STC12C5410AD £ 41 5 Fr HLIE RS

STC12C5410AD £ 51| B Fr WL 2844 Tt
——— 1AM R/ 128 ] 118051
— RN, HERE—IDS
T LED
——{EIIFE, B
—— U, SRT

STC12C5401AD, STC12C5401
STC12C5402AD, STC12C5402
STC12C5404AD, STC12C5404
STC12C5406AD, STC12C5406
STC12C5408AD, STC12C5408
STC12C5410AD, STC12C5410
STC12C5412AD, STC12C5412

Update date: 2011/10/30




EB

Z1E STCI12C5410ADRFN B FH2ENDE ... ... 8
1.1 STCI12C5410ADARFN A ML oo 8
1.2 STC12C5410AD R F R WL REE M) ..o 10
1.3 STCI12C5410AD RA B HUEIE .o 11
1.4 STCI12C5410AD R AR HLEA — Y53 ... 13
1.5 STCI2C5410AD R F AW/ MRS oo 14
1.6 STC12C5410AD R FI1E RG T g FE(ISPY LAY FHZR BRI .. ... ... 15

1.6.1 STCI2C5410AD 51 5y A28 ISR L A LR oo 15
1.6.2 STC12C5410AD Z 51 2 5 HL20 SR 7 FH FLER ..o 17
1.6.3 STC12C5410AD £ 51 # 5 L2 R 7 FH FLER oooooveeae 19
1.7 STCI12C5410AD R FVEBIVEET ..o 20
1.8 STC12C5410AD R AN B A ML ZERTI .o 22
1.9 STCI2C5410AD R AU A HLa A HN ..o 28
1.10 B PLEE SR FIE S ADS) oo 29

FE B, HEERKEEN. ... 32

2.1 STCI2C5410AD & H A HLHIRS Bl ..o 32
2.1.1 STCI12C5410AD Z 1] 81 AL P38/ S0 TR FTRE oo 32
2.1.2 BB I AT I AT AE B ettt 33
2.1.3 WA ST B B ER/CHR B 2 (I EIATZE) oo 34
2,14 FTRFEITEFETHL oot 37

2.2 STCI12C5410AD R A B A HLEIA AR Lo 41
221 ARTEBETR Lottt 43
222 ZEFIBET oo e s s es e eenees 44
223 FEEIAET/FEHUBITR oo eee s ee s ee s eeeees 44
2.2.4 AN O E H FUBE SR A IR R (CRERE AR oo 45
2.2.5 FAbESER T e A AR ) IR AR (CREFFATCIRARE) oo 47
22.6 H15E T BSOMGEF R IR AR (CREFFANE TR oo 49
22.7 dsE i 5% IR PR DR R (CREFFANE AR oo 51
2.2.8 H AT FIRxDM R b B A QMR AR 7 (CRE P AL GRAEIT) o, 53

2.2.9 HPCAM:FE s FEAS A A IIHATE 7 (CREF FERERFT) v 55



2 T = K 1Y/ 59
230 APEBRST G BHIEZ AT oottt ettt et eaeas 59
2322 BAEIET oo 59
233 FHL AL /B LI A oottt 60
234 PUEEE R F oo s e reeens 60
2.3.5 MAXSLOT FH AT LI oo ettt 63
2.3.6 BT IHIWDT) AT oot 63
237 B R A IR B AT oottt 67

F3F F RS IR BE S TFEEE(SFRS) eererrrennnennnennenenene 68

3 R R B e 68

3.2 FHEAFMEZE(SRAM) ..o 69
321 PUTIRADM ..o e e e e e e e e e e e e e e e e e e e eeaaaaeaans 69
3.2.2 WEYTE256F TTRAM (YR E7E A, 3B EAEAMED) oo, 72

3.3 BRI BE 2 AT B (SERS) oo, 75

F4E STCI12C5410AD ARG B /HBIV/OOZEM ............ .. 81

41 VO MR M TAER A B BN, 81

42 VOHKFPAE W) TAEBRREMAER. ... 85
F R b A L o i ARSI 85
A B B B oottt 86
423 AUTHIN G T B oottt 86
424 FEIRHTHECE GEAMIN EREBL, AR oo eeenenens 86

43 —Fh B SRR EIEER 88

4.4 IS TR EIEER 88

45 IREGHEMHE RG3VAVEMI/ON HIE ... o 88

4.6 W ibl/O I EE AR AR . . 89

47 PWMHITH IO LIRS 90

49 /OX HIEEWKSLEDER B N RIS . .o 91

410 VO HBEWRBILCDMN FHER BRI . e 92

411 A/DMFEEERI N R . 93

ST IS R, 94

5.0 FHETT I 94
51T AT R HIE e eaee 94
5L B Bl et 94

53 AT EZE Tl oottt 94



52
53

B6E
6.1
6.2
6.3
6.4
6.5
6.6

#7E
7.1
7.2

7.3

7.4

S B T T I et eaas 95

58 I T e ettt 95
5006 ZBEHE T HE <ot 95
ST AL e et eaes 95
o ARG R G 96
FE 558051 B8 Fr WLFE 4 58 X VEM# (FF SC&English) ................. 101
5.3.1 AEGE805 1B B LAE A T ST M oo 101
5.3.2 Instruction Definitions of Traditional 8051 MCU.......coouiieniieieeeeeeeeeeeeea, 141
TR, . 178
T 2 ¢ 180
i 183
R T v AP 191
T A B 192
AR T 193
H T R T © e e e e e e 194
6.6.1 AN I OINTO) HITIEEIE v 194
6.6.2 AP LINT D EIIERFR T oo 198
6.6.3 ERTZR0H W CF R W, w7 e B b rE AR =) FIRFR T 202
6.6.4 SERFER 1 CR RS, o] e rEA =) AOIRFE T e 204
6.6.5 RxDHIH (RxD/P3.0 By R b, v A - me iR 4 rEASE 20) AOMIARFR R o 206
6.6.7 PCAR A T (AT FH T M Bt BB ) AR v 208
ERTES/ATEES. 212
ER /T s A R B AR . o e 212
R BE /T BR0 TR 217
721 B O3 S I 8 /T B ) e 217
7.2.2 BB LGN TE I B /T BBE) et 218
7.2.3 BEIR 28T B EEBEIETR) ettt ettt 222
724 BB ST EIRR) oo 225
RS /B L TR 226
731 B0 AT B I B /1R ) e, 226
7.3.2 BTN BT B /T ELRE) oo, 227
7.3.3 B 2(8M B EEBE AT oot 231
] Y I R S SR e (CRE P AN AR F) oo 234
7.4.1 FERSZR0RT AT ZR AR A B H FTIITRFE T oo 236

7.4.2 FEREE LRI AT G AR SR B ATIARFE v 238



7.5 HiZIntel 8051 5 F WL E I 220/ IS FHZE. .o oo 240

B8E BITOBIE. .. o 247
8. AT R B AR o 247
8.2 HAT I TAERER 253

8.2.1 BT TAERITO: AR LZAT B oo 253
8.2.2 HATI TAERLAL: 8MZUART, VEAFFR TR Lo 255
8.2.3 HAT I TAEBEA2: 9FZUART, EAFRRETE oo 257
8.2.4 HATI TAEALAS: IMZUART, JERFERTTAE L 259
8.3 M T S IR R E . 261
8.4 B AT I AR 264
8.5 RUMLB S 270
8.6 ZHLEAE ... 281

295 STC12C5410AD RF B FHIBIA/DEER#S . ... .. 287
9.1 A/ g LR 287
9.2 S A DA T T 289
9.3 A/DEEHHL AR FHZEER . o 294
0.4 A/DMABER R R . o 295
9.5 A/DEEWME IS ERIEIR . ... 296
9.6 A/DEANAFET (CRETFAILIRFET) oo 297

9.6.1 A/DEEHIRFET (ADCHIEI T ZR) oo 297
9.6.2 A/DFEHIRFLT (ADCEEIITTE) wvvooeeeeeeeeeee e eseeeseeseeeeseeeeeseeene 303

F10E STC12C5410AD &5 A F#HPCA/PWMRMH. .. ... ... 309
10.1 5PCA/PWMN A RIRFR I BETTATAY oo oo 309
10.2 PCA/PWMABLHRFRIGER o 313
10.3 PCAREHR I TAERET .o 315

10,31 B BB TR ettt ettt ettt ettt anen 315
10.3.2 TORTHAFTEIF BRI oo 316
ER TR It T L - v 317
10.3.4 JRFEVETIREFRPWIM) coovooeeeeeeeee e 318
10.4 FHIPCAZIREY @ ANER h W s B FE 7 (CRE P AL R ARST) ... ... 320
10.5 HPCAZhRE S E I 38 IR BIFE 7 (CRRF AL mAEF) ..o .o . 324

10.6 PCA%i H rad ik i 1= BIRE 7 (CREFP AE AR ) .o 328



10.7 PCA#i HHPWMH R BIFEF (CREFRVCRmFET) oo 332

10.8 F|FHPWMSLIID/ATHRERISL RN 2RI oo 336
FNE FELRTINEEOGSPHEO) . ... 337
11.1 5 SPIDhREAHAR G FIRFIR T REZFAFAR - 337
11.2 SPIEEIFIAERT o 339
11.3 SPHEIBIRIBAE . 340
11.3.1 SPIEE T HIEIHE IS T7 2R oo 341
11.3.2 S SPIIEATEL B ..ottt ettt 343
11.3.3 VEENL/ ML EEIBIMNE I oo, 344
11.3.4 JEIFSSEEREIL oottt ettt ettt ettt ettt et ettt et ee et ee e 345
11.3.5 EETHZE 1ot e e ee e reeeene 345
T1.3.6 BHAEAEEIR oottt ettt ee e 346
114 EHPRFERNRFRISPIIGENRAIET ... L. 348
TLAT T T IR oottt ettt ettt eae e eneaea 348
T1A.2 BEHTT IR oottt 354
11.5 EHENENRGEHSPIIRENATET ..o 360
TLS1 T TR e 360
L1522 BT T I oo ettt 366
1252 STC12C5410AD R FIEEPROMBIN. . ... .. ... .. .. 372
12.1 TAP XEEPROMM T HGRF IR DI REBFAFAR A .o 372
12.2 STC12C5410AD £ 41 #8 F HLEEPROM %S [a] K /N Je ik ... ... .. 375
12.3 TAP ZEEPROMIL SR TATAT o o oo e e 376
124 EEPROMIINRAEIE « oo 380
FI13E STCRAFBERNAL/wIETEIRA. ............. 388
13.1 fE RG] wmAE(SP) IR, B s TREMAU ... ... 388
13.1.1 £ RS AT g AEASPY EFEAT T TR et 388
13.1.2 STC12C5410AD R HI{E R G v] 4 FE(ISP)HL I B A BE oo 389
13.1.3 H i A ISP 1l A S TS FH L EH e 391
13.1.4 STC-ISP FH S FE T EBE AL FIBEIT ©.vvoeoeeeeeeeeeeeeeee e 393
13.1.5 #JCRS-232542%, el FHISP T HAR MR S-2323 (FF5 48 oo, 394
13.2 YuiFas/ILmas, TAEd, TFESS o 395
13.3 HE L FEERET CEIAMERETE) oo 397

MIRA: SCRIEBSRmIE . .. . . 401



MTJ%B 1|:| = éﬁ?EE ..................................... 423

FisRC: STCI2C5410ADRFIBEFHEBES4FME. ... ... 433
MIRD: BEOYRBIVOBED ..., 435
MIRE: FIFASTCERHLIBIOWBFILCDER ............. 438
MisRF: —/NV/OORzhA N ZREHIEZ %ﬁ ............. 445
MiRG: anfafFl AKeil CEREERDRBRKE ... .. 446
MiZRH: STC12C5410ADRFIE L HNAF=ET. ....... .. 447

MRl BEAEFIRESHE SR 448



STC12C5410AD £ 51| 5 Fr HLAE S

15 STC12C5410AD R 5 F M B AN 43

1.1 STC12C5410AD R 5B HHLE N

STC12C5410AD Z F1| F. - AL STCAE 7= (1) L b / AL B A (1T) (BRIl 2 it /IR DO
/TBERPTTPLIIHT —AR805 1L L, F8 A RID e A AL A8051, (HIHERE-12F5 . WA AL
MAX810% F & 47 HL K, 4B5PWM, 85% i 107 A/DiE e, &%t Bablizhl, T hms.

1. M58A 8051 CPU, 1T, MREHER/HLAEH, 8RS58 2 H 515418051

2. LAEH)E:

STC12C5410AD  HRAFI TAEHE: 5.5V -3.5V (VL)

STC12LE5410AD &R TAEHE: 3.6V -2.2V (3VH AL

TAESURIEHE: 0~35MHz, A2 T3iE8051) 0~420MHz

FH PN R 45 18] 12K /10K / 8K / 6K /4K /2K / 1K F5. ... ..

Fr FERS12F7 RAM

WHYOE (27/23/154Y) , EALfGEN: #EXH H/55 Edr CGEIE805 14 1/0 1)

AP E PR XA /585 B, REHEYR /SR BhL, DONRIAN /R, JHR

FAT/O L BRERE F1 AL F20mA, (BEEANE A KAREE T 55mA

7. ISP (fERGWgmFE) / IAP (FERH TR , BT HmfEds, Toms & 0 14
AEEEH O (P3.0/P3. 1) HZ FEH AR, BRI e —

8. fJEEPROMIJjHE

9. HI'M

10. AR RRMAXS10% AL HL B (HMERER AR 12MEL RIS, AT MR AL LR

11 BFBRR: AN EE R/, R/ CHR Y A

FPTE T8RRI, ATIE R0 F 3R/ CHR 7 28 J2 AR dn A/ B4

TR N ER/CHRZ 284 % N 5.2MHz ~ 6.8MHz

W FE BESRAN I, AT 28 F P9 SR, (H RN R 22 AR, DASERR Il v
12. FL6AN16/47 0 i 2%

P 5L 8051 75 (18 I 8% /1T AR, 16400 E I 28T0 FITL, A 252,

PCAEH P . SEELAA 16437 5 I 2
13. 2NIHebd s 11, AT TOM % HZEP L. Ofr e IS &b, AT T LI S ZEP L. Ly i b
14, AMEBrRETORE, T BRI Hh T B FL P T, PCARSE AT 230 BRI SCHF B IR i/ T

BRI, Power Downiat i)t 4M S BT EE, INTO/P3.2, INT1/P3.3, TO/P3.4, T1/P3.5,

RxD/P3.0, PCA0/P3.7, PCA1/P3.5, PCA2/P2.0, PCA3/P2.4
15. PWM (4#%) /PCA C(FI4ifEitHuasbes, 45)

—— B A] ok 4488 D/AfE
—— B A] F SR S EAA 58 I A
——— ] SR SEE AN S R T (R TR R W/ B v T 4 R 4 i) R B S )

SR
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280

SPIFEE S O, FRR/ MR

TAEMEVER]: -40 ~+85°C (LML) / 0~75C (Filkg)

H%E. LQFP-32, SOP-32/28/20, SKDIP-28, PDIP-20, TSSOP-20 (/)35 26.4mm X 6.4mm),
LQFP32/SOP32£4274/O 1, SOP28/SKDIP284234M/OI1, SOP20/TSSOP20/PDIP204 15
ANV/OM, VOLIAEE, T FH233M /0 2 /ME74HC595/164/165 (SHTTZRIE) ki
JEVO, ] FA/DM A TV0 0, BHMNCPU, =4ilfsE, w2 TH M.
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STC12C5410AD Z 51 5. i HLIG N SR &5 fHE I an R I BT . STC12C5410AD S HL A AL rh
AL 2E (CPU) « FEFA74k%s (Flash) « B/ 125 (SRAM) « € /iH4i4%. UARTH . 1/0
e, miEA/DFEH . SPIEZI. PCA. &I 1M K WIR/CHE 5 #5 FN AN Sl AR 4R 5 HL % S5 A e
STC12C5410AD R H AL LB & 1 2ds R A= v BT &5 BT A sooiidl, nlFR1g L —>

h E&RG.

AUX-RAM
256571 —

RAM Hbhi
T =

RAM
256715

g

g

i}

L
g [} i (] 727577 3 (Flash)
baies | | acc | e ]
i = EIm
| TMP2 | | TMP1 |
Bl 2
=
1
ALU S L PC)
WDT
el =
LVD/LVR |—pf II II II SPIEI
» Control e Port 02,3 |Ld
RESET—» Er;nrto Portl Bif7 & e
0 &= L
XTALI XTAL2 B Port 0.2.3
—L_LJ— Port 1 IXzh#% . EBZJJ%%
= 4
10 pL P1.O~P1.7 PO.P2.P3

STC12C5410AD & 1) PN 3] 45 #IHE 1K
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1.3 STC12C5410AD A5 S H ERIE

PTG B3 37 2 B RoHS 25K,  LQFP-32 K FH Greentn A= 7=
SR FUHERE R PESOP-32/28/20 L LQFP-320 Jv 35445, )R EAIETE 5 4G FDIPE &

r22[h ~ 32 [ vee r22[J1 ~ 32 [ vce
232 31 P21 r23[]2 31 [Jp21
RST]3 30 [ P2.0/PCA2/PWM2 RST[]3 30 [ P2.0/PCA2/PWM2
rxD/P3.0 4 29 [_] P1.7/SCLK/ADC7 rRxD/P3.0 4 29 ] P1.7/SCLK
TxD/P3.1 )5 28 [ P1.6/MISO/ADC6 T™xD/P3.1 []5 28 [ Pr.e/MISO
P0.0 6 175) 27 [ P1.5/MOSI/ADCS po.o 6 W 27 [ p1s/MosI
XTAL2 []7 o 26 [ P03 XTAL2 []7 o 26 P03
XTALI |8 :U 25 [__] P1.4/SS/ADC4 XTALI 8 :U 25 [_] P1.4/SS
o329 S 24 ] P1.3/ADC3 NTop32 o S 24 [Jr13
ro.1 [J10 23[ro2 ro.1[J10 23] Po2
TIP3 1 22 [ P1.2/ADC2 TIP3 »n[]ri2
ecyTorp3a 12 21 [ P1.I/ADCI/CLKOUT! ecyTor34 12 21 ] PL.I/CLKOUT1
PWMI/PCAL/TI/P3.5 13 20 [ P1.0/ADCO/CLKOUTO PWMI/PCAL/TI/P3.5 13 20 [ P1.O/CLKOUTO
PWM3/PCA3/P2.4 14 19 [ P3.7/PCA0/PWMO pWM3/PCA3/P2.4 ] 14 19 [_] P3.7/PCA0/PWMO
P25 []1s 18[Jp27 P25 []15 18 [ P27
6nd 16 17[]r26 274101 Gnd ] 16 17 r26

STCI12C5410AD £ %] (45 A/D¥:4) , SOP-32

LQFP-32%134, K X% =9mmx9mm, = < 1.6mm

=
2
© n Qo
QY M
[a =) < =)
<< 9 [}
2% 23 go
|Z]Ke}
= @ a2 a
=2 g% =%
ot oA~
P R - S i
=PI - P - O - P - "I - Py -}
nonoonnn
g
Y FEEEEE

[1P1.0/ADCO/CLKOUTO
[1P3.7/PCAO/PWMO

ADC7/SCLK/P1.7
PWM2/PCA2/P2.0

P21 [1r2.7

Vee [1P2.6

P2.2 [1Gnd

P23 [1P25

RST 1 P2.4/PCA3/PWM3
RxD/P3.0 [1P3.5/T1/PCAI/PWMIL

STC12C5410AD &% (5 A/D¥4) , LQFP-32

"‘,O:]':“!"i"“f. -—jo:s(ﬂ_v—:mﬁ:

SRZgEREL £Ezzgsgg

2 xxlg |gE a E%E |22
~ =

= z 1&g & z lzg
= FH2741/00 =

STC12C5410AD 251 (JCA/D#:4) , SOP-32

88

[alya) =
<2 2
o7

20 X
EE S
S aad 0o =
SR s e
[ I =S P - M - M - Sl - -
aonooonnn
EEEEEEE

[1P1.0/CLKOUTO
1 P3.7/PCAO/PWMO

ADC7/SCLK/P1.7
PWM2/PCA2/P2.0

P2.1 1p2.7

Vee [1P2.6

P22 [1Gnd

P2.3 P25

RST 1 P2.4/PCA3/PWM3
RxD/P3.0 [1P3.5/T1/PCAI/PWMI

STC12C5410AD £ %1 (JGA/D¥;4) , LQFP-32
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N
P22 [ 1 28 [ vcce
P32 v Y [ 1r21
RST[]3 QO 26 [ Pr2.0/rCA2PWM2
RxD/P3.0 |4 T s [ 1 PL7/SCLK/ADC?
TxD/P3.1 5 g 24 [] PL.6/MISO/ADC6
XTAL2 6 % 23 [] P1.5/MOSI/ADCS
XTALI |7 @ 22 [ P1.4/SS/ADC4
INToP32 8 5 2t [riyabcs
NT1P33 ]9 o 20 [Jri2apc2
ECyTOP3.4 10 2 19 []PLIADCI/CLKOUTI
PWMI/PCAL/TI/P3.S |11 s [ 1 P1.O/ADCO/CLKOUTO
PWM3/PCA3/P2.4 [ 12 @ 17 [ P3.7/PCAO/PWMO
P25 13 ~ 16 [__]P27
Gnd |14 15 1r2s6

STC12C5410AD £ %] (f A/D¥##%4§) , 28-Pin

RST []1 ~ 20 []vce
RxD/P3.0 []2 v 19 [JPL7/sCLK/ADCT
TxD/P3.1 []3 I % 18 [ P1.6/MISO/ADC6
xtaL2 []4 w2 N [ 1P1.5/MOSI/ADCS
XTALlI []5 8 3 16 [ 1P1.4/SS/ADC4
NTop32 e "0 g [ 1P1.3/ADC3
TIP3y 17 g = 14 [dr1ape
EcyToP34 []8 2o 13 [JPLI/ADCI/CLKOUTI
PWMI/PCAL/TI/P3.5 (]9 S 12 []PLO/ADCO/CLKOUTO
Gnd [ 10 11 []P3.7/PCAO/PWMO

STC12C5410AD 2% (5 A/D#4) , 20-Pin

H/NEFETSSOP-20, 6.4mm X 6.4mm

H2341/0H

U/
p22 1 28
P23 []2 v Y
RST 3 O 1
RxD/P3.0 |4 :u 25
TxD/P3.1 |5 g 24
XTAL2 |6 2]
XTALI |7 g 22
™rop32 s ==l
NTIP33 o L 20
ecrtorssa CJi0 R 1o
PWMI/PCALTI/P3S [ 11 s
PWM3/PCA3/P2.4 [ 12 @ 17
P25 13 ~ 6
Gnd 14 15

[ ]vcce

[ 1r21

[ 1P2.0/PCA2/PWM2
[ 1P1.7/SCLK

[ 1P1.6/MISO

[ 1P1.5/MOSI

[ 1p14/5S
1r13

P12

[ 1P1.1/CLKOUTI
[ 1P1.0/CLKOUTO
[ 1 P3.7/PCAO/PWMO
™ 1p27

Ip26

STC12C5410AD £ %1 (JLA/D#:4) , 28-Pin

RST []1 20 []vce
RxD/P3.0 []2 wvr 19 [JPruscLK
TxD/P3.1 []3 O 18 [riemiso
— o
xtaL2 []4 w2 Y [ 1P1.5MOSI
XTALI [5 8 S 16 [P1.4/5S
—_— ~
mrop32 (6 @ g " 1ri3
INTI N =
INTI/P33 []7 S 5o 1pri2
EcyToP34 []8 L 13 [JPLI/CLKOUTI
PWM/PCAL/TI/P3.5 (]9 S [ 1PI1.O/CLKOUTO
Gnd [ 10 11 []P3.7/PCAO/PWMO
H154 100

STC12C5410AD %1 (JLA/D#E4) , 20-Pin
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1.4 STC12C5410AD &R B F %R —5i 5%
) Fi.a’h i i E PCA |
I e e el A U RN 111 IR e e
V| TOF i o 8z | !
R T1 I
STCI12C5410AD R 5 5 )y HLik B — 5
STC12C5401 55-35| 1K | 512 [H| 4 [H|AE| A& | 48% 27/23/15 |45 |4 |5 | SOP/LQFP|SOP/SKDIP [SOP/TSSOP/DIP
STCI12C5401AD |5.5-3.5| 1K | 512 || 4 |GG & | 48 [1062[27/23/15| 4 |4 |4 [SOP/LQFP|SOP/SKDIP|SOP/TSSOP/DIP
STC12C5402 55350 2K | 512 |H| 4 |B|E| B | 4% 27/23/15| 45 |45 | 45 | SOP/LQFP|SOP/SKDIP|SOP/TSSOP/DIP
STCI12C5402AD |5.5-3.5| 2K | 512 || 4 [A|H| A | 4#% |1060|27/23/15|4 | | |SOP/LQFP|SOP/SKDIP|SOP/TSSOP/DIP
STC12C5404 55-35) 4K | 512 [f| 4 ||| H | 4% 27/23/15| 4 | A | A | SOP/LQFP|SOP/SKDIP|SOP/TSSOP/DIP
STCI2C5404AD |5.5-3.5| 4K | 512 || 4 [A|H| A | 4# |1062|27/23/15|4 | | |SOP/LQFP|SOP/SKDIP|SOP/TSSOP/DIP
STC12C5406 55-35| 6K | 512 |H| 4 [H|E| & | 4% 27/23/15| 4 |4 | 4 |SOP/LQFP|SOP/SKDIP|SOP/TSSOP/DIP
STC12C5406AD |5.5-3.5| 6K | 512 || 4 |G|H| & | 48 [106:[27/23/15|4 |4 | 4 [SOP/LQFP|SOP/SKDIP|SOP/TSSOP/DIP
STC12C5408 55-35| 8K | 512 [H| 4 [H|AE| A& | 48 27/23/15|# |4 | | SOP/LQFP|SOP/SKDIP|SOP/TSSOP/DIP
STCI12C5408AD [5.5-3.5| 8K | 512 [H| 4 |H|A| & | 4% [1047)27/23/15|4 [# |4 |SOP/LQFP[SOP/SKDIPSOP/TSSOP/DIP
STC12C5410 55-35| 10K | 512 [H| 4 [H|A| & | 48 27/23/15 |45 |4 |5 | SOP/LQFP|SOP/SKDIP|SOP/TSSOP/DIP
STC12C5410AD |5.5-3.5| 10K | 512 [f| 4 [H|H| A | 4# [1062|27/23/15|4 | # | |SOP/LQFP|SOP/SKDIP|SOP/TSSOP/DIP
STC12C5412 55-35| 12K | 512 [H| 4 [H|A| A& | 48 27/23/15 |45 |4 |5 | SOP/LQFP|SOP/SKDIP [SOP/TSSOP/DIP
STCI12C5412AD |[5.5-3.5 12K | 512 || 4 |G|H| & | 48 [106:[27/23/15| 4 |4 | 4 [SOP/LQFP|SOP/SKDIP|SOP/TSSOP/DIP
STCI2LES410AD 51 8 )7 HlLik B — 5

STCI2LES401  |3.6-2.2| 1K | 512 |f| 4 |[f|H| 7 | 4% 27/23/15 |47 |4 | | SOP/LQFP|SOP/SKDIP |SOP/TSSOP/DIP
STCI2LES401AD|3.6-2.2| 1K | 512 |45| 4 |G|#| 4 | 48 [1062[27/23/15|45 |45 | 4 [SOP/LQFP|SOP/SKDIP|SOP/TSSOP/DIP
STCI2LES402  |3.6-2.2| 2K | 512 || 4 |[f|H| & | 4% 27/23/15 |45 |4 |5 | SOP/LQFP|SOP/SKDIP [SOP/TSSOP/DIP
STCI2LE5402AD(3.6-2.2| 2K | 512 || 4 |G|H| & | 48 [106:[27/23/15| 4 |4 |4 [SOP/LQFP|SOP/SKDIP|SOP/TSSOP/DIP
STCI2LES404  |3.6-2.2| 4K | 512 |#H| 4 |[H|H| B | 4% 27/23/15| 45 |45 | 45 | SOP/LQFP|SOP/SKDIP|SOP/TSSOP/DIP
STCI2LE5404AD|3.6-2.2| 4K | 512 |H| 4 [A|H| A | 4# |1062|27/23/15|4 | A | A |SOP/LQFP|SOP/SKDIP|SOP/TSSOP/DIP
STCI2LES406  |3.6-2.2| 6K | 512 |#H| 4 |[H|H| & | 4% 27/23/15| 45 |4 | 4 | SOP/LQFP|SOP/SKDIP|SOP/TSSOP/DIP
STCI2LE5406AD |3.6-2.2| 6K | 512 || 4 [f|H| A | 4# |1060|27/23/15|4 | | |SOP/LQFP|SOP/SKDIP|SOP/TSSOP/DIP
STCI2LES408  [3.6-2.2| 8K | 512 [H| 4 |H|A| & | 4% 27/23/15| 5 | A | & | SOP/LQFP|SOP/SKDIP|SOP/TSSOP/DIP
STCI2LE5408AD|3.6-2.2| 8K | 512 || 4 [f|fH| A | 4# [1062|27/23/15|4 |47 |47 |SOP/LQFP|SOP/SKDIP|SOP/TSSOP/DIP
STCI2LES410  |3.6-22| 10K | 512 |#| 4 [H|E| & | 4% 27/23/15| 4 |4 |4 |SOP/LQFP|SOP/SKDIP|SOP/TSSOP/DIP
STCI2LES410AD|3.6-2.2| 10K | 512 |#| 4 |G|H| & | 48 [1062[27/23/15|4 |45 | 4 [SOP/LQFP|SOP/SKDIP|SOP/TSSOP/DIP
STCI2LES412  |3.6-2.2| 12K | 512 |f| 4 |[FH|H| & | 4% 27/23/15| 45 |4 | | SOP/LQFP|SOP/SKDIP [SOP/TSSOP/DIP
STCI2LES412AD|3.6-22| 12K | 512 [f5| 4 |f|f5| 5 | 4% [1062(27/23/15| 45 |45 |45 [SOP/LQFP|SOP/SKDIP[SOP/TSSOP/DIP
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1.7 STC12C5410AD Z 5! & B AR

E G
el SOP20/DIP20/ i B
LQFP32|[SOP32|SOP28/SKDIP28
TSSOP20
P0.0 2 6 FREI/OE PORTO[0]
PO.1 6 10 FRUE/OT PORTO[1]
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MOSI SPIH| 5 8 AT 2 1 M (E 4
A B AT RS 1 % N
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E GRS
Bl LQFP32|SOP32|SOP28/SKDIP28 S(ll;zso(;DPiéO/ B
P2.1 27 31 27 FRAE/OI] PORT2[1]
P22 29 1 1 FREI/OT PORT2[2]
P23 30 2 2 FRUE/OTT PORT2[3]
P2.4 FRIEI/OFT PORT2[4]
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PWM3 JBk o R s A 4 3
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P2.6 13 17 15 FREI/O I PORT2[6]
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3ORAD 5 . . 5 P3.0 FRUEI/OT PORT3[0]
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3 TRD . S S 3 P3.1 FRUE/OII PORT3[1]
TxD FR A R i
P3.2 FR1EI/O1 PORT3([2]
P3.2/INTO 5 9 8 6 — SREBHO, T R T AL H S o
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P3.3 FRUE/OIT PORT3[3]
P3.3/INTI 7 11 9 7 — AMEHRINTL, T B P T R H S R
INTI i
P3.4 FRUEI/OIT PORT3[4]
P3.4/TO/ECI 8 12 10 8 TO JE I 2%/ THE AR O R A T
ECI PCATIHAS B A8 ok s A\ B
P3.5 FRUEI/OT PORT3[5]
Tl S I A /AR LI AN
P3.5/TI/PCAI/PWMI| 9 13 11 9 :
PCAI A YuFEREA
PWMI Jok 5 1R i H 1
P3.7 FRUE/OI PORT3[7]
P3.7/PCAO/PWMO 15 19 17 11 PCA0 AR RS 4 HHO
PWMO |k 5E il 4o
RST 31 3 3 1 AL
PR R B e L 8 SRR O B S NI, B A B R
XTALI 4 8 7 5 B —AN G . 4 B AR SR, 5]
HEI 2 4708 ST b 058 N i o
m%%%%%&ﬁﬁﬁ%%@m%zﬁﬁ%ﬁ
SN S et XTSI TAL
AT .
VCC 28 32 28 20 FEYR IE )
Gnd 12 16 14 10 HE A, e
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1.8 STC12C5410AD R 5B FH R R ~TE

LQFP-32 325 ]~ [
LQFP-32 OUTLINE PACKAGE

D (9mm)

A
/

D1(7mm)

»
'

ISR

El

Q000000
INIRIRICIRIRIRIE

A3

IaYi=

_\ {_ =l v
A

GATE PLANE T

Al

L1

bl -
H—b>|'
NN N NNNN

N
CS?;?§<AQ§/WMMW

NONN NN NN

A

BASE METAL

VARIATIONS (ALL DIMENSIONS SHOWN IN MM)

SYMBOLS| MIN. NOM | MAX.
A 1.45 1.55 1.65
Al 0.01 - 021
A2 1.35 1.40 1.45
A3 - 0.254 -
D 8.80 9.00 9.20
D1 6.90 7.00 7.10
E 8.80 9.00 9.20
El 6.90 7.00 7.10
e 0.80

0.3 0.35 0.4
bl 0.31 0.37 0.43
c - 0.127 -
L 0.43 - 0.71
L1 0.90 1.00 1.10
R 0.1 - 0.25
RI 0.1 - -
0’ 0’ - 10°
NOTES:

1. All dimensions are in mm

2. Dim D1 AND E1 does not include plastic
flash.

Flash:Plastic residual around body edge after

de junk/singulation

3. Dim b does not include dambar protrusion/
intrusion.

4. Plating thickness 0.05~0.015 mm.
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SOP-32 &% - &

32-Pin Small Outline Package (SOP-32)
Dimensions in Millimeters

D (20.98mm)

JAAAARAARAAARE =

>

I~

ﬁEEIEIEIEIEI'Ii@ﬁEHHH =

1.27mm

COMMON DIMENSIONS
(UNITS OF MEASURE = MILLMETER)
SYMBOL | MIN | NOM | MAX
A 2465 | 2515 | 2.565
B N R Al 0.100 | 0.150 | 0.200
“ b > A2 2.100 | 2.300 | 2.500
SSSSSSSN b 0356 | 0.406 | 0.456
i \/ WITH PLATING bl 0.366 0.426 0.486
TN é/ c - 0.254 -
NSESAEAKN D 2088 | 2098 | 21.08
. E 9.980 | 10.180 | 10.380
El 7390 | 7.500 | 7.600
R e 1.27
RI ;} L 0.700 | 0.800 | 0.900
v [ LI 1303 | 1.403 | 1.503
EEEE L2 - 0.274 ;
Shole R - 0.200 -
R1 ; 0.300 ;
@ 0° - 100
z ] 0.745 ;
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SOP-28 3 < K]

28-Pin Small Outline Package (SOP-28)
Dimensions in Millimeters

D (17.95mm)

IAHARAARAAARRR

ZEEEIEIEIEIEI'%%EHHH

1.27mm

bl

A

\4

NN N NN NN

\Z
“IN

/é E‘/WITH PLATING

N Q
NONN N N NN

BASE METAL

%

L1

—J A

A
A4

COMMON DIMENSIONS

(UNITS OF MEASURE = MILLMETER)

SYMBOL | MIN NOM MAX
A 2.465 2515 2.565
Al 0.100 0.150 0.200
A2 2.100 2.300 2.500
b 0.356 0.406 0.456
bl 0.366 0.426 0.486
c - 0.254 -
D 17.750 | 17.950 | 18.150
E 10.100 | 10.300 | 10.500
El 7.424 7.500 7.624
e 1.27
L 0.764 0.864 0.964
L1 1.303 1.403 1.503
L2 - 0.274 -
R - 0.200 -
R1 - 0.300 -
) 0° - 10°
z - 0.745 -
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SKDIP-28 Ff 2% R ~J 5]
28-Pin Plastic Dual-In-line Package (SKDIP-28)
Dimensions in Inches and Millmeters

P D (1390mil) =
rnammasnansmng - —
al D O O - E
v v
AR R R IR PR IR IR PR L G ~ Y
T ' COMMON DIMENSIONS
v AN (UNITS OF MEASURE = INCH)
L N SYMBOL | MIN | NOM | MAX
c b A - - [ o210
100mil bl Al 0.015 _ _
A2 0125 | 0130 | 0.135
b - Joos | -
bl — o060 [ -
D 1385 | 1390 | 140
E TN
El 0283 | 0288 | 0293
e - om0 | -
L 0.115 | 0.130 | 0.150
0° 0 7 15
eA 0330 | 0350 | 0370

UNIT: INCH  linch = 1000mil
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SOP-20 &2 R~

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

D (12.7mm)

HAAAAAAAAE S

>

[l

Z%EI Hd Elélﬂjeilﬂ H =

1.27mm

COMMON DIMENSIONS

(UNITS OF MEASURE = MILLMETER)

SYMBOL | MIN | NOM | MAX
A 2465 | 2.515 | 2.565
Al 0.100 | 0.150 | 0.200
A2 2.100 | 2.300 | 2.500
bl 0366 | 0.426 | 0.486
- - > b 0356 | 0406 | 0.456
A NS S S S N \ c 0.234 - 0.274
\// // WITH PLATING cl 0224 | 0254 | 0.274
TN /éé/ D 12.500 | 12.700 | 12.900
VINGEEEEEEN E 10206 | 10.306 | 10.406
El 7450 | 7.500 | 7.550
BASE METAL e 1.270

N L 0.800 | 0.864 | 0.900
" % Ll 1303 | 1403 | 1.503

vl L2 = 027 | -

EEE R - 0.300 -

> R1 - 0.200 -

e @ 0° - 10°
z - 0.660 -
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PDIP-20 25 R~

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

Dimensions in Inches

D (1026mil)

<
<

M

»

ol D

[
—»] S

L e e e e

0.120 |4—

100mil bl

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

A - - 0.175

Al 0.015 - -
A2 0.125 0.13 0.135
b 0.016 | 0.018 | 0.020
bl 0.058 | 0.060 | 0.064
C 0.008 | 0.010 0.11
D 1.012 | 1.026 | 1.040
E 0.290 | 0.300 | 0.310
El 0.245 | 0.250 | 0.255
e 0.090 | 0.100 | 0.110
0.120 | 0.130 | 0.140

0° 0 - 15
cA 0.355 | 0.355 | 0.375
S - - 0.075

UNIT: INCH 1 inch = 1000 mil
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1.9 STC12C5410AD & 51| 5 B #6522 $R 0|

STClg XX 24_ XX XX -- 35 x - XXXX XX

| B %

fr 32, 28, 20

I P
W PDIP, SOP, LQFP
— TR
I: Tk, -40C ~85°C
C: kgL, 0°C ~70°C

TAREAE
35 TAESHEA] #|35MHz

——— [HADTH A/ DEHTIRE
TEADTHE : ToA/DEEHTRE

RER 2SR/,
02/Z2K 47, OA/Z4KFHT,  06/E6K T,
08 /8K 711, 10/ 10K, 12/ 12K,

RAM/ZS1277715, PCA/PWM/Z4H%

TAF S
C : 5.5V~3.5V
LE: 2.2V~3.6V

STC 1T 8051, [AIFER)TAEARZRM, A/ IH805 1 /8~121%

28
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1.10 31T ERNEGEIkE—SHESH (IDS)

STCH ¥ —STC12C5410AD R A& — N AL B #8B A A Bk — & ik 5 15 (ID
), AP ULER AN L E R AT RAM B CWFIH - F7TH ES274 870 FE R IREUL 3
HLEIME— BHE 515 (IDS) , FH“ MOV @Ri” 84 R3LE . 0 5 7 75 B 4 BRfE — 1D 5 53k
TR E RSN, EH P ERE R 2 AN A S B 2R PR R IR

B, SR IR, Db By, Sad o e BRME—IDS I .

// N ERID S HICIE 5 S 1R F

/# —— STC MCU Limited */

/% —— STC #kAF 2009/2/7 V1.0 */

/* ——= STCI12C5201AD FRF 5 Hl, TAFSLILE & T HIRT */

/% ——  ARE/RNFEFFIESTC-ISP Ver 3.0A.PCBI N #dnfe T Etdid —————— */

[ ——  WEREAERE R Pl AR, R TP T STCRI R R AE — +/
/% ——=  GREAEC R B 2R, R SCE I T STCHRI B AR i — */
#include<reg51.h>

#include<intrins.h>

sfr ISP_CONTR = 0xE7;

sbit MCU _ Start Led = P177;

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

void serial_port_initial();

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

void display MCU_Start Led(void);

void main(void)

{

unsigned chari=0;
unsigned char j = 0;

unsigned char idata *idata_point;

29



STC12C5410AD £ 51| 5 Fr HLAE S

serial port_initial();

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

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

{
i=*idata point;
send UART(i);
idata_point++;
}
while(1);
}
void serial_port_initial()
{
SCON = 0x50;
TMOD = 0x21;
THI1 = RELOAD_ COUNT;
TL1 = RELOAD_ COUNT;
TR1 = 1;
ES = 1;
EA = 1;
}
void send UART(unsigned char 1)
{
ES = 0;
TI = 0;
SBUF = i
while(TI ==0);
TI = 0
ES = 1
}

void UART Interrupt Receive(void) interrupt 4
{
unsigned char k = 0;
if(RI==1)
{
RI = 0;
k = SBUF;

/18 PTG

IR SE R A RN B WL R TAE
J1ER TURE B 2R 7R B HLER TR TAE
J1ER TURE B s B HLER TR TAE

//0101,0000 87 ] 4By HEA, oA (EAR IR A
//0011,0001 15 5 TR 821 4807 15 3 8 25 115 88
/I E E N 21 E B E R

USAR N
/I FCVFER AR I
T b

/1 E T
G2 HR T R 5T B A T SRR

11355 R I% 5E R
/17 % H T RE 52 S i SR AR A5
Ay mEel i
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if(k==Self Define ISP_Download Command) =R A
{
delay(); IIFER 1RD 288 1
delay(); IIFER 1RD s 2898 1
soft_reset to ISP_Monitor(); IR EAL B RGEISP R 4% X
}
send UART(k);
}
else
{
TI = 0;
¥

void soft reset to ISP Monitor(void)

{
ISP CONTR = 0x60; //0110,0000 & A7 £ R AISP I X
¥
void delay(void)
{
unsigned intj = 0;
unsigned intg = 0;
for(j=0;j<5;j++)
{
for(g=0;2<60000;g++)
{
_nop_();
_nop_();
_nop_();
_nop_();
_nop_();
¥
¥
¥
void display MCU_Start Led(void)
{
unsigned chari=0;
for(i=0;i<3;i++)
{
MCU Start Led = 0; ITRSEMCU 6 TAEfR 7R )T
delay();
MCU Start Led = 1; I RMCUTF AR TAEFR 7R AT
delay();
MCU Start Led = 0; /TRSEMCU 6 TAEFR 7R )T
b
b

31



STC12C5410AD Z 51 51 5 HLIE
H2E B, ERERNKER
2.1 STC12C5410AD & 5 8 F HL IR 4

2.1.1 STC12C5410AD 25 8 FHLRER/F SR TAERT$h AT 15
STC12C5410AD R 52 1THIS05 1B ML, RGEAT #h I FE 58051
STC12C5410AD R A1 LA AN Bp i N ER/CHR W I B AT AR 0 i AR B 88 . IS TC-

12C5410AD R HI H | A v ic B A2 (3 6 B /30 A AR BT B B YR/ CHIR 325 B B 7E 5V B B L8 IR

NI S SMHz~6.9MHz, [RAREE IR BRI 0, PEBR/CHR 3 I Bh AR 25 — SRR IR, P 1

HIE IR ZE, BN FR/CHR 3 I @& T X B Bl R RN U 37
FEXFSTC12C5410AD R 41 5y AL AT ISP N8 P F2 PR, AT DATESE T A e 5
CRIRE JE B G R R R A1 b R B

XFETNEGEH P RET R, 15/, AR SE SR TAER B 15 2 W BR/CIR G 48

T A2 A0 e AR 7 J 7 A R b FE I T (B PEXTAL I/XTAL2E i 1), AT PLE $ MXTAL1

[l N AR 4, XTAL2JTR 2. F P DUJS A0 20 A sl s b B (LA Rl A TAE
L 5 A U B R A/ e R BT B A PR B AL, I [ P R/ CHR % 4R A

V)55 25 20 Fr MLANE S AR B 4, FEXFSTC12C5410AD & 41 5 HLIHEATISP T #0H R I 8 1

T i % -

Si STC-ISP.exe E=RAUSEAMEL www.STCMCU.com BATE130
Stepl FAFIE: Select MCU Type JRFHEE{IFEIZE

MCU Type AP Memory Range
|'§TC12C541EIM:I = gooo - Z27FF

StepZ/HFMBZ: Open File / T G REFFAEIGEOD
feda Mt HER) frledn
ot e T Ak A IFEEYH |

P |
Step3fEWS: Select COM FPort, Max Baud/JR3ESRITO, BidE=E
com: fcomt | M BFEE  [115200 ¥ || | s s o v vhs 23 20 S I Al g

EEER R RSN - RERRE: 200 || L iR E
Stept/ W4 BEFENGTS AR REER > IR

T BEhERTEE * MERCHESRSE O ﬁb%ﬁ%%ﬁﬁﬁ*"
TR A BT

THCSBERL O/FL 1 & STREEXE O FFo/oAn THERF VAU e Bl
‘ B g i T, AR B
TR TR PRI EAITSHEF L ashEE—FF0:  YES ¢ HD FOWLA 2 RGBT

StepS/HRS: Download/ TH, RO TRiiRHAEMCY LB B{V-13 82D
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2.1.2 B3R oINS 1785

R A SR GG, IR B AT 040 R I b 43 A4S ) 2 A7 5 CLK_ DIV R] AT I
BRI, AT B HLAE B AR R AR

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

SFR Name | SFR Address | bit B7 B6 B5 B4 B3 B2 Bl BO
CLK_ DIV C7H name | - - - - - | CLKS2 | CLKS! | CLKSO
CLKS2|CLKS!1 | CLKSO |43 #5155 CPUR SE bR TAE B 8
0 0 0 AN AR B B P SR/ CHIR 7 B
0 1 (HINER AR B B B P R/CHiR 3 B 8) /12
0 1 0 (IS AR B4 B P9 S R/CHR 3% B ) /4
0 1 1 (HIER it A B B P SR/ CHR S T 8 /8
1 0 0 (IS AR B B S HER/CHR 3% I ) /16
1 0 1 (HIER AR B B B P S R/CHiR S B 8) /32
1 1 0 (AN AR B B P9 HER/CHR 3% B ) /64
1 1 1 (HINER AR B B P R/ CHR S 8 /128
' NGB 000
[ [
[ R |
e oo
[ [
011
AR /CHR 3 i : T%?}EE%EFSYSC%k
A o A 5k —>I e 100 (2RSS e %)
[ [
[ [
[ [
CLKS2,CLKS1,CLKS0

GNEREET

STC12C5410AD F 41 5 AL AT DATE 25 PR QI 20 A A, 0] DAAE IE 3 AR 404
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2.1.3 T ENE B AL EBR/CHRH SR (P ERET $hiRER)

STCHHT—FRSTC12C5410AD R 51 51 AL 1 0] LU A% Ge i AES I ok, 3k ] DA B
HOR/CHIR 75 2 I st (PN B ) . SR e 38 10 3 L AR AE N FER/CHiR ¥ 280038 (PN BT B2 )
] LA $5 AR i R o X XTAL1/XTAL2YF 25 . H i1 T4 P4 35 B b i Z2 5K, BT DAE S A
7RI R B A AT IEAE S L A UEH WER/CR R . 7E BTGRP I, 34T
AT DL I 2N S RAM B9t (FCH, FDH, FEH, FFHIESEPUAN B 50) MR SR 3R B2 AL b ) i
I P FIR/CHR 3 2 % (P B ) o ] DLd I 132 N B RAMER JG (F8H,F9H,FAH,FBH%
SEPUAS B TT) BIE SR IREUH 7 85— YA P BB R/CHR 3% B i Bh R R e e R4 (PN 0 B b 4
), fHH “MOV - @Ri” 154 KizHL.

/ /%A ERR/CIF B BRI CTE 5 2 5 127

/% ——  STC MCU Limited %/
/% ——=  STCI12C5201AD ZRFIH A HL, BB E & ST 3R P */
/% ——  AJFFEFTESTC-ISP Ver 3.0A PCBI T #idnfe T2 _F Rl ———————— %/

/% == R BAERR T A FZAR T, WS TERR T A A T STCI BRI AR Y — */
/% == AR BAESCE G| FEAR, W TESCE A A T STCI SR AR 7 — */
#include<reg51.h>
#include<intrins.h>

sfr IAP_CONTR = 0xC7;

sbit MCU_Start Led = P177;

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

#define Self Define ISP _Download Command 0x22

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

void serial port_initial();

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

void display MCU_Start Led(void);

void main(void)

{
unsigned chari=0;
unsigned char j = 0;

unsigned char idata *idata_point;
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1
1
/

}

serial port_initial();
display MCU_Start_Led();
send UART(0x34);
send UART(0xa7);

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

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

H

while(1);

void serial_port_initial()

{

}

SCON = 0x50;

TMOD = 0x21;

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

ES = 1

EA = 1;

void send UART (unsigned char 1)

{

}

void UART _Interrupt Receive(void) interrupt 4

{

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

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

RI = 0;

k = SBUF;

/1R CIHTAR 1k

11355 R W RO B R MLIT 4 AR
I7ER VR IR R RO B B LA IR R AR
I7ER VR IE R RO B F LA IR R LAE

//0101,0000 807 AT AR B RER,  TCATRFC I AL
//0011,0001 ¥ B Tl 4% 1 8407 H 2 F 2% 11 # 2%
/1% B E I 231 B 2 5 A

I1IFF e 281
/170 E T
1T o

ES: Rk ]
17 % H A 58 B TR SRR

JIRERs RIE TE R
17 % H A 58 B TR SRR
ISV E TR T
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if(k==Self Define ISP_Download Command) IR HE X T4
{
delay(); /ZERT IRPEE R % T
delay(); IRER; IR 2 T
soft_reset_to ISP_Monitor(); IR AR RBISP i 7 X
H
send UART(k);
H
else
{
TI = 0;
H
H
void soft_reset to ISP Monitor(void)
{
IAP_ CONTR = 0x60; //0110,0000 ¥ & A7 F| R ISP 75 X
b
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; ITRSEMCUTF 6 TAEFR 7R AT
delay();
MCU_Start Led = 1; /B RMCUTF AR TAERR 7R T
delay();
MCU_Start Led = 0; HTRSEMCUTF 6 TAEFR 7R AT
H
H
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2.1.4 T ZmIZRTEhEE

STC12C5410AD 41 B (14 2 = % vl gm i 8 H : CLKOUTO/P1.0, CLKOUT1/P1.1
5l R B A R AR T RE 2 A7 2%«
AUXR : Auxiliary register

SFR Name | Address | bit B7 B6 B5 B4 B3 B2 Bl BO
AUXR 8EH | name | TOx12 | T1x12 |UART MOx6| EADCI ESPI ELVDI

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

Rk T 517 28 AUXR/WAKE_CLKO/BRTJCE & 7 -

sfr AUXR = 0x8E; / /R T e 2 A7 AR AUXR (g st il 75

sfr WAKE CLKO = O0x8F; / /IR T RE B A7 88 WAKE_CLKO )itk 5 1
KRR T e 577 23 IRC_CLKO/INT CLKO/AUXRHIC 48 = 7 9 -

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

WAKE CLKO EQU 8FH SHT I N R IR Th e A A7 28 WAKE_ CLKOF#) ikt 7 B

el F FHCLKOUTO/P1.0MCLKOUT 1/P1. 1% Bl H s 4o -
CLKOUTO/P1.0FICLKOUT1/P1.1 (¥ i} gy th 25 il H WAKE_CLKO %7 A7 #% ) TOCLK O o7 #1

TICLKOf7#% il . CLKOUTO) % H e 452 ph o I 25042 il , CLKOUT 1R i th B b 43 26 1 5 It

RLEEH,  FHRLR 8 I A% R AR E I A A a2 77 3K (B0 H Bh B 3 A ) , AN EARVFAHRI

S8 I 25 P T, A5 CPU i Sk 1.

SH IR R Th RE 75 /7 %% . WAKE_CLKO (Mihik: 0x8F)

WAKE_CLKO :Clock output and Power-down Wakeup Control register (A~ 0] {7 5-31k)

SFR Name |Address| bit B7 B6 BS5 B4 B3 B2 Bl BO
WAKE_CLKO 8FH name |[PCAWAKEUP|RXD_PIN_IE [ T1_PIN_IE [ TO_PIN_IE - - TICLKO| TOCLKO

B7 - PCAWAKEUP: fEfHAENT, 25 RFPCA ETHE/ T B Wik i powerdown s
0: ZE1EPCA EFHE/ T BV A Wik B powerdown ;
1: FOVFPCA BT/ BRI e i powerdown o

B6 - RXD PIN_IE: 0T, AVFP3.0(RXD) FFIHTERI, tHAEIRXDM:Epowerdown.
0: Z511P3.0(RXD) FF4#FERI, 25 1ERXDMLEpowerdown ;
1: ARYFP3.0RXD) FIEIERI, H ALFRXDM:Epowerdown .
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B5-T1_PIN_IE: # AT, RVFTI/P3.SH T E T WibR &, MAEMI TN B powerdown.
0: ZEIET1/P3.SH T T ETIHWibR &, W5 IET 1M EEpowerdown ;
1: SRUFTUP3.SIH NI E T B &, TN B powerdown o

B4 -TO PIN_IE: $#irfifiizC N, FLVFTO/P3. 4N FEHT B TOH Brbr &, 1A fE TOMIM: B powerdown.
0: ZEIETO/P3.4 T FEHT ETO Wb &, AR IETOMIN: #Epowerdown ;
1: RVFTO/P3.AM T FEVEETOH Wibs &, t R VFTOIME i powerdown o
Bl -TICLKO: &5 feVFKP1.1/ADC AL & 4 5E i 85 T 1 8h 4 I CLKOUT1
1: RRVPKP LI B oA 2 i 25 T B4 H CLKOUT1, A et 88 T1 HRE T
VEfERE 2 (87 B H 34 30) , CLKOUT Ly I B i = T 136 % /2
WIRC/T=0, ERSE/THEEETLE N N3 R Bt %, M
T1TAREEITRE U % tH AR = SYSclk / (256 - TH1 ) /2
T1 TAEAE 12THE 20T % AT 2R = SYSclk /12 /(256 - TH1) /2
IRC/T=1, I 38/ ES T U A B bk i A (P3.5/T1) 4, U
i R BRAIZR = (T1 _Pin CLK) /(256 - TH1) /2
0: ANFVFKPLHIES B N e i 25 T 1R 4% H CLKOUTI
B0 - TOCLKO: &7 fo V-4 P1.0/ADCOJIEC & & i Z5 TO i 45 i CLKOUTO
1: VPP LOMIECL & v e i 23 TO M B £ H CLKOUTO, LI 5E I 28 T0 A fig TAE
FERE2 (87 [ B FH A L) , CLKOUTOR I B iz = TO%E 1%/ 2
UIRC/T=0, EHT 42/ THHETO &0 38 R G a4, )
TOLAEAELT LI % 4% = SYSclk / (256 - THO ) / 2
TOTAEFE12THL A (1% Hi A% = SYSclk / 12 / (256 - THO) / 2
WHRC/T=1, EN 38/ T Ea 0 43k 4 A (P3.4/T0) 4, Ul
P 5% = (TO Pin CLK) / (256-THO) /2
0: ANAVFKGP1.OIEL B A i i 25 TO M i &% H CLKOUTO
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R RE 2 (A 5% AUXR (Bidik: 0x8E)

AUXR : Auxiliary register (R A £ F-41k)
SFR Name| Address| bit | B7 | B6 BS B4 B3 B2 Bl B0
AUXR | SEH | name | TOxI2 | TIx12 |[UART MOx6|EADCI| ESPI | ELVDI

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

0: &N 2R0E /28051 5 Fr Wl g B 2R B BE, BI12434i;

1: ERT IR /28051 H Fy AL i 28 I FE 11265, RPAS 734
B6 - T1x12: &K #% L 4 o

0: JEMNT38 1B /28051 5 Fr Wl g i 2R R BE, B 1243405

1: EW 28 1S 8051 L WL I 8 Il 11245, BRAS /343t

WIRUARTH O FHTUE NS R R AR, WHETIX1247 2 UART H L2 12TIR 21 T.

B5 - UART_MOx6: = IO 185 5 5 3 B AT

0: UARTH CIRE RO B A% 45805 1 B (L ER LA B, B 12404

1. UARTH: RO 38 5 2 AL 45805 1 B ML H 3 EE (K645, B2 43
STC12C5201AD 4172 1T HIR0S 1 ML, AT #AEALS8051, UARTH: OGN G £ MELSR
805111
B4 - EADCI: A/DH i fe VAL

0: 2%1-A/DrPH,

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

0: 2% 1-SPIHIT;

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

0: Z& AR A I HH T 5

1: SOV A I W7
SVEA ML, 3. 7VEL N NARIE, 3VEA ML, 2.4VEL FAMKE. SIELVDI=1 (SR VAR ARG I i)
D) 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 A s/
/% BHEHIAE SYSclk = 18. 432MHz, TO, T1, U7y 38 R AL 339 TAEAE 12T Hxkx/
#include”reghl. h”

sfr WAKE CLKO = 0x8F;

sfr AUXR = Ox8E;

main ()
{
/% BEINfY SFR WAKE CLKO (Hihik: 0x8F)
B7 - PCAWAKEUP : ¥ PCA LFH#F / TREEHW MefiE powerdown.
B6 - RXD PIN IE: 1, 7% RxD/P3.0(&kRxD/P1.6) FF&#YERI, tHAEMERxDIIMEE powerdown,
B5 = TL_PIN_IE : 1, fo¥F T1/P3. S FRFIFETIHEikrE, WAeETIHMEEE powerdown.,
B4 - TO_PIN IE : 1, fuiF TO/P3. AT ETORWibRE, HAEMTOMIMEE powerdown.
B3 - N/A
B2 - N/A:
Bl - TICLKO :
1, So¥F PL.1 % T1(P3.5) By%d ke, HHBEE = 1/2 T1 HH=E
T1 TAEAELT R A% A2 CLKOUTT =( SYSclk / 2 ) / ( 256 — THI )
T1 TAFTE12T RERKS Ffr 426 CLKOUTT =( SYSelk / 2 ) / 12 / ( 256 — TH1 )
0, ARVFEPL 1% T1(P3.5) ¥tk
BO — TOCLKO :
1, SUVFPL. OffI%H TO(P3.4) JaHkyR, HiHEER = 1/2 T0 #HER
TO TAELELT BRI % H A ZECLKOUTO =( SYSclk / 2 ) / ( 256 — THO )
TO TAEFEL12T A= B A= CLKOUTO =( SYSclk / 2 ) / 12 / ( 256 — THO )
0, ANAYFPL OiEH TO(P3. 4) ¥ H Bk

*/

// AUXR = 0xCO: //1T B
WAKE CLKO = (WAKE CLKO|0x03): //f2¥£T0, T1
TMOD = 0x22: //T0, T1 TAEER2, 8 {7 HzhE I iT4as
TLO = OxFF;
THO = OxFF;
TRO = 1; //BENTOTF UG ECAE, % RGN Bh itk AT 43 St HY
TH1 = OxFE;
TL1 = OxFE;
TRL = 1; //JRENTIFUG BT AR, W R GEm eh 4T 20 it o
while(1);
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2.2 STC12C5410AD R FE KA BIER

STC12C5410AD #5151 5 AL AT Lz A7 304 AR A DARRARTOAE, BA15r 2 TR,
MR RN B e A 2. 1B TAEREE0 N, STC12C5410AD R 51 5 AL LAY T FE 2. 7TmA ~
TmA, T AR T B IR DR <0.1uA, A AR R B LA TR R <1.8mA.

R A X FH B 3 91 8 CLK DIV ], 1 25 PRASE 2RI 4 B 88 5 () gk N H R Y 428 1 27 A7
PCONHIAH N AL H] . PCONZF A7 & XU
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] I 2 AR HoAS W o W5 SR bm A7
IR AN TAF R Ve R TARMAT I I THE BT, A2 BZhE L, SR o 2 75 3
VTR BIAE A HS AR s R Ve /Il TR B A I T THE H I, ANE AT A SR VAR A
T, ZALESE BN AT BB AE0, TEOE, W AR U Ve 4k IK TR R
R IR R, AL XA BB L.

POF: EHEMAREA, BAHUEHE)E, ERRMARES L, AR .

SCPRN . EEAT R EREAL GREE , ERINTEM AN E LS SRR E AL, RN

METVELL, B R A EE HAM R A, T8 a0 T 7k

TERIUE AR A, T POF=0, i
POF/PCON 4/ 5 A1

\4

=]

: ST AN,
LR RE [ 1L

P S L,

4@T@° S H A S o7
A R R R
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PD : #HE 1K, HEAPower Downtbizt, R FHAMS b W H T~ fith & BT By fid % e B2, 330 O\ 3
ARSI, RBI AN AR, T ERERCPU. SERT 8. AT DEThREHEIE TR, HA
AMERFR TR SE TAE . nPRECPUM B FARE s B (1) 4R I . 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 IENIEL, B D)FE<0.1uA

IDL : REILEL BEAIDLESGE CER) . BRRFALCPURLI o, CPUANATIR 4T, Rk

RERBIFAT PT 4R SE TAR, WIHAMER I, eI AR P T, (IR RASHH o I S2 A/ DEE# v iy o (1)
AT — AR . ADRECPUM A PR 2K (IDLE AR Wi ) 08 A

INTO/P3.2, INT1/P3.3, TO/P3.4,T1/P3.5, RxD/P3.0,
PN 8 52 B 28 TimerO0, Timer 115 7] UK B R A0 25 PRI BE 2 nde il
AT DR (UART) 9] DUK B2 47U 25 DR A Qs il
GF1,GF0 : W@ TAEbREAL, AP ] DUEEEA
SMOD, SMOD0: HriFE#EGITExR, &8 OFK, EHEMENA.
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2.2.1 RRHEN
Fe o 3 A1 T LK SR G (30 8 B P R/ CR 356 ) AT 405, AT 6 T
TR, RAETHRE, FREMI .

I b 4 427 AF 2R CLK. DIV A7 158 LR
SFR Name | SFR Address | bit 7 B6 B5 B4 B3 B2 Bl BO
CLK DIV C7H name - - - - - CLKS2 | CLKSI1 | CLKSO

oe]

CLKS2|CLKSI1 | CLKSO |44 CPUR SEbr LAER 8
0 0 0 | AP ab AR b Bl P S R/C R 35 B

(A58 it AR B 3 P S R/C AR 3 B 4 /2
(G s A B b B8 P S R/CHR 3% I ) /4
(A58 it AR B o 8 P 3 R/C R 95 B ) /8
(G138 i VA B o Bl P S R/CHR 3% I ) /16
(Gh 38 VA B b B P S8 R/CHR 3% ) /32
(G138 s VA B o B P S8 R/CHR 3% I ) /64
(G138 VA B b B P B R/CHR % ) /128

—t = = — OO O

el el =2 k=2 Bl el K =)
=l E=0 = E=0 e =

2
$
=

000

001

o
l

010

011 AP SYSclk
(RPN R)

A

N ER/CHRE 3% It 4o
IS NG A

L
N

100

101

110

+128 111

i - -
AN [958}
I H )

CLKS2,CLKS1,CLKSO0

GNEREET
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2.2.2 TRER

¥ IDL/PCON.OE A1, HAHAHEFEANIDLE (FIH) B, ESRERXT, NCPUTLH {1k
TAE, (ERANERWT . SMERARER I . ERaS. A/DEHL. AT OSSN IERIBIT. AT
MER RN 2 E TERRTHASHE —AIDLE "#i:{i: IDLE WDT(WDT CONTR.3),
MIDLE WDTHZ W BN 170, B ER2RE <MW" 1148, BIE® TIE. 4
IDLE_WDTHAEIEF OIS, B IEREE W AT, BME IR TR, N
T, RAM. HRAREH(SP). BTN (PC). FFREF(PSW). BRI (A) & F A7 A AR FF
SR HHE . VO DR FEE 2 N B U & A0 3 — ZI 4IRS . SN B WL BT A1
WA AR RE IEH 84T (BRCPUTCH B0 A TAESN) o MATRA—ASrp W= A2 i, e AT T80 mT LUK 5 B BLAs
g, FRHEMRELS, CPUBMSHITH N TR ATEA N —&EL.

A PR AT DB H 23 AR AT o] — A Hp 7 14 72 A2 42 5] RS IDL/PCON. O Bl 44175 %
MR 2 A 7 — MBS N vk SMESRST S R AL, BB m, =&
T, XL AL R A ARG SR T B IR R 24 B 10us, A REFEAEE AT,
FRERSTS R, SR ENL, B ML FEF 0000HAL H- 46 1E# T4 .

2.2.3 BRI/ (FPIER

¥ PD/PCON.1E A1, B WK APower Down (i H) 5, HHMMA W ENER. 3
NP G, W EE R, BT EREE, CPU, @25, B M. A/Dife. HAT 0%
1EIETAE, AMRA W gRE: TR, Gn SAR T A I HE B 487 70 V0 o] P A v e, DUMEG Fs A 000 B 2% ] £k
SETAE, {UPRHTIE TR, AR HEEE, FrAUOI. SFRs (RrikThaear f248) dedrilt N
FRR QAT — Z PR S AR

AR CPU M B E R M i [ A 2645 4 . INTO/P3.2, INT1/P3.3, ECI/T0/P3.4, PWMI1/PCA1/
T1/P3.5, RxD/P3.0, PWMO/PCA0/P3.7, PWM2/PCA2/P2.0, PWM3/PCA3/P2.4.

FAb, AR AL HEMCU M Fs B AR 2 e i, A7 M B S5 FROMCURKS MFH 2 B2 /77 1 000 0H AR T
GIEH TAE.

B R GETC AR W EORE S UM Ft S O RIS, T ) PR R R I I e A

o XF——3—

{ZINTX
300Q _Y_I 1
0.1uF Cl1 5MO
R /K Rl <—— wtf s
A G A =

Pl 78 H /O M 8 Jelic B o HES /58 F R0 E &, RIS S A iRt A CL AL,
76 B R WL N B 5 2 BT, I 78 /O R, b T R R E i FL FELR 145 % g FR A C LK
Ho 4 HLZCLE HLE RN /N T0. 8V, AMEB A BrINTx £ 7= A4 — > T B o e, AT E B 5
L A AR e
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2.2.4 HIMERAP B0 EE IR B AR RN AZ Fr (CREF AL 4RAZEFT)

1. Ci2F
/3 AR Ho O R it AL RS S FR s (91 A */
/* */
/* --- STC MCU Limited */
¥ - FIRSTC 1T Z AU AL FES T Ondi i 4 FE S 2 *
PO SRR e v S BAE SR 5 AR T */
PETERE P B S B A T STCI Bk 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; /lopen global interrupt switch
while (1)
{
INTO=1; //ready read INTO port
while ('INTO); //check INTO
_nop_();
_nop_();
PCON = 0x02; //IMCU power down
_nop_();
_nop_();
Pl++;
}
}
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2. JLIRIERF

/3 B A0 A T O nse Pl ot R AR S s (9 AR */
/* */
/* --- STC MCU Limited */
/¥ - JEZRSTC 1T F241) 5 AL b A0 v M7 Onge i o L ASE 5 */
PO RS e rp A BAE SR 5 H AR */
PUETERE P Hh B S R R AL 1 STCRY B KL R 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 HHSMERA BT MR ER IR B AR SRR AE Fr (CREF AL 4RAZE )

1. CiZFF

/R AN H T 1R e A PR s B R T */
/* */
/* -—- STC MCU Limited */
% - JHIRSTC 1T ZRF L HL R A HH T 1 ng i et AR 5 */
[N S EALERR Y A A B S F R g AR Y */
PEAERR T AR ECC EE R BREH 1STCR Bk A2 Y */

/* %/

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

//External interruptO service routine

void exint1() interrupt 2

{
¥
void main()
{
ITI=1;
EX1=1;
EA=1;
while (1)
{
INT1=1;
while ('INT1);
_nop_();
_nop_();
PCON = 0x02;
_nop_();
_nop_();
Pl++;
¥
}

//interrupt 2 (location at 0013H)

//set INT1 int type (1:Falling 0:Low level)
//lenable INT1 interrupt
//open global interrupt switch

//ready read INT1 port
//check INT1

//IMCU power down
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2. SCHRIERF

/xE AR F T 1RGP A A R R */
/* */
/* --- STC MCU Limited */
/¥ - JERSTC 1T Z2 41 B AL e A0 8 o W7 1 g i o LA 5K */
[N S EAERR P A P B S R g AR Y */
PEAERR R B EE R RS A T STCR Bk A2 Y */

/* )/

;interrupt vector table

ORG 0000H
LIMP  MAIN
ORG 0013H
LIMP  EXINTI
ORG 0100H
MAIN:
MOV  SP#7FH
SETB ITlI
SETB  EX1
SETB EA
LOOP:
SETB  INTI1
JNB INTI, $
NOP
NOP
MOV  PCON, #02H
NOP
NOP
CPL P1.0
SIMP  LOOP

>

;External interrupt] service routine

EXINT1:
RETI

END

sinterrupt 2 (location at 0013H)

;initial SP

;set INT1 int type (1:Falling 0:Low level)
;enable INT1 interrupt

;open global interrupt switch

;ready read INT1 port
;check INT1

;MCU power down
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2.2.6 HERROMEER BRI IZEF (CREFFILHRIZERF)

1. Ci&F

/% FH 5 B A O R 4 FRLRE AP s 81 */
/¥ */

/¥ -~ STC MCU Limited */
/¥ = FZRSTC 1T F 15 AL p 5 25 OM it o FELAS 2 */

PRUR R EAERE e A A B S R 5] AR */
PEERE R BOCE AP AE A T STCH BER AR *

/% *

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

sfr WAKE CLKO = 0x8f;

//External interruptO service routine

void t0int() interrupt 1

{
¥
void main()
{
WAKE CLKO = 0x10;
ET0=1;
EA=1;
while (1)
{
ToO=1;
while (!T0);
_nop_();
_nop_();
PCON = 0x02;
_nop_();
_nop_();
Pl++;
}
¥

//interrupt 1 (location at 000BH)

//enable TO falling edge wakeup MCU from power-down mode
//enable TO interrupt
//open global interrupt switch

//ready read TO port
//check TO

//MCU power down
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2. SLYRiER

/%R SE I A Onge et LR A ) s R P */
¥ *
/¥ - STC MCU Limited *
/% - F/RSTC 1T B L p A2 B i Onfefi o AL 2 */
PRUR REAERE A A B S R 5] AR */
PEAERE R R BOCE AP AE A T STCH BER A2 */

/¥ *

WAKE_CLKO EQU 8FH

s

;interrupt vector table

ORG 0000H

LIMP  MAIN

ORG 000BH sinterrupt 1 (location at 000BH)

LIMP  TOINT

ORG 0100H
MAIN:

MOV SP#7FH ;initial SP

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

SETB ETO ;enable TO interrupt

SETB EA ;open global interrupt switch
LOOP:

SETB  TO ;ready read TO port

INB TO, $ ;check TO

NOP

NOP

MOV  PCON, #02H ;MCU power down

NOP

NOP

CPL P1.0

SIMP  LOOP

s

;TO interrupt service routine

TOINT:
RETI

END
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2.2.7 HERRIMEERBEXANRIEF (CEFFILHERF)

1. CiEF
/3 B E IR 4 106 i ot R A S ) s (9 R */
/* */
/* --- STC MCU Limited */
P e FORSTC IT 5 LA 5 38 L B, ¥
PR R EAERE v A e S o 5| AR R */
PIEFERE P O B TR B T STCRI BB KA */
/* */
#include "reg51.h"
#include "intrins.h"
sfr WAKE CLKO = 0x8f;
//External interruptO service routine
void tlint() interrupt 3 //interrupt 3 (location at 001BH)
{
H
void main()
{
WAKE CLKO = 0x20; //enable 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; //MCU power down
_nop_();
_nop_();
Pl++;
H
H
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2. CHRIER

/% EH 5 B 2 0 it A A 2 ) s 51 AR */
/* */

/* -—- STC MCU Limited */
/¥ - JE7RSTC 1T R5) 5 HL 5 I 2% 10 i 4t f A =X */

R0 AR b A P B AR S b 5| B */
VB AERE R Fh B SCEE AR R AR T STCR Wk K FE 7 */

/* */

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

sinterrupt 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 AwmIzR)

1. CigF

/% AT FIRxDIM i gt A AR 2 R 7 () R */
/¥ */
/¥ —-- STC MCU Limited */
/% -~ FH/RSTC 1T 5157 HLH Rx DM 1 HLAEE 2 */
PURREAERE v i B S v 5] ZAR */
PELERE BT HEIER] 1 STCHIBURL KA PP */

/¥ */

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

typedef unsigned char BYTE;
typedef unsigned int WORD;

/*Declare SFR associated with the PCA */
sfr WAKE CLKO = O0x8F;

void uart_isr() interrupt 4 using 1
{

if (RI)

{

}
}

void main()

{
WAKE CLKO = 0x40; /lenable RXD falling edge wakeup MCU from power-down mode
ES=1;
EA=1;

while (1)
{
RXD=1; //ready read RXD port
while ('RXD); //check RXD
_nop_();
_nop_();
PCON = 0x02; //IMCU power down
_nop_();
_nop_();
P2++;
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2. SCHRIEF

/% FH FR AT T RxDI AR HRE AR 7 1 R */
/¥ */
/¥ -~ STC MCU Limited */
/¥ = FHZRSTC 1T A1 H A AL Rx DI i F AR */
/40 R EAE R Y P AR SR S R */

PELERE P B E IR 1 STCRIBURL K AR PP */

/*

*/

;/*Declare SFR associated with the PCA */

WAKE CLKO EQU
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

8FH

;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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2.2.9 HPCAMEEIE R AVMIRIEF (CREF AL RIZF)

1. C¥EF

/3 PCAMEFE f51 F 5 3 1) 7= B R */

/* */

/* --- STC MCU Limited */

/¥ - F/RSTC 1T F A1 H AL HHPC AR i LA X */

PO R EAERE o A BRAE S E o 5| AR R */

PIEFERE P R EOCE T EBIE ] T STCRIBUR 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 = 0x8F;

sfr CCON = 0xDS§; //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 PCAPWMO = O0xF2;
sfr PCAPWMI1 = O0xF3;
sfr PCAPWM2 = O0xF4;
sfr PCAPWM3 = O0xF5;
sbit PCA _LED = P170;
sbit CEXO0 = P3"7;

void PCA_isr() interrupt 7 using 1
{

CCF0 = 0;

PCA LED =!PCA LED;
H

void main()

{
CCON = 0;

CL=0;
CH =0;
CMOD = 0x00;

CCAPMO = 0x11;
/! CCAPMO = 0x21;

/ CCAPMO = 0x31;

WAKE_CLKO = 0x80;

CR=1;
EPCAI=1;
EA=1;

while (1)

{
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

//Initial PCA control register
//PCA timer stop running
/IClear CF flag

/IClear all module interrupt flag
//Reset PCA base timer

//Set PCA timer clock source as Fosc/12

//Disable PCA timer overflow interrupt

//PCA module-0 capture by a negative tigger on CEXO0(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. LRI

/*HIPCANE 51 F A 2 (K7 B R */
/* */
/* --- STC MCU Limited */
/% - FZRSTC 1T R 5 AL B PC ARG # FELAR 2K */
/U R EAE R PP A Y e S vh 5] R */
PR PP = TR I ] 1 STCRI 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
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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

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

#30H

;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 CEXO0(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 E41

STC12C5410AD &5 A LA SRR AL 7 AMHRSTHI IS A, B4EA, EHREAN,
W BRI E A7, MAXS10% B Bk EL, I IMENAL.

2.3.1 SMNERRSTS| IS L

ANERST 5| 42 A7 5 A2 M AR I RST 5| it i — 52 5% B i A2 A kv, AT SR B HLIG &2
B7 o KERSTE AL L E I 43R 2 /024N i L0us i, B ML HE N B AR, BHRSTEAE
BBz B P I, B L SR R ARSI MR P F2 7 X A 0000HAN 46 1E 5 TAE .

2.3.2 RMEEN

RPN FHREFEET RS, AR SERERTER, TELMBAILRGREN R)E3)
2D AEGIII8051 HL WL TAEAF F AR SRR RE, P AR ARSI, SEP AT R
R . ILSTCHTHE H: (1) 38 5 AU 805 AR & ) ZER I N T TAP_CONTRFFIR T RE 5 A7 4, SL 1 itk
DiRe. AP R R ) I TAP_CONTRAFIA V) R 75 7 a B H A AL SWBS/SWRSTHL AT LA & 4t
=X AT

IAP_CONTR: ISP/IAP =257 %
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%51ETIAPEE/ 5 /#FData Flash/EEPROM;
1: RVFiE/ 5 /#EFRData Flash/EEPROM.
SWBS: Hfhi M 7 B R X G 30(0), B MNISPREF X B 5h(1). E5SWRSTHE L&
AT LASEIL
SWRST: 0: A#(E; 1: PPERNRFEAL, BIEHINEE.
CMD_FAIL: W15i% TISP/IAPHT 4, JEXTISP TRIGI%X46h/BOhfil /& <, WA 1, 7 i Z.

s MR R FHAR P IX (APIX) A E AL IRV 2 P R FR T X (APIX) FFIEHATREY  —
MOV ISP_CONTR, #00100000B ;SWBS = 0 (i%&#APIX), SWRST = 1 (K& A7)

s MRS ISP I 78 1y X A AL I DI B PR AR T X (APIX) AR AT AR 7
MOV ISP_CONTR, #00100000B ;SWBS = 0 (i&#APIX), SWRST = 1 (K& A7) —
s W PR RR 7 X (APIX) 3 B A 3 D14 31 R G ISP FE P X FF IR HATRE 7 -]
MOV ISP CONTR, #01100000B ;SWBS = 1(G&FEISPIX), SWRST = 1 (k1)

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

MOV ISP CONTR, #01100000B ;SWBS = 1 (i£FISP[X), SWRST = 1(3KE A7) —~
KGN RABENRGEAL, FrANRFRIIRE AT A as # = S A BIWIMGE, VO awiihik
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233 FHEEN/IEBEEN

YRS VCCIR T B B A/ s S AL BB (A I T TRE F R, T R Z R A2 R
B MVCCHEFIE IR HERT, EiR32768/ M85, LG/ BEEMAER. . ARE
P, AL/ i B AL T RER O

2.3.4 NEPRERME AL

STC12C5410AD R A LN BAL BRI Z A7, FFHEA T B E T E (FESTC-ISPYw
FESIER) o SR PN AR ERT EA T BERERD T EFfs, (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

SORE ML P AU TR AR 2 57 | TAE PR PR 6 1 T BB, T 2 7 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

2 Y L RIS, TR CRUE B LIRS AR Bk, AT DR R B AL A 0 A e A il
SAIThRE: R R F R AR T IR R R R, B HLE AL, I RAIE RS IEH TAE.
AT R AR A I AR & AL(LVDF/PCONLS) 21, EHBMAEES ERiZMA LS
W BUGERE, FER—KIEAETNE, W, R R TR I R .
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5 MR A I LVDA % (AR5 IR T e Ar 47 4 3%

Mnemonic | Add Name B7 B6 B5 B4 B3 | B2 | BI BO 5;5;‘
PCON |87H| PowerControl | SMOD | SMODO LVDF POF | GF1 | GFO | PD | IDL |0011,0000
IE |A8H| Interrupt Enable EA | EPCA LVD | EADC SPI | ES | ET1 | EX1 | ETO | EXO |0000,0000
AUXR | 8EH| Auxiliary Register | TOx12 Tix12 |UART Mo0x6| EADCI | ESPI |ELvDI| - - 10000,00xx
P |BSH Ime““&‘iri‘“ity - PPCA LVD | PADC SPI | PS | PT1 | PX1 | PTO | PX0O |x000,0000
IPH  |B7H Imemgl’itgiri"my - PPCA LVDH| PADC SPIH | PSH |PTI1H|PX1H| PTOH | PXO0H |x000,0000

PN RS AEC e AGr WA 82 v 4% 1) SR VP AL & . EA/EPCA_LVD, ELVDI.
EPCA_LVDJ2&PCAREHURIIC H A il o B i) & v 7 o
VAL, BEALFT AT, B TGI8 AR AR AR I A T 17
ELV DI LG H A P o B (1) BBk 58 VA7
P RSG5 F e AR 56 2% A7 % . PPCA. LVDH/PPCA_LVD, 0/0,0/1,1/0,1/1,04 % W
RSN
P AR A U A BL B R TS SR AR B2« LVDF, EHREE

AR AR ) — Lo 47 45 -
PCON : HiJ% ] 25 A7 4% (AN PT AL F-4k)
SFR name | Address bit B7 B6 BS5 B4 B3 B2 B1 BO
PCON 87H name | SMOD [ SMODO | LVDF | POF GF1 | GFO PD IDL
LVDF : fik F Al An Az, [F] -t 2 AR He A I o i SR bR 47
WU A AR R Ve e/l TR A I TR L R, AL B E L, SR Al o b2 75 B
FVFIER . BIFE A8 AR B R Ve e[RRI R A I, AN AT A 0 VIR Hs Ao
T, ZAEEE SN AL E R R AE, 1E0fE, WA TAEHEIEVec 4 8K TR E
RN IAE R, A X E B E N

IE : Tl o vr 27 A4 (R AL 3Hak)
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
1IE A8H name EA | EPCA LVD |EADC SPI| ES ETI1 EX1 ETO EXO0

EA: il o s,

EA=0, BFi 7 A gk,

EA=1, JFCE W, (ERA T IrEEA B ORI RV HIAL .
EPCA_LVD : PCABLHLH RIS He A ) o W fo VF 7
EPCA LVD =0, 2% 1EPCARERAME EAS I 5
EPCA LVD =1, CFPCARLHURIE AR A 1
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AUXR : §iBhZFfEds 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 I 17 B 50 F467
A ) AR AU T 5
ELVDI =1, YR A A .

G SR o VAR T ) 5 G LA R PR A% A
1. W4ELVDIE L, VMR, 32 A He o W i s il 7
2+ HGEPCA LVDE 1, FvrPCARSHRL A W7 R AR H AN Ap T, 3 PCAASE SR Hh W B AT s AGE ) w1 (1 A

RIS, AL AFT IR, R TeiE = AR A A T

ELVDI =0,

3. KEAEL, fTIFHR A HLE R WHERIAL, B AT, R o™ A AR HAS I o W )

AR ARG 7 1 552 3 P S 4037 11 s P i SR AR A& 2 LVDF
SVEAFTHL, 3.7V (£0.1) PAFREE, 3VELAHL, 2.4V (£ 0.1) PAFNEE,

GOELVDI=1 (R EF WD , WS4 E P .

IPH : e S R f2 il Ar A7 2% s (AN R] o - 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
1P : R IBTIC S 4 ) B A7 Ak (AT 462 - hb)
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
1IE BSH name PPCA LVD | PADC SPI| PS PT1 PX1 PTO PX0

PPCA_LVDH, PPCA_LVD: PCA?l‘;-:iJ%EPLﬁﬂJTEEE*A{ﬂ‘J oA Se AR A .
%PPCA_LVDH = 0 HPPCA_LVD = Off,
2PPCA _LVDH = 0 HPPCA LVD = I,
2PPCA_LVDH = 1 HPPCA_LVD = Off,
%PPCA_LVDH = 1 HPPCA_LVD = 1ff,

PCAREHR A I AR s Al

PCAREH F I AR G i g o AR S 28 v B (£25540)
PCARSEH P I AL S A v I g A AR 2 2 v B (P25 4 1)

e T e e A0 S 4 e (P2 56 4%2)
PCARHL A W A A I o B o s I S 20 b (B 2 243)
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2.3.5 MAXS810% A& siiE B&
STC12C5410AD 51 B A WL N 4% T MAXS10E A E A7 IS . EMAXS10E A7 i I 1E

STC-ISP%ife s T FLVF, W LA B A7 5K i A 4200mSHEIR , R A A REHIEER -

2.3.6 A JRA(WDT)E L

E TR/ BEBRT/ MENREFEETEENRGT, AT “RAERFHL
T, ZFFH, MCU/CPURRFIMI K, SHALGKNAI S T/E” , My &5 8 E 1M, i
MCU/CPU ANTERIE [ 18] P 42 2R U7 W) & T 14, 5l AMCU/CPUAL T35 IR A, B T 1t &
FRIEMCU/CPUR AL, i R 48 HHT VLI R AT #2)F . STC12C5410AD R 45 HLA

gt AT I T EE,

o SRR T RE AP A7 45 WDT_CONTR:
WDT_CONTR: % [ 144(Watch-Dog-Timer)$z i 75 17 %%

fil B WL AR G AT SE VR e T AR5 B 8 /(i . DUk Thfe, AT

SFR name

Address

bit

B7 B6 BS5 B4

B3

B2

B1

BO

WDT CONTR

E1H

name |WDT FLAG| - | EN. WDT |CLR_WDT

IDLE_WDT

PS2

PS1

PSO

Symbol 5 Function 2 fig

WDT _FLAG :

EN_WDT:

CLR_WDT:

IDLE WDT :

PS2,PS1,PS0 :

When WDT overflows,

Enable WDT bit. When set, WDT is started

A ISV,

HEN L 7N, BIVAES.

this bit is set. It can be cleared by software.

A 1V AR AL, i I, A R E L, T AR NS0,

WDT clear bit. If set, WDT will recount. Hardware will automatically clear this bit.
BTG COAL, BRI, BT VR SR8 BRI B 3hiE <0 "t .
When set, WDT is enabled in IDLE mode. When clear, WDT is disabled in IDLE

E 1 1“IDLE “HiA7,

SOV, ATV B E SR R

Pre-scale value of Watchdog timer is shown as the bellowed table:

A VHER a3 BUE, IR RN

PS2

PS1

PSO

Pre-scale
T 4

WDT overflow Time @20MHz

2

39.3 mS

4

78.6 mS

8

157.3 mS

16

314.6 mS

32

629.1 mS

64

1.25 S

128

258

——— ] — OO

el Ll k=] E=3 = I Kewll Raw)

[l B0 el K==l el Rell el el

256

58S

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

HE 1, FITREN R R
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W8P 12MHz:
F 13 U] = (12 % Pre-scale x 32768) / 12000000 = Pre-scalex 393216 / 12000000

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

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

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

*/
/* --- STC MCU Limited */
/* - JH/RSTC 1T RANE L F 1M B Hodt B ) ok B - */
7 R EAERE P i F BT L SRR, e */
/% VSRR R B AR 1 STCHY AR AR ST —--mm - */
J */

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

WDT CONTR EQU  OEIH & 1Ak
WDT_TIME_LED EQU P15 JH P15 IR T N T FE 7R AT,
AR I B TR AT ER 2 7% KT o 0 T ke K e ) K o
WDT FLAG_LED EQU  PL7
FPL. THEMIE T M E AR ST, A s se R N T = AL

Last WDT_Time_LED_Status EQU 00H AR, TR T 1 A TR FR R AT (B — UORAS AL
: WDTE AL 8] (Bt FH 1) Oscillator frequency = 18.432MHz) :
; Pre_scale_Word EQU  00111100B HO, JABIE 1, T =32,  0.68S
Pre_scale Word EQU  00111101B B0, JABNE T, T idi=64,  1.36S
;Pre_scale Word EQU  00111110B JHO, RENE I, T As=128,  2.72S
:Pre_scale Word EQU  00111111B HO, HBE I, T 4iE=266, 5. 44S

ORG  0000H

AJMP  MAIN

ORG  0100H
MAIN:

MOV A, WDT CONTR SR S AR T S AL

ANL A, #10000000B

INZ WDT Reset WDT_CONTR. 7 = 1, FHIIMIEAL BREZIETIME AT
;WDT_CONTR.7 =0, LHEL, #8350, RAM¥LIGH 2 N EEHLE

SETB  Last WDT Time LED Status ; B,

s WIGAALE T 36 H B TRL PR 7 KT IR AS AL = 1
CLR  WDT TIME LED s EHE A, REE T R R AT
MOV~ WDT CONTR, #Pre scale Word DAZNE T
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WAITI:
SIMP  WAIT1

AEAPATAIER) (A1) S5 T 103 2 AL

;WDT_CONTR.7 = 1, B TMEL, #JH3), RAM BN HEAE, NEMRTE

WDT_Reset:
CLR WDT_FLAG_LED

JB Last WDT Time LED_ Status,

ETER, MEE)
e TR AL, FEAE TV R AR AT

Power Off WDT TIME LED

s NTREKFBLEAT, R0SEARREAT

HRYEE TR A TR T 1 — VIR 1 B WDT_TIME_LED 4T,

A LUCEARRBUE K, B LR KA T

CLR WDT TIME LED

CPL Last WDT Time LED Status
WAIT2:

SIMP  WAIT2
Power_Off WDT_TIME_LED:

SETB ~ WDT TIME LED

CPL Last WDT Time LED Status
WAIT3:

SIMP  WAIT3

END

VKR TR AUR A5 VA I S AT
ST TS U TR AT 0 L VORAS BUR

AEAPATAER) (A1) S5 T 103 2 A

s ERSEAR VBN KA 143 S P [ 75 T
DR TP N TRIR 2 AT 1 _E— UOIRES R U

EAPATAIER) (A1), S35 T 10 = AL
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2.3.7 REHEMMREENEN

PR AT

e

WHE T IR AL

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

JE FEHIRESETHIFS | 2 R4 MWH P FER X 0000HAN FF 46 B 23
A (R A AE ITH PR
- . i X ISP CONTR %} . ~
EO SR =20 kit N 7 LFFUG f
Jash =&AL 23 ) 20175 G B EfﬁM%Fﬁ?&mmL%%E%ﬁﬁ
N AP
§=X DA
I XTISP CONTR | & RGN RGLISPI 152 7 X MR AT 72
FERIENCOHT AR | 7, KRB SR ISP R A, &1
=X A SO R X AT PR
IR . 2AF R G R GRISP I R X T WA $h AT FE
AENEN | REUEHE =
B ;%;igﬁi%' o KRB A ISP F B TR, 2

LB R AT R
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BIFE HAFHES[RIFIRINEE S F25(SFRy)

STC12C5410AD & 5 #. i WL FE 77 47 i 2% A1 B0 HE A7 6 2% 2 5 B M Sr gm bk 1Y, STC-
12C5410AD R 51 3 5 (LI BT B 72 7 A7 6t 2 A1 02 B _EFlashf7 gy, ANREVT A SMERRLE 7 47 7% »
R A N U A e (5 5 — EA FIRE 7 A7 i 3 {5 5 —PSEN. STC12C5410AD R 55 LYY
AT 7687 M BIEAF M 2%, FLAEYFEAIZ 4 L #170 iASHhhik 45 18]« Y 3ERAM (2567 1) AT
P ERAM (512F1) o [FFE, STC12C5410AD £ 51 5 WA T DL 5] 728 41350 B 47 1 2%,
(R 8 Ui 1) AR A s A7 it e 1 25 o

3.1 EFFhE=S

TP At gs A7 PR . BE RIS 255 . STC12C5410AD R 41 5. HL A AR Ak
T 1K~30KF T [l Flashfe FF 7705 25 . STC12C5410AD £ 41 & Fl 85 8 WL AL Flash 724 25 1)
Mok N R AR

OFFFH
Type Program Memory

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

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

Memory STC12C/LE5404AD 0000H~OFFFH (4K)

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

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

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

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

STC12C5404AD 5y WAL 2171t 6%

B HLEALG, FEF S (PC) B2 H0000H, MO000H EL T A HATRE . S oheb ity
25 F2 7 N il CORR AR W ) &) 07 TRE 7 A7t s St fEFEF 7 fas T, A s
—AEE N L, R A IS BN S, B LS E Sk SR LI N 1 Rk
FHATIRF o AR WO b BT IR 25 A2 7 (N I HBEE 2 0003H, 5 I % /4 B 280 T IR 55 A2+
AN T E 2 000BH, A1 H W 11 A T R 5572 3 N I HBIE 20013 H, B 88 / v H 2% 1 i H
AR 4% A2 7 BN I HE 2 001 BHSE o 58 22 1) o W7 AR 25 R 3 (RN 1 b (o A v ) DL B 0 ) o b7 2
o FHTAH AL A B N 1 ) [R] BE DX TR (8N 1) A IR, — MR AE L T TEIE ORAT 58 B 1) W AR 5%
TR, DRI, —RGCAE v e B bk (X 3 A7 T — S e AR R RS FE 4, 48 1) L IR AT T+ T e 55 72
Fr )25 (8] 40T

F2 ¥ Flashf7-6if 8% 1] fE 28 S R mFEIE 5105k LA, 3w T4 A i RS A7 (8 1 .
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3.2 HIREFEER(SRAM)

STC12C5410AD R 5 5. i WL EREE A 1 5124 TTRAM, 1] FH T A7 J50RE 3 AT 110 [] & SR A
REEHE . N ESEIEAAG As e BRI 4R A4 W sk 25 8] - Y EBRAM (2567-77) FIP 34
JERAM (256 FY) »

3.2.1 AERAM

P ERAMAL 256 4, T4 N34y : {K128FF5RAM (5154580513 E) . =128F %
RAM (Inte | 7E80527 ¥ F& T 51128 FTIRAM) S FFIR DI BE A A7 45 [X o (1282717 [ 4l A7 i 2 BE 7T
BT AT A Sk, T MOV R0 “MOV @Ri” #EAVHIAl. 128 FiRAM S FR R T e 27 A7
BLIX SAeh 3 B A R R Bl VS B, #48 FH SOH~FFH, Mokl 2% i) BARSAL E 2, (HAEE [ 2T
(), A5 P I S AS R 7 R LA 4y . w128 7T RAM A e fal#E S0k, @it “MOV @Ri”
a4V . FRERIhAE A AE 2R X Wl B S0k, JEL “MOv” #8451l

PFRAMA 25 # n F B s, kv /2 00H~FFH .

FF 7FH
1085 FEIR I RE 2 A7 2%
N (SFRs)
HRAM 30H
‘ 2FH
81(:) CIEDASSIRES
7 512875 L
N EHSRAM 18H . VTH
TAE4 2
00 10H
I
N RAM 08H 07H
oor L__L1E4L 0
1281 [ HBRAM

{1287 T RAMELFRIE FHRAMIX o 3 FHRAMIX XL ] 73 8 TAE A A7 e i IX, mifiSthkX, H/
RAMIX FOHEAR X o TAF 2717 2341 X ik MMOOH~1FHIL32B (F2745) 870, 43 N44] (g — 41/ —
M), HHAESASA TIEF A4, 95 NR0 ~ R7, HETARMYES(E., &
WA TAE RS, WL B HEEE . RO~RTZH M T Ees, RO RN HEAER
R . FEFIRESTFPSWE A2 P IRSIARSOZH & 5 M uifd H I TAE S84 . W R HPSW
FAFREIIANH . AT S hE X F b M20H ~ 2FHIE 164N 75 890 . 20H~2FH 76 B A [/ 7 3B RAM
BT — R ARG 0] DO B AT A — A A, FR12847, BT H R [ ik v ]
00H~7FH. {7l F Z00H~7FH, PHIRAMAL 128775 1yt th /2 00H~7FH; MAMRE, —
FHbhE R, Sebr b T B AR XA A HuhEFg R f e — AN, T bk [
—ANFARIG, AR AAE TR X . N EBRAMA () 30H~FFH 7T /2 Fi F RAMA HE #%
X.o —ANSALIHERRSEET (SP), HTHRMMERX . BAHEN )G, HEARIRESPNOTH, f&iH T
TAERAFERAOFIRT, Kk, FH P WG TR 7 # N XF SP BAIME, — Mk B 7E8OH L5 [
JCNH .
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PSW : BEFREFEHFS (WHT4Hh)
SFR name | Address | bit B7 B6 B5 B4 B3 B2 Bl BO
PSW DOH name CY AC FO RSI1 RSO oV F1 P

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

AC : BEOZEENAL . BHATINEEERS, YB3 A, BT IR IE BB E AL, ACHT;
R0 B AR EACH) H 52 78 T-BCDESINE . Jikis H 1) % .

FO : HM/4s&ELI0,

RSI. RSO: TAEZAFaSAMIEREN. WFER

RSI RS0 HTAEH ) TAE T A7 28 41 (RO~R7)
0 0 02 (00H~07H)
0 1 14H(08H~0FH)
1 0 220 (10H~17H)
1 1 34H(18H~1FH)

OV : i thbr A
Bl @ fRE{L
F1 : P bREALL.

P AEAREN. ZARESIG LRI BN ARACCHT LN B AT . A R mEgACCH LA
Houar s, WPEL 2 ZINERACCH KIAN B BE (BAH0M I, PALA0

HEFFE £T(SP):

HERRARE & — 8L H &7 88 . B B HERR T AE N RAMBR R IO B . RAEEN G,
SPHILEALALOTH, A3 HEAR S5 L HHOSHIE LI 4f, FHRE0SH~IFHH Gl & T TAE S A7 a4
1~3, HLEFRFF R R X, ) a4 SPAE e A8 N 80HE FE K HI{E N H. . STC12C5410AD
FAN A HURHER S ) AR, RO B R NHERR 5, SPIN &I A
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;P 2567 TTRAMT IR AR /7 (V4)

:/* ——  STC International Limited

/% —— STC @ksKF- &It 2006/1/6 V1.0

;/% == IR STC12C5410AD/AD/PWMARFH ML MCU PN ERY FERAMIF /R FE 7
/% ———  KERFEFFAESTC-ISP Ver 3. 0A. PCBAY T #gmfe T A Lt it

e REAERL A R, WAERLT DTG T STCROVER R — #/
e e ARSI, ORI T STCHI VORI — %/

TEST CONST

:TEST RAM
ORG
LIMP

ORG
INITIAL:

MOV

MOV

TEST ALL_RAM:

MOV

TEST ONE_RAM:

MOV
MOV
CLR
MOV
CINE
DINZ
INC
DINZ
OK DISPLAY:
MOV
Waitl:
SIMP

ERROR DISPLAY:

MOV

MOV
Wait2:

SIMP

END

EQU 5AH

EQU 03H

0000H

INITIAL

0050H

RO, #253

R1, #3H

R2, #0FFH

A, R2

@R1, A

A

A, @R1

A, 2H, ERROR_DISPLAY
R2, TEST ONE RAM
R1

RO, TEST ALL RAM
P1, #11111110B
Waitl

A, R1

P1, A

Wait2
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3.2.2 AERT E256FT5RAM (I8 EEAER, 1248 E1EIMER)

STC12C5410ADH Bl N BR T AR R256 715 TN FIRAMAR, BB 1256 71 9 @
RAM, HbifilyE [H /£ 0000H~00FFH. 15 7] PY 347 FERAMIR) 5 L AL 48051 58 LTS 1] A5 47 e RAM
HIJ7 A, HREAREMPOT . P21, P3. 6. P3. TRIALE. 7EJC4wiE S, WY FERAMIE T
MOVX4E 4V, B " MOVX ~ @DPTR”E#"MOVX @Ri"$§4Vil. fECIEFH, nlf#
Hxdatai BEMESSTRIT], 41”unsigned char xdata i=0; ”

00FFH
B
RAM
256
(HMB IRl 1)
0000H
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Y e 2567 TIRAMFI I A Fe ()3 EAE IR, B8 EAESNT, CIES)

:/% —— STC International Limited */
;/% —=  STC @h7k~F #it 2006/1/6 V1.0 */

/% —— J#zx STC12C5410AD/AD/PWMAFIHE KL MCU A 3 FERAMIE S F ff - */

i /% ——  ARJERFEFLESTC-ISP Ver 3.0A. PCBH) F#kgmfe LA i@y ————— */

fr e RELERRR R AR, WP ENI ) T STCRIVERL B — %/
e = BUREE O R B AR, WSO N ) T STCRIGER B — %/

#include <regb2.h>
#include <intrins.h> /* use _nop_() function */

sfr AUXR = 0x8e;

sfr IPH = 0xb7;
sfr WDT CONTR = Oxel;
sfr ISP DATA = Oxe2;
sfr ISP ADDRH = Oxe3;
sfr ISP ADDRL = Oxe4;
sfr ISP CMD = Oxeb;
sfr ISP TRIG Oxeb;
sfr ISP CONTR = Oxe7;

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

void main()
{

unsigned int array point = 0;

/% MR EZH Test array onel[128], Test array twol[128]%/
unsigned char xdata Test array one[128] =

{

0x00, 0x01, 0x02, 0x03, 0x04, 0x05, 0x06, 0x07,
0x08, 0x09, 0x0a, 0x0b, 0x0c, 0x0d, 0x0e, 0x0f,
0x10, 0x11, 0x12, 0x13, 0x14, 0x15, 0x16, 0x17,
0x18, 0x19, Ox1la, 0x1b, Oxlc, 0x1d, Oxle, 0x1f,
0x20, 0x21, 0x22, 0x23, 0x24, 0x25, 0x26, 0x27,
0x28, 0x29, 0x2a, 0x2b, 0x2c, 0x2d, 0x2e, 0x2f,
0x30, 0x31, 0x32, 0x33, 0x34, 0x35, 0x36, 0x37,
0x38, 0x39, 0x3a, 0x3b, 0x3c, 0x3d, 0x3e, 0x3f,
0x40, 0x41, 0x42, 0x43, 0x44, 0x45, 0x46, 0x47,
0x48, 0x49, 0x4a, 0x4b, Ox4c, 0x4d, Ox4e, 0x4f,
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0x50, 0x51, 0x52, 0x53, 0x54, 0x55, 0x56, 0x57,
0x58, 0x59, 0xba, 0x5b, 0x5c, 0x5d, 0x5e, 0x5f,
0x60, 0x61, 0x62, 0x63, 0x64, 0x65, 0x66, 0x67,
0x68, 0x69, Oxba, 0x6b, 0x6c, 0x6d, Ox6e, 0x6f,
0x70, 0x71, 0x72, 0x73, 0x74, 0x75, 0x76, 0x77,
0x78, 0x79, 0x7a, 0x7h, 0x7c, 0x7d, 0x7e, 0x7f,

s

unsigned char xdata Test array two[128] =

{

0x00, 0x01, 0x02, 0x03, 0x04, 0x05, 0x06, 0x07,
0x08, 0x09, 0x0a, 0x0b, 0x0c, 0x0d, 0x0e, 0x0f,
0x10, 0x11, 0x12, 0x13, 0x14, 0x15, 0x16, 0x17,
0x18, 0x19, Oxla, 0x1b, Oxlc, 0x1d, Oxle, Ox1f,
0x20, 0x21, 0x22, 0x23, 0x24, 0x25, 0x26, 0x27,
0x28, 0x29, 0x2a, 0x2b, 0x2c, 0x2d, 0x2e, 0x2f,
0x30, 0x31, 0x32, 0x33, 0x34, 0x35, 0x36, 0x37,
0x38, 0x39, 0x3a, 0x3b, 0x3c, 0x3d, 0x3e, 0x3f,
0x40, 0x41, 0x42, 0x43, 0x44, 0x45, 0x46, 0x47,
0x48, 0x49, 0x4a, 0x4b, Ox4c, 0x4d, Ox4e, 0x4f,
0x50, 0x51, 0x52, 0x53, 0x54, 0x55, 0x56, 0x57,
0x58, 0x59, 0xbHa, 0x5b, 0x5c, 0x5d, 0xbe, 0x5f,
0x60, 0x61, 0x62, 0x63, 0x64, 0x65, 0x66, 0x67,
0x68, 0x69, 0x6a, 0x6b, 0x6e¢, 0x6d, 0x6e, 0x6f,
0x70, 0x71, 0x72, 0x73, 0x74, 0x75, 0x76, 0x77,
0x78, 0x79, 0x7a, 0x7b, 0x7c, 0x7d, 0x7e, 0x7f,

b

ERROR LED = 1;

OK LED = 1;

for (array point=0; array point<128; array point++)
{

if(Test array onelarray point]!=Test array two [array point])

{
ERROR LED = 0;
OK LED = 1;
break;

else

OK_LED = 0;
ERROR_LED = 1;
}

}
while(l);
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3.3 455K IIBEF 723 (SFRs)

RFIR L E 27 A7 4% (SFR) A2 RO Fr 4 45 D e AR Bt AT 75 2.

LN RTOE Al R EE AT IR N

BHEER, 22— MRERIIGEEMIRAMIX . STC12C5410AD 2 %1 55 HLN R Bk D e 22 A7 28 (SFR) 5
PR S 1R 128 7T RAMS AL F AR [Rl i b Bl Y L, #1045 FH SOH~FFH, {H AR5k D RE %547 %% (SFR) 2525 H
BT U8 Ui .

STC12C5410AD ZF1 5. 7 WL R IR DI B8 75 A7 2% 44 Pk S sk i 5 4n R SR s

0F8H

0FOH

0E8H

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 CCAP2H CCAP3H
0000,0000 | 0000,0000 | 0000,0000 0000,0000 | 0000,0000
B PCA_PWMO| PCA_PWMI1 | PCA_ PWM2 |PCA_PWM3
0000,0000 xxxx,xx00 | xxxx,xx00 xxxX,xx00 | xxxx,xx00
CL CCAPOL CCAPIL CCAP2L CCAP3L
0000,0000 | 0000,0000 | 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,0000 | 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
P SADEN ADC_LOW?2
x000,0000 0000,0000
P3 P3MO P3M1 IPH
1x11,1111 | 0000,0000 | 0000,0000 x000,0000
IE SADDR
0000,0000
P2 Don't use
1111,1111
SCON SBUF
0000,0000 | XXXX,XXXX
Pl PIMO PIMI1 POMO POM1 P2MO P2M1
1111,1111 | 0000,0000 | 0000,0000 | 0000,0000 0000,0000 | 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
PO SP DPL DPH SPSTAT SPCTL SPDAT PCON
1111,1111 | 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 IERENE WS TR R K 4 T LAREAT AL HRAT, A REWE WS BERR I AN W] ABEAT f2 35 AT
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=) Bk Mo VSE {7 kit K 755 LB =R
PO Port 0 80H | Po.7 | Po.6 | P0.5 | Po.4 | P03 | Po2 | POl | Po.0 | 1111 1111B
SP HERRAEET 81H 0000 0111B
DPTR |DPL|  HdEdREr (L) | 82H 0000 0000B
IDPH|  #dfsktt () 83H 0000 0000B
SPSTAT SPLRZ# /7 #¢ | 84H | SPIF | weoL | - | | - | - | | - | 00xx xxxxB
SPCTL SPIZ % /7 %% | 85H |SSIG| SPEN|DORD|MSTR |CPOL| CAPHA|SPR1| SPRO| 0000 0100B
SPDAT SPI¥#li 75 /74 | 86H 0000 0000B
PCON HUJE PR 27 474% | 87H [sMoD | sMopo | LVDE | POF | GF1 | GFo | PD | 1DL | 0011 0000B
TCON | sEmf#eish|%r7Ees [88H| TF1 | TR1 | TFo | TRO | 1E1 | IT1 | IEO | ITO [0000 0000B
TMOD iﬁ%ﬁigﬁﬁ%ﬁ 89H | GATE| o | M1 | Mo |GaTE| ¢ | M1 | Mo | 0000 0000B
TLO JE I ER0M8AL AT 24 |SAH 0000 0000B
TL1 JE I 25 1IK8 A1 37 47 4 | 8BH 0000 0000B
THO E B 208 AL T f7 Ay [8CH 0000 0000B
THI SE I 518 ZF A7 4% |8DH 0000 0000B
AUXR et B 25 A 8EH | Tox12|Tix12| uART Mox6 | EADCT | ESPI |ELvDI| - | - | 0000 00xxB
WAKE CLKO }ﬁ%ﬂﬁﬁé*ﬂﬁj’%ﬁfﬁtﬂ SFH pcaWAKEUP | RXD_PIN_IE [11_PIN_1E[To_pN1E] - T - JricLko] tociko 0000 xx00B
AT AT A

P1 Port 1 90H| P17 | P16 | P15 | P14 | P13 | P12 | PLI | PLO | 1111 1111B
PIMO |P1E#EEL & 4747 250| 91H 0000 0000B
PIMI  |[PIABERELE & A7 a5 1| 92H 0000 0000B
POMO PO & 27 77450 93H 0000 0000B
POMI  [POIBERL B &5 17 #51| 94H 0000 0000B
P2MO (P2 KL B % 47 450 | 95H 0000 0000B
P2M1  |P2 4R B 4 4745 1| 96H 0000 0000B
SCON B0 15 %5 748 | 98H | SMO/FE | SM1 | SM2 |REN | TBS | RBS | TI | RI | 0000,0000
SBUF OdRZhE: | 99H XXXX,XXXX
P2 Port 2 AOH| P27 | P26 | P25 | P24 | P23 | P22 | P21 | P20 | 1111 111IB
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s Fik Huhk VSE A7l Je 7555 . g RAY
1IE T Fo R 2 A7 2 ASH | EA | EPCA_LVD | EADC SPI | ES | ETI | EXI| ET0 | EX0 {0000 0000B
SADDR | MWLHthEfz# 247 4% | A9H 0000 0000B
P3 Port 3 BOH| P37 | - | P35|P34|P33|P3.2|P31| P30 |IxIl1111B
P3MO | P3RS C & 77 /7 450 | BIH 0000 0000B
P3M1 | P3O E w7451 | B2H 0000 0000B
IPH | It 262 1% 428 | BTH | - |ppca_Lvon|papc_spin| psi| pTin [px 1| pTon| PX0H |x000 0000B
P AL S 2 7758 | B8H | - |PPcA_LvD|PADC sPI| PS |PTI| PX1 | PTO | PX0 [x000 0000B
SADEN | MWIHBHEHERIZF 745 | BOH 0000 0000B
ADC CONTR| A/DEEH 257758 | CSH [apc rower[seeepi[speepo[spc rac[apc_sarr[cns2[cnsi[crso] 0000 0000B
ADC_DATA | A/D¥HRE5 R 174 | C6H 0000 0000B
ADC_LOW2 | A/D¥s 445 2% 743k | BEH 0000 0000B
CLK DIV I 4t 3 4 2 AT B C7H | -] - | | - |cLks2|cLksi| CLKSO |xxxx x000B
PSW RS TZ 474 |DOH| ¢y | ac | Fo | RSt | Rso | ov | F1 | P {0000 0000B
CCON PCAFE il 25 17 3% D8H| CF | CR | - | - |CCF3|cCF2|CCF1|cCFo |00xx 0000B
CMOD PCARER A2 |DOH|cDL| - | - | - | - |cpsi|cPso| ECF |0xxx x000B
ccApMo | PCA Nllfeil;lsfe? Mode 11y s 1| - [Ecomo [capro| capno| mato | Togo [pwao| Eccro [x000 00008
CCAPMI PCA N]I:edglzlsfelr Mode DBH| - |ECOMI |CAPP1|{CAPNI1|MAT1 | TOG1 |PWMI | ECCF1|x000 0000B
CCAPM2 PCA I\/Il{()e(igl;lsfe% Mode DCH| - |ECOM2 |CAPP2[CAPN2|MAT2 [ TOG2 [PWM2|ECCF2 [x000 0000B
CCAPM3 PCA Nl[{()edgl;lsft:ei Mode DDH| - [ECOM3 |CAPP3|CAPN3|MAT3 | TOG3 [PWM3|ECCF3|x000 0000B
ACC EIIE EOH 0000 0000B
WDT CONTR| FHI 1M HZ/7es |E1H WDT_FLAG| - |EN_WDT| CLR_WDT |IDLE_WDT| PS2 | PS1 | Pso |0x00 0000B
ISP_DATA | ISP/IAP #i#fE#7 /74 | E2H 1111 1111B
ISP_ADDRH | ISP/IAP 8 fi k- 25 77-4% | E3H 0000 0000B
ISP_ADDRL | ISP/IAP &8z bt 75 /7 4% | E4AH 0000 0000B
ISP_CMD | ISP/IAP fis4 75 17%4% |ESH | [ - 1T - 1T -1 [ MsI | MS0 |xxxx xx00B
ISP_TRIG | ISP/IAP fir & fil & 27 {74+ | E6H XXXX XXXXB
ISP_CONTR | ISP/IAPY5 |27 /7#% | E7H |ISPEN|SWBS |[SWRST|CMD FAIL| - |WT2 | WT1 | WT0 {0000 x000B
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e " RN R JuyN
" Hisk HERE| o Lep | ALt
CL PCA Base Timer Low | E9H 0000 0000B
ccapor | PCAModule-0 Capture |y 0000 0000B
Register Low
ccapiL | PCAModule-l Capture | 0000 0000B
Register Low
ccapar | PCAModule-2 Capture | by 0000 0000B
Register Low
ccapsL | PCAModule-3 Capture |y g 0000 0000B
Register Low
B BEF 174 FOH 0000 0000B
pca pwmMo| PCAPWMMode o0 1 1 | 1 | |Epcon|EPCOL |xxxx xx00B
Auxiliary Register 0
pca pwmi| FPCAPWMMode bt 0 b | | C | L |EPCIH|EPCIL [xxxx xx00B
- Auxiliary Register 1
pca pwmz| PCAPWMMode 1ot 1 1 | 1 | L |Epc2n| EPC2L |xxxx xx00B
Auxiliary Register 2
pca pwmz| PCAPWMMode ot 1 f f | | EpesH|EPCIL |xxxx xx00B
Auxiliary Register 3
CH PCA Base Timer High | FOH 0000 0000B
ccapoy | PEA Module-0 Capture | ) 0000 0000B
Register High
ccapiy | PEA Module-1 Capture | oy 0000 0000B
Register High
ccapay | POA Module-2 Capture | -y 0000 0000B
Register High
ccapsy | POA Module-3 Capture | g 0000 0000B
Register High
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IR LA N EB05 1B WL FH 11— S 25 7 4«
1. F2FFITHER(PC)

FRJF T BB PCEY I R AT, AJE TSFRZ . PCFK 1607, J&& 1 TH kI k1844
G ) 2 A7 2e . B ML EFERE AT JS, PC=0000H, 5% 5 A HLNFE T () % B e FF G AT 72

1

3

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

3. BEF=s

B A7 e (L eV M BRyis B i 5 BN EsARC &4 . MUL  ABHE A3 BN 28 AR 25 47 28 B
HISAL LT 5 HUkH e, FrfS i 16AL e F R 1 AL IAEAT, S F T AEAEBY . DIV ABFE 4 HIB
MLLA, BEBFRAEAEAT, RBUFBAEBT . 2 ASBIE 7] LA 1EE FH B 2 27 11 8s .

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&fr. BATINEBEN, UGt EIBTAI A B, BT IS B E A (S AL,
CYHN1; xRz A0
AC : HHOIEENAL . AT INEE RS, MUBIMA AL, SRPATIGEIE HBIA AL, ACH;
RZ N0, VBB bR EACH) B B2 7 TBCOM N JiiZis B A % .
FO : HFP4REA0.
RS1. RSO: TAEZAEALHIIETES7 . RST. RSO:  TAEZ RSl fEfr. WF&

RSI RSO YRS B AR A7 28 41 (RO~R7)
0 0 04H(00H~07H)
0 1 14 (08H~0FH)
1 0 240 (10H~17H)
1 1 320 (18H~1FH)

OV : fHbrEAL

FO : HPt&ENL,

Bl : {REfI

P FEFFEAL. AR EAIIAZAATL B N sACCH AN B A . G B B ngeACCH 1A
HONTTHL WPE L M RINESACCH A EON L (BFE0N) I, PAZA0
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5. TR ET(SP)

HERRFRET R — AN L A A7 88 . T HR S AR TS AE N SRAMBR TR I B . RGBS,
SPHIHALALOTH, fH 7S HEAR S SE L HOSHA LI 4f, % RE0SH~1FHH Loyl JE T TIEwfrdedl
1~3, AR R HRIX X, 5 U SPAE A8 A80HE B K HIE N E . STC12C5410AD
RYVH WL MR ) AR, BB EE NSRS, SPRIAIE K.

6. BIEIEET(DPTR)

s 485 (DPTR) /& — 1640 & %5 /7 4%, HIDPL ({847 ) AIDPH (F847) 41 Ak, k=&
82H (DPL, ik 77) F183H (DPH, 1) o DPTRAZEALSr805 AL A it — 1] LA B Bl AT 1645 4 1 5 A7
A T] 23 551 X DPLI DPHA%Z 7 15 it A7 #4E
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$F4E STCI12C5410AD R 5B K HLII/O O %4

4.1 VOOZMARN ITERKNKEE N B

VoOfc &

STC12C5410AD R4 5. 5 HLETA /O 1113 A] b FAF Be B pea fh TAER M 2 —, W FRAr
TNo AFRERLSN Ay XA /59 Fd (bRAESOS L IR ) o SR HENR S L /58 . AT
(PR BT Ui th Thfg o BEAS 1 F 279 1l 25 A7 2% A (00 FF 27 42 il B S 51 I CAE 2R Y. STC-
12C5410AD R 5 8 5 HL b oL G A JE N EXU R /55 b4 (FE458051 IO ) #ixl. 2VEA LR hy
ST, 0. 8VEL NI AR T . BAN/O D IR BN AE A ml A F|20mA, {HEEANE Fr e KA HE
55mA

P3H#E <P3.7, x, P3.5, P3.4, P3.3, P3.2, P3.1, P3.0, JEP3. 60> (P3O H#tt: BOH)

P3MO[7 : 0] P3MI [7 : 0] /O s
YEXLH] (16458051 1/0 IR
0 0 FEHLIR N IA20mA , F7 LT N230pA
HTHliGERZE, R AN250uA~ 150uA
0 1 SRR C SR BRI, AIE20mA, PR E LD
1 0 SONSN C D
1 1 JHJE(Open Drain), N ERrHIBHIIF,  ZAH0

2405 MOV P3MO, #10100000B
MOV  P3MI, #10010000B
;P3.7 87, P3.5 N s BHET N, P34 Ed 4, P3.3/P3.2/P3.1/P3.0 AHEX A 11 /55 ki

P21 5E <P2.7, P2.6, P2.5, P2.4, P2.3, P2.2, P2.1, P2.0>(P20#hhlk: AOH)

P2MO [7 : 0] P2M1 [7 : 0] /O O
XA 1 (1458051 /O AR |
0 0 FEFEIRATIE20mA , F7 I A2300A
HFhliEiRzE,  SEFRAN250uA~ 150uA
0 1 pRiER A SR bR, TIA20mA, ENFRR D
1 0 SONEN C B
1 1 FHIF(Open Drain), A h pLBHMTHF, 4D

245 MOV P2MO, #10100000B
MOV  P2MI, #11000000B
sP2. 7 NTTR,P2.6 s At i 1 P2.5 A R BELA N P2.4/P2.3/P2.2/P2.1/P2.0 N HE XY [A] 1 /55 b Hi
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P10 E <P1.7, P1.6, P1.5, P1.4, P1.3, P1.2, P1.1, PL.OE>(P1EHshE: 90H)

PIMO [7 : 0] PIM1[7: 0] |/O OB (Pl.x WfA/DIER, 55 2c5 305 B I I 5w B )
YR (15458051 1/0 IR
0 0 FEHLIRNIA20mA , BT N230pA
HTHliGE Rz, 9FRAN250uA~ 150uA
0 1 e s b, nik20mA, BHNFR R HLELD
1 0 RN C @D, SO EERA/DEH, kIR
1 1 FFIRi(Open Drain), WIHEZI/O I FEAF AA/DE, A8k AR

2 MOV PIMO, #10100000B
MOV  PIMI, #11000000B
P17 TR, PL.6 a4t P 1.5 A v B4\, P1.4/P1.3/P1.2/P1.1/P1.0 N HEX /) 1 /55 _F 4z

PO E <x, X, X, X, P0.3, P0.2, P0.1, P0.0H, J5P0.7, P0.6, P0.5, P0.4 1> (PO #thhk: SOH)

POMO [1 : 0]

POMI1 [1 : 0]

/O HiR

0

0

YEXLA (548051 1/O IR
FEFEIATIE20mA , fi7 LI A230uA
HFHE R,  SEFRA250uA~ 150uA

0

1

WA C 9B B, Alak20mA, ENPR R D

1

0

SO C B

1

1

JFIR(Open Drain), P LRz s FHKTIT,  EAMn

24 MOV POMO, #00001010B
MOV  POMI1, #00001100B
:P0O.3 9 FT I, PO.2 g5 HEd 4 i, PO.1 Y = BRI, PO.0JNHEXL A H /55 Fhr

==
AR

BEARBEANT/O M AE G _Eh7 i 0 AE 2K 52 20mA ¥ HE FELIA G A2 LN PRI FLBH,, 41K, 560Q%), 7E
R A L IR B 20m AR Bz R (BN PR I R R | (HEEANES A I AR H A A B
1t55mA.  RIMMCU-VCCHRA I B AN R 1 55mA, MMCU-Gndiii H FL AR I 55mA, BRI /It H
LY AN BE e 1t 55mA.
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PR T/0 FUMI SR I 25 A7 S LBk &7 Tk, BAOTE T P A ify

P3 register (7] i 3-11)

SFR name| Address bit B7 B6 B5 B4 B3 B2 Bl BO
P3 BOH name | P3.7 - P3.5 P3.4 P3.3 P3.2 P3.1 P3.0
P3MO register (A1) {37 F-4)
SFR name | Address | bit B7 B6 B5 B4 B3 B2 Bl BO
P3MO B1H name | P3MO0.7 - P3MO0.5 | P3MO0.4 | P3MO0.3 | P3MO0.2 | P3MO.1 | P3MO0.0
P3M1 register (A~ 7] {7 F-41k)
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
P2 register (7] {3/ F-41)
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
P2 AOH name | P2.7 P2.6 P2.5 P2.4 P2.3 P2.2 P2.1 P2.0
P2MO register (AT {37 F-4)
SFR name | Address | bit B7 B6 B5 B4 B3 B2 Bl BO
P2MO 95H name | P2MO0.7 | P2MO0.6 | P2MO0.5 | P2M0.4 | P2MO0.3 | P2M0.2 | P2MO0.1 | P2MO0.0
P2M1 register (A7) {37 H4)
SFR name | Address | bit B7 B6 B5 B4 B3 B2 Bl BO
P2M1 96H name | P2M1.7 | P2M1.6 | P2M1.5 | P2M1.4 | P2M1.3 | P2M1.2 | P2M1.1 | P2M1.0
P1 register (7] {7 5-41b)
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
P1 90H name | P1.7 | P1.6 | P1.5 | P1.4 | P1.3 | P1.2 | P1.1 | PI1.0
P1MO register (A~ 1] {37 F-4)
SFR name | Address | bit B7 B6 B5 B4 B3 B2 Bl B0
P1IMO 91H name | PIMO.7 | PIMO0.6 | PIMO0.5 | PIM0.4 | PIMO0.3 | PIMO0.2 | PIMO.1 | PIMO0.0
P1M1 register (A Az-FH1k)
SFR name | Address | bit | B7 B6 BS B4 B3 B2 Bl B0
PIM1 92H name [ PIM1.7 | PIM1.6 | PIM1.5 | PIM1.4 | PIM1.3 | PIM1.2 | PIMI1.1 | PIM1.0
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PO register (7] i, F-41)
SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO
PO 80H name | P0.7 | P0.6 | P0O.5 | P04 | P03 | P02 | PO.1 | PO.0
POMO register(/~N 1] {7 F-41k)
SFR name | Address | bit B7 B6 BS5 B4 B3 B2 B1 BO
POMO 93H name | POMO0.7 | POMO0.6 | POMO.5 | POMO0.4 | POMO.3 | POMO.2 | POMO.1 | POMO0.0
POM1 register (/0] iz F-4k)
POM1 94H name |POM1.7 |POM1.6|POM1.5|POM1.4 |POM1.3 |[POM1.2 |POMI1.1 |POM1.0
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MOV direct, @Ri  |[AlRAMA ()4t 38 N B B ik 2 e 2 24 4 61
MOV direct, #data |37 BI#0% N BB bE# T 3 24 3 81
MOV  @Ri, A SR8 P 250 [H] 2 RAMEE T 1 12 3 4f%
MOV @RI, direct  |ELFZHbE 90 B0 % N (] ERAM A T 2 24 4 61
MOV  @Ri, #data |37 B35 N\ [ ERAME T 2 12 3 4f%
MOV DPTR #datal6 |16 37 HI¥0GE NEGRHe 4 3 24 3 81
MOVC A, @A+DPTR [PADPTR Ay hE AR hil F- 0k 550 p (1) B 26 N R a4 1 24 4 6f%
MOVC A, @A+PC  |DAPCAZEHHEAS HE 50k 50 b B 6 N B o 1 24 4 6f%
MOVX A, @Ri 18 4R ELEANISI I ERAM, (SfrHbdE) AN BN 1 24 3 81
MOVX @Ri, A i N EFESNEE Y RAM (8A7HbE) | 1 24 4 6f%
MOVX A, @DPTR | &4 FAESMIBN A 94 ERAM, (16A7thdE) 16 N\ BmEs| 1 24 3 81
MOVX @DPTR,A  |RII#EE 4 LAESME N JERAM (1647 Hihk) 1 24 3 8f
PUSH direct L e P O RN MR 2 24 4 61
POP direcct e JES Kt 3 3 N E B bt 5 2 24 3 81
XCH  A,Rn 217 5 BN AR AL 1 12 3 4
XCH  Adirect [ERE3: 10 ST = I g 2 12 4 3%
XCH A @Ri B4 RAM L B8 045 22 #ke 1 12 4 3
XCHD A, @Ri [ BERAMIF (2 1 5 RN B3 X e 1 12 4 3
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R EERERTR 2
o . FAT 120 Bk /LR [N/ L8 R | RCR
et ek s | FBEERSE | EE e H
CLR C e SR A DA 1 12 1 124%
CLR bit TH0 B Bzt bk fr 2 12 4 3%
SETB C B 1AL 1 12 1 1245
SETB  bit EERNERE AR A 2 12 4 3%
CPL C A 3R 1 12 1 124%
CPL bit AL R 2 12 4 3
ANL  C,bit |7 F E e AR “ 5 2 24 3 8
ANL C, /bit  [BEAZALFI B e A S AE 57 2 24 3 8%
ORL C,bit  [FEALA AN E A A “ B 2 24 3 81
ORL C,/bit  [FEOLA AN B L7 ) SBGAR “B7 | 2 24 3 8%
MOV  C,bit  |E eI N AT 2 12 3 4f%
MOV bit,C  [FEAAE N B4k Ar 2 24 4 61
JC rel AL L 7% 2 24 3 81
INC rel 7 A7 O 5 72 2 24 3 8fis
JB bit, rel  [E A N UNEE RS 3 24 4 61%
JNB bit, rel  |ELEEHIbEAL O EE RS 3 24 4 61
JBC bit, rel BRI EERE, 1ZA07350 3 24 5 4.81%
Bl RRIE S

ACALL addrll 2%t D WA TR 2 24 6 A%
LCALL addrl6 KA TF 3 24 6 af%
RET TR E 1 24 4 6f%
RETI Hh i [5] 1 24 4 6f%
AJMP  addrll daxt (D 2 24 3 81
LIMP  addrl6 K1 3 24 4 61
SIMP  rel LEROEE Y2 2 24 3 8
JMP @A+DPTR X DPTRA ()92 5% 7% 1 24 3 81
1Z rel RN N EH 2 24 3 8fif
INZ rel FInAAEEEH# 2 24 3 81
CINE A, direct, rel  [BRIN#5 HEhblk oo tbi, AHENEE| 3 24 5 4.8f%
CINE A, #data, rel |RIN&S S5 APELER, AHIZENH%RE 3 24 4 6f%
CINE  Rn, #data, rel [aif7as 5 ZEDELLER, AHHENEERS 3 24 4 6%
CINE  @Ri, #data, rel [[/#ERAMBR SV RIELLLER, AHENERE | 3 24 5 4.8f%
DINZ Rn, rel TR, AREER 2 24 4 6f%
DINZ  direct, rel bk o, EREE 3 24 5 4.8f%
NOP AR 1 12 1 1215
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FRA AT ORI T 4
B4 A FE1114484, Hirp.

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

FRAE T A s A A M 4iit, STCI2 &% 1THIS051 5 F L bbb 8 (11805 1 B F WLAE [RIRE [ T
PRI T s AT FE R T T8~ 121% .

EAPATI B S (k%) .

E4 RS IE1114484, Hirb.

BT T AT e RS HE12%

2B BT AT SERHE S 205

I EER PTHAT TR A JE39%%

BB AT PAT SE R FE S 3334

SN Bk rT PAT ERIFE S HEB%k

6/ B AT PAT SE AR S 2%k
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5.3 1480518 H#l35<S & X i¥f# (F3Z&English)
5.3.1 24580512 F I8 S E X ifE

ACALL addr 11

15

TgE:
AR

2541

SKE (FH) :
MITREER:
Z SRS

1A

743

ACALL¥E A SIUTE 26 FA A Faddr 1 1 ZEUT R ik 1 T2 . FEPAT Z 48 20,
BB PCIE G2, BIEEPCIEMACALLIY F—4464, SRIGH166IPCHIES AL
SR BN, [FIR 3T IR AT P N . AR5, FEMETPCAE A 507 ACALLYE
A ENVFET TSRS 2F AR, FE1—A16 A0 H bk, ZHhk Py R
RPN O HbhE . ZoRZ IR R A bbb b A0S EBEACALL Y J5 48 4 4k
T RNA2KBIIFEFAEAE T . ACALLIE A 7E AT I AL 48 AR EAL
SPHIWIUEME NOTH, #55 SUBRTNAL T2 /5 A7 i 2% 034SHIb IE AL, 4
RPATAL T Huhb0123HAN I HE 4

ACALL SUBRTN

B4 SPASH09H, P FRAMMHEOSHFT09H B 76 IR N 25 43 B N25HAN01H, PCEAS Ky
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~A817, a7 a6 a5 a4 a3 a2 al a0sZ&addrl1fIAT~AOfT

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

IhEE:
AR

241

ADD A,Rn
BROKE (F9)
WITEIER:

Z SRS
R1E:

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

ADD A, @Ri
ESKE (F1) :
BUTRIHA:
T HI A
BRAE:

i

ADDHE 2] HI T 58 At sre-byte i 2 s U5 A KM RN 2 AR 4RI ELA . JF
KA RET BIndsAt . RARIZHER, HHRTAA AN ERAFRE N, 5N
%y A EINA BN BB A AR E N, WIEE . AR IO S O I AL
B, BoRMETisE A R AR .

R RO AT MR AR TSR 7L BT, BERTALA R R S o hrik A, WEOV
N1, BWOVHEEE . EHATH RS BEEAM IS HARHE, OVELI R R I
B AN B TS Ao — 1R 5.

ARG HERAEROT AR T U7 5 B ae T hk. EHEThh. FAAasE
Fhk AR Gk

5 B as A R 535 H0C3H(000011B), ROMIMEHOAAH(10101010B). AT U1 N5
A

S
ADD A, RO

RINFAF I H N6DH(01101101B), MBI EACHTES, AP ECHIE H
FREOVHIE L.

1
1

[00 1 0] 1rrrx

ADD
(A)«—(A) + (Rn)

2
1

| 0010 |0101| |directaddress|

ADD
(A)«<—(A) + (direct)

1
1
[00 1 0 Jo1 1

ADD
(A)—=(A) + ((RD))
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ADD A, #data

EOKE (F1) :
HITEHA:

Z IR -
1A

[ 0010

ADD
(A)«<—(A) + #data

| 0100] | immediate data |

ADDC A, <src-byte>

INgE:
gl

2541

ADDC A, Rn

RS KE (FH):
MITREIER:
TR

RAE:

ADDC A,direct

EOKE (F1)
PITRHA:

Z HEHIRA -
1#BA1E:

HEHERL Bk .

PATADDCHE AT, Htsre-byte TR IR ERAE HOZE R br & — it n 21 2n 4%
AL, KL RETRMSAT ., WITEHELER, BEHETOA IR, MR
EHEL, BNEEE; HEFEMMAAR, WERMBEARE R, SUEE. R
RS HCEEAIN, S B AL B R M ATs A R R .

WS e A B AR BRI SR 70, BRER TN B AE R S o A . oV
B, BNPKOVIHE . fEHtfTa /5 B IngHmmHE, OVENL, FRARWNIEE
B MA—5E, B RA REE AA— IEAL

ARIE A IR E R VAR S0 7 20 A7 Tk, BT L. RS
bl LVAE L S N
% B g A 805 OC3H(11000011B), ROMIE NOAAH(10101010B), FEAiFRE
H1, PATW R4
ADDC A,R0O
ZUMEAFR 45 R N6EH(01101110B), 4HiBhidk i br SACHIE R, AR ECHIE H AR
HEOVHE 1.

1
1

[o00 1 1 [ 1rrr]

ADDC
(A)—(A) +(C) + (Rn)

2
1

[ 0011

ADDC
(A)—(A) + (C) + (direct)

| 0101 ] | direct address
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ADDC A, @Ri
ESKE (F1):

1

PITEH: 1
RIS [ 00 1 1 Jo 11|
#{E: ADDC
(A)=(A) +(O) + (Ri))
ADDC A, #data
BOKE (F): 2
ISR [ o0 1 1 [0 10 0] [ immediate data
#{E: ADDC
(A)—(A) + (C) + #data
AJMP addr 11
Ihee: Xk
B AIMPH &I T AT B B 10 F IS ST, U REFET I o
A4, HPCHE (PUGEN 2 JE) msho. BRAEE 7~ AT & 125527
TERIE K. BEREEE 1 H I HEEFIATMPHE & )5 — A48 2 I 1A TR —
2KBHIFE 7 A7 BT o
245): BB S IMPADRAL T REF A7 45 110123H, 454

AJMP JMPADR
I T0345H, AT 581%45 4 JFPCEALN0123H.

ESKE(FEM: 2

ZHHIYRAS

1A

[a1029 a8 0] 0 0 0 1 | [ a7 a6a5a4 | a3 a2 al a0
VEE: HEMHERA10—A8=al0~a8, A7—A0=a7~a0

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

IhEE:
1R :

2541

ANL A, Rn
B KE (FH) :
HITEER:

Z SRS

#B1E:

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

ANL A, @Ri
ESKE (F1):
WITEHA:
ZHIRAS
BRAE:

XA AT SIEHE

ANLFE 244 t<dest-byte>Fli<src-byte>FT 48 i€ KA 7 1T IR M T 25 5ig
B, R H A R E<dest-byte> BT 8 i€ 1 H AR . 12384 AT A 2 52m
Y A

P ERAE R AR Fe vro Rl SRR . 4 H RIRAEEOy B, JiRiEHn
Ve Tl BT, ISR AI Gk, 24 H B R RO B L
I, PR RO DU B0 a5 BT R AL

R MiZdR M T s i LN, BN AR Bk BT H o R 8
BB OVNGIE R

W B BRI 9 25 H0C3H(11000011B), 2R AE9R01 P9 45 955H(010101011B),  JE

¥
ANL ARO
PAT 45 52 BN M 442 41H(01000001H) -
2 H RV E RO AT B S hE BRI, ANLYE 4 ] FSRITAEfTRAM #7080 %

TEPERF A7 as PP AOSRLEAE 5 o BRl 710K e ML DR s 2o R 7 1T R] REA T
#, WERER BT 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) N ((Ri)
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ANL A, #data
BEKE (FDH): 2
ISR [ o101 Jo 10 0] [ immediate data

IE: ANL
(AY—(A) A #data

ANL direct, A
BEKE(FDN: 2

WATEHEA: 1

ZHEFIZRES: [ 0101 [0 0 1 0] [ directaddress

BIE: ANL
(direct)«—(direct) /\ (A)

ANL direct, #data
BESKE (F1): 3

WITEHA: 2

ZHEFISRES: [ 01 01 [00 1 1| [ directaddress | [ immediate data

#1E: ANL
(direct)«—(direct) A\ #data

ANL C, <src-bit>
INgE: AR TEH 5EH
1RB Wi sre-bit R /R AT RAS N0, IEFHAbREN; BN, CRFFEAAR &R
YHPRE AL . EILmIE ST, BAEEGTTR «/” £75RRrE T Hn 75 250t
B FHUATHUS, SRIEAAE N IEIRAEEL, (BRI EROR A 2 . %38 S EPATINAR
SRS H A Z AN bR E AL

PEIRAVE R R AR B B T 0ty 5.
240 NS FHY HACSP1.0=1. ACC.7=1FOV=0l, ¥ifFrECEL:

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

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

#1E: ANL
(©) < (©) A (bit)
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ANL C, /bit

ESKE(FTH): 2

ZHHIRAS :
#BR1E:

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

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

IhEE:
VAR :

2451

AP ERAE RS U 72

CINEF JG LB AN R KD, IR = AN F A . HArHubk Ao T
CINEFE A 5 Ja |/ F 5 W 75 e S RPC I M AT CEARCINER) T — 4484 1
D) ARG SR AR — AT SRR, HAE AN T IR R O R JEAF
SR, MAKGRRAREEL, BN AR EE T . (HERAESAR T A2 50

<dest-byte>Fl<src-byte>ZH G ek, RVF4FFHER . B NESAT] LLS(EA ] B

52 5B RO T BVHGHE A7 LU, G D T I O R AMLBE T B 24 B T4 %5 17 3 45
DA S R Btk A7 EL AL
BCRIMESAFEN34H, RTELEHIHHEAS6H. W45

CINE  R7#60H, NOT-EQ
; e ; R7 =60H.
NOT EQ: IC REQ LOW ; IF R7 < 60H.
; J ; R7 > 60H.
IR K MAr EE L, FRFBE RN SNOT_EQAb. # T2, il et bz
&, ATLAERTZ KT 60HIE /N T60H

G 1 A 2 34H, A FHE4

WAIT: CINE A,P1,WAIT

WG B bR GRS T T, ROV B gs M thoh34H, BIATPL (K EdEAH
L, (hnSRPLE O EUE R AL E, BAFEFAMAEHIEIR, B RIP L 5
A R340 1E. )

CJNE A, direct, rel

EOKE (F1)
MITRIH:
— IR -

151

3
2

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

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

Z I GREL | 1 011 | 0101 | | immediata data | | rel. address |
#AE: (PC) «— (PC)+3
IF (A) <> (data)
THEN

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

©) <1
ELSE

(©) <0

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

IF (Rn) <> (data)
THEN

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

C)«1
ELSE

(C)«—0

CINE @Ri,#data,rel
BOKE(FD: 3
HITEAER: 2
THEFISES: [ 1o 11 Jo 1 1] [ immediatedata | [ rel. address
#1E: (PC) «— (PC)+3

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

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

(€)1
ELSE

(€)<0
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CLR A
Ihee: TERRZRmaY
WRA: IR H T RINSARFTA MG, AEmbsEAL.
200 B R INaRARIN 2 N5CH01011100B), AEATE4:
CLR A
PATIE, RIN#BIEA J900H(00000000B).
EBEKE (FMH: |
PATEHR: 1
ZHEBISES: [ 1110 Jo1 00
#{E: CLR
(A)—0
CLR bit
Ihge: TEERENL
YRR bt RRIANER, WA EM S Z M. CLRW A T ECEE A W H
DRI IL VAR
2450 Bk D 1T EdE A5SDH(01011101B), A4 484
CLR P12
PATIE, Pl LI 1% B H59H(01011001B).
CLR C
BEKE(FH: 1
PATEHA: 1
RIS [ 11 0 0J oo 11
#{E: CLR
(C)«<0
CLR bit
BSKE (FH): 2
PATARR: 1
Zi#EHEI%RAD: [ 1 100 Jo o1 0] [ bitaddress |
#{€: CLR
(bit) — 0
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CPL A
IhEE: RINERARK
WRA: F BUNBRARIE AL EREUS, RIECR N IIALAE N0, JESRAORINIAE N1, %55
Wi AR AL
2450 & BINESAK N ASCH01011100B), ABA$54

ESKE (F1) :

CPL A
PATIE, BEINESmI N AZE0A3H (10100011B) .
1

RIS [ T 1101 Jo1 00
#1E: CPL o
(A)—(A)
CPL Dbit
Ihee: Wbitr &R AR IR
BEER: FoitE R FRE IR, RUERACN TR N0, ERA0RIE N HHIRE
L e BIF . CLR A TR AR ECaizE i nf B S hk AL .
R WZAE 2 bl F SR A ol i 1 RPIRAS, IS A bit BT AR BT 2 ity 1143
LR, ARG E R A EeRAs
26450 WP CWEHE N5BH(01011011B), HAfE4
CLR PI.1
CLR P12
PATTEIGE, Pl 14 1% # 95BH(01011011B).
CPL C
BEKE(FH): |1
ZHEEIZRES: 10 1 1 oo 11
#fE. cpL
(©)<—(©)
CPL bit
BEKE (FH): 2
ZEHIZEES: [ 10 11 Jo o1 0] [ bitaddress
®E: cPL
(bit) < (bit)
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AR

2541

s AEINEIBSEZ )5, R RIS AT 1t B

DAFGA X RINEF AP AR B AT Inikis 5 A 8 A Bt it 17 %8 (ADDER
ADDCH5E4 1 LA FH SR SEBLF S FR4EBCDRS IINGE ), AR B0 I B

WS BSR4 (BA23~020) KT9 (xxxx1010~xxxx 1111) , s nikis s
G, HHEhERIAREACHL, IBADAFEA MO ME] BNEE b, LATEAR4AA 4 SR
BCDH(F. #n6ja, f&abifm LA, HEafr#iiont, Ble—Erarfkis, L
o fa AR SR E L (HTE AR TR SR PE S, AbrE SRR
SRIE.

W HEAIARE I, B EAN A B9 (1010xxxx~1111xxxx), HEADATE A
fEehngman, fEmafi A IETKIBCDEL Y, BEAERIrEL. & mafia ity
H, MVE B AR ENL, BN, AR AR E . AR ERPRES R T R
ABCDHHE 2 AR K T99, FMDATE A £43CPUTT LU B 3k AT -3k nikiz
Ho FE, OVIREASZRM,

DAL UL LIRAEIE — MBS AN 5. SEBR b, RIE BInZsAFIPLZRRA
FPSWH AR N Z, DAFROOH. 06H. 60H. 66HINF R ANE8A b, Ml SeI-
L

VR R RA T INEEE, TREEZHDAIE A R InAT 753k
B OVBCDEL, AL, WIERSEHTHAT R IS E, DARAS AN S ATy
HI R

WR B s NS N56H (01010110B) , Fon ik BS6HIBCDRY, 2947943
FINZ¥N67TH (01100111B) , FonTitfl$67rIBCDIY . HEMibrE N1, MRS

ADDC A,R3

DA A
ST AR TS BN, BNBSAR A RO0BEH, HERLER £ FIARIERL b & b

B, DABUT THERIEEE, 4 ZNEAR N 248 424H (00100100B) , Fox|
HEHIER24BCDS, HEi2E56. 67 bR EZ ARG AT . DATRA S 0EH L
WEEN, XRREAT ke, KA TEB . 561 67 IHIAIN124,

HEBCDAS A A &0 - 0IHEL99H, 7T LASZHL N1 81 . s 2 s vl ah{E
N30H (Kor ik H1%30) , 54751
ADD  A#99H

DA A

B CE N, BINSeARMEIEAS N29H, BK30+99=129. Ini:Fnfrfs i imar
PIEE s B a8, BI30—1=29.
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BOKE (F1) :
WITEHA:
ZHHIRAS

#BeAE:

1
1

[[11 01

[010 0]

DA
-contents of Accumulator are BCD
IF [[(As)>9]V[(AC)=1]]
THEN(A;) < (A +6
AND
I [[(An)>9]V(©)=1]]
THEN (A7) < (A7) + 6

DEC byte
INgE: HEBYTERMRER AR
AR : BYTEFTRRM AR 21, a5k N00H, A E1E, AZROFFH.
WAEREM SRR, %3845 LR ERER T B Fht. F7aT
b ERESHEE A A T4t .
R UDECHR A H ek o D RS, BYTERTR IR & M 1 4
HEES U2 P IREUR, AR ST LS BUR AIRAS
245 XA A ATFH (01111111B) , N #BRAMEITEHFI7TFHER TCHI N 25 5 N
00HAI40H, 484
DEC @RO
DEC RO
DEC @RO
PYATIG, ZAE2R0M N AAS R TEH, M EBRAMIK7TEHFI7TFH 575 (1) N 2543 3148 H0FFH
FI3FH.
DEC A
BSKEE: |
PATAR: 1
Z#HEI%AS: [ 00 01 Jo1 00
#{E: DEC
(A)y—(A) -1
DEC Rn
BSKEGED: 1
;| | 0001 | lrrr
#1E: DEC
(Rn)«—(Rn) - 1
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DEC direct
BESKE (F): 2
PATAHE: 1
ZiEHI%RAS: [ 0001 o 1 0 1] [ direct address |
#{E: DEC
(direct)«—(direct) -1
DEC @Ri
BESKEFEW: 1
RIS [ o001 Jo 11
#1E: DEC
(R))—((Ri)) - 1
DIV AB
InfE: Rk
AR DIVH A4 R INE A 7 JC 75 B H b A Fr A7 25 BH IS AL L FF 58 4,
FETZ2INgAY, REE THERBT. AR ECHE R EoOVIEE.,
Bilh: R FFRBIIVIMAE A00H (BIFRECAH0) , HAPITDIVIES G, BN
AR B AEZEB R I RAH 1, Bl AR EOVISH E AL . HAETATIEIL T, HEL
R ECH 2 EE .
25450 R B NES1E 8251 (OFBHEL11111011B), ZF7#BRIME 18 (12HEK,
00010010B) . Mifg4
DIV AB
PATE, BINESMME A 13 (0DHEL00001101B), 7 A$BIIMEAS 17 (11HEK,
0001000B), I1ELFF4251=13X18+17. BEALAIEE AR EH G E .
BSKE (F1):
ISR [1 0 0 00100
#®1E: DIV

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

IfjgE:
TR

25451

DJNZ Rn,rel
BOKE (F1) :
WITRIER:
I RAD -

#BA1E:

T, ROk

DINZIEA B K 1N RE BT R B =201, WRLE R AN, WEREE
SRR AT AR e e A LT . ISR B LA ERAE RO N 00H, RS AR A
OFFH. iZIEAARMbrEAL. B4 H ARl i85, HoeBPCEm2 CRifgm F—
ZARLME ), RGNS 28R BERIR A 755 A R B2 2 i BIPC L 22 B Ay,
byte TR I HRAE BT R A a7 A7 2% S0k s E e Sk

VER: SIZAR AW RAS O H BB DIRAS . A byte ITAR IR 1 H s & Mty
i B A7 B P R B, T AN B S

% P ERAMI40H, SOHAI60H R JC/ Jill/7 /5 01H. 7T0HAI15H, NIfE4
DINZ 40H, LABEL 1
DINZ 50H, LABEL 2
DINZ 60H, LABEL 3
PATZ G, FEF B B FF S LABEL2AN AT,  HARR 3N RAME TG I 548 %,
00H. 6FHAN15H. Z AL 1T/ MERIL AT, BN LG H 4 F R0, AN 2 ki
%A

{5 FIDINZ 454> 1] UL (o 7E A2 e b SEBLPS s KB 3R, b A — 4638 2 3t mT
PUEERE R Sz B P 2 K FE (I [B] 28 3R (2~S1I2AMHL 88 A .« F54 541

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

BAGEP LTI R R FE8 K, MIMZEPL. 72 A4 kb, BFA Kol 3 223 4 B 28 )
1, Hrp2AADINZER A BIATHTE], 1A ACPLAE A AT 1R .

[\

| 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>
RE: Tl
AR INCHE A Fi<byte> TR E MIEHR . R 5K A8 VFEH, N1 542 500H,
IR LR G, R F S HRIR, FER T, BT, SRS
hE
VR WFIZIE A R B EEPIRAS, T8 Abyte TG BB 2 M i
i HH B A7 B P R B, T AN 2 B A S
2450 R FTEAS0M A2 NTEH(0111110B), P HERAMIK 7TE A ST A TF 58 73 I 77 E OFFH
F40H, N454 751
INC @RO
INC RO
INC @RO
PATTEEEG, FATRROMI N AL NTFH, T N EERAMATEHAITEH B TG N 25 53731l A5
JO00HAI41H.,
INC A
BEKEGEFED: |1
HITEHEE: 1
Zi#HmAS: [ 00 0 00100
#B®IE: INC
(A) < (A)+]
INC Rn
BEKEFEN: |1
HITREE: 1
I YRAD |OO 0 O| lrrr
#1E: INC
(Rn) «— (Rn)+1
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INC direct
BSKEFED: 2
“HEFISRES: [ 0000 Jo 1 0 1] [ direct address |
#BAE: INC
(direct)«—(direct) + 1
INC @Ri
ESKE(ET: |1
“HFIES: [ 0000 [o1 1
#BIE: INC
((Ri))«—(Ri)) +1
INC DPTR
IhRE: Hukfeerim
AR ZIR A SLBUSDPTRINI T RE . THEVERE IR, X2 160 a4, (KA 7
DPLMFFHIE 012 545 H00H,  [FII3E67 2w 67 7 DPH . A EAS AR EAL
AR R ME— 155 160 A7 A I 1R 2 .
241 R A4 DPHAIDPLY A 45735l N 12HFI0FEH,  WI$E 47 1)
INC DPTR
INC DPTR
INC DPTR
AT 5E S, DPHMDPLAS A 13HAIO1H
BESKE (FED: 1
TR [ 10 1 0 o0 1 1|
#B{E: INC
(DPTR) « (DPTR)+1
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JB bit, rel
Ihge: A ALEE Bk
WER: W RbitfCE AL EE L, WBkES Brel i dE i ML Ab L3 AT, B, 4REEHAT T
— %64 BRI B brshhb iz a7 00 S inPCi e, AEFE R — 4% 4R
A0 R, SRS el TR A 5 FIAD e i (P82 ER3AN 1) nE
PC 2%, HrPCIEED N B ARHtE . %454 R AR B A 20, (R4S 2 oAR FL 4
ERRTRERE L (o N3 AL LY TSy A
25450 BV A AR N11001010B, B hn#$HIME NS6H (01010110B) o MIFE4
JB  P1.2,LABELI
JB  ACC.2, LABEL2
¥ S ERE P bR S LABEL2 AL - 34T
ESKE (FH): 3
ZHEBI%AS: [ 0010 Joo0o0 0] [ bitaddres | [ rel address
#1E: B
(PC) « (PC)+3
IF (bit)=1
THEN
(PC) « (PC) +rel

JBC bit, rel

ThEE:
gl

2541

BEKE (F1) :
PITRHA:
Z HEHIRA -

RAE:

T BRI I HE =

Wbt RF AL B 1, TPKs 5 Z B 4% Blrel AT 2 MM HE AL P07 . iR
bitf R AL 0, W 4RSAT N —2%F84 . BREER B bRk 42 I8 0~ 7 2005
JeIINPCHIME, EHIGIA N —&45 M e = ihbl, AR5l ITCRINE 755 I
SRR GEAHIHE3AN T IBIPC_EE, HIPCEE N HArhl, W HiZ#iEAR
SEMAbR AL

VR WHRIZAR A4 RS S 51 R FRIR S
14 H SR A7 s R I, T AN 2 BB RS
5 B ge i 9 45 A56H(01010110B), NIHEAFF 4
JBC ACC.3, LABELI
JBC  ACC.2, LABEL2
1 FEE P 2 S LABEL2AL 24047, H R #s &4 N52H (01010010B)
3
2

[ 0001

-4 byte TR A Bt 2 Mg

| 0000 | | bit address | | rel. address

JBC
(PC) — (PC)+ 3
IF (bit)= 1
THEN
(bit) < 0
(PC) — (PC) + rel
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JC rel
Thee: FEHiAnE L, ke
VR R ARE N, AR T BEEE Blrel FrARR bbb Ab 228047 B, 4REEHUT T HI
B4 BREEI B As bt B 5 5 SR inPCHIfE, (FH 4R M B HEICTE A
T—&fA el REEl MENA /S MR E BT
THRIPC b2%, HMPCEI N HbrHbtil . ZEEA S mbrEL
200 AL AR B 0, R4 F A
JC  LABELI
CPL C
JC  LABEL2
PATE R, AR KL, JFFEEF PN 2455 LABEL2AL L4047 .
BESKEFEN: 2
“H#HEIHES: [ 0100 000 0] [ reladdress
#B1E: JC
(PC) «— (PC)+2
IF (C)=1
THEN
(PC) « (PC) +rel
JMP @A+DPTR
IhRe: [HEEkEL .
WEA: 0 R nEs AT 8L LT 5 EdE A oh I R B AR N, JLRUE N — S 2k
THIFR A R, fEBARR P IHEESPC. PUAT 164 AR, (R FFTDPLIKE 2
137 TDPH. RMBAFEIETEE DPTR N EEHA KA . AT bR
&AL,
200 R ZEnEATEAEE N0FI6) . NHKFEL 7 FH5 155 7 ke B4 T Bk
FIMP_TBL {1456 AIMPHE 4 I — 46 2447
MOV DPTR, #JMP_TBL
JMP @A+DPTR
JMP-TBL: AJMP LABELO
AJMP LABELLI
AJMP LABEL2
AJMP LABEL3
WERFFIEPAT LIRAE LT FIN, BIMESAHMEN04H, FBAFET A& B Blhr 5
LABEL24b 23447 .
ERE: AIMPRE—MFETRS, NMmAEBERS, S BR84S 1N O HbE K O
ZE2ANFAT
BESKE(FE®H: 1
HITEER: 2
“HHEHES: [ o1 11 Joo 1 1]
B®AE: IMP
(PC) « (A) + (DPTR)
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JNB bit, rel

Thig: W RbitHTRRIALA I LBk .
W A RbitHrRR IR0, WEERE Blrel FrRF A MbIE L AT, AN, ASHhAT F—%
B4 BRI BAR b ANt i 5. e nPChfE, MEHSE R N — &1 T
Hk, ARG e TR IE 755 MR R & (82137 InFIPC B2, Bl
PCERIy Hbrtbhl. 12352 2N BRI 80, (BRSSO UE, T HiZi%
VEAR 25 m bR AL
2450 st 1A 9110010108, RINESHIEN56H (01010110B) o HE4 741
JNB  P1.3,LABELI
JNB  ACC.3, LABEL2
AT J5He 3 B 7 e B b 5 LABEL24b 24047
BEKE (FM: 3
ZEHI%AS: [ 0011 [000 0] [ bitadres | [ rel address
#1E: INB
(PC) — (PC)+ 3
IF (bit)=0
THEN  (PC) « (PC) + rel
JNC rel
Thig: Rt fobr BRI Bk
WRR:  WCRBEAARE N0, WIREFPBbEE Blrel T AR KIMAL A LT BN, ARSERAT T I
B4 BRI HAR AR I A N Oy k5. SenPCIIME N2, A FLHE S HINCHR
AR T AR AL, SRIE T ACRKIA 1T 5 A R B (FR 2 AR 7
) IEPC_ L%, HHIPCERIN H AR ML, ZEAE A SRR EAL
2450 B AAR B, M4 FFA
JNC LABELI
CPL C
JNC LABEL2
PATEERSE, BEAAREA K0, JE BB B b7 S LABEL2AL 24147
BEKE (FM): 2
ZHEBISAS: [ 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 R ki
WA R FINSARAEMT AN, B ARER Bk Elrel PR AR AU HIIEAL 24047, 2RS4
RLHRO0, GREEPAT T — 2484 BhEGH H ARHL 2 00 R 07 Gt 55 JedBPCRO (B
n2, 2RJELrel FriCR AR5 R s & (RS E2D 73 melPC EX, #
IPCAEEN N H ARt . #RAF LR NS HIEA SR AR, AR &AL,
2450 BRI IIYILAEN00H, MR 471
JNZ LABELI
INC A
JNZ LAEEL2
PATTEESE, BN N AL ROIH, BT &P FIbR S LABEL2A E 34T .
BOKE (FH): 2
ZHBIMIS: [ o1 11 Jo o0 0] [ reladdress
BIE: INZ
(PC) «— (PC)+ 2
IF (A)#0
THEN  (PC) « (PC) + rel
JZ  rel
ThRE: 47 BRIMASHI A N0 NI B
WA R RN SARER —AN0, TR ARE Bk Blrel T AR AL AL 24047, IR &4
RL#R N0, FRBAAT T — 26154 BhEEH H etk # n ~ 07 05 SedEPCH(H 1Y
N2, SRl AR M F 5 A i B (82 1SR 799) INEIPC B, Hr
FIPCEEN A H bt #RAEERE T RIS HEA 2R AR, ARt E L.
240 BREMESIYIREN0IH, R4 75
JZ  LABELI
DEC A
JZ  LAEEL2
PATTEEIS, RINERIA AL RO0H, HFL P4 $h5 5 LABEL2Ab 244047
ESKE(FNH): 2
ZHEBISRAS: [ 01 10 000 0] [ reladdress
B J1Z
(PC) «— (PC)+ 2
IF (A)=0
THEN  (PC) « (PC) + rel
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LCALL addrl6

IfiReE:
AR

2451

BEKE (FMH):
WATEER:

RAE:

KA

LCALLH T Haddr1 6 Fr4g kA FHIFE . B0 PCHIME R N3, (F15PCHEIA'ERE
LCALL T —4458 4k, SR 511667 PCIKS AL A i 81K vk AR (Ko7 71
), RN ERRIEE N2, SRS PR LCALLE A 1045 2 22715 R AF 3 5714 (R B0as 4 i) 2
APCIH & T DPHAVRAL F T DPL, 25 M BT IPCHT T B [ ik A FF 4B 04T o

T FHIFE T DU T 64K BFE A7k 28 18] AT A M kb A o ZARAEAS T AR AT

AR S FIMILEMEN0TH, 455 SUBRTNA 73 Bt (1 FE 7 A7-fifs 2 kit v 1234H. B AT U0

T THibk0123HFE 4,

LCALL SUBRTN

FeABEAZ 09H, N EERAMIOSHATO9H 5.5 ) N 4543 B 26HAT01H,  HLPCHI 4]

{8 N1234H.

3

2

|0001 |0010|

| addr15-addr8 | | addr7-addr0

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

(PC) «— addr,s,,
LJMP addrlé
hRE: Kbk
WAA: LIMP{E1SCPUJL K BkHE Bladdrl 6FTHE I HBHE AL PATRE Y« $EIZ4B AR FI 2R
3T A W ANFE T T BB PC I i 67 T2 1T DPHAME AL T2 DPL . F2J5 M PCAEL X I [14)
Huhik A UG AT o 1Z 1647 B bk o] 57 T 64K BFE 7 A7 il 25 18] FRAE A Mo hik Ak o 12884
ANFEMAAR BN
Z450:  BIFR S TMPADRYY /> it (IR FE A 2 bl )y 12340, A2 T3kl 1234HK45 4
LJMP JMPADR
PATSERE G, PCIYRETEAR N1234H.
BEKE (FEDN: 3
Tt R | 0000 | 0010 | | addr15-addr8 | | addr7-addr0
$24{E: LIMP
(PC) < addr,s,,

121



STC12C5410AD £ 51| 5 Fr HLAE S

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

INRE: kTR
AR BB E R B AT AR R N A B 228 L E BT R B I e . %
R RS MR FRERERL, WA SR H M 25 A7 SR AbR AT
MOVHE 42124 A b A RIEIIE 4, IEEAEEOR B el Ak, 3
hE )7 TR 15F
2645 R N EBRAMII30H LTI N 25 940H,  T40H . TT I N 45 A 10H. 3 11 A
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

PATERG, A0 EN30H, RN 1IN A N4A0H, FA7E4BH
W2 910H, RAMAA0HE TCFIP2 111 N 253 H0CAH

MOV A,Rn
ESKEEFED: 1
WATAH: 1
THERISRED: [ 1T 1 0 [ 1 rrr

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

*MOV A.,direct
BEKEFM: 2

ZHEIES: [ 11 10 Jo 1 0 1] [ directaddress
BiE: MOV
(A)« (direct)

EE: MOV A, ACCELHIES.

MOV A,@Ri
BEKE (FT): |1
BUTEHR: 1
THEHEIRRD: [ 11 1 0 Jo1 1

#®1E: MOV
(A) « ((RD)
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MOV A #data
BESKE (F19):
HATEEA:
i 4RRD :
1BR1E:

MOV Rn, A
BEKE (FM):
WATEER:
ZiHIRAS
BRAE:

MOV Rn,direct
EOKE (F9)
HITEHA:
4D :
1A

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

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

MOV direct, Rn
BSKE (FM)
WITREIE:
— HEHIRAS -
BRAE:

[ 0111

[0

| | immediate data

MOV
(A)«— #data

1
1

[[(1111

[ 1

MOV
(Rn)—(A)

2
2

[ 1010

[ 1

| direct addr.

MOV
(Rn)«—(direct)

2
1

[ 0111

[ 1

| immediate data

MOV
(Rn) < #data

2
1

[ 1111

[0

| direct address |

MOV
(direct) <« (A)

2

[[1000

[ 1

| direct address |

MOV

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

THEFISES: [ 1000 Jo 10 1] [ diradde (sie) |
B1E: MOV
(direct)«— (direct)

MOV direct, @Ri

BESKE (F1):
HITEER: 2
ZEHEAD: [ 1 000 Jo 11 i ]| [ direct addr. |
#B1E: MOV

(direct)«—((Ri))
MOV direct,#data
BEKE (FW: 3
WATAHR: 2
ZEHEIRAD: [0 1 1 1 Jo 1 0 1] [ direct address |

#B®{E: MOV
(direct) « #data

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

THEFISRED: [ T 01 o1 1

#1E: MOV
(RD)) «(A)

MOV  @Ri, direct
EOKE (F1): 2

WATEHA: 2

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

MOV @Ri, #data
BSKEFEN): 2

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

IhEE:
AR

25451

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

#1E:

MOV bit,C
ESKE (F1) :
HATEHA:

T RAG -
#1E:

FEIRAT AR

F<sre-bit>1R 2 1A /R A8 B 1 Bl <dest-bit> T H & MIEER o 22, AMRIER
WA AR bRE, A AN R AT B TR . AR A AN HAth 27 77 2% A0
Fr&AL.
R AR ECHIWIE T, i P2 (ARG /£ 110001018, i 1 TROEIE % B oA
35H(00110101B). M54+ 41

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

PTG, AR ERIEZE, O 1EdEAS ~39H (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

INgE:
1R

25451

BOKE (F1) :
WITEHA:
—EFI RS :

#B1E:

B 164 (15 BT T B B 4R

ZIB AW 1600 BUE R B Fe 5T DPTR . 1647 1 B0, S E 8 A 1 45 25 1 AN
B3, HADPHA AU A #datal 6/ 8 7, MiDPLHAE AL fe#datal 6FMK 7
Fio ANFEMFRENL

AR A RME—— e
B4
MOV  DPTR, #1234H
P 3L BRI 1234H3E N B Fe 4T F A7 2% . DPHAME A12H, DPLAI{E N34H.

— IR Eh 16 B AR IR 4

3

2

[1 00 1]J0 o0 o0 0] [ immedite data15-8
MOV

(DPTR) « #data, s,

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

IhEE:
AR

2541

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

MOV CHa 2 B2 7 A7-fifi s HH RO ARRE 29 B £ 2 AR I8 31 B as A BAL 1% 1 s =
TR B BN gs R T S 8 F R A 60 I hE R AF 2 (DPTRELPC) R AH
e, S PAPC N E Z A7 ds, JUTE ZUnas WA N BIPC 21T, PCHgE e hn
FR I BAEMOVC 2 5 iEA) il ansf /& ADPTROIENE B A7 4%, DIV B ia) i
TEPAT 160 INTERS, AKSAL = A R 2L 1B 25 78 e AR S AT AR EAL

s BIMESARME AL F0~42 18], i F-FoIFE 2 nasArh FIE##8 FIDBIY 45
L GEXTH) B XH4MEZ —.
REL-PC: INC A

MOVC A, @A+PC

RET

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

WA Z B2 BT B2 N0 1H, $AT R TR, BinssriE
ARTTH. MOVCHE A Z BT HIINC AFE 42008 T /E & R B RET T S B . s
MOVCHIFEAE Z 4 2 MRASZ T kg, AN T IERH SRR, UK A R
M 50 i 3 RnasA L.

MOVC A,@A+DPTR

BEKE (F1) :
HATEHA:
4G :

#BA1E:

MOVC A,@A+PC

BEKE (F1) :
PITRHA:
I 4RAD -
1A

1

2

[100 1 Joo1 1]
MOVC

(A) < (AHDPTR))

1

2

[ 1000 Joo11
MOVC

(PC) « (PC)+1

(A) < (AHEPC)
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MOVX <dest-byte>, <src-byte>

INRE:
AR

25451 :

MOVX A,@Ri

BOKE (F1) :
WITEH:
— EHIERAS -

11

LA ESES

MOVXH84 FF16 Zmgs MM EE A7 it 28 2 AL I 4E . TR rE ARk e 4
MOV/EMII T X MOVX A AMRIZRAL, e (B X BI7E 05 M MR AR RAM
4D TR 2 i 2 867 )3 2 1 647 ) o

ST VMR, AT TAE S AE S A I ROMIR AR AL A7 bk B & A 3% 11PO. T
HNERI/OY R P B B NIIRAMER 31, SA7 I HIE L8 . 35 B0 M A K IRAM
BRI, nl R 5] RS S A b bE S S . SR AT AEMOVXEE 4 2 Aiids g i 48
A, b e 1 5] AV o

XFF 2R, I HE R DPTR A 1602 stk . 24 P23t 1 () HY % 2%
RILEDPHIY P ZEIT, P2IIHFIA TN 6 25 A7 g8 PR R FOR I . 78U M) U I R I 2540
FEFIIS, X Fp oy A SRR EE, RN AS TR BEAIME A R I & fr o .

FERLERE LU, AT LR A AT AR FIMOVX IR 4. £E V) I KA EKIRAM
2RI, BE R A A fe E DPAEP2 s 1 _E A b R s 2 =, T DU R %
B4 AU bk Ay P23 B, AR AE R ROBRITE HE T FIMOV X Hi

4.

TBEAT — AN 52 A b/ B 2R AN RAMAT A 2%, %58 256 (11 Intel[f)
8155 RAM /1/0O / TIMER) , ZA7fif#8 BOEFL 218051 193 POt  uify T P3# A T2 1%
AMHRAMIT 5 (32 645 5. it FTPURTP2 A /38 FH 4 N /4 ot 17 . ROFTRIA [ 545 4>
AJ912HFI34H, SMTRAMPI34H S CAFE A JvS6H, U T 148 4 /541 -

MOVX A, @RI
MOVX  @RO, A

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

2
[11 1 0Joo0 13

MOVX
(A) « ((RD))

MOVX A,@DPTR

ESKE (F1):
MITEER:

T RAD
BAE:

1
2

[ 1110 Joooo

MOVX
(A) < ((DPTR))
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MOVX  @Ri, A
EOKE (F1) :
MITEER: 2
ZHEISRRS: [ 11101 [oo0 1
#B{E: MOVX
(Ri))—(A)

MOVX @DPTR, A
EOKE (F1): 1
WITAH: 2
ZHEFISRRS: [ 1111 [0000

{E: MOVX
(DPTR)—(A)
MUL AB
IngE: ik

WRA: A T TS B NS AN AR B A RS s BB ik . B AR 1640 AR
TSI AA AL R INAs s T R SALAF A T A7 2B o« B ALK T-255(0FFH) , U &
i ARG BUNEERRES . FEPITIZIEAN, bR ER RS E.

2450 B ZI0ESAKVIEAE J980(S0H), 217 2sBIKILAE 160 (OAOH), MIFE4
MUL AB

SRAGIRF12 800 (3200H), 7 A% 478G (ASAR32H (00110010B) , R INERHETEE,
BRSO
BOKE (F1): 1
PUTEHEA: 4
Z#EFIHRS: [1 0 1 o Jo 1 0 0
#E: MUL
(A)70— (A)x(B)
(B)IS-S
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NOP
Ihee: wHfE
WA PATAIRR G, BRLEPATHE RS . B TPCHL, HAh a8 Fbr SAL A A
AL
2450 A D P25 75 51 I _E A — AN ) P Rk, ke S5 AL
WM OEWD o #RUEFSETBRICLRIG S 741, AR fikeh K Ag a1 A HLas A
o BRI R BOESEINAAN BN OBLE A . AT LA IR a0 R 7 sUR SEBLRT SR 1 Th e
(BBt WA B D -
CLR P2.7
NOP
NOP
NOP
NOP
SETB  P2.7
BOKE (FM): |1
Z#EHEAS: [0 0 0 0Jo 0 0 0
#4E: NOP

(PC)  (PC)+1

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

IhEE:
THER

2541

PSR B AR a2 5

ORL{H4- ¥ Hi<dest-byte>Al<src_byte>Frfit & (I A7 AL B AT B A2 aliE
B, G5 RAFTRAE <dest-byte> TR Eda e b o Z3RIE MRS EAL

PIN R Aok, SCRFOR T IETT 30 2 HIERIE RO RIMAsARy, JRiR(E
HOTCURHIZr e T 0k BT, FAGR RS sE R Fhk. 2 H B4
R EHEFUET A, R EOT B2 Rnessor B L.

VERL: WARAZAR IR S 51 ERIRES, 4 <dest-byte> PR A%
Fa A2 M3 1 A H 50 B o TR IR IR B, T AN A5 B L S R A Bt

B 2 A AR HEE HOC3H (11000011B), 217 45R0+ FIE N55H(01010101)
JUEERSE
ORL A, RO
PATIE, ZInEsH A ODTH(11010111B). 24 H A 502 B3 5 5 5
BT, ORL¥H4A W] FRIATATRAM S G Bl # W 25 A7 25 h I S BN L. AT
Befy el B LR BRI 8, BRI EE T DUR B S TERR A R I AL, T B2
FNERATEIZAT IR s T U . PATHR 4
ORL  P1,#00110010B
ZJG, HEIORIEES. 4. 1fE]L.
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ORL A,Rn
EOKE(FEWN: |1
BUTREEA: 1
:i&%ﬂéﬁ?ﬂ;:|010 0J1 rrx

#{E: ORL
(A) —(A)V(Rn)

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

#{E: ORL
(A)— (A)V(direct)

ORL A,@Ri
BEKE(FMH): 1
WITRER: 1
RIS [0 1 0 0 Jo 1 1 i

#1E: ORL
(A)—(A)V((Ri))

ORL A #data
ESKE (F1): 2
BPATEE: 1

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

(A)— (A)V #data
ORL direct, A
BEKE (F1): 2
WATAR: 1
ZHEFISRES: [0 1 0 0 [0 0 1 0] [ directaddress

#{E: ORL
(direct)«— (direct) \VV/ (A)

ORL direct, #data
EOKE (F1): 3
“HEFISES: [0 1 0 0 Jo 0 1 1] [ directaddress | [ immediate data |

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

Ihee: frAARREHEEEH
WRA: W R<sre-bit>T R BN, MBI, BN, CREFEEAFR EH 2R
A LIS T, ATERRERZATN «/7 LR EBOU SR, E
VRIRIEROAR AR A . FEPAT ARG, A AR R E AL
2450 MPATWRRELFAIN, 4 EACSPLO=18(ACC.7= 150V =0/, BN IAIrEC:
MOV C,PLO ;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
BOKE (F1): 2
ZHEFIZRES: [ o 1 1 1 Jo 0 1 0] [ bit address
#{E: ORL
(C) () V(bit)
ORL C, /bit
BOKE (FM: 2
ZHEFIZES: [ 1 0 1 0 Jo 0 0 0] [ bitaddress |
#1E: ORL L
(©) —(O)V(bit)
POP direct
Thee: itk
WRR:  ERIURIRET TR E B A ETRAMER T A, AL . RE, KRB A B LI E)

241

BEKE (FM)
HITEHA:
— 4D :

181

thdirect T8 IAEAE BT (B4R TR k. ZREAR bR ST .
BEARIBET W R32H, N ERAMKI30H~32H 5 76 (504 73 51 H20H. 23HAN
MHATHE 4
POP DPH
POP DPL
ZJE, FRAREMEA K30H, HHRfEE A N0123H, BLIFE 4
POP SP
B AR R AT 45 N20H .
R RSN T, EE5NHEREGE (20H) 201, e e/ E
2FH, ZRJEHFEE20HI S N, 28 20H,
2
2

| 1 1 .01 |0 0.0 0] | direct address |
POP

(diect) < ((SP))

(SP) —(SP)-1

01H.
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PUSH direct

hee: JEAk
UEER:  RRAREFE LN, AR5 direct TR AR 2 N 258 B i B FHAR TR £ 45 1€ 19 P EBRAMAT:
R ICH 2o ZEREA AR B AL
200 WAEHEN W RS R I R TR A (E N09H, B s fR 4 DPTRAME N0123H, T AT
AT
PUSH DPL
PUSH DPH
2 JE, FRIEEFAEH0BH, FEIEHERE23HAMOIHA BITEA A RAMKIOAHAIOBHAE i &
JoZ .
BSKE (FED: 2
ZHEBIZEES: [ 1 1 0 0 Jo 0 0 0] [ direct address
#{E: PUSH
(SP) — (SP)+ 1
((SP)) « (direct)
RET
hee: MTHIFEIRIA
RRH: BUTRETIEAN, K PCHE R EAL 7 FMRAL I WA R, ARFBET 2. AR
G, TR MTE I PCIE T B Rtk AL TR a7, — RS OL T, %38 & FIACALLEL
LCALLECAEH o« B8 A HIPATAS M AR EAL
2450 WARIREIIPIE NOBH, N EFRAMIKIOAHFIOBHAE fi% 876 P (A 23 5 N2 3HAN
01H. NIFE4:
RET
PATIE, ARFEEN09H. T2 7K MO123H L HiE Ab 4k 2 Hh AT .
BESKE (FH) :
Z#EHEIAS: [ 0 0 10 Jo 0 1 0
$#{E: RET

(PCs.5) < ((SP))
(SP) « (SP) -1
(PCy0) < ((SP))
(SP) « (SP) -1
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RETI
INRE:  hIR [
WA PATIZIEAE, B MR PCE R ARV AL T, RE IR E R R, %
BEZ RS R HAb b i, AR FREHR2. HALFIEAZ . (HEFIRETPSW
AN E B B WAl R A o TP 4k 4582 AT 2 A T PCARL BT X I8 F i A 2 B
17, — RSN R LR N O R — 4464 . EPITRETHR AN, WRE MM
SR BAR T B A e 2 i ot P BT AR S A A B, IS A FE A B e S A vh () i B 2 A7
EHAT14464 .
45 BARTEEIWIME NOBH, 45 HAEHhE0 123 HAL (1948 A AT 25 o la) 7= 2 bbb, A3
RAMPJOAHFHOBH #. 76 1) N 2553 5 A23HAFI01H. U484
RETI
PATE )G, FRABEI00H, HTR [ )G FE 5 4k 22 M0 123 H L bk - 43047
BEKE (FH) :
HITRHEE: 2
ZHEFISRES: [ 0 0 11 [0 0 1 0
#{€. RETI
(PCys55) < ((SP))
(SP) « (SP) -1
(PC;) < ((SP))
(SP) « (SP) -1
RL A
IheE: K BInEAT BERALIE R A
VR K RInas s AR e fE 14, Hp AL TR S BIAL0. 1% 3R A IPAT A S AR E AL
245 EEINSEKAZN0CSH (11000101B) , N4
RL A
PATIE, BEINLSMINEAERSBH (10001011B) , HAREAASZ 0,
BEKEGFEN: |1
PATAR: 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
hee: WHFALIEIA AR
BiRH: B INssrsAr BRI AR E B AR 1AL, AR AT NIRRT ER G
WIERIR S D0, ZFB 4 AR HARbR B A7 .
450 R% R InSSAR{E~N0CSH(11000101B), N5 4
RLC A
PATE, HE 2 nSAREEEAS H8BH(10001011B), HEA R LS B A7 .
BSKE(FEH: |
RIS [0 0o 11 Jo o 1 1]
#1E: RLC
(Antl) < (An) n=0-6
(A0) < (C)
(C) < (A7)
RR A
NEE: K BN AEUE A R
YRA: K RN I8N BRI AR AL, Lo RN T, BIPEIA AR, 1%1E
AT FR EAL
2450 W BRI N A FOCSH (11000101B) , NIFE4
RR A
AT G BINES N A2 ROE2H (11100010B) , AR A A 52500,
ESKE(FET): |
BITRHEE: 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: LRI A S
WA RSO EIR AL bR & — RGN, HARALoB NI bR, IR &M
WIIRSEFE BT, %48 AR AL bR B4
2645 B E N1 J90C5H(11000101B), HEAIFRE N0, MHE4
RRC A
PATIE, 30 28 B 42 H62H(01100010B), AR &4k B A7 .
BEKEFEM: |1
ZHERIZES: [ 0o 0 01 Jo o 1 1]
#¥{E: RRC
(Ant1) < (An) n=0-6
(A7) < (C)
(C) < (A0)
SETB <bit>
Iheg: BEfr
WRA: SETBIEA ATHARN RO B 1, HERVEXT T DU AR B s A 7T B 3 bk
%48 A AT Ho At bR AL
450 WS ERIE S, i O HURES 934H(00110100B), M54
SETB C
SETB  P1.0
PATIE, BEAFREAR T, o 1 RS AR 35H(00110101B).
SETB C
BESKE(FEH: |
THERISES: [ 1 1 01 Jo 0 1 1
#{E: SETB
(€)1
SETB bit
BEKE(F®M: 2
PATAHA: 1
Z#EHI%RAD: [ 1 1 0 1 Jo 0 1 0] [ bitaddress |
¥{€: SETB
(bit) « 1
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SJIMP rel
IhRE: JEBkEE
TR FEP AR Blrel Fros bl 24047 . BARHELR a0 R vt 5 EoRPCE M2,
IR FHE R 5277 (Birel) FTRRIE FF5 WM min#PC L, 53 FHPCRIE
o) B Artthhb . BrCL, BRIV 2 A4 (HISIMP) HuhkfIRT 12875 fl )5
12775,
2450 Bhr SRELADRXS M (K452 bk 67 T R FE A 24 100123 H b E, R4
SJIMP RELADR
g% G AL T0100H, 444758 %84 )5, PCHALR0123H.
VER: ELAR, BESIMPR TR — &4 Hhk20102H, Kk, B imEs
FoON0123H-0102H=21H. H4b, MR SIMPHImE TR ZOFEH, AW R A 14645
AT PRTER
ESKE(ET: 2
“HHEIES: [ 1 0 00 Jo 0 0 0] [ reladdress
81E. SIMP
(PC) «— (PC)+2
(PC) « (PC)+rel

SUBB A, <src-byte>

IfIRE:
TR

2541

G YA O ATN

SUBBHE4 M B 2% il 25 <sre-byte> TR 1 7528 B 1 BUE KAk &, W
RIBH RS R E T Bnasrh . dn B AT L 57407 T B 7, SUBBKG 2 E {73247
Fr& GRS o B0, EEIMRE. (WREHITSUBBIE AT, HHAikr&
CLAWEN, XEMAEERTIRAT 2R E A ER, = T BRI AER
TARZIRANS, B E RIVRERAE S N B nas b 2o ) W RAE AT Ik
BE RN, IR EH A, AR AREACS Y BN RN fH
fr; MEBTALEA, BOEHTAE AL, TiEerika, g RSOV B AL,

MPHTE TS BEREIEEN, FOVERL, WEREIESR M e b4
TG B, BRI ER R A T RS

R o S 1| WA W= & 2 | R = e 7 1| = &7 2813 1] 72 | SRV B4
k.

W Z N AR R A BE NOCIH(11001001B). A A7 #RR2IFIE N54H(01010100B), 3k
FibrECH BN . W TF1E4:
SUBB A, R2
PATIE, B HEEE2E N74H01110100B), BEALFR ECHIAHBIHEA bR & ACHE
%, bR ECH AL .

VEE: OCOHIEZF54HMN 1% 2 75H, B4 EIRAiHHEF, @ T7ESUBBIEA#UT
A, HEARECE AW ENL, R fe R4 Wik R B LA br b, 58174H. Hit,
USRAE AT BRS P O 20 LB SR, AR ECHPIRAS R 40, A4 M HCK
CLR C 84 fE bR ECHE .
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SUBB A,Rn

KR (F9)
PATR:
IR

#BAE:

SUBB A, direct

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

SUBB A, @Ri

K ()
TR
=I5
81

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
ZHEHEIED: [ 1 0 0 1 Jo 1 0 0] [ immediatedata |
#{E: SUBB
(A) < (A) - (C) - #data
SWAP A
hge: P BRI E ARy
WiRA: SWAPTR A4 B8 K4Arr (hi3~070) FIvEahs (fSr7~f74) Bsiskirsci, szbr b
SWAPT; At i MUNAGL G TE S o IR REIAR ENL .
2450 W RN N A NOCSH (11000101B) , MIFE4

KR (FF) -
AT
=D
81

SWAP A
PATE, RN AEESCH (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)
PATRHA:
— HEHIRA -

BRAE:

XCH A, direct

BEKE (FM:
HATEER:
BRAE:

XCH A, @Ri

RS KIE (FT)
BT

Z i 4mED

11

2T e N g A AR A A

XCH¥R A F<byte>flr i 7€ 1718 R A AR BUngs,  [FEDR Z2nas e N %
B N\<byte>FT{8E M F LR, $54 IR B MEES R v S0k 70 %
FRRTht. HEShEMmE AR Sht.

RO N 2 N HhE20H, B2 (K48 A3FH (00111111B). A FRAMIK20H 5§ 5C 1 N
25 975H (01110101B). MjF54

XCH A, @RO

PATJE, PEBRAMEI20H 5 LA EdE A8 3FH (00111111B), R INE 1 A48 N
75H(01110101B).

1
1
[T 100 [ 1rrr

XCH
(A) <= (Rn)

[1 100 Jo 1 0 1] [ directaddress |

XCH
(A) < (direct)

1
1

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

IhgE:
1A :

241

K (F9)
HATR:
IR

1#BA1E:

2 e BN A @RiXT B R T H A B B 40T

XCHDFE A4 ZAN#s AR (f10~3, —fE T Nt B BCDAS) a3
THER P RAM SR T BR AT S e, S B IRETE (hL7~4) FIAZEm. 54k,
ZR A AR EN .

WROMAAE 7 HibE20H, ZA02$19 A 2 936H (00110110B). P EERAMIFI20H #0174
H%edE 975H (011110101B). NIFE4

XCHD A, @RO

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

1
1
[1 101 Jo1 1

XCHD
(As0) <= (Rizo)

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

IfigE:
TR

241

FR R R E
XRL1E 4 K <dest-byte>Fl<src-byte> T3 7T A8 BB AL kA7 4 7 8L 5,
45 RARAEIE<dest-byte> TR I AR B IR A HMbR S,

PIM R AR I SRR o T AT 50 4 HERAE RO Rmas i, JRERfE %
AR A7 ds Fhk . EIRThE . A RS HEASL A S0k 24 H R0
FIEAE T R, IR T DR RN s B SR

R WRAZAE S BARAE B 51 L RPIRZS, A dest-byte T AR (1 Ei4E
7 it 1 i S S A 8% T AR B i, AN A5 R S B A

B BN g A 25 RS0 N 2243 S F0C3H (11000011B)FI0AAH(10101010B), M
4

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

4 H R EOR T B S T RN, %48 2 T EE FTRAM LT B B 17 4%
AL . BARBREE A U, fEIT IR S E . $R 4
XRL P1, #00110001B

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

EOKE (F1) :
PITRHA:

b 2 A

1A

XRL A, direct

BESKE (F1)
BATRIEA:
ZiHHISRAD -
BRAE:

XRL A, @Ri

ESKE (F1):
PATREHA:

T SRAS
BRAE:

XRL A, #data

K (F9)
HATR:
IR
HR1E:

XRL direct, A

BOKE (F1)
WITRHA:

Z HEHIRAS -
#BA1E:

K (F9)
PUTRH:

b 2 A

RAE:

1
1

:|01

10|lrrr

XRL

(A) < (A) ¥ (Rn)

2

1

| 0110 |0 101 | |directaddress|
XRL

(A) < (A) ¥ (direct)

1

1

[o1 1 0Jo1 1

XRL

(A) = (A) ¥ ((Ri))

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

:|01

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)
(PCI(L(»)<— page address

ADD A,<src-byte>

Function:
Description:

Example:

Add

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

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

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

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

ADD A,RO

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

Operation:

ADD A,direct
Bytes:
Cycles:
Encoding:

Operation:

ADD A,@Ri
Bytes:
Cycles:
Encoding:

Operation:

ADD A #data
Bytes:

Cycles:
Encoding:

Operation:

1
1

| 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 Jo10o0] [ 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 Jo1 1]
Operation: ADDC
(A)—(A) +(O) + (Ri))
ADDC A #data
Bytes: 2
Cycles:
Encoding: | 00 1 1 [0 1 00| [ immediatedata |
Operation: ADDC
(A)«(A) + (C) + #data
AJMP addr 11
Function: Absolute Jump
Description: AJMP transfers program execution to the indicated address, which is formed at run-time by
concatenating the high-order five bits of the PC (after incrementing the PC twice), opcode
bits 7-5, and the second byte of the instruction. The destination must therefore be within the
same 2K block of program memory as the first byte of the instruction following AJMP.
Example: The label “JMPADR?” is at program memory location 0123H. The instruction,
AJMP JMPADR
is at location 0345H and will load the PC with 0123H.
Bytes: 2
Cycles: 2
Encoding: [al0 a9 a8 0] 0 0 0 1 | [ a7 a6 a5 a4 | a3 a2 al a0
Operation: AJMP
(PC)«— (PO)+2

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

Function:
Description:

Example:

ANL A,Rn
Bytes:
Cycles:
Encoding:

Operation:

ANL A.direct
Bytes:
Cycles:
Encoding:

Operation:

ANL A,@Ri
Bytes:
Cycles:
Encoding:

Operation:

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

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

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

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

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

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

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

1
1

[o1T 01 J1irrr

ANL
(Ay—(A) /\ (Rn)

2
1

[ 0101

ANL
(A)—(A) /N (direct)

[0 1 0 1] [ directaddress

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)

3
2

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

ANL
(direct)«—(direct) /\ #data

ANL C, <src-bit>

Function:
Description:

Example:

ANL C,bit

Bytes:
Cycles:
Encoding:

Operation:

Logical-AND for bit variables

If the Boolean value of the source bit is a logical 0 then clear the carry flag; otherwise
leave the carry flag in its current state. A slash (“/ ) preceding the operand in the assembly
language indicates that the logical complement of the addressed bit is used as the source
value, but the source bit itself is not affceted. No other flsgs are affected.

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

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

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

[ 1000 Joo1 0] | bitaddress

ANL

(©) < (©) A (bit)
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ANL C, /bit

Bytes:
Cycles:
Encoding:

Operation:

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

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

Function:

Description:

Example:

Compare and Jump if Not Equal

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 ; R7> 60H.

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

N .

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

WAIT: CINE A,P1,WAIT

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

CJNE A.,direct,rel

Bytes:
Cycles:
Encoding:

Operation:

3
2

[ 1011 Jot1 o1 ] | directaddress | |  rel address

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

ELSE
C)«0
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CJNE A #data,rel
Bytes:
Cycles: 2
Encoding: [ 1 01 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
C)«1
ELSE
(C)«0
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CLR A
Function: Clear Accumulator
Description: The Aecunmlator is cleared (all bits set on zero). No flags are affected.
Example: The Accumulator contains SCH (01011100B). The instruction,
CLR A
will leave the Accumulator set to 00H (00000000B).
Bytes: 1
Cycles: 1
Encoding: [ 1110 [0O100
Operation: CLR
(A)=0
CLR Dbit
Function: Clear bit
Description: The indicated bit is cleared (reset to zero). No other flags are affected. CLR can operate on
the carry flag or any directly addressable bit.
Example: Port 1 has previously been written with SDH (01011101B). The instruction,
CLR P12
will leave the port set to 59H (01011001B).
CLR C
Bytes: 1
Cycles: 1
Encoding: [ 11 0 0J oo 11
Operation: CLR
(€)<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: [ 1 111 [o100
Operation: CPL
(A)y=(A)
CPL bit
Function: Complement bit
Description: The bit variable specified is complemented. A bit which had been a one is changed to zero
and vice-versa. No other flags are affected. CLR can operate on the carry or any directly
addressable bit.
Note:When this instruction is used to modify an output pin, the value used as the original
data will be read from the output data latch, not the input pin.
Example: Port 1 has previously been written with SDH (01011101B). The instruction,
CLR PI.1
CLR P12
will leave the port set to 59H (01011001B).
CPL C
Bytes: 1
Cycles: 1
Encoding: [ 10 1 1 Joo 11
Operation: CPL
(€)= (©)
CPL bit
Bytes: 2
Cycles: 1
Encoding: [ 1 0 1 1 [0 0 1 0] [ bitaddress
Operation: CPL
(bit) « (bit)
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DA A

Function:
Description:

Example:

Decimal-adjust Accumulator for Addition

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

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

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

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

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

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

ADDC A,R3
DA A

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

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

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

ADD  A#99H
DA A

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

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

Function:
Description:

Example:

DJNZ Rn,rel
Bytes:
Cycles:

Encoding:

Operation:

DJNZ direct, rel

Bytes:
Cycles:
Encoding:

Decrement and Jump if Not Zero

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)+1

1

1

[00 0 0] 1 rrr
INC

(Rn) « (Rn)+1

2

1

| 0000 |0 101 | | direct address
INC

(direct)«—(direct) + 1
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INC @Ri
Bytes: 1
Cycles: 1
Encoding: [ 0000 [O 1 1
Operation: INC
(Ri))—(RD) +1
INC DPTR
Function: Increment Data Pointer
Description: Increment the 16-bit data pointer by 1. A 16-bit increment (modulo 2'°) is performed; an
overflow of the low-order byte of the data pointer (DPL) from OFFH to 00H will increment
the high-order-byte (DPH). No flags are affected.
This is the only 16-bit register which can be incremented.
Example: Register DPH and DPL contains 12H and OFEH,respectively. The instruction sequence,
INC DPTR
INC DPTR
INC DPTR
will change DPH and DPL to 13H and O1H.
Bytes:
Cycles: 2
Encoding: [1 0 1 0Jo0oo0 11|
Operation: INC

JB bit, rel

(DPTR) « (DPTR)+1

Function:
Description:

Example:

Bytes:
Cycles:
Encoding:

Operation:

Jump if Bit set

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

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

JB  Pl.2,LABELI

JB  ACC.2, LABEL2

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

3

2
[ 0010

| 0000 | | bit address | | rel. address

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

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

(PC) — (PC) +rel
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JMP @A+DPTR
Function: Jump indirect
Description:  Add the eight-bit unsigned contents of the Accumulator with the sixteen-bit data pointer,
and load the resulting sum to the program counter. This will be the address for subsequent
instruction fetches. Sixteen-bit addition is performed (modulo 2'°): a carry-out from the low-
order eight bits propagates through the higher-order bits. Neither the Accumulator nor the
Data Pointer is altered. No flags are affected.
Example: An even number from 0 to 6 is in the Accumulator. The following sequence of instructions
will branch to one of four AJMP instructions in a jump table starting at ]JMP_TBL:
MOV DPTR, #JIMP_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: [ 0 1 1 1 [00 I ||
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

JNB
(PC) « (PC)+ 3
IF (bit)=0

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

| 0001 | 0010 | | addr15-addr8 | | addr7-addr0

LCALL

(PC) «— (PC)+3
(SP) «— (SP)+1

((SP)) « (PCy.)
(SP) «—(SP)+1

((SP)) « (PCs5)
(PC) «— addrs,,
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LJMP addrleé

Function:

Description:

Example:

Bytes:
Cycles:
Encoding:

Operation:

Long Jump

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

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

LIMP JMPADR

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

0010 | | addr15-addr8 | | addr7-addr0

LIMP
(PC) « addr,;

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

Function:
Description:

Example:

MOV A,Rn
Bytes:
Cycles:
Encoding:

Operation:

Move byte variable

The byte variable indicated by the second operand is copied into the location specified by the
first operand. The source byte is not affected. No other register or flag is affected.

This is by far the most flexible operation. Fifteen combinations of source and destination
addressing modes are allowed.

Internal RAM location 30H holds 40H. The value of RAM location 40H is 10H. The data
present at input port 1 is 11001010B (0CAH).

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

MOV A, @RO  :A<=40H

MOV  RI,A :R1 <=40H

MOV B,@Rl  :B<=10H

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

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

1
1

|1110|1rrr

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

Bytes: 2
Cycles: 1
Encoding: | 1 1 10 [0 1 0 1| [ directaddress
Operation: MOV
(A)« (direct)

*MOV A, ACC is not a valid instruction
MOV A,@Ri

Bytes: 1
Cycles: 1
Encoding: | 11 1 0 [0 113
Operation: MOV
(A) < ((Ri))
MOV A #data
Bytes: 2
Cycles: 1
Encoding: | 01 11 [0 10 0] [ immediate data
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 [

| direct address |

MOV
(direct) < (Rn)

MOV direct, direct

Bytes:
Cycles:
Encoding:

Operation:

3
2

[ 1oo0o0 Jo

1

diraddr. (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 Jo1

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)

0 |0 0 1 1| | bit address |

2
2

| 1 00 bit address |

MOV
(bit)— (C)

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

Function:
Description:

Example:

Bytes:
Cycles:
Encoding:

Operation:

MOVC

Load Data Pointer with a 16-bit constant

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

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

The instruction,

MOV  DPTR, #1234H

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

3

2

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

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

A, @A+ <base-reg>

Function:

Description:

Example:

Move Code byte

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

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

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

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

MOVC A,@A+DPTR

Bytes:
Cycles:
Encoding:

Operation:

1

2

[ 1001 Joo1 1]
MOVC

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

Bytes:
Cycles:
Encoding:

Operation:

1
2

[ 1000 Joou11

MOVC
(PC) « (PC)+1
(A) — (AYH(PC))

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

Function:
Description:

Example:

MOVX A,@Ri
Bytes:

Cycles:
Encoding:

Operation:

Move External

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

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

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

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

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

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

MOVX A, @RI
MOVX ~ @RO, A

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

2

[11 1 0Joo0 1
MOVX

(A) — ((Ri))
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MOVX A,@DPTR

Bytes: 1
Cycles: 2
Encoding: | 1 110 [0000
Operation: MOVX
(A) < ((DPTR))
MOVX @Ri, A
Bytes: 1
Cycles: 2
Encoding: [ 1 111 Joo0T1i
Operation: MOVX
(Ri))(A)
MOVX @DPTR,A
Bytes: 1
Cycles: 2
Encoding: [ 1 111 [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= (A)X(B)
(B)iss
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NOP
Function: No Operation
Description:  Execution continues at the following instruction. Other than the PC, no registers or flags are
affected.

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

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

(PC) « (PC)+1

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

Function:

Description:

Example:

Logical-OR for byte variables

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

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

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

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

ORL A,RO

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

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

ORL P1, #00110010B

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

Operation:

ORL A,direct
Bytes:
Cycles:
Encoding:

Operation:

ORL A,@Ri
Bytes:
Cycles:
Encoding:

Operation:

ORL A #data
Bytes:
Cycles:
Encoding:

Operation:

ORL direct, A
Bytes:

Cycles:
Encoding:

Operation:

[01 0 o1 rr

ORL

(A) < (A)V(Rn)

2

1

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

(A)— (A)V (direct)

1

1

[0o100Jo 1 1

ORL

(A)—= (A)V((RD)

2

1

[0 1 00]Jo 1 0 0] [ immediatedata
ORL

(A)— (A)V #data

2
1

| 0100 |0 01 0] |directaddress|

ORL

(direct)«— (direct) VV (A)

ORL direct, #data

Bytes:
Cycles:
Encoding:

Operation:

3
2

[0 1 0010 01

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 Jo 0 1 0
Operation: RET
(PCs5) < ((SP))
(SP) « (SP) -1
(PCr,) < ((SP))

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

Description: RETI pops the high- and low-order bytes of the PC successively from the stack, and restores
the interrupt logic to accept additional interrupts at the same priority level as the one just
processed. The Stack Pointer is left decremented by two. No other registers are affected; the
PSW is not automatically restored to its pre-interrupt status. Program execution continues at
the resulting address, which is generally the instruction immediately after the point at which
the interrupt request was detected. If a lower- or same-level interrupt had been pending when
the RETT 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
(Antl) < (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
(Ant1) < (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 0o 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
SJMP rel
Function: Short Jump
Description:  Program control branches unconditionally to the address indicated. The branch destination is
computed by adding the signed displacement in the second instruction byte to the PC, after
incrementing the PC twice. Therefore, the range of destinations allowed is from 128bytes
preceding this instruction to 127 bytes following it.
Example: The label “RELADR?” is assigned to an instruction at program memory location 0123H. The
instruction,
SIMP RELADR
will assemble into location 0100H. After the instruction is executed, the PC will contain the
value 0123H.
(Note: Under the above conditions the instruction following SIMP will be at 102H.Therefore,
the displacement byte of the instruction will be the relative offset (0123H - 0102H) = 21H.
Put another way, an SIMP with a displacement of OFEH would be an one-instruction infinite
loop).
Bytes: 2
Cycles: 2
Encoding: [ 1 0 00 [0 0 0 0] | rel address |
Operation: SJMP
(PC) « (PC)+2

(PC) « (PC)+rel
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SUBB A, <src-byte>

Function:
Description:

Example:

SUBB A, Rn
Bytes:
Cycles:
Encoding:

Operation:

SUBB A, direct
Bytes:

Cycles:
Encoding:

Operation:

SUBB A, @Ri
Bytes:
Cycles:
Encoding:

Operation:

Subtract with borrow

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

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

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

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

SUBB A,R2

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

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

1
1
[100 1 J1rrr]

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

|1 0 0 1 |0 1.0 1] |directaddress|

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

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 0C5SH (11000101B). The instruction,
SWAP A
leaves the Accumulator holding the value SCH (01011100B).
Bytes: 1
Cycles: 1
Encoding: | 1 1 00 [0 1 0 0|
Operation: SWAP
(Avg) <= (Ary)
XCH A, <byte>
Function: Exchange Accumulator with byte variable
Description: XCH loads the Accumulator with the contents of the indicated variable, at the same time
writing the original Accumulator contents to the indicated variable. The source/destination
operand can use register, direct, or register-indirect addressing.
Example: RO contains the address 20H. The Accumulator holds the value 3FH (00111111B). Internal
RAM location 20H holds the value 75H (01110101B). The instruction,
XCH A, @RO
will leave RAM location 20H holding the values 3FH (00111111B) and 75H (01110101B) in
the accumulator.
XCH A,Rn
Bytes: 1
Cycles: 1
Encoding: | 1 1 0 0 [ I rrr
Operation: XCH
(A) <= (Rn)
XCH A, direct
Bytes: 2
Cycles: 1
Encoding: | 1 100 [0 10 1| [ directaddress |
Operation: XCH

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

(Aso) <= (Ris)

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

Function:
Description:

Example:

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

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

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

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

XRL A, RO

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

When the destination is a directly addressed byte, this instruction can complement combinna-
tion of bits in any RAM location or hardware register. The pattern of bits to be complemented
is then determined by a mask byte, either a constant contained in the instruction or a variable
computed in the Accumulator at run-time. The instruction,

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

Operation:

XRL A, direct
Bytes:

Cycles:
Encoding:

Operation:

XRL A, @Ri
Bytes:
Cycles:
Encoding:

Operation:

XRL A, #data
Bytes:

Cycles:
Encoding:

Operation:

XRL direct, A
Bytes:

Cycles:
Encoding:

Operation:

1
1
[01 1 0] 1rrrx

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

[o1 10 o1 01 ] [ directaddress

XRL
(A) < (A) A (direct)

1
1

[o1 1 0Jo1 13

XRL

(A) — (A) A (Ri))

2

1

[01 1 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
[o1 1 0Joo 1 1] |

XRL
(direct) < (direct) A # data

direct address | | immediate data
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INTO  10003H|  0(highest)| PXOH, PX0| 0,0 |0,1]1,0| 1,1 IEO EX0/EA
(AR T 0)
Timer 0 |000BH 1 PTOH,PTO | 0,0 |o,1|Lo| 1,1 TFO ETO/EA
INTL 160130 2 PXIH,PXI| 0,0 |0,1|1,0| 1,1 IE1 EX1/EA
(S 71
Timerl  |001BH 3 PTIH,PTI| 0,0 |0,1|1,0| 1,1 TF1 ETI/EA
UART  |0023H 4 PSH,PS | 0,0 |0,1|1L0| 1,1 RI+TI
PADC_SPIH, (EADCI+ESPI) /
ADC/SPI  |002BH 5 papc spr | &0 [OT L0 LT JADCFLAGHSPIF | b b spr ) pa
PPCA LVDH, (ECF+ECCFO+ECCF I+
PCALVD [0033H| 6 (lowest)| - 0,0 [0.1]1,0| 11 | oot | ECCR+ECCF3ELVD)
PPCA_LVD /EPCA_LVD/EA

I R BTG N PR RE IR D RE A A7 AR TPH AR A RLAL, Al R W e s a4, R A
HIP, BAHWIRFom A AP, 558051 17 LML h Wt Se o e R

MEEHCES WfE, TRy smatbs, flu.
Int0_Routine(void)

void
void
void
void
void
void
void

Timer0 Rountine(void)

Intl_Routine(void)

Timerl Rountine(void)

UART_Routine(void)
ADC_SPI Routine(void)
PCA LVD_ Routine(void)

interrupt 0;
interrupt 1;
interrupt 2;
interrupt 3;
interrupt 4;
interrupt 5;
interrupt 6;
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6.1 piTZE

STC12C5410AD Z 41 5 7 WL FR KT 22 88 45 44 7 2 B i 1 6-1 T

rh b fo VYRR i S 2 .
IR Pl 254 2% e ]
7 7 .
P 1P, IPHZ {75 o PR Se gk
TCON.0/T0=0 — >0 EA PXOH, PX0
i EX0 9 —
INTO —o— [EQ H—o- lc oS
TCON.0/ITO=1 ETO I PTOH,c PTO 0.0, o high
o P 10
Timer0 / TF) ——————M—o— oo o3 - L N
|
TCON.2/IT1=0 > ex; | PXng"XI N[ y
INTT—og IE IH—o—fo o8 =N
TCON2ATI=1 L]
M - I PTngPTl NI .
Timerl / TF1 —}—O/—<)|/c oS TN L
I PSg, PS 0,0 ol ':F' H‘ﬁ
E = .
UART/H4T I %‘ :[)—h—o/s—o/k: o\é Mooy i
I Ydiid
ADC :
ADC_FLAG —o>~ EADC_sPI | PADC’SgH e N
SPIF —-& ]:D_"_"/ —fo s Ly
|
|
CF |
BCF L ) |
CCFO0 I
ECCFO0 | ]
CCFI EPCA LVD PP(,AiLV(]:)] 1, PPCAil_V[) 0’0 0’1
ECCF1 B g o\g SOy
CCF2 |
ECCF2 |
CCF3 |
ECCF3 |
LVDF | v
Eumﬂjc}__ | low
EA|

\Global Enable
EA

K6-1 STC12C5410AD £ %) 7 i & G 45 4 1K
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A8 B O(INTO) A1 30 F 07 1 (INTT 1) B PTG i o, AT R B b o 355 SR AN AN
eh T R bR S A 7 T A7 2 TCON R U TEO/TCON. 1 FITE1/TCON.3 . 24406 v I IR 55 R 7 5 i
N, HWHE SRR EAIIEOFIEL £ H 3 #1050, TCONZ 17 28+ fIITO/TCON.OAIIT1/TCON.2 ¢k
SE T AR T O RN LA F P ik 75 a2 R B Ak & 7 e W RITx = 0(x = 0,1), IS4 REGiTE
INTx(x = 0, 1) B B B J5 AT P2 AN . W SR ITx = 1(x = 0,1), WA RGAEINTX( x=
0, ) BRIFRIN R B30 J5 AT 77 AR A b . A0 E0 FF B O(INTO) AN A1 &0 7 B L (INT 1 )3 7T LA 45 2
HLA it A2 MG R

SE I ZEOFN L (¥ v BT SR AR S AR TFORTF . 245 I 25 9 7 3 THx/TLx(x = 0, )% I, i
HFREN TR (x = 0,1) W BAL, ER 8 W& A . 28 F WL AT % e I 3 i, e i) 2%
8 AR EALTEX(x = 0,1) X BREAFEER -

2 ERAT Y HR W7 07 SRR LR TR HR AT 1A% H W7 0 SRR &AL T TH AT ] — /M B 9 1
Je . HAT RS AR

TR SO VA /D e v B U] 55 K LA FH R A2 i A B L
1. JGEADCIE 1, FVFADCHWT, X 2ADCH W i B g il o
2. J4EADCI_SPIH1, FuiFADCH W K SPTHIT, X /ZADCH T S SPTH I 1) bz il fir, b

AFTIF, RTCVE = A ADCHIKT ] o
3 KEAEL, ATHFH A AL R WSS, AT, & TGIE = A ADCH T A /DH T il 55 72

J7 B FH R B A/ DA T SR AR EAZADC_FLAG.

U S SR VESPT A W I 55 O LA A B 4zl A B

1. WESPIEL, FoVFSPTH T, IXZSPTH T B plis bl 47

2. JEADCI SPIE1, feifFADCHIWT K SPTHr, X ZADCHTWT K SPTH Ik () s b izl fr, oAz
ARITTF, WRTIEFASPIH .

3+ BEAEL, fTIFR A HLS R EEEIAL, AT, R TCIE“ASPT ik
SPTH KT IR 45 #5522 B R A SPT H i sk A5 & A7 SPIF

1 SR 0 VI R H B D 5 B L AN R S R i 7 L

1. JGELVDIE 1, VPRI A b, 302 0 A T frg B g 1) 67

2. Y4EPCA_LVDE 1, FVFPCABLHR b W S A FEAS I 7, 3 A2 PCARSE R Hh By B2 AR Al o i 174 i
HHIHE AL, BEAEANTT T, 2 T2 A A AR I IR 11

3 HEAE L, FTIFR R MU R WHEGIAL, SOOI AFTIF, 2 Jovd s A A A I w B (e A
Hh T Il 25 2 R B PR R A3 A1 HP W17 SR AR A7 LVDF

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

JEHWT) )2 P A R T
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A SR SO VFPCA 7 JU) 75 24 JLANAH L PR 4 o B 1

1. ¥4ECF/ECCFO/ECCF1/ECCF2/ECCF3H I fu Vi 75 ZE B LA B 1,  FUVFPCABLER A B () Ak
FEAE T, X G PCARREHR H A SRS ER (1) B AV

2. W4EPCA LVDE 1, FVFPCABLHR A T S AR A I 7, 3 2 PCARSE R Hh By A2 AR A Al v i 174 i

sl AL, AT IF, R TEIEFAEPCA T .

3. WHEAEL, JTHFH R LSRRG, AT, 2 Jo = A= PCAH B FIPCA HH I il 55 72
J o L FH R A A L FIPCA R W7 sk A 5 47.CF/CCF0/CCF1/CCF2/CCF3

BT AR AT RS IR R6 -2 R

#6-2 TR
TR fi AT A
INTO i ; — o
(S H70) (ITO/TCON.O = 1): Ff&#s  (ITO/TCON.O = 0): 1K HE°F
Timer 0 E N #5807
INT1 o y — v
BRI (ITI/TCON.2 =1): R (ITI/TCON.2 = 0): fi&H1°F
Timerl SERT 28 Lk
UART R BN 52 5E K
ADC A/DFEHR5E Y,
LVD FELYR R T B 2MIC T LVDAS I H
SPI SPIF=1
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6.2 HITHFTFS

e e fr bk K 555 o
Ginc it Mk |\ ep Lsp | EBA
IE Interrupt Enable | A8H | EA |EPCA LvD|EADC SPI| ES |ET1| EXI | ETO | EX0 |0000 0000B
P h“mﬂgﬁgnonq’ BSH | - [PPCA LVD| PADC SPI | PS [PT1|PX1 | PTO|PX0 |x000 0000B
IPH Imemg,t i”or‘ty B7H | - |PPCA_LVDH|PADC_SPIH |PSH|PTIH|PX1H|PTOH|PXO0H | x000 0000B
12
TCON Timer Control 88H | TF1 | TRI | TF0 | TRO | IE1 | IT1 | IE0 | ITO {0000 0000B
SCON Serial Control 98H [SMO/FE| sM1 | sM2 | REN | TB8 | RBS | TI | RI |0000 0000B
AUXR | Auxiliary register | 8EH |Tox12|Tix12| UART Mox6 |EADCI| EsPI [ELvDI| - | - [0000 00xxB
PCON Power Control 87H  [SMOD|SMODO|LVDF | POF | GF1 | GFo | PD | IDL 0011 0000B
ADC _CONTR ADC Control C5H ADCJ’OWER|SPEED1|SPEED0|ADC7FLAG|ADCisTART|CHSZ|CHSl |CHSO 0000 0000B
CCON PC”\COQZ?Ingm' DSH | CF | crR | - | - CCF3|CCF2 CCF1| CCFO [00xx 0000B
CMOD  [PCA Mode Register| D9H |cmoL| - | - | | cps2 | cpst | cpso | ECF [00xx 0000B
CCAPMO PCA Module 0 DAH | - |ECOMO|CAPPO|CAPNO | MATO | TOGO | PWMO | ECCFO [x000 0000B
Mode Register
CCAPM1 PCAMOdl?lel DBH - |ECOMI |CAPPI|CAPNI | MATI | TOGI | PWMI | ECCF1 |x000 0000B
Mode Register
CCAPM2 PCA MOdl?lez DCH | - [ECOM2|CAPP2|CAPN2|MAT2 [ TOG2 | PWM2 | ECCF2 |x000 0000B
Mode Register
ccapms | PEAModule3 e coms |capes| capns | MaTs | Toas | pwas | ccrs [x000 00008
Mode Register
SPSTAT SPI Status register | 84H | spi¥ |weor| - | - | - | - | -

EFRPHIH T 5STC12C5410AD R 51 B 5 (L Wi AH I BT S 25 A7 4%, N IHE — U 4 25
AT A,
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1. P R IFSEFRIE. AUXRFIWAKE CLKO
STC12C5410AD Z 51 5. 5 HLCPUSXS o Wi (1) FF il ol 5 e, 45— o W 05 A2 75 Fe 1 PP AT
& B SR R T FO AT A7 2R IE (TENERBRThRE 29 A7 8%, "B 1 hhl NASH) #ilft, Hg

LI

IE : i irafads (AIAL3Hak)

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 Ik i sI67, EA=1, CPUJFUT W, EA=0, CPUJSEMAA Hrh Il Hid .
EAFIAE R & 45 o W S0 14 FE P g ) o B35 A TR 1 e 2 EA R 1] FL 8 52 25 R s E
LR HR BT o VR4 A 428 i

EPCA_LVD:

EADC _SPI :

PC ARG o W7 AT AG 00 o 7 SRR A7 o 3K PC AR B o W % AR R A I LV D A 7 1)
SR WTHEHIAL, BT IR, R e e A PCAR W FILVD H I .
EPCA_LVD=1, fuVFPCAREHH B HAar il o W ;

EPCA _LVD=0, %% 1[-PCARER A WG A A I

A/DEH W RSP T R V507, 1% 2 ADCH T A2 SPIFF T 1) s rh 4 5, 1oz
AFTHF, BRIV = 4 ADCHIKTFISPIH BT

EADC_SPI=1, foiFA/DE:Her W fISPI 7

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

ES : TR Wi AL, ES=1, RVFHFEAT IR ES=0, AR 1LAAT LT,

ET1 : @W /AT BTG b T o vr A, ET1=1, RYFTIHW, ET1=0, Z51ET1dH,
EX1: AMHRWi IR W R vrfr. EX1=1, SVFAMHSHETIHE EX1=0, &5 1EAMT W1 .
ETO : TOff)3 W fo 44z, ETO=1, FRUFTOH; ET0=0%%1ETOH .

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

AUXR : HBhZif7ds ORAlAc3Hk)

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#4 b W 5ol 7o VAL
EADCI=1, FREA/DEH AT,
EADCI=0, %% 11 A/D¥ 17,

ESPIL: SPIH BT S R V74
ESPI=1, fuVFSPIHIHT;
ESPI=0, %% -SPIH .
ELVDI : ALV D A K Al 5 VF 47 .
ESPI=1, AVHIKHEAMILVDH W
ESPI=0, %% EfEASMILVDH W o
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WAKE_CLKO :Clock output and Power-down Wakeup Control register (A~ a] fi7. 5331k
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, 25 RTFPCA LA/ TR B iEpowerdown.
0: 2% 1EPCA EFH/ T BEIE T Wi B powerdown ;
1: FUVFPCA B FHAT/ R BT H W e i powerdown o

B6-RXD PIN IE: #ifERF, SRUP3.0RXD) FMHIEERI, WA RXDM:EEpowerdown.
0: Z51FP3.0(RXD) FF4#FERI, 25 1ERXDMLEpowerdown ;
1: fYFP3.0RXD) IS ERI, L FRXDM:EEpowerdown o

B5-T1_PIN_IE: #iifsCF, RiFTU/P3. SN E BT b &, A fET 1IN B powerdown.
0: ZEIET1/P3.SHH R PR E TR WiAR &, R IET 1M EEpowerdown ;
1: FRVFTI/P3SHHT B E TR WibR &, R VFTHIM B powerdown .

B4 -TO PIN_IE: #irfifiizC N, FLVFTO/P3. 4N FEHT B TOH ks &, 1A fE TORIM: B powerdown.
0: ZEIETO/P3.4HI N VR B TO K bR &, 25 IETOMIM: B powerdown ;
1: FCVFTO/P3.AJI N FEHT B TOH ks &, RV TORIM: B powerdown «

TICLKOFTOCLKO 5 g R 83 F 5, TEUAEN A

STC12C5410AD &5 B L A1 LA G, TE. AUXRHMIWAKE CLKO#:iE0, HH P FEF
B “17 83F “0” IE. AUXRHMIWAKE_CLKOAH R RIAL, SLE o 1 BRAE (k& o B i o 7 e
T, A A b IR A0 o T 4 [R] INHE CPU T IR b o B8 T TE (0 P9 25 7] A B 1 4k
S¢PL (SETB BIT; CLR BIT) , WA HF#EfE 45kl (RIMOV IE, #DATA, ANL IE,
#DATA; ORL IE, #DATA; MOV IE, A%) . HHIAUXRAIWAKE CLKO (AAI{z3H4k) I
A0 FIMOV AUXR, #DATA 5MOV WAKE_CLKO #DATA$E 4 Fefift vt o
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2. R BRI I F FERSIPAIPH
FE48051 L LA AR TR e, B S e ARt e g, vl LASEI e 9 Tk & .
STC12C5410AD Z F1| B 5 ML ek 152 BB 3 0 i e ik Dh e 2 A7 s (TPH) A A AL, Al A
Fe BB BRI S; R R EIP, AARBRe g A ERE, 51580515 K HLF
R et Eeteoe SO
— A IETEPAT BRI e R W RE B m L e P W T T, (R BB 59— ML Se b T B
i, —EPATRISE R, BER A ARETL, & W X G BT — 235 2 A fem B i b
WrHiiE . LA TR wT UE g0 >R R TH P Ak FE AR«
LARAR S b Wr T g s AR e b W i b i, e ZANRE
2 ATAT] —Flrp i ORE R R 2K , — BRI, A2 1R 2 W B b
STC12C5410AD F 41 51 HLE v A &AL Se G4 27 A7 A B X
IPH: H W S g4z i) 25 A48 mr CANml o7 FH4k)
SFR name | Address | bit | B7 B6 B5 B4 B3 B2 Bl BO
IPH B7H |name - PPCA LVDH |PADC SPIH| PSH | PT1H | PX1H | PTOH | PXOH

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

PPCA LVDH, PPCA_LVD: PCA 1 i I H A MLV D W 16 5 2 42 il 47 .
PPCA_LVDH = 0 HPPCA_LVD = OfJ, PCA W MK ALV D H B A4 e ARAR S 4 Hh W (F1 5 2%.0)
PPCA_LVDH = 0HPPCA_LVD = 1#}, PCA Wi MK EAMLVDH W A AR e g W (o2 1)
PPCA_LVDH = 1 HPPCA_LVD = O}, PCA Wi FMK ALV D H b A% st Je 4w W (o 22)
PPCA_LVDH = 1 HPPCA_LVD = 1#}, PCA Wi FMK EAIMLVD H W A4 5 s 4 26 2 b i (B4 243)
PADC_SPIH, PADC_SPIL: A/D¥% 4 rh W7 FISPIH b {18 56 2% il A7 .
4PADC_SPIH,=0 HPADC_SPI=0iFf, A/D¥% b fISPIH T A AL 55 2% bt (1] 46 4%0)
PADC_SPIH=0 HPADC SPI=1I5f, A/D#:#irh W MISPIH W JBARAR 26 22 h b (L5 2% 1)
2 PADC_SPIH=1HPADC_SPI=0f}, A/D¥ ¥ WrAISPIH Wi Ayt i e 2 Hh e (PR 26 4.2)
4PADC_SPIH=1 HPADC SPI=1I5, A/D#% i FISPIH 7 g i e 1 56 2 v i (56 443)
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PSH, PS: & L1 iR s e ds il i o
PSH=0 HPS=0F, 117 W7l s Il o 2 iy (56 2%0)
HPSH=0 HPS=1/F, £ 1R W AR 6 20 Ik (4562 1)
PSH=1HPS=0fF, = [ W AR Sk e g0 b (PR 5k 22)
PSH=1 HPS=1HF, & 119 W7y e e e S 2 by (F 5 243)

PTIH, PT1: &M} 281 i s6 ez il iz
MPTIH=0 HPT1=0/}, & &% 1 B A sl e g W (56 2%0)
HPTIH=0 HPTI=1iF, &% 19 W R e 2 b 7 (P ok 2k 1)
MPTIH=1HPTI1=08}, & %1+ W B e g b (PL5age2)
MPTIH=1HPTI=1/}F, @i &% 1 IBrA S s s g b W (B 5 243)

PX1H, PX1: A b 1AL Se gz A
MPX1H=0 HPX1=0/}, M5BT 1A SAR e g b (115 440)
MPXTH=0 HPX1=11}, #haBrb i ARG Se g b (54 1)
LPX1H=1HPX1=08F, #MiBr W AR R se g b (5 2 2)
MPX1H=1 HPXI1=18F, A~ 1y 5 e e 4 b i (5 243)

PTOH, PTO: & Hf #50 H i £t 5 2 4% il o7
H4PTOH=0 HPTO=0I, 5 i 20 W Ay eIk 10 56 2 7 (1256 2%0)
PTOH=0 HPTO=1H}, &M 230 W AR Se g i (PR st 1)
HPTOH=1HPTO=0, & 250 Wi AEm it e g i (/e 22)
HPTOH=1 HPTO=11f, & 2$0 W7 A i It Se g b (fe e 443)

PXOH, PXO0: #MBrh WOtk ez hilfr .
PXOH=0 HPXO0=0fF, #}kHH 0y I e 2 h W (56 2%0)
M PXOH=0 HPX0=1iF, #hrh ko ARARAL S Jh b (L2 2 1)
HPXOH=1 HPXO0=01F, #Makrh W0 AH m i se g b (5 202)
HPXOH=1 HPXO0=11}, M Wr0 AR m i e g i (P g3)

AR e A% ) B A7 A IPATIPHA S & R rT P R B “17 Fil “07 o (HIPFAFEas ]
fr#edE, PrCAn] AT 3R 3R 2 Bl 1T BB TR S BRIIPI N A . TMIPHZF A7 28 I N A8 R BeH =17
BB R H . STC12C5410AD F# 41 5 5 LR AL S IPAIIPHIY HOOH, &N i 25 9 Ao
Vsl
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. ERTEE /BT HI F EESTCON
TCONNER 28/1HEARTO. TIRIEHIEAFas, FIBBIFETO. T H AR TR A0 2R 818 SR

FRTRSSE, TCONE T :
TCON : EN 88/ Has b st 57 (A fhr5-4k)

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

TCON 88H | name | TF1 | TRl | TFO | TRO | IEl | IT1 | IEO | ITO
TF1: T Wibs S . TIRRVEHEUR, ABHIMEIT A v £ 2™ A i ey 1

TRI1:
TFO:

TRO:

IE1:

ITI:

1EO:

ITO:

“1” TF1, [ACPUERPWr, — BEARFFRICPUNR Wi, A HEEE “0” (WAH
EHHRAEE “07 ) .

SEN 2R 1IE AT A .

TO% i brbr & . TOWE R THEA)G, MWMEFFEINTHEL SreAwm e, ik E
“1” TFO, [MCPUWERTM, — EARFRCPUNN %P, A S0 (Ha] h 2
BAEO)

SEI 20 iE AT AT .
AhEEER R 1S SRYE (INT1/P3.3) k. IEI=1, AW CPUIE R W, 4CPUNN RN %
FR RS s “0” TE L

AR AT LR TR SR A R R . IT1=0, INTI1/P3.35] I L (A6 o P 5 A fh 2 40350 Hh b
1. IT1=1, AMERrRWr1 )y R P v il & 77 =K.

A 0SSR IE (INTO/P3.2) #Fr&. IEO=14MH B0[M CPUIE K R, {4 CPUNE R 4h
AT, R “0” TE0 Ghifilik 7)) .

AR A O TR 2R R B AL . IT0=0, INTO/P3.25| Jl_I (A B8 S 0] il 2 4035 b 70
ITO=1, AN W0A T Bl &k 77 20,

4. BITOIEHIEFFEISCON
SCON N H AT 5l 27 /745, SCONAS U«

SCON : HiAT Lzl 7 f7ds (AT hrH4b)

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 R Wb & . 45 HF AT DL R el H DA R0 AR, A 2 e ke 28 56 8 47 B4 el
Bl #HUJr 20 3TAEHSM2=00F, W& MBI B b AL R (Rl B 1 M ER AT H R
77 287 3 TAE HSM2=11F, T 82U B (1) S5 9 FU A RB8 N 1 5, [ I i A 1) 4
B E N B 1. RTINS 47 D LIE [ CPUHIE H T Gdierbiby) , RIAZI R FH P i
Wi iR 55 FE A % .

HEAT O RZERW R E . BT O RN0RER, KK EdE, mErFEL &L
Hal. e 3K ER, FERIEE LA AR B 1. TI=1% 8847 0 1IELE R CPU
HAB b (APl o [EAVER KIS, CPUMIR & IE WG R, B mPATh Wik S AR
BFFATIES, TIULAHH PR RS T g2,

SCONZF A7 as AR AL S Hh i To ok, fEEAEN 4.
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5. RERNPEEXEFRS: BIEEHZEFERFPCON
PCONK HLIE 4% | 27 f7-45, PCONA& i T
PCON : HEJg il 27 47 %
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
PCON 87H name | SMOD | SMODO | LVDF | POF GF1 GFO PD IDL
LVDF : AR AT AR A7, (7]t 2 AR A I w77 SR b A6
U P A B R Ve o /R TR EAI T THE R, 247 HshE 1, SRR A W2 75 bl
RVFTIHK . BIFE A TAE B K Ve K FAREAT I TR BRI, ANEE BA FRVHIR AR
W, A E AL EAEAREO, JE0E, W EE TAE R Ve 4k Sk TR E
T TRE R, AL W H B E AL

FELYR 25 1) 2 A7 4 PCON (1) A A 5 I A BT G 0%, TELEAMEAN 4R
FEHIKT SO VFEF AR AR TE AT, AR HAS I o W AF B (1) 78 V57 /2 EPCA_LVD/IE.6
IE : P o vrdifas (nIhz3-4h)
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
IE ASH name EA | EPCA LVD |EADC SPI| ES ET1 EX1 ETO EXO0
EA: i vr ads i
EA=0, Bl 7 HrA I g K
EA=1, JFUE i, HEA WSR3 SRS o vrEsia.
EAIE R R A o I Fo VF TR P G 4%l o B 2% H Wl 5 e SZ BEAE ) LG8 32 % Hh kT
B A b Ao VR e o s
EPCA_LVD : PCABLHLHH IORIIG Ho A 0 o W Fo VF A7
EPCA_LVD =0, £k 1-PCARLHURIE A o ;
EPCA LVD =1, f¥FPCABLHAML G b .
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6. A/DEEHIEHIF 73R ADC_CONTR
ADC_CONTRNA/D¥s 445 774745, ADC_CONTRA% 41T

ADC _CONTR : A/DF;Hufz bl 2517 2%

SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO
ADC_CONTR C5H name ADC POWER | SPEEDI [SPEEDO| ADC FLAG [ADC START|CHS2| CHS1 | CHSO
ADC POWER : ADCHLJE#ZHIf7. *4ADC POWER=0/f, 3 ADCH I ;

ADC PWOER=1/f, FTIFADCHJE.
ADC_FLAG: ADCH & fibrE&EAr, ol H TiERA/DFE B . 4A/DR# 5 G,
ADC_FLAG=1,ZHHMiE0. N & A/DF 58 K5 B Z AL g 7= 4
Wr, &2&HRMFERZREMA/DEREGER, YA/DERTENE,
ADC FLAG=1, — & BH/#O0.
ADC_START: ADCHHJash¥=HI6r, WEA “17 B, i, HiEHE A0,
A/DF AR ZF A7 25 ADC_CONTRH AL 5 i e, TESEAMEN 4.

TEH VR SR AE AR IE,  A/DHe #0258 1) oh 7 o VAL ZEADC_SPI/IE.S
IE: Hl eirarfrss (ATAzT-4b)
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
IE A8H name EA | EPCA_LVD |EADC SPI| ES ET1 EX1 ETO EXO0

EA: v s dii.

EA=0, Bfik 7 FrA WG =K

EA=1, FFicad i, (HEEANFBEEA H RS v .

EA PR A2 A 7 eV T BOR edzhilo BP 25 FR IR e S S2 EA R i) 5 L R4 52 4% H it

I O R BT Fo 2042 A 2 61

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

STC12C5410AD R H 5 AL FTA 1 R iR B A 4N Wt Je g, R -3 e v Wil =R 5 mp
AR N P W AR e, ATSRIL R R IR S AR T R E . — AN IEEPAT R
T T e = L e R W e T, (RO REE 5 — MRS g R Wi T i, — BT RIS R, 8
IR [FIFEARETL, IR [\ FE 27 5 BT — 538 27 5em BOET i R BT el . DL B AR T 94008
TN THI R AR SE AR«

LARAE S g W mT 9 s R e R W i b W, 2 AR
2 AR —Fhrh iy (ANEREBIE ML) , —EEBN, A2 Ege i =g i
o

2[R BB TLAN [F] — P e i W SR, W — N BESRAF B SS, BT N R B A K
J¥o XA TAERAMREH N, RN AZELE S — MBI 45, STCI12C5410AD R 5135
ML BT S B W 7 U R

rh K Y EIRT
INTO (highest)

Timer 0
INT1

Timer 1

UART1

ADC SPI

PCA LVD (lowest)

SNk wbde=o

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

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

191



STC12C5410AD £ 51| 5 Fr HLAE S
6.4 FhiETALIE
2 e e A T HLAECPUMR S, FEREFR R R, R R T a0 A

K e 1] B b A1k 3R R P T R PC
- AT AN R T R 55 R o

Fh TR 55 R e TSRS A2 Wi A AR — 2248 4% . TSREARETT (R IR [B]) 35 2 4590, H5PCIH
MA R E], FFRRFEORI PR E, 25 W EREF W7 S A 2R SE 30T

BRI NI, R BRI TS PO AU AR O R A B, R R A A X 8
¥ B R 55 R P R A bk . % R ISR S5 AR N il BRI e

L AT IERIAAT TR 2 i AT e B
2. PCEBUEAR;

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 CREeEPAT R N, SHE P EAR SACR g B aiEE . TR bk T
FEFP Al A ITTARHR 70, P DL ERE R O 5 1% 45 2 00 B A 1 2, B rp i g = IX (LIMP
MAIN) .

EEAREIRETIE AU RETIHE A

RETHE 4 BRI RSP HIPCIR [1] 3 J5 3k T Ik (93 77, (BERETHE 2 9% 1 % T 0 26 SO 2 fid
REEIIhEE, RWrEH KRGS YNHEIIER T, )5 RS IR AR 2 1 o W ROk A b
Wi N7

25 P AE A T IR S5 R e AT T ONARBRAE, I ZERETISE 4 047 A B3k 47 AH B7 ) HE R 45
i, BIAE SR 2SR T PUSHAE 4 5 POPHE A i RS - 75 T AS B IE A IR 5] 7
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6.5 SMERAIR

AR R BT O(INTO) AN A1 38 H BT L(INT 1) fd A A PR i 7 5, T B v Al i 7 ORI H P fie
775

TCONZF 47 2% F1 fIITO/TCON.OFIIT1/TCON.2 ¥ 5E 1 AhfHH WrO AN 152 N B finh 2 38 f2 (I H
PR . IHRITx = 0(x = 0,1), A RGAEINTX(x = 0, )RR R BV 5 AT 7= Az 283 o I o
WRITx = 1(x = 0,1), A RFEEINT( x= 0,1)FERMAE BT J5 A v 7= AR AN . 03 B
O(INTO) A8 A W7 1 (INT 1)ads BT DA FH K5 5 AT A F A e

H T RGN Bt AR R W 5] BCRAE LI, BTN T R A 2], NG 5 RZ &b
YeRF2N RGN Bl o a0 SREAN R WA BRI, SR DA ZTAEAH . 1) 5| R R i P 2 1A
RGN Bl i HAGH T B s B — DN RGN B, A BERRZ T BRI CPUR I B . [FAE,
YA A TR A FESE AT Al e, UL SR DA Z0FE A N IR 5| BRI R FLF 2024 RGERT B, X R
A BERA PRCPURE S AS I B Z AR L T15 5
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6.6 HHTNKIER
6.6.1 FNERFEROINTO)AINIKIEF

L 21— & RN ETOR) TR A ER

CiEFr:

/* */

/* --- STC MCU Limited %/
T NS VO s WY 711 N 1107 N2 T T Y T R ——— x/

PR/ IE ey Y e N e I a1 S RE Y o) O — *)
M B R kS R B T STCHI BB AR - %/

/% %/

#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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LYRIZRF:
Jx */
/* --- STC MCU Limited */
P RSTC 1T PN ITOC B oo %
AT RR o S 3088 4131 AR, —oomrereorreererree v
% VETERE 7 AR B FE R A T STCR) Bk R T - */
/* *)

s

;interrupt vector table

ORG 0000H
LIMP MAIN
ORG 0003H
LIMP  EXINTO
ORG 0100H
MAIN:
MOV  SP#7FH
SETB  ITO
SETB  EXO0
SETB EA
SIMP  §

s

;External interrupt0 service routine

EXINTO:
RETI

END

;INTO, interrupt O (location at 0003H)

;initial SP

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

;open global interrupt switch
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2. BB 2—RRIMNAR R BTORY TS B oh T PR i 4 FE A 5

CiEFF:

/* */
/* - STC MCU Limited */
/* - ERSTC 1T FF 5 LA 0T B M et H o -/
fl CE S e i S A DR 7 SR */
/% TEAERE R p BRSO R Ik MR T STCHY OB R —-ommeeomev */

/* */

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

//External interrupt0 service routine

void exintO( ) interrupt 0 //INTO, interrupt O (location at 0003H)
{
H
void main()
{
IT0O=1; //set INTO interrupt type (1:Falling 0:Low level)
EX0=1; /lenable INTO interrupt
EA=1; /lopen global interrupt switch
while (1)
{
INTO=1; //ready read INTO port
while ('INTO); /Icheck INTO
_nop_();
_nop_();
PCON = 0x02; //IMCU power down
_nop_();
_nop_();
Pl1++;
H
H
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SCHRIZF

/* */
/* --—- STC MCU Limited */
¥ —we FRSTC 1T FU B HLAMHS T OC T WA W4 L ——nn/

AL 20 R e e At 1) cFd ) — %/

PR R R T P T STORIVOR SRR —emmeeme %

/* */

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 SMERRERIANTD AR IEF

1. 12F1 SEIRINER R T 1 B T P A R B

CizFr:

/% */

/% --- STC MCU Limited */

AR PR (e b WS LS VN Sl g ) pe—— */

RT3 CE Y I e e T 1ocl 3 s ——— */
P VELERE P R B S E A A A T ST Bk AR e */

* ¥

#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; //enable INT1 interrupt
EA=1; /lopen global interrupt switch
while (1);
H
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LRz
/* */
/* --- STC MCU Limited */
N VOB U L B [P S eal: T o o pe———— *
LY 2a LI e LT ) —— *
g T e T 1 SO S g s — *
/* */

>

;interrupt vector table

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

LIMP  EXINTI1

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

>

;External interrupt] service routine

EXINT1:
RETI

END
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2. FEF2— RN BT B TR A TR T IR AR iR R AR T
CigEFR:
/* */
/* --- STC MCU Limited */
/% - WRSTC 1T FRF1 5 HLAN S A7 1T B ) M i 4t L K -/
L k20 ClE ol St e ies & i TE T 1 A — ot
P SRR BRI T STCRI B R AR - */
/* */
#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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Loz

/* */
/% - STC MCU Limited */
/¥ - JIRSTC 1T ZRFI 7 HLAME e 7 1T i) e o FELABE 5K -t/
TAl B3 Cy 9 Q8 AL e e | DR Y15 SR */
M EFERE P T BB W T STCHIBERE R T - */

/* */

s

;interrupt vector table

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

LIMP  EXINTI1

ORG 0100H
MAIN:

MOV  SP#7FH ;initial SP

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

SETB  EXI1 ;enable INT1 interrupt

SETB EA ;open global interrupt switch
LOOP:

SETB  INTI1 ;ready read INT1 port

INB INTLS ;check INT1

NOP

NOP

MOV  PCON.,#02H ;MCU power down

NOP

NOP

CPL P1.0

SIMP  LOOP

s

;External interruptl service routine

EXINT1:
RETI

END
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6.6.3 TERSEZOPUT (NFEIEET, 7T MER=EAR) BMIKAEF

1. CIEF:

/* )
/* --- STC MCU Limited */
/% - JEZRSTC 1T FRA T HLE I 250 P BT BRI, PR B LA R nie iR -/
/AN AR e o A BRSO = o 5| SR */
/% VEAERE P BOC B AR T STCR Bk 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; //lenable TO interrupt
EA=1; //open 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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/* */
/* --- STC MCU Limited */
/¥ - W/RSTC 1T R 515 HLE I ZR0 T (R FEVE), i 8 R L st e B U B %/
/% U SCEAERR A B SO 5 -ZAR T */
/% VEAERE P B F AR T ST SR AR I */

/* */

WAKE_CLKO EQU 8FH

H

;interrupt vector table

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

LIMP  TOINT

ORG 0100H
MAIN:

MOV  SP#7FH ;initial SP

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

SETB  ETO ;enable TO interrupt

SETB EA ;open global interrupt switch
LOOP:

SETB  TO ;ready read TO port

INB TO $ ;check TO

NOP

NOP

MOV PCON, #02H ;MCU power down

NOP

NOP

CPL P1.0

SIMP  LOOP

s

;TO interrupt service routine

TOINT:
RETI

END
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6.6.4 TERTEF1HET (NREAHET, ° A TMREEFEEAR) fYMIRNIEFr

1. CiEFF:
/* */
/* -—- STC MCU Limited */

/% - ZRSTC 1T R FH T HLE I &% 1 b (R BT, ml K 5 HLA R LR e i -/

/% U SREAERE P A Al AR SC = T 5] AR */
* B ERE P A B OC T A ENIE ] 1 STCRIBURL AR Fr */
/* */

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

sfr WAKE_CLKO = 0x8f;

//External interrupt0 service routine

void tlint() interrupt 3

{
H
void main()
{
WAKE_CLKO = 0x20;
ET1 =1,
EA=1;
while (1)
{
T1=1,
while (1T1);
_nop_();
_nop_();
PCON = 0x02;
_nop_();
_nop_();
Pl++;
H
H

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

//enable T1 falling edge wakeup MCU from power-down mode
//enable T1 interrupt
//open global interrupt switch

/Iready read T1 port
/Icheck T1

//IMCU power down

204



STC12C5410AD & 51 1 Fr W46 e

/*

*/

/* --- STC MCU Limited

*/

/% - HZRSTC 1T Z 5 H T HLE I &% LR (R BT, LR 5 HLAN S LR e i -/

B R EAE R b A A S b S| AR */
M TEERE R B R E A T STCHIBURL AR P */
/* */

WAKE_CLKO EQU 8FH

s

;interrupt vector table

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

>

;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

#20H
;open global interrupt switch

;ready read T1 port
;check T1

;MCU power down
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6.6.5 RxDH i (RxD/P3.0 NpEGH 1T, BT TMefEEEE =) BN iERF

1. CIEF:

/* */
/* --- STC MCU Limited */
/% - JE/NSTC 1T ZRF B WL AT LIRxD A BT (R BRI, il B A B e B A Qe i -/
/% Qn BRI ARl B S E S AR T */
/* SRR P R B E R A A T STCI BEkE R Y */

/* */

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

typedef unsigned char BYTE;
typedef unsigned int WORD;

/*Declare SFR associated with the PCA */
sfr WAKE CLKO = O0x8F;

void uart_isr() interrupt 4 using 1

{
if (RI)
{
RI=0;
H
}
void main()
{
WAKE CLKO = 0x40; //lenable RXD falling edge wakeup MCU from power-down mode
ES=1;
EA=1;
while (1)
{
RXD = 1; //ready read RXD port
while (IRXD); /Icheck RXD
_nop_();
_nop_();
PCON = 0x02; //MCU power down
_nop_();
_nop_();
P2++;
b
H
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2. JLRiERF:

/*

*/

/* --- STC MCU Limited

*/

/¥ —- JE7RSTC 1T R FH A HLHAT LIRxD A W (R &), PRS0 B S5t AR i —+/

/* U0 R EAE R Py P A B S v 5] AR
* S AERE P B TR E I 1 STCBURE LR

*/
*/

/*

;/¥Declare SFR associated with the PCA */

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

UART _ISR:

JBC Rl EXIT

EXIT:

RETI
ORG  0100H

MAIN:
MOV  WAKE CLKO,
SETB  ES
SETB  EA

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

#40H

*/

;clear RI flag

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

;ready read RXD port
;check RXD

;MCU power down
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6.6.7 PCARIR AT (7] A TPz 2 e 4= 30) RO A2 Fr

1. Ci2FF:

/% */
/* --—- STC MCU Limited */
¥ e JRSTC 1T FB1 5 o HLPCARLHE 7, T4 3L B H MR —rrrrrrrererrr ¥
/% QAR R Y A B SCE T G AR )T */
% VETERE 7 AR B FE R A T STCR) Bk KRR */

/* )

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

typedef unsigned char BYTE;
typedef unsigned int WORD;

/*Declare SFR associated with the PCA */
= IE"6;

sbit
sfr

sfr
sbit
sbit
sbit
sbit
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr

EPCAI

WAKE CLKO = O0x8F;
CCON = 0xDS;
CCFO0 = CCON"0;
CCF1 = CCON"I;
CR = CCON"6;
CF = CCONA"T;
CMOD = 0xD9;
CL = O0xE9;
CH = 0xF9;
CCAPMO= 0xDA;
CCAPOL = OxEA;
CCAPOH= O0xFA;
CCAPMI1= 0xDB;
CCAPIL = OxEB;
CCAP1H= O0xFB;
CCAPM2= 0xDC;
CCAP2L = 0xEC;
CCAP2H= O0xFC;
CCAPM3= 0xDD;
CCAP3L = OxED;
CCAP3H = O0xFD;
PCAPWMO = O0xF2;
PCAPWMI = O0xF3;
PCAPWM2 = O0xF4;
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
sbit

PCA LED = PI"0;
CCPO = P37

void PCA_isr() interrupt 7 using 1

{

}

CCF0 = 0;

PCA LED =!PCA _LED;

void main()

{

I

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)

{
CCPO =1,
while (!CCPO0);
_nop_();
_nop_();
PCON = 0x02;
_nop_();

_nop_();
P2++;

//PCA test LED

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

//Initial PCA control register
//PCA timer stop running
/IClear CF flag

//Clear all module interrupt flag
//Reset PCA base timer

//Set PCA timer clock source as Fosc/12

//Disable PCA timer overflow interrupt

//PCA module-0 capture by a negative tigger on CCPO(P3.7)
//and enable PCA interrupt

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

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

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

/Iready read CCPO port
/Icheck CCPO

//IMCU power down
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2. JLERIEFF:

/*

/* --- STC MCU Limited

/* - JE7RSTC 1T 251 P HLPCARE B i iy, AT H 8 LA ft A AR e i oo

¥ U FEEAERE A i B ST v 5] SRR
M TEERE BT R E A T STCRIBURE KRR FP */

/*

;/*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 OEBH ;PCA module-1 capture register LOW
CCAPIH EQU OFBH ;PCA module-1 capture register HIGH
CCAPM2 EQU 0DCH ;PCA module-2 mode register
CCAP2L EQU 0ECH ;PCA module-2 capture register LOW
CCAP2H EQU OFCH ;PCA module-2 capture register HIGH
CCAPM3 EQU O0DDH ;PCA module-3 mode register
CCAP3L EQU OEDH ;PCA module-3 capture register LOW
CCAP3H EQU OFDH ;PCA module-3 capture register HIGH
PCA_LED BIT P1.1 ;PCA test LED

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

#30H

;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 EBTEE/iTH=S

STC12C5410AD R A LA 6 B 248, H A Ehf 230 E T #1164 e if 48, 54
8051 [ E RS B sE A A, AT LA BT, 70 e i 28 VISR R R R AR 28, e asom]
DAY PHANSAL 58 N 28 FH (5 M4 REPCA/PWMAT LA T SEIRAAN 16457 58 INF 28 o

STC12C5410AD Z F1| B 1L P 31 152 B 0 P /N 1662 18 B 28/ TH B8 TORN T LR B A 11505 A
SE B R TAE e X REA eI 88/ 1H s (TOFATL) ,  TEARFIRTh g 75 47 #3 TMOD FH & A7 — 4%
HIAT— FIEPETOBRT 1 8 I 2838 - B . 58 I 28 /1H B8 (A% O i At 52 — AN s (A i)
FITHEEs, SRR Ik T TS R TH Uk RIEAN ] an AUk R B RGeS B,
M A i 2, SR e 2%/ TF B as A 124 i Bh sl 38 8 LA B 43 31— AN e Bk, TH i i
L WSOk rb sk B 8 A HLARE 51 (TONPS. 4, TLRP3. 5), Wit #r=, BEsk— ANkt

eI A/ T B TAELE e U, Rk T Re 2 A7 28 AUXR A I TOx 12 R T 1x 1293 75l e 5 &
RSB/ 12002 RGN /1 R 2050) JG ik TORIT AT 18, 24 e i 8% /115088 TAEE T3 =,
I, AN kR T AN 2 A

SE I 2/ TH B AR 04 AR TAERES: 1200 (13652 i 2% /118038 , Bl (1647 2 i 3% /1H 5 i
), B2 (B Hh 2GR A) , B3 (A8 ERT 85 /1T ELAY) o BN 88 /1T £ 2% 1 BRAs =3
Ah, Hopl TAERER S 2 i 28 /i H B 2e04H A, TIZERE3I TR, 1214k,

7.1 ERER/ITHESRNEXEFER
TR I

Y= H- 3P A
5 iR Huhl: MSB LSB p=ROATER

TCON SEIN 2oy 27 /7 7% | 88H | TF1 | TR1 | TFO | TRO | IEl | IT1 | IEO | ITO |0000 0000B
TMOD EN a2 A 8% |89H | GATE | /T | M 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 ETJL!EEF%"!U:I‘ﬁ Eﬁ‘ %Eﬁé 8FH [PCAWAKEUP|RXD PIN_IE|T1_PIN_IE[T0O PIN IE| - | - |[T1cLKO|TOCLKO| 0000 xx00B
- FR2F A7 4%
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1. ERTEE /IR ITHHFFETCON
TCONNER #/ATHZSTO. TIHIEH 25725, RN WHAFETO. T H A WA 2h i ok

rh R4S, TCONFS R :
TCON : SEmF 88/t Hgs Wikl Zifegs (A7 5H0k)

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

TCON 88H | name | TF1 | TRI | TFO | TRO | IEl | IT1 | IEO | ITO
TF1: SERS/THEERTUG AR S . TIRRRVFHHELLE, MAMETT eI 4. 2 o™ A i

TRI1:

TFO:

TRO:

IE1:

IT1:

IEO:

ITO:

WA AR “1” TF1, WCPUERF W, — BELRFERICPUN SR KTHS, 4 f AR
“0” TF1 (TR HARFEWE “0” ) .

SER B TIRIBITESINL . ZA B EAANE R . MGATE (TMOD.7) =0, TRI=1H/%t
REFTIHIE TS, TR1=0M 25 1ET1H8. 4GATE (TMOD.7) =1, TRI1=1HINTI14iA
PR, A ST

SER 2 /RS TOVS b bR & . TORE i 8Ll E, MWMEFFE I8, S =
Avs ey, BEEEE 17 TFO, MCPUIGRA W, — BEAREFCPUMIN %R B, 7 Hiid
35 “0” TFO ( TROWH AT HARFF &EHE “07 ) o

E R 2R TORIIBATIEHIAL . %A R BALAEE . 24GATE (TMOD.3) =0, TRO=1i &k
FRYFTOHIETHE, TRO=0KI 25 1ETOTH# . 4GATE (TMOD.3) =1, TR1=0HINTO%iA
PR, A RFTOTHEL.

ANERFT 1S SRR (INT1/P3.3) fr&. IE1=1, AMEHR WA CPUIER W, {CPUMN %
HR BT FHBEARTE “0” TE T

AR A T LA 7 S I . TT1=00, AR B VAR FE P & 7720, 24INT1 (P3. 3)
FICHPES, BAZIEL o SRAMEH - P& 77 A, AR BrE G NFIINTL) 220 £
FRCEEFE R, ERNZPRgcPU Ws, [FIREZ T IR S AR PAT 5E 2 BT, A ER
PROAZE B (P3. 3EAR &), HNPK =28 i — kb W H{ITI=18), WIAMEBAF K1 (INTL)
G 17 — “0” FREATERAE, WaETBESREREALIEL o R AL R A AR
AR 0 SR IE (INTO/P3.2) Fridi. IEO=14MEE r0[a CPUIE K R, 4CPUMN M 4h
EEA e, HEEE €07 TE0 GAifi &k 5= .

AR A WO fih i 7 A AL . TTO=08, AP B0 MK s P & 7 =0, {INTO (P3. 2)
NGRS, BALTE0. SRAMEH P lk 77 208, MR iR Cr N ZIINTO) 4 Zi £
FHRHESFA R, B RNZP Wi CPUm N, [RII 75 1% W R &S R2 P AT 52 2 1, AR Wi
DGR (P3. 28R ED , BIWPK P24  — kbW 24IT0=18F, WIAMHBF K70 (INTO)
U “17 — “0” TREATEEAS, BanrhWriE RARELIIEL , [\ ENE R BT,
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2. ERTER /T HBR TEREXNFESIZTMOD

SE I AR B8 HH IR T S 27 A7 SE TMOD I I A7 C/THEAT 16 3%, TMOD 312 23 1) % A (Z
SRS afUES, 20 ER /s E 4R e, B TMODKIMIAIMOE R . 24
SER /TR R0 1RIRERHE], B3R, ST B ThRE W T arid

A A TMOD (L ) D g ik

TMOD Hhhl: 89H SAE: 00H
ACIRDAS S
6 5 4 3 2 1 0
|Gate | o | M1t | Mo |GatE| o | M1 | wmo |
\ /\ /
\V4 \V4
SER 2% 1 ERF 280
/A =t Dikg
TMOD.7/ GATE TMOD. 7#5 2 I 251, B 1 H A ZEINT L & S TR A B 1
A AT e I 8% /i K de 1.
TMOD.3/ GATE TMOD. 3Fz 1|5 i) 280, B 1 R A ZEINTO M A & KL TROFE HI A7 & 1
I A AT I 2 I 2% /1 $0 880,
TMOD.6/ CiT TMOD. 63z 1] 5 i 2% L I AVE e i 23 a3 8s, JE 0 AAE e i 28
(MWWE R G BrimN) , B 1IHETFEES AT1/P3. SR N)
TMOD.2/ C/T TMOD. 2%z 1] € I 2RO FVE /e i SR Bl H 0 as, B0 AME e i 2
N R G ebimAN) , B 1RETEES (AWT0/P3. 4% N)
TMOD.5/TMOD.4 M1, MO SE RS 23 E IS 2% /T A as T e 7
0 0 13f7 SE I 8% /11 H 88, FHA8048 IR, TL1 RS2 E
IR, THIEEANSAL 4 o
0 1 1600 3% /1150 2s, TL1. TH14H
1 0 SAV [ B EE B 4 e I 4%, 243 DB THIAE O AE B Bh B 235 N TLL.
11 SERS B8 /T EE LI e (k-0
TMOD.1/TMOD.0 M1. MO SERS 28 /11 B AR O =0k 1
0 0 1307 eI 2% /11 5088, FHZS8048E MR, TLOR K5 E
S5, THOREAN8AT 4 11 .
0 1 1600 e I 3% /1H 50 2s, TLO. THO4:H
1 0 SO S BB E I 8, 2438 R THOAE A E 2h E 25 NTLO
1 1 SE I 2RO LI VR XS rE i 2 /iH B st . TLOVE A —ANSAL e i

an/THEGE, TR AREE I SO R AL ] . THOMUAE 9 —A
SALIE I #&, H1SE I &% LA il A 1
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3. BN EFEB/AUXR
STC12C5410AD Z 5 L2 1T (80515 i, NARAAEL48051, EM ZFOFER 515
PG /AL 8051 I, BI1270 40, XN T IRHAL 58051, (HM AT ABEAT 125040, it &
BEHTHE NIRRT RE A AT AR AUXR, J4T0, TIRE AT, il 1115 HLE8 T 22 [E e r), 3|24
%, TIESAE.
AUXRHFE T :
AUXR : ffiBhai {745
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
AUXR 8EH name |TOx12|T1x12| UART MOx6 | EADCI ESPI ELVDI
STC12C5410AD £ %142 1T HIS051H A ML, N T HAELSi8051, EHT%&O*EEET%%YEHFE%@E
8051 EE, BI127040, XN T FHAAL4:8051. (B A RBEIT120040, SLHIEIEMIT.
TOx12: 2B #3038 & 2 il
0: 5B 2R0E B /E8051 5 WL E I B R B, B 1243435
1: FERT A0 Z8051 5L LE I #H IR FEE I 1245,  BEA 4.
T1x12: ERF &% 1E A HI47 .
0: JEM 2% 128051 B ML e I 28 IR, BP124040;
1: SR 28 LR EE805 1 L AL e i #1245, BIA 4 il
WIRUARTH HHTUE AP R A4S, W HHTIx 1247 R UART H# T2 12Tib 2 1T,

STC12C5410AD R A2 1THIB05 1 #L, N 1 Fe454% 458051, UART H: IR A J5 & e A% 4805111 -
UART_MOx6: i FBLO (5 13 15 B A .

0: UARTEE AR R0 M5 B AL 458051 B4 F KL ER I A, B 12434 ;

1: UARTER 1RSSO f 8 B 2 AL 45805 LB WLER TR EE (64, BI2404i.
15 P 5 I ST 1A A 5 A B3I, UART B3 11 03 B P TR 38 LE S v g

AUXRAFAF a3 I HA A2 S a5, fESEAMES 2
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4. WAKE_CLKO: I gfrfgiy HH R4 Ha 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 T, Z% RFPCA LT/ T BT B i powerdown
0: ZE1EPCA EFHHS/ T BEVE A Tk BEpowerdown ;
1: SRVFPCA_E TR/ B e B powerdown o
RXD PIN IE: #irgffiztF, SVFP3.0(RXD) NEHTERI, tHEEFRXDM:iEpowerdown.
0: 2%1EP3.0(RXD) FF&W BRI, 125 1ERXDM R powerdown ;
1: SRVFP3.0(RXD) FRFEYERI, AR YFRXDM i powerdown o

T1_PIN_IE: #HBAR, RAFTUPISE TR ETIHERE, HaeET1E M powerdown.
0: Z5IETU/P3.SH T RIS BT WARE, AR IET1HIM: B powerdown ;
1: FRVFT1/P3.SHIN BRI E T rbs &, 1T B powerdown .
TO_PIN IE: R, RVFTO/P3. 41T FEHT B TOH Wibs &, tae M TOMIM: B powerdown.
0: ZE1ETO/P3.4M T FEHs BTOH Wiks &, 28 (ETOIM: B powerdown ;
1: FVFTO/P3. AN FEIE B TOH Wiks &, R YFTORIE fE powerdown o
TICLKO: &7 R4 P3.5/T1HINE B Jy5E i 24T 1 (I 4% 1 CLKOUTI
1: SVPRP3.5/TUBIEL & o e i 25 T 1B B I CLKOUTL, LB BB 28 T1 A B8 TAE
FERER2 (867 H B E M) , CLKOUT Uyt i Bh A 2= T 136 H % /2
T1TAEEITRE U % AR = SYSclk / (256 - TH1 ) /2
T1TAETEL2THE A )% H 452 = SYSclk /12 /(256 - TH1) /2
0: ANAVFKEP3.5/ TS B € i 2 T 21 HCLKOUTI
TOCLKO: J&75 S0 ¥FKP3.4/TOMEL B A e i 2 TOF B 8 4 tH CLKOUTO
1: FVFPKP3.4/TORIEC & M 5E B 28 TOR I £ H CLKOUTO, bl sE I 28 T0 X g TAEFE
W2 (807 F B E 2 X)) , CLKOUTO% H I 445K = TO%: Hi % / 2
TOTAEAELT HEUET % Hi 42 = SYSclk / (256 - THO ) / 2
TOCAELE 12T IS 1% i 45% = SYSclk / 12/ (256 - THO) / 2
0: ANFVFEP3.4/TORINC B A 5E I 2 TO /I I &b HI CLKOUTO
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7.2 EREE/ TR0 TIERER

I X 2F A7 AR TMODH M 1(TMOD. 1). MO(TMOD.O)HI B E . el 28/ B2 0 4R AR [H
TAERE
7.2.1 BROINLERTES/IHEED)

H e ) 48 150 B B RO R AU8048 e I 28, BISAL TR #3200 A T/ i ek . N TR
FER AR/ T AR L/E T . RN, ErS0mE NI THEES, mTLOMKSAL
FITHOFISAL BT # B TLOAKSAZ 5 MY I THOHEA ,  THOT Hrvs H B A TCONH ) 5 HE A B AL TFO .
GATE (TMOD. 3)=0 FF, ITRO=1, W24k, GATE=1 B, o4t APl N INT 132 ) & i 28
1, INTOTEHIE N0, SXFE TSPk 55 I & . TROAITCONZT 17 5% 4 H 45 A7, TCONZF 17 #% &7
[ AR T BEFE IR WL TCONZF A7 28 2510 1) HAR D) BE IR 36

RO T 58 I 28/ TH B8R0 R 1307 B I 2% /11 30 2%, W RPN

AUXR.7/T0x12=0
+12

SYSclk o
n AUXR.7/TOx12-1

TO Pin 4*

TRO

(5 bits) | (8 bits) TFO Interrupt
control
GATE

INTO

SEI &/ THEER0RIEC 0: 13AL5E I &5/ 114 s

MOT=01F, B ITIERE R RGO B A0 S5, TOX I B 8 30T+ 4,  TO T AEAE e i 7
o BOT=1F, ZHIFFERBIN BB AP3.4/T0, RITOTAEFEH #0550,

STC12C5410AD R B B HLI E B 28 A AP T B0 2. — MR 12T, 128Nt
55580518 LA 94 —Fh 1T, R8N, EERAESK8051H F K124 .
TORIIE R HRF IR Th BE ZF 7 2R AUXRAH B TOx 124k &, WIS TO0x12=0, TON| TAEFE12THER; Wi
T0x12=1, TON| TAETEITHER .

ZAER T B 1307 7577 886 & THO A B8 /ML KR TLOMIMIRS L. TLORIRISALASE , AT ¥ 21
BAHa TARE (TRO) ANRETHF LA A a8 . HEaR0MI X R I 450 K e I &% LA AR 1. 2
AN IGATESL (TMOD. 7RITMOD. 3) 43 il 43 B 45 7 i 2% 1 % 5 if 350,
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7.2.2 BRI AL ERTZE/ITEED)

PEECTER T 7 THO L TLO A= iR 1642 4k, HoAh 50058 4 M Al . BRBEAE 20T sE i 2% /11 8
FROME N 164 B 8% /1T 508%, W TFEATR.

AUXR.7/T0x12=0
*

SYSclk
EE
AUXR.7/T0x12=1

INTO

SEIN &/ THERR ORI 1: 166 E I &5/ 11 s

AR, BN RN E N16hL e 88 /15 RS, HTLORISAI FITHORISHL BT #4 k. TLOFISAL
v tH M) THOREA ,  THOTH %3 HY B AL TCONH ()35 Hi A EAZTFO

*4GATE=0 (TMOD.3)If, #NTRO=1, WMIERf #5114k, GATE=11F, SvF AN AN INTOFE HilE
250, IXFERTSEHLAK TR & . TRONTCONTZF 4745 N HUA I AL,  TCONEF A7 7% % 1L i) B AR T e fifiik
W, EATTCONE A8 I/ 4

MOT=0/F, ZBIFIER R RGN Bh 2504 i, TOXT I Bl R #1150 TO TAELE @ ity
Ko HBOT=10F, LI HKERERISME KR AP3.4/T0, BITOTAELE 1505 s

STC12C5410AD R 51 5 Fy HLIE I s PIAPTHEuE <. — Mg 12T, S 124N,
548051 8 LAHIE: 34— 1T, MAErehinl, S RALS8051 8 FHLH 124 .
TOH 38 28 H Rp ik T e 7 A7 AR AUXRH I TOX 124 %€, 2R T0x12=0, TOW| TAEFE12TAE; iR
T0x12=1, TOM| TAEEITHE.
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ER R0 TR 166 E AT 28 /T R AR AE

1. CFEFr:

/* */
/* --- STC MCU Limited %/
¥ - WZRSTC 1T FF B HLE I 20 M 1667 5 I &/ T s A X --*/
/% BN B ELAERE b FH B S B b B SRR, e - */
* ELERE Bk S EE HE G T STCHIBR MR v */

/* */

#include "regS1.h"

typedef unsigned char BYTE;
typedef unsigned int WORD;

1

/* define constants */
#idefine FOSC  18432000L

#define MODE 1T //Timer clock mode, comment this line is 12T mode, uncomment is 1T mode
#ifdef MODE 1T

#define TIMS  (65536-FOSC/1000) //1ms timer calculation method in 1T mode
#else

#define TIMS  (65536-FOSC/12/1000) //1ms timer calculation method in 12T mode
#endif

/* define SFR */

sfr AUXR = 0x8e; //Auxiliary register

sbit TEST LED = 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 timerQ 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 timer0 as model (16-bit)
TLO =TIMS; //initial timer0 low byte
THO =TIMS >>8§; //initial timer0 high byte
TRO =1, /timer0 start running
ETO =1, //enable timer0 interrupt
EA =1, //open global interrupt switch
count =0; //initial counter
while (1); //1oop
}

2. CYRIErF

/* %/
/% --- STC MCU Limited %/
/¥ - BRSTC 1T 251 8 HLE I 2501 16 & i 4%/ 1 A A B %/
Pl ey Yo R S e e | D EE Ryl o N — #/
B LERE R h ki SC 2 v E AR T STCHI BB AR —-mmmemmmev *)

/* )/

;/* define constants */
#tdefine MODEIT ;Timer clock mode, comment this line is 12T mode, uncomment is 1T mode

#ifdef MODEIT

TIMS EQU 0B800H ;1ms timer calculation method in 1T mode is (65536-18432000/1000)
#else

TIMS EQU 0FAOOH ;1ms timer calculation method in 12T mode is (65536-18432000/12/1000)
#endif

;/* define SFR */
AUXR DATA 8EH ;Auxiliary register
TEST _LED BIT P1.0 ;work LED, flash once per second

;/* define variables */
COUNT DATA  20H ;1000 times counter (2 bytes)
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ORG 0000H
LIMP  MAIN
ORG 000BH

LIMP  TMO_ISR

;/* main program */
MAIN:
#ifdef 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+I, A
SIMP  §

s

;/* TimerO interrupt routine */

TMO_ISR:
PUSH ACC
PUSH PSW

MOV  TLO, #LOW  TIMS
MOV  THO, #HIGH TIMS

MOV A, COUNT
ORL A, COUNT+1
INZ 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, 40
MOV  COUNT+I, A
POP  PSW
POP  ACC
RETI
END

;timer0 work in 1T mode

;set timer(0 as mode1 (16-bit)

;initial timer0 low byte
;initial timer0 high byte
;timer0 start running

;enable timer( interrupt

;open global interrupt switch

;initial counter

;reload timer0 low byte
;reload timer0 high byte

;check whether count(2byte) is equal to 0

;Ims * 1000 -> 1s

;work LED flash

scount--
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7.2.3 ERER2BHA EENELEIRN)
PR e I 28/ TH AR OB N ] B B E RS EER, W TN EFTR.

- AUXR.7/T0x12=0
TFO Interrupt
SYSclk
¥ Togel
AUXR.7/T0x12=1 = 0ggle
onn Ao N —o/i 0 CLKOUTO
i P1.0

TOCLKO

THO
(8 Bits)

SEIT &%/ TR o K 2: 847 F B f e

TLOM i th A B ALTFO, T HASTHON A E 3 ATLO, THON A HKMATE, HEFEMTHORN
BAAZ,
AR T, H¥TOCLKO/WAKE CLKO.0=1H}, P1.0/ADCOE D B A 5E I 250 ) e b
HCLKOUTO. #8452 = TO %t %/2
WRC/T=0, SEIN 8%/ EEETON P36 RGN £h it %, M-
TOLAEE I TR (AUXR. 7/TOx 12=1)I (¥ tH B S AR AR =(S Y Sclk) / (256-THO)/2
TOTELE 12T I (AUXR. 7/T0x 12=0) T [ 41 H AR ER=(S Y Sclk)/12/(256-TH0)/2
IRC/T=1, I 88/ Ea 02X 4Bk A A (P1. 0/ADCO) HH%, Ul
R8I ARIER = (TO_Pin CLK) / (256-TH0) / 2
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 E BT RR 0P B (NGB AR, ERSR0T/EASMBINERERN
; NEAEFF B E BT 2 TR BT AN BEAF B A AL FR ER AR T MR R

1. C¥&F%:

/* */
/* --- STC MCU 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; //Auxiliary register

//TO interrupt service routine

void t0int( ) interrupt 1 //TO interrupt (location at 000BH)
{
§
void main()
{
AUXR = 0x80; //timer0 work in 1T mode
TMOD = 0x06; //set timer0 as counter mode2 (8-bit auto-reload)
TLO = THO = 0xff; //fill with Oxff to count one time
TRO=1; //timer0 start run
ETO=1; //enable TO interrupt
EA=1; //open global interrupt switch
while (1);
§
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/*
/* --- STC MCU 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

s

;interrupt vector table

ORG 0000H
LIMP  MAIN
ORG 000BH

LIMP  TOINT

ORG 0100H

MAIN:
MOV  SP, #7FH
MOV  AUXR, #80H
MOV  TMOD, #06H
MOV A, #OFFH
MOV  TLO, A
MOV  THO, A

SETB  TRO
SETB  ETO
SETB EA
SIMP  §

5
;TO interrupt service routine

TOINT:
RETI

END

;Auxiliary register

;TO interrupt (location at 000BH)

;initial SP
;timer0 work in 1T mode
;set timer( as counter mode?2 (8-bit auto-reload)

;fill with Oxff to count one time
stimer0 start run

;enable TO interrupt
;open global interrupt switch
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7.2.4 FRII(FNSALITELET)

et a1, EASUSHY, Ert R s L RUR 5K TR B ONOAH A .

Xt eI 280, AU E I 20 TLO A THOME A2 /NS I 8AL v Hds . B AR 203 1) 52
P20 & . TLO &5 F BN 280354 : ¢/T+ GATE. TRO. INTOJZTFO. THOFR 5E v iE It #23)
B8 OB ESD , S @S 1TRI TR, BRET, THOFZS S 2 i 22190 1,

R A T 3 — /NN s fr e i 28 /T B iR gt 1, LR =/ e 88/ 15

o MASHEH T e 8/ TH5#%0, e AT T3 AH 24 FTR1=0, {F1E7H%L, WTOw
PEAPIASE R & .

12 AUXR.7/T0x12=0

e
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/TH R0 B3 P8 A7 i Kt
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7.3 ERTEE/ATHER TIERT

I X2 A2 TMODH (M 1(TMOD.5). MO(TMOD.4)F i E , E I 28/ 588 1A 3R A [F 11
TAEREA.

7.3.1 RO ERTZR/IHEED)

BERECR 8 I A /TR LI 9 136 e I 28/ 7H 888, A TLLKIRS AL M THT FI8AL Fraa e, 4w
TR AEAOMHRAE XS T3 I 4% LR i 2502 A R AT -

AUXR.6/T1x12=0
:
SYSclk o
AUXR.6/T1x12=1

SE IS #5 /T B OB 0: 1360 I 4% /1 B ds

GATE=0 (TMOD. 7, ITR1=1, MM 880140, GATE=1IF, Fo¥F B /M NINT 14201 2
R3S, IXFE A SEIBK 8 & . TR1NTCONZT AT 2% N A HI AL,  TCONZF AT 2% 5L 1 BAR Th RE Hfiik
DL T TCONZF 7 25 41

BCT=01F, ZEIFIHIERED] RGN B0 05k, TUG IR 8, T1 AR @y
Ko BOT=10, ZHITERLDIN K AP3.5/T1, BITITAEEHH07 K.

STC12C5410AD & 51 5 ML E I 28 IR EBGE R . — R 2 12THR, 120801,
5480518 LA HAb—FRI1THER, SRS, HERES80518 K L1246,
T1HE R HEF R T BE A7 AFAUXRH I T1x 12k €, R T1x12=0, T1N T/EAE12TER,; W
T1x12=1, T1W TAEAEITHER.
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7.3.2 BRI ERT SR /1T 812R)
B T I /T S LY A 160 B 5/ 48, I T R

XR.()/T 1x12=0
SYSclk
ERC
AUXR.6/T1x12=1

T1 Pin 4+

TL1 THI1
(8 Bits)] (8 bit_s)J_’I TF1 |—>lnterrupt

control

GATE
INTI

SE IS a5 /B AR RO 10 16608 I 2% /T i as

AU, 2R 1AL BN 1600 B 25 /1 88s, HTLIRISAI AITH IS Ff pit. TL1AISAHL
Vi tH R THLEAT ,  TH1H %0 H B AL TCON A [ H AR EAL TR .

*4GATE=0 (TMOD.7)if, #NTR1=1, MIERF #5114, GATE=11F, vk AN AN INT L 6] E
BP 481, SXAE RSBk FE M & . TRITCONTTAF- 48 P (42l 67,  TCONZF A7 2% &7 i B AR Th e ik
WL A5 TCONFF A2 I 41

MOT=0/F, ZBIFIERS RGBS, T I Bh R 5, T1T/EfE ey
Ko BOT=11F, ZEIFEERERIN BB AP3.5/T1, BITITAEE 05 3.

STC12C5410AD R 41 5 F HLI E I ds A PIAPTHEuE . — M2 12T, 12N,
80518 LA Si4h—Fh R 1T, REHeinl, EERAESK8051H FHLKI124% .
T E 2 B R IR T RE ZF AP 2R AUXRHF I TIx 12458, R T1x12=0, T1NW TAEE12TEER; R
Tix12=1, T TAEfE1THE.

227



STC12C5410AD £ 51| 5 Fr HLAE S

ER 1 TR 1600 E AT 28 /T BRI A2

1. CiEfF:

/* */

/* -—- STC MCU Limited */
/% - JHI/RSTC 1T ZRF 5 HLAE I 48 1 I 16470 58 I 2% / T B AR =X %/

Ja By ey e e [ N e a1 22 R B e */
/% VEERE R T OO R M T STCI B} B AR T —-rmememeev */

/* */

#include "regS1.h"

typedef unsigned char BYTE;
typedef unsigned int WORD;

I

/* define constants */
#define FOSC  18432000L

#define MODE 1T //Timer clock mode, comment this line is 12T mode, uncomment is 1T mode
#ifdef MODE 1T

#define 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 =T1IMS >>§; //reload timer1 high byte
if (count-- == 0) //1ms * 1000 -> 1s
{
count = 1000; //reset counter
TEST LED=!TEST LED; //work LED flash
}
}
//
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/* main program */
void main( )

{

#ifdef MODE 1T
AUXR = 0x40;

#endif
TMOD =0x10;
TL1 =TIMS;
THI1 =TIMS >>§;
TR1 =1;
ET1 =1;
EA =1;
count =0;
while (1);

}

/timer] work in 1T mode

//set timer1 as model (16-bit)
//initial timer1 low byte
//initial timer1 high byte
//timerl start running
//lenable timer] interrupt
//open global interrupt switch
//initial counter

//loop

/*
/* --- STC MCU Limited

*/
*/

/¥ - JHIRSTC 1T FA L HLE N 23 1A 167 5 I 4/ v B s X ——-*/

L 2 IR s @ L T[T ) A ——— *
g T e T T Yo oS g — *
/* */

;/* define constants */
#define MODE 1T

#ifdef MODE IT
TIMS EQU 0B800H
#else

TIMS EQU OFAOOH
#endif

;/* define SFR */
AUXR DATA 8EH
TEST LED BIT P1.0

;/* define variables */
COUNT DATA 20H

;Timer clock mode, comment this line is 12T mode, uncomment is 1T mode

;1ms timer calculation method in 1T mode is (65536-18432000/1000)

;1ms timer calculation method in 12T mode is (65536-18432000/12/1000)

;Auxiliary register
;work LED, flash once per second

;1000 times counter (2 bytes)
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ORG
LIMP
ORG
LIMP

0000H
MAIN
001BH
TMI1_ISR

s

;/* main program */

MAIN:

#ifdef MODEI1T

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+1,A

$

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
JNZ  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

;stimer] work in 1T mode
;set timerl as model (16-bit)
;initial timerl low byte
;initial timerl high byte
stimer] start running

;enable timer1 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 BR2BN EENEEIER)
AR R I 4%/ T N TT S BRI AL T 488, R TR

- AUXR.6/T1x12=0
TF1 Interrupt

SYSclk o
AUXR.6/T1x12=1 Toggle

CLKOUTI

P1.1

TH1 TICLKO

(8 Bits)

SEI &%/ THEES 1RO 2: 8407 F Zh EL 3

TLIF % AN EALTFL, T EKTHI AR EFHFEATLL, THINSHRAEE, HEENTHIA
AR,

% TICLKO/WAKE_CLKO.1=1/, P1.1/ADC1% JHIBC B 4 5E I 1A Bk
IR = T /2
IRC/T=0, EI 38/ THE ST LN 38 RGeSl it %, )
T1 TAEFE TR :U(AUXR.6/T 1x12=1) {4 H B B Al =(S Y Sclk) / (256-TH1)/2
T1 AR 12THE A (AUXR.6/T1x12=0) i i tH B i ZE=(S Y Sclk)/12/(256-TH1)/2
WRC/T=1, EN &/ THEES TR AME R (PL. 1/ADCL) %,
R = (T1 Pin CLK) / (256-THI1) /2
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; BB ER 1 B (AR AUNRIEF, TR TEASMBERERER
; NEREF R E TR BT BENT B A L iR B AR T IR R

1. C¥2F:

/* */
/* --- STC MCU 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 0xff to count one time
TR1=1; /timerl start run
ET1=1; //enable T1 interrupt
EA=1; //open global interrupt switch
while (1);
}
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2. SLRIER:

/* */
/* --- STC MCU 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 ;Auxiliary register

s

;interrupt vector table

ORG 0000H
LIMP  MAIN
ORG 001BH ;T1 interrupt (location at 001BH)
LIMP  TIINT
ORG 0100H
MAIN:
MOV  SP, #7FH ;initial SP
MOV  AUXR, #40H ;timer] work in 1T mode
MOV  TMOD, #60H ;set timerl as counter mode?2 (8-bit auto-reload)
MOV A, #OFFH
MOV  TLI, A ;fill with Oxff to count one time
MOV  THI, A
SETB  TRI stimer] start run
SETB  ETI1 ;enable T1 interrupt
SETB EA ;open global interrupt switch
SIMP  §

s

;T1 interrupt service routine

T1INT:
RETI

END
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7.4 A 4mIERT s AR IZEF (CREFFUL4RIZERF)

STC12C5410AD & 5| 51 5§17 2% A] 2 F2 B 4 4 44 : CLKOUTO/ADCO/P1.0, CLKOUT1/
ADCI1/P1.1

5T G RE I B H AT SR R4S IR T B A A7 4+
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 Th e 517 28 AUXR/WAKE _CLKO/BRTJCiE 5 7
sfr AUXR = 0x8E; / /R S e 2 A7 A AUXR [ st il 75 B
sfr WAKE CLKO = 0x8F; //HE IRk T At B A7 28 WAKE  CLKO/ b 7 B
R T e 577 23 IRC_CLKO/INT CLKO/AUXRHIC 48 = 7 9 -

AUXR EQU 8EH SRR I BE 2717 2 AUXR [ i 75 B
WAKE CLKO EQU 8FH ST RSN Rk D) BE 75 474 WAKE_CLK O itk 7 B

WA A FHCLKOUTO/P1.0FICLKOUT1/P1. 1% 4 Hi s 4 -
CLKOUTO/P1.0FICLKOUT1/P1.1 ¥y if g%y th 42 il H WAKE_CLKO %7 /£ #% ) TOCLK O v Fl

TICLKOAz . CLKOUTOM )i H B 45 22 o 5 By 25042 1], CLKOUT1F¥ 4 HA IF b A 26 p g )

AR LESH, AL E I 38 T AR AR 2 I 2 AR 0277 20 (8L B B E R H i ) , AN E R VFAH R

SE I 2% HH T, 43 CPU S &2 3k H .

Fr R R T AR AT A4S : WAKE CLKO (Hihil: 0x8F)

WAKE CLKO :Clock output and Power-down Wakeup Control register (A~ 7] {37 F- 1)

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, 275 FRFPCA LI/ B i i powerdown .
0: ZEIEPCA_EFHE/ T B Wik B powerdown :
1: RVFPCA EFHAY/ R B A Wi i powerdown o

B6-RXD PIN IE: AR, fiFP3.0(RXD) FFEERI, HAEHFRXDMEE powerdown.
0: 2%1-P3.0(RXD) FRFIERI, tHZX1ERXDM:EE powerdown ;
1: f¥FP3.0(RXD) AT ERI, thALFRXDMfiEpowerdown -

B5-T1_PIN_IE: #irifsCF, RiFTU/P3.SH RN IEH BT Brbs &, HEfET1EIM: B powerdown.
0: ZEIETUP3.SH RN ETIH MR E, A IET1HIM: BEpowerdown ;
1. RWTUP3SHTFEEETIH WSS, t TR powerdown .
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B4 - TO_PIN_IE: BT, VFTO/P3.AM T B B TO Wids &, 1 AEAETOMIME i powerdown.
0: ZEIETO/P3.4M T FEHT BETO Wik &, A5 IETOMINE BEpowerdown
1: FRVFTO/P3.AM T FEIEETOH Wibs &, t R VFTORIME B powerdown o

Bl -TICLKO: &7 i¥4P1.1/ADCEIEC B 5 I 2 T1 I 46 HH CLKOUT1
1: VPP E v B 28T 1B £ HCLKOUT1, Ibh @i 38 T1 R A TAE
R (847 E B E R R) , CLKOUT U HE I diii= T1k i % /2
TILAEAE TR N e R A% = SYSclk / (256 - TH1 ) /2
T1LAEAE 12THE I (46 A5 = SYSclk / 12/ (256 - TH1) /2
0: ANAVFKPLHIT B N e i 25 T 1R 4% H CLKOUTI
B0 - TOCLKO: # 7 fo¥FKP1.0/ADCOJAIEL B Ay 5E i 28 TOF i gy Hi CLKOUTO
1: VPP LOMIEC & v i 2 TO M I 4 CLKOUTO, I 5 I 28 T0 A g LAE
2 (8L A sh BB N) , CLKOUTOS H I 4T = TOwE iR /2
TOTAEAELT HEI % A2 = SYSclk / (256 - THO ) / 2
TO TAEAE12THE AR % i 4312 = SYSclk / 12 /(256 - THO) / 2
0: AAVPEPL.OBIEL E A & I 23 TO i 44 tH CLKOUTO

KRR I e 2F A7 2% . AUXR (Mbdik: Ox8E)

AUXR : Auxiliary register (4~ A 47 53-41)
SFR Name | Address | Dbit B7 B6 BS5 B4 B3 B2 Bl BO
AUXR 8EH name | TOx12 | T1x12 [UART MOx6| EADCI ESPI ELVDI

B7 - TOx12: &M 25038 45 14

0: T 2503 B /2805 1 HL Fy ML I 28 PRI B, B 1253 40

1: SIS 20BE B /2805 1 By WL I S5 FE R 124685, RIS 434
B6 - T1x12: & 25 1 B F 47

0: T 2% 1 BE /2805 1 B Fy ML B 38 PRI B, R 125340

1: E 28 LT 28051 B Fy ML I 28 M L 1245, REAS A4

AR UART R HHTUE B RR A AS, WEHTIx 1267 $Rg UART Bt H 2 12TiR 21T,

B5 - UART_MOx6: = IO 1815 2 3 B AT

0: UARTH CIRE R O3 B A2 A5 45805 1 B0 LR IR B, BN 12404

1: UARTHR RSO B AL 45805 1 80 Fr WL A I FE I61%, BR243 47
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7.4.1 TERTEZ08Y ] 4RAZ A hier RO AZ Fr

1. C¥EF%:
/* */
/* --- STC MCU Limited */
¥ - JEIRSTC 1T Z5 B 7 HLE I 450 7T e R I Bl A - - oo */
L E e el G a8 @ T 10D 1 N —— *
M BERE P B E AR 1 STCRIBERL AR - e */

/* */
#include "reg51.h"

/

/* define constants */
#define FOSC
/#tdefine MODE 1T

#ifdef MODE 1T
#define F38 4KHz
felse

#define F38 4KHz
#endif

/* define SFR */

sfr AUXR

sfr WAKE_CLKO
sbit TOCLKO

It

18432000L

//Timer clock mode, comment this line is 12T mode, uncomment is 1T mode

(256-FOSC/2/38400)

(256-FOSC/2/12/38400)

= 0x8e;
= 0x8f;
=P170;

/* main program */
void main()

{

#ifdef MODE 1T
AUXR =

#endif
TMOD =
TLO =
THO =
TRO =
WAKE CLKO =
while (1);

¥

0x80;

0x02;

F38 4KHz;
F38 4KHz;
I;

0x01;

//38.4KHz frequency calculation method of 1T mode

//38.4KHz frequency calculation method of 12T mode

//Auxiliary register
/Iwakeup and clock output control register
//timer( clock output pin

/timer0Q work in 1T mode

//set timer0 as mode2 (8-bit auto-reload)
//initial timer0

//initial timerQ

//timerO start running

//enable timer0 clock output

//loop
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/* */
/* --- STC MCU Limited */
e VOB U L 0 Pl o T U — */
L e T U e e T T ) c e 1 — %
M BERE R EOCE R EBE A T STCHIBOR M ARFF - - *
/* */
;/* define constants */
#define MODE 1T ;Timer clock mode, comment this line is 12T mode, uncomment is 1T mode
#ifdlef MODE IT
F38 4KHz EQU 010H ;38.4KHz frequency calculation method of 1T mode is (256-18432000/2/38400)
#else
F38 4KHz EQU OECH ;38.4KHz frequency calculation method of 12T mode (256-18432000/2/12/38400)
#endif
;/* define SFR */
AUXR DATA  08EH ;Auxiliary register
WAKE CLKO DATA  08FH ;wakeup and clock output control register
TOCLKO BIT P1.0 ;timer0 clock output pin
ORG 0000H
LIMP MAIN

s

;/* 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 timer( clock output
SIMP §
END
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7.4.2 FERER189 ] 4RI R hie RN AZ e

1. CiEFF:

/* */
/* --- STC MCU Limited */
/* — JH/RSTC 1T RF1 5 HLIE B 28 L ] G R B B - */
% N REEAERE P AR B SCR R G HZAR ST, e */
% VHAERE P R B F R AR T STCR SR AR - */

/* */

#include "reg51.h"

//Timer clock mode, comment this line is 12T mode, uncomment is 1T mode

//
/* define constants */
#define FOSC  18432000L
//#define MODE 1T
#ifdef MODE 1T
#define F38 4KHz (256-FOSC/2/38400)
felse
#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;
TR1 =1
WAKE CLKO = 0x02;
while (1);
}

//38.4KHz frequency calculation method of 1T mode

//38.4KHz frequency calculation method of 12T mode

//Auxiliary register
/Iwakeup and clock output control register
/Itimer1 clock output pin

/timer1l work in 1T mode

//set timer1 as mode2 (8-bit auto-reload)
//initial timer1

//initial timer1

/ltimer] start running

//enable timer1 clock output

//loop
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2. CYRIEFF:

/* */
/* --- STC MCU Limited */
R CeR U VI LY P ve ST G oy — +/
L & e I Tl Ui e ]l e ——— i
* THAERE P B B R T ST BERL AR - *
/* */
;/* define constants */
#define MODE 1T ;Timer clock mode, comment this line is 12T mode, uncomment is 1T mode
#ifdef MODE 1T
F38 4KHz EQU 010H ;38.4KHz frequency calculation method of 1T mode is (256-18432000/2/38400)
felse
F38 4KHz EQU OECH ;38.4KHz frequency calculation method of 12T mode (256-18432000/2/12/38400)
#endif
;/* define SFR */
AUXR DATA  08EH ;Auxiliary register
WAKE CLKO DATA  08FH ;wakeup and clock output control register
T1CLKO BIT PI1.1 stimer] clock output pin
ORG 0000H
LIMP MAIN

bl

;/* main program */

MAIN:
#ifdef MODE IT
MOV  AUXR, #40H stimer] 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  TRI1
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

[BI1Y /s gmfE, et/ PR N e R0 AR HER, @R T
gk, IEMRBEEST, BT EA RIS, RS R WIRS R, SR B P A
BEBT, WEF KRB R:

1) TAE % H]9% (TMOD. T2C0N) fHE

2) VBB () 8 % AN THx TLx. RCAP2H. RCAP2L;

3) T VAT ETx EAREE, A8 LT+ s

4) A/ AL TR % B 4 .

PR UL N /- $ 2 0% 1 9 e — T A4,

8051 R4 1 ALY s I 2/ TH AR 0B L2 A WO L @B AT T2y,  BUEInLoh-as, Bk,
Afe B BRI EUEAE R T B E B N T AT A7 28 T TLxH 2%, T 200K S B 1 25 4H LA
25, 280 2" AMRAN,  DAFLAMIGAE AT ROy 1 B TR TLx .

Voo LR EUE X, THEEEK R A (n=8. 13, 16) , IR AT THx . TLx i}
HME M2 —x, NP2 NEUEE. #lin, TAET RO N 136, MWn=13, L2V,
TAE K B 16, Nin=16, A2 NAESELE, Fril, HHEHIMEN (0 = 2'x.

TR, SR AL TR, TOALES S E B R I O . R, R AR N
M RGPk € i) EAH AL s R . B CLEA6MEz A, AL A 30y -

12 12

N nf:l:ﬂ\:: = =
LA JE EEyE AL us 2us

bR ERS I ] Te = x « Tp

X To LA, TP € 18], ONPT i ik k. ToMTp— o8 CRME, £E5RH
Tp/a BRI ATSRAFAT T THEUEx,  FRRExoRAMLY, RISRAFE R 8yiME. 8P

(x) fp= 2" - x
Bhn, BEREIATe = 5ms, HLEEHITP = 2us, AR ERHHkE
5ms
= _ v
X s 2500{X

Wik TAE 701, Min=16, 0 S8 B A 5 i A ) - SO N -

(x) fh= 2" - x=65536-2500=63036, I Tt oAl LA A8+ /NI 4 BISRIFES
57 }93CHEE NTLx, =58 AF6H%E N THx H o

TAEAO. 1. 20 E RIHEIRES) 798192, 655361256,
XM R B, W TR SERR TR BRI 5 2R 3 s A 7S kA RO
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[F2) it/ iH5ess s A gmfe, RN RS, e/, ErfETe
= 10ms, FHAZEN12MHz, & 10ms ] EHIGREE . 2 TAET 1. tHHEA T EWIE: K8
LSEHIME NFOH, w847 #11H NDSH.

(D Ve

PRBHIaaH, — e ERE R AR BT SR € I/ T B as 24T DhRE 1 M S RO E S5 TUE.
FEFF, ARG R P a0 T -

START:
; EREFER
MOV SP, #60H s B HERRIX 4k
MOV~ TMOD, #1OH s EFETL. EREL, AR
MOV THI, #ODSH ; WEETTHEIE
MOV TLI1, #OFOH s WET S THEIE
SETB  FA ;
SETB  ET1 ;} Jreis
s HABRIIE AR T
SETB  TRI » JAEITUF G THN
: S FEF
(2) PRSI
INTT1: PUSH A ;
PUSH DPL ;}f)ﬁgiﬂ%yﬁ
PUSH DPH ;
MOV TLI, #0FOH ;} Y E
MOV THI, #0D8H ;
s BT AL EE AR
POP  DPH ;
POP  DPL ; } MRS
POP A :
RETT ;AR [E]

241



STC12C5410AD £ 51| 5 Fr HLAE S

X B RN T W RS TR AR R . STC12C5410AD 2 41 B F WL R I g T 5 & v by,
H—NREPWIE AT HIT, —RENEHK, W7 HEBIEA 2 2 IE R Wik
%R X LT .

[ KFARERIE Bk 5 o e d g I/ T+ B de 28 AT ok 5 ks A, H -t AT 32 P 5 I /3
B 0ml g /T EES VAT SR B . A e i/ REs0 (T0) Bl #Eat, AR R 1%t
INTOS| A _E F 1F Bk rp 3R 47 fik 9 ko

INTO B i
T TOH % T
Ja 3l fZ1k
VEEGATENT, HLEsEIATP Nlus. ABIFER BLm s in T .
INTTO: MOV TMOD, #O9H 3 WTONER 7301, GATEANL

MOV TLO, #00H

’ vE
MOV THO, #00H ;} THO- TLOTE0

CLR  EX0 ;. FINTOH My
LOP1: JB P3.2, LOP1 ; ERFINTO S| B 5
LOP2: JNB P3.2, LOP2 ; ERFEINTOS| I i P
SETB  TRO : JHENTOH AR THEL
LOP3: JB P3.2, LOP3 ;S5 INTOfE BT
CLR  TRO ; 1= 1ETOH %L
MOV A, TLO s AT EUE %A
MOV B, THO s R AUEIAB
: s THELRK SE A b 3
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(4141

(1) FEFE:

MAIN:

FIR g I /T AR 0SS E I/ T80 10 T 11 50 R 08w B i N i 11 P 2 FH 801

FESEE N ] 2R 4t b 8 2 LA B PSSR R I INTORTINT LANE S, 1 I /v Has AT
2o, WARRE TS TGN SN b Wil . B € I/ T8RS Lo S AR B X T 7 5K
2 CHEhEREN) , WETEYMEANFRE, T U DN — N AR kR, H3as B 03 H
B LR W SRAREALTF UL, [ ENUER P WAL, AR 138850 — S8 h s
Hi. BATER/THEEST (T KPR E s A WS R 7 a8 . AR n i 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

; FRERFAD

; BLEMERX

s BCEEM/THEERL, TR0 2
s WEIHUE

3 A
3 FFERT /s 1R b
s JRBERN/THEES L
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(2) HWIRGSEF (AR EFE IS

ORG 1000H
INTER: PUSH A ;

PUSH  DPL ; }fm%)\ﬁ%f:

PUSH  DPH ;

j } o 4 2 R

POP DPH ;

POP DPL ; } iz Ak R

POP A ;

RETI ;5 IR [A

S T AR 55 A ) 2 AR 3

[415]  FESH RS FEEPL OFIPL. 137540 H 200 0 sA1400 1 s 77 ik, R4
eI A/ THEER0 (T0) , w73, EMAN6MHz, TP=2u s, ZiT8E1EHEECNICHA
38H.

AGIFE 7 B il G

(1) ¥IIAHFER B

PLTO: MOV TMOD, #03H s WETOEN RS

MOV TLO, #9CH ; WETLOYMAE
MOV THO, #38H ; WETHOYMHE
SETB  EA ;

SETB  ETO ;};Fq:pfﬁ
SETB  ET1 ;

SETB  TRO : A3

SETB  TRI : A3
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(2) T IBT AR 25 72 7 B

1)

INTOP:
MOV TLO, #9CH ; EHTREYME
CPL P1.0 ;3 WFPL. Ofr 15 5 HUx
RETI ;5 AR [A

2)

INT1P
MOV THO, #38H s BT EAIME
CPL P1.1 3 WPL 1 HE 5 BUR
RETT ; &M

FE SR N FH R 2 TR A T R T

(1) SERF/ Tk (K S

SERS /T BES R Bt BUE 2T Rl 0% Y 1 EHLE SR P WAL B, el A RRAE A B Bl it
A7 o AEAN IR0 375 5K F W7 21 FE LR 2 A B 1 L AR BEAE AL IR (RIS, LK A I it I R
BB A RTAR, — AR EN 3SRl L, ey Semf A B Rik%E. K%
WO 7 6 ] BIE AT, AE R BORSCIN PR 237 5 DR AT AME S Tt -

T ey e b S S PRI TR SE RN, X E I/ B AR5 R0 B A A S —
s FH T v T S S N T SR A S AR B R 22 RN 2 IR HaE S AR W E /B
Trh T N GERS , DU R R S5 R B BOME R SRR 1A T BE T SRR,
Il FH T Il S

BlniERER r R E RGN Bl BT BRI &7 A Sei iR % . XA & R
NBHMEINECNRD RGUIRRIRE . FTIEEIAAME, BIE R WIR S A2 0 THx . TLx B Hr & 1T
BAMERS, BORETHx TLx M [E103 B SCEHT MOTT AR R SE THEUE B . FF M= B T B E
FATE R E . R AME T
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CLR EA s 2R

MOV A, TLx s BRTLxH St A

ADD A, HLOW : LOWA R 19 v 2y
MOV TLx, A s WEMRFITHEIE
MOV A, HHIGH s T T IXA
ADDC A, THx T ECME M
MOV THx, A : BT it EE

SETB  EA 3 JEHR I

(2) BIAEBOSAT T EUE

TEANASTBCSAT 1 I /TH B T BB R, WRAINEE, e se e . XRFEDNA
A HELE A — B 2[R N B THx AN TLx A T Sl . bedn, SRR TLx R T, KA e i /i Sas b
TIBATIRA, TELTLxA B AR 7= AR M THHEAL, T PE L THX AT 2= AR AL, X B 13245 R THx AN )
T [FFE, JoiETHxEETL ] G H 4 .

— TR A VR SRR THR, JEIRTLx, K R AR I THEEAT FL B 2 s
MOEARSE, AT E e R B, BUEE BRERE, EERANE RO EE. E

AR AR L R
RDTM: MOV A, THx ; BEHLTHX A
MOV RO, TLx ; EELTLxfEROH
CJNE A, THx, RDTM ORI IRTHXAR, 5 AHAE, A1)
o HIERS, FEFAE FIAT, 75 0 B3
MOV RI, A . W THxAE TR
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85

BITOIRIE

STC12C5410AD & 41 3. 5 LA A 11K FIUART (Universal Asychronous Receiver/Transmitter)
TAE RSN T HRATEGEE D BT O HNIEEMN . — MR T A — AT
TR AN — NP R R A AR SR R A AT DB e 4% 24 ELAE MO BRI . OB SR i s
PR, AT CARIN RIE R e . RIBZE o RAE B NTIASREEEH, FRUE phas H B s A
BeE N, M a8 ] UL — AN hERS . 5 AT D AN b 288 SR N B AT B A5 B R Th it
A7 A SBUF, L3 A i kAL 2 99H.

STC12C5410AD 241 5 5 AL AN 8 AT L #SE 4B TAETT 20, o iy oy 200 s e 22 42 v
AN, FPERORE R, DA ER AR . F A R G A R B R R LR A
F R TAE T FEHLATIE R A i sl b W o7 2O el RIS AT R PP A 3, -+ R . STC-
12C5410AD R 51 5 5 HLER AT 116 B2 (AR 238 4 /& TxD/P3. 1T FIRxD/P3.0 5] il .

STC12C5410AD R 5L 5 HLIF AT IEAS 11, BRAFEER@ES, 0] J5 @Al — ek %
MNHATVON, BRI, STV REITIMNEE.

8.1 BRITOMHEXFFR

w5 ik T - FHRHLAS Lop | st
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 A8H| EA|EPCA_LVD | EADC_SPI | ES |ET1| EX1 |[ET0|EX0|0000 0000B
1P Interrupt Priority Low  [B8H| - | PPca_LvD | PADC_LvD | PS|PT1| PX1 [PTO| PXO [x000 0000B
IPH Interrupt Priority High [B7H]| - |PPCA_LVDH|PADC_LVDH|PSH|PT1H|PX1H|PTOH|PXOH x000 0000B
SADEN Slave Address Mask  |BOH 0000 0000B
SADDR Slave Address A9H 0000 0000B
WAKE_CLKO CLK_Output Power §0Wn Wake-up| oo [reawakeur] wo e e ren efroence] T Jricukowciko] 0000 xx00B

control register
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1. BITOREHIZF FE8SCONFIPCON
STC12C5410AD R F 5 ML AT A AN 27748 SR AT 81 27 A7 48 SCON AN 4
RIEPERFIR D) B8 25 A7 25 PCON,
AT PR 2 A7 45 SCON H TR B A AT 185 11 LAE 7 SRS s i Thig . A% =i T -
SCON : HAT#EHIZF /74 (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 A7 4% H [FJISMODO/PCON.6A A1, %47 I F WU A I o 2448 0 2] — A~
TeRE BT, I UARTHES AR W B %A . B 20 RS &
M PCONZAF 25 1 ISMODO/PCON.657 A0, %A1 FISM1— k4 & 53 473815 1 TAE
S WFERATR.
HASMO. SMI1% FAIZH A e 547 1 LAE 5 s

SMO | SM1 | LAEA= | DhREWLA PR

0 0 J57R0 E—f{;%%i% UART_MOx6 = O, R ESYSclk/12,
3 } T i UART _MOx6 = 11}, BRFHZSYSclk /2
8/LUART,

p SMOD (R IE BT RS
0 1 Vi o (25M9P/32 )W) (GE I 2R 1% HH %)

1 0 2 9fZUART |(2°V°"/ 64) x SYSclk & 4t TAER &%

) 9f7UART, SMOD g i s
1 1 3 e (2%VMOP/32 )x(GE I 2% 111038 %)

HT1x12 = 0, &1 % H 28 = SYSclk/12/( 256 - T H1);
HT1x12 = 10, SERTER 1% 2 = SYSclk / (256 - T H1)

SM2: RV 28 A3 HLEE AL
e 77 2807 A3, anRSM2A7 A1 HRENAL AL, N LA T b il IR A& . bt
AT DA RIS B i 55907 (BIRBS) SR e o bk il 7 RB8=1, Ui Wiz i bk, btz
S DLgE NSBUF,  FAERTNL, a3k 1 78 A W7 Al 25 2 57 A b A7 B bk 5 bt #7RB8=0,
LI AZ WA bk it, N s HARFFRI=0. £ )5 287 3,  anRSM247 40 HRENAL
N1, BRI HLAL T bk i i e g 22 1R AS . AN TSI BN IRBS N 0Ek 1,  $5 ] {5 Uk B 1)
= B NSBUF, HA$iRI=1, IS RBSIE & RS 167 .
J7 AT R0 AEZHUESE T8, TEIX R U, EEESM2 o0,

REN: FRVF/ZE LA TSI . ks BAIREN, EIREN=1JN f0¥F R ATHBCIRG, W E3)
HFATENESRXD, JFRENUE B . AR AREN, BJREN=0, WIZE-E204.

TB8: 7E7 2853, CNBERIEMIEN A, % E R B BEE0. B, THIER
P (PR 657 5% 22 MLIE A A e o Hchik ot/ 25 d i il b R A7 . 7277 = R0FI 5 301, iz AN .

RB8: 7E/7 287553, RBIEIMEEINEHE, 1A R 50 A sk it/ 5wt 1 b 247
75 RO A HRBE(E SM2=0). 75 3171 A HIRB8(E SM2=0, RB8 & FZ i 2| 145 1-47) o
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TL:  RIEFWE R P br S, £77300, HEATRIAMAR HSAL LR, B E B E
fir, BITI=1, [m ENLER AP, w0 b S TI B RS %, BITI=0. fEJLAh 75 50
o NS IR IT A6 A IE I N BRREAE B, RITI=1, Wi N W Je T T AU A %

RL: b Brig ke &AL . 7577500, AT RCE 55 80 45 A il A SRR 1 H 2l B A RI=1,
) E LG SR A W, ma R WS RTL U BPEE S, BIRI=0. 78 H AL 7 =0, SR AT
FI4% 1l A7 fy v B INF 2] py N BB AR AR B A, BIRI=1, [H]CPUJ T HI 3%, Wi 87 v By J5 R 4
SR .
SCONM T A ALl B BHLE A E 5 EA A% “0” . SCONRFITHAEN98H, Al {7
HE, B AT HBHE HO8H~~9FH, 1] FH# A SeI AL B
HFATIBE R BER: g WURIETERR, WEEEAEE S EALTL, BITI=1, 15K Wb
M — WS BN, B E s B AIRL, EIRI=1, iESRAWTALEE. BT TIAIRIDL “ B2
Y RAMFENIERSW, BTN R W SR AN ATE R TUL & RO K b, 207
T IR S5 2 7 R B TURIRUEEAT 20, SR 43 AL EE . BRIk, A HR Wi sRobs 2607 30 AS B o
HEZNE, UOUELHAEO, 5 IRKE B I — IR SR 2 IR B R

FEL Y ] 27 A7 25 PCONHH [ISMOD/PCON. 7HF W B 201, 72, J7 203 R R 25 I

i,

FEL Y 1] 2717 25 PCONKE U F -

PCON : HJR#EHIZFAras (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 30
FER A SMOD=0, & TAET AR s . AL SMOD=0.

SMODO: MA@t A 2 dlfr . 24SMODO0=1, SCON%i 1% %8 1 [FISMO/FEAL ] T FE (i 15
) ThiE; 24SMOD0=0, SCONZF AT #% ' ISMO/FELZ FH T SMOZhfE, FISM1—iZfs
ERAT AR TAEF . EAIRSMOD0=0
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2. RITOIEE HFF23SBUF

STC12C5410AD R H1| 5 F7 WL ERAT L 22 ph 25 A7 4% (SBUF) [k /£ 99H,  SEFR 224 2% it
e, HSBUFM#RAE 5¢ A7 RIE BRI INEL, SSBUFRIHERAE 3845 Ol B 5E . AN ERAE
3R IR ZF A, IR RS54, MR R4

FATIBIE N B BUE A AR . EPTA IS ATIEE 7 0, #E5 ASBUFfS 5 (MOV  SBUF, A)
DRt A W€ RPN IR AR S A R e R T TR VSRS € i e IS S (VS Z A a2 A ]
Az MRAEAFR LA Bz “17 BTBSHIE R AR AL A 4745 2600, FFHEAT KX,

AT IE U B A2 — NN B 22 o 75 )5 2RO B 7 K 87, oAty 200y
7. H—miidlsE e, B A7 s TR A 7T 2N B AT B e P 2 SBUF HH, FLEE 047 2 A\
SCONBF A7 2% FH I RBSA o 111 5 H1 T SM2sk 75 & Y5 B 1 Bl T %5k, RBSFISBUF HE P 8 ANAS

H T B2 S8 PN T NS A AR 2 AISBUFZE M 2%, M T BE A — it 432 5 5 K s e #% 4o

WAL AR ASBUFJE, FIAZEIUFRHECT —Wif5 2, NN 2RI 45 AT NSBUFZ2 i 45
K BARIBGE, 75 WG — W 22k . SBUFLAFAT 7 Uik AE N 8 i 2k

3. EENF FERRAUXR
A B A A 2R AUXRIVRE 30 B A & AR -
AUXR : FBhZifras ORAr3-41k)
SFR name Address bit B7 B6 B5 B4 B3 B2 Bl BO
AUXR 8EH name | TOx12 | TIx12 | UART _MOx6 | EADCI | ESPI | ELVDI
TOx12: e 20 & % B AL
0, EMF0ZES80513HEE, 12504,
1, SERZRORHEE EAESI8051 1265, A4
Tix12: ER 28 1R & &AL
0, EN21RZIESES051HEE, 12904,
1, SER 2R ZAESI8051 HI126%, A4
I SLUARTER [ FH i I 28 LI B R AR 28, TIx 1207 Wi i) AFSHIUART 5 T2 12TIR 21T T .
UART_MOx6: A AT AR O 3845 ol FE 15 B AL
0, UARTH DRI ROZESI2THISOS 1, 12474;
1, UARTH: M BRER0 B3 B AL S 12T 805 L K665, 29353
AT A AUXRA () oA A7 72 5 Wi o, EREAEN4H.

5. MMt 5] 25 7 8§ SADENFISADDR

NT FEZHLIE(E, STC12C5410AD R 58 5 ALK E T WAL Ik 1 %5 47 25 SADENFI
SADDR.  J 1 SADEN & ML BEHE A5 25 47 45 (Ml BOH, S AZ{E 900H) , SADDRE MATLH 75 47
% (Mol yA9H, EALEAO00H) .
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6. SEITOPEHEHXAEFFREIE, [PAIIPH

AT DR RVFALESHSL T R W R VR R A A TEA, TR BT oV 5 A7 A RS s R

IE: I RiFZifias (A 5H0h)

SFR name Address bit B7 B6 B5 B4 B3 B2 Bl BO
1E A8H name | EA | EPCA LVD | EADC SPI| ES |ET1| EXIl ETO EXO0

EA : CPUM AT R ir= A, EA=1, CPUJFRUFI, EA=0, CPUBRAA I W i
EAFIE & Af b B o T 2 e das i) o RIS A Wi i S0 2 EASE ) VOB 52 4% h KTl B
L HR BT o 142 A 4 i

ES: $ATHHE AL, ES=1, FUYFEATEH W, ES=0, ZEi1bE4T W,

IPH : AR IEe da il g A7 d . (SR A2 3-41k)

SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
IPH B7H name - | PPCA_LVDH |PADC _SPIH | PSH | PT1H | PX1H | PTOH | PX0H
P PR S g gl B A7 ae ik (T4 k)
SFR name Address bit B7 B6 B5 B4 B3 B2 Bl BO
1P B8&8H name PPCA_LVD | PADC | PS PT1 | PX1 | PTO | PXO0

PSH, PS: H47 LI S A= i hr
*4PSH=0 HPS=0M}, H 47 W A IARAL e b (P46 420)
PSH=0 HPS=1#}, 47 LWy BRI b i (PL2e 4 1)
2 PSH=1 HPS=0/}, =47 H iR W A% e Je 2oh b (L2 262)
PSH=1 HPS=1}, H 47T WA @t Ja g b b (P26 443)
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8.2 HITOLIEELN

STC12C5410AD R 51 H Fr AL BB ATl A5 B D 4R TAERIR, mIE T R AFgn A2 6 SCONH )
SMO. SMIW B THFE. Haml, BRI SNRLEE, 50 KIEMEI ) 75/
HAHAH IR SLANTME IR FERR0H, ERAT D E NI R R A A 2 .

8.2.1 HRITOTIERR0: REHIIFFR

ERRORES, HBATIRGERE: O TAEERDBA T AR, 8T OB ERE R E
FIUART _MOx6/AUXR.5 = O, HI%RF% [ 2 ASYSclk/12. 248 AT A0 138 {5 3 5 B AL
UART MOx6/AUXR.5 = 15, HgHEZE % ASYSclk/2. 47 D ¥E HRxD/P3.0%w4 AN, [F
FALfk (SHIFTCLOCK) HHTxD/P3.14it, Kik. Hui2sfirFuE, 1RAi 7%,

BEROM A IR TR : 9 ENPATH IR S N RIE G M 3 SBUFTR AN B 8 kix, H#4T HA]
W 847 H g LLSY Sclk/128%S Y Sclk/2( FHHUART MOx6/AUXR. ST 5E /& 1253 A A2 250 450) 1 4
# MRxDE i (ML B ), KIE5E b bibs ETIE 17, TxDE %t 525 58 A7 ik
(SHIFTCLOCK) . #IEUNES-1 “Kik” B,

MEESAHNGE, MR, RIEEHESENDA R (R i), R VFRxDAGEEE,
[ B A0 VF T D% S B R ALk — i (847) s ik e e i, S ilumd W EARAS, HA
TIRFF R HSE, 2 HW IR . ERIREEIRRT, LAHBRIHTIEO.

BT R B0, BRI WHE R ERL, BIRI=0, B A7 5o vr ez i
HAIREN=11 )3 2 AT R0t FE . B s BGS #2 J5, RxDNERAT R N3, TxD A [R5 fik e
Fo. SR AT R R NS Y Sclk/1288S Y Sclk/2 (HIUART MOx6/AUXR.5Hf & A& 1253 ik &
25080 o FLB AN EI8-1r “HRU” B

M GE R WU (80 J5, HIE S EAL, HWRERIEEL, RHRWHIERES. 4
BRI, D AUE I A RTIEO

TAEFELR0m, LAUH0LHLEEIEHIAISM2, AR TBSALAIRBAL . T4 2 [H
JENSYSclk/128SYSclk/2, JoiisE I e fit, B8 i B AL I B AR D [F B RS A ik ot

FAT 1 TARR R0 ) s = B I8 -1 o

7 i B P e] L, R TXORTRXCAZ il 576 23 il AR v Wi SR AS 5 R B AL TI= 18RI =1, £ “BY
I “IEEMERAFWT, BTN R S A A H B TOE LRI K B, A5 0
T SR bR AL TIERI
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INTERNAL BUS

WRITE
S;OF RxD
U - OUTPUT FUNCTION
[ ZERO DETECTOR]
»START SHIFT
SYSclk/12
0 TX CONTROL
»{TX CLOCK  TI SEND
' SERIAL
Syseli2 —1 PORT -
INTERRUPT X
| S ciock R OUTPUT FUNCTION
AUXR.5(UART_MOx6) > RECEIVE
RX CONTROL
REN SHIFT
ﬁ:D_’START 1111110
1 . INPUT FUNCTION
LOAD
SBUF
READ
SBUF
INTERNAL BUS
[T WRITE TO SBUF
SEND L
SHIFT |_| |_| |_| |_| |_| |_| |_| |_I— TRANSMIT
RXD(DATA OUT)\__D0 X DI X D2 X D3 X D4 X D5 X D6 X D1/
TXD(SHIFT CLOCK)| | [ | | | [ | [ | [ I | I | |
I —
[T WRITE TO SCON(CLEAR RI)
RI | —
RECEIVE
SHIFT M1 N M M Mn Mn Mn M RECEIVE
RXD(DATA IN) 20 e 2 s = P e I

TXD(SHIFT CLOCK)| | | | | | [ | [ | [ | [ | [ [

KI8-1  H AT L AR ROTS e S M S PR B
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8.2.2 BITOIL{E#E51: 8{LUART, F4FRAITT

YA ESCONKFISMO. SMIN “017 B, HAT PR TAE. N84 UART
e, —WiE R NI0AL: IR, SALEHE AL ((RALTESE) AL A 1A . BeRpR T AE, Biw]
R FEHTEE. TXD/P3.IAKIEEE, RxD/P3.ONERUREREE, BT NN T2
[IRIEHFAT

18-2 0 FR AT AR X1 1 Dy R 45 M v 7 TR e B s e ) B

BRI RIE SRR : BATIEEE ORISR, £ AT R IE s TxDH o M EHLHIT— %
H “SBUF “HItE4mtEshBTEERARE, 5 “SBUF” 516 “17 BAREBI T
HIZEONL, FEIBAITXIEH| eI K% . KI%E B I € I A2 B 16 Bt ds [F 20

FEAL 27 A7 i B B4 AN W 45 F2 36 Tx D [ k3%, EEE 2 A WFEAN “0” fExh . X4
BRI wm i BB AL E, BREEREZEM “17 , EEMAELEMEN
“O” , XAMREKM, FTXESIRuERE —IRBM L, REM R REES “SEND”
PR, e MUE BRI kL, JFEMPWHERATI, BITI=1, A FEHER P AL # .,

BB RE . M B AL BRI R PR E A REN, BIREN=11F, H2URESE DLIE & P F
FH165 B H R KRR B 4T 220 IRxD, 4400 BIRxD% M “17 — “07 BBk i 5t 8
SR s, RS LRI B A 160 Wi 208y, K IFFHAEZE AREAL T 7 8% . RAL1673 40
s 2 A S AL A [FED .

1677 BT B 16 RS 2 B 1L R R (REAL BRI 8] ) 3 16550y, TR REALIT [H] 17
8+ OIRZAS H AL I8 X Rx Dy [ FEAT RAE, Fril i 2 X UCREBES “=F =" 1E, B3
WCRFEZ/D2UAR R M, CASRIE R TP m, femmlfett. fEfehin, w8 B rfE AN
“0”7 (RHESPE) , WEEAI TR, BEAEUWER, FHEHRI1—"0"MBkAR . k)
RGN B R, NS e AR, FFRBCRIERE R

PR B N R AL 5 A7 2 A TARE N, B2 NIIFFHR AR, Hiltiahr 0" # 2|
AL B AT 2R i e I, fERXIE S SAE e JG — KRB AL, SERc— M Fe e, 25 [R) B3 42 DA R R
AN G

* RI=0;

« SM2=0EFZ I B 5 1A 1.

M FEW BB 2, LI BEFRNSBUF, {51EA 3 ARBS, BRI, BIRI=1, [°FHLE
KW, & EIRPIRAAREFIRHE S, WU MEEEE IR IEE R, BRAMHE S, Bk
ZHE S MRXDIG I E717—"0" IBEAS, 442 N —milfEil . BUcE R, EmNhEfE, 5%
IR AFIF0, BIRI=0. @M T, 478G TETEAIR, SM2EEN"0".

FATEEB R PR RS AT AR, AT AR B RE F e I 2 B 1 A
H AT IR AE R I L s R =25V 32 X (G I 3%/ T B8 13 H )

HTIx12 =0, EHTE81H% H 2 = SYSclk/12/( 256 - TH1);

HT1x12 = 1, SERT48 LR 2 = SYSclk / (256 - TH1)
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Timer 1

Overflow

SM
=1

INTERNAL BUS

WRITE

TO
SBUF

. |l

ZERO DETECTOR|

+16

START

SHIFT
TX CONTROL

TX CLOCK TI

DATA

SEND

SERIAL<_C(:I
PORT

INTERRUPT
» +16
VSAMPLE
1-TO-0 RX CLOCK RI I§OAD L
TRANSITION > BUF
DETECTOR START RX CONTROL gypy
1FFH

A

o BIT
»|DETECTOR | L 7

INPUT SHIFT REG.
RxD (9 BITS)

LOAD
SBUF

READ
SBUF

Mol 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
71  STARTBIT —

RX CLOCK

o fnnn n n qmn .17
RXD lsuakrr/ D0 X D1 X D2 X D3 X D4 X D5 X D6 X D7 Y sropBIT

RECEIVE 311 DETECTOR SAMPLE TIMES
SHIFT 1 1 1 N 1 1 1 1 1
RI

KI8-2  H3 AT MR L Th BE A A 7 T T el A i e 1
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8.2.3 BITOL/EHER2: 9{IUART, F4FREE

HSMO. SMIBALNLORS, HAT O TAETERE A2, #4711 AR 2 N of Ei i 57 00 i {5
UARTHER, H—WifE BB AR ARG, SMEHRA RAAES) , I gmARhs (58
O EHE) AN AE 1R o RIERS il gmFRAL (BB 20d) HSCONH [ TBSHR ML, Al #fh 15 B 18k
0, BLH AEPSWH K27 A5 R 56 A7 PAE 2 N TB8 (TBSEEL AT 1 Jy £ AL AS v (K b bk Bde bk 47,
SO B BT IGAL) o BRCET 25 907 2 d 25 ASCONTIRBS .. TxD/P3.14 K ik ¥ [,
RxD/P3.0 A48 1, PAAs X AL AT Bl K 3%

B2 R A -

AT IR S A 20 4 R =05MOD/64 X (SYSclk 248 LAE I a4

IR R T S S AE S PCON T FISMODAL AT B, 24SMOD=1H, ##£1/32 (SYSclk)
: MSMOD=0M}, #%#%1/64 (SYSclk) , #iMARSMOD NI LN A, o W, B2 M4 R 5%

A bR E
P8-3 A ER AT B L 302 1 Th e 45 M s = IR e H el i i it e
B E8-3 7T 4, BRI L, BRI R R A TEIE A ANE, KIER HTBSHR LA AL 77

17 an BB AR SN, FoRINBEL M LA, AR/ K& AR R S e A AR [
AP T — Wi B 5 25 R 2 T B SR
* RI=0

« SM2=08# SM2=1, H HIZWE 15 9% IR/ RB8=1.

2 RS R R B, AR BRI B RS A7 B A A% 1 B 25 ASBUFFIRBSH, I B AL
RI=1, [ ENGRAFWAREE, QiR B & AE — A2, 0 NI R RS A 75 A7 4% T 14 T8
ik, HAEAMRL, Tt BRFMH LS, Bl )CE A6 R R D A i 1Bk AR
R, B WG R

ERE2, BB 4 17 5 SBUF. RBSFIRITE K .

A AFXTSCONH ISM2. TB8II 1 B LA EAE N 2058, NZHLEERAE T 5 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 _ RI
1-TO-0 LOAD|»
TRANSITION |— p{gTART CLOCK SBUF
DETECTOR RX CONTROL gyjrTl
IFFH

A t
Bt |
»|DETECTOR | L 7
INPUT SHIFT REG.
RxD (9 BITS)

LOAD
SBUF

READ
SBUF

Mol MM M M 0 M N n n n -’

WRITE TO SBUF

~ |SEND
DATA TRANSMIT
SHIFT [ A ) A I |
TXD \ /D0 X DI X D2 X D3 X_ D4 X D5 X D6 X D7_X _TB8Y STOP BIT
11 STARTBIT —
STOP BIT GEN |
RX CLOCK

o n - n n n n n n 70 ™
RXD e/ D0 X D1_X D2 X D3 X D4 X D5 X_D6 X D7_XRBS YSTOP BIT

RECEIVE
BIT DETECTOR SAMPLE TIMES
SHIFT o fn 1 qmn T J T
RI

KI8-3 A3 AT AR 2 T BE 45 A 7 7 T A i B3 i 1
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8.2.4 BITOTEER3: 9fIUART, F4FEATT

HSMO. SMIBAL TR, HAT D TAEEAS . AT EEE I AN HE 7Pl (5 UART
e, H—mifE S B I Ak i, MBI (RALTESE) , AL AT ZRAE AL (B O %L
) AR IR AL, A v g2 67 (3R 9f i) HSCONH I TB8FEfiE, mI ik B 1850, B
F AP PSW H 1 AT B R 56 A PAE 25 N TBS (TBSEE 7] /F v 2 ML (5 Hh i bk B i bn E467, AT HE
REAE I ZFAREIGAL) o B2 25907 B 25 NSCONRBS. TxD/P3.14 K i%¥1 1, RxD/P3.0
NFERCG T, PAAs X AR AT el i
3R RN

HAT IS R 3 R R =2M0/32 X (G I /T B % 11 3k HH 39)

MT1x12 = O, &35 1 )% H 2 = SYSclk/12/( 256 - THI1);

MTIx12 = I, E R 25 1% H % = SYSclk / ( 256 - THI1)

AL, BRI —#F,  FL R R AT I A I g e BT R R R AR AR
W BT IR R LR, BTN,

PeI8-4 h H3 AT I AR 2R3 1 Th e 45 A v 5 B e HL el R 3 ) e e o

P 8-an] s, BE3AMEERIMILL, BRGNS tH TBSIR LA R AL 75 47 4% 2B OB A7 AN A 41,
HARThae st AMIE, HilR  RIEBRIESE RN FHEAMERE.

L BRI s — S B S R 3 S A 4R

*« RI=0

« SM2=08# SM2=1, FHH H#ZE 15 9% R RB8=1.

2 RS R R B, AR BRI B I RS A7 B A7 A% 1 PR 25 ASBUFFIRBSH, I E AL
RI=1, [ ENIGRAFWAREE, QiR R & AA — A2, 0 NI R RS A 75 A7 4% T i Eo 6
R &k, HAEAMRL, Tt FRFAH LS, Bl SCE BT A6 R R D N\ i 1Bk AR
R, BWCF Wi EAE R

7R3, B 4 17 5 SBUF. RBSFIRITE K .

TS HAEXTSCONH [FISM2. TBSI1 % & LLACEE ML ILE, NEZHLEEREE T 7.
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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—
TXD \ / 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 [sarrer/ Do X" DI X' D2 X D3 X D4 X D5 X_ D6 X D7 XRB8 YSTOP BIT
BIT DETECTOR SAMPLE TIMES
SHIFT m_n n _n o m n n ™m0

RI

K18-4  Hi 4T I3 Tl RE 4 M s i Il Sl R aE i I
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8.3 BITRBETRIFRINKE

STC12C5410AD R 7 Bl AR AT I8 A5 AR 2 B e TAE B AR 57, X T AR
ORI, A% 5 RS 4P iR SYScIkTPCONH R FE 2 2k ¥ A2 SMOD A 5%, i1
AR 3 [ P 45 52 bk 5 SYScIk HIPCONLL 7 4k, 3845 52 I 2/ T 50 2% L SBRT MO P4 3R R AL 5%
WHEA K. WIS  BEBRT MO R 2 R AR B, e FE PR,
DI P RE 3 2 v AR 1

FATIE G0, HIERRR 5 RGN BIIESYSclkh % .

LR OB K B ATUART MOx6/AUXR.5 = O, FH#: 2% = SYSclk/12.
LR OB M E K B ATUART MOx6/AUXR.5 = 11, HH 2 = SYSclk/2.
— HSYSclki% F HUART MOx6/AUXR.5% B 47, & A7 1845 TAEBL R0 M I R 2 [f] 2 A

HATIEAS TAERBI2, IR R 5SYSclkfi KA, i85 SMODNM A XK.
HEEALKIEAN: FATIE B A 2PRR 3=25MP/64 X (SYSclk & 4t LAE 4 4i%)
2SMOD=1/}, JHFH=2/64(SYSclk)=1/32(SYSclk);

SMOD=0, JFFZE=1/64(SYSclk).

MSYSclki & 5, A% EPCONT ISMODAL, FIEFEM A RF . BTLL, XM

FATIE SR IRI3, b Rr S AR
BEECLL 3U R Ae=05M00/32 X (g I 2/ T 38 11 3 tH %)
MT1x12 =0, JERF#% 1A% H 2 = SYSclk/12/( 256 - TH1);
MTIx12 = I, @3S 13 H 2 = SYSclk / (256 - TH1)
AN E B AT AR R B, v R IR A R R . 7R SERR N R 2 ik R AT
BB AT S, AR, kB, AR T e 8/ H s 1 R TR . SMOD
Mk HE, AR # ZE AT AR 2t AT SEISMOD=05k1;

MOV  PCON, #00H ; {#SMOD=0
MOV  PCON, #80H : {#SMOD=1

SMOD R ik Y L 4% fil] B 77 s PCON i de vy — i, HAth % (07 F) R A 80 B AR 408 Si2 B 15 L 7
SE o
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RIEFRPA R, SCHEE T e i AT BB LI R . R A BT o 5 i 8 /RS 1

SE I 28/ B8 1% R SO BN IE] (BD) PN e I /it 528 1 [mlodis H i vk, Bilse
I 2%/ B8 135 HY R =12 I 2%/ B8 L35 HY kU 70

STC12C5201 AD R AU HLA AN e N 28/ 5ees, R i 28181 Ba 40 TAET =,
T 38 FH 5 I /A B8 1 TAE 2 (8O I BhE ) VRN R s

WHEEN AT TET e B0 TIET 2 (ALEZIESE) , TLIRTHEH A K
H T SYScIkZ 1243 BB AS 43451 (FHT1x12/AUXR. 65 5E A& 1 240 B0 S A 2040 ik . 24T1x12/
AUXR.6=0F], HHHLTAEAI2TH N, TLIRTHEG AR H T SYSclkZE 1243 A ks 24
T1x12/AUXR.6=11}, FAHLTAELE 1T, TL1MITTHEE AR T SYScIkANZE ok 43 45 14 fik v »
AL, SERT AT E RS 1% 2 5 SY Sclk [ Zh B AENA 55, SYSclkillfi R, 4 HE N A,
i R . Bl MN=FFN, ARG — NI ERRI v H— ik (BBRTE DL 3 #N=00H,
M A E256 NI AP A Y — Tk 24SYSclk=6MHz HL T1x12/AUXR.6=01F, — AN R2us,
*SYSclk=6MHzH T1x12/AUXR.6=1(f, —AK#1Z1°80.167us (PR126%) « SYSclk=12MHzH.
T1x12/AUXR.6=00F, T— 8 A 1us, ZSYSclk=6MHzHT1x12/AUXR.6=11f, —/MiF8h#)
“H0.083us (PR126%) o SFF—RAEIL T,
BT1x12/AUXR. 6=0F, 5B &% /T B st — I s A e (2°—N) X121 4= (2°—N) X 12X

SYSclk

ST 1x12/AUKR. 6=1I, S48/ H A8 L th— R A SRR T g (2°—N) X 1A= (2°—N) X SY;clk
T RAFERT 2T BB A kg, BR
HT1x12/AUXR. 6=00F, E I #8/i140de 1193 H =S Y Sclk/12 X (28—N) (X/#)
MT1x12/AUXR. 6=1HF, 5228/ H088 103 H F=SYSclk X (28—N) (JXK/F))
K AFSYSclk N RGRBIAIZ, NN 8] 5 £

T DA e B AR 1 AR T 2
$#:  T1x12/AUXR. 6=0, SYSclk=6MHz, N=FFH,
SE I A% AR L TAE T 5 Q2 M0 3 H 286 X 105/ {12 X (256—255)} = 0.5 X 10° GR/FD) 5
¥ T1x12/AUXR. 6=0, SYSclk=12MHz, N=FFH,
SEI 2B  TAET 7 22003 H =R = 1X100 QRAFD) 5
. T1x12/AUXR. 6=0, SYSclk=12MHz, N=00H,
SE I /R TAET 7 22005 % = 12X 10912 X256~=3906 (IR/F5)

. T1x12/AUXR. 6=1, SYSclk=6MHz, N=FFH,
SE IO BT KA L T AR T 77 32 M3 HE 26 96 X 107 (256 —255) = 6 X 10° (/AD) 5
. T1x12/AUXR. 6=1, SYSclk=12MHz, N=00H,
FERT AT B L TAE T 2 % = 12X 109256 = 46875 (WR/FP)
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R A HIR R S RE I AR TR 1 & SR TR R

W RSEN ST 1SS R (T1x12/AUXR. 6=0)

\ SGEIT B R FER 1
A RAMEIE | smop | ‘
(MHz) or | | EEEANE
R0 MAX: M 12 X X X
FE2 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
5 qg 11059 0 0 2 F4H
- 11.059 0 0 2 FSH
12K 711986 0 0 2 1DH
1375 [6 0 0 2 72H
110
o |12 0 0 1 FFFBH

BE BRIV AR 7 BT -

T™MOD,

MOV #20H

MOV THI, #X XH W E I BN
MOV  TLI, #X XH ;

SETB TRI s A ER AR EER
MOV PCON, #80H ; BESMOD=1

MOV #50H s WEHBATEE T

SCON,

s BCEEMN ST UER . TAE 72

PAT ERFEFFBOG, RTS8 Bt & I 2%/ 208 134 7 0 & A A7 3845 1 A 5 S0y

R BLE .

T A Al AR B BB R R E 2, RN, A — kiR,
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8.4 HITORMINIZR

1. CizFr:

/* %)
/* - STC MCU Limited %/
/* - RSTC 1T R R HLEEAT LIRS (8-bit/9-bit) —--mmmmeemmmmeee *)
J /1L ey Y e N e I a1 S RE Y o) O — *)
[ S LERE R h i SC 2 vy E B AR T STCHI VR AR —-mmmemm v %)

/% */

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

typedef unsigned char BYTE;

typedef unsigned int WORD;
#define FOSC  18432000L //System frequency
#define BAUD 9600 //UART baudrate

/*Define UART parity mode™*/

#define NONE PARITY 0 //None parity
#define ODD_PARITY 1 //0dd parity
#define EVEN PARITY 2 //Even parity
#define MARK PARITY 3 //Mark parity
#define SPACE PARITY 4 //Space parity
#define PARITYBIT EVEN PARITY //Testing even parity
sbit bit9 = P22; //P2.2 show UART data bit9
bit busy;
void SendData(BYTE dat);
void SendString(char *s);
void main()
{
#if (PARITYBIT == NONE_PARITY)
SCON = 0x50; //8-bit variable UART
#elif (PARITYBIT == ODD_PARITY) || (PARITYBIT == EVEN_PARITY) || (PARITYBIT == MARK_PARITY)
SCON = 0xda; //9-bit variable UART, parity bit initial to 1
#elif (PARITYBIT == SPACE_PARITY)
SCON = 0xd2; //9-bit variable UART, parity bit initial to 0
#endif
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H
/*

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("STC12C5410AD\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 (TI)
{
TI=0;
busy = 0;
}

Send a byte data to UART
Input: dat (data to be sent)
Output:None

*/

void SendData(BYTE dat)

{

while (busy);

ACC = dat;

if (P)

{

#if (PARITYBIT == ODD_PARITY)
TB8=0;

#elif (PARITYBIT == EVEN_PARITY)
TB8 =1;

#endif

}

//Clear receive interrupt flag
//PO show UART data
//P2.2 show parity bit

//Clear transmit interrupt flag
//Clear transmit busy flag

//Wait for the completion of the previous data is sent
//Calculate the even parity bit P (PSW.0)
//Set the parity bit according to P

//Set parity bit to 0

//Set parity bit to 1
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else
{
#if (PARITYBIT == ODD_PARITY)
TB8 =1;
#elif (PARITYBIT == EVEN_PARITY)
TB8=0;
#endif
}
busy = 1;
SBUF = ACC;
b
/*
Send a string to UART
Input: s (address of string)
Output:None
*/
void SendString(char *s)
{
while (*s)
{
SendData(*s++);
H
H

//Set parity bit to 1

//Set parity bit to 0

//Send data to UART buffer

//Check the end of the string

//Send current char and increment string ptr
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2. JLERIET -

/* */

/* --- STC MCU Limited */
/% - JH/RSTC 1T RH) AL AT I I)EE (8-bit/9-bit) —---ammmmemmmmmmn */

BT 2 Pl s e e L l] o r TG — )
R iR I S U R (1S R — ¥

/* */

;/*Define UART parity mode*/

#define NONE PARITY 0 //None parity
#define ODD PARITY 1 //0dd parity
#define EVEN PARITY 2 //Even parity
#define MARK PARITY 3 //Mark parity
#define SPACE PARITY 4 //Space parity
#define PARITYBIT EVEN PARITY //Testing even parity
BUSY BIT 20H.0 stransmit busy flag
ORG  0000H
LIMP  MAIN
ORG  0023H
LIMP  UART ISR
ORG  0100H
MAIN:
CLR BUSY
CLR EA
MOV  SP, #3FH
#if (PARITYBIT == NONE_PARITY)
MOV SCON, #50H ;8-bit variable UART
#elif (PARITYBIT == ODD PARITY) || (PARITYBIT == EVEN_PARITY) || (PARITYBIT == MARK PARITY)
MOV  SCON, #0DAH ;9-bit variable UART, parity bit initial to 1
#elif (PARITYBIT == SPACE_PARITY)
MOV  SCON, #0D2H ;9-bit variable UART, parity bit initial to 0

#endif

s
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MOV  TMOD, #20H ;Set Timerl as 8-bit auto reload mode
MOV A, #0FBH ;256-18432000/12/32/9600
MOV  THI, A ;Set auto-reload vaule
MOV  TLI, A
SETB  TRI ;Timer] start run
SETB ES ;Enable UART interrupt
SETB EA ;Open master interrupt switch
MOV  DPTR, #TESTSTR ;Load string address to DPTR
LCALL SENDSTRING ;Send string
SIMP  §
TESTSTR: ;Test string
DB "STC12C5410AD Uart Test !", O0DH,0AH,0
i*
;UART?2 interrupt service routine
; */
UART ISR:
PUSH ACC
PUSH PSW
INB RI, CHECKTI ;Check RI bit
CLR RI ;Clear RI bit
MOV PO, SBUF ;PO show UART data
MOV  C, RBS
MOV P22, C ;P2.2 show parity bit
CHECKTL:
INB TIL, ISR_EXIT ;Check S2T1 bit
CLR TI ;Clear S2TI bit
CLR BUSY ;Clear transmit busy flag
ISR_EXIT:
POP PSW
POP ACC
RETI
i*
;Send a byte data to UART
;Input: ACC (data to be sent)
;Output:None
; */
SENDDATA:
JB BUSY, $ ;Wait for the completion of the previous data is sent
MOV  ACC, A ;Calculate the even parity bit P (PSW.0)
JNB P, EVENIINACC ;Set the parity bit according to P

268



STC12C5410AD & 51 1 Fr W46 e

ODDIINACC:

#if (PARITYBIT == ODD_PARITY)
CLR TBS8

#elif (PARITYBIT == EVEN_PARITY)
SETB  TBS

#endif
SIMP  PARITYBITOK

EVENIINACC:

#if (PARITYBIT == ODD_PARITY)
SETB  TBS

#elif (PARITYBIT == EVEN_PARITY)
CLR TBS8

#endif

PARITYBITOK:
SETB  BUSY
MOV  SBUF, A
RET

/*

;Send a string to UART

;Input: DPTR (address of string)
;Output:None

; */
SENDSTRING:
CLR A
MOVC A, @A+DPTR
iZ STRINGEND
INC  DPTR

LCALL SENDDATA

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&

STC12C5410AD Z 51 5 F HLA Ef AT 388 45 AR 40 08 FH ] 43 M XL A5 Al 2 HLs S B Fh . T
e BRI

RS0 NH RGHEER T, FPBEAT0 & 470 H H#EMIE (TXD—RXD, RXD—
TXD, GND—GND—#) , BIaJsZELXALE . AT HEINEFES, #bi@E & EETHT,
AR FIRS—232CERS—422, RS—485FrAEHAT XALIEAS, WIS REt 2 [HRH—HEREH
A, P IEE & IR T, S EAE S .

TxD RxD
8051 RxD TxD 8051
GND GND
1

SRS R, 15X L ATE M A RAL R ARES P o Bl
{516 A UUBL 25 A B “HML” SR s

S 15 0077 23 2400 B R I T %, % RGBS Y Sclk=6MHz, LR L5, 21
PR . TEXUHUTAREAE I, Se i FHLRIE —AMEIE S (Bt “06H” ), LI Z ML
AL ORI 2B B (S SR, A R BRI, IR “00H” JERNRIEE S,
TR “0SH” FRRERREBICEIR, ; FHLRAAEBRKREI ZHMEES “00H” B4 %
TEAE AN BB AR B8 P I N BB — RIE L 20, BIREEI Z LRI S, HEI 2 HLFE
Peic. HREHUR 0 R

| %m | B | sam2 | s | - | ¥dEn | Bksea |

FAHm: FHLI LWL AR AN

Kl 1~ Hcin: U I LR % Hn i ACR

ZOREIAT: AF T, HER1. . HEn X+ 1) ADTAT RIS AR 2.

ZHURIE BRI RN 057 BB B M B A 75 TE A . o B E i FRL I %
“OFH™{% %5, 75 ] [F 52 “FOH™(5 5o HUHLI A 72 BRI B Z LR i “OFH” {55 4 B 58 BRI AT
%, REREEFIRER, 4RI, 5 4 .

AREFEEER, T “PiL” WEBMA—RE, HREF. 27 EAET L EMRE
SR, DA L8 A Al IR ) 5 T S0

STCI12C5410AD &5 HLE AT RS, o BRI A, al R A B 3 k.
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(1 BT AXHLEE P21

OF PR TRFFB
TEONFHLURIE TR PR

IR

v
Hihk 354 DPTR, K48
R7, FZ56 2547 4sR6 B YA

»

Y
JRIKIEI {5 5 061

LA

PR IERE N
(a) WHPRWE: EHENZR/IEEIERBER. TEFR2, HEEHE3H, SMOD=1. #

HEZ 2400 (Sr/FH)
(b) BATEMERE: RBHEEFRL ORI
(c) WEFRAMAI TAFRFZ88 W B : 31IHAM30HE STAEBURIE KBRS e bt ; 2FHEA SEAET

RIERIBHEIAK: R6 B INAIEF
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HHLRIE T RE i
START:
MOV~ TMOD, #20H
MOV  THI,  #0F3H
MOV  TL1,  #0F3H

MOV  SCON, #50H
MOV  PCON, #80H
SETB  TRI

ST-RAM:
MOV  DPH, 31H
MOV  DPL, 30H

MOV  R7, 2FH

MOV  R6, #00H
TX-ACK:

MOV A, #06H

MOV  SBUF, A
WAITI:

JBC  TI, RX - YES
SIMP  WAITI
RX-YES:
JBC R, NEXTI
SIMP  RX-YES
NEXTI:
MOV A, SBUF
CINE A, #00H,
TX-BYT:
MOV A, R7
MOV  SBUF, A
ADD A, R6
MOV  R6, A
WAIT2:
JBC  TI, TX-NES
JMP  WAIT2
TX-NES:
MOVX A, @DPTR
MOV  SBUF, A
ADD A, R6
MOV  R6, A
INC  DPTR

5

TX-ACK ;

BCEE NS AT B DER . TAET5 2

T E I U 2

$OIE
1% B SMOD=1
Ja Bl i)

W B AN RAMEIR e 4
DPTRAIME

RIE AR H %R T
BRI ZF A7 AR R6IH0

}E%HWLH%% “06H”

SEFERILFENIE S
AR A% SEHEWATIL

AW LRI S
RN EAE S, WA

PRI T IEA

AW “00H” , 5 M H AP 5

}E%ﬁﬁ%ﬁn

MANERRAMEU A 32 5045
RIEH AR

DPTRIBE N1
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WAIT3:
JBC TI, NEXT?2 s FIWT— B E R % S
SIMP  WAIT3 s R RIESE
NEXT2:
DINZ R7, TX-NES ;IR IE A A5 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 3 ) SR LIRS S
IF-0FH:
MOV A, SBUF; ;
CINE A, #OFH, ST-RAM ; ) JIlbif&4 2 45 0, 75 0 3 k%
RET ; IRA
NI TR F B
FRCRE 7 B ) v L

(a) VAR EVIGN: FRIERT;

(b)  HATIEEVISE: FIRIERT;

(c) HHBRE:
PMEBRAM 31H. 30HHL 0 A7 B ISCE A 52 i [X 1 il
R7T— 3R Z A7 45
R6—— RN ZF 1745

() [AFHLEIZES: “OFH” JNEWIER, “FOH” NfEixthas, “00H” JylFR et

2, “OSH” AEAEI.
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NED LS BT AR TR R A

-

TR [ ettt 42 Arau |
) '
Hidk-H5 4 DPTRI AR , HotEFREIDPTRNL
B A7 240

\ 4

Bl e 2
Y

el

AL IERG ?
N

Iia) FE L[] 3% FOH

BRI 5

F06H?

N
v
I F L[] 326 15H
Jia] FEBL [ 3% 000

I FHBL AT 12 0FH

PR I Z

BT RE P i H:

TART:
MOV  TMOD, #20H
MOV  THI, #0F3H

MOV  TL1,  #OF3H ; }%Hﬁ%ﬁ/ﬁi&%%liﬁﬁ
SETB  TRI s A BE R AT
MOV  SCON, #50H s BHETEGETAL, RirEik
MOV  PCON, #80H ; | SMODH fif
ST-RAM:
MOV  DPH, 31H
MOV  DPL, 30H ; )W EDPTR ¥ Hubik
MOV  R6, #O0OH 3 BN A7 a0

274



STC12C5410AD & 51 1 Fr W46 e

RX-ACK:

JBC

SIMP
IF-06H:

MOV

CINEA
TX-00H:

MOV

MOV
WAIT1:

JBC

SIMP
TX-05H:

MOV

MOV
WAIT2:

JBC

SIMP
HAVEIL:

LIMP
RX-BYS:

JBC

SIMP
HAVE2:

MOV

MOV

MOV
RX-NES:

JBC

SIMP
HAVE3:

MOV

MOVX

INC

ADD

MOV
DINZ

RI, IF-06H
RX-ACK
A, SBUF

#06H, TX-05H

A, #00H
SBUF, A

TI, RX-BYS
WAIT!

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
s SERFEOEIE

I EEETIN
TR R 7

. }[ﬂEﬁmﬁ% “O00H” , [AlEpEk

; [HRHLAIE “05H” 1Y
. RIEWES

s PRIRFRUES, 3R [a] SEE Sy

s SERFRRCEE AN 2L

s HRSAHWUERT,R6

: }%qwﬁmﬁ

s FCEN AR A AN SMERAM

TR I

. FUER B B
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RX-SUM:

JBC RI, HAVE4

SIMP  RX-SUM ;}”%%W&&ﬁ
HAVE4:

MOV A, SBUF ;

CINE A, R6, TX-ERR ; } Wt 75 IR
TX-RIT:

MOV A, #OFH ;

MOV  SBUF, A ;}m%m&%%WE%E%
WAIT3:

JBC I, GOOD

SIMP  WAIT3 }%“%
TX-ERR:

MOV A, #OFOH s A RNUKRIE B ARG S

MOV  SBUF, A
WAIT4:

JBC TI, AGAIN s SRR SE

SIMP  WAIT4
AGAIN:

LIMP  ST-RAM s AR [EEET AR
GOOD:

RET s AR IERRIR ]

(2) A7 SOWH LS 2441

IR Z N E, SHLEAE X 80— J7 % H A ik 7 20 PA$E 845 2% . T STC-
12C5410AD R4 5 A WL B AT IS 20T, Hbr 24 IRt — bk &bk, fr
PLSEBR b2 o W AN i A 45 A, B UR/ RIE 2 v &% S SR A T, i S A T B LA S
TERWEER P, 48— NE— W E N, A0 IR SR 2 T E A AN R I
AR5 FE b AT AL B

XK, FEULERBBCHE, Hr (k& AEREW DT RGEE MBS , 207 B0
S b —2 5 AT 8 E .

TER BT OIR SRR P, 55 B =AM B AL R W B s 115 S8 2 I 538 A2 B He A
B, BRI, AR NERAM32HM T AR A B S AE 28, 33HH T NE:
IS RIZF (75, frHuhE7FH. 7EH. 7DHAFREST .
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ZALERSTH B 55 R P47
R P TT 3C,  BAE R rh 2 HEE I AT R SR ATIE R ARG AR Y . A PR B A7 AT A

FRRAMIK) ¥ b th 75 78 ERE PP P oE

EREFP:
ORG
AJMP
ORG
LIMP

START:
MOV
MOV
MOV
MOV
MOV
SETB
SETB
SETB
SETB
MOV

MOV
MOV

SETB
SETB

0000H
START
0023H
SERVE

TMOD,

THI,
TL1,
SCON,
PCON,
TR1
7FH
TEH
7DH

#20H
#0F3H
#0F3H
#50H
#80H

31H, #10H

30H, #00H
33H, #00H

EA
ES

» HERTMEFRGAL

s Ferh Wik S5 RE e Ab

3 B SCERN AT S e, TAE 2

; }&E?ﬁ‘z%ﬁﬂymooﬁ/@

s WEBITEGE AL, IR
;% ESMOD=1

s A Bl A

s WEARSAINL

HURE FNS ) Bl A7 i T AN ETRAME)

; }@&ﬁﬂﬁhﬁmom
: SRINFIEITIFO

: }ﬂ:uﬁ
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KT IR 525«
SERVE:
CLR  EA ; RHTT
CLR  RI s T BRI R SR AR
PUSH DPH ;
PUSH DPL ;DGR
PUSH A ;
JB 7FH,  RXACK s FIWE S REITIE S
JB 7EH, RXBYS ; FIWTR TR HE P
JB 7DH, RXDATA s FIWTR TS A R A v
RXSUM:
MOV A, SBUF s IR RIS AN
CINE A, 33H, TXERR : FIWT LR TS
TXRI:
MOV A, #OFH ;
MOV SBUF, A ; }r»ﬂ FPLACE BRI (55 “OFH”
WAIT1:
JNB TI, WAITI s HRERIETTEE
CLR TI s TEBR RIS WS SRR B AT
SIMP  AGAIN s AR AL
TXERR:
MOV A, #OFOH ;
MOV  SBUF, A ; }rﬁ%ﬂ?ﬁ%%&tﬁ%%% “FOH”
WAIT2:
JNB TI, WAIT2 s SEFERIETEHE
CLR TI s TR R IE T SR AR &
SIMP  AGAIN ;AL
RXACK:
MOV A, SBUF s FIWTE SIS S “06H”
XRL A, #06H ; BRI AL
1z TXREE ; AelpEm, W% TXREE
TXNACK:
MOV A, #05H s BB A RIS S, W LR 1%
MOV  SBUF, A ; “OSH” , ZLRERIFNY
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WAIT3:
INB
CLR
SIMP
TXREE:
MOV
MOV
WAIT4:
INB
CLR
CLR
SIMP
RXBYS:
MOV
MOV
ADD
MOV
CLR
SIMP
RXDATA:
MOV
MOV
MOV
MOVX
INC
MOV

MOV
ADD

MOV
DINZ
CLR

SIMP

TI, WAIT3
TI

RETURN

A, #00H
SBUF, A

TI, WAIT4
TI

7FH

RETURN

A, SBUF
32H, A

A, 33H
33H, A
7EH

RETURN
DPH, 31H
DPL, 30H
A, SBUF
@DPTR, A
DPTR

31H, DPH
30H, DPL
A, 33H
33H, A

32H, RETURN
7DH
RETURN

R RIE G

s BRI A

s RYCE M RIS S, ik “00H”
s IR R RIS S, ik “00H”

: SRR TERE

: IBBRTRE

s VBRI FR &

: HAKRSE I A0

s BRI BB AL
s AEA32HHIG

TR R NN

. TERAUR O
L

BB AP A b FR T

. TERCHE
. MRS HERAM
S E

;}ﬁﬁﬂm%ﬁﬁ

TR R INAN

TN B e
BRI
. EEE L AT
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AGAIN:

SETB  7FH .

SETB  7EH s IREbREN

SETB  7DH ;

MOV  33H,  #00H ; BINAIEICIEO

MOV  31H, #I0H ;

MOV 30H,  #00H ;}WE%W&%%#B%%%
RETURN:

POP A ;

POP  DPL s IRE I

POP  DPH ;

SETB  EA : FEH

RET1 S VY

LIRS R, ORGAREFBULMIE S, EREFILGI, & R g fe Fr Ul W% 7 B
R aG L .

FESEPRN GO 2 R 24, 10 HAE P 6 ML THSERL (BT 5 B AR, DRIk, B
FEEE T DURTEEAS 1 IR VR T %

280



STC12C5410AD & 51 1 Fr W46 e

8.6 LB

R Z LN ARG, TEL SHOTEIE LIE. STC12C5410AD & 415 HLA &
171845 7 2 A7 A3 B A ZHUBEE ThRE, WS A4 UEME R4t TEDNEXN L FE MR
ZHLEE KRG R EHEA .

TxD

8051 RxD /Y 1 2

\ 4 \ 4 Y
TxD RxD TxD RxD TxD RxD

8051 8051 8051

EEDy— G ENATLE AL 2R T2 PUEME RSt BN S5 G WHLEME, A
WL T (A5 0 AU S0 O K

(1) ZHIEME R FEA JE B

EZHBEE RS, NEIETHL (K% 52 GNP B ZIRIRERTSEEE, H4Til
{5 AR AREFT. MCS-51 R 51 B 5 HLK B 4738 15 15 #1) 25 A7 23 SCONH & 2 HLIE 15 i B 41
SM2. MFEFWESM2=1, BITEETETHFR2EARS, KiEHEE TSI E UX AT R
IR R (TB8=1) EREIEMT (TB8=0) , HEWUmET X FIRBSFTIRM: 2SM2=1,
P EIRBS=1, RN NPEIY Mk i, $5iZmi N 2528 ASBUFH, FFEAIRI=1, [FICPUIERH
Wr, BEATHBREPEIYALEE, ARBS=0NEUE W, A FHER, BIHKEBHEFR. £SM2=0, NUT
T 2 Hb Bk T 2 B s ek, R B AIRI=1, [AICPUIERMT, #iZ%MiN &35 NSBUF. #5ithJ5
H, WSl LA

T EEBMHLRZHEE RS, MHLEHEEE A0, 1, 2, -+, n. THEBHEEREED
T

O BEWMIHLEISM2=1, 4T REfibht ek .

@ FHLE SR ERE b E S, K TBSRE N1, URRRIEN L MRk,

@ FrA M ML R oy bk i, & R R B 2 ALRE IY ) bk S AP bk AR B
B BRSNS, WA S MHL, TEBRSM2=0, #ERERMNENRENEEN, EE4
B e A B, WPONAESHEMNL, (E4ERESM2=1RZE, XtEH 5K R KB IEMIA
TRRER, RIS S EHE il N A58 NSBUF, ANEAfL, RI=0, Aap=ddilfigR, EE#HIH-
N1k
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@ FHAERIETERFIUBEMUS, B KIE—E SR M EER M, HA
TB8=0, VAR AEHEM .

® ML MAEAE B[]0 Ff R iy bkt P AR ML, RS

BTk B AL 23 W 45 0 FEALAE T A AL, PR HSM2=1, %F HJ5 F ALK IE M B

N

EIR REEAE A T SE B

(2) ZHLIEF R R
BT S ATEERAE G HE 6% B &M KRG M #HAT(E 1%
I A T B I 1R300 £ R ] e F e 205, (NS MV AT, PhSCER™ % 58

H, AFFEGEER, BN ERAMRAE. E£ZHUEE RS D EEERHERE, HhNE
HAR e X B ZS LA AE —BEWT .

FEMEMRZHIRE RS, RVRCE2556 ML, & AHLEIHEES 5 H00H~FEH .

© ZEMAFFOY 2 MAPLEER &, 2B AP ESM2=DIRF, MR ERICENLRH
Hwpay,

@ FHAMMNIIBRLI TR BN SR ISR IE I i, B F- 0k 19 MALIEDE AL hE
ML, ZAFMHEFST S EHLE R SRR ML R I G A, SRR KL 5 A
L FEREDEARPLAPRAS, #H EVAWOIRSIESR, EHEITFG R E SR b, K
16 B (0 B8 — iU AR AR H B

® 21w EHRIERIMLTFN:
00H: ZE3R MHLERUSCELHE B 5
01H: ZER ML R IEEHE B ;

HAth: B4
@ MHLHPRES T XL 8 M-
B7 B6 B5 B4 B3 B2 Bl BO

ERR 0 0 0 0 0 TRDY RRDY

EX:  HERR=1, MM EITEER L
#TRDY=1, MHLRIEAER L
FRRDY=1, MALEIHE R 4

© Hfth: e HE S,
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(3) BFF2H
FESERRN A AR A R A K R, RGUSE A — % ZOR DL K A B4
Z AR Wz ) 5 3, (ERE e R B PR s 320l SR 4 i R i 1 ) LR M . SR A0
2o FE R BT . 3% BLAL LA W 1 7 SO 61 ] B4R E— ML 8] — S — @5 8K A
© EWUKIERF
2N ERR B A7 TR Y FRAMA BB ik 95 1H, B Pk B AT 5 0H B
JeH, ARBGERTIIRIMGI . SO EERM TR, A (E B AE ) th P W Ik 55 R P 58

B MENTERIEN, ARRAOETREFMMAZE, HERTR [ PSR 0AT .

LPSW « SEIFOAR S AL HRZS B AT &0TE HodE 2 B K& 58 .
ZOREHUF#S MM R, AR 5572 7 1 F AR 5 A7 A7 42 X 1RO~R7

TSR FE I
ORG 0000H
AJMP MAIN
ORG 0023H
LIMP  SERVE
MAIN:
ORG 1000H
TXCALL:
MOV  TMOD,
MOV  THI,
MOV  TLI1,
MOV  PCON,
SETB  TRI1
MOV  SCON,
SETB EA
CLR ES
TXADDR:
MOV  SBUF,
WAIT1:
INB TI,
CLR TI

#20H
#0F3H
#0F3H
#80H

#0D8H

#05H

WAIT1

; He LR
s RIEPWT RS RPN
; Ferh RS IEF

s RIETREFAN

; WEENARATEELER . 772
s WEIRFEE 24004 /F)
;. BAISMOD

s REER SRR

s HATITAS, fvFRik, TBS=1
s I epib A AL

s ZEIEH AT P

3 SIEWFIY KL

SRR e

s BRI W R bR &

Rk, W

Lla R
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RXADDR:
INB RI, RXADDR s SEA AL IR AL
CLR TI s B P SR bR &
MOV A, SBUF s BEELAHLIEZ I A L
CINE A, #05H, TXADDR s FIWTIE Y MR A, 75 0 E K
CLR  TBS8 . HHEARTT, EAITBS=0, & K EdhE
CLR  PSW.5  HAIFO=0kRE L
MOV  08H,  #50H 3 RIEFAEHHEFREHERO
MOV  0CH, 50H s HEYLK AEIRRA
INC 0CH s HIEYCK N
SETB  ES s SUVFHATIEAS b
RET ; IREI R
SERVE:
CLR TI s PWIRSARF B, 1S TPITE SRERETI
PUSH PSW ;
PUSH A 3 }E&%)\W%fj
CLR RSl ;
SETB RS0 : }iﬁ%%ﬂ’ﬁ%ﬁ%%lzl
TXDATA:
MOV  SBUF, @R0 s RIRBAR P B T s
WAIT2:
JNB TI, WAIT2 s SHRFRIETERE
CLR TI ; HAITI=0
INC RO s HhhEFERERINL
DINZ R4, RETURN s HUBRHURKIETE, HiRE
SETB PSW.5 ; DRIRTEHEEAIF0=1
CLR  ES ; RHAHBATHW
RETURN:
POP A ;
POP  PSW ; }‘VJZEBWJ
RETI S VA
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@OMFLIZRRE P
FEHUSIE R RE A IE, AT ML, 25 A P ASH Ltk B A A i [m] 5 5
AHUthE, WEEAH I IESS EHUEARE, FFIFIRE T NUAE R (B BRAC BEWT, R A7 TR
T HHRAMIFI60H L TT T, S HE HU I B W7 TR T 6 THON B Ml ) Y BERAMUR T, R
IR IEM20-0H. 20- IHRLAEAREAL, FISRABTE S bt . Bl S K R 2 s, 1 7
2FH. 2EHMAN 19 870 H T2 O 7 1 B BR FR £ . #SANLIRIR P an R, it =

E
#5 DAL WORE PP i 5
ORG  0000H
AJMP  START s HBERFER
ORG  0023H
LIMP  SERVE s MR IB N 1 iR 55 A2
ORG  0100H
START:
MOV  TMOD, #20H s EREFE: WIIGWARY, WEER
MOV  THI, #0F3H s e/ THEER ERT . TR A2, W
MOV  TLI,  #0F3H s B 240007 /R0 1A S HIME
MOV  PCON, #80H ; E{7SMOD
MOV  SCON, #0FOH s WEBATHAS, v, SM2=1
SETB  TRI s JABERZ T AR
SETB  20+0 :
SETB 201 ; }Eﬁ%ﬁﬂal
SETB  EA .
SETB  ES ; }?Frhliéﬁ
ORG  1000H
SERVE:
CLR  RI s IR RUSUE SR T bR ERI=0
PUSH A ;
PUSH PSW ; }I W tri
CLR RSl .
SETB RS0 5 } WP TARAAT 8 X1
JB 20+ 0H, ISADDR s TR TS A2
JB 20+ 1H, ISBYTE | PP €S N A U
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ISDATA:
MOV
MOV
MOV
INC
DINZ
SETB
SETB
SETB
SIMP

ISADDR:
MOV

CINE
MOV

WAIT:
INB
CLR
CLR
CLR
SIMP

ISBYTES:
MOV
MOV
MOV
MOV
MOV
CLR

RETURN:
POP

POP
RETI

RO, 2EH
A, SBUF
@RO, A
2EH

2FH, RETURN
20 - OH

20« 1H

SM2

RETURN

A, SBUF
A, #05H,
SBUF, #01H
TI, WAIT
TI

20 - OH

SM2

RETURN

A, SBUF
RO, #60H
@RO, A
2FH, A
2EH, #61H
20« 1H

PSW

A

RETURN

ZHLEFETT AT 2R 2R, EHI
Xf ¥ ATEAE LA RO R 3, W Il R AL ar 47 R 3 AT 9 IR AT /O M, BAC
BRSSP AT G AN, B, SATITEINL, BoRdess. XEMA 2847,

s HUHEIRETIERO

s RN

s HEIRET N

s FUBT R B e 75 ?
s W briEAL

s FNRE I, R

FEHAEIEAL, S A L

FAFFER, AT IR [a]

; MFF, KIEEES “01H”

s SERERIRL R

: 0TI, 200, SM2
: JHOTI, 200, SM2
; J50TI, 20«0, SM2
; IR

s BERSCEE HK B ot
3 BEHRIK NN EHRAM
; 60HHLIG X 2FHHL T

; BEHHE61HT2EHH T
; JH20 « 1HbRZE, For UG HR AR

, }
]
5

; IR[E]

=~

VSRR

BEE—-NAE T RRNA, NESE.
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F9E STC12C5410AD 5 B K HLAVA/DEE HaSS
9.1 A/Di:iRaSHYLER

STC12C5410AD & 51)5 A/DEEH () B 7 WL A/D . I 7EP1 1 (P1.7-P1.0) , 5 8% 1047 &3
A/DFEH %, R AR 100KHZ (103 R /FP) o« 8B HLEMANTA/D, FIHGRERI . it B s
Kol 4B, USRS . FEREAEPIIN NS FRAI/O M, R AT DU ik 1 B 8
% AT AR — 8 5 EONA/DFE R, AN TFTAEAA/DME R O a4k S A0 A .

STC12C5410AD 251 ¥ HLADC (A/D#E#2%) B 45/ 30 F BT

ADC_CONTR Register

|ADC7POWER| SPEED1 | SPEEDO | ADC_FLAG | ADCisTARTl CHS2 |CHSl | CHSO |

UG 5 IE I
FFKCHS2/CHS1/CHSO

ADC7/P1.7 —
ADC6/P1.6 —
ADCS5/P1.5 —
ADC4/P1.4 —

ADC3/P1.3
ADC2/P1.2 —
ADC1/P1.1 —
ADCO/P1.0 —

ELLLL

A/DFE 25 T AP Ak U T

A/DFAL R AT 4%
ADC_ DATA and ADC_LOW2

\ 4

AR

BIR R

\/

10-bit DAC

<

ADC_DATA[7:0]

[apc_Bo]apc_Bs|apc_B7]apc_B6|apc_Bs|apc_B4]apc_B3|apc B2]

| - [apcsi]apcso| ADC LOW2[1:0]

287



STC12C5410AD £ 51| 5 Fr HLAE S

STC12C5410AD R F T HLADCH 2 BE R OC. LU A . BIR A A7 4%« 10£7DAC.
it ok L2728 (ADC_DATAFIADC LOW2) LA SZADC CONTRHA X

STC12C5410AD & ¥ H i HLIJADCHE 1B K LA ADC . 3R IR ELEBIADC H — AN Eh e 28 1D /A
B g p Y, BRI LR, MR AL (MSB) TFAA, 5 M4 — %y N\ L TR 5 A BD/ AR 4
e AT LR, Gk Z IR, MR BT AR A R ORI N AR RT RAE . BRI R
TN/ DL as AT, ARSI A

M BT CAE H, BRI 2 T O, K ADCO~T RPN S 45 th i A% . FHAL
/R 33 (DAC) % 46 IR AU 5 5 AR U0 N B 400 B 0 LU Ase 2R dE AT LU, b Ase 25 AR A7 B
BRI, B BRI Aam g R, A/DEHRE R G, AL R
FIADCH: e &t 25 47 83 ADC_DATARIADC_LOW2, [HR, B ALADCES #2517 #ADC_CONTRH A/ D%
e 25 AR EATADC FLAG, DABERR 7 25 1) B H A B R o 008 T 199 3 98 428 )l ADCH% 1) 27 A7
FHADC_CONTRH[JCHS2 ~ CHSOM i€ « ADCH % 4518 5 HH ADCH2 il &7 A7 4% 71 [ SPEED 1 A SPEEDO#ff
JE o TE{EHADCZ R, RZGZ5ADC L, R B AT ADCHE Hil] 25 47 2% 1 FIADC_POWERAY o

AR A P ORI L0 A5 2R, 3% i 2 sGih 5

Vin
Vce

10-bit A/D Conversion Result:(ADC_DATA[7:0], ADC_LOW2[1:0]) = 1024 x

W4 3EADC LOW2 (247, H FHADC DATAZ A7 928 hr 45 5, & R AT

Vin
Vce

8-bit A/D Conversion Result:(ADC_DATA[7:0]) =256 x

A, ViR BN BRI B, Vee VBT HLSEPR TAE R, IS AL AR AR
S H L.
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9.2 S5A/DEREXSFRS

5STC12C5410AD & 5 ¥ i HLA/D#S Al K (1K) 274728 5 T N R s o

g ‘i o bk J2 F A5 -
7 iy Hohik MSB LSB SAE
PIMO | P1FA D E a7 2450 | 91H 0000 0000B
PIM1 | PR E 244951 | 92H 0000 0000B
ADC_CONTR| ADC Control Register C5H | abc_power |SPEED1 |SPEEDO| ADC_FLAG |ADC7$TART|CHSZ|CHSI |CHSO 0000 0000B
7 2T 7 o
ADC_DATA [VDRHERA AR, | oy 0000 0000B
- i 8437
4k L 9= 75 o
ADC LOW2 A/D%%&’D%%ﬁ%&’ BEH 0000 0000B
- k247
AUXR Auxiliary register | A2H|Tox12|T1x12| UART Mox12 |EADCI| ESPI [ELVDI| - | - [0000 00xxB
IE Interrupt Enable ~ |A8H| EA |EPCA LVD|EADC sp1| Es | ETI | EXI | ET0 | EX0 |0000 0000B
1P Interrupt Priority Low |B8H| - |PPCA_LVD|PADC SPI| PS [PT1|PXI [PTO|PXO0 |x000 0000B
IPH Interrupt Priority High [B7H| - [PPCA_LVDH|PADC SPIH|PSH |PT1H|PX1H |PTOH|PXO0H[x000 0000B

1. P1OE#IEL B HF F2EP1IMOFIP1IM1
FAENA/DAEF P11 75 20K ok BN A = E s B A N, 7EPIMO (HhE91H) « PIM1 (Hbht
92H) 2 17 2% P X AH N (R AL HEAT B
P15 <P1.7, P1.6, P1.5, P1.4, P1.3, P1.2, P1.1, PL. OII>(P1Hsht: 90H)

PIMO[7:0] | PIMI[7:0] | VO X (P1.x tfA/DAER, 75564 FE v B RO B8 E B D
0 0 AL (258051 1O LR
FE IR 20mA |, Fi7 I A2300A
0 1 Hededmd O sR ERrf,  WE20mA, BRI HE, REDR)
1 0 N C D, MRZVO M EVENA/DE A, 1l ik
1 1 FFIRi(Open Drain), #15RZV/OFHENA/DA, ATk
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2. ADCiZH|F FRADC_CONTR
ADC_CONTRZF 77 2% FO k% X F
ADC_CONTR : ADCH5 1| %5 17 5%

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

ADC_CONTR CSH name | ADC_POWER [ SPEEDI | SPEEDO [ ADC_FLAG | ADC_START | CHS2 | CHS1 | CHSO

XFADC_CONTRZA7#5 3T EAE, B EEHAMOVIR(AIER), AERH ‘5 M ‘80 &),
ADC_POWER: ADCHL %47 .

0: XHA/DFE 2R

1: FTIFA/DFE Hads LA,

AN WARRT, BADCHESSH], BIADC POWER =0. J2BhA/DH T — & B
INA/DHEJRCHATIF, A/DFE S5 R J5 I A A/D IR T B IHFE, HAIA K. WIRIT T NEBA/D
AR, TRE SR, SRR RS, FE SIA/D

BIESNA/DEY G, {EA/DFEMERZ AT, AU EAVOTFPRES, AF T =k EA/D
i, HReBEN S/ BTO/ PR X ATELT .

SPEED1, SPEEDQ: 5% 4% e 4 4% 45 J5 42 il 51
SPEEDI | SPEEDO | A/D#% 4 Fr 75 i ]

270NN of & B4 — ¥k, CPUT{ESZR 27Tz I,
A/DEEHIE FE £9100KHz

0 5404 ) B4 45— Ik
810N J BA % 4 — Ik
0 1080 A 4 J&] HH 3 8 — Ik

ADC FLAG: MBS bR ENL, ZA/DEHSERIE, ADC_FLAG=1, B HHMHEO.
AN SN/ DEEH e BT HRZ AT S PR A A R, I F R A %R S A/ DS
ARG, YA/DEHTERSE, ADC FLAG = 1, —EBEHMIE0.

ADC_START : B8UH e (ADC) ¥4 Ja shisthilfz, BBy “17 W, JFURH:, FHdiaa om0

1 1

290



STC12C5410AD & 51 1 Fr W46 e

CHS2/CHS1/CHSO0: il 4 NifiEi%k#, CHS2/CHS1/CHSO

CHS2

CHSI | CHSO | Analog Channel Select (Fflfa N\ iEiE 1)

0

0 0 R PLO 1ENA/ DRI AR H

HEPE P11 AENA/DEIANKH

EFE P12 AENA/DEIANKH

WP P13 AENA/DRINKH

EFE PL 4 1ENA/DRIAKR

EPE P15 AENA/DEIAKH

B P16 1ERNA/DEIAKH

— e | = = O OO

—l— O OO|=|=—]|O
=l E= = K= =3 K= =

WP P17 AENA/DEINKH

P27 T B E R MBI

B T2, BrLd, B ADC_CONTRIE S| a7 47 45 J5, BEIMAN 2 AR GBI 4 ] DL IEff 332
FJADC_CONTRZFAF 25 118, JR K2 5 B ADC_CONTREE il 25 77 2 B AP AT 5, Bt id44NCPU
B ) ZE A, LA 7 AR08 PR IIE 1 13 B EADC CONTRS il 75 7 4%

MOV ADC CONTR, #DATA
NOP
NOP
NOP
NOP
MOV A, ADC _CONTR
LA B SERT I, 7 RENS IER L BIADC_ CONTREZE ) 27 17 2% A {H.
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3. A/DEEHREER FFEEADC_DATA. ADC_LOW2
FRPR DI RE 2 A7 #5ADC_DATAMIADC LOW2FE A7 88 H T IRAFA/ DI85 3, Hoag iR
Mnemonic | Add Name B7 B6 BS B4 B3 B2 Bl BO
A/DIEIEE AR, 8 ALA

ADC.DATA | Coh | o “topamsesesmmst: | - | | 2| | | | | -
DR R A LA 2L

ADC_LOW?2 | BEh X X X X X X - -

B, 9100A/ D25 R K2 AL
BERE, A FHE R RI0M 45 R, AR

Vin

Vce

10-bit A/D Conversion Result:(ADC_DATA[7:0], ADC_LOW2[1:0]) = 1024 x

UUE SEEABAS A IIvAZ P S (/3 NS w A

Vin
Vce

8-bit A/D Conversion Result:(ADC_DATA[7:0])= 256 x

A, ViR ABHE N EE R R, Vee N BT HLSERR TAERE, S AL AR REAE N
LS H L.
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4. SA/DHE BRI EFR
IE: i RirdifFas (ATArSHah)
SFR name | Address bit B7 B6 B5 B4 | B3 B2 Bl BO
1IE A8H name | EA | EPCA LVD | EADC SPI | ES | ET1 | EX1 | ETO | EX0
EA: CPUMH Wi ithed, EA=1, CPUJFH Wi, EA=0, CPUJBERATA 1) Hid .
EARIE F 2 A0 A W o v I R 2 sl o B & s S S2 EA R i) ; L8 52 % v i 1
EAOE WA R VEGE
EADC_SPI: A/D#¥: 4 Wi FISPTH T suVFAz .
EADC_SPI=1, FiFA/D4ABrFISPTH W
EADC_SPI =0, 2% A/D¥EHrdkiFISPT A H.

AUXR : §liBh#rfEds  CANalfir 3-4k)
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
AUXR 8EH name | TOx12 | T1x12 | UART MO0x12 | EADCI | ESPI | ELVDI

EADCI : A/D#& 3 W Bl S0 VA7
EADCI =1, fu{FA/D#: i,
EADCI =0, Z&1FA/DFHRT,

USSR VEA /D e o B D) 55 R LN A S i o B L

1. J4EADCIE 1, FCVFADCHWT, IXEADCH W (1) s il 47

2. J4EADCI SPIHE1, FuiFADCH W K SPTHT, X /ZADCH W S SPTH I ) iz il fir,  thfr
AT, R T A ADC H W 1)

3. HEAEL, TR A LRSI, AT, R TVEFE A ADCHT T A/ D B AR 45 2
i R B A5 A /DR Wi SR B B AZADC. FLAG

IPH : FRWR S g gl 5 frde s Ol 3-4b)
SFR name | Address | bit B7 B6 B5 B4 B3 B2 Bl BO
IPH B7H | name - | PPCA_LVDH | PADC SPIH | PSH | PTIH | PX1H | PTOH | PXOH

IP: W Se g% b AR (AT ALFHE)
SFR name | Address bit B7 B6 B5 B4 | B3 | B2 | BI | BO
P B8H |name | - | PPCA _LVD |PADC SPI| PS |PTI |PX1|PTO | PX0
PADC SPIH, PADC SPI: A/D¥4 il e g3z 47 .
*4PADC_SPIH=0 HPADC_SPI=0}, A/D#4frfiFISPIH K Jy i AR 2 2% b i (1R 25 4%0)
HPADC_SPIH=0 HPADC_SPI=11tf, A/D¥HfrbWrfISPIH K Jy SR Se 2 b i (PR 2% 1)
*4PADC_SPIH=1 HPADC_SPI=0I, A/D¥4fri WAl SPIH K A m i Je 44 i i (PR 4644 2)
*4PADC_SPIH=1 HPADC_SPI=1I5, A/D¥E45:rh Wi FISPIH I Ay fi i A 2 4% vh e (F0254%3)

(3
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9.3 A/Dit#rEa R B 2% B

|/
P22 28 [ ] Vee
r23[]2 27 [Ip2.1
RST[]3 26 [_]P2.0/PCA2/PWM2 ATPRLL L 1K
RxD/P3.0[_|4 w2 25 ] P1.7/ADC7 T—:l—-—l z I{
TxD/P3.1 5 g 24 [ P1.6/ADC6
xTAL2[ |6 o'r\é 23 [ P1.5/ADCS T
XTALI |7 7 22 [ ] P1L.4/ADC4 -
NTO/P32[ 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 [ P3.7/PCAO/PWMO
P2s[]13 16 P27
Gnd[_] 14 15 [Jr26

A/DEEHRZEPLI, P1.0 — P1. 73:81%
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9.4 A/DIZHEFIE N A 2k i [E]

|/
221 28 [ Vee Vee
P23[]2 27 [Pl
RST[]3 26 [_]r2.0 ATPRBLE 1K 1
RxD/P3.0[ |4 2] 25 [_1P1.7/ADC7 o—iov
TxD/P3.1[_]5 % 24 [ P1.6/ADC6 e
xXTAL2[ |6 ) 23 [ PL.5/ADCS 11/2 Vee
XTALI[]7 % 22 [ ] P1.4/ADC4 _L0—|| /
NTOP3 28 N 21 [Jp13y/ADCS o—in 2/3 Vee
INTI/P3.3[]9 % 20 ] P1.2/ADC2 10K 0
ECITO/P34[ ] 10 ) 19 [ P1.I/ADCI/CLKOUTI o—I 3/4 Vee
PWMI/PCAI/TI/P3.S [ 11 ° 18 ] P1.O/ADCO/CLKOUTO 10K e
P24 12 17 [ P3.7/PCAO/PWMO 0—|I| 5/4 Vee
P2s[]13 16 P27
Gnd[_] 14 15 1pr26

A/DEEHRAEPI, P1.0 — P1. 73:81%

/
2211 28 [ Vee
P32 27 [Jp21
RST[]3 26 [_1P2.0
RxD/P3.0[_|4 w2 25 1 Pr1.7/ADC7
(@) xXxxxl
™xD/P3.1[]s 5 24 ] P1.6/ADCS
xTAL2[ 6 g 23 ] P1.5/ADCS R6
xtai [ 7 L 2T riamncs 1.8kQll3.3k0ll5.4kalds 2k0
INTOP3 2|8 75 21 [] PL.3/ADC3 b
INTI/P3.3[_]9 =] 20 [] P1.2/ADC2 cecee
ECyTO/P3.4] 10 N 19 ] P1.1/ADC1/CLKOUTI = 0 005 051 1'lL.5 1520 2025
PWMI/PCAI/TI/P3.5[_] 11 *® 18 [__] P1.0/ADCO/CLKOUTO
P4 ]12 17 ] P3.7/PCAO/PWMO I EE AT DL SR PR T B A AL A 4
2513 16 P27 TR I T fE, 5 2 B AR e BHAE B AR 45 52
Gnd[] 14 15 1pr26 PR B TR

A LR PR T 0GB R (R /) s, BRSO SR R B AT
VRAE 0. 25V [ N AR Ak, W] DA RGEE G PR Dy R P 5% 22 Bl 2

+5V

RO
ADCx 10KQ

TR S5 38 PR P2 SREAG I 2K 2, SRR SR R A U B S E W]
FE, T DAY 42 BB T A B A I L IR VR IR
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9.5 A/DFEHAEIRE)SE IR

STC12C5410AD R4 5 ML S R IR 2N\ TAEH EVee, Frbl—MBARHMESE B
FEJR . an7805 /% Hi FL R /2 5V, {HSZFrR K T RE 24, 88V 4. 96V, H 7R L 1
T, ATAE IR SEBRI H 0 A H R AR SR A B L P SR A BEPROM L T, DA 5L,

WRAFLH P Vee NE 2, b ftd, B EES. 3V-4. 2VZ [HER, MVecALH
TE, BT EAESEEA/DEL I — AMEIEAME MR E NS E IR, RS R TAE R R
Vee, TS H HAth JLESA/DFE Heil 18 0 HEE o 0 AT 7E ADCHE il 18 () 56 Ll iE 4h g — M 1. 25V
BV, 8%, . . ) PSEES IRV, IR R TR R Vee, B L EJUEKA/D
A M IE 0 U BRI R Rl Y, Vee A ER) o
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9.6 A/DEEHRNIRIZRF (CREFFLRIZF)

9.6.1 A/DEEHRMIINIZRF (ADCHET )

1. CiEF

/* */

/* --- STC MCU Limited */

/¥ - FRSTC 1T RFIHEFHL A/DEHI)RE */

a2 Y Y T e o T N ———— */

M TEERE BT T E B T STCRIBORE AR - - */

/* */

#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 registerl
/*Define ADC operation const for ADC_CONTR*/

#define ADC POWER 0x80 //ADC power control bit
#define ADC FLAG 0x10 //ADC complete flag
#define ADC _START 0x08 //ADC start control bit
#define ADC SPEEDLL 0x00 //1080 clocks
#define ADC SPEEDL  0x20 //810 clocks

#define ADC SPEEDH  0x40 //540 clocks

#define ADC SPEEDHH 0x60 /1270 clocks

void InitUart();

void SendData(BYTE dat);

void Delay(WORD n);

void InitADC();
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BYTE c¢ch=0; //ADC channel NO.
void main()
{
InitUart(); //Init UART, use to show ADC result
InitADC(); //Mnit 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;
H
/*
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
§
/*
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; //T1 start running
H
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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;
}
/*
Software delay function
*/
void Delay(WORD n)
{
WORD x;
while (n--)
{
x =5000;
while (x--);
b
b

//Wait for the previous data is sent
//Clear TI flag
//Send current data
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2. LwIERF:
/* */
/* --- STC MCU Limited */
/¥ - JHIRSTC 1T BRIV L A/DF T RE */
L ety TS A L) SR N ——— ¥
M VETERE P h BOCE I T STCH Bk AR - *
/* */
:/*Declare SFR associated with the ADC */
AUXR EQU 8EH
ADC_CONTR EQU 0CSH ;ADC control register
ADC_DATA EQU 0C6H ;ADC high 8-bit result register
ADC_LOW2 EQU OBEH ;ADC low 2-bit result register
PIMO EQU 091H ;P1 mode control register0
PIM1 EQU 092H ;P1 mode control register1l
;/*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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o

;ADC interrupt service routine

*/

ADC _ISR:
PUSH
PUSH

ANL
MOV
LCALL
MOV
LCALL

;//if you want show
R MOV
; LCALL

INC
MOV
ANL
MOV
ORL
MOV
POP
POP
RETI

o

ACC

PSW

ADC CONTR, #NOTADC FLAG ;Clear ADC interrupt flag
A, ADCCH

SEND DATA ;Send channel NO.

A, ADC RES ;Get ADC high 8-bit result
SEND DATA ;Send to UART

10-bit result, uncomment next 2 lines

;Initial ADC sfr

INIT_ADC:
MOV
MOV
MOV
MOV
MOV
MOV
ORL
MOV
MOV
LCALL
RET

A, ADC_LOW2 ;Get ADC low 2-bit result
SEND DATA ;Send to UART
ADCCH
A, ADCCH
A, #07TH
ADCCH, A
A, #ADC_POWER | ADC_SPEEDLL | ADC_START
ADC CONTR, A ;ADC power-on delay and re-start A/D conversion
PSW
ACC
*/
A, #0FFH
Pl, A
PIMO, A
PIM1, A ;Set all P1 as Open-Drain mode
ADC DATA, #0 ;Clear previous result
A, ADCCH
A, #ADC_POWER | ADC_SPEEDLL | ADC_START
ADC CONTR, A ;ADC power-on delay and Start A/D conversion
A, #2
DELAY
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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  TRI1
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 RI1, DELAY1
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/DEEIRMIIXIZRF (ADCEIFHF)

1. CiEF7:

/% */
/* --- STC MCU Limited */
/* - W/RSTC 1T KA L A/DFEH T RE */
A Y A e S e i R % ) */
[ VEAERE A B O A B T STCH SR SRR - */

/* */

#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 = 0xCS; //ADC control register

sfr ADC _DATA = 0xC6; //ADC high 8-bit result register
sfr ADC _LOW2 = OxBE; //ADC low 2-bit result register
sfr P1IMO = 0x91; //P1 mode control register(

sfr PIM1 = 0x92; //P1 mode control registerl

/*Detfine 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 /12770 clocks

void InitUart();

void InitADC();

void SendData(BYTE dat);
BYTE GetADCResult(BYTE ch);
void Delay(WORD n);

void ShowResult(BYTE ch);
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void main()

{

InitUart(); //Init UART, use to show ADC result
InitADC(); //Init ADC sfr
while (1)
{
ShowResult(0); //Show Channel(
ShowResult(1); //Show Channell
ShowResult(2); //Show Channel2
ShowResult(3); //Show Channel3
ShowResult(4); //Show Channel4
ShowResult(5); //Show Channel5
ShowResult(6); //Show Channel6
ShowResult(7); //Show Channel7
§
H
/*
Send ADC result to UART
*/

void ShowResult(BYTE ch)

{
SendData(ch); //Show Channel NO.

SendData(GetADCResult(ch)); //Show ADC high 8-bit result

//if you want show 10-bit result, uncomment next line

/! SendData(ADC_LOW?2); //Show ADC low 2-bit result
}
/*
Get ADC result
*/

BYTE GetADCResult(BYTE ch)

{
ADC_CONTR =ADC_POWER | ADC_SPEEDLL | ch | ADC_START;

_nop_(); //Must wait before inquiry
_nop_();

_nop_();

_nop_();

while ((ADC_CONTR & ADC_FLAQG)); //Wait complete flag
ADC_CONTR &=~ADC_FLAG; //Close ADC

return ADC_DATA; //Return ADC result
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/*
Initial UART
*/

void InitUart()

{

SCON = 0x5a; //8 bit data ,no parity bit
TMOD = 0x20; //T1 as 8-bit auto reload
TH1 =TLI =-(FOSC/12/32/BAUD); //Set Uart baudrate
TR1=1; //T1 start running

H

/*

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 (!TD); //Wait for the previous data is sent
TI=0; //Clear TI flag
SBUF = dat; //Send current data

H

/*

Software delay function

*/
void Delay(WORD n)
{
WORD x;
while (n--)
{
x = 5000;
while (x--);
H
H
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2. JCHRIET:

/* */

/* --- STC MCU Limited */

/¥ — BRSTC 1T RS HL A/DFEAH I fE */

L E 3t el R T s @ I R ) S — *

g T e T e o s g s Je— *

/* */

;/¥Declare SFR associated with the ADC */

ADC_CONTR EQU 0CSH ;ADC control register
ADC_DATA EQU 0C6H ;ADC high 8-bit result register
ADC_LOW2 EQU OBEH ;ADC low 2-bit result register
PIMO EQU 091H ;P1 mode control 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 channel?2 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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i

;Initial ADC sfr

*/

INIT_ADC:

MOV A, #OFFH
MOV  Pl, A
MOV  PIMO, A
MOV  PIMI, A
MOV  ADC DATA,
MOV  ADC_CONTR,
MOV A, #2
LCALL DELAY
RET

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 TLS$
CLR TI
MOV  SBUF, A
RET

S

;Software delay function

DELAY:
MOV
CLR
MOV
MOV

DELAY1:
DINZ
DINZ
DINZ
RET

END

*/

R2, A

A

RO, A

RI, A

RO, DELAY1
RI, DELAY1
R2, DELAY1

;Set all P1 as Open-Drain mode
#0 ;Clear previous result
#ADC_POWER | ADC_SPEEDLL

;ADC power-on and delay

;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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Z10E& STC12C5410AD R 5 £ HHPCA/PWME; B

STC12C5410AD R 5 B Fr LA IR T A% T JRAZ T B8R 451 (PCA) A, o] T3k F e il 8%, 4
BRI AL v DA R K B 1 1) (PWM) i

10.1 5PCA/PWME B W43k INEE S 785

STC12C5410ADZ %1 1T 80514 FrHl PCA/PWWARIAThAE 27 /8%  PCA/PWM SFRs
N R HhE K H A5 .
i fihiid Hiu HhiH
B7| B6 | B5 | B4 | B3 | B2 | Bl | Bo
CCON  [PCA Control Register DSH| CF | CR - - |ccr3|ccrz| ccrt | ccro [ooxx,xx00
CMOD  [PCA Mode Register D9H [cIDL| - - - - |cpsi| cpso | ECF [oxxx,x000
CCAPMO [PCA Module 0 Mode Register| DAH| - |ECOMO|CAPPO|CAPNO|[MATO|TOGO|PWMO |ECCF0(x000,0000
CCAPM1 [PCA Module 1 Mode Register| DBH| - |ECOM1|CAPP1|CAPN1|MATI|TOG!|PWM1 |ECCF1(x000,0000
CCAPM2 |PCA Module 2 Mode Register| DCH| - |ECOM2|cAPP2|cAPN2|MAT2|TOG2|PWM2 |ECCF2 |%000,0000
CCAPM3 [PCA Module 3 Mode Register| DDH| - |ECOM3|CAPP3|CAPN3 |[MAT3 | TOG3 | PWM3 | ECCF3(x000,0000
CL PCA Base Timer Low E9H 0000,0000
CH PCA Base Timer High FOH 0000,0000
ccapor, |PCAModule-0 Capture 0000,0000
Register Low
ccapon |PCA Module-0 Capture 1 )y 0000,0000
Register High
ccapjr, |PCAModule-l Capture By 0000,0000
Register Low
ccapiy |PCA Module-l Capture - by 0000,0000
Register High
ccapyr, |PCAModule-2 Capture gy 0000,0000
Register Low
ccapay |PCAModule-2 Capture | oy 0000,0000
Register High
ccap3L |PCAModule3 Capture |y 0000,0000
Register Low
ccap3y |[PCAModule-3 Capture 1 g 0000,0000
Register High
pca pwho|PCA PWM Mode Auxiliary | )| . . . y - |EPCOH|EPCOL | xxxx,xx00
- Register 0
pca pwwi |PCA PWM Mode Auxiliary | oy | . . . - - |EPCIH|EPCIL |xxxx,xx00
- Register 1
pca_pwiiz|PCA PWM Mode Auxiliary | gy | - - - - - |EPC2H|EPC2L | xxxx,xx00
Register 2
pca pww|PCA PWM Mode Auxiliary | b | . . . . - |EPC3H|EPC3L | xxxx,xx00
- Register 3
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1. PCATEER FFRCMOD

PCA LA ZF A7 A A 2
CMOD : PCA Lt EFHF4s
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
CMOD D9H name | CIDL - - - - CPS1 | CPSO | ECF

CIDL: W2 515 1EPCATHEH I I
M CIDL=0, 7SR FPCATHEL S 4k 2 T 1%
HCIDL=1/, 2 RBER N PCATHE M 1k TAE.

CPS1. CPSO: PCATFEUbkhiiEBEIEHIAL. PCATHEUK IR B a1 F R Fs o
CPS1 | CPSO |i&HEPCA/PWMHAT B M N\
0 0 |0, RGK%EN, SYSclk/12

0 1 |1, RGht4Er, SYSclk/2

2, ERFEROM G k. BT e #R0m DL TAE/E 1T, FiTbA

. 0 AT LA B TE— AN v tH . AT I 21 i = AR CPU L AE
BiSYSclko T A 52 B #5070 % 2K, AT PASEEL AT AR

PWM%i

1 1 |3, ECUP3.4J% NHIZMR & (B KR =SYSclk/2)

ECF: PCATH#is th o Wi GEAL

MECF = OfY, 2% 1527 (748 CCONH CFAL [ H 1B 5

MECF = 1K, R FA7E28CCONFCFALHIH K.

2. PCAEHI|FFRECCON
PCAE | a7 f7 2% B X
CCON : PCA¥= il 2l 75 1785
SFR name | Address | bit B7 B6 B5 B4 B3 B2 Bl BO
CCON D8H name CF CR - - CCF3 | CCF2 | CCF1 | CCFo
CF: PCATHE# MG bR EAL . MPCATHEEE I, CFHAEFES. W RCMODA A7 4%
(ECER B A7,  WICFhrE A k= bW, CRAL A @ stk & A7, B R Al
BAEE
CR: PCATHAFEFIBATIESINL . ZALES B, FRESIPCATHEE RS &AL
WIS AHESE,  HSRKHIPCATH S
CCF3: PCAMH3FWibRE . 4 H HLUCEC B SR A7 A AL %A 0@ K AHE %
CCF2: PCAHR2H WibrEi. 4 HHLUCBC B SR A7 A AL %A A0 K AHE %
CCF1: PCAREHIFWibRE . 4 HLVCEC B SR A7 A AL %A 0@ K AHE %
CCFO: PCAREHOF Wrbrdi. 4 H HLVCHC B SR A7 A AL AL 0@ K AHE %
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3. PCALLE /183X 728 CCAPMn (n=0,1,2,3)
PCARSER A EL A /i SR 2 A7 2R A% U
CCAPMn : PCAREH (n=0, 1, 2, 3) [ Lb8 /4 R 25 A7 52

SFR name | bit B7 B6 BS5 B4 B3 B2 B1 BO

CCAPMn | name - ECOMn | CAPPn | CAPNn | MATn | TOGn | PWMn | ECCFn

B7: fREAVKERZ .

ECOMn:

CAPPn:

FoVF L s T RETE I o
MECOMn=1i}, LR EETIRE.
BRI o

M CAPPn=1I}, R LFAERIR.

CAPNn: FUfisRIEHI6L,

MATn:

TOGn:

PWMn:

ECCFn:

B CAPNn=1/}, VT RFEERIR.

[UNCRET IV TAN

HMATn= 1, PCATHEUE SAHL K ELE /3 3K 247 2% IR i VT K B AL CCONZ AT
SRR BT AR EALCCFn.

LR HIAL

HTOGn=1/f, TAEEPCAREEH IR, PCATTEE:AME 5 LU /Hi 3R ar 17
% HE A VT BCK A CCPn IR %

(CCPO/P3.7, CCP1/P3.5, CCP2/P2.0, CCP3/P2.4)

ik B 8 AR

MPWMn= 11}, RIGFCCPnfE K 5 155 o

(CCP0/P3.7, CCP1/P3.5, CCP2/P2.0, CCP3/P2.4)

fFRECCEn T . {8 AE 27 AE RS CCONIY LU /Fi 31 bR ECCEn, SR A2 bl

PCAMEER ) TAFAE A B R TR 5il:

PCAMH THEME A E (CCAPMnZif£%%, n=0,1,2,3)

- |ECOMn|CAPPn | CAPNn |MATn| TOGn |PWMn | ECCFn Btk 3 fg

0

0 0 0 0 | ToubHEE

16hr i FRAE =,  hoCPnf) - THiE il &

16A23 IR, HICCPnfY) R BT i &

16AL s,  HICCPnlf) kA fih &

L6A7 R A e i) 2

1647 e i

ol el el Il el

0
0
0
1
1
0

o|l—=|olo|eolo|e
—|lo|lo|lo|olo]|e
SHIER R Il Bl

0
1
1
0
0
0

olo|lo|~|Io] -

agilll

4. PCARII6LITHEE — {K8HLCLFNSSCH
CLAICHM /3 5 NEOHAFOH, S A7{E %) 800H, T {#FPCANIZEHE .
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5. PCAT#IR/ L5 788 — CCAPnL (R{L=F¥5) FICCAPnH (B F¥)
MPCARTHH T IRB LR, BATH T ORAE S MR B 16 A v Bl . MPCABLLH
FPWMAE RIS, EATHRESE 2. Hd, n=0. 1. 2. 3, 2HIX R0, Hibk
L, BEH2RIBEER3 . EATE I N00H, TATTXF L btk 53 531 A -
CCAPOL — EAH. CCAPOH — FAH: FEHOM3i#E/ L 17 28
CCAPIL — EBH. CCAPIH — FBH: M1/ L& 17 2% .
CCAP2L — ECH. CCAP2H — FCH: fRER2[JHE/ LI 25 4795 -
CCAP3L — EDH. CCAP3H — FDH: fHe3fi#e/ L 2 /7% .
6. PCAZIRPWMZE Z285PCA_PWMO0, PCA_ PWMI1, PCA PWM2FIPCA_PWM3
PCABLERLOFIPWM %7 174 H A% Xl F
PCA_PWMO : PCAREHROFPWM AT AT %%

SFR name | Address | bit | B7 | B6 | B5 | B4 | B3 | B2 | BI BO
PCA_PWMO F2H name - - - - - - EPCOH | EPCOL
EPCOH: fEPWMALT, 5CCAPOHA MIFLEL.

EPCOL: fEPWMAL T, 5CCAPOLAH FIALEL.

PCAFEER 1 IPWM A A7 2% F A% 200 F
PCA_PWMI1 : PCARHRI[PWMA A7 2%

SFR name Address bit B7 B6 B5 B4 B3 B2 B1 BO
PCA PWMI1 F3H name - - - - - - EPCIH | EPCIL
EPCIH: fEPWMHEA T, S5CCAPIHZA I EL .

EPCIL: fEPWMIEZ N, HCCAPILAL.INIEL.
PCAEER2 [ PWM AT A7 2% H A 2040 F
PCA_PWM2 : PCAREHR2[FPWM AT AF %%

SFR name | Address | bit B7 B6 B5 B4 B3 B2 Bl B0
PCA PWM2 F4H name - - - - - - EPC2H | EPC2L
EPC2H: 7TEPWMH R, HCCAP2HAL RIS £ .

EPC2L: TEPWMAHLF, 5CCAP2LAL LI % .
PCAFEERIIPWM A A7 2% H A% a0 F
PCA_PWM3 : PCARER3IPWMZF 745

SFR name Address bit B7 B6 B5 B4 B3 B2 B1 BO
PCA PWM3 FSH name - - - - - - EPC3H | EPC3L
EPC3H: fEPWMHIL R, 5CCAP3IHAH IN % .

EPC3L: fEPWMAHIL K, 5CCAP3LAL I .

312




STC12C5410AD & 51 1 Fr W46 e

10.2 PCA/PWMAERHYLEFS

STC12C5410AD 22 51 5 Fr LA A% 0 G A2 1T 22 [ 41 PCA/PWM
PCAE A — MR II16407 I 28, 4N 1607 R/ LB 52 i, T BFx.

P3.7/CCPO/PCAO/PWMO
R 1 P3.5/CCP1/PCA1/PWMI1
R/ A
P 2 P2.0/CCP2/PCA2/PWM2
P2.4/CCP3/PCA3/PWM3
PCAEHR S
A e TARTEARMEE T . BT/ N RIS SR e i 2% iy B 3mT 38 ) ik

hETH .

STC12C5410AD & %1 : AiiBR03%$23|P3. 7/CCP0O/PCAO/PWMO
RH 13 REP3. 5/CCP1/PCA1/PWMIL
R 2% R 3IP2. 0/CCP2/PCA2/PWM2
R332 RP2. 4/CCP3/PCA3/PWM3

1667 PCAE N 2%/ TH 4 72 2 ML 22 SEIN () Rk, A5 M R TR

FPCAREER
SYSclk/12 _E_
SYSclk/2 _E_ | i | I_
[ CH | CL
5E I 2503 —E— 164 14 PCAH K

Hh R NECI(P3.4) —@—
IDLE_I_—_D I CMOD|CIIDL| - | -T-1- [cpsi]cpso] ECF |

[cF [ cer] - T - Jccrs]ccr]ccri] ccro |CCON

PCA SER 2% /1H 5 gs 4544

313



STC12C5410AD £ 51| 5 Fr HLAE S

F A7 ASCHAICL Y PN 52 IEAE B HIE G T B 1667 PCASE I 83 M . PCASE I 23 i 4 ML
ASEE L, AREE AR TAELE: 1/12R G40, 1/2RGR 4. 20 25 0%: H BECT I %
It

AN (P3.4) o SERTESTHECR HHCMODERF R Th B 27 47 2% 1 FICPS LFICPSOAL Sk A /8 ( WLCMODHFBK Th
R fr sl

CMOD4F R T e Z 12 23 I8 24N H5PCARE R . BT HI&Z: CIDL, FWERX T R ELE
PCA; ECF, BEAIRT, {HREPCAHRNWT, Z4PCARE T 2% i PCATH 40k HARECF (CCON. 7) B A7,

CCONYE K T it 27 A7 28 A0, & PCARKZ AT 58162 (CR) FIPCAERTSe45E (CF) AR & AMEEEL
Frd (CCF3/CCF2/CCF1/CCFO) . @it #f4 & f7CRAL (CCON. 6) FKiZATPCA. CRAIHIEFHFPCA
KMl HPCATHELES U i, CPAL (CCON. 7) EAL, AR CMODE 7728 FIECFAL B AL, Bhrs A4 P i o
CRAZ Rl i@ i K . CCONBFAE RS HIAT0~3RPCARAMEL IR E  (SL0X] RiAEER0, fr1%tM
FEERL, AL2XHRIMEEL2, AL3XRIAEERS) , M KAVLECE LA B B AL X kR A R AR
W AEERR . T BRI — ANk R

PCAIER ML ER X N — MR D RE B 728 . EAIT . AEHL0RT RICCAPMO, R 1% M
CCAPM1, #iHe2xf R CCAPM2, ABe3%tRiCCAPM3. HFBRINAEFFEIME T MM H) TR RIE
HIA o

MR A DURC Bk LE A, ECCFnfsz (CCAPMn. 0, n=0, 1, 2, 3H L{EMItEELE) 1FkE
CCONFIR T RE 2517 28 F CCFnR & Sk 72 A dh .

PWM (CCAPMn. 1) FHRAE e fik 58 A il B =X

MPCATHEUE S R IR/ L B A 2R M E AR DL FC AT, QnSRTOGAL (CCAPMn. 2) E AL,
L) CEXnfar Hi K R AE B FE

MPCATHEUE S S A4 3R/ L B A7 2 B AR UL EC B, SR VCECAZMATn (CCAPMn. 3) B
37, CCONEF1F%% FICCPn L 45 4 B 7

CAPNn (CCAPMn. 4) FICAPPn (CCAPMn.5) FR#BERIKMAN KA I . CAPNnAL{ERE T P&
WH A, CAPPnAERE EFAWTHE . WRBHAEEL, NIBFEARE e, FIRATE R
BhAR U=

i I B ZCCAPMn 27 A7 22 HIECOMnfz (CCAPMn. 6) SRAFRE L8 3 ThAE .

FEANPCAREHE X B2 33 AN AN B A2 2%, CCAPnHAICCAPNL. 4 IR ER Liems, A1k
RAF1GAL T BUE . HPCAER I AEPWMAE S AR B, e TR SkEEHEm N L = .
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10.3 PCAMELRA T {18

10.3.1 #HFEER

PCAREER TAE Tt s S R F B TR . BF —NPCABLER TAEAE R PR, FH5%
CCAPMnf 4. (CAPNnFICAPPn) s{F A R —Ar A E 1. PCARRIR T/ FHZREARS, SR
[ 4P ERCCPnd N\ (CCPO/P3. 7, CCP1/P3. 5, CCP2/P2. 0, CCP3/P2. 4) BV BEAT KFE . 24 RAE
HABAER, PCAREFBLAPCATH AR MR 5 B /785 (CHRICL) HMERIB BB IR T AR+
(CCAPnLFICCAPRH)

[cF [ e | = | = [cers [cer | cori | ccro |ccon dist: com)
| -

_____ — -
A
L o

CCPn —H

11
| N | |
L ccapntfccAPaL]
]
| - |Ecowm|CAmm|CAPNn|MAIn|TOGn|PWNm|ECCFn|CCAPNm,n=Q123
0 0 0 0 #idik: DAh, DBh, DCh, DDh

PCA Capture Mode (PCAfisiHE =)

U FECCONSRIE Th % 25 17 28 P 1) A7 CCPn I CCAPMn 4% 7k Th 86 27 f2 S H (S ECCEn i 8 B AT,
FEAE R T AAE T AR S5 FE T R BT — AR AR T i, R R bR SR AE E

o
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10.3.2 16/ 3 ERTZRIR T
1647 54 e I 2 AR Qi 4 B o R B BT

Write to CCAPnL

Wit oA [Fop Ter [ - | = [ecrs]ecra]ccr [ ecro|ccon

kb e T T T T AT
0 1

[ ccapnn |ccapnL|

PCA i
(To CCFn)

e
1 e 16-Bit comparator IILEEE ! o !

T It

[ar [ o |

ECOMn=0, f{i:tb#
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 3\ /PCA LA A5 5

it B 7 CCAPMn &7 /728 IECOMnAIMATnA., A8 PCAMIEL HA/E S 1 E i 2 (EED .
PCAtHT%&E’HE‘ﬂ%ﬁ%ﬁﬁﬁﬁ%&ﬂ’]ﬁ*ﬁttiﬁz, P AR, 0 A7 CCFn (FECCONYS Bk I
Re 2778 ) MLZECCFn (fECCAPMnFFRIHREZF A7 28 ) #BEALL, K=,

[CH,CL]%ERS— & KIS (8] B 3001, I [ [a] Be B e T £ i i il o o, 430k £ 1
B NSYSclk/12, AE124NmHh I WI[CH,CL]IN1 . 4[CH,CL]¥ N %45 [CCAPnH, CCAPnL]
B, CCFn=1, pF=Eilrigk. WRFIRPCAR W5, 7E Wik S5FE 7 25 [CCAPnH,
CCAPLIG I —MAHE A HAE , B2 U kel Fe) [ B s (B T 2 AR IR, AT S 1 g I
Thie o e B B B) F 4 R B e T B B iR I8 8 LA R PC AT B3R TH BB MR B . RSB B IPCA
TR T A TR T

i, RGP SY Sclk = 18.432MHz, &£ I 45 NSY Sclk/12, 5& B[R] T Ay 5ms, 1
PCATHE &8 THEUE R :
PCAHHE ATl = T/ ((1/SYSclk )x12)=0.005 / (( 1/18432000)x12 ) = 7680 (10i:#1%0)

= 1EOOH (163 H1|%5)

Wk 2 U, PCATHIN 1T 1EO0H K, &I N [ 4 72 5ms, Xtk /2 & IR 4 [CCAPnH,

CCAPnL]¥EINAE CPK) .
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10.3.3 SiRWBER

A CR D), 24PCATHEES HTH B 5 TR 4 3R 25 A7 2% OB AH VT RO, PCAREER () CEXn
G R A B . S A R, CCAPMn 2947 22 ({1 TOGn, MATnAIECOMNASE A 25 35 B 57 o

5 g | CF | CR| - | - |iCF3|CCF2|CCF]|CCFO|CCON
Write to CCAPnL Write to CCAPnH TTTTTTA T
PCA Ik
(IR
0
| CCAPnH | CCAPIL
! | (To CCFn)
fifE N N Ui
—>| 6t
Toggle
T o] 1 D
%

ECOMn=0, {51k Lh#%
ECOMn=1, 1R& LA

CAPPn

CAPNn

| - |ECOMn MATn | TOGn |PWMn| ECCFn | CCAPMn

0 0 1 1 0

PCA High-Speed Output Mode / PCA =8 4 H A =X

CCAPnL B #5E T PCARLHn 1%t Bk A% . 4PCAR B & SY Sclk/28F , % Akt (1)
f=SYSclk / (4xCCAPnL )
HH, SYSclk ARG B . Ht, B LA#3R|CCAPnLIF{ECCAPnL = SYSclk / ( 4xf).
TR 25 A S B, AT Y & BNICEE, B
CCAPnL = INT (SYSclk / ( 4xf) +0.5)
oA, INTO)NHURIZ R, BRI #ln, R%SYSclk = 20MHz, #RPCATE K
M 125kHZ K 7, MICCAPL A RIELN Ay -
CCAPnL = INT (20000000 / ( 4x125000 ) + 0.5 ) = INT (40 + 0.5 ) = 40 = 28H
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10.3.4 BKFDIATERIN(PWM)

Jbk & 1 #](PWM, Pulse Width Modulation) & —Ff FIFE 7RIz H G2t . Mz
WIEHEA, fE=MENIRS) . D/AKIRES &6 Z N . STC12C5410AD &5 55 HLHY
PCAMER AT LLE AR 7 ¥5E , i TA/E T8 PWMIR R . PWMIE R 4580 T B R

EPCnH | CCAPnH

i

EPCnL | CCAPnL

l | &ﬁUJOAIT—
ensble ofir (0,CL)<(EPCnL,CCPnL)

.—PE PWMn

ERE (0,CL)>=(EPCnL,CCPnL)
i Hith1

0 CL

CL overflow

[ - |ecomn | capen [ capnn | mama | Toon | pwmn | ECCRn [CCAPMN, 1=0,1,2.3
i 0 0 0 0 1 0

PCA PWM mode / 1 i fill ik v 55 B 4 AR 2K

A PCAREERH AT F/EPWMA . (BB o By SR B T PCA E I 2% I b s

M T T BRI A A IPCAERT 28, A BN % AR ME . AT 52
LRSI AR, 58 B4 3R 27 AE 2 [EPCnL, CCAPNL]H Ko 434738 CLIME /N T-[EPCnL,
CCAPnLIi, FiH MK MFAIRCLAES TR T[EPCnL, CCAPnL]R, #iHi Am. XCL
(B FHFFAZ 0034 i, [EPCnH, CCAPnH] [ P 225 3 B|[EPCnL, CCAPnL]H o IX A% ik i) S8
TTIMH T HPWM. BAFREPWMAR R, B CCAPMn 3 17 2% I PWMnATECOMA A4 5 B A7
PCARS 4 A\ Y5 A2

256

PCA &g NJE AT LA LA R 4Ffrh ik —F. SYSclk/12, SYSclk/2, 5E I #50/#3% 41, ECU/
P3.4%i N .
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STC12C5410AD £ 41 5 Fr HLIE RS
2446 FESRPWME H 452 38K Hz, #SYSclk/2 APCA/PWME 404 N, 3K HSYSclkI1H
it 5 A 2038000=S Y Sclk/2/256, 153 F|4MERI #1452 SY Sclk=38000 x 256 x 2=19,456,000
T SR S EAT PR AR (P WM HY, AT B I A0 13 HY 2 B ECTI| M B AME NPCA/PWM
FREREE RPN
*MEPCnL = 0 &2 ECCAPnL = 00HH, PWM|i 5 %
MEPCnL = 1 & CCAPnL = OFFHA}, PWM [#] 72 i A A%

B0 IVE NPWMAE I, % 0 HPIRAS »

PWMZ i PR PWMHi L B TR AS
55 14/ XA SRR A /5 b, gt BRI HL B 1K - 10K
sEER A /R | SRR /o bR, BN A H BRI FE P 1K - 10K
Sk PNAE PWM AL
GiR VAR
PR 77t FELFELFH 10K 211K
wavon DXf——= o HHH
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10.4 FPCAINgEY RIMNBHETRIRBIIER (CIEFFFUCRIZF)

1. C¥EfF:

/* */
/* --—- STC MCU Limited */
/¥ - jF7n STC 1T RV L FHIPCATIREY /MBI - */
[ QSRR R TPl B SCE P G R s e - */
[ AEERE R B SCE AR T STCH R KR T ---mmme- */

/* */

#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

{
CCF0 = 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

/Itoggle the test pin while CEXO0(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 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 CEX0(P1.3) and enable PCA interrupt

//PCA timer start run
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/* */
/* --- STC MCU Limited */
[* - HIR STCIT RAVEFHL HIPCATIREY JRAMER T --mmmmmmo- */
M AR EAERE P AR SR P B FIZARF e - */
P ABTERR P B EE I T STCR BB AR - */
/* */
;/*Declare SFR associated with the PCA */
EPCAI BIT IE.6
CCON EQU 0DS8H ;PCA control register
CCFO0 BIT CCON.0 ;PCA module-0 interrupt flag
CCF1 BIT CCON.1 ;PCA module-1 interrupt flag
CR BIT CCON.6 ;PCA timer run control bit
CF BIT CCON.7 ;PCA timer overflow flag
CMOD EQU 0D9H ;PCA mode register
CL EQU 0E9H ;PCA base timer LOW
CH EQU 0F9H ;PCA base timer HIGH
CCAPMO EQU 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 0OECH ;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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10.5 FBPCAINEESS I ERT

o
AR

HRBIFER (CIEFFFC4RIZEFRF)

1. C¥gFr:

/* */
/* --- STC MCU Limited */
/¥ - J#R STC 1T ZF M A HL FAPCAT)RESZ I 1647 5 I 4% —-nmmemv */
P/ IE ey Y e N e I i N T[S RE Y o) O — *)
/* VG LERE P A L FE AR BT A T STCI kL AR )T

/% %/

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

#define FOSC

18432000L

#define TI100Hz (FOSC/12/100)

typedef unsigned char
typedef unsigned int

BYTE;
WORD;

/*Declare SFR associated with the PCA */

sbit EPCAI
sfr CCON
sbit CCFO0
sbit CCF1

sbit CR

sbit CF

sfr CMOD
sfr CL

sfr CH

sfr CCAPMO
sfr CCAPOL
sfr CCAPOH
sfr CCAPM1
sfr CCAPIL
sfr CCAPIH
sfr CCAPM2
sfr CCAP2L
sfr CCAP2H
sfr CCAPM3
sfr CCAP3L
sfr CCAP3H

= IE"6;

0xD8;
CCON0;
CCON"1;
CCON"6;
CCON*T7;
0xD9;
0xE9;
0xF9;
0xDA;
0xEA,;
0xFA;
0xDB;
0xEB;
0xFB;
0xDC;
0xEC;
0xFC;
0xDD;
0xED;
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 >> §;
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 >> 8;
value += T100Hz;
CCAPMO = 0x49;
CR=1;
EPCAI=1;
EA=1;
cnt=0;
while (1);

§

>

//PCA test LED

//Clear interrupt flag

//Update compare value

//Count 100 times
//Flash once per second

//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
//nitial PCA module-0

//PCA module-0 work in 16-bit timer mode
//and enable PCA interrupt

//PCA timer start run
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2. CYwiEFr:

/¥ */
/* —-- STC MCU Limited */

/¥ - 7R STC 1T RIS FHL FIPCATRESE I 6L5E I 85 ------- */

/* WREAERE R A BAE SR A 5 IR, e */

/* R P O E R B T STCR B AR - */

* ¥
T100Hz EQU  3C00H (18432000 / 12/ 100)

;/*Declare SFR associated with the PCA */

EPCAI BIT IE.6
CCON EQU 0D8H ;PCA control register
CCFO0 BIT CCON.O ;PCA module-0 interrupt flag
CCF1 BIT CCON.1 ;PCA module-1 interrupt flag
CR BIT CCON.6 ;PCA timer run control bit
CF BIT CCON.7 ;PCA timer overflow flag
CMOD EQU 0D9H ;PCA mode register
CL EQU 0E9H ;PCA base timer LOW
CH EQU O0F9H ;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
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%E SRk A RO (CIZFFCHmizF)

1. C¥EFF:

/* */

/* --- STC MCU Limited */

YO RUE T Lo/ TN YTy v < p—— ¥

L Sl e e L) [ e — %/

O i T S it I gl (6017 g - — %/

* ¥

#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"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 = 0xE9; //PCA base timer LOW

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

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

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

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

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

sfr CCAP3L = O0xED; //PCA module-3 capture register LOW
sfr CCAP3H = O0xFD; //PCA module-3 capture register HIGH
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sbit PCA_LED = PI"0;
BYTE cnt;
WORD value;

void PCA_isr( ) interrupt 7 using 1
{
CCF0 = 0;
CCAPOL = value;
CCAPOH = value >> §;
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
//nitial PCA module-0

//PCA module-0 work in 16-bit timer mode
//and enable PCA interrupt, toggle the output pin CEXO0(P1.3)

//PCA timer start run
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2. CémtzFr:

/* */

/¥ --- STC MCU Limited */

% WOR STC IT Z 515 HL PCAK)HH K —-eeeromeeeercmeee ot
L ) Yy S e T Vi S T —— *

R i e S e A1 Yol g (017 e 1 J— *

* *
T100KHz EQU 2EH ;(18432000 / 4 / 100000)

;/*Declare SFR associated with the PCA */

CCON EQU 0D8H ;PCA control register
CCFO 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
MOV  CCAPOL,A
CLR A
ADDC A, CCAPOH
MOV  CCAPOH,A
PCA_ISR_EXIT:
POP  ACC
POP  PSW
RETI
ORG  0100H
MAIN:
MOV  CCON, #0
CLR A
MOV  CL, A
MOV CH, A
MOV  CMOD, #02H
MOV  CCAPOL.#T100KHz
MOV  CCAPOH,#0
MOV  CCAPMO #4dH
SETB CR
SETB  EA
SIMP  $
END

;Update compare value

;Initial PCA control register
;PCA timer stop running

;Clear CF flag

;Clear all module interrupt flag

;Reset PCA base timer

>

;Set PCA timer clock source as Fosc/2
;Disable PCA timer overflow interrupt

;P1.3 output 100KHz square wave

;Initial PCA module-0

;PCA module-0 work in 16-bit timer mode
;and enable PCA interrupt, toggle the output pin CEXO0(P1.3)

;PCA timer start run
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10.7 PCAHPWMBIRGIIZRF (CIEFF L 4mizF)

1. CI1gF:

/¥ */
/* --- STC MCU Limited */
/¥ - ¥~ STC 1T RAIE R PCAKIHPWM */
[ QSR AR Rl B SCE A S AR, e - */
/% S TERE AR B CSC B AR AR T STCH) R R - */

/¥ */

#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 = 0xDg; //PCA control register

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

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

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

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

sfr CMOD = 0xD9; //PCA mode register

sfr CL = 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 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

//land 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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/* */

/% —- STC MCU Limited %/
/% - @R STC 1T R Bl PCA%HPWM */

L b Tl Ui T e L i N —— +/
A R o S ) T STCH P B AR —eoeremeee *

/* */

;/*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 0OEBH ;PCA module-1 capture register LOW
CCAPIH EQU OFBH ;PCA module-1 capture register HIGH
CCAPM2 EQU 0DCH ;PCA module-2 mode register
CCAP2L EQU 0OECH ;PCA module-2 capture register LOW
CCAP2H EQU OFCH ;PCA module-2 capture register HIGH
CCAPM3 EQU 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  CCAPILA
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 7 FHPWMSLIID/AThBERY L HY & F 2% BX [E]

-/
P21 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 I 25[] P1.4/ADC4
ToP32 ]9 3 24 ] P1.3/ADC3
Po.1[J10 23[_]P0.2
INT1/P3.3 []11 22 P1.2/ADC2/LVD
ECITO/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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FNE [ HITINEREDO (SPIHEO)

STC12C5410AD R A HLEFE 7 — M B AT @EE#HE D —— SPHEZM . SPLE—M4
ML, ol FZ G S, AMAEERER. ERAMMER. 7R SR EIA3
Mbps i (TAESE A 12MHz I, @1 CPUF 45K FH20MHz336MHz, AT 58 5y, MR i#
FETCIEARR, SYSclk/8LANHLT) , i FLA 1& 4 58 ilihr A S Mo br E R o

11.1 5SPIThgEtRRE R INEE S Fs

STC12C5410ADZ& 41 1T 8051y HLSPILNREM LA IR TN RE R /7 4%  SPI Management SFRs

AN =
e ik st LB R JLR SThr
B7 B6 B5 B4 B3 B2 Bl BO
SPCTL SPI Control Register | 85H |SSIG| SPEN | DORD [ MSTR |CPOL|CPHA| SPR1 | SPRO [0000,0100
SPSTAT SPI Status Register 84H [ SPIF | WCOL - - - - - - 00XX,XXXX
0000,0000

SPDAT SPI Data Register 86H

1. SPIIT#I| & F25SPCTL
SPI% il 27 A7 25 A% Xl R
SPCTL : SPI¥% il %17 2

SFR name | Address bit B7 B6 B5
SPCTL 85H name | SSIG | SPEN | DORD | MSTR | CPOL | CPHA

B4 B3 B2 Bl BO
SPR1 | SPRO

SSIG: SS3| I Z a7 .
SSIG=1, MSTR ({74) Hffi5E 2814 FHLIE R ML

SSIG=0, SSHIF T-H 52 214 A F AL ML SSIEITT/E J1/0 1148 F (WL SPIE ML $£3%)

SPEN: SPH#HEST .
SPEN=1, SPIffifE;
SPEN=0, SPI#Z%1l:, AT SPI5|EEE NIOID# .

DORD: % 52 SPIE i A& 1% F B FIAL IR -
DORD=1, #i7ILSB (RALA7) f e Ki%k;
DORD=0, ¥#iFMIMSB (& = 7) o K i% .

MSTR: F/MEEIEFEAL (WSPIFEMIEFER) -

CPOL: SPINFah#z 1 .
CPOL=1, SPICLKZ NI A HF. SPICLKRTIN &his yT IR E sy B .
CPOL=0, SPICLKZ N KT, SPICLK M ATH &Sy b FHE S I N T B .
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CPHA: SPINM#FAHATIE o
CPHA=1, #¥EAESPICLK IR A IRE], FE1E G I i ikt .
CPHA=0, HE7ESSHME (SSIG=00) W #IEZN, 7ESPICLKII G By bk A, JH1E
HIIH B RAE . (3. SSIG = 1IN FRAE A 58 S0

SPR1. SPRO: SPIff &Rk PEIEHIN. SPIRf#FIEFRIN TR AT,

SPII i 22 () 1k 4%
SPR1 | SPRO IHf( 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. SPURZASEF 73 SPSTAT
SPURAS A A7 2% B 2 F
SPSTAT: SPLIRA %4745
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
SPCTL CDH name | SPIF | WCOL

SPIF: SPIf&4i 56 Mibs & o
YRR AT S T, SPIFE L. hE, anSRSPIH Wik +1 7 (RVESPI (IE2.1) 1
EA(IE.7) #$E A7), W=k, 24SPIAhT EM HSSIG=0], fHSS i A 31 9K zh
AKHLS, SPIFHUR E AL, Fon “MEZ” o SPIFbR & @ B LS N 1"TEE
WCOL: SPI'5 M 5prE.
FEEGHE AL 4 (003 A2 T A SR SPT U a7 47 45 SPDATHAT 5 #:4F, WCOL¥ B A .
WCOLbr & A HEN1TEE.

3. SPIHEH 73 SPDAT
SPIHE Ar 4745 HE 30 T
SPDAT: SPI#i a5 7 #5
SFR name | Address | bit B7 B6 B5 B4 B3 B2 Bl BO
SPDAT CFH name

SPDAT.7 - SPDAT.0: &4 154k 7 Bit7~Bit0
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11.2 SPIEORYZEH
STC12C5410AD £ 51 8. A AL AISPITA e T HE B U B s

»{ S
N MISO
CPU I P1.6
M
< SHLFE AL 77 A7 3% S | MosI
— — — %tﬂtu P1.5
ik TEEE 25 b X skl
4,16,64,128 B SPICLK
A A A P1.7
N clock
e SPL & (EHD — s
i S s S >\ __SS
Z| 2 Y W \ Pl.4
=l &
=4 &
VIV MSTR 2 E
SPI 5l <« SPEN z
=) o z al ¢l «<| 2| - =
A\ \ ol N
. > SPLEHIAfEE
|smﬁ§%ﬁ$|
SPI P
rh bR SR HI
S
\
SPI UjRE 7 HE &

SPIFIRZ o7& — NBLLFENL T AT s A AP S rp 2%, B vl LAE] I A0 AN iie . FESP T 1
fERIERE T, RIE RN B A A e B 2 b as .

TR, HERIE I, A XA S BISPDATH A7 g h . BT SSE
GAREDT: ERAEMBRERT, LIHESSE T2 NA RO S &N EE S5, T
AT R . MR, R A RS, SSE S NE S, XA FAT LR
WeRE B SRR I TR R, SPTHE LIV &R T — N5kl .
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11.3 SPHEOMEIERE
SPI#E 1454 1: SCLK/P1.7, MOSI/P1.5, MISO/P1.641SS/P1.4 ,

MOSI ( Master Out Slave In, FHMN): E&R 5 HE AN, HT EH42
MESA B AT B R AR . IRAESPTILYE, 2/ MHLILZ—HIMOSI(E 52k, 7Em Bh i SRl &
W1, VU BIERBAEMOSI S 54k b, MHLTEZal S SRR -

MISO ( Master In Slave Out, FAMH): AASAFR A =S5, T S
P EB R EAEA L . SPTRTEY, — DNENTEREZ A MHL, Bk, EVLRIMISOE 54 2%
BRI ZANMHLLE, BEEU, 2 NMHIEE—RMISOE 54k . MENE DN IYLIBEER, HARM
BLRKs HMISO 5| B 5K 2 B = PHARAS

SCLK ( SPI Clock, HATHEMES): HATHMBME 52 E 285 B A sA, T
725 2 AN S Z [AIAEMOSTAIMISOZ b (1) ER AT Rt AL 4. >4 =284 8 3 — IR B s AL Ha
H 3077 4 8ANSCLKHS 20 #AME 545 MHL. 1ESCLKAIEEANBEAR AL (LT 8 N FRAS) B 1 — A 4k
Pio BTLL, — kB A% T DA — A BB

SCLK. MOSIFIMISO:# & Fl P AN 5L 5 22 SPIZSF e — 2 . BUd@ I MOSIH ML %
FIMHL, BITMISOH MHIALE R M. SCLKAS 578 A Ak, 7 M AN . o
HSPIRGi# 2% 1, EISPEN(SPCTL.6)=0 (EAi{H), XU AR AT fE NI/O Il

SS( Slave Select, MALIEFEAS 5): XRE—MRNE T, FEMHERERL T MR
SPIfith, THRMMERT, SSHMEHEARR. EEHRT, SPIHED A A 1H,
RAETE W B, B FSSAR LT M. B Tl % K LA SS 4 B I 10K QI
B R B AN AHLEISSEEFHUAIT/0E,  H LI P B, DAE 3 B AL
FENER T, AT RISEREU, SSIESBHE . FILIE—REERL RIT 06 2 /T L 404 SS
Ko SPTENLA] LME I T/0 e B —ANSPTAEVE N 4RI ML, ZE8L R RC B b, SPIE
HUAE FH/O e 5 — AN SPIAS A 9 24 11 (#1 MAL o

SPIA %438 1 L SSIAIAf o8 & 75 B .t SR /2 R 462 —,  SSHI: 2% -

s IESPIZR G251, RISPEN(SPCTL.6)= 0 (S Aifl)

« NRSPIECE NENL, BIMSTR(SPCTL.4)=1, J+ H P14 E N (GBIP1IMO0.4FIPIMI1.4)

o WSS 20, BISSIG(SPCTL.7)= 1, %MK E FAFIOI k.

7 BMESPIMEACE N EHL (MSTR = 1) , ‘AR AT LLIE Ik R SS I B W MHL (5
PLARKCE NN HSSIG=0) . ZAFREZRFE, B4 B A7SPIF(SPSTAT.7).
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11.3.1 SPHEZOMBEBEELN

STC12C5410AD R 51 5. HLISPTHE I (8 A5 5 XA 3 L EHL—MHL T . XWERF
75 28 (B E ] BN EAUR AL AT L —2 ML 20

HEHL—HBMHLT AR EREE 0~ SPIE LT R

Ei} ! !
~Jomiso : MISO |
SRR R A s | ! || strmmi
MOST ! MOSI
Clseiek 1 spicik
SPII £k AL 4% ! >
Port : S

SPIK|1  SPIHLEHL—HMNL HLE

£ FESPTIE L, MALEISSIG(SPCTL.7)40, SSH T3k MM SPIAAL AT 4 FHAF A 3 11
(ELHEPL. 4/SS) SRIKZENSSHI. EHISPT 5 MHLSPTHISH B2 i 5 A7 28I B K — MBI R 166278
PLZFAERS o A FENRLP RISPDAT AT A7 88 BN — 71, SLRIJE 3 —AMEL: I8 A% A 5 il
F: EMLAISCLK G| A MALIISCLK S At — B ikl 763X Rk 3K, EHLSPIISAL
BB AT4 R B 3 2] T MHLSPIIIBR AL T A7 ak o SUbFR, MALSPIRISAL B AL 75 472
EAE R EN 2] T EHLSPIRISA AL B f7de o Bk, ENLRERT A AL A IR B, LAl AL
HUEAET

W07 3 G AR B9 EAUAIANL) 42 & a0 T SPIEI2 s o

AL ! AL
‘MISO : MISO
stz [ ! | st
MOSI ! MOSI |
__|SPICLK | SPICLK
SPIRf AR Ed: | | — ! o| | SPURFEIA A
ss ! ss

SPIFE2  SPIXUZRLFHC & (B3F T H A E M)

L ESPTE2FT /R NP S BN E IS Il . 24 RAESPTIAERS, P24 &8 T i
B R EHL(MSTR=1), F4SSIGIEZHKP1.4(SS)T B N AR, Y —A 520k 8 s
W, e RPEPLL AFC B N IR IRE AR T, XA R ] B — g A ML .
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XTI WA A O v B R 2 SSEIFISPTIVBE . 24— 7 B Rk AR, Skl Ss
IR T, WSS R i, Bk B SR E 2 s SSII AR . GBS BT TRPESPT R B
WA kR MR . AR R, MISO. MOST. SCLKII AN, 42 ANMCURISPTHEE [ BAt:
P GFEI R S R A SR P e . IXFEEAE TN /N — T2 SN R H .

W BT/ M, W5 ISP SR A A [F] o SR F 03B S AR % 8, XU 1) ds
AR AL EA .

a7 2 G AT E o BN AAL) IR &3~ SPIEI SR -

EHL \ MAHL
1
MISO ' MISO
stistrama [ . SHLIE N A7 AT 7%
el : -
1
SPICLK SPICLK
SPTI R A 8 ' ~
Port ' 33
1
1
1
' MISO
- SRR 27 748
MOSI |
SPICLK |
Port 3S

SPII3  SPI M EHN-Z MWL FLE

16 FIEISPIEI3 th, MALAISSIG(SPCTL.7)A0, ML I XTI (I SS 5 Sk ikrh . SPIFEHL
A P AR AT S5 11 (0.5 P1.4/SS )R IR B) SS o
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11.3.2 XISPIH{TECE

STC12C5410AD 251 5 B WL ATSPIEAS BT, 3 HLA ML % 3% BHSPEN. SSIG. SSH|
(P1. 4) FIMSTREE A% . NRATA AN E/ MR IR B DA AR 2 48 F AL S5 W

SPT = MAR Ik F

S

VN

MISO

MOSI

SPICLK

SPEN | SSIG P14 MSTR s pl6 | P15 | P17 HiE
. SPI4%1l. P1.4/P1.5/P1.6/P1.71E N
0 X | Pl.4| X |SPIZhREZEI: | Pl1.6 | P1.5 | P17 EUOL
1 0 MM | | N | N [ EEAE ML
1 1 MHLEER | . o NN K. MISONTIREIRA, DL
N e IN | s st
P1.4/SSHLE AN SR 1
SSIGHN0,. UnRFESSH IR AL
. " - - - S, ML EEE I MBL. 24SSAE Ny
1 0 0 [1—0| MHLEE | Fd | BN | FA 5 PR], MSTRIGHE.
VE: MSSAFH AR, gk
B A% LS H.SSIG=0If, MSTRA.
HalE®.
P N IRFMOSIAISCLK A /5
FHLAS DA S 2R o8 o FH P 20
E (=) N B | R | ¥SCLK Fdrsk F4r (R¥ECPOL/
| 0 . ! LITPN SPCTL.3 HJHUE) DLk SCLK H B
BIFIRE.
N " " YE R ENEER, MOSIFISCLK N
F (Fm) | S
1 1 | P14 0 M i | BN | BN
1 1 | P14 1 + AN | | fH
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11.3.3 fEAEN/ AVIBTRE SN EEEIN

YERMNHBTRIER SN E E IR .

HCPHA=O0I, SSIGLAUNO0, SSIHIAZUR S I HAERE A EEL: 1 B AT 57715 2 8] 53 i B
HNE . WRSPDATHAZASRESSH K (R KMHATSENE, Bk FE A5 bR
. CPHA=0H SSIG=0 [{#5:E A & Lo

MCPHA=1I], SSIGRILLAEN;. WRSSIG=0, SSHIT{E&ESAL 2 [AILREHMEA R (Bf—
HE AR o XM IHE R T2 5 VU MHLERSIMISOBE £ 11 R 58 .

YERENBHIFINEEEIN

TESPIH, A& 2l ENEBIR. WHSPIfiE (SPEN=1) JHiEFA/ENEN, EHLXFSPI
HHE 27 A7 45 10 5 5 1 8 B SPIR £ i A= 3 FI AL 1 A5 % . 7E 303 5 N SPDAT 2 J& 1> 21—
ANSPULE [E]J&, Bt BAEMOSTRA

FEE AL, EHUAT LR B2 1 SS IR B R H P Sk Bl 5 2 dlAE . BN EMNL
SPDAT %5 77 2% (1) 59 MMOS TS H /% 328 B MALEIMOS Tl o [ HF MATLSPDAT 25 77 4% ) B 9 MAMISOJ
& th 52 21 T HLAIMISOR .

el e —AN 75 )5, SPIRTENRART I, MR E (SPIF) BALFHF=A—/N i
CansRSPIFP M fERE) o FEHMMHLCPURR M B FHAHETUEIER — 16 BABLEFS
o BRI FENE AL E BN FIET, B DA R T BN X EWREE— DM EALH
L1 e S IV VYN IN S E -V
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11.3.4 BT SSE AT HE =

W1FSPEN=1, SSIG=0HMSTR=1, SPIfdifg y . SSIITTHL B Ak A Bl A ) Bk
KAEBT, B ENUADEZ RS AR T, AT % 40 33 A SPT ML I i) Lk 3%
B .

NT R A AL, SPTRGHAT UL T ahfE:

1) MSTRiEZEH HCPUAR ML . IXFESPTARAE e AT . MOSIARISCLK 5 ] A% Ayfin NAH =,

TTMISO NI AR iy HiAR 3

2) SPSTAT(JSPIF s G B AL, a1 FSPTIHWr g fifE, TP~ 2ESPTA K.

FH P AR A 20— BLAFMSTRAZIFEAT AN, 30 SEAZ A A — S ML 36 T35 25 1117 P 0 AR 4k 2205
SPIVEAEML, XS5 EHT B AIMSTR, 5 Wit A AR .

11.3.5 53

SPIFERIEIT N B, FEBH AU M . IXFELERT — IR RIE MR R AT, ABekH
HIEHE B NFENL ZF A7 88 o SRR FE FR 0 B0 ds 27 A7 28 AT S B RS, WCOLAL(SPSTAT.6)¥ B AL
DUFR/REE i o . FEIXFEOL R, MATREMEIR AL RIE, TS ARG EXK.

25 EHLBLMNLEAT 5 PG, EHURAES M RE DR FE I, FoNEVIRE
WAEEEEFIN.. HMYETRERAES SR, FRASENE LR, MPLUEERETE
il o

Bl BAER, BRI BIRAL S B AN AT IR EARZ M X, XSRS AL A A LA AT
AR (HTE AR5 RN 2 0 W B 25 47 4% b i Bl B i s, &
M, A/ — AU % 0k

WCOLF I B A M BN “17 FE.
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11.3.6 HIEERER

I Bl AR A A (CPHA) SOV P B B R AR SRR 504 O B3 o I AR R Ar CPOL S VR P 1%
B R

SPTEI4A~ KT B i e AR AL ALCPHARIAS [F) 1% 5E o

T U I N O E KO A

S () 6B €D 6B 6 €3 €8 ¢

MISO Chiitt) orper— VP X ¢ X 3 X 3 X 3 X2 X & XX wwex )
S (L1 HSSIG L =0) r_

SPIE4  SPI MHLLHi#% = (CPHA=0)

e |12 3, 4 s, e |7 s, |

SPICLK(CPOL:O)||||||||||||||||

SPICLK(CPOL=1)

MOSI (Hi\) ' ! ! '
D

1 1 1 1 1
ORD=0 \/MSB 6 V5 V4 V3 V2V 1 VisBY
DORD=1 \LSB 1 2 3 4 5 6 MSB /i

A
o) e Y Y Y XX
SS (41 §LSSIGHL=0) D) A X

SPII5  SPIMMUfEH#E . (CPHA=1)

Rk I U O U PO I O L FO

MOSI (i \) Y
DORD=1 " L
RN ) G € 6 6 6B € ) |

sS (ﬁu;‘ESSIGﬁ:o_)J: :
SPI6  SPIEHNIEHik X (CPHA=0)
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L C O O P ERR TR A T

SPICLK(CPOL=0) |||||||||||||l|||

SPICLK(CPOL=1)

MOSI (i \) BORD=0

X T(E
ECCNED G G 1 6 61 60 6B

Ss CHISRSSIGH=0):

SPIK|7 SPIENUEHIKE N (CPHA=1)
SPI#E OB 815 5 2k SCLKE IdleflActive FEFIUIRAS . Td1edRASH FREA AT BIRALHi )
A (SR A& 58 S ) SCLKRTAR IR AS s Activest 5 Td1e Xt il — iR

IS PR LA (CPHA) STV P 87 B R AR AN AR el (R I Bt o Ik AR 1k CPOL fe ¥ P ¥
INRS Qe

U HRCPOL=0, Td1eR A=K P, ActivelRA=mH T
WHRCPOL=1, TdlefRE=mHF, ActivelREKHF.
FHLEJEESCLK=Td1RASRS, KN —A B R IE R EEE B T H R £M0ST L.

MIdleRARIActivelRAKIHEAS, FRONSCLKRTHY: MActivelR&SRITdlRASHIEES, N
SCLKJG Y s —ANSCLKRIT Y 1 Y544 5 — AN SCLKA 84, —ANSCLKHS o J&] BA £ 4 — 57 B

SPIET T 47 5T 25 1k 15

SPT 80 75 43 47 2% 126 43 2 38 i SPCTL 25 A7 4% ' (I SPR 1-SPROA S FHL )
SPIH S22 (1) e 4
SPRI | SPRO il ( SCLK )
0 0 CPU_CLK/4
0 1 CPU_CLK/16
1 0 CPU_CLK/64
1 1 CPU_CLK/128

Hdr, CPU CLKSZCPUR 4.
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11.4 EHRF B NREFISPITIEENIRIZF

11.4.1 FEFAR

1. Ci2F
/* %)
/* --- STC MCU Limited */

/% WRSTC IT 2518 FHL SPITIAE GEF 8RB M, 8 77 50) -t/

/* U0 R AR Py op s ] B S v 5] 2R
AR ERE P R B OC T A EIEA] 1 STCRI BB AR PP

*/

/*

#include "reg51.h"

#define
#define
#define

typedef
typedef
typedef

sfr

sfr
#define
#define
sfr
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
sfr

sbit

sbit
#define

MASTER

FOSC
BAUD

18432000L
(256 - FOSC / 32/ 115200)

unsigned char BYTE;
unsigned int WORD;
unsigned long DWORD;

AUXR

= 0x8e¢;

SPSTAT = 0x84;

SPIF
WCOL
SPCTL
SSIG
SPEN
DORD
MSTR
CPOL
CPHA
SPDHH
SPDH
SPDL
SPDLL
SPDAT
SPISS

0x80
0x40
= 0x85;
0x80
0x40
0x20
0x10
0x08
0x04
0x00
0x01
0x02
0x03
= 0x86;
= PI1"3;

EADC_SPI = IE"S;

ESPI

0x08;

*/

//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
//ISPCTL.2
//CPU_CLK/4
//CPU_CLK/16
//CPU_CLK/64
//ICPU_CLK/128
//SPI data register
//SPI slave select, connect to slave' SS(P1.4) pin

//AUXR.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
¥
¥

Ty

void spi_isr() interrupt 5 using 1

{
SPSTAT = SPIF | WCOL;
#ifdef MASTER
SPISS =1;
SendUart(SPDAT);
#else
SPDAT = SPDAT;
#endif
}

Ty

//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
// send previous SPI data to master)
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void InitUart()

{
SCON = 0x5a;
TMOD = 0x20;
AUXR = 0x40;

}

T

TH1 =TL1 = BAUD;
TR1=1;

void InitSPI()
{

SPDAT = 0;

SPSTAT = SPIF | WCOL;
#iftdef MASTER

SPCTL = SPEN | MSTR;
felse

SPCTL = SPEN;
#endif
¥

T

void SendUart(BYTE dat)

{

}

T

while (ITD);
TI=0;
SBUF = dat;

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. L4mizRF

/* */
/* --- STC MCU Limited */
/¥ - WRSTC 1T KA 7L SPITRE GEF HE I, Ay =0 %/
/% U SRR P Al Y AE S b 51 AR */
M AEFERR PP O A IE T STCR BERE AR --mmemmmmmemem *
/* *)
/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
ORG 0100H
RESET:
LCALL INIT UART
LCALL INIT SPI
ORL AUXR, #ESPI
SETB  EADC SPI
SETB EA
MAIN:
#ifdef MASTER
LCALL RECV_UART
CLR SPISS
MOV  SPDAT, A
#endif
SIMP  MAIN
ST
INIT _UART:
MOV  SCON, #5AH
MOV  TMOD, #20H
MOV  AUXR, #40H
MOV  TLI, #0FBH
MOV  THI, #0FBH
SETB  TRI1
RET

ST

;push high slave SS
;return received SPI data

//for salve (receive SPI data from master and
; send previous SPI data to master)

;initial UART
;initial SPI
;enable SPI interrupt

//for master (receive UART data from PC and send it to slave,

; in the meantimereceive SPI data from slave and send it to PC)
;pull low slave SS

strigger SPI send

;set UART mode as 8-bit variable baudrate
stimerl as 8-bit auto reload mode

stimerl work at 1T mode

;115200 bps(256 - 18432000 / 32/ 115200)
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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 ]

SEND UART:
INB  TI,
CLR TI
MOV SBUF,
RET

A

ST ]

RECV_UART:
JNB  RL$
CLR  RI
MOV A,
RET
RET

SBUF

ST ]

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 &TiFEAR

1. C¥EFr
* *
* - STC MCU Limited *

/¥ - JH7RSTC 1T 255 L SPIDIRE GE PR8N, &7 ---*/
B R EAE L v A A S R S| AR *
M TEERE R BT R E A T STCHIBURL AR FP

/

/*

#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
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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()));

#else //for salve (receive SPI data from master and

ACC = SPISwap(ACCQ); /!
#endif

}

T

void InitUart()

{
SCON = 0x5a;
TMOD = 0x20;
AUXR = 0x40;
TH1 =TL1 =BAUD;
TR1=1;

}

T

void InitSPI()

{

SPDAT =0;
SPSTAT = SPIF | WCOL;

#ifdet MASTER

#else

#endif

}

SPCTL = SPEN | MSTR;

SPCTL = SPEN;

send previous SPI data to master)

//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
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T

void SendUart(BYTE dat)
{
while (!TI);
TI=0;
SBUF = dat;

}

T

BYTE RecvUart()

{
while ('RI);
RI=0;
return SBUF;

}

Ty

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

/Iwait 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. SLRIER

/*

/* --- STC MCU Limited
[ - FORSTC 1T RAIF L SPIThRE CEH B F R, 77 20) ---*/
/* U0 SRR Py op s ] Bl S v 5] HZAR */
* EAERE P B E AR 1 STCRI SR AR ---mmmm e */

*/
*/

/*

/f#define MASTER

AUXR
SPSTAT
SPIF
WCOL
SPCTL
SSIG
SPEN
DORD
MSTR
CPOL
CPHA
SPDHH
SPDH
SPDL
SPDLL
SPDAT
SPISS

ST

RESET:

DATA
DATA
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

357



STC12C5410AD £ 51| 5 Fr HLAE S

MAIN:
#ifdef MASTE //for master (receive UART data from PC and send it to slave, in the meantime
LCALL RECV_UART ; receive SPI data from slave and send it to PC)
LCALL SPI SWAP
LCALL SEND UART
felse //for salve (receive SPI data from master and
LCALL SPI SWAP ; send previous SPI data to master)
#endif
SIMP  MAIN
ST
INIT _UART:
MOV SCON, #5AH ;set UART mode as 8-bit variable baudrate
MOV  TMOD, #20H stimerl as 8-bit auto reload mode
MOV  AUXR, #40H stimerl work at 1T mode
MOV  TLI, #O0FBH ;115200 bps(256 - 18432000 / 32 / 115200)
MOV  THI, #O0FBH
SETB  TRI
RET
ST
INIT_SPI:
MOV SPDAT, #0 ;initial SPI data
MOV SPSTAT, #SPIF | WCOL ;clear SPI status
#ifdef MASTER
MOV SPCTL, #SPEN |MSTR ;master mode
felse
MOV SPCTL, #SPEN ;slave mode
#endif
RET
ST
SEND UART:
INB TI, $ ;wait pre-data sent
CLR TI ;clear TI flag
MOV SBUF, A ;send current data
RET

ST
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RECV_UART:
INB RI, $ ;wait receive complete
CLR RI ;clear RI flag
MOV A, SBUF ;return receive data
RET
RET

ST

SPI SWAP:
#ifdef MASTER

CLR SPISS ;pull low slave SS
#endif

MOV  SPDAT, A strigger SPI send
WAIT:

MOV A, SPSTAT

INB 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

STy

END
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115 &R ERENRGHISPITHRENINIZ T

11.5.1 FErAR

1. Ci2F

/* */
/* ——- STC MCU Limited */
/% - JHRSTC 1T KAV ML SPIZhAE GEH E AT MRS, FIliT ) —*/
7 G AR o A B A S R 5| SRR */
P ABLERE T TR B TR A T STCR PR R —-mmmmmmmmmmmmmmee- */

/% */

#include "reg51.h"

#define FOSC 18432000L
#define BAUD (256 - FOSC /32 /115200)

typedef unsigned char BYTE;
typedef unsigned int WORD;
typedef unsigned long DWORD;

sfr AUXR = 0x8e; //Auxiliary register

sfr SPSTAT = 0x84; //SPI status register
#define SPIF 0x80 //ISPSTAT.7

#define WCOL 0x40 //SPSTAT.6

sfr SPCTL = 0x85; //SPI control register
#define SSIG 0x80 /ISPCTL.7

#define SPEN  0x40 //ISPCTL.6

#define DORD  0x20 //ISPCTL.5

#define MSTR  0x10 //SPCTL.4

#define CPOL  0x08 //ISPCTL.3

#define CPHA  0x04 //ISPCTL.2

#define SPDHH 0x00 //CPU_CLK/4

#define SPDH  0x01 //ICPU_CLK/16

#define SPDL  0x02 //ICPU_CLK/64

#define SPDLL 0x03 //ICPU_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;
s

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
/ltrigger SPI send

//SPI interrupt routine 5 (002BH)

//clear SPI status

//reset as slave

//push high slave SS
//return received SPI data

//for salve (receive SPI data from master and
// send previous SPI data to master)
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void InitUart()

{
SCON = 0x5a;
TMOD = 0x20;
AUXR = 0x40;

}

s

THI = TL1 = BAUD;
TRI=1;

void InitSPI()

{

}

s

SPDAT = 0;
SPSTAT = SPIF | WCOL;
SPCTL = SPEN;

void SendUart(BYTE dat)

{

}

s

while (T]);
TI=0;
SBUF = dat;

BYTE RecvUart()

{

while (RI);
RI=0;
return SBUF;

//set UART mode as 8-bit variable baudrate
/timer1 as 8-bit auto reload mode

/timer1 work at 1T mode

//115200 bps

//initial SPI data
//clear SPI status
//slave mode

//wait pre-data sent
/lclear TI flag
//send current data

/Iwait receive complete
/lclear RI flag
//return receive data
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2. SLRIER

/* */
/* --- STC MCU Limited */
[* - RSTC 1T R A H AL SPIDIRE CE LA EM RS, ki) -/
P R A A S 5] AR */
e Ee T e e U G A L0l 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  SPDAT, SPDAT
IMP SPI_EXIT
MASTER_SEND:

SETB  SPISS

MOV  SPCTL, #SPEN

MOV A, SPDAT

LCALL SEND UART
SPI_EXIT:

POP  PSW

POP  ACC

RETI
ST

ORG  0100H

RESET:
MOV  SP#3FH
LCALL INIT_UART
LCALL INIT_SPI
ORL AUXR, #ESPI
SETB  EADC_SPI

SETB EA
MAIN:

JNB R, $

MOV  SPCTL, #SPEN|MSTR

SETB  MSSEL

LCALL RECV_UART

CLR  SPISS

MOV  SPDAT, A

SIMP  MAIN
ST
INIT_UART:

MOV  SCON, #5AH
MOV  TMOD, #20H
MOV  AUXR #40H
MOV  TL1, #0FBH
MOV  THI, #0FBH
SETB  TRI

RET

//for salve (receive SPI data from master and
; send previous SPI data to master)

;push high slave SS
; ;reset as slave
;return received SPI data

;initial UART
;initial SPI

;wait UART data
; ;set as master

;receive UART data from PC
;pull low slave SS
strigger SPI send

;set UART mode as 8-bit variable baudrate
;timerl as 8-bit auto reload mode

;stimerl work at 1T mode

;115200 bps(256 - 18432000 / 32 / 115200)
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ST T

INIT_SPI:
MOV SPDAT, #0
MOV  SPSTAT, #SPIF | WCOL
MOV  SPCTL, #SPEN
RET

ST T T

SEND UART:
JNB  TI, $
CLR TI
MOV  SBUF, A
RET

ST T

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 &TiaHFR

1. C#EFr

/* %)

/* --- STC MCU Limited */

/* - RSTC 1T R4 B L SPIDIRE Gl EoNEM &S, &l )50 ---*/

/¥ B SR AR Py o A BRAE S R S| AT */

M ETERE P BRI T STCHI BB SRR e */

/* %)
#include "regS1.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 //ISPCTL.6

#define DORD 0x20 //ISPCTL.5

#define MSTR 0x10 //SPCTL.4

#define CPOL 0x08 //SPCTL.3

#define CPHA 0x04 //ISPCTL.2

#define SPDHH 0x00 //CPU_CLK/4

#define SPDH 0x01 /ICPU_CLK/16

#define SPDL 0x02 //ICPU_CLK/64

#define SPDLL 0x03 //ICPU_CLK/128

sfr SPDAT = 0x86; //SPI data register
sbit SPISS = P173; //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()

{
InitUart(); //initial UART
InitSPI(); //initial SPI
while (1)
{
if (RI)
{
SPCTL = SPEN | MSTR; //set as master
SendUart(SPISwap(RecvUart()));
SPCTL = SPEN; //reset as slave
}
if (SPSTAT & SPIF)
{
SPSTAT = SPIF | WCOL,; //clear SPI status
SPDAT = SPDAT; //mov data from receive buffer to send buffer
}
}
}

T

void InitUart()
{
SCON = 0x5a; //set UART mode as 8-bit variable baudrate
TMOD = 0x20; /timer1 as 8-bit auto reload mode
AUXR = 0x40; /timer1 work at 1T mode
TH1 =TL1 =BAUD; //115200 bps
TR1=1;
}

T

void InitSPI()

{
SPDAT = 0; //initial SPI data
SPSTAT = SPIF | WCOL; //clear SPI status
SPCTL = SPEN; //slave mode

}
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Ty

void SendUart(BYTE dat)

{
while (!TI); //wait pre-data sent
TI=0; //clear TI flag
SBUF = dat; //send current data
H

Ty

BYTE RecvUart()

{
while (!RI); //wait receive complete
RI=0; //clear RI flag
return SBUF; //return receive data

¥

T

BYTE SPISwap(BYTE dat)

{
SPISS =0; //pull low slave SS
SPDAT = dat; /Ntrigger SPI send
while (!(SPSTAT & SPIF)); //wait send complete
SPSTAT = SPIF | WCOL; //clear SPI status
SPISS=1; //push high slave SS
return SPDAT; //return received SPI data
b
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2. SCRIER

/%

*/

/* --- STC MCU Limited

*/

“mﬁ%ﬂtwﬁﬂ$ﬁmSﬂw%%ﬁE%iMﬁﬁ,ﬁﬁﬁﬁ%ﬂ/

B SR EAE R v A A S R S| AR

R T et T GOl 123 4 ——— ¥
la */
AUXR DATA 08EH ;Auxiliary register
SPSTAT DATA  084H ;SPI status register
SPIF EQU 080H ;SPSTAT.7
WCOL EQU 040H ;SPSTAT.6
SPCTL DATA 085H ;SPI control register
SSIG  EQU 080H ;SPCTL.7
SPEN  EQU 040H ;SPCTL.6
DORD EQU 020H ;SPCTL.5
MSTR EQU 010H ;SPCTL.4
CPOL EQU 008H ;SPCTL.3
CPHA EQU 004H ;SPCTL.2
SPDHH EQU  000H :CPU_CLK/4
SPDH EQU 001H ;CPU_CLK/16
SPDL  EQU 002H ;CPU_CLK/64
SPDLL EQU 003H ;CPU_CLK/128
SPDAT DATA  086H ;SPI data register
SPISS  BIT P1.3 ;SPI slave select, connect to slave' SS(P1.4) pin
ST
ORG 0000H
LIMP RESET
ORG 0100H
RESET:

MAIN:

LCALL INIT UART
LCALL INIT SPI

JB RI, MASTER MODE

;initial UART
;initial SPI
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SLAVE MODE:
MOV A, SPSTAT
INB ACC.7, MAIN
MOV SPSTAT, #SPIF | WCOL ;clear SPI status
MOV SPDAT, SPDAT ;return received SPI data
SIMP MAIN
MASTER MODE:
MOV SPCTL, #SPEN |MSTR ;set as master
LCALL RECV_UART ;receive UART data from PC
LCALL SPI_SWAP ;send it to slave, in the meantime, receive SPI data from slave
LCALL SEND UART ;send SPI data to PC
MOV SPCTL, #SPEN ; ;reset as slave
SIMP MAIN
ST
INIT UART:
MOV SCON, #5AH ;set UART mode as 8-bit variable baudrate
MOV  TMOD, #20H ;timerl as 8-bit auto reload mode
MOV  AUXR, #40H stimer]l work at 1T mode
MOV  TLI, #0FBH ;115200 bps(256 - 18432000 / 32/ 115200)
MOV THI, #0FBH
SETB TRI1
RET
ST
INIT_SPI:
MOV SPDAT, #0 ;initial SPI data
MOV SPSTAT, #SPIF | WCOL ;clear SPI status
MOV SPCTL, #SPEN ;slave mode
RET
e
SEND_UART:
JNB TI, $ ;wait pre-data sent
CLR TI ;clear TI flag
MOV SBUF, A ;send current data
RET
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ST

RECV_UART:

JNB
CLR
MOV
RET
RET

RI, $
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 STC12C5410AD R FEEPROMAY N A

STC12C5410AD 2 51 B4 P WL BREE R T HIEEPROMSR: 5 78 6 45 ] /& 4> FF i, A ISP/ TAPHAR
A EData Flash*4EEPROM, #5REAE105 LA L. EEPROMA] 73 A TG X, RSB X
BESL29TT . R, BE— BB AR R — B X, A R — 8 B B i e
AR X, A—g B B A7 a8 PR BRI e e s XA T 1

EEPROMA] FH F {47 — L6 75 B /E N i B e SOt H B AL RSB EE . (£ PR
W, AT DAXFEEPROMBEAT 75 5/ 1 e/ Jol X R B4R AE o 78 TAE LR Ve mAR iy, Z AR ZE T
FTEEPROM/ TAP#:/E .

FEVEBRIR: SV HIZES. TVEL L XTEEPROMBEATHAF 4 45 24, 3. TVEL R X EEPROMHEAT 4
1, MCURPAT I T g, H 24k 24 T HATRER . 3. SVEA S HLLE2. 4VEL F GTEEPROMEBEATHE A
3, 2. AVEL N XFTEEPROMIZEAT B4, MCUANSAAT IETh g, (B & 4k 44 R HATRE . At A iR AT
JE TERI AR AL FE 7 I In200mS ZE A o B 38 I WTLVDFAR AL H WiVec i HELE 2 75 IEH

12.1 IAP X EEPROMETIE4EIRINGES F25 N 42

Jo . Arhk J 55 o
e fiid A | o g | B
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 | xxx xx00B
- mand Register
ISP_TRIG ISP/IAP Fla'sh 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/IAPH#EFH 723 ISP_DATA

ISP_DATA : ISP/IAP#EAE N ¥ £ 48 77 A7 4% o
ISP/IAP MFlashist H (B B IL AL, A Flash 5 25088 75 JBO7E itk A

2. ISP/IAPH#iit 25 7785 ISP._ ADDRHFIISP_ADDRL

ISP_ADDRH : ISP/IAP #:AE I [{ bk 27 A7 2% 151 )\ . A7 4738 Hubi AE3H, 5 A7 J5 {8 N00H.
ISP_ADDRL : ISP/IAP #/Eff [Pk 27 A7 484K )\ . 2 FF A7l B4, & 47 )5 {5 H00H.

3. ISP/IAP# & F 85 ISP_CMD
ISP/IAPT & 27 7 24 ISP_CMDA% 1 F
SFR name Address | bit B7 Bo6 B5 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" 3E4T 7 132
1 0 | AW PRI AL X 6] Data Flash/EEPROMIX ” #E47 71 g F

1 1| WA IR FEF X 6 Data Flash/EEPROM X, HEAT Ji X #F4%:

FRIPAE A SRR IXET, A A LS EER Lash X (EEPROM) 4T 275 182/ 275 g/ o [X 42
%, STC12C5612AD/STC12LE5612AD/STC12C5628 AD/STC12LE5628 AD/STC12C5630AD/
STCI12LE5630AD% R4, XA S AT E N HFR P KB HAERF X .

4. ISP/IA s 2l & F 7728 1SP_TRIG
ISP_TRIG: ISP/IAP A (¥ i A fil K 27 47445 -
FEISPEN(ISP_CONTR.7) =1 K}, XFISP_TRIG5:5 A46h, 15 ABYh, ISP/IAPAr & A 24 34

ISP/IAP#:AE 58 i, ISPHuE & )\ L 75 77 #5ISP._ ADDRH. ISPHubEAE J\ {7 %7 77 #$ISP_ ADDRL
ISP 2 Z7 17 A ISP_CMD I N AL o G R4 N R EEX N — ANk i B 3 1T ISP/IA PR,
T F sl iz b K 8 67 A 847 4373 5 NISP_ADDRHAIISP_ADDRL % 745 o

FHRISP/IAPHRVERS, #IEXTISP TRIGY: S N46H, 5 ANBOH, ISP/IAPH &4 &3,

373



STC12C5410AD £ 51| 5 Fr HLAE S

5. ISP/IAP# £ & 285 ISP_CONTR
ISP/IAPE il 27 17 23 ISP CONTRAZ R A1 -
SFR name Address | bit B7 B6 B5 B2
ISP CONTR E7H name | ISPEN | SWBS | SWRST WT2

ISPEN: ISP/IAPIIRE fo 4. 0: 22 1RIAP/ISPEL/ 5 /#E 4 Data Flash/EEPROM
1: FUVFIAP/ISP1:/ S /#FxData Flash/EEPROM
SWBS: #{iE M P N XA 316£0), @2 MNRFEISPEEREFXENEED.
B 5 SWRSTEL %A & 7 1l LS
SWRST: 0: ANEE: 1 PPAEBMERGE AL, WA EAL
CMD FAIL: H15i% TISP/IAPHE 4, JEXISP TRIGI%X46h/BOhfitt /& 2, WA 1, 75 &%,
TEH R AR F X (APIX) B A A7 M S FRJF X (APIX) FHUGHATRE T
MOV ISP CONTR, #00100000B ;SWBS = 0(E&#EAPIX), SWRST = 1(#Ef1)
AEF PR X (APX) B E A N R R ISP R X FF AT
MOV ISP CONTR, #01100000B ;SWBS = 1(&#EISPIX), SWRST = 1(#Ef7)
TERF ISP EFE T XA R AL H M N HFEF X (AP [X) FIGHATIE T
MOV ISP CONTR, #00100000B ;SWBS = 0(G&#EAP [X), SWRST = 1 (% E 1)
TE R G ISP FE T XA R AL I M R AR ISP LT X UG HATREF
MOV ISP CONTR, #01100000B ;SWBS = 1(%&#EISPIX), SWRST = 1(#Ef7)

B1
WT2

BO
WTO

B4 B3
CMD_FAIL| -

B S 1] |CPUSEFFE [H] (2 /DANCPU T AER B )
w2 lwr1 wro Reig/ii Prog_ram/%ﬁﬁ—: Se)c%c%”ég;se Reiorjl;nenged Syster‘nflock
@A) | (=55us) (=21ms) PRAFRF SO0 I A RGeS
1 1| 1 |24-i8h |55 % 21012/ < IMHz
1 1| 0 |2NiF8h {1104 B 42024 N %f | < 2MHz
1 0 1 [27Ef%f 1654 B 8h 630367 4 < 3MHz
1 0 0 [27E%F 33044 126072/ M %F | < 6MHz
0 1| 1 [248er 66044 2521444008 | < 12MHz
0 1] 0 |208F |[11008F  |420240 N0 8F | < 20MHz
0 0| 1 |25 13204 H4h (5042884 | < 24MHz
0 0 O [27E%F  [1760/NI%F  [672384MAF%f | < 30MHz

6. TERREZRFIET, HEAREHITEEPROM/IAPIEIE

PCONZF A7 € XA -
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
PCON 87H name | SMOD | SMODO | LVDF | POF GF1 GFO PD IDL

LVDF: K E A MAR EA7, 24 LA E Ve TAR BRI I RN, 240281 %A B0
AR G N R A I AR R R Ve e AR, ANEL3E{EEPROM/ TAPERAE .
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12.2 STC12C5410AD £ %8 FHlEEPROMZS [8) K /s X ik

STC12C5410AD Z 41 51 Fy AL N &6 7] i Data Flash(EEPROM) ik (558 5 25 18] 2 20 TR -
USRS SRR PR X3 AT TAPS Bl /42 BRI X I ah A, WNZIE A28 s 7 WL 2R, QR8T ~—
f). FEFFAER T NAFEFIX (APIX) i, 4] PAX} Data Flash(EEPROM)#E{TTAP/ISPEEAE

STC12C5412AD/STCI12LES412ADZE R S (41, X JIAN S 0] 76 B FE P X AE v AR

STC12C5410AD 5 51/ /1 L P # EEPROMIE A — 41

STCI12LES410AD Z 51/ /1 L A4 S EEPROME 1 —
STC12C5401AD/STCI2LE5401AD 12K 24 | 0000n | 2FFFh
STC12C5402AD/STCI12LE5402AD 12K 24 | oo00oh | 2FFFh
STC12C5404AD/STCI12LE5404AD 12K 24 | oo0oh | 2FFFh
STC12C5406AD/STCI12LE5406AD 12K 24 | oo0oh | 2FFFh
STC12C5408AD/STCI12LE5408AD 12K 24 | ooooh | 2FFFh
STC12C5410AD/STCI12LES410AD 12K 24 | 0000h | 2FFFh
PLN RAURFBR, ATER] RS X HEB B 7, BrA Flash %= [ 24 0] {EEEPROM 2 X
STC12C5412AD/STCI2LES412AD | - | 24 [ oooon | 2FFFh

STC12C5410AD . 5 LK) A HEEEPROM M I 36
STC12LE5410AD . L P 2 EEPROM i 7%

BmIX B mX HERX VU IX
A bk SERR epthie | Al | 4R | ghERHbhE | RER4GHLNE [ S5TRHbAE
0000h 1FFh 200h 3FFh 400h 5FFh 600h 7FFh
SEAMIX HANHIX A X A1
AL bk SEH AL bk ghifidhl | RCiAtbhE | AEACHbHE | RgAMHRHE | SEETHRAE
800h 9FFh A00h BFFh C00h DFFh E00h FFFh
FIHIX B Hr—EX ey e
A b gETH AL bk gifibhl | RCdGtbhE | dEACHbhE | RgAHRHE | SEHTHRAE
1000h 11FFh 1200h 13FFh 1400h 15FFh 1600h 17FFh
=KX HH Y X B X BTN EIX
HCUR SEH Al gl | bt | g5dchbk EafhE | g5k
1800h 19FFh 1A00h 1BFFh 1C00h IDFFh 1E00h 1FFFh
HrtEx B U X HHIEX B
Rl R IRIR g otk il | Aidthhib | RRAHEE [ g5RbhE | RER4GHLEE [ g5k
2000h 21FFh 2200h 23FFh 2400h 25FFh 2600h 27FFh
BRI B TRIX ot =RX Ho X
LY GRILR g ot bk el | gidimbl | ARdhHubE | ghudbhb | RE4GHLEE [ A5sHbbE
2800h 29FFh 2A00h 2BFFh 2C00h 2DFFh 2E00h 2FFFH

AR X
51275

E— B
o5 FR) B 4 A
F— g X, A
2 [l — B L
) H 35 JBAE AN
) ) B X, A
‘,\Z‘}Eﬁﬁgﬂ:’ e
A4 H]
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12.3 IAPXZEEPROM:C 4w &1

; FADATAIE /& EQUAS B8 K5 R Ty B 2 47 s L 1k B ) P R0V 20 25 / G 196 4

ISP_DATA DATA
ISP ADDRH DATA
ISP ADDRL DATA
ISP CMD DATA
ISP TRIG DATA
ISP CONTR DATA

 7E SLISP/TAPHr 4 I S5 i) []

ISP_TAP_BYTE READ

ISP_TAP_BYTE PROGRAM
ISP_TAP_SECTOR_ERASE

WAIT _TIME
;20MHz LA K2, 12MEA 3, 6MEA 4, 3MEL K5, 2MEA R 6, IMEA T 7,

MOV
MOV
MOV
ORL
MOV

MOV
MOV

ISP_ADDRH,
ISP_ADDRL,
ISP_CONTR,
ISP_CONTR,
ISP_CMD,

ISP_TRIG,
ISP_TRIG,

OE2h;  HY, ISP_DATA EQU  OE2h

OE3h; B ISP_ADDRH EQU  OE3h

OE4h; B ISP_ADDRL EQU  OE4h

OE5Sh; B ISP_CMD EQU  OE5h

OE6h; B ISP_TRIG EQU  OE6h

OE7h; B ISP_CONTR EQU  OE7h

QU 1 o S )

EQU 2 CE R, AT T RS, OFFh
EQU 3 DB X, RN, BRI
EQU 0 VB S AR E], 30MHZ BA R0, 24MBA R 1,

#BYTE_ADDR_HIGH R N P kL
#BYTE_ADDR_LOW (eI 118114155 i N I (B3
AWATT_TIME ;B¢ B A AR (] WA AT LA R — ),

#10000000B : SUVFISP/TAPHEAE FHHRE—KH® T
#ISP_IAP_BYTE READ

VIR AT S, AT AT RN, AFE XM
#46h ; Joik46h, FEIEBONEI ISP/ TAPl R 25 17 4%, FRRHN 7tk
#0BYh ;165EB9hJE, 1SP/TAPy4 37 B4 il & A2 5

; CPUSERF TAPENIESE i), A = AREEPATREFF

NOP
MOV

(KPR U B ISP DATAZ fE o8 fa, CPUZk S ATFER

A, ISP DATA DR I I A
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UNIEAIRIAH, R T eaesEimnc

MOV
MOV
; MOV
; MOV
; MOV

T MRE, 1% UONFF/ I

MOV

MOV
MOV
MOV
ORL

MOV
MOV
MOV

ISP_CONTR,
ISP_CMD,
ISP_TRIG,
ISP_ADDRH,
ISP_ADDRL,

ISP _DATA,

ISP_ADDRH,
ISP_ADDRL,
ISP_CONTR,
ISP_CONTR,

ISP_CMD,
ISP_TRIG,
ISP_TRIG,

#00000000B (A% 1L TSP/ TAPEEAE

£00000000B : BRISP/TAPAT 4

#00000000B ;B 1IETSP/TAPi 415 i &

#0FFh ; 1% M Bk v 7 B T N FRH, 45 A HEEEPROMIX
#0FFh s IR MO 5 70 9 FFH, By 1kt

IS EL SRR, B MAAT, Z ST e X ER

#ONE DATA DB FEEHE S ISP_DATA,
UE B OO I A 5 i
#BYTE ADDR HIGH MBI Mo hE 7 AR
#BYTE ADDR LOW IR A H A
HWAIT TIME B B AN ] B ) AT £
‘ ; —4), JFHH
#10000000B : ISP/ TAPH:AE E—UOE T
#ISP TIAP BYTE PROGRAM B SESRTE Y it

#46h  ;45iE46h, FLIEBOhRI ISP/ TAP K Zi (558, &R ER FE At
#0B9h  ;i%5EBOhJE, ISP/IAPr4 7B fit & #25h

CPUSB S IAPENESE AR, A XAk

NOP

DT RAE I G, CPUZkSEATRE

URIEAATA, R T2aHFEme

MOV
MOV
; MOV
; MOV
; MOV

ISP_CONTR,
ISP_CMD,
ISP_TRIG,
ISP_ADDRH,
ISP_ADDRL,

#00000000B ;2% 11 TSP/ TAPEEAE

#00000000B ; ZBRISP/TAPAT &

#00000000B ;B 1L TSP/ TAP iy A fih

HOFFh ik i 5 B G PR, ; 48 A EEEPROMIX, B 1F iR 451

#OFFh ;326 Hihl {57715 81 G NFFH, 38 17 EEEPROMIX., B 1 iR e /E
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R XEERR, BRI R, R X, 51297/ M X, AN X A 5

D ULSR BRI B XREAT B, S N A R 2R, MR e 3 8 /AL
s A EREORAMA ORAT FRAG 2 b X R B, 8RR Ok B (R 5 [l i B (X, i AR B X
IR 7 AR D, R AR R R R

; J DX AR R — A 1 AR A R 12 XA, JE 75 5K HH i i,

MOV
MOV

MOV

ORL

MOV

MOV

MOV

ISP_ADDRH,
ISP_ADDRL,

ISP_CONTR,

ISP_CONTR,

ISP_CMD,

ISP_TRIG,

ISP_TRIG,

#SECTOR FIRST BYTE ADDR HIGH ;3% [X gt ab bl &
#SECTOR_FIRST BYTE ADDR LOW ;3% X g Hu bk =775
s Mk 5 B AR B A T s

#WAIT TIME s B AR I ) MW ) A DL A
oty 3 FL
#10000000B - fLYFISP/TAP £§44£g$£2%ir"

#ISP_IAP SECTOR ERASE
I b XA PR &, i AN T AR, AN BT IE L

#46h
236 46h, FEEBONE TSP/ TAPA & 25 47 5%, FF IR ER F it
#0B9h E5EB9NJG, ISP/IAP{ 47 R #k il & A )

CPUBRSIAPEMESERUR, 4 RS ITRYT.

NOP

R XIS, CPUZK S AT IR

URIERIAT A, Rl F2aFEmc

MOV
MOV
; MOV
; MOV
; MOV

ISP _CONTR,
ISP_CMD,

ISP TRIG,
ISP_ADDRI,
ISP ADDRL,

#00000000B 251 1SP/ TAPHRAE

#00000000B ; 2SBRISP/TAPHT &

#00000000B 97 11 1SP/ TAP fir 415 fih %%

#0FFh 15 ik v 75 B S0 W FFH, 45 ) S FEEPROMIX
#0FFh s 1E B 715 B A FFH, B 1k iR AR
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NEH: (STCHL A ML Data Flash *4EEPROMIJ S8 FH)
INFEAR AT, TR, B XER

TR fF 17 HRE L7 BLY07, R €07 B “07 o anRFETRFFH, 4 A Hik
Ty igte. MRIZTFHARFFH, AR BENEXER, EHARE “BRER” 470K
“0” /Ey\j “1” R

P DXHRRR: AT R IXHRRR 7 AWTHER “0” HErN “17 .

KEL

L. 8] — RAS S B e R — B X A, AN A2 R — RS S50 s JSLE 53 A s X, il AN A0 HE R
.

2. MR —AN X R — A1, st /& 2 0F EEPROM, STCER K HLffIData Flash b4 EEPROMEL
PIRZ, B— AT/ RwE AT A 24 4 /55uS,

3 WIRAE— A XA T KRB, XA R BB SO P — A s i,
FANIA T EAE SR EE S Bk M ES TCEL A HLIIRAMA, SRR BRI B X, PR R AR
FHEE TR AR T BT N EEZE X T (AT ESwe, TEETTHEMGL) . X
IS A s DXCASE P ) 7 4 K2 Aot (10 8075 (3 (A /a1 HH — DR s R B S8R

1] AR )
1: IAPRA5ERE, MhEREBSES) “mn1” 5 “p1” ?
. Az

2: JLABHIBIM K JG, T —IRIAPHY A & 7534 35 EL % A6 FIBYfi 4 2

‘Aé:: 7\%7 Q%ﬁﬁ‘o
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12.4 EEPROMNIRTEF

1. CIgF:

:STC12C5410AD £ %1 ¥ Fy HLEEPROM/IAP T AEMR AL 77

/* */

/* - STC MCU Limited */

/* - B/RSTC 1T R . EEPROM/IAPY)fE #/
Pl ¥ ey Y e ) S G Ve T DA E A% - - S —— #/
% TELERE Bk SC B R E G T STCHI R MR v */

/¥ i/

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

typedef unsigned char BYTE;
typedef unsigned int WORD;

/*Declare SFR associated with the IAP */

sfr IAP_DATA = OxE2; //Flash data register

sfr IAP_ADDRH = 0xE3; //Flash address HIGH
sfr IAP_ADDRL = 0xE4; //Flash address LOW

sfr IAP_CMD = O0xES; //Flash command register
sfr IAP_TRIG = 0xE6; //Flash command trigger
sfr IAP_CONTR = O0xE7; //Flash control register
/*Define ISP/IAP/EEPROM command*/

#define CMD_IDLE 0 //Stand-By

#define CMD_READ 1 //Byte-Read

#define CMD_PROGRAM 2 //Byte-Program

#define CMD_ERASE 3 //Sector-Erase

/*Define ISP/IAP/EEPROM operation const for JAP_ CONTR*/

//#define ENABLE_IAP 0x80 //if SYSCLK<30MHz
//#define ENABLE_IAP 0x81 //if SYSCLK<24MHz
#define ENABLE_IAP 0x82 //if SYSCLK<20MHz
//#define ENABLE_IAP 0x83 //if SYSCLK<12MHz
//#define ENABLE_IAP 0x84 //if SYSCLK<6MHz
//#define ENABLE_IAP 0x85 //if SYSCLK<3MHz
//#define ENABLE_IAP 0x86 //if SYSCLK<2MHz
//#define ENABLE_IAP 0x87 //if SYSCLK<IMHz

//Start address for STC12C5410AD series EEPROM
#define TAP_ADDRESS 0x0400

void Delay(BYTE n);
void ITapldle();
BYTE IapReadByte(WORD addr);
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void lapProgramByte(WORD addr, BYTE dat);
void IapEraseSector(WORD addr);

void main()

{
WORD i;
P1 = Oxfe; //1111,1110 System Reset OK
Delay(10); //Delay
IapEraseSector(IAP_ ADDRESS); //Erase current sector
for (i=0; i<512; i++) //Check whether all sector data is FF
{
if (lapReadByte(IAP_ ADDRESS+i) |= 0xff)
goto Error; //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
{
IapProgramByte(IAP_ ADDRESS+i, (BYTE)i);
}
P1 = 0xf8; //1111,1000 Program successful
Delay(10); //Delay
for (i=0; i<512; i++) /IVerify 512 bytes data
{
if (lapReadByte(IAP_ ADDRESS+i) != (BYTE)i)
goto Error; //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);

381



STC12C5410AD £ 51| 5 Fr HLAE S

/*

Disable ISP/IAP/EEPROM function

Make MCU in a safe state

*/

void lapldle()

{
TIAP_CONTR = 0;
TIAP_CMD = 0;
TIAP_TRIG = 0;
IAP_ADDRH = 0x80;
IAP_ADDRL = 0;

}

/*

Read one byte from ISP/IAP/EEPROM area
Input: addr (ISP/IAP/EEPROM address)
Output:Flash data

*/

BYTE IapReadByte(WORD addr)

{

BYTE dat;

IAP_CONTR = ENABLE_IAP;
IAP_CMD = CMD_READ;
IAP_ADDRL = addr;
IAP_ADDRH = addr >> §;
TIAP_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/TAP/EEPROM data)
Output:-
*/

//Close IAP function

//Clear command to standby

//Clear trigger register

//Data ptr point to non-EEPROM area
//Clear IAP address to prevent misuse

//Data buffer

//Open IAP function, and set wait time

//Set ISP/IAP/EEPROM READ command
//Set ISP/IAP/EEPROM address low

//Set ISP/IAP/EEPROM address high

//Send trigger command]1 (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. C4RIERF:

:STC12C5410AD £ 41| %8 Fr HLEEPROM/IAP I HEM R FL 7 IR

/*

*/

/* --- STC MCU Limited */
/* —JE/RSTC 1T &%) 5. A Hl EEPROM/IAPY)fg */
M UREAERE T A R P S SRR, - */
/*ABERR P B E I T STC 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
;ENABLE_IAP
ENABLE_IAP
;ENABLE_IAP
;ENABLE_IAP
;ENABLE_IAP
;ENABLE_IAP
;ENABLE_IAP

EQU 80H ;if SYSCLK<30MHz
EQU 81H ;if SYSCLK<24MHz
EQU 82H ;if SYSCLK<20MHz
EQU 83H ;if SYSCLK<12MHz
EQU 84H ;if SYSCLK<6MHz
EQU 85H ;if SYSCLK<3MHz
EQU 86H ;if SYSCLK<2MHz
EQU 87H ;if SYSCLK<IMHz

;//Start address for STC12C5410AD series EEPROM
IAP_ADDRESS EQU 0000H

H

ORG 0000H
LIMP  MAIN
ORG 0100H
MAIN:
MOV  Pl, #0FEH ;1111,1110 System Reset OK
LCALL DELAY ;Delay
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MOV  DPTR, #IAP ADDRESS
LCALL IAP ERASE
MOV  DPTR, #IAP ADDRESS
MOV RO, #0
MOV  RI, #2
CHECKI:
LCALL IAP READ
CINE A, #0FFH, ERROR
INC DPTR
DINZ RO, CHECK1
DINZ RI, CHECK1
MOV  Pl, #OFCH
LCALL DELAY
MOV  DPTR, #IAP ADDRESS
MOV RO, #0
MOV  RI, #2
MOV  R2, #0
NEXT:
MOV A, R2
LCALL IAP PROGRAM
INC DPTR
INC R2
DINZ RO, NEXT
DINZ RI, NEXT
MOV  Pl, #0F8H
LCALL DELAY
MOV  DPTR, #IAP ADDRESS
MOV RO, #0
MOV  RI, #2
MOV  R2, #0
CHECK2:
LCALL IAP READ
CINE A, 2, ERROR
INC DPTR
INC R2
DINZ RO, CHECK2
DINZ RI, CHECK2
MOV  Pl, #0FOH
SIMP  §

;Set ISP/IAP/EEPROM address

;Erase current sector

;Set ISP/IAP/EEPROM address

;Set counter (512)

;Check whether all sector data is FF

;:Read Flash

;If error, break
;Inc Flash address
;Check next
;Check next

;1111,1100 Erase successful

;Delay

;Set ISP/IAP/EEPROM address

;Set counter (512)

;Initial test data

;Program 512 bytes data into data flash

;Ready IAP data
;Program flash
;Inc Flash address
;Modify test data
;Program next
;Program next

;1111,1000 Program successful

;Delay

;Set ISP/IAP/EEPROM address

;Set counter (512)

;Verity 512 bytes data
;:Read Flash

;If error, break

;Inc Flash address
;Modify verify data
;Check next

;Check next

;1111,0000 Verify successful
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ERROR:
MOV PO, RO
MOV P2, R1
MOV  P3, R2
CLR P1.7 ;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

; */

TIAP_IDLE:
MOV  IAP CONTR, #0 ;Close IAP function
MOV  IAP_CMD, #0 ;Clear command to standby
MOV  IAP_TRIG, #0 ;Clear trigger register
MOV  IAP_ADDRH, #80H ;Data ptr point to non-EEPROM area
MOV  IAP_ADDRL, #0 ;Clear IAP address to prevent misuse
RET

/*

;Read one byte from ISP/IAP/EEPROM area
;Input: DPTR(ISP/IAP/EEPROM address)

;Output: ACC (Flash data)

; */

IAP_READ:
MOV  IAP CONTR, #ENABLE IAP  ;Open IAP function, and set wait time
MOV  IAP _CMD, #CMD_READ ;Set ISP/IAP/EEPROM READ command
MOV  IAP _ADDRL, DPL ;Set ISP/IAP/EEPROM address low
MOV  IAP ADDRH, DPH ;Set ISP/IAP/EEPROM address high
MOV  IAP_TRIG, #46H ;Send trigger command1 (0x46)
MOV  IAP TRIG, #0B9H ;Send trigger command?2 (0xb9)
NOP ;MCU will hold here until ISP/IAP/EEPROM operation complete
MOV A, IAP_DATA ;Read ISP/IAP/EEPROM data
LCALL IAP IDLE ;Close ISP/IAP/EEPROM function
RET
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i*

;Program one byte to ISP/IAP/EEPROM area
;Input: DPAT(ISP/IAP/EEPROM address)
;ACC (ISP/IAP/EEPROM data)

;Output:-

IAP_ PROGRAM:
MOV
MOV
MOV
MOV
MOV
MOV
MOV
NOP
LCALL
RET

i*

*/

IAP_CONTR,
IAP_CMD,
IAP_ADDRL,
IAP_ADDRH,
IAP_DATA,
IAP_TRIG,
IAP_TRIG,

IAP_IDLE

;Erase one sector area
;Input: DPTR(ISP/IAP/EEPROM address)

;Output:-

; */

IAP_ERASE:
MOV IAP_CONTR,
MOV  IAP CMD,
MOV IAP ADDRL,
MOV IAP ADDRH,

MOV IAP TRIG,#46H
MOV IAP TRIG,#0B9H

NOP
LCALL
RET

END

IAP_IDLE

#ENABLE IAP ;Open IAP function, and set wait time
#CMD_PROGRAM ;Set ISP/IAP/EEPROM PROGRAM command
DPL ;Set ISP/IAP/EEPROM address low

DPH ;Set ISP/IAP/EEPROM address high

A ;Write ISP/IAP/EEPROM data

#46H ;Send trigger command]1 (0x46)

#0B9H ;Send trigger command2 (0xb9)

;MCU will hold here until ISP/IAP/EEPROM operation complete
;:Close ISP/TAP/EEPROM function

#ENABLE IAP  ;Open IAP function, and set wait time
#CMD_ERASE  ;Set ISP/IAP/EEPROM ERASE command
DPL ;Set ISP/IAP/EEPROM address low
DPH ;Set ISP/IAP/EEPROM address high
;Send trigger command1 (0x46)
;Send trigger command2 (0xb9)
;MCU will hold here until ISP/IAP/EEPROM operation complete
;:Close ISP/TAP/EEPROM function
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F135F STCRRRY BRI %/ wiZ T B
13.1 ERGARIEASP)RIE, EHE~ LEFERI
13.1.1 ER G wIZ(ASP)RIBE A

Yy
| genntagives |——|nwFasn, srns
////ﬁyﬁﬁmxéﬁﬁmﬁﬁ

\ 4
KAz, R HLSIT RSP BT

B HUSATISPRE 7, Ml &k
A, L tms - JLFms, W
FAE N a4, WS B R

A\ 4

|ﬁWBWMDﬁ&ﬁ%%Tﬁﬁéﬁ W OB EPL.O//PL1=0/0, A 43 HIWi5 T # i
PR, WA RBSE, WP1.0/P1.1£0/0, WIE#E
H F|  |mm R, R4 b sous, 12 Rit. H#i
y FH A EFEPL.O/P LI 50/0, T <7 Bl O A

| FEE PR P REFX Fr, Bl RSP EARY

PCHLI 42 il B 11 STC-1SP-V4.86 % LA
v J SR IR ASTCH A T3,
TR, ASSCAE SR A 1]

BEMB P REFIX, BT R

PCHL 3 )4 il A 0 15 55 T 3%
A, Rl
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13.1.2 STC12C5410AD R FITE R G P 4wtz (1SP) B B [y F 2% B (5]

Vee

f STC3232,STC232,MAX232,5P232 PC/ I Hi
104F pi RS v ]
N =3 STC-ISPHk {42 1
0.1yF V+ Gnd ||'Gnd ~F %z ” JEH > %‘j F—A ”
_ PC_RxD(COM Pin2) FrEFy
[ 3 |C1 T10UT iusTC%}#*}L
o iy frpPemocompiny | L
O'IHF 2 rovt[— BB R S L USB+5V O <
. - kD, w5l USB+5V T1OUT RITN GND
st e TEL F R R ——— -
T20UT T2IN O o0 OO
O Reset
R2IN R20UT otuirio USB1 PowerOn
o+tui-rii MR
ARSI LE2OMEL RIS« QM vec
AT BIRFHCL, RUEE LKFB LS4 o
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13.3 BEX TEUERIERF (SSHAMFETE)

/x #/
/% - STC MCU Limited */
/¥ - EZRSTC 1T RFVE AL A HAE LI E E SCF B */
/* AR EAE R Y o B S S NZAR R, e - *
AR ERE P A B OCE AR T STCHBERL AR - em- */

* ¥

#include <reg51.h>
#include <instrins.h>

sfr IAP_CONTR = 0xc7;
sbit MCU_Start_Led = P177;

#define Self Define ISP _Download Command 0x22

#define RELOAD COUNT 0xfb //18.432MHz,12T,SMOD=0,9600bps
/H#define RELOAD_COUNT 0xf6 //18.432MHz,12T,SMOD=0,4800bps
/H#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);

§
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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
}
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
b
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;

398



STC12C5410AD & 51 1 Fr W46 e

for (j=0; j<5; j++)

{
for (g=0; g<60000; g++)
{
_nop_();
_nop_();
_nop_();
_nop_();
_nop_();
¥
¥
¥
void display MCU_Start Led(void)
{
unsigned char i = 0;
for (i=0; i<3; i++)
{
MCU_Start Led = 0; //Turn on work LED
dejay();
MCU Start Led =1; //Turn off work LED
dejay();
MCU_Start Led = 0; //Turn on work LED
¥
¥
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MRA: JCURESHIE

INTRODUCTION

Assembly language is a computer language lying between the extremes of machine language and high-level lan-
guage like Pascal or C use words and statements that are easily understood by humans, although still a long way
from "natural”" language.Machine language is the binary language of computers.A machine language program is a
series of binary bytes representing instructions the computer can execute.

Assembly language replaces the binary codes of machine language with easy to remember "mnemonics"that
facilitate programming.For example, an addition instruction in machine language might be represented by the
code "10110011".It might be represented in assembly language by the mnemonic "ADD".Programming with mne-
monics is obviously preferable to programming with binary codes.

Of course, this is not the whole story. Instructions operate on data, and the location of the data is specified by
various "addressing modes" emmbeded in the binary code of the machine language instruction. So, there may be
several variations of the ADD instruction, depending on what is added. The rules for specifying these variations
are central to the theme of assembly language programming.

An assembly language program is not executable by a computer. Once written, the program must undergo
translation to machine language. In the example above, the mnemonic "ADD" must be translated to the binary
code "10110011". Depending on the complexity of the programming environment, this translation may involve
one or more steps before an executable machine language program results. As a minimum, a program called an
"assembler" is required to translate the instruction mnemonics to machine language binary codes. Afurther step
may require a "linker" to combine portions of program from separate files and to set the address in memory at
which th program may execute. We begin with a few definitions.

An assembly language program i a program written using labels, mnemonics, and so on, in which each state-
ment corresponds to a machine instruction. Assembly language programs, often called source code or symbolic
code, cannot be executed by a computer.

A machine language program is a program containing binary codes that represent instructions to a computer.
Machine language programs, often called object code, are executable by a computer.

A assembler is a program that translate an assembly language program into a machine language program.
The machine language program (object code) may be in "absolute" form or in "relocatable" form. In the latter
case, "linking" is required to set the absolute address for execution.

A linker is a program that combines relocatable object programs (modules) and produces an absolute object
program that is executable by a computer. A linker is sometimes called a "linker/locator" to reflect its separate
functions of combining relocatable modules (linking) and setting the address for execution (locating).

A segment is a unit of code or data memory. A segment may be relocatable or absolute. A relocatable seg-
ment has a name, type, and other attributes that allow the linker to combine it with other paritial segments, if re-
quired, and to correctly locate the segment. An absolute segment has no name and cannot be combined with other
segments.

A module contains one or more segments or partial segments. A module has a name assigned by the user. The
module definitions determine the scope of local symbols. An object file contains one or more modules. A module
may be thought of as a "file" in many instances.

A program consists of a single absolute module, merging all absolute and relocatable segments from all input
modules. A program contains only the binary codes for instructions (with address and data constants) that are un-
derstood by a computer.
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ASSEMBLER OPERATION

There are many assembler programs and other support programs available to facilitate the development of ap-
plications for the 8051 microcontroller. Intel's original MCS-51 family assembler, ASMS51, is no longer available
commercially. However, it set the standard to which the others are compared.

ASMS1 is a powerful assembler with all the bells and whistles. It is available on Intel development systems
and on the IBM PC family of microcomputers. Since these "host" computers contain a CPU chip other than the
8051, ASMSI is called a cross assembler. An 8051 source program may be written on the host computer (using
any text editor) and may be assembled to an object file and listing file (using ASM51), but the program may not
be executed. Since the host system's CPU chip is not an 8051, it does not understand the binary instruction in the
object file. Execution on the host computer requires either hardware emulation or software simulation of the tar-
get CPU. A third possibility is to download the object program to an 8051-based target system for execution.

ASMS1 is invoked from the system prompt by

ASMS1 source_file [assembler controls]

The source file is assembled and any assembler controls specified take effect. The assembler receives a source
file as input (e.g., PROGRAM.SRC) and generates an object file (PROGRAM.OBJ) and listing file (PROGRAM.
LST) as output. This is illustrated in Figure 1.

Since most assemblers scan the source program twice in performing the translation to machine language,
they are described as two-pass assemblers. The assembler uses a location counter as the address of instructions
and the values for labels. The action of each pass is described below.

PROGRAM.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 (EQUSs) are placed in the symbol
table along with the "equated" value. The symbol table is saved and then used during pass two.

Pass two

During pass two, the object and listing files are created. Mnemonics are converted to opcodes and placed in the
output files. Operands are evaluated and placed after the instruction opcodes. Where symbols appear in the oper-
and field, their values are retrieved from the symbol table (created during pass one) and used in calculating the
correct data or addresses for the instructions.

Since two passes are performed, the source program may use "forward references", that is, use a symbol be-
fore it is defined. This would occur, for example, in branching ahead in a program.
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The object file, if it is absolute, contains only the binary bytes (00H-OFH) of the machine language program.
A relocatable object file will also contain a sysmbol table and other information required for linking and locating.
The listing file contains ASCII text codes (02H-7EH) for both the source program and the hexadecimal bytes in
the machine language program.

A good demonstration of the distinction between an object file and a listing file is to display each on the host
computer's CRT display (using, for example, the TYPE command on MS-DOS systems). The listing file clearly
displays, with each line of output containing an address, opcode, and perhaps data, followed by the program state-
ment from the source file. The listing file displays properly because it contains only ASCII text codes. Displaying
the object file is a problem, however. The output will appear as "garbage", since the object file contains binary
codes of an 8051 machine language program, rather than ASCII text codes.

ASSEMBLY LANGUAGE PROGRAM FORMAT

Assembly language programs contain the following:

Machine instructions

Assembler directives

Assembler controls

Comments

Machine instructions are the familiar mnemonics of executable instructions (e.g., ANL). Assembler directives
are instructions to the assembler program that define program structure, symbols, data, constants, and so on (e.g.,
ORG). Assembler controls set assembler modes and direct assembly flow (e.g., STITLE). Comments enhance the
readability of programs by explaining the purpose and operation of instruction sequences.

Those lines containing machine instructions or assembler directives must be written following specific rules
understood by the assembler. Each line is divided into "fields" separated by space or tab characters. The general
format for each line is as follows:

[label:] mnemonic [operand] [, operand] [...1 [;commernt]

Only the mnemonic field is mandatory. Many assemblers require the label field, if present, to begin on the left in
column 1, and subsequent fields to be separated by space or tab charecters. With ASMS1, the label field needn't
begin in column 1 and the mnemonic field needn't be on the same line as the label field. The operand field must,
however, begin on the same line as the mnemonic field. The fields are described below.

Label Field

A label represents the address of the instruction (or data) that follows. When branching to this instruction, this la-
bel is usded in the operand field of the branch or jump instruction (e.g., SIMP SKIP).

Whereas the term "label" always represents an address, the term "symbol" is more general. Labels are one
type of symbol and are identified by the requirement that they must terminate with a colon(:). Symbols are as-
signed values or attributes, using directives such as EQU, SEGMENT, BIT, DATA, etc. Symbols may be ad-
dresses, data constants, names of segments, or other constructs conceived by the programmer. Symbols do not
terminate with a colon. In the example below, PAR is a symbol and START is a label (which is a type of symbol).

PAR EQU 500 ;"PAR" IS A SYMBOL WHICH
;REPRESENTS THE VALUE 500
START: MOV A, #OFFH ;"START" IS A LABEL WHICH

;REPRESENTS THE ADDRESS OF
;THE MOV INSTRUCTION

A symbol (or label) must begin with a letter, question mark, or underscore (_); must be followed by letters,

"o,

digit, "?", or "_"; and can contain up to 31 characters. Symbols may use upper- or lowercase characters, but they

are treated the same. Reserved words (mnemonics, operators, predefined symbols, and directives) may not be
used.
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Mnemonic Field

Intruction mnemonics or assembler directives go into mnemonic field, which follows the label field. Examples of
instruction mnemonics are ADD, MOV, DIV, or INC. Examples of assembler directives are ORG, EQU, or DB.

Operand Field

The operand field follows the mnemonic field. This field contains the address or data used by the instruction. A
label may be used to represent the address of the data, or a symbol may be used to represent a data constant. The
possibilities for the operand field are largely dependent on the operation. Some operations have no operand (e.g.,
the RET instruction), while others allow for multiple operands separated by commas. Indeed, the possibilties for
the operand field are numberous, and we shall elaborate on these at length. But first, the comment field.

Comment Field

Remarks to clarify the program go into comment field at the end of each line. Comments must begin with a semi-
colon (;). Each lines may be comment lines by beginning them with a semicolon. Subroutines and large sections
of a program generally begin with a comment block—serveral lines of comments that explain the general proper-
ties of the section of software that follows.

Special Assembler Symbols

Special assembler symbols are used for the register-specific addressing modes. These include A, RO through R7,
DPTR, PC, C and AB. In addition, a dollar sign ($) can be used to refer to the current value of the location coun-
ter. Some examples follow.

SETB C
INC DPTR
INB 11,8

The last instruction above makes effective use of 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, #OFFOOH

MOV A, #00FFH

But the following two instructions generate error messages:
MOV A, #OFEOOH
MOV A, #01FFH

If signed decimal notation is used, constants from -256 to +255 may also be used. For example, the follow-
ing two instructions are equivalent (and syntactically correct):
MOV A, #-256
MOV A, #OFFOOH

Both instructions above put 00H into accumulator A.

Data Address

Many instructions access memory locations using direct addressing and require an on-chip data memory address
(00H to 7FH) or an SFR address (80H to OFFH) in the operand field. Predefined symbols may be used for the
SFR addresses. For example,

MOV A, 45H
MOV A, SBUF ;SAME AS MOV A, 99H
Bit Address

One of the most powerful features of the 8051 is the ability to access individual bits without the need for masking
operations on bytes. Instructions accessing bit-addressable locations must provide a bit address in internal data
memory (00h to 7FH) or a bit address in the SFRs (80H to OFFH).

There are three ways to specify a bit address in an instruction: (a) explicitly by giving the address, (b) using
the dot operator between the byte address and the bit position, and (c) using a predefined assembler symbol. Some
examples follow.

SETB OE7H ;EXPLICIT BIT ADDRESS
SETB ACC.7 ;DOT OPERATOR (SAME AS ABOVE)
JNB TI, $ ;"TI" IS A PRE-DEFINED SYMBOL
JNB 99H, § :(SAME AS ABOVE)

Code Address

A code address is used in the operand field for jump instructions, including relative jumps (SJMP and conditional
jumps), absolute jumps and calls (ACALL, AJMP), and long jumps and calls (LJMP, LCALL).
The code address is usually given in the form of a label.

ASMS51 will determine the correct code address and insert into the instruction the correct 8-bit signed offset,
11-bit page address, or 16-bit long address, as appropriate.
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Generic Jumps and Calls

ASMS51 allows programmers to use a generic JMP or CALL mnemonic. "JMP" can be used instead of SIMP,
AJMP or LIMP; and "CALL" can be used instead of ACALL or LCALL. The assembler converts the generic
mnemonic to a "real" instruction following a few simple rules. The generic mnemonic converts to the short form
(for JMP only) if no forward references are used and the jump destination is within -128 locations, or to the ab-
solute form if no forward references are used and the instruction following the JMP or CALL instruction is in the
same 2K block as the destination instruction. If short or absolute forms cannot be used, the conversion is to the
long form.

The conversion is not necessarily the best programming choice. For example, if branching ahead a few in-
strucions, the generic JMP will always convert to LIMP even though an SIMP is probably better. Consider the
following assembled instructions sequence using three generic jumps.

LOC OBJ LINE  SOURCE

1234 1 ORG 1234H
1234 04 2 START: INC A
1235 80FD 3 IMP START ;ASSEMBLES AS SJIMP
12FC 4 ORG START + 200
12FC 4134 5 IMP START ;ASSEMBLES AS AJMP
12FE 021301 6 IMP FINISH ;ASSEMBLES AS LIMP
1301 04 7 FINISH: INC A

8 END

The first jump (line 3) assembles as SIMP because the destination is before the jump ( i.e., no forward reference)
and the offset is less than -128. The ORG directive in line 4 creates a gap of 200 locations between the label
START and the second jump, so the conversion on line 5 is to AJMP because the offset is too great for SIMP.
Note also that the address following the second jump (12FEH) and the address of START (1234H) are within the
same 2K page, which, for this instruction sequence, is bounded by 1000H and 17FFH. This criterion must be met
for absolute addressing. The third jump assembles as LIMP because the destination (FINISH) is not yet defined
when the jump is assembled (i.e., a forward reference is used). The reader can verify that the conversion is as
stated by examining the object field for each jump instruction.

ASSEMBLE-TIME EXPRESSION EVALUATION

Values and constants in the operand field may be expressed three ways: (a) explicitly (e.g.,0EFH), (b) with a pre-
defined symbol (e.g., ACC), or (c) with an expression (e.g.,2 + 3). The use of expressions provides a powerful
technique for making assembly language programs more readable and more flexible. When an expression is used,
the assembler calculates a value and inserts it into the instruction.
All expression calculations are performed using 16-bit arithmetic; however, either 8 or 16 bits are inserted

into the instruction as needed. For example, the following two instructions are the same:

MOV  DPTR, #04FFH +3

MOV  DPTR, #0502H ;ENTIRE 16-BIT RESULT USED

If the same expression is used in a "MOV A #data" instruction, however, the error message "value will not fitin a
byte" is generated by ASMS51. An overview of the rules for evaluateing expressions follows.
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Number Bases

The base for numeric constants is indicated in the usual way for Intel microprocessors. Constants must be fol-
lowed with "B" for binary, "O" or "Q" for octal, "D" or nothing for decimal, or "H" for hexadecimal. For example,
the following instructions are the same:

MOV A, #I5H
MOV A, #1111B
MOV A, #0FH
MOV A, #17Q
MOV A, #15D

Note that a digit must be the first character for hexadecimal constants in order to differentiate them from labels (i.e.,
"0AS5H" not "A5H").

Charater Strings

Strings using one or two characters may be used as operands in expressions. The ASCII codes are converted to the
binary equivalent by the assembler. Character constants are enclosed in single quotes ('). Some examples follow.
CINE A, #'Q,AGAIN

SUBB A, #'0' ;CONVERT ASCII DIGIT TO BINARY DIGIT
MOV  DPTR, #'AB'
MOV  DPTR, #4142H ;SAME AS ABOVE

Arithmetic Operators
The arithmetic operators are

+ addition

- subtraction

* multiplication
/ division

MOD  modulo (remainder after division)

For example, the following two instructions are same:
MOV A, 10+10H
MOV A, #lAH

The following two instructions are also the same:
MOV A, #25MOD7
MOV A, #4

Since the MOD operator could be confused with a symbol, it must be seperated from its operands by at least one
space or tab character, or the operands must be enclosed in parentheses. The same applies for the other operators
composed of letters.

Logical Operators

The logical operators are
OR logical OR
AND logical AND
XOR logical Exclusive OR
NOT logical NOT (complement)
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The operation is applied on the corresponding bits in each operand. The operator must be separated from the op-
erands by space or tab characters. For example, the following two instructions are the same:

MOV  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  THI1,#HIGH VALUE
MOV  TLI1,#LOW VALUE
The assembler converts -500 to the corresponding 16-bit value (FEOCH); then the HIGH and LOW operators ex-
tract the high (FEH) and low (OCH) bytes. as appropriate for each MOV instruction.

Operator Precedence

The precedence of expression operators from highest to lowest is
0
HIGH LOW
* / MOD SHL SHR
+-
EQ NE LT LE GT GE = <> < <= > >=
NOT
AND
OR XOR

When operators of the same precedence are used, they are evaluated left to right.

Examples:
Expression Value
HIGH ('A' SHL 8) 0041H
HIGH 'A'SHL 8 0000H
NOT 'A'- 1 FFBFH
'A' OR 'A' SHL 8 4141H
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ASSEMBLER DIRECTIVES

Assembler directives are instructions to the assembler program. They are not assembly language instructions ex-
ecutable by the target microprocessor. However, they are placed in the mnemonic field of the program. With the
exception of DB and DW, they have no direct effect on the contents of memory.

ASMS51 provides several catagories of directives:

Assembler state control (ORG, END, USING)

Symbol definition (SEGMENT, EQU, SET, DATA, IDATA, XDATA, BIT, CODE)
Storage initialization/reservation (DS, DBIT, DB, DW)

Program linkage (PUBLIC, EXTRN,NAME)

Segment selection (RSEG, CSEG, DSEG, ISEG, ESEG, XSEG)

Each assembler directive is presented below, ordered by catagory.

Assembler State Control
ORG (Set Origin) The format for the ORG (set origin) directive is
ORG expression
The ORG directive alters the location counter to set a new program origin for statements that follow. A label is
not permitted. Two examples follow.

ORG 100H ;SET LOCATION COUNTER TO 100H
ORG ($ +1000H) AND OFO0H ;SET TO NEXT 4K BOUNDARY

The ORG directive can be used in any segment type. If the current segment is absolute, the value will be an abso-
lute address in the current segment. If a relocatable segment is active, the value of the ORG expression is treated
as an offset from the base address of the current instance of the segment.

End The format of the END directive is
END

END should be the last statement in the source file. No label is permitted and nothing beyond the END statement
is processed by the assembler.

Using The format of the END directive is
USING  expression

This directive informs ASMS51 of the currently active register bank. Subsequent uses of the predefined symbolic
register addresses ARO to AR7 will convert to the appropriate direct address for the active register bank. Consider
the following sequence:

USING 3
PUSH AR7
USING 1
PUSH AR7

The first push above assembles to PUSH 1FH (R7 in bank 3), whereas the second push assembles to PUSH OFH
(R7 in bank 1).

Note that USING does not actually switch register banks; it only informs ASMS51 of the active bank. Execut-
ing 8051 instructions is the only way to switch register banks. This is illustrated by modifying the example above
as follows:
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MOV  PSW, #00011000B ;SELECT REGISTER BANK 3

USING 3

PUSH AR7 ;ASSEMBLE TO PUSH 1FH

MOV  PSW, #00001000B ;SELECT REGISTER BANK 1

USING 1

PUSH AR7 ;ASSEMBLE TO PUSH 0FH
Symbol Definition

The symbol definition directives create symbols that represent segment, registers, numbers, and addresses. None
of these directives may be preceded by a label. Symbols defined by these directives may not have been previously
defined and may not be redefined by any means. The SET directive is the only exception. Symbol definiton direc-
tives are described below.

Segment The format for the SEGMENT directive is shown below.
symbol SEGMENT segment_type

The symbol is the name of a relocatable segment. In the use of segments, ASM51 is more complex than conven-
tional assemblers, which generally support only "code" and "data" segment types. However, ASM51 defines addi-
tional segment types to accommodate the diverse memory spaces in the 8051. The following are the defined 8051
segment types (memory spaces):

CODE (the code segment)

XDATA (the external data space)

DATA (the internal data space accessible by direct addressing, 00H—07H)

IDATA (the entire internal data space accessible by indirect addressing, 00H—07H)
BIT (the bit space; overlapping byte locations 20H-2FH of the internal data space)

For example, the statement
EPROM SEGMENT CODE

declares the symbol EPROM to be a SEGMENT of type CODE. Note that this statement simply declares what
EPROM is. To actually begin using this segment, the RSEG directive is used (see below).

EQU (Equate) The format for the EQU directive is
Symbol EQU expression

The EQU directive assigns a numeric value to a specified symbol name. The symbol must be a valid symbol
name, and the expression must conform to the rules described earlier.
The following are examples of the EQU directive:

N27 EQU 27 ;SET N27 TO THE VALUE 27
HERE EQU $ ;SET "HERE" TO THE VALUE OF
;THE LOCATION COUNTER
CR EQU 0DH ;SET CR (CARRIAGE RETURN) TO 0DH
MESSAGE: DB 'This is a message'
LENGTH EQU $ - MESSAGE ;"LENGTH" EQUALS LENGTH OF "MESSAGE"
Other Symbol Definition Directives The SET directive is similar to the EQU directive except the

symbol may be redefined later, using another SET directive.
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The DATA, IDATA, XDATA, BIT, and CODE directives assign addresses of the corresponding segment type
to a symbol. These directives are not essential. A similar effect can be achieved using the EQU directive; if used,
however, they evoke powerful type-checking by ASMS51. Consider the following two directives and four instruc-

tions:
FLAGI1 EQU 05H
FLAG2 BIT 05H
SETB  FLAGI

SETB  FLAG2
MOV  FLAGI, #0
MOV  FLAG2, #0

The use of FLAG2 in the last instruction in this sequence will generate a "data segment address expected" error
message from ASMS51. Since FLAG2 is defined as a bit address (using the BIT directive), it can be used in a set
bit instruction, but it cannot be used in a move byte instruction. Hence, the error. Even though FLAGI represents
the same value (05H), it was defined using EQU and does not have an associated address space. This is not an
advantage of EQU, but rather, a disadvantage. By properly defining address symbols for use in a specific memory
space (using the directives BIT, DATA, XDATA,ect.), the programmer takes advantage of ASM51's powerful
type-checking and avoids bugs from the misuse of symbols.

Storage Initialization/Reservation

The storage initialization and reservation directives initialize and reserve space in either word, byte, or bit units.
The space reserved starts at the location indicated by the current value of the location counter in the currently ac-
tive segment. These directives may be preceded by a label. The storage initialization/reservation directives are
described below.

DS (Define Storage)  The format for the DS (define storage) directive is
[label:] DS expression

The DS directive reserves space in byte units. It can be used in any segment type except BIT. The expression
must be a valid assemble-time expression with no forward references and no relocatable or external references.
When a DS statement is encountered in a program, the location counter of the current segment is incremented by
the value of the expression. The sum of the location counter and the specified expression should not exceed the
limitations of the current address space.

The following statement create a 40-byte buffer in the internal data segment:

DSEG AT 30H ;PUT IN DATA SEGMENT (ABSOLUTE, INTERNAL)
LENGTH EQU 40
BUFFER: DS LENGRH ;40 BYTES RESERVED

The label BUFFER represents the address of the first location of reserved memory. For this example, the buffer
begins at address 30H because "AT 30H" is specified with DSEG. The buffer could be cleared using the following
instruction sequence:

MOV  R7, #LENGTH

MOV RO, #BUFFER
LOOP: MOV  @RO, #0

DINZ R7, LOOP

(continue)
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To create a 1000-byte buffer in external RAM starting at 4000H, the following directives could be used:

XSTART EQU 4000H
XLENGTH EQU 1000

XSEG AT  XSTART
XBUFFER: DS XLENGTH

This buffer could be cleared with the following instruction sequence:
MOV DPTR, #XBUFFER

LOOP: CLR A
MOVX @DPTR, A

INC DPTR

MOV A, DPL

CINE A, #LOW (XBUFFER + XLENGTH + 1), LOOP
MOV A, DPH

CINE A, #HIGH (XBUFFER + XLENGTH + 1), LOOP
(continue)

This is an excellent example of a powerful use of ASM51's operators and assemble-time expressions. Since an
instruction does not exist to compare the data pointer with an immediate value, the operation must be fabricated
from available instructions. Two compares are required, one each for the high- and low-bytes of the DPTR. Fur-
thermore, the compare-and-jump-if-not-equal instruction works only with the accumulator or a register, so the
data pointer bytes must be moved into the accumulator before the CINE instruction. The loop terminates only
when the data pointer has reached XBUFFER + LENGTH + 1. (The "+1" is needed because the data pointer is
incremented after the last MOV X instruction.)

DBIT The format for the DBIT (define bit) directive is,
[label:] DBIT  expression

The DBIT directive reserves space in bit units. It can be used only in a BIT segment. The expression must be a
valid assemble-time expression with no forward references. When the DBIT statement is encountered in a pro-
gram, the location counter of the current (BIT) segment is incremented by the value of the expression. Note that
in a BIT segment, the basic unit of the location counter is bits rather than bytes. The following directives creat

three flags in a absolute bit segment:

BSEG ;BIT SEGMENT (ABSOLUTE)
KEFLAG: DBIT 1 ;KEYBOARD STATUS
PRFLAG: DBIT 1 ;PRINTER STATUS
DKFLAG: DBIT 1 ;DISK STATUS

Since an address is not specified with BSEG in the example above, the address of the flags defined by DBIT
could be determined (if one wishes to to so) by examining the symbol table in the .LST or .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 ASM51. However, for very large programs (several
thousand lines of code, or more), it makes sense to partition the problem into modules, where, for example, each
module may encompass several files containing routines having a common purpose.

Segment Selection Directives

When the assembler encounters a segment selection directive, it diverts the following code or data into the select-
ed segment until another segment is selected by a segment selection directive. The directive may select may select
a previously defined relocatable segment or optionally create and select absolute segments.

RSEG (Relocatable Segment)  The format for the RSEG (relocatable segment) directive is
RSEG segment_name

Where "segment name" is the name of a relocatable segment previously defined with the SEGMENT directive.
RSEG is a "segment selection" directive that diverts subsequent code or data into the named segment until another
segment selection directive is encountered.

Selecting Absolute Segments RSEG selects a relocatable segment. An "absolute" segment, on the other
hand, is selected using one of the directives:

CSEG (AT address)
DSEG (AT address)
ISEG (AT address)
BSEG (AT address)
XSEG (AT address)

These directives select an absolute segment within the code, internal data, indirect internal data, bit, or external
data address spaces, respectively. If an absolute address is provided (by indicating "AT address"), the assembler
terminates the last absolute address segment, if any, of the specified segment type and creates a new absolute seg-
ment starting at that address. If an absolute address is not specified, the last absolute segment of the specified type
is continuted. If no absolute segment of this type was previously selected and the absolute address is omitted, a
new segment is created starting at location 0. Forward references are not allowed and start addresses must be ab-
solute.

Each segment has its own location counter, which is always set to 0 initially. The default segment is an ab-
solute code segment; therefore, the initial state of the assembler is location 0000H in the absolute code segment.
When another segment is chosen for the first time, the location counter of the former segment retains the last
active value. When that former segment is reselected, the location counter picks up at the last active value. The
ORG directive may be used to change the location counter within the currently selected segment.

ASSEMBLER CONTROLS

Assembler controls establish the format of the listing and object files by regulating the actions of ASM51. For the
most part, assembler controls affect the look of the listing file, without having any affect on the program itself.
They can be entered on the invocation line when a program is assembled, or they can be placed in the source file.
Assembler controls appearing in the source file must be preceded with a dollor sign and must begin in column 1.
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There are two categories of assembler controls: primary and general. Primary controls can be placed in the
invocation line or at the beginnig of the source program. Only other primary controls may precede a primary con-

trol. General controls may be placed anywhere in the source program.

LINKER OPERATION

In developing large application programs, it is common to divide tasks into subprograms or modules containing
sections of code (usually subroutines) that can be written separately from the overall program. The term "modu-
lar programming" refers to this programming strategy. Generally, modules are relocatable, meaning they are not
intended for a specific address in the code or data space. A linking and locating program is needed to combine the
modules into one absolute object module that can be executed.

Intel's RL51 is a typical linker/locator. It processes a series of relocatable object modules as input and creates
an executable machine language program (PROGRAM, perhaps) and a listing file containing a memory map and
symbol table (PROGRAM.M51). This is illustrated in following figure.

FILE3.0OBJ PROGRAM.ABS
FILE2.0BJ
FILE1.OBJ

PROGRAM.MAP
Legend

QO Utility program
[ User file

Linker operation

As relocatable modules are combined, all values for external symbols are resolved with values inserted into
the output file. The linker is invoked from the system prompt by

RL51 input_list [TO output file] [location_controls]

The input_list is a list of relocatable object modules (files) separated by commas. The output_list is the name
of the output absolute object module. If none is supplied, it defaults to the name of the first input file without any
suffix. The location_controls set start addresses for the named segments.

For example, suppose three modules or files (MAIN.OBJ, MESSAGES.OBJ, and SUBROUTINES.OBJ) are
to be combined into an executable program (EXAMPLE), and that these modules each contain two relocatable
segments, one called EPROM of type CODE, and the other called ONCHIP of type DATA. Suppose further that
the code segment is to be executable at address 4000H and the data segment is to reside starting at address 30H (in
internal RAM). The following linker invocation could be used:

RS51  MAIN.OBJ, MESSAGES.OBJ, SUBROUTINES.OBJ TO EXAMPLE & CODE
(EPROM (4000H) DATA (ONCHIP (30H))

Note that the ampersand character "&" is used as the line continuaton character.

If the program begins at the label START, and this is the first instruction in the MAIN module, then execu-
tion begins at address 4000H. If the MAIN module was not linked first, or if the label START is not at the begin-
ning of MAIN, then the program's entry point can be determined by examining the symbol table in the listing file
EXAMPLE.M51 created by RL51. By default, EXAMPLE.M51 will contain only the link map. If a symbol table
is desired, then each source program must have used the SDEBUG control. The following table shows the assem-
bler controls supported by ASM51.
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Assembler controls supported by ASMS51
PRIMARY/
NAME GENERAL DEFAULT ABBREV. MEANING
DATE (date) P DATE() DA Place string in header (9 char. max.)
DEBUG P NODEBUG DB Outputs debug symbol information to object file
EJECT G not applicable EJ Continue listing on next page
ERRORPRINT P NOERRORPRINT EP Designates a file to receive error messages in addition to the
(file) listing file (defauts to console)
NOERRORPRINT P NOERRORPRINT NOEP |Designates that error messages will be printed in listing file
only
GEN G GENONLY GO  |List only the fully expanded source as if all lines generated
by a macro call were already in the source file
GENONLY G GENONLY NOGE |List only the original source text in the listing file
INCLUED(file) G not applicable IC Designates a file to be included as part of the program
LIST G LIST LI Print subsequent lines of source code in listing file
NOLIST G LIST NOLI |Do not print subsequent lines of source code in lisitng file
MACRO P MACRO(50) MR  [Evaluate and expand all macro calls. Allocate percentage of]
(men_precent) free memory for macro processing
NOMACRO P MACRO(50) NOMR |Do not evalutate macro calls
MODS1 P MODS1 MO  |Recognize the 8051-specific predefined special function
registers
NOMODS51 P MODS1 NOMO |Do not recognize the 8051-specific predefined special
function registers
OBJECT(file) P OBJECT(source.OBJ) (0)] Designates file to receive object code
NOOBJECT P OBJECT(source.OBJ)[ NOOJ [Designates that no object file will be created
PAGING P PAGING PI Designates that listing file be broken into pages and each
will have a header
NOPAGING P PAGING NOPI |Designates that listing file will contain no page breaks
PAGELENGTH P PAGELENGT(60) PL Sets maximun number of lines in each page of listing file
N) (range=10 to 65536)
PAGE WIDTH (N) P PAGEWIDTH(120) PW  |Set maximum number of characters in each line of listing
file (range = 72 to 132)
PRINT(file) P PRINT(source.LST) PR Designates file to receive source listing
NOPRINT P PRINT(source.LST) | NOPR |Designates that no listing file will be created
SAVE G not applicable SA Stores current control settings from SAVE stack
RESTORE G not applicable RS Restores control settings from SAVE stack
REGISTERBANK P REGISTERBANK(0) RB Indicates one or more banks used in program module
(rb,...)
NOREGISTER- P REGISTERBANK(0)| NORB |Indicates that no register banks are used
BANK
SYMBOLS P SYMBOLS SB Creates a formatted table of all symbols used in program
NOSYMBOLS P SYMBOLS NOSB [Designates that no symbol table is created
TITLE(string) G TITLE( ) TT Places a string in all subsequent page headers (max.60
characters)
WORKFILES P same as source WF  |Designates alternate path for temporay workfiles
(path)
XREF P NOXREF XR  [Creates a cross reference listing of all symbols used in
program
NOXREF P NOXREF NOXR |Designates that no cross reference list is created
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MACROS

The macro processing facility (MPL) of ASMS51 is a "string replacement" facility. Macros allow frequently used
sections of code be defined once using a simple mnemonic and used anywhere in the program by inserting the
mnemonic. Programming using macros is a powerful extension of the techniques described thus far. Macros can
be defined anywhere in a source program and subsequently used like any other instruction. The syntax for macro
definition is

%*DEFINE (call_pattern) (macro_body)

Once defined, the call pattern is like a mnemonic; it may be used like any assembly language instruction by
placing it in the mnemonic field of a program. Macros are made distinct from "real" instructions by preceding
them with a percent sign, "%". When the source program is assembled, everything within the macro-body, on
a character-by-character basis, is substituted for the call-pattern. The mystique of macros is largely unfounded.
They provide a simple means for replacing cumbersome instruction patterns with primitive, easy-to-remember
mnemonics. The substitution, we reiterate, is on a character-by-character basis—nothing more, nothing less.

For example, if the following macro definition appears at the beginning of a source file,

%*DEFINE (PUSH_DPTR)
(PUSH DPH
PUSH DPL
)

then the statement
%PUSH_DPTR
will appear in the .LST file as

PUSH DPH
PUSH DPL

The example above is a typical macro. Since the 8051 stack instructions operate only on direct addresses,
pushing the data pointer requires two PUSH instructions. A similar macro can be created to POP the data pointer.
There are several distinct advantages in using macros:

A source program using macros is more readable, since the macro mnemonic is generally more indicative
of the intended operation than the equivalent assembler instructions.

The source program is shorter and requires less typing.

Using macros reduces bugs

Using macros frees the programmer from dealing with low-level details.

The last two points above are related. Once a macro is written and debugged, it is used freely without the worry
of bugs. In the PUSH _DPTR example above, if PUSH and POP instructions are used rather than push and pop
macros, the programmer may inadvertently reverse the order of the pushes or pops. (Was it the high-byte or low-
byte that was pushed first?) This would create a bug. Using macros, however, the details are worked out once—
when the macro is written—and the macro is used freely thereafter, without the worry of bugs.

Since the replacement is on a character-by-character basis, the macro definition should be carefully con-
structed with carriage returns, tabs, ect., to ensure proper alignment of the macro statements with the rest of the
assembly language program. Some trial and error is required.

There are advanced features of ASM51's macro-processing facility that allow for parameter passing, local
labels, repeat operations, assembly flow control, and so on. These are discussed below.
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Parameter Passing

A macro with parameters passed from the main program has the following modified format:

%*DEFINE (macro_name (parameter_list)) (macro_body)
For example, if the following macro is defined,
%*DEFINE (CMPA# (VALUE))
(CINE A, #%VALUE, $ +3
)

then the macro call
%CMPA# (20H)
will expand to the following instruction in the .LST file:
CINE A, #20H,$+3
Although the 8051 does not have a "compare accumulator” instruction, one is easily created using the CINE
instruction with "$+3" (the next instruction) as the destination for the conditional jump. The CMPA# mnemonic
may be easier to remember for many programmers. Besides, use of the macro unburdens the programmer from
remembering notational details, such as "$+3."
Let's develop another example. It would be nice if the 8051 had instructions such as
JUMP IF ACCUMULATOR GREATER THAN X
JUMP IF ACCUMULATOR GREATER THAN OR EQUAL TO X
JUMP IF ACCUMULATOR LESS THAN X
JUMP IF ACCUMULATOR LESS THAN OR EQUAL TO X
but it does not. These operations can be created using CINE followed by JC or JNC, but the details are tricky.

Suppose, for example, it is desired to jump to the label GREATER _THAN if the accumulator contains an ASCII
code greater than "Z" (5AH). The following instruction sequence would work:

CINE A, #5BH, $=3

INC GREATER THAN
The CJINE instruction subtracts 5BH (i.e., "Z" + 1) from the content of A and sets or clears the carry flag accord-
ingly. CINE leaves C=1 for accumulator values 00H up to and including SAH. (Note: SAH-5SBH<O0, therefore
C=1; but SBH-5SBH=0, therefore C=0.) Jumping to GREATER THAN on the condition "not carry" correctly
jumps for accumulator values SBH, SCH, SDH, and so on, up to FFH. Once details such as these are worked out,
they can be simplified by inventing an appropriate mnemonic, defining a macro, and using the macro instead of

the corresponding instruction sequence. Here's the definition for a "jump if greater than" macro:

%*DEFINE (JGT (VALUE, LABEL))
(CINE A, #%VALUE+1, $+3  ;JGT
JNC  %LABEL
)

To test if the accumulator contains an ASCII code greater than "Z," as just discussed,the macro would be called as
%JGT  ('Z', GREATER THAN)
ASMS51 would expand this into

CINE A, #5BH, $+3 JGT
INC GREATER THAN

The JGT macro is an excellent example of a relevant and powerful use of macros. By using macros, the program-
mer benefits by using a meaningful mnemonic and avoiding messy and potentially bug-ridden details.
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Local Labels
Local labels may be used within a macro using the following format:

%*DEFINE (macro_name [(parameter_list)])
[LOCAL list of local labels] (macro_body)

For example, the following macro definition

%*DEFINE  (DEC_DPTR) LOCAL SKIP

(DEC  DPL :DECREMENT DATA POINTER
MOV A, DPL
CINE A, #OFFH, %SKIP
DEC DPL

%SKIP: )

would be called as
%DEC_DPTR
and would be expanded by ASMS51 into

DEC  DPL :DECREMENT DATA POINTER
MOV A, DPL

CINE A, #0FFH, SKIPOO

DEC  DPH

SKIPOO:

Note that a local label generally will not conflict with the same label used elsewhere in the source program, since
ASMS51 appends a numeric code to the local label when the macro is expanded. Furthermore, the next use of the
same local label receives the next numeric code, and so on.

The macro above has a potential "side effect." The accumulator is used as a temporary holding place for
DPL. If the macro is used within a section of code that uses A for another purpose, the value in A would be lost.
This side effect probably represents a bug in the program. The macro definition could guard against this by saving
A on the stack. Here's an alternate definition for the DEC_DPTR macro:

%*DEFINE (DEC_DPTR) LOCAL SKIP
(PUSHACC

DEC DPL ;DECREMENT DATA POINTER
MOV A, DPL
CINE A, #0FFH, %SKIP
DEC DPH

%SKIP: POP ACC
)

Repeat Operations

This is one of several built-in (predefined) macros. The format is
%REPEAT (expression) (text)
For example, to fill a block of memory with 100 NOP instructions,

%REPEAT  (100)
(NOP

)
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Control Flow Operations

The conditional assembly of section of code is provided by ASM51's control flow macro definition. The format is

%IF (expression) THEN (balanced_text)
[ELSE (balanced text)] FI

For example,

INTRENAL EQU 1 ;1 =8051 SERIAL I/0O DRIVERS
;0 = 8251 SERIAL I/0O DRIVERS

%IF (INTERNAL) THEN

(INCHAR: . ;8051 DRIVERS
OUTCHR:

) ELSE
(INCHAR: . ;8251 DRIVERS
OUTCHR:

)

In this example, the symbol INTERNAL is given the value 1 to select I/O subroutines for the 8051's serial port,
or the value 0 to select I/O subroutines for an external UART, in this case the 8251. The IF macro causes ASM51
to assemble one set of drivers and skip over the other. Elsewhere in the program, the INCHAR and OUTCHR
subroutines are used without consideration for the particular hardware configuration. As long as the program as
assembled with the correct value for INTERNAL, the correct subroutine is executed.
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MiZB: CiEE %I

ADVANTAGES AND DISADVANTAGES OF 8051 C

The advantages of programming the 8051 in C as compared to assembly are:
» Offers all the benefits of high-level, structured programming languages such as C, including the ease of
writing subroutines
» Often relieves the programmer of the hardware details that the complier handles on behalf of the
programmer
» Easier to write, especially for large and complex programs
* Produces more readable program source codes
Nevertheless, 8051 C, being very similar to the conventional C language, also suffers from the following disad-
vantages:
* Processes the disadvantages of high-level, structured programming languages.
» Generally generates larger machine codes
* Programmer has less control and less ability to directly interact with hardware

To compare between 8051 C and assembly language, consider the solutions to the Example—Write a program us-
ing Timer 0 to create a I KHz square wave on P1.0.
A solution written below in 8051 C language:

sbit portbit = P1"0; /*Use variable portbit to refer to P1.0*/
main ()
{
TMOD = 1;
while (1)
{
THO = OxFE;
TLO = 0xC;
TRO=1;
while (TFO !=1);
TRO = 0;
TF0 =0;
portbit = |(P1.70);
b
b
A solution written below in assembly language:
ORG 8100H
MOV  TMOD, #01H ;16-bit timer mode
LOOP: MOV  THO, #OFEH ;-500 (high byte)
MOV  TLO, #0CH ;-500 (low byte)
SETB  TRO ;start timer
WAIT: JNB TFO, WAIT ;wait for overflow
CLR TRO ;stop timer
CLR TFO ;clear timer overflow flag
CPL P1.0 ;toggle port bit
SIMP  LOOP ;repeat
END
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Notice that both the assembly and C language solutions for the above example require almost the same number of
lines. However, the difference lies in the readability of these programs. The C version seems more human than as-
sembly, and is hence more readable. This often helps facilitate the human programmer's efforts to write even very
complex programs. The assembly language version is more closely related to the machine code, and though less
readable, often results in more compact machine code. As with this example, the resultant machine code from the
assembly version takes 83 bytes while that of the C version requires 149 bytes, an increase of 79.5%!

The human programmer's choice of either high-level C language or assembly language for talking to the
8051, whose language is machine language, presents an interesting picture, as shown in following figure.

Human language » C (high-level) language
Eg. English, Malay, Chinese — Eg. for (x=0; x<9; x++)...
Y
Complier
B | Assembly language
. < Eg. MOV, ADD, SUB
Machine language
Eg. 10011101 0101010101 | 4 Assembler | |

Conversion between human, high-level, assembly, and machine language
8051 C COMPILERS

We saw in the above figure that a complier is needed to convert programs written in 8051 C language into ma-
chine language, just as an assembler is needed in the case of programs written in assembly language. A complier
basically acts just like an assembler, except that it is more complex since the difference between C and machine
language is far greater than that between assembly and machine language. Hence the complier faces a greater task
to bridge that difference.

Currently, there exist various 8051 C complier, which offer almost similar functions. All our examples and
programs have been compiled and tested with Keil's p Vision 2 IDE by Keil Software, an integrated 8051 pro-
gram development envrionment that includes its C51 cross compiler for C. A cross compiler is a compiler that
normally runs on a platform such as IBM compatible PCs but is meant to compile programs into codes to be run
on other platforms such as the 8051.

DATA TYPES

8051 C is very much like the conventional C language, except that several extensions and adaptations have been
made to make it suitable for the 8051 programming environment. The first concern for the 8051 C programmer is
the data types. Recall that a data type is something we use to store data. Readers will be familiar with the basic C
data types such as int, char, and float, which are used to create variables to store integers, characters, or floating-
points. In 8051 C, all the basic C data types are supported, plus a few additional data types meant to be used spe-
cifically with the 8051.

The following table gives a list of the common data types used in 8051 C. The ones in bold are the specific
8051 extensions. The data type bit can be used to declare variables that reside in the 8051's bit-addressable loca-
tions (namely byte locations 20H to 2FH or bit locations 00H to 7FH). Obviously, these bit variables can only
store bit values of either 0 or 1. As an example, the following C statement:

bit flag=0;

declares a bit variable called flag and initializes it to 0.
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Data types used in 8051 C language

Data Type Bits | Bytes |Value Range

bit 1 0to 1

signed char 8 1 |-128 to +127

unsigned char 8 1 ]0to255

enum 16 2 [-32768 to +32767

signed short 16 2 [-32768 to +32767

unsigned short 16 2 |0to 65535

signed int 16 2 |-32768 to +32767

unsigned int 16 2 |0to 65535

signed long 32 4 |-2,147,483,648 to +2,147,483,647
unsigned long 32 4 10 t04,294,967,295

float 32 4 |£1.175494E-38 to +£3.402823E+38
sbit 1 Otol

sfr 8 1 |0to 255

sfr16 16 2 |0to 65535

The data type sbit is somewhat similar to the bit data type, except that it is normally used to declare 1-bit
variables that reside in special function registes (SFRs). For example:

sbit P=0xDO0;

declares the sbit variable P and specifies that it refers to bit address DOH, which is really the LSB of the PSW
SFR. Notice the difference here in the usage of the assignment ("=") operator. In the context of sbit declarations,
it indicatess what address the sbit variable resides in, while in bit declarations, it is used to specify the initial
value of the bit variable.

Besides directly assigning a bit address to an sbit variable, we could also use a previously defined sfr vari-

able as the base address and assign our sbit variable to refer to a certain bit within that sfr. For example:

sfr PSW = 0xDO0;
sbit P =PSW"0;
This declares an sfr variable called PSW that refers to the byte address DOH and then uses it as the base address
to refer to its LSB (bit 0). This is then assigned to an sbit variable, P. For this purpose, the carat symbol (") is used
to specify bit position 0 of the PSW.
A third alternative uses a constant byte address as the base address within which a certain bit is referred. As
an illustration, the previous two statements can be replaced with the following:

sbit P=0xD0 " 0;
Meanwhile, the sfr data type is used to declare byte (8-bit) variables that are associated with SFRs. The
statement:
sfr IE = 0xAS;

declares an sfr variable IE that resides at byte address ASH. Recall that this address is where the Interrupt Enable
(IE) SFR is located; therefore, the sfr data type is just a means to enable us to assign names for SFRs so that it is
easier to remember.

The sfr16 data type is very similar to sfr but, while the sfr data type is used for 8-bit SFRs, sfr16 is used for
16-bit SFRs. For example, the following statement:

sfr16 DPTR = 0x82;
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declares a 16-bit variable DPTR whose lower-byte address is at 82H. Checking through the 8051 architecture,
we find that this is the address of the DPL SFR, so again, the sfr16 data type makes it easier for us to refer to the
SFRs by name rather than address. There's just one thing left to mention. When declaring sbit, sfr, or sfr16 vari-
ables, remember to do so outside main, otherwise you will get an error.

In actual fact though, all the SFRs in the 8051, including the individual flag, status, and control bits in the
bit-addressable SFRs have already been declared in an include file, called reg51.h, which comes packaged with
most 8051 C compilers. By using reg51.h, we can refer for instance to the interrupt enable register as simply IE
rather than having to specify the address A8H, and to the data pointer as DPTR rather than 82H. All this makes
8051 C programs more human-readable and manageable. The contents of reg51.h are listed below.

/*
REG51.H
Header file for generic 8051 microcontroller.

*/
/* BYTE Register */ sbit 1IE1 = 0x8B;
sfr PO = 0x80; sbit IT1 0x8A;
sfr P1 = 0x90; sbit 1EO 0x89;
sfr P2 = 0xAO0; sbit 1TO = 0x88;
sfr P3 = 0xBO0; /* 1E */
sfr PSW = 0xDO; sbit EA = 0xAF;
sfr ACC = 0xEOQ; sbit ES 0xAC;
sfr B = 0xFO; sbit ET1 0xAB;
sfr SP = 0x81; sbit EX1 0xAA;
sfr DPL = 0x82; sbit ETO 0xA9;
sfr DPH = 0x83; sbit EXO0 = 0xAS,;
sfr PCON = 0x87; /* 1P */
sfr TCON = 0x88; sbit PS = 0xBC;
sfr TMOD = 0x89; sbit PT1 0xBB;
sfr TLO = 0x8A; sbit PX1 0xBA;
sfr TL1 = 0x8B; sbit PTO 0xB9;
sfr THO = 0x8C; sbit PX0 = 0xBS;
sfr TH1 = 0x8D; /* P3 */
sfr 1IE = 0xAS,; sbit RD = 0xB7;
sfr 1P = 0xBS; sbit WR 0xB6;
sfr SCON = 0x98; sbit T1 = 0xBS5;
sfr SBUF = 0x99; sbit TO = 0xB4;
/* BIT Register */ sbit INT1 0xB3;
/* PSW */ sbit INTO 0xB2;
sbit CY = 0xD7; sbit TXD 0xB1;
sbit AC = 0xD6; sbit RXD = 0xBO0;
sbit FO = 0xDS5; /* SCON */
sbit RS1 = 0xD4; sbit SMO = 0x9F;
sbit RSO = 0xD3; sbit SM1 0x9E;
sbit ov = 0xD2; sbit SM2 0x9D;
sbit P = 0xDO; sbit REN 0x9C;
/* TCON */ sbit TBS8 0x9B;
sbit TF1 = 0x8F; sbit RB8 0x9A;
sbit TR1 0x8E; sbit TI 0x99;
sbit TFO 0x8D; sbit RI = 0x98;
sbit TRO = 0x8C;
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MEMORY TYPES AND MODELS

The 8051 has various types of memory space, including internal and external code and data memory. When de-
claring variables, it is hence reasonable to wonder in which type of memory those variables would reside. For this
purpose, several memory type specifiers are available for use, as shown in following table.

Memory types used in 8051 C language
Memory Type Description (Size)
code Code memory (64 Kbytes)
data Directly addressable internal data memory (128 bytes)
idata Indirectly addressable internal data memory (256 bytes)
bdata Bit-addressable internal data memory (16 bytes)
xdata External data memory (64 Kbytes)
pdata Paged external data memory (256 bytes)

The first memory type specifier given in above table is code. This is used to specify that a variable is to reside in
code memory, which has a range of up to 64 Kbytes. For example:

char code errormsg[ | ="An error occurred" ;

declares a char array called errormsg that resides in code memory.
If you want to put a variable into data memory, then use either of the remaining five data memory specifiers
in above table. Though the choice rests on you, bear in mind that each type of data memory affect the speed of ac-

cess and the size of available data memory. For instance, consider the following declarations:

signed int data numl;
bit bdata numbit;
unsigned int xdata num?2;

The first statement creates a signed int variable numl that resides in inernal data memory (00H to 7FH). The next
line declares a bit variable numbit that is to reside in the bit-addressable memory locations (byte addresses 20H
to 2FH), also known as bdata. Finally, the last line declares an unsigned int variable called num?2 that resides in
external data memory, xdata. Having a variable located in the directly addressable internal data memory speeds
up access considerably; hence, for programs that are time-critical, the variables should be of type data. For other
variants such as 8052 with internal data memory up to 256 bytes, the idata specifier may be used. Note however
that this is slower than data since it must use indirect addressing. Meanwhile, if you would rather have your vari-
ables reside in external memory, you have the choice of declaring them as pdata or xdata. A variable declared
to be in pdata resides in the first 256 bytes (a page) of external memory, while if more storage is required, xdata
should be used, which allows for accessing up to 64 Kbytes of external data memory.

What if when declaring a variable you forget to explicitly specify what type of memory it should reside in, or
you wish that all variables are assigned a default memory type without having to specify them one by one? In this
case, we make use of memory models. The following table lists the various memory models that you can use.

Memory models used in 8051 C language
Memory Model Description
Small Variables default to the internal data memory (data)
Compact Variables default to the first 256 bytes of external data memory (pdata)
Large Variables default to external data memory (xdata)
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A program is explicitly selected to be in a certain memory model by using the C directive, #pragma. Otherwise,
the default memory model is small. It is recommended that programs use the small memory model as it allows for
the fastest possible access by defaulting all variables to reside in internal data memory.

The compact memory model causes all variables to default to the first page of external data memory while
the large memory model causes all variables to default to the full external data memory range of up to 64 Kbytes.

ARRAYS

Often, a group of variables used to store data of the same type need to be grouped together for better readability.
For example, the ASCII table for decimal digits would be as shown below.

ASCII table for decimal digits

Decimal Digit ASCII Code In Hex

0 30H
31H
32H
33H
34H
35H
36H
37H
38H
39H

Ol |Q|n|[n|B]|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;
B
Once such a structure has been declared, it can be used like a data type specifier to create structure variables that
have the member's name, age, and DOB. For example:

struct  person grace = {"Grace", 22, 01311980};
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would create a structure variable grace to store the name, age, and data of birth of a person called Grace. Then in
order to access the specific members within the person structure variable, use the variable name followed by the
dot operator (.) and the member name. Therefore, grace.name, grace.age, grace.DOB would refer to Grace's name,
age, and data of birth, respectively.

POINTERS

When programming the 8051 in assembly, sometimes register such as R0, R1, and DPTR are used to store the ad-
dresses of some data in a certain memory location. When data is accessed via these registers, indirect addressing
is used. In this case, we say that RO, R1, or DPTR are used to point to the data, so they are essentially pointers.
Correspondingly in C, indirect access of data can be done through specially defined pointer variables. Point-
ers are simply just special types of variables, but whereas normal variables are used to directly store data, pointer
variables are used to store the addresses of the data. Just bear in mind that whether you use normal variables or
pointer variables, you still get to access the data in the end. It is just whether you go directly to where it is stored
and get the data, as in the case of normal variables, or first consult a directory to check the location of that data
before going there to get it, as in the case of pointer variables.
Declaring a pointer follows the format:

data type  *pointer name;

where
data_type refers to which type of data that the pointer is pointing to
* denotes that this is a pointer variable
pointer name is the name of the pointer

As an example, the following declarations:

int  * numPtr
int num;
numPtr = &num;

first declares a pointer variable called numPtr that will be used to point to data of type int. The second declaration
declares a normal variable and is put there for comparison. The third line assigns the address of the num variable
to the numPtr pointer. The address of any variable can be obtained by using the address operator, &, as is used in
this example. Bear in mind that once assigned, the numPtr pointer contains the address of the num variable, not
the value of its data.

The above example could also be rewritten such that the pointer is straightaway initialized with an address
when it is first declared:

int num;
int  * numPtr = &num,;

In order to further illustrate the difference between normal variables and pointer variables, consider the fol-
lowing, which is not a full C program but simply a fragment to illustrate our point:

int num=7,

int  * numPtr = &num;
printf ("%d\n", num);
printf ("%d\n", numPtr);
printf ("%d\n", &num);
printf ("%d\n", *numPtr);
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The first line declare a normal variable, num, which is initialized to contain the data 7. Next, a pointer variable,
numPtr, is declared, which is initialized to point to the address of num. The next four lines use the printf( ) func-
tion, which causes some data to be printed to some display terminal connected to the serial port. The first such
line displays the contents of the num variable, which is in this case the value 7. The next displays the contents of
the numPtr pointer, which is really some weird-looking number that is the address of the num variable.The third
such line also displays the addresss of the num variable because the address operator is used to obtain num's ad-
dress. The last line displays the actual data to which the numPtr pointer is pointing, which is 7. The * symbol is
called the indirection operator, and when used with a pointer, indirectly obtains the data whose address is pointed

to by the pointer. Therefore, the output display on the terminal would show:
7
13452 (or some other weird-looking number)
13452 (or some other weird-looking number)
7

A Pointer's Memory Type

Recall that pointers are also variables, so the question arises where they should be stored. When declaring point-
ers, we can specify different types of memory areas that these pointers should be in, for example:

int * xdata numPtr = & num;
This is the same as our previous pointer examples. We declare a pointer numPtr, which points to data of type int
stored in the num variable. The difference here is the use of the memory type specifier xdata after the *. This is
specifies that pointer numPtr should reside in external data memory (xdata), and we say that the pointer's memory
type is xdata.

Typed Pointers

We can go even further when declaring pointers. Consider the example:
int data * xdata numPtr= &num;

The above statement declares the same pointer numPtr to reside in external data memory (xdata), and this pointer
points to data of type int that is itself stored in the variable num in internal data memory (data). The memory type
specifier, data, before the * specifies the data memory type while the memory type specifier, xdata, after the *
specifies the pointer memory type.

Pointer declarations where the data memory types are explicitly specified are called typed pointers. Typed
pointers have the property that you specify in your code where the data pointed by pointers should reside. The
size of typed pointers depends on the data memory type and could be one or two bytes.

Untyped Pointers

When we do not explicitly state the data memory type when declaring pointers, we get untyped pointers, which
are generic pointers that can point to data residing in any type of memory. Untyped pointers have the advantage
that they can be used to point to any data independent of the type of memory in which the data is stored. All un-
typed pointers consist of 3 bytes, and are hence larger than typed pointers. Untyped pointers are also generally
slower because the data memory type is not determined or known until the complied program is run at runtime.
The first byte of untyped pointers refers to the data memory type, which is simply a number according to the fol-
lowing table. The second and third bytes are,respectively,the higher-order and lower-order bytes of the address
being pointed to.
An untyped pointer is declared just like normal C, where:
int * xdata numPtr = &num;

does not explicitly specify the memory type of the data pointed to by the pointer. In this case, we are using un-
typed pointers.
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Data memory type values stored in first byte of untyped pointers
Value Data Memory Type
1 idata
2 xdata
3 pdata
4 data/bdata
5 code
FUNCTIONS

In programming the 8051 in assembly, we learnt the advantages of using subroutines to group together common
and frequently used instructions. The same concept appears in 8051 C, but instead of calling them subroutines, we
call them functions. As in conventional C, a function must be declared and defined. A function definition includes
a list of the number and types of inputs, and the type of the output (return type), puls a description of the internal
contents, or what is to be done within that function.

The format of a typical function definition is as follows:

return_type function name (arguments) [memory] [reentrant] [interrupt] [using]

{
b

where
return_type refers to the data type of the return (output) value
function_name is any name that you wish to call the function as
arguments is the list of the type and number of input (argument) values
memory refers to an explicit memory model (small, compact or large)
reentrant refers to whether the function is reentrant (recursive)
interrupt indicates that the function is acctually an ISR
using explicitly specifies which register bank to use

Consider a typical example, a function to calculate the sum of two numbers:

int sum (int a, int b)

{
}

This function is called sum and takes in two arguments, both of type int. The return type is also int, meaning that
the output (return value) would be an int. Within the body of the function, delimited by braces, we see that the re-
turn value is basically the sum of the two agruments. In our example above, we omitted explicitly specifying the
options: memory, reentrant, interrupt, and using. This means that the arguments passed to the function would be
using the default small memory model, meaning that they would be stored in internal data memory. This function
is also by default non-recursive and a normal function, not an ISR. Meanwhile, the default register bank is bank 0.

return a + b;

Parameter Passing

In 8051 C, parameters are passed to and from functions and used as function arguments (inputs). Nevertheless, the
technical details of where and how these parameters are stored are transparent to the programmer, who does not
need to worry about these techinalities. In 8051 C, parameters are passed through the register or through memory.
Passing parameters through registers is faster and is the default way in which things are done. The registers used
and their purpose are described in more detail below.
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Registers used in parameter passing

Number of Argument [Char / 1-Byte Pointer| INT / 2-Byte Pointer | Long/Float | Generic Pointer
1 R7 R6 & R7 R4-R7 R1-R3
2 RS R4 &R5 R4-R7
3 R3 R2 & R3

Since there are only eight registers in the 8051, there may be situations where we do not have enough regist-
ers for parameter passing. When this happens, the remaining parameters can be passed through fixed memory loa-
cations. To specify that all parameters will be passed via memory, the NOREGPARMSs control directive is used.
To specify the reverse, use the REGPARMs control directive.

Return Values

Unlike parameters, which can be passed by using either registers or memory locations, output values must be
returned from functions via registers. The following table shows the registers used in returning different types of
values from functions.

Registers used in returning values from functions
Return Type Register Description
bit Carry Flag (C)
char/unsigned char/1-byte pointer|R7
int/unsigned int/2-byte pointer |R6 & R7 MSB in R6, LSB in R7
long/unsigned long R4-R7 MSB in R4, LSB in R7
float R4-R7 32-bit IEEE format
generic pointer R1-R3 Memory type in R3, MSB in R2, LSB in R1
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Bi#5RC: STCI12C5410AD AR5 S H B SHFE

Absolute Maximum Ratings

Parameter Symbol Min Max Unit
Srotage temperature TST -55 +125 c
Operating temperature (I) TA -40 +85 C
Operating temperature (C) TA 0 +70 C
DC power supply (5V) VDD - VSS -0.3 +6.0 A%
DC power supply (3V) VDD - VSS -0.3 +4.0 \%
Voltage on any pin - -0.5 5.5 \%
DC Specification (5V MCU)
Sym | Parameter Sp.eciﬁcation — Test Condition
Min. | Typ Max. | Unit
Voo Operating Voltage 35 5.0 5.5 A%
Ipp Power Down Current - <0.1 | - uA 5V
IipL Idle Current - 3.0 - mA | 5V
Iee Operating Current - 4 20 mA | 5V
Vi Input Low Voltage(P0,P1,P2,P3) - - 0.8 \% 5V
Vi Input Low Voltage (RESET, XTAL1) 1.5 \% 5V
Vim Input High Voltage (P0,P1,P2,P3) 2.0 - - A% 5V
Vi Input High Voltage (RESET) 3.0 - - A% 5V
Towus Sink Current for output low (P0,P1,P2,P3) - 20 - mA | 5V
Tom, (SQOE;:I_IEUEJS;M for output high (P0,P1,P2,P3) 150 230 ) WA sv
o | Sping S up WA TUPLZES) | g o | s
I Logic 0 input current (P0,P1,P2,P3) - 18 50 uA Vpin=0V
I Logic 1 to 0 transition current (P0,P1,P2,P3) - 270 600 uA Vpin=2.0V
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DC Specification (3V MCU)

Specification .

Sym Parameter - — Test Condition
Min. | Typ | Max. | Unit

Voo Operating Voltage 2.2 33 3.8 A%

Ipp Power Down Current - <0.1 | - uA 3.3V

| Idle Current - 2.0 - mA | 3.3V

e Operating Current - 4 10 mA | 3.3V

Vi Input Low (P0,P1,P2,P3) - - 0.8 v 3.3V

Vi Input low voltage (RESET,XTALI) - - 1.5 A% 3.3V

Vi Input High (P0,P1,P2,P3) 2.0 - - A% 3.3V

Vi Input High (RESET) 3.0 - - A% 3.3V

Tow Sink Current for output low (P0,P1,P2,P3) - 20 - mA | 3.3V@Vpin=0.45V

Tou, (SQoilelir_lfu?;lr:)ent for output high (P0,P1,P2,P3) 40 70 ) UA 33V

Toms (Sls)llllsrﬁf;i 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 (P0O,P1,P2,P3) - 110 | 600 uA | Vpin=2.0V
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MOV R7, #05H

MOV RO, #20H
START: CLR P1.0

SETB P1.0

MOV R1, #02H
RXDATA: MOV SCON, #00010000B
WAIT: JNB RI, WAIT

CLR RI

MOV A, SBUF

MOV @RO, A

INC RO

DJNZ  R1, RXDATA

DJNZ  R7, START

T R S AT A R SR I A A

s BEE AR
s WCE P EBRAMELHE [X ik
s HATEANEEE, S/1L=0

; RVFHATAEALS/L=1

; ﬁﬁtéﬂ?ﬁﬁz R4 74LS 16514
3 BT 0, RV, Fﬂ%& TR
3 RigkGE

— il S

:@Mﬁu,@%?m%&

s R

s IEERAMZE X

PO =T N 911 B

s ONEERTE R, 4kt

s SAHAUR AR SE AT EN
s KT ERE AT b EE

bbb

X WA, el kT

Ko MWELR EUF, 4% LETHET RN DLTR TR, (I RAMZ, 1R HAF i th il

ﬂ‘r%o

—. B74HC164¥ B HITHIE O
TAHC1647&80r Bf N BB B A7 a8 IR I 74HC164%9 i —ANSALf i H A3z 1 HL .

12Cxxx

I e A A A

1,2 A R Qc Qn |r, Qb Q( QH
P3.0 A, B

14 74HC164
P31 104 i Vee
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M ALEAT O AR 7 SROM IR IRASHS, BATEAE HP3. 0 (RXD) &, BArmf4hH
P3.1 (TXD) ik . FEREALETERIIMER T, &7 D RIE G A — AL — 7 N 74HC164
o WEFRH I, BT T4HC164T0 A7 il , DR B AT A N FE LA e R
BERWAAL, HAEREN A, ETAHCI6AR 4 o N hnseka B =250 1458, DUEARAE

(EPNE T YRR R R

N2 S RAMEZE i X 30H . 3THAT PN 25 83 47 11 B 74HC 164 34750 H K FFEF .

START: MOV R7, #02H
MOV RO, #30H
MOV SCON, #00H
SEND: MOV A, @RO
MOV SBUF, A
WAIT: JNB TI, WAIT
CLR TI
INC RO
DJNZ R7, SEND
RET

s BEBRM T
: WEHMEFRE
; WEHTHITR0

s RENERAT DR R
s R AR KGR, TRYESE

H Hlji_‘ﬁ\iﬁ
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NAME LcdDriver
#include<reg52.h>

- 3fe sfe sk she sk sie s sk sk sk sk ste sfe she she sfe sk ske sk ske sk sk sk sk sk sk st st st sk she sk she sk ske sk sie s sk sk sk ste st sk ste st ske sk ske sk ske sk sieosie sk sk st st ste st sk st sl sk ske sk sk st sk sk sk sk skeoskeskeoskoskokoskosk
s

;the LCD is 1/3 duty and 1/3 bias; 3Com*24Seg; 9 display RAM;

; Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
;Com0: ComOData0: Seg7  Segb  Seg5 Segd  Seg3 Seg2  Segl  Seg0
; ComODatal: Segl5 Segl4 Segl3 Segl2 Segll Segl0 Seg9  Seg8

; ComOData2: Seg23  Seg22 Seg2l Seg20 Segl9 Segl8 Segl7 Segl6
;Coml: ComlData0: Seg7  Segb  Seg5 Segd  Seg3 Seg2  Segl  Seg0
; ComlDatal: Segl5 Segl4 Segl3 Segl2 Segll Segl0 Seg9  Seg8

; ComlData2: Seg23  Seg22 Seg2l Seg20 Segl9 Segl8 Segl7 Segl6
;Com2: Com2Data0: Seg7  Seg6b  Seg5 Seg4  Seg3 Seg2  Segl  Seg0
; Com2Datal: Segl5 Segl4 Segl3 Segl2 Segll Segl0 Seg9  Seg8

; Com?2Data2: Seg23  Seg22 Seg2l Seg20 Segl9 Segl8 Segl7 Segl6

sk sk ok sk ok ok ok sk ok ok ok ok ok R sk ok ok ok sk ok ok sk ok ok R sk ok ok o sk ok ok R sk ok ok R sk ok ok ok sk ok ok sk ok ok R sk sk ok sk ok ok sk ok ok Rk sk ok sk ok R kR ok Rk ok ok
9

;Com0: P370,P3”1 when P30 =P3"] =1 then Com0=VCC(=5V);
; P370=P3"1 =0 then Com0=GND(=0V);
; P370 =1, P3”1=0 then Com0=1/2 VCC;

;Coml: P372,P3"3 the same as the ComO
;:Com2: P374,P3"5 the same as the Com0

El

sbit SEG0O =P0"0
sbit SEG1 =P0"1
sbit SEG2 =P0"2
sbit SEG3 =P0"3
sbit SEG4 =P0"4
sbit SEGS =P0"5
sbit SEG6 =P0"6
sbit SEG7 =P0"7
sbit SEG8 =P170
sbit SEG9 =PI1"1
sbit SEG10 =P1"2
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sbit 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 st sie sk s sk sk sk sk sk sk ki sk sk ste sk sk sk sk sk sk sk sk sk sk stk sk sie sk ste st sk sk sk sk sk sk sk sk sk sk skosie sk sk sk sk sk sk sk sk sk sk sk sk sk skokokoteokeoskeoskoskoskoskoskosk
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
Com(OData2: DS
ComlData0: DS
ComlDatal: DS
ComlData2: DS
Com2Data0: DS
Com2Datal: DS
Com2Data2: DS
TimeS: DS

[ e e e e e e e
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t0 int SEGMENT CODE

RSEG

t0_int

USING 1

« s sfe sfe sk ske sk sie s sk sk sk ste st sfe st sfe she she sk ske sk sk sk s sk sk sk sk ste st sfe she sfe she sk ske sk sie sk st sk sk sk st st ste st sk she sk sk sk sk skeosieokok sk sk skeoskeskeoskokok
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 st s sk sk sk sk sk sk sk sk sk sk ok ok ok s s st st st sk sk sk sk sk sk sk sk sk sk sk ok sk s s st st st sk sk sk sk sk sk sk sk ok sk ok sk ok e ke ke sk sk sk sk okok
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

o 3fe sfe sfe sk ske sie stk sk sk sk sk st sfe she she sfe she sk ske sk sk sk s sk sk sk ste st st she she she she sk ske sk st sk sk sk sk ste st she st sfe sk ske sk ske sk sk stk sk sk st st steoskeskeoskeoskokoskok
5

;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,Com0ODatal,Com(OData2

« 3 sfe she sk ske sk sie s sk sk st ste s sfe she she she sk ske sk ske sk st sk sk sk st st ste she she she sk she sk ske sk sie sk sk sk sk ste st ste st she she sk ske sk ske sk stk sk sk sk sk steskeskeoskeoskoskoskok
5

InitComData:
MOV
MOV
MOV

;it will display "11111111"
ComOData0, #24H
ComODatal, #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
Com2Data2, #00H

s sk ok s ook o sk ok ok sk ok ok R sk ok ok ok sk ok ok R sk ok ok R sk ok ok sk ok ok R sk ok ok R sk sk ok ok sk ok ok koK ok Rk sk ok sk ok Rk ok R Rk kK ok
9

;reverse the display data
« 3fe sfe sfe she sk sie sk sk sk sk st st sfe st she she she sk ske sk sk sk sk sk sk sk st ste st sk she sk sk ske sk sie st sk sk sk sk ste sfe st sk sk sk ske sk ske sk sk sk sk sk sk ste st skeoskeoskeoskokokokoskokok
b

RetComData:
MOV
MOV

RetCom_0:
MOV
CPL
MOV
INC
DINZ
RET

RO,
R7,

A,
A
@R,
RO
R7,

#ComOData0 ;get the first data address
#9

@RO

A

RetCom_0

Cskskokokosk sk ok ok sk ok ok sk ok okok sk ok ok sk okokk sk ook sk skokokok kool sk okok kool kool sk okok ko okok kR sk kR kok K
2

;get the display Data and send to Output register
st sk sk ok st sk ke ok o sk sk ok o sk sk sk o s sk ke ot sk sk sk ok sk sk sk ok st sk sk ok st sk sk ok st sk sk ok st sk sk ok st sk sk ok ot sk sk ok st sk sk ok ok sk sk ok sk skosk keskosk sk ok
9

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, Com1Data0
MOV Pl, ComlDatal
MOV P2, ComlData2
INB OutFlag,OutData 10
MOV  P3, #11011101B ;:Com1 is work and is VCC
RET
OutData_10:
MOV  P3, #11010001B ;:Com1 is work and is GND
RET
OutData 2:
MOV PO, Com2Data0
MOV PI, Com?2Datal
MOV P2, Com2Data2
INB OutFlag,OutData 20
MOV  P3, #11110101B ;Com?2 is work and is VCC
SIMP  OutData 21
OutData_20:
MOV P3,#11000101B ;Com2 is work and is GND
OutData 21:
MOV TimeS, #00H
ACALL RetComData
CPL  OutFlag
RET
;======Main Code

uart main SEGMENT CODE
RSEG uart_main
USING 0
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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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fRF: —AVOOREI& S IREHIfmIRE

10K

1K
b
PL.7 A 1l
1K 1
o—li
Vee
10K
i 1K Ax
PL.6 i
1K 1 |
0—||

HMHISTC12C5410ADF 51 H 3 HLET/0 HIA] B B R g b, 98 by (HESR) S, BONSA G
BE) , TR DU AR B R, 7T AR FISTC12C5410AD & 51 5 5 AL 1/ 0 1 RISy R — A Bk 3

Feagsga i, ArBLKIE 44 1/00

MUREN RO HE R, CRAZT/0 DB E R R R R Y, B o BT RO TR
R IZ RIS, CRAZT/0 B E S BN, RN O RRES, BRI s
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BRG: anfalF| A Keil CER RO RIBKE

TEKeil CHRAFFIRBAEUI T E, AR R E KU /> 10K,

L. 7£ “Project” ZEIAHIEFE “Options for Target”
2. 1£ “Options for Target” HiE#HF “C51”

Options for Target Target 1'

Target I COutput I Listing@lﬁﬁl I ELS1 Locate I ELS1 Mi=c I Debug I

— Preprocessor Symbols

ifine: ||

define: I

— Code Optimization

evel: 9 Common Block Subroutines

=]
mphasis: IFavgr =ize vl |_ Global Register Coloring

I_ Lirker Code Poolking (max. AJMF / ACALL)

[ Don' t use absplute register accessas

|

Warnings I'ﬁ'arninglevel 2 LI

Bitz to round for float |3 vl
[¥ Interrupt vectors at a IUXUUUU

[ Eeep wariables in order
[¥ Enable AHSI integer promotion rul

Include I
Faths

I

Controls

_ |
Mize I /

Compiler ZE) BROWSE DEBUG OBJECTEXTEHD
contral

string

DFTIMIZE (3,

BLH

| Defanlts

3. LA RN, O P
4. mid “BAE” R, EFIFEREFE.
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BfisRH: STC12C5410AD AR 52 RN EFEEN

KT EIFERE:

A IRARAE20M LA AT AR ISR S AL H i, SR AL A T LAOR B, tBATAARH], A
I EA AT 225 1K R PHAT R2 23, sl BRI IE R . A @ BT PCB Rk EAREER/C B
RrrL S, SEBRAE A e AN H

XTS5

TS N ER/C YR 2 s b (4AMHz ~8MHz, #il3& iR Z= I L) , XTALL FIXTAL2 JHIVE4S.

T AP BB ZEAE 2 TMHZ LA B, 38 1SR P S B 35 A A0 5 it A2 R AR AT 1 i 4k, AN R
=2 AR GRS E AR 1/3) , RN S BB RCAS 2, I B4 3 4R 9 TR A Bk A %
B1/3, RIJEA. BYCEL B4 FH A5 A I 0 AR PR 7 2%, BP0 AXTALL i N, XTAL2 JHI 209 25,

xF1/00:
DEH PSRBT /O RN S, 5 KL

AL T/0 1 RAS i B A ARSI, B3 AN KT, SEFRBCA R, BB — T RFA]
RN ITHIB05 1T 1 Fy HLIE FE R AR 1, A AT AR AR i 15 4 Ja SL RIS IR, BRI H 15K
B L VA A, BA PTREEEANA, IR B0 77 V2R AE B v B AR AR R Ja L 24N 5 R4
BASERS, HEmxT T

H SR A IR, I 0K T
R R R A Bl 2 1 2 SPT/ T2C 5 e U 1 FEL B, 20 10K =z FELFHL.
L A A RNPN = M, 35 N L e B, sl B 22 KB, T/0 0 st M % 4 £
KRR, BREHZI/0 1% B Ay nmfdisg .

A LSRR SER AN T, IR
KINA LR IRENLED A — AR A AN BRIAL R FEL, SO TK A _E A BR AT B, /0 th 20470
gL
REINAT SR AAT B R A% B2 4 1 PR BRI, SIEBn AR I VA N PR R BEL, SEEBR T I AT R L
2N T/0 N Bt 9, IF BLAEHZ B 4% T I, JEHEAE — kS, JRATTRITE —>CMOS FE B 14 21 L )
AL B AL — R, A B b, e — A FOh TR A A DRSS, AU E
AR 3 Ah AN RPIRAS, 805 1L A ALY 58 L4 I E tHOAR Y TR, 2 2N B 14 4
A9 v HH R, R 3 3 b — AN O IREST/0 1, A AT REE AT/ 0 Bk, i AR L Y
— MU TKER I B, B AR AR B b, AN I B P 4 T/0 1 TR B DA I,

KT ER:
A R 9 3 L2 A0 — A LOUF BA_E By LA LA —4N0. TuF /s FUZR, EAT FRLIR25 R R .
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MiRIl: BHEHASHESR
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