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10.3.4.6 U7/U7T-S15H F R4 A Lt AT L a3 e . ..ol 354

10.3.5 Hil4E/ T HTUSBIIEEAL/ BEHL T2 T UTIUT-SL oo 356
10.3.5.1 Hi[fEUT/U7-SI & B (UTESHIBER) oo 356

10.3.5.2 FFBHTFZEUTIUT-SL oottt ettt ettt et e ee et et et eee 358

10.3.5.3 EHBHTFZEUTIUT-SL oottt ettt ee et e et e et ee ettt ene 361

10.3.6 USBHUERAL/ WAL FERARUT-SLIIZ EHLEE oo 363
10.4 [HEI R A5 V3.6 AL G AL T 8 4B S AR ... .. 367
10.5 [HEI R A S V2. 54 G AL T 2 48 S AR ... .. 372
10.6 APk B IESTC-ISP R &ML P8 L E ... 377

10.7 ZAMHLTIEARFEIRT T ..o 380



10.8 STCHT AR VEBHFRRE. ..o 381

10.9 fALEAESERIS05 1 B LA SRR AT L ..o 389
10.10 HTLATELE, R/ TR RER o 391
FIRA: SCRIBSRIE ... 392
BIRB: CIBE A . . . ot 414
FfisRC: STCI0CSIRC/RD+HRIIEFHEBSFFME............. 424
FisRD: NEPEM256FTRAMERESHEMKAZRF. ......... .. 426
MIRE: AEOTRBUOED. ... 428
MisRF: FIFASTCHEE ML EI/OWEIFILCDER ... oo 431
BiisRG: anfalF A Keil CERERARBEKE. ... 438
FisRH: AW EITHREEX FE ... 439
—— R FESEMSERR. . 439
—BEXTHEREF (EWAMEETE)......... 439

MRl BB ERY . 444
— W R EMBAPIENREFRES]. ... ... 444

LL B0 444
L BURIELT oottt sttt e e b e et e e ara e 444

e I = L 3 L TR 447

IR R I 0 = 7 L TR 447

1.2 JURl F B S S BT B 449
FisRI: STCXTRFHEXEREEIM D RIEEMR ... .. 452
fisRK: STCXHBAEHIRERERENTE ... ... .. 454
MisRL: STCHEBERIBRMEH . ... ... 455
L.1 WA Tl {5 B STC15F2K60S2 2 51 8} WL ARL 20k . . . . . .. 455

L2 — AT HMSTCIS R F B M EERm T8 ... 457
MIZEM: EHEFRBSHEER. ... 458
MIEN: STCRBEEERR ... . 460
N.1 STC15F2K60S2 A SRt BALHRE. . ..o, 460

N.2 STCISWIKI6SRIEETALTR, ... 460



N.3 STCI5WA0BAS R F B LR ..o 460

N.4 STCISFI0IW R I EAL Rl . L 460
N.5 STC12C5A60S2 RHI L EALTRL ..o 460
N.6 STC11/10 & %17 #h i S 2 BT R .o 460
N.7 STCL1/10 R TCAMTE I BB TR .. 460
N.8 STC12C5201AD RANB A EAL TRl ..o 460
N.9 STC12C5620AD RFIF T ETIRE ..o 460
N.10 STC12C5410AD/STC12C2052AD R4 EAE 3R ... .. 460
N.11 STC89C51/STCIOCSIRANE L E TR . ... 460

N.12 STCI15F4K60S4 R A EAL TR .o L. 460
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$B1E STCORTIEHHBHENE

1.1 STCO0C51RC/RD+Z&FI 8 K HE N

STC90C51RC/RD+ F 1| B Jy 1 /2& STCHE H BB — AR st T8/ = i /K Th R B9 22 7 L,
A URE 58 A e AL i805 1 B L, 128 B/ HLA% F A6 B B/ WL 2% R A mT ME Rk, . D
FERRMAXS10E FI A A7 FEL K, 4IN BhATRAE 6MHZ I, 1% A7 HL BRI Al 52 s 24 SR AE 1 2MH 2
B, sl . EERARBOT, IEEMEAME BB .

7F Keil C FFRIFE S, %+ Intel 8052 ik, =k A& <reghl. h>EITT

N
2 _
2/”‘)2%}“ 4352/1280 I 8/16/32/64KI<%> ey I%ﬁjg
e I W .
)F/"O FH SRAM|| | =45 N7 ISP F2 PATIAT S

% im i)

SR U A |
ISP R E Y E | UART (BRI PIE €T AD BARZ MR
R =LA 1007 8% FEIRHI R AR A

L. HE5RUS05LE L, G BH/HLAS EIAAI 120 Bl HLES AT AR Rk #E, 1R R adA
478051

TAEHE: 55V -3.3V BVELAHL) / 3.6V -2.0V BVHFHL)

TAESZEEE: 0~40MHz, AH%4T3538E80511% 0~80MHz, Szfr T4FE4Z Al 1A48MHz.
F P R R 250 4K/ 8K /13K / 16K / 32K / 40K/ 48K/ 56K/ 61K i

Fr B R12807 T 85127 17 5256 7 FTRAM

JEF/OM (35/394Y) , BALJEN: PLP2/P3/PARHEXL [\ 11 /55 47 (EiE8051/& 4E1/011) ; PO
e iRt , fEARgy BAR, ARMmLy B, /ERaV/0o0mR, FHinLyiEkH.

7. ISP (FERG W dmFE) [1AP (fENH P 4fE) , TR ELHmERS, THRETHIARS
Al A T (RXD/P3.0, TXD/P3.1) B3 F#H R, BRIl 58 /le— A

8. HHEEPROMIffE
9. FHIM

10. WHBEEMAXB10%L FI AL FL i, AMR AR AR L2MEL NI, W48 S0 S A L iR, S AL RAVPT B
Pt

14 B EN T AR AT ML: 0513-5501 2928 / 2929 / 2966 f£ 3. 0513-5501 2969 / 2956 / 2947

I T
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11, SE316ALE I &/ TH B ds,  For 7@ I 4 034 AT BA 4 2 A8z i I 2 38 FH

12. AER W43, T B P T AR Tk A P, Power Down i 2T p Ah 8 m B A H T fid A
by s el o

13. @EAFLEATI(UART), &0 e 88 sl 2 N UART
14. TAEIRFEJEE: -40 ~+85°C (TlkZ%) / 0~75°C (Flg:)

15. 3. LQFP-44, PDIP-40, PLCC-44, PQFP-44. tnik£STC89 &4, ik Jeik FELQFP-44%)
%o AT HEFAAR S FER ) B 238 /S AN BRI STCLL/10XX R F1) L 4L

T [ O T R A A HHl: 0513-5501 2928 / 2929 / 2966 f£ . 0513-5501 2969 / 2956 / 2947 15
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1.2 STC90C51RC/RD+Z 513 B #H AU A ERLEH

STC90C51RC/RD+ Z 41 H. 7 LI N B &5 M HE B an F B s . STCO0C51RC/RD+HL ML
AL AL BEEE (CPU) . TP A% 2% (Flash) « i 745 8% (SRAM) . € /11585 . UARTH
. /O, EEPROM. &I 1%, STCI0C51RC/RD+ A A ML L& 1 Bt R4
Azl BT T T A TR, AR LA LR,

AUX-RAM
102475

R

<::: RAM ik __\| RAM

25615

g g

i}

i U g U (| Fi i (Flash)
prres | | AcciI | x| (s i
)
[ TvP2 | | TMP1 |
) i 2
ALU EE = I
S B #E0)|
EEPROM II
g F
| II II
RESET—] Cg:irtm Porfgﬁ%égs"‘ B
XTALl}_—"] XTAL2 Port 0?,2,3,4
-T:_:E_:T- IR 2

PO, P1, P2, P3, P4

STC90C51RC/RD+ £ 51| PN 5 4E #IHE [

16 T I L R T AT PR ]

MHL: 0513-5501 2928 / 2929 / 2966 f&¥: 0513-5501 2969 / 2956 / 2947
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1.3 STCO0C51RC/RD+Z%! 8 K &ERIE

/P24
/P23
= P22
/P21

PQFP-44 18 P2.0

173 P40

AN TP4AO 16 6nd
#ia e

N\

T2/P1.0—]1 40— Vce
T2EX/P1.1[]2 39[—1P0.0
P1.2[]3 38[—1P0.1
P13[]4 37[1P0.2
P1L4[]5 36[—1P0.3
P15C]6 35[P0.4
P16 7 34[1P0.5
P17C]8 33(=3P0.6
RST]9 32[P0.7

31 JEA/P4.6
1ALE/P45
29 —1PSEN/P4.4

RxD/P3.0 10
TxD/P3.1 11
INTO/P3.2 12

Ovd J & ‘ov-didd

133 P3.7/RD INT1/P3.3]13 28[1P2.7
o 2 P36MR TO/P3.4 14 2726
CNeswo~oon S _TUP35[]15 26P25
WR/P3.6 16 25 pP2.4
DONE oM a O RD/P3.7 17 24P2.3
FREcRifERER XTALZElB 23%55%
AINGIS|= S = XTAL1L 19 22 .
é’éf-("é"é'_’_ Gnd 420 21[1P2.0
eSSkl TR L
L AT Z W B35 /1 g a5 25 T i il Keil C51
x o Hi: DevicelE BEHREM Intel80523k LA &
N PRUERY <regb2.h>
Iosagdssasg 2. WSRO A AE BB 5, A “str”
J% “sbit” A AL R )
3. LA “data” , BY “EQU” 7 B HbiE
P15 P04
P1.6 P05
P17 P06
P50 B EARas
RXD/P3. :
et nen AL O S0 S
_TxD/P3. AL S 331 ALE/P45 e TF15 B A B
INTO/P3.2 32 3 PSEN/P4.4 e )
INTL/P3.3 = p2.7 1 AT 22 [0 B Ay ] i
ToP =62 2. LI FLRR 07 ZAL T LGS A T i
' 3R R T RE F ISP BB N FE 7 45 SR R ]

©
o
e
H
=

5. FSHUE R TR/ STCH - A I B, HITSPL AT

64K T

FF TAF /I - RC/RD+ R BZ HAE 6T LT AL, SR IEmI 12 i/ LS A 3]

P A% SEBR6T 127/ B TAE A B R R LA2, PR T4
(2 N g S I
TARHE | AhERET i?%l% Sl ﬁé@.? SR e rsprrg
W 3HR052 IBAT R 38052 IEAT I A
55V -4.5V |0-44MHz |0 - 44MHz| 0-20MHz |0-80MHz |0-40MHz | %, %fE, #EKB
55V -3.8V|0-33MHz |0-33MHz |0 - 16.5MHz | 0- 66MHz [0-33MHz | %, 4afE, #E
55V -3.6V|0-24MHz|0-24MHz| 0-12MHz |0-48MHz [0-24MHz | i, 4ifs, 2%
5.5V -3.4V |0-20MHz |0 -20MHz| 0-10MHz |0-40MHz [0 - 20MHz | i (B4 /18 E)

3V: 3.6 - 2.0V (A4 E24MHz, SUR%33#48MHz) , 2.3 - 1.9V A EEHE4T TAPHE [ / 25 72

P 0 L T PR A ]

HHl: 0513-5501 2928 / 2929 / 2966

f£ 2. 0513-5501 2969 / 2956 / 2947
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1.4 STCI90C51RC/RD+&F B K H &R —E R

Flash b i F& " IRCES R
TAE | Bemited | fy sramlEluartlp| EEP & q:&ﬁ%g}ﬁagﬁ LQFP44 / PDIP40
e HLR #Hz 1P | e I #11 [7| ROM II|A/D(Wi[tE| 110 u@%,i PLCC44
W) Lo I Il MG 11 I A P R ol I BN GIVER)
5v | 3v |(%*H) % H181| ™ |LQFP44[PDIP40[PLCC44
STCO0C/LESL R I 5 7 ALk B — 5
STC90C51 5.5 - 3.3/0-80M ak | 256 [3] 14 [2] - [#] - 18]4 G
STC90C52 5.5 - 3.3/0-80M 8k | 256 [3] 14 2] - T#| - [8]4 G
STCO0LE51 36-20 0-8oM| 4K | 256 [3] 14~ [2] - T[#] - |8]4 e
STCO0LE52 3.6-2.0 0-80M| 8K | 256 3] 14~ |2 %] - [8]a e
STCO0C/LESIRC R FII 5y Hlik B — b

STC90C51RC 5.5 - 3.3[0-80M 4K [ 512 [3] 14 2] ok [#] - [8[4] 39 [an[a] w27 | ¥32 | ¥3.3
STC90LE51IRC  [3.6-2.0 0-80M| 4K | 512 [3] 14 [2] ok &l - [84] 39 [an~[a] ¥2.7 ¥3.3
STC15W404S
AN B AR 55-24 5-35M 4K 512 |3 11 2] 9K |9m| - [12| 2| 42 |59 |9®| ¥2.5 ¥3.0
TR BN E AL
STC90C52RC 5.5 - 3.3/0-80M 8k | 512 [3] 14 [2] sk [#] - [8]4] 30 [ap[#] ¥2.7 | ¥30 | ¥33
STC90LE52RC ~ [3.6-2.0 0-80M| 8K | 512 [3] 14~ [2] sk [&] - J8]4] 30 [an]#] w7 ¥33
STCI5W408S
T‘“’&I\*LH [ 55-24 5-35M 8K 512 |3] 11 2| 5K [#&| - (12| 2| 42 |57 || ¥2.7 ¥3.0
NiE N A DA
STC90C53RC 5.5 - 3.3/0-80M 12k | 512 |3| 14 |2] - |4l - [8]4] 39 |4 |#] ¥34 | ¥v39 | w0
STC90LES3RC  [3.6-2.0 0-80M| 12K | 512 [3] 1 2| - |#| - |8|4] 39 |4 |H] 3.4 ¥4.0
IAP15W413S

AN ELAN S B 55-2.4 5-35M 13K [ 512 3| 14 2| IAP [38| - [12[2] 42 |57 |38 ¥2.8 | ¥3.3
ANHEINBELT

STCO0C/LE51RD+Z 51 . i AL B — b

STC90C54RD+ 5.5 - 3.3/0-80M 16K | 1280 [ 3| 14 |2| 45K [#]| - | 8|4 39 [4[f5]| ¥4.4 | ¥49 | ¥5.0
STCO0LE54RD+ [3.6-2.0 0-80M| 16K | 1280 (3] 11 |2| 45K [&]| - |84 39 |4 || ¥4.4 ¥5.0
STC15W1K16S

R T EA b o 55-2.6 5-35M 16K | 1024 | 3| 14> [2] 13K [5&| - 12| 2| 42 |54 |3 ¥35 | ¥4.0

R AL

ST090058RD+ 5.5 - 3.3/0-80M 32K | 1280 [3] 17 2| 29K [&] - [8[4| 39 |41 || ¥4 | w49 | ¥5.0
STCO0LES8RD+ [3.6-2.0 0-80M| 32K | 1280 [3] 11 |2| 29K || - |84 39 |4 |F]| ¥4.4 ¥5.0
IAP15W1K29S

PN 55-26 5-35M 29K | 1024 3] 14 (2| 1AP 3| - |12| 2| 42 |57 (3| ¥3.8 | ¥43

N BHMBE AL

STC90C516RD+  |5.5 - 3.3/0-80M 61K [ 1280 |3| 11 (2] - |H| - |8]4] 39 |41 |G| ¥44 | ¥49 | ¥5.0
IAP15F2K61S

AR BN 5.5-3.8/5-35M 61K | 2048 | 3| 14 [2] 1AP |a@| - 12| 2| 42 |54 |4 w0 | w45
ATEIRE AL
STCO0LES16RD+ (3.6 - 2.0 0-80M| 61K | 1280 (3] 11 12| - [|&] - |84 39 |4 || ¥4.4 ¥5.0
IAP15L2K61S

AT AN B 3.6-24 5-35M| 61K | 2048 | 3| 14 (2| 1AP || - (12| 2| 42 |54 [#[ ¥4.0
AHEINBELL
STC90C510RD+  |5.5 - 3.3[0-80M 40K | 1280 | 3| 14 (2] 21K || - |84 39 |41 || ¥44 | ¥49 | ¥50
STCO90LE510RD+(3.6 - 2.0 0-80M| 40K | 1280 (3] 11 |2| 21K [f] - |84 39 |4 |f| ¥4.4 ¥5.0
STC90C512RD+  |5.5 - 3.3/0-80M 48K | 1280 [3| 11 (2| 13K || - [8]4] 39 |47 |F| ¥44 | ¥49 | ¥5.0
STCO90LE512RD+(3.6 - 2.0 0-80M| 48K | 1280 (3] 11 |2| 13K [&] - |84 39 |4 || ¥4.4 ¥5.0
STC90C514RD+  |5.5 - 3.3[0-80M 56K | 1280 | 3| 11 |2| 5K [#| - [8|4]| 39 |an|H| ¥4 | ¥49 | 50
STCO0LE514RD+ (3.6 - 2.0 0-80M| 56K | 1280 [3] 11 |2| 5K [&] - |84 39 |41 || ¥4.4 ¥5.0

18 i ES AR T AR AT MHL: 0513-5501 2928 / 2929 / 2966 f&¥: 0513-5501 2969 / 2956 / 2947
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STCO0C51 R Il 1y Hl44-pinfr)ds B A HE 2 i FHPLCCA4FIPFQP44AET 4%, 1335 HI LQFPA4 T 34 .

EFSTCE AL B . FRMRERA, $ettEne, AP ERMH, AL Ssh. STCA F S EBLG K
JHIZE FHLQEPA4/ N 3t 3 B B L, (AR ) 7= dm B /), BEAR, THFE TG

FHSTCEEHERISTC-ISP. exe TR EBI21E H AR B 16 32 A0S T #dE STCH S 2y HLRATT

il

FH AT SRR Bt/ AR A2 457 117 TAP15F2K61S, RMB:  LQFP44/RMBA4. 0, PDIP40/RMB4. 5”HLAX90C54/90C58/90C516, HiA H A

FH AT ANERIS b/ SNER 52477 117 STC15W1K16S/STC15W1K24S /TAP15W1K29S, RMB: LQFP44 3. 5/3. 8/3. 8”HI4K90C54/90C58, /A= Bk
P AR5 NGBt/ SR AL (7 STC15W404S /STC15WA08S/TAP15WA13S, RMB: LQFP44 2. 5/2. 7/2. 8” HUAR90C51/90C52/90C53, R Hifik

RC/RD+ZR AN HIERIE 1M, S8 AR (IR 3h), B3 e ToiER A, Aol £ANRE T 1.
W HBF lash# 5 AN 1073 IREL L.

STCOOF H R DAL, SR i, R AN SR (ANEERT)

T [ O T R A A KBl 0513-5501 2928 / 2929 / 2966 f£ 2. 0513-5501 2969 / 2956 / 2947 19
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1.5 STC90C51 &% 8 F¥l&x/ NN RS

N\ O}g
[L]r2pro vee[40] O—> mumimsvisv
2] m2expL1 ro.0[39] J_ Power On SW1
[]P12 PO - cé cs
[],1s PO.2 1047T 10uF
I [ P03 ¢
I [ PO.4 =
ﬁ I [ P05
10pF == C1 I P0G
9 |RsT P0.7
10k []Rr1 [0 ]rxo/P3.0 EAIPA.6
L ] mxorrs.1 ALE/P45
[z]iNTora.2 PSEN/P4.4
[=]inTurss P2.7/A15
SRS I B AR AE (T2 Tosa P26/AL4
SsMHzLL EIT, LI =] twras P2.5/A13
BE RS ATV A - -
[E]wrirzs P2.4/A12
C2<47pF
|: RD/P3.7 P2.3/A11
XTAL2 P2.2/A10
X1 = XTALL P2.1/A9
Gnd P2.0/A8
C3<47pF .
STCO0xx F 31| ] HAZHUUSTCBIXX R
FT B A R >
SR X1 94MHZ I, C2. C3[MJY100pF; SdRAFEX1N6MHzIN, C2. C3)3y47pF~100pF;

SRS X H12M~25MHzIs), €2, C3J8%7H47pF

1. BRZS S AL, BZ5C1910uF, FFERT 10K
2. A% FH PR 0 52 o7 P R B 2 S0 LK R P bt

3=TF-P4. 6/EA:
MM OAZTI/00 (P4.6), AR AES

JF-P4. 5/ALE:
A B RALE (HEBA(E 5) , AT e ISPRESERT % B NP4, 5 (40 R B AT R)

J<FP4. 4/PSEN: ST | e | g . : = il
SRS AR T/0 (PA. 4), AR TR 2S B | T | BAUTRER | WEousn | et | tse o <L

AP RHMEE AR C RRERRE 1 ¢ BuxEH

LLT-Ih RT“EH%HM?;&
ALE pin F’Fﬁ

20 38 S R TAT PR A A SHL: 0513-5501 2928 / 2929 / 2966 f&¥: 0513-5501 2969 / 2956 / 2947
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1.6 STCO0CS51 A% R % A] 4w F=(1SP) #L BY [ F 2% B% [&]
1.6.1 FIFRS-2324%#aa3HBY I F 2% 2% [&]
STC B WIAE L mAEL %, STC RS-232 s

Vee

ﬁ STC3232, STC232, MAX232, SP232  PC/Hifi§ # H

Vee
Gnd
T10UT
RLIN
R10UT
TLIN
T2IN
R20UT

0.1uF
>vee 2

[T—L"11Gnd

PC_RXD(COM Pin2)

PC_TXD(COM Pin3)

FISTCEA K HL

B R o
STC-ISP# A4z 41
TR HFAERF

ZRYGHLIE/USB +5V

utp

oJui-ri0
O+UI-P1. 1
Q--Mcu-vee
otui-rs.0
oO+fuirs.1
O+-6nd

KT HALHEE:
SRR X A AMHZ I,

C2. C3[%A100pF; FiRsm
FRXIN6MHZIE, €2, C3NE
JNATPF~100pF; EdRAIFE cr
X1:412M~25MHzis, €2,

C3R A4 7pF

10K

L. B S A, EE%iCﬁalo;F, 1 FHR1 410K
2. RC/RD+RFIHF AL, RESETHIAEECA

45K-100K T 47 H, FHL

LSB+§V Tl?UT RIIN GyD
|

Iy
o O

USB1

1
|
o O

LU N 2 <
33MHz LA i, @Y E

=
0]
(] SEES Y S5 ISPL | e % Ok —He STC ISP
PRAEER | R TR, ART5070
Wcl BEFEL P 4R S LA
K /
T_|T2/PL0 Vee
2| T2EX/PLL PO.0
3 |P12 P01
7 P13 P02
5 P14 P03
o 2] PO.4
7 |r16 P05
10F, 8 P17 P06
[ |rsT PO.7
Rl M@ RXD/P3.0 EAIP4.6
T L MU  Hlrors: ALE/P45
[z]iNTor3.2 PSEN/P4.4
[=]iNTups P2.7IA15
[T2]rorsa P2.6/A14
[E]rurss P2.5/A13
[ewrirs6 P2.4/A12
C2<4TpF [Jrowrs? P2.3/Al1
H o= [ 18 |XTAL2 P2.2/A10
19 | XTALL P2.1/A9
20 |Gnd P2.0/A8
C3<47pF

UL, N #Ei2 E‘Jéﬁﬁ%&ﬁﬁ%)i%@, TR

Swi1

Power On (L><

LENPIPS

FRAE A A IR S R

STCI0xx & 41| n] H B AL
STC89xx £ %]

P 0 L A T R A ]

HHl: 0513-5501 2928 / 2929 / 2966
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1.6.2 FIFHUSBEE & ORI B R A 2k B &

ARG HIRIUSB +5V
STC # A HLIESesfitsdepy  (TIVERUBRL)
USBH#%H 1
ZRY AL JE/USB +5V ]
(] A LA USBIR ) II GND Vee E—l—l— RGHE/USB +5V
D Rs232 [15] ;¢ 10uF
3000
USBl 1 [3]rRxD RTs# [T T T _
2 F—Gle [4]v3 DTR# [T = 5
u
2 2 s lup+ pco# 2]
1 -5 up- RI# [0 Swi
= i bsri [0] Power On
— 7] N N
S FICH340G (5 1 5 I o J = WEITX Q
CH34LAFER, (HAH c X6 o
%, fritftFRMBY 1.5 22pF T 12MHz T 2" CH340G
J6), AT BLEPEPL2303(Hr Voo :
HALTRMBY 1.07T), i
15 ¥ fijwww.weh.cn A4 1K /
E]’] + F -J'g % 1 |T2/P1.0 Vce
PL23031 =] Kid %, 4
7 | T2EX/PLL P0.0
FHEA—E, @R EER
CH340G 3 |P12 P0.1 oL thes
7 P13 PO.2 10uF
5 |p14 P0.3
6 |P15 PO.4 =
f 7 |P1.6 P05
10uF 2= C1 8 P17 P0.6 Ve HL K M 3VES,
T E RST P07 HER2H910K.
X _ VLR S5V,
10k ]®t w@ RXD/P3.0 EAIP4.6 0K
L M@ TXDIP3.1 ALE/P45
1. %52 (20N, BL25C1910uF, HLFHR1 10K [ e PSENIPA4
2. RC/RD+/2%: ﬁUﬁ)#*}lHDH&ZIS , RESETHiﬂ qu *E‘B ) E INT1/P3.3 P2.7/A15
4 45K-100K F #37 L FHL [Zd]Torsa P2.6/A14
[=]rurss P2.5/A13
ST 5 Lk . ] ER/P&G P2.4IA12
SARBRX UMY, €2, €3 [ir]rows7 P2.3/ALL
NEAL00pF: ARARXI N6z S {18 ]xTAL2 P2.2/A10
fif, C2. C3M N47pF~100pF; 19 |XTALL P2.1/A9
ARIRAIZX 1y 12M~25MHzI 70| Gnd P2.0/A8
€2, C3RiA4TpF C3<4TpF
an 1Ak R B AT R A
33MHzLL ER, #ixey >
Bl AN IR R .
STCI0xx F 41 n] B e iU AR

STC89xx & ¥

22 T I L R T AT PR ]
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1.7 STCO0C51 &% Bisi A

e EH S .
Bl LQFP44 | PDIP40|PLCC44 B
PO:PO I BE AT 1 A /it 1, AR ] fF Ay ik / 308 52 s 2k 4
ﬂio %Pgusf’ﬁ‘g':iﬁ)\/iﬁﬁtﬂguﬂu PEF’E ‘4\8&‘?&%@5:\#;@}5
8 f ik 28 [AO~AT], HIRZ:1[D0~D7], MLl T a o I hi
B
P1.0 FRHEI/OI PORT1[0]
PLOMT2 S D Rt R B S
b1 1T2EX i ) 2 P1.1 FrAEIIO PORTI[1]
T2EX SE I 3%/ VT BAR 24 9/ 720 O A A R B
P1.2 42 3 4 |kriEI/OC PORTL[2]
P1.3 43 4 5  |#r#EI/OD PORT1[3]
P1.4 44 5 6 |FRiEI/O PORTL[4]
P1.5 1 6 7 |FR#EINOID PORT1[5]
P16 2 7 8 |#R¥EIOL PORT1[6]
P1.7 8 9 |krifEl/OO PORTL[7]
Port2: P21 py AT Lz e pH, BERT{E SN /4 O, Bl fE s
P2.0~P2.7 18-25 | 21-28 | 24~31 |frdbhik 2k {d ] (A8 ~ A1) . LP2LIVE AN/t O, P22 —
AL IHE T[] 1
53.0/RXD " 10 u P3.0 FRAEI/OLT PORT3[0]
RxD R I HAE o
03 1TxD ; u 13 P3.1 FrAEIOI PORT3[1]
TxD R D 1HOE i s
53 2/TNTG 6 1 u P3.2 FRUEI/OLT PORT3[2]
' INTO AR R0, T B HR T BTG F T R
P33T o 1 15 E FrEIIO PORT3[3]
INT1 HIER L, T BRI T B F T o
P3.4 FRUEIOMT PORT3[4]
P3.A4ITO O N B eI 8/ 1B IR
P35 FRUEI/OET PORT3[5]
P31 S e B Y eI LS A
_ P3.6 FRUEI/OI] PORT3[6]
P3.OIR o R s o
_ P3.7 FRUEIOET PORT3[7]
P.1IRD S e N e L

R R T IRA
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- 1R .
Gt LQFP44 |PDIP40|PLCC44 B
P4.0 17 23 P40 FRAEI/OM PORTA[0]
P4.1 28 34 |Pal FRIEI/OIT PORTA[L]
_ P4.2 FrAEIIOT PORT4[2]
PA2/INTS % YOTNTE SRR, R R
b3S 6 " P4.3 FRUEIOFT PORTA[3]
INT3 AR R T2, T B R T AT F T R
_ P4.4 FrAEIIOI PORTA[4]
P4.4/PSEN 26 29 Ky — —
PSEN AR A7 i 2% B A S M 51
b4 5/ALE »7 20 2 P45 FRUEIOFT PORTA[5]
ALE Hu3E B SO VR AE S A S L g AR i N 5 L
__ P4.6 FRUEI/OLT PORT4[6]
PA.GIEA S N R
RST 4 9 10 |RST SAH
PR 8 T L B S R SR B N v, A1 R R (0 — AN 5
XTAL1 15 19 21 (. BB AR BRI, k5] AL A0 A R
Ao
PAY 08 R e, S S A TSR 9 1 A o, AR R S —
XTAL2 14 18 20 (Bfe 4 ELEE{EFH AR ERA SRR, BB BT RS, gk
XTAL23BrR XTAL Vg N (B b g AT S H
vcC 38 40 44 YR IE
Gnd 16 20 22 |WJEGUR, Bl
24 i R T AT BRA HHL: 0513-5501 2928 / 2929 / 2966 & 0513-5501 2969 / 2956 / 2947
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1.8 STC90C51RC/RD+£&%! 8 B #13 R~TE
FIT A5 st 235 T2 Q186 A2 R P RoHS 2 R

LQFP-44 H%: R~}

LQFP-44 OUTLINE PACKAGE

| D (12mm) o
P D1 (10mm) ‘
< - - > VARIATIONS (ALL DIMENSIONS SHOWN IN MM
nnnnannnanan 1 SYMBOLS| MIN. | NOM | MAX.
% N T A - - 1.60
1 O 133 Al 0.05 - 0.15
—
= — A2 1.35 1.40 1.45
— g cl 0.09 - 0.16
— — D 12.00
: — w w
— — D1 10.00
g — E 12.00
R= nga El 10.00
\ / \ A e 0.80
I y A b(w/o 0.25 0.30 0.35
2ifl 22 plating)
L 0.45 0.60 0.75
e
L1 1.00REF
0° 0° 3.5° 7°

T}
N
o

Al

GATE PLANE 4_ —) y _
SEATING PLANE T A
90

=

A

»
>

F I8 ES R T PR A ] KBl 0513-5501 2928 / 2929 / 2966 f£E: 0513-5501 2969 / 2956 / 2947 25



STCOO0C51RC/RD+ZFI T HLIE P HEA S - www. GXWMCU.com  Ififi H R 3 Ff Tel : 13022829991 B 51 Tel : 13922805190
PDIP-40 Jf 3¢ )]~ &
PDIP-40 OUTLINE PACKAGE

P D (2060mil) _ B
40 21 __
i i o o e e e e e e T T | — A

A
) O O o u &
Y v -
?UUUUUUUUUUUUUUUUUU% v
(@)
/ H \ H NA A
T < < SEATING
o r_ \ PLANE

A
- |
<
L
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
2.025 | 2.060 | 2.070
E 0.600 BSC
E1 0.540 | 0545 | 0.550
L 0.120 | 0.130 | 0.140
b1 0.015 - 0.021
b 0.045 - 0.067
& 0.630 | 0.650 | 0.690
0 0 7 15

UNIT: INCH 1 inch = 1000mil
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PLCC-44 3 R~f
PLCC-44 OUTLINE PACKAGE

[ He(17.526mm) AL
E(16.586 Ao |
< ( mm) > A2 »
17 7
OOOOOO0nnOno 1
A — ] -
18 [16 T ¢+
O ul i
d s ?ET
0 T
d O §| §
O -Q-Ell o & i 3
d h' g 5
O 0 o] 2
g i B
O ul
28 40 y [
OOOO0OO0OOO0 y —
29 39 7y
L o
| ]
% A ﬂ
g P—"- | N\ Em
Seating Plane DIMENSIONS IN
SYMBOLS DIMENSIONS IN' INCH MILLMETERS
MIN NOM MAX MIN NOM MAX
A 0.165 - 0.180 4,191 - 4572
Al 0.020 - - 0.508 - -
A2 0.147 - 0.158 3.734 - 4.013
bl 0.026 0.028 0.032 0.660 0.711 0.813
b 0.013 0.017 0.021 0.330 0.432 0.533
c 0.007 0.010 | 0.0013 0.178 0.254 0.330
D 0.650 0.653 0.656 16.510 | 16.586 | 16.662
E 0.650 0.653 0.656 16.510 | 16.586 | 16.662
0.050BSC 1.270BSC
Gd 0.590 0.610 0.630 14.986 | 15.494 | 16.002
Ge 0.590 0.610 0.630 14.986 | 15.494 | 16.002
Hd 0.685 0.690 0.695 17.399 | 17.526 | 17.653
He 0.685 0.690 0.695 17.399 | 17.526 | 17.653
L 0.100 - 0.112 2.540 - 2.845
Y - - 0.004 - - 0.102
1 inch =1000 mil

R R T IRA
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PQFP-44 %% R~}
PQFP-44 OUTLINE PACKAGE

< D(13.2mm) > .
< D1 > )
44 34
EEEEREELE: T
11 O 133
| - - -
o = ] —
= = 2 T
T = § T
= = T
== S T
110 123 I
A / -
TELEELEELE: ! S
12 22

I | |0:20MIN
0°MIN
= o)

3

\ Y _ GATE PLANE

4 L SEATING PLANE

Llg o°
C 6]y DETAILA
SYMBOLS | MIN. | NOM | MAX. NOTES:
A _ _ 2.70 1.JEDEC OUTLINE:M0-108 AA-1
Al 0.25 | - | 0.50
v T80 T 200 220 2.DATUM PLANE [M] IS LOCATED AT THE BOTTOM
/N /N\[b&o plating ] 0.25 | 0.30 | 0.35 OF THE MOLD PARTING LINE COINCIDENT WITH
5 500 113 20 11510 WHERE THE LAED EXITS THE BODY.
D1 9.9 | 10.00 ] 10. 10
5 TR EERTIRER) 3.DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD
o 59 T1o 001010 PROTRUSION. ALLOWABLE PROTRUSION IS 0.25mm
L 0.73 | 0.88 | 0.93 PER SIDE. DIMENSIONS D1 AND E1 DO INCLUDE
N 0.80 BSC MOLD MISMATCH AND ARE DETRMINED AT DATUM
PLANE| H |
» 11,
C 0.1 1015 0.2 4.DIMENSION b DOES NOT INCLUDE DAMBAR
UNIT:mm PROTRUSION.

28 38 S R TAT PR A A SHL: 0513-5501 2928 / 2929 / 2966 f&¥: 0513-5501 2969 / 2956 / 2947



STCY0CS1RC/RD+ZRFIH FHIIEFE B /7 M3 - www.STCMCU.com 4 i 1 QQ: 800003751 STC — 4xkRig K f1I8051 & Lk 2 ]

1.9 STCO0C51 &% £ FHl42 i

STC xx  xx Xx — 40 x - X0 xx

| Eg Lk

40 40, 44

L HEESON.
1 PDIP, LQFP, PLCC, PQFP

AR
I TMl&g, -40°C ~85°C
C: kg, 0°C ~70°C

TAEAR:

25 TAESIZR AT $|25MHz
40 1 TAEAZRA] #]40MHz
50 1 TLAEAZ AT $|50MHz

RAMA /)N

RC: RAM{512
RD+:RAMN1280
JERCHIRD+: RAMA256

RPN, e
SLRZ4K=ZET,  5228K=%ETi, 53213K%E,
544 16KFT, b58E32KFETT, 5164&64K=F.

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

STC 12T/6T 8051

T [ O T R A A KBl 0513-5501 2928 / 2929 / 2966 f£E: 0513-5501 2969 / 2956 / 2947 29
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1.10 BHRER R HLES x50 F R R HESRET (EMI) — = K#5iit

1. 25 1 FALE(E S ¥

RC/RD+ZFIS051 F ML ™ FERAMA B A8 IEALERT Y Rk e ar A7 4% (R B)
AUXR : Auxiliary Register (1 5)

Mnemonic | Add bit B7 | B6 | B5 B4 | B3| B2 B1 BO Reset Value
AUXR 8EH | name - - - - EXTRAM | ALEOFF XXXX,xX00
A8 IEALESS S8 (B 7~ 91 it P‘S%, CiEs):
sfr AUXR = 0x8e; /* FEHAUXR 7547 2% 0Otk */
AUXR = 0x01;

/* ALEOFFAZ & 1, 25 1EALEMS T4, 32T R IEMIYERE, B AL G N0, ALE(S 5 1E 3 iy Hix/
B IEALEE S (N RBIES %, ILRwIES)
AUXR  EQU 8Eh - BRAUXR DATA  8Fh
MOV AUXR,  #00000001B JALEOFFALE “17 , 28 IEALE(S S,
ARTET R G RIEMI I RE

2. ANHEEARR R, 6THA: £4 198051 JyAF M HLAS & A 120 4d,  fi STC g 448 g 7Y
8051 A HITE ISPEEEIRF I BN GZE (ROTHER, MMM E 6T ) , T8 5 #l
AN BIIR BRI — 25, A R B AR S A AU Xt A0 53 ) T3t

3. P HLN BB IR 1 o 26 PR — 2 . AR ISP AR I 0SCONBE A 1/2gain ] LA AL
) BAAR B P AL IS e i A0 0 %o A0 L AR 5T, (B LGS A0 SRR A R R B AN = T 16MHz . B WL Ak
TSR 6MHzZ I, AE0SCDNR A1/2 gain, B FFFEREMI, 16MEL E#%EFEfull gain.

Stepd/tEHM . WEFENG T "IRMT FETRD

Double speed / P9 = 12T/ E{EE

A el (" full zain
INEHThEE, 1emH: L TiEHSEIEEANE 1/2 gain

TS BERL 0/FL 1 % STEFEEC FF0/ AR T4, RiEszh |

30 38 S R TAT PR A A SHL: 0513-5501 2928 / 2929 / 2966 f&¥: 0513-5501 2969 / 2956 / 2947
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1.11 #B{XIhFE——STCI0C51RC/RD+ R FIE F#

RGN Saw
SATHAE < 0. LuA, ATHISMERARITemE, iR, 4RET AR

2. IE% TAERER:
BRI THFE 4mA - TmA

3. PRI d AR R e, EH] KR RS HI M B R g R

X STCBYRFIRYRINFERNp, (NIFEBRN, TREXNH (FER)

T [ O T R A A KBl 0513-5501 2928 / 2929 / 2966 f£E: 0513-5501 2969 / 2956 / 2947 31
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F2E EMNLREHHEER
21 11

STC90C51RC/RD+ R AR AW E 4R EAL T3 AMEBRSTEI M E AL, BWHEAL, FHEEN
/EHBEN, BHIEAL.

2.1.1 JMERRSTS|BIE {1

R EBRST 31 ALt MM 38 16 RST 31 I BE I — 2 5 J35 1 4 o Bk, AT SZ B8 WL P A
7. JGRSTE Br 85 B 5 4 15 25/ 24N IR A T 10us J5, B P Bl HE N RO A, JRSTE fr
BV MG P I, 88 1L R A MR A5 3 MR 77 R 2 X /90000HAL JF-46 TF 3 T4 .

212 BHEN

MM HAREFEBT SRS T, AN SERRTER, TELIRRILRGREN (a5
Z—) , EGR8051 A ML T A 4F bR ST Re b Thae, F P b ZUH B Se B, sl ki
JRA . BLSTCH#HE H (4 55 U 805 LAR H5 75 7 23R 3 in 17 ISP_CONTREFIA T e %5 47 2%, SEBL T 1t
HhRg. F P W53 ] 1ISP_CONTREFIA D RE 27 17 25 19 H P 47 SWBS/SWRST A 7] LA & 4t
XA
ISP_CONTR: ISP/IAP¥: | 254792

SFR Name SFR Address | bit B7 B6 B5 B4 B3 B2 B1 BO
ISP_CONTR E7H name| ISPEN | SWBS [SWRST| - - WT2 WT1 WTO

ISPEN: ISP/IAPI)AE SREFAT .
0: Z*1EISP/IAPEL/ 5 /4 kData Flash/EEPROM;
1: RVFISPNAPEL/ S /¥ Data Flash/EEPROM.
SWBS: #iFig MNP MR X ES10), &2 MISPREFIX a5h(1). B E5SWRSTHZR &
A0l PLSEEL
SWRST: 0: A#EAE; 1. HAEBRMEREEN, WHINEE.

s WHH P AR P IX (AP LX) Bt 2 A I U046 21 F P B FHAR 7 X (APIX) AR AT R

MOV ISP_CONTR, #00100000B ;SWBS = 0(i£FAPIX), SWRST = 1 (& 1)

s MR GEISP I 182 7 XA B AL IR B AL P X (APIX) FF G AT R 7

MOV ISP_CONTR, #00100000B ;SWBS = 0 (EFAPIX), SWRST = 1 (& 1) -
s W P R P IX (APIX) A2 I D14 1) R G ISP 1 R 1 X R0 T FE P 7
MOV ISP_CONTR, #01100000B ;SWBS = 1 (#%&#ISPIX), SWRST = 1(#Efr)
s MR GEISP IR 7 XA AL I DI B R GE TSP I 1518 7 X a6 AT R 7
MOV ISP CONTR, #01100000B ;SWBS = 1 (i£FISP[X), SWRST = 1(3KEAL) -
KGN RBENRGEAL, FrANFRIIRE S A3 # = B A BWIMGE, 110 wIihik
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213 FHEEN/IEBEEN

4 H Y R VOO T L 37 /44 v 42 5 Fh B R DI T TR R IR I, T (9B R f B 5 2 i
Br. MVCCHE PG IE% BN, EIR32768 M A5, b ridg fr /4 e g fr o, b\ i e
SN, b H A/ L A o T B S A

2.1.4 HI'JRWDT)EL
TR/ REHRT/ SRS TFESTEEN RS, A THIE “REERF B
T, ZFFH, MCU/CPUREFII K, S AGKNAI S T/E” , My &5l 3E 1M, R
MCU/CPU ANYE R 52 IS E) Y 3% BR 15 10 & 114, A AMCU/CPUAL T 75 IR A, BT 1w &
I MCU/CPUE AL, i R G0 837 M UG H OB AT F P R -
STCO0C51RC/RD+ R F B Fr WL #8851 33 7 L 11 shaE, VLR G n vt kit E5E
N7/ . Nk Thag, BATEINI N RR D RE A A 2SWDT_CONTR:
WDT_CONTR: & [ J4f(Watch-Dog-Timer)$% il 27 17 %%

SFR name |Address| bit B7 |B6 B5 B4 B3 B2 | B1 | BO
WDT_CONTR| E1H [ name - - | EN_WDT |CLR_WDT|IDLE_WDT| PS2 | PS1 | PSO
Symbolf%5  FunctionZhifg
EN_WDT : Enable WDT bit. When set, WDT is started

BIMRRVELL, HEEHN “1 7 N, BITHES.

CLR_WDT: WDT clear bit. If set, WDT will recount. Hardware will automatically clear this bit.
A PHIE 0 AL, 2O "I, & T B B BEHHR E 30 "I,

IDLE_WDT:  When set, WDT is enabled in IDLE mode. When clear, WDT is disabled in IDLE
& VM“IDLE "BExU0z, i E AR, BT E “ SR T4k
HIGECO"ZALNS, BHIVER S7E R AT

PS2,PS1,PSO:  Pre-scale value of Watchdog timer is shown as the bellowed table:
BIVER S HUE, T RS

PS2 | PS1 | PSO P%Zf/;ﬁ{e WDT overflow Time @20MHz

0] o0 o 2 39.3mS

0] o0 | 1 4 78.6 mS

0| 1] o0 8 157.3 mS

0] 1| 1 16 314.6 mS

110 o0 32 629.1 mS

T 10| 1 64 1255

1] 1] o0 128 255

T 1|1 256 55
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The WDT period is determined by the following equation & | J4fs H! i [R] i+ 55
F 3 H A = (12 x Pre-scale x 32768) / Oscillator frequency

BT B N12MHz:
F 1% U TR = (12 x Pre-scale x 32768) / 12000000 = Pre-scalex 393216 / 12000000

ps2 | ps1 | pso P?r)ﬁe;f%'ﬁe 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 41943 S
1 1 1 256 8.3886 S
i B 11.0592MHz:
F 13k HY B A)= (12 x Pre-scale x 32768) / 11059200 = Pre-scale x 393216 / 11059200
WDT overflow Time
PS2 | PS1 | PSO | Pre-scale @11.0592MHz
0 0 0 2 71.1mS
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 1.1377S
1 0 1 64 2.2755 S
1 1 0 128 45511 S
1 1 1 256 9.1022 S

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

He

IR | e T | B TE | 4 TNCUA | SEnee | sF oemc

RAPIHBIIMEEN s © RRERxa R ¢ Bluxa [k

34
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BV, 7ESTCH FHEMR LT IAERENIR
/*

*/

/* --- STC MCU Limited */
[* - {H/RSTCOOXX R G B AL & 11 B v H B 1) TF B A 2 ----- */
/* --- Mobile: (86)13922805190 */

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

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

/* --- Web: www.STCMCU.com */
1* QR BEAEFE P EAE X E P G FERR T, e */
[* WEAERR P A e B Ry B A T STCR R K ART --m - */

I* */

s AR AR PP TESTC-ISP Ver 4.86.PCBI¥ T #t g fE LA, AHSCH TARIRASAEPI A B EIR
T B s T TA] = (12 * Pre_scale *32768)/Oscillator frequency

WDT_CONTR EQU  OE1H VB Tk
WDT_TIME_LED EQU P15 FH P15 FEHIE T S T FE R AT,
AR I B TR R ER 2R 78 KT o 0 A R ik oK e ) K FE o
WDT_FLAG_LED EQU P17
FPL. THEMIE T I M EALHE7R LT, A s se R N T = AL
Last WDT_Time_LED_Status EQU 00H AR, TEAEE T TR FR R AT (B — YR A A
:WDTE Az i A] (i F () Oscillator frequency = 18.432MHz) :
;Pre_scale_Word EQU  00111100B B0, JABNE T, T nd=32,  0.68S
Pre_scale_Word EQU  00111101B B0, JABNE T, T idi=64,  1.36S
;Pre_scale_Word EQU 001111108 HO, BENE I, Tas=128,  2.72S
;Pre_scale_Word EQU  00111111B B0, JABNE T, T ndi=256, 5. 44S
ORG  0000H
AIMP  MAIN
ORG  0100H
MAIN:
MOV A, WDT_CONTR SRR S AR TS AL
ANL A, #10000000B
INZ WDT_Reset WDT_CONTR. 7 = 1, FHIIMIEAL BREZIETIME AT
;WDT_CONTR.7 =0, FHE N, A JH35), RAMSEIGAE NEEYIE
SETB  Last WDT_Time LED_Status ; FHEEA,
s WIGAALE TR H B (R 4R 7R AT RS = 1
CLR  WDT_TIME_LED s RHE AL, SREE T R R AT
MOV  WDT_CONTR, #Pre_scale Word JAENE T
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WAIT1:
SIMP  WAIT1

AEAPATAER) (A1) S5 T 103 2 A

‘WDT_CONTR.7 =1, B 1M E N, #JEzh, RAM HBILNEARAS, KB A wiE

WDT _Reset:
CLR  WDT FLAG_LED

JB Last WDT_Time_LED_Status,

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

Power_Off WDT_TIME_LED

s NUREKFRLEIAT , H0SEARREAT

AR E 1R L T e R AT B B VOIRZS AL ¥ B WDT_TIME_LED 47,

A EIREARREUE K, LIS 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
WAIT3:

SIMP  WAIT3

END

BV T AR A5 VA I S AT
T TS U TR AT L VORAS BUR

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

s ERSEAR VI KA 1403 L P [ 75 T
DR TV N TRIR 2 AT (9 _E— UOIRAES R U

EAPATAIER) (A1), S05E T 10 AL
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215 REHMEMIREHNEN

PR AT

e

WHE T IR AL

AL HLEE AL FE 7 X 0000H AR T 4Rk
7 PR

i@ HIRESETIHI =

SRS M REFRE X 0000HAL TR EL 1A

A (R A AE ITH PR
~ . B %TISP._ CONTREY . ~
soEsE e [TE- S ffi R 7 S 1
Jash &AL 23535 )\ 20M 7% 1 B ﬁ?ﬂ 25 N P RE J [X 0000H AR TT 44 B 440 AT
N AP
B=X DA
B XTISP_CONTRE | & RGN RGISPIRIEE T X I HAT 2
FERIENGOHT AR |7, KA B SR ISP R a2, &%
=X A SO R X AT R
PN -, 2{F R G R GEISP I 15 FE T X T U6 $h AT FE
AEEhEN | RGERE =
R RBIR Ea}@i;ﬁ;g L O D T a VAN P

LB R XAT R

P 0 L A T R A ]
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2.2 STCO90C51RC/RD+Z&AFHE A A A BEER
— (X FEEER, TXETHER

STC90C51RC/RD+ R F1| H 5 L AT LLIE 472044 B AR A LA RS AIR I AE, e A1 SN
Mg . IEH TAERR T, STCI0C51RC/RD+Z A i F HLA ML I THEE £ 4mA ~ TmA, i
FRE S T (1 B THFE SR <0.2uA, 25 RS 3 CREUOAN 248 i e ASE5X0) T 1 284 T A2 2mAA.

2 DR R b RS ST 8 N El YR 1) 7 A7 B PCONRIAH LA 4% il . PCONTF A7 2% € S

s

PCON (Power Control Register) (A~w] f7 F-41)

SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO
PCON 87H name | SMOD | SMODO POF GF1 | GFO PD

POF: LHIEfbREL, FLHAIUZHE, L%’Euﬁiuﬁl » AHEAREO .
KRR BRI EREA GRS , RAMBE A MR AN LS 5 AR E AL, TN
A VR, ERBAFR LB B AL, FHER AT 7R AW

FERIIRARE R, b
POF/PCON.4/2 75 /1

\

HNRFBh B AT,
E‘i%l‘]é@ﬁiﬁ,
FPOFIEO ngﬁfgé
F W &AL AP AR

D: RILELR, 3t APower Downtbizt, HJ 14k W b T e BT PR i i, 2E A\ 42
U, I E IR, BT ERSHCPU. eI 3. BT TRz L TR, RA
HRERH WAk S: TAE . f l AT e AN W g, h bR [ElE, GRERHATIRRE .

B HIRE S, R Dh#E<0.1UuA.

GF1,GF0 : Pl TAEbREAL, H P ] UEREH
SMOD, SMODO0: 5HE#EHITR, 5 06k, TEHMENH
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2.2.1 FEHBERRX/[EHERER

J4PD/PCON.1E K1, B W% APower Down (FaiER) #5, PRt EyER.
ARG, WEE BENR, BT IER EE, CPU. JERTEs. BT, HAT &I T,
AR T AR TAE o Gn SRR A I P B AR VE R R A R T, DU R R R T 4R S T AR,
MG I TAE . HEAERUG, FrA /O . SFRs CRERE I At 75 77 %) 4 Rr ik N\ st b 5 5 B 8
—ZIFPREAAE

AT CPU M J51 B 15 2 nde i (1) #0304 B A - INTO/P3.2, INT1/P3.3,INT2/P4.3, INT3/P4.2

4k, AN AL MO B AR e i, A2 A7 MR B S FOMCUKE MR - 2 7 110000 H A I
GRIEH TAE.

B R GETCAN R W IEURE S LM Ft S UM RIS, T ) PR R R I I e A

110 — +— INTX
|Z 3000 _Y_I | iZl
0.1uF c1 SMO
/ORI /KI Rl <—— iz Mt
L

P78 A VO IV E S fic B NS /5 ERr R HOF B R, B A Rk S 4 ke AC LTS
FES R WL N BB S0 A, K45 8 B I /O TR AIG, T Fl 6k F BELR 125 i i . 28 C LK
Hio 2 H A CLI BB/ 770, 8VIF, AR ITINT X2 7™ 42 —AN R BEVE b b, AT B 2 ek 5
Fi HUMA G A 2

2.2.2 #HERN/M(FNERBRGIIERF (CRICH)

1. CiEF:

/%] FH A1 F T Ro P ) 4 L R i 461 R */
* */

[* --- STC MCU International Limited */

% - 5 STCOOCSBAD F 1| # F WL 41 e TR LS, —eoeeemmoneneoes %/

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

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

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

* --- Web: www.STCMCU.com */
P REEAERE e b Al BUAE SO o 5| AR T */
PUEERE P R B E TRy AT T STCRY Bk AR Y *

I* */

#include <reg51.h>
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#include <intrins.h>

shit Begin_LED = P172; //Begin-LED indicator indicates system start-up
unsigned char Is_Power_Down = 0; //Set this bit before go into Power-down mode

shit Is_Power_Down_LED_INTO =P177; //Power-Down wake-up LED indicator on INTO

shit Not_Power_Down_LED_INTO =P176; //Not Power-Down wake-up LED indicator on INTO
shit Is_Power_Down_LED_INT1 =P175; //Power-Down wake-up LED indicator on INT1

shit Not_Power_Down_LED_INT1 =P174; /INot Power-Down wake-up LED indicator on INT1
shit Power_Down_Wakeup_Pin_INTO =P372; [IPower-Down wake-up pin on INTO

shit Power_Down_Wakeup_Pin_INT1 =P373; //Power-Down wake-up pin on INT1

shit Normal_Work_Flashing_LED =P173; //Normal work LED indicator

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;
/[clear interrupt wakeup counter variable wakeup_counter
Begin_LED =0; [Isystem start-up LED
INT_System_init (); /lInterrupt system initialization
while(1)
{
P2 = wakeup_counter;
wakeup_counter++;
for(j=0; j<2; j++)
{
Normal_Work_Flashing( ); //System normal work
}
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_();
}
}
void INT_System_init (void)
{
ITO =0 /* External interrupt 0, low electrical level triggered */
1 ITO =1, /* External interrupt 0, negative edge triggered */
EXO0 =1, /* Enable external interrupt O
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IT1 =0; /* External interrupt 1, low electrical level triggered */
I IT1 =1, /* External interrupt 1, negative edge triggered */
EX1 =1; /* Enable external interrupt 1
EA =1; /* Set Global Enable bit
}
void INTO_Routine (void) interrupt 0
{
if (Is_Power_Down)
{
/N1s_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 */
}
Is_Power_Down_LED_INTO =1;
/* close external interrupt O Power-Down wake-up LED indicator */
}
else
{
Not_Power_Down_LED INTO=0; /* open external interrupt 0 normal work LED */
while (Power_Down_Wakeup_Pin_INTO ==0)
{
/* wait higher */
}
Not_Power_Down_LED INTO=1; /*close external interrupt 0 normal work LED */
}
}

void INT1_Routine (void) interrupt 2
{
if (Is_Power_Down)
{
/ls_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)
{

}
Is_Power_Down_LED_ INT1=1;
/* close external interrupt 1 Power-Down wake-up LED indicator */

/* wait higher */
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}
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 */
}
}
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_();
_hop_();
_hop_();
_hop_();
_hop_();
_nop_();
_nop_();
}
}
}
void Normal_Work_Flashing (void)
{
Normal_Work_Flashing_LED = 0;
delay ();
Normal_Work_Flashing_LED =1,
delay ();
}
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2. ICYRIEFF:
s XL A0S v BT M ot AR R L U0 1 )

B Rk o Rk o Rk S R R e R R R R R R R R R S R R R R R R R R R R R R S R R R R R R R R R

;Wake Up ldle and Wake Up Power Down

B Rk o Rk o Rk S R R e R R R R R R R S R R R R R R R R R R R R R R R R R R R e
’

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

/%~ 7S TCOOCSBAD 72 Bl # WL 1 /135 o B LR, —-eemnmmmoneoeee %

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

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

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

/* --- Web: www.STCMCU.com */
PR BEAE R A R B S R B RN TR */
VS TERR P B EE A A T STCH Bk R AR T */

> "

int0_interrupt:

intl_interrupt:

delay:

main:

main_loop:

ORG
AJMP
ORG

CLR
ACALL
CLR
RETI
ORG

CLR
ACALL
CLR
RETI
ORG

CLR

MOV
MOV
MOV

MOV

MOV
CPL
MOV
ACALL
INC
MOV
SUBB
JC

0000H
MAIN
0003H

P1.7
delay
EA

0013H

P1.6
delay
EA

0100H

A

RO,
R1,
R2,

R3,

A,

A
P1,
delay
R3
A,

A,

#02

#0

R3

R3
#18H

main_loop

;open P1.7 LED indicator
;delay in order to observe
;clear global enable bit, stop all interrupts

;open P1.6 LED indicator
;;delay in order to observe
;clear global enable bit, stop all interrupts

;P1 LED increment mode changed
;start to run program

P 0 L A T R A ]
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MOV  P1,
CLR ITO
; SETB ITO
SETB EXO
CLR IT1
; SETB IT1
SETB EX1
SETB EA

#OFFH ;close all LED, MCU go into power-down mode
;low electrical level trigger external interrupt 0
;negative edge trigger external interrupt 0
;enable external interrupt 0
;low electrical level trigger external interrupt 1
;negative edge trigger external interrupt 1
;enable external interrupt 1
;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
; NOP
; MOV PCON, #00000001B ;Set IDL bit, idle mode (IDL = PCON.0)
MOV P1, #0DFH ;1101,1111
NOP
NOP
NOP
WAITL:
SIMP  $ ;dynamically stop
END
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FIF FESRMEFIRIIAE S F25(SFRS)

STC90C51RC/RD+ R 51| 51 | ML (1) FE T 47 s s F1 EUHE A7 il 2% & 75 H A7 g Bl 1. STC-
90C51RC/RD+Z 51 B4 P HLBR T LAY i) J b FlashfEfig 245, 38 AT LA 15 64K B 1) 4P #E L 5 47 1
#% o STCO0C54RD+ R I 5 F ML #A 128075 I B HE A7 i 2, FLAEWELRIZ 48 4R 2
A2 A - Y BERAM (25677 ) Al 9 FERAM (1024745) o 1iiSTCI0C51RC & 41 51 F KL A
S22 B IE Ak 2y, HAE BRI 4 b #80 ws b ik 25 18] Y FERAM (2565 F1) AT A
Y ERAM (256777) . STCI0C51 R F 5 7 LN &6 R G 2567 11 M EIE /225 . 7 4b, STC-
90C51RC/RD+ZFIH i HLIL v] LA i) 7E v A7 J& 164K B £ o A7 fiti 25 - BLLASTC90C54RD+
RYVB A, 5 5 BIFE P A7 2 A AR A7 25

3.1 IEFTFiEsE

RS TABUH PR . B EREEEE . STCO0CSLAF B A HL AR T
AK~B1KZ T FIFlashfE /7 2% . STCO0CS1 AR A & 5 o Jr HLAY Fr N FE e Flash 176 2% A 4
W R RN

3FFFH Type Program Memory
16K STC90C/LE5L 0000H-0FFFH(4K)
Program Flash STC90C/LES2 0000H~1FFFH(8K)
Memory STCY90C/LESIRC 0000H~0FFFH(4K)
(4K~61K) STCO0C/LE52RC 0000H~1FFFH(8K)
STCOOC/LE53RC | 0000H~33FFH(13K)
0000H STC90C/LEL2RC 0000H~2FFFH(12K)

STCO0C54RD+EE P ML FE 5 474 52 STCO0C/LE54RD+ | 0000H~3FFFH (16K)
STCO0C/LE58RD+ | 0000H~7FFFH (32K)
STC90C/LE510RD+ | 0000H~9FFFH(40K)
STC90C/LE512RD+ | 0000H~BFFFH(48K)
STCO0C/LE514RD+ | 0000H~DFFFH(56K)
STC90C/LE516RD+ | 0000H~F3FFH (61K)

BRMEAE, BF i (PC) A% N0000H, MO000HH uH I ATHE T -
STC90C51RC/RD+H 5 HLA FEAS| I SH1 78 5 17 1) F N FE I A0 38300 2 V5 ) Y MR P A7 i 58
MEAS| s B S, 4 T-STCO0CS IRC/RD+E Fr L1 S5 1 1) 1 A FE P A7 ik 9%, 24PCHA Py 258
o MR AR RSO N, R B Bh B AMETAE i #S . LASTCI0C54RD+H 5 #l
A, EAT] I S, B L e A TR R AE 5 BRI 0000H A T TF I BT FE /R, 24
PCI A 25 41 SFFFHIN R 4% H sl B F AME P A7t as H T 2 o PLI AP ERAR PP A7 i 4 (1) sk A
4000045 .
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T AN RS AR T N bl CCRR AR W ) ) A TRE P AP S s . (EREF A7t 4,
BEAS A — N[ PN Dbk, Sk A SRR B RS, B LIS B BBk B AH B
FIH TN T HE L AT R o A0 W01 o 1B Al 25 F2 /7 BN 1 bl /2 0003H, 72 B 2% /1 s
O+ W7 AR 25 2 7 TN 1 kb 2 000BH, #1358+ W 1% o W AR 25 2 7 1N 1 ki /2 0013H, 8 B 4%
/RS TR AR BT R 45 FE e BN I okl 2 001BHES . B8 2 () AR IR IR 45 F2 3 BN 1 il (o B ) o)
DAL BB ) AR T Y o T A AR R TN 1 bk e TR X 8] (8719 R, — LB LN kAR AT
SERE W IR S FERE, DR, — A v o 7 G kb [X SR A7 — 2 Sk M e R F6 4, FRIMEIE
AE T W AR 55 R 11 25 (] e 0T

FE P Flashf7-fifs 2% Al R4k e R mFEHE S5 105k LA b, B T8 A i RS T AN 7 (8 1 .
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3.2 HEFIEER(SRAM)

STCO0C54RD+ R FI| Fi Fy AL N B4 A& 1 1280 TTRAM, AT 47 J5URE 3 $RAT (1) v ] 45 SN
IREEHE . N ESEIE A G A e P BN AR AR 4 W sk 25 8] - Y EBRAM (2567 75) FI P 33
JERAM (1024F75) o 4L, STC90C51RC/RD+ Z 41| B A HLIE AT LA [a] 26y 4 @ fr164KB AN 5B 4
PR DS .

3.2.1 NERAM

PERAMBE 256271, AT N3N K128 FTHRAM(S184t8051%KA) . =128FH
RAM (Inte | 7E8052H ¥ & 7 =128 FEFIRAM) K AFR I BE AT A7 2% X o K 128717 I B4 A7 ity 2 B ]
Bl (Al Fhk . m 1287 TRAMS Rk Th e 25 17 # X S AR R g ok s B, 0 4eF
FH80H~FFH, Hiht 25 [A] ARSI E B, EMF RS0, @A [F i 5-4k 5 20 BAIX
Iy. H128FTIRAM K BEAI B -0t ERpkThAe Frae X Hn] B T4t

N IERAMII 25 R G I s, Hulk Y5 2 00H~FFH.

FF 7FH
I St
vml}S%ﬂ (SFRs)
P FRAM 30H 2FH
%(:) [EVASS:
5128545 STt
N ERAM 18H i 17H
TAE4H 2
00 10H OFH
4]
43 RAM osH L_LfE4L 1 o
oon | LAEL 0
fR128F71 I FRRAM

{1287 I RAMELFRIE FHRAMIX o 3l FHRAMIX XL ] 73 8 TAE A fF a4 IX, mlfiShkX, HF/
RAMIX FHERR X o TAE 2547 2240 [X Mk MMOOH~1FHL32B (£ 7%) 70, 4y N4 (F—H i —
M), AT TIEF A4, 95 NR0 ~ R7, (HETARMKYE (., &
A TAE AR, ATLLR SIS EEE . RO~R7EW 2%, $Rfta4l 2R N1 AR
R . FEFIRESTPSWEE2s P IRSIAIRSOZ & V€ 4 mi il H I TAE A8 4. W FHPSW
FALBIINH . AT FHEX I M20H ~ 2FHIE 164N 745 8t . 20H~2FH B¢ B AT [ 3l RAM
BTG PRI AFEL, AT DO B AT — 7 SR, 3E12847, Bt B 1 Hb bk i 2
00H~7FH. {7 thhliEF Z00H~7FH, PHIRAMAK 128775 bkt /200H~7FH; MAMRE, —
FHuhE R, Sebr b T B AR XA A HuhESR R f e — M, T bk [
— AN, ERFEPE AR BT X . N EBRAMA ) 30H~FFH & T 2% F 7 RAMAT HE b
X.o —ANSALIHERFEET (SP), FTHaMMERX . BAHLEN )G, HEARIEESPNOTH, M T
TAERFAFERAOFIRT, Kk, P WIGEAHE 78 S 5T SPs BAIME , — M % B 7E80H LA J5 f
JCNH .
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PSW : EFREFEFFR (TA 1)
SFR name | Address |  bit B7 B6 B5 B4 B3 B2 B1 BO
PSW DOH name CY AC FO RS1 RSO ov F1 P

CY : tp&fr. SHATINZIZEN,, YEESMEIBTALE AL, BT IRIEE E i b A (S A,
CYAL; JRZ RO

AC : BHOZEBNAL . BHATINEEERS, 4B A, ST IR IE BB E AL, ACHT;
RZ N0 B A AR EACH) H )52 78 TBCDES INE . ki H 1) % .

FO : HPbr&Efo0.

RS1. RSO: TAEZFAFasdlmEsifr. mFk

RS1 RSO HTAEH ) TAE 2 A7 28 41(RO~R7)
0 0 02[1(00H~07H)
0 1 1%1(08H~OFH)
1 0 27 (10H~17H)
1 1 3% (18H~1FH)

OV: jithibrEAr.
Bl : fREENL
F1: HFPbeEALL

P o THEFSENL. ARSI KA BN ERACCH LA ZF I . 2R BonesACCH 1A
Houar s, WPEL =5 B INERACCH KN BN BE (BAH0M) I, PAZA0

MM FE T (SP):

HERRARE & — S E H T 788 . Efam B HERR TR N RAMR R IO B . R EN G,
SPHIUEALALOTH, (A3 HEAR S5 HOSHIE LI 4f, 5 FE08H~1FH S L/l J& T TAE S A7 a4
1~3, HHEBRF R RX X, 5 FHESPAE 48 A80HE 5 KIK{E N E . STCI0C51RC/
RD+ &5 5 WL HEAR A2 [F) AR K, BB EE B NHERR S, SPYZAERE K.
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3.2.2 AR BRAM (#1382 R WIER, B3 ERIMNB, FAMOVXifja)
STCO0C54RD+H /L N B T 4 Hi256 717 I N RAMAL, AR T 1024 7T Y
RAM, il £ 0000H~03FFH. 1 ] PN 35 FERAMFAR J5 ¥E AAL 458051 B WL 1) M55 4™ FERAM
I EAMR, {EREAEmMPOM . P21, P3.6. P3. THIALE, fEIL4miE= T, WY ERAME T
MOVX¥E-4V5a, B~ MOVX — @DPTR”Zi#“"MOVX @Ri“#84Vik . HECIESH, Alff
FxdatafE B/ EBEIR], 40”unsigned char xdata i=0; 7.
B HLA I FERAMAE 75 AT LAV 7] 52 4 B 73 47 % AUXR (it A8EH) H FIEXTRAMA 425 il o

STCI0C51RC/RD+/AD/PWM AR FI H Fr AILBOS L FE AL 7 FERAMAE B S 2% IEALES i Rk T RE 27 17 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/ 4P ERAMAZEX

0: PIFEPY FEMIEXT RAMA] DAAEEX.

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

RC &RFIH A HL
ZEO00HFFFHEA TG (25615 , {3 FHMOVX @DPTRFE 417 171, 8k 10OH K Hbdik 4 ]
SRV ) AN ERE A7 A (BT 100HHLIT) , MOVX @Ri K BEV; M O0HFFFHER T

1: External data memory access. APMEREHEAZENE IS
AMEREARAT 2R AP, 25 1005 1) YR H FERAM,  BEEFMOVX. @DPTR / MOVX @Rif

1 FH )4 8052 5 AL
OXFFFF FFFFH
AT RAM
63KB
S 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 Vi HH ] 22 (9 1/6 Sl SRR A 5 72 1 20 B X, £E 6 S35 2 it [ 1 1 /3 i
ST ESERCR
1: ALE is active only during a MOV X or MOVC instruction.
ALEAEATMOVX or MOVCHR &I A i Hif5 5, 4Pk 2. FRIR T R GRS HIENT

AN, FEVT IR Y ERAMZ BT, P IE TR AR R H P RR 7 I ZESTC-1SPYm AL 2%
WHE, N EY EAUX-RAMYT ], 0 FE R

Stepd/IFHR: WEFENA T “IEWN HHEYER

Double speed / ¥9EE: " BT/ YYEE v 12T/BA{2H

S A T " 1/2 gain (* full gzain
INEETEE, 16MH: LI THRHSEIEHANE 1/2 zain

THCSBEFL. O/FL.1 & STHERXRC FT0/0ATTH, RiE B

[T R © Zibpa @ fohi GElER) |

T T PR R RIS iR lash X — 3 20E ¢ YES &+ HO
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MBS %E QL) -

i 18] N B9 EXTRAM

TR IR T RE F5 A A8 7 B (I 77 20

AUXR DATA 8EH:; siFH AUXR  EQU  8EH  EX

MOV AUXR,  #00000000B; EXTRAMAZiEN” 07, Hse EE AR A" 07 .
:MOVX A, @DPTR / MOVX @DPTR, AFE 4 1] vy in] P35 FE IEXTRAM

:RD+ %14 (00H - 3FFH, 3:1024 =#7%)
:RC Z%124 (00H - FFH, $£256 ==7)
MOVX A, @Ri / MOVX A, @Ri #54 A BELFEVT [ N HF Y i [EXTRAM
AFFHICEE S RD+ R4 BRI R N8 B EXTRAM (O0H — FFH, 3£256 #75) ;
A T EXTRAM

MOV DPTR, #address
MOV A, #value
MOVX @PTR, A
BRSSP ERYT R EXTRAM
MOV DPTR, #address
MOVX A, @PTR
RD+ 741
. % #address < 400H, WIZEEXTRAM £iA” 07 B, Vil EAENE, B ELESNEI
IHEXTRAM
; IR #address >= 400H, WL 25 473 EAMNTH R IRAM B1/0 ==[8] (400H——FFFFH)
RC #7%
. % #address < 100H, WIZEEXTRAM £7A4” 07 W, Vil EAENE, B ELESNE
IHEXTRAM

; W #address >= 100H, WM& &2V M2)HEE_FANRYRE FIRAMEL 1 /045 (7] (100H--FFFFH)

A% 15 ) N AR EXTRAM |, PA 1 2%
MOV AUXR,  #00000010B; EXTRAMIZHIALIZE N 17, 28115 MIEXTRAM, PR 98

AU RGN NANERY JE 7 1/0 BUE f v iE£1E2 ARAM X, I 5L Y e
EXTRAMIZ Atk EA R, Hubfi s By 17, A8 1BV o] e 9309 2 EXTRAMAE T LA 17

KRR -
HSE AR % BAUXR 2717 2% B 7] B 32 FIMOVX @DPTR 45417 Ia] . N 3454 & FIEXTRAM, &3 it
RAMZS 1], $41J7 18] Fr A BT, N R G5 4MT™ 1 SRAM, 17 SZBR A5 FH 48 8] /N F-1024,/256 -7, TN
A E 4 HESRAM. 45 2, B4 22STC62WV256, 15620256, UT6264 45, 4R MOVX A,
@Ri / MOVX @Ri, A F547 )itk N4 @ HUEXTRAM, iXAE KRBT 11256 A4 FEEXTRAM,
(ERESEEEANVIF 2N
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MHERBIMZE (CiIEF) -
/% 3 YT R IEXTRAM */
/% RD+ ZZFH (00H — 3FFH, 3£1024 =359 J@ IEXTRAM) */
/% RC Z%I4(00H — FFH, 3256 F¥5i4" JEIJEXTRAM) */
/% HIARE R RE ST AT AR A (C B F ) #/

sfr AUXR = 0x8e [FUTRATE B EAUXREEA F A BJAUXR - */
AUXR = 0x00; /%0000, 0000 EXTRAMAZ{H0, Hesi B BAT N0 */
unsigned char xdata sum, loop counter, test array[128];

[ KRR FEWI xdata RIVATELHYT I A BT AOEXTRAMs/
/% RN R EEXTRAM - */

sum = 0;
loop_counter 128;
test_array[0] 5;
/% WG AT REEXTRAM %/
sum = test arrayl[0];
/* RD+ Z41:
R #address < 400H, WIFEEXTRAM f7Jy” 07 BF, Vml4)EE IENH, 24 LrEsh

HB T L EXTRAM
n$#taddress>=400H, NS AVG R YHE EANH R FIRAM B551/0%5 /] (400H-FFFFH)
RC RH:
R #address < 100H, WFEEXTRAM f724” 0” B, v5m43E _LfENH, &4 LIk
HB A EXTRAM

i f#address>=100H, SEVT A PE_EAMEY & RAM =¢1/075 [/ (100H-—FFFFH)
*/
2BV 1A N ERDT R BIEXTRAM, wipnise
AUXR = 0x02; /% 0000, 0010, EXTRAMBZ 150”17, 2% 1L IEXTRAM, LA ih 98/

HEH P REGRAIMNEY R T1/0 8 A i RIEZARM X, RS NHY B
EXTRAMIZ#5 EA M9, BIHALEN" 17, 275 3y R (IEXTRAMER FT LA 1.

AUXR2 H 5 & 74

B RS, B EEH “MOV  AUXR, #data” 225, MAEHSEROEED ‘5, 5, A&7
FUORABAEAREE, Wk, S rBEAHE, HESmEEn “8, 5, A&7, Sk AE
FEERIROR .
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KT WY FERAM:

—FEANEAE TSP R 80 FE 3 I e i B 50 P UL P 55 FERAM, - DRURRAT F VA A G B8 & SV Ui )
¥ ERAM, 547 JSAUXR. 1/AUXR. EXTRAM = 0, 364556 0t P9 554 FERAM, D) A5k A2«

TEISP N4 P I i Ff TEISP AR 7 I 5
“IRVEUT A T R RAM “AR I ) YT RRAMY
AUXR. 1/AUXR. EXTRAM FE SRV 0] YT FERAM AR LV A YT ERAM
AUXR. 1/AUXR. EXTRAM = 1 AR iR YT ERAM ST R VEVT 1) N g FERAM

Il
(e
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STCIOC51RC/RD+Z A B i (L4 FE RAME /R A2

;/* ——  STC International Limited */
/% ——  STC #Wksk~F Wit 2006/1/6 V1.0 */
;/% ——— J#Ezx STCIOCHSADZ A B AL MCU PN #8d FERAME 7R FE */
:/% —— Mobile: 13922805190 */
:/* ——— Fax: 0755-82905966 */
/% ——  Tel: 0755-82948409 */
/% ———  Web: www. STCMCU. com */
/% ———  ARJEIRFESTAESTC-ISP Ver 3. 0A. PCBI T #i4wfs T H EuliEst ————— */
/% ———  REAERR P NZE T, AT R T STCRY SR R ———— */
P/ —— A REAE R | AR, WA SCE PR T STCRI BB KR */
#include <regb2.h>

#include <intrins.h> /% use nop_() function */

sfr AUXR = 0x8e;
sfr AUXR1 = Oxa2;

sfr P4 = 0xc0;
sfr XICON = OxeS8;

sfr IPH = 0xb7;

sfr WDT CONTR Oxel;
sfr ISP DATA = 0OxeZ;
sfr ISP ADDRH Oxe3;
sfr ISP ADDRL = Oxe4;
sfr ISP CMD = Oxeb;
sfr ISP TRIG = 0xeb6;
sfr ISP CONTR = 0xe7;

sbit ERROR_LED= P1°5;
sbit OK_LED = P1°7;

void main()

{

unsigned int array point = 0;

/% MR EZH Test array one[2048], Test array twol[2048]%/
unsigned char xdata Test_array one[2048] =

{

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, Ox1la, 0x1b, Oxlc, 0x1d, Oxle, 0x1f,
0x20, 0x21, 0x22, 0x23, 0x24, 0x25, 0x26, 0x27,
0x28, 0x29, 0x2a, 0x2b, 0x2c, 0x2d, 0x2e, 0x2f,
0x30, 0x31, 0x32, 0x33, 0x34, 0x35, 0x36, 0x37,
0x38, 0x39, 0x3a, 0x3b, 0x3c, 0x3d, 0x3e, 0x3f,
0x40, 0x41, 0x42, 0x43, 0x44, 0x45, 0x46, 0x47,
0x48, 0x49, 0x4a, 0x4b, Ox4c, 0x4d, 0x4e, 0x4f,
0x50, 0x51, 0x52, 0x53, 0x54, 0x55, 0x56, 0x57,
0x58, 0x59, 0xb5a, 0x5b, 0x5c, 0x5d, 0x5e, 0x5f,
0x60, 0x61, 0x62, 0x63, 0x64, 0x65, 0x66, 0x67,
0x68, 0x69, 0Ox6a, 0x6b, 0x6e, 0x6d, 0Ox6e, 0x6f,
0x70, 0x71, 0x72, 0x73, 0x74, 0x75, 0x76, 0x77,
0x78, 0x79, 0x7a, 0x7b, 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, OxaZ2, Oxa3, Oxa4, Oxab, 0xab, Oxa’,
Oxas8, 0xa9, Oxaa, Oxab, Oxac, Oxad, Oxae, Oxaf,
0xb0, 0xbl, 0xb2, 0xb3, 0xb4, 0xbb, 0xbho, 0xb7,
0xb8, 0xb9, Oxba, 0xbb, Oxbc, 0xbd, Oxbe, 0xbf,
0xcO, Oxcl, 0Oxc2, 0xc3, Oxc4, Oxch, 0xco, 0xc7,
0xc8, 0xc9, Oxca, Oxch, Oxcc, Oxcd, Oxce, Oxcf,
0xdo, 0xd1, 0xd2, 0xd3, 0xd4, 0xdb, 0xdse, 0xd7,
0xd8, 0xd9, Oxda, 0xdb, Oxdc, 0xdd, Oxde, 0xdf,
0xe0, Oxel, Oxe2, Oxed, Oxe4, Oxeb, 0xeb, Oxe’,
Oxe8, 0xe9, Oxea, Oxeb, Oxec, Oxed, Oxee, Oxef,
0xf0, 0xf1, 0xf2, 0xf3, 0xf4, 0xf5, 0xf6, 0xf7,
0xf8, 0xf9, Oxfa, 0xfh, Oxfe, 0xfd, Oxfe, 0xff,
0xff, Oxfe, 0xfd, Oxfec, 0xfh, Oxfa, 0xf9, 0xf8,
0xf7, 0xf6, 0xf5, 0xf4, 0xf3, 0xf2, 0xf1, 0xf0,
Oxef, Oxee, Oxed, Oxec, Oxeb, Oxea, 0xe9, Oxe8,
Oxe7, 0xeb, Oxeb, Oxe4, Oxed, Oxe2, Oxel, 0xe0,
0xdf, Oxde, 0xdd, Oxdc, 0xdb, Oxda, 0xd9, 0xd8,
0xd7, 0xd6, 0xdb, 0xd4, 0xd3, 0xd2, 0xdl, 0xdo,
Oxcf, Oxce, Oxcd, Oxcc, Oxch, Oxca, 0xc9, 0xc8,
0xc7, 0xcob, Oxch, Oxc4, 0Oxc3, 0Oxc2, Oxcl, 0xcO0,
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, Oxad, 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,
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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, 0Ox6e, 0x6d, 0x6ec, 0x6b, 0x6a, 0x69, 0x68,
0x67, 0x66, 0x65, 0x64, 0x63, 0x62, 0x61, 0x60,
0x5f, 0x5e, 0x5d, 0x5c, 0x5b, 0xb5a, 0x59, 0x58,
0x57, 0x56, 0x55, 0x54, 0x53, 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

b

unsigned char xdata Test array two[2048] =

{

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, Oxlec, 0x1d, Oxle, 0x1f,
0x20, 0x21, 0x22, 0x23, 0x24, 0x25, 0x26, 0x27,
0x28, 0x29, 0x2a, 0x2b, 0x2c, 0x2d, 0x2e, 0x2f,
0x30, 0x31, 0x32, 0x33, 0x34, 0x35, 0x36, 0x37,
0x38, 0x39, 0x3a, 0x3b, 0x3c, 0x3d, 0x3e, 0x3f,
0x40, 0x41, 0x42, 0x43, 0x44, 0x45, 0x46, 0x47,
0x48, 0x49, 0x4a, 0x4b, Ox4c, 0x4d, Ox4e, 0x4f,
0x50, 0x51, 0x52, 0x53, 0x54, 0x55, 0x56, 0x57,
0x58, 0x59, 0xb5a, 0x5b, 0x5c, 0x5d, 0x5e, 0x5f,
0x60, 0x61, 0x62, 0x63, 0x64, 0x65, 0x66, 0x67,
0x68, 0x69, 0x6a, 0x6b, 0Ox6c, 0x6d, 0x6e, 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, 0xab, Oxa’,
Oxa8, 0xa9, Oxaa, Oxab, Oxac, Oxad, Oxae, Oxaf,
0xb0, 0Oxbl, 0xb2, 0xb3, 0xb4, 0xbb, 0xbo, 0xb7,
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0xb8, 0xb9, Oxba, 0xbb, Oxbc, 0xbd, Oxbe, 0xbf,
0xcO0, Oxcl, 0xc2, 0xc3, Oxc4, Oxch, 0xco, 0xc,
0xc8, 0xc9, Oxca, Oxch, Oxcc, Oxcd, Oxce, Oxcf,
0xdo, 0xdl1, 0xd2, 0xd3, 0xd4, 0xdb, 0xdo, 0xd7,
0xd8, 0xd9, Oxda, 0xdb, Oxdc, 0xdd, Oxde, 0xdf,
0xe0, Oxel, Oxe2, Oxed, Oxe4, Oxeb, 0xeb, Oxe’,
Oxe8, 0xe9, Oxea, Oxeb, Oxec, Oxed, Oxee, Oxef,
0xf0, 0xf1, 0xf2, 0xf3, 0xf4, 0xfh, 0xf6, 0xf7,
0xf8, 0xf9, Oxfa, 0xfh, Oxfc, 0xfd, Oxfe, 0xff,
0xff, Oxfe, 0xfd, Oxfe, 0xfh, Oxfa, 0xf9, 0xf8,
0xf7, 0xf6, 0xfh, 0xf4, 0xf3, 0xf2, 0xf1, 0xf0,
Oxef, Oxee, Oxed, Oxec, Oxeb, Oxea, 0xe9, Oxe8,
Oxe7, 0xeb, Oxeb, Oxe4, Oxed, Oxe2, Oxel, 0xe0,
0xdf, Oxde, 0xdd, Oxdc, 0xdb, Oxda, 0xd9, 0xd8,
0xd7, 0xdo, 0xdb, 0xd4, 0xd3, 0xd2, 0xdl, 0xdO,
Oxcf, Oxce, Oxcd, Oxcc, Oxch, Oxca, 0xc9, 0xc8,
0xc7, 0xco6, Oxch, Oxc4, Oxc3, 0xc2, Oxcl, 0xcO,
0xbf, Oxbe, 0xbd, Oxbc, Oxbb, 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, 0Ox6e, 0x6d, 0x6ec, 0x6b, Oxb6a, 0x69, 0x68,
0x67, 0x66, 0x65, 0x64, 0x63, 0x62, 0x61, 0x60,
0x5f, 0x5e, 0x5d, 0x5c, 0x5b, 0xb5a, 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, 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
b
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ERROR_LED = 1;
OK LED = 1;
for (array point=0; array point<2048; 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 AIYMERY RE64K Bytes (FFT) #7128

STC90C51RC/RD+ £ 41 H i HLE A T 64KBAM S BAE A7 2 AN/O L (I RE F . V7 o) B %k
WA, WREKRDE 5 24 %L

IMOVXFE A1y M FE_EAE NS, #5E EAEANMBA A Y R AT 1024 7 TEXTRAMAY,  BA b 1% B )4k
2%, PLEBEE FORAEVT IR B IR A AN R SRR A 2K

&
e . - 1 STC90C51RC/RD+ £ 51
MOVX A,@Ri B FLEAMBII R AP ERAM, (SArtihb) ENBmsE | 1 12
MOVX A ,@DPTR |Z#E FAEAMTHI A AT ERAM, (16673thE) 32N Bngs| 1 12
MOVX @RiA BInasiEiB i LI ANRE A NP ERAM (8A7 HhE) 1 12
MOVX @DPTR A |RID#%2 25 FAEAMB I Ny BRAM (1647 i) 1 12
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3.3 ¥FRINREF 7785 (SFRS)

REIR T RE 27 A7 4% (SFR) A& FH SRS 9 & DR b AT A7 3 . il M WL 000 4% 1) 27 A7 4 AR
DAL, MR IIAEAIRAMIX . STCI0CS51RC/RD+ 2 A1) ¥ LA H 45 Ik Th e 25 77 %% (SFR)
55 P R 128 T RAMSALL L F AH R (1 b ik Y R, 704 FH 8OH~FFH, {HARFIR Th 6 7 47 4% (SFR) 24400
FE SRR A5 .

STC90C51RC/RD+ 2 ¥ H i LI RFIR Dl e 35 A7 2 44 AR S bk B R o R 3R

0/8 1/9 2/A 3/B 4/C 5/D 6/E 7IF
OF8H OFFH
OFOH B OF7H
0000,0000
OE8H P4 OEFH
x111,1111
OEOH ACC |WDT_CONR| ISP_DATA |ISP_ADDRH | ISP_ADDRL | ISP_CMD | ISP_TRIG |ISP_CONTR |0E7H
0000,0000| xx00,0000 | 1111,1111 | 0000,0000 0000,0000 | 1111,1000 | xxxx,xxxx | 000x,x000
0D8H ODFH
0DOH PSW 0D7H
0000,0000
0C8H| T2CON T2MOD RCAP2L RCAP2H TL2 TH2 OCFH
0000,0000 | xxxx,xx00 | 0000,0000 | 0000,0000 0000,0000 | 0000,0000
0COH| XICON 0C7H
0000,0000
0B8H IP SADEN 0BFH
xx00,0000 | 0000,0000
0BOH P3 IPH 0B7H
1111,1111 0000,0000
0A8H IE SADDR 0AFH
0x00,0000 | 0000,0000
0AOH P2 AUXR1 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 TH1 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 7IF
S~— I
—_—
m{i%iﬂ: Kﬂ{jﬁiﬂi

TEE: WAL RES PSR ER N 4 T DAREAT AL #RAT, A REVE IS BEER (AN HT AEAT f2 358 AT
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- =
7% T T IR RO RATS Lsp |
PO Port 0 80H| Po7 | Po6 | Po5 | Po.4 | PO3 | PO2 | PO.L | PO.O | 1111 1111B
SP HERRED 81H 0000 0111B
DPTR [DPL|  Bddssr (%) | 82H 0000 0000B
IDPH|  seigtest o) |83H 0000 00008
PCON HUJE TR 2 /7 4% |87H [smop|smopo| - | PoF | GFL | GFo | PD | iDL | 00x1 0000B
TCON SEI SR EE | 247 2% [88H| TFL | TRL | TFo | TRo | 1EL | 11 | 1EO | 1TO | 0000 0000B
TMOD %Hﬁﬁigﬁﬁ%ﬁ 89H [GATE| o | M1 | Mo |GATE| T | M1 | Mo | 0000 0000B
TLO SEI ZROMR8AL % 17 4 |8AH 0000 0000B
TL1 JE B 2% 1IK8 A 27 /7 7% |8BH 0000 0000B
THO JE B 2015 8L a7 f7 A% |8CH 0000 0000B
TH1 SEIN & 181 75 174 |8DH 0000 0000B
AUXR HhBh AR AEE 8EH| - | - | - | - | -| - |EXTRAM| ALEOFF | xxxx xx00B
P1 Port 1 90H| P17 | P16 | PL5 | PL4 | PL3 | P12 | PLL | PLO | 1111 1111B
SCON B %4788 |98H | SMO/FE | SM1 | sM2 |[REN | TB8 | RB8 | TI | RI | 0000,0000
SBUF P OHdEZ e | 99H XXXX, XXXX
P2 Port 2 AOH| P27 | P26 | P25 | P24 | P23 | P22 | P21 | P20 | 11111111B
AUXR1 BN A 281 A2H | -] - | | er2 | - | | DPs | xxxx 0xx0B
IE T VA fr A |ABH| EA | | ET2 | ES | ET1 | EX1 | ETO | EX0 |0X00 0000B
SADDR | MLt 4% 1 77 77 2% | A9H 0000 00008
P3 Port 3 BOH | P3.7 | P3.6 | P35 | P3.4 | P3.3 | P3.2 | P3.1 | P3.0 | 1111 1111B
IPH h AR S5 24 2 A7 85 2 | BTH |PX3H|PX2H | PT2H | PSH | PT1H | PX1H | PTOH |PXOH | xx00 0000B
1P PR e A A7 RME [BBH| - | - | PT2 | Ps | PTL| PX1 | PTO | PXO |xx00 0000B
SADEN | MALHbhEHEE 2 /7 45 | BOH 0000 0000B
XICON A“Xi"é"ylme”ur’t COH| Px3 | Ex3 | 1E3 | IT3 | Px2 | EX2 | 1E2 | IT2 |0000,00008

ontrol
T2CON Timegoi?ruor:terZ can [TF2]EXF2 [RCLK[TCLK] EXEN2 | TR2 [crT2 [ cPRE2| 1000 00008
T2MOD | Timer/Counter2Mode [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

R R T IRA
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< pom
e sk i s LAk K FF 5 s 55t
TL2 Timer/Counter Low Byte| CCH 0000 0000B
TH2 Timer/Counter High Byte| CDH 0000 0000B
PSW | #JPiR&5 %74 |[DOH| cv | Ac | Fo | rst|Rso| ov | F | P |00000000B
ACC Sinds EOH 0000 0000B
WDT_CONTR| & 1 #I% 74 |EIH| - | - | EN.WDT|CLR WDT [IDLE_WDT| Ps2 | Ps1| Pso |xx00 0000B
ISP_DATA | ISP/IAP ¥¥m%5 7728 | E2H 1111 1111B
ISP_ADDRH | ISP/IAP w8 il 75 17 4% | E3H 0000 0000B
ISP_ADDRL | ISP/IAP {&8 i Hihi- 75 /7 4% | E4H 0000 0000B
ISP CMD| ISPNIAP ér42ifres |ESH] - [ - [ - [ - T - [Mms2]Mmst] MSO |xxxx x000B
ISP_TRIG | ISPIIAP fix &fil k77 47 8% | E6H XXXX XXXXB
ISP_CONTR | ISP/IAP#ii|2if74% | E7H [1SPEN[SwWBS]SWRST] - | - [ wt2 JwT1] wto J000x x000B
P4 Port 4 E8H| - | - | - | - |P43|Pa2|Pa1| Pao |xxxx1111B
B BE 1748 FOH 0000 0000B
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T AT B R A A — T 805 1 B WL FH ) — L 2 A o
1. FEFit#ER(PC)

FRJF T BB PCIEY I R AT, ANJE TSFRZ . PCEK 1607, J&& 1 TH kI kT84
G ) 2 A7 2e . B ML E R ERE AT JS, PC=0000H, 5% & A HLNFE T () % B 7o FF LG AT 72

1

3

2. EMaF(ACC)
RINEFACCEB051 H WL B FI A A7 8%, A 54FA. WM TS AR 2 iz
FARAE R s AR

3. BEFR

BEF A A fE LML ia H R 415 BN2S AR &8 . MUL ABFEA48 BN 2 AR 27 47 #eBrh
HISAL TR 5 HUkH e, FrfF i 16AL e f R = 1 A IAEAT , S A IEB . DIV ABFE 4 HIB
FLCLA, BEBFRAEMAEAT, RBUFBAEBT . 2 ASBIE 7] LA VEE FH B 2 7 15 2% .

4. BFREFPSW)FFHE
SFR name | Address |  bit B7 B6 B5 B4 B3 B2 B1 BO
PSW DOH |name| CY | AC FO RS1 | RSO | OV F1 P
CY : tpiifi. HATINEZEN, Mfm i BIBTAI A AL, S AT Ik is S i s A A,
CY N1 xz A0
AC : ArEEENAL. BATINZIE SR, YB3 A AL, BT IGEE FB3 A AL, ACHT;
RZ N0, VBB bR EACH) B B2 7 TBCOR N . s B A %
FO : M/ k&AL,
RS1. RSO: T AEZfEoedl k7. RS1. RSO: TAEZFfERedH Mk fr. IR

RS1 RSO YR8 B AR #4748 41 (RO~R7)
0 0 04H(00H~07H)
0 1 14 (08H~OFH)
1 0 220 (10H~17H)
1 1 34 (18H~1FH)

OV : i HiFrEN.
FO : HFP#rENL.
Bl : REEA{L

P i ZHEARENS. AR EAIELAAI EINBRACCH LN B ZH R YE . W5 B ngeAcCH 1A
BONEHL WPEL;, 24 EN2EACCH AN BN B E (50 I, PAZ A0
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5. %I ET(SP)

HEAR TR AT R — A8 B Fl 788 . 'E s I HERR TV AE N BERAMBR FH 1 B . KRG E AL,
SPHIMEAAIOTH, (A5 HEAR ZF Sz HOSHEA JCTF4f, 5 E08H~1FH S/ il & T T AE & 77 2 4.
1~3, AR R XX, ) e e SPAR 2 7% Ay 80HES B A f1l A B . STC90C51RC/
RD+ £ 51 5 HLEIHERR S 0] EAE K, BB SR IR NHERR S, SPY RS K.

6. H#EIEEH(DPTR)

B 45 4F (DPTR) /&2 — 1647 L H %7 2%, HDPL (K847) ADPH (5 84L) 2H flk, Mot &
82H (DPL, ik 71%) F183H (DPH, = #1%) « DPTRIZAEZE805 1ML - ME— 1] LA E B2 47 1640 # A 1¥ 75 47
P2 AT 43 56T DPL IR DPHA% 55 34T #:/E . STCI0C51RC/RD+Z8 F1) B WLAT W AN 1647 (1) B 5 45 41
DPRTOAIDPTRI. X PHANEHE 84 3L [F — AN bbb 23 (8], W38 13 B DPS/AUXRT. 0K 3%k $¢ H Al fif
F R fa %t

STC90C51RC/RD+F 418051 AL XUHHEIRE: Frik DA ar 73
Mnemonic| Add Name 7 6 5 4 3 2 1 [ 0 | ResetValue
AUXR1 | A2H |Auxiliary Register 1 | - - GF2| - - |DPS| xxxx,0xx0

DPS DPTR registers select bit. DPTR ZifFasit v

0: DPTRO is selected DPTRO#Y %k $&

1: DPTR1 is selected DPTR1 4 1% #&

IR A 5 HAA PN 16-bi tHiEFE 41, DPTRO, DPTR1. *4DPSiE£47 90T, & #£DPTRO,
MDPSHEFAL AL, EREDPTRI.

AUXRUFFIR I RE A7 A7 4%, 50 T-A2HERTC, Fo o (A7 AN T B AT ZR 48 2 PR 17 19 {H B -T-DPSAL
f7 T bit0, WO AUXR 27 A7 45 F INCHE 4, DPSOZ S 23 S %, FHOZE fi 1 B HY 138 0, RIIAT SIZH
HOHEFRET 1 PRI D) 4.

VAN RS e
B RR IR I BE A A7 A E X
AUXR1 DATA  0A2H

MOV AUXRL, #0 - JLIFDPS 350, DPTROE 3%
MOV DPTR, #1FFH - BDPTROA 1FFH

MOV A, #55H

MOVX @PTR, A K5 IFFH AL G & 550
MOV DPTR,  #2FFH - B DPTROA2FFH

MOV A, HOAAH

MOVX @PTR, A K5 2FFHE 76 B N 0AAH
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INC AUXR1 . ILEDPS 1, DPTRIA AL

MOV DPTR, #1FFH . BDPTR1A1FFH

MOVX A, @PTR  ; EEDPTRIZMNEFRET 48 I A IFFHEA ST N 2, RN#sAZE y55H.

INC AUXR1 . IEAFDPS M0, DPTROAE 2K

MOVX A, @PTR  ;iEZDPTROFIAE 484148 7] I 2FFHEA TG N 2%, B N2SAZE H0AAH.

INC AUXR1 . ILISDPS 1, DPTRIAG 4%

MOVX A, @PTR : IEDPTRIZHEIRETTE 1A B IFFHEA TR N 2, B IN#SAZE Jy55H.

INC AUXR1 . IEAFDPS M0, DPTROAE 2%

MOVX A, @PTR  ;iEZDPTROFIAE 484148 7] I 2FFHEA TG N 2%, B IN28AAE H0AAH.
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F4E STCI0C51IRC/RD+ZF B K HEII/OO 4%+
4.1 1/OOBMARMITIERNREEEN D

VoOfL &

STC90C51RC/RD+ R FIH. 7 HLAT A /O 135 GHr 3P4 1) A 28h TAESRAY . X 11/55 b4
ChRvES05 1 A ) AT IR Har th Thfit . STCO0CS51RC/RD+ £ 51 ¥4 F HLIIP1/P2/P3/P4 I Ha &
PLJE XA /55 ERL (F£4i8051191/011) #i5X, POO _EEENFRFIRHH . POO/ERE
LRy AR, REIN ER R, fENT/00 FRE, 75 IN10K-4. 7K Edz A pH.

STC90C51RC/RD+ FISVER Fr HLATPO 1 A E HLIA B R oA 12mA, LA T /0 1 I VE FELIAT e R A6mA .
STCOOLES1RC/RD+HI3VER i HLATPO 1 ) E HL IR B R oA8mA, LA T /0 1 HIVEE FEL IR Bt R A 4mA .

4.1.1 ENEOMEEE

L) 114 TR0 T R 4 B4 £ R0\ T R T 7 B B Ik RS . R R 12k
St A L BREDRE JRES, FoVFAMs B R AR, S I ORI, RIS SR,
TSR 24 KBTI . ERUIE TS b B b i B AR I T

T3 ER RS T, A BRSSO “85 bR, MDA E R B A S b
JILIATIF o I b R S AR ) Hh v X1 1 eE Jg Lo A SR — A B0 Hh A LT R 4
BNRFMEN, §5 R RIS ER AERETRIRA, A TIRIRAN S RRR NI, A E
WA ZBA 4 P EE LA B 0 5 0 i L FE R 1 TR L R DA

B LR AR, BN RS R, M ORBEN LTI, MRS, XA
b B A RS B F K B T e T

3 R RREARON BB A7 . 4T 2R OB LRRASI, XA b R Sk e X
[ 1S OB A L5 e, R AE SRR LN, B E 4T JF 202N LI £ 5] DA% 6 5ok 44 1
B T

A 1 g R B TR

24-CPU
I ol S I

™
” o 1)
Dﬁﬁﬁ%_4>m VEF 975 A T 1 2mA
(PO, %y AR
AN H &4
Ne R ' %ﬁt}m%wﬁ?&

YHE LI g HY
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STCO0LE51RC/RD+ R 51 1 Jy L g3V fF, dn iR L5 N L5V i, KA F i 5]
[ Vee, XA SFEESMOTIAR . K, @R EAEAEX ) FR e ) 3V L A HL 5| R
InsV e, AnfsE A A, EMPRR R, SO AR R N R, B R e L R

HEX ] 1A — AT P L s

XA AR T, Betiifs 17, A Al S BN AR IR # AR,

4.1.2 FilrmtiE (PoO LB EMNEATFHRER)

PO FHEAM AT IRER, HJPOEBMEL/0O0NK, FAMIN10K-4. 7KE EHi B, 4PO
B RAE b/ B s B SR R, AN A bz s R .

MO RBAF RS N0, TR LS T A ER iR . ME R — AN R N, IR E
F DTGNS Ed, — ol BAAMESVee, MRAMEE ER B, FFIRIL/0MEassb
ERIRAS, R b B B FFIRAR A /0 R vl VR AT /0 o XA 5 3T $2 -5 U= A7
Ao i C 280 & N TR

FFR 145 A — A TP g

L eS 60 {>c |

AN <4

i
5 (1AL

FEB A AR Z 12mA, H LG

TR

Tri i (PO _E H B A 5 9T R 20)

R 1/01 N FHE R S I
R GIIRNFIVSVIURECEZ27 8% S =Y -3 b
AT T/0 1 FARAZ m B A AR ARAS I, AR, SERRBUA R, B b B — R EI W]
PIOMITHI805 18 A HLIE BE AR T, BRAF AT BB w182 5 SL B SRAMERIR S, i i T
SR A B AL R, BUA AT REIE RN, IER BT VA R AR B B KA = R N L B2 T R
PEFRASERT, B Embxt 1.
A LESEBRBOA A, N L A AEOK T
A7 L8 S AP I AENPN = AR, 38 AN Er e B, LS al B 25 KR, T/0 BN 1
e DNHEEN

USRS IR T, R
K IA L E IXSHLED & Y — AR A BRI B R, 0N 1K PA L R PR HE B, /b B
n4ToRR G A E

T [ O T R A A KBl 0513-5501 2928 / 2929 / 2966 f£E: 0513-5501 2969 / 2956 / 2947 67



STCO0C51RC/RD+HR A H T HIARRE  H AR SCRFR 4 - www. GXWMCU.com I 4 AR 37 # Tel : 13922829991 4 Jit il Tel : 13922805190

4.2 K/ #IEFIRTNRE T F RSV AR, PAORYER

XFSTCI0C51RC/RD+ 2R 51 B HLAIPA I F T 1), dnIE] 5 8] % FLAIP1/P2/P3 01, F HIynl 3
3k, PAR)HuBEESH.

P4y O HEEESh , PAO R — iy nl A SHhk,  Aribban T
(A - - - - P4.3 P4.2 P4.1 P4.0
A7 Hu ik EFh EEh EDh ECh EBh EAh E9h E8h
Cifi &

. #include<regbl. h>
/ASTCHT A FE P #R AT R & A b Sk T/
JHRHTSE R IR T R A A7 A 4 T J7 20 B R R AT/

sfr P4 = Oxe8; /*CIE S P BHPA VR Th e 27 A7 25 Mo b+ /
shit P40 = Oxe8; /*CiE = i A BIP4. 0 1z Hhdik*/
shit P41 = 0xe9; /*CTE = A BPA. 1 DL HitE*/

shit P42 = Oxea;
shit P43 = Oxeb;
shit P44 = Oxec;
shit P45 = Oxed;
shit P46 = Oxee;
[*LL_FoRPALTHICHE = Hihik 75 B/

void main ()

{

unsigned char idata temp = 0;

P4 = Oxff;
temp = P4;
P1 = temp;
P40 = 1;
P41 = 0;
P42 = 1;
P43 = 0;
P44 = 1;
P45 = 0;
P46 = 1;
while (1) ;
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LGwiE S
P4 EQU OE8H ;or P4 DATA  OE8H
P40 EQU OE8H ;or P40 BIT OE8H
P41 EQU OE9H ;or P41 BIT OE9H
P42 EQU OEAH
P43 EQU OEBH
P44 EQU OECH
P45 EQU OEDH
P46 EQU OEEH
;LA _EAPA R b 5 B
P26 EQU 0A6H
ORG 0000H
LIMP  MAIN
ORG 0100H
MAIN:
MOV SP, #0COH
MAIN_LOOP:
MOV A, P4 ; Read P4 status to Accumulator.
MOV P1, A
MOV P4, #0AH ; Output data “A”through P4.0 - P4.3
SETB P40 'P40=1
CLR P41 ;P4.1=0
SETB P42 yP42=1
CLR P43 1 P43=0
SETB P44 i P44A=1
CLR P45 1 P45=0
SETB P46 ;P46 =1
NOP
MOV C, P46
MOV P26, C
SIMP MAIN_LOOP
END

¥E: STC90C58AD/STCIOLESSAD & 1| {JP4 O Hu ik #ECOh.

P 0 L A T R A ]

HHl: 0513-5501 2928 / 2929 / 2966 f& ¥ 0513-5501 2969 / 2956 / 2947
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4.3 STC90C51RC &G & K ALE/PASERMEIIOOFEAINEE

STCI0C51RC/RD+ R F ¥y HLIP4. S BIAIYET /00, a4 2 FHEALEE B, BRIAZF1E
ALEE .. R P HEIP4. 511, FTAEREH PR P I AESTC-TSPYmAE 28 HORFALE  pinik 4 H
{EP4. 5, TERETEF R RIS AESTC-ISPYRFE 28 1 iZ & I ER A B2 1E NALE pin. BREE WA
FioR:

BIR | BETE | BT | AT | Sanig@ | s e

AP BHMEE R C BRERXE R ¢ BlxEh

BT TR AR D R LA
ALE pin ~ HIEELE 2

THEESIET: & 185 C W EETHERAE G |5 -
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4.4 —Fhea R = fRE IS IR

Vcce

1OK(3 3K~10K) ﬁ
EiEI/0H0 . ,\j

SP\iz]

15K (3. 3K ~15K)

W s, @ion Ed EPHRL(3.3K~10K), #n AN _E 4 B fHR1(3.3K~10K),
EIUR2MEIELSKEL L.

5 REHEMERSEIVAVELEI/OORE

VIR IEREVEME R NN, AR IE3VEME AR A T 5V, WEZI/0N BB AR
B OE, BRI . MRS S R TR A ML AR R R AR, /0 B A B B R
HOP, BT T/OMRES M ET SMEME S OV RIS 38, T/00 A7, 7V, /NF0. 8V
I 7 HLEE L/ O RS AR

avig Lm0 e DX——DX bt Ad
SVERMFERLOVEME IR N, JART IR 3VERFAZA TV, WA—ANPN=ARERRE, &

R
5V

10K j
3V BL O P D—
SveRfEI/oOn
2K

STCO0C51RC/RD+ R FI5VH FrALiZEHe3. 3VAR-AT, NBh k3. VA AR ZA T 5V, WIKAHRL
5V EL AP0 I 5% B —AN0~330Q K PRI FL P 23,3V S 4E1/0 1, AHN 3. 3VESAE1/0 D 4h &R in
10K 7 s P33, 3VESFHIVee, XFEEH TS, 3V, {RH TRV, MAME—tIIER.

3.3V

10K
0~330Q
STC90 & F1|5V2844PO [ 11— 3. 3VEREI/0M
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4.6 /OO EFEIRFLEDEAL B R F 4 5% &

/
[0 vee
[ ]pruT2ex PO.0 Lo
C]p12 P0.1 1/0
| ] PO.2 /0
1/0

I oV P03 1/0
I [ PO.4 % 0
[ pvs POS5 1/0
Cfp7 FO6 Ruf [Re[ [R3[ [ra | 5| |re| |R7{ [re| R1-RSFEAE

9 |RsT P0.7 > ran
: - al bl c| df e f]| gl dp 7\3470@&1
o ]rxorrs.0 EAIP4.6

11| TxD/P3.1 ALE/P4.5 [ 30
o] [30]
[=]inTors.2 PSEN/P4.4 H . H . H o H .

T3 |iNTLP33 P2.7/AD15 [ 28
=]
Ci]rora.a P2.6/AD14 COM1| COM2] COMS3| COM4

15 | T1/P3.5 P2.5/AD13 2{%1 2%1 531 5%1
5] WRIP3.6 P2.4/AD12 o 2 VAV
[ romrs.7 P2.3/AD11
] xTAL2 P2.2/AD10 T/0 0 Zh AR AN 44 3
[Epan BB 2% i B
=0]end P2.0/AD8

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

AT BA—

STCIOC51RC/RD+ FRISVER - #TLATPO I A VEE HaL it B R A 12mA,
HABT /01 (1738 FL I $pe K 6mA
STCIOLES IRC/RD+FI3V HE F HLATPO [ A E Ha it e K A 8mA,
HABT /01 (1938 FE L 5 K 4mA

1/0 LEDL
LED2

1/0

10 LED3

10 LED4

R

e =NCN

ININWTUZN

R4 BLEE 2B

VCC

COM1| COM1| COM1
d.H.H. 5.
al b d f dp

a

EDIRL 4K7
ED2R2 4K7

COM1

[

c e g

M

R5-R12 HE [H FHAE 1K

N—

I/0 B A F R a4 3
H A% B0 5 5 25 o 1% ]

72 T I L R T AT PR ]
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EOE BTHRE

5.1 FitF

THETT FGR R M R AR S PR B . ST RUE T B R R IEA B
st AR PR 2, SRUEAT H IO IUE 2 AR FESTCH A AL AP i) -1k 77 X mT M3+
N

SLRIST Ak
© HESUE
© [ARESIE
o AfFA L

RS RSB

A3k

(VASSIR

5.1.1 : Bt

SEHPFHEWARSLRIEL, BRI A BT HiRA E S e F i E R, HiE AR
T

. MOV A, #70H

IX 2638 T RE W ST BB TOHAL 126 1) B gsArh

5.1.2 HESut

EEFEFH TR, B BRERIES HIES nie S E ot . BRI a7 X R ek
KRR IR A28 . N EBEAR 27 AL B A bk 23 1) o L TR R Bk T B8 2 A7 28 F0 A H ik 23 R) A Bg
BT HE 7 51

W: ANL 70H, #48H

FKoRTOHF TR I 5L B E48HAH “ 57, 45 BAFMAETOHR o . A 70H 8 B H2Hh
Hk, Fon N B BUEATAE 2SRAMA B — N EAL TG

5.1.3 ()&t

5] F-HE R FHROBRRIRTA N “@” FFekFon. B, BRI HIEHEZ40H, AEEIEE
A 40H T BBl & 8 ds 955H, AW NiE4:

MOV A, @R1

JEHYESSHAE L B BN as
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5.14 FFsEF Ut

FATAE TFHE RN 2 B TAEF A 2sR7~R0. ZUNASA. B T8, Huhit 5 77 88 FI 3k 7.C
AT E . A A8 RT~-ROMFE 2 W K37 %8, ACC. B. DPTRAMHA i CRa & 7E4E
St Hitk, FfFER St s RS Ty,

AT TAEIX (R B AL IR A E 2 A 25PSWHT RS 1. RSO E . 84 B VEBUE E %7
TEAYIHE 40T TAEX I 2 A7 55

n: INC RO ;(RO)+1 — RO

5.1.5 fExFt

RS T HEAE AR P T B PCH (1 2 B 598 2 58 — 754 B, a5 R N i 4R
LR L. Fe R AR N B AOHLE, PCHR BRI RR 3L AL, F54 5 A
EAR AR . B H R 2 A TP S bk I 5, BT DA H Sk 5 SRR 9 AR X 3
bke WFENRFS IEL FTRER R IOTE R N +127 ~ —128. XM Sk N E A THBES .

. JC 80H ;C=1 Pki%

FoRAEHAAICN0, WIREFTHEBRPCHIINE AN, BIAER. HHAACH1, WEIPC
v B B D Bk, 0 i #2 5 80H G BT A5 A 45 A iZ RS 48 2 10 B Bt

5.1.6 THEF 4t

EARNEFHE 0, SR ERES T E — NME R R RME AR bR A A A . AR REFRER,
BESAH R, 4 RENRESN L. 20125 A P2 T S 2 PO Hh bl 25 17 28
DPTR.

. MOVC A, @A+DPTR

TR BN W E5 ey, HARSHIEEFFISDPTRAA B AN, Has RAEAERE
ook, B Z oo R UE N R INERA.

5.1.7 (LSt

AL T hk 2 Fi e — S P R A7 fits 2 RAMATRR 2K h RE A A7 28 AT AL B (R I -0k o 7EHEAT AL
BAERS, BT REALALCAE AT AE Bngs, FRAMERE A Bz fthhl, ARG R IE
T M O Z A BT AL A o AL 5 7 B S i T b e &k, BBl ERAE
N CAIX 4y, A FH A Ly =

1: MOV C, 20H s AL T ERE R FR 4
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52 {8 RRDREL

———— 5% E805 15 & Y 7E L HE A

WAL I E )R,
L Hafin k484
2. BARBAE IR S
3. WHREAF IR L
4. RIS IR 2

5. fi/RAABRIFIARL -

STCO0C51RC/RD+ A A . W84 RE AT 43N

4 g I =
HeIDREAN JEIN T4 RGE IR R feth 12THI805L || STCOORAUEEGTHR
B4 AT BT 5 i || ) 48 25047 B 75 I 4
B % SR 4 l ¢

e . FHA7 | 128 6l 7 | %%
iz i u RS | e

MOV A Rn AAE AN FIEN BN 1 12 6 21
MOV A, direct B3 hE 5 0 B BAE IE N R 2 12 6 20
MOV A @Ri EJBERAM A [ B N B 2% 1 12 6 21
MOV A #data N RIIEN B #s 2 12 6 21
MOV  Rn A F A NP IEN A AT 1 12 6 21
MOV  Rn, direct B B bk B 0 R AR O\ B A 2 24 12 21%
MOV  Rn, #data 7 BN HOE N o 7 8 2 12 6 21%
MOV direct, A IR RS v NIE k3 b R 2 12 6 21
MOV  direct, Rn A4 N A IE N B LT 2 24 12 20
MOV direct, direct  |B FEzth bk 570 o 9 EEEIE N ) — AN E I LT 3 24 12 2%
MOV  direct, @Ri  |IAFERAMA HIHCHmIE N BLREHLIE BT 2 24 12 2%
MOV  direct, #data |37 B %% N B HbE BT 3 24 12 21%
MOV  @Ri,A FNAT P 21K T EERAMEL TG 1 12 6 215
MOV  @Ri,direct  |BELFEHIE B EEE N (A FERAMER IT 2 24 12 215
MOV  @Ri, #data |37 BI%i% N\ [ HERAMF T 2 12 6 215
MOV  DPTR#datal6 |I67 7 BI%i% At 25 77 4% 3 24 12 245
MOVC A, @A+DPTR |PADPTRyZE: Mk AR hik -1k #8050 v g $die o6 N B s 1 24 12 2f%
MOVC A, @A+PC  |LAPCHFEHIEAS HE -0k 8 50 h ( Bicdi s N B2 1 24 12 21
MOVX A, @Ri G248 EAEAMITH T 98 JERAM, (Sfiribdl) XN BEhnss| 1 24 12 2%
MOVX A, @DPTR  [Z%& FIEAMIH A N9 JERAM, (1667 Hhl) s N B hnds| 1 24 12 2%
MOVX @Ri, A RINAS IR FAESMTR T N RERAM (8f7 i) 1 24 12 24
MOVX @DPTR,A  |RM#EZE EESNTR ) Y ERAM (1647 R 1 24 12 243
PUSH  direct ELF b B T R R B TR N AR 2 24 12 24
POP direcct HIRR X e hE 5T 2 24 12 2%
XCH  A/Rn A9 BOINAE S e 1 12 6 2%
XCH  Adirect [EE7: b RS W B | Bt 2 12 6 21
XCH A @Ri B EERAM 5 B AR A 1t 1 12 6 215
XCHD A, @Ri I BERAMIFR 2715 5 B A 2 e 1 12 6 215

R R T IRA
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HARBELRIES

. . oI LA | e/ LA |k
et R . WA | WA
ADD A, Rn | ffas N AEN RIN#E 1 12 6 2%
ADD A, direct | F#zehh ik B0 A BRI E BUn s | 2 12 6 2
ADD A, @Ri |[A#RAMA ¥ Eds i 2 2 n4s 1 12 6 2ft;
ADD A, #data [SZRIHNZ]E s 2 12 6 205
ADDC A, Rn |aifds WA EAL NS S s 1 12 6 21
ADDC A, direct |E fztthhl 5y Py S A b AL E] R nds| 2 12 6 21
ADDC A, @Ri |[EJ4RAMPY &7 A n 2 2048 1 12 6 21
ADDC A, #data |32 EIECHBEAL NS 2 hn 3% 2 12 6 2%
SUBB A, Rn |RIN&H ST FHENE 1 12 6 21
SUBB A, direct [S &% (07 5k B bl ST N | 2 12 6 2f%
SUBB A, @RI |Zna%H e Or jsk B EeRAMH ) P9 25 1 12 6 21
SUBB A, #data | Nt (4 Aoimor RI%L 2 12 6 215
INC A St 1 12 6 2f%
INC Rn FATAS I 1 12 6 24
INC direct Bk T 2 12 6 24
INC @Ri ] BZRAMER 7T 1 1 1 12 6 24
DEC A EYIIEl 1 12 6 2%
DEC Rn Byl 1 12 6 24
DEC  direct [EE23: LISt A 2 12 6 24
DEC  @Ri [ EZRAMER T8 1 1 12 6 2%
INC DPTR  |HuhkZFAZ45DPTRANL 1 24 12 2%
MUL AB A3 LAB 1 48 24 215
DIV AB AF%: DAB 1 48 24 21
DA A SRRk o R 1 12 6 21
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WARIRERIRS
e - FAT 120/ HLES A | 6 B/ HLER R | AR
Best PHHEGH W | BERE | MR R
ANL A, Rn BN S AAraAE © 5”7 1 12 6 21
ANL A, direct Zngs S EEMLE oA ¢ 57 2 12 6 2f%
ANL A, @Ri ZUIN8E SIAHRAMBATCHE “ 57 1 12 6 215
ANL A, #data s 5 EBE ¢ 5”7 2 12 6 21
ANL  direct, A B oS RnasA « 5”7 2 12 6 21
ANL  direct, #data [E#HbbtscS5EIEMH « 57 3 24 12 2%
ORL A, Rn FINFE S AR ¢ B 1 12 6 2%
ORL A, direct ZUnes 5 E bk AT ¢ B 2 12 6 21
ORL A, @Ri D2 SIAEERAMBLTTA] « B 1 12 6 21
ORL A, #data EJINESTRvA L v I A 2 12 6 21%
ORL  direct, A E TS RNas A ¢ Bl 2 12 6 2f%
ORL  direct, #data [E¥EHbbksc 5 EPEH « 87 3 24 12 21
XRL A, Rn ZINE 5 AP ¢ RE 1 12 6 2%
XRL A, direct 2Unes 5 H bk oo ¢ B 2 12 6 21
XRL A, @Ri ZUINAS S A EERAMBTGA « SpEk” 1 12 6 2%
XRL A, #data RnAs 5RO ¢ RE” 2 12 6 2f%
XRL  direct, A Bk TS BnAs A ¢ Rak” 2 12 6 2f%
XRL  direct, #data [E bt e 5P BB ¢ Rk 3 24 12 21
CLR A ZnesE « 07 1 12 6 21
CPL A EYIIE=S 952 1 12 6 21
RL A EQIEAZ Yy 1 12 6 21
RLC A R FEALALIEER A 1 12 6 21
RR A FINAAE AR 1 12 6 21
RRC A & AL ALE A 1 12 6 2%
SWAP A EQIiE R SRt 1 12 6 21
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PR K48 %

e s FAT| 1205 % |6k SR ES
ACALL addrll #xt D WATFRER 2 24 12 21
LCALL addr16 KA T 3 24 12 2%
RET FEFP ik A 1 24 12 20%
RETI o 73 [ 1 24 12 24
AJMP  addrll Akt (D) 2 24 12 21
LIMP  addrl6 K 3 24 12 21
SIMP el LEROEE Y2 2 24 12 21%
JMP @A+DPTR AH X T DPTRI B 32 4% 7% 1 24 12 21%
Jz rel EJiEEyaR 2 2 24 12 21
INZ rel MR 2 24 12 21%
CINE A, direct, rel [Znss5EEHER TR, RSN 3 24 12 215
CINE A, #data, rel  [BEIn#s 5 rRIBLLE, AHENFHE 3 24 12 2%
CINE  Rn, #data, rel [FFf7as5arRIBLE, AHHENHER 3 24 12 2%
CINE @RI, #data, rel |F#RAMBE TS ZRDELLLEL, TSR | 3 24 12 21
DINZ Rn, rel FIEARL, AEEER 3 24 12 2%
DINZ  direct, rel Btk o, JEREE 3 24 12 2%
NOP THRAE 1 12 6 21%

AR RS
. P T L20 B/ HLAE |68 B/ HLARE I AR
Bhid 7 ThRE UL B RN TR (R TE
CLR C A VA 1 12 6 215
CLR  bit METUERE3E R R A 2 12 6 21
SETB C FERBEZ VA 1 12 6 21%
SETB  bit KERBER R R 2 2 12 6 21%
CPL C AR & 1 12 6 24
CPL bit LA SR & 2 12 6 215
ANL  C,bit | E AR “ 5 2 24 12 215
ANL  C,/bit (I A EE A R IEAE “ 57| 2 24 12 2%
ORL  C,bit  [Hfrfr A B I AAE “B” 2 24 12 2f%
ORL C, /bit  [FEAr 7 A E B AL I A AR “8” | 2 24 12 2%
MOV  C,bit  [E#hhEfrIE N 2 12 6 215
MOV  bit,C  [FEAfriE N E bR 2 24 12 215
JC rel LA L R 2 24 12 2%
INC rel HERL 0TI e 7 2 24 12 21
JB bit, rel  |E LB N LB 3 24 12 2%
INB bit, rel  |E b bEA NN 565 3 24 12 21
JBC bit, rel  |EIEHNLANINERE, ZAEO 3 24 12 2%
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5.3 15480518 #1584 & XiE#E (A 3C&English)
5.3.1 548051 K1l S & M 1¥ %

ACALL addr 11

hee:  “outiE A

WAA:  ACALLIE A ST 44 H AL Traddril S HUh R bk i T-HIFE . EPAT %5 41,
BESREPCIE N2, BHISPCIEMACALLII T —4454, SRIGIE164IPCHIESHI
SR BN, [EIRIERR IR AT R N1, AR5, FEMETPCAE A 50 ACALLIE
AL INT-50 M 2F AR, FE—A4N16 0 H ik, ZHhk Ry
FWFEIREMN O HbE . ZoRZ IR R MG bbb b A0S EREACALL Y J5 48 4 4b
TR 2KBIIFEF LS T . ACALLIE A7 AT I AL 48 B AR ESL

2450 SPIIWILAE N0TH, 475 SUBRTNAL T-F2 /5 4714 B2 (0345 H Mk 4k, 1
BPATA T HibE0123H AN 45 4

ACALL SUBRTN
AR SPAEH09H, P EFRAML:EOSHFI09H B 76 I N 25 70 7 N 25HAI01H, PCAEAE Ky
0345H.

BESKE (F9H): 2
BUTEHA: 2
ZiEHIZmAD: [a10a9 a8 1] 0 0 1 0] [a7a6a5a4 | a3 a2 al ad |
VER: al0 a9 a8/ 1117 H brihhikaddr11/fIA10~A8HL, a7 a6 a5 a4 a3 a2 al a0 EaddrllfA7~A0N .

#%1E: ACALL
(PC)«— (PC)+2
(SP)«—(SP) +1
((sP)) — (PCyy)
(SP)«—(SP) +1
((SP))—(PCys.)
(PCypo)— TUHH L
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ADD A, <src-byte>

TheE:
AR

241

ADD A, Rn

i

ADD5 4] HI T 5¢ i At sre-byte fir 2 s U5 £ A KM RN as AR 4RI ELA . JF
KA RET BInasAt . RAIRIZHER, HHRTAA AN BRI FRE N, AN
%y A EINA AN BB A AR TN, WIEE . G R TR S O i AL
B, SRRl E A R AR H .

R RSN AT A R TSR AL BT, BER AL A AL AR e A AT, M E OV
N1, BWOVHEEE . EHATH RS BEE IS H g, OVELL R I
B AN B TR A — R4

ARG HIERAEROT AR T U7 3 B as T ik, EHEThh. AR
Fhk AT R Sk

TR 2 N2 A T %0 y0C3H(000011B), ROI{H AHOAAH(10101010B). AT T 4E
4
ADD A,RO

RINEAF 45 H N6DH(01101101B), 4B EACKTES, FALFF ECHIE H
FrEOVIEE L.

ESKEFET: 1

Z HEHIRAS -
11

ADD A, direct
BEKE (FM)
WITEHA:
ZIHEFI4RED -
BRAE:

ADD A, @Ri

[00 10 [ 1rrr

ADD
(A)—(A) + (Rn)

2
1

[ 0010

ADD
(A)«—(A) + (direct)

[ 010 1] [ directaddress |

HOKE (F9): 1
HUTEM: 1

Z SRS
RAE:

[00 10 o011

ADD
(A)y—(A) + ((RD))

80

T I L R T AT PR ]
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ADD A, #data

EOKE (F1): 2
WITRE: 1

ZiEHImAS: [ 0010 Jo 10 0] [ immediatedata |
#{E: ADD
(A)—(A) + #data
ADDC A, <src-byte>
Iheg: rdbALRImE.
WiAR: PATADDCIE A1), 4isrc-byte T AR BHIVRIRAEHOZE R A br & — ki 2 S s
AL, IR RET RInGAT . RIBEHEER, EEBTREHMAER, WA
HHEL, BUEE: AEEMNEHAAR, WEMHPHARERL, BUEER. MR
RIS HCBEEARIN, BEALH E AR R Y ATiE H A AR ARt
WSO A A AL T BB 7L, BT AR AL T 2B 6 A, oV
Hl, BKOVIEE. E#ITAR S EARIME RN A%, OVESLL, FRPIANIEE
AR — 5, R B Ay — RS
AL WIREREB R4 S0 7 FART I S, FAEREES
pa [l VAR S o
26450 (R 2 inssAC () 5E S0C3H(11000011B), ROMIE JY0AAH(10101010B), itfikrE

ADDC A, Rn

AL BT A
ADDC A RO

ZMEAH 45 R H6EH(01101110B), FiBhE A bR EACHIHE F, B AR ECHIG H AR
HOVHEL.

ROKE (F9): 1
PATEM: 1

Z RS
RAE:

ADDC A direct

EOKE (F1)
PITRHA:

Z HEHIRA -
151

| 0011 | lrrr |
ADDC
(A)«~(A) +(C) + (Rn)

2

1

[ 0011 Jo101 | direct address |
ADDC

(A)—(A) + (C) + (direct)

P 0 L A T R A ]
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ADDC A, @Ri
BOKE(FEDN): 1
WITEHE: 1
TiEBIES: [ 00 11 Jo1 1|

#1{E: ADDC
(A)—(A) +(C) + ((Ri))
ADDC A, #data
BEKE (F1)
WITREA:
TSRS [ o011 [o 100 [ immediatdata |
#{E: ADDC

(A)—(A) + (C) + #data

AJMP addr 11
Ihee: 4axtpkis

BRA: AIMPIE4 F IS FE R BIA R B bt 23T, ZhbEERR AT R TR e
4, HPCH (MR 2 ) HITESNAL. BRI 7~5AL TR 4 K27
T . SRR H b A AIMPHS A 115 — 235 A S 121 A T[] —
2KBIIFRFAERETIN -

240:  RFR S IMPADRAL T2 A A7 % 23 10123H, 154
AJMP JMPADR
fi7F0345H, 4T 581% 484 JPCIHAE N0123H.
BSKEGEFEM: 2

IS [a10 a9 a8 0] 0 0 0 1 | [ a7 a6 a5 a4 | a3 a2 al a0
ER: HMHikALI0—A8=al0~a8, A7—A0=a7~a0

BIE: AIMP
(PC)— (PC)+2
(PC,00)< page address
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ANL <dest-byte> , <src-byte>

IRE: XN REHITEESEH
AR ANL7E 4K H<dest-byte>Fl<src-byte>Fi 8 & (P 75 48 R 2 A BH T84 518
B, HRE H A R AT U <dest-byte> B8 2 1) H HERAE U . 12384 IPIT A 2 2m
PR
PAMEESU G LR R vrefh S HEE . 2 H MEIEECN RInasnt, JEEEHnR
VFeFf7 o Sk BT U, ARSI B S0k, 2 H R0 Bk
B, VREERAERTT DL BUM A B B4
ER: YA H TG T, SRR GEEEE R B T BdE 87
EAEIE NG
25 WIR BN P9 245 H0C3H(11000011B), 274501 Py %% N55H(010101011B), B
iR
ANL ARO
PAT 45 52 B n#8 1 M 4578 H41H(01000001H) .
2 H R RSO T H T SRR, ANLEG 4 AT F SRIEAE AIRAM Bt B
AT A A P LA E R . R e A S . BRI T B R
¥, AR E BNSRTE TR IR . TN e
ANL PI, #01110011B
B s O LRIALT 73R 27 % .
ANL A, Rn
ESKE(FT): 1
HITAER: 1
RIS [ 01 0 1 [ 1rrx
#®{E: ANL
(A)«<—(A) N\ (Rn)
ANL A, direct
BEKEF™: 2
HITAER: 1
Zi#HIgmAS: [ 0101 Jo 10 1] [ directaddress |
#®{E: ANL
(A)—(A) A (direct)
ANL A, @Ri
BOKE (FH): 1
HITAER: 1
ZiHFISRRS: [ 01 0 1 [0 11
#{E: ANL
(A)—(A) N ((Ri))
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ANL A, #data
BEKE (FEMH: 2

TSRS [ 0101 Jo 100 [ immediatedata |
#4E: ANL
(A)—(A) /\ #data
ANL direct, A
EOKE (F1): 2
WITREIH:
Zi#EHEIZRAS: [ 0101 Joo 10 [ directaddress |
#1E: ANL

(direct)«—(direct) A (A)
ANL direct, #data

ESKE (F1) :
MITRIH:
ZHFISRES: [ 0101 0O 11 [ direct address [ immediate data |
#1E: ANL

(direct)«—(direct) /\ #data

ANL C, <src-bit>
INRE: W TEHITEHESER
18R : WiRsre-bitR /R A /RALH B0, WEFMHLFREA; BN, REFHL AR ER
MECREAL . EILWIESTET, BERETHR /7 f5 R0 TR 5 2T
e FHALIUR, AREAVERIREAEEL, (RIS A RSSO . XS EPATI A
S R20A H A S AR EAL

PEIRVE S R AR I B T a3
240 TS FHY HAVCYP1.0=1. ACC.7=1FOV=01], ¥iH#fFrECHEL

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 C, bit
EOKE (F1)
MITREIH:
Zi#HFI%ES: [ 1000 [00 10| [ bitaddress |
#1E: ANL

(C) < (C) A (bit)
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ANL C, /bit
EOKE (F1): 2
WITRER: 2
ZiEHI%mAS: [ 1011 Jooo o] [ bitaddress |
BE. ANL
(C)—(C) N\ (bit)

CINE <dest-byte>, <src-byte>, rel
Ihee: HWNNRIEHCAEENER
BiAR: CINEFE e LbR I/ MEERRI RN, R B AENE PR . Histbhbk a1
CINEFEA a1 KB 75 S s B MIPCHI Y ATE (EATCINERI T —435 4 1t
HED AR AL, W0 SR BARRIEBUE N — AN TR B, A TIRRAEEOT RN T
SEA, BB RARERL BUKEAARERE. HEERARGASZREm,

<dest-byte>fl<src-byte>41 Fild ok, FVFARFUAEN . FINERAR LS E
T B BT BV B AT B, AR AT TR Tk I RAM SR T B BT LA 7 A2 S EF A)
DAL B AT E A

40 WRINSATEN34H, R7TAEHEHEAS6H. 1 T4 751:
CINE  R7#60H, NOT-EQ

; T N ; R7 = 60H.
NOT EQ: JC REQ_LOW : IF R7 < 60H.
; .. 1.Y.. : R7 > 60H.
HIBELFIR NGRS EH L, FBP B RIFR SNOT_EQAL. #: R 2, Bl fiiR
&, W BAfERTIE K T-60HIE 2 /N T-60H.

B 3 1 LA B 2 34H, A RHE 4
WAIT: CINE APLWAIT
TERHEAIAR IR S T HAT, BUONIGIT BINES A8t 34H,  RIFIPL I %4 41
o ClnSRPL A HE 2 A E, IR AR P E A HEIR, B BIPLuf 1 i #d
AFH34H N IE . )

CJINE A, direct, rel

EAKE(FH): 3

WITEHEA: 2
THFISRRS: [ 1011 o101 [ direct address [ rel.address |

#BIE: (PC)— (PC)+3
IF (A) <> (direct)
THEN
(PC) « (PC) + relative offset
IF (A) < (direct)
THEN
C)«1
ELSE
C)«0
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CJINE A, #data, rel
BEKE (F1) :
WITREH:
TiHEFISES: [ 1011 o101 [ immediata_data [ rel.address |
#{E: (PC) < (PC)+3
IF (A) <> (data)
THEN
(PC) < (PC) + relative offset
IF (A) < (data)
THEN
O 1
ELSE
©) <0

CJINE Rn, #data, rel
ESKE (F1): 3
WITRER: 2
THFIRRD: [ 1011 [ 1o [ immediata data [ rel.address |
#{E: (PC) < (PC)+3

IF (Rn) < > (data)
THEN

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

©)«1
ELSE

(C)«—0

CINE ORI #data,rel
EOKE (F1): 3
HATEAR: 2
T YmAD | 1011 | 011 | immediate data | rel. address |
#1E: (PCO)—(PC)+3

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

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

©) <1
ELSE

(©) <0
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CLR A

IfiRE:
BiRR
25

BOKE (F1) :

2
ZIRA T RINSSARATE ALESE, AEmbREN.
R E NS AKI N 25 95CH(01011100B), IEA4$E4

CLR A
PATIE, ZIN#EI{E74F900H(00000000B).

WATEER:
TSRS [ 1110 o 10 0]
#{E: CLR
(A)—=0
CLR bit
ee. EERENN
BER: CKbitAT SRS R, WEREMESZREM. CLRAFH TR ECHKE TG H
I
4. B 01 $dE A5DH(01011101B), 484

CLR C

BSOS (1)
ST,

BRAE:

CLR bit

EOKE (F1)
PATRHA:

Z HEHIRAS -
151

CLR P12
PUATIE, Pl D4 1% B H59H(01011001B).

[11 00]J0011]

CLR
C)«0

[ 1100

CLR
(bit) «— 0

[00 10| | bitaddress |

P 0 L A T R A ]
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CPL A
IhEE: BUNEARX
YERA: K BINESARE A EEUR, BIESRONIRIAIAS N0, JERNOMIAIAE N1, i%TE AR
Wi A o
450 BREINSSAR N %4 45CH(01011100B), 4fe4
CPL A
PATIE, RINEFIIHN A KO0A3H (10100011B) .
ESKE(ED: 1
TSRS [ 1111 o 10 0]
HfE: cPL
A)—(A)
CPL bit
IEE: KbitATRR AR R
AR Fibitds TR ML B, BIECSRANIEIAS N0, R AOHIAE AL, AR
P22 BIFMT . CLRW - FH bR ECEE Fr v BT hkRINL.
R WFZR A g RS S o D IR, A0 A bit T AR ER BB 2 i 114
2P R, A S N SRS .
245 &P IO AEE N5BH(01011011B), 4484
CPL P11
CPL P12
PATTEE, Pl 4% X & 95DH(01011101B).
CPL C
BEKE(EFEY: 1
WITEH: 1
TSRS [ 10 1 10011
HfE: cPL
©) < (©)
CPL bit
ESKE(ET): 2
TSRS [ 1011 Joo 10| [ bitaddress |
#®iE: cPL
(bit) — (bit)
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DA A

IIRE:

LR

2541

TEINEIB S e, 0 FINASABEAT -+ 3] i 42

DAL RN AP AETUR B LA RN ikis 5 A 8 Hedf it 17 %8 (ADDER
ADDCH5 4 1 LA FH SR SEBLF S 4G BCDRSIIINGE) AR B4R I B

R BN g ARARL (FI3~F70) K T-9 (xxxx1010~xxxx 1111) , EiFHIIKIZHE
G, HHBhAIAREACHL, IADATEA K6 ME B2 b, LATEARAA 4 ST
BCD#7. #I06Ja, fR4bii La#A, HEahdi g, BEhill&—E ks, LA
BREHM PR ERWEL EEHME N EFASWES, SR ESRER
SRIME.

USRS FRE N, BLE AR AR IT9 (1010xxxx~1111xxxX), B4 DATE4A K
6B maAnL, {EmAR A RIEHBCDE Y, HATERIREA. 5 mah A B4
H, WEBAFREAL, B, ANSCEEAbRE . AR E R T R
ABCDHE < AT K T99, AT DATE 813 CPUTT LIKE i HuisE A7 13t 1 i iz

Ho FE, OVIREASZRM,

DAFEA I L EAETE— AN e 2 BN SE . SEbr b, ARIE ZUmSsARPLE RS
FPSWHIARFE N %, DAFEO0H. 06H. 60H. 66HANZE| R AngsA L, M s+
i,

VER: WURATT A AT INEIZ S, AR EIEHIDATR 1E RN dsArh i) +75 it
Bl e yBCDEL,  BEAh, WRSERTHAT R IBEIZ R, DATRA A LA Fr iy
FIRCR .

R BN ) 5 856H (01010110B) , FontHidkHIH56IBCDRY, Z3f7e%3
HIPIF¥N67H (01100111B) , Fon+itl$h67IBCDRY . HEMidrE N1, MRS

ADDC AR3

DA A
ST AR AT RN, BNAR I RO0BEH, HERLER & FIARIERL b 4 b

B, DABUT THERIEEE, 4 ZNEAR N A48 N24H (00100100B) , Fox|
HEHE24BCDS, HEi256. 67 Kt hibrEZ ARG ET . DATRS S 0EL
WEEML, XRREAT R, KA THEH . 56, 67LAKIFIFAIN124,

HEBCDHS A HIA &0 -0IHEL99H, W] PASZEIn1ek & il. R 2 inas MpIeh{E
N30H (FRor+3EH$030) , 54 51
ADD  A#99H

DA A

KA CE L, BINSsAREIEAS H29H, K930+99=129. AniEFnfrfkfr iEar
PIBEE s B a8, BI30—1=29.
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BEKE (FM) !
WITEER:
TiEBIES: [ 11 01 Jo10 0]
##1E: DA
-contents of Accumulator are BCD
IF  [[(As0) > 9] VI(AC)=1]]
THEN(A;,) « (As,) + 6
AND
IF [[(A.)>9]VI(C)=1]]
THEN (A7) < (A7) +6
DEC byte
IgE: HEBYTEAMREMEAELIRL
PiEA BYTEFTR IR L. R ERMMEA00H, A E1E, BmO0FFH.

BAMREAL 22BN o 2482 SRR AMEBRE RS 3 RSk A fFde T
b BT RN A A (R T

TER: HDECHH Mok i 1 PRSI, BYTEFTACR A ERE 2 M 1 46
SRS IR, T AN AR S AR

24 REFEROMANANTFH (01111111B) , HEBRAMITEHFITFHEA TN 2540 5K
O0HFI40H, 484

DEC  @RO
DEC RO
DEC @RO
PATIE, HEROMNAELRTEH, NESRAMBITEHM7EHELTCH M 255 51138 J90FFH
FI3FH.
DEC A
BEKE (FM:
HATEE:
Zi#HImAS: [ 00 0 1 Jo10 0]
¥%&1{€: DEC
(A)—(A) -1
DEC Rn

BEKE(FM: 1
ISR [ o001 [ Lo

¥%{€: DEC
(Rn)—(Rn) - 1
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DEC direct
BESKE (FEMH): 2
PUTREHER:
ZitEI%RAS: [ 0001 Jo 10 1] [ direct address |
#{E: DEC
(direct)«—(direct) -1
DEC @Ri
BESKE(F™: 1
WATREER: 1
TiERISES: [ 0001 [o1 1
¥&{E: DEC
(R))—((Ri)) -1
DIV AB
IngE: Bk
WiRR - DIVI A4 R MARAT HIBAL LTS5 BEAU bR L ar A2 98B MBAL AT 5 54, I¥
FET RmEAT, REETHFAHEBT. Atz ECHE Bz EOVHIEE.
Bilsh: TR FABRBIIVIIAHEN00H (RIFRECNO) , MBAPATDIVIES G, B
PRAFIE AR B KMER A ER, B iR EOVIE EAL. BEEMEL T, #47
FrECHEHEEE
2450 B Zn#srME 251 (OFBHEL11111011B), 77 #sBAIE 18 (12HEk

ESKE (F1) :

00010010B) . Mig4

DIV AB

BT, BN I0EAK13 (ODHEK00001101B), %77 BIYIAE 17 (11HEX
0001000B), IELFf44251=13X18+17. #EALAIEE AR EHIIEE .

1

WITEHR: 4

ZHHIRAS :
1A

[1000]Jo0100]
DIV
)~ ®I®)

P 0 L A T R A ]
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DJINZ <byte>, <rel-addr>

Thee:

TR

25451

DINZ Rn,rel
BSKE (FT) !

WITEEA:
—EFI GRS -

#B1E:

IR, A AFON Bk

DINZIE 4 1 el BN RAF B AR M A B, IR A5 R AN0, RS 3
F2ANBRAF BT R € R AL £ AT . W R LA RAE BB D900H, TRk 42
OFFH. ZI8 & Amibr AL Bh¥ HArsbdk it 5. | e PClam2 (RI4E M T —
FARLWE T, RSS2 BN A 7T 5 A (i BN BIPC_ L&/ AT
byte T QR AIHRAE L] R 3 7 o T kBB 5 FHik

R WFIZIE A RE SR B EEPIRAS, B4 byte TR OB & M i
4 B A7 B TP R B, TS B S
% P ERAMI40H, 50HAI60HER JT 2 il 7775 01H, 70HAI15H, s 4
DINZ 40H, LABEL_1
DJNZ 50H, LABEL_2
DJNZ 60H, LABEL_3
PATZ )5, TR BEE BIhR 5 LABELAL ST, H AR I 3ANRAM B T (1) A 48 %,
00H. 6FHAN15H. Z FrCAZEI MR AT, BN LS H 5 R0, A 2 Bk
%Ak
i FIDINZ 84 7] LA (8 M EFE 7 S B 46 8 KB E 3R, IbANH — 45384t vT
VIERE R b sz Bl rp K EE I (B) 78R (2~512AHL88 D .« 54541
MOV R2,#8
TOOOLE:  CPL P17
DJINZ R2, TOOGLE

K AEAFPLT I PR8I, TRITEPL.7 = A4 ko, BEAN ik i KR 234N ML 2%
W, Hrh24DINZIR A I PATIR E], - 14N FCPLAE A fEAT I 18] .

N

[ 1101 Jarrr | [ reladdress |

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

92
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DJINZ direct, rel

BEKEF™: 3
WITREIER: 2
“iEFI%ES: [ 1101 Jo 10 1] [ directaddress | [ rel address |
#4E: DINZ
(PC) — (PC) +2
(direct) « (direct) — 1
IF (direct) >0 or (direct) <0
THEN
(PC) « (PC) +rel
INC <byte>
IRE: Nl
BieR: INCH5 4 ¥ <byte> TR BRI, A FER A AFFH, Mn1)E 42 400H,
ZAR AWM EAL. LRI F U BT BB FARMET
It
AR WA R RE St 5 ERPIRAS, T4 byte T ARERE BB =2 M
VA H SR A 98 T SRE, TS A& B4 i 51
2 IR FAT A0 N A NTEH(0111110B), A FERAMIKI7E 5T FI TR G 43 A7 6 OF FH
FI40H, MFE4 T3
INC @RO
INC RO
INC @RO
PATTREES, FAPEROMIN AR NTRH, 1 A FERAMMTEHFAITEH S G P 25435 28
FO0HFI41H
INC A
BSKE (FEW) :
PATREER:
Zi#H4mAS: 00 0 0] 0100 |
#{E: INC
(A) — (A)+1
INC Rn
BEKE(F): 1
BATAH: 1
ZiEEAS: [00 0 0] 1rrr
#1E: INC
(Rn) — (Rn)+1

P 0 L A T R A ]
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INC direct
RS KE (FH) :
HITAR: 1
“#EFI%ES: [ 0000 [0 10 1] [ direct address |
#BIE: INC
(direct)«—(direct) + 1
INC @RI
ESKE(ED: 1
HITAR: 1
“HFI%RS: [ 0000 [O01 1
#1E: INC
(Ri))—((Ri)) +1
INC DPTR
IheE: HdlEfasrinl
iR ZHR A PG DPTRINLIIAE . FEEE AR, XA IES, K7
DPLFFHI N1 JEAE N00H, [l #EAr @A 2 i DPH. %R E RS bR S A7 .
SRS SR ME— 145 160 A AF AR I IR 4.
Z41: R A4 DPHAIDPLIY A 25 7 5l N 12HFIOFEH,  I$E 47 %1
INC DPTR
INC DPTR
INC DPTR
AT S, DPHAIDPLAS B 13HAI01H
BESKE (FEH) :
HITREIHEA:
ZitHI%ES: [10 1 0] o0 11|
#®{E: INC
(DPTR) « (DPTR)+1
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JB bit, rel
INRE: I EdE N BkEs
WER: W RbitfC R AL S IE N, TIBkEE Brel g & bk &b 3047 BN, HSEHAT T
— %64 BREM B brshhb iz R an R 700 S inPCidfE, TR R — 448
AW R, SRS el TR A M5 R mE (P82 A3 nE
PCLZ:, HiMIPCERN N Hbrsthtlk, %64 H @A R AL R, EASSUERE
1, 1HZEEASEmERE.
2. BV O 1R AN S35 9110010108, E N+ f{E N56H (01010110B) . M54
JB P12, LABEL1
JB ACC.2, LABEL2
S ERE P R T LABEL2AL 2 34T
BESKEFED: 3
“HEHI%AS: [ 0010 [0000 bit address rel. address
##1E: B
(PC) — (PC)+3
IF (bit) =1
THEN
(PC) « (PC) +rel
JBC hit, rel
hee: HOLEEEANINBkEE 5 HEE
THAR: AR RR IAL 9L, K HE 2 51 B Blrel i 2 bk Ab 34T . iR
bitfXER I 204 80, MIkSHAT T —548 4. B H brthhk 3 B an = 77 =05
SEIEINPCHIME, M HARN T —248 4 M E ik, A58l TERINE /5 14
M E (FBARIEINTT) MBIPC L%, HHIPCHREI A H briht, 1 HAZ#AEA
SRMbR B
FER: SR A RS B B ERPIRAS, T4 byte AT AR 1 £ 72 M
1 4 H B R 7 s A R, T AN 2 BRI T
2450 B B e H M N56H(01010110B), M4 F41
JBC ACC.3, LABEL1
JBC ACC.2, LABEL2
¥ 53T 2FR 5 LABEL2N 134T, H R IN#eM A48 452H (01010010B)
EBESKEGFEN: 3
HITEER: 2
“H#EES: [ o001 JooooO bit address rel. address
€. JBC
(PC) « (PC)+ 3
IF (bit)=1
THEN
(bit) < 0
(PC) « (PC) +rel
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JC rel
Ihee: AHHAibRENL, Bk
WA SRR E L, AR P EkEE Blrel FriRR bbb ab 228047 B, 4R8HUT T HM
164 BREEH H brbbbbs IR an N7 a0 SR nPCHIfE, LR M B EICHE A
T34 E i, ARGl RERA /SRR E B2 T
IFIPC L2:, FrIPCAERD A B brthdil . X EAEA S mabr AL

2450 ARV bR E LR N0, IR 4 5

JC LABEL1
CPL C
JC LABEL2

PUATSEEEIR, MRREAR, I S SO R BN S LABEL2A ST
ORI (FT) : 2
2

HATEIHA:
“HEHI%ES: [ 0100 [0000 rel. address
#BiE: IC
(PC) « (PC)+ 2
IF (C)=1
THEN
(PC) «— (PC) +rel

JMP @A+DPTR
IhEE: [A)4%EBkEE.
WRR: AU R INERAT SAL T 5 HdE A6 IR FR AT B AR N, FLAVE RN — 4K Bk
THIFEA AL, RS TEFTHEERPC. $UTI6ALI IR, R T DPLIKHE &
1E3)E T DPH. B MZAMEIRIEE DPTR N BH AL KA . A FThR
R
26450 R B neSAT ERE S (N0FI6) o N IR TV 43R kL B 47 T ke
ZIMP_TBL (142 AIMPH5 4 [l 3t — 2% e 04T
MOV DPTR, #JMP_TBL
IJMP @A+DPTR
JMP-TBL: AIMP LABELO
AJMP LABEL1
AJMP LABEL?2
AJMP LABEL3
WERFFIEPAT LRI LT FIN, BIMSSAHHMEN04H, BAFET A& BB S
LABEL24b 347 o
ER: AIMPRE— 274, NMmEBERS, S BR84S N O HubE 4K O
ZEANFAT
BEKEGEFED: 1
HITARA: 2
“HE4ES: [ 0111 oo 11|
B1E. IMP
(PC) — (A) + (DPTR)
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JNB bit, rel
IhEE: G RbitFT RN A AL BEEE .
W Wbt R RGN0, WEER Blrel TR AL 2 304T; B, SPIT T %
84 . BEEER B bRtk bbb & eI nPCRIME, MHIER T 44 =35
b, AREIErIFTRERAE /TSRS E GBLREINTET) MBIPCLEE, #HH
PCIERI N HFRHbbE . %384 R NRAR RN A £, EASHAR HBE, w iz
TEAN SR bR EAL
4. R 1% A\ EHE 4110010108, R NS94 A56H (01010110B) . MIFE4 41
IJNB P1.3, LABEL1
JNB  ACC.3, LABEL2
PAT 5 5 BT ¥ BIFR 5 LABEL24L 34T
BESKECFED: 3
“HEI4ES: [ 0011 [ooo0oO bit address rel. address
##1{E: INB
(PC) — (PC)+3
IF (bit)=0
THEN  (PC) « (PC) + rel
JNC el
Thee: #HAAsEAELN B
VAR SRR E N0, TAR P BkEE Blrel FTARR MUshhbAb 223047 B, 4E:HUT T
4. BVER B brhhb iR B R 7 . SeImPCHIMEIN2, diH TR M K HINCER
ST 44 mHtE, AEEelT ARG /SIS mEE (a2 F
) MBIPC L%, HRIPCHRT N B Asthhl . ZEAEA SRR EAL
240 B bRE SR N, WIEAFS)
JNC LABEL1
CPL C
JNC LABEL2
PATEEE G, AR ERRO, I T BT B BhR S LABEL2AL 84T .
BESKEFETH: 2
“HEHI%ES: [ 0101 [0000 rel. address
#{E: INC
(PC) — (PC)+2
IF (C)=0
THEN  (PC) « (PC) + rel

P 0 L A T R A ]
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I B AR S FFTel : 13922829991 A & i ) Tel : 13922805190

JNZ el
ThEE: o BES i Py 72 RO ki
WRA:  WUR BUIMSSAREM — 81, AARERF B Slrel FriQR ML AEAL 24047, WiREA
PLHR0, GRERPAT T — 2484 BhEGH H AR 2 0 a0 R 07 Gt 55 JedBPCH B Y
m2, RJEErel R A RS AR W & (R MER2 711 IEIPC L., #r
KIPCAE BN H At . #RAF IR 2N HEA R A, AR &AL,
2450 BLRIMERIIYILAEN00H, NHEL 751
JNZ LABEL1
INC A
INZ LAEEL2
PATEESG, BN N AL ROIH, B P B 5 LABEL2/Ab 34T .
BEKE(FM): 2
“HEI%AS: [ 0111 Joo0oO0O rel. address
#1E: INZ
(PC) — (PC)+2
IF (A)#0
THEN (PC) « (PC) + rel
JZ el
Thig: & RIS A A N0 NI B
WRA:  WUR RINARARERT N0, A AFEF B Blrel FrAQR KM IEAL 4047, TR A
R0, GREHAT T — 25454 BEL I H AR LI a0 07 Qi 5. JedBPCRIE Y
m2, SRl FrCRIA T 5 AR W 8 (e R 747 IEIPC X,
FIPCAAEN A H btk . #RAEIERE T RIS HIEA 2R AR, ANt G L.
245 R REMESHIVILGEN0IH, W2 P51
JZ  LABEL1
DEC A
JZ  LAEEL2
PATERE, RIMES A A RO0H, HEEFF ik 2h5 5 LABEL2AL 24117
BOKE (Fh): 2
IS [ 0110 [0o000 rel. address
i JZ
(PC) « (PC)+ 2
IF (A)=0
THEN (PC) « (PC) +rel

98 T I L R T AT PR ]
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LCALL addrl6

hEE: KiRH
WAA: LCALLA T 1AM addri6fr4g bbb i) FHIfE. B oekPCRIMEIE N3, HEPCH M 'EFE
LCALLII N —454 1k, SRJGIT16AIPCHIMESA M E 8L IR IE AR (A
), FINIERRIEE N2, SRS FRAELCALLE A 1045 25215 R A 35714 (K B00Hs 43 i) 2
APCI &AL F T DPHAVRAL FFTDPL, #2757 M BT IPCHT T B [ ik A FF 4B 40T o
T FBIFE T DA T-64KBFE 476 25 18] AT AT kb A o ZARAEAS T AR B AL
25050 FFREMIVILEIEN0TH, 475 SUBRTNHE 2 it AR A 2s ik 41234H ., NIFAT 40
Tz T-Hihk0123H 8 4
LCALL SUBRTN
FeA8ET A8 A09H, N EERAMFI08HAT0OH B 5 i P 2543 B 26HAT0IH, HLPCHI 4]
{8 91234H.
BESKEEFEY: 3
TR | 0001 | 0010 addr15-addr8 addr7-addr0
##1E: LCALL
(PC) < (PC) +3
(SP) « (SP) +1
((SP)) «— (PC,.)
(SP) « (SP) + 1
((SP)) «+ (PC15-8)
(PC) « addr;s,
LIMP addrl6
hRE: Kbk
WEA: LIMP{HifSCPUTE 4 k% Fladdri6 T H (b A PATRE . FEIZ IR A 27 A2
BT A R NFE U BB PC I i i 575 DPHAMEE AL =45 DPL. T8 /5 MHTPCAEL N B2 1
Huhik A FF UG AT o 116467 B briuhik o] 7 T 64K BFE 7 A7 4 25 18] FAE A o bk Ak o 1284
N AL
2450: Bk S IMPADRYY /> it (IR FEE i 2l Jy1234H . U2 T3kl 1234H K45 4
LIMP JMPADR
PATEY G, PCHIRIEAE N1234H.
BEKEEFEN: 3
Z iR | 0000 | 0010 | addr15-addr8 addr7-addr0
$B4E: LIMP

(PC) « addr,.,

P 0 L A T R A ]
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MOV <dest-byte>, <src-byte>
Iheg: (LiAFTHAE
WiAR: K28 B =T A B I A A 1 B 58 LR R BU R A B e b 250 1%
TR NSRS, WA SR Ho A 27 A7 28 bR AL
MOVHE 4 g4 A b i RIiE MR 4, IRERIEEON B e S Gk, 3
hEJ7 A ATIE 155

26450 (R PN EBRAMFI30HEE T P 25 H40H, T A0HER TT 1K Y 25 10H. ik 11 i hy
11001010B (OCAH) . NIFEA FE7

MOV  RO,#30H ;R0<=30H
MOV A, @RO JA<=40H

MOV  R1A ‘R1 < = 40H
MOV  B,@RlI  ;B<=10H
MOV @RI, Pl  ;RAM (40H) < = 0CAH
MOV P2, P1 ;P2 #0CAH

PATEE )G, FAAROMIN I NI0H, BN M el N 724 40H, ZFEREBIY
W% 910H, RAMAA0HE JLRIP2 111 N 253 H0CAH.

MOV ARn
ESKE (F1) :
WITREH:
TSRS [ 11 1 0 [ 1o
#®{E: MOV

(A) < (Rn)
*MOV A,direct
BSKE(FTH): 2

ZHEI4AS: [ 1110 Jo 10 1] [ directaddress |
#%1E: MoV
(A)«— (direct)

3. MOVA ACCEXRHIES.

MOV A @Ri
BEKE (F1) :
WITEH:
TiEEIRAS: [ 11 1 0 Jo 11
#{E: MOV
(A) — ((Ri))
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MOV A #data
BEKEFM: 2

WITRHA:
TSRS [ 0111 Jo 100 [ immediatedata |
#{E: MOV
(A)« #data
MOV Rn,A

BEKE(FED: 1
SRS [ 1111 [ Lo

B{E: MOV
(Rn)—(A)
MOV Rn,direct
ESKE (F1) :
“HEES: [ 1010 [ 1o | directaddr. |
#B1E: MOV
(Rn)«(direct)

MOV Rn#data
BESKE (F): 2
WITRH: 1
THEISRED: [ 0111 [ Lo

#1E: MOV
(Rn) « #data

bl

[ immediate data |

MOV direct, A
ESKE(FE®): 2
HITAER: 1

THEFIRS: [ 1111 o101 | direct address |
#{E: MoV
(direct) < (A)

MOV direct, Rn
BEKE(FMH): 2
WITEHA: 2
“HFIES: [ 1000 [ Lo [ direct address |

B®1E: MOV
(direct) < (Rn)
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IR S 5 Tel : 13922829991 A i i) Tel : 13922805190

MOV direct, direct

BOKE (F1) :

WITAER
Z i 4RES
BAE

3
;2
: [ 1000 Jo1o01] |

: MOV
(direct)« (direct)

dir.addr. (src) |

MOV direct, @Ri

BEKE (F1) :
HATEIHA:

Z HEHIERAS -
1A

2
2

[ 1000 Joz11il] |

MOV
(direct)«—((Ri))

direct addr. |

MOV direct #data

BEKE (F1) :
HATEIHA:

— I 4mig

1BAE:

MOV @Ri, A

ESKE (F1) :
MITEER:

T YRAD
BAE:

3
2

:[0111]0101 | direct address |

MOV
(direct) « #data

1
1

[ 1111 Joz1z1i

MOV
((RD)) — (A)

MOV @RI, direct

BOKE (F)
HITEA:
TS
HB1E:

2
2

[ 1010 Jou11i |

MOV
((Ri)) « (direct)

direct addr. |

MOV @RI, #data

RO KIE (FT)

WITRHA
— IR
1BRAE

2
: 1

: [ 0111 Jo11ii [ immediate data |

: MOV

((Ri)) «— #data
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MOV <dest-bit>, <src-bit>

IfiRE:
WiEA:

25451

MOV C,bit
BOKE (F1) :
WITRHA:
ZHHIYRAS

#B1E:

MOV bit,C
BOKE (F1) :
WITEH:
Z BEHIRAS
#51E:

feik Ay &

F<src-bit>A{ & BAR /R A8 2 5 ) B <dest-bit> BT 8 iE FOBE B e 25, N ERIESL
W — AR, TR — AR T ER T RO . A e AR H Ath 25 77 2% A1
FrE DL
PR bR ECIIBE AL, 3 I P2r P (144 £ 110001018, w1 14 % B A
35H(00110101B). M54 41

MOV P13,C
MOV C,P33
MOV P1.2,C

PTG, AR ERIEZE, O 1EPEA ~39H (00111001B) .

= N

[1 01

MOV
(C) « (bit)

0 Jo 0 1 o] [ bitaddress |

NN

[1 00 1]Jo0 10

MOV
(bit)« (C)

| bitaddress |

MOV DPTR, #data 16

Ifige:
TR

25451

BEKE (F1) :
WITEEA:
—HEFI GRS -

#AE:

164 15 BT TR B B 48

LB W16 BUL R B T 5T DPTR. 1647 1% B, S 1EFE A 1 4 2571 AN
B3, HADPHAR AR A #datal 6/ & 73, 1 DPLHAE BT 2 #datal 6 MK 7
Fio ANFEMFREN .

IR A RME—— e
84
MOV  DPTR, #1234H
P 3L BRI 1234H3E N B iE fe 4T 547 2% . DPHAUME A12H, DPLAI{E N34H.

— M E 6 A BIRITE S .

3

2

[1 00 1J00 0 0] [ immediate data15-8
MOV

(DPTR) « #data, ,

DPH DPL « #data,. , #data,,

P 0 L A T R A ]
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MOVC A, @A+ <base-reg>
IhRE: JCRRFPAEAE A TP ARS8 CRECEER) Fik 2 FUnasA

PRE: MOVCHE AW FEF A7 ffas AR =1 BUR B T AR B BUIERA. & 4 =
TR B BN Eg R TR S 8 A B Al 16 Sk A fF 28 (DPTRELPC) KB
IiFEA . GnRCAPC AL hE 2 4788, WITE Bmas WA INEIPCZ AT, PCHgZ L3 imE
TR EAIMOVC Y G B Atk Wik 2 UIDPTRONSELE 27 4788, I Ui &,
TEPAT LA INIE T, R8Ok R AR 1B 25 =80« AR & AR MAR AT o

24 BB RMASARE AL T0~4 2 [a], 4R T BIREH: RnesA K85 5 09 H DB v i
L GEXFH) EHAMEZ
REL-PC: INC A
MOVC A, @A+PC

RET

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

IR Z FRIRE 2 BT 20880 N0IH, AT ORI, BinssriE
ANTTH., MOVCHE4A Z RITIINC AR 42N T E AR RETM % E M. Wi
MOVCHIZFEA Z (84 2 MRS BT T, IRAN T IERHSEECRRS, WU AR
HZ 5O i 3 RnasA L.

MOVC A @A+DPTR
BEKE(FM: 1
WATERR: 2
Zi#FISRES: [ 10 0 1 Joo 1 1]

#1E: MOVC
(A) < ((A)+(DPTR))

MOVC A @A+PC
EOKE(Fh): 1
WITEHEA: 2
Zi#FISES: [ 1000 oo 1 1]
##1E: MOVC

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

Thie:

AR

25451 :

MOVX A @Ri
ESKE (F1) :

SRR IE

MOVX 54 F T8 2 nas A AN S0 770 & < (L 8die . R EfR ik 1R &
MOV BN 1 Xe MOVXI 73 IR, EATTZ I DX AE T U5 [ SN E i RAM
PR TR M il 87 (38 2 16 AL ) o

ST AEIRSRA, YR TR SRR IIROFIR LI (i Mk 2 5 A3 IPO. T
SNERIOY R L B BU/NIRAMER B, 8AHIE L ig . 35 B MK IRAM
FEZ, mIfEum O 5] R S A bbb S S . BRI AT EMOVXEE 4 2 Aids g i 48
AP o e= Am )y I EGs R

XF 2R A, I HE R EDPTR= Az 16 AL stk . 24P23t 1 ) HY 2% 2%
RILEDPHIY I ZEIT, PR TN 6 25 A7 28 TR R FOR B . 78U 9 U I R I 450
FEFIS, X Py A SRR EE, RN TR BEIME 4RI E fr o .

FERLEREHLT . AT LR A MR E R FIMOVX TR &« £EV) I KA B KIRAM
AR, BE R LA Fia Bt DPAEP 23 b4 H Bk i) i 2 =74, i n] BLSE R AR
B4, AU bkt Ay ANP2sm 1 B4, A8 AL B ROSERITE HE -1k KIMOV X Hi

4.

BB — et S PR Mk /O 2 0 S FORAMIAE 6 %, 2 2568 (A Inted ff)
8155 RAM / 1/O / TIMER) , ZA7fifi s 1 3% 42 $18051 1) IPO_L, iy P34 FH T4 it
AMIRAM BT 75 I3 HIME 5. vl D PIFIP2 i Pl fm N/ il L1 o ROFIRI R 558 73
FIH12HFIZ4AH, SMTRAMMI3AH HICAF i A Ju56H, W T TH f1HE 4 751 -
MOVX A @R1

MOVX  @RO, A

K B 56HE i 2] 2 N2 ALL L AMBRAMIFI12H L TG AR

BITA: 2

i RAD -
BAE:

[1110fo001i]

MOVX
(A) — ((RD)

MOVX A @DPTR

BEKE (FH) :
MITEER:

i RAD
BAE:

1
2
[ 1110 Joooo]

MOVX
(A) < ((DPTR))
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MOVX @Ri, A
S KE FET :
PITEHA:
ZHEISRRS: [ 1111 [oo 1
#¥1E. MOVX
((Ri))« (A)
MOVX @DPTR, A
BEKE(FEN: 1
HITRHEE: 2
ZHFISRRS: [ 1111 [000 0]
BIE: MOVX
(DPTR)—(A)
MUL AB
heE: IRk
AR AT TS B INgs A AR 2B R MRS 8 BB i . B e AR 1640 AR
HIMESILAFIAE Bngsrh, =8 AL FF 7 25B . #5 Jefi K F255(0FFH) , MIE
frie AR BUNEERRES . EPITIZIEAE, SRS R REEE.
2450 B B INESARYIEAE J980(50H), ZFAE2SBIRILAE 160 (OAOH), MIFE4-:
MUL AB
SR153RAN12 800 (3200H), P AR E#8BI{EAF F32H (00110010B) , SRANZRHES,
B AR E L, BAF SIS E.
BEKEEFEM: 1
BITEH: 4
Zi#EHI%AD: [1 0 1 o0Jo 1 0 0]
#1E. MUL
(A)7.0 (A)x(B)
(B)IS-S
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NOP

Ihee: ZSEE

WRA: PUTAIER S, BAREEPATHEE TR L. Bk TPCHh, AR A as bR S A
AL

S0 (ERIEITE S PRI ST 5 B0 Lt — A KN D B ML PR, 5854 BL
SR R . 22U FISETBRICLRIGA A1, A Bk H it e 1 LS
. DT 7 B A U LS FRL T, T DA A SR S B SR 1y 2
RSP IT BEFD
CLR P2.7
NOP
NOP
NOP
NOP
SETB P2.7

BOKE(FMH): 1
PITRE: 1
Zi#EHE4AS: [0 0 0 0Jo 0 0 O

#®{E: NOP
(PC) « (PC)+1

ORL <dest-byte> , <src-byte>
IhEe: MANFHLREMNEHBZHE
AR ORL#84 ¥ Hi<dest-byte>Fll<src_byte>FT i & B AN T 5 48 Sk 4T B 47 18 R alig
B, 4 RAPIAE <dest-byte> T AR I ERE ot . RIEARRENIbR B AL,
PANMRIERAH AR, SCR6FFHE 0. 4 H IR EEUR RINSART,  JREE(E
FOTLLR A A AP4 T 0 EET . FAASRINEE T e LA Tk, 2 H RS
KRBT A, FEERERT LR R sl sr B gL,
W R SSRGS B I R RPIRES, T84 <dest-byte> BT AR 14
52 M 40 R A7 28 R SR 8, 1A 2 ST B A R
245 B 2 A AR $dE H0C3H (11000011B), ZF77-45R0O FI%dE ¥55H(01010101) ,
E=ReN
ORL A,RO
PATIE, B A A2 ROD7H(11010111B). 24 H (iR /ERE B S u s =1
i}, ORLYE4 W] F KABATLATRAM S G B & i 25 77 % T I 35 0 1 B oML, FETeb
Hefy x4l B LR BT s, BT R LUR B ERR A R R A, T B2
BINEIATEIZAT IR P S T U . PATHR S
ORL  P1,#00110010B
ZJG, ELOFEES, 4. 1 E1L.
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ORL ARnN

BEKE (FT) :
HITRHA:

— I 4mig

#B1E:

ORL Adirect

BEKE (F) :
HITREHA:

— IR

#B1E:

ORL A @RI

:[010 01 rr
ORL
(A) —(A)V(Rn)
2
1

: 01000101

ORL
(A)— (A)V (direct)

| direct address |

BEKE (FT) :
HITEHA:

— i 4mig

181

ORL A #data

ESKE (F1) :
WITRHA:

— 4R

#B4E:

ORL direct, A

BEKE (FT) :
HATEIHA:

— IR

#A1E:

: [ 0100011
ORL
(A)—(A)V((RD)
2
1

: 01 00Jo0 100

ORL
(A)— (A)V #data

| immediate data |

2
1
:[0100Joo010

[ direct address |

ORL
(direct)« (direct) V/ (A)

ORL direct, #data

I B AR S FFTel : 13922829991 A & i ) Tel : 13922805190

BEKE(FM): 3
WITREIER:
“HFI%AS: [0 1 0 0 Jo 0 1 1] [ directaddress | [ immediate data |
#1E: ORL
(direct) < (direct) \/ #data
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ORL C, <src-bit>

Ihee: frAZEREHEREH
YRR AniR<sre-bit> TR R AR TR AL, MEMBAFRE: BN, CREFECARE R TR
BAL, FEILRIES T, T IERIEBC TN “7 R ERESOUR M, H
EBRIERAR AR AN . FEPATATE LN, A AR R E AL
245 HPATW RIS FAIN, 24 HAHPL.0=18KACC.7=18kOV =0/}, BN HAIbREC:
MOV  C,P10 ;LOAD CARRY WITH INPUT PIN P10
ORL  C,ACC7 ;OR CARRY WITH THE ACC.BIT 7
ORL  C,/OV ;OR CARRY WITH THE INVERSE OF OV
ORL C, bit
ESKE (F1): 2
Zi#FIZES: [0 1 1 1 Jo 0 1 0] [ bit address |
#1E: ORL
(C) « (C) V (bit)
ORL C, /bit
EEOKE (FM): 2
WITRH: 2
ZiEFIZES: [1 0 1 0 Jo 0 0 0] [ bitaddress |
#fE: ORL o
(C) < (C) \V/(bit)
POP direct
ThEE: itk
WEA:  CEHURIRE T E I A EHRAM LTI N 2F, MFREHRL. SAJ5, KRB N ALk F)
thdirectiT R R AERE o0 (BTG O di. ZRIER bR E L.
241 BERRAREIOWIE N32H, A RAMIYI30H~32H L G (K144 43 A1 H20H . 23HA
01H. MIHAATIRS
POP DPH
POP DPL
ZJ5, BAREAOEAZRR30H, HHnfREr 4 80123H., HN 44
POP SP
TR A4S 20H .
HRE: FEXRFRFERIE LR, S NHAREIE (20H) ZHT, ARIRH /N3
2FH, A5 HEEE20HIE N, A R20H,
BOKE (FDH): 2
WITEER: 2
“HFISES: [ 1 1 01 [o 0 0 o] [direct address |
¥R{E: POP

(direct) < ((SP))
(SP) « (SP) - 1

P 0 L A T R A ]
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PUSH direct
IhRE: JEAR
YERA: ARFREFESLINL, SRS Kdirect TR BAS B N 25 B I B R FR AT 48 R B N EERAMAE
BRI 2. ZEREAS AR AL,
245 BRI IR S FR I AR PR AT B N09H,  BE e DPTRAME A0123H. AT Un
T4 5
PUSH DPL
PUSH DPH
25, FIEEAEN0BH, FFAREHE23HF0IH S BITEA P ERAMFIOAHFIOBH R fif B
JEZH.
BSKE (FEH): 2
WITEHR: 2
ZH#SI%S: [ 1 1 00 Jo 0o 0 0] |[direct address |
#4E: PUSH
(SP) « (SP) +1
((SP)) « (direct)
RET
IhRE: MTFHIFEIR [
PRH: HATRETIRAN, BEEPCEME AL I AMRAL T AR sy, Heikitmi2. 4
G, TR MTE R IIPCIE T B btk AL TR e 3T, — MRS T, %38 & FACALLEL
LCALLEC &M . odg S MBUT A emibr E47 .
20 RRRIEEVIMEN0BH, AN ERAMEI0OAHAIOBHAF A 8. ¢ Hh O HE 70 B 9 23H AN

01H. NI#§4:
RET
PATE, RIGEFEEN0OH. T2 K MO0123H b hE Ab 4k 4L 04T .

BEAKEGEFY: 1

ZiHIgRAS
BAE:

[ 0010 Joo0 1 0]

RET

(PCis) < ((SP))
(SP) <« (SP) -1
(PCr0) < ((SP))
(SP) <« (SP) -1

110

B E L THIR A

SHL: 0513-5501 2928 / 2929 / 2966 f&¥: 0513-5501 2969 / 2956 / 2947



STCY0CS1RC/RD+ZRFIH FHIIEFE B /7 M3 - www.STCMCU.com 4 i 1 QQ: 800003751 STC — 4xkRig K f1I8051 & Lk 2 ]

RETI
hee: Wik E|
VER: HUTIZIBAN, BN EPCEM SR FT, REWEHREH, H&
BRI R ET, HiaE2. HAAFARAZmN, (HEFPIRSFPSW
AN HBKE BRI PRES . T2 4882 MR =2 P CAE B AT B2 [ Hb ik b 26 44
17, —MAE TR BN O T —2%3E4 . fEPATRETIHE &K, WRE—Mi
SeTBAR B BE R S 2% i oAt Fh T AR SR Ab B, R4 18 A BRI B S5 5 v PR BT 22 B R
FEPATLARL
200 BARIBEFIWIMENOBH, 45 AEHINE0123H AN A48 AT 45 SRR = A= i e, PO T
RAMFI0AHFIOBH BTG P 25 437 9 23HFN01IH . l$E 4
RETI
PAT I, ARFRETACER09H, TR [A] 52 4k 42 0123H L BE FF 4R AT
BEKEGED: 1
WITEHER: 2
Z#FI%RES: [ 0 0 11 [0 0 10
$#2{E: RETI
(PC15-8) — ((SP))
(SP) «— (SP) -1
(PCr0) < ((SP))

RL A

(SP) < (SP) -1

ESKE (F1)
WITEHA:
Z I RAS -

11

oK BMBEA O BIE S IE R AL RS
s K EUmES RIS BEE AR AN, KA TR EIN0. 1% HIHAT AR bR ENAL .
¢ RSN A 25 H0C5H (11000101B) , 484

RL A
PATIE, RN AELMRSBH (10001011B) , HbREMAZE M.
1

1

[0010 o001 1]

RL

(An+1) < (An) n=0-6

(A0) — (A7)
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RLC A
Ihee: WEEALIEA AR
YERA:  BUM SR HISALEE AR A bR & — RGN . AP T NS bR, SRR G
WIBIR SR PINI0. ZFB4 R HARbR B A7 .
2645 B B EAR{E H0C5H(11000101B), 454
RLC A
PAT IR, KR B2 In2EAREIE AR v8BH(10001011B), HEA b G4k B A .
BEKEGEFEN: 1
HITEHA: 1
ISR [0 0 11 Jo 0 1 1|
#{E: RLC
(Antl) < (An) n=0-6
(A0) —(C)
(C) (A7)
RR A
hEE: K BInBRHEUE MR A R
YRE: K RIS I8N BRI KA RN, OB RN, EIPEIA AR, 1%1E
AR R EAL
245 W B INE N A F0C5H (11000101B) , Nj3E4
RR A
PAT G BN HI N FAEOE2H (11100010B) , bRrEAIAZEM
ESKE (FH):
HITEIHA:
Zi#FI%RES: [ 0 0 00 [0 0 1 1]
#1E: RR
(An) < (Ant+l) n=0-6
(A7) < (A0)
112 T 10 SR R T A BR A 7 ML 0513-5501 2928 / 2929 / 2966 £ H: 0513-5501 2969 / 2956 / 2947



STCY0CS1RC/RD+ZRFIH FHIIEFE B /7 M3 - www.STCMCU.com 4 i 1 QQ: 800003751 STC — 4xkRig K f1I8051 & Lk 2 ]

RRC A
IheE: HHIIERL R
WEA:  BNa R8O B RO bR — AR A R LA HAR OB NI FR, HERIAR A
VIR ASEREBINIT o 12382 AT A AR AT o
2645 R 2 NS 18 J90C5H(11000101B), HEAIFRE N0, MFE4
RRC A
PATE, 0 RIS EE 25 62H(01100010B), A7 bR &k B AL
BEKE(FH): 1
ZiEFIZES: [0 0 01 Jo 0 1 1]
¥4E: RRC
(An+l) < (An) n=0-6
(A7) —(C)
(C) < (A0)
SETB <bit>
Thee: B
WBA: SETBIRA MUK AHRIAIAI B L, HERIERT RnT DL bR B s A v] BB F-hE AT
R RN AR R LIV VA
60 BOEAAREREE, i L IR J934H(00110100B),  MIHE 4
SETB C
SETB P10
PATIE, BAFREANL, i H LR % RS AR 35H(00110101B)
SETB C
BESKE (FH):
WITREHA:
TSRS [ 11 01 Jo 0 1 1
#1E: SETB
©)«1
SETB bit
ESKE (F®H): 2
PITEH: 1
ZiEHI%mAD: [ 1 1 0 1 Jo 0 1 0] [ bitaddress |
#1E: SETB
(bit) <1

P 0 L A T R A ]
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SIMP rel
IhRE: JEBkEE
AR FEP AR Blrel o bl 24047 . B AR an R 7k 5 B RPCE M2,
R FHE L5277 (Blirel) FTRRIE 5 WM R INFIPC L, B3 KHPCRNE
o) BArtthht. BrCL, B RVOE 2 A4 (HISIMP) HuhtkfIRT128=21fl)5
12775
Z4: B S RELADRXS B TR 4 M hb A7 T 58 P A7 fif 85 (K 0123HH L E, T 454>
SIMP RELADR
VC9% 5 6 F0100H. 44T 58 %84 )5, PCHALR0123H.
VER: LR, BESIMPHI T —&f 4 rht20102H, ik, B imEs
£50123H-0102H=21H. H4l, WHRSIMPHmFE & ZOFEH, B4R RE1%TE
A1 TEBRIEIR o
ESKE(EY: 2
“H#HEI4S: [ 1 0 00 Jo 0 0 0] [ reladdress |
BIE: SIMP
(PC) — (PC)+2
(PC) « (PC)+rel

SUBB A, <src-byte>
INgE: ATEALIIIRIE
AR SUBB#E4 M 2 1128 i ik 2= <src-byte> FTAR 3 (1) 7 5 25 B (O BUE K S b ik, i
RIEE RS R E T BN, n BT LR 74 7 B 67, SUBBHG 2 B {7347
Fr& (Rt B0, BEIMFE. (WREHITSUBBIE AR, #HhitrE
COAW BN, REMEILAIHIT 2K E BRI ER, 4 T E0. FmER
TARZIG AN, IR E RIVRERAE S — e N Bnas b2 ) a0 RAE AT Ik
BEEIRHE, I F EH A, AR MAREACSY B WRENEH
s TIEHTALISAT, SORBTAA AL, MEEef A, IR Hbr EOVH B L .
YT HE TS BEREIEEN, FOVERL, WEREIESIR A b4
TR B, EAEURIERER R A T B
e e o SO NF e WA 2T 1 | = e 7= 5 | 7 €213 1 o= S o S VA | 4
k.
25451 ; W 2N AR o A B N0C9H(11001001B) . 27 A7 #RR2[¥)E y54H(01010100B), i3k
fitrECH EL . M THE4:
SUBB A, R2
PATJE . BRINAFHIEAER A 974H(01110100B), {30 & CAIGH B HE AL bR 5 ACHE
T, AR ECH E N .
VR 0COHIF54HM iZ A 75H, {HIE EmMitSE -, M ESUBBIEA T
A, AR ECE AW BN, HMm& 4 RIEFH I L RS, BR74H. ik,
WIERAE AT RS Bl 2R IREE EAT, AR B CHPIRE R A1, R4 R ECR
CLR C AR ECEE.
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SUBB A, Rn

BOKE (F1) :
HATEHA:
I 4RA -

11

SUBB A, direct

ESKE (F1) :
HATEHA:

b 2 A

1A

SUBB A, @Ri

BSKE (FH):
MITREIER:

Z SRS
BAE:

SUBB A, #data

1

[100 1 [1rrr]

SuBB
(A) = (A)-(C) - (Rn)

1
[1 00

SUBB
(A) « (A) - (C) - (direct)

1]o 1 0 1] [ directaddress |

1
1

[1 00

SUBB
(A) = (A) - (©) - ((Ri))

1o 1 1 i

BEKE (FMH):
PATREIHA:
ZiEHEI%AD: [ 1 0 0 1Jo 1 0 0] [ immediatedata |
#{E: SUBB
(A) «— (A) - (C) - #data
SWAP A
IngE: H RMER AR
WBA: SWAPHEAE BINaerRans (fr3~(r0) FImials (fr7~fid) Bk, sehrt
SWAPHE 4t iT M NABL B IR HE 4 o IR A mAR S AL
0. BRINAIA A N0CSH (11000101B) , N4
SWAP A
PATIE, BINEHANAZERSCH (01011100B) .
BEKE(F™): 1
PATREIER: 1
ZiEHEAS: [ 1 1 00 JO 100
1E: SWAP

(Aso) << (Ar)

R R T IRA
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XCH A, <byte>

IIgE:
AR

2451

XCH A/Rn

EOKE (F1)
PITRHA:
Z HEHIRAS -

BRAE:

XCH A, direct

BEKE (FM:
HATEE:
BRAE:

XCH A, @Ri

BSKE FT)
HATEER:
BRAE:

AZ e N AN 74T AL B A 2

XCHH& ¥ <byte> T8 %€ 117 A E I N AR BB F gy, [FIRR Rn s i IA s
B N\<byte>Jir i € 7 1AL R . fi5h RO B KIRES R v S a7 =
fras b, BT HAMEF AT

RO 2 N hk20H, B2 )48 ~3FH (00111111B). A #ERAMIKI20H . IT I N
25 975H (01110101B). M54

XCH A, @RO

PATIE, PIEBRAMII20H 3G (¥ 504 42 3FH (00111111B), RN A4 A
75H(01110101B).

|1100|1rrr

XCH
(A) <= (Rn)

1
[[1200 7 o010 1] [ directaddress |

XCH
(A) < (direct)

1
1

[1100 o011 i
XCH
(A) <= ((Ri))
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XCHD A, @Ri
Ihee: A4 RIS A @Rist M oo b KSR R4k
AR XCHDI54¥ Znds N A MR EET (F70~3, —fR /Nt EekBCDA) nja)$%
FHER P HRAM B T BR AT S e, H EIm T (hi7-4) FIAZEm., 54k,
ZR AR MARENL .
4. FROMRAE 7 HuHE20H, ZINES A % A36H (00110110B). I FBRAMIKI20H B T A7 i
9 %cdE 9 75H (011110101B). N3RS
XCHD A, @RO
PATIE, WEBRAM 20HE TG N A 45 i 76H (01110110B), R IN#AR N A4 A
35H(00110101B).
ESKEE: 1
HITA: 1
TEFIES: [1 101 o1
$2{E: XCHD
(Aso) <<= (Riso)

XRL <dest-byte>, <src-byte>
Ihee: FAARRMEE R
BiRA XRL¥E 4 <dest-byte>Fl<src-byte>FT AR 1 Z T L EB AT E /T BEH,
S5 IR ARAT (E<dest-byte> TR M TR B B . %IR8 A br &L
PINMRERAE SRR ISR 6P LT = 2 B RAEECy s, YRS

AR S A7 ds Fhk . EIRThE . A MRS USRI S0k 4 H AR E0R
T EET A REEE R, JREREROTT AR RN B S

T WRAZAE BB B 51 L RPIRZS 4 dest-byte T AR i i mt
7 M3t 1 i S B A TR AR R i, T AN A5 R S ) Al

25451 B BN 2SR 25 A7 #5011 PN 2243 7 90C3H (11000011B)F10AAH(10101010B), i
a4
XRL A RO

PATIE, RINZFEIHN A H69H (01101001B).

4 H R ECE T B S T RN, %45 2 TR FTRAM HLCEE B 17 4%
AL . BARBREE A S HUR, EBIT IR S E . $R 4
XRL P1, #00110001B

PATIE, PIOMINIS. 4. OBEX.
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XRL A/Rn
BSKE (F1)
PATEHA:
ZiEHImAD: [ 01 1 0 [ 1
#B1E: XRL
(A) < (A) ¥ (Rn)
XRL A, direct
BESKE (F1H): 2
PATEHA:
ZiEHI%RAS: [ 01 10 Jo 10 1] [ directaddress |
#B1E: XRL
(A) < (A) + (direct)
XRL A, @Ri

BOKEFN): 1
WITEHE: 1
ZiHFISES: [ 01 10 [O 11

BIE: XRL
(A) —(A) ¥ ((Ri))

XRL A, #data
BEKE (FH: 2
HITEER: 1

Zi#EHI%RAD: [0 1 1 0] 010 0] [ immediate data |
#1F: XRL
(A) « (A) ¥ #data
XRL direct, A
BOKE (FMH): 2
PITRHA:
ZiHEFIZES: [0 1 1 0] o0 10 [ direct address |
#1E: XRL

(direct) « (direct) - (A)
XRL direct, #data

BSKE (FN)
PATEHA:
ZiEHI%RAD: [0 1 1 0Jo o0 1 1] [ direct address immediate data |
#1E: XRL

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

ACALL addr 11
Function:  Absolute Call

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

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

ACALL SUBRTN

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

Bytes: 2
Cycles: 2
Encoding: [a10a9 a8 1] 0 0 1 0 a7 a6 a5 a4 | a3 a2 al a0

Operation: ACALL
(PC)« (PC)+ 2
(SP)«—(SP) + 1
((SP)) « (PC..,)
(SP)«(SP) +1
((SP))«—(PCis.)
(PC,50)« page address

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

OV is set if there is a carry-out of bit 6 but not out of bit 7, or a carry-out of bit 7 but not bit
6; otherwise OV is cleared. When adding signed integers, OV indicates a negative number
produced as the sum of two positive operands, or a positive sum from two negative operands.
Four source operand addressing modes are allowed: register,direct register-indirect, or
immediate.

Example:  The Accumulator holds 0C3H(11000011B) and register 0 holds 0OAAH (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 ARn
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:

[00 10 ]1rrr

ADD
(A)—(A) + (Rn)

2
1

[ 0010

ADD
(A)«—(A) + (direct)

[0101 | direct address |

[00 10 Jo11i

ADD
(A)—(A) + ((Ri))

1
[ 0010

ADD
(A)<—(A) + #data

[0 100 [ immediate 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 OAAH (10101010B) with the
Carry. The instruction,

ADDC ARO0

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

120
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ADDC ARnN
Bytes:
Cycles:
Encoding:

Operation:

ADDC A,direct
Bytes:

Cycles:
Encoding:

Operation:

ADDC A,@Ri
Bytes:

Cycles:
Encoding:
Operation:

ADDC A #data
Bytes:

Cycles:
Encoding:
Operation:

AJMP addr 11

[00 11 [21rrr]

ADDC
(A)—(A) +(C) + (Rn)

[ 0011

ADDC
(A)—(A) + (C) + (direct)

[ 010 1] [ directaddress |

[00 11 Jo11i]

ADDC
(A)—(A) +(C) + ((Ri))

[ 0011

ADDC
(A)«—(A) + (C) + #data

[ 0100 | immediatedata |

Function:
Description:

Example:

Bytes:
Cycles:
Encoding:

Operation:

Absolute Jump

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.

The label “JMPADR” is at program memory location 0123H. The instruction,

AIMP JMPADR

is at location 0345H and will load the PC with 0123H.

2

2

[a10a9 a8 0] 0 0 0 1
AIMP

(PC)« (PC)+2

(PCy0.0)<— page address

| a7 a6 a5 a4 | a3 a2 al a0 |

R R T IRA
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ANL <dest-byte> , <src-byte>

Function:
Description:

Example:

ANL ARn
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 ARO

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 PI, #01110011B

will clear bits 7, 3, and 2 of output port 1.

[01 01 J1rrr

ANL
(A)—(A) /\ (Rn)

2
1

[ 0101

ANL
(A)—(A) /\ (direct)

[0 10 1] [ directaddress |

1
1
[01 01 o011

ANL
(A)—=(A) A ((RD)

122
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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:

[ 0101 Jo1o0o0] [ immediatdata |

ANL
(A)—(A) /\ #data

2
1

[ 0101 Joo1o] [ directaddress |

ANL
(direct)«—(direct) /\ (A)

3
2

[ 0101 Joo11 | 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,/0V ;AND WITH INVERSE OF OVERFLOW FLAG
2

2

[ 1000 Joo10] | bitaddress |

ANL

(©) < (C) A (bit)
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ANL C, /bit
Bytes:
Cycles:
Encoding:

Operation:

2
2
[ 1011 Joooo] [ bitaddress |

ANL e
(C)—(C) A (hit)

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

Function:
Description:

Example:

Compare and Jump if Not Equal

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

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

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

CINE  R7#60H, NOT-EQ
: 1 ; R7 = 60H.
NOT_EQ: JC REQ_LOW ; IF R7 < 60H.
: .. LY.L : 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.

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

WAIT. CINE APLWAIT

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 PlI,
the program will loop at this point until the P1 data changes to 34H.)

CINE A, direct,rel

Bytes:
Cycles:
Encoding:

Operation:

3
2

[ 1011 Jo1o01 | direct address [ rel.address |

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

(€)1
ELSE
©) <0

124 38 S R TAT PR A A SHL: 0513-5501 2928 / 2929 / 2966 f&¥: 0513-5501 2969 / 2956 / 2947



STCO0C51RC/RD+ RS H HLIERT B 77 I3l :www.STCMCU.com  BEAQQ:800003751 STC — 4xBfiR KIB0SLEL ML kit 24 )

CJINE A #data,rel

Bytes: 3
Cycles: 2
Encoding: [ 1011 Jo101 [ 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
CJIJNE Rn#data,rel
Bytes: 3
Cycles: 2
Encoding: [ 1011 [ 1rrr [ 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: [ 1011 Jo0o11i [ immediate data [ rel.address |
Operation: (PC) «— (PC)+3
IF ((Ri)) < > (data)
THEN
(PC) < (PC) + relative offset
IF ((Ri)) < (data)
THEN
C)«1
ELSE
C)«0
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CLR A
Function:  Clear Accumulator
Description:  The Aecunmlator is cleared (all bits set on zero). No flags are affected.
Example:  The Accumulator contains 5CH (01011100B). The instruction,
CLR A
will leave the Accumulator set to 00H (00000000B).
Bytes: 1
Cycles: 1
Encoding: [ 1110 Jo100
Operation: CLR
(A)=0
CLR bit
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 5DH (01011101B). The instruction,
CLR P12
will leave the port set to 59H (01011001B).
CLR C
Bytes: 1
Cycles: 1
Encoding: [ 11 0 00011
Operation: CLR
(€) <0
CLR bit
Bytes: 2
Cycles: 1
Encoding: | 11200 [0010] [ 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 5CH(01011100B). The instruction,
CPL A
will leave the Accumulator set to 0A3H (101000011B).
Bytes: 1
Cycles: 1
Encoding: [ 1111 Jo100
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 5BH(01011011B). The instruction,
CPL P11
CPL P12
will leave the port set to 5DH(01011101B).
CPL C
Bytes: 1
Cycles: 1
Encoding: [10 1 10011
Operation: CPL o
(©) < (©)
CPL bit
Bytes: 2
Cycles: 1
Encoding: [ 1011 00 10| [ bitaddress |
Operation: CPL e
(bit) « (bit)

R R T IRA
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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 AR3
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:
Cycles:
Encoding: [ 11 01 Jo10 0]
Operation: DA
-contents of Accumulator are BCD
IF - [[(As0) > 91V [(AC) = 1]]
THEN(Ag,) < (Ago) + 6
AND
IF - [[(A)>91 V[(C) =1]]
THEN (A7) < (A7) + 6
DEC byte
Function:  Decrement
Description:  The variable indicated is decremented by 1. An original value of 00H will underflow to
OFFH.
No flags are affected. Four operand addressing modes are allowed: accumulator, register,
direct, or register-indirect.
Note: When this instruction is used to modify an output port, the value used as the original
port data will be read from the output data latch, not the input pins.
Example: Register 0 contains 7FH (01111111B). Internal RAM locations 7EH and 7FH contain 00H
and 40H, respectively. The instruction sequence,
DEC @RO
DEC RO
DEC @RO
will leave register 0 set to 7EH and internal RAM locations 7EH and 7FH set to OFFH and
3FH.
DEC A
Bytes:
Cycles:
Encoding: [00 0 1 Jo 10 0]
Operation: DEC
(A)—(A) -1
DEC Rn
Bytes: 1
Cycles: 1
Encoding: [ 0001 J1rrr
Operation: DEC
(Rn)«—(Rn) - 1

R R T IRA
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DEC direct
Bytes:
Cycles:
Encoding: [ 0001 Jo 101 [ direct address |
Operation: DEC
(direct)«—(direct) -1
DEC @RIi
Bytes: 1
Cycles: 1
Encoding: [ 0001 Jo11i
Operation: DEC
(Ri))—((Ri)) - 1
DIV AB
Function: Divide
Description: DIV AB divides the unsigned eight-bit integer in the Accumulator by the unsigned eight-bit
integer in register B. The Accumulator receives the integer part of the quotient; register B
receives the integer remainder. The carry and OV flags will be cleared.
Exception: if B had originally contained 00H, the values returned in the Accumulator and
B-register will be undefined and the overflow flag will be set. The carry flag is cleared in any
case.
Example: The Accumulator contains 251(OFBH or 11111011B) and B contains 18(12H or 00010010B).
The instruction,
DIV AB
will leave 13 in the Accumulator (ODH or 00001101B) and the value 17 (11H or 00010010B)
in B, since 251 = (13x18) + 17. Carry and OV will both be cleared.
Bytes: 1
Cycles: 4
Encoding: [1 0 0 00100
Operation: DIV

(B — Ve
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DJINZ <byte>, <rel-addr>

Function:
Description:

Example:

DIJNZ Rn,rel

Bytes:
Cycles:
Encoding:

Operation:

DJNZ direct, rel
Bytes:
Cycles:
Encoding:

Decrement and Jump if Not Zero

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.

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

DINZ 40H, LABEL_1
DIJNZ 50H, LABEL_2
DIJNZ 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 DINZ and one to alter the pin.

2
2
[ 1101 Jarrr [ rel. address |
DINZ
(PC) « (PC) +2
(Rn) < (Rn) -1
IF (Rn)>0or(Rn)<0

THEN

(PC) « (PC)+rel

3
2
[ 1101 Jo1o 1] [ directaddress | [ reladdress |
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Operation: DJINZ
(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: [0 0 0 0] 0100 ]
Operation: INC
(A) «— (A)t1
INC Rn
Bytes: 1
Cycles: 1
Encoding: [o00 0 0] 1rrr
Operation: INC
(Rn) « (Rn)+1
INC direct
Bytes: 2
Cycles: 1
Encoding: | 0000 [0 10 1] [ direct address |
Operation: INC

(direct)«—(direct) + 1
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INC @RI
Bytes: 1
Cycles: 1
Encoding: [ 0000 [0 11
Operation: INC
(Ri)—((Ri)) +1
INC DPTR
Function:  Increment Data Pointer
Description:  Increment the 16-bit data pointer by 1. A 16-bit increment (modulo 2%) is performed; an
overflow of the low-order byte of the data pointer (DPL) from OFFH to 00H will increment
the high-order-byte (DPH). No flags are affected.
This is the only 16-bit register which can be incremented.
Example: Register DPH and DPL contains 12H and OFEH,respectively. The instruction sequence,
INC DPTR
INC DPTR
INC DPTR
will change DPH and DPL to 13H and 01H.
Bytes: 1
Cycles: 2
Encoding: [1 0 1 0 Jo0o011]
Operation: INC
(DPTR) « (DPTR)+1
JB Dbit, rel
Function:  Jump if Bit set
Description:  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.
Example: The data present at input port 1 is 11001010B. The Accumulator holds 56 (01010110B). The
instruction sequence,
JB P12, LABEL1
JB ACC.2, LABEL2
will cause program execution to branch to the instruction at label LABEL2.
Bytes: 3
Cycles: 2
Encoding: [ oo10 Joooo [ bit address [ rel.address |
Operation: JB
(PC) « (PC)+3
IF (bit)=1
THEN
(PC) « (PC) +rel

R R T IRA
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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,LABEL1
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: [ ooo01 Joooo [ 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,
JC LABEL1
CPL C
JC 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 rel. address
Operation: JC
(PC) « (PC)+2
IF (C)=1
THEN
(PC) « (PC) +rel
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JMP @A+DPTR

Function:  Jump indirect
Description:  Add the eight-bit unsigned contents of the Accumulator with the sixteen-bit data pointer,
and load the resulting sum to the program counter. This will be the address for subsequent
instruction fetches. Sixteen-bit addition is performed (modulo 2%6): a carry-out from the low-
order eight bits propagates through the higher-order bits. Neither the Accumulator nor the
Data Pointer is altered. No flags are affected.
Example:  Aneven 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 IMP_TBL.:
MOV DPTR, #JMP_TBL
JMP @A+DPTR
JMP-TBL: AIJMP LABELO
AJMP LABEL1
AJMP LABEL?2
AJMP LABEL3
If the Accumulator equals 04H when starting this sequence, execution will jump to label
LABEL2. Remember that AJMP is a two-byte instruction, so the jump instructions start at
every other address.
Bytes: 1
Cycles: 2
Encoding: [ 0111 [0o0 11]
Operation: JMP
(PC) < (A) + (DPTR)
JNB bit, rel
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,
JNB P1.3, LABEL1
JNB ACC.3, LABEL2
will cause program execution to continue at the instruction at label LABEL2
Bytes: 3
Cycles: 2
Encoding: [ 0011 Joo0o00O bit address rel. address
Operation: JNB
(PC) « (PC)+ 3
IF (bit)=0
THEN  (PC) « (PC) + rel
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JNC el
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 LABEL1
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 J0000O rel. address
Operation: JNC
(PC) « (PC)+ 2
IF (C)=0
THEN (PC) « (PC) + rel
INZ el
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 LABEL1
INC A
JNZ LAEEL2
will set the Accumulator to 01H and continue at label LABEL2.
Bytes: 2
Cycles: 2
Encoding: [ 0111 J0o000 rel. address
Operation: JNZ
(PC) « (PC)+ 2
IF (A)#0
THEN (PC) « (PC) + rel
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JZ el
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 LABEL1
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: [ 0110 J0000O rel. address
Operation: JZ
(PC) — (PC)+ 2
IF (A)=0

THEN (PC) «— (PC) + rel

LCALL addrl6

Function:
Description:

Example:

Bytes:
Cycles:
Encoding:

Operation:

Long call

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

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

LCALL SUBRTN

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

3
2

| 0001 | 0010 addr15-addr8 addr7-addr0

LCALL

(PC) < (PC)+3
(SP) — (SP) + 1
((SP)) < (PCyy)
(SP) — (SP) + 1
((SP)) <= (PCys,)
(PC) « addr,.,
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LIJMP addril6
Function:  Long Jump
Description:  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.

Example: 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.

Bytes: 3
Cycles: 2
Encoding: | 0000 | 0010 addr15-addr8 addr7-addr0

Operation: LIJMP
(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 (OCAH).

MOV RO, #30H ;RO<=30H
MOV A @RO JA<=40H

MOV  R1,A ;R1<=40H

MOV B, @RI ;B<=10H

MOV @RI, PI ;RAM (40H) < = 0CAH
MOV  P2,P1 ;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 ARn
Bytes:
Cycles:
Encoding: [[11 1 0 J1rrr

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

Bytes: 2
Cycles: 1
Encoding: | 1110 [0 10 1] [ directaddress |
Operation: MOV
(A)« (direct)
*MOV A, ACC is not a valid instruction
MOV A @RI
Bytes:
Cycles: 1
Encoding: [[11 1 0 [0 11
Operation: MOV
(A) < ((Ri))
MOV A #data
Bytes: 2
Cycles:
Encoding: [ 0111 Jo 100 [ immediatedata |
Operation: MOV
(A)« #data
MOV Rn,A
Bytes: 1
Cycles: 1
Encoding: [ 1111 J1rrr
Operation: MOV
(Rn)—(A)
MOV Rn,direct
Bytes: 2
Cycles: 2
Encoding: [ 1010 [1rrr | directaddr. |
Operation: MOV
(Rn)«—(direct)
MOV Rn#data
Bytes: 2
Cycles: 1
Encoding: [ 0111 [ 1rrr immediate data
Operation: MOV
(Rn) < #data
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MOV direct, A
Bytes:

Cycles:
Encoding:
Operation:

MOV direct, Rn
Bytes:
Cycles:
Encoding:
Operation:

2
1

[ 1111 Jo1o01

MOV
(direct) « (A)

[ direct address |

2
2

[ 1000 J1rrr

MOV
(direct) « (Rn)

| direct address |

MOV direct, direct

Bytes:
Cycles:
Encoding:

Operation:

3
2
[ 1000 Jo1o01] |

MOV
(direct)« (direct)

diraddr. (src) |

MOV direct, @Ri

Bytes:
Cycles:
Encoding:

Operation:

2
2

[ 1000 Jo11i] |

MOV
(direct)«—((Ri))

direct addr. |

MOV direct #data

Bytes:
Cycles:
Encoding:

Operation:

MOV @Ri, A

Bytes:
Cycles:
Encoding:

Operation:

3
2

[0111]J01001

MOV
(direct) « #data

[ direct address |

1
1

[ 1111 Joz1z1i

MOV
(RD)) — (A)
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MOV @RI, direct

Bytes: 2
Cycles: 2
Encoding: [ 1010 Jo011i | directaddr. |
Operation: MOV
((Ri)) « (direct)
MOV @RI, #data
Bytes: 2
Cycles: 1
Encoding: [ 0111 [011i | immediate data |
Operation: MOV
((Ri)) « #data

MOV <dest-bit>, <src-bit>
Function: Move bit data

Description:  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.

Example: 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).

MOV C,bit
Bytes: 2
Cycles: 1
Encoding: [ 1 0 1 0 Jo 0 1 0] [ bit address |
Operation: MOV
(C) « (bit)
MOV bit,C
Bytes: 2
Cycles: 2
Encoding: [ 1 0 0 1 ]0 0 1 0] [ bitaddress |

Operation: MOV
(bit)— (C)
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MOV DPTR, #data 16

Function:
Description:

Example:

Bytes:
Cycles:
Encoding:

Operation:

Load Data Pointer with a 16-bit constant

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

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

The instruction,

MOV  DPTR, #1234H

will load the value 1234H into the Data Pointer: DPH will hold 12H and DPL will hold 34H.
3

2
[1 00 1]0 0 0 0] [ immediat data158 |
MOV

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

MOVC A, @A+ <base-reg>

Function:
Description:

Example:

Move Code byte

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

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

MOVC A, @A+PC

RET

DB 66H
DB T7H
DB 88H
DB 99H

If the subroutine is called with the Accumulator equal to O1H, it will return with 77H in the
Accumulator. The INC A before the MOV C 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 Joo11]
Operation: MOVC
(A) < ((A)+(DPTR))
142 38 O T AT BR A ] KMl 0513-5501 2928 / 2929 / 2966 f£3: 0513-5501 2969 / 2956 / 2947



STCO0C51RC/RD+ RS H HLIERT B 77 I3l :www.STCMCU.com  BEAQQ:800003751 STC — 4xBfiR KIB0SLEL ML kit 24 )

MOVC A @A+PC

Bytes:
Cycles:
Encoding:

Operation:

1
2

[ 1000 Joou11]
MOVC

(PC) « (PC)+1

(A) — (AyHPC))

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 1/0 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 MOV X.

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 MOV X 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 MOV X 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 1/0. Registers 0 and 1 contain 12H and 34H.
Location 34H of the external RAM holds the value 56H. The instruction sequence,

MOVX A, @R1
MOVX  @RO, A

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

[1110]Jo001i]

MOVX
(A) — ((RD))
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MOVX A ,@DPTR

Bytes: 1
Cycles: 2
Encoding: [ 1110 [00O0O ]
Operation: MOVX
(A) < ((DPTRY))
MOVX @Ri, A
Bytes: 1
Cycles: 2
Encoding: [ 1111 Jo0oO01i]
Operation: MOVX
(Ri))—(A)
MOVX @DPTR,A
Bytes: 1
Cycles: 2
Encoding: [ 1111 Joo000

Operation: MOVX
(DPTR)«—(A)

MUL AB

Function:  Multiply

Description:  MUL AB multiplies the unsigned eight-bit integers in the Accumulator and register B. The
low-order byte of the sixteen-bit product is left in the Accumulator, and the high-order byte
in B. If the product is greater than 255 (OFFH) the overflow flag is set; otherwise it is cleared.

The carry flag is always cleared

Example:  Originally the Accumulator holds the value 80 (50H). Register B holds the value 160

(OAOH). 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.o— (A)X(B)
(B)15-8
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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: Itis 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 pP2.7
Bytes: 1
Cycles: 1
Encoding: [0 0 0 0Jo 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 ARn
Bytes:
Cycles:
Encoding:

Operation:

ORL Adirect
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:

[010 01 rrr

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

2
1

[01 000101

ORL
(A)— (A)V (direct)

| direct address |

[01 00011

ORL
(A)— (A)V((RD)

2
1

[0100]Jo0 100

ORL
(A)— (A)V #data

| immediate data |

2
1
[0100Jo0 10

| direct address |

ORL
(direct)«— (direct) \V (A)

ORL direct, #data

Bytes:
Cycles:
Encoding:

Operation:

3
2

IR S 5 Tel : 13922829991 A i i) Tel : 13922805190

[0 1 0 0o o 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, or OV =0:
MOV  C,PL0 ;LOAD CARRY WITH INPUT PIN P10
ORL C,ACC.7 ;OR CARRY WITH THE ACC.BIT7
ORL C,/ov ;OR CARRY WITH THE INVERSE OF OV
ORL C, bit
Bytes:
Cycles:
Encoding: [ 0 1 1 1 Jo 0 1 0] [ bit address |
Operation: ORL
(C) « (C)V (hit)
ORL C, /bit
Bytes: 2
Cycles: 2
Encoding: [ 1 0 1 0 [0 0 0 0] [ bitaddress |
Operation: ORL (
(C) « (C)V (bit)
POP direct
Function:  Pop from stack
Description:  The contents of the internal RAM location addressed by the Stack Pointer is read, and the
Stack Pointer is decremented by one. The value read is then transferred to the directly
addressed byte indicated. No flags are affected.
Example: The Stack Pointer originally contains the value 32H, and internal RAM locations 30H
through 32H contain the values 20H, 23H, and 01H, respectively. The instruction sequence,
POP DPH
POP DPL
will leave the Stack Pointer equal to the value 30H and the Data Pointer set to 0123H. At this
point the instruction,
POP  SP
will leave the Stack Pointer set to 20H. Note that in this special case the Stack Pointer was
decremented to 2FH before being loaded with the value popped (20H).
Bytes: 2
Cycles: 2
Encoding: [ 1 1 01 Jo 0 0 0] [ direct address |
Operation: POP

(direct) — ((SP))
(SP) « (SP) - 1

R R T IRA
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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:
Cycles: 2
Encoding: [ 1 1 00 Jo 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 OBH. Internal RAM locations 0AH and OBH
contain the values 23H and O1H, 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
(PCis) < ((SP))
(SP) + (SP) -1
(PCr.0) «— ((SP))

(SP) « (SP) -1
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RETI

Function:
Description:

Example:

Bytes:
Cycles:
Encoding:

Operation:

RL A

Return from interrupt

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.

The Stack Pointer originally contains the value OBH. 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.

1
2
[00 11 Joo 1 0]

RETI

(PCis3) < ((SP))
(SP) < (SP) -1
(PC10) < ((SP))
(SP) < (SP) -1

Function:
Description:

Example:

Bytes:
Cycles:
Encoding:

Operation:

Rotate Accumulator Left

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.

The Accumulator holds the value 0C5H (11000101B). The instruction,
RL A
leaves the Accumulator holding the value 8BH (10001011B) with the carry unaffected.

1

1

[0010]Jo0oo01 1]
RL
(An+1) < (An)
(A0) — (A7)

n=0-6

R R T IRA
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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 Jo0o 0 1 1|
Operation: RLC
(An+l) < (An) n=0-6
(A0) — (©)
(C) — (A7)
RR A
Function:  Rotate Accumulator Right
Description:  The eight bits in the Accumulator are rotated one bit to the right. Bit O 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: [ 00 00 Jo 0 1 1]
Operation: RR
(An) < (An+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 Jo 0 1 1]
Operation: RRC
(Ant+l) — (An) n=0-6
(A7) —(C)
(C) — (A0)

150

B E L THIR A

SHL: 0513-5501 2928 / 2929 / 2966 f&¥: 0513-5501 2969 / 2956 / 2947



STCO0C51RC/RD+ RS H HLIERT B 77 I3l :www.STCMCU.com  BEAQQ:800003751 STC — 4xBfiR KIB0SLEL ML kit 24 )

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:
Cycles:
Encoding: [ 1 1 01 Jo 0 1 1]
Operation: SETB
O)«1
SETB bit
Bytes: 2
Cycles: 1
Encoding: [1 1 0 1o 0 1 0] [ bitaddress |
Operation: SETB
(bit) — 1
SIMP  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 Jo 0 0 0| [ reladdress |
Operation: SIMP
(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)

2
1
[1 00

SUBB
(A) « (A) - (C) - (direct)

1 Jo 1 0 1] [ directaddress |

1
1

[1 00

SUBB
(A) —(A)-(C) - ((RD)

1Jo 1 1]
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SUBB A, #data

Bytes:
Cycles:
Encoding: [1 0 0 1Jo 1 0 0] [ immediatedata |
Operation: SUBB
(A) < (A) - (C) - #data
SWAP A
Function:  Swap nibbles within the Accumulator
Description:  SWAP A interchanges the low- and high-order nibbles (four-bit fields) of the Accumulator
(bits 3-0 and bits 7-4). The operation can also be thought of as a four-bit rotate instruction.
No flags are affected.
Example:  The Accumulator holds the value 0C5H (11000101B). The instruction,
SWAP A
leaves the Accumulator holding the value 5CH (01011100B).
Bytes: 1
Cycles: 1
Encoding: [ 1 1 00 Jo 1 0 0|
Operation: SWAP

(Aso) <<= (Ard)

XCH A, <byte>

Function:
Description:

Example:

XCH A /Rn
Bytes:
Cycles:
Encoding:
Operation:

XCH A, direct
Bytes:

Cycles:
Encoding:
Operation:

Exchange Accumulator with byte variable

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.

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.

[11 00 J21rrr
XCH
(A) <= (Rn)

[1100]o0101
XCH
(A) <= (direct)

| direct address |

R R T IRA
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XCH A, @Ri
Bytes: 1
Cycles: 1
Encoding: [ 1100 [0 11 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: [ 1101 [0 11
Operation: XCHD

(Ass) <= (Riso)

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 0AAH (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:

[01 10 ]1rrr

XRL
(&) — (A) A (Rn)

[0110]J0101

| direct address |

XRL

(A) < (A) A (direct)

1
1

[01 10 Jo11i

XRL

(A) — (A) A ((Ri)

2
1

[01 100100

| immediate data |

XRL

(A) « (A) A #data

2
1

[01 100010

[ direct address |

XRL

(direct) «— (direct) A (A)

XRL direct, #data

Bytes:

Cycles:
Encoding:

Operation:

3
2

[01 100011

[ direct address

immediate data |

XRL

(direct) « (direct) A # data

R R T IRA
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e~ NI .
F6E PHTRS

T R G N CPUR A X M K S S B Se i Ab B BE ST R B .

2 g b HLCPU IEFE AL B SRR S I A S R AR T B2 G K, BRCPUEMF 2410
HCAE, Hmahsx /Mg aF M, AEEUE, BERERG SRR, 4aLERN T
PE, PSRN W, SEIX R Ihae B ERAFFR A W R S8, 17 CPU A B 13 SRR 9
Wil . FAHLEI W RG— R R AR, 2 LA WE R R CPUIE SR iR W, ELSRONE
AR5 I, I A E AECPUAIL S e S8 — A R IR i 37 SR F ) o 388 5 AR B DRI 1 8 B 2% S HE
B, fL oAb i S S AR B e W oR IR, B B — AN R — MRS g . CPULE 2 S
AR S 2% i B i T R T 3K

M CPUIEFEALEE — A rh WG SR I (BAT AR R T IRS R » RET Ab—1
PR LB R B TG K . WIERCPURRSE B 452 % S5k Hh Wil I IR 5 F2 7, o 22 A BAR O
R R WE SRR, LS, R ERE P WIR SRR, XIS ERE .
KRR R RGN Z bW RS, WA W EDIRE R W RGO BB B RS

STC90C51RC/RD+ £ 41| B Fr LAt T 8/ il SR VB, & A1140 B2 AME6 i B0 (INTO).
SERF IR0, AR ITL(INTL) eSS Leh i, R SS2rbilbi . B35 O (UART) il . 4035 ehii
2(INT2). AP Bi3(INT3). T (0 ch T 0 LG 4 i i e 4. P AT AR 56 v B o v
(EANE.7) BAH I A 7 1 7o VR K B M AT A IR PR i =K, to ] DUFH $T A0 I 16w BB 7o 10 7 Sk 38
CPU [ AH B 1 H W7 B s A — AN i o] DUF 800 S r oo gz ) o sl R Ik ES s —
A AR e o B T AR BB . m i e ) R W SR T AT R AR Se g i, Rz, A
P 9 1 H W SRAS AT DT W i A0 S 2 S [RIAR S i B >4 7 AR [R) 000 26 2% 1 Hh W () B = A=
b, 5 R AR IR SR U R G S NIE A FR . STCO0CS51RC/RDA+ 2 41 B KL A 45 v Iy A 1A
RPN 36-1HT75:
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®6-1 P EIIRF

S/ [ PR R | .. . . .
AR S A . PRAEHO| ILoE | L5 | TUSBH3 | v s 1t o e e
S = Lo L 2 a3 =R o 3ok
PR | P wE B0 | o1 | @2 | (R PRI SRER AL | A AR Vs AL
Hi (IPH,IP)

INTO :

! 0003H|  O(highest)| PXOH, PX0| 0,0 [0,1]10]| 1,1 IEO EXO/EA
G ) (highesy

Timer 0 |000BH 1 PTOH,PTO| 00 |01]|L0| 11 TFO ETO/EA

INTL

! 0013H 2 PX1H,PXx1| 0,0 |0,1]10| 11 IE1 EX1/EA
(HME R 7 L)

Timerl |001BH 3 PTIH.PT1| 00 |01]|10| 11 TF1 ETUEA

UART |0023H 4 PSH,PS | 00 |01|10]| 1,1 RI+TI

Timer2 |002BH 5 PT2H.PT2| 00 |01]|10| 1,1 | TF2+EXR2 (ET2)/EA

INT2

! 0033H 6 Px2H, Px2| 0,0 [0,1]10]| 11 IE2 EX2/EA
(HM5 7 2)

INT3 loosBH| 7 (lowest) PX3H,Px3| 0,0 |0,1]|10| 1,1 IE3 EX3/EA
(AhHIT3)

I e BRI N RS IR D) RE 95 A7 SR IPH AP A R, PR i S 2 o U4, iR Rt
EIPELXICON, B4 W fe st {4, SE5E8051 5 )7 LM 4 - T Sa 2t e 4k 4 -

IR HICIE 5 ifs, W&y S e s, .

void Int0_Routine(void) interruptO;
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 HETLE

STC90C51RC/RD+ £ 41 . i HLIK BT & Ge 45 44 7 it B i B 6- 1T

- 2l R
i Fe VR il 2 A7
il 25 A7 7% v
* IP, XICON, IPH NS
IE, XICONZF f7-4% 251752 S e gk
TCON.0/IT0=0 >0 EA PXOH, PX0
EX0 —
INTO —o— IEOf——"0 o8 4 high
TCON.0/IT0=1 | PTOH,PTO| o
. ETO g : Oyl 1
Timer0 / TF) —————p—o— oo o O
L4
_ PX1H, PX1
TCON.2/IT1=0 S 00y o4 10
INT1—0 o3 —> 1,1;
TCON.2/IT1=1
PTIH, PT1| ¢¢
_ e LN )
Timerl / TF1 o g S LL)
PSH, PS
RI—J> ==
UART TI 1° -8 11 i
- | PT2H,PT2| (9 gg}g
[os - 0,1 N
. TE2 o =) 10
Timer2 EXF2 :):)—.—o/—a)l/c 0§ . Ll
|
|
- [ >0 PX2H, PX2
XICON.0/IT2=0 EX2 I 2 000 oy .
INT2—o IE2H—0—oo g = RN
XICON.O/IT2=1 | "
|
_ 0 I PX3H, PX3
XICON.4/IT3=0 > EX3 g NN 10
INT3—o IE3[—0o —"0 08 mEEEN
XICON.4/IT3=1 l
| v
I low
|
EA:
‘\Global Enable
EA

[K6-1 STC90C51RC/RD+Z %I I RG 451
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ANERFEITO(INTO). AR A WTL(INTL). b3 o i 2 (INT2) A1 40 5 v T3 (TNT 3) Bk AT A Fi
fil ke, T BRI . 3 SR DA A A B AR A AL T A A A TCONHT Y IEO/TCON. 1,
IEL/TCON.3. IE2/XICON.2F1E3/XICON.5, 4458 rh b Ak 55 F2 e gl e 97 J, -+ BT SR A A
IEO. IE1l. IE2FIIE3Z HBh#iE0. TCONZ 745+ ITO/TCON.O. ITLU/TCON.2, IT2/XICON.O
FIT3/XICONAYE T AN W0 1. 2RI 2K P i & 77 :Uid 72 T FEnT ik 77 0. wnRiTx =
0(x = 0,1,2,3), HARGLEINTX(X = 0,1,2,3) IR FUE P 5 7T =R A R W . iR 1T = 1(x
=0,1,2,3), MARGEINTX( x= 0,1,2,3) I T BEIH 5 AT 2B SN f k. 4138 $ 7 0(INTO).
AMERPITL(INTL). AR T 2(INT2) A0 403 v W 3(INT3)348 1T LA 045 5 17 L M o el o e

SE I 2RO FN L[ BT SR AR EAL R TFOMTFL. 52 I 8 T A7 8 THX/TLX(X = 0,1)¥m tH i, i
HARENTEX(X = 0,1) 4 B AL, ERf Al kA . S8 AL LT 1% e i 2R i, e as
S AR EALTEX(X = 0,1) 2 i F 5 4

24 AT S b RT3 SRR G T R TR 3 AT 10 1R 32w W SR AR B A2 TTH BT AT — AN B 1
&, HATOHWE S A

SE I 48 2101 W0 SRR B AR TR2FIEXF2. Y58 I 2% A7 A7 4 TH2/TL 2% tH i, i A bm A7
TR2 4 B AL, ERT ARl A . 5 WL LPAT 1208 ) 45 FR TR, 5 B 28 1 v H b 2 A7
TR2& WA IE FR . MEXEN2=1 HLT2EX F Bk AL P AL Ff SR B e i, EXF2E AL, 2 I 22 rp Wy fi
RERT, EXF2=tKg 8 CPUM W7 7] A PHAT e B 2 2R BT A2 7

FA T R AT N A SE U R6-2FR -

*6-2 Ikl
HH T fil AT N
INTO _ 1\ ; _ 0y s
(BhHIO) (ITO/TCON.0 =1): FR##  (ITO/TCON.O = 0): i HL
Timer 0 JE I 280
INT1 — 1) RIS — ) X
(SR L) (ITL/TCON.2 =1): FF&#s  (ITUTCON.2 = 0): fik Hi°F
Timerl 7€ B 25 1vi
UART RIS 5E Y,
Timer2 JE I 28 29
INT2 1y RS — ) s
SR 72) (IT2/XICON.0 = 1): FB&#:  (IT2/XICON.O = 0): {H°F
INT3 — N\ ; — - X
(SR 3) (IT3/XICON.4 = 1): FF&  (IT3/XICON.4 = 0): {1 ~F
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6.2 HETE 7S

. fr bk & £ .

= -

R fiik Wt | yen L | Hff
IE Interrupt Enable | A8H | EA | - | ET2 | ES | ETL | EX1 | ETO | EX0 |0X00 0000B
P Interrupt Priority BSH - | - [ er2a[ps[prifpexi]pro] Pxo x00 0000B

Low
IPH |nterrl:_r|)itg|:r’]ﬂ0rlty B7H | PX3H | Px2H | PT2H | PsH | PT1H | PX1H [ PTOH [ PXOH 0000,0000B
Tcon  |Timer/CounterOand) g, 1 [TR1 [ TF0 J TRo [ 1EL [ 11 [ 1E0 | 1T0 ] 0000 0000B
1 Control

SCON Serial Control 98H |[sMo/FE| sM1 | sM2 | REN | TB8 | RB8 | TI | RI |0000 0000B

T2CON Tlmecl;/oCr:]ct)ruor:terZ c8H [Tr2]exrz]rek] Tok [exenz] Tr2 | cir2 [crRLz| 0000 0000B

XICON AuxHCI:agzt:QIterupt COH [ px3] eExa [ 13 | 113 | px2 | Ex2 [ 1E2 | 112 [0000 0000B

Li%EPﬁJEH 1 5 STC90C51RC/RD+ £ 51 H1 A AL IS AHSC O A r 74, T IHE —Huxd Bk
AT 4

1. Rl 1215 F FES IEFAXICON

STC90C51RC/RD+ £ 41| . HLCP USRS A Wil i) FF i Bl B e, 4 — N R W R 2 75 % Fo o
Wr, A2 PSR T AR AR RIE (b NABH) FIXICON (HulibHCOH) #5if). ZFfE5RE
FA% 2R

IE: J W oir2ifrds (R4 SH4k)
SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO
IE A8H name | EA - ET2 ES | ET1 | EX1 | ETO | EXO

EA: CPURE I AavristiIfr, EA=1, CPUJTH i, EA=0, CPU/REFTE I,
EARIVE F 25 Fh 7 SOV T B Rz il o B35 w2 S SZEATE 1 Hovkd &2 - Wi B
L R BT o VR4 A 4%

ET2: SERTATERST200% b W fo ¥ fr . ET2=1, R ¥FT2thkr, ET2=0, 25 1ET2tlkr,

ES : BTl W avrfi. ES=1, SVFHATH1IH W ES=0, ZEibH4T O,

ET1: @IS TIRR KW v fr. ET1=1, AR TIHW; ET1=0, 2 ET1H.
EX1: Al R vrfiz. EX1=1, AVFAMBHWLHW: EX1=0, &AM Ei4 .
ETO: TOM%: Wt favrfr. ETO=1, fLFTOHWT; ETO=0%% LTO M.

EXO0: Ao W i fir. EX0=1, RVFHlr; EX0=0%% (|- rfii7.
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AT A XICONFRG T
XICON : 4Bl izl o f2as  (n] fir F-4k)
SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO
XICON COH | name | PX3 | EX3 IE3 | IT3 | PX2 | EX2 | IE2 | IT2
PX3: BN RSN 3L Ae o &, R SE Fds ¢ i [PXH3, PX3]=[0, 0]; [0, 1]; [1,0];
(1, 1]kksE .
EX3 : IR ERL, VPN W3R WibiiE ko, ARk 3
IE3 : A& W3 rF WHiE RAREAL, Wk RO )G, TE3=1, AT BEfF B aiE %
IT3: 4ubAr e fF B AL, SMESH T3 T i b s 4 eAr B RS 0, AR P ik &
HT
PX2: BARSNT W2 e g m, e Bm %l [PXH2, PX2]1=[0, 0]; [0,1]: [1,0];
(1, 1]kdE.
EX2 : W E KL, RVFSMEE T iEso, A2 .
IE2 : AhESH b2 Wrig sSRER &AL, WS FRAL S, TE2=1, W HAE % .
IT2: b Ar A B AL, SR W20y B BEvR R W i r e RS I, AR ik
kT

STC90C51RC/RD+ &5 B S L E A7 LA G, IEFMXICON#EEO, AT E “17 8
“0” IEFIXICONFHRL AL, SEI Fo VR B AE 1k & Hp TR R e T RS, 5 5 — AN A s o v
e W 20 [ B A3 CPUSFJECH i o BT IE R XICONR) P 25 1T e A7 34 5 4k 528 (SETB BIT;
CLR BIT) , Al i#/Ei84 52 (EIMOV IE, #DATA, ANL IE, #DATA; ORL IE,
#DATA; MOV IE, A% .
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2. UL RITHIF F 85 1P/ XICONFIIPH
B4 8051 L i LA AR TR e, BV e AR e 2%, mT LASEEE B 2% Hh Tk & .
STC90C51RC/RD+ R 1| 5. Fy ALt ik 15 B BT 48 I KRk Th 6 25 A7 4 (TPH) Hh AR LA, Al HE Hp b
AR B AN TR e, Wi AR EIP, ATt de B REMWLS, 51480515 F L
PR 2% R TR S 2 e A e A
— A EFEPAT MRS o h BT REBE = e e b W T T, (B RER: 59— AN Se b T i
T, —EPATRIE R, BRREEARETI, iR B3R5 5 B AT — 2484 4 B NLET 1 R
WrH g . LA iR wT US40k R T P 2% JE A«
LARAR S 20 W mT gl s AR e g b W R i, R ZANRE S
2 A —Fh T (N R B OERARG) , — BAARIMRR, A2 S KR 2 W BT e ik
STC12C5410AD F 51 51 HLI - P9 &AL Ja G4 il 25 A7 4 s = Xan F
IPH: H WA ot 2 42 1) 25 A7 i ey OS] A7 3H4k)
SFR name | Address | bit B7 B6 B5 B4 B3 B2 B1 BO
IPH B7H |[name| - - PT2 PSH | PT1H | PX1H | PTOH | PXOH

XICON : #fighrb izl ?r /74 (AT 41k)
SFRname | Address | bit | B7 B6 B5 | B4 | B3 | B2 | BL | BO
XICON COH | name | PX3 | EX3 | IE3 | IT3 | PX2 | EX2 | IE2 | IT2

IP: bt se gzl a2l (AT 4z F-4k)
SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO
IP B8H name | PX3 | PX2 PT2 PS | PT1 | PX1 | PTO | PX0

PX3H, PX3: A1 i34k e g4z il fr
PX3H=0HPX3=0f}, #}krH i3 Akt s - Wt (5 4%0)
PX3H=0HPX3=1HF, AR W3 BRI e g b T (g 1)
PX3H=1HPX3=0/f, 4Nk W3 B mf e g b (5 2)
PPX3H=1HPX3=11}, 4B Wr3 s i e g il (5 443)

PX2H, PX2: A b W24k e gz il A o
PX2H=0 H.PX2=0f, ANk b2y ARt 56 2% o b (156 440)
LPX2H=0 HPX2=1ff, #MiBrH W2 AR e g b (5 1)
HPX2H=1HPX2=0M}, #MiSrfWr2 8 st e g il (5 202)
PX2H=1HPX2=11}, #MaBrh W2 A m i se g b (5 443)
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PT2H, PT2: i gs2 Wit Se e gz il fir .
HPT2H=0 HPT2=00, & 22 W A kit Je g b (fit /e 440)
HMPT2H=0 HPT2=11}, & 22+ Wi BRIt e i (DL Fa 1)
HPT2H=1HPT2=01}, &M 252 WrNE e (P /e g2)
MPT2H=1HPT2=11f, & 22 i A i e Se g b (fe e 243)

PSH, PS: 5 Ol Wik e iz it .
24PSH=0 H.PS=0f, i 11 i AR S 2 b 7 (B 56 20)
2PSH=0 H.PS=1/, # 11 M ABARAL 62 b b (TR 5624 1)
MPSH=1HPS=0}, = 19 W AR &g b (P52 2)
MPSH=1HPS=1}, & 119 W7 e e e o 2 b (P15 243)

PT1H, PT1: 2} 3819 Wil segedz il fir.
MPTIH=0HPT1=08/}, & &1 b A sl e g W (56 220)
MPTIH=0 HPT1=1i}, i &1 Wr s ieth s g i iy (fh 52 1)
HPTIH=1HPT1=08, &R 2F1H WA mILeg b (PLFage2)
MPTIH=1HPT1=1/}, & &1 b A s e g A W (e 5 243)

PX1H, PX1: &b i 1 S gz il A o
PX1H=0HPX1=0f}, #hikrh i1y sl e g o i (5 440)
BMPX1IH=0 HPX1=1H}, M b LA e 2 h b (P e 2% 1)
HPX1H=1HPX1=0ff, MR LAR Rt e g b (5 2)
MPX1H=1HPX1=1fF, ~hErh WLy 5 e o 4 i (5 243)

PTOH, PTO: 2} 250 Wit Se ez il 7 .
PTOH=0HPTO=08, & 250 Wi ALt Fe g i (52 4%0)
HPTOH=0 HPTO=1/}, &M 250+ WrNBURIL e i (P Fedkl)
HPTOH=1HPTO=0/, & 250 Wi m it sa g i (/e gk2)
MPTOH=1HPTO=18}, &M 250 Wi i m L Je g b i (P 5a4%3)

PXOH, PX0: 4k W0t e ez il fir.
2PXOH=0H.PX0=0F, 4Nk W0 A AR S B (115 2%0)
PXOH=0 HPXO0=1H}, #hkrH W0 iRt s g v i (o gi1)
HPXOH=1H.PX0=00F, #Mirh k0 AHE mi it S g il (L Je 22)
PXOH=1HPX0=1ff, 4Nk W0 i m i se g i (5 443)

TR e A ) B A7 AR IPANIPHI S A2 A R r P AR B “17 FIi “07 o (HIPF A7 ]
frdedE, BrCAn] AR S Bl T B TR S BRNIPI N A . TIPHEF A7 2 I N 25 R BeH =11
PEEFE A KR H . STCI0C51RC/RD+ZF . Fr HLE AL 5 IPAIIPHIZ A00H, #4359 (%
S .
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3. ERTEE/ T M BITHIF FEETCON
TCONE I ZH/H AL TO. TLA ARG B A7 4%, IR BIFTO. TLvE i Wi Al ok i =k

4%, TCONMS IR

TCON : SERf 28/ Hgs sl %8s (R 3H0k)

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

TCON 8H |name | TFL| TR1 | TFO | TRO | IEL | IT1 | IEO | ITO

TFL: Tl WibrE. T RVFTTECLE, APIME G INLTH . 277 A8 i H i i AR
“1” TF1, [MCPUISRIr, — EARFRRICPUMR Ry, A dhfifEiE “0” (Hafh
EHAE “07 ) .

TRL: ERZR1AEITEHIAL.

TFO: TO#:H HHWibs&. TOW VP E, MAMETFGEINLITEEL, 277k e, i &
“1” TFO, [MCPUWRA, —E{RFFCPUMN %I, 7 HEEHE0 (tal iy
HAFIFO) .

TRO: EW #20HBITIEHIAL,

IEL: AhEfrpWiLig sk (INTL/P3.3) krik. IE1=1, ShEE-HWTHICPUIER T, 24CPUN N %
S RS €07 1EL.

ITL: AR BT L 7 Y2 3k 36 37 . 1T1=0, INTL/P3.38] I I (A o P45 5 Al fod o 40 35 v
1. I1T1=1, AMESHIBILA T Rk 77 K.

IEQ: AP 0% kB (INTO/P3.2) #rik. IEO=14MEHIT0ICPUIHRH I, 4CPUN 4}
AW, AEAEE 07 IE0 GhE D .

ITO: Ah3p b IO WiJE 2 B % 7 . 1T0=0, INTO/P3.25| il - [ {6 e S 1] firh 2 41 28 v 1670
ITO=1, AMHBHWI0N T Rl &k 75 .

4. BHITOEHIZFFERZSCON
SCON N HAT 45 27 4785, SCONME U T -

SCON : H 47 ¥l %78 (A7 F-4b)

SFR name | Address | bit B7 B6 B5 B4 | B3 | B2 | BL | BO
SCON 98H | name | SMO/FE | SM1 | SM2 | REN | TB8 | RB8 | TI | RI

RI: A7 OMECh bR & . 35 5f A7 D LR e HLDA T RO TTAE, DA el 31 28 8 7 i
Bl #HUOrL, 20 3LAE HSM2=0F, R Yl BfE A AT B 2 E AT R
75 287 3 TAE HsM2=18F, TS E B 29 BARRBS A5, [FII iR EE U B
AEAT a1, RTJ91367R B3 4T 1 1IE [ CPU FR 75 rh BT Csdfe b ), RTAA 47 ey FH /- f v
W R 25 A2 P

Tl HEATOLRERWRRE. BT 01T RR0RER, &M RIEESMEE, mEFEL 20
T, Ry 3 KA, EREE ISR B 1. TI=138R 547 L 1LIEFE[AICPU
HAE A I CRIEFR IR » [EREZE R, CPUMIR A SR WIE R, e mP AT h RS2
BFIEABTIES, TIAAHH PR RS T S E.

SCONZ A7 a% AN 5 I 5%, 7EMATENA.
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3. ERTES/ I B8 215 88 T2CON
TCONNE I 28 /TH A8 TO. TLRFE b 748, [RIBWBIAETO. TL13% H A Wil A A6 1 3R
rHIESSE, TCONM IR
TCON : JE &8/ THEds h e hl B /rds (W AL3Hk)
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. Er2s2s B BAL, WA HMAER. MRCLKELTCLK=1 K, TF2
BASEN
EXF2: BT #R24MBinE . MEXEN2=1 HT2EXH) S Bk =L Fi SR B E 340, EXF2Efr. EHT82
TR, EXF2=DRECPUM ATl AL AT eI 252 i FREF . EXF2Ar 2 4K
&R, BN/t Bae i (DCEN=1) 1, EXF2AR4: 5] i
RCLK: HEUSth#hdrd . RCLKEAIRT, 5025200 % Bk B 47 DA X LA 3 i it
Bl RCLK=ORJ, 2 i 28 1 H Bk VR Az iiens gh
TCLK: AIEBRT8PFRE. TCLKEALR, 22321 Ak R 5 AT DR R LR 3 4 ik Bt
Bl TCLK=0B, e i 28 1 H Ak VR A A a2s i e
EXEN2: SERFER24MiaetnE . S BN B @i 882 R ENFAT OB 8EF, SUYFT2EXH B2
PR SR A . EXEN2=0 B, T2EX(HBEARXT 2 i 2820 %%
TR2: EBT#R2/830/F1ILIEHIAL. B 1H 5 3 e i) 28
CIT2: SERmt8s/ iFHsiese. CER82)
0= PNEBER# (0SC/12 TK0SC/6)
1 = AMBFA S CT R kA
CP/RL2: #fi%k/ BEiskrE. BAr: E XEN2=1 I, T2EX [KFABKEF~ERIK. HZ: EXEN2=0
B, eI de 2 B T2EX 1) Sk AR # T 2 i 48 H Bh E %% . MRCLK=1 E{TCLK=1H,
AL TE R L e B AR SR i N Bl EE A
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6.3 FETLIER

STCO0C51RC/RD+ R 51l # P LI AT (¥ Wi A B AT A4S rR BT S8 4, X 13 2 rp i SR Y5
AR AL R WA e b T, AT B P I IR S AR R R . — AN IEFE AT IR
Se P RER S RS G P W R i, (EANBER S — MIRIL R Gh Wi b i, — BT RIS,
BERAHESRET, RIAEFEF 5 FAAT — 258 A BEMIROHT IO T T R3S o LR BTk AT 19 4
N TP 2R AR

VARSI rh Wl g L SE g W b, [ Z AN
2 AR — b iy (NVE R R POLRARS) » — BAFBINEARL, A2 FEAE 1R 2 W o

2[R IS 2 TUA R — A S 2 i vp B SR I, WS — /NSRS B AR S5, Bk T N SR 2R IR
o XA TGN HEN, R AFE S — MBIt /e 245, STCI0C51RC/RD+ R 41 H.
Fr AL A A S R O R

e 147 958 NG
INTO (highest)
Timer 0
NT1
Timer 1
UART
Timer 1

INT2
INT3 (lowest)

N o agMwdhE O

WARAEHC EF AR, PR AWK SRS kS, Fan:

void Int0_Routine(void) interruptO;
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) interrupt5;
void Int2_Routine(void) interrupt 6;
void Int3_Routine(void) interrupt 7;
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6.4 FRETALIE
MR A T BB CPUMR S, EFRF T, B ORI PAT O T A

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

Fh TR 55 R TSRS A2 Wi A A — 22454 . TSRBARETT (P IR [A]) 35 2 45348, H5PCIE
MA ], IR EORI PR E, 25 W EREF W7 R AR 4k SE 304 T

BRI NI, R BRI P TS PO AU AR O R A B, R R A A X 8
R I R 55 R P R A bk o % R ISR S5 AR N il CBIAR T ED Oh:

L AT IEBIAAT TR 2 i AT e B
2. PCIEBUEAR;

3. BRI

4. BHAE[R] 25 59 HeAt o b

5.

6

SRR SRICTE
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

2 CEERPAT R B, SRR BRSO SRR A shEE . TR R Db T
PR AAAESs FIG3 r, FTUL BRI 14538 2l N Bk AL F8 4, s A 7 1) & (X (LJMP
MAIN) .
EE AREAIRETIE AU ERETIHE S

RETHE 4 BRI REFE HIPCI 1] 31 J5 ke b W ()3 77, {HRETHE A WA T Wik S O A fi
KEsHIThEE, WS RGBS IR WIIEIT, H)5 R 25 R s R g 1w ki ok At
M .

5 P AE R W IR S5 FE e AR HEAT TONARBRAE, WIAERETIHE A S0 AT AT B HE AT AH B H AR
£, BILEAF AR 55 FE R FFPUSHEE 4 5POPHE A M A Y, 75 AN BE 1E AR [m] B 5
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6.5 FPMERAR T

SMER R ITO(INTO). AMER T TL(INTL). SMERrh T2 (INT2) A0 4h 55 o T B(INT 3) A W i ik 75
3, B R 7 2R T ik ok 7 2

T SR TYAN NGB A I i bR S AL AL T 2947 28 TCONH I IEO/TCON. 1, IEZ/TCON.3. IE2/XI-
CON.2FHIE3/XICON.5. YA Wi il 55 72 5 B Js - h & SR br B AZIEO 1IEL. 1E2FNIES
2 HBEHE0. TCONZFAZER T HIITO/TCON.O. ITL/TCON.2. IT2/XICON.OFIIT3/XICON.4¥5E
TANEAEI0. 1. 2F3RAK FE Pl 7 2 2 R R AR 7 . i ITx = 0(x = 0,1,2,3), B4
REAEINTX(X = 0,1,2,3) IFR I 2ME P 5 T P2 AR A b . anRITx = 1(x = 0,1,2,3), A4 R%:
FEINTX( x= 0,1,2,3)BHR I T MUY J5 AT AL AM s p T Ah 88 BT0(INTO). AN B L(INTL). 4h
P e T 2(INT2) R 403 o I S(INT 3) 345 7T LA T4 B 1 LM o e o s nge

H T R G RAB BP0 MG R W 5| SRR LR, BT CUA T ORI R, NG 5 B 2 /b
YeRF2N RGN Bl o QI SREAN R WA T BRI, B SR DA Z5FE A N 1) 5| VA R g P A 1A
RGN Eh, T HARH T B B — AN RGN B, A BER % R BRI g CPUR I B . [FAE,
W RN R W R AR T R il U SROD Z0TCE A B ) 5] IR BT 2 b2 A RGBT B, XA
A BERA PRCPURE S AS I B Z AR L T15 5
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M iy s T
6.6 HHTNIRKIER

6.6.1 FhERHETO(INTO)HIMIRIZER (CREF R L HRIZF)
1. 31— & RIMER R B0 TS5 R iy

CizFr:

I* */

/* --- STC MCU Limited */
[ <= RS TCAOXX ZH Mo HLANE FHITO( TF FEHY) wmememmememememmmenes *|
/* --- Mobile: (86)13922805190 */

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

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

[* --- Web: www.STCMCU.com */
1P ST R o PR S SC B P B SRR, oo en %
e E T o S T B T STCHI RO R oemeeeees %

I* */

#include "reg51.h"

/[External interruptO service routine

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

I* */
[* --- STC MCU Limited */
1% - 7R STCIOKx 2 51 Mt AN HH O R ) --ommmmeemeemeceeceeee *
/* --- Mobile: (86)13922805190 */
[* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com --*/
e G SR R o A P SRAE SRR ) AR, ommeeemeeeeeneeeeee *
1% TR R B W T STCRI YORE L —-eremeree x|

I* */

;interrupt vector table

ORG 0000H
LIMP  MAIN
ORG 0003H ;INTO, interrupt 0 (location at 0003H)

LIMP  EXINTO

ORG 0100H
MAIN:
MOV  SP, #7FH ;initial SP
SETB ITO ;set INTO interrupt type (1:Falling O:Low level)
SETB EXO ;enable INTO interrupt
SETB EA ;open global interrupt switch
SIMP  §

;External interruptO service routine

EXINTO:
CPL P0.0
RETI

END
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2. BF2—RIMNAR R BTORY TSR f o B M 4 R AR T

C2F:

I* */
/* --- STC MCU Limited */
1 - 7N STCIOXX Z2 H1| 51 WL A H WO By ) e R A FEASE 2, -/
/* --- Mobile: (86)13922805190 */
[* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
e ST R o PR S SCEE P B FHSARFE, oo en %
e E T o S T B T STCHI RO R oemeeeee %

I* */

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

/[External interruptO service routine

void exintO( ) interrupt O /IINTO, interrupt 0 (location at 0003H)
{
}
void main()
{
ITO =1, /Iset INTO interrupt type (1:Falling O:Low level)
EX0=1; /lenable INTO interrupt
EA=1; //open global interrupt switch
while (1)
{
INTO =1; /lready read INTO port
while ('INTO); /lcheck INTO
_nop_();
_nop_();
PCON = 0x02; /IMCU power down
_nop_();
_nop_();
Pl++;
}
}
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LHmizFF:

/* */
/* --- STC MCU Limited */
1% - 7N STCI0Xx Z2 F1| 5 WL A H WO TR By ) i B A FEASE 2 -/
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com --*/
AL &2 I Y J 7S AL c 7l S %/
1 S TERRFY SRS B R R PR T STCHY YR B TR —oemoeeeee *

I* */

;interrupt vector table

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

LIMP  EXINTO

ORG 0100H
MAIN:

MOV SR, #7FH ;initial SP

SETB ITO ;set INTO interrupt type (1:Falling O:Low level)

SETB EXO ;enable INTO interrupt

SETB EA ;open global interrupt switch
LOOFP:

SETB INTO ;ready read INTO port

JNB INTO, $ ;check INTO

NOP

NOP

MOV PCON, #02H ;MCU power down

NOP

NOP

CPL P1.0

SIMP  LOOP

;External interruptO service routine

EXINTO:
RETI

END
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6.6.2 JNERFETL(INTL)RYNXIZF (CRERF FLRIZEF)

1. ERF1 SERINER AT B TS BB R

Cigr:

I* */
/* --- STC MCU Limited */
% - R STCOOXXZ 51 e i HLAM S T L( R BEI) —-mmmremmemmemmneees %/
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
e ST R A P S SCEE P B SRRFE, oo en %
e E TR o S B T STCHI RO R wemeeeees %

I* */

#include "reg51.h"

//External interruptl service routine

void exintl() interrupt 2 /IINTZ, interrupt 2 (location at 0013H)
{
PO++;
}
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);
}
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CiRiER:

* */
/* --- STC MCU Limited */
1%~ 357 STCOOXKF F) B P HLAM R T L( R BEHR) woemremmonoenmeeeeees *
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
[* --- Web: www.STCMCU.com */
1t LSRR o PR SR S 5] SRR, oo */
1 SRR PP S TR W P T STCHIYORE R —-eeeeeees */

* */

;interrupt vector table

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

LIMP  EXINT1

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

;External interruptl service routine

EXINT1:
CPL P0.0
RETI

END
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2. B 2—RIMNAR AR BT 1 B TSR o B P R AR I

CiERF:

* */

/* --- STC MCU Limited */
1 - YN STCIOXX Z H1 5 Jy LA R T L (TR B ) i e o FRLABE 2 -/
/* --- Mobile: (86)13922805190 */

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

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

/* --- Web: www.STCMCU.com */
1 0 SRR o PR SRR S P B FSARFF,  —oeoemeemeemeeen s */
1 HAERR P o SR B T STCRIBERL R —wemeeeees */

* */

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

//External interruptO service routine

void exint1( ) interrupt 2 /IINTZ, interrupt 2 (location at 0013H)
{
}
void main()
{
IT1=1, /lset INT1 interrupt type (1:Falling O:Low level)
EX1=1; /lenable INTY interrupt
EA=1; //open global interrupt switch
while (1)
{
INT1=1; Ilready read INT1 port
while (1INT1); /lcheck INT1
_nop_();
_nop_();
PCON = 0x02; /IMCU power down
_nop_();
_nop_();
Pl++;
}
}
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LR

I* */
[* --- STC MCU Limited */
1% - 7N STCIOXK FR HI 5 7 LA W L (TR B ) W R e FUAE 2, -/
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
[* --- Web: www.STCMCU.com */
1 AR o P SR S 5] SRR, oo oes *
1 SRR P SRS TR R W P T STCHIYORE R —-eeemeees */

I* */

;interrupt vector table

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

LIMP  EXINT1

ORG 0100H
MAIN:

MOV  SP, #7FH ;initial SP

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

SETB EX1 ;enable INT1 interrupt

SETB EA ;open global interrupt switch
LOOP:

SETB INT1 ;ready read INT1 port

JNB INT1, $ ;check INT1

NOP

NOP

MOV  PCON, #02H ;MCU power down

NOP

NOP

CPL P1.0

SIMP LOOP

;External interruptl service routine

EXINT1:
RETI

END
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6.6.3 INERFHET2(INT2)HIMIRFIEF (CREF L HRIZF)
1. 2R — R RN R T 200 TR S5 R e

CiEFF:

I* */

[* --- STC MCU Limited */
1% <= R STCIOXX R F) ML HLAM T 2( R EA) -oooeoeeemeemncencees */
/* --- Mobile: (86)13922805190 */

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

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

[* --- Web: www.STCMCU.com */
e G SR R o PR SRAE SRR B ARRFE,  omommmmenmeneeneoee *
P SRR A SR S PR T STCHY YOk AR ——eereeeees *

I* */

#include "reg51.h"

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

sfr XICON = 0xc0; [/for 90C58AD series, location at 0E8H
shit PX3 = XICON"7;
shit EX3 = XICON"6;
shit IE3 = XICON"5;
shit IT3 = XICON"4;
shit PX2 = XICON"3;
shit EX2 = XICON"2;
shit IE2 = XICON/1;
shit IT2 = XICON”Q;

//External interrupt2 service routine

void exint2() interrupt 6 /IINT2, interrupt 6 (location at 0033H)
{
PO++,
}
void main()
{
IT2=1, //set INT2 interrupt type (1:Falling only 0:Low level)
EX2=1; /lenable INT2 interrupt
EA=1, //open global interrupt switch
while (1);
}
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SCRIZRF -

* */
/* --- STC MCU Limited */
* - 7R STCIOXX F H1| B Jy HLAMEE HH BT 2R ) oo - */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
[* --- Web: www.STCMCU.com */
1 U SRR o P SR S 5] PSR, —oeemmeeeeneeeeenees */
1 SRR SRS TR R W P T STCHIYORE R —-eeemeees */

1* */
P4 EQU OE8H ;for 90C58AD series, location at 0COH

INT2 BIT P4.3
INT3 BIT P4.2

XICON EQU  OCOH

PX3  BIT  XICON.7
EX3 BIT  XICON.6
IE3 BIT  XICON.S5
IT3 BIT  XICON.4
PX2  BIT  XICON.3
EX2 BIT  XICON.2
IE2 BIT  XICON.1
IT2 BIT  XICON.0

;interrupt vector table

ORG 0000H
LIMP  MAIN
ORG 0033H

LIMP  EXINT2

ORG 0100H
MAIN:
MOV SR, #7FH
SETB T2
SETB EX2
SETB EA
SIMP  §

;External interrupt2 service routine
EXINT2:

CPL P0.0

RETI

END

;for 90C58AD series, location at 0ES8H

;INT2, interrupt 6 (location at 0033H)

;initial SP

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

;open global interrupt switch
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2. B 2— R RIMNER R T2 T BRI PR EE A

CiEF:

/* */
/* --- STC MCU Limited */
I* - JE 7N STCIOXX F2 H1 5t Jy LA T 2( T Py ) i e i FELABE 2, -/
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
e 0 SR AR b S P S S8 B FSRRFF,  -emememeememeeneees %/
1 EAERR P o S B T STCRIBERL R wemeeeees */

* */

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

sfr P4 =0xe8; [/Ifor 90C58AD series, location at 0COH
shit INT2 = P4/3;
shit INT3 = P4/2;

sfr XICON = 0xc0; //for 90C58AD series, location at OE8H
shit PX3 = XICONAT7;
shit EX3 = XICON"6;
shit IE3 = XICON"5;
shit IT3 = XICON"4;
shit PX2 = XICON"3;
shit EX2 = XICON~2;
shit IE2 = XICON";
shit 1T2 = XICON"0;

/[External interrupt2 service routine

void exint2() interrupt 6 /IINT2, interrupt 6 (location at 0033H)

{

}

void main()

{
1T2=1; //set INT2 interrupt type (1:Falling 0:Low level)
EX2=1; /lenable INT2 interrupt
EA=1; //open global interrupt switch

T [ O T R A A KBl 0513-5501 2928 / 2929 / 2966 f£E: 0513-5501 2969 / 2956 / 2947 179



STCO0C51RC/RD+Z A HLIGET AR SCFFM I : www. GXWMCU.com

I B AR S FFTel : 13922829991 A & i ) Tel : 13922805190

while (1)
{
INT2 =1; Ilready read INT2 port
while (1INT2); /lcheck INT2
_nop_();
_nop_();
PCON = 0x02; //IMCU power down
_nop_();
_nop_();
P1++;
}
}
CRiER
I* */
/* --- STC MCU Limited */
1 - 7N STCIOXX R H1| 5 LA HR W7 2( TR By ) M R A A 2 -/
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
1< SR B o S P SRS B FASARFF,  -ememeemeemeemenee s %
1< EAERR R oh B S8 Ty P T STCRA R B R ——-eemeeeen %
I* */

P4 EQU OE8H ;for 90C58AD series,
INT2 BIT P4.3

INT3 BIT P4.2

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

EX3 BIT XICON.6

IE3 BIT XICON.5

IT3 BIT XICON.4

PX2 BIT XICON.3

EX2 BIT XICON.2

IE2 BIT XICON.1

1T2 BIT XICON.O

;interrupt vector table

ORG
LIMP

0000H
MAIN

location at 0COH

location at 0COH
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ORG 0033H ;INT2, interrupt 6 (location at 0033H)
LIMP EXINT2

ORG 0100H
MAIN:

MOV  SP, #7FH ;initial SP

SETB T2 ;set INT2 interrupt type (1:Falling O:Low level)

SETB EX2 ;enable INT2 interrupt

SETB EA ;open global interrupt switch
LOOFP:

SETB  INT2 ;ready read INT2 port

IJNB INT2, $ :check INT2

NOP

NOP

MOV  PCON, #02H ;MCU power down

NOP

NOP

CPL P1.0

SIMP  LOOP

;External interrupt2 service routine

EXINT2:
RETI

END
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6.6.3 FMERHE3(INTI)RIMIXIZF (CIFEF B LRmIzHF)
1. 21— BRI AR B 3R T B S5 o b

CigrF:

I* */
[* --- STC MCU Limited */
% - 357 STCOOXK A F e P LA ITB( R BES) wmomrmmmonmonmoneeeees %/
/* --- Mobile: (86)13922805190 */
[* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
[* --- Web: www.STCMCU.com */
1 U SRR o P SR S8 1 5] SRR, —omemmeemenmeeeenes *
1 ERE R P SR S0 R P T STCHI YO AR ——-oeeveees %

I* */

#include "reg51.h"

sfrP4 = 0xe§; /Ifor 90C58AD series, location at 0COH
shit INT2 = P4"3;
shit INT3 = P4/2;

sfr XICON = 0xcO; [/Ifor 90C58AD series, location at 0ES8H
shit PX3 = XICON"7;
shit EX3 = XICON"6;
shit IE3 = XICON"5;
sbit IT3 = XICON"4;
shit PX2 = XICON"3;
shit EX2 = XICON”2;
shit IE2 = XICONA1;
sbit IT2 = XICONQ;

/[External interrupt3 service routine

void exint3() interrupt 7 /INT3, interrupt 7 (location at 003BH)
{
PO++;
}
void main()
{
IT3=1, //set INT3 interrupt type (1:Falling only 0:Low level)
EX3=1; /lenable INT3 interrupt
EA=1, //open global interrupt switch
while (1);
}

182 38 S R TAT PR A A SHL: 0513-5501 2928 / 2929 / 2966 f&¥: 0513-5501 2969 / 2956 / 2947



STCY0CS1RC/RD+ZRFIH FHIIEFE B /7 M3 - www.STCMCU.com 4 i 1 QQ: 800003751 STC — 4xkRig K f1I8051 & Lk 2 ]

CHRAZRF -

I* */
/* --- STC MCU Limited */
% - TR STCOOXX Z 51 8t i HLA 8 T B( R BEI) —-mmmremremmommneees %
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
1P ST R e P S S P B SRR, oo en %
e E TR o S B T STCHI RO R —emoeeees %

I* */
P4 EQU OE8H :for 90C58AD series, location at 0COH

INT2 BIT P4.3
INT3 BIT P4.2

XICON EQU 0COH :for 90C58AD series, location at 0ES8H
PX3 BIT XICON.7
EX3 BIT XICON.6
IE3 BIT XICON.5
IT3 BIT XICON.4
pX2 BIT XICON.3
EX2 BIT XICON.2
IE2 BIT XICON.1
T2 BIT XICON.O

;interrupt vector table

ORG 0000H
LIMP MAIN
ORG 003BH ;INT3, interrupt 7 (location at 003BH)
LIMP EXINT3
ORG 0100H

MAIN:
MOV  SP#7FH ;initial SP
SETB IT3 ;set INT3 interrupt type (1:Falling O:Low level)
SETB EX3 ;enable INT3 interrupt
SETB EA ;open global interrupt switch
SIMP  $

;External interrupt3 service routine

EXINTS:
CPL P0.0
RETI

END
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2. BF2—RIMNAR AR BT 3Ry TN BRI o B P R AR I

CigEF:

/* */
/* --- STC MCU Limited */
1% - YN STCIOXX F2 H1 5 Jy AL A1 Hh W7 BT ) i e i FELABE 2, -/
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
1 0 SRR o R SRR SR P B SARFF,  —-eoeememeeoeeee s */
1 AERR P o S B B T STCRIBERL R ——emeeeees %/

/* */

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

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

sfr XICON = 0xc0; /Ifor 90C58AD series, location at 0E8H
shit PX3 = XICON"7;
shitEX3 = XICON"6;
shit IE3 = XICON"5;
shit IT3 = XICON"4;
shit PX2 = XICON~"3;
shit EX2 = XICON~2;
shit IE2 = XICON/;
shit IT2 = XICON"0;

//External interrupt3 service routine

void exint3() interrupt 7 /IINT3, interrupt 7 (location at 003BH)

{

}

void main()

{
IT3 =1, /lset INT3 int type (1:Falling 0:Low level)
EX3=1; /lenable INT3 interrupt
EA=1; //open global interrupt switch
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while (1)
{
INT3=1; Ilready read INT3 port
while ('INT3); /lcheck INT3
_nop_();
_nop_();
PCON = 0x02; //IMCU power down
_nop_();
_nop_();
Pl++
}
}
SCRIZRF -
I* */
/* --- STC MCU Limited */
[* == 7R STCIOXX F A1 5 fr HLAMA T3 B i) M it o FELAE 5 -/
/* --- Mobile: (86)13922805190 */
[* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
[* --- Web: www.STCMCU.com */
1 0 SRR o PR RAE S P B SARFE,  —-eoemeemeemeeee s */
1 LERR P o S A B T STCRI PO R —wemeeeees %/
* */
P4 EQU OE8H ;for 90C58AD 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
IT3 BIT XICON.4
PX2 BIT XICON.3
EX2 BIT XICON.2
IE2 BIT XICON.1
T2 BIT XICON.O

;interrupt vector table

ORG 0000H
LIMP  MAIN
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ORG 003BH ;INT3, interrupt 7 (location at 003BH)
LIMP  EXINT3

ORG 0100H
MAIN:

MOV  SP, #7FH ;initial SP

SETB IT3 ;set INT3 interrupt type (1:Falling 0:Low level)

SETB EX3 ;enable INT3 interrupt

SETB EA ;open global interrupt switch
LOOP:

SETB INT3 ;ready read INT3 port

JNB INT3, $ ;check INT3

NOP

NOP

MOV  PCON,#02H ;MCU power down

NOP

NOP

CPL P1.0

SIMP LOOP

;External interrupt3 service routine

EXINTS:
RETI

END
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B1E ENTEE/ TS
—— og s | L. o

7.1 EBIEE/ITEEE0/1

STCO0C51RC/RD+ R FII B F WL E BT 250RI B F 251, S54E4t8051 1) @R 28 B & FR, H1E
TE I 2% VMO R R A B i, SE IR S0 T) LL S PANSALE I 25 H

STC90C51RC/RD+ 241 8 ML N #8 % B I AN 1647 12 B 28/ TH B TORIT LA B A 1H 407 X
et 75 P A TAE e ST e i 2% /1B (TORITL) , 7ERFIRTh e &7 A7 25 TMOD FH R4 —
P — CITRIEFRTOTT L Ay I S8 S T HCE . S8 /T 88 A% L3 e — AN I (B A
W) RS, HARR AR BT T . R TRk R IEAN [ . W R Bk ek B R4t
Wb, PNERT T, BRI E I 3% /11 5 2845 124N I b sl 3 4 6 N IR b 45 31— AN EObkod, 15
N1, B EUbk bRk R LA S (TOAPS. 4, TIP3, 5), TNi+#r a0, Bk —AN ik
M,

eI 2R/ THEER TAETE @ BT, AI7EGe S F P F2 P T FESTC- ISP AR 28 HH it B (W~
EIFR) & R G4/ 1218 2 R G Bl /6 J5 iETORTIHEAT HH 8. 248 N 8% /11 5088 TAEAE T Hos
W P QL A & N T

Stepd/ M REFENRTA AR PENER
Double speed / P9{ETH: " BT/ YR{EE v 12T/EA{Z5E

SE I 2%/ THECER O AR TARR: #aR0 (1302 2 i &5 /7 8a%) , Bl (1662 I &/ 1 # as
B0, B2 (B Hsh AR ) , B3 (WASSALE I a8 /THHUES) o &I 8% /T HUs LR A3
b, Hopth TARRER 5 @ i 28 /tH B3R 04 IR, TIZERLBITERL, 15 1E T4

n)'ln

7.1.1 ERER/ITEFFN HHEXFFR
Lt & 755

Syhy I A ~ AN
N5 9 H ik MSB LSB SAifE

TCON EN By 27724 |88H| TFL | TR1 | TFO | TRO | IEL | IT1 | IEO | ITO |0000 0000B
TMOD EN A 25778 |89H | GATE | T | ML MO |GATE| ciT | M1 M0 | 0000 0000B

TLO Timer Low 0 8AH 0000 0000B
TL1 Timer Low 1 8BH 0000 0000B
THO Timer High 0 8CH 0000 0000B
TH1 Timer High 1 8DH 0000 0000B
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1. BB/ EEITHIZF 78S TCON
TCONJNER #3/1F 53 T0. TIR = H & /77, FIRMBUFETO. T H R iR A1 /3SR

R RS, TCONMS R :

TCON : 5Em 28 /118 as bl dl a7 /7 28 (AT Az 5-4k)

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

TCON 88H |name | TFL | TRL | TFO | TRO | IEL | IT1 | IEO | ITO
TFL: GER &/ THEES T H bR S . TIRVFIECUR, MAMETFa LT 4. i m ™ E

TR1:

TFO:

TRO:

IE1:

IT1:

IEQ:

ITO:

HEBHEELEE “1” TFL, [ACPUERT W, —EHLRFFRICPUM R H Wi, 4 B AFLFiE
“0” TF1 (TR HARFEWE “0” ) .

ER B TIRIBITESINL . ZA BB AEE . HMGATE (TMOD.7) =0, TR1=1H/%t
RHFTIFF B TS, TR1=0F 25 1ET11H4. ¥ GATE (TMOD.7) =1, TR1=1HINT14iA
PR, A ST L.

SER S /RS TOS b kR . TORE i 8 LLE, MWMETFGE LTS, S =
A, BEEEE “1” TFO, [MCPUIERFWT, — B LREFCPUMA NI Z BTNy, A H A
& “0” TFO ( TFOW A HAEFEME “0” )

ENT 2R TOWIIBATIE WAL . ZAL BB ANEE . HJGATE (TMOD.3) =0, TRO=1 5
RAFTOH U615, TRO=0F 22 1L TOTF 4. MGATE (TMOD.3) =1, TR1=0H.INTO%iA
w PR, A SR FTOTHL

AR IR LIS SR YE (INT1/P3.3) b, IE1=1, AMEB W CPUiE R, 4CPUNE N %
HR BT FHBEARTE €07 IEL.

AR A T LA e 7 S I AL . TT1=00, AR B VAR P & 7720, 24INTL (P3. 3)
HINKHPES, BAZIEL o SRAMGH - Pl & 770, AN rRBrE CRINEIINTL) A2 fR
KRG E R, BERNZPRgcPU ms, [FIREZ T IR S AR PAT SE 2 BT, A ER
PR ZTE B (P3. 3EAR &), HNPK =28 i — kbW HITI=18), NIAMEBAF K1 (INT1)
Gl 17 — “0” FREATERAE, WaETBESREREALIEL o R AL R A AR
HhER 0GR YE (INTO/P3.2) R, IEO=14MEBd Wrom CPUIE K d ik, 4 CPUM R 4b
EEA e, EEE €07 IE0 GAV ik 7R .

AR A WO fih i 7 A AL . TTO=08F, AP B0 MK s F i & 77 =0, {INTO (P3.2)
AR PR, BALTE0. SRAMEH Pl 7 20, MR s (i AZIINTO) 4 Zii £
FHERHESFA R, BRNZ P B CPUR N, [R] B £E 1% 0 W IR &S RE e AT 58 Z B, A A
G RE (P3. 2BARED , HWPK =4 A — kWi, MITO=18f, NAMHH B0 (INTO)
U “17 — “0” TREATEEAS, Ban R WriE RARELIIEL , W\ ENE R BT,
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2. ERTES/ BB TEERFESZTMOD

SE I AR B8 HH IR T B8 27 A7 2 TMOD I I A CTHEAT 16 3%, TMODZH1E 24 1) % hr(E
BUFEMF). ATLUEH, 2NER /A A4 ERL, BETMODKMIAIMOERE. 24
SER /T A R0, LRI2ERMHIE], A3 IA], U B ThRE W T Arid

WAL A TMOD A (¥ Zh e i id

TMOD Hidl: 89H SAifE: 00H
ANw]fiz -4k
5 4 3 2 1 0
leatE [ cm | M1 | Mo |GaTE[ T | M1 | Mo |
\ /\ /
\ \V4
SERT 281 SERT 250
A iR iRe
TMOD.7/ GATE TMOD. 7#5 i E I 251, B 1 LA EINT LI & S TR A7 B 1
AR T E I 2 /e 1,
TMOD.3/ GATE TMOD. 3%l 8 I #50, B 1H H A ZEINTO R A 51 S TROFE il 17 B 1
I A BT T E I 28 /1 H 80,
TMOD.6/ ciT TMOD. 6%z #1] /g i 2% L VE /e i 23 a3 8s, B0 A1E e 28
(MWWE R G B N) , B 1IHETFEES AT1/P3. 5 N)
TMOD.2/ CiT TMOD. 245 1] 5 i 250 FH A/ e i B ol H 20 8%, 152 W AR e i 2%
(MWNHEB R G Bram ), B 1HETT SRS (ATO/P3. 4% N)
TMOD.5/TMOD.4 M1, MO SE RS 28 E I 2% /v as I e 7
0 o0 1307 BN 28 /114088, 38048 MK, TLIH AR5 S5
IR, THIEEANSAL 4 o
0 1 1607 3% /1140 2s, TL1. TH14H
1 0 S [ Bl B2 S N 2, 24908 I THLAE SR 3 220 A TLL.
1 1 SERT 28 /BB L R (E 1R .
TMOD.1/TMOD.0 M1. MO TE I 2%/ THEgs 0 Ak 4
0 0 1307 eI 58 /11 588, FHAE8048E M AR, TLOR ks 5
S35, THOREAN8AT 4 [ .
0 1 1607 I 3% /1H 50 2%, TLO. THO4AH
1 0 SN [ Zh E AR H E IS 2%, ¥k H AR THOAE B E 3h FE 2 A TLO
1 1 SE I 2R 0L I VR XS s i 2 /iH B st . TLOVE A —ANSAL e i

an/THEGE, TR AREE N SSORE R Az ] . THOMUAE 9 —A
SALIE I #%, H15E I &% LA il A i
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712 EREE/THESEITIFRN (51548051 2 RHFRE)

I8 3 X 27 AZ AR TMODH (M1(TMOD.1). MO(TMOD.O) I E, et 28/ B2 04 4R A [F
TAERE

7.1.2.1 #0 (13 ERTES /T HES)

P 58 I 2R 5 B AR ORI 2R ALI8048 B I 8%, BISAT 11 E s 32 0 B Tl 4 i 8% . T B o
FRERT AR/ T BN L/E TR HEKXT, ESR0RE NI AT, mTLORMKSA.
FITHORISAL AT A Bl TLOAKSA7 %5 M I THOHEA ,  THOTH Hois H B A TCON T {35 HE A B ALTFO .
GATE (TMOD. 3)=0 FF, ITRO=1, W3S, GATE=1 B, oI5 B ARl N INT 1328 ) 2 B 28
1, INTO¥HIE W 220, IXFETTSZIk B8 & . TROATCONZF 1728 N [r 45 il f5r, TCONZF 1728 & for
[ HAR T BEF IR WL TCONZF A7 28 4510 1) HAR D) BE IR 36

RO T 58 I 28/ TH B8R0 R 130T B I 28 /41 30 2%, W RPN

MCU in 12T mode
SYSclk o
“ MCU in 6T mode
TO Pin 4+

TRO

(5 bits) | (8 bits) TFO Interrupt

control

GATE

INTO

SE I A% /T B AR ORI 0: 1341 5E I 4% /T s

MCT=0F, ZHTFICESER] R YL ol (20 ikt TOXT IS d i 334k,  TO T4 A sE Ik 7
Ko HCT=10F, ZHITIRERLBINE KP4 AP3.4/T0, BITOLAELE 07 .

STC90C51RC/RD+ZRF B WL SE I 888 B FhiHBCE R . — MR 12THER, 1206401,
558051 FHLAHE; 4 —Fh 26T, 6 MuT8hml, HERIES8051 8 F LRI .
TORJ R R L% P FE P I 7ESTC-TISPARFERS H i & o

AT B 130 B AZ A8 THO & BR8 /ML K TLORMRS Az . TLOKI TSI AE, K 2% .
BALEITHRE (TRO) ARG Z UL AFA% . BEOMIHERAEXT T 2 I 280 S 2 i 28 LR 2 AR R . 2
ANASFEIFFIGATERL (TMOD. 7AITMOD. 3) 435l 73 Bic 25 7 I % 1 f 58 I 280,
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7.1.2.2 RAL(1GMIERTRE/ T 8 28) R ENAIEFF (CR2FF KL HmizFF)

PEECTER T 7 THO L TLO A= Ef 1642 4k, Hofh 5058 e M A . BRBEAR 30T e i 2% /i1 8
FROMEN164L B 8% /1T 5088, W TFERATR.

MCU in 12T mode

SYSclk
ExN
MCU in 6T mode

INTO

SEI &/ TH R0 1: 1661 E I &/ 11 A

AR, T2 E N16AL T 28/ 58S, HTLORISAI AITHORISAL BT #4 ). TLORISAL
v tH M) THOIEA ,  THOTH %3 HY B AL TCONH (138 Hi A B AL TFO

4GATE=0 (TMOD.3)i5}, WITRO=1, NJERF#51H%. GATE=1KF, FvVF A% A\ INTO#% i &
B350, SXAE RISk FE M & . TROJYTCONTT 4745 P il 7,  TCONZF A7 2% & i BAR D e i ik
WL A5 TCONTF /AR I 4H

MCT=0/F, £ I IERS RGBS, TOXT B B 8 5, TO TAEAE e iy
Ko BCT=10F, ZHIFGERERIN Bk F 5 AP3.4/TO, RITOTAEAEH %05 5.

STCI90C51RC/RD+F A 5y LI 5E I 288G AT HBOE 2. — Rl 12T, & 12049
1, 5&%8051 5 FHMHE: FSb—Fh26eTE, F6NRE N1, HERES80518 FHLH2
£ TORIBEZRAE sk FH R 7 i AESTC-ISPER AR 2 HH AL o
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ER R0 TR 164 E AT 28/ TH BRI A2

1. C#2F:

I* */

/* --- STC MCU Limited */
[* --- JE/NSTCIOXX R 1) B i #1158 B 25011 1647 52 B 2% /1T H s 4 5X, --+/
/* --- Mobile: (86)13922805190 */

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

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

/* --- Web: www.STCMCU.com */
1 W TR oo PR SRAE SO P B FSARFF,  —-ememmemenmenen s */
1 T AERR P o S B T STCRI GO R wemeeeees */

I* */

#include "reg51.h"

typedef unsigned char BYTE;
typedef unsigned int WORD;

I

/* define constants */
#define FOSC  18432000L

#define TIMS  (65536-FOSC/12/1000) /I1ms timer calculation method in 12T mode
/* define SFR */

sbit TEST_LED = P110; /lwork LED, flash once per second

/* define variables */

WORD count; /71000 times counter

Il

/* Timer0 interrupt routine */
void tmO_isr() interrupt 1 using 1

{
TLO = T1IMS; /Ireload timer0 low byte
THO =T1MS >> §; [Ireload timer0 high byte
if (count-- == 0) /[1ms * 1000 -> 1s
{
count = 1000; /lreset counter
TEST_LED =!TEST_LED; /lwork LED flash
}
}
Il
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/* main program */

void main()

{
TMOD = 0x01;
TLO =T1MS;
THO =T1MS >> 8;
TRO=1;
ETO=1;
EA=1;
count =0;

while (1);

2. JCYRIEFF:
/*

//set timer0 as model (16-bit)
/finitial timer0 low byte
/finitial timer0 high byte
/ltimer0 start running
/lenable timer0 interrupt
//open global interrupt switch
/finitial counter

//loop

*/

/* --- STC MCU Limited

*/

P - RS TCOOXKR B e HLAEI B30 16 8/ P AL B,

[* --- Mobile: (86)13922805190 */
[* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
[* --- Web: www.STCMCU.com */
1 U SRR o PSR AE SO 5] SRR, —oeemmeemenmeeeenoes */
1 SRR P SRS TR PR B P T STCHI YO R —-eeeveees */

I* */

:/* define constants */
T1IMS EQU OFAQOH

:/* define SFR */
TEST_LED BIT P1.0

:/* define variables */
COUNT DATA 20H

ORG 0000H
LIMP  MAIN
ORG 000BH

LIMP  TMO_ISR

;1ms timer calculation method in 12T mode is (65536-18432000/12/1000)

;work LED, flash once per second

;1000 times counter (2 bytes)

P 0 L A T R A ]
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;/* main program */

MAIN:
MOV  TMOD,#01H ;set timer0 as model (16-bit)
MOV  TLO#LOW T1MS ;initial timer0 low byte
MOV  THO#HIGH T1MS ;initial timer0 high byte
SETB TRO ;timer0 start running
SETB ETO ;enable timer0 interrupt
SETB EA ;open global interrupt switch
CLR A
MOV  COUNTA
MOV  COUNT+L1A ;initial counter
SIMP  $

;/* TimerO interrupt routine */

TMO_ISR:
PUSH ACC
PUSH PSW
MOV  TLO, #LOW T1MS ;reload timer0 low byte
MOV  THO, #HIGH T1MS ;reload timer0 high byte
MOV A, COUNT
ORL A, COUNT+1 ;check whether count(2byte) is equal to 0
JNZ SKIP
MOV  COUNT, #LOW 1000 ;dms * 1000 -> 1s
MOV  COUNT+1], #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+1,A
POP PSW
POP ACC
RETI
END

194 T I L R T AT PR ]
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7.1.2.3 #=ER2(BM BNERIEN) RHMRIZRF (CIZF KL HRIZF)
IR B I 24/ TH B EROVE R PT B Bh B 2R E IS T3 EE, W FEIFR.

MCU in 12T mode

+12

TFO Interrupt

SEIT &%/ TR0t 2: 8 F Bl H ke

TLOM s B AN B ALTFO, T B THON R E i3 ATLO, THOWZA HEMAFE, =EEERTHOA
BAAE,

ERTER0h AR IR, ERESE0 TIEES I AEhERIER

1. CiEF:

I* */
[* --- STC MCU Limited */
/* --- STC89-90xx Series MCU TO(Falling edge) Demo --------------- */
/* --- Mobile: (86)13922805190 */
[* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
[* --- Web: www.STCMCU.com */

/* If you want to use the program or the program referenced in the */
/* article, please specify in which data and procedures from STC */
I* */
#include "reg51.h"

sfr AUXR = 0x8e; /[Auxiliary register

/ITO interrupt service routine

void t0int() interrupt 1 /ITO interrupt (location at 000BH)
{

PO++;
}

F I8 ES R T PR A ] KBl 0513-5501 2928 / 2929 / 2966 f£E: 0513-5501 2969 / 2956 / 2947 195



STCO0C51RC/RD+HR A H T HIARRE  H AR SCRFR 4 - www. GXWMCU.com I 4 AR 37 # Tel : 13922829991 4 Jit il Tel : 13922805190

void main()
{
AUXR = 0x80; [/timer0 work in 1T mode
TMOD = 0x06; //set timer0Q as counter mode2 (8-bit auto-reload)
TLO = THO = Oxff; [/fill with Oxff to count one time
TRO=1; //timerO start run
ETO=1; /lenable TO interrupt
EA=1; //open global interrupt switch
while (1);
}

2. [CHwIERF:

* 7
;/* --- STC MCU Limited */
;/* --- STC89-90xx Series MCU TO(Falling edge) Demo ----------------- */
;/* --- Mobile: (86)13922805190 */
;/* --- Fax: 86-755-82905966 */
;/* --- Tel: 86-755-82948412 */
;/* --- Web: www.STCMCU.com */
;/* If you want to use the program or the program referenced in the ---*/
;/* article, please specify in which data and procedures from STC = ----*/
* !
AUXR DATA 08EH ;Auxiliary register

;interrupt vector table

ORG  0000H
LIMP MAIN

ORG 000BH ;TO interrupt (location at 000BH)
LIMP TOINT

ORG 0100H
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MAIN:
MOV SR, #7FH ;initial SP
MOV  AUXR, #80H ;timer0 work in 1T mode
MOV  TMOD, #06H ;set timerQ as counter mode2 (8-bit auto-reload)
MOV A, #OFFH
MOV  TLO, A fill with Oxff to count one time
MOV  THO, A
SETB TRO ;timerO start run
SETB ETO ;enable TO interrupt
SETB EA ;open global interrupt switch
SIMP  $

;TO interrupt service routine

TOINT:
CPL P0.0
RETI

END
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7.1.2.4 1R3(FNBALITEET)

XFERf a1, 7ERE3R, ERTES VT IETHE, SCR SR TR E NO0AEF .

X eI 250, AR @ B 0 TLO S THOME A2/ NS (I8 AL T4 #s « T B ARSI (1) e
I 250iZ 4R 1K . TLO 5 R SE I 22045 #0467 C/T+ GATE. TRO. INTOTFO. THORR 5E N i 25 1)
fe GHFBCEBREND » HFHEN 25 1HITRL AL TFL . BRI, THOZ I 5E N 25 1 rp It o

B3N T B — M8 s ir 38 /TH AR IR (Y, fE R A HLEA = e rr 88 /14

o HASHEH T B 8/ TH 5#%0, e AT T3 AH 24 FTR1=0, F1E7H%, TWTow
PEAPIASE R & .

MCU in 12T mode

SYSCIk*{ _+\0 )

= TLO
:
TO Pin 4+

Interrupt

MCU in 12T mode
SYSclk N _; THO
‘[-J = (8 Bits) TFL L 5 Interrupt

m MCU in 6T mode

TR1

control

SEIS/TH R0 A 3: P8y i Kt
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713 EREE/THE TR (5E58051 2 Rl E)

IS ) 2 A AR TMOD 1 fIM1(TMOD.5). MO(TMOD.4) I , 5 I 88 /11508 1A 3R A [H] ()
TAERE.

7.1.3.1 #ER0(13 L ERTER/ITHIRT)

SRR B I A /TS LI 136 e I 28/ 78088, A TLIIRS AL M THI AI8AL Fraa i,
TR, AEAOMHRAEXS T3 I 4% LAE i 2502 A R AT

MCU in 12T mode
SYSclk o
“ MCU in 6T mode

SE IS 5/ B 1RO 0: 1360 I 4% /T B ds

4GATE=0 (TMOD.7)if, HITRI=1, M5 38314, GATE=1MF, o g oh it NINT L4551 52
R3S, IXFE R SEIUBK SE & . TR1NTCONZT AT 2% N A HI AL, TCONZF A7 2% 50 1 BAR Th RE fifiik
UL T TCONZF 77 25 41

HCT=01F, Z I IIERED RGN B0 05k, TU IR 8, T1 AR 2wy
Ko MUCT=10F, ZERITIIER RIS kb5 AP3.5/T1, EITI TARZEH405 s

STC90C51RC/RD+ A4 H Fr ML e I 83 A RO R . —Fp2 12THER, S 124080
1, 5448051 FHLHE; Ao —F26THER, F6/MEENL, EHERELSS051E F L2
. TR RAE BT S R I ESTC-TSPYw AL s ik 1
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7.1.3.2 RAL(16MLE R 2E /7828 R MR IEFF (CIEF BLRIZER)
AR E I 8%/ B ER LV 160 E B B8 /TR, T BTN

U in 12T mode
SYSCIk*{ J\o
n MCU in 6T mode

T1Pin

TLL | THL |—>Interru t
(8 Bits)| (8 bits TF P

control

TR1
GATE

INT1

SE I A5/ B AR RO 10 16608 I A% /T i As

AU, 2R 1AC BN 1600 B 25 /1 8eS, HTLIRISAI AITH IS Frf At TL1AISAHL
Vi tH R THLEAT,  TH1H %0 H B AL TCON A [ H AR EAL TR .

MGATE=0 (TMOD.7)i, #1TR1=1, MK #5114, GATE=18F, FVFH AN A INT 1 6] 2
BP 481, SXAE RSBk BE M & . TRIATCONTT 748 P (il A7,  TCONZF A7 2% & i BAR Th e ik
UL AT TCONZF A7 25 A 41

MCT=0/F, £ I IERB RGN B O 3, TR Bh R 5, T1 TR ey
Ko BCT=11F, ZEIFFEERERIN K5 AP3.5/TL, BITITAEE %05 .

STCI90C51RC/RD+ZF F Ly LI 5E I 288G AT HBOE 2. — Rl 12T, & 120 4fin
1, 5&%8051 5 FHMHE: Fsb—Fh26eTHE, F6ARE L, HERES80518 HLH2
%o TIRIERALE ek I fESTC-TSPYR A A% FR AL EL .
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E R TR 160 E AT 28 /T MR AR A2

1. CIEF:
1% *
/* -~ STC MCU Limited *|

1% == 7R STCOOXX 7 B L Fy HLE I 25 11 16407 58 I 8%/ B i o -/

/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
[* R A B E S FE R S SRR, e - */
[* WELERE T AL B R BT A T STCRI R AR T —-mmmmme- */
/* */
#include "reg51.h"
typedef unsigned char BYTE;
typedef unsigned int WORD;
/I
/* define constants */
#define FOSC  18432000L
#define T1MS (65536-FOSC/12/1000) /I1ms timer calculation method in 12T mode
/* define SFR */
shit TEST_LED = P170; /lwork LED, flash once per second
/* define variables */
WORD count; /11000 times counter
/I
/* Timer0 interrupt routine */
void tm2_isr() interrupt 3 using 1
{
TL1=T1MS; /Ireload timerl low byte
TH1=T1MS >> §; [Ireload timerl high byte
if (count-- == 0) /[1ms * 1000 -> 1s
{
count = 1000; /Ireset counter
TEST_LED =!TEST_LED; /lwork LED flash
}
}
Il
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/* main program */

void main()

{
TMOD = 0x10; //set timerl as model (16-bit)
TL1=T1MS; /finitial timer1 low byte
TH1=T1MS >>8; /linitial timerl high byte
TR1=1; /ltimer1 start running
ET1=1; /lenable timerl interrupt

EA=1; /lopen global interrupt switch
count = 0; /finitial counter

while (1); //loop

2. JCYRIEFF:

I* */
[* --- STC MCU Limited */
1 - TR STCOOXX 2 H1| B4 Fi WL IR B 1K1 1 6437 5 I 2%/ 1 B s =k, --*/
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
[* --- Web: www.STCMCU.com */
1* QR EAERE P A ERAE TR 5 EFR T,  —-mmmemeeee e e- */
1* VSRR P R B E R A A T STCR Bk AR T ---m - */

I* */

:/* define constants */
T1IMS EQU OFAQOOH

:/* define SFR */
TEST_LED BIT P1.0 ;work LED, flash once per second
:/* define variables */

COUNT DATA 20H ;1000 times counter (2 bytes)

ORG 0000H
LIMP  MAIN
ORG 001BH

LIMP  TM1_ISR

;1ms timer calculation method in 12T mode is (65536-18432000/12/1000)
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;/* main program */

MAIN:
MOV  TMOD, #10H ;set timerl as model (16-bit)
MOV  TL1, #LOW T1MS ;initial timerl low byte
MOV  TH1 HHIGH T1MS ;initial timerl high byte
SETB TR1 ;timer1 start running
SETB ET1 ;enable timerl interrupt
SETB EA ;open global interrupt switch
CLR A
MOV  COUNT, A
MOV  COUNT+1, A ;initial counter
SIMP  $

;/* Timerl interrupt routine */

TML1_ISR:
PUSH ACC
PUSH PSW
MOV  TL1, #LOW T1IMS ;reload timerl low byte
MOV  TH1, #HIGH T1MS ;reload timerl high byte
MOV A, COUNT
ORL A, COUNT+1 ;check whether count(2byte) is equal to 0
JNZ SKIP
MOV  COUNT, #LOW 1000 ;1ms * 1000 -> 1s
MOV  COUNT+1,#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+1,A
POP PSW

POP ACC

RETI

END
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7.1.3.3 X2 B ERERR) K EMINIZRr (CIEFF RLHRIZRF)
SRR T S I 4% /T Has LR DR W] B ShEL R I8 AL THE AR, W T s

U in 12T mode
n MCU in 6T mode

SYSclk

TL1
| 8 Bits)| l TF1 Interrupt

T1Pin

SEI &%/ THEES LRI 2: 8107 F Zh HL e

TLIFE A EAITRL, T HATHI N AR EFHEATLL, THHAAHKRGE, ERENTHIA

FRE.

 ERTER AR, EREH TIEESLBshERER
1. C¥EFr:

* */
[* --- STC MCU Limited */
[* --- STC89-90xx Series MCU T1(Falling edge) Demo ----------------- */
[* --- Mobile: (86)13922805190 */
[* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
[* --- Web: www.STCMCU.com */

/* If you want to use the program or the program referenced in the */
[* article, please specify in which data and procedures from STC */
* */

#include "reg51.h"
sfr AUXR = 0x8e; //Auxiliary register

/IT1 interrupt service routine
void tlint() interrupt 3 /IT1 interrupt (location at 001BH)
{
PO++,
}
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void main()
{
AUXR = 0x40; [//timer1 work in 1T mode
TMOD = 0x60; //set timerl as counter mode2 (8-bit auto-reload)
TL1 = TH1 = 0Oxff; [/fill with Oxff to count one time
TR1=1, [ltimer1 start run
ET1=1; /lenable T1 interrupt
EA=1, //open global interrupt switch
while (1);
}

2. [CwIERF:

;/* */
;/* --- STC MCU Limited */
;/* --- STC89-90xx Series MCU T1(Falling edge) Demo ----------------- */
;/* --- Mobile: (86)13922805190 */
;/* --- Fax: 86-755-82905966 */
;/* --- Tel: 86-755-82948412 */
/% -—- Web: www.STCMCU.com */

;/* If you want to use the program or the program referenced in the */
;/* article, please specify in which data and procedures from STC  */
;/* */

AUXR DATA O08EH ;Auxiliary register

;interrupt vector table

ORG  0000H
LIMP MAIN

ORG 001BH ;T1 interrupt (location at 001BH)
LIMP TI1INT
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ORG 0100H

MAIN:
MOV SR, #TFH ;initial SP
MOV  AUXR, #40H ;timer1 work in 1T mode
MOV  TMOD, #60H ;set timerl as counter mode2 (8-bit auto-reload)
MOV A, #OFFH
MOV  TL1, A ;fill with Oxff to count one time
MOV  TH1, A
SETB TR1 ;timer1 start run
SETB ET1 ;enable T1 interrupt
SETB EA ;open global interrupt switch
SIMP

;T1 interrupt service routine

T1INT:
CPL PO.0
RETI

END
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7.1.4 HHZIntel 80518 F #l E BT =5 0/1H9 2 FH 25451

[BI1) /s gmfs, R/ IF R N e R BT 08 AR N ER, @R T
Gk, IEMRBEEST, BT EAT RN RYIE, RS R WRS TR, SR B R A
WHEELT, SEWT R F:

1) TAE Rz H]9 (TMOD. T200N) fH

2) VBB () 8% N THx TLx. RCAP2H. RCAP2L;

3) T R VFATETx EARIEE, A8 AL+ s

4) JB/1EAI TR B 45

PR UL N /- $ 20k 1 9 e — TR EA 4.

8051 I Ly ALK& I 28/ T £ 5 08k 12 DLW N LT o1 30,  BRJEnivh-#58s, Bk, wh
Afe B PR T EUEAE R B E B N T AT A7 28 THx TLxH 2%, T 200K S 1 H 2548 LA
2%, 280 2" ARRAN,  DAFLAMGAE AT B 1 B THRI TLx .

Voo LRI HUE X, TR K R An (n=8. 13, 16) , MRk A8 THx . TLxF it
B N2 —x, NP2 NBUEE . #lin, TAET RO N34, MWn=13, L2V H#H,
TAE K 16, Nin=16, A2 WAEELE, Fril, HHEHIMEN (0 = 2'x.

XTSRS AL A, TOALES S E i R I O . R, R AR N
M RGPk € i) EAH S B A . B CLEA6MEz A, AL i 30 -

12 12

N nf:l:ﬂ\:: = =
MILAS JE 3 ey AL us 2us

bR ERS I ] Te = x « Tp

X TobLas A, TP € Ia], ONPT ik k. ToMTp—BON CRME, £E5RH
Tp/a BRI A SRAFAT T TH A x,  FRRExcoRAMY, RISRAFE R EWME. B

(x) fp= 2" - x
Bhn, BEREIATe = 5ms, HLEEBITP = 2us, AR ERHHkE
5ms
= _ Vi
X s - 2500{K

Wik F TAE 71, Min=16, 0 8 B A 5 A ) - SO N -

(x) fh= 2'° - x=65536-2500=63036, I Tt /AL SO+ /NI, 4 BISRIFES
57 }93CHEE NTLx, =58 AF6H%E N THx H o

TAEAO. 1. 20 E R IH RIS 798192, 655361256,
XM R B, N TR SERR TR BRI E AR s A 7S kA R AT
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[F2) st/ iH5ss N A gmfe, RN RS, e/t e, R ETe
= 10ms, FAMFEN12MHz, & 10ms ] EHIEREE . &2 TAET R tHEA T EIE: K8
SEHIE NFOH, w847 #11H NDSH.

(D Vg fEs

PR HIaaH, — AL ERE A AR BT SR € I/ T B as 24T ThRE 1 M S RO E S5 T E.
FEFF, ARG R0 T -

START:
: EREFER
MOV SP, #60H s W E HERRIX 4k
MOV~ TMOD, #1OH s IEFETL. ERE, TAET
MOV THI, #ODSH ; WEETTHEIE
MOV TLI1, #OFOH s WET T THEIE
SETB  EA ;
SETB  ET1 ;} i
s HABRIIE AR T
SETB  TRI : JAEITUF G THN
; S FHEF
(2) PRSI
INTT1: PUSH A ;
PUSH DPL ;}f)ﬁgiﬂ%yﬁ
PUSH DPH ;
MOV TLI, #0FOH ;} Y E I
MOV THI, #0D8H ;
s TR EE AR
POP  DPH ;
POP  DPL ; } M=
POP A :
RETT ;AR [E]
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X ER T HWIRS TR R AR . STCI0C51RC/RD+ R H1) B Fr WL T & T o< | vp
Wr, BE—NREFTWERBEENTFNHIT, —REMMEHT, HHEHERELSEREIERH

Wk 55 2 X 40T .

[ RFARERIE Bk 58 o Sed g I/ T+ S de 28 AT ok B ks 7 A, H t AT 32 P 5 I /3
B 0ml g i /T EEs VAT SR B . A e i/ B8R0 (T0) Bl #Eat, AR R 11Xt
INTO5| b F 1F Bk vh 3R 47 fik 9 ko

INTO 31
T TOH4% T
=) =1k
WHEGATENL, HLASAMITP A lps. AEIFET BRI T
INTTO: MOV TMOD, #09H ¢ WTOANER T 1, GATENI
MOV TLO, #0OH ;
MOV THO, #0OH ;} THO, TLOIO
CLR  EX0 ;. FINTOH My
LOP1: JB P3.2, LOP1 ; EFEINTO S| B 5
LOP2: JNB - P3.2, LOP2 ; SRFEINTOS| I i P
SETB  TRO ; JEENTOH AR THEL
LOP3: JB P3.2, LOP3 ;S5 INTOfE BT
CLR  TRO ; A= 1ETO %L
MOV A, TLO s AT EUE %A
MOV B, THO ;R AUEIAB
: : UPEKTE AN b P
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(4141

FIR g I /T AR 0SS E I8 /T B0 10 T 11 5 R4 08 m B i N s 11 P 2 FH 1

FESEE N ] R gt b 8 2 LR B PSSR R I INTORTINT LANE T, 1 I /v 2as AT
2o, WARRE TS TN AN b Wil . B € I/ T8RS L SR AR B X AR 7 5K
2 CHZHEHEN) , WEITBYIMEAFF, T DA —AS SOk ik, T 5es B [H 03 H
BT N W SRR S CLTF UL, BN R R WAL, A S 7 30— A oh s v i i1
Hi. MAER/THEEST (T KPR E s A s R F 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
T™MOD, #60H
TL1, #OFFH
TH1, #OFFH
EA

ET1

TR1

: IS

s BETIHR IR S5

; ERERFAO

; BLEMERIX

s BCEEM/THEERL, 102
s R E

3 JFH
3 FFERT /TS 1R b
s JRBhEN/THEES LT
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(2) TWIRFIEF (BRI FPIE )

INTER:

ORG

PUSH
PUSH
PUSH

POP
POP
POP
RETI

1000H
A ;
DPL ; I N R
DPH

j } o A
DPH
DPL ; Iz AR R R
A

3 R [A

I T AR 55 A ) 2 A A 3

(5] N ARFGF@ESEPL. OFPL. 143550 H B 28200 n sF1400 n sHI . Nk, RS
BN /T80 (T0) , ER RS, FEMWON6MHz, TP=2u s, &5 ER % ECNICH

38H.

ARy B il 4 -

(1) WIRteRE B

PLTO: MOV~ TMOD, #03H ; WETOE R 7733
MOV TLO, #9CH ; WETLOYME
MOV THO, #38H ; WETHOYMHE
SETB  EA
SETB  ETO > I
SETB  ET1
SETB  TRO : A3
SETB TRl o =E)
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(2) BT AR 25 72 P B

1)

INTOP:
MOV TLO, #9CH ; BT EYME
CPL P1.0 ;3 XPPL. Ofr 15 5 HUx
RETI ;5 AR [A

2)

INT1P
MOV THO, #38H s BT EYMAE
CPL P1.1 3 NP1 1 HE 5 BUR
RETT ; IR [M

FE SR N HH S A B T R A T

(1) SERF /v k(K S

SERS /T EES R At BUE 2T R 0% Y 1) BN LE SR P A 2], el A RRAE A B Bl it
A7 o AEAN IR0 375 5K F W7 21 FE LR B2 A B - 1 L AR A AR IR (RIRER LK A I i I R
BB A RIA R, — A E R 3 LA AL L, Xatas Serf A B Rik%E. K%
OS5 ] B AT, AE R BORSCIN R 237 5 DR AT AME S T -

X ey v B S S AR TR SE RN, X E I/ B AR5 R0 T B A AR S —
e R R T S SE I T SR A S AR B R 22 RN 2 IR HAE SR AN Wit e i/ THEG
TP T N GERS , DU LR R T AR 55 R B EOME R SRR 1A T BE T SRR,
gl F T Il S R .

Blane w7 RIBCE RGeS o, T IR A se i iR 2 . X A& VR A
ANAAMEINE LD RGUGLARZE . PTEshAAME,  RIE A WAR S5 R2 FP AR THx . TLx ERT &1
BAMERS, BORETHx TLx M [E10% B SCEHT MOTTUa 4k Sk TH AU E B . FAME BT B E
KHATE R E . BB AME T
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CLR  FA s ARk

MOV A, TLx s BRTLxH S A

ADD A, HLOW : LOWA SR 15 v 39
MOV TLx, A s WERFITTHEIE
MOV A, HHIGH s R THEIME XA
ADDC A, THx s TR ME R
MOV THx, A s BETr b EIE
SETB  EA : JTr i

(2) FAEBOAT T EUE

FEENASBLHUSAT P E I/ THEER T H U I, iR RE, BrTRE AT . XN A
A HELE [F] B 2 [ NS B THx AN TLx P BB . bedn, SRR TLx B THx,  BRA e i /i S b
TIBATIRAS, TELTLxI WA 7 AR [ THXREAL, - T 2E L THX AT 27 AR EAL, X I 13245 PR THx AN
T [FFE, JoiETHxEEETLxt r] G 4 .

—Fh T A I VR SRR THR, JEIRTLx, K OR AR I THEEAT FU B 25 W s
MR AR, AT e e B, BUEE BiRERE, SEEEANE RN EE. E

AR AR G R
RDTM: MOV A, THx ; BEHLTHX A
MOV RO, TLx ; EETLxfEROH
CJNE A, THx, RDTM ORI IRTHXAR, A5 AHAE, A3 1)
o HIERS, FEFAE T AT, 75 0 B3
MOV RI, A . W THxAE TR
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7.2 EBTES/ITHEET2

ST S22 — AN ORIV Bk T RS 27 A7 BET2CONH (ICIT217, ARG LAk
AER RS R TR (RPRTD RS B A 2R T2CONHI R I R BT &
TENT 28 /T B ES 2 A R AT 28 3R

e e A ik % H A5 -
e Hid HAE e g | i
T2CON | szt asossi?i /78 |C8H| TF2 | EXF2 |RCLK|TCLK|EXEN2| TR2 | ¢/TZ | CP/RLZ [0000 0000B
T2MOD | e dgomikzifrag |coH| - | - | - | - | - - | T20E | DECN |xxxx xX00B
RCAP2L| . Timer/Counter2 oy 0000 0000B

Reload/Capture Low Byte
Timer / Counter 2

RCAPZH Reload/Capture High Byte CBH (000 00008
TL2 |Timer/ Counter 2 Low Byte| CCH 0000 0000B
TH2 | Timer/Counter 2 High Byte |CDH 0000 0000B

AATERT2CONGE R #8215 H Z5 /7 88) AL I T REE A
T2CON Hitl: OC8H HAi{E: 00H
CIEDAS SIS

6 5 4 3 2 1 0
| TF2 | ExF2 [ReLk | TeLK [EXEN2 | TR2 | /T2 | CPRL? |

A e Yire
T2CON.7/ TF2 ENF SR bR . EN % N B AT, A2 TR .
MRCLKELTCLK=1 B, TF2¥ALBEANAL
T2CON.6/ EXF2 SER RS20 bR & . MEXEN2=1 H.T2EX [ f1 Bk A = Ak i gk g 2

HBet, BXF2EAL. e 2R2rh i GERS, EXF2=18dCPUM
b 1) B A AT S I RS2 TR W PR . BXFRA A Z0 T A5 %
TE B /3B T R S (DCEN=1) 1, EXF2A2 5|

T2CON.5/ RCLK P Bibn L . RCLKE LIRS, i 28200 B Bk 7E a8 47 1
R LRI 03 B S i 8 . RCLK=0R, 5 72 i 221 f %5 HE ikl
VE g B AT DA R LRI 2 34 YA i o

T2CON.4/ TCLK FOERBPhRE . TCLKEAIRT, &R 2525 H ik E 8847 0
T LA 03 I A e I 4. TCLK=0INF, 5 5 ISF 28 11 vas H ik e
1y B AT R LRI K 3 3 i e

T2CON.3/ EXEN2 TERTER 2N REbR B . I B A H e i 282 R AE N B AT D
BREF, FRVFT2EX Sh AR = AR il IR ER 2% . EXEN2=0K, T2EX
R AR %o 5 B 2 2 o 3K
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(A
T2CON.2/

T2CON.1/

T2CON.0/

SEMT B2A7 PR AR 3R

e}

G}
TR2

CiT2

CP/RL2

Tt

SN /IR, BT R g
RSB/ BRI

CGERF&$2 )

0 = NIFER2E (SYSclk/12 BESYSclk/6)
1 = AMBFEMIEEE CRBEA &)

3R/ EIbrE ., BALEXEN2=1I, T2EX i) 17 Bk A% 7= A il 5.

5% EXEN2=0M, SEINF 2827 H Bk T2EX A F kAR 8 m A 52 i
R FhES, YRCLK=1 B{TCLK=1 B}, %A TE3k H e Seom
H oA N B B A

A HT2CONHF AL FEAT IR CINTTRIAFD &

SEI 221 TAE T 50
RCLK+TCLK | cpP/RL2 | TR2 R
0 0 1 IS ERS
0 1 1 1674 3k
1 X 1 PR R AL A
X X 0 CRHD
T2MOD : g 2%/ 1T Hds e s i a4 O mr 67 3-4k)
SFR name | Address bit B7 | B6 | B5 B4 | B3 | B2 B1 BO
T2MOD 0C9H name - - T20E | DCEN

T20E: ENF 882 #HifEaeNr
DECN: [a Nit-Buffifetr. et a2 nlmeE skl b/ Nt s
s« P HE L, XA LERR80C51 Z A= b Sk S BB AR . AE X AL
T, LA AEMREA, SO AR RORER, e RMERN N0, XA N ROR A

I, ERE L. AOR B AL B AN E 1Y o

SR TR QU TSC N Al ORRIIE) €5 S da b B SR Ly

P 0 L A T R A ]
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7.2.1 ERTER2HIEIRIER

FER DA, E I T2CONH FEXEN2 L B 2N T, 4 SREXEN2=0, 5E B 88 2/F A—AN 1647
SERT A BT A CEHT2CONHRC/T2A0IEFE) , i i BALTF2 GER #2% AR EAET2) o %47
AT AE AW GRS RE TEZF A7 28 e I 82 T REA ) o WREXEN2=1, 5 DL R
A, (BRI 7 —AMEEE, BRI T2EX H 1A 20, K i 282 FR TL2 FNTH2 B 4 FiT i 8% E 4 3
FIRCAP2LAIRCAP2H. 41, T2EXH) Bk T2CONF UEXF2E fi7, EXF2HETF2—FEfElg = A4
Wr ()& 5 e I 23 2v P W kAR R, R I 3% 2 mh W AR 45 F2 3 0k A5 1) TR2 FTEXF2 R A 5 51
WL, R NERFR. fEixiEH, TL2RMITH2 G E e #ifE, 2 HT2E™
AR, THEERI DAT2EX AR SR G AR 1) 1/12 (12 BPPRX) B1/6 (6RTEhis
)

MCU in 12T mode

ﬂ MCU in 6T mode C/T2=0
f C/T2=1
T2 Pin control

A TR2

T2EX Pin 7o

control
EXEN2

SYSclk

TL2 TH2
(8 Bits) | (8 Bits)
TE I A5 2

i

B1 5 B 28 29l siAsi 2
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7.2.2 EFZ2MBENERER (BIE/ BRI HES)

1647 H shE A, e i 882l C/ T2 B N e I 2% /iH B ss,  dmfedas i a1 /3 pal it
Bl THE T A& HDCEN G- B R #sE i, DCENA T-T2MODEFFEs 1, T2MODE 1724
BA I ThAERIR IR S Fron. M4DCEN=0 B, EiT82 BN Eit%; 24DCEN=1 B, EI2%
2 WA T2EX B s kit 2. K2 R T MDCEN=0 ), jER#82 HahiSE . 78
ZREA, BT BEXEN2A HEATIR R, W0SREXEN2=0, SERT#S2 I FIOFFFFH, JfAE%S
HIEWTR2E AL, SRS FFRCAP2LAIRCAP2H A [ 16 7B A v B s (B e N SE NP 852, RCAP2LAN
RCAP2H B 2 8 I A A TR 1)

UNSREXEN2=1, 1647 5 Hr 5 4 Al i s H B T2EX A 1 B0 f1 BR AR SE PR . otk 47 Bk 3% [ ISFEXF2
BAr. WS e e Wi hE, Y TF2EEXF2 B 1IN P24 rp . 7ZE&I3H, DCEN=11}, sERf
A2 BT A AR S VFT2EX B T . 4 T2EX B B, Eif#s2 #iEi
B, 1THEEOFFFFHJG i H JE EALTR2, B P2 AR rh b (SR A g RED o S i 28 2 Ffvas H A A
RCAP2L FIRCAP2HH (116 ALAEAE A BB 3 2 (E i N TL2 FITH2

MT2EX B 0, K f e i B2k it B, A TL2 AN TH2 1 51 3145 T-RCAP2LFIRCAP2HE , 72 i
wpre A

MCU in 12T mode
SYSclk o
n MCU in 6T mode C/T2=0 TL2 T2
=
T2 Pin control ] ]
sl
B AR 0 I
i
Tl
T2EX Pin oo
control
EXEN2

K2 &I de21 H 3 E 3 L (DCEN=0)

R MCU in 12T mode
Svsclk ] [ ]
VA v
ElT% v o M
MCU in 6T mode Th2 A" s a2
CiT2=1 8 Bits) ] (8 Bits "
T2 Pin control ( ] ) ( ] ) v’ 2R
A A
TR2

- T2EX Pin
Up Counting Reload Value

K3 s dR2i) H sl R s (DCEN=1)
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o Lp frdtuht ke FA5 5 o
i} ik T I L | mhuE
T2CON | s %28 2i /738 | C8H| TF2 | EXF2 |RCLK|TCLK|EXEN2| TR2 | ¢/72 | cP/RLZ [0000 00008
T2MOD| RS2 /758 | COH | | - | | T20E | DECN |xxxx xx00B

B T R R R AR AR, T2CONAN L FETR2A 15 B, TR 75 S B R A B e i 2% . IR
RHIH T T24E J9 58 B 2o RT3 28 1 BAKR W B 702

T2AE SE I #5 T2CON 4 B
Y T2CON
Bt PR ISTEe
16/ 8 4 0000 0000B / 00H | 0000 1000B / 08H
1647 $ 3K 0000 0001B /01H | 0000 1001B / 09H

P A R A A BRSO AR AR [ ks

0011 0100B /34H | 0011 0110B /36H

Hzlk 0010 0100B /24H | 0010 0110B / 26H
HKI% 0001 0100B/14H | 0001 0110B / 16H
T2AF T B ZST2MODI B E
- T2MOD
P REE R
1647 0000 0010B /02H | 0000 1010B / OAH
H2)HE % 0000 0011B /03H | 0000 1011B/0BH

(1) PRzl A2 i i i BEAT i SR 2
(2) ARl 4R/ TH 8RR i B B T2EX (PL. 1) &A= H P SRR B = A 4 R R EE 3 G i
2T PR R R R AT BR AN
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7.2.3 ERSRAUERITORTRLE B REMNRIEF (CIEFILHERF)

ZAAEZST2CON FIALTCLKAN (EE) RCLK SR M RE B 83 1 5 8 BT #3238 15 58 4T 0 R IE A FR I T
B, MTCLK=0R}, ERT2F1/ERNEAT O RER R RAES: YTCLK=18, EN3s2ENFITH
ROIEPRRFZ R A2 o RCLKX B AT RSO R R A IR AE A . didix2fr, AT HREfS 2IAH
ISR A G AR, — Ml e N 28 1774, i — @i et ds2r=4E . WEARR N e N 48
QTAETER R R RSN, 5 AN EEE APl TH2E B, R R A S Ul e ) 2%
2ZE AT T S | 717 PERCAP2H FIRCAP2LIFIL6A ME, Z¥ 17 28 RCAP2HAIRCAP2L ¥ {E H1 #c Atk
TE . MTAETEEAL B, RZ i Mg B ATk e

B FIAEES HpdER= CGER 2828 IR /16

Timer 1
Overflow

MCU in 12T mode
n MCU in 6T mode C/T2=0

SYSclk

------- SMOD
= -
C/T2=1 8Bits) | BBits)[ T T © W--=d--=---- RCLK
T2 Pin control IrIJ O
i ‘eload L= : RX Clock
B A we s AL b e

' RCAP2H 5 TCLK

: TX Clock
T2EX Pin _\_ f EXF2 TE I %2
|contro| rr ik
EXEN2

P4 g I 32 R g S R R 2 R AR A AR

ENT AT ECE A e B g r R, AN L, er SR EE e
(C/T2=0) o MERER2/E N B A0, EMEAEANFE T RAFR RS . 0 C N 48 21E N e i
e, CESERNLAEE N (1/6 501/12 REHHER) o HE 22 MENREE R R AR,
BAE6 FEER, DAIRG AR AR (120 30 N1/ 124R 4% .

X s A R

R R TS
nx [65536-(RCAP2H,RCAP2L)]

A n=16 (6RF B 532 (128 %P8Es) ; [RCAP2H, RCAP2L]ZRCAP2HAIRCAP2LI
W, N16 AR5 B E.

WEAFTR, R R2RIE MR R R AR, U F A A T2CONH [RCLKAT (87) TCLK=1
i, ERER2ME N R R AR A A . A TH2H HIEAEALTR2, A4 T, XFEY
SENS 252 VERVRRF R RS, BN a2 AP 2R k. WIREXEN2 (T2AMERMERERRE) $iE
fi7, TET2EXHHH1 20 (42 BAIEXF2 (T2 ANBFREAL) , (HIFASE (TH2, TL2) FEHr
4, (RCAP2H, RCAP2L) .

Bt AR B MR =
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e AR AR R A de i, WIRFREL, T2EXAT B I A3 b . i #s AR
TER R R AEZBATT, MIAZNTH2ATL2 #4785, RERR—ARESEE (fosc/2) B
T2 FEANRFLE T, ENER2 Konl. AL NXITH2 FITHL BEAT3/ BRAMERR: "Xt
RCAP2ZFAF AR HEAT 1L, (HAEHATE, BN FHE S ERHE R, 20 E I 252803 £ 4ERCAPIE
ITUTIAIS, NSRHER 8 (HETR2) o RAFIH 1 H F IR 2 AN AT F 78 I 25 295 31X L8
R

BERALE
SEMT 252 TARAEBRF R A E AR, SR Bi 5 5 N T2IEEN , SX I (s R 2 QR
B A3 [REa= CERY 8323 =) /16
IR SRE T 2 2R I N A A5 5, s R A s
SYSclk
nx[65536-(RCAP2H,RCAP2L)]

=32 (120 8 ) 8516 (6 BFEPEER) , SYSclk= RV 24,
HshEREE 5
RCAP2H, RCAP2L= 65536 — [SYSclk/(n X4 ]

s =
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ERER2AE R IT R R L S RN IEF (CREF B LRIEF)

1. CiEFF:

I* */

/* --- STC MCU Limited *
[* == JH 7R STCOOXX £ 41| B 1 ML 58 I B2 1 I 3R 2B 2 R -/

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

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

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

/* --- Web: www.STCMCU.com */
1> QR EAERE Y A EBAE R R SRR, e */
1* VETERR P R B FE R A A T STCH Bk AR - */

I* */

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

sfr T2CON = 0xCS8; [ltimer2 control register
sfr RCAP2L = OxCA;

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 /10dd parity

#define EVEN_PARITY 2 //Even parity

#define MARK_PARITY 3 /IMark parity

#define SPACE_PARITY 4 //Space parity

#define PARITYBIT EVEN_PARITY /[Testing even parity

shit 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; /18-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 O

#endif

TL2 = RCAP2L = (65536-(FOSC/32/BAUD)); //Set auto-reload vaule
TH2 = RCAP2H = (65536-(FOSC/32/BAUD)) >> 8;

T2CON = 0x34; /ITimer2 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_lsr() interrupt 4 using 1
{
if (RI)
{
Rl =0; //Clear receive interrupt flag
PO = SBUF,; //PO show UART data
bit9 = RBS; /IP2.2 show parity bit
}
if (T1)
{
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

*/
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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 bitto 1
#endif
}
else
{
#if (PARITYBIT == ODD_PARITY)
TB8 =1; //Set parity bitto 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) /ICheck the end of the string
SendData(*s++); //Send current char and increment string ptr
}
}
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2. JLRIERF:

* */
/* --- STC MCU Limited */
* - IR STCIOXX F F B Fy AL SE I 45 24'F J0k 55 2 A 488 D iR -/
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
[* --- Web: www.STCMCU.com */
1 SRR o P SR S B SRR, oo oes */
1 SRR SRS TR R W P T STCHIYORE R —-eeeeeees */

* */
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  OCDH

;/*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 /IMark parity
#define SPACE_PARITY 4 //Space parity

#define PARITYBIT EVEN_PARITY //Testing even parity

BUSY BIT 20H.0 ;transmit busy flag
ORG 0000H
LIMP  MAIN
ORG 0023H

LIMP  UART_ISR

ORG 0100H
MAIN:
CLR BUSY
CLR EA
MOV  SP, #3FH
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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

#elif (PARITYBIT == SPACE_PARITY)

MOV SCON, #0D2H
#endif
MOV A, #OFBH
MOV TL2, A
MOV RCAP2L, A
MOV A, #OFFH
MOV TH2, A
MOV RCAP2H, A
MOV T2CON H#34H
SETB ES
SETB EA
MOV DPTR, #TESTSTR
LCALL SENDSTRING
SIMP  $
TESTSTR:

DB "STC89-90xx Uart Test !",0DH,0AH,0

I

;UART?2 interrupt service routine

*/

UART_ISR:
PUSH
PUSH
JNB
CLR
MOV
MOV
MOV

CHECKTI:
JNB
CLR
CLR

ISR_EXIT:
POP
POP
RETI

ACC

PSW
RI,CHECKTI
RI

PO,SBUF
C,RB8
pP2.2,C

TLISR_EXIT
Tl
BUSY

PSW
ACC

;9-bit variable UART, parity bit initial to 1

;9-bit variable UART, parity bit initial to 0

;65536-18432000/32/115200 = Oxfffb

:Set auto-reload vaule

;Timer2 start run
;Enable UART interrupt
;Open master interrupt switch

;Load string address to DPTR
;Send string

; Test string

:Check RI bit
:Clear RI bit
;PO show UART data

;P2.2 show parity bit
:Check S2TI bit

:Clear S2T1 bit
;Clear transmit busy flag

R R T IRA
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I
;Send a byte data to UART

;Input: ACC (data to be sent)
;Output:None

; */
SENDDATA:
JB BUSY,$
MOV  ACCA
JNB P, EVEN1INACC
ODDI1INACC:
#if (PARITYBIT == ODD_PARITY)
CLR TBS8
#elif (PARITYBIT == EVEN_PARITY)
SETB TBS8
#endif
SIMP  PARITYBITOK
EVEN1INACC:
#if (PARITYBIT == ODD_PARITY)
SETB TBS8
#elif (PARITYBIT == EVEN_PARITY)
CLR TBS
#endif
PARITYBITOK: ;Parity bit set completed
SETB BUSY
MOV  SBUF, A
RET
-

;Send a string to UART
;Input: DPTR (address of string)
;Output:None

; */
SENDSTRING:
CLR A
MOVC A, @A+DPTR
Jz STRINGEND
INC DPTR

LCALL SENDDATA

SIMP  SENDSTRING
STRINGEND:

RET

END

;Wait for the completion of the previous data is sent

;Calculate the even parity bit P (PSW.0)
;Set the parity bit according to P

;Set parity bitto 0

;Set parity bit to 1

;Set parity bit to 1

;Set parity bitto 0

;Send data to UART buffer

;Get current char

;Check the end of the string
;increment string ptr

;Send current char

;Check next
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7.2.4 ERTER2E R mizaTihia R MR IEF (CREF ML RIZRF

STC90C51RC/RD+ ZR AN L, W€ e /iHEies2, @idPl. o4, Pl. OF’M’ELH%
L/OEAMER WA ThEE v itk H: T e/ iH8Ese MR EG AR E R /a2 w4 E
St B N A S BT Ao E A

MCU in 12T mode
SYSCIk*{ o ?

MCU in 6T mode A

T2 Pin (P1.0)

Transition
Detector

T2EX Pin (Pl.l)—| RN |—|-O/o-|—>| EXF2 |—>Timer 2 Interrupt

|c0ntro|
EXEN2

BI5 S I A 219 T G MR S A 5

B FAEXST200N. UC/ T2 A1 0, SFT2MOD. 147 T20E B 1k F1KE i I/ 71 B3 23 5 Ayt
[ RE R, TIT200N, 2L TRRFSHIRT B {5 BT AR (TRRAE/BERERIRD) . 181 SR8
S (SYSclk) RN /IFECR2REIT . I 3TEE Ay ST EOHIE st 60 £ I i .
B AR
YSclk
B MBI DA = S¥5c

N [65536-(RCAP2H,RCAP2L)|

* n=2, 6 W&h/HLesEE; n=4, 12 Beh/PLasE A

MAKATIL, EEIRMIZ (SYSclk) WENG, I BHME 54 A gt i T € I T B e 1
BEAE o

FER By AT, THEER 10 B A SR TP IR R . X R ThREAN 2 T /T Has2
VERF R A, RN SO DMER R A2 g . (HUAZIVER,  JoiR A fal ke 2 R A as AN Bl A A=
a3 /ANAE IR T % B AR RO . SR PR P R ] — A B BE 25 77 #8RCAP2H. RCAP2L, AATfE
BT B -
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TE R RR2(E M dmiZ AT i R R A2
1. CRE/FIE A

* */
/* --- STC MCU Limited */
[* --- STC90xx Series Programmable Clock Output Demo ------- */

/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
[* --- Web: www.STCMCU.com */

/* If you want to use the program or the program referenced in the */
[* article, please specify in which data and procedures from STC */
* */

#include "reg51.h"

typedef unsigned char BYTE;
typedef unsigned int WORD;
I
/* define constants */

#define FOSC 18432000L

#define F38_4KHz (65536-18432000/4/38400)
/* define SFR */

sfr T2CON = 0xc8; /ltimer2 control register
shit TF2 =T2CONA7,
sbit TR2 = T2CON”"2;

sfr T2MOD = 0xc9; /ltimer2 mode register
sfr RCAP2L = Oxca;

sfr RCAP2H = 0xcb;

sfr TL2 = Oxcc;

sfr TH2 = Oxcd;

shit T2 = P110; //Clock Output pin

Il

/* main program */

void main()

{
T2MOD = 0x02; //enable timer2 output clock
RCAP2L = TL2 = F38_4KHz; /linitial timer2 low byte
RCAP2H = TH2 = F38_4KHz >> 8; /finitial timer2 high byte
TR2 =1; [ltimer?2 start running
EA=1, //open global interrupt switch
while (1); /lloop

}
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2+ TCIRAE IR A

* */
/* --- STC MCU Limited */
[* --- STC90xx Series Programmable Clock Output Demo ------- */

/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
[* --- Web: www.STCMCU.com */

/* If you want to use the program or the program referenced in the */

[* article, please specify in which data and procedures from STC */

* */

;/* 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  OCDH

T2 BIT P1.0 ;Clock Output pin
ORG 0000H
LIMP MAIN

;/* main program */

MAIN:
MOV T2MOD, #02H ;enable timer2 output clock
MOV T2CON, #00H ;timer2 stop
MOV  TLZ2, #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 ;timer2 start running
SIMP 3
END
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I* */
/* --- STC MCU Limited */
[* --- STC89-90xx Series 16-bit Timer Demo */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
[* --- Web: www.STCMCU.com */

/* If you want to use the program or the program referenced in the */
/* article, please specify in which data and procedures from STC */
I* */

#include "reg51.h"

typedef unsigned char BYTE;
typedef unsigned int WORD;
1

/* define constants */
#define FOSC 18432000L

#define TLMS (65536-FOSC/12/1000) //1ms timer calculation method in 12T mode
/* define SFR */

shit ET2 = IE"5;

sfr T2CON = 0xcS8; /ltimer2 control register

shit TF2 = T2CONA7;
shit TR2 = T2CON"2;

sfr T2MOD = 0xc?9; /ltimer2 mode register
sfr RCAP2L = Oxca;

sfr RCAP2H = 0xcb;

sfr TL2 = Oxcc;

sfr TH2 = Oxcd;

sbit TEST_LED = P110; /lwork LED, flash once per second

/* define variables */
WORD count; /11000 times counter

1

230 38 S R TAT PR A A SHL: 0513-5501 2928 / 2929 / 2966 f&¥: 0513-5501 2969 / 2956 / 2947



STCY0CS1RC/RD+ZRFIH FHIIEFE B /7 M3 - www.STCMCU.com 4 i 1 QQ: 800003751 STC — 4xkRig K f1I8051 & Lk 2 ]

/* Timer2 interrupt routine */
void tm2_isr() interrupt 5 using 1
{
TF2=0;
if (count-- == 0)
{
count = 1000;
TEST_LED =! TEST_LED;
}
}

//1ms * 1000 -> 1s

/Ireset counter
/lwork LED flash

I
/* main program */
void main()
{
RCAP2L =TL2 = T1IMS;
RCAP2H = TH2 = TIMS >> §;

/finitial timer2 low byte
/finitial timer2 high byte

TR2 =1; /ltimer?2 start running
ET2=1; /lenable timer2 interrupt
EA=1, /lopen global interrupt switch
count = 0; [linitial counter
while (1); //loop

}

2, JLRIEFIE

I* */

/* --- STC MCU Limited */

[* --- STC89-90xx Series 16-bit Timer Demo */

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

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

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

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

/* If you want to use the program or the program referenced in the */
/* article, please specify in which data and procedures from STC */

/*

*/

:/* define constants */
T1MS EQU OFAOOH

:/* define SFR */
ET2 BIT IE.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

RCAP2H EQU 0CBH

TL2 EQU 0CCH

TH2 EQU  OCDH

TEST_LED BIT P1.0 ;work LED, flash once per second

:/* define variables */
COUNT DATA 30H ;1000 times counter (2 bytes)

ORG  0000H
LIMP MAIN

ORG 002BH
LIMP  TMZ2_ISR

;/* main program */

MAIN:

MOV
MOV
MOV
MOV
MOV
MOV
SETB
SETB
SETB
CLR

MOV
MOV
SIMP

T2MOD,#00H ;initial timer2 mode
T2CON,#00H ;timer2 stop

TL2,#00H ;initial timer2 low byte
TH2,#00H ;initial timer2 high byte
RCAP2L #LOW T1MS ;initial timer2 reload low byte
RCAP2H #HIGH T1MS ;initial timer2 reload high byte
TR2 ;timer2 start running

ET2 ;enable timer2 interrupt

EA ;open global interrupt switch
A

COUNT,A

COUNT+1,A ;initial counter

$
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;/* Timer2 interrupt routine */

TM2_ISR:

PUSH ACC

PUSH PSW

CLR TF2

MOV A, COUNT

ORL A, COUNT+1 ;check whether count(2byte) is equal to 0

JNZ SKIP

MOV  COUNT, #LOW 1000 ;1ms * 1000 -> 1s

MOV  COUNT+], #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+1,A

POP PSW

POP ACC

RETI

END
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k0= 4= N =
$£8E HITHRIE
STC90C51RC/RD+ R FI| H i WL EREE A — AN ThAE R R A0 4 X T B 47085 0, 516418051
HRHLEE D52 Y . WA AN EMMSL IR, RIZZE M, 7T PR &% NCEHE .
RILGZ A HAE S N RE B, U rhds HRESL M RE S N, DRI P /N2 o s ] DA
F—/NbERS (99H) o BEANEMP RS SRR BB AT B S 1R T RE B 7 25 SBUF .
HFATEE WA 4R TE A, A mmh o ks R 2 w48, AR e r, DEAR
RN 37 A o P02 el N BB e I 2 E B gs 7= 2, R AR B0 B AN A DR R R R AN [ F)
TAE R EHUAT A b W oy SO el & AT R AR R, Ad 4 R .
STC90C51RC/RD+ £ A1) B WL H A7 1% N YRR 358 o %sF I P 7 /2 P3.O/RXD AITP3.1/ TXD

STC90C51RC/RD+ R 41 B HLH B ATHAE 1, BRF T EUE @GN, 0] 7 @Mk il — A~k
ZAIEATION, B —HEH, SH T B EITIMNEE.

8.1 BITOMEXEFS

e " fr HuhE R 555 -
i iR Hudik i LSB SAME
SCON Serial Control 98H |sMoFE| sML | sm2 | REN | TB8 | RB8 | TI | RI | 0000 0000B
SBUF Serial Buffer 99H XXXX XXXXB
PCON Power Control | 87H |smob|smopo| - | PoF | GF1 | GFo | PD | IDL | 00x1 0000B
IE Interrupt Enable | A8H | EA | - | ET2 | ES | ETL | EX1 | ETO | Ex0 |0x00 0000B
Ty
IPH EP%ME;&%&ETZ? B7H  |PX3H|PX2H| PT2H | PSH|PT1H| PX1H [PTOH|PXOH | . 00 00008
5]
AP 2 4T D
P EP%WE?‘&,&E%? BSH - | - | P2 |Ps|PTL]|Pxt|PTO| PXO %00 0000B
I
SADEN | SlaveAddress | go, 0000 0000B
Mask
SADDR Slave Address A9H 0000 0000B
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1. B1TO¥EHIZF F88SCONFIPCON

STCI90C51RC/RD+ R FI M WL HAT LI A AN 2 A7 4 B AT #8127 A7 25 SCONFN 1
2R I PR IR T RE 2 47 25 PCON

HRAT R B A7 45 SCONH IR B B AT 185 1 TAE 7 sURI S sz i Thg . A% =l T -
SCON : HifrHsiilar /24 (I HzF-4b)
SFR name | Address bit B7 B6 B5 B4 B3 B2 | B1 | BO
SCON 98H | name | SMO/FE | SM1 | SM2 | REN | TB8 | RB8 | TI | RI

SMO/FE: *4PCON%A7#% " rISMODO/PCON.647 NI, %Ay F-iiies iR As il o Al 21— A
ToRF LAY, @ UARTHE S R B %A B DTS =
HPCONZ 17 25 11 [()SMODO/PCON.6£7 OIS, %47 FISM1— 2 5 72 5 4T 3845 1 TAF
T, WFRATR.

HAISMO. SM14% F FIZH A e R AT D RS AR 7

SMO | SM1 | TAEJ | ThRgi i
R R AT
0 0 TR0 |Tr: BAE RS YSclk/12,
Jians
Y 81jUART; SMOD N . o ‘3},‘ %
0 1 TRl A (2°M9P132 ) (B A R LI i )

1 0 752 OFZUART |(2°V°°/ 64) x SYScIk R G TAER iR

N 9fZUART, SMOD SF BEA S L 2%
L] 1| A3 | et o |(QO082 XCE R R LI )

M AL TAREL2TALCRT, B RT38 1% 38 = SYSclk/12/( 256 - T H1);
M A HLTAETES TR, ERTSR1M%I 2 = SYSclk /6 /(256 - T H1)

SM2: ¥F 287 R3Z WLEFE AL, 75772877 2030, aiSM247 81, RENfZ AL,
MHLUAET A BIRBSAL T (Hihbm) I A B0E W& SR AR E MR, 30 EHLIE
SRAWT AL . W AIA N FhE B AHLIN E AZSM247 90, AT A 42 S RB8 A0 F H s i o
7E77 AR, GnsRSM247 91, T A 7R BRI BIAE 2 s 1R A7 B A B AT A Wi SR AR BRI
N1; fEJ7000F, SM2 NoA0.

REN: /2% kB Ar Bl dii . Mt B A7 REN, BIREN=1R4 R BT WCIRES, AIEE)
FATENASRXD, FFaAEUE S . AR AIREN, HIREN=0, W&k £k,

TB8: 1728 73, T NERIEMEINEHE, % FH BRI EALEGE0. B, v HIEL
P (PR 56 A7 B 22 MLIE A AR e 7 Mtk ot/ 25 ot rr b 2 A

RB8: 7f 728 3, AR BIK S EdE. 701, #SM2=0, NIRB8/ZZWH KI5 1k
fir. 7704 FIRBS.

Tl RIEFWIERARES . fE750, MEBEATREBIEFESALLE RN, B AFE: E 3B,
BITI=1, [\ ENLERAWT, w7 b L R SR A, BITI=0. 78 HAh 5 =0,
FEAS BT IR K ARINT d SR A B AL, A0 A B AT .
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RI:  BrRWriE KRB E7750, AT R 3 55807 45 At Py A4 H 3h B AZRI=1,
] EATLIE SR A, e 2 W7 e A 2R AR AL, BPRI=0. 78 HAh 7 =0, BAT R R
122 1k 57 f6 ) B 2] P R A, BPRI=1 () AME L LSM2UE ) , Ui
fiz, BIRI=0,

SCON T Al IBIL YL E A E S5 EAM N4 “0” o SCON ikt E98H, i3
bk, FArHuhlE N98H~~9FH, T ARSI W E . MR U SCONIIE RN &R, Hik
A HPREBAE T — 448005 — LB A WISIPUIR S K AMEH . R — kBT Rk B & ITf
G, W HTB8 & H /e, A& BB fIME.

HFATIBE R BIER: M—WiURIE5E, W EShEMTI, BITI=1, &R ab
M S — WS B, NEEEE A BRI, BIRISL, iR, HTTIFRILL “B028
7 RAMENIER AW, B LA R A W SR HE A RE R TULZRIE KA B, SAE
T R S5 R P R B TIRIREAT H 5, AR5 AL B . BRI, PSR BT SR b A7 20 AN RE i A
PEEZNELL, UAUEITEAEEO, 75 RKE B B — Ui =R 2 U B ) R

FE YR T2 ) 2 A7 2SPCONH JSMOD/PCON. 7T E 01, a2 3B R & B

o

R 425 1) 25 77 28 PCONAR o R -

PCON : HLJE#HIZFas (Aalhr k)

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

PCON 87H | name | SMOD | SMODO - POF | GF1 | GFO | PD | IDL

SMOD: Wik, YR &4 B A SMOD, EISMOD=1, WM§$47iEE 1. 2. 3k
FER NS SMOD=0, & TAE 7 AR e . "4 SMOD=0,

SMODO: i kI A 255 H A7 . 24SMODO0=1, SCONZF /%% itISMO/FEf7 ] T-FE (i i
K ThREs 24SMODO0=0, SCONZF {74 1 fISMO/FER H - SMOTSRE, FISM1—tL 45
ERATHRLAET . EARSMOD0=0

2. BITORIRE P FFERSBUF

STCYOCSLRC/RD+ 5 41l 8 i HLI 47 11 263 45 7745 (SBUF) [y ik JE90H,  Sizhi k2 Al
5, HSBURKIBRME SE R RIS AR I IE, HESBURRH M T 3R 70 EL B B HR . P MRAE S
BUHRA RS, MRS S, IR RS s.

HFATEIEN GG RIS . AR ITERE A, 5 ANSBUFE S EH T,
BB NAR RO B B A7 4, AT TSN N 74T, HRIRA AR T2 1 m A . AR 4
AR TAE RS HIE “17 STBSHIMEIE AL AE 8 15890, FikAT Ki%.

AT IE U B A 2 T — DML B e o 75 )5 2RO B 7 K 87, oAt 7y 20y
. M—Mmiflsete, BALFAAL P IEHE 7 BN BT B 2 8 SBUFH, L E5 947 I %
ASCONZ 28 FHIRBSAL . U0 5 H1 T SM21# 15 CL 2 i B RO B HE T 40, RB8FISBUFH A B A
Az,

T B2 S P 3 B AN TS 25 A7 S FISBUFZE 2%, M TT B4 — i 82 8 52K K B e F8 o
AT ERBENSBUF G, AL RIFFUGRRU R — M5 R, NN 1Z M2 4 R FT W SBUFZE i 25
BEAREGE, 5 ET— iR E 5 . SBUFLAIFAT J5 A P 3 B0l s 2k .
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3. AL B35 51 25 FF 23S SADENFISADDR

AT HEZHLIESE, STCIOCSIRC/RD+ZRFH ML E T WAL LT il 25 77 25 SADEN AN
SADDR. H:rPSADENA MM H b s AR 25 77 28 (Mhhik ABOH, & A7{E N00H) , SADDRAZ MALHhE 27 47
2% (Ml A9H, 2 A7AE NOO0H) o

4, 5HRTOFEEXHFEFIEFMIPH, IP

AT O R VL ESAL T A W R vr A48 LEA, b suvr ar A2 A X
IE: H W oir2ifrds (Al k)
SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO

IE A8H name EA - ET2 ES ET1 EX1 ETO EXO0
EA: CPURISHI R VFi R, EA=L, CPUJFRUHINT, EA=0, CPUBRMEHTHT s hif.

EARIVE 2 h b R PR 2 4 . RIS A i & Je sZ EATE il FL b 52 % i 2

L A T o 14 AL s )

ES: AT Orprsu AL, ES=1, fotrdsAT Ly, ES=0, ZEiL&347 1T,

FRAT E AR W R Se Az il 62 PS /PSHAL T T I e 4 4% 1) 27 A2 25 1P/ TPHA, A f S 4% 1
ZeR Al I
IPH: rhIrAR S 2 47 il 2 A7 o v (AN T2 -3k)
SFR name | Address | bit | B7 B6 B5 B4 B3 B2 B1 BO
IPH B7H |[name |PX3H| PX2H PT2H | PSH | PT1H | PX1H | PTOH | PX0H

IP: W e s bl A a K (AT ArF-4k)
SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO
IP B8H name - - PT2 PS PT1 | PX1 PTO PXO0

PSH, PS: & M1 Wk Se i dz il
PSH=0H.PS=01, N1 WAl s g W (.56 240)
MPSH=0 HPS=1f, H 1B AEARR g (Lot dil)
PSH=1HPS=0fF, = O19 W AR S e g0 ik (PR 5k 24 2)
MPSH=1HPS=11}, H 1WA sk W (PR s 43)
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8.2 |ITOILIEER

STC90C51RC/RD+Z ¥l By HLIK B AT I ZE 4% TAERE R, 73 B4 FE 4 SCONH 1)
SMO. SM1J e E B T se. Hp#iR1. B 2R3 ARBEE, B RIERZEW TR
HA A I AL AL ME IR . EREER0H,  HAT D E NI RS A B A7 2 .

8.21 HRITOTIERRN0: REHIUFFR

RO, AT TEERDBATAREL, S0Pl TEETE AR, H
PR R E NSYScIk/6. 2 ML TAEAE 12T, Hoil s [E 2 ASYSclk/12. 4T s
RxD (RxD/P3. 0) #t#m N, [FE#AIIK (SHIFTCLOCK) HTxD (TxD/P3. 1) #iH, Kk, Bk
A8 B, ARAI G

RO A B RE: M ENPATEEE 5 N K IEZ T 8y SBUFFR AR JH s k%, H4T D EDE
8AL L LASYSc 1k /128 SYSc Tk /6 I 45 26 MRxDE it (MARAL Bl i), RIESEF WibR & TT
B, TXDE W H RS A kM (SHIFTCLOCK) . WIRINES-1+H “Kik” Fix.

MEESAEMGE, MR, RIEEHESENDA &L (R H) , SUYFRxDAIEEHE, [F
I SO VFTxD% H [FD RS ALkl — il (84L) i ik e Fel, Sl ik & FUIRAS, HATIR
R, 2RSS ERRRIERIERT, LA THEO.

oG AR 0B, EAr b g RFRERI, BIRI=0, A7 foidse0cds
SREN=1K} 7 3l ff AT A0 F2 . B sh WG FE )5, RXD A AT S N,  TXD A [R5 ik ol
. AT D R 2 NSYSe 1k /128SYSe 1k /6. Fi T EanEs-1H “3Elk” Fios.

R e R (84) Ja, EHIME S EAL, PR ERIHE 1", EhBEEIRS. X
PR, A0 AR RTIEO

TAETHERONT, UAHEOZHIB S HIAISM2, (A TBSAI FIRBSAL . H T I e 2 [
SENSYSclk/128%SYSclk/6, JoisERf #etefit, B8 oA WL B E A R SR K .

AT O AR O 7R & B W E8-1FTR

HoaE RSP L, HTXFRXIZE G B Io/ B =4 p g KRG 5 I EALTI=18RI =1, & “8
[T “IEENERFW, BT AN R WS SR AR H B R THE ZRIE R H B, 21 AFiE0
R TIE SR bR EALTIERI
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INTERNAL BUS

WRITE
S-BFSF RxD
= OUTPUT FUNCTION
’7
»START SHIFT
SYSCIMZQ‘ TX CONTROL
| TX CLOCK TI SEND
! SERIAL
Svsckis —J1i | SERA <—C(f‘
A ! INTERRUPT TxD
{E e 3 1 P A2 5 I 78 o[ CLOCK R recerve OUTPUT FUNCTION

'

STC-1SP4wFE 4 &

REN ) —»fstarT
RI

RX CONTROL SHIET
11111110

INPUT SHIFT REG

LOAD
SBUF

RxD
INPUT FUNCTION

INTERNAL BUS

WRITE TO SBUF

L

SEND
I I I [} trRANSMIT

SHIFT M n n n
RXD(DATAOUT)\ _D0___ X_ DI X
TXD(SHIFT CLOCK)| | | | | |
Tl

[T WRITE TO SCON(CLEAR RI)

RI |
RECEIVE
[ [

SHIFT M
RXD(DATA IN) = 1 1 [ps = 1= s R

RECEIVE

—
—
L
] -

TXD(SHIFT CLOCK)| I | | | J

KI8-1 AT MO DI RELE K S P = 18
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8.2.2 BITOIL{EH=5\1: 8{LUART, F4FRAITT

HAF B ESCONISMO SMLJy “017 B, HATIE(E U AL T AR . shi X oh8fi
UARTHE R, —Wiifs SoM1000: AR dGAr, 8fr Kl i (AL TE 56) AR I fr o ke
A2, BIRTARYE W BT BB . TxD (TxD/P3. 1) AAIE(E R, RxD (RxD/P3. 0) FyHitim el (s &
HAT TN A TR R AT

Fe18-22y AT LA I Dy g 45 # 7w  B Bgie R ivd /

BEALAYAOE AR BATIBAE BRSO B R AT SRR TXDH . A EHPAT— 5%
5 “SBUF “HIiEL A FATEE AL, § “SBUF” fF5IEHE “17 MAREBA AT
(ISEONL, JFIBANTX YR S ICTFUR Rk o R IE AL 52 N AL F 1670 T A [R5

AL %3 A7 P B AW A B2 A TXD M LR %, EXHR IV AN “07 fEHhTE. %
St 10 o e 7 B U A A A7 SN A B, RS K2 0N “17 , FEEIARA AN
“07 , XAMRA AR, METXEERIR GRS KB A, SRR RV RIZE S “SEND”
KRG FERC WU S HAE, JF BRI, MITI=L, AR A .

BRI EUOI T : A3 BRI R VFR S AIREN,  RIREN=L1M, Bl 8% vk s ey
(Y1693 SRR AR B AT Bl IRxD, 4 I FIRXDIR A “17 — “07 By Sk AR i /5
BRI HE SR, JF LRV AL16 0 AT K, KR IFFHI A RS A A7 3 . B AL16570 43
PR S AL IR 2

167 S PH A A 16 MR A LB Rr 3¢ CRERLAZYS R]) 500165547, AEBE AL [A] ()7
8+ ORAS HHAHI A% Xt Rx D LV HEATSRAE, Il R X UCRIF L “ == (fE, I3
YORFE 22U FIOE, DATHFR P00, S nldetk. fERaat, RSN E A
“07 IRHSP) , WMRGAITERL, BEArslichig, HFERRNTL 07Kk, R E
IRRIG A 2, MR BRI 73, HFECARWI R B

IR N R 3 A BRI N, R ANINIFFHI ZE AR, 2 iahr 0" B 2
B L A7 8 H B /AR, AERXE SRR — AL, € e WYL, 45 (7 I3 2 LA T P
Aot

* RI=0;

* SM2=08Z i B 15 1201

NIRRT R AR, SIREANSBUF, (¥ 1LAEARBS, EARI, RIRI=1, [0 EHLIE
R, 25 RRPRAEABE RIS, W R R IE Bk, RAMRESE, ik
i B IIRXDS 717 —"0" BBk, 4RS T — iyl Syca Rk, EmRRETE, @
AP0, BIRI=0. JEE AL T, HATIEE LR TR, SM2BIEA70".

AT I AR B LI I 26 A P AR, ) AR AR IR O e i B LB I 26 A 2 7

.
HAT IS B LI R R =27M132 X (G I 28 /T B o Lt H 3%)
M AL TAETEL2TRE R, 5@ B 38 LIV HH 28 = SYSclk/12/( 256 - TH1):
2 LT AEE TR, Rt 88 LHUHE H 2 = SYSclk /6/ (256 - TH1)
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INTERNAL BUS

Timer 1 WRITE
Overflow TO
SBUF TxD
ZERO DETECTOR
SMOD
=1
»{START SHIFT paTAl
TX CONTROL
+16 TXCLOCK T SEND
SERIAL ‘_GZI
PORT
INTERRUPT
» =16
vSAMPLE
1-TO-0 RX CLOCK RI LSGFD_>
TRANSITION >
DETECTOR START RX CONTROL giet
1FFH

et
= DETECTOR
[t
INPUT SHIFT REG.

(9BITS)

LOAD v A sHIFT |

RxD

SBUF

READ
SBUF '

Mol MMM M M n n n [nn
WRITE TO SBUF

DATA TRANSMIT
SHIFT m n n nmn f Jm 1m n
TXD\ / D0 X D1 X D2 X D3 X D4 X D5 X D6 X D7 Y STOPBIT
TI  STARTBIT —
RX CLOCK
I M I M I M I M I M I
RXD

[sarreiT/ DO X D1 X D2 X D3 X D4 X D5 X D6 X D7 ¥ stopRIT

RECEIVE {87 DETECTOR SAMPLE TIMES
SHIFT

RI

Ii

K18-2 AT LIS Dl RESE K s S IR B AW A i it e

R S P T TR A ) HAHL: 0513-5501 2928 / 2929 / 2966
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8.2.3 BITOTE#ET2: 9{IUART, SE4FZE[EE

SMO. SMIFAL 106, AT O TAETERL2., HAT O TAEBL2 9907 £ 7 20 il 5
UARTHEE, H—WiR(E B 1L R W ashr, 8O 8dEr (IR TESE) , LA AT dmARfr (58
N HHE) FNLAT A5 LA o RIE IS AT gmAEAL (B 9N £i4) FHSCONH I TB8FR AL, Al B 1k
0, B Rl K PSW [ A1/ AR 56 A PAE 38 N TB8 (TBSEE 1l 11 4 2 WL A5 rh i b ik K dfe bs B A2
SURTAE B (A (RS S0 AT ) o 20N S5 907 Hi 4 6 ASCONKIRB8. TxD A% 1, RxDA
B, DL TR BT B R %

B2 R 2 N

£R AT {5 1 TR 208 4 R =25MOD/64 X (SYSclk R 48 LA a4 %)

IR R R S B AE X PCON T ISMODAL AT B, 24SMOD=1Hf, i#£4£1/32 (SYSclk)
; 4SMOD=0H}, EF1/64(SYSclk) , HIMTFRSMOD NI AF RIS o] W, 203
A bR [ E

K18-3 0y i 47 d A5 455 2 2 11 Th Rl 5 44 s i I B LBl sk vt e S

HHI8-3 1) i1, A2 LA L, BRI R AN A AN, AOE R HTB8E 4 # A &7

Fras BB A AL, HARTWREGHIZEAAAR,  HB/ FOE B A 1R S Fr B B A )
PR AR T — S S5 A AR il 22 T B A
* RI=0

« SM2=08k #SM2=1, Ff H I EI 2% = RB8=1.

2 IR SR R R, A BRI B AL B AE 2R 1 B R 25 ASBUFFIRB8H, JfE AL
RI=1, [AEHUERPBIAI . W FREAE — AR, MRS AL 25 A7 28 5 G
&k, WMAEAR, Tk ERFAH LS, HE CE BT AR I RXD ¥ N I kAR
R, BICF WA R

EfE2r, BRI 17 5 SBUF. RBSFIRITE K

IS AEXTSCONH [FISM2, TB8I1 % B LLACEE MU L1 e, NEZHEEIREE T 7 E.
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INTERNAL BUS

WRITE
TO
SBUF

ZERO DETECTOR

SYSclk/2

STOP BIT SHIFT

»|START GEN. DATA
TX CONTROL
+16 TXCLOCK T SEND
SERIAL 4_G:I
| PORT
: INTERRUPT
» 16
(SMOD IS PCON.7) vSAMPLE
RX__ RI
1-TO-0 LOAD|»
TRANSITION|—p{sTART CLOCK SBUF
DETECTOR RX CONTROL snjFT
1FFH

I_ET_*_IAt

> DETECTOR]| L <L J

INPUT SHIFT REG.
RxD (9 BITS)

LOAD v SHIFT

SBUF
\/
SBUF

READ a
SBUF '

INTERNAL BUS

Mol MMM M M n n n [nn
WRITE TO SBUF

—SEND
DATA TRANSMIT
SHIFT [ A ) A I
™D \ /D0 X DL X D2 X D3 X D4 X D5 X D6 X D7 X TB8Y STOPBIT
1| STARTBIT
STOP BIT GEN |
RX CLOCK
I I M I M I M I M M M M
RXD lsrrer/ Do X D1 X _D2 X D3 X D4 X D5 X D6 X D7 _XRB8 YSTOPBIT
RECEIVE
BIT DETECTOR SAMPLE TIMES
SHIFT n_n n n n n - n n n
RI

KI8-3 AT M2 DI RE S K /s 55 IR B AR A& I
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8.2.4 BITOT/EIERI: 9fIUART, B4FZAJIT

MSMO SMIPAAL MRS, HAT O TAEERAS. BT EEHERI NN E s 7 0l 5 UART
e, H—mifE S BmIL A k. Aiahr, sMBdair (RAFESL) , 1ALl AR L (BROL %
) AR AL, Ak v gmAE 6 (3R 9f7 Hidi) FHSCONH I TB8FE (i, mI k% B 1860, B
F AP PSWH AT B R IGALPAE 25 A TB8 (TB8RE I/ N Z WLl (5 i bbb B b 467, N nTfE
REAE BT EALIAL) o RIS 55947 Kl 2 ANSCONIRB8. TxD A& %% M, RxD AU
H, P TR AT HeUl ik
I R RN

AT I {5 A B AR 5k =2°V00132 X (5 e 2/ Hir s LAy i H %)

M AL TAETE 12T, B35 L H%E H 28 = SYSclk/12/( 256 - TH1);

LR TAETES TR,  ERT 23 1R%: tH 2 = SYSclk /6/ ( 256 - TH1)

AT, BRI L —FF, YRR R AT i PR 5 B 3T 8s LEl ST i R R AR 2R T
WE AT RRR RS, =AM,

F18-4 9 B AT I AR N30 Tl e 45 ) 7 o B I HLA S R s T T o

HE8-4nT i, HEASFIBICLAA L, BRI It TB8HR LLe 75 A3 75 A7 2% 25 OB 7 A~ [R] 4%
HARThRed WA ME, Hilk  RIEBIESE RN FHEARMEE.

2B A R 5 — WA 2 S 0 47 R I 2 T A 2 A

« RI=0

« SM2=08#FSM2=1, FF HIZUR I 9% RB8=1.

2 IR S R B 3 R I, R RIS R RS AL BT A7 2% O B 2 NSBUFFIRB8H, Jf & A
RI=1, [a)EALIER WAL, ﬁu%bﬁéﬁ:ﬁ AN, W RIFRUSC R R 25 A7 2% Hh OB E

xﬂlffﬁz{ﬁi WAENRI, ik FARZAE ST, HUcds BT AR I RxDH A i H Bk A2
AR, ORI A B

ﬂ%iﬁsqﬂ %Lléziuaﬁ{*mu'ﬁSBUF RBSFIRITE .,
8 B AE X SCONH FISM2. TB8IK) ¥ B LLAGEAS M I Z15E, NEHLEEIRME T 5.
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INTERNAL BUS

TIMER 1 WRITE
OVERFLOW TO
SBUF

SMOD
=1
TX CONTROL
+16 TXCLOCK  TI SEND
SERIAL <—G:'
PORT
INTERRUPT
> 1
VSAMPLE %'—i
RX CLOCK RI LOAD}»
TRANSITION > SBUF
DETECTOR START. RX CONTROL gy
1FFH
1t
»|DETECTOR|
[
INPUT SHIFT REG.
RxD (9BITS)
LOAD A SHIFT |
SBUF '
SBUF
[ |
READ
SBUF '
z

Mol MM M 0 0 0 o n m mnn

WRITE TO SBUF

— |SEND [

DATA TRANSMIT
SHIFT m . n mn . mn frm fmmnm 1mn n

T™>D \ /D0 X D1 X D2 X D3 X D4 X D5 X D6 X D7 X_1B8Y STOPBIT

71 STARTBIT

STOP BIT GEN |

RXCLOCK <16 RESET
| w__T1 | N | N | N | N
lstarTBIT/ DO X D1 X D2 X D3 X D4 X D5 X D6 X D7 XRB8 YSTOPBIT
BIT DETECTOR SAMPLE TIMES
SHIFT I n n fn n ™0

RI
K18-4  Hi 4T 3Tl RE 4 M s B I Rl b ad i
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8.3 BITRETRIFRIKE

STC90C51RC/RD+F F 5. v HLH AT 1845 B Rr 3 Bl BT ik TAE RS SRR R 5, 6 T TAEAR
ROFIAE2, HPFR 5 ARG AP AR SY ScIkFPCON A 13 K R ik B2 SMODA 2%, Ak =X,
LR3I P R R 5 5 SY SCIKRIPCONAL 75 S 4h, 38 55 i I 2 /1 £ 3% LR BRT A ST 5 5 R A 2%
WHEA K. WIS LEBRT ML R 3 R AR AR B, nERRANF PR, P
DI Fh gl R R A2 v AR 1

FATHER0, HRREE RAEREAESYSclkf XK .

ARG H R I FESTC- TSP 2% P B B 88 HLONGT/ BRI, e =
SYSclk/12.

M AERE K P AR PR AESTC- ISPERAZ A8 HH 1 B B LN 12T/ B0 Tl ), LR =
SYSclk/2.

— HSYSclkidk & H 5 MR P R I AESTC-ISPYm AR 28 W B i, W R AT I8 AE AR
RO AR [ 2 A

HATIEAS TAERB2, HPHF R 5SYSckE K4k, B5SMODA A XK.

HEARIEAN: FATHEBA 2052 =25M00/64 X (SYSclk & 4t TAE I 4hiz)

2 SMOD=1H, J4F%H=2/64(SYSclk)=1/32(SYSclk);

*4SMOD=0H, J4F#E=1/64(SYSclk).

2SYSclkif & i, WL B % BEPCONT ISMODAL, i F MR . Fril, Xppf
B R R IR AR ] 5

FATEAEBERLRIZ, R R AR 1

ML, SRR =2M00/32 X (SE I} 2%/ 11 B A% LA ¥ HH SR BBRTAR ST Y R 2R 8 A B8 1345 HH 2R)
MR AL TAETEL2TRGNR, 8 A 38 1A% HY 28 = SYSclk/12/( 256 - TH1);
MR YL L/ETE6 TR, R3S 1A%H % = SYSclk /6/ ( 256 - TH1)

T X R B 28T BAs LIBRT MO B R AR AR BB, Al RIGHBIE AR B R R, 175
SEFR N A 22 - B AT AR R B R AT AR 03, AR, NIEFRAS R, B T E R ST Bgs L
FIBRT ST Y R R AR 28 108 R 15 . SMODRERE, N RYE 75 BHAT T 748 4wl vl sk
HISMOD=0x1;

MOV  PCON, #00H ; f#SMOD=0
MOV  PCON, #80H ; f#SMoD=1

SMOD R ki H i 4% fill 2 77 A PCON i e iy — i, HAth &% 07 P L A 350 B AR 408 Si2 B 156 L 7
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LR, R T E N S AT BB LR R . N A E U] R i g8/ B 1)
R,

SEIT BT BRSO 0S5 O BAATINEA] CFD) PN B IR 3% R3S 1M1 08 H vk, HNE
INF 2%/ R B LR R = I 3% RS LS VB A o

STC90C51RC/RD+ & F WL B 2 I 2815028, R e i g8/ Eas 1 B 4 TR
3, 10 08 2 I 2 A 8 1 TAE 5 2 (8 EBhE ) 1E N R R (1

WE ER BT TAE T e m U TAE 02 (8 HBhES) , TLIM I EE AR E
FSYScIKZ 1253 BB ANy BRIk . 248 ML TAEE 12T R, TLIRHE Nk B T-SYSclk4
1293 ks 48 L TAEE6 TR, TLIRI S A K B T-SYSc 1k &6 43 0K ik vt mI W,
SE I AR As 113 R 5 SYSclkFl H s EAE{ENA K, SYScIKE A, HrAl RN, %
WatE. ST RERT,
B BT AR L2 TR I, 2 I 3 /15 B 1045t — Vo 5 B e i g -

(2°—N) X 128 Bh=(2°—N) X 12X

SYSclk
L AP TARTE6 TR AT, BT 28/ B3 1 — YT 5 OB 1) Ay «

(2°—N) X 6} 4= (2°—N) X 6 X

SYSclk
T2 A5 8 I BT B A AP R, R
L L CAREL2TA T, I ST 38 LA %8 =S Y Sclk/12 X (28 —N) (IR/FD)
MR HLUTAETEOTAE RS, 2 B 38/ 4088 1A% HH =S Y Sclk X 6 X (28 —N) (/)
HHSYSclk o R G EPAIER, NI F-RE A 8] 2.

AR, JEFTE ISR BRSO IR AR A AR — . AN R AR 07 sUT SR AR s AR 10
TLEAE . BUOAASEDT BT B F . NBUEVEEIANR, Bk 8os U 2

T [ O T R A A KBl 0513-5501 2928 / 2929 / 2966 f£E: 0513-5501 2969 / 2956 / 2947 247



STCO0C51RC/RD+ R FHL T HLAETE  H AR SR 5 www.GXWMCU.com IR 37 5 Tel : 13922829991 #F 4 Jit i1l Tel : 13922805190

R AR R R S e B AT B 1% S Al R
HRHERERSEN ST 1IE SR (T1x12/AUXR. 6=0)

. RGP ERTA31
GERIT # }EJ;E'*” * lsmop | :
(MHz) T | | EEEANE

77380 MAX: 1M 12 X X X X

H2 MAX: 375K | 12 1 X X X

T I3 625K | 12 1 0 2 FFH
19.2K | 11.059 1 0 2 FDH
9.6K 11.059 0 0 2 FDH
a8K | 11.059 0 0 2 FAH
oaK  |11.059 0 0 2 F4H
: 11.059 0 0 2 F8H
12K ["11.986 0 0 2 1DH
1375 |6 0 0 2 72H
110
110 |12 0 0 1 FFFBH

BB BRIV IA LR 7 BLan R

MOV TMOD, #20H s WHEENSEATEELER . T/EFR2

MOV  TH1, #X XH . WHEERFEHN

MOV  TL1, #X XH ;

SETB TR1 s JRBhER BT BRR L

MOV PCON,  #80H ; W ESMOD=1

MOV SCON,  #50H 3 WE PTG

PAT EIRFEFFBOG, RIVAT 58 Bt & I 2% 1SS L 484 7 X S A A7 3845 i TAE 5 S0y
R BLE .
T A Al AR B BB R R E ., RN R, A — kiR
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8.4 BRITORVNIXIZFF (CIEFF AL mIZF)

1. CizFr:

/* */

/* --- STC MCU Limited */
[* - JEZRSTCI0xX & 51 B WL ER AT D T i€ (8-bit/9-bit) ---------------- */

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

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

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

/* --- Web: www.STCMCU.com */
1 0 SRR o PR SRR S P B FISARFF,  —-eoemmemenoeeen s */
1 TELERR P o S B T STCRIBERL R —wemeeeees %/

* */

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

typedef unsigned char BYTE;
typedef unsigned int WORD;

#define FOSC 18432000L //System frequency
#define BAUD 9600 /IUART baudrate

/*Define UART parity mode*/

#define NONE_PARITY 0 //None parity
#define ODD_PARITY 1 //0dd parity
#define EVEN_PARITY 2 //Even parity
3

#define MARK_PARITY /IMark parity

#define SPACE_PARITY 4 //Space parity

#define PARITYBIT EVEN_PARITY /[Testing even parity

shit bit9 = P212; //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 = Oxda; //9-bit variable UART, parity bit initial to 1

#elif (PARITYBIT == SPACE_PARITY)
SCON = 0xd2; 1/9-bit variable UART, parity bit initial to 0

#endif
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TMOD = 0x20;
TH1 =TL1 = -(FOSC/12/32/BAUD);
TR1=1,
ES=1,;
EA=1,
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;
PO = SBUF;
bit9 = RBS;
}
if (TI)
{
TI=0;
busy =0;
}
}
/*

Send a byte data to UART
Input: dat (data to be sent)
Output:None

*/
void SendData(BYTE dat)
{

while (busy);

ACC = dat;

if (P)

{

#if (PARITYBIT == ODD_PARITY)
TB8 =0;

#elif (PARITYBIT == EVEN_PARITY)
TB8=1;

#endif

}

//Set Timerl as 8-bit auto reload mode
//Set auto-reload vaule

/[Timerl start run

//[Enable UART interrupt

//Open master interrupt switch

/[Clear receive interrupt flag
//P0O show UART data
1IP2.2 show parity bit

[[Clear transmit interrupt flag
/[Clear transmit busy flag

//Wait for the completion of the previous data is sent
/[Calculate the even parity bit P (PSW.0)
//Set the parity bit according to P

//Set parity bit to 0

//Set parity bitto 1

250 T I L R T AT PR ]
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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. ICYwizFr:

/* */

/* --- STC MCU Limited */
[* - JEZRSTCI0xX & 51 B WL ER AT D T 5E (8-bit/9-bit) ---------------- */

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

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

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

/* --- Web: www.STCMCU.com */
e SR AR o S P B S8 B FSARFF, e s %/
1 T AERR P o S B T STCRIBERL R —wemmeeees */

* */

;/*Define UART parity mode*/
#define NONE_PARITY
#define ODD_PARITY

#define EVEN_PARITY

//None parity
//0dd parity
/[Even parity

A wWw NN - O

#define MARK_PARITY /IMark parity
#define SPACE_PARITY //Space parity
#define PARITYBIT EVEN_PARITY /[Testing even parity
BUSY BIT 20H.0 ;transmit busy flag
ORG 0000H
LIMP  MAIN
ORG 0023H
LIMP  UART_ISR
ORG 0100H
MAIN:
CLR BUSY
CLR EA
MOV SR, #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
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MOV  TMOD, #20H
MOV A, #0FBH
MOV  TH1, A
MOV  TL1, A
SETB TR1
SETB ES
SETB EA
MOV  DPTR, #TESTSTR
LCALL SENDSTRING
SIMP  §

TESTSTR:

DB "STC89-90xx Uart Test !",0DH,0AH,0

*
;UART?2 interrupt service routine
; */
UART_ISR:
PUSH ACC
PUSH PSW
JNB RI, CHECKTI
CLR RI
MOV PO, SBUF
MOV  C, RB8
MOV P22, C
CHECKTIL:
JNB TI, ISR_EXIT
CLR TI
CLR BUSY
ISR_EXIT:
POP PSW
POP ACC
RETI
-

;Send a byte data to UART
;Input: ACC (data to be sent)

;Output:None

*/

:Set Timerl as 8-bit auto reload mode
:256-18432000/12/32/9600
:Set auto-reload vaule

:Timerl start run
;Enable UART interrupt
;Open master interrupt switch

;Load string address to DPTR
;Send string

; Test string

:Check RI bit
:Clear RI bit
:P0O show UART data

;P2.2 show parity bit
:Check S2TI bit

:Clear S2T1 bit
;Clear transmit busy flag

R R T IRA
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SENDDATA:
JB BUSY, $
MOV ACC, A
JNB P, EVEN1INACC
ODD1INACC:
#if (PARITYBIT == ODD_PARITY)
CLR TB8
#elif (PARITYBIT == EVEN_PARITY)
SETB TB8
#endif
SIMP  PARITYBITOK
EVEN1INACC:
#if (PARITYBIT == ODD_PARITY)
SETB TB8
#elif (PARITYBIT == EVEN_PARITY)
CLR TB8
#endif
PARITYBITOK:
SETB BUSY
MOV  SBUF, A
RET
*

;Send a string to UART
;Input: DPTR (address of string)
;Output:None

; */
SENDSTRING:
CLR A
MOVC A, @A+DPTR
JZz STRINGEND
INC DPTR

LCALL SENDDATA

SIMP  SENDSTRING
STRINGEND:

RET

END

;Wait for the completion of the previous data is sent
;Calculate the even parity bit P (PSW.0)
;Set the parity bit according to P

;Set parity bitto 0

;Set parity bitto 1

;Set parity bitto 1
;Set parity bitto 0
;Parity bit set completed

:Send data to UART buffer

;Get current char

;Check the end of the string
;increment string ptr

;Send current char

;Check next

254 T I L R T AT PR ]
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8.5 WMHLEE

STCOOC51RC/RD+Z 41| 51 F LA H3 47 A5 MR8 HL S I T 70 WL A5 AN 2 HLIEE PR R
i 5 A 4RO LIEAE

W SR AN8051 8 FH RAAHERARIL, APK e AT B 470 1 B3 AHIE (TXD—RXD, RXD—
TXD, GND—GND—H#1) , RIAISCHLNALIE(E. A T HINEEE S, w>@E & BRI,
AR FRS—232CHRS—422. RS—A485FRAEHEAT WALIEAS, WIS ARGt [HRH—HEEEH
AR, P/ IEE & IR T, SR IEAE S .

XD RxD
8051 RxD T™xD 8051
GND GND
1

STRSEAS IR, S WU U BE B AT RBIOZ 5 B O @S “Hi” o PAsE
BIFTA SR B S B “Hhill” T

A U7 5915 FF 24009 5 A S R, 1 R R0 FHSYScIk=6MHz, LR £ 508, ZHL
BB . fEXUUIF RGBS, 28 B LR — AN S 2 (filln “06H” D , LA ZHLE
U 2B EE(E S5, SRS, WRIE “00H” 1EAREES,
BNR “05H” RRBREBUEEE, + BH ALK ZHM RS S “00H” BA T
TR AN BB S b I S E — LA WL, IGREE A Z LR IS B, EEZHLF &
B, FLRIEEORR T

| % | Bomy | ¥aEe | ams | - | HdEn

FATEIN: FHLI 2L R R N

KR~ HEN:  FALR ) Z LR RN R

SRS AT: AR, BEREL. . N, B (n+1) A PR B B A,

CHUVRIE BRI “ReB A ST DB B In AN SO £ 75 . 25 B IE W, i F LI %%
COFH™ 52, 0[] R “FOH 5 2 . HINL R (U E ZHUR R 1 “OFH” 5 84 B R EAT
%, REYEAKRLT, BU4kEIT, 5% 5.

RGBSR, HE “Hi” AR, HXEEH. 2005 R8T 04 e MR &
Seds, DA 13015 AR Bl 0 A 2 590 T 2

STCO0C51RC/RD+ Z F| 8 WL B ATHRAS, T BB R A i3, Al S8 F 1 3l b e

A |
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(1) BT AXHLEE P21
OFPUAETRFB
TEOS R PLURIE TR PR A .

IR

v
HihbFE4HDPTR, K4 a8
R7, fZ58 2747 asR6 B YA

y

FIEIRIYAE 5 06H

PR IERE N E:
(a) WHPREWE: EHENR/EESIERBER. TEFR2, THEHE3H, SMOD=1. ¥

e K2400 (BL/FP)

(b) BITHEERE: FPBREHTRL, RTEG

(c) WERAMAI TAERFAZ88 R E: 3IHMSOHA SLAA R IZ M BIR B e bkt ; 2FHEA JTAZ K
RIEMBIEHAE: RN B IR E4S .

256 38 S R TAT PR A A SHL: 0513-5501 2928 / 2929 / 2966 f&¥: 0513-5501 2969 / 2956 / 2947



STCY0CS1RC/RD+ZRFIH FHIIEFE B /7 M3 - www.STCMCU.com 4 i 1 QQ: 800003751 STC — 4xkRig K f1I8051 & Lk 2 ]

HBLRIE T RE P i s
START:

MOV  TMOD,

MOV  THI,

MOV  TLI,

MOV  SCON,

MOV  PCON,

SETB TR1
ST-RAM:

MOV  DPH,

MOV  DPL,

MOV  R7,

MOV  R6,
TX-ACK:

MOV A,

MOV  SBUF,
WAIT1:

JBC T1,

SIMP  WAIT1
RX-YES:

JBC RI,

SIMP  RX-YES
NEXT1:

MOV A,

CINE A,
TX-BYT:

MOV A,

MOV  SBUF,

ADD A,

MOV  R6,
WAIT2:

JBC TI,

JMP WAIT2
TX-NES:

MOVX A,

MOV  SBUF,

ADD A,

MOV  R6,

INC DPTR

#20H
#0F3H
#0F3H
#50H
#80H

31H
30H
2FH
#00H

#06H

RX -YES

NEXT1

SBUF
#00H,

TX-NES

@DPTR

R6

; WEEN AT S LEN . TER 2
s WOE U

L ORI
s W ESMOD=1
. pEhE s

. BWEAMBRAMEHE LS
: DPTR¥MH

s RIEBARPEGERT

3 BRIP4 R67EO

; }E%@ﬂ"l%% “06H”

s SRS RIESEMIE S
3 RRILSTEHEWATIL

s FUWE AHLREAE S
s REIEIEAES, WER

s ZIRIAIEAE S IEA
TX-ACK ;

BT “00H” , 75 E R ITI(E S

; } RAEFAERHn

: MAMERAMELUK 2 5045
3 RIEEIEH

; DPTR¥g%I N1

P 0 L A T R A ]
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WAIT3:
JBC T, NEXT?2
SIMP  WAIT3
NEXT2:
DINZ R7,  TX-NES
TX-SUM:
MOV A, R6
MOV  SBUF, A
WAIT4:
JBCTI, RX-OFH
SIMP  WAIT4
RX-OFH:
JBC R, IF-OFH
SIMP  RX-OFH
IF-OFH:
MOV A, SBUF; ;
CINE A, #0FH, ST-RAM;
RET
AR T R B
PSR B v

()  PHEREEYIRL: FAKIERRF;

(b)  BATEEVIIEN: R
() HHEHKE:

s FIWT— BRI RIE R
;s SERPRIASE

s FUWT AL S A A

s RIZBRINFZ 201

:}”%EWZMEKE

W& TR, T KA

; IR[E]

WHTRAM 31H. 30H ¥ JGAF B 22 b X i

R7T— AN 2T 735
R6—— BN & 7725

() [AFHLEIZES: “OFH” JNEIIER, “FOH” JyfEikthfs, “00H” JyIFl ety

P&, “05H” N AU
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NED LS BT AR TR R

IR

Y

HhhikFEFDPTRIBiE
R A7 AR 0

BRI 5

F06H?

N
v
I F AL [A132% 15H

\ 4

fia) FUAL I3 00H

PRl P

BT RE P i

TART:
MOV
MOV

MOV
SETB

MOV

MOV
ST-RAM:

MOV

MOV
MOV

TMOD,

TH1,

TL1,
TR1

SCON,

PCON,

DPH,

DPL,
R6,

#20H
#OF3H

#0F3H

#50H

#80H

31H

30H
#00H

¢<

| e e R

SMODE fif

;| 1% BEDPTRH Hutlk:
;3 BN A7 A0

!

HotibF8£FDPTRNL

e R 2
Y
Bl An
AREIERG?
N
Ii) B L[] 3% FOH

I FH L IA] 12 0FH

; }%Hﬂ”%/ﬁiﬁﬁﬁliﬁﬁ
s JABER AT R L
B AT, SRV

R R T IRA
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RX-ACK:

JBC

SIMP
IF-06H:

MOV

CINEA
TX-00H:

MOV

MOV
WAIT1:

JBC

SIMP
TX-05H:

MOV

MOV
WAIT2:

JBC

SIMP
HAVE1:

LIMP
RX-BYS:

JBC

SIMP
HAVE2:

MOV

MOV

MOV
RX-NES:

JBC

SIMP
HAVES:

MOV

MOVX

INC

ADD

MOV
DINZ

RI, IF-06H
RX-ACK

A, SBUF
#06H, TX-05H
A, #00H
SBUF, A

TI, RX-BYS
WAIT1

A, #05H
SBUF, A

TI, HAVE1
WAIT2

RX-ACK

RI, HAVE2
RX-BYS

A, SBUF
R7, A

R6, A

RI, HAVE3
RX-NES

A, SBUF
@DPTR, A
DPTR

A, R6

R6, A

R7, RX-NES

s BRI 5 5
s SERFEOEIE S

I B A
TR R 7

; }rﬂEﬁMﬁ% “00H” , [Al =z

;3 [HHLAIE “05H” IfY

. RIEHE S

R

. DVEIEE, S T

s SERFRRSCEUE AN 2L

s HdEHAHWEIERT, RE

: }%qwﬁmﬁ

s RCE AR AT AN SHERAM

;) JERE A
s FUWT I A T oe
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RX-SUM:

JBC RI, HAVE4

SIMP  RX-SUM ;}%ﬁ%%ﬁ%ﬂ
HAVE4:

MOV A, SBUF

CINE A, R6, TX-ERR ;:}ﬂ%%ﬁ%EE%
TX-RIT:

MOV A, #OFH

MOV  SBUF, A ; }@@ME%%%&H&%%
WAIT3:

JBC I, GOOD

SIMP  WAIT3 : }%ﬁ%ﬁii%
TX-ERR:

MOV A, #OFOH s FRNUKIE ARG S

MOV  SBUF, A
WAIT4:

JBC TI, AGAIN ; HRERIET

SIMP  WAIT4
AGAIN:

LIMP  ST-RAM ;AR [EEET A4
GOOD:

RET s LSRR ]

(2) b5 UM LIEAS 2441

TR Z MR A, SUHLIEE 07 88— J7 R B v b 7 sA A R il 5 2% . T STC-
90C51RC/RD+ £ 51 ¥ F AL ER AT IEAS R W TR, Hob i 248 R — b o |\ D ik,
JIT DA SE B b v B A R A AN 45 A, BRI R IR AT & A SR R W, R N R B EALIER
HITEEWEE R P W, g8 NF— AP E N, 20 AR 55 R 7 B 5 I N B
IR S5 FE P AT b3

XHE, BRSO, F5 CRER) ARUER T RIEE (AR, 205 RO
I 5 o i — 2R 7 ST A

TER BT ROIR SRR P, 75 B =AM B A7 R Wt B2 I 145 182 U 538 2 Bl e
B, BHIEE RIS, WA NHRAMI2HIE T AR A B AE 28, 33HHITCNE:
BT Ees, ArHuhl7FH. 7TEH. 7DHAFRENL .
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ZALERSTH B 55 R P37
R ep 7 QN MR R h 2 HEE I A R SR ATIE R AR T . A PR B A AT A
FRRAMI & bk B 5 E AR P P i e

F R
ORG  0000H
AJMP  START ; HE RS
ORG  0023H
LIMP  SERVE s Frh IR AL
START:
MOV  TMOD, #20H s B SCER BT ES e TAEIT 2
MOV  TH1,  #OF3H ;
MOV  TL1,  #OF3H ; }&E?ﬂz%%ﬂmom/@
MOV  SCON, #50H s WEBTEETAL vk
MOV  PCON, #80H ; W ESMOD=1
SETB TR1 ; JABER
SETB  7FH ;
SETB  7EH s WHEREM AL
SETB  7DH ;
MOV  31H, #10H s RUE UM EEE A2 T AMTRAMIE)
MOV  30H, #00H 3 }@tﬁﬂﬁiﬁmow
MOV  33H, #00H ;s ZUIMAEA LT
SETB EA ; }
SETB ES ;) JFrhi

262 38 S R TAT PR A A SHL: 0513-5501 2928 / 2929 / 2966 f&¥: 0513-5501 2969 / 2956 / 2947



STCY0CS1RC/RD+ZRFIH FHIIEFE B /7 M3 - www.STCMCU.com 4 i 1 QQ: 800003751 STC — 4xkRig K f1I8051 & Lk 2 ]

Hh TR 55 R«
SERVE:
CLR
CLR
PUSH
PUSH
PUSH
JB
JB
JB
RXSUM:
MOV
CINE
TXRI:
MOV
MOV
WAIT1:
JNB
CLR
SIMP
TXERR:
MOV
MOV
WAIT2:
JNB
CLR
SIMP
RXACK:
MOV
XRL
Jz
TXNACK:
MOV
MOV

EA
RI
DPH
DPL

7FH,
7EH,

7DH,

AI

A, 33H,

AI
SBUF,

TI,
TI
AGAIN

A7
SBUF,

TI,
TI
AGAIN

SBUF,

RXACK
RXBYS
RXDATA

SBUF

#OFH

A

WAIT

#OFOH

WAIT2

SBUF
#06H

#05H
A

TXERR

5 KA
s T BRRYC BT SR AR S

BIntrey

s PR AR IR AN
: FIWT A R 1 IR

;}ﬁmME%%WE%%%“WW’
Rk s b

s VR R A WriE SR AR AL
; FRE A

::}ﬁ@ﬂﬁ%%&ﬁ%ﬁ%“mW’

R

s B BRI TR T SR AR
; FReETR AL

s PRI (S “06H”
s AEUZ AT
s AR, N TXREE

s RICEIR ARG S, A LA .

“05H” , ZIRE Y

P 0 L A T R A ]
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WAIT3:
JNB
CLR
SIMP
TXREE:
MOV
MOV
WAITA4:
JNB
CLR
CLR
SIMP
RXBYS:
MOV
MOV
ADD
MOV
CLR
SIMP
RXDATA:
MOV
MOV
MOV
MOVX
INC
MOV

MOV
ADD

MOV
DINZ
CLR

SIMP

TI, WAIT3
Tl

RETURN

A, #00H
SBUF, A

TI, WAIT4
Tl

7FH

RETURN

A, SBUF
32H, A

A, 33H
33H, A
7EH

RETURN

DPH, 31H
DPL, 30H
A, SBUF
@DPTR, A
DPTR

31H, DPH
30H, DPL
A, 33H
33H, A
32H, RETURN
7DH

RETURN

SR RIL G

s HIRE I A

s RYCE MRS S, ik “00H”
s YRR RIS S, Jik “00H”

; HRERIETERE
s BT

s VBRI FR &
: HARSE I AR

s BB BRI
s AEAI2HHLTG

TR R NN

. TERAUR B
e

BB AP A b AR T

. TERCHE
MR 1S FERAM
. MR

;}ﬁﬁﬂm%ﬁ@

TR R NN

. BN B e
BRI
I
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AGAIN:
SETB
SETB
SETB
MOV
MOV
MOV

RETURN:
POP
POP
POP
SETB
RET1

7FH
7EH
7DH
33H,
31H,

30H,

DPL
DPH
EA

#00H
#10H

#00H

s W bniEAL
; RINAIHITIHO

; }‘VX’E%W%&?&%‘%F Xk

: IRE I

Tl
B

FRFEFAE b, ORGNREFBULHINIE S, FERFHLAI, EIRVCg L Ui B 1%8 Bl

R aG L .

FESEPRN G 2 Fh 24, 0 B G MOL A TSR (BT 5 B AR, DRIk, R
FIEEE T DLRTEEAS 1 IR VR T %

P 0 L A T R A ]
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8.6 ZHlAfE

IR Z LN R4, FEZ SN TAE. STCI0C51RC/RD+ A H. 5 HLI
AT IEAS A 3 E A ZHLEE TR, WS M UEE RS, FTEDNEX T EM
REVLEE RGEEHER .

D
STC

A s]z s]z Jz
P - P

TxD RxD TxD RxD TxD RxD

STC MCU MAHL1 STC MCU MA#L2 | = | STC MCU MHln

EEDy— G ENATLE AL &R T2 PLEME RS EHAT S5 G WHLEME, A
WL ) B A 0 50 5 1 4 K

(1) ZHIEME R SEA JE B

EZHBEE RS, NEETHL (K% 52 GNP (B ZIAIRERTSEEAE, #4Ti
fE U AE AR AREFT. MCS-51 R 5 B HLK 2 47 18 15 15 #1) 25 A7 23 SCONH & B 2 HLE 15 i B 1
SM2. MFEFRESM2=1, BITEETAETHFR2EARS, KiEHET TS EE UX AT R
IEH R (TB8=1) EREIEMT (TB8=0) , HUmET X W FIRBS#HT IR 24SM2=1,
W EIRBS=1, MR NPEIY Mk iT, $5iZMWi N 2528 NSBUFH, FFEAIRI=1, [FICPUIERH
Wr, BEATHOHEDERYALEE; ARBS=0NEMEW, A FHER, BIKEBEEFR. £SM2=0, T
T 2 Hb Bk T 2 B s Bk, 3R B AIRI=1, [AICPUIEREMT, #iZ%MiN &% ANSBUF. #EithJ5
H, WSl ZHLEE .

T FEEB AN ZHEE RS, MHLEHEE A0, 1, 2, -+, n. THREBHEEREED
T

O BEWMIHLRISM2=1, AT REfibhtheRaSs.

@ FHLE S REREI B E S, K TBSRE N1, URRFRIENZ MRk,

@ FrA M ML R oy bk i, & R R B AR IY ) bk S AP bk AR B
B BRSNS, WA S MAHL, TEBRSM2=0, #ERERMNENRENEEN, EE4
BRI e A EEBOAARSE, WPONAEFHEMNL, (E4ERESM2=1RZ, tEHE R RABIEMA
TRRER, BRI S EHE il )y A5 NSBUF, ANEAfL, RI=0, Aap=ddilfigR, EEHIH-
ik
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@ FHIERIETEIFI RIS, B RKIE—IE R EERM, HAm

TB8=0, VAR AEIEMI.

® M EHLER MNLIEAS I [a] 7 A& PRy Hhik b, S0 HAb AL, Rk

WU MMLE 23 759 50 = ALTE S IPSofh ABLES , R HSM2=1, St H 5 FHRIE M EE
WA T B IR .

RIS R T SEIR

(2) ZHLIEE R R

BT S ATEERAE G HE 6% B MR H#HTE 1%

B3 A T BRI A3 £ R ] e F e 2058, ARVl E IV AT, PhCESR™ % 58
B, AFEFEEEER, N EBAME. EZHPEERSGHES BN HERS, HINE
PR e X BN LARAE —BEHT .

FEEFENRZHERE RS, RUBCE2556 AL, & AHLAIHEES 5 900H~FEH.

© Y MUFFOA 2 MMNLER <, & ALK ESM2=DRE, HEEERICENIRH
HEwpay,

@ FEHMMHLERZIFRLE . FEHLE SR IR HIBEREIY T, B T3k ) AL IEDE A ik
ML, ZWAFMHEFST S EHLE R A SRR N R I G A, SRR KL 5 A
L FEREDEANLIPIRZ, 5 EHHIWORGIES, ENLRDIFUA &% Sz cdm b, &
1% BB B — WU AR S A B

® 21 EHRIERIMSTFN:
00H: ZE3R MHLERUSCEHRE B 5
O1H: ZER MHLAIEZHE S ;

Hpth: JREm2S.
@ MHLHPRE T8 XL E -
B7 B6 B5 B4 B3 B2 B1 BO
ERR 0 0 0 0 0 TRDY RRDY

EX:  HERR=1, MM EITEER L
#TRDY=1, MHLRIEMER L
FRRDY=1, MALEIHER L

© Hfth: i HEE .
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(3) FEFFHH

TESBR N P U EREASRAKRE, RELER A — B R AAEREBENER, T
Z 2R H Rz 7 5, (HRE R R R R, X R B R T g B IR . R &R
3 MRE P ERE T F . X BAL LA sl 5 O] a7 B 48— ML 2 8] — S — 38 1= 3 A o

O EVERERRF

2 ELEL A2 1B A7 e Y EERAMAR , SR B A B Mo bk A5 1H, BB H K 7 S 501 B
JCH, ARKIERHVIME. S E SR A TR, Fra S B RS bR Wik SR 5
o BENFERIEN, ERRRETEFAREAZE, MELRE EREFESHIT. U R
AL IPSW » SHIFOAR AL KPR A B A I8 Bk R B K% .

FR ENLFI#S ML B, W RSk H TR F 744 X 1/R0~R7.

TR IEFL T 5

ORG  0000H

AIMP  MAIN s HERRF

ORG  0023H s RIEPWIRSEF AN

LIMP  SERVE s B RS IR
MAIN: . . . ... s FREF

ORG  1000H ; REBEFEFAH
TXCALL:

MOV  TMOD, #20H s WEENIHEERLER . 72

MOV  TH1, #OF3H s BCEIRREFE 240007 /10

MOV  TL1,  #OF3H ; BAZSMOD

MOV  PCON, #80H ;

SETB TR1 s JABER AL

MOV  SCON, #0D8H : HRATTA8, AvrEil, TB8=1

SETB EA s JF e 2

CLR  ES s A IEHATIEAS T
TXADDR:

MOV  SBUF, #05H s RIENT Y AL
WAIT1:

JNB TI, WAIT1 s FHfERIETEE

CLR TI s LR IEH W R AR E
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RXADDR:
JNB
CLR
MOV
CINE
CLR
CLR
MOV
MOV
INC
SETB

RET

SERVE:
CLR
PUSH

PUSH
CLR

SETB
TXDATA:
MoV
WAIT2:
INB
CLR
INC
DINZ
SETB
CLR
RETURN:
POP

POP
RETI

RI,

Tl

A,

A,
TB8
PSW. 5
08H,
0CH,
0CH
ES

Tl
PSW

RS1
RSO

SBUF,

TI,
Tl
RO
R4,
PSW. 5
ES

PSW

RXADDR

SBUF
#05H, TXADDR

#50H
S50H

@RO

WAIT2

RETURN

s SR AALIE] AL ik

s AW NG KRR &

o BIOALIEZ ) A B L

: FIWTHEAHOIERT S, S E K
; HULERITE, EAITB8=0, % K H
. BAIFO=0tr &AL

s ROIESHEHLIEFR RO

: B P IARA

s BARYLKE

s SOV ERATIEAE

: IREIFEREF

s PTIRSFETEL, EHWIESRARETI
; } AN LR
;:}ﬁﬁIW%E%Bl

3 RIBEHRHKE R s

s HfEPRIEEEE

;. HAITI=0

3 HehEFREN ML

s BRSR R%ESE, HRIE|

; CURIESEEEEIFO=1
3 REABATHNT

; }>Tﬁﬁiﬁ%

; IR[E]

P 0 L A T R A ]
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QOMHLIZRRE P
FEHUSIE R HAERE Y IE, - BT ML B, 25 A PR AH L B A iR [m] 5 5 5
AHUthE, WEEAB M IESS EHUEARE, FFIHRE T NUAER I EEE SRS BEWT, R A7 IR
TN HRAMIFI60H L TT T, S HE HU I B A7 T T 61H D E Bl ) Y BERAMU R T e, R
IR IEM20-0H. 20-IHALAEARE AL, FISRABTH S bt . Bl S K R 2 il 1 7
2FH. 2EHPIANF15 B o0 TR O8O = BONAE i R F8 5 . #5 MWL P an s, (it =
%,

#5 LR 7 i
ORG  0000H
AIMP  START s BERFER
ORG  0023H
LIMP  SERVE s AHRIBT N 0 I i 55 A2
ORG  0100H
START:
MOV  TMOD, #20H ; EREFER: VIRWARF, WEEK
MOV  TH1,  #OF3H ;e THEERLERT . TAE 2, W
MOV  TL1,  #OF3H ;BN 240060 R0 A S WA
MOV  PCON, #80H ; BE{7SMOD
MOV  SCON, #0FOH : WEBITHTRI, Ak, sSM2=1
SETB TR1 ; JABER AT AL
SETB  20+0 ;
SETB 20-1 ; }Eﬁ%ﬁﬂyl
SETB EA ;
SETB ES ; }?Frhliéﬁ
ORG  1000H
SERVE:
CLR RI ; IE SR BT R bR ERI=0
PUSH A ;
PUSH PSW ; }IJL%%F
CLR RSl .
SETB RSO 5 } WP TR AT 8 X1
B 20+ 0H, ISADDR s FIWTAR TS A2 ki
JB 20+ 1H, ISBYTE s FUWTR 5 2 s P BT
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ISDATA:
MOV
MOV
MOV
INC
DJINZ
SETB
SETB
SETB
SIMP

ISADDR:
MOV

CINE
MOV

WAIT:
JNB
CLR
CLR
CLR
SIMP

ISBYTES:
MOV
MOV
MOV
MOV
MOV
CLR

RETURN:
POP

POP
RETI

RO, 2EH
A, SBUF
@RO, A
2EH

2FH, RETURN
20 - OH

20« 1H

SM2

RETURN

A, SBUF
A, #05H,
SBUF, #01H
TI, WAIT
TI

20 - OH

SM2

RETURN

A, SBUF
RO, #60H
@RO, A
2FH, A
2EH, #61H
20+ 1H

PSW

A

RETURN

ZHLEFETT AT 2R 2R, EHI
Xt AT A LA ORI R T, W Il R AL ar 47 R B AT 9 R IFAT IO, BAC
BRSSP ATIE R MBS B, SATITEINL, RoRdess. XEMA 247,

3 BPEHEETIERO
;K

s BETREN L

s FIWT B R e R ?
s WREAREN

s BN, iR

FEHAEIEAY, b S AL L

TR, AR R 7]

; MITF, KEZ(ES “01H”

s SRR RIESER

; ¥50TI, 20+ 0, SM2
; ¥50TI, 20+ 0, SM2
; ¥50TI, 20+ 0, SM2
3 FeaR]

s BRSO B B i
s B EERIK A ERAM
; 60HH T L 2FH T

; BEHHE61H T-2EHH T
; JH20 « IHbRE, ForUGHR AR

, }
]
5

; IR[E]

=~

VYR

BEE—-NAE T RRNH, NESE.

P 0 L A T R A ]
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289E STCI90C51RC/RD+A%IEEPROMBY N FH

STC90C51RC/RD+ZR F1) B F ML N 384 B T FIEEPROMSZ 55 #2723 6] /2 4> FF £, FI B ISP/ TAPH;
AR ¥s Ni#Data Flash4EEPROM, #5KEAE1077K LA E . EEPROMAT 43 A4 TAN B X, A B
XAEGS12F o K, B — WAE B B [ — N R X, AN A2 [ — R A e 25 i
TEARFEEX, A B SR R R 2 1 X AT 1

EEPROMAT FH TR A7 — L6 75 B AE N i R B O B A R S8R . (EH P EF
Hr, ] DA EEPROMEEAT 775 5/ 1 Gm e/ B X R PR 3RAE . 78 TAEHEVee miRiT, B Z

{TEEPROM/ IAPHEAE .

9.1 IAPKZEEPROMETILYETRINGES 15

oo
[2]3]

oy N Ak S 555 o
(SR A L Lsg | BOLE
ISp_DATA | ISP/1APFlashData |-, 1111 1111B

- Register
ISP_ADDRH ISP/IAP Flash Ad- |- pqyy 0000 0000B
dress High
1sp_ADDRL | 'SP/IAP Flash Ad- 1)y 0000 0000B
dress Low
ISP_CMD ISPIIAP Flash Com E5H - -1 -T-1 - [ ms1] mso XXXX XX00B
mand Register
ISP_TRIG ISP/IAP Flash Com-/ g, XXXX XXXXB
mand Trigger
ISP_CONTR ISP/;;Z\gPi;grntrol E7H  |ISPEN [swBs| swrsT [ - [wr2] w1 ] wro 000X X000B
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1. ISP/IAPH#EZ 7F 88 ISP_DATA

ISP_DATA : ISP/IAPEEAE I ¥ 5 HiE 27 17 4% o
ISP/LAP M\ Flashisz Hi I $ e s Ak, mIFlash S (1) 50 75 O B A

2. ISP/IAPHELF 572 821SP._ ADDRH#1ISP_ADDRL

ISP_ADDRH : ISP/IAP #AE itttk 25 7745 1 )\ A7« 1% 27 47 25 thbk WE3H, A7 5 {5 900H.
ISP_ADDRL : ISP/IAP #AE i ¥y bl 25 A7 28K\ o %377 25 Huhk A E4H, 5247 J5 {8 900H.

3. ISP/IAP# £ & F85I1SP_CMD
ISP/IAPfT 4 2 (7 24 IAP_CMDHE 21 T

SFR name Address | bit B7 B6 B5 B4 B3 B2 B1 BO
ISP_CMD ESH name - - - - - MS2 MS1 MSO0

MS2| MS1 | MSO |4 / #fE Ak

0 0 |Standby FrHlEE, JGISPH:AE
0 1| AR R X % Data Flash/EEPROMIX ” i3t 47 =7 i i

1 0 | MA P ST X % Data Flash/EEPROMIX. ” 34T 5 i g 2
1 1| MWH PRI R X 6 Data Flash/EEPROMIX ” #E47 f [X 4245

FEFAE RGLISPRE R X i ] DAXGHF ;v FAE e X/ $ i Flash X (EEPROM) AT 545 152/ 7 1 9
T2/ X FE e P SRR X, A AT DA Bl lash (X (EEPROM) #EAT 15458 /775 %
/BRI, 4 EH ISP S, H s 8 N - i A3k N TSP.

o|Oo|oOo|o

4. ISP/IAf SR FFEFISP_TRIG
ISP_TRIG: ISP/IAP AR} i & fitt & 77 47 & -
EISPEN(ISP_CONTR.7) = 1 i, XfISP_TRIG5:S \46h, 55 AB9h, ISP/IAP fir & A 2544

ISP/NAPHEAESE R, ISPHLE = )\ A7 7577 %% I1SP_ADDRH. ISPHEHEME )\ 7 25 /7 #%1SP_ADDRL
ISPy 424725 ISP_CMD I N AL . G 542 T RED T — N ik () #1447 1ISPIAPH:AE
T T A Z bR ) = 8 AL ARS8 AL 43 1 5 N ISP_ADDRHAISP_ADDRL 7% o

FHRISPEEAERT, #BEXFISP_TRIGH S N46H, 5 ABIH, ISP/IAPHT A4 4450
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5. ISP/IAP# £ F 785 1SP_CONTR
ISP/IAPHE | 27 77 24 IAP_CONTRIZ 1 T -

SFR name

Address | bit

B7 B6

B5 B4

B3

B2 B1 BO

IAP_CONTR

E7TH name

ISPEN | SWBS

SWRST

WT2 | WT2 WTO

ISPEN: ISP/IAPTHEE S VFAL. 0: 251-1AP/ISPiE/ S /¥4 Data Flash/EEPROM
1: FUYFIAP/ISP1L/ 5 /#FxData Flash/EEPROM
SWBS: AFEFEM A N R X 8 8 (%0), BN RGISPRERFX EB1(51).
FLESWRST H LA A4 7 LA

SWRST: 0: A#pfE;

1 PRI RGEAL, AR,

AL PN AR R IX (APIX) B AL N R G ISP X H G HUTFE 7
MOV TSP CONTR, #01100000B ;SWBS = 1(EFEISPIX), SWRST = 1 (4K L)
TE ARG ISPIR I FE 7 X B4 AL 3 M PR HFE P X (AP [X) AR AT FE P
MOV TSP CONTR, #00100000B :SWBS = 0 (3E#EAP[X), SWRST = 1(3E D)

BEE AR I 18] CPUSERF I (] (WL#s A 1) , (AMHLER A =12 4~CPU T AE I )
i Program/4if5 Sector Erase | Recommended Systelp+€10ck
WI2 |WT1[WTO| Read/i: (2794S) J DX A B PR R 2 KOG L I RE R

(=13. 1304ms) It o

0| 1] 1|6/HLARAE | 30MHLAE I | 547 1AM A ) 5MHz

O 1] OftIA-HLERJ | 60L& i b 10942128 il 3 T0MHz

0| O 1|22 HL#8 1204115 5 1A | 218854 HL 7% & 1 20MHz

0| Of 0]434HLasrEil|240HLas391|43769 M Hlas A 1 10MHz
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9.2 STC90C51RC/RD+Z%| 8 F#lEEPROMZ [8] K /)N K ik

STC90C51RC/RD+ £ 1) 8. A A1 N %K 7] FHEEPROMAF) Hu it 5 5% 7 45 [A) 5 20 T 6. FE A2 7 N
T2 X BF, 7] LLXTEEPROM 1347 TAP/ TSPHEAE .

FELARFEANR S B BB N SEEPROMA /N K2 E 4R H S 254 -

1. STC90C51RC/RD+ £ A1) Hi WL N FEEEPROME 4H H k- 6%

2. STC90C51RC/RD+Z 41| B i HL P S EEPROMAS 8] K /N ik 1 — Wi 3

STC90C51RC/RD+ £ 41| #. [ HL P EEPROMIE Y — Y5 R

iLes) EEPROM 54 | 55 X £ [ 246 o X i bk | 45 7R g X K B ik
STC90C51RC
STC90LE51RC 9K 18 1000h 33FFh
STC90C52RC
STC90LE52RC 5K 10 2000h 33FFh
STC90C12RC
STCI0LEL2RC 1K 2 3000h 33FFh
STC90C54RD+
STC90LES4RD+ 45K 90 4000h F3FFh
STC90C58RD+
STC90LE58RD+ 29K 58 8000h F3FFh
STC90C510RD+
STC90LE510RD+ 21K 42 A000h F3FFh
STC90C512RD+
STC90LE512RD+ 13K 26 CO000h F3FFh
STC90C514RD+
STCO0LE514RD+ 5K 10 EO000h F3FFh
STCI0C51RC R F 5 F A1 P FEEPROMPE 4 i %
FARSERI S % /b 5 X EEPROM, 2 B8 Fi T (I EEPROMZ A K /M Bl — G %,  FFANIX0.5 K&
F—mX B RIX F=FRIX BV RS X
ALiaHbhE | gddbhE | ARsdbhh | AR | ARAAHbE | ZsHbhE | ERiGHebE | 25t
1000h 11FFh 1200h 23FFh 1400h 15FFh 1600h 17FFH
FEIEX FEANEX FHLBEX X
wahtdl | gEmesihh | Rasmhl | gEoRbhL | R | kbl | Easihl | goeshn ﬁf@g
1800h 19FFh 1A00h 1BFFh 1C00h 1DFFh 1E00h 1FFFh pl2m
SILEIX 1 BIX B IX $+ BIX A — AR B
wantdl | ghneriht | ARasHhl | gEoRtbhl | sl | kbl | Rasshl | gk %ﬁ?ﬁﬁ?*%
X, A 7\E1l5 IEJ - ?/\
zm@ 1 21FFh 2m@ 23FFh M%h 25FFh %ThLANWh PR A LA
FH=RKX U IX FHTIREX FEX FMEX, A%
ARGAHbhE | ghTOMbhE | ARatbhE | hTRbE | AReGHE | ZEbhE | ARGEHhE | AR | B 4RI 4R
2800h 29FFh 2A00h 2BFFh 2C00h 2DFFh 2E00h 2FFFh
FHLBEX B )\EX
AiAHbhE | GEdHbHE | AAHbHE | At
3000h 31FFh 3200h 33FFh

R R T IRA
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STCYOCS8RD+F F1) . J AL A HFEEPROMIE 41 Hi bk 52
BARSERY S A5 £ /b 3 X [RIEEPROM, 2 [l i T (U EEPROMAS [A] K /NGRS — 5 2%, A EIIX0.5 K

HmX X H=EIX SR IX
g b gl | RgAMANE | SROBNE | L | gifotdl | EMMEE | 450hhE
8000h 81FFh 8200h 83FFh 8400h 85FFh 8600h 87FFh
BRI IX SN X St X )R IX
gk gt | RgaMUE | SSAURIE | R | Ziuldl | R | S5A0hE
8800h 89FFh 8A00h 8BFFh 8C00h 8DFFh 8E0Oh 8FFFh
FILEIX SERIX Bt —mIX X
gk gt | ORgEMLE | SAURIE | R | Ziuldl | EMEE | S50hhE
9000h 91FFh 9200h 93FFh 9400h 95FFh 9600h 97FFh
F =X AR X B IX SN IX
gk gt | RfgHLE | SUbIE | R | Sfuldl | EMEE | S50hiE
9800h 99FFh 1A00h 9BFFh 9C00h 9DFFh 9E00h 9FFFh
F-LmX ) URIX U AR
gk gt | RgMAE | S0lUbIE | R | Sfudl | EMEE | 4550hhE
A000h A1LFFh A200h A3FFh A400h A5FFh AB00h ATFFh
B mX BRI Ho=RX AP
g b gl | RgGMNE | S0RObNE | R | gofbl | EMMEE | 4500hhE
AB800h A9FFh AAO0Oh ABFFh AC00h ADFFh AEO00h AFFFH
B TRIX NI ] Bt )UK
g bk bl | MM | giOnhb | RIGMEE | SR0hIE | RIGHIE | goaht
B00Oh B1FFh B200h B3FFh B400h B5FFh B600h B7FFH
BB H=1mX F=t X B=1 X
bk il | RfaMLE | SSAURLE | R | giitbl | RMGMEE | 450hE
B800h B9FFh BAOOh BBFFh BCOOh BDFFh BEOOh BFFFH
B=t =R =1 IX B=1 T B=AANEX
gk il | RgaMAE | SSAURLE | R | giubl | RiMEE | S50hE
C000h C1FFh C200h C3FFh C400h C5FFh C600h C7FFH
Bt ERIX A=A\ BT IUEX S IX
gk g | RgaMAE | SAURLE | R | ZiUldl | R | S50hLE
C800h C9FFh CAOQOh CBFFh CCooh CDFFh CEQ0h CFFFH
SEPY+—hiIX SEPY+ R IX A= IX S0+ X
LRkl g | RgaMAE | SAURLE | R | Zulbl | R | S5UhhE
DO0Oh D1FFh D200h D3FFh D400h D5FFh D600 D7FFH
ST IX P73 X FEPA-LA X P\ X
g bk gt | RgGMNE | SUbIE | R | guibl | EMEE | S50hhE
D800h D9FFh DA0ON DBFFh DCO0h DDFFh DEQOh DFFFH
S ILRIX I BRI BRI
g bk gt | RgMAE | SORObNE | R | Sfuibl | R | 4550bhE
E000N E1FFh E200h E3FFh E400h ESFFh E600h E7FFH

FA X
125711

Salheziy

EEL[E] — Rz
o5 F) 4 T AE
A — B X, A
R — B e
B4 TR AE AN
R X, A
%‘}ﬂiﬁ, i;,l
IRAT 4 H]

276

B E L THIR A

SHL: 0513-5501 2928 / 2929 / 2966

f&¥: 0513-5501 2969 / 2956 / 2947




STCO0C51RC/RD+ RS H HLIERT B 77 I3l :www.STCMCU.com  BEAQQ:800003751 STC — 4xBfiR KIB0SLEL ML kit 24 )

STCYOCH8RD+F F1) B J AL P4 EEPROMIE 4 Hi kit 5%
FAR RS A5 %2 /b B3 X [{IEEPROM, 2 & Aij T (I EEPROMZ 18] A /N 7 — ¥ FFAEIX0.5 K5y
BH=RX BHPUX BHATRX BHAARX BAEKX
5127
fey/ a3 gl | EMHE | AT | Rdaseht | Tt | Rieht | T
BWE— ) B
E800h E9FFh EAQ00h EBFFh ECO0Oh EDFFh EEOOh EFFFH N
9 B TRAE T —
B LEIX A RX X, AEH-—
" " - UKAE B H 4 i
fiay/ a3 LRI gigbie | it | gkbht N e
AR, MR
FO0Oh F1FFh F200h F3FFh 4

R R T IRA
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9.3 IAPXEEPROM:IC 4w &1

; FHDATAIE /& EQU S BT 4 K7 5k T 6 2 A7 2 M bk L5 R FH R0V 4 25 / G o 2
IAP_DATA DATA OE2h; &Y IAP_DATA EQU  OE2h

TAP_ADDRH DATA  OE3h; 5% TAP_ADDRH EQU OE3h
TAP_ADDRL DATA  OE4h; % TAP_ADDRL EQU 0E4h
TAP_CMD DATA  OE5h; B{ IAP_CMD EQU OE5h
TAP_TRIG DATA  OE6h; B{ TAP_TRIG EQU OE6h
TAP_CONTR DATA  OE7h; B{ TAP_CONTR EQU OE7h

s 7€ ISP/ TAPfir & S S5 A5 I (8]

ISP IAP BYTE READ QU 1 s )
ISP_IAP BYTE PROGRAM EQU 2 DT, AT Z T 2SS, OFFh
ISP IAP SECTOR ERASE EQU 3 B X, RN, BRI
WAIT TIME EQU 0 B H 545 A), 30MHz LA R0, 24MBA R 1,
;20MHz LA R2, 12MBLTR 3, 6MLA T4, 3MEA 5, 2MEA 6, IMEA R,

T
MOV TAP_ADDRH, #BYTE ADDR HIGH S IE M hE Hb B T B A
MOV~ TAP ADDRL, #BYTE ADDR_LOW s GBI T 7 75 R bk
MOV TAP_CONTR, #WALT TIME s B SR I [A] o 755 ) T LA ik — 41,
ORL IAP_CONTR, #100000008 : SLVFISP/TAPHEAE FHHRE—KS® T
MOV TAP_CMD, #ISP_TAP_BYTE READ

VIR AT S, AT AT RN, AHFEEm S

MOV IAP_TRIG, #46h ;J5i%46h, FHIEBOhEI TSP/ TAPfl & 25 1748, BRRHR 7ttt
MOV IAP_TRIG, #0B9h (1% 58B9hJ, TSP/ TAPr 437 Bl 4l ik /% 2 5

[ CPUSERFIAPENIE B G, A kST RE T .
NOP B BITAP DATAZF /748 J5, CPUKEHATRE T
MOV A, ISP _DATA SR B Ik A Ace
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UNIEAIRIA, R T eaesEimnc

MOV
MOV
; MOV
; MOV
; MOV

R, O REY

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 ;4% 1L TSP/ TAPHEAE

£00000000B : BRISP/TAPAT 4

#00000000B ;B 1L TSP/ TAPi 415 i &

#0FFh ; 1% Bk v 7 B T AFRH, 45 A HEEEPROMIX
#0FFh s IR MM T2 5 70 9 FFH, By 1A

AR, ENANT, B HAT bR X 3R
#ONE_DATA LT Y FEEYE £ TAP_DATA,
AR AR I A Ik

#BYTE ADDR HIGH DI Mo hE 7 AR
#BYTE ADDR LOW IR T A A At
#WAIT TIME s B A [ %ﬁmﬁﬁ&

‘ ) —4), FHH
#10000000B : FOVFISP/IAPHRAE E—UE T
#ISP TAP BYTE PROGRAM B SESRTE Y it

#46h  ;25iE46h, FLIEBOhFI ISP/ TAPH K Zr 1558, &R ER E At
#0BO9h  ;i%5EBOhJG, ISP/IAPr4 7RI fit & #5h

CPUSHFIAPEIIE 5SS . A Sk TR

NOP

DT RAE I G, CPUZkSATRE

U RATA, AR T2 Eme

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

HOFFh ik i 75 B G PR, ;48 M EEEPROMIX, B 1E R4

#OFFh ;326 Hihl {57715 81 G NFFH, 38 7 JEEEPROMIX., B 1 iR /e

P 0 L A T R A ]
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B DXCHERR, WA TR, RARIXEERR, 5127/ B X, BB XIS 0T
U BRI B AT BB, Ay N AT RO, AR LS 25 A AL
s WRBIORAMA ORAT, R R X R, AR JERe i Ok B (R K 5 el iz it (X, i AR g X

P I 7 okl D, 4R AR R T R
o DX — S5 B AR A 2R X ARk, T RE SR

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 itttk v 77T
#SECTOR FIRST BYTE ADDR LOW ;3% [X i o Hh A 771
; HhE 75 B ORI A T EEr i ki

#WAIT TIME s B SR ] MW A) A Bl
. K—4), FHH R
#10000000B - fLYFISP/TAP i§44§§a£2%ir"

#ISP_IAP SECTOR ERASE
I b XA B &, i AN T R, AN E T IE L

#46h
23 46h, FEEBONE TSP/ TAPA & 25 47 5%, FF R ER F it
#0B9h £5EB9NG, ISP/IAP{ 4 7 R#k fih & Ac 5

CPUSEFFIAPEIMESE NG, 4 SRS AT

NOP

R X BRRRING, CPUkEEHATIER

LURIERJAT A, Rl F2aFEmc

MOV
MOV
; MOV
; MOV
; MOV

IAP_CONTR,
TAP_CMD,

IAP TRIG,
TAP ADDRH,
TAP ADDRL,

#00000000B 251 1SP/ TAPHRAE

#00000000B ; 2SBRISP/TAPHT &

#00000000B ;97 1 TSP/ TAP iy 415t fih 2%

#0FFh s JEHHE S A 6 NFFH, $8 [ JEEEPROMIX
#0FFh s 1E B 715 BT A FFH, B 1k iR AR
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/NEAR: (STCHE S HLIKData Flash *4EEPROMINfHES )
INFEAR A ——F A, TR, B XER

TR fF 1 HRE 17 BLY07, R €07 B “07 o anRFETRFFH, 4 A Hik
Ty igte. MRIZTFHARFFH, WAGKENEXER, EHARE “BEER” 47
“0” %ﬂ\j “1” o

P DXHRRR: RAT R IXHRRR 7 AaTHeR “0” HErN “17 .

KA -

1. [8]— VRAE B B TR [R] — B X, AN A2 (] — IRAS e R B 8 TCAE 3 A s IX, e AN A0 H AR
.

2. MR AN IX R, AR B IE AEEPROM, STCH FrHLfIData Flashbb 4P EEEPROMEL
PIRZ, E— AT/ GRFE— T KA 10uS/60uS/10mS .

3. WIRAE — M XA T KBRS, R R BB S P A s i,
FAMIA T EAE SN BRI kM ES TCEL A HLIIRAMA, SRR BRI B X, PR R EE R
FHEE TR SR T BT I EEZE X T (AT Ewe, TEETHEML) . X
IS A DX P ) 7 4 K2 Aot (30 8075 (3 (A /a1 HH — DR s R B iR

WA A) 8
1: IAPFRA5ERE, MHEREBSES) “m1” 5 “p1” ?
. A

2: LABHIBIM K JG, T —IRIAPHY A & 75340 35 EL % A6 FIBYfi % 2

‘Aé:: 7\%7 Q%ﬁﬁ‘o
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9.4 EEPROMNIXFZF (CI2RF K LwIzR)

1. CIEF:

: STC90C51RC/RD+ £ 41| 28 ;i HLEEPROM/IAP Ly HEMRFL i
I* *

/* --- STC MCU Limited */
[* - H/RSTCO0XX R 51 H J #l. EEPROM/IAP YR */
/* - Mobile: (86)13922805190 */

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

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

/* --- Web: www.STCMCU.com */
1% G AR RE P o s BRAE S rh B SRR, —meeeemmmemoeeeoen oo */
1% AR R RS0 2 i I T STCRBORL SRR --emreemeee *|

I* */

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

typedef unsigned char BYTE;
typedef unsigned int WORD;

/*Declare SFR associated with the IAP */

sfr IAP_DATA = 0OxE2; /[Flash data register

sfr IAP_ADDRH = OXxE3; //Flash address HIGH

sfr IAP_ADDRL = OxE4; //Flash address LOW

sfr IAP_CMD = OxE5; //Flash command register
sfr IAP_TRIG = OxES; /[Flash command trigger
sfr IAP_CONTR = OXE7; /[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 /ISector-Erase

[*Define ISP/IAP/EEPROM operation const for IAP_CONTR*/

/l#define ENABLE_IAP 0x80 //if SYSCLK<40MHz
#define ENABLE_IAP 0x81 //if SYSCLK<20MHz
/[#define ENABLE_IAP x82 //if SYSCLK<10MHz
/l#define ENABLE_IAP 0x83 //if SYSCLK<5MHz

//Start address for STC89C58xx EEPROM
#define IAP_ADDRESS 0x08000

void Delay(BYTE n);

void lapldle();

BYTE lapReadByte(WORD addr);

void lapProgramByte(WORD addr, BYTE dat);
void lapEraseSector(WORD addr);
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void main()

{
WORD i;

P1 = Oxfe;
Delay(10);

lapEraseSector(IAP_ADDRESS);

for (i=0; i<512; i++)
{

//1111,1110 System Reset OK
//Delay

/[Erase current sector

/ICheck whether all sector data is FF

if (lapReadByte(IAP_ADDRESS+i) = 0xff)

goto Error;
}
P1 = Oxfc;
Delay(10);
for (i=0; i<512; i++)
{

//1f error, break

//1111,1100 Erase successful
//Delay
/IProgram 512 bytes data into data flash

lapProgramByte(IAP_ADDRESS+i, (BYTE)i);

}

P1 = 0xf8;
Delay(10);

for (i=0; i<512; i++)
{

//1111,1000 Program successful
//Delay
I\Verify 512 bytes data

if (lapReadByte(IAP_ADDRESS+i) != (BYTE)i)

goto Error;

}

P1 = 0xfO;

while (1);
Error:

P1 &= OxT7f;

while (1);
}
/*
Software delay function
*/

void Delay(BYTE n)

{
WORD x;

while (n--)
{
X=0;
while (++x);
}
}

//1f error, break

//1111,0000 Verify successful

110xxx,xxxx |AP operation fail

R R T IRA
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/*
Disable ISP/IAP/EEPROM function
Make MCU in a safe state
*/

void lapldle()

{
IAP_CONTR =0;
IAP_CMD =0;
IAP_TRIG = 0;
IAP_ADDRH = 0x80;
IAP_ADDRL =0;

}

/*
Read one byte from ISP/IAP/EEPROM area
Input: addr (ISP/IAP/EEPROM address)
Output:Flash data

*/
BYTE lapReadByte(WORD addr)

{
BYTE dat;

IAP_CONTR = ENABLE_IAP;
IAP_CMD = CMD_READ;
IAP_ADDRL = addr;
IAP_ADDRH = addr >> 8;

IAP_TRIG = 0x46;
IAP_TRIG = 0xb9;
_nop_();
dat = IAP_DATA;
lapldle();
return dat;

}

/*

Program one byte to ISP/IAP/EEPROM area
Input: addr (ISP/IAP/EEPROM address)

dat (ISP/IAP/EEPROM data)
Output:-

*/

/[Close IAP function

//Clear command to standby

//Clear trigger register

//Data ptr point to non-EEPROM area
//Clear 1AP address to prevent misuse

/IData buffer

//Open 1AP function, and set wait time
//Set ISP/IAP/EEPROM READ command
//Set ISP/IAP/EEPROM address low
//Set ISP/IAP/EEPROM address high
//Send trigger command1 (0x46)

//Send trigger command2 (0xb9)

/IMCU will hold here until ISP/IAP/EEPROM operation complete

/IRead ISP/IAP/EEPROM data
/IClose ISP/IAP/EEPROM function

/IReturn Flash data

284 T I L R T AT PR ]

SHL: 0513-5501 2928 / 2929 / 2966

f&¥: 0513-5501 2969 / 2956 / 2947



STCY0CS1RC/RD+ZRFIH FHIIEFE B /7 M3 - www.STCMCU.com 4 i 1 QQ: 800003751 STC — 4xkRig K f1I8051 & Lk 2 ]

void lapProgramByte(WORD addr, BYTE dat)
{
IAP_CONTR = ENABLE_IAP;
IAP_CMD = CMD_PROGRAM;
IAP_ADDRL = addr;
IAP_ADDRH = addr >> 8;
IAP_DATA = dat;
IAP_TRIG = 0x46;
IAP_TRIG = 0xb9;
_nop_Q);
lapldle();
}

/*
Erase one sector area

Input: addr (ISP/IAP/EEPROM address)
Output:-

*/

void lapEraseSector(WORD addr)

{
IAP_CONTR = ENABLE_IAP;
IAP_CMD = CMD_ERASE;
IAP_ADDRL = addr;
IAP_ADDRH = addr >> 8;
IAP_TRIG = 0x46;
IAP_TRIG = 0xb9;

_nop_();
lapldle();

//Open 1AP 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)

/IMCU will hold here until ISP/IAP/EEPROM operation complete

//Open IAP function, and set wait time
//Set ISP/IAP/EEPROM ERASE command
/ISet ISP/IAP/EEPROM address low

//Set ISP/IAP/EEPROM address high
//Send trigger command1 (0x46)

//Send trigger command2 (0xb9)

/IMCU will hold here until ISP/IAP/EEPROM operation complete

P 0 L A T R A ]
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2. JLHwIERF:
; STC90C51RC/RD+ £ 51 ¥ i HLEEPROM/IAP Iy REMIRFE 7 7~

/* */
/* --- STC MCU Limited */
[* - JE7RSTCO0xx £ 41| #. . EEPROM/IAPTS g */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
[* --- Web: www.STCMCU.com */
1 U SRR P o P S S 5] SRR, oo */
1 T AERR P o S B T STCRIBERL R —wemeeeees %

* */
;/*Declare SFR associated with the AP */

IAP_DATA EQU 0E2H ;Flash data register

IAP_ADDRH EQU 0E3H ;Flash address HIGH

IAP_ADDRL EQU OE4H ;Flash address LOW

IAP_CMD EQU OE5H ;Flash command register

IAP_TRIG EQU OE6H ;Flash command trigger

IAP_CONTR EQU OE7H ;Flash control register

;/*Define ISP/IAP/EEPROM command*/

CMD_IDLE EQUO ;Stand-By
CMD_READ EQU1 ;Byte-Read
CMD_PROGRAM EQU 2 ;Byte-Program
CMD_ERASE EQU 3 ;Sector-Erase

;/*Define ISP/IAP/EEPROM operation const for IAP_CONTR*/

;ENABLE_IAP EQU 80H ;if SYSCLK<40MHz
ENABLE_IAP EQU 81H ;if SYSCLK<20MHz
;ENABLE_IAP EQU 82H ;if SYSCLK<10MHz
;ENABLE_IAP EQU 83H ;if SYSCLK<5MHz

://Start address for STC89C58xx EEPROM

IAP_ADDRESS EQU 08000H

ORG 0000H

LIMP MAIN
ORG 0100H
MAIN:
MOV P1#0FEH ;1111,1110 System Reset OK
LCALL DELAY ;Delay

286 38 S R TAT PR A A SHL: 0513-5501 2928 / 2929 / 2966 f&¥: 0513-5501 2969 / 2956 / 2947



STCY0CS1RC/RD+ZRFIH FHIIEFE B /7 M3 - www.STCMCU.com 4 i 1 QQ: 800003751 STC — 4xkRig K f1I8051 & Lk 2 ]

MOV

DPTR, #lIAP_ADDRESS

LCALL IAP_ERASE

MOV  DPTR, #IAP_ADDRESS
MOV RO, #0
MOV  R1, #2
CHECK1:
LCALL IAP_READ
CINE A, #0FFH, ERROR
INC DPTR
DINZ RO, CHECK1
DINZ R1, CHECK1
MOV  P1, #OFCH
LCALL DELAY
MOV  DPTR, #IAP_ADDRESS
MOV RO, #0
MOV  R1, #2
MOV  R2, #0
NEXT:
MOV A, R2
LCALL IAP_PROGRAM
INC DPTR
INC R2
DINZ RO, NEXT
DINZ R1, NEXT
MOV  P1, #0F8H
LCALL DELAY
MOV  DPTR, #lIAP_ADDRESS
MOV RO, #0
MOV  R1, #2
MOV  R2, #0
CHECK2:
LCALL IAP_READ
CINE AZ2ERROR
INC DPTR
INC R2
DINZ RO, CHECK2
DINZ R1, 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)

;\Verify 512 bytes data
;Read Flash

:If error, break

;Inc Flash address
;Modify verify data
;Check next

;Check next

P 0 L A T R A ]
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MOV P1, #0FOH ;1111,0000 Verify successful
SIMP  $
ERROR:
MOV PO, RO
MOV P2, R1
MOV  P3, R2
CLR P1.7 ;0Xxx,xxxx |AP operation fail
SIMP  $
i
;Software delay function
: */
DELAY:
CLR A
MOV RO, A
MOV  RI, A
MOV  R2, #20H
DELAY1:
DINZ RO, DELAY1
DINZ R1, DELAY1
DINZ R2, DELAY1
RET
./*

:Disable ISP/IAP/EEPROM function
:Make MCU in a safe state

: */

IAP_IDLE:
MOV IAP_CONTR, #0 :Close IAP function
MOV |IAP_CMD, #0 ;Clear command to standby
MOV IAP_TRIG, #0 ;Clear trigger register
MOV 1AP_ADDRH, #80H ;Data ptr point to non-EEPROM area
MOV |IAP_ADDRL, #0 ;Clear 1AP address to prevent misuse
RET

./*

;Read one byte from ISP/IAP/EEPROM area
;Input: DPTR(ISP/IAP/EEPROM address)
;Output: ACC (Flash data)

; */
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IAP_READ:
MOV IAP_CONTR, #ENABLE_IAP ;Open 1AP function, and set wait time
MOV IAP_CMD, #CMD_READ ;Set ISP/IAP/EEPROM READ command
MOV IAP_ADDRL, DPL ;Set ISP/IAP/EEPROM address low
MOV |1AP_ADDRH, DPH ;Set ISP/IAP/EEPROM address high
MOV IAP_TRIG, #46H ;Send trigger command1l (0x46)
MOV IAP_TRIG, #0B9H ;Send trigger command?2 (0xb9)
NOP ;MCU will hold here until ISP/IAP/EEPROM operation complete
MOV A, IAP_DATA ;Read ISP/IAP/EEPROM data
LCALL IAP_IDLE ;Close ISP/IAP/EEPROM function
RET

;Program one byte to ISP/IAP/EEPROM area
;Input: DPAT (ISP/IAP/EEPROM address)
; ACC (ISP/IAP/EEPROM data)

;Output:-
; */
IAP_PROGRAM:
MOV [AP_CONTR, #ENABLE_IAP  ;Open IAP function, and set wait time
MOV IAP_CMD, #CMD_PROGRAM ;Set ISP/IAP/EEPROM PROGRAM command
MOV IAP_ADDRL, DPL ;Set ISP/IAP/EEPROM address low
MOV IAP_ADDRH, DPH ;Set ISP/IAP/EEPROM address high
MOV |IAP_DATA, A ;Write ISP/IAP/EEPROM data
MOV IAP_TRIG, #46H ;Send trigger command1l (0x46)
MOV [AP_TRIG, #0B9H ;Send trigger command?2 (0xb9)
NOP ;MCU will hold here until ISP/IAP/EEPROM operation complete
LCALL IAP_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 IAP_ADDRH, DPH ;Set ISP/IAP/EEPROM address high
MOV IAP_TRIG, #46H ;Send trigger command1 (0x46)
MOV IAP_TRIG, #0B9H ;Send trigger command2 (0xb9)
NOP ;MCU will hold here until ISP/IAP/EEPROM operation complete
LCALL IAP_IDLE ;Close ISP/IAP/EEPROM function
RET
END
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~K~ = A o > = =] oo Y O SY
F10E iFECLYRT)/ISPHRIZE(IRR)/MAE LA

10.1 gmiEss/ L dmas R B R Sk3e it

STCHL Py AL A FH ] Foft G 14/ S 5% -
L ARATE (G0 B A% /1 g s #8 AT LLSCHRY, AT FKeil C51

2. {ESTCH M1 24 B Intel [£18052/87C52/87C54/87C58 5} Philipsf#]P87C52/P87C54/P87C58% 1%,
KA B <regbLh>EI AT o SHTGRF IR D e 27 A7 2 FHSTrA B, SRS Rr ik Th ik a7 47 o f6 FH sbits
B o 50N, S B HT HEPA VR R T Re 27 A7 o5 S CRFIR D RE 27 A7 28 AL I bk 75 B A0 R

CiE & ik A5 B
sft P4 = 0xCO; /8 bitPortd P47 P46 P45 P44 P43 P42 PAL P40 1111,1111
sfr PAMO =  OxB4; I 0000,0000
sfr PAML =  OxB3; I 0000,0000
shit P40 = P4N0;
shit P4l = P4L;
shit P42 = P4r2;
shit P43 = P4n3;
shit P44 = Pard;
shit P45 = P4%S;
shit P46 = P4nG;
shit P47 = PANT;
4w = bk 7 A
P4 EQU  0COH ;or P4 DATA  0COH
PAML EQU  OB3H ; or P4ML1 DATA  0B3H
PAMO EQU  OB4H ; or P4ML1 DATA  0B4H

P40 EQU 0COH
P41 EQU 0C1H
P42 EQU 0C2H
P43 EQU 0C3H
P44 EQU 0C4H
P45 EQU 0C5H
P46 EQU 0C6H
P47 EQU 0C7H

;LA b J9PA LU R T e A A R 3 75 W
IR Th R A AF A AE L P RE 7 T RIS RIS, B AT DA B
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R R T RS RSk AEKeil CHFRSEH % (C:\keiNCEWINC) F, 77 #i%k 30
PALEER, QR Ak S EKell CIU ARG H T, BRATH””, AT < >t itk

XFF-STCHS /> B Fr L, AT LLRISTCE J7 WA tiwww.STCMCU.com T # FH 7 Fi 45 FH i AH 5. £ 1)
B HLAA Sk ST A Can SRR A2 BT 75 10 SR F DGR BE  ctrl+F7 & 4K) , STC12 R %1 1/ Lk mf DL
BOHT ISP T 8 1 H.STC-I1SP-15xx-V6.58 4 ili AH B 1) Sk SCAF IR - AE, a0 F B R . 784w 13 B Ak
STCARF H HLEE IS, 3% LeAH LI Sk SCAF AT LA E “reg51.h”,

|l img s | EidE s | et e s | st e Gt Dere e

ﬁé}#ﬂl§§§u[STCIZCSAxx/STC1ZLESﬁxx/IAP12C5Axx/IﬁP12LE5ﬁxx Series vl

Py — - %

;"iﬁ,ﬁ—ﬁ 1T 805137 %Hﬂlﬂﬁﬁﬁﬂ]ﬂu%ﬁ% £51 gore SFgms .

=fr ACC = OxED; //fhccumulator

sfr B = 0xFO; //B Regizter

=fr FS§ = OxD0; //Frogram Status Hord CY B FO E51  R=

Ao

sbit CT = FSH'T;

sbit AC = FSH'6;

sbit FO = FSH'S;

sbit ES1 = FSH74;

sbit RS0 = FSH™3;

shit OF = FSH'2Z;

sbit P = FSH70;

A

=fr 5P = 0x81; //Stack Fointer

=fr OFL = Ox82; //Data Fointer Low Byte

=fr IFH = Ox83; //Data Fointer High Byte -

4 I 3
Cirteer ) [ mniits [EmovRE Fike 1 |

Keil COLERTIT RIABEH U2 iRA, Xt F8051 5. i Hli i F AR A Keil pVisiond,
Keil pVision3 J¢Keil uVision4.

HE: HTSTCRAE NS KRS, — RGO N {EKeil pVision2i % & %A STC
RIVE WL, 1ESmtE. HEESTCRY A HUS AR PR, WIEAEfF) K I518052 % 41
B HL, g ERCTE 35 X STC R 41 5y HUB B Rk Dh e ar A7 s 647 € 3L, AT B
JHIISTC-ISP F # 4 fE L FUKSTCH S MCUR I EKeil pVisiondsiKeil pVision3ziKeil
uVision2 ¥ 44 ZE H .

W P 75 EKeil pVision48iKeil pVision3=§Keil pVision2 % % % 14 inSTCHL S MCU,

CIEZS N2 SRRV

@ FTIFSTC-ISP T4 4m A% T B (i - STC-ISP-V6.58, 1%+ Keilfj X BT, &HdiiZ

T E LRIMMCUAL S 2 Keil b ] #24H .
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FQQ:13922805190) - STC: SEREAHB0SISFHETHAT . [ =

WE U ETE SR )

{hE2EEmAIHEE
STC MenS1{FEHIRE

[$8TARISFERELSIE R A2, ORFTRELE | | 4BIARISLEREIS2R R 2. OMRIRE S E |

Fa.fil R3232 {RE B#RCRY
FinZ P3.1

il THD
Find 3.0

THD EID
FinS

GHD GHD

FRERREEESE TH/ARE HARTRE FTEE RN

BorAE RS ERNE:
ﬁfﬁ%%gﬁﬁgﬁﬁﬁiﬂ Bl o E AR E RV SF e 1d 43

s

m

@ TEFHR WSS SRRk el 23 H 3 (—BATRE N “Ci\keil” D, AR5 Lk
[WE]) , XEEFHESTCH S FIMCUR I M EKeil pVision2 %4 FEd T .

TEIEEK= IR HE R (Al C:'Keil)

==

Dr zam

FilesOutput

Intel

o keil

Backup. 001

Cs1
| dema
L
3
g

m

STC-ISP X

J STC MCURSHEAEDS |

e

e
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N AKeil pVisiond A, VRN A0 F Keil pVisiondJF R e WEH T .
— AT R B A TR AR R th RS TCR B MCUBHTIF R . S R R
(1) JB5hKeil uVisiond, 3 AKeil pVisiond 5 (448 F U0 T Fis:

Build Output

Eile Edit View | Project | Flash Debug Pesipherals Tools 5vCS Window Help
; | New uuision Froject...
Fr & Mew Multi-Project Workspace...

Open Project...
Close Project

Export

Manage

(3) 75 0T 3 AE Hh 3 £ 8 0T H BEARAE B B AR M SR 44, Bl fRAF B 4% 9 Ci\Users)\

THINK\Documents\STC MCU, i H 4 tl, B RfEEI ] . Keil wVisiond /(130 H X4~
J&42 .uvproj

L w |yl A ST MCU R
[ttt T cd

L LER
“ s ‘

Han L

=1 ‘

[ e

o BF

.
i win7 ey
e B

.
S o s ey L]
Rp—
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(4) FZ R B 4@t STC-ISP N 44 2 T H A STCH -5 MCUTR N FKeil pVision2 ) %+,
FrUAE E—30 [TRAE] Z G 29 I Bl o B PE " e B AE, W NI B~ . % “IEH
WAAHARE” B EHERAE 18 H CPUL#E P& (Generic CPU Database)” i1 “STC MCU#%
##PE(STC MCU Database)” FiAN & .

Select a CPU Data Base File Select a CPU Data Base File

JGeneric CPU Data Baze _Y_i |STC MCU Databa=e _7_1

Generic CPU Data Hase
0K | Caneal |

W P AR S HLESTC RIS i, WA HEEF “STC MCUHHEE(STC MCU
Database)” , riifi [OK]Y %4 .

Select a CPU Data Base File

(5) fE E—3 “WHPFBEAEIEE" 525 Hi"Select Device for Target" X 1GHE, 1 FFTR. [H.E
— B EATESE T “STC MCUXHfE % (STC MCU Database)” , Jt LAX HLFIMCURL 5 #( 2
STCHI'S, F F al £ 2 0 %4 41) % (Data base) e 4% [ {4 FH (1 ELAK B B 5

Select Device for Target ‘Target 1'
v |
Vendor: STC
Device: [~ Use Extended Linker (L¥51) instead of BLS1
Family: [ Use Extended Assembler (AXS1) instead of ASL
Diata bass Descxistion:
S N
-.[_7] STC10F12XE g

- [L] STC11FOSE
-[[7] STC11FGOKE
-.[ 7] STC12C2052A0
-] STC12C5206A0
[ 7] STC12C541040
-..[L7] STC12C56284D
([ STC1205AR052
- [[]] STC1SF104E
-[[7] STCISFZ04EA
..[7] STC1SF2ER0SE
(7] STC15F4ER0S4

e oE |

(6) IEFLF MR S IF il Ja, R 2l i 2 SR R e S LA 4R AL RS/ (STARTUP. 51) i
AFIGE S, R EFoR. ®8 D) %4, 52 AR Es 14 ia e 7 215 B
P B FIR AT H e — G0 T, @ [R] 424
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Copy Standard 8051 Startup Code to Project Folder and Add File
to Project 7

|

| | Fite | Edit Wiew Project Flash Debug Peripherals Tools SVCS Window Help
O e Ll N N T — L R WeReX R
Open Ctri+0 -
Close -
0 ) save ctrl=5
Save As..,
@l Save an

WSO Ja S N s

File Edit View Project Flash Debug Peripherals Toals SVCS Window Help

DﬁE.E paf 00 cn PRABFFEHS Be@asoce @

’

Show or hide the praject windows Simulation capl| |

BEI bR AR S 45 o 1 BLIN KR, X AT EABE AN P R AR Y 1, BN A S S R B
“File” , fENHEFILEF “Save As” LI, ST EFRKFm, £ “SCHFR 7 1
AR GRS, A4, FN LA EHY R . 8, WRMHCIHEY
SRR, WY R4 (C) s WRANCHIE S MEFER, Wi A LAN (ASM), ¥ XA
KNG W, Bl “OrfF7 24l
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1 Save As =

{ U \ » STC MCU v|&,\| K5 STC MCU ol

mm~  sEETHE - @

Baz - :
e | U

Sl ‘
Bl —_ t1.0pt tlplg t1.Uv2 tLuvproj t1 OptBa  t1Uv2.Ba
& = k k

1 L
&, win7 ()
s WE (D)
= 378 (E)

O mE =

mram@:uc ) 5

mEm: (Al Files () -]

< Bzl £20

(8) KM FHREFAMEIH . ¥k “Target 17 R “+7 5, SRJ57E “Source Group 1”7
AR, R SR

4 -
| [ textic | v x|
=45 Target 1 | ; 1 j
il Source Grogges
4| options for Group ‘Source Group1... Alt=F7
Open File
Open List File
Open Map File
. |€950. | 01 | Rebuild all target files _"—I
[ Build target 7 |
Translate File
24| stop byild
Add Group...
Add Files to Group 'Source Group 1'...
Remaye Group ‘Source Group 1' and its Files
a4 Manage Components...
Show Include File Dependencies N
8
Add Files to current Project Group Simulation AP

SRJG B “Add File to Group ‘Source Group 17 7, S H 4 R B B ) S T

Fiti Bdd Fiaio Groy ol T ==l
EHTEE @ [ | stcomey ~| = @k Er

FHEE@:  textlC [ na ]

JERBID): [C Sewce file (o) = Close
irhtextl.c, SRJE .y “Add” BRI
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(9) FEEEE . 78" Target 1" | #7545 fk #%Options for Target 'Targetl' 5 i% $% 3 B i 4 Project
— Options for Target 'Targetl', 3 Options for Target 'Targetl X} 15 4E.

tl - pVisiond
File Edit View

KAt - pVisiond
File Edit View Project Flash Debug Peripherals Tools SVCS  Window Help

=" N - AEEEY EEGE j/= jlz |0t
L5 () 4 | | Tareat 1 - 4% g
LR SR | [£] textLC

B3 [

[,x;\ Options for Target Target 1. Alt=F7 |

Open File 5
S 2l -] Source

Open List File

Open Map File

4 Rebuild all target files

=53 Target 1

Project | Flash Debug Peripherals Tools SVCS  Window Help

Mew pVision Project...

MNew Multi-Project Workspace...

QOpen Project...

Close Project

Export 3
Manage

Select Device for Target ‘Target 1.,

Remoye tem

Alt=F7

&

Options for Target Target1'..

Clean target

%1 Build target

f# Fi Options for Target ‘Target1' % il HE ¥ 5 H AR AOAE{: 3145

..OptTons for Target Target 1'

I™ Use muttiple DPTR registers

~ Off-chip Code memory 1 1~ Offchip Xdata memory -

| BL5L Locate | BLS1 Misc| Debug | Utilities|

Davice Targst |Dutput | Listing|User |C51 | a5t
STC STC15F2K60S2
¥l i) [ T Use Onchip ROM [x0-0<EFFS)
Memory Model jSmaII: varables in DATA _vj
Code Rom Size 1Large 64K program lj ™ Use On-chip XRAM ((x0-B<EFF)
Opersting system: [None B

I™ Code Banking Start End:
Banks:m 0 s
o | Cancel J Defaults I Help ]

Options for Target 'Targetl X 15 HEH 2 ANELIIL, H T %% Device) . HAx (Target) J&HE .
s (Output) J& 1k, ColgmiEdR)Em Ik, AS1miEds)@m It BLOLIERL AR YL, i (Debug) @155
FEMKE. —BEN TG RE, NHAEILNFHS A CRERIED

@ HHa A A IRk %

| Options for Target Target 1'

Device Targst |Output|Listing|Vser |05t |45t
STC STC16F2KE0S2

| (MHz): |35.0 ™ Use On-chip ROM (Qx0-I<EFFB)

| BL5! Locate | BL51 Mise | Debug | Utilities |

==

FAMOV ELHz -1k

Use On-chip XRAM (Qe0-Dx6FF)

FHMOVX  @RO, R1F-HE

Compact: variables in PDATA
W || arge: varisbles in XDATA%/

I~ Use multiple DPTR registers

FHMOVX  @DPTR, Ak

P 0 L A T R A ]
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@ FEFACHS X 4G bk A E5 A BN R BIFTR, BROA R A ik B SS SRt b2 592
.

BRI EC LA bk R0 25 SR b

I
BN E R iE bk sl g R iR A GERT, P A0K HAE U8 BV R AR H b A0 &5 o
|~ Code Banking Start: End:
Berks: [2 =] “Mank Area: [0%0800  [DxFFEF ARV R AR b R AN 45 TR A
i
FARMEI TR 2841 “Code Banking” &5, RJ/E1E04 “Bank Area” (RIS A b Tk 0 45 o
ht, feJa2eik “Code Banklng” I (Ge A — g B k), S (el .,
TXAEFEEACHD X () EE R ik AN 25 R bk i i B T .

Start: End:

Bank Ares: [0x0800  |0xFFFF

[v Code Banking

Banks: [z =

Start: End:

’ Bark Aves: (020000  [0xFFFF

HEE i3 HRE iU

@ WEMERBE. EEETE BN RPLERIE S CHEX), — @ Z R BT, FONBRILEAR
S HEXAR D, BrCAR P R .

i “Output” Hikhl, 785 H FOutputkf & HEH2)i% “Create HEX File” &I (41~ &
FioR) » AL P 4 B I 72 A HEX AR BE SO (BRIA SR T H SO 4, AT BAZE “Name of

Executable” {5 EAHE - AHEXSCHF S0 44) sl DfE ] 428140 I

Options for Target Target 1' (=1

Devics | Target Output |Listing|Vser [0S0 | 451

| BL51 Locate | BISL Mise

| Debug | Utiliti

Select Folder for Objects...

I @cutable |l1

=

¢ Create Executable: \t1

[¥ Debug Information

¥ Browse Information

IV Create HEX Fle HEX Foma: [HEX80

I

" Create Library: 1.LIB

[ Create Batch File

ez

0K ‘

Cancel I Defaults
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T AR P R o sk STCHY S MCUBE T4 %%+ IR R -
(1) J33hKeil uVisiond, FFFTIFCELFMIIH, 1~ EFR:

%
File Edit View ErOJed!Flg!'h Debug P Toals SVCS Window Help

Mew p¥ision Project.. ._—i ;gn g? L@ .0 6) £

Mew Multi-Project Workspace...

~ Open Project...
Close Project

-84 Target 1
+£3 Source Export »
Wanage »

Select Device for Target ‘Target 1'..,
Remove Group 'Source Group 1° and its Files

i Options for Group "Source Group 1'... Alt-F7

Clean target

Build target 7

| Rebuild all target files

4
(2) JazhKeil pVisiond, FHATIFCEIFHIIE, 7E#EIIXIEHE “Select Project File”
HREHARIE SO, s LR, W R EATR:

Batch Build...
Translate.., Ctri=F7

1 ENWORKZF SEFEET -2010-5-16EEZR0\C\TimerDema.Uv2

%_ [} « 15%3I@51-2010-8-16 » ZAE0 » C

p.
mm v FEvEs #- 0 @

o e E j

= E TimerDem
H R o.Uv2
= BR
T
& BEF

1 )
&, win7 (C)
= B (D)
o M (E)

IEEN): TimerDemo.Uv2 - ’Pr_ojgct_-F__i[_«_as_ (“.uvproj; *uvmy V]
[ oFe || mE |

(2) f£"Target 1" | #7474 1% £ Options for Target 'Targetl'B{ %t 3532 . iy 4 Project— Options
for Target 'Targetl', 7 HiOptions for Target ‘Targetl'xFi%HE, EFZXTEHEH “Device” T,
wnF E TR
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Options for Target Target 1'

Device ]Target 1 Output 1 Listing} User ] C51

| 851

| BLS1 Locate | BLSL Misc | Debug | Utilities |

Database: }Generic CPU Data Base

2|

Vendor:  <unknown =
Device: <unknown=

Toolset: <unknown:

™ Use Bdended Linker (L¥51) instead of BL51
I~ Use Bdended Assembler (AX51) instead of A51

X

o | »

-G Aeroflex UTMC

@ Altium

- Analog Devices

-@ AncharChips

@ ASIX Bectronics Corporatic
@ Atmel

-@ AustriaMicro Systems
@ Califomia Eastem Laboratol
B8 CAST. Inc.

-@ Chipcon

@ CML Microcircuits

m 8 CORFRIVER

4 | _I_I'[ . gl 3 4

T

Cancel

I | Defanlts= I

A LA B I P ) 6 4% a3 CPU %35 2 (Generic CPU Database)” , 4 F= firfii
P SR HLOSSTCE bl U5 SE SO Ao P P e 2 i /2, LA L LA AP B

(3) FHZ A & @I STC-ISP F 4w T A ¥ STCH 5 MCUR N #IKeil pVisiond 15 % &
(AIMITEN 30, FrRldbiy “Device” T ¥+ “Database (¥4 #E) 7 A W™ T Hrike il “ i
FICPUZ¥E 7E (Generic CPU Database)” A1 “STC MCU##E Z(STC MCU Database)” , 1~
i

Options for Target Target 1°

Dewvice ]Target1 Dutput1 Listing] User ] C51

Vendor:

Device:

Toolset:

Database: lGeneric CPU Data Base LJ

Generic CPU Data Base
LTl ) STC MCU Database

<unknowns

<unknown

| 451

| BLS1 Locate | BLSL Misc | Debug | Utilities |

[™ Use Bxtended Linker (L%51) instead of BL51
[~ Use Bdended Assembler (A%51)instead of A51

ool

@ Analog Devices
@ AnchorChips
e ASIX Hectronics Corporatic

JLr—]
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E Tk i ikt “STC MCU%#E Z2(STC MCU Database)” , i i€ & I PRI 78 22 S AN ¥ &

PR EFEH O BB AL, W PR,

Options for Target ‘Target 1

Device | Target | Gutput | Listing| User |05t | 451 | BLSI Locate | BLSL Misc| Debug | Veilities |
Database: [STC MCU Database =
Vendor: STC
Device; STC15F2KE052 [~ Use Bxtended Linker (LX51) instead of BL51
Toolset: C51 [T Use Estended Assembler (4251 instead of A51
----- £ STCIDF1ZXE - 2051-based microcontroller with 1T{1-clock) High-Speed Core, -
..... £ STC11FOSE Up to 42 |/0 Lines, 3 Timers/Counters, 3 PCA Timers,

£1 STC11FROXE
£1 STC12C5206AD
£ STC12C5628AD

----- £ STC12CHARDS2
----- £ STCI5FI04E

----- £ STC15F204EA
----- &

----- £ STC8IC52ZRC

£3 STC8SC58RD+
£1 STCSOCK2RC
£1 STCIIC58AD

Build+n up to 35MHz oscillator,
60K bytes flash ROM, 2048 bytes data RAM,
On-chip EEFROM, 2 UARTs, WDT, ISP/IAP, A/D, CCP/PWM

m

----- £3 STCSOC58RD+

Help

Defaults J

XA R T A CLR I A H AR JRMCUBGE A 1 STCAY S MCU, - Bk il 7 s il AEEAT 9

B AR T .

P 0 L A T R A ]
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STC12/11/10/89/90 % %1|32-pinf B Wl ISP F #4fs T A
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FRAET A STC12/11/10/89/90 % 5118-pin# /WL & ISP F 44 T A
STC12/11/10/89/90 £ %1)16-pin#a Fy W15 ISP T #k 4w fe T A

STC15 %1% FH ISP
THGETH

10.2.1 ER & 4mIZ(1SP)[RIBE i EA

@erﬂ

\ 4
| @bl basi pis | —— [smFash, &0k
ol #ha TS

4
2o 4 Fa TL“ 1 é.:
s, wbLsi RGP tieRy | |1 BLEATOPREIT. R AR A
SHFRA S, W

A 4
| BIP3.ORDA A £ F B 4R

R B EPLOPLI=0/0, A &AW E FEMA
JIREF, WA EBHE, WP1.0/P1.1£0/0, WH#E

H K| (MR PR, R4 SOps, WT2RE AR,
v Fi P& $EPL.O/PLAANTFIIS 0/, W S7BI L A
{Fﬁﬁpﬁgﬁkﬁpﬁgg R, B RGISPH IR

PCHLI 42 1) 414 9 STC-1SP-V6.585,STC-1SP-4.86.
v PCHL 342 il B0 1) 5B RS AR % 13 S AR AR owww. STCMCU.com
N, WAER, ARSCH SR U

BREMB NP REFRX, BTHPER

P CAL 3 P42 fil 31 o 5 56 1 4K
R, B AN BB
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10.2.2 STCO0C51RC/RD+&FE R G v] 4wtz (1SP) B2 BY [y F 2% B [&]
10.2.2.1 F|FRS-2324%#r=3aY H R Iy A 2% iR [E]

STC i HIAEL A, STC RS-232 Hhgs

Vee

ﬁ STC3232, STC232, MAX232, SP232  PC/Hi # M
: SIS VAN | .
1 JC1+ Vee Vcc 2 o STC_ISPE_’\’TL-F?}E%U ,?:@LEEEJJE/USB +5V
0.1uF 2 v+ Gnd ||Gnd © _F '?E:‘Z ” )Eﬁ F %%}_‘? ”
T—E c1- 110Ut [TIESRRCOMPIA | | 514 FSTCH 4L _
e s [pPe_Tocom Ping =
01uF =
g T {7]ce+ R10UT w1
] e K T A T1IN L}<
OluF
g [ rzour T2IN Power On O
; _ GEN SIS
Ereiv R20UT m ﬁ!;,{j\tj 15P| [ el O i —¥e STC TSP
FREGREX | e FRT R, ARM5050
oFuirro Wcl (B S H R R AL v
O+}ui-pi.1
O+veu-vee 24K /
O+U1-P3.0 1 | T2/P1.0 Vee
O UIPs.1 2 | T2ExPLL PO.0
O+-6nd
3 P12 PO.L
. ) o [ PO.2
KT G ik .., 00
ERIRARX A AMHZ ’ ’
€2+ C3RINL00pF; fidfsi 6 |PLS Po4
X1 6MHzIE, €2, C3ME 7_|P16 P0.5
NATPF~100pF: @3RI  cim=ioup 8 _|P17 P0.6
X1 12M~25MHzH, €2, [T ]rst PO.7
C3RLAATPF kR —|MCU*RXD<P3' O 5 renipa0 EAIP46
T L vemh®s ) Firops: ALE/P4.5
1. B 52 B, FLZC TN LOUF, HEBHLR] 910K Ciz{inTorps.2 PSEN/P4.4
2. RC/RD+Z 8 FiHL, RESETHIN MO A [3]iNTipas P27/A15
45K-100K " $z Hi P [ ]rorsa P2.6/A14
[=]tuess P2.5/A13
16 |WR/P3.6 P2.4/A12
C2<4TpF I:—
[i7]rorrs7 P2.3/A11
USB+5V T10UT RITN GND 8 |XTAL2 P2.2/A10
—t——1 H = ¥ 10 | XTALL P2.1/A9
O O 0O .
20 | Gnd P2.0/A8
UsB1 C3<4TpF !
11 5 A 5 I e A UL, R 2 FH 0 g R4 B S e, 7 (3 26 7
33MHzLL bR, E#IE b >
P A3 AR IR R

STCI0xxX & 51| i] H.#z B AR
STC8IXX A ¥
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STC90C51RC/RD+ R F . WL EA £ R4 v] gw s (ISP) Fiftk, ISPRIGFALRZ: 44 %K@
Fgmfeds, BAVIER P RS LR R/ B P RET, A0 55 ML O A 772 4 (177 5
IR, @A A AR AR e Sl B LA . A SRR R e B T DL — A
FE, IASEE, PR T A EENTIIG AL, YN TR T AR A SR IR . BT
DIZEF P 1 B bR RS FAGFE T B3 N80 R MUE I T 45 R, MO ai; B s

STCOO R F1| 5 Fy WL 8 [ A AT ISP R Ge 5| [, A PCm 2 il A2 37 R ALK F P AR AR
TR at s LN, MOE S AE RS ( R LB A e, JLRb—H)

WA RIS B AE FISTC $RMERIISP F# T H (STC-ISPexe #ff) :

(1). FRAESTCIRMERISP FE T A (b

Fhti www.STCMCU.com M3, MSTCH:FAELH F#PC CHEfix) ImifISPRE, AR H A
fif ), FZ2ERIT ($h4Tsetup.exe) , YR BEN HE L

(2). {EFHSTC-ISPFETH ) | iGFERTEH, HAico 2| Ver6. 58k AL |,

IR bin, *. hex (Intel 16 #Efil#% ) SCPF, D%k hex SUHEASCREIE, 16+, bin X
4, ERERTERFHEPC (KD IAISTC-ISPEXE 27,

(3). C&MAISP 5 30, H i E N S A NISP BISTCI0C51RC/RD+ R4 AL | i
O TE AN, FF R A ML B0 S B EAL GAEEsh) 41817 RAISP 257 .

(4). THE A AR _EP3. 0/RxD, P3.1/Txd B THERS-232 #5gssl, B4 TRS-485 ZEHilK, T
BB EWT. P RGiE: TRS-485 HEEEI, HEFEFEIEDIHIESE T KA H 38 75P1. 0/P1. 1=0. 0
AHER T HILT
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10.2.2.2 FIUSBE: 5 O Ay HRY & A 2% BX &

ARG HIRIUSB +5V
STC # A HLIESesfitsdepy  (TIVERUBRL)
USBH% &M
ZRY AL JE/USB +5V ]
(] A LA USBIR ) II GND Vee E—l—l— RGHE/USB +5V
D Rs232 [15] ;¢ 10uF
3000
USBl 1 [3]rRxD RTs# [T T T _
2 |—| [4]v3 DTR# 3] = 5
3 0.01uF py
: 5Jub+ pcb# [22]
1 2 Fup- R [T swi
= 1 bsri [0] Power On
— 7] e 1p
S FICH340G (5 1 5 I o J = WEITX Q
CH34LAFER, (HAH c X6 o
%, fritftFRMBY 1.5 22pF T 12MHz T 2" CH340G
J6), AT BLEPEPL2303(Hr Voo :
HALTRMBY 1.07T), i
15 ¥ fijwww.weh.cn A4 1K /
E]’] + F "J'g % 1 |T2/P1.0 Vee
PL2303[f)2Ep") FiL %, ] T2EX/P1.1
FHA—B, TR - ' i
CH340G 3 |P12 P0.1 thes
7 P13 PO.2 a Toef
5 |p14 P0.3
6 |P15 PO.4 =
f 7 |P1.6 P0.5
JouF 2= C1 8 P17 P0.6 Ve HLE N 3VES,
T E RST P07 HER2H910K.
. _ VecHUIE K5V,
1ok [ ]®t ME RXD/P3.0 EAIP4.6 R0k
L M@ TXDIP3.1 ALE/P45
1. %52 (20N, BL25C1910uF, HLFHR1 10K [az]iNTorps.2 PSENIPA.4
2. RC/RD+/2%\ ﬁUﬁ)#*}lHDH&ZIS , RESETHiﬂ qu *E‘B ) E INT1/P3.3 P2.7/A15
4 45K-100K F #37 L FHL [Zd]Torsa P2.6/AL4
[=]rurss P2.5/A13
ST o A . =] ER/P&G P2.4/AL2
SARBRX UMY, €2, €3 [ir]rows7 P2.3/ALL
JS7J9100pF;  FHHRITHX1 A 6MHz S {18 ]xTAL2 P2.2/A10
I, C2. C3/ A47pF~100pF; 19 | XTALL P2.1/A9
ARIRAIZX 1y 12M~25MHzI 70| Gnd P2.0/A8
€2, C3RiA4TpF C3<4TpF
an 1Ak R B AT R A
33MHzLL ER, #ixey >
Bl AN IR R .
STC0xx 7 41 1 B4 HUAR
STC89xx £ 4
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10.2.3 FRBESTCARFIE R F & L4E

STC12/11/10/89/90 & 51 . Fy HLH &f 25 st 1«
236/ o EE 25
Ryl

330

(GND)

128

L1

LQFPABE s iEl 451214

Pin-One
oM (G
Xousgenelt

Eﬁéoﬂiﬂ
Vee (55408) P21

1T <200

Pin-Oné(%: 1) 40-Pin s J5 HLPDIPAOIK) & 4 52y & Gnd (35200)

220
(GND)
PLCCA4%} %4 s E

241 328

1THE
25 ﬁ; W

281
(Vce) 1214

Pin-One SOPBZ;‘J%%%@ %16}]&]

- (B (Gnd)
LQFP32: 35zl I
28 28
(Vee) 15 (Vee) #15
‘ . : \ 150

Pin-One SKDIP28#. i Hl 1AM
[€aL:) I3 s (Gnd)
Pin-One  SOP283:f3: sz 141
(€315 (Gnd)
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552080 20
(Vee) I o0 (Vee) 1L %‘/205)*”
1 (Veo) mip Sspaesees# < FIH

Pin‘One DIP20 J7 Bl ER

5 s
PinOne SOP20:%  siop R Cnd) A SSOPZ0ES sy Pinone LSSOP20ES 3 10f0
Golgy  SEME (Gnd) @Bl EIME  (Gng R RSmE GO
7 16
18 ) )
(Vce) 10 160 (vee) SO

\

(Vce)

3

: DIP-18:. L smopg  PinOne DIPLGKLBL oty !
Pin-One o 5 ) EREsE Pin-One SOP16H LA 48
GE 1) fydt 2 s B (Gnd) (€8] (Gnd) GELH) Gnd)
STC15 F A1 51 v HLA ) R S 1]«

S ;jf;%}% S5 DIP-83 %1@ DIP-16:3 3 524

Pin-One

PinOne s S g P2E G
[€aY:)] (ﬂ\:/ccﬂf)u (Gnd) (vee) Pin-One . Bt
(1) SO
(Vce) (GND)
STCISZFIDIP20
%2*05*“ L9 Eg;wzu B sTCiszsISKDIPBE LS B
18 101 .
CEL) (ﬁf,cﬂﬁ” (GND) Pin-One HI28 HLUE
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éﬁ'v28ﬁz%ﬂ STC15 R 41|SOP281 e sz le] 15
11441810 el

Pin-One 1200 - 1414
(4 1HD) (Vee) (GND)

H40  STCL5Z 5|PDIP40E 3 sz K] i

Pin-One

HISH 20/
(€aY)]

(Vce) (GND)

LQFPAAESRIME 4o

EREY
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10.2.4 STC-ISPT#mIE L BEREH—STC-ISP TR

i /& STC12/11/10/89/90 % %1]40-pin & Fi ML & FH ISP T # 2w B i 44 T B——STC-ISP T 4R

A JR -

40-pin %40-pin\ FPDIP/SOP/
SKDIP/DIP:} 2 1 5 7 HL4H 5 R

[33v/sviminsees |

B LR X AESR T 77 i S N4
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51 )9P3.2/P3.3) Al A
SROIO R il TF 2%

SWL: RGHETITF L
T RTF, Bk

GND/42: s [

USBt HL 5%,
RS232i@{5 30

BN RG, WUEES
R RS LR AR
FF, AR CRIFRI
RGREN T RBER

D L4aaLna

=

SF-STC12/STC11/STC10/STC89/STCI0 % 41| B8 - Ml %
ISPTF#4mfE LAMS, XWAEHN[PLO, PL1]; XfF
STCISRFI ML E ISP & MmE LAINS, XWAEF
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STC-ISP R # 4w f2 T. ELH sz st 2 o Fr M LB i RS—-232 6 4 B8 B2 I H i 52 PR R 2R R F 1 72
AR

AF RS- 232 17 11
.IIH A~

A HLUSBAE — 3 El - =2 =
FATEE = d A\ =" ; Hﬁﬁ)j:%%

«

ol
4 FEL AR USBAEE 1
N S o N
GBI A I | . N
s VB (STCHR (RS /2 E TLAE) . pro:
PO 45 ) #R A« - — »| STC-ISP F#i4iF T A |« o 7RG
V486ﬁSTC'|SP'15XX-V658 ST FRERS232 5 L1 2E 10 A H, STCT %‘A‘*&

Joi,  BEALER T STCER AL 1 | Ll

VERIERELL AN, 67 —44USB-RS232

AR | —RS2326
YA N B A AR HERS-232 8 4T 1, 7 —2KkUSB-RS232F e £5k ¥ @ —/MRS-2328 47 0,
My EAIRZ FhUSB-RS232F 4k, AR RS STC T BREE N IRIE R AHK BN . FRERE
$£HICH340/CH3A 1#f JUSB-RS23 25 4. 2% 51 L STCHS /R L8 i MR 5 4 2% . SR 2 FPL2303
B CP2102I/E IUSB-RS232FE # 2%, 1 23 22 2 A [RI WRUAS [ DR BN A 7 i R e AT T AS e 25 )

%2

(1). MCU/#./ ML RXD(P3.0) -— RS-232%#eg% —— HIii TXD(COM Port Pin3)
(2). MCU/EEFHL TXD(P3.1) —— RS-232%:#a%% —— i RXD(COM Port Pin2)
(3). MCU/H.H AL GND B  GND (COM Port Pin5)

(4). B R 5P3.0/P3. 1% FIRS-485 HL ik, ST
FEVET YRR « Tk B a2 [P1.0, P1.1] = [0, 014 ] LA R & 1 SRR
PR R B JE I [P1.0, PLAVASFIR N[0, 015 A WL E #2128 47 H F #2/F, %15 HH T RS-485.2
2 EELAS IS R LR S AW ELAD R SO A, IR PR L E mS I E], S SRR R
GuA 5 [P3.0, P3.1]HL 2 M D H, W BGEFE[PL.0, P1.1] = [0, 014 7] R & H /7,
DUME N R JE sh B2 T P R

(5). RS—232%E 2% v 1% FIMAX232/SP232 (4. 5-5. 5V) , MAX3232/SP3232 (3V-5. 5V).
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STC-TSP T #ibR 3Z 82 B o i) LA 7 =X
(1) . MR HREE F ML T A Ha R ZESTC-ISP R bR b e £ 88 F WL s Y s &

A). SVEAFTHL, KEMCU-VCCHI+5V H 5 44 i 4 4%

B). 3V$)ﬂ‘ﬂ, /I%MCU vcc%Fn3 3wﬁﬁ”éﬂ£ﬂ%&%

FLR LI
PRI B2
FEFEMCU-VCC

5V L Y R

LR
a7 $2
S BEAMCU-VCCAT

3. 3VERUEAT R |

(2) . K5 STC- TSP B ZE +2 2] FiL i o

AR FE P T PR O LI R 75 RS-232 88 47 1 46 6 2 L I 11 77 K.
A). IR A RS-232:R 4T 1, SRR EliERE.
IR STC- ISP BRI A7 RS -232 80 47 1 H i 77 2K

F L USBHE 1
F T HUH

B [ RS 22 1 11
[ | Tl

LR (STCHEMLER A P B CHIE) FiEE 7 -
@. W — A 930 I 122 B P 97 Sk i\ LN RS 232 B 4774 I 3 o2 FH T 1815 5
@. B ERLH “ M EEIGUSB OB B ” AIUSBAE Sk A FEL I USBHEZ L A T B HE
@). ¥R “BESTCTIEMR” AIUSBHE L IE ASTC-TSP F # 4w 2 T. B IPCBAR
USB 14 82 F F-RS—23 238 {5 Al {3t r

B). W P G BARS-2328£ 47 11, SR EER:.
NI & STC- ISP HARER A RS-232 5 4T 1 LK (75— 25 USB-RS232%6 2k 4 jg — 4>
RS232847 1) 7 2

$i FL AN USB 1
FFidfE

$fi FL I US B2 11
FHFE

FERZLR (STCIR LB P B i) FUSB-RS232%5% # 28 i & B: 77 ¥«
O. BB — i 930 T2 352 B P 37 Sk 4 \USB—RS 23254 i 28 1A A N 4 JBE 1 5
@. K ERRLR I “ M EEARUSBIER B ” AIUSBAE k48 N FE A USB 2 [ FH T H H 5
®). FUSB-RS232%% i £k rh (rUSBHd: Sk i N\ FELINUSBE 11 F T-i815
@. BIEEL “HESTCTFEMR” HIUSBHE ki ASTC-TSP R # 4 2 T H HIPCBIR

USB 14 Jo FH T-RS—23238 45 Ak
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(3) . HoAthd A5 42

(4). “RGHEFF KPower ON” FFRATAEIZ NARES, BEEMCU-VCC Powerk] A%, %A %
B AL

(5). “IP1.0, P1.1](*+FSTC15 % 41 K[P3.2, P3.3]) [El it [0, Oz HI T3 «
TR RIRAS, [P1.0, P1.1] = [1, 1], NG 25 Hh
T RIRAS, [P0, P1.1] =0, 0], 5 f:5Hs.
B RN E AR “ TR IR R E[P1.0, P1.1] =[0, 014 HIP3. 0 T &k Rk dr A7
AU LT SR T TRAS, BB FHLRI[PL.0, PLA)E R EI

(6). K5 MUIGE B, B 5 5 L, VR R A HILAZ8-Pin/20-Pin/28-Pin/32-Pin/40-Pin
(1), BB KA 2 40-Pin, TATHI R T2 5E T4, 5 HLHIER (Gnd) X B 55 e ) Hh 2%
(Gnd) #i

10.2.5 $XFUSB-RS232% kAR AR AYJL =17 FA

A e AU A VB FRvERS-232 88 47 1, U8 B — 4k USB-RS232 e &k Sk R — A
RS-232E0 47 . {H7G LEUSB-RS232%6 e 2k 5 STC T #ibk B FE N IR 1/E R AR A BEIR AN, X B4
TR AR I AR H L s iR R v

(1) %R B 1% £ FCH340/CH34 1 #H1I/E (1) USB-RS 2327 ¥ £

(2) XFTidm B HPL23035KCP2 102 {E IUSB-RS232F5 2k, 544 e 2 AN [RI i A 1) 9%
BN AR o (AN HE 25 1) L

(3) ZHAAESTC- ISP T BB A vt B v 0k e 28 A B AR IR 22 1 L 9 AH 55 HL#R 242400,
PR

com: |come v |
B SR R RN RS E = 1l

(4) 1ESTCHE #: W) SE 28 1 53 R 55 2%
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10.2.6 GATASTC-ISPTHIRGER PR G LB RRFEHAPIEF

FIFHSTCRAIISP T 4 gmfe T H (L SZat & 8 5 HLIE T RS-232 4% i 4% 3% 42 21 FE i) AT
RS-23285#t

B HLER P E SR B SERC 3/ %
1. Ul-Socketfi & A1 N\ 5L A L

2.

3.

® N oo

¥ H 24 ERFHIR(MCU-VCC,GND) A B 5 AL [P3.0, P31z N L4t i “ H €758
WEE” , WTFEPTR, ZERAPRE LR VBES T SEME T @GN

B P RS0 B HLIG[PL.0, P1.1] (X T-STC15 £ %1 4[P3.2, P3.3]) #E NEEHLAR “ AN
O FREE” (I 7 E R E)

. WiZi[P1.0, P1.1] =[0, 0], Mz 2H, WIER M R4 A H ARSI, BU%[P1.0, PL.1]H

MH P R4 51 BISTCRFIISP T #idfe T H (FL STt & f 7 HLd IS RS-232 8% #h 35 i 82 31
B b, B “dHI[P1.0, PLAJEIFN A0, O FF%” # K, NJ[P1.0, P1.1] =[O0, 0].

B STC-ISPF St % 422 3] s i b33 1TRS232i8 (5 (B AR 7 X T 1 E)
AR AL BN GEREMNE P R H A, ANEMNENUSBELHE, HKUSB A )
KT %# “Download/ F#:”

TERFEFN, WHAPRAEINSE I EE, AMREsh, $A LSS EFREAL (HA
REAEISP N EAE P IS AN E T T E AT, WA, WK ANEE 71 B WD T / BRWD O 15

K17 RGe % L PRIE S RISTC-TSP R iRk

B AL, WTLUEZRGH ) &R
G HURERAER, TRk
FREFEI D RGEIRE T RBER
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1).
2).
(3).
4).

Stepl/*PHR1: IEFEARFTAE A I HLELS, 41STCIOCS51RCEE
Step2/ L BR2: FTIFSCAF, BRESEH P RET, LIAUHANH TS Gk bin, * hex)
Step3/:DUE3: EFEEEAT, URFTE R ARG T, dnE 4T I 1-—COM1, HE AT 2-—COM2, . .
A IO AR R A RS-232 547 [, 1] K—4KUSB-RS232F#:4%, AR M5070A -
F LEUSB-RS232F 4%, AReAMA, MILkSTCH AR S8 ik Pt i i 4 2%
Stepd/*P¥R4: EFE TR BENIG, BHERIEY “ EBR/CIRG &% 7 142 “ A0 ah A Bl b
Step5/sZUES: IEFE “Download/ NEH” 44l &M P AR TR AL ES, o EEHAT
Stepb/PURS, WAESE “Re-Download/HE F#” %4l
TREEEERR, FEERGES YAV ERBEAL, N b — s A gm e e,
—EEIEFE “Download/ NE” &M, ASEHEA RN EBREA CRMEEiE) , AZE
Je bH, S b, KRR EIAER T G AU, BANVUR B P RET T .

KT %42

MCU/H ML RXD(P3.0) ——— RS-232f%#gs —— PC/HLMG  TXD(COM Port Pin3)
MCU/H /ML TXD(P3. 1) ——— RS-232F£#2% ——— PC/Hifii RXD(COM Port Pin2)
MCU/ 5 #l - GND PC/HLf%  GND(COM Port Pinb)

TRIE I RSGEP3. 0/P3. 1IERZFIRS-485 HE I, HEF
TR LR “ T IRA JEEEPL. 0/P1. 1 = 0, 04 W L FEFH 2T
KRR AW P10, PLUARB RO, A HIEEIEITH PR, %f3H TRS-4854828

R ELAD I A A ML R B LIS S A, IR L E SRR, HSZRARM R A A H
P3.0, P3. /e fic e T, W GEFRP1.0/P1.1 = 0/0A4 W] FEH /I FE %, LME RN IRA EShE
BT H P ET

(5). RS—232% # 48 vl 1% FIMAX232/SP232 (4. 5-5. 5V) , MAX3232/SP3232 (3V-5. 5V).
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AR |= Ox40;
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SERTHERE
RE

void TimerDInit (woid)
{

0.01%

AR |= Dw80;
TMOD &= 0xFO;
TLO = OxAE;
THO = 0xFE;
TFO = 0;

TED = 1;

4

100 [k -

EFENEE R0 =
e | 16uBEhER (1555 ~|
SERT2EAEh (1T (FOSC) |
S 10073011 0S92Z0H:

TEPITE,

A
FPERETFT
ffr Bt

| ERCHB | | Easnits

| | Ened |

BT ISTC-ISP-V6. 583t & 1 ke, I P &l AR S KOO R fos:
80Q:13922805190) -- STC: £IREAHSOSIBEYBHAT @k [ = | = |5

Eiy#ﬂ1§%§u|STC15F4Kxx[STC15L4Kxx[IAP15F4KBlS2lIAP15LAKBlS2 Series v|

S PEEH TIRE S TS
sfr ACC

0xEQ

=fr B = 0xF0;
=fr PSY = OxD0;
sbit CY =  PEW'T:
shit AC =  P3W°A;
sbit FO = BEET:
sbit RS1 =  P3W"4;
sbit RSO0 = R
sbit OV =  P3W°Z;
sbit P = P3W"0;
=fr SFP = Oxd1;
=fr DFL = 0x32;
=fr DFH = 0x33;

10 RS

HBEFFEHE TR RIEEE RS =

/ Bialg giﬂ_ﬁ L
/£fo000, 0000 &
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//0000, 0000 BE
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Ffonon, o111 %Eiégﬁ
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400 &, En 1 12 2 1 EI
AID &, direct 2 12 3 2 |
#ID &, ER1 1 12 3 2
BID &, #data 2 12 2 2
AIDC A, En 1 12 2 1
BIDC &, direct 2 12 3 2
#IDC &, ER1 1 12 3 2
BIDC &, #data 2 12 2 2
SUBE A, En 1 12 2 1
SUBE &, direct 2 12 3 2
SUBE &, ER1 1 12 3 2
SUBE &, #data 2 12 2 2
IHC & 1 12 2 1
IHC En 1 12 3 2
IHC direct 2 12 4 3
IHC @ER1i 1 12 4 3 o
:“?’.‘...!‘.!'-!T_"-!. ..... de P"m 1, Lo i ;
BT ISTC-ISP-V6. 58E IR HTHY T iF 2 Thie, W1 “Keil i WE” Thig, “HAFEm#”
DIaeSE, (HIXLIIReE M TSTCIS R A HL, FEdA——N 4, RARUWE 2 WSTC-
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EX—HmSd TR —FH Oa4, HP o UARYE B CFe SR a8 O3 E R
R BRI LA A IEAD) , ARG SIRURIRISP R &gz Fav 4.

“HPEE SR EX — R R ER 7RI H BB R B, SEEUR I OS2 B bRl v 58T
B BPRTRE A . BRI SE A AR E SRR I — BRI X
A AR, 4B, ST —A)“MOV IAP_CONTR #60H” 173 4/t 5 % “IAP_CONTR
= 0x60;"[FICHE & 185, MCUgi4<: H sh &AL 2 ISPIX AT ISPAXAY .

W EFR, B EE A% E AR 115200, R, — A1k ALK 6 2 7 41 .
0x12. 0x34. 0x56. OxAB. OXCD. OXEF. 0x12. 474k b4k T #T#%E K%k 8 E L s
FIET s, BIA) 2Bl E E SR hE

BEXNETE | ssewcsital | BENTE 4

S 115200 v
i et S

{& kAT | 15 ha
B s
U{%{Ei{‘.) 123456 abedef12

12 34 56 AB CD EF 12
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[ mzaEuTEAs |
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F | ab
Function Data [ Hex | Loy [kih=g} S TCO0CO 1 RC v BIHET Auto v
IRF MJ CREATE Port Opened - sto-isp-l5xx.exe 2 E T
IOCTL SERIAL SET EAi...EaweRats? 115200 1. ApromfRE EARED Co) -
IOCTL SERIAL SET LI.. . Stanfi - BEHEEE 2400 v BEEEE nsn v
IFP_NJ_WRITE Length: 0001, \ stk
IRP_NJ_WRITE Length: 0001, Data: 0000 [v] FERE D
IRP MJ_WRITE Length: 0001, Data
IRP_NJ WRITE Length: 0001, Data 2. RAPMEEH
IRF_MJ_WRITE Length: 0001, Data BT | Rsensiahl | BENLTER L3
IFP_NJ_WRITE Length: 0001, Data:
IRF_MJ_WRITE Length: 0001, Data: ‘1 BTS00 v
IOCTL SERIAL SET BA...Baud Rate: 2400 e e
ICQCTL_SERIAL_SET LI. /., StopBics: 1, Parivy: Even, DadaBits: & (- Bt i
IRF MJ WRITE Length:—0001, Data: 7F . e SN
IRP_NJ WRITE Length: 0001, Data: 7F O ISPW%D&EB%?%%,(E)
IRP MJ WRITE Length: 0001, Data: 7F
IRP MJ WRITE Length: 0001, Data: 7F
IRP_MJ_WRITE Length: 0001, Data: 7F B
IRP_MJ_WRITE Length: 0001, Data: 7F
TRP_MJ_WRITE Length: 0001, Data: 7F
IRP MJ WRITE Length: 0001, Data: 7F e TER R EE R ]
IRP_MJ_WRITE Length: 0001, Data: 7F [ Bttt ibi B @it AR L T e || !
IRP MJ_WRITE Length: 0001, Data: 7F P r——s i
IRP_NJ WRITE Length: 0001, Data: 7F HEEEXTHRMS ]
IRP_MJ_WRITE Length: 0001, Data: 7F
IRP MJ WRITE Length: 0001, Data: 7F
o P

NHEHEZANEE XN ERNCGE SRR, UMES%
/*

*/
/* --- STC MCU Limited. */
[ - J7RSTC LT R 51 P L B SEB B R SR oo %
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */

L SR I E  E a7 S T ILTICC D7 ) N —— *
[ T T T NIl GO s g 1 — *
[*ome £ Keil C JF R FRHIR, ZE4F Intel 8052 i i3 Bl A -mmmmememememeeee */
/* */

#include <reg51.h>
#include <instrins.h>

sfr  IAP_CONTR
sbit MCU_Start_Led

0xc7;
P177;

#define Self_Define_ISP_Download_Command 0x22

#define RELOAD_COUNT 0xfb //18.432MHz,12T,SMOD=0,9600bps
/l#define RELOAD_COUNT 0xf6 //18.432MHz,12T,SMOD=0,4800bps
/l#define RELOAD_COUNT Oxec //18.432MHz,12T,SMOD=0,2400bps
[/[#define RELOAD_COUNT 0xd8 //18.432MHz,12T,SMOD=0,1200bps

void serial_port_initial(void);
void send_UART (unsigned char);
void UART _Interrupt_Receive(void);
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void soft_reset_to_ISP_Monitor(void);
void delay(void);
void display_MCU_Start_Led(void);

void main(void)

{
unsigned char i = 0;
serial_port_initial();
display_MCU_Start_Led();
send_UART(0x34);
send_UART(0xa7);
while (1);

}

void serial_port_initial()

{
SCON = 0x50;
TMOD = 0x21;
TH1 = RELOAD_COUNT;
TL1 = RELOAD_COUNT;
TR1 = 1
ES = 1
EA = 1

}

void send_UART (unsigned char i)
{

/Nnitial UART

/[Turn on the work LED
//Send UART test data
//Send UART test data

//0101,0000 8 AT AF P HFAR , ToAT AL IR AL
//0011,0001 5 & 7€ 221 4847 [ 5 B 3 - H 8%
11 e A1 B S B3

I e i 431
19V B 1R
1T b i

ES=0; //Disable serial interrupt
TI=0; /[Clear TI flag
SBUF =i; /Isend this data
while (ITI); /Iwait for the data is sent
TI=0; Ilclear TI flag
ES=1; /lenable serial interrupt
}
void UART _Interrupt_Receive(void) interrupt 4 using 1
{
unsigned char k = 0;
if (RI)
{
Rl =0;
k = SBUF;
if (k == Self_Define_ISP_Command) //check the serial data
{

delay();

/ldelay 1s
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delay(); //delay 1s
soft_reset_to_ISP_Monitor();
}
}
if (TI)
{
TI=0;
}
}
void soft_reset_to_ISP_Monitor(void)
{
IAP_CONTR = 0x60; //0110,0000 soft reset system to run ISP monitor
}
void delay(void)
{
unsigned int j = 0;
unsigned int g = 0;
for (j=0; j<5; j++)
{
for (g=0; g<60000; g++)
{
_nop_();
_nop_();
_nop_();
_hop_();
_hop_();
}
}
}
void display_MCU_Start_Led(void)
{
unsigned char i = 0;
for (i=0; i<3; i++)
{
MCU_Start_Led =0; //Turn on work LED
dejay();
MCU_Start Led =1; [[Turn off work LED
dejay();
MCU_Start_Led =0; /Turn on work LED
}
}
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22&ﬁﬁmi ZATVA.83[R A FISTC-ISP.EXE F £ g e s bl 744
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Stepl /4L Select MCU Type HFERHAES BEEH ]EEPRDM I | ROENE | THETiE |

HCU Type 3 Memory Range el

|STCLIFEOLE [ OO0 - (M 4F o0 01 02 03 04 05 06 O7 08 0@ OA OF OC OO OF OF
Steps/EMES . Open File / o ighE00) 000000 00 00 00 00 00 00 00 OO 00 00 00 00 00 00 00 00
m;ﬂmﬁ}%x] i AT (R AR R 000010 00 0D 00 00 00 00 00 00 00 00 00 00 00 00 00 00

KR, o 000020 00 0D 00 00 00 00 00 00 00 00 00 00 00 00 00 00
o b TR RIAHNER AR 000030 00 0O 00 00 00 00 00 OO 00 00 0 00 00 00 00 00

v i EE 000040 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 a0
o W TR $T3F BEFRIM Tt 000050 00 00 00 00 00 00 00 00 00 00 00 a0 00 a0 00 a0
000060 00 00 00 00 00 00 00 00 00 00 00 a0 00 00 00 a0

Stepd/H5HR3: Select COM Fort,Max Beud/AFRER{TO, BEEISE 00070 00 0O 00 00 00 00 00 OO 00 00 0 00 00 00 00 00
com: jcoms = | a BoRFE: [115200 * 000080 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

00~ 000080 00 00 00 00 00 00 00 00 00 00 00 00 00 a0 00 a0

BERIFESREETEREESEE - REEHE DOO0AD OO 0O 00 00 00 00 00 OO 00 00 0O 00 00 00 00 00
O000EO 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

Stepd/ SRR WETAFNGTT T AR 00OOCO 00 00 00 00 00 00 00 00 00 00 0D 00 00 00 00 00
ToATS BN ER TR  MEECIESE ¢ AMSPEIREiE 0000D0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
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2.5 WIS G MR STC A HLAE B A STC R J {1 55

ZATVA.83[R A FISTC-ISP.EXE F £ g e iz il 7145

(E=AR=il x|

Stepl /5L Select MCU Type EFERHE
BF Memory Range

HCY Type
[STCIILIEXE - 0000 - 3FEF

Step2/4ERR2: Open File / $THIMF (CHFEREMAA RGN
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lﬁxlt?‘%a?%.ﬁﬁﬁiﬁﬁﬁaﬁﬁﬁ BERHE: |20

Stepd/ERL RRMENE T A A%

TS BEER R A C MERCIESHS & AERREEERTH
RESET pin ¢ F{EPA. 7, iDFAPIERRCIRIS{N AIRESETH & {1520 RESET
i SR R (AT : @+ 1ES W
FEHSHAIOES (1ML T AlE Low) : @ High (" Low
TARABERL 011 & STHES F%TDID#TU\Tﬁkﬁ
TATHAFPLAEFTEER laE— SR C 1B &m0

BENRA AR A T (R nierAE) - 32768 ~
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000070 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
0000s0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
000090 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
0O0OAQ 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
QOQOED 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

000CO 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
000opo 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
QOQOEQ 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
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000100 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
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3.1 ¥ HIIMCUR N B % HEUL-socket H- 8 5

FHOVILIE  JFESWL

3.3 M HEJESHEEI L NT.5V - OV YR B M FELINUSB B, ANREIEREMTIE SR8 . WA
B L F F 28 ML INUSB I 2BV YR, AN ELHRS232]8 15 1 Sk 4 N FEL AN RS23247i 42 .

3.4 % N SWLHLYE F4H BRI 2 I F gt 47 L N 3%

35 THIE, BESWIHEIETF 4% Lk (IF ), XA T — K82,

4 WML FEREFAEFLEDE R
4.1 FHIBITIEFR: JTREEH NN .. TEERINE. H R K P & — T N Bk

JBAL S AR T BN RO — g R
1 2 3 45 6 7

IEfE * * LED[A 45

i1 AMCUSE — i 0] 37 * * LED A 45

EWIEE g * * LED A 45

FHBT B 2RI AE T, IETEBEBRAPIX * % LEDIA £k

TEKTh * @ @ @ @ @ = HRIESAMT K5, PR AIAT TN KR
T TMT B HFR S N HR, BT IRRSKIR T

20N e @ @ @ e @ @ TMTK S, TEIRE D80
EpokeE @ KA R AR

R @ KA R AR

THERAP X 5 i @ KA R AR

TR @ K2R AR

T BRI TR @ K2R AR

WA S (GZRF2. OLL A @ KA AR

AP S AR
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10.6 A{AIGE@BSTC-ISP TR TG TH TE

RA AL T 300 A e SCFF40-pin B8 i, AN RE SCRF LA A B B L. S AR
25 4E40-pinffy 5 B HLIEAT BOAL N4, T FR A4 AH B (1) 3@ STC- ISP F AR AL T 2 (1) Vee.
Gnd. P3.0. P3.APUANERIAHIE, IXFEmEREXT E40-pinf) 5 5 HLEEAT ML F#0 T .

PTAVAIELE B RISTC-ISP R R A 1R Z Rl HLEE, 7 5 RF40Pin / 32Pin / 28Pin / 20Pin /
18Pin / 16Pinf B bl o 4 B N 2R AN 3ESTC-ISP R #iAk AHE, miAEx - ESTC-ISP R #;
BRSZHE IR B ATLBEAT AL T Ko

B N8 1 STC12/11/10/89/90 £ 51128-pin & F HLISP T #i b Al — N [E #4524 V3. 6
FIBAL R 38 T B AR

PERUAR 5 9V3. 6
ol ik I B
i STC12/11/10/89/90 2 4 ERgas

28-pin & HLISP T ARk

F 3@ STC-I1SP T Hidi
FIRAL T E R Ve,
Gnd. P3.0. P3.1JU/ %
JEIAH %
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1% 3 L EL A BARAE 7 v
(D) B FEERRA S V3.6 AL N 2t T B P s FERR 2 B R R N b, VR HER AT
BB R AN BN R L
A). TSR PR ARS-23284T 1, ST EER,

STCHE R,  FIfFRRA S AVS. 6 - T E———
HSTAM RS (ML FRbE = o AL ILSEEE

LEERICH

B [T RS 250
SRR

L (STCHRALEH 7 B CUHE) R i
. W — 5t 5 90 T 12 A P 37 Sk 1 N FEUIGRS —232 A AT 2 11 i 8 ] T80 5
@. ¥ BRI “ M ERINUSB I B EE 7 FJUSBHE Sk e N FEL A USBAE 1 F B EE 5
O, KRk “BESTCTFEMR” BIUSBHESL IR N Z T EAIBLHL T #bi (I USBH s b F T
RS—232i8 15 At i

B). WIS FH S R A RS-232 4T 11, SRR B,
N &STC-ISP R 8 IERE B A RS-232 8 47 0 HL i (75 — 25 USB-RS2325% #2897 Jg — A~
RS2328 47 1) i) 5 30

STCHF i@ F#kAR,  [EFA S V3. 6
MUTHARSE  KIBHLTER

I HUSBE:
% HTIB(E

SEBLL (STCHE Bk FH /7 1 T ) RIUSB-RS232%4 Hk B e /7 12 - [l

. Wi LR — A 90 74 12 JE 1) 4 Sk 47 N\ USB-RS 2325 e £ 0 AF . 4 B o 5

@. KRR “ M ERAXUSB I B ” AUSBHE i A HL AN USBH2 11 T B H 5

®3). ¥USB-RS232%% ¥ 28 v (1 USBH S 4 N\ FEL I USB 2 O A T 13

@. ik “BESTCFEMR” MIUSBHESLIHAN 1% T EMIBLHL T 34k rIUSBHE EE_E T
RS—23 23815 At e,
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(2) FTHFHEHL_EVA83RAISTC-ISP.EXE Nk Zmf2ta hilix i, #&MREERRAS V3. 611
HLUF AR T ECD RAT R R B (S IRETT “REFRRA S V3. 6B ML 2B i3 15
Eﬁ” )c

(3) WAL FE
D ¥ BFEMCUIBINIIESTC-ISP T bR 140 % B I 341 5%

3HSTC12/11/10/89/90 % 1 28-pin B i HLISP T 24K,
ST H P RS,

[ R A 5 V3. 6
RIBEHL T 2R

@ FEBLHLTS Bob bRt i LR 4 BV RS B FEUSB L R, AR bR Q2R 3%
FI 45 RN USB I L EEV R YR, AN EDRERS232:38 15 4 Sk 4\ R IR S 2324 )42 .
EE: Az TR, RAHRSHALT MM, HESTC-TISPTF 8tk JC F AR T it B H il
@ T BOHL T AR B9 SWLFA RD 2 _E s AT AL 3
@ HTFEJABRAR LD, DIVAOGE AMEH RN RN, T 8%
® THEIE, KSWIHEJEIT R FR (FH), XNTTH#T — 8 AP,
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10.7 BRI T EAREE T &

STCIRFRME T — B2 ML T SR R 25 5 HUBESRAR PP 00 TR, s B2 — A el BAH]
24 B HLEAT AL R 3L R 8 TR .

BN BT B 1 [ R 5 3500 V3. 6, BN BEAL T FBR 9V FRLIEE 1R AHIERY,
FrbAgs iz TR R HAEF OVt

., —— T
. T e

. B

: =g

: o i
> el

IR AN IRORL T bR A [ 2E R AR 5 22 V3. 6, B DAZ— IO B9 25 T 2 g4 A 5 A A [ 44 i oA 5

YIORV3. 6L T B LB v R e, SRR AT LA

© DA T EAMR P T FH A AT — AN B2 f IS SR B YRt

@ ANERENHREF TERBIBALT Hdr k2 Mil FE, # R BEEOVAEIREE A, A eE M N
USBII B FA, .

@ TERHL TFEET, DUASBEAL T HbR b s f HL A S 2 — 3
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10.8 STC{HESFAIER
1. FESNSEEHE
(1) FFRS-232%% 82 E HEH AN R A B B A 4k BX [E

KRR . PO AT AT A M hE / B B SR B B
(Address)/ #4f (Data) 'é PO.0/ADO ALE/P4.5 [ 40 A TAP15F2K61S25
ﬁa 1%)31 ’ $ %ﬂ;A/Dﬁ: P0.1/AD1 CCP2_3/A15/P2.7 TAP15L2K61S2.
HALF . AID¥HiE E P0.2/AD2 ccP1_3/A14/P2.6 [ 33
EP1M, IAP15F2K61S2 5

w
X

P0.3/AD3 CCPO0_3/A13/P2.5
P0.4/AD4 SS_3/ECI_2/A12/P2.4

TAP15L2K61S2 113} 35 i

[UE: EBIFE TPO.XIADX R FEPO X K : LQFPA4/PDIPAO/

JHIAT A Jy ik (Address) / %3 (Data)

; oL : POSIADS mosi_2ia11P23 [35]  LQFP32/SO0P28/SKDIP28
BEEER, TiPLXADCXA E4E5PLX QFP32/50p28/
BT 1 Ty VDT (6 1. P0.6/AD6 MISO_2/A10/P2.2
s PO.7/AD7 scLk_2/A9P21 [33] | B S5ISP R/ K
RY R PL.O/ADCO/CCPLRXD2 RsTOUT Low/agiP20 [32] | Bk, RATHET IR
(AT A FLUSBHR ) 0 |P1.1/ADC1/CCPOMXD2 RDIP4.4 A BT AR SRR 2
1| PL.2/ADC2ISSIEC] Wripaz [ao] | VBT
P13/ADC3/MOSI MISO_3/P4.1 [ 2
13 | PL4/ADCA/MISO CCP2_2/CCP2/TxD_2/INT3/P3.7 [ 28 Vee

P1.5/ADC5/SCLK CCP1_2/RxD_2/INT2/P3.6
P1.6/ADC6/RXD_3/XTAL2 = CCP0_2/TOCLKO/T1/P3.5
P1.7/ADC7/TxD_3/XTAL1 ECI_2/T1ICLKO/TO0/P3.4

-
~
N

N N N N w| w w w
[ [} a1 ~ © = kN o ©

Vin
Power Ont><
SW1
(o]

[
13
o

i3
%
t

EEHEEEFEEEE FFE R R FE M

P5.4/RSTIMCLKO/SS_3 INTL/P33 [ 22
Vee 10K 10K
—l—->—l—>—|: Vee INTO/P3.2
47%* 01CHZF 9 |ps5 T2TxD/P3.1 [ 22 *
" .
-L—T—<—T—<—|E Gnd T2CLKO/INTA/RXD/P3.0

FERE: IUATH [P3.0, P3.A] 1 T #/MT ELBE LT, STC 5 1 MLAf B R 42 2%
[P3.0, P3.1] VE F#/MF B, MW
¥4t ARGEE [P3.6/RXD, 2. P3.TToD, 2] STC3232, STC232, MAX232, SP232
5 [P1.6/RxD_3, P1.7/TxD_3] I Olu

=
o
o

o

-
C1+ Vee s Vee
OluF V4 Gnd l16nd
oL T10UT [T PERXOCOM Pin)

PC_TXD(COM Pin3)

c2+ RLIN
o.m . RiouT [T MCUROEE0)
i (—E V- TLIN E MCU_TxD(P3.1)
O‘IHF T20UT  T2IN
R2IN  R20UT[T]

Wl FE AL, WSS AN A e, ARt my DA A AR 2 A7 e s
P5.4/RST/MCLKOJ H BT BRI N0, BT LA T STC-ISP 4 fe 2844 Hovk B ANRSTE A Gy v F 5 47) .

PA F 4E B R S RICI 81 (20.3%), +1% IR BA(-40°C~+85°C), iR TR H+0.6%(-20°C~+65C),
5MHz~35MHz 3 Ji FEl AT e B, FIAY)JRAE 4 A0 B B ) i, 24 9R B AT DAt P A0 AR

AV AEVee MIGNd 2 (B 5t N b FE YR 22 48 LA C 1(47uF), C2(0.1pF), Al LR BRLk e/, Rt Tiiae
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(2) FIFAUSBEL & O EE4 e X AY {7 B S Y 7 I £k B[]

I B AR S FFTel : 13922829991 A & i ) Tel : 13922805190

FEMER: PO AT AL bk O/ H 37 SR TS
(Address)/%#i(Data) . [T_]po.o/abo ALE/P45 HATAP15F2K61S25
AL, ARAFADES [ po yapa CCP2_3/ALSP2T IAP15L2K61S2.,
{EH . A/DFEHIBIETEP] CCP1_3/A14/P2.6
. [ - IAP15F2K6152 5
[[a_]Po-3/AD3 CCP0_3/A13/P2.5 TAP15L2K61S2 [ 3} 3 I
ke P HPOX/ADXZETEPOXE [T Jro4iaDs SS_3/ECI_2/A12/P2.4 A A : LQFP44/PDIP40/
HRT Dy ik (Address)/ HU (Data) o) cans MOSI_2/A11/P2.3 LQFP32/S0P28/SKDIP28
SLALH, TMTPLXIADCXA JEPLX — POIG/ADG MISO_2/A10/P2 2
AT /R A/D: i (. : -
o e [&]po.7AD7 SCLK_2/A9/P2.1 A SISP T2/ 1) B
REGHIE [ ]r1.0apc0/cCPRXD2 RSTOUT_LOW/A8/P2.0 TK, ENTHET IR
(AT L USBER ) [ ]p1.1/ADC1/CCPOTXD2 RD/P4.4 e 5T PH A S5 16 5
[ p1.2:aDC2s88/ECH WRIP4.2 BB I P
Vi [22],1.3:aDC3/MOSI MISO_3/P4.1
mn [E) CCP2_2/CCP2/TxD_2/INT3/P3.7 MCU-Vee
[Z3]r1.4/aDCaMISO
Power On [Za]Pr5/ADC5/SCLK CCP1_2/RxD_2/INT2/P3.6
Swi [Z5]P1.6/ADC/RXD_3/XTAL2  CCPO_2/TOCLKO/T1/P3.5
[Z6]P1.7/ADC7ITXD_3/XTALL  ECI_2/TICLKOITO/P3.4 SN
[Z]ps.4rsTmcLKOISS_3 INT1/P3.3 -
Vee INTO/P3.2
47& O1F [29]rss _T2mxDiPa.L (22
-L—T—<—1-—<—|E Gnd T2CLKO/INTA/RxDIP3.0 [ 21]
RN L B R A -
B3 1L USBER AR 45 H AR fy ikl Y
- oo ) QDSTC 1/t L ey AR
7303 FCH340G (4 [ 5 CH341 48 - USB#H# 1
e, (EMAREAL, HEICTERMB oy s ) GND vee [
¥ 1.375), WAr U\Jﬁ%PL2303(1’J|‘ TxD rs232 [T luF 1C07“F
RTFRMBY1.00T), 5 il USB1 — RxD RTS# I I
www.weh.cn 2 II|—|0 01I—|uF Zlvs DTR#
PL2303M 7= 5L %, HAHER : >ejuos  pcor
—F, UL EIEICH340G 1 — 5w Rl
XI DSR#
[P3.0, PR AE T &M B, WA ca Ll X6 | cs
F e T LAE [P3.6/RXD_2, P3.7/TxD_2] 20F T 12MHz T20F CH340G
o [P1.6/RxD_3, P1.7/TxD_3] I- .

ST 8 =K A R0 |3 P it K AR N
P5.4/RST/MCLKOJi ) it ERIA A0, 7T LA

PN 8 45 B R FER/C Y #H(20.3%), +1%7E B (-40°C~+85°C),
5MHz~35MHz ¢ Ji il Al e B, AU A5 it A0S B0 Bt ) it AR

WALV ce MGnd 2 [H AL AN _E FLYE 2588 L A C1(47F), C2(0.1pF), I 5Bk LR 2L e

iL STC-ISP 22 a3 1 H % B WRSTE N (B H~F &AL .

IR N IR I+0.6%(-20C~+65C),

» REPITIRES
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2. BHIE
XTI 5 AT, AL D RIRE PP b A KBk e 1 & w48 I an T i A

ORG 0000H AL

LJMP  RESET i FHLIMPHE &

; e b I

ORG 100H s FH A ARG Hh
RESET: AL

P AR

3. MHERBSANZEIR

FE P72 1) A5 FLARAD o FH AR 7 X 85 S5 6K 549 114 2% [1]
SR FIIAP15F2K61S2/IAP15L2K61S2 5 i HL{G B iF,  FH P RE R HUBE 55K
(0x0000~0xDBFF) #*[1], F J 2 7 A 228 ] \OXDCOO0 £ OXF3FF (1) 6K -1 7% [i]
HHIRAM (data,idata) : 0%
XRAM(xdata) : 768577 (0x0400 — OX06FF, I J1#EFLE - Hh AN ELAE )
1/0:P3.0/P3.1
F P ERE T A 4EP3.0/P3.1, AN EAH I INT4/T2CLKO/P3.0, AN EAf FT2/P3.1
AN AN A BT INT A, A ZAE HT200 0 Bhiar B DhRe, AZAE T2 4MB T2 s
ST IAPAL S B F HL,  XFEEPROMIFIHEEAE &l i %) 2 4 A F 1)
FEFF X HEAT IAPRLL S I, 340 B4 RS 5 (AP Za HiL )
IIIAP15F2K61S2 5 i HLIIEEPROMIX UL B N4 TR . O o & FF K mek 15

0xDC00 .
-2 RIERF X

EEPROM 4|

MR IX
0x0000

4. MERBFELSR
(1) Z%eKel VRRAS 07 FLIRED, R B
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SR\ 23 (sTC15F2KE0S2 | 3l [hute v | [EROBYE (el {FERID AR | AEV It/ | Sl EaE [ anaEd
S02 USE-SERTAL CH340 (CON4) DIECIE =—Tren pr——
BEgtEo o] BEENE (s ]| S————— L eiae
1. ‘"ESTCQEMCU%E*C"X"
k UV4\ BURTKeilflkEE) BRF

i uile

oxo000 [V ERABESRE IR
Dx0000 (V] EFFEEPROME X $TTERERONSZ
AR BT [ R | ssest 0

TR RR|E EEV) IEM  #EmH)

mig e FIHFAR. HE s Xﬁ‘(ﬂ R|E(E) ﬂ(\’) IEmM #EHH
- = . < = |iR v B2BER v HE v BFR FEwiE
g 11 OHSLEXE —— .
b [ OhxS1.exe v Es f=2
= =m [ RTXSLdI ‘
1 WEHEEE % RTXTINV.OLL s TE 14 STC12C5A60S2.H
% s51mudll ] = ] STC12C2052ADH
ax (% S8051.OLL U BESERCE ‘ [_] sTC12C5410ADH
B us e ~ ] STC12C5630ADH
= BF % T500.d
S & Teorest.l S E | sTC15F2K6052.H
B aere & Tevedl & 0z [] STC15F104EH
g & Tos1dl o [ sTCBICSKREH
[ TLecdil ?\ 2] || STCO0CSKADH
| TPSLdll o wE

kA, ﬁ%ﬁﬁmw%E&EUﬁﬁ“ﬁiﬁmwwﬁ%ﬁmmw FEH LRI 0 (9 H 3%
W Lp, B AL Keil 1222 H 3 (— BT BN CKeil\”), “#f7E” 5 LT Bt A A Bs 1)
PRER, RN BINEK SO RN B 42 22 e STC I Monitor514j; 4Kz STCMONSL.
DLL, 3Kzh5 k3R %% H s n B R .

IHEER 1R AR 0 C\Keil)

|| download
1) dxTbedk
[ Foxmail
1) IAR BSOZ
=R xi1 |
1) ARM =
i et
1) v
) Mah Jong Quest
1) mbug
{5) Photoshop C52
71 FrotensTd

i

>

%

!E STC MCURSEMART |

(2) fEKeilHh G T H

FH IR A Z R T, MIAEKeil g @& o H MR S a, & HF“STC MCU
Database” i I00, 4 &

Select a CPU Data Base File

Generic CPU Data Base

Nubnice Database
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SRIE TR FE RN FIMCUZY S (B BISTCSZ Ri B 25 H A STC15F2K60S2) , AT AFRAI/E Bhik
FUSTCLI5F2K60S2” AL S, i B e " 58 ik #¢

Select Dewice for Target "“Target 17 ... E‘
cw |
“Wendor
Device: [™ Use Extended Linker [L¥51] instead of BLS1
Toolsat: r~
Data baze Description;
= Q sTC A 8057-based microcontroller with 1T(1-clock) High-Speed Core,
£3 STCI0F12E Up to 42 /0 Lines, 3 Timers/Cournters, 3 PCA Timers,
1 STCITFOSE Build-in up to 35MHz oscillator,
EOK. bytes flash ROM, 2048 bytes data R,
€1 STC1FEIRE On-chip EEPROM, 2 UARTs, WO T, ISPAAP, 4/D, CCP/Pwi

£1 5TC12C520680
£3 STC120562840
£1 5TC12C5A6052
£3 STCISFI04E

I
£3 EjjE
¥

£1 STCEICHERD+
£3 5TCaCs2AC
£1 5TCA0CEEAD &

R

& ] cwea | ety
NI SR B E o, R A

File Edit ‘iew Project Flash Debug  Peripherals Tools SWCS  Winde
, 2@ 9 - ™
S Target 1 v i A

@® STARTUP.AS1

=24 Target 1 1 #include "regS51.h"
=9 Source Group 1 2

STARTUF. AS1 3 void maini)

4 1
5 while (1)
5 {
T PO++;
8 ¥
3 1

RAFTUH, gL, WA LOEAT R H s E 7

BRI E B — A

YOI ECESTH, BAKESCE “STARTUP. A5L” WNEWH by, Bma — s
9 “IDATALEN” [R50 X, &2 Pk E X IDATA KR /N —AN %, BRIAE 2128, B+ 75kl i
8OH, [ e 42 a3 3l S04 v 75 FEI AR AL MO IDATARK K /e FT BAZ4IDATASE XCA80H, A4
STARTUP. A51 HL AT RS ) K5 TDATA 00— 7TF I RAMATI 46 A6 R05 - [RIFE 44 IDATAE XL AO0FFH, U
2244 IDATAKI00-FF [IRAMHI 51640
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AN 0 Target 1 v &
2 STARTUP.A51 Demo.c
3 Targat 1 06
459 Source Group 1 027 : <o> IDATALEN: IDATA mewory size
02 - <i» MNote: The shsolute start
+-[%] Demo. 029 = TEATE space o
030 ALEN
03
032 : <o> EDATASTART: EDATL mewory Sti
033 <ir The sbsolute start addee
034 EDATASTART EQU [u]
035 :
036 : <o» HDATALEN: HDATA memory size
07 - <ix The length of EDATA mem

HARSTCI5F2K60S2 % 71l i 8 1 ALK IDATA K /N 256 %3 (00-7FKIDATAFISOH-FFH i)
IDATA) , {HHFSTC15F2K60S2/ERAMI i JG 17458 5 NID S L R i S5, £
FH P AERE R b 7 A X 3 BiE, W — @ AN IDATALEN E X256,

(3) WHEHE, EHESTCHEIKG)

Device | Target | Output | Listing| User | €51 |45t | BLS! Locate | BLSI Misillties]
[™ Limit Speed to Real-Time 9
3 1

I¥ Load Application at Startup ¥ Fun ta mainf) ¥ Load Application at Startup ¥ FAun ta mainf)

Initialization File: Initizlization File:

[z ] [-f| =2
Riestore Debu Riestore Debug Session Settings

v Breakpo v Breakpaints v Toolbox
v Watch o com v wWatch windows

v v
¥ Memary I | T = ¥ Memomy Display
Baudrate |115200 -

CPU DLL: Driver DLL: Parameter:
S8051.0LL |SBU51.DLL
C
5

Dialog DLL: dﬁ ot | Dhibgll (e
IW |TF’51 DLL |-p51
&)
( 14 D Cancel | Defanlts ‘ Help |
wn EE, EAeEE NS H R E T, e Debug i B T, 55248 MEFRAL I A RS 4l EL“Use
L 3, TETELIKEN R 513K ik £4STC Monitor-51 Driver”Tii, 4R & fid“Settings”#%

B, BEN R A E T, X E R S R R R AT R, R k11520080
57600, F|MLikEMFTERT -
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(4) AR HEG R
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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".1t 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.

ASM51 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, ASM51 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.

ASM51 is invoked from the system prompt by

ASM51 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.OBJ

PROGRAM.SRC

Legend PROGRAM.LST
QO Utility program
[ User file

Figure 1 Assembling a source program

Pass one

During the first pass, the source file is scanned line-by-line and a symbol table is built. The location counter de-
faults to 0 or is set by the ORG (set origin) directive. As the file is scanned, the location counter is incremented by
the length of each instruction. Define data directives (DBs or DWSs) increment the location counter by the number
of bytes defined. Reserve memory directives (DSs) increment the location counter by the number of bytes re-
served.

Each time a label is found at the beginning of a line, it is placed in the symbol table along with the current
value of the location counter. Symbols that are defined using equate directives (EQUSs) are placed in the symbol
table along with the "equated" value. The symbol table is saved and then used during pass two.

Pass two

During pass two, the object and listing files are created. Mnemonics are converted to opcodes and placed in the
output files. Operands are evaluated and placed after the instruction opcodes. Where symbols appear in the oper-
and field, their values are retrieved from the symbol table (created during pass one) and used in calculating the
correct data or addresses for the instructions.

Since two passes are performed, the source program may use "“forward references", that is, use a symbol be-
fore it is defined. This would occur, for example, in branching ahead in a program.
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The object file, if it is absolute, contains only the binary bytes (00H-OFH) of the machine language program.
A relocatable object file will also contain a sysmbol table and other information required for linking and locating.
The listing file contains ASCII text codes (02H-7EH) for both the source program and the hexadecimal bytes in
the machine language program.

A good demonstration of the distinction between an object file and a listing file is to display each on the host
computer's CRT display (using, for example, the TYPE command on MS-DOS systems). The listing file clearly
displays, with each line of output containing an address, opcode, and perhaps data, followed by the program state-
ment from the source file. The listing file displays properly because it contains only ASCII text codes. Displaying
the object file is a problem, however. The output will appear as "garbage", since the object file contains binary
codes of an 8051 machine language program, rather than ASCII text codes.

ASSEMBLY LANGUAGE PROGRAM FORMAT

Assembly language programs contain the following:

Machine instructions

Assembler directives

Assembler controls

Comments

Machine instructions are the familiar mnemonics of executable instructions (e.g., ANL). Assembler directives
are instructions to the assembler program that define program structure, symbols, data, constants, and so on (e.g.,
ORG). Assembler controls set assembler modes and direct assembly flow (e.g., $TITLE). 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 ASM51, 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 ASYMBOL WHICH
;REPRESENTS THE VALUE 500
START: MOV A, #OFFH ;"START" IS ALABEL WHICH

;REPRESENTS THE ADDRESS OF
;THE MOV INSTRUCTION

A symbol (or label) must begin with a letter, question mark, or underscore (_); must be followed by letters,
digit, "?", or "_"; and can contain up to 31 characters. Symbols may use upper- or lowercase characters, but they
are treated the same. Reserved words (mnemonics, operators, predefined symbols, and directives) may not be
used.
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Mnemonic Field

Intruction mnemonics or assembler directives go into mnemonic field, which follows the label field. Examples of
instruction mnemonics are ADD, MOV, DIV, or INC. Examples of assembler directives are ORG, EQU, or DB.

Operand Field

The operand field follows the mnemonic field. This field contains the address or data used by the instruction. A
label may be used to represent the address of the data, or a symbol may be used to represent a data constant. The
possibilities for the operand field are largely dependent on the operation. Some operations have no operand (e.g.,
the RET instruction), while others allow for multiple operands separated by commas. Indeed, the possibilties for
the operand field are numberous, and we shall elaborate on these at length. But first, the comment field.

Comment Field

Remarks to clarify the program go into comment field at the end of each line. Comments must begin with a semi-
colon (;). Each lines may be comment lines by beginning them with a semicolon. Subroutines and large sections
of a program generally begin with a comment block—serveral lines of comments that explain the general proper-
ties of the section of software that follows.

Special Assembler Symbols

Special assembler symbols are used for the register-specific addressing modes. These include A, RO through R7,
DPTR, PC, C and AB. In addition, a dollar sign ($) can be used to refer to the current value of the location coun-
ter. Some examples follow.

SETB C
INC DPTR
JNB T, $

The last instruction above makes effective use of ASM51's location counter to avoid using a label. It could also be
written as
HERE: JNB Tl , 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 R0, 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, #0FFOOH
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, #0FFOOH

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 APRE-DEFINED SYMBOL
INB 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 (LJIMP, LCALL).
The code address is usually given in the form of a label.

ASM51 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 JMP START ;ASSEMBLES AS SIMP
12FC 4 ORG START + 200
12FC 4134 5 JMP START ;ASSEMBLES AS AJMP
12FE 021301 6 JMP FINISH ;ASSEMBLES AS LIMP
1301 04 7 FINISH: INC A

8 END

The first jJump (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 ASM51. 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, #15H
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.,
"0A5H" 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 ;SSAME 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, #1AH

The following two instructions are also the same:
MOV A, #25MOD7
MOV A, #

Since the MOD operator could be confused with a symbol, it must be seperated from its operands by at least one
space or tab character, or the operands must be enclosed in parentheses. The same applies for the other operators
composed of letters.

Logical Operators

The logical operators are
OR logical OR
AND logical AND
XOR logical Exclusive OR
NOT logical NOT (complement)
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The operation is applied on the corresponding bits in each operand. The operator must be separated from the op-
erands by space or tab characters. For example, the following two instructions are the same:

MOV A #'9 AND OFH

MOV A #9

The NOT operator only takes one operand. The following three MOV instructions are the same:
THREE EQU 3
MINUS_ THREE EQU -3

MOV A, # (NOT THREE) + 1
MOV A, #MINUS_THREE
MOV A, #11111101B

Special Operators

The sepcial operators are
SHR shift right
SHL shift left
HIGH  high-byte
LOW  low-byte
0 evaluate first

For example, the following two instructions are the same:
MOV A /#38 SHL 1
MOV A #10H

The following two instructions are also the same:
MOV A #HIGH 1234H
MOV A #12H

Relational Operators

When a relational operator is used between two operands, the result is alwalys false (0000H) or true (FFFFH).
The operators are

EQ = equals

NE <> not equals

LT < less than

LE <= less than or equal to
GT > greater than

GE >= greater than or equal to

Note that for each operator, two forms are acceptable (e.g., "EQ" or "="). In the following examples, all relational
tests are "true":

MOV A/ #5=5

MOV  A#5NE4

MOV  A#'X' LT 'Z

MOV A#'X >= X

MOV  A#$>0

MOV  A#100 GE 50
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So, the assembled instructions are equal to
MOV A, #0FFH

Even though expressions evaluate to 16-bit results (i.e., OFFFFH), in the examples above only the low-order eight
bits are used, since the instruction is a move byte operation. The result is not considered too big in this case, be-
cause as signed numbers the 16-bit value FFFFH and the 8-bit value FFH are the same (-1).

Expression Examples
The following are examples of expressions and the values that result:

Expression Result
‘B'-'A' 0001H
8/3 0002H
155 MOD 2 0001H
4*4 0010H
8 AND 7 0000H
NOT 1 FFFEH
‘A" SHL 8 4100H
LOW 65535 00FFH
B8+1)*2 0012H
5EQ4 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  TH1, #HIGH VALUE
MOV  TL1, #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'SHL38 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.

ASM51 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, XSEQG)

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 OFOOH ;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 ASM51 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 ASM51 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 OFH

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 ODH ;SET CR (CARRIAGE RETURN) TO ODH
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 ASM51. Consider the following two directives and four instruc-

tions:
FLAG1 EQU 05H
FLAG2 BIT 05H
SETB FLAG1
SETB FLAG2

MOV  FLAGL, #0
MOV  FLAG2, #0

The use of FLAG?2 in the last instruction in this sequence will generate a "data segment address expected™ error
message from ASM51. Since FLAG?2 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 FLAG1 represents
the same value (05H), it was defined using EQU and does not have an associated address space. This is not an
advantage of EQU, but rather, a disadvantage. By properly defining address symbols for use in a specific memory
space (using the directives BIT, DATA, XDATA ect.), the programmer takes advantage of ASM51's powerful
type-checking and avoids bugs from the misuse of symbols.

Storage Initialization/Reservation

The storage initialization and reservation directives initialize and reserve space in either word, byte, or bit units.
The space reserved starts at the location indicated by the current value of the location counter in the currently ac-
tive segment. These directives may be preceded by a label. The storage initialization/reservation directives are
described below.

DS (Define Storage) — The format for the DS (define storage) directive is
[label:] DS expression

The DS directive reserves space in byte units. It can be used in any segment type except BIT. The expression
must be a valid assemble-time expression with no forward references and no relocatable or external references.
When a DS statement is encountered in a program, the location counter of the current segment is incremented by
the value of the expression. The sum of the location counter and the specified expression should not exceed the
limitations of the current address space.

The following statement create a 40-byte buffer in the internal data segment:

DSEG AT 30H ;PUT IN DATA SEGMENT (ABSOLUTE, INTERNAL)
LENGTH EQU 40
BUFFER: DS LENGRH ;40 BYTES RESERVED

The label BUFFER represents the address of the first location of reserved memory. For this example, the buffer
begins at address 30H because "AT 30H" is specified with DSEG. The buffer could be cleared using the following
instruction sequence:

MOV  R7, #LENGTH

MOV RO, #BUFFER
LOOP: MOV  @RO, #0

DINZ R7, LOOP

(continue)
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To create a 1000-byte buffer in external RAM starting at 4000H, the following directives could be used:

XSTART EQU 4000H
XLENGTH EQU 1000

XSEG AT  XSTART
XBUFFER: DS XLENGTH

This buffer could be cleared with the following instruction sequence:

MOV DPTR, #XBUFFER
LOOP: CLR A
MOVX @DPTR, A

INC DPTR

MOV A, DPL

CINE A, #LOW (XBUFFER + XLENGTH + 1), LOOP
MOV A, DPH

CINE A, #HIGH (XBUFFER + XLENGTH + 1), LOOP
(continue)

This is an excellent example of a powerful use of ASM51's operators and assemble-time expressions. Since an
instruction does not exist to compare the data pointer with an immediate value, the operation must be fabricated
from available instructions. Two compares are required, one each for the high- and low-bytes of the DPTR. Fur-
thermore, the compare-and-jump-if-not-equal instruction works only with the accumulator or a register, so the
data pointer bytes must be moved into the accumulator before the CINE instruction. The loop terminates only
when the data pointer has reached XBUFFER + LENGTH + 1. (The "+1" is needed because the data pointer is
incremented after the last MOV X instruction.)

DBIT The format for the DBIT (define bit) directive is,
[label:] DBIT  expression

The DBIT directive reserves space in bit units. It can be used only in a BIT segment. The expression must be a
valid assemble-time expression with no forward references. When the DBIT statement is encountered in a pro-
gram, the location counter of the current (BIT) segment is incremented by the value of the expression. Note that
in a BIT segment, the basic unit of the location counter is bits rather than bytes. The following directives creat

three flags in a absolute bit segment:

BSEG ;BIT SEGMENT (ABSOLUTE)
KEFLAG: DBIT 1 ;KEYBOARD STATUS
PRFLAG: DBIT 1 ;PRINTER STATUS
DKFLAG: DBIT 1 ;DISK STATUS

Since an address is not specified with BSEG in the example above, the address of the flags defined by DBIT
could be determined (if one wishes to to so) by examining the symbol table in the .LST or .M51 files. If the defi-
nitions above were the first use of BSEG, then KBFLAG would be at bit address 00H (bit 0 of byte address 20H).
If other bits were defined previously using BSEG, then the definitions above would follow the last bit defined.

DB (Define Byte) The format for the DB (define byte) directive is,
[label:] DB expression [, expression] [...]

The DB directive initializes code memory with byte values. Since it is used to actually place data constants in
code memory, a CODE segment must be active. The expression list is a series of one or more byte values (each of
which may be an expression) separated by commas.
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The DB directive permits character strings (enclosed in single quotes) longer than two characters as long as they
are not part of an expression. Each character in the string is converted to the corresponding ASCII code. If a label
is used, it is assigned the address of th first byte. For example, the following statements

CSEG AT 0100H

SQUARES: DB 0,1,4,9,16,25 ;SQUARES OF NUMBERS 0-5
MESSAGE: DB 'Login:', 0 ;NULL-TERMINATED CHARACTER STRING
When assembled, result in the following hexadecimal memory assignments for external code memory:
Address Contents
0100 00
0101 01
0102 04
0103 09
0104 10
0105 19
0106 4C
0107 6F
0108 67
0109 69
010A 6E
010B 3A
010C 00

DW (Define Word) The format for the DW (define word) directive is
[label:] DW expression [, expression] [...]

The DW directive is the same as the DB directive except two memory locations (16 bits) are assigned for each
data item. For example, the statements

CSEG AT 200H
DwW $,'A', 1234H, 2, 'BC'

result in the following hexadecimal memory assignments:

Address Contents
0200 02
0201 00
0202 00
0203 41
0204 12
0205 34
0206 00
0207 02
0208 42
0209 43

Program Linkage

Program linkage directives allow the separately assembled modules (files) to communicate by permitting inter-
module references and the naming of modules. In the following discussion, a "module” can be considered a "file."
(In fact, a module may encompass more than one file.)
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Public The format for the PUBLIC (public symbol) directive is
PUBLIC symbol [, symbol] [...]

The PUBLIC directive allows the list of specified symbols to known and used outside the currently assembled
module. A symbol declared PUBLIC must be defined in the current module. Declaring it PUBLIC allows it to be
referenced in another module. For example,

PUBLIC  INCHAR, OUTCHR, INLINE, OUTSTR

Extrn The format for the EXTRN (external symbol) directive is
EXTRN segment_type (symbol [, symbol] [...],...)

The EXTRN directive lists symbols to be referenced in the current module that are defined in other modules. The
list of external symbols must have a segment type associated with each symbol in the list. (The segment types are
CODE, XDATA, DATA, IDATA, BIT, and NUMBER. NUMBER s a type-less symbol defined by EQU.) The
segment type indicates the way a symbol may be used. The information is important at link-time to ensure sym-
bols are used properly in different modules.

The PUBLIC and EXTRN directives work together. Consider the two files, MAIN.SRC and MESSAGES.
SRC. The subroutines HELLO and GOOD_BYE are defined in the module MESSAGES but are made available
to other modules using the PUBLIC directive. The subroutines are called in the module MAIN even though they
are not defined there. The EXTRN directive declares that these symbols are defined in another module.

MAIN.SRC:

EXTRN CODE (HELLO, GOOD_BYE)

éALL HELLO

éALL GOOD_BYE

END
MESSAGES.SRC:

PUBLIC HELLO, GOOD_BYE
HELLO: &)Iegin subroutine)

RET

GOOD_BYE: (begin subroutine)
RET
END
Neither MAIN.SRC nor MESSAGES.SRC is a complete program; they must be assembled separately and
linked together to form an executable program. During linking, the external references are resolved with correct

addresses inserted as the destination for the CALL instructions.

Name The format for the NAME directive is
NAME module_name
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All the usual rules for symbol names apply to module names. If a name is not provided, the module takes on
the file name (without a drive or subdirectory specifier and without an extension). In the absence of any use of
the NAME directive, a program will contain one module for each file. The concept of "modules,"” therefore, is
somewhat cumbersome, at least for relatively small programming problems. Even programs of moderate size (en-
compassing, for example, several files complete with relocatable segments) needn't use the NAME directive and
needn't pay any special attention to the concept of "modules." For this reason, it was mentioned in the definition
that a module may be considered a "file," to simplify learning ASM51. However, for very large programs (several
thousand lines of code, or more), it makes sense to partition the problem into modules, where, for example, each
module may encompass several files containing routines having a common purpose.

Segment Selection Directives

When the assembler encounters a segment selection directive, it diverts the following code or data into the select-
ed segment until another segment is selected by a segment selection directive. The directive may select may select
a previously defined relocatable segment or optionally create and select absolute segments.

RSEG (Relocatable Segment)  The format for the RSEG (relocatable segment) directive is
RSEG segment_name

Where "segment_name" is the name of a relocatable segment previously defined with the SEGMENT directive.
RSEG is a "segment selection” directive that diverts subsequent code or data into the named segment until another
segment selection directive is encountered.

Selecting Absolute Segments RSEG selects a relocatable segment. An "absolute” segment, on the other
hand, is selected using one of the directives:

CSEG (AT address)
DSEG (AT address)
ISEG (AT address)
BSEG (AT address)
XSEG (AT address)

These directives select an absolute segment within the code, internal data, indirect internal data, bit, or external
data address spaces, respectively. If an absolute address is provided (by indicating "AT address"), the assembler
terminates the last absolute address segment, if any, of the specified segment type and creates a new absolute seg-
ment starting at that address. If an absolute address is not specified, the last absolute segment of the specified type
is continuted. If no absolute segment of this type was previously selected and the absolute address is omitted, a
new segment is created starting at location 0. Forward references are not allowed and start addresses must be ab-
solute.

Each segment has its own location counter, which is always set to 0 initially. The default segment is an ab-
solute code segment; therefore, the initial state of the assembler is location 0000H in the absolute code segment.
When another segment is chosen for the first time, the location counter of the former segment retains the last
active value. When that former segment is reselected, the location counter picks up at the last active value. The
ORG directive may be used to change the location counter within the currently selected segment.

ASSEMBLER CONTROLS

Assembler controls establish the format of the listing and object files by regulating the actions of ASM51. For the
most part, assembler controls affect the look of the listing file, without having any affect on the program itself.
They can be entered on the invocation line when a program is assembled, or they can be placed in the source file.
Assembler controls appearing in the source file must be preceded with a dollor sign and must begin in column 1.
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There are two categories of assembler controls: primary and general. Primary controls can be placed in the
invocation line or at the beginnig of the source program. Only other primary controls may precede a primary con-

trol. General controls may be placed anywhere in the source program.

LINKER OPERATION

In developing large application programs, it is common to divide tasks into subprograms or modules containing
sections of code (usually subroutines) that can be written separately from the overall program. The term "modu-
lar programming" refers to this programming strategy. Generally, modules are relocatable, meaning they are not
intended for a specific address in the code or data space. A linking and locating program is needed to combine the
modules into one absolute object module that can be executed.

Intel's RL51 is a typical linker/locator. It processes a series of relocatable object modules as input and creates
an executable machine language program (PROGRAM, perhaps) and a listing file containing a memory map and
symbol table (PROGRAM.M51). This is illustrated in following figure.

FILE3.0OBJ PROGRAM.ABS
FILE2.0BJ
FILE1.0BJ

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 ASM51
PRIMARY/
NAME GENERAL DEFAULT ABBREV. MEANING
DATE (date) P DATE() DA  |Place string in header (9 char. max.)
DEBUG P NODEBUG DB  |Outputs debug symbol information to object file
EJECT G not applicable EJ Continue listing on next page
ERRORPRINT P NOERRORPRINT EP Designates a file to receive error messages in addition to the
(file) listing file (defauts to console)
NOERRORPRINT P NOERRORPRINT NOEP |Designates that error messages will be printed in listing file
only
GEN G GENONLY GO List only the fully expanded source as if all lines generated
by a macro call were already in the source file
GENONLY G GENONLY NOGE |List only the original source text in the listing file
INCLUED(file) G not applicable IC Designates a file to be included as part of the program
LIST G LIST LI Print subsequent lines of source code in listing file
NOLIST G LIST NOLI |Do not print subsequent lines of source code in lisitng file
MACRO P MACRO(50) MR  |Evaluate and expand all macro calls. Allocate percentage of
(men_precent) free memory for macro processing
NOMACRO P MACRO(50) NOMR [Do not evalutate macro calls
MOD51 P MOD51 MO  |Recognize the 8051-specific predefined special function
registers
NOMOD51 P MOD51 NOMO (Do not recognize the 8051-specific predefined special
function registers
OBJECT(file) P OBJECT(source.OBJ) QJ Designates file to receive object code
NOOBJECT P OBJECT(source.OBJ)| NOOJ |Designates that no object file will be created
PAGING P PAGING Pl 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 ASCI|I
code greater than "Z" (5AH). The following instruction sequence would work:

CINE A, #5BH, $+3
JNC GREATER_THAN
The CINE 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 5AH. (Note: 5AH-5BH<O0, therefore
C=1, but 5BH-5BH=0, therefore C=0.) Jumping to GREATER_THAN on the condition "not carry" correctly
jumps for accumulator values 5BH, 5CH, 5DH, 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)
ASM51 would expand this into

CINE A #5BH, $+3 WJGT
JNC 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, HOFFH, %SKIP
DEC DPL
%SKIP: )

would be called as
%DEC_DPTR
and would be expanded by ASM51 into

DEC DPL ;DECREMENT DATA POINTER
MOV A, DPL

CINE A, #0FFH, SKIPOO

DEC DPH

SKIP0O0:

Note that a local label generally will not conflict with the same label used elsewhere in the source program, since
ASM51 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, HOFFH, %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 /O 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 1/0 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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Mis®B: CiE=SHwIE
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 O to create a 1KHz square wave on P1.0.
A solution written below in 8051 C language:

shit portbit = P110; /*Use variable portbit to refer to P1.0*/
main ()
{
TMOD =1,
while (1)
{
THO = OxFE;
TLO = 0xC;
TRO=1;
while (TFO !=1);
TRO=0;
TFO =0;
portbit = I(P1.70);
}
}
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: JINB TFO, WAIT :wait for overflow
CLR TRO ;stop timer
CLR TFO ;clear timer overflow flag
CPL P1.0 ;toggle port bit
SIMP LOOP ;repeat
END
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Notice that both the assembly and C language solutions for the above example require almost the same number of
lines. However, the difference lies in the readability of these programs. The C version seems more human than as-
sembly, and is hence more readable. This often helps facilitate the human programmer's efforts to write even very
complex programs. The assembly language version is more closely related to the machine code, and though less
readable, often results in more compact machine code. As with this example, the resultant machine code from the
assembly version takes 83 bytes while that of the C version requires 149 bytes, an increase of 79.5%!

The human programmer's choice of either high-level C language or assembly language for talking to the
8051, whose language is machine language, presents an interesting picture, as shown in following figure.

Human language » C (high-level) language
Eg. English, Malay, Chinese — Eg. for (x=0; x<9; x++)...
Y

Complier

| 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.

DATATYPES

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 Otol

signed char 8 1 |[-128to +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 |0to 4,294,967,295

float 32 4 |+1.175494E-38 to +3.402823E+38
shit 1 Otol

sfr 8 1 |0to 255

sfrl6 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:

shit P = 0xDO;

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;
shit P = PSWA0;

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:

shit 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 = OxAS8;

declares an sfr variable IE that resides at byte address A8H. Recall that this address is where the Interrupt Enable
(IE) SFR is located; therefore, the sfr data type is just a means to enable us to assign names for SFRs so that it is
easier to remember.

The sfr16 data type is very similar to sfr but, while the sfr data type is used for 8-bit SFRs, sfri16 is used for
16-bit SFRs. For example, the following statement:

sfr16 DPTR = 0x82;
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declares a 16-bit variable DPTR whose lower-byte address is at 82H. Checking through the 8051 architecture,
we find that this is the address of the DPL SFR, so again, the sfr16 data type makes it easier for us to refer to the
SFRs by name rather than address. There's just one thing left to mention. When declaring sbit, sfr, or sfr16 vari-
ables, remember to do so outside main, otherwise you will get an error.

In actual fact though, all the SFRs in the 8051, including the individual flag, status, and control bits in the

bit-addressable SFRs have already been declared in an include file, called reg51.h, which comes packaged with
most 8051 C compilers. By using reg51.h, we can refer for instance to the interrupt enable register as simply IE
rather than having to specify the address A8H, and to the data pointer as DPTR rather than 82H. All this makes

8051 C programs more human-readable and manageable. The contents of reg51.h are listed below.

/*

REG51.H

Header file for generic 8051 microcontroller.

/* BYTE Register */

sfr PO

sfr P1

sfr P2

sfr P3

sfr PSW
sfr ACC
sfr B

sfr SP

sfr DPL
sfr DPH
sfr PCON
sfr TCON
sfr TMOD
sfr TLO
sfr TL1
sfr THO
sfr TH1
sfr IE

sfr IP

sfr SCON
sfr SBUF
/* BIT Register */
/* PSW */

shit CY
shit AC
shit FO
shit RS1
shit RSO
shit ov
shit P

/* TCON */

shit TF1
shit TR1
shit TFO
shit TRO

0x80;
0x90;
0xAO0;
0xBO;
0xDO;
OXEOQ;
OxFO;
0x81;
0x82;
0x83;
0x87;
0x88;
0x89;
0x8A;
0x8B;
0x8C;
0x8D;
0xAS8;
0xBS8;
0x98;
0x99;

0xD7;
0xD6;
0xD5;
0xD4;
0xD3;
0xD2;
0xDO;

Ox8F;
Ox8E;
0x8D;
0x8C;

shit IE1
shit IT1
shit IEO
shit ITO
/*1E */

shit EA
shit ES
shit ET1
shit EX1
shit ETO
shit EXO0
/* 1P */

shit PS
shit PT1
shit PX1
shit PTO
shit PX0
/*P3*/

shit RD
shit WR
shit T1
shit TO
shit INT1
shit INTO
shit TXD
shit RXD
/* SCON */
shit SMO0
shit SM1
shit SM2
shit REN
shit TB8
shit RB8
shit TI
shit RI

0x8B;
0x8A;
0x89;
0x88;

OXAF;
OXAC;
0XAB;
OXAA;
0xA9;
0xAS8;

0xBC;
0xBB;
OXBA;
0xB9;
0xBS8;

0xB7;
0xB6;
0xB5;
0xB4;
0xB3;
0xB2;
0xB1;
0xBO;

Ox9F;
Ox9E;
0x9D;
0x9C;
0x9B;
0x9A;
0x99;
0x98;

*/
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MEMORY TYPES AND MODELS

The 8051 has various types of memory space, including internal and external code and data memory. When de-
claring variables, it is hence reasonable to wonder in which type of memory those variables would reside. For this
purpose, several memory type specifiers are available for use, as shown in following table.

Memory types used in 8051 C language
Memory Type Description (Size)
code Code memory (64 Kbytes)
data Directly addressable internal data memory (128 bytes)
idata Indirectly addressable internal data memory (256 bytes)
bdata Bit-addressable internal data memory (16 bytes)
xdata External data memory (64 Kbytes)
pdata Paged external data memory (256 bytes)

The first memory type specifier given in above table is code. This is used to specify that a variable is to reside in
code memory, which has a range of up to 64 Kbytes. For example:

char code errormsg[ ] = "An error occurred"” ;

declares a char array called errormsg that resides in code memory.
If you want to put a variable into data memory, then use either of the remaining five data memory specifiers
in above table. Though the choice rests on you, bear in mind that each type of data memory affect the speed of ac-

cess and the size of available data memory. For instance, consider the following declarations:

signed int data numil;
bit bdata numbit;
unsigned int  xdata num2;

The first statement creates a signed int variable num1 that resides in inernal data memory (00H to 7FH). The next
line declares a bit variable numbit that is to reside in the bit-addressable memory locations (byte addresses 20H
to 2FH), also known as bdata. Finally, the last line declares an unsigned int variable called num2 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
Memaory 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.

ASCI| table for decimal digits
Decimal Digit ASCII Code In Hex
30H
31H
32H
33H
34H
35H
36H
37H
38H
39H

Olo(N|o|o|R|lWIN|FL|O

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 ASCI|I 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;
3
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);

420 38 S R TAT PR A A SHL: 0513-5501 2928 / 2929 / 2966 f&¥: 0513-5501 2969 / 2956 / 2947



STCO0C51RC/RD+ RS H HLIERT B 77 I3l :www.STCMCU.com  BEAQQ:800003751 STC — 4xBfiR KIB0SLEL ML kit 24 )

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 memaory 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]

{
}

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 (1) TA -40 +85 T
Operating temperature (C) TA 0 +70 T
DC power supply (5V) VDD - VSS -0.3 +6.0 \Y
DC power supply (3V) VDD - VSS -0.3 +4.0 \Y
\oltage on any pin - -0.5 +55 \Y
DC Specification (5V MCU)
Specification o
Sym | Parameter - — Test Condition
Min. | Typ Max. | Unit
Voo Operating Voltage 3.8 5.0 55 \%
lop Power Down Current - <01 | - UuA 5V
lio Idle Current - 2.0 - mA | 5V
lec Operating Current - 4 20 mA | 5V
Vi Input Low (PO,P1,P2,P3, P4) - - 0.8 \% 5V
Vi Input Low voltage (RESET, XTAL1) - - 15 \% 5V
\™ Input High (PO,P1,P2,P3, P4, [EA) 2.0 - - \% 5V
Vi Input High (RESET) 3.0 - - \% 5V
loLy Sinking Current for output low (P1,P2,P3,P4) | 4 6 - mA | 5V
lows Sinking Current for output low(PO,ALE,PSEN) | 8 12 mA | 5V
lon Sourcing Current for output high (P1,P2,P3,P4) | 150 220 - UA 5V
lowe 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 \%

lep Power Down Current - <01 | - UA 3.3v

oo Idle Current - 2.0 - mA | 3.3V

lec Operating Current - 4 15 mA | 3.3V

Vi Input Low (PO,P1,P2,P3,P4) - - 0.8 \Y 3.3V

A\ Input Low (RESET, XTAL1) - - 15 \% 3.3V

Vi Input High (P0,P1,P2,P3) 2.0 - - \% 3.3V

V2 Input High (RESET) 3.0 - - \% 3.3V

lous Sink Current for output low (P1,P2,P3,P4) 25 4 - mA | 3.3V

lows Sink Current for output low (PO,ALE,PSEN) 5 8 - mA | 3.3V

lon Sourcing Current for output high (P1,P2,P3,P4) | 40 70 - UA 3.3V

lows 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: MIEREA256F HRAMIEE S UEMIR IR

:/* ——  STC International Limited */
/% —— STC  Wkk*F  2006/1/6 V1.0 */

;/*% ———  STCY90CHIRC/RD+ ZRF ¥ ML A& F ARAME £ T 4903 72
¥ */

:/%* —— Mobile: 13922805190 */
:/* —— Fax: 0755-82905966 */
/¥ — Tel: 0755-82948409 */
:/%* —— Web: www. STCMCU. com */
D /% ———  ARJERFEFLESTC-ISP Ver 3.0A. PCBH F#igwfe TH EItiEy ————— */

P/% ———  AIREAERE S A SRR Y, W AERR Y R T STCI B ey —— */
P/% ———  AREAE R G| SRR, WA SR RN TSTCR BB AR —— */

TEST_CONST EQU 5AH
;TEST_ RAM  EQU  0O3H

ORG  0000H

LIMP INITIAL

ORG  0050H
INITIAL:

MOV RO, #253

MOV R1,  #3H
TEST_ALL_RAM:

MOV R2,  #OFFH
TEST_ONE_RAM:

MOV A, R2

MOV @R1, A

CLR A

MOV A, @R1

CINE A, 2H, ERROR_DISPLAY
DINZ R2, TEST_ONE_RAM

INC R1

DINZ RO, TEST_ALL_RAM
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OK_DISPLAY:

MOV  P1, #11111110B
Waitl:

SIMP  Waitl

ERROR_DISPLAY:
MOV A, R1
MOV  P1, A
Wait2:
SIMP  Wait2
END
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START:

RXDATA:
WAIT:

MOV R7, #05H
MOV RO, #20H
CLR P1.0

SETB P1.0

MOV R1, #02H
MOV SCON, #00010000B
JNB RI, WAIT
CLR RI

MOV A, SBUF
MOV @RO, A

INC RO

DJNZ  R1, RXDATA
DJNZ  R7, START

s WEBEAAE

5

B

5

B N ESRAMEHE X 15 1k
FATENEIR, S/1L=0
RV HBEATHALS/L=1

s WEBHTIH, MIAMTT4LS165/) 4L
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MR HLEAT O TAETE 7 ROM R ILIRAS S, BATEEE HP3. 0 (RXD) &, B4k
P3.1 (TXD) 6. FEREALETBRIIMER T, &84T D RIE M A — A — 7 AN 74HC164
o WEFRH I, BT T4HC164T0 A7 il i, DR B AT A NG RE LA e R
BERWAAL, WAER LN 4, ETAHCT6AR) 4 H o NN ek B =250 1458, DUEARAE
AT N 45 R P A H O

2 RAMZE PR X 30H,  31HA PN 28 H#3 4T H1 HH T4HC 16447 ¥ th (1) T2 1%

START: MOV R7, #02H ; WEERENTZTANH
MOV RO, #30H s BEEHhERE
MOV SCON, #O0OH s WEHBATHITR0
SEND: MOV A, @RO
MOV SBUF, A s BEERAT HRIE R
WAIT: JNB TI, WAIT s —WUEEEAR R IETE, TEELE
CLR TI
INC RO s BUF—1M
DJNZ R7, SEND
RET
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NAME LcdDriver
#include<reg52.h>

R R L b S S S R S S R o b S S S S S T S R S S S S S S
)

;the LCD is 1/3 duty and 1/3 bias; 3Com*24Seg; 9 display RAM,;
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
ComO ComOData0: Seg7 Seg6  Segb  Seg4  Seg3  Seg2 Segl  SegO
; ComODatal: Segl5 Segl4 Segl3 Segl?2 Segll Segl0 Seg9  Seg8
; ComOData2: Seg23 Seg22 Seg2l Seg20 Segl9 Segl8 Segl7 Segl6
;Coml: ComlDataO0: Seg7 Seg6  Segb  Seg4  Seg3  Seg2 Segl  SegO
; ComlDatal: Segl5 Segl4d Segl3 Segl?2 Segll Segl0 Seg9  Seg8
; ComlData2: Seg23 Seg22 Seg2l Seg20 Segl9 Segl8 Segl7 Segl6
;Com2: Com2Data0: Seg7 Seg6  Segb  Seg4  Seg3  Seg2  Segl  SegO
; Com2Datal: Segl5 Segl4 Segl3 Segl?2 Segll Segl0 Seg9  Seg8
; Com2Data2: Seg23 Seg22 Seg2l Seg20 Segl9 Segl8 Segl7 Segl6

D o o R R R R R R R R R R AR R R R R R e R R R R R R o o o R e S R S S R R R R R R R R R R R R R AR AR R AR R
)

:Com0: P370,P3*1 when P3"0=P3"1 =1 then Com0=VCC(=5V);
; P370=P3"1 =0 then Com0=GND(=0V);
; P370 =1, P3"1=0 then Com0=1/2 VCC;

Coml P372,P373 the same as the Com0
:Com2: P3"4,P3"5 the same as the ComO

sbit SEGO =P0™0
shit SEG1 =P0"1
shit SEG2 =P0"2
sbit SEG3 =P0"3
shit SEG4 =P0"™4
shit SEG5 =P0"5
sbit SEG6 =P0"6
shit SEG7 =P0"7
shit SEG8 =P1"0
sbit SEGY9 =P171
shit SEG10 =P1"2
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B R R L R R R R R R R R R R R A R A A R R A AR A R S R R R R R R S R A S
’

0000H

000BH

shit SEG11 =P1"3
shit SEG12 =P1"4
shit SEG13 =P1"5
shit SEG14 =P1"6
shit SEG15 =P1"7
shit SEG16 =P2"0
shit SEG17 =p2"1
shit SEG18 =p2"2
shit SEG19 =P2"3
shit SEG20 =P2"4
shit SEG21 =P2"5
shit SEG22 =P2"6
shit SEG23 =p2"7
;======Interrupt
CSEG AT
LIMP start
CSEG AT
LIMP int_t0
;======register
Icdd_bit SEGMENT BIT
RSEG lcdd_bit
OutFlag: DBIT1

;the output display reverse flag

Icdd_data SEGMENT DATA
RSEG lcdd_data

ComOData0: DS
ComODatal: DS
ComOData2: DS
ComlData0: DS
ComlDatal: DS
ComlData2: DS
Com2Data0: DS
Com2Datal: DS
Com2Data2: DS
TimeS: DS

e

P 5

RTHRAF

HHl: 0513-5501 2928 / 2929 / 2966
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;======Interrupt Code
t0_int SEGMENT CODE
RSEG t0_int

USING 1

R e o S S S R o S 2 S S S S 2 2
’

;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

FAEAEAAAAAAAAAAAAA AR AR AAAAAAAAA AR A A AAAAAAAA A A A A A AAAAA AR AR A A A A A AAAAAK
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: ComoOData0,ComODatal,ComOData2
;Coml: ComilData0,ComlDatal,Coml1Data2
;Com2: Com2Data0,Com0Datal,ComOData2
;*******************************************************************
InitComData: ;itwill display "11111111"

MOV  Com0Data0, #24H

MOV ComODatal, #49H

MOV Com0Data2, #92H
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MOV
MOV
MOV
MOV
MOV
MOV
RET

Coml1Data0, #92H
ComlDatal, #24H
ComlData2, #49H
Comz2Data0, #00H
Com2Datal, #00H
Com2Data2, #00H

R s o e e o S e S T e o o o e

;reverse the display data

R e L R R S S S S S S S S S S S R R T
)

RetComData:
MOV
MOV

RetCom_0:
MOV
CPL
MOV
INC
DJNZ
RET

RO, #ComOData0 ;get the first data address
R7, #9

A, @RO

A

@RO, A

RO

R7, RetCom_0

rhkkkhkhhkkdrhkhhkhkrhkhhhkrhdhhrhkhdhkrhhkhrhkhdrhrhkhrhkhhhrhkhdhrdhhrhhdhrdhhihhirhihhiikiixx

;get the display Data and send to Output register

R o s b e e S e S S e T T e o o o e
)

OutData:
INC
MOV
MOV
CINE
MOV
MOV
MOV
JNB
MOV
RET

TimeS

A, TimeS

P3, #11010101B ;clear display,all Com are 1/2VCC and invalidate
A, #01H, OutData 1 ;judge the duty

PO, ComOData0
P1, ComoODatal
P2, ComOData2
OutFlag,OutData_00
P3, #11010111B ;Com0 is work and is VCC
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OutData_00:
MOV  P3, #11010100B ;Com0 is work and is GND
RET

OutData_1:
CINE A, #02H,OutData_2

MOV PO, Com1Data0
MOV  P1, ComlDatal
MOV P2, ComlData2
JNB OutFlag,OutData_10
MOV  P3, #11011101B :Com1 is work and is VCC
RET
OutData_10:
MOV  P3, #11010001B ;Com1 is work and is GND
RET
OutData_2:
MOV PO, Com2Data0
MOV  P1, Com2Datal
MOV P2, Com2Data2
JNB  OutFlag,OutData_20

MOV  P3, #11110101B ;Com2 is work and is VCC
SIMP  OutData_21
OutData_20:
MOV P3,#11000101B ;Com2 is work and is GND
OutData_21:
MOV  TimeS, #00H
ACALL RetComData
CPL OutFlag
RET
;======Main Code

uart_main SEGMENT CODE
RSEG uart_main
USING 0

436 38 S R TAT PR A A SHL: 0513-5501 2928 / 2929 / 2966 f&¥: 0513-5501 2969 / 2956 / 2947



STCY0CS1RC/RD+ZRFIH FHIIEFE B /7 M3 - www.STCMCU.com 4 i 1 QQ: 800003751 STC — 4xkRig K f1I8051 & Lk 2 ]

start:
MOV  SP#40H
CLR OutFlag
MOV  TimeS,#00H
MOV TLO,#00H
MOV THO,#0EEH
MOV TMOD,#01H
MOV  IE#82H
ACALL InitComData
SETB TRO

Main:
NOP
SJMP  Main

END
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MRG: anfaF| A Keil CEREFRORBKE

FEKeil CHFPIEFAFINT IRE, AR RS B S Kb 10K

1. f£ “Project” = H.rhik4% “Options for Target”
2. £ “Options for Target” HiEHF “C51”

Options for Target Target 1' / @lﬂ_hj
Target] Dutput] Listing@ lﬁ.51 ] ELS1 Loeate ] EL51 Mi=e ] Debug l

Freproceszzor Symbols

sfine: Jl

1define: |

Code Optimization

evel: 9 Common Block Subroutines ik
q,\—z ‘_J Bitz to round for float 13 -
‘mphasis: 1Fav0r zize w|[ [ Global Register Coloring

¥ Interrupt wectors at a (0x0000

| Keep wariables in order

Warnings |'|\'arninglevel 2 LJ

Dom’ bsplut ist . .
I Don’ t use sbsplute register accesses [v Enable AHST integer promotion rul

2

. Include J /
Faths
Misc J /

Controls

Compiler
control
string

OFTIMIZE (9, IZE) BROWSE DEBUG OBJECTEXTEND

/ HE5E Bl J Defanlts

3. LA KA, IRAAE P
4. fify “TE” Ja, BRI,
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= sS— 4= =R\ >
MIsRH: a{asEziTHREEN TE
— A S EE
—BEXTHEREF LM MEETE)
FE X T#JEH: STC-ISP. exe®ff
1. STC-ISP. exe® A, AT HIH %8, #%UART/RS-232[1#& = 1A FH P FR T R ik 4
WA . 38400bps, 19200bps, 9600bps, 4800bps, 2400bps, 1200bpsZé
TR o, R, AR
BARAS LA 868, 748, 6fr, 5fr, %&
1ZibA S UA: 167, 1,567, 2f7, %%

R EEXTH | HEATE | SEcuiE | Ganee | e ome <]
BEX THEA TRMAFPERFIZTH, AERT#, BE s Bh

BT

FELNN - | BTI&f [Hone | HHEfz [ | @Bifu|1 -]

BEXTH [12 34 56 78 a0 AF CD EF ~
#idy (HEX) |123456 7690 ABCTEF . _EE

I SRS ETEHERINRA M e EX TS

EERN

M BASTC-ISPEXEH R B Cin BB, nf WP FHEBRE, W TNEATR
SEw T ]

1 EAERFMAEFRFEIHBNEEY FEasiiER
2 EFERNEEEY TESSERN 1T BEREL T ERISPERERE
3 EMEIEFISPESSMOV ISP_CONTR #60H;1SP_CONTRHSHFFETH
4. &8N FMEETHEPER SRR MR INREINRE)
500 B SRS S B EEP1.0/PLIFEE S EESISP
TEHERT, FEEROPOFME
MBS FeBEEPLY/ PL 1 EA S EEISP A1 R 1
Al EEN FEAZPLOPLI=0/0 NITEHELENSPEFE R
Sl FEEtREAIPORER0.
bl EEN FEEPLOPLI=0/0 NI EMZISPEFRE R
RrifF RS MPOFERL

e

N
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2. MM PR A R a4 P A B E E SO AN E RN (HEX) fiy 2 2 [ Y
—AN23k, HETA, STC-ISP. exeskbBE, A7l RI%EHE X fd
12H, 34H, 56H, 78H, 0ABH, OCDH, OEFH, 12H, 34H, 56H, 78H, OABH, OCDH, OEFH
3P REFHROMAE B € N84, N —F, WEMB RSP 87X NET
4B UL EE A E e T B A R S VR T EGHESTC R L
IXFESTCIOCSIRC/RD+RINBE FHEF T “AMEH/12179/H E LT IIEe”
6. LN IRUF IS, FTHFSCHF. .. fEEE U I B AR, &8 “Ri%” BT,

ol STC-ISP.exe Z=REUREAMER www.STCMCU.com Bifszis13

STC-ISP. exefE “&i%” 52H

Stepl /B Select MCU Type jﬁ&éﬁm%ugm : PEENFEGAE, et
MCU Type emory HRange
BTcsucsiror <~ oo - ae LML FHRAS,

MANE 3R HURE P U A
Step2/$W2: Open File / T CIEFCEMFA EigiEo) LA AT

AT Om0 S 1 7 AT 1S 1
r— TV ARYAREEN  IREmue | LME ;;’;giggzgﬂ Fg
£ A | RIS FRORE Rk

Step3/EW3: Select COM Port, Max Band/JEIERTTO, BerbdE=E L, Xeaxal B PR R
COM: |comT = | B 311152|:u:| - M = -

EREeREEENERSEEE - REEE: (2100

7RI, IR DRIk B R UCT BT E S EFT AR, REERE IR S
PE I B /109 J5 AR B, hex, . bin XU AN BEFR T LN 1, A AZH .
StepS/E-EES: Download/ T3 Ao T-HIFHENCU LB BB
Download! T-§f | | | Re—Towrnload/EEE T-# |
v B N HRE R A S R R, e
[ SEfAEREENEBNAA S, HuRlRE TS

SR FRRERRE L 1 *a%l "

F3.0fFxD, F3.1/TxD '}RRS 232

s 222 %Dﬁt‘MT%ﬁ&ﬁ%Pﬁ%ﬁ%@ﬁ *‘Blﬁ‘)_f'
R L Es T 75 0/ HMSEOR TS-—ta5/

ATt ifo Clear | iEEE www. STONCU. con [, BHIHLR
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BEX TEETERF (LI EETE)

I* */
[* --- STC MCU Limited */
1* - WH/RSTC 1T A HL FIHBAR S A 8 LR 3R */
/* --- Mobile: (86)13922805190 */
[* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
[* --- Web: www.STCMCU.com */
1t SRR o P SR SO 5] SRR, e ees *
1 SRR P SRS R W P T STCHI YO AR —-eeemeees */

I* */
/AR STCOOXX R T AL, i I8 Y Mok S Rp o (M g g ———————————— */

#include <reg51.h>
#include <instrins.h>

sfr IAP_CONTR = 0xc7;
sbit MCU_Start_Led = P17,

#define Self_Define_ISP_Download_Command 0x22

#define RELOAD_COUNT 0xfb //18.432MHz,12T,SMOD=0,9600bps
[/#define RELOAD_COUNT 0xf6 //18.432MHz,12T,SMOD=0,4800bps
[/#define RELOAD_COUNT 0Oxec //18.432MHz,12T,SMOD=0,2400bps
[/#define RELOAD_COUNT 0xd8 //18.432MHz,12T,SMOD=0,1200bps

void serial_port_initial(void);

void send_UART (unsigned char);

void UART_Interrupt_Receive(void);
void soft_reset_to_ISP_Monitor(void);
void delay(void);

void display_MCU_Start_Led(void);

void main(void)

{
unsigned char i = 0;
serial_port_initial(); /lnitial UART
display_MCU_Start_Led(); /[Turn on the work LED
send_UART(0x34); //Send UART test data
send_UART(0xa7); // Send UART test data
while (1);

}
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void serial_port_initial()

{
SCON = 0x50; //0101,0000 847 AJ By AR, LA HBIGAL
TMOD = 0x21; //0011,0001 ¥ B E R 2819807 B 3 H 3 i H 2
TH1 = RELOAD_COUNT; 1B e 31 E B 5
TL1 = RELOAD_COUNT;
TR1 = 1 I ER 281
ES = 1 IV 8
EA = 1 IFF S
}
void send_UART (unsigned char i)
{
ES=0; /IDisable serial interrupt
TI=0; //Clear Tl flag
SBUF =1i; //send this data
while (ITI); /Iwait for the data is sent
TI=0; Ilclear T1 flag
ES=1; /lenable serial interrupt
}
void UART _Interrupt)Receive(void) interrupt 4 using 1
{
unsigned char k = 0;
if (RI)
{
RI =0;
k = SBUF;
if (k == Self_Define_ISP_Command) //check the serial data
{
delay(); /ldelay 1s
delay(); /ldelay 1s
soft_reset_to_ISP_Monitor();
}
}
if (TI)
{
TI=0;
}
}
void soft_reset_to_ISP_Monitor(void)
{
IAP_CONTR = 0x60; //0110,0000 soft reset system to run ISP monitor
}
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void delay(void)

{
unsigned int j = 0;
unsigned int g = 0;
for (j=0; j<5; j++)
{
for (g=0; g<60000; g++)
{
_hop_();
_hop_();
_nop_();
_hop_();
_hop_();
}
}
}
void display_MCU_Start_Led(void)
{
unsigned char i = 0;
for (i=0; i<3; i++)
{
MCU_Start_Led =0; /Turn on work LED
dejay();
MCU_Start Led =1; /[Turn off work LED
dejay();
MCU_Start Led =0; /Turn on work LED
}
}
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— LRI EA R A FIEANEAETIGF S

R—m B RN ER: O P T SR FE R AR IR —HH Mg, ©
Hrpmpgrh — e @ RIEE LB S . BTS2 B LZ T TR A X TRA ™
HUIR BRG0P P AR 22, 35 IO BT 65 5T

1.1 #H 5 4mA5

e NIRRT 52T THU R D7 . BRI IR 2 A, W sG], -t
Ikl paviaii

BEAL TR A B 2 N A F AR, B R, nE - EBE R, EAEIE, [FR
LA . BEALTHEH A = AN B BN S . BRI TR, T R AR A IR Y

SSYUIZp

R | KRS B HEHAE | B
gk B 0.1 %t 2
il D 0. 1. 2. 3.4, 5.6, 7. 8.9 EAt— 10
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FATH & LG B e BCR A o THSERLA SR A A2 R, ROy ) B AT I S
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PN REAORD, BT DATH ORI 2 . b s sk g T
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WA S o N Bl IE % RN H R A AR EHEC R AR 16 AR DXl o
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1.1.2 [R5, &AL #ME

TEAEE T, MO RS2 4, TR ENLFR 2 B R B IE 57 S0 2

0B TR B B — M DR AR E AT I — A “+7 , SOBRim I —A “—” , HEi
SRR A AR L, R ORI  — B B . R €07 KR 47,
RER “17 ) “—7 o XTI HERIEOUR N R . SRR A TR, ) B £ i e R A
B R R AR R . A RS O, KRR (B S04 3R R, T3 — 3 ) v A R
OIS, RGN 9 LA G .

JERD . SR, RN = ISR A L R R TR

HE RE L) EINE]
IE% [+N ON ON ON
i |-N 1N (2™-1)+N 2"+N
Bi1: KR+18FI-18 )\ AL Jihd . Kbd. *MEIE .
HAE JR AL 45 #ML
+18 00010010 00010010 00010010
-18 10010010 11101101 11101110

1.1.3 ER%RE
RS R RARIE - TREMNFEE, kg .
— it g
bl o7 e o i O 1/ i 1 4 T L P = S w22 1 7 W S R i e 0

FEAERNANISEFZRENBERP—FMRR. T3HHIHLDERZMN, &% HP—MZEBCD
iy, N Hr8421%4,

N IHEATHIZRS LR LA 2k i b

S 842174

kk;%%& #E o) #2365 242174 521174 732174
0 0000 0011 0000 0000 0000
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