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11.1.2 S DR REL B FAERE (PXMO, PXML) it 520
11.1.3 3 I EREBHAE I ZFIEEE (PXPUD oottt 521
11.1.4 S EE R R IS ZFAERE (PXNCS) ottt 521
1115 S PR B FE IR B ZFAERE (PXSR) oottt 522
11.1.6 5 I IRENHL A ZFAE S (PXDR) oottt 522
1117 S O ECAE SN RIS HI ZFAERE (PXIE) oo 522
11.2 Lot 10 2 TP 524
11.3 1O FRIZE R ] ettt 525
TR T R 5 ¢ T N G T 1770 SO 525
11.3.2 FHEFREI L oottt 525
TR T T= 11 2 NN 526
1134 JFIRETR oottt 526
1135 7 ALK FFTELBE ooooveeeeeeeeeee et 527
11.3.6  AATHEE 1O TIRFAME I ..ottt 527
11.3.7  WTEE 1O T EEIRIRBIAE T oottt 529
11.3.8  AIATBEAR 1O TIREANERET cooevoeeeeeee ettt 529
11.4 STC-ISP [ /O TITLE T oo 530
1141 B BRI oottt 530
11.4.2  BEZEIE BRI oottt 531
115 B TR 532
1151 B B TRIRE I oottt 532
T e N S = OO 533
11.6 Oy e 111 TN 535
11.7 L L &= o 1] SRR 536
11.8 VB G HEALHL R GE BV/SV 23 1O T HIE oo 536
11.9 L R o VO S I == YA 10 < e TN 537
11.10 FIH 74HC595 IKz5) 8 MRS (FRATY JE, 3 MR IV oo 538
11.11 1/O 11 EAEIRE LED HHE N ZRER B oo 539
11.12 HI STC %1 MCU 1) 1/O I EHFZIRENEEID LCD .o 540
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11.13 i 170 Al R-2R HLFH 73 HESET DAC HIZESLZR BRI oo 559
12 R 2% OO 560
12.1 R 11 5 VTR 560
1201 SEEITEHE oottt 560
12.0.2  BEFETHE oottt 560
1203 THIETTHE oot 560
1204 ZEAERETHE oot 560

A T £ o TR 560

A T i 5 o TR 561
1207 BT HE oottt 561
12.2 FE 2 2 ettt 561
12.3 SRy Qe = R 564
12.4 B SRy G 5 597
13 BT ZRZE ..ottt ettt 632
13.1 STCBH ZRH IR ..ottt 632
13.2 STC8H T S TSGR ] oo 635
13.3 STC8H 41| i [ E b dil: K [F] 2 Wr A S 2 h T B TR o 636
13.4 e M A Ak ol TR ) AT 639
135 el s TR 641
1351 W EREZFATRE (BT ICURAT) ot 643
1352  HIWAE RIS CFWIFREAL) ot 648
R TR T o R et T 652
13.6 B TN 659
13.6.1  INTO b C EFHSAI R, AT R S0 TR AT R S e, 659
13.6.2  INTO HHHT CTBEET) oot 660
13.6.3 INTL b CEFHSAI RBEIE), AT R S0 TR AT R S e, 662
13.6.4  INTL HUHT CTBEET) oot 664
1365 INT2 Hlr CRFEAD, S NI 665
13.6.6  INT3 Hr CRFEAD, S NI oo 667
13.6.7  INTA il CRFEAD, SR NI oo 669
13.6.8  EITBE O FH T oot e et 670
13.6.9  EITEE L HH T oot e et 672
13.6.10  SEITEE 2 T oot 674
136,10 SE T BE B T oottt 676
13.6.12 SEIT B 4 T oo 677
13.6.13 UARTL HHHT ..ottt 679
13.6.14 UARTZ HHHT ..ottt 681
13.6.15 UARTS HHHT ..ottt 684
13.6.16 UARTA HHHT ..ottt en e 686
13.6.17 ADC HIHIT ..ottt 688
13.6.18 VD HHHT ..ottt 690
13.6.19  E AT BT cooooeeeeeeeeeee ettt 692
13.6.20 SPI HTT ..ot 694
13.8.21 120 HHHT .ottt 695
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14 FrE R 110 O3m sl (4 M), ARABEGIMEFWT oo, 698
14.1 FO Ry = s OO 698
1411 S B AEZTAERS (PXINTE) oottt 699
14.1.2 S IR G ZFAERE (PXINTED ettt 700
14.1.3 i WA B RS (PXIMO, PXIML) e 700
14.1.4 S WL S B 2725 (PINIPL, PINIPH) oo 701
14.1.5 S E A R MR A AE ZF AR (PXWIKUED oo 701
14.2 D TR 703
1420 PO I R BT T oottt 703
14.2.2  PL T TV T oottt 706
14.2.3 P2 EH T T oottt 709
14.2.4  P3 IR EL T T oottt 713
1425 AR E Keil FHrS 75 R0 VO TIHEITEB ..o 716

15 A TR s €O 719
15.1 TEIT B8 314 THEEIHIIIL coocveeeeeeeeee ettt e 719
15.2 e R 1 B s TR 720
15.3 Fa i e 0 TP 721
15.3.1  TENF 28 O/L M ZFAERE (TCOND oot 721
15.3.2  EIFES 0/1 FEIRZFAFRE (TMOD) oottt 721
15.3.3 N 0RO (16 A7 EBIEIEIBITD) oo 722
15.3.4 ER# 040 1 (16 AEARAT BRI oo 723
1535 ENFE 0B 2 (BATEBNEIEEIIIN) o 724
15.3.6 JEREE 0 #5230 3 CATTBEiic B 16 17 HEh B34, SLRHRIE R BT o 724
15.3.7 ERFE 1 AR 0 (16 A7 EZIEEEBIT) oo 725
15.3.8 ERT# 101 (16 AEAAT BRI oo 726
15.3.9 ENE 1 AR 2 B EAFNEIERIIIN) o 727
15.3.10 SERF 28 O THEFAERE (TLO, THO) oo 727
15.3.11 ERF2E 1 T AERE (TLL, THL) e 727
15.3.12 FHBIZFAERE 1 CAUXR) oottt sttt 727
15.3.13 it SR IR B 2 AE RS (INTCLKO) e 728
15.3.14 SEIFEE O T TR oottt 728
15.3.15 SEMFEE LTI TR oottt 729
15.4 SERT A% 2 (24 LB RT 48, 8 MLTHAMIHLE ALTERT ) oo 730
1541 FHENZFAEEE 1 CAUXR) oottt 730
15.4.2 W SRR IS B BT AERE (INTCLKO) et 730
15.4.3  TERFEE 2 T AERE (T2L, T2H) et 730
15.4.4  ENFEE 2 () 8 LT IZTFAERE (TM2PS) oot 730
15.45  FERTEE 2 TAEREIR oottt s 731
15.4.6  SEIFEE 2 T TR oottt 731
15.5 SERT 2% 3/4 (24 STAERT 8%, 8 SITRMATH16 ALERT ) oo 732
15.5.1  ENFEE A3 FEHIZFAFRE (TATBM) oottt 732
15.5.2  ERF2E 3T IERE (T3L, T3H) oot 732
15.5.3  ERF 2 4 RS (TAL, TAH) oottt 732
1554  EIF 2% 3 () 8 ALTHIZTAEEE (TMBPS) oot 733
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15.5.5 2% 4 () 8 ALTHDIZTFAERS (TMAPS) oot 733
15.5.6  FEMTEE 3 LAEAEI oo s 733
15.5.7  SEMFEE 4 TAEBETR oot 735
15.5.8  SEMFEE BT TR oot 735
(R T i = /A v TN 736
15.6 SENF 2% T1L (24 FLEIT 2, 8 ALTHAMHHLE FEEIT) oo 737
15.6.1  TERF 28 TIL FEHIAFAFEE (TIICR) oot 737
15.6.2  EIF 2% T11 H) 8 AT IIZTFAERS (TLIPS) oo 737
15.6.3  TERF2E T11 THEAFAFES (TLIIL, TIIH) e 737
15.6.4  SEMFEE TIL TAEBETR oottt 738
15.6.5  SEMFEE TLL TR A TR oottt 739
15.7 STC-ISP | FEHT BETHIAS T oo 740
15.8 Ty o OO 741
15.8.1 ENEE 0 (BEZR 0—16 AL EHBNEF), FETERS oo 741
15.8.2 ENEE 0 (B 1—16 A EBIEEFD s FTETEIT oo 742
15.8.3 ENEF 0 (BEX 2—8 AT HBNEEL), FIEERT (oo 744
15.8.4 ERER 0 (X 3—16 7 H B EEA T BEMH W), FIEER (o 746
15.85 ENTE 0 (HMEBTHEL—F & TO NAR R BRI o, 748
15.8.6  JEMH 0 GUIENKTE —INTO EHLFHEL) o 749
15.8.7 ENFEE 0 B 0D, IFBI I HY oottt 751
15.8.8 ElfEs 1 (BEZR 0—16 AL EHBNEF), FMEERS (oo 753
15.8.9 ENEE 1 (B 1—16 A EBIEEF s FTETEIT oo 754
15.8.10 ERTEs 1 (FEIX 2—8 AT HBNEEL), FIMETERT oo 756
15.8.11 EHFE 1 (AN —F & TL AR R BRI o, 758
15.8.12 JERFHE 1 GUIENKTE — INTL B HPIEE) e 760
15.8.13 EMFEE 1 B 0D, IFBI IR HY oot 762
15.8.14 JERFER 1 (00D AR 1 L BURFZR AR s 763
15.8.15 JEMFH 1 (B0 2) AR 1 L BURFZR AR o 767
15.8.16 EMTES 2 (16 AL HBIEZL), FHAETET oo 771
15.8.17 I EE 2 (AN —F & T2 AR R BRI e, 772
15.8.18 EIFEE 2, IFBI NI HL oottt 774
15.8.19 EIFEE 2 MR TT L URAEZRIRE DS oot 776
15.8.20 EIFEE 2 MR T 2 VRAEZRITE DS oot 779
15.8.21 EIFEE 2 MR T BURAEZRITAEDS oot 783
15.8.22 EIF S 2 MR T A VRIEZRITEDS oot 787
15.8.23 EMTES 3 (L6 AL HBIEZL), FHAETET oo 791
15.8.24 JEN#E 3 UMTTHEL—H & T3 NAMB R HEID) ooces 793
15.8.25 EIFEE 3, IFEIZMTH HL oottt 795
15.8.26 EIF % 3R T BURAEZRITAEDS oottt 796
15.8.27 ENTES 4 (L6 ATHBIEZ), FETERT oo 800
15.8.28 JEM# 4 OMTIHEL—F & T4 NAMB R B s 802
15.8.29 EIFEE 4, IFBIZMTEHL oottt 804
15.8.30 EIFE% 4 MR T A VRIEZRITAEDS oottt 806
15.8.31 SEIFEE TLL S TEM ..ottt 810

FIESANTERAERAR Tl P9 43485 75 BB 1% 0513-5501 2928/2929/2966 HAFHARZ R IE www.STCAIMCU.com - Xi -



http://www.stcai.com/
www.STCAIMCU.com

STC8H RFIEATFH B M www.STCAL.com FARFHF: 19864585985 JERUJB A : 13922805190

16 AR AT AR STC USB-CDC IR TIRIF oo 812
16.1 USB-CDC FEFUER FIHEIR ..ottt 812
16.2 ffiF CHIC++/VB J /& USB-CDC jiz #l 5 L1 B FH AR P 5@ 5 L —FES 2 e 813
16.3 B Keil T H FFIMIA CDC BB ..ottt 814
16.4 USB-CDC JFERLER 5 B AT BRI oot 821
16.5 STC USB-CDC JEHH FISEIAZHE EH BN ISP FE oo 822

17 = B =TT 823
17.1 eI 1 R 823
17.2 e R 824
17.3 = OO 825

17.3.1 BT L HEHIZFTEE (SCOND ettt 825
17.3.2  H T T EIEZAE (SBUF) ettt 825
17.3.3  HLJAEFEZFLERE (PCOND oottt 826
17.34  FHENZFAEEE 1 CAUXR) oottt 826
17.35  HH LB 0, B 0 PARFRIT AT s 826
17.36 B LB L, B L PERRRIT AT s 827
17.37 B LB 2, B 2 PARRRIT AT s 830
17.3.8  HH LB 3, B 3 PARFRIT AT s 830
AT T By 2 721 T 831
17.3.10 &0 1 MIHLHIHERE #2777 2% (SADDR, SADEN) .o 831
17.4 = OO 833
1741 B 2 FHIZFTEE (S2CON) it ettt 833
1742 B 2 BIEZFAERE (S2BUF) oottt 833
17.43  HH 2800, B 0 PRFRIT AT s 833
17.4.4  HH 2801, B L PERRRIT AT s 834
17.5 = OO 836
1751 B 3HEHIZFTEE (SBCON) ettt 836
1752 H T SEIEZFAERE (SBBUF) oot 836
1753  HH 3B 0, B 0 PAFRIT AT s 836
1754 B 3B, B L PERRRIT AT s 837
17.6 B TT oottt 839
17.6.1  HF I AFEHIZFTEE (SACON) ottt 839
17.6.2  H T A BIEZFAERE (SABUF) oottt 839
17.6.3  HH 4B 0, B 0 PARFRIT AT s 839
17.6.4  H AR, B L PERRPRIT AT s 840
17.7 I = 151U 842
17.8 STC-ISP | A3 TRAFFRIFELRE T H oo 843
17.9 STC-ISP | HiTTBITEHUSB-CDC ....cveeieeeeeeee et 844
17.10 D 2 TR 848
17.10.1 S 1A BT 2% 2 SRR IS e 848
17.10.2 HFH LAEAER# 1 (B0 0 MHUEFFR R AR s 851
17.10.3 HH LAEAER# 1 (B0 2D MHUEFFRR AR s 855
17.10.4 1 2 I 2% 2 SRR A% e 859
17.105 1 3 A I 8% 2 (AR R A B% o 863
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18

19

20

17.10.6 5 3 fHHERT 2% 3 MR R ZE oo 866
17.10.7 H 1 A fEFERT 38 2 SR R IR ZE oo 870
17.10.8 H 1 4 fEFHENT 2% 4 SRR IR ZE oo 874
17.10.9 HEEIZHLEIN CEHUBTRD oo 879
17.10.20 S I Z AL CAHUEETRD oottt 884
17.10.11 £ EHHETTAR —MODBUS T oottt 891
17.20.12 HE AL LIN FLZE oottt 902
Heaids, HHEAN, AE L1V SEESIE (BGV) s 910

18.1 T R v T 911
18.2 ELEE BT H T BEFHITIEL .ottt 911
18.3 o i e T ot 912
18.3.1 L HEHERIZFAEE 1 (CMPCRL) oottt 912
18.3.2  LEHHHEHIZFAEAE 2 (CMPCR2) oottt 913
18.3.3  HLECEEY JEHC B ZFAEEE (CMPEXCFEG) oo ne s 913
18.4 D TR 915
18.4.1  IHRELIESHIE T CHBITTIRN) oot 915
18.4.2  IHRRELIRESHIE T (BT TTIR) oottt 917
18.4.3  HRELIESHIE T CHBITTIRN) oot 919
18.4.4  HRELIESHIE ] (EEHITTIR) oottt 922
1845 IHRILE#MZHERHNA (LEH+ADC BIATEIE ) oo 925
18.4.6 HIRILERAMZHMEHNA (HLEH+ADC HIATEIE) oo 926
18.4.7  LWECEAE AN ARSI et g A2 o S S B OR A7 FH - 2588 1) EEPROM A1) e, 929
18.4.8  LHBCHESAGI TAE L CHIMBHLIE ) oottt 930
TAP/EEPROM/DATA-FLASH ..ot ee e 934

19.1 EEPROM EEAEIFTH] oottt sttt 934
19.2 EEPROM AH I B 2T 2% oottt s sttt sttt 934
19.2.1 EEPROM HHEZFA72E (JAP_DATA) oottt 934
19.2.2 EEPROM il 271728 (IAP_ADDR) oottt 935
19.2.3 EEPROM fii 2 2 M7 8% (IAP_CMD) oo teeveeeeeees e 935
19.2.4 EEPROM il R 24728 (JAP_TRIG) oot 935
19.2.5 EEPROM FEH| 2717 2% (JAP_CONTR) oiviiciceeeeee ettt 935
19.2.6 EEPROM Z5AF I A I ZFAERS (TAP_TPS) oooeceeeeeeeeeeeeeesee e 936
19.3 EEPROM TR/ FZLHIEEE .ottt 937
19.4 B TR 940
19.4.1  EEPROM ZEZRIEAE ..ottt 940
19.4.2 ] MOVC HL EEPROM .......ooviiiieeeeeeeeeeeeseeee st sttt 943
19.43  fFHER TIEH EEPROM BHE ...ocoooeeeeeeee et 946
19.44  H T 1325 EEPROM-TT MOVC B i 950
19.45 ARG N-Z B X AT L3V oo 957
ADC 1%, WEP 1.19V BEEBIR (BGV) o 967

20.1 ADC AT I BT AE B ettt s ettt 967
20.1.1 ADC #2547 2% (ADC_CONTR), PWM fih & ADC F5H .oocvoeeiereiceeceeeeeeceeas 968
20.1.2 ADC LB ZFAERE (ADCCFG) oottt 970
20.1.3 ADC #4245 47 8% (ADC_RES, ADC_RESL) ..o 971
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20.1.4  ADC I FHEHIZFERE CADCTIM) oottt 972
20.1.5 ADC F BB EZAE8E (ADCEXCFG) oottt 973
20.2 J BT OR 15 S5 = /s VOO 974
2021 ADC FE E T B TR oottt 974
20.2.2  ADC FEHRLE FEAF BN TR oottt 974
20.2.3  JZHE ADC BN FEIE T I AT oottt 974
20.2.4  SIAHETAEHLETFEL AT oottt 976
20.3 O YA N B L= n N & TN 976
20.4 A YA B L= & T 976
20.5 ADC BB ZEEE B ..ottt 977
20.5.1  —fEAEE ADC ZBH LRI ..ottt 977
20.5.2  TEFEFE ADC BHLREEI ..ottt 978
20.5.3  EFEE ADC BHELERIE (ST AVCC FTAGN) oo 979
20.6 STC-ISP | ADC il FETFBAE T EL (oot 980
20.7 D TR 981
20.7.1  ADC FEZREEME (BT TTTRD oottt 981
20.7.2  ADC FEZREEME CFHITTTRD oot 983
20.7.3  FETRA ADC FEHLE F ..ot 985
20.7.4  FIFH ADC 2f 15 J@E M E /MR BRI LR oo 087
20.7.5  ADC VEHBEFAIE N T ZEEE I .ottt 990
20.7.6  ASIAFUEL R B LRI ..ottt 991
20.7.7 NI HLERAE ADC BT oottt 992

21 Bz R a2 WIS =] OO 993
21.1 S ol I 07 O 993
21.2 Sy W= I ST 993
21.2.1  SPUARZSZFAERE (SPSTAT) oottt sttt 993
21.2.2  SPIEHIZFAEAS (SPCTL), SPIEEFEFEH ..o 994
21.2.3  SPIHIEZFATE (SPDAT) ettt sttt 995
21.3 Syl IS =iy = VTP 996
2131 BATE BB oottt 996
NI S s =Y TP 996
21.3.3 BT Z A oottt 997
21.4 LR =1 TP 998
215 B 5 VR 1000
21.6 D 0 TR 1001
21.6.1  SPIHFEFMRGEFHFET CHEITTED e, 1001
21.6.2  SPIHFEFMRGEMNFET CHEITTED o, 1003
2163 SPIHEFEFMRGEFHIET (EHTTID e, 1005
2164 SPIHEFEFMRGEMNFET (EHTTID e, 1007
21.65 SPI HATMARGFET CFHEITTID e 1009
21.6.6  SPI HATMARGFET (B TTID oo 1011

22 T2 BEZR oottt 1015
22.1 12C THARERHETIIR ..ottt 1015
22.2 RO 1= Sk =TS 1015
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22.3 OR3P 1017
2231 12CELEZFAA (12CCFG), SARIHEIIER] oo 1017
22.3.2  12C EHUEHIZFIERE (2CMSCR) oottt 1018
22.3.3  12C EHUHIIEHR TR U2CMSAUXD oottt 1019
22.34  12C EHVIRESZFIEDE U2CMSST) oottt tsn sttt 1019

22.4 T OR 115 v OO 1021
2241 12C MHLIEHIZFAERE (12CSLCR) oottt 1021
22.4.2  12C MHLIRSZFFERE (12CSLST) ittt 1021
2243  12C MHIHIHEZFAERS (12CSLADR) oottt 1023
2244  12C BHEZFAFEE (I2CTXD, 12CRXD) oovoieceeeeieeeeeeteeeee e eses et sen s senns 1024

22.5 DR TR 1025
2251  1PC FHUET7 1] AT24C256 CHET T oo 1025
2252  1PC FHUBE7 0] AT24C256 (EEHITTT) oo 1030
22.5.3  1PC FEHUEIRIT ] PCFB5B3......e.ceeceeeciceeeeees ettt 1036
2254 1PC HIHUEIN CHFETTTIN) oot 1041
2255  1PC HMHUEIN (BEHTTIN) oottt 1045
2256 PR 12C MHUBETACAD AT THURID oot 1049

23 16 FLEZE PWM EBHTES, IR IERTARADES ..o 1055

23.1 M PWM ER 28 (PWMA) IR FIHERE] oo 1057

23.2 E S PWM SERS 2% (PWMB) PFBEEHIAE D oo 1059

23.3 LT OO 1061

23.4 TEBEAEPE oottt 1062

23.5 BB T oottt 1063
2351 B 18 I TT RS oot 1063
23.5.2 16 {7 PWMA_ARR A AE 2R AT B HEAE (oo 1064
23.5.3  THI B oottt 1064
23.5.4 ] ETFBUEIIR oottt 1064
2355 T R TFEUIEII G ot 1065
235.6  FAIRIFFREIY (L E/E T EFED ettt 1067
23.5.7 B BT T et 1068

23.6 Ry ek SO 1069
23.6.1  THIPIAITET (CKUPSC) oo 1069
23.6.2  PEBHFEIVE (FMASTERD «ovevrerereeriressisessisiesissssesssssssssessssessssesessassssesessssessessssasssssssnssssnsaneneans 1069
23.6.3  APEBHFATUERETR Lottt 1070
23.6.4  APEBIFAIUEBETR 2.0ttt 1070
R R I L i TP 1071
23.6.6  EPWMB [AI2E oottt 1073

23.7 ETE 7 A 157 5 L I 1076
23.7.1 16 {7 PWMA _CCRI A Z A A B VTR oot 1077
23.7.2 BB ettt 1077
23.7.3  BIAFHTBEIR oottt 1078
23.7.4  BTHEE ettt 1079
23.7.5 BRIV HIBEIR oottt 1080
23.7.6  BHELIRBEIR oottt 1080
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2377 PWM BT oot 1081
23.7.8  AEFIRIZEINEE (PWMFELT) oottt 1086
23.7.9  TEAMBE R AERIEER OCIREF 55 i 1087
23.7.00 BRI TN oo 1088
23.8 T ettt 1089
23.9 PWMA/PWMB ZFAFZRFEIR oot 1091
23.9.1 D PWM ZHEEBITIH cooovoeeeeeee et 1091
23.9.2  HIHAERERTAERE (PWMX_ENOD oo 1092
23.9.3  HH I AEZFAERE (PWMX_IOAUX) oot 1093
23.9.4  FEHIFTEEE 1 (PWMX_CRL) oottt 1094
23.9.5 I EAEEE 2 (PWMX_CR2), M SEZEHARA ADC ..o, 1095
23.9.6  MIERIEHI B AERE(PWMX_SMOCR) ..o 1097
23.9.7  HPNEBA R B AEBE(PWMX_ETR) wocooceeceeeiese ettt 1099
23.9.8  HHIERERTAE R (PWMX_IER) oot 1099
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