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STC12C2052AD £ 41| 1 B HLAE 7S

$1E STC12C2052AD A58 F #2423
1.1 STC12C2052AD A5 & FHLE

STC12C2052AD & 1) B HLAESTCH: 7= By F bt /AL a8 B 3 (IT) B Fobl, & il /R D e

/BB PLT R HH — 8051 B HL, $8AIE e & AR AL 558051, (HI FERS-126% . WA
MAXS810% F 5 A7 HL R, 284 PWM, 8B =i 87 A/ DL, &F ez H], TS .

1.
2.

SR

7.

8.
9

10.
11.

12.

13.
14.

15.

HGEAY 8051 CPU, 1T, FRET%h/HLAEIA, +8410H0 58 432316 418051
TAEHE:

STC12C2052AD  HRAI TAEH E: 5.5V -3.5V (VIR L

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

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

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

Fr 25677 RAM

WAVOED (154 , BEALEAN: #ENA /55 B CGF@E8051{£4i1/011)

A E AR AN /55 BbE, aEHERR /R b, ORI/, TR
FAT/O L BRERE F1 3 Ak F20mA, (BEEANE A KR T 55mA

ISP (FER GV gts) / IAP (FEN T 4afe) , L THmiESR, LHTHII SR
AEEE O (P3.0/P3. 1) HAZ FEH AT, AR e —

4 EEPROMI); %
I
PR BRMAXS 104 F A HL G (HMER AR 12MEL i, BT 3852 17 FL R D

P EPIR . AR RS B A/ B, IR/ CHR Y %
FAPAE 8 PRI, AT 3R (5 A N S0R/ CHR Y 2 & AN A A/ 1)
TR ER/CIRZ 284 F N 5.2MHz ~ 6.8MHz
WP R ANE I, A Al PSR B, (H RO HE R ZE AR, LSRRI A v
Feaf 1607 e i 2%
P 5L 8051 HEZF (1B I 8%/ TH AR, 1600 E I 28T0 FITL, A 252,
PCARR B AT F SEEL 2N 16457 58 I 2%
2N 1, AT EHTOR R HEZEPL. Oy tH i 8, AT E TR tHAEP L. 1460 H B
AN IBTO R, T B A W B H T Ak A R T, PC AR S AT 43 1) B R ) S e B TR R b/ R
W R, Power Downtiat o] H4M S BTG R, INTO/P3.2, INT1/P3.3, TO/P3.4, T1/P3.5,
RxD/P3.0, PCAO/P3.7, PCA1/P3.5,
PWM (28%) /PCA (RI4mfEiH 228 FES1, 28
—— B A] k4288 D/AfE
—— B A] AR S EI2 A 58 I A
——— A SR SEE2 AN A R T R T W/ A v T 4 R 4 i) R B S )




STC12C2052AD & 51) 1 Fr W45 e

16.
17.

18.
19.
21.

A/DFEHE, SALKEEADC, I8

I 43P 8 47 H(UART),  HFSTC12 R 512 mid 8051, AT FFH 52 i 2 814 Sl
280

SPIFEE S O, FRR/ MR

TAERIZEVERE: -40 ~+85°C (TMkZ®) / 0~75°C (FMkZR)

3. SOP20, PDIP-20, TSSOP-20 (/M 256.4mm X 6.4mm). F1541/OH, VOIIA

I, A 2303 B/ 28 4METAHCS95/164/165 (TS Ky BIOH, #®a FHA/D
ARk B Yo, BHAMCPU, =458, L THH.




STC12C2052AD £ 41| 1 B HLAE 7S

1.2 STC12C2052AD &5 & K # IR ERLE4

STC12C2052AD Z 51 5. i HLI N &R &5 /HE I a0 R I Frs . STC12C2052AD . HL A AL v
AL 2E (CPU) « FEFA74ik%s (Flash) « FUEf7 125 (SRAM) « ER/iHEi4% . UARTH . 1/0
e, misA/DFEH: . SPIEZI. PCA. &I 1M K WIR/CHR T #5 FNANIS Sh AR 4R 5 HL % S5 e e
STC12C2052AD R F AL LB & 1 2ds R AT i v BT &5 W BT A soe ik, nlFR1s L —>
FrE&RS.

RAM
256715

il
U U i 47445 (Flash)
birerd | | AC(iI | HeHESH )

]
| TMP2 | | TMP1 |

ﬂ

Hohb A A
=~
1
Ay S EriramEeo)
[ worT |
I b = e
LVD/LVR |—p] II II II ——
»{ Control N Port 3 | |
RESET—|  Unit Portl 4745 X owie
'AD
XTALl}__‘[l XTAL2 II Pgm
-|—__L_—|— Port 1 YXzh#% Iz
= 8
II ’1)/1A0~P1A7 II
P1.0~P1.7 P3

STC12C2052AD £ 1) PN 36 45 #JHE 1K

10



STC12C2052AD £ 41| 5 Fr HLIE RS

1.3 STC12C2052AD &5 8 B H.EHE
FITAG st 235 712 20 185 A2 R B RoHS R
SR FIHESZ R BESOP-200U5 Fr 442, R AR TR 5 364D 1 P4t 2%

RST []1 N 20 []vce
RxD/P3.0 []2 wva 19 []P1.7/SCLK/ADCT
TxD/P3.1 []3 — % 18 [ P1.6/MISO/ADC6
x1aL2 (4 @2 y5 17 [ Prsmosvapcs
XTALlI []5 8 S 16 [ 1P1.4/SS/ADC4
wtop32 e @ g [1P1.3/ADC3
TIP3 7 g 5 14 [drr2apc2
EcrTopsa []8 %o 13 [JPLI/ADCI/CLKOUTI
PWMI/PCAL/TIP3.S (]9 S 12 []PLO/ADCO/CLKOUTO

Gnd [

10

[ 1 P3.7/PCAO/PWMO

STC12C2052AD £ 41| (45 A/D¥:4) , 20-Pin

/N EETSSOP-20, 6.4mm X 6.4mm

Y
RST []1 20 []vce
RxD/P3.0 []2 v 19 [pL7scLk
TxD/P3.1 []3 QO 18 [Jr1emiso
- o
xtaL2 []4 @2 7 [1P1.5/MOSI
XTALI []5 8 S 16 [JP14/5S
—_ ~
wTop3s2 6 7@ g r13
~71 N =
INTI/P33 []7 S o 1r12
EcyTor3a []8 o 13 [JPLI/CLKOUTI
PWM/PCAL/T1/P3.5 (]9 S 12 [JPLOCLKOUTO

Gnd [

H154100

0

[ 1 P3.7/PCAO/PWMO

STC12C2052AD #41| (JLA/D#54) , 20-Pin

11



STC12C2052AD £ 41| 1 B HLAE 7S

1.4 STC12C2052ADHE B F#HliER — 5T 5k
Flash
LI BIE | sRam| et | pea | mdt |UART v lam| Lo L .
A5 ?\% g{ﬁ s (10,11 |semt e | g | s | EEPROM [ pwg [ g [ VO ATV gypy |SPT| #220-Pin
g 8
STC12C2052AD & 71 8y HLi% B — %
STC12C1052 5.5-3.5| 1K | 256 fH 2 ke A H 21 15| #H 4 | % | SOP/TSSOP/DIP
STCI12C1052AD |5.5-3.5) 1K | 256 H 2 H H H 2% |86i | 15| A # | #5 | SOP/TSSOP/DIP
STC12C2052 5535 2K | 256 | A 2 H | #H H 28% 15| & | B |# |SOP/TSSOP/DIP
STC12C2052AD |5.5-3.5| 2K | 256 | 4 2 H | A el 28% |8fL|15| #H | H | A |SOP/TSSOP/DIP
STC12C3052 5535 3K | 256 | # 2 1| #H a1 2% 15| 4 | i | fi | SOP/TSSOP/DIP
STC12C3052AD |5.5-3.5 3K | 256 | 4 2 H | A A 28% |8fL| 16| #H | H | A |SOP/TSSOP/DIP
STC12C4052 5.5-3.5 4K | 256 H 2 H H H 21 5 A # | #5 | SOP/TSSOP/DIP
STCI2C4052AD [5.5-3.5| 4K | 256 | A 2 | A H 28% |8fi|15| & | & | & | SOP/TSSOP/DIP
STC12C5052 5.5-3.5| 5K | 256 EEl 2 H El H 21 5| #H 4 | % | SOP/TSSOP/DIP
STCI12C5052AD [5.5-3.5| 5K | 256 | & 2 | & H 28% |8fi|15| # | & | & | SOP/TSSOP/DIP
STC12LE2052AD £ 41 # r HLik A —
STCI2LE1052  |3.6-2.2| 1K | 256 H 2 H H H 21 15| # # | & | SOP/TSSOP/DIP
STCI2LE1052AD|3.6-2.2| 1K | 256 | # 2 H | A H 28% |8fL| 16| # | H5 | A | SOP/TSSOP/DIP
STCI2LE2052  [3.6-2.2| 2K | 256 | 4 2 H | #H H 2% 15 & | & | # |SOP/TSSOP/DIP
STCI12LE2052AD[3.6-2.2| 2K [ 256 H 2 H H H 2% |8fr | 15| A # | H | SOP/TSSOP/DIP
STCI2LE3052  |[3.6-2.2| 3K | 256 el 2 H f H 21 5| H 4 | %5 | SOP/TSSOP/DIP
STCI2LE3052AD|3.6-2.2| 3K | 256 H 2 f H H 2% | 8hi|15| A # | A | SOP/TSSOP/DIP
STCI2LE4052  [3.6-2.2| 4K | 256 | 4 2 H | A A 2% 15 & | & |4 | SOP/TSSOP/DIP
STCI2LE4052AD|3.6-2.2| 4K | 256 | 4 2 H | B H 2% |8f|15| A | H | |SOP/TSSOP/DIP
STCI2LES052  [3.6-2.2] 5K [ 256 H 2 H H H 2% 5 A # | H | SOP/TSSOP/DIP
STCI2LE5052AD|3.6-2.2| 5K | 256 | #& 2 H | A A 28% |8fi| 15| A | H | A |SOP/TSSOP/DIP

12




STC12C2052AD & 51) 1 Fr W45 e

1.5 STC12C2052AD &G B KR/ RS

SRR AE 12MHZ L R I
F LAAS I CL, R1422 1K Ha BH 3 b
At AR B R/ C AT L

10pri

C1 v Vin
L [RST vee [20—— O—> wéiisviav
Power On SW1
k[ ] [T p3.0omsD ADCT7/SCLK/P1.7[19] owertn
i
C2<33pF = [37]|p3.1/TxD apcemisorpie[18] €0 == Cs
0.1uF 10uF
4 | XTAL2 ADCS/MOSIPL5[17]
1 X1=a !
5 | XTALL ADC4/SS/P1.4| 16] =
c3<33pF  [e|P32iNTo ADC3/P13[15]
)P ADC2/P12[11]
[s|p3.4rroECt CLKOUTI/ADCI/P1.1{13]
[o]p3.s/Ti/pcal/PwMI  CLKOUTO/ADCO/P1.0[ 12]
I—E Gnd PWMO/PCAO/P3.7 [ 11]
>
ot o = I .
KT dn R HL i -

TSR A HR/CHR % S 8h (AMHz~8MHz, $|3E 1% 2) , XTAL L FIXTAL2JHIVT 2%,

- TSR ANES I P AT AE33MHZ LA ), B B e A AN B R SRR, B B X TAL 1IN, XTAL2 H06
T4

13



STC12C2052AD £ 41| 1 B HLAE 7S

1.6 STC12C2052AD & F7E R %Gt ] 4mFE(ISP) L BY I FH 4% B [&]
3 RS-23 24 M 45 R i 7T L AR

STC3232,STC232,MAX232,SP232

10uF
T]ci+ Vee [T6}—=g—> Vee
0.1uF 7 v+ Gnd [TEF—TII- Gnd
|-—| 3

3 ]c1- T10UT

—La]cer RIIN
o T e R10UT
AHHE]v- TIIN [T}
R v Lt T2IN
E]r21n R20UT

AEARATARAE 1 2MEL R

A IARFICT, RUATMIK

ANt AR AR/ CHL AT
Vce

PC_RxD(COM Pin2)

PC_TxD(COM Pin3)

SRS URN =N
STC-ISP#K 44z il
T HPER
FISTCH ML

TN R G
GBI, T (8
(e T AR PR

USB1

USB+5V TLOUT RLIN G\D
1
O 00O

ADC7/SCLK/P1.7

2

7

7

L HAE P EBR/CHIR 3 s it
i (AMHz~8MHz, fili 1% %),
XTALIFIXTAL2 4.

RS AR TE33MHZ L R,

XTAL1#I N, XTAL2JH 1% %5,

ADC6/MISO/P1.6

ADC5/MOSI/P1.5

- ax
ADC4/SS/P1.4[ 16 —AAN—4—¢
b/
ADC3/P1.3 E_/\/\A,_|<’_.
b/
ADC2/P1.2 [T —AM, —f4—¢

CLKOUTI/ADCI1/P1.1{ 13

Ty
=
Ul 3307 {5]

j

|

——W—-1]

P3.5/T1/PCA1/PWM1

vee [20}

—

CLKOUT0/ADCO/P1.0| 12

PWMO/PCAO/P3.7| 11

58 P 20 R 5 PR R A G RE
=

B E M SRR, ma k. BEZRI CUBUR —ANSTC12C2052AD & 41 5 HLISP R 32w A2 T A,
CINER:A S S~ 9a

14




STC12C2052AD & 51) 1 Fr W45 e

R EE S HR RS L, WrEP3.0/P3. 145 RS-232 Ha 154 i 5% 16 i i 142 22 391 o o ) 37
JERS-2328 [, Hin] ATE RSt/ FH 2 Pk tr . @R H P AR B JERS-232 1 P s,
Mgl —AMEEE, B Gnd/P3.1/P3.0/VeclU/ME 54k, XM UIER T 28 FHERET . X4
SRUNRE 5] HH Gnd/P3.1/P3.0/Vee/P1.1/P1.075 MBS 26 NG, RN LLEEPL. 0/P1. 125 1L TSP R %
FEF . IR A8 Gnd/P3.1/P3.0/Vee/P1.1/P1.0/Reset-L/AME S 5 Bk T 4F 1, X kLA AR J7 {8
FIfEA “BIML T HEAR C ERFEmK 7 .

T ISP AL 1) SR 3 A7 3 FHAE S 7E . “STC12C2052AD £ 41 B WUIT K/ 4mAs T BBl &6
e AINBATE PRI gFE T E, /AT DA Lingmfe 5 Bia 2 BAr &4 b, ] PUE
e LM RS-232H AL 4 g i He R i, DU F 8RR o gt — Nl REGH T LD B,
TP B ) P R AR IR 2, MBS 2R = T I m N e A o

FL %G 273 STC-ISPH A NI 32 STCE 77 94 3 T 4%

15



STC12C2052AD £ 41| 1 B HLAE 7S

Paxlas Sy
1.7 STC12C2052AD &5 i RA
E WS N
i al L
SOP20/DIP20/TSSOP20
P1.0 FrHEI/O PORTI[0]
ADCO ADC i N\i@iE-0
P1.0/ADCO/CLKOUTO 12 SIS /AL 0 e e
CLKOUTO | ]t % B WAKE_CLKO[0]£7/TOCLKO41% & I
H NCLKOUTO
P1.1 FrHEI/O PORTI[1]
ADC1 ADC i Ni@iE-1
P1.1/ADC1/CLKOUT1 13 SN S% /1 e g
CLKOUT! |w]ifid i B WAKE CLKO[1]{/T1CLKO 1% It
H NCLKOUTI
P1.2 FrEI/OE PORTI[2]
P1.2/ADC2 14 -
ADC2 ADC #iNiEiE-2
P1.3 FRUEI/OIT PORTI[3]
P1.3/ADC3 15 -
ADC3 ADC iy \i@iE-3
P1.4 FRUEI/OI] PORTI1[4]
P1.4/ADC4/SS 16 ADC4 ADC FiNiBIE-4
SS SPI[E)5 ER 474 TR MBLIE 45 5
P15 FREI/OT PORTI[S]
P1.5/ADC5/MOSI 17 ADCS ADC i N85
MOSI SPIFZD HR 4742 FUI 32 AN (2 88 2F 1 R A1
BIFIN)
P1.6 FRHEI/OET PORTI[6]
P1.6/ADC6/MISO 18 ADCS ADC #i \JB1-6
MISO SPIFED HfATH: LU N (T2 38 E I N R 2814
% H)
P1.7 FREI/OT PORTI[7]
P1.7/ADC7/SCLK 19 ADC7 ADC i Ni#iE-7
SCLK SPIED HR AT 4 LU B0 E 5
P30RAD 5 P3.0 FREI/OFT PORT3[0]
R RxD B
P UTSD ; P3.1 FRUEI/OE PORT3([1]
o TxD B TR RO
sy . P3.2 FrAEI/O1 PORT3[2]
P3.2/INTO — - ; N
INTO AR T, T A AR T B AP R
P33T ; P3.3 FRUEI/OFT PORT3([3]
3/INTI — .
INT1 AMERAITL, T IR A T B P A T

16
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fts ;:\ == .
I B S D
SOP20/DIP20/TSSOP-20
P34 FRUE/OT PORT3[4]
P3.4/TO/ECI 8 TO SE I 3/ 1B 0 Ah T a N
ECI PCATHELES HI A Bk A B
P3.5 FREI/OFT PORT3[S]
Tl SE IR 38/ THEO RS 1 AR a N
P3.5/T1/PCA1/PWMI 9 :
PCAl AT YRR 1
PWMI Jok B 1R i 1
P3.7 FRUE/OT PORT3[7]
P3.7/PCA0/PWMO 11 PCAO T w2551 i 0
PWMO |k 5 il 4 Hi 0
RST 1 A7
XTALL 5 P SIS A PRI S AF RO 2R A N3, AN IR — 5. 24
B FH AN PR T, ST IR AN I R N 0
DAY 08 I el B I A SR 28 1 i HE i, R A0 SRR B 5 it
XTAL2 4 M PE AN BRI, S, SRR XTAL2 52 PRk
XTAL Ui N FO I btk 47 e
vce 20 R IR IE A%
Gnd 10 PR AR, e
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1.8 STC12C2052AD A2 5B F = R~TE

SOP-20 Ff %4 <} &

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

D (12.7mm)

HAAAOAAAAA

+Z%lEI Hd Elélﬂjﬁfl H

1.27mm

bl

A

b

A4

A NN N NNANN

\V,
ccl\

N\

/
IV

=

—>| LI |

BASE METAL

e
A
........... .
Y
R 2
COMMON DIMENSIONS
(UNITS OF MEASURE = MILLMETER)
SYMBOL MIN NOM MAX
A 2.465 2.515 2.565
Al 0.100 0.150 0.200
A2 2.100 2.300 2.500
bl 0.366 0.426 0.486
b 0.356 0.406 0.456
0.234 - 0.274
cl 0.224 0.254 0.274
D 12.500 | 12.700 | 12.900
E 10.206 | 10.306 | 10.406
El 7.450 7.500 7.550
e 1.270
L 0.800 0.864 0.900
L1 1.303 1.403 1.503
L2 - 0.274 -
R - 0.300 -
R1 - 0.200 -
() 0° - 10°
z - 0.660 -

18
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PDIP-20 25 R~

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

‘ D (1026mil) o
B g C )
rmmnmamonn ==
w| D -®- . 3
A4 E v
AT i <
—» 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 1012 | 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 | 0.355 | 0.375
S - - 0.075

UNIT: INCH 1 inch = 1000 mil

19
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1.9 STC12C2052AD & 51 5 K #6522 #A0|

STClg XX XX 52 xx - 35 x - XXXX XX

| B %

120

| RPN,
41 SOP, DIP, TSSOP
— TERETEE:
I: Tk, -40°C ~85°C
C: gL, 0°C ~70°C

ARSI
35 ARSI AT E|35MHz

——— [HADTH A/ DEHTIRE
NAD#E = JCA/DI: 4 ThiE

RAME256771, PCA/PWME2E

FEF AR,

102 1K, 20/22KF7,
30/Z3K T, 40/24K 7T,
50/25K 7

TAEH S

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

STC 1T 8051[X|[FIRERI TAEARN, 8 Z 2 3E8051 fKI8~121%

20
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1.10 ENBEFEBLHE—S4ESE (IDS)

STCHEH—MSTC12C5410AD R A& — /N AL B #8 B A 4 B3Rk — & riE 5 15 (ID
5), AP ULER AL S SR N ERAM S G MF1H - F7H JES27AN BT A R IREU L &
HLEME— SAIE 519 (IDS), B« MOV @Ri” #84RiEH. W5 1 7 75 ) 4 ke — 1D 533t
TR E RN, @S P ERE R I 2 AN T A G s O SRR R IR

B R NI, PR By, Sl e ERME— 1D (AT

// BN ERID S HICE 5 S %18 F

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

/% ——= STCI12C5201AD RFE ML, HASLELE & LT 8T */
[* ——  REIRFEFFIESTC-ISP Ver 3.0A.PCBHI F#gmfe T H EkiEd —————— */

/% === RBAER 2R T, S ERRT I T STCR B R AR - */
/% === GRBAECE G| AR, B SCE AR T STCR BERL AR 7 —— %/
#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;

21
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/!
/!
/I

}

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

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

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

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;

/1 D YIiEA

1] RS RE TARE FoR B R MLIT UG AR
1R R IE B R B AL IR T AE
1R R IE B R R B R AL IR T AE

//0101,0000 847 AT AFHKFR , JoAT AL IR AL
//0011,0001 5 B TS 281 9847 H 5 5 25 K 2%
/BB N 251 H sh E A

/T RE S 231
/1S E I
11FT A i

1R HR e
T 2 H T RCE 58 B R B SR

NS RIE TE K
TR 2 H T RCE 58 B R B SR
/IFEVFH AR

22
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if(k==Self Define ISP Download Command) /3 E g R4
{ delay(); IISERS TRP R 28 T
delay(); IIRERS IRP R 28 T
soft_reset to ISP Monitor(); IR E AL E RGISP I X
iendiUART(k);
}
else
{
TI = 0;
}

void soft reset to ISP Monitor(void)

{
IAP_CONTR = 0x60; //0110,0000  #A2 fr F| SR ATISP 4% [X
H
void delay(void)
{
unsigned intj = 0;
unsigned intg = 0;
for(j=0;j<5:j++)
{
for(g=0;g<60000;g++)
{
_nop_();
_nop_();
_nop_();
_nop_();
_nop_();
H
H
H
void display MCU_Start Led(void)
{
unsigned chari=0;
for(i=0;i<3;i++)
{
MCU Start Led = 0; JTREMCUIF 4 TAETE AT
delay();
MCU Start Led = 1; /M KMCUIF8E TAETE AT
delay();
MCU Start Led = 0; JTREMCUJF 8 TAETE AT
H
H

23
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F2E B, sEAERAKREN
2.1 STC12C2052AD & 518 5 # g0 A5

2.1.1 STC12C2052AD ZF £/ HLAER/FMER TIERT AT iE
STC12C2052AD £ 5 1THIS05 1B FHl, RGN fh Ik 1 4:8051,

STC12C2052AD R 5 ¥ HLAE A 8P . N EBR/CHR 7 i B0 A M58 &4 AR B 4 . IR
STC12C2052AD R4t [ by vE T B & 4F O B A8 S AR s i 8, SVEA R AL E IR TR 2
5MHz~6.9MHz, [F M5 R AL, PHER/CIRY S 1oy — Bl 51, Fin b ikis i 2,
PN R /CHE 37 2% Ui FH 1 3o i R B R N U 35

TEXFSTC12C2052AD R F H F HLIEAT ISP R 8 P AP IS, AT DAFEZR I ik %

CTR IR I B Ja IR S A R AR B A A
XEET PG, (58, B3R 30JE A LR TAERBE F A 2 N ER/CHR 3 4%
M2 AN SRR 3 a5 7 AR W ks L 4 7 (BEEXTALU/XTAL2E I F) , ] LB MXTALL
FEV N AR, XTAL2BHNEZS o P LUJG A0 A 205 ft A e b B ML ] A A

SR 4 50 R A S R B B A AR PR R AL, R [ R/ CHR I B LA,
) 55 25 B0 S LA AR BRI b, FEXFSTC12C2052AD £ 71 B0 K HLiEEATISP R #1721 78 3%k
T e 4
ﬂ STC-ISP.exe =REMNSEAFEE: www.STCMCU.com =11

Stepl/SF¥L: Select MCU Type 1RIFERHAEIE
MCU Type AP Memory Range

[5TC12C2052A0 - o000 - OFFF

Step2/HFRZ: Open File / 3THA{M CIREIMFAEIGEN)
FRfEE ) $ELs0
D[V TETHESEED fIRERFHE |

b W |
Step3/HEIT: Select COM Port, Max Baud/IAFHERITH, B E
oo 52l BEEE: [US200 2] g yon i amns sy

EEESRERENERTENE = BRI [0 | L wir/cRG S
Stept/ BB RBEENETH AR BEIER # IR

TS BENERT PR A v FIEPRCHEHEE O él\ﬁ%h"ﬂﬂ?}ﬁ;,

T BEFL0/FL 1 0 SR#iFE O FTo0Aakl T#HiER TEHAPETRIE, B
OE R B LN

TR ER IR AT EEFl ash[F—HE0:  YES  (+ HO T, A2 T

TR T-#iA FrEE RS E—HE o AR S T

StepS/IEWS: Download/ ¥l RO T-EMRHIFNCY LA B3 B2h
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2.1.2 B SR DN E 1785

N R SR GG, FIRTI B EAT 2040 R I b 23 S 1) B A7 5 CLK_DIVH] HEAT I
BRI, AT B HLEE B AR R AR

I B 43 327 47 22 CLK. DIV 1 5 LU R :

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 fr A b
0 0 0 |HFE AR B B P R/CHIR 5 B
0 1 (A58 it AR B 3 P S R/C AR 3 B ) /2
0 1 0 (IR A I B B P SR R/CHiR S T 8h) /4
0 1 1 (A8 it AR B i 8 P S R/C R 9% B ) /8
1 0 0 (B b R I B B P S R/CHiR S I 8) /16
1 0 1 (5B R B B P S R/CHR S B ) /32
1 1 0 (IR R I B B P S R/CHiR 3 I 8 /64
1 1 1 (IS AR B B PN S R/CHR 3% ) /128
Ll Ao 000
| |
| N |
=
| |
011 )
PBRICIR I E AT HSYSclk
Y A —>I e 100 €W E TN E)
| |
| |
| |
CLKS2,CLKS1,CLKS0

GNEEET A

STC12C2052AD F 41 5 AL AT DATE 25 PR QIR o0 A A, 0] DAAE IE 5 AR 44
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2.1.3 T ENE B H AL EBR/CHRSH SR (P ERET $him=R)

STCHHT—FRSTC12C2052AD R 51 51 AL 1 0 LAAE A A% Ge i SNE I £ ok, 3k ] DU B
HER/CHIR 75 2 I st (PN 0B ) . SR e 38 10 3 L AR AE N FTR/CHiR ¥ 280038 (PN SIS B2 )
] PAAE $5 AR i R o X XTALL/XTAL2YF 25 . H i T4 P4 3 A b 3 22 5K, BT DAAE S B
7RI R B A AT IEAE S L A UUEH WER/CR R . 75 IR P I, 34T
AT DL I 2 N S RAM BT (FCH, FDH, FEH, FFHIESEPUAN B 50) MR SR 3R B AL ik ) i
I P FR/CHR 7 28 i (P e ) o ] DLd I 132 N B RAMER G (F8H,F9H,FAH,FBH %
SEPUAS A TT) BIAE SR FREUH F 855 — YAl P BB R/CHR 3% B e Bh R BRE Fe e AT (PN 0 B b 47
), HH “MOV - @Ri” 154 KizHL.

/ /LA ERR/CIH B BRI CTE 5 S5 17

/% ——— STC MCU Limited */
/% —= STC Bkk~F 2009/2/7 V1.0 */

/% ——— STCI2C5201AD R HL, BAESI A & T #i8)7 */
/% ———  KEIRFEFFTESTC-ISP Ver 3.0A PCBIY N # 4 fe T A Ehtds ——————— */

/% == R BAERR T AR, IS TERR T A A T STCI BRI AR Y — */
[ == WIRBIE S E G ANEFR Y, W TE S P A T STCIR R R AR 7 — */
#include<reg51.h>

#include<intrins.h>

sfr IAP_CONTR = 0xC7,

sbit MCU_Start Led = P1"7;

/hunsigned 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

}

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

idata_point = 0xF8;
for(j=0;j<=3;j++)

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

H

while(1);

void serial port_initial()

{

}

SCON = 0x50;

TMOD = 0x21;

TH1 = RELOAD COUNT;
TL1 = RELOAD COUNT;
TR1 = 1;

ES =1

EA = 1;

void send UART(unsigned char 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;

/15 CIHTUR 1L

135S WA RO B R MLIT 4 AR
I7ER LU IE R RO B F LA L IE R AR
I7ER LU IR R RO B F LA LR R AR

//0101,0000 847 FT AR, JoAF RS0 A
//0011,0001 ¥ B TR 221 847 1 B H 2 1 H i o
/1% B E I 231 B 3 5 A

IIFF e 281
1RV T
1T B W

/19 1 FR
113 2 8 T 328 58 B T SR AR

115 R 5E K
1785 % 5 TR 5 P T R b
/1S ER 1A b
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if(k==Self Define ISP_Download Command) IR HE X T4
{
delay(); IRER; IR R T
delay(); IER; IR 2 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 A7 F| R AISP 75 X
H
void delay(void)
{
unsigned intj = 0;
unsigned intg = 0;
for(j=0;j<5:j++)
{
for(g=0;g<60000;g++)
{
_nop_();
_nop_();
“nop_();
_nop_();
_nop_();
¥
¥
¥
void display MCU_Start Led(void)
{
unsigned chari=0;
for(i=0;i<3;i++)
{
MCU_Start Led = 0; HTRSEMCUTF 6 TAEFR /R AT
delay();
MCU_Start Led = 1; /B RMCUTF AR TAEFR 7R AT
delay();
MCU_Start Led = 0; HTRSEMCUTF 6 TAEFR /R AT
¥
¥
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2.1.4 FI4mFERT i

STC12C2052AD R H H (LA 2= B 1T g F£ 1 %y i : CLKOUTO/P1.0, CLKOUT1/P1.1
5 AT g R Bt A S IR R T e A A7 2%
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 BS B4 B3 | B2 Bl BO
WAKE _CLKO| S8FH |name | PCAWAKEUP |RXD PIN IE|T1 _PIN IE|T0O PIN IE| - | - |[TICLKO|TOCLKO

KRR Th e 517 28 AUXR/WAKE_CLKO/BRTJCE 5 7 -

sfr AUXR = 0x8E; / /R T B B A 28 AUXR [ 3t ik 75 1

sfr WAKE CLKO = 0x8F; / /Y IR R Th e 2547 28 WAKE_CLKOF ik 7 B
KRR T e 577 23 IRC_CLKO/INT CLKO/AUXRHMIC 48 = 7 9 -

AUXR EQU 8EH SRR T BE 2717 25 AUXR [ i 75 B

WAKE CLKO EQU 8FH ST IR R T BE 2547 2 WAKE  CLK O #it i 75 B

L] F) FHCLKOUTO/P1.0FICLKOUT1/P1. 14 i H1 Bf 4 -
CLKOUTO/P1.0FICLKOUT1/P1.1 (¥ i} gy th 25 il H WAKE_CLKO %7 A7 #% I TOCLK O o7 #1

T1CLKOA %, CLKOUTOR %y H B 80452 H 52 i #5035 1], CLKOUT 1 1% Hi B B35 28 p 5 B

PRLEEH,  AHN 5 I A8 T TARAE e i a8 p A 2 0y 3 (8L A 3 FE 2R 4R 20) , AN SR VEAH B )

SE R 28 T, S 15 CPU S HE A IKT.

EIN AR R T RE P /7 %% . WAKE_CLKO (Mhik: 0x8F)

WAKE CLKO :Clock output and Power-down Wakeup Control register (4~ 0] {7 - 4iE)

SFR Name |Address| bit B7 B6 B5 B4 B3 B2 B1 BO
WAKE7CLKO 8FH name |[PCAWAKEUP|RXD_PIN_IE | T1_PIN_IE [TO_PIN_IE - - T1CLKO| TOCLKO

B7 - PCAWAKEUP: fEfHAENT, &5 RFPCA ETHE/ T B Wik i powerdown .
0: Z51EPCA EFHE/ T BEIE Wi iEpowerdown ;
1: FSUVFPCA_EFHIR/ T B i i powerdown o

B6 - RXD PIN_IE: #HFLT, AVFP3.0(RXD) FIEHTERI, tHAE{TRXDM:Epowerdown.
0: Z51-P3.0(RXD) F[4#ERI, 25 1ERXDMefEpowerdown ;
1: fRYFP3.0RXD) NI ERI, A0 FRXDM:Epowerdown .
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B5-T1_PIN_IE: # AT, RVFTI/P3.SH T ETIHWibR &, MAEME TN B powerdown.
0: ZEIET1/P3.SH T P E TR WibR &, W5 IET 1IN EEpowerdown ;
1: RVWTUP3SH T FIEETIHWARE, tARVFFTIEME powerdown .

B4 -TO PIN_IE: #irfifiizC N, FLIFTO/P3. 4N FEHT B TOH Brbr &, 1A fE TOMIM: B powerdown.
0: ZEIETO/P3.4 T RN BETO Wik &, AL IETOMINM: FEpowerdown ;
1: RVFTO/P3.AM T FEVEETOH Wibs &, t R VFTOIME i powerdown .

Bl -TICLKO: &5 fe¥FKP1.1/ADC AL & 4 5E i 85 T 1 8h 4 I CLKOUT1
1: FRVRKEPL IR BN e I 25 TR B HCLKOUT, JBERS ERf 28 T1 HAE T
YELERE 2 (847 Zh E A ZY) , CLKOUT L4 Hi Bl A= T35 H % /2
WRC/T=0, EREE/ BTN N3 RS Bt %, M-
T1TAEAE I TR U % AR = SYSclk / (256 - TH1 ) /2
T1TAETE12THE A )% H 472 = SYSclk /12 /(256 - TH1) /2
IRC/T=1, 88/ ES T U A B bk i A (P3.5/T1) i3,
R BRAZ = (T1 _Pin CLK) /(256 - TH1) /2
0: ANARVEHPLUBIELE N i 8 T I £ HH CLKOUTI
B0 - TOCLKO: &7 fo V-4 P1.0/ADCOJIEC & & I Z5 TO i £ H CLKOUTO
1: FVPRP1OMIAC & 2 52 i 25 TOM £ H CLKOUTO, - BB 7E I 28 T0 H g LA
R (8L A sh BN , CLKOUTOS A 4T = TOwE i /2
WRC/T=0, EHT 52/ THHERTO &0 38 R G a4, )
TOLAEAELT I % 4% = SYSclk / (256 - THO ) / 2
TOTAETE L2THE BT 1% 4% = SYSclk / 12/ (256 - THO) / 2
WHRC/T=1, EN 38/ THEa 0 X4k i A (P3.4/T0) 4, Ul
i B iZE = (TO Pin CLK) / (256-THO0) / 2
0: ARVFKP1.OI & A e I 28 TOR I 4 HE CLKOUTO
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R R 2P (£ 2% AUXR (Midik: 0x8E)

AUXR : Auxiliary register (/A £ F-41k)
SFR Name| Address | bit B7 B6 B5 B4 B3 B2 Bl BO
AUXR 8EH | name | TOx12 | T1x12 |[UART MOx6|EADCI| ESPI ELVDI

B7 - TOx12: &K #3058 FE #H147 o

0: &R 2R0E /28051 5 Fr Wl g B 25 B BE, BI125340;

1: ERE0IE /28051 H Fy AL E i 28 I FE 11265, HIAS 734
B6 - T1x12: &5 13 B 42 il 47

0: &35 1R B /28051 5 Fr Wl g i 2% B BE, B 124340;

1: I3 28051 5L i ALE I 25l FE I 126%, BPAZ040

WRUARTH O FTUE AR R R AR, WHHTIX1247 2 UART H 2 12TIR 21T,

B5 - UART _MOx6: = IO 1815 5 3 B AT

0: UARTH CIRE RO 33 B A2 A% 45805 1 B (L ER LI B, BN 12404

1. UARTH: R RO 38 5 2 AL 45805 1 B Fr ML AR 3 EE (K645, B2 43
STCI12C5201AD & 412 1T HI80S1 5 i, AT HAEALS8051, UARTH NEN &R ME LS
80511
B4 - EADCI: A/DH W fo VFE 4L

0: 2%1-A/DA i,

1: FEFA/DA T,
B3 - ESPI: SPIH i so vF% 47 .

0: 2% 1-SPIHIT;

1: SRYFSPIH K.
B2 - ELVDI: A& Al i so vr 4 il iz

0: Z& AR A I HH 1T 5

1: SOV A I W7
SVEL ML, 3. 7VEL N NARIE, 3VEAHL, 2.4VEL FAMKE. SIELVDI=1 (SR VARSI i)
D)4 7 A AT H A 18T
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/% AFE 7R CLKOUTO/INT/T0/P3. 4, CLKOUT1/INT/T1/P3.5, CLKOUT2/P1. 0%t i #hist m fE s/
/% WHEIZE SYSclk = 18.432MHz, TO, T1, M7 e Az 23 TAEAE 12T #ixks/
#include”reghl. h”
sfr WAKE CLKO = 0x8F;
sfr AUXR = 0x8E;

PCAWAKEUP : Fo¥F PCA LFHF / TR M2 powerdown.

RXD_PIN_IE: 1, f0¥ RxD/P3.0(=RxD/P1.6) FFEAFERI, tHAEMRXDIEMEEE powerdown.
T1 PIN IE : 1, ¥ T1/P3. 5 NN ETIR Wb, HASETIIMEER powerdown.

TO PIN IE : 1, Fo¥F TO/P3. 4l NS ETOS Wrbr L, A TORIMLER powerdown.

1, ¥ PL.1 % T1(P3.5) B ke, HHB4E = 1/2 Tl HH=E
T1 TAEAELT BT %t A5 CLKOUTT =( SYSclk / 2 ) / ( 256 — TH1 )

T1 TAEFEL2T HEUAT 14 i CLKOUTL =( SYSclk / 2 ) / 12 / ( 256 — THL )

1, FSRVFPL OffIH TO(P3.4) JHkyR, HiHEER = 1/2 T0 EHE
TO TAELELT BRI % AR ZECLKOUTO =( SYSclk / 2 ) / ( 256 — THO )

TO TAEFE12T #Ea B% 2R CLKOUTO =( SYSelk / 2 ) / 12 / ( 256 — THO )

main ()
{
/% BN SFR WAKE CLKO (Hihk: 0x8F)
B7 -
B6 -
B5 -
B4 -
B3 - N/A
B2 - N/A:
Bl - TICLKO :
0, ARVFEPL 1% T1(P3.5) ¥ th kit
BO - TOCLKO :
0, ANRVFPL O TO(P3. 4) i H Bk
*/
// AUXR = 0xCO:

WAKE _CLKO = (WAKE_CLKO|0x03) :
TMOD = 0x22;

TLO = OxFF;
THO = OxFF;
TRO = 1;
TH1 = OxFE;
TL1 = OxFE;
TR1 = 1;
while(1);

//1T =
// FVFT0, T1
//T0, T1 TAEERR2, 8 fif [ zhdE it

// TR BTOIFAATHEC AR, X RGN Bl AT 40 Sty s

//JBENTUFIRTHEC AR, X RGO Bt A7 43 4tk th
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2.2 STC12C2052ADAFE H A A BER

STC12C2052AD #5155 AL AT Lis A7 304 AR A DARRARTOAE, B4l TR,
MR RN B e A 2 . 1B TAEREE R, STC12C2052AD & 51 ¥ F AL A LAY T FE 2. 7TmA ~
TmA, TR AR IR ThRE R <0.1uA, WA R I A DhRE <1 .8mA.

R A X EH B 3 918 CLK DIV, 1 25 PRASE 2RI 4 B 82 5 () gk N H R 428 1) 27 A7
PCONHIAH N AL H] . PCONZFA7 8 5& LU R -

PCON (Power Control Register) (/1] {75-1F)
SFR name | Address bit B7 B6 BS5 B4 B3 B2 Bl BO
PCON 87H name | SMOD | SMODO | LVDF | POF GF1 GFO PD IDL

LVDF : iR H AR A7, T3] IS4 2 (R HoAS 0 o i SR bm 6 47
RN TAE R Ve R TAREATI (T, A A ZhE L, SRR o 2 75
VTR BIAE A HS AR s S Ve /Il TR B A I T THE H I, ANE AT ¥ SE VIR AR
T, AR E BN AT BB AE0, TEOE, WA AR R Ve Sk K TR R
R IR R, AL XA E B E L.

POF: EHEMAREA, BANUEHE)E, ERRMAREL L, FTHEAFE .

SCPRNI . EA R BB GREE , ERINEEM AN Z L SRR E AL, RN

BTV, B RO EE H AR A, T a0 T 7k

TERIUE AR A, T POF=0, i
POF/PCON.4/& 75 A1

\4

k|

: ST RN,
LR RE L

P Moy

4@T@° S H A S o7
A R R
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PD : #HE 1K, HEAPower Downtbixt, R HHAMS A B HE T~ fith & 5T R fid % e B2, 33k O\ 3
ARSI, RBI AN AR, T ERERCPU.L SR8 B AT DEThRERHEIE TR, HA
HMER R TR SE TAE . nPRECPU M B F AR s B () 4R B0 . INTO/P3.2, INT1/P3.3, ECI/
TO/P3.4, PWM1/PCA1/T1/P3.5, RxD/P3.0, PWMO/PCAO0/P3.7, PWM2/PCA2/P2.0, PWM3/
PCA3/P2.4, B SN, R DiFE<0.1uA

IDL : RELEL, BEAIDLESGE CER) . BRRFALCPURLI B, CPUANIATIR 4T, HRk)

RERBIFAT PT 4R S TAR, WTHANERrF T, eI S P T, (IR ASH o I S2 A/ DL # A b o (1
AT — AT AR . ADRECPUM A PR 2K (IDLE AR ) Wi ) 08 o A

INTO/P3.2, INT1/P3.3, TO/P3.4,T1/P3.5, RxD/P3.0),
PN 72 B #8 TimerO0, Timer 119 7] UK B AU 25 DRSS Qe il
AT E R (UART) 9] DUK B F AU 25 DR A Qs il
GF1,GF0 : Wi MM@EH TAEbREAL, F P DR
SMOD, SMODO0: HHJE#EHITER, S5HOFK, HEHAENH.
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2.2.1 RIREX

IS B A8 T LUK 2R BRI B (A0 ity AR IS B B P J5OR/ CHIR 3 6 ) AT 20 00, AT P A1 T A
BRI, FERIhAE, FE(REML.

I B 43 327 47 22 CLK. DIV 1 5 LU R :

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 fr A b
0 0 0 |HFE AR B B P R/CHIR 5 B
0 1 (A58 it AR B 3 P S R/C AR 3 B ) /2
0 1 0 (IR A I B B P SR R/CHiR S T 8h) /4
0 1 1 (A8 it AR B i 8 P S R/C R 9% B ) /8
1 0 0 (B b R I B B P S R/CHiR S I 8) /16
1 0 1 (5B R B B P S R/CHR S B ) /32
1 1 0 (IR R I B B P S R/CHiR 3 I 8 /64
1 1 1 (IS AR B B PN S R/CHR 3% ) /128
Ll Ao 000
| |
| N |
=
| |
011 )
PBRICIR I E AT HSYSclk
Y A —>I e 100 €W E TN E)
| |
| |
| |
CLKS2,CLKS1,CLKS0

GNEEET A
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2.2.2 TRER

W IDL/PCON.OE N1, A HUKEENIDLE (25 H) #X. fEZ BT, {XCPUTLH ##1% 1k
TAE, EEAERTE . SMEBIEERI R, SRS, A/DEH. BT 0% ERET. MET]
FES R T RS TR THEASH —“IDLE "#%{7: IDLE WDT(WDT_CONTR.3).
HIDLE WDTH # & B A1, FHi1feEnf s “SwHs” 150 BE® T/E. %4
IDLE WDTH#E“0"F, &I TMERZRE “SHBEA” AT, BE IR TAE. 2 W
T, RAM. HERIREN(SP). FRFITEER(PO). FEITIREFPSW). BINEFH(A)E T 728 4R FR
JRAE G . VO fRFFE N G Rl A8 — 2 2 RS . SN B R WL BT o
WA AR IE R IE1T (BRCPULI B A TAESR) o ATA— N4 i, e ATTER AT LK B A AL e
i, HAPUBEMEEE S, CPURSSHATI NS N IEAN T —%HE2.

A WA AT DLOE 2 A, AT A — AN e T 6 7= A 2 51 R IDL/PCON. O Al 475 5%
MR H 2R, H— MR SRR kR SNERSTEI B A, R EPIE, 74
R X Fhdr i AL G| IR A2 A M5 5 VR 75 R FR24A B Bon b 10us, A G- E R AL,
FRERST S IR, S5 G, B AP P AP 000004 T 46 1IE# TAE

2.2.3 BRI/ IEPIEN

J4PD/PCON.1%E J91, B P WK APower Down (i HE) B, HEEMEAWEER. o
NG, WEEBER, BT e 8E, CPUXER 2. FHI1M. A/DE R, Hi7 %
1EIETAE, AMBA W gRE: TAE . an SAR A 0 HE B 4 70 V0 ] P A v e, DUMEG Fs A 000 F 2% ] £k
2 TAE, BNPEEIETAE. SN HEBIA)E, FrAVO . SFRs (Frik DI ar 17 dy) 4E Rk A\ 5
F R AT S —ZI IR AAE

AR CPU M B B 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/PCAO/P3.7, PWM2/PCA2/P2.0, PWM3/PCA3/P2.4.

FAb, AR AL HEMCU M Fs B AR Qe i, 207 M B 5 FROMCURKS M FH 2 B2 77 1 000 0H AR T
GI1EH TAE.

B R GETC AN R W UEURE S LA F AR O RIS, T ) PR R R I A e AR

(71/0 &—%—N _Y_I 1 DX INTx

: Cl 5MQ
%1/ 0% 78 H /g/a Rl <=—— iz mstich
L7 B BT Ak A =

R TO 1 E Se il B ob iR /58 BRSO E R, BB S iR ACLIE L
PSR L N ri SR A, K45 78 A I T/O R AIG, T Pl 6 r BELR 145 it i L 2 C L
Hio A CLIK BB /N 70, VI, AR IIINTx 237 A — AN N B b b, AT H Bl 5
Fi HUAAF R AR 2 e
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2.2.4 HIMERAPBTORREE IR B AR TR AZ Fr (CREF AL 4RAZEFF)

*/
|
LR 11 g o L 5105 IO */
/3 B A0 A T O néi i ot A S 2 PR s 91 A
/* */
/¥ --- STC MCU International Limited */
/¥ —- 7~ STC
PN R B R e rh S BAE S 5 H AR T */
PETERE P h B R R AT 1 STCR 3R R 7 */
/* */
#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; //open 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++;
}
}

37



STC12C2052AD £ 41| 1 B HLAE 7S

2. SLeRIERF

/EH A1 H BT ORGPt FASE 2 7= 491 7 P */
/* */
/* --- STC MCU International Limited */
% - JH/RSTC 1T ZRF 5 ML EH A HH T Ondie i it B AR 5 */
PN S EAERR 7 A s e S ] AR T */
PAELERE Y B E R A 1 STCI TR AR 7 */
/* */
;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

5
;External interrupt0 service routine

EXINTO:
RETI

END
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2.2.5 HSMERA BT AR ER IR B AR SRR AE Fr (CREF AL 4RAZE )

1. Ci2F
/< E AN r T TG i i S UK s (9 R P */
/* */
/* --- STC MCU International Limited */
/* = JHZ/RSTC 1T Z A5 ML EH A8 A I 1nge Jit ot B A2 */
(NS EAERR Y A A B S E R g AR Y */
PELERR T AR B EE R RS T STCI Bk A2 Y */
/* */
#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

/[ EH A1 H T LG e RS S R 9 R */

/* */

/¥ --- STC MCU International Limited */

/% - JHI/RSTC 1T ZF 5y B A/ HH I 1 ngt [ et e A 5 */

[N S EALERR P A A B S R g AR Y */
P LERR T R B FE R RS T STCRY Bk A2 Y */

/* %/

;interrupt vector table

ORG 0000H
LIMP  MAIN
ORG 0013H sinterrupt 2 (location at 0013H)

LIMP  EXINTI1

ORG 0100H
MAIN:

MOV  SP#7FH ;initial SP

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

SETB  EX1 ;enable INT1 interrupt

SETB EA ;open global interrupt switch
LOOP:

SETB  INTI ;ready read INT1 port

INB INT1, $ ;check INT1

NOP

NOP

MOV  PCON, #02H ;MCU power down

NOP

NOP

CPL P1.0

SIMP  LOOP

H

;External interrupt] service routine

EXINT1:
RETI

END
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2.2.6 HERROMEER BRI ANIRIEF (CREFFILHIZERF)

1. CiEF

*/

/3 HE I 25 O R gt FEL AR 2 (K7 B
/*

/* --- STC MCU International Limited

/¥ —- JEIRSTC 1T R F1 5P AL 7 I 25 O o L S 5
PRU SR EAERE A A Y AR S B R 5] AR

PBLERE B E A ENIE ] 1 STCHIBURL AR P
/*

*/

*/
*/
*/
*/

*/

#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;
ETO=1; //enable TO interrupt
EA=1; //open 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++;
¥
¥

//enable TO falling edge wakeup MCU from power-down mode
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2. LRI

/3 H A2 B 2 O R i et FEABE SR 7R 91 A 7 */
/* */
/* --- STC MCU International Limited */
/% - JH/RSTC 1T ZF 5y HLEH 58 I 35 Onf Ji i i 182 */
[N S EALERR Y Al A B S EE R g AR Y */
PEAERR 7 R B EE R BR S 1 STCRY BEkE A2 Y */

/* %/

WAKE_CLKO EQU 8FH

s

;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

5
;TO interrupt service routine

TOINT:
RETI

END
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2.2.7 HER R 1IMMEER BRI IEF (CREFFILHIERF)

1. CiEF

/% H T IR i 1R et FESE S PR s 1918 7 */
/% */

/* --—- STC MCU International Limited */

/¥ - WRSTC 1T R 5§ L EH 28 I 35 10 B s LSS =X */

[N S EAERR P A A B S E R g AR Y */
VS LERR T R B FE R RS T STCRY Bk A2 Y */

/* )/

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

sfr WAKE CLKO = 0x8f;

//External interruptO service routine

void tlint() interrupt 3 //interrupt 3 (location at 001BH)
{
b
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); //check T1
_nop_();
_nop_();
PCON = 0x02; //IMCU power down
_nop_();
_nop_();
Pl++;
H
b
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2. SLRIER

/3 R 58 I 2% 1 R i 4 L ASE X B s R */
/* */
/* --—- STC MCU International Limited */
/* - JHZRSTC 1T R A5 ML EH E I 25 10 b B 3 X */
PO SRR P A P B S F R g AR */
P AERE 7 R B FE R R A T STCRY Bk A2 */

/* */

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 TL$
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 HEITORDMEEZIHEE #EBNKIEF (CIEF AL HRmIzH)

1. Ci#EFF

/*H1 B AT T Rx DI i st FASE 5 1) 7R R */
/* */
/* --—- STC MCU International Limited */
/* --- JH/RSTC 1T Z 4 5 5 AL H R DR R 51 AR 2 */
(U SRR P A P BTE S E R 5 AR */
P IERE R B F R IR T STCRY Bk A2 */

/* */

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

typedef unsigned char BYTE;
typedef unsigned int WORD;

/*Declare SFR associated with the PCA */

sfr WAKE CLKO = O0x8F;

void uart_isr() interrupt 4 using 1

{

if (RI)
{
RI=0;
H
}
void main()
{
WAKE_ CLKO = 0x40;
ES=1;
EA=1;
while (1)
{
RXD =1;
while ('RXD);
_nop_();
_nop_();
PCON = 0x02;
_nop_();
_nop_();
P2++;
}
}

//lenable RXD falling edge wakeup MCU from power-down mode

//ready read RXD port
//check RXD

//IMCU power down
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2. LwIERF

/3 ER AT ETRxD MG i it RSS2 ) 7 (91 12 */
/* */
/* --- STC MCU International Limited */
/¥ - JH7RSTC 1T F51) 5 L R DR it A A5 X *
PN A BAERR e Pl BE S T G| AR T */
PETERRE T R B3 Ry A T ST BRL AR 7 */
/* */
;/*Declare SFR associated with the PCA */

WAKE CLKO EQU 8FH

ORG 0000H

LIMP  MAIN

ORG 0023H
UART ISR:

JBC RI, EXIT ;clear RI flag
EXIT:

RETI

ORG 0100H
MAIN:

MOV  WAKE CLKO, #40H ;enable RXD falling edge wakeup MCU

;from power-down mode

SETB ES

SETB EA
LOOP:

SETB RXD ;ready read RXD port

INB RXD, $ ;check RXD

NOP

NOP

MOV  PCON, #02H ;MCU power down

NOP

NOP

CPL P1.0

SIMP  LOOP

END
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2.2.9 HPCAMEEIE B R AR IZF (CREF AL RIZF)

1. CiEFr

/* FHPCARM i 4t AR X (1) 7 491 B8 */

/* */

/* --- STC MCU International Limited */

/% - #/RSTC 1T RF 4L PCAME B i */

PEn R EAERE oA BRAE S E o 5| AR */

PIEFERE Y T BOCE TR B ] T STCRI SR KR 7 */

/* */

#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 = O0x8F;

sfr CCON = 0xD§; //PCA control register

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

sbit CCF1 = CCONA"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 = OxED; //PCA module-3 capture register LOW
sfr CCAP3H = OxFD; //PCA module-3 capture register HIGH
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sfr
sfr
sfr
sfr

sbit
sbit

PCAPWMO = O0xF2;
PCAPWM1 = O0xF3;
PCAPWM2 = O0xF4;
PCAPWM3 = OxFS;

PCA_LED = P170;
CEXO0 = P37

void PCA_isr() interrupt 7 using 1

{

}

CCF0 = 0;

PCA LED =!PCA LED;

void main()

{

1

I

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)

{
CEX0=1;
while (!CEXO0);
_nop_();
“nop_0);
PCON = 0x02;
_nop_0);
_nop_();
P2++;

//PCA test LED

/[Clear interrupt flag
/Itoggle the test pin while CEXO0(P3.7) have a falling edge

//nitial 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 CEX0(P3.7)
//and enable PCA interrupt

//PCA module-0 capture by a rising edge on CEX0(P3.7)
//and enable PCA interrupt

//PCA module-0 capture by a transition (falling/rising edge)
/lon CEX0(P3.7) and enable PCA interrupt

//lenable PCA falling/raising edge wakeup MCU
/from power-down mode
//PCA timer start run

//ready read CEXO port
//check CEX0

//IMCU power down
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2. LmIERF

/3 I PCAME R f51 FEL S 3 F) 7= B R */
/* */
/* --- STC MCU International Limited */
/¥ - FIRSTC 1T 515 HL HIPCARM B AR 5 */
MU SR EEAE R A AT AE S b 51 R */
PIEAERR PP A O B Ty I T STCR BB AR 5 */
/* */
;/¥*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 ODAH ;PCA module-0 mode register
CCAPOL EQU 0EAH ;PCA module-0 capture register LOW
CCAPOH EQU OFAH ;PCA module-0 capture register HIGH
CCAPMI1 EQU ODBH ;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 ODCH ;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 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 P1.1 ;PCA test LED
CEXO0 BIT P3.7

ORG 0000H

LIMP  MAIN

49



STC12C2052AD £ 41| 1 B HLAE 7S

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,

SETB CR

SETB  EPCAI

SETB  EA
LOOP:

SETB  CEXO0

JNB  CEX0, $

NOP

NOP

MOV PCON, #02H

NOP

NOP

CPL P10

SIMP  LOOP

END

#80H

;Clear interrupt flag
;toggle the test pin while CEX0(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 CEX0(P3.7)
;and enable PCA interrupt

;PCA module-0 capture by a rising edge on CEXO0(P3.7)
;and enable PCA interrupt

;PCA module-0 capture by a transition (falling/rising edge)
;on CEX0(P3.7) and enable PCA interrupt

;enable PCA falling/raising edge wakeup MCU

;from power-down mode
;PCA timer start run

;ready read CEXO port
;check CEXO0

;MCU power down
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2.3 841

STC12C2052AD &5 5 A LA SRR AL 7 AMHRSTHI IS A, #4EA, EHREAN,
W BT A7, MAXS10% B Bk EL, &I IMENAL,

2.3.1 SMEBRSTS|BIE (L

HRERRST | A7 k2 S B8 [ R ST 3 B T — 5 5 FEE P A ks, T S B8 P KL 52
Bro JERSTHE fr 5 B 5 4 15 25 24N IR A 0 10us J5, B P WL HE N ROIRAS, JIRSTHE fir 5
T ER T, 8 B HLGE O Rk A 36 A 2 5 X /0000HAL FF 44 TF 3 TAE

232 RMEEN

PN FHREFEET RS, AR SERERTER, TELMBAILRGAREN R)E3)
2, fEGRI8051 A HLEE T-HfF LR S RF b Thae, P AU AL SE B, SRk i
R . ILSTCHTHE H: (1) 38 5 AU 805 AR & ) ZL R G N T TAP_CONTRAFFIR T RE A7 A7 4%, SL0L 1 Utk
DiRe. AP R 7 R 4 I TAP_CONTRAFIA VI R 75 A7 # B H A B AZSWBS/SWRSTHL AT LA & 4t
BHLT

IAP_CONTR: ISP/IAP =25 1f %%
SFR Name SFR Address | bit B7 B6 B5 B4 B3 B2 Bl BO
ISP_CONTR E7H name | ISPEN | SWBS [SWRST|CMD FAIL| - WT2 WTI1 WTO

ISPEN: ISP/IAPI)fE fUYFAT .
0: 2% 1-IAPIE/ S /#2 FkData Flash/EEPROM;
1: RVFiE/ 5 /#EFRData Flash/EEPROM.
SWBS: Hfhi M 7 N R X 30(0), B MNISPREF X B 8h(1). E5SWRSTH L&
AT LASEIL
SWRST: 0: AEE(E; 1: PPERGRFEAL, WEHINEE.
CMD _FAIL: W15i% TISP/IAPHT 4, JEXISP TRIGI%X46h/BOhfidt &z <, WA 1, 7 i &

s P SRR 7 IX (AP X)) B At B2 A7 - D04 B H 7 REF AR X (AP FREAHATRE T —
MOV ISP_CONTR, #00100000B ;SWBS = 0 (i%&#AP[X), SWRST = 1 (K& Af7)

s MR G ISP I 75 17 X A AL I DI B PR AR T X (APIX) TR AT AR 7
MOV ISP _CONTR, #00100000B ;SWBS = 0 (i&#EAPIX), SWRST = 1(3KE A7) —
s MR R AR P IX (APIX) B A AL )4 2] RS ISP IR 18 7 X GR AT RE P -
MOV ISP_CONTR, #01100000B ;SWBS = 1 (#%&#ISPIX), SWRST = 1 (% & 1)

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

MOV ISP_CONTR, #01100000B ;SWBS = 1 (i£FISP[X), SWRST = 1(3KEAL) —~
KGN RGEAL, FrA R IIRE T A as # = S A BVIGE, VO awIihit
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233 FHEEN/IEEEN

MEYF S VCCIRT B B A/ s S AL B (A I T TREFL R, T HIZ R R
B MVCCHEFIE IR BERT, WEiR32768/ M85, G/ BEEMAER.  HEAEE
PRI, AR AL/ R AL TR G A

2.3.4 NEMRERME AL

STC12C2052AD &4 A LN BAR BRI Z A7, FFHEA TR E T E (FESTC-ISPYw
FESAIER) o SR LA R BRI EA T BERER D T EFA, (REEA B ER %
3.7VAI3.3V,

IR | G T | BITE | tsTncuiki | antee | ose ey

HEEEE ElithrEs. Tam e 3.7 BT O 3.3v BT
MCU Bphs T lemH: BEEwEd S B E

BENAERE MR L r ST i gl & (=
uz=kbIS Bl LRt =Elw = (s (" YES ¥ KO
Ldle (ZEFRDAZSAIFISRET HfE Lt C (s
TR BNBENFERET HaRSH i il 256

SOR B ML P UG R AR 2 57 | TA PR PR B 1 F BB, T 2 B PR T 162, 4V 2.0V
R | B TE | BEE | RZicrk | S22 | s o>

EEEEE BlithEss. 78w e 2.4y DR O zav BT
MCU Bpho T lemH: B wiAsr = B E

BENAERET M EE ke E T e il > O
LHRBIREXEH IS 5 " YES (+ WD
Tdle (ZEFIAZERIFIERET MRS LT & Z
LR BENBENMERE PRt 256

YR R, TCVECRUE R A HLIE S TAE. BRE, m] DUR) R 5 R BIL A P 3 3 A
EALThEE: A0 B e AR T T A R, A HLELL, AIMARIE RS 1w TAE.

b L B A S AR RS bR &AL (LVDE/PCON.S) &1, BEHKMAEE EEIZA AR A F
), #WUEERE, B REA RSN, WAE, BIEEES TR E .
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AR AR AL VDA % R RF IR D e 5 A o K

Reset

Mnemonic | Add Name B7 B6 BS5 B4 B3 B2 B1 BO Value
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 | EX0O |0000,0000
AUXR | 8EH| Auxiliary Register | TOx12 T1x12 |UART Mox6| EADCI | ESPI |ELVDI| - - 10000,00xx
P |BSH Ime“”&‘zri"my - 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 AT WA 82w 4% ) SR VP A& : EA/EPCA_LVD, ELVDI,
EPCA_LVDJ2&PCARE R A il o B i) & w7 o
VAL, BEALFTANTE, B TGI8 AR AR AR I A T 11
ELV DI LG H A P o 1 (1) Bk 58 VA7
PR SR L A 0 A 52 F e AR SE 4% 7 . PPCA. LVDH/PPCA_LVD, 0/0,0/1,1/0,1/1, P42 K
ok
P IR G 0 A B B R Wi SR AR AL A2 ¢ LVDF, TGS

BRI A AE < () — L 25 47 25 -
PCON : HiJ% ] 25 A7 4% (NPT ALF-41k)
SFR name | Address bit B7 B6 BS5 B4 B3 B2 B1 BO
PCON 87H name | SMOD [ SMODO | LVDF | POF GF1 | GFO PD IDL
LVDF : AR Al AR A7, (5] It 2 0 e A I v Wi SR b A7
W A AR R Ve e/l TR AT T i e, A B E L, S0 Al o b2 75 p
SV BIFE N ER TAF B ISV eI AR A I T IR f S I, ANE A IR 70 YRR S A I
W, ZALEE SN A E R R AE, 150/, WA TAEHEIEVec 4 8K TR E
RN RN SR A VA E S BN & D

IE : il o vF 27 A7 4% (AT A 3Hak)
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
IE A8H | name | EA | EPCA LVD |EADC SPI| ES | ETI | EXI | ETO | EX0
EA: b o,
EA=0, Bfii 7 FrAr i) o i oK s
EA=1, JFCE W, (B IrEEA B CRIMAL RV HIAL .
EPCA_LVD : PCABLHL A IORIIE He A ) o W Fo VF A7
EPCA LVD =0, Z%1EPCASERAM EAS I 75
EPCA LVD =1, FCFPCARLHFIE AR A W
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AUXR : §iBhZ7fEds Ol A7 3-4k)

SFR name

Address

bit

B7

B6

BS

B4

B3 B2

B1

BO

AUXR

8EH

name

TO0x12

T1x12 |UART MOx6

EADCI

ESPI [ELVDI

ELVDI : I A 0 187 B 50 2F467
A ) AR AU A T 5
ELVDI =1, YGRS I A .

L SR B VR s H B D0 5 0 LA AR R (R 4 A
1. HELVDIEL, AVHERHEAIA N, X0 W) s i hr .
2+ 4EPCA_LVDHE 1, FVFPCARSEH W7 K AT HAS I o W, 33 2 PCARLR o W7 R ARG AL B 11 252

ELVDI =0,

T EsIAL, BRI ANTIT, B i A AR AR I T 6
3. KEAEL, fTIFHR A HLE R WrHERIAL, B AT, R o™ A AR A AS I o W )

AR ARG 7 1 552 3 P S ) 437 11 s v 7 SR AR &2 LVDF
SVEAFTHL, 3.7V (£0.1) PAFREE, 3VELAHL, 2.4V (£ 0.1) PAFNEE,
GOELVDI=1 (R EFWD , WS =AM E P,

IPH : AR S il r A7 2% s (ANR] 0 - hik)

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 g gz il ar A7 2K (T AL - k)

SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
IE BS8H name PPCA LVD | PADC SPI| PS PT1 PX1 PTO PXO0

PPCA_LVDH, PPCA_LVD: PCAT%ﬁ%EPUﬁMEEEfA@J s WA S A A .
*4PPCA_LVDH = 0 HPPCA_LVD = 0f,
*4PPCA_LVDH = 0 {.PPCA_LVD = 1,
*4PPCA_LVDH = 1 HPPCA_LVD = 0O,
*4PPCA_LVDH = 1 HPPCA LVD = 1,

PCARRHL A WA A

PCARRHL A W A A I o N SR (I A S 20 ¥ (2 9 220)
PCARGEH P I AL S A o I g SR AR 2 28 v B (P25 4 1)

e T St e A S 4 e (A0 56 442)
PCARRHL A W A A I o B o A s A S 20 T T (A S 243)
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2.3.5 MAX810% FH & i B8 B

STC12C2052AD £ 41 B K- WL N E 4 % TMAXS810E A E A7 IS . EMAXS10E & A7 i I E
STC-ISPZmAZE g8 Hh 4 U vF, L) b H AR Je b FE P2 AR Z9200mS LB IR, KA A BEW fft B

2.3.6 B JJR(WDT)E fiL
E TR/, RERT/ MSMRETRESTEEN RS, A THIE “REEFFEH L
T, ZHTH, MCU/CPURRFEIE &, S ARG KM A FH TIE” , @% =5 3E 10, R
MCU/CPU ANTERIE F IS 18] P 4% R U7 W) & T 14, 5l AMCU/CPUAL T35 IR A, BT 1t &
HRIEMCU/CPUR AL, 8 R 48 5B MK IR AT P A2 Y . STC12C2052AD 241 5 LN
R EIEE TR T I RE, A MRS AT SR BT AR S Sy /R . ek ThAE, FRATIIE
o NRFR T RE AP A7 4 WDT_CONTR:
WDT_CONTR: 7 [ 14)(Watch-Dog-Timer)# i 27 17 4%
SFR name |Address| bit B7 B6 B5 B4 B3 B2 | Bl B0
WDT CONTR| EIH name |WDT FLAG| - [ EN WDT |CLR WDT|IDLE WDT| PS2 | PS1 | PSO

Symbol£F 5 FunctionZj fi§

WDT FLAG: When WDT overflows, this bit is set. It can be cleared by software.
A1 IE AR EAL, S S, AR E L, A AR O,

EN _WDT: Enable WDT bit. When set, WDT is started
BIMRRVEL, HEEN “1 7 N, HITHESD.

CLR WDT: WDT clear bit. If set, WDT will recount. Hardware will automatically clear this bit.
A1 0"AL, 2y 17, & TIOR8 v 8. PRI B 3hig<0 " AL,

IDLE WDT:  When set, WDT is enabled in IDLE mode. When clear, WDT is disabled in IDLE
A1 IMIDLE "Bz, [ E N1, BIMERNSE “ SRR 1+
LGOS, BHIIMER SAE “ SR ATHE

PS2,PS1,PSO:  Pre-scale value of Watchdog timer is shown as the bellowed table:
B E RS PE, 0 FRYR

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

0 ] 0| o0 2 393 mS

0 | 0 | 1 4 78.6 mS

0 | 1 | 0 8 157.3 mS

0 | 1 | 1 16 314.6 mS

1 | o | o 32 629.1 mS

1 | 0o | 1 64 1258

1 | 1| o 128 258

1| 1 | 1 256 5S

The WDT period is determined by the following equation & | J i3 Hi i ] 1155
E 13 K ) = (12 x Pre-scale x 32768) / Oscillator frequency
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W8P 12MHz:
F 13 U TE] = (12 x Pre-scale x 32768) / 12000000 = Pre-scalex 393216 / 12000000

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

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

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

*/
/* --—- STC MCU International Limited */
/* --- RSTC 1T KA AL B 1T B ks BT ok B A - */
7 W EAERR P i FH B TE L E P SRR, e */
/% WEERE 7 R B A 1 STCHY AR AR SF —--mm - */
/% */

s ANV R TP AESTC-ISP Ver 4.86.PCBH) T #ci f2 L H Rl il #1260 LAFIRSAEPT O R B
AT R o I ] = (12 * Pre_scale *32768)/Oscillator frequency

WDT CONTR EQU  OEIH VA Tk
WDT_TIME_LED EQU P15 JH P15 IR T 1M N T FE R AT,
ARG B TR AT ER 2R 78 KT o 0 T P k8 2K P e ) K o
WDT_FLAG_LED EQU  PL7
FPL TEEMIE T M EALFE ST, s se R N E T = AL

Last WDT_Time_LED_Status EQU 00H AR, AR T T S TR KT G — YOIR S A
: WDTE AL 8] (Bt FH 1) Oscillator frequency = 18.432MHz) :
; Pre_scale_Word EQU  00111100B THO, JABNE 1, T =32,  0.68S
Pre_scale Word EQU  00111101B B0, JHBNE T, W idi=64,  1.36S
:Pre_scale Word EQU  00111110B JHO, RENE I, T =128,  2.728
;Pre_scale Word EQU  00111111B HO, HBE M, P 4iE=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 JWDT_CONTR. 7 = 1, FHIIMIEAL BREZIET IS AT
;WDT_CONTR.7 =0, LHEL, #8350, RAM¥LIG N2 N EEHLE

SETB  Last WDT Time LED Status ; EHREAL,

s WIGAAGE T 3 H B TR PR 7R KT IR AS AL = 1
CLR  WDT TIME LED s EHE A, REAE T N R RN AT
MOV~ WDT CONTR, #Pre scale Word A BE T
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WAITI:
SIMP  WAIT1 EAPATARE G BFHD . ERE T i = AL
;WDT_CONTR.7 =1, &I M AL, #5530, RAM Hou B, NERLHTE
WDT _Reset: CEIREAL, 58
CLR  WDT FLAG LED AT ITMERL, SR TG B AR AT
JB Last WDT Time LED Status, Power Off WDT TIME_LED

N LVRK A RLIIAT, H052AH ST
RYEE TR A TR T 1 — VIR S AL B WDT _TIME_LED 4T,
A EIRSEARREIE K, B LR KAR R

CLR  WDT TIME LED s PR KA IR i 2 T VA B TR 7 kT

CPL  Last WDT Time LED Status DR T v S TRLFR 7R KT — DOIRAS R
WAIT2:

SIMP  WAIT2 EAPATARE G FHD) . ERE 1 Vi B = AL
Power Off WDT TIME_LED:

SETB ~ WDT_TIME_LED s PG AR YOI R T 1 v H I (AL FR 2= AT

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

SIMP  WAIT3 EAPATATE R 5P, ERE T = AL

END

58



STC12C2052AD & 51) 1 Fr W45 e

2.3.7 REHEMMRBENENL

PR AT

e

WHE T IR AL

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

B HIRESETHIF | 2 RS WA T2 X 0000HAN 46 H 21
A AR AT ITH PR
~ . i X ISP CONTR %} ~
CYEETE TN it LR i M T
=Ep=K DA 2355 ) 20175 1 B ﬁfﬁM%Fﬁ?&mmL%%E%ﬁﬁ
N AP
=2
I XTISP CONTRE | & RGN RGISPI 1512 7 X IF iR AT 72
FEIENCOH ALK |7, KA B SR ISP R A, &%
XA SO R X AT R
RPN . 2Af RGN R BLISP W15 FE 7 X T 4R $ AT 72
‘/‘\EI DA /\é ']E" = =
B zgﬁzgﬁi% o KRB A ISP F B SR, 2

LB R AT PR
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BIFE HAFHESFRIFIRIIEES F25(SFRy)

STC12C2052AD & 5 ¥ i WL FE 77 47 i 2% A1 B0 H5 A7 6 2% 2 5 B M Sr gm bk 1. STC-
12C2052AD R F1 . AL BT A F2 P A7 Gt s B0 02 b FlashA7fi#s . ANRE VT A SMRFLE 7 47 2% »
R A AN U A B8 {5 5 — EAFIRE 747 i 3 {5 5 —PSEN. STC12C2052AD R 515 LYY
A 7687 M BIE AT 2%, JLAEYFLANZ A L #7r iASHhhk 22 18]« Y EERAM (2567 1) AT
P ERAM (512F1) o [FFE, STC12C2052AD £ 51 5. WA AT LA 5] 26 41350 B 47 1 2%,
R A Ui 1) AR A s A7 it e 1 e 25

3.1 EFFhEES

TP At es AU P AR . BE RS 255 2. STC12C2052AD R 41 5 F HL A AR Ak
T 1K~30KF T [l Flashfe FE7EMi% 25 . STC12C2052AD £ 41 & Fl -5 8 WL AL Flash 724 25 1)
Mok N R AR

OFFFH
Type Program Memory

4K STC12C/LE1052AD 0000H~03FFH (1K)
Program Flash STC12C/LE2052AD 0000H~07FFH (2K)
Memory STCI12C/LE3052AD 0000H~0BFFH (3K)
(1~5K) STC12C/LE4052AD 0000H~0FFFH (4K)
STC12CLE5052AD 0000H~13FFH (5K)

0000H

STC12C4052AD 5y WAL 2171t o

B HLEALS, RS (PC) B2 H0000H, MOO0OH L TC A HAT AR . S oheb ity
25 F2 7 N E bl CORR A Wt 1) &) 07 T FE 7 A7t s St fEFE T 7 fas T, A ress
—AEEMN O, Bk A FEE RIS, AL S B 3hEk i 2R R0 A N Ok
FHATIRE o AR WO b 1T IR 25 A2 7 (N I HBHE 2 0003H, 5 I 8% /4 B 280 T IR 5 A2+
FIN T HE 2 000BH, A5 H W 1) A T iR 5572 7 N I HBIE 20013 H, B 88 / v $ 28 1 i H
AR 4% FE 7 BN I HE 2001 BHSE o 58 22 1) o T AR 25 R 73 (RN 0 bl (o i v ) DL B 0 ) o b 2
o T AH AL H N 1 ) (R B DX TR (8N 1) A IR, — MRIE L T TCIE ORAT 56 5 1) W AR 5%
TR/, DRI, —FGCAE Hh e B g bk X A7 7 — S oA R RS FE 4, 48 1) B IR AT T+ T e 55 72
)25 (8] 40T

F2 ¥ Flashf7-6if 2% W] fE 28 S EMFEIE 5107k LA L, 3w T8 A i RS A7 (8 1 .
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3.2 HIREFEER(SRAM)

STC12C2052AD R 51 5. i WL EBEE A 1256 TTRAM, 1] FH T 17 URE 3> AT 110 v [) & SR
R .

W ERAMAL 256 4, T4 N34y : {E128F35RAM (554580513 8) . =128F %
RAM (Inte | 7E80527 ¥ F& 7 51128 FTIRAM) S RFIR DI BEAF A7 % [X o (1282715 [ A7 il 28 BE 7T
EAES AT S, i “MOV” A1 “MOV @Ri” 3845 IH . & 128 F W RAM S 45k T At 27 47
B IX Fh AL 3L B AR (A g kY, 6 48 FH SOH~FFH, Hihlk 23 (0] B ARSI E S, (H4HE b2 phor
(A5 I S A B Sk 7 N LA 43 . w128 F T RAM A e fal#E S0k, @it “MOV @Ri”
R4V . FERRIIRE A A7 A X R Al E 4% -0, @ik “Mov” #8415 .

N EERAME S5 A 0 R s - ik v B /2 00H~FFH .

FF 7FH
BN k27 i Liikay s
fe 128510 (SFRs)
I HERAM 30H
\ 2FH
gg S0 EIEDAS S xS
1128545 IFH
B HRAM 180 |_LfF4L 3 .
0 10H TAE4 2
- I
N RAM 08H 07H
I ETT
1287 I TRAM

{1287 T RAMELFRIE FHRAMIX o 3 FHHRAMIX. XL ] 73 8 TAE A A7 a4l IX, mlfiShtX, &
RAMIX FIHEAR [X . T AE 2747 28 4H [X Huhik MOOH~1FHIL32B (= 45) 876, 40 44 (B —H R A —
M), A TSNS TIEF A4, 95 NR0 ~ R7, HIETARMYE A, &
A TAE A4, LR E B EEEE . RO~RTZH M e, 1RO RN HEAER
R . FEFIRETPSWE 2 P IIRSIATRSOZ & Vi 4 ui i ) TAEFAF8 4. W R HPSW
FAFREIANH . AT AL S HE X F b M20H ~ 2FHIL 164N 75 89T . 20H~2FH A 76 B ] [/ 7 38 RAM
BRI ARG ] DO B AT A — A B, FE12847, BTGB [ ik v ]2
00H~7FH. {7tk F Z£00H~7FH, WHIRAMAK 12875 ikt /200H~7FH; MAMRE, —
HHhE e —FER, bR b EH BAE AR A ALHBEFE A AN, T kAR R
—ANFEWERIG, R HAETE S X . N ERAMA J30H~FFH R IT 2 H ' RAMAT HE %
X.o —ANSOLIHERSEET (SP), FTHRMMERX . BAHEN )G, HEARIRESPNOTH, &M T
TAERAFZRHOFIRT, Kk, FH P WG TR 7 # N AT SPi BAIME, — Mk B 7E8OHLL S5 1 5
JCNH
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PSW : EEFREFEHEFS (AT
SFR name | Address |  bit B7 B6 B5 B4 B3 B2 Bl BO
PSW DOH name CY AC FO RS1 RSO oV F1 P

CY : tp&fr. SHATINZFIZER,, YEESMEIBTALE AL, BT IRIEE B i b A (S A,
CYAL; JR2Z RO

AC : BEOZEENAL . BHATINEIEERS, YB3 A, BT IREIE B3 E AL, ACHT;
RZ N0 VBB ALAR EACK H 872 9 1T BCDRS VA . ks B % .

FO : HM/4a&EL70,

RS1. RSO: TAEZFFAFaRlfiksfrr, Wk

RSI RS0 HAEH ) TAE T A7 28 41(RO~R7)
0 0 02 (00H~07H)
0 1 14H(08H~0FH)
1 0 22H(10H~17H)
1 1 34H(18H~1FH)

OV : i th bR AL
Bl @ fRE{L
F1 : P AREALL

P FEAREN . ZARESIR LRI BN AFACCHT LN B AT . A BmggACCH LA
Houar s, WPEL 2 R INERACCH KN B BE (BAH0M I, PAZA0

HEFFE £T(SP):

HERRARET & — 8L H &7 88 . B HHERR T AE N RAMR R AL B . REENG,
SPHILEALALOTH, A3 HEAR S5 HHOSHEE LI 4f, FHRE0SH~IFHH Gl & T TAE S 7 a4
1~3, HAERRT T BX L X, TR e SPAE e A8 A 80HE B KB N L . STC12C2052AD
FAN T HURHER S 7 AR, RUREOE R NHERR 5, SPI I A
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P 2565 T RAMA MR (I )

/% ———  JE7x STC12C2052AD/AD/PWMZRFIEA KL MCU 354 FE RAMYE 7R A2 7
/% ———  KENFEFFAESTC-ISP Ver 3. 0A. PCBAY T #gmfe T A Lt it

Dk WEREAERE L NZAR R, SRR P E A TSTCIIBERL AR - */
D/ - WREAESCE S| FNZAR R, B SCE AN T STCIBUR AR — */

TEST CONST EQU 5AH
;TEST RAM EQU 03H

ORG 0000H

LIMP  INITIAL

ORG 0050H
INITIAL:

MOV RO, #253

MOV  RI1, #3H
TEST ALL RAM:

MOV  R2, #OFFH
TEST ONE RAM:

MOV A, R2

MOV  @R1, A

CLR A

MOV A, @R1

CINE A, 2H, ERROR DISPLAY

DINZ R2, TEST ONE RAM

INC R1

DINZ RO, TEST ALL RAM
OK DISPLAY:

MOV  Pl, #11111110B
Waitl:

SIMP  Waitl
ERROR_DISPLAY:

MOV A, R1

MOV  PI, A
Wait2:

SIMP  Wait2

END
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STC12C2052AD £ 41 8 Fr WL S

3.3 455K IIBEF 723(SFRs)

RFIR LN fiE 27 A7 4% (SFR) AL FHROXT P 4 45 D e AR Bt A7 75 2.

Eict /N SRR IR e IR N

BHER, 22— MRERIIBEMIRAMIX . STC12C2052AD 2 %1 H 5 ML N R Bk D e 29 7 28 (SFR) 5
PN B 128 7 T RAMER AL AR R i st i YU R, #R4 FH SOH~FFH, (XIRFik T 6 25 17 2% (SFR) 4420
HEFHRA UM .

STC12C2052AD ZF1 5. 7 WL Rk D e 75 A7 2% 44 Pk S ki 5 i F SR s

0F8H

0FOH

OES8H

0EOH

0D8H

0DOH

0C8H

0COH

0B8H

0BOH

0A8H

0AOH

098H

090H

088H

080H

RETE
VasS

0/8 1/9 2/A 3/B 4/C 5/D 6/E 7/F
CH CCAPOH CCAPIH
0000,0000 | 0000,0000 | 0000,0000
B PCA_PWMO| PCA_PWMI1
0000,0000 xxxx,xx00 | xxxx,xx00
CL CCAPOL CCAPIL
0000,0000 | 0000,0000 | 0000,0000
ACC |WDT CONR| ISP DATA [ISP_ ADDRH | ISP ADDRL | ISP_CMD | ISP_TRIG [ISP_ CONTR
0000,0000 | 0x00,0000 | 1111,1111 | 0000,0000 0000,0000 | xxxx,xx00 | xxxx,xxxx | 0000,1000
CCON CMOD CCAPMO | CCAPMI CCAPM2 | CCAPM3
00xx,xx00 | 0xxx,x000 | x000,0000 | x000,0000 x000,0000 | x000,0000
PSW
0000,0000
ADC_CONTR | ADC_DATA | CLK DIV
0000,0000 | 0000,0000 | xxxx,x000
1P SADEN
x000,0000
P3 P3MO P3M1 IPH
1x11,1111 | 0000,0000 | 0000,0000 x000,0000
1IE SADDR
0000,0000
Don't use
SCON SBUF
0000,0000 | XXXX,XXXX
P1 PIMO PIM1
1111,1111 | 0000,0000 | 0000,0000
TCON TMOD TLO TL1 THO THI1 AUXR |WAKE_CLKO
0000,0000 | 0000,0000 | 0000,0000 | 0000,0000 0000,0000 | 0000,0000 | 0000,00xx | 0000,xx00
SP DPL DPH SPSTAT SPCTL SPDAT PCON
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
— __
—_—

OFFH

OF7H

OEFH

OE7H

O0DFH

0D7H

0CFH

0C7H

OBFH

0B7H

0AFH

0A7H

09FH

097H

08FH

087H

AL AL IEREE WS TR R K 4 T LAREAT AL HRAT, A REWE B8 BERR I AN W] LABEAT f 35 AT
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= po
=) HhR Mo VSE o kb K 755 LB =R
SP HERRTRET 81H 0000 0111B
DPTR |DPL|  HudEfREH(K)  |82H 0000 0000B
IDPH| g4t () 83H 0000 0000B
SPSTAT SPLIRAZfr4e | 84H [SPIF |weoL| - | - | - | - | - | - |00xxxxxxB
SPCTL SPIfZ#I %7 /7% | 85H |SSIG| SPEN|DORD|MSTR |CPOL| CAPHA|SPR1| SPRO| 0000 0100B
SPDAT SPIHE 7 17 7 86H 0000 0000B
PCON HUJE P 274748 | 87H [sMop|sMopo | LvDF | POF | GF1 | GFo | PD | 1DL | 0011 0000B
TCON SEI 2P 27 /7 2% | 88H | TF1 | TR1 | TFo | TRO | IEI | ITI | IEO | ITO | 0000 0000B
TMOD %ﬁﬁigﬁﬁ%ﬁ 89H | GATE| o | M1 | Mo |GaTE| ¢ | M1 | Mo |00000000B
TLO SE I 208 2 /7 4% |8AH 0000 0000B
TL1 JE I35 VI8 AL a7 4% | 8BH 0000 0000B
THO JE I #R0 =801 a7 474 | 8CH 0000 0000B
TH1 JE N3 1 =8 AL ar f£4% |8DH 0000 0000B
AUXR e B 2 A7 52 SEH T0x12|T1x12|UART7M0x6 EADCI| ESPI |ELVDI| : | - 10000 00xxB
5 s o ey . T - -
Wm&am)ﬁ@@%gg%%ﬁ g [P o P [ e ro e ] [rieo[ ko] oo oo
P1 Port 1 90H| P17 | P16 | P15 | P14 | P13 | P12 | PLI | PLO | 1111 1111B
PIMO  [PIHBERLE A7 450( 91H 0000 0000B
PIM1 |P1E#ERL B 24795 1| 92H 0000 0000B
SCON B 1) 254728 | 98H | SMO/FE | SM1 | SM2 |REN | TB8 | RB8 | TI | RI | 0000,0000
SBUF O RS | 99H XXXX,XXXX
IE T RS AERE | ASH| EA | EPCA_LVD | EADC_SPI | ES | ET1 | EX1| ETO | EX0 | 0000 0000B
SADDR | MHLHshES ] 25 77 4% | AOH 0000 0000B
P3 Port 3 BOH| P3.7| - |P3.5]|P34|P33|P32]|P31]| P30 |1xl11111B
P3MO  |P3 AL & a7 A7 450| BIH 0000 0000B
P3M1  |P3MIAEANC E a7 4745 1| B2H 0000 0000B
IPH Ep%ﬁﬁt%éﬁgf#ﬁ%ﬁ B7H| - |PPCA7LVDH|PADC7$PIH|PSH|PT1H|PX1H|PT0H|PX0H x000 0000B
P P Se g2 (745 | B8H | - |Ppca_LvD|PADC_SPI| PS |PTI| PX1 |PTO| PX0 | x000 0000B
SADEN | MHLHbHEFERL 75 /7 4% | BOH 0000 0000B
ADC _CONTR | A/D¥¥udzth S /7#% | CSH AD(‘iPOWERlsPEEDl|SPEEDO|ADC7FLAG|ADC7$TART|CHSZ|CHSI|CHS0 0000 0000B
ADC_DATA |A/DiE44t 75774475 | C6H 0000 0000B
CLK DIV | Wiz fies  |CTH | - | - | - | - |ciks2|cikst| CLKS0 |xxxx x000B
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P PN ik A5 o
i) fiiid S| Lep | BBt
PSW FERAF%5E% |DOH| cv | ac | Fo | RSI | RSO | ov | FI | P [0000 0000B
CCON PCAREH|Z%7 7788 |DSH| CF | cR | - | - | - | - |ccFi|ccro|00xx xx00B
CMOD PCARE A 27 17 2% D9H|cmDL| - | - | - | - |cpsi|cPso| ECF |0xxx x000B
CCAPMO PCA Nf{gﬁfe? Mode DAH| - |ECOM0 |CAPPO| CAPNO| MATO | TOGO |PWMO| ECCF0 [x000 0000B
CCAPMI1 PCA Nllfeiif; Mode DBH| - |ECOM1 |CAPP1|CAPN1 | MATI | TOG1 |PWM1 | ECCF1 [x000 0000B
ACC Rhn# EOH 0000 0000B
WDT CONTR| & 1H3E k| 477 El1H WDTﬁFLAG| - |EN7WDT| CLR WDT |IDLE7WDT| PS2 | PSI | Pso |0x00 0000B
ISP_DATA | ISP/IAP ##E7547%% | E2H 1111 1111B
ISP_ADDRH | ISP/IAP 8tk 27 77 4% | E3H 0000 0000B
ISP_ADDRL | ISP/IAP %87 il %5 /7 2% | E4H 0000 0000B
ISP CMD | ISP/IAP f34%f749% |E5H [ - T - 1 - 1 [MST | Ms0 Jxxxx xx00B
ISP_TRIG | ISP/IAP fis 4 fil & % /745 | E6H XXXX XXXXB
ISP_CONTR | ISP/IAPFEHi|%i /£ #% | E7H | ISPEN|SWBS |[SWRST|CMD_FAIL| - |WT2 | WT1 | WT0 0000 x000B
CL PCA Base Timer Low | E9H 0000 0000B
ccapor, | PCA Module-0 Capture | 1y 0000 0000B
Register Low
ccapir, | PCAModule-l Capture |y 0000 0000B
Register Low
B BE o8 FOH 0000 0000B
pca pwmo| PECAPWMMode e, | - | - | - | - | - |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
ccapin | POAModule-l Capture | gy 0000 0000B
Register High
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T TR B A 48— T 805 1 B ML FH ) — Ll 2y (7 8%
1. ZEFIHEER(PO)

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

1

)

2. XIXIg&(ACC)
EINEEACCAES05 1 F Fr LN T B s a7 A e, T S1EA. & TS I HE AR SE Ria
I BAE B s s R,

3. BEF=s

B2 A7 e (VS I BRykis B i 5 BN ARC &1 . MUL  ABHE A3 BN 28 AR 25 47 28 B
HISAL TR 5 HUkH e,  FrfF i 16AL e f R = 1 A AEAT, S F A AEB . DIV ABFRE 4 HIB
FLLA, BEBFRAEMAEAT, RBUFBAEBT . 2 ASBIE /] LA 1B FH B 2 51188 .

4. BFEREFPSW)F 7R
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&fri. BATINEBEN, AHe A EIBTAI A B, BRHAT RIS B m i A S AL,
CYHN1; Jxz A0
AC : BN, HATINEE RS, MBI A RN, SRPATIEIE HBIA A, ACH;
RZ N0, e EBAHBIEEA bR EACH B HZ A 7 TBCORM N s B A %
FO : HPARER0.
RS1. RSO: TAEZFAEA2HIIEFES7 . RSTI. RSO:  TAEZ RSl fefr. WF#

RSI1 RSO Y Hi A5 B AR F A7 38 41 (RO~R7)
0 0 04H(00H~07H)
0 1 14 (08H~0FH)
1 0 240 (10H~17H)
1 1 320 (18H~1FH)

OV : i bR ELL.

FO : HFPtENL,

Bl : fREALT

P AEARENAL. AR EALIR AR BN 2ACCH LA B A B E . iR B ngsAcCH AN
HBONEEL, WPEL 4 EmasACCH BN EE (BFF0N) I, PAZRO
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5. M5 £T(SP)

HEAR TR AT —ASIL B Fl 788 . 'EIas HHERR T AE N BERAMBR FH 1 B . KRG E LG,
SPHIUHEALALOTH, (1S HEAR 52 EHHOSHA LT 4h, % FE0SH~1FHH .t/ il 8 T LIEwFas 4l
1~3, FHAERFRT A REIX X, 50 SPAE 2 3E N8OHER B K FIME N H . STC12C2052AD
ZA AR A AR, RS EUE N HERR 5, SPIN I K,

6. BIFEIEET(DPTR)

BAETEE (DPTR) & — 16405 A% 7 as, HIDPL (fk847) ADPH (75 847) 4 Bk, k&
82H (DPL, Ik 77) F183H (DPH, f717) o DPTRAZAL G805 LHL A i — 1] LA B Bt 47 1667 454 1 75 47
At ] 23 51 X DPLI DPHA%Z 7 15 b A7 #4E
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$F4E STCI12C2052AD RSB K HLI/O O 4%

41 VOOEZEMARK TIERRNREEEN A

VoOfc &

STC12C2052AD R4 5. 5 HLETA /O 1113 1] H B4 e B pea i TAER M 2 —, W FRAr
o AFPMERYAN Sy HEXLA) /55 b (PRAESO5 A=) o sRMEdAm /9 b, AU
(e PR BT Ui th Thag o BEAN 1 H 292 i) 25 A7 2% AR (0 AF RS2 A7 428 i B S 51 I CAE 2R Y. STC-
12C2052AD 251 8 1 HL b oL A JE XU /85 b4 (FE 458051 IO ) #ixl. 2VEA LR A
ST, 0. 8VEL RIS AR H T . FAN/O D IR BN AE A ml A F|20mA, {HEEANE Fr i KA HE

55mA.

P3O E <P3.7, x,

P3.5, P3.4, P3.3, P3.2, P3.1, P3.0, kP3. 60> (P3Ahlt: BOH)

P3MO[7 : 0] P3MI [7 : 0] /O R
WXL 1 (5488051 1/O D
0 0 FEHLIR N IA20mA , BT N230pA
HTHliERZE,  WFREAN250uA~ 150uA
0 1 SRMEM AT ( BR bRIIE,  TTIA20mA, BRI HLED
1 0 N C D
1 1 JHE(Open Drain), N ERrHIBHWITF,  ZS
2 MOV P3MO, #10100000B

MOV  P3MI, #10010000B
;P3.7 871, P3.5 A BHET N, P3.4 s 4 e, P3.3/P3.2/P3.1/P3.0 X M) 1 /55 _E 4

P1O%EE <P1.7, P1.6, P1.5, P1.4, P1.3, P1.2, PL.1, PL.OH>(P1A#stE: 90H)

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

YEXLH] (16458051 1/0 IR

0 0 FEFEIRATIE20mA , $7 LI A230uA
HTHliE Rz, PR A250uA~ 150uA

0 1 Mt (s bR, AIA20mA, ENER G H LD

1 0 ORI C D, FZVO N EVENA/DIE, 1) ki

1 1 JFIF(Open Drain), UFAZI/O T FE/ENA/DAEH, kb

45l MOV PIMO, #10100000B

MOV  PIMI, #11000000B
P17 NIFIR,PL.6 a3 i P 1.5 9 = PR N, P1.4/P1.3/P1.2/P1.1/P 1.0y XL A 1 /55 _EHi
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FE:

ARO[ TR 55 b F7 i # B8 AK 52 20mA 1) FE L G 2 EE N BRI FEL R, Wik, 560Q%%), 7&
SR G L BT ER B 20m AR B R (BB INPR R BED | (AN A I TAE IR E A B
id55mA. BRI AMCU-VCCH A HI FEL AR L 55mA, MMCU-Gnd it Hi IR ASER L 55mA, BRI /i H
L AR AN R R L 55mA.

NS T/0FAH SR A A7 A S b 51 Tt kb, AT (8 P A

P3 register (7] {7 5-11)
SFR name| Address bit B7 B6 BS5 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) {7 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] {37 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] {7 5-11)
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 (/N 0] i F-4k)
SFR name Address bit B7 B6 BS5 B4 B3 B2 Bl BO
P1IMO 91H | name | PIMO0.7 | PIMO0.6 | PIMO0.5 | PIM0.4 | PIMO0.3 | PIMO0.2 | P1MO0.1 | P1MO0.0

P1M1 register (A~ nJ 1 3-41k)

PIMI1 92H |name | PIM1.7 | PIM1.6 | PIM1.5 | PIM1.4 | PIM1.3 | PIM1.2 | PIMI1.1 | PIM1.0
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4.2 VYOO MHARM TIEREREIERE

4.2.1 EXNEOMEEE

U 7] 11 TR0 T R 4 L RO\ T T /S 76 B B 1R RS . ORI A 2 112
WO LI IRE A F RS, FOVEAN I B LR . 24 31 R R, IR A SR 3,
FTSR 24 K R LI o XTI AT A b M 3 LR T 7

TE3A LR A, A LR S EEHy “F8 LR, MO%2FE N ALt
UEFFTFF o b SR B AR IR o SR v SO ) L o SR — A S Yt A 1T 32
BFRFURN, 55 LRGN “ME8 ER7 ERTRIRES, A TR SRR N, M E
WA ZFAT 4 TR HE PRI A 700 5 D 0 ol P PR 1 TR L DA T

Ho R, TR MG BB, CUOBBTERUNTIT. B RSN, XA
9 R A AR S G B 31 I B s

B3I EREAEERRON RS . 4RSS OB IR, A b P SR B
1B AR OB AR LR 4. 4% AR ORI LI, o b R 3T JF 202N b DA 3] RS B 30 ok |-
R

YL 1 0 TR

Vce Vee Vce
2 /MCPU
g adiny 5
Uit ]
N ) _Dc ! gg
mEe¥es e/ ® ' PR S K T A
20mA, % H G I
o
HAZLHE TR
THE L I B Y

STCI12LE2052AD £ 5|5 Fr HLoN3Vasfd:, Wik A P eS| hn EsVEE K, K2 M5l
M Vee, IXFESEUAANIThREFE. K,  E WA B AE X R EAR A ) 3VER AL 5 | A
SVEE I, W F A6, ZPRA R, s AR R R, BOR = A e R .

AEX ) 117 A AN 3 4 A R B N BB — ST L FEL B
HEXU ) LR RIRASHY, 2By 1, A R R Ml IR A 1R
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4.2.2 XM HECE

SR HEH H G B A0 T R A M S 0T R DA S HE X ] D TR SRR R, (H B A 9 LI
SRR s b, HERARE A — BT T /2RI B R A oL
SRS 51 I B N RS

Vee
%Eﬁiﬁ%)\ﬂiﬁzom, i i
A B ——] >0—— |i — G
I VR FELIALAR TR B2 20mA, i H RS
TMAHHE 4 °< FHeA i 55
SERHE 6 L

4.2.3 XAMmN () BEE
SN RSB 40 PR

SCAAIN (GEBR) I, ANHRALEIR N 20mA HL IR 1 fiE 7
PN 0<} 0@ B
) XX

BOARIN (e BE) 15 5K
BN VHT A T B R A A BN DA S — AT P ] FhL e

4.2.4 FiRMaIHECE GEShn ERE PR, i)

O LRAF A 0T, JFR s oS AT B e . PRy — N2 A R, XA G E
D7 AT AN b, — @ B AME RV ee . WRAMEA ER B, FRRHT/0 DR T4k
AR, B B E BT IR A K T/0 FHE AT A RN T/01H o 3X A0 D5 20/ T iz 5 #EX A FAH
Ao Ay L B R R

T s 127 A A 3 R g A BN LR — AT P L

FB A i E>c |

WAHE ¢ 04 T RE R
TR HE (AR LR, AT )

]
K
FE LI T R SZ20mA, Fi HIG I
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KT 1/0 1 B FH v = 0
DB PR BT/ 0B RINBLE, JE R

A EESET/01 HARAS sz AR A I, SeAXT, SEPRE A IR, BAEAL 3 — N Rp T,

A 1THI805 188 LR R AR T, A AT R AR 48 4 J5 SLRIERAMAIRAS, e B F
SERRb R A AR, A R REERT, IERRR AR E R B R S 1 B2 S
TEFR A SERS, PR 7.

AU FRE A AR, b B BH A OK 1

AL A1 B I ENPN =R, W I b e FH, Hse i e 2 K HfE, T/00 5%
FL 2 K, B EHZ /0 0 B iR .

RS R T, SR

RIA L IR BILED & Y AR B BRI B B, 301K CA_E ARy s B, 2 /b th B
hnaToRRaR DLk

RIAT e S AT B B e B 4 PR B, SEBR TAER B I PR U e BE, SEbs TAERY AT
e 2N T/0 O 3% O, F BRI i% T o, JEAE — g, BATEE —4NCMOS FLER 192
AN AN N 1% B R — R, I PR R, N — AR T BN O PR,
DA E A R A — A PR, 805188 Fr AL 85 b dr N7 RO N LI, £ 2/ B
B ) s A 0 e LR A, T B SR A — AN H R R R T/00, B RTREIE A L/0 D4R IR. B
TE PN B0 TK PR 37 H BH, B A R ACFE b, N Y I 3% 48 9 s RO T/ 0 11 [ B DR
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4.3 —FpHR A = AR EE I R RS

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

15K(3.3K~15K)
WO Ed L FHR1(3.3K~10K), AN Efr B PHR1(3.3K~10K),

AR g B,
EWR2HMEAEISKELE, B smHES i

4.4 BAVL t T AR EYE IR RS

1K
W10 | DX F——F—AM——> Ve 55 ERr /M T, FHERIEIREN K 3t
HH

PRI HL PR & KT 1K, /AN TF4700

1K
IO G ANN——— HEH /R R, PR RSN R b

5 RABEHRBERAIVSVEHIONEE

da =]

STC12C2052AD R 515V ER Fr L& Hz3. 3VESAFET, AR IES. VAR A A 15V, Al AH P
SVELF HLT/0 0 45 8 —AN330Q BRI FEPH 3. 3VEAF/O T, FRIF WG/ 5V T/0 0¥
BRRITIRECE, WS bR s e, AHR 093, 3VERET/0 O AR hn 10K 7 FE R 3 3. 3VER4:1Y

Vee, XFERHCTRES. 3V, RHETROV, BAfH—TIER.

3.3V
10K
330Q
SVERfRTI/00 1 3. 3VERfEI/00
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STC12LE2052AD R 513V 7 HLERLOSVER RS, B 1E3VER A ZA 15V, R
I/O2%AN, AI{EiZI/00 LeRE— /R RE, BERETS. /MMESHER TR
TAER R E L, [/ONEANE FR BB, FrLlRl/ 0N RSEEHE T IMNFESHENK
S, T/0ARALAED. TV, /NTF0. SVEF B R HLIRT/O MRS R B .

sppeptem/on D——X] shiiA L

STC12LE2052AD A 513V F HLIERESVAS R, NBFIE3VES A& Z A T 5V, WRMMKII/0

RS, wTH—ANPN=ARE RS, HBERNT: sy

10K
@O |Z —1 1 V
. SVEMFI/ON
2K

4.6 gpfalitl/oO0 LB E AT K E T

FE8051 5 L b L AL I T/0 1 Dy 55 b b vy AT A, TR 22 S2 B R 3R b LR 3
SET/0 1 M H~ P4 e, 75 T P2 (9 AR 4 (0 5538) i ka0, BUSTCI2 R 51 5 R MLk BB 59
b Y SO SR A A AT AR AR RO R [

IURTAESTCI12 R AN B 7 HLT /01 _Ein—/N N RLrFH (1K/2K/3K) , X Ff R AR, HEIRER
HUAEET/0M 255 Ehr/ m P, (Hi T WES ERaE 1A R, 4N~ Sz i B N, Teik
WP, FTLLZ /00 F AL A R P, G SR B /0 3R B A S T, AT /0
DB SR s, R s S, T/0 I URBh FEIR AT IA20mA, #OE R T LUEZ I BRE N
HL~PA o

KF470Q

I

HEI/00

1K/2K/3K
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4.7 PWMEHBT/0 OB
AT /0 R PWWHsr H B, 2 IR A

PWM Z AT EPIRES | PWMBT EHRIRAS
- L B R,
S9EAL ORI e B e L 10K ~ 1K
o B B b
e ddinh AT R BT FELLOK ~ 1K
I %N/ =R PWMIE %k
prn prn

PR 7% A BHLAH LOK 21 1K

%ﬁiﬁl/m—l&—l:l—o
B
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STC12C2052AD £ 41| 5 Fr HLIE RS

4.9 VOO EIZIRFILEDIRLE N A% K E

1/0
1/0
1/0
/0
1/0
1/0
1/0
/ 1/0
P22[]1 32[]vcc :
P23 ]2 31 Jp2.1 RU[|R2| | ra[ [ra| | rs[ | re| |Re[ [rs[] R1-R8FHAE
RST[]3 30 1 P2.0/PCA2/PWM2 HATORKGE
RxD/P3.0 4 29[1P1.7/SCLK/ADC7 al] bl c] dl e f| g d HATORHY
TxD/P3.1 (15 28 1 P1.6/MISO/ADC6
P0.0 6 27 [1P1.5/MOSI/ADC5 H H H H
wn
XTAL2 []7 ®) 26[1P0.3 . . . .
XTALI []8 "P 25[1P1.4/SS/ADC4
T™NTH (98]
INTO/P3.2 ]9 > 24 P13/ADC3 COM1| com2| com3| com4
Po.1 C 10 23[P02 Rl k2 R "
INT1/P3.3 11 22[JP1.2/ADC2 71| A7) anf| 4an
ECI/TO/P3.4 12 21 []P1.1/ADC1/CLKOUT1
PWMI/PCAL/TI/P3.5 []13 20 1 P1.0/ADCO/CLKOUTO /o 100 1/0 1/0
PWM3/PCA3/P2.4 14 19 1 P3.7/PCAO/PWMO
- e
= =t I/0F B AR a4 3
il - Mz Paran A7
FRARE D8 2% Ha it 1R

/0 B 43 R KB B A I, W] PA— 00
s NI E TP RISE, HONFRIRTIRE, &
KRR R S H T 4B 2B

BRI BL—

o —
1/0 LED3 /
1/0

10 LED4

1/0—Ri—— 2/
1/0—RO—— b/
1/0—RL— ¢ /]
I/O&:I—d/
1/0—R—— ¢/
1/0—RIO— £ /]
1/0—Rl—— 2/
/o—R2— /]

R5-R12 HE [H FHAE 1K

VCC

COM1| COM1| COM1

FE R Aok 5 2 5 vt ]

/0 3 A 4 IR B4 3t
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4.10 /OO EIZEIRFILCD N A% IR E

|
4 . [T]Rl [T]R2 [T]R3 R4
100KQ 100KQ 100KQ 100KQ
SEGI SEGI N__CoMI |
COM2
SEG2 N\
SEG2 N COM3
SEG3 SEG3 A AN COM4
Dj SEG4 SEG4 R5 R6 R7 R8
SEGS 10 SEGI ’1]|001<Q [1]1001(9 [1]1001(9 100KQ
Dj SEGS5 f——=22202 o SEG2_/ +
3 | SEGe |—3EG6~ vo —St&~ =
1 SEG7 1o ——SEG4 /]
" SEG7 /0 —— SEG5
Dj SEGS SEG8 / 10 SEG6 /
comi |—com1_A 10 SEGT
o SEG8
COM?2 COM1
coM2 10 ——COM1 1
coM3 | COM3 / 1o ——SOM2
COM3
I/O—/
COM4 |—COM4 o COM4_1

LCD4X8 1/2 BIAS
W] s AN ILCD& 2=
4 92 ¥ Common 3t A AH BZ (1) Segmentify Fi 22 K - 1/2Veeh), MR B E# BN, UEZE/NT
1/2Veeh, tHM KB RA R

/O M 4nfrf 2 1] Segment

/O H B 42475 | Segment, T2 5745 Hl A0 B ) 1 4 HY 2 BB, 5 8% ) Segment 5t /& Vee BLOV
1/0 [ By 4% i Common :

/O F1FI24N 100K (1 43 e FEL B 20 s Common, 24 1/0 1% Hi OB, A8 M. I Commontif 40V, 24
1/O 11 5 4 46 5 HH 9 1B, A8 Y. B Commonifit N Vee, 4 1/0 1 & Bl AR, AN B Commonif N

1/2Vce, V?C
/ N [T]Rl [T]RZ ﬁm R4
100KQ 100KQ 100KQ 100KQ
SEG1 SEG1 N__COMI |
SEG2 — t R CoM3
SEG3 SEG3 1 N CcoM4
[T | secs SEG4 RS [R6 [MR7 [IRS
SEG5 1/0 SEG1 UIOOKQ UIOOKQ ulOOKﬂ 100KQ
|:|j SEGS p—->3EG3 ~ o SEG2
L | sege —3EG0 1o zggi g
—/
LT | sear St {ﬁg __ SEGS /] 1/O control
[T | secs SEGS o SEG6
SEG7
COMI1_ Vo —SEG7 A o ‘
coMt o SEG8 1 VO, BBz 4%, #EAPower DownZ.
comz —LOM2 /1 1o —_COMI_ %I B, TSI Commoni
COM3 COM3 /o ——COM2 /1 R LI
COM4 ) COM3
coms | COM / o ___coma_A

LCD4X8 1/2 BIAS
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4.11 A/DIREEF IR N A% ERE

U/
221 28 [ Vee +5V
P23 2 27 P2.1 RI
RST[ 3 26 P2.0 ADCx 10KQ
RxD/P3.0 4 8 25 P1.7/ADC7 X secce
TxD/P3.1 5 24 P1.6/ADC6 l
= 47pF R2 R3 R4 RS R6
XTAL2[ |6 g 23 P1.5/ADCS 520Q LI1.8KQLI3.3KQLI5.4KQL18.2KQ
XTALI[]7 %) 22 P1.4/ADC4
ﬁ/ml: 8 g 21 [ P1.3/ADC3 swl sw2 sw3 swd swH swb
INT1/P3.3 9 — 20 ] P1.2/ADC2 Xxxxl
— "IU = 0 005 051 1'l.5 1520 2025
ECI/TO/P3.4 10 ) 19 [ P1.I/ADCI/CLKOUTI
[oe]

PWMI/PCALTI/P3S[ |11 18 [ P1.O/ADCO/CLKOUTO .[H: EEE%E‘ u ifﬂL%/l\fﬁﬁ%H%*u 2ﬂé~1}§'

P24 12 17 [__]P3.7/PCAO/PWMO A 2 = - o
= e FRO I T i, L L e L 7 AR 4 5

— T W O 40
Gnd[] 14 15[ Jr26 bR s AT R B

A LB R 10MZ S (A B 7, R H B IR SR 22 R AD
VFAE 0. 26V Fl AR, AT LAAT 25cE o A1 Dy L BH % 22 B3l 2
= TS ARG P P B AL I 2R R, 0 R R A SR AG I B in AR E W]
FE, AT DAY BRSO B A A BRI HL IR VIR R
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BT BTHRYR

51 St/

FHEF IR B LIS A R R T 4. FHET R T BRI
fOML. SR RS 4, SRR H M M52 52 AR A . 7ESTCH WL 1 177 2 il B
A

. TR

. P

. [T

. PR

. M

. St

VA SIS

5.1.1 :ZBpEnt

SEHPFHEWARSLRIEL, B RSB HiRG B S F i ES, KA
T

. MOV A, #70H

X238 T RE W ST R TOHAL 12 3 B N gsArh

5.1.2 HESut

EEETFUTT AP, A BRERURS BRSNS dohht, B T07 XA 1Rk
FBoRFr R Re A7 . N BOE R AR B AN Mk 22 18] . HE e A ik o i 27 A7 28 A0 A7 Mk 4% 1a] W R
FEBFHE7 05 .

. ANL 70H, #48H

FKoRTOHH T I 5L B 48HA “ 5”7, 45 RAFMAETOHR o . 70y B HeHh
HE, o N B BIEAT A 2 RAMA 1 — N BTG .

5.1.3 ()&t

8] F-HE R FROEERIRT AN “@” FFekeFon. B, BHAERIPAIBHEZ40H, WEEIEE
it eS AN T T & I BE 550, B4 RiE4:

MOV A, @R1

OB S5 H L IE B BN
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5.14 EHEFss51t

AL T HE RN E W TAEFAART~R0. RINEHA. B F 4B, HhhkZF A7 g At frc
W B AT A E . P AR SR RT~RO MRS A MIC3 ALK 7R, ACC. By DPTRACHALALCER & 7E 4
Ahr, Rk, wAAes SR A S MRS Fhkr .

AR TAR X [k 2 R IR S A A 2EPSWH HIRS 1. RSO R E o« 521 AEBUHR & 1 37
TEA 4R 40T TAE X I 2 A7 25

an: INC RO :(RO)+1 — RO

5.1.5 HBxF 1t

AN SRR R P RS PO I S IE 58 25 7 WA g,  Has FAE NS
SR L, HR A AR B RbhE, PO S RTEAR AL b, 384 A H
FIER WL E. BT B HhE A FPCR e b =, A LLUX A -0k 7 AR A X 5
H. MRS ESIE, FrReR R 127 ~ —128. XFFHE B T4 .

. JC 8OH  ;C=1 Bk¥%

FoRATIALNICNO, WFEF T EERPCHMI N BEARNE, BIAERE., HHAACAHL, MEAPC
W 2 e SR RE, N WA 580N G AT 1S B B 45 AR N Z 848 B R ht.

5.1.6 THEF 4t

EARNEFHE b, SRS ERER TR B — NME R R R E AR bR R A A . AR AR, R
BE SN R, 4 R N eSSl . AR hE A AE 2 A T B 2 PO b bl 25 A7 e
DPTR.

. MOVC A, @A+DPTR

TR BN W E5 ey, HAESHbEEFFLSDPTRA I A A, Hah R AHRE
ik, Bz s I EUE N B INERA.

5.1.7 (LSt

LT hk SR Fi e S P R A7 fits 2 RAMATRE 2R 3 RE B A7 28 AT AL B VR IR -0k o 7EEAT A7
BAERY, BT REALALCAE A E Bngs, FRAMERE A Bz Rthhl, SRIGHRIE
B SRR HZAT B AT AL R o Az dthbik 5 73 B T bk i A b Re & — . EE ik
N CAIX 4y, A F A B2y

1: MOV C, 20H s AL TALERE R FR 4
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52 RSRFEDREL

———SIBS0S IR AR A, LT A0 ALK T
——JUINC DPTRIF 4 (3 (T KT 2405
SRR 12 BRI R TR BRS~121

WL INRE /25, STC12C2052AD 51 B Fr HLFE 4 R4 43N
L. AR 4
2. FAREAEZ A4

3. WA IAR S
4. FEHEB RIS
5. AR BB IAR L

IR RINIE L RARU T RN

45 12THI8051
F84HAT BT 75 I B

STC12C2052AD £ %)
F8 2 HAT BT 75 I B

HARBRIERIES

:

:

- . Lo LB | L LR R
Bhid® Lk s | WBTERE | R 1
ADD A, Rn |ZFAFae WA NS 2N 1 12 2 6%
ADD A, direct | FL ¥ IR0 A R HCE N2 B nds | 2 12 3 Afi
ADD A, @Ri |[AJ3ZRAMAR R N2 2N 4% 1 12 3 4f%
ADD A, #data [ZZEIEOME] B A04s 2 12 2 61
ADDC A, Rn [&AFasrdbanim s Romas 1 12 2 6f%
ADDC A, direct |B4Hhbik 50 1) N 250 2E A0 i 21 4% | 2 12 3 A%
ADDC A, @Ri |[F4ERAMP 2 HEAL NS & nad 1 12 3 afi
ADDC A, #data |37 RIS 307 0 2 2 n 28 2 12 2 61%
SUBB A, Rn  |FIN#8HfE 00 Ik 25 7728 N 2% 1 12 2 o1t
SUBB A, direct |RIN% (50 H BeHbE 0N | 2 12 3 4%
SUBB A, @Ri [S0a%HfE A0 Jsk B HeRAMH ) 9 25 1 12 3 4f%
SUBB A, #data |ZInaHi &40 jfor R $ 2 12 2 6%
INC A Zhngsint 1 12 2 6f%
INC Rn aAEA N1 1 12 3 Afi
INC direct IEEZ3: bR 1D 2 12 4 3%
INC @Ri [ FERAMER. JC i 1 1 12 4 3%
DEC A EJiIEYal 1 12 2 6f%
DEC  Rn AT ARk 1 12 3 41%
DEC  direct EE23: bR ST 2 12 4 3%
DEC  @Ri A3 RAM B TC U8 L 1 12 4 3%
INC DPTR  [Hhbik % A7 45DPTRN 1 24 1 244
MUL AB A3 LIB 1 48 4 1248
DIV  AB AR DAB 1 48 5 9.61%
DA A SR R A 1 12 4 3%
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BARERERIES

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

et ek s | WpREE | WG | R

ANL A, Rn RMBE AR 57 1 12 2 6f%
ANL A, direct ZNgs 5 EiE bR oTH <5 2 12 3 Af%
ANL A, @Ri SN 5 [aHERAMEE T “ 5 1 12 3 4%
ANL A, #data Zhnes 5N 57 2 12 2 61
ANL  direct, A Bk e S5 B nss A <57 2 12 4 3%
ANL  direct, #data [E4%HbE TS5 RIEOH <57 3 24 4 6f%
ORL A, Rn RINER A AERAR B 1 12 2 6f%
ORL A, direct ZUnes 5 Bl oeA “al” 2 12 3 4%
ORL A, @Ri 2 5 A ERAMEA TE AR “ B 1 12 3 af
ORL A, #data ESIEASRVAIE vy I 2 12 2 6%
ORL  direct, A IEEES: NIRRT Iy i = A 2 12 4 3
ORL  direct, #data [ELHzHIHESICSSIRI%HH “ 8”7 3 24 4 6f%
XRL A, Rn SN 5 A e 1 12 2 6f%
XRL A, direct ZUNas S B hE R oA “Rek” 2 12 3 4f%
XRL A, @Ri F NS M FERAMBR O A “ B 1 12 3 4f%
XRL A, #data ZUMS 5 B« ek 2 12 2 6f%
XRL  direct, A E RS RONAR A < e 2 12 4 3%
XRL  direct, #data [EL3Hbhik e e 5 BB “ el 3 24 4 61
CLR A SRINAERE ¢ 07 1 12 1 124%
CPL A EWIIESS 953 1 12 2 61
RL A ZINAIEIA R 1 12 1 121
RLC A EIE-Zi St A8 Vi 24 1 12 1 1218
RR A EQIIE 7V ey -4 1 12 1 12f%
RRC A ZM A AL LA 7S 1 12 1 121%
SWAP A BT i S o c RN 3 1 12 1 1248
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etk KBS

e P T | 1204 S LESF b /RS | R

Bhiss PIEULH " s WA

MOV A, Rn TR N IEN BN 1 12 1 121%
MOV A, direct I L0 R RN SR 0 A 2 12 2 61
MOV A, @Ri [ RAM A (1) 5 16 N B2 1 12 2 61
MOV A, #data 7 B A N B gs 2 12 2 6f%
MOV Rn, A NS N A IEN T AT 1 12 2 ofi
MOV  Rn, direct [EE23: IR STVl 06/ TN B e 2 24 4 ofi
MOV  Rn, #data DA SN R 2 12 2 6%
MOV direct, A ZUNEE N 26N H bR T 2 12 3 Af
MOV direct, Rn AT AT A N2 IE N E R A T 2 24 3 8f%
MOV  direct, direct  |ELHbhE ST BB IE N 5B — N H bk oo 3 24 4 o
MOV  direct, @Ri  [[E]FZRAMH A £icd 25 N L Bk 50 2 24 4 ofis
MOV direct, #data  [SZEI%0GE N H B IE T 3 24 3 81
MOV  @Ri, A F A A 14 ] FERAME G 1 12 3 af%
MOV  @Ri, direct  [ET 35 Hbbk 28 T H00d 26 N\ )42 RAMEA 7T 2 24 4 61
MOV  @Ri, #data |37 H${iz A ] 4RAM B T 2 12 3 4f%
MOV  DPTR#datal6 |1647 37 Bl H0% N FdE a4t 3 24 3 81
MOVC A, @A+DPTR |PADPTRySEHEEAF bl T-hk 5050 Fh i 50 6\ S0 3% 1 24 4 6%
MOVC A, @A+PC  [PAPCyZE bt AR 1l -1k 5 e v R i e N 20 2 1 24 4 6f%
MOVX A, @Ri G245 _EEANA I 9 ERAM, (8fizdbdik) 2N Zhngd| 1 24 3 81
MOVX @Ri, A FNEHENZ A EEESMBE Y ERAM (8D | 1 24 4 6%
MOVX A, @DPTR 45 F/EAMMBII A AP JERAM, (1647 hhE) 16N Zngs| 1 24 3 81
MOVX @DPTR,A  [BUIN&R&E 5 FAESMBI A A9 FERAM (1647 k) 1 24 3 81
PUSH direct FLEH B 50 R BB s\ HE AR 2 24 4 61i
POP direcct R RS B 50 e N B stk # e 2 24 3 8fi%
XCH A, Rn 2 A7t 55 BN # 2 H 1 12 3 4
XCH  Adirect IERES NI STy IE et 2 12 4 3
XCH A, @Ri ] HERAM 5 R0 25 A8 42 1 12 4 3%
XCHD A, @Ri [ HERAMIR 71 5 R e 1 12 4 3
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A RAR BARAE RIS

o P FAT | 120 e /LR (1 b /LB R | ROR
et ek % | FMPTES | g |
CLR C BN 1 12 1 121%
CLR bit 0B kA 2 12 4 3%
SETB C FER B DA 1 12 1 121
SETB  bit AR NI R 2 12 4 3%
CPL C LR S5 1 12 1 1215
CPL bit EL A R 2 12 4 3%
ANL C,bit | AT E LA A] “ 57 2 24 3 8%
ANL  C,/bit |7 AN E R S A “ 57 2 24 3 81
ORL C,bit | AT E bR AR “al” 2 24 3 8%
ORL C,/bit  [FEALALAN E et b p s A B | 2 24 3 81
MOV  C,bit RS URIRDAC iV A 2 12 3 af
MOV bit,C [k N B kb7 2 24 4 61%
IC rel A 1 2 24 3 81t
INC rel AT A7 O 72 2 24 3 81
IB bit, rel  |EL b AEAT 1MAEFS 3 24 4 61%
JNB bit, el |E LA VO #4572 3 24 4 61
JBC bit, rel  [EEHBATONUNFEE, ZA7350 3 24 5 4.81%
et ST =R
e . AT 121 28 |1 S JE | 2R
Bicss Dievid] Eﬂ(ﬂ J4 Hgﬁlgfﬁlﬁ/;é?’; Hﬁ%ﬁf ;/—é'(;ff
ACALL addrll dixt (B M FRER 2 24 6 Afx
LCALL addrl6 KM TR 3 24 6 Afz
RET TR IR [ 1 24 4 6%
RETI r 7 3% [ 1 24 4 6fi%
AJMP  addrll “ax (FD) 2 24 3 81
LIMP  addrl6 KR 3 24 4 6f%
SIMP  rel AN 4 2 24 3 8
IMP @A+DPTR AT DPTRI A 422 45 7% 1 24 3 8fix
1Z rel RN ANEE 2 24 3 81
INZ rel EYIE T2tz 2 24 3 81
CINE A, direct, rel |RNat 5EBHOEAICHE, AHSMNHERE| 3 24 5 4.81%
CINE A, #data, rel |RIN#s 58080, AHEN 3 24 4 6f%
CINE  Rn, #data, rel [FFA7as 5 rRIBLLE:, SN 3 24 4 61
CINE  @Ri, #data, rel |AIEZRAMMLICE LD E:, AMHENFERE | 3 24 5 4.81%
DINZ  Rn, rel A AR, AETERE 2 24 4 61
DINZ  direct, rel E bR kL, ERER 3 24 5 4.81%
NOP AR 1 12 1 121i%
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FRAPATHERCRIETF 4
B4 A FE1114484, Hirp.

PAT R BR2465 1 14
PATHFE 126510 124
PATIE BRI, 614511 1%
PATHERBEEI £19%
PATHE 6 A5 11 $£39%
PATIE L R4, 8151 4%
PATHERAFE 214
PATHER3F51) H14%

FRIESS 35 2 [l AR AW S it, STC12Z41 1TIHIS051 B Fr AL bE 38 (1805 1 B4 Fr ALLE [FIRE R T

PESR T Ig T T T8~ 1265
EAHUTI B ST (i) .
4 AL IE1114484, Hr.
BT T AT SERRO RS JR12%
2B BB T HAT SERHE S HE20%
BT ATHAT SR IE S HE39%
AABF BT PAT SE R FE S 334
S5/ P HAT SRR FE S 6%
6N EP LT HAT e IFE S 2k
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5.3 1548051 H¥135< E X i¥#% (1 3Z&English)
5.3.1 15480512 R #1545 E X iEH#

ACALL addr 11

Ihge:
iR

25451

BEKE (FT) :
MITREER:
TSRS

#BRAE:

76 %615

ACALLYR A SEHLTC A 1E A A A7 Faddr 1 1 S HUIT R bk (1) P92 . 7EAT 248 20T,
BESREPCHE N2, BESPCIEMACALLIY N —4454, SRIGIE1667PCHIMES AL
ESAIARENAR, R IEARIREF L. AR5, E4BIPCIE Y E5H. ACALLTE
A EVFAT T~ A2 AL Aok, B3—AN16 7 B fsthhl, iZHuhkER SRR R
FRFEIRERN D HbhE . BRZ IR R A b b b A0S E R ACALL Y J5 48 4 4b
FRIIM2KBIIFEFAEAE T . ACALLIG A fEMATIN AN 2 BB & AN bR B4
SPHIWIUEME NOTH, #55 SUBRTNAL T2 /5 A7 2% 034SHIb IE AL, 4
BPATA T HhE0123HAN 45 4

ACALL SUBRTN

B4 SPASNO9H, NESRAMMHEOSHANOOH L TG IK N 2543 7 925HAN01H, PCIEAS N
0345H.

2
2

[a10a9 a8 1] 0 0 1 0| [ a7 a6 a5 a4 | a3 a2 al a0
VERE: al0 a9 a8SE 1147 HAxhtaddrl 1FJA10~A81L, a7 a6 a5 a4 a3 a2 al a0sZaddrl1fJAT~AOfT

ACALL
(PC)« (PC)+2
(SP)—(SP) + 1
((sP)) < (PCyy)
(SP)«—(SP) + 1
((SP))«—(PC,s5)
(PC, ) RS AR
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ADD A, <src-byte>

IhEE:
AR

2541

ADD A,Rn
BOKE (F9)
WITEIER:

Z SRS
R1E:

ADD A, direct
EOKE (F1) -
MITREIH:
— 4D :
1A

ADD A, @Ri
ESKE (F1) :
BUTRIEA:
TR
BRAE:

i

ADD#4 F] FI T 58 iidtisre-byte flr 7 B R A KM R nas AR S mi e At in.
KEERET Bndsart . RARIZHER, HHTAA AN BRI FRE N, 5N
%y A EIMA AN BB A AR E N, WIEE . AR TR S O i AL
B, SR AT E A R A

R RO AT HEA AR TSR 7L BT, BOERTAA REALE R S o hri A, WEOV
N1, BWOVHEEE . EHATA M BEEAM IS HORHE, OVELL R R ILE
B AN, B TR A — 1R 5.

ARG HIERAEROT 2 AR T U7 3 B as T hk. BT hh. FAAasE
FhkAST R Gk

TR BN 284 %A OC3H(000011B), ROMIME AHOAAH(10101010B). AT T &
4

ADD A, RO

RINAF R N6DH(01101101B), 4B EACHKTES, FALFFECHIE H
FREOVHEL.

1
1

[00 1 0] 1rrrx

ADD
(A)«—(A) + (Rn)

2
1

| 0010 |0101| |directaddress|

ADD
(A)«<—(A) + (direct)

1
1
[00 1 0 o1 1

ADD
(A)—(A) + ((RD))

88



STC12C2052AD & 51) 1 Fr W45 e

ADD A, #data

EOKE (F1) :
HITEHA:

Z HEHIRAS -
1A

[ 0010

ADD
(A)«<—(A) + #data

| 0100] | immediate data |

ADDC A, <src-byte>

INgE:
gLl

2541

ADDC A, Rn

BSKE (FTH):
MITREIER:
TR

$RAE:

ADDC A,direct

K (FH)
HATRI:
I
121

AN .

HATADDCIE I, sre-byte T2 IR 15 A B0z (R 0 A bn & — R I3 24
AL, JREERET R mEAT . WIEEHER, EEBTABAER, WAL AR
HHEL, BUNEE. BEEIMA AR, WERRDEARE R, BIEE. R
T TS BORBOR M, BEAL R B R T IS A R AR R

WS BB o A AL A BT BB 7RI . SR TR B AR i S e i A, WOV
B, BNEOVIEE. 1EFHTH 5 BEUE NS E IR %, OVENL, TRMi/NIERE
AR — 5 E, BURA SRR Ry — 3.

AEIEA MR EER RV 4R FHE 7 FEs T BEESHE, FEsnET
HEAIST RS
55 20284 T H9EeE 0C3H(11000011B),  ROKIME HOAAH(10101010B), #EA7bRE
AL, PATWFHEA

ADDC A,RO

RINEAF L FN6EH(01101110B), FBIE AR EACHTE . FEALAR B CFIGE H AR
HOVHLEL.

1

1

[00 1 1 [ 1rrr ]

ADDC

(A)—(A) +(O) + (Rn)

2

1

| 0011 |0 101 | |directaddress
ADDC

(A)«<—(A) + (C) + (direct)
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ADDC A, @Ri
ESKE (F1):

1

PITEH: 1
RIS [ o0 1 1 Jo 11|
#{E: ADDC
(A)=(A) +(O) + (Ri))
ADDC A, #data
BOKE (FT): 2
THEFISRES: [ o0 1 1 [0 1 0 0] [ immediate data
#{E: ADDC
(A)—(A) + (C) + #data
AJMP addr 11
Ihee: Xk
AR AIMPIRA H TRAEF R BIAR R A H AR L AT, 23 AR P AT I R 2 ™
A4, HPCHE (PUGEN 2 JE) ImSho. BRAEIE 7~ AR & 12527
TEBI . BEREEE 1 H I HEEFIAIMPHE 2 )5 — A48 2 1A T IR —
2KBHIFE P A7 BT o
2450 BBhR S IMPADRAL TREF A7 5 10123H, 454

AJMP JMPADR
f7F0345H, PAT5E1ZIEAL FPCEAE N0123H.,

ESKE(FEM: 2

ZHHIYRAS :

1A

|a10a9a80|0001||a7a6a5a4 a3 a2 al a0
VEE: HEMHEAA10—A8=al0~a8, A7—A0=a7~a0

AJMP
(PC)«— (PC)+2
(PC,(.0)« page address
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ANL <dest-byte>, <src-byte>

Ih&e:
1R :

2541

ANL A, Rn
B KE (F)
WITREHA:
EFI 4D -

#B1E:

ANL A, direct
EOKE (F1)
MITRIH:
Z I RAD
1A

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

Z SRR
BRAE:

X F AR TR S IEH

ANL5 44 Hi<dest-byte>FlI<src-byte> T & [P A 7= 11 & & A T 1848 518
., IR IS A R I E<dest-byte> T 1 7€ I H AR R . 182 MPAT A 252
Fr AT

P ERAE R AR Fe vro Rl FHERE . 24 H RIIRAEEOy RIS, JiRfEHn
WA T, BT, ARSI R GAE . 24 H B RO B L
I, PR RO DA% B0 a8 2oL R AL

TR HizdR M T s i LR, BN AR B ok T H o 8
LR PN B

W B BRI 9 25 H0C3H(11000011B), 2R AE 2201 P9 45 4955H(010101011B),  JE

¥
ANL ARO
PAT 45 52 BN 1 M 448 41H(01000001H) .
2 (PO T B SR BRI, ANLISA ] R MRAM BTGB &

EPERF A7 as PSR AE 5o BRIl 710K e R DR s 2o R 7 1T R REAZ T
#, hERER Bmas T A IR RS

ANL Pl #01110011B
B D IRLT A3 215 2

1
1

|0101|1rrr

ANL
(Ay—(A) A\ (Rn)

2
1

| 0101 |0101| |directaddress|

ANL
(A)—(A) A (direct)

1
1
[01 01 Jou1 1

ANL
(Ay—=(A) A (Ri))
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ANL A, #data

BOKE (F1) :
WITEHA:

— HEIRAS :
#1E:

ANL direct, A

BEKE (F1) :
PITREA:

— eI RA -
1A

2
1
[ 0101

ANL
(A)—(A) A\ #data

| 0100] | immediate data

2
1

[ 0101 Joo1 o] [ directaddress

ANL
(direct)«—(direct) A (A)

ANL direct, #data

BSKE (FM)
HITRHA:
4D
1A

2

[[ 0101

ANL
(direct)«—(direct) /\ #data

| 0011] | direct address | | immediate data |

ANL C, <src-bit>

IgE:
AR

25451

ANL G, bit

ESKE (F1) :
MITRER:

Z I YRAD
BRAE:

XA TP His

U Rsre-bitFn AT /R AL RONIZR0, TEFIAAREL B, REFEAAR S
HAPRE AR LIS, BAESATI N /7 755 Ron e v 75 2250
WIS, ARG AVE IR ERA S, (BIRERAE RO S A IZAR 2 AEPAT I A
SR HAR S ARG

VEERPEROA BER I A 3% T 05 e

TR A FES) 2 BAP1L.0=1. ACC.7=1MOV=01, iz ECEI:

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 o] [ bitaddress

ANL

(C) — (C) A (bit)
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ANL C, /bit

ESKE(FTH): 2

— BEHIERAS
B#AE:

| 1011 | 0000 ] | bit address |
ANL .
(C)—(C) /\ (bit)

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

Ihe:
AR

2541

AP BRAE RO A S W H 72

CINEF SG LB AN R KN, IR = AN F A . HArHubk b T
CINEFE A 5 Ja | F 5 1A 75 s EAPCH M AT CEABCINER) T — 4484 1
b ARARTT ARG AR AR — AT SRR, HAE N T IR R O R JEAF
SR, MAKGARAREEL, BN ARETE T . (HERAEEAR T A2 50

<dest-byte>Fl<src-byte>ZH G ek, RVF4FFHER . Bn#ar] LLS5E A ] B
FEF UL BE SO AIBOEAT UL AR A EE S 4k I RAM B TC S B AR &5 A7 de i n]
DA ST R Btk AT EL AL
BRI AT EN34H, RTEEHIHIEAS6H. W F 251
CINE  R7#60H, NOT-EQ
; e ; R7 =60H.
NOT EQ: IC REQ LOW ; IF R7 < 60H.
; J ; R7 > 60H.
IR K Mbr EE L, RFBE RN SNOT_EQAb. #F 2%, il et bz
&, ATLARAE RTZ KT 60HIE A/ T60H -

BB 1 A 2 34H, A FHE4

WAIT: CINE A,P1,WAIT

WG B bR IR GR S AE T T, BN B gs (E thoh34H, BIATPL (K EdEAH
S, CInSPUws O RO & A RE, AR EIER, BERIPL O 5
A R340 1E. )

CJNE A, direct, rel

EOKE (F1)
MITRIH:
— IR -

#BA1E:

3
2

| 1011 | 0101 ] | direct address | | rel. address |

(PC) «— (PC)+3
IF (A) <> (direct)
THEN
(PC) « (PC) + relative offset
IF (A) < (direct)
THEN
(€)1
ELSE
(C)«—0
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CJINE A, #data, rel
BEOKE (F1): 3
BUTREHER: 2

rel. address

THERIES: [ 1011 Jo 10 1] [ immediata data |
#{E: (PC) < (PC)+3
IF (A) <> (data)
THEN

(PC) « (PC) + relative offset

IF (A) < (data)

THEN
C)«1
ELSE
C)«0
CJNE Rn, #data, rel
BEKE(FM: 3
T HIREY | 1011 | 1l rrr | | immediata data | | rel. address |

#1E: (PC) < (PC)+3
IF (Rn) <> (data)
THEN

(PC) «— (PC) + relative offset

IF (Rn) < (data)
THEN

(€)1

ELSE

CINE @Ri,#data,rel
ESKE (F1): 3

C)«0

I |

1011 | 011 i /| |immediatedata|

rel. address

#1E: (PC) < (PC)+3
IF ((R1)) <> (data)
THEN

(PC) « (PC) + relative offset

IF ((Ri)) < (data)
THEN

©) 1

ELSE

C)«0
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CLR A
IhEe: JERR RS
WAA: IR HTH RINSAR A S S, AEmbsEAL.
240 RV R INARARI N2 N5CH01011100B), A4 T64:
CLR A
PATIE, ZIN#BIEAE J900H(00000000B).
BEKE(FH: |
PATEHR: 1
ZHEBIES: [ 1110 Jo1 00
#{E: CLR
(A)—0
CLR bit
Ihge: EEHRERIN
WRA: CKbitr R IAIE R, BHREM S ZRM . CLRAH TR AR ECEE firf vl B
BT AT
450 Bk 1 %EE ISDH(01011101B), 4454
CLR P12
PAT G, Pl 45 8 H59H(01011001B).
CLR C
BEKE(FM: |
PATEHA: 1
RIS [ 11 0 0 oo 11
#{€: CLR
(C)«<0
CLR bit
BSKE (FH): 2
BITEH: 1
Zi#EHEI%RAS: [ 1 100 Jo o1 0] [ bitaddress |
¥{€: CLR
(bit) — 0
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CPL A
IEE: RS4RI
WA H BUnBRARE A EREU, RIECR N TIAIAE N0, JESRNORINIAE M. %ISR
Wi AR AL
2450 FRINEAK A ASCHO01011100B), ABA$E4

ESKE (F1) :

CPL A
PATE, BRI A RKOA3ZH (10100011B)
1

RIS [ T 1101 Jo1 00
#1E: CPL o
(A)—(A)
CPL Dbit
Ihee: Wbithr &R AR IR
BEER: Foite i AT AR FIALHUR, BIESRAC TR0, BERN0MAE R EARE
2% 35, CLRA]H TR AR ECEEE A v B S hE AL .
R WAAZAR 2B F R ol th o I IRPRAS I8 A bit I AR 1) B8 2 iy 11 43
TEA R, ARG E R A EeRAs
2450:  BP1 L AE N5BH(01011011B), ALATE4
CLR PI.1
CLR P12
PATTEIGE, Pl 14 1% # 5BH(01011011B).
CPL C
BEKEFM: 1
ZHEEI%RES: 10 1 1 oo 11
#fE. cpL
(©) < (©)
CPL bit
ESKE(FE®WH: 2
ISR [ 10 11 Jo o1 0] [ bitaddress
#®E: cPL
(bit) < (bit)
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A

2541

s AEIMNEIBSEZ )5, R RN AT+t 5

DATE2XF BN & A A7 T F R 0 ni2is 57 AR 8 A s 3E 47 1 48 (ADDEL
ADDCH54 1 LA FH SR SEBLF S FR4EBCDRS NG, AR B AN A0 B

WS BSR40 (BA23~020) KT9 (xxxx1010~xxxx 1111) , s Inikis s
&, HHEhAIAREACHL, IADAFEA KGO E] B2 b, LATEAR4AA 4 S #
BCDH(7. #In6ja, f&abim AR, HEafr#iiont, dile—Erarfkis, L
o fa AR SR E L (HTE AR N AR SR PIE L, brE SRR
SRIE.

IR BEALARE T, B mAA B9 (1010xxxx~1111xxxx), ABADATEA ¥
EemB A, EmmMA R IEFIBCDE Y, EATERIRES . 5 mEmahia i
W, MBS ARE RN, B0, R br . AR SRS T R R
ABCDHHE 2 FET KT99, KTiDATE A3 CPURT LIRS ff it AT -2kl i vz
Ho R, OVIRENSZRHI.

DAFEA UL FIRAETE— MR A AN 5. SLbr b, HRIE B8 ARPLERRAES
FPSWHIRAFRINZ, DAIEO0H. 06H. 60H. 66HANE] 2 hnesd b, M s+ it
i,

W WORFTIHRE BT INRIESE, At E R DAY A B hngsarh o8t
TR #oNBCDEL, Ak, SRR RT AT IR IEIE S, DATR A AT Fr i
IR

WIR B s N A A56H (01010110B) , Fon i BS6HIBCDIY, 2947943
I N67TH (01100111B) , FonTitl$67rIBCDIS . HEMidrE N1, MRS

ADDC A,R3

DA A
ST AR TS BN, BN AR T RO0BEH, HERLER £ FIARIHERL b 4 b

B, DABUT THERIEEE, 14 B4 N 248 824H (00100100B) , Font
24 BCDRY, 256, 67 Kt fiAr £ Z TGP 4. DAL &0
WEEN, XRREAT ke, KA TEH . 561 67LAAIHIAIN124,

EBCDHS A &0 - 01HEL99H, A LASZEL N1 8ok 1. s 2 s vl ah{a
N30H (FRort+3EH530) , 5451
ADD  A#99H

DA A

B HEAICE N, BINsAREAEAS N29H, KIN304+99=129. HniEAl S EE T
DIEERRIBH M 4E R, BI30—1=29.
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BOKE (F1) :
WITEHA:
ZHHIRAS

#BeAE:

1
1

[t 101 Jo1o0 o]

DA
-contents of Accumulator are BCD
IF [[(As)>9]V[(AC)=1]]
THEN(A3,) < (As,) + 6
AND
IF  [[(A)>9]V[(©)=1]]
THEN (A;,) < (A;,) + 6

DEC byte
INRE: JUBYTERACE MIREHRL
AR : BYTEFTRRMAZ R 21, a5k N00H, A E1)E, AZROFFH.
WA EM SRR, %3845 LR EER T B Fhk. F7aT
| RE 2= 1 | LR S [T 2
VEE: HUDECIEA H &k i D PR&R, BYTERTRE (5 & M 4
S B B AR TR EREL, TS A ST B IR
4. R FEROMANANTFH (01111111B) , HEBRAMM7EHFTFH R TC I N 2545 A
00HFI40H, 484
DEC @RO
DEC RO
DEC @RO
TG, HFHROMNALRTIEH, HHRAMN7EHFITFHELTC I P 2545 B4 J90FFH
FI3FH.
DEC A
BSKEE: |
HITEHE: 1
Z#HEI%AS: [ 00 01 Jo1 00
#{E: DEC
(A)y—(A) -1
DEC Rn
BEKEED: 1
IR | 0001 | lrrr
#1E: DEC
(Rn)«—(Rn) - 1
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DEC direct
BEKE(FEM: 2
HITRAH: 1
i 4RAD | 0001 | 0101 | | direct addressl
#1{E: DEC
(direct)«—(direct) -1
DEC @Ri
ESKE(FT: |1
RIS [ o001 Jo 11
#1{E: DEC
(Ri))«—((Ri)) - 1
DIV AB
IhRE: BRik
V4R DIVIEA48 2 a4 BISH7 LT 5 B BBk LA aF 47 2 B HISHL BT 5 54, Jhk
HETZngah, 2BE FHESBT . A ECHE R EOVIHEE.
Biak: N R FERRBIIVIAE NO0H (HIFRECN0) , IBAPATDIVIES G, 2
BAM A BBT I AEAHE R, Hi bSOV BT (BT R, HEA7
PrECHSHIEE.
20 B BN AME 8251 (OFBHE11111011B), 2F 7 #sBHIME A18 (12HE
00010010B) . $54
DIV AB
PATIE, ZEHMEAS 13 (0DHEL00001101B), 2917 s BIME A A 17 (11HEL,
0001000B), 1ELFF&251=13X18+17. BEALAIEE AR EH G E .
/S KE (FM) :
ZiEEI%RES: [ 10 0 0 0100
#®{E: DIV

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

IfjgE:
1R

2451

DJNZ Rn,rel
EOKE (F1) :
WITEEA:
I RAD -

#BA1E:

T, A AEON kL

DINZIEA B K FINREBUTRE R =21, WRLE R AN, WEREE
SRR BT 4R e e A LB AT . ISR S LA ERAE RO N 00H, LS AR A
OFFH. ZIig4 Aimbr . Wi Hhrtibb it 8. &5 PCEme (g —
ZARLME ), SRENG S 2R SRR A 755 A R F2 i BIPC L s B AT,
byte TR I HRAE BT R A a7 A7 % S hk s E 2 Sk

R WFIZIE A RS B EERIRAS, B Abyte ATC2R OB 2 M i
i B A7 B PSRBT AN B S

% P ERAMI40H, SOHAI60HER JC/Jill/7/E01H. 7T0HAI15H, NfE4
DINZ 40H, LABEL 1
DINZ 50H, LABEL 2
DINZ 60H, LABEL 3
PATZ 5, FEFE B 265 S LABEL2AN AT,  HARR 3N RAM S IT I 9 548 %,
00H. 6FHAN15H. Z FrCAZE 1T/ MERIL AT, BN LG HE R0, AN 2 Bk
%Ak

{5 FHDINZ 454> 1] L7 (o Hh 7F A2 e b SEBLPS s KB 3R, b A — 4638 2 3tmT
PUERE R sz B P 25 K FE (I TB) ZE 3R (2~S1I2AMHL8s D .« F54 541

MOV R2,#8
TOOOLE:  CPL P1.7
DINZ R2, TOOGLE

AP L7 R RIFE 8K, MIMZEPL. 7/ A4 kb, BFA K ol 3 423 4 Bl 28 )
1, HrAp2AADINZER A HIATH A, 1A ACPLAR A AT [H] .

[\

| 1101 |1rrr| | rel. address

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

BSKE (FEDH): 3
Z IR
#%{E: DINZ
(PC) « (PC) +2
(direct) « (direct) — 1
IF (direct) > 0 or (direct) <0
THEN
(PC) « (PC) + rel
INC <byte>
IhRE: N1
AR : INCHE 4 K <byte> TR FIBE 1. R JFRAGE NFFH, TIN5 4% N00H,
GRS S MER G, LR3I, SR T BTN FEREES
HE
R WFIZIE A R B EEPIRAS, B Abyte TG BB 2 M i
1 4 H AR R A 2 R R A, AN S BRI 1
2450 R FTEAS0M A A NTEH(0111110B), P EERAMIK7TE A ST AITE 875 73 I FE E OFFH
F40H, N$54 751
INC @RO
INC RO
INC @RO
PAT TG, TR0 N AL NTFH, TN EERAMATEHAITEH B TG N 25 53731l A5
J%00HF141H.
INC A
BEKEGEFED: |1
PITEHE: 1
Zi#EHmAS: [ 00 0 00100
BIE: INC
(A) «— (A)+]
INC Rn
BEKEEFEN: |1
BITEHER: 1
ZiFHIYRAD |OO 0 O| lrrr
#1E: INC
(Rn) «— (Rn)+1
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INC direct
BEKE (FEMH: 2
“HEFISED: [ 0000 Jo 1 0 1] [ direct address |
#®AE: INC
(direct)«—(direct) + 1
INC @Ri
ESKE(ET: |1
“HFIES: [ 0000 [o 11
#BIE: INC
((Ri))—(Ri)) +1
INC DPTR
IhRE: HuEfeerim
AR ZAR A SV DPTR NI BhAE . 75 ZHER M, X 16hL e is &, v
DPLMFFHIE N 2 548 H00H,  [RIR3EA 21 507 7T DPH. Z45 A E AR MR AT o
2R R ME— 125 160 ZF A7 A I 1R 2 .
241 R FFA7F4sDPHAIDPLY A 45 735l N 12HFI0FEH,  WI$E 47 1)
INC DPTR
INC DPTR
INC DPTR
PAT5E S, DPHMDPLAS A 13HAO01H
BSKE (FNH) :
TR [ 10 1 0Joo0 1 1|
#1E: INC

(DPTR) « (DPTR)+1
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JB bit, rel

IfIgE:
AR

25451

BEKE (FH):
HATRIEA:

#BAE:

JBC bit, rel

L B 9 1 0 Bk A

W RbitfC R A B 1, Mk Blrel T8 8 AU hEAb 34T BN, k8347 F
— 2484 . BRER H bR bk IR A R Oy B S INPCHIME, (IR N — &R
AHE AT, ARl TR A TS AR 2 (F54 1IR3/ 1) nE|
PC L%, HPCERI N H bttt %484 FZ M R AL 5, (HAR 24 25
1, 1 HZEREA S bR EN .

R TR % N B 110010108,  EN#EHIME AS56H (010101108 . M54

JB P1.2, LABELI

JB ACC.2, LABEL2

S EEFH Bhr S LABEL2 AL 2 34T

3

2

[ 0010

| 0000 | | bit address | | rel. address

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

ThEE:
1AR

25451

BEKE (F1) :
HITRHA:
— HEHIRAS -

$RAE:

N g 1 kI o S

WRbIt T AL EIE 1, WP HE T IR Blrel & & (AL F 04T . IR
bitf SR 0, WARSHAT N —26454 . BRI B ARHuhb 4% 840~ 7 205
JeIINPCHIME, EHIGA N —&45 M 7 ihbl, SRSl ITCRIE 755 I
SR E (GBS MEE3A T MBIPC_ L2, WAIPCM Ay Abrtbdt, T HZEEAR
SRR BT

W WIRIZIE AW A RS T S IR A,
1 B A B8 R R, TS B A S
5 B ge i 45 A56H(01010110B), R4 FE 4
JBC ACC.3, LABELI
JBC ACC.2, LABEL2
B SRR BIFR S LABEL2AL 4047,  H B IN#S 0 N 248 452H (01010010B) .
3
2

[ 0001

A4 byte T AR I Kehs A& M3

| 0000 | | bit address | | rel. address

JBC
(PC) — (PC)+ 3
IF (bit)= 1
THEN
(bit) < 0
(PC) — (PC) + rel
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JC rel
Thig: Ftfipbednl, Mk
WA WORBEAIARE AL, WREFPBEH Blrel TR KL A LT BN, RSERAT R
B4 B BRI an 7 e S IINPCIME, AR 1A S HICIR 21
T A5 E bhE, ARl IHURIE RS IR W2 & (F82 A5 779)
MNEIPC L2, FritIPCIERIY HARHhE . Z3RAEA M AR AL
. BOREEALAR UL 0, R4 P
JC  LABELI
CPL C
JC  LABEL2
PAT e R, AR EA L, I S B Bk 2185 5 LABEL2Ab £ 4147
BEKE(FMH): 2
ZHEIHES: [ o100 000 0] [ reladdress
#B1E: JC
(PC) « (PC)+ 2
IF (C)=1
THEN
(PC) — (PC) + rel

JMP @A+DPTR

IfIgE:
1AR

241

BEKE (F1) :
PATRHA:
— IR -

#B1E:

) FE R
IO MERAT SO T AT IR A 1647 FIBHR R EF FIMEAR I,  JFERUER T — 208 40
THIFRA R, BB P MRS PC. BT 164 LR, (R FTDPLIKE Y 2
L3 7 TDPH. BN AFEIEIEE DPTR N EEHA KA . AT hR
&AL
& Znas AR I E A MR N0EI6) o NI 4 7 I 1552 7 B i B4 T Bk 4%
FIMP_TBL (1425 AIMPHE 4 rh i 3 — 2 L3047

MOV DPTR, #JMP_TBL

IMP @A+DPTR
JMP-TBL: AIMP LABELO

AIMP LABELLI

AIMP LABEL2

AIMP LABEL3
WRTFIEHAT LR FE 2P FINT, BN AH FEN04H, IBATE T i 4 2B 2lbR 5
LABEL2AL 3047 o

W AIMPRE— 2715964, HIMAEBEER T, SABEETEAN Db hER
ZE2NF
1

2

[ o111 Joo 1 1]
JMP

(PC) < (A) + (DPTR)
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JNB bit, rel

Thie: W RbitHTRRIIALA 9 1Bk .
WA ARt RN A0, WEERE Blrel irRF AL AT, AN, ASHAT F—%
B4 BRI BRI Ansbih 5. e nPChofE, MEHSE R N — &1 E 7
fib, ARGl TR KA 25 A s e (3R MER3AN 7)) INBIPC R 2%, B
PCERI HArtbhl. 12354 RN BRI 80, (BRSSO IHUE, 1 Hi%i%
VEAR 5 m bR AL
240: it 1A 110010108, RINESHIEN56H (01010110B) o 54751
JNB P13, LABELI
JNB  ACC.3,LABEL2
AT J5 He 3 B 7 e B b 5 LABEL24b 24047
BEKE(FM: 3
WITREA: 2
Z#EHI%AS: [ 0011 [000 0] [ bitadres | [ rel address
#1E: INB
(PC) — (PC)+ 3
IF (bit)=0
THEN  (PC) « (PC) + rel
JNC rel
Thie: ARt fobr SR Bk
WA WCRBEAARE N0, WIREFPBbEE Blrel T AR KL A LT BN, REERAT T I
B4 BRI BAR AR I an N Oy k5. Se I nPCIIME N2, A FLHE S HINCHR
AR T AR ML, SR EeTACRKIA 1T 5 A R R (FR 2 ER2 7
) IEPCLZ, HHIPCERIN H AR ML, Z A A SRR EAL
240 B AAR B 1, M4
JNC LABELI
CPL C
JNC LABEL2
PATEERSE, BEAAREA K0, JF B0 B B b7 5 LABEL2AL 24147
BEKE (FM): 2
ZHEBI%AS: [ 0101 [000 0] [ reladdress
#1E: INC
(PC) — (PC)+2
IF (C)=0
THEN  (PC) « (PC) + rel
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JNZ rel
ThEE: o BES i Py 28 R0 ki
WA R FINEAREMT AN, B ARER Bk Elrel P AR A HIIEAL 24047, R B4
RLHER0, GREEPAT T — %484 BhEEH F AR 2 0 a0 R 07 Uit 55 JedBPCRO (B
n2, PRJELrel FriCR AR5 RARX s & (RS RE2D 73 melPC EX, #
IPCAEEI N H bRt . BRAF IR 2N Es A SR AR, A mbr S,
2450 BRI IIYILREIN00H, NHEL 71
JNZ LABELI
INC A
JNZ LAEEL2
PATTEEESG, BN ALROIH, BT P FIhR S LABEL2A E047 .
BOKE (FH): 2
ZHBIMIS: [ o1 11 Jooo0 0] [ reladdress
BAE: INZ
(PC) «— (PC)+ 2
IF (A)#0
THEN  (PC) « (PC) + rel
JZ,  rel
ThRE: 47 RIMAsHI A 0N B
WA R RINSAREA N0, TR ARE Bk Blrel T AR AL AL 24047, IR &4
RL#R A0, FRBAAT T — 26454 BhECH H bRtk 12 00 07 305 SedEPCI(H 1Y
N2, SRl AR AT F 5 A i B (82 1SR 7)) INEIPC B, Hr
FIPCEEN A H bttt . #RAEERE T RIS HEA 2R AR, Nt &L,
2450 BREMESIYIAEN0IH, NIE4 75
JZ  LABELI
DEC A
JZ  LAEEL2
PATEEIG, RINERIA AL RO0H, HFLFH4 . $h5 5 LABEL2AL 244047
ESKE(FTH): 2
ZHEBISRAS: [ 0110 000 0] [ reladdress
B 1z
(PC) — (PC)+2
IF (A)=0
THEN  (PC) « (PC) +rel

106



STC12C2052AD & 51) 1 Fr W45 e

LCALL addrl6

hee: KA
WAA: LCALLA T 1AM addr16fT4aHbbEAL I FHIFE. B PCIIMEIE N3, 15 PCHE M 'EFE
LCALLK) T —4464 1Hht, SRJ5H166PCHIMESAL AN SA AR IUE AR (AL 71T
TE4E) , [FIRT3EARTRET N2, SRJE FRAELCALLE A 1 85 2921 A 354 (O B 45 il 2
APCHIEAL F I DPHAVEA, 7 DPL, F2 7 M H FIPC TR B i bk &b I 45T
T T RE AT UG T 64K BRE 7 A7-fifs 25 18] AR Al kit Ak o % B VE R SRR A .
2645 ARFEEIVIEAE J0TH, KRS SUBRTNE 23 I RS 7 A7 A 2e bk 1234 H. WBAT G
T T-Hihk0123HFE 4,
LCALL SUBRTN
FeA8E 48 09H, N EERAMIOSHATO9H 55 ) N 4543 A 26HAT01H,  HLPCHI 4]
{8 91234H.
BSKE (FEH: 3
TR | 0001 | 0010 | | addr15-addr8 | | addr7-addr0
##1E: LCALL
(PC) — (PC) +3
(SP) < (SP) + 1
((SP)) «— (PC,,)
(SP) < (SP) + 1
((SP)) = (PC\s)
(PC) «— addr,s,,
LJMP addrlé6
NEE: Kpkss
YRA: LIMP{fSCPUTC Bk % Fladdr1 6T HE (AL PATRE . FEIZ IR A S22 7 A2
3T A W ANFE I T BB PC I i 6 T2 T DPHAME AL T2 DPL . F2 5 M T PCAEL X I (1)
Huhik A UG AT o 1Z 1647 B bbbk o] 37 T 64K BFE 7 A7 il 25 18] FRAE ] Mo hik Ak o 12884
SR AR A
2450 BIFR S IMPADRYY /> it (IR FEE M 2 bl 12340, A2 T3kl 1234HK45 4
LIMP JMPADR
PATEE G, PCI Y RETEAR }91234H.
BEKE (FEMH: 3
Tt R | 0000 | 0010 | | addr15-addr8 | | addr7-addr0
B4E: LIMP
(PC) < addr,s,,
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MOV <dest-byte>, <src-byte>

INRE: kTR
THAR BB E R R AT AR R N A B 228 LR E BT R B I och . %
RN SR IREAER, WA S Al Z A2 AbR AT
MOVHE 42125 A Ib i A RIEIIE 4, VEEEEOR B e dl ik, 3
35 AT IR 15F
26450 (R Y EBRAMPI30HEL TC I P 25 H40H,  T40HEE TT 1 P 25 M 10H. 3 111 s hy
11001010B (0OCAH) . MFE4F5
MOV RO, #30H :R0<=30H
MOV A, @R0O  ;A<=40H
MOV  RI,A :R1 <=40H
MOV B, @RI :B<=10H
MOV @RI, Pl  ;RAM (40H) <= 0CAH
MOV P2, Pl :P2 #0CAH

PATE G, 0N A N30H, RN/ 11N A N40H, FA7E4RBH
W2 910H, RAMAA0HER TCRIP2 111 P 253 H0CAH .

MOV A,Rn
ESKEEFED: 1
WATER: 1
THEFISES: [ 11 1 0 [ 1 rrr

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

*MOV A,direct
BEAKE(FDY: 2

ZHHIES: [ 11 10 Jo 1 0 1] [ directaddress
B1E: MOV
(A)« (direct)

3. MOV A, ACCELHIES.

MOV A,@Ri
BOKEFT): 1
WITEHE: 1
ZHERISRES: [ 11 1 0 Jo1 1

#®1E: MOV
(A) — ((RD)
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MOV A #data
HOKEE (F9) -
PATEHA:
ARG -
1BR1E:

MOV Rn, A
ESKE (F1) :
WATEER:
ZHHIRAS
BRAE:

MOV Rn,direct
BEKE (F1) :
WITREHA:
4D :
1A

MOV Rn,##data
BEKE (F1) :
WITREIER:
ZHEFI4RAD -
BRAE:

MOV direct, A
RSKE (F9) ;
MITREIE:
— 4D :
#BAE:

MOV direct, Rn
EOKE (F1) :
MITREIE:
— HEHIRAT :
BRAE:

[ 0111

[0

| | immediate data

MOV
(A)«— #data

1
1

[[(1 111

K

MOV
(Rn)—(A)

2
2

[ 1010

K

| direct addr.

MOV
(Rn)«—(direct)

2
1

[ 0111

[ 1

| immediate data

MOV
(Rn) « #data

2
1

[ 1111

[0

| direct address |

MOV
(direct) <« (A)

2
2

[[1000

[ 1

| direct address |

MOV
(direct) « (Rn)
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MOV direct, direct
BESKE (F1): 3

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

MOV direct, @Ri

BSKE (F1):
HITEER: 2
ZEHEAD: [ 1 000 Jo 11 i ]| [ direct add. |
#®1E: MOV

(direct)«—((R1))
MOV direct,#data
BEKE (FW: 3
WATAHER: 2
ZaEHEIRAD: [0 1 1 1 Jo 1 0 1] [ direct address |

B1E: MOV
(direct) « #data

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

THEFISRED: [ 11 o1 1

#1E: MOV
(RD)) «(A)

MOV @Ri, direct
BEOKE (FW): 2

WITEHA: 2

TSRS [ 1010 o1 1| [ directadd
B1E: MOV
((R1)) « (direct)

MOV @Ri, #data
BOKIE (F) . 2

“HEEIES: [ o1 11 Jo 1 1] [ immediate data
#B1E: MOV
((Ri)) < #data
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MOV <dest-bit>, <src-bit>

IfiRE:
WiEA

2451

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

#B1E:

MOV  bit,C
ESKE (F1) :
HATEHA:

T ERAD -
#B1E:

FE AR

H<sre-bit>fLF (1177 /R AL B ] Bll<dest-bit> 1 & MIEIE o 25, WAMRIES
WA A RREBARE, AT E R F AL A AR H At 75 17 28 A
PREL.
R BHEAIAR ECHIYME AL, Ui FTP2 AR (A £ 110001018, 3 111 £l o 15 B A
35H(00110101B). NI#54 /541

MOV  P13,C
MOV  C,P33
MOV  Pl2,C

PATE, BEAAREMOE T, IO LSRR N39H (00111001B) .

[1 01

MOV
(C) « (bit)

0 |0 0 1 1| | bit address |

2
2

[1 00

MOV
(bit)« (C)

1 |0 01 0] | bit address |

MOV DPTR, #data 16

Iige:
1R

25451

BEKE (F1) :
WITEHA:
—EFI GRS :

#B1E:

164 (15 BT TR B B 4R

LB AN 1600 BUL R B Fe 5T DPTR . 16457 3 B0, S A 1 45 25 1 AN
B3, HADPHA AU R #datal 611 8 7, i DPLHAE BT St #datal 6FMK 7
Fio ANFEMFRENL

LIRS M —— 4 e — IR 16 BRI TR 4 .
B4
MOV  DPTR, #1234H
P 3L BRI 1234H3E N B TR 4T A7 2% . DPHAUME N12H, DPLAI{E N34H.

3

2

[1 00 1]J0o o0 o0 0] [ immediate data15-8
MOV

(DPTR) « #data,s ,

DPH DPL « #data,  , #data,,
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MOVC A, @A+ <base-reg>

IhE:
AR :

2541

R Al As AR T 8 CR B Feik % Rinds4

MOVCHE & K2 A7t 28 TR AR = 1 BUR B AR5 B R IN28 4. B AR i 8 =
AL B BN B TR TR S 8 B AT 1 6h k2 A7 28 (DPTRELPC) HIEUEA
IiFEAa . QiR CAPC v 4788, WITE Bmas WA INBIPC /T, PCHg ZAL3Gm 2
TR EAIMOVCZ G B A stk Wi 2 UIDPTRONSELE 27 4785, TG UL &l
TEPAT ORI INIE T, RSO 2k (AL AR 1B 25 80 o AR AR MR AT o

TR B MASARMEAL T-0~4 2 0], 41T FEIFEN 2 n#s 4+ fE ##9 FHDB Y15
4 GEXFAD EXAMEZ —.
REL-PC: INC A
MOVC A, @A+PC

RET

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

IR Z 7B 2 BT 2080 N0 1H, AT TR, BhnssrifE
A NTTH. MOVCHEA Z RTIINC AR 42N T AE AR RETIM R E M. Wi
MOVCHIFEAE Z (4 2 MRS Bk, AN T IERH SRR, UK AH R
M 5 i 3 Ronasa L.

MOVC A,@A+DPTR

BEKE (F1) :
HATEHA:
4D -

#BA1E:

MOVC A,@A+PC

BEKE (F1)
PITRHA:
4D -
1A

1

2

[100 1 Joo1 1]
MOVC

(A) < (AHDPTR))

1

2

[ 1000 Joo11
MOVC

(PC) « (PC)+1

(A) — (AHEPC)

112



STC12C2052AD & 51) 1 Fr W45 e

MOVX <dest-byte>, <src-byte>

INRE:
AR

25451

MOVX A,@Ri

BOKE (F1)
AT
Z B RAS -

#BA1E:

SRR IE

MOVXHE 4 F T8 RN S MM ECla A7 if 4% < ML B Hcdi . Rl AE Rk f 4
MOV G M ¥ Xo MOVX A AP, EATZ 18] X AIFE T-5 i S SR RAM
R TR e L ik 847 (134 5 1647 ) o

ST VRPRAL, AT TAE S AE A I ROMR AR AL A7 bk B & A 3% PO T
HSNERI/OY TR L B BUNIRAMER S, 8A7AGHIE L ig . 45 B05 M AKX IRAM
BRI, nlfEm O 5] RS S A b S S . SR T fEMOVXEE 4 2 Aiids g i 48
A, b e 1 5] AV o

XF 2R, I H R DPTR ™ A 1607 1y stihik . 24 P23t 1 A% HY % 2%
KILEDPHIN P ZEIT, P2IIHFIA TN 6 25 A7 g8 PR R FOR IS . 78U 9 U I R I 2540
FEBIIS, X Fp oy A R EE, RN TR BEAIME A R I & fr s .

TERSE R, a] DUR A WA I MOVX TR 4. 2V I R R JRAM
XA, BE R DA SR e S DPAEP23 11 _F 4 bk (R s 2, e m) DA R 4%
B4, ARk A P23 L B, P B ROBERIA HE S HE MOV X5

4.

B — AN S A/ HOR 2k 1AM RAMAF 66 88, A0 H256B (1 Intel 1)
8155 RAM / /O / TIMER) , 1Z%A7-fif #8143 3805 1 /% I1PO L, 3 LI P3H A T2 41t
AMHRAMIT 5 (32 645 5. ot FPURTP2 A AR 38 F 4 N /4 o 11 . ROFIRIA (548 4>
FIN12HAI34H, AMTRAMMI34H L ICAF i A 56H, W R TH K 4 751 -
MOVX A, @RI
MOVX ~ @RO, A

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

2
[T 11 0Joo0 13

MOVX
(A) < (Ri)

MOVX A,@DPTR

EKE (F1) :
MITEER:
I YmAD -
BAE:

1
2

[ 1110 Joooo

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

B (1) -
HATRA:
IR
1

2
[[(11 11 Joo i

MOVX
(Ri))— (A)

MOVX @DPTR, A

ESKE (F1) :

1

BITREHEE: 2
ZHEFISRRS: [ 1111 [0000
21E. MOVX
(DPTR)«—(A)
MUL AB
IheE: IRk
WAA: 1Z484 AT H T2l RN Es A AT A7 8 B BB AT S 8 B B ek . I AR B 160 e AR
TS AL AAAE R Inas A, T R SAL AP A B A7 2B« A ALK T-255(0FFH) , U &
P AR WS ERRES . FEPITIZIEAN, bR GRS E.
2450 B ZI0ESAVIEAE J980(S0H), 217 2sBIKAILAE 160 (OAOH), MIFE4

EOKE (F1) :
PITREA:
— B RA -

#BAE:

MUL AB

SRIF3RAN12 800 (3200H), P LA A48 BI{EAZ A32H (00110010B) , SRANZRHE S,
BEAR B E AL, B SIS E.

1

4

[1 01 ofJo 1 00

MUL
(A)70 (A)X(B)
(B)ss
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NOP
Theg: E4RfE
WER: PUTAIRL )G, BRLEHATHE RS . R TPCHL, JAh /7 dsfibr S A A
A
;BB AR I P2 SR 75 51 A L I AR IR RSP s i kb FR RS AL
MAW O o HROUEFASETBMCLRIEA T, ARkt N G R 1AL A
o BRI 5 BB AN BAMRIHL AR . wT DL R A R Oy SOk SEBL TR I T ik
(B s gUa A
CLR P2.7
NOP
NOP
NOP
NOP
SETB P27
BOKE (FT): 1
“HFISES: [0 0 0 0Jo 0 0 0
#{E: NOP

(PC) « (PC)+1

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

IhE:
THAR

2541

WA B R s B

ORL#E 444 Hi<dest-byte>Hl<src_byte>FH i (M A5 4575 BT (38 i 502
B, 4 AT ITE <dest-byte> FF AR T MR 70 . R AE AR b oL

FiMRIERUR ok, SH6RFH TR, 4 H R IEROR SIS AR, YR lE
TR T, FB T, PR FH R ST T 4 H R
S ELH S Iy R, VBRI RO DS B BB B

VERR: ISR A M RIS T 3 LR, 7154 <dest-byte>F AR 04
3R B8 U HE R B % TR SRR T AR e A 3L e B B

B BN #s 4R 3E N0C3H (11000011B), 27745 R0F FIEE N55H(01010101)
JUEERSE
ORL A, RO
PATIE, BRI A RODTH(11010111B). 24 H (iR ER0E B h 5ds =
i}, ORLYEA W] A RAEATL AT RAM R G & i 25 77 o T I 35 M I B . FUTab
Hefy e B LR BRI e, BT RN LUR BB TERR A R I AL, T B2
FINERATEIZAT IR P S T U . PATHR S
ORL  P1,#00110010B
ZJa, HEIORES. 4 2Bl

115



STC12C2052AD £ 41| 1 B HLAE 7S

ORL A,Rn
EOKE (F1): 1
BUTREER: 1
I 4RA [01 0 o1 r ¢«

#1E: ORL
(A) —(A)V(Rn)

ORL A,direct
BEKE(FMH): 2
MITEH: 1
ZHEFIZRED: [ 0 1 0 0 [o 1 0 1] [ directaddress

#4E: ORL
(A)«— (A)V (direct)

ORL A,@Ri
BOKE(FMH): 1
WITEER: 1
“HEFISRED: [0 1 0 0 Jo 1 1 i

#1E: ORL
(A)—(A)V((Ri))

ORL A #data
ESKE(FEMW: 2
PATEE: 1

“HEEI4EES: [0 1 0 0 Jo 1 0 0] [ immediate data
#4E: ORL

(A)— (A)V #data
ORL direct, A
BEKE(FM): 2
WATAR: 1
ZHEFIZRED: [0 1 0 0 [0 0 1 0] [ directaddress

#1E: ORL
(direct)«— (direct) \VV/ (A)
ORL direct, #data
ESKE (FH): 3
I 4RAD [0 1 0 0Jo o 1 1] [ directaddress | [ immediate data |

#1E: ORL
(direct) «— (direct) \/ #data
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ORL C, <src-bit>

hRE: A E R iEREIE
WA i Si<sre-bic T RRIMI AL AT, MEMIAARE; BN, R AR ER S FIR
BAE, EILGESH, MTEEERZ R <77 RRGERIEAEU EHR, H
PR SR RAZL . TEPATARIRE AN, AR HAb AR AT
250 YPATW RIS AN, 2 HACSP1.0=18{ACC.7=180V =01, B IFHibrEC:
MOV  C,Pl.0 :LOAD CARRY WITH INPUT PIN P10
ORL C,ACC.7 :OR CARRY WITH THE ACC.BIT 7
ORL C, /OV :OR CARRY WITH THE INVERSE OF OV
ORL C, bit
ESKE(FEH: 2
ZHEFIZRES: [ o 1 1 1 Jo 0 1 0] [ bit address
#21E: ORL
(©) = (O)V(bit)
ORL C, /bit
BESKEFE®H: 2
ZHEHEIRAS: [ 1 0 1 0 Jo 0 0 0] [ bitaddress
#1E: ORL L
(C) « (O)V(bit)
POP direct
e dkk
AR SRR AREN TR E N ERAM B N ZY, BRIBEHR1. 2805, KBl n W L% 2
thdirect T 1B R IR BT (EEETF U7 T3, ZBEREIFR &L .
ZE451) . PR IRAT IWIME N32H, AERAMAI30H~32HE 7T 58 70 59 920H. 23HA
01H. NHATH4:
POP DPH
POP DPL
ZJE, FRAREMEA K30H, HHRfEE A AN0123H, BLIFE 4
POP SP
P AEEN AR N20H o
R EXMEFREE LT, 5 NS (20H) 287, FRFeE a2
2FH, ZRFHEEE20HK BN, A H20H.,
BESKE (FEDH: 2
HITEER: 2
T YmAL | 1 1 01 |0 00 0| |direct addressl
#1E: POP

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

hee: JEAL
UEER:  RRAREFE LN, ARJE ¥ direct TR R AR 2 N 258 B i B FHAR TR £ 45 1€ 19 P ERAMAT:
R ICH 2o ZEREA AR B AL
200 WAEHEN W RS R I R TR A (E N09H, B s fR 4 DPTRAME N0123H. T4 AT
AT S
PUSH DPL
PUSH DPH
25, HRIEEFAEH0BH, FEIEHEE23HAMOIHAN BIFEA A RAMIOAHAOBHAE fif B
JoZ .
BESKE (FED: 2
Z#EBIZEES: [ 1 1 0 0 Jo 0 0 0] [ direct address
#{€: PUSH
(SP) — (SP)+ 1
((SP)) « (direct)
RET
hee: MTHIFEIRIA
RRH: BUTRETIEAN, K PCHE R EAL 7 FMRAL I WA R, AR FBET 2. AR
G, TR TE I PCIE T N Rl AL TR A AT, — RS OL T, %8 2 FIACALLEK
LCALLECA R« S8 4 HIPAT AT AR EA4L
2450 WARIRE IORIE NOBH, N EFRAMIKIOAHFIOBHAEfi% B 76 P (I 73 5 N2 3HAN
01H. NI#E4:
RET
PATIE, ARFGEN09H. T2 K MO123H L HiE b 4k 2 Hh AT .
BESKE (FH) :
Z#EHEIAS: [0 0o 10 Jo 0 1 0
$#{E: RET

(PCs.5) < ((SP))
(SP) « (SP) -1
(PCy0) < ((SP))
(SP) « (SP) -1
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RETI
INRE:  RIR [
WA PATIZIEAE, B MR PCE TR AR AL 7, RE IR E R R, R
Bz FR S R fh A e, TR eI . HALFIE B AR Z M. (HREFIRE TPSW
NG E B B WAl R A o TR PP 4k 458 AT 72 2 T PCARL BT X I F b b R 2 B
17, — RSB R ZILTR N O R — 44684 EPITRETHR A, WA MM
SR BAR B A e 2 i ot P B AR S A A B, IS A FE A B e S A vh () R B 2 Rl 7
EHAT144E4 .
4 VARTEEIWIME NOBH, 45 B hE0 123 HAL (1948 A AT 25 o b la) 7= 2 bbb, A3
RAMOAHFIOBH S S N 25 70 i A23HAN0TH . UHE 4
RETI
PATEE )G, FRAREIA09H, HTR [ )G FE 5 4842 M0 123 H bk 4304 T
S KE (FH) :
HITRHEE: 2
ZHEFISRES: [ 0 0 11 [0 0 1 0
#{€. RETI
(PCys55) < ((SP))
(SP) « (SP) -1
(PC;) < ((SP))
(SP) « (SP) -1
RL A
heE: K BInEAh M BER AR A
WER: K RInas s AR e FE 146, Hp AL TR B BIAL0. 1% 3R A AT A S AR AL .
240 W E LM AN N0CSH (11000101B) , N4
RL A
PATIE, BEINSSMIN AR RSBH (10001011B) , HAREAAZ500 .,
BEKEGFEN: |1
BITEER: 1
TSRS [0 0 10 Jo 0 1 1]
#{E: RL
(An+1) < (An) n=0-6
(A0) — (A7)
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RLC A
IhEE: I AR
WERR:  BUMASHISALEIE AR AL bR & —RIEA LR 1. HrP LT NS bR, BRI RR G
WIRIR SR D0, ZFB4 AR HARbR B A7 .
2450 RE RIS AR{E ~N0CSH(11000101B), NI454
RLC A
PATE, 0 2N 4R%0E 48 H8BH(10001011B), HEA bR LS B A7 .
BEKE(FEN: |1
PITEHEE: 1
ZtEI%RAS: [0 0o 11 Jo 0 1 1]
#1E: RLC
(Antl) < (An) n=0-6
(A0) — (C)
(C) < (A7)
RR A
INEE: K BN AEUE A A R
YRA: K RIS EERAI KA AL, Ao RN T, BIPEIR AR, 1%1R
AT R EAL
2450 W RN A FOCSH (11000101B) , NIFE4
RR A
HAT G BB N A EROE2H (11100010B) , AREAI A28,
ESKE(FET: 1
HITEHEE: 1
ZHEFIZRES: [0 0 00 [0 0 1 1]
#1E: RR
(An) < (Antl) n=0-6
(A7) < (A0)
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RRC A
IheE: HHIIERL R
WEA:  BNAR A0SO B RO bR — A A RS 1. HAR A0 NI FRE, HEAIAR £
WIIRSEFE BT, %IR8 AR HAD bR B4
245 R E N1 J90C5H(11000101B), HEAIFRE N0, MHE4
RRC A
PATIE, 30 208 48 H62H(01100010B), HEAIAR &4 B A7 .
BEKE (FH): |1
IR [0 0 01 Jo o 1 1]
#¥{E: RRC
(Ant1) < (An) n=0-6
(A7) < (©)
(C) < (A0)
SETB <bit>
Thee: HEir
BA: SETBIRA MDKAHRIAIRIE 1, HERVERT RAT DL A br B A T BB F- BT
AR A AN R H AR B A
00 BOEAARERIEE, i L IR 34H(00110100B),  WIHE 4
SETB C
SETB  P1.0
PATIE, BEAPREAR N, a1 RS AR 35H(00110101B).
SETB C
BEKE (FH): 1
ZHEHEIRED: [ 1 1 01 Jo o 1 1
#1E: SETB
C)«1
SETB bit
BESKE (FH): 2
PATAHA: 1
Z#EHI%RAD: [ 1 1 0 1 Jo 0 1 o] [ bitaddress |
¥{€: SETB
(bit) — 1
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SJMP rel
IhRE: JEBkEE
TR FEP AR Blrel Fros bl 44T o B ARHLEERR a0 R v 5 B RPCE M2,
IR FHR A 5277 (Birel) FTRRIE FF5 M a in#PC L, 53 KHPCRNE
B i) B Artthhk. BrCL, B pTu R 2 A4 (HISIMP) Hihk i RT 128725 fl )5
12775,
2450 ¥hr SRELADRXS M (K454 bk 67 T R FE M 24 100123, R4
SJIMP RELADR
g% G AL T0100H, 444758 %i84 )5, PCEHALR0123H.
VER: LB, BESIMPII T — &4 rhk20102H, Kk, B imEs
FoN0123H-0102H=21H. H4b, WIRSIMPHIWE TR ZOFEH, AR R A 1464
AT PRTEIR
ESKE(ET: 2
“H#HEIES: [ 1 0 00 Jo 0 0 0] [ reladdress
1E. SIMP
(PC) «— (PC)+2
(PC) — (PC)+rel

SUBB A, <src-byte>

IfiRE:
TR

25451

AL A YRk

SUBBHE 4 M B 28 th s F2 <sre-byte> A (1 2 1A B Bl Mgt A br &, Ik
I E RS R E T Bnasrh . dn B AT L S 7407 T B, SUBBKG 2 E {73247
Fr& (Rt o B0, BRI E. (WREHITSUBBIE AT, HEAikr&
COZP BN, XK IEAT T 285 B ks B, 724 T80 e
TARZIRAS, B E RIVRERAE S N B nas i 2 ) W RAE AT Ik
BERINE, FEIAL ) EE AL, A AR EACS Y BN RN fH
fr; MEBTALEA, BOEHTAE AL, TiEerii%a, g RSOV B AL,

MPHTHE TS BEREIEEN, FOVERL, WEREIESR M e b4
T B, ERBURER R A T IEEL

R o S| WA W= % 2 | I = I 7 1| = &7 283 1] 72 | SRV B4
Sk

W BN AR B N0CIH(11001001B). A7 A7 A5 R2 (KB A54H(01010100B), ik
FibrECH B . W TF1E4:
SUBB A, R2
PATIE, B8 as J974H(01110100B), BEALFR & CHIHBIBERFR £ ACHE
%, bR ECH AL .

VEE: OCOHIEF54HMN %2 75H, B EIRAHHE S, @ T7ESUBBIEA#UT
A, ARG CE AW BN, R fe R4 BIn /R B L br s, 5 38174H. Hik,
USRAEHEAT BRS P O 20 LB SR, AR ECHPIRZS R 40, A4 M HSCRK
CLR C 84 {Ed M bR ECHEE .
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SUBB A,Rn

ESKE (F1) -
PATREIEA:

#BA1E:

SUBB A, direct

BOKE (F1) -
HATEIHA:
I 4REG :
#BAE:

SUBB A, @Ri

KR (F15)
HATR:
IR
HR1E:

SUBB A, #data

1
1
[100 1 [ 1rrr]

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

[1 00

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

1 |0 1 0 1| |directaddress|

1
1
[1 00

SUBB
(A) = (A) - (O) - (Ri))

1Jo 1 1 i]

ESKE (FH): 2
Z#EHEIED: [ 1 0 0 1 Jo 1 0 0] [ immediatedata |
#{E: SUBB
(A) < (A) - (C) - #data
SWAP A
IhgE: P BRI E ARy
iRA: SWAPTRA 4 BN gs K4rs (hi3~020) FlvEahs (fSr7~f74) Bsikirsci, szbr b
SWAPH; A th i MUNANL G IR TE S o T84 REIAR ENL .
2450 W RN N A NOCSH (11000101B) , MIFE4

ESKE (F1) :
HITEHA:
—EFI GRS -
181

SWAP A

AT, BN A RSCH (01011100B) .
1

1

[1 1 00]Jo 100

SWAP
(As) <<= (Ary)
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XCH A, <byte>

TIRE:
AR :

2451

XCH A,Rn

EOKE (F1)
PITRHA:
— BEHIRAS -

RAE:

XCH A, direct

BEKE (FM:
HATEER:
BRAE:

XCH A, @Ri

RO KIE (FT)
PUTRH:

— IR

1A

2T e BN g A AR Y A

XCH#E 4 ¥ <byte> T8 C (71BN 2 R hna%, R Z0nes 18 W
B \<byte>FT{8E M F LT . F54 IR EAELON B M8 ES R v S0k 70 3
FRRTht. HEShEMmeFaRmbESht.

PEROMI N 2 N hE20H, BN as4E A3FH (00111111B). A FRAMIK20H 5§ 5C 1 N
Z5975H (01110101B), MiF54

XCH A, @RO

PAT G, PIESRAMIFI20H B G (1404 45 93FH (00111111B), ZIN#A K A 272N
75H(01110101B),

1
1
[T 100 [ 1rrrx

XCH
(A) <= (Rn)

[1 100 o101 ] [ directaddress |

XCH
(A) < (direct)

1
1

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

INgE:
1AR :

241

K (F9)
HATR:
IR

#BA1E:

22 i R I0AR A @RIk B R T H AR k44T

XCHDIE4 ¥ B2 N B R 7TT (620~3, — TStk fl ek BCDig) AllF] 4%
THER A RAM SR T I BE AT S, H B IE T (h7~4) FIARZEm. 54k,
ZAR AR ENL .

WROMAE 7 HiE20H, ZA02%$H9 A 2 936H (00110110B). I EERAMIFI20H #7017
H%cdE 975H (011110101B). WIFE4

XCHD A, @RO

PATE, PEBRAM 20HH IG5 A8 R 76H (01110110B), ZINE N A48 Ky
35H(00110101B).

1
1
[1 101 Jot1 1

XCHD
(As0) <= (Rizo)

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

IfigE:
AR

241

FR R R E
XRLYE 4 K <dest-byte>Fl<src-byte> T3 7T 48 BB AL k7 48 7 8L 5,
45 RARAEIE<dest-byte> TR I AR B IR A HMbR S,

PIM R AR I SRR o T AL DT 50 4 H I ERAE RO Rmas i, IR fE %
AR S A7 ds Fhk . EIRThE. A MRS USRI S0k 24 H RS0
ATEET ARG, JRERAE ST AR RN A B S

T WRAZE S BARE B 51 L RPIRZS, 84 dest-byte T AR (1 4wt
7 M3t 11 i S S A 8 T AR B i, T AN AN 5 R L S ) A

T B2 AN 25 7 2S00 P 2520 51 J90C3H (11000011B)F10AAH(10101010B), I
4

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

4 H PR EOR T BRI T AR, %452 B FTRAM LT EE B 77 4%
AL . FARBREE A U, EBITIE R S e . 74
XRL P1,#00110001B

PATIE, PLEARINIS. 4. OBEUR.
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XRL A, Rn

BOKE (F1)
PITRHA:

b 2 A

1A

XRL A, direct

BSKE (FT)
BATREIHA:

Z i FIGRAD -
BRAIE:

XRL A, @Ri

ESKE (F1):
PATREHA:

T SRAS
BRAE:

XRL A, #data

K (F1)
HATR:
IR
HR1E:

XRL direct, A

BOKE (F1)
WITRHA:

Z HEHIRAS -
#BA1E:

K (F15)
HATR:

b 2

$RAE:

1
1

:|01

10|lrrr

XRL

(A) < (A) ¥ (Rn)

2

1

| 0110 |0 101 | |directaddress|
XRL

(A) « (A) + (direct)

1

1

[01 1 0Jo1 1

XRL

(A) —(A) ¥ (RD))

2

1

|01 1 0|0100| |immediatedata|
XRL

(A) <« (A) ¥ #data

2
1

|01 1 0|0010| | direct address

XRL

(direct) «— (direct) * (A)
XRL direct, #dataw

3
2

:|Ol

1 oJoo1 1]

direct address

immediate data

XRL

(direct) «— (direct) + # data
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5.3.2 Instruction Definitions of Traditional 8051 MCU

ACALL addr 11

Function:
Description:

Example:

Bytes:
Cycles:
Encoding:

Operation:

Absolute Call

ACALL unconditionally calls a subroutine located at the indicated address.The instruction
increments the PC twice to obtain the address of the following instruction, then pushes the
16-bit result onto the stack (low-order byte first) and increments the Stack Pointer twice.
The destination address is obtained by suceesively concatenating the five high-order bits of
the incremented PC opcode bits 7-5,and the second byte of the instruction. The subroutine
called must therefore start within the same 2K block of the program memory as the first
byte of the instruction following ACALL. No flags are affected.

Initially SP equals 07H. The label “SUBRTN” is at program memory location 0345H. After
executingthe instruction,

ACALL SUBRTN

at location 0123H, SP will contain 09H, internal RAM locations 08H and 09H will contain
25H and 01H, respectively, and the PC will contain 0345H.

2
2

[a1029 a8 1[0 0 1 0] [ a7a6a5a4 [ a3 a2al a0

ACALL

(PC)— (PC)+2
(SP)—(SP) + 1

((SP)) « (PC,,)
(SP)—(SP) + 1
((SP)«—(PCis5)
(PC,()«< page address

ADD A,<src-byte>

Function:
Description:

Example:

Add

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

OV is set if there is a carry-out of bit 6 but not out of bit 7, or a carry-out of bit 7 but not bit
6; otherwise OV is cleared. When adding signed integers, OV indicates a negative number
produced as the sum of two positive operands, or a positive sum from two negative operands.

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

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

ADD A,RO

will leave 6DH (01101101B) in the Accumulator with the AC flag cleared and both the carry
flag and OV set to 1.
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ADD A,Rn
Bytes:
Cycles:
Encoding:

Operation:

ADD A,direct
Bytes:
Cycles:
Encoding:

Operation:

ADD A,@Ri
Bytes:
Cycles:
Encoding:

Operation:

ADD A #data
Bytes:

Cycles:
Encoding:

Operation:

1
1

| 00 1 0 | Il rrr

ADD

(Ay—(A) + (Rn)

2

1

| 0010 |0 101 | |directaddress
ADD

(A)—(A) + (direct)

1

1

[00 1 0Jou1 1

ADD

(A)y—(A) + ((Ri))

2

1

[ 0010 Jo100] [ immediatedata |
ADD

(A)«—(A) + #data

ADDC A,<src-byte>

Function:
Description:

Example:

Add with Carry

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

OV is set if there is a carry-out of bit 6 but not out of bit 7, or a carry-out of bit 7 but not
out of bit 6; otherwise OV is cleared. When adding signed integers, OV indicates a negative
number produced as the sum of two positive operands or a positive sum from two negative
operands.

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

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

ADDC A,RO

will leave 6EH (01101101B) in the Accumulator with the AC flag cleared and both the carry
flag and OV set to 1.
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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 [0 1 1]
Operation: ADDC
(A)—(A) +(O) + (Ri))
ADDC A #data
Bytes: 2
Cycles:
Encoding: | 00 1 1 [0 1 00| [ immediatedata |
Operation: ADDC
(A)«—(A) + (C) + #data
AJMP addr 11
Function:  Absolute Jump
Description: AJMP transfers program execution to the indicated address, which is formed at run-time by
concatenating the high-order five bits of the PC (after incrementing the PC twice), opcode
bits 7-5, and the second byte of the instruction. The destination must therefore be within the
same 2K block of program memory as the first byte of the instruction following AJMP.
Example: The label “JMPADR” is at program memory location 0123H. The instruction,
AJMP JMPADR
is at location 0345H and will load the PC with 0123H.
Bytes: 2
Cycles: 2
Encoding: [al0 a9 a8 0] 0 0 0 1 | | a7 a6 a5 a4 | a3 a2 al a0
Operation: AJMP
(PC)«— (PO)+2

(PC,y)« page address
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ANL <dest-byte>, <src-byte>

Function:
Description:

Example:

ANL A,Rn
Bytes:
Cycles:
Encoding:

Operation:

ANL A.direct
Bytes:
Cycles:
Encoding:

Operation:

ANL A,@Ri
Bytes:
Cycles:
Encoding:

Operation:

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

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

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

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

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

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

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

1
1

[o1T 01 J1irrr

ANL
(Ay—(A) /\ (Rn)

2
1

[ 0101

ANL
(A)—(A) /N (direct)

[0 1 0 1] [ direct address

1
1
[o1 01 Jo1 13

ANL
(Ay—(A) /\ ((Ri))
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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

(C) < (C) N\ (bit)
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ANL C, /bit

Bytes:
Cycles:
Encoding:

Operation:

[ 1011 Joooo] [ bitaddres |
ANL L
(C)—(C) A\ (bit)

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

Function:

Description:

Example:

Compare and Jump if Not Equal

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

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

The Accumulator contains 34H. Register 7 contains 56H. The first instruction in the sequence

CINE  R7#60H, NOT-EQ
; e ; R7=60H.
NOT_EQ: JC REQ_LOW ; IF R7 < 60H.
; e e ; R7> 60H.
sets the carry flag and branches to the instruction at label NOT-EQ. By testing the carry flag,
this instruction determines whether R7 is greater or less than 60H.

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 Jot1o 1] | directaddress | |  rel address

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

ELSE
C)«0
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CJNE A #data,rel

Bytes: 3
Cycles: 2
Encoding: [ 1 0 1 1 [0 10 1| [ 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
(€)1
ELSE
(C)«—0
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CLR A
Function: Clear Accumulator
Description: The Aecunmlator is cleared (all bits set on zero). No flags are affected.
Example: The Accumulator contains SCH (01011100B). The instruction,
CLR A
will leave the Accumulator set to 00H (00000000B).
Bytes: 1
Cycles: 1
Encoding: [ 1 1 10 0100
Operation: CLR
(A)=0
CLR Dbit
Function: Clear bit
Description: The indicated bit is cleared (reset to zero). No other flags are affected. CLR can operate on
the carry flag or any directly addressable bit.
Example: Port 1 has previously been written with SDH (01011101B). The instruction,
CLR P12
will leave the port set to 59H (01011001B).
CLR C
Bytes: 1
Cycles: 1
Encoding: [ 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
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CPL A
Function: Complement Accumulator
Description:  Each bit of the Accumulator is logically complemented (one’s complement). Bits which
previously contained a one are changed to a zero and vice-versa. No flags are affected.
Example: The Accumulator contains SCH(01011100B). The instruction,
CPL A
will leave the Accumulator set to 0A3H (101000011B).
Bytes: 1
Cycles: 1
Encoding: [ 1 1 11 J0100
Operation: CPL
(A)—=(A)
CPL bit
Function: Complement bit
Description: The bit variable specified is complemented. A bit which had been a one is changed to zero
and vice-versa. No other flags are affected. CLR can operate on the carry or any directly
addressable bit.
Note:When this instruction is used to modify an output pin, the value used as the original
data will be read from the output data latch, not the input pin.
Example: Port 1 has previously been written with SDH (01011101B). The instruction,
CLR PI.1
CLR P12
will leave the port set to S9H (01011001B).
CPL C
Bytes: 1
Cycles: 1
Encoding: [ 10 1 1 Joo 11
Operation: CPL
(€)= (©)
CPL bit
Bytes: 2
Cycles: 1
Encoding: [ 1 0 1 1 [0 0 1 0] [ bitaddress
Operation: CPL
(bit) « (bit)
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DA A

Function:
Description:

Example:

Decimal-adjust Accumulator for Addition

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

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

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

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

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

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

ADDC A,R3
DA A

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

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

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

ADD  A#99H
DA A

will leave the carry set and 29H in the Accumulator, since 30+99=129. The low-order byte
of the sum can be interpreted to mean 30 — 1 = 29.
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Bytes: 1
Cycles: 1
Encoding: [ 11 01 [0 10 0
Operation: DA
-contents of Accumulator are BCD
IF - [[(As9) > 9]V [(AC) = 1]]
THEN(A; ) < (As) + 6
AND
IF [[(A)> 9] V(O =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
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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 1i
Operation: DEC
(Ri))—((RD)) - 1
DIV AB
Function: Divide
Description: DIV AB divides the unsigned eight-bit integer in the Accumulator by the unsigned eight-bit
integer in register B. The Accumulator receives the integer part of the quotient; register B
receives the integer remainder. The carry and OV flags will be cleared.
Exception: if B had originally contained 00H, the values returned in the Accumulator and
B-register will be undefined and the overflow flag will be set. The carry flag is cleared in any
case.
Example: The Accumulator contains 251(OFBH or 11111011B) and B contains 18(12H or 00010010B).
The instruction,
DIV AB
will leave 13 in the Accumulator (ODH or 00001101B) and the value 17 (11H or 00010010B)
in B, since 251 = (13x18) + 17. Carry and OV will both be cleared.
Bytes: 1
Cycles: 4
Encoding: [ 10 0 0] 0100 |
Operation: DIV

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

Function:
Description:

Example:

DJNZ Rn,rel
Bytes:
Cycles:

Encoding:

Operation:

DJNZ direct, rel

Bytes:
Cycles:
Encoding:

Decrement and Jump if Not Zero

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

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

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

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

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

will cause a jump to the instruction at label LABEL 2 with the values 00H, 6FH, and 15H in
the three RAM locations. The first jump was not taken because the result was zero.

This instruction provides a simple way of executing a program loop a given number of times,
or for adding a moderate time delay (from 2 to 512 machine cycles) with a single instruction
The instruction sequence,

MOV R2.#8
TOOOLE: CPL P1.7
DINZ R2, TOOGLE

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

2
2
| 1101 | lrrr | | rel. address
DINZ
(PC) — (PC)+2
(Rn) < (Rn) - 1
IF (Rn)>0or(Rn)<0

THEN

(PC) « (PC)+rel

3
2
| 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

Example:

INC A

Bytes:
Cycles:
Encoding:

Operation:

INC Rn

Bytes:
Cycles:
Encoding:

Operation:

INC direct

Bytes:
Cycles:
Encoding:

Operation:

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.

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.

1
1

[0000Jo100

INC
(A) «— (A)t1

1
1

[000 0] 1 rrr

INC
(Rn) < (Rn)+1

[ 0000

INC
(direct)«—(direct) + 1

| 0101 ] | direct address
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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 01H.
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 P1.2,LABELI

JB  ACC.2, LABEL2

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

3

2
[[0o010

| 0000 | | bit address | | rel. address

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

Function: Jump if Bit is set and Clear bit
Description: If the indicated bit is one,branch to the address indicated;otherwise proceed with the next
instruction. The bit wili not be cleared if it is already a zero. The branch destination is
computed by adding the signed relative-displacement in the third instruction byte to the PC,
after incrementing the PC to the first byte of the next instruction. No flags are affected.

Note: When this instruction is used to test an output pin, the value used as the original data
will be read from the output data latch, not the input pin.
Example: The Accumulator holds 56H (01010110B). The instruction sequence,
JBC ACC.3,LABELI
JBC ACC.2,LABEL2

will cause program execution to continue at the instruction identified by the label LABEL2,
with the Accumulator modified to 52H (01010010B).

Bytes: 3
Cycles: 2
Encoding: [ 0001 [000 0] | bitaddes | [ 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 LABEL1
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) « (PO)+2
IF (O)=1
THEN

(PC) « (PC) + rel
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JMP @A+DPTR
Function: Jump indirect
Description:  Add the eight-bit unsigned contents of the Accumulator with the sixteen-bit data pointer,
and load the resulting sum to the program counter. This will be the address for subsequent
instruction fetches. Sixteen-bit addition is performed (modulo 2'°): a carry-out from the low-
order eight bits propagates through the higher-order bits. Neither the Accumulator nor the
Data Pointer is altered. No flags are affected.
Example: An even number from 0 to 6 is in the Accumulator. The following sequence of instructions
will branch to one of four AJMP instructions in a jump table starting at ]JMP_TBL:
MOV DPTR, #JMP_TBL
IMP @A+DPTR
JMP-TBL: AJMP LABELO
AJMP LABELLI
AJMP LABEL2
AJMP LABEL3
If the Accumulator equals 04H when starting this sequence, execution will jump to label
LABEL2. Remember that AJMP is a two-byte instruction, so the jump instructions start at
every other address.
Bytes: 1
Cycles: 2
Encoding: [ 01 11 [oo11|]
Operation: JMP
(PC) < (A) + (DPTR)

JNB bit, rel

Function:

Description:

Example:

Bytes:
Cycles:
Encoding:

Operation:

Jump if Bit is not set

If the indicated bit is a zero, branch to the indicated address; otherwise proceed with the next
instruction. The branch destination is computed by adding the signed relative-displacement
in the third instruction byte to the PC, after incrementing the PC to the first byte of the next
instruction. The bit tested is not modified. No flags are affected.

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

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

INB
(PC) — (PC)+ 3
IF (bit)=0

THEN  (PC) « (PC) + rel
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JNC rel
Function: Jump if Carry not set
Description: If the carry flag is a zero, branch to the address indicated; otherwise proceed with the next
instruction. The branch destination is computed by adding the signed relative-displacement
in the second instruction byte to the PC, after incrementing the PC twice to point to the next
instruction. The carry flag is not modified
Example: The carry flag is set. The instruction sequence,
JNC LABELI
CPL C
JNC LABEL2
will clear the carry and cause program execution to continue at the instruction identified by
the label LABEL2.
Bytes: 2
Cycles: 2
Encoding: | 0101 [0000] | reladdress
Operation: JNC
(PC) « (PC)+2
IF (C)=0
THEN  (PC) « (PC) + rel
JNZ rel
Function: Jump if Accumulator Not Zero
Description: If any bit of the Accumulator is a one, branch to the indicated address; otherwise proceed
with the next instruction. The branch destination is computed by adding the signed relative-
displacement in the second instruction byte to the PC, after incrementing the PC twice. The
Accumulator is not modified. No flags are affected.
Example: The Accumulator originally holds 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: | 0 1 11 [0000] | reladdress
Operation: INZ
(PC) « (PC)+2
IF (A)#0

THEN  (PC) « (PC) + rel
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JZ rel
Function: Jump if Accumulator Zero
Description: If all bits of the Accumulator are zero, branch to the address indicated; otherwise proceed
with the next instruction. The branch destination is computed by adding the signed relative-
displacement in the second instruction byte to the PC, after incrementing the PC twice. The
Accumulator is not modified. No flags are affected.
Example: The Accumulator originally contains 01H. The instruction sequence,
JZ LABELI
DEC A
JZ LAEEL2
will change the Accumulator to 00H and cause program execution to continue at the
instruction identified by the label LABEL2.
Bytes: 2
Cycles: 2
Encoding: | 01 10 [0000] | reladdress
Operation: JZ
(PC) « (PO)+2
IF (A)=0

THEN  (PC) « (PC) + rel

LCALL addr16

Function:
Description:

Example:

Bytes:
Cycles:
Encoding:

Operation:

Long call

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

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

LCALL SUBRTN

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

3
2

| 000 1 | 0010 | | addr15-addr8 | | addr7-addr0

LCALL

(PC) «— (PC)+3
(SP) — (SP)+1

((SP)) « (PC5.)
(SP) — (SP)+1

((SP)) «— (PCs5)
(PC) < addrs,,
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LJMP addrle

Function:

Description:

Example:

Bytes:
Cycles:
Encoding:

Operation:

Long Jump

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

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

LIMP JMPADR

at location 0123H will load the program counter with 1234H.
3
2
[ 0000

0010 | | addr15-addr8 | | addr7-addr0

LIMP
(PC) « addrs

MOV <dest-byte>, <src-byte>

Function:
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 11 [0 10 0] [ immediatedata
Operation: MOV
(A)«— #data
MOV Rn, A
Bytes: 1
Cycles: 1
Encoding: | 1 1 11 [ 1 rrr
Operation: MOV
(Rn)—(A)
MOV Rn,direct
Bytes:
Cycles: 2
Encoding: | 1010 | l rrr | | direct addr.
Operation: MOV
(Rn)«—(direct)
MOV Rn,##data
Bytes: 2
Cycles: 1
Encoding: | 0111 | lrror | | immediate data
Operation: MOV
(Rn) « #data
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MOV direct, A
Bytes:
Cycles:
Encoding:

Operation:

MOV direct, Rn

Bytes:
Cycles:
Encoding:

Operation:

| direct address |

MOV
(direct) « (A)

2
2

[ 1oo0o0 [1

| direct address |

MOV
(direct) « (Rn)

MOV direct, direct

Bytes:
Cycles:
Encoding:

Operation:

3
2

[ 1ooo0 Jo

1

dir.addr. (src) |

MOV
(direct)«— (direct)

MOV direct, @Ri

Bytes:
Cycles:
Encoding:

Operation:

2
2

[ 1oo0o0 Jo

direct addr. |

MOV
(direct)—((Ri))

MOV direct,#data

Bytes:
Cycles:
Encoding:

Operation:

MOV @Ri, A
Bytes:

Cycles:
Encoding:

Operation:

3
2

[o1 11 o1

direct address |

MOV
(direct) « #data

MOV
((Ri)) < (A)
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MOV @Ri, direct

Bytes:
Cycles:
Encoding:

Operation:

2
2

[[(1010

MOV
((Ri)) « (direct)

[ 01 1] [ directaddr

MOV @RI, #data

Bytes:
Cycles:
Encoding:

Operation:

2
1

[ 0111 [ immediate data

MOV
((Ri)) « #data

[01 1]

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

Function:

Description:

Example:

MOV C,bit
Bytes:
Cycles:
Encoding:

Operation:

MOV bit,C
Bytes:
Cycles:
Encoding:

Operation:

Move bit data

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

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

MOV  P13,C
MOV  C,P3.3
MOV  P12,C

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

[1 01

MOV
(C) « (bit)

0o 0 1 1] [ bit address |

2
2

| 1 00 bit address |

MOV
(bity— (C)

1 Jo o 1 o |
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MOV DPTR, #data 16

Function:
Description:

Example:

Bytes:
Cycles:
Encoding:

Operation:

Load Data Pointer with a 16-bit constant

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

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

The instruction,

MOV  DPTR, #1234H

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

3

2

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

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

MOVC A, @A+ <base-reg>

Function:

Description:

Example:

Move Code byte

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

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

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

[100 1 Joo1 1]
MOVC

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

Bytes:
Cycles:
Encoding:

Operation:

1
2

[ 1000 Joou11

MOVC
(PC) « (PC)+1
(A) — (AYH(PC))

MOVX <dest-byte>, <src-byte>

Function:
Description:

Example:

MOVX A,@Ri
Bytes:

Cycles:
Encoding:

Operation:

Move External

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

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

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

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

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

An external 256 byte RAM using multiplexed address/data lines (e.g., an Intel 8155 RAM/
1/0O/Timer) is connected to the 8051 Port 0. Port 3 provides control lines for the external
RAM. Ports 1 and 2 are used for normal I/O. Registers 0 and 1 contain 12H and 34H.
Location 34H of the external RAM holds the value 56H. The instruction sequence,

MOVX A, @RI
MOVX  @RO, A

copies the value 56H into both the Accumulator and external RAM location 12H.

2

[11 1 0Joo0 1
MOVX

(A) — ((Ri))
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MOVX A,@DPTR

Bytes: 1
Cycles: 2
Encoding: | 1 110 [0000
Operation: MOVX
(A) < ((DPTR))
MOVX @Ri, A
Bytes: 1
Cycles: 2
Encoding: [ 1 1 11 JooT1i
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 (S0H). 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:
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 J0o 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.

153



STC12C2052AD £ 41| 1 B HLAE 7S

ORL A,Rn
Bytes:
Cycles:
Encoding:

Operation:

ORL A,direct
Bytes:
Cycles:
Encoding:

Operation:

ORL A,@Ri
Bytes:
Cycles:
Encoding:

Operation:

ORL A #data
Bytes:
Cycles:
Encoding:

Operation:

ORL direct, A
Bytes:

Cycles:
Encoding:

Operation:

[01 0 o1 rr

ORL

(A) < (A)V(Rn)

2

1

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

(A)— (A)V (direct)

1

1

[0 1000 1 1

ORL

(A)—= (A V((RD)

2

1

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

(A)—(A)V f#data

2
1

| 01 00 |0 01 0] |directaddress|

ORL

(direct)«— (direct) VV (A)

ORL direct, #data

Bytes:
Cycles:
Encoding:

Operation:

3
2

[0 1 0 0o o1

1| | direct address |

| 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,/0V ;OR CARRY WITH THE INVERSE OF OV
ORL C, bit
Bytes: 2
Cycles: 2
Encoding: [ 0 1 1 1 [0 0 1 0] [ bit address |
Operation: ORL
(C) — (C)V(bit)
ORL C, /bit
Bytes: 2
Cycles: 2
Encoding: [ 1 0 1 0 [0 0 0 0] [ bitaddress |
Operation: ORL _
(C) « (C)\V(bit)
POP direct
Function: Pop from stack
Description: The contents of the internal RAM location addressed by the Stack Pointer is read, and the
Stack Pointer is decremented by one. The value read is then transferred to the directly
addressed byte indicated. No flags are affected.
Example: The Stack Pointer originally contains the value 32H, and internal RAM locations 30H
through 32H contain the values 20H, 23H, and 01H, respectively. The instruction sequence,
POP DPH
POP DPL
will leave the Stack Pointer equal to the value 30H and the Data Pointer set to 0123H. At this
point the instruction,
POP SP
will leave the Stack Pointer set to 20H. Note that in this special case the Stack Pointer was
decremented to 2FH before being loaded with the value popped (20H).
Bytes: 2
Cycles: 2
Encoding: | 1 1 0 1 [0 0 0 0] [ direct address |
Operation: POP

(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 [0 0 1 0
Operation: RET

(PCis55) < ((SP))
(SP) « (SP) -1
(PCy,) < ((SP))
(SP) « (SP) -1
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RETI
Function: Return from interrupt

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

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

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

Encoding: [ 0 0 11 Jo 0 1 0

Operation: RETI
(PCis5) < ((SP))
(SP) < (SP) -1
(PCy) < ((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
(Ant1) < (An) n=0-6
(A0) « (A7)
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RLC A
Function: Rotate Accumulator Left through the Carry flag
Description:  The eight bits in the Accumulator and the carry flag are together rotated one bit to the left. Bit
7 moves into the carry flag; the original state of the carry flag moves into the bit 0 position.
No other flags are affected.
Example: The Accumulator holds the value 0C5H (11000101B), and the carry is zero. The instruction,
RLC A
leaves the Accumulator holding the value 8BH (10001011B) with the carry set.
Bytes: 1
Cycles: 1
Encoding: [0 0 11 [0 0 1 1]
Operation: RLC
(Antl) < (An) n=0-6
(A0) ()
(©) — (A7)
RR A
Function: Rotate Accumulator Right
Description: The eight bits in the Accumulator are rotated one bit to the right. Bit 0 is rotated into the bit 7
position. No flags are affected.
Example: The Accumulator holds the value 0C5H (11000101B). The instruction,
RR A
leaves the Accumulator holding the value OE2H (11100010B) with the carry unaffected.
Bytes: 1
Cycles: 1
Encoding: | 0 0 00 [0 0 1 1|
Operation: RR
(An) < (Antl) n=0-6
(A7) < (A0)
RRC A
Function: Rotate Accumulator Right through the Carry flag
Description: The eight bits in the Accumulator and the carry flag are together rotated one bit to the right.
Bit 0 moves into the carry flag; the original value of the carry flag moves into the bit 7
position.No other flags are affected.
Example: The Accumulator holds the value 0C5H (11000101B), and the carry is zero. The instruction,
RRC A
leaves the Accumulator holding the value 62H (01100010B) with the carry set.
Bytes: 1
Cycles: 1
Encoding: | 0 0 01 o 0 1 1|
Operation: RRC
(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
(O)«1
SETB bit
Bytes: 2
Cycles: 1
Encoding: [ 1 1 0 1 Jo 0 1 o] [ bitaddress
Operation: SETB
(bit) « 1
SIJMP rel
Function: Short Jump
Description: Program control branches unconditionally to the address indicated. The branch destination is
computed by adding the signed displacement in the second instruction byte to the PC, after
incrementing the PC twice. Therefore, the range of destinations allowed is from 128bytes
preceding this instruction to 127 bytes following it.
Example: The label “RELADR? is assigned to an instruction at program memory location 0123H. The
instruction,
SIMP RELADR
will assemble into location 0100H. After the instruction is executed, the PC will contain the
value 0123H.
(Note: Under the above conditions the instruction following SIMP will be at 102H.Therefore,
the displacement byte of the instruction will be the relative offset (0123H - 0102H) = 21H.
Put another way, an SIMP with a displacement of OFEH would be an one-instruction infinite
loop).
Bytes: 2
Cycles: 2
Encoding: [ 1 0 00 [0 0 0 0] | rel address |
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 0COH minus 54H is 75H. The difference between this and the above result is due
to the carry (borrow) flag being set before the operation. If the state of the carry is not known
before starting a single or multiple-precision subtraction, it should be explicitly cleared by a
CLR C instruction.

1
1
[100 1 J1rrr]

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

[1 00

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

1 |0 1.0 1] |direct addressl

1
1

[1 00

SUBB
(A) —(A)- (O) - (R))

1o 1 1 i]
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SUBB A, #data

Bytes: 2
Cycles: 1
Encoding: | 1 0 0 1 | 01 00 | | immediate data
Operation: SUBB
(A) < (A) - (C) - #data
SWAP A
Function: Swap nibbles within the Accumulator
Description: SWAP A interchanges the low- and high-order nibbles (four-bit fields) of the Accumulator
(bits 3-0 and bits 7-4). The operation can also be thought of as a four-bit rotate instruction.
No flags are affected.
Example: The Accumulator holds the value 0C5H (11000101B). The instruction,
SWAP A
leaves the Accumulator holding the value SCH (01011100B).
Bytes: 1
Cycles: 1
Encoding: | 1 1 00 [0 1 0 0|
Operation: SWAP
(Avg) <= (Ary)
XCH A, <byte>
Function: Exchange Accumulator with byte variable
Description: XCH loads the Accumulator with the contents of the indicated variable, at the same time
writing the original Accumulator contents to the indicated variable. The source/destination
operand can use register, direct, or register-indirect addressing.
Example: RO contains the address 20H. The Accumulator holds the value 3FH (00111111B). Internal
RAM location 20H holds the value 75H (01110101B). The instruction,
XCH A, @RO
will leave RAM location 20H holding the values 3FH (00111111B) and 75H (01110101B) in
the accumulator.
XCH A,Rn
Bytes: 1
Cycles: 1
Encoding: | 11 0 0 [ I rrr
Operation: XCH
(A) <= (Rn)
XCH A, direct
Bytes: 2
Cycles: 1
Encoding: | 1 100 [0 10 1| [ directaddress |
Operation: XCH

(A) < (direct)
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XCH A, @Ri
Bytes: 1
Cycles: 1
Encoding: [ 1 100 Jo 1 1 i
Operation: XCH
(A) <= ((RD)
XCHD A, @Ri
Function: Exchange Digit
Description: XCHD exchanges the low-order nibble of the Accumulator (bits 3-0), generally representing
a hexadecimal or BCD digit, with that of the internal RAM location indirectly addressed by
the specified register. The high-order nibbles (bits 7-4) of each register are not affected. No
flags are affected.
Example: RO contains the address 20H. The Accumulator holds the value 36H (00110110B). Internal
RAM location 20H holds the value 75H (01110101B). The instruction,
XCHD A, @RO
will leave RAM location 20H holding the value 76H (01110110B) and 35H (00110101B) in
the accumulator.
Bytes: 1
Cycles: 1
Encoding: | 1 101 [0 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)

[01 10 o101 ] [ directaddress |

XRL
(A) « (A) A (direct)

1
1

[01 1 0Jou1 1

XRL

(A) — (A) A (Ri))

2

1

[01 1 0J0o 1 00] [ immediate data
XRL

(A) « (A) A #data

2

1

[01 1 0Joo0 1 0] [ direct address
XRL

(direct) < (direct) A (A)

XRL direct, #data

Bytes:
Cycles:
Encoding:

Operation:

3
2
[o1r 1 0Joo 1 1] |

XRL
(direct) < (direct) A # data

direct address | | immediate data
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#utk | W | (IPHIP) ” "
INTO .
0003H |0 (highest)| PXOH, PX0 | 0,0 |0,1| 1,0 1,1 1E0 EX0/EA
(I 0) (highesy
Timer 0 |000BH| 1 PTOH,PTO | 0,0 |o0,1|1,0] 1,1 TFO ETO/EA
INTI
~foosH| 2 |eximpxi| 0,0 |o1]1,0] 1,1 IE1 EX1/EA
(Gl
Timerl |001BH| 3 PTIH,PTI | 0,0 |o,1|1,0] 1,1 TF1 ETI/EA
UART |0023H| 4 psH,Ps | 0,0 |o1|10] 1,1 RI+TI
PADC SPIH,
ADC/SPI |002BH| 5 - 0,0 |0.1]1,0] 1,1 |ADC FLAG+sPiF|(BAPCIYESPD /EADC_SPI/
PADC_SPI EA
PPCA_LVDH, CF+CCFO0+CCF1+ |(ECF+ECCFO+ECCF 1+ELVD)
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IR HCIE S e, &St 2 ks, fili.

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 _Routine(void) interrupt 4;
void ADC_SPI Routine(void) interrupt 5;
void PCA_LVD_Routine(void) interrupt 6;
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A

AE BT /4R
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1. P R IFSERIE. AUXRFIWAKE CLKO
STC12C2052AD Z 51 5. 5 HLCPUSS HH Wi (1) FF il ol B e, 5 o W 05 A2 75 ¢ Fe 0 PP BT
& A SR R T FO R AT A7 RIE (TENER BRI RE 29 A7 8%, BRI hhl NASH) Filfy, HAg

.

IE : i ir&afads (AIALSHk)

SFR name | Address bit B7 B6 B5 B4 | B3 | B2 | Bl BO
1IE ASH name | EA | EPCA LVD | EADC SPI | ES | ET1 | EX1 | ETO | EXO0

EA : CPUE I i dI67, EA=1, CPUJFUT W, EA=0, CPUJSEMA Hh Ik Hid .
EAFIE FH & A b B fo T BP0 e da i) o RIS A Wi 1 20 A2 BASE ) LA 52 4% T B
L HR BT o VR4 A 48 i

EPCA LVD:

EADC SPI :

PCAR R A W7 A AR o 7 SRRz o 3% PCABE B o I S AR ALV D A 7 1)
SR WTHEHIAL, BT IR, R e e A PCAR W FILVD H B .
EPCA_LVD=1, F¥FPCARSHR A WG A I 8 5

EPCA_LVD=0, 2% 11-PCA R rp Wi A I o 1

A/DFEH W RSP T R V507, 1% & ADCH T A2 SPIFF T 1) s rh 45 5, 1oz
AFTHF, BRIV =4 ADCH K FISPIH BT

EADC SPI=1, foifA/D#:H ki FISPIH T

EADC _SPI=0, Zki-A/D#: b AISPIA .

ES : XXXl e vrfi. ES=1, FSRVFH4TEFE; ES=0, 251LH 47 1k,

ET1 : @I /AT BTG b T b fr. ET1=1, RYFTIH W, ET1=0, Z51ET1d0#,
EX1: MW TR W R vrfr. EX1=1, FSVFZMHSHETIHE EX1=0, &5 1E4ME W1 .
ETO : TOff)3 W fo 44z, ETO=1, FUFTOH M ET0=0%%1ETOH .

EXO0 : AN W0 T i . EX0=1, foiFHl; EX0=0%% 1.

AUXR : #Bheif7ds CORAIAc3Hhk)

SFR name

Address bit B7 B6 BS B4 B3 B2 B1 | BO

AUXR

8EH name | TOx12 | T1x12 | UART MOx6 | EADCI | ESPI | ELVDI

EADCI: A/D#4Hb W 5ol 7o VAL
EADCI=1, FREA/DEH AT,
EADCI=0, Z&FA/D&HT,

ESPI: SPIFR KT BT 78 R4

ESPI=1, fu¥F-SPIH TS
ESPI=0, %% L-SPIAHT.

ELVDI : &ALV D A 7 s b 5o 477
ESPI=1, fC¥HEEMMILVDH 7
ESPI=0, Z& F{KEAGMLVDH 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| - - |TicLko|TocLko

B7 - PCAWAKEUP: fEf AT, ZHARTFPCA LA/ TR B iEpowerdown.
0: ZE1EPCA EFH/ T BEE Wit B powerdown ;
1: FRVFPCA EFHAT/ R BT H W e i powerdown o

B6 - RXD PIN IE: R T, fLYFP3.0(RXD) T ERI, tHAEERXDMeEpowerdown.
0: Z511-P3.0(RXD) FF4#FERI, 25 1ERXDMLEpowerdown ;
1: fo¥FP3.0(RXD) FFEHTERI, B RFRXDMEpowerdown o

B5-T1_PIN_IE: #iifsCF, RFTU/P3. SN EHT BT ks &, tHEfE T 1IN B powerdown.
0: ZEIET1/P3.SIH R PR E TR WibR &, R IET 1M EEpowerdown ;
1: FRVFTI/P3SHH T BT WibR &, R VFT1HIM B powerdown .

B4 -TO PIN_IE: $#irifiisC N, SLiFTO/P3. 4N MU B TOH Wrbr &, 1A fE TOMIM: B powerdown.
0: ZEIETO/P3.4JI N FEVE B TOR bR &, 25 IETOMIME B powerdown ;
1: FCVFTO/P3.AJN FEHT B TOH ks &, RV TORIM: B powerdown «

TICLKOFTOCLKO 5 R 83 5, TEUAVEN A

STC12C2052AD £ 5 ¥ HLEA LG, IE. AUXRFAWAKE CLKO#:i%0,
B “17 83 “0” IE. AUXRHAIWAKE_CLKOAH R AL, SEH 0 5 BRAE 1k 4 o B i o 7 e
W, AAE S AN R FC YR b W 0 E] IHE CPU T I B . B 3T TE [ P 28 AT il A 384 48 4ok
S¢EL (SETB BIT; CLR BIT) , WA HFi#/Ef 4958 (RIMOV IE, #DATA, ANL IE,
#DATA; ORL IE, #DATA; MOV IE, A%) . HHIAUXRAIWAKE CLKO (ARAI{fz3Hhk) BIW
A0 FIMOV  AUXR, #DATA 5MOV WAKE CLKO #DATA#E 4 kiR .
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2. R ERITHIF FRSIPAIPH
fE48051 . LA A AR TR e, BV /e ARt gt, v LASEI i g ik & .
STC12C2052AD Z #1| B 5 HLd ek 152 BB 3 0 i e ik Dl e 2 A7 (TPH) A I AH AL, m] s Hh A
F BB BN S R AR EIP, AARBRegd A ERE, S51£E58051 5 K HLF
G et Eeteoe o
— M IEEPAT AR e e h W RE A = L e b W B b iy, (RS RERE 55— AMIRIL e b i B
i, —EHATRISE R, BFREFEARETL, & W X G BT — 235 2 A Bem B i b
WrHIiE . LA FTIR wT UE 44 R R TH P Ak FE AR -
LARAR G b Wr T e s AR e 2 h W i b i, e 2 ANRE
2 ATAT] —Fhrp i ORNE R R POR M) , — BRI, A2 1R 2 W B
STC12C2052AD F 41 51y HLE v A &AL Se G4 27 A7 2 B X
IPH: B o g il 2 A7 28 my O T2 3H4k)
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: i e e ds il B A7 as ik (rT Az T-4k)
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
1P B8H name - PPCA _LVD | PADC SPI| PS PTI PX1 PTO PX0

PPCA LVDH, PPCA_LVD: PCA 1 i A G MLV D W 16 5 242 il 47 .
PPCA_LVDH = 0 HPPCA_LVD = OfJ, PCA WM ALV D H W A e ARA S 4+ W (H1 5 2%.0)
PPCA_LVDH = 0HPPCA_LVD = 1#}, PCA Wi MK EAMLVDH W A EARAR e g W (kg 1)
PPCA_LVDH = 1 HPPCA_LVD = Of}, PCA WM ALV D H B A% s Je g b W (o 242)
PPCA_LVDH = 1 HPPCA_LVD = 1#}, PCA Wi MK EAIMLVDH W A4 s 26 2 b i (56 243)
PADC_SPIH, PADC_SPIL: A/D¥% 4 rh W7 FISPIH b {18 56 2 il 47 .
HPADC_SPIH,=0 HPADC_SPI=0IF, A/D¥ i b IrAISPIH I A i AR 56 2% v bt (PR 4642 0)
PADC_SPIH=0 HPADC SPI=1I5, A/D#:#irh W MISPIH W JyBLARAR 26 2% h b (L5 2% 1)
PADC_SPIH=1HPADC_SPI=0f}, A/D¥% ¥ WrAISPIH Wi Ayt i e 2 Hh e (PR 264 2)
4PADC_SPIH=1 HPADC SPI=1I5, A/D#% e i FISPIH 7 Jy i e 1 S6 2 h i (5644 3)
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PSH, PS: & 11 i se e 4z il iz
2PSH=0 HPS=0/, £ F11 7 Wi A iR e 4 ik (P56 2%0)
PSH=0 HPS=11f, #H 119 Mo ABARAR S 2 b b (TR 56 2%1)
PSH=1HPS=0fF, = [11 9 W AR Sk e g0 A b (PR 5k 2 2)
MPSH=1 HPS=11}, & 1A s g W (L5t 43)

PT1H, PT1: &} 281 it o6 o5 il iz
MPTIH=0 HPT1=0/}, & &% 1 B A sl s g W (256 220)
MPTIH=0 HPTI=1HF, 5 &% 1 Wi s ie i s g b iy (fh 5k 2 1)
MPTIH=1HPTI1=08}, & 2% 1+ W e g b (/e gi2)
MPTIH=1HPTI=1/F, &% 1 IBrA S s s g W (B 56 243)

PX1H, PX1: AN b 1A Se e gz A
MPX1H=0 HPX1=01}, MR W7 1A BARI e g i (115 440)
MPXTH=0 HPX1=11}, #MaBeh i ARG Se b b (52 1)
MPX1H=1 HPX1=00}, AN W1 95 s e 2 b (L 5 24.2)
MPX1H=1 HPX1=1HF, A~ i1y 5 m I e 4 b W (5 243)

PTOH, PTO: & i #50 H i £ 56 2 4% il o7
4PTOH=0 HPTO=0I}, 5 20  Wr Ay e IR A1 56 2% 7 (1256 2%0)
2PTOH=0 HPTO=1H}, &M 220 W A EARAR S g i (PR st 2 1)
HPTOH=1 HPTO=01, & 250 WA m it sa g i (P /e g2)
HPTOH=1 HPTO=11f, & 2$0 7 Ay i fIe Se g b b (Fe e 443)

PXOH, PXO0: 4N W0 e gzl iz o
2 PXOH=0 H.PXO0=0/, 4Nk W0 A AR e g B (115 2%0)
HPXOH=0 HPXO0=11}, #hSrfWr0 AR e g il (o4 1)
PXOH=1 HPXO0=01f, #Mikrh W0 AH st se b b (5 202)
HPXOH=1 HPXO0=11}, M Wr0 AR m i e g i (P gk3)

Hh T S G ) B A7 2R IPRNIPHI A& e el A R & “1” il “0” o (HIPZFA7asml
fr#edE, PrCAn] AT R TR 2 Bl T BB TR S BRIIPI N A . TMIPHZF A7 28 I N 28 R Be =1
BB AR HT . STC12C2052AD F# 41 . LR AL S IPAIIPHIS HO0H, &> i 5 9 KA
Vsl
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. EBTER /T BESTH HF FESTCON
TCONAE I 45/ 1F AR TO. TR M7 4y, RIS WAIAFTO. T1% H R WrE A 4TS K

RS, TCONHE T :
TCON : EN 88/ Eas sl 57 (A hr5-4k)

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

TCON 88H | name | TF1 | TRl | TFO | TRO | IEl | IT1 | IEO | ITO
TF1: TG Wb S . TIRRVEHEUR, ABHIMETT A v £ 2™ A i el el £

TR1:
TFO:

TRO:

IE1:

ITI:

1EO:

ITO:

“1” TF1, [ACPUERPWr, —BEARFRICPUNIRN Wi, A HEE “0” (WaH
EME “07 )

SEI 28 1is 1T A .

TO% b & . TOWE RV THE LS, MAHMEFFEINLTHEL S wm e, hiE kg
“1” TFO, [[MCPUIERTM, — EARFRCPUNN %P, A S0 (Ha] d 2
BAEO)

SEIT 2R0MIiB AT I .
RIS IS SRYE (INT1/P3.3) k. IEI=1, AW CPUIE R W, 4CPUNN N %
FR RS F s “0” TE L.

AN R T LR TR SR B R AL . IT1=0, INTL1/P3.3 5| B _E MK o (5 5 a] fis & 30 P
1. IT1=1, AhEBA 19 R BRI & 77 =

AN 0 SR IE (INTO/P3.2) #5&. IEO=14M o[ CPUE K R, 4CPUMR R 4h
BRI, R €07 TE0 Ak 5D .

A1 ER A0 BT 2R R R B AL . IT0=0, INTO/P3.25| I [ B8 2 0] il 2 40350 o 70
ITO=1, #MHHBI0N T R fih & 7 .

4. BITOIEHIEFFEISCON
SCON N H AT 5l 27 /745, SCONAS IR+

SCON : HiAT Lzl 2 f7ds (Al hrFH4b)

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

SCON 98H name | SMO/FE | SM1 | SM2 | REN | TBS | RB8 | TI RI

RI:

TI:

AT D HRYOR bR G . 35 34T LR VR B BT RO AR, TR 2 12 31 55 8 o A i
Bl FHLJ7LL 20 3TAEHSM2=0iF, WIAE BB IEAL K PRI B 1 2847 B
Jr A28y A3 TAF HSM2=10F, W3 2R 28 O AERB8 N 1, RN Bl ) 2
IEAT RN B 1. RIS ER AT T LIE [ICPU R i H W7 (B0 7) , RTLZ5 eh P fA) o
Wik 55 A2 FPiE %

BAT I URIEPIAR G . AT HLLOIT SROAGER, 0k seshi i, hidfhEL; L
Jra1. JrA2E T B RGENS, FEREAE AL IR B 1. TI=1R/R8 #4757 1 1IELE R CPU
FIE T CR I IR « (EARER R, CPUMIRIAIAE PG K, e i $AT h b iRk 55 72 Fe
WA TGS, T H P E T IR S5 FE e R i 2

SCONZF A7 as AR AL S Hh i To ok, fEEAEN 4.
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5. RERNPEEXEFRS: BIEEHSFERFPCON
PCONN HLF 4| 27 f745, PCONAS i
PCON : HJg il 27 17 4%
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 I AR A7, (7] It 2 AR P A I w7 v SR b A6
W P A B R Ve o /R TAREAI T THE s R, 247 HshE 1, SRR A W2 75 4
RVFTEIH . BIFE P TAE B K Ve o K TR B A I T IR B K i, ANE B B VG A I
W, A E AL EAEARGEO, JE0E, WA EE TAE K Ve 4k Sk TR E
R TRE L, AL X W BB AL

FLYR 28 1) 2 A7 PCON R (1) At A 5 I A BT G 0%, TELEAMEAN 4R
FEHIKT SO VF R AR AR TE AT, AR HAS I o T AF 2 (1) 78 V567 /2 EPCA_LVD/IE.6
IE : i ovrdifEas (nIA7 -4k
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: i evr S hlhL.
EA=0, BEiii 7 HrA It g K
EA=1, JFUE i, HEA WSR3 SR o vrEsia.
EA I R R A o 8 Fo VF TR BOPT e Azt B 25 H Wl 1 e SZ BEAE ) L IRGE 32 % Hh KT
F] R b e VR e A s
EPCA_LVD : PCABLHHH IORIMIG Ho A 0 o W Fo VF A7
EPCA_LVD =0, £k 1-PCARLHURIE A o ;
EPCA LVD =1, fo¥FPCAREAMG LI A i o

175



STC12C2052AD £ 41| 1 B HLAE 7S

6. A/DEEHIEHIF 73R ADC_CONTR
ADC_CONTRNA/D¥ 45| 25 /7 4%, ADC_CONTRHE A4 F -

ADC CONTR : A/DF;Hufz ] 25 17 4%

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
ADC POWER : ADCHLJE# 67, *4ADC POWER=0/}, ¢HADCHLH;

4 ADC_PWOER=1K}, $TFFADCHLJA,
ADC_FLAG: ADCH i fibrE&EAr, ol H TiERA/DFE IR . MA/D#5EG,
ADC_FLAG=1,ZH B MiE0. AN & A/DF 58 K5 B Z AL g 7= 4
Wr, &2HRMFERZREMA/DEREGER, YA/DERTENE,
ADC FLAG=1, —&®EH/FO0.
ADC_START: ADCEH#JAsh¥=HI0r, WEA “17 B, ¥, WG R0,
A/DF AR ZF A7 2 ADC_CONTRH AL 5 i e, TESEAEN4H.

TEH VR R AE AR IEH,  A/DH #0258 1) oR 7 o VAL 2 EADC_SPI/IE.S
IE: i RiFafas (WThrF-4k)
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
IE A8H | name | EA | EPCA LVD [EADC SPI| ES ET1 | EXI1 | ETO | EXO
EA: il ir S ashih.
EA=0, BEl 7 P g ok
EA=1, JFUa W, (HEA T IErECA B ORI RV HIAL .
EARIAE FH 72 A8 v 7 70 VT8 oM 242l o B & b Wil Je SZEASE ] L IE 32 & Hh il
L T T 1 A A

EADC_SPI : A/D# b W AISPIH I 87047
EADC SP1=0, Z%1EA/D# ki FISPIH i
EADC SPI=1, fu¥FA/D# e lkiFISPIH .
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6.3 FETLFER

STC12C2052AD R H 5 AL BT A 1 R &R B A 4N Wt e g, 0 3 2 W ol =R 5 mp
e A e g W s e g R W, AT ST R W IR SRR Y i . — AN IEAEBAT IR
T T RE b = L e R W TR T, (EORRERE 5 — MRS g R Wi T b, — BT RIS R, 8
R [FIFEARETL, IR [\ FE 27 5 BT — 238 2 7 5em BOET i R BT e . DL BT ] 34408
TN THI P AR SE AR«

LARAR S g W mT 9 it e G W i R i, 2 AN
2 AR —Fhrh iy (ANEREBIERZEE) , —EERIN, A2 Ege i =9 b
o

2[R BT R LA [F — e i e W LR, W — N BERAF BIIR S, BT R R A X
J¥o EAHG RSN, BRI AZLE S — MBI, STC12C2052AD K51 3.5
ML ST S B P R

rh K Y EWIR)T
INTO (highest)

Timer 0
INT1

Timer 1

UARTI

ADC_SPI

PCA_LVD (lowest)

SNk wbde=o

IR HICE S gie, PRrE R e, 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;
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6.4 AT IE
2R W R A T HLAECPUMR S, R R R BT, R RS T a0 A

K e ] B Ik 3R R P T R PC
- AT AR R T R S5 R o

Fh TR 55 R TSRS A2 Wi A A — L2484 . TSREARETT (IR [A]) 35 2 4548, H5PCIE
MA ], FERREORI PR E, 25 W EREF KW R A2k SE 30T

BRI NI, R BRI P TS PO AU AR O R A B, R (R SR X 8
¥R B R 55 R P R A bk o % R ISR S5 AR N itk BRI s

L AT IERIAT TR 2 2 AT 7e B
2. PCIEBUEAE;

3. BRI

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

5.

6

SRR w1
External Interrupt 0 0003H
Timer 0 000BH
External Interrupt 1 0013H
Timer 1 001BH
UART 0023H
ADC/SPI 002BH
PCA/LVD 0033H

5 CREEPAT R K, SRR EAR SACR s B aiEE . TR Dbk T
FEFPAEA# 2% IT AR 882, BT DL R 7 (030 1A 1R 2l HOU b Ak 1 &, Bt v iy A & X (LI WP
MAIN) .

EE:RBEIRETR AU RETIHE S

RETHE 4 BRI REF I PCIR [1] 31 5 3k T Ik (3 75, (BERETHS 2 V& A T % T K 0 2 SR 765 ik
RAEIIhEE, RWiEH KRGS YR EIIER T, )5 RS B[R AR 2 1 R W SRR A b
W N7

25 P AE A T IR S5 R e R EEAT T ONARBRAE, I ZERETISE 4 047 A B3k 47 AH 97 ) H R 45
i, BIAE SRS R T PUSHAE 4 5 POPHE A W RS, 75 IIAS B IE A IR 5] 7 2
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6.5 SMERHIRR

AMEH BTO(INTO)FIZM 5 B LANT Dfid o A PRl fid & 7730, T BRI i 2 ORI F P ik
775

TCONZF 47 2% F1 fIITO/TCON.OFIIT1/TCON.2 ¥ 5E 1 M8 i WrO AN 152 N B finh 2 38 f2 (I FL
K . IHRITx = 0(x = 0,1), HARGAEINTX(x = 0, 1) R] F B J5 AT 7= Az 23 o I o
WERITx = 1(x = 0,1), A RGAEINTx( x= 0, 1) EIERMMK 5T J5 A 0l P A A i o A0 AR Ik
O(INTO) AT A1 38 - W7 L(INT 1yads AT DA FH K5 8 A AL M Jt e o e .

H T R G A ot SR8 R W7 5] BCRAE LI, BT DO T R A 2], NG 5 Mz 2D
YeRF2N RGN Bl o a0 SREAME R WA BRI, SR DA ZTLEAH . 1) 5| R R i P 2 1A
RGN ph, T HARH T B L B — AN RGN B, A BERRZ T BRI CPUR I B . [FAE,
U AI S A W R A FESE AT A, USSR Z0FE A N T 5] BRI R FLF 2024 RGERT B, X R
A BERA PRCPURE B AS I BHZ AR L5 5 .
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6.6 FEHNIRIER
6.6.1 FMERFEROINTO)AINIKFEF
OfY TR A rh e

1. B 1—@RINER BT
¥

i S YRS IRl Y N 271 %
E H

/* */
/* --- STC MCU International Limited */
/¥ - JH/RSTC 1

AL & iR I N R ek i DRy ) S — %/
/% LR Bl # A B A T STCH Bk B FE 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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S & &0 LN R Q) e———— *
LRIz :
/* */
/* --- STC MCU International Limited */
/* - {HIRSTC
L e e ol 3ol e & Tl D 1 N — i
T S Y )Y g (6012 e 1 — y
/* */
;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 B0 TN B oh T PR A 4 FE A S

CigrF:
/* */
/* --—- STC MCU International Limited */

/¥ - FRSTC 1T R 5 5P HLAME T 0T B i) e it AR 2K %/

LS Y Ly e e L )i L —— *
O i e S e Aol g (0117 e 1 J— *
/* */

#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
//open global interrupt switch

//ready read INTO port
/Icheck INTO

//IMCU power down
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LSRIERF:
/* */
/* --—- STC MCU International Limited */

/¥ - JH/RSTC 1T R F . Jy HLAM b WrOCT Faeif) e i F AR K -

~

L S T N d e T T 107 - — ¥
R e I T e R U IOt 8 g —— oy
/* */

s

;interrupt vector table

ORG  0000H
LIMP  MAIN
ORG  0003H
LIMP  EXINTO
ORG  0100H
MAIN:
MOV  SP, #7FH
SETB  ITO
SETB  EXO0
SETB EA
LOOP:
SETB  INTO
JNB  INTO, §
NOP
NOP
MOV  PCON, #02H
NOP
NOP
CPL P10
SIMP  LOOP

s

;External interruptQ service routine

EXINTO:
RETI

END

;INTO, interrupt O (location at 0003H)

;initial SP

;set INTO interrupt type (1:Falling 0:Low level)
;enable INTO interrupt

;open global interrupt switch

;ready read INTO port
;check INTO

;MCU power down
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6.6.2 SNERHET1IANTDENKTIZE
1. 21— B RINER AR BT 1 B TR B S5 o b

CiEFF:

* */

/* --- STC MCU International Limited */

IV OR[N To [P R 1T T it p——— ¥

L e el e 3oC] e oS & TY T 1 N —— *
P TETE Y TP P ) 0 F T STOR Y SR weemmeeee *

/% */

#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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SLHRIERT

/* */

/* --- STC MCU International Limited */

I RN Lo IR 11 T it p——— ¥

L E 3T T gL s & ] TS ) S — *
/% VEAERE P B E RS A T STCR BERL AR S - */

/* */

H

;interrupt vector table

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

LIMP  EXINTI1

ORG 0100H
MAIN:
MOV  SP, #7FH ;initial SP
SETB IT1 ;set INT1 interrupt type (1:Falling 0:Low level)
SETB  EX1 ;enable INT1 interrupt
SETB EA ;open global interrupt switch
SIMP  §

H

;External interrupt] service routine

EXINT1:
RETI

END
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2. BB 2—IRRIMNAR 1 B TSR SA oh T PR B EE A S

CiEFF:

/* */
/* --- STC MCU International Limited */
* - WORSTC 1T 2518 HLAN v 67 1 F I MR LB -/
S IL AT I i )R e T3 %l S —— %
/% EERE T BB A T STCH B AR 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; //open 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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SCRIZRF -

/* */
/* --- STC MCU International Limited */
¥ e PORSTC 1T R MWL 7 L I W S -/
LS el i PR A 1R 1 N — +/
/% B ERR T R B F I T STC BB AR - */

/* */

5

;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 INTT 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
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6.6.3 TERSEZOPET (NFEIEET, 7T TMER=EAE) BMIKIEF

1. C¥EF:

/* */

/* --- STC MCU International Limited */

¥ - IRSTC 1T R A E AL 20 (R BV, ilR 5 7 Lt P B G i --+/

/% U B R e b A BRAE SO T 5 FZ R */
/% VHAERE P B E AR T STCR SRR A AR I */

/* */

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

sfr WAKE CLKO = 0x8f;

//External interruptQ service routine

void tOint( ) interrupt 1 //TO 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 (1T0); //check TO
_nop_();
_nop_();
PCON = 0x02; //IMCU power down
_nop_();
_nop_();
Pl++;
}
}
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2. CémtzFr:

/*

*/

/* --- STC MCU International Limited

*/

/¥ - JZRSTC 1T Z Y H T HLAE I S50 W (R BT, A By ML RS 2 -/

P SR B R B A S o ) R )
P T R £ ] T STOR B SR N
/* .

WAKE CLKO EQU 8FH

>

;interrupt vector table

ORG 0000H
LIMP  MAIN
ORG 000BH
LIMP  TOINT
ORG 0100H
MAIN:
MOV  SP#7FH
MOV WAKE CLKO,
SETB  ETO
SETB EA
LOOP:
SETB TO
INB TO $
NOP
NOP
MOV PCON, #02H
NOP
NOP
CPL P1.0
SIMP  LOOP

>

;TO interrupt service routine

TOINT:

RETI

END

;TO interrupt, interrupt 1 (location at 000BH)

;initial SP

;enable TO falling edge wakeup MCU from power-down mode
;enable TO interrupt

;open global interrupt switch

#10H

;ready read TO port
;check TO

;MCU power down
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6.6.4 TERTEF1HET (NREAHET, °T AR TMREEREER) fYMINIERr

1. CIERF:

/* */
/* --- STC MCU International Limited */
/% - JHZRSTC 1T FRAE A HLE NS 25 1P B CE BRI, rDRE B HUA S S e i —-*/
/2 A EAERR P B S E R S AR Y */
/% ABAERE P R BB R A A T STCRYBERE KRR */

/* */

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

sfr WAKE CLKO = 0x8f;

//External interrupt0 service routine

void tlint() interrupt 3 //T1 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)
{
Tl1=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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2. JLERIET -

/*

*/

/* --- STC MCU International Limited

*/

/¥ - VEZRSTC 1T F Y H T HUE I &5 1P W (R BT, A By ML R o -/

B R EAE R b A A S R S| AR */
M TEERE BT R EI ] 1 STCHIBURL AR P */
/* */

WAKE_CLKO EQU 8FH

s

;interrupt vector table

ORG 0000H
LIMP  MAIN
ORG 001BH
LIMP  TIINT
ORG 0100H
MAIN:
MOV  SP, #7FH
MOV WAKE CLKO,
SETB  ETI1
SETB EA
LOOP:
SETB Tl
INB TI1, $
NOP
NOP
MOV  PCON, #02H
NOP
NOP
CPL P1.0
SIMP  LOOP

s

;T1 interrupt service routine

T1INT:
RETI

END

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

;initial SP

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

;open global interrupt switch

#20H

;ready read T1 port
;check T1

;MCU power down
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6.6.5 RxDHT (RxD/P3.0 NFEGH M, AT MEEEEEART) BOMIKIEFF

1. CiEF:

/* */
/* --- STC MCU International Limited */
/% - F/RSTC 1T RV HLE AT CIRxDH W (R BV, PR B 5 AL s A Ui -/
/% U AR e b A BRAE SO 5 FZ R */
/% VEAERE P BB AR T STCR) Bk AR I */

/* */

#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 ('RXD); //check RXD
_nop_();
_nop_();
PCON = 0x02; //MCU power down
_nop_();
_nop_();
P2++;
H
H
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2. SLRiERF:

/*

*/

/¥ --- STC MCU International Limited

*/

J* - FRSTC 1T A ML AT LIRxDAR (R W30S, PRS2 P LA A i %/
7 SRR o FE B S 8 P B P AR 9
¥ 3 E R T B S 2 e W I T STCRRI Yol J y

/*

*/

;/*Declare SFR associated with the PCA */

WAKE CLKO EQU SFH
ORG 0000H
LIMP MAIN
ORG 0023H
UART ISR:
JBC RI, EXIT
EXIT:
RETI
ORG 0100H
MAIN:
MOV WAKE CLKO,
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

#40H ;enable RXD falling edge wakeup MCU
;from power-down mode

;ready read RXD port
;check RXD

;MCU power down
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6.6.7 PCARIR AT (7] A TPz 2 e 42 30) RO A2 Fr

1. C}EEFr:

/* */
/* --—- STC MCU International Limited */
% - BRSTC 1T 251 84 HLPCAE B o T, 468 LM SR —eenmmeeeme i
/% QNSRBI ARl B S E A g AR T */
/% SRR AR B AR A T STCH) FE R R 7 */

/* */

#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 = 0xDS8;
sbit CCFO0 = CCON"0;
sbit CCF1 = CCON"I;
sbit CR = CCON"6;
sbit CF = CCON"T7,
sfr CMOD = 0xD9;
sfr CL = O0xE9;

sfr CH = 0xF9;

sfr CCAPMO= 0xDA;
sfr CCAPOL = OxEA;
sfr CCAPOH= OxFA;

sfr CCAPMI1= 0xDB;
sfr CCAPIL = OxEB;

sfr CCAPIH= O0xFB;

sfr CCAPM2= 0xDC;
sfr CCAP2L = OxEC;

sfr CCAP2H= O0xFC;

sfr CCAPM3= 0xDD;
sfr CCAP3L = OxED;
sfr CCAP3H = O0xFD;
sfr PCAPWMO = O0xF2;
sfr PCAPWMI = O0xF3;
sfr PCAPWM2 = O0xF4;
sfr PCAPWM3 = O0xF5;

//PCA control register

//PCA module-0 interrupt flag

//PCA module-1 interrupt flag

//PCA timer run control bit

//PCA timer overflow flag

//PCA mode register

//PCA base timer LOW

//PCA base timer HIGH

//PCA module-0 mode register

//PCA module-0 capture register LOW
//PCA module-0 capture register HIGH
//PCA module-1 mode register

//PCA module-1 capture register LOW
//PCA module-1 capture register HIGH
//PCA module-2 mode register

//PCA module-2 capture register LOW
//PCA module-2 capture register HIGH
//PCA module-3 mode register

//PCA module-3 capture register LOW
//PCA module-3 capture register HIGH
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sbit PCA LED = PI"0;
sbit CCPO = P37

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;
/l 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)
//land 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
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2. JCHmiEFr:

/* */
/* --- STC MCU International Limited */
/% - WIZRSTC 1T FA1 5 5 HLPCAREHL by, R By WL st PR AP e *
/% U B RR P A BRSO 5 AR T */
/% VEFERR P B A T STO SR AR I */

/¥ */

;/*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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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,
: MOV CCAPMO,
: MOV CCAPMO,

MOV  WAKE CLKO,

SETB CR

SETB  EPCAI

SETB  EA
LOOP:

SETB  CCPO

JNB  CCPO, $

NOP

NOP

MOV ~ PCON, #02H

NOP

NOP

CPL P10

SIMP  LOOP

END

#11H

#21H

#31H

#80H

;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
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FTE EBTE/iTH=S

STC12C2052AD R A LA 6 el 48, H A Ehf#30M Er 8 1M 64 ERT 48, 5%
8051 [ E RS B8 e A, WAl LA BT, 70 e i 88 LSRR R R AR S8, e asom]
DAY PHANSAL 58 N 28 FH (5 R4 REPCA/PWMAT LA T SEIRAAN 16457 58 1N 28 »

STC12C2052AD Z F1| B AL P 31 152 B B P /N 1662 8 B 2/ TH S8 TORN T LR B A 15505 A
SEW 7 R TAE e XA E I 85 /103 (TOFATL) ,  TERFIR D) g 75 47 25 TMOD FH & A7 — 4%
HIAT— FIEFETOBRT 1 8 I 2638 B B . S8 I 28 /1H B8 (A% O Bl A 52 — AN i (A i)
FITHEEs, SRR Ik T TS Rtk o RIEAN ] an AUk R B RS B,
M A i 2, SR e 2%/ TF s & 124 i B sl 38 & LA 845 31— AN e Bk, T8 i
1 WSOk R | B 5 HLANES 51 (TOAP3. 4, TUAP3. 5), W =, Bk —ANkathn1

eI A/ T B TAETE e U, Rk T Re 27 A7 28 AUXR A I TOX 12 R T 1x 12935l e 5 &
RSB/ 12002 RSB/ 1 O 20850) JG ik TORIT AT 18, 24 e 8% /11 5028 TAEE T3 =,
I, M kR T AN 2 A

SE I 28/ TH B AR 04T AR TAERES: #EaR0 (136752 i 2% /1180 3%) , Bl (16407 2 i 2% /1H 5 o
), B2 B Hh 2GRN , B3 (A8 ERT 85 /1T 4LAY) o ERT 88 /1T H a8 1 BRAsi =03
Ah, HoAl TAERER S e i 28 /1 B 2e 04 A, TIZERERNSI TR, 21k 114k,

7.1 ERES/ TSR T TR

N Przenl=)

e Hiik T - BrAAE RRATS L |
TCON BT P8 H 5725 [88H | TF1 | TR1 | TFO | TRO | IE1 | IT1 | IE0 | ITO [0000 0000B
TMOD EN 22 A 8% |89H | GATE | /T | Ml MO | GATE| ¢T | M1 MO0 | 0000 0000B

TLO Timer Low 0 8AH 0000 0000B

TL1 Timer Low 1 8BH 0000 0000B

THO Timer High 0 8CH 0000 0000B

THI1 Timer High 1 8DH 0000 0000B
AUXR SN A AL A 8EH | Tox12 | Tix12| UART Mox6 | EADCI| ESPI| ELVDL | - | - 0000 00xxB

WAKE CLKO ETI%EF&@"!%%H jﬁ%ﬂﬁ{ 8FH [PCAWAKEUP|RXD PIN_IE|T1 PIN IE[T0 PIN IE| - | - |[T1cLKO|TOCLKO| 0000 xx00B
- TR 2 47 3
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1. ERTEE/HH R ITHIF FETCON
TCONNEN #/ATHZSTO. TIRIEHZF (725, RN WHAFTO. Tl H A Wi A Zh i ok

HRBYESE, TCONAZ I :
TCON : SEmF 88/ Hgs skl Zifegs (A7 3H0h)

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

TCON 88H | name | TF1 | TRI | TFO | TRO | IEl | IT1 | IEO | ITO
TFL: SER &/ THEER T AR S . TIPS, MAMETHIa N i 2. e o A i

TRI1:

TFO:

TRO:

IE1:

IT1:

IEO:

ITO:

WE AR “1” TF1, WCPUERF W, — BELRFFRICPUN SR KTHS, A f AR
“0” TF1 (TR A HFARFEWE “0” ) .

SERS B TIRIBITIEGINL . ZA BB AEE . MGATE (TMOD.7) =0, TRI=1H/%t
RHFTIHIETE, TR1=0M 25 1ET11H8. 24GATE (TMOD.7) =1, TRI=1HINT1HiA
PR, A ST

SEIT B /TR TORS i bR . TOR RVFIHECAE, MAMETFGE N5, Amhn™
A, BEEEE 17 TFO, [MCPUIERFW, — B LRRFCPUM N Z iy, A f A
3 “0” TFO ( TROH AT HERFF & E “07 ) o

E R 2R TORIIBAT IR . %A R BALAEE . 24GATE (TMOD.3) =0, TRO=1i &k
FRYFTOHIETHE, TRO=0KI251ETOTHE . GATE (TMOD.3) =1, TR1=0FHINTO%iA
PR, A RFTOTHEL.

AR IS SR YE (INT1/P3.3) brd&. IE1=1, AMBF W CPUE R W, 4CPUNN N %
HR BT FHBEARTE “0” TE T

AR A W LA 7 S I . TT1=00, bR B WA P & 7720, 24INT1 (P3. 3)
FINKHSPES, BAZIEL o SRAMGH - FAd & 770, AN rRBrE CEINEIINTL) 220 £
FRC AR, BERNZPRgcPU ms, [FIREZ T IR S AR PAT 5E 2 BT, A ER
PEOAZTE B (P3. 3 AR &), HNPK =28 A — kbW H{ITI=18), WIAMEBAF K1 (INTL)
G ‘17 — “0” FREATERAR, WS BESREREAIIEL 5 R AL R A AR,
AREEHTOIE SR IE (INTO/P3.2) br&. IEO=14MEBF Br0ACPUIE K b, 4 CPUMN R 4b
EEA e, HEEE €07 TE0 GAyS itk 5= .

AR A WO fih i 7 A AL . TTO=08F, AP B0 MK s P & 7 =0, {INTO (P3. 2)
AR RS, BALTE0. SRAMEH P ilk 77 U, MR iR (G A ZIINTO) 4 Zi £
FHRHES ARG B RNZP Wi CPUm N, [RII 75 1% W RS RE P AT 58 2 1, AR Wi
DGR (P3. 2BARED , BWPK =4  — kbW 24ITO=18F, WIAMBF K70 (INTO)
U “17 — “0” TREATEEAS, BaE R WriE RARELIIEL , [\ ENE R BT,
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2. ERER /T HBR TEREXNFESFTMOD

SE I AR B8 H IR T B8 27 A7 SS TMOD I I A7 C/THEAT 16 8%, TMOD 312 23 1) % b (E
SRS aJUES, 20 ER /s E 4R e, B TMODKIMIAIMOER . 24
FERF /PR AR AR 0. IRIR2#EAR R, BEU3ANE], B NI RE W Frid

A7 4 TMOD L ) Dy g g

TMOD k. 89H SAE: 00H
ENEEVASS:S
6 5 4 3 2 1 0
|GatE | o | Mt | Mo |Gate| o | M1 | wmo |
\ /\ /
\V4 \V4
SERT 281 SER 250
A s IhfE
TMOD.7/ GATE TMOD. 745 2 i 25 1, B 1B A TEINT LA & A TR14% 7 B 1
N A AT HT I E I 8% /i K ge 1.
TMOD.3/ GATE TMOD. 3Fz 1|5 i) 280, B 1 R FEINTO M A = K TROFE HI A & 1
IS A AT I 2 I 2% /1 $ 880,
TMOD.6/ T TMOD. 63z #1] € i 2% L FIVE e i 23 a5 8s, T80 A e i 28
(M EB R Gt el di o), B LRETH$es (WT1/P3. 5% N)
TMOD.2/ C/T TMOD. 245 1] 5 i 250 FH A sE i B ol H 20 8% , 15 AR e i 28
(MWNHEB R G Bram ), B 1HETT SRS (ATO/P3. 4% N)
TMOD.5/TMOD.4 M1, MO SRS B3 E I 2% /T as T e 7
0 0 13f7 eI 88 /11 H e, FHeA8048 ALK, TL1 RS2 E
IR, THIEEANSAL 4 o
0 1 1607 3% /1150 8s, TL1. TH14H
10 87 [ Bl B2 S IR 2, 2498 I THLAE B 3 2 2 A TLL.
11 SEIT 28 /B L R (R0 .
TMOD.1/TMOD.0 M1. MO SERS 28 /11 B A O =Rk
0 0 1307 eI 58 /11528, FHZ58048E M AT, TLOR ks E
S, THOEEANSA 4 o
0 1 1607 e I % /1H 4 as, TLO. THOAH
1 0 SN [ Zh E B H E T 2%, ¥k H PR THOAE BB E 3h HE 2 A TLO
1 1 SE I 2R 0L I VR XS sE i 2 /iH B st . TLOVE A—ANSAL e i

an/THEGE, TR AREE N SO R L] . THOMUAE 9 —A
SALE I #%, H15E I &% 1A il A7 #1
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3. HEnE FEBAUXR
STC12C2052AD Z 5B L2 1T (80515 i, NFRAAE48051, ER ZROFE R 4515
PG R E805 1 I A, BI1290 40, X228 T aRAAE 408051 (HA AT AT 12504, it &
BN AR R Th RE AT AR AUXR, K510, TIR B AT, HiE 1114088842 e i), P3z)24
%, TIENAE.
AUXRHFE T :
AUXR : #HBh & 748
SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO
AUXR 8EH name |TOx12|T1x12| UART MOx6 | EADCI | ESPI ELVDI
STC12C2052AD £ 4142 1T HIS051H A ML, N T HAELSi8051, Eﬂj‘%ﬁoﬁuiaj“%ﬁlﬁuﬁeﬁéﬁ
SOS1HIESE, BI124040, XN T HAEES8051. (HMW AT AFITI2040, SLHEIEMILT.
TOx12: &I #5038 & 2 il
0: JEMS2F01E B /28051 B ML E I 28 AR B, B 1243 435
1: GERTER0EEZ8051 5L e I #H R FEE I 1265, DA /040
T1x12: ERF &% L B H4.
0: ERT28 1 E8051 5 WL iy 2 (R, Bl 1243435
1: SER28 L EE805 1 L AL E I #1245, BIA 24l
W UARTH LTI E AP RS R A4S, W HHTIx 1247 R UART H# T2 12TIE 2 1T,

STC12C2052AD R 512 1THIB05 1 AL, 9 1 Fe454% 458051, UART H: IR A J5 & e A% 4805111 -
UART_MOx6: i B0 (5 13 15 B A .

0: UARTH: LIRS0 1030 B AL 458051 B4 Fr WL AR LI (K B, B 12454i;

1: UARTER 1RSSO M 8 B 2 AL 45805 1 B WLER LR EE (64, BI2404i.
15 P 5 I ST 1A e 5 A B8, UART B3 10 03 B P T AR 38 LE S v g

AUXRAFAF a4 I HA A2 5 WA 5K, fESEAMES 21
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4. WAKE_CLKO: s grfgiy HH R4 v i it 27 17 2%
SFR name [Address| bit B7 B6 B5 B4 B3 B2 B1 BO
WAKE7CLKO 8FH |name|PCAWAKEUP|RXD PIN_IE|T1 PIN IE|TO PIN_IE - - TICLKO|TOCLKO

PCAWAKEUP: 7Ef AT, Z% RFPCA LT/ T B B i powerdown.
0: ZE1EPCA EFHHS/ T BEVE A Tk BEpowerdown ;
1: FRVFPCA_EFHIY/ T B Wik i powerdown o
RXD PIN IE: #H#K T, RVFP3.0(RXD) FFEASERI, A RXDM: iEpowerdown.
0: 2%1EP3.0(RXD) FF&W BRI, 125 1ERXDM R powerdown ;
1: SRVFP3.0(RXD) R ERI, R YFRXDM i powerdown o

T1_PIN_IE: #HMAN, RFTUPISE TR ETIHERE, BaeET1E MR powerdown.
0: ZEIET1/P3.SHIF AT BT Wibs &, W25 BT 1IN powerdown ;
1: FRVFT1/P3.SHN BRI E T rbs &, ST I B powerdown .

TO PIN IE: iz N, FRUFTO/P3 .4 T FEE B TOHF Wis &, tRE(HTOMIME BEpowerdown.
0: ZE1ETO/P3.4M T FEHS BTOH Wiks &, 25 (ETOIM: B powerdown ;
1: FVFTO/P3.ARK T FEHY B TOH Wikr &, 1 R VFTOMIM: i powerdown o

TICLKO: &7 R4 P3.5/T1HINE B Jy5E i 24T 1 (I 4% 1 CLKOUTI
1: SVPRP3.5/TUIEL & o e i 25 T B B HHCLKOUTL, LB BB 28 T1 R B8 TAE
FERER2 (867 F B E AR , CLKOUT Ut i Bh A 2= T1 335 H % /2
T1TAEAEITRE U % AR = SYSclk / (256 - TH1 ) /2
TLTAEAEL2TRE RS (¥4 tH 452 = SYSclk /12/(256 - TH1) /2
0: ARVFIEP3.5/T KIS B A I 28 TN 2% HCLKOUT!
TOCLKO: J&75 fo ¥R P3.4/TORIL & A 5 i 25 TOR e & i CLKOUTO
1: FVFPKP3.4/TORIEC B D € B 28 TOR I £ H CLKOUTO, bl sE I 28 T0 X e TAEFE
#E2 (847 [ B E R 5) , CLKOUTOHr Hi I BH AT R = TO%E 2% /2
TOTAEFELT LR % Hi 42 = SYSclk / (256 - THO ) / 2
TOLAELE L2THE I ()% 4% = SYSclk / 12/ (256 - THO) / 2
0: ANFVFKGP3.4/TORIC B A 5 i 83 TOR B 84 HH CLKOUTO
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7.2 ERER/ITEER0 TIEET

B X 2R AEASTMODH M 1(TMOD. 1), MO(TMOD.O)HJ R B, &I 88/ 5204 4R A [F i
TAERE
7.2.1 #BROINLERTRE/IHEER)

o 7 I 2 15 B S SN0 2R ALL8048 /e Iy 2, RI8AL T4 17 32 0 A Fl 43 Wi 4%« B o
FER g/ T AR T/ N EKXT, ES0mE NI THEES, mTLOMKSAL
FITHOFISAL BT H Bl o TLOAKSAZ 5 Y I THOHEAY ,  THOT Hois Hi B A TCONH ) 5 HE b B AL TFO .
GATE (TMOD. 3)=0 FF, ITRO=1, WMIEMR2Si-40. GATE=1 B, o4 b oh b NINT 12 ) & i 28
1, INTO¥HIE N 280, XPETSZHLK % & . TROJTCONZF A7 2% N 5 f37, TCONZF {728 & A
1 B AR DR f iR WTCONEF 4748 %L ) BAR Th e ik %

RO T 58 I 28/ TH B8R0 R 1307 B I B8 /11 5028, W F IR

AUXR.7/T0x12=0
+12

SYSclk o
AUXR.7/TOx12-1

TO Pin 4*

TRO

(5 bits) | (8 bits) TFO Interrupt

control

GATE

INTO

SEI &/ THEARORIEC 0: 13ALE I &5/ 114

MOT=00F, ZBIFIERE R RGN BH 500 . TOXT I B F 1H5, TO TARTE & 1 7
Ko HOT=10F, ZEIFIRERED SN KT AP3.4/TO, RITOTAELE %05 (.

STC12C2052AD & 51 5 (LI E B 286 B AP THBUE 2. — PR 12THER, S 1288001,
L5805 1 L WU RS A 4h—Fh R ITEES, AL, EERAEL8051 8 FHLKI 121 .
TO 35 Z i Rk Th BE 27 77 2RAUXRP I TOX 1290 %€, W3R T0x12=0, TOW| TAEAE12THER; R
T0x12=1, TOW| TAEFEITHEEIZ,

AT B 13067 27 A7 25 6 & THO 2 388 ML B TLOFRARS A2 . TLOR B3I A SE, K H 2% .
B ThRE (TRO) AREEZ A A . BEaR0M B ERT T 52 I 250 K 2 I 2% VAR 2 AH [H 1 . 2
ANARFFIGATERL (TMOD. TAITMOD. 3) 43 43 e 4 7 i) 4% 1 K 2 e 380,
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7.2.2 BRI AL ERTZE/ITEED)

PEECTER T 7 THO L TLO A= iR 16424k, HoAh 50058 4 Ml Al . BR UL 3 T s i 2% /11 8
FROMEN164L BT 8% /1T 5088, W TFEFTR,

AUXR.7/T0x12=0
*

SYSclk
ED
AUXR.7/T0x12=1

INTO

SEIN &/ THEAR ORI 1: 1601 E I &5/ 11 s

AR, E SRECE V164 e T 88 /1T 4088, HTLORISALFITHORISAL BT #4 k. TLOFKISHL
v tH M) THOREAE ,  THOTH %3 HY B AL TCONH (1385 Hi A EALTFO

4GATE=0 (TMOD.3), #ITRO=1, WIENF #5114, GATE=1Hf, FoVF A4 N INTOF i 2
B350, SXAE RISk TE M & . TROYTCONTT 745 P (il 7,  TCONZF A7 2% & i B AR DI e i i
WL 5 TCONFF /AR I 41

MOT=0/F, 2 BIF IS RGBS, TOXT I B 8 i+ 5, TO TAEAE e iy
Ko BOT=11F, ZEEIFIERERIN Bk F 5 AP3.4/T0, RITOTAEAEH %05 .

STC12C2052AD R H . 7 HLIYSE I 2 A P FR v Elod 22 . — Rl 12T, B 12N 4fnl,
55580518 rHLAHIE; 34 —Fh 1T, SReinl, EERAESK8051H F K124 .
TOFIE 2 F 4R K T RE 27 77 2R AUXRHF I TOX 128 58, IR TOx12=0, TON| TAEE12TIER; R
T0x12=1, TOM| TAEE1THE.
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ER R0 TAEE 166 E AT 28 /T R BN AE

1. CiZFr:

/* %/

/* --—- STC MCU International Limited */

/% - FIRSTC 1T RHIE A HLE 28004 1667 78 I 25/ TH AR A 3 -/

[ U AR P A BT S S SRR, e e */
/% 3 AR R AR B S B A A T ST R B R v */

/* */

#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 = P0MO; /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
}
}
/]
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/* main program */
void main()

{
#ifdef MODE 1T
AUXR = 0x80; /timer0 work in 1T mode
#endif
TMOD =0x01; //set timer( as model (16-bit)
TLO =TIMS; //initial timer0O low byte
THO =TIMS >>8§; //initial timer0 high byte
TRO =1, /timer0 start running
ETO =1, //enable timer( interrupt
EA =1, //open global interrupt switch
count =0; //initial counter
while (1); //loop
}

2. L¥mizFr:

/* */
/¥ --- STC MCU International Limited */
/% - JHI/RSTC 1T RGN HLE B 2501 1647 7 B 2%/ TH B AR 0 -/
/% QR EAERE Y A EBE SCE R SRR, oo e */
/% UELERR P R B R A A T STCH Bk AR - */

/* */

;/* define constants */
#tdefine MODEIT ;Timer clock mode, comment this line is 12T mode, uncomment is 1T mode

#ifdef MODEIT

TIMS EQU 0B800H ;1ms timer calculation method in 1T mode is (65536-18432000/1000)
#else

TIMS EQU 0FAOOH ;1ms timer calculation method in 12T mode is (65536-18432000/12/1000)
#endif

;/* define SFR */
AUXR DATA 8EH ;Auxiliary register
TEST LED BIT P1.0 ;work LED, flash once per second

;/* define variables */
COUNT DATA  20H ;1000 times counter (2 bytes)

206



STC12C2052AD £ 41| 5 Fr HLIE RS

ORG 0000H
LIMP  MAIN
ORG 000BH

LIMP  TMO_ISR

;/* main program */
MAIN:
#ifdef MODE IT
MOV  AUXR, #80H
#endif
MOV  TMOD, #01H
MOV  TLO, #LOW  TIMS
MOV  THO, #HIGH TIMS

SETB  TRO
SETB  ETO
SETB EA
CLR A

MOV  COUNT, A
MOV  COUNT+1, A
SIMP  §

H

;/* 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+I1, #HIGH 1000
CPL TEST _LED

SKIP:
CLR C
MOV A, COUNT
SUBB A, #1
MOV  COUNT, A
MOV A, COUNT+1
SUBB A, #0
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 timer0Q 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--
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7.2.3 ERER2BHA EENELEIRN)
PR B I 28/ TH AR OB R ] B B E AR MSALTHEER, W T EFTR.

- AUXR.7/T0x12=0
TFO Interrupt
SYSclk
¥ Togel
AUXR.7/T0x12=1 = 0ggle
T0 Pin f "o L its D( CLKOUTO
i P1.0

TOCLKO

THO
(8 Bits)

SEIT &%/ TR o K 2: 807 F B H e

TLOM) ¥ th A B ALTFO, T HAGTHON A EHr 3 ATLO, THON A HRKMAE, HENTHORN
BAAE,
AW T, HTOCLKO/WAKE CLKO.0=1HK}f, P1.0/ADCOE D B A 5E I 250 ) e b
HCLKOUTO. #4452 = TO % i %/2
WRC/T=0, EIN 8%/ EEETON P38 RGN £hit- %, M-
TO LAETEITRE(AUXR. 7/TOx 12=1) 5 [ H B B8R ZR=(S Y Sclk) / (256-THO)/2
TOTAELE 12THEI(AUXR. 7/T0x 12=0) T [ 41 H i 4R ZR=(S Y Sclk)/12/(256-TH0)/2
IRC/T=1, EI 88/ EaS 02X 4 Bk i A\ (P1. 0/ADCO) HH%,
A BRARIER = (TO_Pin CLK) / (256-TH0) / 2
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BT EROFR i (R AP BT BONIRIERF, ERER0 LIRS BN ERIEN
; NEAEFF B E BT 2 TR B AN BEAF B A AL FR ER AR T MR R

1. C¥&F%:

/* */
/* --- STC MCU International Limited */
/* --- STC 1T Series MCU TO(Falling edge) Demo ------------------- */

/* If you want to use the program or the program referenced in the */
/* article, please specify in which data and procedures from STC  */

/*

*/

#include "reg51.h"
sfr AUXR = 0x8e;
//TO interrupt service routine

void t0int( ) interrupt 1

{

}

void main()

{
AUXR = 0x80;
TMOD = 0x06;
TLO = THO = Ox(ff;
TRO=1;
ETO=1;
EA=1;
while (1);

}

//Auxiliary register

//TO interrupt (location at 000BH)

//timer0 work in 1T mode

//set timer0 as counter mode2 (8-bit auto-reload)
//ill with 0xff to count one time

//timer0 start run

//enable TO interrupt

//open global interrupt switch
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/* */
/* --- STC MCU International Limited */
/* --- STC 1T Series MCU TO(Falling edge) Demo ------------------- */

/* 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 ;timer0 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 ;timer0 start run
SETB  ETO ;enable TO interrupt
SETB EA ;open global interrupt switch
SIMP  §

5
;TO interrupt service routine

TOINT:
RETI

END
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7.2.4 FBERIFESALITEED)

X281, SRS, e g UE IR, RUR S TR B N0M A .

e 230, MR 2 BT 2S0AITLO X THOVE N2 NS IS T 8% . T B s =3I )
P08 8 & . TLO &5 F BN 280354z : /T« GATE. TRO. INTOJZTFO. THOFR 5E i It #23)
B8 GBS , S ES1TRI A TR, BRET, THOFZS S 2 i 22190 1,

RSN T I — /N N8 Ar e i 28 /TH B iR gt 1, fEF LR =N et 88 /115

o HASHEH T B 88/ THE#%0, e AT T3 A2 FTR1=0, {F1E7H%L, WTowS
VEAPIASE R & .

12 AUXR.7/T0x12=0

R
JAUXR.7/T0x12=1

O
TO Pin _ 4

SYSclk

XR.7/T0x12:0
SYSclk N E THO
‘[-J L (8 Bits) TF1 — Interrupt

=1
- AUXR.7/T0x12=0

TR1

control

SEIS /H R0 B3 I8 A7 i Kt
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7.3 ERTEE/ATHEE TIERT

X 2R AEASTMOD 1 M 1(TMOD.5). MO(TMOD. 4% &, EIF 8% /150 8s 14 3R AN [H 1
TAERE

7.3.1 RO ERTZR/IHEED)

BERESCR E I A /TS LI 9 136 e I 28/ 78088, A TLIKIRS AL A THT FI8AL Fraa e, 4
TR AEAOMHRAE XS T3 I 4% LAE i 8502 A R AT«

AUXR.6/T1x12=0
:
SYSclk o
AUXR.6/T1x12=1

SE IS A% /TR AR IR 0: 1360 I 4% /1T ds

GATE=0 (TMOD. 7, ITR1=1, MRS 28i140. GATE=1IF, Fo¥F 1 /M NINT 101
R3S 1, IXFEASEIUBK 58 . TR1NTCONZT AT 2% N A HI AL, TCONZF A7 25 5L i BAR Th RE Hifiik
DL T TCONZF 77 25 41 .

BCT=01F, ZEITIIERED] RGN B0 i L, TU IR 8, T1 AR @y
Ko BOT=10, ZHITERLDIN K4 AP3.5/T1, BITITAELEHH07 R

STC12C2052AD R 5 5 Fr HLI e I 28 A AP0 % . —Fh 2 12T, |12 8P int,
EtE4i8051 8 LA HAb—FRITHER, SRS, HERES80518 K L1264,
T B R T e S F2AUXRH I TIx 128k 8, MR T1x12=0, TIN TIEEI2TER,; WE
T1x12=1, T1N TAEFEITHER, .
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7.3.2 BRI ERTEE/ITE2D)
AR T RIS/ B e 16 SE I B2/ R, I R

XR.()/TIX 12=0
SYSclk
s
AUXR.6/T1x12=1

T1 Pin 4+

TL1 THI1
(8 Bits)] (8 bil_s)J_’I TF1 |—>lnterrupt

control

GATE
INTI

SE IS A5 /B AR 1RO 10 1660 E I 2% /1T i as

AR, e I BN 1667 e i 28 /1T 5088, HTLIRISALRITHIFISAL FTA k. TL1FISHL
v tH R THLEAT ,  TH1 %0 H B AL TCON A [ H bR EAI TR

MGATE=0 (TMOD.7)i}, GnTR1=1, W& #5140, GATE=1Hf, FavFHI4MHBa A INT 1% 2
281, IXRERTSEHLK 5 M & . TRINTCONTT £7-28 N FO3% 7, TCONZF A7 #% %51 [ AR ThRE Rk
WL A5 TCONFF A AR I 41

MOT=0/F, ZBIF GRS RGBS, T BS Bh R 5, T1TAEfE ey
Ko BOT=11F, ZHIFICEREBIN K5 AP3.5/T1, RITITAEAE 05 .

STC12C2052AD R H . 5 HLIYSE I 28 A PR v Elod 22 . — Rl 12T, B 124 nl,
55580518 LA 34 —Fh 1T, SFRHeinl, EERAESKS051H F LK 1245 .
TR IE 2 B AR IR D) RE 25 A7 2R AUXRAHF T Ix 128 58, R T1x12=0, TIN TAEE12TER; ME
Tix12=1, T TAEFE1THE.
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ER 1 TIEE 1660 E AT 28 /T R R R A2

1. CiZF:

/* )/
/¥ --- STC MCU International Limited */
/% - JHI/RSTC 1T ZF 5 HLE ) 48 1 I 16407 78 I 2% / 1T B AR =X %/
L S e (R i ik TR 1 N — ¥
J Ty s s e e e i R E N SINO R 2 L Y 5 — */

/* */

#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 = P0MO; /Iwork LED, flash once per second

/* define variables */

WORD count; //1000 times counter

//

/* Timer0 interrupt routine */
void tm1_isr() interrupt 3 using 1

{
TL1 =TIMS; //reload timerl low byte
TH1 =TIMS >>§; //reload timer1 high byte
if (count-- == 0) //1ms * 1000 -> 1s
{
count = 1000; //reset counter
TEST LED=!TEST LED; //work LED flash
}
}
/]
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/* main program */
void main( )

{
#ifdef MODE IT
AUXR = 0x40; //timer]l work in 1T mode
#endif
TMOD =0x10; //set timer1 as model (16-bit)
TL1 =TIMS; //initial timerl low byte
TH1 =TIMS >>§; //initial timerl high byte
TR1 =1; /timerl start running
ET1 =1; //enable timerl interrupt
EA =1; //open global interrupt switch
count =0; //initial counter
while (1); //loop
H
/* */
/* --- STC MCU International Limited */

/¥ - FRSTC 1T REI R HLE I 48 LAY 1647 I o/ T s il -/

L 2 IRy L s @ L 11T ) A —— *
g T e T T e GO S g J— *
/* */

;/* define constants */

#define MODE 1T ;Timer clock mode, comment this line is 12T mode, uncomment is 1T mode
#ifdef MODE 1T

TIMS EQU 0B800OH ;1ms timer calculation method in 1T mode is (65536-18432000/1000)
#else

TIMS EQU 0FAOOH ;1ms timer calculation method in 12T mode is (65536-18432000/12/1000)
#endif

;/* define SFR */

AUXR

DATA
TEST_LED BIT

8EH
P1.0

;/* define variables */
COUNT DATA

20H

;Auxiliary register
;work LED, flash once per second

;1000 times counter (2 bytes)
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ORG
LIMP
ORG
LIMP

0000H
MAIN
001BH
TMI1_ISR

s

;/* main program */

MAIN:

#ifdef MODEIT

MOV
#endif

MOV
MOV
MOV
SETB
SETB
SETB
CLR

MOV
MOV
SIMP

AUXR, #40H

TMOD, #10H

TL1, #LOW TIMS
THI, #HIGH T1IMS
TR1

ET1

EA

A

COUNT, A
COUNT+LA

$

s

;/* Timer1 interrupt routine */

TM1_ISR:
PUSH ACC
PUSH PSW
MOV  TLI,  #LOW TIMS
MOV  THI, #HIGH TIMS
MOV A, COUNT
ORL A, COUNT+1
IJNZ  SKIP
MOV COUNT, #LOW 1000
MOV  COUNT+I,
CPL  TEST LED

SKIP:
CLR C
MOV A, COUNT
SUBB A, #1
MOV  COUNT, A
MOV A, COUNT+1
SUBB A, #0
MOV  COUNT+1,A
POP  PSW
POP  ACC
RETI
END

#HIGH 1000

;stimerl work in 1T mode
;set timerl as model (16-bit)
;initial timerl low byte
;initial timerl high byte
;timer] start running

;enable timer] interrupt
;open global interrupt switch

;initial counter

;reload timerl low byte
;reload timerl high byte

;check whether count(2byte) is equal to 0
;Ims * 1000 -> 1s

;work LED flash

;count--
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7.3.3 #ER2BNA EFIEXEER)
ISR R S S/ R LT [ B B ARSI e, I F RIS

- AUXR.6/T1x12=0
TF1 Interrupt

SYSclk o
AUXR.6/T1x12=1 Toggle

CLKOUTI

P1.1

THI TICLKO

(8 Bits)

TE R 2% /T R 2: 84 B Bh E 2%

TL1 % AN EALTFL, T HKTHI N R EHFEATLL, THINAHRAEE, HERENTHIA
BAAE,

4 TICLKO/WAKE _CLKO.1=1/, P1.1/ADC1% JHITC B A 5 I 1A Bhdg
IR = T /2
IERC/T=0, TEI 38/ THE ST LN 38 R GE ol it %, )
T1 TAEFE TR :U(AUXR.6/T 1x 12=1) {4 H B B A2 =(S Y Sclk) / (256-TH1)/2
T1 TAEE12THE A (AUXR.6/T1x12=0) i} i HH B B #E=(S Y Sclk)/12/(256-TH1)/2
WRC/T=1, EN &/ THEEs TR AME R (PL. 1/ADCL) 1%,
IR = (T1 Pin CLK) / (256-THI1) /2
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; BB B (TR AR AUNRIEF, TR TEAESMBERERER
; NEAE R E BT R TP BT BENT B A LA iR B AR T IR R

1. CEFF:

/* */
/* --- STC MCU International Limited */
/* --- STC 1T Series MCU T1(Falling edge) Demo ------------------- */

/* If you want to use the program or the program referenced in the */
/* article, please specify in which data and procedures from STC ~ */
/* */

#include "reg51.h"
sfr AUXR = 0x8e; //Auxiliary register

//T1 interrupt service routine

void tlint( ) interrupt 3 //T1 interrupt (location at 001BH)
{
}
void main()
{
AUXR = 0x40; /timer1 work in 1T mode
TMOD = 0x60; //set timer1 as counter mode2 (8-bit auto-reload)
TL1 =THI1 = 0xff; //fill with Oxff to count one time
TR1=1; /timerl start run
ET1=1; //enable T1 interrupt
EA=1; //open global interrupt switch
while (1);
}
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2. CYRIEFF:

/* */
/* --- STC MCU International Limited */
/* --- STC 1T Series MCU T1(Falling edge) Demo ------------------- */

/* If you want to use the program or the program referenced in the */

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

/*

*/

AUXR DATA

08EH

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
;stimerl work in 1T mode
;set timerl as counter mode?2 (8-bit auto-reload)

;fill with Oxff to count one time
stimerl start run

;enable T1 interrupt
;open global interrupt switch
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7.4 A 4mIERT s AR F (CREFFUL4RIERF)

STC12C2052AD Z 51 B ML AT 2184 AT 4w A2 b % ) : CLKOUTO/ADCO/P1.0, CLKOUT1/
ADC1/P1.1

5T G RE IR Bl H AT SR R4S R T B A A7 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 B5 B4 B3 B2 Bl BO
WAKE CLKO| 8FH name |[PCAWAKEUP|RXD PIN_IE|T1 _PIN_IE|TO0_PIN_IE|LVD WAKE - TICLKO|TOCLKO
Rk T e 517 28 AUXR/WAKE_CLKO/BRTJCE & 7 -
sfr AUXR = Ox8E; / /R Th e 2 A7 9 AUXR b ik 75 BH
sfr WAKE CLKO = 0x8F; / /Y IR RR Th e 25 A7 28 WAKE _CLKOF i 7 B
R T e 517 28 IRC_CLKO/INT CLKO/AUXRHIC 218 = 7 3 -

AUXR EQU 8EH SRR T BE 2717 2 AUXR (g i 75 B
WAKE CLKO EQU 8FH SHTIE N R R D e 77 A7 45 WAKE_CLK O i3k 7 B

WA A FHCLKOUTO/P1.0FICLKOUT1/P1. 1% 4 Hi s 4o -
CLKOUTO/P1.0FICLKOUT1/P1.1 ¥y Sy th 42 il T WAKE_CLKO% 17 #% ) TOCLK O #1

TICLKOAz# . CLKOUTOM i H B 45 28 o 5 iy 25042 ], CLKOUT 1 4 HA I b A 28 b g )

A LESH,  AH SR E I 3 T AR AR e I 2 AR 207 2 (8L B B E R B ) , AN E VALY

SE I 2% FR T, G643 CPU S &2 3k Hh .

Fr R R AR AT A4S . WAKE CLKO (Hihik: 0x8F)

WAKE CLKO :Clock output and Power-down Wakeup Control register (A~ 7] f37. 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: e T, £ FRFPCA LT/ B i i powerdown .
0: ZEIEPCA_EFHE/ T B Wik B powerdown :
1: FRVFPCA EFHAY/ R B A Wi powerdown o

B6-RXD PIN IE: AT, fiFP3.0(RXD) FIEERI, tHAEHFRXDMEE powerdown.
0: 2%1-P3.0(RXD) FFFIYERI, 2% 1ERXDM:fE powerdown ;
1: f¥FP3.0(RXD) F AT ERI, thABFRXDMfiEpowerdown o

B5-T1_PIN_IE: #rifsCF, RiFTU/P3.SH R IEH BT Brbs &, HEfET1EIM: B powerdown.
0: ZEIETU/P3.SH RN ETIH MR &, A IET1HIM: B powerdown ;
1: RAWTUP3SHT R ETIH WSS, H TR powerdown .

220



STC12C2052AD & 51) 1 Fr W45 e

B4 - TO_PIN_IE: BT, uVFTO/P3.4M T B B TO Wids &, 1 AEAETOMIME i powerdown.
0: ZEIETO/P3.4M T R BETO Wik &, A5 IETOMINE B powerdown ;
1: FRVFTO/P3.AM T FEIEETOH Wibs %, t R VFTORIME fE powerdown o

Bl - TICLKO: 75 f0i444P1.1/ADC 1 HITE B 58 I 88 T1 1IN b4 U CLKOUT1
1: VPP E v B 28T $4 HCLKOUT1, UIbh @i 3811 R A TAE
R (867 A B BRI ) , CLKOUT U I diie= T1%s % /2
T1TAEEITHL IS 4 A% = SYSclk / (256 - TH1 ) /2
T1TAETE 12THE I (% AR = SYSclk / 12/ (256 - TH1) /2
0: ANAVFKPLHIEL B N e i 25T 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 i £ CLKOUTO, i 5& I 28 T0 A g LAE
R (8L A sh BN , CLKOUTOS H IR 4T = TOwE i /2
TOTAEELT S )% Hi49i% = SYSclk / (256 - THO ) / 2
TO TAEAE 12T U % HE 4913 = SYSclk / 12/ (256 - THO) / 2
0: AAVPEPL.OBIEL E A E I 23 O i 444 tH CLKOUTO

KRR I fE2F AR 7% . AUXR (Mbdik: Ox8E)

AUXR : Auxiliary register (4~ A] 437 5-41k)
SFR Name | Address | bit B7 B6 BS5 B4 B3 B2 Bl BO
AUXR 8EH name | TOx12 | T1x12 [UART MOx6| EADCI ESPI ELVDI

B7 - TOx12: &M 25038 B 45 1l

0: & 2503 B /28051 HL Fy Ml e I 28 PRI B, R 124340

1: SIS 2F0BE B /805 1 By WL I S FE IR 124685, RN Z3 A0
B6 - T1x12: &R #8 Lig .

0: T 2% 1 BE /2805 1 L Fy ML B 38 PRI B, R 1253 43

1: SERS #8051 5 AL I il FE ) 1245, BPA 434l

AR UART & HHTUE RBCR R R A, WETIx 1267 $R g UART Bt A2 12Ti 2 1T,

B5 - UART _MOx6: = IO 185 5 5 3 B AT

0: UARTH CIRE R O3 B A2 A5 45805 1 B (L ER LTI B, BN 12404

1: UARTHR USROS B S AL 45805 1 8 Fr WL A I FE I61%, BI243 47
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7.4.1 TERTEZ08Y ] 4RAZ A e RO AZ e

1. CiZF:

/* */
/* --—- STC MCU International Limited */
/% - JHE/RSTC 1T Z A1 5 AL E I 250 F) A Gt FE I B - */
Jl B Vi e e ek (Ve R S DA ERE Y ) S */
/% EERE T BRSO EE A T STCH B AR e */

/* */

#include "reg51.h"
//

/* define constants */
#define FOSC  18432000L
//#define MODE 1T //Timer clock mode, comment this line is 12T mode, uncomment is 1T mode

#ifdef MODE 1T

#define F38 4KHz (256-FOSC/2/38400) //38.4KHz frequency calculation method of 1T mode
felse

#define F38 4KHz (256-FOSC/2/12/38400) //38.4KHz frequency calculation method of 12T mode
#endif

/* define SFR */

sfr AUXR = 0x8e; //Auxiliary register

sfr WAKE CLKO = 0x8f; /Iwakeup and clock output control register

sbit TOCLKO =PI1"0; /timer0 clock output pin

/1

/* main program */
void main()

{
#ifdef MODE IT
AUXR = 0x80; /timerQ work in 1T mode
#endif
TMOD = 0x02; //set timer( as mode2 (8-bit auto-reload)
TLO = F38 4KHz; //initial timer0
THO = F38 4KHz; //initial timerQ
TRO = 1; //timer0 start running
WAKE CLKO= 0x01; //enable timer0 clock output
while (1); //loop
}
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/* */

/* --—- STC MCU International Limited */

% - FERSTC 1T 5 B P52 I 220 [ 7T G I B emmemeemeeee *
Jal /B R ey oy o e Sl i e X A ST T2 E RE7 ) */
/* TELERE I B S R AR T STCHI B R AR - - */

/* )/

;/* define constants */
#define MODE 1T ;Timer clock mode, comment this line is 12T mode, uncomment is 1T mode

#ifdef MODE IT

F38 4KHz EQU O010H ;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

>

;/* main program */

MAIN:
#ifdef MODEIT
MOV  AUXR, #80H ;timer0 work in 1T mode
#endif
MOV TMOD, #02H ;set timer( as mode?2 (8-bit auto-reload)
MOV TLO, #F38 4KHz ;initial timerQ
MOV  THO, #F38 4KHz ;initial timerQ
SETB TRO
MOV WAKE CLKO, #01H ;enable timer0 clock output
SIMP  §
END
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7.4.2 BR8] 4RAZ R e AN AZ e

1. CiEF:

/* */
/* --- STC MCU International Limited */
/% - E/RSTC 1T Z 515 HUAE I i L) AT G A o oo oo */
/0 LT R o R BT S o1 L, oo */
/% VEAERE R B E R B A T STCR SR AR Y - */

J */
#include "reg51.h"

//

/* define constants */

#define FOSC  18432000L

//#define MODE 1T //Timer clock mode, comment this line is 12T mode, uncomment is 1T mode

#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 TICLKO =PI";

//

/* main program */

void main()

{

#ifdef MODE 1T
AUXR = 0x40;

#endif
TMOD = 0x20;
TL1 = F38 4KHz;
THI = F38 4KHz;
TRI =1
WAKE_CLKO = 0x02;
while (1);

b

//38.4KHz frequency calculation method of 1T mode

//38.4KHz frequency calculation method of 12T mode

//Auxiliary register
/Iwakeup and clock output control register
/ftimerl clock output pin

/timer] work in 1T mode

//set timer1 as mode2 (8-bit auto-reload)
//initial timerl

//initial timerl

/ftimerl start running

//enable timer1 clock output

//loop

224



STC12C2052AD & 51) 1 Fr W45 e

2. CHRIERF -

/* */
/* --- STC MCU International Limited */
e RN Y I Ty CIT T — */
P SRR o PSR S 3 )RRy oo */
P VEAERE B OC R A A T STCH B L - */
/* */
;/* 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
T1CLKO BIT P1.1 stimer] clock output pin
ORG 0000H
LIMP MAIN

s

;/* main program */

MAIN:
#ifdef MODE 1T
MOV  AUXR, #40H stimer]l 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 B Intel 8051 F F #l EBT230/189 2 Ff 25451

[BI1) el /i Es e, R/ IH R N e R 08 AR N ER, B R T
gk, IEMREEST, BT EA RN, RS R WRS R, SR B R A
WHEELT, BEWT R
1) TAEJ7 R%H)7 (TMOD. T2CON) HI & ;
2) VBB () 8% AN THx TLx. RCAP2H. RCAP2L;
3) T VAT ETx EARIIEE, A AL+ s
4) JB/1EAI TR B A
PR UL I /- H 2088 1 i HE— R B4
8051 FR I Ly ALK I 28/ T E 25 0B 12 DLW N LA T o1 50y,  BRJEnioh-#58s, Bk,
Afe B LB T EUEAE R B E B N T AR 728 THx TLxH 2%, T 200K S B T H 254H LA
25, 280 2" AMRAN, DAFLAMIGAE AT EOyIE 1 E THX R TLx .
Voo LR EUERX, HPEEEK R An (n=8. 13, 16) , IR AT THx . TLx i}
HME N2 —x, NP2 NBUEE . #lin, TAET RO N 136, Mn=13, L2V H#H,
TAE K 16, Win=16, A2 MAEELE, Fril, HHEHIMEN (0 = 2'x.

XTSRS AL TR, TS S E B IR TIA OG. RI, R AR N
M RGPk € B EAH S AL I . B0 CLEAR6eMHz ], AL 10 -

12 12

N nf:l:ﬂ\:: = =
LA JE ey ATk us 2us

SEBRERSI A Te = x « Tp

X TobLas A, TP € 18], ONPT ik k. ToMTp—BON CRME, £E5RH
Tp/a BRI SRAFAT T THEUEx, FRRExcoRAMY, RISRAFE R EWIME. 8P

(x) fp= 2" - x
Bhn, BEREIATe = 5ms, HLEEHITP = 2us, ARG ERHHkE
5ms
= _ v
X Tus - 2500{X

Wik TAE 01, Min=16, 0 S8 B A 5 i A ) - SO N -

(x) fh= 2" - x=65536-2500=63036, M Tt /AR H SO+ /NI 2 BISRIFES
57 ]93CHEE NTLx, =580 AF6H%E N THx H o

TAEAO. 1. 20 E RIH R ES) 788192, 655361256
XA T RO R, R AR SR T B ECR AN S AR e s S R R AT
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[F12) it/ 5 ss s Agmfe, RN RS, e/, R ETe
= 10ms, FAFEN12MHz, & 10ms ] EHIERAE . &2 TAET R tHEA I EWIE: K8
SEWIME AFOH, 847 WI{E ADSH.

(D ¥IgHfEF

PBHIaaH, — AL ERE R AR BT SR € I/ T B as AT Dh RE 1 S S HORE S5 A
FEF, AGIYIHHRE 0T

START:
: EREFER
MOV SP, #60H s B HERRIX 45k
MOV TMOD, #10H s EFETL. ERE, TAET
MOV TH1, #ODSH : WEETITHEWIE
MOV TL1, #OFOH s WERTHEIME
SETB  EA ;
SETB  ET1 ;} s
s HABVIIEAAR T
SETB  TRI s JAEITUFEGTH
: G FEF
(2) PRSI
INTT1: PUSH A ;
PUSH DPL ;}fﬂiﬁ;{%#}ﬁ
PUSH DPH ;
MOV TLI1, #0FOH ;} Y E
MOV THI, #0D8H ;
LS BN e
POP  DPH ;
POP  DPL ; } MRS
POP A ;
RETT ;AR [E]
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X B RN T W RS TR AR R . STC12C2052AD 2 41 B WL 0 I g T 5 & v by
H—NREPWIEABESNFI R, —RENEHK, W7 HEBIEA 2 2 1E R Wik
%R X LT .

[ SFARERIE Bk 5 o e d g I/ T+ B de 28 AT ok B ks 7 A, H t AT 32 P 5 I /3
B 0ml /T HEs LTI SE B . A e i/ 5880 (T0) Bl #Eal, TAE R 1%t
INTOS| b F TF kb 3R 47 Mok 9 Wk o

INTO B i
T TOH % T
Ja 3l fZ1k
BEBEGATENT, HLEsEIATP Nlus. ABIFE A BLm s in T
INTTO: MOV TMOD, #O9H 3 WTONER 751, GATEANL

MOV TLO, #00H

’ N==4
MOV THO. #00H ;} O TLOWO

CLR  EX0 ;. FINTOH by
LOP1: JB P3.2, LOP1 ; ZEFFINTO S| B 5
LOP2: JNB P3.2, LOP2 s SRFEINTOS| I i P
SETB  TRO : JHENTOIF AR THEL
LOP3: JB P3.2, LOP3 ;S5 INTOfE BT
CLR  TRO ; A=1ETOH %L
MOV A, TLO s AT EUEEA
MOV B, THO s R AUEEB
: s THELRK SR b 3
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[#14]

(1) FEFE:

MAIN:

FIR g I /T AR 0SS E I/ T80 100 T 1 5 R4 08w B i N i 11 P 2 FH 1

FESCEE N ] R gt b 2 LR B PSSR R I INTORTINT LS, 1 e I /v 2as AT
2o, WP T TN SN b Wil . B E I/ THE0Rs Lo S AR B X T 77 5K
2 (HZIFEEN) , WEIFEWIME R, T 0 DN — AN sk AE ko, 15088 BRI E 0% H
B LR W SRAREALTF UL, [ BN R P WAL B, AR 138850 S8 h s
Hi. BATER/THEEST (T KPR E R AW S R 7 8. AR m B T

ORG
AJMP
ORG
LJMP

ORG

MOV
MOV
MOV
MOV
SETB
SETB
SETB

0000H
MAIN

001BH
INTER

0100

SP, #60H
T™MOD, #60H
TL1, #OFFH
TH1, #OFFH
EA

ET1

TR1

: HERF

s BETIHR IR 55 7

; ERERFAD

; BLEMERX

s BCEEM/THEERL, 1RO
s WEIHUE

3 A
3 FFEm /s 1R b
s JRBERN/THEES L
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(2) FWIRESEF (AR EFE IS

ORG 1000H
INTER: PUSH A :

PUSH  DPL : }Imi%)\&ﬁ%%)‘“

PUSH  DPH ;

i } oo 458 T

POP DPH ;

POP DPL ; }fﬂ% WA R

POP A ;

RETI ; IR\

S TR 55 A ) A 3

[%15] FENH RGP OFIPL. 17354 i 124200 u sF1400 » sHI 7. Ak, R4S
28/ THEER0 (T0) , w773, EMAN6MHz, TP=2u s, ZiTHE1E N EEHCNICHA
38H.

AAGIFE T Bedm il 1 -

(1) ¥IAHFRER B

PLTO: MOV TMOD, #03H s WETOEN 7R3

MOV TLO, #9CH ; WETLOYMAE
MOV THO, #38H ; WETHOYMHE
SETB  EA ;

SETB  ETO :}}Fl:':l[}l:ﬁ
SETB  ET1 ;

SETB  TRO : A3

SETB  TRI : A3
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(2) BT IR 25 72 P B

1)

INTOP:
MOV TLO, #9CH ; EHTREYME
CPL P1.0 ;3 XFPL. Ofr 15 5 HUx
RETI ;5 AR [A

2)

INT1P
MOV THO, #38H s BT EME
CPL P1. 1 3 WFPL 1 HE 5 BUR
RETT ;3 & [A

FE SR N FH R S R T R T

(1) SERF/TH a5 ik

SERS /T RES R At BUE 2T Rl 0% Y 1 EHLE SR R WAL B, el A RRAE A B Bl i
AT o AEAN IR O3 375 5K F W7 2 2 ATLR 2 A B 1 L AR BERAE R I (RIS, LK A I it I R
BB A RTAR, — AR EN 3 MHLE AL L, sy Semf A B Rk E. K%
WM 7 5 ] BIEANTE, AEX R BORSCIN PE R 237 5, DR T AME R -

T ey e B S S AR TR SE RN, X E I/ B AR5 R0 T B A A S —
e FH T v T S I T SR A S AR B R 22 RN 2 IR HOE S AR W E /K, i
T S SES U R T AR 55 R R B ROIE R DB R T TN T SR IR,
Tl I Il B

Bl RER r R E RGN Bl T BRI &7 A Sei iR % . XA & MR
ENEHMRINECNRD RGUIRRRE . FTIEShAAME, B WIR S5 FE 7 0 THx TLx B Fr & 1T
BAMERS, BORETHx TLx M [E103 11 3CEHT MOTT AR 4R SE THEUE B . F Mz B T B
FATE R E . BB AME T
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CLR EA s 2Rk

MOV A, TLx s BRTLxH S A

ADD A, HLOW : LOWA SR v 2y
MOV TLx, A o WERFATTHEIE
MOV A, #HIGH s R THEIME XA
ADDC A, THx T EME M
MOV THx, A s BET b EwIE

SETB  EA 3 JEHR I

(2) BAEBOAT T EUE

TEENAS RO AT P E I/ THEER T U, SRR, BT RE AT . X2 A
A HELE ] — I 2 [ NS B THx AN TLx A Bl . bedn, SRR TLx R THx,  BRA e i /i S b
TIBATIRAS, TEBLTLxI WA 7 AR I THxEAL, T PE L THX AT P2 AR AL, X I 13245 R THx AN
T [FFE, JoiETHx R TLx R i) GE H 4 .

— TR A T VE A SRR THR, JEIRTLx, KRR I THEEAT FL B 2 8 s
MR AR, AT e e B, BUEE FRERE, EEEANE RN EE. E

A AR G
RDTM: MOV A, THx ; BEHTHXTEA
MOV RO, TLx ; EETLxfEROH
CJNE A, THx, RDTM ORI IRTHXAR, A5 AHAE, A3 1)
o HIERS, B AL FIAT, 75 0 83
MOV RI, A . W THxAE TR
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s o= V . —
F8E FHITOEIE

STC12C2052AD & 41 ¥ 5 LB A 11K FIUART(Universal Asychronous Receiver/Transmitter)
TAEARPEN TR TEEED ., FATOE2NBIREMNE . — DA AR — AT
AL — NS R R A B . AT OB S ph 45 2N B A SRS BRI . RIBZE i 3%
PR, W] CAIR I A A B . RIE i as HRE B NI AE e, eI ph s KRS AR
Reg N, A28 a] DL — AN hE S . BB AT AR AN G2 3 SRR A H AT A5 e ek Th e
A A7 SBUF, HL A i bkAD £ 99H.

STC12C2052AD R H 5 AL RS B AT AR A 48 TAETT X, Hdrmimh s AR 2 mr
AR, HPRRRE R, DMEARFEN AR . F P A B % B AR B R R e BN
A AR 3. ENURTIE R A sl W7 SO iy R s AT RE R b B, (4 RiE. STC-
12C2052AD R 51 5 F AL A AT O L RE AR 323 /2 TxD/P3. 1 FIRxD/P3.0 5| il o

STC12C2052AD &4 5 HLI HR AT A 1, B TEIE@E SN, En] T l— N2
MIATVON, BfEH—I Y, STV BHEITIIMNE.

8.1 BRITOMMHEXFFR

frsthk K4

(i) Eitipa WAL\ isp Lsp | Efia
AUXR Auxiliary register ~ |8EH|T0x12 | T1x12 |UART Mox6| EADCI | Espt |ELvDr| - | - 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 ASH|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|Psii|PT1H|PX 15 |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 o [rcawakevr]rso e efren efroene] ] - Jricikofrociko] 0000 xx00B

control register
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1. BITORIEHIZF FE8SCONFIPCON
STC12C2052AD R F . 7 ML AT DA AN 27 /74 BR AT 8 27 7748 SCON AN 4
RIEPRRFIR T B8 5 A7 25 PCON,
AT PR 25 A7 45 SCON H TR B A AT 1845 11 AR 7 SRS s il Th g . oAk Rl T -
SCON : HAT#EHIZF /748 (A {7 F-4k)
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: 4PCONZF{7#% H ({ISMODO/PCON. 647 A 1 DX A7 F F- s Al . 4k 21— 4
TeE BT, GBI UARTHESAR W B %A . B 20 RS &
M PCONZ 7 25t ISMODO/PCON.617 A0, A7 FISM1— ka4 52 53 473815 1) TAE
s WFERATR.
HASMO. SMI14% A ZH A e B 47T LI L AE 5 =X

SMO | SM1 | TAE A= | DhREWLIA PR

0 0 J7100 Ei%%ig HUART MOx6 = O, PR ESYSclk/12,
3 } T i UART MOx6 = 1}, BRFHESYSclk /2

, 8f7UART, SMOD 31y (i e B 1 (1155 111 522
0 1 1 kR T (25VOP/32 )X (GE I 2% 1% H )
1 0 2 9fZUART |(2°V°°/ 64) x SYSclk & %4t TAER &%

) 9RIUARTIY | svop b R L 2
1 1 3 ke A (2%VOP/32 )x (B I 22 11103 %)

HT1x12 = 0, EF 1% H 2 = SYSclk/12/( 256 - T H1);
HT1x12 = 10, SERER 1% H 2 = SYSclk / (256 - T H1)

SM2: R 28 A3 HLIEAE AL
e 5 R2m 5 K3, an B SM267 N1 XIRENST 91, O AL T-H bk i f e iR 2 o e
AT DA FEUs 2 i 55907 (BIRBS) SR e bbb il 7 RB8=1, Ui W iZ i bk, HhhbA(s
] DLk NSBUF,  FAERTNT, a3k 1 7 A W7 Al 25 2 7 A b A7 B bk 5 b #7RB8=0,
L AZ WU R bk t, N s HARFFRI=0. £ 5287 3,  dniRSM247 40 HRENAZ
N1, BEUSHLAL T bk i i e g 22 IR AS . AN BB IRBS N0Ek 1,  $5 ] {5 Uk 51 1)
= K HENSBUF, H-{#RI=1, LI RBSIE & R 36 7.
7 AT R0 AEZHUESE T, TEIX PRI 308, ZEdESM2 o0,

REN: RVF/ZE B ATHACE AL, B3 B AT REN, HEIREN=14 i B ATHCIRAS, AT 3h
HFATHNESRXD, JHAEUE S . AR AREN, BJREN=0, MIZE -804,

TB8: 7E/7 2853, CNBERIEIIEINEE, %HE B EEE0. B, wTHIER
P (PR 6457 5% 22 LI A A e o Hbchk ot/ 2 d it il b 2647 . 7277 =R0FI 5 301, iz AN .

RB8: 7E7 287553, RBIEIMEEINEHE, 1A R0 A s bk it/ e mot b 27
75 ROH A HRBE(E SM2=0). 5 3171 A HIRB8(E SM2=0, RB8 & FZ i 2| (4% 1147) o
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TL:  RIEFWE R P Brbr S, £77300, HEAT RIAMAREHSAL L A, B E I E
fir, BITI=1, [ ENLERAP, w0 b S TIL AU RS %, BITI=0. fEJLAR 75
e, AR IEAL T AR AR I i N BRI B AL, RITI=1, i b S T L 2 S %

RI: BlCRITE RIS, AR, 2o (FHRCE R SR h Py ARRPE £ B0 ELARI=1,
I BUH R, LT RR USSR S PE %, EIRIS0. 3Ly, o ATl
S0 1 o 1 20 8 SRR A B R, BURI=I, FICPUR S IBT S, OB o B RIS
HR P

SCONMI T A AL vl iE i BHLE A E 5 EA A4 “0” . SCONRFITHAEN98H, Al {7
HE, B AT HBbEN98H~~9FH, W] FH#AE SeI AL B

HFATIBE R BER: S WURIETER, W ESIEALTL, BITI=1, 15K Wb
M — WS BN, B E s B AIRL, EIRI=1, iESRAWTALEE . BT TIAIRIVL “ B2
W RAEMFENIERSW, BT I R T S8 AN ATE R TUL & RO KK i, 207
H T IR S5 A2 7 R B W TURIRUEEAT A0, SR 43 AL EE . BRIk, A HR T SRobs 2607 30 /S B o i
B ENL, UAUET B, 75 NRKE B B VE =R 2 0 B R

HEL Y ] 27 A7 25 PCONHH [JSMOD/PCON. 7 F W B 201, 72, J7 203 R R 25 I

i,

FELYE 1] 2717 25 PCONME U F -

PCON : HJRIEHIZFAAas (ANalhrT-4b)

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

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

SMOD: FAFZE A . Y B EAISMOD, EISMOD=1, NWAEEATEE TR 20 309
FERNfE; SMOD=0, W& TAET7 A HEEsR s . AL SMOD=0.

SMODO: MA@t A 2z dl iz . 24SMOD0=1, SCONZi1f %8 1 [FISMO/FEAL T FE (i 1%
) ThiE; 24SMOD0=0, SCONZF AT #% 4 ISMO/FEL FH T SMOZhfE, FISM1—iZfs
EREATHARTAEF . EARSMOD0=0
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2. RITOIEE HZFF25SBUF

STC12C2052AD R H1 5 Jy ML ERAT L 22 ph 25 A7 4% (SBUF) [k /£ 99H,  SE PR 224 2% it
%, 'HSBUFM#RAE 56 A7 RIE BRI INZL, SSBUFRIHERAE vl 3545 O B 5E . AN ERAE
3R R R FF A, IR RS54, MR R4

FATIBE N B B AR . EPTA IS ATIEE 7 U, #E 5 ASBUFfS 5 (MOV  SBUF, A)
RN, SRR R KON AL AT A48, AT 8O 8t 7777, A R 3 A7 4%
Bz MRAEAFK LA Bz “17 BTBSIIE R A AL A 4745 2590, FFHEAT KX,

AT IS I A A A — DN NBAL A7 2% . 765 ROWT e 7K N8, Hh )y it Ry
OfL. M—miERU sEYE, TN B A7 A% AR 7T 2N BB AT B SR v 43 SBUFHY, JLES 947 U 25 N
SCONZF A7 % FFIIRBSAL . A1 5 by -F- SM2 i £ EL S 21 (1) B4 E 25, RBSATSBUF A Py 28 A4,

AT RGBT N A NS A2 FISBUFZE M 2%, AT BEA8 — Wi se 52 K Bdfs e #% 7
LA BENSBUFJE, Al SLRIFF AR —WifE B, NN AE iZ iz i 4t ST MSBUFZ2 1 4
BEAREGE, BN ET— Mk £ . SBUFLAIFAT J7 s 1E N B BE 5 48

3. EHENF FERRAUXR
I Bl 27 7 2 AUXR X% M A8 LR
AUXR : #ihaifias ORI 5H0k)
SFR name Address bit B7 B6 B5 B4 B3 B2 Bl BO
AUXR 8EH name | TOx12 | TIx12 | UART _MOx6 | EADCI | ESPI | ELVDI
TOx12: &R 2F0H % B AL
0, EMF0ZES80513HEE, 12404,
1, TR 20N —ALSG805111 1265, A4
Tix12: ER 28 L& B AL
0, ENTERAELR05 1, 12434,
1, TSR0 AL 48051111265, A4
IS UART ER 11 5 I 28 LI R R R A e, TLx 1207 g A] ARSI UART 5 T2 12TIR 21T T
UART_MOx6: HAT AR08 45 ol FE 15 B AL
0, UARTH DRI ROZESI2THISOS 1, 124740;
1, UARTH: M BIRER0 B3 B AL Gt 12T 805 1 HI66%, 29353
FAT A AUXRA () oA A7 72 5 Wi O, EREAEN4H.

4. \HLHb LT F Z 728 SADENFISADDR

NT FEZHLIE(E, STC12C2052AD R4 # 5 ALK E T WAL Ik i1 25 47 25 SADENFI
SADDR.  J A1 SADEN & MATL b BEHE 455 25 7 45 (Ml BOH, S AL{E 900H) , SADDRE MATLH I 75 47
% (Mol MA9H, EALEAO00H) .
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6. SHEITOPEHEHXEFFREIE, IPAIIPH

HAT DRI SCVRAZES O TP W7 SR VFAFAE AR TEAR, R eV ar A7 as B R 2 F
IE : il fevFayf7ds (A Az54b)

SFR name

Address

bit

B7 B6 B5 B4 B3 B2 Bl BO
1E A8H name | EA | EPCA LVD | EADC SPI| ES |ET1| EXIl1 ETO EXO0
EA : CPUM AT W o ir= i, EA=1, CPUJFFUFI, EA=0, CPUBERATA I Wr 1%

EARIAE F R A AP by Fo VF I 22 il o RIS Hh Wit S S2 EATE 1] LG8 52 % vh Wi
LR H 7 FC VRS2 ) A 2

ES: HB 7O Wr snvrfr, ES=1, RVFE4TOFE, ES=0, 251847 1.
IPH : i Se e ds il a7 7 s mn (ANaT Az k)
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
IPH B7H name PPCA_LVDH |PADC SPIH | PSH | PT1H | PX1H | PTOH | PXO0H
IP: AR S gl B A7 as i (T4 -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 L S A= br
4 PSH=0 H PS=0f,
X PSH=0 H PS=1/},
24 PSH=1 HPS=0F,
4 PSH=1 HPS=1},

H3AT I R W B AR AR S 2 v i (12 56240)
H AT LR WO BUR AL SE 2 rh i (DL 5e 1)
H 4T LR IO BRI SE b T (P Se242)
HAT o B L e 20 P T (26 443)

237



STC12C2052AD & 41 ¥ Fr LA e
8.2 HITOTE=K

STC12C2052AD R 51 B Fr ML B ATl A5 B2 D 4R TAERIR, wIE T R AFgn A2 6 SCONH )
SMO. SMI1W B TSR Hamtl, MR 2ME3 R B EE, B KGR 75
HAAH I AL TME IR . ERR0H,  ERAT D E NI B R A 2 A7 2 .

8.2.1 HITOTAFRRN0: RIEBAFFRR

ERRORES, SBATIRGEE D TAEERDBA F AN, 8T OB ERE xR E
FTUART _MOx6/AUXR.5 = OFF, el 2 NSYSclk/12. 24 54T MR 0 fy i 15 8 B 8 B AL
UART MOx6/AUXR.5 = 15, HlHEZE © ASYSclk/2. H 47 D HE HRxD/P3.0%w4 N, [F#
¥4k (SHIFTCLOCK) HHTXD/P3.14ith, Kik. B SsfrEul, RAi 7%,

BEROM R IE T FE: M ENPATHEIE S5 N K IEZ 8 SBUFHE A I 8 8 K ik, #4711 ]
W 847 H g LLSY Sclk/128%S Y Sclk/2( FHHUART MOx6/AUXR. ST 5 /& 1253 A A2 253 470) 1 4
# MRxDE i (ML B ), KI5 h ks ETIE 17, TxDE % t 5 25 58 47 ik o
(SHIFTCLOCK) . #IEUES-1H “Kik” FiR.

MEESHNGE, MR8, RiEEHEHESENDA L (FHF), o FRxDRIEHHE,
[ B A0 VR T D% B R AL k. — i (847) B8 ik e e i, S hilum g W ERAS, HA
TIRFFmEHSE, 2 W HRIEIRES . ERRREEIRRT, LAHBRIHTIEO.

BT R B 0REUT, EA YU WHERFFERL, BIRI=0, B A7 vz
HAIREN=11 )3 2 AT R R0t FE . B s BlGS #2 J5, RxD N ERAT S A3, TxD A [R5 fik e
Hyog. SR AT R R NS Y Sclk/1288S Y Sclk/2 (HIUART MOx6/AUXR.SHf & A& 1253 il J
25080 o LB AN EI8-1r “HRU” B

MBGE R WU (8D f5, EHIE S EAL, HWRERIEE, RRWHIERES. 4
BRI, U8 I AR TIEO

TAEFHROR;, SAiiE0Z LB EEHIAISM2, AR TBSA MRBSAL . H1 i 5 % [
JENSYSclk/128SYSclk/2, JoiisE I e fit, B8t B AL I VR D [F B RS A ik it

FRAT I TAEBL R0 M 7 = B 8- 1w

MRS E AT W, I TXARXAE M 5 70l AR th TG SRS 5 R B ALTI=180RI =1, £ “B
I “REEMERAFWT, BTN R S A A H R TOE LRI K B, A5 0
T SR bR AL TIERI
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INTERNAL BUS

WRITE
SggF RxD
. OUTPUT FUNCTION
[ ZERO DETECTOR]
»START SHIFT
SYSclk/12
0 TX CONTROL
»ITX CLOCK  TI SEND
1
1 SERIAL
SYSclk/2 J: PORT
| INTERRUPT OUTPU%%%%QCTKHJ
AUXR S(UART MOX6) »>[RX CLOCK  RI RECEIVE
RX CONTROL
REN. SHIFT
EID_>START 1 1111110
1 . INPUT FUNCTION
LOAD
SBUF
READ
SBUF
INTERNAL BUS
WRITE TO SBUF
SEND L
SHIET [ I [ [ I [ [ M} rransmIT
RXDMDATAOUT\_DO___ 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 RO eSS P
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8.2.2 HITOTEER1: 8{UART, F4FHAIT

YA ESCONKFISMO. SMIN “017 B, HATH PR TAE. N84 UART
e, —WiEEN06L: IR IAAL, SO B AL (RALTE ) FIIAifs ib A7 . Pkr R a4, Bwr
AR FEHATINE . TxD/P3.1NKRIEER, RxD/PI.ONBWCHBWEE, FAT AW TS
[RIEHFAT

P 8-2 0 FR AT AR X1 1 Dy R 25 M s 7 TR I W s e e B

BRI RIEISFE: BATIEEERIER, B i AT & TxDH o M EHLHIT — %
5 “SBUF “HItE4mtEshBTEENARE, B “SBUF” F5IEH “17 BAKREBI TS
HIZEONL, FEIEFITXIEH| eI K% . KI%E B I € I A2 B 16 Bt s [F 20

FEAL 27 A7 i B B4 AN W 45 236 Tx D 1 k3%, EEHE I E LA WFEAN “0” fEXh . X
B BRI S s, BRLENZEN “17 , e ELEMNEN
“O7 , XAMREKM, FTXEESIRuERE IR, REM R REES “SEND”
PR, SERCMUE BB KL, FEEMPWHERATI, BITI=1, [HEHE R WAL EE,

BRI R S8 B AU U AR EAZREN, BIREN=1/], $ZU 38 DLk & 3 4
K165 B0 R KRR B 4T R0 IRxD, 440 2IRxD % M “17 — “07 BBk i 5t 5
BRI B E, RS LRI R A 160 M 208y, K IFFHAEZE AR T 7 8% . RAL1673 40
T 2 Al SN A [FE D .

1677 T B 16 RS 2 B 1 R (REAL BRI 8] ) 3 16550y, TR REALI [H] 17
8+ OIRZS H AT I8 X Rx Dy [ FEAT RAE, Fril {2 X UCREBES “=FH_" 1E, B3
WCRFEZ /D2 AR R B, CASRIE R TP m, femlfett. fEehin, W B rfEA N
“0” (ERESP) , NEMGM LR, EAERER, FEFRN717—"0" Bk . Rz
IR AR, M e AL TS, IR HEAER.

PR B N R A B A7 2 A TARE N, B2 NIIFFHR AR H, Sl iahr” 0" % 2
FENL B A7 2R R L JA RS, AFRXIEHIESE i Ja — IR AL, SER— Wi B, 25 [R) I3 2 LR 7R
AN G

* RI=0;

« SM2=0EFZ I B 5 1A 1.

M FEW BB R, LI BEENSBUF, &1Lk ARBS, BRI, BIRI=1, [aFEHLiE
KW, & EIRPIRAAREFIRE L, WU M EEEE R IEE R, BRAMHe ST, Bk
ZRE S MRXDIG I E717 =707 IBEAS, 242 N —mil . BchE Rk, EmNREE, 5%
IR0, BIRI=0. @M T, 478G TETEAIR, SM2EEN"0".

AT EEE PR RS AT AR, A AR B s H e I 2 B 1 A
A AT ISR I L s R =25V 32 X (G I 3%/ T B8 13 H )

HTIx12 =0, EHTE8 1A% H 2 = SYSclk/12/( 256 - TH1);

HTIx12 = 1, EH 25 1A% H 2 = SYSclk / ( 256 - THI1)
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INTERNAL BUS

Timer 1 WRITE
Overflow TO
SBUF TxD
’V
SMOD
=
»{START SHIFT paTA
TX CONTROL

4>-—> TXCLOCK  TI SEND
SERIAL 4_C(:I
PORT

INTERRUPT
» +16
VSAMPLE
1-TO-0 RX CLOCK RI I§OAD L
TRANSITION > BUF
DETECTOR START RX CONTROL gypy
1FFH

=|_LU_I“t

BIT
|[DETECTOR | L 7 J

INPUT SHIFT REG.,
RxD (9 BITS)

LOAD
SBUF

READ
SBUF

Mool MMM M MM n n n [nn

WRITE TO SBUF

~ |SEND —
DATA TRANSMIT
SHIFT m_rn ffmn n T Tl
XD \ /D0 X DI X D2 X D3 X D4 X D5 X D6 X D7 Y STOP BIT
TI START BIT —
RX CLOCK

1 | 1 | 1 | 1 | 1 | 1

smrrar/ D0 X D1 X D2 X D3 X D4 X D5 X D6 X D7 Y~ stOpBIT

RECEIVE fgrrpprecrorsavpiemives L T WAL MWL AW A0 A0 o mpn
SHIFT m e n n T n n m 70
RI

KI8-2  H3 AT AR L Th BE A A s T T el A i e 1

RXD

241



STC12C2052AD 41 B P L4 e
8.2.3 BITOTAEER2: 9fUART, BHFREE

SMO. SMIBEALNLORS, HAT O TAETERE A2, B 4T 1 AR 2 N of £t 57 00 i {5
UARTHER, H—WifE BB ARG, OB RAAES) , I gmfehs (58
O EHE) AN A5 1R o RIERS il gmARAT (BB 2dE) HSCONH I TBSR ML, Al #fi% B 18k
0, BLH AEPSWH I3 A5 R 56 7 PAE 2 N TB8 (TBSEEL AT 1 Jy £ AL (S v (- s bk B bk 47
SO B BT ARSI AL) o B2 BCET 2 947 2 d 25 ASCONTIRBS .. TxD/P3.14 K ik ¥ [,
RxD/P3.0 480 1, PAas X T AT Bl K 3%

B2 B F N :

H AT B AR 2B R =25MOP/64 X (SYSclk Z 4t T Bl %)

R R A A X PCON I SMODA AT X B, 24SMOD=1K, 1%4%1/32 (SYSclk)
: 24SMOD=0H, #%+%1/64 (SYSclk) , HIMFRSMODABAFFANMEAI. AT L, BEr2 s 5k
A ERFEER .

18-3 A A3 AT A5 AR 22 1 Ty i ) 7 33 P B R R WAL s i )

1 EI8-3 7] a1, AEA2MIBE A b, BRI A BT A AN, A& i TBIR a8 Ar %

s BOBHRMA RSN, HRTIBEAS A IZEAMF, A/ SR B R i i e A A A
AR 5 — U S5 L AR 2 B 2% A
* RI=0

« SM2=08# SM2=1, H HiZWE 15 9% R/ RB8=1.

2 R A R R B, AR BRI B I RS A7 B A A% 1 B 25 ASBUFFIRBSH, I B AL
RI=1, [ ENIGRFWAAEE, QiR R & AE — DAL, NI IR A 75 A7 4% T 14 T8
i &K, WAEMRL, Tt BRFMWH LS, B CE T AR R D A i B AR
F8, B —hiRRAGEER.

e, B4 17 5 SBUF. RBSFIRITE K .

T I AR X SCONH ISM2. TB8I 1 B LB S MM 2058, NZHLIEERAE T i,
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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 gyjr]
IFFH

A t
Bt |
»|DETECTOR | L 7
INPUT SHIFT REG.
RxD (9 BITS)

LOAD
SBUF

READ
SBUF

Mol MM M 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
T START BIT I
STOP BIT GEN |
RX CLOCK

o n - n n n n n n 70 ™
RXD lsmwrer/ 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

KI8-3 A3 AT MR 2 h BE 4 M7 i T iy B3 i 1
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8.2.4 BITOTIEER3: 9IUART, SE4FRATT

HSMO. SMIMEAL LIRS, HATH TAEERE A3, BAT@EEBRA NI E s 7P @ F UART
Wi, H—WitE Sl (R mAn, SA A (IRALIESR) . 1AL rT gmFEnr (BN 4L
)RR b AL, A v g e 67 (3R 9fr i) HSCONH I TB8FEfE, mI ki B 1850, B
F O PSWH 7T /B AL 36 A7 PAE 25 N TBS (TB8EE I F S 2 WLl {5 A s ik £ di A A, AT {E
REHE I BRI AL) o BT 25907 Zif 25 ASCONIRBS . TxD/P3.1 4k i%¥i 11, RxD/P3.0
NFERCG T, PAAs X A A AT el R i .

T3 R RN
HAT IS R 3P R R =2M0/32 X (G I 8/ B % 11 3k HH 36)

HT1x12 = O, &35 1H)% H 2 = SYSclk/12/( 256 - THI1);

HT1x12 = 1, SERFEF 1A% 2 = SYSclk / (256 - TH1)

AU, AR R —AF, Ll R S AT A ) 5 i B 1 DX ST P A R R A AR
W BT IR R R, BTN,

KI8-4 0 B AT I AR A3 (1) Dl fi 4 ) v = ] B LR s it ) ] o

i E8-4mT %0, AREASFIEECIAA L, BRR IS B TBSHR HE25 F2 00 75 47 2% 25 O B 467 A~ [R] 45
HARYBeAE B AN, HARU  ROERAE IR K 7 AR A AE [F] .

MBS B G —ifE S5 26 20 R B 2 T B 2k 1

* RI=0

* SM2=08# SM2=1, Jf HAZ S 55984 f.RB8=1 .

2 R IR A R R B, A B B R AL B A7 A R 3 ASBUFFIRBSH, - E A
RI=1, [ ENIGRFWAAEE, QiR R FAE — A2, NI R RE A 75 A7 4% T i 40 T8
A, WABEMRL ik FIRFMAH LS, HE E BT AR I Rx D4 A g -5 Bk
F8, U —hirRAGE R,

e, B4 107 5 SBUF. RBSFIRITE K .

I AFXT SCONH FISM2, TB8I ¥ B A HAR PRI Z1 €, N ZHLBERME 7K.
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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 gpypr
IFFH

i i i A
BIT

INPUT SHIFT REG.
(9 BITS)

>|DETECTOR | L 15 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 [siarrar/ 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 LIRSS T e 4 M s i I i/ b ad i
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8.3 BITRBTRITERINKE

STC12C2052AD R 5§ 1 HL AR AT 3845 AR 2R b e TAE B A R 57, X T AR
ORI 2, HIEFR 5 RGN B ESYScIkFIPCONH {3 47 R ik B A7 SMODF 5%, i1
AR 3 R P 45 5 bk 5 SYSCIk HIPCONRL A 4k, 3845 52 I 2/ 1T 50 2% | XIBRT AT 45 30 R A 3%
WHEA K. W B3/ VBBRT MO PR R R AR B, TR E RS,
DI Fh gl RE 3 2 v AR 1

HATHERR0, HREREE RAREAZESY Sclkf X .

2 RO A B S F X BALUART MOX6/AUXR.5 = O, LR = SYSclk/12.
RO KBS 3 K B ATUART MOx6/AUXR.5 = 11, HH % = SYSclk/2.
— HSYSclki & HUART MOx6/AUXR.S#EIT, W& AT@E(E TAEBR 0 M) P45 % [E A

} S
7

HATIEAS TAEBI2, HUEREZ R 5SYSclkfs KA, i85 SMODM A XK.
HEEALKIEA: FATIE B A2 PR 3=25MP/64 X (SYSclk & 4t LAE 44 %)
2SMOD=1/}, 453 =2/64(SYSclk)=1/32(SYSclk);

ISMOD=0H, JFFZ=1/64(SYSclk).

MSYSclkit & 5, A% EPCONT ISMODA,, FIEFEM R RF 2. BTLL, XM

EATIE RIS, H R AT AR )
BEECLL U R Ae=05M00/32 X (g I 2/ T 38 11 35 tH %)
MT1x12 =0, &A% 1A% H 2 = SYSclk/12/( 256 - TH1);
MTIx12 = LA, @35 13 H 2 = SYSclk / (256 - TH1)
I E R AT AR 1R E, ARG IR BN F R . ESERR N 2 ik AT
BB AT NS, WA, kB, AR T 8/ EEs 1 R TR . SMOD
e HE, AR F E AT AR 2t AT SEISMOD=05k1;

MOV  PCON, #00H ; {#SMOD=0
MOV  PCON, #80H : {#SMOD=1

SMOD R ik i 4% fil] 2 77 s PCON i de iy — i, HoAth & (07 F) L A 80 B AR 408 Si2 B 15 5L 7
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RIEFRPAGER, SCBEE T e i AT BB LI R . R A BT o S e i g /AR L

TE I 28/ B8 1% Y 30 SOR: BAEIsHA] (FD) N B I /i B 88 1 mlodis e i vk, Bile
I8/ B8 138 Y R =2 I 2%/ B8 LK 3E S kU 70

STC12C5201 AD R AU AL A AN eI 28/ 5ees, e 28/ 8as 1 Ra 40 TAET =,
T 36 FH 5 I /A B L TAE T 2 (8O A ShE ) VRN R s

WHEENSAT S TET e B0m TIET 2 (8ALEZNESE) , TLIRTHEH A K
H T SYScIkZ 1243 BB AS 43451 (FHT1x12/AUXR. 6 1E A& 1 240 B S A 230 4 ik 24T1x12/
AUXR.6=0F], P TAEAI2TH N, TLIRTHEG AR H T SYSclkZE 1243 A ks 24
T1x12/AUXR.6=11}, FRAHLTAELE LTS, TL1ITTHEE AR T SYScIkANZE ot 4 47 14 fik i
AL, SERT AT E RS 1% 2 5 SY Sclk [ Zh B AENA 55, SYSclkillki R, 4B E N K,
i R . B MN=FFN, ARG — AN BRI H— ik (BBRTE DL 5 #5N=00H,
M R E256 NI P A HE Y — T 24SYSclk=6MHzX T1x12/AUXR.6=01F, — AN R2pus,
2SYSclk=6MHzX T1x12/AUXR.6=11f, —AE#%1°50.167ps (BR126%) . SYSclk=12MHz[X
T1x12/AUXR.6=01F, W—/NEf4f A 1ps, 24SYSclk=6MHzX T1x12/AUXR.6=11}, —AE#H%)
“H0.083us (PR126%) o SiFF—RAEIL T,
BT1x12/AUXR. 6=0F, 5B &% /T Has st — I s A e (2°—N) X 1214f= (2°—N) X 12X

SYSclk

T x12/AUXR. 6=10, R 58/ B 1 — R A (R T s (2P—N) X L= (28— N) X SY;clk
T RAGE R 28T B A0 kg, BR
HT1x12/AUXR. 6=0F, E I #5/i1508e 1193 H 2R =SYSclk/12 X (28—N) (X/#})
HT1x12/AUXR. 6=1HF, 528/ E08s 103 H =S Y Sclk X (28—N) (X/F)
HKAFSYSclk N RGRBIAIE, N N )5 4.

LA E B 28/ 1T B 1 AR T 0 208,
$#:  T1x12/AUXR. 6=0, SYSclk=6MHz, N=FFH,
SE I 28T L AR T 07 2R3 o6 X 10% {12 X (256—255)} = 0.5 X 10° (R/FD) 5
¥ T1x12/AUXR. 6=0, SYSclk=12MHz, N=FFH,
SE AR L TAE T 7 s R = 1108 (GRAD) 5
#:  T1x12/AUXR. 6=0, SYSclk=12MHz, N=00H,
SE M ERATEE TAE T 7 Q2 2 = 1210912 X256~3906 (X/FH)

. T1x12/AUXR. 6=1, SYSclk=6MHz, N=FFH,
SEIN BT HE L A T 07 302103 26 6 X 109 (256 —255) = 6 X 10° (J/AD) 5
¥ T1x12/AUXR. 6=1, SYSclk=12MHz, N=00H,
FERT AT B L TAET 7 2 % = 12X 109256 = 46875 (WR/FP)
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R AR R RS e B AT B % S Al R
HRBERERSEN ST RSS20 R (T1x12/AUXR. 6=0)

. KRG i ERTE31
A RAMEIE | smop | ‘
(MHz) ot | | EHEAME

J77R0MAX: IM 12 X X X

J2 MAX: 375K | 12 1 X X X

T3 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
Sax 11059 0 0 2 F4H
: 11.059 0 0 2 F8H
1.2K 171986 0 0 2 1DH
137.5 [6 0 0 2 72H
110
o |12 0 0 1 FFFBH

BB BRIV IA AL FE 7 BLan R

MOV TMOD, #20H s WEENISATESSER . TEFR2

MOV THI, #X XH s WHEERFHN

MOV TLI, #X XH :

SETB TRI 3 JABNER B/ BRI

MOV PCON,  #30H ;. W ESMOD=1

MOV SCON,  #50H ; WEPRITEE T

PAT EIRFEFFBOR, RTS8 B € I 2%/ 208% L34 7 50 S 3 A7 3845 i AR 5 S0y
R BE .
T A Al AR OB BB R R OE R E ., RN AR, A — ik
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8.4 HITORMINIZERF

1. CIEFF:

/* */
/* --- STC MCU International Limited */
/% - FIRSTC 1T A58 HLEAT LTI AE (8-bit/9-bit) —mmmmemmmeeemaev */
/* WU EAERE P il B CE A S R, - */
AR Tk S EE P B R T STCRIBERL AR e */

/* */

#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 = P2/2; //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
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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

//Timerl start run

//Enable UART interrupt

//Open master interrupt switch

SendString("STC12C2052AD\r\nUart Test \r\n");

while(1);

UART interrupt service routine

*/

void Uart_Isr() interrupt 4 using 1

{

if (RI)
{
RI=0;
PO = SBUF;
bit9 = RBS;
}
if (TT)
{
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
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else
{
#if (PARITYBIT == ODD_PARITY)
TB8=1; //Set parity bit to 1
#elif (PARITYBIT == EVEN_PARITY)
TB8 =0; //Set parity bit to 0
#endif
}
busy = 1;
SBUF = ACC; //Send data to UART buffer
H
/*
Send a string to UART

Input: s (address of string)
Output:None

*/
void SendString(char *s)
{
while (*s) //Check the end of the string
{
SendData(*s++); //Send current char and increment string ptr
H
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2. JLmizFr:

/* */
/* --- STC MCU International Limited */
/% - JHRSTC 1T 255 A HLE AT L IIAE (8-bit/9-bit) —-mmmmmemmmmmeemv */
JERIE L Yol i1 R e A1 R Y 1 A — %
/% FETERE T BB A T STCH B AR e */

/* */

;/*Define UART parity mode*/

#define NONE PARITY 0 //None parity
#define ODD PARITY 1 //0dd parity
#define EVEN PARITY 2 //Even parity
#define MARK PARITY 3 //Mark parity
#define SPACE PARITY 4 //Space parity
#define PARITYBIT EVEN PARITY //Testing even parity
BUSY BIT 20H.0 stransmit busy flag
ORG 0000H
LIMP  MAIN
ORG 0023H
LIMP  UART ISR
ORG 0100H
MAIN:
CLR BUSY
CLR EA
MOV  SP, #3FH
#if (PARITYBIT == NONE_PARITY)
MOV  SCON, #50H ;8-bit variable UART
#elif (PARITYBIT == ODD_PARITY) || (PARITYBIT == EVEN_PARITY) || (PARITYBIT == MARK PARITY)
MOV  SCON, #0DAH ;9-bit variable UART, parity bit initial to 1
#elif (PARITYBIT == SPACE_PARITY)
MOV  SCON, #0D2H ;9-bit variable UART, parity bit initial to 0

#endif

s
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MOV  TMOD, #20H
MOV A, #OFBH
MOV  THI, A
MOV  TLI, A
SETB  TRI
SETB  ES
SETB EA
MOV  DPTR, #TESTSTR
LCALL SENDSTRING
SIMP  §
TESTSTR: ;Test string
DB "STC12C2052AD Uart Test !",
*
;UART?2 interrupt service routine
; */
UART ISR:
PUSH ACC
PUSH PSW
INB RI, CHECKTI
CLR RI
MOV PO, SBUF
MOV  C, RBS8
MOV P22, C
CHECKTT:
INB TIL, ISR_EXIT
CLR TI
CLR BUSY
ISR_EXIT:
POP PSW
POP ACC
RETI
/*
;Send a byte data to UART
;Input: ACC (data to be sent)
;Output:None
; ¥/
SENDDATA:
JB BUSY, $
MOV  ACC, A
INB P, EVENIINACC

;Set Timerl as 8-bit auto reload mode
;256-18432000/12/32/9600
;Set auto-reload vaule

;Timer] start run
;Enable UART interrupt
;Open master interrupt switch

;Load string address to DPTR
;Send string

0DH,0AH,0

;Check RI bit
;Clear RI bit
;PO show UART data

;P2.2 show parity bit

;Check S2T1I bit
;Clear S2TI bit
;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
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ODDIINACC:

#if (PARITYBIT == ODD_PARITY)
CLR TBS8

#elif (PARITYBIT == EVEN_PARITY)
SETB  TBS

#endif
SIMP  PARITYBITOK

EVENIINACC:

#if (PARITYBIT == ODD_PARITY)
SETB  TBS8

#elif (PARITYBIT == EVEN_PARITY)
CLR TBS8

#endif

PARITYBITOK:
SETB  BUSY
MOV  SBUF, A
RET

*

;Send a string to UART

;Input: DPTR (address of string)
;Output:None

; */
SENDSTRING:
CLR A
MOVC A, @A+DPTR
iZ STRINGEND
INC  DPTR

LCALL SENDDATA

SIMP  SENDSTRING
STRINGEND:

RET

END

;Set parity bit to 0

;Set parity bit to 1

;Set parity bit to 1
;Set parity bit to 0
;Parity bit set completed

;Send data to UART buffer

;Get current char

;Check the end of the string
;increment string ptr

;Send current char

;Check next
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8.5 W&

STC12C2052AD Z 51 5 F HLA Ef AT 38 45 AR 40 08 FH ] 43 M XL (5 Al 2 WL S B Fh . T
S LIS

WRPA805 1N H RGEHBER T, B EATH & 470 H H#MIE (TXD—RXD, RXD—
TXD, GND—GND—#) , BInJsZEIXALE . AT HEINEFES, #b@E & EETHT,
AR FIRS—232CERS—422. RS—485FrAEHAT RALIEAS, WIS RG22 [HRH—HEREH
AR, P IEE K& IR T, S IEE S

TxD RxD
805] RxD TxD 8051
GND GND
L

SRR LS I, B A BT L E A A R ALl OB P . Bl
B A LS A S A <Pl R

A U $4 3% FH 24003 K AR S 2, RS A4S Y Sclk=6MHz, F HL R %8k, 281
BB . fEXHUIT AR AERS, S AU ZE—ANIEIE S (Bl “o6H” ), LA 212
LAl DL N RIS S5, A5 R AR, kA “00H” fENNEE S,
HBNR “0SH” RoREREeIEE, s FHILRAEERRBEIZHKNEFES “00H” 54 H#
TFAEAEANR AR A 2 P I N B — RIES WL, TGRS m NG S, BRI HER
ek, HORIERIERE R

| %m | Bam | sdE2 | suE3 | - | HdEn

FHi B WHLA AR IE I EIEAEG

s 1~ EdEn: B A SN IE FIniii g ;

SRR A AT, IR e B, X (o DA TIT N E RIS AR B AL

CHURAE RN “RIA” AT 2 B M /N EHE & 15 5/ . 4 FRUSCIE A, 1) FRL [ED
“OFH” 55,/ W B & “FOH™&E 5. HHLRA AR UK R “OFH” {55 4 H 5 R £ T
%, REWIAFA GRS, G4k, =EEE.

ANFEFBEER, B4 “Hi” WEHRA—F, BXREFR. ZUHTERRETHAENRE
53, LA A5 AN A6 A ) 5 1 S

STC12C2052AD Z 5 B 5 (L AT S, W EESRH &R, Wk H s k.

R |
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(1) Bl 77 O LIS 2541

OF PR TRFB
TEOSFHLURIE TR PR A

IR

v
Hiht 354 DPTR, K48
R7, F256 a5 47 4sR6 B YA

»

v
FIETRIAE 5 06H

AL

RN LR T E
(a) WHPRRE: EHENZR/TEE BN, TEFR2, HEEHE3H, SMOD=1. #

e K2400 (BL/FP)

(b) BITHEERE: FPBREHTRL, RTBEEG

(c) WERAMAI TAERF 788 E: 3IHMSOHM SLAA R XM BdR B Hhhk; 2FHEA JTAZ K
RILMBIEHAE: RN B IR F 4% .
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LR IE ARG 5
START:

MOV  TMOD,

MOV  THI,

MOV  TLI,

MOV  SCON,

MOV  PCON,

SETB  TRI
ST-RAM:

MOV  DPH,

MOV  DPL,

MOV  R7,

MOV  R6,
TX-ACK:

MOV A,

MOV  SBUF,
WAIT1:

JBC  TI,

SIMP  WAITI
RX-YES:

JBC R,

SIMP  RX-YES
NEXTI:

MOV A,

CINE A,
TX-BYT:

MOV A,

MOV  SBUF,

ADD A,

MOV  R6,
WAIT2:

JBC T,

JMP  WAIT2
TX-NES:

MOVX A,

MOV  SBUF,

ADD A,

MOV  R6,

INC  DPTR

#20H
#0F3H
#0F3H
#50H
#80H

31H
30H
2FH
#00H

#06H

RX-YES

NEXTI

SBUF
#00H,

5

TX-ACK ;

BCEE NS AT B UER . AT 2

T E I U 2

$OWIE
1 SMOD=1
Ja Bl E i)

W B AN RAMEIRE e 4
DPTRYJME
AL AR E AR T
RN ZF A AR ROIHO0

}ﬁ%ﬂa’uw%% “06H”

SEFERILFENIE S
AR IE SEHEWATIL

I ALV EAE 5
R BIEEAF S, WA

PRI TIEA

AW “00H” , 5 M H AP 5

}E%ﬁﬁ&ﬁn

}%ﬁﬁﬁﬁ
M HRAMEUR % 4
oSS (G /RS

DPTR¥BEF N1
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WAIT3:
JBC TI, NEXT2 s JIWT—HdR PRI e S
SIMP  WAIT3 s HRRRIESE
NEXT2:
DINZ R7, TX-NES ;3 IR LA A R
TX-SUM:
MOV A, R6 s RIERINFIZ AL
MOV  SBUF, A
WAITA4:
JBCTI, RX-0FH ; }
SIMP  WAIT4 ;
RX-0FH:
JBC R, IF-0FH ; }
SJMP  RX-0FH ;) SRR LRI B S S
IF-0FH:
MOV A, SBUF; ;
CINE A, #OFH, ST-RAM ; ) FIbif&4 2 /5 B, 75 0 3 k%
RET ; IRA
NI TR F B
FRUSCRE 7 B ) v L

(a)  PAFREEVIGN: FRIERT;
(b)  HATEEVISE: FRIERT;
(c) HHBRE:
PWEBRAM 31H. 30HHL7CA7 U SCE A 52 i [X 1
R7T——H RN T A7 45
R6—— RN ZF 1745
() FHEPLEZES: “OFH” NEWIER, “FOH” MfEikHH, “00H” A=
i, “O5SH” AEAEI.
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XU A LI A 218 75 2 LB R e

s

¢<

| e R |

A4

HubH5EFDPTRIA
B2 7 3370

N
v
I FATL A1 32% 15H

\ 4

BRI 5

F06H?

fia) AL 132 00H

PR A Z

BT RE i H:

TART:
MOV
MOV

MOV
SETB

MOV

MOV
ST-RAM:
MOV

MOV
MOV

TMOD, #20H
THI, #OF3H
TLI1, #0F3H
TR1

SCON, #50H
PCON, #80H
DPH, 31H
DPL, 30H
R6, #00H

!

HotEFEEFDPTR AN L

B e 2
Y

Al GrEnil

A3 IR 2
N

] FEATL [T 325 FOH

I FHBL A 12 0FH

;}%Wﬁﬁ@ﬁﬁﬁﬁ
s JABIER ST R
B AT, SRR

SMOD & 1i;.

;| EDPTRH Huhit:
3 BN Z A7 aE0
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RX-ACK:

JBC

SIMP
IF-06H:

MOV

CINEA
TX-00H:

MOV

MOV
WAIT1:

IJBC

SIMP
TX-05H:

MOV

MOV
WAIT2:

IJBC

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
WAIT1

A, #05H
SBUF, A

TI, HAVEI1
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 5
s SERFEOEIE S

s RIS SIEA

TR R 7

. }[ﬂEﬁmﬁ% “O0H” , [l

; [HAHLAIE “05H” 1Y
. RIEWES

s PRIRFRUES, 3R [a] EEEr Sy

s SERFRRCEE A 2L
s HRSAHWUERT,R6

: }%4&%&?&%

s FCE A AN SMERAM

AT ESIIE

s FUBT R A T e
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RX-SUM:

JBC RI, HAVE4

SIMP  RX-SUM ;}*%EW&%%
HAVE4:

MOV A, SBUF ;

CINE A, R6, TX-ERR ; } JWT b2 7S IR
TX-RIT:

MOV A, #OFH ;

MOV  SBUF, A ;}m%m&%%WE%E%
WAIT3:

JBC I, GOOD

SIMP  WAIT3 }% FRIREE R
TX-ERR:

MOV A, #OFOH s FRNUKRIA G ARG S

MOV  SBUF, A
WAIT4:

JBC TI, AGAIN s SRR SE

SIMP  WAIT4
AGAIN:

LIMP  ST-RAM s AR (B ET AR
GOOD:

RET s AR IERRIR ]

(2) w7 OB L (5 Bk 2541

AR Z B G, WAL AE 10 8 — 77 K A A B 7 SR DA $e il {5 2% . i T STC-
12C2052AD & 41/ ML B 471845 & K, H b &4t Lt — AWk m AN bk, Fr
PASERR b2 i W F B L A 25 A, BDBRUS/ R IR 30 mT &% BV SR A T, i 2 W B 2 AL IR AN %0
TERYEERPW, G NE—ADFRWREND, 20 RS R 2 B 5 N R
55 FE P AT Ab B

XE, AR ERECNE, B CRIETD ARUE R SUEE (WS, 207 GEIT
) 25 F PR T —2 ) 5 AT A -

TER WO S AR, 753 B =AM B A7 SR W B2 S 115 JE 2 U 538 2 B A~
B, REAGE RGN, W FIER: NESRAM32H G R IR AN S A 1728, 33HE AR
IS M2 fE e, frtihlk7FH. 7EH. 7DHNARESL .
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LALFRSTH B 55 R P37
KW 3N, R ERE R T e HEE I a8/ s SR ATIEE ST RE P o AR UK B A7 AR A1
FERAM & AL B 5 E AR P P e

FREAF:
ORG  0000H
AIMP  START s FAE TR
ORG  0023H
LIMP  SERVE s b IR S AL
START:
MOV  TMOD, #20H s SESCERZRATHES e TAET A2
MOV  THI, #0F3H ;
MOV  TLl,  #0F3H ; }&E?ﬂz%%?ﬂﬂooﬁ/@
MOV  SCON, #50H s WEBTEETAL v
MOV  PCON, #80H ; W ESMOD=1
SETB  TRI ; JABE R
SETB  7FH .
SETB  7EH ; WHEARENAL
SETB  7DH ;
MOV  31H, #I0H s RO U R A2 T AMTRAMIT)
MOV 30H, #00H 3 }E&ﬁﬂﬁhﬁmom
MOV  33H, #00H s BRI ITIEO
SETB EA ; }
SETB ES ;) JFHi

262



STC12C2052AD & 51) 1 Fr W45 e

Hh TR 55 R«
SERVE:

CLR

CLR

PUSH

PUSH

PUSH

JB

JB

B
RXSUM:

MOV

CJNE
TXRI:

MOV

MOV
WAIT1:

INB

CLR

SIMP
TXERR:

MOV

MOV
WAIT2:

INB

CLR

SIMP
RXACK:

MOV

XRL

1z
TXNACK:

MOV

MOV

EA

DPH
DPL

7FH,
7EH,
7DH,

A, 33H,

SBUF,

TI,
TI
AGAIN

SBUF,

TI,
TI
AGAIN

SBUF,

RXACK
RXBYS
RXDATA

SBUF

#OFH

A

WAITI

#OFOH

WAIT2

SBUF
#06H

#05H
A

; Flibr

TXERR

5 KA
s TEBRRYC BT SR AR S

BIntrey

s PRUCE AR IR AN
o FIWT R R 1 IR

:}ﬁ@ﬂﬁ%%WE%%%“WW’

SR RIS
BRI R AT
g ]

;:}ﬁ$ME%%Wm%%%“mw’

R
R R R AR
B A

s HIWOR AP (E S “06H”
 REUE AL
: e, A TXREE

s RN AR IS S, A LA

“OSH” , ZIRE Y
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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 RIL G

s BRI

s RYLEI RIS S, ik “00H”
 RUCEI R RIS S, ik “00H”

; SRPRIETERE

s BT

s VBRI FR &
;ARSI A0

s BB R AL
s AEA32HEIG

TR R AN

. TERAUR B
s BRI

BEE AP A b AR T

. TERCHE
. MRS FERAM
S E

;}ﬁﬁﬂm%ﬁﬁ

TR R AN

BN B R
BRI
. EEE DL AT

264



STC12C2052AD & 51) 1 Fr W45 e

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 bniEAL
; RINAIERITIEO

;}WE%W&%%FB%%%

: IE I

. SRl
iR

ERREFE R, ORGAREF BN, EREFILGIN, & A e Ul W% 7 B

R aG L .

FESTBRRI IR S RS, T ELR S VMO I3 L2 AT 5 B e, R
BB, DMRER {0 ER PR
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8.6 ZHLEIE

R Z SN RS, TEZGHMFENIE T/E. STC12C2052AD R 41 #. 5 HLIH
171845 77 2 A3 B A ZHUBEE ThRE, WS A4 UEME RSt FEDNEX L MR
ZHLEE R EEHER .

TxD

8051 RxD /Y 1 2

\ 4 \ 4 Y
TxD RxD TxD RxD TxD RxD

8051 8051 8051

EEDy— G ENAILE ML) 2R T2 PLEME RSt ENATS5E— G WHLEME, A
B [ (A5 0 AU 0 O K

(1) ZHIEE R SEA JE B

EZHBEE RS, NEETHL (K% 52 GMHL B ZIAIGERTSEEE, H4Til
{5 LR ARE ST . MCS-51 R 5 B HLK B 4718 15 15 41 25 A7 23 SCONH & B 2 HLIE 15 i B 41
SM2. MFEFWESM2=1, BITEETAETHFR2EARS, KiEHEE TS EE UX AT K
IEH R (TB8=1) EREIEMT (TB8=0) , HEWUmIET X FIRBSFT IR 2SM2=1,
W EIRBS=1, RN NPEIY Hht i, $5iZWi N 2528 ASBUFH, FFEAIRI=1, [FICPUIERH
Wr, BEATHOREDEIYALEE, ARBS=0NEEW, A FHER, BIHKEBHEFR. £M2=0, T
T 2 Hb Bk T 2 B s e Uk, IR B AIRI=1, [AICPUIERA M, #iZ%Miy &% ANSBUF. #5ith/E
H, WSl 2 HLEE .

ST EEI ML Z PSR 8, MFLHEE N0, 1, 2, -, n. SEBEZHLOEERE D
T

O BEWMIHLRISM2=1, AT REfbit ek .

@ FHLE SR ERE HbEE S, K TBSRE N1, URRRIENZ MRk,

@ FrA MBS R oy bk, & R R B AR IY ) bk S AP bk A B
B BRSNS, WA S MAHL, TEBRSM2=0, #ERERMNENRENEEN, EE4
BRI e A BN, WONAES AEMNL, (E4ERESM2=1RZE, XtEHE KRB IEMIA
TRRER, RIS S E R il N 2 A5 NSBUF, ANE AL, RI=0, Aap=ddifigRk, EE#HIH-
Jik.
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@ FHIERIEFTIEWHAEWE, BE KL —E S PEED, KA
TB8=0, PAZRNNEHEM .
® 4 EHLEAR NHLEE I (8] ) &R ey Rk, F-0F AR ML, R

B TF-HE R MHLZE 23 115 0 E P LE S A WAL, Pk HiSM2=1, XFH 5 EHLRZEKEIE
N

ER SRR A R SE B

(2) ZHLIEF R R

BT S ATEERAE G HE 6% B &M KRG M#HT(E 1%

I A T B I 1) J £ R M e Fe e 2058, (Nl 5 MV AT, PhCESR™ % 58
B, ANFEFEEEER, RN EBAME. EZPEERSHELERHERS, HINE
PR A X B A JLARAE —BEHT .

FEEFENRZHERE RS, RUBCE2556 ML, & AHLEIHEES 3 900H~FEH.

© Y MUFFOY 2 MILIE R <, & ALK ESM2=DIRZ, MR ERICENLRH
Hwpay,

@ FHAMMNBRLIFRL E: BN E RIS HEIE I i, B T3k 39 MALIEDE AL hE
XN, ARAFHHEARRT S EHL AR SRR ML I G A5, B THER MHUARYE 6
L ERENEANLIPIRZ, 5 ENAIWOREIES, ENLRDFFUA &% S Icdm b, &
1% BB B — WA AR S A B

® 21 EHRIERMLTFN:
00H: ZE3R MAMLERUSCEHRE B 5
O1H: ZER MHLAIEFHE S ;

Hpth: JBEm2L.
@ MHLEPIRZES T4 L -
B7 B6 B5 B4 B3 B2 B1 BO
ERR 0 0 0 0 0 TRDY RRDY

EX:  FHERR=1, MWW EITEER L
A TRDY=1, MWLAKIEHE R L
FRRDY=1, MALEIHE R4

© HAth: dntefmb s %S .
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(3) T2

FE S bR BT AR S R AR, RS — 2 E R U A BRI E R, W
Z AR Wz 5 3, (ERE e A U R, 32l 2 SR 4 i R i 1 ) LR M . SR A0 5
2o RE P RRET . 3% B LA W 1 7 SO 61 ] B4R E— ML 8] — S — @ fE B A

© EWUKERR

2N ERR B A7 TR Y FRRAMA, BB ik 95 1H, B PuK B AT i 50H B
TeH, ARBERTIIRIMGI . SO EERM TR, A s R AE Lt W IR 55 R P 58
B MENTERIEN, ERRAOETREFRMMZE, MR E ERFPESESRIT. LFRH
LPSW « SHIFOAR S AL HR S B AT &0IE K8 2 B K& 58 .

ZOREHUFI#S MHLACIE R, AR 5572 71 F AR 35 A7 A7 42 X 1 URO~R7

TR IEFLE T 5

ORG  0000H

AIMP  MAIN ; R

ORG  0023H s RIETPWRSIEF AN

LIMP  SERVE s B RS AR
MAIN: . . . ... ; FREF

ORG  1000H ; REBEFEFAH
TXCALL:

MOV  TMOD, #0H s WEENSHEER e, A2

MOV  THI, #0F3H s BCEIRRRFE 240007 /1)

MOV  TLI1,  #O0F3H ; BALSMOD

MOV  PCON, #80H ;

SETB  TRI s JABER AT

MOV  SCON, #0DSH : HRATOTA8, PR, TB8=I

SETB  EA s JF e 2

CLR  ES s AR H AT AR T
TXADDR:

MOV  SBUF, #05H 3 RIERFIY AL HE
WAIT1:

JNB TI, WAITI1 ; SHRERIETERE

CLR  TI s B RIE PTG R bR &
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RXADDR:
INB
CLR
MOV
CINE
CLR
CLR
MOV
MOV
INC
SETB

SERVE:
CLR
PUSH

PUSH
CLR

SETB
TXDATA:
MOV
WAIT2:
INB
CLR
INC
DINZ
SETB
CLR
RETURN:
POP

POP
RETI

RI,
TI

A,
TB8
PSW.5
08H,
0CH,
0CH
ES

TI
PSW

RS1
RSO

SBUF,

TI,

TI

RO
R4,
PSW.5
ES

PSW

RXADDR

SBUF
#05H, TXADDR

#50H
50H

@RO

WAIT2

RETURN

i SRR MLIE 2 A AL b

s EATECP NG R bR E

s BRI Z I A AL
 JUWEI LRSS, A EE
. HWHEAHTE, EAITBS=0, & K EhE
;. HAIFO=0kr &A1

s RIEEHE AL TR EHERO

; HEYLK A IRRA

3 BPEHe A m

; OVFHATIEAE R

;IR TR

3 HITIRS AT, JE WS SRERETI
; } IR RA
;:}ﬁﬁiﬁﬁﬁﬁgl

3 RIBEHRYK T s

3 BfERIEEEE

; BAITI=0

; HehEFRER N

s BRSO RS, HRIE]

; CRIRTE B EAIFO=1
s RHERAT AT

; }>1EE§EU%

Al
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@OMFLIZRRE P
FHURIE R RF A IE, - AT ML, 25 A P ASH Lt bk B A A i [m] 5 55
AHUhE, WEEEAH I IESS EHUEARIE, FFIFIRE T NUAE R R SRS BEWT, IR AF TR
T HNHRAMIFI60H L TT T, S HE HU I B WA T8 T 6 THON B Ml ) Y BERAMUR T, R
HIRIEHI20-0H. 20- IHALAEAREAL, FISRABTE S bt . Bl S K FE 2 s, 11 7
2FH. 2EHPM AN 711 870 ) A5 O3 7 1 O i Bt 4 8. #5S AHLISRICRE r i ), 2

E
#5 DAL WORE PP i 5
ORG  0000H
AJMP  START ; B
ORG  0023H
LIMP  SERVE s ARBTG5 2
ORG  0100H
START:
MOV  TMOD, #20H s EREFE: WIIGWARY, WEER
MOV  THI, #0F3H s e/ THEER ERT . TAE A2, W
MOV  TLI1,  #0F3H s B R 2400418 I A
MOV  PCON, #80H ; E{7SMOD
MOV  SCON, #0FOH s WEPATHTAS, v, SM2=1
SETB  TRI ; JABER AT AR
SETB  20+0 ;
SETB 201 ; }Eﬁ?&&%l
SETB  EA .
SETB  ES ; }?Frfﬂliéﬁ
ORG  1000H
SERVE:
CLR  RI s IR HRUUAE SR T bR ERI=0
PUSH A ;
PUSH PSW ; }I Wntri
CLR RSl .
SETB RS0 5 } WP TARFAT A X1
JB 20+ 0H, ISADDR s AT TS A2
JB 20+ 1H, ISBYTE s FIWHE S 2 HEE K FE
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ISDATA:
MOV
MOV
MOV
INC
DINZ
SETB
SETB
SETB
SIMP

ISADDR:
MOV

CINE
MOV

WAIT:
INB
CLR
CLR
CLR
SIMP

ISBYTES:
MOV
MOV
MOV
MOV
MOV
CLR

RETURN:
POP

POP
RETI

RO, 2EH
A, SBUF
@RO, A
2EH

2FH, RETURN
20 - OH

20« 1H

SM2

RETURN

A, SBUF
A, #05H, RETURN
SBUF, #01H
TI, WAIT
TI

20 - OH

SM2

RETURN

A, SBUF
RO, #60H
@RO, A
2FH, A
2EH, #61H
20+ 1H

PSW

A

ZHLEFETT AT 2R 2R, EHI
Xf ¥ ATEAS LA ORI R 5, W I8 R AL w47 R 3 AT I IR AT /O M, BRC
BRSSP AT D AN B, SATITEINL, Bondess. XEMA 247,

s HUEIRETIERO

s N

s HEIRET N

s FUBT R B e 75 ?
W E AR AL

s BN, R

FEHAEREAY, b S A L L

FAFFER, AT R [a]

; MFF, KIEEES “01H”

s SR RIEL R

; 0TI, 200, SM2
: JHOTI, 20«0, SM2
; 0TI, 20«0, SM2
; IR

s ERSCEE HeK B
s BHHRIK NN EHRAM
; 60HHLyG M 2FHHL G

s BEHhE61HT-2EH G
; JH20 « 1HbRE, For UG HR AR

H }‘Wﬁfﬂ%

s IR[A]

BEE-NAE T RRNH, NESE.
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F9E STC12C2052AD E 5B K HLAYA/DEE HaSS
9.1 A/DiLiRaSHYLER

STC12C2052AD £ 41|77 A/D¥E e 1) 5 LI A/DEA IT#EPT I (P1.7-P1.0) , 45 SE& S ik
A/DFEH %, A AR 100KHZ (103 K /FP) o« 8EEHLEM AT A/D, FIHGREER I, it B
Kol . USRS, FEREAEPIIN NS RO, R AT DU k1 B8
% P AT o] — 8 % EONA/DFE R, A TFTAEAA/DMER I O a4k A0 A .

STC12C2052AD £ 51 ¥ HLADC (A/D#E#2%) B g5/ 30 F BT

ADC_CONTR Register

|ADC7POWER| SPEED1 | SPEEDO | ADC_FLAG | ADCfSTARTl CHS2 |CHSl | CHSO |

BUBLA A B AIDF e R 7 B
FFKCHS2/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 —
ADCO0/P1.0 —

\/

\ 4

v B
17

ELLLL

teAX

8-bit DAC <$::;

A/DFEH 25 R AP A U T

ADC_DATA[7:0]
[apc_Bo]apc_Bs|apc_B7]apc_B6|apc_Bs|apc_B4]apc_B3|apc_B2]
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STC12C2052AD R 51 5  HLADCH 2 BRI ST OC. LU A . BRI ZF A48 8fDAC, #%
P 2747 2% (ADC_DATA) LA K ADC CONTRH %, o

STC12C2052AD & ¥ H J HLIJADCH& 12 IR LA RADC . 3R IR ELERIADC H — AN EL e 28 FID /A
B S p Y, BRI L EGE A, MR AL (MSB) FFAA, 5 M4y N\ L SR 5 A BD/ ARG 4
e AT ILER, Gk Z IR, R T AR A R OB T N AR B RT RAE . BRI R
TN/ DL as HA g, ARSI A

M EERT VR B, 2 BT, KB ADCO~THI I B N E A L sy . %
/B 2% (DAC) e 4 (PR FUL & 5 AR v i N RS 0L f il o L e 2 10 AT UL, H L 2 SRR A7 3
BRI, s Bk LR A A A A s . A/DIR IR R S, B i g AR R
ADCHE ¥ 48 IR 25 (E #2ADC_DATA, [AIF, B ALADCHE il 25 77 #ADC_CONTRHF A/ D#E # 45 T AR & L
ADC_FLAG, DAAHFE 7 25 v Bl ok H A B i o 4000 T8 1R 28 38 4 1] F ADCH% 1] 75 A7 %5 ADC_CONTRH
HJCHS2 ~ CHSOM E « ADCH)#% 438 B (i ADCH il 27 47 #% HH I SPEED L FISPEEDORf 2 - 7£ 87 FHADC
ZHT, MAEZRADC L HL, R B ALADCES i Z5 4745 HH IFIADC_POWERAY

A/DEEBEER, H T~ st

Vin
Vce

8-bit A/D Conversion Result:(ADC_DATA[7:0]) = 256 x

A, ViR AR BB B, Vee VBT HLSERR TAE R, FI T AL AR A
RS H L.
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9.2 S5A/D¥EREXSFRS

5STC12C2052AD £ 5] ¥ i HLA/D#: Al % (1K) 27 4728 5 T N R s o

e e fr bk S A5 o
5T iR Huhl: MSB LSB HAE
PIMO  |PIFEESANCE % 47 450 | 91H 0000 0000B
PIM1 | PIIRAHC E A7 A7 #51| 92H 0000 0000B
ADC _CONTR| ADC Control Register C5H | abc_power |SPEED1 |SPEEDO| ADC_FLAG |ADC7$TART|CHSZ|CHSI |CHSO 0000 0000B
U L2 {7 o
ADC_DATA [YPFIERTLEE | oy 0000 0000B
- =i 8L
AUXR Auxiliary register | A2H|Tox12|Tix12| UART Mox12 |EADCI | ESPT |ELVDI| - | - |0000 00xxB
IE Interrupt Enable ~ |A8H| EA |EPCA_LVD|EADC sPI| ES | ETI | EXI | ETO | EX0 {0000 0000B
1P Interrupt Priority Low [B8H| - |PPCA_LVD|PADC_SPI| PS |PT1 [ PX1|PTO|PX0 (x000 0000B
IPH Interrupt Priority High (B7H/| - [PPCA_LVDH|PADC_SPIH |PSH|PT1H|PX1H |PTOH|PX0H|x000 0000B

1. P1OE#IEL B HF F2EP1IMOFIP1IM1
FAENA/DAE P11 75 2K ek BN e A U s s B A N, 7EPIMO (HhE91H) « PIM1 (Hbht
92H) 25 17 2% P X AH N (R AL HEAT B
P1E#5%E <P1.7, P1.6, P1.5, P1.4, P1.3, P1.2, P1.1, PL.OI>(P1EHsht: 90H)

PIMO [7 : 0]

PIM1 [7 : 0]

/O II#558 (P1.x WIA/DE A, 77 ool 8 B I sl s B4R )

0

0

VXN A 1 (1648051 1/O R )
HEEHIR AR 20mA |, Fi7 HLIATN2300A

s

IR C 5B R,

IR20mA, BRI, REDH)

MBI C @D, WSz /O N /e NA/D R, T ik At

JFIF(Open Drain), WIHZI/O L FE/ENA/DER, 7Tk bR
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2. ADCiZH|FEFRADC_CONTR
ADC CONTRZF A7 2% Bk 2l F
ADC_CONTR : ADCH | %5 f£ 5%
SFR name | Address | bit B7 B6 BS5 B4 B3 B2 | Bl | BO
ADC CONTR C5H name | ADC POWER | SPEEDI | SPEEDO | ADC FLAG [ ADC START | CHS2 | CHS1 | CHSO
XFADC_CONTRZFAFEASHEAT AT, @ EEHIMOVIREEA), RNEH ‘5 M ‘s 54,
ADC_POWER: ADCHLE 47 .
0: HA/DHEHa%
1: FTIFA/DEE g5 R

AN WARRT, BADCHESCH], BIADC POWER =0. J2BhA/DH ] — & B
INA/DHEJRCHATIT, A/DFEHRE5 R 5 I A A/D IR T FARIHFE, HAIA K. WIRIT T NEBA/D
B R, TEMER, SRR, HESIA/DE .

BIEBA/DEY G, {EA/DFEMERZ AT, AU VO DFPRES, AFT =k EA/D
i, HRel NS/ BATO/ P REXARELT.

SPEED1, SPEEDQ: ¥ 4% e 4 4% 45 i 42 il °f
SPEEDI | SPEEDO | A/D#% 4 Fr 75 i ]

270NN f & B AL 40—k, CPUT{ESZR2TMHz I,
A/DEEHFIE FE £9100KHz

0 5404 ) B %% 45— Ik
810N J& BA % 4 — Ik
0 10807 A 4 J&] HH 3 6 — i)

1 1

ADC FLAG: MBS RbREAL, ZA/DEH SR, ADC_FLAG=1, B HHMHEO.
AN SN/ DEEH e B HRAZAT R PR AR A W, I F R A %R B A/ DS
LR, YA/DEHRFERSE, ADC FLAG = 1, —EBEHMIE0.

ADC_START: B 4% (ADC) ¥ jm shizhilhe, BEN “17 I, JFaaFHR, Feaidh R n 80
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CHS2/CHS1/CHSO0: ##l4m NifiEi%k#, CHS2/CHS1/CHSO

CHS2

CHSI1 | CHSO | Analog Channel Select (Rl N\ iE i 1% 4%)

0

0 0 WP P10 AENA/DEINKH

WP P11 AENA/DEIANKH

EFE P12 AENA/DEIANKH

WP P13 AENA/DFIANKH

i PL 4 1ENA/DRIAKR

EPE P15 fENA/DEIANKH

HEFE P16 1ENA/DFINKH

— e | = | O OO

—l— O || =|=—]|O
=l =1 = =1 =3 K= =

WP P17 AENA/DFINKH

P27 e B E R B I

H T2 2B o, pril, % & ADC_CONTRIEH|ZF 4748 5, B4 7S #AE L8 I A4 0] LAIE#f 132
FJADC_CONTRZAF 25 1H, JR K2 % B ADC_CONTREE il 5 77 2 B A AT 5, B4t id44NCPU
I BRI AR, FAB A RE 05 CRIUE B 1 B 3 ADC_CONTRYZ i 75 47 45

MOV ADC CONTR, #DATA
NOP
NOP
NOP
NOP
MOV A, ADC CONTR
LA B SERT I, 7 RENS IERR L BIADC_CONTREZE il 27 A7 2% I {H
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3. A/D¥E R EFFIRADC_DATA
FRIR DR ZF A7 25ADC_DATAZF A7 2% FH T IRAFA/ DL 25 R, Hpk Nt T

Mnemonic

Add

Name

B7

B6

BS

B4 B3

B2

B1

BO

ADC_DATA

Céh

A/DEEIREE R (7%, T8I
2, NLOLLA/ DL 2k B i 84

SHLA/DEEHEE R, Nl AN

8-bit A/D Conversion Result:(ADC_DATA[7:0])= 256 x

Vin

Vcee

A Vi B N ETE RN R, Vee v BT HLSERR TAR R, HISA ML AR B ARy
RSk .
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4. SA/DHEB RN EFR
IE : i ir&afeds (AIALSHk)
SFR name | Address bit B7 B6 B5 B4 | B3 B2 Bl BO
IE A8H name | EA | EPCA LVD | EADC SPI | ES | ET1 | EX1 | ETO | EX0
EA: CPUIH I bR &, EA=1, CPUMJH Wi, EA=0, CPUSHMFTA I Wi
EARIE R 2 A8 o 7 VP R 2 G dzs il B i B SE 2 EASR ) G832 & R R B
LR 7 A0 4 o 6 A28 1
EADC_SPI: A/D¥#ir WrMISPTH iy fovF 4.
EADC_SPI=1, i A/D#4ABrFISPTH W
EADC SPI=0, %% EA/D#E4rh Wi AISPT .

AUXR : §liBh#FfEds  CANarfir 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/D#; i,
EADCI =0, % |FA/D# b,

WS B SR VEA /D e o B D) 55 R LA A SL 2 i Ao B 1

1. #EADCIE1, FoVFADCHTMT, X ZADCH Wi F s il A7

2. J4EADCI_SPIHE1, FuiFADCHWT K& SPTHT, X /ZADCH W S SPTH I ) s iz il fr,  thhr
AT, MR T = HEADCH BT

3 KEAEL, TR A LRSI, AT IR, R TCVEF = A ADCHT T A/ DA B R 45 2
i v B A A /DR i SR B B AZADCFLAG

IPH : WS Bz 2 A7 e (A ATz 3-4k)
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: T S s il Zr A 9% (AT AL T-4k)
SFR name | Address bit B7 B6 B5 B4 | B3 | B2 | B1 | B0
P BSH |name | - | PPCA_LVD |PADC SPI| PS | PT1 |PX1|PTO | PX0
PADC SPIH, PADC SPI: A/D¥# it s6 gz b .
*4PADC_SPIH=0 HPADC_SPI=0}, A/D#4frfifISPIH I Jy fe AR 2 2% b i (1] 25 4%0)
PADC_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 K A m i Se 2 i i (PR 4644 2)
*4PADC_SPIH=1 HPADC SPI=1, A/D#E4frbWifISPIH I Jy it s 2 2% b i (1R 25 4% 3)

(3
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9.3 A/Dit#rEa R B 4% B

|/
P21 28 [ Vee
r23[]2 27 [Ip2.1
RST[_|3 26 [_]P2.0/PCA2/PWM2 ATOFBLE 1K
RxD/P3.0 [ 4 72} 25 [ P1.7/ADCT T—E—a—l z I{g%y};}
TxD/P3.1 5 % 24 [ P1.6/ADC6
xTAL2[ |6 oll\é 23 [ P1.5/ADCS T
XTALI [ |7 7 22 [ ] P1.4/ADC4 -
INTO/P3.2[ 8 ~ 21 [ P1.3/ADC3
INTI/P33 ]9 % 20 ] P1.2/ADC2
ECyTO/P3.4[ ] 10 ) 19 ] P1.1/ADCI/CLKOUT1
PWMI/PCAUTI/P3S[_| 11 o0 18 [ P1.O/ADCO/CLKOUTO
PWM3/PCA3/P2.4[ ] 12 17 [_1P3.7/PCAO/PWMO
P2s[]13 16 P27
Gnd[_| 14 15 [Jr26

A/DEEHRZEPLI, P1.0 — P1. 73:81%

279



STC12C2052AD £ 41| 1 B HLAE 7S

9.4 A/DEIZEEFIE N A 2k i [E]

|/
P22t 28 [ Vee
P23[]2 27 [Pl
RST[]3 26 [_]r2.0
RxD/P3.0[] 4 w2 25 1 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/P3.2[8 ~ 21 [ P1.3/ADC3
INTI/P3.3[ ]9 % 20 ] P1.2/ADC2
ECyTOP3.4[ 10 ) 19 ] PLI/ADCI/CLKOUT!
PWMI/PCA/TI/P35[_] 11 ° 18 ] P1.O/ADCO/CLKOUTO
P24 12 17 [ P3.7/PCAO/PWMO
P2s[]13 16 P27
Gnd[_| 14 15 1pr26

47pFLL b K

o—juov
1
O—]I 1/2 Vee

4
o—]l1 2/3 Vee
10K

L
O—]li 3/4 Vee
10K

.
O—]Ii 5/4 Vee

A/DFEHRAEPLID, PL.0 — PL. 74L81%

U/
2211 28 [ Vee
r23[]2 27 [Jp21
RST[ 3 26 [_1r2.0
RxD/P3.0[] 4 w2 25 1 Pr1.7/ADC7
xD/P3.1[]s % 24 ] P1.6/ADCS
xtaL2[ 6 !2 23 ] P1.5/ADCS
XTALI[]7 %) 22 [ ] P1.4/ADC4
NTOP3 2|8 ~ 21 [] PL.3/ADC3
INTI/P3.3[ ]9 % 20 ] P1.2/ADC2
ECUTOP3.4[ ] 10 N 19 ] P1.I/ADCI/CLKOUTI
PWMI/PCAUTIP3.S [ 11 i 18 [__] P1.0/ADCO/CLKOUTO
2412 17 [_]P3.7/PCAO0/PWMO
P2s[13 16[__p27
Gnd[_| 14 15 1r26

1.52.0 2.02.5

- 0

0'0.5

051 1'15

Uk R R T DL S B FR F B T AN 2 5 4%
SEEAG I Dy RE, {E A2 LA el L RN AR 45 S
bt ZLEAT IR

A LR PR T OGS SR (R 20 s, BRSO SR R B AT
VRAE 0. 25V [ AR Ak, W] DA RIGRE S LR Dy R P 3% 22 Bl B2

+5V

RO
ADCx 10KQ

TR S5 36 P P SREAG I 2K 2, SR SR R A I B S e W]
FE, T DAY SRR T A B A I L IR VR IR
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9.5 A/DFLHRAEIRE)SE IR

STC12C2052AD R HI AL % W R 2 A\ TAEH K Vee, FrbA—MAHIIMNESEH
FEJR . an7805 % Hi FL R /& 5V, {HSZFr K T RE 24, 88V 4. 96V, H 7 R E L A1
T, ATLE IR SZBRI H A A H R AR SR A B L P S A BEPROM L THT, A5,

WRALH P Vee A 2, Wb AtdE, BB ETES. 3V-4. 2V [AER, MVccAN[H
TE, B BEAESEEA/DEL I — AMEIEAME MR E NS E IR, RS R TAE R R
Vee, TS H HAth J LA/ DFE He il 18 i HEE o 0 AT 7E ADCHE 3l 18 () 56 Ll iE 4h g — 1. 25V
BV, 8%, . . ) PSEESH IRV, IR R TR EVee, FRHAEEHEJUBA/D
A mIE 0 U BRI R A2 Y, Vee A ER) o
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9.6 A/DEEHRNIRIZRF (CREFFLRIZRF)

9.6.1 A/DEEHMIIRIZRF (ADCHETFN)

1. C¥FF

/* */

/* --- STC MCU International Limited */

/% - JHRSTC 1T A5 HL A/DEAR T fE */

A & Y GHE i L T *

M TEERE R BT R E B T STCRIBORE AR P - - */

/* */

#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 P1MO = 0x91; //P1 mode control register0

sfr PIM1 = 0x92; //P1 mode control register1l
/*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();
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BYTE c¢h=0; //ADC channel NO.
void main()
{
InitUart(); //Init UART, use to show ADC result
InitADC(); //Init 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;
}
/*
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; /IT1 as 8-bit auto reload
TH1=TL1 =-(FOSC/12/32/BAUD); //Set Uart baudrate
TR1=1; /IT1 start running
}
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/*
Send one byte data to PC
Input: dat (UART data)
Output:-

*/
void SendData(BYTE dat)
{

while (ITT);
TI=0;
SBUF = dat;
H
/*
Software delay function
*/
void Delay(WORD n)
{
WORD x;
while (n--)
{
x = 5000;
while (x--);
H
H

//Wait for the previous data is sent
//Clear TI flag
//Send current data
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/* */
/* --- STC MCU International Limited */
/* - BRSTC 1T RN HL A/DFA T fE */
L N e I o e L LI 1 1 S — */
JEF T T S LTI 001 e s — *
/* */
;/¥Declare SFR associated with the ADC */
AUXR EQU SEH
ADC_CONTR EQU 0CSH ;ADC control register
ADC_DATA EQU 0C6H ;ADC high 8-bit result register
ADC_LOW?2 EQU OBEH ;ADC low 2-bit result register
PIMO EQU 091H ;P1 mode control registerQ
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  §
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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, #07TH
MOV  ADCCH, A

ORL A,

MOV  ADC CONTR, A
POP  PSW

POP  ACC

RETI

S
;Initial ADC sfr

*/

INIT_ADC:

MOV A, #OFFH
MOV  PI, A

MOV  PIMO, A

MOV  PIM1, 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
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i/*

;Initial UART

; */

INIT _UART:
MOV  SCON, #5AH
MOV  TMOD, #20H
MOV A, #-5
MOV  THI, A
MOV  TLI, A
SETB  TRI
RET

i*

;Send one byte data to PC

;Input: ACC (UART data)

;Output:-

; */

SEND_DATA:
INB TI, $
CLR TI
MOV  SBUF, A
RET

i*

;Software delay function

; */

DELAY:
MOV  R2, A
CLR A
MOV RO, A
MOV  RI, A

DELAY1:
DINZ RO, DELAY1
DINZ RI, DELAY
DINZ R2, DELAY1
RET
END

;8 bit data ,no parity bit

;T1 as 8-bit auto reload

;Set Uart baudrate -(18432000/12/32/9600)
;Set T1 reload value

;T1 start running

;Wait for the previous data is sent
;Clear TI flag
;Send current data
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9.6.2 A/DEEIRMIIRIZRF (ADCEIFF)

1. CIEF:

/* */

/* --—- STC MCU International Limited */

/¥ - WRSTC 1T RYIH T HL A/DEART)RE */
Pl (1 ey Y e S P R e Ve I D EE 77 Y o - */
/% UELERR P R BT R A A T STCH BTk AR T ---mee- */

/* %/

#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 = 0xC5;
sfr ADC_DATA

sfr ADC_LOW?2 = 0xBE;
sfr P1IMO = 0x91;
sfr PIM1 = 0x92;

/*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 InitADC();

void SendData(BYTE dat);
BYTE GetADCResult(BYTE ch);
void Delay(WORD n);

void ShowResult(BYTE ch);

//ADC control register

0xCo; //ADC high 8-bit result register
//ADC low 2-bit result register
//P1 mode control register0
//P1 mode control registerl
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void main()
{
InitUart();
InitADC();
while (1)
{
ShowResult(0);
ShowResult(1);
ShowResult(2);
ShowResult(3);
ShowResult(4);
ShowResult(5);
ShowResult(6);
ShowResult(7);

H
/*
Send ADC result to UART
*/
void ShowResult(BYTE ch)
{

SendData(ch);
SendData(GetADCResult(ch));

//if you want show 10-bit result, uncomment next line

// SendData(ADC_LOW?2);
}
/*
Get ADC result
*/

BYTE GetADCResult(BYTE ch)
{

//Init UART, use to show ADC result
//Init ADC sfr

//Show Channel0
//Show Channell
//Show Channel2
//Show Channel3
//Show Channel4
//Show Channel5
//Show Channel6
//Show Channel7

//Show Channel NO.
//Show ADC high 8-bit result

//Show ADC low 2-bit result

ADC_CONTR =ADC_POWER | ADC_SPEEDLL | ch | ADC_START;

_nop_();
_nop_();
_nop_();
_nop_();
while (((ADC_CONTR & ADC_FLAG));

ADC _CONTR &=~ADC FLAG;

return ADC_DATA;

//Must wait before inquiry

//Wait complete flag
//Close ADC

//Return ADC result
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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 =TLI1 =-(FOSC/12/32/BAUD); //Set Uart baudrate
TR1=1; //T1 start running

}

/*

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;

Delay(2); //ADC power-on and delay

H

/*

Send one byte data to PC

Input: dat (UART data)

Output:-

*/

void SendData(BYTE dat)

{ while (TI); //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 */

/¥ - JHRSTC 1T RAVH L A/DFAHTRE */

L T3t T s & I RS ) S — *

JEF TS T gl g 001 e T — *

/* */

;/¥*Declare SFR associated with the ADC */

ADC_CONTR EQU 0CSH ;ADC control register
ADC_DATA EQU 0C6H ;ADC high 8-bit result register
ADC_LOW?2 EQU OBEH ;ADC low 2-bit result register
PIMO EQU 091H ;P1 mode control registerQ
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

ORG 0000H

LIMP  MAIN

ORG 0100H
MAIN:

LCALL INIT UART ;Init UART, use to show ADC result

LCALL INIT ADC ;Init ADC sfr
NEXT:

MOV A, #0

LCALL SHOW_RESULT ;Show channel0 result

MOV  A#l

LCALL SHOW_RESULT ;Show channell result

MOV  A#2

LCALL SHOW_RESULT ;Show channel2 result
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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

i/*

;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

]
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;/*
;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 TLS ;Wait for the previous data is sent
CLR TI ;Clear TI flag
MOV  SBUF, A ;Send current data
RET

/*

;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
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Z10E STC12C2052AD AR5 £ HHPCA/PWME;

STC12C2052AD R %1 B LR R T 2% Wl dm 2 i+ B8 k4 51 (PCA) AR, B T4k e i 8% . 4b
BRI AL v AR K B R 1) (PWM) i

10.1 5PCA/PWMPE B x4k INEE S 785

STC12C2052AD & %1 1T S8051E 4l PCA/PWMISFFRThAE Zif7ae®  PCA/PWM SFRs

! P bk 2 HA 5 .
5 i Huik =XDA[]
B7 B6 B5 B4 B3 | B2 Bl BO
CCON |PCA Control Register D8H| CF CR - - - - 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|MATO|TOGO|PWMO ECCF0|x000,0000
CCAPMI1 |PCA Module 1 Mode Register| DBH| - |ECOMI|CAPP1|CAPNI|MAT1|TOGI|PWMI [ECCF1|x000,0000
CL PCA Base Timer Low E9H 0000,0000
CH PCA Base Timer High FOH 0000,0000
ccapoL |PCA Module-0 Capture gy 0000,0000
Register Low
ccapoy |PCAModule-0 Capture | )\ py 0000,0000
Register High
ccapiL |PCAModule-l Capture | g 0000,0000
Register Low
ccapiy |PCAModule-l Capture | ppyy 0000,0000
Register High
pca pwmo|PCA PWM Mode Auxiliary | gy | - - - - | - |Epcon|EPCOL [xxxx,xx00
- Register 0
pca pwmi|PCAPWM Mode Auxiliary | papp | - - - - - |EPCIH|EPCIL |xxxx,xx00
- Register 1
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1. PCATEER FFFRCMOD

PCA TAEBLA A7 2% B4 R F
CMOD : PCA T {F# 27 1785
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
CMOD D9H name | CIDL - - - - CPS1 | CPSO ECF

CIDL: 750N & 15 IEPCA T 32 HI47
HCIDL=0, 78RR FPCATHEL S 4k 9 T 1%
HCIDL=1/, 2 RBER FPCATHE M 1k TAE,

CPS1. CPSO: PCAHHEUkh kB H A, . PCATHEUKIM R BT RN,

CPS1 | CPSO |i&EFEPCA/PWMH M N

0 0 |0, RGH%EN, SYSclk/12

0 1|1, RGhr4Er, SYSclk/2
2, ENEROM)EL K. BT e 2800 DL TAEEITE S, Frid
. 0 ] LA BT — AN Bl i, AT IE B B = e CPU AR I

BiSYSclko T A 52 i #50F0 % 2K, AT PASEEL AT SR

PWM%i H
1 1 |3, ECU/P3.4J%1 NHIZMHB P (B K3 =SYSclk/2)
ECF: PCATH#u H P W GEAL
MECF = O, 2% 1527 748 CCONH CFAZ [ H 1B 5
MECF = 1K, R FA728CCONFCFALAIH K.

2. PCA#EHI|F FZECCON
PCAFE | aF fE a8 A% X
CCON : PCA¥E iz il 27 47 #%
SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO
CCON D8H name CF CR - CCF1 | CCF0
CF: PCATHE#FEF G bR EAL . UPCATHZ G B, CFHEMEA . WHRCMODZ A7 4%
(JECFEALE AL,  WICFhr &R A= b Wi CRALATE L fF otk B Az, (5 A AriEit
BAEE
CR: PCATHE B MEAIBITIERIN . ZALEI A BEAL,  FRESIPCATHEER ST %A
WIS AES,  HSRCHIPCATT LSS
CCF1l: PCAREHRIFWibRE . 4 VT BC B SR 1A AR AL . A A 408
CCFO0: PCAREHOFWIbRE . 4 H IV B S SR Z AL AR AF B AL A L 200E
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3. PCALL B/ $3X 55 788 CCAPMn (n=0,1)
PCAREHI LA/ R A A7 2 A X
CCAPMn : PCABHn (n=0, 1) i LLIL /4 35 %7 A7 28
SFR name | bit B7 B6 B5 B4 B3 B2 Bl BO
CCAPMn | name - ECOMn | CAPPn | CAPNn | MATn | TOGn | PWMn | ECCFn
B7: fREA N R ZH .
ECOMn: FuiF LU a8 D REF 07 -
MECOMn= 1/}, FIFLLEZRIIEE.
CAPPn: IEH#3R¥EHINL.
Y CAPPn=1H}, AT EFAEHIR.
CAPNn: fufii ke HI0L,
M CAPNn=1/f, U FREEHIR.
MATn:  JCECHEHIAL
MMATn=1[, PCATHEUE SHIH LLER/ Hli 38 a7 A7 2% BB Y UC FCHs B A7 CCONZF A7
#5119 W ks £ A7 CCFn.
TOGn:  BHEEHEHINL .
HTOGn= 1R}, TAEEPCAR SIS, PCATHEUES I SA ) L /R A A7
i IRE B VS BC A AECCPo IR 4%
(CCP0/P3.7, CCP1/P3.5)
PWMn: k5 .
MPWMn= 11, F¥FCCPnlFE Ik % 5 5t .
(CCP0O/P3.7, CCP1/P3.5)
ECCFn: f#AECCFnT . RS2 /E 2 CCONI LG /Al 3k bR ECCFn, KP4 i

PCARH ) TAERE R 15 8 R W~ R A5 :
PCARE: TAEH R (CCAPMnZif74%, n=0,1,2,3)

- |ECOMn|CAPPn | CAPNn |MATn| TOGn |PWMn | ECCFn |1tk 1) fg

0 0 0 0 0 | ToubHEE

1647 A,  HCCPnff)_ETHS fir

16A23 IR, HICCPnf) R BRI i &

I6AZAHHARE T,  HCCPfr) AL fih &2

L6AL R A e i) 2

1647 e 2 i

el el el Il el

0
0
0
1
1
0

o|l—=|o|lo|eolo|e
—|lo|lo|lo|olo]|e
SHIER R Il Bl

0
1
1
0
0
0

olo|lo|~Io]

gl

4. PCARYI6LIT#EE — {K8{ALCLFNSS8ICH
CLAICHHu 4> 5 NEOHAFOH, EA7{H)N00H, FF{RAFPCARIZEEAE.
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5. PCAHIR/ LR F 788 — CCAPnL (R{ALFT5) FICCAPnH (B F¥)

MPCABHA TSR B LR BT, BT T R A7 &M ) 16 A f#E T EUE s 4 PCARER A
TPWMEERN, SATHRERR B 2. Hrh, n=0. 1, ZrRIxf R0, fdl., E67
¥ 900H, “EATTH N (i 23 51 A

CCAPOL — EAH. CCAPOH — FAH: BiHOMHHE/ LLE 1728 .

CCAPIL — EBH. CCAPI1H — FBH: FH 1L/ LB 517 2%

6. PCAIRPWMZE EZEPCA_PWMOFIPCA_PWMI1
PCABLERLOFIPWM %7 A2 FIA% 0l F
PCA_PWMO : PCARLIROJPWMZF 17 %%
SFR name Address bit B7 B6 B5 B4 B3 B2 B1 BO
PCA_ PWMO F2H name - - - - - - EPCOH | EPCOL

EPCOH: EPWMHILF, 5CCAPOHZH 9N % .
EPCOL: AEPWMIEZ T, HCCAPOLA AN HL.
PCAMEER 1[I PWM AT A7 8% (#2080
PCA_PWMI1 : PCABHL FIPWMTF /745
SFR name Address bit B7 B6 B5 B4 B3 B2 Bl BO
PCA PWMI F3H name - - - - - - EPCI1H | EPCIL
EPCIH: fEPWMHIL R, S5CCAPIHZH RN % .
EPCIL: fEPWMIEZ T, HCCAPILA RINIEL.
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10.2 PCA/PWMAIERHYLEFS

STC12C2052AD 2 %1) ¥ Fr LA 208 1 G A2 1T 22 [ 41 PCA/PWM
PCAE A — MR 16407 E I 28, 21601 AR/ L i 5 2 i, T BFx.

P3.7/CCPO/PCA0/PWMO
16/, PCA
SEI B8/ s
P3.5/CCP1/PCA1/PWMI
PCARLHRZE
AT e TAEEARMEE T . BT/ R R SR e I 28 s Tl S BmT 3 i) ik

T
STC12C2052AD £41) : #ER0EREFIP3. 7/CCPO/PCAO/PWMO
W 1B RIP3. 5/CCP1/PCAL/PWML

167 PCAE I 8%/ TH 4 72 2 ML 22 JEIN () e, A5 M R TR

ZEPCARLH
SYSclk/12 _E_
SYSclk2 —fo 4 @ —
[ CH | CL
2203 ) — o —4 T PCA I

HM i NECI(P3.4) —@—
IDLE_I__E I CMOD|CIIDL| - | -1 -1 - [cpsi]cpso] ECF |

[cFJer] - T - T - T - Jecri] ccro |cCON

PCA SER 2% /1H5gs 4544
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ZF A7 2 CHAICLAY N 25 /2 IETE H B BE T 1667 PCARE B 28 FOMEL . PCAE B 88 42 2B BR )
ONHLIF A S, AT AR TAELE: /1284 e, 1/2R %K &b, ER 25038 H BRECT I I %
it

AN (P3.4) o SEWTESTHECIR HHCMODEF R Th g 27 47 2% HH FICPS LFICPSOAL Sk A /8 ( WLCMODHFBK Th
R fE sl .

CMODHFBR Th e 5 7 88 B 2 ML 5PCAMI = . Bl 3R : CIDL, FWMENX T o irEiL
PCA; ECF, BEALRF, fHREPCAH T, HPCAZE R 35 R PCATH i th AR ECF (CCON. 7) BEAf.

CCONHE TR TN B8 27 47 22 A1 & PCARIZ AT H 4162 (CR) FIPCAERT 3845%E (CF) AR &AMEHLK
Fri& (CCF1/CCFO) . 38id#f B ArCRAZ (CCON. 6) RiZATPCA. CREZ#HIEZHIPCASEI. 4PCA
THECEs R N, CFAZ (CCON. 7) BEA, SR CMOD & 77 28 UECFAL B A7, Bt~ dhlr. CRAz R Al @
G R . CCONZFAF- 2% FIAL0~ LRPCAZMEIR AR E  (HALOXS RIAEER0, A1 RAEHRD ,
20 A VG HC Bl b i p A A . XSS kRt AR TS B . BT BRI AN b )
Ho

PCAR MR ER T N — MRFER TN e B A28 . BT Bl 2 FEHROXTBICCAPMO, AEHR 1%
CCAPML. FFBRINAEZF A28 T AHRIBLER ) TAEAE IR HIT .

Y R A DU BC B L8, ECCFnfz (CCAPMn. 0, n=0, 1M1 T/EMBEE) 18 HECCONER
BRI 6 25 1728 [ CCPnA i Sk 2 A T o

PWM (CCAPMn. 1) FH SR B8 ik 5% 1A Hl A =X o

MPCATHEUE S 3R/ LU R B fE 28 B AH UL BB, @0 SRTOGAZ (CCAPMn. 2) B AL,
1) CEXnfar Hi K R AE B FE

MPCATHEUE 5B 3R/ L B 5 A7 2R B AR L FC RS, SR ITAECAZMATn (CCAPMn. 3) &
i1, CCONZFA7#8 [ CCEn ¥4 4 B A .

CAPNn (CCAPMn. 4) FACAPPn (CCAPMn. 5) FREHIKMAKIE 8. CAPNnAL{ERE T [
WA, CAPPnALf#fE LFEHE 2. WRBAEENSL, WIHFBA I E R, WIRATERFh
AR

i B {7 CCAPMn B 77 2% (JECOMn{sz. (CCAPMn. 6) SRFERELLEBIBS LhAE .

TAPCABEHIEST B 57 4B %7 #7245, CCAPnHAICCAPnL. 4 HBIHskak lhiet, ©AIMA%R
(RAE 1AL EE . PCARER I EPWAR R P B, BT SREEH% H i 5= L,
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10.3 PCAMELRA T {E#EX
10.3.1 #HIRIEL

PCABEER TAE T SR R 45 H B R AR . B —PPCAREE TARFER SRR, H17E4%s
CCAPMnf 4L (CAPNnFICAPPn) LA R —Ar A E 1. PCARRIR T/ FHZRAEAR, SR
I4MERCCPnI N\ (CCPO/P3. 7, CCP1/P3.5) [BRHEAT RAE . 2 RAE R B AR I, PCARE A3t
FIPCATHEL AR PR F7 /7 4% (CHFICL) H{EZRE B IR A2+ (CCAPnLFICCAPH) .

[cF T er [ - [ - T =T = Tccr] ccrolccon gis: com

21"
U o

CCPn —H

11
| N | |
L ccapntfcCAPaL]
|
| - IECOMnI CAPPn ICAPNnI MATn | TOGn lPWMn lECCFn |CCAPMn, n=0,1
0 0 0 0 #dik: DAh, DBh

PCA Capture Mode (PCAFHFRAEZLAE)

U FECCONSRIE Th 8 25 #7281 A7 CCPn I CCAPMn 4% 7k Th 86 27 2 S v (S ECCEn A 8 B AT,
FEAE T AAE TR S5 FE T R TR — AR AR T i, R R R bR SR AE E

S

300



STC12C2052AD & 51) 1 Fr W45 e

10.3.2 16/ H ERTEEIRI
V67 i A B B R 4 [ S

%5 R
Wr‘;etOCCAPnL \:’ritetoCCAPnl‘ll CF |CR | — | — | — | B |CCF1|CCFO|CCON

f5 ik HeA A AL
0 1

[ ccapnn |ccapnL|

PCA i
(To CCFn)

e
1 e 16-Bit comparator ||7_EEE ! o !

TTTT

N

ECOMn=0, fI1ELbE:
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} i X /PCA LA A5 3

T B 7 CCAPMn &7 /728 IECOMnAIMATnA., A8 PCAMIEL HA/E S 1 e #s (EED .
PCAE I 3% (M S5 Sk B A7 A O (E AT bL A, 4P E AR, W SR A7 CCFn (FECCONSF 3K T
Re 2778 H) MILZECCFn (fECCAPMnFFEINREZF A7 a8 ) #ABELL, K r=Ad .

[CH,CL]%F:Rg— & FIS (8] B 301, I [ [a] BE B e T30 8 i i il o o, 430k % 1 I
B NSYSclk/12, AE124NEH b BI[CH,CL]IN1 . 4[CH,CL]¥ N %45+ [CCAPnH, CCAPnL]
i, CCFn=1, F2fElrigk. WRFFIRPCAEY W5, 7£ ik S5HE 7 B2 [CCAPnH,
CCAPnLTHE I —ANAH A (O E R, 54 Ocrb WSt i A4 [ B BN TR0 T2 AH [E] Y, AT SEBIL 17 7€ i)
IhiG. A s a] K B e T B B R PR I8 3 DA S PC AT B SR VAL B B . R THIZS UL BHPCA
TR T BUE TR T

ik, RGEHEPAIESYSclk = 18.432MHz, iE 5 I #H I8 NS Y Sclk/12, 5 i i (8] T A 5ms, M
PCATHE &8 THEUE N :
PCATHE#S Tl = T/ ((1/SYSclk )x12)=0.005 / (( 1/18432000)x12 ) = 7680 (10i:#1%0)

= 1E00H (163 #1%0)

Wk 2 v, PCATHI 51T 1EOOH K, &I N [H] 4 72 5ms, X k2 & IR 4 [CCAPnH,

CCAPnL ¥ G5 K) .
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10.3.3 SEMmEER

A CR D), 4PCATHEES T U 5 4 3R 25 A7 8% OB AH VT RO, PCAREER () CEXn
S R A B . S A R, CCAPMn 2947 22 ({1 TOGn, MATnAIECOMnASE A 25 35 B 457 o

5 g |CF|CR| - | - |— |_ |cLCF1|CCFj|CCON
Write to CCAPnL Write to CCAPnH “—— -
PCAF I
[EAIN=REq
0
| CCAPnH |CCAPnL
! | (To CCFn)
fifkE - - LR
——>  I6fitis ‘
Toggle
[ [ a | Lo D> com
fizikig

ECOMn=0, {5 Lh#%
ECOMn=1, K& 4%

CAPPn

CAPNn

| - |ECOMn MATn | TOGn |PWMn| ECCFn | CCAPMn

0 0 1 1 0

PCA High-Speed Output Mode / PCA =38 4 H A5 =X

CCAPnLIME Y52 T PCABLH 4y K AR o 4PCART B F & SY Sclk/2i, i H bk 1)
f=SYSclk / (4xCCAPnL )
HH, SYSclk ARG B . Hit, 7 LIS R|CCAPnLIF{ECCAPnL = SYSclk / ( 4xf).
WA H 25 A S B, AT Y & IR, B
CCAPnL = INT (SYSclk / ( 4xf) +0.5)
oA, INT(O)NHURIZ R, BRI flin, R%SYSclk = 20MHz, ZRPCATEHE Nk
MREH125kHZ 779, WCCAPRLH [F{E RN
CCAPnL = INT (20000000 / ( 4x125000 ) + 0.5 ) = INT ( 40 + 0.5 ) = 40 = 28H
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10.3.4 BKFDIATERIN(PWM)

Jk 55 1 #](PWM, Pulse Width Modulation) & —Ff FIFE 7RIz H G2t . M4z
WIERIEAR, E=MEVIE . D/ARSHEIEHT Z N . STC12C2052AD & 55 HLH
PCAMER AT DLE AR 7 %€, HH TA/E T8 PWMIE R . PWMIE K 4580 T B iR .

EPCnH | CCAPnH

i

EPCnL | CCAPnL

JL iﬁmOAIT—
enable R ofis (0,CL)<(EPCnL,CCPnL) E PWMn
L as (0,CL)>=(EPCnL,CCPnL)
f iﬁw‘l;
0 CL
CL overflow

| - |ECOMn | CAPPn |CAPNn | MATn | TOGn | PWMn |ECCFn |CCAPMn, n=0,1
1 0 0 0 0 1 0

PCA PWM mode / 1 i fill ik v 55 & 4 AR 2K

A PCAREERH AT FHAEPWMA . (BB o By HUSRR B T PCA E I 2% Ik b s

H T AT A B AL AU FIPCAE I 2%, BT e Tr s R A R . S AN i i o =
EEAE M AR ALY, 548 (9 3R 37 2 [EPCnL, CCAPnL]f 5%, 4228 CLIIME /N T [EPCnL,
CCAPnL]Ff, Hith Afk:; UHFFRCLIMESE TBIKT[EPCnL, CCAPnL]R, #ith . 4CL
(B HFFAZ 003 i, [EPCnH, CCAPnH] ) 2525 3 BI[EPCnL, CCAPnL]H o 3X A% ik n] S8
LT IHTHPWM ., EAEREPWMAR S, BERCCAPMn A7 4% FIPWMnFIECOMn AL A 20 B A7

PC ARl \ 5451 2%
HTFPWMASHL, Filh: PWMAHiZ-= ?‘256551 $isk

PCA s NJE AT LA LA R 4R rhik % —F. SYSclk/12, SYSclk/2, 5E R 25035 41, ECU/
P3.4%i N .
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24 FESRPWME A% A38KHz, #SYSclk/2HPCA/PWMIN &g NI, K HiSYSclkf{i
it 54 2038000=SYSclk/2/256, 153 F| /MR #4512 SY Sclk=38000 x 256 x 2=19,456,000
G SRS AT AR B PW M, R I R I AR O vk Hh 2 B ECTI ) 4 AAE NPCA/PWM
liagE PN
MEPCnL = 0 &, ECCAPnL = 00HI}, PWMIH & i i 5
{EPCnL = 1 &, CCAPnL = OFFHI}, PWMJ# & i K

M EANYO IVE NPWMAL I, % 0 HPIRAS :

PWMZ if PR PWMHi i B TR AS
55 b /XA SRR A /5 b, gt BRI HL B 1K - 10K
SEER A /0 | SRR /o bR, BN A H BRI FE P 1K - 10K
DSk PNAE PWM AL
GiR VAR
PR 77t FELFELFH 10K 211K
wavon DXf——= o HIH
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10.4 APCAINEEY FRIMERF TR RGIFE

F (CIEF ML RmIERF)

1. CEEF

/* */

/* --- STC MCU International Limited */

/% - R STC IT RFUIHFHL FAPCATY ALY RSN b —-ereneeree *

L S T P e A DIIRC 7 1 N — +

M TEERE R EOCE R EB A T STCRI BB AR P - - */

/* */

#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 = CCONA"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 = 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 = P170;

void PCA_isr() interrupt 7 using 1

{
CCFO0 = 0;
PCA_LED = IPCA_LED;

void main()

{
CCON = 0;

CL=0;

CH=0;

CMOD = 0x00;

CCAPMO = 0x11;
/! CCAPMO = 0x21;
/! CCAPMO = 0x31;

CR=1;

EPCAI=1;

EA=1;

while (1);

//PCA test LED

//Clear interrupt flag
/toggle the test pin while CEX0(P1.3) have a falling edge

//nitial 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 negative tigger on CEX0(P1.3)
//and enable PCA interrupt

//PCA module-0 capture by a rising edge on CEX0(P1.3)
//and enable PCA interrupt

//PCA module-0 capture by a transition (falling/rising edge)
//on CEXO0(P1.3) and enable PCA interrupt

//PCA timer start run
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2. C4wizEFr:

/* */
/* --- STC MCU International Limited */
/¥ - STC 1T R4HHL FIPCAT)REd R A Wy ---------—- *
/AN R AR A BAE S R S R, - */
[ BAERE P BT R A AL T STCR R KRR - - */
/* */
;/¥Declare SFR associated with the PCA */
EPCAI BIT 1E.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 0OEAH ;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 OECH ;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

ORG 0000H

LIMP MAIN
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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

SETB CR
SETB  EPCAI
SETB EA
SIMP  §

END

;Clear interrupt flag
;toggle the test pin while CEX0(P1.3) 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 CEX0(P1.3)
;and enable PCA interrupt

;PCA module-0 capture by a rising edge on CEXO0(P1.3)
;and enable PCA interrupt

;PCA module-0 capture by a transition (falling/rising edge)
;on CEXO0(P1.3) and enable PCA interrupt

;PCA timer start run
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/7

10.5 FAPCATIhRE

LI ERT 2R R BIIEF

(CREFFMLRIZEF)

1. CiEEF

/* */
/* --- STC MCU International Limited */
/% - 7R STC 1T HRAEE L FHPCATIRESLIL1667 € I 4% - */
g L 2ia I Y T T e L T[T ) — *
S R o S A PR T STOR VA 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 = IE"6;

sfr CCON = 0xDS;
sbit CCFO0 = CCON"0;
sbit CCF1 = CCON"I;
sbit CR = CCON"6;
sbit CF = CCON"T7,
sfr CMOD = 0xD9;

sfr CL = 0xE9;

sfr CH = 0xF9;

sfr CCAPMO = 0xDA;
sfr CCAPOL = 0xEA;

sfr CCAPOH = OxFA;

sfr CCAPM1 = 0xDB;

sfr CCAPIL = O0xEB;

sfr CCAPIH = 0xFB;

sfr CCAPM2 = 0xDC;
sfr CCAP2L = O0xEC;

sfr CCAP2H = 0xFC;

sfr CCAPM3 = 0xDD;
sfr CCAP3L = 0xED;

sfr CCAP3H = 0xFD;

//PCA control register

//PCA module-0 interrupt flag

//PCA module-1 interrupt flag

//PCA timer run control bit

//PCA timer overflow flag

//PCA mode register

//PCA base timer LOW

//PCA base timer HIGH

//PCA module-0 mode register

//PCA module-0 capture register LOW
//PCA module-0 capture register HIGH
//PCA module-1 mode register

//PCA module-1 capture register LOW
//PCA module-1 capture register HIGH
//PCA module-2 mode register

//PCA module-2 capture register LOW
//PCA module-2 capture register HIGH
//PCA module-3 mode register

//PCA module-3 capture register LOW
//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 =!PCA LED

}

}

void main()

{
CCON = 0;
CL=0;
CH = 0;
CMOD = 0x00;
value = T100Hz;
CCAPOL = value;
CCAPOH = value >> §;
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

//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
//Initial PCA module-0

//PCA module-0 work in 16-bit timer mode
//and enable PCA interrupt

//PCA timer start run
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/* */
/* --- STC MCU International Limited */
/¥ 7R STC 1T RS FHL FIPCATIRESKIL 161 5E I 8% -------- */
L S Y e & T ) f - —— *
P BERE P B E AR 1 STCRIBERL AR - e *
/* */
T100Hz EQU 3CO0H ;(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 0OEAH ;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 OECH ;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 ;Initial stack point
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  CCAPOL,#LOW T100Hz ;
MOV CCAPOH,#HIGH T100Hz ;Initial PCA module-0
MOV  CCAPMO,#49H ;PCA module-0 work in 16-bit timer mode and enable PCA interrupt
SETB CR ;PCA timer start run
SETB  EPCAI
SETB EA
MOV  CNT, #100
SIMP  §
PCA_ISR:
PUSH PSW
PUSH ACC
CLR CCFO0 ;Clear interrupt flag
MOV A, CCAPOL
ADD A, #LOW T100Hz ;Update compare value
MOV  CCAPOL,A
MOV A, CCAPOH
ADDC A, #HIGH T100Hz
MOV  CCAPOH,A
DINZ CNT, PCA_ISR_EXIT ;count 100 times
MOV  CNT, #100
CPL PCA_LED ;Flash once per second
PCA_ISR_EXIT:
POP ACC
POP PSW
RETI
END
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10.6 PCA%fLERIKHH RGIER (CIZFFCHmIzF)

1. CigfF:

/* */

/* --- STC MCU International Limited */

R VOB WY LU s N ey U TILY 3 S p— *

L E e ClE e 3o e & )R 1 —— *

* EERE P B E AR 1 STCRIBERL AR - e */

* ¥

#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"7; //PCA timer overflow flag

sfr CMOD = 0xD9; //PCA mode register

sfr CL = O0xE9; //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 = 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
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sbit PCA _LED = PI1"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 CEX0(P1.3)

//PCA timer start run
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2. JLERIET -

/* */

/* --- STC MCU International Limited */

/¥ - 7~ STC 1T RFVEE ML PCA% H mrs kit ----mmmmmmmeeeeee- */

L E 2 e ol e Jee e & T T) R T — *

/% WEERE AR B AR 1 STCHY AL KR T —--mm - */

/% */
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 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

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 ;Update compare value
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 ;Initial PCA control register
;PCA timer stop running
;Clear CF flag
;Clear all module interrupt flag
CLR A R
MOV  CL, A ;Reset PCA base timer
MOV  CH, A ;
MOV CMOD, #02H ;Set PCA timer clock source as Fosc/2
;Disable PCA timer overflow interrupt
MOV  CCAPOL,#T100KHz ;P1.3 output 100KHz square wave
MOV  CCAPOH,#0 ;Initial PCA module-0
MOV CCAPMO.#4dH ;PCA module-0 work in 16-bit timer mode
;and enable PCA interrupt, toggle the output pin CEXO0(P1.3)
SETB CR ;PCA timer start run
SETB EA
SIMP  §
END
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10.7 PCAiHPWMRBIRGIIZRF (CIEF AL 4mizF)

1. C¥2Fr:

/* */

/* --- STC MCU International Limited */

/* - fizx STC 1T RFUH L PCAKIHIPWM */

L S T Ry e @ T () 1Y e — *

/*ABTERR P B R I T STCI BB AR - */

/* */

#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 = 0xD§; //PCA control register

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

sbit CCF1 = CCON"I1; //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 = O0xE9; //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 = O0xEB; //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 = 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 = O0xFD; //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;

CL=0;
CH=0;
CMOD = 0x02;

CCAPOH = CCAPOL = 0x80;
CCAPMO = 0x42;

CCAPIH = CCAPIL = 0xff;
PCAPWMI1 = 0x03;
CCAPM1 = 0x42;

CR=1;

while (1);

//nitial 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

//PWMO port output 50% duty cycle square wave
//PCA module-0 work in 8-bit PWM mode

//and no PCA interrupt

//PWMI1 port output 0% duty cycle square wave

//PCA module-1 work in 8-bit PWM mode
//land no PCA interrupt

//PCA timer start run
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2. CémtzFr:

/* */
/* --—- STC MCU International Limited */
/¥ - JfoRx STC 1T R KL PCA%HHEPWM *)
/* U SR B R P TP R B AT SCEE R 5 FZRR ST, e e */
/% FEERE T B SCE A T STCH B AR e */

/* */

;/*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 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 OECH ;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 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  CCAPIL,A
MOV  CCAPMI1,#42H
SETB CR

SIMP  §

END

;Reset PCA base timer

;Set PCA timer clock source as Fosc/2
;Disable PCA timer 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

>

;PCA module-1 work in 8-bit PWM mode and no PCA interrupt

;PCA timer start run
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10.8 FIFAPWMZIID/ATHRERY B R 7 B 4% BR [

-/
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.o[_]6 27[__] PL.5/ADCS
XTAL2 7 8 26[_1P0.3
XTALI ]38 "F’ 25[] P1.4/ADC4
~NToP32 ]9 3 24 ] P1.3/ADC3
Po.1 10 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
P24[Ju4 191 P3.7/PWMO
P2s[]15 18_]P2.7
vss 16 17[_1P26

10K
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SIE [ HITINEREDO (SPIHEEO)

STC12C2052AD R A HLEFE 7 — M B AT @EE D —— SPHZM. SPLE—M4
ML ol FB G S, AR ERER. ERAMMER. £ FEA LR EIA3
Mbps i H (TAESE A 12MHz I, @1 CPUF AR F20MHz336MHz, AT 58 &y, MR I if
FETCIEAR, SYSclk/8LA LT , i B 1E 4 58 ilihr A S P I br E R o

11.1 SSPIThRERRERE X VIR TIRE T 785

STC12C2052AD £ 41 1T 8051y HLSPIIhREM LA IR TN RE R /7 4%  SPI Management SFRs

N for Mtk X F RS ‘

T ETip Hhidk =R DAIEN
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
SPDAT SPI Data Register 86H 0000,0000

1. SPIIZHI| & 728 SPCTL

SPIF il 75 A7 2% 1A% L T
SPCTL : SPI= il %5 /745
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 ZmEF5 47 .
SSIG=1, MSTR ({74) Hffi5E 2814 FHLIE R ML

SSIG=0, SSHIF T-H 52 214 A F AL ML SSIEITT/E J91/0 1148 F (WL SPI=E ML $£3%)

SPEN: SPH#HEST .
SPEN=1, SPIffifk;
SPEN=0, SPI#Z%1l:, A4 SPI5|EEE RO ID# .

DORD: ¥ 72 SPIAUE & 2 F S AL I -
DORD=1, ##E7HILSB (FRALA7) e Ki%k;
DORD=0, ##E7HMSB (i mfr) s kik.

MSTR: F/MEEIEFEAL (WSPIFEMIEFER) -

CPOL: SPINFEh# 1 .
CPOL=1, SPICLKZHNI AE ., SPICLKMIHETN &SN T B E s B .
CPOL=0, SPICLKZ N MK, SPICLK M ATI & is g b FHE S I N T B .
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CPHA: SPIREHARLEHE
CPHA=1, H¥EESPICLK TS #hiv Ik, FHAE fa B Ret.
CPHA=0, ¥(#E7ESS ML (SSIG=00) W #EKE), 7ESPICLK )5 sk ds, JeE
BB B KR E . (3. SSIG = 1 AR E SO

SPR1. SPRO: SPIN} &P Rk FRiEHIfr. SPIF £k HEun FR A4,

SPII i 22 () 1k 4%
SPRI | SPRO i ( 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. SPURASF 73 SPSTAT
SPURAS FF A7 2% B 2 F
SPSTAT: SPLIRA #4748
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
SPCTL CDH name | SPIF | WCOL

SPIF: SPIf&4i 56 Bibs & o
YRR AT RS T, SPIFE A . bR, anSRSPIH Wik +1 7 (RVESPI (IE2.1) 1
EA(IE.7) #B A7), MF=A . 24SPIAT LR B SSIG=0/F, 1 5SS i A\ -4 I 5h
NKHSE, SPIFtNG B A7, Rn “BEAE” o SPIFbRE@E T F M H S N 1715 ZF,
WCOL: SPI'5 R brd .
FEEGHE AL 4 (0 A2 T A SR SPT Ui a7 47 45 SPDATHAT 5 #:4F, WCOL¥ B A .
WCOLbr & M HEN1TEE.

3. SPIHEH 73 SPDAT
SPIEUE Ar 47 4% H G 3 T
SPDAT: SPI#i 2 /7 25
SFR name | Address | bit B7 B6 B5 B4 B3 B2 Bl BO
SPDAT CFH name

SPDAT.7 - SPDAT.0: &4 i) £ £7Bit7~Bit0
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11.2 SPIEORZE
STC12C2052AD £ %1 ¥ HLIISPIXL g 7 HE B G~ E TR o

»{ S
" MISO
CPU I P1.6
M
< SbaEZhAcyea S | MOsI
N et B PL5
Gaw it TEEE 2% v X P
4,16,64,128 L
B SPICLK
A A A P1.7
N clock
e SPI B0 (EHL o S
— < IEEE . =
Z| 2 Y W Pl.4
=l &
A 4
y y MSTR g) E
SPI #51 <« SPEN z
-] h z ol ¢l <l 2 - =
v T ——
" ‘ > SPI %l &7 A7 4%
|SPI IREFFATAR |
SPI P
PR s
yaY
 /
SPI 1jRE 77 HE &

SPIRIRZ L& — A 8AL AL (o A A7 85 AR S o 4, Hdfs AT LAR] I A A AN AC . #ESPTAR (Y
At R, AR B A A AR R 2 b a5 1

FFEMA, FERE AR, A XN EEEE 2ISPDATH A7 4. BT SSTE
SARDTR; ERAMNENXT, BALESSE 5 NA ORI & E N BiE 5 )5, 7
BEAT Bl AR . FEMBRUT, R — TR e s, SSE S AN AT, XA T AL AN
Wb A 18 bR AT A, SPIHE THE & R — A 4dls .
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11.3 SPHEOMEIEEE
SPIE 4544 1: SCLK/P1.7, MOSI/P1.5, MISO/P1.641SS/P1.4 .

MOSI ( Master Out Slave In, FHMN): E&F 5 H AR, HT EH42
AR 0 AT B R AR S . ARIESPTRLYE, 2N MHIILZ—RMOSI S 54k . R B0 i S i A
W, FHUKEAREMOSTE 528 1, MHLTE %30 SR SREUZE R -

MISO ( Master In Slave Out, FAMH): A If A 84 r%N, T SEBLN A1+
B E BB . SPIRVEH, — ADNENAEEZ NN, Fik, EVLRIMISOE 5 &%
BRI ZANAMNLE, BER, 2NN ERMISOE S 4. MENS DN MHEER, HABMN
HURLKS FEMISO 5] R 5K 50 B A e PR A

SCLK ( SPI Clock, HATHIEME5): HATHEE 502 R a1 b AN S g, HT
A0 2R AR AN AR AF 2 [MIZEMOS TAIMISOZk b (1) SR AT Hdla A& fir . >4 =28 I8 3l — IR BUE AR J i
H 37 42 8N SCLK I b & 9345 5 45 ML . 7ESCLKIAEANBEAS kb (b TR U BT FEy) # H —fr %k
o FTLL, — B R T DME S — N AR

SCLK. MOSIFIMISOI& & Al AN 85 5 22 SPI#S M e 4 — ik . Bl it MOST i AL %
FIMML, EIIMISOH MHIALZER]ENL. SCLKAF 5 7E F AN N, 78 MR,
RSPIRGi# 251, EISPEN(SPCTL.6)=0 (EAiH), XL AL AT fE NI/O Il

SS( Slave Select, MBLEEEIES): XREAMANES, LA ERERL T MR 1
SPIfith, THRMMERT, SSHMEMEARR. EEHRT, SPIHEED AR A 1H,
RAETEF NI B . B FSSAR LT M. B T % LA SS 4 JIE I 10K QI
BEL by v S AN MLEISSEE NI T /0T, b L A% %, DAE ALk AL
FEMER T, AT RIBEEEU, SSIESUHAE . FILIE—REEEL RIT 062 7T L 40K SS
RS, SPIENLAT PAEH 1/0 ik B —ASPIESEE A LRI ML, BB E , SPIE
HUE /O & FE— A SPIgS A AE N M w1 AL

SPIA %438 1 H: SSHEIf (B & 75 v .t SR /2 R 462 —,  SSHL 20«

s IHESPIR G221, BISPEN(SPCTL.6)= 0 (S A7ifH)

o WIRSPIFCE A FHL, RIMSTR(SPCTL.4)=1, 3£ HP1.4FL & Mt GEiPIMO0.4FIP1MI1.4)

o HIESSHI: 20, BISSIG(SPCTL.7)= 1, %M B FUON ke,

VE: BESPIHEACE A EH (MSTR = 1), ‘B ATSR AT LU ik R A SSIRIAC & A ML (L S
PLARKCE NI HSSIG=0) . ZAFREZRFE, B4 B A7 SPIF(SPSTAT.7).
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11.3.1 SPHZOMEBBBEF R

STC12C2052AD & 75 HLAISPTHZ D R BRI AE 7 z0H 3 B FEN—MHLT . X2
75 28 (B E ] BN AU AL AR EHL—2 ML 20

HEH— WAL AR EREE R SPIE LT R

B! ! MAL
~Jomiso : MISO |
SRR R s | ! || strmmi
MOSI ! MOST
Clseiek i spicik
SPTIR & & A4 2% ' >
Port ! IS

SPIK|1 SPIHLEHL—HMNL HLE

75 FESPTIE L, MALEISSIG(SPCTL.7)40, SSHT3EHEMML. SPIIALAT 4 FH AF {3t 11
(FL3EPL. 4/SS) KIZHNSSH. EHLSPI 5 MHLSPIHISALFS fr 25 A7 8% HEHE B —MIE T 16 2%
PLZFAER o M ENUFEF MISPDATZ A7 48 BN —/ N0, SRR B — MESM8AL R a5 i
FE: EMLIFISCLKS] A MALIISCLK 5| At — 3 ik, 73X B kb SR 20 T, EHLSPIIIBAI
L ZFAFAs AR R s 2 T MHLSPIRISTEAL A 748 1o SUbIREIRS, MALSPIISALES i 75 A7 2%
IR R s 3 T ENISPIRISAL RSN A /7 gs b . HHk, ENBETT M WAL EESE, AT AL+
AR -

W07 3 G AR B9 AU 42 B a0 T SPTEI2 s .

EML ! AL
MISO : MISO
stz [ ! | st
MOSI ! MOST |
__|SPICLK | SPICLK
SPIf AR A Ed: | | — ' »| | SPURFERA A
ss ! ss

SPIFE2  SPIXUZSLFHC & (B34F T H oA E M)

L ESPTE2HT /R NP S E BN E IS L. 24 RAESPIIAERS, P28 T i
B R EHL (MSTR=1), F4SSIGIEZHKP1.4(SS)HT B N AR, Y —A 320k 8 s
B, e RPEEPL. ARC B N IR IRE AR T, XA RS B — AN g N ML .
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X)U‘i%ﬂizﬁvc@%aai&ﬁ&@%ﬁﬂﬂﬂ@smwﬁﬁi M TR A R EAR, e RSS
FEVECTEESF, AR SSHR i B, i B R B R ZE SSA I AR . A XU IS SPT R B
A B MR . ZEZEER, MISO. MOSI. SCLK¥JN#IN, 4% AMCUMISPTHEE: LA

BRAFFIRIS AN R A B R e XA BT/ S — 2 NTEN T IRAT

EE: BT/ MR, X7 BISPTIE R LA F o U SR As AN S A IR A% X7 HA)

(LSTES R I

a7 2 E AT E o BN AAL) IR &4~ SPIEI SR -

FH . ML
1
MISO : MISO
stukstza| | ' SR 2 17
e : — 1.
1
SPICLK : SPICLI§
SPTI R A 98 ' ~
Port ' 33
1
1
1
! MISO
- SIL R 7 25 A7 3%
MOSI |
SPICLK |
Port 3S

SPII3  SPI M EHN-Z MKl FLE

£ FIEISPIEI3 tf, MALAISSIG(SPCTL.7)A0, ML I XTI (I SS s Sk ikrh . SPIFEHL
A P AR AT S 11 (2.5 P1.4/SS )R IR B) SS o
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11.3.2 XISPIH{TECE

STC12C2052AD 251 5 i LHEATSP @SB, 3 HLAN ML % 3% FHSPEN. SSIG. SSH|
(P1. 4) FIMSTREE A #51H. FRATAAE/ MR TR B DA AR 2 48 i AL 85 W
SPT F MRk

SSH vsTr|  EHM | MISO | MOSI| SPICLK
Pl.4 (LY P16 | P1.5 | P17

ik

SPI%%1k. P1.4/P1.5/P1.6/P1.74F AR

BI/OE

1 0 0 0 MM | S | SN | FN | EERAE ML

1 0 1 0 MPLER | . o NN Rk, MISONEIRELIRA, DL

SRpiep | ML | IN | s st

P1.4/SSHE B A A sk L]

SSIGH90. MR FESSHHKA) Ak
. " " A Ty MPEEBAE AN 9SSR

1 0 0 |1—>0| MM | %l | #iN | B 5 PR], MSTRIGHE.

VE: MSSAFH NN, kR

B A% LS H.SSIG=0I}, MSTRA

HalEX.

ML N IRFMOSIAISCLK A 5

BHAS DL a2k 28 . P b2

SPEN | SSIG

0 X |PL4| X |SPIZhaezkik| P16 | P15 | P17

T (FH) N B | @BE [SCLK FRisk Fhr (H4ECPOL/
| 0 1 | LI SPCTL.3 ffHUfE) LA SCLK HiBL
BIPRE,
N " i YE R ENLEGEN, MOSIFISCLK N
EXC ¢ | S
1 1 | P14 0 M Ll TN TN
1 1 | P14 1 + oA | HrH | fd
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11.3.3 {EAEN/ NIEBIERINEEF 0

YER MW BT RIS SN E E IR .

SICPHA =0/, SSIGUAIIY0, SSHAIAAHL S I HLAE AN S B AT 75 2 18] SR i B
HNE . WRSPDATHAZEARESSH M (KT KHATSEME, Bk IE A5 bR
. CPHA=0H SSIG=0 [{#5:E A & Lo

MCPHA=1/], SSIGHLAENI. WIRSSIG=0, SSHITITEELA L4 MIRFHEA R (B—
B e AR o X5 A E R T B A R EYLRER ALK SIMISOE U £k (1) R 4t

YERENBTHIEINEEEIN

TESPIH, fLfrE e mENE A . WHRSPIffife (SPEN=1) FREEIEANFNL, FHLXSPI
HHE 27 A7 45 10 5 A K B Bl SPIR B i A= 83 AN AL i A5 % . 7E U3 5 N SPDAT 2 J& /> 21—
ASSPILZET ()5, R IAEMOSII .

FEE AL, EHUAT LA R B2 1 SS IR R H P SR L 5 2 dlAE . BN EMNL
SPDAT 577 2% F B0 98 MMOST RIS H % 336 B MALAUMOS Tl [ i MAHLSPDAT 25 77 2% F 550 98 MAMI SO
&t 52 21 T HLAIMISOR o

el e —AN 75, SPIRTENRAST I, HHEMirE (SPIF) BALHF=A—/F i
CanRSPIFP MM RED o FENMMBLCPURIR M B FHAHEFTUEIER — 16 BABLEFS
o B N FENE AL E BN FIR, BARE DA R BN . X EWELE— ML
AR, AR AN B AR LA e
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11.3.4 BT SSEE AT HE =
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11.3.6 HIEERER
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11.4 EHRF B NREFISPITIEENIXIZF

11.4.1 FEFAR

1. CigFr
/*

*/

/* -—-- STC MCU International Limited

*/

% - JH/RSTC 1T R 5 ML SPILIRE (i FH B 32 5N, EPEEﬁﬁfc)----:;

/* U0 R EAE R Py P s ] e S B v 5] HZAR R

AR ERE P R B OCE R IEA] 1 STCRI BB AR PP

/*
#include "reg51.h"

#define MASTER
#define FOSC 18432000L
#define BAUD (256 - FOSC/32/115200)

typedef unsigned char BYTE,;
typedef unsigned int WORD;
typedef unsigned long DWORD;

sfr AUXR = 0x8e;

sfr SPSTAT = 0x84;
#define SPIF 0x80
#define WCOL 0x40
sfr SPCTL = 0x85;
#define SSIG 0x80
#define SPEN  0x40
#define DORD  0x20
#define MSTR  0x10
#define CPOL  0x08
#define CPHA  0x04
#define SPDHH 0x00
#define SPDH  0x01
#define SPDL  0x02
#define SPDLL 0x03
sfr SPDAT = 0x86;
sbit SPISS = PI"3;

sbit EADC SPI = IE"S5;
#define ESPI 0x08;

*/

//define:master undefine:slave

//Auxiliary register

//SPI status register
//SPSTAT.7
//SPSTAT.6

//SPI control register
//SPCTL.7
//ISPCTL.6
/ISPCTL.5
//SPCTL.4
//ISPCTL.3
//ISPCTL.2
//CPU_CLK/4
//ICPU_CLK/16
//CPU_CLK/64
//CPU_CLK/128
//SPI data register
//SPI slave select, connect to slave' SS(P1.4) pin

/IAUXR.3
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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
/I send previous SPI data to master)
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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 (!TI);
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
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2. SLRIER

/* */
/* --- STC MCU International Limited */
f* - WRSTC 1T RAH 7L SPIThRE GERI P E A, iy =) -/
B SRR v A A S b S| AR */
P EFERE R BOCE A A A T STCR BERE AR --mmemmmmmemee *
/* *)
/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
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 T
ORG 0100H
RESET:
LCALL INIT UART
LCALL INIT SPI
ORL AUXR, #ESPI
SETB  EADC SPI
SETB EA
MAIN:
#iftdef MASTER
LCALL RECV_UART
CLR SPISS
MOV  SPDAT, A
#endif
SIMP  MAIN
ST T
INIT UART:

ST

MOV  SCON, #5AH
MOV  TMOD, #20H
MOV  AUXR, #40H
MOV  TLI,  #0FBH
MOV  THI, #0FBH
SETB  TRI

RET

;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)
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INIT_SPI:

MOV  SPDAT,

MOV  SPSTAT,
#ifdef MASTER

MOV SPCTL,
#else

MOV SPCTL,
#endif

RET

#0
#SPIF | WCOL

#SPEN | MSTR

#SPEN

ST T

SEND UART:
INB  TI,
CLR TI
MOV SBUF,
RET

A

ST T

RECV_UART:
JNB RIS
CLR  RI
MOV A,
RET
RET

SBUF

ST T

END

;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
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11.4.2 TiFAR

1. CiZFF

/* */
/¥ --- STC MCU International Limited */
/¥ - JE/RSTC 1T RFVHEFHL SPIEIRE CERH B E M, EifH ) ---*/
/% QSRR P A B S R 5 AR T */
/% SRR P R B R A A T STCH BTk KRR - */

/* */

#include "reg51.h"

//#define MASTER

#define
#define

typedef
typedef
typedef

sfr

sfr
#define
#define
sfr
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
sfr

sbit

void
void
void
BYTE
BYTE

FOSC
BAUD

18432000L
(256 - FOSC /32 /115200)

unsigned char
unsigned int
unsigned long

BYTE;
WORD;
DWORD;
AUXR = 0x8e;
SPSTAT =
SPIF 0x80
WCOL 0x40
SPCTL = 0x85;
SSIG 0x80
SPEN  0x40
DORD 0x20
MSTR  0x10
CPOL  0x08
CPHA 0x04
SPDHH 0x00
SPDH  0x01
SPDL  0x02
SPDLL 0x03
SPDAT = 0x86;
SPISS = PI"3;

0x84;

InitUart();

InitSPI();
SendUart(BYTE dat);
RecvUart();
SPISwap(BYTE dat);

//define:master undefine:slave

//Auxiliary register

//SPI status register
//SPSTAT.7
//SPSTAT.6

//SPI control register
//SPCTL.7
//SPCTL.6
//SPCTL.5
//SPCTL.4
//SPCTL.3
//SPCTL.2
//CPU_CLK/4
//CPU_CLK/16
//CPU_CLK/64
//CPU_CLK/128
//SPI data register
//SPI slave select, connect to slave' SS(P1.4) pin

//send data to PC
//receive data from PC
//swap SPI data between master and slave

339



STC12C2052AD £ 41| 1 B HLAE 7S

T

void main()

{
InitUart(); //initial UART
InitSPI(); //initial SPI
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()));
felse //for salve (receive SPI data from master and
ACC = SPISwap(ACC); // send previous SPI data to master)
#endif
§
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; //timer]l 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
felse
SPCTL = SPEN; //slave mode
#endif
H
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T T

void SendUart(BYTE dat)
{
while (!TI);
TI=0;
SBUF = dat;

}

T T

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;
h

//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. LR

/*

/* --- STC MCU International Limited

*/
*/

/* - WZRSTC 1T RF L SPILIRE GEFH BB, il )y —--*/
/* U0 R EAE R Py op s ] B S v 5] HZAR */
* A AERE PP T O TR ENIE ] T STCH BERE MR - */

/*

/f#define MASTER

AUXR

DATA

SPSTAT DATA

SPIF
WCOL
SPCTL
SSIG
SPEN
DORD
MSTR
CPOL
CPHA
SPDHH
SPDH
SPDL
SPDLL
SPDAT
SPISS

ST T

RESET:

EQU
EQU
DATA
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
DATA
BIT

ORG
LIMP
ORG

LCALL INIT UART
LCALL INIT SPI

08EH
084H
080H
040H
085H
080H
040H
020H
010H
008H
004H
000H
001H
002H
003H
086H
P13

0000H
RESET
0100H

*/

//define:master undefine:slave

;Auxiliary register
;SPI status register
;SPSTAT.7
;SPSTAT.6

;SPI control register
;SPCTL.7
;SPCTL.6
;SPCTL.5
;SPCTL.4
;SPCTL.3
;SPCTL.2
;CPU_CLK/4
;CPU_CLK/16
;CPU_CLK/64
;CPU_CLK/128
;SPI data register
;SPI slave select, connect to slave' SS(P1.4) pin

;initial UART
;initial SPI
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MAIN:

#ifdet MASTE
LCALL RECV_UART
LCALL SPI SWAP
LCALL SEND_UART

felse
LCALL SPI SWAP
#endif
SIMP  MAIN
ST T
INIT UART:
MOV  SCON, #5AH
MOV  TMOD, #20H
MOV  AUXR, #40H
MOV  TLI, #0FBH
MOV  THI, #0FBH
SETB  TRI1
RET
ST T
INIT_SPI:

MOV  SPDAT, #0

MOV  SPSTAT, #SPIF | WCOL
#ifdef =~ MASTER

MOV  SPCTL, #SPEN |MSTR

felse

MOV  SPCTL, #SPEN
#endif

RET
ST T
SEND UART:

INB TI, $

CLR TI

MOV  SBUF, A

RET

ST

//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)

//for salve (receive SPI data from master and
; send previous SPI data to master)

;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

;master mode

;slave mode

;wait pre-data sent
;clear TI flag
;send current data
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RECV_UART:
INB RI, $ ;wait receive complete
CLR RI ;clear RI flag
MOV A, SBUF ;return receive data
RET
RET

ST T

SPI SWAP:
#ifdef MASTER

CLR SPISS ;pull low slave SS
#endif

MOV  SPDAT, A strigger SPI send
WAIT:

MOV A, SPSTAT

JNB ACC.7, WAIT ;wait send complete

MOV  SPSTAT, #SPIF | WCOL ;clear SPI status
#ifdef MASTER

SETB  SPISS ;push high slave SS
#endif

MOV A, SPDAT ;return received SPI data

RET

ST T

END
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11.5 EBHAEAENRGHISPIThEEN IR IEF
11.5.1 FEFAR

1. CiEFF

/* */
/* --- STC MCU International Limited */
% - W/RSTC IT RANFE AL SPITIRE GEH BN FRGE, il 20 -/
AN REBEAEAR T Al BRSO 5| AR */
P ABTERR T R B TR A T STCR TR AR —--mmmmmmmmmmmmmee- */

/* */

#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 //ISPSTAT.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 //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;
#tdefine ESPI 0x08; //AUXR.3
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void InitUart();

void InitSPI();

void SendUart(BYTE dat);

BYTE RecvUart();

bit MSSEL;
TN

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;
}
}
}

s

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
//trigger 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; //set UART mode as 8-bit variable baudrate
TMOD = 0x20; /timer1 as 8-bit auto reload mode
AUXR = 0x40; /timer] work at 1T mode
THI1 =TL1 =BAUD; //115200 bps
TR1=1;
}

T

void InitSPI()

{
SPDAT = 0; //initial SPI data
SPSTAT = SPIF | WCOL; /lclear SPI status
SPCTL = SPEN; //slave mode

}

T

void SendUart(BYTE dat)

{
while (!TD); //wait pre-data sent
TI=0; //clear TI flag
SBUF = dat; //send current data

}

T

BYTE RecvUart()

{
while (RI); /Iwait receive complete
RI=0; //clear RI flag
return SBUF; //return receive data

}
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2. LwmiZRF

/* */
/* --- STC MCU International Limited */
¥ - FIRSTC 1T A E Nl SPIDIRE G EONEM RS, ki 20 -/
P R AR A A S 5] AR R */
R Ee T e e U G A LG 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 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
IMP
MASTER_SEND:
SETB
MOV
MOV
LCALL
SPI_EXIT:
POP
POP
RETI

ST T

ORG
RESET:
MOV
LCALL
LCALL
ORL
SETB
SETB
MAIN:
INB
MOV
SETB
LCALL
CLR
MOV
SIMP

ST T

INIT_UART:

MOV
MOV
MOV
MOV
MOV
SETB
RET

SPDAT, SPDAT

SPI_EXIT
SPISS

SPCTL, #SPEN
A, SPDAT
SEND UART
PSW

ACC

0100H
SP#3FH

INIT UART
INIT SPI
AUXR, #ESPI
EADC_SPI

EA

RI, $
SPCTL, #SPEN |MSTR
MSSEL
RECV_UART
SPISS
SPDAT, A
MAIN

SCON, #5AH
TMOD, #20H
AUXR #40H
TL1,  #0FBH
TH1,  #0FBH
TRI

//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
MOV  SPSTAT, #SPIF | WCOL
MOV  SPCTL, #SPEN
RET

ST

SEND UART:
JINB T, $
CLR TI
MOV  SBUF, A
RET

ST

RECV_UART:
JNB R, $
CLR RI
MOV A, SBUF
RET
RET

ST T

END

;initial SPI data
;clear SPI status
;slave mode

;wait pre-data sent
;clear TI flag
;send current data

;wait receive complete
;clear RI flag
;return receive data
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11.5.2 EigHR

1. CigFr

J */

/* --- STC MCU International Limited */

/¥ - JHIRSTC 1T RAVE L SPIIRE CEH B EN RS, BT ) -/

/% B SR AR Py o A BRAE S R S| AT AR */

M VETERE P BRI T STCHI BB AR --mmmmeemmmmme - *

/* */
#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 //SPSTAT.7

#define WCOL 0x40 //SPSTAT.6

sfr SPCTL = 0x85; //SPI control register
#define SSIG 0x80 //ISPCTL.7

#define SPEN 0x40 //SPCTL.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; //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
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T

void main()

//initial UART
//initial SPI

//set as master

SendUart(SPISwap(RecvUart()));

//reset as slave

SPSTAT = SPIF | WCOL,; //clear SPI status

{
InitUart();
InitSPI();
while (1)
{
if (RI)
{
SPCTL = SPEN | MSTR;
SPCTL = SPEN;
H
if (SPSTAT & SPIF)
{
SPDAT = SPDAT;
H
b
b

T

void InitUart()

{
SCON = 0x5a;
TMOD = 0x20;
AUXR = 0x40;
TH1 =TL1 =BAUD;
TR1=1;

}

T

void InitSPI()

{
SPDAT = 0;
SPSTAT = SPIF | WCOL;
SPCTL = SPEN;

//mov data from receive buffer to send buffer

//set UART mode as 8-bit variable baudrate
/timer1 as 8-bit auto reload mode

/timer]l work at 1T mode

//115200 bps

//initial SPI data
//clear SPI status
//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
//trigger SPI send

//wait send complete
//clear SPI status

//push high slave SS
//return received SPI data
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2. C4wizEFr

/* */
/* --- STC MCU International Limited */
/% - WRSTC 1T RSBl SPIZhAE GERI LN EM RS, BT —*/
P R EAE R rh s A SR 5] AR */
e T et S T GOl 123 4 S——— ¥
/* */
AUXR DATA O08EH ;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, SPSTAT
ACC.7, MAIN
SPSTAT, #SPIF | WCOL
SPDAT, SPDAT

MAIN

SPCTL, #SPEN|MSTR

ST T

INIT UART:

MOV
MOV
MOV
MOV
MOV
SETB
RET

ST T

INIT SPI:
MOV
MOV
MOV
RET

RECV_UART
SPI_SWAP
SEND UART
SPCTL, #SPEN
MAIN

SCON, #5AH
TMOD, #20H
AUXR, #40H
TL1, #0FBH
THI, #0FBH
TR1

SPDAT, #0

SPSTAT, #SPIF | WCOL
SPCTL, #SPEN

ST T T

SEND_UART:
JNB
CLR
MOV
RET

TI, $
TI
SBUF, 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
; ;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:

JNB
CLR
MOV
RET
RET

Rl $
RI
A, SBUF

ST

SPI_SWAP:

WAIT:

CLR
MOV

MOV
JNB
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 HIEEPROMAR: 5 78 6 45 ] /& 4> FF i, A ISP/ TAPEIAR
Al A #Data Flash4EEPROM, 5 IREE10J7IKLA . EEPROMA] 9 45 TN X, FEANE X
A2 . R, BE— BB RTE R — B X, AR — 8 B 2 i
ANFERE X, A—m B G280 B R 3 i X3 TR

EEPROMA] FH F R 47— S8 55 B AE b i AR B ot B A E RIS HEE . R P ERF
W, AT DASFEEPROMBEAT 75 5/ 1 e/ Jol X R BR 4R AE o 78 TAE LR Ve mAR iy, ECARZE T
FTEEPROM/ TAP#:AE .

EFE R R SV HLZES. TVEL EXTEEPROMGEEAT H/E A4 4 &%, 3. 7VLL T X EEPROMIE 47 #:
1B, MCUARAT LI BE, (H 24k 441 R HATAEE . 3. SVEL F HLAE2. 4VLL FXTEEPROMBEAT HAE A
3, 2. AVEL N STEEPROMBEAT B4, MCUAN AT IETh g, (H & 4k R HATRE . At A il B AT
JE TERI AR AL FE 7 B In200mS SE B o A 38 i I WTLVDFAR AL H WiV e c B HELUE 2 75 IEH

12.1 IAP KR EEPROME IS4 K INEEF Fes T 48

e v Arhk J 55 o
7S i sk | o Lop | s
1SP_DATA | ISP/IAP Flash Data |- oy 1111 1111B

- Register
1sp_ ADDRH | 1SPAAP Flash Ad- 1 gy 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 Flash Com- E6H Xxxx xxxxB
mand Trigger
ISP CONTR ISP/lgzzgiStZ?trol ETH ISPEN [ SWBS [SWRST|CMD FAIL| - [WT2] WTI | WT0 0000 1000B
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1. ISP/IAPHEFH 722 ISP_DATA

ISP_DATA : ISP/IAP#AE N R E 48 77 A7 4% o
ISP/IAP MFlashist H (B B IL AL, A Flash 5 25088 75 J5O7E ik A

2. ISP/IAPHE1E 2577 32 1SP_ADDRHAIISP_ADDRL

ISP_ADDRH : ISP/IAP #AE I (Il 25 47 #5851 )\ BL . X B A7 a Motk N E3H, 547 f5 {H N00H.
ISP_ADDRL : ISP/IAP #AE [k 25 A7 281K )\ 7« ZFFA7a bl AB4H, 547 )5 {H AH00H.

3. ISP/IAP# & F 785 ISP_CMD
ISP/IAP 4 25 47 25 ISP._ CMDE 1 T -
SFR name | Address | bit B7 B6 BS5 B4 B3 B2 B1 BO
[AP_CMD ESH |[name - - - - - - MS1 MSO0

MSL | MSO |4 / #fE Bk

0 0 |Standby FFEHLEES, TCISPHEEAE
0 1| WP LT X % Data Flash/EEPROM X~ #E4T 7 12
1 0 | AW PRI FL 7 X %) Data Flash/EEPROMIX ” #E47 71 g F

1 1| WA IR FEF X 6 Data Flash/EEPROM X HE4T Jis X #844%:

FEFTER P R X, A AT DA BEF Lash[X (EEPROM) HE4T 5275 152/ 2 1 g e/ o [X 2
[, STC12C5612AD/STC12LE5612AD/STC12C5628 AD/STC12LES5628AD/STC12C5630AD/
STC12LES630ADZ5RR4N, X IRV S0 7E N R XBS N HEFX.

4. ISP/IA 2l & F 77 281SP_TRIG
ISP_TRIG: ISP/IAP A (¥ A fil & 27 4745 -
FEISPEN(ISP_CONTR.7) =1 K}, XFISP_TRIGHE5 A 46h, 15 AB9h, ISP/IAPAr & A x4 34

ISP/IAP#:AE 58 i, ISPHuIE B )\ L 75 77 #5ISP._ ADDRH. ISPHubEAE J\ {7 %7 77 #$ISP_ ADDRL
ISP & Z7 17 A ISP_CMD I N AL o a0 R4 N R EEX N — ANk i B 3 1T ISP/IA PR AE,
T F 3k 1z bk (1 = 8 AL I8 AL 43 1) 5 NISP_ADDRHFIISP_ADDRLZF /745 «

RFRISP/IAPEEAERS, #EXTISP_TRIGY: S5 N46H, F'5 ANBYH, ISP/IAPM A4 & ERL.
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5. ISP/IAP# £ & 285 ISP_CONTR

ISP/IAP#% | 27 47 #8 ISP CONTRAZ 241 T -

SFR name

Address | bit

B7 B6

BS B4

B3 B2 B1 BO

ISP CONTR

E7H name

ISPEN | SWBS

SWRST

CMD_FAIL | -

WT2 WT2 WTO

ISPEN: ISP/IAPIIRE R . 0: ZE1FIAP/ISPEL/ 5 /#EfData Flash/ EEPROM

1: FUVFIAP/ISP1:/ S /# Bk Data Flash/EEPROM

SWBS: Bk M P N R X S 3h(3%0), b2 M RGISPMIBIREFEX BEFGED.
T SWRSTE it & 4 7] LS

SWRST: 0: A#EAE; 1:

PERI RGN, B A SR AL

CMD FAIL: W15i% TISP/IAPHE 4, JEXISP TRIGI%X46h/BOhfiti /& 2, WA 1, 5 &%,
TEH SRR R X (APIX) B AR A7 I M 7 S AR 7 X (APIX) FHUGHATRE T
MOV ISP CONTR, #00100000B ;SWBS = 0(%&#EAPIX), SWRST = 1(#E A1)
AEF PN R X (APX) A E A N R R ISP RERF X FFIGHATRE R
MOV ISP CONTR, #01100000B ;SWBS = 1(%&#EISPIX), SWRST = 1(#Ef7)
TER G ISP EFE T XA R AL H M N HFRF X (AP [X) FFIGHATIET
MOV ISP CONTR, #00100000B ;SWBS = 0(G&#EAP [X), SWRST = 1(#Ef7)
(E RGUISPIE 1R 2 X 3% AL I R G ISP R 7 X FF e AT RE

MOV ISP CONTR, #01100000B ;SWBS = 1(&%&#EISPIX), SWRST = 1(#E A7)

B S 1] |CPUSEFFE [H] (2 /DANCPU T AER B )
w2 lwr1 o Read/iz  |Program/ZmfE Se%%ﬁgl[;;se Recommenfi,ed Systery Clock
CRNEED! (=55us) (:21&123\ PREERF S HOG B HERE R G
1 1| 1 |28 |55 21012 ) 5 < 1MHz
1 1| 0 |2NEF8h  |1104M B 42024 N %f | < 2MHz
1 0 1 [27Ef%f 1654 B8 630367 < 3MHz
1 0 0 [27A%F 33045k 126072 M %F | < 6MHz
0 1| 1 [24Wer 66044 25214440 8F | < 12MHz
0 1] 0 |208r |11004M8F  |420240N 08P | < 20MHz
0 0| 1 |25 1320 H4h (504288 it | < 24MHz
0 0 O [27E%F 1760 NIT%F  [672384MAF%f | < 30MHz

6. TIEBEZIRFIET, R TZEFHITEEPROM/IAPIRIE

PCONZF A7 € X -
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
PCON 87H name | SMOD | SMODO | LVDF | POF GF1 GFO PD IDL

LVDF: & A MAR EA7, 24 LAE R Vel TAR BRI I RN, 240281 SO BRAE0
AR AN R A I AE R R Ve e AR, ANEL3E{EEPROM/ TAPERAE .
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12.2 STC12C2052AD £ %8 FHlEEPROMZS [8) K /s K ik

STC12C2052AD £ 51 84 1 WL 35 0 Fi Data Flash(EEPROM) il (5 757 23 1) & 20 T 1) -
YT N AR 7 X AT TAPS B4l /48 R B X B, WZAE A S0 50 L2, kAT T~ —
o FEFLER ML X (APIX) B, 42 AT LYY Data Flash(EEPROM)iE4TTAP/ISPH:AE

STC12C5052AD/STC12LES052ADZE RS Ak, X JLANES AT 7E N FE 7 X AE e N F2 7

STC12C2052AD & 1) 51 {1l 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

LAUR RS, AT PR X EARAB ORI Flash % (8] 1) AT {EEEPROMZ 2

STC12C5052AD/STCI12LE5052AD |

10 [ oooon | 27FFn

STC12C2052AD . F #L# N ZEEEPROM M bl
STCI12LE2052AD . F HLIH P #HEEPROMHb 11 3R

S mX 3 IX =X SR X
gk il | RgaMAE | SSAUBLE | R | giubl | R | A550bhE
0000h 1FFh 200h 3FFh 400h 5FFh 600h 7FFh

IR IX SENRIX LI )\ IX
g bk il | RgaMAE | SAURNE | R | guldl | R | S50bhE
800h 9FFh A00h BFFh C00h DFFh E00h FFFh
FIUEIX SR A —RX S miX
g bk gl | gAML | SAURNE | R | Zudl | RMEE | S5AUbhE
1000h 11FFh 1200h 13FFh 1400h 15FFh 1600h 17FFh
F =KX FA R X T IX F 7RI
g bk gl | RgaMAE | SORUBNE | EZRMhE | Sfuidl | EMEE | 450bhE
1800h 19FFh 1A00h 1BFFh 1C00h IDFFh 1E00h 1FFFh
LK B )R IX BRI WX
g b gl | RgRMAE | SOROBNE | R | gfoiil | RMEE | 4590bhE
2000h 21FFh 2200h 23FFh 2400h 25FFh 2600h 27FFh

A [X
125741

&
<

ol

EL[E] — fE
o5 F) 4 T AE
A — B X, A
& — B e
B4 TRAE AN
R I, A
dZ‘ﬁH‘Jﬁ, i;,l
RAT 4 H]
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12.3 IAPXZEEPROM:C 4R &

; FADATAIE /& EQU 7 BH 73807 5k T R 25 17 2 M b 25 0) F R0V G 2/ 4 P 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  OB5h
ISP TRIG DATA  OE6h; = ISP TRIG EQU  OE6h
ISP _CONTR DATA  OE7h; =i ISP _CONTR EQU  OE7h
 7E XL ISP/ TAPHr & S S AR5 i (]
ISP IAP BYTE READ QU 1 o S )
ISP_IAP BYTE PROGRAM EQU 2 CE R, AT T RS, OFFh
ISP IAP SECTOR ERASE EQU 3 R PR R, B AT R, B RIX
WAIT TIME EQU 0 VB S AR IE], 30MHZ BA TR0, 24MBA R 1,
;20MHz LA F2, 12MBL R 3, 6MLL R4, 3MEA 5, 2MEL 6, IMEA R,
FATE
MOV ISP ADDRH, #BYTE ADDR HIGH S IE Mk Hb - 7 55 0l A )
MOV ISP ADDRL, #BYTE ADDR_LOW s IEHBE R 7 75 R bk
MOV~ ISP_CONTR, HWALT TIME s B SR I [A) o 755 ) 7T L ik — 41,
ORL ISP_CONTR, #10000000B : SUVFISP/TAPHEAE FHHRE—KHE T
MOV ISP CMD, #ISP_IAP_BYTE READ
VIR AT A, AT AT RN, AHE A Mm-S
MOV ISP TRIG, #46h ;25i%46h, FHIEBOhEI TSP/ TAPl L 217 4%, BRRHR 7 itk
MOV ISP TRIG, #0B9h ;1% 58BOhJi, TSP/ TAPr 437 Bl 4l ik /% 2 5
s CPUSERFIAPEIESE i a, A Ak SATRE .
NOP B SE B TSP DATAZ /748 J5 , CPUSKEHATRE T
MOV A, ISP _DATA SR R Ik A Ace
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UNIEAIRIAH, R T eaEim o

MOV
MOV
; MOV
; MOV
; MOV

T HGNEE, %7 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 ;2% 1L TSP/ TAPHEAE

£00000000B : BRISP/TAPAT 4

#00000000B ;B 1IETSP/TAPi 415 i &

#0FFh s 1E M 5 BTN 00, Fi5 3] JEEEPROMIX
#0FFh IR HEI TS F TN 00, BT LR RRAE

RIS, S MAAT, Z ST e X ER

#ONE DATA DB F T FEEE R TSP_DATA,
UE BRI N A 5 %
#BYTE ADDR HIGH I Mo hE 7 AR
#BYTE ADDR LOW RO A BT
WAIT TIME B B N ] B ) AT £
‘ } —4), FHH
#10000000B s R VFISP/ IAPHEAE B T
#ISP IAP BYTE PROGRAM BCSERTE Y it

#46h  ;45iE46h, FLIEBOhRI ISP/ TAP A Zi (588, &R ER At
#0B9h  ;i%5EB9hJI, ISP/IAPr4 7B fit & #25h

; CPUSERF TAPENIE SE i, A S RS ATRE .

NOP

DT RAE I G, CPUZkSATRE

VBRI, AR T2aFEme

MOV
MOV
; MOV
; MOV
; MOV

ISP_CONTR,
ISP_CMD,
ISP_TRIG,
ISP_ADDRH,
ISP_ADDRL,

#00000000B ;2% 11 TSP/ TAPEEAE

#00000000B ; ZBRISP/TAPAT 4

#00000000B ;B 1L TSP/ TAP iy A fih 2

HOFFh ik i 75 B0 PR, ; 48 I EEEPROMIX, B 1F iR 481

#OFFh ;326 Hihl {57715 B8R 70 NFFH, 38 [ EEEPROMIX., B 11 iR e /E
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B XHERR, AR, R XER, 51250/ B X, A B X A B

D ULSR BRI B XREAT bR, S A A T EARE, MR e 8 8 /AL
s B EORAMAR ORAT FRAG 2 b X B, 8RR R B (A 5 [l i B (X, i AR g X
R 7 R DT, B AR R R R

; J DX AR — AN 1 AR A R 1% XA, JE 75 oK HH i,

MOV
MOV

MOV

ORL

MOV

MOV

MOV

ISP_ADDRH,
ISP _ADDRL,

ISP_CONTR,

ISP_CONTR,

ISP_CMD,

ISP_TRIG,

ISP_TRIG,

#SECTOR FIRST BYTE ADDR HIGH ;3% 5 [X it th ik v 77T
#SECTOR FIRST BYTE ADDR LOW ;3% 5 [X i o Hh A 771
; M hE 75 B ORI A T EE i ki

#WAIT TIME B AR I ) MW A) A DL A
) 6N
#10000000B S FRYFISP/TAP Egggggégggg%

#ISP_IAP SECTOR ERASE
I B XA B 4, i AN T R, AT E T IE L

#46h
2% A6h, FEEBONE TSP/ TAPA & 25 47 5%, FF IR ER F it
#0B9h £5EB9NJGE, ISP/IAP 47 R #k il & A )

[ CPUSSAFIAPI ST U . A S 4k ST R )y

NOP

R XIS, CPUZKEL AT IR

DL FEA IR, R T R a % ETmE

MOV
MOV
; MOV
; MOV
; MOV

ISP _CONTR,
ISP_CMD,

ISP TRIG,
ISP ADDRI,
ISP _ADDRL,

#00000000B 281 1SP/ TAPHRAE

#00000000B ; ZSBRISP/TAPHT 4

#00000000B ;7 11 1SP/ TAP iy 415 fih %%

#0FFh s JEHHE S A 0 NFFH, 8 [ JEEEPROMIX
#0FFh & B 715 BT A FFH, B 1k iR AR
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NEH: (STCHL A ML Data Flash *4EEPROMIJ S8 FH)
INFEAR AT, TR, BXER

TR fF 17 HRE L7 BLY07, R €07 B “0”7 o anRFETRFFH, 4 A Hik
Ty igte. MRIZTFHARFFH, WAGKENEXER, EHARE “BRER” 470K
“0” /Ey\j “1)’ R

P DXHRRR: AT R IXHRRR 7 AATHER “0” BN “17 .

NN

1. 8] — RAG S B e R — B X, A A2 R — R4S S50 s TS 53 A s X, ik AN A0 HE R
.

2. MR —AN X R —AN7, 05 2L [EEPROM, STCEA B HLiData Flash bbb EEPROMEL
PIRZ, B— AT/ RmE AT M 244 /55uS,

3. WIERAE M XA T KBRS, ERA R E B S P—A  s i 7,
FANIA T ZAE SR EAE AU 1k HESTCH A HLIRAMA, SRS HEEREE R IX, R 7 2R B
FHEE TR AR T BT N EEZE X T (REF T ESwe, TEETHEML) . X
IS A s DXCASE P ) 7 4 K2 Ao (10 875 (3 (A /a3 HH — DR s R B e

1] PR )
1: IAPFEA5ERE, MbbRES a3 “n1” 8 “mm1” 2
. A

2: LABHIBIMM K JG, T —IRIAPAY A & 7530 35 EL % A6 FIBYfi 4 ?
‘Aé\:: 7\%7 Q%ﬁﬁ‘o
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12.4 EEPROMNIRIEF

1. CIEfF:

:STC12C2052AD £ %1 ¥ Fr HLEEPROM/IAP B MR AR i 75

/% */

/* --- STC MCU International Limited */

/% —— J/RSTC 1T K5 7. EEPROM/IAPY)RE */
/% PR TR PP A T B AE S P S SRR, e */

/% FEAERE P B SC R 4 T ST B R - eeemm */

/% i/

#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 = 0xE3; //Flash address HIGH
sfr IAP_ADDRL = 0OxE4; //Flash address LOW

sfr IAP_CMD = OxES; //Flash command register
sfr IAP_TRIG = 0xE6; //Flash command trigger
sfr IAP_CONTR = O0xET7; //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 [AP_ 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 ITAP_ADDRESS 0x0400

void Delay(BYTE n);
void Iapldle();
BYTE IlapReadByte(WORD addr);
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void IapProgramByte(WORD addr, BYTE dat);
void IapEraseSector(WORD addr);

void main()

{
WORD i;
P1 = Oxfe; //1111,1110 System Reset OK
Delay(10); //Delay
lapEraseSector(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; //If error, break
}
P1 = Oxfc; //1111,1100 Erase successful
Delay(10); //Delay
for (i=0; i<512; i++) //Program 512 bytes data into data flash
{
lapProgramByte(IAP_ ADDRESS+i, (BYTE)i);
}
P1 = 0xf8; //1111,1000 Program successful
Delay(10); //Delay
for (i=0; i<512; i++) //Verify 512 bytes data
{
if (lapReadByte(IAP_ ADDRESS+) != (BYTE)i)
goto Error; //If error, break
}
P1 = 0x{0; //1111,0000 Verify successful
while (1);
Error:
P1 &= 0x7f; //0xxx,xxxx [AP operation fail
while (1);
}
/*
Software delay function
*/
void Delay(BYTE n)
{
WORD x;
while (n--)
{
x=0;
while (++x);
}
}
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/*

Disable ISP/IAP/EEPROM function

Make MCU in a safe state

*/

void lapldle()

{
TIAP_CONTR =0;
IAP_CMD = 0;
IAP_TRIG =0;
IAP_ADDRH = 0x80;
IAP_ADDRL = 0;

}

/*

Read one byte from ISP/IAP/EEPROM area
Input: addr (ISP/IAP/EEPROM address)
Output:Flash data

*/

BYTE IapReadByte(WORD addr)

{

BYTE dat;

TIAP_CONTR = ENABLE_IAP;
IAP_CMD = CMD_READ;
IAP_ADDRL = addr;
IAP_ADDRH = addr >> §;
IAP_TRIG = 0x46;

TIAP_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
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void IapProgramByte(WORD addr, BYTE dat)
{
IAP_CONTR = ENABLE IAP;
IAP_ CMD =CMD PROGRAM,;
IAP_ADDRL = addr;
IAP_ADDRH = addr >> 8;
IAP_DATA = dat;
IAP_TRIG = 0x46;
IAP_TRIG = 0xb9;

_nop_();

Iapldle();
}

/*
Erase one sector area

Input: addr (ISP/IAP/EEPROM address)
Output:-

*/
void IapEraseSector(WORD addr)
{

IAP CONTR = ENABLE IAP;
IAP CMD =CMD ERASE;
IAP_ADDRL = addr;
IAP_ADDRH = addr >> §;
IAP_TRIG = 0x46;

IAP TRIG = 0xb9;

_nop_();

Iapldle();

//Open IAP function, and set wait time

//Set ISP/IAP/EEPROM PROGRAM command
//Set ISP/IAP/EEPROM address low

//Set ISP/IAP/EEPROM address high

//Write ISP/IAP/EEPROM data

//Send trigger command1 (0x46)

//Send trigger command2 (0xb9)

//MCU will hold here until ISP/IAP/EEPROM
//operation complete

//Open IAP function, and set wait time

//Set ISP/IAP/EEPROM ERASE command
//Set ISP/IAP/EEPROM address low

//Set ISP/IAP/EEPROM address high

//Send trigger command1 (0x46)

//Send trigger command2 (0xb9)

//MCU will hold here until ISP/IAP/EEPROM
//operation complete
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2. [C4wRIERF:

:STC12C2052AD & 712 i HLEEPROM/IAP Ty MR AR 5 I8

/* */
/* --- STC MCU International Limited */
/* - JE7RSTC 1T &% ¥ 5 H EEPROM/IAPTSRE */
M QUREAERE T A R P S SRR, - */
/*ABERR P BOCE I T STCR BB AR - */
/* */
;/¥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 TAP EQU 83H ;if SYSCLK<12MHz
;ENABLE IAP EQU 84H ;if SYSCLK<6MHz
;ENABLE TAP EQU 85H ;if SYSCLK<3MHz
;ENABLE IAP EQU 86H ;if SYSCLK<2MHz
;ENABLE IAP EQU 87H ;if SYSCLK<1MHz
;//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
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s

MOV  DPTR, #IAP_ADDRESS ;Set ISP/IAP/EEPROM address
LCALL IAP ERASE ;Erase current sector
MOV  DPTR, #IAP_ADDRESS ;Set ISP/IAP/EEPROM address
MOV RO, #0 ;Set counter (512)
MOV  RI, #2
CHECKI: ;Check whether all sector data is FF
LCALL IAP READ ;Read Flash
CINE A, #0FFH, ERROR ;If error, break
INC DPTR ;Inc Flash address
DINZ RO, CHECK1 ;Check next
DINZ RI, CHECK1 ;Check next
MOV  Pl, #0FCH ;1111,1100 Erase successful
LCALL DELAY ;Delay
MOV  DPTR, #IAP_ADDRESS ;Set ISP/IAP/EEPROM address
MOV RO, #0 ;Set counter (512)
MOV  RI, #2
MOV  R2, #0 ;Initial test data
NEXT: ;Program 512 bytes data into data flash
MOV A, R2 ;Ready AP data
LCALL IAP PROGRAM ;Program flash
INC DPTR ;Inc Flash address
INC R2 ;Modify test data
DINZ RO, NEXT ;Program next
DINZ RI, NEXT ;Program next
MOV  Pl, #0F8H ;1111,1000 Program successful
LCALL DELAY ;Delay
MOV  DPTR, #IAP_ADDRESS ;Set ISP/IAP/EEPROM address
MOV RO, #0 ;Set counter (512)
MOV  RI, #2
MOV  R2, #0
CHECK2: ;Verity 512 bytes data
LCALL IAP READ ;Read Flash
CINE A, 2, ERROR ;If error, break
INC DPTR ;Inc Flash address
INC R2 ;Modify verify data
DINZ RO, CHECK2 ;Check next
DINZ RI, CHECK2 ;Check next
MOV  Pl, #0FOH ;1111,0000 Verify successful
SIMP §
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ERROR:
MOV PO, RO
MOV P2, R1
MOV  P3, R2
CLR P1.7 ;0xxx,xxxX [AP operation fail
SIMP  §
/%

;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
/¥
;Disable ISP/IAP/EEPROM function
;Make MCU in a safe state
; */
IAP_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
/¥

;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 AP 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
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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 [AP 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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STC12C2052AD #51 . LR A TE R G T g e (ISP) K5, TSPRIUFALAE: 48 2 W) 538 FH 2
FE2%, BAHIER T R4 LRIAT FE/ e PR T, 10 A0 5 HLN CAE =35 1 7= B3R
T, @A R AR PR b S R R ML . AR T R S Y B P ] DA — 1A A
—I5EE, IERT BN TS, BN T T AR A SR I XU . BT AT DAAE
P EHb 240 R P B T 80 s LG SAT S R 5, BORaU 14 .

STCI2 R FI 5y WL [E LA ISP R G 5| F [ 1, BlA PCom 42 il #2 7 R i F P 1 AR AR
TRt LSS, OESignfEes ( LB mRE R, LR —H) .

WA RAS S AEHSTC $RAEISP FE TH (STC-ISPexe M) :

(1). FRIGSTCIRLMISP R L H (Fh)

G STCE 7 M, MSTCYH:-FAA LA F#PC (B ImiISPRT, AEKHA

iR, T2 AERIA (4T setup.exe) , TR BEN BT

(2). HRSTC-ISP M TH CAt) |, iGFEN S8, HATC EVerd. 86 AL L,

Y EFx. bin, *. hex (Intel 16 BEHIFE 20 S0, D Hek hex HEASCRFAAE, 15#HHR*. bin X
1, TERERERFRPC (XD 5HISTC-ISP.EXE F2/7.

(3). STCL2 R BN WL B s L oe 4N . TR Z WL I B0 f5 L R AL (AL Eh) A4
BT RAISPHEST, WA P3. ORCM )AL T iy St FEH PR, oA AS 215k 5247 21
RPREFX, SRR,

(4). WA A8 EP3.0, P3.14% T RS-48555 Hil%, FEUN FFER H . H - R4c8% TRS-485
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13.1.3 EBfXum AIISPE I 3R 14 7 15 A 152 AP
i STC-ISP.exe =EMBHESPIE: www.STCMCU.com Bofszisls

Stepl/3EW: Select MCU Type I%{FEEHAIE
MCU Type AF Memory Range
[FTC12C205240 - o000 - OTEF

StepZ/HME: Open File / FTHEF GHEFEEMFRAEGEFN)
ARAF ML HEX) Hrkadn
0V THTHEIEEER TREEZE |

o W |

Step3fiEBS: Select COM Port, Max Band/iRESRTO, Bt
COM: |COMT - BEREE: |115200
EErEEREEEER RS ESE - REEEE: |za0 -

Stepd/ W REFENETH AR AER
TS BEN e R A

* FIEPECHE RS O JhEPRRFEERATEY

StepS/ERS: Download/ T8, R TEiRHIENCY LB Biv-13 Bzh
Downl oad/ T | | | Re-TDownload/ 88 T-#; |
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(1).
(2).
(3).
4).

Stepl/PBR1: IEFEARFTAE A I LA S, QISTC12C5A60X 5%
Step2/b¥R2: FTIFSCHE, BRESEH PR, LIAUHANAFMFETARES Gkobin, * hex)
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Stepd/*PRR4: EFE TR BNIG, BHERIE)Y “ NEBR/CIRG % 7 1A “ A0 dh A Bl B
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TERERERR, FEELEEARAY EBEN, FNHEE BB A miE s .
—EEERE “Download/ NE” &M, ASEHEA RN EBREN CRMEkig) , mAZE

Jde bH, Sb b, R EIGERN T EG A, BAVUR BT T .

K TR B
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MCU/EE ML TXD(P3.1) ——— RS-232f#ds —— PC/HLN RXD(COM Port Pin2)
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(5). RS—232% #48 n] % FIMAX232/SP232 (4. 5-5. 5V) , MAX3232/SP3232 (3V-5. 5V).
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13.1.4 STC-ISP (R73{EMALA RN TH4miz T AR £ HAA

WP RGEAERS-23282 1,
A fHHSTC-ISP Ver 3. 0A. PCBI# M AE N ZFE T B
STC-ISP Ver 3.0A PCBAHx i LLJREE3FI L%, 79 7 L FFSTC12 % 4116Pin /20Pin / 28Pin /

32Pin. FRATILE FEM NG 7 —5br2E48, Ui B B2 SZRF16Pin /20Pin / 28Pin / 32Pin ! [
—Fp, F P B RER . 7EIE R B Yn R e 3 FH B SRR AR S 40Pin ), 85X JRE 25 20-Pind ) A& b
2, B R LI b2 o A ) 2R

TESTC-ISP Ver 3.0A PCB R 58 N #kdmfe H - #27 1 TAE:
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A, WG 9 13 B A Sk 3 NPC/ HE I RS —232 B 4742 11 47 1 i -3 4=
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(4). SWIFF A T IR FARAS,  ILEIMCU-VCC Powerk] A2s (DAL), V&G 455 K HLIE
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)
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13.2 4miF25/Cimes, Ymizss, (TESR

STC B AIUSAASE FART Fh g 1362 /1 i s -

LATATZ i a8 /I gass 7 n] LSRR, AT HKeil C51
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13.3 BEX TEUERIER (SEHAMFETE)

/* */
/* --- STC MCU International Limited */
* - JH/RSTC 1T RPN ML FIFH ARSI E 2 ST #mmmmmmmm e */
T A T Y o e 1) c 2 ) N — */
/% TR 7 R BT A 1 STCHY ZE AR AR ST —--mm - */

/% */

#include <reg51.h>
#include <instrins.h>

sfr IAP_CONTR = 0xc7,
sbit MCU_Start Led = P1"7;

#define Self Define ISP _Download Command 0x22

#define RELOAD COUNT 0xfb //18.432MHz,12T,SMOD=0,9600bps
//#define RELOAD COUNT 0xf6 //18.432MHz,12T,SMOD=0,4800bps
/I#define RELOAD_ COUNT Oxec //18.432MHz,12T,SMOD=0,2400bps
/I#define RELOAD COUNT 0xd8 //18.432MHz,12T,SMOD=0,1200bps

void serial_port_initial(void);

void send UART(unsigned char);
void UART _Interrupt Receive(void);
void soft reset to ISP Monitor(void);
void delay(void);

void display MCU_Start Led(void);

void main(void)

{
unsigned char i = 0;
serial_port_initial(); //Initial UART
display MCU_Start_Led(); //Turn on the work LED
send UART(0x34); //Send UART test data
send UART(0xa7); // Send UART test data
while (1);

H
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void send UART (unsigned char 1)

{
ES =0; //Disable serial interrupt
TI=0; //Clear TI flag
SBUF =1; //send this data
while (!TD); //wait for the data is sent
TI=0; //clear TI flag
ES=1; //enable serial interrupt
H
void UART Interrupt)Receive(void) interrupt 4 using 1
{
unsigned char k = 0;
if (RI)
{
RI=0;
k = SBUF,
if (k == Self Define ISP_Command) //check the serial data
{
delay(); //delay 1s
delay(); //delay 1s
soft reset to ISP_Monitor();
H
H
if (TT)
{
TI=0;
H
H
void soft reset to ISP_Monitor(void)
{
IAP_CONTR = 0x60; //0110,0000 soft reset system to run ISP monitor
H
void delay(void)
{

unsigned int j = 0;
unsigned int g = 0;
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for (j=0; j<5; j++)

{
for (g=0; g<60000; g++)
{
_nop_();
_nop_();
_nop_();
_nop_();
_nop_();
¥
¥
¥
void display MCU_Start Led(void)
{
unsigned char i = 0;
for (i=0; i<3; i++)
{
MCU_Start Led =0; //Turn on work LED
dejay();
MCU Start Led =1; //Turn off work LED
dejay();
MCU_Start Led =0; //Turn on work LED
¥
¥
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MRA: JCURIESHRIE

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, ASMS51, is no longer available
commercially. However, it set the standard to which the others are compared.

ASMS51 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 ASMS51), 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
QO Utility program
[ User file

Figure 1 Assembling a source program

Pass one

During the first pass, the source file is scanned line-by-line and a symbol table is built. The location counter de-
faults to 0 or is set by the ORG (set origin) directive. As the file is scanned, the location counter is incremented by
the length of each instruction. Define data directives (DBs or DWs) increment the location counter by the number
of bytes defined. Reserve memory directives (DSs) increment the location counter by the number of bytes re-
served.

Each time a label is found at the beginning of a line, it is placed in the symbol table along with the current
value of the location counter. Symbols that are defined using equate directives (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,
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 ASMS51'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, #O0FFOOH

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, #O0FFOOH

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.

390



STC12C2052AD & 51) 1 Fr W45 e

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 OBIJ 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, #O04FFH +3

MOV  DPTR, #0502H ;ENTIRE 16-BIT RESULT USED

If the same expression is used in a "MOV A #data" instruction, however, the error message "value will not fit in a
byte" is generated by ASM51. An overview of the rules for evaluateing expressions follows.

391



STC12C2052AD £ 41| 1 B HLAE 7S

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 "ASH").

Charater Strings

Strings using one or two characters may be used as operands in expressions. The ASCII codes are converted to the
binary equivalent by the assembler. Character constants are enclosed in single quotes ('). Some examples follow.
CINE A, #'Q', AGAIN

SUBB A, #'0' ;CONVERT ASCII DIGIT TO BINARY DIGIT
MOV  DPTR, #'AB'
MOV  DPTR, #4142H ;SAME AS ABOVE

Arithmetic Operators
The arithmetic operators are

+ addition

- subtraction

* multiplication
/ division

MOD  modulo (remainder after division)

For example, the following two instructions are same:
MOV A, 10+10H
MOV A, #lAH

The following two instructions are also the same:
MOV A, #25MOD7
MOV A, #4

Since the MOD operator could be confused with a symbol, it must be seperated from its operands by at least one
space or tab character, or the operands must be enclosed in parentheses. The same applies for the other operators
composed of letters.

Logical Operators

The logical operators are
OR logical OR
AND logical AND
XOR logical Exclusive OR
NOT logical NOT (complement)
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The operation is applied on the corresponding bits in each operand. The operator must be separated from the op-
erands by space or tab characters. For example, the following two instructions are the same:

MOV  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
@B+1)*2 0012H
SEQ4 0000H
'A' LT 'B' FFFFH
3 <=3 FFFFHss

A practical example that illustrates a common operation for timer initialization follows: Put -500 into Timer 1 reg-
isters TH1 and TL1. In using the HIGH and LOW operators, a good approach is
VALUE EQU -500
MOV  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 ASM51's powerful
type-checking and avoids bugs from the misuse of symbols.

Storage Initialization/Reservation

The storage initialization and reservation directives initialize and reserve space in either word, byte, or bit units.
The space reserved starts at the location indicated by the current value of the location counter in the currently ac-
tive segment. These directives may be preceded by a label. The storage initialization/reservation directives are
described below.

DS (Define Storage)  The format for the DS (define storage) directive is
[label:] DS expression

The DS directive reserves space in byte units. It can be used in any segment type except BIT. The expression
must be a valid assemble-time expression with no forward references and no relocatable or external references.
When a DS statement is encountered in a program, the location counter of the current segment is incremented by
the value of the expression. The sum of the location counter and the specified expression should not exceed the
limitations of the current address space.

The following statement create a 40-byte buffer in the internal data segment:

DSEG AT 30H ;PUT IN DATA SEGMENT (ABSOLUTE, INTERNAL)
LENGTH EQU 40
BUFFER: DS LENGRH ;40 BYTES RESERVED

The label BUFFER represents the address of the first location of reserved memory. For this example, the buffer
begins at address 30H because "AT 30H" is specified with DSEG. The buffer could be cleared using the following
instruction sequence:

MOV  R7, #LENGTH

MOV RO, #BUFFER
LOOP: MOV  @RO, #0

DINZ R7, LOOP

(continue)
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To create a 1000-byte buffer in external RAM starting at 4000H, the following directives could be used:

XSTART EQU 4000H
XLENGTH EQU 1000

XSEG AT  XSTART
XBUFFER: DS XLENGTH

This buffer could be cleared with the following instruction sequence:

MOV DPTR, #XBUFFER
LOOP: CLR A
MOVX @DPTR, A

INC DPTR

MOV A, DPL

CINE A, #LOW (XBUFFER + XLENGTH + 1), LOOP
MOV A, DPH

CINE A, #HIGH (XBUFFER + XLENGTH + 1), LOOP
(continue)

This is an excellent example of a powerful use of ASM51's operators and assemble-time expressions. Since an
instruction does not exist to compare the data pointer with an immediate value, the operation must be fabricated
from available instructions. Two compares are required, one each for the high- and low-bytes of the DPTR. Fur-
thermore, the compare-and-jump-if-not-equal instruction works only with the accumulator or a register, so the
data pointer bytes must be moved into the accumulator before the CINE instruction. The loop terminates only
when the data pointer has reached XBUFFER + LENGTH + 1. (The "+1" is needed because the data pointer is
incremented after the last MOVX instruction.)

DBIT The format for the DBIT (define bit) directive is,
[label:] DBIT  expression

The DBIT directive reserves space in bit units. It can be used only in a BIT segment. The expression must be a
valid assemble-time expression with no forward references. When the DBIT statement is encountered in a pro-
gram, the location counter of the current (BIT) segment is incremented by the value of the expression. Note that
in a BIT segment, the basic unit of the location counter is bits rather than bytes. The following directives creat

three flags in a absolute bit segment:

BSEG ;BIT SEGMENT (ABSOLUTE)
KEFLAG: DBIT 1 ;KEYBOARD STATUS
PRFLAG: DBIT 1 ;PRINTER STATUS
DKFLAG: DBIT 1 ;DISK STATUS

Since an address is not specified with BSEG in the example above, the address of the flags defined by DBIT
could be determined (if one wishes to to so) by examining the symbol table in the .LST or .MS51 files. If the defi-
nitions above were the first use of BSEG, then KBFLAG would be at bit address 00H (bit 0 of byte address 20H).
If other bits were defined previously using BSEG, then the definitions above would follow the last bit defined.

DB (Define Byte) The format for the DB (define byte) directive is,
[label:] DB expression [, expression] [...]

The DB directive initializes code memory with byte values. Since it is used to actually place data constants in
code memory, a CODE segment must be active. The expression list is a series of one or more byte values (each of
which may be an expression) separated by commas.
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The DB directive permits character strings (enclosed in single quotes) longer than two characters as long as they
are not part of an expression. Each character in the string is converted to the corresponding ASCII code. If a label
is used, it is assigned the address of th first byte. For example, the following statements

CSEG AT 0100H
SQUARES: DB 0,1,4,9, 16,25 ;SQUARES OF NUMBERS 0-5
MESSAGE: DB 'Login:', 0 ;NULL-TERMINATED CHARACTER STRING
When assembled, result in the following hexadecimal memory assignments for external code memory:
Address Contents
0100 00
0101 01
0102 04
0103 09
0104 10
0105 19
0106 4C
0107 6F
0108 67
0109 69
010A 6E
010B 3A
010C 00

DW (Define Word) The format for the DW (define word) directive is
[label:] DW expression [, expression] [...]

The DW directive is the same as the DB directive except two memory locations (16 bits) are assigned for each
data item. For example, the statements

CSEG AT 200H
DW $,'A", 1234H, 2, 'BC'

result in the following hexadecimal memory assignments:

Address Contents
0200 02
0201 00
0202 00
0203 41
0204 12
0205 34
0206 00
0207 02
0208 42
0209 43

Program Linkage

Program linkage directives allow the separately assembled modules (files) to communicate by permitting inter-
module references and the naming of modules. In the following discussion, a "module" can be considered a "file."
(In fact, a module may encompass more than one file.)
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Public The format for the PUBLIC (public symbol) directive is
PUBLIC symbol [, symbol] [...]
The PUBLIC directive allows the list of specified symbols to known and used outside the currently assembled

module. A symbol declared PUBLIC must be defined in the current module. Declaring it PUBLIC allows it to be
referenced in another module. For example,

PUBLIC  INCHAR, OUTCHR, INLINE, OUTSTR

Extrn The format for the EXTRN (external symbol) directive is
EXTRN segment _type (symbol [, symbol] [...],...)

The EXTRN directive lists symbols to be referenced in the current module that are defined in other modules. The
list of external symbols must have a segment type associated with each symbol in the list. (The segment types are
CODE, XDATA, DATA, IDATA, BIT, and NUMBER. NUMBER s a type-less symbol defined by EQU.) The
segment type indicates the way a symbol may be used. The information is important at link-time to ensure sym-
bols are used properly in different modules.

The PUBLIC and EXTRN directives work together. Consider the two files, MAIN.SRC and MESSAGES.
SRC. The subroutines HELLO and GOOD_BYE are defined in the module MESSAGES but are made available
to other modules using the PUBLIC directive. The subroutines are called in the module MAIN even though they
are not defined there. The EXTRN directive declares that these symbols are defined in another module.

MAIN.SRC:

EXTRN CODE (HELLO, GOOD_BYE)

éALL HELLO

éALL GOOD BYE

END
MESSAGES.SRC:

PUBLIC HELLO, GOOD BYE
HELLO: &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 ASMS51. 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 ASMS51. For the
most part, assembler controls affect the look of the listing file, without having any affect on the program itself.
They can be entered on the invocation line when a program is assembled, or they can be placed in the source file.
Assembler controls appearing in the source file must be preceded with a dollor sign and must begin in column 1.
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There are two categories of assembler controls: primary and general. Primary controls can be placed in the
invocation line or at the beginnig of the source program. Only other primary controls may precede a primary con-

trol. General controls may be placed anywhere in the source program.

LINKER OPERATION

In developing large application programs, it is common to divide tasks into subprograms or modules containing
sections of code (usually subroutines) that can be written separately from the overall program. The term "modu-
lar programming" refers to this programming strategy. Generally, modules are relocatable, meaning they are not
intended for a specific address in the code or data space. A linking and locating program is needed to combine the
modules into one absolute object module that can be executed.

Intel's RL51 is a typical linker/locator. It processes a series of relocatable object modules as input and creates
an executable machine language program (PROGRAM, perhaps) and a listing file containing a memory map and
symbol table (PROGRAM.M51). This is illustrated in following figure.

FILE3.0OBJ PROGRAM.ABS
FILE2.0BJ
FILE1.OBJ

PROGRAM.MAP

Legend
QO Utility program
[ User file

Linker operation

As relocatable modules are combined, all values for external symbols are resolved with values inserted into
the output file. The linker is invoked from the system prompt by

RL51 input_list [TO output file] [location_controls]

The input_list is a list of relocatable object modules (files) separated by commas. The output_list is the name
of the output absolute object module. If none is supplied, it defaults to the name of the first input file without any
suffix. The location_controls set start addresses for the named segments.

For example, suppose three modules or files (MAIN.OBJ, MESSAGES.OBJ, and SUBROUTINES.OBJ) are
to be combined into an executable program (EXAMPLE), and that these modules each contain two relocatable
segments, one called EPROM of type CODE, and the other called ONCHIP of type DATA. Suppose further that
the code segment is to be executable at address 4000H and the data segment is to reside starting at address 30H (in
internal RAM). The following linker invocation could be used:

RS51  MAIN.OBJ, MESSAGES.OBJ, SUBROUTINES.OBJ TO EXAMPLE & CODE
(EPROM (4000H) DATA (ONCHIP (30H))

Note that the ampersand character "&" is used as the line continuaton character.

If the program begins at the label START, and this is the first instruction in the MAIN module, then execu-
tion begins at address 4000H. If the MAIN module was not linked first, or if the label START is not at the begin-
ning of MAIN, then the program's entry point can be determined by examining the symbol table in the listing file
EXAMPLE.M51 created by RL51. By default, EXAMPLE.M51 will contain only the link map. If a symbol table
is desired, then each source program must have used the SDEBUG control. The following table shows the assem-
bler controls supported by ASM51.
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Assembler controls supported by ASMS51

PRIMARY/
NAME GENERAL DEFAULT ABBREV. MEANING
DATE (date) P DATE() DA Place string in header (9 char. max.)
DEBUG P NODEBUG DB Outputs debug symbol information to object file
EJECT G not applicable EJ Continue listing on next page
ERRORPRINT P NOERRORPRINT EP Designates a file to receive error messages in addition to the
(file) listing file (defauts to console)
NOERRORPRINT P NOERRORPRINT NOEP |Designates that error messages will be printed in listing file
only
GEN G GENONLY GO  |List only the fully expanded source as if all lines generated
by a macro call were already in the source file
GENONLY G GENONLY NOGE |List only the original source text in the listing file
INCLUED(file) G not applicable IC Designates a file to be included as part of the program
LIST G LIST LI Print subsequent lines of source code in listing file
NOLIST G LIST NOLI |Do not print subsequent lines of source code in lisitng file
MACRO P MACRO(50) MR  |Evaluate and expand all macro calls. Allocate percentage of]
(men_precent) free memory for macro processing
NOMACRO P MACRO(50) NOMR |Do not evalutate macro calls
MODS51 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
(1b,...)
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" (SAH). 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-5BH=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
INC  %LABEL
)

To test if the accumulator contains an ASCII code greater than "Z," as just discussed,the macro would be called as
%JGT  ('Z', GREATER THAN)
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, #0FFH, 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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ADVANTAGES AND DISADVANTAGES OF 8051 C

The advantages of programming the 8051 in C as compared to assembly are:
» Offers all the benefits of high-level, structured programming languages such as C, including the ease of
writing subroutines
* Often relieves the programmer of the hardware details that the complier handles on behalf of the
programmer
» Easier to write, especially for large and complex programs
* Produces more readable program source codes
Nevertheless, 8051 C, being very similar to the conventional C language, also suffers from the following disad-
vantages:
* Processes the disadvantages of high-level, structured programming languages.
* Generally generates larger machine codes
* Programmer has less control and less ability to directly interact with hardware

To compare between 8051 C and assembly language, consider the solutions to the Example—Write a program us-
ing Timer 0 to create a 1 KHz square wave on P1.0.
A solution written below in 8051 C language:

sbit portbit = P1"0; /*Use variable portbit to refer to P1.0*/
main ()
{
TMOD = 1;
while (1)
{
THO = OxFE;
TLO = 0xC;
TRO=1;
while (TFO !=1);
TRO =0;
TF0 =0;
portbit = |(P1.70);
}
H
A solution written below in assembly language:
ORG 8100H
MOV  TMOD, #01H ;16-bit timer mode
LOOP: MOV  THO, #OFEH ;-500 (high byte)
MOV  TLO, #0CH ;-500 (low byte)
SETB  TRO ;start timer
WAIT: JNB TFO, WAIT ;wait for overflow
CLR TRO ;stop timer
CLR TFO ;clear timer overflow flag
CPL P1.0 ;toggle port bit
SIMP  LOOP ;repeat
END
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Notice that both the assembly and C language solutions for the above example require almost the same number of
lines. However, the difference lies in the readability of these programs. The C version seems more human than as-
sembly, and is hence more readable. This often helps facilitate the human programmer's efforts to write even very
complex programs. The assembly language version is more closely related to the machine code, and though less
readable, often results in more compact machine code. As with this example, the resultant machine code from the
assembly version takes 83 bytes while that of the C version requires 149 bytes, an increase of 79.5%!

The human programmer's choice of either high-level C language or assembly language for talking to the
8051, whose language is machine language, presents an interesting picture, as shown in following figure.

Human language » C (high-level) language
Eg. English, Malay, Chinese — Eg. for (x=0; x<9; x++)...
Y
Complier
B | Assembly language
. < Eg. MOV, ADD, SUB
Machine language
Eg. 10011101 0101010101 | 4 Assembler | |

Conversion between human, high-level, assembly, and machine language
8051 C COMPILERS

We saw in the above figure that a complier is needed to convert programs written in 8051 C language into ma-
chine language, just as an assembler is needed in the case of programs written in assembly language. A complier
basically acts just like an assembler, except that it is more complex since the difference between C and machine
language is far greater than that between assembly and machine language. Hence the complier faces a greater task
to bridge that difference.

Currently, there exist various 8051 C complier, which offer almost similar functions. All our examples and
programs have been compiled and tested with Keil's p Vision 2 IDE by Keil Software, an integrated 8051 pro-
gram development envrionment that includes its C51 cross compiler for C. A cross compiler is a compiler that
normally runs on a platform such as IBM compatible PCs but is meant to compile programs into codes to be run
on other platforms such as the 8051.

DATA TYPES

8051 C is very much like the conventional C language, except that several extensions and adaptations have been
made to make it suitable for the 8051 programming environment. The first concern for the 8051 C programmer is
the data types. Recall that a data type is something we use to store data. Readers will be familiar with the basic C
data types such as int, char, and float, which are used to create variables to store integers, characters, or floating-
points. In 8051 C, all the basic C data types are supported, plus a few additional data types meant to be used spe-
cifically with the 8051.

The following table gives a list of the common data types used in 8051 C. The ones in bold are the specific
8051 extensions. The data type bit can be used to declare variables that reside in the 8051's bit-addressable loca-
tions (namely byte locations 20H to 2FH or bit locations 00H to 7FH). Obviously, these bit variables can only
store bit values of either 0 or 1. As an example, the following C statement:

bit flag=0;

declares a bit variable called flag and initializes it to 0.
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Data types used in 8051 C language

Data Type Bits | Bytes |Value Range

bit 1 0to 1

signed char 8 1 |-128 to +127

unsigned char 8 1 ]0to255

enum 16 2 |-32768 to +32767

signed short 16 2 [-32768 to +32767

unsigned short 16 2 |0 to 65535

signed int 16 2 |-32768 to +32767

unsigned int 16 2 |0to 65535

signed long 32 4 |-2,147,483,648 to +2,147,483,647
unsigned long 32 4 10 t04,294,967,295

float 32 4 |£1.175494E-38 to £3.402823E+38
sbit 1 0tol

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 A8H. Recall that this address is where the Interrupt Enable
(IE) SFR is located; therefore, the sfr data type is just a means to enable us to assign names for SFRs so that it is
easier to remember.

The sfr16 data type is very similar to sfr but, while the sfr data type is used for 8-bit SFRs, sfr16 is used for
16-bit SFRs. For example, the following statement:

sfr16 DPTR = 0x82;
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declares a 16-bit variable DPTR whose lower-byte address is at 82H. Checking through the 8051 architecture,
we find that this is the address of the DPL SFR, so again, the sfr16 data type makes it easier for us to refer to the
SFRs by name rather than address. There's just one thing left to mention. When declaring sbit, sfr, or sfr16 vari-
ables, remember to do so outside main, otherwise you will get an error.

In actual fact though, all the SFRs in the 8051, including the individual flag, status, and control bits in the
bit-addressable SFRs have already been declared in an include file, called reg51.h, which comes packaged with
most 8051 C compilers. By using reg51.h, we can refer for instance to the interrupt enable register as simply IE
rather than having to specify the address A8H, and to the data pointer as DPTR rather than 82H. All this makes

8051 C programs more human-readable and manageable. The contents of reg51.h are listed below.

/*

REGS51.H

Header file for generic 8051 microcontroller.

/* BYTE Register */
sfr PO

sfr P1 =
sfr P2 =
sfr P3 =
sfr PSW =
sfr ACC =
sfr B =
sfr SP =
sfr DPL =
sfr DPH =
sfr PCON =
sfr TCON =
sfr TMOD =
sfr TLO =
sfr TL1 =
sfr THO =
sfr TH1 =
sfr 1IE =
sfr 1P =
sfr SCON =
sfr SBUF =
/* BIT Register */

/* PSW */

sbit CcY

sbit AC =
sbit FO =
sbit RS1 =
sbit RSO =
sbit oV =
sbit P =
/* TCON */

sbit TF1

sbit TR1 =
sbit TFO =
sbit TRO =

= 0x80;

0x90;
0xAO;
0xBO;
0xDO;
0xEOQ;
0xFO;
0x81;
0x82;
0x83;
0x87;
0x88;
0x89;
0x8A;
0x8B;
0x8C;
0x8D;
0xAS8;
0xBS;
0x98;
0x99;

= 0xD7;

0xD6;
0xD5;
0xD4;
0xD3;
0xD2;
0xDO;

= 0x8F;

0x8E;
0x8D;
0x8C;

sbit 1E1
sbit 1T1
sbit 1EO
sbit 1TO
/*1E */

sbit EA
sbit ES
sbit ET1
sbit EX1
sbit ETO
sbit EX0
/* 1P */

sbit PS
sbit PT1
sbit PX1
sbit PTO
sbit PX0
/* P3 */

sbit RD
sbit WR
sbit T1
sbit TO
sbit INT1
sbit INTO
sbit TXD
sbit RXD
/* SCON */
sbit SMO
sbit SM1
sbit SM2
sbit REN
sbit TBS8
sbit RBS
sbit TI
sbit RI

= 0x8B;

0x8A;
0x89;

= 0x88;

= 0xAF;

0xAC;
0xAB;
0xAA;
0xA9;

= 0xAS,;

= 0xBC;

0xBB;
0xBA;
0xB9;

= 0xBS;

= 0xB7;

0xB6;

= 0xBS5;
= 0xB4;

0xB3;
0xB2;
0xB1;

= 0xBO0;

= 0x9F;

0x9E;
0x9D;
0x9C;
0x9B;
0x9A;
0x99;

= 0x98;

*/
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MEMORY TYPES AND MODELS

The 8051 has various types of memory space, including internal and external code and data memory. When de-
claring variables, it is hence reasonable to wonder in which type of memory those variables would reside. For this
purpose, several memory type specifiers are available for use, as shown in following table.

Memory types used in 8051 C language
Memory Type Description (Size)
code Code memory (64 Kbytes)
data Directly addressable internal data memory (128 bytes)
idata Indirectly addressable internal data memory (256 bytes)
bdata Bit-addressable internal data memory (16 bytes)
xdata External data memory (64 Kbytes)
pdata Paged external data memory (256 bytes)

The first memory type specifier given in above table is code. This is used to specify that a variable is to reside in
code memory, which has a range of up to 64 Kbytes. For example:

char code errormsg[ | ="An error occurred" ;

declares a char array called errormsg that resides in code memory.
If you want to put a variable into data memory, then use either of the remaining five data memory specifiers
in above table. Though the choice rests on you, bear in mind that each type of data memory affect the speed of ac-

cess and the size of available data memory. For instance, consider the following declarations:

signed int data numl;
bit bdata numbit;
unsigned int xdata num?2;

The first statement creates a signed int variable numl that resides in inernal data memory (00H to 7FH). The next
line declares a bit variable numbit that is to reside in the bit-addressable memory locations (byte addresses 20H
to 2FH), also known as bdata. Finally, the last line declares an unsigned int variable called num?2 that resides in
external data memory, xdata. Having a variable located in the directly addressable internal data memory speeds
up access considerably; hence, for programs that are time-critical, the variables should be of type data. For other
variants such as 8052 with internal data memory up to 256 bytes, the idata specifier may be used. Note however
that this is slower than data since it must use indirect addressing. Meanwhile, if you would rather have your vari-
ables reside in external memory, you have the choice of declaring them as pdata or xdata. A variable declared
to be in pdata resides in the first 256 bytes (a page) of external memory, while if more storage is required, xdata
should be used, which allows for accessing up to 64 Kbytes of external data memory.

What if when declaring a variable you forget to explicitly specify what type of memory it should reside in, or
you wish that all variables are assigned a default memory type without having to specify them one by one? In this
case, we make use of memory models. The following table lists the various memory models that you can use.

Memory models used in 8051 C language
Memory Model Description
Small Variables default to the internal data memory (data)
Compact Variables default to the first 256 bytes of external data memory (pdata)
Large Variables default to external data memory (xdata)
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A program is explicitly selected to be in a certain memory model by using the C directive, #pragma. Otherwise,
the default memory model is small. It is recommended that programs use the small memory model as it allows for
the fastest possible access by defaulting all variables to reside in internal data memory.

The compact memory model causes all variables to default to the first page of external data memory while
the large memory model causes all variables to default to the full external data memory range of up to 64 Kbytes.

ARRAYS

Often, a group of variables used to store data of the same type need to be grouped together for better readability.
For example, the ASCII table for decimal digits would be as shown below.

ASCII table for decimal digits
Decimal Digit ASCII Code In Hex
0 30H
31H
32H
33H
34H
35H
36H
37H
38H
39H

Ol |QA||[n|B]|WIN|—

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 NOREGPARM s control directive is used.
To specify the reverse, use the REGPARMs control directive.

Return Values

Unlike parameters, which can be passed by using either registers or memory locations, output values must be
returned from functions via registers. The following table shows the registers used in returning different types of
values from functions.

Registers used in returning values from functions
Return Type Register Description
bit Carry Flag (C)
char/unsigned char/1-byte pointer|R7
int/unsigned int/2-byte pointer  |[R6 & R7 MSB in R6, LSB in R7
long/unsigned long R4-R7 MSB in R4, LSB in R7
float R4-R7 32-bit IEEE format
generic pointer R1-R3 Memory type in R3, MSB in R2, LSB in R1
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Absolute Maximum Ratings

Parameter Symbol Min Max Unit
Srotage temperature TST -55 +125 [
Operating temperature (I) TA -40 +85 C
Operating temperature (C) TA 0 +70 C
DC power supply (5V) VDD - VSS -0.3 +6.0 v
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 3.5 5.0 5.5 v
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 - - A% 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;ZT(%U%IS;M for output high (P0,P1,P2,P3) 150 230 ) WA sV
o | Sping S upu WA TUPLZE) | g | s
Iy Logic 0 input current (P0O,P1,P2,P3) - 18 50 uA Vpin=0V
I Logic 1 to 0 transition current (PO,P1,P2,P3) - 270 600 uA Vpin=2.0V
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DC Specification (3V MCU)

Specification o

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 A% 3.3V

Vi Input low voltage (RESET,XTALI) - - 1.5 A% 3.3V

Vi Input High (P0,P1,P2,P3) 2.0 - - v 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, (S((g)ﬁ;(;lir_lfu?;g)ent for output high (P0,P1,P2,P3) 40 70 ) UA 33V

Toms (Sl?llllsrﬁfllli 11C)urrent for output high (P0,P1,P2,P3) ) 20 ) 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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MisRD: A& O BI/O#EO

STC12C2052AD R F B LR AT O 7 R0RTH F1/08 . MRENH RS+, BITORS
L, BT R R IHATI/ 00— —ME T, SEHETE.

TEEEE T N0, BATOERSE B FASS, HGRZRE 2/, ASYSclk/12 (SYSclkA
RGN EIE) o B thRXDIR (P3.0) HN, FIBBALR4FHETXDN (P3.1) #i. Kik. &
W) e S EUE,, (RAITE S .

—. F74HC1659 AT N
R P T4HC1653 & —ANSAL AT 4 N 422 L L Rk

| b L

ole—
I

o |—

= lt—

D
9 10
P3. 0}« Q < 9 10
! T41C165 SINf= Al 741C165 SINF=
P3. 1 =
] - 7=
% s /T cP Y cp
P1.0 Y W Y Y ‘61[: K 5 2k s 6
— Vee
- -i-_1|04 “ = -i-_f(h_l_bvcc
N T\

TAHC165 8L HAT BN T . LA/ BN (S/L) B EMRBLRE, FATHRAmRE
Bl B4 4S/L=1, HEeh2Eikug (158D NKETR, R4 HN, XK7ER
BRI RIVE R, B B BIQu Ty [ FE AL

R, TXD (P3. 1) AE AR AL Bk b Hi i 5 BT A 74HC165 IR A7 ik i % N\ i CPAHIE; RXD
(P3.0) YENERATHI N5 5 T4HC165 1) 85 47 %t dmQuA % ; P1. OFSRIZHIT4HC165FE AL 5 BN
M ES/LAE; T4HC165/) B 4P 2k kg (1580) BEHh, RaREREWAN. BT BESASMEA
AR, PSR ERE (QESw) MHIE.

N IR T N6 B O BEASHEIE (BHANFET) , HIEENEERI N ERAM 20H
AR/ GLOL ST e
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START:

RXDATA:

WAIT:

T R S AT A R SR I AR A

MOV R7, #05H

MOV RO, #20H

CLR P1.0

SETB P1.0

MOV R1, #02H

MOV SCON, #00010000B
JNB RT, WAIT

CLR RI

MOV A, SBUF
MOV @RO, A

INC RO

DJNZ  R1, RXDATA
DJNZ  R7, START

s WEIRAAE
s WCE N EBRAMELHE [X ik
s HATEAEE, S/1L=0

s RVFHATAEALS/L=1

; &Etéﬂi*ﬁﬁz B4 74LS 16514
3 BT TR0, RV, Fﬂ%& TR
3 RikGE

—ii, PEMGE

:@Mﬁu,@%Ta%W

s R

s IEERAMZE X

PO =TI N <11 B

s ONBETE AR, dksk

; SR AR EBFIFATEAN
s KEE AT b EE

fh 3 ) 7

X W, el kT

Xo WELR EUF, 4% LETHEY RN DLTR TR, (HI REGMZ, 1A HAk i il

ﬂ‘r%o

—. B74HC164¥ B HITHIE O
TAHC1645E 80 B3 N FE AL T 1788 . N R FH74HC1644 g — /NS4 H 171 R4 11 HeL i o

12Cxxx

I A A

. Q Q . Q Q@
s 2 A B C D I, F G H
P3.0 Do fy B L
“ 74HC164 A
P31 104 i Vee 104
0d ek cp
P1.0 9A Yy =

/TN

SESERRE|

o U & Q @ Q& & Q
A B

f, 74HC164
ccC

7

6nd g cp

9A 8“
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M ALEAT O AR 7 SROP IR IRASHS, BATEEE HP3. 0 (RXD) &, BArmfehh
P3.1 (TXD) 6. FEREALETBRIIMER T, #47 D RIE G A — A — 7 2 N 74HC164
o WREFRH I, BT T4HC164T0 A7 il , DR B AT A NG RE LA v R
BERWAAL, WAEREN 4, ETAHCI6AR) % H o N hnfeka b =250 1458, DUE ARAE
AT N 45 R P A O

N2 S RAMEZE i X 30H . 3THAT N 25 8 47 11 B 74HC 164 3475 H 1 FFEFT .

START: MOV R7, #02H s WEBERIENFEIAN
MOV RO, #30H 3 BEEHhERE
MOV SCON, #O0OH : WEHATHITR0
SEND: MOV A, @RO
MOV SBUF, A s BEERAT HRIE AR
WAIT: JNB TI, WAIT s W AR R IETE, TR
CLR TI
INC RO 3 HUF—M
DJNZ R7, SEND
RET
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MIsRE: FIFSTCER R ZEI/OREILCDE R

Vee
T 21K
I T
—T
—
T m—
j U2
~f —| 2
?D?DEO:%?@ 2| =l ! Com0 0 Com0
S| 3| 3| 3| & e Il I Seg3 Coml 1 Coml
omwww~|§$g$$| <| o] of Seg0 2 Seg0
1 1 B B Segl 3 Segl
/”f”'\"‘o“‘fao'—“‘\f’? %1 %] %1 2] Seng‘S\Z
Segl3 7 FTEREEAEA"EREER 39 Segd 5 °e
vce LPI. 5 o PO. 4 p—— === Seg3
Segld 8 -|38 Segd 6 lq..4
————P1.6 P0.5 = eg
cl Segl5 9 37 Sed T 1Sees
—_—PL.7 P0. 6 Segb 8
36 Segb
PO. 7 Seg? 9 Seg?
L RN Seg8 10 | g
8051 P4. 1 | 34 ?egg 11 Segd
I ) 22 12 Sesto
psin 132 Scell 13 Yo .1
; Segl2 14 . ..
po, 7| 3L See2d : Segl2
3 Segl3 15 Segl3
p2. 6|20 Ses2d Segld 16 § o 1y
_ po. 5|29 Seg2l Segls 17 1o 015
2,9 ST DT Seglb 18 lseq16
= 9 oo ool g
> = 4o oA A A Segl7 19 Segl?
of = o = | © 0 Segl8 20
Qf o & Q) ) ) J) S & Segl8
Segl9 21
Segl9
S B EEE 50820 22 15eg20
E I B Seg2l 23
J Seg21
LG e e e Seg22 24 -
<33pF _Se 23 95 Seg22
T ng— Seg23
= Lomz 26 Com2
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NAME LcdDriver
#include<reg52.h>

- 3fe sfe sk she sk sie stk sk sk sk sk ste sfe sk st she sk ske sk ske sk sk sk sk sk sk sk st st sk she sk she sk ske sk sie s sk sk sk sk ste sk ste sk sk ske sk ske sk sk stk sk sk ste sk ste st sk sk sl sk ske sk sk stk ko sk sk skeoskeoskoskokokokok
s

;the LCD is 1/3 duty and 1/3 bias; 3Com*24Seg; 9 display RAM;

; Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
;Com0: ComOData0: Seg7  Seg6b  Seg5 Segd  Seg3 Seg2  Segl  Seg0
; ComODatal: Segl5 Segl4 Segl3 Segl2 Segll Segl0 Seg9  Seg8

; ComOData2: Seg23  Seg22 Seg2l Seg20 Segl9 Segl8 Segl7 Segl6
;Coml: ComlData0: Seg7  Seg6b  Seg5 Segd  Seg3 Seg2  Segl  Seg0
; ComlDatal: Segl5 Segl4 Segl3 Segl2 Segll Segl0 Seg9  Seg8

; ComlData2: Seg23  Seg22 Seg2l Seg20 Segl9 Segl8 Segl7 Segl6
;Com2: Com2Data0: Seg7  Seg6b  Seg5 Segd  Seg3 Seg2  Segl  Seg0
; Com2Datal: Segl5 Segl4 Segl3 Segl2 Segll Segl0 Seg9  Seg8

; Com2Data2: Seg23  Seg22 Seg2l Seg20 Segl9 Segl8 Segl7 Segl6

« 3k sk sk sk sk sk sk sk sk sk sk st st sk sk s sk sk sk sk sk sk sk sk st ste st sk sk s sk sk sk sk sk sk sk sk sk sk sk ste st sk sk s sk sk sk sk sk sk sk sk st ste st sk sk sk sk sk sk sk sk skosk skoke sk sk sk sk sk skoskoskoskok
2

;Com0: P370,P3”1 when P30 =P3"1 =1 then Com0=VCC(=5V);
; P370=P3" =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

El

sbit SEG0O =P0"0
sbit SEG1 =P0"1
sbit SEG2 =P0"2
sbit SEG3 =P0"3
sbit SEG4 =P0"4
sbit SEGS =P0"5
sbit SEG6 =P0"6
sbit SEG7 =P0"7
sbit SEG8 =P170
sbit SEGY9 =PI1"1
sbit SEG10 =P1"2
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sbit SEG11 =P1"3
sbit SEG12 =P1"4
sbit SEG13 =PI1"5
sbit SEG14 =P176
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 sk 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 st ste sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skoiokokeoskeoskeoskoskoskoskoskok
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
ComODatal: DS
ComOData2: DS
ComlData0: DS
ComlDatal: DS
ComlData2: DS
Com2Data0: DS
Com2Datal: DS
Com2Data2: DS
TimeS: DS

[ e e e e e e i
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;===—==Interrupt Code

t0 int SEGMENT CODE

RSEG

t0_int

USING 1

o sfe sfe sfe sk ske sk sie sk sk sk sk ste st sfe st she sk sk she sk ske sk st sk sk sk sk sk ste st sfe she she she sk ske sk sie sk s sk sk sk st st ste st she sk sk sk sk sk sk sieoskok sk sk skeoskeskeoskokosk
s

;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
s s s s s s sk sk sk sk sk sk sk sk sk ok ok ok sk o s st st sk sk sk sk sk sk sk sk sk sk sk ok sk sk s st st st sk sk sk sk sk skosk skosk sk ok ok sk sk ek sk sk sk skokok
b

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

« 3 sfe sfe sk sk sie sk sk sk sk st st sfe she st she she sk ske sk sk sk s sk sk sk st ste st she she sk she sk ske sk sie sk sk sk sk ste st st st she sk ske sk ske sk sk stk sk sk st skeoskeoskeoskeoskokokoskok
s

;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

« 3fe sfe she sk ske sk sie sk sk sk sk ste s sfe st she she sk ske sk sk sk st sk sk sk st st st she she sk she sk ske sk sk st sk sk sk sk ste st st st sk she sk ske sk sk sk stk sk sk sk sk steoskeskeoskeoskeoskoskosk
s

InitComData:
MOV
MOV
MOV

;it will display "11111111"
ComOData0, #24H
ComoODatal, #49H
ComOData2, #92H
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MOV
MOV
MOV
MOV
MOV
MOV
RET

Com1Data0, #92H
ComlDatal, #24H
ComlData2, #49H
Com2Data0, #00H
Com?2Datal, #00H
Com?2Data2, #00H

« 3k sk sk sk ok sk sk sk sk sk sk st st sk sk sk sk sk sk sk sk sk sk sl sk sk ste st sk sk sk sk sk sk sk sk sk sk sk sk sk st ste st sk sk sk sk sk sk sk sk skosk sk ki sk sk sk sk sk sk skoskoskok
2

;reverse the display data
« 3fe sfe sfe she sk sie stk sk sk sk sk st sfe sk she she sk sk ske sk sk sk sk sk sk sk st st sk sk she sk sk ske sk sie st sk sk sk sk ste st ste sk sk ske sk ske sk sk sk sk sk sk sk sk steoskeoskeoskeoskokokokoskokok
b

RetComData:
MOV
MOV

RetCom_0:
MOV
CPL
MOV
INC
DINZ
RET

RO,
R7,

A,
A
@R,
RO
R7,

#ComOData0 ;get the first data address
#9

@RO

A

RetCom_0

Lok ok sk ok ok ok sk ook sk ok okok sk ok ok sk ok okok sk ook sk ok ok ko okok ko okok sk okok sk okokok kRl ko okok ko okok kR okok Rk ok K
2

;get the display Data and send to Output register

« 3k 3k sk sk ok sk sk sk sk sk sk ste sk st sk s sk sk sk sk sk sk sk sk sk st ste st sk s sk sk sk sk sk sk sk sk sk sk sk sk st ste sk sk sk sk sk sk sk sk sk skl sk sk sk sk sk sk sk sk sk skoskoskokokok
2

OutData:
INC
MOV
MOV
CINE
MOV
MOV
MOV
INB
MOV
RET

TimeS
A,

P3,

A,

PO,
PI1,
P2,

TimeS

#11010101B ;clear display,all Com are 1/2VCC and invalidate
#01H, OutData 1 ;judge the duty

ComOData0

ComODatal

ComOData2

OutFlag,OutData_00

P3,

#11010111B ;Com0 is work and is VCC
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OutData_00:
MOV P3, #11010100B ;:Com0 is work and is GND
RET

OutData_1:
CINE A, #02H,OutData 2

MOV PO, ComlData0
MOV Pl, ComlDatal
MOV P2, ComlData2
INB OutFlag,0OutData 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
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start:

Main:

MOV
CLR

MOV
MOV
MOV
MOV
MOV

SP#40H
OutFlag
TimeS,#00H
TLO,#00H
THO,#0EEH
TMOD,#01H
IE.#82H

ACALL InitComData
SETB TRO

NOP
SIMP

END

Main
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