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H1E STC12C2052AD A5 3 F Hl R IK 43

1.1 STC12C2052AD & 5B HHLE N

STC12C2052AD R H R 7 M2 7% df R AR = () S B /LA i B (1) B L, 2 i /IR
e/ st T PR3 — 1805 1 B L, $8ARID 58 3 AL 48051, (HIR fER8-126% . W4k
FMAXS810% F & A7 B, 25 PWM, 8% =i 87 A/DFEH, 1% lAMLIE R, SR THIH 5.

1. M58A 8051 CPU, 1T, MEHER/HLAEH, 8RS58 2 H A 1E 418051

2. LAEHJE:

STC12C2052AD  HAI TAEHE: 5.5V -3.5V (VI FHL

STC12LE2052AD &R TAEHE: 3.6V -2.2V (3VH AL

TAESURIEHE: 0~35MHz, 24T 3iE8051) 0~420MHz

FH PR R 25 10] 1K 2K /3K /4K /5K 3. ... ..

Fr 25677 RAM

WAVOD (154 , BEALEAN: #EMA /55 B CGE@ES0S1£51/011)

AP E DU XA /85 B, EHEYR /58 BRL, DONRIA/ R, JHR

FAT/O L BRENRE F1 AL F20mA, (BEEANE A K AREE T 55mA

7. ISP (fERGWgmFE) / IAP (FERHTIFE) , BT HmfEds, Toms & 014
ALEEEH O (P3.0/P3. 1) H4Z FEH AR, BRI e —

8. fJEEPROMI)jHE

9. HI'M

10. AR RRMAXS10% AL HL B (AR R AR 12MEL I, AT 4R AL LR

11, BFBhR: ANk EE R/, R/ CHR Y A

FPTE T8 P RE PR, ATIE S8 F 3R/ CHR 7 28 J2 AR dn A/ B4

TR N R/ CHRZ 284 F N 5.2MHz ~ 6.8MHz

R FE BERAN I, AT R0 F P9 SR, (H RN R 22 AR, DASERR Il v
12. FhaAN 1647 5 i 2%

P 5L A805 1 725 (18 I 8% /1T AR, 16400 eI 28T0 FITL, A 252,

PCAEH A B SEE2 AN 16437 5 I 4
13. 2ANEHebdg s 11, AT TOM % HZEP L. Ofr e IS b, AT T LI S ZEP L. Ly i b
14, AMEBrRETORE, T BRI Hh T B F P ik Wy, PCARSE AT 2300 BRI SCHF B AR A b/ T

BV KT, Power Down 3 i AN i T MeE,  INTO/P3.2, INT1/P3.3, TO/P3.4, T1/P3.5,

RxD/P3.0, PCA0/P3.7, PCA1/P3.5,

15. PWM 2#%) /PCA (FI4ifEitHuasbes, 21%)
—— B A] k4288 D/AfE
—— B A] AR S E2 A 58 I A
——— ] SR SEE2 AN A R T (R TR W/ B v T 4 R i) R B S )

SR

8 AFREKM0S 1AM AT  IEEEAR R 13922829991 STC12C2052AD %1 1T 8051 4 ML SCH6
AR MiEESHMABETERAR MHL: 0513-5501 2928 /2929 / 2966 FEE: 0513-5501 2969 / 2956 / 2947
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16. A/D¥EH, SHik5EADC, F:8ig

17. B4 T 547 L(UART), B TSTC12 R 51 & s 118051, 1 A] P FH 7 B B2 3k 44 SR
280

18. SPIFEB@EME L, FHEA/ MR

19. TAEREIEE: 40 ~+85C (TkZ%) / 0~75C (Fdkgk)

21. ##%: SOP20, PDIP-20, TSSOP-20 (#/M i 2%6.4mm X 6.4mm). H15M/O, TOLIAM
i, A 233 B/ 22 4METAHCS95/164/165 (TS Ky BIOoH, #®a FA/D
Ak B Y0, BAMCPU, =458, EL THH.

EERECRMIS0S 1 LT AT IR 13922829991 STC12C2052AD A% 1T 8051 ¥ HLrb i Hg 9
R ml ESH T AR AR HHL: 0513-5501 2928 /2929 / 2966 FEE: 0513-5501 2969 / 2956 / 2947
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1.2 STC12C2052AD &5 & K # IR ERLEH4

STC12C2052AD Z 51 5. i HLI N SR &5 /AE I an R BT . STC12C2052AD . HL A AL v
JALH2E (CPU) « FEFA74k%S (Flash) « Fidif7 125 (SRAM) « EH/iH34%. UARTH 1. 1/0
P, misA/DFER:. SPIEZI. PCA. &I 1M K F WIR/CHE T #5 F1 AN Sl AR 4R35 HL B S5 i e
STC12C2052AD R H L LT & 1 2ds R A= i v BT &5 W BT A soe ik, nlFR18 L —>
FrE&RG

RAM
256715

i}

U U i 47445 (Flash)
s | | AC;I | S (

]
| TMP2 | | TMPI1 |

- b
- G
ir

) FEFIHEERPC)

ALU
czialil =

ﬂ

v

LVD/LVR |—9] SPI4E [
»1 Control X Port 3 o
7 B
RESET—|  Unit Portl Hif7 2 Bitrse
}j g A g
XTALI [I XTAL2 Port 3

= 8
= 7/
1[ P10~P17 II

P1.0~P1.7 P3

STC12C2052AD & 1) PN 3l 45 #IHE 1K

10 AFREKMOS 1AM AT IEEEAR IR 13922829991 STC12C2052AD %1 1T 8051 4 ML SCH6
AR MiEESHMABETERAR MHL: 0513-5501 2928 /2929 / 2966 FEE: 0513-5501 2969 / 2956 / 2947
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1.3 STC12C2052AD A5 S H ERIE

AT 34 T 2189395 S R B RoHS R
BRFUHE A FESOP- 200G s, SR AT (R HEDIP S 345

RST []1 N 20 []vce
RxD/P3.0 []2 wva 19 []P1.7/SCLK/ADCT
TxD/P3.1 []3 — g 18 [ P1.6/MISO/ADC6
xtaL2 (4 @2 i5 17 [P1LSMOSVADCS
XTALI []5 8 S 16 [ P1.4/SS/ADC4
wtop32 e @ g s [1P1.3/ADC3
TIP3 []7 g 5 14 [drr2apc
EcrTopsa []8 %o 13 [ PLI/ADCI/CLKOUTI
PWMI/PCAL/TIP3.5 (]9 S 12 []PLO/ADCO/CLKOUTO
Gnd [ 10 11 [ P3.7/PCAO/PWMO

STC12C2052AD £ 41| (f A/D¥%4) , 20-Pin

/N EETSSOP-20, 6.4mm X 6.4mm

Y
RST []1 20 []vce
RxD/P3.0 []2 v 19 [prL7scLk
TxD/P3.1 []3 QO 18 [r1.emiso
- o
x1aL2 (4 wa 7 [1P1.5/MOSI
XTALI []5 8 S 16 [JP14/5S
—_ ~
wTop32 6 7@ g r13
<71 N =
INTI/P33 []7 S g o 1r12
EcyTor3a []8 o 13 [JPLI/CLKOUTI
PWM/PCAL/T1/P3.5 (]9 S 12 [JPLOCLKOUTO

Gnd [

H15417/00

0

[ 1 P3.7/PCAO/PWMO

STC12C2052AD 41| (JLA/D#F54) , 20-Pin

SRR RII8051 B LT A 7]

AL MEESRHAE T ARAR

I AR S HE: 13922829991
Sl 0513-5501 2928 /2929 / 2966

STC12C2052AD %1 1T 8051 ¥ Kl 45 Fg
FEE: 0513-5501 2969 / 2956 / 2947
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1.4 STC12C2052AD ARG B HHLIERI—T R

Flash
LI BIE | sram|sent e | pea | mbdr |UART Yot | A o we .
A5 ?\% gﬁf s (10,11 |sentze | g | s | EEPROM [ pwg [ g [ VO BTV g |SPT| E%20-Pin
n 8
hEl
STC12C2052AD & 51 8y HLi% B — %
STC12C1052 5.5-3.5| 1K | 256 fH 2 H A H 21 15| #H 4 | % | SOP/TSSOP/DIP
STCI12C1052AD |5.5-3.5) 1K | 256 B 2 H H H 2% |8i | 15| A # | #5 | SOP/TSSOP/DIP
STC12C2052 5535 2K | 256 | A 2 H | #H H 2% 15| & | & | |SOP/TSSOP/DIP
STC12C2052AD [5.5-3.5| 2K | 256 | 4 2 H | A el 28 |8hL|15| A | A | A [ SOP/TSSOP/DIP
STC12C3052 5535 3K | 256 | # 2 ] =l 28% 15| f | i | i | SOP/TSSOP/DIP
STC12C3052AD [5.5-3.5 3K | 256 | 4 2 H | A H 28 |8f|15| A | B | A [ SOP/TSSOP/DIP
STC12C4052 5.5-3.5 4K | 256 H 2 H H H 20 5 A # | #5 | SOP/TSSOP/DIP
STCI12C4052AD [5.5-3.5| 4K | 256 | A 2 | A H 28% |8fi|15| #H | & | & |SOP/TSSOP/DIP
STC12C5052 5.5-3.5| 5K | 256 El 2 H El H 21 5| H 4 | % | SOP/TSSOP/DIP
STC12C5052AD [5.5-3.5] 5K [ 256 H 2 H H H 20% |87 | 15| A # | H | SOP/TSSOP/DIP
STC12LE2052AD £ 41 # Lk A — A
STCI2LE1052  |3.6-2.2| 1K | 256 H 2 f f f 21 15| # 4 | 4 | SOP/TSSOP/DIP
STCI2LE1052AD(3.6-2.2| 1K | 256 | 4 2 " | A ] 28% |8f|15| A | A | A [ SOP/TSSOP/DIP
STCI2LE2052  [3.6-2.2| 2K | 256 | & 2 H | A a 28% 15 & | & | # |SOP/TSSOP/DIP
STCI12LE2052AD[3.6-2.2| 2K | 256 H 2 H H H 20 |8fr | 15| A # | H |SOP/TSSOP/DIP
STCI2LE3052  |[3.6-2.2| 3K | 256 fa 2 H il H 21 5| H 4 | %5 | SOP/TSSOP/DIP
STCI2LE3052AD|3.6-2.2| 3K | 256 H 2 H H H 2% | 8hi| 15| A H | & | SOP/TSSOP/DIP
STCI2LE4052  [3.6-2.2| 4K | 256 | 4 2 H | A H 2% 15 & | & |4 | SOP/TSSOP/DIP
STCI2LE4052AD|3.6-2.2| 4K | 256 | #& 2 H | B g 2% |8f|15| A | H | A |SOP/TSSOP/DIP
STCI2LES052  [3.6-2.2] 5K [ 256 H 2 H H H 2% 50 A # | & | SOP/TSSOP/DIP
STCI2LE5052AD|3.6-2.2| 5K | 256 | 4 2 H | # ] 28% |8f|15| A | A | A [ SOP/TSSOP/DIP

12 AFREKMOS 1AM AT IEEEAR IR 13922829991 STCI12C2052ADZ51 1T 8051 B3 Hloh 6wy
AR MiEESHMABETERAR MHL: 0513-5501 2928 /2929 / 2966 FEE: 0513-5501 2969 / 2956 / 2947
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1.5 STC12C2052AD ARG B R/ B RS

SRR AL 12MHZ L R
F LAASFHCL, R1428 1K H BH 3 4
ANIEFE AR B R/ CR AT LG

mw

C2<33pF

1] X=

C3<33pF

1
I:

4

RST
P3.0/RxD
P3.1/TxD
XTAL2
XTALIL
P3.2/INTO

P3.3/INTI

P3.4/TO/ECI

N

ADC7/SCLK/P1.7

vCcC

ADC6/MISO/P1.6
ADC5/MOSI/P1.5
ADC4/SS/P1.4
ADC3/P1.3
ADC2/P1.2

CLKOUTI/ADCI1/P1.1

P3.5/T1/PCAI/PWM1  CLKOUT0/ADCO/P1.0

Gnd

PWMO/PCA0/P3.7

59

EIEE EE EE E

5
Lo |32/
[z |53
s ]
I:

]

Q
=)
l

0.1pF
<

H

Vin

O—D R AIE/SV/ZY

Power On SW1

=Cs

KT SR FL
TR AS N S R/CHR Y #3151 4P (AMHZz~8MHz, $]i& 1% %) , XTAL I FIXTAL2JHIVZ 4.
Ln AN B AE33MHZ LA B, B BB AE B MR TR AR TR, BB A X TAL L4 A, XTAL2 JH

I

>

10yF

SRR RII8051 B A LT A

BRUREL: il E S T EE’\ Al

I BAR S 1392282999
Sl 0513-5501 2928 /2929 / 2966

1

STC12C2052AD A4 1T 8051 # )5 HLH CIEH 13

FEE: 0513-5501 2969 / 2956 / 2947
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1.6 STC12C2052AD & F7E R G ] 4mFE(ISP) L BY I FH 4% B [&]
SR S-23 2 e 5 F N T B R

SRS i e
STC-ISPH A il
T HP R
FISTCH FHL

3]c1- T10UT [TTJEERAXCOM Pind)

10uF
T]ci+ Vee [T6}—=g—> Vee
0.1uF 7v+ 6nd [TE—TI- Gnd
|-—| 3

PC_TxD(COM Pin3)

—a]cer RIIN =
0.1uF — — =
T {7ce- R10UT VR AR G L USB+sV O £
H HE]v- Ty [T B b 1, W5 fE USB+3V TIOUT REIN GND
0.1uF, ) TR T 1 swi
7] 12001 T2IN O 00O
O Reset )
USB1
Eremy R20UT 8_312? Power On
[ - O+ Mcu-vee LN DI S
AR IRAAE12MEL R Of-uirso
ATRUARFICT, RIFT 1K p{ Iy
AR RBIR/CHE e = poq I
AV, 20 Pin
S 10K] |R1 v
" — Vee
i {1 |RrsT VeC |20} ¢ >
Ve 1K 1K
—> AN {2 ]P3.0RxD ADC7/SCLK/P1.7[ 19 l—'\N\f—H—"’ p
x A
—> AN —e—[ 3 |P3.UTxD ADC6/MISO/P1.6 [ 18 | —AAN,—f<4—¢ 01 j
D 7 ' - ==10pF
A XTAL2 ADCS/MOSI/P15 [ 17 F—AAA— —e
x
" s [ I+
B M i 5 | xTALL ADC4/SS/P1.4 [ T6 F— AN, —t4—¢ [
— b
+—>—VW\— 6 |r2iNTo ADC3/P1.3 [TEF—AA, —t<—e
Ax —_ 7
+—>—WW— 7 |Famm ADC2/P1.2 [TT—AA,—<—9
VA Ax
> AW—5 |p3.4rmoECt CLKOUTI/ADCI/P1.1[13
VA Ax
— > —AM— 9 |P3.5TI/PCAI/PWMI  CLKOUTO/ADCO/P1.0[12 p
Gnd PWMO/PCAO/P3.7[ 11 Z
L AT PSR/ CHIR 5 A B
Bl (4AMHz~8MHz, fili& iR %),
XTALURIXTAL2H75. o PR R R R 1L
— =

0 SRAM I B A5 E33MHZ L LI, . 1E ‘
B A TR, srep i IEZREE LU —STC12C2052AD R A1 )T HLISP R #ed e T H,
XTALUB#N, XTALZBIR 4072, 1] 201645 %
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FAPEEHCHK B RS F, WEP3.0/P3. 1401 RS-232 FL 1 4% i 3% 44 4 J 3% 422 3] W i 1) 37
JERS-232 11, whnl DLEE RS gm s/ FH - P #ciE . @Cin A P ERS-232 P64 8%
MG —AMEEE, 5 Gnd/P3.1/P3.0/VeclU/ME 54k, XFEMTUIER T R L HERE T 4
SRUNAE 5] HH Gnd/P3.1/P3.0/Vee/P1.1/P1.075 MBS 2 AT, RN LLEEPL. 0/P1. 125 1L TSP R %
. IR A8 Gnd/P3.1/P3.0/Vee/P1.1/P1.0/Reset-b/ME 52 5| sk E 4 1, X FEAT AR 7 (8
IR “BINL 3R  ERFEmK 7 .

KT ISPYRAE K R FE K2 S FEFE VE WL “STC12C2052AD R 51 ¥ { WL &/ 4w e T =8I~ 48
5o AINBATA PRI AR T ECTE, ol DA B gwfs s Fia 2 HAx R4 b, o] U
e L RS-232H - FiE 4 g i He R Ha i, DU F 8RR o gt — N8l REGH T LD,
AT LU )l P g R AR R 2, MOGJE 2R = s e s

R 3t STC-ISPAK 12 M Y 32 www.STCMCU.com R %k

EERECRMIS0S 1 LT AT IR 13922829991 STC12C2052AD A% 1T 8051 ¥ HLrb i Hg 15
R ml ESH T AR AR HHL: 0513-5501 2928 /2929 / 2966 FEE: 0513-5501 2969 / 2956 / 2947



FESTCH T M: www.STCMCU.com G A /BHR EME: BkK-F (13922809991)  Tel: 0755-82948411  Fax: 0755-82905966

1.7 STC12C2052AD R 5)E ik AR

s b T
" B 4 5 .
I P W
SOP20/DIP20/TSSOP20
P1.0 FrEI/OET PORTI[0]
ADCO ADC HiNIBIE-0
PLO/ADCO/CLROUTO 12 TEIN /TR0 N B 1
CLKOUTO | w]ifid 5 B WAKE CLKO[0]{/ TOCLK O 1% It
#E NCLKOUTO
P1.1 FrHEI/OET PORTI[1]
ADCI ADC Fi Ni#iE-1
P1.I/ADCI/CLKOUTI 13 SE I /1T HUA LA e
CLKOUT! |w]ifid i B WAKE CLKO[1]{/T1CLKO 1% T
#E NCLKOUT1
P1.2 FrEI/OET PORTI[2]
P1.2/ADC2 14 —
ADC2 ADC FiiNi#iE-2
P1.3 FRAE/OLT PORTI[3]
P1.3/ADC3 15 —
ADC3 ADC #iNi#iE-3
P1.4 FRUEI/OI] PORTI1[4]
P1.4/ADC4/SS 16 ADC4 ADC Hii NiBigE-4
SS SPIAZG #3473 L I MLk B (5 5
P15 FRHEI/OT PORTI[S]
yaE————
P1.5/ADC5/MOSI 17 ADCS ADC i NEIE5
MOSI SPIJAG 3 474 1) 2 H N (R 1) 4 e A M5 44
%)
P1.6 FrAEI/OET PORTI[6]
T -
P1.6/ADC6/MISO 18 ADCS ADC i NBIE6
MISO SPIIAIE #3474 I ZE N MHE (=S8R IR N0 254
(e
% H)
P1.7 FRUEI/O PORTI[7]
P1.7/ADC7/SCLK 19 ADC7 ADC i Ni#EiE-7
SCLK SPIF| R AT 4 L I 25 5
23 0/RAD 5 P3.0 FRUEI/OFT PORT3[0]
B X N ity
RxD £ O HE Bl
I 3 P3.1 FRUEI/OE PORT3[1]
o TxD ORI RIE
3 . P3.2 FrAEI/O PORT3[2]
P3.2/INTO — - ; - y
INTO AT, T B v I ERAES FST e
3 ; P3.3 FRUEI/OFT PORT3([3]
P3.3/INT1 — ~ N N
INT1 AN AT L, T B o I AL FR ST

16 AFREKMOS 1AM AT IEEEAR IR 13922829991 STC12C2052ADZ51 1T 8051 B Hloh 6wy
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E1ERE .
e 5 N
oA SOP20/DIP20/TSSOP-20 Vel
P3.4 FRUEI/OT PORT3[4]
P3.4/TO/ECI 8 TO YA R E PN PN
ECI PCATHEAR HI 4 M ik b A S
P3.5 FREI/OFT PORT3([S]
T1 SE I 2%/ VAR LAY 35
P3.5/T1/PCA1/PWMI 9 :
PCAl AT YRR S 4 H 1
PWMI1 ik e 1R il A HE 1
P3.7 FRUE/OT PORT3[7]
P3.7/PCA0/PWMO 11 PCAO AT w251 i O
PWMO |k 5 il 4 Hi 0
RST 1 A7
XTALL 5 DAY SIS P L 86 SR TSR S i N i, A0 e IR — AN 51 . 24
B FH AN PR, 5] LR A R e N o
DAY 08 IR e B I K S 8 1 it i, R A0 R R ) 5 it
XTAL2 4 B Rl P AN R, BRSBTS, R XTAL2 52 B
XTAL 1 N (RIS E 47456
vce 20 YR IE R
Gnd 10 FLR PR, Bt
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1.8 STC12C2052AD RSB FHEERTE
SOP-20 % R~ &

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

D (12.7mm)

HAAAOAAAAA A

>

El
E

I~

Z%EI Hd Elélﬂjcilﬂ H =

1.27mm

COMMON DIMENSIONS
(UNITS OF MEASURE = MILLMETER)

SYMBOL | MIN | NOM | MAX
A 2465 | 2.515 | 2.565
Al 0.100 | 0.150 | 0.200
A2 2.100 | 2.300 | 2.500
bl 0.366 | 0426 | 0.486
- - > b 0356 | 0.406 | 0.456
ry NN NN NN \ c 0.234 - 0.274
\7 // WITH PLATING cl 0224 | 0254 | 0274
TN /éé‘/ D 12.500 | 12.700 | 12.900
NSEEE \\/\\ E 10.206 | 10306 | 10.406
El 7450 | 7.500 | 7.550
BASE METAL o 1 270

a ! L 0.800 | 0.864 | 0.900
. % L1 1303 | 1403 | 1.503

V[ 2 = o274 | -

ﬁf ) R - 0.300 -

> RI - 0.200 -

e @ o0 - 100
z - 0.660 -

18 AFREKMOS 1AM AT IEEEAR IR 13922829991 STC12C2052ADZ51 1T 8051 B Hloh 6wy
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PDIP-20 322 ] &

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

< D (1026mil) >
ML L LT f’ =
) -O- . 3
\ Y
LTE T g e .V
—» S 0.120 j—
. : COMMON DIMENSIONS
A [ (UNITS OF MEASURE = INCH)
_VT{ — SYMBOL [ MIN | NOM | MAX
A - - 0.175
100mil bl Al 0.015 - -
A2 0.125 | 0.13 | 0.135
b 0.016 | 0.018 | 0.020
bl 0.058 | 0.060 | 0.064
C 0.008 | 0.010 | o0.11
D 1.012 | 1.026 | 1.040
E 0290 | 0300 | 0310
El 0245 | 0.250 | 0.255
e 0.090 | 0.100 | 0.110
0.120 | 0.130 | 0.140
0 0 ] 15
eA 0355 | 0355 | 0.375
S - - 0.075

UNIT: INCH 1 inch = 1000 mil
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1.9 STC12C2052AD & 51| 5 B #6522 #A0|

STCLZ xx xx 32

TAER

STC 1T 8051,

XXXX XX

— LARIRBEE

TARSAR

| B %

120

I P
W PDIP, SOP, LQFP

I: Tk, -40°C ~85°C
C: ke, 0C ~70°C

35 ARSI A #|35MHz

——— [TADTH A/ DEHTIRE

HADFFE © A/ DEHT)RE

RAMSE2567% 71, PCA/PWM/E2EK

FEF 23[R,

102 1K, 20/22K77,
30/Z3K 7, 404K 7T,
50/&5K 7

C : 5.5V~-3.5V
LE: 2.2V~3.6V

[RIAE I TR AR, o5 I 805 11 8~124%

20

SERECKHI8051 A HLBETH A A
AL MIEE SR T ARAF

IR AR S 13922829991
SML: 0513-5501 2928 / 2929 / 2966
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1.10 ENBEREELIkE—SHIESH (IDS)

e BHE I T —ARSTC12C5410AD R A4 — AN WL T I 3 2L 4 BRME— B IE 5 7Y
(ID5), )33FWHE$)#*RJ:$.E&*EXW%BRAM$?EU\FIH F7H EES27/™ 570 FE R IR B
BN ME— S IE S5 (ID'S), {F A« MOV @Ri> 184 R3EL. 5 /o 55 2 H 4 5k — 1D
SEATH P E QA s, diUH )‘jﬁfra“z%@%/l\itﬁﬁ B W 5 QU PR TR
SRR ifm%fﬁmﬂﬁxfaﬂ%, B LR B DO RE R, SRl X A BRME— D5 [ I

//ENTIDSIICIE S S HIET

/% ——=  STC MCU Limited */
/* === AR BACE 2009/2/7 V1.0 */
/% —— STCI2C5201AD A5 7ML, BAESLELE & XN #EF */
/% ———  Mobile: 13922805190 */
/% ———  Fax: 0755-82905966 */
/% == Tel: 0755-82948409 */
/% ——  Web: www.STCMCU.com */
/% ——  RiE/RNFEFFIESTC-ISP Ver 3.0A.PCBHY N #kgnfe T E Fii@ir —————— */

/% === GURBAERE o 2R, W ERR T AT TR SR RO R -/
/% === GUREAE CE G SRR, W SCE M TR SR RO R -/
#include<reg51.h>

#include<intrins.h>

sfr IAP_CONTR = 0xC7;

sbit MCU Start Led = P1"7;

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

#define Self Define ISP Download Command 0x22

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

void serial port_initial();

void send UART(unsigned char);

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

void display MCU_Start Led(void);

void main(void)

{

unsigned chari=0;
unsigned char j =0;

unsigned char idata *idata point;
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serial_port_initial();

/1 display MCU_Start_Led();
/1 send UART(0x34);
/1 send UART(0xa7);

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

{
i=*idata_point;
send UART(i);
idata_point++;
}
while(1);
}
void serial port _initial()
{
SCON = 0x50;
TMOD = 0x21;
THI1 = RELOAD COUNT;
TL1 = RELOAD_COUNT;
TR1 = 1;
ES = 1;
EA = 1;
}
void send_UART(unsigned char 1)
{
ES = 0
TI = 0;
SBUF = i
while(TI ==0);
TI = 0;
ES = 1;
}

void UART _Interrupt Receive(void) interrupt 4

{

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

RI = 0;

k = SBUF;

/1R )G A

MR SERIC — W E R R HUT A6 T AR
/e VAR B A m e LS IR AR
/e VAR B A m e LS IR AR

//0101,0000 847 AT AR B RER,  TCAHMFZ I AL
//0011,0001 ¥ & THS 231 4807 H 5 5 25 -4 2%
/IHE I 28 1 EH s E A

1T ER 251
/IFEVE R 1 H Il
sl

115G T
IR 2 83 EURE 58 P T SR AR

T3R5 IR 58
IR 2 85 FURE 58 P T SR AR
SV ER R

22 AEREK 8051 5 L EE T A F)
FERURHE: o 38 LU R T AT PR ]

IR AR S 13922829991
SML: 0513-5501 2928 / 2929 / 2966
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if(k==Self Define ISP_Download Command) 113 H B T #Em 4
{
delay(); IREIR 1TRD I 208 1
delay(); IRER 1IRD 3 208 1
soft_reset_to_ISP_Monitor(); IR E AL B BRSSP IR 1% X
H
send UART(k);
H
else
{
TI = 0;
H

void soft reset to ISP Monitor(void)

{
IAP_CONTR = 0x60; //0110,0000  HxK AL E] FR ISP i #21X
}
void delay(void)
{
unsigned intj = 0;
unsigned intg = 0;
for(j=0;j<5;j++)
{
for(g=0;2<60000;g++)
{
_nop_();
_nop_();
_nop_();
_nop_();
_nop_();
}
}
}
void display MCU_Start Led(void)
{
unsigned chari=0;
for(i=0;1<3;i++)
{
MCU Start Led = 0; JTREMCUIF 4 TAETE AT
delay();
MCU_Start Led = 1; /HERMCUTHE TAEFR 4T
delay();
MCU Start Led = 0; JTREMCUIF 4 TAETE AT
}
}
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$2E BiGh, ARRRXREN
2.1 STC12C2052ADE 5! & HL A9 AT 4

2.1.1 STC12C2052AD A% £ /L AER/FMER TAERTh AT iE

STC12C2052AD R 5| 1THIS05 1B Hl, RGEAT #h I FE 488051

STC12C2052AD R4 5 5 HLA P ASBF 8P . R/ CHR 3 B Bh R0 40 56 & PR B o B
STC12C2052AD R F| | b L B2 A8 4030 s AR Bl B, SVER FALE BT A% 2
5MHz~6.9MHz, K NBEE IR EERIASAL, PHEBR/CHR T 2% (e oA — Lo iR B, 0 b i it 22,
P ER/CHIR 3 s HUE F X ISR ZOR AN BUR 35 &

FEXFSTC12C2052AD R 41 By ALk AT ISP N8 F F2 PR, AT DATE R T A e 5«

CRIRE JE B G R R A1 R B
XFETNEGEH TR, 15/, A S E SRR AL TAER B 1A 2 P BR/CIR G 45
T A2 A e AR 3% S 7 A I R FE I 8 T (BETEXTAL /X TAL2E A 1), AT DLE H2 AXTALL
FEAR NSRRI, XTAL2BIVFEZS o P DAJG AR 2008 b R B Bh B 3 LA ] DL TAE

D 5 O U BRSO A/ e R BT B A TR B AL, IR [ P R/ CHR % 4R A
D55 25 20 Fr HLAME S AR B 4, FEXF STC12C2052AD R 41 5 Fr HLIHEATISP T #0H F RE e I 8 1%
T i % -
i STC-ISP.exe FEMBHRESPIS: www.STCMCU.com Bfsrisl?

Stepl/SF¥RL: Select MCU Type 1RIFEHHEIE
MCT Type AP Memory Range

[5TC1202052A0 - ooon - OTFF

Step2/HERHZ: Open File / 3THA{M CIFEEIMFAEIGENIN
FRAE A ) fELe0
n [V IRTHESEED IREFHE |

P W |
Step3/iEHE3: Select COM Port, Max Band/SRIEER{TH, B EiEE
com: [comT w | o BB T EE 115200 ¥ || s e o v vh 3 2 S IR Ay

EEESHEREENERTENE = BERE: 200 | L wir/cRG S
Stept/BB4 BEEENSETH AR DENAR # AR

T EED RRT PR A * FIEPRCHRHEE O #b*&ﬂ%f&kﬁﬂ?}%*;,

TAUHBEEL O/FL 1 & ST#EFEE O EF00ATLTHIER THMPRFRIE, B
Vel B R AL R

AT w IR FEAT G #EFLlashfE—FF0: & YES  (* HO T ARG S T B A

TR T PRz R R iR Lash X — 3 o AR SRS T

StepS/HEWS: Download/ T8 RO T-HiiRHEMCY FEBiv-% 22D
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2.1.2 B3R oINS 1785

R SR GG, IR B EAT 204 R I b 43 S04 ) 2 A7 5 CLK_ DIV AT AT I
BEOTH, WA P HLEE B AR R T AR

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

SFR Name | SFR Address | bit B7 B6 B5 B4 B3 B2 Bl BO
CLK DIV C7H name - - - - - CLKS2 | CLKSI | CLKSO
CLKS2 |CLKS1 | CLKSO |44 5 CPU] S r A b

0 0 0 |HME A B Bl N S R/CHIR 35 I
0 1 (HINER AR B B B P SR/ CHiR 3 B 8) /12
0 1 0 (IR AR I B BN SR R/CHiR S I 8 /4
0 1 1 (IS AR B Bl PN B R/CHR 3% I 1) /8
1 0 0 (B b AR I B B S R/CHiR S I 8 /16
1 0 1 (58 AR B B P S R/CHR S B ) /32
1 1 0 (B AR I B B P S R/CHiR 3 5T 8 /64
1 1 1 (IS AR B B3 PN S8 R/CHR 3% ) /128

|

o
|
011 ]

AR AR R A T EXHTINEV TS

L
N

(o)
SN [\S]

100

[958

101

110

+128 111

CLKS2,CLKS1,CLKS0
CREESE )

STC12C2052AD F 41 5. AL AT DATE 25 PR QIR 20 A A, 0 m] DAAE IE 3 AR 45
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2.1.3 AT ENIE B R ML ERR/CHRSE SR (P ERRT oM R)

i BHE BB —fASTC12C2052AD R 41 5 5 HLER 1 0T LS AL Gt A0 b 4k, 3k ] DLk
PEN EBR/CHRZ 4 B Bl (P S ) . SR 8 50 AL T AE 7R P9 S R/CHIR 377 8 A1 %6 (P9 B B A3t
) NA] LA AN R o XIS X TALL/XTAL2EEAS . AE T3 FH P 380 s e 5 32 22 45k, BT DAAE
o R T SR A v AT A AT A A I AN U S R/CRE YR . E b IR AL R R I
FeA 1Ay LUl BN SBRAM G (FCH, FDH, FEH, FFHIZESEPUAN B 5T) HOAE SRR B Fr L)
B 1) P S R/CHR 3 3 A0 (PRI B ) o AT L@ S H Y B RAM #. T (F8H,FOH,FAH,FBH
LR PUAN BT FRELR SRR P 8 Ja — UM F Y S R/CHIR 37 25 I Bh R 3R0FE 7 B R4 R (P 0 ) e
B, “MOV - @Ri” 54 FRiEHL

/ /A ER/CIF B R K CTE 5 2 5 17

/% —— STC MCU Limited */
/% === EemRHE BhAkCE 2009/2/7 V1.0 */
/% ——  STCI2C5201AD R L, AFSLILE & LT EAR)7 */
/% ———  Mobile: 13922805190 */
/% ———  Fax: 0755-82905966 */
/% ——  Tel: 0755-82948409 */
/* —— Web: www.mcu-memory.com */
/% ———  RERFEFTESTC-ISP Ver 3.0A PCBI T #4mfe T A L@t ————— */

[ == WU EAERR T A AR T, AR TR A R SR I TR R Y -/
/% === R G FEART, WE SR A T S SR TR AR x/
#include<reg51.h>
#include<intrins.h>

sfr IAP_CONTR = 0xC7;

sbit MCU_Start Led = P1"7;

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

#define Self Define ISP _Download Command 0x22

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

void serial port_initial();

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

void display MCU_Start Led(void);

void main(void)

{

unsigned chari=0;
unsigned char j = 0;

unsigned char idata *idata_point;
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1
1
1

}

serial port_initial();
display MCU_Start Led();
send UART(0x34);
send UART(0xa7);

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

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

H

while(1);

void serial _port_initial()

{

}

SCON = 0x50;

TMOD = 0x21;

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

ES = 1

EA = 1;

void send UART(unsigned char 1)

{

}

void UART Interrupt Receive(void) interrupt 4

{

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

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

RI = 0;

k = SBUF;

/18 DTasA
NIRFERIC —E TR R HUIT UG TAF
/1R VAR B 2 m 5y L IR AR
/1R VAR B 2 m 5y L IR AR

//0101,0000 847 AT AR RER,  TCATFC I AL
//0011,0001 2B THI 28 1 9847 H Bl H 24 TH 4 4%
11V B E I 231 B 3 F A

IIFF e 281
1RV T T
1T A

IR e
I CURESE R TR AR

I/ R 5E K
11375 22 E T 3%k SE P IR SR AR b
1RV Ef T

SRR RII8051 B LT A 7]
FEBURHE: 7 3 U R T AT PR 7]

I AR S HE: 13922829991
HAHL: 0513-55012928/2929/2966  fEE: 0513-5501 2969 /2956 /2947
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if(k==Self Define ISP_Download Command) IR HE X T4
{
delay(); IRER; IR 20 T
delay(); IRER; IR 20 T
soft_reset to ISP_Monitor(); /R EAL B RGISP 5 X
H
send UART(k);
H
else
{
TI = 0;
H
H
void soft_reset to ISP Monitor(void)
{
IAP_ CONTR = 0x60; //0110,0000 ¥ E AL F] RAISP 75 X
H
void delay(void)
{
unsigned intj = 0;
unsigned intg = 0;
for(j=0j<5;j++)
{
for(g=0;g<60000;g++)
{
_nop_();
_nop_();
_nop_();
_nop_();
_nop_();
H
H
H
void display MCU_Start Led(void)
{
unsigned chari=0;
for(i=0;i<3;i++)
{
MCU_Start Led = 0; HTRSEMCUTF 46 TAEFR /R AT
delay();
MCU_Start Led = 1; /B RMCUTF AR TAERR 7R AT
delay();
MCU_Start Led = 0; HTRSEMCUTF 46 TAEFR /R AT
H
H
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2.1.4 T ZmIZRTEhEE

STC12C2052AD R H . (LA 2 = % T g FE I Sy H : CLKOUTO/P1.0, CLKOUT1/P1.1
5 AT gm AR B A S IR IR T RE B A7 4%«
AUXR : Auxiliary register
SFR Name | Address | bit B7 B6 BS B4 B3 B2 Bl BO
AUXR 8EH name | TOx12 | T1x12 [UART _MOx6 | EADCI ESPI ELVDI -

WAKE CLKO :Clock output and Power-down Wakeup Control register
SFR Name |Address| bit B7 B6 BS B4 B3 | B2 Bl B0
WAKE _CLKO| S8FH |name | PCAWAKEUP |RXD PIN IE|T1 _PIN IE|T0O PIN IE| - | - |[TICLKO|TOCLKO

Rk T e 517 28 AUXR/WAKE_CLKO/BRTJCE 5 7 -
sfr AUXR = Ox8E; / /EERR Th e B A7 95 AUXR b ik 75 BH
sfr WAKE_CLKO 0x8F; / /IR Th RE B A7 88 WAKE_CLKO() ik 5 1

Rk T e 517 23 IRC_CLKO/INT _CLKO/AUXRHMIC 48 = 7 Bl -
AUXR EQU 8EH SRR T BE 2917 2 AUXR (3t i 75 B
WAKE CLKO EQU 8FH SHT I 0 R IR Th e A A7 28 WAKE _ CLKOF) ik 75 B

I A FHCLKOUTO/P1.0FICLKOUT1/P1. 145 iy H i b -
CLKOUTO/P1.0MCLKOUT1/P1.1 /S #héy 4% il FH WAKE_CLKO %7 1725 ) TOCLK Oz Al

TICLKOfZ#% il . CLKOUTO M) % H e 452 ph o I 25042 i, CLKOUT 1R th B b 43 26 1 5 it

LR, AN R B A T AR e N 2 iR X275 30 (8L s SR A A 2R | AN e VAT B 1)

SE T 25 b, 543 CPU R & ik Hh .

HIN R R T RE 75 /7 %% . WAKE_CLKO (Mihik: 0x8F)

WAKE_CLKO :Clock output and Power-down Wakeup Control register (A~ A {7 T5-31k)

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

B7 - PCAWAKEUP: fEfHAEENT, &5 RFPCA ETHE/ T B Wik i powerdown .
0: ZE1EPCA EFH/ T BV A Wikt B powerdown ;
1: FVFPCA B FHHY/ T B Uy Hh Wit i powerdown o

B6 - RXD PIN IE: iR T, fL¥FP3.0(RXD) T ERI, tHAEERXDMeFEpowerdown.
0: Z51FP3.0(RXD) FF4#FERI, 25 1ERXDMLEpowerdown ;
1: fRYFP3.0(RXD) FIEVYERI, H F0FRXDM:Epowerdown .
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B5-T1_PIN_IE: # AT, RVFTI/P3.SH A E T Wb &, MAEME TN B powerdown.
0: ZEIET1/P3SH T P AT WibR &, WS IET 1M EEpowerdown ;
1: RWTUP3SH T FIEETIH WS, tARVFFTEME powerdown .

B4 -TO PIN_IE: iz, FLVFTO/P3. 4N FEHT B TOH Wrbr &, 1A TOMIM: i powerdown.
0: ZEIETO/P3.4 T RN ETO Wi &, AL IETOMIN FEpowerdown ;
1: RVFTO/P3.AM T FEVE B TOH Wiks 2, t R VFTOIME i powerdown o

Bl -TICLKO: &5 fLVFKP1.1/ADC AL & A 5E i 85 T 1 8h 4 HI CLKOUT1
1: FVPEPL LIRS B e i 25 T1 I % CLKOUT!, B et 28T1 HfE T
PEERER2 (8F7 B sh AR ) , CLKOUT L4 Hi I Bh A= T % /2
WIHRC/T=0, SENEE/THEEETLE X P8 R Gim a2,
T1 AR ITRE U % AR = SYSclk /(256 - TH1 ) /2
T1TAEAEL2TREA S (¥ A% = SYSclk / 12/ (256 - TH1)/2
IRC/T=1, I 38/ ES T U6 A B bk i A (P3.5/T1) i 4 U
B P8 = (T1_Pin_CLK) /(256 - TH1) /2
0: ANFVFKPLHIEL B N e i 25T 1 44 H CLKOUT1
B0 - TOCLKO: &7 o V-4 P1.0/ADCOIEC & & i Z5 TOR I £ H CLKOUTO
1: VPP LOMIECL & v e i 23 TOM B £ H CLKOUTO, G 5E I 28 T0 A fig LA
ERER2 (847 [ sh AR , CLKOUTOS H N % = TORE 3% /2
WISRC/T=0, E I 22/ BUTO 20 P 3 R R B4, s
TOLAEFELT HEUHT % A2 = SYSclk / (256 - THO ) / 2
TOLAELE 12THL A (1% Hi A% = SYSclk / 12 / (256 - THO) / 2
WHRC/T=1, EN 3/ T Ea 0 43k 4 A (P3.4/T0) 4,
iy B iZE = (TO Pin CLK) / (256-THO0) /2
0: ARVFKP1.OI & A E I 25 TOR I 4 HE CLKOUTO
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R R 2 (A 5% AUXR (Hidik: 0x8E)

AUXR : Auxiliary register (/A £ 541k
SFR Name| Address| bit | B7 | B6 BS B4 B3 B2 Bl B0
AUXR | SEH | name | TOxI2 | TIx12 |[UART MOx6|EADCI| ESPI | ELVDI - -

B7 - TOx12: &K #3038 FE #2147 o

0: &R 2R0EE/Z8051 5 Fr Wl e B 25 B FE, BI12434i;

1. SER B0 E fE805 1 By WL e I S i 124%,  EDA 434
B6 - T1x12: &K #% Ll 4 o

0: JEMT#8 1B /28051 5 Fr Wl g i 2 R BE, BI 124340

1: E 28 1R E 28051 B Fy L I 28 M 1245, BUAS A4

WRUARTH O FHTUE B R R AR, WHTIX1247 2 UART H 2 12TIR 21T,

B5 - UART_MOx6: = LU0 18 15 5 3 B AT

0: UARTER DA RO IE B AL S58051 B4 AL H I (s, B 12434

1. UARTH: RO 38 5 2 AL 45805 1 B L HR 1 (K615, B2 43
STC12C5201AD #4172 1T HIR0S 1 ML, AT #AELS8051, UARTH: OGN G £ MAELR
805111
B4 - EADCI: A/DH T fe VAL

0: 2%1-A/DrPH,

1: FoEFA/DA BT,
B3 - ESPI: SPIF i o F%HiI47 .

0: 2% 1-SPIHIT;

1: SRYFSPIH K.
B2 - ELVDI: & Al iy so Vi il iz

0: Z& AR A I HH BT 5

1: FRVRAREAS I 8T
SVEA ML, 3. 7VEL N NARIE, 3VEAHL, 2.4VEL FAMKE. SAELVDI=1 (o VAR EAG I ) |
D) 7 A AT H A 18T
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/% AFE ¥R CLKOUTO/INT/T0/P3. 4, CLKOUT1/INT/T1/P3.5, CLKOUT2/P1. 0%t i fhist A s/
/% WHERZE SYSclk = 18. 432MHz, TO, T1, JS7 e Az 83 TAHEZE 12T Hizks/
#include”reghl. h”

sfr WAKE CLKO = 0x8F;

sfr AUXR = Ox8E;

main ()
{
/% BN SFR WAKE CLKO (Hihik: 0x8F)
B7 - PCAWAKEUP : Fo¥F PCA _LFHE / R Meli# powerdown,
B6 - RXD PIN IE: 1, 7% RxD/P3.0(&kRxD/P1.6) FF&#YERI, tHAEMERxDIIMEE powerdown,
B5 = TI_PIN_IE : 1, fo¥F T1/P3. 5 FRFIFETIHEibrE, WAsETIEMEEE powerdown.,
B4 - TO_PIN_IE : 1, ¥ TO/P3. A F R ETOH WikrE, WMAe(ETOMIMEEE powerdown.
B3 - N/A
B2 — N/A:
Bl - TICLKO :
1, So¥F PL.1 % T1(P3.5) B ke, HHBt4pE = 1/2 T1 HH=E
T1 TAEAELT B i% A5 CLKOUTT =( SYSelk /2 ) / ( 256 — TH1 )
T1 TAEAEL2T B0 1% A5 ZECLKOUTL =( SYSelk / 2 ) / 12 / ( 256 — THL )
0, ARVFEPL 1ii%H T1(P3.5) ¥tk
BO — TOCLKO :
1, SUVFPL. OfflH TO(P3.4) FaHiked, HiHEBR = 1/2 T0 #H%R
TO TAEFELT R Y% A2 CLKOUTO =( SYSclk / 2 ) / ( 256 — THO )
TO TAEFE12T #Eai §%a R CLKOUTO =( SYSelk / 2 ) / 12 / ( 256 — THO )
0, ANRVFPL. O TO(P3. 4) ¥ H Bk

*/

// AUXR = 0xCO0: //1T =
WAKE CLKO = (WAKE CLKO|0x03): //f2¥£T0, T1
TMOD = 0x22: //T0, T1 TAEER2, 8 {7 HzhE S iT4as
TLO = OxFF;
THO = OxFF;
TRO = 1; //BENTOTF UG EUTAE, % R G Bhidk AT 23 S HY
TH1 = OxFE;
TL1 = OxFE;
TRL = 1; //JRENTIFUG BT AR, W R GEm eh 4T 20 S5itn o
while(1);

32 AFREKMOS 1AM AT IEEEAR IR 13922829991 STC12C2052AD %1 1T 8051 4 ML SCH6
AR MiEESHMABETERAR MHL: 0513-5501 2928 /2929 / 2966 FEE: 0513-5501 2969 / 2956 / 2947



ZFESTCHJTMi: www.STCMCU.com QIR N /B S k7K F(13922809991)  Tel: 0755-82948411  Fax: 0755-82905966

2.2 STC12C2052AD AR FE H A A BER

STC12C2052AD #4155 AL AT LAz A7 304 AR A DARRAR IO AR, BA150 2 R,
MR RN B e A 2. 1B TAEREE0 T, STC12C2052AD R 51 ¥ F AL LAY T FE 2. 7TmA ~
TmA, T AR R T A A TR <0.1uA, A5 AR R B A TR R <1.8mA.

R A X B 3 918 CLK DIV ], 1 23 PRASE 2RI 4 B 82 5 () gk N H R 428 1 27 A7
PCONHIAH N AL H] . PCONZFA788 & XUl R
PCON (Power Control Register) (/] {75-41F)

SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
PCON 87H name | SMOD | SMODO | LVDF | POF GF1 GFO PD IDL

LVDF : iR H AR A7, [7] I 2 AR HoAS W o i SR bm Az
IR AN TAE R Ve R TARMAT I I THE T, A2 BZhE L, SR A o 2 5 4
VTR BIAE A HS AR s R Ve e /Il TR B A I T THE B I, AVE AT ¥ A e VR AR A
T, EOLESE BN L. AL B0, TEOMS, WP LA B RV e 4R A TR E
Rl IR R, AL XA E B E L.

POF: EHEMAREA, BAHUEHE)E, EREMARECNL , WTHEAFE .

SEPRN . EEA R EREA GREE , CRINEEM AN E LS SRR E AL, RN

METVELL, RO EE MR A, T in T 77k

TERIUE AR A, T POF=0, i
POF/PCON 42 5 A1

\4

W —

o HNEBF B E AT,

LR SR 1AL,

. - B AL,
F4POFIEO A

! !

F W ARSI A
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PD : #HE K, HEAPower Downtbizt, R FHAMS b B H T~ fith & 5T B fid % e B2, 330 O\ 3
RSN, RBI AN AR, BT ERERCPU.L SERT 8. AT DEThREHEIE TR, RA
AMERFRIWTARSE TAE . nPRECPUM B F AR s B () 4R 7 I . INTO/P3.2, INT1/P3.3, ECI/
TO/P3.4, PWM1/PCA1/T1/P3.5, RxD/P3.0, PWMO/PCA0/P3.7, PWM2/PCA2/P2.0, PWM3/
PCA3/P2.4, B ENIEEL, R DiFE<0.1uA

IDL: FHEL, #HANIDLEFREK (FH), FRRGALCPULRN &, CPUANIATIREASN, HARD

RERPIFAI AT 4REE TR, WTEIsh R, s b as Fh b AR e Aorll o iy S A/ DIt i iy o )
AT — AR . ADRECPUM A PR 2K (IDLE AR 30) Wi ) 08 o A

INTO/P3.2, INT1/P3.3, TO/P3.4,T1/P3.5, RxD/P3.0,

N #5 5E I 28 Timer0, Timer 119 7] DUKR B F 1M 25 PR B 2 e il

B AT ORI (UART) 9 0] DK B R L 25 PR 2 nde i
GF1,GF0 : P/ NMEH TAEbREAL, F o] UE R A

SMOD, SMODO: SHjE#EHITRK, SHEOFxR, EIEAMENA.

34 AFREKMOS 1AM AT IEEEAR IR 13922829991 STC12C2052AD %1 1T 8051 4 ML SCH6
AR MiEESHMABETERAR MHL: 0513-5501 2928 /2929 / 2966 FEE: 0513-5501 2969 / 2956 / 2947



FmSTCE Ji W%l www.STCMCU.com @A N/BFAR G : Bk T-(13922809991)  Tel: 0755-82948411  Fax: 0755-82905966

2.2.1 RIREX

IS B 7 A8 T LUK 28 BRI B (A8 ity AR IS B B P J5OR/ CHIR 5 6 ) 44T 70 00, AT P I T A
FRPRR, FERIIAE, F#MREML.

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

SFR Name | SFR Address | bit B7 B6 B5 B4 B3 B2 Bl BO
CLK DIV C7H name - - - - - CLKS2 | CLKSI | CLKSO
CLKS2 |CLKS1 | CLKSO |44 5 CPU] S r A b

0 0 0 |HME A B Bl N S R/CHIR 35 I
0 1 (HINER AR B B B P SR/ CHiR 3 B 8) /12
0 1 0 (IR AR I B BN SR R/CHiR S I 8 /4
0 1 1 (IS AR B Bl PN B R/CHR 3% I 1) /8
1 0 0 (B b AR I B B S R/CHiR S I 8 /16
1 0 1 (58 AR B B P S R/CHR S B ) /32
1 1 0 (B AR I B B P S R/CHiR 3 5T 8 /64
1 1 U [ COhiS i AR i o s P R/ C A o5 B ) / 128

|

o
|
011 ]

AR AR R A T (2 B P L R LA 1 )

L
N

(o)
SN [\S]

100

[958

101

110

+128 111

CLKS2,CLKS1,CLKSO0

GNEREET

LERERMB0S 1B AL AR G AR SHE: 13922829991 STC12C2052AD A% 1T 8051 ¥ HLrb i Hg 35
R ml ESH T AR AR HHL: 0513-5501 2928 /2929 / 2966 FEE: 0513-5501 2969 / 2956 / 2947



FMSTCE 7 MU www.STCMCU.com  BI#E A/HFR B Bk T (13922809991)  Tel: 0755-82948411  Fax: 0755-82905966

2.2.2 TRER

¥ IDL/PCON.OE A1, HAHLHEFEANIDLE (FIH) B, FEESRERXT, NCPUTLH 1k
TAE, (ERANERWT . SIS I RS . ERaS. A/DE L, AT OSSN IERIBIT. AT
MED RN S TERRTHASHE —AIDLE "#i:{i: IDLE WDT(WDT CONTR.3),
MIDLE WDTH W B N 170, FHIIMERRE “SHER" 115, BIE® TIE. 4
IDLE_ WDTHIHEIEF“0"I, HIIHER SE SRR AT, BE IR TR, BN
T, RAM. HERRIBEH(SP). T IHEER(PC). FEFIRAEF(PSW) RIME(A)SE 27 728 # (R FF
SR HHE . VO DR FEE N U S A0 — ZI 4IRS . S N R S e WL BT 2 B
WA HRRE IEH 84T (BRCPUTLH B0 A TAESN) o AR —ASrp W= A2 i, e AT T80 mT LUK 5 B BLAs
BE, PR, CPURMAREPAT N T INEAE A N — %454

A PR AT DR H 2 AR AT o] — A Hp 7 1) 72 A2 5 42 5| S IDL/PCON. O Bl 44175 o
MR 2 A 57— MBS W vk SMESRST S R AL, BB &, =&
T, XL AL R A ARG SR T A IR R 24 B - 10us, A REFEAEE AT,
FRERSTS B, S5 E N, B ML FE 7 0000HAR 46 1E# T4

2.2.3 RN/ (FPIER

¥ PD/PCON.1E A1, B WK APower Down (BiH) i, iAW ENER . 3t
NP R, W EE R, BT ERBE, CPU, @i 2%, B M. A/DEf. AT 0%
1EIETAE, AN Wk s TR, an SAR T AR I H B 4 7o V8 o] P A v e, DUMEG Fs Rr 000 R 2% ] £k
SETAE, {UPRHT IR TR, AR HEEI)E, FrAUOIT. SFRs (RRikThRe ar f748) dedrilt N
FLAR QAT —Z PR AR

AR CPU M B F R M i [ A 265 4 . INTO/P3.2, INT1/P3.3, ECI/T0/P3.4, PWMI1/PCA1/
T1/P3.5, RxD/P3.0, PWMO/PCA0/P3.7, PWM2/PCA2/P2.0, PWM3/PCA3/P2.4.

FAb, AR AL HCEMCU M Fs B AR 2 e i, &2 A7 M B 5 FROMCURKS M FH 2 B2 777 1 000 0H AR T
UHIEH TAE

B R GETCAN R WrEURE S LM F A SO RIS, T ) PR R R I I e AR

o XF——3—

{ZINTX
300Q _Y_I 1
0.1uF Cl1 5MO
S /K Rl <—— Ztf s
A A =

R VO L E Se e B Oh iR /58 BRSO E R, BB S i RE R ACLIE L
P WL N ri AR A, K45 78 H I /O IR AIG, T Pl i F BELR 125 it i Pl 28 C LK
Hlo HHAECTHTHABIR RN T0. 8VIRF,  AME A IIINTx 27 245 — AN B i by, ATTT B 2l s 5
Fi HUAA G AR 2 e
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2.2.4 HIMERAPBTOMREE IR B AR SRR AZ Fr (CREF AL RAZEFT)

1. Ci2RF
/3 B A0 R T O nsi i ot A A SC K s (9 R */
/* */
/* --- STC MCU International Limited */
/% - JHIRSTC 1T A E AL H A1 ES v W Ondi i i RSS2 */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
PR B e rh A BAE SR 5 H AR */
PUETERE P h B SCE I TR SR R R */
/* */
#include "reg51.h"
#include "intrins.h"
//External interruptQ service routine
void exint0() interrupt 0 //interrupt O (location at 0003H)
{
}
void main()
{
ITO=1; //set INTO int type (1:Falling 0:Low level)
EX0=1; //enable INTO interrupt
EA=1; /lopen global interrupt switch
while (1)
{
INTO=1; //ready read INTO port
while ('INTO); //check INTO
_nop_();
_nop_();
PCON = 0x02; //IMCU power down
_nop_();
_nop_();
Pl++;
}
}
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2. SLeRIERF

/3 E A0 R T O nsi i ot HL AR SC K 7R (9 R */
/* */
/* --- STC MCU International Limited */
/% - JHIRSTC 1T A5 AL H A1 E v O ndi B i RS 2 */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
PN R RE e v BAE S R 5 H AR */
PYETERE R h B E I TR SR R R R */
/* */
;interrupt vector table

ORG 0000H

LIMP MAIN

ORG 0003H ;interrupt 0 (location at 0003H)

LIMP  EXINTO

ORG 0100H
MAIN:

MOV  SP#7FH ;initial SP

SETB ITO ;set INTO int type (1:Falling 0:Low level)

SETB  EXO0 ;enable INTO interrupt

SETB EA ;open global interrupt switch
LOOP:

SETB  INTO ;ready read INTO port

INB INTO,$ ;check INTO

NOP

NOP

MOV PCON,#02H ;MCU power down

NOP

NOP

CPL P1.0

SIMP  LOOP

;External interrupt0 service routine

EXINTO:
RETI

END
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2.2.5 HSMERAIT1MREE R BB AR AN A2 FF (CREFFIC4RIE)
1. CigFF

/3 EH A8 T T 1R st AR PR A A5 R */
/* */
/* --- STC MCU International Limited */
/% == W/RSTC 1T ZR 515 7 AL HH A0 5 v W 1 e it g */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/¥ --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
[N SRR e o A BUE SO E R 5] AR */
PELERE P TR BT TRy A A 2 SRR B R R */
/* */

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

//External interruptO service routine

void exint1() interrupt 2 //interrupt 2 (location at 0013H)
{
§
void main()
{
IT1=1; //set INT1 int type (1:Falling 0:Low level)
EX1=1; //lenable INT1 interrupt
EA=1; //open global interrupt switch
while (1)
{
INT1=1; //ready read INT1 port
while ('INT1); /Icheck INT1
_nop_();
_nop_();
PCON = 0x02; //IMCU power down
_nop_();
_nop_();
Pl++;
§
§
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2. LRI
/% EE A7 F DT 1 e R PR AR ) s B FR

/*

*/

*/

/* --- STC MCU International Limited
/% == W/RSTC 1T ZR 515 7 AL HH &M 5T v W 1 e it o 8
/* --- Mobile: (86)13922805190
/* --- Fax: 86-755-82905966
/* --- Tel: 86-755-82948412
/* --- Web: www.STCMCU.com
/U FEAERR e b A BRSO R 5] 2R T
PELERE P R BT TRy AT A T SRR B BRI

/*

*/

*/
*/

*/
*/

*/
*/

*/
*/

;interrupt vector table

ORG 0000H
LIMP  MAIN
ORG 0013H
LIMP  EXINTI
ORG 0100H
MAIN:
MOV  SP#7FH
SETB  ITI
SETB  EX1
SETB EA
LOOP:
SETB  INTI
JNB INTI, $
NOP
NOP
MOV  PCON, #02H
NOP
NOP
CPL P1.0
SIMP  LOOP

>

;External interrupt] service routine

EXINT1:

RETI

END

sinterrupt 2 (location at 0013H)

;initial SP
;set INT1 int type (1:Falling 0:Low level)
;enable INT1 interrupt
;open global interrupt switch

;ready read INT1 port
;check INT1

;MCU power down

40 SERECKHI8051 A HLBETH A A
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2.2.6 HERTZFOMAE IR R AMINIZF (CREFFULHIER)
1. CigFF

/3 EH 58 I 25 O R i 4 B ASE S X 7 A A */
/* */
/* --- STC MCU International Limited */
/% == W/RSTC 1T ZR 515 ML HH R ) ot ORda i 45t i A8 */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/¥ --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
[N SRR e o A BUE SO E R 5] AR */
PELERE P TR BT TRy A A 2 SRR B R R */
/* */

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

sfr WAKE CLKO = 0x8f;

//External interruptO service routine

void t0int() interrupt 1 //interrupt 1 (location at 000BH)
{
§
void main()
{
WAKE CLKO = 0x10; //enable TO falling edge wakeup MCU from power-down mode
ETO=1; //enable TO interrupt
EA=1; //open global interrupt switch
while (1)
{
TO=1; //ready read TO port
while (1T0); /Icheck TO
_nop_();
_nop_();
PCON = 0x02; //IMCU power down
_nop_();
_nop_();
Pl++;
§
§
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2. CHRIER

/3 EH 58 I 2% O R it 4 L ASE X X 7 U A */
/* */
/* --- STC MCU International Limited */

/% == W/RSTC 1T Z 515 ML HH 2 i ot ORga i 45t i A8 */

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

[* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
/U SRR e o A BAE SCE R 5| AR */
PELERE P TR BT TRy AT A 7 SR B BRI */
/* */

WAKE_CLKO EQU 8FH

H

;interrupt vector table

ORG 0000H
LIMP  MAIN
ORG 000BH ;interrupt 1 (location at 000BH)

LIMP  TOINT

ORG 0100H
MAIN:

MOV SP#7FH ;initial SP

MOV  WAKE CLKO, #l0H  ;enable TO falling edge wakeup MCU from power-down mode

SETB ETO ;enable TO interrupt

SETB EA ;open global interrupt switch
LOOP:

SETB  TO ;ready read TO port

INB TO, $ ;check TO

NOP

NOP

MOV  PCON, #02H ;MCU power down

NOP

NOP

CPL P1.0

SIMP  LOOP

s

;TO interrupt service routine

TOINT:
RETI

END

42 AFREKMOS 1AM AT IEEEAR IR 13922829991 STC12C2052AD %1 1T 8051 4 ML SCH6
AR MiEESHMABETERAR MHL: 0513-5501 2928 /2929 / 2966 FEE: 0513-5501 2969 / 2956 / 2947




ZFESTCHJTMi: www.STCMCU.com QIR N /B S k7K F(13922809991)  Tel: 0755-82948411  Fax: 0755-82905966
2.2.7 HER 1A IR B R AMINIZF (CREFFILHIER)
1. C¥EFr

/3 EH 58 I 2% LR i s B A S ) A R 7 */
/* */
/* --- STC MCU International Limited */
/% -=- W/RSTC 1T ZF 5 ML EH R i o4 1A st Hp S */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
/N SEEAERR R A BUAE SO R 5| AR T */
PEERE P R B TRy AT A T SRR B R R S */
/* */

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

sfr WAKE CLKO = 0x8f;

//External interruptO service routine

void tlint() interrupt 3 //interrupt 3 (location at 001BH)
{
H
void main()
{
WAKE CLKO = 0x20; //lenable T1 falling edge wakeup MCU from power-down mode
ETl =1, //enable T1 interrupt
EA=1; //open global interrupt switch
while (1)
{
Tl=1; //ready read T1 port
while (IT1); /Icheck T1
_nop_();
_nop_();
PCON = 0x02; //IMCU power down
_nop_();
_nop_();
Pl++;
H
H
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2. CHRIER

/% HH A IR 5% 1 U gt P RS S R (R e

/*

*/
*/

/* --- STC MCU International Limited
/* - JEZNSTC 1T R AL EH 8 I 35 10 B LA =X
/* --- Mobile: (86)13922805190
/* --- Fax: 86-755-82905966
/* --- Tel: 86-755-82948412
/* --- Web: www.STCMCU.com
PO AR BAERE Sl F BAE S T G AR T
PSR B E R T SR BB AR

/*

*/
*/
*/
*/
*/
*/

*/
*/

WAKE_CLKO EQU 8FH

s

;interrupt vector table

ORG 0000H
LIMP MAIN
ORG 001BH
LIMP  TI1INT
ORG 0100H
MAIN:
MOV  SP#7FH
MOV WAKE CLKO, #20H
SETB ETI1
SETB EA
LOOP:
SETB Tl
INB TLS$
NOP
NOP
MOV  PCON,#02H
NOP
NOP
CPL P1.0
SIMP  LOOP

s

;T1 interrupt service routine

T1INT:
RETI

END

;interrupt 3 (location at 001BH)

;initial SP

*/

;enable T1 falling edge wakeup MCU from power-down mode

;enable T1 interrupt
;open global interrupt switch

;ready read T1 port
;check T1

;MCU power down
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2.2.8 H&HITAORDMEE 2 B R AMIN 2 (CREFFULHRIZR)
1. CEEF

/3 EH B AT T RxD R it A S S R s 191 12 P */
/* */
/* --- STC MCU International Limited */
/* --- JH7RSTC 1T F A5 7L Rx DA g 4 AR 2 */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
PO SEEAERR e S BUE SR G| AR T */
P AERE T A B CSC E E B T SRR I BORL B R */
/* */

#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;
§
H
void main()
{
WAKE CLKO = 0x40; //lenable RXD falling edge wakeup MCU from power-down mode
ES=1;
EA=1;
while (1)
{
RXD =1; //ready read RXD port
while ('RXD); //check RXD
_nop_();
_nop_();
PCON = 0x02; //IMCU power down
_nop_();
_nop_();
P2++;
}
}
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2. SLRIERF

/*H 3 AT FIRxDMe i i A ASE SRR s (R
/*

*/

/¥ --- STC MCU International Limited
/¥ - JHZRSTC 1T F41 57 L R DR g e A A5 X
/* --- Mobile: (86)13922805190
/* --- Fax: 86-755-82905966
/* --- Tel: 86-755-82948412
/* --- Web: www.STCMCU.com
PO S EAERR s BUE S G| AR T
PUEAERR P B E A T SR R R R AR Y

*/
*/

*/
*/

*/
*/

*/
*/

*/
*/

/*
;/¥*Declare SFR associated with the PCA */
WAKE CLKO EQU 8FH
ORG 0000H
LIMP MAIN
ORG 0023H
UART ISR:
JBC RI, EXIT
EXIT:
RETI
ORG 0100H
MAIN:
MOV WAKE CLKO, #40H
SETB ES
SETB EA
LOOP:
SETB RXD
JNB RXD, $
NOP
NOP
MOV  PCON, #02H
NOP
NOP
CPL P1.0
SIMP LOOP
END

;clear RI flag

;enable RXD falling edge wakeup MCU
;from power-down mode

;ready read RXD port

;check RXD

;MCU power down
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2.2.9 HPCAMEEIE B R HVIRIZF (CREF AL RIZF)

1. CiEF

/*HIPCAR R 451 A58 2K R 7= B R */

/* */

/* --- STC MCU International Limited */

/¥ - FZRSTC 1T F 515 F HLEH PCARGE 7 LR 3C */

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

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

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

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

PO R EAE R o A BRAE S o 5| AR R */
PEAERE A BOCE FENIE ] 1R dn R BORL RE */

/* */

#include "reg51.h"

#include "intrins.h"

typedef unsigned char BYTE;

typedef unsigned int WORD;

/*Declare SFR associated with the PCA */

sbit EPCAI = IE"6;

sfr WAKE_CLKO = 0x8F;

sfr CCON = 0xDS; //PCA control register

sbit CCFO0 = CCON"0; //PCA module-0 interrupt flag

sbit CCF1 = CCON"I; //PCA module-1 interrupt flag

sbit CR = CCON"6; //PCA timer run control bit

sbit CF = CCON"T7; //PCA timer overflow flag

sfr CMOD = 0xD9; //PCA mode register

sfr CL = 0xE9; //PCA base timer LOW

sfr CH = 0xF9; //PCA base timer HIGH

sfr CCAPMO = 0xDA; //PCA module-0 mode register

sfr CCAPOL = O0xEA; //PCA module-0 capture register LOW
sfr CCAPOH = OxFA; //PCA module-0 capture register HIGH
sfr CCAPM1 = 0xDB; //PCA module-1 mode register

sfr CCAPIL = OxEB; //PCA module-1 capture register LOW
sfr CCAPIH = OxFB; //PCA module-1 capture register HIGH
sfr CCAPM2 = 0xDC; //PCA module-2 mode register

sfr CCAP2L = O0xEC; //PCA module-2 capture register LOW
sfr CCAP2H = 0xFC; //PCA module-2 capture register HIGH
sfr CCAPM3 = 0xDD; //PCA module-3 mode register

sfr CCAP3L = O0xED; //PCA module-3 capture register LOW
sfr CCAP3H = OxFD; //PCA module-3 capture register HIGH

SERECKII805 1 LI AT  IREH AR IR 13922829991
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sfr PCAPWMO = O0xF2;
sfr PCAPWM1 = 0xF3;
sfr PCAPWM2 = O0xF4;
sfr PCAPWM3 = O0xF5;
sbit PCA_LED = PI"0; //PCA test LED
sbit CEXO0 = P37,
void PCA_isr() interrupt 7 using 1
{
CCFO0 = 0; //Clear interrupt flag
PCA_LED =!PCA_LED; //toggle the test pin while CEXO0(P3.7) have a falling edge
§
void main()
{
CCON = 0; //nitial PCA control register
//PCA timer stop running
//Clear CF flag
//Clear all module interrupt flag
CL=0; //Reset PCA base timer
CH =0;
CMOD = 0x00; /ISet PCA timer clock source as Fosc/12
//Disable PCA timer overflow interrupt
CCAPMO = 0x11; //PCA module-0 capture by a negative tigger on CEX0(P3.7)
//and enable PCA interrupt
/I CCAPMO = 0x21; //PCA module-0 capture by a rising edge on CEX0(P3.7)
//and enable PCA interrupt
/l CCAPMO = 0x31; //PCA module-0 capture by a transition (falling/rising edge)
/lon CEX0(P3.7) and enable PCA interrupt
WAKE CLKO = 0x80; //lenable PCA falling/raising edge wakeup MCU
/from power-down mode
CR=1; //PCA timer start run
EPCAI=1;
EA=1;
while (1)
{
CEX0=1; //ready read CEXO port
while (!CEXO0); /Icheck CEXO0
_nop_();
_nop_();
PCON = 0x02; //IMCU power down
_nop_();
_nop_();
P2++;
§
}
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2. SLRIERF

/% HIPCAR I f51 A A5 S KR B2 */
/* */
/* --- STC MCU International Limited */
/* - FZRSTC 1T AR5 HF5 HL HIPCANM B FAR 5 */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
/U SRR R P A Y lAE S vh 5] R */
PELERE P OO E ] 1R R BOR R P *
/* */
;/¥*Declare SFR associated with the PCA */
EPCAI BIT IE.6
WAKE_CLKO EQU 8FH
CCON EQU 0D8H ;PCA control register
CCFO0 BIT CCON.O ;PCA module-0 interrupt flag
CCF1 BIT CCON.1 ;PCA module-1 interrupt flag
CR BIT CCON.6 ;PCA timer run control bit
CF BIT CCON.7 ;PCA timer overflow flag
CMOD EQU 0D9H ;PCA mode register
CL EQU 0E9H ;PCA base timer LOW
CH EQU 0F9H ;PCA base timer HIGH
CCAPMO EQU 0DAH ;PCA module-0 mode register
CCAPOL EQU 0EAH ;PCA module-0 capture register LOW
CCAPOH EQU OFAH ;PCA module-0 capture register HIGH
CCAPM1 EQU 0DBH ;PCA module-1 mode register
CCAPIL EQU OEBH ;PCA module-1 capture register LOW
CCAPIH EQU OFBH ;PCA module-1 capture register HIGH
CCAPM2 EQU 0DCH ;PCA module-2 mode register
CCAP2L EQU 0ECH ;PCA module-2 capture register LOW
CCAP2H EQU OFCH ;PCA module-2 capture register HIGH
CCAPM3 EQU O0DDH ;PCA module-3 mode register
CCAP3L EQU OEDH ;PCA module-3 capture register LOW
CCAP3H EQU OFDH ;PCA module-3 capture register HIGH
PCA_LED BIT P1.1 ;PCA test LED
CEXO0 BIT P3.7

ORG 0000H

LIMP MAIN
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ORG 0033H
PCA_ISR:
CLR CCFO ;Clear interrupt flag
CPL PCA_LED ;toggle the test pin while CEX0(P3.7) have a falling edge
RETI
ORG 0100H
MAIN:
MOV  CCON, #0 ;Initial PCA control register
;PCA timer stop running
;Clear CF flag
;Clear all module interrupt flag
CLR A ;
MOV  CL, A ;Reset PCA base timer
MOV  CH, A ;
MOV CMOD, #00H ;Set PCA timer clock source as Fosc/12
;Disable PCA timer overflow interrupt
MOV  CCAPMO,#11H ;PCA module-0 capture by a falling edge on CEX0(P3.7)
;and enable PCA interrupt
; MOV  CCAPMO,#21H ;PCA module-0 capture by a rising edge on CEXO0(P3.7)
;and enable PCA interrupt
; MOV  CCAPMO,#31H ;PCA module-0 capture by a transition (falling/rising edge)
;on CEX0(P3.7) and enable PCA interrupt
MOV  WAKE CLKO, #80H ;enable PCA falling/raising edge wakeup MCU
;from power-down mode
SETB CR ;PCA timer start run
SETB  EPCAI
SETB EA
LOOP:
SETB  CEXO0 ;ready read CEXO0 port
INB CEX0, $ ;check CEXO0
NOP
NOP
MOV PCON, #02H ;MCU power down
NOP
NOP
CPL P1.0
SIMP  LOOP
END
50 EIRECRMIS0S 1A HLETH AR IREHARSCRF: 13922829991 STC12C2052AD 41 1T 8051 H ) HlLH S a7
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2.3 E41

STC12C2052AD R4 F LA SRR AL 7 AMHRSTHI IS, B8, EHREAN,
WM BRI E A7, MAXS10%G B Bk EL, &I IMENAL

2.3.1 SMERRSTS|BIE (L

SREBRST S| I k2 S 2 [ R ST 3 B T — 5 5 J2£ P A ks, AT S BB P KL 52
7o PERSTE L IR 25 S 4 5 25/ 24N I I 1 Ous S5, B0 A WLk N RDIRES, J4RSTHE [ 45
T [ BT, B WL RO IR A 3 MU R X f0000HAL IF 4 1 3 T4

2.3.2 MBS

PN FHREFEET RS, AR SERERTER, TELMBAILRGREN R)E3)
Z—) 5 AEGII8051 5 WL TAEAF F AR CRF LI RE, I R ARSI, SEE T R
PR . IASTCHTHE H: ()38 5 AU 805 AR & 7 ZER G N T TAP_ CONTRAFFIR T e 7 A7 4, SLL 1 itk
DiRe. AP R e R ) I TAP_CONTRAFIA V) R 75 7 a1 B ALSWBS/SWRSTHL AT LA & 4t
BHLT

IAP_CONTR: ISP/IAP &l 2517 %%
SFR Name SFR Address | bit B7 B6 B5 B4 B3 B2 Bl BO
ISP_CONTR E7H name | ISPEN SWBS |SWRST|CMD_FAIL - WT2 WT1 WTO

ISPEN: ISP/IAPI)fE fUYFAT .
0: 2%1LIAPEE/ 5 /R Data Flash/EEPROM;
1: RVFiE/ 5 /#EFRData Flash/EEPROM.
SWBS: Hfhie M P B R X G 30(0), B MNISPREF X B 5h(1). E5SWRSTHE AL &
AT LASEIL
SWRST: 0: A#E(E; 1: PAERMREEAL, BIHINEE.
CMD_FAIL: H15i% TISP/IAPHT 4, JEXISP TRIGI%X46h/BOhfilt /2 <, WA 1, 7 i &

s WA R FHAR R IX (APIX) A EALFE D) 2 P R FR 7 X (APIX) FFIEHATREY  —
MOV ISP_CONTR, #00100000B ;SWBS = 0 (i%&#APIX), SWRST = 1 (K& A7)

s MR ISP I 78 17 X A AL DI B PR AR 7 X (APIX) TR AT AR 7
MOV ISP_CONTR, #00100000B ;SWBS = 0(i&#EAPIX), SWRST = 1 (K& Af7) —
s W PR AR 7 X (APIX) B B AL I D14 31 R G ISP FE P X FFUR HATRE /7 -]
MOV ISP CONTR, #01100000B ;SWBS = 1(&FEISPIX), SWRST = 1 (k1)

s MRS ISP I #5158 7 X A AL I DI B R R TSP I 588 5 X a6 AT RE

MOV ISP_CONTR, #01100000B ;SWBS = 1 (i£FISP[X), SWRST = 1(3KEAL) —~
KGN RABENRGEAL, A NRFRIIRE T A as # = S A BIWIGE, VO awIihik

LERERMB0S 1B AL AR G AR SHE: 13922829991 STC12C2052AD A% 1T 8051 ¥ HLrb i Hg 51
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233 FHEEN/IEBEEN

YRS VCCIR T B B A/ s S AL BB A I T TRE F IR, T R Z R R
B MVCCHEFIKE IR HERT, WEiR32768/ M85, G/ BEEMAER.  EARE
BRI, bR/ R AL TR G A

2.3.4 AEMEERENE L

STC12C2052AD &4 A LN BAR BRI Z A7, FFHEA T HEE T E (FESTC-ISPYw
FEZS RIS o SEREA AL SRR AR I &AL I THS B s Ik B R AT, R B AL B IR AT ik
3.7VAI3.3V,

IR | G TE | BTE | ik | anee | mse e <y

EEEEE BlithmEs. 78 3.7 BT 3.3v BT
MCU Bphs T lemH: AR wsEdr = B E

BENAERET EE e G e il & (=
Lo BIREXEHBIFEE 4 (" TES ¥ KO
Tdle (FFRDIATEHIFIARET ST C (s
LR BENBENMERE HaRdH i il 256

3RS L PN PG R AR S5 [ TR LT P B o R BRI, A& JE LA B TR AT 62,4V 12,0V
ER | BExTE | BT | SIMCAR | Bznge | e omcd >

EEEEE @it ss. 7ame 2.4y BT C zov BT
MCU Bphs T lenH: B wiEvr S B E

BENMERET BT LkeaE T e il > O
LHRBRTFEEHN BRSS! 5 " YES + WD
Tdle (A IRZERTMIERET RS0 & =
LERBENBENFMERE Rt 256

2 Y L RIS, R CRIE B LIRS AR, SRk, AT DR R B AL A 0 A e A il
SAIThRE: R R F R R T I IS R RS, B HLE AL, I ARAE RS IEH TAE.

b H A S AR R A I AR B AL (LVDF/PCONLS) 1, BHBHMIEE (EEZAL AL F
W BUGERE, PR —KIEAETNE, W, MR R TR R .

52 AFREKMOS 1AM AT IEEEAR IR 13922829991 STCI12C2052AD % 1T 8051 B ML ik
AR MiEESHMABETERAR MHL: 0513-5501 2928 /2929 / 2966 FEE: 0513-5501 2969 / 2956 / 2947
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5 MR A I LVDA 5% (AR5 IR T e Ar A7 4 &

Mnemonic | Add Name B7 B6 B5 B4 B3 | B2 | BI BO 5;55;
PCON |87H| PowerControl | SMOD | SMODO LVDF POF | GF1 | GFO | PD | IDL [0011,0000
IE |A8H| Interrupt Enable EA | EPCA LVD | EADC SPI | ES | ET1 | EX1 | ETO | EXO |0000,0000
AUXR | 8EH| Auxiliary Register | TOx12 Tix12 |UART Mo0x6| EADCI | ESPI |ELvDI| - - [0000,00xx
P |BSH Ime“”&\iri"“ty PPCA LVD | PADC SPI | PS | PT1 | PX1 | PTO | PX0O |x000,0000
IPH |B7H Imemgitgiri"my PPCA LVDH| PADC SPIH | PSH |PTI1H|PX1H| PTOH | PXO0H |x000,0000

PN ARG A WA B2 F v 4% 1) SR VP A& . EA/EPCA_LVD, ELVDI.
EPCA_LVDJ2&PCARE R H sl o B i) & o 7 o
VAL, BEALFT AT, B TGI8 AR AR AR I A T 1
ELV DI LG H A P o 1 (1) Bk 58 YAz
PR ARG L A 0 A 2 F e AR S8 2% A7 % . PPCA. LVDH/PPCA_LVD, 0/0,0/1,1/0,1/1,04% W
RN
P IR S U A B B R Wi SR AR AL A2 ¢ LVDF, ZEHHRES

AR AR S — Lo 47 45 -
PCON : HiJ% ] 25 A7 4% (AN PT AL T-41k)
SFR name | Address bit B7 Bo6 B5 B4 B3 B2 B1 BO
PCON 87H name [ SMOD [ SMODO | LVDF | POF GF1 | GFO PD IDL
LVDF : fig Ho Al n A2, 8]t 2 AR He Ao I o i SR bR 547
W A AR R Ve o/l TR A TR L R, AL B E L, SR Al o b 2 75 b
SV BIFE &R AR B VeI TR A I T IR fe S I, ANE R IR e VARG T
W, ZALEE SN AR R AE, 150/, WA TAEHEIEVec 4 8K TR E
RN R, A7 X E B E N

IE : Hhib o vFar 47 4 (R) A 3k
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
1IE ASH name EA | EPCA LVD |EADC SPI| ES ETI1 EX1 ETO EXO0

EA: il o ds .

EA=0, BFi /A gk,

EA=1, JFCE W, (EEA IS A B ORI RV HIAL .
EPCA_LVD : PCABLHLH IrRIIC He A ) o W Fo VF A7
EPCA LVD =0, 2% 1EPCARERAM EAS I A 5
EPCA LVD =1, CFPCARLHURIE AR A

LERERMB0S 1B AL AR G AR SHE: 13922829991 STC12C2052AD A% 1T 8051 ¥ HLrb i Hg 53
R ml ESH T AR AR HHL: 0513-5501 2928 /2929 / 2966 FEE: 0513-5501 2969 / 2956 / 2947
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AUXR : HiBhZ7 14y CRnal A7 3-4k)
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
AUXR 8EH name |TOx12| T1x12 [UART MOx6| EADCI | ESPI |ELVDI -
ELVDI : & = W 508k fo VA7

ELVDI =0, 2% [ A I b 5

ELVDI =1, oVl - W

D01 SR VIR e 0T U 5 S LA AR S (R s s A

- JSELVDIE L, FVFMEEATIN A B, 3 2 s 0 e B s 1) 7

2. JGEPCA_LVDE 1, Fe¥FPCARRER A B K AR HAG I 7, 3 f2 PCAASER A W K% AEG A 0 m BB )
TS HIAL, SEALANFTTE, R Ty A A A I T 17

3. BEAEL, fTIFH A AL WAL, BAARIT IR, R T A AR AR I v b
AR HE ARG = 7 R 45 2 7 o S P A3 (0 s R W37 SR AR 26 A7 LVDF

SVELFHL, 3.7V (0. 1) PURMNRE, 3VEAHL, 2.4V (£ 0.1) PAFAEE,

WELVDI=1 (AR W) , <=4 T

IPH @ T IIE 5 2047 11l 3 A7 4% i (A el oz 5H1k)
SFR name | Address | bit | B7 B6 BS B4 | B3 | B2 | Bl | BO
IPH B7H | name | - [PPCA LVDH|PADC SPIH| PSH | PTIH [PXIH| PTOH | PXOH

IP ;AR S 4% 1) 25 A 2K (T o7 3-3k)
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
IE B8H | name PPCA_LVD | PADC SPI| PS | PTI | PXI | PTO | PXO
PPCA_LVDH, PPCA_LVD: PCAT%ﬁ%EPLﬂMEEE#‘J‘J rp TR SE e E I A
*PPCA_LVDH =0 HPPCA_LVD = O, PCAMEHL A WM He Al r 7 Ay e AERATE S6 4% Pk (£ 2%0)
*PPCA_LVDH =0FH.PPCA_LVD = 1§, PCAH W A AT - W A R A 2 2 i (18 2642 1)
%PPCA_LVDH = 1HPPCA_LVD = Off, PCAREH W AT Ho Al b W Ay e s A S 2 b 8 (B e 2)
%PPCA_LVDH =1 HPPCA_LVD = 11K}, PCABLH b WrRMC A rh B A v A6 56 9 W7 (25 443)

54 AFREKMOS 1AM AT IEEEAR IR 13922829991 STC12C2052AD %1 1T 8051 4 ML SCH6
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2.3.5 MAXS810% A& {iiE B
STC12C2052AD £ 51 B A WL N E 4 % TMAXS810E A E A7 L ES . ZEMAXS10E 5 A7 H I E

STC-ISP%ife s T4 FLVF, W LA B A7 5K ™ A2 4200mSHEIR , R A A REHIERR -

2.3.6 B JAWDT)E L

ET R/ BEBRT/ MENREFEGTEENRGT, AT “RAERFHL
T, ZFF4, MCU/CPUREFII K, SHALGKNAI S T/E7 , My 2535 1M, i
MCU/CPU ANTERIE [ 18] P 4% R U7 W) & T 14, 5l AMCU/CPUAL T 550 IRAS, B T 1t &
FRIEMCU/CPUR AL, i R 48 HHT VLI R AT #2)F . STC12C2052AD R 415 HLA

A g 1A T I T RE,

il B P LR G AT SR TR AR SE N 5/ i e

NETIRE, FATIE

o SRR T RE AF £ 45 WDT_CONTR:
WDT_CONTR: % [ 144(Watch-Dog-Timer)$% il 75 /7 %%

SFR name |[Address| bit B7 Bo6 BS5 B4 B3 B2 | B1 | BO
WDT CONTR| EIH | name |WDT FLAG| - | EN WDT [CLR WDT|IDLE WDT| PS2 | PS1 | PSO
SymbolfF 5 Function I fi§

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

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

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

IDLE WDT:  When set, WDT is enabled in IDLE mode. When clear, WDT is disabled in IDLE
A 1H“IDLE "#EU07, HuCE N1, BIIHERSE “ SRR 1HE
GO, B E R SR R AT

PS2,PS1,PSO:  Pre-scale value of Watchdog timer is shown as the bellowed table:
B E RS SE, a1 FRPR

PS2 | PS1 | PSO P%g;;%e WDT overflow Time @20MHz

0 0 0 2 39.3 mS

0 0 1 4 78.6 mS

0 1 0 8 157.3 mS

0 1 1 16 314.6 mS

1 0 0 32 629.1 mS

1 0 1 64 1.258S

1 1 0 128 258

1 1 1 256 58

The WDT period is determined by the following equation & |} Hi i [H] 1155
A1 3% H ] = (12 x Pre-scale x 32768) / Oscillator frequency

SRR RII8051 B LT A 7]
FEBURHE: 7 3 U R T AT PR 7]

I AR S HE: 13922829991 STC12C2052ADZ %1 1T 8051 & HLh 450
HAHL: 0513-55012928/2929/2966  fEE: 0513-5501 2969 /2956 /2947

55



FESTCH T M www.STCMCU.com G A /BHR B : BkK-F (13922809991)  Tel: 0755-82948411  Fax: 0755-82905966

WP 12MHz:
F 13 U 1] = (12 % Pre-scale x 32768) / 12000000 = Pre-scalex 393216 / 12000000

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

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

WDT overflow Time
PS2 | PS1 | PSO | Pre-scale @11.0592MHz
0 0 0 2 71.1 mS
0 0 1 4 142.2 mS
0 1 0 8 284.4 mS
0 1 1 16 568.8 mS
1 0 0 32 1.1377 S
1 0 1 64 2.27558S
1 1 0 128 455118
1 1 1 256 9.1022° S

56 AFREKMOS 1AM AT IEEEAR IR 13922829991 STCI12C2052ADZ51 1T 8051 B3 Hloh 6wy
AR MiEESHMABETERAR MHL: 0513-5501 2928 /2929 / 2966 FEE: 0513-5501 2969 / 2956 / 2947



ZFESTCHJTMi: www.STCMCU.com QIR N /B S k7K F(13922809991)  Tel: 0755-82948411  Fax: 0755-82905966

AR RERF, ARBN TR ETUEENR
/*

*/
/* --—- STC MCU International Limited */
/% — WH/RSTC 1T RAV ML B 100 B i B TR - B A 3 */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
L LI ISV G e 0 S — *
/% VEERE T R e AR B 1 AR I TR AR - */
J */

s ANV NP AESTC-ISP Ver 4.86.PCBH) T i 2 L H Rl il #H%H LAFRSAEPT O R B
AT R o I ] = (12 * Pre_scale *32768)/Oscillator frequency

WDT CONTR EQU  OEIH V& Tk
WDT_TIME_LED EQU P15 JH P15 4R T I T FE 7R AT,
AR I B TR AT ER 2R 78 KT o 0 e T JEE ik oK v e ) K FE o
WDT_FLAG_LED EQU  PL7
DHPL T4 T Vi EALHE R AT, RS N T H AL
Last WDT_Time_LED_Status EQU 00H A, AR T T S TR A KT i — YOIR S A
: WDTE A7 8] (Bt FH 1) Oscillator frequency = 18.432MHz) :
; Pre_scale_Word EQU  00111100B HO, JABIE 1, T =32,  0.68S
Pre_scale Word EQU  00111101B B0, JHBNE T, T idi=64,  1.36S
;Pre_scale Word EQU  00111110B HO, RENE I, T As=128,  2.72S
:Pre_scale Word EQU  00111111B EO, FRENE M), TArE=256, 5. 44S
ORG  0000H
AIMP  MAIN
ORG  0100H
MAIN:
MOV A, WDT CONTR SR S AR T S AL
ANL A, #10000000B
INZ WDT Reset WDT_CONTR. 7 = 1, FHIMIEAL BREZIE TS AT
;WDT_CONTR.7 =0, LHELL, #8350, RAM¥L G NEEHLE
SETB  Last WDT Time LED Status s BB,
s WIGRALE T 3 H B TRL PR 2R KT IR AS AL = 1
CLR  WDT TIME LED c WAL, REE T R R AT
MOV~ WDT CONTR, #Pre_scale Word DAZNE T

EERECRMIS0S 1 LT AT IR 13922829991 STC12C2052AD A% 1T 8051 ¥ HLrb i Hg 57
R ml ESH T AR AR HHL: 0513-5501 2928 /2929 / 2966 FEE: 0513-5501 2969 / 2956 / 2947
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WAITI:
SIMP  WAIT1

AEAPATAIER) (A1) S5 T 103 2 A

;WDT_CONTR.7 =1, B TMEL, #JH3), RAM BN HEARE, NENRTTE

WDT_Reset:
CLR WDT_FLAG_LED

JB Last WDT Time LED Status,

ETERL, MEE)
e TR AL, MR TV R LR R AT

Power Off WDT TIME LED

s NTREKFIRLEIAT, R0SEARREAT

RYEE TR A TR ST 1 — VORI B WDT_TIME_LED 4T,

A EUCEARRBE K, B LRI KAR T

CLR WDT TIME LED

CPL Last WDT Time LED_ Status
WAIT2:

SIMP  WAIT2
Power_Off WDT_TIME_LED:

SETB  WDT TIME LED

CPL Last WDT Time LED Status
WAIT3:

SIMP  WAIT3

END

VKR TR ARUR A5 A A S AT
T TS U TR AT 9 VOR A BUR

AEAPATAE D) (L) S8 T 103 =2 AL

s ERSEAR UM KA 143 S P [ 75 T
KR T VA N TRIR 2R AT /9 _E— UOIRAES R UR

EAPATAIER) (A1), S055E T 10 AL

58 AFRECKINS0S 1 LB A IR AR SR 13922829991
HHL: 0513-5501 2928 /2929 / 2966

BACHE: FIEESRAE TARA R

STCI12C2052AD £ 5! 1T 8051 # 4 HLH 3 F5rg
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2.3.7 REHEMMRBENEN

AR

e

WHE T TR AL

AL HLUEE AL FE T X 0000H AR T 4R A
17 PR

JH I $% I RESETHAN

SRS MW RER X 0000HAL IR EL 1A

A R 2 A ITH PR
B 2 i X ISP_CONTRAF | ./ . " -
RN R AL 235 \ 20175 B zzﬂii/f/}w\ﬂ% JIFEF X 0000HAN T 46 B BEHAT
N AP
=X DA
I XTISP CONTRE | & RGN RGLISPI 152 7 X MR 4T 2
FERIENCOHT =AM |7, KA B SR ISP R A e, &%
=X A SO R X AT SRR
IR . 2{F R G R GISP I R X T B $h AT FE
AEEEN | RGERE = "
FIRAA ;%;igﬁi%' o KRB A ISP F B TR, 2

AR R XAT R

SRR RII8051 B A WL A 7]
FEBURHE: 7 38 U R T AT PR 7]

I BAR S 13922829991
Sl 0513-5501 2928 /2929 / 2966

FEEL: 0513-5501 2969 / 2956 / 2947
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FIF HREFESIAEIRIIGE S 775 (SFRs)

STC12C2052AD & 5 % i WL F2E 77 47 i 2% A1 B0 P8 A7 6 2% 2 5 B M S dm bk 1. STC-
12C2052AD R F1 i AL BT A F2 P A7 Gt s B8 02 B b FlashA7filds . ANRE VT 7] ML 7 47 2% »
R A AN UG A B8 (5 5 — EA FIRE 7 A7 i 3 F {5 5 —PSEN. STC12C2052AD R 515 LYY
AT 7687V M BIEAF M 2%, JLAEVFEANZ A L #70 iAShhk 42 18]« Y 3ERAM (2567 1) AT
P ERAM (51251) o [FFE, STC12C2052AD £ 51 5 WA T DL 5] 726 41350 B 47 1 2%,
(R A Vi 1) AR A s A7 it e 1 e 26 o

3.1 EFFhE=S

TP At gs A7 PR . B AERAS 255 2. STC12C2052AD R 41 5 HL A AR Ak
T 1K~30KF T [l Flashfe FF 7205 25 . STC12C2052AD £ 41 & Fl 85 8 WL AL Flash 724 25 1)
Mok N R AR

OFFFH
Type Program Memory

4K STC12C/LE5401AD 0000H~03FFH (1K)

Program Flash STC12C/LE5402AD 0000H~07FFH (2K)

Memory STC12C/LE5404AD 0000H~0FFFH (4K)

(4~30K) STC12C/LE5406AD 0000H~17FFH (6K)

STC12C/LE5408AD 0000H~1FFFH (8K)

0000H STC12C/LE5410AD 0000H~27FFH (10K)

STC12C/LE5412AD 0000H~2FFFH (12K)

STC12C5404AD 5y WAL 2171t 0%

B HLEALS, FRF RS (PC) I ZH0000H, MO00OH EL T A HATRE . S ohebiby
2% A2 BN il CORR A W ) &) 47 TR 7 A7t 2 s . TERRF At e, A s
—AEE PN L, R A IS BN, B LSS Sk SR LI N 1 Rk
FHATIRE . AMER P WO b BT IR 25 A2 7 (N I HBEE 2 0003H, 52 I % /4 B 280 T IR 5 A2+
FIN 1 E 2 000BH, A5 H W 11 A T R 5572 37 N I HBIE 20013 H, B 88 / v $ 2% 1 i H
AR 4% FE 7 BN I HE A2 00 1 BHEE o 58 22 1) o W7 AR 25 R 73 (RN 0 bl (o i v ) DAL B 0 ) o b7 2
o FHTAH AL A B N 1 ) [R]BE DX DR (BN 1) A IR, — MR L T TCIE ORAT 56 % 1) T AR 5%
TR, DRI, —RGCrE v e B g bk X 3 A7 T — S oA ARG RS FE 4, 48 1) B IEA7 T P T R 55 72
F )25 (8] 40T

F2 ¥ Flashf7-6if 2% v fE 28 S EmFEIE S 105k LA L, 3w T4 A i RS A7 (8 1 .

60 AFREKMOS 1AM AT IEEEAR IR 13922829991 STC12C2052AD %1 1T 8051 4 ML SCH6
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3.2 HIREFEER(SRAM)

STC12C2052AD R 51 5. i WL EREE A 1256 TTRAM, 1] FH T A7 J5URE 3> AT 110 [) & SR A

W ESRAMAL 256 4, T4 N34y : {K128F35RAM (554580513 E) . =128F %
RAM (Inte | 780524 & 7 /=128 F TIRAM) IRk DI RE ZF A7 28 X o K128 AL Hm /7 fii # Bk ml
EHAES A S, i “MOV” F1 “MOV @Ri” 3845 IH . & 128 RAM S 45k T it 27 17
B IX SR AL 3L AR (A g bk Y, B8 A SOH~FFH, Hihlk 23 (0] B ARSI E S, (H4HE b2 phor
(A5 P I S A B k7 LA 4y . w128 F T RAM A e [al#E S0k, @it “MOV @Ri”
R4V . FERRIIRE R A A X Rl 4% -0, @ik “Mov” #8415,

P EBRAMII S5 F a0 R B T, Hhikyis Bl /& 00H~FFH.

FF 7FH
. Wk Ih e 2 17 4
.mgt;?n (SFRs)
A ERAM 30H
) 2FH
;31(:) S0l AL Tk X
k128544 1FH
AN H#RAM 18H LAE4L 3 VTH
00 10H TAE4H 2
N T 1 |00
3 RAM 08H 07H
00H TAE4H o
fR128FT I HBRAM

128 F T RAMB FRE FHRAMIX o 8 FHRAMIX )R] 43 8 TAE S A7 a L IX, w7 FhkIX, H
RAMIX FIHEAR [X . T AE 2747 28 4H [X Huhik MMOOH~1FHIL32B (7 45) B 76, 40 44 (B —H R A —
M), A TSNS TIEF 74, 95 NR0 ~ R7, HIETARMYEEA], &
WA TAE A4, LR EEHEE . RO~RTZH A ey, 1AM RN HEAER
R . FEFIRETFPSWEHFE2s PRSI ATRSOZH & W 5 4 Hifd H I TAEFAF 84, W R HPSW
FAFRRIAAE . AT AL S0k X bk M20H ~ 2FHAE 16435 8.0 . 20H~2FH B 70 B 1] [ 32 3B RAM
BRI ARG ] DO s AT A — A A A, HE12847, BTGB ) ik v
00H~7FH. {7l Z00H~7FH, PHIRAMAL 128775 1yt th 2 00H~7FH; MANRE, —
HHhE S —FER, PR b T EH BE AR A AL HBEFE A g AN, T R R R
—ANFEWERIG, R HAERTES X . N ERAMA ) 30H~FFH R JT 2 FH F RAMAT HE %
X.o —ANSALIHERSEET (SP), H THMMERX . BAHLEN )G, HEARIGESPNOTH, & T
TAERAFZRAOFIRT, Kk, FH P WG TR 7 # N AT S BAIME, — Mk B 7ESOH LL S5 1 5
JCANH

EERECRMIS0S 1 LT AT IR 13922829991 STC12C2052AD A% 1T 8051 ¥ HLrb i Hg 61
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PSW : BEFREFEHFS (WHT4Hh)
SFR name | Address |  bit B7 B6 B5 B4 B3 B2 Bl BO
PSW DOH name CY AC FO RSI1 RSO oV F1 P

CY : tp&fr. SHATINZZER,, Ui EIBTAIE AL, ST IRIEE B i s AL (S A,
CYAL; JR2Z RO

AC : BEOZEENAL . BHATINEEERS, YB3 A, ST IREIE BB E AL, ACHT;
R0 BB AR EACH) H 52 78 T-BCDES INE . ks H 1) % .

FO : H/4s&ELI0,

RSI. RSO: TAEZFAFaSAMIEREN. WFER

RS1 RSO SHTE I TAE 2547 A 4L(RO~R7)
0 0 02 (00H~07H)
0 1 14H(08H~0FH)
1 0 24H(10H~17H)
1 1 34[(18H~1FH)
OV : i bR EAL.
Bl : R N7

F1 : HFPARERL,

P EEARENL . AR ES IR B NERACCH LI B AR . IR RN #sACCH LA
Houar s, WPEL 2 EINERACCH KN BN BE (BAH0M I, PALA0

HEFFE £T(SP):

HERRARET 2 — 8L H &7 88 . B B HER T AE NS RAMER R IO B . RAEENG,
SPHIGEALALOTH, A3 HEAR 5 HOSHEE LI 4f, 5 E0SH~IFHH L& T TAE S 7 a4
1~3, HLEFRFF R R X, ) a4 SPAE e A8 N 80HE TE K HI{E N E. . STC12C2052AD
ZANH LR A ) EAEKR, B EEE NS fG, SPIAIE K.

62 AFREKMOS 1AM AT IEEEAR IR 13922829991 STCI12C2052ADZ51 1T 8051 B3 Hloh 6wy
AR MiEESHMABETERAR MHL: 0513-5501 2928 /2929 / 2966 FEE: 0513-5501 2969 / 2956 / 2947
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P 256 RAMET IR TR I U %%)

;/*% ——  STC International Limited %/
/% —— AN Wk ik 2006/1/6 0 V1.0 */
;/* ——= IR STC12C2052AD/AD/PWMARFI L FHL MCU N #Y FERAMIEUR FEfFP———————~ */
:/* —— Mobile: 13922805190 */
. /¥ —— Fax: 0755-82905966 */
. /% —— Tel: 0755-82948409 */
: /% —— Web: www. STCMCU. com */
(/% ——  ARBERFEFAESTC-ISP Ver 3. 0A. PCBfY F#k4ife LA Fitidd ——————— */

P/ ——  WUREAERE R PE AL, B I TR SR SR R -/
Pk - WREAESCE T G| FZARRE, WA SR APERAM TR SR RR AR - +/

TEST CONST EQU SAH
;TEST RAM EQU 03H
ORG 0000H
LIMP  INITIAL

ORG 0050H
INITIAL:

MOV RO, #253

MOV  RI, #3H
TEST ALL RAM:

MOV R2, #0FFH
TEST ONE_RAM:

MOV A, R2

MOV  @Rl1, A

CLR A

MOV A, @R1

CJNE A, 2H, ERROR DISPLAY

DINZ R2, TEST ONE RAM

INC R1

DINZ RO, TEST ALL RAM
OK DISPLAY:

MOV P1, #11111110B
Waitl:

SIMP  Waitl
ERROR DISPLAY:

MOV A, R1

MOV  PI, A
Wait2:

SIMP  Wait2

END

LERERMB0S 1B AL AR G AR SHE: 13922829991 STC12C2052AD A% 1T 8051 ¥ HLrb i Hg 63
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3.3 5K IIBEF 783(SFRs)

RFIRIh fiE 27 47 4% (SFR) A& RN Fr 9 45 DI REA Bt AT

BLOPEH ML A AR SR AR

BHERE, 22— MRERIIREIRAMIX . STC12C2052AD 2 %1 H 5 HLN R Bk D e 22 A7 28 (SFR) 5
PR S 1R 128 7T RAMS AL A Rl i b bk Y L, #1045 FH SOH~FFH, {E AR5k D RE %547 8% (SFR) 2525
BT U845 .

STC12C2052AD ZF1 B 7 WL Rk D e 75 A7 2% 44 Pk S s ik i 5 4 SR s

0/8 1/9 2/A 3/B 4/C 5/D 6/E 7/F
OF8H CH CCAPOH CCAP1H OFFH
0000,0000 | 0000,0000 | 0000,0000
OFOH B PCA_PWMO| PCA PWMI OF7H
0000,0000 xxxx,xx00 | xxxx,xx00
OE8H CL CCAPOL CCAPIL OEFH
0000,0000 | 0000,0000 [ 0000,0000
OEOH| ACC |WDT CONR|ISP DATA |[ISP ADDRH | ISP ADDRL |ISP CMD | ISP TRIG |ISP CONTR |0E7H
0000,0000 | 0x00,0000 | 1111,1111 0000,0000 0000,0000 - | xxxx,xx00 | xxxx,xxxx | 0000,1000
OD8H| CCON CMOD CCAPMO CCAPM1 CCAPM2 CCAPM3 ODFH
00xx,0000 | 0xxx,x000 | x000,0000 [ x000,0000 x000,0000 | x000,0000
ODOH| PSW 0D7H
0000,0000
0C8H 0CFH
0COH ADC_CONTR [ ADC_DATA | CLK DIV [0C7H
0000,0000 | 0000,0000 | xxxx,x000
0BSH P SADEN 0BFH
x000,0000
0BOH P3 P3MO P3M1 IPH 0B7H
1x11,1111 | 0000,0000 | 0000,0000 x000,0000
0A8H IE SADDR 0AFH
0000,0000
0AOH 0A7H
Don't use
098H | SCON SBUF 09FH
0000,0000 | XXXX,XXXX
090H P1 PIMO PIM1 097H
1111,1111 | 0000,0000 | 0000,0000
088H| TCON TMOD TLO TL1 THO TH1 AUXR |WAKE_CLKO|O08FH
0000,0000 | 0000,0000 | 0000,0000 | 0000,0000 0000,0000 | 0000,0000 | 0000,00xx | 0000,xx00
080H SP DPL DPH SPSTAT SPCTL SPDAT PCON 087H
0000,0111 | 0000,0000 | 0000,0000 00xx,xxxx | 0000,0100 | 0000,0000 | 0011,0000
0/8 1/9 2/A 3/B 4/C 5/D 6/E 7/F
Al fr Sk ZICIE A= il
HE: FAASHNE RS PSRRI A FT LAEAT L #R4E, ANRERE DS BE LR I AN AT LLEAT 7 #24F
64  AFRERAKMSOSIEAHLRIIAR  IEEBERSCRF: 13922829991 STC12C2052AD A5 1T 8051 # ML L4 Fg

AL MIEE SR T ARAF

SAHL: 0513-5501 2928 /2929 /2966

FEE: 0513-5501 2969 / 2956 / 2947



FmSTCHJT MM : www.STCMCU.com A4 \/BER B : Bh7KF(13922809991)  Tel: 0755-82948411  Fax: 0755-82905966
= po

=) HhiR Mo VSE {7 kit K 755 LB SR
SP HERRTRET 81H 0000 0111B
DPTR |DPL|  HddEfREH (1K)  |82H 0000 0000B
IDPH|  sfindget (i) 83H 0000 0000B
SPSTAT SPLIRAZf74e | 84H [sPIF [weoL| - | - | - | - | - | - |00xxxxxxB
SPCTL SPI#Z# %7 /7% | 85H |SSIG| SPEN|DORD|MSTR |CPOL| CAPHA|SPR1| SPRO| 0000 0100B
SPDAT SPIE I 2 47 i 86H 0000 0000B
PCON HUJE P 27 /748 | 87H [sMop|sMopo | LvDF | POF | GF1 | GFo | PD | 1DL | 0011 0000B
TCON SEIT B4 /748 | 88H | TF1 | TR1 | TFO | TRO | TEI | ITI | 1EO | 1TO | 0000 0000B
TMOD %Hﬁﬁigﬁﬁ%ﬁ 89H | GaTE| o | M1 | Mo |Gate| ciF | M1 | Mo |00000000B
TLO 5E AR08 AL 27 /735 |SAH 0000 0000B
TL1 JE I35 VI8 AL a7 4% | 8BH 0000 0000B
THO JE I #0801 a7 47 % | 8CH 0000 0000B
TH1 JE N3 1 =8 AL ar f£4 |8DH 0000 0000B
AUXR i B 2 A7 52 8EH | Tox12|Tix12|uART Mox6 | EADCI | EsPI |ELvDI| - | - | 0000 00xxB
WAKE CLKO %ﬁ%uﬁ@g%ﬂﬂﬂ:%iﬁﬁtﬂ gy [Peaeir [ o e [ e[w v e] ] Jneo[maxo] oo oo

A

P1 Port 1 90H| P17 | P16 | P15 | P14 | P13 | P12 | PLI | PLO | 1111 1111B
PIMO  |P1HBLRLE & A7 450( 91H 0000 0000B
PIM1 |P1E#EAEE 24795 1| 92H 0000 0000B
SCON B 19 254748 | 98H | SMO/FE | SM1 | SM2 |REN | TB8 | RB8 | TI | RI | 0000,0000
SBUF Rz g | 99H XXXX,XXXX
IE T RS ERE | ASH| EA | EPCA_LVD | EADC_SPI | ES | ET1 | EX1| ETO | EX0 | 0000 0000B
SADDR | MHLHEhEF 1 %5 77 4% | A9H 0000 0000B
P3 Port 3 BOH| P3.7| - |P3.5]|P34|P33|P32]|P31]| P30 |1xl11111B
P3MO  |P3 AL & a7 /7 #50| BIH 0000 0000B
P3M1  |P3MIAEC E a7 4745 1| B2H 0000 0000B
IPH qﬂ%ﬂjﬁ%%fiﬁﬁﬁ B7H| - |PPCA7LVDH|PADC7$PIH|PSH|PTIH|PX1H|PT0H|PX0H x000 0000B

P P Se g2 (745 | B8H | - |Ppca_LvD|PADC_SPI| PS | PTI| PX1 |PTO | PXO | x000 0000B
SADEN | MAHLHLHEHEAR 5 /728 | BOH 0000 0000B
ADC _CONTR | A/D¥¥udsth| S /74% | CSH ADCiPOWERlsPEEDl|SPEEDO|ADC7FLAG|ADC7$TART|CHSZ|CHSI|CHS0 0000 0000B
ADC_DATA |A/D¥ 45 527 47 2% 5 | C6H 0000 0000B
CLK DIV | W4z fies  |CTH | - | - | - | - |ciks2|cikst| CLKS0 |xxxx x000B

SRR RII8051 B LT A 7]
FEBURHE: 7 3 U R T AT PR 7]

I AR S HE: 13922829991
Sl 0513-5501 2928 /2929 / 2966

STC12C2052AD %1 1T 8051 ¥ Kl 45 Fg
FEE: 0513-5501 2969 / 2956 / 2947
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P TN o7 kit e 755 -
i) Hiig HEHE| o Lep | BBt
PSW FERAEE A [DOH| oy | ac | Fo | Rs1 | Rso | ov | F1 | P [00000000B
CCON PCA¥E#IZ%7 7788  |DSH| CF | CR | - | - |CCF3|CCF2|CCF1|CCFO |00xx 0000B
CMOD PCARS 75 A74% D9H|cIDL| - | - | - | - |cpsi|cpso| ECF |0xxx x000B
CCAPMO PCA NII{()e(igli:e? Mode DAH| - |ECOM0 |CAPPO| CAPNO| MATO | TOGO |PWMO| ECCF0|x000 0000B
CCAPMI1 PCA Ng’:g‘if; Mode DBH| - |ECOM1 |CAPP1|CAPN1 | MATI | TOG1 |PWM1 | ECCF1|x000 0000B
ACC Zmes EOH 0000 0000B
WDT CONTR| FHI 1Mz h|&SF4 | EIH WDTﬁFLAG| - |EN7WDT| CLR_WDT |IDLE7WDT| PS2 | PSI | pso {0x00 0000B
ISP_DATA | ISP/IAP ##E774/7%% | E2H 1111 1111B
ISP_ADDRH | ISP/IAP =8tk 27 47 4% | E3H 0000 0000B
ISP_ADDRL | ISP/IAP {87 i 2 77 2% | E4AH 0000 0000B
ISP._CMD | ISP/IAP #i 4% frss |ESH [ -] [ - T -1 [ Msi | Mso ]xxxx xx00B
ISP_TRIG | ISP/IAP fiy & fil & 7 /745 | E6H XXXX XXXXB
ISP_CONTR | ISP/IAPFHi| 2 /£ #% | E7H | ISPEN| SWBS [SWRST|CMD_FAIL| - |WT2 | WT1 | WT0 {0000 x000B
CL PCA Base Timer Low | E9H 0000 0000B
ccapor | PCAModule-0 Capture |y 0000 0000B
Register Low
ccapir, | PCAModule-I Capture | oy 0000 0000B
Register Low
B BE o8 FOH 0000 0000B
pca pwmo| PECAPWMMode e, 1 | - | - | - | - | - |EPCOH|EPCOL xxxx xx00B
Auxiliary Register 0
pca pwmi| PCAPWMMode = byt | - | - | - | - | - |EPC1H|EPC1L xxxx xx00B
Auxiliary Register 1
CH PCA Base Timer High | FOH 0000 0000B
ccapon | PCA Module-0 Capture | 1y 0000 0000B
Register High
ccapiy | PCA Module-l Capture | gy 0000 0000B
Register High
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TR TH A B A H — R E805 1B L I — S A A
1. BFITEREPC)

FRIF T BB PCEY) I R AT, AJE TSFRZ . PCFK 1607, &5 TH kI HITE 44
G ) 2 A7 2e . B ML EFERE AT JS, PC=0000H, 5% 5 A HLNFE T () % B e FF G AT 72

1

s

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

3. BEF=s

B A7 e (L eV M BRykis B i 5 BN EsARC &1E . MUL  ABHE 44 2N 23 AR 25 47 28 B
HISAL TR 5 HUkH e, FrfF i 160 e f R = 1 A AEAT, = F A EB . DIV ABFE 4 HIB
FLLA, BEBFRAEMAEAT, RBUFBAEBT . 2 ASBIE /] LA 1B FH B (2 27 11 8% .

4. BFRESEPSW)E1EE
SFR name | Address | bit B7 B6 B5 B4 B3 B2 Bl BO
PSW DOH name CY AC FO RS1 RSO ov F1 P
CY : tr&fr. BATINEBEN, AHe A EIBTAI A B, BT RIS B i A S AL
CY N1 RZ MO
AC : HHIEBIAL . HHATINEEHES, MBI A RN, SRPATIEGEIE HBIA AN, ACH;
R N0, VBB bR EACH) B B2 7 TBCOM N s B A %
FO : HP4REA0.
RS1. RSO: T AEZFAEa2HIEFES7 . RSTI. RSO:  TAEZ RSl fefr. WF&

RS1 RSO HTAEH ) TAE 2 A7 25 4L (RO~R7)
0 0 041(00H~07H)
0 1 141(08H~0FH)
1 0 244 (10H~17H)
1 1 340 (18H~1FH)

OV : fHbrEAL

FO : FF#RENL.

Bl : {REfI

P FEFFEAL. EAREAIIAZAAT BN sACCH AN B BB . G B B ngeACCH 1A
HONTTHG WPE L M RINESACCH A EON L (BFE0N) I, PAZA0

LERERMB0S 1B AL AR G AR SHE: 13922829991 STC12C2052AD A% 1T 8051 ¥ HLrb i Hg 67
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5. %15 £H(SP)

HEARFRET R — A8 B Fl 785 . 'E s W HERR TV AE N SERAMBR FH 1 B . KRG E NG,
SPHIIGEALALO7H, [FSHER G EHOSHH G 4h, HREO0SH~1FH Y. G g T LA s fran 4
1~3, FHAERFBRTT HRIX X, 5O SPAE 2028 8OHER B A FIME N H . STC12C2052AD
ZA AR A AR, RS EOE B NHERR 5, SPI I K.

6. BIEIEET(DPTR)

BAETE 4 (DPTR) & — 16405 %748, HIDPL (fk847) AMDPH (75 847) 41k, k&
82H (DPL, ik 777) F183H (DPH, f11) o DPTRAZEALSr805 AL il — 1] LA B Bk AT 16457 A 1) %5 A7
A T] 23 51 X DPLI DPHA% 7 15 it 47 #4E

68 AFREKMOS 1AM AT IEEEAR IR 13922829991 STC12C2052AD %1 1T 8051 4 ML SCH6
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$F4E STCI12C2052AD RSB S HLII/O O 4%

4.1 VOOZMARN TERKKREE N B

VoOfc &

STC12C2052AD R4 5. 75 HLETA /O 113 A] H FAF Be B plea fh TAER M 2 —, i FRAr
TRo AFRERLSN Ay XA /59 Fh (bRAESOS L IR ) o SRHENR S L /58 L . U
(PR BT Ui th Thag o REAS 1 F 274 1l 25 A7 2% A0 (00 FF 2 A7 42 il B /S 51 I CAE 2R Y, STC-
12C2052AD R 5 8 5 HL b oL A Ji XU R /55 b4 (FE 458051 IO ) #ixl. 2VEL LR A
F T, 0. 8VEA NI AR HL T . BAN/O D IRBNRE 4 aliA F20mA, (HEEAN I A e KA T

55mA.

P3H#E <P3.7, x, P3.5, P3.4, P3.3, P3.2, P3.1, P3.0, JEP3. 6> (P3O H#htk: BOH)

P3MO[7 : 0] P3MI [7 : 0] /O I
YEXTH] (16458051 /0 AR
0 0 FEHLIR N IA20mA , BT N230pA
HTHliERZE, PR AN250uA~ 150uA
0 1 SRMEM AT (3R BRI, ATIA20mA, BRI ELED
1 0 O C D
1 1 JHJE(Open Drain), N ERHIBHWIT,  ZAHD
2405 MOV P3MO0, #10100000B

MOV  P3MI, #10010000B
;P3.7 87, P3.5 N BHET N, P34 ES 4, P3.3/P3.2/P3.1/P3.0 AHEX M) 11 /55 i

P1O%EE <P1.7, P1.6, P1.5, P1.4, P1.3, P1.2, PL.1, P1.OH>(P1AhtE: 90H)

PIMO [7 : 0] PIM1 [7:0] |10 O (P1x WA/DAER, 75 2o Hod BT IR sl s B )

YEXLH] (16458051 1/0 AR

0 0 FEHLAR T34 20mA | $i FELI N230pA
G RZE,  SEFRAN250uA~ 150uA

0 1 Heddd OB g i, nE20mA, ENER I H D

1 0 ORI C @D, BZVO N EVENA/DIE, 1) ik

1 1 JFIR(Open Drain), UFAZI/O T FE/ENA/DAEH, wlkibiiz

4l MOV PIMO, #10100000B

MOV  PIMI, #11000000B
P1L.7RTFIR, P16 N R R i P15 A B S\ P1.4/P1.3/P1.2/P1.1/P1.0 AHEX 7] 11 /55 -+

SRR RII8051 B LT A 7]

AL MEESRHAE T ARAR

I AR S HE: 13922829991
Sl 0513-5501 2928 /2929 / 2966

STC12C2052AD A4 1T 8051 # )5 HLH CIEH 69
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i

s
x
]

~
il

AR EEANT/O L 55 b F7 i # 8K 52 20mA 1) Fa i G 2 EE N PRI fEL R, Wik, 560Q%%), 7&
SR L TR B 20m AR Bz R (BB PRI R BED | RN A I TAE IR E A B
id55mA. BRI AMCU-VCCHL A H FELIAEAS R 55mA, MMCU-Gnd it Hi IR AN ER L 55mA, BRI /i H
LY AR AN RE R L 55mA.

NS T/0 PSR A A7 A S b 51 Tt kb, DATG (8 P A

P3 register (7] {7 5-11)
SFR name| Address bit B7 B6 B5 B4 B3 B2 Bl BO
P3 BOH name P3.7 - P3.5 P3.4 P3.3 P3.2 P3.1 P3.0

P3MO register (A7) {37 F-41k)
SFR name | Address | bit B7 B6 B5 B4 B3 B2 Bl B0
P3MO BIH | name | P3MO0.7 - P3MO0.5 | P3MO.4 | P3MO0.3 | P3MO0.2 | P3MO.1 | P3MO.0

P3M1 register (A~ 7] {7 3H4k)
SFR name | Address | bit B7 B6 B5 B4 B3 B2 Bl BO
P3M1 B2H name | P3M1.7 - P3M1.5 | P3M1.4 | P3M1.3 | P3AM1.2 | P3MI1.1 | P3M1.0

P1 register (7] F-11b)
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
P1 90H name | P1.7 | P1.6 | P1.5 | P14 | P13 | P1.2 | P1.1 | P1.0

P1MO register (A7) {37 F-41k)
SFR name Address bit B7 B6 B5 B4 B3 B2 Bl BO
P1IMO 91H | name | PIMO0.7 | PIMO0.6 | PIMO0.5 | PIM0.4 | PIMO0.3 | PIMO0.2 | PIMO.1 | PIMO0.0

P1M1 register (/0] i F-4k)
PIMI 92H |name|P1MI1.7 | PIM1.6 | PIM1.5 | PIM1.4 | PIM1.3 | PIM1.2 | PIM1.1 | P1IMI1.0

70 AFRECKINR0S 1 ML BT AR IR AR SR 13922829991 STC12C2052AD %1 1T 8051 4 ML SCH6
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4.2 VYOOZ AR TIEREREIERE

4.2.1 EXEOMEEE

VO 7] 11 5 TR0 T R 4 B L RO\ S BT 7 7 B T RS o R PR 24 1 2
WM LI IRE A F AR5, F VAN B SRR . 24 31 R SR, & IR A SR 3,
AR 24 K LA o ST 1A 3 ot A 3 AR [ P 7

E3A LR, A LR S EETy 5 LR, MO%% AR Bl A Gt
SN T T o b (05 A DR 5 e VA SO0 ) VAR 1o G SR — A 31 Bt A 1T s
BFRFURN, 55 LROCHT “H88 Ei7 TR, A TR A SRR N, SN E
WA ZFAT 4 T EE FRLIAG B 70 5 D 0 oL FE R ) T P R DA T

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

B3I BRSO RS . 4R OB LKA, XA b P SR B
[ 11 BSOS L5 B, 4 R A SR ILI , T b BT TF 202N G LI £S5 5] A0 % 63538 44|
R

YL 1 TR

Vce Vee Vcee
24NCPU
o Z2E s
Ui
o . 5 | B
D@hﬁﬁz?&—' >" ¢ d VEE LU B KT 3k
20mA, % H R
-
LIRS (S A
YHER I i HY

STCI12LE2052AD £ 71| 5 Fr ML 3Vasfd, Wi eS| hn EsVEE K, K2 M5l
I Vee, XFESEUAANIThRIEFRE. K, EWOA B AE X R EAR A ) 3VER AL 5| A
SVER T, W F A5, ZEhnPR AP, B AR MO AR S, BT A e R S .

AEX ) 11 A AN B 4 A A BN BB — ST FL B
HEXUIE) LR RIRASHY, 2By 1 A AT RI Ml IR 6 (RS

EERECRMIS0S 1 LT AT IR 13922829991 STC12C2052AD A% 1T 8051 ¥ HLrb i Hg 71
R ml ESH T AR AR HHL: 0513-5501 2928 /2929 / 2966 FEE: 0513-5501 2969 / 2956 / 2947
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4.2.2 iR E

SERHE St TG B A0 T B A M 5 0T R DA S HE X ] D T R S5 AR R, (H B AR 9 LI
SRR s B, HEIRAE A — O T 7 RIS AL A 1 L o
SRS 51 I B 2 N BTN .

Vce
iz FL AL A K AT 34 20mA, iy HH s
B
N4 % —[>o— o
S il
Ii JEE LA AE R K2 20mA, iy HAAIG I
AN K P
TN ¢ °<} AR
S HE S 4

4.2.3 XAMmN (5 BEE
SN RSB 40 PR

SONEIN GEBRD) B, AP AL 20mA B3R I BE )
B ¢ << 0
) Gl

BRI (e BE) 1K
BN VHEA T B R A A BN DA — AT ] F e

4.2.4 FimmticE GESMN ERIEEIR, HAIiE)

G AE R NORS, TR SE T ER kA . Sy — AN B N, XA B
F RS L, — W B B A RV ee . R AMRA B B PR, FRIRAOT/0 T4
MRS, I MR B A TR SRAO T/O TR ATV AN T /0T o 3Rt SRR R iz 5 v AR
F. O A B R

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

L TR SE20mA, Hith AT
Ty
AL °<} TR

Tt (A B i b, AT i)

72 AFREKMOS 1AM AT IEEEAR IR 13922829991 STC12C2052AD %1 1T 8051 4 ML SCH6
AR MiEESHMABETERAR MHL: 0513-5501 2928 /2929 / 2966 FEE: 0513-5501 2969 / 2956 / 2947




FmSTCE Ji W%l www.STCMCU.com @A N/BFAR G : Bk T-(13922809991)  Tel: 0755-82948411  Fax: 0755-82905966
R T/01 B I = I
MSHH PR/ 0O A RIS, 5 R R
A LR T/0 1 FARAR sy B ARSI, BEANKT, SEBRBCH 18k, B4 2 — 1 RIWT
PIM1THI805 LB A HLIE BERBR T, BAFHAT R AL = 18- & SL BN R MEOIR TS, B BT
SR VA AL i, B BB RN, IERR R T VE R AR A i B KA R R I 1 B2 2
YRR SERT, LRI T .
A L SLBRBEA R, B P OK 1
A7 L2 SN B2 A RNPN AR, oA N b e BE, Heseietldr £ KM, I/00 st M iz b
$1 2 K HRH, BB K% 1/0 O 1% B i f .

LR SRIR T, R

KI5 2 X BILED R I AR A BRI e B, UK A - B PRI FELRE, 2 /bt
Ina7oRRg DL

RIAT e S AT B B A2 B 4 PR B, SEBR TAE R B 0 PR U FE B, S b TAERY AT
e 2N T/0 O 3% AR, JF BAE R iE T i, JEAE — A, FRAT%0E —NCMOS FEL B 112
AN AN N 1% B R — R, I PR, AR TR BN OHFPRE,
DA B A R A — A PR, 805 188 K ALI 85 b dr N7 FHOAS N LI, £ 2/ B
B ) s A G s L AL, T B R A — AN R IRRIT/00, B FTREIE A T/0 D HRIR. I
FEFHN A KPR I FELBE, B 7E R A 3 b, RN Y B e W v R T/ 0 11 [ B DK

LERERMB0S 1B AL AR G AR SHE: 13922829991 STC12C2052AD A% 1T 8051 ¥ HLrb i Hg 73
R ml ESH T AR AR HHL: 0513-5501 2928 /2929 / 2966 FEE: 0513-5501 2969 / 2956 / 2947



fRSTCE 7 M3: www.STCMCU.com  QIHA/BFR S : Bh/k-F (13922809991)  Tel: 0755-82948411  Fax: 0755-82905966

4.3 —HpEE = AREYEHI B B

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

15K(3.3K~15K)

WU 85 _E i, g EREBAR1(3.3K~10K), WIE A Ly s FHR1(3.3K~10K),
ER2MMEAE1SK LA b, B SR 4 e

4.4 BLAVL 5t T AR ETE IR RS

1K
1810 | X ———AM—> Vee 83 ERr/ MU T, e R RO bR
HH

PRI HL PR B R T IK, H/AE/NT4700

e /58 bR, I FR AR SN RO TR

X P 1K
HE1/0 e W\, fin-

5 RABEHARGEIVASVEHIONEE

A=

STC12C2052AD R F1|5VER Fy HLIEHES. 3VESAERT, NEG1k3. 3VEFARZA 75V, mlAH M
SVELF HLT/0 0 45 8 —AN330QIK BRI FEPH 23 3V RO T, TR T WG/ 5V R AR T/0 0 ¥
BROTIRECE, WriF W Es Edr B b, AHM 3. 3VER{ET/0 0 4MER M 10K _Fdz R RE 33, 3VER4E

Vee, IXFERFETZS. 3V, [KH TR0V, MARE—PIER.
3.3V

10K

330Q
SVERfRT/00 1 3. 3VERfEI/00

STC12C2052AD A% 1T 8051 B ML S f6 e
FEE: 0513-5501 2969 / 2956 / 2947

AFRECKINR0S 1 ML BT AR IR AR SR 13922829991
SML: 0513-5501 2928 / 2929 / 2966

74
AL MIEE SR T ARAF



FmSTCE Ji W%l www.STCMCU.com @A N/BFAR G : Bk T-(13922809991)  Tel: 0755-82948411  Fax: 0755-82905966

STC12LE2052AD & F3VER  HLIEREVIERFET, AP 1E3VERFAZA 15V, WRMBK
I/O2%AN, AIfEiZI/00 LEE— /M REoRE, BERETS. /MMESHER TR
TAE RN, T/ODOR A ER R &R, FrolRl/0MmRE L& BT SR 5 BENK
i S3E, T/ AILE0. TV, /NF0. SVET B K HLEET/0 RS RR B .

s rptasm/on DXp——X] shassi g s

STC12LE2052AD A 513V F HLIERESVES R, BT IE3VEsF & Z A T 5V, WRMMKII/0

C2%iH, aTH—/NPN=ARE eSS, HREEmT: sy

10K
wimvor DXE— 1 ':
X svastiorn
2K

4.6 apfalitl/OoO0 LB E AT K T

FE8051 5 AL b L AT AL I /01 Dy 55 b vy AT 4 e, TR 22 S B R 85K b IR 3
SET/0 1 A H T4t 75 U T P2 (9 AR 48 (0 5538) Wi R0, BUSTCI2 R 51 #f ML BB AT 59
b SO SR A A AT AR AR RO R [

IURTAESTCI2 R AN B 7 HLT /01 _Ein—AN FRrrFH (1K/2K/3K) , X FF R AR, EAR R
HUAEET/0M 255 Ehr/ m P, (BT AW ERaE /1A R, MAME NSz i B BN, TEik
WP, BTLAZT/00 _F iR AL R A R . G SR B T/ 0 3R B A s T, AT /0
DB R, R s S, T/0 D URBh FELIR AT IA20mA, #E AE T LUEZ I BRE N
HL P o

KF470Q

I

M I/00

1K/2K/3K

LERERMB0S 1B AL AR G AR SHE: 13922829991 STC12C2052AD A% 1T 8051 ¥ HLrb i Hg 75
R ml ESH T AR AR HHL: 0513-5501 2928 /2929 / 2966 FEE: 0513-5501 2969 / 2956 / 2947



FARSTCHE 7 M : www.STCMCU.com  BUEE N /W& B #k7CT (13922809991)

Tel: 0755-82948411  Fax: 0755-82905966

4.7 PWMEHBT/0 OB
AT /0 VR PWWHT H B, 2 IR A

PWM Z AT EPIRES | PWMBS RS
R BRI /R R
9 BRI | 0 L 10K ~ 1K .
s S HEAR /R )
e dednh AT R BT FELLOK ~ 1K
I NN/ =R PWMIE %k
TR TR

|

PR 7t A BHL A LOK 21 1K

1/0r1|g |—|:I—o
ik

76

AFRECKINR0S 1 ML BT AR IR AR SR 13922829991 STC12C2052AD A% 1T 8051 B ML S f6 e
AR MiEESHMABETERAR MHL: 0513-5501 2928 /2929 / 2966

FEE: 0513-5501 2969 / 2956 / 2947



FAHSTCHE TP : www.STCMCU.com A N /&S M5 : Bk7kF(13922809991)

Tel: 0755-82948411  Fax: 0755-82905966

4.9 VOO EIZIRFILEDIRLE N %K E

1/0
1/0
1/0
/0
1/0
1/0
1/0
/ 1/0
P22 1 »[Ivee :
P23 []2 31 Jp2.l Ruf [Re| [R3[ [Ra | 5| |re| |r7[ |re[| R1-RSFHAE
RST[]3 30 1 P2.0/PCA2/PWM2 ATORK
RxD/P3.0 4 29[_1P1.7/SCLK/ADC7 al bl c] df el f] gl dv HATORKA
TxD/P3.1 15 28 []P1.6/MISO/ADC6
P0.0 6 27[1P1.5/MOSI/ADC5 H H H H
%]
XTAL2 []7 ®) 26[1P0.3 . . . .
XTAL1 []8 "P 25[1P1.4/SS/ADC4
TNTH (98]
INTO/P3.2 19 > 24[1PLI/ADC3 COM1| com2| ComM3| com4
po.1 10 23[P02 Rl k2 R "
INT1/P3.3 11 22[JP1.2/ADC2 171 | 47| amf]| an
ECI/TO/P3.4 12 21 []P1.1/ADC1/CLKOUT1
PWMI1/PCAL/TI/P3.5[_]13 20 1 P1.0/ADCO/CLKOUTO /0 1/0 1/0 1/0
PWM3/PCA3/P2.4 14 191 P3.7/PCAO/PWMO
I;Z-ZDD s ;j%ij—g L/OF A S 443t
e - N St o
FRARE b8 2% Ha it 1

T/0 I Zh AT SRS B B I, AT LK
s NI E TP RISE, HONFRIRTIRE, &
R RS 4 B e 2B

AT BA—

 ——
1/0 LED3 /]
1/0 LED4 /]
1/0

1/0—r—m2s/
1/0—R6— b /]
1/0—RL— ¢ /]
I/Oi:l—d/
1/0—R— ¢/
1/o—RI— /]
1/0—Rl—y 2/
Lo—R2— dp/]

R5-R12 HE [ FHAE 1K

VCC

COM1| COM1| COM1

I/0 ) A F R sh 4 3
H A% B0 5 5 25 o 5% ]

SRR RII8051 B LT A 7]

AL MEESRHAE T ARAR

I AR S HE: 13922829991

S 0513-5501 2928 /2929 / 2966

STC12C2052AD A4 1T 8051 # )5 HLH CIEH 77

FEE: 0513-5501 2969 / 2956 / 2947



FMSTCE 7 MU www.STCMCU.com  BI#E A/HFR B Bk T (13922809991)  Tel: 0755-82948411  Fax: 0755-82905966

4.10 /OO EIEIRFILCD N A% IR E

l
/ N\ [T]m [T]Rz [T]R3 R4
100KQ 100KQ [J100KQ |]J100KQ
SEGI SEGI_/ N__COoMI [
CcoM2
| SEG2 ] N\
SEG2 N COM3
SEG3 SEG3 A AN COM4
[T | secs SEG4 RS [R6 [R7 [IRS
SEGS 10 SEGI ’1]|001<Q [1]]00KQ [l]]()OKQ 100KQ
Dj SEGS |—=22 o SEG2_/] T
3 | SEG6 |—3EG~ vo —SE&~ =
1 SEG7_A 1o —SEGE /]
" SEG7 o —SEG5 A
[T | sees —3E98S vo ——3E38~
comi l_comi_A o —SEGT /]
o SEGS
coM2_
COM2 1o COM1
coM3 | COM3 / 1o ——COM2
COM3
I/O—/
COM4 | COM4 o COoM4_/1

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

/O [ iifaf #% 1| Segment

/O H B 42475 | Segment, 72 542 H A0 B ) 1 46 HY 2 B A, 587 ) Segment 5t /& Vee BLOV
/O 111 f14a] 2 41| Common :

/O EA124 100K 1 43 & L FH 40 il.Common, 241/0 H % H N0/, A M I Commonii A0V, 24
1/O ISR HEHR 4 4 9 1R, A5 B Commondiis AVec, 231/010 4 = B4 AR, A8 B K1 Commonii N

1/2Vee, v?c
/ N [T]Rl [T]RZ ﬁm R4
100KQ 100KQ 100KQ 100KQ
SEG1 SEG1 N__COMI |
SEG2 — t R CoM3
SEG3 SEG3 1 N CoM4
[T | secs SEG4 RS [R6 [R7 [IRS
SEG5 1o SEGL ’1]1001(9 [1]1001«1 [1]1001(9 100KQ
|:|j SEGS p—m>3EG3 ~ o SEG2
L | sege —3EG0 1o zggi g
—/
LT | skor S {ﬁg —_ SEGS /] 1/O control
Dj SEGS SEG8 o SEG6
SEG7
COM1 — SEG7 /] o ‘
comt 58 SEG8 1 VO, BBz 4%, ik APower DownZ.
comz —EOM2 /] 1o —_COMI WS %O E R, THEICommonsit
COM3 COM3 /o ——COM2 /1 R LI
COM4 10 COM3
coms | LM/ o ___coma_A

LCD4X8 1/2 BIAS

78 AFREKMOS 1AM AT IEEEAR IR 13922829991 STC12C2052AD %1 1T 8051 4 ML SCH6
AR MiEESHMABETERAR MHL: 0513-5501 2928 /2929 / 2966 FEE: 0513-5501 2969 / 2956 / 2947




ZFESTCHJTMi: www.STCMCU.com QIR N /B S k7K F(13922809991)  Tel: 0755-82948411  Fax: 0755-82905966

4.11 A/DiIREEF IR N A% ERE

o/
P22 1 28 Vee
P23 2 27 P2.1
RST 3 26 P2.0
RxD/P3.0 4 2] 25 P1.7/ADC7
TXD/P3.1 5 g 24 P1.6/ADCG
xTAL2 6 g 23 P1.5/ADCS
XTALI[ |7 7 22 [ ] P1L.4/ADC4
NTOP3 28 g 21 P1.3/ADC3
INTI/P3.3 20 P1.2/ADC2
’ = L 0 005 051 1'.5 1520 2025
ECI/TO/P3.4 10 N 19 P1.1/ADCI/CLKOUTI =
[oe]
5 18 P1.0/ADCO/CLKOUTO ST - -
PWM‘”CA””§24 ! B 1M HL B T DA S A S B R A A B
. 12 P3.7/PCA ; - o
SR T A, 161 L e LA R 4 5
P25 13 16 [Jr2. 5 5 47 1
Gnd 14 15 P2.6 i

A LB R 10MZ SRS F b 70 T, RSB IR SR 2 R E AL

VFAE 0. 26VYE F AR AL, AT LAAT 25 G 1A Dy L BEL % 22 Bl 2

LA TS AR P P RGO 2R R, G R R A SR WU B in AR E W]
RO FE, T RLY D SRR T A BRI HL IR VIR R

EERECRMIS0S 1 LT AT IR 13922829991 STC12C2052AD A% 1T 8051 ¥ HLrb i Hg 79
R ml ESH T AR AR HHL: 0513-5501 2928 /2929 / 2966 FEE: 0513-5501 2969 / 2956 / 2947



FMSTCE 7 MU www.STCMCU.com  BI#E A/HFR B Bk T (13922809991)  Tel: 0755-82948411  Fax: 0755-82905966

BT TR

51 St/

FHEJT R A SO 4 S AN AT B (4. Tk S T AR (R R R
fodt. SRR R R4, SRR B R 5E 2R . (ESTCHE A HL R 1) b7 5 AT M
W

BYASIIES S5
© HESUE
o[RS
© AfFAR L

HAXE Tk

A3k

(VASSIR

5.1.1 yZBIEut

SEEDFHEWARSLRIEL, BRI A BEAUT HiRS X SN F i E R, KA
Iy

. MOV A, #70H

IX 23 R T B W ST BB TOHAL 1% 31 B gsArh

5.1.2 HESut

EEETFHTT AP, A BRERIRS BRSNSt HiETa7 ARGk
BRIk I RE A7 2 . N B 2R A B A A M kb 22 18] . HE ek o i 27 A7 2 A0 A7 Mk 4% 1a] W fg
BT U7 51

. ANL 70H, #48H

FKoRTOHH TG I 5L B 48HA “ 57, 45 BAFMAETOHR o . o 70H y B 2k
hk, o N B BUEAT A 2 RAMA 1 — N EAL TG

5.1.3 (833t

8] % F-HE R FROERRIRT AN “@” FrekFon. B, BHAERIPAIEHEZ40H, WEEIEE
it #40H . T BB & s 955H, AW NE4:

MOV A, @R1

JEHHESSHAE L B BN as

80 AFREKMOS 1AM AT IEEEAR IR 13922829991 STC12C2052AD %1 1T 8051 4 ML SCH6
AR MiEESHMABETERAR MHL: 0513-5501 2928 /2929 / 2966 FEE: 0513-5501 2969 / 2956 / 2947



ZFESTCHJTMi: www.STCMCU.com QIR N /B S k7K F(13922809991)  Tel: 0755-82948411  Fax: 0755-82905966

51.4 7RI

F 77 28 FH A R 0 T E B 7728RT-RO. BUINGRA. JEJTZE7708B . MU 75 77 SR firC
G . 30P % 7 28R 7-ROBIIE A IO IR RLF%, ACC, By DPTRIHEAL RICHE & 2E 4
L, R, 245 T H A — R A T A R

9 1 98 T A IX 4R 1 TR AR A 7 2 RSB RS 1. RSOJESE . 5 4 M8G5 (1%
A7 B35 B AR X o 247 28

. INC RO :(RO)+1 — RO

5.1.5 HExT St

AN S HE R R P AR PO I S HE 518 258 7 WA o,  Has FAE NS
AR NE . FR b AR MR B b, PO BT E AR AR R R, 84 A
FIER AW E. BT B HhE A FPCR e b =, A LR A -0k 7 AR A X -
e MRS, TR RINTEE N+127 ~ —128. X FhFh 5 REEH T H#1E4.

. JC 8OH  ;C=1 Bk¥%

FoRATIAINLCNO, WREF T EBERPCHMINEARNE, AR, HHAACAHL, WELPC
W 2 e SRR, N bW A% 580N G AT/ B 1 45 AR N Z 84 1 B Huht.

5.1.6 TSt

EARNEFHE R, SR ERER T B — NME R R R E AR b A A AR . AL F AR, R
BE SN R, 4R N E Sl . AR hE A AE RS L T B 2 PO b bl 25 A7 e
DPTR.

e MOVC A, @A+DPTR

TR BN I 5 ey, HARSHIEEFFLSDPTRA B A AN, Hoah RAE AHRE
bk, Bz oo EOEN BINdsA.

5.1.7 (LSt

LT hk 2 Fi e — S P R A7 fits 2 RAMANRR 2K T RE B A7 28 AT AL VR I -0k o 7EEAT AL
BAERS, BT REALALCAE A E Bngs, FRAMERE A Bz fthhl, ARG R IE
T M O ZA BT A A o ALl 5 7 B S i T b e & — R, BB ERAE
N CAIX 4y, A FH A Ry

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

EERECRMIS0S 1 LT AT IR 13922829991 STC12C2052AD A% 1T 8051 ¥ HLrb i Hg 81
R ml ESH T AR AR HHL: 0513-5501 2928 /2929 / 2966 FEE: 0513-5501 2969 / 2956 / 2947



FnSTCHJTM: www.STCMCU.com  Ol4a N /BFR &M Bhk-F (13922809991)  Tel: 0755-82948411  Fax: 0755-82905966

52 IHSHRENKEL

- SUES0S 1R AR S A A, (LT I IR K
———JLPINC DPTRIE A MBI KR4 TE 2415
AR N DTSR S -124

WL INRE /25, STC12C2052AD 51 B Fr HLE 4 R4 v 43
1. ﬁﬁﬁélﬁ*fa 3

2. EAREAERIE S
3. WIRHRER %b
4. %%J%%%;H?, 45 12TII8051 | [ STC12C2052AD £ 4|
5. /R L EEFERFE L. e PATFr I oh | | 482407 B 75 i b
FEEe  RIFR L RAR W FRITR.
HARBAIELIES i ¢
- . T Lom /LA | 1L ek

et e s | WEEBSE | e B
ADD A, Rn |ZFAFae WA IR 2N 1 12 2 6%
ADD A, direct | FL 3 IR 0 R HCE N2 B nds | 2 12 3 415
ADD A, @Ri |[AJ$ERAMAR [ E5H in 21 22 4% 1 12 3 4%
ADD A, #data [3ZEIEOMB] B A04s 2 12 2 61
ADDC A, Rn [&AF8adbanimE] Rmas 1 12 2 6f%
ADDC A, direct |B 4 bbb 0 1) N 2570 2E A0 i 2 S 4% | 2 12 3 A%
ADDC A, @Ri |[A]ZRAMPYZEAFHEN NS 20 4% 1 12 3 A%
ADDC A, #data |37 RIECH HEGT N2 2 h02% 2 12 2 61
SUBB A, Rn  |FRIN#8HfE 00 Ik 25 7725 N 2% 1 12 2 6f%
SUBB A, direct |RIN%EH (50 H B b0 IN A | 2 12 3 4%
SUBB A, @Ri |RAN#HT A5 70k I HERAMA (1 i 25 1 12 3 af%
SUBB A, #data |ZInai 40 pfor R $ 2 12 2 6fi%
INC A Smdsint 1 12 2 61
INC Rn AAEA L 1 12 3 A%
INC direct [EEZ3: 1N R ID 2 12 4 3%
INC @Ri [ FERAMERJC i 1 1 12 4 3%
DEC A EIE 3 1 12 2 6f%
DEC  Rn AT ARk 1 12 3 41%
DEC  direct IEE23: bR ST | 2 12 4 3%
DEC  @Ri A HZRAMER T L 1 12 4 3%
INC DPTR  [Hhbik % A7 45DPTRN 1 24 1 244%
MUL AB ASE LB 1 48 4 121%
DIV AB AR LAB 1 48 5 9.61%
DA A SR R A 1 12 4 3%

82 AFREKMOS 1AM AT IEEEAR IR 13922829991 STCI12C2052ADZ51 1T 8051 B3 Hloh 6wy
AR MiEESHMABETERAR MHL: 0513-5501 2928 /2929 / 2966 FEE: 0513-5501 2969 / 2956 / 2947



FAHSTCHE TP : www.STCMCU.com A N /&S M5 : Bk7kF(13922809991)

Tel: 0755-82948411

Fax: 0755-82905966

BARERERIES

o s T 128 Bl /AL B | B/ HLES A | R

et ek s | WpTEE | RGN | Rt

ANL A, Rn FMBE AR 57 1 12 2 6f%
ANL A, direct SN 5 ERk oo <57 2 12 3 Af%
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MOV A, Rn TR N IEN BN 1 12 1 121%
MOV A, direct JEke: b RS vl IR N il 2 12 2 6f%
MOV A, @Ri B RAM A (1) 5 16 N B2 1 12 2 61
MOV A, #data DAUE S PN 2 12 2 6f%
MOV Rn, A FINAS N IEN T AT A 1 12 2 ofi
MOV Rn, direct L2 M B SR G 1) B 8 N P A7 A 2 24 4 6f%
MOV  Rn, #data 57 B Hi N\ 2 A7 2% 2 12 2 o1t
MOV direct, A ZUNEE N 2R N R T 2 12 3 afi
MOV direct, Rn AT AT A N 2 IE N E bR A T 2 24 3 8%
MOV  direct, direct  |ELHbE ST H B IE N B — N H bk oo 3 24 4 6fi
MOV  direct, @Ri  [[A]FZRAMH A £t 26 N L B bk 50 2 24 4 ofi
MOV  direct, #data  [SZEI%0GE N H B IEHT 3 24 3 81
MOV~ @Ri, A SN P9 AR A EERAME T 1 12 3 4%
MOV  @Ri, direct  [ELFEHAE PR T E IR 1% N A]ERAM L T 2 24 4 o1
MOV  @Ri, #data |37 B %z A ] 4RAM B T 2 12 3 4f%
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XCH A, @Ri ] HERAM 5 2RI #5 A8 42 1 12 4 3%
XCHD A, @Ri [ HERAMIR 71 5 R 2 1 12 4 3
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A RAR BARAE RIS

. O AT 1288 /HLEE (LI /LR R | SR
et e f | EmpE | B

CLR C H AL 1 12 1 121
CLR bit FE{OIER LN R A 2 12 4 3
SETB C FERBEZNEDA 1 12 1 124%
SETB  bit ERNEEES: NI RA 2 12 4 3%
CPL C HERE A 3R 1 12 1 1245
CPL bit LA R 2 12 4 3%
ANL  C,bit [ A EEHEAAR “ 57 2 24 3 8
ANL  C,/bit  [B A E AL RIS “ 57| 2 24 3 81
ORL  C,bit  [FEArf7 A E LA AR “B5” 2 24 3 8%
ORL  C,/bit  [HEAIAFI ELREHbE AT 1 S i AR “B)7 | 2 24 3 81
MOV  C,bit BRI N7 7 2 12 3 Af
MOV  bit,C |75 N\ E kA 2 24 4 6f%
(e rel A L 2 24 3 8
INC rel (7 A7 O T 5 75 2 24 3 81
IB bit, rel  [ELEEHBHEAL 152 3 24 4 61
INB bit, rel  |ELfEHEAT 0N FE 3 24 4 6f%
JBC bit, rel  |ELEEHREA N 1EERS, %4050 3 24 5 4.81%

BRI L

B VIEBL] u ;%ZHH);;]%*@Z lﬂﬁgg%ﬁf %ﬁ
ACALL addrll dixt D WH TR 2 24 6 A%
LCALL addrl6 KA T 3 24 6 A%
RET TREFIR[E 1 24 4 ofiF
RETI FH 73R (1] 1 24 4 6f%
AJMP  addrll Yt (B He# 2 24 3 8
LIMP  addrl6 K 3 24 4 6f%
SIMP  rel X 2 24 3 81
IMP @A+DPTR AT T DPTRI [F] 422 46 7% 1 24 3 8fix
1z rel RN AT 2 24 3 8
INZ rel FINAEEFHRE 2 24 3 8fi
CINE A, direct, rel |RNat 5EBMOEAICHE, AHSNHERE| 3 24 5 4.81%
CINE A, #data, rel  [BRIN#s 5 MIHLE, PSR 3 24 4 61t
CINE  Rn, #data, rel [FA7a% 5 ZBI8LLH, AR N 3 24 4 ofi
CINE  @Ri, #data, rel |AEZRAMSLICESLEDELE:, AMHENFERE | 3 24 5 4.81%
DINZ  Rn, rel AR, AEEE 2 24 4 ofi
DINZ  direct, rel BT, JERER 3 24 5 4.81%
NOP TR 1 12 1 124%
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AT AR R 4
WA RGSLEIELIE S, P,

PAT R BR2465 1 14
PATHEE 12651 124
PATIE RO, 6145 11 1%
PATHERBEEI F£19%
PATHE 6 F5 11 $£39%
PATIE L R4, 8151 4%
PATHERAFE 214
PATHFE PR3 A5 H14%

MR A s A A M 4iit, STCI2 &% 1THIS051 8 F L Hb 8 (11805 1 B F WLAE [RIRE Y T
PRI T s AT FE R T T8~ 121% .

FRAPATH B S ST (%) .

B4 ARG ILAIEIII4TES, Hi.

BT RT AT SERRO RS JE12%

2B AT HAT SERHE S HE20%

IR T PAT AR A 395

AANBFB AT PAT SE R FE S 3334k

SN Bk i PAT ERIFE S k%

6/ B T PAT SE IR S k2%

86 AFRECKINR0S 1 ML BT AR IR AR SR 13922829991 STC12C2052AD %1 1T 8051 4 ML SCH6
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5.3 E48051 2 HHlENIES ENX

ACALL addr 11
Function:  Absolute Call

Description: 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.

Example: 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.

Bytes: 2
Cycles: 2
Encoding: [al0a9 a8 1] 0 0 1 0 | [ a7 a6 a5 a4 | a3 a2 al a0

Operation: ACALL
(PC)«— (PC)+2
(SP)—(SP) + 1
((SP)) « (PC,,)
(SP)«(SP) + 1
((SP))«—(PCis5)
(PCI(L(»)<— page address

ADD A,<src-byte>
Function: Add
Description: 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.

Example: The Accumulator holds 0C3H(11000011B) and register 0 holds 0AAH (10101010B). The
instruction,
ADD A,RO

will leave 6DH (01101101B) in the Accumulator with the AC flag cleared and both the carry
flag and OV set to 1.

LERERMB0S 1B AL AR G AR SHE: 13922829991 STC12C2052AD A% 1T 8051 ¥ HLrb i Hg 87
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ADD A,Rn
Bytes:
Cycles:
Encoding:

Operation:

ADD A,direct
Bytes:
Cycles:
Encoding:

Operation:

ADD A,@Ri
Bytes:
Cycles:
Encoding:

Operation:

ADD A #data
Bytes:

Cycles:
Encoding:

Operation:

1
1

|0010|1rrr

ADD

(Ay—(A) + (Rn)

2

1

| 0010 |0 101 | |directaddress
ADD

(A)—(A) + (direct)

1

1

[00 1 0 Jou1 1

ADD

(A)y—(A) + ((Ri))

2

1

[ 0010 Jo1o0o0] [ immediatedata |
ADD

(A)«—(A) + #data

ADDC A,<src-byte>

Function:
Description:

Example:

Add with Carry

ADDC simultaneously adds the byte variable indicated, the Carry flag and the Accumulator,
leaving the result in the Accumulator. The carry and auxiliary-carry flags are set, respectively,
if there is a carry-out from bit 7 or bit 3, and cleared otherwise. When adding unsigned
integers, the carry flag indicates an overflow occured.

OV is set if there is a carry-out of bit 6 but not out of bit 7, or a carry-out of bit 7 but not

out of bit 6; otherwise OV is cleared. When adding signed integers, OV indicates a negative
number produced as the sum of two positive operands or a positive sum from two negative
operands.

Four source operand addressing modes are allowed: register, direct, register-indirect, or
immediate.

The Accumulator holds 0C3H(11000011B) and register 0 holds 0AAH (10101010B) with the
Carry. The instruction,

ADDC A,RO

will leave 6EH (01101101B) in the Accumulator with the AC flag cleared and both the carry
flag and OV set to 1.

88 SERECKHI8051 A HLBETH A A
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ADDC A,Rn
Bytes: 1
Cycles: 1
Encoding: | 00 1 1 | I rrr |
Operation: ADDC
(A)—(A) +(C) + (Rn)
ADDC A.,direct
Bytes: 2
Cycles: 1
Encoding: [ 00 1 1 [0 10 1| [ directaddress
Operation: ADDC
(A)—(A) + (C) + (direct)
ADDC A,@Ri
Bytes: 1
Cycles: 1
Encoding: [ 00 1 1 Jo1 1]
Operation: ADDC
(A)—(A) +(O) + (Ri))
ADDC A #data
Bytes: 2
Cycles:
Encoding: | 00 1 1 [0 1 00| [ immediatedata |
Operation: ADDC
(A)«(A) + (C) + #data
AJMP addr 11
Function: Absolute Jump
Description: AJMP transfers program execution to the indicated address, which is formed at run-time by
concatenating the high-order five bits of the PC (after incrementing the PC twice), opcode
bits 7-5, and the second byte of the instruction. The destination must therefore be within the
same 2K block of program memory as the first byte of the instruction following AJMP.
Example: The label “JMPADR” is at program memory location 0123H. The instruction,
AJMP JMPADR
is at location 0345H and will load the PC with 0123H.
Bytes: 2
Cycles: 2
Encoding: [al0 a9 a8 0] 0 0 0 1 | [ a7 a6 a5 a4 | a3 a2 al a0
Operation: AJMP
(PC)«— (PO)+2

(PC,y)«< page address

SRR RII8051 B LT A 7]
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ANL <dest-byte>, <src-byte>

Function:
Description:

Example:

ANL A,Rn
Bytes:
Cycles:
Encoding:

Operation:

ANL A.direct
Bytes:
Cycles:
Encoding:

Operation:

ANL A,@Ri
Bytes:
Cycles:
Encoding:

Operation:

Logical-AND for byte variables
ANL performs the bitwise logical-AND operation between the variables indicated and stores
the results in the destination variable. No flags are affected.

The two operands allow six addressing mode combinations. When the destination is the
Accumulator, the source can use register, direct, register-indirect, or immediate addressing;
when the destination is a direct address, the source can be the Accumulator or immediate
data.

Note: When this instruction is used to modify an output port, the value used as the original
port data will be read from the output data latch not the input pins.

If the Accumulator holds 0C3H(11000011B) and register 0 holds 55H (01010101B) then the
instruction,

ANL A,RO
will leave 41H (01000001B) in the Accumulator.

When the destination is a directly addressed byte, this instruction will clear combinations of
bits in any RAM location or hardware register. The mask byte determining the pattern of bits
to be cleared would either be a constant contained in the instruction or a value computed in
the Accumulator at run-time. The instruction,

ANL P1,#01110011B
will clear bits 7, 3, and 2 of output port 1.

1
1

[o1T 01 J1irrr

ANL
(Ay—(A) /\ (Rn)

2
1

[ 0101

ANL
(A)—(A) /N (direct)

[ 01 0 1] [ direct address

1
1
[o1 01 Jo1 13

ANL
(Ay—(A) /\ ((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:

2
1
[ 0101

ANL
(A)—(A) A\ #data

[0 10 0] [ immediate data

2
1

| 0101 |0010| |directaddress|

ANL
(direct)«—(direct) A\ (A)

3
2

| 0101 | 0011 | | direct address | | immediate data

ANL
(direct)«—(direct) /\ #data

ANL C, <src-bit>

Function:
Description:

Example:

ANL C,bit
Bytes:
Cycles:
Encoding:

Operation:

Logical-AND for bit variables
If the Boolean value of the source bit is a logical 0 then clear the carry flag; otherwise

leave the carry flag in its current state. A slash (“/ ) preceding the operand in the assembly

language indicates that the logical complement of the addressed bit is used as the source

value, but the source bit itself is not affceted. No other flsgs are affected.

Only direct addressing is allowed for the source operand.
Set the carry flag if, and only if, P1.0=1,ACC. 7=1, and OV = 0:

MOV C,P1.0 ;LOAD CARRY WITH INPUT PIN STATE
ANL C,ACC.7 ;AND CARRY WITH ACCUM. BIT.7

ANL C,/OV ;AND WITH INVERSE OF OVERFLOW FLAG
2

[ 1000 Joo1 0] [ bitaddress

ANL

(©) < (©) A (bit)

SRR RII8051 B LT A 7]
FEBURHE: 7 3 U R T AT PR 7]
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ANL C, /bit
Bytes:
Cycles:
Encoding:

Operation:

[ 1011 Joooo] [ bitaddress
ADD L
(C)—(C) /A (bit)

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

Function:

Description:

Example:

Compare and Jump if Not Equal

CINE compares the magnitudes of the first two operands, and branches if their values are not
equal. The branch destination is computed by adding the signed relative-displacement in the
last instruction byte to the PC, after incrementing the PC to the start of the next instruction.
The carry flag is set if the unsigned integer value of <dest-byte> is less than the unsigned
integer value of <src-byte>; otherwise, the carry is cleared. Neither operand is affected.

The first two operands allow four addressing mode combinations: the Accumulator may
be compared with any directly addressed byte or immediate data, and any indirect RAM
location or working register can be compared with an immediate constant.

The Accumulator contains 34H. Register 7 contains 56H. The first instruction in the sequence
CINE  R7#60H, NOT-EQ

; . AL ; R7=60H.

NOT_EQ: JC REQ_LOW ; IF R7 < 60H.

Y 2. W W ; R7> 60H.

sets the carry flag and branches to the instruction at label NOT-EQ. By testing the carry flag,
this instruction determines whether R7 is greater or less than 60H.

N .

If the data being presented to Port 1 is also 34H, then the instruction,

WAIT: CINE A,P1,WAIT

clears the carry flag and continues with the next instruction in sequence, since the
Accumulator does equal the data read from P1. (If some other value was being input on Pl,
the program will loop at this point until the P1 data changes to 34H.)

CJNE A.,direct,rel

Bytes:
Cycles:
Encoding:

Operation:

3
2

[ 1011 Jot1 o1 ] [ directaddress | |  rel address

(PC) « (PC)+3
IF (A) <> (direct)
THEN
(PC) < (PC) + relative offset
IF (A) < (direct)
THEN
C)«1

ELSE
C)«0

92 AFREKMOS 1AM AT IEEEAR IR 13922829991 STCI12C2052ADZ51 1T 8051 B3 Hloh 6wy
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CJNE A #data,rel

Bytes:
Cycles: 2
Encoding: | 1011 | 0101 ] | immediata data | | 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 | l rrr | | immediata data | | rel. address
Operation: (PC) < (PC)+3
IF (Rn) <> (data)
THEN

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

THEN
(C)«1
ELSE
(C)«—0
CINE @Ri,#data,rel
Bytes: 3
Cycles: 2
Encoding: | 1 0 1 1 [0 1 1i]| [ immediatedata | [  rel address
Operation: (PC) <« (PC)+3

IF ((Ri)) <> (data)
THEN
(PC) « (PC) + relative offset
IF ((Ri)) < (data)
THEN
(C)«1
ELSE
(C)«—0

LERERMB0S 1B AL AR G AR SHE: 13922829991 STC12C2052AD# %1 1T 8051 ¥ A Ml X H6FS 93
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CLR A
Function: Clear Accumulator
Description: The Aecunmlator is cleared (all bits set on zero). No flags are affected.
Example: The Accumulator contains SCH (01011100B). The instruction,
CLR A
will leave the Accumulator set to 00H (00000000B).
Bytes: 1
Cycles: 1
Encoding: [ 1 110 0100
Operation: CLR
(A)=0
CLR Dbit
Function: Clear bit
Description: The indicated bit is cleared (reset to zero). No other flags are affected. CLR can operate on
the carry flag or any directly addressable bit.
Example: Port 1 has previously been written with SDH (01011101B). The instruction,
CLR P12
will leave the port set to S9H (01011001B).
CLR C
Bytes: 1
Cycles: 1
Encoding: [ 1 1 0 0] 0011
Operation: CLR
(C)«0
CLR bit
Bytes: 2
Cycles: 1
Encoding: | 1 100 [00 1 0] [ bitaddress |
Operation: CLR
(bit) « 0

94 SERECKHI8051 A HLBETH A A
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CPL A
Function: Complement Accumulator
Description:  Each bit of the Accumulator is logically complemented (one’s complement). Bits which
previously contained a one are changed to a zero and vice-versa. No flags are affected.
Example: The Accumulator contains SCH(01011100B). The instruction,
CPL A
will leave the Accumulator set to 0A3H (101000011B).
Bytes: 1
Cycles: 1
Encoding: [ 1 111 [o100
Operation: CPL
(A)y=(A)
CPL bit
Function: Complement bit
Description:  The bit variable specified is complemented. A bit which had been a one is changed to zero
and vice-versa. No other flags are affected. CLR can operate on the carry or any directly
addressable bit.
Note:When this instruction is used to modify an output pin, the value used as the original
data will be read from the output data latch, not the input pin.
Example: Port 1 has previously been written with SDH (01011101B). The instruction,
CLR PI.1
CLR P12
will leave the port set to 59H (01011001B).
CPL C
Bytes: 1
Cycles: 1
Encoding: [ 10 1 1 Joo 11
Operation: CPL
(€)= (©)
CPL bit
Bytes: 2
Cycles: 1
Encoding: [ 1 0 1 1 [0 0 1 0] [ bitaddress
Operation: CPL
(bit) « (bit)

SRR RII8051 B LT A 7]
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DA A

Function:
Description:

Example:

Decimal-adjust Accumulator for Addition

DA A adjusts the eight-bit value in the Accumulator resulting from the earlier addition of
two variables (each in packed-BCD format), producing two four-bit digits.Any ADD or
ADDC instruction may have been used to perform the addition.

If Accumulator bits 3-0 are greater than nine (xxxx1010-xxxx1111), or if the AC flag is one,
six is added to the Accumulator producing the proper BCD digit in the low-order nibble.
This internal addition would set the carry flag if a carry-out of the low-order four-bit field
propagated through all high-order bits, but it would not clear the carry flag otherwise.

If the carry flag is now set or if the four high-order bits now exceed nine(1010xxxx-
111xxxx), these high-order bits are incremented by six, producing the proper BCD digit
in the high-order nibble. Again, this would set the carry flag if there was a carry-out of the
high-order bits, but wouldn’t clear the carry. The carry flag thus indicates if the sum of
the original two BCD variables is greater than 100, allowing multiple precision decimal
addition. OV is not affected.

All of this occurs during the one instruction cycle. Essentially, this instruction performs the
decimal conversion by adding 00H, 06H, 60H, or 66H to the Accumulator, depending on
initial Accumulator and PSW conditions.

Note: DA A cannot simply convert a hexadecimal number in the Accumulator to BCD
notation, nor does DA A apply to decimal subtraction.

The Accumulator holds the value 56H(01010110B) representing the packed BCD digits of
the decimal number 56. Register 3 contains the value 67H (01100111B) representing the
packed BCD digits of the decimal number 67.The carry flag is set. The instruction sequence.

ADDC A,R3
DA A

will first perform a standard twos-complement binary addition, resulting in the value 0BEH
(10111110) in the Accumulator. The carry and auxiliary carry flags will be cleared.

The Decimal Adjust instruction will then alter the Accumulator to the value 24H
(00100100B), indicating the packed BCD digits of the decimal number 24, the low-order
two digits of the decimal sum of 56,67, and the carry-in. The carry flag will be set by the
Decimal Adjust instruction, indicating that a decimal overflow occurred. The true sum 56,
67, and 1 is 124.

BCD variables can be incremented or decremented by adding 01H or 99H. If the Accumula-
tor initially holds 30H (representing the digits of 30 decimal), then the instruction sequence,

ADD  A#99H
DA A

will leave the carry set and 29H in the Accumulator, since 30+99=129. The low-order byte
of the sum can be interpreted to mean 30 — 1 =29.

96
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Bytes: 1
Cycles: 1
Encoding: [ 11 01 Jo10 0]
Operation: DA
-contents of Accumulator are BCD
IF - [[(As9) > 9] V[(AC) =1]]
THEN(A; ) < (Asp) + 6
AND
IF [[(A)>9]1V(©)=1]]
THEN (A7) < (A7) +6
DEC byte
Function: Decrement
Description: The variable indicated is decremented by 1. An original value of 00H will underflow to
OFFH.
No flags are affected. Four operand addressing modes are allowed: accumulator, register,
direct, or register-indirect.
Note: When this instruction is used to modify an output port, the value used as the original
port data will be read from the output data latch, not the input pins.
Example: Register 0 contains 7FH (01111111B). Internal RAM locations 7EH and 7FH contain 00H
and 40H, respectively. The instruction sequence,
DEC @RO
DEC RO
DEC @RO
will leave register 0 set to 7EH and internal RAM locations 7EH and 7FH set to OFFH and
3FH.
DEC A
Bytes: 1
Cycles: 1
Encoding: [ 00 0 1 [0 100
Operation: DEC
(A)y—(A) -1
DEC Rn
Bytes: 1
Cycles: 1
Encoding: [ 0001 [ 1 rrr
Operation: DEC
(Rn)«—(Rn) - 1

SRR RII8051 B LT A 7]
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DEC direct

Bytes: 2
Cycles: 1
Encoding: | 0001 | 0101 | | direct address
Operation: DEC
(direct)«—(direct) —1
DEC @Ri
Bytes: 1
Cycles: 1
Encoding: [ 0001 [o 1 1
Operation: DEC
(Ri))—((RD)) - 1
DIV AB
Function: Divide
Description: DIV AB divides the unsigned eight-bit integer in the Accumulator by the unsigned eight-bit
integer in register B. The Accumulator receives the integer part of the quotient; register B
receives the integer remainder. The carry and OV flags will be cleared.
Exception: if B had originally contained 00H, the values returned in the Accumulator and
B-register will be undefined and the overflow flag will be set. The carry flag is cleared in any
case.
Example: The Accumulator contains 251(OFBH or 11111011B) and B contains 18(12H or 00010010B).
The instruction,
DIV AB
will leave 13 in the Accumulator (ODH or 00001101B) and the value 17 (11H or 00010010B)
in B, since 251 = (13x18) + 17. Carry and OV will both be cleared.
Bytes: 1
Cycles: 4
Encoding: [ 10 0 0] 0100 |
Operation: DIV

B e
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DJNZ <byte>, <rel-addr>

Function: Decrement and Jump if Not Zero

Description: DJNZ decrements the location indicated by 1, and branches to the address indicated by the
second operand if the resulting value is not zero. An original value of 00H will underflow to
OFFH. No flags are afected. The branch destination would be computed by adding the signed
relative-displacement value in the last instruction byte to the PC, after incrementing the PC
to the first byte of the following instruction.

The location decremented may be a register or directly addressed byte.

Note: When this instruction is used to modify an output port, the value used as the original
port data will be read from the output data latch, not the input pins.

Example: Internal RAM locations 40H, 50H, and 60H contain the values 01H, 70H, and 15H,
respectively. The instruction sequence,

DINZ 40H, LABEL 1
DINZ 50H, LABEL 2
DINZ 60H, LABEL 3

will cause a jump to the instruction at label LABEL 2 with the values 00H, 6FH, and 15H in
the three RAM locations. The first jump was not taken because the result was zero.
This instruction provides a simple way of executing a program loop a given number of times,
or for adding a moderate time delay (from 2 to 512 machine cycles) with a single instruction
The instruction sequence,

MOV R2.#8
TOOOLE: CPL P1.7

DINZ R2, TOOGLE

will toggle P1.7 eight times, causing four output pulses to appear at bit 7 of output Port 1.
Each pulse will last three machine cycles; two for DJINZ and one to alter the pin.

DJNZ Rn,rel

Bytes: 2
Cycles:
Encoding: | 1 101 [ 1 rrr | [ reladdress
Operation: DINZ
(PC) «— (PC) +2
(Rn) < (Rn) -1
IF (Rn)>0or(Rn)<0
THEN
(PC) «— (PC)+rel
DJNZ direct, rel
Bytes: 3
Cycles: 2
Encoding: | 1101 0101 | | direct address | | rel. address |
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Operation:

DINZ

(PC) + (PC) +2

(direct) « (direct) — 1

IF (direct) > 0 or (direct) <0

THEN
(PC) «— (PC) +rel
INC <byte>
Function: Increment
Description: INC increments the indicated variable by 1. An original value of OFFH will overflow to
00H.No flags are affected. Three addressing modes are allowed: register, direct, or register-
indirect.
Note: When this instruction is used to modify an output port, the value used as the original
port data will be read from the output data latch, not the input pins.
Example: Register 0 contains 7EH (011111110B). Internal RAM locations 7EH and 7FH contain OFFH
and 40H, respectively. The instruction sequence,
INC @RO
INC RO
INC @RO
will leave register 0 set to 7FH and internal RAM locations 7EH and 7FH holding
(respectively) 00H and 41H.
INC A
Bytes: 1
Cycles: 1
Encoding: [ 00 0 00100
Operation: INC
(A) « (A)+1
INC Rn
Bytes: 1
Cycles: 1
Encoding: [ 00 0 0] I rrr
Operation: INC
(Rn) < (Rn)+1
INC direct
Bytes: 2
Cycles: 1
Encoding: | 0000 [0 1 0 1| [ direct address
Operation: INC

(direct)«—(direct) + 1
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INC @Ri
Bytes: 1
Cycles: 1
Encoding: [ 0000 [O 1 1
Operation: INC
(Ri))—(RD) +1
INC DPTR
Function: Increment Data Pointer
Description: Increment the 16-bit data pointer by 1. A 16-bit increment (modulo 2'°) is performed; an
overflow of the low-order byte of the data pointer (DPL) from OFFH to 00H will increment
the high-order-byte (DPH). No flags are affected.
This is the only 16-bit register which can be incremented.
Example: Register DPH and DPL contains 12H and OFEH,respectively. The instruction sequence,
INC DPTR
INC DPTR
INC DPTR
will change DPH and DPL to 13H and O1H.
Bytes:
Cycles: 2
Encoding: [1 0 1 0Jo0oo0 1 1]
Operation: INC

JB bit, rel

(DPTR) « (DPTR)+1

Function:
Description:

Example:

Bytes:
Cycles:
Encoding:

Operation:

Jump if Bit set

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.

The data present at input port 1 is 11001010B. The Accumulator holds 56 (01010110B). The
instruction sequence,

JB  Pl.2,LABELI

JB  ACC.2, LABEL2

will cause program execution to branch to the instruction at label LABEL2.

3

2
[[0010

| 0000 | | bit address | | rel. address

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

SRR RII8051 B LT A 7]
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JBC bit, rel

Function: Jump if Bit is set and Clear bit
Description:  If the indicated bit is one,branch to the address indicated;otherwise proceed with the next
instruction. The bit wili not be cleared if it is already a zero. The branch destination is
computed by adding the signed relative-displacement in the third instruction byte to the PC,
after incrementing the PC to the first byte of the next instruction. No flags are affected.
Note: When this instruction is used to test an output pin, the value used as the original data
will be read from the output data latch, not the input pin.
Example: The Accumulator holds 56H (01010110B). The instruction sequence,
JBC ACC.3,LABELI
JBC ACC.2,LABEL2
will cause program execution to continue at the instruction identified by the label LABEL2,
with the Accumulator modified to 52H (01010010B).
Bytes: 3
Cycles: 2
Encoding: | 0001 | 0000 | | bit address | | rel. address
Operation: JBC
(PC) «— (PC)+3
IF (bit)=1
THEN
(bit) <0
(PC) « (PC) +rel
JC rel
Function: Jump if Carry is set
Description:  If the carry flag is set, branch to the address indicated; otherwise proceed with the next
instruction. The branch destination is computed by adding the signed relative-displacement in
the second instruction byte to the PC, after incrementing the PC twice.No flags are affected.
Example: The carry flag is cleared. The instruction sequence,
IC LABELI
CPL C
IC LABEL2s
will set the carry and cause program execution to continue at the instruction identified by the
label LABEL2.
Bytes: 2
Cycles: 2
Encoding: | 0100 [0000] [ reladdress
Operation: JC
(PC) « (PC)+2
IF (O)=1
THEN

(PC) — (PC) +rel
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JMP

@A+DPTR

Function:
Description:

Example:

Bytes:
Cycles:
Encoding:

Operation:

JNB bit, rel

Jump indirect

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.

An even number from 0 to 6 is in the Accumulator. The following sequence of instructions
will branch to one of four AJMP instructions in a jump table starting at ]JMP_TBL:

MOV DPTR, #JMP_TBL
JMP @A+DPTR

AJMP LABELO

AJMP LABELL1

AJMP LABEL2

AJMP LABEL3

If the Accumulator equals 04H when starting this sequence, execution will jump to label
LABEL2. Remember that AIMP is a two-byte instruction, so the jump instructions start at
every other address.

1
2
[ 01 11

JMP
(PC) « (A) + (DPTR)

JMP-TBL:

[001 1]

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,

INB P1.3, LABELLI
INB ACC.3, LABEL2

will cause program execution to continue at the instruction at label LABEL2
3
2

[ 0011

| 0000 | | bit address | | rel. address

JNB
(PC) « (PC)+ 3
IF (bit)=0

THEN  (PC) « (PC) + rel

SRR RII8051 B LT A 7]
FEBURHE: 7 3 U R T AT PR 7]
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JNC rel
Function: Jump if Carry not set
Description: If the carry flag is a zero, branch to the address indicated; otherwise proceed with the next
instruction. The branch destination is computed by adding the signed relative-displacement
in the second instruction byte to the PC, after incrementing the PC twice to point to the next
instruction. The carry flag is not modified
Example: The carry flag is set. The instruction sequence,
JNC LABELI
CPL C
JNC LABEL2
will clear the carry and cause program execution to continue at the instruction identified by
the label LABEL2.
Bytes: 2
Cycles: 2
Encoding: | 0101 [0000] | reladdress
Operation: JNC
(PC) « (PC)+2
IF (C)=0
THEN (PC) « (PC) + rel
JNZ rel
Function: Jump if Accumulator Not Zero
Description: If any bit of the Accumulator is a one, branch to the indicated address; otherwise proceed
with the next instruction. The branch destination is computed by adding the signed relative-
displacement in the second instruction byte to the PC, after incrementing the PC twice. The
Accumulator is not modified. No flags are affected.
Example: The Accumulator originally holds 00H. The instruction sequence,
JNZ LABELI
INC A
JNZ LAEEL2
will set the Accumulator to 01H and continue at label LABEL2.
Bytes: 2
Cycles: 2
Encoding: | 01 11 [0000] | reladdress
Operation: INZ
(PC) « (PC)+2
IF (A)#0

THEN  (PC) « (PC) + rel
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JZ, rel
Function: Jump if Accumulator Zero

Description: If all bits of the Accumulator are zero, branch to the address indicated; otherwise proceed
with the next instruction. The branch destination is computed by adding the signed relative-
displacement in the second instruction byte to the PC, after incrementing the PC twice. The
Accumulator is not modified. No flags are affected.

Example: The Accumulator originally contains 01H. The instruction sequence,

JZ LABELI1
DEC A
JZ LAEEL2

will change the Accumulator to 00H and cause program execution to continue at the
instruction identified by the label LABEL2.

Bytes: 2
Cycles: 2
Encoding: | 01 10 [0000] | reladdress
Operation: JZ
(PC) « (PO)+2
IF (A)=0

THEN  (PC) « (PC) + rel
LCALL addrl6

Function: Long call

Description: LCALL calls a subroutine loated at the indicated address. The instruction adds three to the
program counter to generate the address of the next instruction and then pushes the 16-bit
result onto the stack (low byte first), incrementing the Stack Pointer by two. The high-order
and low-order bytes of the PC are then loaded, respectively, with the second and third bytes
of the LCALL instruction. Program execution continues with the instruction at this address.
The subroutine may therefore begin anywhere in the full 64K-byte program memory address
space. No flags are affected.

Example: Initially the Stack Pointer equals 07H. The label “SUBRTN” is assigned to program memory
location 1234H. After executing the instruction,

LCALL SUBRTN

at location 0123H, the Stack Pointer will contain 09H, internal RAM locations 08H and 09H
will contain 26H and 01H, and the PC will contain 1234H.

Bytes: 3
Cycles: 2
Encoding: | 0001 | 0010 | | addr15-addr8 | | addr7-addr0

Operation: LCALL
(PC) — (PC)+3
(SP) «—(SP)+1
((SP)) « (PC,)
(SP) «—(SP)+1
((SP)) « (PC\sy)
(PC) < addr,s,,

LERERMB0S 1B AL AR G AR SHE: 13922829991 STC12C2052ADZ41 1T 8051 A HLF LG 105
R ml ESH T AR AR HHL: 0513-5501 2928 /2929 / 2966 FEE: 0513-5501 2969 / 2956 / 2947



FARSTCHE 7 M : www.STCMCU.com  BUEE N /W& B #k7CT (13922809991)

Tel: 0755-82948411  Fax: 0755-82905966

LJMP addrleé

Function:

Description:

Example:

Bytes:
Cycles:
Encoding:

Operation:

Long Jump

LIMP causes an unconditional branch to the indicated address, by loading the high-order
and low-order bytes of the PC (respectively) with the second and third instruction bytes. The
destination may therefore be anywhere in the full 64K program memory address space. No
flags are affected.

The label “JMPADR” is assigned to the instruction at program memory location 1234H. The
instruction,

LIMP JMPADR

at location 0123H will load the program counter with 1234H.

3
2

|0000

0010 | | addr15-addr8 | | addr7-addr0

LIMP
(PC) « 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 (0CAH).

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

MOV A, @RO  ;A<=40H

MOV  RI,A :R1 <=40H

MOV B,@Rl  :B<=10H

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

leaves the value 30H in register 0,40H in both the Accumulator and register 1,10H in register
B, and 0CAH(11001010B) both in RAM location 40H and output on port 2.

1
1

|1110|1rrr

MOV
(A) < (Rn)
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*MOV A,direct

Bytes: 2
Cycles: 1
Encoding: | 1 1 10 [0 1 0 1| [ directaddress
Operation: MOV
(A)« (direct)
*MOV A, ACC is not a valid instruction
MOV A,@Ri
Bytes: 1
Cycles: 1
Encoding: | 11 1 0 [0 113
Operation: MOV
(A) — (Ri)
MOV A #data
Bytes: 2
Cycles: 1
Encoding: | 01 1 1 [0 10 0] [ immediate data
Operation: MOV
(A)« #data
MOV Rn, A
Bytes: 1
Cycles: 1
Encoding: | 1 1 11 [ 1rrr
Operation: MOV
(Rn)—(A)
MOV Rn,direct
Bytes:
Cycles: 2
Encoding: | 1010 | lrrr | | direct addr.
Operation: MOV
(Rn)«—(direct)
MOV Rn,##data
Bytes: 2
Cycles: 1
Encoding: | 0111 | lrrr | | immediate data
Operation: MOV
(Rn) « #data
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MOV direct, A

Bytes: 2
Cycles: 1
Encoding: | 1 1 1 1 [o 10 1] [ directaddress |
Operation: MOV
(direct) < (A)
MOV direct, Rn
Bytes: 2
Cycles: 2
Encoding: | 1 000 [ 1 rrr | [ directaddress |
Operation: MOV
(direct) < (Rn)
MOV direct, direct
Bytes: 3
Cycles: 2
Encoding: [ 1000 Jo 10 1] [ diraddr (src) |
Operation: MOV

(direct)«— (direct)

MOV direct, @Ri

Bytes: 2
Cycles: 2
Encoding: | 1000 [0 1 1i]| | directadd |
Operation: MOV
(direct)«—((Ri))
MOV direct,#data
Bytes: 3
Cycles: 2
Encoding: | 0111 | 0101 | | direct address |
Operation: MOV
(direct) « #data
MOV @Ri, A
Bytes: 1
Cycles: 1
Encoding: [ 1 1 11 Jo1 1
Operation: MOV
((R)) < (A)
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MOV @Ri, direct

Bytes:
Cycles:
Encoding:

Operation:

2
2

[[1010

MOV
((Ri)) « (direct)

[ 01 1] [ directaddr

MOV @RI, #data

Bytes:
Cycles:
Encoding:

Operation:

2
1

[ 0111 [ immediate data

MOV
((Ri)) « #data

[01 1]

MOV <dest-bit>, <src-bit>

Function:
Description:

Example:

MOV C,bit
Bytes:
Cycles:
Encoding:

Operation:

MOV bit,C
Bytes:
Cycles:
Encoding:

Operation:

Move bit data

The Boolean variable indicated by the second operand is copied into the location specified by
the first operand. One of the operands must be the carry flag; the other may be any directly
addressable bit. No other register or flag is affected.

The carry flag is originally set. The data present at input Port 3 is 11000101B. The data
previously written to output Port 1 is 35H (00110101B).

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

will leave the carry cleared and change Port 1 to 39H (00111001B).

[1 01

MOV
(C) — (bit)

0 |0 0 1 1| | bit address |

2
2

| 1 00 bit address |

MOV
(bit)— (C)

1 Jo o 1 of |

SRR RII8051 B LT A 7]
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MOV DPTR, #data 16

Function:
Description:

Example:

Bytes:
Cycles:
Encoding:

Operation:

MOVC

Load Data Pointer with a 16-bit constant

The Data Pointer is loaded with the 16-bit constant indicated. The 16-bit constant is loaded
into the second and third bytes of the instruction. The second byte (DPH) is the high-order
byte, while the third byte (DPL) holds the low-order byte. No flags are affected.

This is the only instruction which moves 16 bits of data at once.

The instruction,

MOV  DPTR, #1234H

will load the value 1234H into the Data Pointer: DPH will hold 12H and DPL will hold 34H.

3

2

[1 00 1Jo o o0 0] [ immediate data158
MOV

(DPTR) « #data,,,

DPH DPL « #data, s ; #data,

A, @A+ <base-reg>

Function:

Description:

Example:

Move Code byte

The MOVC instructions load the Accumulator with a code byte, or constant from program
memory. The address of the byte fetched is the sum of the original unsigned eight-bit.
Accumulator contents and the contents of a sixteen-bit base register, which may be either
the Data Pointer or the PC. In the latter case, the PC is incremented to the address of the
following instruction before being added with the Accumulator; otherwise the base register
is not altered. Sixteen-bit addition is performed so a carry-out from the low-order eight bits
may propagate through higher-order bits. No flags are affected.

A value between 0 and 3 is in the Accumulator. The following instructions will translate the
value in the Accumulator to one of four values defimed by the DB (define byte) directive.

REL-PC: INC A
MOVC A, @A+PC
RET
DB 66H
DB 77H
DB 88H
DB 99H

If the subroutine is called with the Accumulator equal to 01H, it will return with 77H in the
Accumulator. The INC A before the MOVC instruction is needed to “get around” the RET
instruction above the table. If several bytes of code separated the MOVC from the table, the
corresponding number would be added to the Accumulator instead.

MOVC A,@A+DPTR

Bytes:
Cycles:
Encoding:

Operation:

1

2

[ 1001 Joo1 1]
MOVC

(A) < ((AYHDPTR))
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MOVC A,@A+PC

Bytes: 1
Cycles: 2
Encoding: | 1000 [0 0 11
Operation: MOVC
(PC) «— (PC)+1
(A) < (AHPC))

MOVX <dest-byte>, <src-byte>
Function: Move External

Description: The MOVX instructions transfer data between the Accumulator and a byte of external data
memory, hence the “X” appended to MOV. There are two types of instructions, differing in
whether they provide an eight-bit or sixteen-bit indirect address to the external data RAM.

In the first type, the contents of RO or R1 in the current register bank provide an eight-bit
address multiplexed with data on PO. Eight bits are sufficient for external I/O expansion
decoding or for a relatively small RAM array. For somewhat larger arrays, any output port
pins can be used to output higher-order address bits. These pins would be controlled by an
output instruction preceding the MOVX.

In the second type of MOV X instruction, the Data Pointer generates a sixteen-bit address.

P2 outputs the high-order eight address bits (the contents of DPH) while PO multiplexes the
low-order eight bits (DPL) with data. The P2 Special Function Register retains its previous
contents while the P2 output buffers are emitting the contents of DPH. This form is faster and
more efficient when accessing very large data arrays (up to 64K bytes), since no additional
instructions are needed to set up the output ports.

It is possible in some situations to mix the two MOVX types. A large RAM array with its
high-order address lines driven by P2 can be addressed via the Data Pointer, or with code to
output high-order address bits to P2 followed by a MOVX instruction using RO or R1.

Example: 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 I/O. Registers 0 and 1 contain 12H and 34H.
Location 34H of the external RAM holds the value 56H. The instruction sequence,

MOVX A, @RI
MOVX ~ @RO, A

copies the value 56H into both the Accumulator and external RAM location 12H.
MOVX A,@Ri
Bytes:
Cycles: 2
Encoding: [ 11 1 0 Joo 1

Operation: MOVX
(A) — (Ri)
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MOVX A,@DPTR

Bytes: 1
Cycles: 2
Encoding: | 1 110 [0000
Operation: MOVX
(A) < ((DPTR))
MOVX @Ri, A
Bytes: 1
Cycles: 2
Encoding: [ 1 111 JooOTi
Operation: MOVX
(Ri))—(A)
MOVX @DPTR,A
Bytes: 1
Cycles: 2
Encoding: [ 1111 [0000
Operation: MOVX
(DPTR)«—(A)
MUL AB
Function: Multiply
Description: MUL AB multiplies the unsigned eight-bit integers in the Accumulator and register B. The
low-order byte of the sixteen-bit product is left in the Accumulator, and the high-order byte
in B. If the product is greater than 255 (OFFH) the overflow flag is set; otherwise it is cleared.
The carry flag is always cleared
Example: Originally the Accumulator holds the value 80 (50H). Register B holds the value 160
(0OAOH). The instruction,
MUL AB
will give the product 12,800 (3200H), so B is changed to 32H (00110010B) and the
Accumulator is cleared. The overflow flag is set, carry is cleared.
Bytes: 1
Cycles: 4
Encoding: [ 1 0 1 0Jo 1 0 0
Operation: MUL
(A)r = (A)X(B)
(B)iss
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NOP
Function: No Operation
Description:  Execution continues at the following instruction. Other than the PC, no registers or flags are
affected.

Example: It is desired to produce a low-going output pulse on bit 7 of Port 2 lasting exactly 5 cycles. A
simple SETB/CLR sequence would generate a one-cycle pulse, so four additional cycles
must be inserted. This may be done (assuming no interrupts are enabled) with the instruction
sequence.

CLR P2.7
NOP
NOP
NOP
NOP
SETB P2.7
Bytes: 1
Cycles: 1
Encoding: [ 0 0 0 0]0 0 0 0
Operation: NOP

(PC) « (PC)+1

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

Function:

Description:

Example:

Logical-OR for byte variables

ORL performs the bitwise logical-OR operation between the indicated variables, storing the
results in the destination byte. No flags are affected.

The two operands allow six addressing mode combinations. When the destination is the
Accumulator, the source can use register, direct, register-indirect, or immediate addressing;
when the destination is a direct address, the source can be the Accumulator or immediate
data.

Note: When this instruction is used to modify an output port, the value used as the original
port data will be read from the output data latch, not the input pins.

If the Accumulator holds 0C3H (11000011B) and RO holds 55H (01010101B) then the
instruction,

ORL A,RO

will leave the Accumulator holding the value 0D7H (11010111B).

When the destination is a directly addressed byte, the instruction can set combinations of bits
in any RAM location or hardware register. The pattern of bits to be set is determined by a
mask byte, which may be either a constant data value in the instruction or a variable
computed in the Accumulator at run-time. The instruction,

ORL P1, #00110010B

will set bits 5,4, and 1of output Port 1.
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ORL A,Rn
Bytes:
Cycles:
Encoding:

Operation:

ORL A,direct
Bytes:
Cycles:
Encoding:

Operation:

ORL A,@Ri
Bytes:
Cycles:
Encoding:

Operation:

ORL A #data
Bytes:
Cycles:
Encoding:

Operation:

ORL direct, A
Bytes:

Cycles:
Encoding:

Operation:

[0 10

ORL
(A) — (A)V(Rn)

Ollrrr

2
1

| 01 00 |0 1.0 1] |directaddress|

ORL
(A)— (A)V (direct)

1
1

[0 1000 1 1

ORL
(A)—= (A)V((Ri)

2
1

[0 1 00]Jo0o 1 0 0] [ immediatedata

ORL
(A)— (A)V f#data

2
1
| 0100 |0 01 0] |directaddress|

ORL
(direct)«— (direct) VV (A)

ORL direct, #data

Bytes:
Cycles:
Encoding:

Operation:

3
2

| 0100 |0 0 1 1] |directaddress|

| immediate data |

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=1,0r OV =0:
MOV C,P1.0 ;LOAD CARRY WITH INPUT PIN P10
ORL C,ACC.7 ;OR CARRY WITH THE ACC.BIT 7
ORL C,/OV ;OR CARRY WITH THE INVERSE OF OV
ORL C, bit
Bytes: 2
Cycles: 2
Encoding: [ 0 1 1 1 [0 0 1 0] [ bit address |
Operation: ORL
(C) — (C)V(bit)
ORL C, /bit
Bytes: 2
Cycles: 2
Encoding: [ 1 0 1 0 [0 0 0 0] [ bitaddress |
Operation: ORL
(C) « (C) V (bit)
POP direct
Function: Pop from stack
Description: The contents of the internal RAM location addressed by the Stack Pointer is read, and the
Stack Pointer is decremented by one. The value read is then transferred to the directly
addressed byte indicated. No flags are affected.
Example: The Stack Pointer originally contains the value 32H, and internal RAM locations 30H
through 32H contain the values 20H, 23H, and 01H, respectively. The instruction sequence,
POP DPH
POP DPL
will leave the Stack Pointer equal to the value 30H and the Data Pointer set to 0123H. At this
point the instruction,
POP SP
will leave the Stack Pointer set to 20H. Note that in this special case the Stack Pointer was
decremented to 2FH before being loaded with the value popped (20H).
Bytes: 2
Cycles: 2
Encoding: | 1 1 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: 2
Cycles: 2
Encoding: | 1 1 00 [0 0 0 0] [ direct address |
Operation: PUSH
(SP) — (SP)+ 1
((SP)) « (direct)
RET
Function: Return from subroutine
Description: RET pops the high-and low-order bytes of the PC successively from the stack, decrementing
the Stack Pointer by two. Program execution continues at the resulting address, generally the
instruction immediately following an ACALL or LCALL. No flags are affected.
Example: The Stack Pointer originally contains the value 0BH. Internal RAM locations 0AH and 0BH
contain the values 23H and 01H, respectively. The instruction,
RET
will leave the Stack Pointer equal to the value 09H. Program execution will continue at
location 0123H.
Bytes: 1
Cycles: 2
Encoding: [ 0 0 10 Jo 0 1 0
Operation: RET
(PCs5) < ((SP))
(SP) « (SP) -1
(PCr,) < ((SP))

(SP) « (SP) -1
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RETI
Function: Return from interrupt

Description:  RETI pops the high- and low-order bytes of the PC successively from the stack, and restores
the interrupt logic to accept additional interrupts at the same priority level as the one just
processed. The Stack Pointer is left decremented by two. No other registers are affected; the
PSW is not automatically restored to its pre-interrupt status. Program execution continues at
the resulting address, which is generally the instruction immediately after the point at which
the interrupt request was detected. If a lower- or same-level interrupt had been pending when
the RETI instruction is executed, that one instruction will be executed before the pending
interrupt is processed.

Example: The Stack Pointer originally contains the value 0BH. An interrupt was detected during the
instruction ending at location 0122H. Internal RAM locations 0AH and OBH contain the
values 23H and 01H, respectively. The instruction,

RETI
will leave the Stack Pointer equal to 09H and return program execution to location 0123H.
Bytes:
Cycles: 2

Encoding: [ 0 0 11 Jo 0 1 0

Operation: RETI
(PCys) < ((SP))
(SP) « (SP) -1
(PCr,) < ((SP))
(SP) « (SP) -1

RL A
Function: Rotate Accumulator Left
Description: The eight bits in the Accumulator are rotated one bit to the left. Bit 7 is rotated into the bit 0

position. No flags are affected.

Example: The Accumulator holds the value 0C5H (11000101B). The instruction,

RL A
leaves the Accumulator holding the value 8BH (10001011B) with the carry unaffected.
Bytes: 1
Cycles: 1
Encoding: | 0 0 10 [0 0 1 1|
Operation: RL
(Ant1l) < (An) n=0-6
(A0) « (A7)
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RLC A
Function: Rotate Accumulator Left through the Carry flag
Description:  The eight bits in the Accumulator and the carry flag are together rotated one bit to the left. Bit
7 moves into the carry flag; the original state of the carry flag moves into the bit 0 position.
No other flags are affected.
Example: The Accumulator holds the value 0C5H (11000101B), and the carry is zero. The instruction,
RLC A
leaves the Accumulator holding the value 8BH (10001011B) with the carry set.
Bytes: 1
Cycles: 1
Encoding: [0 0 11 [0 0 1 1]
Operation: RLC
(Antl) < (An) n=0-6
(A0) ()
(©) (A7)
RR A
Function: Rotate Accumulator Right
Description:  The eight bits in the Accumulator are rotated one bit to the right. Bit 0 is rotated into the bit 7
position. No flags are affected.
Example: The Accumulator holds the value 0C5H (11000101B). The instruction,
RR A
leaves the Accumulator holding the value 0E2H (11100010B) with the carry unaffected.
Bytes: 1
Cycles: 1
Encoding: | 0. 0 00 [0 0 1 1|
Operation: RR
(An) < (Ant+l) n=0-6
(A7) < (A0)
RRC A
Function: Rotate Accumulator Right through the Carry flag
Description: The eight bits in the Accumulator and the carry flag are together rotated one bit to the right.
Bit 0 moves into the carry flag; the original value of the carry flag moves into the bit 7
position.No other flags are affected.
Example: The Accumulator holds the value 0C5H (11000101B), and the carry is zero. The instruction,
RRC A
leaves the Accumulator holding the value 62H (01100010B) with the carry set.
Bytes: 1
Cycles: 1
Encoding: | 0 0 01 [o 0 1 1|
Operation: RRC
(Ant+1) < (An) n=0-6
(A7) —(O)
(©) —(A0)
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SETB <bit>

Function: Set bit
Description: SETB sets the indicated bit to one. SETB can operate on the carry flag or any directly
addressable bit. No other flags are affected
Example: The carry flag is cleared. Output Port 1 has been written with the value 34H (00110100B).
The instructions,
SETB C
SETB P1.0
will leave the carry flag set to 1 and change the data output on Port 1 to 35H (00110101B).
SETB C
Bytes: 1
Cycles: 1
Encoding: [ 1 1 01 Jo 0 1 1
Operation: SETB
(C)«1
SETB bit
Bytes: 2
Cycles: 1
Encoding: [ 1 1 0 1 Jo 0 1 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] [ reladdress |
Operation: SJMP
(PC) « (PC)+2

(PC) « (PC)+rel
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SUBB A, <src-byte>

Function:
Description:

Example:

SUBB A, Rn
Bytes:
Cycles:
Encoding:

Operation:

SUBB A, direct
Bytes:

Cycles:
Encoding:

Operation:

SUBB A, @Ri
Bytes:

Cycles:
Encoding:

Operation:

Subtract with borrow

SUBB subtracts the indicated variable and the carry flag together from the Accumulator,
leaving the result in the Accumulator. SUBB sets the carry (borrow)flag if a borrow is needed
for bit 7, and clears C otherwise.(If C was set before executing a SUBB instruction, this
indicates that a borrow was needed for the previous step in a multiple precision subtraction,
so the carry is subtracted from the Accumulator along with the source operand).AC is set if a
borrow is needed for bit 3, and cleared otherwise. OV is set if a borrow is needed into bit 6,
but not into bit 7, or into bit 7, but not bit 6.

When subtracting signed integers OV indicates a negative number produced when a negative
value is subtracted from a positive value, or a positive result when a positive number is
subtracted from a negative number.

The source operand allows four addressing modes: register, direct, register-indirect, or
immediate.

The Accumulator holds 0C9H (11001001B), register 2 holds 54H (01010100B), and the
carry flag is set. The instruction,

SUBB A,R2

will leave the value 74H (01110100B) in the accumulator, with the carry flag and AC cleared
but OV set.

Notice that 0C9H minus 54H is 75H. The difference between this and the above result is due
to the carry (borrow) flag being set before the operation. If the state of the carry is not known
before starting a single or multiple-precision subtraction, it should be explicitly cleared by a
CLR C instruction.

1
1
[100 1 J1rrr]

SUBB
(A) < (A)-(C) - (Rn)

— N

[1 00

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

1 |0 1.0 1] |direct addressl

1
1

[1 00

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

1o 1 1 i]

120 2Bkl KMI805 1/ HLI LA
PERARIE: RSO AR

IR AR S 13922829991 STC12C2052AD A% 1T 8051 B ML S f6 e
Bl 0513-5501 2928 /2929 / 2966 FEE: 0513-5501 2969 / 2956 / 2947



FAHSTCHE TP : www.STCMCU.com A N /&S M5 : Bk7kF(13922809991)

Tel: 0755-82948411  Fax: 0755-82905966

SUBB A, #data

Bytes: 2
Cycles: 1
Encoding: | 1 0 0 1 | 01 00 | | immediate data
Operation: SUBB
(A) < (A) - (C) - #data
SWAP A
Function:  Swap nibbles within the Accumulator
Description: SWAP A interchanges the low- and high-order nibbles (four-bit fields) of the Accumulator
(bits 3-0 and bits 7-4). The operation can also be thought of as a four-bit rotate instruction.
No flags are affected.
Example: The Accumulator holds the value 0CSH (11000101B). The instruction,
SWAP A
leaves the Accumulator holding the value SCH (01011100B).
Bytes: 1
Cycles: 1
Encoding: | 1 1 00 [0 1 0 0|
Operation: SWAP
(Avg) <= (Ary)
XCH A, <byte>
Function: Exchange Accumulator with byte variable
Description: XCH loads the Accumulator with the contents of the indicated variable, at the same time
writing the original Accumulator contents to the indicated variable. The source/destination
operand can use register, direct, or register-indirect addressing.
Example: RO contains the address 20H. The Accumulator holds the value 3FH (00111111B). Internal
RAM location 20H holds the value 75H (01110101B). The instruction,
XCH A, @RO
will leave RAM location 20H holding the values 3FH (00111111B) and 75H (01110101B) in
the accumulator.
XCH A,Rn
Bytes: 1
Cycles: 1
Encoding: | 11 0 0 [ I rror
Operation: XCH
(A) <= (Rn)
XCH A, direct
Bytes: 2
Cycles: 1
Encoding: | 1 100 [0 10 1| [ directaddress |
Operation: XCH

(A) < (direct)
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XCH A, @Ri
Bytes: 1
Cycles: 1
Encoding: | 1100 |01 1 i
Operation: XCH
(A) <= ((Ri)
XCHD A, @Ri
Function: Exchange Digit
Description: XCHD exchanges the low-order nibble of the Accumulator (bits 3-0), generally representing
a hexadecimal or BCD digit, with that of the internal RAM location indirectly addressed by
the specified register. The high-order nibbles (bits 7-4) of each register are not affected. No
flags are affected.
Example: RO contains the address 20H. The Accumulator holds the value 36H (00110110B). Internal
RAM location 20H holds the value 75H (01110101B). The instruction,
XCHD A, @RO
will leave RAM location 20H holding the value 76H (01110110B) and 35H (00110101B) in
the accumulator.
Bytes: 1
Cycles: 1
Encoding: [ 1 1 01 [0 1 1
Operation: XCHD

(Aso) <= (Ris)

XRL <dest-byte>, <src-byte>

Function:
Description:

Example:

Logical Exclusive-OR for byte variables
XRL performs the bitwise logical Exclusive-OR operation between the indicated variables,
storing the results in the destination. No flags are affected.

The two operands allow six addressing mode combinations.When the destination is the
Accumulator, the source can use register, direct, register-indirect, or immediate addressing;
when the destination is a direct address,the source can be the Accumulator or immediate data.

(Note: When this instruction is used to modify an output port, the value used as the original
port data will be read from the output data latch, not the input pins.)

If the Accumulator holds 0C3H (11000011B) and register 0 holds 0OAAH (10101010B) then
the instruction,

XRL A, RO

will leave the Accumulator holding the vatue 69H (01101001B).

When the destination is a directly addressed byte, this instruction can complement combinna-
tion of bits in any RAM location or hardware register. The pattern of bits to be complemented

is then determined by a mask byte, either a constant contained in the instruction or a variable
computed in the Accumulator at run-time. The instruction,

XRL P1,#00110001B
will complement bits 5,4 and 0 of outpue Port 1.
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XRL A,Rn
Bytes:
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:

1
1

[01 1 0] 1rrrx

XRL
(A) < (A) A (Rn)

[o1 10 o1 01 ] [ directaddress

XRL

(A) < (A) A (direct)

1
1

[o1 1 0Jo1 13

XRL

(A) — (A) A (Ri)

2
1

[01 1 0Jo0o 1 00] [ immediate data

XRL

(A) « (A) A #data

2
1

[01 1 0Joo 1 0] [ direct address

XRL

(direct) «— (direct) A (A)

XRL direct, #dataw

Bytes:
Cycles:
Encoding:

Operation:

3
2

[o1 1 0Joo0 1 1]

direct address

immediate data

XRL

(direct) < (direct) A # data
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k2, ARG H i KA T CAFT W s A e g S IR Se 2 ¥y Fh e 24 PR AN AH [R) A 2t 4 1 H e
[ =AY, 4 H B IR T SR B 8 R G0 S i AN R . STC12C2052AD R 41 5 Jr AL 5 A H
W B 7 W N K 6-1 T 7 :
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F6-1  FWIEHIRT
T g e e R SE L | ) . R .
- o |MHEESR it fRAEZ0) ok | ik | g3 rERA A el o
Y ==y VeSS, e i3 > Ynrs l 25 il
i | i | ORI gy | RO R LK RIS | angiepmaetr | o v
Huik (IPH,IP)
INTO  10003H| 0 (highest)| PXOH, PX0| 0,0 |0,1]1,0| 1,1 IEO EX0/EA
(MR T 0)
Timer 0 |000BH 1 PTOH,PTO | 0,0 |o,1|Lo| 1,1 TFO ETO/EA
INTT 160130 2 PXIH,PXI| 0,0 |0,1|1,0| 1,1 IE1 EX1/EA
(S 71
Timerl  |001BH 3 PTIH,PTI| 0,0 |0, 1| 10| 1,1 TF1 ETI/EA
UART  |0023H 4 PSH,PS | 0,0 |0,1|1L,0| 1,1 RI+TI
PADC_SPIH, (EADCI+ESPI) /
ADC/SPI  |002BH 5 papc spr | &0 [OT O] LT[ ADCFLAGHSPIF | b b spr ) A
PPCA LVDH, (ECF+ECCFO+ECCF I+
PCA/LVD [0033H| 6 (lowest)| - 0.0 [o.1|Lo| L1 |yt | BCCRECCR3+ELVD)
PPCA_LVD /EPCA_LVD/EA

I R BT N PR RF IR D RE A A7 AR IPH AR AR BLAL, Al R W e e Bou D 4, Rk A
HIP, BAhWIFom A AP, 5458051 517 HLPZ h Wt Se g o8 e R -

IR CIE S HWiE, P A wT 5 hilrs, Fan.

void

void

void

void

void

void

void

Int0_Routine(void)

Timer0 Rountine(void)

Intl_Routine(void)

Timerl Rountine(void)

UART _Routine(void)
ADC_SPI Routine(void)
PCA LVD_Routine(void)

interrupt 0;

interrupt 1;

interrupt 2;

interrupt 3;

interrupt 4;

interrupt 5;

interrupt 6;

SRR RII8051 B LT A 7]

AL MEESRHAE T ARAR

G HEA SRR 13922829991
Sl 0513-5501 2928 /2929 / 2966
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6.1 piTZE

STC12C2052AD Z 41 5 7 WL Fh KT 22 88 45 4 7 2 B n 1 6-1 T

T T R VR i e gk e N
i %47 2% Pl 458 RfAL S22 1l
* * =) 4%,—‘ ANy Q bz,
IE 2475 P, IPH %7752 T S 2 W
TCON.O/TO=0 EA PXOH, PX0 0.0
R EX0 0
INTO —o0— — —° -t
TCON.0ITO=1 | PTOH, PTO 0.0 high
ETO g /BN I
Timer0 / TF) —————p—o— oo oS Ll BN
|
- PX1H, PX1
TCON2TI=0[ 1P x1 | g CN .
INTT—o [EIH—o—fo o8 = IR
TCON.2/TI=1 L3
. - | PTngPTl YNEN .
Timerl / TF1 —}—O/—OJ(C o8 TN L
PSH, PS 0.0 b
| o : 0,1 Hh B
~ E > -
UART/HEAT ”IBII :D—y—o/s_</|c o\(g: EEEN i
T
EADCI : PADC_SPIH, PADC_SPI 0.0
P X
ADC FLAG —o/ESPI EADC SPI 2 g Syl 10 i
SPIF —o/j:D (I © | N
I
CF |
RCF |
CCFO0 I
ECCFO0 |
PPCA_LVDH, PPCA_LVD
CCF1 EPCA_LVD g 0.0 0.1 o
ECCF1 L > oS N
CCF2 [
ECCF2 |
CCF3 |
ECCF3 |
LVDF A 4
ELVDI = — ! low
EA|

\Global Enable
EA

K6-1 STC12C2052AD £ 41 7 i £ e 45 4 1K

126 o3kl KM805 1/ HLI L A
PERARIE: RSO AR

IR AR S 13922829991
SML: 0513-5501 2928 / 2929 / 2966
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A3 e B O(TINTO) Al A0 35 o e L (INTT T ) BE v A1 Fl P, i) R AU R o 335 SR T A SM 8
ob W (K bR A L T 2 A7 2 TCON T FTEO/TCONL 1 FITE1/TCON.3 . 24 4030 v W IR 2% 2 5 4 Wi
NG, F s SRR EAIEOFIEL S [ 8 #750. TCONZHAE 2% F1 [ ITO/TCON.OFIIT1/TCON.2 4k
SE T AN A O RN LA P i & 7 20 2 R R R 7. WiRITx = 0(x = 0,1), A RGAE
INTx(x = 0, 1) B B B J5 AT P2 AR b . SR ITx = 1(x = 0,1), WA RGAEINTX( x=
0, 1) BT R B U Ja w72 A2 AR bbb o 4038 rP BT O(INTT0) AT A 05 H 7 L (TNTT 1) 3 7T AP T 2
MU B AR e i

SE I 250N L) A T SR AR SR TFOMTF . 2458 I 28 27 A7 28 THx/TLx(x = 0,1)% i, ¥
HARENTEx(x = 0,1) W B AL, i as kg . S8 AP LT iZ e 28R, w4
3t bR EALTEx(x = 0,1) £ Al 175 4 .

AT U T SR AR S AL R TR B AT R 3% R Wi SRAR E AL T TR AR fa] — /M B N 1
JG, HAT O S

TR SR VEA /DA 4 A W ) 75 BN LA FH S (45 A
1. JGEADCIE 1, FCUFADCHIWT, X AEADCH W ) 542 il 47
2. JGEADCT_SPTE1, FVFADCH W JZSPTHIT, 1X ZADCH W A SPTHHWT () Fh s il 4, b

AHATTIF, R T4 ADCH W ) .

3. KEAE L, TP A AL BEHIAL, ST IF, A2 Jevkr=EADCH Wi A/ DH T AR 55 72
> HR B A A/ D R BT SR AR B AZADC_FLAG

U S SR VESPT A W I 55 0 LA A S R 4zl A B L

1. W4ESPIE L, FoVFSPIH T, X2 SPTH T Bl bl 47

2. WEADCI SPIE1, fifFADCHIMT K SPTHT, X ZADCHWT K SPTH Ik () s b izl fr, oAz
ARITTF, WRTIEFASPIH .

3+ BEAEL, TP A HLS R EEEIAL, AT, R TIE“ASPT ik
SPTH KT IR 45 15 5 b 22 F R AR SPT H i sk A5 & A7 SPIF

1 SR 0 VI R H B O 5 B LA R S R s i 7 L

1. WGELVDIE 1, VMR br, 33 0 A T fr B g2 167

2. Y4EPCA_LVDE 1, FVFPCABLH b W A FEAS I 7, 32 PCARSE R Hh BT 2 AR Al o i 174 i
HHIHE AL, BEALANTT T, 2 T2 A AR AR I IR 11 o

3 HEAEL, FTIFH R MU R WHEmIAL, SO AFTIF, 2 Jovd s A A I i B (R AR
Hh T Il 25 2 R B R R A3 A1 R HR W17 SR AR A7 LVDF

SVHLF ML, 3.7V(20. 1) LR AMEE, 3VHRHL, 2.4V(20.1) LR AMKE, WELVDI=1 (SLiF&

JEHWT) )2 P AR T

EERECRMIS0S 1 LT AT IR 13922829991 STC12C2052ADA4 1T 8051 A HLFCIEd 127
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A SR SO VFPCA 7 JU) 75 24 JLANAH RL PR 4t A B 1

1. ¥4ECF/ECCFO/ECCF1/ECCF2/ECCF3H I fu Vi v 75 ZE B LA B 1,  FUVFPCABLER A B () Ak
FEAE T, X Ll PCARRIH Hh A SRS ER (1 B s fhI AV

2. W4EPCA LVDE 1, FVFPCABLER A T S AR FEAS I 7, 3 2 PCARSE R Hh By 2 AR A Al i 174 i

Hlbr AL, AT AT T, R TEIEFAEPCA T .

3. HEAEL, JTHFR R LR WESIAL, AT, 2 J0 = A= PCAHH B FIPCA HH I il 55 72
J o L FH R A A L FIPCA R W77 sk A 5 47.CF/CCF0/CCF1/CCF2/CCF3 6

B AR AT RS I R 62T
®6-2 PR

Hh s fil RAT A
INTO 1) RRA o 7
(S 70) (ITO/TCON.O = 1): Ff&#s  (ITO/TCON.O = 0): ik HE-F
Timer 0 TE B} 25073 H
INTI N ; — 0N \,
SRR ) (ITI/TCON.2=1): FFF#F  (ITI/TCON.2 = 0): {KHLF
Timerl SE I 2 138
UART ik B 52 5E )
ADC A/DFH5E R,
LVD FA Y5 L B RS T LVDAS I H
SPI SPIF=1
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6.2 hITHF TS

e e fr bk K 755 o
Ginc it Mt | e Lsp | EBA
IE Interrupt Enable | A8H | EA |EPCA LvD|EADC SPI| ES |ET1| EXI | ETO | EX0 |0000 0000B
IP Imem}‘fxmmy BSH | - [PPCA LVD| PADC SPI | PS [PT1|PX1 | PTO|PX0 |x000 0000B
IPH Imemg,t i”or'ty B7H | - |PPCA_LVDH|PADC_SPIH |PSH|PTIH|PX1H|PTOH|PXO0H |x000 0000B
1g
TCON Timer Control 88H | TF1 | TRI | TF0 | TRO | IE1 | IT1 | IE0 | ITO {0000 0000B
SCON Serial Control 98H [SMO/FE| sM1 | sM2 | REN | TBS | RBS | TI | RI |0000 0000B
AUXR | Auxiliary register | 8EH |Tox12|Tix12| UART Mox6 |EADCI| EsPI [ELvDI| - | - [0000 00xxB
PCON Power Control 87H  [SMOD|SMODO|LVDF | POF | GF1 | GFo | PD | IDL 0011 0000B
ADC_CONTR ADC Control BCH ADCJ’OWER|SPEED1|SPEED0|ADC7FLAG|ADCisTART|CHSZ|CHS] |CHSO 0000 0000B
ccon |PCA CO';STOI Regis-| pep | cr | v | - | - CCF3|CCF2 CCF1| CCFO [00xx 0000B
CMOD  [PCA Mode Register| D9H |cmoL| - | - | | cps2 | cpst | cpso | ECF |00xx 0000B
CCAPMO PCA Module 0 DAH | - |ECOMO|CAPPO|CAPNO | MATO | TOGO | PWMO | ECCFO [x000 0000B
Mode Register
CCAPM1 PCAMOdl?lel DBH | - [ECOMI|CAPPI|CAPNI|MATI [ TOG1 | PWMI | ECCF1 |x000 0000B
Mode Register
CCAPM2 PCA MOdl?lez DCH | - [ECOM2|CAPP2|CAPN2|MAT2 [ TOG2 | PWM2 | ECCF2 |x000 0000B
Mode Register
ccapms | PEAModule3 ) pcoms |capes| capns | MaTs | Toas | pws | Eccrs [x000 00008
Mode Register
SPSTAT SPI Status register | 84H | spi¥ |weor| - | - | - | - | -

EFRFPHIH T 5STC12C2052AD R 51 8 5 (L WiAH S I BTG 25 A7 8%, N IHE — M 4 25
AT A,

SRR RII8051 B LT A 7]
FEBURHE: 7 3 U R T AT PR 7]

I AR S HE: 13922829991
Sl 0513-5501 2928 /2929 / 2966

STC12C2052AD %1 1T 8051 ¥ Kl 45 Fg
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1. FHT R IFSEFRIE. AUXRFIWAKE CLKO
STC12C2052AD 515 HLCPURS H Wi (I TEER bR i, B — > A IR 15 4 A v/ I
e B IR IR T R VE AR AT RRIE (IENFEBRThRE AT A7 3y, BRI b A ASHD #=iil iy, FAg X
/I
IE : i RiFfide (AIA2FH40)
SFR name | Address bit B7 B6 B5 B4 | B3 | B2 B1 BO
IE A8H | name | EA |EPCA_LVD | EADC SPI | ES | ET1 | EX1 | ETO | EX0
EA: CPURIEH W R VFEHIAL, EA=1, CPUJFH W, EA=0, CPUBMFTA 1+ Wik .
EAFIVE F R A rp W7 Fe vV i e il o B #5 i TR 1 S 2 EATE ] FL U8 52 25 h i H
LI HH T A 4 o 7 2 1
EPCA_LVD: PCAREL A IR A I T SRR . X & PCAME B o W7 AR R AT MLV D H 7 11
SR WSS, SAIAFTIE, R TEIEFA A PCAH T FILVD H T .«
EPCA_LVD=1, F¥FPCARH A Wi Al o i s
EPCA _LVD=0, %% 1[-PCARER A W A A 1
EADC SPI : A/D#: b FISPIH KT foVFAL, X A2 ADCH KT K SPTH B (1) s A e il 67, IR Ar
ARITIF, BT HE= £ ADCH W ASPTH BT )
EADC_SPI=1, fu¥FA/D#E i AISPIH i
EADC _SPI=0, Zki-A/D#:#rb W AISPIAT .
ES : H TR W e, ES=1, FLVFH4T Ol ES=0, ZEi-H47 O,
ET1 : SEM/ATEES TG b oAz, ETI=1, RUFTIHW; ET1=0, ZE-T191Hr.
EX1: SNl o Vi, EXD=1, FSRVFAME i EX1=0, ZE1EAMEH W0 .
ETO : TOf3 b W fo 4742, ETO=1, FFTOH M ET0=0%% 1ETOH .
EXO0: AR Wros I fo i ir. EX0=1, i Wi; EX0=04% 11k,

AUXR : #fiBhzrfeds OAnfz3H4k)
SFR name Address bit B7 B6 B5 B4 B3 B2 Bl | BO
AUXR 8EH name | TOx12 | T1x12 | UART MO0x6 | EADCI | ESPI | ELVDI

EADCI: A/D#4rb W 8ok 7o VFAL
EADCI=1, FREA/DEH AT,
EADCI=0, %% A/D¥ 17,

ESPI: SPIFRIKT BT 70 R4

ESPI=1, fu¥FSPIA TS
ESPI=0, Z%-SPIAHT.

ELVDI : fICE ALV D H 7 250 83467
ESPI=1, fCYHEEMMLVD A7
ESPI=0, Z& (K EAMLVDH K.
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WAKE_CLKO :Clock output and Power-down Wakeup Control register (A~ a] fi7. 53-3ik)
SFR Name |Address| bit B7 B6 B5 B4 B3 B2 Bl BO
WAKE CLKO| 8FH |name |[PCAWAKEUP|RXD_PIN_IE [T1_PIN_IE|T0_PIN IE| - - |ricLko|TocLko

B7 - PCAWAKEUP: fEf AT, 25 ARTFPCA LA/ TR B iEpowerdown.
0: 2% 1EPCA EFH/ T BEE T Wit B powerdown ;
1: FRVFPCA EFHAT/ R BT H W e i powerdown o

B6 -RXD PIN IE: #ifERF, SRUP3.0RXD) FMAIEERI, WA RXDM:EEpowerdown.
0: Z51FP3.0(RXD) FF4#FERI, tE51ERXDMLEpowerdown ;
1: AYP3.0RXD) FAHYERI, L FRXDM:EEpowerdown o

B5-T1_PIN_IE: #iifsCF, RFTU/P3. SN EH BT Bk &, tHEfET 1IN B powerdown.
0: ZEIET1/P3.SIHF PR E TR WiAR &, R IET 1M EEpowerdown ;
1: FRVFTI/P3SHH T B E TR WibR &, R VFTHIM B powerdown .

B4 -TO PIN_IE: $#irfifiizC ', FLIFTO/P3. 4N FEHT B TOH ks &, tHAEfE TORIM: B powerdown.
0: ZEIETO/P3.4HI N VR B TO bR, A5 IETOMIM: B powerdown ;
1: FCVFTO/P3.AJIN FEHT B TOH ibr s, RV TORIM: B powerdown »
TICLKOMTOCLKOL g if 2845 9%, TEULAMEN A

STC12C2052AD & H B B WL E A1 LLJE, TE. AUXRHMIWAKE CLKO#:E0, HH A
B “1” 3035 “0” IE. AUXRFMWAKE_CLKOAHRM AL, SEI A0 VFERAR 1F & np W75 1y v b et
T, A A P IR A0 o T 4 [R] INHE CPU T b o 58 T TE () P9 25 7] A B4 1 4k
S¢PL (SETB BIT; CLR BIT) , WA HF#EfE 45kl (RIMOV IE, #DATA, ANL IE,
#DATA; ORL IE, #DATA; MOV IE, A%S) . HHIAUXRAIWAKE CLKO (AR 3Hhk) iIw
A FIMOV AUXR, #DATA 5MOV WAKE_CLKO #DATAE 4 Hefif 1 .

EERECRMIS0S 1 LT AT IR 13922829991 STC12C2052ADA41 1T 8051 AN IR 131
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2. R BRI I F FRSIPAIPH
FE48051 . i LA A AR Wi e, BN S e ARt e g, vl DASEI e ) ik & .
STC12C2052AD Z F1| B 5 ML ek 152 BB 38 0 i e ik Dh e o A7 (TPH) A I AH AL, m] ks Hh A
S BBEE NAN RIS R R EIP, AW RAWH, 54580518 HLH
R et Eeteoe S
— M EEPAT AR S b W Re A = L e b W B b b, (RS RERSE 55— AMIROL e b W B
i, —EHATRISE R, EFR A ARETL, & W X G BT — 435 2 A B B i b
WrHIiE . LA IR vl E 40 > R TH P A% FE AR -
VAR S g W mT 9 s R S g p W i R W, 2 AR
2 ATAA —Fhrp i ORE R R PoR 2K , — BRI, A2 1R 2 - W B b
STC12C2052AD F 41 51y HLE v A &AL Se G4 27 A7 2 B X
IPH: Bl o g il 2 A7 28 sy O ml Az FH4k)
SFR name | Address | bit | B7 B6 B5 B4 B3 B2 Bl BO
IPH B7H |name - PPCA LVDH |PADC SPIH| PSH | PT1H | PX1H | PTOH | PXOH

IP: b e e g il 2 A7 as ik (T Az 3-4k)
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
1P B8H name - PPCA LVD |PADC SPI| PS | PT1 | PX1 | PTO | PXO

PPCA LVDH, PPCA_LVD: PCA 1 ¥ A A MLV D W 18 5 2 42 il 47 .
PPCA_LVDH = 0 HPPCA_LVD = OfJ, PCA W MK ALV D H W A F AR S 4+ W (F1 5 2%.0)
PPCA_LVDH = 0HPPCA_LVD = 1#}, PCA Wi MK EAMLVDH W AR e g W (o2 1)
PPCA_LVDH = 1 HPPCA_LVD = Off, PCA Wi M ALV D H B A% s Je g b W (o 24 2)
PPCA_LVDH = 1 HPPCA_LVD = 1#}, PCA Wi MK EA M LVDH W A4 % s 26 2 b i (56 243)
PADC_SPIH, PADC_SPIL: A/D¥% 4 rh 7 FISPIH B {18 56 2% il A7 .
HPADC_SPIH,=0 HPADC_SPI=0i, A/D¥ b IrFISPIH I Ay A0 S 2% b bt (PR 46 4%0)
XPADC_SPIH=0 HPADC_SPI=1I}, A/D#:#ed W AISPIH W R AL S5 2 W (Pt s 2 1)
HPADC_SPIH=1 HPADC_SPI=0IFf, A/DFHferbWrAISPIH WAk m i sa gt bk (P58 242)
PADC_SPIH=1 HPADC SPI=1I5, A/D#% e W FISPIH T g i e 1 56 2% h i (5644 3)
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PSH, PS: & L1 iR s e ds il i
PSH=0 HPS=0MF, 117 W7y e i o o 2 7 (56 2%0)
HPSH=0HPS=1/F, £ 1A W AR 6 20 Ik (4562 1)
PSH=1HPS=0fF, = 119 W AR Sk e g0 b (PR 5k 242)
PSH=1 HPS=1HF, & 119 W7y e e e S 2 b (F 5 243)

PTIH, PT1: &M} 281 it o6 ez il i
MPTIH=0 HPT1=0/F, 5251 b A SR e g W (56 240)
HPTIH=0 HPTI=1iF, &1 W R e 2k 7 (o 2k 1)
MPTIH=1HPTI1=08}, & %1+ W B e b (L5 gi2)
MPTIH=1HPTI=1/F, @i 2% 1 A s s s g W (B 56 243)

PX1H, PX1: A b 1AL Se e gz A
MPX1H=0 HPX1=0/}, M5BT 1A SAR e g b (115 440)
MPXTH=0 HPX1=11}, #MEBeh i ARG Se g b (52 1)
LPX1H=1HPX1=08f, #MiBr W AR e g b (PR 2 2)
MPX1H=1 HPXI1=1F, A~ 1y 5w e g W (P 5 243)

PTOH, PTO: & i #50 H i A1 56 2 4% il o7
PTOH=0 HPTO=0}, 5 i &0 Wr g s IG5 2 7 (£ 5 20)
PTOH=0 HPTO=11}, &M 250+ W BRIt e b (P e l)
HPTOH=1HPTO=01, & 250 WrAEm it se g i (/e g2)
HPTOH=1 HPTO=11, & 2$0 W7 A i fIe Se g b (Fe e 443)

PXOH, PXO0: M ot ez dilfr .
PXO0H=0 HPXO0=0fF, ke W0y At e 2 o i (56 2%0)
M PXOH=0 HPX0=1iF, #hrh ko ARARAL 5 b b (L s 2 1)
PXOH=1 HPXO0=00F, #MiBrh 0 AH m i se g b (5 202)
LPXOH=1HPXO0=11f, #MiBr W0 m i se g b (PR 5443)

Hh T S G ) 27 A7 2R IPRIIPHIW A& e el P FEP & “1” il “0” o (HIPZFf7asml
fr¥edE, BrCAn] AT R3S Bl T R E TR S BRIIPI N A . TMIPHZF A7 2 I N A8 R BeH =17
BB R HT . STC12C2052AD &R 41 5 5 LR AL S IPAIIPHIS HOOH, &> i 5 9 A4
Vsl

EERECRMIS0S 1 LT AT IR 13922829991 STC12C2052ADA41 1T 8051 #HAHLF IR 133
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3. ERTER/ T BB ITHIF FEETCON
TCON A E I 2/ H LA TO TUAIE G A7 4%, [T BIAFTO. Tt Wi A0 &R i =R
FHWTJRSE, TCONAG A R:
TCON : g 28 /i Hgs sl %8s (rI Az 5H0k)
SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO
TCON 88H | name | TF1 | TR1 | TFO | TRO | IE1 | IT1 | IEO | ITO
TFL: Tl WiksE. TIgERVFTTECLE, APIE G LT 2277 28 H B i AR
“1” TF1, [FCPUIERAPW, —BEARFERICPUMR RIS, A B EE “0” (Halh
EWEE “07 ) .
TR1: EB 8 10EIT AL
TFO: TO#:H HHWibr&. TOB ARVFITHELLE, MAMEFFGEIN T, 2=k e, s &
“1” TFO, [MCPUWRFW, —E{RFFCPUMIN %P, A HfEfHE0 (tal iy
BAFHO) .
TRO: SEN 2208 AT IR,
IEL: AMEepi1igsRkiE (INT1/P3.3) dRdi. IE1=1, AMEHBTHICPUIGRAT, 24CPUM R %
RIS RS €07 1EL.
IT1: AR b R 3% 3647 . TT1=0, INT1/P3.35] i [ B { B 5P {35 5 T fih % 4/ 36 v 7
1. IT1=1, AMEBHITIA R REA b & 5 .
IE0: AhEfr b0 RIE (INTO/P3.2) Hii. IEO=14h&k-FIT0MCPUER I, 4CPUMR &b
AW, S 07 TE0 GhH k=D .
ITO: AP o s i 2R 28 3% $% 47 . 1T0=0, INTO/P3.25] i I 4R e 7 A7 fith % 40 v 70
ITO=1, A0 T FEAT ik 77 2
4. HITOEHIFFEZSCON
SCON N HAT 45| 27 4785, SCONME AU -
SCON : AT 45 ZF /748 (I ArHhk)
SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO
SCON 98H | name | SMO/FE | SMI | SM2 | REN | TB8 | RB8 | TI | RI
RI: ST RGP ERE . &8 AT D LRyl B BT R0 AR, WA 23 e 3 5 8 A i s it
Bl #UOrL. 20 3LAE HSM2=0F, & el 2E b AL R Rl B 1 84T R
J5 287 3 TAE HsM2=18F, TS8R B 59 BARRB8 A )G, Rl il BRI EIF
AEA7 a1, RIN1267R 847 E 1IE [ CPU R rh b7 Galierbby) . RIAAZE 1 FH 7 i
Wik ST EE .
T HFATOVRERWRRE. BT 01T RR0ORER, &M RIEESM AR, mEEEL 20
JALL R2E 3R ER, fERIEE LA KRR B, TI=1RpR$F 47 D LIEERCPU
HAE I ORGP IR o« [EREE RIS, CPUMIR A SR IWE R, & mP AT b Wik S r
A TGS, TIPSR T s %
SCONZ A7 a3 M HAAL SR Wi T %, FEHEATEN4H .
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5. RERNPEEXEFRS: BIEEHEESFPCON
PCONK HLE 4% | 27 f7-45, PCONAS N T
PCON : Y5 ¥ il 27 47 2%
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
PCON 87H name | SMOD | SMODO | LVDF | POF GF1 GFO PD IDL
LVDF : AR AT AR A7, (7]t 2 A0 Fe A I w7 SR b Ao
W P A B E Ve o /R TR EAI T THE R, 247 HhE 1, SRR A W2 75 bl
RVFTIH . BIFE N TAE B K Ve K FAREA I [ TR B I, ANEE BA SR AR
W, A E AL EAEARE0, JE0E, WNEE TAE K Ve kSR TR IE
R TRE R, AL W H B BN

FELYR 25 1) 2 A7 4% PCON (1) At A 5 I A BT G %, FELEAMEAN 4R
FEHIMT SO VFEF AR AR TE AT, AR HAS I e AF B (1) 78 V57 "2 EPCA_LVD/IE.6
IE : P ovrdifas (rIA7 -4k
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
IE ASH name EA | EPCA LVD |EADC SPI| ES ET1 EX1 ETO EXO0
EA: Ve ads e
EA=0, Bl 7 HrA i g K ;
EA=1, JFSUE P, HEA WSR3 SR o vrEfia.
EAIE R R s I So VF T BRI G4zl o B 2% H Wl 5 e SZ BEAE ) L IRGE 32 % Hh kTR
B P v T e VR e A s
EPCA_LVD : PCABEHLHH IORIIG Ho A 0 o W Fo VFAr
EPCA_LVD =0, £k 1-PCARELHURIE A o
EPCA LVD =1, ft¥FPCABLHAML A b .
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6. A/DEEHIEHIF 73R ADC_CONTR
ADC_CONTRNA/D¥ etz 25 /7 4%, ADC_CONTRHE a0 F -

ADC_CONTR : A/D#Hufz ) 27 17 2%

SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO
ADC_CONTR BCH name ADC POWER | SPEEDI [SPEEDO| ADC FLAG [ADC START|CHS2| CHS1 | CHSO
ADC POWER : ADCHLJE#ZHIf7. *4ADC POWER=0/f, 3HADCHJ;

ADC PWOER=1/f, FTIFADCHJE.
ADC_FLAG: ADCH & fibr &, ol H TiERA/DFE BN . HA/DR# 5 G,
ADC_FLAG=1,ZHHM4IE0. A5 & A/DF 5 i G B iZ AL B = A4
Wr, &2HRMFERZREMA/DEREGER, YA/DERTENE,
ADC FLAG=1, — & BH/EO0.
ADC_START: ADCHH#JAZh¥=HIAr, WEA “17 B, ¥, HirEHE A0,
A/DF AR ZF A7 2 ADC_CONTRH AL 5 i e, TESEAMEN4H .

TEH VR R AE AR IE,  A/DH 2% 1) R 7 o VP AL £ EADC_SPI/IE.S
IE: sl eiFarfrss (ATA2T-4b)
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
IE A8H name EA | EPCA_LVD |EADC SPI| ES ET1 EX1 ETO EXO0

EA: v s dii.

EA=0, Bfik 7 FrA i WG K

EA=1, FFivad i, (HEAFBEEA H RS e .

EAPIAE R A& 5 A W7 fe VT BOR edz hil o BP 25 FR IR e S S2 EA R i) 5 FL A 52 44w it

I T R 7 7o 2 A 2 61

EADC_SPI : A/D# b W AISPIH I 8047
EADC SPI=0, #%1EA/D# ki AISPIH
EADC SPI=1, fu¥FA/D# e kiFISPIH ;.

136  &FREBKHIB0SIHANLLITAT  IEEHEARIFE: 13922829991 STC12C2052AD %1 1T 8051 4 ML SCH6
AR MiEESHMABETERAR MHL: 0513-5501 2928 /2929 / 2966 FEE: 0513-5501 2969 / 2956 / 2947



ZFESTCHJTMi: www.STCMCU.com QIR N /B S k7K F(13922809991)  Tel: 0755-82948411  Fax: 0755-82905966

6.3 ETLER

STC12C2052AD R H 5 AL BT A 1 R iR B A 4N Wt Je g, 0 -3 e o Wil R 5 mT
e N P W AR e, ATSRIL R R IR S AR T R E . — AN IEEPAT RS
T T RE b = L e R W TR T, (RO REE 5 — MRS g R Wi T i, — BT RIS R, 8
IR [FIFEARETL, IR [\ FE 27 5 BT — 568 2 7 5emm BET 0 Fh I J g . DL B BT vl 3448
TN THI P A SE AR«

LARAE S g A W mT 9 s R S R W i R W, ez AR
2 AR —Fhrh iy (ANEREBIE L) , —BEERWN, A2 Ege i =g i

7 o

24 R B 2 TUAN TR) — A8 S i) v B SR B, W — /N EER S R IR S5, BT N S 2R IR
Fo XM TR MELHEN, BFRBAFLE S — AN e 451, STC12C2052AD & 41 5. A
ML WA S A i R R

Hh W EIRIRT
0. INTO (highest)
1. Timer 0
2. INTI
3. Timer 1
4. UARTI
5. ADC SPI
6. PCA LVD (lowest)

IR HICE S e, PRrE R g T, Fla:

void Int0_Routine(void) interrupt 0;
void Timer0 Rountine(void) interrupt 1;
void Intl Routine(void) interrupt 2;
void Timerl Rountine(void) interrupt 3;
void UART Rountine(void) interrupt 4;
void ADC SPI Routine(void) interrupt 5;
void PCA LVD_ Routine(void) interrupt 6;

EERECRMIS0S 1 LT AT IR 13922829991 STC12C2052ADA4 1T 8051 AN CIER 137
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6.4 HETALIE
5 W A HARCPUMA R, AR R AT, T R BAT U R R A -

H5 B ) e b k2 AR B R RS PCs
o PATAE N ) H TRR SS R

HH BT IR 552 7 TSRTE BCAH 12 H B AH B 11— L6484 . TSREARETT (iR [9]) 48 24501, KPCIE
MARHRHELE], FEREECR PR E, 25 MEFEFF RIS Ak S 34T .

2R W I N, R IR R U A PCH I BUERR T T I, A [RDZ R TR AR X 8
B TR S5 FE e B dn il . SR TR AR SRR BN ke CRP R BT &) e

L AT IEBIAT TR 2 i AT 7e B
2. PCIEBUEAR;

3. BRI

4. FH B[R] 25 59 HeAt o b

5.

6

SRR o 1)
External Interrupt 0 0003H
Timer 0 000BH
External Interrupt 1 0013H
Timer 1 001BH
UART 0023H
ADC/SPI 002BH
PCA/LVD 0033H

B CREPAT R I, SHE PR AR SO SR B 3iE % . BT R bR T
FEFP Al A WITTARHR 70, P DL RE R O 5 1 2% 45 200 B A 1 &, B b g = X (LJMP
MAIN) .

EE AREIRETIE AU RETIHE A

RETHE 4 BRI RSP HIPCIR [1] 31 J5 3k T Ik (3 75, (BERETHS V& A T % T K 0 2 SR 765 ik
REEIIhEE, R KRGS YNREIIER T, )5 RS IR 9 AR 2 1 o W SRk A b
Wi N7

25 P AE A T IR S5 R e EEAT T ONARBRAE, I ZERETISE 4 047 A B3k 47 AH B7 ) H R 45
i, BIAE SRS R T PUSHAE 4 5 POPHE A RS, 75 TIAS B IE A IR 5] 7 A0
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6.5 SMERAIRR

A1 T O(INTO) A A v T 1 (INT 1) i A WA Ak R T7 3K, Bl a7 ORI Pl
VB

TCONZF A7 %% (ITO/TCON.OFIITI/TCON.2 ¥R 5E 1 AN h I O 12 N B il A it 2 I H
AR . WRITx = 0(x = 0,1), FBARGLEINTx(x = 0,1)HHRIE] R FEHT 5 7l 7= A2 A3 v i o
WRITx = 1(x = 0,1), HARGIEINTX( x= 0,1)IERIAK HL~F J5 4 7T 7= AL AR e T o 1 v B
O(INTO) A48 H T L(INT 1)id ] LAFH K 5 3 AL et A e

BT RGN PO MR T 51 IERAE LI, BTN T B IR AR, NS 5 Rz 2 >
UeFF2D RGNS Bl A RSN IR TR AT i, LSRR AR ) 5| IR v P 2 0 1
RGBT AR AP B R AL B D — AN RGN B, A RERA IR L R BRIEBCPURIN S . IR,
AR R A b TR AR RSP TR, D SRUA B A L R T AR 5 AR P ZE /b2 RTINS B, XA
7 BER PRCPUBE B A TN BHZ AR P55 .
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6.6 HHTNKIES
6.6.1 FNERFEROINTO)HINIKIEF

1. 2R —— RSN Bi0R) TR Rk

CiZFF:

/* */
/* --—- STC MCU International Limited */
/% - JHRSTC 1T FRFN 7 HLANT A WrOCT FEAT) ----ommmmmmmmmmmmmeeen */
/* --- Mobile: (86)13922805190 */
/* —-- Fax: 86-755-82905966 */
/* —-- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
/AR EALE R A B ST S AR, e - */
/* VSRR R O E R A A T R R I BOR FRY -- e */
/* */

#include "reg51.h"

//External interruptQ service routine

void exint0() interrupt 0 //INTO, interrupt O (location at 0003H)
{
¥
void main()
{
ITO=1; //set INTO interrupt type (1:Falling 0:Low level)
EX0=1; //enable INTO interrupt
EA=1; //open global interrupt switch
while (1);
¥
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SCHRIZFF -
/* */
/* --- STC MCU International Limited */
I NSR R VTN I S oil 1\ o /e S— %/
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/% --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com -/
L S T Rl L e e L)1 e —— *
M AEAERE PP T O FEIIE ] T 2 RS SR AR - */
/* */
;interrupt vector table
ORG 0000H
LIMP  MAIN
ORG 0003H ;INTO, interrupt O (location at 0003H)
LIMP  EXINTO
ORG 0100H
MAIN:
MOV  SP#7FH ;initial SP
SETB  ITO ;set INTO interrupt type (1:Falling 0:Low level)
SETB  EXO0 ;enable INTO interrupt
SETB EA ;open global interrupt switch
SIMP  §

s

;External interrupt0 service routine

EXINTO:
RETI

END
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2. BB 2—RRIMNER R BTORY T B S A Hh T PR 4 FE A 5

CizFr:
/* *)
/* --—- STC MCU International Limited */

/% - WRSTC 1T FR 51 R HLAMNS A W7 OCT B ) M i 4t AL K -/

/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
L LT Y 3o e e et R 1 — *
PABTERR T R B A T S RH R SR AR T —-eeeeeeee */
/* */

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

//External interrupt0 service routine

void exintO( ) interrupt 0
{
H
void main()
{
ITO =1,
EX0=1;
EA=1;
while (1)
{
INTO=1;
while (!INTO);
_nop_();
_nop_();
PCON = 0x02;
_nop_();
_nop_();
Pl1++;
H
H

//INTO, interrupt O (location at 0003H)

//set INTO interrupt type (1:Falling 0:Low level)
/lenable INTO interrupt
/lopen global interrupt switch

//ready read INTO port
/Icheck INTO

//IMCU power down

142 “EREAK80s 1R LA R
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LR
/* */
/* --- STC MCU International Limited */
/* - WE/RSTC 1T AR B R HLAM H ITOCT B Ml it LSS5 ¥/
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com --*/
M IR BRI A S B T 5 R, e *
M BERE P B E AR 1R AR R AR - */
/* */
;interrupt vector table
ORG 0000H
LIMP  MAIN
ORG 0003H ;INTO, interrupt O (location at 0003H)
LIMP  EXINTO
ORG 0100H
MAIN:
MOV  SP, #7FH ;initial SP
SETB  ITO ;set INTO interrupt type (1:Falling 0:Low level)
SETB  EXO0 ;enable INTO interrupt
SETB EA ;open global interrupt switch
LOOP:
SETB  INTO ;ready read INTO port
INB INTO, § ;check INTO
NOP
NOP
MOV  PCON, #02H ;MCU power down
NOP
NOP
CPL P1.0
SIMP  LOOP

s

;External interruptQ service routine

EXINTO:
RETI

END

EERECRMIS0S 1 LT AT IR 13922829991 STC12C2052ADA41 1T 8051 B AHLFCIEE 143
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6.6.2 SMERRERIANTDAYMIKIEF
1. 21— B RINER AR BT 1 B TR B S5 o b

CigFr:

/* *)
/* --- STC MCU International Limited */

VR Y I W LE 17 S T gy 1 p— %
/* --- Mobile: (86)13922805190 */
/* —-- Fax: 86-755-82905966 */

/* —-- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
L T I S e ] 0 — *
P VELERR P B E A B T 5 R TR R AR - */
* ¥

#include "reg51.h"

//External interruptl service routine

void exintl() interrupt 2 //INT1, interrupt 2 (location at 0013H)
{
H
void main()
{
IT1=1; //set INT1 interrupt type (1:Falling only 0:Low level)
EX1=1; /lenable INT1 interrupt
EA=1; /lopen global interrupt switch
while (1);
H
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AR MiEESHMABETERAR MHL: 0513-5501 2928 /2929 / 2966 FEE: 0513-5501 2969 / 2956 / 2947



e F

ZFESTCHJTMi: www.STCMCU.com QIR N /B S k7K F(13922809991)  Tel: 0755-82948411  Fax: 0755-82905966

CRIZR -

/* */
/* --- STC MCU International Limited */
N TR U Y L I T Ty 1o P— )
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
L ST s R e @ I 08 ) S —— *
T S e T LY @ e RS Gl 174 ] —— J
/* */

>

;interrupt vector table

ORG 0000H
LIMP  MAIN
ORG 0013H ;INTI, interrupt 2 (location at 0013H)

LIMP  EXINTI1

ORG 0100H
MAIN:
MOV  SP, #7FH ;initial SP
SETB IT1 ;set INT1 interrupt type (1:Falling 0:Low level)
SETB  EXI1 ;enable INT1 interrupt
SETB EA ;open global interrupt switch
SIMP  §

>

;External interrupt] service routine

EXINT1:
RETI

END

EERECRMIS0S 1 LT AT IR 13922829991 STC12C2052ADZ41 1T 8051 AN CIEH 145
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2. BB 2—IRNIMNAR B 1 A TS BRI A o T PR B R EE A R

CizFr:

/* */

/* --- STC MCU International Limited */

/% - WRSTC 1T FR 51 R HLANHS T 1T B ) M i 4t LB -/
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */

/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
L k2 o el e 3oi L e & 10 R 1 — *
O Tl e Tt el e SE i1 e ] — *
/* */

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

//External interrupt0 service routine

void exint1( ) interrupt 2 //INT1, interrupt 2 (location at 0013H)
{
H
void main()
{
IT1 =1, //set INT1 interrupt type (1:Falling 0:Low level)
EX1=1; //enable INT1 interrupt
EA=1; /lopen global interrupt switch
while (1)
{
INT1=1; //ready read INT1 port
while (1INT1); /Icheck INT1
_nop_();
_nop_();
PCON = 0x02; //IMCU power down
_nop_();
_nop_();
Pl++;
H
H
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CHRIZRF -

/* */

/¥ --- STC MCU International Limited */

¥ e PORSTC 1T R MWL 7 LT R W L -/
/* --- Mobile: (86)13922805190 */

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

/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
AL S el i P A DR 1 — +/
B ECa T e e U o e S E S e I — +/
/* */

s

;interrupt vector table

ORG 0000H
LIMP MAIN
ORG 0013H ;INT1, interrupt 2 (location at 0013H)

LIMP  EXINTI1

ORG 0100H
MAIN:

MOV  SP#7FH ;initial SP

SETB IT1 ;set INT1 interrupt type (1:Falling 0:Low level)

SETB  EXI1 ;enable INT1 interrupt

SETB EA ;open global interrupt switch
LOOP:

SETB  INTI1 ;ready read INT1 port

INB INTLS ;check INT1

NOP

NOP

MOV  PCON.,#02H ;MCU power down

NOP

NOP

CPL P1.0

SIMP  LOOP

s

;External interruptl service routine

EXINT1:
RETI

END

AEREBCKII80S 1 LT AR IEET AR SRR 13922829991 STC12C2052AD %41 1T 8051 # )WL C45R
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6.6.3 TERSEZOPET (NFEIEER, 7T MER= AR BMIKAE P

1. CiEFR:

/* */

/* --- STC MCU International Limited */

/% - JHIRSTC 1T FRAE R HLE N 20 P (T BRI, PR B R LA S Cnde i —-+/

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

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

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

/* --- Web: www.STCMCU.com */
/U BB RR e b A BRAE SO 5 -Z AR */
/% VEAERE PP B E R I T R Bk R */
/* */

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

sfr WAKE CLKO = 0x8f;

//External interruptQ service routine

void t0int( ) interrupt 1 /ITO interrupt, interrupt 1 (location at 000BH)
{
}
void main()
{
WAKE CLKO = 0x10; //enable TO falling edge wakeup MCU from power-down mode
ETO=1; //enable TO interrupt
EA=1; //lopen global interrupt switch
while (1)
{
TO=1; //ready read TO port
while (!T0); /Icheck TO
_nop_();
_nop_();
PCON = 0x02; //IMCU power down
_nop_();
_nop_();
Pl++;
}
}
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2. CémtzFr:

/* */
/* --- STC MCU International Limited */
/% - JEZRSTC 1T FRA T HLE I 250 BT BRI, PR B LA S Cnde i —-+/
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
/% I SCEAERR A B SO 5 -NZAR T */
/% VEAERE P B F R A T R R R AR */
/* */

WAKE_CLKO EQU 8FH

>

;interrupt vector table

ORG 0000H
LIMP MAIN
ORG 000BH ;TO interrupt, interrupt 1 (location at 000BH)
LIMP  TOINT
ORG 0100H
MAIN:
MOV  SP#7FH ;initial SP
MOV  WAKE CLKO, #l0H  ;enable TO falling edge wakeup MCU from power-down mode
SETB  ETO ;enable TO interrupt
SETB EA ;open global interrupt switch
LOOP:
SETB  TO ;ready read TO port
INB TO $ ;check TO
NOP
NOP
MOV PCON, #02H ;MCU power down
NOP
NOP
CPL P1.0
SIMP  LOOP

>

;TO interrupt service routine

TOINT:
RETI

END
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6.6.4 TERTEF1HET (NREAHET, ° A TMREEFEEAR) fYMIRNIEFr

1. CiZFF:

/* */

/* --- STC MCU International Limited */

/¥ - JHZRSTC 1T FF) 8 HLIE I 25 1P BT B i), PR 5 LAt F A e i %/

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

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

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

/* --- Web: www.STCMCU.com */
/% AN AR o Al Y B SC = o 5] - R */
M ABAERE R TR BB R A A T SRR ) BORL SRE */
/* */

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

sfr WAKE_CLKO = 0x8f;

//External interrupt0 service routine

void tlint() interrupt 3 /IT1 interrupt, interrupt 3 (location at 001BH)
{
H
void main()
{
WAKE CLKO = 0x20; //enable T1 falling edge wakeup MCU from power-down mode
ET1=1; //enable T1 interrupt
EA=1; /lopen global interrupt switch
while (1)
{
Tl=1; //ready read T1 port
while (1T1); /Icheck T1
_nop_();
_nop_();
PCON = 0x02; //IMCU power down
_nop_();
_nop_();
Pl++;
H
H
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/* */
/¥ --- STC MCU International Limited */
/* - JEZRSTC 1T FRA L HLE I 25 1P B CT BRI, PR B S ne i —+/
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
/% G SRR b A B S S AR */
/% VEAERR P B F R B T 2 SRR R AR */
/* */

WAKE_CLKO EQU 8FH

s

;interrupt vector table

ORG 0000H

LIMP  MAIN

ORG 001BH ;T1 interrupt, interrupt 3 (location at 001 BH)

LIMP  TIINT

ORG 0100H
MAIN:

MOV  SP, #7FH ;initial SP

MOV  WAKE CLKO, #20H ;enable T1 falling edge wakeup MCU from power-down mode

SETB ETI1 ;enable T1 interrupt

SETB EA ;open global interrupt switch
LOOP:

SETB Tl ;ready read T1 port

INB T1, $ ;check T1

NOP

NOP

MOV  PCON, #02H ;MCU power down

NOP

NOP

CPL P1.0

SIMP  LOOP

5
;T1 interrupt service routine

T1INT:
RETI

END

EERECRMIS0S 1 LT AT IR 13922829991 STC12C2052ADA41 1T 8051 AN 15]
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6.6.5 RxDH i (RxD/P3.0 NfE G, BT TMefEEiEE =) AR iEF

1. CiZFF:

/* */
/* --- STC MCU International Limited */
/* - JH7RSTC 1T ZRHN A HLE AT CIRxDH R BEUT), ilRE B HL s e Ui -/
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
/N AR e o Al BRSO = o 5] SR */
[ ABAERE P R BT TR AR A R SRR I R SR */
/* */

#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 RXD falling edge wakeup MCU from power-down mode
ES=1;
EA=1;
while (1)
{
RXD = 1; //ready read RXD port
while (IRXD); /Icheck RXD
_nop_();
_nop_();
PCON = 0x02; //MCU power down
_nop_();
_nop_();
P2++;
H
b
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/* */
/* --- STC MCU International Limited */
/* - JE/RSTC 1T R A1 HLERAT DIRXDH TR FEHT), Al 4 5 5 AL B B 2Qsa i -/
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
P A AR BAERR Pl A BRAE S F T S AR Y, */
P VSRR P B S E A AT A T R RO AR */
/* */

;/¥Declare SFR associated with the PCA */

WAKE CLKO EQU  8FH
ORG  0000H
LIMP  MAIN
ORG  0023H

UART _ISR:

JBC Rl EXIT

EXIT:

RETI
ORG  0100H

MAIN:
MOV  WAKE _CLKO,
SETB  ES
SETB  EA

LOOP:
SETB  RXD
JINB  RXD, $
NOP
NOP
MOV  PCON, #02H
NOP
NOP
CPL P10
SIMP  LOOP
END

;clear RI flag

#40H ;enable RXD falling edge wakeup MCU

;from power-down mode

;ready read RXD port
;check RXD

;MCU power down

SRR RII8051 B LT A 7]

AL MEESRHAE T ARAR

I AR S HE: 13922829991

STC12C2052AD %1 1T 8051 ¥ Kl 45 Fg
HHL: 0513-5501 2928 /2929 / 2966 FEH: 0513-5501 2969 / 2956 / 2947
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6.6.7 PCARIR AP (7] A TPz 2 B 4= 30) BOINiX A2 Fr

1. CiEF:

/* */
/* --- STC MCU International Limited */
/* — JH/RSTC 1T R 55 HLPCABLH b W7, AT B LA ot F A QM oo */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
/¥ AN SRR Ry A B S R G AR */
/% VEAERR T R B E R A T SRR TR AR Y */
/* */

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

typedef unsigned char BYTE;
typedef unsigned int WORD;

/*Declare SFR associated with the PCA */

sbit EPCAI = IE"6;

sfr WAKE CLKO = 0x8F;

sfr CCON = 0xDg; //PCA control register

sbit CCFO = CCON"0; //PCA module-0 interrupt flag

sbit CCF1 = CCON"I; //PCA module-1 interrupt flag

sbit CR = CCON"6; //PCA timer run control bit

sbit CF = CCON"7; //PCA timer overflow flag

sfr CMOD = 0xD9; //PCA mode register

sfr CL = O0xE9; //PCA base timer LOW

sfr CH = OxF9; //PCA base timer HIGH

sfr CCAPMO= 0xDA; //PCA module-0 mode register

sfr CCAPOL = OxEA; //PCA module-0 capture register LOW
sfr CCAPOH= O0xFA; //PCA module-0 capture register HIGH
sfr CCAPMI1= 0xDB; //PCA module-1 mode register

sfr CCAPIL = OxEB; //PCA module-1 capture register LOW
sfr CCAPIH= O0xFB; //PCA module-1 capture register HIGH
sfr CCAPM2= 0xDC; //PCA module-2 mode register

sfr CCAP2L = O0xEC; //PCA module-2 capture register LOW
sfr CCAP2H= O0xFC; //PCA module-2 capture register HIGH
sfr CCAPM3= 0xDD; //PCA module-3 mode register

sfr CCAP3L = O0xED; //PCA module-3 capture register LOW
sfr CCAP3H = O0xFD; //PCA module-3 capture register HIGH
sfr PCAPWMO = OxF2;

sfr PCAPWMI1 = O0xF3;

sfr PCAPWM2 = O0xF4;

sfr PCAPWM3 = O0xF5;
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sbit
sbit

PCA LED = PI"0;
CCPO = P3"7;

void PCA_isr() interrupt 7 using 1
{
CCF0 =0;
PCA LED=!PCA LED;

void main()

{
CCON = 0;

CL=0;
CH=0;
CMOD = 0x00;

CCAPMO =0x11;
/ CCAPMO = 0x21;

/ CCAPMO = 0x31;

WAKE CLKO = 0x80;
CR=1;

EPCAI= 1;

EA=1;

while (1)

{
CCPO =1,
while (!CCPO0);
_nop_();
_nop_();
PCON = 0x02;
_nop_();

_nop_();
P2++;

//PCA test LED

//Clear interrupt flag
/Itoggle the test pin while CCPO(P3.7) have a falling edge

//Initial PCA control register
//PCA timer stop running
/IClear CF flag

//Clear all module interrupt flag
//Reset PCA base timer

//Set PCA timer clock source as Fosc/12

//Disable PCA timer overflow interrupt

//PCA module-0 capture by a negative tigger on CCPO(P3.7)
//and enable PCA interrupt

//PCA module-0 capture by a rising edge on CCPO(P3.7)
//and enable PCA interrupt

//PCA module-0 capture by a transition (falling/rising edge)
//on CCPO(P3.7) and enable PCA interrupt

/lenable PCA falling/raising edge wakeup MCU from power-down mode
//PCA timer start run

/Iready read CCPO port
/Icheck CCPO

//IMCU power down

SRR RII8051 B LT A 7]
FEBURHE: 7 3 U R T AT PR 7]

I AR S HE: 13922829991

STC12C2052AD %1 1T 8051 ¥ Kl 45 Fg
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/* */
/¥ --- STC MCU International Limited */
/* - JE7NSTC 1T FRA 5 HLPCABEH b b, mp ot 5 L OB UM B oo */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
/% AN SRR R b A B S P S AR */
P ABERR T R BOCFE AT T 2R I ROR AR T */
/* */

;/*Declare SFR associated with the PCA */
EPCAI BIT 1E.6
WAKE_CLKO EQU 8FH

CCON EQU 0D8H ;PCA control register

CCF0  BIT CCON.O ;PCA module-0 interrupt flag

CCF1  BIT CCON.1 ;PCA module-1 interrupt flag

CR BIT CCON.6 ;PCA timer run control bit

CF BIT CCON.7 ;PCA timer overflow flag

CMOD EQU 0D9H ;PCA mode register

CL EQU 0E9H ;PCA base timer LOW

CH EQU 0F9H ;PCA base timer HIGH

CCAPMO EQU 0DAH ;PCA module-0 mode register
CCAPOL EQU 0EAH ;PCA module-0 capture register LOW
CCAPOH EQU OFAH ;PCA module-0 capture register HIGH
CCAPM1 EQU 0DBH ;PCA module-1 mode register
CCAPIL EQU 0OEBH ;PCA module-1 capture register LOW
CCAPIH EQU OFBH ;PCA module-1 capture register HIGH
CCAPM2 EQU 0DCH ;PCA module-2 mode register
CCAP2L EQU 0ECH ;PCA module-2 capture register LOW
CCAP2H EQU OFCH ;PCA module-2 capture register HIGH
CCAPM3 EQU O0DDH ;PCA module-3 mode register
CCAP3L EQU OEDH ;PCA module-3 capture register LOW
CCAP3H EQU OFDH ;PCA module-3 capture register HIGH
PCA_LED BIT P1.1 ;PCA test LED

CCPO BIT P3.7
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s

ORG  0000H

LIMP  MAIN

ORG  0033H
PCA ISR:

CLR  CCF0

CPL  PCA LED

RETI

ORG  0100H
MAIN:

MOV  CCON, #0

CLR A

MOV CL, A

MOV CH, A

MOV ~ CMOD, #00H

MOV CCAPMO, #11H
: MOV CCAPMO, #21H
; MOV CCAPMO, #31H

MOV ~ WAKE CLKO, #80H

SETB CR

SETB  EPCAI

SETB  EA
LOOP:

SETB  CCPO

JNB  CCPO, $

NOP

NOP

MOV  PCON, #02H

NOP

NOP

CPL P10

SIMP  LOOP

END

;Clear interrupt flag
;toggle the test pin while CCPO(P3.7) have a falling edge

;Initial PCA control register

;PCA timer stop running

;Clear CF flag

;Clear all module interrupt flag

;Reset PCA base timer

;Set PCA timer clock source as Fosc/12

;Disable PCA timer overflow interrupt

;PCA module-0 capture by a falling edge on CCPO(P3.7)
;and enable PCA interrupt

;PCA module-0 capture by a rising edge on CCPO(P3.7)
;and enable PCA interrupt

;PCA module-0 capture by a transition (falling/rising edge)
;on CCPO(P3.7) and enable PCA interrupt

;enable PCA falling/raising edge wakeup MCU from

;power-down mode
;PCA timer start run

;ready read CCPO port
;check CCPO

;MCU power down

SRR RII8051 B LT A 7]
FEBURHE: 7 3 U R T AT PR 7]
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FTE EREE/ TS
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), B2 (S EFEERNX) , B3 (WASHOLE S 2%/ 1H58%) . B 28 /i B gs 1R 3
Ah, Hoph TAER R S e i 88/ B3s 0k [H), TIZER SRS TR, 114

7.1 ERES/ T HERHEX T TR

T Przenl=)

e ik T I Bt RARS L |
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WAKE CLKO ETJL!EEF&@"!%%D Eﬁ‘ %Eﬁé 8FH [PCAWAKEUP|RXD PIN_IE|T1_PIN_IE[T0O PIN IE| - | - |[T1cLKO|TOCLKO| 0000 xx00B
- TR 2 7

158

SERECKHI8051 A HLBETH A A

IR AR S 13922829991

AL MIEE SR T ARAF

STC12C2052AD A% 1T 8051 B ML S f6 e
FEE: 0513-5501 2969 / 2956 / 2947

SAHL: 0513-5501 2928 /2929 /2966




ZFESTCHJTMi: www.STCMCU.com QIR N /B S k7K F(13922809991)  Tel: 0755-82948411  Fax: 0755-82905966

1. ERTEE/ R ITHFFETCON
TCONNER #5/TH 58 TO. TIRIIE K2 A7 7, FIRMBUFETO. T H AR W iR A1 2SR

RS, TCONMS R :
TCON : SEmF 88/ Hgs b Wikl Zifegs (A7 3H0k)

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

TCON 88H | name | TF1 | TRI | TFO | TRO | IEl | IT1 | IEO | ITO
TF1: SERSS/THEERTUGE AR S . TIRRVFHHELLE, MAMETF eI 4. 2 o A i

TRI1:

TFO:

TRO:

IE1:

IT1:

IEO:

ITO:

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

SER B TIRIBITEGINL . A BB AEE . MGATE (TMOD.7) =0, TRI=1H/%t
RHFTIHIE TS, TR1=0M 25 1ET1HE. 4GATE (TMOD.7) =1, TRI=1HINT14iA
PR, A ST

SER S /RS TOVS b bR & . TORE R8s, MWIMEFFGE I8, S =
A, EEEAEE 17 TFO, [MCPUIERFW, — B LRRFCPUM NI Z T, A f i
3 “0” TFO ( TROH AT HARFF & HE “07 ) o

E R 2R TORIIBATIEHIAL . %7 R BALAE . 24GATE (TMOD.3) =0, TRO=1/ &k
RYFTOH UG THE, TRO=0KI251ETOTH % . 24GATE (TMOD.3) =1, TR1=0FHINTO%iA
F VP, A SEEFTOTHL

ANERFT 1S SRIE (INT1/P3.3) $r&. IE1=1, AFEH WA CPUIER W, {CPUM N %
BT FHBEARTE “0” TE L.

AR A W LA 7 S AL . TT1=00, AR B VAR P & 7720, 2{INT1 (P3. 3)
FNCHCPES, BAZIEL o SRAMGH P& 77 A, AN rRBrE CRINFIINTL) 220 fx
FHRHEFAE R, BRNZP W CPU M,  [H R % R W R SRR AT 5E 2 B/, Ah R
PR ZTE B (P3. 3EAR &), HNPK =28 i —ob W H{ITI=18), NIAMEBAF K1 (INTL)
G ‘17 — “0” FREATERAE, WaETH g SRR EALIEL o R AL R A AR
ARES OISR YE (INTO/P3.2) bri&. IEO=14MEBF Br0ACPUIE K i, 4 CPUN R 4b
FRP WS, RS 07 TE0 GAEMik 7 .

AR A WO fih i 7 A AL . TTO=08F, AP B0 MK s P & 77 =0, {INTO (P3. 2)
AR RS, BALTE0. SRAMEH Pl 77 20, MR s Cr N ZIINTO) 4 Zi £
FHERHESPA R, BRNZ P W CPUR N, RIS £ 1% 0 W IR &S RE e AT 58 Z B, A0 A
DGR (P3. 2BARED , BN =4 A — kbW, 2MITO=18F, WIAMHBFH0 (INTO)
SIOH “17 — “07 FRETBEAR, Bas Wi REREALIEL , I ENLE R B FE .
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2. ERES/ T HE TR FEHITMOD

SE I AR B8 HH IR T B8 27 A7 SE TMOD I I A7 C/THEAT 16 3%, TMOD 212 23 1) % hr(Z
BT RMY. aJULEHE, 2 ER /S a4 e R, B TMODRIMIAIMOE R, 24
SER /TR R0 1RIRERHIE], B3R, ST B ThRE W T Arid

W A74 TMOD L ) DI e A

TMOD Hohl: 89H SAE: 00H
NCIRDAS S
6 5 4 3 2 1 0
|GatE | o | Mt | Mo |GatE| o | M1 | mo |
\ /\ /
\V4 \V4
SERT 2% 1 SERT 280
/A it Dhae
TMOD.7/ GATE TMOD. 745 2 i 45 1, B LIS U ATEINT LA & A TR14% i 7 B 1
A AT HT I e I 8% /1 Hde 1.
TMOD.3/ GATE TMOD. 3Fz 15 i) 280, B 1 R ZEINTOM A & KL TR HIAL & 1
IS 4 FT T I 2 I 2 /1T 53806
TMOD.6/ CiT TMOD. 63z 1] g i 2% L AVE e i 2R a3 8s, T80 H1E e i 28
(MWWE R G B N) , B 1IHETFEES AT1/P3. SR N)
TMOD.2/ C/T TMOD. 2%z 1] € i 2RO FVE /e I 23 Bl H 8%, B0 HAME e i 28
N R G ebimAN) , B 1RETEES (AWT0/P3. 4% N)
TMOD.5/TMOD.4 M1, MO SE RS 23 E I 2% /T as T e B
0 0 137 SE I 8% /11 H 88, FA8048 MR, TL1 RS2 E
AR, THIEEANSAL 4 o
0 1 1600 3% /1150 2s, TL1. TH14H
1 0 SAV [ B B A e I %, 243 DB THUAE (8 B Bh B 235 N TLL.
11 SERS 2%/ THEE LI e (F k-0
TMOD.1/TMOD.0 M1. MO SERS 28 /11 B AR O =0k 1
0 0 1307 eI 58 /11 588, FHZS8048E MR, TLOR K E
S5, THOREAN8AT 4 11 .
0 1 1600 e I 3% /1150 2%, TLO. THO4:H
1 0 SA7 [ S EABEH e 8, 243 R THOAE A E 2h E 25N TLO
1 1 SE I 2RO ML I VR XS rE i 2 /iH B st . TLOVE A —ANSAL e i

an/THEGE, TR AREE N SSORE R AL ] . THOMUAE 9 —A
SALIE I #%, H15E I &% LA il A i1 o

160 AEFREBAKMIBSIHANLILITAT  IEEEARIFE: 13922829991 STC12C2052AD %1 1T 8051 4 ML SCH6
AR MiEESHMABETERAR MHL: 0513-5501 2928 /2929 / 2966 FEE: 0513-5501 2969 / 2956 / 2947
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3. HENEFEB/AUXR

STC12C2052AD Z 5B L2 1T (80515 i, NARAAEL48051, EM ZFOFER 515
LG 2L G805 1 [P, B 12000, X &N T e & 488051 (HW I AT 12040, 18t &
BEHTHE NIRRT RE A AT AR AUXR, J4T0, TIRE AT, il 1115 HLa8 T 22 [E e r), 3|24
%, TIEAE.

AUXRFE T
AUXR : ffiBhai 745
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
AUXR 8EH name |TOx12|T1x12| UART MOx6 | EADCI ESPI ELVDI -
STC12C2052AD £ 51 4& 1T MIS051H A ML, N T HAELSi8051, EHT%&O*EEET%%YEHFE%@E
SOS1HIESE, BI124040, XN T HAEES8051. HMW AT AFITI2040, SLHEIEMILT.
TOx12: 2B #5038 & 2 il A

0: JEMS2F01E B /28051 B WL E I 28 AR B, BP 1243043,

1: GERT A0 Z8051 5L LE i #1245, BEA 234l
T1x12: &R &% L Ao

0: SEI 28 1R E8051 5 ML iy 28 (AR, B 124340;

1: SR 28 L EE805 1 L i AL e i a5 I I 1265, BEA 44l

WRUARTH HHTUE AP RS RS, W EHTIx 1247 R UART T2 12TiE 2 1T,

STC12C2052AD R A2 1 THIB05 1 5 AL, N 1 Fe454% 458051, UART H: IR A J5 & e A% 48805111
UART_MOx6: i FBEO A5 13 15 B A .

0: UARTH: IR0/ 15 B AL 4805 1 B KL eR LI (K B, BV 12934

1: UARTER 1RSSO M 3 B AL 45805 L WLER LI EE (64, BI2404i.
15 5 I S T 1A R 5 A B3I, UART B3 10 03 2 ph T AR 38 LE S e g

AUXRAF A7 # HA A2 5 a5, fESEAES 2

LERERMB0S 1B AL AR G AR SHE: 13922829991 STC12C2052AD A% 1T 8051 A HLPCHEE 161
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4. WAKE_CLKO: I gfrfgy HH R4 v i it 27 47 2%
SFR name [Address| bit B7 B6 B5 B4 B3 B2 Bl BO
WAKE7CLKO 8FH |name|PCAWAKEUP|RXD PIN_IE|T1 PIN IE|TO PIN IE - - TICLKO|TOCLKO

PCAWAKEUP: TEfHAT, &% AVFPCA LA/ T B Wik i powerdown.
0: ZE1EPCA EFHHS/ T BEVE A Tk BEpowerdown ;
1: FUVFPCA EFHUT/ T B A b i powerdown o
RXD PIN_IE: #HMA T, SIYFP3.0RXD) FRHHERI, WA RXDM:EEpowerdown.
0: 2%1EP3.0(RXD) FF&WEERI, 125 IERXDM R powerdown ;
1: SRVFP3.0(RXD) R ERI, Y FRXDIE powerdown o

T1_PIN_IE: #HBATR, RFTUPISE TR ETIHBRE, BaefET1E M B powerdown.
0: ZIETU/P3.SH T BRI BT WRE, AR IET1IM: B powerdown ;
1: FRVFT1/P3.SHIN BEHTE TP rbs &, 1T 1B powerdown .

TO PIN IE: faEfz0N, FUUFTO/P3. AT BRI B TOF Wiks &, HRE fETOIE EEpowerdown.
0: ZE1ETO/P3 4R T FEHS BTO Wiks &, 25 IETOMIME i powerdown ;
1: FVFTO/P3.AM T FEVE ETOH Wiy 4, 4 RV TORIME fE powerdown o

TICLKO: &7 ARYP#P3.5/T1 AL B e I 28T 1 4 £ CLKOUTI
1: RRVPHEP3.S/TIHIALE N R 28T LTI B4 HCLKOUT1, LA 2R #8T1 R fE TAE
FERER2 (867 F &) E ) , CLKOUT Uyt i Bh A 2= T 135 H /2
T1 LAEAEITRE U % AR = SYSclk / (256 - TH1 ) /2
T1LAEZE12THE R 1%t J31% = SYSclk /12 /(256 - TH1) /2
0: ANAVFKEP3.5/T1HIEC B € i 2 T 21 HCLKOUTI
TOCLKO: J&75 fo ¥R P3.4/TORIL & A 5 i 25 TOR e & CLKOUTO
1: FuVPHP3.4/TORIEL B 5 N 5 TOM I Bhéi i CLKOUTO, B & By 25 T0 R R TAEAE
1302 (847 H B H M3 , CLKOUTOH H IR AR = TOwE % / 2
TOTAEELT #EURT 1 A% = SYSclk / (256 - THO ) / 2
TOCAELE 12T ()% 4% = SYSclk / 12/ (256 - THO) / 2
0: ANFVFKEP3.4/TORINC B A4 5 i 8 TOR B 8h 4 HH CLKOUTO

162  &FREBAKMIB0SIHANLITAT  IEEHARIFE: 13922829991 STC12C2052AD %1 1T 8051 ¥4 ML IR
AR pEESHEBETHIRAR MHL: 0513-5501 2928 /2929 / 2966 FEE: 0513-5501 2969 / 2956 / 2947
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7.2 EBTER/IHHER0OTIEERER

I X 2 AF AETMODH M 1(TMOD. 1). MO(TMOD.O)HI B E . el 28/ B2 0 4R AR [F
TARRE
7.2.1 HRROILLERTER /T HER)

¥ 5 B 22 1 B R OB 25018048 5B i 5%, RIS T B ae 32 0 3l (1 i Ay 4 5% . N o
FER g/ T AR T/EAT N EKT, ErS0mE NI THEES, mTLOMAKSAL
FITHO B SAL BT A % . TLOASA %28 HY I THO®EAZ ,  THOTH#i3 H B A2 TCONH [ 3% HH A% AL TFO.
GATE (TMOD. 3)=0 F, #ITRO=1, W3S i-4c. GATE=1 B, oI AR N INT 120 & i 2
1, INTOTEHIE 240, SXFE ] S2H Ik 55 I & . TROITCONZT 77 5% 4 B4t £, TCONZF 17 5 &7
[ AR T BEFE IR WL TCONZF A7 28 45 1o 1) HAR D) BE iR 36

FERE RO T 58 I 28/ TH B8R0 R 130T B I 28 /11 30 2%, W FEIFTR.

AUXR.7/T0x12=0
SYSclk o
n AUXR.7/T0x12=1
TO Pin g

TRO

(5 bits) | (8 bits) TFO Interrupt

control

GATE
INTO

SEIT &/ THEER 0B 0: 13675 I &/ T Hds

MCT=00f, 2B IFIERR RGBS th, TOXT B &b A THE, TOTARAE 2 I 7
Xo HOT=18f, ZEIFIERRII D AP3.4/T0, EITOTLAELE T .

STC12C2052AD & 51 8 Fy WLV € N S8 A PR A THECE Z . —FP R 12T, 12N 8hind,
L5805 1 L FrHUAEIF] s A 4h—Fh R ITEES, SAEEPINL, HEERAES8051 8 FHLAI12M .
TO P 28 RF Bk T B 27 A7 S AUXR A I TOx 120k %€, WS TOx12=0, TOW| TAEZE12THER; i
TOx12=1, TON| TAEFEITALR.

AR T 136 B 25 THO A 8/ Mr R TLORIES AL . TLOMI B 3fi A e, Tl Z0E .
BALIEAThRE (TRO) AEEIET LTS BEROMEREXT T & I 250 & 2 I 25 1AR S AR R ) . 2
ANARIFIGATESE (TMOD. 7FITMOD. 3) 43 4 i 24 e B 9% 1 J iE i 880,

IR RGOS 1T WL AR IEATBORSCRE: 13922829991 STC12C2052AD %1 1T 8051 HAHIFICH® 163
R mdl ES R T AR AR HHL: 0513-5501 2928 /2929 / 2966 FEE: 0513-5501 2969 / 2956 / 2947
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7.2.2 {RA116LLERTER /T HER)

PEECTER T 7 THO L TLO 4=k 164 4k, Hofh S50 4 M Al . BRBEAR 20T sE i 2% /11 8
FROMEN164L B 8% /1T 5088, W TFEFTR.

AUXR.7/T0x12=0
*

SYSclk
=1 J
AUXR.7/T0x12=1

INTO

SEI &/ THERR ORI 1: 166 E I &5/ TH 8 s

AR, BN N E N16hLE I 28 /15 RS, HTLORISHAI FITHORISAL BT #4 k. TLOFISAL
v tH M) THOREA ,  THOTH %3 HY B AL TCONH ()35 Hi A EAZTRO

*4GATE=0 (TMOD.3)If, #NTRO=1, W& R #5114k, GATE=11F, SvF oM AN INTOFE fil 2
B350, SXAE RSBk FE M & . TROATCONTT A7 45 P 67,  TCONZF A7 7% %507 1) B AR Th R i ik
WL A5 TCONFF A2 IR 41

MOT=0/F, LT IERS| R G B O 3, TOXT I B 8 5, TO TAEAE e iy
o HOT=11, ZEIFIREREBIMNT KT HAP3.4/TO, RITOTAEE %05 (.

STC12C2052AD R4 7 WL e i 28 A PRI EOE 2. —Fp2 12T, 124 a 41,
580518 LA 34 —Fh 1T, SBeinl, EERAESKS051H FHLKI124% .
TOFIE 2R B 4R K T RE 25 77 2R AUXR A I TOX 128 58, IR TOx12=0, TON| TAEE12TIER; MR
T0x12=1, TOM| TAEE1THE.

164  EFREKHIOSIHANLLITAT  IGEHEARIFE: 13922829991 STCI12C2052ADZ51 1T 8051 B3 Hloh 6wy
AR MiEESHMABETERAR MHL: 0513-5501 2928 /2929 / 2966 FEE: 0513-5501 2969 / 2956 / 2947
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ER R0 TR 166 E AT 28 /T R AR AE

1. CIEF:

/* */

/* --- STC MCU International Limited */

/% == WORSTC 1T RYIE T HLE A0 1647 52 B 2%/ TH L AR B -/

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

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

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

/* --- Web: www.STCMCU.com */
R i s RN TS o Tl 07 ) S — *
JiE T T e TG U RE Gl g ] — %
/* */

#include "reg51.h"

typedef unsigned char BYTE;
typedef unsigned int WORD;

I

/* define constants */
#idefine FOSC  18432000L

#define MODE 1T //Timer clock mode, comment this line is 12T mode, uncomment is 1T mode

#ifdef MODE IT
#define TIMS  (65536-FOSC/1000)

//1ms timer calculation method in 1T mode

#else

#define TIMS  (65536-FOSC/12/1000) //1ms timer calculation method in 12T mode
#endif

/* define SFR */

sfr AUXR = 0x8e; //Auxiliary register

sbit TEST LED = P0OMO; /Iwork LED, flash once per second

/* define variables */

WORD count; //1000 times counter

//

/* Timer0 interrupt routine */
void tmO _isr() interrupt 1 using 1

{
TLO =TIMS; //reload timer0 low byte
THO =T1MS >> §; //reload timer0 high byte
if (count-- == 0) //1ms * 1000 -> 1s
{
count = 1000; //reset counter
TEST LED=!TEST LED; //work LED flash
}
}
//

EERECRMIS0S 1 LT AT IR 13922829991 STC12C2052ADZ41 1T 8051 A HLFCIEH 165
R ml ESH T AR AR HHL: 0513-5501 2928 /2929 / 2966 FEE: 0513-5501 2969 / 2956 / 2947
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/* main program */
void main()

;ifdef MODE 1T
AUXR = 0x80; /timerQ work in 1T mode
#endif
TMOD =0x01; //set timer0 as model (16-bit)
TLO =TIMS; //initial timer0 low byte
THO =TIMS >>8§; //initial timer0 high byte
TRO =1; //timer( start running
ETO =1; //enable timer0 interrupt
EA =1, //open global interrupt switch
count =0; //initial counter
while (1); //loop
}
2 SCHIER
/* */
/* --- STC MCU International Limited */
/% - JEZRSTC 1T FRAH T HLE N 210116667 78 N &/ TH A -/
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
/% R BRSPS SR, e - */
/*ABERR T BT A T R I BB R e eeee */
/* */

;/* define constants */

#tdefine MODEIT

#ifdef MODEIT

TIMS EQU 0B800H

#else

TIMS EQU 0FAOOH

#endif

;/* define SFR */

AUXR DATA 8EH ;Auxiliary register
TEST _LED BIT P1.0

;/* define variables */

COUNT DATA  20H

;work LED, flash once per second

;1000 times counter (2 bytes)

;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)

166 EERRAML0SIEE T HLILIHAR
AL MIEE SR T ARAF

IR AR S 13922829991

STCI12C2052AD £ 5! 1T 8051 H F HLA S H5re
SML: 0513-5501 2928 / 2929 / 2966

FEE: 0513-5501 2969 / 2956 / 2947
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ORG
LIMP
ORG
LIMP

0000H
MAIN
000BH
TMO_ISR

s

;/* main program */

MAIN:

#ifdef MODE
MOV

#endif
MOV
MOV
MOV
SETB
SETB
SETB
CLR
MOV
MOV
SIMP

1T
AUXR, #80H

TMOD, #01H

TLO, #LOW TIMS
THO, #HIGH TIMS
TRO

ETO

EA

A

COUNT, A
COUNT+I, A

$

s

;/* TimerO interrupt routine */

TMO ISR:
PUSH ACC
PUSH PSW
MOV  TLO, #LOW TIMS
MOV ~ THO, #HIGH TIMS
MOV A, COUNT
ORL A, COUNT+1
JNZ  SKIP
MOV  COUNT, #LOW 1000
MOV  COUNT-+1, #HIGH 1000
CPL  TEST LED

SKIP:
CLR C
MOV A, COUNT
SUBB A, #1
MOV  COUNT, A
MOV A, COUNT+1
SUBB A, 40
MOV  COUNT+I, A
POP  PSW
POP  ACC
RETI
END

;timer0 work in 1T mode

;set timer(0 as model (16-bit)

;initial timer0 low byte
;initial timer0 high byte
;timer0 start running

;enable timer( interrupt

;open global interrupt switch

;initial counter

;reload timer0 low byte
;reload timer0 high byte

;check whether count(2byte) is equal to 0

;Ims * 1000 -> 1s

;work LED flash

scount--

SRR RII8051 B LT A 7]
FEBURHE: 7 3 U R T AT PR 7]

I AR S HE: 13922829991
Sl 0513-5501 2928 /2929 / 2966

STC12C2052AD A% 1T 8051 ML LIRS 167
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7.2.3 #ER2BNA EFHERIER)
IR R R B 52 /SR O/ AT B E B RIS AL SR, I T BT R

_Wlnterrupt

Toggle

CLKOUTO

P1.0

TOCLKO
(8 Bits)

SEIT &%/ TR o K 2: 847 F Bl H e

TLOM i th A B ALTFO, T A THON A E 3 ATLO, THONA HKMAME, HFEMTHOR
BAAZ,
AEMBEAT, HTOCLKO/WAKE CLKO.0=1HKf, P1.0/ADCOE D B AN 5E I 250 ) e b
HCLKOUTO. #8452 = TO % H % /2
WRC/T=0, SEIN 8%/ EEETONS 38 R G0 £h it %, M-
TOLAEE I TR (AUXR.7/TOx 12=1)I5 (¥ tH I 8 AlAR =(S Y Sclk) / (256-THO0)/2
TOTAELE 12T s AUXR. 7/T0x 12=0) i [ 41 H B R ZR=(S Y Sclk)/12/(256-TH0)/2
IRC/T=1, I 88/ EaS 02X 4Bk A N (P1. 0/ADCO) HH%,
A8 ARER = (TO_Pin CLK) / (256-TH0) / 2

168  AFREBAMIBOSIHANLILITAT  IEEHEARLFE: 13922829991 STC12C2052AD %1 1T 8051 4 ML SCH6
AR MiEESHMABETERAR MHL: 0513-5501 2928 /2929 / 2966 FEE: 0513-5501 2969 / 2956 / 2947
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 E BT RF 0P B (NFEIG R ED FUNIRIEF, ERSR0T/EASMBINERERN
; NEAEFF B E BT 2 TR B AN BEAF B A AL FR ER AR T MR R

1. CiF:

/* */
/¥ --- STC MCU International Limited */
/* --- STC 1T Series MCU TO(Falling edge) Demo ------------------- */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */

/* If you want to use the program or the program referenced in the */
/* article, please specify in which data and procedures from STC  */
/* */

#include "reg51.h"
sfr AUXR = 0x8e; //Auxiliary register

//TO interrupt service routine

void t0int( ) interrupt 1 /ITO interrupt (location at 000BH)
{
§
void main()
{
AUXR = 0x80; //timer0 work in 1T mode
TMOD = 0x06; //set timer0 as counter mode2 (8-bit auto-reload)
TLO = THO = 0xff; //fill with Oxff to count one time
TRO=1; //timer0 start run
ETO=1; //enable TO interrupt
EA=1; //open global interrupt switch
while (1);
§

LERERMB0S 1B AL AR G AR SHE: 13922829991 STC12C2052ADZ41 1T 8051 BAHLFCIER 169
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/* */
/* --- STC MCU International Limited */
/* --- STC 1T Series MCU TO(Falling edge) Demo ------------------- */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */

/* 1f you want to use the program or the program referenced in the */
/* article, please specify in which data and procedures from STC */
/* */

AUXR DATA 08EH ;Auxiliary register

s

;interrupt vector table

ORG 0000H
LIMP  MAIN
ORG 000BH ;TO interrupt (location at 000BH)
LIMP  TOINT
ORG 0100H
MAIN:
MOV SP, #7FH ;initial SP
MOV  AUXR, #80H stimerO work in 1T mode
MOV  TMOD, #06H ;set timer( as counter mode?2 (8-bit auto-reload)
MOV A, #0FFH
MOV  TLO, A ;fill with Oxff to count one time
MOV  THO, A
SETB  TRO ;timerO start run
SETB  ETO ;enable TO interrupt
SETB EA ;open global interrupt switch
SIMP $

s

;TO interrupt service routine

TOINT:
RETI

END

170 &EREKHIB0SIHANLLITAT  IEEHEARLFE: 13922829991 STC12C2052AD %1 1T 8051 4 ML SCH6
AR MiEESHMABETERAR MHL: 0513-5501 2928 /2929 / 2966 FEE: 0513-5501 2969 / 2956 / 2947
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7.2.4 1RA3(FPSALITELES)
WER AL, FEBGUSI, IR, BOR SA TR R N0

KR 230, MEARE R g BT 2SS0 TLO R THOE N2 N Ar ISAL T H 8% . 1 B s =3I )
P08 & . TLO &5 FH SE N 280354z : ¢/T+ GATE. TRO. INTOJZTFO. THOPFR 5E J97E It #23)

e CHHECR A D

o5 e B 8 L TR] A TR o IR,  THO$2 i) & B 2% 170 I

B3R TGN — IS AL e i 8%/ TH B2 MU IR AL, AR A HLRAF = et &8/ 4k
o B HIEH T i 88/ 7H 5880, ERT AT FAE3E A 24 FTR1=0, fF1Lit-%, MTTOwS
PEAPIASE R & .

SYSclk

=12

R
JAUXR.7/T0x12=1
Wﬁw———j

SYSclk

AUXR.7/T0x12=0

AUXR.7/T0x12=0

THO

po—t ]

=1
- AUXR.7/T0x12=0

TR1

control

(8 Bits)

TF1

— Interrupt

SEIS/TH R0 B3 I8 A7 i Kt

SERECKII805 1 LI AT  IREH AR IR 13922829991

AL MEESRHAE T ARAR

STC12C2052AD %1 1T 8051 ¥ Kl 45 Fg
MHL: 0513-5501 2928 /2929 / 2966

FEE: 0513-5501 2969 / 2956 / 2947
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— [=1=] A M B2 - RS
7.3 ERER/ITEE1 TEERN

I X2 A 2STMODH (M 1(TMOD.5). MO(TMOD.4) i E , E I 28/ 588 1A 3R A [F 11
TAEREA.

7.3.1 RO ERTZR/IHEED)

BERECR 8 I 4 /TR LI 9 136 e I 28/ 78088, A TLIKIRS AL A THT AI8AL Fraa e, 4w
TR AEAOMHRAE XS T3 I 4% LAE i 202 A R AT

AUXR.6/T1x12=0
:
SYSclk o
AUXR.6/T1x12=1

SE IS #5 /T B 1 EORE 0: 1360 I 2% /T B ds

4GATE=0 (TMOD.7)if, UITRI=1, J5E N 323140, GATE=1MF, o B oh st NINT 14551 52
R3S, IXFEASEEUBK SE & . TR1NTCONZT A7 2% N IS HIAL, TCONZF A7 % 251 () BAK Th RE ik
DL T TCONTF 7 25 B/ 4H

BCT=00F, ZEEITIHIERED] RGN Bl 0 05k L, TUG IR 8, T1 AR @7
Ko BOT=10, ZEITERLDIN K AP3.5/T1, BITITAELEHE05 R

STC12C2052AD R 5 5. Fr LI B 28 A A0 % . — R 2 12T, |12 4P,
5480518 LA HAb—FRI1THER, SRS, EERES80518 K L1264,
T1HE R HEF R T BE A7 AFAUXRH I T1x 12¢R €, AR T1x12=0, T1N T/EE12THEER; WHR
T1x12=1, T1W TAEAEITHER .

172 &EREKHIB0SIHANLLITAT  IEEEARI R 13922829991 STCI12C2052ADZ51 1T 8051 B3 Hloh 6wy
AR MiEESHMABETERAR MHL: 0513-5501 2928 /2929 / 2966 FEE: 0513-5501 2969 / 2956 / 2947
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7.3.2 WR1(161LERTER/ T D)
AR B I 4/ TR LB R 160 I 28/t 8EE, W R BT

mXR.é/Tlx 12=0
SYSclk
=1 J
AUXR.6/T1x12=1

T1 Pin 4+

TL1 THI1
(8 Bits)| (8 bit_s)J_’I TF1 |—>lnterrupt

control

GATE

INTI

SE IS A5/ B AR ORI 10 16608 I 2% /1T i as

AU, R 2R 1AL BN 1600 B 25 /1 8es, HHTLIRISA AITHIHISAL A At . TL1AISAL
Vi tH R THLREAT ,  TH1 %0 H B AL TCON A [ H AR EAL TR L.

*4GATE=0 (TMOD.7)if, #NTR1=1, WIERF #5114, GATE=11F, SR AN AN INT LS E
BPER1, XAE RSBk SE M & . TRIATCONTT 745 P A7,  TCONZF AT 2% %507 1) B AR Th R ik
WL A5 TCONFF A2 I 41

MOT=0/F, £ I IERS| RGBS, TS Bh R 5, T1 TR ey
Ko BOT=11F, ZEIFFERERIN K5 AP3.5/T1, RITITAEE 05 .

STC12C2052AD R H T AL 5E I 28 A P FR v Elod 22 . — Rl 12T, B 124,
L8051 8 AR Si4b—Fh 1T, EHeinl, EERAEFK8051H FHLKI124% .
TR R AR T ST A 2 AUXRH I TIx 120 8, WHRT1x12=0, T TEFE12TER; WHE
Tix12=1, T TAEFE1THE.
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ER 1 TR 1600 E AT 28 /T BRI A2

1. CiEF:

/* */

/* --- STC MCU International Limited */

/% == WORSTC 1T RYIE T HUE 35 11 16067 58 B 2%/ TH AR B -/

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

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

/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
R i s RN TS o Tl 07 ) S — *
JiE T T e TG U RE Gl g ] — %
/* */
#include "reg51.h"

typedef unsigned char BYTE;

typedef unsigned int WORD;

//

/* define constants */

#idefine FOSC  18432000L

#define MODE 1T

#ifdef MODE 1T

#define TIMS  (65536-FOSC/1000)
#else

#define TIMS  (65536-FOSC/12/1000)
#endif

/* define SFR */

sfr AUXR 0x8e;

sbit TEST LED = P07O;

/* define variables */
WORD count;

//Auxiliary register

/Iwork LED, flash once per second

//1000 times counter

1

/* Timer0 interrupt routine */
void tm1_isr() interrupt 3 using 1
{

TL1=TIMS;

THI =TIMS >>8§;

if (count-- == 0)

{

count = 1000;

TEST LED =!TEST LED;

}

//reload timerl low byte
//reload timerl high byte
//1ms * 1000 -> 1s

//reset counter

1

//work LED flash

//Timer clock mode, comment this line is 12T mode, uncomment is 1T mode

//1ms timer calculation method in 1T mode

//1ms timer calculation method in 12T mode

174  &FRECKMI8051H MLk THA ]

AL MIEE SR T ARAF
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/* main program */
void main( )

{

#ifdef MODE 1T
AUXR = 0x40;

#endif
TMOD =0x10;
TL1 =TIMS;
THI1 =TIMS >>§;
TR1 =1;
ET1 =1;
EA =1;
count =0;
while (1);

}

2. YRR :
/*

/timer] work in 1T mode

//set timer1 as model (16-bit)

//initial timer1 low byte
//initial timer1 high byte
//timerl start running

//enable timer] interrupt

//open global interrupt switch

//initial counter

//loop

*/

/* --- STC MCU International Limited

*/

¥ - FRSTC 1T R B HUE I 85 T 16472 I/ TH s i -/

/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
AL S e 331 PR e Ao DR 1 — +/
B Eea T e e U o e SE S e I — +/
/* */

;/* define constants */

#define MODE 1T
#ifdef MODE 1T
TIMS EQU 0B800H
#else

TIMS EQU OFAOOH
#endif

;/* define SFR */
AUXR DATA
TEST LED BIT

8EH
P1.0

;/* define variables */
COUNT DATA 20H

;Timer clock mode, comment this line is 12T mode, uncomment is 1T mode

;1ms timer calculation method in 1T mode is (65536-18432000/1000)

;1ms timer calculation method in 12T mode is (65536-18432000/12/1000)

;Auxiliary register

;work LED, flash once per second

;1000 times counter (2 bytes)

s

SRR RII8051 B LT A 7]
FEBURHE: 7 3 U R T AT PR 7]

I AR S HE: 13922829991
Sl 0513-5501 2928 /2929 / 2966

STC12C2052AD %1 1T 8051 ¥ Kl 45 Fg
FEE: 0513-5501 2969 / 2956 / 2947
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ORG 0000H
LIMP  MAIN
ORG 001BH

LIMP TMI1 ISR

s

;/* main program */

MAIN:
#ifdef MODEIT
MOV AUXR, #40H stimer] work in 1T mode
#endif
MOV  TMOD, #10H ;set timerl as model (16-bit)
MOV  TLI1, #LOW TIMS ;initial timerl low byte
MOV  THI, #HIGH T1MS ;initial timerl high byte
SETB  TRI1 ;timer] start running
SETB  ETI ;enable timerl interrupt
SETB EA ;open global interrupt switch
CLR A
MOV  COUNT, A
MOV COUNT+1,A ;initial counter
SIMP  §

s

;/* Timer1 interrupt routine */

TMI1_ISR:
PUSH ACC
PUSH PSW
MOV  TLI, #LOW TIMS ;reload timerl low byte
MOV  THI, #HIGH T1MS ;reload timerl high byte
MOV A, COUNT
ORL A, COUNT+I ;check whether count(2byte) is equal to 0
INZ SKIP
MOV  COUNT, #LOW 1000 ;1ms * 1000 -> 1s
MOV  COUNT+I, #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+LA
POP PSW
POP ACC
RETI
END

176  EFREKHIOSIHANLLITAT  IGEEARLFE: 13922829991 STC12C2052AD %1 1T 8051 4 ML SCH6
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7.3.3 BR2BN EHENEEIER)
AR R I 4%/ T N TT S BRI AL T 488, 0 R TR

TF1 Interrupt
Toggle
CLKOUTI
i Pl.1
o TICLKO
(8 Bits)

TE R 2% /T R 2: 847 B Bh E 2%

TL1 % AN B ALTFL, T EKTHIN R EFHFEATLL, THINSHREME, HERENTHIA
BAAE,

% TICLKO/WAKE_CLKO.1=1/, P1.1/ADC1% JHITC B A e I 1A Bk
IR = T /2
IERC/T=0, TEI 38/ THEESTIX 8 RS oh it %, )
T1 TAEFE TR U AUXR.6/T 1x 12=1) [ % H B B A2 =(S Y Sclk) / (256-TH1)/2
T1TAEE12TH A (AUXR.6/T1x12=0) i} )4 HH B i #e=(S Y Sclk)/12/(256-TH1)/2
WRC/T=1, EN &/ EES TR AME R (PL. 1/ADCL) %,
IR AR ZE = (T1 _Pin CLK) / (256-THI1) /2
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; BB ER 1 B (AR AUNRIEF, TR TEAESMBERERER
; NEAEF R E BT RS TP BT BENE B A LA iR B AR T MR R

1. CiEFr:

/* */
/* --- STC MCU International Limited */
/* --- STC IT Series MCU T1(Falling edge) Demo ------------------- */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */

/* 1f you want to use the program or the program referenced in the */
/* article, please specify in which data and procedures from STC  */
/* */

#include "reg51.h"
sfr AUXR = 0x8e; //Auxiliary register

//T1 interrupt service routine

void tlint( ) interrupt 3 //T1 interrupt (location at 001BH)
{
}
void main()
{
AUXR = 0x40; /timer1l work in 1T mode
TMOD = 0x60; //set timer1 as counter mode2 (8-bit auto-reload)
TL1 =THI1 = 0xff; //ill with 0xff to count one time
TR1=1; /timer1 start run
ET1=1; //enable T1 interrupt
EA=1; //open global interrupt switch
while (1);
}

178  &FREBAKMIBOSIHAWLLITAT  IEEEARIFE: 13922829991 STC12C2052AD %1 1T 8051 4 ML SCH6
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2. CYRIERF:

/* */
/* --- STC MCU International Limited */
/* --- STC 1T Series MCU T1(Falling edge) Demo ------------------- */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */

/* If you want to use the program or the program referenced in the */

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

/*

*/

AUXR DATA

08EH

s

;interrupt vector table

ORG  0000H

LIMP MAIN

ORG  001BH

LIMP  TIINT

ORG  0100H
MAIN:

MOV  SP, #7FH

MOV  AUXR, #40H

MOV  TMOD, #60H

MOV A, #OFFH

MOV  TLI, A

MOV ~ THI, A

SETB  TRI

SETB  ETI

SETB EA

SIMP  §

s

;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 mode?2 (8-bit auto-reload)

;fill with Oxff to count one time
;timerl start run

;enable T1 interrupt
;open global interrupt switch

SRR RII8051 B LT A 7]

I AR S HE: 13922829991 STC12C2052ADZ %1 1T 8051 & HLh 450

AL MEESRHAE T ARAR

EHL: 0513-5501 2928 /2929 / 2966 FEF: 0513-5501 2969 /2956 / 2947
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7.4 FI4RIERT SR BN AE P (CRE AL RIZRF)

STC12C2052AD & 5| 51 5§17 2% A] 2 F2 B 4 % 44 : CLKOUTO/ADCO/P1.0, CLKOUT1/
ADCI1/P1.1

5T G RE I Bl H AT SR A IR T B A A A+
AUXR : Auxiliary register

SFR Name | Address |  bit B7 B6 BS5 B4 B3 B2 B1 BO
AUXR 8EH | name | TOx12 | T1x12 |UART_MOx6 [EADCI| ESPI ELVDI - -

WAKE CLKO :Clock output and Power-down Wakeup Control register

SFR Name |Address| bit B7 B6 BS5 B4 B3 B2 Bl BO
WAK_FLCLKO 8FH name |[PCAWAKEUP|RXD PIN_IE|T1 PIN_IE|TO0_PIN_IE|LVD WAKE - T1CLKO| TOCLKO
Rk T e 517 28 AUXR/WAKE_CLKO/BRTJCE = 7
sfr AUXR = Ox8E; /BRI R B A7 A8 AUXR [ Hs bk 75 B

sfr WAKE CLKO 0x8F; //H IR R T At B 7 28 WAKE  CLKO/ b 7 B

Rk T e A7 25IRC_CLKO/INT _CLKO/AUXR [ 4 iE & 7 1«
AUXR EQU 8EH SRR TN BE 2717 28 AUXR [ i 75 B
WAKE CLKO EQU 8FH TGN R R D e 77 A7 4 WAKE_CLK O H 3k 7 B

WA A FHCLKOUTO/P1.0FICLKOUT1/P 1.1 il Hi s 4 -
CLKOUTO/P1.0FICLKOUT1/P1.1 ¥y isf b th 42 il T WAKE_CLKOZ 47 #% ) TOCLK O #1

TICLKOAz# . CLKOUTOR )i H B 45 22 o 5 By 25042 ], CLKOUT 1F¥ 4 HA I b A 26 F o )

A LRSI, AL 8 I 38 T AR AE 8 I 2 AR 0277 20 (8L B B E R H i ) , AN E R VFAH LY

SE I 2% HH T, 43 CPU S &2 3k Hh .

Fr R R RE AT A4S . WAKE CLKO (Hihil: 0x8F)

WAKE CLKO :Clock output and Power-down Wakeup Control register (A~ 7] {37 F-41)

SFR Name |Address| bit B7 B6 B5 B4 B3 B2 Bl BO
WAKE CLKO| 8FH name |[PCAWAKEUP|RXD PIN IE|T1 PIN_IE|TO0_PIN_IE - - TICLKO|TOCLKO

B7 - PCAWAKEUP: {EF BT, ZH RVFPCA_ LTI/ T BEHTH Wik i powerdown o
0: ZEIEPCA_EFHE/ T BRI Wik B powerdown :
1: RVFPCA EFHAY/ R B Wi i powerdown o

B6-RXD PIN IE: AR, fiFP3.0(RXD) FFILERI, HAEHRXDMEE powerdown.
0: 2%1-P3.0(RXD) FRFIERI, tH2X1ERXDM:EE powerdown ;
1: f¥FP3.0(RXD) F AT ERI, thALFRXDMiEpowerdown -

B5-T1_PIN_IE: #irifsC T, RiFTU/P3.SH R BT Brbr &, HEfET1EIM: B powerdown.
0: ZEIETUP3.SHFFEHT ETIH MR E, A IET1HIM: BEpowerdown ;
1: RAWTUP3SHTFEEETIH WSS, HRFTUEMEE powerdown .
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B4 - TO_PIN_IE: BT, VFTO/P3.AM T B B TO Wids &, 1 AEAETOMIME i powerdown.
0: ZEIETO/P3.4M T R BETO Wik &, 45 IETOMIME B powerdown
1: FCYFTO/P3. AR FEHT B TOF Brbr &, R TORIM: B powerdown »
Bl -TICLKO: &7 i¥4P1.1/ADCJEIEC B & I 2 T1 I U CLKOUT1
1: VPP E v B 28T 1B £ HCLKOUT1, Ibh @i 38 T1 R A TAE
M2 (867 A B E R R) , CLKOUT 14 H I dii= T10 i % /2
TILAEAE TR N e tE A% = SYSclk / (256 - TH1 ) /2
T1LAEAE 12THE I (%6 5 = SYSclk / 12/ (256 - TH1) /2
0: ANFVFKPLHITL B N e i 25 T 1R 4% H CLKOUTI
B0 - TOCLKO: #& 7 fo¥FKP1.0/ADCOJAIEL B Ay 5E I 8 TOF i 4 gy Hi CLKOUTO
1: FRVPHPLOMIEC & v i) 23 TO M B B CLKOUTO, I 5& I 28 T0 A g LAE
R (8L A BN , CLKOUTOS H A4 = TOwEHI % /2
TOTAEAELT HEUIT % A2 = SYSclk / (256 - THO )/ 2
TO TAEAE 12T SR % 4312 = SYSclk / 12 /(256 - THO) / 2
0: AAVPEPLOBIEL E A & I 23 TO i 44 tH CLKOUTO

KRR I e 2F A7 7% . AUXR (Mbdik: Ox8E)

AUXR : Auxiliary register (4~ 7] 437 5-41)
SFR Name | Address | Dbit B7 B6 B5 B4 B3 B2 Bl BO
AUXR 8EH name | TOx12 | T1x12 [UART MOx6| EADCI ESPI ELVDI

B7 - TOx12: & 25038 5 45 1l 4

0: &M 2R0EE B /28051 5 Fr Wl g i 25 B BE, BI 1243405

1: SIS 2F0BE B /2805 1 HE ML I S FE IR 124685, RIS 4340
B6 - T1x12: & 2% Lid 42 i 47

0: &35 1B /28051 5 Fr Wl e i 2R IR BE, B 1243405

1: E 28 1T 28051 B Fy L I 28 M L 1245, REAS A4

W UARTH HFHTUE AR R AR, WHHTIx1267 g8 UARTH: 2 12Ti8 2 1T,

B5 - UART_MOx6: = IO 185 5 3 B AT

0: UARTH CIRE RO 33 B A5 45805 1 B LR LI AR B, BN 12404

1. UARTH: RO M 38 5 2 AL 45805 1 B Fr WL ER 13 EE (K613, B2 43
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7.4.1 TERTEZ08Y ] 4RAZ R hier AR A2 PR

1. CIgF:

/* */

/* --—- STC MCU International Limited */

/* — JH/RSTC 1T RF1 5 HLIE B 280 AT G R B B - */
/* --- Mobile: (86)13922805190 */

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

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

/* --—- Web: www.STCMCU.com */
L LI R ISR G e ] 07— )
/% SRR R e AR 1 AR TR AR - */
* ¥

#include "reg51.h"
/1

/* define constants */
#define FOSC  18432000L

//#define MODE 1T //Timer clock mode, comment this line is 12T mode, uncomment is 1T mode
#ifdef MODE IT

#define F38 4KHz (256-FOSC/2/38400) /138.4KHz frequency calculation method of 1T mode
#else

#define F38 4KHz (256-FOSC/2/12/38400) //38.4KHz frequency calculation method of 12T mode
#endif

/* define SFR */

sfr AUXR = 0x8e; //Auxiliary register

sfr WAKE CLKO = 0x8f; /Iwakeup and clock output control register

sbit TOCLKO =PI1"0; //timer0 clock output pin

/

/* main program */
void main()

{
#ifdef MODE IT
AUXR = 0x80; /timer0 work in 1T mode
#endif
TMOD = 0x02; //set timer0 as mode2 (8-bit auto-reload)
TLO = F38 4KHz; //initial timer0
THO = F38 4KHz; //initial timerQ
TRO = 1; //timer0 start running
WAKE CLKO= 0x01; //enable timer0 clock output
while (1); //loop
H
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/* */
/* --- STC MCU International Limited */
R CeR LY LR Pl U L T oo — *
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
LS i o AR G LT V173 s J— *
R T S e T YR @ e R IGL Y g ] — J
/* */
;/* define constants */
#define MODE 1T ;Timer clock mode, comment this line is 12T mode, uncomment is 1T mode
#ifdef MODE IT
F38 4KHz EQU 010H ;38.4KHz frequency calculation method of 1T mode is (256-18432000/2/38400)
#else
F38 4KHz EQU OECH ;38.4KHz frequency calculation method of 12T mode (256-18432000/2/12/38400)
#endif
;/* define SFR */
AUXR DATA  08EH ;Auxiliary register
WAKE CLKO DATA  08FH ;wakeup and clock output control register
TOCLKO BIT P1.0 ;timer0 clock output pin
ORG 0000H
LIMP  MAIN

H

;/* main program */

MAIN:
#ifdef MODEIT
MOV  AUXR, #80H ;timer0 work in 1T mode
#endif
MOV TMOD, #02H ;set timer( as mode?2 (8-bit auto-reload)
MOV  TLO, #F38 4KHz ;initial timerQ
MOV  THO, #F38 4KHz ;initial timerQ
SETB TRO
MOV WAKE CLKO, #01H ;enable timer0 clock output
SIMP  §
END

EERECRMIS0S 1 LT AT IR 13922829991 STC12C2052ADA41 1T 8051 A HLAF IR 183
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7.4.2 BR8] 4RAZ R hier RO AZ e

1. CIgF:

/* */

/* --—- STC MCU International Limited */

/* — JH/RSTC 1T RF1 5 HLIE B 28 L AT G R B Bh - */
/* --- Mobile: (86)13922805190 */

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

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

/* --—- Web: www.STCMCU.com */
L LI R ISR G e ] 07— )
/% SRR R e AR 1 AR TR AR - */
* ¥

#include "reg51.h"
//

/* define constants */
#define FOSC  18432000L
/l#tdefine MODE 1T

#ifdeft MODE 1T
#define F38 4KHz (256-FOSC/2/38400)
#else
#define F38 4KHz (256-FOSC/2/12/38400)
#endif
/* define SFR */
sfr AUXR = 0x8e;
sfr WAKE CLKO = 0x8f;
sbit T1CLKO =PIN;
/1
/* main program */
void main()
{
#ifdeft MODE 1T
AUXR = 0x40;
#endif
TMOD = 0x20;
TL1 = F38 4KHz;
THI = F38 4KHz;
TRI =1
WAKE CLKO = 0x02;
while (1);
H

//Timer clock mode, comment this line is 12T mode, uncomment is 1T mode

//38.4KHz frequency calculation method of 1T mode

/138.4KHz frequency calculation method of 12T mode

//Auxiliary register
/Iwakeup and clock output control register
/ftimerl clock output pin

/timer] work in 1T mode

//set timer] as mode2 (8-bit auto-reload)
//initial timerl

//initial timerl

/ftimerl start running

//enable timer1 clock output

//loop

184  “ERIRAMIZOSIEEFHLILIHAR
AL MIEE SR T ARAF

IR AR S 13922829991
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2. CYRIERF:

/* */

/* --- STC MCU International Limited */

e PRSI NOR U Y L R R SR P IV — */

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

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

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

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

L S g S e o )i R N ——— */

P ABERR T BT A T 2 R I OB RS - */

/* */

;/* define constants */

#define MODE 1T ;Timer clock mode, comment this line is 12T mode, uncomment is 1T mode
#ifdef MODE IT

F38 4KHz EQU 010H ;38.4KHz frequency calculation method of 1T mode is (256-18432000/2/38400)
felse

F38 4KHz EQU OECH ;38.4KHz frequency calculation method of 12T mode (256-18432000/2/12/38400)
#endif

;/* define SFR */

AUXR DATA  08EH ;Auxiliary register
WAKE CLKO DATA  08FH ;wakeup and clock output control register
T1CLKO BIT P1.1 stimer] clock output pin

ORG 0000H

LIMP MAIN

s

;/* main program */

MAIN:
#ifdef MODE IT
MOV  AUXR, #40H stimerl work in 1T mode
#endif
MOV  TMOD, #20H ;set timerl as mode?2 (8-bit auto-reload)
MOV  TLI, #F38 4KHz ;initial timerl
MOV  THI, #F38 4KHz ;initial timerl
SETB  TRI
MOV  WAKE CLKO, #02H ;enable timerl clock output
SIMP  §
END
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7.5 & ZIntel 80512 5 L ERT250/189 R FH 25451

[BI1Y el /s e, TR/ PR N e R B 08 AR ER, B RR T
gk, IEMRBEEEST, BT EA RS, RS R WRS R, SR B R A
WHEELT, BEWT R F:

1) TAE % H]9% (TMOD. T2C0N) fIHE

2) VBB () 8% N THx TLx. RCAP2H. RCAP2L;

3) T VAT ETx EARIEE, A8 LI+ s

4) JB/1EAI TR B 45

PR UL N /- E 20k 1 e — i A4,

8051 FR I Ly ALK& I 28/ T £ 5 0Bk L2 DLW N L3R AT o1 50y,  BRJEn1oh-#58s, Bk, wh
Afe B BRI EUEAE T B E R N T AR A7 28 THx . TLxH 2%, T 0 200K S s T 25 4R LA
25, 280 2" AMRAN,  DAFLAMGAE AT B 1 B THX R TLx .

W SEBRFEUE AN, HEEEKE An (n=8. 13, 16) , MIMN3E A HHgeTix. TLxH it
HME N2 —x, NP2 NEUEE. #lin, TAET RO 136, MWn=13, LL2"H#H,
TAE K BN 16, Win=16, A2 MAESELE, Fril, HHEHIMEN (0 = 2'x.

XTI, SRS TR, MALES S E B R I O . R, AR AR N
M RGPk e B EATH B a8 I . B CLEA6MEz A, AL i 30 -

12 12

N nf:l:ﬂ\:: = =
LA A e AL us 2us

bR ERS I ] Te = x « Tp

X ToLa AW, TP € Ia], ONPT ik $kc. ToMTp—BON CRME, £E5RH
Tp/a BRI AT SRAFAT T TH A x, FRRExoRAMY, RISRAFE R 8yiME. 8P

(x) #p= 2" - x
Bhn, BEREIATe = 5ms, HLEEHITP = 2us, AR ERHHkE
5ms
= _ v
X s 2500{X

Wik F TAE 71, Min=16, 0 8% B A 5 i A ) - SO N -

(x) fh= 2" - x=65536-2500=63036, I Tkt oAl LA SO+ /NI A BISRIFAES
57 }93CHEE NTLx, =580 AF6H%E N THx H o

TAEAO. 1. 20 E R IHEIRES) 798192, 655361256,
XM R B, N TR SERR TR BRI 5 AR 3 s A 7S kA R AT
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[F2) it/ 5ss N A gmfe, RN RS, e /8, R ETe
= 10ms, FAFEN12MHz, £F10ms ] FEHIEREE . &2 TAET R tFEATHEIE: K8
PSEHIME NFOH, w847 #11H NDSH.

(D ¥lsFER

PBHIaaH, — AL ERE R AR BT SR € I/ T B ae 2 AT ThRE 1 M S RO E S5 TUE.
FEFF, ARG R P T -

START:
; FRFER
MOV SP, #60H s RE HERR X 35
MOV~ TMOD, #1OH s EFETL. EREEL, TAET
MOV THI, #ODSH ; WEETTHEIE
MOV TLI1, #OFOH s WEKTHEIE
SETB  FA ;
SETB  ET1 ;} jLed
; HABYIIEAAR T
SETB  TRI : JAEITUF G THN
: G FHEF
(2) PRSI
INTT1: PUSH A ;
PUSH DPL s P ELIZ RS
PUSH DPH ;
MOV TLI1, #0FOH ;} R E I
MOV THI, #0D8H ;
s BT AL EE AR
POP  DPH ;
POP  DPL . kA
POP A ;
RETT ;AR [A]
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X B RN T W RS TR AR R . STC12C2052AD 2 41 B2 WL 0 I @ T 5 & v by,
H—NREPWIEABESNTFIHIT, —RENEHK, W7 HEBIEA 2 2 IE R Wk
%R X LT .

[ SFARERIE Bk 5 o Sed g I/ T+ B de 28 AT ok B ks g A, H t AT 32 P 5 I /3
B 0ml i /T EES VAT SR B . Ak e i/ B8R0 (T0) Bl #Eat, AR 1%t
INTO5| I _E F 1F Bk rh 3R 47 fik 9 ko

INTO 8| i
T TOH % T
J=¥3)] fZ 1k
VEEGATENT, HLEsEIATP Nlus. AHIFER BLm b in T
INTTO: MOV TMOD, #O9H 3 WTONER 7301, GATEAIL

MOV TLO, #0OH

’ vE
MOV THO, #001 ;} THO- TLOTE0

CLR  EX0 ;. FINTOH My
LOP1: JB P3.2, LOP1 ; EFFINTO S| B 5
LOP2: IJNB P3.2, LOP2 s SRFEINTOS| A i P
SETB  TRO : JHENTOH AR THEL
LOP3: JB P3.2, LOP3 ;S5 INTOfE BT
CLR  TRO ; A= 1ETOH %L
MOV A, TLO s AR EE %A
MOV B, THO s R AUEEB
: s THELRK SR b 3
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(4141

HIR g I /T AR 0SS E I8/ T8 10 T 1 5 R4 08 B i N i 11 P 2 FH 01

FERELE R AR gt b i 2 HBUEA BP0 B R INTOATINT LA Y, T E I /i B A
2o, MARRE TS TGN AN b Wi . B € I/ T8RS LS SR AR B X AR 7 5K
2 CHZHEHEN) , WEITBYME AR, T DA —A SR ik, T 5es 8D [H 03 H
B LR W SRAREALTF UL, [ BRI ALEE,  TTIE R 13850 — S8 rh s
Hi. BAER/THEEST (T KPR E s A WS R 7 a8 . AR n i T .

(1) FEFE:

ORG
AJMP
ORG
LJMP
ORG
MAIN:
MOV
MOV
MOV
MOV
SETB

SETB
SETB

0000H
MAIN

001BH
INTER

0100

SP, #60H
TMOD, #60H
TL1, #OFFH
TH1, #OFFH
EA

ET1

TR1

: HERF

s BETIHR IR 552

; ERERFAD

; BEEMERX

s BCEEM/THEERL, TR0 2

s WA

3 FFHs

s JPER/THEEs TR
s RBER/ TR 1T

SRR RII8051 B LT A 7]

AL MEESRHAE T ARAR

G HEA SRR 13922829991

STC12C2052AD %1 1T 8051 ¥ Kl 45 Fg

EHL: 0513-5501 2928 /2929 / 2966 FEF: 0513-5501 2969 /2956 / 2947
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(2) PWIRFIES (AR PERL IS )

ORG 1000H
INTER: PUSH A

PUSH  DPL ; I N AR

PUSH  DPH

j } o 4 2 R

POP DPH

POP DPL ; 7 Ak R

POP A

RETI ;5 AR A

S T AR 55 A ) 2 A 3

(%151 FENH ARG EEPL OFIPL. 15354 i 124200 u sF1400 v sH 7. Ak, RS
eI 2/ THEER0 (T0) , w73, EMAN6MHz, TP=2u s, ZiT5E1ErHECNICHA
38H.

AGIFE 7 B i G
(1) ¥IIAHFRERF B

PLTO: MOV~ TMOD, #03H ; WETOE R 77303
MOV TLO, #9CH s WETLOYIME
MOV THO, #38H ; WETHOWMAE
SETB  EA
SETB  ETO N S
SETB  ET1
SETB  TRO : A3
SETB TRl o =E)
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(2) H T i 55 A2 7 B

1)

INTOP:
MOV TLO, #9CH ; EHTREYME
CPL P1.0 ;3 XPPL. 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 3 IR [E]

FE SR N FH o S R B T AR A T

(1) SERF/ T Hak (K S

SERS /T EES R At BUE 2 Rl 0% Y 1 EHLE SR P WA B, el A ERAE A B Bl it
A7 o AELAN IR0 375 K r 17 2 S ATLAG N2 A B -0 H AR BERAE L I (BDREAR ,  FLK i 3 I ot P BB SR
BB A RTA R, — AR ERN 3 MHLE AL L, ey Semf A B Rik%E. K%
WO 7 6 ] BIEANTE, AE R BORSCIN PR 237 5 DR AT AME S it -

T ey e b S S AR TR SE RN, X E I/ B AR5 R0 T E A A S —
e R v T S SE I T SR A S AR B R 22 RN 2 IR HAE SR AN Wit e i/ TH A
i T N GERS , DU E TR 55 R B EOME N SRR 1A T BE T SRR,
gl FH T Il S

Blane w7 RIBCE R o, BT IR RS ARG iR %2 . X A& MR A
NHMEIMNECNRD RGUIRAIRE . FTIEEIAAME, BIE R WIR S5 FE 7 X THx TLx B Hr & 1T
BAMERS, BORETHx TLx M 5103 B 3CEHT MOTT AR kSR TH U BB, FAME B T B
FATE R E . R AME T
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CLR  EA s 2E 1L

MOV A, TLx s BRTLxH St A

ADD A, HLOW : LOWA R 19 v 29
MOV TLx, A s WERFITHEIE
MOV A, HHIGH s T T IXA
ADDC A, THx T ECME M
MOV THx, A s R uib e
SETB  EA : JTr i

(2) BAEBOSAT T EUE

TEBNASTHGSAT W @ I /TH B T BB R, WRAIER, e se e . XRFENA
A BEALE [F) — B 22 [R5 e B THx RI TLx R (R vk B Bedn, SEiTLx S i5eTHx, R E B/ TH s i
TIBATIRA, TELTLxA WA 7= A8 M THxE AL, T 7E SETHR AT S P~ AR HEAL,  IX I 15245 Y THx A AN 0f
T [FFE, JoiETHx S EETL ] G A .

—Fh T R T VE R SRR THR, JEIRTLx, K OR AR I THEEAT FL B 2 s
MR ARSE, MR E e R B, BUEE ERERE, EEEANE RO FEE. E

A AR G R
RDTM: MOV A, THx ; BEHLTHX A
MOV RO, TLx ; EELTLxfEROH
CJNE A, THx, RDTM ORI IRTHXAR, 5 AHAE, A1)
o HIERS, FEFAE T IAT, 75 0 B3
MOV RI, A . W THxAE TR
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o= /= N =
H8E RITORIE

STC12C2052AD £ 41 ¥ LB A 11K FIUART(Universal Asychronous Receiver/Transmitter)
TAET AR CHATIBE RO . BT H2N IR . — MR EFARE. — M HRATE
TAF A A — N PR R R LA . B AT D ROBEE 22 ph s 2N EAR OSBRI, RIRZErh 28
FIE, AT RARIS Al e s . Rk gz ds A Be S NTA R Szt Bellegzob as A fe e th i A
RSN, DRI Gehds nl DASE A — /N HbhbRS . B3 AT AN 22 88 iR R FR AT B S RF R D B
A7 %5SBUF, AL il A2 99H.

STC12C2052ADZ 51l 5. Fy WL PS8 AT LA 4R DA 5 20, FLrh b s QA s 5t il
AR, AR R E R, MEEARERS g E A . B AT R A [R] BRI AN
A TAE T e L AT A i sl b o7 Ot el AR AT R P AL 3, A+ RG . STC-
12C2052AD & 51 8 Fy ML ER AT FURS B2 AR5 43 /& TxD/P3.1 MIRxD/P3.0 5| .

STC12C2052AD R4 H /B S ATIEAE 1, B THAR@EE SN, & w7 (el — el %
MIATVOH, Bl —IF#, BT REATIIE.

8.1 BRITOMHEXFFR

frtht XA

s Eitipu WA\ isp LSB $=K AN
AUXR Auxiliary register 8EH | T0x12 | T1x12 | UART Mox6| EADCI | Espt |ELvpr| - | - 0000 00xxB
SCON Serial Control 98H |[SMO/FE| sM1 | sM2 | REN | TB8 | RB8 | TI | RI {0000 0000B
SBUF Serial Buffer 99H xxxx xxxxB
PCON Power Control 87H [sMoD | smopo | LvDF | POF | GFI | GFo | PD | IDL {0011 0000B
IE Interrupt Enable A8H| EA|EPCA_LVD | EADC_SPI | ES |ET1| EX1 |[ET0|EX0|0000 0000B
1P Interrupt Priority Low |B8H| - | PPCA_LVD | PADC_LVD | PS [PT1| PX1 [PTO| PX0 [x000 0000B
IPH Interrupt Priority High [B7H]| - |PPCA_LVDH|PADC_LVDH|PSH|PT1H|PX1H|PTOH|PXOH x000 0000B
SADEN Slave Address Mask  |BO9H 0000 0000B
SADDR Slave Address A9H 0000 0000B
WAKE_CLKO CLK_Output Power §0Wn Wake-upl ¢ [rcawakeor]rso e e renefroence] ] - Jricuko[rociko] 0000 xx00B

control register
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1. BITORIEHIZF FE8SCONFIPCON
STC12C2052AD R FI 7 ML AT A AN 27 748 SR AT #8127 A7 45 SCON AN 4
RIEPRRFIR T B8 5 A7 245 PCON,
HRAT ¥ 25 A7 88 SCON FH T 5 H ATl A5 10 AR 77 AR S szl Thg . g X0
SCON : H AT Zf78s (AT 1)
SFR name | Address bit B7 B6 B5 B4 B3 B2 | Bl | BO
SCON 98H | name | SMO/FE | SM1 | SM2 | REN | TB8 | RB8 | TI | RI
SMO/FE: PCONZFA7#%H [FJISMODO/PCON.6A A1, 1247 I FWues A I o 2448 0 2] — A~
ToRE AT, GBI UARTE S B B %A ST AFER .
M PCON A 25 T ISMODO/PCON.6/7 A0, A7 FISM1— ka4 5 53 473815 19 TAE
R, WFERATR.
HASMO. SMI1% A ZH A e B 4T LI LAE 5 =K

SMO | SMI | TAEF=0 | ThAgimg WA
0 0 J100 ?jfﬁt@%i% HUART _MOx6 = O, P42 ESYSclk/12,
* * b SMUART MOx6 = 1if, 4525 2SYSclk /2
8. UART,

> SMOD % 2zpt BR 193 2%
0 1 Jrl e (25MOP/32 )< (GE N 2 1% HH %)

1 0 2 9fIUART |(2°V°° / 64) x SYSclk & 4 TAEN &%

) 9f7UART, koD g e s
1 1 3 e (2%VOP/32 )x(FE I 22 111038 %)

HT1x12 = 0, & 21 % H 28 = SYSclk/12/( 256 - T H1);
HT1x12 = 10, ERER 1% 2 = SYSclk / (256 - T H1)

SM2: i A28 A3 HLEAE AL
e 7 2805 A3, anFRSM247 A1 HRENAL AT, T HHLAL T b il i iR & . bt
AT DU RIS R i 55907 (BIRBS) SR e bk il 7 RB8=1, Ui W iZ i bk, Hhhbf(s
ST DLk NSBUF,  FRAERTNT, a3k 1 7 A W7 Al 25 A2 7 A b A7 Hb bk 5 bt #7RB8=0,
P AZ WU bk, N s HARFFRI=0. 7 )5 287 3,  anRSM247 40 HRENAL
N1, WU HLAL T bk it i e g 22 IR AS . AN TSI BN IRBS N 0Ek 1, 35 ] {5 Uk 51 1)
= K3k NSBUF, J-MRI=1, I RBSIE & AR LA
J7 AT R0 AEZHUESE T, TEIX PRI 308, ZEEESM2 N oN0.

REN: AVF/ZE LR AT HIA . ik BAIREN, EIREN=1JN f0¥F FATHBCIRG, HIEE)
HFATHNESRXD, JHRENE R . AR AIREN, BJREN=0, MIZE-E204.

TB8: 7E/7 2853, CNBERIEMIEON A, % E R B BEE0. B, THIER
P (PR 5657 5% 22 MLIE A Hh e 7 Btk ot/ 25 H i il b 26 A7« 7277 =R0FI 5 301, iz AN .

RB8: 7E7 287553, RBIEIMEEINEHE, 1A AR50 s bk it/ E5 8 ot b 2 A7
75 KO A HRBE(E SM2=0). 5 3171 A HIRB8(E SM2=0, RB8 & FZ i 2| 145 1-67) o
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TL:  RIEFWER P BbrELL. 77300, AT RIAMAR AL R, e E 3 E
fir, BITI=1, [m ENLERAP, w0 b S TL U RS %, BITI=0. fEJLAh 75 50
o RS IR IT A6 A IE I N BRREAF B, RITI=1, i N b W Je T T AU A %

RL:  BChWrig ks &AL . 577300, AT RCE 55 801 45 Ay il A SRR 1 H 2 B A RI=1,
) E LG SR A W, R WS RTL U SARE R, BIRI=0. 76 H AL 7 =0, s AT
FI4% 1l A7 fy v ] INF 2] py N BB AR AR B A7, BIRI=1, [H]CPUJ i 3%, mi 87 o By J5 R 4
RS S .
SCONMI T A ALl iE R BHLEAE 5 EA A% “0” . SCONRFTTHAEN98H, Al {7 -
HE, B AT HBHEN98H~~9FH, W] FH# A SeI AL B
HFATIRE R EER: S WURIETER, WEEE S EATI, BITI=1, 15K Wb
YR TE S BN, NS A3 B AIRL, BIRI=1, iERP AL, BT TIAIRILL “B02
Y RAMFENIERSW, BTN R W SR AN ATE R TUL RO K I b, 207
HH T IR S5 A2 7 R B W TURIRUEEAT 20, SR 43 AL EE . BRIk, A HR T SROb 76 A7 2 /S B i
HEZNER, OB EAEO, T IRKE B I — IR SR 2 R B R -

FEL Y ] 27 A7 25 PCONHH [ISMOD/PCON. 7HF W B 201, 72, J7 203 R 25
i,
FEL VB 1] 2717 25 PCONME U F -
PCON : HJR#EHIZFAras (ANl Az T-4k)
SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 | BO
PCON 87H | name | SMOD | SMODO | LVDF | POF | GF1 | GFO | PD | IDL
SMOD: A2k . Y4 E A SMOD, EISMOD=1, W/ FH4TEE TR 2. 3
FER A SMOD=0, & TAET AR s . AL SMOD=0.
SMODO: MA@t G 2z dl iz . 24SMOD0=1, SCON%i1% %8 1 [FISMO/FEAL ] T-FE (i 15

) ThiE; 24SMOD0=0, SCONZF AT #% 4 ISMO/FEL. FH T SMOZhfE, FISM1—iZfs
ERATHARTAEF . EAIRSMOD0=0
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2. RITOIEE HZF F23SBUF

STC12C2052AD R HI 5 Jy ML ERAT 22 ph 25 A7 4% (SBUF) [k /£ 99H,  SEFR 22422 it
¥, HSBUFM#RAE 56 A7 RIE BRI INEL, SLSBUFRIHERAE I 3845 O B EE . AN ERAE
X B F ) T Ar g, 1IN R RS EAR, IR HERFFRE.

HRATIEIE N W E B AR . ETE M EATEE R, £S5 ANSBUF{ES MOV SBUF, A)
FIEEH T, BN RO 274788, TS NEHE 71, HEARNL AR A7 251
A, ARIEAFER TR EEE “17 sRTBSIIME S NFE AL 247 28 5B 94, FFik4T A%,

AT IE I B A28 S — DML B A2 o 75 )5 RO B I 7 K 87,  Hodt 7y 200y
Ofr. M—mifRUsEYE, RN ZF A7 A% A 7T 2N BB AT B SR v Ay SBUFHY, LSS 947 26 N
SCONRF A7 2% FHIRBSA o A1 H1 T SM28k 75 & Y5 B 1 Bl T 25k, RBSFISBUF HH P 8 ANAS .

H T 2SI PN S T NS A AR 2 AISBUFZE M 2%, M T BE A — it 332 50 5 K Bk e R84

WAL AR ASBUFJE, FIAZBIUFRREMCT —Wif5 2, NN Z iU 4 40T MSBUFZE i 4
K BARIBGE, 75 WG — W 2k . SBUFLAFFAT 7 Uik AR N i 8i  4k

3. N F FERRAUXR
BT A7 2 AUXRIHE 38R 53 LR
AUXR : FBhZfras ORAr 53-4k)
SFR name Address bit B7 B6 B5 B4 B3 B2 Bl BO
AUXR 8EH name | TOx12 | TIx12 | UART_MOx6 | EADCI | ESPI | ELVDI
TOx12: &R 203 B % B AL
0, EMF0ZES80513HEE, 12404,
1, SERZRORHEE EAES8051 f126%, A4
Tix12: ER 28 1R & &AL
0, EN21RZAESES051HEE, 12904,
1, SER 2R ZAESI8051 1265, A4
I SLUART ER [ FH 5 I 28 LSO R R AR 28, TIx 1207 Wi i) AR HIUART 5 T2 12TIR 21T T .
UART_MOx6: HAT AR O I8 (5 ol FE 1 B AL
0, UARTH DRI ROZESI2THISOS 1, 12474;
1, UARTH: MR R0 B3 B AL Gt 12T 805 L HI66%, 29353
AT A AUXRA () A A7 72 S5 Wi o, EREAEN4H.

4. \HLHbLEEF E 728 SADENFISADDR

NT FEZHLIE(E, STC12C2052AD R 58 5 ALK E T WAL IE % i1 75 47 23 SADENFI
SADDR. JL AP SADEN & ML hE AR &5 47 25 (Muhk ABOH, & A74H N00H) , SADDRAZ MATLHHE 25 47
% (Mol yA9H, EALEAO00H) .
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6. SEITOPEHEHXAEFFREIE, [PAIIPH

AT DR T RV ALES AL T VR AR AR AR LE, T R VR S AR AR A S
IE: i oirarfras (A Hr5-4b)
SFR name | Address bit B7 B6 B5 B4 | B3 B2 Bl BO

IE ASH name | EA |EPCA_LVD |EADC SPI| ES |ET1| EX1 ETO EXO0

EA : CPUM AT W o ir= i, EA=1, CPUJFRUFR, EA=0, CPUBRATA I W i
EAFIAE RS2 15 W R T 2 gzl . RIS A T 1 e 2 EA TR ] HL L 2 25 R i B
T HR BT o V4 A 48 i

ES: BRAT IR o vRAL, ES=1, SRVFAAT HIrPIbr, ES=0, ZEILHAT L.

IPH : R IESe e da il g A7 dt (SR 3-41k)

SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
IPH B7H name - | PPCA_LVDH |PADC_SPIH | PSH | PT1H | PX1H | PTOH | PX0H
IP: FRWAR S gl B A7 as ik (T4 3-4k)
SFR name Address bit B7 B6 B5 B4 B3 B2 Bl BO
1P B8H name PPCA_LVD | PADC | PS PT1 | PX1 | PTO | PXO0

PSH, PS: H47 LI S R d= i 7
*4PSH=0 HPS=0M}, H: 47 i A IARAL a2 b (P2 4:420)
PSH=0 HPS=1HF, H 4T [ H B ARARAL e b (L2642 1)
2PSH=1HPS=0/}, =47 H iR W A% e Je 2oh b (L2 262)
PSH=1 HPS=1}, H 47T WA st Ja g b b (L 26 443)
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/= - LY
8.2 HITOTL(EERK

STC12C2052AD R 51 B Fr ML BB AT A5 B G 4R TAERIR, wIE T R AFgn A2 6 SCONH )
SMO. SMIW B TS Hamatl, MR N R BEE, BN KEMBER 75
HAAH IR TME IR ERR0H,  ERAT D E NI B R A A7 2 .

8.2.1 RITOTIERRN0: REHIFFR

ERRORES, SBATRGERE O TAEERDBA TR, 8T OB ERERE
FTUART _MOx6/AUXR.5 = OFF, i e[l 2 NSYSclk/12. 24 54T FIAE 0 Ffy i {5 18 B 5 B AL
UART MOx6/AUXR.5 = 15, HgkEZE % ASYSclk/2. 47 D ¥E HRxD/P3.0%w4 AN, [F
FALfkr (SHIFTCLOCK) HHTxD/P3.14ith, Kik. H2sfrFuE, 1A 7.

BEROM A IR TR : G ENPATHEIE S N RIEZE M 3 SBUFIR A I B8 Kix, H#4T HA]
W 847 H g LLSY Sclk/128%S Y Sclk/2( FHUART MOx6/AUXR. 57 i€ /& 1253 A 2 253 450) 1
# MRxDE i (ML B ), KIE5E b ks ETIE 17, TxDE %t 525 58 47 ik e
(SHIFTCLOCK) . #IEUNES-1H “Kik” Bz,

MEE AN, ME—ARE, RIEEHHESENDA L (FHF), foFRxDRIEHHE,
[ B FCVF T D% S B R ALk — i (847) B4 Joik e eI, S ilum g W ERAS, HRA
TIRFF R HSE, 2 W RIEIRES . ERRREEIERT, LA BRIHTIEO.

RO U R B 0B, BAECH g RERERL, BIRI=0, AL o vFElcdzs il
HAIREN=11 3 2 AT R0 SOt FE . B s BGS #R J5, RxD Y HRAT R N3, TxD A [R5 ik
F . ERAT RS IR R NS Y Sclk/1288S Y Sclk/2 (HIUART MOx6/AUXR.5Hf 5 A& 1253 #ids &
25080 o FBE T AN EI8-1r U B

MRS B — WU (867) f5, IG5 EAL, PR ERIPEEL”, SR BHIERE. 4
BRI, D AUE I A RTIEO

TAEFAER0m, ZH0Z HLE SR M AISM2, AR TBSALMIRBAL . H1 T 4 % [
JE NSYSclk/128SYSclk/2, JoiisE I e fit, B8 i B AL I B VR Dy [F B RS A ik it

HAT 1 TARR R0 ) s = B 8- 1 o

o i B P e] L, R TOXORTRXAZ il 57 23 ) AR v Wi SR AS 5 9 B AL TI= 18R =1, 22 “BY
I “IEEMERAFWT, BTN R S A A H B R TOEA LRI K B, A5 0
T SR bR AL TIERI

198  &FEREBAKMIBOSIHANLLITAT  IGEHEARIF: 13922829991 STC12C2052AD %1 1T 8051 4 ML SCH6
AR MiEESHMABETERAR MHL: 0513-5501 2928 /2929 / 2966 FEE: 0513-5501 2969 / 2956 / 2947



FmSTCE Ji W%l www.STCMCU.com @A N/BFAR G : Bk T-(13922809991)  Tel: 0755-82948411  Fax: 0755-82905966

INTERNAL BUS

WRITE
S;OF RxD
U - OUTPUT FUNCTION
’7
»START SHIFT
SYSclk/12
0 TX CONTROL
»{TX CLOCK  TI SEND
1
1! SERIAL
SYSclk/2 J: PORT
| INTERRUPT OUTPUTTI}?(SNCTION
AUXR.S(UART MOx6) »RXCLOCK  RI RECEIVE
RX CONTROL
REN SHIFT
EID_>START 11111110
M . INPUT FUNCTION
LOAD
SBUF
READ
SBUF
INTERNAL BUS
WRITE TO SBUF
SEND L
SHIFT M I M M [ [ [ Lt rransmiT
RXD(DATAOUT)\_D0____ X__ DI X D2 X D3 X D4 X D5 X D6 X D7/
TXD(SHIFT CLOCK)| | [ | | | [ | [ | [ I | I | |
TI [
WRITE TO SCON(CLEAR RI)
RI |
RECEIVE
SHIFT M [ [ M [ [ M RECEIVE
RXD(DATA IN) DDO DD] DDZ DD3 DD4 DDS DD6 DD7
TXD(SHIFT CLOCK)| | [ | [ | [ | [ | [ | [ | [ |

KI8-1 AT L AR 0TS eSS P B
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8.2.2 BITOIL{EHE51: 8{LUART, F4FRAITT

YA ESCONTFISMO. SMIA “017 B, HAT PR TAE. N84 UART
e, —WiEENI0AL: IR, SALEHE AL ((RALTESE) AL A 1A . BeRpR T AE, Biw]
R FEHTEE. TXD/P3.IAKIEEE, RxD/P3.ONERUREREE, BT NN T2
IRIEHAT

18-2 0 FR AT R X1 1 Dy R 45 M s 7 W R B W s e ) B

BRI RIEISFE: BATIEERRIER, 2o AT R IE s TxDH o M EHLHIT—%
H “SBUF “HItE4mtEshRTEERARE, B “SBUF” 5516 “17 BAKREBIFIAE
HIZEONL, FEIEAITXIEH| eI K% . KI%E B I € I A2 B 16 BT s [F 20

FEAL 25 A7 i B B AN W 45 23X Tx D [ k3%, EEHE I E DA WFEAN “0” fEXh . X4
BRI m R BB AL E, BREERREEM “17 , EEMELEMEN
“O” , XAREKM, FTXEESIRuERE —IRBA L, REM R REES “SEND”
PR, e MUE BRI R, JEEMPWHERATI, BITI=1, A FEHLER AR,

B FRROSERE . M BB R PR E A REN, BIREN=1RF, B2URES T DLIE & P
K165 B0 H R KRR #4720 IRxD, 244600 2 RxD% M 17 — “0” B kAR i 5t 5
SIS B E, RS LRI R AL 160 Wi 20ds, B IFFHAEZE AREAL T7 78 . RAL1673 40
TR 2l S AL A [FED .

1677 T B 16 RS R B L R R (CREAL BRI 8] ) 3 165650y, AR REALI [H] 17
8+ OIRAS H AL I8 X Rx Dy L FEAT RAE, Fri i 2 X UCREBES “=F =" 1E, B3
WCRFEZ/D2UAR R B, LSRR TP m, femmlfett. fEfahin, iR ® fEA N
“0”7 (RHESPE) , WA TR, EAEUWER, FHEHRI "0 MBkAR . k)
RGN B R, NS B AL S, FFRBCRIERE R

PR B N R AL A7 2 A TARE N, B2 NIIFFHR AR, Hilishr” 0" # 2|
LB AT 2R ) B /2 T, ERXIEH SR B G — IR AL, SER— Wi FEUC . 2 [R) B3 2 DL R R
AN G

* RI=0;

* SM2=03UZ Y BIHIF 1A T

M FEW R B A 2, LI BEFRNSBUF, {51LAr3E ARBS, BAIRI, BIRI=1, [°FHLE
KRy, B LR SAEARE RIS A, MBI B I BHREIR B, TRHFMHHLEER, FIL
ZRE G MRXDIG I E7 17 =707 IBEAS, ZkS: N —milfgEil . BUWchE R, EmNhEE, 5%
IR AEIF0, BIRI=0. @GN, 4786 TETEAIR, SM2EE N0,

AT EEB PR RS AT AR, AT AR BT F e I 2 B 17 A
A AT ISR I L s R =25V 32 X (G I 3%/ T 8 13 H )

HTIx12 =0, EHTE81H% H 2 = SYSclk/12/( 256 - TH1);

HT1x12 = 1, SERT 2R LR 2R = SYSclk / (256 - TH1)

200 AEREKMILSIFHANIITAT  IEEEARLF: 13922829991 STC12C2052AD %1 1T 8051 4 ML SCH6
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INTERNAL BUS

Timer 1 WRITE
Overflow TO
SBUF TxD
’V
SMOD
=1
»{START SHIFT pata
TX CONTROL
+16 TXCLOCK  TI SEND
SERIAL 4_C(:I
PORT
INTERRUPT
» +16
VSAMPLE
1-TO-0 RXCLOCK  RI LOAD[—>
TRANSITION > SBUF
DETECTOR START RX CONTROL gypr
IFFH
A
> DETECTOR
et et
INPUT SHIFT REG.
RxD (9 BITS)
LOAD
SBUF
READ
SBUF
TX
N ) (€64 ) I | N | A | A ) Y Y ) ) N |

WRITE TO SBUF

SEND

—
DATA TRANSMIT
SHIFT M fmn rmn mn Jmn i1 n
XD \ /D0 X DI X D2 X D3 X D4 X D5 X D6 X D7 Y
11 STARTBIT ————

RX CLOCK
. n n - n n fn mn 1m0 M
RXD lsmakrair /D0 X D1 X D2 X D3 X D4 X D5 X D6 X D7 Y stOPBIT
RECEIVE rperecrorsavecetves L (L I ML A0 W0 W mp
SHIFT m_n _n mn M J 0
RI —
KI8-2 H AT AR 1 e 25 e 7 i3 B R B A k) T

SRR RII8051 B LT A 7]

AL MEESRHAE T ARAR

I AR S HE: 13922829991
Sl 0513-5501 2928 /2929 / 2966

STC12C2052AD A% 1T 8051 A HLFCHEE 201
FEE: 0513-5501 2969 / 2956 / 2947
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8.2.3 BITOTL/EHER2: 9{IUART, F4FREE

HSMO. SMIPAAI ATORS, H4T H TAEER A2, A7 10 TAEB 2 Nof Bl 7 0 815
UARTHEZ, H—WifE BB VA A5 IAEEA, SAL BN (RALAESR) , 1AL rTgmAEfr (5F
N R ) AN LI A5 AL o A AT dmFE A7 (BRONL Kd) HHSCONFR [ TBSHR A, R F s B A 18]
0, B PSW (1) 25 4B AR 5847 PAE 2 N TBS (TBSEE 7] 7 A 2 MLl AS b it B bk 3 A% 26 47
SCRATE B O A R BB AL) « B S5 9 B a2 ASCONFIRBS . TxD/P3. 14 & %3 1,
RxD/P3.0 80 1, PAAs X A kA7 e/ ki

12 R R N

ERAT S A 20 i ZE=05MOD/64 X (SYSclk 2 48 TAERT 447 2% )

R YRR R A A B X PCON R (I SMODAL AT W B, 24SMOD=1HF, %$#%1/32 (SYSclk)
: {SMOD=0i, #EF¢1/64(SYSclk) » M FRSMOD NN G AL, 7] W, B2 4% 3k
A bR E

P 8-3 0 R AT 18 E AR 2R2 1 Th e &5 M o e W1 R LUy 3 i e e

A PE8-3 ] . AR AL, BRIERR R R A TRIS A A, RIEE HTBSIR LA A 7
2R BB A AN, HARTIREGE M IEAAR R, HBRS/ ik e IR R iy R AR A [

S A R e — WA 2 i 0 0 [R] Ai  T A 2 A

« RI=0

o SM2=08# SM2=1, Ff HIZWTIMEo% L/ RB8=1.

2 R P S [F I R, B R RS AT A7 2% B 2 NSBUFAMIRBS /1, J .4
RI=1, [ EHLERPWIALEE, 3 FR KA — DAL, WINEE R 25 A7 28 TR 8dE 8
Azﬁﬁ%ﬁi WAENRI, LIE EIRFMAF L ST, FUEs E B UG R I Rx D N\ i 11 Bk AR
BE, B —mirE AR

f =2, %LI@IJEM?JLH%SBUF RBSHIRITG K.
T AT SCONFFISM2. TB8H 15 B LLIBAS N L), NEHLBEHAE T 7 (#,

202  AEREKMISOSIHANLIITAT IEEEARI R 13922829991 STC12C2052AD %1 1T 8051 4 ML SCH6
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INTERNAL BUS

WRITE
TO
SBUF

ZERO DETECTOR|

SYSclk/2

STOP BIT _SHIFT
»ISTART GEN. DATA
TX CONTROL
+16 TXCLOCK  TI SEND
SERIAL
| PORT
: INTERRUPT
» +16
(SMOD IS PCON.7) vSAMPLE
RX _ Rl
1-TO-0 LOAD|»
TRANSITION |— p{gTART CLOCK SBUF
DETECTOR RX CONTROL gyjrT]
IFFH

A t
Bt |
»|DETECTOR | L 7
INPUT SHIFT REG.
RxD (9 BITS)

LOAD
SBUF

READ
SBUF

Mol MMM M 0 M 0 n n - n -’

WRITE TO SBUF

~ |SEND —
DATA TRANSMIT
SHIFT [ A ) A I |
TXD \ /D0 X DI X D2 X D3 X_ D4 X D5 X D6 X D7_X _TB8Y STOP BIT
11 STARTBIT —
STOP BIT GEN |
RX CLOCK

. n - n n n n n n 70 ™
RXD e/ D0 X D1_X D2 X D3 X D4 X D5 X_D6 X D7_XRBS YSTOP BIT

RECEIVE
BIT DETECTOR SAMPLE TIMES
SHIFT o fn 1 qmn T J T
RI

I8-3 A3 AT AR 2 T BE 45 A7 i I B iy B3 i 1

LERERMB0S 1B AL AR G AR SHE: 13922829991 STC12C2052AD A% 1T 8051 A HLFCHEET 203
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8.2.4 BITOTIER3: 9fLUART, F4FFRTE

HSMO. SMIMEAL LIRS, AT H TAEERE A3, BAT@EFERA3 NI EdE 7P @ FUART
Wi, H—mifE Sl (A hhn, SA A, (IRALAESE) , 1AL rT gmFEnr (BE9f7 £
) AR b AL, A v g AR (3R 9fr Hidi) HSCONH I TB8FEfiE, mI ik B 1800, B
F O PSWH 7T /B AL I A7 PAE 25 N TBS (TBSEE rIE S 2 WLl A s ik £ i A7, AT {E
NEHE R ZABRIAL) o HC S5 907 B 25 ASCONIIRBS .. TxD/P3.14 K 1% 1, RxD/P3.0
R 1, DA TR AT Bl k.

AR A
HAT IS R 3P R R =2M0/32 X (G I 8/ B % 11 3 HH 39)
MT1x12 =0, FERF & 1A% B % = SYSclk/12/( 256 - TH1);
T1x12 = 1, SE RS 1A% 2 = SYSclk / (256 - TH1)

AL, AR — A, IR T I B S I T s 1 O S R R R A A
BEEMATRR R, AN,
K18-4 79 ¥ AT 11 A A5 3 4 T BE 45 40 s 558 T8 R iy A s I e &

HTEI8-4mT k0, BLBMIBEA A LE, BRACIE T HITBSHR (45 4% A 75 £7 4 F 9Bt Az A [ 4
HARIIBEGHI AN, HA RIBBRAELRE K 7 A AR o

P B R 5 — WA R 0 2 ] I 2 R A S A

« RI=0

o SM2=08# SM2=1, Ff HIZW I Eo%HE/RB8=1.

2 R 2 R I, OB BRI RS AL B A7 % I B 25 NSBUFAMIRBS /1, - E 1
RI=1, [HEHUERPBACIE, WR FIR KR — AN E, R R R AL 25 17 45 1 Bds 2
Azfrﬁz@i WA ENRI. T R FMHH L 57, Beas SCE T A I Rx DA A i 11 kA%
RSO3 N U DN =S

f i3, %LI@IJE@%&@%SBUF RBSFHIRITE K

T A X SCONH ISM2. TBSHI BB LGB E N2, N2 LUEEREE T 7 E,

204  AEREKMISOSIHANIITAT  IEEEARLF: 13922829991 STC12C2052AD %1 1T 8051 4 ML SCH6
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INTERNAL BUS

TIMER 1 WRITE
OVERFLOW TO
SBUF g TxD
’7
SMOD
»{START SHIFT paTA
TX CONTROL
+16 TXCLOCK  TI SEND
SERIAL G:I
PORT
INTERRUPT
p{ =16
\ SAMPLE
1-TO-0 RXCLOCK  RI LOAD |-
TRANSITION »|START SBU
DETECTOR RX CONTROL 571
IFFH

i i i A
BIT

INPUT SHIFT REG.
(9 BITS)

> DETECTOR | L <L J

RxD

LOAD
SBUF

READ
SBUF

Mool MMM N 00 nm n n [nn

WRITE TO SBUF
" |SEND —
DATA TRANSMIT
SHIFT Mn M M n n M n n ﬂl—
XD \ / D0 X DI X D2 X D3 X D4 X D5 X D6 X D7 _X_TB8) STOP BIT
11 STARTBIT
STOP BIT GEN | [
RXCLOCK =16 RESET
1 w1 N 1 N 1 N 1 N 1 |
RECEIVE XD [searrer/ Do X" DI X' D2 X D3 X D4 X D5 X_ D6 X D7 XRB8 YSTOP BIT
BIT DETECTOR SAMPLE TIMES
SHIFT m_n n _n o m n n ™m0

RI

K18-4  Hi 4T I3 Tl RE 4 M s i I Sl R aE i

SERECKII805 1 LI AT  IREH AR IR 13922829991 STCI12C2052AD A% 1T 8051 B AL SRR
R ml ESH T AR AR HHL: 0513-5501 2928 /2929 / 2966 FEE: 0513-5501 2969 / 2956 / 2947
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8.3 BITRBTRITRINKE

STC12C2052AD FR 1 8 Bl AR AT I8 A5 FIB R 2R b e TAE B A Rl 57, %) T AR
ORI, A% 5 RS AP L SYScIkTPCONH R 2 2k ¥ A2 SMOD A 5%, i1
AR 3 [ P 45 3 b 5 SYScIk HIPCONLL 7 4k, 3815 52 I 2/ 1T 2% L SRBRT MO P4 3R R AL 5%
BB G, I T A8/ AR | BBRT MO R R R A 2R R S, PLEREA R EARR, B
DI P R 3 2 v AR 1

HFATIE G R0, HIERRR 5 RGN BIIESYSclkF X .

LR OIEAS 4 X B ATUART MOx6/AUXR.5 = OfF, H# 2% = SYSclk/12.
RO KBS M K B ATUART MOx6/AUXR.5 = 11, HH % = SYSclk/2.
— HSYSclki% F HUART MOx6/AUXR.5% B 47, A A7 1845 TAEBL 0 M I 4 2 8] 2 A

ATIRAE TAERB2, HIERFRER5SYSclkf X4bh, 45 SMODAA K.
HEEALKIEAN: AT IE B A2 RR 3=25MP/64 X (SYSclk & 4t LAE 44 %)
2SMOD=1/}, JH5F3H=2/64(SYSclk)=1/32(SYSclk);

SMOD=0, JHFFZE=1/64(SYScIk).

MSYSclkiZ & 5, LA EPCONT ISMODAL, FIEFEM A RF 2. BTLL, XM

FATIE SR IRIZ, kRS2 n AR
BEECLL U R Ae=05M00/32 X (g I 2/ T 38 11 3 tH %)
MT1x12 =0, JEMRF#% 1A% H 2 = SYSclk/12/( 256 - TH1);
MTIx12 = 1A, @35 13 H 2 = SYSclk / (256 - TH1)
I E AR AT AR R L, v R IE A R R . 7R SERR N R 2 ik R AT
BB AT NS, AR, kB, AR T 8/ H s 1 R TR . SMOD
Mk HE, AR F ZE AT T AR 2l AT SEISMOD=05k1;

MOV  PCON, #00H ; f#SMOD=0
MOV  PCON, #80H : {#SMOD=1

SMOD R ik Y i 4% fil] B 77 s PCON i s iy — i, HAth &% 07 F) L A 350 B I AR 408 SE2 B 15 5L 7
SE o

206  AEREKMILOSIHANIITAT  IEEEARLF: 13922829991 STC12C2052AD %1 1T 8051 4 ML SCH6
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RIEFRPAG R, SHEE T e i AT BB LI R . R A BT o 5 e i 28 /RS 1

SE I 28/ B8 1% Y R0 SO BN IE] (BD) PN e I /i 528 1 [mlodis e i v, Bile
I 2%/ B8 13 Y R =2 I 2%/ B8 L 35 HS kB0 R0

STC12C5201AD R A HLA AN e N 28/ 5ees, e i #8181 Ba 40 TAET =,
T e FH S N A B 11 TAE 2 (8O I BhE ) VRN R R s

W EN AT TET e B0 TIET 2 (8ALHZNESE) , TLIRTHEH A K
H T SYScIkZ 1243 BB A 43451 (FHT1x12/AUXR. 65 5E A& 1 240 B 5 A 20 4 ik . 24T1x12/
AUXR.6=0F], HHHLTAEAI2TH R, TLIRTHEG AR H T SYSclkZE 1243 A ks 24
T1x12/AUXR.6=11}, FRAHLTAELE 1T, TL1MITHE AR T SYScIkANZE ok 43 45 14 fik i »
AT, BB BB %S R 5 SYScIk A H 2 B ENA 55, SYSclkilk K, Nk,
i R . Bl MN=FFN, ARG — NI ERRI v H— ok (BBRTE DL 5 #N=00H,
M5 A 256 NI AP A B Y — Tk 24SYSclk=6MHz HL T1x12/AUXR.6=0F, — N8 R2us,
*SYSclk=6MHzH T1x12/AUXR.6=1f, —AK#1Z1°80.167us (PR126%) . SYSclk=12MHzH.
T1x12/AUXR.6=00F, N— 8N 1us, ZSYSclk=6MHzHT1x12/AUXR.6=11f, —/MiF8hZ)
“H0.083us (PR126%) o SFF—RAEIL T,
BT1x12/AUXR. 6=01F, 5B &% /T B 1t — I i B Ia . (2°—N) X121 4= (2°—N) X 12X

SYSclk

STIX12/AUR, 6=1H, REI3%/ T4 10 th— R IT R HORT 119 (2°—N) X L o= (2°—N) X SY;clk

T RAFERT 28T BB R kg, BR
HT1x12/AUXR. 6=0F, E I #5/i150de 1193 H R =SYSclk/12 X (28—N) (X/#)
T1x12/AUXR. 6=1HF, 52 B8/ E088 103 H =S Y Sclk X (28 —N) (X/F))
K AFSYSclk N RGR BRI, NP N )5 £

N T DA SE B TR AR T 2 A,
. T1x12/AUXR. 6=0, SYSclk=6MHz, N=FFH,
SE I A% AR L TAE T 5 Q203 H 286 X 10%/ {12 X (256—255)} = 0.5 X 10° GR/FD) 5
. T1x12/AUXR. 6=0, SYSclk=12MHz, N=FFH,
SETARATHER L TAET 7 Q2B = = 1X 108 (RAD)
. T1x12/AUXR. 6=0, SYSclk=12MHz, N=00H,
EN 28T ERE T TAET 7 sS2M% H % = 12X 10912 X 25623906 (IR/AD)

. T1x12/AUXR. 6=1, SYSclk=6MHz, N=FFH,
SE IO BT KA L TAE T 77 502 M3 HE 2 96 X 107 (256 —255) = 6 X 10° (/AD) 5
. T1x12/AUXR. 6=1, SYSclk=12MHz, N=00H,
FERT AT B L TAE T 2 % = 12X 109256 = 46875 (WR/FP)
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R AR R R S e B AT B % S Al R
W RSEN ST RSS2 H R (T1x12/AUXR. 6=0)

\ RSB E B
A RAMEIE | smop | ‘
(MHz) or | | EEEANE
R0 MAX: M 12 X X X
J72 MAX: 375K | 12 1 X X X
TRIA3 625K | 12 1 0 2 FFH
192K | 11.059 1 0 2 FDH
9.6K 11.059 0 0 2 FDH
48K 11059 0 0 2 FAH
5ag | 11059 0 0 2 F4H
: 11.059 0 0 2 FSH
12K 711986 0 0 2 1DH
1375 [6 0 0 2 720
110
o |12 0 0 1 FFFBH

BE BRIV AR 7 BT«

MOV TMOD, #20H s WEENSEATEE ER . T/ERF A2
MOV THI, #X XH BEE BN BN

MOV  TL1, #X XH ;

SETB TRI 3 A ER AR EER

MOV PCON, #80H ; BESMOD=1

MOV SCON,  #50H 3 WEHBATEE T

PAT EIRFEFFBOG,  RIVAT 58 Bt € I 2% /11208 LR34 7 20 S A A7 3845 B A 5 S0y

R BLE .
T Al ARy B BB R R E ., — RN, A — kiR
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8.4 HITORMINIZRF

1. Ci2F:

/* */

/* --- STC MCU International Limited */

[* - JERSTC 1T RH)HFHLERAT H T fE (8-bit/9-bit) —--mmemmemmemm - */

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

/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
L L s € L T)oclr T S—— *
/* ELERR P R O E R A A T R R I SO R Y - */
/* */

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

typedef unsigned char BYTE;

typedef unsigned int WORD;
#define FOSC  18432000L //System frequency
#define BAUD 9600 //UART baudrate

/*Define UART parity mode*/

#define NONE PARITY 0 //None parity
#define ODD_PARITY 1 //0dd parity
#define EVEN PARITY 2 //Even parity
#define MARK PARITY 3 //Mark parity
#define SPACE PARITY 4 //Space parity
#define PARITYBIT EVEN PARITY //Testing even parity
sbit bit9 = P22; //P2.2 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; //9-bit variable UART, parity bit initial to 0
#endif

EERECRMIS0S 1 LT AT IR 13922829991 STC12C2052ADA41 1T 8051 A HLFCIER 209
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TMOD = 0x20;

THI =TL1 =-(FOSC/12/32/BAUD);
TR1 =1,

ES =1;

EA =1;

//Set Timerl as 8-bit auto reload mode

//Set auto-reload vaule

//Timer]1 start run
//Enable UART interrupt
//Open master interrupt switch

SendString("STC12C2052AD\r\nUart Test !\r\n");

while(1);
H
/*
UART interrupt service routine

*/
void Uart_Isr() interrupt 4 using 1

{

if (RI)
{
RI=0;
PO = SBUF;
bit9 = RBS;
}
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
}

//Clear receive interrupt flag
//PO show UART data
//P2.2 show parity bit

//Clear transmit interrupt flag

//Clear transmit busy flag

//Wait for the completion of the previous data is sent

//Calculate the even parity bit P (PSW.0)
//Set the parity bit according to P

//Set parity bit to 0

//Set parity bit to 1

210  &RRICAHIS05 15 A HLECH 24 7]
PERARIE: RSO AR

IR AR S 13922829991
SML: 0513-5501 2928 / 2929 / 2966
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else
{
#f (PARITYBIT == ODD_PARITY)
TB8=1; //Set parity bit to 1
#elif (PARITYBIT == EVEN_PARITY)
TB8 =0; //Set parity bit to 0
#endif
}
busy = 1;
SBUF = ACC; //Send data to UART buffer
H
/*
Send a string to UART

Input: s (address of string)
Output:None

*/

void SendString(char *s)
{

while (*s) //Check the end of the string

{

SendData(*s++); //Send current char and increment string ptr

}

}
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2. LERIET -

/* */
/* --- STC MCU International Limited */
/% - JEH/RSTC 1T R A HLEAT I THEE (8-bit/9-bit) —---mmmemmmemmmmm */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
RE & e il U R e L e e —— */
R I S e T Ly e A 1G24 ] ——— %
/* */

;/*Define UART parity mode*/

#define NONE PARITY 0 //None parity
#define ODD PARITY 1 //0dd parity
#define EVEN PARITY 2 //Even parity
#define MARK PARITY 3 //Mark parity
#define SPACE PARITY 4 //Space parity
#define PARITYBIT EVEN PARITY //Testing even parity
BUSY BIT 20H.0 ;transmit busy flag
ORG 0000H
LIMP  MAIN
ORG 0023H
LIMP  UART ISR
ORG 0100H
MAIN:
CLR BUSY
CLR EA
MOV  SP, #3FH
#if (PARITYBIT == NONE_PARITY)
MOV  SCON, #50H ;8-bit variable UART
#elif (PARITYBIT == ODD_PARITY) || (PARITYBIT == EVEN_PARITY) || (PARITYBIT == MARK PARITY)
MOV  SCON, #0DAH ;9-bit variable UART, parity bit initial to 1
#elif (PARITYBIT == SPACE_PARITY)
MOV  SCON, #0D2H ;9-bit variable UART, parity bit initial to 0

#endif

s

212  AEREKMIBSIHANIITAT IEEEARLF: 13922829991 STC12C2052AD %1 1T 8051 4 ML SCH6
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MOV  TMOD, #20H ;Set Timerl as 8-bit auto reload mode
MOV A, #O0FBH ;256-18432000/12/32/9600
MOV  THI, A ;Set auto-reload vaule
MOV  TLI, A
SETB  TRI ;Timer] start run
SETB ES ;Enable UART interrupt
SETB EA ;Open master interrupt switch
MOV  DPTR, #TESTSTR ;Load string address to DPTR
LCALL SENDSTRING ;Send string
SIMP  §
TESTSTR: ;Test string
DB "STC12C2052AD Uart Test !", O0DH,0AH,0
i*
;UART?2 interrupt service routine
; */
UART ISR:
PUSH ACC
PUSH PSW
INB RI, CHECKTI ;Check RI bit
CLR RI ;Clear RI bit
MOV PO, SBUF ;PO show UART data
MOV  C, RBS
MOV P22, C ;P2.2 show parity bit
CHECKTI:
INB TIL, ISR_EXIT ;Check S2TI bit
CLR TI ;Clear S2TI bit
CLR BUSY ;Clear transmit busy flag
ISR_EXIT:
POP PSW
POP ACC
RETI
i*
;Send a byte data to UART
;Input: ACC (data to be sent)
;Output:None
; */
SENDDATA:
JB BUSY, $§ ;Wait for the completion of the previous data is sent
MOV  ACC, A ;Calculate the even parity bit P (PSW.0)
JNB P, EVENIINACC ;Set the parity bit according to P
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ODDI1INACC:
#if (PARITYBIT == ODD_PARITY)
CLR TB8 ;Set parity bit to 0
#elif (PARITYBIT == EVEN_PARITY)
SETB  TBS8 ;Set parity bit to 1
#endif
SIMP  PARITYBITOK
EVENI1INACC:
#if (PARITYBIT == ODD_PARITY)
SETB  TB8 ;Set parity bit to 1
#elif (PARITYBIT == EVEN_PARITY)
CLR TB8 ;Set parity bit to 0
#endif
PARITYBITOK: ;Parity bit set completed
SETB  BUSY
MOV SBUF, A ;Send data to UART buffer
RET
*
;Send a string to UART
;Input: DPTR (address of string)
;Output:None
; */
SENDSTRING:
CLR A
MOVC A, @A+DPTR ;Get current char
Iz STRINGEND ;Check the end of the string
INC DPTR ;increment string ptr
LCALL SENDDATA ;Send current char
SIMP  SENDSTRING ;Check next
STRINGEND:
RET
END

214  AEREAH80sIE LA R
AL MIEE SR T ARAF

IR AR S 13922829991
SML: 0513-5501 2928 / 2929
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8.5 W&

STC12C2052AD Z 51 5 HLA Ef AT 388 45 AR 40 08 FH ] 43 M XL A5 A 2 WL S B Fh . T
e BB

RS0 NH RGHBER LT, FPB AT & 470 H H#MIE (TXD—RXD, RXD—
TXD, GND—GND—#) , BIaJsZEIXALE . AN THEINEFES, b @E & EETHT,
AR FIRS—232CERS—422. RS—485FrAEHAT XALIEAE, WIB(E ARG [HRH—HEEEH
A, P IEE & IR T, SR EAE S .

TxD RxD
8051 RxD TxD 8051
GND GND
1

NRRRIEAR BT, AR XU IR B R A2 e @ E PO AREE P . BRE
B fE A XL P @5 A “Ehil”

A XU ¥83% 24000 RE AL TR R, B R G EASY Sclk=6MHz, AL & E 5, 241
PRV . fEXHUITAEIE SR, e AU ZE—ANEIE S (Bl “o6H” ), LA 212
BRI RINCEE ;. AW IUE 5 5, & R CEdE, WR R “00H” fEAMEES,
TR “0SH” R Arelids:, ; FILRAEERKR ZVMNEES “00H” FA
TERETE AN B AT 2% TR I N R IR — R IELA 0L, B4k ek m ZHLE IG5, B2 LA
FeUlt. HORIEEEAS R

| %m | B | sdE2 | s | - | HdEn

FATH: FHLR PR IE BN G

B 1 ~Ein: ALK ) 202 P niii £ ;

RIS En. B -y BdEn X (nH D)/ N RIER S A

CHURBEFRIL I “RIQA” FIWr S8l B Fn AN EH 2 75 1B/ . B S B A, 7] AL &
“OFH” {5 5, B W B & “FOH" 5 5. HHLR G EEEE ZPUR I “OFH” 55 4 H MR IEE
%, IREBAF AR, SNgkszreny, &R EE.

ANFFEEEER, B “hi” RBEHRA—, AXREHR. ZUHFFRETHILAENRE
se3%, LA IS AN B A A 00 i 0.

STC12C2052AD &7 . 5 HLH B AT S, 7 HHESR AL, Wal R B3 H k.

IR |
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(1) A7 A LEE P21
OF P TRFB
TEONFPURIE TR PR A

I

v
Hiht 54 DPTR, K48
R7, FZ56 25 47 4sR6 B YA

y

RIEIFIY{E 5 06H

RHLR LR T E
(a) WHPRWE: EHENZR/EEIERBER. TEFR2, HEEHEFE3H, SMOD=1. #

e K2400 (BL/FD)

(b) BITHEERE: RPBREHTRL, AT

(c) WERAMAI TAERFA788 R E: 3IHMSOHS LA IE M BdR B e Hhhk; 2FHEA JTAZ K
RILMBIEHAE: R6 N BINAFF4S .
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FHALAIE TR IS B
START:

MOV TMOD,

MOV THI,

MOV TL1,

MOV  SCON,

MOV PCON,

SETB  TRI1
ST-RAM:

MOV DPH,

MOV DPL,

MOV R7,

MOV R6,
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 R,
WAIT2:

JBC TI,

JMP WAIT2
TX-NES:

MOVX A,

MOV  SBUF,

ADD A,

MOV R,

INC DPTR

#20H
#0F3H
#0F3H
#50H
#30H

31H
30H
2FH
#00H

#06H

RX-YES

NEXTI

SBUF
#00H,

5

TX-ACK ;

BCEE N AR AT B DER . TAET7 2
T E I U 2

$OWIE
1% B SMOD=1
Ja Bl i i)

W B AN RAMEIR e 4
DPTRAIME

RIE AR E %R T
RN ZF A7 AEROIHO0

:}'%iﬁémPﬂqfég% “06H”

SEFERIL TGS
AR IE SEHWATI

U 2 U 245
RUCBIE S, WA

BB S EA
WO “OOH” , I ERIFI(ES

}E%ﬁﬁ%ﬁn

}%ﬁﬁﬁ%
MAMEERAMIBUK 32 5045
RIEH AR

DPTRIBEI N1

SRR RII8051 B LT A 7]

AL MEESRHAE T ARAR

I AR S HE: 13922829991
Sl 0513-5501 2928 /2929 / 2966

STC12C2052AD %1 1T 8051 ¥ Kl 45 Fg
FEE: 0513-5501 2969 / 2956 / 2947
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WAIT3:
JBC TI, NEXT?2 s FWT— B E R % S
SIMP  WAIT3 s SR RIETE
NEXT2:
DINZ R7, TX-NES ;IR %A A5 R
TX-SUM:
MOV A, R6 s RIERINFIZ AL
MOV  SBUF, A
WAIT4:
JBCTI, RX-OFH ; }
SIMP  WAIT4 SR RIE G
RX-0FH:
JBC RL IF-0FH }
SJMP  RX-0OFH SRR AL BE S
IF-OFH:
MOV A, SBUF; ; }
CINE A, #OFH, ST-RAM ; ) Fllbif&4 2 A IEmh, & I k%
RET ; IRA
NI TR F B
FRUSCRE 7 B ) v L

(a) PAFREEVIGN: FRIERT;
(b) BTGV FIRIERT;
(c) HHBRE:
PMEBRAM 31H. 30HHL7CA7 B ISCEHE G2 i [X 1
R7T— 4R A E Z A7 4% -
R6—— R MAI A7 45
() FHEHPLEZES: “OFH” NEWIER, “FOH” MfEikHH, “00H” A EZIC
5, “OSH” ANEHAEIL.
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NED LS BT AR RE R

IR

\ 4

S EDPTRIGA
B30 25 47 2170

\ 4

BRI 5

F06H?

N
v
i) F L[] 3% 15H

fia) FUAL I3 00H

AR U Z

BT RE P i

TART:
MOV ~ TMOD, #20H
MOV  THI, #0F3H
MOV  TLl,  #0F3H
SETB  TRI
MOV  SCON, #50H
MOV PCON, #80H

ST-RAM:
MOV ~ DPH, 3IH
MOV  DPL, 30H
MOV R6,  #00H

¢<
| et o rav |

HutEFREIDPTR AN L

Bl e 2
Y

el g Al

A3 IR 2
N

[r] FEATL [T 325 FOH

I FHBL AT 12 0FH

;}%Wﬁﬁ%ﬁﬁﬁﬁ
s JRBIER AT R

BTG, SRR

SMOD & 13/

; }&EDPTRE‘&@E
RIS AT A7 45150

SRR RII8051 B LT A 7]
FEBURHE: 7 3 U R T AT PR 7]

I AR S HE: 13922829991

S 0513-5501 2928 /2929 / 2966

STC12C2052AD %1 1T 8051 ¥ Kl 45 Fg
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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
HAVEIL:

LIMP
RX-BYS:

JBC

SIMP
HAVE2:

MOV

MOV

MOV
RX-NES:

JBC

SIMP
HAVE3:

MOV

MOVX

INC

ADD

MOV
DINZ

RI, IF-06H
RX-ACK
A, SBUF

#06H, TX-05H

A, #00H
SBUF, A

TI, RX-BYS
WAITI

A, #05H
SBUF, A

TI, HAVEI
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

s BRI 5
s SERFEOEIE S

; FPALE SORA

; FIWTREIAE S IER TS 2
-:}ﬁ$m&%“mH”,ﬁ%%W
: FALRIE “05H” Iy

s RIEWES

s SRR IR SE

o DRIRPIUAS, 3R [a] 52U iy

s SRR AN 2L

3 B AN HOMIAR T R6

: }%qwﬁmﬁ

s RE A AN SMERAM

TR A

s FUWT I A T e
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RX-SUM:

JBC RI, HAVE4

SIMP  RX-SUM ; }" SRR SR A
HAVE4:

MOV A, SBUF ;

CINE A, R6, TX-ERR ; } FAll R P
TX-RIT:

MOV A, #OFH ;

MOV  SBUF, A : } ] AL R i U R 15 B
WAIT3:

JBC I, GOOD

SIMP  WAIT3 }% R Rk as
TX-ERR:

MOV A, #OFOH s A RNURIE ARG S

MOV  SBUF, A
WAIT4:

JBC TI, AGAIN R RIETE

SIMP  WAIT4
AGAIN:

LIMP  ST-RAM ;AR [EEET AR
GOOD:

RET s AR IEARIR ]

(2) k7 RUHLIEAS BAE 24141

IR Z MR E, WHLEAE R X5 8— J7 % H A ik 7 20 PAHE i85 0% . T STC-
12C2052AD 25§ A WL R AT R W T, Hlr 24 R4t — i R8N dhht, fr
PLSZBR b2 W A s A 45 A, B US/ R824 T & B s SR A by, w2 A s R L IR AN SN
WG R W, g AR AR, D2 T IR SRR A A AE FE A GH R [
AR 55 F2 b AT AL B

X, FLLERBBCHE, Hr CkiED AFRER DT RGEE MBS , 2057 B0
T 25 o — 2 7 AT A

R NIR SR, T W B = AR B AL R W BT S 15 B A PP IUE 538 2 Bl HeAs
B, BEARD ERIGA . W8S, N ERAM32H TG SR AN S 25 748, 33HH T AR
IS 27 (75, frhhl-7FH. 7EH. 7DHNIREST.
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ZALERSTH B 55 R P47
K W5 3N, R ERE R i e HEE N a8/ My SR AT IS SRR o A U B A AR A1
FRRAM & L IE B 5 E AR PP P i e

EREFP:
ORG
AJMP
ORG
LIMP

START:
MOV
MOV
MOV
MOV
MOV
SETB
SETB
SETB
SETB
MOV

MOV
MOV

SETB
SETB

0000H
START
0023H
SERVE

TMOD,
THI,
TL1,
SCON,
PCON,
TR1
7FH
TEH
7DH

#20H
#0F3H
#0F3H
#50H
#80H

31H, #10H

30H, #00H
33H, #00H

EA
ES

» HERTMEFERGA

s Ferh Wik S5 RE e Ab

U LER . TR
: }&E?ﬁ‘z%%i’amooﬁ/w
. RESMEETR R
; WESMOD=1
WERT
BB
M BRI H A2 T 9 BRAMG

; }@&ﬁﬂﬁhﬁmom
: SRINFIEITIFO

; }ﬂ:uﬁ

222  AERERKHI80s1E LA R

AL MIEE SR T ARAF
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Bl 0513-5501 2928 /2929 / 2966 FEE: 0513-5501 2969 / 2956 / 2947
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kIR 525«
SERVE:
CLR  EA s el
CLR RI s VBRI PG R bR &
PUSH DPH ;
PUSH DPL ;DR
PUSH A ;
JB 7FH,  RXACK s WS TGS
JB 7EH, RXBYS s FIWTR TS R SR P
JB 7DH, RXDATA s FIWR TS A R i
RXSUM:
MOV A, SBUF s IR RIS L
CINE A, 33H, TXERR : HIWT LR TS
TXRI:
MOV A, #OFH ;
MOV SBUF, A ; }r»ﬂ FFLACIE BRI (55 “OFH”
WAIT1:
JNB TI, WAITI : SEFERIETERE
CLR TI s EBR RIS WS SRR BT
SIMP  AGAIN s AR AL
TXERR:
MOV A, #O0FOH ;
MOV SBUF, A ; }rﬁ%ﬂﬁ%%&tﬁ%%% “FOH”
WAIT2:
INB TI, WAIT2 s SEERIETEHE
CLR TI s TR R IE T R AR
SIMP  AGAIN o BRAAL R
RXACK:
MOV A, SBUF s FIWTE SIS S “06H”
XRL A, #06H ; REUZIE AL
1z TXREE ; AP, N TXREE
TXNACK:
MOV A, #05H s FRUNEIARIEIE S, U LA S
MOV  SBUF, A ; “OSH” , ZLREERIFNY
SRR R AI805 18 AL B4 IR 13922829991 STC12C2052AD A% 1T 8051 HFHLH IR 223

AR FiE lu»ﬁzEE?ﬁEE/\? FBL: 0513-5501 2928 /2929 / 2966 FEE: 0513-5501 2969 / 2956 / 2947
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WAIT3:

JNB TI, WAIT3

CLR TI

SIMP  RETURN
TXREE:

MOV A, #00H

MOV  SBUF, A
WAIT4:

INB TI, WAIT4

CLR TI

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

SR RIE G

s BEIRE I AL TR

s FRYCE MRS S, ik “00H”
s IR R RIS S, ik “00H”

s SERFRIE SR
; TEBRTIAR S

s T BRIT RS
s FARE B b

s BRI BB E AL
s AEA32HHIG

TR R NN

; TEBRBIEE SR E
. BEIRE I AL TR

- RERIEE N i

. TERCHE
AR HERAM
. MBS

-}ﬁﬁmm%ﬁ@

TR R NN

s FIWTEE e S
PRCE- Ciig LI ERt av
i HR S I b

224  AERERKHI8051E LA R

AL MIEE SR T ARAF

IR AR S 13922829991
SML: 0513-5501 2928 / 2929 / 2966

STCI12C2052AD £ 5! 1T 8051 H F HLA S H5re
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AGAIN:
SETB
SETB
SETB
MOV
MOV
MOV

RETURN:
POP
POP
POP
SETB
RETI

7FH
7EH
7DH
33H,
31H,

30H,

DPL
DPH
EA

#00H
#10H

#00H

;s W briEAL
; RINAIERITIEO

; }‘VX’E%W%&?&%F X

: IRE I

Tl
;B

FRFEFAE b, ORGAREFBOUL IR S, FERFHLAI, ERVCg L Ui I 1%8 Bl

R aG L .

(ESCRRRIA IR S TR, T FLAST 6 ML B2 I3 AT (2 B . DR, 2 o
HHBE L, DURIEBES 0 E R A%

SRR RII8051 B LT A 7]

I AR S HE: 13922829991 STC12C2052ADZ %1 1T 8051 & HLh 450

AL MEESRHAE T ARAR

EHL: 0513-5501 2928 /2929 / 2966 FEF: 0513-5501 2969 /2956 / 2947
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8.6 LB

R Z LN ARG, TEL SHOTEIE LIE. STC12C2052AD & 415 HLA &
171845 77 2 A3 B A ZHUBEE ThRE, WS A4 UEME R4t FTEDNAEX T E MM
ZHLEE RGN EEHEA .

TxD

8051 RxD /Y 1 2

\ 4 \ 4 Y
TxD RxD TxD RxD TxD RxD

8051 8051 8051

EEDy— G ENATLE ML) 2R T2 PUEE RS EHATS5E— G WHLEE, A
WL ) B A 0 A5 5 1 A K

(1) ZHIEME R SEA JE P

EZHEE RS, NEIEEHL (K% 5ZEMHL (D Z IR 5285, #4718
{5 AR ARE 7T . MCS-51 R 5 B HLK B 4738 15 15 41 25 77 23 SCONH & B 2 HLIE 15 i B 4r
SM2. MFEFHESM2=1, HBITEETAETHFR2EARS, KiEHEE N TBSH X E UX AT K
IERE R (TBS=1) IER&KIEMT (TB8=0) , B ET T FIRBSHITIRA: 24SM2=1,
W EIRBS=1, RN NPEIY Mk ii, H5iZMmi N 2528 NSBUFH, FFEAIRI=1, [FRICPUIERH
Wr, BEATHUHEPEIYALEE; ARBS=0NEE W, A FHER, BIKEBHEFR. £SM2=0, T
T 2 Hb Bk T 2 B s e, JEEAIRI=1, [AICPUIERMT, #5iZ%MiN &% ANSBUF. #5ithJ5
H, WSl 2 HLEE .

T FEEB AN ZHEE RS, MHLEHEE A0, 1, 2, -+, n. THEBHIEEREED
T

O BEWMIHLRISM2=1, 4T REEfibhtheRaSs.

@ FHLE SR EEI b E S, KBS E N1, UURREIENZ MRk,

@ FrA M ML R oy bk b, & R R B EALRE IY ) bk S AP bk AR B
B BRSNS, WA S MAHL, TEBRSM2=0, #ERERMNENRENEEN, EE4
B e A B, WONAES AEMNL, AE4ERESM2=1RZE, Xt G R KRB IEMIA
TREER, RIS S R EHa il )y 2 A5 NSBUF, ANEAfL, RI=0, Aap=ddilfiigR, EE#HIH-
Hik.

226  AEREKMISOSIHANLITAT  IEEEARL R 13922829991 STC12C2052AD %1 1T 8051 4 ML SCH6
AR MiEESHMABETERAR MHL: 0513-5501 2928 /2929 / 2966 FEE: 0513-5501 2969 / 2956 / 2947
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@ FHIERIETEIFI NS, B R IE—IE R REERM, HAm

TB8=0, VAR AEIEM.

® M EHLEE MNLEAS B[] 7 A PRy Hhk b, S HAb AL, Rk

B FHER MMLE S b 15 50 = ALTE S P A ABLE , TR IHSM2=1, St HJ5 EHLRIE M EHE
WA T B R

R I FR I TR A R S

(2) ZHLIEE R R

BT S ATEERAE G HE 6% B S 2M KRG M T (E 1%

i3 A T B I )3 £ R ] e Fe e 2058, AN (5 IV AT, PhCESR™ % 58
B, AFEFEEEER, RN EBAME. EZPEERSGHES R HERSZ, HINE
HAR . X BN ZS JLARAE —BEHT .

FEEENRZHERE RS, RUBCE2556 AL, & MAHLEIHEES 3 900H~FEH.

© ZEMUFFOY 2 ML <, a2 & AP ESM2=DRA, HEEERICENLRH
Hwpay,

@ FHAMMNIBRLI R E: EHLE R IEHEIEIY i, B F- 0k 19 MALIEDE AL hE
ML, ZWAFHHEFST S EHLE R TR ML R I G A, SRR KL 5 A
L EREDEAYLIPIRZ, 5 EHAIWOREIES, ENLRDIFUA &% Sz cdm b, &
16 B 00 B8 — R AR AR P B

® ZiEEHRIERIMSTFN:
00H: ZE3R MALERUSCELHE B 5
01H: ZER ML IEEHE I ;

HAth: B4
@ MHLHPRES T XL 58 M-
B7 B6 B5 B4 B3 B2 Bl BO

ERR 0 0 0 0 0 TRDY RRDY

EX:  HERR=1, MWW EITEER L
#TRDY=1, MHLRIEAER L
FRRDY=1, MALEIHE R4

© Hfth: G HEE .

EERECRMIS0S 1 LT AT IR 13922829991 STC12C2052ADA4 1T 8051 A HLFCIEd 227
R ml ESH T AR AR HHL: 0513-5501 2928 /2929 / 2966 FEE: 0513-5501 2969 / 2956 / 2947
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(3) FEFzpl

FESEBRR P AR R SR R AR, RGN — B 2R DA B mEE R, W
Z AR Wz i) 5 3, (ERE e R B PR s 32l 2 SR 4 R i 1 ) LR M . SR 0
2o FE R . 3% BLAL LA e 1 7 SO 61 ] B4R E— ML 8] — S — @ fE 8K A

© EWURERR

2N ERR B A7 AL Y FERAMA BB ik 95 1H, B Pk B AT i 50H B
JeH, ARBGERTIIRIMGIE . SO EERM TR, A s B AE )t W IR 55 R P 58
B HENTEKIEN, ERRGETRFRMAIZ S, BERLRE ERFEENIT. R 6
EHIPSW « SHIFOAR 5 AL HRZS B AT &8 S 2 B K& 58 .

ZOREHUFI#S ML R, AR 5572 7 F AR 5 A7 A7 42 X 1IRO~R7

TR IERE I 5
ORG 0000H
AJIMP  MAIN
ORG 0023H
LIMP  SERVE
MAIN:
ORG 1000H
TXCALL:
MOV  TMOD,
MOV  THI,
MOV  TLI1,
MOV  PCON,
SETB  TRI
MOV  SCON,
SETB EA
CLR ES
TXADDR:
MOV  SBUF,
WAIT1:
INB TI,
CLR TI

#20H
#0F3H
#0F3H
#80H

#0D8H

#05H

WAIT1

: FeERER
s KIERWT RS RPN
s Ferh RS

s RIETRERFAN

s WEEN AT LER . 772
s W EIRREE N2400060/70
;. BAISMOD

s REER SRR

s HATITAS, fPFRI, TBS=1
s I bl AL

s ZRIEERATIELE P

s SIEWFIY ML

 SERRIE SRR
s RALKIEBTE R AR &

228  AERIRAMI80s1E LA R

AL MIEE SR T ARAF

IR AR S 13922829991 STCI12C2052AD £ 5! 1T 8051 H F HLA S H5re
Bl 0513-5501 2928 /2929 / 2966 FEE: 0513-5501 2969 / 2956 / 2947
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RXADDR:
INB
CLR
MOV
CINE
CLR
CLR
MOV
MOV
INC
SETB

RET

SERVE:
CLR
PUSH

PUSH
CLR

SETB
TXDATA:

MOV
WAIT2:

INB

CLR

INC

DINZ

SETB

CLR
RETURN:

POP

POP
RETI

RI,

TI

A,

A,
TB8
PSW. 5
08H,
0CH,
0CH
ES

TI
PSW

RS1
RSO

SBUF,

TI,

TI

RO

R4,
PSW.5
ES

A
PSW

RXADDR

SBUF
#05H, TXADDR

#50H
50H

@RO

WAIT2

RETURN

s SR LIRS AL

s EAEP NG R bR E

s BEELAIHLIEZ I A L
 JUWEI LRSS, A EE
. HHEARTT, EAITBS=0, & K EhE
+ HAIFO=045 A7

s RIEEHEIREFEEHERO

; HEYLK A IRRA

s BRI

; FOVFHRATIEAE R b

;IR TR

3 PITIRS R B, JE TP WS SRARETI
; } IR
;:}ﬁﬁiﬁ%ﬁ%Bl

3 RIBEHRYK T s

s HfERIEEEE

; EAITI=0

; HihEFRERIN

s BRSO Rk SE, HRIE]

s CRIESTEEENFO=1
s RHERAT AT

; } R EZ 7

Al

SRR RII8051 B LT A 7]
FEBURHE: 7 3 U R T AT PR 7]

I AR S HE: 13922829991
HAHL: 0513-55012928/2929/2966  fEE: 0513-5501 2969 /2956 /2947
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@OMFLIZRE P

FEHUSIE R RE Y IoE, - BT ML, 25 A PR ASH Ltk B A A i [m] 5 55

AHUhE, WEEAH I IESS EHUE RIS, I RE T NUAE R R SRS BEIT, IR AF TR
T HNHRAMIFI60H . TT T, SR B B A7 TR T 6 THON E Bl ) Y BBRAMURL T, R
IR e H20-0H. 20- IHAZAEARE AL, FISRABrE S R bt . Bl S K R 2 s, 11 7
2FH. 2EHWAN 75 570 F T A7 CEUE 7 1 BN B 48 £ . #s MWL P s, (2

*,
#5 VLRSI P .«
ORG  0000H
AJMP  START s HBERRFER
ORG  0023H
LIMP  SERVE s AR IBT N 1 I AR 55 AR
ORG  0100H
START:
MOV  TMOD, #20H s EREFE: WIIGARY, WEER
MOV  THI, #0F3H s ERATEER BN, TIET2, %
MOV  TL1,  #0F3H s B 240007 /R0 1A S HIME
MOV  PCON, #80H ; E{7SMOD
MOV  SCON, #0FOH s WEBRATHAS, AT, SM2=1
SETB TRl ; JABER E T AR
SETB  20+0 ;
SETB 201 ; }Eﬁ%ﬁﬂal
SETB  EA ;
SETB  ES ; }?Frhliéﬁ
ORG  1000H
SERVE:
CLR  RI s IR RUUAE SR T bR ERI=0
PUSH A ;
PUSH PSW ; }wﬁw
CLR RSl .
SETB RS0 5 } WP TARFAT 8 X1
JB 20+ 0H, ISADDR s FIWTAE TS A2 ki
JB 20+ 1H, ISBYTE | PP 8 N A U

230 AEERERAMZ0sIE A HLIIHAR
AL MIEE SR T ARAF

IR AR S 13922829991 STCI12C2052AD £ 5! 1T 8051 H F HLA S H5re
Bl 0513-5501 2928 /2929 / 2966 FEE: 0513-5501 2969 / 2956 / 2947
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ISDATA.:

MOV RO, 2EH

MOV A, SBUF

MOV ~ @RO, A

INC 2EH

DJNZ 2FH, RETURN

SETB 20« OH

SETB 20« 1H

SETB  SM2

SIMP  RETURN
ISADDR:

MOV A, SBUF

CINE A, #05H,

MOV  SBUF, #01H
WAIT:

JNB TI, WAIT

CLR  TI

CLR 20+ 0H

CLR  SM2

SIMP  RETURN
ISBYTES:

MOV A, SBUF

MOV RO, #60H

MOV ~ @RO, A

MOV  2FH, A

MOV  2EH, #61H

CLR  20+1H
RETURN:

POP PSW

POP A

RETI

RETURN

ZHLEFETT AT 2R 2R, EHI
Xt AT EAE LA ORI RS T, W Il R AL w42 R AT Y R JFAT /O M, S
B PATIE R AN, B, SATITEINL, Bondsss. XEMA 2847,

[ =

B 7]

FEHAEREAL, b AL L

s HUHEIRETIERO

s N

s HEIRE N

s FUBT R e 75 ?
s W brEAL

s BN, R

R, ANFFIAE R 7]

s SERERIRL R

; JE0TI, 200, SM2
: JHOTI, 20«0, SM2
; J5O0TI, 20«0, SM2
; IR

; MFF, KIEEES “01H”

s I A

s CREIRYCK AN A FRAM
: 60HF T X 2FH T

;. BEHhk61HT2EHH G

; 1E20 o THFRE, o LS H0 A B

H }‘Wﬁfﬂ%

; IR[A]

BEE-NAE T RRENH, NESE.

SRR RII8051 B LT A 7]
FEBURHE: 7 3 U R T AT PR 7]

I AR S HE: 13922829991
Sl 0513-5501 2928 /2929 / 2966

STC12C2052AD %1 1T 8051 ¥ Kl 45 Fg
FEE: 0513-5501 2969 / 2956 / 2947

231



FMSTCE 7M. www.STCMCU.com GG A/BFR Bl Bk T (13922809991)  Tel: 0755-82948411  Fax: 0755-82905966

F9E STCI12C2052AD ZRF B K HBA/DEEHAS
9.1 A/Di:iRaSHYLEH

STC12C2052AD £ 1|77 A/D¥E e 1) 5 LI A/DE A IT#EPT I (P1.7-P1.0) , 45 SE& S ik
A/DEA 2%, HE A IER100KHZ (10 3R /FD) o 8E%H LM ANTIA/D, AR FERG I . Ha v H
Kol B, USRI, FRREAEPIN NS RO, R AT UG a1 B8
B AT AR — B B BN A/DFEH, ANTEIEA/DAE I AT RS/ N0 A .

STC12C2052AD £ 51 ¥ HLADC (A/D#E#2%) B g5/ 30 F BT

o

ADC_CONTR Register

|ADC7POWER| SPEED1 | SPEEDO | ADC _FLAG | ADCfSTARTl CHS2 |CHSI | CHSO0 |

R S B TE A/DE LS R T A2
JFFCHS2/CHS1/CHSO ADC_ DATA

ADC7/P1.7 —
ADC6/P1.6 —
ADC5/P1.5 —
ADC4/P1.4 —
ADC3/P1.3
ADC2/P1.2 —
ADC1/P1.1 —
ADCO/P1.0 —

\/

\

BRI
AL

UL

8-bit DAC <$::;

A/DFELE R AP A U T

ADC_DATA[7:0]
[apc_Bo] apc_Bs|apc_B7]aDc_B6|ADC_Bs|apc_B4]ADC_B3|AaDC_B2]

232  AEREKMISOSIHANLITAT  IEEEARIR: 13922829991 STC12C2052AD %1 1T 8051 ¥4 ML IR
AR pEESHEBETHIRAR MHL: 0513-5501 2928 /2929 / 2966 FEE: 0513-5501 2969 / 2956 / 2947
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STC12C2052AD #5151 F HLADCH 2 BRI FFITO¢. LU Es . BRI ZF /748« 8fDAC, #%
P 2747 2% (ADC_DATA) LA SZADC CONTRFA B

STC12C2052AD R ¥ H F HLIJADCHE 1B K LA RADC . 3R IR ELERIADC H — AN LL e 28 1D /A
e by, IR L EGEHE, M IRET (MSB) JFAE, I FE H 45— N HL R 5 N B D/ AR
e AT ILER, Gk Z IR, R BT AR A R OB T N AR R B . BRI L
TN/ DL ¥ as AT, IREIRSEL A

M BT CUE H, @R 2 T O, R ADCO~T RIS NS A th i a% . A3
/B 2% (DAC) 6 4 (PR FUL 5 AR v i N RS 0L F ol o L e 2 1R A7 UL, o e 4 SRAR AT 3
BRI A, FFE IR LR AR i A R s . A/DIR IR RS, BRI g R R
ADCHE M 48 25 fE #2ADC_DATA, [AIF, B ALADCHE il 27 77 #ADC_CONTRHF A/ D#E Hi 45 AR & L
ADC_FLAG, DAHHLAE 7 25 v Bl 0k H A B i o 4008 T8 1R 28 34 1] Fl ADCH% 1] 77 A7 %5 ADC_CONTRH
HJCHS2 ~ CHSOM E « ADCH#% 438 B fH ADCH% il 27 47 #% *H R SPEED L FISPEEDOR 2 - 7£ 8 FHADC
2T, MAGZRADC L HL, S B ALADCES i F5 A7 A% HH IFIADC_POWERAY

A/DEEBAERE, H R~ st

Vin
Vce

8-bit A/D Conversion Result:(ADC_DATA[7:0]) =256 x

A, ViR ABAE BB R, Vee BT HLSERR TAE R, I AL AR AR
RSk .

RERECRHIS0S 1 LT A IR 13922829991 STC12C2052AD A% 1T 8051 A ML LIS 233
AR MIEESHMABETERAR HHL: 0513-5501 2928 /2929 / 2966 FEE: 0513-5501 2969 / 2956 / 2947
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9.2 S5A/DEREXESFRS

5STC12C2052AD £ 5] ¥ i HLA/D#: Al K (1) 274728 5 T N R s o

g ‘i o bk J2 F A5 .
7 ik Hohik MSB LSB SAE
PIMO | P1EARE D E a7 2450 | 91H 0000 0000B
PIM1 | Pl E A7 4951 | 92H 0000 0000B
ADC_CONTR| ADC Control Register C5H | abc_power |SPEED1 |SPEEDO| ADC_FLAG |ADC75TART|CHSZ|CHSI |CHSO 0000 0000B
7 L2 7 e
ADC_DATA [VDFHERF A, | oy 0000 0000B
- i 8457
4k L 9= 7 B
ADC LOW2 A/D%ﬁ’u%%ﬁ%&’ BEH 0000 0000B
- k247
AUXR Auxiliary register | A2H|Tox12|T1x12| UART Mox12 | EADCI| ESPI [ELVDI| - | - [0000 00xxB
IE Interrupt Enable ~ |A8H| EA |EPCA LVD|EADC spi| Es | ETI | EXL | ET0 | EX0 |0000 0000B
1P Interrupt Priority Low |[B8H| - |PPCA_LVD|PADC _SPI| PS [PT1|PXI [PTO|PXO0 |x000 0000B
IPH Interrupt Priority High [B7H| - [PPCA_LVDH|PADC SPIH|PSH |PT1H|PX1H |PTOH|PXO0H[x000 0000B

1. P1OEHIEL B HF F2EP1IMOFIP1IM1

FAENA/DAEH P15 Sk ok BN A U s m B A N, 7EPIMO (HhE91H) « PIMI1 (Hbht
92H) 25 17 2% FP X AH N [ AL HEAT B
P1E#5%E <P1.7, P1.6, P1.5, P1.4, P1.3, P1.2, P1.1, PL. OII>(P1Hsht: 90H)

PIMO[7:0] | PIMI[7:0] | VO X (P1.x tfA/DAER, 755604 FL v B BT IR B8 E B D
0 0 AL (258051 1O LR
FE IR 20mA |, F7 I A2300A
0 1 Hedpd O sR ERr,  WE20mA, BRI HE, REDRD
1 0 N C D, MERZVO M EVENA/DER, 1 ik
1 1 FFIRi(Open Drain), #1SRZVOFHENA/DA, ATkt

234  AEREKMISOSIHANIITAT  IEEEARLF: 13922829991 STCI12C2052ADZ51 1T 8051 B3 Hloh 6wy
AR MiEESHMABETERAR MHL: 0513-5501 2928 /2929 / 2966 FEE: 0513-5501 2969 / 2956 / 2947
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2. ADC#ZH|FEFZRADC_CONTR
ADC_CONTRZF A4 1A% = F
ADC CONTR : ADCH5 i 2% {7 28
SFR name | Address | bit B7 B6 B5 B4 B3 B2 | Bl | BO
ADC _CONTR C5H name | ADC_ POWER | SPEEDI | SPEEDO | ADC_FLAG [ ADC_START | CHS2 | CHS1 | CHSO
XFADC CONTRZ A7 b T A, @B HMOVIRE G, AREH ‘5 f ‘s’ 5.
ADC_POWER: ADCHL 47 .
0: 6 HIA/DH 38 i
1: fTIFA/DEE 2% HLE.

AN WA AT, BADCHIESSH], BIADC POWER =0. J2BhA/DH T — & B
INA/DHEJRE AT IT, A/DFE S5 R J5 I HA/D IR T B IHFE, HAIA K. WIRITIF N EBA/D
AR, TRE SR, SN E S, FE SIA/DE

BIEBA/DE G, {EA/DFEMERZ AT, AU VO DFPRES, AF T =k EA/D
i, HReBEN S/ BTO/ P REXAELT.

SPEED1, SPEEDQ: % 4% e 4 4% 45 o J5 42 il 31
SPEEDI | SPEEDO | A/D#% 4 Fr 75 i ]

270NN of & B L4 — Uk, CPU TS 27Tz I,
A/DEEHIE E 29100KHz

0 5404 B B % 45— Ik
8104 J BA#% 3— Ik
0 1080 A 4 J&] HH 3 8 — %

1 1

ADC_FLAG: MU 3B RbR AL, A/ DR SERR, ADC_FLAG=1, ZH#KMHEO,
AVE TN/ DI 56 BT BAZ AL AR P AR rh b, 3R R R A/ DI 4
AL, HA/DEWSERUS, ADC FLAG = 1, —EBEHIFHEO.

ADC_START : BUH: e (ADC) ¥4 Ja shizthilfz, wB Iy “17 W, JFURH:, FHdiaa om0

EERECRMIS0S 1 LT AT IR 13922829991 STC12C2052ADZ41 1T 8051 A HLFCIER 235
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CHS2/CHS1/CHSO0: H#l4i NifiEi%k$, CHS2/CHS1/CHSO

CHS2 | CHSI

CHSO0

Analog Channel Select (U N8 & £ $¢)

0

0

0

P

P1

.0 EJ9A/ D AR H]

HedE

P1

.1 VENA/DEIN K

P

P1

.2 VENA/DEINRH

P

P1

.3 1ENA/DE K

P

P1

.4 VENA/DEN K

¥

P1

.5 VENA/DEINFKH

P

P1

.6 YEJ9A/Di AR

—t i | = O OO

—l— OO =|=—]|O

el K= il E=1 = E=1

P

P1

.7 VEJ9A/ DRI

R Eb R SEI NI BUE

H 222 4, L, B ADC_CONTR¥E I T 72455, BINAN 2 B A ZE WS 4 7] LA IR 132
FIADC_CONTR ZF 72 FE, JR K % B ADC_CONTREE #ill 27 47 2% B A AT 5, B4 it4~CPU
B ) ZE A, A 7 BE 08 PR IE 1 13 B EADC CONTRS il 75 77 4%

MOV  ADC CONTR, #DATA

NOP
NOP
NOP
NOP

MOV A,

ADC CONTR
it AN R SE R i, A RE S IE RIS FIADC_ CONTRYZ il 27 A7 2% [ {H
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3. A/DEEHREERZ 785ADC_DATA. ADC_LOW2
FRPR DI RE 2 A7 #5ADC_DATAMIADC LOW2FE A7 88 H T IRAFA/ DI85 3, Hoag iR

Mnemonic | Add Name B7 B6 B5 B4 B3 B2 Bl BO
4k L 267 Q A7
woc o | con | MOFEBERE A 2wsin || [ [
R T0RLA/ D et A1) i 81r

SHLA/DEEHEE R, Nl AN

8-bit A/D Conversion Result:(ADC_DATA[7:0])= 256 x

Vin
Vce

A Vi B N EIE R R, Vee v BT HLSERR TAR R, FIS A ML AR B ARy
B Sk .

SRR RII8051 B LT A 7]
FEBURHE: 7 3 U R T AT PR 7]

I AR S HE: 13922829991

STC12C2052AD %1 1T 8051 ¥ Kl 45 Fg

EHL: 0513-5501 2928 /2929 / 2966 FEF: 0513-5501 2969 /2956 / 2947
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4. SA/DHE BRI EFR
IE: i RirdifAas (ATArSHah)
SFR name | Address bit B7 B6 B5 B4 | B3 B2 Bl BO
1IE A8H name | EA | EPCA LVD | EADC SPI | ES | ET1 | EX1 | ETO | EX0
EA: CPUMH Wi ithed, EA=1, CPUJFH i, EA=0, CPUBERMATA 1) I Hid .
EA[PI1E F 2 A6 R W7 v e i ez il o B2 e i 1 Je 2 EATE ] FLIkIE 52 2 il B
SR OB WA GT I VEGE S
EADC_SPI: A/D#¥: 4 Wi FISPTH T suVFAz .
EADC_SPI=1, FiFA/D#4ABrFISPTH W
EADC_SPI =0, 2% A/D¥Hrd ki FISPT .

AUXR : §liBh#Ff£ds  CANalfir 3-4k)
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
AUXR 8EH name | TOx12 | T1x12 | UART MO0x12 | EADCI | ESPI | ELVDI - -

EADCI : A/D#& 3 W Bl S0 VA7
EADCI =1, fu¥FA/DF: i,
EADCI =0, Z&1FA/DFIRT,

U SR B SR VEA /D e o B D) 55 R LA AR R i A B L

1. #EADCIE 1, FuVFADCHMT, IXZADCH Wi F s il A7

2. J4EADCI SPIE1, FuiFADCHWT K SPTHT, IX/ZADCH W S SPTH I ) s iz il fir,  thfr
AHTIF, MR T HEADCH I

3. KHEAEL, TR AL RIS, AT, R TVEF= A ADCHT T A/ DA I R 45 2
i v B A5 A /DR Wi SR B B AZADC. FLAG

IPH : iR ezl ffas i Ol iz 3Hik)

SFR name | Address | bit B7 B6 B5 B4 B3 B2 Bl BO
IPH B7H name - PPCA LVDH | PADC SPIH | PSH | PT1H | PXIH | PTOH | PXOH
IP: Wi e sl A a ik (T AzTF-4k)
SFR name | Address bit B7 B6 B5 B4 | B3 | B2 | Bl | BO
1P B8H name - PPCA_LVD |PADC _SPI| PS | PT1 |PX1 |PTO | PXO0

PADC SPIH, PADC_SPI: A/D#;#irh Wrift Je 44567
*4PADC_SPIH=0 HPADC_SPI=0I}, A/D¥45:r Wi FISPIH I Ay S (AR 2 4% h b (f454%0)
HPADC_SPIH=0 HPADC_SPI=11tf, A/D¥HfrbWrfISPIH K )y BRI Se 2 b i (PR 2% 1)
*4PADC_SPIH=1 HPADC_SPI=0I, A/D¥4fri WAl SPIH I A m i Se 4t i i (PR 4644 2)
*4PADC_SPIH=1 HPADC SPI=1I5, A/D¥E45: W FISPIH T Ay fi At 2 4% v e (F 25 4%3)

(3
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I N
9.3 A/D¥:H#REBINY 2% B
|/
P21 28 [ ] Vee
r23[]2 27 [Ip2.1
RST[ 3 26 [__]P2.0/PCA2/PWM2 ATOFBLE 1K
RxD/P3.0[_]4 w0 25 [ P1.7/ADCT IER=R
TxD/P3.1 5 g 24 [ P1.6/ADC6
1
XTAL2[ 6 8 23 [ P1.5/ADCS :|_:
XTALI [ 7 7 22 [ P1.4/ADC4 -
INTOP32[]8 é‘ 21 [ P1.3/ADC3
INTI/P33 ]9 =] 20 ] P1.2/ADC2
ECyTO/P3.4[ ] 10 ) 19 ] P1.1/ADCI/CLKOUTI
PWMI/PCAUTI/P3S[_| 11 o0 18 ] P1.O/ADCO/CLKOUTO
PWM3/PCA3/P2.4[ ] 12 17 1 p3.7/PCAO/PWMO
P2s[]13 16 P27
Gnd[_| 14 15 [r26

A/DEEHRZEPLI, P1.0 — P1. 73:8%%

SRR RII8051 B LT A 7]
FEBURHE: 7 3 U R T AT PR 7]

I AR S HE: 13922829991
Sl 0513-5501 2928 /2929 / 2966

STC12C2052AD %1 1T 8051 ¥ Kl 45 Fg
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9.4 A/DZEEFIE N A 2k i [E]

|/
P22t 28 [ Vee
P23[]2 27 [Pl
RST[]3 26 [_]r2.0
RxD/P3.0[]4 w2 25 ] P1.7/ADC7
TxD/P3.1[]5 % 24 ] P1.6/ADC6
XTAL2[ |6 !ﬁ 23 [ P1.5/ADCS
XTALI[]7 %) 22 [ P1.4/ADC4
INTO/P3. 28 ~ 21 [ P1.3/ADC3
INTI/P3.3[]9 % 20 ] P1.2/ADC2
ECyTOP3.4[ ] 10 ) 19 ] PLI/ADCI/CLKOUT!
PWMI/PCAI/TI/P3.S [ 11 o0 18 ] P1.O/ADCO/CLKOUTO
P24 12 17 [ P3.7/PCAO/PWMO
P2s[]13 16 P27
Gnd[_| 14 15 ]pr26

A/DEEHRAEPI, P1.0 — P1. 73:81%

U/
2211 28 [ Ve
P32 27 [Jr21
RST[ 3 26 [_1r2.0
RxD/P3.0[_|4 w2 25 1 P1.7/ADC7
T™xD/P3.1[_]s % 24 ] r1.6/ADCS
xXTAL2[ 6 g 23 ] P1.5/ADCS
XTALL[]7 A 22 [_]P1.4/ADC4
INTOP32 8 ~ 21 [] PL.3/ADC3
INTI/P3.3 ]9 % 20 ] P1.2/ADC2
ECITO/P3.4[ ] 10 N 19 ] PI.I/ADCI/CLKOUTI ==
PWMI/PCALTIP3.S [ 11 i 18 ] P1.0/ADCO/CLKOUTO
2412 17 [_]P3.7/PCAO0/PWMO
P2s[13 16 P27
Gnd[_| 14 15 1p26

ATpFLL

1K

1

0—|I| ov
1

0—|II 1/2Vee
.

o—]li 2/3 Vee

10K 1
0—|Il 3/4 Vee

k]
O—]Ii 5/4 Vee

1.52.0 2.02.5

0 0'0.5

051 1'15

LHb P T DA S B B 42 B RN 2 5 2
SEEAS I Dy RE, {E A LA e L RV AR 445 S
bt ZLHEAT IR

A LR PR P OGBS (R Ba 2) s, RSB I SR R B AT
VRAE 0. 25VYE FEl A4k, W] LA RGEE S PR Dy R P 5% 22 Bl 2

+5V

RO

ADCx 10KQ

TR S5 36 AR P2 SREAG I 2R 2, R SR R A I B S e W]
FE, T DAY BB T A BRI L IR VR IR

240  AEERERAHI80SIE A HLIHAR
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9.5 A/DFEHRAIEIRE)SE IR

STC12C2052AD &4 5 ALK S R IR 2 N\ TAEH EVee, Frbl—MBAH M ESE B
JEIR . an7805 1)t HE R AE5V, (HSZPR R A BEA24. 88V F4. 96V, H /7 LRSI
T, ATAE IR SZBRI H A A H R AR SR A B L P SR A BEPROMEL T, DA 5L,

WRAFLH P Vee NE 2, Wb fid, b ELES. 3V-4. 2V [HER, MVecA[H
TE, BT BEAESEEA/DEL I — AMEIEAME MR E NS E R, R H R TAE R R
Vee, FEHELH HAth JLESA/DFE He il 18 i FEE o 40 AT 7E ADCHE il 18 () 56 Ll g 4h g — 1. 25V
BV, 8%, . . ) PSSES IRV, IR R TR R Vee, FRFAEHHEJUEA/D
A mIE 0 R BEISARPER FERT Rl Y, Vee A ER) o

EERECRMIS0S 1 LT AT IR 13922829991 STC12C2052ADA41 1T 8051 AN IR 241
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9.6 A/DEEHRNIRIZR (CREFFLRIZF)

9.6.1 A/DEEHRMIINIZRF (ADCHETFX)

1. CiEF

/* */

/* --- STC MCU International Limited */

/¥ - JFRSTC 1T KA HL A/DEHIIRE */

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

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

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

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

R S g e o Tyl ——— */

M TEERE R BOCE R EBAE A 1R SR SR R - */

/* */

#include "reg51.h"

#include "intrins.h"

#define FOSC 18432000L

#define BAUD 9600

typedef unsigned char BYTE;

typedef unsigned int WORD;

/*Declare SFR associated with the ADC */

sfr AUXR = 0x8e;

sfr ADC CONTR = 0xCS5; //ADC control register

sfr ADC DATA = 0xC6; //ADC high 8-bit result register
sfr ADC LOW2 = O0xBE; //ADC low 2-bit result register
sfr PIMO = 0x91; //P1 mode control registerQ

sfr PIMI1 = 0x92; //P1 mode control registerl
/*Define ADC operation const for ADC_CONTR*/

#define ADC POWER 0x80 //ADC power control bit
#define ADC FLAG 0x10 //ADC complete flag
#define ADC START 0x08 //ADC start control bit
#define ADC SPEEDLL 0x00 //1080 clocks
#define ADC SPEEDL  0x20 //810 clocks

#define ADC SPEEDH  0x40 //540 clocks

#define ADC SPEEDHH 0x60 /1270 clocks

void InitUart();

void SendData(BYTE dat);
void Delay(WORD n);
void InitADC();

242  AFREKMISSIH AN IFAF G HEAR SRR 13922829991
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BYTE c¢ch=0; //ADC channel NO.
void main()
{
InitUart(); //Init UART, use to show ADC result
InitADC(); //Tnit ADC sfr
AUXR |=0x10; //set EADCI
IE = 0xa0; //Enable ADC interrupt and Open master interrupt switch
//Start A/D conversion
while (1);
¥
/*
ADC interrupt service routine
*/
void adc_isr() interrupt 5 using 1
{
ADC CONTR &='!ADC FLAG; //Clear ADC interrupt flag
SendData(ch); //Show Channel NO.
SendData(ADC_DATA); //Get ADC high 8-bit result and Send to UART
//if you want show 10-bit result, uncomment next line
/I SendData(ADC_LOW?2); //Show ADC low 2-bit result
if (++ch>7) ch=0; //switch to next channel
ADC_CONTR =ADC_POWER | ADC_SPEEDLL | ADC_START | ch;
b
/*
Initial ADC sfr
*/
void InitADC()
{
P1 =PIMO =PIMI1 = Oxff; //Set all P1 as Open-Drain mode
ADC DATA=0; //Clear previous result
ADC_CONTR =ADC_POWER | ADC_SPEEDLL | ADC_START | ch;
Delay(2); //ADC power-on delay and Start A/D conversion
H
/*
Initial UART
*/
void InitUart()
{
SCON = 0x5a; //8 bit data ,no parity bit
TMOD = 0x20; //T1 as 8-bit auto reload
TH1=TL1 =-(FOSC/12/32/BAUD); //Set Uart baudrate
TR1=1; //T1 start running
b

SRR RII8051 B LT A 7]
FEBURHE: 7 3 U R T AT PR 7]

I AR S HE: 13922829991
Sl 0513-5501 2928 /2929 / 2966

STC12C2052AD %1 1T 8051 ¥ Kl 45 Fg
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/*
Send one byte data to PC
Input: dat (UART data)
Output:-
*/

void SendData(BYTE dat)
{ while (!TD); //Wait for the previous data is sent

TI=0; //Clear TI flag

SBUF = dat; //Send current data
H
/*
Software delay function

*/

void Delay(WORD n)
{

WORD x;

while (n--)

{

x = 5000;
while (x--);

H

H

244  AEFREKIIBOSIHANIITAT  IEEEARLF: 13922829991 STCI12C2052ADZ51 1T 8051 B3 Hloh 6wy
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/* */
/* --- STC MCU International Limited */
¥ - FRSTC 1T RFIH L A/DEHIIRE */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
L Bl RNy ats G Tl o7 ) S — *
M ABERE T BOCE R EM A 1R SR SR AR - */
/* */
;/¥*Declare SFR associated with the ADC */
AUXR EQU SEH
ADC_CONTR EQU 0C5H ;ADC control register
ADC_DATA EQU 0C6H ;ADC high 8-bit result register
ADC_LOW2 EQU OBEH ;ADC low 2-bit result register
PIMO EQU 091H ;P1 mode control register0
PIM1 EQU 092H ;P1 mode control registerl
;/*Define ADC operation const for ADC_CONTR*/
ADC_POWER EQU 80H ;ADC power control bit
ADC _FLAG EQU 10H ;ADC complete flag
ADC_START EQU 08H ;ADC start control bit
ADC SPEEDLL EQU 00H ;1080 clocks
ADC_SPEEDL  EQU 20H ;810 clocks
ADC _SPEEDH  EQU 40H ;540 clocks
ADC_SPEEDHH EQU 60H ;270 clocks
ADCCH DATA  20H ;ADC channel NO.

ORG 0000H

LIMP  MAIN

ORG 002BH

LIMP  ADC_ISR

ORG 0100H
MAIN:
MOV  SP, #3FH
MOV  ADCCH, #0
LCALL INIT UART ;Init UART, use to show ADC result
LCALL INIT ADC ;Init ADC sfr
ORL AUXR, #10H ;set EADCI
MOV  IE, #0AOH ;Enable ADC interrupt and Open master interrupt switch
SIMP  §

EERECRMIS0S 1 LT AT IR 13922829991 STC12C2052ADZ41 1T 8051 AN CIER 245
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S
;ADC interrupt service routine
; */
ADC _ISR:
PUSH ACC
PUSH PSW

ANL ADC_CONTR, #NOTADC _FLAG

MOV A, ADCCH
LCALL SEND DATA
MOV A, ADC_RES

LCALL SEND DATA
;//if you want show 10-bit result, uncomment next 2 lines
; MOV A, ADC_LOW2
; LCALL SEND DATA

INC ADCCH

MOV A, ADCCH
ANL A, #07H
MOV  ADCCH, A
ORL A,
MOV  ADC_CONTR, A
POP PSW
POP ACC
RETI

J*

;Initial ADC sfr

; */

INIT_ADC:
MOV A, #OFFH
MOV  PlI, A
MOV  PIMO, A
MOV  PIMI1, A
MOV  ADC DATA, #0
MOV A, ADCCH
ORL A,
MOV  ADC CONTR, A
MOV A, #2
LCALL DELAY
RET

;Clear ADC interrupt flag

;Send channel NO.
;Get ADC high 8-bit result
;Send to UART

;Get ADC low 2-bit result
;Send to UART

#ADC_POWER | ADC_SPEEDLL | ADC_START
;ADC power-on delay and re-start A/D conversion

;Set all P1 as Open-Drain mode
;Clear previous result

#ADC_POWER | ADC_SPEEDLL | ADC_START
;ADC power-on delay and Start A/D conversion

246  AEERERAHI80SIE AP AR]
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i/*
;Initial UART
; *
INIT _UART:
MOV  SCON, #5AH ;8 bit data ,no parity bit
MOV  TMOD, #20H ;T1 as 8-bit auto reload
MOV A, #-5 ;Set Uart baudrate -(18432000/12/32/9600)
MOV  THI, A ;Set T1 reload value
MOV  TLI, A
SETB  TRI1 ;T1 start running
RET
i/*
;Send one byte data to PC
;Input: ACC (UART data)
;Output:-
; *
SEND_DATA:
INB TL, $ ;Wait for the previous data is sent
CLR TI ;Clear TI flag
MOV SBUF, A ;Send current data
RET
i/*
;Software delay function
; 1
DELAY:
MOV  R2, A
CLR A
MOV RO, A
MOV  RI, A
DELAY1:
DINZ RO, DELAY1
DINZ RI, DELAY1
DINZ R2, DELAY1
RET
END

LERERMB0S 1B AL AR G AR SHE: 13922829991 STC12C2052ADZ4 1T 8051 A HLFCIER 247
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9.6.2 A/DEEIRMIIKIZRF (ADCEIFF )

1. CEF7:

/* */

/* --- STC MCU International Limited */

/% - JHRSTC 1T RFNH ML A/DFH)RE */
/* --- Mobile: (86)13922805190 */

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

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

/* -—- Web: www.STCMCU.com */
L i s Ry ats G Il 07 ) S — *
R T e T Y R e R Gl Y g ) — J
/* */

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

#define FOSC  18432000L
#define BAUD 9600

typedef unsigned char BYTE;
typedef unsigned int WORD;

/*Declare SFR associated with the ADC */

sfr ADC_CONTR =
sfr ADC_DATA =
sfr ADC_LOW?2 =
sfr PIMO =
sfr PIM1 =

/*Define ADC operation const for ADC_CONTR*/

0xC5;
0xCe6;
0xBE;
0x91;
0x92;

#define ADC POWER 0x80
#define ADC_FLAG 0x10
#define ADC_START 0x08
#define ADC_SPEEDLL 0x00
#define ADC _SPEEDL  0x20
#define ADC _SPEEDH  0x40
#define ADC _SPEEDHH 0x60

void InitUart();
void InitADC();
void SendData(BYTE dat);

BYTE GetADCResult(BYTE ch);

void Delay(WORD n);
void ShowResult(BYTE ch);

//ADC control register

//ADC high 8-bit result register
//ADC low 2-bit result register
//P1 mode control register0
//P1 mode control registerl

//ADC power control bit
//ADC complete flag
//ADC start control bit
//1080 clocks

/1810 clocks

//540 clocks

/1270 clocks

248  AERIRAMI80SIE LT AR
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void main()

{
InitUart(); //Init UART, use to show ADC result
InitADC(); //Init ADC sfr
while (1)
{
ShowResult(0); //Show Channel(
ShowResult(1); //Show Channell
ShowResult(2); //Show Channel2
ShowResult(3); //Show Channel3
ShowResult(4); //Show Channel4
ShowResult(5); //Show Channel5
ShowResult(6); //Show Channel6
ShowResult(7); //Show Channel7
§
§
/*
Send ADC result to UART
*/
void ShowResult(BYTE ch)
{
SendData(ch); //Show Channel NO.
SendData(GetADCResult(ch)); //Show ADC high 8-bit result

//if you want show 10-bit result, uncomment next line

// SendData(ADC_LOW?2); //Show ADC low 2-bit result
}
/*
Get ADC result
*/
BYTE GetADCResult(BYTE ch)
{
ADC _CONTR =ADC POWER |ADC SPEEDLL | ch |ADC_START;
_nop_(); //Must wait before inquiry
_nop_();
_nop_();
_nop_();
while (!(ADC_CONTR & ADC_FLAQG)); //Wait complete flag
ADC CONTR &=~ADC FLAG; //Close ADC
return ADC_DATA; //Return ADC result

SERECKII805 1 LI AT  IREH AR IR 13922829991 STC12C2052AD %41 1T 8051 # )WL C45R
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/*

Initial UART

*/

void InitUart()

{

SCON = 0x5a; //8 bit data ,no parity bit
TMOD = 0x20; //T1 as 8-bit auto reload
TH1 =TLI =-(FOSC/12/32/BAUD); //Set Uart baudrate
TR1=1; //T1 start running

¥

/*

Initial ADC sfr

*/

void InitADC()

{ P1=PIMO=PIM1 = Oxff; //Set all P1 as Open-Drain mode
ADC DATA =0; //Clear previous result
ADC_CONTR =ADC_POWER |ADC_SPEEDLL;

Delay(2); //ADC power-on and delay

H

/*

Send one byte data to PC

Input: dat (UART data)

Output:-

*/

void SendData(BYTE dat)

{ while (!TD); //Wait for the previous data is sent
TI=0; //Clear TI flag
SBUF = dat; //Send current data

H

/*

Software delay function

*/
void Delay(WORD n)
{
WORD x;
while (n--)
{
x = 5000;
while (x--);
H
H
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/*

/* --- STC MCU International Limited
/% - JRSTC 1T KA HL A/DEHT)RE
/* --- Mobile: (86)13922805190
/* --- Fax: 86-755-82905966
/* —-- Tel: 86-755-82948412
/* --- Web: www.STCMCU.com
/% U SCEAERR P b S B SO 5 -NZ AR
/% VEAERE PP B E R A TR SRR Bk AR

/*

;/¥Declare SFR associated with the ADC */

ADC_CONTR
ADC_DATA
ADC_LOW2
PIMO

PIMI

;/*Define ADC operation const for ADC_CONTR*/

EQU  0CSH
EQU  0C6H
EQU  OBEH
EQU  091H
EQU  092H

ADC_POWER EQU 80H
ADC_FLAG EQU 10H
ADC_START EQU 08H
ADC_SPEEDLL EQU 00H
ADC_SPEEDL  EQU 20H
ADC_SPEEDH  EQU 40H
ADC_SPEEDHH EQU 60H

ORG 0000H

LIMP  MAIN

ORG 0100H
MAIN:

LCALL INIT_UART

LCALL INIT_ADC
NEXT:

MOV A, #0

LCALL SHOW_RESULT

MOV  A#1

LCALL SHOW_RESULT

MOV  A#2

LCALL SHOW_RESULT

;ADC control register

;ADC high 8-bit result register
;ADC low 2-bit result register
;P1 mode control register0

;P1 mode control registerl

;ADC power control bit
;ADC complete flag
;ADC start control bit
;1080 clocks

;Init UART, use to show ADC result
;Init ADC sfr

;Show channel0 result
;Show channell result

;Show channel2 result

SRR RII8051 B LT A 7]

AL MEESRHAE T ARAR

I AR S HE: 13922829991
Sl 0513-5501 2928 /2929 / 2966

STC12C2052AD A% 1T 8051 A HLF i 251

FEE: 0513-5501 2969 / 2956 / 2947



FASTCH /7 M¥l: www.STCMCU.com UG N /B S Bk T (13922809991)

Tel: 0755-82948411

MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL

SIMP
i

A, #3
SHOW_RESULT
A, #4
SHOW_RESULT
A, #5
SHOW_RESULT
A, #6
SHOW_RESULT
A, #7
SHOW_RESULT

;Show channel3 result

;Show channel4 result

;Show channel5 result

;Show channel6 result

;Show channel7 result

NEXT

;Send ADC result to UART
;Input: ACC (ADC channel NO.)

;Output:-

SHOW_RESULT:

LCALL
LCALL
LCALL

*/
SEND DATA ;Show Channel NO.
GET _ADC RESULT ;Get high 8-bit ADC result
SEND DATA ;Show result

;//if you want show 10-bit result, uncomment next 2 lines

; MOV
; LCALL
RET

A, ADC LOW2
SEND DATA

;Get low 2-bit ADC result
;Show result

/*

;Read ADC conversion result
;Input: ACC (ADC channel NO.)

;Output: ACC (ADC result)

*/

GET_ADC_RESULT:

ORL
MOV
NOP
NOP
NOP
NOP
WAIT:

MOV
INB
ANL
MOV
RET

A, #ADC_POWER | ADC_SPEEDLL | ADC_START
ADC_CONTR, A ;Start A/D conversion
;Must wait before inquiry

A, ADC_CONTR ;Wait complete flag
ACC4, WAIT ;ADC_FLAG(ADC_CONTR.4)

ADC_CONTR HNOT ADC_FLAG ;Clear ADC_FLAG
A, ADC_DATA ;Return ADC result

252 AEREKHIL0SIH A HLILITAT
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i

;Initial ADC sfr

; */

INIT_ADC:
MOV A, #OFFH
MOV  PI, A
MOV  PIMO, A
MOV  PIMI1, A ;Set all P1 as Open-Drain mode
MOV  ADC _DATA, #0 ;Clear previous result
MOV  ADC CONTR, #ADC POWER |ADC SPEEDLL
MOV A, #2 ;ADC power-on and delay
LCALL DELAY
RET

/*

;Initial UART

; */

INIT _UART:
MOV SCON, #5AH ;8 bit data ,no parity bit
MOV  TMOD, #20H ;T1 as 8-bit auto reload
MOV A, #-5 ;Set Uart baudrate -(18432000/12/32/9600)
MOV  THI, A ;Set T1 reload value
MOV  TLI, A
SETB  TR1 ;T1 start running
RET

*

;Send one byte data to PC

;Input: ACC (UART data)

;Output:-

; */

SEND DATA:
JNB TL$ ;Wait for the previous data is sent
CLR TI ;Clear TI flag
MOV SBUF, A ;Send current data
RET

S

;Software delay function

; */

DELAY:
MOV  R2, A
CLR A
MOV RO, A
MOV  RI, A

DELAY1:
DINZ RO, DELAY1
DINZ RI, DELAY1
DINZ R2, DELAY1
RET
END

SRR RII8051 B LT A 7]
FEBURHE: 7 3 U R T AT PR 7]
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Z10E& STC12C2052AD AR5 £ FHPCA/PWME; B

STC12C2052AD R FI| By LR K T 2% FT w2 T EUAs FE 51 (PCA) BEBR, AT FH T2k e i 2% 4b
BRI AL v AR K B R 1) (PWM) i

10.1 5PCA/PWME B x4k INEE S 785

STC12C2052AD £ %1 1T 80518 HL PCA/PWMAFIAThREZF /7482  PCA/PWM SFRs
= fr bt e FL RS ,
5 ik Huo A
B7 | B6 B5 B4 | B3 | B2 | Bl BO
CCON  [PCA Control Register D8H| CF | CR - - |CCF3|CCF2| CCF1 | CCFO |00xx,xx00
CMOD |PCA Mode Register DOH |CIDL - - - - CPS1| CPSO | ECF [0xxx,x000
CCAPMO |PCA Module 0 Mode Register| DAH| - |ECOMO|CAPPO|CAPNO|MAT0|TOGO|PWMO [ ECCF0|x000,0000
CCAPMI |PCA Module 1 Mode Register| DBH| - |ECOMI1|CAPP1|{CAPN1|MAT1|TOGI|PWM]1 [ECCF1|x000,0000
CL PCA Base Timer Low E9H 0000,0000
CH PCA Base Timer High FOH 0000,0000
ccapor, |PCAModule-0 Capture by 0000,0000
Register Low
ccapoy |PCA Module-0 Capture 1 4y 0000,0000
Register High
ccapjp, |[PCAModule-l Capture by 0000,0000
Register Low
ccapiy |PCAModule-l Capture | by 0000,0000
Register High
pca_pwmo|P A PWM Mode Auxiliary | oy 1 ; ; ; - | - |EPcoH|EPCOL |xxxx,xx00
- Register 0
pca pwmi |[FCA PWM Mode Auxiliary | gy 1 ; ; ; - | - |EPcIH|EPCIL |xxxx,xx00
Register 1

254  AEREKHIL0SIH A HLILITAT

AL MIEE SR T ARAF
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1. PCATEER FF2RCMOD

PCA TAERLA ZF A7 2% B4 R
CMOD : PCA T {5 27 17 8%
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
CCON D9H name | CIDL - - - - CPS1 | CPSO | ECF

CIDL: RN & 515 1EPCATHEH I HIAT
M CIDL=0, 78RR FPCATHEL S 4k 2 T 1%
HCIDL=1/, 2 RBER FPCATHE M 1k TAE,
CPS1. CPSO: PCATFEUbkyfiik B3 HIAL. PCATHEUK IR B a1 F R Fs o

CPS1 | CPSO |iEHEPCA/PWMHA B M N
0 0 |0, RGK%EN, SYSclk/12
0 1|1, RGht4Er, SYSclk/2
2, ERTEROME K. BT e 2800 LU TAEEITHE S, Frid
. 0 AT LR BT — AN v tH . AT I B s AR CPU L AE
BiSYSclko T A 52 B 250703 2K, BT PASEEL AT SR
PWMii
1 1 |3, ECUP3.4J%1 NHIZNRE 4 (e KR =SYSclk/2)
ECF: PCATH#is th o Wi GEAr
MECF = OfY, 2% 1EZ7 1748 CCONH CFAL [ H 1B 5
MECF = 1K, W F A7 28CCONAFCFALH .

2. PCAEHI|FFRECCON
PCAE | A f7 2% B X
CCON : PCA¥= il 2l 75 17 85
SFR name | Address | bit B7 B6 B5 B4 B3 B2 Bl BO
CCON D8H name CF CR - - CCF3 | CCF2 | CCF1 | CCFo
CF: PCATHE# MG bR EAL . HPCATHEEE I, CFHAEFER. W RCMODA A7 4%
(ECER B A7,  WICFhr&E A k= bW, CRAL AT @ i stk & A7, B R Al
BAEE
CR: PCATHAFEFIBATIESINL . ZALES R BEA, FRESIPCATHEE RS &AL
WIS AESE,  HSRCHIPCATH S
CCF3: PCARH3FWIbRE . 4 H HLUCEC B SR A7 A AL %A 0@ K AHE %
CCF2: PCAMEHR2H WibRdi. 4 H HLUCBC B SR A7 A AL %A 0@ K AHE %
CCF1: PCARHIFWibRE . 4 HLUCEC B SR A7 A AL %A 0@ K AHE %
CCFO: PCAREHOF bR 4 HLUC A B SR A7 A AL . %A 0@ K AHE %

EERECRMIS0S 1 LT AT IR 13922829991 STC12C2052ADZ41 1T 8051 A HLFCIEH 255
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3. PCALL B/ $3X 55 788 CCAPMn (n=0,1)
PCAREHI LA /i R A A7 2 A =X dn
CCAPMn : PCAREHn (n=0, 1, 2, 3) (I ELAR /4 35 25 17 2%
SFR name | bit B7 B6 B5 B4 B3 B2 Bl B0
CCAPMn | name - ECOMn | CAPPn | CAPNn | MATn | TOGn | PWMn | ECCFn
B7: fREA N RKZH .
ECOMn: FuiF HLH a8 D REF A7 -
MECOMn= 1/}, FIFLLEZRIIEE.
CAPPn: IEH3RIEHINL.
Y CAPPn=1H}, AT EAEHIR.
CAPNn: ffiReshlfe.
M CAPNn=1/f, SV FREEHIR.
MATn:  JCRECHEHIAL
MMATn= 1/, PCATIHEUE 5B LLER/ Hli 3R a7 47 2% BB I UC FCHs B A7 CCONZF A7
#5119 W bR £ A7 CCFn.
TOGn:  BHEEHEHINL .
HTOGn= 11}, TAYE{EPCAR s HAEIN, PCATHEUER I S A L /R & A7
i FEE B VEBC A A CCPo IR % -
(CCP0/P3.7, CCP1/P3.5)
PWMn: Bk % A0,
LPWMn= 11, Fo¥FCCPn VK 5 45 5t .
(CCP0/P3.7, CCP1/P3.5)
ECCFn: ffAECCFn T . RS2 fE 2 CCONI L /Al 3k bR ECCFn, KP4 i .

PCARHI TARRRE X e R W TR 51

PCAREH: TYERI R % E (CCAPMnZif£7%, n=0,1,2,3)
- |ECOMn|CAPPn | CAPNn |MATn|TOGn|PWMn | ECCFn | #5151/ &
0 0 0 0 0 0 | TCUbELE
16 AL, OCPnif) TS il
16RLH A, FOCPni) T BRI i A
1607 I TR,  FCCPn Bk AR fid A
1647 A e ) 4%
16437 i i H
S{rPWM

ol el el Il el

0
0
0
1
1
0

(=N e E=J K= Rl Nl )

0
0
0
0
0
1

ST I Il Sl Il e

0
1
1
0
0
0

ol

4. PCARII6HLITHEE — {R8{LCLFNSS8ICH
CLAICHM /3 5 NEOHAFOH, S 4718 %) 800H, T {#FPCANIZE#HE .
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5. PCATHIR/LLiEF EEE — CCAPHL (REIFETS) MCCAPnH (FEHLFTH)

MPCABHA TSR B LR BT, BT TR A7 &M ) 16 fl#e THEUE s 4PCAREL A
TPWMEERN, SATHRERR B 2. Hrh, n=0. 1, ZrRIxf R0, 1., E67
9000, “EATTH N (123 51 A

CCAPOL — EAH. CCAPOH — FAH: BHOMHHE/ LLE 1728 .

CCAPIL — EBH. CCAPIH — FBH: FH 1L/ LB 517 2%

6. PCAIEEPWMZ 7Z85PCA_PWMO0, PCA_ PWMI1, PCA_PWM2FIPCA_PWM3

PCABLEROIPWM a7 7 2 4% Xl F -
PCA_PWMO : PCARHROMPWM AT A7 7%
SFR name Address bit B7 B6 B5 B4 B3 B2 Bl BO
PCA_PWMO F2H name - - - - - - EPCOH | EPCOL

EPCOH: EPWMHILF, 5CCAPOHZH 9N % .
EPCOL: AEPWMIEZ T, HCCAPOLA. AN HL.
PCAMEER 1 [FJPWM AT A7 8% K 2080 F

PCA_PWMI : PCAREHIPWM A /7 %

SFR name Address bit B7 B6 B5 B4 B3 B2 Bl BO
PCA PWMI F3H name - - - - - - EPCI1H | EPCIL
EPCIH: fEPWMHILN, S5CCAPIHZH RN % .

EPCIL: fEPWMIEZ F, HCCAPILA I EL.

LERERMB0S 1B AL AR G AR SHE: 13922829991 STC12C2052AD A% 1T 8051 ML LIRS 257
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10.2 PCA/PWMAEIRHYLEFS

STC12C2052AD 22 %1) ¥ Fr LA 208 0 G A2 1T 2254 41 PCA/PWM
PCAE A — MR I 1607 I 28, A2 1607 R/ L 52 i, T BFx.

P3.7/CCPO/PCAO0/PWMO
16/7PCA
SEI B8/ g
P3.5/CCP1/PCA1/PWMI1
PCARLHRZE )
BT e TAEEARMEE T . BT/ R R SR e I 2% i s 3mT 3 i) ik

T
STC12C2052AD £41) : #ER0iEHEFIP3. 7/CCPO/PCAO/PWMO
1% RIP3. 5/CCP1/PCAL/PWML

167 PCASE N 2%/ T4 72 2 ML AR 22 SLIN () BE o, LS5/ R TR

FPCAER
SYSclk/12 —E—
syselk2 —fe—d—¢
\ . - CH [ cL
SE B 20 —E— 16R7 3 PCAH K
HME NECI(P3.4) —@—
IDLE —— CMOD [cipL] - | - ] -] - Jcpsi[cpso] ECF |
[cFJer] - T - T - T - Jecri] ccro |cCON

PCA SER 2% /1HHgs 4544
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AT BECHAICLI A 7542 IE7E [ 338 0 16 57 PCAE I B3 A« PCAE i 2% 42 24 B B[
ONFEI R R, AE IR TAEE: 1/12R G Eh. 1/2R %0 b, B 230%E HH BRECT I %6
(P3.4) o 52 &% 1 E505 F CMODAHF 2R T e 25 A7 2% H FICPS LFICPS O KA - ( MLCMODAFRA T
RERFAEE UL

CMODHF 3R Th e 25 77 88 8 2 ML 5PCAMI = . Bl 3R : CIDL, FWMENX T R irEik
PCA; ECF, BEALRF, fHREPCAH T, HPCAZE R 35 R PCATH i AR ECF (CCON. 7) BEAfr.

CCONHE TR T B8 27 47 25 A1 & PCARIZ AT R 4162 (CR) FIPCAERT 8845%E (CF) AR &AMEHLK
Fr& (CCF1/CCFO) o @id# kB HAICRAL (CCON. 6) SRIZATPCA. CROLHIEZINPCASEIH. 4PCA
AR I, CPAZ (CCON. 7) B Ay, i SRCMODEF A7 28 FIECFAL B A7, s A h . CRAL R AliE
AR . CCONZFAZ 2R HIAL0~ LRPCAZAME B FIARE (SLOXT RIARERO, 4714 RAEHL)
20 A VG e Bl b e i pl A A . XSSkt AR TS B . BT BRI — AN B )
Ho

PCAFIEEAN B AR X6 N — MFRR T RE B A7 85 . EA14r B2 MEROXT BICCAPMO, A5HR 1% B
CCAPML. FFBRINAEZF A28 T AHRIBLER ) TAEAE IR HIAT -

2 R A DUBC B 8, ECCEnfz (CCAPMn. 0, n=0, 1M TAEMIBHE) 15 HECCONER
BRI 6 25 1728 1 CCPnAw & Sk = A Hr T o

PWM (CCAPMn. 1) FH>Rf3 BEfik 58 TR Hill 55K

MPCATHEUE 53R/ LU R S 28 A A UL B Ry, @0 SRTOGAZ (CCAPMn. 2) B Az,
L) CEXnfar Hi K R AE BT

MPCATHEUE 5B IR IR/ LR A A7 2 B AE DL BC BT, Wi 2RITACAIMATn (CCAPMn. 3) B
i1, CCONZFA7#8 [ CCEn i ¥ 4 B A .

CAPNn (CCAPMn. 4) FACAPPn (CCAPMn. 5) FRRBEHIKMAKIE B . CAPNnAL{ERE T [
WH R, CAPPnALAFRE LFAWHE . WRBAEBEL, NIPFBARIRE B ERE, FHIRATE
AR

it B {7 CCAPMn 2 77 88 FIECOMn . (CCAPMn. 6) RAFRE LLE AR hAE

FEANPCAREERIE X B2 53 SN AN 2777 4%, CCAPnHAICCAPnL., 24 HBLHFRER LBt , SNk
(R 16ALII T EE . Z4PCARER FZEPWMAR R R B, BT SREE H% i 5 = L

LERERMB0S 1B AL AR G AR SHE: 13922829991 STCI12C2052AD A% 1T 8051 ML LIRS 259
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10.3 PCAEHRE T/EHER
10.3.1 IHIRIEL

PCABEER TAE T s AR R 45 B F R R . BAF —PPCAREE TARFER SRR, HF1E4%s
CCAPMnf 4. (CAPNnFICAPPn) s{F A T —AL A E 1. PCAREIR T/ FHFRAEARS, TR
4R ECCPniaI N (CCPO/P3. 7, CCP1/P3.5) HIBN AT RAEE . KA 2IE ARy, PCAREA 5t
FPCATHEL AR PR F /7 4% (CHFICL) H{EZEE B IR FT A2+ (CCAPnLFICCAPH) .

[cF T er [ - [ - T =T = Tccr] ccrolccon gisi: com

21"
[y EE

CCPn —
' x4
L= 1 ] |_|_|
Lo CCAPnH|CCAPnL
| - IECOMnI CAPPn ICAPNnI MATn | TOGn IPWMn IECCFn |CCAPMn, n=0,1
0 0 0 0 Hidil: DAh, DBh

PCA Capture Mode (PCAf# A=)

TN FECCONSRIE T 8 25 77 22 P 1) 37 CCPn I CCAPMn A4S 7k Th 66 27 2 S v (ST ECCEnA 8 B A,
FEAE T, AR TR S5 FE T R T — AR AR T b, R R R bR EAL B E E

I
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10.3.2 16{ 1 ERTRRIRT
167 A 7 I A 2t A F 4n R T s

Write to CCAPnL WritetoCCAPnHl CF |CR | — | — | — |

| ccF1 | ccro | ccon

f5 1k HeA A AL
0 1

[ ccapnn |ccapnL| e

(To CCFn)

o6 -
1 e 16-Bit comparator IILEEE ! o !

TTTT

[ar |

ECOMn=0, f&1kLbEE
ECOMn=1, K& 4

[ - [ecomn [cappn|capnn|maTn[ToGn [pwMA{ECCEn [cCAPMA
0 0 1 0 0

PCA Software Timer Mode / PCARE L 1647 7 A4 & I o 3\ /PCA LA A5 5

it B 7 CCAPMn A7 25 ECOMnAIMATnA., A8 PCAMIEL /S e i s (EED .
PCA%HT%%E’HE‘ﬁ*ﬁﬁ%ﬁﬁ%ﬁ%ﬁﬁ’]ﬁ*ﬁtb% P H AR, 0 A7 CCFn (FECCONYS Bk I
Re 277 es ) MILIECCFn (fECCAPMnFFEINREZF A7 2 ) #ABELL, K r=Ad .

[CH,CL]%:RS— & KIS (8] B 3001, I [ [a] BE B T3 8 i iy il o, 430k % A I
B NSYSclk/12, AE124NmH b WI[CH,CL]IN1 . 4[CH,CL]¥ N %45 [CCAPnH, CCAPnL]
B, CCFn=1, 7F2AEilrigk. WRFFIRPCAEY W5, 7E ik S5HE 7 W25 [CCAPnH,
CCAPL)SG I —MAHE A EAE , B2 U kel 1) [R] B IS (B TH 2 AR R, AT SR 1 g )
The o e B B B) P4 R B e T B B iR 08 28 LA R PC AT B8R THEUE MR B . RIS I PCA
TR T BE TR T

B, RGBT SY Sclk = 18.432MHz, &£ (I 445 NSY Sclk/12, 5& B[R] T Ay 5ms, 1
PCATHE#8 THEUE N :
PCAHHE#S Ml = T/ ((1/SYSclk )x12)=0.005 / (( 1/18432000)x12 ) = 7680 (10i:#1%0)

= 1EOOH (163 Hi|%5)

Wk U, PCATHIN 51 E1EOOH K, & I I [ 4 72 5ms, Xtk /2 & R4 [CCAPnH,

CCAPnL]¥E I CBK) .
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10.3.3 SiRWBER

A CR D, 24PCATHEES B 5 4 3R 25 A7 8% OB AH VT RO, PCARER () CEXn
S R A B . LS A R, CCAPMn 2947 22 ({1 TOGn, MATnAIECOMnASE A 25 35 B 57 o

%5 CE [ e [ v - | - |- |- [ceri]ccr|ccon
Write to CCAPnL Write to CCAPnH L“-_ |
PCA KT

f5 1k bR
0

| CCAPnH |CCAPnL

! | (To CCFn)
ffife
R T L -

|1T|1T|

ECOMn=0, {5k Lhi%
ECOMn=1, 1R LLEL

CAPPn

CAPNn

| - |ECOMn MATn | TOGn |PWMn| ECCFn | CCAPMn

0 0 1 1 0

PCA High-Speed Output Mode / PCA f=38 4 H A =X

CCAPnL[IJME H5E T PCARLHn 1%t kA% . 4 PCAR B 2Z SY Sclk/28 , i H k(1)
f=SYSclk / (4xCCAPnL )
HH, SYSclk ARG B . Ht, B LA#3H|CCAPnLIF{ECCAPnL = SYSclk / ( 4xf).
TR 2 A S B, AT DY & BNICEE, B
CCAPnL = INT (SYSclk / ( 4xf) +0.5)
oA, INTO)NHUBIZ R, BRI #ln, R%SYSclk = 20MHz, Z3RPCATE K
M 125kHZ K 7, MICCAPL A BN Ay«
CCAPnL = INT (20000000 / ( 4x125000 ) + 0.5 ) = INT ( 40 + 0.5 ) = 40 = 28H
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10.3.4 BKFDIATERIN(PWM)

Jik 55 1 #](PWM, Pulse Width Modulation) & —Ff FIFE 7 RIzH G2t . A
WIEHEA, E=MENIRS) . D/ARIES &6 Z N . STC12C2052AD &5 # 5 HLHY
PCAMER AT LLE AR 7 ¥5E , HH TAE T8 PWMIR R . PWMIE R (4580 T B iR

EPCnH | CCAPnH

i

EPCnL | CCAPnL

l | o

enable ofr (0,CL)<(EPCnL,CCPnL)
| wum oD rwwe
- (0,CL)>=(EPCnL,CCPnL)
i b
0 CL

CL overflow

[ - [ecomn | capen [ capnn | mamn | ToGn | pwmn | ECCRn [ CCAPMN, n=0,1
1 0 0 0 0 1 0

PCA PWM mode / T i fill ik v T8 & 4 AR 2K

A PCARE R AT F/EPWMA . (BB o By SR B T PCA E I 2% U Isf b s

W T AT BRI A A PCAE I 8%, T EATM S TR AR . S AN 15 5 2
bR ST ARG, 548 B ()3 3K %5 77 25 [EPCnL, CCAPnL]H 5. Y& F 8 CLIY{E /N T[EPCiL,
CCAPnL]Ff, Hith Afk:; UHFFRCLIMESE TBIKT[EPCnL, CCAPnL]R, #ith vE. 4CL
(B FHFFAZ 003 H i, [EPCnH, CCAPnH] ) 2 25 3 B|[EPCnL, CCAPnL]H o JX A% ik n] S8
T IHEHPWM. ZAEFEPWME I, HERCCAPMNZF 17 2% I PWMnATECOMNA 2 7 B 47

g o N T R

FPWMASHH, Fbl:  PWMHi%E= PCAHZJZT“ME’H

PCA B NJE AT LA LA R 4R rhik % —F. SYSclk/12, SYSclk/2, 5E I #50/#3% H1, ECU/
P3.4%i N .
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246 FESRPWME A% A38KHz, #SYSclk/2PCA/PWMIN &g NI, =K HiSY Sclkf{f
it 5 A 2038000=SYSclk/2/256, 153 F| /MBI #1452 SY Sclk=38000 x 256 x 2=19,456,000
G B S AT AR B PW M, R I R I AR O vk Hh 2 B ECTI ) 4 AN AE NPCA/PWM
lingE PN
MEPCnL = 0 &, ECCAPnL = 00HI, PWMIH & i i 5
{EPCnL = 1 &, CCAPnL = OFFHI}, PWMI# & i A

B EANYO IVE NPWMALE I, % 0 HPIRAS

PWM.Z {1 FHPIRAS PWM H I T ARPIR S
55 _F B/ HEXL ] s /5E bR, B0 g H PR AR 1K - 10K
SRR /o R | SRR /5E bR, BN s PRV FE L 1K-10K
Sk PNAE PWM AL
R ViRl
PR 37t FELFELFH TOK 211K
wavon DXf——= o HHH
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10.4 FAPCAINEEY RINBHEIRIRHIZRSF (CREFFLCHIZR)

1. CiEF:

/* */

/* --- STC MCU International Limited */

/* 3R STC 1T ZAUHFHL FIPCATIAE AN T —-enmeeeee %

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

/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
PR BAE R o B LR B HZARY e - */
P VELERR P R B E AR B T R R B R AR - */
/* */

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

typedef unsigned char BYTE;
typedef unsigned int WORD;

/*Declare SFR associated with the PCA */

sbit EPCAI = IE"6;

sfr CCON = 0xD§; //PCA control register

sbit CCFO0 = CCON"0; //PCA module-0 interrupt flag

sbit CCF1 = CCON"I; //PCA module-1 interrupt flag

sbit CR = CCON"6; //PCA timer run control bit

sbit CF = CCON"7,; //PCA timer overflow flag

sfr CMOD = 0xD9; //PCA mode register

sfr CL = 0xE9; //PCA base timer LOW

sfr CH = 0xF9; //PCA base timer HIGH

sfr CCAPMO = 0xDA; //PCA module-0 mode register

sfr CCAPOL = OxEA; //PCA module-0 capture register LOW
sfr CCAPOH = OxFA; //PCA module-0 capture register HIGH
sfr CCAPM1 = 0xDB; //PCA module-1 mode register

sfr CCAPIL = OxEB; //PCA module-1 capture register LOW
sfr CCAPIH = OxFB; //PCA module-1 capture register HIGH
sfr CCAPM2 = 0xDC; //PCA module-2 mode register

sfr CCAP2L = O0xEC; //PCA module-2 capture register LOW
sfr CCAP2H = O0xFC; //PCA module-2 capture register HIGH
sfr CCAPM3 = 0xDD; //PCA module-3 mode register

sfr CCAP3L = OxED; //PCA module-3 capture register LOW
sfr CCAP3H = OxFD; //PCA module-3 capture register HIGH
sfr PCAPWMO = 0xF2;

sfr PCAPWMI1 = 0xF3;

sfr PCAPWM2 = 0xF4,

sfr PCAPWM3 = 0xF5;
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sbit PCA_LED = PI170; //PCA test LED
void PCA_isr() interrupt 7 using 1
{
CCF0 =0; //Clear interrupt flag
PCA_LED =!PCA_LED; /Itoggle the test pin while CEXO0(P1.3) have a falling edge
H
void main()
{
CCON = 0; //nitial PCA control register
//PCA timer stop running
//Clear CF flag
//Clear all module interrupt flag
CL=0; //Reset PCA base timer
CH =0;
CMOD = 0x00; //Set PCA timer clock source as Fosc/12
//Disable PCA timer overflow interrupt
CCAPMO = 0x11; //PCA module-0 capture by a negative tigger on CEX0(P1.3)
//and enable PCA interrupt
/1 CCAPMO = 0x21; //PCA module-0 capture by a rising edge on CEX0(P1.3)
//and enable PCA interrupt
/1 CCAPMO = 0x31; //PCA module-0 capture by a transition (falling/rising edge)
/lon CEX0(P1.3) and enable PCA interrupt
CR=1; //PCA timer start run
EPCAI=1;
EA=1;
while (1);
H
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2. CHwiEFr:

/* */
/* --- STC MCU International Limited */
/% - 7R STC 1T RN Bl FIPCAThBEY R AN rh b - */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
I S s Ry e @ T 07 ) S — *
MABTERR P B EE A 1 SRR R SR e */
/* */
;/*Declare SFR associated with the PCA */
EPCAI BIT IE.6
CCON EQU 0DS8H ;PCA control register
CCFO0 BIT CCON.0 ;PCA module-0 interrupt flag
CCF1 BIT CCON.1 ;PCA module-1 interrupt flag
CR BIT CCON.6 ;PCA timer run control bit
CF BIT CCON.7 ;PCA timer overflow flag
CMOD EQU 0D9H ;PCA mode register
CL EQU 0E9H ;PCA base timer LOW
CH EQU 0F9H ;PCA base timer HIGH
CCAPMO EQU O0DAH ;PCA module-0 mode register
CCAPOL EQU 0EAH ;PCA module-0 capture register LOW
CCAPOH EQU OFAH ;PCA module-0 capture register HIGH
CCAPM1 EQU ODBH ;PCA module-1 mode register
CCAPIL EQU 0OEBH ;PCA module-1 capture register LOW
CCAPIH EQU OFBH ;PCA module-1 capture register HIGH
CCAPM2 EQU 0DCH ;PCA module-2 mode register
CCAP2L EQU 0OECH ;PCA module-2 capture register LOW
CCAP2H EQU OFCH ;PCA module-2 capture register HIGH
CCAPM3 EQU ODDH ;PCA module-3 mode register
CCAP3L EQU OEDH ;PCA module-3 capture register LOW
CCAP3H EQU OFDH ;PCA module-3 capture register HIGH
PCA LED BIT P1.0 ;PCA test LED

ORG 0000H

LIMP MAIN

SRR RII8051 B LT A 7]
FEBURHE: 7 3 U R T AT PR 7]

I AR S HE: 13922829991
HAHL: 0513-55012928/2929/2966  fEE: 0513-5501 2969 /2956 /2947
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ORG 0033H
PCA_ISR:
CLR CCFO ;Clear interrupt flag
CPL PCA_LED ;toggle the test pin while CEX0(P1.3) have a falling edge
RETI
ORG 0100H
MAIN:
MOV  CCON, #0 ;Initial PCA control register
;PCA timer stop running
;Clear CF flag
;Clear all module interrupt flag
CLR A ;
MOV CL, A ;Reset PCA base timer
MOV  CH, A ;
MOV CMOD, #00H ;Set PCA timer clock source as Fosc/12
;Disable PCA timer overflow interrupt
MOV  CCAPMO.#11H ;PCA module-0 capture by a falling edge on CEX0(P1.3)
;and enable PCA interrupt
; MOV  CCAPMO.#21H ;PCA module-0 capture by a rising edge on CEXO0(P1.3)
;and enable PCA interrupt
; MOV  CCAPMO,#31H ;PCA module-0 capture by a transition (falling/rising edge)
;on CEXO0(P1.3) and enable PCA interrupt
SETB CR ;PCA timer start run
SETB  EPCAI
SETB EA
SIMP  §
END
268  AERIKHIS0sIE LT AR] RIS 13922829991 STC12C2052AD S 1T 8051 F /Bl s 4T
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10.5 APCAIhEES I ERT 23R BII2F (CIEF AL 4mizF)

1. CEF

/* */

/* --- STC MCU International Limited */

/% - 7R STC 1T HRAHE L FHPCATIRE L1667 € I 4% - */

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

/¥ --- Tel: 86-755-82948412 */

/* --- Web: www.STCMCU.com */
g L 2a LIy T T e LT EAT T ) — *
/% VEAERE P B E AR T SRR Bk R - */
/* */

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

#define FOSC  18432000L
#define TI100Hz (FOSC/12/100)

typedef unsigned char BYTE;

typedef unsigned int WORD;

/*Declare SFR associated with the PCA */

sbit EPCAI = [E"6;

sfr CCON = 0xD§; //PCA control register

sbit CCFO0 = CCON"0; //PCA module-0 interrupt flag

sbit CCF1 = CCON"I; //PCA module-1 interrupt flag

sbit CR = CCON"6; //PCA timer run control bit

sbit CF = CCON"7; //PCA timer overflow flag

sfr CMOD = 0xD9; //PCA mode register

sfr CL = 0xE9; //PCA base timer LOW

sfr CH = 0xF9; //PCA base timer HIGH

sfr CCAPMO = 0xDA; //PCA module-0 mode register

sfr CCAPOL = O0xEA; //PCA module-0 capture register LOW
sfr CCAPOH = OxFA; //PCA module-0 capture register HIGH
sfr CCAPM1 = 0xDB; //PCA module-1 mode register

sfr CCAPIL = OxEB; //PCA module-1 capture register LOW
sfr CCAPI1H = O0xFB; //PCA module-1 capture register HIGH
sfr CCAPM2 = 0xDC; //PCA module-2 mode register

sfr CCAP2L = 0xEC; //PCA module-2 capture register LOW
sfr CCAP2H = 0xFC; //PCA module-2 capture register HIGH
sfr CCAPM3 = 0xDD; //PCA module-3 mode register

sfr CCAP3L = OxED; //PCA module-3 capture register LOW
sfr CCAP3H = O0xFD; //PCA module-3 capture register HIGH
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sbit PCA _LED = PI"0;
BYTE cnt;
WORD value;

void PCA_isr() interrupt 7 using 1

{

CCF0 = 0;
CCAPOL = value;
CCAPOH = value >> 8;
value += T100Hz;
if (ent-- == 0)
{

cnt = 100;

PCA_LED = IPCA_LED;

void main()

{

CCON = 0;

CL=0;
CH = 0;
CMOD = 0x00;

value = T100Hz;
CCAPOL = value;
CCAPOH = value >> 8;
value += T100Hz;
CCAPMO = 0x49;

CR=1;
EPCAI=1;
EA=1;
cnt =0;

while (1);

//PCA test LED

//Clear interrupt flag

//Update compare value

//Count 100 times
//Flash once per second

//nitial PCA control register
//PCA timer stop running
/IClear CF flag

/IClear all module interrupt flag
//Reset PCA base timer

//Set PCA timer clock source as Fosc/12
//Disable PCA timer overflow interrupt

//nitial PCA module-0

//PCA module-0 work in 16-bit timer mode

//land enable PCA interrupt

//PCA timer start run
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2. LERIEF-

/* */
/* --- STC MCU International Limited */
/¥ - J7x STC 1T RAF AL FHPCAT)RE LI 161 58 I % ------—- */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
L 3T Rl e e L)1 — */
i Tl S Tt I Lol @ Y AETGo1 TS ol J— %
* ¥
T100Hz EQU 3C00H ;(18432000/ 12 / 100)

;/*Declare SFR associated with the PCA */

EPCAI BIT IE.6
CCON EQU 0D8H ;PCA control register
CCFO0 BIT CCON.O ;PCA module-0 interrupt flag
CCF1 BIT CCON.1 ;PCA module-1 interrupt flag
CR BIT CCON.6 ;PCA timer run control bit
CF BIT CCON.7 ;PCA timer overflow flag
CMOD EQU 0D9H ;PCA mode register
CL EQU 0E9H ;PCA base timer LOW
CH EQU 0F9H ;PCA base timer HIGH
CCAPMO EQU 0DAH ;PCA module-0 mode register
CCAPOL EQU 0EAH ;PCA module-0 capture register LOW
CCAPOH EQU OFAH ;PCA module-0 capture register HIGH
CCAPM1 EQU 0DBH ;PCA module-1 mode register
CCAPIL EQU 0OEBH ;PCA module-1 capture register LOW
CCAPIH EQU OFBH ;PCA module-1 capture register HIGH
CCAPM2 EQU 0DCH ;PCA module-2 mode register
CCAP2L EQU 0ECH ;PCA module-2 capture register LOW
CCAP2H EQU OFCH ;PCA module-2 capture register HIGH
CCAPM3 EQU 0DDH ;PCA module-3 mode register
CCAP3L EQU OEDH ;PCA module-3 capture register LOW
CCAP3H EQU OFDH ;PCA module-3 capture register HIGH
PCA_LED BIT P1.0 ;PCA test LED
CNT EQU 20H

ORG 0000H

LIMP MAIN
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ORG  0033H
LIMP PCA ISR
ORG  0100H
MAIN:
MOV  SP, #3FH
MOV  CCON, #0
CLR A
MOV  CL, A
MOV  CH, A
MOV  CMOD, #00H
MOV  CCAPOL#LOW T100Hz
MOV  CCAPOH#HIGH T100Hz
MOV  CCAPMO,#49H
SETB CR
SETB  EPCAI
SETB EA
MOV  CNT,  #100
SIMP  §
PCA ISR:
PUSH PSW
PUSH ACC
CLR  CCF0
MOV A, CCAPOL
ADD A, #LOW T100Hz
MOV  CCAPOL,A
MOV A, CCAPOH
ADDC A, #HIGH T100Hz
MOV  CCAPOH,A
DINZ CNT, PCA ISR EXIT
MOV  CNT,  #100
CPL  PCA LED
PCA ISR EXIT:
POP  ACC
POP  PSW
RETI
END

;Initial stack point

;Initial PCA control register

;PCA timer stop running

;Clear CF flag

;Clear all module interrupt flag

;Reset PCA base timer

;Set PCA timer clock source as Fosc/12
;Disable PCA timer overflow interrupt

s

;Initial PCA module-0

;PCA module-0 work in 16-bit timer mode and enable PCA interrupt

;PCA timer start run

;Clear interrupt flag

;Update compare value

;count 100 times

;Flash once per second
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10.6 PCAffE SR KA RGIER (CIZEFFCHmIzF)

1. CiEF:

/* */
/* --- STC MCU International Limited */

/% - Jf7x STC 1T RAIH T HL PCAKH H g KT --mmmmmmmmmmmmeee- */

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

/* —-- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
L STl G e e L)1 e — *
i IS e Tt I Ll g Y AEr o1 S I — %
* ¥

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

#define FOSC  18432000L
#define T100KHz (FOSC /4 /100000)

typedef unsigned char BYTE,;

typedef unsigned int WORD;

/*Declare SFR associated with the PCA */

sbit EPCAI = IE"6;

sfr CCON = 0xD§; //PCA control register

sbit CCFO0 = CCON"0; //PCA module-0 interrupt flag

sbit CCF1 = CCON"I; //PCA module-1 interrupt flag

sbit CR = CCON"6; //PCA timer run control bit

sbit CF = CCON"T7; //PCA timer overflow flag

sfr CMOD = 0xD9; //PCA mode register

sfr CL = 0xE9; //PCA base timer LOW

sfr CH = 0xF9; //PCA base timer HIGH

sfr CCAPMO = 0xDA; //PCA module-0 mode register

sfr CCAPOL = OxEA; //PCA module-0 capture register LOW
sfr CCAPOH = OxFA; //PCA module-0 capture register HIGH
sfr CCAPM1 = 0xDB; //PCA module-1 mode register

sfr CCAPIL = OxEB; //PCA module-1 capture register LOW
sfr CCAPIH = OxFB; //PCA module-1 capture register HIGH
sfr CCAPM2 = 0xDC; //PCA module-2 mode register

sfr CCAP2L = O0xEC; //PCA module-2 capture register LOW
sfr CCAP2H = O0xFC; //PCA module-2 capture register HIGH
sfr CCAPM3 = 0xDD; //PCA module-3 mode register

sfr CCAP3L = O0xED; //PCA module-3 capture register LOW
sfr CCAP3H = OxFD; //PCA module-3 capture register HIGH
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sbit PCA_LED = PI"0;
BYTE cnt;
WORD value;

void PCA_isr( ) interrupt 7 using 1
{
CCF0 = 0;
CCAPOL = value;
CCAPOH = value >> §;
value += T100KHz;

void main()

{
CCON = 0;

CL=0;
CH=0;
CMOD = 0x02;

value = T100KHz;
CCAPOL = value;
CCAPOH = value >> §;
value += T100KHz;
CCAPMO = 0x4d;

CR=1;
EPCAI=1;
EA=1;
cnt=0;

while (1);

//PCA test LED

//Clear interrupt flag

//Update compare value

//Initial PCA control register
//PCA timer stop running
//Clear CF flag

//Clear all module interrupt flag
//Reset PCA base timer

//Set PCA timer clock source as Fosc/2
//Disable PCA timer overflow interrupt

//P1.3 output 100KHz square wave
//Initial PCA module-0

//PCA module-0 work in 16-bit timer mode

//and enable PCA interrupt, toggle the output pin CEXO0(P1.3)

//PCA timer start run
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2. CéwmtzFr:

/* */
/* --- STC MCU International Limited */
/% - Jf7x STC 1T RAIH T HL PCATH H i BT --mmmmmmmmmmmmeee- */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
L B2 e ol e 3ol e ] R 1 N —— */
M VETERR R P BOCE I 1R SRR BRI - */
/* */
T100KHz EQU 2EH ;(18432000 / 4 / 100000)
;/*Declare SFR associated with the PCA */
CCON EQU 0D8H ;PCA control register
CCFO0 BIT CCON.O ;PCA module-0 interrupt flag
CCF1 BIT CCON.1 ;PCA module-1 interrupt flag
CR BIT CCON.6 ;PCA timer run control bit
CF BIT CCON.7 ;PCA timer overflow flag
CMOD EQU 0D9H ;PCA mode register
CL EQU O0E9H ;PCA base timer LOW
CH EQU 0F9H ;PCA base timer HIGH
CCAPMO EQU 0DAH ;PCA module-0 mode register
CCAPOL EQU 0EAH ;PCA module-0 capture register LOW
CCAPOH EQU OFAH ;PCA module-0 capture register HIGH
CCAPM1 EQU 0DBH ;PCA module-1 mode register
CCAPIL EQU 0OEBH ;PCA module-1 capture register LOW
CCAPIH EQU OFBH ;PCA module-1 capture register HIGH
CCAPM2 EQU 0DCH ;PCA module-2 mode register
CCAP2L EQU 0ECH ;PCA module-2 capture register LOW
CCAP2H EQU OFCH ;PCA module-2 capture register HIGH
CCAPM3 EQU 0DDH ;PCA module-3 mode register
CCAP3L EQU OEDH ;PCA module-3 capture register LOW
CCAP3H EQU OFDH ;PCA module-3 capture register HIGH
ORG 0000H
LIMP MAIN
ORG 0033H
PCA_ISR:
PUSH PSW
PUSH ACC
CLR CCFO0 ;Clear interrupt flag
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MOV A, CCAPOL
ADD A, #T100KHz
MOV  CCAPOL,A
CLR A
ADDC A, CCAPOH
MOV  CCAPOH,A
PCA_ISR_EXIT:
POP  ACC
POP  PSW
RETI
ORG  0100H
MAIN:
MOV  CCON, #0
CLR A
MOV  CL, A
MOV CH, A
MOV  CMOD, #02H
MOV  CCAPOL #T100KHz
MOV CCAPOH,#0
MOV  CCAPMO #4dH
SETB CR
SETB  EA
SIMP  §
END

;Update compare value

;Initial PCA control register

;PCA timer stop running

;Clear CF flag

;Clear all module interrupt flag

;Reset PCA base timer

s

;Set PCA timer clock source as Fosc/2
;Disable PCA timer overflow interrupt

;P1.3 output 100KHz square wave

;Initial PCA module-0

;PCA module-0 work in 16-bit timer mode
;and enable PCA interrupt, toggle the output pin CEXO0(P1.3)

;PCA timer start run

276  AEREKHILOSIH A HLILITAT

AL MIEE SR T ARAF

IR AR S 13922829991
SML: 0513-5501 2928 / 2929 / 2966

STCI12C2052AD £ 5! 1T 8051 H F HLA S H5re

FEE: 0513-5501 2969 / 2956 / 2947



ZFESTCHJTMi: www.STCMCU.com QIR N /B S k7K F(13922809991)  Tel: 0755-82948411  Fax: 0755-82905966

10.7 PCAiiHPWMRBIRGIIZRF (CIEFF L 4mizF)

1. CIEFF:

/* */

/* --- STC MCU International Limited */

/% J7x STC 1T &5 5 A KL PCA%HPWM */

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

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

/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
L S el 355 [ e oS TR 1 N — *
T e et e el E A EFaiG17 E S ol — ot
/* */

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

#define FOSC  18432000L
typedef unsigned char BYTE;

typedef unsigned int WORD;

/*Declare SFR associated with the PCA */

sfr CCON = 0xDBg; //PCA control register

sbit CCFO0 = CCON"0; //PCA module-0 interrupt flag

sbit CCF1 = CCON"I; //PCA module-1 interrupt flag

sbit CR = CCON"6; //PCA timer run control bit

sbit CF = CCON"T7; //PCA timer overflow flag

sfr CMOD = 0xD9; //PCA mode register

sfr CL = 0xE9; //PCA base timer LOW

sfr CH = 0xF9; //PCA base timer HIGH

sfr CCAPMO = 0xDA; //PCA module-0 mode register

sfr CCAPOL = OxEA; //PCA module-0 capture register LOW
sfr CCAPOH = OxFA; //PCA module-0 capture register HIGH
sfr CCAPM1 = 0xDB; //PCA module-1 mode register

sfr CCAPIL = OxEB; //PCA module-1 capture register LOW
sfr CCAPIH = 0OxFB; //PCA module-1 capture register HIGH
sfr CCAPM2 = 0xDC; //PCA module-2 mode register

sfr CCAP2L = O0xEC; //PCA module-2 capture register LOW
sfr CCAP2H = O0xFC; //PCA module-2 capture register HIGH
sfr CCAPM3 = 0xDD; //PCA module-3 mode register

sfr CCAP3L = OxED; //PCA module-3 capture register LOW
sfr CCAP3H = 0xFD; //PCA module-3 capture register HIGH
sfr PCAPWMO = 0xF2;

sfr PCAPWMI1 = OxF3;

sfr PCAPWM2 = 0xF4;

sfr PCAPWM3 = 0xF5;
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void main()

{
CCON=0; //nitial PCA control register
//PCA timer stop running
//Clear CF flag
//Clear all module interrupt flag
CL=0; //Reset PCA base timer
CH=0;
CMOD = 0x02; //Set PCA timer clock source as Fosc/2
//Disable PCA timer overflow interrupt
CCAPOH = CCAPOL = 0x80; //PWMO port output 50% duty cycle square wave
CCAPMO = 0x42; //PCA module-0 work in 8-bit PWM mode
//land no PCA interrupt
CCAPIH = CCAPIL = 0xff; //PWMI1 port output 0% duty cycle square wave
PCAPWMI1 = 0x03;
CCAPMI1 = 0x42; //PCA module-1 work in 8-bit PWM mode
//land no PCA interrupt
CR=1; //PCA timer start run
while (1);
}
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2. JLERIEFT-

/* */
/* --- STC MCU International Limited */
/¥ — 7~ STC 1T ZFH A KL PCA%HPWM */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
L S s i P e et AT 1 N —— +/
R e I I S I U U WS PRS0 2R 1 — ot
/* */

;/*Declare SFR associated with the PCA */

CCON EQU 0D8H ;PCA control register
CCFO0 BIT CCON.0 ;PCA module-0 interrupt flag
CCF1 BIT CCON.1 ;PCA module-1 interrupt flag
CR BIT CCON.6 ;PCA timer run control bit
CF BIT CCON.7 ;PCA timer overflow flag
CMOD EQU 0D9H ;PCA mode register
CL EQU 0E9H ;PCA base timer LOW
CH EQU 0F9H ;PCA base timer HIGH
CCAPMO EQU ODAH ;PCA module-0 mode register
CCAPOL EQU 0EAH ;PCA module-0 capture register LOW
CCAPOH EQU OFAH ;PCA module-0 capture register HIGH
CCAPM1 EQU O0DBH ;PCA module-1 mode register
CCAPIL EQU 0OEBH ;PCA module-1 capture register LOW
CCAPIH EQU OFBH ;PCA module-1 capture register HIGH
CCAPM2 EQU 0DCH ;PCA module-2 mode register
CCAP2L EQU 0OECH ;PCA module-2 capture register LOW
CCAP2H EQU OFCH ;PCA module-2 capture register HIGH
CCAPM3 EQU ODDH ;PCA module-3 mode register
CCAP3L EQU OEDH ;PCA module-3 capture register LOW
CCAP3H EQU OFDH ;PCA module-3 capture register HIGH

ORG 0000H

LIMP MAIN

ORG 0100H
MAIN:

MOV CCON, #0 ;Initial PCA control register

;PCA timer stop running
;Clear CF flag

;Clear all module interrupt flag
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CLR A

MOV  CL, A
MOV  CH, A
MOV  CMOD, #02H
MOV A, #080H
MOV  CCAPOH,A
MOV  CCAPOL,A
MOV  CCAPMO,#42H
MOV A, #0COH
MOV  CCAPIH.A
MOV  CCAPILA
MOV  CCAPMI1,#42H
SETB CR

SIMP  §

END

s

;Reset PCA base timer

s

;Set PCA timer clock source as Fosc/2

;Disable PCA tim

s

er overflow interrupt

;PWMO port output 50% duty cycle square wave

;PCA module-0 work in 8-bit PWM mode and no PCA interrupt

;PWMI1 port output 25% duty cycle square wave

s

;PCA module-1 work in 8-bit PWM mode and no PCA interrupt

;PCA timer start run
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10.8 F| FHPWMSLIND/ATHRERY L 8Y & F 2% BX (]

-/
p22[]1 32[—]VvDpD
r23[]2 31[JP2.1
RST[ 13 30[—1P2.0
RxD/P3.0 4 291 P1.7/ADC7
TxD/P3.1 15 28] P1.6/ADC6
Po.o0[_]6 27[_] PL.5/ADCS
XTAL2 7 8 26[_1P0.3
XTAL1 )8 I 25 ] P1.4/ADC4
wToP32 ]9 3 24 ] P1.3/ADC3
Po.1[J10 23[_]P0.2
INT1/P3.3 []11 22[] P1.2/ADC2/LVD
ECI/TO/P3.4 12 21 ] P1.I/ADCI/CLKOUTI
PWMU/T1/P3.5 13 20 ] P1.O/ADCO/CLKOUTO
p24a[Ju4 191 P3.7/PWMO
P2s[]15 18_]P2.7
vss[]16 17[_]P2.6

10K

SRR RII8051 B LT A 7]
FEBURHE: 7 3 U R T AT PR 7]
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SNE [ HITINEREDO (SPIHEO)

STC12C2052AD R Ay LG 2 7 — M B AT @EE D —— SPHZM . SPLE—HM4
ML, ol FB G S, MR EER. ERAMMER. 7R LR EIA3
Mbps 13 H (TAESE A 12MHz I, @15 CPUF 45K F20MHz336MHz, AT 5 &y, MR if
FETCIEARR, SYSclk/8LANHLT) , i FA 1E 4 58 lihr A S o bR E RS o

11.1 5SPIThgEtRRE < FF RN EE S Fs

STC12C2052AD £ 41 1T 8051y HLSPIZhREMELAF IR TN RE R /7 4%  SPI Management SFRs
oMbk R A
A HFF5 Sl

i Eitipu Hhuhik
B7 B6 B5 B4 B3 B2 Bl BO
SPCTL SPI Control Register | 85H [SSIG| SPEN | DORD [ MSTR [CPOL [ CPHA| SPR1 [ SPRO |0000,0100
SPSTAT SPI Status Register 84H [ SPIF | WCOL - - - - - - 00XX,XXXX
0000,0000

SPDAT SPI Data Register 86H

1. SPIZHI & 728 SPCTL

SPI il 75 A7 2% 1A% 2L T
SPCTL : SPI= il %5 17 #%
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
SPCTL 85H name | SSIG | SPEN [ DORD | MSTR | CPOL | CPHA | SPR1 | SPRO

SSIG: SS3| I ZEF5 47 .
SSIG=1, MSTR ({74) Hffi5E 2814 FEHLIE R ML

SSIG=0, SSHHF -1 5E 43 1F Jy T ALIE 2 ML, SSHITT {10 145 Fl (LSPIE Mt 3 8)

SPEN: SPH#HES .
SPEN=1, SPIf#ifE;
SPEN=0, SPI#Z%1l:, A4 SPI5|EE/E NIOI# .

DORD: ¥ 72 SPIEUE &2 F S AL I -
DORD=1, #i7HILSB (FRALA7) f e Ki%k;
DORD=0, ¥#i5IMSB (& &%) o K i% o

MSTR: F/MIEIEFEAL (WSPIEMIEFER) -

CPOL: SPINFEh#z 1 .
CPOL=1, SPICLKZ NI AmE T, SPICLKMIRETIN B SN T FEHsmE s B .
CPOL=0, SPICLKZ N MK, SPICLK M ATH & ys g b FHE S W N T B .
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CPHA: SPIN#FAHALIE o
CPHA=1, #3EAESPICLK [ RTIEHOREY, FE1E G I i ikt .
CPHA=0, #EFESSHME (SSIG=00) W #IEZN, 7ESPICLK MG My pEck A, JH1E
BT YS RRE ., (JE: SSIG = I IHERAE AR 2 SO
SPR1. SPRO: SPIN 43 Rk Pzt . SPIN 4k £#un R A4,
SPI B A7 (1) 3k £

SPR1 | SPRO IiHf( SCLK )
0 0 CPU_CLK/4
0 1 CPU_CLK/16
1 0 CPU_CLK/64
1 1 CPU_CLK/128

Hrf, CPU CLKZCPUR 4.

2. SPIRZSE 77 85SPSTAT
SPLIRFS 7 A7 4% HIA% X
SPSTAT: SPLIRZAZF A7 4%
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
SPCTL CDH name | SPIF | WCOL - - - -

SPIF: SPIf&4i 56 ibr & o
YRR AT S T, SPIFE A . hE, anSRSPIH Wik +1 7 (RVESPI (IE2.1) 1
EA(IE.7) #E A7), W=k, ZSPIAhT EM X HSSIG=0/}, fHSS i A 31 9K zh
AKHLSY, SPIFHUR E AL, Fon “MEeZ” o SPIFbR & @ B P S N 1 TEE
WCOL: SPI'5 M 5p5E .
FEEGHEAL 4 (1) A2 T A SR SPT Ui a7 47 45 SPDATHAT 5 #:4F, WCOL¥ B A .
WCOLbr & A HEN1TEE.

3. SPI¥HEE 73 SPDAT
SPIEE A A7 & HIA a0 T
SPDAT: SPIUHE 77 174
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
SPDAT CFH name

SPDAT.7 - SPDAT.0: &4 £ £7Bit7~Bit0
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11.2 SPIEORYZEH
STC12C2052AD £ 51 8. A ML AISPIT e J5 HE B 4 B s

»|S
" MISO
CPU 4 P1.6
M
< SHLFE AL 77 A7 3% s | MosI
PN s g 4 g B P
par it B g X Pkl
4,16,64,128 R SPICLK
A A A P1.7
N clock
e SPI 40 (EHL S ae— S _
I >l L >\ | SS
Z| 2 —w W Pl.4
=l &
~A A
iy MSTR 2 &
SPI 5 <« SPEN z
= - zl 2l ¢l =| 2| =
\ A o -
A > SPIEHIAAH
|SPI RE TR |
SPI R
WG R K
wk
\ 4
SPI DjReJ7 HE &

SPIFIRZ o7& — NBALFENL B AT s A AP SR p 2%, B vl LAE] I A0 N iie . FESP T 1
fERIERE T, RIE BB A A e B 2 b g

TR, ERIE I, XA S BISPDATH A7 g h . BT SSE
GAREDLT ERAAEMBRERT, LAHESSTE T NA RO S &N BE S 5, T
AT R . TEMEETT, R A RS, SSE S NE S, XA FAT LR
WeRE B SRR U TR R, SPTHE IV &I T — N8l .
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11.3 SPHEOMEIERE
SPIE 14544 1: SCLK/P1.7, MOSI/P1.5, MISO/P1.641SS/P1.4 ,

MOSI ( Master Out Slave In, FHMN): E&H 5 H AN, HT EH442
MBSAEI B AT B A . ARIESPIINYE, 2 MMM —RMOSIE T2k, e $hid S w2
W, FHUKBAREMOS TR 526 1, MHLTE %0 SR SRELZE 0 -

MISO ( Master In Slave Out, T AMH): AZEIH A 8 r0%A, T SEBLN A1
B F BB SPIHEH, —AENEEZ MM, Kk, EHLHMISOE S L aE
BRIZAMNLLE, BiE B, 2 PMHIEE RMISOE 54, SN S —DPIVLERER, HAd M
HURLKS FEMISO 5] JHBR 50 B e BEARAS

SCLK ( SPI Clock, HATHMEM{E5): HATH {5 5 & E 8RS B AN rdmAN, HT
)35 3 B8 PE AN 28 2 [BIZEMOS TRIMI SOZE I (¥ B2 A7 i A . 24 3= 2844 I 3h— IR B A& dan it
3017 42 84N SCLK I & JE B 5 24 ML . 7ESCLKFI AN RS &b ( b FF VS B F Y 55 H —fr %k
Wio BTCL, —REHE AT DAL — A1 B0

SCLK. MOSIFIMISOIE & Al AN 85 5 %2 SPI#S i e fE— ik . Bl it MOSI i AL %
FIMHL, EIMISOHMHUELIER ENL. SCLKIE 57 F AU i, MR A . W
HSPILRGi# 2% 1, EISPEN(SPCTL.6)=0 (EAH) , XU AR AT fE NI/O Il

SS( Slave Select, MALIEFRAS 5): XRE—MRNGE T, T84 ERERL T MR
SPIfith, THRMMBERT, SSHMEH AR, EEHRT, SPIEED A A 1H,
RAETE T MR B, SR FSSA R LT M. FBI Tl % K LA SS 4 I I 10K QI
B ER B . AN AHLEISSEEFHUAIT/0E,  H LR P B, DAE 3 B AL
FEMER T, AT RISEREU, SSIESUHE . FILIE— KB M08 2 /T 2 504 SS
Ko SPTEANLA DME F T/0 e B ANSPTAEVE N 4RI ML, ZESL R RC B, SPIE
HUAE FH/O e 5 — AN SPIAS A 9 24 11 (1 AL o

SPIA 2% 438 1 JL SSIEIAf 8 & 75 Bk .t SR /2 R 462 —,  SSHI: 2% -

s IHESPIRGi 2511, BISPEN(SPCTL.6)= 0 (S fifl)

« RSPIECE NEMNL, BIMSTR(SPCTL.4)=1, 3+ HP1.4HE N (GEIZP1IMO0.4RIPIMI1.4)

o WSS 20, HISSIG(SPCTL.7)= 1, %M E M FrOrshbs.

P BMESPIMEACE N EHL (MSTR = 1) , ‘B4R AT LLIE Ik 3R SSHIAL B W MHL (5
PLARCE NN HSSIG=0) . ZAFREZRFE, B4 B A7 SPIF(SPSTAT.7).
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11.3.1 SPHEOMBERELN

STC12C2052AD & 75 HLAISPT 4% D R B8 AE 7 =0H 3 B EN—MHLT . X2
75 28 (B AE ] BN EAUR AL A EL—2 ML 20

HEHL— WAL AR ERE - R SPIE LT R

B! ! MAL
~|wiso : MIso |
stk hiatr | ! UL stumstr g
MOSI ! MOST
Clseiek i spicik
SPTIR & & 4 2% ' >
Port ! IS

SPIK|1  SPIHLEHNL—HMNL HLE

£ FESPTIE L, MALEISSIG(SPCTL.7)40, SSH T3k MM SPIIAL AT 4 FH AF A 3 11
CELHEPL. 4/SS) SRIKZENSSHI. EHISPT 5 MHLSPT HISHL F8 i 25 A7 281 B K — MBI I 164178
PLZFAERS o A FENREP RISPDAT A AF 88 BN — N1, 3L 3 —AMEL: I8 A% A 5 il
F: EMLAISCLK G| A AALAISCLK 51 it — B ikl 723X R R 3K, EHLSPIISALF
BB A4 R B 3 2] T MHLSPTIIBEE AL T A7 ak o SULFRS, MALSPIRISAI B AL 75 472
EAE R EN 2] T EHISPIRISA AL Zrf7ae o Bk, ENLRERT A ML A IR, ATz L
HUEAET

W07 3 G AR B9 AU 42 & a0 T SPIEI2 R .

EEN ! AL
‘MISO ! MISO
stz [ ! | st
MOSI g MOST
__|SPICLK | SPICLK
SPINf AR Ed: | | — ' o| | SPURFEIA A S
ss ! ss

SPIFE2  SPIXUZRFC & (B34F T H oA E M)

L ESPTE2FT /R NP S E BN E IS Il . 24 RAESPTEAERS, A2 &8 Al i
B R EHL (MSTR=1), F4SSIGIEZHKP1.4(SS)T B WA ML, MH A 30k 8 s L4
BF, e RPEEPL. ARC B N IR IRE AR T, XA R ] B — g A ML .
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XTI WA A O v B R 2 SR FISPT VB . 29— 7 B Rk AR, Skl Ss
R EESF, A S SSTALR: i HF, oK B OB B R 2 SS AT A X . {5 XU PRy SPT 13 B
B kR MR . AR R, MISO. MOST. SCLKII AN, 42 ANMCURISPTHEE [ BA:
P GFBEI R S R A SR P e . IXFFEFE TN /N — 2 SN R H .

W HONE/ MR, W5 ISP SR DA AR ] o i SR i A0 3B i AR % 8, XU ) ds
AR AL EA .

a7 2 E AT E o EAUA L) IR &3~ SPIEI SR -

FEHl \ MAHL
1
MISO ! MISO
stigstrama [ . SHLIE L 27 A7 7%
“most ! MOSI
1
SPICLK SPICLK
SYUGEER | R
Port ' 35
1
1
1
' MISO
- S AE i 5 1748
MOSI |
SPICLK |
Port 3S

SPIEI3  SPI M EN-Z MWL FLE

£ FIEISPIEI3 th, MHLAISSIG(SPCTL.7)A0, ML I XTI (I SS 5 Sk ikrh . SPIFEHL
AL P AR AT S5 11 (9.5 P1.4/SS )R IR BH SS o

EERECRMIS0S 1 LT AT IR 13922829991 STC12C2052ADA4 1T 8051 AN CIER 287
R ml ESH T AR AR HHL: 0513-5501 2928 /2929 / 2966 FEE: 0513-5501 2969 / 2956 / 2947



FAHSTCE 7 Mulki: www.STCMCU.com AU A/WHR EME: Bk T (13922809991)  Tel: 0755-82948411  Fax: 0755-82905966

11.3.2 XISPIH{TECE

STC12C2052AD 251 5 B WL ATSPIEAS BT, WA LI % 3% BHSPEN. SSIG. SSH|
(P1. 4) FIMSTREE A #5HHi. NRATANE/ MR IR B DA AR 2 48 F AL S5 W

SPT = MAR Ik F

S FEM | MISO | MOSI | SPICLK "
SPEN | SSIG P14 MSTR s pl6 | P15 | P17 HiE
. SPIZ%1E. P1.4/P1.5/P1.6/P1.71E N
0 X | Pl.4| X |SPIZhfesk P16 | P1.5 | Pl1.7 SO 5
1 0 MAUEESG | il | SN | SN [EFE ML
1 1 ;}i\;ﬁgﬁi i | s | s z%gg%msoﬁmﬁﬂ% D8
P1.4/SSHLE A N SR
SSIG N0, U FESSH IR AL
" " " " F, ML I MBL. 24SSAE Ny
1 1— I I 1]
0 0 >0 | MHLEEES | il | BN | FA IRFLTR, MSTREFI .
e HSSAFHAMEART, WighoR
B A% LS H.SSIG=0If, MSTRA
F3hiE%E.
M EHE W MOSIFISCLK
FHAS DAk S i Ry o . FH - b2l
£ (=H) . EBH | W PH | SSCLK Bdiak R4 (HE#ECPOL/
| 0 . ! LTPN SPCTL.3 HH{E) L4 SCLK H I
IR
. " " YENENLEGER, MOSIMSCLK )y
B¢ ¢ | S
1 1 | P14 0 M i | BN | ORI
1 1 | P14 1 + A | HrH | frd
288  AERECAMSOSIFRAHBITAF  IEHH AR 13922829991 STC12C2052AD £ %1 1T 8051 ¥ Ml 3L H6rg

AL MIEE SR T ARAF

HHL: 0513-5501 2928 /2929 / 2966 FE3: 0513-5501 2969 /2956 / 2947



ZFESTCHJTMi: www.STCMCU.com QIR N /B S k7K F(13922809991)  Tel: 0755-82948411  Fax: 0755-82905966
11.3.3 1EAEH/ AHLETHIERINEEF N

YERNHBTBIER SN E E IR .

M CPHA =0/, SSIGYZIAN0, SSHIATHR I HAEREANIE S 1 H AT 515 2 (8 3 % B
HNE . WRSPDATHAZSRESSH K (R KHATSEE, Bk FE A5 bR
. CPHA=0H SSIG=0 [{#:1E A & Lo

MCPHA=1/}, SSIGFUAENI. WHRSSIG=0, SSHITEELAL 2 RIPRFHEA R (B)—
HE KR o XA G IHE R T2 5 e E VU AHLERSIMISOBE 2611 2 58 .

YERENBTHIEINEEEIN

TESPIH, A& 2 ENEIR. WHSPIfiE (SPEN=1) Ji&FE/ENEN, EHUXFSPI
HE 27 A7 45 10 5 5 E K 3 Bl SPIR B i A= 23 PO AL 1 A5 % . 7E 303 5 N SPDAT 2 J& 1> 21—
ASSPILZ BT[] J5, R i IAEMOSII .

FEE AL, EHUAT LA R B2 1 SS IR B R P SR B S 2 il AE . BN EMNL
SPDAT 5 77 2% (1) 59 MAMOS TS H % 328 B MALEUMOS Tl o [ HF MAJLSPDAT 25 77 4% ) B 9 MAMISOJ
&t 52 21 T HLAIMISOR .

el e —A 7T )5, SPIRTENRAST I, HHEMIrE (SPIF) BALFHF=4—/ i
(A RSPIF M fERED o FEHMMBLCPURMR M B FHAHTUEIER — 116 BHABLAEFS
o B N FENE AL E BN RS, ot DA R T BN X ERE £ — DM EALH
L S S IV NIRRT i Rk

EERECRMIS0S 1 LT AT IR 13922829991 STC12C2052ADZ41 1T 8051 A HLFCIER 289
R ml ESH T AR AR HHL: 0513-5501 2928 /2929 / 2966 FEE: 0513-5501 2969 / 2956 / 2947



FMSTCE 7 MU www.STCMCU.com  BI#E A/HFR B Bk T (13922809991)  Tel: 0755-82948411  Fax: 0755-82905966

11.3.4 BT SSE AT HE =

U1FSPEN=1, SSIG=0HMSTR=1, SPIfdifig . SSIITTHL B Ak A v A Bk .
XFERR, A EHLADEZ RS AR T, AR 1% 88 448 8 SPT ML IF: 17 e 4 3%
i

KT R, SPTRGHAT UL T E:

1) MSTRiEZEH HCPUAR ML . IXFESPTAEAE e AT . MOSIAISCLK 5 #il] A% Ayfin NAH 20,

TMMISOMIAE iy AR 2K

2) SPSTAT(JSPIF s -GN B AL, A0 SPIH W S fiGE, TP~ 2ESPT AT,

FH P AR A 20— BLAEMSTRAZIFEAT AN, 2 A% A — > ML 36 T35 25 1117 i 0 AR 4k 2o
SPIYEAEML, XS5 EHT BAIMSTR, 5 Wtk A AR .

11.3.5 5z

SPIFERIENT N B, EBI AXUEM . IXFEFERT — IR RIE MR R AT, ARk
HIEHE B NFENL ZF 7 ay o 2Rk R Hh X Bt 27 A7 4 AT S /B RS, WCOLAL(SPSTAT.6)¥ B AL
DUFR/REE i o . FEIXPEDL R, MATREMEFR GRS RIE, TS ARG EXR.

25 EHLELMNLEAT S P SRAG TR, EHUR AT RE DR R I, FoNEVIRE
WAHEEEEFN .. HMYETRERAES SR, FRSENE LR, MPLUEEETE
il o

BB AR, BB BRI B AN TR AR Z M X, IR R BR AL F A A LLIEAT
TR (HBTE AR5 RN 2 i W B 25 47 8% b i Bl B i 2, &
M, B — AR k.

WCOLT I A M BN “17 FE.

200 AEREKMILOSIHANIITAT  IEEEARLF: 13922829991 STC12C2052AD %1 1T 8051 4 ML SCH6
AR MiEESHMABETERAR MHL: 0513-5501 2928 /2929 / 2966 FEE: 0513-5501 2969 / 2956 / 2947



ZFESTCHJTMi: www.STCMCU.com QIR N /B S k7K F(13922809991)  Tel: 0755-82948411  Fax: 0755-82905966

11.3.6 HIEERER

I B A2 A7 (CPHA) SE VR P B0 B R A 503 B0 I s i o IR AR 1R A2 CPOL SE ¥R A P 18
BB

SPTE|4A~ KT B i e AR AL ALCPHARIAS [F) 1% 5E o

T U I N U E O A

SPICLK(CPOL=0) ||||||||||||||||

SPICLK(CPOL=T)

S () 6B €D 6B 6B €3 €8 ¢

MISO Chiitt) oroer— VP X ¢ X 3 X 3 X 3 X2 X o XX wwx )
S (L H#SSIG L =0) r_

SPIE4  SPI MHLLHiH% 0 (CPHA=0)

E0CE I U I N O E EI A

SPICLK(CPOL:O)||||||||||||||||

SPICLK(CPOL=1)

MOSI(HiA) — ' ! !

\ |
1 1 1 1 1 1
ORD=0 \/MSB 6 V5 V4 V3 V2V 1 VisBY
DORD=1 \LSB 1 2 3 4 5 6 MSB /i
| \ \ \

wsos g (TYIRN T X Y XXX
SS (SSIGHL =0) 1) A X

SPIEI5  SPIMMUAEH#E X (CPHA=1)

B
(VY

Rk I U O U PO I O L EO

MOSI (4 \) Y
DORD=1 " L
N ) G € 6 € 6B € ) |

sS (ﬁu;‘ESSIGﬁ:o)J:

SPI6  SPIENI ik (CPHA=0)

EERECRMIS0S 1 LT AT IR 13922829991 STC12C2052ADA41 1T 8051 AN IR 291
R ml ESH T AR AR HHL: 0513-5501 2928 /2929 / 2966 FEE: 0513-5501 2969 / 2956 / 2947




FMSTCE 7 MU www.STCMCU.com  BI#E A/HFR B Bk T (13922809991)  Tel: 0755-82948411  Fax: 0755-82905966

N T O PO PO PR TR R T

SPICLK(CPOL=0) |||||||||||||I|||

SPICLK(CPOL=1)

MOSI(HIN) Dorby X 12SeY
MISO (fti) DORD0 X DERED BB DD 6D

Ss CHISRSSIGH=0): :
SPI7 SPIEMIEHikkX (CPHA=1)

SPI#E O 815 5 2k SCLKE IdleflActive FEFIUIRAS .  Td1edRASH FRE A AT BIEALHi )
A i (Bl B A% 4 5 R ) SCLKFTAL IR ZS ;s Activesg 5 Id1edHxt ) —FuR .

IS Bl AR A 482 (CPHA) S I 50 B RAE A 53R Bt f I b 3 o ISP BRI PECPOL Fe ¥R 7 3 L
INR QS

UHRCPOL=0, Td1eR A=K, ActivelR&=mH T
WHRCPOL=1, TdlefRES=mHF, ActivelREKHF.
FHLEJEESCLK=Td1RASRS, KN —A B R IE R B B T 53R £kM0ST L.

MIdleRARIActivelRAS AR, FRONSCLKRTHY: MActivelRA&SRITdlRASHIHEE, N
SCLKJG Y s —ANSCLKRIT Y 15 WS A4 5 — AN SCLKA 84, —ANSCLKHS o J&] BA A 4 — 57 B3

SPIBT R T 47 ST 85 1% 1%
SPTIF 4 7573 4 85 106 1% 2 8 i SPCTL 23 47 25 1 it SPR 1-SPROA. S HIL K
SPIR BIATUR [y e 45

SPRI | SPRO i #h( SCLK )
0 0 CPU_CLK/4
0 1 CPU_CLK/16
1 0 CPU_CLK/64
1 1 CPU_CLK/128

HAr, CPU CLKSZCPUR 4.

202  AEREKMISOSIHANLIITAT  IEEEARIF: 13922829991 STC12C2052AD %1 1T 8051 4 ML SCH6
AR MiEESHMABETERAR MHL: 0513-5501 2928 /2929 / 2966 FEE: 0513-5501 2969 / 2956 / 2947



i ESTCHJTMui: www.STCMCU.com  BIIR N /B S Bk7KkF(13922809991)  Tel: 0755-82948411

Fax: 0755-82905966

11.4 ERBFHEMNRGERISPITIEENIXIEF
11.4.1 AR

1. CiZF

/* */
/* --—- STC MCU International Limited */
% FRSTC IT ZB L SPIT)AE GEF BN, i 50) —n¥/
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* -—-—- Web: www.STCMCU.com */
7 R EAERE P P B TE S E 5 R */
/% VSRR R B AR 1 AR TR AR - */
/* */

#include "reg51.h"

#define MASTER //define:master undefine:slave

#define FOSC  18432000L
#define BAUD (256 - FOSC/32/115200)

typedef unsigned char BYTE,;
typedef unsigned int WORD;
typedef unsigned long DWORD;

sfr AUXR = 0x8e; //Auxiliary register
sfr SPSTAT = 0x84; //SPI status register
#define SPIF 0x80 //ISPSTAT.7

#define WCOL 0x40 //SPSTAT.6

sfr SPCTL = 0x85; //SPI control register
#define SSIG 0x80 /ISPCTL.7

#define SPEN  0x40 //ISPCTL.6

#define DORD 0x20 /ISPCTL.5

#define MSTR  0x10 //SPCTL.4

#define CPOL  0x08 //ISPCTL.3

#define CPHA  0x04 //ISPCTL.2

#define SPDHH 0x00 //CPU_CLK/4
#define SPDH  0x01 //ICPU_CLK/16
#define SPDL  0x02 //ICPU_CLK/64
#define SPDLL 0x03 //ICPU_CLK/128

sfr SPDAT = 0x86; //SPI data register
sbit SPISS = PI173; //SPI slave select, connect to slave' SS(P1.4) pin

sbit EADC_SPI = IE"S;
#define ESPI 0x08; /IAUXR.3

LERERMB0S 1B AL AR G AR SHE: 13922829991 STC12C2052ADZ41 1T 8051 A HLF IR 293
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void InitUart();

void InitSPI();

void SendUart(BYTE dat);
BYTE RecvUart();

T T

void main()

{
InitUart();
InitSPI();
AUXR |- ESPI;
EADC SPI=1;
EA=1;
while (1)
{
#ifdef MASTER
ACC = RecvUart();
SPISS = 0;
SPDAT = ACC;
#endif
¥
¥

T T

void spi_isr() interrupt 5 using 1

{
SPSTAT = SPIF | WCOL;
#ifdef MASTER
SPISS = 1;
SendUart(SPDAT);
#else
SPDAT = SPDAT;
#endif
¥

T T

//send data to PC
//receive data from PC

//initial UART
//initial SPI

//for master (receive UART data from PC and send it to slave,
//in the meantime receive SPI data from slave and send it to PC)

//pull low slave SS
//trigger SPI send

//SPI interrupt routine 5 (002BH)
//clear SPI status

//push high slave SS

//return received SPI data

//for salve (receive SPI data from master and
/l send previous SPI data to master)

204  AFREKMISSIH AN IFAF G HEAR R 13922829991
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void InitUart()

{
SCON = 0x5a;
TMOD = 0x20;
AUXR = 0x40;
TH1 =TL1 =BAUD;
TR1=1;

¥

T

void InitSPI()
{

SPDAT = 0;

SPSTAT = SPIF | WCOL;
#ifdef MASTER

SPCTL = SPEN | MSTR;
felse

SPCTL = SPEN;
#endif
¥

T

void SendUart(BYTE dat)

{
while (ITT);
TI=0;
SBUF = dat;
¥

T

BYTE RecvUart()

{
while ('RI);
RI=0;
return SBUF;

//set UART mode as 8-bit variable baudrate
/timerl as 8-bit auto reload mode

/timer1 work at 1T mode

//115200 bps

//initial SPI data
//clear SPI status

//master mode

//slave mode

//wait pre-data sent
//clear TI flag
//send current data

//wait receive complete
//clear RI flag
//return receive data

SRR RII8051 B LT A 7]
FEBURHE: 7 3 U R T AT PR 7]
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2. L4mizRF

/* *)
/* --- STC MCU International Limited */
/% - SURSTC 1T RBIHL Bl SPITHAE GEHIE LM, I ) ¥/
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
/% U SRR R P Al Y AE S b 5] AR */
M A FERR PP O AR E T R SRR SR AR e *
/* *)
//#define MASTER //define:master undefine:slave
AUXR DATA 08EH ;Auxiliary register
SPSTAT DATA  084H ;SPI status register
SPIF EQU 080H ;SPSTAT.7
WCOL EQU 040H ;SPSTAT.6
SPCTL DATA  085H ;SPI control register
SSIG  EQU 080H ;SPCTL.7
SPEN  EQU 040H ;SPCTL.6
DORD EQU 020H ;SPCTL.5
MSTR EQU 010H ;SPCTL.4
CPOL EQU 008H ;SPCTL.3
CPHA EQU 004H ;SPCTL.2
SPDHH EQU 000H ;CPU_CLK/4
SPDH EQU 001H ;CPU_CLK/16
SPDL  EQU 002H ;CPU_CLK/64
SPDLL EQU 003H ;CPU_CLK/128
SPDAT DATA  086H ;SPI data register
SPISS  BIT P1.3 ;SPI slave select, connect to slave' SS(P1.4) pin
EADC_SPI BIT IE.5
ESPI EQU 08H ;AUXR.3
ST

ORG 0000H

LIMP  RESET

ORG 002BH ;SPI interrupt routine 5(2BH)
SPI_ISR:

PUSH ACC

PUSH PSW

MOV  SPSTAT, #SPIF | WCOL ;clear SPI status
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#ifdef MASTER

SETB  SPISS

MOV A, SPDAT

LCALL SEND UART
felse

MOV  SPDAT, SPDAT
#endif

POP PSW

POP ACC

RETI

ST

ORG
RESET:
LCALL
LCALL
ORL
SETB
SETB
MAIN:
#ifdef MASTER
LCALL
CLR
MOV
#endif
SIMP

0100H

INIT_UART
INIT_SPI
AUXR, #ESPI
EADC_SPI

EA

RECV_UART
SPISS
SPDAT, A

MAIN

ST

INIT_UART:

MOV
MOV
MOV
MOV
MOV
SETB
RET

SCON, #5AH
TMOD, #20H
AUXR, #40H
TL1,  #0FBH
THI,  #0FBH
TR1

ST

;push high slave SS
;return received SPI data

//for salve (receive SPI data from master and
; send previous SPI data to master)

;initial UART
;initial SPI
;enable SPI interrupt

//for master (receive UART data from PC and send it to slave,

; in the meantimereceive SPI data from slave and send it to PC)
;pull low slave SS

strigger SPI send

;set UART mode as 8-bit variable baudrate
stimerl as 8-bit auto reload mode

stimerl work at 1T mode

;115200 bps(256 - 18432000 / 32/ 115200)

SRR RII8051 B LT A 7]
FEBURHE: 7 3 U R T AT PR 7]

I AR S HE: 13922829991
Sl 0513-5501 2928 /2929 / 2966

STC12C2052AD A% 1T 8051 ML LIRS 297
FEE: 0513-5501 2969 / 2956 / 2947



FMSTCE 7 MU www.STCMCU.com  BI#E A/HFR B Bk T (13922809991)  Tel: 0755-82948411  Fax: 0755-82905966

INIT_SPI:

MOV SPDAT, #0 ;initial SPI data

MOV  SPSTAT, #SPIF|WCOL ;clear SPI status
#ifdef MASTER

MOV SPCTL, #SPEN |MSTR ;master mode
#else

MOV SPCTL, #SPEN ;slave mode
#endif

RET

ST

SEND_UART:
INB TI, $ ;wait pre-data sent
CLR TI ;clear TI flag
MOV  SBUF, A ;send current data
RET

ST

RECV_UART:
JNB RLS ;wait receive complete
CLR RI ;clear RI flag
MOV A, SBUF ;return receive data
RET
RET

ST

END
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11.4.2 TiFAR
1. CiZFF
/*

*/
/* --- STC MCU International Limited */
M - JE/RSTC 1T RAE AL SPIDIRE GEH B, Eil 7 ) --*/
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
P R EAERE e b A A S 5 AR */
M B T EOCE R E A 1R SR SR AR - */
/* */
#include "reg51.h"
//#define MASTER //define:master undefine:slave
#define FOSC 18432000L
#define BAUD (256 - FOSC / 32/ 115200)
typedef unsigned char BYTE;
typedef unsigned int WORD;
typedef unsigned long DWORD;
sfr AUXR = 0x8e; //Auxiliary register
sfr SPSTAT = 0x84; //SPI status register
#define SPIF 0x80 //SPSTAT.7
#define WCOL 0x40 //SPSTAT.6
sfr SPCTL = 0x85; //SPI control register
#define SSIG 0x80 //SPCTL.7
#define SPEN  0x40 //SPCTL.6
#define DORD 0x20 //SPCTL.5
#define MSTR 0x10 //SPCTL.4
#define CPOL  0x08 //SPCTL.3
#define CPHA  0x04 //SPCTL.2
#define SPDHH 0x00 //CPU_CLK/4
#define SPDH  0x01 //CPU_CLK/16
#define SPDL  0x02 //CPU_CLK/64
#define SPDLL 0x03 //CPU_CLK/128
sfr SPDAT = 0x86; //SPI data register
sbit SPISS = PI"3; //SPI slave select, connect to slave' SS(P1.4) pin
void InitUart();
void InitSPI();
void SendUart(BYTE dat); //send data to PC
BYTE RecvUart(); //receive data from PC
BYTE  SPISwap(BYTE dat); //swap SPI data between master and slave
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s

void main()

{
InitUart(); //initial UART
InitSPI(); //initial SPT
while (1)
{
#ifdef MASTER //for master (receive UART data from PC and send it to slave,
//" in the meantime receive SPI data from slave and send it to PC)
SendUart(SPISwap(RecvUart()));
#else //for salve (receive SPI data from master and
ACC = SPISwap(ACC); / send previous SPI data to master)
#endif
H
H

T

void InitUart()
{
SCON = 0x5a; //set UART mode as 8-bit variable baudrate
TMOD = 0x20; /timer] as 8-bit auto reload mode
AUXR = 0x40; /timer1 work at 1T mode
TH1 =TL1 =BAUD; //115200 bps
TR1=1;
}

T

void InitSPI()
{
SPDAT = 0; //initial SPI data
SPSTAT = SPIF | WCOL; //clear SPI status
#ifdef MASTER
SPCTL = SPEN | MSTR; //master mode
#else
SPCTL = SPEN; //slave mode
#endif
H
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T

void SendUart(BYTE dat)
{
while (!TT);
TI=0;
SBUF = dat;

}

T i

BYTE RecvUart()

{
while ('RI);
RI=0;
return SBUF;

}

T T

BYTE SPISwap(BYTE dat)

{
#ifdef MASTER
SPISS =0;
#endif
SPDAT = dat;
while (!(SPSTAT & SPIF));
SPSTAT = SPIF | WCOL;
#ifdef MASTER
SPISS=1;
#endif
return SPDAT;
b

//wait pre-data sent
/lclear TI flag
//send current data

//wait receive complete
//clear RI flag
//return receive data

//pull low slave SS
//trigger SPI send
/Iwait send complete
//clear SPI status

//push high slave SS

//return received SPI data
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2. SLRiERF

/* */
/* --- STC MCU International Limited */
/% - JHERSTC 1T RAIE L SPIThAE GEFH S E AN, i) 7720 ¥/
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
/% U SRR P A Y A S E b 5] AR */
M VETERR R EOCE I 1R SR R R - *
/* */
/f#define MASTER //define:master undefine:slave
AUXR DATA 08EH ;Auxiliary register
SPSTAT DATA  084H ;SPI status register
SPIF EQU 080H ;SPSTAT.7
WCOL EQU 040H ;SPSTAT.6
SPCTL DATA 085H ;SPI control register
SSIG  EQU 080H ;SPCTL.7
SPEN  EQU 040H ;SPCTL.6
DORD EQU 020H ;SPCTL.5
MSTR EQU 010H ;SPCTL.4
CPOL EQU 008H ;SPCTL.3
CPHA EQU 004H ;SPCTL.2
SPDHH EQU 000H ;CPU_CLK/4
SPDH EQU 001H ;CPU_CLK/16
SPDL  EQU 002H ;CPU_CLK/64
SPDLL EQU 003H ;CPU_CLK/128
SPDAT DATA  086H ;SPI data register
SPISS  BIT P1.3 ;SPI slave select, connect to slave' SS(P1.4) pin
ST

ORG 0000H

LIMP  RESET

ORG 0100H
RESET:

LCALL INIT UART ;initial UART

LCALL INIT SPI ;initial SPT
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MAIN:

#ifdef  MASTE //for master (receive UART data from PC and send it to slave, in the meantime
LCALL RECV_UART ; receive SPI data from slave and send it to PC)
LCALL SPI SWAP
LCALL SEND UART

felse //for salve (receive SPI data from master and
LCALL SPI SWAP ; send previous SPI data to master)

#endif
SIMP  MAIN

ST

INIT _UART:
MOV SCON, #5AH ;set UART mode as 8-bit variable baudrate
MOV  TMOD, #20H ;timerl as 8-bit auto reload mode
MOV  AUXR, #40H stimerl work at 1T mode
MOV  TLI, #0FBH ;115200 bps(256 - 18432000 / 32/ 115200)
MOV  THI, #0FBH
SETB TRI1
RET

ST

INIT_SPI:

MOV SPDAT, #0 ;initial SPI data

MOV SPSTAT, #SPIF | WCOL ;clear SPI status
#ifdef ~MASTER

MOV SPCTL, #SPEN |MSTR ;master mode
felse

MOV SPCTL, #SPEN ;slave mode
#endif

RET

ST

SEND_UART:
INB TI, $ ;wait pre-data sent
CLR TI ;clear TI flag
MOV SBUF, A ;send current data
RET

ST
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RECV_UART:
INB RI, $
CLR RI
MOV A, SBUF
RET
RET

;wait receive complete

;clear RI flag

;return receive data

ST

SPI SWAP:
#ifdef MASTER
CLR SPISS
#endif
MOV  SPDAT, A
WAIT:
MOV A, SPSTAT
INB ACC.7, WAIT
MOV  SPSTAT, #SPIF | WCOL
#ifdef MASTER
SETB  SPISS
#endif
MOV A, SPDAT
RET

;pull low slave SS

strigger SPI send

;wait send complete

;clear SPI status

;push high slave SS

;return received SPI data

ST

END
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11.5 ERE AFNRZHISPITEE MR IEF
11.5.1 FEFAR

1. CigFr

/* */
/* --- STC MCU International Limited */
/* — JH/RSTC 1T RFVHE ML SPILIRE CEFH BN MRS, W7 ) -/
/* --- Mobile: (86)13922805190 */
/* —-- Fax: 86-755-82905966 */
/* —-- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
AN REBEAEAR T o Al BRSO3 5| AR */
PABTERR T R B R A T 27 SR RHE B PR AR T - */
/* */

#include "reg51.h"

#define FOSC 18432000L
#define BAUD (256 - FOSC /32 /115200)

typedef unsigned char BYTE;
typedef unsigned int WORD;
typedef unsigned long DWORD;

sfr AUXR = 0x8e; //Auxiliary register

sfr SPSTAT = 0x84; //SPI status register

#define SPIF 0x80 //ISPSTAT.7

#define WCOL 0x40 //SPSTAT.6

sfr SPCTL = 0x85; //SPI control register
#define SSIG  0x80 //ISPCTL.7

#define SPEN  0x40 //ISPCTL.6

#define DORD  0x20 //ISPCTL.5

#define MSTR 0x10 //SPCTL.4

#define CPOL  0x08 //ISPCTL.3

#define CPHA  0x04 //ISPCTL.2

#define SPDHH 0x00 //CPU_CLK/4

#define SPDH  0x01 //ICPU_CLK/16

#define SPDL  0x02 //CPU_CLK/64

#define SPDLL 0x03 //CPU_CLK/128

sfr SPDAT = 0x86; //SPI data register
sbit SPISS = P173; //SPI slave select, connect to other MCU's SS(P1.4) pin

sbit EADC SPI = IE"5;
#define ESPI 0x08; //AUXR.3
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void InitUart();

void InitSPI();

void SendUart(BYTE dat);

BYTE RecvUart();

bit MSSEL;
T

void main()

{
InitUart(); //initial UART
InitSPI(); //initial SPI
AUXR |= ESPI;
EADC SPI=1;
EA=1;
while (1)
{
if (RI)
{
SPCTL = SPEN | MSTR;
MSSEL = 1;
ACC = RecvUart();
SPISS =0;
SPDAT = ACC,;
}
¥
}

T

void spi_isr( ) interrupt 5 using 1

{
SPSTAT = SPIF | WCOL;
if (MSSEL)
{
SPCTL = SPEN;
MSSEL = 0;
SPISS =1;
SendUart(SPDAT);
}
else
{
SPDAT = SPDAT;
}
}

//send data to PC
//receive data from PC

//1: master 0:slave

//set as master

//pull low slave SS
/ltrigger SPI send

//SPI interrupt routine 5 (002BH)

//clear SPI status

//reset as slave

//push high slave SS
//return received SPI data

//for salve (receive SPI data from master and
// send previous SPI data to master)
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void InitUart()

{
SCON = 0x5a;
TMOD = 0x20;
AUXR = 0x40;
TH1 =TL1 =BAUD;
TRI1=1;

}

T T

void InitSPI()

{
SPDAT = 0;
SPSTAT = SPIF | WCOL;
SPCTL = SPEN;

}

T

void SendUart(BYTE dat)
{
while (IT]);
TI=0;
SBUF = dat;

}

T T

BYTE RecvUart()

{
while (RI);
RI=0;
return SBUF;

//set UART mode as 8-bit variable baudrate
/timer1 as 8-bit auto reload mode

/timer] work at 1T mode

//115200 bps

//initial SPI data
//clear SPI status
//slave mode

//wait pre-data sent
/lclear TI flag
//send current data

/Iwait receive complete
/lclear RI flag
//return receive data
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2. L4mizRF

/* */
/* --- STC MCU International Limited */
/* - JERSTC IT RAH AL SPITIRE GEH HAFE MRS, iy =20 -/
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
P R AR b A A S 5] AR */
e E e T e e e U e S G 1 —— i
/* */
AUXR DATA 08EH ;Auxiliary register
SPSTAT DATA  084H ;SPI status register
SPIF EQU 080H ;SPSTAT.7
WCOL EQU 040H ;SPSTAT.6
SPCTL DATA  085H ;SPI control register
SSIG EQU 080H ;SPCTL.7
SPEN  EQU 040H ;SPCTL.6
DORD EQU 020H ;SPCTL.5
MSTR EQU 010H ;SPCTL.4
CPOL EQU 008H ;SPCTL.3
CPHA EQU 004H ;SPCTL.2
SPDHH EQU 000H ;CPU_CLK/4
SPDH EQU 001H ;CPU_CLK/16
SPDL  EQU 002H ;CPU_CLK/64
SPDLL EQU 003H ;CPU_CLK/128
SPDAT DATA  086H ;SPI data register
SPISS  BIT P1.3 ;SPI slave select, connect to other MCU's SS(P1.4) pin
EADC SPI BIT IE.5
ESPI EQU 08H ;AUXR.3
MSSEL BIT 20H.0 ;1: master O:slave
ST

ORG 0000H

LIMP  RESET

ORG 002BH ;SPI interrupt routine
SPI _ISR:

PUSH ACC

PUSH PSW

MOV SPSTAT, #SPIF | WCOL ;clear SPI status
JBC MSSEL, MASTER _SEND
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SLAVE RECV:

MOV  SPDAT, SPDAT
IMP SPI_EXIT
MASTER_SEND:

SETB  SPISS
MOV  SPCTL, #SPEN
MOV A, SPDAT
LCALL SEND UART
SPI_EXIT:
POP  PSW
POP  ACC
RETI
ST
ORG  0100H

RESET:
MOV  SP#3FH
LCALL INIT_UART
LCALL INIT_SPI
ORL AUXR, #ESPI
SETB  EADC_SPI

SETB EA
MAIN:

JNB R, $

MOV  SPCTL, #SPEN|MSTR

SETB  MSSEL

LCALL RECV_UART

CLR  SPISS

MOV  SPDAT, A

SIMP  MAIN
ST
INIT_UART:

MOV  SCON, #5AH
MOV  TMOD, #20H
MOV  AUXR #40H
MOV  TLI, #0FBH
MOV  THI, #0FBH
SETB  TRI

RET

//for salve (receive SPI data from master and
; send previous SPI data to master)

;push high slave SS
; ;reset as slave
;return received SPI data

;initial UART
;initial SPI

;wait UART data
; ;set as master

;receive UART data from PC
;pull low slave SS
strigger SPI send

;set UART mode as 8-bit variable baudrate
;timerl as 8-bit auto reload mode

stimerl work at 1T mode

;115200 bps(256 - 18432000 / 32 / 115200)
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ST T

INIT_SPI:
MOV  SPDAT, #0 ;initial SPI data
MOV  SPSTAT, #SPIF | WCOL ;clear SPI status
MOV  SPCTL, #SPEN ;slave mode
RET

ST

SEND UART:
INB TI, $ ;wait pre-data sent
CLR TI ;clear TI flag
MOV SBUF, A ;send current data
RET

ST T

RECV_UART:
JNB RI, $ ;wait receive complete
CLR RI ;clear RI flag
MOV A, SBUF ;return receive data
RET
RET

ST T

END
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11.5.2 EigHR

1. CiEFF

/* %)
/* --- STC MCU International Limited */
¥ - H/RSTC 1T R4 7L SPIT)EE CEF BN FE N FR G, Al -+
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
/% B SR AR Py A A BRAE S R S| AT AR */
B T e S G R e R 1L 2N — o
/* %)
#include "reg51.h"

#define FOSC 18432000L

#define BAUD (256 - FOSC / 32/ 115200)

typedef unsigned char BYTE;

typedef unsigned int WORD;

typedef unsigned long DWORD;

sfr AUXR = 0x8e; //Auxiliary register
sfr SPSTAT = 0x84; //SPI status register
#define SPIF 0x80 //ISPSTAT.7

#define WCOL 0x40 //SPSTAT.6

sfr SPCTL = 0x85;

#define SSIG 0x80 //ISPCTL.7

#define SPEN 0x40 //ISPCTL.6

#define DORD 0x20 //ISPCTL.5

#define MSTR 0x10 //SPCTL.4

#define CPOL 0x08 //SPCTL.3

#define CPHA 0x04 //ISPCTL.2

#define SPDHH 0x00 //CPU_CLK/4
#define SPDH 0x01 /ICPU_CLK/16
#define SPDL 0x02 //ICPU_CLK/64
#define SPDLL 0x03 //ICPU_CLK/128

sfr SPDAT = 0x86; //SPI data register
sbit SPISS = P173;

void InitUart();

void InitSPI();

void SendUart(BYTE dat); //send data to PC
BYTE RecvUart(); //receive data from PC
BYTE SPISwap(BYTE dat); //swap SPI data between master

//SPI control register

//SPI slave select, connect to slave' SS(P1.4) pin
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T

void main()

{
InitUart(); //initial UART
InitSPI(); //initial SPI
while (1)
{
if (RI)
{
SPCTL = SPEN | MSTR; //set as master
SendUart(SPISwap(RecvUart()));
SPCTL = SPEN; //reset as slave
H
if (SPSTAT & SPIF)
{
SPSTAT = SPIF | WCOL,; //clear SPI status
SPDAT = SPDAT; //mov data from receive buffer to send buffer
H
H
H

T

void InitUart()
{
SCON = 0x5a; //set UART mode as 8-bit variable baudrate
TMOD = 0x20; /timer1 as 8-bit auto reload mode
AUXR = 0x40; /timer1 work at 1T mode
TH1 =TL1 =BAUD; //115200 bps
TR1=1;
}

T

void InitSPI()

{
SPDAT = 0; //initial SPI data
SPSTAT = SPIF | WCOL; /lclear SPI status
SPCTL = SPEN; //slave mode

}
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T

void SendUart(BYTE dat)

{
while (!TI);
TI=0;
SBUF = dat;
¥

T

BYTE RecvUart()

{
while ('RI);
RI=0;
return SBUF;

}

T

BYTE SPISwap(BYTE dat)

{
SPISS =0;
SPDAT = dat;
while (!(SPSTAT & SPIF));
SPSTAT = SPIF | WCOL;
SPISS =1;
return SPDAT;

//wait pre-data sent
//clear TI flag
//send current data

//wait receive complete
//clear RI flag
//return receive data

//pull low slave SS
/Ntrigger SPI send

//wait send complete
//clear SPI status

//push high slave SS
//return received SPI data
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2. SLIRIERF

/* */
/* --- STC MCU International Limited */
¥ - J/RSTC 1T RFIEFHL SPITIfE GEH AL MNRSG, BTy -+
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
/% U GECEAERR b A B SO 5 FZ AR */
P ABER T B EE AT T SR I R SRR e eeeemee e */
/* */
AUXR DATA 08EH ;Auxiliary register

SPSTAT DATA  084H ;SPI status register

SPIF EQU 080H ;SPSTAT.7

WCOL EQU 040H ;SPSTAT.6

SPCTL DATA  085H ;SPI control register

SSIG EQU 080H ;SPCTL.7

SPEN  EQU 040H ;SPCTL.6

DORD EQU 020H ;SPCTL.5

MSTR EQU 010H ;SPCTL.4

CPOL EQU 008H ;SPCTL.3

CPHA EQU 004H ;SPCTL.2

SPDHH EQU  000H :CPU_CLK/4

SPDH EQU 001H ;CPU_CLK/16

SPDL  EQU 002H ;CPU_CLK/64

SPDLL EQU 003H ;CPU_CLK/128

SPDAT DATA  086H ;SPI data register

SPISS  BIT P1.3 ;SPI slave select, connect to slave' SS(P1.4) pin

ST

ORG 0000H

LIMP RESET

ORG 0100H
RESET:

LCALL INIT UART ;initial UART

LCALL INIT SPI ;initial SPI
MAIN:

JB RI, MASTER_MODE
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SLAVE MODE:
MOV
INB
MOV
MOV
SIMP

MASTER MODE:
MOV
LCALL
LCALL
LCALL
MOV
SIMP

A,
ACC.7,

SPSTAT
MAIN

SPSTAT, #SPIF | WCOL

SPDAT,
MAIN

SPCTL,

SPDAT

#SPEN | MSTR

RECV_UART
SPI_SWAP
SEND_UART

SPCTL,

MAIN

#SPEN

ST T T

INIT UART:

MOV
MOV
MOV
MOV
MOV
SETB
RET

SCON,

TMOD,
AUXR,
TL1
THI
TR1

s

s

#5AH
#20H
#40H
#O0FBH
#O0FBH

ST T T

INIT SPI:
MOV
MOV
MOV
RET

SPDAT,

#0

SPSTAT, #SPIF | WCOL

SPCTL,

#SPEN

ST T

SEND_UART:
JNB
CLR
MOV
RET

TI
TI
SBUF,

s

A

;clear SPI status

;return received SPI data

;set as master

;receive UART data from PC
;send it to slave, in the meantime, receive SPI data from slave

;send SPI data to PC
R ;reset as slave

;set UART mode as 8-bit variable baudrate

;timerl as 8-bit auto reload mode
stimerl work at 1T mode

;115200 bps(256 - 18432000 / 32/ 115200)

;initial SPI data
;clear SPI status
;slave mode

;wait pre-data sent

;clear TI flag

;send current data
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ST

RECV_UART:
INB
CLR
MOV
RET
RET

RI, $
RI
A, SBUF

ST

SPI_SWAP:
CLR
MOV

WAIT:
MOV
INB
MOV
SETB
MOV
RET

SPISS
SPDAT, A

A, SPSTAT
ACC.7, WAIT
SPSTAT, #SPIF | WCOL
SPISS

A, SPDAT

ST

END

;wait receive complete
;clear RI flag
;return receive data

;pull low slave SS
strigger SPI send

;wait send complete
;clear SPI status

;push high slave SS
;return received SPI data
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2125 STC12C2052AD A FEEPROMAY N A

STC12C2052AD 2 51 B4 P WL BB EE R T HIEEPROMSR: 5 78 6 45 [A] /& 4> FF i, A ISP/ TAPHIAR
A EData Flash*4EEPROM, #5REAE107 LA L. EEPROMA] 73 N TG X, RSB X
BESL29TT o B, BIFE— BB TR R — B X, A FE— 8 B B i e
ANFERE X, A—m B G280 B R 3 X TR

EEPROMA] F F R A7 — S 535 BAE N I AR B oo H A E RS EEWE . R ER
W, AT DAXTEEPROMBEAT 75 5/ 1T n e/ Jot X R BR 4R AE o 76 TAE LR Ve mR iy, Z AR ZE T
FTEEPROM/ TAP#:/E .

BRI SV HLTES. TVEL_EXTEEPROMBEAT B /E A 4 24, 3. 7VLL T 4 EEPROMI AT f
1, MCUARPAT I T g, (H 24k 824 T HATRER . 3. SVER S HLZE2. 4VEL F XEEPROMBEATH:E A A
B, 2. AVEL R XTEEPROMIEAT 4, MCUANAT LL I RE, (H 4k 44 FHATHFET. Fr LA i E iR AL
JE TERTUR AL FE 7 I In200mS ZE A o B 38 i I WTLVDFAR AL H WiVec i LR 2 75 IEH

12.1 IAPXZEEPROMETIE4EIRINGES F25 N 22

Jo . Arhk J 55 o
75 ik k| o Lo | A
1SP_DATA | [SPIAP Flash Data | oy 1111 1111B

- Register
1sp_ADDRH | 1SPAAP Flash Ad- | pqpy 0000 0000B
dress High
1sp_ApDRL | [SPIAP Flash Ad- 1y 0000 0000B
dress Low
ISP._CMD ISP/IAP Flash Com- ESH - | - | - | - | - | - | MSI | MS0 |y xxx xx00B
- mand Register
ISP_TRIG ISP/IAP Fla'sh Com- E6H Xxxx xxxxB
mand Trigger
ISP CONTR ISP/lgigiStZ?trol ETH ISPEN [ SWBS [SWRST|CMD FAIL| - [WT2] WTI | WT0 0000 1000B
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1. ISP/IAPH#EF 723 ISP_DATA

ISP_DATA : ISP/IAP#AE IR ¥ E 48 77 A7 4% o
ISP/IAP MFlashiz i (AR BOTE ML AL, 1) Flash’S (1) 5005 75 C7E stk b

2. ISP/IAPH#iit 25 %785 ISP._ ADDRHAIISP_ADDRL

ISP_ADDRH : ISP/IAP #AE I ¥t hik 27 A7 2% 151 )\ . A7 4738 #uhik AE3H, B A7 )5 {8 N00H.
ISP_ADDRL : ISP/IAP #/Eff [P -k 25 A7 484K )\ . 2 FF A7l B4, & A7 )55 H00H.

3. ISP/IAP# & F 785 ISP_CMD
ISP/IAP & 27 7 24 ISP_CMDA% 1 F
SFR name Address | bit B7 B6 B5 B4 B3 B2 B1 BO
IAP_CMD ESH |[name - - - - - - MS1 MSO0

MSL | MSO |4 / #fE Bk

0 0 |Standby FFHLEES, TCISPHEEAE
0 1| WP LT X % Data Flash/EEPROM X #E4T 7 12
1 0 | AW PRI L7 X 6] ” Data Flash/EEPROMX ” #E47 71 g F

1 1| WA PR FEF X 6 Data Flash/EEPROM X, HE4T Jis X #44%:

FRIPAE A MR IX IS, A AT LS EdEP Lash X (EEPROM) 4T 275 182/ 75 dn s/ o X 42
%, STC12C5612AD/STC12LE5612AD/STC12C5628 AD/STC12LE5628 AD/STC12C5630AD/
STCI12LE5630AD AL, XIS AT e N HIR P KB HERF X .

4. ISP/IA s 2 % F 7785 1SP_TRIG
ISP_TRIG: ISP/IAP A ¥ i A fil K 27 4745 -
FEISPEN(ISP_CONTR.7) =1 K}, XFISP_TRIG55 A 46h, 15 ABYh, ISP/IAPA & A x4 44

ISP/IAP#:AE 58 i, ISPHuIE & )\ 1L 75 47 #5ISP._ ADDRH. ISPHubEAE J\ {7 %7 77 #$ISP_ ADDRL
ISPy 4 274745 ISP_CMDI N A AL . G S48 T R EO T — Nk )£ 4 1E 47 ISP/IAPH:AF
T T2 R 2 L ) 8 6 AIRS 17734 5 N ISP_ADDRHANISP_ADDRL % £744% -

FFIRISP/IAPHEVERS, #IEXTISP TRIGYE S N46H, 5 ANBOH, ISP/IAPH &4 & E3.
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5. ISP/IAP# £ & 288 ISP_CONTR
ISP/IAP#% | 27 47 #5 ISP CONTRAZ 241 T -

SFR name Address | bit

B7 B6

BS5 B4

B3 B2

B1

BO

ISP CONTR E7H |[name

ISPEN | SWBS

SWRST

CMD_FAIL| -

WT2

WT2

WTO

ISPEN: ISP/IAPThRE SR 0: 25 1EIAP/ISPiL/ 'S /#E [ Data Flash/EEPROM

SWRST: 0: A#EAE; 1:

1: RRWIAP/ISPiE/ 5 /#FxData Flash/ EEPROM

SWBS: Bk M P N R X S 3h(3%0), b2 M RGISPMIBIREFEX EFGED.
T SWRSTH 1 & A4 7 LLZ

PRSI RGE AL, WA SR AL
CMD FAIL: W15i% TISP/IAPHT 4, JEXISP TRIGI%X46h/BOhfid /& <, WA 1, 75t ik 143
TEF PR FRR T X (APIX) 3 A2 A7 5 A P R R X (APIX) FF AT FE T

MOV TSP CONTR, #00100000B :SWBS = 0 (3E#EAP[X), SWRST = 1(3EAfL)
AL N AR X (APIX) B AL N R G ISP IR X H IR HATFE 7
MOV TSP CONTR, #01100000B ;SWBS = 1(EFEISPIX), SWRST = 1 (4K /L)

AERGISPHLIERE 7 XA AL M R X (AP [X) THGHATREFP

MOV ISP CONTR, #00100000B ;SWBS = 0 (iEHEAP [X), SWRST = 1(#E17)
TE RS ISPI 1 FE 7 X 3K A AL I R A TSP FE 7 X HF 4R AT RE
MOV ISP CONTR, #01100000B ;SWBS = 1 (iEHRISPIX), SWRST = 1(#E 1)

B S ] |CPUSEFFE [H] (2 /DANCPU T AERT 2 )
w2 lwr1 o Reig/ii Prog_ram/%ﬁﬁ—: Se)c%c%”ég;se Reiorjl;nenged Syster‘nflock
@A Bl | (=55us) (=21ms) PRAFRF SO0 I A RGeS B
1 1| 1 |24-m%h |55 % 21012/ M < IMHz
1 1| 0 |2NiF8h {1104 B 42024 %f | < 2MHz
1 0 1 [27Ef%f 1654 B8 630367 < 3MHz
1 0 0 [27E%F 33044 126072 M %F | < 6MHz
0 1| 1 [248er 66044 252144408 | < 12MHz
0 1] 0 |2BF8F |[1100EF8F  |420240 B 8F | < 20MHz
0 0| 1 |25 13204 1H4h (504288 st | < 24MHz
0 0 O [27E%F  [1760/NET%F  [672384NAF%f | < 30MHz

6. TIERREZRFIET, HEARZEHITEEPROM/IAPIEIE

PCONZF A7 € XA -
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
PCON 87H name | SMOD | SMODO | LVDF | POF GF1 GFO PD IDL

LVDF: & FE R MAR B4, 24 LA EVeo K TAR BRI I RN, 24028 1. SO B0
AR AN R A I AE R R Ve e AR s, ANEL3E{EEPROM/ TAPERAE .

SRR RII8051 B LT A 7]
FEBURHE: 7 3 U R T AT PR 7]

I AR S HE: 13922829991

S 0513-5501 2928 /2929 / 2966
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12.2 STC12C2052AD £ %8 FHlEEPROMZS [8) K /s & ik

STC12C2052AD Z 41 51 Fy HL N &6 7] F Data Flash(EEPROM) ik (558 5 25 18] 2 20 TR 1Y) -
YT N FHAR 7 X AT TAPS B4l /48 R B X B A, WZAE A S0 50 L2, kAT T~ —
o FEFLER ML X (APIX) B, 42 AT LX) Data Flash(EEPROM)iEATTAP/ISPH:AE

STC12C5052AD/STCI2LES052ADZ M S B 4b, XL/ S AT 7E N R XN R R

STC12C2052AD & 41 51 HL N FEEEPROMIE T —
STC12LE2052AD £ 41| ¥ i HL A #EEPROMI%E 7 — B

STC12C1052AD/STC12LE1052AD 10K 20 0000h 27FFh
STC12C2052AD/STC12LE2052AD 10K 20 0000h 27FFh
STC12C3052AD/STC12LE3052AD 10K 20 0000h 27FFh
STC12C4052AD/STC12LE4052AD 10K 20 0000h 27FFh

LAUN RS, AT P RE Y X EARAE ORI Flash % (8] 1) AT {fEEEPROMZ 2

STC12C5052AD/STCI2LE5052AD | - | 10 [ oooon | 27FFn

STC12C2052ADE - LI N S EEPROM Hi bl %
STCI12LE2052AD i F ML N #-EEPROMHb I3

S mX 3 IX =X SRR X
gk il | RgaMALE | SSAURLE | R | giuibl | RIGMEE | A5H0bE
0000h 1FFh 200h 3FFh 400h 5FFh 600h 7FFh

1A X SNRIX L )\ X

g bk il | RgaMUAE | SAURIE | R | Ziubl | R | S50k
800h 9FFh A00h BFFh C00h DFFh E00h FFFh
FIUEIX FhX St —miX SR

gk il | gAML | SAURIE | R | Zuibl | R | S5UbhE
1000h 11FFh 1200h 13FFh 1400h 15FFh 1600h 17FFh
F =X AR X T IX F NI

gk gt | RgaMNE | SOR0bNE | R | Suibl | RMEE | S50kt
1800h 19FFh 1A00h 1BFFh 1C00h IDFFh 1E00h 1FFFh
F-tRX ) URIX BRI BRI

g b gl | RgRMHE | SOROBNE | R | gfubl | RMEE | 450bhE
2000h 21FFh 2200h 23FFh 2400h 25FFh 2600h 27FFh

R IX
12711

&
<

ol

EEL[E] — RfE
o5 B3R TRAE
[F—m X, A
&R — B
B 4h AR AN
I, A
‘,IZ‘}EH‘J%’ i;,l
IRAT 4 H]
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12.3 IAPXZEEPROM:C 4w &1

; FADATAIE /& EQU 7 HH 738 17 3k T 6 25 A7 2% M b 25 0) F R0V G 2/ 4 1 25
ISP_DATA DATA OE2h; & ISP_DATA EQU  0E2h

ISP ADDRH DATA  OE3h; = ISP ADDRH EQU  OE3h
ISP _ADDRL DATA  OE4h; =i ISP ADDRL EQU  OB4h
ISP _CMD DATA  OE5h; & ISP_CMD EQU  OE5h
ISP TRIG DATA  OE6h; = ISP TRIG EQU  OE6h
ISP CONTR DATA  OE7h; = ISP CONTR EQU  OE7h
7€ LISP/TAPr 4 J S5 A I ]
ISP IAP BYTE READ QU 1 o )
ISP_IAP BYTE PROGRAM EQU 2 DT, TR Z T 2SS, OFFh
ISP IAP SECTOR ERASE EQU 3 X, RN, BRI
WAIT TIME EQU 0 VB S AR E], 30MHZ BA R0, 24MBA R 1,
;20MHz LA R2, 12MBL R 3, 6MBL R4, 3MEA 5, 2MBA 6, IMEA R,
T
MOV ISP ADDRH, #BYTE ADDR HIGH S IE M hE Hb 4 7 35 0l A )
MOV ISP ADDRL, #BYTE ADDR LOW s GBI 7 75 R bk
MOV~ ISP_CONTR, #WALT TIME s B SR I [A) o 755 ) T L ik — 41,
ORL ISP_CONTR, #100000008 : SUVFISP/TAPHEAE FHHRE—KS®E T
MOV ISP CMD, #ISP_TAP_BYTE READ
VIR AT S, AT AT RN, AHE A Mm-S
MOV ISP_TRIG, #46h ; J5i%46h, FHIEBOhEI TSP/ TAPl L 2 17 4%, BERHR 7ttt
MOV ISP_TRIG, #0B9h (1% 58BOhJ, TSP/ TAPr 437 B4 ik /% 2 5
;CPUSERFIAPENE B G . A kAT RE T .
NOP B B TSP DATAZ /748 J5, CPUKSHATRE T
MOV A, ISP _DATA SR B IR A Ace
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UNIEAIRIA, R T eaesEimnc

MOV
MOV
; MOV
; MOV
; MOV

TGN, % ONFFR/ S,

MOV

MOV
MOV
MOV
ORL

MOV
MOV
MOV

ISP_CONTR,
ISP_CMD,
ISP_TRIG,
ISP_ADDRH,
ISP_ADDRL,

ISP_DATA,

ISP_ADDRH,
ISP_ADDRL,
ISP_CONTR,
ISP_CONTR,

ISP_CMD,
ISP_TRIG,
ISP_TRIG,

#00000000B (A% 1L TSP/ TAPEEAE

£00000000B : BRISP/TAPAT 4

#00000000B ;B 1IETSP/TAPi 415 i &

#0FFh s 1E M v 15 BTN 00, Fi5 3] JEEEPROMIX
#0FFh IR HEIC TS BTN 00, B 1 iR

AT AR, ANANT, B HAT B X 3R
#ONE DATA LT M FEEYE £ TSP_DATA,
AR AR I A IR

#BYTE ADDR HIGH MBI Mo hE 7 AR
#BYTE ADDR LOW s IE R Y A A At
#WAIT TIME VB A [ JEF ) ﬁﬁﬁi

‘ } —4], FHH
#10000000B ; FUVFISP/IAPHRAE E—UOE T
#ISP_IAP BYTE PROGRAM B SESRTE Y it

#46h  ;45iE46h, FLIEBOhE ISP/ TAP K Zi (558, &R ER At
#0BO9h  ;i%5EB9hJI, ISP/IAPr4 7RI fit & #25h

; CPUSERFTAPENE BG4 R AREEHATRE T

NOP

DT RAE I G, CPUZkSEATRE

U, R T2aHFEme

MOV
MOV
; MOV
; MOV
; MOV

ISP_CONTR,
ISP_CMD,
ISP_TRIG,
ISP_ADDRH,
ISP_ADDRL,

#00000000B ;2% 11 TSP/ TAPEEAE

#00000000B ; ZBRISP/TAPAT &

#00000000B ;B 1L TSP/ TAP iy A fih 2

#OFFh ;3% Hihik 535 850900, ; 456 6 JEEEPROMIX, [ 1E iR #1F

#OFFh ;26 HbH K 7715 B 7600, $5 M JEEEPROMIX., [ 1F 15454

322 AERECKHI805 1 HLBETH A
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X HERER, BTN, R M X, 51257/ B IX, B X A b T
SRR A g X AT R, T A 2o T B N A T AR B, U ke L S e 38 8 L

s N ERHIRAMA R AT, FRREZ e XHERR, AR5 K Ok B OB 5 iz X, BT AR B (X

IR R D, R A R R I R R
; Ja DX R — A R Mk A 2 DX, T 7 K H v

MOV ISP _ADDRH, #SECTOR _FIRST BYTE ADDR HIGH ;3% 5 [X Ectg ik v 715
MOV ISP ADDRL, #SECTOR FIRST BYTE ADDR LOW ;i%J X # b Hb b K 7 75
s Mk 5 B AR B A T s

MOV ISP_CONTR, HWAIT TIME B SRR ) MW A A DL A

, B—4], 3F B A
ORL ISP_CONTR, #10000000B  FRYFISP/IAP N
MOV ISP CMD, #ISP IAP SECTOR ERASE

JIE R X HRER AT 4, iy AN it AR, AN FURE A &

MOV ISP TRIG, #46h
: 56i%46h, FI%BONF ISP/ APl &K 2517 2%, 4F /K #75 nt
MOV ISP _TRIG, #0BYh (165EBOhJE, ISP/IAPfr4 37 B4 fik % 2 5h
s CPUSERFIAPENAE SR fG - A Sk SEHATREFF.
NOP s B X RIS, CPUSR ST R 7
U REA AR, R T 2% Em O
MOV ISP CONTR, #00000000B ;A% 1L ISP/ TAPH:AE
MOV ISP_CMD, #00000000B ; KBRISP/TAPAT &
MOV ISP_TRIG, #00000000B ;B 1L TSP/ TAP A A 15 fish &
:MOV ISP ADDRH, #0FFh s IEHHE 1 B 6 900, 48171 JEEEPROMIX
:MOV ISP ADDRL, #0FFh S IEHUHE AR5 BT N 00, By 1 iR
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/NEGHR: (STCHEF HLIKData Flash *4EEPROMINHESS )
INFEARM S ——F1E, TV, BXER

AR A5 UG 407, K 40”7 TR “07 o ST RFRH, A4 FIA Rk
(. RS EARRRH, WA R ER, BRRH “BKER 4o
“0” /Ey\j “1)’ R

FEDXHRRR: AT R IXHRRR 7 AaTHeR “0” HErN “17 .

1. 8] — RAS S B e R — B3 X A, AN A2 R — R A8 S0 s TS L S AR s X, i AN A0 HE R
.

2. W —AN X N —AN7, 052 2L IFE [EEPROM, STCEA B HLfData Flash bbb EEEPROMEL
PIRZ, B— AT/ RwE AT A 244 /55uS,

3. WIRAE— D XA T KBRS, A f 2B SO P i — A s i i,
TN TR BB U B AT R Y TAESTCE A HLIIRAMA, SRS HEBR BRI IX, PR 5 2 0R B
R T R AR BT NS EZE X (AT Ewe, TEEFHEML) . X
IS A s DX P ) 4 R At P (10 875 (3 (A 7 38— DR s R B i)

TR )
l: IAPFRASEMUS, Mihb2EaAsh “mt” s “ml” ?
Az

2: EABHIBIM K JG, T —IRIAPHY A & 7534 35 EL % A6 FIBYfi 4 2
%: 7\%7 Q%EO
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12.4 EEPROMNXFZ

1. Cig:

:STC12C2052AD £ 4158 i HLEEPROM/IAP I HEMRFL - T
/% */
/* --—- STC MCU International Limited */
/¥ - JH/RSTC 1T &4 5 K1 EEPROM/IAPT)#E */
/* -~ Mobile: (86)13922805190 */
/% - Fax: 86-755-82905966 */
/% - Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
LS 2 e il o s L D 8l ———— *
[* VSRR A a e FE R A A T 22 SR AR I SR SRR - */
/% */

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

typedef unsigned char BYTE,;
typedef unsigned int WORD;

/*Declare SFR associated with the IAP */

sfr IAP_DATA = 0xE2; //Flash data register

sfr IAP_ADDRH = OxE3; //Flash address HIGH
sfr IAP_ADDRL = OxE4; //Flash address LOW
sfr IAP_CMD = 0xES; //Flash command register
sfr IAP_TRIG = 0xE6; //Flash command trigger
sfr IAP_CONTR = OxET7; //Flash control register
/*Define ISP/IAP/EEPROM command*/

#define CMD_IDLE 0 //Stand-By

#define CMD_READ 1 //Byte-Read

#define CMD_PROGRAM 2 //Byte-Program

#define CMD_ERASE 3 //Sector-Erase

/*Define ISP/IAP/EEPROM operation const for JAP_ CONTR*/

//#define ENABLE IAP 0x80 //if SYSCLK<30MHz
//#define ENABLE IAP 0x81 //if SYSCLK<24MHz
#define ENABLE IAP 0x82 //if SYSCLK<20MHz
//#define ENABLE IAP 0x83 //if SYSCLK<12MHz
//#define ENABLE IAP 0x84 //if SYSCLK<6MHz
//#define ENABLE IAP 0x85 //if SYSCLK<3MHz
//#define ENABLE IAP 0x86 //if SYSCLK<2MHz
//#define ENABLE IAP 0x87 //if SYSCLK<1MHz

//Start address for STC12C2052AD series EEPROM
#define TAP_ADDRESS 0x0400

void Delay(BYTE n);
void Iapldle();
BYTE lapReadByte(WORD addr);

LERBRMB0S 1B LB AR G AR SHRE: 13922829991 STC12C2052AD A% IT 8051 ML CHES 325
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void lapProgramByte(WORD addr, BYTE dat);
void IapEraseSector(WORD addr);

void main()

{
WORD i;
P1 = Oxfe; //1111,1110 System Reset OK
Delay(10); //Delay
IapEraseSector(IAP_ ADDRESS); //Erase current sector
for (i=0; i<512; i++) //Check whether all sector data is FF
{
if (lapReadByte(IAP_ ADDRESS+i) |= 0xff)
goto Error; //1f error, break
}
P1 = Oxfc; //1111,1100 Erase successful
Delay(10); //Delay
for (i=0; i<512; i++) //Program 512 bytes data into data flash
{
IapProgramByte(IAP_ ADDRESS+i, (BYTE)i);
}
P1 = 0xf8; //1111,1000 Program successful
Delay(10); //Delay
for (i=0; i<512; i++) /IVerify 512 bytes data
{
if (lapReadByte(IAP_ ADDRESS+i) != (BYTE)i)
goto Error; //1f error, break
}
P1 = 0xf0; //1111,0000 Verify successful
while (1);
Error:
P1 &= 0x7f; //0xxx,xxxx IAP operation fail
while (1);
}
/*
Software delay function
*/
void Delay(BYTE n)
{
WORD x;
while (n--)
{
x=0;
while (++x);
}
}
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/*

Disable ISP/IAP/EEPROM function

Make MCU in a safe state

*/

void lapldle()

{
TIAP_CONTR =0;
TIAP_CMD = 0;
TIAP_TRIG = 0;
IAP_ADDRH = 0x80;
IAP_ADDRL = 0;

}

/*

Read one byte from ISP/IAP/EEPROM area
Input: addr (ISP/IAP/EEPROM address)
Output:Flash data

*/

BYTE IapReadByte(WORD addr)

{

BYTE dat;

TIAP_CONTR = ENABLE_IAP;
IAP_CMD = CMD_READ;
IAP_ADDRL = addr;
IAP_ADDRH =addr >> §;
TIAP_TRIG = 0x46;

TAP_TRIG = 0xb9;

_nop_();
dat=IAP DATA;
Tapldle();
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 IAP address to prevent misuse

//Data buffer

//Open IAP function, and set wait time

//Set ISP/IAP/EEPROM READ command
//Set ISP/IAP/EEPROM address low

//Set ISP/IAP/EEPROM address high

//Send trigger command]1 (0x46)

//Send trigger command2 (0xb9)

//MCU will hold here until ISP/IAP/EEPROM
//operation complete

//Read ISP/IAP/EEPROM data

//Close ISP/IAP/EEPROM function

//Return Flash data

SRR RII8051 B LT A 7]
FEBURHE: 7 3 U R T AT PR 7]

I AR S HE: 13922829991
Sl 0513-5501 2928 /2929 / 2966
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void IapProgramByte(WORD addr, BYTE dat)

{

}

/*

IAP CONTR = ENABLE IAP;
IAP CMD =CMD PROGRAM;
IAP_ADDRL = addr;
IAP_ADDRH = addr >> §;

IAP DATA = dat;

IAP_TRIG = 0x46;

IAP TRIG = 0xb9;

_nop_();

Iapldle();

Erase one sector area
Input: addr (ISP/IAP/EEPROM address)

//Open IAP function, and set wait time

//Set ISP/IAP/EEPROM PROGRAM command
//Set ISP/IAP/EEPROM address low

//Set ISP/IAP/EEPROM address high

//Write ISP/IAP/EEPROM data

//Send trigger command1 (0x46)

//Send trigger command2 (0xb9)

//MCU will hold here until ISP/IAP/EEPROM
//operation complete

Output:-
*/
void IapEraseSector(WORD addr)
{
IAP_ CONTR =ENABLE IAP; //Open IAP function, and set wait time
IAP_ CMD =CMD_ERASE; //Set ISP/IAP/EEPROM ERASE command
IAP_ADDRL = addr; //Set ISP/IAP/EEPROM address low
IAP_ADDRH = addr >> §; //Set ISP/IAP/EEPROM address high
IAP_TRIG = 0x46; //Send trigger command]1 (0x46)
IAP_TRIG = 0xb9; //Send trigger command2 (0xb9)
_nop_(); //IMCU will hold here until ISP/IAP/EEPROM
//operation complete
Iapldle();
}
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:STC12C2052AD Z 712 5 HLEEPROM/IAP Ty MR AR 7 I8

/* */
/* --- STC MCU International Limited */
/* - W/RSTC 1T R4 5 7 Hl EEPROM/IAPT)fE */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
g L s LI 1 T8 e T L T1EET 7 —— *
M VEFERE A BOCE R TR BB SR MR - */
/* */
;/¥Declare SFRs associated with the IAP */

IAP_DATA EQU 0E2H ;Flash data register
IAP_ADDRH EQU 0E3H :Flash address HIGH
IAP_ADDRL EQU 0E4H :Flash address LOW
IAP_CMD EQU OESH ;Flash command register
IAP_TRIG EQU OE6H ;Flash command trigger
IAP_CONTR EQU OE7H ;Flash control register
;/*Define ISP/IAP/EEPROM command*/

CMD_IDLE EQU 0 :Stand-By

CMD_READ EQU 1 ;Byte-Read
CMD_PROGRAM EQU 2 ;Byte-Program
CMD_ERASE EQU 3 ;Sector-Erase

;/*Define ISP/IAP/EEPROM operation const for AP CONTR*/

;ENABLE _IAP  EQU 80H ;if SYSCLK<30MHz
;ENABLE 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<IMHz

;//Start address for STC12C2052AD series EEPROM
IAP_ADDRESS EQU 0000H

>

ORG 0000H
LIMP  MAIN
ORG 0100H
MAIN:
MOV  Pl, #0FEH ;1111,1110 System Reset OK
LCALL DELAY ;Delay

AEREBCKII80S 1 LT AR IEET AR SRR 13922829991 STC12C2052AD %41 1T 8051 # )WL C45R
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s

MOV  DPTR, #IAP ADDRESS
LCALL IAP ERASE
MOV  DPTR, #IAP ADDRESS
MOV RO, #0
MOV  RI, #2
CHECKI:
LCALL IAP READ
CINE A, #0FFH, ERROR
INC DPTR
DINZ RO, CHECK1
DINZ RI, CHECK1
MOV  Pl, #OFCH
LCALL DELAY
MOV  DPTR, #IAP ADDRESS
MOV RO, #0
MOV  RI, #2
MOV  R2, #0
NEXT:
MOV A, R2
LCALL IAP PROGRAM
INC DPTR
INC R2
DINZ RO, NEXT
DINZ RI, NEXT
MOV  Pl, #OF8H
LCALL DELAY
MOV  DPTR, #IAP ADDRESS
MOV RO, #0
MOV  RI, #2
MOV  R2, #0
CHECK2:
LCALL IAP READ
CINE A, 2, ERROR
INC DPTR
INC R2
DINZ RO, CHECK2
DINZ RI, CHECK2
MOV  Pl, #OFOH
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
;Delay

successful

;: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
;:Read Flash
;If error, break

data

;Inc Flash address
;Modify verify data

;Check next
;Check next

;1111,0000 Verify successful

330  AERECKRI80S 1 HLBETH A
AL MIEE SR T ARAF
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ERROR:

MOV PO, RO
MOV P2, R1
MOV  P3, R2
CLR P1.7 ;0xxx,xxxx [AP operation fail
SIMP  §
i*
;Software delay function
; */
DELAY:
CLR A
MOV RO, A
MOV  RI, A
MOV  R2, #20H
DELAY1:
DINZ RO, DELAY1
DINZ RI, DELAY1
DINZ R2, DELAY1
RET
i*
;Disable ISP/IAP/EEPROM function
;Make MCU in a safe state
; */
TIAP_IDLE:
MOV  IAP_CONTR, #0 ;Close IAP function
MOV  IAP _CMD, #0 ;Clear command to standby
MOV  IAP_TRIG, #0 ;Clear trigger register
MOV  IAP_ADDRH, #80H ;Data ptr point to non-EEPROM area
MOV  IAP_ADDRL, #0 ;Clear IAP address to prevent misuse
RET
i*

;Read one byte from ISP/IAP/EEPROM area
;Input: DPTR(ISP/IAP/EEPROM address)

;Output: ACC (Flash data)

; */

IAP_READ:
MOV  IAP CONTR, #ENABLE IAP  ;Open IAP function, and set wait time
MOV  IAP _CMD, #CMD_READ ;Set ISP/IAP/EEPROM READ command
MOV  IAP _ADDRL, DPL ;Set ISP/IAP/EEPROM address low
MOV  IAP ADDRH, DPH ;Set ISP/IAP/EEPROM address high
MOV  IAP_TRIG, #46H ;Send trigger command1 (0x46)
MOV  IAP TRIG, #0B9H ;Send trigger command?2 (0xb9)
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

LERERMB0S 1B AL AR G AR SHE: 13922829991 STC12C2052ADA41 1T 8051 AN IR 331
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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
MOV
MOV
MOV
MOV
MOV
MOV
NOP
LCALL
RET

i*

*/

IAP_CONTR,
IAP_CMD,
IAP_ADDRL,
IAP_ADDRH,
IAP_DATA,
IAP_TRIG,
IAP_TRIG,

IAP_IDLE

;Erase one sector area
;Input: DPTR(ISP/IAP/EEPROM address)

;Output:-

; */

IAP_ERASE:
MOV IAP CONTR,
MOV IAP_CMD,
MOV IAP_ADDRL,
MOV  IAP_ADDRH,

MOV IAP TRIG,#46H
MOV IAP TRIG,#0B9H

NOP
LCALL
RET

END

IAP_IDLE

#ENABLE IAP ;Open IAP function, and set wait time
#CMD_PROGRAM ;Set ISP/IAP/EEPROM PROGRAM command
DPL ;Set ISP/IAP/EEPROM address low

DPH ;Set ISP/IAP/EEPROM address high

A ;Write ISP/IAP/EEPROM data

#46H ;Send trigger command]1 (0x46)

#0B9H ;Send trigger command2 (0xb9)

;MCU will hold here until ISP/IAP/EEPROM operation complete
;Close ISP/IAP/EEPROM function

#ENABLE IAP  ;Open IAP function, and set wait time
#CMD_ERASE  ;Set ISP/IAP/EEPROM ERASE command
DPL ;Set ISP/IAP/EEPROM address low
DPH ;Set ISP/IAP/EEPROM address high
;Send trigger command1 (0x46)
;Send trigger command2 (0xb9)
;MCU will hold here until ISP/IAP/EEPROM operation complete
;Close ISP/TAP/EEPROM function
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F135F STCRRRYBERHF %/ 4wiz T B
13.1 ERGARIZEASP)RIE, EfHE~ LE{FERI
13.1.1 ER G wIZ(ASP)RIBE A

A4
| dwppbasi vrs |——[duFaan, #1105
/ L, BN IBAT ISPREFY

\ 4
KAz, R HLSIT RAEISPI BT

O HUSATISPRE 7, Ml &%
A, L tms - JLFEms, W
TAE N a4, WS B R

\4
|ﬁiﬁﬂm.O/RxDm&ﬁ%i%Tﬁiﬁé\v)ﬁ IR CB B P1.O/PL1=0/0, A 23 HIW 15 T % i
PR, WA BSE, WP1.0/P1.1£0/0, NIE#E
H | |mm R, R4 b sous, 12K Rit. #iX
y FH A B FEPL.O/P LIRS 50/0, T <7 B 0 A
[T s re o mr K TRy, Bit RAISPIFRR

PCHL 42 | %4 STC-ISP-V4.86 J% LA
L 4 J5 5 FLE A A www.STCMCU.com
TE, WA, A SO A U

BEMB P, ST R

P CHL 3 [ 42 il B AF o 5 55 T 3%
U, e R AL R A

LERERMB0S 1B AL AR G AR SHE: 13922829991 STC12C2052AD A% 1T 8051 ML CHES 333
R ml ESH T AR AR HHL: 0513-5501 2928 /2929 / 2966 FEE: 0513-5501 2969 / 2956 / 2947



FMSTCE 7 MU www.STCMCU.com  BI#E A/HFR B Bk T (13922809991)  Tel: 0755-82948411  Fax: 0755-82905966

13.1.2 STC12C2052AD RFI7E R Gt Al 4w A2 (ISP) B2 B R F 2% B [E]

Vee

f STC3232,STC232,MAX232,5P232 PC/HiE H# H
e TELEL
[ L ci+ Vee T—>Vce STC—ISP!F}(’#F%%IJ
O.TuF v+ Gnd I1-Gnd o ”
T#EHFPERF
c1- 11007 [TTJEERAXCOM Pind) FISTC2 5 L
N F . oy e moxcompny | L
o T {7]co- ot [—  |EWHPERS L USB+5v O =
alH HTv- TITN ;Ei:?}isﬁﬂ E;j}g USB+?V Tuim RliH\' G?ID
. T
MM e raour 121N - O o0O0OO Swi
O Reset USB1
R2IN R20UT otuirio PowerOn
ofui-rLi MR
FARAAE20MEL R I« O MCU-vCC
AT BIRFHCL, RUEE LKFR L 5 oy
PR3t Z AR BIR/CH P STons”
Vee \
CLA Ax ! v Vee
>—>|—'\/\5\, [p22 vee <« D
x
ﬁ —> A\ {2 ]p23 P21
10pF == C1
d [ErsT PWM2/PCA2/P2.0 [26 one|
P WL Lo
10k [ TR ¢—B-—AAN, {4 ]p3.0RxD ADC7/SCLK/P1.7[ 2 T !
7
= -—JI—W\/—‘ P3.1/TxD ADC6/MISO/P1.6[ 2 I
Al XTAL2 ADCS/MOSIP15 [Z2
=
. I XTALL ADCA4/SS/P1.4
+—>—AVW—E]rs2iNT0 ADC3/P1.3
7 —
+—>—AW— 5 ]p33iNTI ADC2/P1.2
7
—>—AM—10]p3.4/10/ECI CLKOUT1/ADCI/P1.1
7
— > AM—11|p3.5/T1/PCAI/PWMI  CLKOUTO/ADCO/P1.0
7
—>—AM—12|P2.4/pCAIPWM3 PWMO/PCAO/P3.7
Vs
< 13 P25 P27
U AT P FER/CHR S S Gnd P2.6
(4AMHz~8MHz, #35i22) ,
XTALIFIXTAL2JHIF 5.
RSN S #E AE33MHz .
SRR B R il L 4
DL L, 2 A i ﬁi)ﬁ,ﬁ&%m%ii w2 O 1 2
AR, B 5 AXTAL L e o ‘
7 /AN 3 > Am|
51N, XTAL2BIA Z1525. I 2 % O — N STC12C2052AD R 41 5 AILISP T #k g FE T B

SEE Dit

B PICUSBREH LR, % R IR
=7 A PE USB-RS232% #
2k, NRM207ch%.

%

&~
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STC12C2052AD & 51 H. i HLE A TE R G T g e (ISP) K5k, TSPRIUFALAE: 48 25 W 38 FH 4
FE2%, BAHIER ) R4 ERIAT N8/ ek PR T, 10 JEA0R 5 LN CAE =35 1 7= B3R
N, FRE AR R AR e R ML B . A SRR T A s L AT DA — i A,
—ihsERE, INRT PESEENTTIS IR, N TR S BTSSR B RS . BT T AR
P Hb 240 BT B T 80 B UG SAT S R 5, SO 54 .

STCI2 R FI 5 WL [E LA ISP R G 5| F [ 1, FA PCm 42 il #2777 R i F P AR AR
TR LN, SOESgnfEes ( LB mRE s, LR —H) .

WA 3R K A HSTC $24ETSP F# T (STC-ISPexe ¥ff) :

(1). FRAESTCIRMEERISP FE LA (8P

i www.STCMCU.com M, MSTCH AL+ THPC KD ISP, AEKHA
), FRLEERIT] ($dTsetup.exe) , VA R A BT B4

(2). ERSTC-ISP M TH CAt) |, iGFER 338, HATC 2Verd. 86 AL L,

Y EFx. bin, *. hex (Intel 16 BEHIFE 20 S0, D Hek hex EASCRAAIE, 15##R*. bin X
f, TERERERFRPC (BN MHISTC-ISP.EXE /7.

(3). STCL2 R BN LI B sk CL e 4N . F5 ZE WL I B0 5 L R AL (A2 Eh) 4
BT RGISPHEST, WA P3. ORCM B AL T i AUt R & PR, oA AS 215k 5247 1)
RAPREFX, SRR,

(4). WA A8 EP3.0, P3.14% [ RS-48555 1%, &N 752 H I . -~ R4 TRS-485
SEEME M, HEFRAEIEDIIERE “ TR IR A B FEP1.0/P1.1=0/074 1] LA R £
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13.1.3 EBXumAIISPE I AR 14 7 15 A 152 AR
Sii STC-ISP.exe EMRBHEEARPEL: www.STCMCU.com Befiariss

Stepl/AEMB1: Select MOU Type 1hIFEH4NFIE
MCU Type AP Memory Range

|ETC12C2052AII - oooo - OTFF

Step2/HFMRZ: Open File / fTH{F CIEEREFFAEIGEOD
d2Ag it e fRsdn
T T ik T IFEEYH |

o ~ | [ serrem
pye St 4 b

Step3/4EES: Select COM Fort, Max Band/IAFERITOH, Bkt éﬁ;ﬁ;@;ﬁﬁ
COM: |COMT | i B 115200 57600,38400,19200

BEEileeREEEERERSEETE = REREE: [0 ~
Stepd/ W REFENG T RN RABER

TS BEN R ERE A * FIRPECHEHEE O ShEPARiFEEATEN

TRAEHFLO/FL 1 ¢ STHEE ((ET0/0AaL THER aips s

. " o SEmfE RS, &
TR T#R PR AT AR Lk —FE0. O TES Moy
ZF0/04 1] A
FEERFE, R
StepS/ERS: Download/ T3 S FEARHIENCY LB B4 B0 IFIk 750/0, W
ik R4ISPH

Dowrd oadd T3 | | |Re—Download,f§EFﬁ| SRR, HiBEE
SR THEEIEN DT SR R
N HRirtEEETLEEsnEA S FoEETEGS
\ e : N HHBE S BEE
IHEAEIREE “FLO/EL LD ST AR, - CHIEH Fh I 7
Fa.0 I, F3. 1/T=D TJXRS—ESE .ﬁ,% I]%_]i‘ = il B, He ik
15 2 %Xuﬁjﬁw%k R T o K
N EJHLEE%“IT’EHTJ F3.0/ExD #pERTE RS-MES/
TERIAR, 5% | st e e |
PRI IR
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(1).
(2).
(3).
(4).

Stepl/PHR1: IEFARFTAE A A HLALS, 4ISTC12C5A60X 55
Step2/:bUR2: FIIF XA, BheskH PR, DN RIS (x.bin, *. hex)
Step3/UR3: EFEHATIN, RFTMER M EMNE O, anE 4T 0 1-—-COM1, H:47 H12--COM2, . .
A e T A IR A RS-232 5347 [, 1] SE—2KUSB-RS232f%#:4%, AR M5070A -
FHULLUSB-RS232%6 a4, AREFZ, TIikZ2 db BRI K& ik A 4 e 2%
Stepd/*PPR4: EFE TR BENIG, BHERIEY “ EBR/CIRG &% 7 1At “ A0 dh A Bl B
(STC12 R H 5y WL R A IR/ CHR 5 I 4)
Step5/*bURS: EFE “Download/ F#” %41 FHH P MR A PLAEE, AT EEHAT
Stepb/# UL,  WAJIEFE “Re-Download/TEHE F#k” #4240
TR EERR, FTEERGESHAYL LA, s b — s A g e b
—EESIERE “Download/ NH” 4L, ARG EA AN BB CoMRWE) , A
Je bH, Sb b, R EISGER T EG A, BAVUR BRI RET T .

KT B

MCU/B ML RXD(P3.0) —— RS-232f%#rss —— PC/HLN TXD(COM Port Pin3)
MCU/EE ML TXD(P3.1) ——— RS-232f%#ds —— PC/HLN RXD(COM Port Pin2)
MCU/ 5 HL GND PC/H3Jili  GND(COM Port Pin5)

QRIS R SEPS. 0/P3. IERBIRS-485 1R, HHEF
TEETH R “ R IR BENTREPL 0/P1.1 = 0, 04 AT LUF A F 277
EREAEEE I PL O, PL IRFEIRCAO, R HLE BT SRR, %8 TRS-485.44%

BELAS I A A ML R RN BT ELIS S S o Ak, ARSI LA mSHI ], HSTnRIARI REA T
P3.0, P3. 1 /e M s O, tBEGEFRP1.0/P1.1 = 0/0A4 W] FEH A, DME NS EShHE
BT H P RET

(5). RS—232% #48 n] % FIMAX232/SP232 (4. 5-5. 5V) , MAX3232/SP3232 (3V-5. 5V).
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13.1.4 HSBRBHLAVISP T #H4miE T B £ M7 A

WH P R85 ARS-23282 11,
A # FISTC-TSP Ver 3. 0A. PCBI# MR AE AZmFe T A
STC-ISP Ver 3.0A PCBHR A] LAYRE#E3FR RS, 437l X H:FSTC12 % %116Pin /20Pin / 28Pin /
32Pin. FRATLE T #AR P ST T — 5k br284%, 1 BB A2 SCFF16Pin /20Pin / 28Pin / 32Pin [
b, PR . IR AR R R R S A AT S 40Pin rT, B K B 20-PindE 1) A2
2R, RN HLE LR X B R 2R A
TESTC-ISP Ver 3.0A PCB # 5¢ i #edm e H 7 #2710 TAE
KRR
(1), R4 5 HLA A H e 28 0 AL H 905
A, SVELEML, KHEETP1IGIMCU-VCC, +5V H JE45
B. 3VEAFML, 454 TP LEIMCU-VCC, 3. 3VHL YR I
(2) . TR (FF Fh L)
A, A O T4 A 4 S 4 A PC/ HA RS- 232 58 475 14 e ) T-3d 13
B. B[R — i AOUSBAA Sk 3 APC/ FEL I USBHZ 1 FH B
C. ¥ RAE—ANUSBHE KA — I dH N 2 S ISTC-ISP. Ver 3. 0A PCBHRUSB1# % ] T
RS—232if 5 At i, ILISFUSB +5V Power kT 2 (D43, USBH2: 1145 Ha)
(3) . HABITEA T &+
(4). SWIFF KA T IR RS, IEBIMCU-VCC Powerk] A2: (DAL), V&4 455 K pLIE i
(5). SW3FF%
TR AR, P10, P11 =1, 1|, REE4E5H .
WFHTFIRZS, P1.0,P1.1=0,0, 5250,
WA HLE PR “ R IRA JEEIP1.0/PL.1 = 0,04 4IP3, 0 L&k Faiar A7 #hib
T SWTF e b T4 FOIRAS, iES A HLAIPL. 0/P1. 1454251
(6) . K HLAdE U 1-Socket 8 55 88, B8 55 B AL, ¥ = 52 Fr ML 2 8-Pin/20-Pin/28-Pin, Ifij
Ul-Socketi & /& 40-Pin, TATHI B IR SE N, SETMAARII IR — b .
(7). T8 % “Download/ Fik” ( WIAELS AN EHEZAIiEPCER LK —FEET
)
(8). % FSWIFFK, AWl LB ER, JERMCU-VCC Power)] 5% (D41)
BEEFSTCHL F HLEE N TSPEE S (STC12 R HI¥A 5 2l N TSP)
(9). FEEINE, FIESWIHIE, HESWIH R4 THE#% FIRE, MCU-VCC PowerdT A5
(D41), B P, BUFEAHL, B EHR R AL,
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13.1.5 FFRS-2325%#123, W & RAVISP TR MRS-2321 85551

FIFISTC-TSP Ver 3.0A PCB #Ri#E{TRS-232%% 4
%HWWHF H ORI b 5E il N3/ ek :

2.

3.

Ul-Socke t 4 ' e AN 1548 N R AL

hﬁﬁ)ﬂ%é}iiﬂﬁ FLJR (MCU-VCC, GND) Az B HILAIPS. 0, P3. 1482 N 5% H bl CN2 4
X #90 ERR R HUR R & 7 5PC/ AT 845 1 e

B RS HLEIPL. 0, P1. 138 N BE b CN24d JRE (4 5 75 2/ 14%)

4. UWIZIP1.0,P1.1=0,0, fE4z20, AT{EM P R4 A LEERH, S0KP1LOPLIEM

A &4 5| #ISTC-ISP Ver3.0A PCB Rk I, BSW3JTFx4% F, NP1.0/P1.1=0,0.
KT % “Download/ F#L”
BERFNARG HEMN GEEREMNHF R A HE, ANZEMNERUSBIH, HNUSB
ANH)

NERMEFE, WP REINTE I B, AR, BN AE B &AL, E5
ANBEAEISP N #F8 FP it gk AN & T IR B AL, tndg, TPERAMEEE 110 B WD 1 / B WDO St
WA RS-485m FrESIP3. 0, P3. 1, B ZR 4, 7E N AN N H kT .
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\x == : [ == Ooono o
13.2 HiFsR/Liwes, Wigss, HESR

STC B AU FART Fh 2 136 2/ 1 i s -

LA Z i 2SI gads 7 n] LSRR, AT HIKeil C51

2. fESTCE ML, 4 ikIntel [#18052/87C52/87C54/87C58, PhilipsffIP87C52/P87C54,/P87C58%) nl
PLT.

3. WREH RN Y AT AR T RE A7 8%, B Zihhb e B AT 17, ARG FE KR T
A 2P AE B ) L 5 0

TR RERAS :
FAITA : STC12C2052AD R HIISPL BT AL T &gt TR (AR M5070, W HIIE e 2 FE i)
T AT #28PIN/20PINI A [ s AR,
28PIN/Z 28PINFIE 7R, 20PINAE20P INFRITE 7 AR

P Fuds S O 2 105 5ids, W HAEE8052 ) LA 1 B
STC12C2052AD R A MLy R IyRean' e A 1, "I LAH STC-ISP. EXE EH£: F#H P FHE BT
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13.3 BEX TEUERIER (SEHAMFE TE)

/* */
/* --- STC MCU International Limited */
/* --- WORSTC 1T KA HL FIFHEAF I E 58 ST Hmmmmmmmmmme- */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
P AN R BEAERR T P AT BAE S R SRR, - - */
/% VELERR T R B E R B T SR R TR R Y - */
* ¥

#include <reg51.h>
#include <instrins.h>

sfr IAP_CONTR = 0xc7;
sbit MCU_Start_Led = P177;

#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
/H#define RELOAD_ COUNT Oxec //18.432MHz,12T,SMOD=0,2400bps
//#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(); //nitial 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 1)

if (k == Self Define ISP_Command)

delay();
delay();

//Disable serial interrupt
//Clear TI flag

//send this data

/Iwait for the data is sent
//clear TI flag

//enable serial interrupt

/Icheck the serial data

//delay 1s
//delay 1s

soft reset to ISP_Monitor();

//0110,0000 soft reset system to run ISP monitor

{
ES=0;
TI=0;
SBUF =1i;
while (ITT);
TI=0;
ES=1;
}
void UART _Interrupt)Receive(void) interrupt 4 using 1
{
unsigned char k = 0;
if (RI)
{
RI=0;
k = SBUF,
{
}
}
if (TT)
{
TI=0;
H
H
void soft reset to ISP_Monitor(void)
{
TAP_CONTR = 0x60;
H
void delay(void)
{

unsigned int j = 0;
unsigned int g = 0;

SRR RII8051 B LT A 7]
FEBURHE: 7 3 U R T AT PR 7]

I AR S HE: 13922829991
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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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MRA: JCURESHIE

INTRODUCTION

Assembly language is a computer language lying between the extremes of machine language and high-level lan-
guage like Pascal or C use words and statements that are easily understood by humans, although still a long way
from "natural”" language.Machine language is the binary language of computers.A machine language program is a
series of binary bytes representing instructions the computer can execute.

Assembly language replaces the binary codes of machine language with easy to remember "mnemonics'"that
facilitate programming.For example, an addition instruction in machine language might be represented by the
code "10110011".It might be represented in assembly language by the mnemonic "ADD".Programming with mne-
monics is obviously preferable to programming with binary codes.

Of course, this is not the whole story. Instructions operate on data, and the location of the data is specified by
various "addressing modes" emmbeded in the binary code of the machine language instruction. So, there may be
several variations of the ADD instruction, depending on what is added. The rules for specifying these variations
are central to the theme of assembly language programming.

An assembly language program is not executable by a computer. Once written, the program must undergo
translation to machine language. In the example above, the mnemonic "ADD" must be translated to the binary
code "10110011". Depending on the complexity of the programming environment, this translation may involve
one or more steps before an executable machine language program results. As a minimum, a program called an
"assembler" is required to translate the instruction mnemonics to machine language binary codes. Afurther step
may require a "linker" to combine portions of program from separate files and to set the address in memory at
which th program may execute. We begin with a few definitions.

An assembly language program i a program written using labels, mnemonics, and so on, in which each state-
ment corresponds to a machine instruction. Assembly language programs, often called source code or symbolic
code, cannot be executed by a computer.

A machine language program is a program containing binary codes that represent instructions to a computer.
Machine language programs, often called object code, are executable by a computer.

A assembler is a program that translate an assembly language program into a machine language program.
The machine language program (object code) may be in "absolute" form or in "relocatable" form. In the latter
case, "linking" is required to set the absolute address for execution.

A linker is a program that combines relocatable object programs (modules) and produces an absolute object
program that is executable by a computer. A linker is sometimes called a "linker/locator" to reflect its separate
functions of combining relocatable modules (linking) and setting the address for execution (locating).

A segment is a unit of code or data memory. A segment may be relocatable or absolute. A relocatable seg-
ment has a name, type, and other attributes that allow the linker to combine it with other paritial segments, if re-
quired, and to correctly locate the segment. An absolute segment has no name and cannot be combined with other
segments.

A module contains one or more segments or partial segments. A module has a name assigned by the user. The
module definitions determine the scope of local symbols. An object file contains one or more modules. A module
may be thought of as a "file" in many instances.

A program consists of a single absolute module, merging all absolute and relocatable segments from all input
modules. A program contains only the binary codes for instructions (with address and data constants) that are un-
derstood by a computer.
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ASSEMBLER OPERATION

There are many assembler programs and other support programs available to facilitate the development of ap-
plications for the 8051 microcontroller. Intel's original MCS-51 family assembler, ASM51, is no longer available
commercially. However, it set the standard to which the others are compared.

ASMS1 is a powerful assembler with all the bells and whistles. It is available on Intel development systems
and on the IBM PC family of microcomputers. Since these "host" computers contain a CPU chip other than the
8051, ASMSI is called a cross assembler. An 8051 source program may be written on the host computer (using
any text editor) and may be assembled to an object file and listing file (using ASM51), but the program may not
be executed. Since the host system's CPU chip is not an 8051, it does not understand the binary instruction in the
object file. Execution on the host computer requires either hardware emulation or software simulation of the tar-
get CPU. A third possibility is to download the object program to an 8051-based target system for execution.

ASMS51 is invoked from the system prompt by

ASMS1 source_file [assembler controls]

The source file is assembled and any assembler controls specified take effect. The assembler receives a source
file as input (e.g., PROGRAM.SRC) and generates an object file (PROGRAM.OBJ) and listing file (PROGRAM.
LST) as output. This is illustrated in Figure 1.

Since most assemblers scan the source program twice in performing the translation to machine language,
they are described as two-pass assemblers. The assembler uses a location counter as the address of instructions
and the values for labels. The action of each pass is described below.

PROGRAM.OB]J
PROGRAM.SRC
Legend PROGRAM.LST
O Utility program
[ User file

Figure 1 Assembling a source program

Pass one

During the first pass, the source file is scanned line-by-line and a symbol table is built. The location counter de-
faults to 0 or is set by the ORG (set origin) directive. As the file is scanned, the location counter is incremented by
the length of each instruction. Define data directives (DBs or DWs) increment the location counter by the number
of bytes defined. Reserve memory directives (DSs) increment the location counter by the number of bytes re-
served.

Each time a label is found at the beginning of a line, it is placed in the symbol table along with the current
value of the location counter. Symbols that are defined using equate directives (EQUs) are placed in the symbol
table along with the "equated" value. The symbol table is saved and then used during pass two.

Pass two

During pass two, the object and listing files are created. Mnemonics are converted to opcodes and placed in the
output files. Operands are evaluated and placed after the instruction opcodes. Where symbols appear in the oper-
and field, their values are retrieved from the symbol table (created during pass one) and used in calculating the
correct data or addresses for the instructions.

Since two passes are performed, the source program may use "forward references", that is, use a symbol be-
fore it is defined. This would occur, for example, in branching ahead in a program.
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The object file, if it is absolute, contains only the binary bytes (0OH-OFH) of the machine language program.
A relocatable object file will also contain a sysmbol table and other information required for linking and locating.
The listing file contains ASCII text codes (02H-7EH) for both the source program and the hexadecimal bytes in
the machine language program.

A good demonstration of the distinction between an object file and a listing file is to display each on the host
computer's CRT display (using, for example, the TYPE command on MS-DOS systems). The listing file clearly
displays, with each line of output containing an address, opcode, and perhaps data, followed by the program state-
ment from the source file. The listing file displays properly because it contains only ASCII text codes. Displaying
the object file is a problem, however. The output will appear as "garbage", since the object file contains binary
codes of an 8051 machine language program, rather than ASCII text codes.

ASSEMBLY LANGUAGE PROGRAM FORMAT

Assembly language programs contain the following:

Machine instructions

Assembler directives

Assembler controls

Comments

Machine instructions are the familiar mnemonics of executable instructions (e.g., ANL). Assembler directives
are instructions to the assembler program that define program structure, symbols, data, constants, and so on (e.g.,
ORG). Assembler controls set assembler modes and direct assembly flow (e.g., STITLE). Comments enhance the
readability of programs by explaining the purpose and operation of instruction sequences.

Those lines containing machine instructions or assembler directives must be written following specific rules
understood by the assembler. Each line is divided into "fields" separated by space or tab characters. The general
format for each line is as follows:

[label:] mnemonic [operand] [, operand] [...]1 [;commernt]

Only the mnemonic field is mandatory. Many assemblers require the label field, if present, to begin on the left in
column 1, and subsequent fields to be separated by space or tab charecters. With ASMS1, the label field needn't
begin in column 1 and the mnemonic field needn't be on the same line as the label field. The operand field must,
however, begin on the same line as the mnemonic field. The fields are described below.

Label Field

A label represents the address of the instruction (or data) that follows. When branching to this instruction, this la-
bel is usded in the operand field of the branch or jump instruction (e.g., SIMP SKIP).

Whereas the term "label" always represents an address, the term "symbol" is more general. Labels are one
type of symbol and are identified by the requirement that they must terminate with a colon(:). Symbols are as-
signed values or attributes, using directives such as EQU, SEGMENT, BIT, DATA, etc. Symbols may be ad-
dresses, data constants, names of segments, or other constructs conceived by the programmer. Symbols do not
terminate with a colon. In the example below, PAR is a symbol and START is a label (which is a type of symbol).

PAR EQU 500 ;"PAR" IS A SYMBOL WHICH
;REPRESENTS THE VALUE 500
START: MOV A, #OFFH ;"START" IS A LABEL WHICH

;REPRESENTS THE ADDRESS OF
;THE MOV INSTRUCTION

A symbol (or label) must begin with a letter, question mark, or underscore (_); must be followed by letters,

"o,

digit, "?", or "_"; and can contain up to 31 characters. Symbols may use upper- or lowercase characters, but they

are treated the same. Reserved words (mnemonics, operators, predefined symbols, and directives) may not be
used.
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Mnemonic Field

Intruction mnemonics or assembler directives go into mnemonic field, which follows the label field. Examples of
instruction mnemonics are ADD, MOV, DIV, or INC. Examples of assembler directives are ORG, EQU, or DB.

Operand Field

The operand field follows the mnemonic field. This field contains the address or data used by the instruction. A
label may be used to represent the address of the data, or a symbol may be used to represent a data constant. The
possibilities for the operand field are largely dependent on the operation. Some operations have no operand (e.g.,
the RET instruction), while others allow for multiple operands separated by commas. Indeed, the possibilties for
the operand field are numberous, and we shall elaborate on these at length. But first, the comment field.

Comment Field

Remarks to clarify the program go into comment field at the end of each line. Comments must begin with a semi-
colon (;). Each lines may be comment lines by beginning them with a semicolon. Subroutines and large sections
of a program generally begin with a comment block—serveral lines of comments that explain the general proper-
ties of the section of software that follows.

Special Assembler Symbols

Special assembler symbols are used for the register-specific addressing modes. These include A, RO through R7,
DPTR, PC, C and AB. In addition, a dollar sign ($) can be used to refer to the current value of the location coun-
ter. Some examples follow.

SETB C
INC DPTR
INB 11,8

The last instruction above makes effective use of ASM51's location counter to avoid using a label. It could also be
written as
HERE: JNB TI, HERE

Indirect Address

For certain instructions, the operand field may specify a register that contains the address of the data. The com-
mercial "at" sign (@) indicates address indirection and may only be used with RO, R1, the DPTR, or the PC, de-
pending on the instruction. For example,

ADD A, @RO

MOVC A, @A+PC

The first instruction above retrieves a byte of data from internal RAM at the address specified in RO. The second
instruction retrieves a byte of data from external code memory at the address formed by adding the contents of the
accumulator to the program counter. Note that the value of the program counter, when the add takes place, is the
address of the instruction following MOVC. For both instruction above, the value retrieved is placed into the ac-
cumulator.

Immediate Data

Instructions using immediate addressing provide data in the operand field that become part of the instruction. Im-
mediate data are preceded with a pound sign (#). For example,
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CONSTANT EQU 100
MOV A, #OFEH
ORL  40H, #CONSTANT

All immediate data operations (except MOV DPTR . #data) require eight bits of data. The immediate data are
evaluated as a 16-bit constant, and then the low-byte is used. All bits in the high-byte must be the same (00H or
FFH) or the error message "value will not fit in a byte" is generated. For example, the following instructions are
syntactically correct:

MOV A, #OFFOOH

MOV A, #00FFH

But the following two instructions generate error messages:
MOV A, #OFEOOH
MOV A, #01FFH

If signed decimal notation is used, constants from -256 to +255 may also be used. For example, the follow-
ing two instructions are equivalent (and syntactically correct):
MOV A, #-256
MOV A, #OFFOOH

Both instructions above put 00H into accumulator A.

Data Address

Many instructions access memory locations using direct addressing and require an on-chip data memory address
(00H to 7FH) or an SFR address (80H to OFFH) in the operand field. Predefined symbols may be used for the
SFR addresses. For example,

MOV A, 45H
MOV A, SBUF ;SAME AS MOV A, 99H
Bit Address

One of the most powerful features of the 8051 is the ability to access individual bits without the need for masking
operations on bytes. Instructions accessing bit-addressable locations must provide a bit address in internal data
memory (00h to 7FH) or a bit address in the SFRs (80H to OFFH).

There are three ways to specify a bit address in an instruction: (a) explicitly by giving the address, (b) using
the dot operator between the byte address and the bit position, and (c¢) using a predefined assembler symbol. Some
examples follow.

SETB OE7H ;EXPLICIT BIT ADDRESS
SETB ACC.7 ;DOT OPERATOR (SAME AS ABOVE)
JNB TI, $ ;"TI" IS A PRE-DEFINED SYMBOL
JNB 99H, § :(SAME AS ABOVE)

Code Address

A code address is used in the operand field for jump instructions, including relative jumps (SJMP and conditional
jumps), absolute jumps and calls (ACALL, AJMP), and long jumps and calls (LJMP, LCALL).
The code address is usually given in the form of a label.

ASMS51 will determine the correct code address and insert into the instruction the correct 8-bit signed offset,
11-bit page address, or 16-bit long address, as appropriate.
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Generic Jumps and Calls

ASMS51 allows programmers to use a generic JMP or CALL mnemonic. "JMP" can be used instead of SIMP,
AJMP or LIMP; and "CALL" can be used instead of ACALL or LCALL. The assembler converts the generic
mnemonic to a "real" instruction following a few simple rules. The generic mnemonic converts to the short form
(for JMP only) if no forward references are used and the jump destination is within -128 locations, or to the ab-
solute form if no forward references are used and the instruction following the JMP or CALL instruction is in the
same 2K block as the destination instruction. If short or absolute forms cannot be used, the conversion is to the
long form.

The conversion is not necessarily the best programming choice. For example, if branching ahead a few in-
strucions, the generic JMP will always convert to LIMP even though an SIMP is probably better. Consider the
following assembled instructions sequence using three generic jumps.

LOC OBJ LINE  SOURCE

1234 1 ORG 1234H
1234 04 2 START: INC A
1235 80FD 3 IMP START ;ASSEMBLES AS SJMP
12FC 4 ORG START + 200
12FC 4134 5 IMP START ;ASSEMBLES AS AJMP
12FE 021301 6 IMP FINISH ;ASSEMBLES AS LIMP
1301 04 7 FINISH: INC A

8 END

The first jump (line 3) assembles as SIMP because the destination is before the jump ( i.e., no forward reference)
and the offset is less than -128. The ORG directive in line 4 creates a gap of 200 locations between the label
START and the second jump, so the conversion on line 5 is to AJMP because the offset is too great for SIMP.
Note also that the address following the second jump (12FEH) and the address of START (1234H) are within the
same 2K page, which, for this instruction sequence, is bounded by 1000H and 17FFH. This criterion must be met
for absolute addressing. The third jump assembles as LIMP because the destination (FINISH) is not yet defined
when the jump is assembled (i.e., a forward reference is used). The reader can verify that the conversion is as
stated by examining the object field for each jump instruction.

ASSEMBLE-TIME EXPRESSION EVALUATION

Values and constants in the operand field may be expressed three ways: (a) explicitly (e.g.,0EFH), (b) with a pre-
defined symbol (e.g., ACC), or (c) with an expression (e.g.,2 + 3). The use of expressions provides a powerful
technique for making assembly language programs more readable and more flexible. When an expression is used,
the assembler calculates a value and inserts it into the instruction.
All expression calculations are performed using 16-bit arithmetic; however, either 8 or 16 bits are inserted

into the instruction as needed. For example, the following two instructions are the same:

MOV  DPTR, #04FFH +3

MOV  DPTR, #0502H ;ENTIRE 16-BIT RESULT USED

If the same expression is used in a "MOV A #data" instruction, however, the error message "value will not fit in a
byte" is generated by ASMS51. An overview of the rules for evaluateing expressions follows.
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Number Bases

The base for numeric constants is indicated in the usual way for Intel microprocessors. Constants must be fol-
lowed with "B" for binary, "O" or "Q" for octal, "D" or nothing for decimal, or "H" for hexadecimal. For example,
the following instructions are the same:

MOV A, #I5H
MOV A, #1111B
MOV A, #0FH
MOV A, #17Q
MOV A, #15D

Note that a digit must be the first character for hexadecimal constants in order to differentiate them from labels (i.e.,
"0AS5H" not "A5H").

Charater Strings

Strings using one or two characters may be used as operands in expressions. The ASCII codes are converted to the
binary equivalent by the assembler. Character constants are enclosed in single quotes ('). Some examples follow.
CINE A, #'Q', AGAIN

SUBB A, #'0' ;CONVERT ASCII DIGIT TO BINARY DIGIT
MOV  DPTR, #'AB'
MOV  DPTR, #4142H ;SAME AS ABOVE

Arithmetic Operators
The arithmetic operators are

+ addition

- subtraction

* multiplication
/ division

MOD  modulo (remainder after division)

For example, the following two instructions are same:
MOV A, 10+10H
MOV A, #lAH

The following two instructions are also the same:
MOV A, #5MOD7
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#5NE 4

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
@®+1)*2 0012H
SEQ4 0000H
'A' LT 'B' FFFFH
3 <=3 FFFFHss

A practical example that illustrates a common operation for timer initialization follows: Put -500 into Timer 1 reg-
isters TH1 and TL1. In using the HIGH and LOW operators, a good approach is
VALUE EQU -500
MOV  THI,#HIGH VALUE
MOV  TLI1,#LOW VALUE
The assembler converts -500 to the corresponding 16-bit value (FEOCH); then the HIGH and LOW operators ex-
tract the high (FEH) and low (OCH) bytes. as appropriate for each MOV instruction.

Operator Precedence

The precedence of expression operators from highest to lowest is
0
HIGH LOW
* / MOD SHL SHR
+-
EQ NE LT LE GT GE = <> < <= > >=
NOT
AND
OR XOR

When operators of the same precedence are used, they are evaluated left to right.

Examples:
Expression Value
HIGH ('A' SHL 8) 0041H
HIGH 'A'SHL 8 0000H
NOT 'A'- 1 FFBFH
'A' OR 'A' SHL 8 4141H
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ASSEMBLER DIRECTIVES

Assembler directives are instructions to the assembler program. They are not assembly language instructions ex-
ecutable by the target microprocessor. However, they are placed in the mnemonic field of the program. With the
exception of DB and DW, they have no direct effect on the contents of memory.

ASMS51 provides several catagories of directives:

Assembler state control (ORG, END, USING)

Symbol definition (SEGMENT, EQU, SET, DATA, IDATA, XDATA, BIT, CODE)
Storage initialization/reservation (DS, DBIT, DB, DW)

Program linkage (PUBLIC, EXTRN,NAME)

Segment selection (RSEG, CSEG, DSEG, ISEG, ESEG, XSEG)

Each assembler directive is presented below, ordered by catagory.

Assembler State Control
ORG (Set Origin) The format for the ORG (set origin) directive is
ORG expression
The ORG directive alters the location counter to set a new program origin for statements that follow. A label is
not permitted. Two examples follow.

ORG 100H ;SET LOCATION COUNTER TO 100H
ORG ($ +1000H) AND OFO0H ;SET TO NEXT 4K BOUNDARY

The ORG directive can be used in any segment type. If the current segment is absolute, the value will be an abso-
lute address in the current segment. If a relocatable segment is active, the value of the ORG expression is treated
as an offset from the base address of the current instance of the segment.

End The format of the END directive is
END

END should be the last statement in the source file. No label is permitted and nothing beyond the END statement
is processed by the assembler.

Using The format of the END directive is
USING expression

This directive informs ASMS51 of the currently active register bank. Subsequent uses of the predefined symbolic
register addresses ARO to AR7 will convert to the appropriate direct address for the active register bank. Consider
the following sequence:

USING 3
PUSH AR7
USING 1
PUSH AR7

The first push above assembles to PUSH 1FH (R7 in bank 3), whereas the second push assembles to PUSH OFH
(R7 in bank 1).

Note that USING does not actually switch register banks; it only informs ASMS51 of the active bank. Execut-
ing 8051 instructions is the only way to switch register banks. This is illustrated by modifying the example above
as follows:
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MOV  PSW, #00011000B ;SELECT REGISTER BANK 3

USING 3

PUSH AR7 ;ASSEMBLE TO PUSH 1FH

MOV  PSW, #00001000B ;SELECT REGISTER BANK 1

USING 1

PUSH AR7 ;ASSEMBLE TO PUSH 0FH
Symbol Definition

The symbol definition directives create symbols that represent segment, registers, numbers, and addresses. None
of these directives may be preceded by a label. Symbols defined by these directives may not have been previously
defined and may not be redefined by any means. The SET directive is the only exception. Symbol definiton direc-
tives are described below.
Segment The format for the SEGMENT directive is shown below.
symbol SEGMENT segment_type

The symbol is the name of a relocatable segment. In the use of segments, ASM51 is more complex than conven-
tional assemblers, which generally support only "code" and "data" segment types. However, ASM51 defines addi-
tional segment types to accommodate the diverse memory spaces in the 8051. The following are the defined 8051
segment types (memory spaces):

CODE (the code segment)

XDATA (the external data space)

DATA (the internal data space accessible by direct addressing, 00H—07H)

IDATA (the entire internal data space accessible by indirect addressing, 00H—07H)
BIT (the bit space; overlapping byte locations 20H-2FH of the internal data space)

For example, the statement
EPROM SEGMENT CODE

declares the symbol EPROM to be a SEGMENT of type CODE. Note that this statement simply declares what
EPROM is. To actually begin using this segment, the RSEG directive is used (see below).

EQU (Equate) The format for the EQU directive is
Symbol EQU expression

The EQU directive assigns a numeric value to a specified symbol name. The symbol must be a valid symbol
name, and the expression must conform to the rules described earlier.
The following are examples of the EQU directive:

N27 EQU 27 ;SET N27 TO THE VALUE 27
HERE EQU $ ;SET "HERE" TO THE VALUE OF
;THE LOCATION COUNTER
CR EQU 0DH ;SET CR (CARRIAGE RETURN) TO 0DH
MESSAGE: DB 'This is a message'
LENGTH EQU $ - MESSAGE ;"LENGTH" EQUALS LENGTH OF "MESSAGE"
Other Symbol Definition Directives The SET directive is similar to the EQU directive except the

symbol may be redefined later, using another SET directive.
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The DATA, IDATA, XDATA, BIT, and CODE directives assign addresses of the corresponding segment type
to a symbol. These directives are not essential. A similar effect can be achieved using the EQU directive; if used,
however, they evoke powerful type-checking by ASMS51. Consider the following two directives and four instruc-

tions:
FLAGI1 EQU 05H
FLAG2 BIT 05H
SETB  FLAGI

SETB  FLAG2
MOV  FLAGI, #0
MOV  FLAG2, #0

The use of FLAG2 in the last instruction in this sequence will generate a "data segment address expected" error
message from ASMS51. Since FLAG2 is defined as a bit address (using the BIT directive), it can be used in a set
bit instruction, but it cannot be used in a move byte instruction. Hence, the error. Even though FLAGI represents
the same value (05H), it was defined using EQU and does not have an associated address space. This is not an
advantage of EQU, but rather, a disadvantage. By properly defining address symbols for use in a specific memory
space (using the directives BIT, DATA, XDATA,ect.), the programmer takes advantage of ASMS51's powerful
type-checking and avoids bugs from the misuse of symbols.

Storage Initialization/Reservation

The storage initialization and reservation directives initialize and reserve space in either word, byte, or bit units.
The space reserved starts at the location indicated by the current value of the location counter in the currently ac-
tive segment. These directives may be preceded by a label. The storage initialization/reservation directives are
described below.

DS (Define Storage)  The format for the DS (define storage) directive is
[label:] DS expression

The DS directive reserves space in byte units. It can be used in any segment type except BIT. The expression
must be a valid assemble-time expression with no forward references and no relocatable or external references.
When a DS statement is encountered in a program, the location counter of the current segment is incremented by
the value of the expression. The sum of the location counter and the specified expression should not exceed the
limitations of the current address space.

The following statement create a 40-byte buffer in the internal data segment:

DSEG AT 30H ;PUT IN DATA SEGMENT (ABSOLUTE, INTERNAL)
LENGTH EQU 40
BUFFER: DS LENGRH ;40 BYTES RESERVED

The label BUFFER represents the address of the first location of reserved memory. For this example, the buffer
begins at address 30H because "AT 30H" is specified with DSEG. The buffer could be cleared using the following
instruction sequence:

MOV  R7, #LENGTH

MOV RO, #BUFFER
LOOP: MOV  @RO, #0

DINZ R7, LOOP

(continue)
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To create a 1000-byte buffer in external RAM starting at 4000H, the following directives could be used:

XSTART EQU 4000H
XLENGTH EQU 1000

XSEG AT  XSTART
XBUFFER: DS XLENGTH

This buffer could be cleared with the following instruction sequence:

MOV DPTR, #XBUFFER
LOOP: CLR A
MOVX @DPTR, A

INC DPTR

MOV A, DPL

CINE A, #LOW (XBUFFER + XLENGTH + 1), LOOP
MOV A, DPH

CINE A, #HIGH (XBUFFER + XLENGTH + 1), LOOP
(continue)

This is an excellent example of a powerful use of ASM51's operators and assemble-time expressions. Since an
instruction does not exist to compare the data pointer with an immediate value, the operation must be fabricated
from available instructions. Two compares are required, one each for the high- and low-bytes of the DPTR. Fur-
thermore, the compare-and-jump-if-not-equal instruction works only with the accumulator or a register, so the
data pointer bytes must be moved into the accumulator before the CINE instruction. The loop terminates only
when the data pointer has reached XBUFFER + LENGTH + 1. (The "+1" is needed because the data pointer is
incremented after the last MOVX instruction.)

DBIT The format for the DBIT (define bit) directive is,
[label:] DBIT  expression

The DBIT directive reserves space in bit units. It can be used only in a BIT segment. The expression must be a
valid assemble-time expression with no forward references. When the DBIT statement is encountered in a pro-
gram, the location counter of the current (BIT) segment is incremented by the value of the expression. Note that
in a BIT segment, the basic unit of the location counter is bits rather than bytes. The following directives creat

three flags in a absolute bit segment:

BSEG ;BIT SEGMENT (ABSOLUTE)
KEFLAG: DBIT 1 ;KEYBOARD STATUS
PRFLAG: DBIT 1 ;PRINTER STATUS
DKFLAG: DBIT 1 ;DISK STATUS

Since an address is not specified with BSEG in the example above, the address of the flags defined by DBIT
could be determined (if one wishes to to so) by examining the symbol table in the .LST or .MS51 files. If the defi-
nitions above were the first use of BSEG, then KBFLAG would be at bit address 00H (bit 0 of byte address 20H).
If other bits were defined previously using BSEG, then the definitions above would follow the last bit defined.

DB (Define Byte) The format for the DB (define byte) directive is,
[label:] DB expression [, expression] [...]

The DB directive initializes code memory with byte values. Since it is used to actually place data constants in
code memory, a CODE segment must be active. The expression list is a series of one or more byte values (each of
which may be an expression) separated by commas.
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The DB directive permits character strings (enclosed in single quotes) longer than two characters as long as they
are not part of an expression. Each character in the string is converted to the corresponding ASCII code. If a label
is used, it is assigned the address of th first byte. For example, the following statements

CSEG AT

SQUARES: DB 0,1,4,9, 16,25
MESSAGE: DB 'Login:', 0

When assembled, result in the following hexadecimal memory assignments for external code memory:

0100H

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

;SQUARES OF NUMBERS 0-5
;NULL-TERMINATED CHARACTER STRING

DW (Define Word) The format for the DW (define word) directive is
[label:] DW

The DW directive is the same as the DB directive except two memory locations (16 bits) are assigned for each
data item. For example, the statements

CSEG AT 200H
DW $,'A", 1234H, 2, 'BC'

expression [, expression] [...]

result in the following hexadecimal memory assignments:

Address Contents
0200 02
0201 00
0202 00
0203 41
0204 12
0205 34
0206 00
0207 02
0208 42
0209 43

Program Linkage

Program linkage directives allow the separately assembled modules (files) to communicate by permitting inter-
module references and the naming of modules. In the following discussion, a "module" can be considered a "file."
(In fact, a module may encompass more than one file.)
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Public The format for the PUBLIC (public symbol) directive is
PUBLIC symbol [, symbol] [...]
The PUBLIC directive allows the list of specified symbols to known and used outside the currently assembled

module. A symbol declared PUBLIC must be defined in the current module. Declaring it PUBLIC allows it to be
referenced in another module. For example,

PUBLIC  INCHAR, OUTCHR, INLINE, OUTSTR

Extrn The format for the EXTRN (external symbol) directive is
EXTRN segment_type (symbol [, symbol] [...],...)

The EXTRN directive lists symbols to be referenced in the current module that are defined in other modules. The
list of external symbols must have a segment type associated with each symbol in the list. (The segment types are
CODE, XDATA, DATA, IDATA, BIT, and NUMBER. NUMBER s a type-less symbol defined by EQU.) The
segment type indicates the way a symbol may be used. The information is important at link-time to ensure sym-
bols are used properly in different modules.

The PUBLIC and EXTRN directives work together. Consider the two files, MAIN.SRC and MESSAGES.
SRC. The subroutines HELLO and GOOD_BYE are defined in the module MESSAGES but are made available
to other modules using the PUBLIC directive. The subroutines are called in the module MAIN even though they
are not defined there. The EXTRN directive declares that these symbols are defined in another module.

MAIN.SRC:

EXTRN CODE (HELLO, GOOD_BYE)

éALL HELLO

éALL GOOD BYE

END
MESSAGES.SRC:

PUBLIC HELLO, GOOD BYE
HELLO: &l.).egin subroutine)

RET

GOOD_BYE: (begin subroutine)
RET
END
Neither MAIN.SRC nor MESSAGES.SRC is a complete program; they must be assembled separately and
linked together to form an executable program. During linking, the external references are resolved with correct

addresses inserted as the destination for the CALL instructions.

Name The format for the NAME directive is
NAME module name
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All the usual rules for symbol names apply to module names. If a name is not provided, the module takes on
the file name (without a drive or subdirectory specifier and without an extension). In the absence of any use of
the NAME directive, a program will contain one module for each file. The concept of "modules," therefore, is
somewhat cumbersome, at least for relatively small programming problems. Even programs of moderate size (en-
compassing, for example, several files complete with relocatable segments) needn't use the NAME directive and
needn't pay any special attention to the concept of "modules." For this reason, it was mentioned in the definition
that a module may be considered a "file," to simplify learning ASM51. However, for very large programs (several
thousand lines of code, or more), it makes sense to partition the problem into modules, where, for example, each
module may encompass several files containing routines having a common purpose.

Segment Selection Directives

When the assembler encounters a segment selection directive, it diverts the following code or data into the select-
ed segment until another segment is selected by a segment selection directive. The directive may select may select
a previously defined relocatable segment or optionally create and select absolute segments.

RSEG (Relocatable Segment)  The format for the RSEG (relocatable segment) directive is
RSEG segment_name

Where "segment name" is the name of a relocatable segment previously defined with the SEGMENT directive.
RSEG is a "segment selection" directive that diverts subsequent code or data into the named segment until another
segment selection directive is encountered.

Selecting Absolute Segments RSEG selects a relocatable segment. An "absolute" segment, on the other
hand, is selected using one of the directives:

CSEG (AT address)
DSEG (AT address)
ISEG (AT address)
BSEG (AT address)
XSEG (AT address)

These directives select an absolute segment within the code, internal data, indirect internal data, bit, or external
data address spaces, respectively. If an absolute address is provided (by indicating "AT address"), the assembler
terminates the last absolute address segment, if any, of the specified segment type and creates a new absolute seg-
ment starting at that address. If an absolute address is not specified, the last absolute segment of the specified type
is continuted. If no absolute segment of this type was previously selected and the absolute address is omitted, a
new segment is created starting at location 0. Forward references are not allowed and start addresses must be ab-
solute.

Each segment has its own location counter, which is always set to 0 initially. The default segment is an ab-
solute code segment; therefore, the initial state of the assembler is location 0000H in the absolute code segment.
When another segment is chosen for the first time, the location counter of the former segment retains the last
active value. When that former segment is reselected, the location counter picks up at the last active value. The
ORG directive may be used to change the location counter within the currently selected segment.

ASSEMBLER CONTROLS

Assembler controls establish the format of the listing and object files by regulating the actions of ASM51. For the
most part, assembler controls affect the look of the listing file, without having any affect on the program itself.
They can be entered on the invocation line when a program is assembled, or they can be placed in the source file.
Assembler controls appearing in the source file must be preceded with a dollor sign and must begin in column 1.
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There are two categories of assembler controls: primary and general. Primary controls can be placed in the
invocation line or at the beginnig of the source program. Only other primary controls may precede a primary con-

trol. General controls may be placed anywhere in the source program.

LINKER OPERATION

In developing large application programs, it is common to divide tasks into subprograms or modules containing
sections of code (usually subroutines) that can be written separately from the overall program. The term "modu-
lar programming" refers to this programming strategy. Generally, modules are relocatable, meaning they are not
intended for a specific address in the code or data space. A linking and locating program is needed to combine the
modules into one absolute object module that can be executed.

Intel's RL51 is a typical linker/locator. It processes a series of relocatable object modules as input and creates
an executable machine language program (PROGRAM, perhaps) and a listing file containing a memory map and
symbol table (PROGRAM.M51). This is illustrated in following figure.

FILE3.0OBJ PROGRAM.ABS
FILE2.0BJ
FILE1.OBJ

PROGRAM.MAP

Legend
QO Utility program
[ User file

Linker operation

As relocatable modules are combined, all values for external symbols are resolved with values inserted into
the output file. The linker is invoked from the system prompt by

RL51 input_list [TO output file] [location_controls]

The input_list is a list of relocatable object modules (files) separated by commas. The output_list is the name
of the output absolute object module. If none is supplied, it defaults to the name of the first input file without any
suffix. The location_controls set start addresses for the named segments.

For example, suppose three modules or files (MAIN.OBJ, MESSAGES.OBJ, and SUBROUTINES.OBJ) are
to be combined into an executable program (EXAMPLE), and that these modules each contain two relocatable
segments, one called EPROM of type CODE, and the other called ONCHIP of type DATA. Suppose further that
the code segment is to be executable at address 4000H and the data segment is to reside starting at address 30H (in
internal RAM). The following linker invocation could be used:

RS51  MAIN.OBJ, MESSAGES.OBJ, SUBROUTINES.OBJ TO EXAMPLE & CODE
(EPROM (4000H) DATA (ONCHIP (30H))

Note that the ampersand character "&" is used as the line continuaton character.

If the program begins at the label START, and this is the first instruction in the MAIN module, then execu-
tion begins at address 4000H. If the MAIN module was not linked first, or if the label START is not at the begin-
ning of MAIN, then the program's entry point can be determined by examining the symbol table in the listing file
EXAMPLE.M51 created by RL51. By default, EXAMPLE.M51 will contain only the link map. If a symbol table
is desired, then each source program must have used the SDEBUG control. The following table shows the assem-
bler controls supported by ASM51.
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Assembler controls supported by ASMS51
PRIMARY/
NAME GENERAL DEFAULT ABBREV. MEANING
DATE (date) P DATE() DA Place string in header (9 char. max.)
DEBUG P NODEBUG DB Outputs debug symbol information to object file
EJECT G not applicable EJ Continue listing on next page
ERRORPRINT P NOERRORPRINT EP Designates a file to receive error messages in addition to the
(file) listing file (defauts to console)
NOERRORPRINT P NOERRORPRINT [ NOEP [Designates that error messages will be printed in listing file
only
GEN G GENONLY GO  [List only the fully expanded source as if all lines generated
by a macro call were already in the source file
GENONLY G GENONLY NOGE |List only the original source text in the listing file
INCLUED(file) G not applicable (¢ Designates a file to be included as part of the program
LIST G LIST LI Print subsequent lines of source code in listing file
NOLIST G LIST NOLI |Do not print subsequent lines of source code in lisitng file
MACRO P MACRO(50) MR  [Evaluate and expand all macro calls. Allocate percentage of]
(men_precent) free memory for macro processing
NOMACRO P MACRO(50) NOMR |[Do not evalutate macro calls
MODS1 P MODS1 MO  |Recognize the 8051-specific predefined special function
registers
NOMODS51 P MODS1 NOMO |Do not recognize the 8051-specific predefined special
function registers
OBJECT(file) P OBJECT(source.OBJ) (0)] Designates file to receive object code
NOOBJECT P OBJECT(source.OBJ)[ NOOJ [Designates that no object file will be created
PAGING P PAGING PI Designates that listing file be broken into pages and each
will have a header
NOPAGING P PAGING NOPI |Designates that listing file will contain no page breaks
PAGELENGTH P PAGELENGT(60) PL Sets maximun number of lines in each page of listing file
(N) (range=10 to 65536)
PAGE WIDTH (N) P PAGEWIDTH(120) PW  |Set maximum number of characters in each line of listing
file (range = 72 to 132)
PRINT(file) P PRINT(source.LST) PR Designates file to receive source listing
NOPRINT P PRINT(source.LST) [ NOPR [Designates that no listing file will be created
SAVE G not applicable SA Stores current control settings from SAVE stack
RESTORE G not applicable RS Restores control settings from SAVE stack
REGISTERBANK P REGISTERBANK(0) RB Indicates one or more banks used in program module
(rb,...)
NOREGISTER- P REGISTERBANK(0)| NORB |Indicates that no register banks are used
BANK
SYMBOLS P SYMBOLS SB Creates a formatted table of all symbols used in program
NOSYMBOLS P SYMBOLS NOSB [Designates that no symbol table is created
TITLE(string) G TITLE() TT Places a string in all subsequent page headers (max.60
characters)
WORKFILES P same as source WF  |Designates alternate path for temporay workfiles
(path)
XREF P NOXREF XR Creates a cross reference listing of all symbols used in
program
NOXREF P NOXREF NOXR [Designates that no cross reference list is created
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MACROS

The macro processing facility (MPL) of ASM51 is a "string replacement" facility. Macros allow frequently used
sections of code be defined once using a simple mnemonic and used anywhere in the program by inserting the
mnemonic. Programming using macros is a powerful extension of the techniques described thus far. Macros can
be defined anywhere in a source program and subsequently used like any other instruction. The syntax for macro
definition is

%*DEFINE (call_pattern) (macro_body)

Once defined, the call pattern is like a mnemonic; it may be used like any assembly language instruction by
placing it in the mnemonic field of a program. Macros are made distinct from "real" instructions by preceding
them with a percent sign, "%". When the source program is assembled, everything within the macro-body, on
a character-by-character basis, is substituted for the call-pattern. The mystique of macros is largely unfounded.
They provide a simple means for replacing cumbersome instruction patterns with primitive, easy-to-remember
mnemonics. The substitution, we reiterate, is on a character-by-character basis—nothing more, nothing less.

For example, if the following macro definition appears at the beginning of a source file,

%*DEFINE (PUSH_DPTR)
(PUSH DPH
PUSH DPL
)

then the statement
%PUSH_DPTR
will appear in the .LST file as

PUSH DPH
PUSH DPL

The example above is a typical macro. Since the 8051 stack instructions operate only on direct addresses,
pushing the data pointer requires two PUSH instructions. A similar macro can be created to POP the data pointer.
There are several distinct advantages in using macros:

A source program using macros is more readable, since the macro mnemonic is generally more indicative
of the intended operation than the equivalent assembler instructions.

The source program is shorter and requires less typing.

Using macros reduces bugs

Using macros frees the programmer from dealing with low-level details.

The last two points above are related. Once a macro is written and debugged, it is used freely without the worry
of bugs. In the PUSH DPTR example above, if PUSH and POP instructions are used rather than push and pop
macros, the programmer may inadvertently reverse the order of the pushes or pops. (Was it the high-byte or low-
byte that was pushed first?) This would create a bug. Using macros, however, the details are worked out once—
when the macro is written—and the macro is used freely thereafter, without the worry of bugs.

Since the replacement is on a character-by-character basis, the macro definition should be carefully con-
structed with carriage returns, tabs, ect., to ensure proper alignment of the macro statements with the rest of the
assembly language program. Some trial and error is required.

There are advanced features of ASM51's macro-processing facility that allow for parameter passing, local
labels, repeat operations, assembly flow control, and so on. These are discussed below.
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Parameter Passing

A macro with parameters passed from the main program has the following modified format:

%*DEFINE (macro_name (parameter_list)) (macro_body)
For example, if the following macro is defined,
%*DEFINE (CMPA# (VALUE))
(CINE A, #%VALUE, $ +3
)

then the macro call
%CMPA# (20H)

will expand to the following instruction in the .LST file:
CINE  A,#20H,$+3

Although the 8051 does not have a "compare accumulator” instruction, one is easily created using the CINE
instruction with "$+3" (the next instruction) as the destination for the conditional jump. The CMPA# mnemonic
may be easier to remember for many programmers. Besides, use of the macro unburdens the programmer from
remembering notational details, such as "$+3."

Let's develop another example. It would be nice if the 8051 had instructions such as

JUMP IF ACCUMULATOR GREATER THAN X

JUMP IF ACCUMULATOR GREATER THAN OR EQUAL TO X
JUMP IF ACCUMULATOR LESS THAN X

JUMP IF ACCUMULATOR LESS THAN OR EQUAL TO X

but it does not. These operations can be created using CINE followed by JC or JNC, but the details are tricky.
Suppose, for example, it is desired to jump to the label GREATER _THAN if the accumulator contains an ASCII
code greater than "Z" (5AH). The following instruction sequence would work:

CINE A, #5BH, $-3

INC GREATER THAN
The CJINE instruction subtracts 5BH (i.e., "Z" + 1) from the content of A and sets or clears the carry flag accord-
ingly. CINE leaves C=1 for accumulator values 00H up to and including SAH. (Note: SAH-SBH<O0, therefore
C=1; but SBH-5SBH=0, therefore C=0.) Jumping to GREATER THAN on the condition "not carry" correctly
jumps for accumulator values SBH, SCH, SDH, and so on, up to FFH. Once details such as these are worked out,
they can be simplified by inventing an appropriate mnemonic, defining a macro, and using the macro instead of

the corresponding instruction sequence. Here's the definition for a "jump if greater than" macro:

%*DEFINE (JGT (VALUE, LABEL))
(CINE A, #%VALUE+1, $+3  ;JGT
JNC  %LABEL
)

To test if the accumulator contains an ASCII code greater than "Z," as just discussed,the macro would be called as
%JGT  ('Z', GREATER THAN)
ASMS51 would expand this into

CINE A, #5BH, $+3 JGT
INC GREATER THAN

The JGT macro is an excellent example of a relevant and powerful use of macros. By using macros, the program-
mer benefits by using a meaningful mnemonic and avoiding messy and potentially bug-ridden details.
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Local Labels
Local labels may be used within a macro using the following format:

%*DEFINE (macro_name [(parameter_list)])
[LOCAL list of local labels] (macro_body)

For example, the following macro definition

%*DEFINE  (DEC_DPTR) LOCAL SKIP

(DEC  DPL :DECREMENT DATA POINTER
MOV A, DPL
CINE A, #OFFH, %SKIP
DEC DPL

%SKIP: )

would be called as
%DEC_DPTR
and would be expanded by ASMS51 into

DEC  DPL :DECREMENT DATA POINTER
MOV A, DPL

CINE A, #OFFH, SKIPOO

DEC  DPH

SKIP0O:

Note that a local label generally will not conflict with the same label used elsewhere in the source program, since
ASMS51 appends a numeric code to the local label when the macro is expanded. Furthermore, the next use of the
same local label receives the next numeric code, and so on.

The macro above has a potential "side effect." The accumulator is used as a temporary holding place for
DPL. If the macro is used within a section of code that uses A for another purpose, the value in A would be lost.
This side effect probably represents a bug in the program. The macro definition could guard against this by saving
A on the stack. Here's an alternate definition for the DEC_DPTR macro:

%*DEFINE (DEC_DPTR) LOCAL SKIP
(PUSHACC

DEC DPL ;DECREMENT DATA POINTER
MOV A, DPL
CINE A, #0FFH, %SKIP
DEC DPH

%SKIP: POP ACC
)

Repeat Operations

This is one of several built-in (predefined) macros. The format is
%REPEAT (expression) (text)
For example, to fill a block of memory with 100 NOP instructions,

%REPEAT  (100)
(NOP

)
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Control Flow Operations

The conditional assembly of section of code is provided by ASM51's control flow macro definition. The format is

%IF (expression) THEN (balanced_text)
[ELSE (balanced text)] FI

For example,

INTRENAL EQU 1 ;1 =8051 SERIAL I/0O DRIVERS
;0 =8251 SERIAL I/0O DRIVERS

%IF (INTERNAL) THEN

(INCHAR: . ;8051 DRIVERS
OUTCHR:

)ELSE
(INCHAR: . ;8251 DRIVERS
OUTCHR:

)

In this example, the symbol INTERNAL is given the value 1 to select I/O subroutines for the 8051's serial port,
or the value 0 to select I/O subroutines for an external UART, in this case the 8251. The IF macro causes ASM51
to assemble one set of drivers and skip over the other. Elsewhere in the program, the INCHAR and OUTCHR
subroutines are used without consideration for the particular hardware configuration. As long as the program as
assembled with the correct value for INTERNAL, the correct subroutine is executed.
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MiZB: CiEE %I

ADVANTAGES AND DISADVANTAGES OF 8051 C

The advantages of programming the 8051 in C as compared to assembly are:
» Offers all the benefits of high-level, structured programming languages such as C, including the ease of
writing subroutines
* Often relieves the programmer of the hardware details that the complier handles on behalf of the
programmer
» Easier to write, especially for large and complex programs
* Produces more readable program source codes
Nevertheless, 8051 C, being very similar to the conventional C language, also suffers from the following disad-
vantages:
* Processes the disadvantages of high-level, structured programming languages.
* Generally generates larger machine codes
* Programmer has less control and less ability to directly interact with hardware

To compare between 8051 C and assembly language, consider the solutions to the Example—Write a program us-
ing Timer 0 to create a I KHz square wave on P1.0.
A solution written below in 8051 C language:

sbit portbit = P1"0; /*Use variable portbit to refer to P1.0*/
main ()
{
TMOD = 1;
while (1)
{
THO = OxFE;
TLO = 0xC;
TRO=1;
while (TFO !=1);
TRO =0;
TF0 =0;
portbit = |(P1.70);
b
H
A solution written below in assembly language:
ORG 8100H
MOV  TMOD, #01H ;16-bit timer mode
LOOP: MOV  THO, #OFEH ;-500 (high byte)
MOV  TLO, #0CH ;-500 (low byte)
SETB  TRO ;start timer
WAIT: JNB TFO, WAIT ;wait for overflow
CLR TRO ;stop timer
CLR TFO ;clear timer overflow flag
CPL P1.0 ;toggle port bit
SIMP  LOOP ;repeat
END
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Notice that both the assembly and C language solutions for the above example require almost the same number of
lines. However, the difference lies in the readability of these programs. The C version seems more human than as-
sembly, and is hence more readable. This often helps facilitate the human programmer's efforts to write even very
complex programs. The assembly language version is more closely related to the machine code, and though less
readable, often results in more compact machine code. As with this example, the resultant machine code from the
assembly version takes 83 bytes while that of the C version requires 149 bytes, an increase of 79.5%!

The human programmer's choice of either high-level C language or assembly language for talking to the
8051, whose language is machine language, presents an interesting picture, as shown in following figure.

Human language » C (high-level) language
Eg. English, Malay, Chinese Eg. for (x=0; x<9; x++)...
4
Complier
B | Assembly language
- Eg. MOV, ADD, SUB

Machine language
Eg. 10011101 0101010101 | 4 Assembler | |

Conversion between human, high-level, assembly, and machine language
8051 C COMPILERS

We saw in the above figure that a complier is needed to convert programs written in 8051 C language into ma-
chine language, just as an assembler is needed in the case of programs written in assembly language. A complier
basically acts just like an assembler, except that it is more complex since the difference between C and machine
language is far greater than that between assembly and machine language. Hence the complier faces a greater task
to bridge that difference.

Currently, there exist various 8051 C complier, which offer almost similar functions. All our examples and
programs have been compiled and tested with Keil's p Vision 2 IDE by Keil Software, an integrated 8051 pro-
gram development envrionment that includes its C51 cross compiler for C. A cross compiler is a compiler that
normally runs on a platform such as IBM compatible PCs but is meant to compile programs into codes to be run
on other platforms such as the 8051.

DATA TYPES

8051 C is very much like the conventional C language, except that several extensions and adaptations have been
made to make it suitable for the 8051 programming environment. The first concern for the 8051 C programmer is
the data types. Recall that a data type is something we use to store data. Readers will be familiar with the basic C
data types such as int, char, and float, which are used to create variables to store integers, characters, or floating-
points. In 8051 C, all the basic C data types are supported, plus a few additional data types meant to be used spe-
cifically with the 8051.

The following table gives a list of the common data types used in 8051 C. The ones in bold are the specific
8051 extensions. The data type bit can be used to declare variables that reside in the 8051's bit-addressable loca-
tions (namely byte locations 20H to 2FH or bit locations 00H to 7FH). Obviously, these bit variables can only
store bit values of either 0 or 1. As an example, the following C statement:

bit flag=0;
declares a bit variable called flag and initializes it to 0.
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Data types used in 8051 C language

Data Type Bits | Bytes |Value Range

bit 1 0to 1

signed char 8 1 |-128 to +127

unsigned char 8 1 ]0to255

enum 16 2 [-32768 to +32767

signed short 16 2 [-32768 to +32767

unsigned short 16 2 |0to 65535

signed int 16 2 |-32768 to +32767

unsigned int 16 2 |0to 65535

signed long 32 4 |-2,147,483,648 to +2,147,483,647
unsigned long 32 4 10t04,294,967,295

float 32 4 |£1.175494E-38 to +£3.402823E+38
sbit 1 Otol

sfr 8 1 |0to 255

sfr16 16 2 |0to 65535

The data type sbit is somewhat similar to the bit data type, except that it is normally used to declare 1-bit
variables that reside in special function registes (SFRs). For example:
sbit P=0xDO0;
declares the sbit variable P and specifies that it refers to bit address DOH, which is really the LSB of the PSW
SFR. Notice the difference here in the usage of the assignment ("=") operator. In the context of sbit declarations,
it indicatess what address the sbit variable resides in, while in bit declarations, it is used to specify the initial

value of the bit variable.
Besides directly assigning a bit address to an sbit variable, we could also use a previously defined sfr vari-

able as the base address and assign our sbit variable to refer to a certain bit within that sfr. For example:

sfr PSW = 0xDO0;
sbit P =PSW"0;
This declares an sfr variable called PSW that refers to the byte address DOH and then uses it as the base address
to refer to its LSB (bit 0). This is then assigned to an sbit variable, P. For this purpose, the carat symbol (") is used
to specify bit position 0 of the PSW.
A third alternative uses a constant byte address as the base address within which a certain bit is referred. As
an illustration, the previous two statements can be replaced with the following:

sbit P=0xD0 " 0;
Meanwhile, the sfr data type is used to declare byte (8-bit) variables that are associated with SFRs. The
statement:
sfr IE = 0xAS;

declares an sfr variable IE that resides at byte address ASH. Recall that this address is where the Interrupt Enable
(IE) SFR is located; therefore, the sfr data type is just a means to enable us to assign names for SFRs so that it is
easier to remember.

The sfr16 data type is very similar to sfr but, while the sfr data type is used for 8-bit SFRs, sfr16 is used for
16-bit SFRs. For example, the following statement:

sfr16 DPTR = 0x82;
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declares a 16-bit variable DPTR whose lower-byte address is at 82H. Checking through the 8051 architecture,
we find that this is the address of the DPL SFR, so again, the sfr16 data type makes it easier for us to refer to the
SFRs by name rather than address. There's just one thing left to mention. When declaring sbit, sfr, or sfr16 vari-
ables, remember to do so outside main, otherwise you will get an error.

In actual fact though, all the SFRs in the 8051, including the individual flag, status, and control bits in the
bit-addressable SFRs have already been declared in an include file, called reg51.h, which comes packaged with
most 8051 C compilers. By using reg51.h, we can refer for instance to the interrupt enable register as simply IE
rather than having to specify the address A8H, and to the data pointer as DPTR rather than 82H. All this makes
8051 C programs more human-readable and manageable. The contents of reg51.h are listed below.

/*
REGS51.H
Header file for generic 8051 microcontroller.

*/
/* BYTE Register */ sbit 1IE1 = 0x8B;
sfr PO = 0x80; sbit IT1 0x8A;
sfr P1 = 0x90; sbit 1EO 0x89;
sfr P2 = 0xAO0; sbit 1TO = 0x88;
sfr P3 = 0xBO0; /* 1E */
sfr PSW = 0xDO0; sbit EA = 0xAF;
sfr ACC = 0xEOQ; sbit ES 0xAC;
sfr B = 0xFO; sbit ET1 0xAB;
sfr SP = 0x81; sbit EX1 0xAA;
sfr DPL = 0x82; sbit ETO 0xA9;
sfr DPH = 0x83; sbit EXO0 = 0xAS,;
sfr PCON = 0x87; /* 1P */
sfr TCON = 0x88; sbit PS = 0xBC;
sfr TMOD = 0x89; sbit PT1 0xBB;
sfr TLO = 0x8A; sbit PX1 0xBA;
sfr TL1 = 0x8B; sbit PTO 0xB9;
sfr THO = 0x8C; sbit PX0 = 0xBS;
sfr TH1 = 0x8D; /* P3 */
sfr 1IE = 0xAS,; sbit RD = 0xB7;
sfr 1P = 0xBS; sbit WR 0xB6;
sfr SCON = 0x98; sbit T1 = 0xBS5;
sfr SBUF = 0x99; sbit TO = 0xB4;
/* BIT Register */ sbit INT1 0xB3;
/* PSW */ sbit INTO 0xB2;
sbit CY = 0xD7; sbit TXD 0xB1;
sbit AC = 0xD6; sbit RXD = 0xBO0;
sbit FO = 0xDS5; /* SCON */
sbit RS1 = 0xD4; sbit SMO = 0x9F;
sbit RSO = 0xD3; sbit SM1 0x9E;
sbit ov = 0xD2; sbit SM2 0x9D;
sbit P = 0xDO; sbit REN 0x9C;
/* TCON */ sbit TBS8 0x9B;
sbit TF1 = 0x8F; sbit RB8 0x9A;
sbit TR1 = 0x8E; sbit TI 0x99;
sbit TFO = 0x8D; sbit RI = 0x98;
sbit TRO = 0x8C;
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MEMORY TYPES AND MODELS

The 8051 has various types of memory space, including internal and external code and data memory. When de-
claring variables, it is hence reasonable to wonder in which type of memory those variables would reside. For this
purpose, several memory type specifiers are available for use, as shown in following table.

Memory types used in 8051 C language
Memory Type Description (Size)
code Code memory (64 Kbytes)
data Directly addressable internal data memory (128 bytes)
idata Indirectly addressable internal data memory (256 bytes)
bdata Bit-addressable internal data memory (16 bytes)
xdata External data memory (64 Kbytes)
pdata Paged external data memory (256 bytes)

The first memory type specifier given in above table is code. This is used to specify that a variable is to reside in
code memory, which has a range of up to 64 Kbytes. For example:

char code errormsg[ | ="An error occurred" ;

declares a char array called errormsg that resides in code memory.
If you want to put a variable into data memory, then use either of the remaining five data memory specifiers
in above table. Though the choice rests on you, bear in mind that each type of data memory affect the speed of ac-

cess and the size of available data memory. For instance, consider the following declarations:

signed int data numl;
bit bdata numbit;
unsigned int  xdata num?2;

The first statement creates a signed int variable 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 num?2 that resides in
external data memory, xdata. Having a variable located in the directly addressable internal data memory speeds
up access considerably; hence, for programs that are time-critical, the variables should be of type data. For other
variants such as 8052 with internal data memory up to 256 bytes, the idata specifier may be used. Note however
that this is slower than data since it must use indirect addressing. Meanwhile, if you would rather have your vari-
ables reside in external memory, you have the choice of declaring them as pdata or xdata. A variable declared
to be in pdata resides in the first 256 bytes (a page) of external memory, while if more storage is required, xdata
should be used, which allows for accessing up to 64 Kbytes of external data memory.

What if when declaring a variable you forget to explicitly specify what type of memory it should reside in, or
you wish that all variables are assigned a default memory type without having to specify them one by one? In this
case, we make use of memory models. The following table lists the various memory models that you can use.

Memory models used in 8051 C language
Memory Model Description
Small Variables default to the internal data memory (data)
Compact Variables default to the first 256 bytes of external data memory (pdata)
Large Variables default to external data memory (xdata)
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A program is explicitly selected to be in a certain memory model by using the C directive, #pragma. Otherwise,
the default memory model is small. It is recommended that programs use the small memory model as it allows for
the fastest possible access by defaulting all variables to reside in internal data memory.

The compact memory model causes all variables to default to the first page of external data memory while
the large memory model causes all variables to default to the full external data memory range of up to 64 Kbytes.

ARRAYS

Often, a group of variables used to store data of the same type need to be grouped together for better readability.
For example, the ASCII table for decimal digits would be as shown below.

ASCII table for decimal digits

Decimal Digit ASCII Code In Hex
0 30H
31H
32H
33H
34H
35H
36H
37H
38H
39H

N} Kool BN No W (U, (NN RUSH B (O ) R

To store such a table in an 8051 C program, an array could be used. An array is a group of variables of the same
data type, all of which could be accessed by using the name of the arrary along with an appropriate index.
The array to store the decimal ASCII table is:

int table [10] =
{0x30, 0x31, 0x32, 0x33, 0x34, 0x35, 0x36, 0x37, 0x38, 0x39};

Notice that all the elements of an array are separated by commas. To access an individul element, an index start-
ing from 0 is used. For instance, table[0] refers to the first element while table[9] refers to the last element in this
ASCII table.

STRUCTURES

Sometime it is also desired that variables of different data types but which are related to each other in some way
be grouped together. For example, the name, age, and date of birth of a person would be stored in different types
of variables, but all refer to the person's personal details. In such a case, a structure can be declared. A structure is
a group of related variables that could be of different data types. Such a structure is declared by:

struct  person {
char name;
int age;
long DOB;
15
Once such a structure has been declared, it can be used like a data type specifier to create structure variables that
have the member's name, age, and DOB. For example:

struct  person grace = {"Grace", 22, 01311980};
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would create a structure variable grace to store the name, age, and data of birth of a person called Grace. Then in
order to access the specific members within the person structure variable, use the variable name followed by the
dot operator (.) and the member name. Therefore, grace.name, grace.age, grace.DOB would refer to Grace's name,
age, and data of birth, respectively.

POINTERS

When programming the 8051 in assembly, sometimes register such as R0, R1, and DPTR are used to store the ad-
dresses of some data in a certain memory location. When data is accessed via these registers, indirect addressing
is used. In this case, we say that RO, R1, or DPTR are used to point to the data, so they are essentially pointers.
Correspondingly in C, indirect access of data can be done through specially defined pointer variables. Point-
ers are simply just special types of variables, but whereas normal variables are used to directly store data, pointer
variables are used to store the addresses of the data. Just bear in mind that whether you use normal variables or
pointer variables, you still get to access the data in the end. It is just whether you go directly to where it is stored
and get the data, as in the case of normal variables, or first consult a directory to check the location of that data
before going there to get it, as in the case of pointer variables.
Declaring a pointer follows the format:

data type  *pointer name;

where
data_type refers to which type of data that the pointer is pointing to
* denotes that this is a pointer variable
pointer name is the name of the pointer

As an example, the following declarations:

int  * numPtr
int num;
numPtr = &num;

first declares a pointer variable called numPtr that will be used to point to data of type int. The second declaration
declares a normal variable and is put there for comparison. The third line assigns the address of the num variable
to the numPtr pointer. The address of any variable can be obtained by using the address operator, &, as is used in
this example. Bear in mind that once assigned, the numPtr pointer contains the address of the num variable, not
the value of its data.

The above example could also be rewritten such that the pointer is straightaway initialized with an address
when it is first declared:

int num;
int  * numPtr = &num,;

In order to further illustrate the difference between normal variables and pointer variables, consider the fol-
lowing, which is not a full C program but simply a fragment to illustrate our point:

int num=7,

int * numPtr = &num;
printf ("%d\n", num);
printf ("%d\n", numPtr);
printf ("%d\n", &num);
printf ("%d\n", *numPtr);
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The first line declare a normal variable, num, which is initialized to contain the data 7. Next, a pointer variable,
numPtr, is declared, which is initialized to point to the address of num. The next four lines use the printf( ) func-
tion, which causes some data to be printed to some display terminal connected to the serial port. The first such
line displays the contents of the num variable, which is in this case the value 7. The next displays the contents of
the numPtr pointer, which is really some weird-looking number that is the address of the num variable.The third
such line also displays the addresss of the num variable because the address operator is used to obtain num's ad-
dress. The last line displays the actual data to which the numPtr pointer is pointing, which is 7. The * symbol is
called the indirection operator, and when used with a pointer, indirectly obtains the data whose address is pointed
to by the pointer. Therefore, the output display on the terminal would show:

7

13452 (or some other weird-looking number)

13452 (or some other weird-looking number)

7

A Pointer's Memory Type

Recall that pointers are also variables, so the question arises where they should be stored. When declaring point-
ers, we can specify different types of memory areas that these pointers should be in, for example:

int * xdata numPtr = & num;
This is the same as our previous pointer examples. We declare a pointer numPtr, which points to data of type int
stored in the num variable. The difference here is the use of the memory type specifier xdata after the *. This is
specifies that pointer numPtr should reside in external data memory (xdata), and we say that the pointer's memory
type is xdata.

Typed Pointers

We can go even further when declaring pointers. Consider the example:
int data * xdata numPtr= &num;

The above statement declares the same pointer numPtr to reside in external data memory (xdata), and this pointer
points to data of type int that is itself stored in the variable num in internal data memory (data). The memory type
specifier, data, before the * specifies the data memory type while the memory type specifier, xdata, after the *
specifies the pointer memory type.

Pointer declarations where the data memory types are explicitly specified are called typed pointers. Typed
pointers have the property that you specify in your code where the data pointed by pointers should reside. The
size of typed pointers depends on the data memory type and could be one or two bytes.

Untyped Pointers

When we do not explicitly state the data memory type when declaring pointers, we get untyped pointers, which
are generic pointers that can point to data residing in any type of memory. Untyped pointers have the advantage
that they can be used to point to any data independent of the type of memory in which the data is stored. All un-
typed pointers consist of 3 bytes, and are hence larger than typed pointers. Untyped pointers are also generally
slower because the data memory type is not determined or known until the complied program is run at runtime.
The first byte of untyped pointers refers to the data memory type, which is simply a number according to the fol-
lowing table. The second and third bytes are,respectively,the higher-order and lower-order bytes of the address
being pointed to.
An untyped pointer is declared just like normal C, where:
int * xdata numPtr = &num;

does not explicitly specify the memory type of the data pointed to by the pointer. In this case, we are using un-
typed pointers.
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Data memory type values stored in first byte of untyped pointers
Value Data Memory Type

1 idata

2 xdata

3 pdata

4 data/bdata

5 code

FUNCTIONS

In programming the 8051 in assembly, we learnt the advantages of using subroutines to group together common
and frequently used instructions. The same concept appears in 8051 C, but instead of calling them subroutines, we
call them functions. As in conventional C, a function must be declared and defined. A function definition includes
a list of the number and types of inputs, and the type of the output (return type), puls a description of the internal
contents, or what is to be done within that function.

The format of a typical function definition is as follows:

return_type function name (arguments) [memory] [reentrant] [interrupt] [using]

{
H

where
return_type refers to the data type of the return (output) value
function_name is any name that you wish to call the function as
arguments is the list of the type and number of input (argument) values
memory refers to an explicit memory model (small, compact or large)
reentrant refers to whether the function is reentrant (recursive)
interrupt indicates that the function is acctually an ISR
using explicitly specifies which register bank to use

Consider a typical example, a function to calculate the sum of two numbers:

int sum (int a, int b)

{
}

This function is called sum and takes in two arguments, both of type int. The return type is also int, meaning that
the output (return value) would be an int. Within the body of the function, delimited by braces, we see that the re-
turn value is basically the sum of the two agruments. In our example above, we omitted explicitly specifying the
options: memory, reentrant, interrupt, and using. This means that the arguments passed to the function would be
using the default small memory model, meaning that they would be stored in internal data memory. This function
is also by default non-recursive and a normal function, not an ISR. Meanwhile, the default register bank is bank 0.

return a + b;

Parameter Passing

In 8051 C, parameters are passed to and from functions and used as function arguments (inputs). Nevertheless, the
technical details of where and how these parameters are stored are transparent to the programmer, who does not
need to worry about these techinalities. In 8051 C, parameters are passed through the register or through memory.
Passing parameters through registers is faster and is the default way in which things are done. The registers used
and their purpose are described in more detail below.
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Registers used in parameter passing

Number of Argument [Char / 1-Byte Pointer| INT / 2-Byte Pointer | Long/Float | Generic Pointer
1 R7 R6 & R7 R4-R7 R1-R3
2 R5 R4 &R5 R4-R7
3 R3 R2 & R3

Since there are only eight registers in the 8051, there may be situations where we do not have enough regist-
ers for parameter passing. When this happens, the remaining parameters can be passed through fixed memory loa-
cations. To specify that all parameters will be passed via memory, the NOREGPARMSs control directive is used.
To specify the reverse, use the REGPARMs control directive.

Return Values

Unlike parameters, which can be passed by using either registers or memory locations, output values must be
returned from functions via registers. The following table shows the registers used in returning different types of
values from functions.

Registers used in returning values from functions
Return Type Register Description
bit Carry Flag (C)
char/unsigned char/1-byte pointer|R7
int/unsigned int/2-byte pointer  |R6 & R7 MSB in R6, LSB in R7
long/unsigned long R4-R7 MSB in R4, LSB in R7
float R4-R7 32-bit IEEE format
generic pointer R1-R3 Memory type in R3, MSB in R2, LSB in R1
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Bi5RC: STCI12C2052AD AR5 S HHLE SHFE

Absolute Maximum Ratings

Parameter Symbol Min Max Unit
Srotage temperature TST -55 +125 [
Operating temperature (I) TA -40 +85 C
Operating temperature (C) TA 0 +70 C
DC power supply (5V) VDD - VSS -0.3 +6.0 A%
DC power supply (3V) VDD - VSS -0.3 +4.0 \
Voltage on any pin - -0.5 5.5 \%
DC Specification (5V MCU)
Sym | Parameter Sp.eciﬁcation — Test Condition
Min. | Typ Max. | Unit
Voo Operating Voltage 35 5.0 5.5 A%
Ipp Power Down Current - <0.1 | - uA 5V
IipL Idle Current - 3.0 - mA | 5V
Iee Operating Current - 4 20 mA | 5V
Vi Input Low Voltage(P0,P1,P2,P3) - - 0.8 \% 5V
Vi Input Low Voltage (RESET, XTAL1) 1.5 \% 5V
Vim Input High Voltage (P0,P1,P2,P3) 2.0 - - \% 5V
Vi Input High Voltage (RESET) 3.0 - - A% 5V
Tou Sink Current for output low (P0,P1,P2,P3) - 20 - mA | 5V
Tom, (SQOE;ZI_I(%ufpui;m for output high (P0,P1,P2,P3) 150 230 ) WA sV
o | SO o up WA TUPLZES) | g o | s
I Logic 0 input current (P0,P1,P2,P3) - 18 50 uA Vpin=0V
I Logic 1 to 0 transition current (P0,P1,P2,P3) - 270 600 uA Vpin=2.0V
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DC Specification (3V MCU)

Specification L

Sym Parameter - — Test Condition
Min. | Typ | Max. | Unit

Voo Operating Voltage 2.2 33 3.8 A%

Ipp Power Down Current - <0.1 | - uA 3.3V

| Idle Current - 2.0 - mA | 3.3V

e Operating Current - 4 10 mA | 3.3V

Vi Input Low (P0,P1,P2,P3) - - 0.8 v 3.3V

Vi Input low voltage (RESET,XTALI) - - 1.5 \% 3.3V

Vi Input High (P0,P1,P2,P3) 2.0 - - A% 3.3V

Vi Input High (RESET) 3.0 - - A% 3.3V

Tous Sink Current for output low (P0,P1,P2,P3) - 20 - mA | 3.3V@Vpin=0.45V

Tou, (SQOE;(;I_lfu?;lr:)ent for output high (P0,P1,P2,P3) 40 70 ) WA 33V

Toms (Slg)llllsrﬁf;iHC)urrent for output high (P0,P1,P2,P3) ) 20 4 mA | 33V

I Logic 0 input current (PO,P1,P2,P3) - 8 50 uA | Vpin=0V

I Logic 1 to 0 transition current (P0,P1,P2,P3) - 110 | 600 uA | Vpin=2.0V
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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

; WEBLANAE

;o EE N EIRAMEE [X 1 hE

s HATEANEIRE, S/L=0

s RVFHRATREAIS/L=1
s WESH T, WA TALS165/1 5
s WA TR0, vrElL, AshElod

s RIBUWCGE—M, TEIERE

; JERIbRE, HES N IR

s R

s IEERAMZE X

s AR — AL

s ONEERTE R, 4kt

; SR AR CE BT EAN

¢ RPHRE AT b 2R

T R S AT RO R R A AR E R AR R T S B, RSO R Ty
Ko WELR EUF, 4% LETTEY RN DL TR, (HI RAGMZ, 1A Bk th gl

ﬁ‘r%o

—. B74HC164 B HITHRIE O
TAHC164,&80 Bf NI AL 2 A7 a8 R I 74HC164%9 i —ANSAL% i H A3z 0 HL .

12Cxxx
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trpbds

=

trrbt g
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MR HLEAT O TAETE 7 SROMIRILIRAS IS, B ATEHE tHP3. 0 (RXD) &, i 4k
P3.1 (TXD) 6. FEREALATBRIIMER T, &7 D RIE G A — AL — 7 N 74HC164
o WEFRH I, BT T4HC164T0 AT il uw, DR B AT A NG RE LA e R
BERWAAL, a4, ETAHCT6AR) 4 H o SN ek B =250 1458, DUEARAE
AT N 45 R P A H O
T2 RAMZE PR X 30H,  31HA PN 28 A3 4T H1 HH T4HC 16447 ¥ th () T2 1%

START: MOV R7, #02H ; WEERENTZTHANH
MOV RO, #30H 3 BEEHhERE
MOV SCON, #O0OH s WEHATHITR0
SEND: MOV A, @RO
MOV SBUF, A s BEERAT HRIE R
WAIT: JNB TI, WAIT s —WUEE R R IETE, TEELE
CLR TI
INC RO s BUF—1M 4
DJNZ R7, SEND
RET

382  AEREAKMISOSUAHLEIIAF I HEARLFE: 13922829991 STC12C2052AD %1 1T 8051 4 ML SCH6
AR MiEESHMABETERAR MHL: 0513-5501 2928 /2929 / 2966 FEE: 0513-5501 2969 / 2956 / 2947



ZFESTCHJTMi: www.STCMCU.com QIR N /B S k7K F(13922809991)  Tel: 0755-82948411  Fax: 0755-82905966

MISRE: FIBSTCER/HIERI/ORELCDE R

T 21K

Ly

U2

Com0
Seg3 Coml
Seg0 p
Segl J
Seg2
| 39 | Seg3d

38 Segd 6

Sout Seg4
37 ee0 T 1qeg5
Segh

Com0
Coml
Seg0
Segl
Seg2
Seg3

Segl2
Segll
Segl0
Seg9
Seg8

43 Seg0
42 Segl

6
5
4
3
3 Se
| 1
44

Seg4

Segh

P, 24l Sce?
40
Segb
Seg?

VDD
P0.3

N
Pl.4
PL1.3
P1.2
P1. 1
PL1.O
P0.0
PO. 1

OoP4.2

Segl3 7
Segld 8
Seglb 9

P1.6 PO.

1.7 po. Segb
po. 7|28 Segl 9 ;27
35 . :
8051 o e
pa. 1L Segd 11 dgeng
AE |22 Seel0 12 Jg0010
32 Segll 13 |.

pseyE2 Seatz 11|
3] Seg23 228 Segl?2

P2. 7 f—— Segl3 15
N ] Seg13

po. 6 |30__Sego2 Seald 16
20 Se21 Seals Segl4
po. 5|29 Seg2l _seglé 17 {5015
%chlf}
HSC);N
%Segw
#021—5%19
ch_22_segzo
Seg2l 23 lq 0
u Seg22 24 Seg22
<33pF <33pF Sea23 25 |oob
I H—Seg?j
— Lomz 26 Com2

oo |~ [o Jor | oo oo = |

- o o

G W N = W O

o1 o

P3.6
P3.7
XTAL2
XTAL1
VSS

P4. 0
P2.0
P2. 1

25 {po 1

26
27 {po.3
28 fpo 4

18 |
_19 |
20
21
22
23 |

2

Segl6
Segl7
Segl8
Segl9
Seg20

iH

AGERARBEBEOR SR, 5 BATH AL

EERECRMIS0S 1 LT AT IR 13922829991 STC12C2052ADA41 1T 8051 AN CIER 383
R ml ESH T AR AR HHL: 0513-5501 2928 /2929 / 2966 FEE: 0513-5501 2969 / 2956 / 2947



FMSTCE 7 MU www.STCMCU.com  BI#E A/HFR B Bk T (13922809991)  Tel: 0755-82948411  Fax: 0755-82905966

NAME LcdDriver
#include<reg52.h>

- 3fe sfe sk she sk sie s sk sk sk sk ste sfe she she sfe sk ske sk ske sk sk sk sk sk sk st st st sk she sk she sk ske sk sie s sk sk sk ste st sk ste st ske sk ske sk ske sk sieosie sk sk st st ste st sk st sl sk ske sk sk st sk sk sk sk skeoskeskeoskoskokoskosk
s

;the LCD is 1/3 duty and 1/3 bias; 3Com*24Seg; 9 display RAM;

; Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
;Com0: ComOData0: Seg7  Segb  Seg5 Segd  Seg3 Seg2  Segl  Seg0
; ComODatal: Segl5 Segl4 Segl3 Segl2 Segll Segl0 Seg9  Seg8

; ComOData2: Seg23  Seg22 Seg2l Seg20 Segl9 Segl8 Segl7 Segl6
;Coml: ComlData0: Seg7  Segb  Seg5 Segd Seg3 Seg2  Segl  Seg0
; ComlDatal: Segl5 Segl4 Segl3 Segl2 Segll Segl0 Seg9  Seg8

; ComlData2: Seg23  Seg22 Seg2l Seg20 Segl9 Segl8 Segl7 Segl6
;Com2: Com2Data0: Seg7  Seg6b  Seg5 Segd  Seg3 Seg2  Segl  Seg0
; Com2Datal: Segl5 Segl4 Segl3 Segl2 Segll Segl0 Seg9  Seg8

; Com2Data2: Seg23  Seg22 Seg2l Seg20 Segl9 Segl8 Segl7 Segl6

sk sk o s ok ok o sk ok ok ok ok ok R sk ok ok sk ok ok R sk ok ok R sk ok ok o sk ok ok R koK oK R sk ok ok sk ok ok sk ok ok R sk ok ok sk ok ok sk ok ok sk sk ok sk ok Rk ok Rk ok ok
b

;Com0: P370,P3”1 when P30 =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,P3"3 the same as the Com0
;:Com2: P374,P3"5 the same as the ComO

E

sbit SEG0O =P0"0
sbit SEG1 =P0"1
sbit SEG2 =P0"2
sbit SEG3 =P0"3
sbit SEG4 =P0"4
sbit SEGS =P0"5
sbit SEG6 =P0"6
sbit SEG7 =P0"7
sbit SEG8 =P170
sbit SEG9 =PI1"1
sbit SEG10 =P1"2
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sbit SEG11 =P1"3
sbit SEG12 =P1"4
sbit SEG13 =PI1"5
sbit SEG14 =P1"6
sbit SEG15 =P1"7
sbit SEG16 =P2"0
sbit SEG17 =P2"1
sbit SEG18 =pP2"2
sbit SEG19 =P2"3
sbit SEG20 =P2"4
sbit SEG21 =P2"5
sbit SEG22 =P2"6
sbit SEG23 =P2"7

« 3 s sk sk sk sk sk sk sk sk sk ste st sk sk s sk sk sk sk sk sk ki sk sk ste sk st sk sk sk sk sk sk sk sk stk sk sie sk ste st sk sk sk sk sk sk sk sk sk sk skoske sk sk sk sk sk sk s sk sk sk skt sk skosko kot ke skeskoskoskoskoskosk
H

;======[nterrupt
CSEG AT 0000H
LIMP start
CSEG AT 000BH
LIMP int_t0
register

lcdd_bit SEGMENT BIT

RSEG lcdd 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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t0 int SEGMENT CODE

RSEG 0 int

USING 1
;*****************************************************************
;TimeO interrupt
;ths system crystalloid is 22.1184MHz
;the time to get the TimeO interrupr is 2.5mS
;the whole duty is 2.5mS*6=15mS, including reverse
ok sk sl ok sl ol kol ok sl ol ok sl ol ol ok ol ok ol o
int_t0:

ORL  TLO,#00H

MOV  THO,#0EEH

PUSH ACC
PUSH PSW
MOV  PSW,#08H
ACALL OutData
POP PSW
POP ACC
RETI

;======SUB CODE

uart_sub SEGMENT CODE

RSEG uart_sub

USING 0
;******************************************************************
;initial the display RAM data
;if want to display other,then you may add other data to this RAM
;Com0: ComOData0,ComODatal,ComOData2
;Coml: ComlData0,ComlDatal,ComlData2
;Com2: Com?2Data0,ComODatal,Com(OData2
;*******************************************************************
InitComData: ;it will display "11111111"

MOV  Com0OData0, #24H

MOV  ComODatal, #49H

MOV  ComOData2, #92H
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MOV  ComlData0, #92H
MOV ComlDatal, #24H
MOV  ComlData2, #49H
MOV  Com2Data0, #00H
MOV Com?2Datal, #00H
MOV  Com2Data2, #00H
RET

s sk ok sk ok ok o sk ok ok ok ok ok ok R sk ok ok sk ok ok R sk ok ok R sk ok ok sk ok ok R sk ok ok R sk ok ok ok sk ok Rk sk sk ok sk sk ok sk ok Rk kR Rk ok Kk
9

;reverse the display data
« 3 sfe sfe she sk sie sk sk sk sk sk st sfe st she she she sk ske sk sk sk sk sk sk sk st ste st she sk sk sk ske sk sie st sk sk sk sk ste st ste sk she sk ske sk ske sk sk sk sk sk sk ste st skeoskeoskeoskoskokokoskokok
b

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

Lskskokokok sk ok ok sk ok okok sk ook ko sk sk ok okok sk okokok sk okok sk okokok kool sk okok sk kokok kool kR ko okok kR kR kok K
2

;get the display Data and send to Output register

sk sk ok ok sk ok ok ok sk ok ok sk ok ok R sk ok ok sk ok ok sk ok ok R sk ok ok sk ok ok R sk ok ok R sk ok ok sk ok ok ok sk ok ok sk sk ok sk ok ok sk ok ook sk ok ok Rk ok
9

OutData:

INC TimeS

MOV A, TimeS

MOV  P3, #11010101B ;clear display,all Com are 1/2VCC and invalidate
CINE A, #01H, OutData 1 ;judge the duty

MOV PO, ComOData0

MOV Pl, ComODatal

MOV P2, ComOData2

INB OutFlag,OutData_00

MOV  P3, #11010111B ;Com0 is work and is VCC
RET
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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, ComlData0
MOV Pl, ComlDatal
MOV P2, ComlData2
INB OutFlag,OutData 10
MOV  P3, #11011101B ;:Com1 is work and is VCC
RET
OutData_10:
MOV P3, #11010001B ;:Com1 is work and is GND
RET
OutData 2:
MOV PO, Com2Data0
MOV PI, Com?2Datal
MOV P2, Com2Data2
INB OutFlag,OutData 20
MOV P3, #11110101B ;:Com?2 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

388  AEREAMISOSIAHLEIIAF I HARLFE: 13922829991 STCI12C2052ADZ51 1T 8051 B3 Hloh 6wy
AR MiEESHMABETERAR MHL: 0513-5501 2928 /2929 / 2966 FEE: 0513-5501 2969 / 2956 / 2947



FAHSTCHE TP : www.STCMCU.com A N /&S M5 : Bk7kF(13922809991)

Tel: 0755-82948411  Fax: 0755-82905966

start:

MOV
CLR

MOV
MOV
MOV
MOV
MOV

SP#40H
OutFlag
TimeS,#00H
TLO,#00H
THO,#0EEH
TMOD,#01H
IE.#82H

ACALL InitComData
SETB TRO

Main:
NOP
SIMP

END

Main

SERECKII805 1 LI AT  IREH AR IR 13922829991 STC12C2052AD %41 1T 8051 # )WL C45R
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fRF: —VOORE& S _IREHIfmIRE

Vee
10K
1K
b
P17 —
1K 1
0—|||
Vee
10K
1K Ax
PL.6 i
1K -
O—|||

HMIHISTC12C2052AD & 51 4 3 HLEGT/0 AT B0 B A9 b, 98 by (HESR) S, BSOS G
BE) , TR DU AR B Q) R, AT BAFI FISTC12C2052AD & 51 5 LI T/ 0 11 [l Sy e — A Bk 3
LAZEAIA, ATEAKIE T 4 T/0H .

MUREN RO A, CRAZT/0 DB E R R R R Y, B o BT R RO TR

RIS, KX T/0N BB RS LR, RSN D RRES, RO T ARG a6 .
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1. £ “Project” ZHL.HEFE “Options for Target”
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Options for Target Target 1’ / m
Targetl Dutputl Listing@lﬁﬁl I ELS1 Locate I ELS1 Mi=c I Debug I

— Preprocessor Symbols

:fine: Il
wdefine: I

— Code Optimization

Warnings I'ﬁ'arninglevel z LI

Bitz to round for float |3 vl
; ig: I i I Flobal Register Colori
peLesisg)|favor size hd I_ ’ SRR |7 Interrupt wectors at a |0x0000

[ Linker Code Pdcking (nax. ATME / ACALL)

evel: ¢ 9 Common Block Subroutines LI

[ Eeep wariables in order
[ Dor’ t use absplute register accesses

|

¥ Enable AHSI integer promotion rul

L

Include I
Faths

, |
Mize I /

Controls

Compiler
control
string

OFTIMIZE (3, 3IZE) BROWSE DEEUG OBJECTEXTENWD -

/ i BE | Defalis

3. IEFFL RN, IR ?
4. mid “BAE” 5, EFmIFEEFAIT.
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