STC89CS5IRC/RD+HRFIH T HLIEF  HiAR IR www.STCMCU.com I B ST 35 13922829991 AJF 4% Jii 1] : 13922809991

STC89CS51RC/RD+ & 41| B F M1 25 44-F 1t
I, T
—{KINFE, ALY
—SRPLERHE, SRPLTIL

STCBICH1RC, STCBILESIRC
STCBICH2RC, STCILES2RC
STC89CH3RC, STC8ILES3RC
STC89C54RD, STC8ILES4RD+
STCE9CHERDH, STCE9LES8RD+
STC89C510RDH, STC8ILES10RD+
STC89CH12RD+, STCBILES12RD+
STC89C514RD+, STC8ILES14RD+
STC89C516RDH, STC8ILES16RD+

HERARASRHEARMBRARBNSTCI/10xxFISTC12C5AXx R 51 B F
MBIk & KPS HEZHISIRT B F 1

Sl E A T B R e ERSCRE,
SCRF e E A - 7 B AT 1 RILE.

STC-ISP: HmFEMELARIRMY
F AR Fr %G : www.STCMCU.com
Update date: 2011/10/30

MIEESHEBE TFHRAF FHL: 0513-5501 2928 /2929 / 2966 £ 0513-5501 2969 / 2956 / 2947 1




B

F1ZE STCSORFNB RN EEWNE. .. 7
1.1 STC89CSIRC/RD+HRFNHE AU oo 7

1.2 STC89C51RC/RD+ZR I ML IBEER oo 8

1.3 STC89CSIRC/RD+R B MU ..o 9
1.3.1 STC89CS5IRC/RD+Z HIHDRTZASHIEF I ..o 9

1.3.2 STC89C5IRC/RD+Z HNIOCHTAHVE B <o 10

1.4 STC89C5IRC/RD+RFIF T HLEM —YEZR ... 11

1.5 STC89CSIRC/RD+ARFN M/ HARSG ... o L. 12

1.6 STC89C51RC/RD+HRFITE R G T JmfE(ISP) MBI N A BRI . ... ... 13

1.7 STC89CSIRC/RD+ZRFVETIVEHT ..o 14

1.8 STC89CSIRC/RD+AFIHE LB BT oo 16

1.9 STC89C5IRC/RD+ZAFIHF FHLamZHM ..o 20
1.10 WA AR SHDRR JZO0CHRAS . 21
11T BRAER A LA o) S0 5 0 B s S (EMID —— — K48t . ... .. .. 22
1.12 FBAKIhFE——STC89CS5IRC/RD+ RANHE A HL. oo 23
FE HEERBEENRL . 24
2.1 STC89C5IRC/RD+RFIEFHLAIE A ... 24
2,11 SRR BT oot 25

T IE EEk -5 w2 | OO 25

22 AT 31
2.2.1 AMEBRSTEGI I AT coovoeeeeeeeeeeeeeeeee ettt enea 31

222 BRAEIIDL oo s ee e e e s ee s eee e s eenees 31

S SR = A 11 = K (YA 32

224 F T IHIOWDT)E L oottt 32

2.2.5 B IRENERIAIBIE BT (oot 36

R =SSP P AIEE 27 I PR T (0] 3 21) TN 37
3 R e 37

3.2 FHETFAEEE(SRAM) ..o 38
321 PUTRAM L. e e e e e e e e e e e e e e e e 38

322 WY ERAM (W)BE EREAES, 28 ERAME, AMOVXITAD ..o 40



3.2.3 AAMBY 64K Bytes (7)) BIEAFMEET oo 50

3.3 R I BE ZE AT I (SFRS) vveooeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeses e eee s ee s eeeeeeeeseeons 51
45 STCS89CS51RC/RD+EAFG|EEHB/OOLSEH . ... .. .. 57
41 VO BT ) TAER IS B BN e 57
A1 HE T T T B oo e s s s e ee oo s oo s e s s s 57

4.12 FFIRHHEECE (PO E B RLFAE T IFIREIZY) oo 58

4.2 S/ R R DI RE AT RS I B, PAI A . 59

4.3 STC89C51RC A F Fr WLALE/PA. S IEVO IR E .. ... .. 61

4.4 —FhB R R s B 62

45 JREHEEME RG3VAVIEMEVOIIEIE ..o 62

4.6 VO HIEIRSILEDERG & M R ZR BRI . . o 63
BSEE Y5 R, . 64
5.0 FHE TR 64
LR BN 1= X T 64

R B == | OSSR 64

513 THIEE T oot e et e et eans 64

LR B =L 65

R B D= 5 | TSRS 65

R YR = 5 o USROS USSR 65

S LT AT oo e e e e e e e e aeaaeaans 65

5.2 FBA R G 66

5.3 580515y HLAE 4 VAR (F3C&English) .. ... ... ... 70
5.3.1 AEBE805 1A A LA A T S TEM oo 70

5.3.2 Instruction Definitions of Traditional 8051 MCU ......uuuioeeeeeeeieeeeeeeeeeeeeeeeeeeen 110

FOEE HBTERGE. . .. 147
6.1 HRT G 149
6.2 T B E R, 151

6.3 BT e 157
6.4 AT 158

6.5 AR 159

6.6 IR R T oo 160

6.6.1 A1 IBTO(INTO) I MAFE FF (CFEF JLIEIRTEIT) oo 160



6.6.2 AN L (INT D HIMAFE T (CFEF FIEIFET) oo 164

6.63 SN I 2ANT2) MR (CRRFF BALHARIT) oo 168
6.6.3 AN BIBAINT3) FIHAEL 7 (CFEFF JILIRFEIT) oo 173
BIE ERTEE/ATEIEE. 178
7.1 B R/ TR0/ . 178
T B /T O L BT AE T oottt et e e eeees 178
7.1.2 SERTE /TR0 TAERE R (54 SE805 LEE FALIHEZS) oo, 181
7.1.2.1 B0 (L3R B I B8 /T B 8) o 181

7.1.2.2 KR 1(1647 E N 82/ 508 B L INRFER (CREF BILRFET) oo 182

7.1.2.3 #52:02(847 H 3l H B0 L IHLNERFE T (CREFP SICREET) oo 186

7.1.2.4 BEIRB(FE D SALTFEIIE) v 189

7.1.3 EN /TR TR (S5AESE805 T ER FHLAHEZS) o, 190
7131 AR08/ T BRR) oo 190

7.1.3.2 #RAN(1OALE I 2/ T+ A LILMARR Y (CR Y SIEHFE) . 191

7.1.3.3 HEAR2(847 [ B TR ) K HIAFR T (CREF SICRFERF) oo 195

7.1.4 5 ZIntel 8051 51 F HLIE BT EF0/ TR FHZE B oo 198

7.2 I B T T2 oo 205
721 GBI B 2R TRAE IR oo nene 207
7.2.2 GRS ER210 H s FE AL GEIE /B IR TTELER) oo 208
7.2.3 B AR2E AT DRER A A8 S FLRAE 7 (CREF ICGRAEIT) o 210
7.2.4 FEAR2VE AT gm AL b S L RAR T (CREFP JILIRFEIT) o 218
7.2.5 BN/ THEE 21 B N 2R MR 7 (CREF S GRFET) v 221
F8E BITIEIS. ... .. 225
8.l AT I T e e e e e e 225
8.2 B AT TAERET 229
8.2.1 HAT I TAEMAIRO: [ R B AE B oo 229
8.2.2 HAT I ILAEMEN1: 8ZUART, JEAFFAIAD L 231
8.2.3 AAT I LAFMEZN2: IFZUART, JEAFZRIETE oo 233
8.2.4 HAT IO TAEMEE3: 9FZUART, JEAFZTRIAD L 235

8.3 AT E P I R I 237
8.4 AT AL (CFERF SICIRFERT) e 240
8.5 KNI S ... 246
8.6 MBS .. o 257
#9E STC89C51RC/RD+EAZFIEEPROMBIKF .......... .. 263
9.1 TAP X EEPROMIEAF IR I REZFATA N .ot 263

9.2 STC89C51RC/RD+Z 1| ¥ Fr HLEEPROMZS [] K/ S hl .. ... ... 266



9.3 TAP K EEPROMI it Al o e e e e 269

9.4 EEPROMIIAFE T (CRERF MU mAET) oo 273
F10E STCIORFNBERWAL/WIETERAR. .......... .. 281
10.1 7E RG] wmAE(SP) IR I, B s TREMHU ... ... .. 281
10.1.1 £ RG] G AEASPYEFRAE FHUEIH .o 281

10.1.2 STC89CS1RC/RD+ 2 1| 7F %2 45 7] 4 FE(ISP) #1787 P 2R B T oo 283

10.1.3 R o (P TS P2 ) A A T FH R o 285

10.1.4 STC-ISP (J /7 8 HITE LR FHAT) T i Fe T ARAEAE P8 oo 287

10.1.5 #JERS-23286 388, 404 FHSTCHIISP R 2k MU R S-23 230 A5 i 48t v 288

10.2 Zmikas/Iigmas, sy, THES ... .. 289
MiEA: SCRIBSHIZ ... ... 291
MIEB: CIESHRIE. ... 313
MizzC: STCS8ICSIRC/RD+ERFIBEEHEBS4FM ........ ... 323
MiED: RZEH256FHRAMEESUENKIER ... .. .. 325
MIRE: AROF RBUVOED ... i, 327
MizzF: FIBSTCRE KN EBI/OWREHLCDER ........... .. 330
MisRG: nfa]Fl A Keil CEREERADRBKE ............. ... 337
MisgH: SMASEIEiTHREEN & . ..................... 338
—— A BRI . 338
——HE X NEERET EAMEFETE) ... 338

BRI :

BHEHABSHEGTE . 343






STC89CS5IRC/RD+HRFIH T HLIEF  FiAR R www.STCMCU.com I B ST H5: 13922829991 A 4% Il 1] : 13922809991

$1E STC89RTIE KRk

1.1 STC89C51RC/RD+ZERF B FHLE /N

STC89CSIRC/RD+Z 41 H fi ML A& STCHE H FI T — & /R The /BB T B L, 48
AL 5E A AL G805 1 B ML, 1284/ HL2% E BRI 6T £ /WL A% i HA VT DME R i B, HDARAS
FH90CHR A N F1 4 AMAX810% FH 45457 FiL % .

1. H5RFUS051 B F ML, 6FFEh/HIEsRE M 12 &b/ HLas BT R IERE, BANRBREFRE L
4:8051

TAFEHE: 5.5V-33V GVIEFHL) / 3.8V-2.0V BVH)THL)

TAFSRTEE: 0~40MHz, AH2%4F 880511 0~80MHz, S2fr TAFHM% Al ik48MHz.
P SRR 28] 4K/ 8K / 13K / 16K / 32K / 64K 7 i

A EAR 12807 185127 1TRAM

BATOO (35/39), EALJGN: PL/P2/P3/PAZEN N H /55 Fd (HFilE8051/£41/0H); PO
H2 R, EAREY RAR, AR bR B, /EArvoa iy, Fin EHrHEbH.

7. ISP (fERG N dmfE) /IAP (fENHI4mfs) , i HgmEs, Ll THES
Al 0 (RxD/P3.0, TxD/P3.1) EAZE REH ) REFE, BEPEIA 5 m—

8. EEPROMIJjfit
9. FHIM

10. PN EBHERMAX810% F & A7 HL it (HDRRASFI90CHR A A ) , #MEBEEAAR20MEL FEF, A48 M6
=RAEN

11, 3N 16407 i 25 /T A, Jrb e B 2R 038 AT DL 2 2 A8 A i B #54 FH o

12. AN 4%, T B o B A P A R R BT, Power Down B2 AT A8 A BT A FE Pk o R
W7 7 T i

13. @R HEATH(UART), & A] e i 23 54 LB 2 AN UART

14, TARRIEIER: -40 ~+85°C (TAkgh) / 0~75C (k)

15. F%%. LQFP-44,PDIP-40,PLCC-44,PQFP-44. ik £ STC89 £ 4], il Je ik PR LQFP-443f 4.

TEESER . HEF LS R Bof 38 /S AU & BOR ISTC11/10xx R 51 L r HLEUAR 23k % T 535

CLHE iR 25 (1189 R 471 1 AL

S @ wN

T 38 [E S T PR A ) HHL: 0513-5501 2928 /2929 / 2966 £ 0513-5501 2969 / 2956 / 2947 7



STC89CSIRC/RD+HR I T HIER  HARSCFREMGES : www.STCMCU.com I B AR 37 #7: 13922829991 A& i ] : 13922809991

1.2 STC89C51RC/RD+ZEFI & B H AR ERLEH

STC89CS51RC/RD+Z 41 B 7 HLIFT N B &5 M HE B an F B s o STC89C S5 1RC/RDA+HL ML
A& AL SS (CPU) « FEF A7t %% (Flash) « BB 76545 (SRAM) € /1H 408 . UARTH
. I/O# 1. EEPROM. & %5, STC89CS51RC/RD+ R K HL LS T HIERE
Azl pT T T A TR, AR LA LR S,

AUX-RAM RAM i N RAM
102475 C: AL 2567

g g i}
II | IIAC c |l/ II II ] Fe/7 A7l (Flash)
)

WH AR HERRFEE ]

)
[ ] [ror ]
s b

ALU K= ]
EEPROM II
] I
g

—| FEFITHEER(PC)
[

RESET Control Port0,1,2,34 -
» Unit AR
XTALI £ 109 xTAL Port 0,1,2,3,4
-|-__L_—|- IRE) 4

PO, P1, P2, P3, P4

STC89C51RC/RD+Z 4] P 3l 45 MIAE

8 T 3 [ S T PR A A KMl 0513-5501 2928 /2929 / 2966 B2 0513-5501 2969 / 2956 / 2947



STC89C5IRC/RD+RFIH FHIAaRE AR LRI : www.STCMCU.com

1.3 STC89C51RC/RD+Z I & HEHRIE
1.3.1 STC89C51RC/RD+ZFIHDAR A 8O B E]

I 5 AR S 47 13922829991 B A& J i) < 13922809991

N\
T2/P1.0 1 401 Vee
LIz T2EX/P1.1 ]2 391P0.0
tvon | —Hfs on P12[3 3831P0.1
EEEEEEE‘L&’EEE P13 4 = 37E3ap02
PlL4C]S o] 36—1P0.3
PL.SC6 — 35P0.4
— PL6 7 = s
/=P23 P1.7]8 B 331P0.6
P22 RSTL9 N 32[1P0.7
P21 RxD/P3.0 ] 10 - 31JEA
=P2.0 II-I\-I)"(FDoggé 11 gk 30 ALE
17 P40 2 = 29 _1PSEN
#m T P40 1 Gnd INT1I/P3.3 . 13 f'\l 28P2.7
s = XTALI TO/P3.4] 14 273P26
FAMLTAE = XTAL2 TIPISCI5s mg 26P25
(= P3.7/RD WR/P3.6 16 = 25 1P2.4
[ P3.6/WR RD/P3.7 17 O 241P2.3
XTAL2 18 23p2.2
XTALI 19 22[P2.1
mol\gom‘v—w\lmvm Gnd T 20 21=P2.0
Qi pit] 7 e S it gt
B g
Al |lme —
e REE & &
“z gz
) Pt/ I 5
HDJi A& JEP4.6/P4.5/P4.41 ] XTI Lo

L AT 2 4 2% /1 G a3 v i FKeil €51
1. DeviceiB BEARUER Intel 80523k UL &
BRI <regh2.h>

2 HTIERR IR ThRE AT A7 AR N A A, WA “s
Jo “sbit” ERIHhERI AT

3. LT “data” , B “EQU” A5 B HAE

P0.4
F—P0.5

Rt PLCC44 B0
e iﬁmf o B {2 KA 2
XD/P3. TrSE 33 EALE ST R L3S
NTLo1s TERN . AR T8 0 20 58 3577 £
Tors4 =P 2. Z I LB E A AT 07 LA T B
‘ 3 SR R T P TSP L T 4R 76 45 SR R T
HSTIAE RS 4> STCH P AN 7 8%, FHISPagh ]

ﬁﬁmﬁ;?

R AR B /I Bl RC/RD+ R B FUIE A6 T LA HL, Sie Il 12 I b/ HLES A 30

M A% SEFR6T DUATHDRRAS VI AL, Bl TAER AN B AR B A2, BT AR
R, A P

e | e | s ALty bl BRI e sprr
58052 BATIN B 38052 BT B

5.5V-4.5V|0-44MHz|0 - 44MHz| 0-20MHz |0-80MHz|0-40MHz| %, 4feE, #%%

5.5V-3.8V|0-33MHz|0-33MHz|0-16.5MHz| 0 - 66MHz [0 -33MHz | &, Zfs, %

5.5V-3.6V|0-24MHz|0-24MHz| 0-12MHz |0-48MHz [0-24MHz| %, Zifs, %

5.5V -3.4V|0-20MHz |0-20MHz| 0-10MHz |0-40MHz |0 -20MHz | i CRZEgafe/HER)

3V: 3.8-2.0V (A 4PH24MHz, X5

H48MHz), 2.3 - 1.9V AN E AT TAPHE R/ Y fe

R

SR T R A A

HHL: 0513-5501 2928 /2929 / 2966

fEH: 0513-5501 2969 / 2956 / 2947




STC89CSIRC/RD+RFIH e r A FF M : www.STCMCU.com

1.3.2 STC89C51RC/RD+ZF90C KR A {2 B [E]

/P24
/P23
/P22
/= P2.1
PQFP-44 18 3 P2.0
173 P4.0
#ANTP4O 16 Gnd
- 15 3 XTALL
#iﬂigﬂt 14 = XTAL2
=1 P3.7/RD
I P3.6/WR

SEEE S Es

90CHR A JCEA. PSEN%F I, £ P4. 4/P4. 5/P4. 61

90CHZ AALE/P4.5%
I

BRI RAE NALEE I, i {F yP4.5

i TEBEF H A2 7 I (ESTC- ISP9w g4 h i B
X oo
Bpg
4 a=Sd g9 —an
~~~~~ <+ Loooo
A A AR Al A A
OIFNRN—T N — O
oﬁ“ﬁ“ﬁ“ﬁ“ﬁ“
P1.5 39 P04
P1.6 38 P05
Pl =
RS'17' PLCC-44 3(7; = 581(7)
RxD/P3.0 =
INT2P43 = g 2 I =to
TxD/P3.1 IS4 33EALEP4S
INTO/P3.2 HARLT R =1ov
INTI1/P3.3 31E=p27
TO/P3.4 3026
T1/P3.5 oocnOﬁwamol\oozgzpz's
=i i I I I IS I ]
N45ES SN
TAagaQa A
§§Ommmmmm
P

N\
T2/P1.0C] 1 40 Vce
T2EX/P1.1 ]2 39[1P0.0
P1.2]3 381P0.1
P13[]4 o) 37E3P02
PL4C]S =} 36—1P0.3
P1.5C6 = 35FP0.4
PL6 7 = s
P1.7 8 N 33[P0.6
RSTLC]9 N 323P0.7
RxD/P3.0 10 - 31[=JP46
TxD/P3.1 ] 11 gk 30 ALE/P4.5
INTO/P3.2 ] 12 = 29[ 1P4.4
INTI/P3.3 13 = 283P2.7
Top3Aar 14— 27E3P2.6
_TI/P3SC]15 ] 26[1P2.5
WR/P3.6 C 16 [ 25FP2.4
RD/P3.7 17 O 24[1P23
XTAL2 18 23P2.2
XTALI 19 22[P2.1
Gnd 420 21—P2.0

KT ImEas/ I ins:

L AT g 2% /1 G a3 v i Keil €51
1 DeviceiB BEARUER Intel 80523k UL &
BRI <regh2.h>

2 HTIERR R ThRE AT A AR A A, WA “s
Jo “sbit” ERIHnERI AT

3. g “data” , B “EQU” A5 EHHAE

KT A A
L ATAT 2 45 L g5 25 m] A A
2. 7 AT EAD AT {5 B SEA T B
3 HrE R R Th e FH TSPELIE N 3k FE P& 45 R m]
JLSTIAE R4 STCH P A AR H. 88, TSPk ]
ﬁﬁmﬁ;?

R AR B /I Bl - RC/RD+ R B FUIE FU6T LA HL, Sie Il 12 I b/ HLES A 30

I AR S 4 1 13922829991 WF A& Bt 1] < 13922809991

M A% L FR6T DUATHDRR AV AL, Bl TAER AN B AR B A2, B T AR
. A RS

e | sanee | s ALty bl BRI p sprr
8052 IBATIN b 38052 BTN

5.5V -4.5V|0-44MHz |0 - 44MHz| 0-20MHz |0-80MHz |[0-40MHz| %, 4ife, #F

5.5V-3.8V|0-33MHz|0-33MHz|0-16.5MHz|0- 66MHz [0-33MHz | &, Zfs, #%

5.5V-3.6V|0-24MHz|0-24MHz| 0-12MHz |0-48MHz [0-24MHz | %, Zifs, %

5.5V -3.4V|0-20MHz |0-20MHz| 0-10MHz |0-40MHz |0-20MHz | i CRZEgufe/HER)

3V: 3.8-2.0V (A 4PH24MHz, X5

H48MHz) , 2.3 - 1.9V AN E AT TAPHE [/ Y e

10

T I L R T AT PR ]

B 0513-5501 2928 /2929 / 2966

£ 0513-5501 2969 /2956 / 2947



STC89CS5IRC/RD+HRFIH T HLIEF  HiAR R www.STCMCU.com I B AR ST 35 13922829991 AJF 4% It 1] : 13922809991

1.4 STC89C51RC/RD+&EFB EH &R —15%K

TAE %Eﬂﬂ}fﬁ% Flash & Pl eer |7 EPL‘E; ét&
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(V) | 5v | 3V () i r| (1) |0 | % 9I~§K
% b
STC89C/LESIRC R F1 5L F HLIE L —h
STC89C51RC 5.5-3.3]|0-80M 4K | s12 |3 1 (2| 4k & - | 8|4 (3539] 44| & | PDIP |LQFP/PLCC
STC89C52RC 5.5-3.3/0-80M 8K | 512 | 3| 14 |2| 4K |#| - | 84353944 | & | PDIP |LQFP/PLCC
STC89C53RC 5.5-3.3|0-80M 13K | 512 [3| 14 |2 - |#&| - |8]|4(3539] 44| & | PDIP |LQFP/PLCC
STC89LESIRC  |3.6-2.0 0-80M| 4K | 512 [3| 14 |2 4K |&| - |84 (3539|441 | & | PDIP |LQFP/PLCC
STC89LE52RC ~ |3.6-2.0 0-80M| 8K | 512 3| 1 [2 4K [#| - |84 [35/39] 41| A |PDIP |LQFP/PLCC
STC89LES3RC  |3.6-2.0 0-8oM| 13K | 512 |3 | 14 [2f - |#&| - |84 (3539|440 | & | PDIP |LQFP/PLCC
STC89C/LESIRD+Z G151y HLE B — b
STC89C54RD+  |5.5 - 3.3[0-80M 16K | 1280 [ 3| 14> [2| 45K |#&| - | 8|4 (3539|414 | & | PDIP |LQFP/PLCC
STC89C58RD+  |5.5 - 3.3[0-80M 32K [ 1280 [ 3| 14 [2| 29k |#&| - | 8|4 (35/39] 44 | & | PDIP |LQFP/PLCC
STC89C516RD+ |5.5 - 3.3[0-80M 64K [ 1280 [ 3| 14 [2| - |#| - |8]|4|35/39] 41| & | PDIP |LQFP/PLCC
STC89LES4RD+ [3.6-2.0 0-80M| 16K | 1280 |3 | 14 [2| 45K |#&| - |84 (3539|440 | & | PDIP |LQFP/PLCC
STC89LES8RD+ |3.6 - 2.0 0-80M| 32K | 1280 |3 | 14 2| 29k [#&| - |84 3539 44 | #5 | PDIP |LQFP/PLCC
STC89LE516RD+ |3.6 - 2.0 0-80M| 64K | 1280 |3 | 1> [2f - |#&| - | 8|4 (3539|440 | & | PDIP |LQFP/PLCC

STC89CSIRC/RD+ £ 41| i W 44-pinff) 35 3 SR LQFP44 MIPLCC44 4%, iAHPFQP44, {H & AHES
1 HHPLCC44 FIPFQP44 35, 13 ik HHLQFP44 1 24 .

WERISTCHLFHLAI B BRARAA, $ETHERE, AP ERMEN, B LH sh. STCA R
PSS TR0 KRB FHLQFPA4/INRY 852 B P AL, ASE A FRD 7™ i B /DS, B4R, THARBEAIR
FISTCHEAEAISTC-ISP. exe T HAB R 23k HilAAAD 2 163 | ALY T~ BHESTCAH G I B HILEA ]

RC/RD+ R F A EIERIE 10, & NKE GRS, B TLERE, AIReGE A E T 1.
W Flash# 5 R BCN10 75 IR A E .
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ez PO.1 - 6 Cs
]ris P0.2 1047 10uF
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ers P0.4 =
i i P0.5
10uF == C1 [ W P0.6 I
5 |RST P0.7 KTEAEAFRCAH L EVee) :
10K []R1 [0 rxDrP3.0 EA/P4.6 L AnABA I b, BN ERrEVee, k
L [ rxops.r ALE/P4.5 LB AL G 5 R LA R IR BATRE T
I PN 2. AN TR, - ST B BLA
[=]iNTie33 P2.7/A15 BN T USHAT R
[ ror3.4 P2.6/A14
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.n-Eu = [ 00 Lo % 0T IEAIHDAR 5 90CH AL 28 F B
o L K7 N —47 55 JLA
C3<47pF = [}
KT A LB >
ERIRANZE X1 9AMHZ I, 2. C3RJN100pF; AdRMIZEX1A6MHzIN, C2. C3/7A47pF~100pF;
SRIRIF X1 9 12M~25MHzIs, 2. C38 J947pF
1. B E AT, BZEC1 N 10uF, HIFER1 910K
2. RC/RD+Z 41 54 Jy HLHDRR 4%, RESETJEIPA # £ 45K~ 100K N Hiz Hi B
KT rmR ALK -
OSCDN, fhiidiE % st a5 f ] = full gain
X1 | 4MHz 6MHz | 12M-25MHz [ 26M-30MHz | 31M-35MHz | 36M-39MHz | 40M-43MHz | 44M-48MHz
C2, C3|=100pF | 47pF~100pF =47pF <= 10pF <= 10pF <= 10pF <= 10pF <= 5pF
RI | AH AH AH 6.8K 5.1K 47K 3.3K 33K
OSCDN(0SC Control), safAiRZ#iGai = 1/2 gain
X1 | 4MHz 6MHz  |12M-25MHz|26M-30MHz| 31M-35MHz | 36M-39MHz |40M- 43MHz|44M- 48MHz
C2, C3|= 100pF | 47pF~100pF | = 47pF <= 10pF A A I H e
RI1 AH A H ANH 6.8K 5.1K 4.7K 3.3K 3.3K
STC89 R FIHDRR A I 53 AL IE 8 AR I (R I e A3
HEAE LIRS (B2 | RRIRG A B, Sheimih SN P AN, HIXTALLEIA
e ey [12m 6B 12746 TR
5. OVERLJ7 AL 2MHz - 48MHz| 2MHz - 36MHz [2MHz - 48MHz| 2MHz - 36 MHz
3. 3VHL AL 2MHz - 48MHz| 2MHz - 32MHz [2MHz - 36MHz| 2MHz - 18MHz
12 38 S R T PR A A HHL: 0513-5501 2928 /2929 / 2966 fEH: 0513-5501 2969 / 2956 / 2947
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1.6 STC89C51RC/RD+ZHFITE R G A] 4mFZ(ISP)#L &Y I F 2% B& [&]

STC ¥ WL Lt i ik, STC RS-232 3%

Vee

ﬁ STC3232, STC232, MAX232, SP232  PC/Hili§ # M

: o R ,
i [oFS Vee [T Ve 21 S s RYGHIE/USB +5V
: TC- ISP A4 il
OLuF 2 v+ Gnd ||Gnd © ~ 7 =] ”
. NECH P RET
3 ]ci- T1out [TTEe-RDCOM Pind) | >
PC_TxD(COM Pind) FISTCHJHl =
—a]cer RIIN = 5
01uF =
T 5]ce+ R10UT swi
I HE]v- TLIN
OAIUFE T20UT T2IN Power On
G - M SIS S
E]re1v R20UT ﬁt;ﬂﬁﬁf AIjSQP B Ol —Be STC TSP
PRABER | | R FRT A, ART507E
ST Ve l HEFE P A R ML BLAE
o+furri1
oO+eu-vee A4 K _/
o+tuirso T |12/P1.0 Vee
8:&?3-1 7 | T2EX/PILI P0.0 J_
3 |pi2 P0.1 el g5
N 3 |r13 P02 104~ 10uE
ST LA HLEH 3 | )
[oppe—— P14 P0.3 ¢ *
C2. C3REA100pF; i HiRAF 6 Pt po4 -
RXUN6MHzZI, €2, C3J 7 |P16 P0.5
HATPF~100pF; SIRIE 1=z ou5 8 |P1.7 P0.6
XUNIZM-25MHZRY, 2, [ ]rst P07
C3N NATpF e MCU_RxD (P3. 0) [T {rReDP3.0 Epas
T L Vemb®s ) Hrnoes ALE/P45
1. B2 B0, BT 10uF, HEBHR1F910K Cz]Tors.2 PSEN/P4.4
2. RC/RD+ A 41 51 LHDRR A%, RESETHHIA 7 3] iNTiess P27/A15
£ 45K-100K N F7 F fH @] ropsa P2.6/A14
[ruress P2.5/A13
16 |WR/P3.6 P2.4/A12
C2<47pF :_
[T ]rD/p3.7 P2.3/Al1
USB+5V TLOUT RLIN GND 18 | XTAL2 P2.2/A10
—— 1H xi &= [|®R
000 O 10 |XTALI P2.1/A9
USBL S 20 | Gnd P2.0/A8
) . UL, NaEtRE FH R gm A o B e, T A~
X BT YU HDRR S2 90CHR JL B AL >
2 e B g = N N = T A s 2 >
%I%WFE T KTEAEAFH T A LhiFVee) :
- L. AN E v, 8RN E B vee, b

HLE AL G B ML BT IR AT R 5
2. AN R R B, bR AL A LA
ST BT

B ES B T A RAF FHL: 0513-5501 2928 /2929 / 2966 fEE: 0513-5501 2969 / 2956 / 2947 13
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1.7 STC89C51RC/RD+Z 5! & Bi BH

e eI o
Bl LQFP44 | PDIP40 [PLCC44 b
PO:PO T RE AT F A4 /4t 11, 0] {5 Sy il / 3t 52 s 26 A48
Al é}:PQDj’E?iﬁﬁ)\/iﬁﬁtﬂgﬂ‘Jﬁ PO ‘4‘8&5&&@[!1\2;;&[\5
730 | 3932 | 036 [T T . AP0l K A e,
(&8l 28 [A0~AT], FHELEMI[DO~D7], WIS T HME FRir
B
10T 20 ] 5 P1.0 FRHEI/OI PORTI1[0]
T2 SE I 3% /T EAR 200 AR N
Pl /TEX al 5 3 P1.1 FrAEI/O PORTI[1]
T2EX SE I 3/ VT BRR 24 9/ 7 2R O A A R B
P1.2 42 3 4 [}#E/OE PORTI[2]
P1.3 43 4 5  |ks#EVOO PORTI[3]
Pl.4 44 5 6  |bRMEIOT PORT1[4]
P1.5 1 6 7 |##EI/O PORTI[S]
P1.6 2 7 8  |Fs#EVO PORTI[6]
P1.7 3 8 9  |ksE/OO PORTI[7]
Port2: P2IVNFRA Fhr b, RERT/EAFAN/f 0, WalfEyms
P2.0 ~P2.7 18-25 | 21-28 | 24~31 |friuhl s Zefii ] (A8 ~ A15) . 4P2I/E MmN /fith N, P22 —
ANSOLIE ] 1
P3ORAD S 0 . P3.0 FrAEI/OI1 PORT3[0]
RxD YRl e]
P31/ TND ; . » P3.1 FRUE/OID PORT3[1]
TxD BT THOE 1k
- P3.2 FREI/OIT PORT3[2]
P-2INT0 S e e
_ P3.3 FRAEI/OIT PORT3[3]
P3N N R B S PR
P3ATO " " 6 P3.4 FRUEI/OFT PORT3([4]
TO SE I A/ TH AR O A i i N
P35Il . s . P3.5 FRUEI/OET PORT3([5]
T1 SE S 2/ THEE LI AN
_ P3.6 FrAEI/OI1 PORT3[6]
FIOIWR PO SR s s o
_ P3.7 FRUEI/OT PORT3([7]
F3-7/RD S B B - e

14 T 38 [ S T PR A A KHL: 0513-5501 2928 /2929 / 2966 B2 0513-5501 2969 / 2956 / 2947
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IS
EH Rl ]
LQFP44 |PDIP40 |PLCC44
P4.0 17 23 |P4.0 FRAE/OI PORT4[0]
P4.1 28 34 |P4.1 FREI/O I PORT4[1]
P4 2TTS 3 ' P4.2 FRAEI/OT PORT4[2]
2INT INT3 | ShERehia, Bt e T A o el
a3 . b P43 FHAEI/OITT PORTA4[3]
ANT2 INTS  |ShAseb i, B oh 7 ol o T
P4.4 FrAEI/OI] PORT4[4]
P4.4/PSEN 26 29 32— — —
PSEN NIRRT A7 A B 5 S B
P4.5 FRUEI/OT PORT4([S]
P4.5/ALE 27 30 33 - — —
ALE HbEBAF FO VA 5 i B L Gm AR i N 5L
PagT 2 3 35 P4.6 FHAEI/OIT PORTA4[6]
OEA A o 5147 R A 51 D
RST 4 9 10 |RST AL
DAY 8 B b B S A RSO B N B, B2 AR R 1 — AN 5
XTALI 15 19 21 (Mo 4R P AR I BRI, It S R A I b R
Niifie
PAY 408 T b S S AR SR 9 1) i HE O, BRSNS R R 1 5 —
XTAL2 14 18 20 |Biff o 4 EL AT FH A EE R AR S A, b S BATES, BhR
XTAL25E o XTAL Vi N B B B R A7 2 H
vCC 38 40 44 |HIEIER
Gnd 16 20 22 |HEPESR, B

B IE E AR T AR A

HHL: 0513-5501 2928 /2929 / 2966
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1.8 STC89C51RC/RD+&%H LI ER~TE
FITAG st 235 T2 20 186 A2 R P RoHS R

LQFP-44 335 R~

LQFP-44 OUTLINE PACKAGE

I‘ D (12mm) o
|A D1 (10mm) -
- g VARIATIONS (ALL DIMENSIONS SHOWN IN MM
J]_[“] [l [l [l [l [l [l [l “ A SYMBOLS | MIN. NOM MAX.
7 A\ \ A - - 1.60
—133 Al 0.05 - 0.15
! O —
— A2 1.35 1.40 1.45
— )
— cl 0.09 0.16
— | . D 12.00
—/ =
— Dl 10.00
— E 12.00
11 JEB El 10.00
\ / \ A e 0.80
L y A biwlo 0.25 0.30 0.35
121 | 5 22 plating)
L 0.45 0.60 0.75
€
0.80mm L1 1.00REF
9 < 0’ 0’ 3.5 7°
\

0.25

GATE PLANE
SEATING PLANE T A

A

16 T 3 [E S T PR A A HHL: 0513-5501 2928 /2929 / 2966 B2 0513-5501 2969 / 2956 / 2947
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PDIP-40 335 R~ K]
PDIP-40 OUTLINE PACKAGE

B D (2060mil) _ B
40 21 _
ko o e o i e o i e i r— A
A
D @) O 3 .
v v~
?UUUUUUUUUUUUUUUUUU% v
O
/ H \ H NA A
: i < < SEATING
Rl r_ \ 4 PLANE

v
: I
<
!
100mil
b DIMENSIONS IN INCH

> SYMBOLS

MIN | NOR | MAX
A - - 0.190
Al 0.015 - 0.020
A2 0.15 | 0.155 | 0.160
C 0.008 - 0.015
D 2025 | 2.060 | 2.070
E 0.600 BSC
El 0.540 | 0.545 | 0.550
L 0.120 | 0.130 | 0.140
bl 0.015 - 0.021
b 0.045 - 0.067
e 0.630 | 0.650 | 0.690
0 0 7 15

UNIT: INCH 1 inch = 1000mil

MIEESHEBE A RAF FHL: 0513-5501 2928 /2929 / 2966 £ 0513-5501 2969 / 2956 / 2947 17
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PLCC-44 13 R~}
PLCC-44 OUTLINE PACKAGE

|‘ He (17.526mm) A
E(16.586
< ( mm) > A2 N
17 7
OOOO0O00OOnnrT yy
A | © “_
18 [16 T ¢ +
O [ i
= 0z 2 ' ST
0 0 & £
m al § &
0 o @ R A
0 0 o ¢ T
O n ~| =
m u| [=]
m [
28 40 y o e \
OO0 y
29 39 A
L S
[==]
I \ A
A ﬂ
Q
- Ge %R'@E
I >
Seating Plane DIMENSIONS IN
SYMBOLS DIMENSIONS IN INCH MILLMETERS
MIN NOM MAX MIN NOM MAX
0.165 - 0.180 4.191 - 4.572
0.020 - - 0.508 - -
0.147 - 0.158 3.734 - 4.013

0.026 0.028 0.032 0.660 | 0.711 0.813
0.013 0.017 0.021 0.330 | 0.432 | 0.533
0.007 0.010 | 0.0013 0.178 | 0.254 | 0.330
0.650 0.653 0.656 16.510 | 16.586 | 16.662
0.650 0.653 0.656 16.510 | 16.586 | 16.662
0.050BSC 1.270BSC
0.590 0.610 0.630 14.986 | 15.494 | 16.002
0.590 0.610 0.630 14.986 | 15.494 | 16.002
0.685 0.690 0.695 17.399 | 17.526 | 17.653
0.685 0.690 0.695 17.399 | 17.526 | 17.653
0.100 - 0.112 2.540 - 2.845
Y - - 0.004 - - 0.102

1 inch = 1000 mil

-|z|z|e|2[@|=|o]- |+ ||z |2|>

18 T 3 [E S T PR A A HHL: 0513-5501 2928 /2929 / 2966 B2 0513-5501 2969 / 2956 / 2947
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PQFP-44 3 [~}
PQFP-44 OUTLINE PACKAGE

D(13.2mm) g
- HAH
< D1 -
44 34
RAAAAAAAAAE f
A
=0 3
[ =]
0= - | —_ —
e ] E 1
[~ = :: f—0
= = % P—1
| = | —_—
- = F—x
0= = | £ —
[ =] L1
11 3 123 |
——
\ L
iEEELLLLL v 9
12 22
I o] 0:20MIN
0"MIN
D v
9
\ ¥V _ GATE PLANE
- L SEATING PLANE
Lig 0°
16 DETAIL A
SYMBOLS | MIN. | NOM | MAX. NOTES:
A = ~ 270 1JEDEC OUTLINE:MO0-108 AA-1
Al 0. 25 - 0. 50
12 50 1200 [ 220 2.DATUM PLANE [H] IS LOCATED AT THE BOTTOM
/N A\[bG/o plating| 0.25 | 0.30 | 0.35 OF THE MOLD PARTING LINE COINCIDENT WITH
D 500 11320 11340 WHERE THE LAED EXITS THE BODY.
D1 9.9 |10.00]10.10
5 50011320 | 1320 3 DIMENSIONS D1 AND El D0 NOT INCLUDE MOLD
T 9.9 110007010 PROTRUSION. ALLOWABLE PROTRUSION IS 0.25mm
L 0.73 1 03831093 PER SIDE. DIMENSIONS D1 AND E1 DO INCLUDE
o MOLD MISMATCH AND ARE DETRMINED AT DATUM
e 0.80 BSC. PLANE
HJ
00 0 - 7
C 0.1 10.15] 0.2 4 DIMENSION b DOES NOT INCLUDE DAMBAR
UNIT:mm PROTRUSION.

MIEESHEBE A RAF FHL: 0513-5501 2928 /2929 / 2966 £ 0513-5501 2969 / 2956 / 2947 19
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1.9 STC89C51RC/RD+Z 5| B B #.4p  #0 |

STE8Y xx - xx xx — 40 x - X xx

| Eg Lk

440, 44

I Tt
il PDIP, LQFP, PLCC, PQFP

AR
L: Tk, -40°C ~85°C
C: kgL, 0°C ~70°C

AR

25 TAEAZ ] $]25MHz
40 : TAEAZ 1] $]40MHz
50 : TAEAZE AT $|50MHz

RAMK /]S
RC: RAM{Z512
RD+: RAM 1280

7 ol 151 AN NP 1
S5LZ4KT T,  B2ESKFYY, 532 13KFT,
545 16KF T, 5SAE32KFEN, 51642E64KF.

TAEHE
F:55V~33V
L : 3.6V~20V

STC 12T/6T 8051

20 T 3 [ S T PR A A KMl 0513-5501 2928 /2929 / 2966 B2 0513-5501 2969 / 2956 / 2947
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1.10 4n{A]3R BIHDRR A2 90CKR A

¥ QT IR HIHDRR & 90CRR LB i MR H S 8 B — AT &5 LA F 8

HD A FI90CHR A N H AT 4R AR T MAX810 % F S AL FL %, > 45126 Dy 6MHz BT pAy 30 75 B )
MAX810% F S A FLE R AT SE MK MBI Oy 12MHz B s o] o 7EZERAN S 1 OL T, AI7E
S AT B oM P PR R S A6

HDAZATPSEN. ALEX EAR I, TCP4.4/P4.5/P4. 611, [fj90CHR A AT P4. 4FIP4. 6%, TC
PSENHIEA. 90CHRAMALE/PA. 545 BIBE AT /T /0 1PA. 58, BT 45 FIAEALEAS I, BRI\ 2
FYEALEE . nf - A 2IP4. 510, RARIEFRIOCIRA I AL, H TR LR P
STC-TSP4w 228 HHALE pinik#NHEPA. 5, TEREEH P AR 7 I 7ESTC- TSP 72 88 Hh 12 BRI 2R
IHIEAENALE pin. EAABE M EFTR:

BR | GEXTE | BT | RENCER | Sanee | sp o>

APYHEHMEE R C BRERXE 1 ¢ Bluxgin

LI hEi A R AN
ALE pin ~ HELE

{4 ALE pin

THEMASRT: & 185 C W EETHiElRE ) 5 -

N TH A& STC89 R 41 1 A HLHDRRATOOCHR AS [ BT, £ B X I 7EP4. 6/P4. 5/P4. A=ANE AL .

— sy &
HDRR A1) ] (PDIP-40) 90CHR A I Tl (PDIP-40)
N\
T2/P1.0 1 40 Vee T2/P1LOC] 1 401 Vee
T2EX/P1.1 ]2 391P0.0 T2EX/P1.1 ]2 39 1P0.0
P12]3 38P0.1 P12[]3 381P0.1
P1.3[]4 ~ 373 P0.2 P1.3[]4 = 37[3P0.2
PL4C]5 =) 36F1P0.3 PL4[5 =) 36[1P0.3
PisCe [ 35F1P04 P1.5]6 ; 35P0.4
P67 v 34FP0.5 PL6 7 A 34FP0.5
P178 A 33ETP06 PL78 & 3PS
RSTC]9 = 323P0.7 RST]9 g 32EP0.7
RxD/P3.0 ] 10 - 31EJEA RxD/P3.0 ] 10 - 31[1P4.6
TxD/P3.1 ] 11 M 301 ALE TxD/P3.1 ] 11 Jif=3 30— ALE/P4.5
INTOP32[ {12 & 29 PSEN INTOPI2[H12 = 29pP4d
INTI/P3.3] 13 = 28F3P2.7 INTI/P3.3 ] 13 28P2.7
Top3a 14 N 2783r26 Top3AC] 14 N 2783r2e
_TI/P3S]15 - 26—1P2.5 _TI/P3SE 15 =g 26—1P2.5
WR/P3.6 ] 16 = 25 P24 WR/P3.6 (] 16 & 25 1P24
rROP37EH17 24P2.3 rRDP37EH17 ] 24P23
XTAL2 (] 18 23EP22 XTAL2 18 23 P22
XTALI 19 22[1P2.1 XTAL1 19 22[JP2.1
Gnd 20 21P2.0 Gnd 120 211P2.0

B ES B T A RAF FHL: 0513-5501 2928 /2929 / 2966 fEE: 0513-5501 2969 / 2956 / 2947 21
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111 RS ATt N R R AR ST (EMD) —— = KiE1tE

1. ZIFALEESHit, AR
STC89CH1IRC, STC8IC52RC, STC8ICH3RC, STC8ILES1RC, STCRILES2RC, STC8ILES3RC
STC89CH4RD+, STC8ICH8RD+, STCRICH16RD+, STC8ILES4ARD+, STC89LES8RD+, STC89LES16RD+

RC/RD+ZF8051 H AL I FERAME BE S B IEALES Y Frik Dl e ar 17 4% (R5)
AUXR : Auxiliary Register (R 5)

Mnemonic | Add | bit B7 | B6 | B5 | B4 | B3 | B2 Bl BO Reset Value
AUXR 8EH | name | - - - - - - EXTRAM | ALEOFF xxxx,xx00
AREALEE St (BMHRGIES %, C 15F)
sfr AUXR = 0Ox8e; /% FEEJAUXR B A7 AL */
AUXR = 0x01;

/% ALEOFFAZE 1, ZEIEALESS 54 th, $&TH RETIIEMITE B, B A7 )5 N0, ALEFS 5 I H i ti*/
FEIEALES St (B A2, L8 5) :
AUXR  EQU  8Eh ; BRAUXR DATA  8Eh
MOV AUXR, #00000001B ;ALEOFFfLE “1” , 25 1EALE(E S¥it,
RTE T RGTHIEMT I BE

2. HNEBIS PSR 2, TR ARG IS0 T R4 B A 12 4f,  ami& STCH S 71548051
HR AU ISPRE AL P I DA (R 6THES, BEAHLE 6 B8, AP LA
I B ATUR B — 25, A R FRAR 5 ATURS X A S T4t

3. FR LA BRI IR % a1 25 PRAG 25 . FEISPRESR AR I ¥ 0SCDN Y A 1/2gain ™ LA R %
R B A ML B = 008 20 Xt o S (R B, (B L B AR R AR AR R AN i T 16MHz . B HLAR S b
PEAMZE<16MHZ I, APEFOSCONYEN1/2 gain, A FI T FRAKEMI, 16MLA Eik#Efull gain.

~Stepd/ I REFENETH AN DEGEIR
Double speed / ¥9{=1#E: o BT/ YEE AT /B {EE
e D & /2 pun " full gain

IOERINEE, 1eMH: LI TS8R PNE 1/2 gain
TS BEEL O/FL L & STHEFAXC EFT0/0AR T4, RiE 5l

22 T 3 [ S T PR A A KMl 0513-5501 2928 /2929 / 2966 B2 0513-5501 2969 / 2956 / 2947
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1.12 BEINFE——STC8IC51RC/RD+ &FIHE 5 H#1

IR G Saw
SATHAE < 0. LuA, ATHIAMER AR ITeEE, iR, 4RET IR

2. RN EUAZE[RD -
SATIFE 2mA

3. I TAERE:
MAITHFE 4mA - TmA

4. f5 BT A A B e e, S TOKER . ARSE It F R G A I

T 3 [E S T PR A ) HHL: 0513-5501 2928 /2929 / 2966 fEE: 0513-5501 2969 / 2956 / 2947 23
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28 FRERANEN
2.1 STC89C51RC/RD+EFIE B H A EBEER

STC89CS51RC/RD+ R HI B L uT LLIE 47 28044 R A LABRAR THE, M1 e W
Fist b, EH TA/ERT, STC89C5IRC/RD+Z A H N LA ML ThFE R 4mA ~ TmA, T 5
FRE 3N A R T RE A <0 TuA, 25 PR (R OAS A A e =) R A 8 DR 2 2mAL.

2% PR AL R ot i A P N P Y 928 1) 25 A7 2R PCON I AR AV 4% il . PCONET A7 2% i XA

‘F:
PCON (Power Control Register) (/] {75-1k)
SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO
PCON 87H name | SMOD | SMODO POF GF1 GFO0 PD IDL

POF: LHEMAREA, BAHER)E, EREMRELN , WTHPAAE .
SCBRRI A BEHIWR EREL GAREY , RN EAMM NS AE 5 RN E AL, TN
MAETTHELL, SR RAEE MR AL, A8 a0 T 7R

TERIUE AR 7 H, I
POF/PCON.4 /75 1

\

AN FBhE AL,
S VA,
¥ POFIEO jgﬁfﬁ%é
J W 2 AL PP SRR

PD: MHE IR, 3k APower DownfBiz, 1] pH &8 A W HL S i 2 B0 B Ak R e B, 9E N\ B2
RUBEICIN, NIRRT NS YR, BT O 8hCPU. SERT 2%, ST D& Re s 1L TR, RA
AME BT Ak Sk TAE . s BB nT AR e lE, RWR S, REEHATIRRET . B
B I ENIE L, B DIFE<0.1uA o

IDL: KHE1, SEAIDLEB (FIN), BRRFZARACPUMN &, CPURHATIES S, HART
REFBAFAT AT 4k TAE, BT BARAT— NP e B

GF1,GF0 : PANEA TYEfREN, T DR .

SMOD, SMODO0: SHHJFE#EHITER, SHOFRK, EHAENH.

24 T 3 [ S T PR A A KMl 0513-5501 2928 /2929 / 2966 B2 0513-5501 2969 / 2956 / 2947
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2.1.1 TRRN EWUAEFER)

W IDL/PCON.OE N1, A HUKEENIDLE (25 H) #. fEZ BT, {XCPUTLH #4111k
TAE, (BRI W e, BTOEIEFET. MET TNESRER T2 T/ERRT
HEHE —P“IDLE "# A fz: IDLE WDT(WDT_CONTR.3). 34IDLE WDTH# % B A1,
FIVERSSE S 118, BUIER T/E. MIDLE WDTH#EO"N, &1 102 4%
SRR WA, BMEIETAE. £ HBERN, RAM. TG4 (SP). s
(PC). FRIFIREF(PSW). FIMEF(A)FE A7 Al R FF A E s . VO REEAE = N B U B0
RIS —ZI 2 SRS o SN 5 LI BT A L 152 4% R B E #1217 (BRCPUJE I B A TAE
A8 o HATAT— AR WA, CBATTER AT DK B ML R, SR AL MR fE . CPUYE 4k 4R 0AT
BN HBEREAN T — %4

BRI AT LR 2 WA AT AT — AN A BT 4 7= A B 2 51 R IDL/PCON. OB Al 247 Bk
MR H 2R, B MR SRR R SNERSTEI B A, BRI EPI R, 74
R X Fhdr i AL 5| R A A M5 5 VR 75 R FR24A B Bom B 10us, A R E = AL,
FRERST IR, S5 EAL, B P P FZF 000004 T 46 1IEH TAE

2.1.2 #HHERN/([EPER

¥ PD/PCON.1E A1, B WK APower Down (FHE) i, MRt ENER. i3
ARG, NEBEEESR, BT ERAE, CPU, EmREE. &I M. BT 05 EIETE,
AR R WAk SR TAE . An S A I B B 4t Fe vV ml P 2R rp T, DUMEC A I L R B T 4R R T AR, 5
M R TR, #EAEERS, FEVOMN . SFRs (kI BE 27 A2 28) 4L idE N\ i e A AT AR
—ZIFPIRSAAE

T CPU M 5 AR 0 Ji 1) 41350 49 1A - INTO/P3.2, INT1/P3.3,INT2/P4.3, INT3/P4.2

FAh, AN AL O EMCU M F L ABE 5 e i, 57 e B S5 (¥IMCURKS M P #2737 1 000 0H A T
GHIEH AR

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

1o XF——3—

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

L T/O L E Se il BN /58 BRSO E R, BB S i REACLIE L
FES R HUE N ri S0 A, K45 78 A I T/O R AIG, T Pl i F BELR 125 it i Pl 28 C L
Hio A CLIK LB /N 0. VI, AR IIINTx 23 7™ A2 — AN N B b b, AT E Bl 5
Fi HUAA G AR 2 e
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/] H AR F T o ) L P R 451 R */
/* */
/* --- STC MCU Limited */
/¥ - Y7~ STC89xx F8 41| 5 AL H 4715 v BT o e A2 =2 */
/* --- Mobile: (86)13922809991 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
PN AR BAERE P  F BE S G| AR T */
PETERE T R B3 Ry AT T STCR BRL AR I */

/* */

#include <reg51.h>

#include <intrins.h>

sbit Begin LED =P172;

unsigned char Is Power Down = 0;

sbit Is Power Down LED INTO =PI"7;
sbit Not_Power Down LED INTO =PI1"6;
sbit Is Power Down LED INT1 =PI"5;
sbit Not Power Down LED INT1 =P174;
sbit Power Down_Wakeup Pin INTO =P3"2;
sbit Power Down_Wakeup Pin INT1 =P3"3;
sbit Normal Work Flashing LED =PI1"3;
void Normal Work Flashing (void);
void INT_System_init (void);
void INTO Routine (void);
void INT1 Routine (void);
void main (void)
{

unsigned char j=0;

unsigned char wakeup counter = 0;

Begin LED =0;

INT System_init ( );

while(1)

{

P2 = wakeup_counter;
wakeup counter++;
for(j=0; j<2; j++)

{

Normal Work Flashing( );

//Begin-LED indicator indicates system start-up
//Set this bit before go into Power-down mode
//Power-Down wake-up LED indicator on INTO
//Not Power-Down wake-up LED indicator on INTO
//Power-Down wake-up LED indicator on INT1
//Not Power-Down wake-up LED indicator on INT1
//Power-Down wake-up pin on INTO

//Power-Down wake-up pin on INT1

//Normal work LED indicator

//clear interrupt wakeup counter variable wakeup counter
//system start-up LED
//Interrupt system initialization

//System normal work
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Is Power Down =1; //Set this bit before go into Power-down mode
PCON =0x02; //after this instruction, MCU will be in power-down mode
/lexternal clock stop
_nop_();
_nop_();
_nop_();
_nop_();
H
H
void INT System_init (void)
{
1TO =0; /* External interrupt 0, low electrical level triggered */
// 1TO =1; /* External interrupt 0, negative edge triggered */
EXO0 =1; /* Enable external interrupt 0
IT1 =0; /* External interrupt 1, low electrical level triggered */
// IT1 =1; /* External interrupt 1, negative edge triggered */
EX1 =1; /* Enable external interrupt 1
EA =1, /* Set Global Enable bit
H
void INTO Routine (void) interrupt 0
{
if (Is_Power Down)
{
/Is_Power Down ==1; /* Power-Down wakeup on INTO */
Is Power Down = 0;
Is Power Down LED INTO=0;
/*open external interrupt 0 Power-Down wake-up LED indicator */
while (Power Down_Wakeup Pin INTO == 0)
{
/* wait higher */
H
Is Power Down LED INTO=1;
/* close external interrupt 0 Power-Down wake-up LED indicator */
H
else
{
Not Power Down LED INTO=0; /* open external interrupt O normal work LED */
while (Power Down_Wakeup Pin INTO ==0)
{
/* wait higher */
H
Not Power Down LED INTO=1; /* close external interrupt 0 normal work LED */
H
H
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void INT1 Routine (void) interrupt 2

{
if (Is_Power Down)
{
/Is_Power Down ==1; /* Power-Down wakeup on INT1 */
Is Power Down = 0;
Is Power Down LED INT1=0;
/*open external interrupt 1 Power-Down wake-up LED indicator */
while (Power Down Wakeup Pin INT1 ==0)
{
/* wait higher */
H
Is Power Down LED INT1=1;
/* close external interrupt 1 Power-Down wake-up LED indicator */
H
else
{
Not Power Down LED INT1=0; /* open external interrupt 1 normal work LED */
while (Power Down_Wakeup Pin INT1 ==0)
{
/* wait higher */
}
Not Power Down LED INT1=1; /* close external interrupt 1 normal work LED */
H
H
void delay (void)
{
unsigned int j=0x00;
unsigned int k = 0x00;
for (k=0; k<2; ++k)
{
for (j=0; j<=30000; ++j)
{
_nop_();
_nop_();
_nop_();
_nop_();
_nop_();
_nop_();
_nop_();
_nop_();
§
}
}
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void Normal Work Flashing (void)

{
Normal Work Flashing LED = 0;
delay ();
Normal Work Flashing LED = 1;
delay ();

H

s XL A0S v B M it AR R L U 1 )

- 3k sfe s e sk sfe sfe sk sk sk sk sk sk sk sk sieske sk st sieske sk sk sieske sk sk stk sk sk stk sk sk stk sk sk skeoskosk sk skokok sk skokokoskoskokokoskoskoiokskokokok
s

;Wake Up Idle and Wake Up Power Down

- 3k sfe s e sk sfe s sk sk sfe sk sk sk sk sk sk sk sk sk sieske sk sk skeske sk sk stk sk sk stk sk sk stk sk sk stk sk skokok sk skokokoskoskokokoskoskoikokskokokok
s

;/* --- STC MCU Limited */
/% -- THIRSTC89xx Z 41 5L Fy AL p A1l v e nge it it P A2 5 ¥
;/* --- Mobile: (86)13922809991 */
;/* --- Fax: 86-755-82905966 */
3/* --- Tel: 86-755-82948412 */
/% -—- Web: www.STCMCU.com */
S/ * IR SRR P P e SO v 5] AR 7 */
SRR TP R R EIMEH] T STCH) BB AR T */
ORG 0000H
AJMP  MAIN
ORG 0003H
int0_interrupt:
CLR P1.7 ;open P1.7 LED indicator
ACALL delay ;delay in order to observe
CLR EA ;clear global enable bit, stop all interrupts
RETI
ORG 0013H
intl_interrupt:
CLR P1.6 ;open P1.6 LED indicator
ACALL delay ;;delay in order to observe
CLR EA ;clear global enable bit, stop all interrupts
RETI
ORG 0100H
delay:
CLR A
MOV RO, A
MOV  RI, A
MOV  R2, #02
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main:
MOV  R3, #0 ;P1 LED increment mode changed
;start to run program
main_loop:
MOV A, R3
CPL A
MOV  PlI, A
ACALL delay
INC R3
MOV A, R3
SUBB A, #18H
JC main_loop
MOV  Pl, #0FFH ;close all LED, MCU go into power-down mode
CLR 1TO ;low electrical level trigger external interrupt 0
; SETB  ITO ;negative edge trigger external interrupt 0
SETB  EXO0 ;enable external interrupt O
CLR IT1 ;low electrical level trigger external interrupt 1
; SETB IT1 ;negative edge trigger external interrupt 1
SETB  EXI1 ;enable external interrupt 1
SETB EA ;set the global enable

;if don't so, power-down mode cannot be wake up

;MCU will go into idle mode or power-down mode after the following instructions

MOV A, PCON  ;Set PD bit, power-down mode (PD = PCON.1)
ORL A, #02H
MOV  PCON, A

R NOP

; MOV  PCON, #00000001B ;Set IDL bit, idle mode (IDL = PCON.0)
MOV  PI, #0DFH ;1101,1111
NOP
NOP
NOP

WAITI:

SIMP $ ;dynamically stop
END
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22 B

STC89CS5IRC/RD+ R AR WA 4MELL T AMEERSTSI M ELL, B, FHEEN
/LB, FHIIMEN.

2.2.1 SMERRSTS|BIE i

ARERST 5| I A2 A7 5 A& M A58 I RST 5| it i — 52 5% B i A2 A kv, AT SR B LI &2
£ o WRSTEANE H m I 4i 45 /024 BN Lous )5, B MLt NEALIRES, BRSTE M
JRIRL [ P I, 5 LS R R AR &S M P F2 7 X A0000HAR FF- 46 1E # TAF .

2.2.2 HREEA

PN HAEFEEIT IR YT, A SERRTER, TELWRRFIRGTREN (FJE3)
Z—) , fEGE8051 B i ML TR AF bR S RE e Thfe, 7 b AR AL S B, SEE SRR
BRI BLSTCHHHE H (3% 5 7 805 AR HE 75 ) SR 34 in 7 ISP CONTRAFIA T e 27 A7 2%, SEHL 1 1t
DhRE. HP R 7R B A HIISP.CONTRAFI T g 2 A7 4 1 A B A2 SWBS/SWRSTHL I LA & 4t
ST .

ISP_CONTR: ISP/IAP 5771742
SFR Name SFR Address | bit B7 B6 B5 B4 B3 B2 B1 BO
ISP_CONTR E7H name | ISPEN SWBS |SWRST - - WT2 WTI1 WTO

ISPEN: ISP/IAPIIRE R FAT .
0: Z%1FISP/IAPEE/ 'S /#F:Data Flash/ EEPROM;
1: SRWISP/IAPE/ S /¥ Data Flash/ EEPROM .
SWBS: #{ikBMH P N R X G 30(0), i85EMISPREFIX B 8h(1). B 5SWRSTH AL &
A AT ASEEL
SWRST: 0: A#EAE; 1 PEBERFEA, W EHINEE.

s W PR F AR 77 X (AP X)) 3 A 2 A7 I D046 31 P R R R X (APIX) TF AR T FE T

MOV ISP_CONTR, #00100000B ;SWBS = 0(i&#APIX), SWRST = 1 (K& A7)

s MR GEISP IS #7817 X A AL H DI 2 PSR T X (APIX) AR HATIR 7

MOV ISP CONTR, #00100000B ;SWBS = 0(i%&#EAP[X), SWRST = 1(%Efr) -
s P SRR 7 [X (AP X)) B 27 I V)46 31 R G ISP 45 R 7 IX AR AT AR 7 7
MOV ISP CONTR, #01100000B ;SWBS = 1 (i£FISP[X), SWRST = 1(3KEAL)

s MRS ISP I 78 17 X A AL I VI B R R ISP IR 552 15 XU PATRE T

MOV ISP_CONTR, #01100000B ;SWBS = 1 (i%&#ISPIX), SWRST = 1 (4% Efr) -
KGN RGRAL, FrANRRIIRET A S = B A RV E, VO awiihtil
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223 FEHEMN/IFEEN
4 H Y VOO T L 37 /44 i A 5 Fh B R DI T TR LR I, T 9B R R B 2

fir. HVCCHEFKE LT RN, HDRRAS 1 5 7 HLAEIR 20481 B (90CHR AS #L A HLAE IR 32768
B JE, BN/ R BB EE,  EAE A/ i R A D RER G AT .

2.2.4 FHIRWDDEN
G
STC89C51RC, STC8ICH52RC, STC8IC53RC, STC8ILE51RC, STC8ILES2RC, STC8ILE5S3RC
STC89C54RD+, STC8ICH8RD+, STC8IC516RD+, STCRILES54RD+, STCBILESSRD+, STC8ILE516RD+
FE TS/ RERT/ MTMRERFERTEERNRG S, N TP “ REGAEREE O
T, ZFTI, MCU/CPUREFI K, SRAG KM AR T/, @% &5 351, g
MCU/CPU ATERIE BT [8] P9 4% ZE kU7 i & T 14, HLAAMCU/CPUL T 575 IRES, BT 1t 2
FRIEMCU/CPUE A, {f R 40 B MR TR AR AT H P IR 7 -
STC89CSIRC/RD+AF B L EBH 513 T BB T 1MThEE, oL RG] FE i 5E
SR/ s . Ak IhRe, FRATH N R DI RE 7 4748 WDT_CONTR:
WDT_CONTR: % | J4f(Watch-Dog-Timer)$5 il 5 77 %%
SFR name |Address| bit B7 |B6 B5 B4 B3 B2 | B1 | BO
WDT CONTR| EIH name - - [ EN_ WDT |CLR_WDT|IDLE WDT| PS2 | PS1 | PSO

Symbolf§*5  FunctionZfjfig

EN WDT: Enable WDT bit. When set, WDT is started
BIVARVEA, HJEN “1 7 B, BTG

CLR WDT: WDT clear bit. If set, WDT will recount. Hardware will automatically clear this bit.
BT IEOAL, ZHBO1I, BT E 8 AR B 30750 "Iz,

IDLE WDT : When set, WDT is enabled in IDLE mode. When clear, WDT is disabled in IDLE
EIM“IDLE "#EU0r, MW E 1R, B IR BRE SN THE
HIFCOZAINS, BIIMER SAE SR AT

PS2,PS1,PSO:  Pre-scale value of Watchdog timer is shown as the bellowed table:
BV ER o 5E, W EHR

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

0 ] 0| o0 2 393 mS

0 | 0 | 1 4 78.6 mS

0 | 1| 0 8 157.3 mS

0 | 1 | 1 16 314.6 mS

1 | o | o 32 629.1 mS

1 | o | 1 64 1258

1 | 1] o 128 258

1| 1 | 1 256 5S
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The WDT period is determined by the following equation & |} Hi i [H] 1155
A1 % H ] = (12 x Pre-scale x 32768) / Oscillator frequency

BT B N 12MHz:
1038 1] = (12 % Pre-scale x 32768) / 12000000 = Pre-scalex 393216 / 12000000
ps2 | PS1 | PSO P;;Zﬁ%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 16 524.2 mS
1 0 0 32 1.0485 S
1 0 1 64 2.0971S
1 1 0 128 4.1943 S
1 1 1 256 8.3886 S

B4 N11.0592MHz:
E T M3 H I TA)= (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 2.2755 S
1 1 0 128 455118
1 1 1 256 9.1022 S

B RBINEE TG, AT RGeS R P R I AESTC- TSP A% 4 HH 6 & 1A A Q1 T Blos (9 ¢
He

B | G TE | BT | AEecukis | Szn2@ | e e

RPEHBEMEEN s ¢ BREREE R ¢ BluxE h
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BTN IER, 7ESTCH FHEMR EFTAE RN
/*

*/
/* --—- STC MCU Limited */
/* — JHIRSTC89xx R AL AL B 1714 S Hovas H B[R] T B A 2 -- */
/* --- Mobile: (86)13922809991 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --—- Web: www.STCMCU.com */
L E sl L e e e 11 N — *
EF I e Lt I o O3 Y e — *
/* */

s AR TEFAESTC-ISP Ver 4.86.PCBH T #ii i L Ll L, ARG TARRESAEP1 A R &R
T R e B TR] = (12 * Pre_scale #32768)/Oscillator frequency

WDT CONTR EQU  OEIH =l b b
WDT TIME_LED EQU P15 H P15 EEHIE T I TR R AT
S T IH S B ) T E AR AR AT S P T T B Ok 2R e T K RO
WDT_FLAG_LED EQU  PL7
FPL. THHIE T i B AL AT, s R A T AL
Last WDT Time LED Status EQU 00H AR, G 1 I BT (R R KT I B —YORAS AL
; WDTE AL 1] (Bt FH 1 Oscillator frequency = 18.432MHz) :
:Pre_scale Word EQU  00111100B HO, FBhE M, B AE=32,  0.68S
Pre_scale Word EQU  00111101B HO, HBNE I, W AiE=64,  1.36S
;Pre_scale Word EQU  00111110B HO, BENE I, W AE=128,  2.72S
:Pre_scale Word EQU  00111111B IHO, FBhE 1, P 4iE=256, 5. 44S
ORG  0000H
AIMP  MAIN
ORG  0100H
MAIN:
MOV A, WDT CONTR MRS NE T IS AL
ANL A, #10000000B
INZ WDT _Reset ;WDT_CONTR. 7 = 1, BT IAELL, BEERETIAEAREF
;WDT_CONTR.7 =0, LHE AL, #5350, RAM¥ TGN NEEHLE
SETB  Last WDT Time LED_Status ; EHREAT,
S WIGR AT T 1A H BT T FR R AT BRPIRAS AT = 1
CLR  WDT TIME LED RN, R T A (R RS AT
MOV~ WDT CONTR, #Pre scale Word A BE T
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WAITI:

SIMP  WAIT1

AEAPATAER) (A1) S5 T 103 2 AL

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

WDT_Reset:
CLR WDT_FLAG_LED

JB Last WDT Time LED Status,

ETRESRL, MEE)
e TR AL, M TV R AR R AT

Power Off WDT TIME LED

s NUREKFIRLAT , R0SEARREAT

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

A LUCEARRBE K, B ERE KA
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
WAITS3:

VKR TR A5 A A S AT
T AU R T RAT 9 B VORA R

AEAPATAE R (FHL) . S5 T 103 =2 AL

s ERSEAR VI KA 1400 3 S P [ 75 T
DR T VA N TRIR 2 AT (9 _E— IR R U

SIMP  WAIT3 SEPATATE S FEHL) . SEAE T 1% B B AL
END
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2.2.5 ABRHEMNMKBINEN

SALIE S
o A A o 2= B LB MW PR X 0000H AL T 46 34,
WESE T 1= AL S
I EHIRESETIIFS | &Ml R4 M P FER X 0000HAN 46 B 1244
A (R AT ITH PR
i X ISP_CONTRAF | ./ . A -
ﬁ%&AmmﬁHﬁkEE%EM%FﬁWWMWLﬁ%E%ﬁﬁ
N AP
2L
I XTISP CONTRE | & RGN RGISPI 152 7 X R 4T 2
FERIENCOH ALK | 7, KA B SR ISP R A, &
=X A SRR X AT R
IR . 2{F R G R GRISP I R X T B $h AT FE
AEHEN | RGEE =
FIRAA zgg;gﬁiaa o KRB A ISP F S TR, 2
S R X AT R

EAYEEIF=ENA
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FIF HREFESIAEIRIIGE S 775 (SFRs)

STC89C51RC/RD+ R ¥ B i ML FE 7 A7 i #% FN A I8 474 2% 72 %% 5 M7 gw ik 1. STC-
89C51RC/RD+ R A B (LR BT LAV 18] Fr EFlashf7 4 8545, I8 0] L i) 64K B ) 41 858 52 7 771
#%. STC89CS4RD+RFIF AN E A 128071 I B Ak w%, ALY EEALZ # LAR 9 AW
Hhik 2% 6]« 9 EERAM (2567 7) AN E#54 FERAM (102457%5) o 1ISTC89C51RC &R HI #a F HLN #A
S12F T B A7 s, JLAEYERNIZ B L& 7 9 A Hiu ki 2% 8] - P9 SRAM (2567 717) FT N &89
JERAM (256771) o A4, STC89CSIRC/RD+ ZF Hi F HLIE 0] LA A £ A Ah i [ 64K B 4155
i ftds . DLLASTC8ICS4RD+R T MBI, 43 A48 F R 3 A7 i 2 R AL A6t 25

3.1 IEFTFiEeE

P A A0 P RE . B AR S5 (5 B . STC89CS51RC/RD+ R FI i AL N B 4E
T AK~64K i [FFlash e 5 A fiE %5« STC89CS5IRC/RD+ A FI & P B 2 8 F AL F N F2 ) Flash

ﬁﬁ%%& E,(] fﬂiﬂ: ﬁu —F%%Fﬁi—\‘ o Type Program Memory
AFFFH STC89C/LE51RC 0000H~OFFFH(4K)
STC89C/LE52RC 0000H~1FFFH(8K)
16K STC89C/LE53RC 0000H~33FFH(13K)
Program Flash STC89C/LE54RD+ 0000H~3FFFH (16K)
Memory STC89C/LE58RD+ 0000H~7FFFH (32K)
(4~64K) STC89C/LE510RD+ | 0000H~9FFFH(40K)
STC89C/LE512RD+ | 0000H~BFFFH(48K)
0000H STC89C/LE514RD+ 0000H~DFFFH(56K)
STC89C54RD+H i HLAR T A7 fifi % STC89C/LE516RD+ | 0000H~FFFFH (64K)

BRIEAE, FBPirEE (PC) N A N0000H, MO000H G HF 46 AT F£ )7 »
STC89C51RC/RD+H 5 HLAI FHEA S| I SK A 78 S 17 1) F P FR 5 A0 B8 2 V77 ) Y MR P A7 i 25
MEAS| I B S, 4 T-STC89C5 1RC/RD+EA Fr AL & 56 1 Fr AR T A7 ik 8%, 24PCH Py A58
b R PG VO LN, RG4S H Bl B R AME T A . LASTC89CS4RD+H1 L
A, 4 EAS| I R, B LR S A R AR BRI 0000H B ST TF I BT FEF . 24
PCIJ P 25 HE 1 3FFFHIN R 4t H 3l B K AME TP A7t a8 R 2o PRI ST AR P A7 i 25 1 Hh kb AL
4000HFF 46 .

T34 W AR 25 R TN bl CURR R I 1 1) A TR 7 A6 2 0. TERR T A7 Ak 8
BEANHWTERA — AN E N b, S W R A R B N S, R AU 2 B Bk 2R B
FH TN R L AT RE T o A0 WO o 1B Al 252 17 BN T bl /20003 H, 72 B 4% /1 s
O 7 R 55 72 3 BN 1 Hikik 2 000BH, #1350 A W7 17 v W7 Bl 45 72 7 N I b 200 13H, 5 B 4%
/RS LR AR BT IR 45 FE i BOON T ikl 200 1BHES . B8 %2 () AR IR IR 45 F2 5 BN 11 il (o B ) )
DAL BB ) R T B o A AT R I N bl £ TR R X 1) (8N T) B, — B oL T B iE R AT
SERE AW IR SSFERE, DRk, — A v o 7 ) bk [X SR A7 i — 2 Sk M e R F6 4, FRIMEIE
AE T W AR 55 2 7 11 25 (] e AT

FE ¥ Flash/7-6if 8% Al TR LR R R mFEHR S5 10 5k LA L, B 18 A i RS T A (8 1

B ES B T A RAF FHL: 0513-5501 2928 /2929 / 2966 fEE: 0513-5501 2969 / 2956 / 2947 37




STC89CSIRC/RD+HR I T HLIER  HARSCFEMGES - www.STCMCU.com I B AR 37 #7: 13922829991 A& i ] 13922809991

3.2 HIREFEER(SRAM)

STC89CS54RD+Z F1 B (LN HFAE B T 12807 1T RAM, 1] FH T A7 5URE 3 AT 11 v [) & SR A
REEHE . N ESEIEAA G A e DB RN AR A4 W sk 25 8] - Y EBRAM (256777) FIP 34
JERAM (1024 F75) o« 14, STC89C51RC/RD+ Z I B WA AT LA [a] 726y 4N F@ [ 64K B AN 5B 4L
PEAEAE DS .

3.2.1 HERAM

PERAMBE 256271, AT N3N K128 FTHRAM(S5184:8051%A) . =128FH
RAM (Inte | #E80527R [ & 7 =128 T5RAM) S 453k Th RE A7 A7 5% [X o (128775 A Bl A7-fits % Bk ]
BT AT (A Fhk . B 128 TTRAM S Rk D) BE A7 A7 % X UL AR (Rl O Mo bk L, AR A
FH80H~FFH, 2% 8] B AR B, (EAFR_E RS, 3 A I @ AN 5 1 -4k 05 2o LA X
Iy 128 FTTRAM R A% Tk, HRRRkThRE 2R A7 2 X AT B 4% T4k

P ERAMIF S5 # n F BE T, Hohk i £ 00H~FFH.

FF 7FH
S TR IS S A
N (SFRs)
#IRAM 30H
‘ 2FH
gg [EVASS:
1287575 TR L
N EHSRAM 18H . VTH
TAE4 2
00 10H
Trea 1 |OFH
W RAM 08H 07H
00H TAEAH o
1281 I HBRAM

R 1287 FIRAME AR B FIRAMIX o 3 FHRAMIX X a] 43 N TAEFFAF 28 X, Al -8k X, F
RAMIX FIMEAR X o TAF 2717 2320 X Hhhik MMOOH~1FHIL32B (F2745) 891, 43 N4 (B — ARy —
M randl) , BHAESNSL I TAEZ 748, 53 NR0 ~ R7, (HJE TAFRY#E 2 H. @
S TR aed, Al LAR S EHE . RO~R7EH 27 gs, $Rata 2 NI HAEAR
WBH . FEFIRE T PSWEHIEA: RS AIRSOLL & v 5 24 i () TAE 47 854 . W NI PSW
AALERIIANH . AL FhE X ik M20H ~ 2FHAE 164N 745 80, 20H~2FH ¥ G BE nJ [ B RAM
BRI AR R ] AR BT AR — A A RAFE,  3R12847, BT R RE ) Mk
00H~7FH. {7 b5 Z200H~7FH, PERAMIK 128771 iy Hhhik t1 /2 00H~7FH; MAMEE, —
E: 1002 oy o< 3 PO 4 (7 e = 7 S 7 NV 9 | PO V< 1 = T DSt O VAP (T A N2 1 e = T S
—ANEA G, EREFPERARRIES X 2. N ESRAMA ) 30H~FFH A 0 2% F 7 RAMAI HE A%
Xo —ASALAIHERRTREN (SP), A THRMHEMRIX .. A HLEN )G, HEFHIRESPNOTH, FRHT
TAEZFAF A HOFIRT, [RIUL, HH P WIGAFE T # N SPIE B VIME, — R B 7E80H L J5 [
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 : tr&fr. SHATINZZER,, YEESMEIBTALE AL, BT IRIEE E i b A (S A,
CYAL; JR2Z RO

AC : BEHOZEENAL . BHATINEEERS, YB3 A, ST IR IE BB E SO, ACHT;
R0 BB AR EACH) H 52 78 T-BCDES INE . ks H 1) % .

FO : H/4s&ELI0,

RSI. RSO: TAEZFAFaSAMIEREN. 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 thbrEAL
Bl : fRENL
F1 : HP#RELL

P AEAREN. 2R EAIG AR BINAACCH AN B AR . A BmERACCH LA
Houar s, WPEL; 2 ZINERACCH KN BN BE (BAH0M I, PALA0

HEFFE £T(SP):

HERRARET 2 — S L H &7 88 . B HHERR T AE NS RAMBR R IO B . REEN G,
SPHIGEALALOTH, A3 HEAR 5 HOSHEE LI 4f, 5 E0SH~IFHH L& T TAE S 7 a4
1~3, HAEFRF W B X, T 4 4 SPAE e 2% N 8OHE HE K IME N H . STC89CSIRC/
RD+ 251 B AL HER 2 1) EA K, B BE IS AN HERR S, SPIN A K.
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3.2.2 AR RRAM (138 E R AIER, 238 ERSME, AMOVXijia)

STC89CS4RD+H Jy ML N BR T 4R H256 717 I N FIRAMAL, IR 1 10247 9 @
RAM, HifikyE [H /£ 0000H~03FFH. 5[] PJ 347 FERAMI 5 L AL 4805 1 8 LTS 1] A5 47 RAM
HIJ7EME, HREAREPOT . P21, P3. 6. P3. TRIALE. 7EJC4wiE S, WY FERAMIE T
MOVXF4 i), EPfEH” MOVX — @DPTR”E(#"MOVX @Ri"#§4Vil. (ECIESH, wlff
Fxdatafs B/ RMEIR], 0”unsigned char xdata i=0; 7.

B LA ST ERAMAE 753 1T LA 1] 52 4 B 27 77 2 AUXR (il A8EH) H [FEXTRAMAL #% 1) .

STC89C51RC/RD+/AD/PWMA I H Fr AILBOS L HE AL 7 FRERAMAE B S 2% 1IEALE i i Rk T RE 27 A7 4%

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

AUXR | 8EH |Auxiliary Register - - - - - - | EXTRAM | ALEOFF | xxxx,xx00

EXTRAM: Internal/External RAM access PEB /AP ERAMAR EX

0: PIFEPY EMIEXT RAMA] DAAEHX.

RD+Z& 51 5./ HL
7E00HZF 3FFHA TG (1024F75) , {1 FIMOVX @DPTRHE A7 ], 23 400H K H 11k %% A]
SR T AN ERE A7 2 (Fr400HHIG) , MOVX @Ri H A& 15 7] 00HFFFHEL G

RC &RFIH A HL
7EO00HFFFHEA TG (2565 15) , {3 FHMOVX @DPTRFE 417 171, 2k LOOH K Hbdik 4]
NV ) AR EE A7 A (£ 100HHLIG) , MOVX @Ri K BV M O0HFFFHER T

1: External data memory access. APMEEEHEAENE IS AN
ANEREAE AP AR AT, 25 1005 1) YR H JERAM,  BEEFMOVX. @DPTR / MOVX @Rif

81 FH [ 188052 5 L
O0xFFFF FFFFH
4 RAM
63KB
Hh RAM
64KB
0x0400
0x03FF
Auxiliary RAM 1KB
0x0000
0000H
EXTRAM=0 EXTRAM=1
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ALEOFF: Disable/enable ALE.
0: ALE is emitted at a constant rate of 1/3 the oscillator frequency in 6 clock mode, 1/6 fosc
in 12 clock mode
ALE [ 8 5E 1/ 6 SRR 5 75 1206 BIASERCINT , 766 IR B sl 4 s 18] 5 19 1/ 3
ST ES RS
1: ALE is active only during a MOV X or MOVC instruction.
ALEJXAERATMOVX or MOVCHR A I A i M5 5, 4Pk 2. FRAR T R GRS HENT

AN, FEVT A AT BRAMZ BT, P IS TR AEREFH P AR P I AESTC- TSP 2 4%
B YFN Y FRAUX-RAMV 1], 20 R B R
Stepd/ B4 BEFEINATH *HE hEHER
Double speed / PR{S1HE: " BT/YYEHE {« 12T/EA{=1E
A e fis (" 1/2 zain # full gain

MEEEINE, 16MH: L TIRHEEEENE 1/2 zain

TUTABEEL 0/FL 1 & STHEE C ET0/0AR T4, WiEEsh
|| | mErman-ra: O Bk 6 i GERUER) |
TR T E A P AT RSB LashE—FHERE ( IES (0 WD
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MHAREIEZE QL) -

V7 17) AT JE BUEXTRAM

s TRk Th R A A7 A A Y (V2 75 20)

AUXR DATA 8EH; B#H  AUXR  EQU  SEH L

MoV AUXR, ~ #00000000B; EXTRAMBLIE ™ 07, JLsk b SGArmtbhrafiy” 07 .
;MOVX A, @DPTR / MOVX @DPTR, A4 AT Vj i A B9 € IEXTRAM

'RD+ %71y (00H — 3FFH, #£1024 %)
‘RC %% (00H — FFH, $£256 F#4)
MOVX A, @Ri / MOVX A, @Ri F54 7] B 5 N &4 fE AUEXTRAM
AFFHICEE S RD+ R4 HEETS R N8 B EXTRAM (00H — FFH, 3256 #75) ;
5 F AT R IEXTRAM

MOV DPTR, #address
MOV A, #value
MOVX @PTR, A
SRS RS R BIEXTRAM
MOV DPTR, #address
MOVX A, @PTR
RD+ 741
. IS #address < 400H, WIZEEXTRAM A7A” 07 W, Vil4p3 BN, B EESNER
IHEXTRAM
; IR #address >= 400H, WL 25 473 EAMTH R IRAM B(1/0 ==[8] (400H——FFFFH)
RC #741
. % #address < 100H, WIZEEXTRAM £7A4” 07 W, Vil EAENE, 25 ELESNE
IHEXTRAM

o WA #address >= 100H, NS &V5 PBEE LANEY B AIRAM 81/0 %5[a] (100H—FFFFH)

A% 15 ) N AR EXTRAM |, BAB 28
MOV AUXR,  #00000010B; EXTRAMIZEHIALIZE N 17, 28115 MIEXTRAM, PR 198

AUEH T R G NANER Y JE 7 1/0 BUE F v iE£1E2 ARAM X, I 5L Y e
EXTRAMIZ 8tk EA R, Hubfi i By 17, A8 1BV o] e 9309 2 EXTRAMAE T LA 17

RELiE -
LA B BAUXR 2777 3% BV AT B H FIMOVX. @DPTR #5741 I I 7 34 47™ FEE (RUEXTRAM, i3
RAMZ 8], B4 5 15) F AR B 7T, 40 S R GE AN 1 SRAM, T SR A FH 1025 18] /N F-1024/256 775, U]
A E B ISRAM 45 22, Hulnag £ STC62WV256, 15620256, UT6264 25, W AN & F MOVX A,
@Ri / MOVX @Ri, A 484V in) b &Y & FIEXTRAM, 3X A% H B 17 171 256 715 ()9 FEEXTRAM,
(EEIRSFRE AN g I &N
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MHERFIMZE (C BT -
/% Ui a] T R JEXTRAM */
/* RD+ Z%4(00H — 3FFH, 31024 =154 REAJEXTRAM) */
/% RC Z%A(00H — FFH, 3£256 454 EIIEXTRAM) */
/% HIARER DI RE TR AT AR A (C B F ) #/

sfr AUXR = 0x8e /U AN T W B AUXREAS FH A B AUXR */
AUXR = 0x00; /%0000, 0000 EXTRAMAZIH0, Hesi B SIS BAT N0 */
unsigned char xdata sum, loop counter, test array[128];

/% KA IR xdata RIAT B 3BU7 AT B FJEXTRAM*/
/% A WY RIEXTRAM - %/

sum = 0;
loop_counter = 128;
test array[0] = 5;
/% RGN REEXTRAM %/
sum = test arrayl[0];

/* RD+ RA:
Wik #address < 400H, WIZEEXTRAM f7°87 07 B, ViRP)EE BAENER, 24 EAE4b

HB T L EXTRAM
i #taddress>=400H, LS AEVT R FE EANFY FEAIRAM B551/0%5 /] (400H-FFFFH)
RC F4:
W #address < 100H, WIFZEEXTRAM f2A” 07 B, Vil EE EAENES, @4 LIES
HB A HLEXTRAM

R #address>=100H, SA&VT MY L AMEY BAIRAM 81/0%5 ] (100H-—FFFFH)
*/
A% 15 ) SR BIEXTRAM, wigsase
AUXR = 0x02; /% 0000, 0010, EXTRAMAZ %97 17, 2% 1F37 [ EXTRAM, LART g/

HEH P RGBT R T1/0 8 A iE 22 ARM X, RS N Y B
EXTRAMIZ#5 EA M9, BIHALEEN" 17, 275 sy R (IEXTRAMER 7T LA 1.

AUXRAE R 5 21743

B RS, B EREH “MOV  AUXR, #data” 255, MAZEHSEROEED “5, 5, A7
FUORABAEAREE, Wik, S pBEAE, HESRmEEn “8, 5, A&7, kA E
FEERIROR .
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LR HUHDRRCAS R BLRI FRAS 1 X3 (ORF- A9 FERAM)

481198051, ERICH FERAM, TSTC89C51RC/RD+ZF B F HLIN #63 C 4 FE 1 RAM, 2305 F 1)
B P PO /P2 AE A M B FH T AN R AE N /0, A7 e 75 25 FH S0k 56 FFE P9 84 FERAM.

M2 P IRAR P R E sk, BT R TR R CU BN,  FrBASTC89C51RC/RD+ R A L LA T fift ik
BRI, HEHHDAR A DL P E TSP R 30FE e i 3t AT 3E B0 P L Y 550 JERAM, DU B 58 4 3 2%
u%%%#&%amo

— AN TSP N 3R 7 i it e 2 5 PR L PO 389 FERAM, DRI DR IREAT V2 A2 AL Jim R4 2 e 145 i)
¥ RERAM, B f7 JFAUXR. 1/AUXR. EXTRAM = 0, e 522 G Y 304 FERAM, U A R 22«

TEISP R #0FE B i TEISP N #FE P I i
“RVFV A T ERAM” AR TR Y RERAMY

S FVEVT A g R RAM SRR T 18] T FERAM

1 AR LV IA] T FERAM A& S VFVI A 3T FERAM

FISTC89C51RC/RD+ Z2 41| B HLCHR AN AR [ 5 i ML “ AUXRZT AT 42 K S HeE” |, BHDR A )% DA 5
FA) P A 8 s B T A AT LS

AUXR. 1/AUXR. EXTRAM
AUXR. 1/AUXR. EXTRAM
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STC89C51RC/RD+Z A i F HL N 4 FE RAME 7~ A2 /77

:/* ——  STC International Limited */
;/% —— STC kK~ it 2006/1/6 V1.0 */

;/% ——— J#H7R STC89C5IRC/RD+FRFHF#L MCU P EBH FERAMGH /R FE */
:/% —— Mobile: 13922809991 */
:/* —— Fax: 0755-82905966 */
/% ——— Tel: 0755-82948409 */
:/% —— Web: www. STCMCU. com */
(/% ———  ARJEHIRFERFAESTC-ISP Ver 3. 0A. PCBAY T #igife T Bl ——————— */

P/x = AREAERE S A SRR Y, W AERR T R T STCI B ARy —— */
J/% ———  AEREAE SR G| SR, WA SCE PENAE A T STCRIBTR KRy — */

#tinclude <regb2.h>
#include <{intrins.h> /* use nop () function */

sfr AUXR = 0x8e;
sfr AUXR1 = OxaZ2;

sfr P4 = 0xe8;
sfr XICON = 0xcO;

sfr IPH = 0xb7;

sfr WDT CONTR = Oxel;
sfr ISP DATA = OxeZ2;
sfr ISP ADDRH = 0Oxe3;
sfr ISP ADDRL = Oxe4;
sfr ISP CMD = 0Oxeb;
sfr ISP TRIG = Oxe6;
sfr ISP CONTR = Oxe7;

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

void main()

{

unsigned int array point = 0;

/% JAREZH Test array one[512], Test array twol[512]%/
unsigned char xdata Test array one[512] =

{

0x00, 0x01, 0x02, 0x03, 0x04, 0x05, 0x06, 0x07
0x08, 0x09, 0x0a, 0x0b, 0x0c, 0x0d, 0x0e, 0x0f,
0x10, 0x11, 0x12, 0x13, 0x14, 0x15, 0x16, 0x17,
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0x18, 0x19, Oxla, 0x1b, Oxlc, 0Ox1d, 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, Ox4a, 0x4b, Ox4c, 0x4d, Ox4e, 0x4f,
0x50, 0x51, 0x52, 0x53, 0x54, 0x55, 0x56, 0x57,
0x58, 0x59, 0xba, 0x5b, 0x5c, 0x5d, 0xbe, 0x5f,
0x60, 0x61, 0x62, 0x63, 0x64, 0x65, 0x66, 0x67,
0x68, 0x69, Ox6a, 0x6b, 0x6¢, 0x6d, Ox6e, 0x6f,
0x70, 0x71, 0x72, 0x73, 0x74, 0x75, 0x76, 0x77,
0x78, 0x79, 0x7a, 0x7hb, 0x7c, 0x7d, 0x7e, 0x7f,
0x80, 0x81, 0x82, 0x83, 0x84, 0x85, 0x86, 0x87,
0x88, 0x89, 0x8a, 0x8b, 0x8c, 0x8d, 0x8e, 0x8f,
0x90, 0x91, 0x92, 0x93, 0x94, 0x95, 0x96, 0x97,
0x98, 0x99, 0x9a, 0x9b, 0x9c, 0x9d, 0x9e, 0x9f,
0xa0, Oxal, Oxa2, Oxa3, Oxa4, Oxab, Oxab, Oxa’,
Oxa8, 0xa9, Oxaa, Oxab, Oxac, Oxad, Oxae, Oxaf,
0xb0, Oxbl1, 0xb2, 0xb3, 0xb4, 0xbb, 0xb6, 0xb7,
0xb8, 0xbh9, Oxba, 0xbb, O0xbc, 0xbd, Oxbe, 0xbf,
0xc0, Oxcl, 0xc2, 0xc3, Oxc4, 0Oxch, 0xc6b, 0xc7,
0xc8, 0xc9, Oxca, Oxch, Oxcc, Oxcd, Oxce, Oxcf,
0xdo0, 0xdl, 0xd2, 0xd3, 0xd4, 0xdb, 0xd6, 0xd7,
0xd8, 0xd9, Oxda, 0xdb, Oxdc, 0Oxdd, Oxde, 0xdf,
0xe0, Oxel, Oxe2, Oxe3, Oxe4, Oxeb, Oxeb, Oxe7,
Oxe8, 0xe9, Oxea, Oxeb, Oxec, Oxed, Oxee, Oxef,
0xf0, 0xf1, 0xf2, 0xf3, 0xf4, 0xf5, 0xf6, 0xf7,
0xf8, 0xf9, Oxfa, 0xfh, Oxfc, 0xfd, Oxfe, 0xff,
0xff, Oxfe, 0xfd, Oxfe, 0xfh, Oxfa, 0xf9, 0xf8,
0xf7, 0xf6, 0xf5, 0xf4, 0xf3, 0xf2, 0xf1, 0xf0,
Oxef, Oxee, Oxed, Oxec, Oxeb, Oxea, 0xe9, 0xe8,
Oxe7, 0xeb, Oxeb, Oxe4, Oxe3, Oxe2, Oxel, 0xe0,
Oxdf, Oxde, 0Oxdd, Oxdc, 0xdb, Oxda, 0xd9, 0xd8,
0xd7, 0xd6, 0xdb, 0xd4, 0xd3, 0xd2, 0xdl1, 0xdO,
Oxcf, Oxce, Oxcd, Oxcc, 0xch, Oxca, 0xc9, 0xc8,
0xc7, 0xc6, 0Oxch, Oxc4, 0xc3, 0xc2, Oxcl, 0xc0,
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0xbf, Oxbe, 0xbd, Oxbc, 0xbb, Oxba, 0xb9, 0xb8,
0xb7, 0xb6, 0xbb, 0xb4, 0xb3, 0xb2, 0xbl1, 0xb0,
Oxaf, Oxae, Oxad, Oxac, Oxab, Oxaa, 0xa9, Oxa8,
Oxa’?, 0xab, Oxab, Oxa4, Oxa3, Oxa2, Oxal, 0xa0,
0x9f, 0x9e, 0x9d, 0x9c, 0x9b, 0x9a, 0x99, 0x98,
0x97, 0x96, 0x95, 0x94, 0x93, 0x92, 0x91, 0x90,
0x8f, 0x8e, 0x8d, 0x8c, 0x8b, 0x8a, 0x89, 0x88,
0x87, 0x86, 0x85, 0x84, 0x83, 0x82, 0x81, 0x80,
0x7f, 0x7e, 0x7d, 0x7c, 0x7b, 0x7a, 0x79, 0x78,
0x77, 0x76, 0x75, 0x74, 0x73, 0x72, 0x71, 0x70,
0x6f, 0x6e, 0x6d, 0x6c, 0x6b, 0Ox6a, 0x69, 0x68,
0x67, 0x66, 0x65, 0x64, 0x63, 0x62, 0x61, 0x60,
0x5Hf, 0x5e, 0x5d, 0x5c, 0x5b, 0xba, 0x59, 0x58,
0x57, 0x56, 0x55, 0x54, 0x53, 0x52, 0x51, 0x50,
0x4f, Ox4e, 0x4d, Ox4c, 0x4b, Ox4a, 0x49, 0x48,
0x47, 0x46, 0x45, 0x44, 0x43, 0x42, 0x41, 0x40,
0x3f, 0x3e, 0x3d, 0x3c, 0x3b, 0x3a, 0x39, 0x38,
0x37, 0x36, 0x35, 0x34, 0x33, 0x32, 0x31, 0x30,
0x2f, 0x2e, 0x2d, 0x2c, 0x2b, 0x2a, 0x29, 0x28,
0x27, 0x26, 0x25, 0x24, 0x23, 0x22, 0x21, 0x20,
0x1f, Oxle, 0Ox1d, Oxlc, 0x1b, Oxla, 0x19, 0x18,
0x17, 0x16, 0x15, 0x14, 0x13, 0x12, 0x11, 0x10,
0x0f, 0x0e, 0x0d, 0x0c, 0x0b, 0x0a, 0x09, 0x08,
0x07, 0x06, 0x05, 0x04, 0x03, 0x02, 0x01, 0x00

I

unsigned char xdata Test array two[512] =

{
0x00, 0x01, 0x02, 0x03, 0x04, 0x05, 0x06, 0x07,
0x08, 0x09, 0x0a, 0x0b, 0x0c, 0x0d, 0x0e, 0x0f,
0x10, 0x11, 0x12, 0x13, 0x14, 0x15, 0x16, 0x17,
0x18, 0x19, Ox1la, 0x1b, Oxlc, 0Ox1d, Oxle, 0x1f,
0x20, 0x21, 0x22, 0x23, 0x24, 0x25, 0x26, 0x27,
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0x28, 0x29, 0x2a, 0x2b, 0x2c, 0x2d, 0x2e, 0x2f,
0x30, 0x31, 0x32, 0x33, 0x34, 0x35, 0x36, 0x37
0x38, 0x39, Ox3a, 0x3b, 0x3c, 0x3d, 0x3e, 0x3f,
0x40, 0x41, 0x42, 0x43, 0x44, 0x45, 0x46, 0x47
0x48, 0x49, Ox4a, 0x4b, Ox4c, 0x4d, Ox4e, 0x4f,
0x50, 0x51, 0x52, 0x53, 0x54, 0x55, 0x56, 0x57
0x58, 0x59, Oxba, 0xbb, 0xbe, 0xbd, 0xbe, 0xbf,
0x60, 0x61, 0x62, 0x63, 0x64, 0x65, 0x66, 0x67
0x68, 0x69, Ox6a, 0x6b, 0x6¢, 0x6d, Ox6e, 0x6f,
0x70, 0x71, 0x72, 0x73, 0x74, 0x75, 0x76, 0x77
0x78, 0x79, 0x7a, 0x7hb, 0x7c, 0x7d, 0x7e, 0x7f,
0x80, 0x81, 0x82, 0x83, 0x84, 0x85, 0x86, 0x87
0x88, 0x89, 0x8a, 0x8b, 0x8c, 0x8d, 0x8e, 0x8f,
0x90, 0x91, 0x92, 0x93, 0x94, 0x95, 0x96, 0x97
0x98, 0x99, 0x9a, 0x9b, 0x9c, 0x9d, 0x9e, 0x9f,
0xa0, Oxal, Oxa2, Oxad, Oxa4, Oxab, Oxab, Oxa’
Oxa8, 0xa9, Oxaa, Oxab, Oxac, Oxad, Oxae, Oxaf,
0xb0, Oxbl, 0xb2, 0xb3, 0xb4, 0xb5, 0xb6, 0xb7,
0xb8, 0xb9, Oxba, 0xbb, Oxbec, Oxbd, Oxbe, 0xbf,
0xc0, Oxcl, 0Oxc2, 0xc3, Oxc4, 0Oxch, 0xc6b, 0xc7
0xc8, 0xc9, Oxca, Oxch, Oxcc, Oxcd, Oxce, Oxcf,
0xdo, 0xdl, 0xd2, 0xd3, 0xd4, 0xdb, 0xd6, 0xd7
0xd8, 0xd9, Oxda, Oxdb, Oxdc, Oxdd, Oxde, 0xdf,
0xe0, Oxel, Oxe2, Oxe3, Oxe4, Oxeb, 0Oxeb, Oxe7
Oxe8, 0xe9, Oxea, Oxeb, Oxec, Oxed, Oxee, Oxef,
0xf0, 0xf1, 0xf2, 0xf3, 0xf4, 0xf5, 0xf6, 0xf7
0xf8, 0xf9, Oxfa, 0xfb, 0xfe, 0xfd, Oxfe, 0xff,
0xff, Oxfe, 0xfd, Oxfec, 0xfb, Oxfa, 0xf9, 0xf8,
0xf7, 0xf6, 0xf5, 0xf4, 0xf3, 0xf2, 0xf1, 0xf0,
Oxef, Oxee, Oxed, Oxec, Oxeb, Oxea, 0xe9, 0xe8,
Oxe7, 0xeb, Oxeb, Oxe4, Oxe3, Oxe2, Oxel, 0xe0,
Oxdf, Oxde, Oxdd, Oxdc, Oxdb, Oxda, 0xd9, 0xd8,
0xd7, 0xd6, 0xdb, 0xd4, 0xd3, 0xd2, 0xdl, 0xdO,
Oxcf, Oxce, Oxcd, Oxcc, Oxcb, Oxca, 0xc9, 0xc8,
0xc7, 0xc6, 0Oxch, Oxc4, 0xc3, 0xc2, Oxcl, 0xc0,
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0xbf, Oxbe, 0xbd, Oxbc, 0xbb, Oxba, 0xh9, 0xb8,
0xb7, 0xb6, 0xbb, 0xb4, 0xb3, 0xb2, 0xbl, 0xb0,
Oxaf, Oxae, Oxad, Oxac, Oxab, Oxaa, 0xa9, Oxa8,
Oxa’?, 0xab, Oxab, Oxa4, Oxa3, Oxa2, Oxal, 0xa0,
0x9f, 0x9e, 0x9d, 0x9c, 0x9b, 0x9a, 0x99, 0x98,
0x97, 0x96, 0x95, 0x94, 0x93, 0x92, 0x91, 0x90,
0x8f, 0x8e, 0x8d, 0x8c, 0x8b, 0x8a, 0x89, 0x88,
0x87, 0x86, 0x85, 0x84, 0x83, 0x82, 0x81, 0x80,
0x7f, 0x7e, 0x7d, 0x7c, 0x7b, 0x7a, 0x79, 0x78,
0x77, 0x76, 0x75, 0x74, 0x73, 0x72, 0x71, 0x70,
0x6f, 0x6e, 0x6d, 0x6c, 0x6b, Ox6a, 0x69, 0x68,
0x67, 0x66, 0x65, 0x64, 0x63, 0x62, 0x61, 0x60,
0x5Hf, 0xbe, 0x5d, 0x5c, 0x5b, 0xba, 0x5H9, 0x58,
0x57, 0x56, 0x55, 0xb4, 0xb3, 0x52, 0x51, 0x50,
0x4f, Ox4e, 0x4d, Ox4c, 0x4b, 0x4a, 0x49, 0x48,
0x47, 0x46, 0x45, 0x44, 0x43, 0x42, 0x41, 0x40,
0x3f, 0x3e, 0x3d, 0x3c, 0x3b, 0x3a, 0x39, 0x38,
0x37, 0x36, 0x35, 0x34, 0x33, 0x32, 0x31, 0x30,
0x2f, 0x2e, 0x2d, 0x2c, 0x2b, 0x2a, 0x29, 0x28,
0x27, 0x26, 0x25, 0x24, 0x23, 0x22, 0x21, 0x20,
0x1f, Oxle, 0x1d, Oxlc, 0x1b, Ox1la, 0x19, 0x18,
0x17, 0x16, 0x15, 0x14, 0x13, 0x12, 0x11, 0x10,
0x0f, 0x0e, 0x0d, 0x0c, 0x0b, 0x0a, 0x09, 0x08,
0x07, 0x06, 0x05, 0x04, 0x03, 0x02, 0x01, 0x00

I

ERROR LED = 1;

OK LED = 1;

for (array point=0; array point<512; 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;
1
}
while (1) ;
}
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3.2.3 AJSMERY R 64K Bytes (F15) HIE T fi%28
STC89CS51RC/RD+ RS R HLEH T i 64KB AN B A7 46 83 A T/O DRI BE 1. 7 1) A1 5
WAk, WREKRDE 5 24 %L

MOVXFE A1y M FE_EAE NS, @25 EAEANMBA A NP RE AT 1024 7 TEXTRAMAS, DA b 1% B 224k
2%, PLEBEE FORAEVT IR B IR A AN R 2SR A 2K

=
. . 4 | STC89C51RC/RD+Z 7
MOVX A,@Ri R EAEANER T AT ERAY, (8 ulE) AN Bngs | 1 12
MOVX A,@DPTR [iZ%5 FIEANBEI AP ERAM, (16A1hdk) ik N B ha% | 1 12
MOVX @Ri,A SNk B FAEAMBE Y Y ERAM (87 ki) 1 12
MOVX @DPTR A |Zngsik@ 4 bAesh38m i N3 ERAM (1647 ki) 1 12
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3.3 5K IIBEF 783(SFRs)

REER T RE 7 A7 4% (SFR) & F SRS B 9 & DR b AT A7 3 . 5t M WL 000 4% o) 27 A7 4 AR
DA, MR IIAEAIRAMIX . STC89CS1RC/RD+Z A1) ¥ LA H; 1k Th e 25 77 %% (SFR)
55 P 128 T RAMSALL L F AH A (1 b ik Y L, 7048 F SOH~FFH, {HAFIR Th 6 27 17 4% (SFR) 242401
FHE S hER A5 ] .

STC89C51RC/RD+ R I H LI RFIR D e 37 A7 2 44 AR St bk B 2 o R 3R Bl

0/8 1/9 2/A 3/B 4/C 5/D 6/E 7/F
OF8H OFFH
OFOH B 0F7H
0000,0000
OE8H P4 OEFH
xxxx,1111
0EOH ACC |WDT CONR| ISP _DATA |ISP_ADDRH | ISP ADDRL | ISP_CMD | ISP TRIG |ISP_CONTR |OE7H
0000,0000 | xx00,0000 | 1111,1111 | 0000,0000 0000,0000 | 1111,1000 | xxxx,xxxx | 000x,x000
0D8H ODFH
ODOH| PSW 0D7H
0000,0000
0C8H| T2CON T2MOD RCAP2L RCAP2H TL2 TH2 0CFH
0000,0000 | xxxx,xx00 | 0000,0000 | 0000,0000 0000,0000 | 0000,0000
0COH| XICON 0C7H
0000,0000
0B8H 1P SADEN 0BFH
xx00,0000 | 0000,0000
0BOH P3 IPH 0B7H
1111,1111 0000,0000
0A8H IE SADDR 0AFH
0x00,0000 | 0000,0000
0AOH P2 AUXRI Don't use 0A7H
1111,1111 xxxX,0xx0
098H | SCON SBUF 09FH
0000,0000 | XXXX,XXXX
090H P1 097H
1111,1111
088H| TCON TMOD TLO TL1 THO THI AUXR 08FH
0000,0000 | 0000,0000 | 0000,0000 | 0000,0000 0000,0000 | 0000,0000 | xxxx,xx00
080H PO SP DPL DPH PCON 087H
1111,1111 | 0000,0111 | 0000,0000 | 0000,0000 00x1,0000
0/8 1/9 2/A 3/B 4/C 5/D 6/E 7/F
— __
—_—

EE: WAL RE YIS ER N 4 T DAREAT AL 3RAT, A REVE IS BEER (AN W] ABEAT f7 358 AT
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- oy
5 S Y - RHBAL A Lap | LA
PO Port 0 80H | Po.7 | Po.s | P05 | P04 | P03 | Po2 | Po.1 | Po.0 | 1111 1111B
SP HERRARET 81H 0000 0111B
DPTR |DPL|  HdEdREF(K)  |82H 0000 0000B
IDPH|  #ufskét (i) 83H 0000 0000B
PCON MR %5774 | 87H [sMop|smopo| - | PoF | GF1 | GFo | PD | IDL | 00x1 0000B
TCON SEI BREE 247 2%  [88H | TF1 | TRi | TFo | TRO | 1EI | 1T1 | 1EO | ITO | 0000 0000B
TMOD %N%&Iggﬁﬁ%}ﬁ 89H | GATE| o | M1 | Mo |GaTE| ¢ | M1 | Mo | 0000 0000B
TLO 5E AR08 AL 27 /735 |SAH 0000 0000B
TL1 JE N 35 VI8 AL a7 474+ | 8BH 0000 0000B
THO M 250580 7 /7 4% [8CH 0000 0000B
TH1 I 2 L8 A A4 |8DH 0000 0000B
AUXR Uiy S8EH| - | - | - | - | - | 1 |EXTRAM|ALEOFF xxxx xx00B
P1 Port 1 90H| P17 | P16 | P15 | P4 | P13 | P12 | PLI | PLO | 1111 1111B
SCON B %4782 |98H | SMO/FE | SM1 | SM2 |REN | TBS | RB8 | TI | RI | 0000,0000
SBUF HOHgRg M | 99H XXXX,XXXX
P2 Port 2 AOH| P27 | P26 | P25 | P24 | P23 | P22 | P21 | P20 | 1111 1111B
AUXRI1 A AT AR A2H| - | - | - | - |cr2| - | - | DPs |xxxxOxxOB
IE il o VEArfras |ASH| EA | - | ET2 | BS | ETI | EX1 | ETO | Ex0 |0x00 0000B
SADDR | MHLthiE 356 %5 77 %% | A9H 0000 0000B
P3 Port 3 BOH | P3.7 | P3.6 | P3.5 | P3.4 | P3.3 | P3.2 | P3.1 | P3.0 | 1111 1111B
IPH AR S5 24 %5 47 85 | B7H | PX3H|PX2H| PT2H | PSH| PTIH | PX1H | PTOH | PX0H | 0000 0000B
1P PR e A A7 9RME | B8H| - | - | T2 | Ps | PT1| PX1 | PTO | PX0O |xx00 0000B
SADEN | MHUHhHEFEREZ7 17 4% | BOH 0000 0000B
XICON AuXﬂiCary Interrupt | o | pxs | Ex3 | 183 | 113 | Px2 | EX2 | 1E2 | 1T2 |0000,0000B
ontrol
T2CON Timer/Counter 2 | orr TF2 | EXF2 [RCLK|TCLK| EXEN2 | TR2 [c/T2 | cPRIZ 0000 0000B
Control
T2MOD | Timer/Counter 2Mode |COH| - | - | - [ - | - | - [ T20E ] DCEN | xxxx xx00B
Timer/Counter 2
RCAP2L | Reload/Capture Low |CAH 0000 0000B
Byte
Timer/Counter 2
RCAP2H | Reload/Capture High |CBH 0000 0000B
Byte
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™ o
e sk i s bR K FF 5 Lsn 55t
TL2 Timer/Counter Low Byte| CCH 0000 0000B
TH2 Timer/Counter High Byte| CDH 0000 0000B
PSW FERRATZFR |pod| cv | ac | Fo | Rs1 | RS0 | ov | FI | P [00000000B
ACC Zmas EOH 0000 0000B

WDT_CONTR| & [ #5774 |EIH| - | - | EN.wDT|CLR WDT [IDLE_WDT| PS2 | PS1| PSO |xx00 0000B

ISP_DATA | ISP/IAP #7474+ | E2H 1111 1111B
ISP_ADDRH | ISP/IAP 8tk 27 77 4% | E3H 0000 0000B
ISP_ADDRL | ISP/IAP f&8A7 bk %5 /7 4% | E4AH 0000 0000B
ISP_CMD | ISP/IAP x4 7if7#s |ESH [ - [ - T - T - Twmsa[msi] mMSo |xxxx x000B
ISP_TRIG | ISP/IAP fir & ik 2 #£3% | E6H XXXX XxxxB
ISP_CONTR | [SP/IAP¥:#i 2547 4% | E7H [ISPEN|SWBS]|SWRST] - | - [ wr2 [wT1] WTo0 |000x x000B

P4 Port 4 ESH| - | - | - | - | P43 |P42| P41 | P40 |xxxx 1111B

B BEF 775 FOH 0000 0000B
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T AT BRI A — T 805 1 B WL A — L A o
1. }EEFIT#=(PC)

FRIF T BB PCEY) I R AT, AJE TSFRZ . PCFK 1607, &5 TH kI HITE 44
G ) 2 728 . B ML EFERE AT JS, PC=0000H, 5% 5 A HLNFE T () % B e FF G AT 72

1

3

2. Z2MI[ACCO)
RINEFACCEBOS 1 H A AL i FI A A7 8%, A 51FA. W TS ARSIz
FAHRAE R s R R

3. BE 7R

B A7 e (L eV MRy is B i 5 BN g ATC & 4E . MUL  ABHR A3 228 AR 27 47 28B
HISAL TR 5 HUkH e, FrfF i 16AL e F R 1 A AEAT, S T AEAEB . DIV ABFE 4 HIB
FLLA, BEBFRAEMAEAT, RBUFBAEBT . 2 ASBIE /] LA 16 FH B (2 2 17 2s .

4. BFEREFPSW)F 7R
SFR name | Address | bit B7 B6 BS5 B4 B3 B2 Bl BO
PSW DOH name CY AC FO RS1 RSO ov F1 P
CY : tr&fr. BATINESEN, AHe A EIBTA A B, BRPAT RIS B m i A S AL,
CY N1 xzZ A0
AC : HHOIEBNAL . HHATINEEHES, MBI A RN, SRPATIGEIE HBIA AL, ACH;
R N0, VBB bR EACH) B B2 1 TBCOM N s B A %
FO : HFP4REA0.
RS1. RSO: TAEZAEALHIETES7 . RSI. RSO:  TAEZ RSl fefr. WF#

RSI1 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 : i bR &AL
FO : HFPFRENL
Bl : {RE{T

P AEARENL. ZARELLLE AR R INARACCH LA A e . SR B n#saccH LA
HOwar G MPEL; 2 FNESACCH NSOy B8 (B0 I, PAZ N0
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5. TR ET(SP)

HERRFRET R — AN L A A7 88 . T HR s HHERR TIESAE N SRRAMBR R L B . RGBS,
SPHIHALALOTH, fH 7S HEAR 5L HOSHEL LI 46, HFE0SH~1FHH Loyl JE T TIEw fF4s 4
1~3, TR HBEXEX, 5 SPAE 228 A8 0HEL B K ({E A H . STC89C51RC/
RD+ZR B WL HER A 7 AR KA, ROR A N HERR J5 . SPPI 238 K

6. BIEIEET(DPTR)

B 454 (DPTR) /&2 — AN 1647 L H A A7 4%, HDPL (K847) MDPH (7 847) 41 i, Mk &
82H (DPL, ik 71%) F183H (DPH, =#1%) o DPTRIZAL ZL805 1ML - ME— 1] LA EL H21E4T 1640 #4119 75 A7
oAb ] 23 6 DPLIA DPHA% 7 i #E 4T #RVE . STC89CH1RC/RD+ £ 41| B4 1 HLA PR AN 1647 1) Bl 45 41
DPRTOAIDPTRI. X PAANHf 84 L H [F] — AN bbb 23 (8], W8 15 B DPS/AUXRI. 0K ik ¢ HL Al fif
F R fa %t

STC89C51RC/RD+Z 4118051 HL Ml XUEHEIBEN KPRk ThRE = /7 4%

Mnemonic| Add Name 7 6 5 4 3 2 1 0 | Reset Value
AUXRI1 | A2H [Auxiliary Register 1 - - - - GF2| - - |DPS| xxxx,0xx0
DPS DPTR registers select bit. DPTR A7 2sikFfiu

0: DPTRO is selected DPTRO#Y % £¢

1: DPTR1 is selected DPTR1#¥ 1% £%

R B HLA PN 16-bi tBHE 54T, DPTRO, DPTR1. 4DPSHE 47 0T, i #EDPTRO,
MDPSIE AT NI, & FEDPTRI.

AUXRUEFBR TN RE A7 A7 4%, AL T-A2HH 6, Jo A AL AN AT B A JR $8 2 B 15 7). {H B F-DPSA
ALFbit0, MO AUXRL 2 A7 2% H INCHE 4, DPSHLAE 25 S %, FHOZAR fl 1 3% 148 fiz0, BV AT SEELX
HOHE TR I PR D 46

VAN RS
;BTG RR IR Th BE A A7 A 0 X
AUXR1 DATA  0A2H

MOV AUXRL, #0 - JEIFDPS 350, DPTROAE %%
MOV DPTR, #1FFH - BDPTRON 1FFH

MOV A, #55H

MOVX @PTR, A K5 IFFH AL G 550

MOV DPTR,  #2FFH - EDPTROA2FFH

MOV A, HOAAH

MOVX @PTR, A K5 2FFHEL G B N0AAH
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INC AUXR1 . ILDPS 1, DPTRIA A

MOV DPTR, #1FFH . BEDPTR1A1FFH

MOVX A, @PTR  ; EEDPTRIZNEFR &8 nl A IFFHER ST N 2%, RN#sAZE 55H.
INC AUXR1 - JEIDPS A0, DPTROA 2%

MOVX A, @PTR  ; EZDPTROKAE 48 £148 7] U 2FFHEA TG N 2%, B N8 AAE H0AAH.
INC AUXR1 . IKISDPS A1, DPTR1A %L

MOVX A, @PTR ; EDPTRIZMNEFRET 48 n A IFFHER ST N 2, RIN#sAZE 55H.
INC AUXR1 - JEIDPS A0, DPTROA 2%

MOVX A, @PTR  ; EZDPTROFAE 48 &1 48 7] U 2FFHEA TG N 2%, B N#sAAE A0AAH.
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HF4E STC89C51RC/RD+ZE %I & EHHII/O O 454
4.1 VOOBZMARHNTIERA KA ENDE

VOOBLE
STC89C51RC/RD+RFIH [ AT A0 M3 GErigP4 1) A 3R TAESRAL: e 1 /55 b4
(hrifE80S L AL A UM GRiBHD BT R4 DR . STC89CS51RC/RD+H I L
FIP1/P2/P3/PA_L s AT 5 NUEXA /55 Edr (f£458051/I1/O M) #ix, PO EHEA G R
giﬁiﬁiﬂjo POE NS AN, AHN ER R, ENT/00 FHE, FFn10K-4. 7K F 47 H
STC89C51RC/RD+ 5V EL Fy ATLIIPO I I8 FL AL B K A 12mA, oAt T/0 F1 ¥ E FR A B K 6mA .
STC89LES1RC/RD+[J3VEL Fy ATLIIPO I I8 F AL B K 8mA, oAt T/0 F1 9 E FRL I B K o 4mA

4.1.1 EXEOMmEEE

UL ) 1 ) 2K 700 T R R N T BT S 75 T B TR R A . R R 94 4
WM LI IRE A S RE, F VAN B SRR . 24 31 I O SR, S IR A SR 3,
AT R 24 K T LA o YRS 1A 3 o 8 P i AR T P T

3 LR iR, I LR R ETRON “SER7 , MO E RN A S B
JILIATTF o S b 4 (1 A U ) R v XL 1A 1%t 9o S SR — A 25 BN Hh A LT R 4
BTN, §5 LR M8 L ARETRRA, N TIRIRAN S RN, A E
WA JE 05 )8 FEL A B D f B TR R 0 TR FRLR B

Ho R, TR MG BB, CUOBBUTER NI, B BESER, XA
bR A AR S 1 i L R B I B s

B3I EREAEERRON MBS o ORISR 0B IBRAE, X A b P SR n B
[ 1B AR O BB AR LR 4. 4% AR SRS BN, 3 b R 4T JF 202N b DA 3] RS o 3 ek -
R

YL 1A 0 B R

Vce Vce Vce
2 4~CPU
e TD—d 5
. . @
D%ﬂﬁﬁﬁ_bc ¢ " ' Vi PR K PT 2 12mA
(POTT), A
AN W 4
AR < T HHE
XL 146
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STC89LESIRC/RD+ZR B § 5 HLN3VERF, WK RSN ESVELE, 45247 f it gl
IR Vee, XAESFEESMODIZEFE. B, @UCRELEAEX A DR b ) 3VEL R HL 5| T
IsVELE, dnAE RS, ENRA R, B AR RR B, B AR e R

HEXU 7 A — AT P FL s

XU LR AR |, 258y 1, A A SR AN IR A AR

4.1.2 FmmEEiE (P00 EBEEMNFLTHRIER)

PO FHEAM AT IRER, HJPOEBMEL/0O0K, FEAMIN10K-4. 7KEY EHidBH, 4PO
AR Ry /B E B SR I, A A bz s R .

M RBAE RS NONE, TS TG Ed A . S — N2, XA E
TG AN Ehr, @ R AME R Vee, BRSNS FRi B, FRRHIT/00 B E A
BRIRAS, R Bb g e B AT IRAR I T/0 R v VR AN T/0H o X A5 3T $2 -5 U A
[ e 2 e (T N 3T

TR 45 A — A TP HL S

jrgm|
5 | fiEn

TEFLPL AT AR SZ 12mA, i IR

g

K <

T IE R

T (PO _E s A 5 TR 20)

ST L/0 F1 L = I
DR R/ 0D RIS, JE KB
ATEERET/O ) FHARAR i3 A BRSNS, BEANKS, SEBRBcAT BAR, B b8 — R RIwT .
PUONITHI805 1 B A LI BE AR T, B $hAT R AR i 16 2 Ja S B RSN ERART, Bl i
Kb HH AR A AR T, U AT REBEANXS, IERA (U7 VE R I E R AR = JE i1 2124 = 8
TEFRASERS, B mixt 1.
AT LESEBRBOA A, 0 b Fr A B AEOK T
A7 LE 2 B L I ENPN = AR, B0 N B4 ra Pl FLSR Al s 2 KM, T/0A st i% b
.2 KA LB

SRR T, SR
KIS & X BHLED & % — AR WA BRI FERE, 2210 1K A B A FR v FRLRE, /b2
Jn47oRkU LA
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4.2 I/ FEER IR F FER AR, PAORYEH

XFSTC89C51RC/RD+ZR 51 B HLAIPA I F T 1], 4[5 8] % FLAIP1/P2/P3 01, F HIynlfr 3
3k, P4 HiIEESH.

P4 b AEESh |, PACT P — s al fr SHhk,  Arhhbin R
(A - P4.6 P4.5 P4.4 P43 P4.2 P4.1 P4.0
o7 H ik EFh EEh EDh ECh EBh EAh ESh E8h
CiEs:

#include<regbl. h>

/*STCHT A FE 7 # T R AL E DA b3k STt/

P AF- A F 0 R 77 2R BE kb B AP/

/*CiE 5 v R BHPA TRRRR T RE 25 A7 2 b/
/%CiE = T BIP4. 0 DA s dik+/

/%CiE & v P4, 114 M/

P40 =

[HRFT I RE R TR
sfr P4
sbhit
shit P41
shit
shit
shit
sbhit
sbhit

void main ()

{

unsigned char idata temp = 0;

= 0xeS8;
Oxe8;
= 0xe9;
P42 =
P43 =
P44 =
P45 =
P46 =
/% LA _EAPAITHICVE & Huhik 75 i %/

Oxea;
Oxeb;
Oxec;
Oxed;
Oxee;

P4 = 0Oxff;
temp = P4;
P1 = temp;
P40 = 1;
P41 = 0;
P42 = 1;
P43 = 0;
P44 = 1;
P45 = 0;
P46 = 1;
while(1);

}
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CIRIES:
P4 EQU 0E8H ;or P4 DATA  OES8H
P40 EQU OE8H ;or P40 BIT 0ESH
P41 EQU 0E9H ;or P41 BIT 0E9H
P42 EQU 0EAH
P43 EQU 0OEBH
P44 EQU 0ECH
P45 EQU OEDH
P46 EQU OEEH
;LA B P4k 75
P26 EQU 0A6H
ORG 0000H
LIMP  MAIN
ORG 0100H
MAIN:
MOV  SP, #0COH
MAIN LOOP:
MOV A, P4 ; Read P4 status to Accumulator.
MOV  PI, A
MOV P4, #0AH ; Output data “A”through P4.0 - P4.3
SETB P40 ;P4.0=1
CLR P41 ;P41=0
SETB P42 ;P42=1
CLR P43 ;P43=0
SETB P44 ;P44=1
CLR P45 ;P45=0
SETB P46 ;P46=1
NOP
MOV  C, P46
MOV P26, C
SIMP  MAIN _LOOP
END

¥F: STC90C58AD/STCIOLESSAD Z B (P4 I Huhl- #ECOh
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4.3 STC89C51RCEFHE B HALE/PASERMEVOOFEANIRE

STC89C51RC/RD+ & 41 8. HIHDAR JEP4. 510, A ALEE . 90CH A< fALE/P4. 5% IHIEE AT 1
I/0FP4. 5, WAl g FHAFALEE 1, BRIAZFHMFALEE . A~ FFHEIP4. 510, HEBE#R90C
WA ML, H EE e st P RS P B 2 STC-ISPAR AL 28 HOALE  pindke £ 9 HAEP4. 5, frkes:
F P A2 7 I AESTC-TSPYm AR 4 H i & BRI B9 A WALE pin. BARE BT B FR:

WI | ey T | A TE | Ehcus | Banee | s omcd >

RPEHBhMSE R C BREEEET 1 ¢ Bluxg i

TR S R AN
ALE pin © HIER S

A ALE pin

THEIMESETR: + YE5 W SETHiEPRRTE G |S ;||
N TH A& STC89 & 41 1 ;i HLHDRRATOOCHR AS [ 8 BT, £ EL X I 7EP4. 6/P4. 5/P4. A=ANE AL .

- - 1 Yarar o
HDRSAS ) ) P (PDIP-40) 90CHR AR k) (PDIP-40)
N\

T2/P1.0C] 1 40 Vce
T2/P1.0 1 401 Vee =N O vee
T2EX/P1.1 2 39=1P0.0 P23 383 P0.1
EgEi = gg%ggé PL3 4 = 3703P02
: ] PL4CS =) 36P0.3
=P E e PLs6 = 35F1P0.4
=t ~ == P67 ~ 34FP05
PlL.6 7 A 34F3r0s = T 1=Jros
P1.7C]8 g 33P0.6 T b 32:“)0-7

RST 9 2=3p0.7 $ )
RxD/P3.0 E 0 31 %H RDPIOC]10 . 31 P46

TxD/P3.1 e TxDP3I 11 T  30EALE/P4S

Toms2 = 1 o NEAL INTO/P3.2 ] 12 = 291P4.4

INTOP32C 12 = 29[ —1PSEN - = )
INTI/P3.3]13 = 28 1P2.7 INTI/P3.3 ] 13 iy 28P2.7
= O B =1 ET s R S| 1o
T = EPA G == [ WRPI6C 16 &  25FP2a
RD/P3.7 5 I RoP37C 17 [ 24E3p23
ROP3IVELH7 ] 24P23 XTAL2 ] 18 23EP22
XTAL2 18 23 r22 =N e
XTAL1 19 22[P2.1 XTALI = 2R

Gnd 20 21[P2.0 Gnd .
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4.4 —FpEE = AREYEHI B BR

Vee Vee
R1
R
10K (3.3K~10K) ﬁ 3
HE@ET/00 * [} L

R2
15K(3.3K~15K)

i

W B s, @ion Ed EPHR1(3.3K~10K), #iE AN L4 B pHR1(3.3K~10K),
ER2HMEFE1SK LA E.

5 BREHEEHRBRZIVAVEGIOORE

3v%§1¢u§5v%§1¢ﬁﬂ’ﬁﬂjﬁ)\ﬁf, N IE3VESE AR A TV, AIFEIZI/00 LB
B, WMEEEESY. SNEE S RS TR AL TR RN AL, T/00E A RS
HF Fﬁul*l/omﬁti&%ﬁ%% HNERAE B U AR 938, T/00 4 Ar7E0. 7V, /NTH0. 8V
IR B R HLBE T /0 FUR S AR HL .

avit a0 e A DX AL S

SV IE RO VAS MR RS I i, B IE3VESE A ZA T 5V, T —ANPN=AREFRE, B
2SI
SV

IOK

th DXE—1
}—'Z SVEMFI/OL

STC89CS51RC/RD+Z 5|5V EA Fr MLz 423, 3v%§1¢ﬂa‘, AP IES. VAR A SZAN T 5V, A AR
15V R HLPO T 48 BE —AN0~330QI BRI B FE 23 3V EREI/O T, AHRLIK)3. 3VERAET /0 4hEE N
10K L4 BB 23, 3VERHFHIVee, IXFEEHLFAZS. 3V, KPRV, MAKH —TIER.

3.3V

SVEL WL B I/O S

10K
0~330Q
STC89 £ 1|5V #&AEPO [ [ 1— 3. 3VasfFI/0M
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4.6 VOO EIZIREILEDIRLE N A& K E

-/

T2/P1.0
PLI/T2EX
P12

P13

P4

PLS

PL6

P17

RST
RxD/P3.0
TXD/P3.1
INTO/P3.2
INTI/P3.3

AHEEEAAAAAAAAN

TO/P3.4
T1/P3.5

3

WR/P3.6
RD/P3.7
XTAL2
XTALI

HEEHEH

Gnd

Vee | 40
P0.0/ADO

o

1/0

P0.1/ADI 1/0

1/0

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

P0.2/AD2

3

P0.3/AD3

P0.4/AD4
P0.5/ADS

P0.6/AD6

o

P0.7/AD7

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

R1-RSPHAE
SNATORK b

EA/P4.6

]
IS

ALE/P4.5

H.H. 0.5

)
<

PSEN/P4.4

P2.7/AD15

COML| com2[ CcoM3] com4

R2 R3 R4
471 471 471

P2.6/AD14

)
3

R1
P2.5/AD13 | 2 471

P2.4/AD12 | 25

P2.3/ADI11
P2.2/AD10
P2.1/AD9
P2.0/AD8

/0 1/0

I/0H B & H B4 3
FH B A 2 2 v i 1]

1/0 1/0

) > ) wof Jeo o feo] o] leo| Lo Jeo] oo

rof Jro

T/0 I Zh AT SRS B B I, AT LK
s NI E TP RISE, HONFRIRTIRE, &

WATBL— R R i e He v 4 BL a3 2B

STC89C51RC/RD+ FRI5VER - #LATPO I AV HaL it B R A 12mA,

AT /01 frI8E FE I R N 6mA

STC89LES IRC/RD+FI3V H F #L AP0 I I ¥E Ha 7t e K A 8mA,

HAT /01 FIRE FE IR B R v AmA

 ——
1/0 LED3 /]
1/0 LED4 /]
1/0

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

VCC

COM1| COM1| COM1

1/0 R12|:| dg /
R5-R12 HE [ FHAE 1K

I/0 ) A F R sh 4 3

—r/ B M SR 2% v K

R IE E SRR T AR A
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BT TR

51 St/

FHEJ7 R A SRS 4 AN AT B (4. kT S T AR (kIR A
fodt. RRF R FE A, SRR A RO HL5E 12 R . 7ESTCRE 4 HLe ) T-hk 7 5 AT R
W

BYASIIES S5
© HESUE
o[RS
© AfFAR L

HAXE Tk

A3k

(VASSIR

5.1.1 yZBIEut

SEHDFHEWARSLRIEL, BRI A EAEAUT HiRA SN F i E R, KA
Iy

. MOV A, #70H

IX 2638 I T RE W ST BN TOHAL 1% 31 B gsArh

5.1.2 HiESut

EEFEFHET 0, BRI B S iz EEEEonht . B0k AR BEHk
FONFI RN BE AT RS . N BRI SR A A AT bk 2 1) o TR R T B 2 A7 28 AL A His ik 4% 6] A B
FH B #: T8k 77 K51

. ANL 70H, #48H

FIORTOHH I IS LRI E48HAH “ 57, S5 RAFIMAETOHR o o H AR T0Hy B it
Hb, FRos R A7 £ 2R RAMA ) — AN LT

5.1.3 (833t

[B) % F-hE R FROBRRIATA N “@” FF5kFon. B, BRI HIBHEZ40H, W EIEE
it #40H . T BB & s 955H, AW NE4:

MOV A, @R1

JEHHESSHAE L B BN as
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514 FEHEFU

A A TR IE E ) TAEZF A7 28 RT~RO. R IN#5A. WA ZF /7B, Hubk 25 /748 Fldt f7.C
AT E . B A RT~ROM IR S S K307 %78, ACC. B, DPTR A7 A7 CRa & 7E4R
g, Rk, FAgsFHEtB A R E Sy .

TS TAE X ik B A RS A 25PSWH RS 1. RSOk 5E « T84 ERVERUIE E %7
eS8 F 41 TAEX R 21748

. INC RO :(RO)+1 — RO

5.1.5 HExT St

AN FHE R R P AR PO I S AHE 58 258 7 WA gD,  Has e TR
AR NE, HR b AR MR B b, PO BT E AR AR bR, 84 A
FIER WL E. BT B HhE A FPCR e b =, A LR A 50k 7 AR A X 5
e MRS, TR RINTEE N+127 ~ —128. X FhFh 5 REEH T H#1E4.

. JC 8OH  ;C=1 Bk¥%

FoRATIBINICNO, WREF T EERPCHMINEARNE, BIAERE., HHAACAHL, WEAPC
W 2 e SRR, N bW A% 580N G AT/ B 1 45 AR N Z 84 1 B Huht.

5.1.6 TSt

EARNEFHE R, IR ERER T E — NME R R R ME AR bR A A A . AR HEFRER, R
BE SN R, 4R N E Sl . AR HE A AE RS T T B 2 PO b bl 25 A e
DPTR.

e MOVC A, @A+DPTR

TR BN AW E5 ey, HANASHIEFFLSDPTRAF B N A, Has R AEE
ok, BOHZ oo R UE N R INERA.

5.1.7 (LSt

LT hk 2 Fi e — S P R A7 Gt 2 RAMANRR 2R h RE B A7 28 AT AL B (R I -0k o FEEAT AL
BAERS, BT REALALCAE A AE Bngs, FRAMERE A Bz thhl, ARG HRIE
T M O Z A BT A A . ALl 5 7 B S i T b s & —FF, BB ERAE
N CAIX 4y, A FH A Ry

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

———— 5805 145 & AR 7E 2 HE A

W IEINRE 2, STC89C51RC/RD+ZR G HLIE 4 RS040 A
L $dliteisd48 4
2. FHAREAER A2
3. B HEAE SR L
4. RS2

I AR S 4 1 13922829991 WF A& Bt 1] < 13922809991

/7 AR B R K e A
5. MRERIBERES . - 14 12TI08051 |[STCS9 R FITE6THIR,
B S R INER A R F W T RITR. o bt
T8 PAT BT T I b || B 482 04T B 7 B
B % SR 4 l ¢
e . FH7 | 128 6l £ 7 | %%
i i u PR | et [
MOV A, Rn AATEE NN IEN BRINAR 1 12 6 24
MOV A, direct EL3E B 50 B BAE IE N BRI 2 12 6 21%
MOV A, @Ri EHZERAM R ) 5 16 N BRI 2 1 12 6 2
MOV A, #data DALY NEYIE 2 12 6 24
MOV  Rn, A FINAE N IEN G AL 1 12 6 2%
MOV  Ru, direct B B bk B0 R R AN B A 2 24 12 2%
MOV  Rn, #data 7 BIHOE N A £F 3 2 12 6 24
MOV  direct, A ESIE L Ee SV NIE k3 b R 2 12 6 2%
MOV direct, Rn P 74 N 7¥IR N B R T 2 24 12 2%
MOV direct, direct  |BELFEHIHEHL 70 HF I EHRIEN 53— A B L T 3 24 12 2%
MOV direct, @RI [[W3ZRAMA [ Ediis N Btk 5T 2 24 12 21%
MOV direct, #data |37 BI0% N BELE AL T 3 24 12 2%
MOV  @Ri, A FINAE A 21K R FERAMER 7 1 12 6 21%
MOV @Ri, direct [ 3EHbE B8 ST EH 3% N I FERAM A ST 2 24 12 21%
MOV  @Ri, #data |37 RPH0% N (A 22RAMER T 2 12 6 21%
MOV  DPTR#datal6 [16{7 57 R0 Atk 25 77 4% 3 24 12 21%
MOVC A, @A+DPTR (DADPTR A& kil A5 1l -3k 8 0 b (O B 16 N B % 1 24 12 21
MOVC A, @A+PC  [DAPCy#Edthhit A5 bk 5- bt 4 0 O B % N 2 2 1 24 12 21
MOVX A, @Ri G245 EAEAMITH YT ERAY, (8firtbdl) AN Ehnes| 1 24 12 21%
MOVX A, @DPTR 24 RSB F 4 JERAM, (16h7thtlk) 16 N Bnas| 1 24 12 2
MOVX @Ri, A FndikiZ i EAESMTE) AT RERAM (8f7 i) 1 24 12 2%
MOVX @DPTR,A  [BRf0&H&@ 4 AL A9 ERAM (1667 HihE) 1 24 12 2%
PUSH  direct ELF b B T P R RO TR N MR 2 24 12 21%
POP direcct H B2 B 4 R T 2 24 12 21%
XCH A Rn 25 A7 a5 RNAR A e 1 12 6 21%
XCH  Adirect [EE7: b RS VB | Bt 2 12 6 21%
XCH A, @Ri [HJE2RAM S BN AR A HH0 1 12 6 21
XCHD A, @Ri [ FERAMBIG 717 5 R M A8 4 1 12 6 21
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HAREAERIRS

- . T om LA | et b/ LA [k

et e . it it
ADD A, Rn |&Affas N AEEN RIN#E 1 12 6 2%
ADD A, direct | EL4ZHIIE LA FEAR B R nds | 2 12 6 2%
ADD A, @Ri |[A4ERAMAF (S N2 22 1 12 6 2%
ADD A, #data [SZRIINZ]E NS 2 12 6 2%
ADDC A, Rn [Ff788 A HEAINE] 2 n4s 1 12 6 21
ADDC A, direct |ELEzHE L0 Y2 HEAL NS R gg| 2 12 6 2%
ADDC A, @Ri |[AEzRAMPA 255 HEOL D02 202 1 12 6 2%
ADDC A, #data |S72RIECHBEA7 N 2] Bon g 2 12 6 2%
SUBB A, Rn [RIN#8H 5000k 25 17 % N 2 1 12 6 21
SUBB A, direct |8 I1#%H 500k B b ST N | 2 12 6 2%
SUBB A, @Ri |80a%H fE A0 Jk B H2RAMH ) P9 25 1 12 6 2%
SUBB A, #data |2 in#8 i gd or BRI 2 12 6 2%
INC A EiiE il 1 12 6 21
INC Rn AATARINL 1 12 6 2%
INC direct IERES: U RESTw ID ] 2 12 6 215
INC @Ri B EZRAMER 7T 1 1 1 12 6 24
DEC A EiiE 24 1 12 6 21
DEC  Rn AT A L 1 12 6 24
DEC  direct IERES: bR | 2 12 6 21%
DEC  @Ri [F] 2 RAMER JT 6 1 1 12 6 2%
INC DPTR  |[Hhhl 25 A7 #3DPTRANL 1 24 12 2fi
MUL  AB AT LB 1 48 24 2
DIV AB AR PAB 1 48 24 2%
DA A by iF i el B 1 12 6 2%
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IR RS

e P FAT| 120/ HLEs A | 6 B/ HLER | AR

Bnest PHHEGA | EERE | MR |

ANL A, Rn ZIna S A A« 5”7 1 12 6 21
ANL A, direct Zngs S EE Lo ¢ 57 2 12 6 20%
ANL A, @Ri ZUnss 5aERAMBICH «“ 57 1 12 6 20%
ANL A, #data Znss 5 EHE ¢ 57 2 12 6 2%
ANL  direct, A IR NIRRT i1y B 2 12 6 21%
ANL  direct, #data [E#HbbEFICSEIEH « 57 3 24 12 2%
ORL A, Rn PN AR ¢ B 1 12 6 2%
ORL A, direct BUNgs S EEE b oo ¢ B 2 12 6 21
ORL A, @Ri D2 SIAERAMBLTTA] ¢ B 1 12 6 21
ORL A, #data EiiE R RvA IR~ o = A 2 12 6 21%
ORL  direct, A IEEES:INIRESIVESE i1 Bl 2 12 6 20%
ORL  direct, #data [E bk c 5 ZEIEH « 8” 3 24 12 2%
XRL A, Rn ZINA S AP ¢ RE 1 12 6 20%
XRL A, direct ZUngs 5 EEMNE R ITH ¢ R 2 12 6 21
XRL A, @Ri ZNES S ERAMETCA] ¢ e 1 12 6 21
XRL A, #data SINER SR ¢ REl” 2 12 6 21
XRL  direct, A Bk TS Bngs A ¢ Rak” 2 12 6 20%
XRL  direct, #data |BEfeHubE G SERIEGH ¢ Fok” 3 24 12 20%
CLR A ZnesE « 07 1 12 6 21
CPL A FINAR R % 1 12 6 21
RL A RIMEEI 1 12 6 21
RLC A R AL ALIEER A 1 12 6 21
RR A FINAE AR 1 12 6 21
RRC A A AL ALE A 1 12 6 20%
SWAP A FMERP AT e 1 12 6 21%
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PR K48 &
ACALL addrll #xy (D A TRER 2 24 12 2%
LCALL addrl6 KA 7 3 24 12 2%
RET TEFr ik ] 1 24 12 2%
RETI w7 3% [ 1 24 12 2
AIMP  addrll “ux (R % 2 24 12 2%
LIMP  addrl6 K 3 24 12 2%
SIMP  rel XS 5 7 2 24 12 21%
IMP @A+DPTR AEDTT-DPTRIF) [ H2 5% 8% 1 24 12 24
1Z rel EIIEATNE S 2 2 24 12 21
INZ rel RINFEEEE 2 24 12 21
CINE A, direct, rel |RIN#&5EEMILA TR, THENERE| 3 24 12 21
CINE A, #data, rel  |RIN& S5 0ELLE, AN 3 24 12 21
CINE  Rn, #data, rel [FFf7a8 5 RIBLE, AHHENHER 3 24 12 21
CINE  @Ri, #data, rel |[AJ4RAMBEC S SZEDELLLE:, AR | 3 24 12 21
DINZ  Rn, rel TR, ARRER 3 24 12 2%
DINZ  direct, rel Eh b e, JEERERE 3 24 12 21%
NOP THRAE 1 12 6 2%

A RAR B AR RIS

2o
BHE A e B

120 s /8% |6HF o/ BL2% | R
AT T B | BT RE e BT
12 6 2
12 6 21
12 6 2
12 6 2%
6
6

il

CLR C T E AL 1

CLR  bit TEOE B hE AT 2

SETB C FERBL DDA 1

SETB  bit NERNERES: R A 2

CPL C HERLA SR 1

CPL bit B A SR 2 12

ANL  C,bit  [Ffr A B “5” 2 24 12 21

ANL  C,/bit  [BEZALFIE RS O SESA <57 | 2 24 12 2%
2
2
2
2
2
2
3
3
3

12 24

21%

ORL C,bit [N B e kA A “Bl” 24 12 21
ORL  C,/bit  [EAr o FlBLREEH B AT 1 SCHS A Bl 24 12 2%
MOV  C,bit  [BEL#EHHEATIE N AL 12 6 2%
MOV  bit,C |77 N\ B R 24 12 2%
JC rel AL R 24 12 21
INC rel HEALA O #6755 24 12 2%
B bit, rel  |ELfEHL RO 1A FS 24 12 2%
INB bit, el |ELfEHHEA O #4FS 24 12 2%
JBC bit, rel  |ELEHUEEA N UNER S, 1ZA0EO 24 12 24
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5.3 1548051 H¥135< E X i¥#% (1 3Z&English)
5.3.1 18480518 F #1155 E X iEH#

ACALL addr 11

The: 4ixtia

BOBR:  ACALLAE & 9HLIEA I Taddrl | SHUTFm b IO FORE . ZE0AT 1206 0T,
HSGHPCIITRIIND, B IPCIRFIACALLEN F— %464, AJFHE160PCHES AN
RISRI AR AR, IR AR AL A0, #SATPCHE M ASH. ACALLYS
AFVFMT-SRAFEIT B K, AF— 16 G FATHE, MR R ELE
FIGFIRAN Dbt . BER% TR0 R 6 M b 21 5 S B ACALL J iy 4
FRIMKBIGEFAERA T . ACALLI S TEHTHI R 28 A AL

2450 SPHIWIUAME NOTH, 475 SUBRTNAL T-F2 /5 474k 52 (10345 H 4k, 1o
BPATA T HbE0123HAN 45 4

ACALL SUBRTN
A8 SPAEH09H, P #FRAMMHEOSHAI09H B IG 1 N 2570 7 N2 5HAI01H, PCIEAR Ky
0345H.

BEKEFM: 2
HITEER: 2
ZEHIZRAD: [a10 a9 a8 1] 0 0 1 0| [ a7 a6 a5 a4 | a3 a2 al a0
VEE: al0 a9 a8SE 1147 HAxihtaddrl 1 A10~A8f7, a7 a6 a5 a4 a3 a2 al a0sZ&addrl1fJAT~AOfT

#{E: ACALL
(PC)«— (PC)+2
(SP)—(SP) + 1
((sP)) < (PCy)
(SP)—(SP) + 1
((SP))«—(PC,s)
(Pcm»o)‘_ RS A
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ADD A, <src-byte>

IhE:
AR

25451

ADD A,Rn
ESKE (ET):
WITEIER:

Z SRS
R1E:

ADD A, direct
BEKE (F1) :
MITEH:
Z I mAD
1A

ADD A, @Ri
BSKE (FT) :
WAITEIER:
IR
BAE:

i

ADDH5 2] HI T 58 At sre-byte i 27 IV A KM RN s AR A LA . Jf
KA RET Bndsart . BRARIZHER, HHTAA AN ERAFRE N, AN
%y A AN BB AR E N, WIEE . AR TR S O i AL
B, SR METis E A R AR .

R RO AT A AR T SR AL AT, BER TR AL R S o hri A, WEOV
N1, BWOVHEEE . EFATH RS BEEAM IS HARHE, OVELI R I
AN, B TR Ao — 1R 5.

ARIGHIERAE BT AR T U7 3 B ae T hk. EHEThh. FAAaRE
Fhk AR Sk

B a4k B NOC3H(000011B), ROMIMENOAAH(10101010B). 44740 T §&
A

< ¢
ADD A, RO

Bn#AT S R N6DH(01101101B), fli Bt fibr EACHTE S, BAbr ECHE H
FREOVHLE 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 o1 1

ADD
(A)—=(A) + ((RD))

R IE E SRR T AR A
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ADD A, #data

EOKE (F1) :
HITEHA:

Z HEHIRAS -
1A

[ 0010

ADD
(A)«<—(A) + #data

| 0100] | immediate data |

ADDC A, <src-byte>

IhgE:
gl

2541

ADDC A, Rn

BSKE FH):
MITREIER:
TR

RAE:

ADDC A,direct

EOKE (F1)
PITRHA:

Z HEHIRA -
1#BA1E:

AL N .

PATADDCIE AT, HEsre-byte TR IRV #: A E B0 R by & — &N 21 o0 #%
AL, JREERET R mMEAT . WIEHER, EEBTABAER, WA AR
HEL, BUNEE, BEEIMA AR, WERDEAREARL, BUEE. R
ST S HBORBOR N, HEAL EAL R T IS S RO AR R

WS BB oA A AL A BT BB 7R . SR TACA B R R S 6 i A, WOV
B, BNEOVIEE . 1EFHTH 5 BEUEINISE IR E, OVENL, FRMIANIERE
B AR — 5 EL, BURA O Ry — 3.

AHEIEA MBI R R VAR FHE 55 e Sk, BT TS
HEAIS RS
55 20284 f9 5 90C3H(11000011B),  ROKIME HOAAH(10101010B), EA7bRE
AL, PATU R4

ADDC A,RO

FIMERAH L5 R 6EH(01101110B), FHBIE bR EACHIE Z, A AR ECHIE H AR
HOVHLEL.

1
1

[00 1 1 [ 1rrr]

ADDC
(A)—(A) +(C) + (Rn)

2
1

[ 0011

ADDC
(A)—(A) + (C) + (direct)

| 0101 ] | direct address

72 T I L R T AT PR ]
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ADDC A, @Ri

BESKE (FED: 1
WITEHR: 1
RIS [ 00 1 1 Jo 11|
##1E: ADDC
(A)—(A) +(C) + ((RD)
ADDC A, #data
BEKE (FH): 2
ISR [ o0 11 [0 10 0] [ immediate data
#{E: ADDC
(A)—(A) + (C) + #data
AJMP addr 11
IheE: Aistikd%
WRA:  AIMPHR 4 F U2 BIAI R B f bk 2347, Zh bR AT i R 2 i e
B, HPCAH (BRI Z ) BImShi. AR R 7~5hifHE 4 1 sE2 7
TR A BoRBEEE R H Ik FIATMPEE 4 ) G — 248 2 BB L2 i A T 17—
2KBIFE A TT N
200 (RXFRSIMPADRLL TR A7t #e 110123H, 54
AJMP JMPADR
f1F0345H, $AT5E1% 84 JEPCIEAE N0123H.
BEKE (FM) :
HITEER:
ZEHISRES: [a10 29 a8 0] 0 0 0 1| [a7 a6 a5 a4 | a3 a2 al a0
W HAEEAIA10—A8=al0~a8, A7—A0=a7~a0
#B®IE: ATMP
(PC)— (PC)+2
(PC,o.0)«<— page address
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ANL <dest-byte>, <src-byte>

IhEE:
1R :

2541

ANL A, Rn
ESKE (F)
HITEER:

Z SRS

#B1E:

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

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

Z SRR
BRAE:

X F AR TR SIS R

ANL5 4 ¥4 H<dest-byte>FlI<src-byte> T & [P A7 1 & i A T 1848 518
B, IR IS A R I E<dest-byte> T 18 7€ I B AR R . 182 MBAT A 252
FrEAL

P ERAE R AR Fo Vro Rl SRR . 4 H RIIRAE SOy BInds i, JsRfEHn
VARG T, BT, SNSRI Gk, 2 H B RO B L
I, PR R RO DU BN a5 BT R AL

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

SR BN A 2 90C3H(11000011B), 27 AE#$0M) N 45 N55H(010101011B), F

¥
ANL ARO
PAT 45 52 BN N 442 H41H(01000001H) .
2 H RV E RO AT B S hE BRI, ANLYE 4 7] FSRATAEfTRAM #1708 %

EPE2F A7 as PP ISR AE 5 o BRI TR e IR R s 2o R 7 1T R REA T
#, hATEEE Bt SRR W R4

ANL Pl #01110011B
B IR AL3AAI21E 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))

74
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ANL A, #data
BEKE (FH): 2
ZHEFISES: [ o101 Jo 10 0] [ immediate data

IE: ANL
(AY—(A) A #data

ANL direct, A
EOKE (F1): 2

ZHEFIZRES: [ 01 01 [0 0 1 0] [ directaddress

#BIE: ANL
(direct)«—(direct) /\ (A)

ANL direct, #data
BOKE (F1): 3

WITEHEA: 2

ZHEFISRES: [ 0101 [0 0 1 1| [ directaddress | [ immediate data

#1E: ANL
(direct)«—(direct) /\ #data

ANL C, <src-bit>
IngE: XM TEH 5EH
1RB : W sre-bitR /R AT /R A N0, IEEHAbREN: BN, CRFFEAARER
YHPRE AL . EILmIBE ST T, BAERGTTR «/” £75RnrE T Hn 75 250t
B FHUATHUS, SRIEAE N IEIRAEEL, (BRI E RO A 20 . %38 S EPAT IR
SRS H A Z AN bR E AL

PEPRVE R R AR B B T 0ty 5.
40 NS FHY HACSP1.0=1. ACC.7=1FOV=0], ¥iFfFrECEL:

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
WITRHEA: 2
ZHEFIZRES: [ 1000 [00 1 0] [ bitaddress

#1E: ANL
(€) < (©) A (bit)
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ANL C, /bit
ESKE (F1): 2
WITEER: 2
ZiEHEI%RAS: [ 1 011 Joo000] [ bitaddress |
#B4E: ANL o
(C)—(C) A\ (bit)

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

Ihee: HWNARIEECR ST

1R : CINEE S LR MEEE AN, R = E AT . H stk AT
CINEFRA & 1N A TF 5 ImFe EAIPCHI AT (BATCINER) R —248 2 K
HED AT AL R BARREBUE N AT T A, A TR R RO R o
SEAL, W HAARERL, BRI ESEE . HEERAR G A 2R,

<dest-byte>Fl<src-byte>ZH G ek, RVF4FFHER . B nsar] LLSE A ] B

BT Uk R BE S AIBOHEAT LU, AR TR B2 S0k I RAM B To Bl 4 B AR 45 A7 de i n]
AT B AT EE AL

245 R B INEATE N34H, RTEEMEEE HS6H. a1 N4 751

CINE R7.#60H, NOT-EQ

; .. k4. ; R7 =60H.
NOT_EQ: JC REQ _LOW ; IF R7 < 60H.
Y e T ) Neli ; R7 > 60H.

HIE1 R KR EE L, TR B BIhR 5 NOT _EQAb. # R 25, Itk b
&, TDAHA E RTE KT 60HIE 2 /N T-60H .

B 18 /2 34H, AU FHR 4
WAIT: CINE A,P1,WAIT
THERAERAR EIFIRERAE T AT, OO ZOINE I 0 934H, BRI L) £ A
o (CHRPUR D RS2 A e, A ATE P AEBEAME LIRSS, B2 P L Hhs
A RR34HNIE . D

CJNE A, direct, rel

ESKE (F1H): 3

PITREA: 2
Z I RAD : | 1011 | 0101 ] | direct address | | rel. address |

${E: (PC)«—(PC)+3
IF (A) <> (direct)
THEN
(PC) « (PC) + relative offset
IF (A) < (direct)
THEN
(©) —1
ELSE
(C)«—0
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CJINE A, #data, rel
K (F9): 3
HAITEHER: 2
Z I GREL | 1 011 | 0101 | | immediata data | | rel. address
#1E: (PC) «— (PC)+3
IF (A) <> (data)
THEN

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

C)«1
ELSE

C)«0

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

IF (Rn) <> (data)
THEN

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

C)«1
ELSE

C)«0

CINE @Ri,#data,rel
ESKEFETN: 3
HITEER: 2
THEFISES: [ 1011 Jo 1 1] [ immediatedata | [ rel. address
#E: (PC) «— (PC)+3

IF ((R1)) <> (data)
THEN

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

C)«1
ELSE

C)«0
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CLR A
Thee: JEBR 2
WA ZESH T RINSsAR T A LG R, Aseiats S0,
2450 B B INgeAm A %4 N5CH01011100B), HATE4:
CLR A
PATIE, ZIN#BIEAE J900H(00000000B).
BEKE (F1H): |
HITRARR: 1
RIS [ 1110 Jo1 00
#{E: CLR
(A)«—0
CLR Dbit
Ihie. EEfRENN
WER: bt REMAIIE S, BAEREMSZREM . CLRAH T H#0As SCEH v B
e A NI KA
450 Bk D 1 EdE A5SDH01011101B), 4484
CLR P12
PATE, Pl 4 1% B A59H(01011001B).
CLR C
ESKEEFET: 1
BITEER: 1
IR [ 11 0 0J oo 11
#{E: CLR
(C)«0
CLR bit
ESKE(FET: 2
HITEER: 1
Zi#EHI%RAD: [ 1100 Jo o1 0] [ bitaddress |
#{E: CLR
(bit) « 0
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CPL A
INEE: RIMAARR
WA F BUnBRAR S A EREUS, RIER N TIAIAE N0, JESRNORINIAE N1, %I
Wi b R AT
4. B RINERAM N HSCH01011100B), HATE4
CPL A
PATE, RN A ROA3H (10100011B) .
ESKE (FE®WH: |
RIS [ T 1101 Jo1 00
#®{E: CPL o
(A)—(A)
CPL bit
IhEE: BbitiFomR AR %
BEER: FoitE B FRE IR, BIERACN AR N0, RN, HHIRE
P 4352 3§ . CLRAT T bR B C ol frf l B8 -0k hr .
R Az A SRS o s I RRAS T4 bit BT AR B8R 2 o 14
e el b C TR = NG e NS TR i
20 P O EE N5BH(01011011B), FRA1E4
CLR Pl.1
CLR P12
PATTENE, Pl 14 1% B 5BH(01011011B).
CPL C
BEKE(FH): |1
ZHEEIZRES: 10 1 1 oo 11
#fE. cpL
(€)= (©)
CPL bit
ESKE(FE®W: 2
ZEBIZEES: [ 10 11 Jo o1 0] [ bitaddress
®IE: cPL
(bit) < (bit)

R IE E SRR T AR A
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IheE: TEMEEHZIE, X B INERAREAT Tt 5

WEAR: DAFA R RN A AR B AT RIniis 5 A 8 A Bt it 17 %8 (ADDER
ADDCHE 4 1] LUFRSE AN I 4EBCDRB D AR AN 4L BT

WS BSR4 (BA23~020) KT9 (xxxx1010~xxxx 1111) , s ks
i, TR EACKHT, I ADATRAWGHE6 B E A% b, DATEARANL AR BRAE A 1)
BCD¥ . #hn6fm, {R4ahiia Faskh, Hmafr#ionl, seaiilis—B e, L
W SE bR ER B HAEFAE O N AR E A SPIEE, trE SRR
RIE.

IR BEALARE T, B m AN B9 (1010xxxx~1111xxx%), ABADATEA ¥
EemB A, EmRmMIA R IEFHIBCDE Y, EATER RGN 5 mahia I him
e, MUEREAFRE T, B, Aok fbr g, AR SRR T R A P
ABCDHHE 2 FET K T99, KTiDATE A #£5CPUR] LIRS ff it AT T2kl o vz
Ho R, OVIRENSZRH.

DAFEA UL FIRAETE— MR A AN 5. Sbr b, HRIE B8 A RIS
FPSWHHIARFENZ, DAHI00H. 06H. 60H. 66HINH B hnasd b, Mg szt
A,

R WORATHER AT INEIZE, TRt EEHDATR A R Inas A -+ o5it
TR #  VBCDEL, Ak, RS RT AT IR IEIE S, DATR S AT Fr i
IR

245 R Z g N 2 N56H (01010110B) , For+ kI $S6/IBCDRY, 2377453
N2 N6TH (01100111B) , Fx kbl ¥6e7(WBCDiS . #EAibrE N1, N4
ADDC A,R3
DA A
Se AT ARUE AT B ik, RIS ANEAE NOBEH,  HEA b 5 A4 B 7 b b

yE
1HZ

B, DABUT THERIEEE, 4 ZNSAM N 248 424H (00100100B) , Fox|
HEHIER24BCDS, HEiE56. 67 bR EZ ARG T . DATRA S0 EHL
FREBN, XRRIEATHIEINEN, KAETHEE. 56 67LLLITIAIAN124,

EBCDHS A &0 - 0IHEL99H, 7T LASZHL N1 8ok . s 2 as vl ahE
N30H (EKor ik H1%30) , 54751
ADD  A#99H

DA A

BRI CEB N, BINSsAMEIEAS N29H, BKN30+99=129. Ini:Fnfr i dmnr
PIBEF s B a8, BI30—1=29.
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BESKE(FED: 1
RIS [ 11 01 Jo 10 0]
#1E: DA
-contents of Accumulator are BCD
IF  [[(Ay0) > 9]V [(AC) =1]]
THEN(A; ) < (As) + 6
AND
IF  [[(A.)>9]V[(C)=1]]
THEN (A;,) < (A;,) + 6
DEC byte
INgE: HEBYTERMRER MHEAE IR
AR BYTEATREM A EI 2. W5k iMEN00H, A4 i1)E, A H0FFH.
WAREN S SZ R . %382 SRR E R T 0720 BUmds F4k, A4S
hb. ERESHEME AL A T4t .
ERE: MDECTE4 H et L PPIRASES, BYTERTACEE B9 52 A 4
R B A8 IR, ARG S EU IR .
245 XA A ANTFH (01111111B) , N #BRAMEITEHFI7TFHER T HI N 25 5 N
O0HAI40H, M54
DEC @RO0
DEC RO
DEC @RO
PYATIE, 2280 A A TEH, HEBRAMIKI7EHFI7TFH .76 (1) N 2543 %1748 HO0FFH
FI3FH,
DEC A
BESKE (FEM: 1
WITRHR: 1
Z#HEIAS: [ 00 01 Jo1 00
¥1E: DEC
(A)—(A) -1
DEC Rn
ESKE(FEH: |1
T mAL | 0001 | lrrr
#1E: DEC
(Rn)«—(Rn) - 1

R IE E SRR T AR A

FHL: 0513-5501 2928 /2929 / 2966 fEE: 0513-5501 2969 / 2956 / 2947 81



STC89CSIRC/RD+HR I T HLIER  HARSCFEMGES - www.STCMCU.com I B AR 37 #7: 13922829991 A& i ] 13922809991

DEC direct
ESKE (FH): 2
PATEE: 1
ZEHEI%RAS: [ 00 01 Jo 1 0 1] [ direct address |
#1E: DEC
(direct)«—(direct) -1
DEC @Ri
BESKE (F1): 1
RIS [ o001 Jo1 1
#1E: DEC
(Ri))—((Ri)) - 1
DIV AB
Ihee: Bk
AR DIVHg A4 R #s 4t S AL TE A4 5 3B LA A A7 25 B I AL T 7 5 B 8k, IR
FE T RMEAh, REETHAERBT . AR ECHE HAREOVITEE.
filgh: AR FFREBIVIGAEH00H (EIRECH0) , MAPITDIVIES S, RN
PRAFIFAFL BT MERAHE R, B AR EOVIEH EAL. HAEEMEI T, #7
RECHSHE .
26450 R 2 NS 1 79251 (OFBHEL11111011B), ZHAEAsBHIME 18 (12HEK,

BOKE (79 -
HATE:
IR

#1E:

00010010B) . M54
DIV AB

PATIE, ZESHMEAS 13 (0DHEL00001101B), 2917 s BIME A A 17 (11HEL,
0001000B), I1ELFF4251=13X18+17. BEALAIEE AR EHIIEE .

4
[1000Jo100

DIV
B -

82 T I L R T AT PR ]
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DJNZ <byte>, <rel-addr>
Thag: o1, A IFOMIBkH:
WRA DINZIE L H e B I RAE BT AR A B 1, W RERA N0, WFFE R
2N BRAF RIS € R AL AT . W R B LR AR (B D900H, TRk 1542
OFFH. ZI8 & AmibrEAL. Bhi HArsbdb it 5. | e PpCEm2 (RI4Em T —
FARLWE T . RIS 2R BER A KT 5 A i 2 & BIPC_ LR /AT,
byte I AR 3R A 2 AT R Al 3 748 T ik BB 1221k

VER: SIZAR AW RAS O BB RDIRAS . A byte ITAR 3R 1 Hi s & My
i B A7 B P R B, T AN B S
25451 : % P ERAMI40H, SOHAI60HER JC /il /775 01H. 7T0HAI15H, NIfE4
DINZ 40H, LABEL 1
DINZ 50H, LABEL 2
DINZ 60H, LABEL 3
PATZ )5, FEFG ML BFR 5 LABEL2 ARSI AT,  HLAR M3/ RAM B T 1 N 7545 1%
00H. 6FHAN15H. Z FrCAZE 1T/ MBRIL AT, BN AR R0, AN 2 ki
%Ak
i FIDINZ 84 7] LA 7 (M AEFE 3 S B 46 8 kB E 3R, WA — 45484l
PULEERE R b sz B P 2 K R I [B] I8 3R (2~S1I2AHL8s A . F54 541
MOV R2,#8
TOOOLE:  CPL P1.7
DINZ R2, TOOGLE

WP T PR8Ik, TRITEP L. 77 A= 4 ik, BEAN ik b KR 234N ML 3%
W, Hrh24ADINZAR A I PATIR A, 1N ACPLAE A AT IR 18] .

DJNZ Rn,rel
BESKE (F): 2

TR | 1101 | l rrr | | rel. address
#1E: DINZ
(PC) « (PC)+2
(Rn) — (Rn) -1
IF (Rn)>0or (Rn)<0
THEN
(PC) < (PC)+rel
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DJNZ direct, rel

BSKE (FEDH): 3
TR
#%{E: DINZ
(PC) « (PC) +2
(direct) «— (direct) — 1
IF (direct) > 0 or (direct) <0
THEN
(PC) <« (PC) +rel
INC <byte>
IhEE: i
1) INCHE 4 ¥ <byte> TR FIBIE N1 Q05 F R E MFFH, N1 548 500H,
GRS D MbREN . CR3F S, A Tk BT, AT
hE
VR WFIZIE AP KRB B EEPIRZS, T8 Abyte TG BB 2 M i
i B A7 B P R BRI AN 2 B S
240 B F AT R0M A A NTEH(0111110B), P #ERAMI7E # 0 FI7F 858 43 HI7 i35 0FFH
FI40H, MI4E4 451
INC @RO
INC RO
INC @RO
PAT TG, FATRROMI N AL NTFH, T N EERAMA7TEHAITEH B IC I N 25 43 731l A
J%00HF141H.
INC A
BEKEGEFED: |1
PITEHE: 1
Zi#HmAS: [ 00 0 00100
#1E: INC
(A) < (A)+]
INC Rn
BEKEFEN: |1
PITEHR: 1
I YRAL |OO 0 O| lrrr
#1E: INC
(Rn) «— (Rn)+1

84
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INC direct
BEKE (FE™H: 2
Z#EHEAS: [ 0000 Jo 1 0 1] [ direct address |
#BAE: INC
(direct)—(direct) + 1
INC @Ri
ESKE(ET: |1
RIS [ 0000 [Oo 11
#B1E: INC
((Ri))—((Ri)) +1
INC DPTR
IhRE: Hukfeerim
AR ZAR A SIS DPTR AN BhAE . 75 BHER M, X2 16hLEeis &, w1
DPLMFFHIE 12 545 ~00H, R BEA 2 S A7 75 DPH. 2458/ E AR R IR &4 o
AR R ME— 125 160 A7 A I 1R 2 .
241 R A7 4 DPHAIDPLY A 45 735l N 12HFI0FEH,  WI$E 47 1)
INC DPTR
INC DPTR
INC DPTR
AT 5E S, DPHMDPLAS K 13HAIO01H
BESKE (FED: 1
TR [ 10 1 0 o0 1 1|
#B{E: INC
(DPTR) « (DPTR)+1

B ES B T A RAF FHL: 0513-5501 2928 /2929 / 2966 fEE: 0513-5501 2969 / 2956 / 2947 85



STC89CSIRC/RD+HR I T HLIER  HARSCFEMGES - www.STCMCU.com I B AR 37 #7: 13922829991 A& i ] 13922809991

JB bit, rel
Ihee: AN A Lk
BRA: bt R AL EERE AL, WIBkE Brel T 48 & Mk b 22 304T s BN, R8T TR
— 164 . BREER B bR bk i R R 7 5 S inPCfE, AR E T — 44
AHE AT, ARl TR A TS A A 2 (Fe 42 MR35 10) nE|
PC L%, HPCERIN H bttt %484 FZMEAH R A 5, (HAR 2 e 4s 25
1, 1 HAZEREA S bR EN .
20 RV ORI AN EE 110010108, B hn#sH{E N56H (01010110B) . M54
JB P1.2, LABELI
JB ACC.2, LABEL2
B FEFE P 3 2R 5 LABEL2Ab L 4047
BSKE (FEY: 3

ZHEBI%AS: [ 0010 Joo0o0 0] [ bitaddres | [ rel address
#1E: 1B
(PC) «— (PC)+ 3
IF (bit)=1
THEN
(PC) « (PC) + rel

JBC bit, rel
THhRE: EALEE N1 BkEE Ik A &
THAR Wb PN EIE A1, TP I Blrel BT da i M ML IE AL 53047 . IR
bitf R I 0, W ARSBAT N —2%F845 . BREER H brihb 4218 an ~ 7 2005
SEHEINPCHIME, HAR T — 2484 M ik, S8 50l TR0 A /5 14
S E GBI TT) IBIPC_EE, HIPCHEEN A HArhhl, W HiZEiEAR
SRR AL
VR WHRIZIR AU RS 5 EERIRAS, B Abyte T QR M0 /& M
1 R A7 s PRI, T AN B S
2450 B ZE 2N A N56H(01010110B), M4 F41
JBC ACC.3, LABELI
JBC ACC.2, LABEL2
¥ 5B TF 26 S LABEL2AE L3047, H RN 48 4520 (01010010B)
BSKE (FEDH): 3
HITEHE: 2

TR | 0001 | 0000 | | bit address | | rel. address
#{E: IBC
(PC) — (PC)+ 3
IF (bit)=1
THEN
(bit) < 0

(PC) « (PC) + rel
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JC rel
Ihee: AdfibRENL, Bk
VR AR E N, WRR T BEFE Blrel FrARR bbb Ab 228047 B, 4REEHUT T HI
64 . BEEER B AR F IR a0 R O a5 SEIEINPCHIME, AR B HEICHE 41
T—%AE 4 E L, RSBl BT RER 1A £ 5 AW RS i (FB A IS 2471
THRIPC b2%, HPCEID N HbrHbtil . ZEEA S mbrEL

2450 ARV bR E LR 0, R4 5

JC LABELL1
CPL C
JC LABEL2

PATTERE G, AR SRR, HFEHR P B 2555 LABEL2AL K HAT
ESKE (F%H): 2

ZHEIHES: [ 0100 [0 00 0] [ reladdress
#B1E: JC
(PC) « (PC)+ 2
IF (C)=1
THEN
(PC) « (PC) +rel

JMP @A+DPTR
IhRE: [A)4%BkEE.
WRR: U BN A (8L T 5 B A 167 i BT R AT AR N, FLANVE N — 465 Bk
THIFRA R, AR AP EESPC. PUAT 160 IERS, (K7 DPLIK#EA £
R 5T DPH. B INSAFIEIEIEE DPTR BN B EA 2 KA . AT AR
R
245 R EnsAh EEEE N0FI6) o RKTE A F I AT RE e ki 347 T Bk
ZFIMP_TBL [142 AIMPH5 4 [l 3 — 26 e 04T
MOV DPTR, #JMP_TBL
JMP @A+DPTR
JMP-TBL: AJMP LABELO
AJMP LABELI1
AJMP LABEL2
AJMP LABEL3
WIERFFUEIAT LRI FEHINS, BINsAhHIME N04H, TRAFERF A SRS
LABEL24L 3047 o

ER: AIMPR M7, BIMERFERS, SABEET 2 MN DR JOH
E2N T
BOKE (F): 1
WITEEA: 2
" [ o1 11 Joo 1]

#B{E: IMP
(PC) — (A) + (DPTR)
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JNB bit, rel

INRE:  WRbitATRER ML A N I BEE:
YRA: I Ebit TR RGN0, TR Blrel FrARE I3 IE HE AT, BN, 8P IT 4
64 . WEEEH H brsbhb b it 5. et hnPCHIME, (HHABA F— 44841 E 7t
Ik, ARGl R H 775 A B (B2 I3 IBIPC E%E, #il
PCAEENA H bbbk, %484 R AN N A EdE, (B S0 A, W g
ER SR MbREN .
40 R RN EIE A110010108, R N#s0{E N56H (01010110B) . MIFE4 41
JNB  P1.3,LABELI
JNB  ACC.3, LABEL2
PAT G ¥ S B P B R S LABEL24b AT .
ESKE (FEDY): 3
ZEHI%ES: [ 0011 [000 0] [ bitadres | [ rel address
#{E: INB
(PC) « (PC)+3
IF (bit)=0
THEN (PC) « (PC) + rel
JNC rel
INRE: AR bREIE Bk
BRR: W AR E N0, MR BkEL Blrel BT CR A Mk Ab 22 HAT s B, 4REET R
184 WL H brithhbd 8 a0 Ny sH 5. SetB P m2, AR S EINC s
ST —4fa A mHhtk, A)E el ITCRINE 5 M WAL (gL MEE2A~F
) INEIPC kX, FMPCHEE Dy HAsHhL ZEAEAA S FR S
2450 B ARG A, R4 5
JNC LABELI
CPL C
JNC LABEL2
PATEE )G, AR B, I FEFE BN RAR S LABEL2AL KT
BESKE(E®S: 2
ZHEBISRAS: [ 0101 [000 0] [ reladdress
#1E: INC
(PC) « (PC)+2
IF (C)=0
THEN (PC) « (PC) + rel
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JNZ rel
ThRE: 4n Bonas i A 2 dE0 I ks
WA R BN AT —0N1, IS ATRE T A% Blrel R AR bk b B PAT, Wik &4
PEFRNO0, REHAT 5484 . BRI B PRk R 0 F o7 2005 S PCIfE 3
2, AREHEl T ERA M5 KA R (FR4ME22AT1) InBPC L2, #r
PIPCAERL A HAniblk . Bt g BUmas M EA = R AL, AL iemibr B4,
2450 B RINLRIPILGEN00H, TE 4TS
JNZ LABELI
INC A
JNZ LAEEL2
PATRENE, RSN EZROIH, HFEFH B 2hr 5 LABEL2AL 24T .
BEKE (FH): 2
ZHBIMIS: [ o1 11 Jo o0 0] [ reladdress
BIE: INZ
(PC) «— (PC)+2
IF (A)#0
THEN (PC) « (PC) + rel
JZ. rel
INRE: 5 BNE A AN BhEE
TR A BUNEs AL — 10790, IBAFE T B Blrel TR M HbbL AL P AT, Wi {4
ME#A0, GREEHAT T —518 2 BhEEI B Anihbb s i an 7 s & BB PCHE G
2, VGl T RIA M5 M W (FaL A1) mBIPC L2:, #r
HIPCERD A H bRtk . BB R A BUME 1MEA S KL, A mibrEL .
240 W RN PIVILEER0IH, WHE LTS
JZ LABELI1
DEC A
JZ LAEEL2
PATEESE, BN N EAR00H, HFE KW Bk 5 LABEL24b 34T .
ESKE (FTH): 2
ZHEBISRAS: [ 01 10 000 0] [ reladdress
BiE: 12
(PC) « (PC)+2
IF (A)=0
THEN (PC) « (PC) +rel
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LCALL addrl6

IhRE:
AR

2451

BEKE (FMH):
WATEER:

RAE:

KiRH

LCALLH T Haddr16Fr4g b A FHIFE . B0 PCHIME I IN3, (F15PCHEIA'ERE
LCALLK) R —4464 1uht, SRJGH166PCHIMESAL AN SAARUE AR (AL 715
), FINIERRIEE N2, SRS PRI LCALLE A 1045 2 2215 R AR 3 52714 (R a4 i) 2
APCIH & T DPHAVRAL F T DPL, 25 M BT IPCHT X B [ ik A FFUB 04T o

T FBIFE T DA T 64K BRE A7 28 (8] AT A kb A o ZARAEAS T A AT

AR S FIMILEMEN0TH, 455 SUBRTNA 73 Bt (1 FE 7 A7-fifs % kit v 1234H. B AT 0

T THibk0123HFE 4,

LCALL SUBRTN

FeA8EAZ 09H, N EERAMIOSHAIO9H 8.5 [ N 4543 B N26HAT01H,  HLPCHI 4]

{8 N1234H.

3

2

|0001 |0010|

| addr15-addr8 | | addr7-addr0

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

(PC) « addr,s,
LJMP addrl6
Ihee: Kbk
WAA: LIMP{E1SCPUJL K BkHE Baddrl 6FTHE M HE AL PATRE Y o« HEIZAB AR T FIER
3T I NFE AR PC Y i A F T DPHAUKAL 5 DPL . 27 M HTPCAE NS B 1
Hubik A UG AT o 1Z 16467 B bk o] 7 T 64K BFE 7 A7 il 25 18] FRAE A Mo hik Ak o 12884
SRR AL
25450 KRR 5 IMPADRYY 4 BC O FE FE 74k 2edth bk N 1234H, W67 T ikt 1234HA$5 4
LIMP JMPADR
PATTEEE S, PCHIAHTEAZ H1234H.
BEKE (FEMH: 3
WITEER: 2
Tt A | 0000 | 0010 | | addr15-addr8 | | addr7-addr0
#{E: LIMP
(PC) < addr,s,,
90 T 3 [ S T PR A A FHL: 0513-5501 2928 /2929 / 2966 L. 0513-5501 2969 / 2956 / 2947



STC89CS5IRC/RD+HRFIH T HLIEF  HiAR R www.STCMCU.com I B AR ST 35 13922829991 AJF 4% It 1] : 13922809991

MOV <dest-byte>, <src-byte>
Ihee: (kT AR
R RS2 B E BARR AR B N A B R 28 LRV E B R A i e &5 . 1%
RSBV, thA 2 m Hofh A28 AR G A
MOVHE & JIEA NI H i R 464, JRERAEECR H IR EB SR, T
k75 ARTIE 15 F

26450 5% N EBRAMII30H LTI N 45 A40H,  TT40H TR TT I N 45 A 10H. 3 111 R A
11001010B (OCAH) . M3E4 7%

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

MOV A, @RO  ;A<=40H

MOV  RI,A :R1 <=40H

MOV B,@Rl  ;B<=10H

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

PATIEER)E, W AFAROMI A A N30H, SUIME M7 45119 A #O940H, w5 (745 BIH
W2 A10H, RAMA40HHJCAIP2 1 A 253 H0CAH.

MOV A,Rn
BESKEEFED: 1
WATER: 1
THERISES: [ 11 1 0 [ 1rrr

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

*MOV A.,direct
BEKEFEM: 2

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

EE: MOV A, ACCELHIES.

MOV A,@Ri
BEKE (FT): |1
BUTEHR: 1
THEHEIRD: [ 11 1 0 Joo1 1

#®1E: MOV
(A) — ((RD)
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MOV A #data
BEKEF™M: 2

PITREHA:
ZEBISES: [ o1 11 Jo 10 0] [ immediate data
#B1E: MOV
(A)« #data
MOV Rn, A

ESKE(FE®: |1
Z IR | 1111 | Il rrr

B1E: MOV
(Rn)«(A)

MOV Rn,direct
BEKE (F): 2
WATEAH: 2

ISR [ 1010 [ 1 rrr | [ directadd
#B1E: MOV
(Rn)«—(direct)

MOV Rn,##data
BEKE (F1): 2

TSRS [ 01 11 [ 1 rrr | [ immediate data
#B®1E: MOV
(Rn) « #data

MOV direct, A
BEKE (F1): 2
BUTREIEA: 1

TEHEmAS: [ 1 1 11 Jo 10 1] [ directaddress |
#{E: MoV
(direct) «— (A)

MOV direct, Rn
EOKE (F1) :
WITEHA: 2
THEFIZRES: [ 1000 [ 1 rrr | [ directaddress |

B1E: MOV
(direct) « (Rn)
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MOV direct, direct
BESKE(F): 3

THEFIZES: [ 1000 Jo 10 1] [ diradde (srie) |
1E: MOV
(direct)«— (direct)

MOV direct, @Ri
BEKE (F): 2

ZEHERAD: [ 1 000 Jo 11 i ]| [ direct addr. |
#B1E: MOV
(direct)—((Ri))

MOV direct,#data
BSKE (F1): 3
WITRER: 2
THEFISRES: [0 1 11 Jo 1 0 1] [ direct address |

B1E: MOV
(direct) « #data

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

RIS [ 11 o1 1

#1E: MOV
(RD)) «(A)

MOV  @Ri, direct
BEOKE (FW): 2

WATEHA: 2

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

MOV @Ri, #data
BSKEFEN: 2

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

IfIRE:
WiEA

25451

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

#1E:

MOV  bit,C
BEKE (F1):
HATEHA:

T ERAD -
#1E:

FEIRAT AR

F<sre-bit>AR 2 1A /R A8 B 1 Bl <dest-bit> T H6 & MIHER o 22, M RIER
WA ARSI bR, A AN R AT BT AL . AR AN HAth 27 77 2% A0
FrENL
TR AR ECHIWIME T, i I P2H (AR /£ 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 1EdEAE A39H (00111001B)

— N

[1 01

MOV
(C) « (bit)

0 |0 0 1 1| | bit address |

NN

[1. 00

MOV
(bit)« (C)

1 |0 01 0] | bit address |

MOV DPTR, #data 16

Ifige:
TR

25451

BOKE (F1) :
WITEEA:
ARG -

#4E:

B 164 (18 BT T B B 4R

ZIB AW 1640 BULE R B Fe 5 DPTR . 16457 3 B0, S 8 A 1 45 2571 AN
3T . H A DPHA AT g #datal 611 =775, TDPLA A7 & #datal 6 /1K 7
Fio ANFEMIFRENL

AR A RME—— e
84
MOV  DPTR, #1234H
P 3L RIE1234H3E N B Fe 4T F A7 2% . DPHRME N 12H, DPLAI{E N34H.

— MR E 6 BIR TR S .

N W

[1 00

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

100 0 0] [ immediate data 15-8

94
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MOVC A, @A+ <base-reg>
Inee: CRRFPAFGEES T RARD T EE (R k2 Rindsa

WRB: MOVCHE A KR T AT il as H AR 71 B B ARk B BUn48 4. # ki i +
TR B BN gs R R S 8 F AR A 60 I hE R AF 2 (DPTRELPC) [ {E+H
e, S PAPC N L Z A7 4R, JUTE Znas WA N BIPC 21T, PCHFE e hn
R BAAMOVC 5 A il Qs /& ADPTROIENE B A7 4%, DA B in) i
TEPAT 160 INTERS, AKRSAL = A B 2L 1B 25 78 e AR S AT AR EAL

25451 ; s BN ARE AL F0~42 18], i F-FOIFEN BN b fE % #8 FIDBIY 45
L GEMXTH) B XH4MEZ —.

REL-PC: INC A
MOVC A, @A+PC

RET

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

WA % 7B 2 BT B8R N0 1H, BAT R TR, BinssriE
ARTTH. MOVCHE A Z HIHIINC AfE 4208 T /E & R B RET M S B . s
MOVCHIFEAE 2 4 2 MADZ T kg, AN T IERH SRR, UK A R
M 5 i3 Ronasa L.

MOVC A,@A+DPTR
BOKE(FM: |1
WATEER: 2
ZHEFISES: [ 10 0 1 Joo 1 1]

#®1E: MOVC
(A) < (A)+(DPTR))

MOVC A,@A+PC
EOKE(FH): 1
HITEEA: 2
ISR [ 1000 oo 11
#1E: MOVC

(PC) « (PC)+1
(A) « (AHPC))
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MOVX <dest-byte>, <src-byte>

INRE:
AR

2451 :

MOVX A,@Ri
ESKE (F1) :
WATREIER:

i mAD -

1A

AR AR

MOVXH84 F F16 Zm s M7 it 28 2 AL IS 4 . R T fL ik e 4
MOV/EMII T X MOVX XA AMRIZRAL, e (B X BI7E 05 M MR AR RAM
) T 22 L 1k 2 87 ()38 S 1 647 )

ST A VRRAL, AT TAE S AE A I ROMR AR AL A7 bk B & FH 3% 11PO. T
HNERI/OY P B BUNIRAMEE S, SA7AHIE L ig . 45 05 M B KIRAM
BRI, nl R 5] RS S A bbb S S . SR AT fEMOVXEE 4 2 Aiids g i 48
A, b 1 5] AV o

XF 2R, I HIE R DPTR A 1602 stk . 24 P23t 1 () H % 2%
KILEDPHIN AT, P2IIHRFIA TN 6 27 A7 88 PR R FOR I EE . 78U 9 U I R I 250
FEFIIS, Xy S A SRR EE, RN AS TR BEAIME A R B & fr ot .

FERSORERL R, AT DUR A 08 A AR MOVXHE 4. 1 11 K& B AIRAM
XA, BE R DA SR e S DPAEP23 [ % ik 1 s 21, e m] A2 3 4
B4, ARk R s P23 1 _Bgr AR B ROBERIA HE AL MOV X5

3

TBEAT — AN 52 T b/ e 2R AN RAMAT A 2%, %58 256 (1 Intel[f)
8155 RAM /1/0O / TIMER) , ZA7fif#8 &R 218051 193 I1PO_L,  uify T P3# FH T2 1%
AMHRAMIT 5 (32 {5 5o ot FPURTP2 A /38 FH 4 N /4t o 11 . ROFTRIA (548 4>
AJ912HFA34H, SMTRAMPI34H S CAFE I JvS6H, U T 148 4 /541 -
MOVX A, @RI

MOVX ~ @RO, A

KB SoH R il 2] 2N 28 A LLL AMHERAMIF 12H LG AR

2
[T 11 0Joo0 13

MOVX
(A) « ((RD))

MOVX A,@DPTR

BEKE (FH)
MITEER:

T RAD
BAE:

1
2

[ 1110 Joooo

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

ESKE FET) :
PATAR: 2
“HEFIRRD: [ 1111 oo 1
#1E. MOVX
(Ri))« (A)
MOVX @DPTR, A
BEKE (FE™H: |1
HITRHEE: 2
ZHEFISRRS: [ 1111 [0000
21E. MOVX
(DPTR)«—(A)
MUL AB
IheE: IRk
YRR 1Z484 AT TSl RN A A A7 as B AT S 8 B B ek . e AR B 160 AR
WIS AE AL R INas A, T R S AL AP IAE T A7 2B o« B ALK T-255(0FFH) » U E
iR SUNEERRES . FEPITIZIEAN, bR G R RS E.
2450 B B INESAKVIEAE J980(S0H), 2172 BIKHILAE 160 (OAOH), MIFE4

BOKE (F1) :
WITREHA:
Z HEHIERAS -

#1E:

MUL AB

SRAFFER12 800 (3200H), FIF LA 7728 BIA 253 2H (00110010B) , S # 4% %,
i L, BB %

1

4

[1 01 0Jo1 00
MUL

(A)70 (A)X(B)

(B)IS-S

R IE E SRR T AR A
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NOP

Ihee: SEE

WRA: PUTAIELR S, BREEPATHEE TR L. B TPCHh, HA R as bR S A
AL

5 BB EAE I P2 SR 75 51 A L I AR R RSP s i kb RS AL
AW OF#D o HRAUEFSETBMCLRIE A7, AR ket R Be RS 1AL A A
o DT 5 EEBOE G AN BSOS . W] AR 0 R J7 SR SEBLITEEKR i T g
(R WA ga D -
CLR P2.7
NOP
NOP
NOP
NOP
SETB P2.7

BOKE (FH): 1
“HFISES: [0 0 0 0Jo 0 0 0

#®A4E: NOP
(PC) — (PC)+1

ORL <dest-byte> , <src-byte>
Ihee: M LRENEHBEH
1P : ORL#E A #4 HH<dest-byte>Fl<src_byte>f 1 & WP A 71 A2 BT IE M EE
B, A IE <dest-byte> TR MR ot . ZARIER MR A7
PIMRERAA SRk, SCRReFFhTr 0. 2 B INREROR RO AN, JRERAE
HOTDLR S A9 0k BT SRS e LA k. 2 B R
KBRS0 0, PR ESOT Do R n s slor R £
R AR SR S S R IRPIRES, B4 <dest-byte> T AR 14
2 M iy 1) i SR B A S BRI B, T A AT A b S B s

25 B B gs 4 # 3 H0C3H (11000011B), ZFFEAROF I %HE N55H(01010101)
JEERES
ORL A,RO
PATIE, B A A RODTH(11010111B). 24 H (IR /ER0E B S0 s =
i, ORLYEA A FSRAAT TR AM B 70 8l 2 il (4 25 A7 2 P (0 3 M B N . Al
SEfy 29 B BRI E T T, BRICE TR LR A TR A P s 2L, T LU
BMARATEIBAT I R SE T R U . PUATHE S
ORL  P1,#00110010B
ZJE, IOREES. 4. V&L
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ORL A,Rn

BOKE (F1) :
HITEHA:

— I 4mig

#1E:

ORL A,direct

ROKE (F9)
HATRI:
IR
BE:

ORL A,@Ri

ESKE (F1)
WITRHA:

Z HEHIRAS -
181

ORL A #data

ROKE (F9)
HATRI:
IR
RIE:

ORL direct, A

K (F1)
HATRIR:
I
1B1E:

1
1

|0100|lrrr

ORL
(A) <= (A)V(Rn)

2
1

| 01 00 |0 10 1] |directaddress

ORL
(A)— (A)V (direct)

1
1

[0 1 00Jo 1 1

ORL

(A)— (A)V((Ri)

2

1

[01 0 0]Jo 1 0 0] [ immediatdata
ORL

(A)— (A)V #data

2
1
[01 0 0Jo o 1 o] [ directaddress

ORL
(direct)« (direct) V/ (A)

ORL direct, #data

ESKE (F1) :

HITRER: 2
“HEFISES: [0 1 0 0 Jo 0 1 1] [ directaddress | [ immediate data |
#%{E: ORL
(direct) «— (direct) \/ #data
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ORL C, <src-bit>

IhRE: MR MIZEIGEHE
WA G Si<sre-bic RN AR E AT, MEMIAARE; BN, R AR ER S FIR
A, LB F R, M TIREERZRIm 7 KB EREREUE#H, E
PR SRR . TEPATAIRE SN, AR HAbAR AT
200 HPATITIRLSFEAIN, ZHANHPLO=1TKACC.7=10V =0, BN HAFREC:
MOV  C,Pl1.0 :LOAD CARRY WITH INPUT PIN P10
ORL C,ACC.7 :OR CARRY WITH THE ACC.BIT 7
ORL C, /OV :OR CARRY WITH THE INVERSE OF OV
ORL C, bit
ESKE(FEFH): 2
ZHEFIZRES: [ o 1 1 1 Jo 0 1 0] [ bit address
$#21E: ORL
(C) «— (C)V/(bit)
ORL C, /bit
BESKE(FEDH: 2
Z#EHEIZRAS: [ 1 0 1 0 Jo 0 0 0] [ bitaddress |
#1E: ORL L
(C) « (C)V (bit)
POP direct
Thee: itk
AR BEHUOHABEN TR E N ERAM B IGIIN ZF, BRIBEMR1. 2805, KBl n W L% 2
tdirect T8RN IAEAE B0 (BT HEA 20 . ZBER bR AL .
2545 VAT BT HIWIME N32H, AN ERAMAI30H~32H 5 70 I BE 73 7 J920H, 23HAN
01H. NHATH4:
POP DPH
POP DPL
Z g, ARIREMME AR 30H, FEFREN A N0123H. LR 4R 4
POP SP
P AR £ N20H o
ER: EXPEFRES LT, S NS (20H) 287, FRFeE a2
2FH, RGFHEEE20HK BN, A 20H.,
BESKE (FEDH: 2
HITAER: 2
ZEHEIAD: [ 1 1 01 Jo 0 0 0] [ direct address |
#1E: POP

(diect) < ((SP))
(SP) «—(SP) -1

100
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PUSH direct

hee: JEAk
UEER:  RRAREFE LN, ARJE K direct TR R AR 2 N 258 B i B FHAR TR £ 45 1€ 19 M ERAMAT:
R TTH 25, ZEEA bR AL
2400 WAEHEN W RS R I R TR A (E N09H,  FiEfR 4 DPTRAME N0123H. MIHAAT I
AT
PUSH DPL
PUSH DPH
25, HRIEEHAEAH0BH, FEIEHEE23HAMOIHAN BIFEA A RAMIOAHAIOBHAE i F
JuZ .
BSKE(FED: 2
ZHEBIZES: [ 1 1 0 0 Jo 0 0 0] [ direct address
#{E: PUSH
(SP) « (SP) + 1
((SP)) « (direct)
RET
hee: M THIFEIRIA
AR PATRETIR A, B 20K PCIE ) S 7 W AMRAL 75 MAR R, AR FREH82. 2R
G, TR MTE I PCIE T N btk AL TR AR AT, — RS OL T, %38 & FIACALLEL
LCALLECAEH .« B8 2 HIPAT A M AR EAL
2450 WARIREIPIME NOBH, N EFRAMIFIOAHFIOBHAE fi% B 76 P (I 23 ) N2 3HAN
01H. NIFE4:
RET
PATIE, FRIGEFAEN09H. T K MO123H M hEAb 4k 4L 01T .
EBESKE (F%H) :
Z#EHEIAS: [0 0o 10 Jo 0 1 0
#{E: RET
(PCys5) < ((SP))
(SP) « (SP) -1
(PC,,) < ((SP))
(SP) « (SP) -1
B ES B T A RAF FHL: 0513-5501 2928 /2929 / 2966 fEE: 0513-5501 2969 / 2956 / 2947 101
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RETI
INRE:  hIR [
WA PATIZIEAR, B MR PCE R ARV AL T, RE IR E R, R
BEZ RS R HAb b e, AR FREHR2. HALFIEAZ . (HEFIRETPSW
A2 Eh K E B R IIRAS o FEFF I 4k 4 DO 77 A2 (P CARLIIT X 7 () 3t ik b T 344
17, — B N R IOh BN DR R —2%484 . EPATRETIHE AN, WHRE — M
SR BAR I B A e 2 i ot P B R S A A B, IS A FE A B e S A vh ) R B 2 R 7
BHAT144E4 .
26450 WARTEE WG NOBH, 45 B AE H 0123 HAL 48 4 HUAT 45 S A A=A b e,
RAMOAHFIOBH S P 25 70 i A23HAI0TH . JUHE 4
RETI
PATE SR, MeIRET A 09H, TR (] R R R 4k 4 0123 H I FF 4R AT -
ESKE (FH)
HITREHER: 2
ZHEFISRES: [0 0 11 [0 0 1 0
#{€. RETI
(PCys55) < ((SP))
(SP) « (SP) -1
(PC;) < ((SP))
(SP) « (SP) -1
RL A
heE: K BInEAh M BER AR AR
VR K R s B e fe 14, Hp AL TR S BIAL0. 1% 3R A IPAT AT AR AL
245 EEINSRKAZAN0OCSH (11000101B) , N4

ESKE (F9)
1T

= I
181

RL A
HATIE, BEINSSMN A SBH (10001011B) , HAREM ASZ5m.,

1

1

[0010Joo0o 1 1]
RL

(An+1) < (An) n=0-6
(A0) < (A7)
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RLC A
Ihee: LG AL
YERH: B Esrs A BRI AR E B AR LA, AT NI RR G, HEATER G
WIERIR SR D0, ZFB4 AR HARbR E A7 .
450 R BRI AR{E ~N0CSH(11000101B), N454
RLC A
PATE, HE 2 In3s4R9%0E 48 H8BH(10001011B), HEA bR LS B A7 .
BSKE(FEH: |
ZEBISES: [0 0o 11 Jo o 1 1]
#1E: RLC
(Antl) < (An) n=0-6
(A0) < (C)
(C) < (A7)
RR A
hee: B R as i EaR AL A R
YRA: K RIS I8N BRI KA IAL, Lo RN T, BIPEIA AR, 1%1E
AR EAT
2450 W RN A FOCSH (11000101B) , NIFE4
RR A
AT G BN N A2 ROE2H (11100010B) , ARG A SZ 500
BSKEEY: 1
HITEHEE: 1
ZHEFIZRES: [0 0 00 [0 0 1 1]
#1E: RR
(An) < (Antl) n=0-6
(A7) < (A0)

T 3 [E S T PR A ) FHL: 0513-5501 2928 /2929 / 2966 fEE: 0513-5501 2969 / 2956 / 2947
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RRC A
Ihee: WS4 ®
WEER:  BUMES IS A AU AR £ —BIEA L 167, Hp o Nt k&, FEAbrEN
VIR ERE BINLT . 1ZF8 2 A HAh AR EAL .
26450 B E N1 J90C5H(11000101B), HEMIFRE N0, MHE4
RRC A
PATIE, 30 28 B 42 H62H(01100010B),  HEA7 R &4k B A7 .
BESKE (FED: 1
ZHERISES: [0 0 01 Jo o 1 1]
BIE: RRC
(Ant1) < (An) n=0-6
(A7) < (O)
(C) < (A0)
SETB <bit>
Ihge: HEAL
YiBA: SETBIE A TIHAHN AL E 1, HAEEAEXS ST D23 by B s At v BB F-hE 07
1248 AN I KAt bR E AL
25400 WS EPNE R, a0 HRAS A34H(00110100B), MIFE4
SETB C
SETB P1.0
PATIE, BAFREAR N, o 1 RS AR 35H(00110101B).
SETB C
BESKE (FED: 1
ZHEHEIRED: [ 1 1 01 Jo 0 1 1
¥:{€: SETB
(©)«1
SETB bit
ESKE(FEH: 2
WATRARR: 1
Z#EHI%RAD: [ 1 1 0 1 Jo 0 1 0] [ bitaddress |
#:{€. SETB
(bit) « 1
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SJMP rel

IhRE: JEBkEE

TR PSR Blrel Fros bl 24047 . BARHELRR a0 R vk 5 EoRPCE M2,
R R 5277 (Birel) FTRRINE 55 M s in#PC L, 53 1HPC RIS
BRI E Anhhk . BTk, BREEMVERR MRS (RISIMP) Hulik (W HT 128415 il 5
12775,

Z0:  Bhr S RELADRXYS MR A b Ar T2 P A7 g 5 0123 H M bE, T 454>
SJIMP RELADR
g% G AL T0100H, 444758 %i84 )5, PCHALR0123H.

R ELf, EESIMPH T —& a2 Mk /20102H, ik, BEEEHmE
FoON0123H-0102H=21H. H4b, WIRSIMPHImBE R ZOFEH, AW R A 14645
AT IRTEIR
ESKE (FTH): 2

ZHEFIZES: [ 1 0 00 Jo 0 0 0] [ rel address
81E. SIMP
(PC) — (PC)+2
(PC) « (PC)+rel

SUBB A, <src-byte>
IhRE: AL IIsE
1R SUBB#§4 M R 4% ik 23 <src-byte> TR 1 75 B £ M BUE St Ak &,
EEHMSERE T 2N F . WRPATIER 57007 B, SUBBNG 2 B A7
br&E GERMEAD o B, EEHAFRE. (WRERITSUBBIE AT, #AikRE
COAWEN, XEMWE LT HIAT 28 B R BEIZ Ry, 4 750 I
ATARZRAR AT, AT A% VRS E A — R M BUmas P o D W SRR AT I
BEEAE, 3NN EEEAL, AR EACS B B AL oA
fir; MEBTNA, BORHTAA AL, TR E, Wik EREOVIE N,
MHATE RS BHORLIS N, FOVELL, RN IEBR 6 B L fE op =k
T BE, R RERIER I R R e AR T RS
S E e AR G o SO N F i W 28T 1 | = e 7= 5 | 7 62813 1 £/ 7 S WA | 4
Tk
245 W B INA% A H0COH(11001001B) . 73 A7 A5 R2HI{E N54H(01010100B),
PrkRECHW B WIn R4
SUBB A, R2
PATIE, B84 J974H(01110100B), BEALFR & CHIHBIBEAL IR £ ACHE
X, AR ECHEN .
VER: OCOHIK F54HMN %2 75H, (BfE LIpitHE Y, BHF7ESUBBIRAHIT
A, AR ECCEW BN, N as b T B L br g, 1828]74H, KL,
USRAE AT BRS FE B o 20 GRS AT, AR ECHPIRS AR, B4 M HCRH
CLR C 54t bR ECiEE .
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SUBB A,Rn

BEKE (F1) :
HATEHA:
— I RA -

B4

SUBB A, direct

EOKE (F1)
HATEIHA:

b 2 A

RAE:

SUBB A, @Ri

BEKE (F1) :
PITRHA:
4G -
#AE:

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]

BESKE (FED: 2
Z#EHEI%RAD: [ 1 0 0 1 Jo 1 0 0] [ immediatedata |
#{E: SUBB
(A) — (A) - (C) - #data
SWAP A
Ihee: BN ST
iRA: SWAPTRA 4 BN gs K4rr (hi3~070) FIiEahs (fS17~f74) Bsiskirsci, szbr b
SWAPHR At o] NG FITEIA TR 2 o %382 A s bR £ AL,
245 W RSN A N0CSH (11000101B) , NjFE4
SWAP A
PATIE, ZINZBBFAINAEEHKSCH (01011100B)
BEKEFED: |1
WITEHER: 1
Z#EEAS: [ 1 1 00 Jo 1 00
¥{E: SWAP
(As)) <= (Ar)
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XCH A, <byte>

TIRE:
T4AR

2451

XCH A,Rn
EBSKE (FT) :
HITEER:
ZiHFIYRAD
RAE:

XCH A, direct
KR (21 -
MITREH:
T 4G -
1BRAE:

XCH A, @Ri
ESKE (F1) :
BATEER:
BRAE:

e BN A A AR R A 2

XCH¥§ 4 ¥ <byte>flrfi & 172 B A R B 2N, DR Z2nasiH i 2
B \<byte> 52 7 AR E . 84 P IEERELCRN B 8 ER e Fhk = 7
RS0k, EEES U MG a4 S0

WROM A2 AHIE20H, S A0#$H9E 3FH (00111111B). A EERAMKI20HEA TT K
25 J975H (01110101B). MiF54

XCH A, @RO

PATJE, PIESRAMIFI20H G (144 45 93FH (00111111B), ZIN#A K A 25728 H
75H(01110101B),

1
1
[T 100 [ 1rrr

XCH
(A) <= (Rn)

[[1 100 Jo 1 01| [ directaddress |

XCH
(A) < (direct)

1
1

[1 100 Jo11 i
XCH
(A) <= ((Ri))

R IEE SRR T AR A
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XCHD A, @Ri
IhEE: TH B ngs A @Rixs 5 6 R B0 R4
AR XCHDIE 4% Znds N A MR EE (F70~3, —fE T Nt EaiBCDS) ja) %
SHER A RAM SR TR AT S e, S B ImETE (hL7~4) FIAZEm. 54k,
ZAR A AR ENL .
4. FROGRAT 7 HHE20H, ZINESH A 24 A36H (00110110B). P EBRAMIKI20H BT A7 ik
H%edE 975H (011110101B). NIFE4
XCHD A, @RO
PATIE, WEBRAM 20HE TG N A48 A76H (01110110B), R IN#AR N A4 A
35H(00110101B).
ESKEE: 1
HITAHA: 1
THERIES: [ 1101 o1 1
${E: XCHD
(As0) <= (Ris)

XRL <dest-byte>, <src-byte>
IheE: TR I R
A XRLIE 4 ¥ <dest-byte>Hl<src-byte> [T Q3 1) 5 1548 BB L #k 47 18 i  5lis 57,
S5 RAF (E<dest-byte> TR M TR R B . 1ZIR LA br &L
PINERAE R AR RIS R o T 17750 24 H AR ROy Bondsns, YAt 4L
ATELR A7 T 0l BT, A7 M3 TSI RIS Fhk; 24 H U2
A BT AR, UREREROAT DO RN e ST E

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

245 B BN g A A5 A RS0 N 2243 3 F0C3H (11000011B)FI0AAH(10101010B),
ER

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

4 H PR EOE T BRI TR, 12452 T EE FTRAM HLC B B 17 4%
AL . BARBREE L U, RIS E . $R 4
XRL P1, #00110001B

PATE, PLEARINIS. 4. OB EUR.
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XRL A, Rn

K (F1)
HATRH:
IR

1A

XRL A, direct

BEKE (F1) :
HATREHA:

T HISRAD -
BAE:

XRL A, @Ri

ESKE (F1):
BATEHA:

T SRAS
BRAE:

XRL A, #data

BOKE (F1) :
PITRHA:

— HEHIRAS -
151

XRL direct, A

BOKE (F1)
PITRHA:

Z HEHIRAS -
#BA1E:

1

1

[ 01
XRL
(A) < (A) ¥ (Rn)

10|lrrr

|0110|0101| |directaddress|

XRL
(A) < (A) ¥ (direct)

1
1

[o1 1 0Jo1 1

XRL
(A) —(A) ¥ (RD))

2
1
[0 1

XRL
(A) <« (A) ¥ #data

1 0 | 0100] | immediate data |

2
1
|01 1 0|0010| | direct address

XRL
(direct) « (direct) ¥ (A)

XRL direct, #dataw

K (F9)
PUTRA:

b 2 A

RAE:

3
2

|Ol 1 0|0011| | direct address

XRL
(direct) «— (direct) + # data

R IE E SRR T AR A

HHL: 0513-5501 2928 /2929 / 2966
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immediate 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

|0010|1rrr

ADD

(Ay—(A) + (Rn)

2

1

| 0010 |0 101 | |directaddress
ADD

(A)—(A) + (direct)

1

1

[00 1 0 Jou1 1

ADD

(A)y—(A) + ((Ri))

2

1

[ 0010 Jo1o00] [ 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)

[ 01 0 1] [ direct address

1
1
[o1 01 Jo1 13

ANL
(Ay—(A) /\ ((Ri))
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ANL A #data

Bytes:
Cycles:
Encoding:

Operation:

ANL direct,A

Bytes:
Cycles:
Encoding:

Operation:

ANL direct,#data
Bytes:
Cycles:

Encoding:

Operation:

2
1
[ 0101

ANL
(A)—(A) A\ #data

[0 10 0] [ immediate data

2
1

| 0101 |0010| |directaddress|

ANL
(direct)«—(direct) A\ (A)

3
2

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

ANL
(direct)«—(direct) /\ #data

ANL C, <src-bit>

Function:
Description:

Example:

ANL C,bit

Bytes:
Cycles:
Encoding:

Operation:

Logical-AND for bit variables

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

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

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

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

[ 1000 Joo1 0] | bitaddress

ANL

(©) < (©) A (bit)
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ANL C, /bit
Bytes:
Cycles:
Encoding: | 1 011 [0000] [ bitaddress
Operation: ANL
(C)—(C) A (bi)

CJNE <dest-byte>, <src-byte>, rel
Function: Compare and Jump if Not Equal

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

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

Example: The Accumulator contains 34H. Register 7 contains S6H. The first instruction in the sequence
CINE  R7,#60H, NOT-EQ
; | ; R7=60H.
NOT EQ: IC REQ _LOW ; IF R7 < 60H.
Y 72 N A 0 ; 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: 3
Cycles: 2
Encoding: [ 1 0 1 1 [0 1 0 1] | directaddress | | rel. address

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

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

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

Function: Decrement and Jump if Not Zero

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

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

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

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

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

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

MOV R2,#8
TOOOLE: CPL P1.7

DINZ R2, TOOGLE

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

DJNZ Rn,rel

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

DINZ

(PC) + (PC) +2

(direct) « (direct) — 1

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

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

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

JB bit, rel

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:
Description:

Example:

Bytes:
Cycles:
Encoding:

Operation:

JNB bit, rel

Jump indirect

Add the eight-bit unsigned contents of the Accumulator with the sixteen-bit data pointer,
and load the resulting sum to the program counter. This will be the address for subsequent
instruction fetches. Sixteen-bit addition is performed (modulo 2'°): a carry-out from the low-
order eight bits propagates through the higher-order bits. Neither the Accumulator nor the
Data Pointer is altered. No flags are affected.

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

MOV DPTR, #JMP_TBL
JMP @A+DPTR

AJMP LABELO

AJMP LABELL1

AJMP LABEL2

AJMP LABEL3

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

1
2
[ 01 11

JMP
(PC) « (A) + (DPTR)

JMP-TBL:

[001 1|

Function: Jump if Bit is not set
Description: 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.
Example: The data present at input port 1 is 11001010B. The Accumulator holds 56H (01010110B).
The instruction sequence,
INB P1.3, LABEL1
INB ACC.3, LABEL2
will cause program execution to continue at the instruction at label LABEL2
Bytes: 3
Cycles: 2
Encoding: | 0011 | 0000 | | bit address | | rel. address
Operation: JNB
(PC) « (PO)+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: INZ
(PC) « (PC)+2
IF (A)#0
THEN  (PC) « (PC) + rel
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JZ, rel
Function: Jump if Accumulator Zero
Description: If all bits of the Accumulator are zero, branch to the address indicated; otherwise proceed
with the next instruction. The branch destination is computed by adding the signed relative-
displacement in the second instruction byte to the PC, after incrementing the PC twice. The
Accumulator is not modified. No flags are affected.
Example: The Accumulator originally contains 01H. The instruction sequence,
JZ LABELI
DEC A
JZ LAEEL2
will change the Accumulator to 00H and cause program execution to continue at the
instruction identified by the label LABEL2.
Bytes: 2
Cycles: 2
Encoding: | 01 10 [0000] | reladdress
Operation: JZ
(PC) « (PO)+2
IF (A)=0
THEN (PC) « (PC) +rel
LCALL addrlé6
Function: Long call
Description: LCALL calls a subroutine loated at the indicated address. The instruction adds three to the
program counter to generate the address of the next instruction and then pushes the 16-bit
result onto the stack (low byte first), incrementing the Stack Pointer by two. The high-order
and low-order bytes of the PC are then loaded, respectively, with the second and third bytes
of the LCALL instruction. Program execution continues with the instruction at this address.
The subroutine may therefore begin anywhere in the full 64K-byte program memory address
space. No flags are affected.
Example: Initially the Stack Pointer equals 07H. The label “SUBRTN” is assigned to program memory
location 1234H. After executing the instruction,
LCALL SUBRTN
at location 0123H, the Stack Pointer will contain 09H, internal RAM locations 08H and 09H
will contain 26H and 01H, and the PC will contain 1234H.
Bytes: 3
Cycles: 2
Encoding: | 0001 | 0010 | | addr15-addr8 | | addr7-addr0
Operation: LCALL
(PC) «— (PC) +3
(SP) «— (SP)+1
((SP)) « (PC,)
(SP) «— (SP)+1
((SP)) « (PC\sy)
(PC) «— 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: Move byte variable
Description: 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.
Example: 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  RI1,A ;R1 <=40H
MOV B, @RI ;B<=10H
MOV @RI, Pl ;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.
MOV A,Rn
Bytes: 1
Cycles: 1
Encoding: [ 11 1 0 [1rrr
Operation: 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 1 13
Operation: MOV
(A) — (Ri)
MOV A #data
Bytes: 2
Cycles: 1
Encoding: | 01 1 1 [0 1 0 0] [ immediatedata
Operation: MOV
(A)« #data
MOV Rn, A
Bytes: 1
Cycles: 1
Encoding: | 1 1 11 [ 1rrr
Operation: MOV
(Rn)—(A)
MOV Rn,direct
Bytes:
Cycles: 2
Encoding: | 1010 | lrrr | | direct addr.
Operation: MOV
(Rn)«—(direct)
MOV Rn,##data
Bytes: 2
Cycles: 1
Encoding: | 0111 | lrrr | | immediate data
Operation: MOV
(Rn) « #data
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MOV direct, A

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

Operation: MOV
(direct)«— (direct)

MOV direct, @Ri

Bytes: 2
Cycles: 2
Encoding: | 1000 [0 1 1| [ directadd |
Operation: MOV
(direct)«—((Ri))
MOV direct,#data
Bytes: 3
Cycles: 2
Encoding: [ 0 1 1 1 [0 1 0 1| [ direct address |

Operation: MOV
(direct) « #data

MOV @Ri, A
Bytes: 1
Cycles: 1
Encoding: [ 1 1 11 Jo1 1
Operation: 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 P1.3,C
MOV C,P33
MOV P1.2,C

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

[1 01

MOV
(C) — (bit)

0 |0 0 1 1| | bit address |

2
2

| 1 00 bit address |

MOV
(bit)— (C)

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

Function:
Description:

Example:

Bytes:
Cycles:
Encoding:

Operation:

MOVC

Load Data Pointer with a 16-bit constant

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

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

The instruction,

MOV  DPTR, #1234H

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

3

2

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

(DPTR) « #data,,,

DPH DPL « #data, s ; #data,

A, @A+ <base-reg>

Function:

Description:

Example:

Move Code byte

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

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

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

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

MOVC A,@A+DPTR

Bytes: 1
Cycles: 2
Encoding: [ 10 0 1 oo 1 1]
Operation: MOVC
(A) < ((A)H(DPTR))
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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/
1/0/Timer) is connected to the 8051 Port 0. Port 3 provides control lines for the external
RAM. Ports 1 and 2 are used for normal I/O. Registers 0 and 1 contain 12H and 34H.
Location 34H of the external RAM holds the value 56H. The instruction sequence,

MOVX A, @RI
MOVX ~ @RO, A

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

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 JooT1i
Operation: MOVX
(Ri))—(A)
MOVX @DPTR,A
Bytes: 1
Cycles: 2
Encoding: [ 1111 [0000
Operation: MOVX
(DPTR)«—(A)
MUL AB
Function: Multiply
Description: MUL AB multiplies the unsigned eight-bit integers in the Accumulator and register B. The
low-order byte of the sixteen-bit product is left in the Accumulator, and the high-order byte
in B. If the product is greater than 255 (OFFH) the overflow flag is set; otherwise it is cleared.
The carry flag is always cleared
Example: Originally the Accumulator holds the value 80 (S0H). Register B holds the value 160
(0OAOH). The instruction,
MUL AB
will give the product 12,800 (3200H), so B is changed to 32H (00110010B) and the
Accumulator is cleared. The overflow flag is set, carry is cleared.
Bytes: 1
Cycles: 4
Encoding: [ 1 0 1 0Jo 1 0 0
Operation: MUL
(A)r = (A)X(B)
(B)iss
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NOP
Function: No Operation
Description:  Execution continues at the following instruction. Other than the PC, no registers or flags are
affected.

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

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

(PC) « (PC)+1

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

Function:

Description:

Example:

Logical-OR for byte variables

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

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

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

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

ORL A,RO

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

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

ORL P1, #00110010B

will set bits 5,4, and 1of output Port 1.
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ORL A,Rn

Bytes:

Cycles:
Encoding:

Operation:

ORL A,direct
Bytes:
Cycles:
Encoding:

Operation:

ORL A,@Ri
Bytes:
Cycles:
Encoding:

Operation:

ORL A #data
Bytes:
Cycles:
Encoding:

Operation:

ORL direct, A
Bytes:

Cycles:
Encoding:

Operation:

[01 0 o1 rr

ORL
(A) — (A)V(Rn)

2
1

| 01 00 |0 1.0 1] |directaddress|

ORL
(A)— (A)V (direct)

1
1

[0 1000 1 1

ORL
(A)= (A)V((Ri)

2
1

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

ORL
(A)— (A)V f#data

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

ORL
(direct)«— (direct) VV (A)

ORL direct, #data

Bytes:
Cycles:
Encoding:

Operation:

3
2

| 0100 |0 0 1 1] |directaddress| | immediate data |

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

Function: Logical-OR for bit variables
Description:  Set the carry flag if the Boolean value is a logical 1; leave the carry in its current state
otherwise. A slash (“/ ) preceding the operand in the assembly language indicates that the
logical complement of the addressed bit is used as the source value, but the source bit itself is
not affected. No other flags are affected.
Example: Set the carry flag if and only if P1.0=1, ACC.7=1,0r OV =0:
MOV C,P1.0 ;LOAD CARRY WITH INPUT PIN P10
ORL C,ACC.7 ;OR CARRY WITH THE ACC.BIT 7
ORL C,/OV ;OR CARRY WITH THE INVERSE OF OV
ORL C, bit
Bytes: 2
Cycles: 2
Encoding: [ 0 1 1 1 [0 0 1 0] [ bit address |
Operation: ORL
(C) < (C)V(bit)
ORL C, /bit
Bytes: 2
Cycles: 2
Encoding: [ 1 0 1 0 [0 0 0 0] [ bitaddress |
Operation: ORL
(C) « (C)\V (bit)
POP direct
Function: Pop from stack
Description: The contents of the internal RAM location addressed by the Stack Pointer is read, and the
Stack Pointer is decremented by one. The value read is then transferred to the directly
addressed byte indicated. No flags are affected.
Example: The Stack Pointer originally contains the value 32H, and internal RAM locations 30H
through 32H contain the values 20H, 23H, and 01H, respectively. The instruction sequence,
POP DPH
POP DPL
will leave the Stack Pointer equal to the value 30H and the Data Pointer set to 0123H. At this
point the instruction,
POP SP
will leave the Stack Pointer set to 20H. Note that in this special case the Stack Pointer was
decremented to 2FH before being loaded with the value popped (20H).
Bytes: 2
Cycles: 2
Encoding: | 1 1 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
T I R T A PR ] SHL: 0513-5501 2928 /2929 / 2966 fEH: 0513-5501 2969 / 2956 / 2947 139



STC89CSIRC/RD+RFIH e r A FF M : www.STCMCU.com

I AR S 4 1 13922829991 WF A& Bt 1] < 13922809991

RETI
Function: Return from interrupt

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

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

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

Encoding: [ 0 0 11 Jo 0 1 0

Operation: RETI
(PCis5) < ((SP))
(SP) < (SP) -1
(PCy0) < ((SP)
(SP) « (SP) -1

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

position. No flags are affected.

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

RL A
leaves the Accumulator holding the value 8BH (10001011B) with the carry unaffected.
Bytes: 1
Cycles: 1
Encoding: | 0 0 10 [0 0 1 1|
Operation: RL
(Ant1l) < (An) n=0-6
(A0) « (A7)
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RLC A
Function: Rotate Accumulator Left through the Carry flag
Description:  The eight bits in the Accumulator and the carry flag are together rotated one bit to the left. Bit
7 moves into the carry flag; the original state of the carry flag moves into the bit 0 position.
No other flags are affected.
Example: The Accumulator holds the value 0C5H (11000101B), and the carry is zero. The instruction,
RLC A
leaves the Accumulator holding the value 8BH (10001011B) with the carry set.
Bytes: 1
Cycles: 1
Encoding: [0 0 11 [0 0 1 1]
Operation: RLC
(Antl) < (An) n=0-6
(A0) ()
(©) (A7)
RR A
Function: Rotate Accumulator Right
Description:  The eight bits in the Accumulator are rotated one bit to the right. Bit 0 is rotated into the bit 7
position. No flags are affected.
Example: The Accumulator holds the value 0C5H (11000101B). The instruction,
RR A
leaves the Accumulator holding the value OE2H (11100010B) with the carry unaffected.
Bytes: 1
Cycles: 1
Encoding: | 0 0 00 [0 0 1 1|
Operation: RR
(An) < (Ant+l) n=0-6
(A7) < (A0)
RRC A
Function: Rotate Accumulator Right through the Carry flag
Description: The eight bits in the Accumulator and the carry flag are together rotated one bit to the right.
Bit 0 moves into the carry flag; the original value of the carry flag moves into the bit 7
position.No other flags are affected.
Example: The Accumulator holds the value 0C5H (11000101B), and the carry is zero. The instruction,
RRC A
leaves the Accumulator holding the value 62H (01100010B) with the carry set.
Bytes: 1
Cycles: 1
Encoding: | 0 0 01 [o 0 1 1|
Operation: RRC
(Ant+1) < (An) n=0-6
(A7) —(O)
(©) —(A0)
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SETB <bit>
Function: Set bit
Description: SETB sets the indicated bit to one. SETB can operate on the carry flag or any directly
addressable bit. No other flags are affected
Example: The carry flag is cleared. Output Port 1 has been written with the value 34H (00110100B).
The instructions,
SETB C
SETB P1.0
will leave the carry flag set to 1 and change the data output on Port 1 to 35H (00110101B).
SETB C
Bytes: 1
Cycles: 1
Encoding: [ 1 1 01 Jo 0 1 1
Operation: SETB
(C)«1
SETB bit
Bytes: 2
Cycles: 1
Encoding: [ 1 1 0 1 Jo 0 1 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 00

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

1 |0 1.0 1] |direct addressl

1
1

[1 00

SUBB
(A) = (A)-(O) - (R)

1o 1 1 i]

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

2

1

[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 0Jo 1 00] [ immediate data
XRL

(A) « (A) A #data

2

1

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

(direct) «— (direct) A (A)

XRL direct, #data

Bytes:
Cycles:
Encoding:

Operation:

3
2

[01 1 0Joo 1 1] [ direct address

immediate data

XRL
(direct) < (direct) A # data
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e o 1 2
F6E PHTRS

T RS0 N CPUR A X AP R S S 1 Se i b B g T B .

2 rp S AR FEHLCPU IR 7E AL ER B ) s o FUR A T B 2 B R, ZRCPUE 41
AR, #m R XA R F A, TR, FEEERE Ry, ke ERER T
B, EFERSFERCON . SCBLX PP IhRE MR ARCN R W R G, 1R CPUH T 1 SR IERR Ay
Widi . MM R R G — R VE 2 AR W, LA TR W R [ CPUTE SR T, R OvE
JIR 25 (P, 3 A A7 FE CPUR St e 2B — AN o BB 057 SR AR 1] R 368 5 AR i 4 B 2% St
BA, A2 A B B B S A R R i SRR, BRI R — AR TR — ML 2 . CPURL 2 S
AT 56 25 B v A R T oK

M CPUIETEALEE — A WiJRiE SR I (BATAHMN R W RS , RET 54—
oS e R S SR . W R CPURE S B 45 X J5 sk h Wrii M IR A2 7, 5 5 AbBRARL 2
R P WOE R, EELLE, FREERE T W RS TET, XN EiRE .
XFE R KM Z R RS, B R WHRE DRI P REMCON R B R 5.

STC89CS51RC/RD+Z 41| B Fr LI AL T 8/ Wil SR U, B A1 B2 AM6 i B0 (INTO)
SEIT B30T . AN T I(INTL), E I 38 ey e 1 (UART) b, SEIT 82 b7, A1 e i
2(INT2). AT Wi3(INT3). A 0 p BT 0 EL G 4 h i e . R P A LR 56 3 v B R v
(EA/IE.7) SHH B HH W7 1R 78 VR0 K 57 BT A 0 AR B SR, B m] DUOR 4T T AH S 1) Hh BB 78 A R A
CPUN JSLAF I (14 7 3 s A — A rp W7 mT DR S Ak S b 42 1) D FF B Wtk s & —
AL e G BT AR S . R e R W SR AT AT R e e e b b, Rz, AR
e 56 2 ) R W SR AN T DAST W s 0 e 9 K (R S 2 ) AR W 24 R A A T 00 S 5 P o i [ g = A
I, OB B R R R 8 R G S I SRS Ik STC89CS51RC/RD+Z A1 L ML IK) 4%/ v T A i)
T N 2R6- 1R
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®6-1 P EIIRF

F b7 . TR R | ) X . R
s AHER S A . PRI PRI | RS | RIEH3 | s o gt o s s o
Ly Ji E=N i b 7 2 S \A—S 5 |
TR [ I wE o) | 21 | 92 | (g AT SRAREAL | AT R R A
Hi ik (IPH,IP)
INTO  10003H|  0(highest)| PXOH,PX0| 0,0 |o0,1]1,0| 1,1 IEO EX0/EA
(HLEB T 0)
Timer 0 |000BH 1 PTOH,PTO | 0,0 |0,1|1,0] 1,1 TFO ETO/EA
INTI
1 0013H 2 PXIH,PXI| 0,0 |o1|1L0]| 1,1 IE1 EXI1/EA
(MWL)
Timerl  |001BH 3 PTIH,PT1| 0,0 |0, 1| 10| 1,1 TFI ETI/EA
UART  |0023H 4 PSH,PS | 0,0 |0, 1|10 1,1 RI+TI
Timer2 |002BH 5 PT2H,PT2 | 0,0 |0, 1| 10| 1,1 TF2 + EXF2 (ET2)/EA
INT2 100331 6 PX2H,PX2| 0,0 |o,1| 10| 1,1 IE2 EX2/EA
(A8 72)
INT3 1003BH| 7 (lowest)| PX3H,PX3| 0,0 |0,1|1,0| 1.1 IE3 EX3/EA
(M8 73)

T B BN R R T BE A AT AR IPH AR A AT, PR R WA e s o I 2, iR 1k
HEHIPEXICON, ALt A MY, SE&518051 5 A WL 2 Wi it So g e 4= 3 45 -

IR CIE & ifs, TR E ROy S e s, .

void Int0_Routine(void) interrupt 0;
void  Timer0 Rountine(void) interrupt 1;
void Intl_Routine(void) interrupt 2;
void Timerl Rountine(void) interrupt 3;
void ~ UART Routine(void) interrupt 4;
void Timer2 Routine(void) interrupt 5;
void Int2 Routine(void) interrupt 6;
void Int3_Routine(void) interrupt 7;
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6.1 piTZE

STC89CS51RC/RD+Z 41 . i HLIKT BT & G 45 44 7 it B B 6- 1 s

— T e gt
e fo VR P 2 A4
)27 A7 v
* 1P, XICON, IPH BRI
IE XICON# /788 4 17 8 e
TCON.0/1T0-0 —>>0 EA PXOH, PX0 /J
EX0 3
INTO —o— HIEOH—"—0 3 “M  high
TCON.OATO-{ | PTOH, PTO[ 0
ETO g : oLy 1o
Timer0 / TF) ———————p—o— o °-3 = RN
L4
- PXIH, PXI
TCON2ATI=0 g 000 o4 o
INTT —o 3 -
TCON.2/TI-1
PTIH,PTI| (0
g : AN T
Timerl / TF1 o3 S NN
PSH. PS
RI E A
UART Rl — > o g = by
. | PT2H,PT2| o0 ?g
o : 0,1 ~
Timer2 Ig:(%z :):)—.—o/_c)l/c °\§ .l Loy 1#
|
|
_ » O PX2H, PX2|
XICON.0/IT2=0 EX2 | g 0.0, 0,1 Lo
INT2 —o IE)H——ofo g = BN
XICON.0/T2=1 | '
|
B >0 | PX3H, PX3
XICON.4/IT3=0 EX3 g - X 10
INT3 —o E3——o -3 2 LI,
XICON 4/IT3=1 l
| v
| low
|
EA:
\Global Enable
EA

K6-1 STC89C51RC/RD+Z I H I R 45 45 44
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ANERFFITO(INTO). AR A T L(INT L) b3 o i 2 (INT2) A1 40 5 o 173 (INTT3) Bk AT A Fi
fil &, R BRI AR o 3 SR DU AN A0S R B AR A AL T A AF A TCONH I TEO/TCON. 1
IE1/TCON.3. IE2/XICON.2FIIE3/XICON.5, 445 b b AR 5 FE e g o2 i, o Wi SR A G Aor
IEO. IE1. IE2AIIE34 H a0, TCONZF A7 %% FHHIITO/TCON.O. IT1/TCON.2, IT2/XICON.0
FIIT3/XICONAYE T AN W0 1. 2FI3 2K FE-~P i & 77 sUid 7 T FEn i & 77 0. WikiTx =
0(x = 0,1,2,3), A RGAEINTx(x = 0,1,2,3) IR BE B ~F J5 v] P2 AR MR A BT . @i SR 1Tx = 1(x
=0,1,2,3), A ZRGAEINTx( x= 0,1,2,3) BRI T B 5 ol P2 A 4h 3 bk 038 r0(INTO).
AMER PR LINT L), AR T 2(INT2) A0 A0 3 v W7 3 (INTT3)348 1 LA 045 5 17 LM o Pl o o e

SE I 25 OFN L) A Wi SR bR B AR TFORI TR 478 I 2% 27 A7 28 THx/TLx(x = 0,1)%i tH i, ¥ai
HFREMTFX(x = 0,12 BT, ER SR WA A . 28 WL AT % e i 3 T, s i 2%
RS AR EALTEX(x = 0,1) 2 E 5 4

AT R BT SR AR AL RTATER AT 1 1UR 3% i SRAs EALT T AT — AN E oA L
G, BAT AT A .

SE I 4 2101 T3 SRR B AR TF2FIEXF2 . 2458 I 2% A7 A7 4 TH2/TL2% tH B, i AR A7
TR2& W BAL, T2 BIR A . MR WL 2o 04T 1% 08 I 28 R BTN S 5 B 4% 1R ¥as HH bs A
TR2E SRR . MEXEN2=1 H T2EX 7 Bk = A= fli SR e 2GR, EXF2E 7. i 22 W
fiiRemT, EXF2=1t04 {5 CPUM o Wy [ B AbPHAT 28 I 25 2 T F2 7

B TR Wr i R AT NS EE I R K 6-2FTR -

Fo-2 ik
TR il AT N
( %é@%ﬁ 0) (ITO/TCON.O = 1): Ff&#T  (ITO/TCON.O = 0): Ik FE°F
Timer 0 JE I 280
( %%‘glﬂﬁ , (IT/TCON.2 = 1): M4 (ITI/TCON.2 = 0): {i§H1F
Timerl JE I 2% 1 H
UART R B2 5E
Timer2 S I 28 23 H
( %%‘Lﬁﬁ ” (IT2/XICON.0 = 1): TR/ (IT2/XICON.0 = 0): {i§H1F
( 9&%;3%3) (IT3/XICON.4 = 1): R4 (IT3/XICON.4 = 0): {&H1F
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6.2 hTHTFS

g e A7tk J 55 o
75 ik WA | Lo | Ehrt
IE Interrupt Enable | A8H | EA | - | ET2 | ES | ETI | EX1 | ETO | EX0 |0x00 0000B
P Interrupt Priority BSH - | - [ em2[es]eri]exi|ero| pxo «x00 0000B
Low
[PH Interrulfl)itgf;lrlorlty B7H  LPX3H [ px2n | p2n | psH [PTiH| PX1H | PTOH | PXOH 0000,0000B
Tcon  |Timer/Counter Oand)gop =y [ TRt | TF0 | TRO | 1E1 | 111 [ 1EO [ 10 ]0000 0000B
1 Control
SCON Serial Control 98H [SMO/FE| sM1 | sM2 | REN | TBS | RBS | TI | RI |0000 0000B
T2CON T'meé/o(r:l(t)rl:)r;terz C8H |72 [Exr2|reik | Teik [Exen2| trR2 | ¢/T2 [cPRT2][0000 0000B
XICON Aux11ée;rl}1/;;1;erupt CoH [Ppx3| Ex3 [ m3 |13 [ px2 | Ex2 | 2 | 1m2 |0000 0000B

LR AFIHE T 5STC89CS1RC/RD+ R F L F (L WiAH R I E & /45, R IE— X ik
AAERRHATNA.

1. i 1215 F F 2R IEFIXICON
STC89CS51RC/RD+ Z HI) . HLCPURS A Wl i) FF i el b e, % — > PR W2 75 4 Fo 4

Wr, A2 P S T R AR A RIE (M NASH) FIXICON (HulkACOH) i), Zi4E38IE
HAE R

IE: Jl eiFarff4s (WALF-4k)
SFR name | Address bit B7 B6 BS5 B4 B3 B2 B1 BO
1IE ASH name | EA ET2 ES | ET1 | EX1 | ETO | EXO0

EA : CPUM AT o ir= i, EA=1, CPUJFRCFI, EA=0, CPUBERATA I W i
EA KA 2 15 A W fo 4 FE P 2 ) o B A TR 1 e 2 EA R 1] HL 8 2 25 R i B
T R BT S VR4 A 4%

ET2: 5EM /A Eas T2/ B by fo ez . ET2=1, T2y, ET2=0, 2% -T2l

ES : H{TI1PWr e vFAr. ES=1, RVFHRAT 1MW ES=0, ZEL&47 19,

ET1 : @l /AT TG AR W oA, ET1=1, RUFTIH W ET1=0, Z51ET19K,
EX1 : SNSRI TR o VE6r . EX1=1, FVFAMEHBI T EX1=0, ZE AN,
ETO : TOff)3 R W /o442, ETO=1, FFTOH M ET0=0%% 1ETOH .

EXO0 : AN W0 T v hr . EX0=1, fuiFHl; EX0=0%% 1.
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AT AEXICONFIRG T
XICON : #iifhh Wizl 75 /785 (ArhrFH4h)
SFR name | Address | bit | B7 B6 B5 B4 | B3 | B2 | Bl | BO
XICON COH | name | PX3 | EX3 IE3 | IT3 | PX2 | EX2 | IE2 | IT2
PX3: BEALRBINE W3R g v, It de B £ o [PX3H, PX3]1=[0, 0]; [0, 1] [1,0];
(1, 11k UkE .
EX3 : Wiph B, RVEAMBHE3Th Il gm0, Bk rh w3t
IE3 : AMESR IS Wi sSKAREAL, W 2RO )G, TES=1, AT AR B 3liE %
IT3 : qUCAL AR BRI, SR W32 T B v il s 2 A7 e R A i, A P fid R
HHIKT
PX2: B RMAMES W2 R A, g ¢ i [PX2H, PX2]=[0, 0]: [0, 1]; [1,0];
(1, 1]kdE.
EX2 : Wik ERL, SVFAMERT W2 QipiiE R0, AR R AN 2
IE2 : AR 2 g SRR EAL, WSk ARG, 1E2=1, A A B 3E % .
IT2 : HUCAL AR B, SME W22y TR il s 2 b7 e R AT 2, A P fid
Hlkr .

STC89C51RC/RD+AH A HLE A LA, IEMXICON#IEO, HA BT E “1”7 siE
“0” IEMXICONAHN AR, SLE 5o ¥F Bl 2 1k & rh W s A A I FR i, 5 3 5 — ) R BT JR o 1
rf B 23 B IS AR CPU TR R 7 . BE ST IE AN XTCONA N 25 1) A7 R E 6 4ok 523 (SETB BIT;
CLR BIT) , i HFE#HAEIEA 9 (BIMOV IE, #DATA, ANL IE, #DATA; ORL IE,
#DATA; MOV IE, A%) .
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2. hE L S R Iw I F 725 1P/XICONFIIPH

FEGE805 1 L i HLEA A R TS g, R e ORI AR e, mT DASEEN P £ b BT iR 22
STC89C51RC/RD+Z F| 5t by HLIE ik 15 BB 384 m P59k ) B 25 7 #% (TPH/XTCON) HH I AH RS, 7]
W WL e s E oA R e s iR R EIP, AW REH R AEHHE, 5458051
NS ISR ) T Ve ek oo &

—ANIEAESAT BURAR e 2 b b Bl s AL Se b b B b T, (EAS BE 53 — ML S b I B
R, —ERATRIEHR, BRREIEARETI, IR [0 355 5 BT — 248 4 A e BT 1) B
Wy i . DL TR AT UG T T 7 % 3 A -

VAR S g% W mT 4 s e S 2 e i R W, 2 AR
2] —Fh i (N R B OS ARG, — BAARIMRR, A2 S 1R 2 W BT e ik

STC89CS51RC/RD+RFI L Fr AL Fr A 8- S g 4 ) Z3 A7 s I o F
IPH: B o g4 il 2 A7 8 v (A mz SH4k)

SFR name | Address | bit B7 B6 B5 B4 B3 B2 Bl BO
IPH B7H |name [PX3H| PX2H PT2 PSH | PTIH | PXIH | PTOH | PXOH

XICON : i rplriztil ey /74 (AT F-4k)
SFR name | Address | bit | B7 | B6 BS | B4 | B3 | B2 | Bl | BO
XICON COH | name | PX3 | EX3 | IE3 | IT3 | PX2 | EX2 | IE2 | IT2

P PR S g4 il B3 A7 de il (T A 3-k)
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
1P B8H name - - PT2 PS | PT1 | PX1 | PTO | PXO

PX3H, PX3: AR W3t e izl
PX3H=0 HPX3=0fF, #}hrh i3 Ry Akt S g o it (5 4%0)
PX3H=0 HPX3=1H}, ~hBrh i3 il e g i (gt 1)
PX3H=1 HPX3=0/], A W3 8 misede i (Phokgh2)
PX3H=1 HPX3=11], AR W3 m i e g il (1o 4e3)

PX2H, PX2: #hEBrR b2t Je g% il .
PX2H=0 HPX2=00], #MaBrh W2 A Se gt b ik (155 440)
HPX2H=0 HPX2=11}, APl W2 AR e g i (P ok 1)
PPX2H=1 HPX2=01}, S W2 8wt e g il (5 402)
HPX2H=1 HPX2=11F, #hBeb W2 i i e e g b W (f 5 43)
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PT2H, PT2: & I #8210 26 e 2 i 4oz
MPT2H=0 HPT2=0i}, 5 i %2 Wl s IR 10 5 2% 7 (1256 20)
HPT2H=0 HPT2=11}, &N 252+ Wi BRIt e b (P Fa g 1)
MPT2H=1HPT2=0}, & #82 WA sk se g b (P 5k 202)
MPT2H=1 HPT2=1iF, 5 %2 W v e i 10 5 2 T (12 56 243)

PSH, PS: & 1R WA S 24z il 47 .
MPSH=0 HPS=0f], Ht 11 B A sl AR S 2 o W (B2 56 240)
4PSH=0 H.PS=1I}, &5 17 W B SE 2 b by (5624 1)
PSH=1HPS=0fF, = 119 W AR S g0 b (PR 5k 242)
MPSH=1 HPS=18}, H 1B A5 s s g b (Lot e3)

PT1H, PT1: 5 2% 1 i se s,
MPTIH=0 HPT1=0}, & &% 1 b A SR Se g Wy (56 240)
MPTIH=0 HPTI=1iF, 5 8% 17 W B A 5 2 i (fe S 24 1)
HPTIH=1 HPTI1=08}, & %1+ W I Zeg b (L5 ge2)
MPTIH=1HPTI=1/F, &% 1 A s s s g W (e 56 243)

PX1H, PX1: AR b LA Se 4z A .
PX1H=0 HPX1=0}, #hHBrh W1y s AR e g o i (5 440)
HPXIH=0 HPX1=18}, AW I BACL e e i (5 gk 1)
HPX1H=1HPX1=08f, #MiBrH T AR R se g b (52 2)
MPX1H=1 HPX1=1, ~h6r W1y 5 m P o 4 i (5 243)

PTOH, PTO: &} &30 Wikt e gz il fir
PTOH=0 HPTO=08, 5 250 Wi A ILt Fe b i (52 4%0)
HPTOH=0 HPTO=11}, &M 250 WrABURIL e i (/e l)
HPTOH=1HPTO=0/, & 250 Wi AEm it se g i (/e gk2)
PTOH=1 HPTO=18], &R 250 Wi Ay i Pt Fe g b i (D5 4%3)

PXOH, PX0: 4MH e Wroft Sa ez il .
2 PXOH=0 H.PXO0=0f, 4Nk W0 AR Se g B (H1 5 28%0)
PXOH=0 HPXO0=1H}, #}ErH W0 % it s g o i (s gi1)
HPXOH=1HPX0=00F, #Mir k0 A% st S g il (it Je 262)
HPXOH=1HPX0=10F, 4N koA it S 2 b (L2 23)

Hh TR S % ) B A7 2R IPRIIPHI A& e el P R & “1” il “0” o {HIPZF 748l
r#edE, BT CAn] AT EFE Bl T R E TR S BRIIPI N 2 . TIPHZF A7 2 I N 28 R BeH =1
PREFE AR HT . STC89CSIRC/RD+FF . HLE AL T IPAIIPHI AH00H,  #-AH Wil 35 (%
S .
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3. BT/ EER0/ 14T HIF EETCON
TCON A E I 2/ H LA TO TUAIE G A7 4%, [T BIAFTO. Tt Wi A0 &R i =R
FHWTJRSE, TCONAG A R:
TCON : g 28 /i Hgs sl %8s (rI Az 5H0k)
SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO
TCON 88H | name | TF1 | TR1 | TFO | TRO | IE1 | IT1 | IEO | ITO
TFL1: Tl WiksE. TIgERVFTTECLE, APIE G 27 A8 i H B i A
“1” TF1, [CPUIERAFW, —BEARFERICPUMR FRIIE, A B EE “0” (Halh
EHAE 07 ) .
TR1: EB 8 10EIT AL
TFO: TO#:H HHWibr&. TOB VPTG, MAMETFGEIN T, 2=k e, s &
“1” TFO, [MCPUWRFW, —E{RFFCPUMN %P, 7 dhfEfEE0 (tal il
BAFEOD ©
TRO: SEN 2208 AT IR,
IEL: AMEepi1igsRkiE (INT1/P3.3) dRdi. IE1=1, AMEWTHICPUIE KA, 24CPUM R %
RIS RS €07 1EL.
IT1: AR L B e 347 . TT1=0, INTL/P3.35] B I A{ B P45 5 Al fid o 40 35 o 7
1. IT1=1, MBI LA R R iR 5 .
IE0: AMEf 0% RIE (INTO/P3.2) hri. IEO=14h&k-FIT0MCPUE R, 4CPUMR 4
Ry, AEEE 07 TE0 GAumk TR .
ITO: AR o p 7B 2828 3% #% 47 . 1T0=0, INTO/P3.25] I 4R B 7 A7 fith & 40 v W70
ITO=1, AMHH KON T Rk 77 .
4. HITOEHIFFEZSCON
SCON N HAT 45| 27 4785, SCONME AU -
SCON : AT 45 ZF /748 (I ArHhk)
SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO
SCON 98H | name | SMO/FE | SMI | SM2 | REN | TB8 | RB8 | TI | RI
RI: ST RGP ERE . & BT D LRV B LA R0 AR, A 28 e 3 5 8 A i s it
Bl #UrL. 20 3LAE HSM2=0F, W& 4B E b A R Rl B 1 qE AT R
J5 287 3 TAE HSM2=18F, TS B 1 2 9 BARRB A5, Rl iR BRI BT
AEA7 A B 1. RIN1267R 847 E 1IE [ CPU R rh b7 Gadierbby) , RIAAZE 1 FH 7 i
W R 25 A2 P s
T HFATOVRERWRRE. BT 01T RR0ORER, &M RIEESM AR, mEEEL 20
JAL, ey 3R ER, fERIEE LM KRR B, TI=1RpR 4T 0 LIEERCPU
HAE T ORGP IR o« [EREE RIS, CPUMIR A ISR IE R, mPArh RS2
BFIEABTIES, TIAAHH P ER W RS T S E.
SCONZ A7 a3 M HAAL SR Wi T %, FEHEATEN4H .
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3. ERTER/IT RS 215 T F RS T2CON
TCONNE B 28/TH A TO TIRIFE G748, [FIBTBIAETO T 1 H A Wil A5 1 5k
rHIESSE, TCONME 2R
TCON : JEm &/ Ty h e hl F/ras (WAL 3Hk)
SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO
T2CON C8H | name | TF2 | EXF2 | RCLK | TCLK |EXEN2| TR2 | C/T2 |CP/RL2
TF2: SEMTE82 AR E. 2520 M EAL, WA SMAER. MRCLKELTCLK=1 K, TF2
BB
EXF2: BT #R24MBbnE . MEXEN2=1 HT2EXH) S Bk P~ L Fi SR B E 340, EXF2E 7. R #F2
HITERERT, EXF2= LI CPUM H Wt [ B AL AT /e i 282 R T FFE 7 . EXF2457 2420 F 4K
PREE ., (BN /T et (DCEN=1) 1, EXF2AR4: 5] i
RCLK: HEUSth$hdrd . RCLKEAIRT, 52 IT2F200 % H Bk B 4T AR X LR 3 2 i ik
B, RCLK=0RT, K5 i 88 13 H Bk R e e
TCLK: AIEBRT8PFRE. TCLKEALR, 2321 Bk /R S 5 AT D QLR X3 1 ik Bt
Bl TCLK=O0B, 2 i) 28 1 H ki VR R a2 i b
EXEN2: SERFER24MigetnE . S BN B i 882 R ENFEAT OB, SYFT2EXH B
FAAE SR A . EXEN2=0 B, T2EX[HBEAR X 2 i 28210 %%
TR2: SEHT#§2/E /1% L3 HIAr. B 1S sh e i 8
C/T2: ERTES/ iHHcsitse. CERF8E2)
0= EBER % (0SC/12 TK0SC/6)
1 = ST CT Rl
CP/RL2: #fi3k/ BEiskid. BAr: EXEN2=1 BF, T2EX [IABKAS 3K, BZ. EXEN2=0
B, eI #e2d tHET2EX 1) Sk AR # T 2 i 48 H Bh E %% . M4RCLK=1 E{TCLK=1H,
AL TE R L e B AR SR i N Bl E A
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6.3 ETLER

STC89C51RC/RD+ZF H v WL T A ) P BT B AT 4 R TS 9, 0 T 4 v I 17 SR
AR AL R WA e b W, AT SEEL P I IR S AL R . — AN IEFE AT IR
Se W RER R RS G P W R i, (EANBER S — MR Zh WP P i, — BT RIS,
BEIR RS RETL, R0 ERE 5 FHAAT — 2552 A BEWIROHT I TP T RS o LB T vl )4
N TP 2R AR

LARIESE b Wl g L SE g b Wi b i, [ Z AN
2 AR — b iy (NVE R RPOLRARS) » — BAFBINEARL, A2 FRAE 1R 2 W o

2 [ B UL TUAN R — 4R S 2 A T SR I, R — /N EESRAG RIS, BT 9 BB A0 A ) I
Fo AU FAERFAMMECHN, ERIBAFELE S — N 458, STC89CS51RC/RD+Z ¥
Fr AL A T S R O R

r T AWK
INTO (highest)
Timer 0
INTI
Timer 1
UART
Timer 1
INTI
INTI1 (lowest)

Nownkwbdb=o

WARAEHCIE S AE, hIA R F S 2 h s, #lin.

void Int0_Routine(void) interrupt 0;
void  Timer0 Rountine(void) interrupt 1;
void Intl_Routine(void) interrupt 2;
void Timerl Rountine(void) interrupt 3;
void UART _Routine(void) interrupt 4;
void Timer2 Routine(void) interrupt 5;
void Int2 Routine(void) interrupt 6;
void Int3_Routine(void) interrupt 7;
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6.4 AT IE
2 e e A T HLAECPUMR S, FEREFR R R, R R T a0 A

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

T AR 25 FE 7 TSR5E AT 2 A W AH 2 ) — 26484 . TSREARETT (FR IR [R]) 4542590, KPCIE
MARHRHELE], FEREECR PR E, 25 MEFEFF RIS Ak S 34T .

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

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

3. BRI

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

5.

6

SRR o 1)
External Interrupt 0 0003H
Timer 0 000BH
External Interrupt 1 0013H
Timer 1 001BH
UART 0023H
Timer 2 002BH
External Interrupt 2 0033H
External Interrupt 3 003BH

X CEERPAT R B, SRR EAR SO S B shEE . TR R Db T
FEFP AR TR IR SR 4y, FTUA R R 1428 NER 84, B A ) &2 X (LJMP
MAIN) .
EE AREAIRETIE AU RETHE 4

RET#5 4 BRI REF I PCIR 1] 31 5 3k th K (K 3 77, (HRETHE 2V A T % th 0 25 IR 74 ik
KEsHIThEE, RS RGBS IR WIIEIT, HE R 25 R s R g2 1) ki ok At
Wi N7

5 P AE R W IR S5 FE e AR R AT TONARBRAE, WIAERETIHR A S0 AT AT B HE AT AH N H AR
1, BIAEH R4S FE 7 HPUSHAE 4 5 POPHE & s i A - 75 TS B IE A 3R (9 7
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6.5 SMERAIRR

SMER R T O(INTO). AMERF BT L(INTL). AR e W7 2(INT2) A0 40 55 o 67 3 (INT3) A 96 o ik 5
3, R 7 2R T ik & 7 2

T3 SR PUAS AR R v W () b G A 2 T A7 2 TCON T ATEO/TCON. 1. IE1/TCON.3. IE2/XI-
CON.2FIIE3/XICON.5. YA i ik S5 FE 7 g B J TR BTiE SRR & AZIEO. TEL. IE2FIIE3
2 HBEHIE0. TCONZFAER T HIITO/TCON.0. ITI/TCON.2. IT2/XICON.OFIIT3/XICON.4 4 5E
TANEAWI0. 1. 2F3RAK FE Pl 7 =k 2 R R AR 7 e ISR ITx = 0(x = 0,1,2,3), B4
REAEINTx(x = 0,1,2,3)BIFRIN & P 5 rl P2 AR A i . anRITx = 1(x = 0,1,2,3), A4 R%:
FEINTx( x= 0,1,2,3)BHR I T FUY 5 T2 A SN T AR5 BT0(INTO). AN 1 (INT1). 4h
P T BT 2(INTT2) R A0 30 0 3 (TN 3)348 7T DA 05 B 1 LM o e o s nge

H T RGBT BP0 SN R W 5| BISRAE LR, BT BUA TR ORI R, NG 5 B 2 /b
YeRF2N RGN Bl o a0 SREAM R W R AT BRI, LR DA ZRTE AH N 1) 5| B 5 e v P 22 /0 14
RGN EE, T HAGH T B s B — AN RGN B, A BER R Z T BRI CPURIN B . [FAE,
TR MR R W R AR T AT e, USSR Z0TCE A . ) 5] AR R BT = b2 A RGBT B, XA
A BERA TRCPURE S AS I BZ AR L T15 5
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1] : s BT
6.6 FELNIXFIZRF

6.6.1 JhERHEFOANTO)HIMIXIZF (CIEF L HRmIZF)
1. PR 1——ERINER R TORY TR A Rt

CizFr:

/* */

/* --- STC MCU Limited */

/* - JH7RSTC8Ixx R HI H Fr LA H IO FATE) —-mmmmmmmmmmee e */
/* --- Mobile: (86)13922809991 */

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

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

/* --- Web: www.STCMCU.com */
L &2 e el o 3oil e & T0 R 1 N ——— *
EF e Il e AT I Gl O3 2 e — */

/* */

#include "reg51.h"

//External interrupt0 service routine

void exint0() interrupt 0 //INTO, interrupt O (location at 0003H)
{
PO++;
H
void main()
{
1ITO=1; //set INTO interrupt type (1:Falling 0:Low level)
EX0=1; //enable INTO interrupt
EA=1; /lopen global interrupt switch
while (1);
H
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LiRiER

/* */
/* --- STC MCU Limited */
JA VRN V@ T Y|P 1T 271 P— *
/* --- Mobile: (86)13922809991 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com --*/
/% AR BRSPS ST, e */
1 ABERR T A BT AT T STOM BERE AR - */

/* */

s

;interrupt vector table

ORG 0000H
LIMP MAIN
ORG 0003H ;INTO, interrupt O (location at 0003H)

LIMP  EXINTO

ORG 0100H
MAIN:
MOV  SP, #TFH ;initial SP
SETB  ITO ;set INTO interrupt type (1:Falling 0:Low level)
SETB  EXO ;enable INTO interrupt
SETB EA ;open global interrupt switch
SIMP  §

s

;External interruptQ service routine

EXINTO:
CPL P0.0
RETI

END
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2. BEF2—RIMNAR R BTORY TS B Fh T P A 4 R AR K

Cig

/* */

/* --- STC MCU Limited */
/% - JH7NSTC8IXX R H1| 5Ly LA o T O By i Pt FEL AR KL -/
/* --- Mobile: (86)13922809991 */

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

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

/* --- Web: www.STCMCU.com */
L ET2ie s Y i e e AT 1 N — +
¢ S R B 2 R P T STORIVER B AR —-oeeeeree *

/* */

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

//External interrupt0 service routine

void exintO( ) interrupt 0 //INTO, interrupt O (location at 0003H)
{
b
void main()
{
ITO=1; //set INTO interrupt 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); /Icheck INTO
_nop_();
_nop_();
PCON = 0x02; //IMCU power down
_nop_();
_nop_();
Pl++;
b
b
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CHRIZFF:
/*

*/
/* --- STC MCU Limited */
/% - 7N STC89xx Z 1 B L AN A T OC T B ) e st R =X -/
/* --- Mobile: (86)13922809991 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com --*/
L E T s Y i e Aot 0 1 N —— i
R T e e [ RNl e g — %/
/* */

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
INB INTO, $
NOP
NOP
MOV  PCON, #02H
NOP
NOP
CPL P1.0
SIMP  LOOP

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

;ready read INTO port

;check INTO

;MCU power down

R IE E SRR T AR A

HHL: 0513-5501 2928 /2929 / 2966
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6.6.2 SNERFRETIANTDRNXIZF (CIERF FLRIZEF)
1. 2R ——ERANER AR 1 B T BB R B

CigF:

/* */

/* --- STC MCU Limited */

e S P T]  T 1) S *
/* --- Mobile: (86)13922809991 */

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

/* —-- Tel: 86-755-82948412 */

/* --- Web: www.STCMCU.com */
L &2 el e 3oC e @ T0 R 1 N —— *
P AETERR T R B R A T STCRY R R KR - -- */

* ¥

#include "reg51.h"

//External interruptl service routine

void exintl() interrupt 2 //INT1, interrupt 2 (location at 0013H)
{
PO++;
H
void main()
{
IT1=1; //set INT1 interrupt type (1:Falling only 0:Low level)
EX1=1; /lenable INT1 interrupt
EA=1; /lopen global interrupt switch
while (1);
H
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CiRiER:

/* */
/* --- STC MCU Limited */
e L e VLRV Sl T 2t pe—— J
/* --- Mobile: (86)13922809991 */
/* --- Fax: 86-755-82905966 */
/¥ --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
L ST s R e @ I 08 ) S —— *
JEE T e T I gCcle g 001 e T — *

/* */

>

;interrupt vector table

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

LIMP  EXINTI1

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

>

;External interrupt] service routine

EXINT1:
CPL P0.0
RETI

END
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2. BERF2—RIMNAR AR BT 1 B TSRS E o T PR AR R AR K

CizFr:

/* */

/* --- STC MCU Limited */

/% - 7R STC8IXX F A1 1y HLAME 7 1 (N By mge it o FELA 5 -/
/* --- Mobile: (86)13922809991 */

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

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

/* --- Web: www.STCMCU.com */
L & e T Y 0 et e Ry ) N —— ot
/* SRR P O E R A A T STCR Bk AR Y - */

/* */

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

//External interruptQ service routine

void exint1( ) interrupt 2 //INT1, interrupt 2 (location at 0013H)
{
}
void main()
{
IT1=1; //set INT1 interrupt type (1:Falling 0:Low level)
EX1=1; //lenable INT1 interrupt
EA=1; /lopen global interrupt switch
while (1)
{
INT1=1; //ready read INT1 port
while (1INT1); //check INT1
_nop_();
_nop_();
PCON = 0x02; //IMCU power down
_nop_();
_nop_();
Pl++;
}
}
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SCERIER -
/* */
/* —-- STC MCU Limited *

/¥ - SR STC89xx F 51 8 LA o Wi 1 By e e FELASE 5K -/

/* --- Mobile: (86)13922809991 */

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

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

/* --- Web: www.STCMCU.com */
AL S el i P i Ao 1R 1 — *
e Ee T e e A U G A LG g ) — *

/* */

>

;interrupt vector table

ORG 0000H
LIMP  MAIN
ORG 0013H
LIMP  EXINTI1
ORG 0100H
MAIN:
MOV  SP, #7FH
SETB IT1
SETB  EX1
SETB EA
LOOP:
SETB  INTI1
JNB INT1 .$
NOP
NOP
MOV  PCON, #02H
NOP
NOP
CPL P1.0
SIMP  LOOP

>

;External interruptl service routine

EXINT1:
RETI

END

;INT1, interrupt 2 (location at 0013H)

;initial SP

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

;open global interrupt switch

;ready read INT1 port
;check INT1

;MCU power down

R IE E SRR T AR A

HHL: 0513-5501 2928 /2929 / 2966

fEH: 0513-5501 2969 / 2956 / 2947
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6.6.3 INERHER2ANT2)HIMIXFIZF (CIEF L RIZF)
1. 21— B RINER R T 200 TR S R e

CE/F:

/* */

/* --- STC MCU Limited */

/* - /RSTC89xx FF H 7 LA W 2R BEUT) --mmmmmmmmmmmmmmm - */
/* --- Mobile: (86)13922809991 */

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

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

/* --- Web: www.STCMCU.com */
L S 2 s Ry i @ I o7 ) S — *
JCF T S Il g (001 e T — *

/* */

#include "reg51.h"

sfr P4 = 0xe8; //for 90C58AD series, location at 0COH
sbit INT2 = P4/3;
sbit INT3 = P4/2;

sfr XICON = 0xc0; //for 90C58AD series, location at 0ESH
sbit PX3 = XICON"7;
sbit EX3 = XICON"6;
sbit IE3 = XICON"5;
sbit IT3 = XICON"4;
sbit PX2 = XICON"3;
sbit EX2 = XICON"2;
sbit [E2 = XICONA1;
sbit IT2 = XICON0;

//External interrupt2 service routine

void exint2() interrupt 6 //INT2, interrupt 6 (location at 0033H)
{
PO++;
¥
void main()
{
IT2=1, //set INT2 interrupt type (1:Falling only 0:Low level)
EX2=1; //enable INT2 interrupt
EA=1; //open global interrupt switch
while (1);
¥
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SCRIZRF -

/* */
/* --- STC MCU Limited */
JAE RN (€SNI PN 0] ] 271 P—— *
/* --- Mobile: (86)13922809991 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
AL S el i PR A 1R 1 — *
e Ee T e A U 1 eI g — *

/* */
P4 EQU 0E8H ;for 90C58AD series, location at 0COH

INT2 BIT P4.3
INT3 BIT P4.2

XICON EQU  0COH
PX3  BIT  XICON.7
EX3  BIT  XICON.6
IE3 BIT  XICON.S
IT3 BIT  XICON.A4
PX2  BIT  XICON.3
EX2 BIT  XICON.2
IE2 BIT  XICON.I
T2 BIT  XICON.O

;interrupt vector table

ORG 0000H
LIMP MAIN
ORG 0033H

LIMP  EXINT2

ORG 0100H
MAIN:
MOV  SP, #7FH
SETB  IT2
SETB  EX2
SETB EA
SIMP  §

;External interrupt2 service routine
EXINT2:

CPL P0.0

RETI

END

;for 90C58AD series, location at OESH

;INT2, interrupt 6 (location at 0033H)

;initial SP

;set INT2 interrupt type (1:Falling 0:Low level)
;enable INT2 interrupt

;open global interrupt switch

T 3 [E S T PR A ) FHL: 0513-5501 2928 /2929 / 2966 fEE: 0513-5501 2969 / 2956 / 2947
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2. BB 2——ERIMNERR T 2A T BESA R T AR EE R FE AR

CigR:
/* */
/% -~ STC MCU Limited */

/¥ - IR STC89xx F 51| B 7 LA S v W 2 (T B M o FELAR 3, %/

/* --- Mobile: (86)13922809991 */

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

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

/* --- Web: www.STCMCU.com */
e S s e i P e et LT 1 N ——— +
R e I I S U N i VW1 g — *

/* */

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

sfr P4 =0xe8;
sbit INT2 = P4/3;
sbit INT3 = P4/2;

sfr  XICON = 0xc0;

sbit PX3 = XICON"7;
sbit EX3 = XICON"6;
sbit IE3 = XICON"S;
sbit IT3 = XICON"4;
sbit PX2 = XICON"3;
sbit EX2 = XICON"2;
sbit [E2 = XICON"I;
sbit IT2 = XICON0;

//External interrupt2 service routine

void exint2() interrupt 6

{

}

void main()

{
1m2=1;
EX2=1;
EA=1;

//for 90C58AD series, location at 0COH

//for 90C58AD series, location at OESH

//INT2, interrupt 6 (location at 0033H)

//set INT2 interrupt type (1:Falling 0:Low level)
//lenable INT2 interrupt
//open global interrupt switch
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while (1)

{
INT2 = I;
while (1INT2);
_nop_();
_nop_();
PCON = 0x02;
_nop_();

_nop_();
Pl++;

}

CHRIZFF -
/*

//ready read INT2 port
//check INT2

//IMCU power down

/* --- STC MCU Limited

[ —en HRSTC8xx R HLYMHS b 72 T e BT Fh 58, -/

/* --- Mobile: (86)13922809991 */

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

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

/* --- Web: www.STCMCU.com */
L &2 e ol e Joil e @ TR 1 —— *

P ABTERR T R B R A T STCRY B RL R T - -- */

/* ¥

P4 EQU 0E8H ;for 90C58AD series, location at 0COH

INT2 BIT P43
INT3 BIT P4.2

XICON EQU 0COH

PX3 BIT XICON.7
EX3 BIT XICON.6
1E3 BIT XICON.5
1T3 BIT XICON.4
PX2 BIT XICON.3
EX2 BIT XICON.2
1E2 BIT XICON.1
112 BIT XICON.O

s

;interrupt vector table

ORG 0000H
LIMP MAIN

;for 90C58AD series, location at 0OESH

R IE E SRR T AR A
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ORG 0033H ;INT2, interrupt 6 (location at 0033H)
LIMP  EXINT2

ORG 0100H
MAIN:

MOV  SP, #TFH ;initial SP

SETB IT2 ;set INT2 interrupt type (1:Falling 0:Low level)

SETB EX2 ;enable INT2 interrupt

SETB EA ;open global interrupt switch
LOOP:

SETB  INT2 ;ready read INT2 port

INB INT2, § ;check INT2

NOP

NOP

MOV PCON, #02H ;MCU power down

NOP

NOP

CPL P1.0

SIMP  LOOP

s

;External interrupt2 service routine

EXINT2:
RETI

END
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6.6.3 FMERFET3ANTI)AINIXIZF (CIFF B L Rmiz)
1. 21— B RINER AR BT 3R TR B S5 o b

CigFr:

/* */

/* --- STC MCU Limited */

O e e VNI TIPS T T 7o S— *
/* --- Mobile: (86)13922809991 */

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

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

/* --- Web: www.STCMCU.com */
L & ol 3l e T T] R 1 N —— *
BRI e A T [ U s Nl O e 2 — *

/* */

#include "reg51.h"

sfrP4 = 0xe8; //for 90C58AD series, location at 0COH
sbit INT2 = P4/3;
sbit INT3 = P4/2;

sfr XICON = 0xc0; //for 90C58AD series, location at 0ESH
sbit PX3 = XICON"7;
sbit EX3 = XICON"6;
sbit [E3 = XICON"5;
sbit IT3 = XICON"4;
sbit PX2 = XICON"3;
sbit EX2 = XICON"2;
sbit [E2 = XICON"1;
sbit IT2 = XICON"0;

//External interrupt3 service routine

void exint3() interrupt 7 //INT3, interrupt 7 (location at 003BH)
{
PO++;
H
void main()
{
I =1; //set INT3 interrupt type (1:Falling only 0:Low level)
EX3 =1; //enable INT3 interrupt
EA =1; //open global interrupt switch
while (1);
H
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CRiE

/* */
/* --- STC MCU Limited */
/% - JH7RSTC8IXX FFI HL i HLA B H T3 (TR BEHT) =mmmmmmmmmmmmmememeeeee */
/* --- Mobile: (86)13922809991 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
L LT3 Y 3G e Ao A1 — +/
¢ SE R B 2R P T STORVER B AR —-ormeeeee *

* ¥
P4 EQU OE8H ;for 90CS8AD series, location at 0COH
INT2 BIT P4.3

INT3 BIT P4.2

XICON EQU 0COH ;for 90C58AD series, location at OESH
PX3 BIT XICON.7

EX3 BIT XICON.6

IE3 BIT XICON.5

1T3 BIT XICON .4

PX2 BIT XICON.3

EX2 BIT XICON.2

1E2 BIT XICON.1

IT2 BIT XICON.O

s

;interrupt vector table

ORG
LIMP

ORG
LIMP

0000H
MAIN

003BH
EXINT3

ORG
MAIN:

MOV

SETB

SETB

SETB

SIMP

0100H

SP#7FH
IT3

EX3

EA

$

s

;External interrupt3 service routine

EXINTS3:
CPL
RETI

P0.0

END

;INT3, interrupt 7 (location at 003BH)

;initial SP

;set INT3 interrupt type (1:Falling 0:Low level)
;enable INT3 interrupt

;open global interrupt switch
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2. BF2— RSN SHY TN BRI A B M R e EE AR X

CizFr:

/* */

/* --- STC MCU Limited */

/% - 7N STC8Ixx Z2 H1| ¥y LA Hh 7 3 B i e i FRLABE 2, -/
/* --- Mobile: (86)13922809991 */

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

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

/* --- Web: www.STCMCU.com */
g L2 LIy T e L T[T ) —— *
/* VSRR P O E R A A T STCR Bk AR - */

/* */

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

sfr P4 = 0xe8; //for 90C58AD series, location at 0COH
sbit INT2 = P4"3;
sbit INT3 = P4/2;

sfr  XICON = 0xc0; //for 90C58AD series, location at OESH
sbit PX3 = XICON"7,
sbit EX3 = XICON"6;
sbit IE3 = XICON"5;
sbit IT3 = XICON"4;
sbit PX2 = XICON"3;
sbit EX2 = XICON"2;
sbit IE2 = XICON"1;
sbit IT2 = XICON0;

//External interrupt3 service routine

void exint3() interrupt 7 //INT3, interrupt 7 (location at 003BH)

{

}

void main()

{
IT3=1; //set INT3 interrupt type (1:Falling 0:Low level)
EX3=1; //lenable INT3 interrupt
EA=1; /lopen global interrupt switch

A S T RAR BBl 0513-5501 2928 /2929 / 2966 fE3L: 0513-5501 2969 / 2956 / 2947
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while (1)
{
INT3=1; //ready read INT3 port
while ('INT3); /Icheck INT3
_nop_();
_nop_();
PCON = 0x02; //IMCU power down
_nop_();
_nop_();
Pl++;
h
h
CiRigER
/* */
/* --- STC MCU Limited */
/% - Y 7N STC8Ixx F2 H1| By LA Hh 7 3 B ) o e i FRLABE 2 -/
/* --- Mobile: (86)13922809991 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
L &2 T i T s o N —— *
/* VSRR B E R R A 7 STCR Bk AR Y - */
/* */
P4 EQU 0E8H .for 90C58AD series, location at 0COH

INT2 BIT P43
INT3 BIT P4.2

XICON EQU 0COH ;for 90C58AD series, location at OESH
PX3 BIT XICON.7
EX3 BIT XICON.6
1E3 BIT XICON.5
IT3 BIT XICON.4
PX2 BIT XICON.3
EX2 BIT XICON.2
1E2 BIT XICON.1
1T2 BIT XICON.0

s

;interrupt vector table

ORG 0000H
LIMP  MAIN
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ORG 003BH
LIMP  EXINT3
ORG 0100H
MAIN:
MOV SP, #7FH
SETB IT3
SETB  EX3
SETB EA
LOOP:
SETB  INT3
JNB INT3, $
NOP
NOP
MOV  PCON.,#02H
NOP
NOP
CPL P1.0
SIMP  LOOP

s

;External interrupt3 service routine

EXINTS3:

RETI

END

;INT3, interrupt 7 (location at 003BH)

;initial SP

;set INT3 interrupt type (1:Falling 0:Low level)

;enable INT3 interrupt

;open global interrupt switch

;ready read INT3 port
;check INT3

;MCU power down

R IE E SRR T AR A

HHL: 0513-5501 2928 /2929 / 2966

fEH: 0513-5501 2969 / 2956 / 2947
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FTE ERTRE/ITHES
— ~ s

7.1 EBTER/ITEES0/1

STC89CSIRC/RD+ZFI B ML 2 i BR0R e I 851, S54E5858051 e i B 52 &%, M7E
SE I 2% LR R e A g i, SE IR S0 T) LU PRANSALE I 23 H

STC89CS51RC/RD+Z FI 5 MLV 15 B I AN 1647 8 B 3%/ TH AU TOM T 1R B A v 407
A 77 P TAE T 20 XA I 2%/ TH B 8s (TOFNTL) , 7ERFIR TN BE A7 /7 25 TMOD H #R A5 —
PRt — C/TRIEFRTOTT L Ay I S8 S TS . I 38 /T BB A% L3 A — AN I (A
W) RS, HARR A KR AT T . R AR TR R IEAN [ . W R Bk ek B R 58
b, PNERT T, BRI 8 I 3% /11 5 2845 124N I b B 3 4 6 N IS b 45 31— AN SObkd, 5
ML G SRkt ok 5 5 LA 51 (TOAP3. 4, TIP3, 5), W47 =0, ok —AM ik
M,

M I 28/ TH AR TAETE e BT, AI7E e s F P F2 i I FESTC- ISP AR 28 HH st B (W~
EIR) & R G4l / 1218 7 RGN Bh /6 5 iETORITIHEAT HH 0. 2458 N 8% /18 2% TAF E - Bt
W P QL A o N T

Fotept/ M REFENRTA AR PENER
Double speed / P9{E1HE: " BT/R{EE 12T/ B

SE I 8%/ THEER O AR TAER: A0 (1302 2 i &% /7 88%) , B (1662 I &/ 1 H as
B, B2 (B HBh F AR ) , B3 (WASALE I 8%/ THHUE%) o & I 8% /T B LR A3
b, Hopth TAERER 5 i 28 /tH B3R 040 R, TIZERLBITERL, 45 1E T4

n)'ln

7.1.1 ERER/ITHEEFA BB XS FR
bk N K5

Vozen =} A A%
"z it/ Hhhk: MSB LSB SAH
TCON | iEIN 23 %7 /7 2% | 88H| TF1 | TR1 | TFO | TRO | IE1 | IT1 | IEO | ITO |0000 0000B
TMOD | el 24027 /2% [89H | GATE | ¢T | M1 | Mo |GATE| ¢/T | M1 | Mo |0000 0000B

TLO Timer Low 0 8AH 0000 0000B
TL1 Timer Low 1 8BH 0000 0000B
THO Timer High 0 8CH 0000 0000B
THI1 Timer High 1 8DH 0000 0000B
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1. ERTEE/ R ITHFFETCON
TCONNER #5/TH 58 TO. TIRIIE K2 A7 7, FIRMBUFETO. T H AR W iR A1 2SR

RS, TCONMS R :
TCON : SEmF 88/ Hgs b Wikl Zifegs (A7 3H0k)

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

TCON 88H | name | TF1 | TRI | TFO | TRO | IEl | IT1 | IEO | ITO
TF1: SER S/ THEERTUG AR S . TIRRVFHHELLE, MAMETF eI 4. 2 o A i

TRI1:

TFO:

TRO:

IE1:

IT1:

IEO:

ITO:

WEHAEAEE “1” TF1, WCPUERF W, — BELRFFRICPUN ST, 4 f i fFE
“0” TF1 (TR A HARFEWE “0” ) .

SER B TIRIBITEGINL . A BB AEE . MGATE (TMOD.7) =0, TRI=1H/%t
RAFTIHIE TS, TR1=0M 25 1ET1H8. 4GATE (TMOD.7) =1, TRI=1HINT14iA
PR, A ST

SER S /RS TOVS b kR & . TORE R8s, MWIMEFF R I8, S =
A, BEEAEE 1”7 TFO, [MCPUIERTW, — B LRRFCPUM NI Z BTN, A f i
3 “0” TFO ( TROH AT HARFF & HE “07 ) o

E R 2R TORIIBATIEHIAL . %7 R BALAE . 24GATE (TMOD.3) =0, TRO=1/ &k
RYFTOHIETHE, TRO=0KI251ETOTH# . 24GATE (TMOD.3) =1, TR1=0FHINTO%iA
F VP, A SEEFTOTHL

ANERFT 1S SRIE (INT1/P3.3) $r&. IE1=1, AFEH WA CPUIER W, {CPUM N %
BT FHBEARTE “0” TE L.

AR A T LA 7 S AL . TT1=00, AR B WA FE P & 7720, 2{INT1 (P3. 3)
FNCHPES, BAZIEL o SRAMGH - P& 770, AR BrE CRINFIINTL) 220 £
FRC AR, BERNZPRgcPU ms, FIREZ T IR S AR AT 5E 2 BT, AhER
PR ZTE B (P3. 3EAR &), HNPK =28 i — kbW . H{ITI=18), NIANEBAF K1 (INTL)
G ‘17 — “0” FREATERAE, WaETH g SRR EALIEL o R AL R A AR
ARES OISR YE (INTO/P3.2) bri&. IEO=14MEBF Br0ACPUIE K i, 4 CPUN R 4b
FRP WS, RS 07 TE0 GAEMik 7 .

AR A WO fih i 7 A AL . TTO=08F, AP B0 M s P & 77 =0, {INTO (P3. 2)
AR PR, BALTE0. SRAMEH P ilk 77 U, MR s Cr N ZIINTO) 4 Zi £
FHRHES ARG B RNZP Wi CPUm N, [RIR 7R 12 W RS RE P AT 52 2 1, A Wi
DGR (P3. 2BARED , BWPK =4 7 — kbW, 2MITO=18f, WA Hr0 (INTO)
SIOH “17 — “07 FRETBEAR, Bas Wi REREALIEL , I ENLE R B FE .
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2. ERES/ T HE TR FEHITMOD

SE I AR B8 HH IR T B8 27 A7 SE TMOD I I A7 C/THEAT 16 3%, TMOD 212 23 1) % hr(Z
BT RMY. aJUULEH, 2 ER /S a4 e R, B TMODKIMIAIMOE R, 24
SER /TR R0 1RIRERHIE], B3R, ST B ThRE W T Arid

W A74 TMOD L ) DI e A

TMOD Hohl: 89H SAE: 00H
NCIRDAS S
6 5 4 3 2 1 0
|GatE | o | Mt | Mo |GatE| o | M1 | mo |
\ /\ /
\V4 \V4
SERT 2% 1 SERT 280
/A it Dhae
TMOD.7/ GATE TMOD. 745 2 i 45 1, B LIS U ATEINT LA & A TR14% i 7 B 1
A AT HT I e I 8% /1 Hde 1.
TMOD.3/ GATE TMOD. 3Fz 15 i) 280, B 1 R ZEINTOM A & KL TR HIAL & 1
IS 4 FT T I 2 I 2 /1T 53806
TMOD.6/ CiT TMOD. 63z 1] g i 2% L AVE e i 2R a3 8s, T80 H1E e i 28
(MWWE R G B N) , B 1IHETFEES AT1/P3. SR N)
TMOD.2/ C/T TMOD. 2%z 1] € i 2RO FVE /e I 23 Bl H 8%, B0 HAME e i 28
N R G ebimAN) , B 1RETEES (AWT0/P3. 4% N)
TMOD.5/TMOD.4 M1, MO SE RS 23 E I 2% /T as T e B
0 0 137 SE I 8% /11 H 88, FA8048 MR, TL1 RS2 E
AR, THIEEANSAL 4 o
0 1 1600 3% /1150 2s, TL1. TH14H
1 0 SAV [ B B A e I %, 243 DB THUAE (8 B Bh B 235 N TLL.
11 SERS 2%/ THEE LI e (F k-0
TMOD.1/TMOD.0 M1. MO SERS 28 /11 B AR O =0k 1
0 0 1307 eI 58 /11 588, FHZS8048E MR, TLOR K E
S5, THOREAN8AT 4 11 .
0 1 1600 e I 3% /1150 2%, TLO. THO4:H
1 0 SA7 [ S EABEH e 8, 243 R THOAE A E 2h E 25N TLO
1 1 SE I 2RO ML I VR XS rE i 2 /iH B st . TLOVE A —ANSAL e i

an/THEGE, TR AREE N SSORE R AL ] . THOMUAE 9 —A
SALIE I #%, H15E I &% LA il A i1 o
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7.1.2 ERTER/IT RS0 LIEERN (5& 48051 R R HLFRA)
I8 X 27 AF AR TMODH (M 1(TMOD. 1), MO(TMOD.O)I B E, e 28/ B2 04 4Rt A FH
TAERE

7.1.2.1 230 (13 ERTZR /1T 8ES)

H e ) 48 150 B B RO R AU8048 e I 28, BISALTH AR Hr 32 0 A T/ Al as . N AR
FER g/ AR LE AT R, ER0mE NI TS, mTLOMAKS AL
FITHOFISAL BT # B o TLOAKSAZ 5 Y [ THOHEA ,  THOT %rus Hi B A TCONH ) 5t AR B AL TFO .
GATE (TMOD. 3)=0 FF, ITRO=1, W34, GATE=1 B, o4t ARl N INT 132 ) & i 28
1, INTOTEHIE 20, SXFE TSPk 55 I & . TROAITCONZT 17 5% 4 F 45 A7, TCONZF 17 #% &-Air
(AR T BEFE IR WL TCONZF A7 28 4510 1) HAR D) BE IR 56

TR0 T 58 I 28/ TH B8R0 R 130T B I B8 /41 50 2%, W RPN

MCU in 12T mode
SYSclk o
n MCU in 6T mode
TO Pin g

TRO

(5 bits) | (8 bits) TFO Interrupt

control

GATE

INTO

SEI &/ THERR ORI 0: 13ALE I &5/ 114

BOT=0/}, B IT I IERE R RGN B A0 S, TOXT I B 8 BTt 4, TO AR AE e i 7
o BOT=11F, ZHIFERBIN RBP4 AP3.4/T0, RITOTAEZEH %05 0.

STC89C51RC/RD+ R FI B WL E I 2 A AT % —FP R 12THEK, ‘1281,
4580518 LA Si4b—FhR6THRE, RF6AB4Pinl, A RES58051 8 HHLAI2fE .
TOR) I ZEAE Fask F 7 F2 7 I AESTC-ISPR AR AR H ik B -

ZAET T I 1307 35 7 88 AL & THO A R8N X TLOMIMIRS . TLOMIRISALANE , Al ¥ 2K
BALEAThRE (TRO) AREIE T I A AF 3. MO AR T2 I 250 S 5E I 23 180 =2 AR [ 1. 2
ANASEFIGATERL (TMOD. 7HITMOD. 3) 433l 43 it 44 5 i 3% 1 % 5 i 880
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7.1.2.2 #RN16ALERTER/ T #2H) KEMIRIEF (CREFr B L 4wizE )

PEECTER T 7 THO X TLO A=k 164 4k, Hof S0 e A0 Al . BRBEAE 20T sE e 2% /i1 8
FROMEN164L B 8% /1T 5088, W TFEFTR.

MCU in 12T mode

SYSclk ~{ J\O
n MCU in 6T mode

INTO

SEI &/ THERR ORI 1: 166 E I &5/ TH 8 s

AR, BN E N16ALE I 28 /15 RS, HTLORISHAL FITHORISHL BT #4 k. TLORISAL
v tH M) THOREA ,  THOTH %3 HY B AL TCONH ()35 Hi A EAZTRO

4GATE=0 (TMOD.3)i}, WITRO=1, WJ5ERF &5 1H4. GATE=1W}, FVF A% A INTO3% i &
B350, SXAE RSBk FE M & . TROATCONTT 745 PN il 67,  TCONZF A7 7% %5 A7 1) B AR Th e 41 i
WL A5 TCONFF A2 IR 41

MOT=0/F, LT IIERS] RGBS, TOXT I B 8 5, TO T/EAE e ity
o HOT=11, ZEIFIREREBIMNT KT HAP3.4/TO, RITOTAEE %05 (.

STC89CS51RC/RD+FR A HL LI E I 288G AT HBOd 2. —Flo2 12T, & 1244
1, 5/&%8051 5 FHLMHE: Fsb—Fh2eTEE, F6NR8iNL, HERES80518 FHLH2
%o TOWIEZRAE Besk R I 7ESTC-TSPYm AR A% FR L EL .
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ER R0 TR 166 E AT 28 /T R AR AE

1. CIEF:

/* */

/* -—- STC MCU Limited */
/¥ - JH7NSTCIXX R HI H AL 2 I 28 0 1K 1647 78 I 2 / TH A # AR =X --+/
/* --- Mobile: (86)13922809991 */

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

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

/* --- Web: www.STCMCU.com */
R E i s R TS @ Il O7 ) N — *
JEF T T S'e T g (0017 e TS — *

/* */

#include "reg51.h"

typedef unsigned char BYTE;
typedef unsigned int WORD;

I

/* define constants */
#idefine FOSC  18432000L

#define TIMS  (65536-FOSC/12/1000)

/* define SFR */
sbit TEST LED = P170;

/* define variables */
WORD count;

1

/* Timer0 interrupt routine */
void tmO _isr() interrupt 1 using 1

{
TLO =T1MS;
THO =T1MS >>8;
if (count-- == 0)
{
count = 1000;
TEST _LED =! TEST LED;
}
}
//

//1ms timer calculation method in 12T mode

/Iwork LED, flash once per second

//1000 times counter

//reload timer0O low byte
//reload timer0 high byte
//1ms * 1000 -> 1s

//reset counter
//work LED flash

R IE E SRR T AR A

HHL: 0513-5501 2928 /2929 / 2966
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/* main program */
void main()

{
TMOD = 0x01; //set timer( as model (16-bit)
TLO =TIMS; //initial timer0 low byte
THO =T1MS >> §; //initial timer( high byte
TRO=1; /timer0 start running
ETO=1; //enable timer( interrupt
EA=1; //lopen global interrupt switch
count = 0; //initial counter
while (1); //1oop

}

2. YRR :

/* */
/* --- STC MCU Limited */
/% - T 7N STC89xx F2 41| B Jy HLE I E 01K 1647 58 I 25 / TH B A 20 -/
/* --- Mobile: (86)13922809991 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
AL S e iR e e DR 1 — */
AR B B BT T STORI YA B AR —ooremeeree */

/* */
;/* define constants */

TIMS EQU  O0FAOOH ;1ms timer calculation method in 12T mode is (65536-18432000/12/1000)

;/* define SFR */
TEST LED BIT PI1.0 ;work LED, flash once per second

;/* define variables */

COUNT DATA 20H ;1000 times counter (2 bytes)
ORG 0000H
LIMP  MAIN
ORG 000BH

LIMP  TMO_ISR
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;/* main program */

MAIN:
MOV  TMOD,#01H
MOV  TLO#LOW TIMS
MOV  THO#HIGH TIMS
SETB  TRO
SETB  ETO
SETB EA
CLR A
MOV  COUNTA
MOV  COUNT+1,A
SIMP  §

;/* TimerO interrupt routine */

;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

TMO_ISR:
PUSH ACC
PUSH PSW
MOV  TLO, #LOW  TIMS ;reload timer0 low byte
MOV  THO, #HIGH TIMS ;reload timerO high byte
MOV A, COUNT
ORL A, COUNT+I ;check whether count(2byte) is equal to 0
INZ SKIP
MOV  COUNT, #LOW 1000 ;1ms * 1000 -> 1s
MOV  COUNT+I, #HIGH 1000
CPL TEST LED ;work LED flash
SKIP:
CLR C
MOV A, COUNT ;count--
SUBB A, #1
MOV  COUNT, A
MOV A, COUNT+I
SUBB A, #0
MOV  COUNT+I1,A
POP PSW
POP ACC
RETI
END
T 3 [ R T PR A T HHL: 0513-5501 2928 /2929 / 2966 fEE: 0513-5501 2969 / 2956 / 2947 185
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7.1.2.3 R 2@BEshERER)REMNRIZF (CIEFZILHRIER)
PR e I 28/ TH AR OB R ] B B E ARSI EER, W TN EFTR.

MCU in 12T mode

TFO Interrupt

(8 Bits)

SEIT &%/ TR o K 2: 847 F Bl H e

TLOM s B AN B ALTFO, T B THON R EH2EATLO, THONZAHBRATE, HEIERTHORN
BAAE,

 ERTEROR TR IZ S, EFEROLIEAESM BEMERIER

1. CIEF:

/* */
/* --- STC MCU Limited */
/* --- STC89-90xx Series MCU TO(Falling edge) Demo --------------- */
/* --- Mobile: (86)13922809991 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */

/* If you want to use the program or the program referenced in the */
/* article, please specify in which data and procedures from STC */
/* */
#include "reg51.h"

//TO interrupt service routine

void t0int() interrupt 1 //TO interrupt (location at 000BH)
{

PO++;
§
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void main()

{
TMOD = 0x06; //set timer0 as counter mode2 (8-bit auto-reload)
TLO = THO = 0xff; //fill with 0xff to count one time
TRO=1; //timer0 start run
ETO=1; //enable TO interrupt
EA=1; //open global interrupt switch
while (1);
}

/% */
;/*¥ --—- STC MCU Limited */
;/* --- STC89-90xx Series MCU TO(Falling edge) Demo ----------------- */
;/* --- Mobile: (86)13922809991 */
;/* --- Fax: 86-755-82905966 */
;/% - Tel: 86-755-82948412 */
;/* --—- Web: www.STCMCU.com */
;/* If you want to use the program or the program referenced in the ---*/
;/* article, please specify in which data and procedures from STC  ----*/
/% */

>

;interrupt vector table

ORG 0000H
LIMP MAIN

ORG 000BH ;TO interrupt (location at 000BH)
LIMP TOINT

ORG 0100H
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MAIN:
MOV  SP, #7FH ;initial SP
MOV  TMOD, #06H ;set timer( as counter mode?2 (8-bit auto-reload)
MOV A, #OFFH
MOV  TLO, A ;fill with Oxff to count one time
MOV  THO, A
SETB  TRO ;timer( start run
SETB  ETO ;enable TO interrupt
SETB EA ;open global interrupt switch
SIMP  §

s

;TO interrupt service routine

TOINT:
CPL P0.0
RETI

END
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7.1.2.4 HERI(FNSALITEES)
SR ES1, FEAREIRT, RIS U IR R S TR E O

X E IS 450, AR E I 280/ TLO L THOVE 2N ST 84 T4 . AR A3 1 e
I 250iZ 4R 1K . TLO 5 R SE I 22045 #0467 /T« GATE. TRO. INTOTFO. THORR 5E N i 25 1)
fe GHECEREND » HFHEN 25 1HTRI AL TFL . BRI, THO4Z I 5E N 25 1 rp It o

B3N T B — AN M8 s ih 38 /TH AR M HR (it Y, MR A HLEE = e rr 88 /14
L B HEH T e 88/ 5880, Er8TIA TR RIS FTR1=0, {Z1kit%, TWTOw
PERPIAN E I 45 -

=12 MCU in 12T mode

-,
MCU in 6T mode
TO Pin 4+

SYSclk

mu in 12T mode
SYSclk THO
‘[-J o ; L (8 Bits) TF1 — Interrupt

m MCU in 6T mode

TR1

control

SEIS/TH R0 B3 I8 A7 i Kt
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7.1.3 ERRE/ITHSE1 TEER (5E %8051 2 FHLRE)

A0 2R A RS TMODH M 1(TMOD.5). MO(TMOD.4) IR B, &I 28/ 118088 14 3R A [F i
T AR

7.1.3.1 #2013 EBTES /1T EER)

BERECR 8 I 4 /TR LI 9 136 e I 28/ 78088, A TLIKIRS AL A THT AI8AL Fraa e, 4w
TR AEAOMHRAE XS T3 I 4% LAE i 202 A R AT

MCU in 12T mode
SYSclk o
ﬂ MCU in 6T mode

INTI

SE IS #5 /T B 1 EORE 0: 1360 I 2% /T B ds

GATE=0 (TMOD. 7, AITR1=1, JIEIF 280140, GATE=1IF, Fo¥F 1AM NINT 1201
BFES 1, IXFERTSZELK % M & . TRINTCONZS 7785 N IS4,  TCONZF A7 8% 2L (1) AR Th e ffiid
DL T TCONTF 7 25 B/ 4H

BCT=01F, ZEEITIERED RGN BH 0 0k, TUG IR 8, T1 AR 2y
Ko BOT=10, ZEITERLDIN K AP3.5/T1, BITITAELEHE05 R

STC89CSIRC/RD+ R FI H. WL I 28 P AP Hos 2. — A2 12THER, 12/ e 8hn
1, 54418051 FHLAHE; Ao —F 26T, F6/MNEENL, EHERESS051E F L2
%, TR RAE BT S R I ZESTC-TSPYw AL ds ik 1
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7.1.3.2 RN 1(160LERT /T8 R HMIKIZRF (CIZRF KL RIZRF)
A RN E I 28 /B 1R N 160 e it 88 /i 5Es, T BFTR.

12 MCU in 12T mode

SYSclk *{ J\O
H MCU in 6T mode

IS o THI |—>lnte t
T1 Pin Ay T8 Bits) (Bblts)| > TF1 Trup

TRI control

GATE

INTI

SE IS A5/ B AR ORI 10 16608 I 2% /1T i as

AU, R 2R 1AL BN 1600 B 25 /1 8es, HHTLIRISA AITHIHISAL A At TL1AISAHL
Vi tH R THLREAT ,  TH1 %0 H B AL TCON A [ H AR EAL TR L.

4GATE=0 (TMOD.7)iF}, WITR1=1, N5ER 35 1H4. GATE=1H], FvVF A% INT 1% ) 2
BPER1, SXAE RSBk SE M & . TRIATCONTT 748 P il 67,  TCONZF A7 &% %07 1) B AR Th R 4 ik
WL 5 TCONFF A28 4

MOT=0/F, £ I IERS RGBS, T IS Bh R 5, T1 TR ey
Ko BOT=11F, ZEIFFERERIN K5 AP3.5/T1, RITITAEE 05 .

STC89CS51RC/RD+R AL LI & I 288G AT HBOE 2. —Flo2 12T, & 12044
5418051 8 FiLAHIE ;s HA—FR6THER, 6B &hml, HERELKS051H FHLH2
o TIHEFRIERET S RIS fESTC- ISP AL 28 h ik & .

og <

f

B ES B T A RAF FHL: 0513-5501 2928 /2929 / 2966 fEE: 0513-5501 2969 / 2956 / 2947 191



STC89CSIRC/RD+RFIH e r A FF M : www.STCMCU.com

I AR S 4 1 13922829991 WF A& Bt 1] < 13922809991

ER 1 TR 1600 E AT 28 /T BRI A2

1. CIEF:
/% */
/* -—- STC MCU Limited */

/¥ - BIRSTC8Ixx 7 51| L Fy HLE I 4% 11 16407 58 I 8%/ B i o —+/

/* --- Mobile: (86)13922809991 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
I R EALE R A B ST G AR, e - */
/* VG LERR T A S B AR BT A T STCH kL AR T - */
/* */
#include "reg51.h"
typedef unsigned char BYTE;
typedef unsigned int WORD;
//
/* define constants */
#idefine FOSC  18432000L
#define T1MS (65536-FOSC/12/1000) //1ms timer calculation method in 12T mode
/* define SFR */
sbit TEST LED =P170; /Iwork LED, flash once per second
/* define variables */
WORD count; //1000 times counter
//
/* Timer0 interrupt routine */
void tm1_isr() interrupt 3 using 1
{
TL1 =TIMS; //reload timerl low byte
TH1 =TIMS >>§; //reload timer1 high byte
if (count-- == 0) //1ms * 1000 -> 1s
{
count = 1000; //reset counter
TEST LED=!TEST LED; //work LED flash
}
}
//
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/* main program */
void main()
{
TMOD = 0x10;
TL1 =TIMS;
THI1 =T1IMS >>8;
TR1=1;
ET1=1;
EA=1;
count = 0;

while (1);

2. YRR :

//set timer1 as model (16-bit)
//initial timer1 low byte
//initial timer1 high byte
//timerl start running
//enable timer] interrupt
//open global interrupt switch
//initial counter

//loop

/*
/* --- STC MCU Limited

*/
*/

J¥ - RS TC8Ixx A L J1 HLIE I 45 11 1657 % I &%/ T B Ak -+/

/* --- Mobile: (86)13922809991 */

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

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

/* --- Web: www.STCMCU.com */
AL S e 331 PR e Ao DR 1 — +/
B e T e e AU G R LWL g — *

/* */

;/* define constants */
TIMS EQU 0FAOOH

;/* define SFR */
TEST LED BIT P1.0

;/* define variables */
COUNT DATA 20H

;1ms timer calculation method in 12T mode is (65536-18432000/12/1000)

;work LED, flash once per second

;1000 times counter (2 bytes)

ORG 0000H
LIMP  MAIN
ORG 001BH

LIMP  TMI1_ISR

R IE E SRR T AR A
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;/* main program */

MAIN:
MOV  TMOD, #10H ;set timerl as model (16-bit)
MOV  TLI, #LOW TIMS ;initial timerl low byte
MOV  THI HAHIGH TIMS ;initial timerl high byte
SETB  TRI1 ;timer] start running
SETB  ETI ;enable timerl interrupt
SETB EA ;open global interrupt switch
CLR A
MOV  COUNT, A
MOV COUNTH+I1, A ;initial counter
SIMP  §

;/* Timer1 interrupt routine */

TMI1_ISR:
PUSH ACC
PUSH PSW
MOV  TLI, #LOW TIMS ;reload timerl low byte
MOV  THI, #HIGH T1MS ;reload timerl high byte
MOV A, COUNT
ORL A, COUNT+I ;check whether count(2byte) is equal to 0
INZ SKIP
MOV  COUNT, #LOW 1000 ;1ms * 1000 -> 1s
MOV  COUNT+I1,#HIGH 1000
CPL TEST LED ;work LED flash

SKIP:
CLR C
MOV A, COUNT ;count--
SUBB A, #1

MOV  COUNTA
MOV  A,COUNT+1

SUBB A#0
MOV  COUNT+LA
POP PSW
POP ACC
RETI
END
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7.1.3.3 FER2BNM ENERER)LEMKIZF (CIEF

RCHRIEFF)

SRR T SE I 4% /T Has LR DR T B Sh B R I8 AL THE AR, W T T

U in 12T mode

SYSclk

n MCU in 6T mode T TLI1

| @ Bits)|

l TF1 |—> Interrupt

T1 Pin

(8 Bits)

TE R 2% /T R 2: 847 B Bh E 2%

TLIA % AN B ALTFL, T HKTHI N R EFHFEATLL, THINSHREME, HERENTHIA

HAAL,

 ERTER FREREVIIRAEF, ERER TIFAESGI BB ERRN

1. CiEF:

/* */
/* --- STC MCU Limited */
/* --- STC89-90xx Series MCU T1(Falling edge) Demo ----------------- */
/* --- Mobile: (86)13922809991 */

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

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

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

/* If you want to use the program or the program referenced in the */
/* article, please specify in which data and procedures from STC  */
/* */

#include "reg51.h"

//T1 interrupt service routine
void tlint() interrupt 3
{
PO++;
H

//T1 interrupt (location at 001BH)

T 3 [E S T PR A ) FHL: 0513-5501 2928 /2929 / 2966
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void main()

{
TMOD = 0x60; //set timer1 as counter mode2 (8-bit auto-reload)
TL1=TH1 = 0xff; //ill with 0xff to count one time
TR1=1; //timer1 start run
ET1=1; //lenable T1 interrupt
EA=1; //open global interrupt switch
while (1);
}

2. [CRiERF:

e */
;/* -—- STC MCU Limited */
;/* --- STC89-90xx Series MCU T1(Falling edge) Demo ----------------- */
;/* --- Mobile: (86)13922809991 */
;/* --- Fax: 86-755-82905966 */
;/* --- Tel: 86-755-82948412 */
/% -—- Web: www.STCMCU.com */

;/* If you want to use the program or the program referenced in the */

;/* article, please specify in which data and procedures from STC  */
/* K

s

;interrupt vector table

ORG 0000H
LIMP MAIN

ORG 001BH ;T1 interrupt (location at 001BH)
LIMP TIINT
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ORG
MAIN:

MOV
MOV
MOV
MOV
MOV
SETB
SETB
SETB
SIMP

0100H

SP, #7FH
TMOD, #60H
A, #OFFH
TLI, A

THI, A

TR1

ETI

EA

s

;T1 interrupt service routine

T1INT:

CPL P0.0

RETI

END

;initial SP

;set timerl as counter mode?2 (8-bit auto-reload)

;fill with Oxff to count one time

stimer] start run

;enable T1 interrupt

;open global interrupt switch

R IE E SRR T AR A

HHL: 0513-5501 2928 /2929 / 2966

fEH: 0513-5501 2969 / 2956 / 2947
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7.1.4 BEIntel 8051 5 ¥ EBT250/189 R F 25451

[BI1Y iy /i gnfe, it/ TH s N e R 25 08 ARYE N ER, BT
Gk, IEMREEEST, IEEEA SRR, S RS R, S E A S .
WEREE, BET RS R
1) TAEJ7 R3zH 7 (TMOD. T2CON) HIEHE ;
2) THEWIE ()71 88 373 A THx. TLx. RCAP2H. RCAP2L;
3) T RVFAZETx EAREE, 8 ML s
4) Ja/IERI TR W B .
UL E I /T H 2 0ml o — R B A4
8051 R A1 By LI 5 B 88 /T AU AR 08 L DAAOIN LEAT TR0, R In i 4as, ik, 5t
AR E N LRI BB E AT EWEE AT B A AE 28 THx . TLx 25, 17 26 40K S B v 5008 LA
2%, 2P, 2R AN, DAFLAMDIE A iAo 15 B THx A TLx .
Vo LR BUE X, B K E An (n=8. 13. 16) , NI ATHE S THx . TLx it
e N2 —x, NP2 BB . Blin, TR oMK E 134, Min=13, LI2" Mk,
TAE G RIRHHEK E 16, Min=16, LA, Fril, H8WIMEN (x) = 2.

XFFRERAEI, SRS HLAS A, ML S 0 EAE DIA G A, R AR B
F R GEPT i B A S AL &% F 0B LAz Sy 5], L2 919 -

12 12

N nf:l:ﬂ\:: = =
LA A e AL us 2us

bR ERS I ] Te = x « Tp

X ToLa AW, TP € Ia], ONPT ik $kc. ToMTp—BON CRME, £E5RH
Tp/a BRI AT SRAFAT T TH A x, FRRExoRAMY, RISRAFE R 8yiME. 8P

(x) fp= 2" - x
Bhn, BEREIATe = 5ms, HLEEHITP = 2us, AR ERHHkE
5ms
= _ v
X s 2500{X

Wik F TAE 71, Min=16, 0 8% B A 5 i A ) - SO N -

(x) fh= 2" - x=65536-2500=63036, I Tkt oAl LA SO+ /NI A BISRIFAES
57 }93CHEE NTLx, =580 AF6H%E N THx H o

TAEAO. 1. 20 E R IHEIRES) 798192, 655361256,
XM R B, N TR SERR TR BRI 5 AR 3 s A 7S kA R AT

198 B ESA T AR AT ML: 0513-5501 2928 /2929 / 2966 B2 0513-5501 2969 / 2956 / 2947
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[F2) it/ 5ss N A gmfe, RN RS, e /8, R ETe
= 10ms, FAFEN12MHz, & 10ms ] EHIEREE . &2 TAET 1. tHEAEWIE: K8
PSEHIME NFOH, w847 #11H NDSH.

(D ¥lsFER

PBHIaaH, — AL ERE R AR BT SR € I/ T B ae 2 AT ThRE 1 M S RO E S5 TUE.
FEFF, ARG R P T -

START:
; FRFER
MOV SP, #60H s RE HERR X 35
MOV~ TMOD, #1OH s EFETL. ERELEL, TAET
MOV THI, #ODSH ; WEETTHEIE
MOV TLI1, #OFOH s WERTHEIE
SETB  FA ;
SETB  ET1 ;} jLed
; HABYIIEAAR T
SETB  TRI » JAEITUFGTHN
: G FHEF
(2) PRSI
INTT1: PUSH A ;
PUSH DPL ;}fﬂiﬁ;{%#}ﬁ
PUSH DPH ;
MOV TLI1, #0FOH ;} R E I
MOV THI, #0D8H ;
s BT AL EE AR
POP  DPH ;
POP  DPL ; } MRS
POP A :
RETT ;AR [A]

B ES B T A RAF FHL: 0513-5501 2928 /2929 / 2966 fEE: 0513-5501 2969 / 2956 / 2947 199



STC89CSIRC/RD+HR I T HLIER  HARSCFEMGES - www.STCMCU.com I B AR 37 #7: 13922829991 A& i ] 13922809991

X HER T HWIRS TR R AR . STC8IC51RC/RD+ R H1 B Fr WL T & T o< e vp
Wr, FE—ANREFTWYERBEAENTFNHIT, —REMMERHT, HHEHERELSERHIERNH
W il 55 AP X 2347

[ SFARERIE Bk 5 o Sed g I/ T+ B de 28 AT ok B ks g A, H t AT 32 P 5 I /3
B 0ml g /T E S VAT SE B . A e i/ RER0 (T0) LR #Eat, TAE R 1xt
INTO5| I _E F 1F Bk rh 3R 47 fik 9 ko

INTO 8| i
T TOH % T
Ja 3l fE1k
VEEGATENT, HLEsEIATP Nlus. AHIFER BLm b in T
INTTO: MOV TMOD, #O9H 3 WTONER 7301, GATEAIL

MOV TLO, #0OH

’ vE
MOV THO, #001 ;} THO- TLOTE0

CLR  EX0 ;. FINTOH My
LOP1: JB P3.2, LOP1 ; EFFINTO S| B 5
LOP2: IJNB P3.2, LOP2 s SRFEINTOS| A i P
SETB  TRO : JHENTOH AR THEL
LOP3: JB P3.2, LOP3 ;S5 INTOfE BT
CLR  TRO ; A= 1ETOH %L
MOV A, TLO s AT EUE %A
MOV B, THO s R AUEEB
: s THELRK SR b 3

200 B ESA T AR AT ML: 0513-5501 2928 /2929 / 2966 B2 0513-5501 2969 / 2956 / 2947
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[14Y  FIH e /T B AR 0 sl I/ 114028 LA Tt 11 50 R o M0 w0 N ity 11 76 2 FH 82 11

FESEE N ] 2R gt b 8 2 LR B PSSR R IR INTORTINT LANE Y, 1 e I /v 2as AT
2o, WARRE TS T8I SN b Wil . B 5E I/ TGS LS SR AR B X A 7 oK
2 CHZhEREN) , WETEYMEANFRE, T DN — N AR kR, H5as B 03 H
B LR W RARSALTF UYL, [ BRI, AR T 3880 — > Fh s s W
Hi. BAER/THEEST (T KPR E s A WS R 7 a8 . AR n i T .

(1) FEFE:

ORG
AJMP
ORG
LJMP
ORG
MAIN:
MOV
MOV
MOV
MOV
SETB

SETB
SETB

0000H
MAIN

001BH
INTER

0100

SP, #60H
TMOD, #60H
TL1, #OFFH
TH1, #OFFH
EA

ET1

TR1

: HERF

s BETIHR IR 552

; ERERFAD

; BEEMERX

s BCEEM/THEERL, TR0 2
s R H

3 FFHs
3 FFERT /TS 1R b
s JRBERN/THEES L

T I R T A PR ]

HHL: 0513-5501 2928 /2929 / 2966

fEH: 0513-5501 2969 / 2956 / 2947
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(2) PWIRFIES (AR PERL IS )

ORG 1000H
INTER: PUSH A :

PUSH  DPL ; I N AR

PUSH  DPH

j } o 4 2 R

POP DPH

POP DPL ; 7 Ak R

POP A

RETI ;5 AR A

S T AR 55 A ) 2 A 3

(%151 FENH ARG ELPL OFIPL. 153 i 125200 u sF1400 v sHIT7 . Ak, RS
eI 2/ THEER0 (T0) , w73, EMAN6MHz, TP=2u s, ZiT5E1ErHECNICHA
38H.

AGIFE 7 B i G
(1) ¥IIAHFRERF B

PLTO: MOV~ TMOD, #03H ; WETOE R 77303
MOV TLO, #9CH s WETLOYIME
MOV THO, #38H ; WETHOWMAE
SETB  EA
SETB  ETO N S
SETB  ET1
SETB  TRO : A3
SETB TRl o =E)

202 B ESA T AR AT ML: 0513-5501 2928 /2929 / 2966 fEE: 0513-5501 2969 / 2956 / 2947
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(2) BT AR 55 72 7 B

1)

INTOP:
MOV TLO, #9CH ; EHTREYME
CPL P1.0 ;3 XPPL. Ofr 15 5 HUx
RETI ;5 AR [A

2)

INT1P
MOV THO, #38H s BT EAIME
CPL P1.1 ;3 WPL 1 HE 5 BUR
RETT ; IR [A

FE SR N FH o S R B T AR A T

(1) SERF/ T Hak (K S

SERS /T BES R At BUE 2T Rl 0% Y 1 EHLE SR P WAL B, el A RRAE A B Bl
A7 o AEA IR0 375 5K r W7 21 FE LR 2 A B 4 L AR BERAE AL IR (RIS, FLK R A I it I SR
BB A RTA R, — AR E N3 HLE AL L, ey Semf A B Rk %E. K%
WO 7 6 ] BIEANTE, AE R BORSCIN PR 237 5 DR AT AME S it -

T ey e b S S AR TR SE RN, X E I/ B AR5 R0 T E A A S —
e FH T v T S N T SR A S AR B R 22 RN 2 IR HOE S AN R W E /K i
TP T N GERS , U E R TR 55 R B EOME R SRR 1A T BE T SRR =,
gl FH T Il S

Blane w7 RIBCE R o, BT IR RS ARG iR %2 . X A& MR A
ENBAMEINE LIRS RGUGZARZE . TR, RIFE WAk S5 RE FP RO THx . TLx EEFT & i
BAMERS, BORETHx TLx M 8103 B SCHHT MOJTAr Ak Sk THAUE B, JF A2 2 R T B o
FATE R E . R AME T

T 3 [E S T PR A ) HHL: 0513-5501 2928 /2929 / 2966 fEE: 0513-5501 2969 / 2956 / 2947 203
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CLR  EA s 2E 1L

MOV A, TLx s BRTLxH St A

ADD A, HLOW : LOWA R 19 v 29
MOV TLx, A s WERFITHEIE
MOV A, HHIGH s T T IXA
ADDC A, THx T ECME M
MOV THx, A s R uib e
SETB  EA : JTr i

(2) BAEBOSAT T EUE

TEBNASTHGSAT W @ I /TH B T BB R, WRAIER, e se e . XRFENA
A BETE [F) — B 22 [R] B S B TH RI TLx (R v B Bedn, SBiTLx S i3eTHx, R E B/ TH s i
TIBATIRA, TEBLTLxA WA 7= AR M THx AL, T PE L THX AT S P2 AR AL, X B 15245 PR THx AN )
T [FFE, JoiETHx S EETL ] G A .

— b T R VR SRR THR, JEIRTLx, K OR AR I THEEAT FL B 2 W s
MOEARSE, MR E e B, BUEE FRERE, EEEANE RN EE. E
A AR G R

RDTM: MOV A, THx ; BEHLTHX A
MOV RO, TLx ; EELTLxfEROH

CJNE A, THx, RDTM ORI IRTHXAR, 5 AHAE, A1)

o HIERS, FEFAE T IAT, 75 0 B3
MOV RI, A . W THxAE TR

204 B ESA T AR AT ML: 0513-5501 2928 /2929 / 2966 B2 0513-5501 2969 / 2956 / 2947
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7.2 EBTEE/ITHRST2

SRR — AN OALE I /83 . I 1 B Rk T RS 27 47 33 T2CONH JC/T207, Al AR s
I E RS (RS T RE A A7 2 T2CONFI IR I R BT

SEI 28/ TH BB 21K M S P A 2

e e fr ik 2 H A5 -
e i AL op Lep | HhutE
T2CON | s 2328 2i /245 | C8H| TF2 | EXF2 |RCLK|TCLK |EXEN2| TR2 | ¢/T2 | CP/RLZ [0000 0000B
T2MOD | sERf 282803778 [ COH - | - | - | - | - - | T20E | DECN [xxxx xx00B

Timer / Counter 2
RCAPZL Reload/Capture Low Byte CAH 0000 0000B
Timer / Counter 2
RCAPZH Reload/Capture High Byte CBH 0000 0000B
TL2  |Timer/ Counter 2 Low Byte| CCH 0000 0000B
TH2 | Timer/Counter 2 High Byte |CDH 0000 0000B

AATERT2CONGE I #8215 1 Z /7 88) S AL I DD RES A
T2CON Hibl: 0C8H HAE: 00H
CIEDAS SIS

6 5 4 3 2 10
| TF2 | EXF2 [RCLK | TCLK [EXEN2 | TR2 | /T2 | CPRIZ |

A e Yire
T2CON.7/ TEF2 ENF R bR . EW % N B AT, A0 R RS .
MRCLKELTCLK=1 B, TF2¥ALBE AL
T2CON.6/ EXF2 SER RS20 bR & . MEXEN2=1 H T2EX [ f1 Bk A = Ak i Rl 2

Bet, BXF2EAL. EH2R2rh i E GERS, EXF2=10CPUM
b 1) B A AT S I g2 TR W PR . BXFRA A Z0 T A5 %
TE B /3BTRS (DCEN=1) 1, EXF2A2 5|y

T2CON.5/ RCLK P Bibr L. RCLKE LIRS, i 2820w Bk 7R Ee 47 10
R LRI 03 B S i 8 . RCLK=0R, 5 72 i 22 1135 H ik ol
VRN B AT DA 0 AR 203 1 AL i

T2CON.4/ TCLK FOERBPbRE . TCLKEAIRS, &R 22 )% H ik /E 8 847 0
R LRI 3 R IE I B . TCLK=0M, 72 I 28 1138 H ik
1B ER AT DL RN 3 A I I 4

T2CON.3/ EXEN2 SERF AR RE bR G . Y EAL HoE B AR 2 RAE A AT R
BRET, FUVFT2EX Spb A8 = AR il IR B 4% . EXEN2=0H, T2EX
AR 6 A5 o) 5 B %2 52K

B ES B T A RAF FHL: 0513-5501 2928 /2929 / 2966 fEE: 0513-5501 2969 / 2956 / 2947 205
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fir
T2CON.2/

T2CON.1/

T2CON.0/

T iRe
TR2 ER 22 JEah/fEIREi. B iR shE 88
C/T2 SERT S/ B IERE.  CERTER2 )
0 = NIEFER2E (SYSclk/12 BESYSclk/6)
1 = AMBHEMEEE CRBEA &)
CP/RL2 fHigk/EabrL ., BALEXEN2=1I, T2EX )17 Bk A% 7 A il 5.

5% EXEN2=0M, SEINF 28295 M Bk T2EX A F kAR i my i 52 i
PR EhESE, YRCLK=1 B{TCLK=1 B}, %A1 TEk H e Se s
H oA N B B A

SEN B2 SRR AR F3R. BShERAE R GERu it A MR kA 8. IX3FhiE
A HT2CONHF AL BE T IR SE CIN I RTFD

SE I 221 TAE T 50
RCLK+TCLK | CP/RL2 | TR2 2
0 0 1 IS ERS
0 1 1 1647 Hii 3k
1 X 1 PR R AL A
X X 0 (C3%ip
T2MOD : g %/t Has 2 3 728 (A nl A F-4k)
SFR name | Address | bit B7 | B6 | BS | B4 | B3 | B2 B1 BO
T2MOD 0C9H name - - - - - - T20E | DCEN

T20E: SEN 282 #HifEaefs

DECN: [n] Fit$fERefr. embase nfc B b/ m N i-Has
s« P HE L, IXEALERK80C51 Z A= b b SR S BB AR . AEX IS
T, PAE AEMREA, AN AR RORER, e RMERN N0, XA N ROR A
B, BERME N AR AL R R A E Y .

206 B ESA T AR AT ML: 0513-5501 2928 /2929 / 2966 fEE: 0513-5501 2969 / 2956 / 2947
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7.2.1 ERTER2HIEIRIER

FER DA, @I T2CONH FEXEN2 L B 2N T, 4 SREXEN2=0, & I 88 2/F A—~ 1647
SERT AT ERS (FRT2CONHRC/ T2k ) , Ha i B TR CGERR2is M AREN) o ZAmT
T Al Gl RETEZF A7 4% I e i 282 R Wi BEAZET2) o GnSREXEN2=1, HUL E#5iA
AIE, (EBIN T — AN, EDANESANT2EX 1R ), K i 2% 2 TL2 RN TH2 1 24 i 4% E il
FRFIRCAP2LAIRCAP2H. H 4, T2EXA 7 BEAS i T2CONT (EXF2 B A7, EXF2ARTR2 —kEREMS =4
R L I B2 e A T AR ], e I S 2 o T R 45 Rl 5 A 1) TR2 FEXF2 K A 5
PR E , WIRE TEPTR. R, TL2RITH2 R E R #i(E, 2 HT2EX
FEAERIRERT, A AT2EX [ S Bk AR SRS AR 1/12 (2B i) 811/6 (6R 4
R .

MCU in 12T mode

e ¥
MCU in 6T mode C/T2=0
f C/T2=1
T2 Pin control

BeAsk TRy P SEM 82

T2EX Pin 7o

control

SYSclk

EXEN2

B s B g 29l siAsi 2

T 3 [E S T PR A ) HHL: 0513-5501 2928 /2929 / 2966 fEE: 0513-5501 2969 / 2956 / 2947 207
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7.2.2 ERER2HBEINEZRR B/ 158 IS

1667 BB BRI, el 282 ANEEC/T20 B e i a8 /i 5 Es, s i b iy /o1t
Blo HHEU T A& HDCEN G- B REA) #ise i, DCENA T-T2MODZFF78s /1, T2MODE 1724
BT RS Fras. MDCEN=0 K, Eh g2 BRAAM L% 4DCEN=1 K, @t
w22 A T2EX #fE bt alidm it Ee. B2 WO T 4DCEN=0 I, En#s2 Hahidmiits. £
ZAE A, BT B EXEN2A AT IR . W0 SREXEN2=0, SENT#S2 IHIM L SI0OFFFFH, JfAE%S
HIEWTR2E AL, SRS IGRCAP2LAIRCAP2H A [ 167 AR AE v B s (B e N S8 I 282, RCAP2LAN
RCAP2H B 2 8 I A A T 1)

UNSREXEN2=1, 1647 55 4 nl i e s L B T2EX A 1 B0 f1 Bk AR SE PR . otk 47 Bk A% [ ISFEXF2
BA . WS e e W hE, Y TF2EEXF2 B 1IN P24 rh . ZE&I3H, DCEN=11}, sEmf
A2 BT A AR SV T2EX BB T . 4T2EX B B, @Eif#s2 #iEi
B, 1HEE|OFFFFHJG i H FE BEALTR2, B P2 AR rh b (SR A g GE D o S i 28 2 Ffvas H A
RCAP2L FIRCAP2HH (116 ALAEAE A BB 3 8 (E i AN TL2 R TH2

MT2EX B 0, B d e I B2k gt B, M TL2 AN TH2 1 51 3145 T-RCAP2LAIRCAP2HE , 72 i

fRre AT,
U in 12T mode
SYSclk \O—+

n MCU in 6T mode C/T2=0 TL2 TH2

C/2=1 (8 Bits)
T2 Pin control Il
reload, i‘i

e -ttt
wh b
B2 210 B 2 280 (DCEN=0)
— MCU in 19T mode Down Counting Reload Value Toggle
SYSclk II
[ | Y MM
MCU in 6T mode TH2 A" IR
f 8 Bi 8 Bi "
T2 Pin control ( nS) { “S) V’ H b
TR2 I I
RCAP2LJ|RCAP2H
rearfrearn)
Up Counting Reload Value

K3 a3 2 [ 3h 2 (DCEN=1)

208 B ESA T AR AT ML: 0513-5501 2928 /2929 / 2966 fEE: 0513-5501 2969 / 2956 / 2947
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(] Eitipa

Hiudk:

MSB

Rt AT 5

LSB

RAE

T2CON | SERf 882527 F4s |C8H

TF2 | EXF2 |RCLK | TCLK | EXEN2 | TR2 | /T2 | cPRIZ

0000 0000B

T2MOD | Elf g2t 2r s | COH

- | m20E | DECN

xxxx xx00B

B 1B AR R A R, T2CONAN BB TR2GL B E, TR2ML T B E R R S E S 48 R
ROV T T24E 8 I 38 AT s 1 A 1 B 7V

T2{E E I 25 T2CON % B
N T2CON
B PTIRR] SR
1643 %% 0000 0000B / 00H | 0000 1000B / 08H
1607 fifi 3k 0000 0001B/01H | 0000 1001B / 09H

P A R A A BRSO A AR ) R

0011 0100B/34H | 0011 0110B/36H

AR 0010 0100B/24H | 00100110B /26H
W%k 0001 0100B / 14H [ 0001 0110B / 16H
TR B 2e T2MOD K P &
N T2MOD
B R e
1647 0000 0010B / 02H | 0000 1010B / 0AH
ERIERS 0000 0011B/03H | 0000 1011B / 0BH

(1) Bzl A2 i i i BEAT i SR B3
(2) AhBFEdl: M/ H IF B T2EX (P1. 1) R A P S kAR I 7= A 4 g RoR B2 (et

2T R R R AR T BR AN

B AL TR A

HHL: 0513-5501 2928 /2929 / 2966
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7.2.3 ERERRUERITORFER L E R RENKIZR (CIEF AL RwIER)

ZIAF AR T2CON AL TCLKAT (B) RCLK ARV M RE B 28 1B € B 2% 23845 58 AT R IR A I 1
R YTCLK=0l}, EBT &% UERNHEAT O RIER R KRS UTCLK=11), ERg82/F R iT 0
RAL PR IR o RCLKX B AT O e A FIRE IR A o i ix 2, B 4T D RE1S B TH
ORI RO R, — M@ B 28 174, A — ANl e i a8 2/ 2k . W4T R R e I 4
QTARTEH R R R AN, 5 ENE BBl MTH2E A, PR R A #5805 5 I 4%
251728 FFT R ROk B 27 AF 28RCAP2H FIRCAP2LII 1647 [K{E, 2747 #SRCAP2HAIRCAP2L [ {E H A
TE. 24 TAEFR RS, PRl T2 A ke :

B ARSI R= CGER 2828 %) /16

Timer 1
Overflow

MCU in 12T mode
H MCU in 6T mode C/T2=0

C/T2=1

SYSclk

T2 Pin control
Bk (2
T2EX Pin R ; EXF2 TE I %2
|control i

EXEN2

P4 g I 22 R g S R R 2 R AR A AR

SENZSTECE K e 8“0 7, RN L, Eﬂj‘%ﬂﬁiﬁﬁf “ER” 7k
(C/T2=0) o MR #2ENE R80T, CREREANFR TR R R AR 10 2R 8 24E N e i
R, TSRS AR (1/6 801/12 JRGME) o MeEhf a2 fEARRER R A8,
BAE6 WA, DR SR (2R AU A 1/ 1248 0%

X B AR T

X [65536-(RCAP2H,RCAP2L)]|

B LABLR3 30 = =

A n=16 (6RF B 332 (128 %P8E) ; [RCAP2H, RCAP2L]&RCAP2HAIRCAP2LI
W2, N6 PR T HE.

WEAFTR, ER A2V NBERRR R AER, Y57 83 T2CONH FIRCLKFN (5) TCLK=1
i, e RR2E MR R R AR B A . T TH2RE IR AN BALTR2, WA A, XFEY
SEIS 252 VERVRRF R RS, BN a2 AL g AR 1k . WIREXEN2 (T2AMRERERRE) $iE
fi7, TET2EXHHH1 B0 FI#542 BAIEXF2 (T2 AR EAL) , (HIFASE (TH2, TL2) FEHr
4, (RCAP2H, RCAP2L) .

210 B ESA T AR AT ML: 0513-5501 2928 /2929 / 2966 fEE: 0513-5501 2969 / 2956 / 2947
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e AR FAE AR R A g, WIRFREL, T2EXAT B I A b T . i #s AR
TR R RAEZBATT, MIAZNTH2ATL2 #4785, RERR—ARESEE] (fosc/2) B
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ERER2ERIT R R LS RHMNRIEF (CIEF L RIZF)

1. CIEf%:

/¥ */

/* --- STC MCU Limited */
% o RSTCSIxx R 51 W LI N S22 M B R A S R P/

/* --- Mobile: (86)13922809991 */

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

/¥ --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
L S 2ie  E E ie @ I oy - S — *
JEF T S Iyl g 001 e e — *

/¥ */

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

sfr T2CON = 0xCS; //timer2 control register
sfr RCAP2L = 0xCA;

sfr RCAP2H = 0xCB;

sfrTL2 = 0xCC;

sfr TH2 = 0xCD;

typedef unsigned char BYTE;
typedef unsigned int WORD;

#define FOSC 18432000L //System frequency
#define BAUD 115200 //UART baudrate

/*Define UART parity mode*/

#define NONE_PARITY 0 //None parity

#define ODD_PARITY 1 //0dd parity

#define EVEN_PARITY 2 //Even parity

#define MARK PARITY 3 //Mark parity

#define SPACE_PARITY 4 //Space parity

#define PARITYBIT EVEN_PARITY //Testing even parity

sbit bit9 = P2"2; //P2.2 show UART data bit9
bit busy;

void SendData(BYTE dat);
void SendString(char *s);
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void main()
{
#if (PARITYBIT == NONE_PARITY)
SCON = 0x50; //8-bit variable UART

#elif (PARITYBIT == ODD_PARITY) || (PARITYBIT == EVEN_PARITY) || (PARITYBIT == MARK_PARITY)

SCON = 0Oxda; //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

TL2 = RCAP2L = (65536-(FOSC/32/BAUD)); //Set auto-reload vaule
TH2 = RCAP2H = (65536-(FOSC/32/BAUD)) >> 8;

T2CON = 0x34; //Timer2 start run
ES=1; //Enable UART interrupt
EA=1; //Open master interrupt switch

SendString("STC89-90xx\r\nUart Test \r\n");

while(1);
H
/*
UART interrupt service routine
*/
void Uart_Isr() interrupt 4 using 1
{
if (RI)
{
RI=0; //Clear receive interrupt flag
PO = SBUF; //PO show UART data
bit9 = RBS; //P2.2 show parity bit
}
if (TT)
{
TI=0; //Clear transmit interrupt flag
busy = 0; //Clear transmit busy flag
}
H
/*
Send a byte data to UART

Input: dat (data to be sent)

Output:None

*/

R IE E SRR T AR A
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void SendData(BYTE dat)

{
while (busy); //Wait for the completion of the previous data is sent
ACC =dat; //Calculate the even parity bit P (PSW.0)
if (P) //Set the parity bit according to P
{
#if (PARITYBIT == ODD_PARITY)
TB8 =0; //Set parity bit to 0
#elif (PARITYBIT == EVEN_ PARITY)
TB8=1; //Set parity bit to 1
#endif
}
else
{
#if (PARITYBIT == ODD_PARITY)
TB8=1; //Set parity bit to 1
#elif (PARITYBIT == EVEN_PARITY)
TB8=0; //Set parity bit to 0
#endif
}
busy = 1;
SBUF = ACC; //Send data to UART buffer
}
/*
Send a string to UART
Input: s (address of string)
Output:None
*/
void SendString(char *s)
{
while (*s) //Check the end of the string
{
SendData(*s++); //Send current char and increment string ptr
}
}
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/* */
/* --- STC MCU Limited */
/% - 7~ STC89xx Z2 F1| 81 ML At B 8 2 It 4% 236 2 48 DI -/
/* --- Mobile: (86)13922809991 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
L &2 T i P e s N — *
e e T I S U 1 i VO  g — *

/* */
T2CON EQU 0C8H ;timer2 control register
TR2 BIT T2CON.2

T2MOD EQU 0C9H ;timer2 mode register
RCAP2L EQU 0CAH

RCAP2H EQU 0CBH

TL2 EQU 0CCH

TH2 EQU 0CDH

;/*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
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#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
MOV A, #O0FBH ;65536-18432000/32/115200 = 0xfftb
MOV TL2, A
MOV RCAP2L, A
MOV A, #OFFH
MOV TH2, A ;Set auto-reload vaule
MOV RCAP2H, A
MOV T2CON H#34H ;Timer2 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 "STC89-90xx Uart Test !",0DH,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,RB8
MOV  P22,C ;P2.2 show parity bit
CHECKTL:
INB TLISR_EXIT ;Check S2TT bit
CLR TI ;Clear S2TI bit
CLR BUSY ;Clear transmit busy flag
ISR_EXIT:
POP PSW
POP ACC

RETI
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*
;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)
INB P, EVENIINACC ;Set the parity bit according to P
ODDIINACC:
#if (PARITYBIT == ODD_PARITY)
CLR TB8 ;Set parity bit to 0
#elif (PARITYBIT == EVEN_PARITY)
SETB TBS8 ;Set parity bit to 1
#endif
SIMP  PARITYBITOK
EVENIINACC:
#if (PARITYBIT == ODD_PARITY)
SETB TBS8 ;Set parity bit to 1
#elif (PARITYBIT == EVEN_PARITY)
CLR TB8 ;Set parity bit to 0
#endif
PARITYBITOK: ;Parity bit set completed
SETB  BUSY
MOV  SBUF, A ;Send data to UART buffer
RET
*
;Send a string to UART
;Input: DPTR (address of string)
;Output:None
; */
SENDSTRING:
CLR A
MOVC A, @A+DPTR :Get current char
1z STRINGEND ;Check the end of the string
INC DPTR ;increment string ptr
LCALL SENDDATA ;Send current char
SIMP  SENDSTRING ;Check next
STRINGEND:
RET
END
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TERTRR2(E M dmiZ AT i R R A
1. CREFA
/*

/* --- STC MCU Limited

/% --- STC89-90xx Series Programmable Clock Output Demo ------

/* --- Mobile: (86)13922809991
/* --- Fax: 86-755-82905966

/% --- Tel: 86-755-82948412

/* --- Web: www.STCMCU.com
/* 1f you want to use the program or the program referenced in the
/* article, please specify in which data and procedures from STC

/*

#include "reg51.h"

typedef unsigned char BYTE;
typedef unsigned int WORD;
/1
/* define constants */

#define FOSC 18432000L

#define F38_4KHz (65536-18432000/4/38400)

/* define SFR */
sfr T2CON = 0xc8;

sbit TF2 =T2CON"7;
sbit TR2 = T2CON"2;

//timer2 control register

sfr T2MOD = 0xc9;

sfr RCAP2L = Oxca;
sfr RCAP2H = Oxcb;
sfr TL2 = Oxcc;

sfr TH2 = Oxcd;

//timer2 mode register

sbit T2 = P1"0;
/1
/* main program */
void main()

{
T2MOD = 0x02;

//Clock Output pin

//enable timer2 output clock

RCAP2L = TL2 = F38_4KHz;
RCAP2H = TH2 = F38_4KHz >> §;
TR2 = 1;

EA=1;

while (1);
H

//initial timer2 low byte
//initial timer2 high byte
//timer2 start running
//open global interrupt switch

//loop

R IE E SRR T AR A
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2, LRIERFA

/* */
/* --- STC MCU Limited */
/* --- STC89-90xx Series Programmable Clock Output Demo ------- */
/* --- Mobile: (86)13922809991 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */

/* 1f you want to use the program or the program referenced in the */

/* article, please specify in which data and procedures from STC  */

/* */

;/* define constants */

F38 4KHz EQU OFF88H ;38.4KHz frequency calculation method of 12T mode (65536-18432000/4/38400)

;/* define SFR */

T2CON EQU 0C8H ;timer2 control register
TF2 BIT T2CON.7
TR2 BIT T2CON.2

T2MOD EQU 0C9H ;timer2 mode register

RCAP2L EQU 0CAH

RCAP2H EQU 0CBH

TL2 EQU 0CCH

TH2 EQU 0CDH

T2 BIT P1.0 ;Clock Output pin
ORG 0000H
LIMP MAIN

s

;/* main program */

MAIN:
MOV T2MOD, #02H ;enable timer2 output clock
MOV T2CON, #00H stimer?2 stop
MOV TL2, #00H ;initial timer2 low byte
MOV  TH2, #00H ;initial timer2 high byte
MOV RCAP2L, #LOW F38 4KHz ;initial timer2 reload low byte
MOV  RCAP2H, #HIGH F38 4KHz ;initial timer2 reload high byte
SETB TR2 stimer?2 start running
SIMP §
END
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7.2.5 EBTEE/ R EER 2N IZF (CI2F FOLwizF)
1. CI#EF&

/* */
/* --- STC MCU Limited */
/* --- STC89-90xx Series 16-bit Timer Demo */
/* --- Mobile: (86)13922809991 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */

/* 1f you want to use the program or the program referenced in the */
/* article, please specify in which data and procedures from STC  */
/* */

#include "reg51.h"

typedef unsigned char BYTE;
typedef unsigned int WORD;
/]

/* define constants */
#define FOSC 18432000L

#define TIMS (65536-FOSC/12/1000) //1ms timer calculation method in 12T mode

/* define SFR */
sbit ET2 = IE"5;

sfr T2CON = 0xcS8; /timer2 control register
sbit TF2 = T2CON"7;
sbit TR2 = T2CON"2;

sfr T2MOD = 0xc9; /timer2 mode register
sfr RCAP2L = Oxca;

sfr RCAP2H = Oxcb;

sfr TL2 = Oxcc;

sfr TH2 = Oxcd;

sbit TEST LED = P170; /Iwork LED, flash once per second

/* define variables */
WORD count; //1000 times counter

/]
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/* Timer2 interrupt routine */
void tm2_isr() interrupt 5 using 1
{
TF2=0;
if (count-- == 0)
{
count = 1000;
TEST_LED =! TEST_LED;
}

H
I

/* main program */

void main()

{
RCAP2L =TL2 =TIMS;
RCAP2H =TH2 =TIMS >>§;

/[1ms * 1000 -> 1s

//reset counter
//work LED flash

//initial timer2 low byte

//initial timer2 high byte

TR2=1; /timer2 start running
ET2=1; //enable timer2 interrupt
EA=1; //open global interrupt switch
count = 0; //initial counter
while (1); //loop

}

2. LHRIEFTAE

/* */

/* --- STC MCU Limited */

/* --- STC89-90xx Series 16-bit Timer Demo */

/* --- Mobile: (86)13922809991 */

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

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

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

/* If you want to use the program or the program referenced in the */
/* article, please specify in which data and procedures from STC  */

/*

*/

;/* define constants */
TIMS EQU 0FAOOH

;/* define SFR */
ET2 BIT 1IE.5

;1ms(1000Hz) timer (65536-18432000/12/1000)
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T2CON EQU 0C8H ;timer2 control register
TF2 BIT T2CON.7
TR2 BIT T2CON.2

T2MOD EQU 0C9H ;timer2 mode register
RCAP2L EQU 0CAH
RCAP2HEQU 0CBH
TL2 EQU 0CCH
TH2 EQU 0CDH

TEST LED BIT PI1.0 ;work LED, flash once per second

;/* define variables */
COUNT DATA 30H ;1000 times counter (2 bytes)

ORG 0000H
LIMP MAIN
ORG 002BH
LIMP TM2_ ISR

;/* main program */

MAIN:
MOV  T2MOD.#00H ;initial timer2 mode
MOV  T2CON,#00H stimer?2 stop
MOV  TL2,#00H ;initial timer2 low byte
MOV  TH2,#00H ;initial timer2 high byte
MOV RCAP2L#LOW TIMS ;initial timer2 reload low byte
MOV  RCAP2H#HIGH T1MS ;initial timer2 reload high byte
SETB TR2 stimer?2 start running
SETB ET2 ;enable timer2 interrupt
SETB EA ;open global interrupt switch
CLR A
MOV COUNTA
MOV COUNT+1,A ;initial counter
SIMP  §
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;/* Timer?2 interrupt routine */

TM2_ISR:

PUSH ACC

PUSH PSW

CLR TF2

MOV A, COUNT

ORL A, COUNT+I ;check whether count(2byte) is equal to 0

INZ SKIP

MOV  COUNT, #LOW 1000 ;1ms * 1000 -> 1s

MOV  COUNT+I, #HIGH 1000

CPL TEST LED ;work LED flash
SKIP:

CLR C

MOV A, COUNT ;count--

SUBB A, #1

MOV  COUNT, A

MOV A, COUNT+1

SUBB A, #0

MOV  COUNT+LA

POP PSW

POP ACC

RETI

END
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E£8E RITHHEIE
STC89CS51RC/RD+ZRFI L 7 ML N B Bl A — AN ThREAR 5 1 4 X T8 471045 1, 515418051
B ALR R O 58 238 . WA AN EAMSI IR . Rz rEs, T LA Aos A 8
KLz s REe S NI R, R Rt AR S AN, , BN rds o] L3
H—/NhhEAD (99H) o B/ NE RIS LFR B AT B (5 RFIR Th RS 25 7 28 SBUF
HFATE G R A AR TAE A, A Rh s R 2 v AR, HA R ER, DA
[ A o AR P30 B 28 s P A, PR B AN R R R IR B AN [ 1Y
TAE . EAUAT @ AR s W7 SOl ok AT R A B, AR RiE .
STC89C51RC/RD+Z F By ML ER 47 115 N7 (R RGE A 3505 4 oF 7 (1) 457 B 32 P3.0/RX D AITP3. 1/TxD

STC89CSIRC/RD+ZR A1 B WL B ATIAE 1, B TEUE @GN, 0] 7@ H i il — A~k
ZAHATI0OH, BAE SR —HE, SH T R EITIMNEE.

8.1 RITOMEXFHFR

e e sk B 55 .
5 Eiiipa bk \¥ LSB RDA[E
SCON Serial Control 98H [SMOFE| sM1 | sm2 | REN | TBS | RBS | TI | RI [0000 0000B
SBUF Serial Buffer 99H XXXX XXXXB
PCON Power Control | 87H [smoD|smopo| - | poF | GF1 | GFo | pD | IDL [ 00x1 0000B
IE Interrupt Enable | A8H | EA | - | ET2 | BS | ET1 | EX1 | ETO | EX0 |0x00 0000B
i 01 5 2 o _
IPH EPH‘JWE;&%&?Z? B7H | | PT2H | PSH | PT1H | PX1H | PTOH| PX0H <x00 0000B
=]
AT 2 47 D
- EP%WE?‘&,&E%? BSH | - | pr2 | s |PTL|PX1 | PTO | PXO <x00 0000B
T
SADEN Slave Address | oy 0000 0000B
Mask
SADDR Slave Address A9H 0000 0000B
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1. B1TO¥EHIZF F3ESCONFAPCON

STC89CS51RC/RD+ZRFI . HLIHAT LI A AN 2 A7 4. B AT #8127 A7 28 SCONFN 1
R I PR IR T RE 27 A7 25 PCON

AT ) B A7 24 SCON H IR B A AT 185 11 TAE 7 sURI S sz i Thig . A% Rl T -
SCON : HAT#H|%FFds (AT F-4bk)

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: 4PCON%F /728 H1 [f)SMODO/PCON.6AL AT, %A A T = Aa I o 244800 21—

TERAF IEALES, JEITUARTE A8 BB %A . BN HRES.
M PCONZHAT 22 1 fISMODO/PCON.6K7 O, %A FISML— e 45 =& 5 473045 1 TAE
F, WTRERTR.

ForpSMO. SMI#% T A & E HR AT 1 LAE D7 3K

SMO | SM1 | TAE | Thee i R
EBZEZVA
0 0 | ko (k. BALH PEE 22 S Y Sclk/12,
{7 i
0 R (22732 Gz B s )

L I

0 Jik2 IFTUART |(2°V°%/ 64) x SYSclk R %t TAER &%

R 9f7UART, SMOD GBS L 22
Dol RS | e (@732 XGRS 8103 %)

AL TARE 12TACURT, B RT38 1% 38 = SYSclk/12/( 256 - T H1);
M A HLTAEEOTHIAR, ERTSE 1A% 3 = SYSclk /6 /(256 - T H1)

SM2:

REN:

TBS:

TI:

For 7 287 K3 N E . 7205 Resk 7 3k, nSM247 41, RENAZ AL,
MM T R B BIRBSAL AT (Huhbm) I A 80% W& SR AR &R, 30 EHLIE
SR ALFE . A SRR ML E AZSM247 50, AT 4 BRI RBS A0 ) H4 i o
7E77 30N, GnsRSM24 91, T A FE BRI B 245 IR AL B A B A7 A s SR AR B AZRT
A1 12773000, SM2 MoNO.

VTR I B AT B A . O B AIREN, BIREN=LA R EATBICKRS, 7B 3)
FATHICEIRXD, JFEAENE B . B EAREN, HIREN=0, NIZ&EE204.

17 A28 A3, TONBERIERIEMN S, A E R AL EGE0. B, AT AR
Pt (PR 56 A7 B 22 MLIE A AR e 7 bl ot/ 5 ot 1 s A

e R280 3, R B G . 201, A SM2=0, MIRBS/ZWH K15 1k
fir. 7704 FRBS.

RIZFWIE R Wbr EAL. 7750, M AT RIEEIE BRI, A E 3
B, BITI=1, [ ENUER AW, S A s 2 R A, BPTI=0, 78 HAth 77 =0
W, RIS LA TR UG e i el PN S A B A, A 2B SR R AT
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RI:  BCh B RIREN . 777200, M TH0E 58 847 45 A el Ay 4 | 3 B A7 RI=1,
o] ML R A, S A WS A R R A, BPRI=0. 7EH A 5 A, SBATHEE
122 1k 57 f4 ) B 2] P SRR E, BPRI=1 (@) AME oL TLSM2UE ) , Ui fE
fir, HPRI=0.

SCONWIFT A L nl @ I BN R AL 5 HZALNA “0” o SCONFTTHubE FE98H, Al i
bk, F bl N98H~~9FH, TSI E . MBS SUESCONKIA KN AR, Hk
A RPREBAE T — 448205 — LB F ISP RS KA/ . R — kBT Rk B &LITf
G, W HTBS R & /e, A& BB fME .

HFATIBE R BIER: M—WURIE5E, W EShEAITI, BITI=1, &R Wb
MBI s — WS B, NESEELE A S B AIRL, BIRI=1, iR, BT TIMRILL “B02
7 RAMENIER AW, B LA R WA S5 S HE AR R TUL Z R KA B, a7
T R 45 R P R B TIRIRDEAT H 5, AR5 A Ab B . ERIE, AN TR B SR b A7 20 AN RE i B
PEEZNEL, UAUEITEAEEO, 75K B B — Y =R 2 U B R R

VB ] 27 A7 25 PCONHH [(JISMOD/PCON. 7HF W B 201, 72, J7 203 R R 2 5 I

.

B YR 12 1) 27 A7 S PCONKE A F

PCON : HJg#H| a7 ey CRAarfr5-4b)

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

PCON 87H | name | SMOD | SMODO - POF | GF1 | GFO | PD | IDL

SMOD: WL . Y BB A SMOD, HEISMOD=1, Mffif T E 1. 2. 300
FERINAGE; SMOD=0, W& TAE 7 AR % . "4 SMOD=0,

SMODO: M4 ik A Az H A7 . 24SMODO0=1, SCONZ1E 2% ISMO/FEA H T-FE (i it
Ki) ThRE; 24SMODO0=0, SCONZF 17 4% FF [fISMO/FEAL T SMOI)fE, FISM 11—t 5
SE AT IO TAE 0. ZALRFSMODO0=0

2. BITORIEE A EFFE5SBUF

STC89xx Z 51 B AL HE AT 11 G2 0 25 47 % (SBUF) [Ptk J299H, SZPR 225 e, '5SBUF
B A 58 IR R IBELIR 0 InF,  BRSBUF#E nT 3-8 IR BB . T NMERAE 2 1 %S R A~
ANE TR INEREHAE, 2R EF TR

HATEIEN G EIEFAes. AR EITERE A, £5 NSBUFE S 4EH T, 8
BB NAH RO B B AF 4, AT TSN N 71T, HRRA A A2 1 dm A7 . AR 4
ANEBTAE TR A “17 STBSHIMEIE AL AF 8 5890, FHiEAT Ki%.

AT IE U B A 2 S — DM NS B 2 o 75 )5 2RO B 7 K 87, oAt 7y 20y
N, MU e e, B Fas TP A = B N B AT Bl b 28 SBUF T, LS5 947 2%
ASCONZ A7 a5 FHIRBSAL . U0 5 1T SM2# 15 L2 i 2 O 24 To 24, RBSFISBUF A P B4
Az,

T B2 S P 3 B AN TE I 25 AF S FISBUFZE 2%, M TT B — i 82 8 528 K b el f8 o
AT ERBENSBUF G, RIS RIFF UG R — M5 2, EHUNAE 1Z MU 4 oK BT WSBUFZE 1 5 H
BEAEEGE, 5 ET— Wi E % . SBUFLAIFAT J5 Rk A: P 3 B0l s 2k .
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3. AL HIZF F 8 SADENFISADDR

AT I EZHLESE, STC89CSIRC/RD+F A H AL B 1 MALHLHE % i) 25 17 25 SADEN Al
SADDR. H: P SADENAE MM I s A5 25 47 28 (Muhik ABOH, & A71E H00H) , SADDRAZ MALHLE 27 47
2% (Ml YA9H, 5 A7AE NOO0H) o

4. 5HRTOPEHEXFFZZIEMIPH, 1P

AT DR RVFALESHL TR W R A A A TEA, TR oV A A7 A RS S R
IE: W e vrarfrss (Affhz5-4k)
SFR name Address bit B7 B6 B5 B4 B3 B2 Bl BO
IE A8H name EA - ET2 ES ET1 EX1 ETO EXO0
EA : CPUME I ik fsI6r, EA=1, CPUJFIUT W, EA=0, CPUJGEMA Hrh ke .
EARIVE 2 (# rh T SR 2 gzl . B Fh TR i S s BEA TS # A =2 &+ R B
LA A T T AR s L

ES: 84T AL, ES=1, RO W, ES=0, 21L& 47 09 k.

FAT O R AR S s 2 PS /PSHOE T Hr AL Je 2% 1) Z5 A7 4 TP/ TPHA, R TR S g 4 ) 2
g T
IPH: S S g 247 4 s O il Az 3H4k)
SFR name | Address | bit B7 B6 B5 B4 B3 B2 Bl BO
IPH B7H |name [PX3H| PX2H PT2H PSH | PTIH | PXIH | PTOH | PXOH

IP: I LSE gz Hl A A7 ek (Wl A2 3-41b)
SFR name | Address | bit | B7 | B6 BS B4 | B3 | B2 | Bl | BO
1P BSH | name | - - PT2 PS | PT1 | PXI | PTO | PXO

PSH, PS: & 17 L S g4z il i
M PSH=0 HPS=01}, Ht 119 B A s AR S g W (B 56 240)
PSH=0 HPS=1#}, H 1R KA EARA e b T (e 220 1)
PSH=1HPS=0fF, = 119 W AR Sk e g0 ik (PR 5k 242)
MPSH=1 HPS=11}, H 1WA s g W (L5 4e3)
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8.2 BITOILIEER

STC89CS51RC/RD+ZH) B HLIK AT I S 4 TAERE R, w3 - gm FE 4 SCONH 1)
SMO. SMIWE #EATFE. Hapatl, SRR3R BEE, BN KIEMBI 75
HA A I AL AN L ME IR AL . ERER0H,  HRAT D E NI R A s A7 2 .

8.2.1 HRITOTIERRN0: REHILFFR

RO, AT TEERSBA T AR, Y8 TEEETHR AR, F
TR R E NSYSclk/6. MM ML TAEAE 12T, HoIl s S 8 2 ASYSclk/12. 4T L H
RxD (RxD/P3. 0) #t# N, B ALIKE (SHIFTCLOCK) HTxD (TxD/P3. 1) #iH, Rk, Bk
A8 B, ARAIAE G

RO A B RE: M ENPATEEE 5 N KB ZE 83 SBUFFR AR R sl K i%, H1T DEDE
8AL U LASYSc 1k /128 SYSc 1k /6 I 45 26 MRxDE i an t (MARAL B hr) s  RIESEF WibR & T1
B1”, TxDE W H RS Ak (SHIFTCLOCK) . WIEIES-1H “Kik” Fix.

MEESAEMGE, MR, RIEEHIESENDA L (R HF) , SRVFRxDAREEHE, [F
I SOV TxD3 H [FD RS ALk vb . — Mt (847) ¥ ik e Femt, Sl ik & RAS, HATIR
R, 2RSS ERRRIERERT, LA TFO.

oG AR BERoRal T, EAr b g RFRERL, BIRI=0, A7 foirs0cds )
AIREN=1/} & sl 8 70 it 7R . A BhIR S FE S5, RxD A S ATHI AL, TxDA R hkit
. AT R 2 NSYSe1k/128]SYSe 1k /6. FI R EanEs-1H “3Ek” Fis.

R e R U (84) Ja, EHIE S EAL, hWbRERIHE 1", EhBEiHEIRS. X4
PR, A0 AR RTIEO

TAETHIRONT, UANHE0ZHIB EEHIAISM2, (A TBIAL FIRBSAL . H T I e 2 [
SENSYSclk/128%SYSclk/6, Joid By #efefit, B8 A WL e A R SR K .

AT O AR O 7R & B an E8-1FTR

= B R al i, B TXRIRX A H B 020 5l P2 A vh Wi SR A5 5 IF BEAITI=18RI =1, 4 “BR
[T “IEENERFW, BT CAENLI R W O VR AR A B R THE ZRIE R H B, 210
FR T SRR S AL TIERI
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INTERNAL BUS

WRITE
SESF RxD
- OUTPUT FUNCTION
[
P START SHIFT
SYSclk/12
0 TX CONTROL
| TX CLOCK  TI SEND
1
SERIAL
SYSclk/6 _n bORT
1| INTERRUPT TxD
£ 858 5% FH 2 12 1y 1 A2 »|RX CLOCK RI RECEIVE OUTPUT FUNCTION
SIC ISP L RX CONTROL
REN:E)_> SHIFT
il START
Rl 1 1.1 1 1110
2 . INPUT FUNCTION
LOAD
SBUF SHIFT
READ
SBUF
INTERNAL BUS
WRITE TO SBUF
SEND L
SHIFT |_| |_| |_| |_| |_| |_| |_| rl_ TRANSMIT

RXDDATAOUT)\_D0___ X_ DI X D2 X D3 X D4 X D5 X D6 X DI [

TXD(SHIFT CLOCK)| | [ | | | [ | [ | [ I | I | |

TI [

__[]WRITE TO SCON(CLEAR RI)

RI |

RECEIVE

SHIFT M I M M I M M [ [RECEvE
DO

RXD(DATA IN) 1 D1 DDZ DD3 DD4 DDS D6 Dm

]

TXD(SHIFT CLOCK)| | | [ | [ | [ | [ | | | | | [

K8-1 H AT L ROTNRE 45 ) S R on = 1
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8.2.2 BITOIL{EHE51: 8{LUART, F4FRAITT

MR ESCONISMO. SM1H “017 B, &SAT7@EEN RN TAE. R CA8Hr
UARTH R, —MWifE B RN1007: 1A EEIEr, SO Ar (A7 78 5E) Pl fs ik Ay . P e m]
A, BIRTARBE FR AT W E . TxD (TxD/P3. 1) AKIEEE, RxD(RxD/P3. 0) NizlumizliE B,
HAT TN AW T332 R IE H AT

P 8-2 4 HR AT 15 3 1 I T e 225 ) s e R R AL/ i ) e IS

B RIE I RE : AT I E R IR, B0 B AT Rk TXDFT e o M EHLPAT 5%
5 “SBUF “Kfs4 B si B THEENKZE, 5§ “SBUF” 5501 “17 A KEBA FH LS
BN, FEBAITXIEE BT ITIA K% . K% &AL I E N 2 167 Bt Bae [E 4 .

TN 2 A7 28 1 B AN W 45 #23% Tx Do 1 K%, EEIEMALAWBEN “0” fE4hFE. X4
BUE N I m AL B R AL S A e i AL B, BRI “17 , HERABEMEN
“07 , XAREFM, T R oG — kB HEE, REHE R RKIEES “SEND”
g, SER WS BRRE, B EERATI, BITI=1, (A EPLE R Wb s,

R RO A G B A IR VAR EAIREN, BIREN=1/}, $2Uk 2848 LIk & I 4
K165 B0 H R KRR B3 4T B0 T RxD, 440 BIRxD% M “17 — “0” BBk 2R i 5t 5
SIS HE U, ISRV E A6 ATH AR, B IFFHAE S AL 25 788 . B L1653
THEE i S LI (A [H] 25

163 BT B 16 RS B LR R (BEAT U 8] ¥ 16554y, FEREALI [A] 7
8+ ORAS HAG I 2% 6 Rx Dty HVHEAT RAE, Pl E 2 X CRFRS “=F B =" K{E, B3
UCREER /D2 R E, DAVEBR TP, $em T SEtE . fEinfr, aniREIBIMEA N
“07 (RHLSE) , MGEIAMITERL, BB, FHEHAN7 17 —"0"BkA . Rk
HIEIENA A R, W Em AN e, H RN EAER.

B B N R L ZF A2 A TARE N, 3 NIIFFHA S AR Y, i ishr 70" # 3]
FENL P A7 25 R A A, ERXIEHI S G — IR, SER—Mir . 47 RIS 35 /2 LT
AN

* RI=0;

o SM2=08FZ W B HI{Z 1A N 1.

M FEW B B A 2L, L3S N SBUF, {5 1Lk ARBS, BRI, BIRI=1, [°FEHLiE
SR, A5 R ABE R L, MBI B R BHRE R IEE R, BRAMHLE S, #IR
PR A IMRXDI T B 17 =707 BkAS, 442N —Mif . BRUCE &%, MmN WG, ©%
U BAFIF0, BIRI=0. @HIEN T, H£478E TETEAR, SM2EE N0,

FATIBAEA U R R S AR, AT AR (R R R I 28/ 1T AR 1 B S R R R A B

%,
FRATIBAE AT 1 R R 8 =25VOP/32 X (5 I 3%/ K 28 1038 H1 %)
2 LT AR 12THCAT, 8% L% HE 28 = SYSclk/12/( 256 - THI);
2 AL TAEEOTHIZNAT, At 88 LHU%E H 2 = SYSclk /6/ (256 - THI)
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INTERNAL BUS

Timer 1 WRITE
Overflow TO
SBUF TxD
’V
SMOD
=1
»{START SHIFT pata
TX CONTROL

4>-—> TXCLOCK  TI SEND
SERIAL 4_C(:I
PORT

INTERRUPT
> <16
SAMPLE
1-TO-0 RX CLOCK RI ls‘gél]:) L
TRANSITION >
DETECTOR START RX CONTROL gypy
1FFH

A

o BIT
»|DETECTOR | L 7

INPUT SHIFT REG.,
RxD (9 BITS)

LOAD
SBUF

READ
SBUF

Mol MM N M0 M 0 n 0 n -’

WRITE TO SBUF

~ |SEND
DATA TRANSMIT
SHIFT m_n . fmn rmn mn imn [Tl
TXD \ /D0 X DI X D2 X D3 X D4 X D5 X D6 X D7 Y STOP BIT
TI START BIT —
RX CLOCK

1 | 1 | 1 | 1 | 1 | 1

smrrar/ D0 X D1 X D2 X D3 X D4 X D5 X D6 X D7 Y~ st0PBIT

RECEIVE fyrperecrorsaveiemives L ML MWL AW A0 W0 f0fnmn
SHIFT m e n n T n n m 70
RI

BI8-2 AT LIS D RESE K s 75 1 B AR Bk It

232 B ESA T AR AT ML: 0513-5501 2928 /2929 / 2966 fEE: 0513-5501 2969 / 2956 / 2947
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8.2.3 BITOTE#ET2: 9fIUART, SE4FEEE

4SMO. SMIFALALORS, HAT H TARER 2. #AT 1 TAERE 2 90 £ i 5 0 i (5
UARTHE, H—MirE Sl 1A IR0, A EdEAL (RAITESR) , 1A AT gmAehr (B
O HHE) AN A o RIE IS AT g AEAL (BN £4E) FHSCONH I TBSFR AL, Al B 15k
0, B K PSW [ A0 A AR 564 PAE 35 N TBS (TBSEE 1] 11 4 22 WLiE A5 b i b ik Kt bs B 4
SURTAE B (0 A (RS S0 A7) o H2 US55 947 24 6 ASCONHIRBS. TxD Ay A i%ui 1, RxDA
Bl O, DL TR TR R %,

B2 MR 2 N

AT IB AR I RF 5 =25M0D/64 X (SYSclk R 4t TAEI 4R )

IR R S A PCON T FISMODAL AT B, 24SMOD=1Hf, #E4#£1/32 (SYSclk)
; 4SMOD=0H}, #%$%£1/64(SYSclk) , HTTFRSMOD RN fr. 7T W, AR M2 bt
A bR [ E

FI8-3 4y i A7 d A5 A5 22 1) Th i 5 ) s i I B LB i s it I [

HHEI8-3 1) %1, M 2AIRE LA L, BRI 2R A RIS A AN, ROE R HTB8E 4 B A &7

Fros BB A AL, HARTWREGHITEAMA R, HBU/ S B A 1R S Fr B B A )
PR AR T — fE S5 D AR il /2 R 51 2 A
* RI=0

« SM2=08# SM2=1, Jf BRI 155 9% 7 RB8=1.

2 R IR IS RIS R I, A B B RS AL 7 A7 4 B0 R B NSBUFFIRBS ', FFE 7
RI=1, [FEYIERFWAEEE, R FRFEAE — DA, NI IR AL 75 77 2% T A 8
R Ak, WAEAMRL, Tk FRFH LS, HlE CE AR R D N v 6 AR
R, BICF WA R

e, BRI 45 17 5 SBUF. RBSFIRITE K .

T AT SCONH ISM2. TB8I R B LA SBAS VML Z) e, NZ WLl S5t 77 (E.
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INTERNAL BUS

ZERO DETECTOR|

STOP BIT SHIFT
»ISTART GEN. DATA
TX CONTROL
+16 TXCLOCK  TI SEND
SERIAL 4_G:I
| PORT
: INTERRUPT
» 16
(SMOD IS PCON.7) vSAMPLE
RX Rl
1-TO-0 LOAD|»
TRANSITION »|srart CLOCK SBUF
DETECTOR RX CONTROL gyjFrl
IFFH

iii At

> DETECTOR
S |

INPUT SHIFT REG.
RxD (9 BITS)

LOAD
SBUF

READ
SBUF

Mol MMM M 0 M 0 n n n -’
‘WRITE TO SBUF

~ |SEND —
DATA TRANSMIT
SHIFT [ A ) A I )
XD \ /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
M | M M M M M M M M M M

RXD lsukrr/ Do X _D1_X D2 X D3 X D4 X D5 X D6 X D7 _XRBS YSTOP BIT

RECEIVE
BIT DETECTOR SAMPLE TIMES
SHIFT nn mn i f [ qmn Mmn 10

RI [
KI8-3 HiAT M 2Th e 47 = B B I T
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8.2.4 BITOT/EHERI: 9fIUART, F4FZAJIT

MSMO SMIPAL TR, HAT O TAEERAS. BT EEER3 NN E s 7 Pl (S UART
e, H—mifE RSB IALAk: Aiahr, MBI (RALFESE) , ALl ZRAR AL (BRI EL
i) AR IR AL, Ak v g AE 67 (BE9f7 Hidi) FHSCONH I TB8FE (i, Wl 4k B 1850, B
L PSW H 1A AL 56 A7 PAE 2% N TBS (TBSRE v] 15 Z ML (5 Hh bk B i bn 47, AT HE
REAE BT EALIAL) o RIS 55947 Bl 2 ASCONIRBS .. TxD A A %5 M, RxD AU
H, DA TR AT HeUl/ ik
3R RN

HATIRAS 3 R R =2"M/32 X (G I 3/ V1 B 2% 11135 H 26)

M AL TAETE 12BN, B 38 1 H%E 28 = SYSclk/12/( 256 - THI1);

M YL TAEEO TR, At 28 1A%E H 2. = SYSclk /6/ (256 - TH1)

AT, BRI L —FF, LU 2R AT o PR e I 3% T A 1B ST R R AR 2R T
WE TR RS, AR,

FI8-4 4 B AT I AR 23 1) T i 425 ) 7w 7 B e LSt R s ) e I o

H E8-4mT %, AEASFIEICIAR L, BRI H TB8HR L4575 A1 75 A7 2% 55 9B 61 A~ [A] 4%
HARThReds WA E, Hilk  RIESBAESE RN PR EAMEE.

2B A R e — Wif 2 S 0 A0 R I N 8 2 A

« RI=0

o SM2=08k#F SM2=1, FF HIZUW RIS o% 7 RB8=1.

2 IR S R R i, R RIS R RS AL BT AT 2% O B 2 ANSBUFMIRBSH, J & AL
Mﬂ,WEM%i*%ﬁ@om%Lﬁ%ﬁﬁ AN, W KIFRUS R R 25 A7 2% Hh OB
BOmER, HAEMRI. Lw ERZKMH LS5, Heas SCE B BRI Rx D ¥ N ui 110 B A2
R, BlF— W%%AGD

fﬁﬁﬁl%%ﬁ%ﬁmu%%m?Rmﬁm%%
I BAE X SCONH FISM2. TBSIK) ¥ B PLAGEAS ML L1, NEHLEEREE T 5.
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INTERNAL BUS

TIMER 1 WRITE
OVERFLOW TO
SBUF TxD

ZERO DETECTOR

SHIFT patA
TX CONTROL

+16 TXCLOCK  TI SEND
SERIAL ‘_GZI
PORT
INTERRUPT
»| 16

»{START

SAMPLE
y

1-TO-0 RXCLOCK  RI LOAD|>

TRANSITION SBUF
DETECTOR START RX CONTROL g1

1FFH
i i i A
BIT

A4

INPUT SHIFT REG.
(9 BITS)

>|DETECTOR | L <L J

RxD

LOAD
SBUF

READ
SBUF

Mool MMM N 00 nm n n [nn’

[ WRITE TO SBUF
~ |SEND —
DATA TRANSMIT
SHIFT n n n n m n n n n
TXD \ /D0 X D1 X D2 X D3 X D4 X D5 X_D6 X D7 X_TIB8Y STOP BIT
11 STARTBIT
STOP BIT GEN I [
RXCLOCK <16 RESET
1 w1 N 1 N 1 N 1 N 1 |
RECEIVE RXD lsmrrer/ D0 X D1 X' D2 X D3 X D4 X_D5 X_D6 X D7 _XRB8 YSTOP BIT
BIT DETECTOR SAMPLE TIMES
SHIFT | | 1 1 1 1 1 | 1

RI

K18-4  Hi 4T I3 Tl RE 4 M s R Il i B aE i
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8.3 BITRBETRIFRINKE

STC89CS1RC/RD+FF 5 LA AT 1845 1 Rr 5 i BT ie TAERE AR R 5, X T LAERE
ROFIAE2, HPFR 5 RG A AP AR SY Sclk FATPCON H {13 R R ik B2 SMODA 2%, A =X,
VRS R R R B 5 SY Sclk FHPCONAL A KAk, 185 52 I 88/ 11 5028 1 BBRT A ST I 56 1 A 2
WHEA K. WX B3/ 43 | BUBRT ML R 3 R ARSI E, RSB E 2, B
DI Fh g R 3 2 v AR 1

FATHRER0, HRRR S KGR EIAIFESY Sclkfi K .

G H ARG H R I AESTC-TSPEw A 2% h B B 5 i HLON6T/ LRSI Ny, Hou e e =
SYSclk/12.

M H P AERESK P R T I FESTC-ISPYm A a4 iR B o LN 12T/ B ki, LR =
SYSclk/2.

— HSYSclkidk & H 5 ML Rk P RE T I FESTC-ISPYm AR 28 W B4, W R AT I8 LA
RO AR [ 2 A

HATIEAS TAERBR2, HBHF R 5SYSclkE KAk, B 5SMODA A XK.

HEARIEAN: FATHEBIA 2P 5=25MP/64 X (SYSclk R Gt LA #hAiZ)

HSMOD=1H, JHFH=2/64(SYSclk)=1/32(SYSclk);

4SMOD=0I, JHF#=1/64(SYSclk).

MSYSelkik i 7, I BB B PCONH ISMODAE, 3 F MR . Fril, X ppf
TR R AR ] 5 .

FATEEBEIRIZ, PR R AR 1

PR 3R =25M00/30 X (G At 8%/ Has 1 38 ) 3R BBRTHh STy 4 28 £F 2% 13 HH =R)
M AL TAETE 12TEGUR, 8 A 35 1A% HY 28 = SYSclk/12/( 256 - TH1);
MR HLLETEOT AR, B35 1A% H % = SYSclk /6/ (256 - TH1)

LX) 5 B 28T RE URIBRT MO R 2 R AR A L, v R GG FEAN R M RE . 18
SEBRN 2 ek B AT S BB AT A3 . AR, ONIRFR AR, CHETE T e I AR AR
FIBRT AL Y 47 R A2 28 3 R P 1H 5 . SMODRE R, HFRYE 75 EHAT T H$5 2w aT 5L
ILSMOD=011;

MOV  PCON, #00H : {#SMOD=0
MOV  PCON, #80H : f#SMOD=1
SMOD H 7 ] FE 35 1] 27 A7 25 PCON I B i — A7, HA &7 1y A4 15 B N7 AR 48 S B 175 49 1
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LR, R T E N 8 AT BB LR R . N E A R I g /B 1)
R,

SE I 28 BRSO RS 2R SO BAATINEA] CFD) PN B IR 8%/ R8s 1R 08 H vk, HVE
INF 3% /1T K0 3% L AR0S HE R=rE I 3%/ R0 38 LS R /4D

STC89CS51RC/RD+ A& A WL P e I 28/ 5028, TR e i g8/ S 1 B 4% TR
A H e e 28T 58 1 TAE 2 (8T EBhES) VE ARG H R,

WE R/ TAE T e = e 72 (8L E3hESE) , TLIMHEEAKE
F-SYScIkZ: 1270 SRR A3 S ke 245 L TAEE 12T, TLIAYTHE K H T-SYSc1k4:
129 BRI ks 48 L TAEE6 TR, TLIRI & A K B T-SYSc 1k &6 43 0K ik vt . 7 W,
SE I /A 1003 R 5 SYSclk il H s A (ENA K, SYSclk A, HrAlENER, %
WatE. ST RERT,

2 PN TAEE 12TRE I I, 5 I 3 /15 B 1048 H — VR 5 B N i g -

8__ . —(08__ 1

(2°—N) X 12/} 4= (2 N>X12XSYSdk
L8 ML T AEEOTRRT, B 3% /i 8% 13t — YT 7 OB ) -

(Z—N)XGW@#%Z—N)XGXSYSdk

T2 15 8 I 2/ B A D R O, R
ML CARE 12T, e 38/ 388 1103 H 32 =S Y Sclk/12 X (28 —N) (IK/F)
YN CAETEOTIE RS, 52 B 88/T1 4088 1 A9 HH =S Y Sclk X 6 X (28 —N) (JK/F)
A HSYSclk N R GRS RPAIEE, N FRE NI 8] 9 2.

AR, JERTE N8R/ BRSO RS AR A AR — o AN R AR 5 ST SRS B AR 10
TLEAE . BUOAASEDT ST A F . NBUEVEEIANRE, Bk 8os U 2.
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R AR R R S e B AT B % S Al R
W RSEN ST RSS2 H R (T1x12/AUXR. 6=0)

\ RSB E B
A RAMEIE | smop | ‘
(MHz) or | | EEEANE
R0 MAX: M 12 X X X
J72 MAX: 375K | 12 1 X X X
TRIA3 625K | 12 1 0 2 FFH
192K | 11.059 1 0 2 FDH
9.6K 11.059 0 0 2 FDH
48K 11059 0 0 2 FAH
5ag | 11059 0 0 2 F4H
: 11.059 0 0 2 FSH
12K 711986 0 0 2 1DH
1375 [6 0 0 2 720
110
o |12 0 0 1 FFFBH

BE BRIV AR 7 BT«

MOV TMOD, #20H ; WHEENSEATEE ER . T/ERFA2
MOV THI, #X XH BEE BN BN

MOV  TLI, #X XH ;

SETB TRI 3 A ER AR EER

MOV PCON, #80H ; BESMOD=1

MOV SCON,  #50H 3 WEHBATEE T

PAT EIRFEFFBOG,  RIVAT 58 Bt € I 2% /11208 LR34 7 20 S A A7 3845 B A 5 S0y

R BLE .

T Al ARy B BB R R E ., — RN, A — kiR

T I R T A PR ]

HHL: 0513-5501 2928 /2929 / 2966

fEH: 0513-5501 2969 / 2956 / 2947
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8.4 RITORIMIXIZFF (CIEFF AL mIZF)

1. Ci2F:

/* */

/* --- STC MCU Limited */
/% ——- JEZRSTC89xx A 41| FiL i HLER AT I T8 (8-bit/9-bit) —-mm-mmmmeemmm- */

/* --- Mobile: (86)13922809991 */

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

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

/* --- Web: www.STCMCU.com */
RIS i s Ry s @ I 07 ) S — *
IEF T T S T gl g (W01 e T — *

/* */

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

typedef unsigned char BYTE;
typedef unsigned int WORD;

#define FOSC 18432000L //System frequency
#define BAUD 9600 //UART baudrate

/*Define UART parity mode*/

#define NONE _PARITY 0 //None parity
#define ODD_PARITY 1 //0dd parity
#define EVEN_PARITY 2 //Even parity
#define MARK PARITY 3 //Mark parity
#define SPACE PARITY 4 //Space parity
#define PARITYBIT EVEN_PARITY //Testing even parity
sbit bit9 = P2/2; //P2.2 show UART data bit9
bit busy;
void SendData(BYTE dat);
void SendString(char *s);
void main()
{
#if (PARITYBIT == NONE_PARITY)
SCON = 0x50; //8-bit variable UART
#elif (PARITYBIT == ODD_PARITY) || (PARITYBIT == EVEN_PARITY) || (PARITYBIT == MARK PARITY)
SCON = 0xda; //9-bit variable UART, parity bit initial to 1
#elif (PARITYBIT == SPACE_PARITY)
SCON = 0xd2; //9-bit variable UART, parity bit initial to 0
#endif
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TMOD = 0x20; //Set Timer1 as 8-bit auto reload mode
TH1=TL1 =-(FOSC/12/32/BAUD); //Set auto-reload vaule

TR1=1; //Timerl start run

ES=1; //Enable UART interrupt

EA=1; //Open master interrupt switch

SendString("STC89-90xx\r\nUart Test !\r\n");

while(1);
§
/*
UART interrupt service routine
*/
void Uart_Isr() interrupt 4 using 1
{
if (RI)
{
RI=0; //Clear receive interrupt flag
PO = SBUF; //PO show UART data
bit9 = RBS; //P2.2 show parity bit
§
if (TI)
{
TI=0; //Clear transmit interrupt flag
busy = 0; //Clear transmit busy flag
§
§
/*
Send a byte data to UART
Input: dat (data to be sent)
Output:None
*/
void SendData(BYTE dat)
{
while (busy); //Wait for the completion of the previous data is sent
ACC = dat; //Calculate the even parity bit P (PSW.0)
if (P) //Set the parity bit according to P
{
#if (PARITYBIT == ODD_PARITY)
TB8 =0; //Set parity bit to 0
#elif (PARITYBIT == EVEN_PARITY)
TB8=1; //Set parity bit to 1
#endif
§
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else
{
#if (PARITYBIT == ODD_PARITY)
TB8=1; //Set parity bit to 1
#elif (PARITYBIT == EVEN_PARITY)
TB8 =0; //Set parity bit to 0
#endif
¥
busy = 1;
SBUF = ACC; //Send data to UART buffer
¥
/*

Send a string to UART
Input: s (address of string)
Output:None

*/

void SendString(char *s)
{

while (*s) //Check the end of the string

{

SendData(*s++); //Send current char and increment string ptr

}

}
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2. LERIET -

/* */

/* --- STC MCU Limited */
[* - JEZRSTC89xx R 41| FiL i HLER AT T B 5E (8-bit/9-bit) -mmmmmemmeemmm- */

/* --- Mobile: (86)13922809991 */

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

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

/* --- Web: www.STCMCU.com */
S s i P e et LT 1 N ——— +/
R e I I S U 1 i VW1 g — *

/* */

;/*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
4

#define SPACE_PARITY //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, #O0FBH ;256-18432000/12/32/9600
MOV  THI, A ;Set auto-reload vaule
MOV  TLI, A
SETB  TRI ;Timer] start run
SETB ES ;Enable UART interrupt
SETB EA ;Open master interrupt switch
MOV  DPTR, #TESTSTR ;Load string address to DPTR
LCALL SENDSTRING ;Send string
SIMP  §

TESTSTR: ;Test string

DB "STC89-90xx Uart Test !",0DH,0AH,0

%
;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, RB8
MOV P22, C ;P2.2 show parity bit
CHECKTI:
INB TIL, ISR_EXIT ;Check S2TT bit
CLR TI ;Clear S2TI bit
CLR BUSY ;Clear transmit busy flag
ISR_EXIT:
POP PSW
POP ACC
RETI
%
;Send a byte data to UART
;Input: ACC (data to be sent)
;Output:None
; */
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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
ODDI1INACC:
#if (PARITYBIT == ODD_PARITY)
CLR TBS ;Set parity bit to 0
#elif (PARITYBIT == EVEN_PARITY)
SETB  TB8 ;Set parity bit to 1
#endif
SIMP  PARITYBITOK
EVENIINACC:
#if (PARITYBIT == ODD_PARITY)
SETB  TB8 ;Set parity bit to 1
#elif (PARITYBIT == EVEN_PARITY)
CLR TBS ;Set parity bit to 0
#endif
PARITYBITOK: ;Parity bit set completed
SETB  BUSY
MOV SBUF, A ;Send data to UART buffer
RET
i*
;Send a string to UART
;Input: DPTR (address of string)
;Output:None
; */
SENDSTRING:
CLR A
MOVC A, @A+DPTR ;Get current char
Iz STRINGEND ;Check the end of the string
INC DPTR ;increment string ptr
LCALL SENDDATA ;Send current char
SIMP  SENDSTRING ;Check next
STRINGEND:
RET
END
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8.5 W&

STC89C51RC/RD+Z A1 5 Fy LA H3 47 A5 MR8 H S T T 70 WL AS AN 2 HLIEE PR . R
i 5 A 4RO LIEAE -

WRFHA80SINH RGHEER LT, B AT & 470 H H#MIE (TXD—RXD, RXD—
TXD, GND—GND—#) , BIaJsZEIXALE . AN THINEFES, b @E & EETHT,
AR FIRS—232CERS—422. RS—485FrAEHAT XALIEAE, WIS ARGt [HRH—HEREH
A, P IEE & IR T, SR EAE S .

TxD RxD
8051 RxD TxD 8051
GND GND
1

R RIEAR BT, AR U7 IR A LA KA e @ E PO AREE P o BRE
B fE A XL 0 @5 A “Hl” -

A XUy ¥83% FH 24000 RE AL T R, B R G EASY Sclk=6MHz, AL & %53, 241
s . WL ARIEER, ol FHURE —MIFES (Bl “06H” ) , LA ZHL2
BRI RENCEE ;. AR IS 5 JE, 2 R R, R R “00H” fEAMEES,
TR “05SH” R Are s, ; FILAERKR ZVMNEES “00H” FA4
TEARETE AN B AT 2% TR I N 2R IR — R IR ZFL, B4k ek m ZHLEEIYE 5, B2 LA
FeUlt. HORIEEEAS R

| %m | B | sdE2 | s | - | HdEn

FATH: FHLR PR IE BN G

s 1~ EdEn: B A SHUAIE FIniii g ;

RIS En. B -y BdEn X (nH D)/ N RIER S A

CHURBEFIL I “RIQA” FIWr S8 B B Fn AN E 2 75 1B/ . 5 Bl B A, 7] HLIEL &
“OFH”{5 5, B W F & “FOH” 5 5. HHLR G EEEE ZPURFE “OFH” 55 4 H MR IEE
%, REWIRHGRER, Slgkeerrny, &=k,

ANFRFEGFER, WA i AEEBA—F, BXREFR. 2T LFBTFHLAENEE
se3%, LA IS AN B A A 00 i 0.

STC89CS5IRC/RD+ R A B ML AT S, " HEERHAE R, Wl XA 8 3h k.

IR |
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(1) A7 A LEE P21
OF P TRFB
TEONFPURIE TR PR A

I

/

y
Hiht 354 DPTR, K iT4 8
R7, FZ568 2547 4sR6 B YA

Y
FIERAN

y

FAETFILAE 5 06H

LR IERE N
(a) WHPRWE: EHENZR/EEIERBER. TEFR2, HEEHEFE3H, SMOD=1. #

e K2400 (BL/FD)

(b) BITHEERE: RPBREHTRL, RTBEG

(c) WERAMAI TAERFAZ88 R E: 3IHMSOHR LA IZ M BIR B bk, 2FHEA JTAZ K
RILMBIEHAE: R6 N BINAFF4S .

B ES B T A RAF FHL: 0513-5501 2928 /2929 / 2966 fEE: 0513-5501 2969 / 2956 / 2947 247



STC89CSIRC/RD+RFIH e r A FF M : www.STCMCU.com

LR IE IR TG B
START:
MOV  TMOD, #0H s WEENSRATEELER . T2
MOV  THI, #0F3H ;W E R TR B
MOV  TL1, #OF3H ;
MOV  SCON, #50H s OWILGEL
MOV  PCON, #80H ; BESMOD=1
SETB  TRI ; JHBIERS
ST-RAM:
MOV  DPH, 31H . WESNBRAMEE FEET
MOV  DPL, 30H : DPTR¥MH
MOV  R7, 2FH s ROIEEEPHEOERT
MOV  Ré, #00H 3 RINFNZFAA4ER6TEO
TX-ACK:
MOV A, #06H ;
MOV  SBUF, A ; }E%HWLH%% “06H”
WAIT1:
JBC T1, RX - YES s SR RIETENTIYE
SIMP  WAITI s RKIETEHWATIL
RX-YES:
JBC RI, NEXT1 3 FIW MR E S
SIMP  RX-YES s RILEIREIZ S, WSy
NEXT1:
MOV A, SBUF s IRIEE TIEA
CINE A, #00H, TX-ACK; HIWrZ® “00H” , 750U KIFI(ES
TX-BYT:
MOV A, R7 ; }
MOV  SBUF, A ;) RIEHHE KM
ADD A, R6
MOV  Ré, A
WAIT2:
JBC  TI, TX-NES ; }
JMP WAIT2 s ) SERERIESE
TX-NES:
MOVX A, @DPTR 5 MAMHRAMIUK 1% 34
MOV  SBUF, A s REEE
ADD A, R6
MOV  Ré, A
INC DPTR ; DPTRIEEI N1
248 B ESA T AR AT ML: 0513-5501 2928 /2929 / 2966 fEE: 0513-5501 2969 / 2956 / 2947

I AR S 4 1 13922829991 WF A& Bt 1] < 13922809991



STC89CS5IRC/RD+HRFIH T HLIEF  HiAR R www.STCMCU.com I B AR ST 35 13922829991 AJF 4% It 1] : 13922809991

WAIT3:
JBC TI, NEXT?2 s FWT— B E R % S
SIMP  WAIT3 3 R RIESE
NEXT2:
DINZ R7, TX-NES ;IR %A A5 R
TX-SUM:
MOV A, R6 s RIERINFIZ AL
MOV  SBUF, A
WAIT4:
JBCTI, RX-OFH ; }
SIMP  WAIT4 ;
RX-0FH:
JBC RL IF-0FH ; }
SJMP  RX-0OFH 3 ) SRR LR B S
IF-OFH:
MOV A, SBUF; ;
CINE A, #OFH, ST-RAM ; ) Jlbif& 42 &5 B, 7 0 k%
RET ; IRA
NI TR F B
FRUSCRE 7 B ) v L

(a) VAR EEVIGN: FRIERT;
(b) BTGV FIRIERT;
(c) HHHBRE:
PMEBRAM 31H. 30HHL7CA7 B ISCEHE G2 i [X 1 il
R7T— 4R A E Z A7 4% -
R6—— RN ZF 1745
() FHEHPLEZES: “OFH” NEWIER, “FOH” MfEikHH, “00H” AFEEZIC
5, “OSH” ANEHAEIL.
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NED LS BT AR RE R
R [ sttt 42 Arau |

£ !
Hi ik 55 DPTRIG A , HutEFREIDPTR AN L

Y6 B AT 2550
Bl e 2
Y
el g Al
A3 IR 2
N
] FEATL AT 325 FOH

\ 4

BRI 5

F06H?

N
v
i) F L[] 326 15H
Jia] FEBL [ 3% 000

I FHBL AT 12 0FH

PR E

BT RE P i

TART:
MOV ~ TMOD, #20H
MOV  THI, #0F3H

MOV  TL1,  #OF3H ; }%Hﬁ%ﬁ/ﬁi&%%liﬁﬁ
SETB TRl s A BE R AT
MOV  SCON, #50H ;o BHETEGETAL, RirEik
MOV  PCON, #80H ; | SMODH fif
ST-RAM:
MOV  DPH, 31H ;
MOV  DPL, 30H ;| EDPTR A Huhik:

MOV  R6, #O0OH 3 BN A7 aiE0
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RX-ACK:
JBC RI, IF-06H s FIWrHEA R Y AE 5
SIMP  RX-ACK s SRR IY(E 5
IF-06H:
MOV A, SBUF : BRRUE SIRA
CINEA #06H, TX-05H ; FIBTIREIE S RS2
TX-00H:
MOV A, #0OH ;
MOV ~ SBUF, A ; }raww% “00H” , [A] L
WAITI:
JBC TI, RX-BYS RN R TR IETE
SIMP  WAITI
TX-05H:
MOV A, #05H s LA “OSH” meny
MOV  SBUF, A ; NEWIES
WAIT2:
JBC TI, HAVEI SR RIE S
SIMP  WAIT2
HAVEI:
LIMP RX-ACK ; [RIRPIYAE, R (A F Ry
RX-BYS:
JBC RI, HAVE2 s SRR YN 2L
SIMP RX-BYS
HAVE2:
MOV A, SBUF
MOV  R7, A s BEEPAETART,R6
MOV  R6, A
RX-NES:
JBC RI, HAVE3 ;
SIMP  RX-NES ; }?%Ll&iﬂﬁfhﬁ
HAVE3:
MOV A, SBUF ;
MOVX @DPTR, A s BRI EEE A\ MTRAM
INC DPTR
ADD A, R6
MOV  Re, A ;) JEECE I
DINZ R7, RX-NES s AW TS
T 108 SR R A BR A HHL: 0513-5501 2928 /2929 / 2966 EHE: 0513-55012969 /2956 / 2947 251
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RX-SUM:

JBC RI, HAVE4

SIMP  RX-SUM ; }%—%Tﬁqﬁzmﬁfrﬂ
HAVE4:

MOV A, SBUF

CINE A, R6, TX-ERR ; }%’IJW%&@%EH%
TX-RIT:

MOV A, #OFH

MOV  SBUF, A : }FDUEF'ME%%LI&EE%%%
WAIT3:

JBC I, GOOD

SIMP  WAIT3 : }%ﬁ%ﬁii%
TX-ERR:

MOV A, #OFOH s FRNUKIA ARG S

MOV  SBUF, A
WAIT4:

JBC TI, AGAIN s SERFRIRSE

SIMP  WAIT4
AGAIN:

LIMP  ST-RAM ;AR [EEET AR
GOOD:

RET s AR IEARIR ]

(2) k7 RUHLIEAS BAE 24141

IR Z MR E, SHLEAE R 8— J7 % H A ik 7 20 PA$E i85 2% . T STC-
89C51RC/RD+ £ 4 B A WL ER AT S AW T, Hh iy 24 Rt —ANrh ko< 8N Tk,
Bt LA SR b o i A2 A A 45 A, B/ R IR ] % A SR A by, i N B LI
MBS R W, G NE— AW R8N, A7 IR S5 R B R T T A N
IR 55 F2 AT AL B

X, FLLERBBCNE, Hr kgD AELEW DT RGEE MBS , 207 B0
T 25w b — 2 7 AT S

R NUIR ST, 35 W B =AM B AL R W B i 113 B A RIS 538 2 B He A
B, BEARD ERIGA ., WS, NIRAM32H TG SR AN S 25 748, 33HE T AR
IS 27 (75, frhhl-7FH. 7EH. 7DHNIREST.
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ZALERSTH B 55 R P47
R ep 7 U, MR R vh 2 HEE I AT R SR ATIE R AU AR Y o A PR B A AT A
FRRAM & L IE B 5 E AR PP P i e

TR
ORG  0000H
AIMP  START s HAE TR
ORG  0023H
LIMP  SERVE s IR S AL
START:
MOV  TMOD, #20H s ESCER ZEATHES et TAEIT 2
MOV  THI, #0F3H ;
MOV  TL1, #0F3H ; }&E?ﬂz%%ﬂyﬂooﬁ/@
MOV  SCON, #50H s WERATEGETAL, RvrEL
MOV  PCON, #80H ; W ESMOD=1
SETB  TRI ; JABER R
SETB  7FH .
SETB  7EH ; WHEAREMANL
SETB  7DH ;
MOV  31H, #10H s RO U EEE A2 T AMTRAMIT)
MOV 30H, #00H 3 }@&ﬁﬂﬁhﬁmom
MOV  33H, #00H s BN ELITIEO
SETB EA ; }
SETB ES ;) JFhi
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kIR 525«
SERVE:
CLR  EA ; RHT
CLR RI s VBRI PG R bR &
PUSH DPH ;
PUSH DPL ;DR
PUSH A ;
JB 7FH,  RXACK s WS TGS
JB 7EH, RXBYS s FIWTR TS R SR P
JB 7DH, RXDATA s FIWR TS A R i
RXSUM:
MOV A, SBUF s IR RIS L
CINE A, 33H, TXERR : HIWT LR TS
TXRI:
MOV A, #OFH ;
MOV SBUF, A ; }r»ﬂ FHLAIE BRI (55 “OFH”
WAIT1:
JNB TI, WAITI ; HRRIBETTEE
CLR TI s TEBR RIS WG SRR BT
SIMP  AGAIN s AR AL
TXERR:
MOV A, #OFOH ;
MOV SBUF, A ; }rﬁ%ﬂﬁ%%&tﬁ%%% “FOH”
WAIT2:
INB TI, WAIT2 s SEERIETEHE
CLR TI s TR R IE T R AR
SIMP  AGAIN o BRAAL R
RXACK:
MOV A, SBUF s AT TS I (E 4 “06H”
XRL A, #06H ; REUZIE AL
1z TXREE ; AP, N TXREE
TXNACK:
MOV A, #05H s FRUNEIARIEIE S, U LA S
MOV  SBUF, A ; “OSH” , ZLREERIFNY
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WAIT3:

JNB TI, WAIT3 ERFRIR G

CLR TI

SIMP  RETURN s BIRE I
TXREE:

MOV A, #00H s RN IFIE S, KX “00H”

MOV  SBUF, A s FENEIRRIRIE S, KiE “00H”
WAITA4:

INB TI, WAIT4 s SRy RIESEEE

CLR TI ; HARTHRE

CLR  7FH : TEBRIEIYAR &

SIMP  RETURN s FHIRE IR
RXBYS:

MOV A, SBUF s RUNCE B P

MOV  32H, A : AEAN32HE T

ADD A, 33H

MOV  33H, A ;) RGN

CLR  7EH ;BB B YRR

SIMP  RETURN s BB I
RXDATA:

MOV  DPH, 31H

MOV  DPL, 30H ;) WEAAHERE IR

MOV A, SBUF s BRECHE

MOVX @DPTR, A s KA SMEBRAM

INC  DPTR ; HbhEARE 0L

MOV  31H, DPH ;

MOV  30H, DPL 3 }T%T?imiﬂﬁ’fﬂa

ADD A, 33H ;

MOV  33H, A s ) RGN

DINZ 32H, RETURN ;AR e

CLR  7DH s IR HIRERGE R &

SIMP  RETURN ; FARE I A
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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 ; IRE I

POP  DPH ;

SETB  EA : FEH

RET1 S VY

FRFEFAE b, ORGAREFBOULHINIE S, FERFHEGIN, B IRVCg L Ui I IZA P B
R aG L .

FESEPRN G IL 2 R 24, 10 ELJ& 9 5 ML TH AL AT 5 B AR, DRIk, N
FIEEE T DURTEEAS Y IR VE AT D) %
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8.6 LB

R Z LN R4t , FEZ SN TAE. STC89CSIRC/RD+Z I H. 5 HLIK
AT IEAS A 3 BB ZHLEE RS, WM RS M UEE RS, FTEDNEX T EMM
REVLEE RGEEHER .

TxD

8051 RxD /Y 1 2

\ 4 \ 4 Y
TxD RxD TxD RxD TxD RxD

8051 8051 8051

EEDy— G ENAILE AL W T2 PUEME RS ENLATS5E— G WHLEME, A
WL ) B A e A5 5 1 4 K

(1) ZHIEERIEAE R

EZHBEE RS, NEIETHL (K% 52 GNP B ZIAIRERTSEEE, HATil
{5 AR ARE 7T . MCS-51 R 51 B HLK B 4718 15 15 #1 25 A7 23 SCONH & B Z HLIE 15 i B 41
SM2. MFEFWESM2=1, HBITEETAETHFR2EARS, KiEHET N TBSHEE UX AT R
IERE R (TBS=1) IER&EIEMT (TB8=0) , HEYCHmET T FIRBSHITIRA]: 24SM2=1,
W EIRBS=1, RN NPEIY Mk ii, H5iZMmi N 2528 NSBUFH, FFEAIRI=1, [FRICPUIERH
Wr, BEATHOHEPEIYALEE; ARBS=0NEUEW, A FHER, BIKEBEEFR. £M2=0, T
T 2 Hb Bk T 2 B s e U, JEEAIRI=1, [AICPUIERMT, H5iZ%MiN &% ANSBUF. #Eith )5
H, WSl 2 HLEE .

T FEEB AN ZHEE RS, MHLEHEE A0, 1, 2, -+, n. THEBHIEEREED
T

O BEWMIHLRISM2=1, 4T REEfibhtheRaSs.

@ FHLE SR EEI b E S, KBS E N1, UURREIENZ MRk,

@ FrA M ML R oy bk b, & R R B EALRE IY ) bk S AP bk AR B
B BRSNS, WA S MAHL, TEBRSM2=0, #ERERMNENRENEEN, EE4
B e A EBOAASE, WPONAESHEMNL, (E4ERESM2=1RZE, tEHE R KRB FEMIA
TREER, RIS S R EHa il )y 2 A5 NSBUF, ANEAfL, RI=0, Aap=ddilfiigR, EE#HIH-
Hik.
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@ FHIERIETEIFI NS, B R IE—IE R REERM, HAm

TB8=0, VAR AEIEM.

® M EHLEE MNLEAS B[] 7 A PRy Hhk b, S HAb AL, Rk

B FHER MMLE S b 759 50 = ALTE S0P Sofh ABLES , R e SM2=1, St HJ5 EHRIE M EHE
WA T B R

R I FR I TR A R S

(2) ZHLIEE R R

BT S ATEERAE G HE 6% B S 2M KRG M T (E 1%

i3 A T B I )3 £ R ] e Fe e 2058, AN (5 IV AT, PhCESR™ % 58
B, AFEFEEEER, RN EBAME. EZHPEERGHES RN HERS, HINE
HAR . X BN ZS JLARAE —BEHT .

FEEENRZHBERE RS, RUBCE2556 AL, & MAHLRIHEES 31 900H~FEH.

© Y MUFFOY 2 ML <, a2 & AHLIKESM2=DIRA, HEEERICENLRH
Hwpay,

@ FHAMMNIBRLIFRL E: EHE RIS R IE I, B T3k 09 MALIEDE AL hE
ML, ZWAFMHEFST S EHLE R AT R MM R I G A, SRR KL 5 A
L FEREDEAYLIPIRZ, 5 EHHIWORG IS, ENLRDIFUA &% Sz dm b, &
16 BRS04 B8 — iU AR i AR H A B

® 21 EHRIERIMLTFN:
00H: ZE3R MALERUSCEL T B 5
01H: ZER ML IEEHE I ;

Hpth: AREm4S.
@ MHLHPRE T4% XL E -
B7 B6 B5 B4 B3 B2 B1 BO
ERR 0 0 0 0 0 TRDY RRDY

EX:  HERR=1, MWW EITEER L
#TRDY=1, MHLRIEAER L
FRRDY=1, MALEIHE R4

© Hfth: G HEE .
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(3) FEFzpl

FESEBRR P AR R R R AR, RGSER R — € 2R DR A B mEE R, W
Z AR Wz i 5 3, (ERE e R B R s 320l 2 SR 4R R i 1 ) L M . SR T
2o FE R . 3% BLAL LA e 1 7 SO 61 ] B4R E— ML 8] — S — @ fE 8K A

© EWURERR

2N ERR B A7 AL Y FERAMA S B ik 95 1H, B Pk B TR i 50H B
JeH, ARBGERTIIRIMGI . S BRI TR, AR B AE Lt W Ik 55 R P 58
B HENTEKIEN, ERRGETRFRMAIZ S, BRLRE ERFRENIT. DR
EHIPSW « SHIFOAR 5 AL HRZS B AT &8 S 2 B K& 58 .

ZOREHUFI#S ML R, AR 5572 7 F AR 5 A7 A7 42 X 1IRO~R7

TR IEFE T 5

ORG  0000H

AJMP  MAIN N

ORG  0023H s KIETPRSIEF A

LIMP  SERVE el i R e 2
MAIN: . . . . .. ; FREF

ORG  1000H ; REEFEFAH
TXCALL:

MOV  TMOD, #0H s WEENSHEER e, A2

MOV  THI, #0F3H : BCEIRREFE 240007 /70

MOV  TL1,  #0F3H ; BAZLSMOD

MOV  PCON, #80H ;

SETB  TRI s JABER 2R

MOV  SCON, #0D8H : HRATOTA8, AavrEi, TB8=I

SETB  EA ;AL

CLR  ES 2RI R ATIEAE P
TXADDR:

MOV  SBUF, #05H s RIENFIY AL HE
WAIT1:

JNB TI, WAITI ; SHRRRIETERE

CLR TI s SR IE W R AR
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RXADDR:
INB RI, RXADDR AN INEE N BB
CLR TI s SLALHE R TR SR AR AR
MOV A, SBUF s BEELAIHLIEZ I A L
CINE A, #05H, TXADDR s BT R R A, 75 0 E
CLR  TBS8 s MWOHEATE, EAITB8=0, WE#A & HkE
CLR  PSW.5 + HAIFO=0kR LML
MOV  08H,  #50H 3 RIEFIEHHEFREHERO
MOV  0CH, 50H s HEYLK A IRRA
INC 0CH s HAEYLK N
SETB  ES 3 SUVFHATIEAS b
RET ; IREI R
SERVE:
CLR TI s HPWIRSS T B, TS RARETL
PUSH PSW ;
PUSH A ; }Im%)\*}z%%fj
CLR  RSI ;
SETB RS0 ; }iﬁf&ﬂ’ﬁ%ﬁ%&m
TXDATA:
MOV  SBUF, @R0 s RIRBAR P B e s
WAIT2:
JNB TI, WAIT2 s SHRRRIETERE
CLR  TI ; HAITI=0
INC RO s HhhEFEERINL
DINZ R4, RETURN s BUBRHCRKIETE, RE
SETB PSW.5 ; DRIRTEHEEAIF0=1
CLR  ES ; RHAHATH W
RETURN:
POP A ;
POP  PSW ; }‘VJZEEMZJ
RETI S VY

260 B ESA T AR AT ML: 0513-5501 2928 /2929 / 2966 fEE: 0513-5501 2969 / 2956 / 2947



STC89C5IRC/RD+RFIH 46 AR LRI : www.STCMCU.com

I AR S 41 13922829991 WF A i1 : 13922809991

@OMFLIZRE P

FEHUSIE R RE I, AT ML, 25 A PR ASH Ltk B A A i [m] 5 5 7

AHUhE, WEEAH M IESS EHUEARE, I RE T NUAER (R SR BEWT, R A7 IR
T W ERAMKI60H . ICH, %EEEWE’J%I%EWﬁﬁﬁﬁl?&Hﬂaéi@iﬁEl‘]V\]%BRAMﬁfEEP, FEfF
IR EH20-0H. 20- IHALAEAREAL, FISRABTE S R bt . Bl S K FE 2 s, 11 7
2FH. 2EHWAN 75 B0 ] TR CEEE 7 1 BN B 48 £ . #s MWL P s, (2

*,
#5 VLRSI P .«
ORG  0000H
AJMP  START s HBERRFER
ORG  0023H
LIMP  SERVE s ARBTG5 AR
ORG  0100H
START:
MOV  TMOD, #20H s EREFE: WIIGWARY, WEER
MOV  THI, #0F3H ;e THEER ERT . TR A2, W
MOV  TL1,  #0F3H . BIRERR 240007 /R0 1A S HIME
MOV  PCON, #80H ; E{7SMOD
MOV  SCON, #0FOH s WEBRATHAS, AT, SM2=1
SETB  TRI ; JABER E T AR
SETB  20+0 ;
SETB 201 ; }Eﬁ%ﬁﬂal
SETB  EA .
SETB  ES ; }?Frhliéﬁ
ORG  1000H
SERVE:
CLR  RI s IR RUUAE SR T bR ERI=0
PUSH A ;
PUSH PSW ; }wﬁw
CLR RSl .
SETB RS0 5 } WP TARFAT 8 X1
JB 20+ 0H, ISADDR s FIWTAE TS A2 ki
JB 20+ 1H, ISBYTE | PP 8 N A U
M ESH BT ERA A HHL: 0513-5501 2928 /2929 / 2966 EHE: 0513-55012969 /2956 / 2947 261
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ISDATA:
MOV RO, 2EH ; HUBFRENIERO
MOV A, SBUF s U
MOV ~ @RO, A
INC 2EH : HdEaRetinl
DINZ 2FH, RETURN s TR B e A 2
SETB 20+ OH .
SETB 20« 1H s IREbRENL
SETB  SM2 ;
SIMP  RETURN s HNWE Y, IR
ISADDR:
MOV A, SBUF S hEREIY, 5 AL bR
CINE A, #05H, RETURN ; HFFTR, AT iz [A]
MOV  SBUF, #01H s AHFE, KEE(ES “01H”
WAIT:
INB TI, WAIT s SERERIRL R
CLR  TI : JHO0TI, 20«0, SM2
CLR 20+ 0H : WE0TI, 20«0, SM2
CLR  SM2 ; ¥50TI, 20 -0, SM2
SIMP  RETURN ; FR[E
ISBYTES:
MOV A, SBUF s FECEE B ot
MOV RO, #60H ;
MOV ~ @RO, A s AR AN FIRAM
MOV  2FH, A ; 60HH T JZ2FH T
MOV  2EH, #61H . B EHH61HT2EH G
CLR  20+1H ;1820 o THERE, Fom UG IR A EdE
RETURN:
POP  PSW ;
POP A ;}%E%%
RETI S VY

ZHLEFETT AT BRI 2R, EE AR R A — WA AR TR and, iEs%.
Xt AT A LA ORI R Oy, W T R AL w47 R 34T 9 R IFATI/O M, S
B PATIE R AN, B, SATITEINL, Bondsss. XEMA 2847,
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2595 STC89C51RC/RD+ZAFIEEPROMAY Y A

STC89C51RC/RD+Z FI B4 Fi ML A #4E . T HUEEPROMAE 527 25 (8l & 20 P, FIFH ISP/ TAPH;
KA ifData Flash4EEPROM, #5 XETE107 KA Lo EEPROMA] 20 45 F N X, AN B
XAE5127 . RN, R — RAS S BRI R — AN B3 X, AN A — IR A o ) B4R ik
TEARMEX, AN—2 B SR bR e 2 3% m X AT

EEPROMAT FH TR A7 — L8 75 B e N i R B O A R S8R . (EH P EF
W, BT DAY EEPROMBEAT 719 352/ T AR/ bl X B BR B4 o 7E TAE R Vec kBT, A Z
FTEEPROM/ TAP#1E o

9.1 IAPXZEEPROMETIEYETRINGER RN 4B

I 5 AR S 47 13922829991 B A Jit i) < 13922809991

s NN Ak J 755 o
s Hii A | e Lop | B
ISP DATA | [SP/IAP Flash Data | gy 1111 1111B

- Register
1sp_ADDRH | 1SPAAP Flash Ad- 1 gy 0000 0000B
dress High
1sp_ ADDRL | [SPIAP Flash Ad-\ p ) 0000 0000B
dress Low
ISP_CMD ISP/IAP Flash Comy ESH - | - | - | - | - | - | MSI | MS0 | yxxx xx00B
mand Register
ISP_TRIG ISP/IAP Flash N E6H XXXX XXXxB
mand Trigger
ISP CONTR ISP/II;z;gZ?trol ETH [1SPEN]SWBS] SWRST [ - [wr2] wri [ wro | 000x x000B
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1. ISP/IAPH#EF 723 ISP_DATA

ISP_DATA : ISP/IAP#AE IR ¥ E 48 77 A7 4% o
ISP/IAP MFlashiz i (AR BOTE ML AL, 1) Flash’S (1) 5005 75 C7E stk b

2. ISP/IAPH#iit 25 %785 ISP._ ADDRHAIISP_ADDRL

ISP_ADDRH : ISP/IAP #§:AE i il 25 7725 155 )\ (. 1% A7 A7 2 bk W E3H, 54 Ji5 15 J900H.
ISP_ADDRL : ISP/IAP #4E i (bl 25 A7 2%\ o Z 3747 85 bk A E4H, A7 J5 B N00H.

3. ISP/IAP# & F 785 ISP_CMD
ISP/IAPH & 2 {7 24 IAP_CMDIE U1 T -
SFR name Address | bit B7 B6 B5 B4 B3 B2 Bl BO
ISP CMD ESH |[name - - - - - - MS1 MSO0

MS2 | MSI | MSO |4 / #fE Bk

0 0 0 |Standby FFEHLEES, TCISPHEAE
0 0 1| W PRI AL X 6" Data Flash/EEPROM X ” 4T 1 3
0 1 0 | AJH R FE 7 X 6 Data Flash/EEPROMIX ” #3E4T 7 i A

0 1 1| AP 8 2R X 4 Data Flash/EEPROMIX.” HE4T B [X #24%
TR FPAE R GETSPAE R X IR ] LUK 7 SN2 R FE X/ B4 F 1ash X (EEPROM) k4T 35152 /7 i dw A
/R IXHERR, R AR N R X, AT LA EF Llash [X (EEPROM) #E4T 57 1545 / 7 15 4t A2
/R IX . O EAEISPE] S8, % B N b 8 A7k N ISP

4. ISP/IA s 2 % F 7785 1SP_TRIG
ISP_TRIG: ISP/IAP A ¥ i A fil K 27 4745 -
FEISPEN(ISP_CONTR.7) =1 K}, XISP_TRIG5&5 A\ 46h, 15 ABOh, ISP/IAP g4 A4 24

ISP/IAP#:AE 58 i, ISPHuIE & )\ 1L 75 47 #51SP._ ADDRH. ISPHubEAE J\ {7 %7 77 #$ISP_ ADDRL
ISPy 2 274745 ISP_CMD I N AL . iS4 T RES T — Nk ()£ 4 1E 47 ISP/IAPH:AF
T T2 2 L ) 8 6 AIRS 177374 5 N ISP_ADDRHAIISP_ADDRL % £744% -

FHIRISPEEAERY, #BEXTISP_TRIGHE 5 N46H, 5 ABYH, ISP/IAPH4 4 442
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5. ISP/IAP# £ & 288 ISP_CONTR
ISP/IAP#% | 27 47 25 IAP_CONTRHS 41 F -

SFR name Address | bit

B7 B6

BS5 B4 B3

B2 Bl

BO

IAP_CONTR E7H |[name

ISPEN | SWBS

SWRST - -

WT2 WT2

WTO

ISPEN: ISP/IAPThRE SR 0: 25 1EIAP/ISPiL/ 'S /#E [ Data Flash/EEPROM
1: RRWIAP/ISPiE/ 5 /#FxData Flash/ EEPROM
SWBS: A FM P N X 8 516%£0), E2MNRFEISPHEREFXESNGED.

FLESWRSTH LA A 7] LA

SWRST: 0: A#EAE; 1:

PERI R G AL, B A SR AL

AL N AR X (APIX) B AL N R G ISP IR X H IR HATFE 7

MOV TSP CONTR, #01100000B ;SWBS = 1(EFEISPIX), SWRST = 1 (4K f7)
AL ARG ISP IR IX M E AT IR A P N F X (AP [X) HIGHATRE 7
MOV TSP CONTR, #00100000B ;SWBS = 0 (GEFEAP [X), SWRST = 1 (4K A7)

B I ] CPUZEAFIN 18] (HL2% i 30) , (1/HLa% i #A=124NCPU T /ER 4§ )
‘ Program/ ik Sector Erase Recommem\ied Systel‘n Clock
WT2 [WT1[WTO| Read/i (=79uS) i X PREERF SN L HERE R G0
(=13. 1304ms) i
0| 1| 1]6AMHLEsfi | 304 HLgs 3 | 547T1AHL 3 & 3 5MHz
0| 1] OfLIAHLaSE | 604 HLAT I | 10942441 %% & 1 10MHz
0 O] 122401353 120135 5 3 | 2188541 &% J& 20MHz
0| O 043/ HlLasE | 2404H1 8% 1 4376948 & 31 40MHz

R IE E SRR T AR A

HHL: 0513-5501 2928 /2929 / 2966
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9.2 STC89C51RC/RD+H% B FHlEEPROMZS 8] K /)y K bt
STC89C51RC/RD+ 1) 84 M1 N #B ] FHEEPROMAF) M ik 5 752 3 45 1) 52 20 TP . R AE FH Y i

FEJF X, 7] LLXTEEPROM 1347 TAP/ TSPHEAE .

FLARREANT S 2 BB SEEPROMA /N K2 VE4R M HEE 214 -

1. STC89C51RC/RD+Z H1 5 F ML N HBEEPROME AT b 1k 58

2. STC89CH1RC/RD+Z A A Fy ML FFEEPROM =SS ] K /N ik 11— Wi 3%

STC89CS51RC/RD+ AR A B 5 AL #BEEPROME i — 5 36
Al EEPROM ¥ 40 | 5 [X 4 | st i [X 5 Mk | 465 5 X O SR
§¥82352;$§E 4K 8 2000h 2FFFh
STCSOLES2RC 4K s | 2000n -
giggggé§§§};+ 45K 90 4000h F3FFh
g¥€§3€é§§§i§k 29K 58 8000h F3FFh
§$€§SE§§?§£$+ 21K 42 A000h F3FFh
STCSOLES 12RD+ 13K 2 | cooon F3FFh
§¥g§gfé§1§§§;+ 5K 10 E000h F3FFh

STC8IC51RC F F1| ¥ v ML P FEEPROME 4 Hi bk 2
FARIERY S % /b 53 X [FEEPROM, 2 B8 Fi 1] (I EEPROMZS [a) K /N M — 6, £FANBIX0. 5 K&
A | gEdE | st | Sl | AGaHE | SEscHbhE | AGs bl | 45 s BI2°

2000h 21FFh 2200h 23FFh 2400h 25FFh 2600h 27FFH | LA — AU
_ _ _ _ B T F—
S ALRIX BB SLRIX 5\ IX X, AR —K

ferhihl | gt | dedsdthl | shdoiht | EaHhdE | gmdh | EaaHE | gt | B EUEEREBHEA
HR X, AnH
2800h 29FFh 2A00h 2BFFh 2C00h 2DFFh 2E00h 2FFFh |, MW 4
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HJF R I7) = 13922809991

STC89ICH8RD+FR FI| & LA FBEEPROMTE M 11k 4
FAARTER 545 22 /1 Jd [X (RIBEPROM, 2 HE i [ [UEEPROMZS ] A /N 2 — 9536, &AM E3X0. 5 K
R IX HRX BRI S0 X
R H b diguihl | dRdatbhL | dhdObbL | Redatbhb | sEdUil | Rishhh | ghstbb
8000h 81FFh 8200h 83FFh 8400h 85FFh 8600h 87FFh
HIE X HNHIX H-LE X )\ X
gk bk gl | etk | gikonhb | AR | SEobih | RGHEE | Gikobht
8800h 89FFh 8A00h 8BFFh 8C00h 8DFFh 8E00h 8FFFh
FIIX BrmX Br—mX FH+EIX
e dh bk Zobil | ARt | godobhb | R | SEobih | RGHEE | Gikobh
9000h 91FFh 9200h 93FFh 9400h 95FFh 9600h 97FFh
=KX HPU X AKX FNEIX
e da bk St | fRssthl | gidobhb | R | SHobiE | G | Zdobht
9800h 99FFh 1A00h 9BFFh 9C00h 9DFFh 9E00h 9FFFh
FrtRX ) IX B X BT EIX
e ah bk giguiil | ddatbEL | diUbE | fRdathhb | AEdUMuL | fRiAhh | ZTcHb
A000h Al1FFh A200h A3FFh A400h AS5FFh A600h AT7FFh
o —EIX o TEX B =RIX o EIX
e ah L gigihl | ddatbHL | didObbE | fRdatbhh | 4EdUuh: | iAol | ghstHbbL
A800h A9FFh AA00h ABFFh ACO00h ADFFh AEO0Oh AFFFH
FoTEIX B ASEIX oAb o)X
R H b digiiht | degaMbEE | diBOubE | edathhb | sEdUbb | RiGHUE | Z5HCHbbE
B00Oh B1FFh B200h B3FFh B400h B5FFh B600h B7FFH
W IUEIX =X =B Bt mX
R H b gijiibdl | MM | giomhb | ML | Sbib | RMGHEE | kbt
B800Oh B9FFh BAOOh BBFFh BCOOh BDFFh BEOOh BFFFH
BEtEHX 5= U0 B X Bt HEX =P NEIX
gk bk gl | AR | gikobhb | R | GEobih | RGHEE | gkibht
C000h CI1FFh C200h C3FFh C400h CS5FFh C600h C7FFH
E=tLEX HE= )X BRI 004X
A dh Lk gl | ARetihE | globhb | RGHEE | SEobih | RGHEE | Gkobht
C800h C9FFh CAO00h CBFFh CCOO0h CDFFh CEO0Oh CFFFH
A X B X B =X S5 PY DY B X
R H gl | fRsAtihh | giobhb | R | SEobih | RGHEE | Gkobht
D000h DI1FFh D200h D3FFh D400h D5FFh D600h D7FFH
VU X V7SR IX FPUAt X ESUE Nl
e ah bk il | ddatbEL | diObE | fRdathhb | ZEdUML | RiAh | ZTHbL
D800h D9FFh DAOOh DBFFh DC00h DDFFh DEOOh DFFFH
VYU X FEHREX HhHA X HhHTTEIX
e ak giguiil | ddatbEL | diURbE | fRdathhb | 4EdUMHL | RiAhih | ZhseHb
E000h E1FFh E200h E3FFh E400h E5FFh E600h E7FFH

FA X
125741

3y

EEL[E] — Rz
o5 F) 4 T AE
[F— B X, A
&R — A& e
B4k TR AE AN
R I, A
%‘)ﬂiﬁ, i;,l
IRAT 4 H

B AL TR A
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STC8ICH8RD+F F1) B F AL P EEPROMIE 4 i bl 52
P AR S A7 42/ 3 X [RIEEPROM, 2 B8 11 T (EEPROMAS [A) /N 8 — W5 2, AN EIIX0. 5 K5y

FA+ =X B HAPU R X FATEIX BHANEX BEA BRI X
st/ R b gtk st/ ER b ghofhbhl | RRisHbbE | ZEdHhE eahhhl | g RHbhE 5127y
E800h E9FFh EA00h EBFFh ECO0h EDFFh EE00h EFFFH
BHA LK HHA X %Eﬁﬁﬁﬁ
1= N 3 ’E [6] —
sy heY ZEF L Ly R ZEF M hE [
URAE B £ i T
FO00h FIFFh F200h F3FFh FEAS [ 79 B X
AH, 4R
4
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9.3 IAPKEZEEPROM:LC Zw &1

; FADATAIE /& EQU 7 HH 738 17 3k T 6 25 A7 2% M b 25 0) F R0V G 2/ 4 1 25
IAP_DATA DATA OE2h; & IAP_DATA EQU  0E2h

IAP ADDRH DATA  OE3h; & IAP ADDRH EQU  OE3h
IAP ADDRL DATA  OE4h; 5§ IAP ADDRL EQU  OB4h
IAP_CMD DATA  OE5h; 5§ IAP_CMD EQU  OE5h
IAP TRIG DATA  OE6h; 5§ IAP TRIG EQU  OE6h
IAP CONTR DATA  OE7h; 5§ IAP CONTR EQU  OE7h
7€ LISP/TAPr 4 J S5 A I ]
ISP IAP BYTE READ QU 1 o )
ISP_IAP BYTE PROGRAM EQU 2 DT, TR Z T 2SS, OFFh
ISP IAP SECTOR ERASE EQU 3 X, RN, BRI
WAIT TIME EQU 0 VB S AR E], 30MHZ BA R0, 24MBA R 1,
;20MHz LA R2, 12MBL R 3, 6MBL R4, 3MEA 5, 2MBA 6, IMEA R,
T
MOV TAP ADDRH, #BYTE ADDR HIGH S IE M hE Hb 4 7 35 0l A )
MOV~ TAP ADDRL, #BYTE ADDR LOW s GBI 7 75 R bk
MOV~ TAP_CONTR, #WALT TIME s B SR I [A) o 755 ) T L ik — 41,
ORL IAP_CONTR, #100000008 : SUVFISP/TAPHEAE FHHRE—KS®E T
MOV TAP_CMD, #ISP_TAP_BYTE READ
VIR AT S, AT AT RN, AHE A Mm-S
MOV IAP_TRIG, #46h ; J5i%46h, FHIEBOhEI TSP/ TAPl L 2 17 4%, BERHR 7ttt
MOV IAP_TRIG, #0B9h (1% 58BOhJ, TSP/ TAPr 437 B4 ik /% 2 5
;CPUSERFIAPENE B G . A kAT RE T .
NOP B BITAP DATAZF /748 J5, CPUKEHATRE T
MOV A, ISP _DATA SR B IR A Ace
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UNIEAIRIA, R T eaesEimnc

MOV
MOV
; MOV
; MOV
; MOV

TGN, % ONFFR/ S,

MOV

MOV
MOV
MOV
ORL

MOV
MOV
MOV

TAP_CONTR,
TAP_CMD,
TAP_TRIG,
TAP_ADDRH,
TAP_ADDRL,

TAP_DATA,

TAP_ADDRH,
TAP_ADDRL,
TAP_CONTR,
TAP_CONTR,

TAP_CMD,
TAP_TRIG,
TAP_TRIG,

#00000000B (A% 1L TSP/ TAPEEAE

£00000000B : BRISP/TAPAT 4

#00000000B ;B 1IETSP/TAPi 415 i &

#0FFh s 1E M v 15 BTN 00, Fi5 3] JEEEPROMIX
#0FFh IR HEIC TS BTN 00, B 1 iR

IS ELGAE, S MAT, Z ST e X ER

#ONE DATA DB F T MFEEHE S TAP_DATA,
AR AR I A IR
#BYTE_ADDR_HIGH DAL itk T T AR
#BYTE ADDR LOW s HO AR 7 i ER A
HWAIT TIME Ve B AR ) R ) AT A A
. B —4), FHH
#10000000B D FUFISP/TAPERAE S T

#ISP_IAP BYTE PROGRAM VR FI AR T A
#46h  ;45i%46h, FEEBOhE ISP/ TAPA K 27 7 28, FF R ER 75ttt
#0BO9h  ;i%5EB9hJI, ISP/IAPr4 7RI fit & #25h

; CPUSERFTAPENE BG4 R AREEHATRE T

NOP

DT RAE I G, CPUZkSEATRE

U, R T2aHFEme

MOV
MOV
; MOV
; MOV
; MOV

TAP_CONTR,
TAP_CMD,
TAP_TRIG,
TAP_ADDRH,
TAP_ADDRL,

#00000000B ;2% 11 TSP/ TAPEEAE

#00000000B ; ZBRISP/TAPAT &

#00000000B ;B 1L TSP/ TAP iy A fih 2

#OFFh ;3% Hihik 535 850900, ; 456 6 JEEEPROMIX, [ 1E iR #1F

#OFFh ;26 HbH K 7715 B 7600, $5 M JEEEPROMIX., [ 1F 15454
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R XEERR, B ERR, R IXEERR, 5127/ M X, AN X A A 5

D ULSR BRI B XREAT B, S N A R 2R, MR e 3 8 /il
s B EORAMA ORAT FRAG 2 b X R B, 8RR Ok B (A8 5 [l i B (X, i AR AN g X
IR 7 AR D, B AR R R R

; Ja DX R — A R Mk A 2 DX, T 7 K H v

MOV
MOV

MOV

ORL

MOV

MOV

MOV

TAP_ADDRH,
TAP_ADDRL,

TAP_CONTR,

TAP_CONTR,

TAP_CMD,

TAP_TRIG,

TAP_TRIG,

#SECTOR FIRST BYTE ADDR HIGH ;3% 5 [X it th ik v 77T
#SECTOR FIRST BYTE ADDR LOW ;3% [X iEc o Hh A 771
; Mk 75 B ORI A T EE I ki

#WAIT TIME ;B A ) MW A A Bl A
. K—5), I H A
#10000000B - fLYFISP/TAP i§44§§a£2%ir"

#ISP_IAP SECTOR ERASE
I b XA R &, AT AN TG R, AN BT IE L

#46h
2 3%46h, FEEBONE TSP/ TAPA & 25 47 5%, FF IR ER F it
#0B9h £5EB9NJG, ISP/IAP 4 7 R #k il & A 2

; CPUSERF TAPENIE SE il A AR ELATRE P

NOP

R XIS, CPUZK S AT IR

URIEAIATAH, Rl F2aFEmc

MOV
MOV
; MOV
; MOV
; MOV

IAP CONTR,
TAP_CMD,

IAP TRIG,
TAP ADDRI,
IAP ADDRL,

#00000000B 281 1SP/ TAPHRE

#00000000B ; 2SBRISP/TAPHT &

#00000000B ;97 1 TSP/ TAP iy 415 fih %%

#0FFh 15 HiUhE v 5 BT N 00, Fi5 1) AEEEPROMIX
#0FFh S IEHUHE AR5 BT N 00, By 1 iR

T I R T A PR ]
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NEH: (STCHL A ML Data Flash *4EEPROMIJ S8 FH)
INFEAR A ——F AL, TR, B XER

TR fF 17 HRE L7 BLY07, o €07 B “07 o anRFETRFFH, 4 A Hik
Ty igte. MRIZTFHARFFH, AR BENEXER, EHARE “BXER” 47
“0” %ﬂ\j “1” R

FEDXHRRR: AT R IXHRRR 7 AWTHER “0” HErN “17 .

NS

1. [8]— RAS S B e R — B X, A A2 R — RS S50 s TSCLE 53 A s X, il AN A0 HE AR
P,

2. MR —AN X R —A1, A0mt & 2 1F EEPROM, STCEE K #LfData Flash bt EEPROMEL
PIRZ, E— AT/ GRFE— N5 K2 10uS/60uS/10mS

3. WRAE — A XA T KBRS, A R BB AL P — A s i,
TN TR BB B AT B Y TSAESTCER A HLIRAM A, SRR HRERBEAS B IX,  FRA /5 R B
FHEE AT RS BT N EEZE X T (AT ESwe, TEETTEGL). X
IS A s DXCASE P ) 74 R Aot P (0 8075 (3 (A /a1 HH — DR s R B S8R

1] AR )
1: IAPRA5ERE, MhEREBSES) “mn1” 5 “p1” ?
. A

2: LAGHIBIM K JG, T —IRIAPAY A & 7534 35 EL % A6 FIBYfi 4 2

‘Aé:: 7\%7 Q%ﬁﬁ‘o
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9.4 EEPROMMIRFZF (CIeF X L%mizF)

1. CIEF:

:STC89C51RC/RD+Z: 41| 8 Jy HLEEPROM/IAP T fg il ol F e J

/*
/* --- STC MCU Limited

*/
*/

/¥ - JHIRSTC89xx 2 51l 8 Ji Hl. EEPROM/TIAPTS i -----mmeeeeeeev

/* --- Mobile: (86)13922809991

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

/* --- Tel: 86-755-82948412
/* --- Web: www.STCMCU.com

L L ST L) ER D —

M AERE R BRI EME A T STCRY BB KRR -
/*

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

typedef unsigned char BYTE;
typedef unsigned int WORD;

/*Declare SFR associated with the IAP */

sfr IAP_ DATA = 0xE2; //Flash data register

sfr IAP_ADDRH = O0xE3; //Flash address HIGH

sfr IAP_ADDRL = O0xE4; //Flash address LOW

sfr IAP_CMD = OxES5; //Flash command register
sfr IAP_TRIG = OxE6; //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 [AP_ CONTR*/

/f#define ENABLE_IAP 0x80 /lif SYSCLK<40MHz
#define ENABLE IAP 0x81 /lif SYSCLK<20MHz
/f#define ENABLE_IAP x82 /lif SYSCLK<10MHz
/f#define ENABLE_IAP 0x83 /1if SYSCLK<5MHz

//Start address for STC89C58xx EEPROM
#define IAP_ ADDRESS 0x08000

void Delay(BYTE n);

void Iapldle();

BYTE IapReadByte(WORD addr);

void lapProgramByte(WORD addr, BYTE dat);
void lapEraseSector(WORD addr);

O S T PR AR HAHL: 0513-5501 2928 /2929 / 2966

fEH: 0513-5501 2969 / 2956 / 2947

273



STC89CSIRC/RD+RFIH e r A FF M : www.STCMCU.com

I AR S 4 1 13922829991 WF A& Bt 1] < 13922809991

void main()

{
WORD i;
P1 = Oxfe; //1111,1110 System Reset OK
Delay(10); //Delay

//Erase current sector
//Check whether all sector data is FF

lapEraseSector(IAP_ ADDRESS);
for (i=0; i<512; i++)
{

if (lapReadByte(IAP_ ADDRESS+i) != 0xff)

goto Error; //If error, break

}
P1 = Oxfc; //1111,1100 Erase successful
Delay(10); //Delay
for (i=0; i<512; i++) //Program 512 bytes data into data flash
{

lapProgramByte(IAP_ ADDRESS+i, (BYTE)i);
}
P1 = 0xf8; //1111,1000 Program successful
Delay(10); //Delay
for (i=0; i<512; i++) //Verify 512 bytes data
{

if (lapReadByte(IAP_ ADDRESS+i) != (BYTE)i)

goto Error; //1f error, break

}

P1 = 0x{0;

while (1);
Error:

Pl &= 0x7f;

while (1);
H
/*
Software delay function
*/

//1111,0000 Verify successful

//0xxx,xxxx IAP operation fail

void Delay(BYTE n)

{
WORD x;

while (n--)
{
x=0;
while (++x);
}
}
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/*
Disable ISP/IAP/EEPROM function
Make MCU in a safe state
*/
void lapldle()
{
IAP_CONTR =0; //Close IAP function
[AP_ CMD =0; //Clear command to standby
IAP_TRIG = 0; //Clear trigger register
IAP_ADDRH = 0x80; //Data ptr point to non-EEPROM area
IAP_ADDRL =0; //Clear IAP address to prevent misuse
b
/*

Read one byte from ISP/IAP/EEPROM area
Input: addr (ISP/IAP/EEPROM address)

Output:Flash data
*/

BYTE lapReadByte(WORD addr)

{
BYTE dat; //Data buffer
IAP_CONTR = ENABLE IAP; //Open IAP function, and set wait time
[AP_CMD =CMD_READ; //Set ISP/IAP/EEPROM READ command
IAP_ADDRL = addr; //Set ISP/IAP/EEPROM address low
IAP_ADDRH = addr >> §; //Set ISP/IAP/EEPROM address high
IAP_TRIG = 0x46; //Send trigger command]1 (0x46)
IAP_TRIG = 0xb9; //Send trigger command2 (0xb9)
~nop_(); //MCU will hold here until ISP/IAP/EEPROM operation complete
dat =TAP_DATA,; //Read ISP/IAP/EEPROM data
lapldle(); //Close ISP/IAP/EEPROM function
return dat; //Return Flash data

b

/*

Program one byte to ISP/IAP/EEPROM area
Input: addr (ISP/IAP/EEPROM address)
dat (ISP/IAP/EEPROM data)
Output:-
*/
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void IapProgramByte(WORD addr, BYTE dat)

{

}

/*

IAP_CONTR = ENABLE IAP;
[AP_CMD =CMD PROGRAM;
IAP_ADDRL = addr;
IAP_ADDRH = addr >> §;
IAP_DATA = dat;

IAP_TRIG = 0x46;

IAP_TRIG = 0xb9;

_nop_();
lapldle();

Erase one sector area
Input: addr (ISP/IAP/EEPROM address)
Output:-

*/

void IapEraseSector(WORD addr)

{

IAP_CONTR = ENABLE IAP;
[AP_ CMD =CMD_ERASE;
IAP_ADDRL = addr;
IAP_ADDRH = addr >> §;
IAP_TRIG = 0x46;

IAP_TRIG = 0xb9;

_nop_();
lapldle();

//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 command]1 (0x46)
//Send trigger command2 (0xb9)

//MCU will hold here until ISP/IAP/EEPROM operation complete
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: STC89C51RC/RD+Z 41| #. i HLEEPROM/IAP T Ag il Fe FE T~

/* */
/* --- STC MCU Limited */
/¥ - JH/RSTC89xx £ 71 ¥4 L. EEPROM/IAPY); */
/* --- Mobile: (86)13922809991 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
AL & e I E TS & 11 7 ) — ot
R e T TS G VO IS0 11 g —— *

/* */
;/¥Declare SFR associated with the IAP */

IAP_ DATA EQU 0E2H ;Flash data register

IAP_ADDRH EQU 0E3H :Flash address HIGH

IAP_ADDRL EQU 0OE4H ;Flash address LOW

IAP CMD EQU 0ESH ;Flash command register

IAP_TRIG EQU O0E6H ;Flash command trigger

IAP_CONTR EQU 0E7H ;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_TAP EQU 80H ;if SYSCLK<40MHz
ENABLE_IAP EQU 81H ;if SYSCLK<20MHz
;ENABLE_TAP EQU 82H ;if SYSCLK<10MHz
;ENABLE _TAP EQU 83H ;if SYSCLK<SMHz

;//Start address for STC89C58xx EEPROM

IAP_ADDRESS EQU 08000H

>

ORG 0000H
LIMP MAIN
ORG 0100H
MAIN:
MOV PI1#0FEH ;1111,1110 System Reset OK
LCALL DELAY ;Delay
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s

MOV  DPTR, #IAP ADDRESS
LCALL TAP ERASE
MOV  DPTR, #IAP ADDRESS
MOV RO, #0
MOV  RI, #2
CHECKI:
LCALL IAP READ
CINE A, #0FFH, ERROR
INC DPTR
DINZ RO, CHECKI1
DINZ RI, CHECKI1
MOV  Pl, #OFCH
LCALL DELAY
MOV  DPTR, #IAP ADDRESS
MOV RO, #0
MOV  RI, #2
MOV  R2, #0
NEXT:
MOV A, R2
LCALL IAP PROGRAM
INC DPTR
INC R2
DINZ RO, NEXT
DINZ RI, NEXT
MOV  Pl, #OF8H
LCALL DELAY
MOV  DPTR, #IAP ADDRESS
MOV RO, #0
MOV  RI, #2
MOV  R2, #0
CHECK2:
LCALL IAP READ
CINE  A,2,ERROR
INC DPTR
INC R2
DINZ RO, CHECK2
DINZ RI, CHECK2

;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
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s

MOV  PI, #OFOH
SIMP  §
ERROR:
MOV PO, RO
MOV P2, R1
MOV  P3, R2
CLR P1.7
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 TAP_CONTR, #0
MOV TAP_CMD, #0
MOV IAP_TRIG, #0
MOV IAP_ADDRH, #30H
MOV IAP_ADDRL, #0
RET
/*

;Read one byte from ISP/IAP/EEPROM area
;Input: DPTR(ISP/IAP/EEPROM address)

;Output: ACC (Flash dat

s

a)

*/

;1111,0000 Verify successful

;0xxx,xxxx [AP operation fail

;Close IAP function

;Clear command to standby

;Clear trigger register

;Data ptr point to non-EEPROM area
;Clear IAP address to prevent misuse

R IE E SRR T AR A
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IAP_READ:
MOV TAP_CONTR, #ENABLE _IAP ;Open IAP function, and set wait time
MOV IAP _CMD, #CMD READ ;Set ISP/TAP/EEPROM READ command
MOV IAP_ADDRL, DPL ;Set ISP/TAP/EEPROM address low
MOV [AP_ADDRH, DPH ;Set ISP/IAP/EEPROM address high
MOV [AP_TRIG, #46H ;Send trigger command]1 (0x46)
MOV AP TRIG, #0B9H ;Send trigger command2 (0xb9)
NOP ;MCU will hold here until ISP/IAP/EEPROM operation complete
MOV A, IAP_DATA ;Read ISP/TAP/EEPROM data
LCALLIAP _IDLE ;Close ISP/IAP/EEPROM function
RET

i*

;Program one byte to ISP/IAP/EEPROM area
;Input: DPAT(ISP/IAP/EEPROM address)
; ACC (ISP/IAP/EEPROM data)

;Output:-
; */
IAP_ PROGRAM:
MOV IAP _CONTR, #ENABLE IAP  ;Open IAP function, and set wait time
MOV IAP _CMD, #CMD_PROGRAM ;Set ISP/TAP/EEPROM PROGRAM command
MOV IAP_ADDRL, DPL ;Set ISP/TAP/EEPROM address low
MOV [AP_ADDRH, DPH ;Set ISP/IAP/EEPROM address high
MOV TAP_DATA, A ;Write ISP/IAP/EEPROM data
MOV AP TRIG, #46H ;Send trigger command1 (0x46)
MOV IAP TRIG, #0BO9H ;Send trigger command?2 (0xb9)
NOP ;MCU will hold here until ISP/IAP/EEPROM operation complete
LCALLIAP IDLE ;Close ISP/IAP/EEPROM function

RET

i*
;Erase one sector area
;Input: DPTR(ISP/IAP/EEPROM address)

;Output:-

; */

IAP_ERASE:
MOV IAP_CONTR, #ENABLE_IAP  ;Open IAP function, and set wait time
MOV IAP_CMD, #CMD_ERASE ;Set ISP/IAP/EEPROM ERASE command
MOV IAP ADDRL, DPL Set ISP/IAP/EEPROM address low
MOV [AP_ADDRH, DPH ;Set ISP/IAP/EEPROM address high
MOV [AP_TRIG, #46H ;Send trigger command] (0x46)
MOV IAP_TRIG, #0B9H ;Send trigger command2 (0xb9)
NOP ;MCU will hold here until ISP/IAP/EEPROM operation complete
LCALLIAP IDLE ;Close ISP/IAP/EEPROM function
RET
END
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STC89CS51RC/RD+ZF B LR A E R G 0] gu A (ISP) FeE, ISPHIGFALE: 4 2500 K@
F4mfeds, BAVIER P RS FRVA] N8/ Bek P RRT, G065 5 LA O AR P2 0 (7= b
FIRR, FAE RS A pe skt B ML A R R e B R T DA —ad Ak
FE, —IASEE, IR T NI RE A, U8N T R T AR A R XS . BT T
DAFER P 1 B bR R4 FAG TR Y B T H0E R MUE IS 1T 45 RN, MO ai; 548

STC89 R FI 5y WL [ A ISP R G 5| R 1, oA PCm 42 il A2 77 R Rk F P (AR AR
TR LN, SOESgnfEes ( LB mRE s, LR —H) .

WA 3R K A HSTC $24ETSP F# T (STC-ISPexe ¥ff) :

(1). FRAESTCIRMEERISP FE LA (8P
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), FRLEERIT] ($dTsetup.exe) , VA R A BT B4

(2). HRSTC-ISP M THE CAt) |, iGFER 538, HATC 2Verd. 864 LA L,

Y EFx. bin, *. hex (Intel 16 BEHIFE 20 S0, D Hek hex AEASCRAAIE, 15 #R*. bin X
f, TERERERFRPC (BN MHISTC-ISP.EXE /7.
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1).
2).
(3).
4).

(5).
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FIFISTC-TSP Ver 3.0A PCB #Ri#E{TRS-232%% 4
%HWWHF H ORI b 5E il N3/ ek :

2.

3.
4. UWIZIP1.0,P1.1=0,0, fE4z20, AT{EM P R4 A LEERH, S0KP1LOPLIEM

Ul-Socke t 4 ' e AN 1548 N R AL

Hﬂﬂ)ﬂ%é}iiﬁ’] FLJR (MCU-VCC, GND) Az B HILAIPS. 0, P3. 1482 N 5% H bl CN2 4
X #90 ERR R HUR R & 7 5PC/ AT 845 1 e
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MRA: JCURESHIE

INTRODUCTION

Assembly language is a computer language lying between the extremes of machine language and high-level lan-
guage like Pascal or C use words and statements that are easily understood by humans, although still a long way
from "natural”" language.Machine language is the binary language of computers.A machine language program is a
series of binary bytes representing instructions the computer can execute.

Assembly language replaces the binary codes of machine language with easy to remember "mnemonics'"that
facilitate programming.For example, an addition instruction in machine language might be represented by the
code "10110011".It might be represented in assembly language by the mnemonic "ADD".Programming with mne-
monics is obviously preferable to programming with binary codes.

Of course, this is not the whole story. Instructions operate on data, and the location of the data is specified by
various "addressing modes" emmbeded in the binary code of the machine language instruction. So, there may be
several variations of the ADD instruction, depending on what is added. The rules for specifying these variations
are central to the theme of assembly language programming.

An assembly language program is not executable by a computer. Once written, the program must undergo
translation to machine language. In the example above, the mnemonic "ADD" must be translated to the binary
code "10110011". Depending on the complexity of the programming environment, this translation may involve
one or more steps before an executable machine language program results. As a minimum, a program called an
"assembler" is required to translate the instruction mnemonics to machine language binary codes. Afurther step
may require a "linker" to combine portions of program from separate files and to set the address in memory at
which th program may execute. We begin with a few definitions.

An assembly language program i a program written using labels, mnemonics, and so on, in which each state-
ment corresponds to a machine instruction. Assembly language programs, often called source code or symbolic
code, cannot be executed by a computer.

A machine language program is a program containing binary codes that represent instructions to a computer.
Machine language programs, often called object code, are executable by a computer.

A assembler is a program that translate an assembly language program into a machine language program.
The machine language program (object code) may be in "absolute" form or in "relocatable" form. In the latter
case, "linking" is required to set the absolute address for execution.

A linker is a program that combines relocatable object programs (modules) and produces an absolute object
program that is executable by a computer. A linker is sometimes called a "linker/locator" to reflect its separate
functions of combining relocatable modules (linking) and setting the address for execution (locating).

A segment is a unit of code or data memory. A segment may be relocatable or absolute. A relocatable seg-
ment has a name, type, and other attributes that allow the linker to combine it with other paritial segments, if re-
quired, and to correctly locate the segment. An absolute segment has no name and cannot be combined with other
segments.

A module contains one or more segments or partial segments. A module has a name assigned by the user. The
module definitions determine the scope of local symbols. An object file contains one or more modules. A module
may be thought of as a "file" in many instances.

A program consists of a single absolute module, merging all absolute and relocatable segments from all input
modules. A program contains only the binary codes for instructions (with address and data constants) that are un-
derstood by a computer.
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ASSEMBLER OPERATION

There are many assembler programs and other support programs available to facilitate the development of ap-
plications for the 8051 microcontroller. Intel's original MCS-51 family assembler, ASM51, is no longer available
commercially. However, it set the standard to which the others are compared.

ASMS1 is a powerful assembler with all the bells and whistles. It is available on Intel development systems
and on the IBM PC family of microcomputers. Since these "host" computers contain a CPU chip other than the
8051, ASMSI is called a cross assembler. An 8051 source program may be written on the host computer (using
any text editor) and may be assembled to an object file and listing file (using ASM51), but the program may not
be executed. Since the host system's CPU chip is not an 8051, it does not understand the binary instruction in the
object file. Execution on the host computer requires either hardware emulation or software simulation of the tar-
get CPU. A third possibility is to download the object program to an 8051-based target system for execution.

ASMS51 is invoked from the system prompt by

ASMS1 source_file [assembler controls]

The source file is assembled and any assembler controls specified take effect. The assembler receives a source
file as input (e.g., PROGRAM.SRC) and generates an object file (PROGRAM.OBJ) and listing file (PROGRAM.
LST) as output. This is illustrated in Figure 1.

Since most assemblers scan the source program twice in performing the translation to machine language,
they are described as two-pass assemblers. The assembler uses a location counter as the address of instructions
and the values for labels. The action of each pass is described below.

PROGRAM.OB]J
PROGRAM.SRC
Legend PROGRAM.LST
O Utility program
[ User file

Figure 1 Assembling a source program

Pass one

During the first pass, the source file is scanned line-by-line and a symbol table is built. The location counter de-
faults to 0 or is set by the ORG (set origin) directive. As the file is scanned, the location counter is incremented by
the length of each instruction. Define data directives (DBs or DWs) increment the location counter by the number
of bytes defined. Reserve memory directives (DSs) increment the location counter by the number of bytes re-
served.

Each time a label is found at the beginning of a line, it is placed in the symbol table along with the current
value of the location counter. Symbols that are defined using equate directives (EQUs) are placed in the symbol
table along with the "equated" value. The symbol table is saved and then used during pass two.

Pass two

During pass two, the object and listing files are created. Mnemonics are converted to opcodes and placed in the
output files. Operands are evaluated and placed after the instruction opcodes. Where symbols appear in the oper-
and field, their values are retrieved from the symbol table (created during pass one) and used in calculating the
correct data or addresses for the instructions.

Since two passes are performed, the source program may use "forward references", that is, use a symbol be-
fore it is defined. This would occur, for example, in branching ahead in a program.
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The object file, if it is absolute, contains only the binary bytes (0OH-OFH) of the machine language program.
A relocatable object file will also contain a sysmbol table and other information required for linking and locating.
The listing file contains ASCII text codes (02H-7EH) for both the source program and the hexadecimal bytes in
the machine language program.

A good demonstration of the distinction between an object file and a listing file is to display each on the host
computer's CRT display (using, for example, the TYPE command on MS-DOS systems). The listing file clearly
displays, with each line of output containing an address, opcode, and perhaps data, followed by the program state-
ment from the source file. The listing file displays properly because it contains only ASCII text codes. Displaying
the object file is a problem, however. The output will appear as "garbage", since the object file contains binary
codes of an 8051 machine language program, rather than ASCII text codes.

ASSEMBLY LANGUAGE PROGRAM FORMAT

Assembly language programs contain the following:

Machine instructions

Assembler directives

Assembler controls

Comments

Machine instructions are the familiar mnemonics of executable instructions (e.g., ANL). Assembler directives
are instructions to the assembler program that define program structure, symbols, data, constants, and so on (e.g.,
ORG). Assembler controls set assembler modes and direct assembly flow (e.g., STITLE). Comments enhance the
readability of programs by explaining the purpose and operation of instruction sequences.

Those lines containing machine instructions or assembler directives must be written following specific rules
understood by the assembler. Each line is divided into "fields" separated by space or tab characters. The general
format for each line is as follows:

[label:] mnemonic [operand] [, operand] [...]1 [;commernt]

Only the mnemonic field is mandatory. Many assemblers require the label field, if present, to begin on the left in
column 1, and subsequent fields to be separated by space or tab charecters. With ASMS1, the label field needn't
begin in column 1 and the mnemonic field needn't be on the same line as the label field. The operand field must,
however, begin on the same line as the mnemonic field. The fields are described below.

Label Field

A label represents the address of the instruction (or data) that follows. When branching to this instruction, this la-
bel is usded in the operand field of the branch or jump instruction (e.g., SIMP SKIP).

Whereas the term "label" always represents an address, the term "symbol" is more general. Labels are one
type of symbol and are identified by the requirement that they must terminate with a colon(:). Symbols are as-
signed values or attributes, using directives such as EQU, SEGMENT, BIT, DATA, etc. Symbols may be ad-
dresses, data constants, names of segments, or other constructs conceived by the programmer. Symbols do not
terminate with a colon. In the example below, PAR is a symbol and START is a label (which is a type of symbol).

PAR EQU 500 ;"PAR" IS A SYMBOL WHICH
;REPRESENTS THE VALUE 500
START: MOV A, #OFFH ;"START" IS A LABEL WHICH

;REPRESENTS THE ADDRESS OF
;THE MOV INSTRUCTION

A symbol (or label) must begin with a letter, question mark, or underscore (_); must be followed by letters,

"o,

digit, "?", or "_"; and can contain up to 31 characters. Symbols may use upper- or lowercase characters, but they

are treated the same. Reserved words (mnemonics, operators, predefined symbols, and directives) may not be
used.

B ES B T A RAF FHL: 0513-5501 2928 /2929 / 2966 fEE: 0513-5501 2969 / 2956 / 2947 293



STC89CSIRC/RD+HR I T HLIER  HARSCFEMGES - www.STCMCU.com I B AR 37 #7: 13922829991 A& i ] 13922809991

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 SJMP
12FC 4 ORG START + 200
12FC 4134 5 IMP START ;ASSEMBLES AS AIMP
12FE 021301 6 IMP FINISH ;ASSEMBLES AS LIMP
1301 04 7 FINISH: INC A

8 END

The first jump (line 3) assembles as SIMP because the destination is before the jump ( i.e., no forward reference)
and the offset is less than -128. The ORG directive in line 4 creates a gap of 200 locations between the label
START and the second jump, so the conversion on line 5 is to AJMP because the offset is too great for SIMP.
Note also that the address following the second jump (12FEH) and the address of START (1234H) are within the
same 2K page, which, for this instruction sequence, is bounded by 1000H and 17FFH. This criterion must be met
for absolute addressing. The third jump assembles as LIMP because the destination (FINISH) is not yet defined
when the jump is assembled (i.e., a forward reference is used). The reader can verify that the conversion is as
stated by examining the object field for each jump instruction.

ASSEMBLE-TIME EXPRESSION EVALUATION

Values and constants in the operand field may be expressed three ways: (a) explicitly (e.g.,0EFH), (b) with a pre-
defined symbol (e.g., ACC), or (c) with an expression (e.g.,2 + 3). The use of expressions provides a powerful
technique for making assembly language programs more readable and more flexible. When an expression is used,
the assembler calculates a value and inserts it into the instruction.
All expression calculations are performed using 16-bit arithmetic; however, either 8 or 16 bits are inserted

into the instruction as needed. For example, the following two instructions are the same:

MOV  DPTR, #04FFH +3

MOV  DPTR, #0502H ;ENTIRE 16-BIT RESULT USED

If the same expression is used in a "MOV A #data" instruction, however, the error message "value will not fit in a
byte" is generated by ASMS51. An overview of the rules for evaluateing expressions follows.
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Number Bases

The base for numeric constants is indicated in the usual way for Intel microprocessors. Constants must be fol-
lowed with "B" for binary, "O" or "Q" for octal, "D" or nothing for decimal, or "H" for hexadecimal. For example,
the following instructions are the same:

MOV A, #I5H
MOV A, #1111B
MOV A, #0FH
MOV A, #17Q
MOV A, #15D

Note that a digit must be the first character for hexadecimal constants in order to differentiate them from labels (i.e.,
"0AS5H" not "A5H").

Charater Strings

Strings using one or two characters may be used as operands in expressions. The ASCII codes are converted to the
binary equivalent by the assembler. Character constants are enclosed in single quotes ('). Some examples follow.
CINE A, #'Q', AGAIN

SUBB A, #'0' ;CONVERT ASCII DIGIT TO BINARY DIGIT
MOV  DPTR, #'AB'
MOV  DPTR, #4142H ;SAME AS ABOVE

Arithmetic Operators
The arithmetic operators are

+ addition

- subtraction

* multiplication
/ division

MOD  modulo (remainder after division)

For example, the following two instructions are same:
MOV A, 10+10H
MOV A, #lAH

The following two instructions are also the same:
MOV A, #5MOD7
MOV A, #4

Since the MOD operator could be confused with a symbol, it must be seperated from its operands by at least one
space or tab character, or the operands must be enclosed in parentheses. The same applies for the other operators
composed of letters.

Logical Operators

The logical operators are
OR logical OR
AND logical AND
XOR logical Exclusive OR
NOT logical NOT (complement)

B ES B T A RAF FHL: 0513-5501 2928 /2929 / 2966 fEE: 0513-5501 2969 / 2956 / 2947 297



STC89CSIRC/RD+RFIH e r A FF M : www.STCMCU.com

I AR S 4 1 13922829991 WF A& Bt 1] < 13922809991

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
MOV

A, #'9 AND OFH
A, #9

The NOT operator only takes one operand. The following three MOV instructions are the same:

THREE
MINUS_THREE

EQU 3

EQU -3

MOV A, # (NOT THREE) + 1
MOV A, #MINUS_THREE
MOV A, #11111101B

Special Operators

The sepcial operators are

SHR
SHL
HIGH
LOW

0

shift right
shift left
high-byte
low-byte
evaluate first

For example, the following two instructions are the same:

MOV
MOV

A, #8 SHL 1
A, #10H

The following two instructions are also the same:

MOV
MOV

A, #HIGH 1234H
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
NE
LT
LE
GT
GE

Note that for each operator, two forms are acceptable (e.g., "EQ" or

tests are "true":
MOV
MOV
MOV
MOV
MOV
MOV

= equals

<> not equals

< less than

<= less than or equal to

> greater than

>= greater than or equal to

A #5=5

A#5 NE 4
A#'X' LT 'Z
A#'X >='X
AH$ >0
A#100 GE 50

"="). In the following examples, all relational
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So, the assembled instructions are equal to
MOV A, #0FFH

Even though expressions evaluate to 16-bit results (i.e., OFFFFH), in the examples above only the low-order eight
bits are used, since the instruction is a move byte operation. The result is not considered too big in this case, be-
cause as signed numbers the 16-bit value FFFFH and the 8-bit value FFH are the same (-1).

Expression Examples
The following are examples of expressions and the values that result:

Expression Result
'B'-'A' 0001H
8/3 0002H
155 MOD 2 0001H
4%*4 0010H
8 AND 7 0000H
NOT 1 FFFEH
'A' SHL 8 4100H
LOW 65535 00FFH
@®+1)*2 0012H
SEQ4 0000H
'A' LT 'B' FFFFH
3 <=3 FFFFHss

A practical example that illustrates a common operation for timer initialization follows: Put -500 into Timer 1 reg-
isters TH1 and TL1. In using the HIGH and LOW operators, a good approach is
VALUE EQU -500
MOV ~ 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 MOVX instruction.)

DBIT The format for the DBIT (define bit) directive is,
[label:] DBIT  expression

The DBIT directive reserves space in bit units. It can be used only in a BIT segment. The expression must be a
valid assemble-time expression with no forward references. When the DBIT statement is encountered in a pro-
gram, the location counter of the current (BIT) segment is incremented by the value of the expression. Note that
in a BIT segment, the basic unit of the location counter is bits rather than bytes. The following directives creat

three flags in a absolute bit segment:

BSEG ;BIT SEGMENT (ABSOLUTE)
KEFLAG: DBIT 1 ;KEYBOARD STATUS
PRFLAG: DBIT 1 ;PRINTER STATUS
DKFLAG: DBIT 1 ;DISK STATUS

Since an address is not specified with BSEG in the example above, the address of the flags defined by DBIT
could be determined (if one wishes to to so) by examining the symbol table in the .LST or .MS51 files. If the defi-
nitions above were the first use of BSEG, then KBFLAG would be at bit address 00H (bit 0 of byte address 20H).
If other bits were defined previously using BSEG, then the definitions above would follow the last bit defined.

DB (Define Byte) The format for the DB (define byte) directive is,
[label:] DB expression [, expression] [...]

The DB directive initializes code memory with byte values. Since it is used to actually place data constants in
code memory, a CODE segment must be active. The expression list is a series of one or more byte values (each of
which may be an expression) separated by commas.
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The DB directive permits character strings (enclosed in single quotes) longer than two characters as long as they
are not part of an expression. Each character in the string is converted to the corresponding ASCII code. If a label
is used, it is assigned the address of th first byte. For example, the following statements

CSEG AT

SQUARES: DB 0,1,4,9, 16,25
MESSAGE: DB 'Login:', 0

0100H

;SQUARES OF NUMBERS 0-5

;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

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

expression [, expression] [..

g

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

B ES B T A RAF FHL: 0513-5501 2928 /2929 / 2966 fEE: 0513-5501 2969 / 2956 / 2947 305



STC89CSIRC/RD+HR I T HLIER  HARSCFEMGES - www.STCMCU.com I B AR 37 #7: 13922829991 A& i ] 13922809991

All the usual rules for symbol names apply to module names. If a name is not provided, the module takes on
the file name (without a drive or subdirectory specifier and without an extension). In the absence of any use of
the NAME directive, a program will contain one module for each file. The concept of "modules," therefore, is
somewhat cumbersome, at least for relatively small programming problems. Even programs of moderate size (en-
compassing, for example, several files complete with relocatable segments) needn't use the NAME directive and
needn't pay any special attention to the concept of "modules." For this reason, it was mentioned in the definition
that a module may be considered a "file," to simplify learning ASM51. However, for very large programs (several
thousand lines of code, or more), it makes sense to partition the problem into modules, where, for example, each
module may encompass several files containing routines having a common purpose.

Segment Selection Directives

When the assembler encounters a segment selection directive, it diverts the following code or data into the select-
ed segment until another segment is selected by a segment selection directive. The directive may select may select
a previously defined relocatable segment or optionally create and select absolute segments.

RSEG (Relocatable Segment)  The format for the RSEG (relocatable segment) directive is
RSEG segment_name

Where "segment name" is the name of a relocatable segment previously defined with the SEGMENT directive.
RSEG is a "segment selection" directive that diverts subsequent code or data into the named segment until another
segment selection directive is encountered.

Selecting Absolute Segments RSEG selects a relocatable segment. An "absolute" segment, on the other
hand, is selected using one of the directives:

CSEG (AT address)
DSEG (AT address)
ISEG (AT address)
BSEG (AT address)
XSEG (AT address)

These directives select an absolute segment within the code, internal data, indirect internal data, bit, or external
data address spaces, respectively. If an absolute address is provided (by indicating "AT address"), the assembler
terminates the last absolute address segment, if any, of the specified segment type and creates a new absolute seg-
ment starting at that address. If an absolute address is not specified, the last absolute segment of the specified type
is continuted. If no absolute segment of this type was previously selected and the absolute address is omitted, a
new segment is created starting at location 0. Forward references are not allowed and start addresses must be ab-
solute.

Each segment has its own location counter, which is always set to 0 initially. The default segment is an ab-
solute code segment; therefore, the initial state of the assembler is location 0000H in the absolute code segment.
When another segment is chosen for the first time, the location counter of the former segment retains the last
active value. When that former segment is reselected, the location counter picks up at the last active value. The
ORG directive may be used to change the location counter within the currently selected segment.

ASSEMBLER CONTROLS

Assembler controls establish the format of the listing and object files by regulating the actions of ASM51. For the
most part, assembler controls affect the look of the listing file, without having any affect on the program itself.
They can be entered on the invocation line when a program is assembled, or they can be placed in the source file.
Assembler controls appearing in the source file must be preceded with a dollor sign and must begin in column 1.
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There are two categories of assembler controls: primary and general. Primary controls can be placed in the
invocation line or at the beginnig of the source program. Only other primary controls may precede a primary con-

trol. General controls may be placed anywhere in the source program.

LINKER OPERATION

In developing large application programs, it is common to divide tasks into subprograms or modules containing
sections of code (usually subroutines) that can be written separately from the overall program. The term "modu-
lar programming" refers to this programming strategy. Generally, modules are relocatable, meaning they are not
intended for a specific address in the code or data space. A linking and locating program is needed to combine the
modules into one absolute object module that can be executed.

Intel's RL51 is a typical linker/locator. It processes a series of relocatable object modules as input and creates
an executable machine language program (PROGRAM, perhaps) and a listing file containing a memory map and
symbol table (PROGRAM.M51). This is illustrated in following figure.

FILE3.0OBJ PROGRAM.ABS
FILE2.0BJ
FILE1.OBJ

PROGRAM.MAP

Legend
QO Utility program
[ User file

Linker operation

As relocatable modules are combined, all values for external symbols are resolved with values inserted into
the output file. The linker is invoked from the system prompt by

RL51 input_list [TO output file] [location_controls]

The input_list is a list of relocatable object modules (files) separated by commas. The output_list is the name
of the output absolute object module. If none is supplied, it defaults to the name of the first input file without any
suffix. The location_controls set start addresses for the named segments.

For example, suppose three modules or files (MAIN.OBJ, MESSAGES.OBJ, and SUBROUTINES.OBJ) are
to be combined into an executable program (EXAMPLE), and that these modules each contain two relocatable
segments, one called EPROM of type CODE, and the other called ONCHIP of type DATA. Suppose further that
the code segment is to be executable at address 4000H and the data segment is to reside starting at address 30H (in
internal RAM). The following linker invocation could be used:

RS51  MAIN.OBJ, MESSAGES.OBJ, SUBROUTINES.OBJ TO EXAMPLE & CODE
(EPROM (4000H) DATA (ONCHIP (30H))

Note that the ampersand character "&" is used as the line continuaton character.

If the program begins at the label START, and this is the first instruction in the MAIN module, then execu-
tion begins at address 4000H. If the MAIN module was not linked first, or if the label START is not at the begin-
ning of MAIN, then the program's entry point can be determined by examining the symbol table in the listing file
EXAMPLE.M51 created by RL51. By default, EXAMPLE.M51 will contain only the link map. If a symbol table
is desired, then each source program must have used the SDEBUG control. The following table shows the assem-
bler controls supported by ASM51.
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Assembler controls supported by ASMS51
PRIMARY/
NAME GENERAL DEFAULT ABBREV. MEANING
DATE (date) P DATE() DA Place string in header (9 char. max.)
DEBUG P NODEBUG DB Outputs debug symbol information to object file
EJECT G not applicable EJ Continue listing on next page
ERRORPRINT P NOERRORPRINT EP Designates a file to receive error messages in addition to the
(file) listing file (defauts to console)
NOERRORPRINT P NOERRORPRINT [ NOEP [Designates that error messages will be printed in listing file
only
GEN G GENONLY GO  [List only the fully expanded source as if all lines generated
by a macro call were already in the source file
GENONLY G GENONLY NOGE |List only the original source text in the listing file
INCLUED(file) G not applicable (¢ Designates a file to be included as part of the program
LIST G LIST LI Print subsequent lines of source code in listing file
NOLIST G LIST NOLI |Do not print subsequent lines of source code in lisitng file
MACRO P MACRO(50) MR  [Evaluate and expand all macro calls. Allocate percentage of]
(men_precent) free memory for macro processing
NOMACRO P MACRO(50) NOMR |Do not evalutate macro calls
MODS1 P MODS1 MO  |Recognize the 8051-specific predefined special function
registers
NOMODS51 P MODS1 NOMO |Do not recognize the 8051-specific predefined special
function registers
OBJECT(file) P OBJECT(source.OBJ) 0J Designates file to receive object code
NOOBJECT P OBJECT(source.OBJ)[ NOOJ [Designates that no object file will be created
PAGING P PAGING PI Designates that listing file be broken into pages and each
will have a header
NOPAGING P PAGING NOPI |Designates that listing file will contain no page breaks
PAGELENGTH P PAGELENGT(60) PL Sets maximun number of lines in each page of listing file
(N) (range=10 to 65536)
PAGE WIDTH (N) P PAGEWIDTH(120) PW  |Set maximum number of characters in each line of listing
file (range = 72 to 132)
PRINT(file) P PRINT(source.LST) PR Designates file to receive source listing
NOPRINT P PRINT(source.LST) [ NOPR [Designates that no listing file will be created
SAVE G not applicable SA Stores current control settings from SAVE stack
RESTORE G not applicable RS Restores control settings from SAVE stack
REGISTERBANK P REGISTERBANK(0) RB Indicates one or more banks used in program module
(rb,...)
NOREGISTER- P REGISTERBANK(0)| NORB |Indicates that no register banks are used
BANK
SYMBOLS P SYMBOLS SB Creates a formatted table of all symbols used in program
NOSYMBOLS P SYMBOLS NOSB [Designates that no symbol table is created
TITLE(string) G TITLE() TT Places a string in all subsequent page headers (max.60
characters)
WORKFILES P same as source WF  |Designates alternate path for temporay workfiles
(path)
XREF P NOXREF XR Creates a cross reference listing of all symbols used in
program
NOXREF P NOXREF NOXR [Designates that no cross reference list is created
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MACROS

The macro processing facility (MPL) of ASM51 is a "string replacement" facility. Macros allow frequently used
sections of code be defined once using a simple mnemonic and used anywhere in the program by inserting the
mnemonic. Programming using macros is a powerful extension of the techniques described thus far. Macros can
be defined anywhere in a source program and subsequently used like any other instruction. The syntax for macro
definition is

%*DEFINE (call_pattern) (macro_body)

Once defined, the call pattern is like a mnemonic; it may be used like any assembly language instruction by
placing it in the mnemonic field of a program. Macros are made distinct from "real" instructions by preceding
them with a percent sign, "%". When the source program is assembled, everything within the macro-body, on
a character-by-character basis, is substituted for the call-pattern. The mystique of macros is largely unfounded.
They provide a simple means for replacing cumbersome instruction patterns with primitive, easy-to-remember
mnemonics. The substitution, we reiterate, is on a character-by-character basis—nothing more, nothing less.

For example, if the following macro definition appears at the beginning of a source file,

%*DEFINE (PUSH_DPTR)
(PUSH DPH
PUSH DPL
)

then the statement
%PUSH_DPTR
will appear in the .LST file as

PUSH DPH
PUSH DPL

The example above is a typical macro. Since the 8051 stack instructions operate only on direct addresses,
pushing the data pointer requires two PUSH instructions. A similar macro can be created to POP the data pointer.
There are several distinct advantages in using macros:

A source program using macros is more readable, since the macro mnemonic is generally more indicative
of the intended operation than the equivalent assembler instructions.

The source program is shorter and requires less typing.

Using macros reduces bugs

Using macros frees the programmer from dealing with low-level details.

The last two points above are related. Once a macro is written and debugged, it is used freely without the worry
of bugs. In the PUSH DPTR example above, if PUSH and POP instructions are used rather than push and pop
macros, the programmer may inadvertently reverse the order of the pushes or pops. (Was it the high-byte or low-
byte that was pushed first?) This would create a bug. Using macros, however, the details are worked out once—
when the macro is written—and the macro is used freely thereafter, without the worry of bugs.

Since the replacement is on a character-by-character basis, the macro definition should be carefully con-
structed with carriage returns, tabs, ect., to ensure proper alignment of the macro statements with the rest of the
assembly language program. Some trial and error is required.

There are advanced features of ASM51's macro-processing facility that allow for parameter passing, local
labels, repeat operations, assembly flow control, and so on. These are discussed below.
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Parameter Passing

A macro with parameters passed from the main program has the following modified format:

%*DEFINE (macro_name (parameter_list)) (macro_body)
For example, if the following macro is defined,
%*DEFINE (CMPA# (VALUE))
(CINE A, #%VALUE, $ +3
)

then the macro call
%CMPA# (20H)

will expand to the following instruction in the .LST file:
CINE  A,#20H,$+3

Although the 8051 does not have a "compare accumulator” instruction, one is easily created using the CINE
instruction with "$+3" (the next instruction) as the destination for the conditional jump. The CMPA# mnemonic
may be easier to remember for many programmers. Besides, use of the macro unburdens the programmer from
remembering notational details, such as "$+3."

Let's develop another example. It would be nice if the 8051 had instructions such as

JUMP IF ACCUMULATOR GREATER THAN X

JUMP IF ACCUMULATOR GREATER THAN OR EQUAL TO X
JUMP IF ACCUMULATOR LESS THAN X

JUMP IF ACCUMULATOR LESS THAN OR EQUAL TO X

but it does not. These operations can be created using CINE followed by JC or JNC, but the details are tricky.
Suppose, for example, it is desired to jump to the label GREATER _THAN if the accumulator contains an ASCII
code greater than "Z" (5AH). The following instruction sequence would work:

CINE A, #5BH, $-3

INC GREATER THAN
The CJINE instruction subtracts 5BH (i.e., "Z" + 1) from the content of A and sets or clears the carry flag accord-
ingly. CINE leaves C=1 for accumulator values 00H up to and including SAH. (Note: SAH-SBH<O0, therefore
C=1; but SBH-5SBH=0, therefore C=0.) Jumping to GREATER THAN on the condition "not carry" correctly
jumps for accumulator values SBH, SCH, SDH, and so on, up to FFH. Once details such as these are worked out,
they can be simplified by inventing an appropriate mnemonic, defining a macro, and using the macro instead of

the corresponding instruction sequence. Here's the definition for a "jump if greater than" macro:

%*DEFINE (JGT (VALUE, LABEL))
(CINE A, #%VALUE+1, $+3  ;JGT
JNC  %LABEL
)

To test if the accumulator contains an ASCII code greater than "Z," as just discussed,the macro would be called as
%JGT  ('Z', GREATER THAN)
ASMS51 would expand this into

CINE A, #5BH, $+3 JGT
INC GREATER THAN

The JGT macro is an excellent example of a relevant and powerful use of macros. By using macros, the program-
mer benefits by using a meaningful mnemonic and avoiding messy and potentially bug-ridden details.
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Local Labels
Local labels may be used within a macro using the following format:

%*DEFINE (macro_name [(parameter_list)])
[LOCAL list of local labels] (macro_body)

For example, the following macro definition

%*DEFINE  (DEC_DPTR) LOCAL SKIP

(DEC  DPL :DECREMENT DATA POINTER
MOV A, DPL
CINE A, #OFFH, %SKIP
DEC DPL
%SKIP: )

would be called as
%DEC_DPTR
and would be expanded by ASMS51 into

DEC  DPL :DECREMENT DATA POINTER
MOV A, DPL

CINE A, #OFFH, SKIPOO

DEC  DPH

SKIP0O:

Note that a local label generally will not conflict with the same label used elsewhere in the source program, since
ASMS51 appends a numeric code to the local label when the macro is expanded. Furthermore, the next use of the
same local label receives the next numeric code, and so on.

The macro above has a potential "side effect." The accumulator is used as a temporary holding place for
DPL. If the macro is used within a section of code that uses A for another purpose, the value in A would be lost.
This side effect probably represents a bug in the program. The macro definition could guard against this by saving
A on the stack. Here's an alternate definition for the DEC_DPTR macro:

%*DEFINE (DEC_DPTR) LOCAL SKIP
(PUSHACC

DEC DPL ;DECREMENT DATA POINTER
MOV A, DPL
CINE A, #0FFH, %SKIP
DEC DPH

%SKIP: POP ACC
)

Repeat Operations

This is one of several built-in (predefined) macros. The format is
%REPEAT (expression) (text)
For example, to fill a block of memory with 100 NOP instructions,

%REPEAT  (100)
(NOP

)
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Control Flow Operations

The conditional assembly of section of code is provided by ASM51's control flow macro definition. The format is

%IF (expression) THEN (balanced_text)
[ELSE (balanced text)] FI

For example,

INTRENAL EQU 1 ;1 =8051 SERIAL I/0O DRIVERS
;0 =8251 SERIAL I/0O DRIVERS

%IF (INTERNAL) THEN
(INCHAR: . ;8051 DRIVERS
OUTCHR:

) ELSE
(INCHAR: . ;8251 DRIVERS
OUTCHR:

)

In this example, the symbol INTERNAL is given the value 1 to select I/O subroutines for the 8051's serial port,
or the value 0 to select I/O subroutines for an external UART, in this case the 8251. The IF macro causes ASM51
to assemble one set of drivers and skip over the other. Elsewhere in the program, the INCHAR and OUTCHR
subroutines are used without consideration for the particular hardware configuration. As long as the program as
assembled with the correct value for INTERNAL, the correct subroutine is executed.
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ADVANTAGES AND DISADVANTAGES OF 8051 C

The advantages of programming the 8051 in C as compared to assembly are:
» Offers all the benefits of high-level, structured programming languages such as C, including the ease of
writing subroutines
* Often relieves the programmer of the hardware details that the complier handles on behalf of the
programmer
» Easier to write, especially for large and complex programs
* Produces more readable program source codes
Nevertheless, 8051 C, being very similar to the conventional C language, also suffers from the following disad-
vantages:
* Processes the disadvantages of high-level, structured programming languages.
* Generally generates larger machine codes
* Programmer has less control and less ability to directly interact with hardware

To compare between 8051 C and assembly language, consider the solutions to the Example—Write a program us-
ing Timer 0 to create a I KHz square wave on P1.0.
A solution written below in 8051 C language:

sbit portbit = P1"0; /*Use variable portbit to refer to P1.0*/
main ()
{
TMOD = 1;
while (1)
{
THO = OxFE;
TLO = 0xC;
TRO=1;
while (TFO !=1);
TRO =0;
TF0 =0;
portbit = |(P1.70);
b
H
A solution written below in assembly language:
ORG 8100H
MOV  TMOD, #01H ;16-bit timer mode
LOOP: MOV  THO, #OFEH ;-500 (high byte)
MOV  TLO, #0CH ;-500 (low byte)
SETB  TRO ;start timer
WAIT: JNB TFO, WAIT ;wait for overflow
CLR TRO ;stop timer
CLR TFO ;clear timer overflow flag
CPL P1.0 ;toggle port bit
SIMP  LOOP ;repeat
END
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Notice that both the assembly and C language solutions for the above example require almost the same number of
lines. However, the difference lies in the readability of these programs. The C version seems more human than as-
sembly, and is hence more readable. This often helps facilitate the human programmer's efforts to write even very
complex programs. The assembly language version is more closely related to the machine code, and though less
readable, often results in more compact machine code. As with this example, the resultant machine code from the
assembly version takes 83 bytes while that of the C version requires 149 bytes, an increase of 79.5%!

The human programmer's choice of either high-level C language or assembly language for talking to the
8051, whose language is machine language, presents an interesting picture, as shown in following figure.

Human language » C (high-level) language
Eg. English, Malay, Chinese Eg. for (x=0; x<9; x++)...
4
Complier
B | Assembly language
- Eg. MOV, ADD, SUB

Machine language
Eg. 10011101 0101010101 | 4 Assembler | |

Conversion between human, high-level, assembly, and machine language
8051 C COMPILERS

We saw in the above figure that a complier is needed to convert programs written in 8051 C language into ma-
chine language, just as an assembler is needed in the case of programs written in assembly language. A complier
basically acts just like an assembler, except that it is more complex since the difference between C and machine
language is far greater than that between assembly and machine language. Hence the complier faces a greater task
to bridge that difference.

Currently, there exist various 8051 C complier, which offer almost similar functions. All our examples and
programs have been compiled and tested with Keil's p Vision 2 IDE by Keil Software, an integrated 8051 pro-
gram development envrionment that includes its C51 cross compiler for C. A cross compiler is a compiler that
normally runs on a platform such as IBM compatible PCs but is meant to compile programs into codes to be run
on other platforms such as the 8051.

DATA TYPES

8051 C is very much like the conventional C language, except that several extensions and adaptations have been
made to make it suitable for the 8051 programming environment. The first concern for the 8051 C programmer is
the data types. Recall that a data type is something we use to store data. Readers will be familiar with the basic C
data types such as int, char, and float, which are used to create variables to store integers, characters, or floating-
points. In 8051 C, all the basic C data types are supported, plus a few additional data types meant to be used spe-
cifically with the 8051.

The following table gives a list of the common data types used in 8051 C. The ones in bold are the specific
8051 extensions. The data type bit can be used to declare variables that reside in the 8051's bit-addressable loca-
tions (namely byte locations 20H to 2FH or bit locations 00H to 7FH). Obviously, these bit variables can only
store bit values of either 0 or 1. As an example, the following C statement:

bit flag=0;

declares a bit variable called flag and initializes it to 0.
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Data types used in 8051 C language

Data Type Bits | Bytes |Value Range

bit 1 0to 1

signed char 8 1 |-128 to +127

unsigned char 8 1 ]0to255

enum 16 2 [-32768 to +32767

signed short 16 2 [-32768 to +32767

unsigned short 16 2 |0to 65535

signed int 16 2 |-32768 to +32767

unsigned int 16 2 |0to 65535

signed long 32 4 |-2,147,483,648 to +2,147,483,647
unsigned long 32 4 10t04,294,967,295

float 32 4 |£1.175494E-38 to +£3.402823E+38
sbit 1 Otol

sfr 8 1 |0to 255

sfr16 16 2 |0to 65535

The data type sbit is somewhat similar to the bit data type, except that it is normally used to declare 1-bit
variables that reside in special function registes (SFRs). For example:
sbit P=0xDO0;
declares the sbit variable P and specifies that it refers to bit address DOH, which is really the LSB of the PSW
SFR. Notice the difference here in the usage of the assignment ("=") operator. In the context of sbit declarations,
it indicatess what address the sbit variable resides in, while in bit declarations, it is used to specify the initial

value of the bit variable.
Besides directly assigning a bit address to an sbit variable, we could also use a previously defined sfr vari-

able as the base address and assign our sbit variable to refer to a certain bit within that sfr. For example:

sfr PSW = 0xDO0;
sbit P =PSW"0;
This declares an sfr variable called PSW that refers to the byte address DOH and then uses it as the base address
to refer to its LSB (bit 0). This is then assigned to an sbit variable, P. For this purpose, the carat symbol (") is used
to specify bit position 0 of the PSW.
A third alternative uses a constant byte address as the base address within which a certain bit is referred. As
an illustration, the previous two statements can be replaced with the following:

sbit P=0xD0 " 0;
Meanwhile, the sfr data type is used to declare byte (8-bit) variables that are associated with SFRs. The
statement:
sfr IE = 0xAS;

declares an sfr variable IE that resides at byte address ASH. Recall that this address is where the Interrupt Enable
(IE) SFR is located; therefore, the sfr data type is just a means to enable us to assign names for SFRs so that it is
easier to remember.

The sfr16 data type is very similar to sfr but, while the sfr data type is used for 8-bit SFRs, sfr16 is used for
16-bit SFRs. For example, the following statement:

sfr16 DPTR = 0x82;

B ES B T A RAF FHL: 0513-5501 2928 /2929 / 2966 fEE: 0513-5501 2969 / 2956 / 2947 315



STC89CSIRC/RD+RFIH e r A FF M : www.STCMCU.com

I AR S 4 1 13922829991 WF A& Bt 1] < 13922809991

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 = 0xBO; /*1E */
sfr PSW = 0xDO0; sbit EA = 0xAF;
sfr ACC = 0xEOQ; sbit ES = 0xAC;
sfr B = 0xFO; sbit ET1 = 0xAB;
sfr SP = 0x81; sbit EX1 = 0xAA;
sfr DPL = 0x82; sbit ETO = 0xA9;
sfr DPH = 0x83; sbit EXO0 = 0xAS,;
sfr PCON = 0x87; /* 1P */
sfr TCON = 0x88; sbit PS = 0xBC;
sfr TMOD = 0x89; sbit PT1 = 0xBB;
sfr TLO = 0x8A; sbit PX1 = 0xBA;
sfr TL1 = 0x8B; sbit PTO = 0xB9;
sfr THO = 0x8C; sbit PX0 = 0xBS;
sfr TH1 = 0x8D; /* P3 */
sfr 1IE = 0xAS,; sbit RD = 0xB7;
sfr 1P = 0xBS; sbit WR = 0xB6;
sfr SCON 0x98; sbit T1 = 0xBS5;
sfr SBUF = 0x99; sbit TO = 0xB4;
/* BIT Register */ sbit INT1 = 0xB3;
/* PSW */ sbit INTO = 0xB2;
sbit CY = 0xD7; sbit TXD = 0xBI;
sbit AC 0xD6; sbit RXD = 0xBO0;
sbit FO 0xD5; /* 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

N} Kool BN No W (U, (NN RUSH B (O ) R

To store such a table in an 8051 C program, an array could be used. An array is a group of variables of the same
data type, all of which could be accessed by using the name of the arrary along with an appropriate index.
The array to store the decimal ASCII table is:

int table [10] =
{0x30, 0x31, 0x32, 0x33, 0x34, 0x35, 0x36, 0x37, 0x38, 0x39};

Notice that all the elements of an array are separated by commas. To access an individul element, an index start-
ing from 0 is used. For instance, table[0] refers to the first element while table[9] refers to the last element in this
ASCII table.

STRUCTURES

Sometime it is also desired that variables of different data types but which are related to each other in some way
be grouped together. For example, the name, age, and date of birth of a person would be stored in different types
of variables, but all refer to the person's personal details. In such a case, a structure can be declared. A structure is
a group of related variables that could be of different data types. Such a structure is declared by:

struct  person {
char name;
int age;
long DOB;
15
Once such a structure has been declared, it can be used like a data type specifier to create structure variables that
have the member's name, age, and DOB. For example:

struct  person grace = {"Grace", 22, 01311980};
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would create a structure variable grace to store the name, age, and data of birth of a person called Grace. Then in
order to access the specific members within the person structure variable, use the variable name followed by the
dot operator (.) and the member name. Therefore, grace.name, grace.age, grace.DOB would refer to Grace's name,
age, and data of birth, respectively.

POINTERS

When programming the 8051 in assembly, sometimes register such as R0, R1, and DPTR are used to store the ad-
dresses of some data in a certain memory location. When data is accessed via these registers, indirect addressing
is used. In this case, we say that RO, R1, or DPTR are used to point to the data, so they are essentially pointers.
Correspondingly in C, indirect access of data can be done through specially defined pointer variables. Point-
ers are simply just special types of variables, but whereas normal variables are used to directly store data, pointer
variables are used to store the addresses of the data. Just bear in mind that whether you use normal variables or
pointer variables, you still get to access the data in the end. It is just whether you go directly to where it is stored
and get the data, as in the case of normal variables, or first consult a directory to check the location of that data
before going there to get it, as in the case of pointer variables.
Declaring a pointer follows the format:

data type  *pointer name;

where
data_type refers to which type of data that the pointer is pointing to
* denotes that this is a pointer variable
pointer name is the name of the pointer

As an example, the following declarations:

int  * numPtr
int num;
numPtr = &num;

first declares a pointer variable called numPtr that will be used to point to data of type int. The second declaration
declares a normal variable and is put there for comparison. The third line assigns the address of the num variable
to the numPtr pointer. The address of any variable can be obtained by using the address operator, &, as is used in
this example. Bear in mind that once assigned, the numPtr pointer contains the address of the num variable, not
the value of its data.

The above example could also be rewritten such that the pointer is straightaway initialized with an address
when it is first declared:

int num;
int  * numPtr = &num,;

In order to further illustrate the difference between normal variables and pointer variables, consider the fol-
lowing, which is not a full C program but simply a fragment to illustrate our point:

int num=7,

int * numPtr = &num;
printf ("%d\n", num);
printf ("%d\n", numPtr);
printf ("%d\n", &num);
printf ("%d\n", *numPtr);

B ES B T A RAF FHL: 0513-5501 2928 /2929 / 2966 fEE: 0513-5501 2969 / 2956 / 2947 319



STC89CSIRC/RD+HR I T HLIER  HARSCFEMGES - www.STCMCU.com I B AR 37 #7: 13922829991 A& i ] 13922809991

The first line declare a normal variable, num, which is initialized to contain the data 7. Next, a pointer variable,
numPtr, is declared, which is initialized to point to the address of num. The next four lines use the printf( ) func-
tion, which causes some data to be printed to some display terminal connected to the serial port. The first such
line displays the contents of the num variable, which is in this case the value 7. The next displays the contents of
the numPtr pointer, which is really some weird-looking number that is the address of the num variable.The third
such line also displays the addresss of the num variable because the address operator is used to obtain num's ad-
dress. The last line displays the actual data to which the numPtr pointer is pointing, which is 7. The * symbol is
called the indirection operator, and when used with a pointer, indirectly obtains the data whose address is pointed
to by the pointer. Therefore, the output display on the terminal would show:

7

13452 (or some other weird-looking number)

13452 (or some other weird-looking number)

7

A Pointer's Memory Type

Recall that pointers are also variables, so the question arises where they should be stored. When declaring point-
ers, we can specify different types of memory areas that these pointers should be in, for example:

int * xdata numPtr = & num;
This is the same as our previous pointer examples. We declare a pointer numPtr, which points to data of type int
stored in the num variable. The difference here is the use of the memory type specifier xdata after the *. This is
specifies that pointer numPtr should reside in external data memory (xdata), and we say that the pointer's memory
type is xdata.

Typed Pointers

We can go even further when declaring pointers. Consider the example:
int data * xdata numPtr= &num;

The above statement declares the same pointer numPtr to reside in external data memory (xdata), and this pointer
points to data of type int that is itself stored in the variable num in internal data memory (data). The memory type
specifier, data, before the * specifies the data memory type while the memory type specifier, xdata, after the *
specifies the pointer memory type.

Pointer declarations where the data memory types are explicitly specified are called typed pointers. Typed
pointers have the property that you specify in your code where the data pointed by pointers should reside. The
size of typed pointers depends on the data memory type and could be one or two bytes.

Untyped Pointers

When we do not explicitly state the data memory type when declaring pointers, we get untyped pointers, which
are generic pointers that can point to data residing in any type of memory. Untyped pointers have the advantage
that they can be used to point to any data independent of the type of memory in which the data is stored. All un-
typed pointers consist of 3 bytes, and are hence larger than typed pointers. Untyped pointers are also generally
slower because the data memory type is not determined or known until the complied program is run at runtime.
The first byte of untyped pointers refers to the data memory type, which is simply a number according to the fol-
lowing table. The second and third bytes are,respectively,the higher-order and lower-order bytes of the address
being pointed to.
An untyped pointer is declared just like normal C, where:
int * xdata numPtr = &num;

does not explicitly specify the memory type of the data pointed to by the pointer. In this case, we are using un-
typed pointers.
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Data memory type values stored in first byte of untyped pointers
Value Data Memory Type

1 idata

2 xdata

3 pdata

4 data/bdata

5 code

FUNCTIONS

In programming the 8051 in assembly, we learnt the advantages of using subroutines to group together common
and frequently used instructions. The same concept appears in 8051 C, but instead of calling them subroutines, we
call them functions. As in conventional C, a function must be declared and defined. A function definition includes
a list of the number and types of inputs, and the type of the output (return type), puls a description of the internal
contents, or what is to be done within that function.

The format of a typical function definition is as follows:

return_type function name (arguments) [memory] [reentrant] [interrupt] [using]

{
H

where
return_type refers to the data type of the return (output) value
function_name is any name that you wish to call the function as
arguments is the list of the type and number of input (argument) values
memory refers to an explicit memory model (small, compact or large)
reentrant refers to whether the function is reentrant (recursive)
interrupt indicates that the function is acctually an ISR
using explicitly specifies which register bank to use

Consider a typical example, a function to calculate the sum of two numbers:

int sum (int a, int b)

{
}

This function is called sum and takes in two arguments, both of type int. The return type is also int, meaning that
the output (return value) would be an int. Within the body of the function, delimited by braces, we see that the re-
turn value is basically the sum of the two agruments. In our example above, we omitted explicitly specifying the
options: memory, reentrant, interrupt, and using. This means that the arguments passed to the function would be
using the default small memory model, meaning that they would be stored in internal data memory. This function
is also by default non-recursive and a normal function, not an ISR. Meanwhile, the default register bank is bank 0.

return a + b;

Parameter Passing

In 8051 C, parameters are passed to and from functions and used as function arguments (inputs). Nevertheless, the
technical details of where and how these parameters are stored are transparent to the programmer, who does not
need to worry about these techinalities. In 8051 C, parameters are passed through the register or through memory.
Passing parameters through registers is faster and is the default way in which things are done. The registers used
and their purpose are described in more detail below.
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Registers used in parameter passing

Number of Argument [Char / 1-Byte Pointer| INT / 2-Byte Pointer | Long/Float | Generic Pointer
1 R7 R6 & R7 R4-R7 R1-R3
2 R5 R4 &R5 R4-R7
3 R3 R2 & R3

Since there are only eight registers in the 8051, there may be situations where we do not have enough regist-
ers for parameter passing. When this happens, the remaining parameters can be passed through fixed memory loa-
cations. To specify that all parameters will be passed via memory, the NOREGPARMSs control directive is used.
To specify the reverse, use the REGPARMs control directive.

Return Values

Unlike parameters, which can be passed by using either registers or memory locations, output values must be
returned from functions via registers. The following table shows the registers used in returning different types of
values from functions.

Registers used in returning values from functions
Return Type Register Description
bit Carry Flag (C)
char/unsigned char/1-byte pointer|R7
int/unsigned int/2-byte pointer  |[R6 & R7 MSB in R6, LSB in R7
long/unsigned long R4-R7 MSB in R4, LSB in R7
float R4-R7 32-bit IEEE format
generic pointer R1-R3 Memory type in R3, MSB in R2, LSB in R1
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Absolute Maximum Ratings

Parameter Symbol Min Max Unit
Srotage temperature TST -55 +125 T
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 \Y
Voltage on any pin - -0.5 +5.5 A%
DC Specification (5V MCU)
Specification -
Sym | Parameter - — Test Condition
Min. | Typ Max. | Unit
Vob Operating Voltage 3.8 5.0 5.5 \%
Irp Power Down Current - <0.1 | - uA 5V
IipL Idle Current - 2.0 - mA | 5V
e Operating Current - 4 20 mA | 5V
Vi, Input Low (PO,P1,P2,P3, P4) - - 0.8 \% 5V
Vi Input Low voltage (RESET, XTAL1) - - 1.5 \ 5V
Vi Input High (PO,P1,P2,P3, P4, /EA) 2.0 - - A% 5V
Vi Input High (RESET) 3.0 - - \% 5V
Tous Sinking Current for output low (P1,P2,P3,P4) 4 6 - mA | 5V
Tows Sinking Current for output low(PO,ALE,PSEN) | 8 12 mA | 5V
Tom Sourcing Current for output high (P1,P2,P3,P4) | 150 220 - uA 5V
Tom Sourcing Current for output high (ALE,PSEN) | 14 20 - mA | 5V
I Logic 0 input current (P1,P2,P3,P4) - 18 50 uA Vpin=0V
I Logic 1 to 0 transition current (P1,P2,P3,P4) - 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 24 33 3.8 \Y

Irp Power Down Current - <0.1 | - uA 3.3V

IipL Idle Current - 2.0 - mA | 3.3V

| PS Operating Current - 4 15 mA | 3.3V

Vi, Input Low (PO,P1,P2,P3,P4) - - 0.8 A% 3.3V

Vi Input Low (RESET, XTAL1) - - 1.5 v 3.3V

Vim Input High (P0,P1,P2,P3) 2.0 - - A% 3.3V

Vi Input High (RESET) 3.0 - - v 3.3V

Tows Sink Current for output low (P1,P2,P3,P4) 2.5 4 - mA | 3.3V

Tow Sink Current for output low (PO,ALE,PSEN) 5 8 - mA | 3.3V

Tom Sourcing Current for output high (P1,P2,P3,P4) | 40 70 - uA 3.3V

Iow Sourcing Current for output high (ALE,PSEN) | 8 13 - mA | 3.3V

I Logic 0 input current (P1,P2,P3,P4) - 8 50 uA | Vpin=0V

I Logic 1 to 0 transition current (P1,P2,P3,P4) - 110 | 600 uA | Vpin=2.0V
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MIRD: REBEM256F BRAMIEE S UEMIR ISR

:/* ——  STC International Limited */
/% — STC kP  2006/1/6 V1.0 */

;/% ——— STC89C51RC/RD+ FAH ML P& FIRAM A4 T bk I k7 */
:/* —— Mobile: 13922809991 */
. /¥ —— TFax: 0755-82905966 */
/% —— Tel: 0755-82948409 */
:/*% ——— Web: www. STCMCU. com */
(/% ———  KHIRFEFLESTC-ISP Ver 3. 0A. PCBAY F#4mfE T A bitidid —————————- */

kR ER AR, R I T STCRO VR R — #/
e RIS | AR, TS I T STCRU VOB R — %/

TEST CONST EQU SAH
:;TEST RAM EQU 03H
ORG  0000H
LIJMP INITIAL

ORG 0050H
INITIAL:
MOV RO, #253

MOV Rl, #H
TEST ALL RAM:

MOV R2,  #0FFH
TEST _ONE_RAM:

MOV A, R2

MOV @R1, A

CLR A

MOV A, @R1

CINE A, 2H,  ERROR DISPLAY
DINZ R2,  TEST ONE RAM

INC RI

DINZ RO, TEST ALL RAM
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OK_DISPLAY:

MOV PI, #11111110B
Waitl:

SIMP  Waitl

ERROR_DISPLAY:
MOV A, R1
MOV PI, A
Wait2:
SIMP  Wait2
END
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MOV R7, #05H

MOV RO, #20H
START: CLR P1.0

SETB P1.0

MOV R1, #02H
RXDATA: MOV SCON, #00010000B
WAIT: JNB RI, WAIT

CLR RI

MOV A, SBUF

MOV @RO, A

INC RO

DJNZ  R1, RXDATA
DJNZ ~ R7, START

T R S AT A R R A ) AR

s BEE AR
s WCE N EBRAMELHE [X ik
s HATEANEE, S/1L=0

s RVFHATAEALS/L=1

-ﬁﬁt@?%ﬁ BN 4R 74LS 165 %k
s WAATTR0, RV Fﬂ%% IR
s RBBYCGE—M, RIS
:@Mﬁ@,@%TM%W

s R

s IEERAMZE X

PO =T N 911

s ONERTE R, 4kt

; DGR AR ISEE BT EN

s KT EGRE AT b EE

Rz 7

X L%, WAl kT

Ko MWELR EUF, 4% LETHEY RN DL TR, (HI R, 1A Bk th gl

ﬂ‘r%o

—. B74HC164 B HTHRIE O
TAHC164,&80 Bf NI AL 2 A7 a8 R I 74HC164%9 i —ANSAL% i H A3z 0 HL .

trgt

126 “T 12T 13 3T 4T 5T 6T 10T 11T 12T 13T
P3.0 l’éA% Qu Qc Qn le QF Qc QH 12 A%A QB Qr Qn QE QF QG QH

14 T4HC164 Al 74HC164

P31 104 7Vcc L0 Vee
Gnd 7
"¢ CLR cp t 6nd o5 CP
P1.0 oA s B 7 } "y
T\
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MR HLEAT O TAETE 7 ROMI R ILIRAS IS, BATEE HP3. 0 (RXD) &, BArif 4k
P3.1 (TXD) ik . FEREALETERIIMER T, &7 D RIE G A — AL — 7 N 74HC164
o WEFRH I, BT T4HC164T0 AT il uw, DR B AT A NG RE LA e R
BERMAAL, a4, ETAHCT6AR) 4 H o SN ek b =250 1458, DUEARAE
AT N 45 R P A H O

T2 RAMZE PR X 30H,  31HA PN 28 A3 4T H1 HH T4HC 16447 ¥ th () T2 1%

START: MOV R7, #02H ; WEERENTZTHANH
MOV RO, #30H 3 BEEHhERE
MOV SCON, #O0OH s WEHATHITR0
SEND: MOV A, @RO
MOV SBUF, A s BEERAT HRIE AR
WAIT: JNB TI, WAIT s W R AE TS, TR T
CLR TI
INC RO 3 HUR—1M 4
DJNZ R7, SEND
RET
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MisRF: FIASTCERHEEIORELCDE /R
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Segl3 7 fTEEEzEXi~"EREEER 39 Segd 5 o8
vee Seeld 7 15 ) PO. 4 f=22 =0 1Seg3
Segld 8 - |38 Segd 6 lqo.q
———PL.6 P0. 5 Sozs | 1 g
P0. 6 37 Segb
g Segb 8
36 Segb
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Segl9
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E I B Seg2l 23
2 Seg21
|] slelel el e Seg22 24 Seg29
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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 Segd  Seg3 Seg2  Segl  Seg0
; Com2Datal: Segl5 Segl4 Segl3 Segl2 Segll Segl0 Seg9  Seg8

; Com2Data2: Seg23  Seg22 Seg2l Seg20 Segl9 Segl8 Segl7 Segl6

sk sk ok s ok ok ok sk ok ok R ok ok ok R sk ok ok ok sk ok ok R sk ok ok R sk ok ok sk ok ok R sk ok KR R Sk ok R sk ok ok R sk ok ok ok sk ok ok ok sk ok ok sk ok Rk sk ok sk ok Rk ok ks ko
b

;Com0: P370,P3”1 when P30 =P3"1 =1 then Com0=VCC(=5V);
; P30 =P3" =0 then Com0=GND(=0V);
; P3720 =1, P3”*1=0 then Com0=1/2 VCC;

;Coml: P372,P3"3 the same as the Com0
;:Com2: P374,P3"5 the same as the Com0

E

sbit SEG0O =P0"0
sbit SEG1 =P0"1
sbit SEG2 =P0"2
sbit SEG3 =P0"3
sbit SEG4 =P0"4
sbit SEGS =P0"5
sbit SEG6 =P0"6
sbit SEG7 =P0"7
sbit SEG8 =P170
sbit SEG9 =PI1"1
sbit SEG10 =P1"2
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sbit SEG11 =P1"3
sbit SEG12 =P1"4
sbit SEG13 =PI1"5
sbit SEG14 =P1"6
sbit SEG15 =P1"7
sbit SEG16 =P2"0
sbit SEG17 =P2"1
sbit SEG18 =pP2"2
sbit SEG19 =P2"3
sbit SEG20 =P2"4
sbit SEG21 =P2"5
sbit SEG22 =P2"6
sbit SEG23 =P2"7

« 3 s sk sk sk sk sk sk sk sk sk ste st sk sk s sk sk sk sk sk sk ki sk sk ste sk sk sk sk sk sk sk sk sk sk stk sk sie sk st ste sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skosioskoke ke skeskoskoskoskoskosk
H

;======Interrupt
CSEG AT 0000H
LIMP start
CSEG AT 000BH
LIMP int_t0
register

lcdd_bit SEGMENT BIT

RSEG lcdd bit

OutFlag: DBIT 1 ;the output display reverse flag
lcdd_data SEGMENT DATA

RSEG lcdd_data

ComOData0: DS 1
ComODatal: DS 1
ComOData2: DS 1
ComlData0: DS 1
ComlDatal: DS 1
ComlData2: DS 1
Com2Data0: DS 1
Com2Datal: DS 1
Com2Data2: DS 1
TimeS: DS 1
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t0 int SEGMENT CODE

RSEG 0 int

USING 1
;*****************************************************************
;TimeO interrupt
;ths system crystalloid is 22.1184MHz
;the time to get the TimeO interrupr is 2.5mS
;the whole duty is 2.5mS*6=15mS, including reverse
ok sk sl ok sl ol kol ok sl ol ok sl ol ol ok ol ok ol o
int_t0:

ORL  TLO,#00H

MOV  THO,#0EEH

PUSH ACC
PUSH PSW
MOV  PSW,#08H
ACALL OutData
POP PSW
POP ACC
RETI

;======SUB CODE

uart_sub SEGMENT CODE

RSEG uart_sub

USING 0
;******************************************************************
;initial the display RAM data
;if want to display other,then you may add other data to this RAM
;Com0: ComOData0,ComODatal,ComOData2
;Coml: ComlData0,ComlDatal,ComlData2
;Com2: Com?2Data0,ComODatal,Com(OData2
;*******************************************************************
InitComData: ;it will display "11111111"

MOV  Com0OData0, #24H

MOV  ComODatal, #49H

MOV  ComOData2, #92H
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MOV  ComlData0, #92H
MOV ComlDatal, #24H
MOV  ComlData2, #49H
MOV  Com2Data0, #00H
MOV Com?2Datal, #00H
MOV  Com2Data2, #00H
RET

s sk ok sk ok ok o sk ok ok ok ok ok ok R sk ok ok sk ok ok R sk ok ok R sk ok ok sk ok ok R sk ok ok R sk ok ok ok sk ok Rk sk sk ok sk sk ok sk ok Rk kR Rk ok Kk
9

;reverse the display data
« 3 sfe sfe she sk sie sk sk sk sk sk st sfe st she she she sk ske sk sk sk sk sk sk sk st ste st she sk sk sk ske sk sie st sk sk sk sk ste st ste sk she sk ske sk ske sk sk sk sk sk sk ste st skeoskeoskeoskoskokokoskokok
b

RetComData:
MOV RO, #ComOData0 ;get the first data address
MOV R7, #9
RetCom_0:
MOV A, @RO
CPL A
MOV  @RO, A
INC RO
DINZ R7, RetCom_0
RET

Lok okokok sk ok ok sk ok okok sk ok sk sk ok ok sk ook sk okokok sk okokok sk okokok sk okokok ko okok sk okokok kol kol kol sk kR ok Rk kok K
2

;get the display Data and send to Output register

sk sk ok ok sk ok ok ok sk ok ok sk ok ok R sk ok ok sk ok ok sk ok ok R sk ok ok sk ok ok R sk ok ok R sk ok ok sk ok ok ok sk ok ok sk sk ok sk ok ok sk ok ook sk ok ok Rk ok
9

OutData:

INC TimeS

MOV A, TimeS

MOV  P3, #11010101B ;clear display,all Com are 1/2VCC and invalidate
CINE A, #01H, OutData 1 ;judge the duty

MOV PO, ComOData0

MOV Pl, ComODatal

MOV P2, ComOData2

INB OutFlag,OutData_00

MOV  P3, #11010111B ;Com0 is work and is VCC
RET
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;Com0 is work and is GND

;:Coml is work and is VCC

;:Coml is work and is GND

;:Com?2 is work and is VCC

OutData_00:
MOV  P3, #11010100B
RET

OutData_1:
CINE A, #02H,OutData 2
MOV PO, ComlData0
MOV Pl, ComlDatal
MOV P2, ComlData2
INB OutFlag,OutData 10
MOV  P3, #11011101B
RET

OutData_10:
MOV  P3, #11010001B
RET

OutData 2:
MOV PO, Com2Data0
MOV PI, Com?2Datal
MOV P2, Com2Data2
INB OutFlag,OutData 20
MOV  P3, #11110101B
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:
MOV SP#40H
CLR  OutFlag
MOV  TimeS,#00H
MOV TLO,#00H
MOV THO#0EEH
MOV TMOD,#