = (2°—N) X 12X

SYSclk

ST1x12/AUKR. 6=10F, I 28/ 408 L AR EIE D g: (') X LI = (2 ) X g

Tre 3 e i 2 Bgs m R s, B
HT1x12/AUXR. 6=00F, EI#4/iTHde 11 1 2 =SYSclk/12 X (28—N) (Ik/#)
HT1x12/AUXR. 6=15F, 520 25 Has 1K 3 =S Y Sclk X (28—N) (x/F»

A ASYScIKN R GBI,  NOAYFEBE N ] 5 2.

AR, e E N ST B OVE R A i Rt — R o i AN IR AR 75 ST SR AR RS 3 1
TWHEARE . BRI RH T ECA R, NBUETEEARE, Hir#o7 W88 . SLLOE R &
R L TAE T 07 2441,

w:  T1x12/AUXR. 6=0, SYSclk=6MHz, N=FFH,
SEI 3840 LT AE T 77 30213 2% 6 X 109 {12 X (256—255)} = 0.5X 10° (YR/F4) ;
Wi T1x12/AUXR. 6=0, SYSclk=12MHz, N=FFH,
SE ISR LR T 77 2ii % = 1X10° GRIFD)
W:  T1x12/AUXR. 6=0, SYSclk=12MHz, N=00H,
SE M AT Eas LTAE T 75 213kt 2% = 12X 109712 X 256~3906 (IR/F))

w:  T1x12/AUXR. 6=1, SYSclk=6MHz, N=FFH,
SE I 2T B AR L AE T 75 219k % 96 X 10% (256 —255) = 6X 10° (IR/FD) 5
¥: Tlx12/AUXR. 6=1, SYSclk=12MHz, N=00H,
SEI AT EER L TAE T 7 2103 % = 12X 109/256 = 46875 (IR/FH)
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R AR R RS e S AT B 1% S Al 5 R
HRERERSEN ST RS LIE SR (T1x12/AUXR. 6=0)

. G I i g % ET 521
(MHz) cr | 5| HEEEEANE

77380 MAX: 1M 12 X X X X

2 MAX: 375K | 12 1 X X X

T 1M3 625K | 12 1 0 2 FFH
19.2K | 11.059 1 0 2 FDH
9.6K 11.059 0 0 2 FDH
48K | 11.059 0 0 2 FAH
o aK |11.059 0 0 2 F4H
: 11.059 0 0 2 F8H
12K ["11.986 0 0 2 1DH
1375 [6 0 0 2 72H
110
110 |12 0 0 1 FFFBH

BB PRI RE P BLan R

MOV TMOD, #20H s WEENIATESLER . T/EFR2

MOV  TH1, #X XH s WHEERFEHN

MOV  TL1, #X XH ;

SETB TR1 3 JABNER BT BERL

MOV PCON,  #80H ;. W ESMOD=1

MOV SCON,  #50H 3 WE PTG

PAT EIRFEFFBUG, RTS8 Bt € I 2% A S0 LA a4 7 X S A AT 3845 i AR 5 S0y
RIEBLE .
T A Al ARy B BB R R E ., — RN AR, A ——Rik.
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2 PG BEBRT ML P4 R AR AR E A R OR AL BRI, IR RE R, SR AE T ST R
RO AR I R . G PR BEBRT AL A 2 R AR AR AR R R R AR AR, B I A /T AR 1 AT
PUBE B KA e i 2%/ T B0ss /i el A . o
F PR P e n ] B F AR 1 1 AT 4% 0k A B8 BRT
LW BB TR, SCON ZFfEasfISMO FISML PRAZUE T 8 11 4 A TAERE .

2. BB O U AS R, (i BB ST U R R A B2 AT S R S (AL

BRT A7 38 4 56 R A 28 7 A7 4, BRTx12 £z, SMOD £z

3. JHENST IR R A SE, AEBRTR f71, BRT JHSTIEHRR & A S 25 47 28 5t 7 BN AR UG5
4. BR O R de g, S FT IR WA L 4 A A

PS, ES, FA

5. WIEH T BRI, KREN E1 BpA]

WEE T Kk, K EdEIE NSBUF BIHT,

PR TE RROPR ERT, K% SE bR BT, B O

E O TAEFERE R FOBEE3 I, T SR0AHE L IR R 26 7 4 B 1 AR, 45 BIENBRT 5 /74
T EZhE AR RELOAD (SMOD = 0, SMOD 2 PCON 4Bk Ihfe 2547 22 (it fr)
1. % RELOAD (BAF/2 SMOD = 0 WHits AR

a) 12T BN its A  RELOAD = 256 — INT(SYSclk/Baud0/32/12 + 0.5)
b) 1T B P& Ax: RELOAD = 256 — INT(SYSclk/Baud0/32 + 0.5)
TH 5L H FIRELOAD U EL#IXBRT 2747 45

A INTO RoRBUEIZFERIE 2N, ExUFn 0.5 a] PLERIPY & LRI H 1
SYSclk = fhiEZE
Baud0 = HruERFRE

2. TR RELOAD J=A:[rdtie% .
a) Baud = SYSclk/ (256 — RELOAD)/32/12 12T #i=
b) Baud = SYSclk/(256 — RELOAD)/32 1T =

3. IMHEREZE
error = (Baud - Baud0) /Baud0 * 100%
4. WIERZELIE > 3% EEHRPRRRECE H S AR, ERPER 14

: SYSclk = 22.1184MHz, Baud0 = 57600 (12T #HzL)
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

SR R TR TR TR TR
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1 SYSclk = 18.432MHz, Baud0 = 57600 (12T #HzX)
1. RELOAD = 256 — INT( 18432000/57600/32/12 + 0.5)
= 256 — INT( 0.833 + 0.5 )
=256 — INT( 1.333 )
=256 - 1
= 255
OFFH

. Baud = 18432000/ (256-255) /32/12
48000

. error = (48000 - 57600) /57600 * 100%

-16. 66%

CORZERK, BRI AR ECE SRR, B EE WS — 1

: SYSclk = 18.432MHz, Baud0 = 9600 (12T ##zL)

. RELOAD = 256 — INT( 18432000/9600/32/12 + 0.5)

256 — INT( 5.5 )

256 - 5

251

OFBH

. Baud = 18432000/ (256-251) /32/12
9600
—HTH, RESETZE

: SYSclk = 2.000MHz, Baud = 4800 (1T #xL)

. 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%

—
=& s w Il o

—_
RS R TR T
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8.4 STCU/10xxRFEFHEITOEPIOXEEPIORNER

HIAUXR1 2577 44 %5 B (PCA/PWM/SPI/UART2) & 7EP1 Fik & 7EP4 [

Mnemonic

Add

Name

7

6

5

4

Reset Value

AUXR1

A2H

Auxiliary Register 1

UART P1

GF2

DPS

0xxx,0xx0

UART P1: 0, i [1/UARTZEP3 I1[RxD/P3. 0, TxD/P3. 1]
1, 9 /UARTZEPL [, 45 D MP3E)43|P1 [ [RxD/P1. 6, TxD/P1. 7]

AT D EAUBEE T, Al LS £ [RxD/P3. 0, TxD/P3. 1] #1[RxD/P1.6 I, TxD/P1. 712
TR, SEE2 A . @R E RS IT OB [RxD/PL. 6 [, TxD/PL. 7110
[RxD/P3. 0, TxD/P3. 11 A/ENISP FEAE FHIEAE O, Z8 Wl LS PR ET/0 O

GF2:

DPS:

it bR AL

0, it B 2 48 %EHDPTRO
L, fHH 5 — a5 DPTR1
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8.5 BITORNMIKIZERF (CFEFKIL4mIERF)
8.5.1 HBITOAEPIORNKIER

1. CiEfF:

/* */
[ e JRSTC AT R0 4t K HLE T L1 S1RE (8-Dit/9-Dit) —wemmemmmmmceee x/
[* R B R R B S FE R G SR T, e */
[* B TERE P B FE PR AR T STCI kL SRR - */

/* */

#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
3
4

#define MARK_PARITY /IMark parity

#define SPACE_PARITY //Space parity

#define PARITYBIT EVEN_PARITY /[ Testing even parity

shit bit9 = P212; /IP2.2 show UART data bit9
bit busy;

void SendData(BYTE dat);
void SendString(char *s);

void main()

{

#if (PARITYBIT == NONE_PARITY)
SCON = 0x50; //8-bit variable UART

#elif (PARITYBIT == ODD_PARITY) || (PARITYBIT == EVEN_PARITY) || (PARITYBIT == MARK_PARITY)
SCON = 0xda; [/9-bit variable UART, parity bit initial to 1

#elif (PARITYBIT == SPACE_PARITY)
SCON = 0xd2; 1/9-bit variable UART, parity bit initial to 0

#endif
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TMOD = 0x20;

TH1  =TL1=-(FOSC/12/32/BAUD);
TRI =1

ES =1;

EA =1;

SendString("STC11/10xx\r\nUart Test \r\n");

while(1);
}
/*
UART interrupt service routine
*/
void Uart_lsr() interrupt 4 using 1
{
if (RI)
{
RI =0;
PO = SBUF;
bit9 = RB8;
}
if (TI)
{
TI=0;
busy = 0;
}
}
/*

Send a byte data to UART
Input: dat (data to be sent)
Output:None

*/
void SendData(BYTE dat)
{
while (busy);
ACC = dat;
if (P)
{
#if (PARITYBIT == ODD_PARITY)
TB8=0;
#elif (PARITYBIT == EVEN_PARITY)
TB8=1;
#endif
}

/ISet Timerl as 8-bit auto reload mode
/ISet auto-reload vaule

/[Timerl start run

//[Enable UART interrupt

//Open master interrupt switch

//Clear receive interrupt flag
/IP0O show UART data
/IP2.2 show parity bit

//Clear transmit interrupt flag
//Clear transmit busy flag

/IWait for the completion of the previous data is sent
/[Calculate the even parity bit P (PSW.0)
//Set the parity bit according to P

//Set parity bit to 0

//Set parity bitto 1
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else
{
#if (PARITYBIT == ODD_PARITY)
TB8=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 1

//Set parity bitto 0

/ISend data to UART buffer

//ICheck the end of the string

//Send current char and increment string ptr
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2. JLERIEFT -

/*

[* --- WORSTC 1T RV HLA AT FIThAEE (8-bit/9-bit)
1 QR EEAE R A FH BE S E R 5 AR T
1* VEFERR Bl S0 E i AR T STCIY Bk KRR

/*

;/*Define UART parity mode*/

#define
#define
#define
#define
#define

#define

NONE_PARITY 0
ODD_PARITY 1
EVEN_PARITY

MARK_PARITY
SPACE_PARITY

A oo N

PARITYBIT EVEN_PARITY

BUSY

BIT 20H.0

ORG 0000H
LIMP  MAIN

ORG 0023H
LIMP  UART_ISR

MAIN:

ORG 0100H

CLR BUSY

CLR EA

MOV SR, #3FH

#if (PARITYBIT == NONE_PARITY)

#elif (PARITYBI

MOV  SCON, #50H

MOV  SCON, #0DAH

#elif (PARITYBIT == SPACE_PARITY)

#endif

MOV  SCON, #0D2H

//None parity
//0dd parity

/[Even parity
/IMark parity
//Space parity

/[Testing even parity

;transmit busy flag

:8-bit variable UART
== ODD_PARITY) || (PARITYBIT == EVEN_PARITY) || (FARITYBIT == MARK_PARITY)
;9-bit variable UART, parity bit initial to 1

;9-bit variable UART, parity bit initial to 0
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MOV  TMOD, #20H :Set Timerl as 8-bit auto reload mode
MOV A, #OFBH ;256-18432000/12/32/9600
MOV  THI1, A :Set auto-reload vaule
MOV  TL1, A
SETB TR1 :Timerl 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 I,  ODH,0AH,0
I
;UART?2 interrupt service routine
; */
UART _ISR:
PUSH ACC
PUSH PSW
JNB RI, CHECKTI ;Check RI bit
CLR RI :Clear RI bit
MOV PO, SBUF ;PO show UART data
MOV  C, RB8
MOV P2.2, C ;P2.2 show parity bit
CHECKTIL:
JNB TI, ISR_EXIT ;Check S2TI bit
CLR TI :Clear S2T1 bit
CLR BUSY ;Clear transmit busy flag
ISR_EXIT:
POP PSW
POP ACC
RETI
./*

;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, EVEN1INACC ;Set the parity bit according to P
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ODD1INACC:

#if (PARITYBIT == ODD_PARITY)
CLR TB8

#elif (PARITYBIT == EVEN_PARITY)
SETB TB8

#endif
SIMP  PARITYBITOK

EVEN1INACC:

#if (PARITYBIT == ODD_PARITY)
SETB TBS8

#elif (PARITYBIT == EVEN_PARITY)
CLR TB8

#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
Jz STRINGEND
INC DPTR

LCALL SENDDATA

SIMP  SENDSTRING
STRINGEND:

RET

END

;Set parity bitto 0

;Set parity bitto 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

:Check next
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8.5.2 £ITOEPIORMRIERF

1. C¥EFr:

I* */

[* --- JE7~ STCL0/11xx R4 8 5 HLER AT H IhEE (8-bit/9-bit) ---------------- */
P> i REEAERE P g B LR R I FZAESY, e */

P* VAR P B E S A T STCR Bk MR - */

I* */
#include "reg51.h"

#include "intrins.h"

typedef unsigned char BYTE;

typedef unsigned int WORD;

#define FOSC  18432000L //System frequency
#define BAUD 9600 /IUART 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 /IMark parity
#define SPACE_PARITY 4 //Space parity
#define PARITYBIT EVEN_PARITY /[Testing even parity
sfr AUXR1 = 0xA2;

#define UART_P1 0x80

shit bit9 = P212; /IP2.2 show UART data bit9
bit busy;

void SendData(BYTE dat);
void SendString(char *s);

void main()

{
AUXRL1 |= UART _P1;

#if (PARITYBIT == NONE_PARITY)

II(AUXR1.7) switch RXD/TXD from P3.0/P3.1 to P1.6/P1.7

[Iswitch RXD/TXD from P3.0/P3.1 to P1.6/P1.7

SCON = 0x50;

/18-hit 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);
TR1=1,
ES =1,
EA=1;
SendString("STC10/11xx\r\nUart Test \r\n");
while(1);
}
/*
UART interrupt service routine
*/
void Uart_lsr() interrupt 4 using 1
{
if (RI)
{
RI=0;
PO = SBUF;
bit9 = RBS;
}
if (TI)
{
TI=0;
busy = 0;
}
}
/*

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 Timerl as 8-bit auto reload mode
/ISet auto-reload vaule

/ITimer1 start run

//[Enable UART interrupt

//Open master interrupt switch

/[Clear receive interrupt flag
//PO show UART data
/IP2.2 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)
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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; //Set parity bit to 1
#endif
}
else
{
#if (PARITYBIT == ODD_PARITY)
TB8=1; //Set parity bit to 1
#elif (PARITYBIT == EVEN_PARITY)
TB8=0; //Set parity bit to 0
#endif
}
busy = 1;
SBUF = ACC; //Send data to UART buffer
}
/*

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. LERIERF:

I* */

[* - FRSTC 1T AFIHF HLEAT 11T BE (8-DIU/9-Dit) ~--nmmmememmeme */

1* QR EAEFE P A EBRAE R R 5 SRR T, —mmmmmmmmmmmme e e */

1* GETERR P R B R A T STC BTk SRR - */

I* */

AUXR1 EQU  0A2H

UART_P1 EQU  80H JI(AUXRL.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 /IMark parity
#define SPACE_PARITY 4 //Space parity
#define PARITYBIT EVEN_PARITY /[Testing even parity
BUSY BIT 20H.0 ;transmit busy flag

ORG 0000H

LIMP  MAIN

ORG 0023H

LIMP  UART_ISR

ORG 0100H
MAIN:
ORL AUXR1#UART _P1 :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

#endif
MOV  TMOD,#20H
MOV  A#OFBH
MOV  TH1,A
MOV  TL1,A
SETB TR1
SETB ES
SETB EA
MOV  DPTR, #TESTSTR
LCALL SEND STRING
SIMP  $
TESTSTR:
DB "STC10/11xx Uart Test !",0DH,0AH,0
I
;UART?2 interrupt service routine
; */
UART_ISR:
PUSH ACC
PUSH PSW
JNB RI, CHECKTI
CLR RI
MOV PO, SBUF
MOV  C, RB8
MOV P22, C
CHECKTI:
JNB TI, ISR_EXIT
CLR TI
CLR BUSY
ISR_EXIT:
POP PSW
POP ACC
RETI

;9-bit variable UART, parity bit initial to 0

:Set Timerl as 8-bit auto reload mode
;256-18432000/12/32/9600
;Set auto-reload vaule

;Timerl start run
;Enable UART interrupt
;Open master interrupt switch

;Load string address to DPTR
;Send string

; Test string

:Check RI bit
:Clear RI bit
:P0O show UART data

;P2.2 show parity bit
;Check S2TI bit

;Clear S2TI bit
;Clear transmit busy flag
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I
;Send a byte data to UART

;Input: ACC (data to be sent)
;Output:None

; */
SENDDATA:
JB BUSY, $
MOV  ACC, A
JNB P, EVENI1INACC
ODDI1INACC:
#if (PARITYBIT == ODD_PARITY)
CLR TB8
#elif (PARITYBIT == EVEN_PARITY)
SETB TBS8
#endif
SIMP  PARITYBITOK
EVEN1INACC:
#if (PARITYBIT == ODD_PARITY)
SETB TB8
#elif (PARITYBIT == EVEN_PARITY)
CLR TB8
#endif
PARITYBITOK: ;Parity bit set completed
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
Jz STRINGEND
INC DPTR

LCALL SENDDATA

SIMP  SENDSTRING
STRINGEND:

RET

END

;Wait for the completion of the previous data is sent

;Calculate the even parity bit P (PSW.0)
;Set the parity bit according to P
;Set parity bit to 0

;Set parity bit to 1

;Set parity bitto 1

;Set parity bitto 0

:Send data to UART buffer

;Get current char

;Check the end of the string
;increment string ptr

;Send current char

;Check next
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8.6 W&

STC11/10xx F 51} 5P AL e 47388 5 AR 8 He L FH AT 20 9 UL 35 A 22 LA P A T S 4
ZAXHLIEAE -

QSR N8051 8 FH RGAHEEARIL, PR e AT B 470 1 B3 AHIE (TXD—RXD, RXD—
TXD, GND—GND—#1) , BIA[SCELNALE(E. A T HINEEE S, w@E & EET,
AR HRS—232CE{RS—422. RS—485FRAEHEAT WALIEAS, WIS RG22 [HRH—HEREH
A, P IEE & IR T, SR IEAE S .

XD RxD
8051 RxD TxD 8051
GND GND
1

SIS T, B RO LAHE R B R FIL 58 BEFARIRERE “H” . Bl
IR RSB A “hi” 30 -

S 125 WU 147 T 2400 B A O AL A %, 1 R8N IS Y Sclk=6MHz, FHL RIS 50, Z.h1
PESCEORE . AERUUITIREIEI, Sed FALRIE —ANIELS S (Bt “06H” D, LA#liE ZHLE
T AT DABECEOR: 2RI S S5, 25 R BRI “00H” (M55,
TR “05H” FoR B ARSI, « FHLRAERREI ZHRRERES “00H” FA K
TEARAE S EARAE A 28 T I A — R IR Z 0L, TGRS Z RIS 5, HH Z LR
Pl FCRE B T

|l | omy | sdE2 | daEs | - | BdEn | Bk

FAEI: LI LWL R A

K1~ Sn: AL I Z LR % K SER

SRR AT, KR, - BolEn ik (n+1) AT A ER B A,

ZHURRAE R B B a0 2B B A B 2 75 IE MR . 53 I, i PR L
“OFH™{% 5, 75 W[5l A2 “FOH™ (5 5 . FONLIL A BRI L LR T “OFH” {5 B A 858 U AF
%, REFIHFTT, T4k, B REE.

ARGEEER, I “B” WRER—R, FXHEFR. 27 RMT L E R R
SR, LAT L 1 AN A TR ) 5 T SR

STCLUA0XX B A ¥ LIk s AT 1S, AT ELHER A EE IE, 0 rT SR [ 3 eh i
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(D AT AXHLIEAE ARz

OF PR TRFFB
TEOSFHLURIE TR PRI o

IR

v
Hiht 354 DPTR, K iT4as
R7, FZ56 a7 47 #4sR6 B YA

y

4
AN (55 06H

LA

RN LR T E
(a) WHPRWE: EHENZR/EEIERBER. TEFR2, HEEHE3H, SMOD=1. ¥

B2 R2400 (Sr/FH)
(b) HATEEWE: FLEETRL, TR
(c) WERAMAN TAEFEa8 13 E : SIHASOHE LA BURE K BRI Hodik;  2FHER JEAET

FOERIBHEAK: R6 B INAEF
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HHLRIE T RE i
START:

MOV TMOD,

MOV THL,

MOV TLI,

MOV  SCON,

MOV  PCON,

SETB  TRI1
ST-RAM:

MOV  DPH,

MOV  DPL,

MOV  R7,

MOV RS,
TX-ACK:

MOV A,

MOV  SBUF,
WAIT1:

JBC T,

SIMP  WAIT1
RX-YES:

JBC  RI,

SIMP  RX-YES
NEXT1:

MOV A,
CINE A,
TX-BYT:
MOV A,
MOV  SBUF,
ADD A,
MOV  R6,
WAIT2:
JBC TI,
JMP WAIT2
TX-NES:
MOVX A,
MOV  SBUF,
ADD A,
MOV  R6,
INC DPTR

#20H
#0F3H
#0F3H
#50H
#80H

31H
30H
2FH
#00H

#06H

RX -YES

NEXT1

SBUF

#00H, TX-ACK;

TX-NES

@DPTR

R6

3 WEENEAT S LE N TE 2
;s VOE U

. O
s & ESMOD=1
s JBERS

. WEAMBRAMEHE A
; DPTR¥I{H

s RIEBARPAGERT

3 RINFZF A 4ER6TEO

; }E%ﬂ?ﬂqﬁ% “06H”

3 SRR RIESEMINE S
3 RRILSEFEWATIL

s AT ZHLRIEE S
s REIEIEES, WER

s BRI SIEA
BT “00H” , 75 E R ITI(E S

;}E%ﬁﬁﬂﬁn

;}%%Eﬁﬁ

+ MAMBRAMEBLUK 2 5045
s RIEEEH

; DPTRIFEHINL
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WAIT3:
JBC TI, NEXT2 s FIWT— B E R % S
SIMP  WAIT3 s SR RIETE
NEXT2:
DINZ R7, TX-NES ;IR %A A R A
TX-SUM:
MOV A, R6 3 RIERIFILE 0L
MOV  SBUF, A
WAIT4:
JBCTI, RX-OFH ; }
SIMP  WAIT4 ;
RX-0FH:
JBC RI, IF-OFH ; }
SIMP  RX-OFH 3 ) SR LRI B S S
IF-OFH:
MOV A, SBUF; ;
CINE A, #OFH,  ST-RAM ; ) FIlr &M /5 10, 75 0 358 k%
RET S VY
NI TR F B
FRCRE 7 B ) v L

() PR EEVIGN: FRIERT;

(b BTGV FIRIERT;

(c) HHABRE:
PWEBRAM 31H. 30H 5L G A7 U ISCE A G2 i [X 1 Ml
R7T—— 8RN BT 1745
R6—— RN A7 4%

() [AFHLEIZES: “OFH” JEICER, “FOH” JfEikthfas, “00H” JylFl ety

i, “05H” JyE AR
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NED LS BT AR TR R A

| s i |

\ 4

HhhikFEFDPTRIBE
R F A7 A0

\ 4

I (E

F06H?

N
v
I F L[] 326 15H

fia) UL I3 00H

PR A E

BT RE P i H:

TART:

ST-RAM:

MOV  TMOD, #20H
MOV  TH1, #OF3H

MOV  TLI, #0F3H
SETB TR1

MOV  SCON, #50H

MOV  PCON, #80H

MOV  DPH, 31H

MOV  DPL, 30H
MOV  R6, #00H

¢<
| e e R |

HotEFREIDPTRNL

A lie 52

Y
el
AL IERG ?
N
] FEAL AT 325 FOH

I FHBL AT 12 0FH

; }%Hﬂ”%/ﬁi&%&l*&ﬁ
s JABIER ST R L

B AT L, SRR

SMOD# fif

W EDPTRY Ml

s RSN AR A7 4RO
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RX-ACK:

JBC

SIMP
IF-06H:

MOV

CINEA
TX-00H:

MOV

MOV
WAIT1:

JBC

SIMP
TX-05H:

MOV

MOV
WAIT2:

JBC

SIMP
HAVE1L:

LIMP
RX-BYS:

JBC

SIMP
HAVE2:

MOV

MOV

MOV
RX-NES:

JBC

SIMP
HAVES:

MOV

MOVX

INC

ADD

MOV
DINZ

RI, IF-06H
RX-ACK
A, SBUF

#06H, TX-05H

A, #00H
SBUF, A

TI, RX-BYS
WAIT1

A, #05H
SBUF, A

TI, HAVE1
WAIT2

RX-ACK

RI, HAVE2
RX-BYS

A, SBUF
R7, A

R6, A

RI, HAVE3
RX-NES

A, SBUF
@DPTR, A
DPTR

A, R6

R6, A

R7, RX-NES

(R

 PUTBROE I 5
 AEFEBIOTIES

o IS %A
o FIBEREI (B R 2

; }rﬂEﬁMﬁ% “00H” , [Al =z

=l

: FFRBLKIE “O5H” BEnY
: NEWES

s PRIRFRUES, 3R [a] SEE Sy

s SERFRRSCEUE AN 2L
s HRSAHUWUERT RE

: }%qwﬁmﬁ

s RCE AR AT NS ERAM

TR I

TR R 7 el
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RX-SUM:

JBC RI, HAVE4

SIMP  RX-SUM ; }" SRR SR A
HAVE4:

MOV A, SBUF ;

CINE A, R6, TX-ERR ; }#IJLM%%W;.H%
TX-RIT:

MOV A, #OFH ;

MOV  SBUF, A ; }@@ME%%%&E%%%
WAIT3:

JBC I, GOOD

SIMP  WAIT3 }%ﬁ%ﬁii%
TX-ERR:

MOV A, #OFOH s M ANUKRIE B ARG S

MOV  SBUF, A
WAIT4:

JBC TI, AGAIN s SRR

SIMP  WAIT4
AGAIN:

LIMP  ST-RAM s AR (B E A
GOOD:

RET s LSRR ]

(2) T OO LIE LS R AF 2451

R Z N A, XHLELE FIXT 8 — 77 K F 7 =0 A Sl 5 0% . T STC11/10xx
ZANR AR ATIEAE AR, Bl &g A gt— iR sm N Db, BrRAszhr bR
Wi AN A ) A AR 45 A, BRI A e 2 AT 2% EE SR A B, g S A BT A R LA R A S SR
Wr, G—%NFE—" Wi RN, D40 W R 55 FE 7 B e IR AN B AR 45 2 7 14T
Qb

XE, fEUL BRI BSCHE, B CRIERD ARUERTUEE (B , 2407 GERIT)
W) 26 FH PR i — 2 ) 5 AT S .

TR WIS R, 75 WE =AM S AR AW Fr B A5 B2 WY (5 518 2 5 ds e
H, REIRGZRIG, M FERS: NERAM32HS G S AN S 2 28, 33HH T AR
WM Zi i, frtihlk7FH. 7EH. 7DH AR ESL .
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ZALERSTH B 55 R P47
R T7 30, MR R h 2 HEE I A Hd . SR ATIE R UG AR Y . A PR B A A A

FRRAMIK) ¥ i b th 75 78 ERE PP P e

EREFP:
ORG
AIMP
ORG
LIMP

START:
MOV
MOV
MOV
MOV
MOV
SETB
SETB
SETB
SETB
MOV

MOV
MOV

SETB
SETB

0000H
START
0023H
SERVE

TMOD, #20H
TH1,  #OF3H
TLL,  #OF3H
SCON, #50H
PCON, #80H
TR1

7FH

7EH

7DH

31H, #10H

30H, #00H
33H, #00H

EA
ES

; HERTMFRGAL

s Ferh Wik S5 R A

3 B SCENERATEESLERN . TET 2

; }&E?ﬁ‘z%ﬁﬂymooﬁlw

s WEBITIEGE T ARL, Rk
; % ESMOD=1

;A Bl 4

; WEAREAINL

HURE HRNS ) Bl A7 i T M EERAME)

; }@tﬁﬂﬁﬁtwow
: RINAIERITIHO

: }ﬂ:uﬁ
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KT IR 525«
SERVE:
CLR EA s el
CLR RI s TEBRBR NG R bR &
PUSH DPH ;
PUSH DPL ;IR
PUSH A ;
JB 7FH,  RXACK s FIWR S RITIE S
B 7EH, RXBYS s BTS2 HE A
JB 7DH, RXDATA s TR A5 2 B A Ml
RXSUM:
MOV A, SBUF s R R IR A
CINE A, 33H, TXERR : HIWTERR TS R
TXRI:
MOV A, #OFH ;
MOV  SBUF, A ; }rﬂEﬁiffLEiﬂ%L{&Hﬁa%% “OFH”
WAIT1:
INB I, WAITI s SRR
CLR Tl s TEBR RIS WS SRR E AT
SIMP  AGAIN s AR AL
TXERR:
MOV A, #OFOH ;
MOV  SBUF, A ; }r@%ﬂﬁ%?ﬁ&tﬁ%%% “FOH”
WAIT2:
JNB TI, WAIT2 s SEfERIETEHE
CLR TI s VE BRI PTG R bR
SIMP  AGAIN s LA
RXACK:
MOV A, SBUF ; FIWE S 2P {ES “06H”
XRL A, #06H ; FEUZIE AL
3z TXREE ;s AElpm, N TXREE
TXNACK:
MOV A, #05H s FRUNEI ARSI LA R
MOV  SBUF, A 3 “05H” , EEREKIFNY
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WAIT3:

INB Tl WAIT3

CLR T

SIMP  RETURN
TXREE:

MOV A, #OOH

MOV  SBUF, A
WAIT4:

INB  TI, WAIT4

CLR T

CLR  7FH

SIMP  RETURN
RXBYS:

MOV A, SBUF

MOV  32H, A

ADD A, 33H

MOV  33H, A

CLR  7EH

SIMP  RETURN
RXDATA:

MOV  DPH, 31H
MOV  DPL, 30H

MOV A, SBUF
MOVX @DPTR,A
INC DPTR

MOV  31H, DPH

MOV  30H, DPL
ADD A, 33H

MOV  33H, A

DINZ  32H, RETURN
CLR 7DH

SIMP  RETURN

SERFRIBEER

s BRI A

s RYLE MRS S, Jik “00H”
s YRR RIS S, ik “00H”

; SRERIETERE
s TEBRTIRE

s VE BRI FR &
s IR B A

s RUNCEHE Y
1 AEAN32HE T

TR R NN

. TERAUR B
s RS I

A RERIE-ET N i

. TR
KBRS HRAM
LA L

;}ﬁﬁmm%ﬁ@

TR R INAN

. FINTACR B R
BB
BT
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AGAIN:

SETB  7FH ;

SETB  7EH s IREbREN

SETB  7DH ;

MOV  33H,  #OOH ; BINAIEICIEO

MOV  31H,  #10H ;

MOV  30H,  #OOH ;}WE%W&%%#B%%%
RETURN:

POP A ;

POP DPL ; IRE I

POP DPH ;

SETB EA : JFH

RET1 ;IR

LIRS B, ORGAREF B E S, fEREFILGRIN, & A g Ae Fr Ul W% 7 B
R aG L o

FESEPRN GO 2 R 24, 10 BE 9 6 MOL A THSEAL (BT 5 B AR, DRIk, R
FIEEE T DLRTEEAS 1 IR VE R T %
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8.7 L&

AR Z SEhRN I R Girh, T E L SRt RN T/E. STC11/10xx FR A1 5 Fy HLIT A3 4730
Er ATy ABHA ZHIBFEIIRE, WA R REME R TR L ENRLZHL
BAE RGN AR .

D

8051 RxD /Y 1 7Y

v \ A 4
D RxD XD RxD TxD RxD

8051 8051 8051

EEDy— G ENAILE AL 20 T2 PUEAE RS ENATS5E— S MHLEME, A
WL [ (A5 0 AU 0 O K

(1) ZHIEME R FEA JE B

EZHBEE RS, NEIETHL (K% 52 GNP B ZIRIRERTSEEE, H4Til
fE AR AREFT. MCS-51 R 5 B HLK H 47 18 15 15 41 Z5 A7 23 SCONH & B Z HLIE 15 i B 1
SM2. MFEFRESM2=1, HBITEETAETHFR2EARS, KiEHEE TSI E UX AT K
IR R (TB8=1) EREIEMT (TB8=0) , HEUmIET X FIRBSFHTIRM: 2SM2=1,
AW EIRBS=1, RN NPEIY Mk ii, $5iZMmi N 2528 NSBUFH, FFEAIRI=1, [FHICPUIERH
Wr, BEATHBHEDEIYALEE, RBS=0NEUE W, A FHER, BHIKEBHEF. #SM2=0, NT
W2 M HE T 2 B s e, 3R B AIRI=1, [AICPUIEREMT, H5i%Mi N &% ANSBUF. #Eith 5
H, WS ZHLEE .

T EEBMHLZ VS RS, MHLHEEE A0, 1, 2, -, n. SEMEBHLEE KR
Y

O BAIMHLEISM2=1, 4T RElcithiREs .

@ FHLE SR ERE B E S, K TBSR B N1, RN RIENZ 1Yk,

® AT MHLE IR bl e, &% BRI R B NI B R bk 5 A KL B Hb kb A8 B
B FECIRES AR, WA S AHL, TEBRSM2=0, BB ENRENEEN, EES
B e A EEBAARSE, WPONAEFHEMNL, AE4ERESM2=1RZE, Xt 5K KRB IEWIA
TRRER, RIS S B E R il N AN NSBUF, ANEAL, RI=0, ALp=A4:diigR, EEHEIH-
Jik.
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@ FHIERIEFTE WS, BE KL —E S WEE, HAm
TB8=0, AR NEHREMI.
® 4 EHLEAR WHLIE(E B (8] 0] & e Bk, S0P AR ML, R

B FHE MHLE 23 BT 13 50 EAULE IR AD ML, PR FHSM2=1, XTHJF FENLRE LR
NS

EIR R A A T SR

(2) ZHLIEF R R

BT S ATEERAE G HE 6% B &M KRG M #HAT(E 1%

I A T B I )30 £ R M e Fe e 2058, ME NIl E MV AT, PRCESR™ % 58
B, AFEFGEEER, RN EBAME. E£ZPUEERSGHES RN HERSZ, HINE
HAR A X B LARAE —BEWT .

FEEENRZHUERE RS, RVFBCE2556 AL, & AHLRIHEES 3 900H~FEH.

@© Y MUFFOY 2 MILEIER 2, & AHLIKESM2=DIRZE, MR ERICENLRH
By,

@ FEHFIMMLGERSE T FEL . FHLE Se R IEHBE P IY i, Sk i MALEE A ML hE
ML, ZWAFMHEFSTE EHLE R SRR N R I G A7, SRR KL 5 A
AP EOR EEANLPRAS, HFENLHWOIRESIES, EHLEDIFUE RS s s i, &
1% BB R — WA AR S A B

@ 2y ENRERHLSTN:
00H: Z23R ML e 5
01H: ZESR ML A IEFHE B ;

HAh: dEvkm 4.
@ MHLEFPRE M RL E R :
B7 B6 B5 B4 B3 B2 Bl BO

ERR 0 0 0 0 0 TRDY RRDY

€ #HERR=1, MHLEWEIFEREM 2
A TRDY=1, MWMLAKIEHER L
FRRDY=1, ML e &k 4 ;

© HAth: ditefH SRS .
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(3) FEFFHH1

TESBR N P RS R AR E, RS — e B R A A B EBENER, T
Z 2R H Rz O 5, (ERR AR R, X R R R g R B IR . R BT
X MREFPERETF . X BAL LA A sl 5 XA a7 B 48— ML 2 8] — S — 38 1= 3 A o

O EHERERRF

2 EVEL A 2% (OB A7 O Y ERRAMAR, SR B B Mo bk A5 1H, BEEH K B 77 S 50H
JCH, HRRERMAVIGEL. SEEESRATREFER, IraE B RIEY b kRS2 58
o MEHFEERER, ERRRETEFNIARZ G, BEERE R F%SHiT. LU R&E
X IPSW « SHIFOFR AL R 25 BRI AT 508 B 2 B KL T .

FR ENLFI#S MU LB, W IR SRk H AR F 774 X 1/R0~R7,

TR IEFE T

ORG  0000H

AIMP  MAIN s WX

ORG  0023H s KIETPWRSIEF A

LIMP  SERVE s B RS AR
MAIN: . . . . .. : R

ORG  1000H s RIETREFAN
TXCALL:

MOV  TMOD, #20H s WEEN SR LER . 72

MOV  TH1,  #OF3H s BCEYRREE 240007 /70

MOV  TL1,  #OF3H ; BEf7SMOD

MOV  PCON, #80H :

SETB TR1 s JABER AR L

MOV  SCON, #0D8H : T8, AV, TB8=1

SETB EA i JF P E R 7

CLR  ES s 2B R ATIEAE Pk
TXADDR:

MOV  SBUF, #05H 3 RIRWF I KL 1k
WAIT1:

INB TI, WAIT1 s SRy RIESEEE

CLR TI s EALKIE TP TE RbR &
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RXADDR:
JNB RI, RXADDR s SR LI B AL
CLR TI s B PSSR bR &
MOV A, SBUF s BEEUMALIETE (1) AL bk
CINE A, #05H, TXADDR  JUWIEI RS, A EE
CLR  TBS8 s MWOHEARTE, EAITB8=0, wE# & ik
CLR  PSW.5 . HAIFO=0krE AL
MOV  08H,  #50H s R bt FEEH%RO
MOV  OCH, 50H s BARPUK R IARA
INC OCH s HdEYCK
SETB ES SOV ERATIEAE P
RET s IREIERT
SERVE:
CLR TI s PWRSARTF B ISP ITE SRERETI
PUSH PSW ;
PUSH A ; }Im%)\*}z%%fj
CLR RS1 ;
SETB RSO ; }iﬁ%%ﬂ’ﬁ%ﬁ%%lzl
TXDATA:
MOV  SBUF, @RO s RIRBAR P B e s
WAIT2:
JNB TI, WAIT2 s EfERILTERE
CLR TI ; HAITI=0
INC RO ; HhhEFRE L
DINZ R4, RETURN s HUBRHCRKIETE, HiRE
SETB PSW.5 ; DRIRTEHE B AF0=1
CLR  ES s RHAHBATHW
RETURN:
POP A ;
POP  PSW 3 }'VREBWJ
RETI S VY
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@OMFLIZRRE P
FEHUSIE R RE A IE, AT ML, 25 A P ASH Ltk B A A i [m] 5 5
AHUthE, WEHEAB I IESS EHUEARE, I IRE T NUAE R R S BE WL, JFAF TR
TN HBRAMIKI60H I TT T, S HE HU I B A7 T8 T 61H D E Ml ) Y BERAMUER e e, R T
HIRIEH20-0H, 20- IHALAEARE AL, FISR AT H S R bt . Bodls S K FEa 2 i, 1 1
2FH. 2EHPAN 741 BT ] AR B8R 7 1 A b B 1 B a5 APLIERICRE Pl s, kS

%,
#5 LW 7 i .«
ORG  0000H
AIMP  START s HBERFER
ORG  0023H
LIMP  SERVE s MR IBT N 1 iR 55 A2
ORG  0100H
START:
MOV  TMOD, #20H s EREFE: WIIGWARY, WEER
MOV  TH1, #OF3H ;iR e TIETR2, %
MOV  TL1,  #OF3H s BN 240007 R 1A S HIME
MOV  PCON, #80H ; E{7SMOD
MOV  SCON, #OFOH s WEPATHAZ, avrEilL, SM2=1
SETB TR1 s JHBER BT AL
SETB  20+0 ;
SETB 20-1 ; }Eﬁ%ﬁﬂyl
SETB EA ;
SETB ES ; }?Frhliéﬁ
ORG  1000H
SERVE:

CLR RI s IEBOE SR iR ERI=0

PUSH A ;
PUSH PSW ; IR

CLR RS1
SETB RSO ; R TAEZAFARIX 1
JB 20+ 0H, ISADDR 3 AT A2 5 A ik

JB 20+ 1H, ISBYTE 3 FIBTIE 15 A A B 5 it
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ISDATA:
MOV
MOV
MOV
INC
DINZ
SETB
SETB
SETB
SIMP

ISADDR:
MOV

CINE
MOV

WAIT:
JNB
CLR
CLR
CLR
SIMP

ISBYTES:
MOV
MOV
MOV
MOV
MOV
CLR

RETURN:
POP

POP
RETI

RO, 2EH
A, SBUF
@RO, A
2EH

2FH, RETURN
20 - OH

20« 1H

SM2

RETURN

A, SBUF
A, #05H, RETURN
SBUF, #01H
TI, WAIT
TI

20 - OH

SM2

RETURN

A, SBUF
RO, #60H
@RO, A
2FH, A
2EH, #61H
20 - 1H

PSW

A

ZHLEFETT AT 2R 2R, EHI
Xf ¥ A ATEAS TAE T RO U5, W I8 R AL w47 R 3 AT I R IRAT IO M, BE
BRSSP ATIBE R O AN . B, SATITEINL, BoRdsss. XEMA— 247,

s HHEIRETHERO
L& e

s HEAREHINL

s FUBT R B e 75 ?
s W briEAL

s FNKE Y, iR[El

FEHAERTAY, b S AL L

R, AT IR [a]

; MFF, KIEEES “01H”

s AR RIESE R

; 50TI, 20+ 0, SM2
; 50TI, 20+ 0, SM2
; 150TI, 20+ 0, SM2
3 FeR[]

s BRSO HK P
3 B EHRIK A ERAM
; 60HHIC L 2FH T

; BEHbE61H T2EHH T
; JH20 « IHbRE, For UG EIR AR

H }‘Wﬁfﬂ%

s IR[E]

BEE—-NAE T RRNA, NESE.
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95 STC11/10xx £ % 8 F#lEEPROMAY 2 F

STC11/10xx ZRFI B HLN B 4E X T RIBEPROMA 572 7 25 18] & 0 P, FIFH TSP/ TAPH AR ]
¥ N EfData Flash{EEPROM, 485 EE10/3 KA o EEPROMAT 23 45 F AN X, AN X A
5129 . R, EE — A S B E R — A B X, AN 2 R — RS e B e A
FIRI R IX, A— g . SR AT A8 B e R i e X AT 1

EEPROMAT FH TR A7 — L6 75 B /e N i R B OF B A R S8R . fEH P T
W, BT DA EEPROMIEAT 719 5/ 1 AR/ i X B PR B4 o 7E TAE LR VecRiKET, A Z
FTEEPROM/ TAP#AE

FETEMZ: STCLIxx R FIGVH A HLAEA. 1VLL FXFEEPROMEBEAT B VE 4 F 2%, 4. 1VEL T &t
EEPROMIFAT 424, MCUANHAAT HEIhRE ; 3. 3VEL  HILTE2. 4VEL EXFEEPROMIEAT#4E A &%, 2. 4VLA
N X EEPROMEEYE, MCUANBIAT BEINBE . STC10xx R A5V HL F HLTES. 8VLL L XTEEPROMBE AT #:1E Af
24, 3. 8VLL N XTEEPROMIBEAT 24, MCUAFAT HE T RE ; 3. VIR AILFE2. 4VEL_EXFEEPROME AT #4E 4
HRL, 2. AVLL T XAFEEPROMERAE, MCUAFAT, BT LA I TSPRE S 3 i e B s i =LA 1T IR H e, 4
SVEAFrHLIEHRA. IVBL R E AL, 3V B HLIEFR2. 4VEL R B A7,

9.1 TAPXEEPROMATIERFRINREF 72511 4R

s i Ak % 755 o
s fiid HAE | e Lsp | MM
IAP_DATA | ISPIAP Flash Data | - ), 1111 1111B

- Register
IAP_ADDRH ISP/IAP Flash Ad- |~ g, 0000 0000B
dress High
1Ap_ADDRL| 'SP/1APFlash Ad- | ) 0000 00008
dress Low
IAP_CMD ISP/IAP Flash Com- C5H - [ - T -T-T-T- Twmsi]mso XXX XXOOB
mand Register
IAP_TRIG ISP/IAP Flash Com-| -~ XXXX XXXXB
mand Trigger
IAP_CONTR ISP/IAP_ControI C7H IAPEN[SWBS [SWRST|CMD_FAIL| - [wT2] wT1 [ wT0 0000 X000B
Register
PCON Power Control 87H |smop | smMobo | LvDF | POF | GF1 | GFo | PD | IDL {0011 0000B
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1. ISP/IAPH#EZ 785 IAP_DATA

IAP_DATA : ISP/IAPH: A I H £ 25 4745 -
ISP/IAP MFlashist Hi (1 cd /e b Ak, 1) Flash 5 (54 th 75 J8OE ki

2. ISP/IAPHB1L Z 723 IAP_ADDRHFIIAP_ADDRL

IAP_ADDRH : ISP/IAP #AE R ML 25 47 2% 51 )\ L. 1% 37 728 ik I C3H, 5457 )5 {E NO00H.
IAP_ADDRL : ISP/IAP #EA{E T ¥ bk 27 A7 2K\ L« A7 A7 a8 HhlE A CAH, 5247 )5 {H 9 00H.

3. ISP/IAP# & F F&FIAP_CMD
ISP/IAPf 4 27 (7 24 IAP_CMDIE 21 F
SFR name Address | bit B7 B6 B5 B4 B3 B2 B1 BO
IAP_CMD C5H [name - - - - - - MS1 MSO0

MSL | MSO |4 / #fF  BiXikdE
0 0 |Standby FpHlLEE, TCISPHEEAE
0 1| W IR LR X 6 Data Flash/EEPROMIX. " 3k 4T 7 4 132
1 0 | W F i S AL X % ” Data Flash/EEPROM X ” 33471 4 A2
1 1| AH PR R 7 X 6 Data Flash/EEPROMIX. " #EAT s [X 2%

FERLER PN HREF X E, A LA B ash[X (EEPROM) HEAT 745150/ W g FL/ i X #2148
, IAP12C5A62S2/IAP12LESA62S2%5 (4, iX JIANEL -5 AT 7E B R FF X A s FHFE 7 X

4. ISPIA 2 & & 788 IAP_TRIG
IAP_TRIG: ISP/IAP #AE i 1 iy 2> fi &2 25 17 4% o
FEIAPEN(IAP_CONTR.7) = 1 B}, XFIAP_TRIG% 5 AbAh, 55 ANASh, ISP/TAP fix & A 23434

ISP/IAPHEAE 52 i, IAPHBIE T )\ AL 27 77 85 IAP_ADDRH. IAPHHEAR )\ 17 %5 77 5 |AP_ADDRL
HIAP T 2 2747 245 IAP_CMD I N AL o 40 R4 T R ZEXS R — AN bk 1) 48 1547 1ISP/L AP
1k, TFE bk 0 S8 A A8 AL 73 ‘5 N IAP_ADDRHAIAP_ADDRL %5 17-#%

FERIAPERERT, #EXFIAP_TRIGZ: S NS5AH, FF5 NASH, ISP/IIAPAT A4 445,
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5. ISP/IAP# £ & #782IAP_CONTR
ISP/IAPEE | 27 77 24 IAP_CONTREZ 1 T -

SFR name

Address

bit

B7 B6

B5 B4

B3 B2 B1 BO

IAP_CONTR

C7H

name

IAPEN [ SWBS

SWRST

CMD_FAIL | -

WT2 | WT2 WTO

IAPEN: ISP/IAPIRE fUVFfr. 0: 2% IEIAPEL/ 5 /#EFRData Flash/EEPROM

1: RWIAPEL/ S /# R Data Flash/EEPROM

SWBS: AFEFEMN N R X 5 81 (3%0), BN RGISPRERFX E31(%1).
P 5 SWRST ELFEC & A4 7T PASZ I

1. FERMRGEEN, WHEHhEN.

SWRST: 0: AfpfE;

CMD_FAIL: Hi5i% T ISPIAPHT A, JEAHAP_TRIGIESAN/ASf % e, T 91, 75 thigfdis &
CAER P N IX (APIX) B8R AL I N AR X (APIX) FFaa AT R

MOV TAP CONTR, #00100000B ;SWBS = 0(iE&#EAPIX), SWRST = 1(#Ef7)

EFH P N R X (APX) A E A I N R AR ISP B X FF AT

MOV TAP CONTR, #01100000B ;SWBS = 1(%&#EISPIX), SWRST = 1 (% Ef7)

TER G ISP LT XA R AL M S HFRF X (AP [X) FIGHATIET

MOV TAP CONTR, #00100000B ;SWBS = 0(G&#EAP [X), SWRST = 1 (% Ef7)

TE R G ISP FE Y XA R AL I MR AR ISP LT X UEHATRE T

MOV TAP CONTR, #01100000B ;SWBS = 1(&%&#EISPIX), SWRST = 1 (% Ef7)

BB S 1] |CPUSEfFI [H] (2 /DANCPU T AER 2 )
w2 lwr1 wro Reig/ii Prog_ram/%ﬁﬁ—: Se)cg__gogéggse Re(/:rorlninenfi,ed Systerpflock
CRNEED)! (=55us) (=21ms) PREERF S HO B HERE RG]
1 1| 1 |24i8p |55 %h 21012/ < 1MHz
1 1| 0 |2NEF8h |1104ME B 4202408 | < 2MHz
1 0 1 [27Bf%f 1654 BB 63036 N8 | < 3MHz
1 0 O [27E%F 3304 %k 126072 M %f | < 6MHz
0 1| 1 [24Wer 66044 252144408 | < 12MHz
0 1] 0 |2E8r |11004ME8F  |420240 NI 8F | < 20MHz
0 0| 1 |25k 1320 0H8h 504288 Mt | < 24MHz
0 0 O [27m%f  |[1760 NI %F  [672384 A% | < 30MHz
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EEPROM{E R FEEIN:
AT ARAE S HL A EEEEPROMA 1E % v 5& T4, H st 5 i 5 /Al
STC11xx £71:

SVERF HLZEVece<4. 1VEF, 2% 1-1SP/TAPH#:AE, BIZE (- XTEEPROMM IE B 4#:4E, B8 B HLxt
FHR ISP/ TAPHE A AWML, SERRIEIZ, STISP/IAPEFFESLIEIERIAT T, EH T A TiE
AR T AT SR T IS R AR, 5 R AL SR LI 27 1 4047 TSP/ TAP#R/E,  RIXTEEPROMIKI#ERR/ 4
/3w 2 BT

SVELFHLTEVee<2. 4V B, ZEIETSP/TAPHE(E, BIZEILXGIEEPROM HIIER#RME, DLAF AL
S} HA N () ISP/ TAPFE A AN, SEPRIE I, STISP/IAPRZRIEERMATT, EH TN T
VEHRAR T AT S0 T IRE L R DA R, B AL 3 i 25 1 B 40 AT TSP/ TAP#RAE, B SXTEEPROMAF)#E R
/IRFE/ B A TR

STC10xx & %1:

5V HL HL{EVee<3. 8V, ZX1LTSP/IAPH:fE, RIZE L GEEPROMAR IE 5 £ 1E, LR 8 5 WL
FARLHIISP/IAP 384 AR, SEPRIGHLAE, FTISP/IAP ZFfE2e e AT 7, Hi Tk T
PEREAR T ol ST TREF R LR, B 5 WL SR 25 1R 30 AT ISP/TAP #:4F, RIXTEEPROMFRI#ERR
JYRFE/ SR AT

SVHL R HLAEVec<2. 4V B, Z51ETSP/TAPHE(E, RNZE L GIEEPROMIY IE & A, LA 8 5 HLxt
KRR ISP/IAP $84 AW R, SZhrthit &, WTISP/IAP ZAE8S(BlE—HAT T, HiH Tt T
TEHR AR TSR TR AR, B A WL S UL 22 (PR AT ISP/ TAP #:/E, HPXTEEPROM
B/ 4afe/ ik 23T

IR EYE F N, nRESHTRT CEITGIEAT, 10 B JE f R IS IE A FIEEPROMIY) f
RATSE TAR R, SEEATAHN (EEPROM F84 TR, AT LU OR e £ s i AL T TR L, 2
S P LR B T A R ], B TR AL T R B A, B EEPROMBEAT AR R, B
W {EG HEL S /LVDFAR & A7 (PCONEE YR FRAFAF 2 OBt ) o MSRAZAI A “17 , T3 s JF He T
MAMT AR TR, AR HIEE, IS TR 0 5 Oz A RRES, Wie” 07,
Ui BH AR B R T I T IR R 2 b, ] @647 ISP/ TAP/EEPROMERAE . Wit 17, PR
HEE, ~HEINTEEESTERWI K2 B, A RT3 TISP/TAP/EEPROMERTE .

6. TIEEREITRFIEG, BT A EF#HITEEPROM/IAPIR(E
PCONZF A7 & X AN F -
SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO
PCON 87H name | SMOD | SMODO | LVDF | POF GF1 GFO PD IDL
LVDF: & A AR AL, 24 TAE R Ve R TR AT T THE o R, AL E Lo A B RO
0 RGN R % R B AR L R Ve e iR, ASEEHETEEPROM/ TAPHEAF

314



STC11F-10Fxx 2 51| 1 WL $6 e

9.2 STC11/10xx & 51 8 K #lEEPROMZS [8) X /)]s K ik

STC11/10xx Z A1 B 5 AL #0577 FHEEPROME M hik 582 e 25 1R & 70 JT 1Y . FEREAE R 7 N FH R
X, 7] LLSTEEPROM 1347 TAP/ TSP .
ELRFEANT 2 20 B HL N EEEPROMA /s B R 4R b 2215 -
1. STC11/10xx Z % HL N EEPROMVE L b il 2%
2. STCL1/10xx &5 HL N HEEPROMZS [0] A /i 7 — N 3%
ZIHN R .
STC11FOLE, 5 2KF75 FJEEPROM, I t141 5 X 245 3k, B4 B3 [X.0. 5K, Hiuhik 0000h — OFFFh
STC11F16XE, 5 32K 5 [FIEEPROM, M| FH 64 k5 [X ZH 3k, 457 Bpi [X.0. 5K7745, Huhk M0000h — 7FFFh

TS Ay 4 NTAPT1xx B TAP10xx [ 8 411, A5 J 57 FJEEPROM, {H /& AT R FH TAP 3 A7 28 fE A2 /7
X4 FEFFlash ST E BN, M HE SRR/ TR, 4%, DK FEFFlash

STC11Fxx / STCLILXX Z 51| 2 i HL P HEEEPROM 71 — i 2%

e EEPROM=Z 544 | Fol X & [ af i X g bl | 485 o et X R R ik
STC11F01E/STC11LO1E 2K 4 0000h OFFFh
STC11F02E/STC11L02E 2K 4 0000h OFFFh
STC11FO03E/STC11L03E 2K 4 0000h OFFFh
STC11F04E/STC11L04E 1K 2 0000h 03FFh
STC11F05E/STC11L05E 1K 2 0000h 03FFh

STC11Fxx / STCLILXX Z 1| 8 B AL P HSEEPROMI 71 — i 2%
STC11F08XE/STC11L08XE 32K 64 0000h 7FFFh
STC11F16XE/STC11L16XE 32K 64 0000h 7FFFh
STC11F20XE/STC11L20XE 29K 58 0000h 73FFh
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 / STCI0LXX Z ¥ 8 ML P HEEEPROM % 28 — i
STC10F02XE/STC10L02XE 5K 10 0000h 13FFh
STC10F04XE/STC10L04XE 5K 10 0000h 13FFh
STC10F06XE/STC10L06XE 5K 10 0000h 13FFh
STC10F08XE/STC10L08XE 5K 10 0000h 13FFh
STC10F10XE/STC10L10XE 3K 6 0000h 0BFFh
STC10F12XE/STC10L12XE 1K 2 0000h 03FFh
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STCLL/10xx F 51 5L A AL FEEEPROMVES Il B 22
FARFEALS A7 2/ 3 [X [FJEEPROM, Z: & i [f [EEPROMZS [A] /Mg Al — 53R, | HIX0. 5 Ky
X B IX BERX S IX
fegsietl | gkonk: | kgt | gidowht | gt | gtk | gk | gt
0000h 1FFh 200h 3FFh 400h 5FFh 600h 7FFh
I AR X HbIX 55U IX
fedgil | it | fesbibil | gisoibbb | oRgadeb | sidomal | edabl | 5o
800h 9FFh A00h BFFh C00h DFFh EOOh FFFh
I X HHEX BB S+ oBX
feggil | ghdombe | ik | gotombb | gt | sidomol | gl | g
1000h 11FFh 1200h 13FFh 1400h 15FFh 1600h 17FFh
BT ERKX ERRLLI ERR HARIX
fegsil | ghdombe | fesbsbok | gitombt | oRgadib | ssobok | gtk | gsomi
1800h 19FFh 1A00h 1BFFh 1C00h 1DFFh 1E00h 1FFFh
F+LEKX 4\ KX FHUEKX FoTRKX
fegsil | ghdombe | fsbsbik | gitobbb | gt | stk | gtk | gmr
2000h 21FFh 2200h 23FFh 2400h 25FFh 2600h 27FFh /I\ETEE
Bt BIX %o hIX Fo L =hIX LI 51257
feshl | ot | fessmhl | Sodobhk | Rgibht | Zolondl | Rt | Zodobh
2800h 29FFh 2A00h 2BFFh 2C00h 2DFFh 2E00h oFFFH | Y [A] — &
BB Bt AT Btk | BUEUE UE
gt | gtk | bt | gotowbt | oEgateit | golisbir | gkt | gokbir g% % %\1’ . gj;
3000h 31FFh 3200h 33FFh 3400h 35FFh 3600h 37FFH - N Z
PRI FERRTTS PEERET Fotomx | R A
gt | gtk | it | godowit | Rt | gkt | gl | gobir @ iy hiilz ’ K
3800h 39FFh 3A00h 3BFFh 3C00h 3DFFh 3E0Oh 3FFFH M Hﬂ 1 5 é‘
SR B REIX B IRK BEAARRIX R
gl | g | esbidl | gidioihh | gl | sEdUal | Rdabl | 5o
4000h 41FFh 4200h 43FFh 4400h 45FFh 4600h 47FFH
H=LRX B K BT IUEIX S X
fednidl | dhdomb: | edbsbil | giioibbb | oRgadeb | sidomil | gl | g
4800h 49FFh 4A00h 4BFFh 4C00h 4DFFh 4E00h AFFFH
VY — B X SV X I = B IX 009 35 X
fedgidl | gidombe | esbsbik | gitobbb | oEgdbb | sdomal | gt | gsoni
5000h 51FFh 5200h 53FFh 5400h 55FFh 5600h 57FFH
SV X U X DY+ IX U X
fegsil | ghdomb | esbsbik | giobbb | gt | sisobik | gt | gsomi
5800h 59FFh 5A00h 5BFFh 5C00h 5DFFh 5E00h 5FFFH
UYL X BT RIX ST IX BRI
fessttt | sbsotar | gt | goonne | g | goiobit | esbsbor | giiobbt
6000h 61FFh 6200h 63FFh 6400h 65FFh 6600h 67FFH
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STC11/10xx FF L Fy ML P EEEEPROM T 248 Hiy bl %
PR SA 2 /b F5 X [FIEEPROM, 2 18 Hij 1] (I EEPROMZS 8] K /N ige 7Y — BFANFX0. 5 K4
BH=RIX BT BHHRIX B ARX AR X
REMHE | GOl | RS | GOObH | bt | Goinhh | R | Zout 51255
6800h 69FFh 6A00h 6BFFh 6C00h 6DFFh 6E00h 6FFFH
LRI T+ Hh B B bax U kB
IO | G | i | Uit | Rt | SOROmi | i | ot g_g f_fﬁ‘ );% g g -
7000h : 71FFh 7200h : 73FFh 7400h ‘ 7§FFh 7600h : T7FFH 7}’( ’ﬂ% Eﬂ( E"] @ﬁ[ ?}E )55(
AT B BT X AT =RIKX BT | o i B X
BN | St | R | oM | R | SoRui | R | SORRH | R, e
7800h 79FFh 7A00h 7BFFh 7C00h 7DFFh 7E00h TFFFH | Af 4 F
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9.3 IAPKEZEEPROM:C Zw &1

; FIDATAIE 32 EQUJ B It 1 R ok T e 7 17 Mok B VR FH OV G o/ v 5
IAP_DATA DATA
IAP_ADDRH DATA
IAP_ADDRL DATA
IAP_CMD DATA
IAP_TRIG DATA
IAP_CONTR DATA

- %€ XISP/IAP

5 S AR I 1]

ISP_TAP_BYTE READ

ISP_TAP_BYTE PROGRAM
ISP_TAP_SECTOR_ERASE

WAIT _TIME
;20MHz LA K2, 12MEA 3, 6MEA 4, 3MEL K5, 2MEA R 6, IMEA T 7,

MOV
MOV
MOV
ORL
MOV

MOV
MOV

TAP_ADDRH,
TAP_ADDRL,
TAP_CONTR,
TAP_CONTR,
TAP_CMD,

TAP_TRIG,
TAP_TRIG,

0C2h;  EHY IAP_DATA EQU  0C2h

0C3h; B IAP_ADDRH EQU  0C3h

0C4h; B IAP_ADDRL EQU  0C4h

0C5h; B IAP_CMD EQU  0C5h

0C6h; B IAP_TRIG EQU  0C6h

0C7h; B IAP_CONTR EQU  0C7h

QU 1 o S )

EQU 2 CE R, AT T RS, OFFh
EQU 3 DB X, RN, BRI
EQU 0 VB S AR E], 30MHZ BA R0, 24MBA R 1,

#BYTE_ADDR_HIGH R N P kL
#BYTE ADDR LOW IR Y 75 e E ik ik
HWATT TIME e ] T A T B AR — .

#10000000B : SUVFISP/TAPHEAE FHHRE—KH® T
#ISP_IAP_BYTE READ

VIR AT S, AT AT RN, AFE XM
#5Ah ; JEik5Ah, FEIEAShEI TSP/ TAPl R 25 17 4%, FRRHN 7 itk
#0A5h ;165EABhJE, TSP/TAPfy4 37 B4 i & A2 5

; CPUSERF TAPENIESE i), A = AREEPATREFF

NOP
MOV

(KPR U B TAP DATAZ fE 8% fa, CPUZkS:PATRER

A, ISP DATA DR I I A
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UNIEAIRIA, R T eaesEimnc

MOV
MOV
; MOV
; MOV
; MOV

TR, 1% UONFF/ 2

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,
TAP_TRIG,
TAP_TRIG,

#00000000B (A% 1L TSP/ TAPEEAE

£00000000B : BRISP/TAPAT 4

#00000000B ;B 1IETSP/TAPi 415 i &

#0FFh ; 1% M Bk v 7 B T N FRH, 45 A HEEEPROMIX
#0FFh s IR MO 5 70 9 FFH, By 1kt

RIS ELGAE, 5 MAAT, Z ST e X ER

#ONE DATA DB F T MFEEHE S TAP_DATA,
UE B OO I A 5 i
#BYTE ADDR HIGH MBI Mo hE 7 AR
#BYTE ADDR LOW IR A H A
HWAIT TIME B B AN ] B ) AT £
‘ ; —4), FHH
#10000000B : ISP/ TAPH:AE E—UOE T
#ISP IAP BYTE PROGRAM B SESRTE Y it

#5Ah  ;Z5iEBAh, FLIEAShEI ISP/ TAP K Zi (558, &I ER At
#OASh  ;i%58AShE, ISP/IAPr4 7RI fit & #25h

CPUSFFTAPELESEUR , A S AT TR

NOP

DT IRAE I G, CPUSRSEHATRE

URIEAATA, AR T2aeFEme

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 ik i 5 B G PR, ; 48 A EEEPROMIX, B 1F iR 451

#OFFh ;326 Hihl {57715 81 G NFFH, 38 17 EEEPROMIX., B 1 iR e /E
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R XEERR, BRI R, R X, 51297/ M X, AN X A 5

D ULSR BRI B XREAT B, S N A R 2R, MR e 3 8 /AL
s A EREORAMA ORAT FRAG 2 b X R B, 8RR Ok B (R 5 [l i B (X, i AR B X
IR 7 AR D, R AR R R R

; J DX AR R — A 1 AR A R 12 XA, JE 75 5K HH i i,

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% [X gt ab bl &
#SECTOR_FIRST BYTE ADDR LOW ;3% X g Hu bk =775
s Mk 5 B AR B A T s

#WAIT TIME s B AR I ) MW A) A Bl A
oty 3 fL
#10000000B - fLYFISP/TAP £§44;g$£2%ir"

#ISP_IAP SECTOR ERASE
I b XA PR &, i AN T AR, AN BT IE L

#5Ah
<23 5Ah, FEEAShE TSP/ TAPA 2 25 47 5%, FF IR ER F it
#OA5h E5EAShJGE, ISP/IAP{T 47 R #k il & A )

CPUBRSIAPEMESERUR, 4 RS ITRYT.

NOP

R XIS, CPUZK S AT IR

URIERIAT A, Rl F2aFEmc

MOV
MOV
; MOV
; MOV
; MOV

IAP CONTR,
TAP_CMD,

IAP TRIG,
TAP ADDRI,
IAP ADDRL,

#00000000B 251 1SP/ TAPHRAE

#00000000B ; 2SBRISP/TAPHT &

#00000000B 97 11 1SP/ TAP fir 415 fih %%

#0FFh 15 ik v 75 B S0 W FFH, 45 ) S FEEPROMIX
#0FFh s 1E B 715 B A FFH, B 1k iR AR
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/NEGHR: (STCHE S HLIKData Flash *4EEPROMINHES )
INFEAR AT, TR, B XER

TR FF 17 R L7 BLY07, R €07 B “07 o anRFETRFFH, 4 A Hik
Ty igte. MRIZTFHARFFH, AR ENEXER, EARE “BRER” 47K
“0” %ﬂ\j “1” R

P DXHRRR: AT R IXHRRR 7 AWTHER “0” HErN “17 .

NS

1. 8] — RAS S B e R — B X, AN A2 R — RS S50 s JiSLE 53 A s X, il AN A0 HE AR
.

2. MR AN IX R —A, H0mt& 2 IF EEPROM, STCEE K HLffData Flash b4 EEEPROMEL
PIRZ, B— AT/ RWE AT M 244 /55uS,

3. WRAE — A XA T KRB, XA R RSO P — A s i i,
FANIA T EAE SN BRI kM ESTCEL A HLIRAMA, SRR HRBREEA B X, PR EE R
MR T RS T BT T EEZE X T (REF T ESwe, TEETTEGL) . X
IS A s DXCASE P £ 7 4 K2 Aot P (10 0 805 (3 (A /a1 HH — DR s R B i)

1] R )
1: IAPRA5ERE, MhEREBSES) “m1” 5 “p1” ?
%z A

2: JESARIASAL R JG, T —IRIAPAY A & 75340 35 EL %S AFIASfi % 2

‘Aé\:: 7\%7 Q%E‘O
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9.4 EEPROMMNRZF (CIeF X L%mizlF)

1. CiEfF:

: STC11/10xx % 51 B - LEEPROM/IAP Th R MR i o

/% *
[* - JHARSTC 1T Z5# F . EEPROM/IAPI g --mmmmmmemmmmemmee *
L s i Yo el e Ao A S DS R o] - */
1% B LEFR R h Bl SC 2 v E A T STCHI R R AR - v */

I* */

#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 = O0xCs3; //Flash address HIGH

sfr IAP_ADDRL = 0xC4; //Flash address LOW

sfr IAP_CMD = 0xC5; /[Flash command register

sfr IAP_TRIG = 0xC6; /[Flash command trigger

sfr IAP_CONTR = O0xC7; /[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 IAP_CONTR*/
/[#define ENABLE_IAP 0x80 //if SYSCLK<30MHz
/[#define ENABLE_IAP 0x81 /lif SYSCLK<24MHz
#define  ENABLE_IAP 0x82 //if SYSCLK<20MHz
/[#define ENABLE_IAP 0x83 /lif SYSCLK<12MHz
/[#define ENABLE_IAP 0x84 /Iif SYSCLK<6MHz
/[#define ENABLE_IAP 0x85 /lif SYSCLK<3MHz
/[#define ENABLE_IAP 0x86 /lif SYSCLK<2MHz
/[#define ENABLE_IAP 0x87 /lif SYSCLK<1MHz

//Start address for STC11/10xx series EEPROM
#define IAP_ADDRESS 0x0000

void Delay(BYTE n);
void lapldle();
BYTE lapReadByte(WORD addr);
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void lapProgramByte(WORD addr, BYTE dat);
void lapEraseSector(WORD addr);

void main()
{
WORD i;
P1 = Oxfe; //1111,1110 System Reset OK
Delay(10); /[Delay
lapEraseSector(IAP_ADDRESS); /[Erase current sector
for (i=0; i<512; i++) /ICheck whether all sector data is FF
if (lapReadByte(IAP_ADDRESS+i) != 0xff)
goto Error; INf error, break
}
P1 = Oxfc; //1111,1100 Erase successful
Delay(10); /[Delay
for (i=0; i<512; i++) //Program 512 bytes data into data flash
{
lapProgramByte(IAP_ADDRESS+i, (BYTE)i);
}
P1 = 0xf8; //1111,1000 Program successful
Delay(10); /[Delay
for (i=0; i<512; i++) I\ferify 512 bytes data
if (lapReadByte(IAP_ADDRESS+i) != (BYTE)i)
goto Error; INf error, break
}
P1 = Oxf0; //1111,0000 Verify successful
while (1);
Error:
P1 &= Ox7f; 110xxx,xxxx | AP 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()
IAP_CONTR =0;
IAP_CMD =0;
IAP_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 lapReadByte(WORD addr)

{

BYTE dat;

IAP_CONTR = ENABLE_IAP;
IAP_CMD = CMD_READ;
IAP_ADDRL = addr;
IAP_ADDRH = addr >> 8;

IAP_TRIG = 0x5a;
IAP_TRIG = 0xa5;
_nop_();
dat = IAP_DATA,;
lapldle();
return dat;

}

/*

Program one byte to ISP/IAP/EEPROM area
Input: addr (ISP/IAP/EEPROM address)
dat (ISP/IAP/EEPROM data)
Output:-
*/

/[Close IAP function

//Clear command to standby

//Clear trigger register

//Data ptr point to non-EEPROM area
//Clear 1AP address to prevent misuse

/IData buffer

//Open 1AP 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 command1 (0x5a)

//Send trigger command2 (0xa5)

/IMCU will hold here until ISP/IAP/EEPROM
/loperation complete

//IRead ISP/IAP/EEPROM data

/[Close ISP/IAP/EEPROM function

/IReturn Flash data
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void lapProgramByte(WORD addr, BYTE dat)
{
IAP_CONTR = ENABLE_IAP;
IAP_CMD = CMD_PROGRAM,;
IAP_ADDRL = addr;
IAP_ADDRH = addr >> 8;

IAP_DATA = dat;
IAP_TRIG = 0x5a;
IAP_TRIG = 0xa5;
_nop_();
lapldle();

}

/*

Erase one sector area

Input: addr (ISP/IAP/EEPROM address)
Output:-

*/

void lapEraseSector(WORD addr)

{

IAP_CONTR = ENABLE_IAP;
IAP_CMD = CMD_ERASE;
IAP_ADDRL = addr;
IAP_ADDRH = addr >> 8;
IAP_TRIG = 0x5a;

IAP_TRIG = 0xa5;

_hop_();

lapldle();

//Open 1AP function, and set wait time

//Set ISP/IAP/EEPROM PROGRAM command
//Set ISP/IAP/EEPROM address low

//Set ISP/IAP/EEPROM address high

/I\Write ISP/IAP/EEPROM data

//Send trigger command1 (0x5a)

//Send trigger command?2 (0xa5)

/IMCU will hold here until ISP/IAP/EEPROM
/loperation complete

//Open 1AP 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
/loperation complete
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2. C4wiERF:

: STC11/10xx £ 41| ¥4 Fy HLEEPROM/IAP ZhHE MRS 7 7

I* */
[* - JE/RSTC 1T R H 5 Hl EEPROM/IAPI E-------n=mmnmmmmmmee */
P A SR AR P A B B -ZAR T, oo - *
P* VAR P B E RS A T STCR SR AR S - */
I* */
;/*Declare SFRs associated with the AP */
IAP_DATA EQU 0C2H ;Flash data register
IAP_ADDRH EQU 0C3H ;Flash address HIGH
IAP_ADDRL EQU 0C4H ;Flash address LOW
IAP_CMD EQU 0C5H ;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 IAP_CONTR*/
;ENABLE_IAP EQU 80H ;if SYSCLK<30MHz
;ENABLE_IAP 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_IAP EQU 86H ;if SYSCLK<2MHz
;ENABLE_IAP EQU 87H ;if SYSCLK<1MHz
;//Start address for STC11/10xx series EEPROM
IAP_ADDRESS EQU 0000H

ORG 0000H

LIMP  MAIN

ORG 0100H
MAIN:

MOV P1, #OFEH ;1111,1110 System Reset OK

LCALL DELAY ;Delay
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MOV  DPTR, #IAP_ADDRESS
LCALL IAP_ERASE
MOV  DPTR, #IAP_ADDRESS
MOV RO, #0
MOV  R1, #2
CHECK1:
LCALL IAP_READ
CINE A, #0FFH, ERROR
INC DPTR
DINZ RO, CHECK1
DINZ  R1, CHECK1
MOV  P1, #0FCH
LCALL DELAY
MOV  DPTR, #lAP_ADDRESS
MOV RO, #0
MOV  R1, #2
MOV  R2, #0
NEXT:
MOV A, R2
LCALL IAP_PROGRAM
INC DPTR
INC R2
DINZ RO, NEXT
DINZ  R1, NEXT
MOV  P1, #0F8H
LCALL DELAY
MOV  DPTR, #IAP_ADDRESS
MOV RO, #0
MOV  R1, #2
MOV  R2, #0
CHECK2:
LCALL IAP_READ
CINE A, 2, ERROR
INC DPTR
INC R2
DINZ RO, CHECK2
DINZ  R1, CHECK2
MOV  P1, #0FOH
SIMP  $

:Set ISP/IAP/EEPROM address
;Erase current sector

:Set ISP/IAP/EEPROM address

;Set counter (512)

:Check whether all sector data is FF

:Read Flash

:If error, break
:Inc Flash address
:Check next
:Check next

:1111,1100 Erase successful

;Delay

:Set ISP/IAP/EEPROM address

;Set counter (512)

:Initial test data

;Program 512 bytes data into data flash

;Ready |IAP data
;Program flash
;Inc Flash address
;Modify test data
;Program next
;Program next

;1111,1000 Program successful

;Delay

:Set ISP/IAP/EEPROM address

;Set counter (512)

;Verify 512 bytes data

:Read Flash

:If error, break

:Inc Flash address
;Modify verify data
:Check next
:Check next

;1111,0000 Verify successful
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ERROR:
MOV PO, RO
MOV P2, R1
MOV  P3, R2
CLR P1.7
SIMP  $
I
;Software delay function
; */
DELAY:
CLR A
MOV RO, A
MOV  RI, A
MOV  R2, #20H
DELAY1:
DINZ RO, DELAY1
DINZ R1, DELAY1
DINZ R2, DELAY1
RET

:Disable ISP/IAP/EEPROM function
:Make MCU in a safe state

; */

IAP_IDLE:
MOV  IAP_CONTR, #0
MOV  IAP_CMD, #0
MOV  IAP_TRIG, #0

MOV  IAP_ADDRH, #80H
MOV  IAP_ADDRL, #0
RET

I
;Read one byte from ISP/IAP/EEPROM area
;Input: DPTR(ISP/IAP/EEPROM address)

;Output: ACC (Flash data)
. */

IAP_READ:

MOV  IAP_CONTR, #ENABLE_IAP
#CMD_READ

MOV  IAP_CMD,
MOV  IAP_ADDRL, DPL
MOV  IAP_ADDRH, DPH

;0XXX,Xxxx |AP operation fail

:Close IAP function

;Clear command to standby

;Clear trigger register

;Data ptr point to non-EEPROM area
;Clear |AP address to prevent misuse

;Open 1AP function, and set wait time
:Set ISP/IAP/EEPROM READ command
:Set ISP/IAP/EEPROM address low

;Set ISP/IAP/EEPROM address high

MOV  IAP_TRIG, #5AH ;Send trigger command1 (0x5a)

MOV  IAP_TRIG, #0A5H ;Send trigger command2 (0xa5)

NOP ;MCU will hold here until ISP/IAP/EEPROM operation complete
MOV A IAP_DATA ;Read ISP/IAP/EEPROM data

LCALL IAP_IDLE ;Close ISP/IAP/EEPROM function

RET
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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:-

; */

IAP_PROGRAM:
MOV IAP_CONTR, #ENABLE_IAP ;Open 1AP 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 command1 (0x5a)
MOV  IAP_TRIG, #0A5H ;Send trigger command2 (0xa5)
NOP ;MCU will hold here until ISP/IAP/EEPROM operation complete
LCALL IAP_IDLE ;Close ISP/IAP/EEPROM function
RET

*

;Erase one sector area
;Input: DPTR(ISP/IAP/EEPROM address)

;Output:-

; */

IAP_ERASE:
MOV IAP_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 command1 (0x5a)
MOV  IAP_TRIG, #0A5H ;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: JLERESHIZ

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".1t 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 nhame and cannot be combined with other
segments.

A module contains one or more segments or partial segments. A module has a name assigned by the user. The
module definitions determine the scope of local symbols. An object file contains one or more modules. A module
may be thought of as a "file" in many instances.

A program consists of a single absolute module, merging all absolute and relocatable segments from all input
modules. A program contains only the binary codes for instructions (with address and data constants) that are un-
derstood by a computer.
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ASSEMBLER OPERATION

There are many assembler programs and other support programs available to facilitate the development of ap-
plications for the 8051 microcontroller. Intel's original MCS-51 family assembler, ASM51, is no longer available
commercially. However, it set the standard to which the others are compared.

ASM51 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, ASM51 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.

ASM51 is invoked from the system prompt by

ASM51 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
QO 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 (00H-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., $TITLE). 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 ASM51, 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" ISASYMBOL WHICH
;REPRESENTS THE VALUE 500
START: MOV A, #OFFH "START" IS ALABEL 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,
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
JNB T, $

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 Tl , 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, #0FFOOH
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, #0FFOOH

Both instructions above put 00H into accumulator A.

Data Address

Many instructions access memory locations using direct addressing and require an on-chip data memory address
(00H to 7FH) or an SFR address (80H to OFFH) in the operand field. Predefined symbols may be used for the
SFR addresses. For example,

MOV A, 45H
MOV A, SBUF :SAME AS MOV A, 99H
Bit Address

One of the most powerful features of the 8051 is the ability to access individual bits without the need for masking
operations on bytes. Instructions accessing bit-addressable locations must provide a bit address in internal data
memory (00h to 7FH) or a bit address in the SFRs (80H to OFFH).

There are three ways to specify a bit address in an instruction: (a) explicitly by giving the address, (b) using
the dot operator between the byte address and the bit position, and (c) using a predefined assembler symbol. Some
examples follow.

SETB  OE7H :EXPLICIT BIT ADDRESS
SETB ACC.7 ;DOT OPERATOR (SAME AS ABOVE)
JNB TI, $ "TI" IS APRE-DEFINED SYMBOL
JINB  99H, $ :(SAME AS ABOVE)

Code Address

A code address is used in the operand field for jump instructions, including relative jumps (SJIMP and conditional
jumps), absolute jumps and calls (ACALL, AJMP), and long jumps and calls (LJIMP, 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

ASM51 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 SJIMP 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 JMP START ;ASSEMBLES AS SIMP
12FC 4 ORG START + 200
12FC 4134 5 JMP START ;ASSEMBLES AS AJMP
12FE 021301 6 JMP FINISH ;ASSEMBLES AS LIMP
1301 04 7 FINISH: INC A

8 END

The first jJump (line 3) assembles as SIMP because the destination is before the jump (ii.e., no forward reference)
and the offset is less than -128. The ORG directive in line 4 creates a gap of 200 locations between the label
START and the second jump, so the conversion on line 5 is to AJMP because the offset is too great for SIMP.
Note also that the address following the second jump (12FEH) and the address of START (1234H) are within the
same 2K page, which, for this instruction sequence, is bounded by 1000H and 17FFH. This criterion must be met
for absolute addressing. The third jump assembles as LJIMP 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 ASM51. 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, #15H
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.,
"0A5H" 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 ;SSAME 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, #1AH

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 A #'9 AND OFH

MOV A #9

The NOT operator only takes one operand. The following three MOV instructions are the same:
THREE EQU 3
MINUS_ THREE EQU -3

MOV A, # (NOT THREE) + 1
MOV A, #MINUS_THREE
MOV A, #11111101B

Special Operators

The sepcial operators are
SHR shift right
SHL shift left
HIGH  high-byte
LOW  low-byte
0 evaluate first

For example, the following two instructions are the same:
MOV A /#8 SHL 1
MOV A #10H

The following two instructions are also the same:
MOV A #HIGH 1234H
MOV 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 = equals

NE <> not equals

LT < less than

LE <= less than or equal to
GT > greater than

GE >= greater than or equal to

Note that for each operator, two forms are acceptable (e.g., "EQ" or "="). In the following examples, all relational
tests are "true":

MOV A /#5=5

MOV  A#5NE4

MOV  A#'X' LT 'Z

MOV  A#'X >= X

MOV  A#$>0

MOV  A#100 GE 50
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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
B8+1)*2 0012H
5EQ4 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  TH1, #HIGH VALUE
MOV  TL1, #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.

ASM51 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, XSEQG)

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 OFO0OH ;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 ASM51 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 ASM51 of the active bank. Execut-
ing 8051 instructions is the only way to switch register banks. This is illustrated by modifying the example above
as follows:
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MOV  PSW, #00011000B ;SELECT REGISTER BANK 3

USING 3

PUSH AR7 ;ASSEMBLE TO PUSH 1FH

MOV  PSW, #00001000B ;SELECT REGISTER BANK 1

USING 1

PUSH AR7 ;ASSEMBLE TO PUSH OFH
Symbol Definition

The symbol definition directives create symbols that represent segment, registers, numbers, and addresses. None
of these directives may be preceded by a label. Symbols defined by these directives may not have been previously
defined and may not be redefined by any means. The SET directive is the only exception. Symbol definiton direc-
tives are described below.

Segment The format for the SEGMENT directive is shown below.
symbol SEGMENT segment_type

The symbol is the name of a relocatable segment. In the use of segments, ASM51 is more complex than conven-
tional assemblers, which generally support only “code™ and "data" segment types. However, ASM51 defines addi-
tional segment types to accommodate the diverse memory spaces in the 8051. The following are the defined 8051
segment types (memory spaces):

CODE (the code segment)

XDATA (the external data space)

DATA (the internal data space accessible by direct addressing, 00H-07H)

IDATA (the entire internal data space accessible by indirect addressing, 00H-07H)
BIT (the bit space; overlapping byte locations 20H-2FH of the internal data space)

For example, the statement
EPROM SEGMENT CODE

declares the symbol EPROM to be a SEGMENT of type CODE. Note that this statement simply declares what
EPROM is. To actually begin using this segment, the RSEG directive is used (see below).

EQU (Equate) The format for the EQU directive is
Symbol EQU expression

The EQU directive assigns a numeric value to a specified symbol name. The symbol must be a valid symbol
name, and the expression must conform to the rules described earlier.
The following are examples of the EQU directive:

N27 EQU 27 ;SET N27 TO THE VALUE 27
HERE EQU $ ;SET "HERE" TO THE VALUE OF
;THE LOCATION COUNTER
CR EQU ODH ;SET CR (CARRIAGE RETURN) TO ODH
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 ASM51. Consider the following two directives and four instruc-

tions:
FLAG1 EQU 05H
FLAG2 BIT 05H
SETB FLAG1
SETB FLAG2

MOV  FLAGI, #0
MOV  FLAG2, #0

The use of FLAG?2 in the last instruction in this sequence will generate a "data segment address expected™ error
message from ASM51. Since FLAG?2 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 FLAGL1 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 MOV X 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 .M51 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 0100H

SQUARES: DB 0,1,4,9,16,25 ;SQUARES OF NUMBERS 0-5
MESSAGE: DB 'Login:', 0 ;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 expression [, expression] [...]

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'

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

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: d).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
FILE1.0BJ

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 ASM51

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
MOD51 P MOD51 MO  |Recognize the 8051-specific predefined special function
registers
NOMOD51 P MOD51 NOMO ([Do not recognize the 8051-specific predefined special
function registers
OBJECT(file) P OBJECT (source.OBJ) 0oJ Designates file to receive object code
NOOBJECT P OBJECT(source.OBJ)| NOOJ |Designates that no object file will be created
PAGING P PAGING Pl 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 WEF  |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

356




STC11F-10Fxx 2 51| 1 WL $6 e

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
JNC GREATER_THAN

The CINE 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 5AH. (Note: 5AH-5BH<O0, therefore
C=1; but 5BH-5BH=0, therefore C=0.) Jumping to GREATER_THAN on the condition "not carry" correctly
jumps for accumulator values 5BH, 5CH, 5DH, 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
INC  %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)
ASM51 would expand this into

CINE A #5BH, $+3 WJGT
JNC 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, HOFFH, %SKIP
DEC DPL
%SKIP: )

would be called as
%DEC_DPTR
and would be expanded by ASM51 into

DEC DPL ;DECREMENT DATA POINTER
MOV A, DPL

CINE A, #0FFH, SKIPOO

DEC DPH

SKIP0O0:

Note that a local label generally will not conflict with the same label used elsewhere in the source program, since
ASM51 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, #OFFH, %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 /0O DRIVERS
;0 = 8251 SERIAL 1/0 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 /O subroutines for the 8051's serial port,
or the value 0 to select 1/0 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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MizEB: CiESiHwmiE
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
e 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
e 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.
e Generally generates larger machine codes
e 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 O to create a 1KHz square wave on P1.0.
A solution written below in 8051 C language:

shit portbit = P110; [*Use variable portbit to refer to P1.0*/
main ()
{
TMOD =1,
while (1)
{
THO = OxFE;
TLO = 0xC;
TRO=1;
while (TFO !=1);
TRO=0;
TFO =0;
portbit = I(P1.70);
}
}
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, #O0CH ;-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

| 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 O.
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Data types used in 8051 C language

Data Type Bits | Bytes [Value Range

bit 1 Otol

signed char 8 1 |[-128to +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 |0to 4,294,967,295

float 32 4 |+1.175494E-38 to +3.402823E+38
shit 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:

shit P = 0xDO;

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 = 0xDO;
shit P = PSWA0;

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:

shit P =0xDO0 " 0;

Meanwhile, the sfr data type is used to declare byte (8-bit) variables that are associated with SFRs. The
statement:

sfr IE = OXAS8;

declares an sfr variable IE that resides at byte address A8H. Recall that this address is where the Interrupt Enable
(IE) SFR is located; therefore, the sfr data type is just a means to enable us to assign names for SFRs so that it is
easier to remember.

The sfr16 data type is very similar to sfr but, while the sfr data type is used for 8-bit SFRs, sfr16 is used for
16-bit SFRs. For example, the following statement:

sfri6 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 */ shit IE1 = 0x8B;
sfr PO = 0x80; shit IT1 = Ox8A;
sfr P1 = 0x90; shit IEO = 0x89;
sfr P2 = OxAO0; shit ITO = 0x88;
sfr P3 = 0xBO; < 1E*/
sfr PSW = 0xDO0; shit EA = OxAF;
sfr ACC = OxEQ; shit ES = OXAC;
sfr B = OxFO; shit ET1 = 0xAB;
sfr SP = 0x81; shit EX1 = OxAA;
sfr DPL = 0x82; shit ETO = OxA9;
sfr DPH = 0x83; shit EXO0 = OxAS8;
sfr PCON = 0x87; /* 1P */
sfr TCON = 0x88; shit PS = 0xBC;
sfr TMOD = 0x89; shit PT1 = 0xBB;
sfr TLO = Ox8A; shit PX1 = OxBA;
sfr TL1 = 0x8B; shit PTO = 0xB9;
sfr THO = 0x8C; shit PX0 = 0xBS;
sfr TH1 = 0x8D; [* P3*/
sfr IE = OxAS8; shit RD = 0xB7;
sfr IP = 0xBS; shit WR = 0xB6;
sfr SCON = 0x98; shit T1 = 0xB5;
sfr SBUF = 0x99; shit TO = 0xB4;
/* BIT Register */ shit INT1 = 0xB3;
/* PSW */ shit INTO = 0xB2;
shit CY = 0xD7; shit TXD = 0xB1;
shit AC = 0xD6; shit RXD = 0xBO;
shit FO = 0xD5; /* SCON */
shit RS1 = 0xD4; shit SMO = Ox9F;
shit RSO = 0xD3; shit SM1 = 0x9E;
shit ov = 0xD2; shit SM2 = 0x9D;
shit p = 0xDO; shit REN = 0x9C;
/* TCON */ shit TB8 = 0x9B;
shit TF1 = Ox8F; shit RB8 = Ox9A;
shit TR1 = 0x8E; shit TI = 0x99;
shit TFO = 0x8D; shit RI = 0x98;
shit 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 numil;
bit bdata numbit;
unsigned int xdata num2;

The first statement creates a signed int variable num1 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 num2 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.

ASCI| table for decimal digits
Decimal Digit ASCII Code In Hex
30H
31H
32H
33H
34H
35H
36H
37H
38H
39H

Olo(N|o|o|RlWIN|FL|O

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 ASCI|I 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;
3
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]

{
}

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 REGPARMSs 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

370



STC11F-10Fxx 2 51| 1 WL $6 e

FRC: STCI11/10xx %5 8 F #LE SHHE

Absolute Maximum Ratings

Parameter Symbol Min Max Unit
Srotage temperature TST -55 +125 [
Operating temperature (1) TA -40 +85 T
Operating temperature (C) TA 0 +70 T
DC power supply (5V) VDD - VSS -0.3 +5.5 \Y
DC power supply (3V) VDD - VSS -0.3 +3.6 \Y%
\oltage on any pin - -0.3 VCC +0.3 \%
DC Specification (5V MCU)
Sym | Parameter Sp.eCIflcatlon — Test Condition
Min. | Typ Max. | Unit
Voo Operating Voltage 4.1 5.0 5.5 \Y
lep Power Down Current - <0.1 | - UuA 5V
oo Idle Current - 3.0 - mA | 5V
lec Operating Current - 4 20 mA | 5V
Vi Input Low (P0,P1,P2,P3) - - 0.8 \% 5V
Vi Input High (P0,P1,P2,P3) 2.0 - - \% 5V
Vi Input High (RESET) 2.2 - - \% 5V
lous Sink Current for output low (P0,P1,P2,P3) - 20 - mA | 5V@Vpin=0.45V
I (Sé)ﬂ;c;iﬁgu(tl;urtr)ent for output high (P0,P1,P2,P3) 150 230 ) UA 5y
T i R R e
I Logic 0 input current (P0,P1,P2,P3) - - 50 UA | Vpin=0V
I Logic 1 to 0 transition current (PO,P1,P2,P3) 100 270 600 UA | Vpin=2.0V
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DC Specification (3V MCU)

Specification

Sym | Parameter - — Test Condition
Min. | Typ | Max. | Unit

Voo Operating Voltage 2.2 3.3 3.6 \Y

lop Power Down Current - <0.1 | - uA 3.3V

lioL Idle Current - 2.0 - mA | 3.3V

lec Operating Current - 4 10 mA | 3.3V

Vi Input Low (PO,P1,P2,P3) - - 0.8 \% 3.3V

V. | Input High (P0,P1,P2,P3) 20 |- - \% 3.3V

A\ Input High (RESET) 2.2 - - \Y 3.3V

lous Sink Current for output low (P0,P1,P2,P3) - 20 - mA | 3.3V@Vpin=0.45V

I (Sé)ﬂ;(;lirjguct:;Jtr)eznt for output high (PO,P1,P2,P3) 20 70 ) uA | 33v

lovs (S:ljjsrr(]:!gglj”(li)urrent for output high (PO,P1,P2,P3) | 20 ) mA | 33v

I Logic O input current (P0,P1,P2,P3) - 8 50 UA | Vpin=0V

I Logic 1 to 0 transition current (PO,P1,P2,P3) - 110 | 600 UA | Vpin=2.0V
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MIRD: REBEM256F BRAMIEE SUEMIRIZR

:/* —— STC International Limited */
/% —— STC  WkkF  2006/1/6 V1.0 */
;/% ——— STC11/10xx ZRAIFAHL PR FIRAMIE) $2 F- k UL */
:/* —— Mobile: 13922805190 */
. /¥ —— Fax: 0755-82905966 */
/% —— Tel: 0755-82948409 */
:/*% —— Web: www. STCMCU. com */
/% ———  KHIRFEFLESTC-ISP Ver 3. 0A. PCBAY F#4mfE T A bitiEid —————————- */
/% - WREAERE A AR, R R B T STCHI R AR —— */
/% - WIREAECE A G| AR, G SCE AR T STCRI B R AR —— */
TEST_CONST EQU  5AH
TEST RAM  EQU  03H

ORG  0000H

LIMP  INITIAL

ORG  0050H
INITIAL:

MOV RO,  #253

MOV R1,  #3H
TEST_ALL_RAM:

MOV R2,  #OFFH
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 Rl

DINZ RO, TEST ALL_RAM
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OK_DISPLAY:

MOV  P1, #11111110B
Waitl:

SIMP  Waitl

ERROR_DISPLAY:
MOV A, R1
MOV  P1, A
Wait2:
SIMP  Wait2
END
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MisRE: F&E O BlOEO

STC11/10xx R A B FHLEAT O A RO HTI/0P B, WmBRENHARS S, BITORESL
i, ke kY RIFATI/00 R —FE5. TR T,

EEAE T 0K, HBATOER S B S FEs, HERFR2E TR, NSYSclk/12 (SYSclkA
ARG B o B BRXDER (P3.0) HN, FIBBALR4FETXDN (P3.1) #i. Kik. &
W2 8L B, ARALTE S .

—. H7T4HC1653 R HATHIA O
R AR P 74HC16563 FE T ANSAL AT RN 4R T LR A

12Cxxx Gl 5l
H G

Lbbld iy

ole—
I

o |—

= lt—

9 b 10 i
P3. 0= Q < 9 10
! T41C165 SINf= il 741C165 SINF=
P3. 1 -
] - 7=
Y s cp % st cP
P1.0 A 15 248 16] N K 5 2k s 6
— Vee J
= _:E|04 cc — —£—_1|04 Vee
N T\

TAHC1655E 8L HAT BN FF . LA/ BN (S/L) B EMRBRE, FITHRAmE
Bl BG4 4S/L=1, HE#h2Eibug (E15MD NKETR, REFR4EHN, XK
BBk EER R, Bk QB Qe R .

R, TXD (P3. 1) AE AR AL Bk b Hi i 5 BT A 74HC165 IR A7 ik i % N\ i CPAHIE; RXD
(P3.0) YENERAT I N5 T4HC165 1 8 47 % dmQuAt & ; P1. OF SRIZHI7T4HC165FE AL 5 BN
M ES/LAE; 7T4HC165/)F $P 2k kg (15/0) BEHh, RaAREREBAN. BT BESASMEA
Ef, POGHPIERE (Qi5Sw) FHiZE.

TR RO B DR ANSHBEE (BH-AFET) , eI FER N ERAM 20H
AR GO ST e
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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 AT A R R I R AR A

s BEE AR
s WCE P EBRAMELHE [X ik
s HATEANEEE, S/1L=0

; RVFHATAEALS/L=1

; ﬁﬁtéﬂ?ﬁﬁz R4 74LS 16514
3 BT 0, RV, Fﬂ%& TR
3 RigkGE

— il S

:@Mﬁu,@%?m%&

s R

s IEERAMZE X

PO =T N 911 B

s ONEERTE R, 4kt

s SAHAUR AR SE AT EN
s KT ERE AT b EE

bty

X L, el kT

Xo MWELR EUF, 4% EETHEY AN D LRI, (B R, 1A 5t
.

—. B74HC164 B HITHRIE O
TAHC1647&80r Bf N BB B A7 a8 IR I 74HC164%9 i —ANSALf i H A3z 1 HL .

12Cxxx

SR

1, 2 Q,\ Qu Q( QI] QIZ QF QG QH
P3.0 »{A, B
14 74HC164
P31 104 i Vee
0d ek cp
P1.0 9A Yy

/TN

104

>

trpbt g

QA QR QC Qn QE QF Q(‘, QH
A B

Vee

o

—
o~

74HC164

-

Gnd CLR
9A

cp
ok
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M ALEAT O AR 7 SROM IR IRASHS, BATEAE HP3. 0 (RXD) &, BArmf4hH
P3.1 (TXD) ik . FEREALETERIIMER T, &7 D RIE G A — AL — 7 N 74HC164
o WEFRH I, BT T4HC164T0 A7 il , DR B AT A N FE LA e R
BERWAAL, HAEREN A, ETAHCI6AR 4 o N hnseka B =250 1458, DUEARAE
AT N 45 R P A H O

2 RAMZE PR X 30H, 31HA PN 28 H#3 4T H1 HH T4HC 16447 ¥ th (11217

START: MOV R7, #02H ; WEERENTZTHANH
MOV RO, #30H s BEEHhERE
MOV SCON, #O0OH ; WESTHIT0
SEND: MOV A, @RO
MOV SBUF, A s BEERAT HRIE AR
WAIT: JNB TI, WAIT s —WUEE R RIETE, TESEST
CLR TI
INC RO s BUR—1M
DJNZ R7, SEND
RET
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MisRF: FIASTCE R EEIORELCDE /R

Vee
T 21K
—T 0
—{—1
—A
—T
j u2
al =] = .
EEEEE I EE e ] con0
%21 B%] B%1 B%1 B% %21 B%1 K% Seg3 Coml 1 Coml
o o = o Seg0 2 Seg0
o w] | o o = = | =] =] = <| | o] = cgl
B Seel 3 lseql
/ﬁtmNﬁogso'—n\fm' %21 %1 B%1 2] ch§245‘2
ety 7 [ EEEEZZ 2882 |y S See
vee Seeld 7 &5 ) PO, 4 |22 v R
Segld 8 |38 =0 1Segd
——PL.6 P0.5 Segs 7 |oo°
P0. 6 37 Segh
Segb 8
36 Segb
PO. 7 Seg? 9 Seg?
EA LH’CC Seg8 10 Seg8
8051 pa. 134 ?egg 11 Seg9
ALE |83 % Segl0
pSEN |22 23 seql
i Segl2 14 | ..
po. 7| BL_See23 : Segl2
. Segl3 15 Segl3
p2. 6 f20_Scg22 Segld 16 1o 1y
- po. 5|29 Segll Segld 17 ls.i15
CnN=E2,2 S T T T Seglb 18 1o .16
¥ o 2 = F o cg
AL AL < < = A, A AL A AL AL Segl7 19 Segl?
oclc\lo-—<mm|vﬁmu:txoo Segl8 20 Segl8
= = I | ] N ] N N ] N eg
Segl9 21 Segl9
= s|=f=[2]g S22 22 Ses20
wof eof e el e Seg2l 23
%1 B%] B! Seg21
|] slhe Seg22 24 Seg?22
<33pE <33pF Se23 25 |ooos
et Seg2t
:I:: :I:: Com2__ 26 1c00

AGERARBEBEOR SR, 1 BATH AL
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NAME LcdDriver
#include<reg52.h>

R L S b S S R S S R o b S S S S S R S S S S S S S
’

;the LCD is 1/3 duty and 1/3 bias; 3Com*24Seg; 9 display RAM,;
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
ComO ComOData0: Seg7 Seg6  Segb  Seg4  Seg3  Seg2  Segl  Seg0
; ComODatal: Segl5 Segl4 Segl3 Segl?2 Segll Segl0 Seg9  Seg8
; ComOData2: Seg23 Seg22 Seg2l Seg20 Segl9 Segl8 Segl7 Segl6
;Coml: ComlDataO0: Seg7 Segb6  Segb  Seg4  Seg3  Seg2  Segl  Seg0
; ComlDatal: Segl5 Segl4 Segl3 Segl?2 Segll SeglO0 Seg9  Seg8
; ComlData2: Seg23  Seg22 Seg2l Seg20 Segl9 Segl8 Segl7 Segl6
;Com2: Com2Data0: Seg7 Segb6  Segb  Seg4  Seg3  Seg2  Segl  Seg0
; Com2Datal: Segl5 Segl4 Segl3 Segl?2 Segll Segl0 Seg9  Seg8
; Com2Data2: Seg23  Seg22 Seg2l Seg20 Segl9 Segl8 Segl7 Segl6

R e e S S S S S S e o o
1

:Com0: P370,P3*1 when P3"0=P3"1 =1 then Com0=VCC(=5V);
; P370=P3"1 =0 then Com0=GND(=0V);
; P370 =1, P3"1=0 then Com0=1/2 VCC;

Coml P372,P373 the same as the Com0
:Com2: P3"4,P3"5 the same as the ComO

sbit SEGO =P0"0
shit SEG1 =P0"1
shit SEG2 =P0"2
sbit SEG3 =P0"3
shit SEG4 =P0"™4
shit SEG5 =P0"5
sbit SEG6 =P0"6
shit SEG7 =P0"7
shit SEG8 =P1"0
sbit SEGY9 =P171
shit SEG10 =P1"2
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shit SEG11 =P1"3
shit SEG12 =P1"*4
sbit SEG13 =P1"5
shit SEG14 =P1"6
shit SEG15 =P1"7
sbit SEG16 =P2"0
shit SEG17 =P2"1
shit SEG18 =p2"2
sbit SEG19 =P2"3
shit SEG20 =P2"4
shit SEG21 =P2"5
sbit SEG22 =P2"6
shit SEG23 =pP2"7

B e R R R R R R R R R R R AR A R A AR AR A AR AR AR AR R AR R R AR A R AR R R A =
’

;======Interrupt
CSEG AT 0000H
LIMP start

CSEG AT 000BH
LIMP int_to

;======register
lcdd_bit SEGMENT BIT

RSEG Icdd_bit

OutFlag: DBIT 1 ;the output display reverse flag
lcdd_data SEGMENT DATA

RSEG lcdd_data

ComOData0: DS 1
ComODatal: DS 1
ComOData2: DS 1
ComlData0: DS 1
ComlDatal: DS 1
ComlData2: DS 1
Com2Data0: DS 1
Com2Datal: DS 1
Com2Data2: DS 1
TimeS: DS 1
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;======Interrupt Code
t0_int SEGMENT CODE
RSEG t0_int

USING 1

R R e b S S S S R o b S S S S S 2 2
’

;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

FAAEAA AR A AR A A A A AR AR A A AAAAAAA AR AR A A AAA A A AR A A A A A A AR A A A AR A A A A A A A A AAAAK
int_tO0:

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: ComoOData0,ComODatal,ComOData2
;Coml: ComilData0,Com1Datal,ComlData2
;Com2: Com2Data0,Com0Datal,ComOQOData2
;*******************************************************************
InitComData: ;itwill display "11111111"

MOV  Com0Data0, #24H

MOV  ComODatal, #49H

MOV Com0Data2, #92H
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MOV  ComlData0, #92H

MOV ComlDatal, #24H

MOV  ComilData2, #49H

MOV  Com2Data0, #00H

MOV  Com2Datal, #00H

MOV  Com2Data2, #00H

RET
;***-k-k-k***-k-k-k***-k-k-k***-k-k-k***-k-k-k***-k-k-k***-k-k-k***-k-k****-k*-k***-k*-k***-k****
;reverse the display data
;********************************************************************
RetComData:

MOV RO, #ComOData0 ;get the first data address

MOV  R7, #9
RetCom_0:

MOV A, @RO

CPL A

MOV @RO, A

INC RO

DINZ R7, RetCom_0

RET

R e R R R AR A R R R R R R AR R R A A R R A A R R AR AR AR R R R R AR e R R R S A e

;get the display Data and send to Output register

R s s e e e S S e S e o o o e
1

OutData:
INC TimeS
MOV A,
MOV  P3,
CINE A,
MOV PO,
MOV  P1,
MOV P2,
JNB
MOV
RET

P3,

TimeS
#11010101B

#01H, OutData_1
ComOData0
ComoODatal
ComOData2

;clear display,all Com are 1/2VCC and invalidate
;judge the duty

OutFlag,OutData_00

#11010111B ;:Com0 is work and is VCC
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OutData_00:
MOV  P3, #11010100B ;Com0 is work and is GND
RET
OutData_1:
CINE A, #02H,OutData_2
MOV PO, Com1Data0
MOV  P1, ComlDatal
MOV P2, ComlData2
JNB OutFlag,OutData_10
MOV  P3, #11011101B :Com1 is work and is VCC
RET
OutData_10:
MOV  P3, #11010001B ;Coml is work and is GND
RET
OutData_2:
MOV PO, Com2Data0
MOV  P1, Com2Datal
MOV P2, Comz2Data2
JNB  OutFlag,OutData_20
MOV  P3, #11110101B ;Com2 is work and is VCC
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
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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 TRO

NOP
SIMP

END

Main
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fRG: — 1M UV/OOWEN Ayt ZIREFIIaiLE

10K

1K
A
P1.7 ‘ I
1K 1
o—li
Vee
10K
1K Ax
P1.6 I
1K 1 |
0—|I

AFISTCIT/10xx 2 5 H F HLAOT/0 L] ¥ B R g5 i, i b r () fav i, DO GRikD
TR PR R RFE, 7T BURIRISTCLL/ 10xx 51 SR LA T/0 1 RIS A DA A 0 — A SR B B #2
R, ATRCKIET 4 T/0H

HUREN R T HE R, CRAZT/0 DR E SRR R B o BT RO TR

R IZ RIS, CRAZT/0 B E s B, RN O RRES, BRI s
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ffRH: STCI1/10xxRFIEFHLNHTEEINR

KT EIERE:

AR PR AE 12MEL T I AT A ISR AL i, SRR A7 FLER T LAOR B, AT BLAH, A
R AT 20 1K B PR AT FE B3, sl B IE M. AT BT PCB AR L OREER/C B AL
FEL, S B I PR R T EAN

X FRT4h:

WS N EBR/C HR3% 23N B (AMHz ~ 8MHz, #3815 22 Ik i) , XTAL LFIXTAL2JHIVE 25

0 SR B AE2TMHZ LA B, 38 180K FH S B 31 A2 3l A2 A AR 2R 1 Ak, AN LR
=2 R AR GEARSRIERRFRAR 11/3) , UNANEI S B BCAS 24, BB 3R 35 FE AR AR AR
H1/3, RISEA. BY B P2 FH A P50 5 S AR IR v 2%, B8 MAXTAL LRI N, XTAL2 JEI 05 2077 =%,

xF1/00:
DECH PSRBT /O IR S, J5 K2

A7 L2 T/0 1 FRAS W B AN AR S I, B3 AN KT, SEFR A U8, AR — TR R AT
RN ITHIB05 1 1 Fy HLE FE R R 1, A AT B AL i 152 Ja SL RIS A BIR S, BRI | 5K
B L VA A v, B T REBEANK, IR B0 77 V22 AE B A v B AR i Ja I 1 24N 5 R 4
TR IEIT, RN T

A L SEFRE A IR, by L BH oK 1
T DR R A1 B 22 (4 A2 SP T/ T2CE5 R W U 14 FEL B, 20 10K =z FELFHL.
L A B A RNPN = B, AN L e BH, LS B 22 KB, T/0 10BN % 4 £
KIF I, BREHZT/0 1% B A amfdi g .

A LTSGR HUR T, SR
RINA LR IRENLED A — AR A I BRI L FE, SO TK A B BRIE FEFH, %/ th2hn470
RRg DL
RINAT LR AAT B R A% B2 4 1 PR BRI, SIEBm AR IS0 N PR R B, SEZB T I AT R L
2N T/0 1t AR, I ELAEAZ B 4% I, JEHAE — kS, JRATTRATE —1>CMOS Ha B (1 21 4 A
AR AZ BRI — e, F B g b, B — AN A T S — A HRPIRES, 4% E
AT RETE 3 Ah AN PR, 805 1A ML 55 L4 I 4E EHOBZ Y 1IN, 2o A7 2 B 1 9 4
195 v HE RELUR, i 3 53 b e ORI T/0 1, mA AT REE T/ 01 A AR L i
— U KPR L BHL, B FE R A b B b, AN L I B A B P 1/0 1 [ .

KT ER:
A YR 3 2 A A4 TuF DA_E R LR P AR AT >0, TuF ) /s FL 2, BEAT LY 25 R DE .
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BRI : STC11/10xx R FIER & 58051 8YE = =N

STC11/10xx R H B ML E I 830/ i 28 1 546418051 52 &3 A, LB, e
Oy AR ISR B 12 THE), T & O B e I SR LI R B, AT DL E T 88/ B O a A .

BN T ST R R AR, A TR SE80521K B IR 282, SR T2 MR AR R, iE R AT
PR R R A P R R R A 2%

58051 FI1114k 84 HUTEE £ HIRIE, HIRATE S HR244%, RIBHITE S RIMG. HRMALE
i S EI RS i 2 B PR o B R

'/H:“b 'rfri/f,u H/‘]a'HTJ :

ALE:

1£45:8051 % 7 HLEIALERHIST RGuhf k4760 %, AT Xt MR LR 4, STC11/10xx RFIA
X 4 RS G SR AR Gt e 11 F ALE BRI b4 B B4, 18R B STC11/ 10xx 2 F1 /1) 7T 4 F2 i B iy
LH IS 4 s (CLKOUTO/CLKOUT1/CLKOUT2) BRXTAL2 I EE — N 200Kk 28 B BH %o 47 1 B 4.

£ 48051 1 i ML E A i i, ALERHI R —ANFHRUE, AT LASTC89 R 1 B ML in 7 AUXR
R DI Be A7 4%, Horh fB1t0/ALEOFFAL S ¥F 2% IEALEXT RGuET 80 /3 4% i« 1ISTC11/10xx R 51
B LB AR I ALERIST RGRT Bt AT 6.0 350k, IR TE BRI TR, A FIF RGP TR
T E BT T AT,

STC89 & FIIIJAUXREF A7 7 -
Mnemonic| Add Name 7165|432 1 0 Reset value
AUXR |8EH| Auxiliary Register0 | - | - - - | - | - | EXTRAM | ALEOFF | xxxx,xx00

ALEOFF 0: ALEJHINT 22 G5 i i3k 476 43 4t -
1: ALEJAMYAE X A6 AKE L L 28 3EATMOVXHE A I A4 A bk B /715 S 4

STC11/10xx R F [ AUXR AT 17 2%

Mnemonic | Add Name 7 6 5 4 3 2 1 0 |Reset Value
AUXR | 8EH [Auxiliary Register| TOx12| T1x12|UART_MOx6|BRTR BRTx12[EXTRAM [S1BRS| 0000,x000

SIBRS: 0,  #A, HOIBERR KA RER 231, SIBRSAEH 014 R A 2RI AL
1, BTSRRI AR N LR R R A2, R ER 231 55 Ok
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PSEN:

1£4:8031/80327 PSEN{S 5 1] LAMIAMNER AR, W] LASNY MR TR A7t 8. BRZESTCL1/10K %)
BAHLEH T2 RG05 A S, WA REBERF TS, AR INSRF A4S, T EER
PSEN{E 5 2Bk, 7T LA 5@ 1/0 I {f A,

LI /01 BEAE Jn N A Nt -

FE458051 B HLPAT I/0 D44, R KB AR =, DA KRS ERIRASHT 2 1246 B, o B
FESTCL1/10xx R 5 3 A HLIAT HE DL IR/ 2 4B 4. £ 458051 80 5 AL an SR S HE WA, BB
FEAMERAS R AT (1. B 1/0 0 B & A fe i xd, M4 4i8051 5 MK R MHE 42
12V, Z 3RS PAT KRG, ZI/0O ML EAE. MW LEREHREENIES G, B
PATEZL/0IRASHE 4. WSTC11/10xx R 3 H ML H T $HAT IR = 48 4 4Bl 4, KR
T, MM RTR A PAT R LAE, I/00EE AR, ZRd— 482G, Z1/00 47 A &, #E
VORI 38 24 2 S S s 48 4 FHE AR D IR AS.

PA[:

B HTSTCL11/10xx 2 71 B4 Fy ALP4 L ik FECOH, 5 58 3 (P4 1 (P4.0-P4.7) , KA JEAMEFINT2/

INT3+ W

FE4iSTC89 A 41| B i WL P4 D Hb ik 7EE8H, P4 R —2£(P4.0-P4.3), PAH H R 4MERINT2/
INT3H 7.

I/01 8K 5)RE

BBrSTC11/10xx 2 41 B8 A HLT/0 [ LI A2 20mA, BRBH AE 7 a5, BREh K HIR I, A5 Sk
K.

AE25STC8ICxx 22 F1) B F WL T /0 1 [P 3E L 37 2 6mA, IR ZNRE JIANTE o, ASRE IR N R LI, il
FASTC11/10xx F 4.

M
BCHISTC11/10xx R4 5 LIS 110 25772 28WDT CONTREHIEAECTH, 3900 1 & T 14 B A kg S 47
Mnemonic |Add Name 7 6 5 4 3 2 | 1| 0 |Resetvalue

Watch-Dog-Timer
Control register

FE45STC89 R B 5 AL i WG T 1) 2747 24WDT_CONTRA i EAEELH, %8 & | 1M B Arkr &AL
Mnemonic | Add Name 716 5 4 3 2 | 1] 0 |Resetvalue
Watch-Dog-Timer

Control register | ~
BOHTSTCLL/ 10xx R AV WL [ 1 MLEISPReRAR P vl W B E A5 BB IE T 1M, ik s
STC89 £ 1| 4 P LG M Th . i STC11/10xx R 51 80 P WL | 14 58 A 4.

WDT_CONTR|C1h WDT_FLAG| - |EN_WDT|CLR_WDT|IDLE_WDT|PS2|PS1|PS0( 0x00,0000

WDT_CONTR| E1h - |EN_WDT|CLR_WDT|IDLE_WDT|PS2|PS1|PSO0 | xx00,0000
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EEPROM
STC11/10xx 2 F HLTSP/ TAPHS ) 25 A7 22 ik FISTC89xx Z2 5 B B WL ISP/ TAP# ] 25 47 S bl A [l F
Reset
Mnemonic Add [Name 7 6 5 4 2 1 0
Value
STC11/10xx %% TAP DATA |C2N [ISP/IAP Flash 111111
STC89xx %41 ISP DATA [gop |Data Register '
STC11/10xx %% TAP ADDRH|C3N [ISP/IAP Flash 0000,0000
STC89xx %41 ISP_ADDRH|E3p |Address High
STC11/10xx %% TAP ADDRL|C4N [ISP/IAP Flash 0000,0000
STC89xx %41 ISP_ADDRL|g4p |Address Low
STC11/10xx %% 1AP cMp  |C5h ICSOPr::rﬁaPn('j:IaSh ) ) ) ) ~ |MS1|MS0 oo xx00
STC89xx &% ISP CMD  |E5h Register
STC11/10xx %41 1AP_TRIG |C6h gﬂﬁ;’ng'agh N
STC89xx  #4 ISP_TRIG |ggh Trigger
) —lc7h [1SPAP
STC11/10xx %51 1AP_CONTR Control IAPEN [swBs [swrsT|cMD_FAIL |- [wT2lwT1 [wTo [0000,x000
STC89xx  #J41 ISP_CONTR|E7h Register -

ISP/TAP_TRIGZ 748 A UG s TAPERAE, 5716 N I A —F
STC11/10xx R B B AL ISP/ TAP A & B AR, BN TAP_TRIGZF A7 25 4% W S 15 5Ah, FFi%XABh 5 1]
STC89xx Z: A 5 A HLA ISP/ TAP Ay 4 B A %k, BEXFTAP TRIGZFAT 28 4% FF 5% 46h, Fii%BIhJ7 Af

EEPROMS #f b ik A —# -
STC11/10xx Z 51 B AL EEPROMALE 45 Hb k4= 35 MLOOOOh T 48, 454 i [X 5127
STC89xx R 41 H Fr ML AFEEPROMC 45 Hb 31k 4373145 M. 1000h/2000h/4000h/8000h 45 1), F& 77 4 758 14

N2
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B HIS S et A6 A S e

BOBTSTCLL/ 10xx R B HL 7 HLA N HBR/CHR 3 a1 8 AR GEIT B, — BT OL T, 44/40 IR} 258 B F AL U
J I R R A P A BT B, 20/ 18/ 16 IS 258 B R AL ) g 10 8 L A 15 P P JR/ CHIR ¥ A 9 A%
Geitph, B TR TSPIR SR FH P R e AT SR 56 A6 Y PAY SR / CIY B B4 8 it A/ b

TR GESTC8I Z 51| H P WL RE A FHY S04 it P SIS B 11 9 SR I

Ih¥t:

IHFE 230 2 AR, A AR 5 88 HSOK FEL I () THARE A B 1 LI 250 F B T RE AL A,

PR HR T RO FEL R I AR . BHTSTCL1/10xx 241 5 AL ELSTC89xx R B,

B BLI B0 P DO E - BB AT 5, TAER K, FoBiS TCL1/10x x R A1 F HLTEAH [F) TAE A%
T, $6 4 AT B LLAL GES T 089 2R 41) B WL R 3— 2448, 0w F B A 1 B b 391 2 LA, SX AL TR o
K. VUK IHRER T R G IMZA-6MH 2 1) S AR B 38R/ CHR % 28 16 0 R Gei 8, IR0 F P38 (i
By AR T BT EEAT 20 0, DAL AT A, IR 58 WL ThFE AR

Fiil L PG OB -

BOBTSTCL1/10xx FR 1 B AL SRR A Hh A 202 TR it A i B, 2 A1 P gl i P P R
FEGES T C89 R A1 L2 A5 T 1 R SR AR P e i, 53 SRS TCLIx x RN A L F s
FHL MGG L 5 BN 2% T RS, 5 40, STC11/10xx ZR 1) 45 FEL MGG i8R E B ) (1) T 326 < 32768,/16384/8192/4096 1™
I8, STC89 2 41 i 5E /& 1024/ i 8
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Bi#RJ: M F A Keil CERHRD ALK E

fEKeil CHFAPIEFAFINT IE, AR RARRS AR B S Kb 10K

1. f£ “Project” = HLrfi4% “Options for Target”
2. £ “Options for Target” Hik# “C51”

Options for Target ‘Target 1' / | B [
Target I COutput l Listing@lﬁﬁl l ELS1 Locate l ELS1 Miscl Debug I

— Preprocessor Symbols

ifine: ’|

define: |

— Code Optimization
Farnings I'ﬁ'arninglevel z LI
evel: 4 9: Common Elock Subreutines _LI
Bits to round for float |3 'rI
mphazis: i i i [~ Global Register Colorin
mphasis: |Favor size il E £ ¥ Interrupt wectors at a (0x0000

I Linker Code Pl ng [(max, ATME / ACATL]

r Keep wariables in order
[~ Don' t use shsplute register accesses

|

[¥ Enable AHST integer promotion rul

i

Include |
Faths

_ |
Misc | /

Controls

Compiler
control
string

OFTIMIZE (9, 3IZE) BROWSE DEEUG OBJECTEXTEND -

/ 1: BE ‘ il I Defaults

3. BB, IRMMAEF?
4. jif “TE” 5, BRI
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MisRK: AW ziThEEN T

R AFEERSEER
BN TFEERER (LIRS TE)

E 2 XCR#JRBE: STC-ISP. exeff4:
1. STC-TSP. exe {4, AT HIH 7 5L E, $5%UART/RS-232 4% 317 I F RE e R i i 4
WHFZ . 38400bps, 19200bps, 9600bps, 4800bps, 2400bps, 1200bpsZ

TERRAL: T, R, AR
BARAL UL 8hL, 767, 64, 507, 4%
fEi U, 16, 15f6r, 267, 4
i EEXTH | BT | wEecuikis | e | se omc <]
- BEX T A TIRIA PR FIE TR, MER T, TE S B

Pt [EE ~ | TR [Wone = 2UEfZ [ < BUfE[1 -]
BEXT# [12 34 56 78 90 AB CD EF -
g (HEX) |12345RTE0AECTER oo %E |

M SEHFABEEEELEENEA T, HulEEEEX T HaS

ﬁE‘EJJ|

RdTHAFSTC-ISPEXEH T B HL Cln B Fs) T WL AR Bh B, 4 T B p

BEw e i

1 EAERAFEAEFPEIEENEE Y F iR
2 AFEFIEISENY MR SR 1 BRELEIERISPREFE
3EEBIESEISPESMOV ISP_CONTR, #60H;1SP_CONTRIBHHFETH
4 ZEEY FERTRPER EREA FRESRI AR E)
530 DR MECEREASBMNAEEPLO/PL I EIHEEEISP
TENER, FEEROPORIE
6B EER FAUSEFEPL/PLIEF S A RSP NS R
a)iIEEN FEEAEPLO/PL1=0/0 MIERENEISPEFE LR
Fois EEEtRRfIPOFEAD.
bISEN FEEPLO/PL1=0/0 MERERFISPEFE R
RrfREs FERELIPOFEAL

e
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2. T [ PR P O 1) i 4 PP AT A b T B R SOR B QRN B 1 RN (HEX) fir 422 ]2 1
=AM, AT, STC-ISP. exess 4, G ARIE H & LT s
12H, 34H, 561, 78H, OABH, OCDH, OEFH, 12H, 34H, 56H, 781, 0ABH, OCDH, OEFH
3. PR h RIS R E 58 SR #in %, BN —F, R B RS ISPREF X IIER
445 LB S Bl B e SO 8 1 R R S 2 7 T R BGHESTC R R LA .
IXFESTCLL/ 10xx KRBV FHLFEA T “ e i/ BATH/ B2 T 8hhe”
6. LUNIEIF RS, FTIFSCHR. . A SCNERAP BB SGIEI, E# “ 3% BT,

STC-ISP. =5 e STCMCUL Eefl3 NI o
S exe EMEHEERPIES www, com B STC-TSP. exeE “Rit” =]

Stepl /45 Selact MCU Type ﬂ&%ﬁﬂ%ﬁ . FTEEX TEmAE, etk
MU Type Sl ace FIRHAZR R —ETH NS,
o - Qoo - TFFF

FICLLF2LE =] T P 2 LR i A
Step2/ 2. Open File / FTH{F CrEEEMF R EGEID) /Q'\/ﬁﬁo Z:J‘iﬁ/l\%}ﬁ%ﬁ%%

AT O A0 I T B 1SH T,

0 v TR NER FTFEESE |
AR DL B AR P BEZERT 1S, 15
0 VTHRHRRORR TR SO |y 2 isp R AORE] T R
Stepd/HUB3: Select COM Fort, Max BandSRESTO BEEEE - 4, NoHBHPNHEER.
1:|:|:||'.'|: ComMT - | e 31115:2|:u:| - N = "
FEilI R R EN RS EEE - GEEEE: 240 -

7R, B R AR TR AR N BT B A ER A, XRER A B S
I N F G /I 9 I A2 B *. hex, . bin SCAFBUANEL IR F TN T, AEF=BAEH.
StepS/ WS Dowrload/ T8 o THRHIANCU LB -5 BN
Downl oad/ T | | | Re-Dowrload/EEE - # I
Vo R EENE A S AR, AR
[ SEECBEETREEEIA IS, HURflRET #Hms

SRHL Eﬂﬁﬂﬁ%iﬂﬁ% “FLOEL 1Y STHER, .
P3.0/RxD, P3.1/TxD TjXRS-ZSZ 3 ll%%%%s B
EE%é%ﬁﬁEﬂéﬁfﬁﬁFﬁ%%%%ﬁ% e [

DE%EHEE%‘IT’EETJ F3.0/RxD SMERLZE RS-485/

HiThit#o Clear | T§25E www. STONCU. con Folil, RATHE
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BEX THRERTEF (EUMFETEH)

/*

1% e URSTC AT FFUNFHL R B SE 5 F femmmmmee
R C R T e e e L LT I N ——

P B ERE R B R AP E MR T STCI BB AR --mmmeeee *I
/*

#include <reg51.h>
#include <instrins.h>

sfr IAP_CONTR = 0xc7;
sbit MCU_Start_Led = P17,

#define Self_Define_ISP_Download_Command 0x22

#define RELOAD_COUNT 0xfb //18.432MHz,12T,SMOD=0,9600bps
/[#define RELOAD_COUNT 0xf6 //18.432MHz,12T,SMOD=0,4800bps
/#define RELOAD_COUNT Oxec //18.432MHz,12T,SMOD=0,2400bps
/I#define 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(); lInitial 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);

}
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void send_UART (unsigned char i)

{
ES=0; /IDisable serial interrupt
TI=0; /[Clear Tl flag
SBUF =i; /Isend this data
while (ITI); /Iwait for the data is sent
TI=0; /lclear T1 flag
ES=1; /lenable serial interrupt
}
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();
}
}
if (TI)
{
TI=0
}
}
void soft_reset_to_ISP_Monitor(void)
{
IAP_CONTR = 0x60; //0110,0000 soft reset system to run ISP monitor
}

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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