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$1Z STCBIRTIE HHlL RN

1.1 STC89C51RC/RD+Z&FI8 K HE N

STC89C51RC/RD+Z 1) 51 ;i WL A& STCHE H 3 — A il MR ThFe /Pt T = A L, $8
AR AL G805 1 F AL, 12844 /M35 B HAFN6HT & /ML 28 A HATT DML =ik #E, HDRRA
FHOOCH A PN F54E RMAX8 10 FH 45457 FiL % .

1E Keil C FFRFIES, &£ Intel 8052 4%, kA4 <reghl. h>BIT

2> —
"%é%\@ 512/1280 8/16/32/64K . WEFY || NT2/P43
o %0 i SRaM|| | 5 9t ISPk [ INT/P42
(3‘( ]:[ ]:{ [ZAREIEASS1d

SUEHE [ [ shs e b AR
Eiskan S R PR A 2R A

ISP R B UART (&£ 1)

LA RO
REEE

1 H5E U805 1 B Foal, 6o/ HLES A HIAN 120 S /Bl a3 AT AR Bk, 1R e A 1L
438051

TAFEHE: 55V -33V GV FHL) / 3.8V-2.0V BVH)THL)

TARSRTEHE: 0~40MHz, A1 FiE80511) 0~80MHz, Szfr TAFHA il ik48MHz.

P RN 2] 4K/ 8K /13K / 16K / 32K / 64K i

L1280 1T E5 127 1TRAM

HFHI/OE (35/394Y) , EALJE N: PLUP2/P3/PARUHEX A /55 b4 (805146 4:1/011) 5 PO

FURTFRS . E ey AR, AR Eh b, YENV/OM AR, 7N bhfk.

7. ISP (FERGAIGMEE) AP (FER AT 4ife) , il T M, L TR AR
Al A 1 (RxD/P3.0, TXD/P3.1) ¥z FEH FREF, HURPRIAT e pk—

8. #EEPROMIJjfE

9. HITM

10. PN EBHEMAX810%E F &2 47 FiL it (HDRRASFI90CHR A A ) , AR EE4AR20MEL FIF, 745 4hE5
BT L

S @ W

14 B EN T AR AT ML: 0513-5501 2928 / 2929 / 2966 f£ 3. 0513-5501 2969 / 2956 / 2947
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11, 3160 E I 28/ T, Horh g I 25018 W] DAY 2 A8 AL g I 218 FH .

12, AMERH T4 RE, T B A T BRI AP Al R 7, Power Down e AT H 405 HH A FE - fir
7 77 Tnde i

13. BRSP4 H(UART), 0] e 2884452 2 A~ UART

14, TAEREJEME: -40 ~+85C (TMkZ) / 0~75C (@Edkgk)

15. ##: LQFP-44,PDIP-40,PLCC-44,PQFP-44. Uik $ESTC8I R I, & L eI LQFP-44%f 4.

TRBHLR : AL e B3R F OB 28 7S AR BRI STCLL/10xx R 41 B LA 2 3R % |~ K3

CU AR 25 (189 R B B AL

1.2 STC89C51RC/RD+&% & K #H AR ERLE

STC89C51RC/RD+Z 5l B AL A N &R &5 A HE P 2 F I BT s« STC89C51RC/RD+H. AL
A5 PR AEEES (CPU) « FE P A7fias (Flash) « i 76k as (SRAM) « SR /11528 . UARTH
[, I/O¥:I1. EEPROM. FH[ 1%, STC89C51RC/RD+ZFIH AL L R4 17 Bt R4
Az T R T R, AR LA LR AR,

AUX-RAM RAM Hh i RAM

s (= wte - 2565
__§ _§ T
II U II II Q: FEFA7fiti#s (Flash)
e | [ acc ] e | | ens ]

U —
[ tvP2 | | Vet |
IS B

ALU it
EEPROM ﬁ
] T
[
g

S i HEPC)

Control Port0,1,2,3,4 ||
RESET—1 jnit Hlifr e

XTA'-l}__‘l] XTAL2 Port 01112 3.4

IRKE)

i}

PO, P1, P2, P3, P4

STCB8IC51RC/RD+ Z FI| P4 35 45 M AE &
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1.3 STC89C51RC/RD+&R 5B K EHIE
1.3.1 STC89C51RC/RD+ZFIHDAR A BV E B [E]

INTO/P3.2
INT1/P3.3
TO/P3.4
T1/P3.5

<™
o
oo

PQFP-44
EmTPAO
HAMI Sk

aaaa

T P40
FAL Sk

===

Vce
P0.0
PO.1
P0.2

/P24
/P23
P22
/P21
= P2.0

173 P40

= Gnd

15 33 XTALL
14
13
12

o«
TN DON~OOD A

= XTAL2
= P3.7/RD
1 P3.6/WR

P0.3

= P0.4
=1P0.5
= P0.6
—P0.7
FEA
P41
FALE
2 3 PSEN
/P27
F—P2.6
/P25

N\
T2/P1.0 1 40— Vce
T2EX/P1.1 ]2 39[1P0.0
PL2]3 38—1P0.1
P13[]4 37[P0.2
PL4AC]5 36[1P0.3
P15C|6 351P0.4
PL6C]7 34[1P0.5
P17C8 o 33[1P0.6
RSTC9 )} 323P0.7
RxD/P3.0 10 = 31JEA
TxD/P3.111 o 30—ALE
INTO/P3.2 {12 A 29[ —IPSEN
INT1/P3.3[]13 o 28 p2.7
TO/P3.4 14 27 P26
_T1P35[]15 26[—1P25
WR/P3.6 T 16 25—1P2.4
RD/P3.7 17 24P2.3
XTAL2 ] 18 23Jr2.2
XTAL1 19 22[P21
Gnd 20 213r2.0

3.

KFGuikas/ W gnds:

L AT g 2% /1 G a9 v FKeil C51
1. DeviceiB BEARUER Intel 8052k UL &
PRUER) <regb2.h>

2 TSR ThRE A A AR A B, WA “sfr”
K “sbit” LR AT

g R “data” , BE “EQU” 7= HihE

KT BB AT A

L AT 07 B A T A 1

2. BT FAR T B AT 0 B R A T g

3. BT RA TR D) e TSP ELHE T SRR P A 45 R T

5. FSCHUE R T/ STCH A 47 B, HITSPAL AT
TRIEE64KTE T

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

PR S BR6T A HDRRASVEL AL, A5l TAENG A B B AR B A2, BEAI T4
7S . WAFE | e

TAERE | Ahet b B el SEEAECL i reprry
W 3HR052 IEATI R WEER052 IBATI R

55V -4.5V |0-44MHz |0 - 44MHz| 0-20MHz |0-80MHz |0-40MHz | %, %fE, #Kk

55V -3.8V|0-33MHz |0-33MHz |0-16.5MHz | 0-66MHz |0-33MHz | ¥, ZfE, #k

55V -3.6V|0-24MHz|0-24MHz| 0-12MHz |0-48MHz |0-24MHz | i, 4wfsd, %

55V - 3.4V |0-20MHz |0 - 20MHz | 0-10MHz |0-40MHz |0 - 20MHz | 1 (RZELFE/H 5

3V: 3.8-2.0V (A 4ME24MHz, X% A8MHz) , 2.3 - 1.9V A EE ST TAPHE [/ 25 2

16

B E R T AR A

MHL: 0513-5501 2928 / 2929 / 2966

f£3: 0513-5501 2969 / 2956 / 2947



STCBICSIRC/RD+ZHH T HIIEHE B 77 I3 :www.STCMCU.com  HR % #QQ:800003751 STC — A¥Ri K 98051 & F WL it 24 ]

1.3.2 STC89C51RC/RD+Z%90C K 2 R & B [E]

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

90CHR A ALE/PA. S JHIERIN A NALER I, s {f: JyP4.5
USRI, REAERR S H AR PP I AESTC- ISP s ik

— |
— |
— |
— |
PQFP-44 =
175

#INTP4AO 16
FHA LTk f{ =
133

12FE=

o
TN IO ON~OD A

P2.4
P2.3
P2.2
P2.1
P2.0
P4.0
Gnd
XTALL
XTAL2
P3.7/RD
P3.6/WR

=1P0.4
=P0.5
F=P0.6

RST =T
RxD/P3.0 @ =171
INT2P4 3 EMTPAO 3 5ps
TXD/P3.1 GRS 33 ALE/PAS
INTO/P3.2 HAMSL $E P44
INTL/P3.3 P27

To/P3.4 P26
T1P35 P25

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
PL4[]5 36[—1P0.3
P15C]6 35[P0.4
P16 7 34[1P0.5
P1.7C]8 33(=3P0.6
RST]9 32(=pr0.7
RxD/P3.0 |10 31[1P4.6

TxD/P3.1 11

TxD CJALE/P4S5
INTO/P3.2 412

29[—P44

Ovd J & ‘ov-d1dd

INT1/P3.3 |13 28—P27
TO/P3.4 14 273P26
_T1P35[]15 26[—1P25
WR/P3.6 T 16 25—1P2.4
RD/P3.7 17 24[1P2.3
XTAL2 ] 18 23r2.2
XTAL1]19 22[—pP2.1
Gnd 20 21r2.0

KFGuikas/ W gnds:

L AT 2 4 2% /1 G a3 v i FKeil €51
1. DeviceiB BEARUER Intel 8052k UL &
PRI <regh2.h>

2 TR IR ThRE AT A AR A E], WA “s
Jo “sbit” R R AT

3. LT “data” , R “EQU” A5 B HLE

KT H A B
L ATART 2 45 L 8545 m] A A
2. 7 AT B A AT {5 B SEA T B
3 HrE R R Th 6 FH TSPELIE N 3K FE P& 45 R w]
JLSTIAE R4 STCH P A AR Ho 88, TSPk ]
ﬁﬁmﬁ;?

i

Ty

TN

LT R A

HHl: 0513-5501 2928 / 2929 / 2966

f£#: 0513-5501 2969 / 2956 / 2947

17



STCBIC51RC/RD+ R FHL T HLIETE AR SR www.GXWMCU.com I R 37 5 Tel : 13922829991 F 4 Jit i1l Tel : 13922805190

1.4 STC89C51RC/RD+ZR 5 & L&A — k3%

e i o & RCESES
LA szﬁgb ;Larsb SRAMEUART? EEP ol e % ﬁmg LQFPA44/ PDIPAO
B HLIE ﬁﬁfé& s [ 7| ROM ||| i) 1o e PLCC44/ PQFP44
v oy Tav (50 7" 8 R| G | L i s | A (RMB ¥)
% F1 | ™ [LQFP44[PDIP40PLCC44PQFP44
STC89C/LE51RC & 41 5 Fr Hlig 2 — ¥
STC89C51RC  [5.5 - 3.5/0-80M 4K | 512 3] 1 [2] 9k [ 8laf 39 [4n || vo8 | 33 | w34
STC8ILE5IRC [36-22 0-80M| 4K | 512 |3] 14 [2] 9k |# 8|4l 39 [41 || wos ¥3.4
STC15W404S
NEESES [5.5-24  5-35M 4K | 512 (3] 14 |2| 9K (3] - |12|2| 42 (57 |3 ¥25 | ¥3.0
N EHMBEANL
STC89C52RC  [5.5 - 3.5/0-80M 8K | 512 |3] 11 2| 5K |#& 8[4] 39 |47 [#| ¥2.8 | ¥3.1 | ¥34
STC8ILE52RC  [36-22 0-80M| 8K | 512 |3]| 14 [2| 5K |#& 8|4 39 [41 || ¥2.8 ¥34 | ¥34
STC15W408S
BN 4h |5.5-2.4]  5-35M 8K | 512 |3] 14 [2| 5K |3 - |12[2| 42 |54 || ¥2.7 | ¥3.0
it ZAHMBE AL
STC89C53RC |55 - 3.5[0-80M 12K | 512 |3] 14 [2] - |#& 8|4l 39 [4n || ¥35 | ¥40 | va1 | va1
STCBILE53RC  [3.6-2.2 0-80M| 12K | 512 |3]| 14 [2] - |#& 8|4l 39 |44 |&| ¥35 ¥41 | vaa
IAP15W413S
AT ELNER B [5.5-2.4]  5-35M 13K | 512 [3] 14 (2| 1AP 38| - |12|2| 42 |54 |38 ¥2.8 | ¥3.3
ENGE DA
STC89C/LE51RD+# Il i 7 Lk A — i
STC89C54RD+  [5.5 - 3.3[0-80M 16K [ 1280 |3] 14 |2 45K |#5| - | 8|4 39 |4 |f5] 45 | v50 | ¥51 | ¥51
STC89ILES4RD+ [3.6-2.2 0-80M| 16K [ 1280 |3| 14 [2| 45K |#5| - | 84| 39 |41 |f5]| w45 ¥51 | ¥5.1
STC15W1K16S
AFES S [5.5-2.6]  5-35M 16K | 1024 [3] 14 [2]| 13K |3 12|2| 42 |54 |38| ¥35 | ¥4.0
AN BEHMBE AL
STC89C58RD+  [5.5 - 3.3(0-80M 32K | 1280 [3]| 14 [2] 29K [#& 84|39 [41 || ¥a5 [ ¥50 | ¥51 | ¥5.1
STC8ILES8RD+ [3.6-2.2 0-80M| 32K [ 1280 |3| 14 [2| 29K |# 8|4 39 [44 || ¥45 ¥v51 | ¥5.1
IAP15W1K29S
RFHBHN4h |5.5-2.6]  5-35M 29K | 1024 | 3| 14 [2| 1AP 3| - [12| 2| 42 |54 || ¥38 | w3
it ZAHNBE AL
STC89C516RD+ |5.5 - 3.3[0-80M 61K 1280 |3] 14 |2 - [|#| - |8|4]| 39 |4 || w5 | v50 | ¥51 | w51
IAP15F2K61S
RSN 5 5.5 - 3.8[5-35M 61K [ 2048 |3 14 [2| 1AP 3| - |12[2| 42 |54 |a@| ¥4.0 | ¥a5
R EA AL
STC8ILE516RD+[3.6 - 2.2 0-80M| 61K [ 1280 |3]| 14 [2] - [|#&| - | 84| 39 |41 || w5 ¥51 | w51
IAP15L2K61S
NEEANIT 3.6 - 2.4 5-35M| 61K [ 2048 |3| 11 |2| 1AP |38 - |12[2| 42 |54 |38 ¥4.0
AT B AL

STCBIC51RC/RD+F 51 51 v H44-pin [ 3 3 A HEFE {f FIPLCCA4FIPFQPA4 T 4%, Uik I LQFPA4[1 335 .
IEFSTCE AL . FEAAS, $RTHVERE, AR B A, I TE SR chdl. STCA Rl BRI LR
IR i% FHLQEPA4/ NS S5 205 50 L, A AR ) 7 S BB /1N, TEAR, DRI

L

FH7ANTE GBI/ S S AL (7 TAP15F2K61S, RMB: LQFP44/RVMB4. 0, PDIP40/RMB4. 5" HLf£89C54/89C58/89C516, i A HAIL

FHAST5 ANERIS b/ SR S A7 817 STC15W1K16S/STC15W1K24S /TAP15W1K29S, RMB: LQFP44 3. 5/3. 8/3. 8”HI4K89C54/89C58, /A= Bk
PR NGBt/ SR AL 7 STC15W404S /STC15WA08S/TAP15WA13S, RMB: LQFP44 2.5/2.7/2. 8" HUAR89C51/89C52/89C53, FiA Hi %

RC/RD+ R AN EIERIA T, BE i (AR5, Bah)a Teikoei, al i EA8E T 1.
WP lash# 5 IR BCN10 IR A k.
STC89 R A HHE IR rh, A s A, 25 AR A 2 5 OREEH)
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1.5 STC89C51RC/RD+ZFI| B | #.5  #1 M|

STCBY xx  xx Xx - 40 x - X0 xx

| Eg Lk

40 40, 44

RO
1 PDIP, LQFP, PLCC, PQFP

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

TAEAZR

25 TAESIZ AT $|25MHz
40 1 TAEAZRA] $]40MHz
50 1 LAEAZ AT $|50MHz

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

AN, e
SLZ4KT T,  B2ESKFYY, 532 13KFT,
54 16K, 58AE32KFH, 516/2E64KF.

TAEHE
C :55V~33V
LE : 3.6V ~2.0V

STC 12T/6T 8051
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1.6 STC89C51RC/RD+Z 5| E# & /)~ A %?233

—/
[T rarro vee [0} %@E HLRISVI3V
[z r2exp11 Po.0[39] J_ Power O” Swi
[ 3% PO.1 - c6 J_ 5
[],1s Po2[37] 1047 10uF
[ ]r14 PO3 ¢
[ ]p1s PO.4 =
ﬁ [ ]r1s6 PO5
104F 2= 1 I PO.6
5 |RsT PO.7 S FEAEAEIE Wi LhiFVee) «
ok[Jr [worso FRPas 1AM AN b, A Lo, |-
1 o norea ALEps Hh 528 B P B P T R TR
e PENpas 2. AN TR, AL H LA
CigfinTirss PRTIALS SMTFREHT AT
[T ror3a P2.6/AL4
5] ruras P2.5/A13
[ wripss P2.4IAL2
C2<aTpF [T]rorrs.r P2.3/A1L
18 | XTAL2 P2.2/A10
H xR 9| XTALL P2.1/A9 3 iR A HD AR A2 90CHR W B Fr Hl.3%
1 oo S B R 47 e LA 6
KT EBiR:

-
ERIRANZE X 9AMHZ I, C2. C3RIJN100pF; AdRMIZEX1A6MHzI, C2. C3/%A47pF~100pF;
FRIRAHX 1 912M~25MHzI, €2, C3J8i H4TpF

1. BRZE S AL, HLZ5C1 9 10uF, FLFHRT 10K
2. RC/RD+ZF1 54 HLHDRR A, RESETJHI P 3 .47 45K~ 100K T iz A BHL

KT An R % -
OSCDN, fmfidR & aeidai i) = full gain
X1 | 4MHz 6MHz  [12M-25MHz | 26M-30MHz | 31M-35MHz | 36M-39MHz | 40M-43MHz | 44M-48MHz
C2, C3| = 100pF | 47pF~100pF =47pF <= 10pF <= 10pF <= 10pF <= 10pF <= 5pF
R1 AH AN AN 6.8K 5.1K 47K 3.3K 3.3K
OSCDN (0SC Control), AR Z 4375 = 1/2 gain
X1 | 4MHz 6MHz  |12M-25MHz|26M-30MHz| 31M-35MHz | 36M-39MHz [40M- 43MHz | 44M- 48MHz
C2, C3|=100pF | 47pF~100pF | = 47pF <= 10pF ANH AN ASH A
R1 AN AH AH 6.8K 5.1K 47K 3.3K 3.3K
STC89 Z FIHD AR A [ . i WL IE 5 T AR B F By 4 3 6
HERE AR R (0 2R) IR BB, AN AN B BN, HIXTALLEA
STCH RC/RD+ £ 41 o
(|/oq;‘i)¥%élf40|\+/|2§|{/|) 12T 6T 1218 6Tt
5. OVELF#L 2MHz - 48MHz| 2MHz - 36MHz [2MHz - 48MHz| 2MHz - 36 MHz
3. 3VELHL 2MHz - 48MHz| 2MHz - 32MHz [2MHz - 36 MHz| 2MHz - 18MHz
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1.7 STC8IC51RC/RD+A&RFI7E FA %t v w2 (1SP) BL Y [ FH 2% B [E]

1.7.1 FIFRS-2325%#aa5H B BY [ F 2% B% [&]
STC M ML MR, STC RS-232 #5#us

Vee

ﬁ STC3232, STC232, MAX232, SP232  PC/Hifi§ &M

0.1uF
1 |C1+ Vee Vcc 2 o
Oluft 7 ]v+ Gnd [1Gnd ©

SRS UNN N
STC-TSPHK A 4% il

REHEJE/USB +5V
AN

=
fay
=)

Swi1 L§<
Power On ©

CIMIPIES

~ 7 = ”
PC_RXD(COM Pin2) THE A ERF
3ci- T10UT o HISTCEL 5 L
PC_TXD(COM Pin3)
_L—E c2+ R1IN
01uF =
T 72+ R10UT
I v T1IN
O'IHFE T20UT T2IN
[en o w57 [Horugs R Be ST ISP
PRASER | | B TR, ARJ507G
) . Vee AR PR v B LA
Bes R P, 0 sl
STC-ISPF i Fi L A Ao 1K -/
it CF 8/ ] f% = iy Vel
Hl, FEHR/LLAE 2_|fFoexgrl P00
3 P12 PO.L
1. FHAE SR, FACLA N Po2
10uF, HLFHR1M10K 5 P14 PO.3
2. RC/RD+Z A1) 5. ALHD Al 6_|PL5 P0.4
K, RESETHIANISCA 7 |PL6 P05
45K-100K " f FLFA CliI\IOuF El [ P06
"9 |RrsT P0.7
. _ | y —
KT iR 10k TRt M@ RXD/P3.0 EAIP4.6
SERAIZR XU N4AMHZI , MCU_TxD (P3. 1) [T]morst ALEIPAS
C2. C3NL/VL00pF: ) [Z]iNTors.2 PSEN/PA.4
b A1 X1 )y6MHzHY [=]iNTuess P2.7IAL5
C2. C3NNATPF-100pF; [T ]rorsa P2.6/A14
b RAE X1y 12M~25MHz =] ruess P2.5/A13
i, €2, CIRHATPF [T wrirss P2.4IA12
Ca<iTpF [Tromrar P2.3/AlL
90CHIATCEA. PSENEJH, 8 | XTAL2 P2.2/A10
R2
#1P4.4/P4.5/P4.61 == 10 | XTALL P2.1/A9
HD}R A T5P4.6/P4.5/P4.4[ ], 20 |Gnd P2.0/A8
HEA. PSENZJi C3<47pF

104 10uF

+—1
||JH";—1—<

¥ STC89xx R A [X 4390CHKR A% S HDAR AR,
WA R HI90CHR ZHDAR : iid 2 84
A PR S T i R —47 85 AT
B, ®JEJLAFEEN90C, NHZ B F
HLN90CHRAS st JLAS - BFAHD,
IiZ B A MLAHDRR A%

UL, R A E‘Jéﬁﬁ%ﬁﬁﬁ%ﬂ%@, TR

HTFEAEABIE N ERiFVee) :

L aghBA I 4, BN LR B Vee, R ALE B R LA

I PATRE R ;

2. QAN N LB, b AL S B LM A AT RE

P 0 L A T R A ]
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1.7.2 FIFAUSBE: & O B PL-2303SARISP & 4R IZ B B I FH 2% iR [E]

G FHUSB# H1 11385 4 PL-2303HXD-SSOP28 / PL-2303HX-SSOP28 / PL-2303SA-SOPS , [H i 7% f)PL-2303HX-SSOP28 /1% f 7, PL-
2303HXD-SSOP28 / PL-2303SA-SOPS L i 414 i, - P fif 71

o

N . 25
STC 54 HLAEL iR " RIS 50
USB%% H uF== ==10pF TO.I;,LF
] S B [N vo_33 28} V033V sp 45y
VO_33v XD vDD_5 [27} e -{_
7
[3]vpD_325 DM [Z8H—— [,]1'5K b3
i B A 28— D3 o
— n RXD DP [25}—= 7 Power On
BH A4 F A2 - WL O
95 1EUSB &S 45 PL-2303SA-SOP8 i -
Tovs it V- =
ARG [3000 CQ\ B3 — b2 ¥ 1N5817/1N5819 (RMB0.0287%) USB-Micro
Vee
- MK u
Bk TN, 4% 1 |T2/P10 vee
7 STC-ISP N % 7 | T2EX/PLL PO.0 l
it TH M LT 3 |PL2 PO o I
WIgmAE Y %4, 7 |pL3 P02 o THOF
PR AL R 5 |p14 P03 !
6 P15 PO.4 =
f 7 |PL6 P05
10;1FTCl 3 |pL7 PO.6 Vee LRI,
[ {esr oo
I Vcc  5VIR,
1ok [ Jre —|MCU*RXD ®3.9  r5reoiso EAIP46 FEILR2H20K.
L [ WUm® D —roes: ALEIP45
L. BB, 1 Z5C1 9 10uF, HifHR1J910K [=]iNTora.2 PSEN/P4.4
9. RC/RD+ Z 51 2 - HLHDER AL, RESETIIPY 25 5 |: INT1/P3.3 P2.7/A15
45 45K-100K F F37 L L 2] o3 P2.6/A14
[E]urss P2.5/A13
e
fjﬁiﬂ%’ ) e wrirss P2.4/A12
GRS X1H94MHZ , C2<4TpF /e o2 AL
C2. C3J¥ 4100pF; l_I_\_
| = [TE]xTAL2 P2.2/A10
I b 2 K 0 !
A JRAIHEXLY6MHzIT, 9 |XTALL P2.1/A9
C2. C3piJy47pF~100pF:
20 |Gnd P2.0/A8
IR X1 12M~25MHz R

I, C2. C3[NA4TpF

90CHEATCEA. PSENI, 5P4.4/PA.5/PA.611 -
HD} 4 JoP4.6/P4.5/P4.41 1, HEA. PSEN % FEA EAS T P - F FlVee) -

% STC89xx B A 2000k 4 DA L InAREAS I EFz, siAhE i Vee, BN G BTN

A R ’ 7] VAN /) .

T I90CKT JHDR: it A M HATIZST o . )
FHER e T ARG Az 2. AN N R R, AT E B HUNNE T S AT
B, BJEJLAFREA90C, Mz R

HLN90CHRAS st JLAS - BFAHD,
IiZ B A MLAHDRR A%
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1.7.3 FIFBUSB%: & Ot B PL-2303HXD/PL-2303HXEI ISP T 4mFZ a &Y

STC . HLIE LR PR 2R % }(_\‘zﬁﬁggzﬂg
USB# & 22oF
FEULE FHUSBHE H: 11085
—————— Lm0 RSERVEDIEI— & | JiPL2303HXD-SSOP28
2 R R B L 1R DTR_N NC PL-2303HX-SSOP28 / PL-
Fil: By IbUSBER(E v0_3.3v [E]RTS N TEST 220F 23035A-50P8 , [k
4 H ot i ey T = N % [{JPL-2303HX-SSOP28
S VDD_325 GND I K fEEL, PL-2303HXD-
G INS81T) = ) NC SSOP28 / PL-2303SA-SOPS8
) — B = s = fes
1N5819 (RMB0.0287t) ERIN GP1 To i AN R,  HEK A B
—— GND GPO ,
A R 2 g /USB 45V
1. HrhRPL-2303HXDI#PIN27 Al VO 33V NC NC I
PIN28 5 2 AN LR B, A T '4 «  [EosRN VDD_5 USB +5V
= ST ) _ .
B R AR, TIFRRPL i DCD N RESET N 0.14F 104F =
2303HX[{JPIN27HIPIN284 5Ky I I . =
SRR OSC1AOSC2, & HE4h CTSN GND 0.14F USB +5V
R SHTD_N VO_33 VO_33V
BRI ‘ [Z] -F -L
2. IFHRPL-2303HX[{JPIN19 )y GP2 DM [Te}—— []15¢ b 5
T, AR R A PR R GP3 DP x4 D+ 3
VO_3.3V, li#ikiPL-2303HXD —‘5‘ Power On
HIPINLIO AR HE T S A7 7 PL-2303HXD-SSOP28 i ) NP S
AR 10K L e L e 51 PL-2303HX-SSOP28 = USB-Micro
Vee
VO _3.3V.
MK u
RS FRITI, At pi L |T2/PLO Vee
STC-ISP F# 4w fs T. B 7 | T2Ex/PLL PO.0
E L FEImFE]Y % 3_|P1.2 P0.1 o)+ %5 ;
fHl, HEPRPLLS 7 |rL3 P02 oo T
5 |P14 P0.3 [
1. FHAR G AL, AR 3 (2 PO.4 =
§$j310UF’q%maRl 7 |pL6 POS5
510K 10pF+ cl 8 P17 P0.6 Ve LR H3VE,
2. RC/RD+ZR I J AL T —rst P07 HILR2A 10K,
ok, ReseTi T e _ T
N #6245 45K-100K P 1 10 |RXD/P3.0 EA/P4.6 A2 R2 420K,
T HLBH = L [T o3 ALE/P4.5
ST B R [=]iNTor3.2 PSEN/P4.4
AR XTNAMHZES . C2. 351 A100pF; [z]Tipas P2.1IALS
FIRBIZEXINBMHzZI, C2. C3[i947pF~100pF; Cifroras P26iAL4
ARSI XLN12M-25MHzZI, C2. C3R7H47pF %T_“F/"’"S PjS;Alz
R WR/P3.6 P2.4/A1
K TEAEGAEMT AT RFVe) : C2<4TpF Crorer o 3/ALL
L b EAS N - Fr, AN - hi EVee, T xTAL2 P2.2/A10
L HSALE A MU PRI AT ) X1 = ' ,
[l 19 | XTALL P2.L/A9
2. AN TR B, - ASTRL I B ooy 2o P2.0/A8
MIEHUERATIE R

>
90CHR A TCEA. PSENZEHI, #5P4.4/P4.5/P4.61; HDRATPA.6/P4.5/P4.A[ ], HEA, PSENE A

% STC89xx R F X 4}90CHR A S HDRRAS,  dna iR HI90CHR S HDRR : @it B A MR SC &% Pl —1T&Ja ) LA
R/, BE LT REA0C, NHiZE A HIA0CHRA; Ba /LA FREAHD, %8 A AL NHDAR A

P 0 L A T R A ]
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1.7.4 FIBUS-Minii#{TISP T ~=E

-/

X STC89xx A FI[X 43 90CHR A JLHDRR A, #na] R 31 ] r2reo Vee
90CHR XHDAR: B EW R HRA L FR FH 2 |12ExrL1 P0.0
—ATRIG AR, BREILNFREN0C, MiZ [T e PO.1
FRHUNI0CHAS; )i JLANTREONHD, THZA [T es P0.2
Jr HLHDRR A | P0.3
90CHZ A FEA, PSENF M, Le s o4
#P4.4IPA5IPAGI ﬁ Cdpes PoS

C1=210 8 |P17 P0.6
HDJ A JCP4.6/P4.5/P4.4[ 1, o ] ]
HEA. PSENE i = PO
k[ —— 10 |RxDIP3.0 P46

T8 1 — [T |03t ALE/P45

1. A5 G, B 25C110uF, LR 10K Ciz]iors2 P44

2. RESETI P #5 £ 45 45K- 100K T it iyl [z]inTupss3 P2TIALS

T =T P2.6/A14

T BR, 5] Tueas P25/A13

BRI X LI AMHzZI CocaTor €] WRiP3.6 P2.4IA12

C2. C3JJ9100pF; [T7rompa.z P2.3/A11

AR XUEMHZE | XTAL2 P2.2IA10

C2. C3RiH4TpF~100pF: XTALL P2.1/A9

AR XL 12M~25MHz end P20IAB

I, C2. C3FiA4TpF

UIH B R WGBS BT ISP T3, WTH T U8 (USH AP, Btz AhH AR I RERE
b 5U8-MiniAH[E) , USHISEH BN T .

R
e

&4

ﬂ o el e T

i 8 b Fol : USIE A] 3 45 [ &)
o2 leRe Ten —= B

/
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1.7.5 FIAUSHITISP TH I ~=E

5

| =) STC-ISP (V6.84C) ($SEFEIE: 0513-55012928) =M
& P4\ AIS | STCACS 1R /LES1RE ~ |t [puto ~ )éip_ljjk %
B0E [con NE=0 TR AR L
\/ Rk ] BRI s

et #
'beDUD ES AR NE FHFERETT

Dx1000  [VIERREERRONE ML $TFFEEPRONZE {2
BEHET | BT e | B EsE | T

[ HgeT GRIEE R -
] PR R IR A D

[C] S5l AaHe L& 1

FIEFT FERAME

[ ALERE fEP4. 500

] T4 Sahed, BL O/FL 10/ 0A B T 3iE A

(] T Tt P P8 PR A FIEERRON

[ B EmR RS

BENGSORMNERE (<

=
| gaecusR | [aEmmm | EEEHED o

VIERTHAEFESEIR
[ St ik S H R T s

ISPRENT, (1) B AL E AR 7EUS
B E s (2) SAJEIEE Pk ATUSB T #
Z;aiMicro USB T #4k:14 U8 T 48 T HL i 43 31| i fix
USBIT;  (3) P47 i (ISP T #0444, &
BIFMHMNR A SIS (D &G, sl
ISPERAE) “HTHRR T SO 42 504T HFAF R 3
TR SO IR s “ R/ AR oS 46 5 L
o, BRI USKT A ML TISP R 2

FEALE R EIN,  USIE M SRR A Bl sreLi% M
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1.8 STC89C51RC/RD+ZA 5! & Bi H

===
B B L
LQFP44 | PDIP40 | PLCC44
PO:POITBE AT M4 A /4 1, BT Sy bk / 5030 & ) s 2 i
HPOEE NI/ frth HE, PO —ANSALER A H, EHEA G
P0.0~P0.7 | 37-30 39-32 | 43~36 | TIFRME. POLTPEETE ERi b, B DAEL/0 M 4524145 10K-4. 7K
(bR B BE . POyl / £ 52 FH i 2o i R B, AR S A7 b ik 2%
[A0~AT], #HELHI(D0~D7], 1IN To 74 b ra b .
P1.0 FrHEI/O PORTL[0]
P1.0/T2 40 1 2 - -
T2 SE I 2 /LA 2 A A SN
P1.1 Fr#EI/O PORTA[1]
PL.1T2EX 41 2 3
T2EX TE I 45/ TH AR 24 4/ 1 268 77 =X e 4 il
P1.2 42 3 4 FRUEI/O PORTA[2]
P1.3 43 4 5 FrUEI/OET PORTA[3]
P1.4 44 5 6 FrifEI/OE PORT1[4]
P15 1 6 7 FRUEI/OT PORTA[5]
P1.6 2 7 8 FRUEI/O PORTL[6]
P1.7 3 8 9 FRUEI/OT PORTL[7]
Port2: P2 TN ERE Ehi fibH, RERTVE MBI/t 0, W mshr
P20~P2.7 | 18-25 21-28 | 24~31 | HihERZRAEFH (A8 ~ AL15) . MP2II{E A/ fi i LI, P2j&—AN8fL
X[
P3.0 FRAEI/OT PORT3[0]
P3.0/RxD 5 10 1
RxD O LR B
P3.1 FrifEI/OE PORT3[1]
P3.1/TxD 7 1 13
TxD T LI R iy
P3.2 FrfEI/OE PORT3[2]
P3.2/INTO 8 12 14 =
INTO HREBHITO0, T BRI BT B S
P3.3 FrHEI/OI PORT3[3]
P3.3/INT1 9 13 15 = - — -
INT1 AT L, R B Hh I A LT
P3.4 FrUEI/OIT PORT3[4]
P3.4/TO 10 14 16
T0 S I A /T AR O A N
P3.5 FrHEI/OI PORT3[5]
P3.5/T1 1 15 17
T1 S I A /T ELAR LA SN
_ P3.6 FrUEI/OIT PORT3[6]
P3.6/WR 12 16 18 = -
WR HIBEHEAT it 3 5 Tk
_ P3.7 FREI/OFT PORT3[7]
P3.7/RD 13 17 19 = -
RD AR A A ke

26 T I L R T AT PR ]
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=1 EIRe
e E .
Al LQFP44 |PDIP40 |PLCC44 B
P4.0 17 23 |P4.0 FRAEI/O PORTA[0]
P4.1 28 34 |P4al FRAEI/O] PORTA[1]
_ P4.2 FrifEI/OE PORT4[2]
P4.2/INT3 39 1 = — N
INT3 AR AT, T B I B FRST e
_ P4.3 FRIEI/OT PORTA[3]
P4.3/INT2 6 12 = ——— - — -
INT3 APEERNT2, T B P R B S
P4.4 FrAEI/OI PORTA[4]
P4.4/PSEN 26 29 KV —— — —
PSEN AR A7 fit 2% 1B A5 S M 51
P45 FRUEI/OT PORTA[5]
P4.5/ALE 27 30 33 — —
ALE Hu3E B SO VR AR 5 4 L gm AR i N 5L
o4 6/x 2 a1 2 P4.6 FRIEIOFT PORTA4[6]
B/EA EA P AME At AL P 5|
RST 4 9 10 |RST SAIH
P TR Aol EL SR TR BN, RSN RAR I — AN S M B A1
XTALL o119 12 Tuppimnt, s o A b JEEGH A
XTAL2 14 18 20 PR TR Aol EL SR TSR 3 10 B H e, B A0 R AR I S — it o M LA A1
PRI, S AT AS, B XTAL2 2 PR XTAL L N B S b A7 46 H o
vce 38 40 44 |HIEIEH
Gnd 16 20 22 |HEGRK, Bl

P 0 L A T R A ]
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1.9 STC89C51RC/RD+ &% 8 B #3 R~TE
FITAG st 235 71 20 18 75 A2 BR P RoHS 2R

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.
% S A - - 1.60
1 O 133 Al 0.05 - 0.15
—
= — A2 135 1.40 1.45
— g cl 0.09 - 0.16
— — D 12.00
: — w w
— — D1 10.00
g — E 12.00
= — El 10.00
\ /J \ 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_ iy . vy _
SEATING PLANE T A
90

-
>

A

»
>
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PDIP-40 $}3% R~ [
PDIP-40 OUTLINE PACKAGE

P D (2060mil) _
40 21
i o o e e o i e e e e i | i
/Y
D O O o "
y v~
?UUUUUUUUUUUUUUUUUU%
/ : \ = g“ A

< SEATING
\4 PLANE

4 ) r}

€

.bl
100mil
b

ol |t syMBoLs | 2IMENSIONS IN INCH
MIN | NOR | MAX
A - - 0.190
Al 0.015 - 0.020
A2 015 | 0.155 | 0.160
C 0.008 - 0.015
D 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
e 0.630 | 0.650 | 0.690
0 0 7 15
UNIT: INCH 1 inch = 1000mil
3 A T H TR A R bl 0513-5501 2928 / 2929 / 2966 f£2: 0513-5501 2969 / 2956 / 2047 29
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PLCC-44 5} %& R~
PLCC-44 OUTLINE PACKAGE

| He (17.526mm) A
E(16.586 Ao |
< ( mm) > A2 »
17 7
[aimininininininininln 1
A | = 'Y
18 6 E
O ul i
O 0 9 ¢ t?T
C -
@
C a9 © '3
[ b o ¢ NI
O O ° 2
0 i B
O il
28 140 y o A
OO0 OO y =
29 39 A
L o
| v
% A ﬂ
A Po—- | NEm
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
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PQFP-44 $535 ]~
PQFP-44 OUTLINE PACKAGE

< D(13.2mm) > .
< D1 > g
a4 34
TTEETEET A
1 1 O 133
| - |
= T g —
; E E %/ :;:
| - | F—
- = f—x
= = .
11 oI T 03 T
v o
EEEEELLE : S
12 2

I | |020MIN
0°MIN
= IS}

S

\ ¥V _ GATE PLANE

——— 1 SEATING PLANE

Llg o°
C 16 DETAILA
SYMBOLS | MIN. | NOM | MAX. NOTES:
A _ _ 2.70 1.JEDEC OUTLINE:M0-108 AA-1
Al 0.25 | - | 0.50
o 50 1200 220 2.DATUM PLANE [M] IS LOCATED AT THE BOTTOM
/N /N\[bo 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
B ERTIEERTIRERT) 3.DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD
o 59 Tio 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 ]0.15] 0.2 4.DIMENSION b DOES NOT INCLUDE DAMBAR
UNIT:mm PROTRUSION.
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1.10 4n{a]3R BUHD AR A2 9OCHR A<

X Wnfa[ i BIHDRR K 90CHR LB L3R T SCF i F T —AT & Ja JLANF Rk

HD R A F190CHR A P 3 #B 5 a7 MAXS 104 Fi & A7 LK, 24 IR Bh o512 A 6MHz I PR 356 87 B 1)
MAX810% 1 & A7 H BR A T 5E M 24N e i g 12MH I S s T B o R SR AN s T, w78
AL AN BB S E AL

HDEHPSEN~ ALEZEAS I, JoP4.4/P4.5/P4. 611, T90CKHAF P4, 4F1P4. 6551, T
PSENAIEA. 90CHIAMMIALE/P4. 5% HIBERT{ET/0IPA. SEEF, T FIfEALERTIN, BRI
FAYEALER M. - 55 FH2IP4. 510, RBRIEFEIOCKA IS v Bl  FLFR7ERE S F P A2 7 B A2
STC-ISPZwFE#S HOKFALE piniE B NFIMEPA. 5, TERESKH P F2 )P I 7ESTC-TSP4w FE 28 1% JIER
INHIRAE NALE pine EARVCE W T K FR:

AR | g T e | RS |

] fERERT GRISTH .
] PR aE A As i

7] OBiR AR IS

V] PI&RT ERAET A

VI ALERFR fEP4. ST |

[T s Behad, pL.0/PL. LA/ OAR R

[T Tk T #EF F32 FERdEhs FA FEEPROME

[C] fE B ENR SRS

pEncARERE  (m <] I

T /R i =ERE |
N AZSTC89 £ 51 . i HLHDRR AT QOCHR AS Fr) 4 BT, £ B X A 7EP4. 6/P4. 5/P4. A=ANE AL .

ran o
HDRRAS 1) ST (PDTP-40) 90CHR A )4 T (PDIP-40)
N T2/P1.0 1 ™ 40V
. cc
=t 40 vee T2EX/P1.1[]2 39[—1P0.0
T2EX/P1.1 ]2 391P0.0
P1.2[]3 381P0.1 PL2[]3 38—1P0.1
PL3[ {4 o 37[—1P0.2 PL3[ {4 o 37[—1P0.2
PL4AC]5 W) 36—1pP0.3 PL4C]5 Q 36=1P0.3
P15C]6 - 35 1P0.4 P15C]6 3 35 1P0.4
PL6 7 B 34F1P05 PL6 7 T 34P05
p1.7C8 A 331P0.6 PL7C]8 N 331P0.6
RST9 (=} 323apP0.7 RSTC9 o 321P0.7
RxD/P3.0 ] 10 — 31JEA RxD/P3.0 ] 10 s 31[1P46
TxD/P3.1 ] 11 E: 30 ALE TxD/P3.1[11 Juj=d 30[JALE/P45
INTOP32 12 &~ 291 PSEN INTO/P3.2 12 = 29 —1P4.4
INTUP33 13 = 28F1P27 INT1/P3.3 £ 13 28L1P2.7
Topsa—u N 27TP26 ToP3a—1s N 27TP2s6
T1/P35 15 R 26 P25 _TUP35[] 15 U 26 1P2.5
WR/P3.6 |16 N 25(P2.4 WR/P3.6 ] 16 e 25[1P24
ROP37EH17 ] 241P2.3 RDP37CE] 17 T 241P23
XTAL2 (] 18 23FP2.2 XTAL2 (18 23 pP2.2
XTALL 19 221P2.1 XTALL 19 22[pP21
Gnd ] 20 21—P2.0 Gnd 20 211P2.0
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1.11 FERE R LA Eh X IN R RV GRS (EMI) —— = K387t

1L ZIFALEE S, EARS:
STC89C51RC, STC8IC52RC, STC8ICH3RC, STC8ILESIRC, STC8ILES2RC, STC8ILE53RC
STC89C54RD+, STC8ICH8RD+, STC8IC516RD+, STC8ILE54RD+, STCRILESSRD+, STC8ILES16RD+
RC/RD+ZF1I8051 5Ly #l 4 FERAMEE B Je 25 \EALEfI H FRR DI Re F /748 (R B)
AUXR : Auxiliary Register (R 5)
Mnemonic | Add bit B7 | B6 | B5 | B4 | B3 | B2 B1 BO Reset Value
AUXR | 8EH | name - -] - EXTRAM | ALEOFF |  xxxx,xx00
R EALE(S S (A RBIHESE, C EB5)
sfr AUXR = 0x8e; /* FEHHAUXR A7 2l +/
AUXR = 0x01;
/* ALEOFFAZE 1, 25 IEALE(S S, 38T+ REMIEMIYERE, B AL 5 N0, ALESS 5 1E & i Hi*/
AR IEALESS S5t (N R 225, LG S)
AUXR  EQU SEh  BRAUXR DATA ~ 8Eh
MOV AUXR,  #00000001B JALEOFFALE “17 , 28 IEALE(S S,
JRTE T RGEHIEML T RE

2. HNERIS PSR R, 6THIZN: (LG HIS05 1 R4S B A 12N 4l , a4 STCHIHE 1 %48051
B HLAE TSPRESRFE P I BN XU IR (6T, BEAHLAR 6 BF8f) , JUImDKE B AL
PP AR B — 2, A 2T BRA B i AU b 7 S 4

3. B HLNEBIN Bh R de 38 25 TR A — 25 . 7E ISPRE AR E I 4 0SCDNYE A 1/ 2gain il LA Rk k) %
R 5 R HLESE B v 00 70 X A S (P B, AE SRR AR 30 i R AR R AN v T 16MHz . 58 HLAR T b
HEA 2 C16MHZ I, TTH40SCDNR N1/2 gain, 5 F T FEKEMT, 16MLL EFiEHEfull gain.

SEIE s —&f = = | —la [
RASAR | BT/ | BREMEES | T e

B p////,,//f' Mo MEFT/28%E GRIOOMELT D
F i N 2% AR W N
EE e ] | ‘ ik HORIE a5 AR Cai16MBL LD

[T B5#feE A rlE LS 1 |
[V] P& ERANE]

[] wLERY

D ToAR S B, FLUCE L LAITUL B [ERTE b | |

1.12 #B{KIh3E——STC89C51RC/RD+ RFE F#

1 R

BLARITHFE < 0. 1uh, WTEHAMESR W ls, R g, HEPITRER
2. IEH TAERER.

A THFE 4mA - TmA

3. e U AT A e, 3 KR m%£@m1@%%&@%ﬁ%
X STCBYRFIBYRINFERN A, (NFFRRRN, ZREXNIH (FER)
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i A= S PPN = = - K3

H2E BEMNKREBEER

21 11

STC8I9C51RC/RD+ R HLA AR Z A 7 AMSRST S IR AL, BAFEAL, HHEEAL
/ LB, BIIMEN.

2.1.1 SMNEBRSTSIBE L

HMERRST 5| B AL A0 A& AN S FTRST 51 B AN — 5 98 & Y A bk b, AT SEELE A LA B2
Bio FERSTE AL HBL - 4EFF 2 /024N B N1 0us J5, B ML ENTADIRES, HRSTEALE
FARE BRSO BLAS R R ARSI R F2 5 X 0000 AR T4k 1E # TAE

212 BHELN

RPN AR ISAT R 2, A SRR R, RS HLR SRR (53
) ARGEHIB051 A AL TREAE FORSCRFILTIRE, I b T B AEAUL SE B, SEBILE R AL
JFRIGT. BLSTCHTHE 1 A 5 R 805 AR 4 2 ) LRI N 1 ISP_CONTRAFIA LI RE AF A7 4%, SEHL 1k
hfe. F R R ISP_CONTREFFR D) RE 77 47 45 1) H rh P 2. SWBS/SWRSTt 1] LA 5 4t
BT

ISP_CONTR: ISP/IAP =il 25 745
SFRName | SFRAddress | bit | B7 B6 B5 | B4 | B3 | B2 Bl BO
ISP_CONTR E7H name | ISPEN | SWBS |SWRST| - - | wr2 | wrti | wTo

ISPEN: ISP/IAPI)AE fREFAT .
0: Z*1EISP/IAPEL/ 5 /4 Kk Data Flash/EEPROM;
1: RRVFISPINAPEL/ S /¥ Data Flash/EEPROM.
SWBS: HAFIEFEMH NP X E80(0), @2 MISPREF X ash(1). EE5SWRSTH R &
7] PASIE
SWRST: 0: A#fE; 1 PAEREREEAL, BAHINEE.

s WHH P SRR P IX (AP IX) B A 52 A - U046 21 F P B2 FHAR 7 X (APIX) THER AT R

MOV ISP_CONTR, #00100000B ;SWBS = 0 (iEFAPIX), SWRST = 1 (& 1)

s MR GEISP I A2 7 XA B AL IR B - AL P X (APIX) FF G AT R 7

MOV ISP_CONTR, #00100000B ;SWBS = 0(i&#EAPIX), SWRST = 1(3kKE A7) —
s W P R P IX (APIX) A S I D14 1) R G TSP 1 R 1 X 40T FE P

MOV ISP_CONTR, #01100000B ;SWBS = 1 (#%&#¢ISPIX), SWRST = 1(#Efr)

s MRS ISP AR 7 XA AL I UI L B RS TSP I 518 5 X a6 AT R 7

MOV ISP_CONTR, #01100000B ;SWBS = 1(i£FISP[X), SWRST = 1(3KEAL) -
KGN RBENRGEAL, AR RE ST A3 # = B A BWIGE, 11O wlihik
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213 FHEEN/IEBEEN
4 H Y R VO CAR T 37 /44 i A 5 i B R DI T TR R R I, T (KB Rl R 0 2 i

7. HVCCEFIKE IEF HIERN, HDRRAS K F HLLEIR 20481 £ (90CHR A B 7 L 4E IR 32768
AR fE, PHREN /B EMS R, AR, e/ R IIRER R .

2.1.4 BI'R(WDT)E L
G
STC89C51RC, STC8ICH52RC, STC8IC53RC, STC8ILE51RC, STC8ILES2RC, STC8ILE5S3RC
STC89C54RD+, STC8ICH8RD+, STC8IC516RD+, STCRILE54RD+, STCBILESSRD+, STC8ILE516RD+
E R/, RERT/ MSHREFERTEENRGEY, A TP “ REERFEIEL
T, ZFTI, MCU/ICPUREFIL K, SEAG KM AR TAE” |, @% &5 35 1, g
MCU/CPU ANTEHLE (I 1] N $2 223K 15 101 114, A IMCU/CPUAE TR W IR A, B 1 1w 2
FRIEMCU/ICPUS AL, Al 5 40 H T A Sk UR AT L P R 7
STC89C51RC/RD+ A F B AL Bt 513 T BB T 1M ThRE, e A LRGeS
SN/ . v ThRg, AT KRR D RE A A7 2 WDT_CONTR:
WDT_CONTR: % | 14 (Watch-Dog-Timer)$ il 25 77 2%
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

Symbolf5  FunctionZfjfig

EN_WDT : Enable WDT bit. When set, WDT is started
BIVRRRVEL, HEEN “1 7 N, FITHES.

CLR_WDT: WDT clear bit. If set, WDT will recount. Hardware will automatically clear this bit.
BIIE0"AL, HBON“17I, BT E R8BI B 30750 "Iz,

IDLE_WDT:  When set, WDT is enabled in IDLE mode. When clear, WDT is disabled in IDLE
B “IDLE "8, M E N1, B ISR 87E “ S tH4L
HIECOMZALNS, BV ER SRAE R AT

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

Ps2 | PS1 | PSO P%Zf%'je WDT overflow Time @20MHz

0] o0 o 2 39.3mS

0] o0 | 1 4 78.6 mS

0] 1] o 8 157.3 mS

0] 1| 1 16 314.6 mS

110 o0 32 629.1 mS

110 |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 7 | J4f3i Hi i [a] 55
F i s = (12 x Pre-scale x 32768) / Oscillator frequency

BT B N 12MHz:
F 1% s fa] = (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 65.5mS
0 0 1 4 131.0 mS
0 1 0 8 262.1 mS
0 1 1 16 524.2 mS
1 0 0 32 1.0485 S
1 0 1 64 2.0971S
1 1 0 128 4.1943 S
1 1 1 256 8.3886 S
W A11.0592MHz:
F |13k HY B TA)= (12 x Pre-scale x 32768) / 11059200 = Pre-scale x 393216 / 11059200
WDT overflow Time
PS2 | PS1 | PSO | Pre-scale @11.0592MHz
0 0 0 2 71.1mS
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 R P R I AESTC- TSP A% 4 HH 6 & 1A A 1 T Flos (9 ¢

He

WA | Tse | EEnEats | T

[V] f#REET GRS T,
V] BRI SRR A

V] CREB AT E LA T |/

[¥] PIER4r FERAME]

[T] ALERHIFR{EP4. 51

[T] T4 BabAd, PL.O/PL. 100/ 0AT 68
[T] T T #5 P35 FERHERR A FEEPRONEE

[C] FEHEBENS EFnS

Lk A RIEE SRS .

m

| A ERER TISER AR5, ik 1A
ek JUAMCUITHE R A T 1A 15 1k
ANide: AT AR AT LA 14

TR

{21t

EBmE

36

T I L R T AT PR ]
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BN IER, 7ESTCH FHEMR EFTAE RN
/*

*/

/* --- STC MCU Limited */
[* - H/RSTCBIXX R G H H AL & 11 B Hovi HH B 1) TR B A - */
/* --- Mobile: (86)13922805190 */

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

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

/* --- Web: www.STCMCU.com */
1* QR EAEFE P BAE R P G FERR T, —mmmmmmmmmm s */
[* WEAERR A L B Ry BT A T STCR R AR T --m - */

/* */

s AJE R AESTC-ISP Ver 4.86.PCBI1 T &4 TR FIBE, #5¢H TARRALEPLO B IR
BT R HRs U TR = (12 * Pre_scale *32768)/Oscillator frequency

WDT_CONTR EQU  OE1H =l b b
WDT_TIME_LED EQU P15 JFH PL5 FHIE I ] (a7 LT,
S T IH R B ) T E AR AR AT S T T B R 2R e T K RO
WDT_FLAG_LED EQU P17
s FPL. TR T3 B A8 IT, s R A T AL
Last WDT_Time_LED_Status EQU 00H AR, TEEE T R TR R AR AT (B — YIRS AL
; WDTH {7 It 1] (FiT i i1 Oscillator frequency = 18.432MHz) :
:Pre_scale_Word EQU  00111100B HO, JABNE I, TrAE=32,  0.68S
Pre_scale_Word EQU  00111101B EO, HAVE T, Tisrsidi=64,  1.36S
;Pre_scale_Word EQU  00111110B HO, BENE I, W AiE=128,  2.72S
:Pre_scale_Word EQU  00111111B HO, JABNE I, Ty Ai%i=256, b5.44S
ORG  0000H
AIMP  MAIN
ORG  0100H
MAIN:
MOV A, WDT_CONTR R ioRl P e W p =R A
ANL A, #10000000B
INZ WDT_Reset ;WDT_CONTR. 7 = 1, HITMEAL, BEIIEITHEARET
;WDT_CONTR.7 =0, LHE LI, #5350, RAM¥IG N2 N EEHLE
SETB  Last WDT _Time LED_Status ; LA,
WA T B (R 2R AT BARAS AL = 1
CLR  WDT_TIME_LED RN, R T (R RS AT
MOV  WDT_CONTR, #Pre_scale_Word JRENE T
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WAIT1:
SIMP  WAIT1

AEAPATAIER) (A1) S5 T 103 2 AL

‘WDT_CONTR.7 =1, B 1M E N, #JEzh, RAM HICNEARAS, KB LA E

WDT _Reset:
CLR  WDT FLAG_LED

JB Last WDT_Time_LED_Status,

ETESRL, MEE)
R TR AL, M TV R AR R AT

Power_Off WDT_TIME_LED

s NTREKFRLAT , R0SEARREAT

AR IR L T R AT B B VOIRZS AT ¥ E 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

VKR T AR A5 A I S AT
T TS U TR AT L VORAS BUR

AEAPAT AR ((FHL) . S5 T 103 2 AL

s ERSEAR VI KA 14003 S P T 75 T
DR T VA N TRIR 2 AT (9 _E— UOIRAES R U

EAPATAIER) (A1), S35 T 10 B AL
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215 REHMEMIRBEHNEN

PR AT

e

WHE T TR AL

AL T HUEE AL FE 7 X 0000HAR T 4R A
7 PR

iE i HIRESETIHI =

SRS M REFE X 0000HAL TR EL 1A

A R 2 A TH PR
- . B XFISP. CONTR%Y . ~
f}z‘-[\‘l:l A l—l- ~ /2% /\é 5 I\ G 1
Jash &AL 1B )20 A ﬁf 3 MFH PR T [X 0000H Ak FF 46 B B0 AT
N AP
2L
B XTISP_CONTRE | & RGN RGISPI IR 7 X IR AT 2
TEREIENGOH AR |77, KA B &9k ISP F a2 e, &%
i=X0A SR PR X AT R
I . 221 R G5 M\ R GE1SP s 1 F5 T X T 44 $hAT 72
AEEhEN | RGERE =
R RBIRA Ea}@i;ﬁ;g S RS A ISP F i ST, 2%

AR R XAT R

P 0 L A T R A ]
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2.2 STC89C51RC/RD+Z&AFHE A A A BEER
— N EZHFEEEN, FXFTRER

STC89C51RC/RD+ R F . L wS LLig A7 2844 A A LLRRAR IO #E, 10 A SRR
Fopi e, E% T/ERER T, STC89C51RC/RD+Z VI LA IL A ThEE Z4mA ~ TmA, T fi
R 30N A R TR A <0.1UA, 25 PRI (R ISOAS A A b =) R A R TR 2 2mAL.

7 RIS 2R it RS SR HE N b R A ) 7 A7 4 PCON I AH A 4 i . PCONZ A7 7€ LA

‘F:

PCON (Power Control Register) (A~m] £/ 5-41)

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

POF: LMfrhibL, EAHLEFIR, LRSMERERNT , A HHPHEO -
SRR TN RS AR | RSN G A L BT S, TR
TSR, R AR S L, TR R TR

FERIIRARE R, b
POF/PCON.4/& 5 /g1

A\
HMERF BN EAL,
A T IR AL,
y o A AL,
H4POFEO B A SR AL

! }

b ARSI RE

PD: MILE 1N, #EAPower Downtiz, 1] H1 A H WA HES fid B3 By ik i e g, 108 N4
B, AEE AR, BT ER#CPU. B 2%, BT O =L TR, RA
HMERHR T AR SE TAE . f e n] AN P e i, ThWR S, dREEHATIRAR T . B
A I E LA, R DIFE<0.1uA

IDL: #HHE1, #HAIDLEFERN (FN), BRRGALCPULLE S, CPUARTATIES AN, HARI)
REFAFATI T4k TAE, AT B AR — A e i

GF1,GF0 : PMMEH TAEbRELL, FH P ] DAEEAEH

SMOD, SMOD0: 5HjE#EHITExR, SHO0FK, EHAMENH.
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2.2.1 RN /(EHVER

¥PD/PCON.1E A1, B WKk APower Down (BiH) i, iAW EER, it
AN HER G, AR ENR, BT AE, CPU, EmEE. &I M. BT 05 EIETE,
AN R WAk SR TAE . n S A I B B 4t Fe vV mT 7 2R R T, DUMEC A I B R B T 4R 2 T AR, &
Mk TAE. BN RS, PG I/0MN . SFRs (EFFR I BE 27 47 28) 4E R iE N\ i e AT AR
—ZIFPREAAE,

T CPU M $2 B X M iR (1) 40 045 A - INTO/P3.2, INT1/P3.3,INT2/P4.3, INT3/P4.2

AL, ANERE AT HOEMCU M F B A 5 rp e i, 4267 MR JBEE S5 AOMC UK MFH P 2 7 R 0000 H AL FF
SR IEH TAE,

B R GETC AR W IECRE B LM F AR O RS, T ) P R R I i e AR

o Xp————=

{Z INTX
3000 _Y_' |
0.1uF ==c1 5MOQ
/0PI 7 /(7 I RL [ wamhnns
2 A =

P78 AL VO I S lie B OuHER /o R BEAOFE R, Ll B R4 ERE R ACI TS .
FES R WU N r S0 AT, K45 8 B I/O R AIG, T P 5 P BELR 145 it i P 25X C LK
Hio A CLIK BB T-0. 8VIF, AR T INT X2 7™ A — AN N i b b, AT Bl 5
Fi BUAF R AR 2 R

2.2.2 #HERN/M1FNERRBIFERF (CRILH)

1. CiEF:
/%] HH A1 F T o ) 4 E R B 451 R */
* */
/* --- STC MCU International Limited */
% - 5 STCOOCSBAD 1| # F WL 41 8 e TR LB, -oeomeemmoeeneoes */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
[/* --- Tel: 86-755-82948412 */
* --- Web: www.STCMCU.com */
PN SREEAERR e b A BAE SO = o 5| AR T */
P AERR 7 R B FE R RS A 1 STCR Bk A2 Y */
* */

#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; /IPower-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 =P17; /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; /IPower-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 O, low electrical level triggered */
I 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 O
{
if (Is_Power_Down)
{
/s_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_INTO0 ==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)
{
/Ns_Power_Down ==1, /* Power-Down wakeup on INT1 */
Is_Power_Down = 0;
Is_ Power_Down LED_INT1=0;
[*open external interrupt 1 Power-Down wake-up LED indicator */
while (Power_Down_Wakeup_Pin_INT1 == 0)
{
/* wait higher */
}
Is_Power_Down_LED_INT1 =1;
/* close external interrupt 1 Power-Down wake-up LED indicator */
T 38 [ G T A PR A KMl 0513-5501 2928 / 2929 / 2966 f£¥: 0513-5501 2969 / 2956 / 2947 43



STCBIC51RC/RD+RFNHL T HUAETE  H AR SR www.GXWMCU.com I 5 R 37 5 Tel : 13922829991 #F 4 Jift i1l Tel : 13922805190

}
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_();
_nop_();
_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. JL4wiEF:
;IR I A1 B A RS SRR B L ViR =)

;Wake Up Idle and Wake Up Power Down

:/* --- STC MCU International Limited */
/% - 7S TCOOCSBAD 72 41 #1 H HL 1 41 3 o B4 B, —-eemeeeeeoneeees */
:/* --- Mobile: (86)13922805190 */
:/* --- Fax: 86-755-82905966 */
/% --- Tel: 86-755-82948412 */
:/* --- Web: www.STCMCU.com */
PN B ERE R A S SR R B AR T */
PG TERR P R B R B T STCRY B KL A AR 7 */
;/* */

ORG 0000H

AIMP  MAIN

ORG 0003H
int0_interrupt:

CLR P1.7 ;open P1.7 LED indicator

ACALL delay ;delay in order to observe

CLR EA ;clear global enable bit, stop all interrupts

RETI

ORG 0013H
intl_interrupt:

CLR P1.6 ;open P1.6 LED indicator

ACALL delay ;;delay in order to observe

CLR EA ;clear global enable bit, stop all interrupts

RETI

ORG 0100H
delay:

CLR A

MOV RO, A

MOV R1, A

MOV  R2, #02
main:

MOV  RS3, #0 ;P1 LED increment mode changed

;start to run program

main_loop:

MOV A, R3

CPL A

MOV P1, A

ACALL delay

INC R3

MOV A, R3

SUBB A, #18H

JC main_loop
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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 O
;enable external interrupt O
;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 FHESRMEFIRINAES 725 (SFRS)

STC89C51RC/RD+ R Il 5. F MWL I F2 7 47 fith s FNEL I A7 il 2 25 H J 7w ik 1. STC-
89C51RC/RD+ Z 7 # F HLBR AT LA ] F b FlashfEfit #8548, & AT LA i) 64K B () 71 &5 2 75 £ i
#%. STCBIC54RD+ R FI H F ML A 1280715 (N B A7 fi o, FLALYELFNZ 45 L # AP
Hihik 2% 6] : 9 EBRAM (25677 7) AN E#547 FERAM (1024575) o 1iiSTC89C51RC &R 41 B Fr LN A
S127 T R A7l s, JLAEYELRNIZ B b3 7 9 A Hiuhik 2% 8] - Y TRAM (2565 717) FT N &84
JERAM (256 F15) . B4, STC89C51IRC/RD+Z I i Fr LIk v LA M) 7E A 4 & 164K B AN
ARk # . ILLASTCBICSARD+ R F L AL A, 43 A AR T A it 2 FE A7 i 25

3.1 FEFTRiEsS

AL TAERUR PR . BB AR M 2515 B, STC89C51RC/RD+ 2 41 Fi Fr WL 4
B T AK~B4K 15 (A Flash & 7 f7-fif %8 . STC89C51RC/RD+ Z 41| & Fh Al 5 B4 F MLIK - A #2 /% Flash

AR AR 3 Type Program Memory
SFFEH STC89C/LE51RC 0000H~0FFFH(4K)
STC89C/LE52RC 0000H~1FFFH(8K)
16K STC89C/LE53RC 0000H~33FFH(13K)
Program Flash STC89C/LE54RD+ 0000H~3FFFH (16K)
Memory STC89C/LE58RD+ 0000H~7FFFH (32K)
(4~64K) STC89C/LE510RD+ | 0000H~9FFFH(40K)
STC89C/LE512RD+ | 0000H~BFFFH(48K)
0000H STC89C/LE514RD+ 0000H~DFFFH(56K)
STCB9CS54RD+HL F HLFE T A7 i 4= STCB9C/LE516RD+ | 0000H~FFFFH (64K)

BRIEAE, P irEE (PC) N2 ~0000H, AMOO00OH B G HF 46 44T F£ % »
STC89C51RC/RD+H 5 HLAI FHEAS| I SK A 7 S 17 1) F I FR I A0 B8 2 V77 ) Y AN R A7 i 2%
MEAS| I B S, 4 T-STC89CS IRC/RD+EA Fr AL & 56 1l Fr A FE T A7 ik 8%, 24PCI 258
i RGO L, RG4S EH Bl B R AME T Ak . LASTC89C54RD+H1 i #l
A, 4 EEAS| I S, B HLE S A R AR B I 0000H A T T IA AT FE . 24
PCHJ P 25 HE 1) 3FFFHIN R 4t H 8l B K AME P A7t a8 R 4o BRI AN AR P A7 i 25 1 Hh kb A
4000HFF 46 .

FHAN T AR S5 AR P AN 1 Uil CORR A W ) ) B 67 TRE P A7 it ds ot fERE PP A7 il
BN WARA —ANEDE N AR, SO IR RN S, R L2 B BBk A N
RN Dbk AT RE R o ANES IO R v BT A 55 F2 N I i hE /2 0003H, 2 I 4% /1 H s
OB IR 552 5 (AN F1 ik 2 000BH, A1 05 v W7 1A v W7 i 55 75 PP RN 1 ML 1 2 0013H, - 5 I 4%
/EEER TR T IR 55 AR P N 1 hE R 001BHAS o B8 22 1 Pk iR 95 12 3 N 1 st ik (b b e )
S i E T o pR TR AR R T N M I ) TR R X 1E] (8N ) AR, — RO T eiE IR AR
FEREHI R WTIRSS AR T, BRIk, — FRCAE T R A S B XA T — SR TR A e e R 4, R EIE
A7 TBCHR T R 55 R P ) 23 1) 5 40T

FE ¥ Flash A7 fifs 45 W] fE 2 [ B 9 A5 5105 LA, Sy 1A A AR SR PR A5 (8 12k
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3.2 HEFEER(SRAM)

STC89C54RD+ R FI| Fi Fy AL B A A& 1 1280 TTRAM, A T A7 J5URE 3 B AT (149 v ] 25 SN
REEHE . N ESEIEAAG A e BN AR A4 A sk 2 [8] - Y EBRAM (2567 77) F P 34
JERAM (1024 F75) o 14k, STC89C5IRC/RD+ Z FI B i WAL AT LA [a] £y 4N @ [ 64K B AN B4
PEAEAE DS .

3.2.1 NERAM

PERAMBE 256271, AT N3N K128 FTHRAM(S5184t8051%A) . =128FH
RAM (Inte | 7E8052H ¥ & 7 =128 FETIRAM) S KFIR I RE AT A7 a8 [X o K 1287717 [ 540 A7 fits 2 B T
HiEFh ] (A Fhk . m 1287 TRAMS Rk Th e 25 17 #s X S A R g bk s e, 0 4ef
FH80H~FFH, Hihl 25 [A] AR E B, AW RS0, @ AN 8] i 5-4k 5 20 BAIX
Iy. 1287 TTRAM K BEIAI % -0t KRR ThRE FF A a X W n] B Tk

N IERAMII 25 R G0 I s, kY5 2 00H~FFH .

== 7FH
P R B 2 7R
IEJ].LZS%TJ (SFRs)
HHERAM 30H 2FH
%(__) w iz Gk X
128545 P 1A
HERAM 18H - 17H
TAE4 2
00 10H OFH
4
P2 RAM ogH |__LAF4L 1 o
oon |14 0
1281 I #RAM

K128 T RAMB R IE FHRAMIX o 3 FHRAMIX. X ] 43 8 TAE B AF s e IX, mI i F-8kX, A
RAMIX FIHEAR X . T AE 2717 28 4H [X Huhik MMOOH~1FH3L32B (= 45) 86, 2r N4 (B —HR N —
M randl) , BHAENSL I TAEZ 74, 53 NR0 ~ R7, (HJE TANFE R 2 H. @
S TR ded, Al LA SN EH . RO~R7EH H K 2r /7 8s, $RAt4d] 2 N1 HAEAR
WBH . FEFIRETFPSWEFE 23 IRSIAIRSOL. & v 5 24 i i) TAE - 77 85 4 . WL N THPSW
AALERIIANH . AL FhE X A hE M20H ~ 2FHAE 164N 45 # ot . 20H~2FH B¢ BE A] [ 3 S RAM
BRI AR, ] AR BT AR — S A RAF EY,  3R12847, BT X R ) Mk
00H~7FH. {7 ihkyE FE Z200H~7FH, PNERAMIK 128771 kb tH /2 00H~7FH; MAMEE, —
B E 1002 oy o< 3 IO A (7 e = S 7 NV 9 | PO V< 1 = T P =Sl O VAT (T A N2 1 e = T S
—ANEATHIE, R ERARRIES X 2. N EBRAMA i 30H~FFH B 70 2% F 7 RAMAI HE A%
Xo —ASALAIHERRTREN (SP), A TIRMHEARIX . A HLES )G, HEHFRESPNOTH, FRM T
TAEZFAF A HOFIRT, [RIUL, HH P WIGGALFE T # N SPIE B VIME, — R B 7E80H L J5 [
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. SHATINZIZER;, YEESMEIBTALE AL, BT IRIEE B i s b A (S A,
CY AL JR2Z RO

AC : BELZEBNAL . BHATINEEERS, YB3, sHITIREIE BB E SO, ACHT;
R0 B A AR EACH) H )52 78 T-BCDESINE . Jikis H 1) % .

FO : HPbrEfo0.

RS1. RSO: TAEZFAFasdliEsifr. Fk

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: jithibrEAL.
Bl : fREENL
F1: HFPfeEALL

P o FEFRELL. 1ZhR B LG LRI RINASACCH LA B A B PE . iR RongsaccH g4
Houar s, WPE L 2 2 INERACCH BN BN BE (BAH0M I, PAZA0

MM FE T (SP):

HERRARE e — S H &7 88 . B HHERR T AE N RAMBR R IO B . RAEEN G,
SPHIUEAALOTH, (A3 HEAR S5 b HOSHIE LI 4f, 5 FE08H~1FH S L7yl J& T TAE S 7 a4
1~3, HAERF R RX X, 5 FHESPAE 48 A 80HEL B K IK{E N . STC89C51RC/
RD+ &5 5 A ML HERR A2 [F)_EAE K, BIDEEE B NHERR S, SPYAERE K.
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3.2.2 WE BRAM (W32 E2ER, B4 E2INER, AMOVXifa)

STC89CH4RD+H. 1l W BR T 256 F I HRAMAL, IEERKL T 10247 I I
RAM, il [ £ 0000H~03FFH. 1 ] I35 FERAMFAR J5 ¥E AIAL 858051 B WL 1] AM554™ FERAM
7 A ], (HRASSEMPOT . P21, P3. 6. P3. THIALE. Y 4aiB=, WY ERAME T
MOVXFE 4], BIfEF” MOVX ~ @DPTR”E#”"MOVX @Ri"$§4Vji. ECIESFH, wlff
Fxdatafs B/ RBEIA], 0”unsigned char xdata i=0; 7.

R LA FERAMAR 75 1T LA 1] 52 4 B 75 47 % AUXR (it A8EH) H FIEXTRAMA 425 il o
STC89C51RC/RD+/AD/PWMAR I H Fr AILBOS L EE AL 7 FERAMAE B S 2% I ALE i i Rk T E 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 P EB /4 ERAMAR HX

0: PNFEEY JEMIEXT RAMA] DAAFEEX.
RD+ZA 51 5. F HL
7E00HZ3FFHEA TG (1024 774) , 48 FHMOVX @DPTRIE A7 ], it 400H ) Hbdik- 2% [a]
SR T AN ERE A7 2 (Fr400HHIG) , MOVX @Ri H A& 15 7] 00HFFFHEL G
RC &RFIH A HL
ZEOOHZFFFHEA 7T (2565715) , {1 FIMOVX @DPTR#E 417 7], #3 10OH () it 11k 4[]
KRV ) AR ERE A7 A (B 100HHLIT) , MOVX @Ri K BV M O0HFFFHER T

1: External data memory access. APEEEHEAENEISAEHN
AMER B AT 2R AT, 251015 1] Y EBH FERAM,  LEEFMOVX. @DPTR / MOVX @Rif
1§ I [R] X38.8052 5 F 1L

OXFFFF FFFFH
AT RAM
63KB
S RAM
64KB
0x0400
O0x03FF
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
ALEJEVn HH B 58 (¥11/6 St JRATA AT 5 70 1 20 B I, 756 B i e 4y i 8 72 10 1/3
) ESERE)
1: ALE is active only during a MOV X or MOVC instruction.
ALEAEATMOVX or MOVCHR &I A i Hif5 5, 4Pk 2. FRAR T R GRS HENT

SiAh, TEVI R N EYT RRAMZ AT, Fl P TR AE et Fl P R I I ESTC- ISP 4w P 4 o
BEE VR A Y RAUX-RAMS i, 401 R B R
BT | G Taear | BEEEts | T
ST FANCU P B 13 FERAM

[V] {EEHERT RIEE 48
R WY ERAMAT A

V] PSSR = ‘ EE)
| OEsrEARHE S T AN T ERAMAN AT
V| PI&pY FERAMETF

[7] aLERIFA{EF4. 50
[T T Bshid, F1. 0FFL 10/ 0 AR 32 E
7] Toe T~ %P8 P32 FERHER%: B FAEEFROME

m

] FE R RMR RS
R ashez A KiBAIE RS _
| TemE | er [ EZEwE |

MNHRBIMESE QL) -
i 18] N B9 FEXTRAM
ST IR D R AR A A A B (Y4 5 )

AUXR DATA 8EH; 2 H AUXR  EQU 8EH X
MOV AUXR,  #00000000B; EXTRAMFZIEN” 07, Hsz EEEAIN A N7 07 .
:MOVX A, @DPTR / MOVX @DPTR, AFE4 1] T5 1Al N FH i FEXTRAM

:RD+ %415 (00H — 3FFH, #:1024 %)
:RC %%1124 (00H — FFH, £256 =#77)
;MOVX A, @Ri / MOVX A, @Ri 54 m] EH V5 N EBY & IEXTRAM
ATHILTE S RD+ R A BeU 18 N4 R AUEXTRAM (00H - FFH, 35256 5-77) ;

TR A BT R AEXTRAM
MOV DPTR, #address
MOV A, #value
MOVX @PTR, A
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L0 N YT R EXTRAM

MOV DPTR, #address
MOVX A, @PTR

RD+ 41

; W #address < 400H, WIZEEXTRAM A28 07 B, Uilal4p3 BAENH, B FAESMTT
ILEXTRAM

; W #address >= 400H, NSV _EANMEY EIRAM 8(1/0 =5[] (400H—FFFFH)

RC Z%

. W #address < 100H, WJZEEXTRAM £72597 07 B, V5B FAENEE, 25 SRR
JEEXTRAM

o WA #address >= 100H, NS Z 05 AP EE L ANEY B AIRAM 81/0 %5 [8] (100H—FFFFH)

AR BT N JEXTRAM |, BLE 9%
MOV AUXR,  #00000010B; EXTRAMFEMHIALE A 17, 25 1135 M EXTRAM, AR ¢ 5

HEH P KRG H NANBT R T1/0 B0#E AR EXEZ DR X, A 5N R
EXTRAMGE bl FA s, Kbk E N7 17, 221005 ) e 3B 9 Fé EXTRAMER v A 7.

KREZAE
HSE AR B AUXR 2577 2 B A] BT 82 FIMOVX. @DPTR $5 417 0] b P 3554 F& [ EXTRAM, &3t itk
RAMZS 8], H47 8] Fi AP B0, WA R84 7 SRAM, 177 SEBRs FH 45 18]/ T-1024/256  #745, ]
A BELEK I SRAM 45 22, B4y 2:STC62WV256, 1620256, UT6264 25, FAMNIEF MOVX A,
@Ri / MOVX @Ri, A F84Vja kN #4 F FIEXTRAM, X #F H GE 1 7] 256 {9 FEEXTRAM,
BT 518 2 A HLAES .

MR BIHEZE (C EE
/% Viie N R IEXTRAM */
/% RD+ Z% 4 (00H - 3FFH, 11024 FF54 JEIEXTRAM) */
/% RC Z%14 (00H — FFH, 3:256 =454 JEEXTRAM) */
/* HIER R Re FAEAR A (C IEF )/

sfr AUXR = 0x8e [FUTRATE W EAUXRFLA F A BJAUXR - */
AUXR = 0x00; /%0000, 0000 EXTRAMAZIEO, Mk BH AR AL 90 */
unsigned char xdata sum, loop counter, test array[128];

/% RAE AU xdata BIRTELREES UL A BT R FEXTRAM/

[ HIEF N ERYTEINEXTRAM s/

sum = 0;
loop _counter = 128;
test array[0] = 5;
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/% B NPT FJEXTRAM */
sum = test array[0];
/* RD+ Z&41:
WS #address < 400H, WIZEEXTRAM 72~ 07 B, ViR BAENES, @4 E7Esk

HR A LEXTRAM
R #address>=400H, W LE U7 Y0P FAMET R AIRAM 851/0%%[E (400H-FFFFH)
RC #&%:
R #address < 100H, WFEEXTRAM 247 07 B, U5n4pEE LAEANE, &4 LIEST
B ILEXTRAM

iR #address>=100H, S/EV7RPH_EANEYEARAM B(1/045[H (100H-—FFFFH)
*/
281 ED7 A N ERYT R EXTRAM, e
AUXR = 0x02; /% 0000, 0010, EXTRAMOBZ 47 17, A% 1E1j5 MIEXTRAM, BAB g/

HEH P RGCNINSY B T1/0 80 H &R 2 PRAM X, A 5y R T
EXTRAMIZ 35 FA s, b B N 17, 2237 A 38 R IEXTRAMEL AT B 1.

AUXRAE R 5 &5 748

FrHBE RS, A REH “MOV. - AUXR, #data” 25, WMAEMASIEEEED “58, 5, AR
RUORABASLEAREE, Wik, S rBEAHE, HESmEEn <5, 5, A7, kA F
TR

B HUHDRRAS A DL AT A B X 1) (ST N384 FERAM)

4198051, NEBTCH JERAM, TfISTC89C51RC/RD+ZF L K AL #E3 CF & 1 RAM, /D3 P 1)
B P PO/ P2IEAE F s FH T AN BB N B T /0, A e 75 35 FH 01 06 B UM P9 367 FERAM.,
M2 P YRAE P L st ek, BT R TREJM S ELB5HR, it LASTC89C51RC/RD+Z 41 B i WM T fif ik
BRiE) R, HE DA DL ] P AE TSP R 4R 5 I i AT e 605 T L P9 B8 97 FERAM,  DAIA 31 58 4 3 2%
PLRTHIE 7= i i H

— M AN EEAE TSP FRE P i it e 158 5 AT L P 389 FERAM, - ERAIIREAT RV e AV JE B8 A2 e VR il
P JERAM, 47 JFAUXR. 1/AUXR. EXTRAM = 0, e B UL P9 359 FERAM, T 43R 2«

TEISP I #0871 $5 TEISP I #8715
“RVEVT IR YT ERAM” “ERR TR YT ERAMY
AUXR. 1/AUXR. EXTRAM = 0 |J& S0 ¥Fi7 o) 9 &B97 FERAM SRR T 8] T R RAM
AUXR. 1/AUXR. EXTRAM = 1 JEAEE ) AT ERAM A& S VFVT A YT FERAM

F1STC89CH1RC/RD+ Z2 41| B HLCHR AL LART [P . ML “ AUXRATAT- 2542 N S HPE” |, BHDR A ) LA 5
FA) P A 8 s B T A T LS
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STC89C51RC/RD+ R HI B 7 WL B4 FE RAME 7 A2 /7

;/* ——  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 F#4wfs T H EuliEst ————— */
/% ———  WREAERR P NZE T, W ERET EE A T STCRY R Y ———— */
P/ —— A REAE R | AR, WA SCE PR T STCH) BB KR */
#include <regb2.h>

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

sfr AUXR = 0Ox8e;
sfr AUXR1 = Oxa2;

sfr P4 = 0xc0;
sfr XICON = OxeS8;

sfr IPH = 0xb7;

sfr WDT CONTR Oxel;
sfr ISP DATA = 0OxeZ;
sfr ISP ADDRH Oxed;
sfr ISP ADDRL = Oxe4;
sfr ISP CMD = Oxeb;
sfr ISP TRIG = 0xe6;
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, 0xbHa, 0x5b, 0x5c, 0x5d, 0x5e, 0x5f,
0x60, 0x61, 0x62, 0x63, 0x64, 0x65, 0x66, 0x67,
0x68, 0x69, 0Ox6a, 0x6b, 0x6c, 0x6d, 0x6e, 0x6f,
0x70, 0x71, 0x72, 0x73, 0x74, 0x75, 0x76, 0x77,
0x78, 0x79, 0x7a, 0x7h, 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, 0xbh6, 0xb7,
0xb8, 0xb9, Oxba, 0xbb, Oxbc, 0xbd, Oxbe, 0xbf,
0xcO0, Oxcl, 0Oxc2, 0xc3, Oxc4, Oxch, 0xcb, 0xc7,
0xc8, 0xc9, Oxca, Oxch, Oxcc, Oxcd, Oxce, Oxcf,
0xdo, 0xd1, 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, 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, 0xdo, 0xdb, 0xd4, 0xd3, 0xd2, 0xdl, 0xdo,
Oxcf, Oxce, Oxcd, Oxcc, Oxch, Oxca, 0xc9, 0xc8,
0xc7, 0xco, Oxch, Oxc4, Oxc3, 0Oxc2, Oxcl, 0xcO0,
0xbf, Oxbe, 0xbd, Oxbc, 0xbb, Oxba, 0xh9, 0xb8,
0xbh7, 0xb6, 0xbb, 0xb4, 0xb3, 0xb2, 0xbl, 0xb0,
Oxaf, Oxae, Oxad, Oxac, Oxab, Oxaa, 0xa9, Oxa8,
Oxa’, 0xab, Oxab, Oxa4, Oxad, OxaZ2, 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, 0x6e, 0x6d, 0x6e, 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

&

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, Ox1a, 0x1b, Oxlc, 0Ox1d, Oxle, Ox1f,
0x20, 0x21, 0x22, 0x23, 0x24, 0x25, 0x26, 0x27,
0x28, 0x29, 0x2a, 0x2b, 0x2c, 0x2d, 0x2e, 0x2f,
0x30, 0x31, 0x32, 0x33, 0x34, 0x35, 0x36, 0x37
0x38, 0x39, 0x3a, 0x3b, 0x3c, 0x3d, 0x3e, 0x3f,
0x40, 0x41, 0x42, 0x43, 0x44, 0x45, 0x46, 0x47
0x48, 0x49, 0x4a, 0x4b, Ox4c, 0x4d, Ox4e, 0x4f,
0x50, 0xb1, 0x52, 0x53, 0xb4, 0x55, 0x56, 0xb7
0x58, 0x59, 0xb5a, 0x5b, 0x5c, 0x5d, 0x5e, 0x5f,
0x60, 0x61, 0x62, 0x63, 0x64, 0x65, 0x66, 0x67
0x68, 0x69, 0x6a, 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, Oxa2, Oxad, Oxa4, Oxab, 0xab, Oxa’7
Oxa8, 0xa9, Oxaa, Oxab, Oxac, Oxad, Oxae, Oxaf,
0xb0, Oxbl, 0xb2, 0xb3, 0xb4, 0xbb, 0xb6, 0xb7,
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0xb8, 0xb9, Oxba, 0xbb, Oxbc, 0xbd, Oxbe, 0xbf,
0xcO0, Oxcl, 0Oxc2, 0Oxc3, Oxc4, Oxch, 0xco, 0xc7,
0xc8, 0xc9, Oxca, Oxch, Oxcc, Oxcd, Oxce, Oxcf,
0xdo, 0xd1, 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, Oxfe, 0xfd, Oxfe, 0xff,
0xff, Oxfe, 0xfd, Oxfec, 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, 0xd1, 0xdo,
Oxcf, Oxce, Oxcd, Oxcc, Oxch, Oxca, 0xc9, 0xc8,
0xc7, 0xco, Oxch, Oxc4, Oxc3, 0Oxc2, Oxcl, 0xcO0,
0xbf, Oxbe, 0xbd, Oxbc, 0xbb, Oxba, 0xh9, 0xb8,
0xbh7, 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, 0xT7c, 0x7h, 0x7a, 0x79, 0x78,
0x77, 0x76, 0x75, 0x74, 0x73, 0x72, 0x71, 0x70,
0x6f, Ox6e, 0x6d, 0x6ec, 0x6b, Oxb6a, 0x69, 0x68,
0x67, 0x66, 0x65, 0x64, 0x63, 0x62, 0x61, 0x60,
0x5f, 0x5e, 0x5d, 0x5c, 0x5b, 0xbHa, 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, Ox1d, 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

1
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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;
1
else
{
OK LED = 0;
ERROR LED = 1;
1
}
while (1) ;

3.2.3 AIIMERY B 64K Bytes (FFTh) #1712
STC89C51RC/RD+ A& FI| Fi i WL AT #7 FE 6 AKBAN s B A7 1% 24 A/O LI I RE 1. 7 Ia) B %k
WAL INIE], WRIEKRDIE 5 54 24

MOVXHR A7 M P38 AR N R, 5 EAEAMEI R WY 10247 1TEXTRAMES , DA 15 B 354
Zug, UL EBEE RAATEVi R EIER F AN RS 44- A 2L.

=
. . S | STC89C51RC/RD+Z %)

MOVX A @Ri BEE L LEAMBEI A I ERAM, (SArihl) EN Enge | 1 12

MOVX A,@DPTR (2% L7E4MBEIF P ERAM, (1647 hhl) %N Bnas| 1 12

MOVX @Ri,A RN IB AR MBI YT ERAM (847 i hik) 1 12

MOVX @DPTR A |Zng$i%i@ i AEAMI A 3 ERAM (1642 hik) 1 12
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3.3 $FIRINREF 775 (SFRS)

REER T RE 7 A7 4% (SFR) & FH SRS B 9 & DR b AT A o . il M WL 000 4% 1) 27 A7 48 AR
DAL, MR IIAEAIRAMIX . STC89C51RC/RD+ £ A1) ¥ LA G Ik Th e 25 17 #% (SFR)
55 P R 128 7 T RAMSALL L F AH A (1 b ik Y R, 7048 FH 8OH~FFH, {HARFIR Th 6 27 47 4% (SFR) 242400
B FhER2 5 ) .

STC89C51RC/RD+ 2 ¥I| H i LI FF IR D e 37 A7 2 44 PR St bk B R i 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
Xxxx,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
0AOQH 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{jﬁiﬂ:

R AR S BRI A T LU AT AL, ASREWS Bl STERR I ANTT LLBEAT A R A
R B T AR ) ML 0513-5501 2928 / 2929 / 2966 {6 0513-5501 2969 / 2956 / 2947 59
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- =
7% T T I R RS Lsp | HLh
PO Port 0 80H| Po7 | Po6 | Po5 | P04 | PO3 | PO2 | PO.L | PO.O | 1111 1111B
SP HERGARED 81H 0000 0111B
DPTR [DPL|  Bddssr (L) | 82H 0000 0000B
IDPH|  spigsest o) |83H 0000 00008
PCON MR H 2 748 |87H [smop|smopo| - | PoF | GF1L | GFo | PD | iDL | 00x1 0000B
TCON SEI SR 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 L8 A 27 7 7% |8BH 0000 0000B
THO JE I 2015801 27 f7 A% |8CH 0000 0000B
TH1 SEIN &5 181 75 174 |8DH 0000 0000B
AUXR HhBh A AEE 8EH| - | - | - | - | - | - |EXTRAM| ALEOFF | xxxx xx00B
P1 Port 1 90H| P17 | P16 | PL5 | P14 | PL3 | P12 | PL1 | PLO | 1111 1111B
SCON B %478 |98H | SMO/FE | SM1 | sM2 |[REN | TB8 | RB8 | TI | RI | 0000,0000
SBUF PO ¥R e | 99H XXXX, XXXX
P2 Port 2 AOH| P27 | P26 | P25 | P24 | P23 | P22 | P21 | P20 | 11111111B
AUXR1 B A7 A1 A2H| - | - | - | - |er2| - | - | DPs |xxxxOxx0OB
IE R r A A |A8BH| EA | - | ET2 | ES | ETL | Ext | ETO | EX0 |0x00 0000B
SADDR | MLt 4% 61 77 77 2% | A9H 0000 00008
P3 Port 3 BOH | P3.7 | P3.6 | P35 | P3.4 | P3.3 | P32 | P3.1 | P3.0 | 1111 1111B
IPH AR S5 2 2 A7 85 | BTH | PX3H|PX2H| PT2H | PSH| PT1H| PX1H | PTOH| PX0H | 0000 0000B
1P PR e A A7 RME [BBH| - | - | PT2 | Ps | PTL| PX1 | PTO | PXO |xx00 0000B
SADEN | MALHLhEHEE 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
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= o
e sk i s LA K FF 5 s 55t
TL2 Timer/Counter Low Byte| CCH 0000 0000B
TH2 Timer/Counter High Byte| CDH 0000 0000B
PSW | #Jpik&s %74 |DOH| cv | Ac | Fo | rst|Rso| ov | F | P |00000000B
ACC Sinds EOH 0000 0000B

WDT_CONTR| & 1 #I%F 74 |EIH| - | - | EN.WDT|CLR WDT [IDLE_WDT| Ps2 | Ps1| Pso |xx00 0000B

ISP_DATA | ISP/IAP ¥#s %5 472% | E2H 1111 1111B

ISP_ADDRH | ISP/IAP w8 il 75 17 4% | E3H 0000 0000B

ISP_ADDRL | ISP/IAP {&8 i Hii- 75 £ 4% | E4H 0000 0000B

ISP CMD | ISP/IAP fis425478s |ESH] - [ - [ - T - T - [Ms2]MsL] Mso |xxxx x000B

ISP_TRIG | ISP/IAP fix & fih k Zr 47 %% | E6H XXXX XXXXB

ISP_CONTR| ISP/IAPFsH2ifEds | E7H [ISPEN]SwBS[SWRST] - | - | wr2 [wr1]wT0 |000x x000B

P4 Port 4 E8H| - | - | - | - |P43|Pa2|Pa1| Pao |xxxx1111B
B BE 745 FOH 0000 0000B

ST B A B — T X805 1B AL ) — e B A B
1. EEFit#EE(PC)

PRV BB PCEMFE R MST Y, AN T-SFRZF. PCFK1667, J&4 1 TH Rz HI45 4
AT B 35 A7 35 . A HL BB E AL 5, PC=0000H, 5|5 A HLIWEE 7 19 B e H GG AT 72
J¥ o

2. 2Ma&(ACC)

S INFFACCEBOS 1 HL A WL i FI I 2r A7 2%, Al HAREA. W H TS AR iz
CAES (PN s e a2

3. BE

BAFfras (L AEMERIEE S b AU S RINEGSAR S MUL ABHR 440 F N5 AM 25 £7 25 B
HISKLTEAT 5 B3R, s A 16AL AR T A TBAEAT, & T T AFTAEB . DIV ABF5-4 HIB
BRUAA, BEERGAFTRAEAS, REUFIMAEBT . A7 45BIL nT AR B A7 35 A7 4%
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4. BFRESFPSW)EERS
SFR name | Address |  bit B7 B6 B5 B4 B3 B2 B1 BO
PSW DOH name CY AC FO RS1 RSO ov F1 P
CY : trEfr. BATINEZER, Am A BIBTA A HEA, BT IS B i A A AL,
CY N1 Rz A0
AC : HECIEHBOAL. HEATINRIZ SN, MBI REAL, ST IR s B3 A AL, ACHT;
RZ N0 BB bR EACK) B 2N T E FBCDRS vk Jis H %,
FO : HPFrEf0.
RS1. RSO: T AEZfFaedl ks 4r. RS1. RSO: T AEZFfFoedl e, R

RS1 RSO 4 Hi A 1R AR 27 A7 23 41 (RO~R7)
0 0 0ZH.(00H~07H)
0 1 1#H(08H~0FH)
1 0 240 (10H~17H)
1 1 320 (18H~1FH)

OV : i thAr &N

FO : HPbrEfil.

Bl : fREAfL

P ZHEARENI. %FRSALIELART B geacCH LN E 2R PE . an S EngeaccH 14
Bt WPHEL: 2 RIasACCH KB R (B4E0N) I, PALNO

5. HE#KFE%T(SP)

HWERRAREN & — 8L L H & 74 . Efam i HERR TR P RAMBR AL B . RARNG,
SPHIUEALALOTH, (EASHEAR S L HOSHIE LI 4f, 5 FE08H~1FH I/l JE T TAE & 7 a4
1~3, HERFRF PR X, 5 AT SPAE 2 A8 A80HE K I{E N H . STC89C51RC/
RD+ 251 8 A WL HERR 2 0] E A KRy, BB BOE TR NHERR S, SPI R K

6. $IBI54H (DPTR)

4845 (DPTR) & — 1641 & H A 47 4%, HDPL (K84z) FIDPH (155 84%) 2H i, Huhk 2
82H (DPL, fikF~717) FI83H (DPH, /1 17) o DPTR/ZAL G805 LHLH i — 1] LA B it 4T 1667 454 1 23 47
P8 M9 ] 43 W DPLIRIDPHA%Z 515 HEAT 4 . STC89C51RC/RD+ & F1) B4 Fy WA W AN 1647 K HE 6 41
DPRTOFIDPTRL. X P4 /™ B4 456 L A [F] — ANk 2= (), Al @ 1 B DPS/AUXRI. Ok F H AR 8
EOEACTTE R
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STC89C51RC/RD+FHF18051 Ffy il XUEHEIEET Refk Dy o 47 o
Mnemonic| Add Name 7 6 5 4 3 2 0 | Reset Value
AUXR1 | A2H |Auxiliary Register 1 | - - - - |GF2| - DPS| xxxx,0xx0
DPS DPTR registers select bit. DPTR ZifFEasik+iv

0: DPTRO is selected DPTRO#Y 1% $&

1: DPTRI is selected DPTR1#% % 4%

R F B HLA AN 16-bi tWE 541, DPTRO, DPTR1. 4DPSiE 47 Y0, 6 FEDPTRO,
MDPSIE AL N LI, EFEDPTRI.
AUXRIFFIR DB 27 A7 25, AL T-A2HERJT, A A7 A T A 7R $i - PR U7 ). {5 BH T-DPSAiz
KL Fbit0, HOFAUXRT 2547 % F INCHG 4>, DPSHLAH 2 [ 4%, 1048 i1 85 i 1745 0, RIAT S E XY

W e Er I HRE D) 4
VAN IReie
T HAREIR D) RE B A7 A8 2 X
AUXRI1 DATA  0A2H
MOV AUXRL, #0 - LIS DPS 40, DPTROAG %
MOV DPTR, #1FFH - B DPTROA 1FFH
MOV A, #55H
MOVX @PTR, A ¥ IFFHER G B 550
MOV DPTR,  #2FFH : B DPTROA2FFH
MOV A, HOAAH
MOVX @PTR, A B 2FFH AR G B H0AAH
INC AUXR1 . IS DPS /Y1, DPTRIA 4%
MOV DPTR, #1FFH . BDPTR1A1FFH
MOVX A, @PTR  ; EEDPTRIZMEFREE 48 nl I IFFHEA ST N 2%, R N#sAZE y55H.
INC AUXR1 - JEEDPS 50, DPTROA %
MOVX A, @PTR  ; EDPTROFIMEFE £ 48 7] I 2FFHEA TG N 2%, B N#sAAE H0AAH.
INC AUXR1 . IISDPS A1, DPTRIA 4%
MOVX A, @PTR ; BEDPTRIZMEFRET 48 M A 1FFHER ST N 2%, RN#sAZE y55H.
INC AUXR1 - JEEDPS 50, DPTROA %
MOVX A, @PTR  ; EDPTROFIAEFE £ 48 7] I 2FFHEA TG N 2%, B N#sAAE H0AAH.
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F4E STC8IC51IRC/RD+ZF B K HEII/OO %4
41 1/OOBMARMITIERKX KA EN D

VOOfE
STC89C51RC/RD+ Z 41 5. 5 HLETA 1/O 135 Gl P4 1) A 3Fh TAEZRAL: #EX ) /55 4
hr#EBO5 1 A=)« AN (EFHD BT IRHH DiRE . STC89C51RC/RD+Z 41 . 4 #l
HIP1/P2/P3/PAL AT Ja NUHEX A /55 Edr (f£4:8051111/01H) #ixl, PO BN fF&
giﬁiﬁiﬂjo POE NS IS, AHN ER R, fENT/00 I, S5 In10K-4. 7K -4 H
STC89C51RC/RD+ 15V 5L ATLATPO 1 (198 FELAE B R M 12mA, oAt T/0 11 )% FEL IR B K A 6mA .
STC89LE51RC/RD+I3V 5L K AILATPO 1 ()98 FEL It B R 8mA, oAt T/0 1 [ FELIR B A N 4mA .

41.1 ENEO/58 ERmE R E

VO 7] 11 445 TR0 T R 4 L RO\ S R T /S 7 B8 B A IR RS o R Ry 243 1
SO L SRS SRS, SO VEAh RS B LR . S R O R, IR S AR AR,
TR 24 KR LA o LI T 37 bt s P R [ P T

TE3A B A d, A A RSOy “39 bR, MO N 1 H 3 A St
UBFFTFF o b SRS R 5 o SR04 v SO ) L o SR — A S Bt A 1T ey b 32
BT R FEH, 59 R MR LR ERRIRES, A T XA SRR T, AN E
WA A5 OV FRL TR A A5 5 D e e P IR 3 ) TR LR LA R

B R R, BN WIS ERT 4B OB, S4B MRS, XAMRE
{9 E 2 A AR 8 1L e BB L R A H T

HIA EREBAERRN BT . AU BT R OB LKA R, XA R SR R v XX
1 11 B AEOFB A L5 B, 24 R A R ILA , T _E 54T TF 202 AN ol LI £S5 5] A0 % 653338 44 |-
P T

Y] 1 H 2 B

Vce Vce Vce
2 4~CPU
Fi TD—d 5
. . @
D%ﬂﬁﬁﬁ_bc ¢ " ' Vi PR ISR P 2 12mA
(POTT), A
AN W P
AR < T
HEXL 146
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STC8ILESIRC/RD+ R B H {3V, UK A AE SN ESVHLE, K247 i 5]
R Vee, XA SFEESIMODIZEFE. B, @UCREAEAEX A DR b R 3V EL R HL S|
IsVELE, dnAE RS, ZERA R, B TR RR B, B AR e R

HEXUE HT A — ST P FL

XU LR AMRRAS |, 28y 17, A ar s R AN IR A AR

4.1.2 FiwsmticE (PoO LB EMNEATHRER)

PO FHEAM G TITRER, H“POEBMEL/00K, FAMIN10K-4. 7KEY EHidBH, 4PO
AR Ry /B E B SR A I, A A bz s R .

M O BE R AORT, FRRHIH XA TE L fihE . JEA— NZEHEHN, XMHEE
HRUBE NS Ed, — ol A MESVee., MRAMEE ER B, FFIRIIL/0MEassh
BRIRAS, R b g e B AR IRAR A T/0 R m VE A NT/0 0 o X A5 2T 42 -5 U A
M. 4 im OECE R ERFTR.

TR 145 A — A TP HLES

jrgm|
5 | fiEn

TEFLFL AT AR Z12mA, g IR

8

K <

T IE R

T (PO _E s A 5 TR 20)

KF1/000 B = S5 0
DR P BT/ 00 B RIRLE, Ja RIZ
AL T/0 ARAS Sz A ACRAS B, ST, SEPRE A IR, AR — R T,
K 1THI805 1 B HLIE B KR T, B BT IR =18 4 )5 SRR AR, MhE BT
SRR H R A A i, SR AT REEEAN T, IE#E T R R R E AR E S I B2
VEFE 2 L, FEsix T .
A LSRR A IR, 0 b H E 0K T
AL AP FE I RNPN=AR A, WA N b e BE, HSe B S 2 KM, I/00 8% -
EVEDNIOLEN N

SRR T, SR
KIA L& X BHLED & % — AR B BRI FERE, 2210 1K A B A FR v FRLRE, /b3
Tn470Rk U LA
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4.2 K/ #IEFRTNRE T FRs VAR, PAORYER

XFSTC89C51RC/RD+Z 5 B K HLHIPA I F 190, an TRl 1) % MEAIP1/P2/P3 0, FF H¥ywlfr 3
3k, PAR)HiBEESH.

P4 1R lEAEES |, PACT P — s el A SHhk,  Arhhbin R
(DA - P4.6 P4.5 P4.4 P4.3 p4.2 P4.1 P4.0
Az bk EFh EEh EDh ECh EBh EAh E9h E8h
CiEs:

#include<regbl. h>
/ASTCHT A FE T #RA] R AL B A b Sk s/
/HHT IR IR T B A A A A a0 R 77 U B bk R AT/

sfr P4 = OxeS8; /*CTE 5 T A BIPA D RSBk T BE 25 A7 2 Hb ik /
shit P40 = Oxe8; /%CiE = A BIP4. 0 A Hdik+/
shit P41 = 0xe9; /%CTE S A BIP4. 1 O dlk*/

shit P42 = Oxea;
shit P43 = Oxeb;
shit P44 = Oxec;
sbit P45 = Oxed;
shit P46 = Oxee;
[*LL_ENPALTHCIE 5 Hudik 75 s/

void main()

{

unsigned char idata temp = 0;

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

66 T 38 [E S T PR A A KMl 0513-5501 2928 / 2929 / 2966 f£ 3. 0513-5501 2969 / 2956 / 2947



STCBICSIRC/RD+ZRHH T HIIEFE B 773 :www.STCMCU.com  HR % ##QQ:800003751 STC — A¥RiE K 98051 & F WL Bt 24 ]

LGRS
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
;PL EoAPAR L 7 EH
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 ;P42=1
CLR P43 ;P43=0
SETB P44 ;P44=1
CLR P45 ;P45=0
SETB P46 ;P46=1
NOP
MOV  C, P46
MOV P26, C
SIMP  MAIN_LOOP
END

¥¥: STC90C58AD/STCIOLESSAD Z B (P4 1 Huhk #ECOh

P 0 L A T R A ]
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4.3 STC89C51RCEF & K HALE/PASERIEI/IOOERAINIEE

STC89C51RC/RD+ £ 41| # - HLHDRR JeP4. 511, AALEE . T 90CHR A (IALE/P4. 5% JHIBE A] 1
I/0F1P4. 5, WA g FHAFALEE 1, BRI RMFALEE . A~ 5 HEIP4. 510, HEBE#R90C
BRI B WL, BEEReS: S R ZESTC- TSP RS S ALE pinik e NHIVEPA. 5, 7EkEF
F A2 P I FESTC- ISP FE RS 1% I ERIN 2 /E WALE pin. BARGE W T EFIR:

AR | N EEeaT | SEEEte | 7

[V] #ERERT CIRiEE E £

(V] PR ERA TR 1 || ALERAIF) Dh BELEF

] Oigrm A EE S T T | e ALE4{EPA. 510{#
] SR ERANEIF ANidk: AR NALETHREH

m

(V| ALEREDFR {EF4. 500

| oo BEhed, FL 0/PL. 1 50/ 04 B SR
(7] T T~ #tF8 P32 FRHER%: B FIEEFROMEE

] I EENRERIIS

PR A RIERE (R v
| THsmE || Bt || EBEE |
| temmosElR | | aEsesh | EEEA(3 3 4

VSR T HEAPE IS BRI
O S EF FE  BhESF RE T Ha s

T TH A& STC89 2R 41 . i HLHDRR ATOOCHR AS [ BT, = BEIX I 7EP4. 6/P4. 5/P4. A=ANE AL .

R ot & _
HDRSAS ¥4 V] (PDIP-40) 90ChR A & i el (PDIP-40)
N T2/P1.OC]1 ~ 40V
. cC
T2/PLOC] 1 40— Vee = o =
T2EX/PL1]2 39—1P0.0
P1.2]3 38—1P0.1 P1L2[]3 38—1P0.1
PL3[]4 ) 37[1P0.2 P13[]4 o 37[P0.2
PL4]5 O 36—1P0.3 PL4AC5 O 36 —1P0.3
P15C]6 = 35 1P0.4 P15C]6 3 35[1P0.4
PL6 7 B 34F1P05 PL6C]7 1 34FP05
PL7C—]8 A 33—1P0.6 P1.7C8 N 33[1P0.6
RST9 o 323P0.7 RSTL 9 o 321P0.7
RxD/P3.0 ] 10 - 31 JEA RxD/P3.0 L 10 o 31[1P4.6
TXD/P3.1 11 E: 30 ALE TxD/P3.1 11 Jif23 30[JALE/PAS
INTOP32 12 &~ 201 PSEN INTO/P3.2 12 = 20[—1P4.4
INTI/P33[J13 = 28 1P2.7 INT1/P33[]13 281P2.7
ToP3AaT1a = 271P26 ToP34a 14 = 27P26
T1/P3.5C]15 o 26—1P2.5 _T1P35[]15 o 26[—1P2.5
WR/P3.6 16 S 25 1P2.4 WR/P3.6 (] 16 N 25 1P2.4
RD/P3.7 (] 17 O 241pP23 RD/P3.7 (] 17 O 24P23
XTAL2 ] 18 23[pP2.2 XTAL2 ] 18 233pP2.2
XTAL1 ] 19 22[P2.1 XTAL1 |19 22[P2.1
Gnd 20 21—P2.0 Gnd 120 21—P2.0
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4.4 —Fhea R = iR E IS B IR

Vcce Vcce
R1
10K (3.3K~10K) ﬁRB
/00 . [} t

R2
15K (3.3K~15K)

i

R 5 b, #icn EREPARL(3.3K~10K), WA 7 s FHR1(3.3K~10K),
AU R2AEAELSK L L.

5 RS EMEBRSGIVAVEHIIOORE

SVEA F WLERESV 8 N NS, B IESVEA F MR SZAS 75V, W7EZI/00 EaiE—
ANPGRS AR, BRI . ANERAS S R T A A LR R AR, T/00 R ER b
B, FLARI/OIDIRS R EF; AEME 5 EE NN S8, I/0084HAL#E0. TV, /NTF
0. VIS B4 - WL T/0 FDIRAS RAK B o

avit a0 e A DX AL

SVEA Fr WLE S VEs VRS I, NPT IE3VEA R LA ZA T 5V, A —/NPN=AREIR
5, R
5V

10K

1
|
X svatrion
2K

STC89C51RC/RD+ £ F1|5VE F % 3. 3v%§1¢H§‘, AP IES. VAR A SZAN T 5V, AR
f15V B HLPO [ 55 BE —AN0~330Q I BRI B P 33.3V S AE1/0 1, AHM 3. 3VESET /0 4h &
10K L4 BB 23, 3VERHFHIVee, IXFERHLFAS. 3V, KPRV, MAKHE —TIER.

3.3V

3vik Lo F gt S

10K
0~330Q
STC89 £ 415V H - HLPO [ [ 1— 3. 3VasfFI/0M
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4.6 /OO EFEIRFLEDEAL B R F £ % &

/
[ a0 vee
[ ]pruTeex PO.0/ADO Lo
[ [ PO.L/ADL 1/0
| ] P0.2/AD2 10
0

[ PO.3/AD3 /0
I [ PO.4/ADA %)
| I [ PO.5/AD5 1/0
[ R PO.EIADS raf [Re] |raf |ral [re| |ref [r7] [rs[ | RI-RSFHAE

9 |RsT P0.7/AD7 > o IS
: - al bl c| df el f] g| dp 7\347OIZAZZ
[ rxorrs.0 EAIP4.6
[Trxorrs ALE/P45
[=]inTors.2 PSEN/P4.4 H o H o H N H o
[=]inTupss P2.7/AD15
T rose 02 6/ADLS com1| comz| com3| cowa

15 |T1/P35 P2.5/AD13 5{%1 E%l 531 %1
5] WRIP3.6 P2.4/AD12 D W A
[Trorrs.7 P2.3/AD11
] xTAL2 P2.2/AD10 T/0 0 Zh AR AN 44 3

9 |XTALL P2.1/AD9 [ 22 5 2
] FA AR 2% v B 14
[Z0]end P2.0/AD8

T/0 I Zh A SRS B B I, AT LK
s NI E RIS, HONFRIRTIAE, &

AT BA—

STC89C51RC/RD+ FRISVER F #TLATPO I A VEE HAL it B R A 12mA,
HABT /01 (1738 FL I $pe K 6mA
STC89LES IRC/RD+FI3VHE F #LATPO I I E HA 7t e K A 8mA,
HABT /01 (173 F i dpe K 4mA

1/0 LED1 A
LED2

1/0

10 LED3 A

10 LED4

R

e H

AR WAF AN

R4 BLEE 2B

VCC

COM1| COM1| COM1

H.H.H. 5,

EDIRL 4K7
ED2R2 4K7

COM1

[

a c e g

M

R5-R12 HE [ FHAE 1K

N—

I/0 s A F R a4 3
H A B0 5 5 2 o % ]

70 T I L R T AT PR ]

SHL: 0513-5501 2928 / 2929 / 2966

f£3: 0513-5501 2969 / 2956 / 2947



STCBICSIRC/RD+ZRHH T HIIEFE B 773 :www.STCMCU.com  HR % ##QQ:800003751 STC — A¥RiE K 98051 & F WL Bt 24 ]

EOE TR

5.1 FtFK

THETT FGR R M R AR S PR SD E . SaETT RUE T B R R IEA B
st AR PR 2, SRUEAN H IO IUE AR FESTCH A AL i) -1k 77 X mT M3
N

SLRISTIE
© HESUE
o[RS
© AfFAR L

HAXE T4k

A3k

(DASSIR

5.1.1 Bt

SEEPFHEWARSLRIEL, BRI A EAEA T HiRh B S FE i ERL KA
Iy

. MOV A, #70H

IX 2638 I T RE W ST BB TOHAL 125 1) B gsArh

5.1.2 HESut

EEFEFH TR, B BRERIEGS B IES e S E ot . BT a7 AR Rk
KRR IR A28 . N B 27 AR B A bk 22 1) o L TP R Bk T B8 2 A7 28 R0 A H ik 23 R) A RS
BT U7 51 .

uWl: ANL 70H, #48H

FKRTOHF TR I 5L B 48HAT “ 57, 45 BAFMAETOHR o . o 70H y B H2Hh
hk, o N B BUEAT A 2 RAMA 1 — N EAL TG

5.1.3 (&St

8] % F-hE R FROERRIBT AN “@” FF5kFon. B, BRI HIBIEZ40H, A EIEE
A 40H . T Bl & 5085 955H, AW NE4:

MOV A, @R1

FEHHESSHAE L B BN as
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5.1.4 FFsE3ut

FATAE TFHE RN e B TAEF A 2sR7~R0. ZUNESA. B T8, Ml 75 77 88 fI kA7
AT E . A P AA 8 RT~ROMFE AW K307 %8, ACC. By DPTRAMHA 7 CRa & 7E4E
St Hitk, FfFEES St s RS Ty,

AT B TAEIX (R B AL IR A E 2 A 25PSWHT RS 1. RSO E . 84 B VEBUE E %7
TEARYIHE 0T TAEX I 2 A7 58

. INC RO ;(RO)+1 — RO

5.1.5 fEx St

RS T HE AR P T B PCH (1 2 B 598 2 58 — 754 I B, a5 R N i 4R
LR L. Fe R AR N B AOHhE, PCHR BRI R 3L AL, F54 5 A
EAR AR . T H A2 A TP S ik iy 5, B DA A Sk 5 SRR 9 AR X 3
bke WF N RFS AL FTRER R ITE R +127 ~ —128. XM A THBES .

. JC 80H ;C=1 Pki%

FoRAEHAAICNO, WIREFIHEARPCHIIN A AN, BIAER . HHAACH1, MEIPC
v R B D B L, 0 i #2 5 80H G BT A5 A 45 AT MiZ RS 4R 2 10 B Bt

5.1.6 THEF 4t

EARNEFHE 0, SR ERER TR E — NME R R R ME AR bR A A A . AR RE AR,
BE SN R, 4R N el . AR hE A AE 2 T B 2 PO b bl 25 17 e
DPTR.

e MOVC A, @A+DPTR

TR BN W R ey, HARSHIEEFFLSDPTRAF BN A0, Hah RAEA#RE
ook, BOHZ oo A UE N R INERA.

5.1.7 (LSt

AL T hk 2 Fi e — S P R A7 it 2 RAMANRE 2K I RE B A7 28 AT AL (R I -0k o 7EHEAT AL
BAERS, BT REALALCIE A E Bongs, FRAMERE A Bz fthhl, ARG HRIE
T M B Z A BT AL A . ALl 5 7 B S B T b e e —FF, BB ERAE
N CAIX 4y, A FH A Ry i

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

———— 5% EB05 15 & Y 7E & H A

WAL e 2K,
L Ha s a8 4
2. FARBAERIR S
3. WA IR L
4. BRI RS IR 2

5. i /RAABRIFIAR L -

STC89C51RC/RD+ A A . {482 RG AT 43N

4 ; I i
Pl REA KGR G T R IR ficsi 12THIB05L || STCBIAFIFEGTIA
B4 AT BT 5 i || ) 4825047 B 75 I 4
B % SR 4 l ¢

e . FA7 | 128 6l ElEES
iz iR ot |pmotianite| et [

MOV A Rn AAE AN FEIEN B 1 12 6 21
MOV A, direct EL 3 B 50 B BAE IE N BRI 2 12 6 2%
MOV A @Ri R BERAM A () 8 N 2 2% 1 12 6 21
MOV A #data DALFCPNEYIIE 2 12 6 2%
MOV  Rn A F A N PR IE N ATAT 1 12 6 21
MOV  Rn, direct B B bk B0 R AR O\ B A 2 24 12 21%
MOV  Rn, #data WAHIEA S PN Y= 2 12 6 21%
MOV direct, A IR RS v NIE k3 b R 2 12 6 21
MOV  direct, Rn P AT 4 N 793R N B L T 2 24 12 20
MOV  direct, direct  |ELEHbbE S AR IE N ) — A E LT 3 24 12 21
MOV  direct, @RI |IAFERAMA HI A% N BRI BT 2 24 12 2%
MOV  direct, #data |37 RI#i% N B HbE BT 3 24 12 21%
MOV  @Ri,A FINE P 21K T EERAMEL TG 1 12 6 215
MOV  @Ri,direct  |ELFEHLIE B CEEE N (A FERAMER T 2 24 12 21
MOV @RI, #data |37 BI%i% N\ ] ERAMF G 2 12 6 215
MOV  DPTR,#datal6 |164737 B %i% N\ kil 25 77 2% 3 24 12 2%
MOVC A, @A+DPTR |PADPTRAyE HhbikARdik -1k 80 50 vh f $dhe o6 N B s 1 24 12 21
MOVC A, @A+PC  |LAPCyZE ikt A5 bt - hib B8 e b i B 26 N B n 4 1 24 12 2%
MOVX A @Ri BT 4 EAEAMBI T YT ERAM, (8h7thhit) BN Bmad| 1 24 12 21
MOVX A, @DPTR [ FAEAMBM WY FERAM, (1667 hk) iz N Bmss| 1 24 12 2fi%
MOVX @Ri, A RINASIEIT AR FAESMTE T Y ERAM (8f7 k) 1 24 12 2%
MOVX @DPTR,A  |RIN#IEZE FESMTR ) T ERAM (1647 R 1 24 12 21
PUSH  direct ELF b B T b R RO TR N AR 2 24 12 21%
POP direcct AR I e b 5T 2 24 12 2%
XCH  A/Rn 7 AF o5 RN A e 1 12 6 21%
XCH  Adirect [EE7: b RS WS | E St 2 12 6 21
XCH A @Ri B E2RAM S B AR A HHe 1 12 6 21%
XCHD A, @Ri I EERAMIFIR Y 2715 5 BN As 22 46t 1 12 6 215

P 0 L A T R A ]
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HARBELRIES

- . o LA | e b/ LA |k
et e . s ol o e
ADD A, Rn |Zffas N AEEN RIN#E 1 12 6 2%
ADD A, direct | F $zehh ik B o0 A BRI E BUn s | 2 12 6 2%
ADD A, @Ri |[A3RAMA [F s n 2 2N 4s 1 12 6 2%
ADD A, #data [SZRIHNZ] 2 s 2 12 6 245
ADDC A, Rn |aifEds WA HERLINE] S s 1 12 6 21%
ADDC A, direct |E fztthhl 5y )y S A b AL E] R ds| 2 12 6 21
ADDC A, @RI |[AHERAMA 24l #EA7 N3 20 4% 1 12 6 21
ADDC A, #data |32 EIECHBEAL NS 2 hn 3% 2 12 6 2%
SUBB A, Rn |RIN&H AT FEHENE 1 12 6 21
SUBB A, direct [SN&%H (00 ok B b BT N | 2 12 6 21
SUBB A, @RI |Z0a%H fE O jsk B HeRAMH ) Y 25 1 12 6 21
SUBB A, #data |Znasaf i Ao or RI%L 2 12 6 21
INC A EiiE il 1 12 6 21%
INC Rn AL N 1 12 6 24
INC direct LR T 2 12 6 20
INC @Ri B EZRAMER 7T 1 1 1 12 6 2%
DEC A EYIIEl 1 12 6 205
DEC Rn Byl 1 12 6 208
DEC  direct [EE3: LY A 2 12 6 24
DEC  @Ri [F] 2 RAMER T8 1 1 12 6 2%
INC DPTR  |HuhkZF A7 45DPTRANL 1 24 12 2%
MUL AB A3 LAB 1 48 24 215
DIV AB AR DAB 1 48 24 21
DA A FUINAR Tk o) i R 1 12 6 21
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WARRIERIR S
e P FAT 120/ HLEs A | 6 B/ HLER B | AR
Bnest PHREGA | BERE | MR |
ANL A, Rn Zhnds S aAraA © 5”7 1 12 6 21%
ANL A, direct Zngs S EE Lo ¢ 57 2 12 6 2f%
ANL A, @Ri ZUIN8E S HEERAMEATCAE « 57 1 12 6 21
ANL A, #data Znas 5L EEE ¢ 5”7 2 12 6 21
ANL  direct, A LT S RnasAE ¢ 57 2 12 6 21
ANL  direct, #data [E#bbbsc S5 EIEH « 57 3 24 12 2%
ORL A, Rn PN AR ¢ B 1 12 6 21
ORL A, direct ZUnes 5 E bR AT ¢ B 2 12 6 21
ORL A, @Ri ZHNES S IAFERAMBLTTA] « B 1 12 6 21
ORL A, #data ESESERvA L S A 2 12 6 21
ORL  direct, A IEEES: IR SIVESE i1 Bl 2 12 6 2f%
ORL  direct, #data [E¥EHbbbsc 5 ZEIEH « 87 3 24 12 21
XRL A, Rn ZINA S AP ¢ RE 1 12 6 21
XRL A, direct FUn#s 5 Bk oo ¢ Fa” 2 12 6 21
XRL A, @Ri SIS S R EERAMPELTGA « SpEk” 1 12 6 21
XRL A, #data RNER SR ¢ REl” 2 12 6 2f%
XRL  direct, A Bk TS Bnas AR ¢ Rak” 2 12 6 2f%
XRL  direct, #data [E bt e 5P BB ¢ FEk” 3 24 12 21
CLR A ZnesE “ 0”7 1 12 6 21
CPL A EYIIE=> 952 1 12 6 21
RL A ENIE Sy 1 12 6 21
RLC A Fnas A gALALIEEN A # 1 12 6 21
RR A SN E AR 1 12 6 21
RRC A A AL AR A 1 12 6 2%
SWAP A EQIiE R SRt 1 12 6 21
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PR K48 %
ACALL addr11 #xy (D A TRER 2 24 12 2%
LCALL addr16 KA 7 3 24 12 2%
RET THEFr ik E] 1 24 12 21%
RETI o 7 3% [ 1 24 12 24
AJMP  addr1l “duxf (R % 2 24 12 2%
LIMP  addrl6 K 3 24 12 21
SIMP el XS 5 7 2 24 12 21%
JMP @A+DPTR AE XS T DPTRIY [B] 4577 7% 1 24 12 21
Jz rel ESIIEATNE S 2 2 24 12 215
INZ rel RMEEIETERE 2 24 12 21%
CINE A, direct, rel |RInes 5 EEE AR, AHSENERE| 3 24 12 215
CINE A, #data, rel  [BIn#s 5 rRIBLE, AHZEMNFEE 3 24 12 21
CINE  Rn, #data, rel [FFf7as 5 RIBLE, AHHENHER 3 24 12 2%
CINE @RI, #data, rel |F#RAMBLICS L RIELLLEL, TSR | 3 24 12 21
DINZ Rn, rel AR, TR 3 24 12 2%
DJNZ  direct, rel ELZ bR T, ERE 3 24 12 21
NOP THRAE 1 12 6 21

A RAR B AR RIS

e . FAT | 12 /HLES (G R /DL R R | R

B Dhae it B EMpTER e | g R

CLR C T E AL 1 12 6 21
CLR bit 1H0E kA 2 12 6 21
SETB C B LA 1 12 6 2%
SETB  hit ER=EE3: b R 2 12 6 21
CPL C A SR 1 12 6 21%
CPL bit B A R 2 12 6 21
ANL  C,bit [ A E LA AR “ 57 2 24 12 2%
ANL C, /bit  [BEAZALFI B e e B S AR 57 2 24 12 2f%
ORL C,bit [ AN B e kA A “Bl” 2 24 12 2%
ORL C, /bit  [BEAZALFN B et hE AT B SRS AE “B” | 2 24 12 2f%
MOV  C,bit  |E#ehhE 7% N A7 2 12 6 2f%
MOV bit,C  [FEAihrik N H M hEAT 2 24 12 21%
JC rel A o LU 2 24 12 2f%
INC rel EALA O #6755 2 24 12 21
JB bit, rel (B EEHLELA N N 3 24 12 2%
INB bit, rel  [ELfEHhEAL AON RS 3 24 12 24
JBC bit, rel  [HHHEELC A LR, ZAIEO 3 24 12 2f%
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5.3 1£4:t8051 8 /#1845 & XiE#E (A 3C&English)
5.3.1 548051 /#1585 & M 1¥ %

ACALL addr 11

hee:  “out i

WAA:  ACALLIE A S I 44 AL Traddril S HUh R bk 19 700 FE . EPAT %R A1,
BESEEPCIE N2, BESPCHEMACALLIY T —4454, SRIGIE164IPCHIMESHI
SR BN, [EIRIERR IR AP N1, AR5, T METPCAE A 507 ACALLIE
AL INT-50 M 27T AL Aok, 138)—4N16 £ H ik, ZHhk By R
FMFBIFE RN D HE . BR %7 BIFE AR G M bk 6 20 5 B FEACALLZ J5 8 44k
TR 2KBIIFEFAEAE T B . ACALLIE A 78 AT I AL 48 AR &AL

2450 SPIIWILEE NOTH, 475 SUBRTNAL T 72 /5 4714 B2 10345 H Mk 4k, 1
BPATA T HihE0123H AN 45 4

ACALL SUBRTN
AB-4SPAEH09H, P #FRAMLIEOSHFI09H B 7G I N 2573 1) N 25HAI01H, PCAEAE Ky
0345H.

BESKE (F1H): 2
BUTEHA: 2
ZiEHI%RAD: [a10a9 a8 1] 0 0 0 1| [a7a6a5a4 | a3 a2 al a0 |
TERE: al0 a9 a8/ 1117 H brtbhikaddr1 1/ A10~A8f7, a7 a6 a5 a4 a3 a2 al a0EaddrlilfA7~A0N .

#1E: ACALL
(PC)«— (PC)+2
(SP)«—(SP) +1
((sP)) « (PCyp)
(SP)«—(SP) +1
((SP))«—(PCys.5)
(PCyg.o)¢— TTHH I
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ADD A, <src-byte>

IhE:
AR

2541

ADD A, Rn

i

ADD5 4] HI T 5¢ i At sre-byte fir 2 s U5 A KM RN ds AR 4RI ELA . JF
KA RET BIndsAt . BRARIZHER, HHRTAA AN BRI FRE N, AN
%y A EINA AN BB A AR TN, WIEE . AR IO S O i AL
B, SR METisE A R AR .

AR RSN AT MR AR T SR AL AT, BER A A AL R e A AT, M EOV
N1, BWOVHEEE . EHATH RS BEEAM IS H g, OVEL R R I
AN BRSO — 1R 5.

ARG HIERAE BT AR T U7 5 BT hk. EHEThh. FAasE
Fhk AR Gk

5 B #s A () %35 90C3H(000011B), RO HO0AAH(10101010B). AT 41 Rk
4
ADD A,RO

RINEAF 2R H6DH(01101101B), 4B EACHTE SR, FEALFR ECHIE H
FrEOVIEE L.

ESKEFET: 1

— IR -
1A

ADD A, direct
BEKE (FM)
WATEHA:
ZIHEFI 4D -
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
(Ay—(A) + ((RD))

78

B E AR THIR AT
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ADD A, #data

EOKE (F1): 2
WITRE: 1

Zi#HEImAS: [ 0010 Jo 10 0] [ immediatedata |
#{E: ADD
(A)—(A) + #data
ADDC A, <src-byte>
Iheg: ik RInE,
BiAR: P ATADDCIE A, HHisrc-byte FT AR 7% AV A B0 [ 2E A7 bs 5 — 0 21 22 n 4%
AL, JRGERET RInGAT . IR HER, EEBTAAHMAR, NP bR
HEL, BUNEE; HEEMAMMAER, WEMBEARE L, HUEE. R
R SHECEEAEIN, AL B A R YA H A R A
WSSO A A AE M BB 7R, BGR T N LE i SR 66, GOV
H1, {UEOVIEE. TE#HTA RS A g J I mHE, OVESAL, RRWIAIE#E
AR —5E, BURA SRR Ay — 1S
AEIA MR EER R4 T U7 FEs T, BEESHE. FaEsnET
HEAIST RS
2450 (R 2 nasAL K 5E S0C3H(11000011B), ROFMIE JY0AAH(10101010B), iEfikrE

ADDC A /Rn

AL, AT A
ADDC A RO

ZUMEAH 45 R H6EH(01101110B), FlBIE bR EACHIHE %, B AR HECHIG H AR
HOVHEL.

RO (F9): 1
PITEM: 1

Z RS
RAE:

ADDC A direct

EOKE (F1)
PATRHA:

— HEHIRAS -
1#BA1E:

| 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(FDN): 1
WITEHE: 1
TiHEBIRS: [ 00 11 Jo1 1|

#1{E: ADDC
(A)—(A) +(C) + ((Ri))
ADDC A, #data
BEKE (F1)
WITREA:
TSRS [ o011 [o 10 0] [ immediatdata |
#{E: ADDC

(A)«—(A) + (C) + #data

AJMP addr 11
Ihee: 4axtBkis

WRA: AIMPHR 4 F IS FE R i BIAI R E f bk 23T, Zh b AR AT I R 2 R e
4, HPCHH (MR 2 ) HITESNAL. FEAERS K 7~5AL AR 4 1 527
TR . BRI H b AT AIMPHS A 15 — 2638 A RS 121 A T[] —
2KBIIFRFAERETIN -

20 RFE 5 IMPADRAL T2 A A7 23 110123H, 1E4
AJMP JMPADR
fi7F0345H, 4T 581%484 JFPCIHAE N0123H.
BSKEGFEM: 2

TSRS [a10 a9 a8 0] 0 0 0 1 | [ a7 a6 a5 a4 | a3 a2 al a0
M. HIHHEALO—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>

INRE: XA EIT RS SEH
AR : ANLTH 4K Hi<dest-byte>Fll<src-byte> i 48 & (P A 75 48 iz 7 BH T84 518
B, HRE A AT T <dest-byte> BT 8 o2 1) H HERAE S . 12384 AT A 2 R2m
PR
PIAMERESU SR R vrefh S HEE . 2 B MEREECN Rnasnt, JEEEHon
VFEFA7 o8 Sk BTt AR SRS B Sk, 2 H R E R0 B b
BF, VREERAERTT LU BUM A B BIEL .
R YIRS TE g TN, SR GEEEE R B T BdE A7
FCAIEIR NG R
245 W BN i P 245 H0C3H(11000011B), 74501 Py %¥ N55H(010101011B),
¥
ANL ARO
PAT 45 52 B n#8 1 M 4578 41H(01000001H) .
2 H R RSO T B T EEERT, ANLEG 4 1T FSRIEAT fAIRAM Bt B
AR A A P ISR R . BT e R A S . BRI T B R
, AR RINSIE TR AR A R e
ANL PI, #01110011B
B v O LRINET 73R 27 2% .
ANL A, Rn
ESKE(FT): 1
HITAER: 1
RIS [ 01 0 1 [ 1rrr
#®{E: ANL
(A)«—(A) N\ (Rn)
ANL A, direct
BEKEFE™: 2
HITAER: 1
Zi#HI4mAS: [ 0101 Jo 10 1] [ directaddress |
#{E: ANL
(A)—(A) A (direct)
ANL A, @Ri
ESKE(FTH): 1
HITAER: 1
ZiHFISRES: [ 01 0 1 [0 11
#{E: ANL
(A)—(A) N ((R))
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ANL A, #data
BEKE (FH): 2

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

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

ESKE (F1) :
MITRIH:
ZHFISRRS: [ 0101 [0ooO0 11 [ direct address [ immediate data |
#1E: ANL

(direct)«—(direct) /\ #data

ANL C, <src-bit>
INRE: W TEHITEHESER
18R W Rsre-bitF /R A /R AL H IO, WEFILFREA; BN, REFIA bR ER
MECREAL . EILRIESTETH, BERETHR 17 55 RN 55 2
B FHALIUR, ARG AR RIREAE R, (R SA A SR %38 S EPATR A
S 20 HAD S AR EAL

PEPRVE R R AR B B F-hk 5.
240 RS FHY HAVCYP1.0=1. ACC.7=1F0OV=01], ¥ifrFrECHEL

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#HFIZRES: [ 1000 [00 10| [ bitaddress |
#1E: ANL

(C) < (C) A (bit)

82 T 38 [E S T PR A A KMl 0513-5501 2928 / 2929 / 2966 f£ 3. 0513-5501 2969 / 2956 / 2947



STCBICSIRC/RD+ZRHH T HIIEFE B 773 :www.STCMCU.com  HR % ##QQ:800003751 STC — A¥RiE K 98051 & F WL Bt 24 ]

ANL C, /bit
ESKE (F1): 2
WITRAER: 2
ZiEHI%mAS: [ 1011 Jooo0 o] [ bitaddress |
BE. ANL
(C)—(C) N\ (bit)

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

Ihee: HWNANRIEECR SN

AR : CINEE L LR AMEIER AN, R = E AT . H btk A T
CINEFEA B G I KB 75 S s EMIPCHI Y RTE (EATCINERI T —435 4 1t
BB ARDIT A, W B AR E S E N — AT S A, HAEDN TR ERAE SO0 R TE AT
SEA, WA RARERL BRI ESE . HEEHAR G A SZR 0,

<dest-byte>fli<src-byte>ZH &2k, FLVFAFFhRE. BngsAn] LU n] B

FET U B BT BV B AT LU, AR AT TR -k I RAM SR T B BT LA B A7 S 4 m)
AT B AT HE AL

240 WRINSATEA34H, R7TAGHEHE AS6H. 1 F 4 751:

CINE  R7#60H, NOT-EQ

; Y : R7 = 60H.

NOT_EQ: JC REQ_LOW . IF R7 < 60H.

; >».. 1Y . R7 > 60H.

ML TR WG AR B L, TP B 2IhR SNOT_EQAL. T4, @il i b

&, A LA ER7E K T-60HIE 2 /N T-60H.

B3 1 LA B 2 34H, AR5 4
WAIT: CINE APLWAIT
TERHEAIAR IR S T HAT, BUONIGIT BN ARt 34H,  RIFIPL I () #di 41
o CUnSRPL A HE & A E, IR AR P E A HAEIR, B RIPLuf 1 A%
AFH34H N IE . )

CJINE A, direct, rel

EAKE(FH): 3

HATEEA: 2
TiHFISRRS: [ 1011 o101 [ direct address [ rel.address |

#B1E: (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) :
MITEHA:
TSRS [ 1011 o100 [ 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
THEFIRRD: [ 1011 [ 1o [ immediata_data [ rel.address |
#{E: (PC) < (PC)+3

IF (Rn) < > (data)
THEN

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

C)«1
ELSE

(C)«—0

CINE ©@Ri#data,rel
ESKE (F1): 3
WATEER: 2
Z#HIYmAD | 1011 | 011 | immediate data | rel. address |
#1iE: (PC)—(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.
B E N ARI N 28 95CH(01011100B), HE 4454

CLR A
PATIE, ZIN#BI4E7F 900H(00000000B).

WATEER:
TSRS [ 1110 [o 10 0]
#1E: CLR
(A)—=0
CLR bit
ee. EEREMN
WER: CKbitAT SRS R, WHEMEAMSZREM. CLRAIH TR ECHH I il E
BT
4. % 0 1 HdE A5DH(01011101B), A fE4

CLR C

BSOS ()
ST,

RAE:

CLR bit

EOKE (F1)
PATRHA:

Z HEHIRAS -
#BA1E:

CLR P12
PATE, Pl D14 1% B H59H(01011001B).

[11 00]J0011]

CLR
(C)«0

[ 1100

CLR
(bit) «— 0

[00 1 0] | bitaddress |

P 0 L A T R A ]
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CPL A
IhEE: ZUMERARX
YERA: K BINESARAE A EEUS, BIESRONIRIAIAS A0, JERONOMIAIAE N1, i%TEA R
Wi A A
2450 B REINSSAR N 24 45CH(01011100B), 4fe4
CPL A
PATIE, RIN2F0IHN A4 K0A3H (10100011B) .
ESKE(ET: 1
TSRS [ 1111 o 10 0]
HfE: cPL
(A= (A)
CPL bit
IhEE: CKbitATRR AR R
AR Frbitds e TR M B, BIECSRANIEIAS N0, R A0HIAE AL, A bR
252 BT . CPLW] TR bR ECEE Fr v B ki .
R WFZHR A g RAS S s IR, IS A it AR 3R 1 B A& ity 114
F2E PR, A A ST B B3N 24 RS
245 &P I AYEE N5BH(01011011B), 4484
CPL P11
CPL P12
PATTE S, Pl 4% 1% E Jy5DH(01011101B).
CPL C
BESKE(FEY): 1
WITEH: 1
TSRS [10 1 10011
HfE: cPL
©) < (©)
CPL bit
ESKE(ET): 2
TSRS [ 1011 Joo 1 0] [ bitaddress |
#®iE: cPL
(bit) — (bit)

86 T I L R T AT PR ]
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DA A

IIRE:

R

2541

TEINEIB S Z e, 0 FINASABEAT -+ k] i 4

DAL RN AP AT d LAl RNz 55 A 8 Bt it 17 %8 (ADDER
ADDCH5 4 1 LA FH SR SEBLH /S FE4EBCDRSIIINIL) AR B A AL I B

R B ARARL (F13~F70) K9 (xxxx1010~xxxx 1111) , =iFIkizHE
i, TR EACKHL, IEADATRAIGHEe IR B A% b, DATEARARL AR BRAE A )
BCD#v . #I06Ja, fRahii La#, Hmandi g, BEhil&—HE ik, L
HRSEHM PR EPEL AEHME N EIFASWEE, SR E SRR
SRIE.

USRS FRE N, BUE AR AR IT9 (1010xxxx~1111xxxX), B4 DALE 4K
6B FaALL, EmAR A RIEHBCDE Y, HATERIREA. 5 mah A B4
H, WEBAFRE AL, B, ANSCEEARRE . AR E PR T ER P
ABCDHE < A&7 K T99, AT DATE 2813 CPUTT LIKE i uidh A7 13t 1 i iz

Ho R, OVIREASZRM,

DAFEA I LA L EAETE— AN a2 I 5E . S2br b, ARIE BUmSsARPLE RS
FPSWHIARFE N %, DAIEO0H. 06H. 60H. 66HINZE| R AngsA L, M st
A,

VER: WURATT A AT INEIZ S, AREEEHIDATR 1E RN dsArh i) +75it
Bt e e yBCDEL,  BEAh, WRSERTHAT R IBEIZ R, DATRA A LA BTy
FIRCR .

R B s N 5 856H (01010110B) , FontidkHIH56 /I BCDIY, Z3f7e%3
I N67H (01100111B) , Fon Tt $h67IBCDRY ., HEAidrE L, MRS

ADDC AR3

DA A
ST AR AT BN, BINAR T RO0BEH, HERLER & RIARIHERL b & b

B, DABUT THERIEEE, 4 ZNSAR N 248 424H (00100100B) , Fox|
24 IBCDIY, HHi256. 67 it hibrEZ ARG T . DARA S 0E L
WEEML, XRREAT ke, KA THEH . 560 67LAALIIAIN124,

EBCDHS A A & 0 -0IHEL99H, T LASZHIn1ek & ikl. [ Zhnas v ah(E
N30H (FRor+HEH$030) , 54 51
ADD A, #99H

DA A

B CE N, BINSeAREIEAS N29H, K930+99=129. hnykFnfrfs i £dEar
LB is B a8, BI30—1=29.

T [ O T R A A KBl 0513-5501 2928 / 2929 / 2966 f£E: 0513-5501 2969 / 2956 / 2947 87



STCBIC51RC/RD+RFNHL T HUAETE  H AR SR www.GXWMCU.com I 5 R 37 5 Tel : 13922829991 #F 4 Jift i1l Tel : 13922805190

BEKE (FM) :
HITEER:
TSRS [ 11 01 Jo10 0]
{E: DA
-contents of Accumulator are BCD
IF [[(As0) > 9] V [(AC) = 1]]
THEN(As,) < (Az0) +6
AND
IF [[(A.)>9]VI[(C)=1]]
THEN (A7) < (A7,) +6
DEC byte
Ihge: EBYTEATUER BHEREHIRL
PiRA BYTEATAER B AL B R E WA RIENO0H, IBARELE, AEROFFH.,

BOAMREAL 22BN o 2452 SRR AMEBRE R S 3 RISk, A fFde T
hby BT RN AR G A T

ER: HDECHH ek i I PRSI, BYTEFTACR A EE 2 M 46
SRS IR, T AN AR S A AR

4. RN FEROMANANTFH (01111111B) , HEBRAMITEHFITFHEATT I N 254 5K
O0HFI40H, 484

DEC  @RO
DEC RO
DEC @RO
PATE, HIERORIN A RTEH, NESRAMAITEHM7EHELTCH M 2555 51148 J90FFH
FI3FH.
DEC A
BEKE (FMH):
WMATEER:
Zi#HImAS: [ 00 0 1 Jo 10 0]
¥&{€: DEC
(A)—(A) -1
DEC Rn

BEKE(FM: 1
ISR [ o001 [ Lo

¥%1{€: DEC
(Rn)—(Rn) - 1
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DEC direct
ESKE(FEMN: 2
PATREER:
ISR [ 0001 Jo 10 1] [ direct address |
#{E: DEC
(direct)«—(direct) -1
DEC @RI
BESKE(F™): 1
WATREER: 1
ISR [ o001 [o1 1
$&{E: DEC
(R))—((Ri)) -1
DIV AB
IgE: Bk
WiAA : DIVIEAE R IMZRAT IBAL o5 BEEU bR LU ar A2 98 B BAL AT 5 54, I¥s
FET2MEAY, REETHAEBH . HArECHGE HAREOVEIEE.
Bilah: TR FFIBBIIVIIAEN00H (RIFRECNO) , MBAPATDIVIES G, RN
AR AF RSB B R A E R, B MR OV B AL BAEEMEL T, #HL
FrECHR B R
2450 B Zn#ErME 251 (OFBHE{11111011B), 77 #sBAIE 18 (12H5k

ESKE (F1) :

00010010B) . M4

DIV AB

BT, BINEI0EAK13 (ODHEK00001101B), %77 BIYIAE M7 (11HEX
0001000B), 1E4F#4251=13X18+17, #EALAIEE AR EH G E .

1

WITEHR: 4

ZHHIRAS :
1A

[1000]J0100]
DIV
)~ ®I®)

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

IhRE: L, A IEONBkEL

PR DINZH84 1 el B IR E ST AR R B =L, RS EA N0, WHFR
B2 BRAR RO B 08 bk Ab 22 AT o W SRS LA ERAE R AE S00H, kL 5 S A
OFFH. iZIBA A bR EAL. Bhie Bt 5. &5l PCE M2 (RIFENM R —
FKIEAMEZET) , R ERER R A /5 A W f% & N 2IPC R R RITT .
byte T A2 (13 AR H ] R FH 27 7 4 -3k BB 53k

W AR A RS 5] B RPIRAS, 84 byte TR I BE & i

[ O Bt A7 A IR, T A A2 B S|

245 i N ERAMEJA0H, 50HFI60H #2767 AAFCEO0IH, TOHAILEH, U454
DINZ 40H, LABEL_1
DJIJNZ 50H, LABEL 2
DIJNZ 60H, LABEL_3
PATZ )5, FEFG ML Bh5 5 LABEL2 AN S AT, HAR NI 3/NRAM B T 1 N 7545 1%,
00H. 6FHAILEH. T DASSIABRIE A AT, AR il Ja g B0, AN 2 Bk
At

i FHDINZ 54 7] LA 77 (8 M A2 77 e S DG 8 IR 3R, IRANAH — 2538 2T
PLTERE P h S B P 25 K B O [R) 23R (2~B12/MHLas FA D)« #5441
MOV R2,#8
TOOOLE: CPL P1.7
DJINZ R2, TOOGLE
BAEFPLTH HCFRIEE8 IR, M AEPL. 7= A 44 Bk, A4 Bk s R 234N DL A% A
M, HH2A ADINZFR A FIPATIE], 1N 9CPLAR A (1A T I Ta]
DINZ Rn,rel
BEKE (FH: 2
WATAR: 2
“HEFISRRD: [ 1101 [ 1rorr | [ reladdress |

##1E. DINZ
(PC) — (PC) +2
(Rn) < (Rn) -1
IF (Rn)>0o0r(Rn)<0

THEN

(PC) « (PC)+ rel

90
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DJINZ direct, rel

BESKEFET: 3
HITREE: 2
“iEFISRES: [ 1101 Jo 10 1| [ directaddress | [ rel address
#{E: DINZ
(PC) — (PC) +2
(direct) « (direct) — 1
IF (direct) >0 or (direct) <0
THEN
(PC) « (PC) +rel
INC <byte>
hee: o1
1A : INCHa 4K <byte>FHARE M BEEIN1. 40 5 Bk 48 NFFH, N1 )5 4% J900H,
GAR A MR AL . R SR AT S AL HEESE. A RS
il
VER: SNZAR A RS S H S ERPIRAS . B4 byte AR SR 1 £ s 72 M
1 4 H AR R A7 2 R R A, AN A ELBE R 51
4. R0 N2 NTEH(0111110B), I #BRAMTE B G FITF B 56 5 i) 47 Ji & OF FH
FI40H, NHE4 75
INC @RO
INC RO
INC @RO
PATEY G, TR0 AR ANTRH, 1N FERAMPITEHFI7FH 5. I A 2550 Al A8
J%00HF141H.
INC A
BESKE FEM) :
HITEER:
Zi#H4mAS: 00 0 0] 0100 |
#IE: INC
(A) — (A)+1
INC Rn
BEKEGEFEN: 1
WITEHER: 1
Zi#EEAS: 00 0 0] 1rrr
#IE: INC
(Rn) — (Rn)+1

P 0 L A T R A ]
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INC direct
BSKE (FT) :
HITAR: 1
“EFI%ES: [ 0000 [0 10 1] [ direct address |
#BIE: INC
(direct)«—(direct) + 1
INC @RI
ESKE(ED: 1
HITARR: 1
“HFIRS: [ 0000 [O01 1
#1E: INC
(Ri)—((Ri)) +1
INC DPTR
IheE: HdlEfaerinl
iR ZHR A HUEDPTRINLIAE . R E N, XA1GM I IES, M7
DPLAFFHI N1 JEAE N00H, 7] #EA7 2@ A 2 DPH. 1B ARSI bR S A7 .
IZHR A S ME— 145 160 A AF AR I IR 4 .
241 R FFA7 4 DPHAIDPLIY A 45 73 il N 12HFIOFEH,  I$E 47 1)
INC DPTR
INC DPTR
INC DPTR
PAT5EEE )G, DPHHIDPLAS A 13HF101H
BESKE (FNH) :
HITREIHA:
TSRS [ 10 1 0] o0 11|
#®{E: INC
(DPTR) « (DPTR)+1
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JB bit, rel
INRE: A EdE N BkEs
WEA: W RbitfCR A IS N1, Bk Bl rel B fs 2 M bk kb 223047, W, REEFAT T
— %64 BRI B brshhb iz B an o700 S inPCifE, A FE R — 43R
A0 R, SRS el FTARER A 55 FIAD w e i (P82 A3 T nEl
PC_LZ:, HiIPCERN A H brdthtik . ZF6 4 & MAH R AL, A S S
1, 1 HZEREA S bR EN.
205 Y O 1R NS035 9110010108, B hn#s 1 N56H (01010110B) . M4
JB  P1.2, LABEL1
JB ACC.2, LABEL2
S ERE P BhR T LABEL2AL 2 34T
BESKE (FED: 3
ISR [ 0010 [000O bit address rel. address
#1E: B
(PC) «— (PC)+3
IF (bit)=1
THEN
(PC) « (PC) + rel
JBC bit, rel
Thae: FOLEdE NN 38 HE =
THAR: QIR AL 9L, TUPKs HE 22 51 B AL Brel i 2 bk Ad R HAT . iR
bitf 3R A 204 80, MIkSHAT T —2548 4. B H brhhk 4 B an = 77 =05
SeHEINPCHIME, fHHAR T — 2484 M ik, A58l TR A /5 14
M E (FBA RSN MBIPC L%, HIPCHEI A H brht, 1 HAZ#AEA
SR MbREAL
VR SR A RS O B ERIRAS . T4 byte ITACER 1 s 72 M i
1 4 H B R A7 R, AN 2 BRI T
2450 B ZE i M N56H(01010110B),  IiFHE 441
JBC ACC.3, LABEL1
JBC ACC.2, LABEL2
¥ 5B T L 2hR 5 LABEL2AE 134T, H RN W2 48 452H (01010010B)
EBEKEFEN: 3
HITEAER: 2
T YRR | 0001 | 00O00O0 bit address rel. address
#{E: JBC
(PC) « (PC)+ 3
IF (bit)=1
THEN
(bit) < 0
(PC) « (PC) +rel
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JC el
hee: AEfibRENL, Bk
VR AR E L, AR T EEEE Blrel rARR bbb Ab 228047 B, 4REEHUT T HI
184 BREEH H bRk s an F o a0 SR nPCHIfE, LR M S EICHE A1
T4 E L, REErel MR A /S5 AR (B2 1)
INRIPC L2:, FrIPCAERD A H brthdil . i #AEA S sgmabr AL

eV RN (B35 SEi VA Gn S ain /S (VAU RS 2

JC LABEL1
CPL C
JC LABEL2

PUTSEEEIR, MERREAR, I S SO PR BN S LABEL2A ST
ORI (FT) : 2
2

HATEIHA:
“HHE4ES: [ 0100 [ooo0DO rel. address
#BiE: IC
(PC) « (PC)+ 2
IF (C)=1
THEN
(PC) « (PC) +rel

JMP @A+DPTR
IhRe: [HEkEE .
AR  ACRINERAF 8L LA 5 B AN L6 A (AR R 5T MAEAR I,  FFIVE AN — 2804 2240
THIFE A ML, fEIB AR P IHEESPC. PUATLI6M AR, (R FTDPLIKE 2
B35 7 DPH.  BUMESATIEHETEEIDPTR [N BAA S KA .. AEIE A bR
&AL,
200 R BNESAT EE AL (N0FN6) o RIAIFE L 7 H K15 R 4 247 T Bk A%
FIMP_TBL 145 AIMPHE 4 h I — 46 F2 44T
MOV DPTR, #JMP_TBL
JMP @A+DPTR
JMP-TBL: AJMP LABELO
AJMP LABEL1
AJMP LABEL?2
AJMP LABEL3
WERFFIEPAT LRI LT FINT, BIMESAHMEN04H, FBATFET A& B BlhrS
LABEL24b £HUAT .
HEE: AIMPRE—AN27T84, IMEBLEER T, S ABEEA HN DHuhE R VR
ZE2NF o
BESKE(FED: 1
WITEER: 2
“HE4ES: [ 0111 [oo 11|
BAE: IMP
(PC) «— (A) + (DPTR)
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JNB bit, rel
ThRE: G RbitFT RN A AL BEES o
WRH: Wbt R RGN0, WEER Blrel FTARR AL 2 30U4T; B, ZS:PITT—%
84 . BEEEH H brsh bbbt & eI inPCHIME, MR T4 =i
hk, ARJEIErel TR A 5 M RS 2 (BLARIEIN T MBIPCEXE, #Hiil
PCIERI Y HFRHbbE . %484 HRZMAR N A £, (BASAR HBUE, i Bz
TEAN SR bR AL
4. R 1R % NS 4110010108, NS 04 A56H (01010110B) . NMIFE4 41
JNB P1.3, LABEL1
JNB ACC.3, LABEL2
PAT J5 % 5 BT ¥ BIFR 5 LABEL24L 2 3047
BESKECEFED: 3
“H#E4ES: [ 0011 [ooo00O bit address rel. address
##1{E: INB
(PC) — (PC)+ 3
IF (bit)=0
THEN (PC) < (PC) + rel
JNC el
hee: A abn AR Bk
VAR SRR ENO, TAR P BEEE Blrel FTARR bbb Ab 223047 B, 4REEHUT T
84 . BEEER B bRt 3 B4 R 7 5. SeImPCHIMEIN2, i H TR ) K HINCER
AT a4 mHbtk, A)E el T CRNE 55 M W E (gL MEE2AF
) BIPC L2, HIPCHRI N B Arthhl . ZAEA SRR EAT o
25400 B bRE S N, WFEA TS
JNC LABEL1
CPL C
JNC LABEL2
PAT R, BAAREA RO, FHTERE T B BhR S LABEL2AL 22 34T .
BESKEFENH: 2
IS [ 0101 [000 0] [ reladdress
#B{E: INC
(PC) «— (PC)+ 2
IF (C)=0
THEN (PC) «— (PC) + rel

P 0 L A T R A ]
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JNZ el
ThEE: o BIES i Py 725 RO ki
WA R FINSARAEMT AN, IR ARER Bk Erel PR AR AU HIEAL 24047, 2RS4
FLHER0, GRERPAT T — 2484 BhEEH H AR 2 00 R 07 Gt 55 JedBPCH B
n2, SRJEACrel iR IA /5 RARX s & (FEL 2073 melPC EX, #
KIPCAEEI N H At . #RAF AR 2N HIEA SR AR, AR ELL.
2450 BLRIERIIYILREN00H, NIHEL 751
INZ LABEL1
INC A
INZ LAEEL2
PATEESG, BN N AL ROIH, BBk B 5 LABEL2/Ab E 04T .
BOKE (FH): 2
ZHEHI%AS: [ 0111 Jooo0o0]| [ reladdress
#1E: INZ
(PC) — (PC)+2
IF (A)#0
THEN  (PC) « (PC) + el
JZ el
ThRE: 47 RIMAS T A N0 B e
WRA: R RN SAREAT N0, TR ARE Bk Brel T AR AL AL 24047, IR &4
R0, GREPAT T — 25454 BRELH) B AR LI a0 07 Q5. JedBPCRIE Y
N2, SRJECrel AR AT 5 A i B (84 1SR4 749) IFIPC %, Hr
FIPCAAEI A H btk . #RAEIERE T RIS HIE A 2R AR, ANt G L.
245 W REMESHIVILGEN0IH, W2 P51
JZ  LABEL1
DEC A
JZ  LAEEL2
PAT TR, BNARM N AL RO0H, HAR PR Bk BhR 5 LABEL24b L4047 .
EOKE (Fh): 2
ZHEHISAS: [ 0110 Jooo0o0]| [ reladdress
BiE: 0z
(PC) « (PC)+ 2
IF (A)=0
THEN (PC) « (PC) +rel

96 T I L R T AT PR ]
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LCALL addrl6

Ihge: KA
YiRH: LCALLH T Haddri6frighhl b5 Re . & S0 PCIERE S, fH45PCHE ) K
LCALLIY N —4841thhl, X564 PCIIMLSAI Al m 8 ALK IR EANAR (A7 715
5, FIRHERFRE 2. SR)5 FHIELCALLIEA M58 27 A S8 34 A s o 1) 26
APCHIEAL F I DPHAVEAL 7 DPL, F2 7 M B FIPCHT A B i bk b I 45 AT o
1M F- 1 FE AT DAL T 64K BRE 77 47 fith 2= (R AR AT st b b o iZ A EAS RS AR AL
200 FRIREIWIIEIENOTH, B35 SUBRTNE 2 Be (O FE A7k 2 b ik o 1234H . B AT 2
T T Hihk0123H 8 4
LCALL SUBRTN
FABEAZ 09H, N EERAMKI08HAI09H 55 [ N 4543 A 26HAT0IH,  HLPCHI 4]
{8 91234H.
BESKE (FED: 3
TR | 0001 | 0010 addr15-addr8 addr7-addr0
#{E. LCALL
(PC) — (PC) + 3
(SP) — (SP) + 1
((SP)) «— (PC,)
(SP) — (SP)+ 1
((SP)) «+ (PC15-8)
(PC) « addr;s
LIMP addri6
Ihee: Kbk
WAA: LIMP{H1SCPUTL Bk HE Bladdrl6 Frds M I A PATRE Y « HEIZ4B AR FIER
3F o B ANFE T H B PC I i A7 7 T DPHAMIRAZ 2T DPL. £ MHTPCAR A N 1)
HhE AL TR IAT o %1647 H Arithhik n] 47 T 64K BFE 7 774 2 18] AT bk b o %38 4E
SRR AL
Z450:  BIXFR S IMPADRYY /> it (IR FE A 2 bl Jy1234H . U2 T3kl 1234H K454
LIMP JMPADR
PATEE G, PCI Y RETE AR }1234H.
BEKE (FEN: 3
Tt 4R | 0000 | 0010 | addr15-addr8 addr7-addr0
e LIMP
(PC) « addr,.,
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MOV  <dest-byte>, <src-byte>
Iheg: fLiAFTAE
WiAR: 2B R 2T A B 1) A 2 A0 B0 28 LR U R A e e b 250 1%
TR NSRRI, WA R oAt 27 A7 28 bR AL
MOVHE 4 i2ie 4 A IR i RIE TR 4, IRERIEEOM B R E S Gk, 3
hEJ7 A AL 15F

26450 (R Y EBRAMII30HEL TG I P 25 H40H, T A0H B TT I Y 25 M 10H. 3k 11 i hy
11001010B (OCAH) . NIFEA FE7

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

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

PATTEEE TG, AAATAR0MI N ZE N30H, RNaS A 25 A7 25 LI PN 5 4R N40H, ZFA74B I
W% 910H, RAMAA0HE JLFIP2 111 N 253 H0CAH.

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

(A) < (Rn)
*MOV A,direct
EBSKE(F®H): 2

ZHHIES: [ 1110 [o 10 1] [ directaddress |
#%1E: MOV
(A)«— (direct)

3. MOVA ACCELRXIES.

MOV A @Ri
BEKE (F1) :
WITEH:
TiEHEIRAD: [ 11 1 0 Jo 11
#{E: MOV
(A) — ((Ri))
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MOV A #data
BEKEF™M: 2

WITRHA:
TSRS [ 0111 Jo 100 [ immediatedata |
#1E: MOV
(A)« #data
MOV Rn, A

BEKE(FEN: 1
TSRS [ 1111 [ Lo

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

MOV Rn#data
BESKE (F1): 2
WITRE: 1
THEISRED: [ 0111 [ Lo

#1E: MOV
(Rn) « #data

Il

[ immediate data |

MOV direct, A
ESKE(FE®): 2
HITAER: 1

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

MOV direct, Rn
BEKE (FH): 2
HITAER: 2

Ti#HmAS: [ 1000 [ 1 [ direct address |
B1E: MOV
(direct) < (Rn)
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MOV direct, direct
BSKE (F1): 3

WITRHA: 2

TSRS [ 1000 [0 10 1] [ diraddr(sic) | [ diraddr. (dest) |
#1E: MoV
(direct)« (direct)
MOV direct, @Ri
BEKE (FH): 2
PATREIER: 2
ZiEHESmAS: [ 1000 Jo 11| [ directadd. |
#1E: MOV
(direct)—((Ri))
MOV direct,#data
EOKE (FT): 3
PATREIER: 2
“iFIZES: [ 0111 [o 10 1] [ directaddress | [ immediate data |
#{E: MOV
(direct) « #data
MOV @Ri, A
BEKEGEFM: 1
THFISRRD: [ 1111 o1
B1E: MOV
((Ri)) — (A)
MOV @RI, direct
K (FH): 2
WATEHA: 2
TiHFISES: [ 1010 Jo11i]| [ |directaddr |
B1E: MOV
((Ri)) « (direct)
MOV @RI, #data
BEKE (FMH): 2
THFISRES: [ 0111 [Jo11i]| [ immediatedata |
#{E: MOV
((Ri)) « #data
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MOV <dest-bit>, <src-bit>

IhEE:
AR

25451

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

#1E:

MOV bit,C
BOKE (F1) :
WITEHA:
Z BEHIRAS
#1E:

fEik AR

F<src-bit>AX & BA7 /R A8 2 5 ) B <dest-bit> BT 8 78 BB B e 2, MRS
W — AR bR, T A —AN ST B FhERIAL . A AR R H Ath 25 77 A% Al
FrE L
A bR ECIIVIE AL, 3 1 P2r P (144 £ 110001018, uifi 1 14 dR 4 % B A
35H(00110101B). Mifs4 41

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

PTG, AR EREZE, O 1 EEA ~39H (00111001B) .

=N

[1 01

MOV
(C) « (bit)

0o 0 1 o] [ bitaddress |

NN

[1 00 12]Jo 01 0] |

MOV
(bit)« (C)

bit address |

MOV DPTR, #data 16

Ifige:
TR

L6 ) R T B K 4R

IR R 1641 H B L b 4 HR TR EFDPTR. 1642 10 M & 7E4R S 158255 /1
3T, H A DPHI M /it #datal 6] i 715, M DPLHAF K ) /it #datal6 Ik 7
o AR ELL.

RS R ME—— kR — IR R Sl 16 R [ HE 4 .
2450 154
MOV  DPTR, #1234H
A7 RIE 1234158 N HHE Fa % A7 748 . DPHI{E N12H, DPL{E N34H.
BESKE (F™H: 3
HITEAHE: 2
“HEFISRAS: [1 0 0 1[0 0 0 0] [ immediate data15-8 immediate data7-0
#®{E: MOV
(DPTR) « #data, o
DPH DPL « #data , #data,
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MOVC A, @A+ <base-reg>
IhRE: JCRRFPAEAE A T ARS8 CRECEER) Fik 2 FUnasA

WRB: MOVCHE A KL T A7 flras H AR =1 BUR B AR 21 BUINERA. B A& i i3 +
TR f BN R TR S 8 A B A6 h Fh kA A 28 (DPTRELPC) HISUEA
InFEA . iR CAPC AL hE 4788, WITE Bmas WA INBIPC 2 AT, PCHg ZAL3gn 2
TR EAIMOVCZ G B Atk Wi 2 LIDPTRONSELE 27 4788, TG UL &3
TEPAT LA INIEET, R8O AR (IR AR 1B 25 =80T o AN 2 AR MR AT o

241 (B RN ARARME AL T0~42 8], 4R ilfeeks R nesArb (a5 08 FIDB Iy
L GECFAD B XHANMEZ —
REL-PC: INC A
MOVC A, @A+PC

RET

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

WA Z 7B 2 0T 20880 N0IH, $AT R THIRESE, BhnssriE
ANTTH. MOVCHEA Z RTTINC AR & 2N T AE A RN RETIM I E M. Wil
MOV CHIZFA Z (84 2 MRS BT, IRAN T IERHSECRRS, UK A R
M 5O i 3 RnaA L.

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

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

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

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

INRE:
AR

25451 :

MOVX A @Ri

SRR IE

MOVX 54 F T8 2 mas A AN S0 7708 &5 < (AL if 8die . R e AR ik 1R &
MOV BN T Xe MOVXI 73 IR, EATTZ A1) DRI AE T U5 i SN E i RAM
(R Ta] e Ik R 847 134 2 1647 1) o

ST IR, YR TAEZAE A I ROFIR LI (8o il 21 5 FH 3 L1PO. % T
HNERIOY R P B BU/NIRAMER B, 8ALAHIE CLs g il . 45 25 M A K IRAM
FEF, ] fE s O 51 B4 s Az (b hE(E 5 o BRI AT YEMOVXHE 4 2 BT s I Hi 5
A, X IX e 15| Bzl

XF 2R, I HE R DPTR Az 1602 (st kb . 24 P23ts 1 () Hi % 2%
RILDPHIY P ZEIT, P2 IR TN 6 25 A7 28 TR R FOR IS . 78U 9 U I R I 2500
FEFIIS, X Py S A SRR EE, RN TR BRG44SR B & iy ol .

FERLERE LU, AT LR A I A R FIMOVX TR &« £EV) H KA B KIRAM
AR RIS, BRI LA i Fia B DPAE P23 1 _E 4 H B Iy v 7 74, A n] LGB R AR
A AU bk Ay ANP2sm L _EAar i, AR LB ROSERITE I -1 KIMOV X Hi

4.

YA — AN B T i/ 2R 0 AN RAMAT £ 2%, %5 892568 (1 Intelff)
8155 RAM / 1/O / TIMER) , ZA7fifi s 1 3% 42 £18051 )i [IPO_L-, iy I P3# FH T4 it
AMERAM BT 5 3 HIME 5. vl DI PIFIP2 A Pl N/ ol L1 o ROFHRIH R 558 5
AN12HFI34H, FMTRAMTI34H S ICAFfif 4 d J956H, U T 148 4 /541 -
MOVX A @R1
MOVX  @RO,A

K B 56H S il 2] 2 N2 ALL L AMBRAMIFI 12H L G AR ,

ESKE(FED: 1
BITE: 2

I mAD -
BAE:

[1110Jo001i]

MOVX
(A) — ((RD)

MOVX A @DPTR

BEKE (FH)
MITEER:

T RAD
BAE:

1
2
[ 1110 Joooo]

MOVX
(A) < ((DPTR))
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MOVX @Ri, A
BEKE (F1) :
MITRIH:
SRR [ 1111 [oo0 1
#{E: MOVX

(Ri)(A)

MOVX @DPTR, A
BOKE(FMH): 1
WITAHEA: 2
ZHFISRAS: [ 1111 [000 0]

BfE: MOVX
(DPTR)—(A)
MUL AB
IngE: ik

WRA:  iZdB A A TSl BN A A 2 Brh (I AT S8 A B g, =L 1 16AL e fR
HIRSALAEHLAE BN s, MR8 AP AE T A7 #8B R . &K T-255(0FFH) , U '
P ARG BUNEERRES . FEPITIZIE AR, bR G R RS E.

2450 B B I0ESAKVIEAE J980(S50H), ZFAF-2eBIKHILA1E 160 (OAOH), MIFE4-
MUL AB

SRAHFERI12 800 (3200H), i A% 7748 BI 545 Mi32H (00110010B) , S 7% %,
Wi AR E AL, AR ERIEE.
BOKEFN): 1
WITEH: 4
ZH#tFI4RRS: [1 0 1 0 Jo 1 0 0]
B MUL
(A)7.0— (A)x(B)
(B)IS-S

104 I ESA T AR AT MHL: 0513-5501 2928 / 2929 / 2966 f&E: 0513-5501 2969 / 2956 / 2947



STCBICSIRC/RD+ZRHH T HIIEFE B 773 :www.STCMCU.com  HR % ##QQ:800003751 STC — A¥RiE K 98051 & F WL Bt 24 ]

NOP

Ihee: SEE

WRA: PUTAIELR S, BAREEPATHEE TR S . B TPCHh, HAt A s fibr S A
AL

;BB AR I P2 575 51 L I AR I R P s i kb R AL
WA OB o HRAUEFSETBMCLRIE A7, ARkt R BeREsE LA A
o DRI 5 22 BEi0 g AN AN A Las 39T T L g 77 R S B i 225K K Dy g
(R WA ga D -
CLR p2.7
NOP
NOP
NOP
NOP
SETB p2.7

BEKE(FN: 1
PITRE: 1
Z#FI%RES: [0 0 0 0[0 0 0 O

#®1E: NOP
(PC) « (PC)+1

ORL <dest-byte> , <src-byte>
Ihee: MAFHLRENEHIEH
AR ORL#E4 ¥4 Hi<dest-byte>Fll<src_byte> T i =& I AN 75 48 Sk AT 12 47 12 i alig
B, S AP IE <dest-byte> IR AR IR ot . ZARIERREMIRR A7
PIANMRIERH AR, SCR6FTFHE 20, 4 H IR E R0 RINSRART,  JFE(E
FOTLUR A F A7 T 0k BT FARaRI R Fhlaia LR k. 2 B RS
R BTN 70, RO DUR RN sl sr AT,
R AR SR S I EIRPIRES T84 <dest-byte> BT AR 194K
82 M3y 1 %60 R R A7 28 TR SR s, A2 S B R
245 s B A A $E O0C3H (11000011B), & A7 %5RO % y55H(01010101) ,
JUEERSE
ORL A,RO
PATIE, ZhnES A48 0D7H(11010111B) . 24 H AT B0 B3 5 0 5l 5
BT, ORL¥H4A W] FHRIATATRAM S0 Bl 2 B 25 A7 28 h I SN0 B oL, ATk
Hefy e B LR BR M 8, BT RN DUR B S TERR A R I AL, T B2
FNERATEIZAT IR P S T U . PATHR S
ORL  P1,#00110010B
ZJa, HELORIEES. 4. 1z EL.
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ORL ARn
BEKE (FM)
WITREEA:
"SRR [0 1 0 01 rorx
#4E: ORL
(A) — (A)V(Rn)
ORL A.direct

BEKE(FM): 2
WITEAHEA: 1
“HEHI4EES: [0 1 0 0 Jo 1 0 1] [ directaddress |

#1E: ORL
(A)— (A)V (direct)

ORL A @Ri
BEKE (FT) :
MITREIE:
"I [0 1 0 0 Jo 1 1
#{E: ORL
(A)—(A)V((RD)
ORL A #data

ESKE (F1): 2
WITRE: 1

ZH#FI%RAS: [0 1 0 0 [0 1 0 0] [ immediatedata |
#{E: ORL

(A)—(A)V #data
ORL direct, A
BOKE (FMH): 2
WITEHE: 1
Zi#FI%RES: [0 1 0 0 [0 0 1 0] [ directaddress |

#{E: ORL
(direct)« (direct) V/ (A)
ORL direct, #data
BEKEF™: 3

MITREIE:
“HEFI%ES: [0 1 0 0 Jo 0 1 1] [ |directaddress | [ immediate data |
#1E: ORL

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

Thee: A ENEZHEIUEE
WA dnSi<sre-bits TR R AL B AL, M EMHARE; BN, PRI bR E R A FIR
AT, LB FH, MTREERZRN 17 KB EBRERIUE#H, E
PR SRR . TEPATARIRE SN, AFEm AR AT
2645 HPATI R F AN, 2 HAY2P1.0=18{ACC.7=18 0OV =0/}, BN itr&EC:
MOV C,P1.0 :LOAD CARRY WITH INPUT PIN P10
ORL C,ACC.7 :OR CARRY WITH THE ACC.BIT7
ORL C,/0oV :OR CARRY WITH THE INVERSE OF OV
ORL C, bhit
ESKE(FD): 2
WITREHEA: 2
Zi#EFIZES: [0 1 1 1 Jo 0 1 0] [ bit address |
#{E: ORL
(C) — (C)V (bit)
ORL C, /bit
EOKE (FH): 2
Zi#EHEI%RAS: [ 1 0 1 0 Jo 0 0 0] [ bitaddress |
¥{E: ORL L
(C) — (C)V (bit)
POP direct
e dkk
VAR SRR AREN TR E N ERAMBLIG I ZY, BRIBEHRL. 2805, KBl n W Lk 2
HdirectAT i8R AR S (B T-HE 20 H . ZEEA bR &AL,
245 PR IRAT IHIME N32H, A EERAMAI30H~32H B8 T [ %8 70 571 20H . 23HAN
01H. NHATHE 4
POP DPH
POP DPL
ZJ5, FRAREM(EAS K30H, HHRfEE A AN0123H, LIRS
POP SP
P AR £ N20H .
ER: EXPEFRE LT, S NS (20H) 281, FRFeE a2
2FH, ARG TR 20HHI SN, A K20H.
BEKE(FH: 2
HITRAER: 2
“EFISAS: [ 1 1 01 Jo o 0 o] [direct address |
#1E: POP
(direct) < ((SP))
(SP) « (SP) - 1
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PUSH direct
IhRE: LAk
YERA:  ARIREFESLINL, RS Krdirect TR B4R P 25 I Bt HFR AT R S H I FERAMAE
BRI 2. ZEREAN bR AL
2450 BTN IR S AR I AR PR AT B A09H,  BE e DPTRAME A0123H. 47 Un
T4 A
PUSH DPL
PUSH DPH
25, FIEEAEN0BH, FFAEEHE23HA0IH S HIAEA P ERAMIFIOAHFIOBH R fif B
JEZH .
BEKE (FEH): 2
WITEHR: 2
ZH#SI%S: [ 1 1 00 Jo 0o 0 o] |[direct address |
#4{E: PUSH
(SP) « (SP) +1
((SP)) « (direct)
RET
IhEE: M T HIFEIR [
WRA: HUTRETIRAN, B EPCE M AL AR5 AR sy, MedRitmi2. 4R
G, TR TE R IIPCIE T N Rtk AL TR 4T, — RS OL T, %48 & FIACALLEL
LCALLEC A . cidg 2 MHUT A emibr E47 .
20 RRRIRH YIMEN0BH, AN EERAMEI0AHAIOBHAFfif 8. G Hh O HHE 70 B 9 23H AN

01H. NIfE4:
RET
PATIE, RIGEFEEN0OH. T2 K MO123H b bk Ab 4k L 301 T .

BEAKEGFEY: 1

Z HEHIRAS -
1RAE:

[ 0010 ]o o0 1 0]

RET

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

108
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RETI
hee: TR R
WER: HUTIZIBAN, BN PCEM S AR 7T, REWEHREH, &
B R F A R T, HeeE 2. HABFFAARAZ ., (HFEPIRAS 7PSW
AL HKEBIH W AT PR o TR 54k 82 AT = A2 I PCAE T N G ik Ab T4 4k,
17, — MG T 2R BN DB R —2%484 . fEPATRETIHE &), WA —Mi
SCTUBAR B BRI e 2 i oA FR T AR SR Ab B, R4 (E A IR S S 5 v PR BT 22 B RS
FEHPATLAES
200 BARIBEFIIWIMENOBH, 45 R AEHINE0123H AL A48 A HAT 45 SRR = A= i e, YT
RAMFI0AHFIOBHHEIG T P 45 437 9 23HFN01IH . l$E 4
RETI
PATSEEE G, ARFRETASER09H, TR [A] 52 4k 42 0123H L BE FF 4R AT o
BEKEGEFEN: 1
WITEHR: 2
Z#FI%RES: [ 0 0 11 [0 0 1 0
##{E: RETI
(PC15-8) — ((SP))
(SP) «— (SP) -1
(PCyo) < ((SP))

(SP) < (SP) -1

RL A
IheE: K BInEATR BER AR R A
VR K RInas s g e fE 10, HAp TR S BIN0. 1Z%FR A AT AT AR AL
245 E BN A2 N0C5H (11000101B) , M54
RL A
PATIE, BEINLSMIN AR A8BH (10001011B) , HAREA A SZ 500 .
BEKEGEFEN: 1
HITEHER: 1
ZiEHI4ES: [0 0 10 JOo 0 1 1]
#BIE: RL
(An+1) — (An) n=0-6
(A0) «— (A7)
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RLC A
hee: LR A
WERA:  BUM AR HISAL B AR A bR & — RGN . P 7 NS bR, BEAIRR G
WIERIR S P00, ZFB4 AR HARbR E A7 .
2450 B B EAR{E H0C5H(11000101B), U454
RLC A
PAT IR, KR EIN2EAREEAE N8BH(10001011B), HEA b &4k B A .
BEKEGEFEY: 1
HITEHA: 1
ISR [0 0 11 Jo 0 1 1|
#®{E: RLC
(An+l) < (An) n=0-6
(A0) —(C)
(C) (A7)
RR A
INEE: K BINRAEUE AR A R
YRA: K RIS I8N BRI KA RN, OB RN T, BIPEIA AR, 1%1E
AR R EAT
2450 W BN N A H0C5H (11000101B) , NI3E4
RR A
AT G BN HI N EAEBOE2H (11100010B) , bR AL A28,
BSKE (FH) :
HITEHA:
Zi#FIZRES: [ 0 0 00 [0 0 1 1]
#1E: RR
(An) < (An+l) n=0-6
(A7) < (A0)
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RRC A
IheE: HHIIERAL R
WEA:  BNa A8 B RO bR & — A A RS LA HAR A0 NI FRE, HEAIAR A
VIR ASE RS BINIT o 1238 A AT A AR AT o
2645 R 2 NS 18 J90C5H(11000101B), HEAIFRE N0, MHE4
RRC A
PAT G, A0 RS HE 45 62H(01100010B), A7 bk G B A7
BEKE(FH): 1
Zi#EFIZES: [ 0 0 01 Jo 0 1 1]
#¥{E: RRC
(An+l) < (An) n=0-6
(A7) —(C)
(C) < (A0)
SETB <bit>
Thee: B
BA: SETBIRA MUK AHRI AL E L, HERIEXT RnT DL A bR s A v] BB F-hE AT
R RS- AR R LI VS
00 BOEAARERNEZE, i L HOIR A Jy34H(00110100B),  MIFE 4
SETB C
SETB P10
PATIE, BAPREARNL, i L% RS AR 35H(00110101B)
SETB C
BESKE (FH)
WITEHA:
TSRS [ 1 1 01 Jo 0 1 1
#1E: SETB
©)«1
SETB bit
ESKE (FTH): 2
PITEH: 1
ZiEHI%mAD: [ 1 1 0 1Jo 0 1 o] [ bitaddress |
#1E: SETB
(bit) 1

P 0 L A T R A ]
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SIMP rel

IhRE: JEBkEE

WA FEP I ARREE Blrel Fros bl 40T . B AR an R vkt 5 B kPCE M2,
R FHE A 5277 (Birel) FTRoRiE 55 M min#PC L, 53K HPCE RIS
BRI E Antthhk . BTk, BREFEEMVERR M ETHE S (RISIMP) Hulik (W RT128=2 15 Filj5
12775

Z0: B S RELADRXS MR 4 M hb A7 T 52 P A7 fif 5 (1 0123HH E, T 454>
SIMP RELADR
V9% 5 6 T0100H. 444758 %i84 )5, PCHALR0123H.

R TE BT, EHESIMPI R — 648 A 1L /20102H, G, B W%
FN0123H-0102H=21H. H4h, WIHRSIMPHImH EEOFEH, A4 N A 15445
LI TCPRIEIR .
ESKE (FH): 2
ZH#EI4ES: [ 1 0 00 Jo 0 0 0] [ reladdress |
#B{E: SIMP
(PC) — (PC)+2
(PC) « (PC)+rel

SUBB A, <src-byte>
Ihee: A hn e
R SUBB#H 4~ M 25 Hh i Js <src-byte> AT AR (1 717 A8 & 1 Ml S b fibr &, 9
PIBHMAERE T Rt b WRPATRIEN 7L EAHEAL, SUBBHE £ B A kAL
e (Rontlhn) 5 BN, EEEARE.  (WRERITSUBBIE AR, HEfhrE
COZM BN, XEWA (LR AT 2 RGBS, P2 7S Az BRI ESR
ATARKAG AT, WAL [F YR — e N B3 s 2s . D W SRAEBEAT I
BRI, SEIAAL A B AL, A GBI AR EACR B E AL R AL
Brs MSRTALEA, BURBTACA &AL, MER6AIEA, I HAREOVE E AL .
MR R R AIZ EN, AOVENT, TR RTE IEHR 5 5 ik FE e A
THRHG B, EREOR IR I R e A T RS
PR R T 0 2 Aifras Fhk. BTk, A7 % A4 - A0 ST R
Fhk.
245 W RN £ N0C9H(11001001B) . F A7 #R2[KI{H Jy54H(01010100B), i
PR ECH BN WIS
SUBB A, R2
PATJE, BRINAFHIEER A 74H(01110100B), b3 & CAIGH BhHE AL AR 35 ACHE
%, HhbrECHE N .
R 0COHIR L54HM 1%L T5H, (AFE RHIfTHE T, B F7ESUBBIR 4T
i, BEFRECT AW B AL, N4 R T W IR MbrE, 5374H. FE,
U SRAEREAT BN BE B 2 R PE I8 AT, HEAIAR ECHPIRAS AR A, B4 M ECRH
CLR CiEAEHNARECEE.
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SUBB A, Rn

BOKE (F1)
HATEHA:
Z I 4RA -

#BAE:

SUBB A, direct

EOKE (F1) :
HATEHA:

b 2 A

B4

SUBB A, @RI

HSKE (FH):
HITREIER:

Z YRS
BRAE:

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))

1]o0 11 i

BEKE (FMH):
PATREIEA:
Zi#EHEI%RAD: [ 1 0 0 1Jo 1 0 0] [ immediatedata |
#{E: SUBB
(A) «— (A) - (C) - #data
SWAP A
InRE: S RMER AR
WBA: SWAPHEA U B INaerkans (Fr3~(r0) Flmsals (fr7~fid) Bkt sci. sehrt
SWAPTE At if NARL NG HE & o ZIR AR &AL
0. BRINAIAN % N0C5H (11000101B) , NlFE4
SWAP A
PATE, BINEHANAZERSCH (01011100B) .
BESKE(F): 1
PATREIER: 1
Zi#EHEmAS: [ 1 1 00 JOo 100
1E: SWAP

(Aso) << (Ar)

P 0 L A T R A ]
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XCH A, <byte>

TIRE:
AR :

25451

XCH A/Rn

EOKE (F1)
PITRHA:
— HEHIRAS -

BRAE:

XCH A, direct

BEKE (FM):
HATEER:
BRAE:

XCH A, @Ri

BOKRE (T
HATEER:
BRAE:

AZ e BN AN 72 B A

XCHH& A H<byte> T8 %€ 117 A E I N A BB F gy, [FIRK Rn s i IA s
B N\<byte>fir i€ 7 WAL R . fi5 T RIRIRAEEON H KR ES R v S a7 %
fras Sk, BT HAMEF AT .

WROM A2 A AE20H, Z A% A48 J93FH (00111111B). A EERAMIKI20H A 5T 1K
25 975H (01110101B). M54

XCH A, @RO

PATIE, PIEBRAMIFI20H 3G (¥ 504 42 3FH (00111111B), RN A A4 A
75H(01110101B).

|1100|1rrr

XCH
(A) <= (Rn)

1
[[1200 o010 1] [ directaddress |

XCH
(A) < (direct)

1
1

[1 100 o011 i
XCH
(A) <= ((Ri))
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XCHD A, @Ri
Ihee: A4 BRI AI@Rist v oo b B k46
ER: XCHDIe4 K Zngs N A MK FT (F70~3, — BT i #uiBCDg) Al
FHER A HRAM B T I BE AT e, S B Im T (h7~-4) FIAZEm. 54k,
ZAR AR EN .
4. FROMRAT 7 HHE20H, ZNES A % 836H (00110110B). I #RAMIKI20H B I A7 i
I %cdE 9 75H (011110101B). MIFE4
XCHD A, @RO
PATIE, PWEBRAM 20HER TG N A48 i 76H (01110110B), R IN#AR N A AN
35H(00110101B).
ESKEET: 1
HITAH: 1
TiEFIES: [1 101 o011
$2{E: XCHD
(Aso) <= (Riso)

XRL <dest-byte>, <src-byte>
Ihee: TR RIE R
BiRA XRL#E 4 <dest-byte>Fl<src-byte>FT UK 17T AL B A AT 8 1R ST 8ls &
45 RARAEAE<dest-byte> T AR 7 1A R B IR A HMbr S,
PN RERAR G RIS R 6P Sl 2. 2 B IR Ry s, YRS

AR A7 ds Fhk . EIRThE . A MRS USRI S0k 24 H AR R0
T EET ARG, JREREROTT AR RN s B ST

T WRAZAE BB B 51 L RPIRZS A dest-byte T AR (4wt
7 it 1 i S B A % T AR i, AN AN 5 R S ) A

245 TR BN g A A5 A7 #5011 PN 2243 ) 90C3H (11000011B) FI0AAH(10101010B),
4
XRL A RO

PATIE, RINAIIHN A H69H (01101001B).

A H R EOE T B ST RN, %45 2 B FTRAM HLICECE B 17 4%
R AL . BB U, fEBATIE R S e . 474
XRL P1, #00110001B

PATE, PLEMIAIS. 4. OBHUY.
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XRL A/Rn
BSKE (F1)
PATEHA:
ZiEHIAD: [ 01 1 0 [ 1rrx
#B1E: XRL
(A) < (A) ¥ (Rn)
XRL A, direct
BESKE (FhH): 2
PATEHA:
ZiEHI%RAD: [ 01 10 Jo 10 1] [ directaddress |
#B1E: XRL
(A) < (A)  (direct)
XRL A, @Ri

BOKEFN): 1
WITEHE: 1
Zi#FISES: [ 01 10 [0 11

BAE: XRL
(A) —(A) ¥ ((R))

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

Zi#HI%RAD: [0 1 1 0] 010 0] [ immediate data |
#1F: XRL
(A) « (A) ¥ #data
XRL direct, A
BEKE (F1H): 2
WITRHA:
Zi#HFIZES: [0 1 1 0J o0 10 [ direct address |
#1E: XRL

(direct) «— (direct) ¥+ (A)
XRL direct, #data

BSKE (F1)
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 0 1 | | a7 a6 a5 a4 | a3 a2 al a0 |

Operation: ACALL
(PC)« (PC)+ 2
(SP)«—(SP) +1
((SP)) « (PC,)
(SP)«(SP) +1
((SP))«—(PCys.5)
(PC,0.0)< 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 0AAH (10101010B). The
instruction,

ADD A,RO

will leave 6DH (01101101B) in the Accumulator with the AC flag cleared and both the carry
flag and OV set to 1.
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ADD 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 J1rrr

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.
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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 [1rrr]

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

[0 100 ]| | 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,

AIJMP 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

(PC,o.0)<— page address

| a7 a6 a5 a4 | a3 a2 al a0 |

P 0 L A T R A ]
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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) A\ (direct)

[0 10 1] [ directaddress |

1
1
[01 01 o011

ANL
(A)—=(A) N ((RD)

120
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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 Jooz1o0] [ 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 L
(C)—(C) A (hit)

CJINE <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 PI,
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 Jo1o00 | direct address [ rel.address |

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

(€)1
ELSE
(©) <0
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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
CJINE 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 Jo011i [ 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 0 0011
Operation: CLR
(€) <0
CLR bit
Bytes: 2
Cycles: 1
Encoding: | 1100 [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 P1.2
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 L
(bit) « (bit)
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DA A

Function:
Description:

Example:

Decimal-adjust Accumulator for Addition

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

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

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

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

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

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

ADDC 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)>91V[(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
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DEC direct
Bytes:
Cycles:
Encoding: [ 0001 Jo 10 1] [ direct address |
Operation: DEC
(direct)«—(direct) —1
DEC @RIi
Bytes: 1
Cycles: 1
Encoding: [ 0001 [0 11
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 0] 0100
Operation: DIV

(B — @)
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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
DINZ 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 Jo1o0 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 11i
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: [ o010 o000 [ bit address [ rel.address |
Operation: JB
(PC) « (PC)+3
IF (bit)y=1
THEN
(PC) « (PC) +rel
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JBC bit, rel
Function: Jump if Bit is set and Clear bit
Description:  If the indicated bit is one,branch to the address indicated;otherwise proceed with the next
instruction.The bit wili not be cleared if it is already a zero. The branch destination is
computed by adding the signed relative-displacement in the third instruction byte to the PC,
after incrementing the PC to the first byte of the next instruction. No flags are affected.
Note: When this instruction is used to test an output pin, the value used as the original data
will be read from the output data latch, not the input pin.
Example:  The Accumulator holds 56H (01010110B). The instruction sequence,
JBC ACC.3,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: [ o001 o000 [ bit address [ rel. address
Operation: JBC
(PC) «— (PC)+ 3
IF (bit)=1
THEN
(bit) <0
(PC) « (PC) +rel
JC el
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 [0000O 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%): 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 AJIMP instructions in a jump table starting at IMP_TBL.:
MOV DPTR, #JMP_TBL
JMP @A+DPTR
JMP-TBL: AIMP LABELO
AIMP LABEL1
AIMP LABEL?2
AIMP 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 [00 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, LABEL?2
will cause program execution to continue at the instruction at label LABEL2
Bytes: 3
Cycles: 2
Encoding: [ 0011 Jooo00O bit address rel. address
Operation: JNB
(PC) « (PC)+ 3
IF (bit)=0
THEN  (PC) « (PC) + rel
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JINC 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 Joo0o00O rel. address
Operation: JNC
(PC) « (PC)+ 2
IF (C)=0
THEN (PC) « (PC) + rel
JINZ 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 Joo0o00O 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 JooO0o00O rel. address
Operation: JZ
(PC) — (PC)+ 2
IF (A)=0

THEN (PC) « (PC) + rel

LCALL addri6

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 “SUT2N" is assigned to program memory
location 1234H. After executing the instruction,

LCALL SUT2N

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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LIMP 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: 2
Cycles: 1
Encoding: [ 1111 Jo101 [ direct address |
Operation: MOV
(direct) < (A)
MOV direct, Rn
Bytes: 2
Cycles: 2
Encoding: [ 1000 [ 1rrr | direct address |
Operation: MOV
(direct) « (Rn)
MOV direct, direct
Bytes: 3
Cycles: 2
Encoding: [ 1000 [0 10 1] [ diraddr(src) | [ diraddr. (dest) |
Operation: MOV
(direct)« (direct)
MOV direct, @Ri
Bytes: 2
Cycles: 2
Encoding: | 1000 Jo011i | | diectadd |
Operation: MOV
(direct)«—((Ri))
MOV direct #data
Bytes: 3
Cycles: 2
Encoding: [ 0111 [Jo 10 1] [ directaddress | | immediate data |
Operation: MOV
(direct) « #data
MOV @Ri, A
Bytes: 1
Cycles: 1
Encoding: [ 1111 [011i
Operation: MOV
(R)) «— (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)e— (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] [ immediate data15-8 | | immediate data7-0 |
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 01H, 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))
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MOVC A @A+PC

Bytes:
Cycles:
Encoding:

Operation:

1
2

[ 1000 Joo11]
MOVC

(PC) « (PC)+1

(A) — (AyHPC))

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

Function:
Description:

Example:

MOVX A @Ri
Bytes:

Cycles:
Encoding:

Operation:

Move External

The MOV X 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]o001i]

MOVX
(A) — ((RD))
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MOVX A ,@DPTR

Bytes: 1
Cycles: 2
Encoding: [ 1110 [000O0 ]
Operation: MOVX
(A) < ((DPTRY))
MOVX @Ri, A
Bytes: 1
Cycles: 2
Encoding: [ 1111 J001i]
Operation: MOVX
(Ri))— (A)
MOVX @DPTR,A
Bytes: 1
Cycles: 2
Encoding: [ 1111 Jo000

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

(0OAOH). The instruction,
MUL AB

will give the product 12,800 (3200H), so B is changed to 32H (00110010B) and the
Accumulator is cleared. The overflow flag is set, carry is cleared.

Bytes: 1
Cycles: 4

Encoding: [1 0 1 0Jo 1 0 0]

Operation: MUL
(A)r.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 pP2.7
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 A.direct
Bytes:
Cycles:
Encoding:

Operation:

ORL A @RI
Bytes:
Cycles:
Encoding:

Operation:

ORL A #data
Bytes:
Cycles:
Encoding:

Operation:

ORL direct, A
Bytes:

Cycles:
Encoding:

Operation:

[010 o1 rrr

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

2
1

[01 000101

ORL
(A)<— (A)V (direct)

| direct address |

[01 0001 1

ORL
(A)— (A)V((RD)

2
1

[0100]Jo0 100

ORL
(A)— (A)V #data

[ immediate data |

2
1
[01 00Jo0 10

| direct address |

ORL
(direct)«— (direct) \V (A)

ORL direct, #data

Bytes:
Cycles:
Encoding:

Operation:

3
2
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[0 1 0 0o 0o 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 P1.0
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 o 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

P 0 L A T R A ]
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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 01H, respectively. The instruction,
RET
will leave the Stack Pointer equal to the value 09H. Program execution will continue at
location 0123H.
Bytes: 1
Cycles: 2
Encoding: [0 0 10 Jo 0 1 0
Operation: RET
(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

(PCis) < ((SP))
(SP) < (SP) -1
(PCy0) < ((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
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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 J0o 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) < (Antl) n=0-6
(A7) < (A0)
RRC A
Function:  Rotate Accumulator Right through the Carry flag
Description:  The eight bits in the Accumulator and the carry flag are together rotated one bit to the right.
Bit 0 moves into the carry flag; the original value of the carry flag moves into the bit 7
position.No other flags are affected.
Example:  The Accumulator holds the value 0C5H (11000101B), and the carry is zero. The instruction,
RRC A
leaves the Accumulator holding the value 62H (01100010B) with the carry set.
Bytes: 1
Cycles: 1
Encoding: [0 0 01 Jo 0 1 1]
Operation: RRC
(Ant+l) — (An) n=0-6
(A7) —(C)
(C) — (A0)
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SETB <bit>
Function:  Set bit
Description:  SETB sets the indicated bit to one. SETB can operate on the carry flag or any directly
addressable bit. No other flags are affected
Example: The carry flag is cleared. Output Port 1 has been written with the value 34H (00110100B).
The instructions,
SETB C
SETB P1.0
will leave the carry flag set to 1 and change the data output on Port 1 to 35H (00110101B).
SETB C
Bytes:
Cycles:
Encoding: [ 1 1 01 [o 0 1 1]
Operation: SETB
(C)«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 i]
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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) <<= (Arl)

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 J1rrr
XCH
(A) <= (Rn)

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

| direct address |

P 0 L A T R A ]
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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 0OAAH (10101010B) then
the instruction,

XRL A/RO

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

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

XRL P1, #00110001B

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

Operation:

XRL A, direct
Bytes:

Cycles:
Encoding:

Operation:

XRL A, @Ri
Bytes:
Cycles:
Encoding:

Operation:

XRL A, #data
Bytes:

Cycles:
Encoding:

Operation:

XRL direct, A
Bytes:

Cycles:
Encoding:

Operation:

[01 10 ]1rrr

XRL
(A) — (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

P 0 L A T R A ]
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e~ s *
F6E PHTRS

T R G N CPUR A X A K S S p Se e Ab B RE ST R B .

2 S b HLCPU IEFE AL B SRR S I A S R AR T B2 G R, BRCPUEMF 41T
CAE, e ahdix /Mg F M, AEEUE, BER ERG P MR, 4eEERR T
Y&, XFERIRERAR AR T S PR ShBE AR A TR BT R S8, 1 RCPUHR T IR SR IR N o
Wik SRHLE) I RG— M V2 AR, 4 LA R EI R CPUE SR, ZESRONE
AR5 I, XA E AECPUAIL S e S8 — A BT i 37 =K 1 ) o 388 5 AR B DRI it 1 8 L 2% S HE
BA, A2 A B B B S AR R W SRR, B & — AN P iR — Mg . CPULE 2 SEm
LA 5 2 0 B v ) R T SR

M CPUIEFEALEE — AN rh W iE R I (BAT AR R T RS R » RET Aib—1
PR LB R B TG K . WIERCPURRYES B 452 % S5k Hh Wil I IR 5 F2 7, T 25 A BAR O
R R s SRR, LS, R RE P WIR SRR, XAERE RN ETRE .
EFER R RGN Z Job W RS, WA P WHREDIRE R W RGP B B R G

STC89C51RC/RD+ £ 41| B Fr LAt T 8/ h il SR VB, B 41140 B2 AMB e B0 (INTO).
SERF IR0, AN ITL(INTL) . eSS Lo, 8 0 (UART) fibi, 2 222ebi 7 . 038 el
2(INT2). AhBiWi3(INT3). Fig ek I s B 4 h Wi AR 26 2% . FR P vy LA FH 6 v b fo i Aor
(EAVIE.7) BAH B H I8 1 70 V62 K B i BT A R A i =K, tm] DUA $7 I A0 82 14 R 7 70 VA kA
CPU W AH B (1 H W7 B s A — AN i o] DUFH 800 s r oo gz ) o o i s R RS s & —
A B AR e o B T R AR B E . m i e ) R W SR T AT AR Se g e, Rz, AR
P 1 H W SRAS AT DT W s A S 2 S [RIAR e i R e 24 7 AR [R) 000 6 2% 1 Hh W () B = A=
BF, 5 R AR IR SR U R G ST SIE A R . STC89CS51RC/RDA+ 2 41 B LA £ v Iy A i
G R
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®6-1 P EIIRF

S/ [ PRS0, . . .
AR S 2% A . PRAEO| PLoE | L5 | USBH3B | v s 1t o e b
S = Lot L 2 o =R o 2ok
PR | P wE B0 | %1 | @2 | (R RTRE S A VA e 2l T (4 X I VA
Hi b (IPH,IP)

INTO ,

! 0003H|  O(highest)| PXOH,PX0| 0,0 [0,1]10| 11 IEO EXO/EA
G 0) (highes

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

INTL

! 0013H 2 PXIH,PXx1| 0,0 [0,1]10| 11 IE1 EX1/EA
(HME T 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, PXx2| 0,0 [0,1]10]| 11 IE2 EX2/EA
(HMHH 17 2)

INT3 loosBH| 7 (lowest) PX3H,Px3| 0,0 |0,1]|10| 1,1 IE3 EX3/EA
(GhsHIT3)

I e EHT G N RS IR D) RE 95 A7 SR IPH AP A R, FDRE i de e o U4, SR Rt
EIPELXICON, B4 W et {4, S1E5E8051 5 7 HLM 4 - T Se 2t e 4k 4 -

IR HICIE 5 ifs, W &Ry S e s, il

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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6.1 HETLE

STC89C51RC/RD+ £ 41| . i HLIK BT & G 45 44 7 it B i - 1T

— T S g
i eV i 2 A7 e
) 27 A7 v
* IP, XICON, IPH FARAE SR 2 b
IE, XICONZ {745 251752 S Sa g
TCON.0/IT0=0 >0 EA PXOH, PX0
EX0 | -~ [
INTO —oC IEOH—"—° 3 0 high
TCON.0/IT0=1 | pToH, 10| g
. ETO b : oLyl 1o
Timer0/ TFO —)l—o/—c/rc oG P 11y
L4
_ PX1H, PX1
TCON.2/IT1=0 g 00y o4 10
INTL—o o8 e IR
TCON.2/IT1=1
PTIH,PTL| g0
) 3 O 1o
Timerl / TF1 o § T—> L1y
PSH, PS
R :))—u—oE/'S o W
UART T 1° s 11 e
- | PT2H,PT2| oo ?g
o - 0,1 K
Timer2 B:(%ZZ :):)—.—o/—c)l/c °\§ N L0y 1,1;
I
I
- [ >0 PX2H, PX2
XICON.0/IT2=0 EX2 | 2 LN i’
INT2 —o IE2H—o—oo g = HEEN
XICON.O/IT2=1 | "
I
. 0 | PX3H, PX3
XICON.4/IT3=0 > EX3 g NN 0
INT3—o IE3f—o —0 o 0§ =D 1,1}
XICON.4/IT3=1 l
| v
| low
I
EA:
‘\Global Enable
EA

K6-1 STCB89C51RC/RD+Z 1| H I R 45 45 #4
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A ESH WTO(INTO). &R B L(INTL). A0 rh i 2 INT2) Rt o 5 o T 3(INT 3) BE AT 1 Ha 1
fil ke, R BRI . 3 SR DU AN A0S A B AR A AL T A A A TCONH Y IEO/TCON. 1,
IELZ/TCON.3. IE2/XICON.2FE3/XICON.5, 44piB i R 55 F2 - i B J - AR BT i >R A A
IEO. IELl. IE2FIIE3Z: HBh#iE0. TCONZ 745+ ITO/TCON.O. ITUTCON.2, IT2/XICON.O
FIT3/XICON.AYLE T AN W0 1. 2RI K FE-~P i & 77 sUId 72 T FEnr ik 77 0. wnRiTx =
0(x = 0,1,2,3), HARGLEINTX(X = 0,1,2,3) RN FE P 5 7T =B A R W . @R 1T = 1(x
=0,1,2,3), MARGEINTX( x= 0,1,2,3) I T BEIH 5 AT 7B SN f k. 4138 5 57 0(INTO).
AMERPITL(NTL). AR rh T 2(INT2) A0 A0 3 v B 3(INT3)348 1 LA 045 5 17 LM o Pl R 2 e

SE I 2RO RN L1 BT SR AR EAL R TFORTFL. 452 I 8 T A7 8 THX/TLX(X = 0,1)¥m tH i, i
HAREATEX(X = 0,1) &4 B AL, ERfash kA . S8 AL LT 1% e i 2, 2
RIS AR EALTEX(X = 0,1) i F 5 4 .

2 H AT S rp W37 SRR R AT RTRD B3 AT 10 1R 3% w3 SR AR G AL T TR AT AT — AN BN T
i, HATOHWE S A

SE I 48 210 W0 SRR B AR TR2FIEXF2. Y58 I 28 A A7 4 TH2/TL2% th I, i i As AT
TR2& W BAL, TR 2SR BR A . M R HLEE 2o AT 1% 58 I A R T INE S 5 B 8% 1R ¥ HH bR A
TR2S WA ERR . MEXEN2=1H T2EX F7 Bk A8 = A= fli SR B H 2GR, EXF2E 7. i 22
fRERT, EXF2=1H0R A CPUM 7 7] 5 A PRAT i B 25 20 W 7725 o

FAS il R AT N SE U 262K -

K6-2 Ikl
HH T fil AT N
INTO _ 1\ ; _ Oy w7
(SR IO) (ITO/TCON.0 =1): FF##  (ITO/TCON.O = 0): G HL
Timer 0 JE I 280
INT1 — 1) RS — ) X
(SR L) (ITL/TCON.2 =1): FF&#s  (ITUTCON.2 = 0): fik Hi°F
Timerl 7€ B 25 Lvi
UART RIS 5E Y,
Timer2 JE I 2% 29
INT2 1y R — - s
(SR 72) (IT2/XICON.0 = 1): FB&#:  (IT2/XICON.O = 0): {EH°F
INT3 — N\ ; — - X
(SR 3) (IT3/XICON.4 = 1): FF&  (IT3/XICON.4 = 0): {1 ~F
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6.2 HIETE 7S

. fr ikt S £ .
= 4
R ik bt | pen L | Sff
IE Interrupt Enable | A8H | EA | - | ET2 | ES | ETL | EX1 | ETO | EX0 |0X00 0000B
P Interrupt Priority BSH - | - [ pr2a[ps[prifrxi]pro]| Pxo x00 0000B
Low
IPH |nterrl:_r|)itg|:r’]ﬂ0rlty g7H | PX3H | Px2H | PT2H | PSH | PT1H | PX1H [ PTOH [ PXOH 0000,0000B
Tcon  |Timer/CounterOand) gg, 1 [TR1 [ TF0 J TrRo [ 1EL [ 11 [ 1E0 | 1T0 | 0000 0000B
1 Control
SCON Serial Control 98H |[sMo/FE| sM1 | sM2 | REN | TB8 | RB8 | TI | RI' |0000 0000B
T2CON Tlmecrloict)ruor:terZ C8H [Tr2]exre]rek] Tek [exenz] Tr2 | cir2 [crRL2| 0000 0000B
XICON AuxHCI:agzt:(r)llterupt COH [pPx3] exa | 13 | 113 | px2 | Ex2 [ 1E2 | 1T2 |0000 0000B

Li%tlwth 1 5 STC89C51RC/RD+ R F . A HLAF WA KR T A a7 s, R IE - Huxt ik
AT AT

1. P R IF ST FRIEFIXICON
STC89C51RC/RD+ Z 1| 1 i AILCPUXT H W I () FF i sl B e, 45— A A W A 75 % o F vh

Wr, A2 P B T AR AR RIE (bl NABH) FIXICON (HulibHCOH) #5if. ZFfE8LE
FA% 2R

IE: F T o2 frds (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: CPUM & ik e VF# (2, EA=1, CPUJFIRH i, EA=0, CPUJFIkZITA i I B o
EARIAE T2 A8 o Wy ST VE T M G 2] o B8 o i ¥ S B2 EATR ) FLXE 2 4 Tl B
L H 7 FC VR ) A 42

ET2: EM /AR T2M0 3% b Wy o vrfr. ET2=1, foiFT2rhlr, ET2=0, 2% i-T2rr,

ES : H{TIHh W avEfi. ES=1, ARVFHAT 1IN ES=0, ZEibH4T L1,

ET1: @A TR By o 7. ET1=1, AU TidWr; ET1=0, 25 ET1dHy.
EX1: AN il v, EX1=1, RVEAMEFEIF I EX1=0, ZE LA 1.
ETO: TOf%S b It S0 VP67, ETO=1, FfiFTOH iy, ET0=02%1-TO iy,

EXO0: 4 WrOrh iy farfr. EX0=1, RVl EX0=0%% (1.
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AT AEXICONFRS T
XICON : Al izl o f7as  (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 K3 LS H o, R SE s ¢ i [PX3H, PX3]=[0, 0]; [0, 1]; [1,0];
[1, IIRE .
EX3 : W& ERL, VPN W3R WihiiE ko, Ak 3
IE3: A& B3 rF WHERAREAL, Wk RO )E, TE3=1, AT A fF B 3liE %
IT3: 4ubAr e fF B AL, SRS 3R T v b s b Ar RS 0, A P ik R
T
PX2: BALRSNT W2 g m, e dm %l [PX2H, PX2]1=[0, 0]; [0,1]: [1,0];
(1, 1]kdE.
EX2 : Wi E KL, RVFSMEE T gm0, AR k2.
IE2 : AhESH b2 Wrig sSRER &AL, WS RROL S, TE2=1, Al HAE % .
IT2: b Ar A B AL, SR W20y B BEvE AR W i r RS I, AR~k
HT

STC89C51RC/RD+ZAF B FHLE A1 LG, IEFMXICON#EEO, AT E “17 8
“0” IEFIXICONFHRL AL, SEI 50 VR B AE b & Hp YR () v I FR s, 55— AN A s o v
e W 20 5] B A CPUTF B M . BEETIERTXICON R P 25 1) A7 34 4 Aok 2B (SETB BIT;
CLR BIT) , tafHF #8452 (EIMOV IE, #DATA, ANL IE, #DATA; ORL IE,
#DATA; MOV IE, A%) .
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2. UL RITHF 785 1P/ XICONFIIPH
B4 8051 L i LA A AR TR e, B Je AR S 2%, mT LASEEE MG 2% Hh Tk & .
STCBIC51RC/RD+ F 4| 5t Fy AL e ot ¢ B8 38 Iin ()45 7k D i 75 4745 (IPH/XICON) W I AH LAz, W]
W R Wi e B B AN e g iR R E TP, A h e B R EM%E, 51448051
N I G Wt ke o o
— AN EFEPAT MRS o h T REBE = e e b W b T, (B RERS: 59— AN Se b T i
R, —EHITRIEHR, BRREEARETI, iR B 3R 55 BT — 2484 A e R 1) R
Wi H i . LA iR wT US40k R T P 2% JE AR«
LARAR e 20 Wi nl gl s AR e g b W i i, R ZANRE S
2 A —Fh T (N R B OS ARG, — BAARIMRL, A2 S B 1R 2 W BT e ik
STCB9C51RC/RD+ R FI L Fr LI Fr A - S g 4% ) Z5 A7 i R F
IPH: H W0 ot 2 42 1) 25 A7 ey OS] A7 3Hhk)
SFR name | Address | bit B7 B6 B5 B4 B3 B2 B1 BO
IPH B7H |name [PX3H| PX2H PT2 PSH | PT1H | PX1H | PTOH | PXOH

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

PX3H, PX3: Ak i34k e g4z il fr
PX3H=0HPX3=0f}, #}krH i3 kot e g o Wt (f 5 4%0)
HPX3H=0 H.PX3=11}, #MaBrh i3 AR S g b (5 1)
PX3H=1HPX3=0/}, 4Nk W3 B m e g b (o2 2)
MPX3H=1HPX3=1i}, MR Wr3 i m i e g il (5 443)

PX2H, PX2: A1 24kt 56 4% il
PX2H=0 H.PX2=0f, ANk b2y S ARt 56 2% o b (156 240)
PX2H=0 HPX2=1ff, 4B W2 AR e g b (5 1)
HPX2H=1HPX2=0M}, #MiSrfWr2 8 st e g il (5 242)
PX2H=1HPX2=11}, #MaBrh W2 s m i se g b b (5 43)
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PT2H, PT2: i #5221 Wit Se e dz il fir .
HPT2H=0 HPT2=00, & 220 W A kit Je g b (ft e 240)
HMPT2H=0 HPT2=1/}, &N 22+ Wi BRIt e g (P Fe 1)
HPT2H=1HPT2=01}, &M 252 WrAE i se g (/e g2)
MPT2H=1HPT2=1i, 52 i &% 24 Wr g e e £0 S 2 7 (£ 5 243)

PSH, PS: 5 O Wik e iz it .
2PSH=0 H.PS=0f}, i 1 Wi AR S 2 b T (B 56 280)
2PSH=0 H.PS=11, # 11 M ABARAL 62 by (TR 5624 1)
PSH=1HPS=0}, = M1 W AR S g0 b (PR 242)
MPSH=1HPS=1}, & 19 W7 e e e S 2 Hh 7 (P 5 243)

PT1H, PTL: i 3 1rh Wit Je s il .
MPTIH=0HPT1=08/}, & &1 b A sl e g W (56 220)
MPTIH=0 HPT1=1i}, 5 &% 1 Wr s Ieph e g b i (f 52 1)
HPTIH=1HPT1=08f, & 2F1H WA m I e b (P /age2)
MPTIH=1HPT1=1/}, & &1 b A s e g A W (P 5 243)

PX1H, PX1: AR b 1A e g4z il fr
PX1H=0HPX1=0f}, #hiErh i1y sl e g o i (5 240)
PX1IH=0 HPX1=1H}, AMasH b LA e 2% h b (P e 2% 1)
HPX1H=1HPX1=0ff, MR LR R se g b (5 2)
PX1H=1HPX1=10F, ~hHErh i1y e o 4 i (5 243)

PTOH, PTO: 32} 250 Wit Se ez il 7 .
PTOH=0HPTO=08, & 250 Wi i fILtFe g i (5 4%0)
HPTOH=0 HPTO=1/}, &M 250 Wi BRIt e (P Fedkl)
HPTOH=1HPTO=0/, & 250 Wi mi it sa g i (/a2 2)
MPTOH=1HPTO=18}, & 230 Wi A m Pt Je g b i (DL 4%3)

PXOH, PXO0: 4k W0 e ez il fir .
2PXOH=0H.PX0=0F, 4Nk W0 A HAKHL e g B (115 450)
PXOH=0 HPXO0=1H}, #hkrH W0 iRt S g v i (g 1)
PXOH=1H.PX0=00F, #Mirh k0 A % mifit S g i (it 2e 252)
PXOH=1HPX0=1ff, 4Nk W0 i mf se g b (5 443)

AR e A i B A7 AR IPANIPHI S A2 A R r P AR B “1” FIE “07 o (HIPF A7l
fr#edE, BrCAn] AR S B T BB TR S BRNIPI N A . TIPHEFAF 2R I N A R BeH =11
PREFE A KR H. STC89CS51IRC/RD+FF H. Fr HLE AL 5 IPAIIPHIZ A00H, #4359 (%
NG
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3. ERTEE/ T E880/1454|ZF 788 TCON
TCONAE R #3AF A TO. TR M 2774y, FIRWAIFTO. T1% H R TR A4S 3K

HRBTYE LS, TCONAS T :

TCON : EN 88/ 5 b st 57 (A hr5-4k)

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

TCON 88H |name |TFL| TR1 | TFO | TRO | IEL | IT1 | IEO | ITO

TFL: Tl dWrbrd. TG, AVHEFF G5 2= A8 i i B
“17 TF1, FICPUTERATINT, — ELORFFEICPUNI N T, 4 il fFis “0”  (Hnrih
EHHAEE “07 ) .

TR1: E #8147 1 R4 .

TFO: TO%:H b brbr . TOME Uvrit B bliG, MWMEFF AL, Sr=Am He, mEsE
“1” TFO, [A)CPUiERMr, — BL{RFEFCPUMIRN iZ R, 4 mhfifiEo (Haf i
BB

TRO: SEN 220 T HIfr .

IELl: AMEBRBrLiGRIE (INT1/P3.3) frid. IE1=1, 4Pl mCPUE R, {CPUNE N %
FRITT ARG “0” IEL.

IT1: AMEBA W LR SR A 447 . 1T1=0, INTL/P3.35| I L M6 v “F (= 5 A fh & 40 350 vh b
1. 1T1=1, AWM T B i & 75 0.

IEO: AP broig =R (INTO/P3.2) #rdi. IE0=14FEFrh O CPUE K I, 4CPUMNH N Ak
BRI, EEEEE €07 IE0 Ak 5D .

ITO: AP WO Wik R #5847, 1TO=0, INTO/P3.25| JHI I F A B8 ~F 0 fish 2 4156 H 1870 .
ITO=1, AMEBAWION T Rk 7 .
4. BITOIEHIEFFEISCON
SCON N H AT 5l 27 745, SCONAS U1 R«
SCON : H A7 ¥zl Zi a4 (Al frS-4k)
SFR name | Address | bit B7 B6 B5 B4 | B3 | B2 | BL | BO
SCON 98H | name | SMO/FE | SM1 | SM2 | REN | TB8 | RB8 | TI RI
RI:  HA7 Oz Wibs G, &84T D LR HLUA 7 xR0 AR, W4 2 F A 21 26 8457 i Fiof
Bl Aoy, 20 3TLAEHSM2=0m}, 4 S FaUe BHE LA PRI B 1 2847 L
77 28 77 F3 LAE HSM2=11F, MY U B0 0 259 B RB8 N 1 5, R 3 L 4 A 1) 4
1AL R B 1. RIS BB AT O 1IE M CPUHR i b (BeUlc br) , RIAAZ i A 2 (1
W il 55 2 T 2
Tl HBfTHLRET R E. BT 1L ROKEN, FYRIEEsMBdE, MthEL, &L
1. e R3KER, FERIEE AT AR B 1. TI=1% R~ 847 H 1IELE [ CPU
HAE o b ORIk i) o (EAEVEE R, CPUMA N &Ik Wridsk, % m i AT o Ik IR 55 75 2
B A TIE S, T P ER R RS R RS E.
SCONZ A7 2 HAAL 5 T e 5%, FEMEATEN4H.
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3. ERTES/ 1T B8 215 H E 88 T2CON
TCON N I 28 /TH A8 TO. TLRI#E b2 A7 4%, [RIBBIAETO. T3 H A Wil A A6 15 R
HH IS, TCONM IR
TCON : JEm &8/ Ty sh e hl F/7as (WAL 3Hhk)
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. T 2s2% M EAL, WA SMAER. MRCLKELTCLK=1 K, TF2
BASEN
EXF2: BT #R25MBirnE . EXEN2=1 HT2EXH) S Bh P~ L F SR B 340, EXF2E 7. R 82
HITERERT, EXF2= LI CPUM H Wt [ B AR AT RE B 282 R T FFE 7 . EXF2457 2425 F 4K
&R, (BN /T Bae i (DCEN=1) 1, EXF2AR4: 5] i
RCLK: HEUSthhdrd . RCLKEAIRT, 5025200 % H Bk B 4T DA X LA 3 2 i it
B, RCLK=0R, K5 i 88 13 H Bk e e b
TCLK: AIERT8PFRE. TCLKEALR, 22321 Ak B 5 AT DR LR 3 4 ik Bt
Bl TCLK=0B, ¥ 2 i) 28 1 H Ak VR A R a2s i e
EXEN2: SERFER24MigetnE . S BN B @i 282 R ENFAT DR 8EF, SLYFT2EXH B
PSR A . EXEN2=0 B, T2EX(HBEASXf 2 i 2825 %%
TR2: ERT#R2/830/F1LIEHIAL. B LI JE 3 i) 28
CIT2: ERmt8S/ iFHsiese. CERF82)
0= PEBER# (0SC/12 BK0SC/6)
1 = ST CT Rl
CP/RL2: #fi3k/ BiEkrd. Bz EXEN2=1 Bf, T2EX [IABKAS =3k, BZ. EXEN2=0
B, e B #e 2 B T2EX 1) Sk AR # T e i 48 EH Bh E %% . M4RCLK=1 E{TCLK=1H,
AL TE R L B A SR i N B EE A
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6.3 FRETLER

STC89C51RC/RD+ R FI #F LI AT (¥ Wi B AT A4 R IRT L SB 4, X 13 2 rp i SR Y5
AR AL R WA e b T, AT SEEL P I IR S AL R . — AN IEE AT IR
Se W RER R RS G P W R i, (EANBER S — MR Zh W b, — BT RIS,
BERAHESRET, R IAEREF 5 FAAT — 258 A REMIROHT IO TP T R 3 o DL Prid AT 19 4%
N TP 2 AR

VARSI rh Wl g U SE g Wi b i, [ Z AN
2 AR — R iy (NVE R R POERARS) » — BAFBIMARL, A2 FEAE 1R 2 W o

2 [ B USCR TUAN R — AR S 2 A T SR, W — N EESRAG B R SS,  BUu T 9 3B A0 A ) I
J¥o XA TGRS HEN, R AFE S — MBI /e 245, STC89C51RC/RD+ A 41 H.
Fr AL A T S R O R

e 7 5 FEHRSF
INTO (highest)
Timer 0
INT1
Timer 1
UART
Timil

NogokrowdrE O

INT1 (lowest)

WARAEHCIE S iE, RS2 h s, #ilin.

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 HHTALIE
2ARE T i A T HLgCPUMR N, AR T, 35 R AT I R ERAE

K e ] 2 Ik 3R R P U R PC
- AT AN R R 55 R o

Hh TR 55 R e TSRS A2 i A A — 22484 . TSREARETT (IR [A]) 35 2 4538, H5PCIE
MA ], FFRREORI PR E, 25 WEREF W7 A 2R SE 30T

BRI B, R BRI P TS PO AU AR O R I B, R R A R X 8
I R 55 R P R A bk o % R ISR S5 AR (N Itk (BRI D N

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

3. BRI

4. BHLE[R] 25 59 HeAt o b

5.

6

SRR w7 ) B
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

B CEEPATIRE B, SR WA DB S B E . T i BN R T
FEFF A S TR IR 4y, FTUA R 142 NER 84, Bl A iy ) 2 X (LJMP
MAIN) .
EEAREHRETIE A CBRETIHE S

RETH54 AR A3 HIPCIR [9] 2] J5 Sk e T 3 5, (HRETHE A WA 1 2 P W AR Se 2R 2
RAEHIThEE, R H KRGS YONP I RET, )5 B 5 IR AR G 1 b Wi SRk A
i 8

25 P AE T IR SRR R BEAT T ONAR IR AE, MIZERET G A $hAT B N 347 H0 N 0 H A
1, BIZEP W ARSSFE 7 HPUSHYE 4 5 POPFE 4 A Zi et f# H . 75 WIS e 1R Afi 3 [a] W 5
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6.5 FPMERAR T

SRR ITO(INTO). AMER T L(INTL). SRR rh T2 (INT2) A0 4M 55 o T 3(INT 3) A W i ik 2 75
3, R R 7 2R ik & 7 2

T R TYAS NGB A I bR S AL AL T 2547 28 TCONH I IEO/TCON. 1, IEZ/TCON.3. IE2/XI-
CON.2FHIE3/XICON.5. Y4 i il 55 72 5 B Js - Fh & SR bR B A7 IEO IEL. 1E2FNIES
2 EH%E0. TCONZFAZEAS F1HIITO/TCON.O. ITL/TCON.2. IT2/XICON.OFIIT3/XICON.44 &
TAMEAEI0. 1. 2FN3JRAK FE Pl U7 = 2 R BRI AR 7 . i ITx = 0(x = 0,1,2,3), B4
RAAEINTX(X = 0,1,2,3) IFRIN & P 5 T P2 AR A i . an R ITx = 1(x = 0,1,2,3), A4 R4t
FEINTX( x= 0,1,2,3) I T B30 J5 7 P2 A A b b7 o AR5 Ir0(INTO). AR BB T L(INT L), 4k
e T 2(INT2) A1 413 o I S(INT 3) 345 1T LA 5 B 1 LM o e o s nge i

H T RGBSR R W7 5] BCRAE LG, BT T R A IR, NS 5 hZ 2 b
YeRF2N RGN Bl o G SRAN A R WA T BRI, B SR DA Z5FE A N 1) 5] VA R g T 2 1A
RGN Eh, T HARH T B B — AN RGN B, A BER R % R BRI g CPUR I 2. [FAE,
YA A TR A FESE AT Al e, USSR Z0FE A N IR 5| BRI AERR K FEP 2 /024 RGERT B, X R
A BERA PRCPURE IS AS I B Z AR L P15 5
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6.6 HHTNIRNIERF

6.6.1 FNERFHETO(INTO)HIMIRIEF (CREF R L RIZF)
1. 31— & RIMER R B0 TN S5 iy

CizFr:

I* */

/* --- STC MCU Limited */

[ - RS TCBIXX Z 1 W HLANE FHITO( TF L) wmemmemememememnmenees x|
/* --- Mobile: (86)13922805190 */

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

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

/* --- Web: www.STCMCU.com */
e ST R o PR S SC B P B SRR, oo ee %/
e E TR 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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CiRiER

I* */
[* --- STC MCU Limited */
% - {75 STCBIXx F 51 4o LS HF BFO( R W) -orooreereemmnmeneeee *
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
[* --- Web: www.STCMCU.com --*/
e 4 SR R o A P SRAE SRR ) AR, ommmeeemeemeeneeeeee *
1% R R B W T STCRI YORE L —-eremerev */

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. B 2—RIMNAR R BTORY TS B A o T P 4 A AR K

C2R:

I* */

[* --- STC MCU Limited */
1 - 7N STCBIXX 22 F1| 51 LA H WO By o i it A X, ----/
/* --- Mobile: (86)13922805190 */

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

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

/* --- Web: www.STCMCU.com */
e ST R o PR S SCEE P B SARFE, oo en %
e E TR o S T B T STCHI RO R oemeeeees %

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; /lopen global interrupt switch
while (1)
{
INTO =1; Ilready read INTO port
while ('INTO); /lcheck INTO
_nop_();
_nop_();
PCON = 0x02; /IMCU power down
_nop_();
_nop_();
Pl++;
}
}
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CHRIEFT -
1 */
/* --- STC MCU Limited */

1% == JH 7R STC8IXx R F1 H 1y HLAMAR IO By ) Wi g FELARE 5K -/

/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com --*/
AL &2 I Y G RS ALl c 7 S %/
1 S AERR P SRS 5 R PR T STCHY YA B TR —oemoeeeoe *

I* */

;interrupt vector table

ORG 0000H
LIMP  MAIN
ORG 0003H
LIMP  EXINTO
ORG 0100H
MAIN:
MOV SR, #7FH
SETB ITO
SETB EXO
SETB EA
LOOP:
SETB INTO
JNB INTO, $
NOP
NOP
MOV  PCON, #02H
NOP
NOP
CPL P1.0
SJMP  LOOP

;External interruptO service routine

EXINTO:
RETI

END

;INTO, interrupt O (location at 0003H)

:initial SP

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

;open global interrupt switch

;ready read INTO port
:check INTO

;MCU power down
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6.6.2 JMERFETL(INTL)RONXIZF (CIERF B LRIZF)

1. ERF1 SENINER AT B TS PR R

CigR:

I* */
/* --- STC MCU Limited */
% - BT STCBOXXZ F1 e i HLAM T L( R BEI) —omrmmemmemmemmneees %
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
[* --- Web: www.STCMCU.com */
e ST R A P SR S P B SARFE, oo en %
e E TR o S B T STCHI RO R oemeeees %

I* */

#include "reg51.h"

//External interruptl service routine

void exint1() interrupt 2 /IINTZL, interrupt 2 (location at 0013H)
{
PO++;
}
void main()
{
IT1=1,; /Iset 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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SCRIZR -
* */
/* --- STC MCU Limited */
1% <= 57 STCBIXX A F B USRI BT (R BEIHS) oeoroememmenoenees */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
[* --- Web: www.STCMCU.com */
1 LSRR o P SR S 5] SRR, oo es *
P ABERR P B E I T STCI Bk AR - *
* */
;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 0:Low level)
SETB EX1 ;enable INT1 interrupt
SETB EA ;open global interrupt switch
SIMP  $
;External interruptl service routine
EXINTL:
CPL P0.0
RETI
END
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2. BRF2—RIMNAR AR BT 1 A TSR o B P R AR K

CiEF:

* */
/* --- STC MCU Limited */
1% - 7N STCBIXX Z H1| Bty LA Hh W7 LR ) i e e FELRE 2 -/
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
1 0 SRR o R SRR S P B FISARFF,  —-eoemmemenoeeen s *
1 AERR P o S B T STCRIBERL R —wemeeeees */

* */

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

//External interruptO service routine

void exint1( ) interrupt 2 /IINT1, interrupt 2 (location at 0013H)
{
}
void main()
{
IT1=1, /Iset INT1 interrupt type (1:Falling O:Low level)
EX1=1; /lenable INT1 interrupt
EA=1; /lopen 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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SCERIEFT -
I */
[* -~ STC MCU Limited */

% e BTRSTCBOXCE B e HLAM ST IFL( T WY B M 5 -

/* --- Mobile: (86)13922805190 */
[* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
[* --- Web: www.STCMCU.com */
1t SRR o P SR S 5] SRR, oo ees */
1 SRR SRS TR R W P T STCHIPORE B —-eeemeees *

I* */

;interrupt vector table

ORG 0000H
LIMP  MAIN
ORG 0013H
LIMP  EXINT1
ORG 0100H
MAIN:
MOV SP, #7FH
SETB IT1
SETB EX1
SETB EA
LOOP:
SETB INT1
JNB INT1 $
NOP
NOP
MOV PCON, #02H
NOP
NOP
CPL P1.0
SIMP LOOP

;External interruptl service routine

EXINT1:
RETI

END

;INT1, interrupt 2 (location at 0013H)

;initial SP

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

;open global interrupt switch

;ready read INT1 port
;check INT1

;MCU power down
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6.6.3 FNERHET2(INT2)HIMIRFIEF (CREF R L RIZEF)
1. 2R ——ERINER R T 200 TR S R e

CiERF:

* */
/* --- STC MCU Limited */
% - R STCBIXXF ) M HLAM T 2( R ) womeeemomeemeemenceecs *
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
[* --- Web: www.STCMCU.com */
P G SR R o A PR SRAE SRR B AR, omommemenmeeeeneoes *
P S AERRFE A SR S0 PR T STCHY YOk AR —weereeeees *

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/;
shit IT2 = XICON”Q;

//External interrupt2 service routine

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

* */
/* --- STC MCU Limited */
* - 7R STCBIXX F HI| 8 Jy HLAMEE HH BT 2R BV oo - */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
[* --- Web: www.STCMCU.com */
1 SRR o P SR S 5] SRR, oo oes */
1 SRR SRS TR R W P T STCHIYORE R —-eeemeees *

* */
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.5
IT3 BIT  XICON.4
PX2  BIT  XICON.3
EX2 BIT  XICON.2
IE2 BIT  XICON.1
IT2 BIT  XICON.O

;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—RRIMNER R T2 T BRI o T PR 4 A

CiEF:

/* */
/* --- STC MCU Limited */
1% - 7N STCBIXX Z H1| ¥t Jy LA H T 2( TR By ) i e i FELABE 2 -/
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
P SR B b S P B S8 B FHSRRFF, oo es %
1 HELERR P o S B T STCRIBERL R —oemeeeees */

/* */

#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()

{
T2 =1, //set INT2 interrupt type (1:Falling 0:Low level)
EX2=1; /lenable INT2 interrupt
EA=1; //open global interrupt switch
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while (1)
{
INT2 =1; /Iready read INT2 port
while (1INT2); /lcheck INT2
_nop_();
_nop_();
PCON = 0x02; /IMCU power down
_nop_();
_nop_();
Pl++;
}
}
CRiER
I* */
/* --- STC MCU Limited */
[* - E7RSTCBIXXFR FI 5 1 HLAM Hh T 2( T B ) M i o FELAGE 5K -/
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
1< U SR B o S P BRSO Bl FASARFF,  -ememeemeemeeeenee s %
1< AERR R Th B S8 iy P T STCRK R B R —=ememeemen %/
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
1T2 BIT XICON.O

;interrupt vector table

ORG 0000H
LIMP MAIN
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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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6.6.4 HMERHEFI(INTI)RIMIXIZF (CIFEF B LRmizF)
1. 2R 1— B RINER AR B 3R TR B S5

CigR:

I* */
[* --- STC MCU Limited */
% - 357 STCBIXX A F it P LA ITB( T BER) woemrmmmonmmnmoneeeees %
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
[* --- Web: www.STCMCU.com */
e SRR o P SR S 5] SFRFE,  —ememmeemeemeeeeenoes %
1 HERE R P SRS R W P T STCHI YO R ——-oeemeees %

I* */

#include "reg51.h"

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

sfr XICON = 0xcO; /lfor 90C58AD series, location at 0ESH
shit PX3 = XICON7;
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 = 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, /lopen global interrupt switch
while (1);
}
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CHRIZFF -

I* */
/* --- STC MCU Limited */
% - FRSTCBOXXZ F1 8t i HLAM 8 AT B( T BEI) —-mmmremremmoemeeees %
/* --- Mobile: (86)13922805190 */
[* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
e ST R e PR S S P B SRR, oo en %
P E TR o S T B T STCHI RO B RR R oemeeeees %

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. BRF2—RIMNAR R BT 3Ry TSP o T P R AR K

CigF:

* */
/* --- STC MCU Limited */
1% - 7N STCBIXX F H1| Bty LA H W7 BT Fe ) i e i FELABE 2, -/
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
1 0 SRR o PR SRAE S P B FISARFF,  —oeoeememeemeeee s */
1 AERR P o S B T B T STCRIBERL R —wemeeeees %

* */

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

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

sfr XICON = 0xc0; /[for 90C58AD series, location at OE8H
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, /Iset INT3 interrupt type (1:Falling O:Low level)
EX3=1; /lenable INT3 interrupt
EA=1; /lopen global interrupt switch
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while (1)
{
INT3=1; IIready read INT3 port
while ('INT3); /lcheck INT3
_nop_();
_nop_();
PCON = 0x02; //IMCU power down
_nop_();
_nop_();
Pl++
}
}
SCRIZRF -
I* */
[* --- STC MCU Limited */
[* - 7R STCBIXX F A1 1 Fr HLAMAE T3 B i) M it o BELASE 5K %/
/* --- Mobile: (86)13922805190 */
[* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
P> U R P g B SR T B FZAEFY e */
P> VEAERE P 5O E S A T STCR Bk AR e - */
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 OE8H
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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FIE ERTSE/TEEE
— oo s | My 0o

7.1 EBTEE/1HEEE0/1

STC89C51RC/RD+ R F . ML B BT B30 BB 281, 545418051 (1) B 8% 8 & 3%, Tk
TE I 2% VIR A R AR 2RI, B 2207 DL /NS B ) 28 .

STC89C51RC/RD+ Z 4l H. i ML B ¥ B I AN 1647 8 B 8% /1T 28 TOM T AR B A 11505
*D%H‘Tﬁﬁﬂﬁﬁifﬁﬁﬁo KHEFAN 8 I 8% /THEES (TORITL) , 7ERFIR T RE 27 A7 25 TMOD H # f5 —
FEHI AL — CITARIEFETOBLT U E B 8302 TH RS . BN 28 /T B AR O3 A 2 — AN vk (B
TRIE) BBy, HOARFUR A IR 3AT v 8. HOR T EUk RIEANE . i Rk ok B R4
e, MPNER T, i E 28/t e 124 I Bh el T 6 I P A5 2 — N Uik, 4
N, sk Ekeb ok B 5 LA 51 (TOYPS. 4, TIPS, 5), WA, &k — Mk
Hont.

8 B 2 /RS AR R, Al AERSE A P R P I AESTC-ISPEmAE 2% H B (W F
KFT7R) 4& R Gl 51 /1218 & RSl 40 /6 5 iETOMT LT 12, e 88 /11 5 8s TAREFE 15U
BT, STAMBRKATT R 4. | EEER [T e | EEnEatn | T
V] et GREE . | -
] BRI s
] oEsfe AR &

V] Papd FERAIEIFR

[¥] ALERYIFE{EF4. 500

[C] Wies Behird, F1.0/P1. 1 00/ 0A B N EHE R
[T Tk TR 92 FRAE20e: A FIEEPROMEE

[ P ENE SRS

BAFFLashaTE RIBIETE .
THARE o EERE
[ waecgm | [amsem| SEum D o
SE I 88/ THEAR O 4Fp TAEBIZ: A0 (1347 € I 85 / v E %) , A1 (1647 € I 8 / v E 4%
10, B2 (8 AN E R AL) , B3 (WSO IS 2% /THELAR) o e i) 28 / 11 48 1B B =03
Ai, HAth TAER S iy 28/ 1H AR 04 R, TIAERE U3 B2, 151k

7.1.1 ERER/ITHROM BEXFFRS

e e fr btk e B N
5 iy Hoit) s LSB HAME
TCON TN Bt 254752 [88H| TFL | TR1 | TFo | TRO | 1E1 | 1T1 | 1EO | 1TO |0000 0000B

TMOD EN 22 F% |89H | GATE | ¢ | ML MO |GATE| T | M1 MO | 0000 0000B

TLO Timer Low 0 8AH 0000 0000B
TL1 Timer Low 1 8BH 0000 0000B
THO Timer High 0 8CH 0000 0000B
TH1 Timer High 1 8DH 0000 0000B
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1. BB/ S ITHIZ 785 TCON
TCONJNER #3153 TO. TIR B H 2 f74s, RN MBUFETO. T H AR W iR A1 2SR

R4S, TCONMS R :

TCON : g 28 /18 as bl dl 27728 (AT 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: GERES/THEES TR H bR S . TUERVFIECUR, ARHMETF e LT 4. X i)™ 2

TR1:

TFO:

TRO:

IE1:

IT1:

IEQ:

ITO:

HE RS “1” TFL, [ACPUERT I, — EHLRFFEICPUM N H iR, 4 B AfLFiE
“0” TF1 (TR A HFAEFEWE “0” ) .
ERBRTLRISATIERIAL . 2 A B AE R . MGATE (TMOD.7) =0, TRI1=1K}%k
RFTIHIE TS, TR1=0F 25 1ET11H 4. *MGATE (TMOD.7) =1, TR1=1HINT14iA
m PR, A ST
SER S /RS TOVS b kR . TORE it 8Ll E , MWMETFGE LTS, S m =
A, BEEAEE “1” TFO, [MCPUIERFWT, — B LREFCPUMA N Z BTNy, A f i
& “0” TFO ( TFO A AR FEMIE “0” )
ENT 2R TOWIIBATIEHINL . ZAL A B ANEE . JGATE (TMOD.3) =0, TRO=1 5
RAFTOI U6, TRO=0 22 1LTOTF 4. *4GATE (TMOD.3) =1, TRO=1H.INTO%iA
w PR, A SR FTOTHL
AR LIS SR YE (INT1/P3.3) b, IE1=1, AN W CPUiE R, 4CPUNE N %
HR BT FHBEARTE €07 IEL.
AR A W LA e 7 S I . TT1=00F, AR B 1 VAR HE P & 7720, 24INTL (P3. 3)
FINCHCPES, BAZIEL o SRAMGH - P& 7700, AR BrE CRINEIINTL) A2 fx
KRG AR, BERNZPRgcPU Ws, [FIREZ T IR S AR AT 5E 2 BT, A SR
PR ZE B (P3. 3EAR &), HNPK =28 i — kbW H{ITI=18), WIAMEBAF K1 (INT1)
Gl 17 — “0” FREATERAE, WaETH g SREREALIEL 5 R AL R A AR
HhER 0 SKYE (INTO/P3.2) R, IEO=14ME6 T Wrom CPUIE K d ik, 4 CPUM R 4b
EEA e, HEEE €07 IE0 GAVS ik TR .
AN R Ofit A2 5 AL . TTO=0R, A58 W0 A Ttk 7720, ZINTO (P3.2)
NGRS, BALTE0. SRAMEH P lk 77 20, AME R iR i A ZIINTO) 4 Zii £
FHERHESFA R, BRNZ P WgCPUR N, [R]I £E1% 0 W IR &S RE e BT 58 Z 81, AN A i
DGR (P3. 28R ED , HNPK =47 — kbW, MITO=18f, N4AMHH B0 (INTO)
U “17 — “0” TREATEEAS, Ban R WriE SRR ELLIE0 , M ENLE R A,
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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 4%, TMODZH1E 24 1) % A (E
BUFEMH. ATLUESH, 2N ER /A A 4R, BETMODKMIAIMOERE. 24
SER /TS R0, LRI2ERHHIE], A3 IA], ST B ThRE W T Arid

WAL A TMOD AL (K Th e ik

TMOD Hohl: 89H EAi{E: O0H
ANu] iz -4k
5 4 3 2 1 0
leatE [ cm | M1 | Mo |GaTE|[ T | M1 | Mo |
\ /\ /
\/ \V4
SERT 2% 1 SEIT 350
A s iRE
TMOD.7/ GATE TMOD. 7#5 2 I 251, B 1 A EINT LI K TR 47 B 1
A AT HT I E I 8% /1 ge 1.
TMOD.3/ GATE TMOD. 34zl € I #50, B LI H A 7EINTO R A =1 S TROFE il 17 B 1
I A BT OF E I 28 /580,
TMOD.6/ ciT TMOD. 647 ] 3 I 2% 1 F A R I 2 B 20, I A AR e i 4%
(MWWE R G B N) , B 1IHETFEES AT1/P3. SR N)
TMOD.2/ CiT TMOD. 245 1] g I 250 FH A sE i B ol it 30 2s , 1G W AR e i 2%
(MWNHEB R G Bram ), B 1HETTEESE (ATO/P3. 4% N)
TMOD.5/TMOD.4 M1, MO SE RS 23 E IS 2% /T A T e B
0 o0 1307 B 28 /114088, 8048 AR, TL1H k5155
AR, THIEEANSAL 4 o
0 1 1600 3% /1150 2s, TL1. TH14H
1 0 SV [ 5 B 2 S N 2, 2498 A THLAE TR 3 220 A TLL.
1 1 SER 28 /BB L B8 (E 1R .
TMOD.1/TMOD.0 M1. MO TE I 2%/ TH s o Ak
0 0 1307 eI 58 /11 5028, FHZS8048E MR, TLOR K5 E
S48, THOREAN8A 4 [ .
0 1 1600 g I 3% /1H 50 2s, TLO. THO4:H
1 0 SN [ Zh AR H E AT 2%, 4¥k AR THOAE B IME E 3h HE 2 A TLO
1 1 SE I 2RO LI VR XS e i 2 /iH B st . TLOVE A —ANSALsE i)

an/THEUE, TR AREE N SSORE R L] . THOMUAE y—A
SALIE I #%, H15E I &% LA il A 1
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712 EREE/THESRITIFRN (51548051 2 R Hl5RE)

I8 27 A7 AR TMODH (M1(TMOD. 1), MO(TMOD.O) I E . e 28/ B2 04 4R A [F
TAERE

7.1.2.1 0 (13 ERTES /T EES)

F 58 I 2R 5 B AR OB 2B ALL8048 iE I 88, BISAT 1 as s 32 0 I Tl 4 i 8% . T B iR
FERER/ T HER RO L/E TR HEKT, ER#SR0RE NI KI5, mTLORIMKSAL
FITHOFISAL BT A B TLOAKSAZ 5 M B THOHEA ,  THOT Hris Hi B A TCONH ) 5 HE A B AL TFO .
GATE (TMOD. 3)=0 I}, #nITRO=1, WIEmt 28 it%. GATE=1F, FovF th /&R NINT LI 6 I 5%
1, TNTOTHI T N 20, X RE TSPk 55 & . TROITCONZT 77 5% 4 B4t A7, TCONZF 17 # &7
(AR T BEFE IR WL TCONZF A7 28 4510 1) HAR D) BE IR 56

TR0 T 58 N 28 /TH B8R0 R 130T B I 2% /41 3088, 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 RS 0: 1341 5E I A% /T s

MCT=0}, 2 BITHIER R RGN B A0 35, TOXT I B 8 114, TO T AEAE e i 7
o BCT=1F, ZHIFERBIN RBP4 AP3.4/TO, RITOTAEZE #0550,

STC89C51RC/RD+ R FI B WL E B 24 A AP TG % —FP R 12THEK, ‘12N,
580518 LA Si4b—FhR6THR, RF6ABI4Pinl, HEERES58051 5 HHLAI2ME .
TORERIE RGeS AR P B FESTC- ISPERFE RS H R B -

ZAET T 130 B 7 28 & THO A R8N K TLOMIMES L. TLOFIRISALA R, Ak 2
BB E (TRO) ABEEFMEFAFE . BROMERIEXS T 58 I E50 J g I 28 LER R AH A . 2
ANASEFIGATERL (TMOD. 7HITMOD. 3) 433l 43 it 44 5 i 3 1 % 5 i 880
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7.1.2.2 RA1(16AIERTRE/ T 8 28) R EMRAIEFF (CREFr KL HmizFF)

PEECTER T 7 THO L TLO A= ik 1642 4k, Hof S50 e Ml Al . BR UL 20T e i 2% /11 8
FROME N 164 I 8% /1588, W TFEFTR.

MCU in 12T mode

SYSclk
Ex
MCU in 6T mode

INTO

SEIN &/ TH R0 1: 1662 E I &5/ TH A

AR, BN 2N E N16AL e 28 /15 RS, HTLORISAI AN THORISAL BT #4 . TLORISAL
v tH M) THOREA ,  THOTH %3 HY B AL TCONH (135 Hi A B AL TFO

4GATE=0 (TMOD.3)i5}, WITRO=1, NJER 25 1H%0. GATE=1K], FvVF A% A INTO3% i &
B350, SXAE RISk FE M & . TROYTCONTT 4745 P (il 7,  TCONTZF A7 2% &7 i) B AR DI e i ik
WL A5 TCONFF A2 A1

MCT=0/F, 2 BHF R IERS| RGBS, TOXT B B0 8 5, TO TAEAE e iy
Ko BCT=11F, ZEIFGERE BNk F 4 AP3.4/TO, RITOTAEAEH %05 5.

STCBIC51RC/RD+H A Ly LA sE I 2 AT HBOE 2. —Flo2 12T, & 1249
1, 5&%8051 5 FHLAHE: Fsb—FheTiEE, F6R8inL, HERES80518 FHLH2
%o TOWIERAE Besk R I 7ESTC-TSPYR AR A% FR L EL .
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ER R0 TR 164 E AT 28 /T R R AR A2

1. C#2F:

I* */

/* --- STC MCU Limited */
[* --- JE/NSTC8IXX R 1) 5 | H1 58 B #5011 1647 %2 B 2% /1T H a4 5X --+/
/* --- Mobile: (86)13922805190 */

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

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

/* --- Web: www.STCMCU.com */
1 W IR oo R SRAE S P B I SARFF,  —-ememeemenoenenes *
1 TEAERR P o S B B T STCRIBERL R —oemeeeees %/

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

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

{
TLO = T1IMS; /Ireload timer0 low byte
THO =T1MS >> §; /Ireload timer0 high byte
if (count-- == 0) /l1ms * 1000 -> 1s
{
count = 1000; /reset 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 - JRSTCBOXKR B e HLIERT B30 16 0 /3 T 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, —eeemeeemeneeeeeenoes *
1 SRR SRS TR PR P T STCHIYORE R ——-eemeees %/

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+1A ;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
INZ 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
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7.1.2.3 #=ER2(BM BNERIENR) R EHMRIZRF (CIZRF KL HRIZF)
I 2 I /TR OVE R PT B Bh B 2R E IS AL TH4E:, W FEIFTs.

12 MCU in 12T mode

TFO Interrupt

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

TLOM ¥ B AN B ALTFO, T B THO R E i35 ATLO, THOWZA HEMAFTE, HEEEHTHOA
BAAE,

ERTER0h AR IR, ERTESS0 TIEESAEhERIER

1. CIEfF:

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"

/ITO interrupt service routine

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

PO++;
}
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void main()
{
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; /lopen global interrupt switch
while (1);
}

2. [CHwRIERF:

* 7
;/* --- STC MCU Limited */
;/* --- STC89-90xx Series MCU TO(Falling edge) Demo ----------------- */
;/* --- Mobile: (86)13922805190 */
;/* --- Fax: 86-755-82905966 */
;/* --- Tel: 86-755-82948412 */
;1% --- Web: www.STCMCU.com */
;/* If you want to use the program or the program referenced in the ---*/
;/* article, please specify in which data and procedures from STC =~ ----*/
* !

;interrupt vector table

ORG  0000H
LIMP MAIN

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

ORG 0100H
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MAIN:
MOV SR, #7FH ;initial SP
MOV  TMOD, #06H ;set timer0 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 ;timer0 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 1ERI(FANBALITHET)

XERT gL, RS, ER SR UE T, RCR SR TRIBLE N0 .

X I 450, AR I 280/ TLO L THOVE M2 AN ST 84 T4 . I AR A3 1 e
I PS03 4R . TLO (5 I g I 28045 fi7: C/T. GATE. TRO. INTOA2TFO. THOPRE N 7E I 2% 1h
fe MR , (G ER S 1ITRIZTRL. IR, THOF2 61 5 B 28 1 v by o

B3N T B — M8 s i 38 /TH AR M HR (Y, MR R HLEA = e 88 /14
8. S HER T e 88 /11 5880, TR 88T14 FAE3HT 424 FTR1=0, {Z1-i+%%, WTOR
PERPIAS E B 45

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 FE3: P8y i Kt
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713 ERER/THE1 TR (5E58051 2 Rl E)

I 6 25 A RS TMOD 1 fIM1(TMOD.5). MO(TMOD.4) [, 5 I 88 /1508 1A 3R A 7 ()
TAERE.

7.1.3.1 #ER0(13LERTER/ITHIRT)

BERECR 8 I 4 /TR LI 9 136 e I 28/ 7H 8088, A TLLKIRS AL M TH FI8AL Fraa e, 4w
TR, AEAOMHRAE XS T3 I 4% LAE I 8502 A R AT -

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

SE IS #5/ T B 1RO 0: 1360 I A% /T B ds

GATE=0 (TMOD.7)F, TR1=1, MRS 28140, GATE=1IF, Fo¥F 1AM NINT 1201
L, ORERTSCBUK IR . TRIJGTCONSE /758 P I AL, TCONE {7 48 - i EL AR T g
DL AT TCONFF F7 a8 I 48

HCT=0RF, Z I ERD] RGN B E 8t TO I8R5, T ARE ey
Ko MCT=10F, ZERITIIER RIS kb5 AP3.5/T1, EITI TARZETH405 s

STC89C51RC/RD+ R HI B i AILI i B 28 A3 P R B0 % . — g 12T, B 124N 8l
1, 5458051 FLtHE: HIb—FE6THER, 6NN, HERES8051E A2
£ TIRRZEAE ek P R 7 I 7ESTC-TSPawFE s HH s B
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7.1.3.2 RAL(16ALE R 2E /7828 R AR IEFF (CIEF RO RIZER)
AR E I T B ER L 160 e B B /TR, T BTN

MCU in 12T mode

SYSclk
KX
MCU in 6T mode

T1Pin __ 4 CiT=1

TR1

TLL | THL |—>Interru t
(8 Bits)| (8 bits TF P

control

GATE

INT1

SE IS A5/ B AR RO 10 16608 I A% /T i as

AU, 2R 1AL BN 160 B 25 /1T 8es, HHTLIRISA ATH IS Ff pit. TL1AISAHL
v tH R THLEAT ,  TH1H %0 H B AL TCON A [ H AR EAL TR .

GATE=0 (TMOD.7)i, #1TR1=1, MK #5114k, GATE=18F, FVFH AN AN INT 1 6] 2
BP 481, SXAE RSBk SE M & . TRIATCONT 748 PN (il 7,  TCONZF A7 2% &7 i) B AR Th e ik
DL AT TCONZF A7 25 A 41

MCT=0/F, £ BIF GRS RGN B O3, T IS B0 5, T1 TR ey
Ko BCT=11F, ZEIFFEERERIN K5 AP3.5/TL, BITITAEE 05 .

STCBIC51RC/RD+ZF F Ly LI sE I 288G AT HBUE 2. —Flo2 12T, & 120 $fin
1, 5#&%8051 5 FHAHE: Fsb—Fh2eTiE, RF6R8iNL, HERES80518 FHLH2
%o TIRIERALE ek I fESTC-TSPYR A A% FR AL EL .
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ER 1 TR 1600 E AT 28 /T R R AR A2

1. CiEF:
/% *
/* - STC MCU Limited */

[* --- JHINSTCBIXX R HI) F L 2 I 2% 1 A 1647 52 B 8% /T H B A =X -/

/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
[* R EAE R A B ST G AR, e - */
[* VG LERR T A L B Ry BT A T STCH R AR T —-m - */
/* */
#include "reg51.h"
typedef unsigned char BYTE;
typedef unsigned int WORD;
Il
/* 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
Il
/* Timer0 interrupt routine */
void tm2_isr() interrupt 3 using 1
{
TL1=T1MS; /Ireload timerl low byte
TH1=T1MS >> 8; /Ireload timerl high byte
if (count-- == 0) /l1ms * 1000 -> 1s
{
count = 1000; /Ireset counter
TEST_LED =!TEST_LED; /lwork LED flash
}
}
Il

T [ O T R A A KBl 0513-5501 2928 / 2929 / 2966 f£E: 0513-5501 2969 / 2956 / 2947 199



STCBIC51RC/RD+RFNHL T HUAETE  H AR SR www.GXWMCU.com I 5 R 37 5 Tel : 13922829991 #F 4 Jift i1l Tel : 13922805190

/* main program */

void main()

{
TMOD = 0x10; //set timerl as model (16-bit)
TL1 =T1MS; /finitial timerl 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. JLYRIEFF:

I* */
[* --- STC MCU Limited */
1* - TR STC8IXX 2 HI| B4 Fi WL AE I B 1K1 164758 I 2%/ V1 B s B =k, -—*/
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
[* --- Web: www.STCMCU.com */
1* QR EAERE P A ERAE R R GRS T,  —-mmmmeeeee e es */
1* VSRR P R B E R A A T STCR Bk AR T - */

I* */

:/* define constants */
T1IMS EQU  OFAQOH

:/* 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 */

;set timerl as model (16-bit)

;initial timer low byte
;initial timer2 high byte
;timer1 start running

;enable timerl interrupt

;open global interrupt switch

;initial counter

;reload timerl low byte
;reload timerl high byte

;check whether count(2byte) is equal to 0

:Ims * 1000 -> 1s

:work LED flash

;count--

MAIN:
MOV  TMOD, #10H
MOV  TL1, #LOW T1MS
MOV  TH1 HHIGH T1IMS
SETB TR1
SETB ET1
SETB EA
CLR A
MOV  COUNT, A
MOV  COUNT+1, A
SIMP  $

;/* Timerl interrupt routine */

TM1_ISR:
PUSH ACC
PUSH PSW
MOV  TL1, #LOW T1MS
MOV  TH1, #HIGH T1MS
MOV A, COUNT
ORL A, COUNT+1
INZ SKIP
MOV  COUNT, #LOW 1000
MOV  COUNT+1,#HIGH 1000
CPL TEST_LED

SKIP:
CLR C
MOV A, COUNT
SUBB A, #1
MOV  COUNTA
MOV  A,COUNT+1
SUBB A#0
MOV  COUNT+1,A
POP PSW
POP ACC
RETI
END

P E S A R A A
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7.1.3.3 A2 B ERERR) K EMINIZFr (CIEFF FLHIZRF)
SRR T SE I 4% /T s LR DR T B Sh B R I8 AL THE AR, W T T

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 3¢

TLIFE A EAITRL, T HATHI N AR EFHEATLL, THIAAHRGE, ERENTHIA

FRE.

 ERTER AR IR, EREH TIEESLBshERER
1. C¥EFr:

I* */
[* --- 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"

/IT1 interrupt service routine
void tlint() interrupt 3 /IT1 interrupt (location at 001BH)
{
PO++;
}
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void main()
{
TMOD = 0x60; //set timerl as counter mode2 (8-bit auto-reload)
TL1 = TH1 = Oxff; [/fill with Oxff to count one time
TR1=1, /ltimer1 start run
ET1=1; /lenable T1 interrupt
EA=1, /lopen global interrupt switch
while (1);
}

2. LIz

;/* */
;/* --- 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  */
;/* */

;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  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 B#Intel 80518 ¥ ERT2F0/1H9 R FA 25451

[BI1Y i/ s e, it/ TH s N e R T 08 ARYE N 2R, B R T
Gk, IEMREEEST, EEERM SRR, S R WRS R, SRR E A S .
WEEN, BET RS R
1) TAEJ7 RzH) 7 (TMOD. T2CON) HIEHE ;
2) THECWIE ()71 88 373 A THx. TLx. RCAP2H. RCAP2L;
3) T RVFAIETx EAREE, 8 ML s
4) Ja/IERL TR W B .
UL SE I /T H 208l 1o — R B A4
8051 R 1) B i LI 58 B 88 /T AU AR 08 U DAAWOIN LEAT TR0, RS Lt 4as, ik, st
A RE E N LRI BB E AT EWMEE AT B A AE 28 TH . TLxH 2, 1 26 Z0Ks SEBR v 4048 DA
2%, 2P 2R AN, DAFLAMDIE A iAol 15 B THx A TLx .
Vo LR BUE X, HHEEEKE An (n=8. 13. 16) , IR ATHE S THx. TLx it
B N2 —x, NP2 BB . Blin, TR ROMHH K E 1342, Min=13, LL2" Mk,
TAE R 16, Min=16, L2 W44, BTl iHEWIMEN (0 = 2'x.

XTI, XL A UL SRR S R I B AR DA SG . DR, R AR
FI 2 G P ide i (0 S TH S LGS Ja J0ME . ILCA = 0eMHz s, UL % e 30000 -

12 12

N nf:l:ﬂ\:: = =
LA JE 3 ey AL us 2us

bR ERS I ] Te = x « Tp

X ToLas A, TP e 18], ONPT ik Eks. ToMTp—BON CRME, £E5RH
Tp/a BRI A SRAFAT T THEUEx, FRRExoRAMY, RISRAFE R EWIME. B

(x) fp= 2" - x
Bhn, BCEREIATe = 5ms, HLEEHITP = 2us, AR ERTHkE
5ms
= _ v
X s 2500{X

Wik F TAE 701, Min=16, 0 7% B A 5 A T - SO N -

(x) fh= 2" - x=65536-2500=63036, I Tt oAl LA SO+ /NI 4 BISRIFAES
57 }93CHEE NTLx, =58 AF6H%E N THx H o

TAEAO. 1. 20 E RIHEIRE) 788192, 655361256,
XM R B, W TR SERR TR BRI 5 AR 3 s A+ 7S kA R AT
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[F2) it/ iH5ss N A gmfe, RN RS, e/, ErfETe
= 10ms, FAFEN12MHz, & 10ms ] EHIEREE . &2 TAET R tHEATHEIHE: K8
LSEHIME NFOH, w847 #11H NDSH.

(D ¥lsFER

PBHIaaHe, — AL ERE A TR BT SR € I/ T B as 24T DhRE 1 M S RO E S5 T E.
FEFF, ARG R0 T -

START:
; FRFE
MOV SP, #60H s BE HERR X 35
MOV~ TMOD, #1OH s EFETL. EREEL, AT
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 FEF
(2) PRSI
INTT1: PUSH A ;
PUSH DPL ;}fﬂiﬁ;{%#}ﬁ
PUSH DPH ;
MOV TLI1, #0FOH ;} R E I
MOV THI, #0D8H ;
s BT AL EE AR
POP  DPH ;
POP  DPL ; } M=
POP A :
RETT ;AR [E
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X H R T HWIRS TR R AR . STC89C51RC/RD+ R H1 B Fr WL T & T o< e vp
Wr, FE—NREFTWYERBEENTFNHIT, —RENMMERT, HHEHERELSERHIERNH

Wik 55 2 X 40T .

[ RFARERIE Bk 5 o Ped g I/ T+ B de 28 AT ok B ke A, H to AT 32 P 5 I /3
B 0my g /T EEs VAT SR A . AR F e i/ B8R0 (T0) Bl #Eat, AR R 1%t
INTOS| b f 1F Bk rh 3R 47 Mok 9 ko

INTO 51
T TOTH4% T
JaEh =1k
WHEGATENL, HLASAMITP A lps. AEIFET BRI T
INTTO: MOV TMOD, #09H ¢ WTOAMER 731, GATENI
MOV TLO, #0OH ;
MOV THO, #0OH ;} THO, TLOIO
CLR  EX0 ;. EINTOH by
LOP1: JB P3.2, LOP1 ; SEFEINTO S| B 5
LOP2: JNB P3.2, LOP2 s ERFEINTOS| I i P
SETB  TRO : JEENTOH R THEL
LOP3: JB P3.2, LOP3 ;S5 INTOfE BT
CLR  TRO ; A= 1ETO %L
MOV A, TLO s AT EUE %A
MOV B, THO s R AUEIEB
: : UPEKTE AN b HE

T [ O T R A A FML: 0513-5501 2928 / 2929 / 2966
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(4141

FIR g I /T AR OSEE I/ THB0As 10 T 1 50 R 08w B i N s 11 PR 2 FH 01

FERELE R AR gt b i 2 LS B PN E R INTOATINT LA Y, T E I /i B A
2o, WP TS TN AN b Wi . B H € I/ T8RS LS SR AR B X TR 7 5K
2 CHZHEHEN) , WEITBYIME AR, T DA —AN SR ik, T 5as B [F 03 H
BT N W SRR S GLTRUN L, BN R R WAL, A S 7 30— oh s v i i1
Hi. BATER/THEEST (T KPR E s A WS R 7 a8 . AR n i T

(1) FEFE:

ORG
AJMP
ORG
LJMP
ORG
MAIN:
MOV
MOV
MOV
MOV
SETB

SETB
SETB

0000H
MAIN

001BH
INTER

0100

SP, #60H
T™MOD, #60H
TL1, #OFFH
TH1, #OFFH
EA

ET1

TR1

: IR

s BTIHR IR S5

; ERERFAD

 BLEMERX

s BCEEM/THEERL, T8O
s R H

3 A
3 R /TS 1R b
s JRBERN/THEES L

208 T I L R T AT PR ]
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(2) PWRFIEF (BRI IS )

INTER:

ORG

PUSH
PUSH
PUSH

POP
POP
POP
RETI

1000H
A :
DPL ; I N AR
DPH

j } o A
DPH
DPL ; Iz AR R R
A

3 IR [A

S TR 55 A ) A 3

(5] N ARG @EEPL. OFPL. 14340 H B I8200 n sF1400 w sHI . Nk, RS
RN /T80 (T0) , ER S, FEMON6MHz, TP=2u s, &4 €N % ECNICHA

38,

ARy B il 4 -

(1) WIgRteRE B

PLTO: MOV~ TMOD, #03H : WHETOE R 773
MOV TLO, #9CH ; WETLOWIME
MOV THO, #38H  WETHOWIME
SETB  EA
SETB  ETO ; FF b
SETB  ET1
SETB  TRO o =F|
SETB  TRI ;A
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(2) T BT AR 25 72 P B

1)

INTOP:
MOV TLO, #9CH ; EHTREYME
CPL P1.0 ;3 WPPL. Ofr 15 5 HUx
RETI ;5 AR [A

2)

INT1P
MOV THO, #38H 3 BT ENIME
CPL P1.1 3 NP1 1 HE 5 BUR
RETT ; IR [M

E SR N A J B T R A T

(1) SER /v Bk (K St

SER /T EES R A BUE 2T R 0% Y ) BN LE SR P AL 2], el A RRAE A B Bl it
AT o AEAN IR0 375 5K F W7 21 FE LR 2 A B 1 L AR BERAE L IR (RIS, FLK R A I it I R
BB A RTAR, — AR EN 3 MHLE AL L, sy Semf LB Rik%E. K%
WO 7 6 ] BIE AT, AEX R BORSCIN PR 237 5, DR AT AME S it -

T ey e B S S AR TR SE RN, X E I/ B AR5 R0 E A A S —
e R v W S S I T SR A S AR B R 22 RN 2 IR HAESE AN Wit e i/ THEG
TP T N GERS , DU LR T R S5 R B EBOME R SRR 1A T BE T SRR,
ol T Il S

Blane w7 RIBCE R o, BT IR RRE S A Sem iR 2 . X A& MR A
ENAAMEIME LD RGUGLEIREE . PTIBBISAME,  BILE R IR 55 FE 7 R0 THx . TLx EHT E T
BAMERS, BORETHx TLx M 8103 B SCEHT MOTT AR 4k SR TH AU E B . IR AME BT B
FHATE R E . BRI AME T
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CLR  EA s 2RIk

MOV A, TLx s BRTLxH S A

ADD A, HLOW : LOWA SR v #9)E
MOV TLx, A s WEMRFITTHEIE
MOV A, HHIGH s T THEIME XA
ADDC A, THx T ECME M
MOV THx, A s e b EIE
SETB  EA : JTH i

(2) FIAFHBOATH T EUE

TEBNASTHGSAT 1 I /TH B TP BB R, WRAINER, e se e . XRFEDNA
A HELE ] — B 2 [ N B THx AN TLx P e . bedn, SRR TLx R B THx,  BRA s i /i S b
TIBATIRAS, TELTLxA WA 7= A8 [ THXEAL, - T 2E S THX AT 2= AR EAL, X B 15245 PR THx AN )
T [FFE, JoiETHx S EETLx ] G 4 .

—Fh T A I T VE R SRR THR, JEIRTLx, K OR AR I THEEAT FL B 2 s
MOEARSE, MR E e B, BUEE BiRERE, SEEEANE RN EE. E
AR AR L

RDTM: MOV A, THx ; BEHLTHX A
MOV RO, TLx ; EELTLxfEROH

CJNE A, THx, RDTM ORI IRTHXAR, 5 AHAE, LA 1)

o HIERS, B AE T IAT, 75 0 B3
MOV RI, A . W THxAE TR
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7.2 EBTES/ITHEET2

ST R0 — AN IOALE I /83 . I 1 B R R T RS 27 47 32 T2CONT FCIT207, Al AR s
B E AR (R R TR A A7 2 T2CONFI IR I R TR

SEI 88 /T HES 2 A K AR R

g g fr bk B A5 .
5 it HIE| g LSB S AhifH
T2CON | sz asossi?i /7% |C8H| TF2 | EXF2 |RCLK|TCLK|EXEN2| TR2 | ¢/TZ | CP/RLZ [0000 0000B
T2MOD | e dgokikifrae |CoH| - | - | - | - | - - | T20€ | DECN |xxxx xX00B

Timer / Counter 2
RCAP2L Reload/Capture Low Byte CAH 0000 00008
Timer / Counter 2
RCAPZH Reload/Capture High Byte il 0000 00008
TL2 |Timer/ Counter 2 Low Byte| CCH 0000 0000B
TH2 | Timer/Counter 2 High Byte |CDH 0000 0000B

AT AR T2CONGE R #2215 H Z /7 88) AL ThREE A
T2CON Hitl: OC8H HAiE: 00H
CIRDAS SIS

6 5 4 3 2 1 0
| TF2 | ExF2 [ReLK | TCLK [EXEN2 | TR2 | /T2 | CPRL? |

A e hReE
T2CON.7/ TF2 EI 220 AR . ENT %2 N B A, D2 RS .
MRCLKELTCLK=1 B, TF2¥ASBE AL
T2CON.6/ EXF2 EN RS 24 bR & . 4EXEN2=1 H.T2EX [ f1 Bk A = Ak i il

B, EXF2EAL. SEI#2rh ey, EXF2=1148iCPUM
b 1) B A AT R I S 2 TR W PR . BXFRA A Z0 T A5 %
TELIE /T szt (DCEN=1) 1, EXF2AN2>5| 2

T2CON.5/ RCLK Pt Bibr L . RCLKE LR, i 2820w Bk b 7E e 47 10
i LRI 3 B S i B . RCLK=0R, ¥ 2 B 22 1 f¥1 35 B ikl
VN B AT DA AR 203 1 AL i

T2CON.4/ TCLK FOERBPbrE . TCLKEAIRT, &R 2205 H ik /E v 847 0
R LRI 3 I R AX N Bl . TCLK=0M}, 4 52 I 28 138 H ik
VAR AT DB LRI R 3 R IR I

T2CON.3/ EXEN2 TERT AR 2N RE bR B . I E A B e i 22 AR AE N B AT L
BRI, FUVFT2EXA Sk AR P AR S R B E 2% . EXEN2=0K, T2EX
FA 6 A5 o) 5 B SR 252K
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fir
T2CON.2/

T2CON.1/

T2CON.0/

SEMT B2 PR AR 3R

Ve

KNSl
TR2

CiT2

CP/RL2

Tt

ENf a2 Rsh/EEhihl. Bl MR SE RS
SENS &/ THAER LS

CGERF2 )

0 = WIEFER2E (SYSclk/12 BESYSclk/6)
1 = AMRFEMIEES CRBEA &)

IR/ EAbRE, BALEXEN2=1R, T2EX i F1 48 = A4 il 5.

5% EXEN2=0, SEIF 223 HEk T2EX A f kAR 1 my i 52 i
PEEAZNESE, MRCLK=1 BETCLK=1 I, %4 SRk H I #e ok
H M is i B

A HT2CONHF AL BEAT IR (N FRTFD

SE I 221 TAE T 50
RCLK+TCLK CP/RL2 TR2 2
0 0 1 1647 H ) E 3¢
0 1 1 VEES
1 X 1 PR R A A
X X 0 (CRHD
T2MOD : g 2%/ 1T Hds e s il a8 CAnr 67 F-4k)
SFR name | Address bit B7 | B6 | B5 B4 | B3 | B2 B1 BO
T2MOD 0C9H name - - T20E | DCEN

T20E: EMf#32 i EReNL
DECN: [a NitBuflifets. a2 nlmeE sln b/ Rt 5ss
s« P HE L, IXEALERR80C51 ZR A= b b SR S BB AR . AEX A IS L
T, LU HEMREA, AN AR RORER, e RMER N0; XA N ROR

I, EREL. AOR B AL R R AN E 1Y o

H AN R GBI a0HMTHED MPRsF R s . X3

i R T A ]

HHL: 0513-5501 2928 / 2929 / 2966
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7.2.1 ERTER2HIEIRIER

FERDA A, @I T2CONH FEXEN2 L B 2N T, 4 SREXEN2=0, 5E i 88 2/F A—A 1647
SERT A RS (FRT2CONHRC/ T2k %) , da i BAITR2 CGERR2is AR &) o ZAT
T Al Ga(ERETEZF A7 4% I e i 282 R Wi EAZET2) o GnSREXEN2=1, UL E#5iA
A, (HBIN T — AN, EDANESANT2EX 1R ), K o i 2% 2 TL2 RN TH2 1 24 i1 4% E il
FRFIRCAP2LAIRCAP2H. H 4, T2EXA 7 BkAS i T2CONT (IEXF2 B A7, EXF2ARTR2 —kEREMS =
R L I B2 A T AR ], e I S 2 o T R 55 5 A 1) TR2 FEXF2 K A 5
PR E , WIRE TEPTR. i, TL2RITH2 R E s #i(E, 2 HT2EX
FEAERIRERT, AR CAT2EX [ S Bk AR SRS AR 1/12 (2B i) 81/6 (6R 4
R 3.

MCU in 12T mode

ﬂ MCU in 6T mode C/T2=0
f CiT2=1
T2 Pin control

A TR2

T2EX Pin o7 o

control
EXEN2

SYSclk

TL2 TH2
(8 Bits) | (8 Bits)
TE I #E2

i

B1 5 B g8 29l siAsi 2
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7.2.2 T2 BENERER (RIE/ BRI HES)

1647 Hsh B2 R, EnT 82 Al C/T20C B N E I 28 /i 508s, dmfedashilsh g /b kit
Blo wHEU T A& HDCEN G- B REA) #sE i, DCENA T-T2MODZFFE#s 7, T2MODE 1724
BT RS Fias. MDCEN=0 K, Ehf#2 RN L% 4DCEN=1 K, @it
P82 A T2EX B E I e R B, B2 SR T M4DCEN=0 I, SERFEE2 Eshihibiti. 7
ZAE A, BT B EXEN2A AT IR . W0 SREXEN2=0, SENT#S2 I SI0OFFFFH, JfAE%S
K TR2E AL, ARG KRCAP2LAIRCAPZH H 1 1647 AEAF A BB e B AR 38 N S I 282 RCAP2LAN
RCAP2H B 2 8 I A A T 1)

WISEXEN2=1, 1647 8 4k ] 3@ i 8 H B T2EX M 1 20 FA BEAS Se B, 1 67 Bk A% [R] B EXF2
B, W ER B RE, N YTF2EREXF2E I P Az b k. 7E &30, DCEN=1R}, SERF
A2 BT AR SV T2EX B T . M T2EX B B, Eif#s2 #iEi
B, THEE|OFFFRH G i I F EAITR2, K =4 b b Cln P g AE ) o s I B2 ik H A
RCAP2L. FIRCAP2HH 116 A ABAE N 25 8 2 #AE N TL2 A TH

MTOEXE I, 5 I 2238 T 5. Y TL2FNTH2 114 3] 2% F-RCAP2L FIRCAP2HIN , 58 i)
wpe A

MCU in 12T mode
SYSclk o
n MCU in 6T mode C/T2=0 TL2 T2
=
T2 Pin control ] ]
pusl
B AR S
i
wh b
T2EX Pin oo
control
EXEN2

K2 e de21 H 3 E 3 (DCEN=0)

R MCU in 12T mode
Sysclk ] [ ]
W v
ElT% v o M
MCU in 6T mode Th2 A" sl a2
CiT2=1 8 Bits) | (8 Bits "
T2 Pin control ( A )] ( ] ) v’ i kr
A A

TR2

- T2EX Pin
Up Counting Reload Value

K3 s 821 H 3l e s (DCEN=1)
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Py L p Rrtaht S AT 5 "
(i) ik I e LSB RAE

T2CON | s} %22 /748 | C8H| TF2 | EXF2 |RCLK|TCLK|EXEN2| TR2 | ¢/T2 | cP/RLZ [0000 00008
T2MOD| semfgsomiRarEas [CoHl - | - | - | - | - - | T20E | DECN |xxxx xx00B

B TR R R AR AR, T2CONANRARTR2AZ M BEE,  TR2AZ R MM B EOR R B E I &% T
RHIH T T2AF e b B ER 1 Bk v B k.

T2{E E I 25 T2CON % B
N T2CON
Bt PR ISTEe
164 T4 0000 0000B / 00H | 0000 1000B / 08H
1647 $ 3K 0000 0001B /01H | 0000 1001B / 09H
VR R g e BB IRORD 2 3% AH R R 22 | 0011 0100B / 34H | 0011 0110B / 36H
gzl 0010 0100B / 24H | 0010 0110B / 26H
ARk 0001 0100B / 14H | 0001 0110B / 16H
TR B 2e T2MOD K ¥ &
N T2MOD
B PR ISTEe
1647 0000 0010B / 02H | 0000 1010B / OAH
EEEES 0000 0011B /03H | 0000 1011B/0BH

(1) Bzl A2 i i i BEAT i SR B3
(2) AhpFEdl: i/ T AEs i H IF B T2EX (P1. 1) KR A P S kAR I 7= A 4 oA B2 (et
2T PR R R AT BR AN

216 38 S R TAT PR A A SHL: 0513-5501 2928 / 2929 / 2966 f£3: 0513-5501 2969 / 2956 / 2947



STCBICSIRC/RD+ZRHH T HIIEFE B 773 :www.STCMCU.com  HR % ##QQ:800003751 STC — A¥RiE K 98051 & F WL Bt 24 ]

7.2.3 ERSAERITORTRLE B REMRIEF (CIEFKILHERF)

ZAAEZST2CON FIALTCLKAN (EE) RCLK ISR M AE I 83 1 5 8 BT #3238 45 5 4T 1 R IE AN FR I T
Fr, MTCLK=0R}, ERT2S1/ENEAT O REWR R R RAS: YTCLK=11, @ 3s2/ENF 1T 0
RILP R R A A% o RCLKKH B AT IR R [FREE o lidax2hr, HAT D RefS2IA A
ISR A G A2, — Ml e N 28 1774, — M@ et #2224k . AR N e N 48
QTAETER R R RSN 5 A EEE APl TH2E B, R R A S U e ) 2%
2ZE AT P T I Sk ] 2717 PERCAP2H FIRCAP2LIFI1647 IME , 2917 28 RCAP2HAIRCAP2LFKI{E 1 #c A
TE . M TAE TR IR, AR N2 H ATk g

B FIAEES HpdER= GERF 2828 %) /16

Timer 1
Overflow

MCU in 12T mode
n MCU in 6T mode C/T2=0

SYSclk

------- SMOD
o -
C/T2=1 8Bits) | BBits)[ T T 7 w--n2d--====- RCLK
T2 Pin control IrIJ O
i ‘eluad 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 B 22 R A S R R 2 R AR A AR

SENT AT ECE A e B i r R, AN L, er SR EE e 7k
(C/T2=0) o MERER2/E N BN AN, EMEAEANR T REFR RS . B C N a8 21E N e i
e, CESERNLAEE IR (1/6 501/12 REHHR) o HE 2 MENREE R R AR,
BAE6 FEER, DR AR AR (20 B0 N1/ 124R %405 .

X s A R

PR w AR
nx [65536-(RCAP2H,RCAP2L)]

A n=16 (6AF B 332 (128 %PBE) ; [RCAP2H, RCAP2L]ZRCAP2HAIRCAP2LI
W2, N16 AR5 B EL.

WEAFTR, ER A2V NBERRR AR, Y5 A7 83 T2CONH FIRCLKFD (5) TCLK=1
i, eI ER2ME N R R R AR A A . A TH2W HIIEANEALTR2, A4 T, XFEY
SENS 252 VERVRRF R RS, BN a2 AP AR 1. WIEREXEN2 (T2AMRMERERRE) $iE
fi7, TET2EXHHH1 20 (42 BAIEXF2 (T2 ANBAREAL) , (HIFASE (TH2, TL2) FEHr
##, (RCAP2H, RCAP2L) .

Bt RIS MR =
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W E I A2 FHE R AR R R A ge iy, AR TR, T2EXA] S I A i iy . 43 28 AR
TEP R R R RSN, MIARESTH2ATL2 #4735, &R—ARER ] (fosc/2) B
T2 HARIRPAES, ErEs2 Kl fEUEo FXITH2 FTHL @EATE/ SRAUER; nlxy
RCAP2ZFAF a3 HEAT 12, (HAEHATE, BN I ANEIEE R X0 E B 2528025 47 23 RCAPE
ATV, NCHER 28 GEZFTR2) o RAFIH 18 F B RR 2 A Q0 fa] FH e ) 48 245 211X L
REE,

BERALE
SEMT 252 TAREBRF R A E AR, AR B 5 5 N T2IEEN X A Rs R 2 QiR
R VRS R = CERT 88238 HE ) /16
IR E I AR 2R A BRI B 5, R R A U T
SYSclk
n X [65536-(RCAP2H,RCAP2L)]|

=32 (120 8 ) 8516 (6 BF AP, SYSclk= RIS Hi,
HshEEE 53
RCAP2H, RCAP2L= 65536 — [SYSclk/(n X4 ]

s =
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ERER2AE R IT R R L E RRNRIEF (CEF B LHRIEF)

1. CiEF:
I* *
/* --- STC MCU Limited */

P wen R STCBOXXER B W WL I B2 R 5 2 2 BT

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

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

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

[* --- Web: www.STCMCU.com */
1t SRR v PR SR S 5] SRR, oo */
1 SRR SRS R R W P T STCHIYORE R —-eeeveees */

I* */

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

sfr T2CON = 0xC8;
sfr RCAP2L = OxCA,;
sfr RCAP2H = 0xCB;
sfrTL2 =0xCC;
sfr TH2 =0xCD;

typedef unsigned char BYTE;
typedef unsigned int WORD;

#define FOSC 18432000L
#define BAUD 115200

[*Define UART parity mode*/
#define NONE_PARITY 0
#define ODD_PARITY 1
#define EVEN_PARITY 2
#define MARK_PARITY 3
#define SPACE_PARITY 4

#define PARITYBIT EVEN_PARITY

/ltimer2 control register

//System frequency
//UART baudrate

//None parity
//0dd parity

//Even parity
/IMark parity
//Space parity

/[Testing even parity

shit bit9 = P2/2; /IP2.2 show UART data bit9

bit busy;

void SendData(BYTE dat);

void SendString(char *s);
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void main()

{

#if (PARITYBIT == NONE_PARITY)
/18-bit variable UART

SCON = 0x50;

#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;
#endif

//9-bit variable UART, parity bit initial to O

TL2 = RCAP2L = (65536-(FOSC/32/BAUD)); //Set auto-reload vaule
TH2 = RCAP2H = (65536-(FOSC/32/BAUD)) >> 8;

T2CON = 0x34;
ES=1;
EA=1,

/[Timer2 start run
/[Enable UART interrupt
//Open master interrupt switch

SendString(""'STC89-90xx\r\nUart Test \r\n");

while(1);
}

/*
UART interrupt service routine
*/

void Uart_Isr() interrupt 4 using 1

{
if (RI)
{
RI =0;
PO = SBUF;
bit9 = RBS;
}
if (TI)
{
TI=0;
busy = 0;
}
}

/*
Send a byte data to UART
Input: dat (data to be sent)
Output:None

*/

/[Clear receive interrupt flag
/IP0O show UART data
/IP2.2 show parity bit

/[Clear transmit interrupt flag
/[Clear transmit busy flag
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void SendData(BYTE dat)

{
while (busy); //Wait for the completion of the previous data is sent
ACC = dat; /ICalculate the even parity bit P (PSW.0)
if (P) //Set the parity bit according to P
{
#if (PARITYBIT == ODD_PARITY)
TB8 =0; //Set parity bitto 0
#elif (PARITYBIT == EVEN_PARITY)
TB8=1; //Set parity bit to 1
#endif
}
else
{
#if (PARITYBIT == ODD_PARITY)
TB8=1; //Set parity bit to 1
#elif (PARITYBIT == EVEN_PARITY)
TB8=0; //Set parity bit to 0
#endif
}
busy = 1;
SBUF = ACC; /ISend 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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I* */
/* --- STC MCU Limited */
1% - 7N STCBIXX Z2 F1| 81 ML At B 8 2/ I 4% 236 2 4 DI -/
/* --- Mobile: (86)13922805190 */
[* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
P> U R P g B SO R I FZAEFR e */
P> VEAERE PP B E RS A T STCR Bk MR - */

I* */
T2CON EQU 0C8H ;timer2 control register
TR2 BIT T2CON.2

T2MOD EQU 0C9H ;timer2 mode register
RCAP2L EQU 0CAH

RCAP2H EQU 0CBH

TL2 EQU 0CCH

TH2 EQU 0CDH

;/*Define UART parity mode*/

#define NONE_PARITY 0 //None parity
#define ODD_PARITY 1 //0dd parity

#define EVEN_PARITY 2 //Even parity
#define MARK_PARITY 3 /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 ;9-bit variable UART, parity bit initial to 1
#elif (PARITYBIT == SPACE_PARITY)
MOV SCON, #0D2H ;9-bit variable UART, parity bit initial to 0
#endif
MOV A, #O0FBH ;65536-18432000/32/115200 = 0xfffb
MOV TL2, A
MOV RCAP2L, A
MOV A, #OFFH
MOV TH2, A ;Set auto-reload vaule
MOV RCAP2H, A
MOV T2CON #34H ;Timer2 start run
SETB ES ;Enable UART interrupt
SETB EA ;Open master interrupt switch
MOV DPTR, #TESTSTR ;Load string address to DPTR
LCALL SENDSTRING ;Send string
SIMP  $
TESTSTR: ;Test string
DB "STC89-90xx Uart Test !",0DH,0AH,0
I
;UART?2 interrupt service routine
; */
UART _ISR:
PUSH ACC
PUSH PSW
JNB RI,CHECKTI ;Check RI bit
CLR RI :Clear RI bit
MOV P0,SBUF ;PO show UART data
MOV  C,RB8
MOV p2.2,C ;P2.2 show parity bit
CHECKTIL:
JNB TLISR_EXIT ;Check S2TI bit
CLR TI :Clear S2T1 bit
CLR BUSY ;Clear transmit busy flag
ISR_EXIT:
POP PSW
POP ACC
RETI
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*
;Send a byte data to UART

;Input: ACC (data to be sent)
;Output:None

; */
SENDDATA:
JB BUSY.$
MOV  ACCA
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: ;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
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 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 ERIEE{ERmIZRT i R ENRIZF (CIEF KL wIZF

STC89C51RC/RD+ AN ML, Wl En/iHEes2, WidPl. ofs 4. Pl. OF’M’ELH%
L/OEANER WA ThEe v it H: T e/ iH8Ese MBI E R /i 5ese wepE
St B N A S O R E A

MCU in 12T mode
SYSCIk*{ o ?

MCU in 6T mode l

T2 Pin (PL.0)

Transition
Detector

T2EX Pin (Pl.l)—| RN |—|-O/o-|—>| EXF2 |—>Timer 2 Interrupt

|c0ntro|
EXEN2

BI5 I A 2 () T G MR S A 5

I I A K T2CON. LAEC/ T2 A7 90, KFT2MOD. 1457 T20E B 1igh vl Kt 5E I/ 1+ B e 21 78 i b
SR, TT200N, 2 TRRRSHIRT P {5 Bt T AR TR/ BERERIRD) . 181 SR8
% (SYSclk) FUER/HFEER2Emt . B2 A7 20 BTS00 v g IR b S i i .
L2 3R R

YSclk
EENRIEwTINT e A S15c

N [65536-(RCAP2H,RCAP2L)|

% n=2, GMFEh/HLERAI: n=4, 120 8h/HLE B

MAKTTIL, EEIRMIZ (SYSclk) WENG, I BHME 54 A g I T € I T B e 1
BEAE o

FER By A, THEER 10 B A SR TR IR . IXFR I REAN 2 T /T Fas2
TERF R AR, RN SO DMER R A2 g . (HUAZIVE R, JoiR anfal ke 2 R A as AN Bl A A=
a3 /ANAE IR T % B A RO . SR PR P R [ — > B BF 25 77 #8RCAP2H. RCAP2L, ANATfE
BT BRI -
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TERTRR2(E M dmiZ AT i R R A
1. CiEFA

I* */
[* --- STC MCU Limited */
/* --- STC89-90xx 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 */
I* */

#include "reg51.h"

typedef unsigned char BYTE;
typedef unsigned int WORD;
1
/* define constants */

#define FOSC 18432000L

#define F38_4KHz (65536-18432000/4/38400)
/* define SFR */

sfr T2CON = 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;

shit T2 = P110; //Clock Output pin

/I

/* main program */

void main()

{
T2MOD = 0x02; /lenable 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, /lopen global interrupt switch
while (1); //loop

}
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2\ ICUmIZFAE

B

/*

/* --- STC MCU Limited

/* --- STC89-90xx 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

:/* define SFR */

T2CON EQU
TF2  BIT
TR2  BIT

T2MOD
RCAP2L
RCAP2H
TL2

TH2

0C8H
T2CON.7
T2CON.2

EQU
EQU
EQU
EQU
EQU

T2 BIT P1.0

;38.4KHz frequency calculation method of 12T mode (65536-18432000/4/38400)

;timer2 control register

0C9H ;timer2 mode register
0CAH
0CBH
0CCH
0CDH

;Clock Output pin

ORG
LIMP

0000H
MAIN

;/* main program */

MAIN:
MOV T2MOD, #02H ;enable timer2 output clock
MOV T2CON, #00H ;timer2 stop
MOV TL2, #00H ;initial timer2 low byte
MOV TH2, #00H ;initial timer2 high byte
MOV RCAP2L, #LOW F38_4KHz ;initial timer2 reload low byte
MOV RCAP2H, #HIGH F38_4KHz ;initial timer2 reload high byte
SETB TR2 ;timer2 start running
SIMP  $
END

P 0 L A T R A ]
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7.2.5 TS/ HEE2{EERT SN IERF (CREF X C4RmIZF)
1. C¥EF&

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 TIMS (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 = T2CON"7;
shit TR2 = T2CON"2;

sfr T2MOD = 0xc?9; /ltimer2 mode register
sfr RCAP2L = Oxca;

sfr RCAP2H = 0xcb;

sfr TL2 = Oxcc;

sfr TH2 = Oxcd;

shit TEST_LED = P170; /lwork LED, flash once per second

/* define variables */
WORD count; /11000 times counter

1
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/* Timer2 interrupt routine */
void tm2_isr() interrupt 5 using 1
{
TF2 =0;
if (count-- == 0)
{
count = 1000;
TEST_LED =! TEST_LED;
}

3
I

/I1ms * 1000 -> 1s

/Ireset counter
/lwork LED flash

/* main program */

void main()

{
RCAP2L =TL2 = TIMS;
RCAP2H = TH2 = T1IMS >> §;

/linitial timer2 low byte
/linitial timer2 high byte

TR2 =1; /ltimer2 start running
ET2=1; /lenable timer2 interrupt
EA=1, //open global interrupt switch
count = 0; /linitial counter
while (1); //loop

}

2, LmIZEFIRE

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 */
I* article, please specify in which data and procedures from STC  */

/*

*/

:/* define constants */
T1IMS 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 0CDH

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  T2MOD.,#00H ;initial timer2 mode
MOV  T2CON,#00H ;timer2 stop
MOV  TL2#00H ;initial timer2 low byte
MOV  TH2#00H ;initial timer2 high byte
MOV RCAP2L #LOW T1MS ;initial timer2 reload low byte
MOV RCAP2H#HIGH T1MS ;initial timer2 reload high byte
SETB TR2 ;timer2 start running
SETB ET2 ;enable timer2 interrupt
SETB EA ;open global interrupt switch
CLR A
MOV COUNTA
MOV COUNT+1,A ;initial counter
SIMP 3
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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

INZ 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+LA

POP PSW

POP ACC

RETI

END
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ExO=C /= s 7 =
H£8E HITORIE

STC89C51RC/RD+ R FI R i L A A A — AN DI BR AR SR A A0 AR AT A5 1, 55488051
BT HLEY R e M . AN EARMSI R REGE S, BT CAE R &R s o
RIEGe s REe S NI RE R, R Rt AR S AN, , BN rds o] L3
F—/NhhEAD (99H) o B/ NE M2 SRR B AT (5 RFIR Th AL 25 7 28 SBUF

AT WA T, Hhwim o AR 228, AP RE e, DA
G837 A F o R R P30 e B 28 s P2 2, PR B AN R R R LR B AN (A 1Y
TAE . EAUAT @ AR Ech 7 SOl ok AT R AR B, A R .

STC89C51RC/RD+ Z 1| B AL A3 AT 11 5%of 7 (R A2 350 43 ek I3 25 0 72 P3.O/RXD AITP3.1/TXD

STC89C51RC/RD+ R 41 B WL B ATHAE 1, BRF T EUE@EE4h, 0] 7 (@ Mk il — A~k
ZAIEATION, BEHR—IEH, SH T R EITIMNEE.

8.1 BITOMEXEFS

Jore " Ak &% 755 .
(he) Eipa Hohik e LSB XA
SCON Serial Control 98H |smoFE| sM1 | smM2 | 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 | ETL1 | EX1 | ETO | Ex0 |0x00 0000B
A 415 2=
IPH EP%WE;&%&ETZ? B7H | - | PT2H |PSH|PT1H| PX1H |PTOH|PXOH | . 06 0000
=]
A A 477 9%
P PITRER AT | ey | - | P2 | Ps |PTL|Px1|PTO| PXO | 0000008
I
SADEN | SlaveAddress | pg 0000 00008
Mask
SADDR Slave Address A9H 0000 0000B
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1. B1TO¥EHIZF F28SCONFIPCON

STC89C51RC/RD+ R FI M WL A AT LI A AN 25 A7 4 B AT #8127 A7 25 SCONFN 1
2R I PR IR T RE 27 A7 25 PCON

AT R B A7 45 SCONH IR B B AT 185 1 TAE 7 sURI S s i Thg . A% =Rl T -
SCON : HifrHiilar /a4 (W F-4k)
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: *{PCON% A7 %% rISMODO/PCON.647 ML, %Ay Tt iR As il o 24l 21— A
ToRAF LAY, @ UARTHEE R R B %A B DTS =
PCONZ 17 25 11 [(JSMODO/PCON.6£7 OIS}, % A7 FISM1— 2 15 72 5 473845 1Y TAF
T, WFRATR.

HAISMO. SM14% Al 2H A e R AT RS AR 7

SMO | SM1 | 770 | Dhagut ] ERES
R H AT
0 0 | o [H: BALHF PRy 2 S YSclk/12,
fEa
Y 81jUART; SMOD N . o ‘3},‘ %
0 1 TRl A (2°M9P132 ) (B I B LI i o )

1 0 752 RTUART |(2°V°° 1 64) x SYScIk R G TAER iR

R 9fZUART, SMOD SF BEA 5 L 2%
L] n | A3 | et o |(QO082 XCE R R )

2 WL TARTEL2TACCRT, SBT3 1% 38 = SYSclk/12/( 256 - T H1);
M HLTAETES TR, ERTSR1M%I 2 = SYSclk /6 /(256 - T H1)

SM2: r 27 R3Z HLEFE AL, 78772877 2030}, wiSM247 1, RENfZ AL,
MHLAET A BIRBSAL T (Huhbm) I A B0E W& SR AR E MR, 30 EHLIE
KA AL . W AIA N T 0B AHLI E AZSM247 90, AT A 42 S RB8 A0 F i i
7E77 AR, GnRSM247 91, T A 7RIS B 2 s 1R A7 B A B AT A Wi SR AR BRI
N1 fEJ7=000F, SM2 NoA0.

REN: /2% b B AT Bl fr . MBS M REN, BIREN=LA R B ATHWCIRES, TTE35)
FATHNASRXD, FFaAEE S . AR AIREN, HIREN=0, MIZE-H205.

TB8: 1728k 73, T NERIEMEINEE, %7 BRI EALSGE0. B, v HIERL
P (PR 56 A7 B 22 MLIE A AR e 7 Motk ot/ 5 ot Fr s 2 A

RB8: 7fya2ei 3, ARSI EdE. 701, #SM2=0, NIRB8ZZH KI5 1k
7. 7704 FIRBS.

Tl RIEFWIERARES . E70, MEATREHIEHSALLE RN, A |3 B,
BITI=1, (Al ENUER W, N b s b 2 A = AL, BDTI=0, 78 HAh 7 =04,
FEAS BT IR R ARINT d SR A B AL, A0 A B AT .
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RI:  BrRWriE RArELL. E7750, 247 R 3 5807 45 A th Py A4 H 3h B AZRI=1,
] EATLIE SR R, e 2 7 e A R AL, BPRI=0. 7R H A 7 =0, SR AT IR
122 1k 57 f ) B 2] P SRR A, BPRI=1 () AME L LSM2UE ) , Ui
iz, BIRI=0,

SCON T Al IBIL YL E A E S EAM N4 “0” o SCON ikt E98H, i3
hk, B Arhl N98H~~OFH, W I EAE S E . MRS A SCONMI A RN 20, ik
A RPREBAE T — 448005 — LB FWISIPUIR S R AMEH . R — kBT Rk B4 ITf
G, W HTB8R & H /e, A& BB fIME .

HFATIBE R BIER: M—WURIEE, W ESHEMTI, BITI=1, &R Wb
MBI s — WS B, NEEEE A BRI, BIRI=L, iEsSRPEAATE. BT TIFMRILL “B02
7 RAMENIER AW, B LA R A W S SR HE AR R T UL ZRIE KA B, WA
T R S5 R P R B TIRIREAT 5, ARG AL EE . BRI, PSR B SR b A7 250 AN e fi
PEEZNEL, UAUEITEAEEO, 75 URKE H B — Y =Rk 2 U B R

MY 2 ) 27 A7 25PCONH JSMOD/PCON. 7T B 201, a2 T a3 Rr R & B n

o

R 425 1) 25 77 28 PCONA o R -

PCON : HLJE#HIZ Fas (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: Wk sR A, Y& E A7 SMOD, EISMOD=1, N 47iEE 1. 2. 3k
FEZIN{E; SMOD=0, %% TAE 77 bR nfs . &AL SMOD=0.

SMODO: i kI AT 2535 H A7 . 24SMODO0=1, SCONZF /%8s itISMO/FEf7 ] T-FE (i i
K ThREs 24SMODO0=0, SCONZi {74 " fISMO/FELXL H F-SMOThfE, FISM1—tL 45
ERATHRLAET . EARSMOD0=0

2. BITOBIEE A S F85SBUF

STC8IXX Z H1) 5 AL 5 AT 11 G20 2517 2% (SBUF) [Pk J299H, SEPr&2 25 res, '5SBUF
(A E 58 A RIBEAR I InFR,  BRSBUF#E AT 3-8 IR B BEE - 5N 2 591 5 Bz i A
ANE TR, IR EEAE, 2 REF TR

HATEIEN GG RIS . AR ETERE A, 5 ANSBUFRE S EH T,
B e NAH RO B B A7 4%, TS A E R 7, HEARA AL AR A . R YR
ANEBTAE RS A “17 STBSHIMEIE AL AF 8 15890, FikAT ki,

AT IE I B A 2 S — DN NS B s o 75 )5 RO e 7 K 87, oA 7 20y
. M—MmiEeUse e, B Fas TP A 7= 3 N B AT Bl b 28 SBUF Y, L5 947 I 2%
ASCONZ /725 FHIRBSAL . U0 5 H1 T SM21# 15 L2 i 2 RO 24 To 24, RB8FISBUFH A R4
a5,

T B2 S P 3 i AN TE I 2 A7 S FISBUFZE 2%, M TT B — i i82 I8 52k K HE el f8 o
AT ERBENSBUFJG, AL RIFF UG R — M5 R, NN Z M0 45 R HT W SBUFZE i 5
BEAEEGE, 5 ET— iR E 5. SBUFLLIFAT J5 A P 3 Bl s 2k .
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3. MLtk 51 2 728 SADENFISADDR

AT HEZHLIESE, STC89CS51IRC/RD+FR A M ML E T WAL IR T2 il 25 177 25 SADEN AN
SADDR. H: P SADENE MM LI I s A5 25 77 28 (Mhhik ABOH, & A7{E H00H) , SADDRAZE MALHhE 27 47
2% (Ml A9H, A48 NOO0H) o

4, 5HRTOFEEXHFEFIEMIPH, IP

AT O R VL ESAL T W R vr A4 LEA, b suvr ar AE s A X
IE: $ W oir2ifrds (nIfr SHak)
SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO

IE A8H name EA - ET2 ES ET1 EX1 ETO EXO0
EA: CPUISHIN o VFi R, EA=L, CPUJFRURIN, EA=0, CPUJRMEHTHT fysh i hif.

EARIVE 28 R Il R VPR 2 4 il . RIS A i i Je 2 EATE Il FL b 52 % i B

O A T o 14 il AL s

ES: AT HIrprsu AL, ES=1, fovrdidT My, ES=0, ZEiE&347 i,

ERAT H TR e G 4% HALPS /PSHAL T- i W L S 2 s il 35 A7 25 TP/ TPHAY, R Je 4zl 27
ZeR Al T
IPH:  rH AR S 2 47 il 2 A7 o v (AN Tz -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: WS 2w i 5 A7 2k (AT F-4k)
SFRname | Address | bit | B7 | B6 B5 B4 | B3 | B2 | BL | BO
1P B8H | name | - - PT2 PS | PTL | PX1 | PTO | PX0

PSH, PS: & M1 Wk e i dz il
PSH=0H.PS=0, I 1 i A s S g W (B 56 240)
MPSH=0 HPS=1f}, H 1B AR g i (Lot gil)
MPSH=1HPS=0fF, = OI19 W AR Sk e g ik (PR 524 2)
MPSH=1HPS=11}, H 1WA sk W (L5 43)
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8.2 |ITOILIEER

STC89C51RC/RD+ & ¥ B Fy HLIK B AT I 5 4% TAERE R, 730 - gm FE 4 SCONH 1)
SMO. SM1 e E B e, Hp#iR1, B 2R3 AR EE, B RIERZEW 755
HAH I AL AN L ME IR . R0,  HRAT D E NI R R A B A7 2 .

8.21 HRITOTIERRN0: REHIUFFR

RO, BATIHA TEERSBA T AR, 8P TEEETHR AR,
TR R E NSYScIk/6. 2 WL TAEAE 12T, Hoyl s 5 [l 2 ASYSclk/12. 4T s
RxD (RxD/P3. 0) #t# N, [FEFALIK (SHIFTCLOCK) [HTxD (TxD/P3. 1) #iH, Rk, Bk
A8 B, ARAIAE G

RO A B : M ENPATEE B N KB Z T 83 SBUFFR AR JH s k%, 4T D EDK
8AL L LASYSc 1k /128 SYSc 1k /6 1 45 26 MRxDE it (MARAL Bl =i hr) »  RIESE T Wibr & TT
B1”, TXDE W& H RS Ak (SHIFTCLOCK) . WIEHNES-1H “Kik” Fix.

MNERFSAMGE, MR, &S EmSENDA R (R HF) , UVFRxDARIEE R, [F
I SV TxDE H [FAD RS AL ik ob . — it (847) e K i% e bl , Sl ik & ERA, RATIR
R, 2RSS R IERIERT, WO THEO.

oG AR B RoRaU T, EAr b g RARERI, BIRI=0, A7 fo iz
AIREN=1K} J7 2l £ AT A0 F2 . R sh WG FE )5, RXD A AT S Nt ,  TXD A [R5 ik o
I, BAT B R SYSe1k/1285SYSc 1k /6. Hbt FE W E8-1+ “8lk” Frs.

RS R W (84) Ja, EHIE S EAL, PR ERIBE 1", EhBEEIRS. X4
PR, A0 AR RTIEO

TAETHIRONT, UANHE0ZHIB EIHIAISM2, (A TBSAL FIRBSAL . HI T I 2 [i]
SENSYSclk/128%SYSclk/6, Jois ey #etefit, B oA WL E A RS AL ke .

AT O AR RO 7R & B a8 -1FTR

= B al i, B TXFIRX S 040 Bl P A vh Wi SR A5 5 IF EAITI=1ERI =1, 4 “BR
[T “IEENERFW, BT AN R B O VR AR R B R THE ZRIE R TR B, 21 AFiE0
R TIE SR AR EALTIERI
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INTERNAL BUS

WRITE
S-BFSF RxD
; OUTPUT FUNCTION
[
»|START SHIFT
SYSclk/ 121 TX CONTROL
»ITXCLOCK  TI SEND
: SERIAL
SYSCIk/G J‘i PORT <—@i
' INTERRUPT TxD
E e 5% 7 R I 7 »[RXCLOCK R RECEIVE OUTPUT FUNCTION
STC-ISP4m T2 a% % &
RX CONTROL
REN SHIFT
ﬁ:D_>START 11111110

RxD
INPUT FUNCTION

INPUT SHIFT REG

LOAD
SBUF

INTERNAL BUS

WRITE TO SBUF

SEND L
SHIFT Il i [ Il M [ M M} rransmIT

RXD(DATAOUT)\ _D0___ X_ DI X
TXD(SHIFT CLOCK)| | | | | |
I

__[1.WRITE TO SCON(CLEAR RI)

RI
RECEIVE

SHIFT M
DO

RXD(DATA IN) [ [ [

RECEIVE

—
—
L
] -

rb3 b4 g 2] rp6 7
L L L

TXD(SHIFT CLOCK)| I | | | J |

KI8-1 AT MO DI RESE 1) S Fr o =18
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8.2.2 BITOIL{E#=51: 8{LUART, F4FRAITL

AR ESCONKISMO. SM1y “01” B, &HATEMEN IR LITA/E. A A8A
UARTHE N, — i B oN1067: Ldgthhe, 8hrudifr (KA LE ) Fafr i b fr . PR 2]
A, B A R e T R TR E . TxD (TxD/P3. 1) N AIE(E B, RxD(RxD/P3. 0) FiElma s B,
AT TN T2 IR IR H AT

PeI8-2 0 HE AT 15 LI Th e 225 ) s i R R AL i ) e IS

L RIL IR BATIE AR A, Bl B B AT Rk TXDF e o M FEHLAT — 5%
H “SBUF “MiEL4masRTBERNAKZE, 5 “SBUF” (E5EIE “17 A KRIEBALFFAS
BN, FEBAITXIEE BT IT A K% . K% &AL I E N 2 16 8t B g [E 4 .

TN 2 A7 28 BUE AN W A5 R2 % TxD S 1 R 2%, EEIEMALAWBEN “0” fExh . X4
BUE R I m AL B R AL e i A B, BRSO “17 , HERABEMEN
“07 , XAREFM, FETXIEH R lER G — kB MHE L, REHERTFRKIEES “SEND”
S, SRS BRRE, B EERATI, BITI=1, (A EPUER bR,

RIS AL G B A I VAR EATREN, BIREN=1RF, 2k 2848 LIk & I 4
FA165 B0 R SRR B AT B0 IRXD, 4460 2IRxD% I A “17 — “07 B k2R A 5t Ji
SIS HE U, RSB R AT 160 ARy, B IFFHEE I ARSI (785 . B 1169040
THEE R e S NI (R [E] 25

1643 A iHEU A 16 IR S AW 1 R R (AR (7)) ¥ 816554y, FERFALIT R 7.
8. QIRAS A I 2% X Rx Dty I HEAT RAE, I i R X VCRFE S “=F =" Ki{E, B3
VCREER/D2UCH R OME,  DAVEBR TP, $em T SEtE. fEdnhr, anREIBIMEA N
“07 (RHLSE) , MGEIAMITERL, B, FHEHAN7 1 —"0" Bk, Rl
HIERIEA A R, M e AN e, H RN EAER.

B BUE N L 5 A2 A TARE N, B2 NIAFFH R LA R Y, i is i 70" B 3
FENL P A7 28 R A ), AERXIEHI S E G — IR, SER—mir . 47 RIS A2 LT
A

« RI=0;

o SM2=08FZ W B FI{Z 1B 1.

B B O BEAE 2%, Ll 2E4 ASBUF, {5 1L473k ARB8, BRI, EIRI=1, A FEHLE
SR, A7 B ABE RN L, MBI BERE R IEE R, TRAMHLE S, #IR
PRE A IMRXDI I B 7 17 =707 Bk AR, 442N —Milf . BRUCE &%, MmN WG, ©»%
BB, BIRI=0. @HIEN T, H4718E TIETHEALN, SM2EE N0,

FATIBEA LA R RS AR, AT AR (R RE R E I 28T AR s L ST 8 R R R AR B

.
H AT IS B LI R R =27M132 X (G I 28 /T B o Lt H 3%)
AL TAETEL2TRE RS, 5@ B 38 LIV HH 28 = SYSclk/12/( 256 - TH1):
2 LT AEE6 TR, At 88 LHU¥E 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  TI SEND
SERIAL ‘_GZI
PORT
INTERRUPT
»| +16
vSAMPLE
1-TO-0 RX CLOCK RI LSGFD_>
TRANSITION >
DETECTOR START RX CONTROL giet
1FFH

it
= 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 n n f J 1m n
TXD\ / D0 X DI X D2 X D3 X D4 X D5 X D6 X D7 Y STOPBIT
71 STARTBIT —
RX CLOCK
I I I I I I I I I I I
RXD

[srarreir/ DO X D1 X D2 X D3 X D4 X D5 X D6 X D7 ¥  stopRIT

RECEIVE {87 DETECTOR SAMPLE TIMES
SHIFT

RI

Ii

Ki8-2 AT LIS Dl RESE K 7s S IR B R i it e

T [ O T R A A FML: 0513-5501 2928 / 2929 / 2966

f£E: 0513-5501 2969 / 2956 / 2947 239



STC8IC51RC/RD+ RS HIAETFT  HARSZFRFRISE : www.GXWMCU.com Il 35 R 37 457 Tel : 13922829991 HJF 4 Jiit i1 Tel : 13922805190

8.2.3 BITOTE#ET2: 9fIUART, SE4FZE[EE

HSMO. SMIPALAL0MS, 4T 0 TAEERA2. AT 0 TAEB A2 8906 #idE = 2 (s
UARTHEE, H—Wi(E B 1L R I s, 8O 8dEAr (IRALTESR) , LA AT dmARfr (5
N H ) FNLLL 2 AT o %I ] g R0 (BB 9N %ds) FHSCONH I TB8FZ i, W] A4 B 18k
0, E{H ALK PSWH 27 /8 RS I A7 PAR 258 N TB8 (TBSEE 7] 1 Sy £ HLIE A5 o i s bk Hdhs b 2 A7
MR AR AR IR D) o FEU ZE 9N HiiE e ASCONRB8. TxD Ay K ikui 1, RxDN
B 1, DAA S TR AT RS 3%

B2 B RN -

R AT A5 5 20208 52 =25MOD/BA X (SYSclk 4t TAE I 44 )

IR PR T S B AE S PCON T ISMODAL AT B, 24SMOD=10f, #£4#£1/32 (SYSclk)
: X4SMOD=0I}, ##%1/64(SYSclk) , #MARSMOD AR INE AL, W W, 20 s R 5t
A bR [ E

P18-3 A AT 8 5 A5 30211 Th R 45 M7 73 B B LBl R T 1 e P

HHI8-3 1) i1, A 2AIE N LAH L, BRI R AR A AN, ROER HTB8E 4 #4077

Fras BB A AL, HARTWREGHI AR, HBr/ FOE B 1R S Fr B B )
PR AR T — (S S A AR il 22 T B A
* RI=0

« SM2=08#SM2=1, H HEUEIM 9% RB8=1.

2 R IR TS RIS R, A B B I RS AL 5 A7 A B0 B R B NSBUFFIRBSH, FFE 7
RI=1, [AEHUERPBIAI . R FREAE — AR, MRS R AL 25 A7 28 h 5
Ak, WAEARI, Tt ERFAH LS, B CE BT AR I RXD i A\ i kAR
R, BICF WG R

rEfE2r, BRI 4 17 5 SBUF. RBSFIRITE K .

IS BAEXTSCONH FISM2, TB8I1 % B LLACEE MU LI e, NEZHLEEIRME T 7 E.
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INTERNAL BUS

WRITE
TO
SBUF

ZERO DETECTOR

SYSclk/2

STOP BIT SHIFT
START GEN. DATA

Y

TX CONTROL
+16 TXCLOCK T SEND
SERIAL 4_G:I
| PORT
: INTERRUPT
»| =16
(SMOD IS PCON.7) vSAMPLE
RX__ Rl
1-TO-0 LOAD|»>
TRANSITION|—p{sTART CLOCK SBUF
DETECTOR RX CONTROL snjFT
1FFH

I_ET_*_IAt

> DETECTOR]| L 45 J

INPUT SHIFT REG.
RxD (9 BITS)

LOAD v SHIFT

SBUF
\/
SBUF

READ -
SBUF '

INTERNAL BUS

Mol MMM M M n n n mnn
WRITE TO SBUF

—SEND
DATA TRANSMIT
SHIFT [ N 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 I I I I I I I I I I
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 K7 55 B B AR A& I
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8.2.4 BITOT/EIERI: 9fIUART, B4FZAJIT

MSMO SMIPAAL MRS, HAT O TAEERAS. BT EEE R NN E s 7 0l {5 UART
e, H—mifE B BmIGL A k. i, s Bdnir (RALFESL) , 1AL AT Zm AR AL (B9 %
i) RILRL A AL . A v g AE 6 (3R 9f7 Hidi) FHSCONH I TB8SE (i, mI k% B 1860, B
F AP PSWH B BT B R 56 AL PAE 2 AN TB8 (TBSRE m] /F v 2 ML (5 Hh bk B bn 467, AT HE
REAE BT EALIAL) o BRI 55947 Kk 22 ANSCON{IRB8. TxD A& %% M, RxD AU
H, DA TR AT FeUl ik
I R RN

AT I {5 A B A 5k =2°V00132 X (5 I 4/ Hir s LAy i H %)

M AL TAETE 12T, B A3 1 H%E H 28 = SYSclk/12/( 256 - TH1);

MR AL TAETEGTHAT,  ERT 23 1% HH 2. = SYSclk /6/ ( 256 - TH1)

AT, BRI L, YRR 2R AT o PR ) e I ST 8s LEl ST i R R AR 2R T
WE AT R IIE R, AR,

F18-4 9 B AT I AR N3 1) Tl i 45 ) 7 7 B I HLAZ U R I T T

HE8-4nT %, HEASFIBICLAA b, Bk A It TB8HR L4 7% A 75 A7 2% 2 OB 1 A~ [A] 4%
HARThRed W BAME, Hilk  RIEBAESE RN PR EAMEE.

2B A R 5 — oA 2 S 0 7 ] I 2 T A 2 A

« RI=0

« SM2=08#FSM2=1, FF BRI 58 9% 7 RB8=1.

2 IR S R B R I, AR U R RS AL B A7 2% O B 2 NSBUFAIIRB8H, Jf & 4
RI=1, [a =L RS ab B, tzu%bﬁéﬁ:ﬁ AN, W KIFRUS R 25 A7 2% Hh OB E
xﬁzﬁﬁ%ﬁi WABEMRIL, L ERFZMAH LS5, FUas SCF UG RxD N\ i 1 F BE AR
5E, B — 'PﬁEl’Jiﬁu)\ﬁu

ﬂ%iﬁsqﬂ B R4 147 5 SBUF. RB8FIRIL .

L FAFXFSCONHISM2. TB8I i B UL KBS X258, NEHLEE SR 77 fE.
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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 '
Y/

Mol MMM 0 0 0 o [ m mn.n

WRITE TO SBUF

~ |SEND —

DATA TRANSMIT
SHIFT m _n mnn frm f 1 1mn n

™D \ / D0 X D1 X D2 X D3 X D4 X D5 X D6 X D7 X _TB8)Y STOPBIT

T START BIT

STOP BIT GEN |

RXCLOCK <16 RESET
| w__T1 | | | | | | | |
lstarTeiT/ 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 I3 Tl RE 4 M s S I Ll b aE i

T [ O T R A A KBl 0513-5501 2928 / 2929 / 2966 f£E: 0513-5501 2969 / 2956 / 2947 243
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8.3 BRITBIEFRFRANKE

STC89C51RC/RD+F F 5. v ML H AT 1845 (I Rr 3 i BT it TAE RS RIS R M 5, 6 T TAEAR
ROFIAE2, HIEF RS RG A AP AR SY ScIkFPCON A ()3 R K ik B AL SMODA 2%, Ak =X,
LR3I P R 5 5 SY SCIKRIPCONAL 75 S 4h, 3 55 7 I 4 /140 3% LaRBRT A ST B 5 5 R A 2%
WHEA K. WIS LB BRT ML R 3 R AR B, TR F R, T
DI Fh gl RE 3R A2 v AR 1

FATHER0, HRRR S KA EAIESYSclkf % .

G H ARG H P R I FESTC- TSP 2% P B B 58 HLON6T/ BRI, e =
SYSclk/12,

Y AERE K P AR PR AESTC- ISPERAZ A8 HH 1 B B LN 12T/ B A5 Tl ), LR =
SYSclk/2.

— HSYSclkidk & H 5 MR P RE T I FESTC-ISPYm AR 28 Y B 4, W HR AT I8 LA
RO AR [l B A

ARG TAERR2, HIRF B 5SYSclkf X4bh, 145 SMODA A K.

HEARIEAN: FATHEBA 252 =25M00/64 X (SYSclk & 4t TAE I #h i)

2 SMOD=1H, J4F%H=2/64(SYSclk)=1/32(SYSclk);

*4SMOD=0H, J4F#E=1/64(SYSclk).

2SYSclkif & i, WL B AF % BEPCONT ISMODAL, M2 . Fril, Xppf
R R AR ] 5

FATEAEBECLRIZ, PR n AR 1

P SR =25M00/32 X (S I 2%/ 11 A% LA ¥ H SR BBRTAR ST Y K5 2R 8 A 2% 1 ¥ HH 2R)
MR AL TAETEL2TEGNR, 8 A 35 1A% HY 28 = SYSclk/12/( 256 - TH1);
MR YL L/ETE6 TR, ER331A9% H % = SYSclk /6/ ( 256 - TH1)

I R B 28T B gs LIBRT MO B R AR AR BB, Al RIEHBIEFRA R B R R, 17
SEFR N A 22 -k H ER AT AR R E R AT AR 03, AR, NIERRASER, B T e ST B L
FIBRT ST Y R R AR 28 1038 R 5. SMODRERE, N T ARE 75 BHAT I 2148 4wt vl 5k
HISMOD=0x1;

MOV  PCON, #00H ; f#SMOD=0
MOV  PCON, #80H ; f#SMOD=1

SMOD R ki H i 42 il 2 77 A PCON i s iy — i, HAth &% 7 F) R A 350 B AR 408 SE2 B 156 L 70
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LR, R T e S AT BB LR R . N A E A R I g /BRI
R,

SEIT BT BRSO 0E 2 5E SO BAATIsEA] CFD) PN B IR 3% B S 1m0k HE vk B, BSE
INF 2%/ K S LR R = I 2% R S LS R VB

STC89C51RC/RD+ A& L F WL P e I 2515028, TR e i g8/ Euas 1 B 4mh TR
3, 110 08 S I 2 A 8 1) TAE 5 2 (8 A BhE ) /E AR R (1

WE E R BB L TAE T e iU TAE 02 (8 HBhES) , TLIM I EE AR E
F-SYScIKZ 1253 B ANy BRIk . 248 ML TAEE 12T, TLIRHHE Aok B T-SYSclk4
129 BRI ks 48 L TAEE6 TR, TLIRI & A K B T-SYSc 1k &6 43 K ik vt v I,
SE I AR 1A% R 5 SYSclkFl H s EAE(ENA K, SYScIKE A, HEAlENER, &%
WatE. 5T RERT,
2 PN TAEEL2 TR I, 2 I 3 /15 B 1048t — Y 5 B e i) g -

(2°—N) X 128 Bh=(2°—N) X 12X

SYSclk

MR HL AR TR, T2 I de/ T8l L ) — P 5 B I 1) 29 -

(Z—N)X6M@#42—N)XGXSYSdk

T2 15 8 I 2T B A D R R, R
ML CAREL2THRE R, e 38/ B8 LI tH 3 =SY Sclk/12 X (28— N) (/D)
M HLCAETEOTAE RS, 2 B 88/ 40 88 1A% HH =S Y Sclk X 6 X (28 —N) (/)
A HSYSclk A RGEREPAIER, NI FRE NI 8] 9 2

AR, JEFTE SR BRSO IS A A AR — . AN R AR 7 ST SRS B A 10
TLEAE . BOAASEDT ST A F . NBUEVEEIANE, Bk 8os U R 2.
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N AR R R S e S AT RS L% S Al R
HRBRERSEN ST RS LIE SR (T1x12/AUXR. 6=0)

. RGN P pElE
GERIT A }EJ;E'*” * lsmop | :
(MHz) T | | EFEANE

7780 MAX: 1M 12 X X X X

H2 MAX: 375K | 12 1 X X X

T IM3 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
o aK  |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 AL FE 7 BLan R

MOV TMOD, #20H s WHEENSEATEELER . T/ER2

MOV  TH1, #X XH s WHEERFHN

MOV  TL1, #X XH ;

SETB TR1 s JABNER BT BER L

MOV PCON,  #80H ;. W ESMOD=1

MOV SCON,  #50H 3 WE PTG

PAT EIRFEFFBUG, RTS8 B € I 2% S8 L 184y X & A A7 3845 0 AR 5 sy
R BLE .
T Al ARy B BB R R R E ., — BN AR, A ——Rik.
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8.4 BRITORVNIXIZFF (CIEFF AL RIZF)

1. CizFr:

* */

/* --- STC MCU Limited */
[* - JEZRSTC8IXX R 1 FiL i WL HR AT 1 T 5E (8-bit/9-bit) ---------------- */

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

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

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

/* --- Web: www.STCMCU.com */
P SR AR o S P S S8 o B FASARFF, oo es %
1* SRR P O E R A A ST Bk AR Y - */

/* */

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

typedef unsigned char BYTE;
typedef unsigned int WORD;

#define FOSC 18432000L
#define BAUD 9600

/*Define UART parity mode*/
#define NONE_PARITY 0
#define ODD_PARITY 1
#define EVEN_PARITY 2
#define MARK_PARITY 3
#define SPACE_PARITY 4

#define PARITYBIT EVEN_PARITY
shit bit9 = P2/2;
bit busy;

void SendData(BYTE dat);
void SendString(char *s);

void main()

{

#if (PARITYBIT == NONE_PARITY)
SCON = 0x50;

//System frequency
//UART baudrate

//None parity
//0dd parity

/[Even parity
/IMark parity
//Space parity

/[Testing even parity
//P2.2 show UART data bit9

/18-bit variable UART

#elif (PARITYBIT == ODD_PARITY) || (PARITYBIT == EVEN_PARITY) || (PARITYBIT == MARK_PARITY)

SCON = 0xda;

#elif (PARITYBIT == SPACE_PARITY)

SCON = 0xd2;
#endif

/19-bit variable UART, parity bit initial to 1

//9-bit variable UART, parity bit initial to 0
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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_lsr() 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

/ISet Timerl as 8-bit auto reload mode
/ISet auto-reload vaule

/ITimer1 start run

//[Enable UART interrupt

//Open master interrupt switch

/[Clear receive interrupt flag
/IP0O show UART data
/IP2.2 show parity bit

//Clear transmit interrupt flag
//Clear transmit busy flag

*/
void SendData(BYTE dat)
{
while (busy); //Wait for the completion of the previous data is sent
ACC = dat; /ICalculate the even parity bit P (PSW.0)
if (P) //Set the parity bit according to P
{
#if (PARITYBIT == ODD_PARITY)
TB8=0; //Set parity bit to 0
#elif (PARITYBIT == EVEN_PARITY)
TB8=1; //Set parity bit to 1
#endif
}
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else
{
#if (PARITYBIT == ODD_PARITY)
TB8=1; //Set parity 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. [CYmizFr:

* */

/* --- STC MCU Limited */
[* - YR STC8IXX R 41| FiL i HLHR AT 1 T 5E (8-bit/9-bit) ---------------- */

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

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

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

/* --- Web: www.STCMCU.com */
e SR AR b S P S S8 B FSRRFF, e s %
1 HEAERR P o S B T STCRIBERL R —wemeeeees %/

* */

;/*Define UART parity mode*/
#define NONE_PARITY
#define ODD_PARITY

#define EVEN_PARITY

//None parity
//0dd parity
/[Even parity

A w 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 :Set Timerl as 8-bit auto reload mode
MOV A, #0FBH :256-18432000/12/32/9600
MOV  THI1, A :Set auto-reload vaule
MOV  TL1, A
SETB TR1 :Timerl start run
SETB ES ;Enable UART interrupt
SETB EA ;Open master interrupt switch
MOV DPTR, #TESTSTR ;Load string address to DPTR
LCALL SENDSTRING ;Send string
SIMP  $

TESTSTR: ;Test string

DB "STC89-90xx Uart Test !",0DH,0AH,0

I
;UART?2 interrupt service routine
; */
UART_ISR:
PUSH ACC
PUSH PSW
JNB RI, CHECKTI ;Check RI bit
CLR RI :Clear RI bit
MOV PO, SBUF :P0O show UART data
MOV  C, RB8
MOV p2.2, C ;P2.2 show parity bit
CHECKTIL:
JNB TI, ISR_EXIT ;Check S2TI bit
CLR TI :Clear S2T1 bit
CLR BUSY ;Clear transmit busy flag
ISR_EXIT:
POP PSW
POP ACC
RETI
.

;Send a byte data to UART
;Input: ACC (data to be sent)
;Output:None

; */
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SENDDATA:
JB BUSY, $
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
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 bit to 0

;Set parity bit to 1

;Set parity bit to 1
;Set parity bit to 0
;Parity bit set completed

;Send data to UART buffer

;Get current char

;Check the end of the string
;increment string ptr

;Send current char

;Check next
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8.5 WM&

STC89C51RC/RD+Z F1| H1 F LA H3 47 A5 KR4 H S I T 70 WU LIS AN 2 HLIE S P A R
S A 4RO LIEAE -

QSR ~8051 8 FH RGAHEEARIL, APK e AT B 470 1 B3 AHIE (TXD—RXD, RXD—
TXD, GND—GND—H#1) , RIAISCHLNALE(E. AT HINEEE S, w@E & BRI,
AR FRS—232CE{RS—422. RS—485FRAEHEAT ALIEAS, WIS ARGt (B H—HkREH
A, P IEE & IR T, S IEAE S .

XD RxD
8051 RxD TxD 8051
GND GND
1

STSEAS R, EAE WU U E B AT RSO 5 B RO @S “Hi” o PR
BT A SR B S B “Hhill” T

A 0T 5915 P 24000 5 A S R, 1 R A0 FHSYScIk=6MHz, LR £ 508, ZHL
BSOSO . EXUUF RGBSR, 26 B LR E — AN S 2 (filln “06H” D , LM ZHLE
BRI B S s, SEREEICEE, WRIE “00H” 1EAREES,
BNK “05H” RRBREBUCEEE,  BH RGBS ZHMRZE S “00H” BA T
TG ANROR TS b I ST — LA 0L, IGREE [ Z LR RIS B, EE 2 HLF &
Pl FLRIEEORR T

| 9% | ey | ¥aEe | #ams | - | HdEn

FATEN: FHLI 2L R R AN

KR~ HEN: ALK A Z LR RN SR

SRS AT: AR, BEEL. o N, B (n+1) A PR S B A,

CHURIE BRI “ReB AN ST DB B In AN SO £ 75 E . 25 B iE i, i WL %%
COFH™E 2, A 0[] & “FOH {5 2 . HINL R U E ZHUR R G “OFH” (5 84 B e R IEAT
%, REWEAKRT, BU4kEIP, %5,

ARFEFGEEER, B “Hi” RAEMR—FE, HREF. 2007 LT 4 & MR &
SE3s, DA 130 15 AR Bl 0 A 0 590 T 2

STC89C51RC/RD+ 2 F| 8 i WL B ATIRAS, T ELBeR A i3, T S8 il 1 3l b e

AR |
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(1 AT AXHLEE P21
OFPUAETREFFB
TEONFPLURIE TR PR

IR

/

y
Hiht 354 DPTR, K iT4 s
R7, FZ560 a5 f7asR6 B YA

Y
FIERGAN

y

FAETPILAE 5 06H

PR IERE N E:
(a) WHPRWE: EHENZR/EEERBER. TEFR2, THEHE3H, SMOD=1. ¥

e K2400 (BL/FD)

(b) BITHEERE: FPBRETRL, RTBEG

(c) WERAMAI TAERFA788 R E: 31HMSOHM LA IZ M BdR B bk, 2FHEA JTAZ K
RILMBIEHAE: R6N B IR F4%.
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LR IE T IR TG B
START:
MOV  TMOD, #20H ; WEENSRATEESLER . T/ERH2
MOV  TH1,  #OF3H 3 BB E R TR EL
MOV  TL1,  #OF3H ;
MOV  SCON, #50H ;B AIEAAL
MOV  PCON, #80H ; BEESMOD=1
SETB TR1 s JRBIERS
ST-RAM:
MOV  DPH, 31H . WEANBRAMEGE FEET
MOV  DPL,  30H : DPTR¥MH
MOV  R7, 2FH s RIEEEPHEOERT
MOV RS, #00H 3 RINFNZF A 4ER6IEO
TX-ACK:
MOV A, #06H ;
MOV  SBUF, A ; }E%ﬂ%q{%% “06H”
WAIT1:
JBC T1, RX - YES 3 BRERIESENEIY(E S
SIMP  WAIT1 ; RKIETEHWATIL
RX-YES:
JBC RI, NEXT1 s FWr ZHL B S
SIMP  RX-YES s RICEIRIEAE S, MR
NEXT1:
MOV A, SBUF s PIRIEE T IEA
CINE A, #00H, TX-ACK; HWIZ# “00H” , 750 HKIFIE5
TX-BYT:
MOV A, R7 ; }
MOV  SBUF, A ;) RIEHHREEREN
ADD A, R6
MOV RS, A
WAIT2:
JBC Tl TX-NES ; }
JMP WAIT2 s ) Rk
TX-NES:
MOVX A, @DPTR 3 MANHRAMEL K 3% K
MOV  SBUF, A s RIEFAR
ADD A, R6
MOV RS, A
INC DPTR ; DPTRIg&I N1
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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
LAV T R B
PSR B v

() PHEREEYIRL: FKIERRF;

(b)  BATHEEVIEN: R
() HHEHKE:

s FUWT—BRBRIE R
s SERPRIASE

s BT AR SR

3 RIEBINFZ 201

:}”%EWZMEKE

W& TR, T Ak

3 R[]

WHTRAM 31H. 30H ¥ ICAF B 22 b X i

R7T— 3N 2T 785
R6—— B A& 77 2%

(d)  [AFHLEIZES: “OFH” JNEWIER, “FOH” JfEixthas, “00H” JyIFl ety

P&, “05H” N AR

256 I ESA T AR AT SHl: 0513-5501 2928 / 2929 / 2966
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NED LS BT AR TR R

| e wirob |

\ 4

HhhikFEFDPTRIBUE ,
R F A7 A0

BRI 5

F06H?

N
v
I F L[] 3% 15H

\ 4

fia) FRAL I3 00H

PR P

¢<

| et A rav |

!

HotEFREIDPTR N

B e 2
Y
el A
A3% IR ?
N
] FEUATL RT3 FOH

I FHBL AT 12 0FH

BT IR TG
TART:
MOV  TMOD, #20H
MOV  TH1,  #OF3H
MOV  TL1,  #OF3H ; }%Hﬁ%ﬁ/ﬁi&%%liﬁﬁ
SETB TR1 3 A BE RN AR AL
MOV  SCON, #50H BHRATEE AL gk
MOV  PCON, #80H SMOD & fir
ST-RAM:
MOV  DPH, 31H ;
MOV  DPL, 30H ;|14 BEDPTRH Hutl:
MOV RS, #00H s RIS A7 28150
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RX-ACK:
JBC RI, IF-06H s FIWrHEA R S 5
SIMP  RX-ACK s SRR IY(E 5
IF-06H:
MOV A, SBUF  BRRUE SIRA
CINEA #06H, TX-05H ; FIBTIEIE S IEMTS?
TX-00H:
MOV A, #00H ;
MOV  SBUF, A ; }rﬂ%ﬂﬁ% “00H” , [A] I
WAIT1:
JBC TI, RX-BYS ER MR TR IETE
SIMP  WAIT1
TX-05H:
MOV A, #05H ; [IFPLAIE “05H” Iy
MOV  SBUF, A ; NEWIES
WAIT2:
JBC TI, HAVE1 s SRR RIR S
SIMP  WAIT2
HAVEL:
LIMP  RX-ACK ; [RIREIYAE, R (A F R Ry
RX-BYS:
JBC RI, HAVE? s SRR YN S
SIMP  RX-BYS
HAVE2:
MOV A, SBUF ;
MOV  R7, A s BAEPAHNTART, R6
MOV RS, A :
RX-NES:
JBC RI, HAVE3 ;
SIMP  RX-NES 5 }%4&%&%&%
HAVES3:
MOV A, SBUF ;
MOVX @DPTR, A s RN P EEE A N SNTRAM
INC DPTR ;
ADD A, R6
MOV RS, A ;) TERCE A
DINZ R7, RX-NES s AW TS
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RX-SUM:

JBC RI, HAVE4

SIMP  RX-SUM ; }%—%Tﬁqﬁzmﬁfm
HAVE4:

MOV A, SBUF

CINE A, R6, TX-ERR ; }%’%ﬂ?iﬁﬁ%?&ﬂﬁa
TX-RIT:

MOV A, #OFH

MOV  SBUF, A ; }@Eﬁffﬂﬁ%%qﬁfﬁﬁfé%
WAIT3:

JBC I, GOOD

SIMP  WAIT3 : }%ﬁ%ﬁii%
TX-ERR:

MOV A, #OFOH s FRNUKRIE B ARG S

MOV  SBUF, A
WAIT4:

JBC TI, AGAIN ;SRR

SIMP  WAIT4
AGAIN:

LIMP  ST-RAM s AR [EEET AR
GOOD:

RET s AEHIERAIR ]

(2) w7 SOWHLE S 32441

IR Z MR E, SHLEAE A5 8— J7 K H A b 7 20 PA 4 = i85 2% . T STC-
89C51RC/RD+ £ 41| H WL B AT i85 2 W T, Hob iy 24 Rt —ANrp ko< 8 N Lk,
T LA SR b o i RS ) A A 45 A, B R IR 2 i) % A SR A by, i N B LI
MBS YEE R W, S NE— AW R8N, 0 IR S5 R B R T I A N
IR 55 F2 BT AL B

X, FLLERBBCNE, B (k&) AEREW DT RGEE MBS , 207 B0
T 25 o i — 2 7 AT LS

EFRWRINORSFE T, T BB = A S AR W BT R2 I 145 S5 2 R U 508 2 His HeAs
B, REARD ERIGA ., A8 N IRAMI2H B TG SR AN S 25 742, 33HHITT AR
IS Zr (75, frihl-7FH. 7EH. 7DHNRESRL.
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ZALERSTH B 55 R P37
R b7 3G, MR B RE A h 2 HEE I A Rd . SR ATIE R ARG Y . A PR B A A A
FRRAMI & 3 bk B 5 7E AR P i e

FREF:
ORG  0000H
AJMP  START ; HEERFRGAL
ORG  0023H
LIMP  SERVE s Frh IR S AL
START:
MOV  TMOD, #20H s B SUERZTHEARLER . TAE 2
MOV  TH1,  #OF3H ;
MOV  TL1,  #0F3H ; }&E?ﬂz%%ﬂmom/@
MOV  SCON, #50H : WEBITEE L, vk
MOV  PCON, #80H ; W ESMOD=1
SETB TR1 : JABER AR
SETB  7FH ;
SETB  7EH s WEAREN L
SETB  7DH ;
MOV  31H, #10H s FUE RO EAR A4 T AN EIRAMEE)
MOV  30H, #00H ; }@tﬁﬂﬁhﬁmow
MOV  33H, #00H ;3 BUIMAEAIETEO
SETB EA ; }
SETB ES ;) JFHi
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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
JZz
TXNACK:
MOV
MOV

EA
RI
DPH
DPL

7FH,
7EH,

7DH,

AI

A, 33H,

AI
SBUF,

TI,
Tl
AGAIN

A7
SBUF,

TI,
TI
AGAIN

SBUF,

RXACK
RXBYS
RXDATA

SBUF

#OFH

A

WAIT

#0OFOH

WAIT2

SBUF
#06H

#05H
A

TXERR

5 KA
s TB BRI KT SR AR S

BIntrey

F{m fn FE
g
i
¢ =
i3
i

s PRUCE AR IR AN
o FIWT A R T IR

: }ra BRI 5 5 “OFH”
s ik v b

s VE R R A WriE SR AR AL
; FReE b

; }WEFME%%W&%%% “FOH”

Sy RIS

;s B BRI TR BT SR AR
; FReE b

s PR AREIFI(E S “06H”
 EE AL
; NP, JUEETXREE

s RICEIR ARG S, A LA S

“05H” , ERE Ky

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

SERFRIRGS

s BRI A

s RYCEI MRS S, Jik “00H”
; RUCEI R RIS S, ik “00H”

; SHRPRIETERE
s BT E

s VBRI FR &
BRI AR

s BB
s AEA32HHLIG

TR R AN

| TERAUR O
. TR

B EAF AR TR BT

. TRHCKCR
R A HIRAM
. MR

;}ﬁﬁﬂm%%@

TR R NN

. FINACR 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 briEAL
; RINAIERITIEO

:}WE%W&%%WB%%%

: IE I

Tl
;B

FRFEFAE b, ORGNREFBUL IR S, FERFHLAI, ERVCg L Ui B 1%8 Bl

R aG L -

FESTBRRI I S RS, T LR L 0 L2 AT 5 S R, R
HEBE WL DMRERE QER MR

P 0 L A T R A ]
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8.6 ZHBIE

R Z LN R4, FEZ SRS TAE. STC8ICS5IRC/RD+ A H. 5 LI
AT IEAS 2 3 E A ZHLEE TR, WS M UEE RS, FTEDNEX T EM
KREVEE RGEEHER .

D
STC

T s]z s]z Jz
P P P

TxD RxD TxD RxD TxD RxD

STC MCU MAHL1 STC MCU MA#L2 | = | STC MCU MHln

EEDy— G ENATLE ML) &R T2 PUEME RS ENLATS5E— G WHLEME, A
WL ) B A 0 500 5 R 4

(1) ZHIEME R SEA JE P

EZHBEE RS, NEETHL (K% 52 GNP B ZIRIGERTSEEE, HATiM
fZ 2 EL A4 R A BE 17 MCS-51 A% . 5 LI B AT i85 12 1] 35 7 83 SCONT 5 Z HLB £ B A7
SM2. MFEFWESM2=1, BITEETAETHFR2EARS, KiEHET N TBSHEE UX AT R
IEH R (TB8=1) EREIEMT (TB8=0) , HEUmIET X FIRBSFIT IR 24SM2=1,
P EIRBS=1, RN NPEIY Mk i, H5iZWi N 2528 ASBUFH, FFEAIRI=1, [FRICPUIERH
Wr, BEATHOHEPEIYALEE; ARBS=0NEE W, A FHER, BWIKEBHESR. £M2=0, T
WA Mk A S R i R0, R EAIRI=1, HCPUIERIr, izl 2% NSBUF. #EitkJEH
H, WSl 2 HLEE .

T FEEBMHLRZHEE RS, MPLHEE A0, 1, 2, -+, n. THEBHIEEREED
T

O BEEMPLEISM2=1, 4F REElihik iR,

@ FHLE SR ERE b E S, K TBSRE N1, URRRIENZ MRk,

® AT MHLEILEIE N b e, &% BRI B ML Y §) B bk 5 AL B B kb AR B
B ATHLESE ARSI T HEMHL, TERSM2=0, #EF/BERN EN KEREED, BEES
B e A EEBOAAESSE, WONAEFHEMNL, (E4ERESM2=1RZE, St E R R FEWIA
TREER, RIS S R EHa il ) 28 A5 NSBUF, ANEAf7, RI=0, Aap=ddilfiigRk, EE#HIH-
Hik.
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@ FHIERIETEIFI RIS, B R IE—IE AR M, HAm

TB8=0, VAR AEHEMI.

® M EHLEE MNLEAS B[] 7 A& PRy H kb, S0 HAb AL, Rk

B FHER MMLE S b 159 50 = ALTE S0P i ABLES R HSM2=1, St HJ5 EHLRIE M HHE
AN T B IR .

RIS R T SEI

(2) ZHLIEE R R

BT S ATEERAE G HE 6% B &M R H#HT(E 2%

B3 A T B I )3 £ R ] e Fe e 2058, ANl E IV AT, PRCER™ % 58
B, ANFEFEEEER, RN EBAME. EZPUEERGHES BN HERS, HINE
HAR . X B LARAE —BEWT .

FEEENRZHERE RS, RUBCE2556 AL, & MHLAIHEES 5 900H~FEH.

© ZEMUFFOy 2 ML <, & AP ESM2=DRA, MR ERICENLRH
Hwpay,

@ FHMMHLEREZIFRL E . FEHLE SR IR HEREIY T, B T3k ) AL BT A AL ik
BEHL, ZIAFMHEFST S EHLE R SRR ML R I G A, SRR KL A
L ERENEAYLIPIRZ, 5 EHCHIWOIRGIES , ENLRDIFUA &% Sz cdm i, &
16 B (0 B8 — R AR A P B

® 21 EHRIERIMSTFN:
00H: ZESR MHLERUSCELHRE B 5
01H: ZER ML R IEEHE I ;

Hpth: JREm4S.
@ MHLHPRE T8 XL E -
B7 B6 B5 B4 B3 B2 B1 BO
ERR 0 0 0 0 0 TRDY RRDY

EX:  HERR=1, MWW EITEER L
#TRDY=1, MHLRIEAER L
FRRDY=1, MALEIHE R %

© Hfth: Qe HEE .
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(3) FEFFHH

TE SR N P RIS R AR E, R — e B R LA EREBRENE, T
Z 2R H h bz O 5, (HRR R R R, X R IR R T g 1 IR . R BT
3 MRE PR F . X BAL LA sl 5 XA ) a7 B 40— ML 2 8] — S — 38 1= 3 Ao

O EVERERRF

2 B VB A 32 1B A7 e Y EERAMAR, SR B B Mo bk A5 1H, BERH K 77 S 501
JCH, A RKIERHVIME . SHESER A TR, A S B RS b rh Wik SR 5
o BEHFERIEN, HRRRETEFAREHAZE, MELRE ERFESHIT. U R
AL IPSW » SHIFOAR AL KPR A BRI A] &niE Bk 2 B K% .

TR ENLFI#S ML LB, W IR SRk H TR F 477 4 X 1/R0~R7,

MR IEFE T

ORG  0000H

AIMP  MAIN s HERRF

ORG  0023H s RIEPWRSEF AN

LIMP  SERVE s B RS IR
MAIN: . . . ... ; FREF

ORG  1000H ; REEFEFAH
TXCALL:

MOV  TMOD, #20H s WEENIHEERLER . 72

MOV  TH1,  #OF3H  BCERAREFE 240007 /10

MOV  TL1,  #OF3H ; BEAZSMOD

MOV  PCON, #80H ;

SETB TR1 s JABER 2R L

MOV  SCON, #0D8H : HRATTA8, VR, TB8=1

SETB EA s JF e 2

CLR  ES ;AR IEHATIEAS T
TXADDR:

MOV  SBUF, #05H s RIEIT Y AL H L
WAIT1:

JNB TI, WAIT1 s FEfERIETERE

CLR TI s SR IEH W R AR
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RXADDR:
JNB RI, RXADDR s SR LI B AL
CLR TI s BB INE R bR E
MOV A, SBUF s BEELAHLIENZ I A A LA
CINE A, #05H, TXADDR s FIWIEI LR, B E R
CLR  TBS8 . HHEARTE, EAITB8=0, & KR
CLR  PSW.5 : HAIFO=0bR &L
MOV  08H,  #50H s RIEFPEHHEFREHERO
MOV  OCH, 50H s BARPLK R IARA
INC OCH s BAEYLKE
SETB ES s JUVFERATIEAE P
RET ; IREEFRF
SERVE:
CLR TI s PWIRSART B, 1S TP ITE SRERETI
PUSH PSW ;
PUSH A ; }Im%)\*}z%%fj
CLR RS1 ;
SETB RSO ; }iﬁ%%ﬂ’ﬁ%ﬁ%%m
TXDATA:
MOV  SBUF, @RO s RIRBAR P B T s
WAIT2:
JNB TI, WAIT2 ; SRR TERE
CLR TI ; HAITI=0
INC RO ; HhhEFEEH L
DINZ R4, RETURN s HUBRHCRKIETE, HRE
SETB PSW.5 ; DRIRTEHE B A7F0=1
CLR  ES s RHAHBATHW
RETURN:
POP A ;
POP  PSW 3 }'VJZEEMZJ
RETI S VY
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QOMHLIZRE P
FEHUSIE R RF A IE, - BT ML, 25 A PR ASH Lt b B A A TR [m] 5 55
AHUhE, WEEAR M IESS EHUEARIE, I RE T NUAER R SRS BEWT, A7 IR
TN HRAMIFI60H L TT T, SR HRU I B A7 TR T 61HD B Ml ) Y BERAMURL T, R
IR L M20-0H. 20-IHALAEARE AL, FISRABTE S bt . Bl S K R 2 il , 1 7
2FH. 2EHPIANF 15 B o0 T A7 OB = BN R F8 5 . #5 MWL P an s, it =
%

#5 LW 7 i
ORG  0000H
AIMP  START s HBERTFER
ORG  0023H
LIMP  SERVE s MHRIBT N 1 I A 55 A2
ORG  0100H
START:
MOV  TMOD, #20H s EREFE: VIIGWARY, WEER
MOV  TH1,  #OF3H ;e THEERLERT . TAE A2, W
MOV  TL1,  #OF3H ;B 240060 R0 A S WA
MOV  PCON, #80H ; E{7SMOD
MOV  SCON, #0FOH : WEBITHRI, Ak, SM2=1
SETB TR1 ;s JABER AR L
SETB  20+0 :
SETB 20-1 ; }Eﬁ%ﬁﬂyl
SETB EA ;
SETB ES ; }?Frhliéﬁ
ORG  1000H
SERVE:
CLR RI s IR TIE SR bR ERI=0
PUSH A ;
PUSH PSW ; }IJLW%%F
CLR RS1 .
SETB RSO 5 } WP TARFAT 4 X1
JB 20+ 0H, ISADDR s AT 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 HE, B
Xt AT A LA ORI R Oy, W Tl R AL ar A7 R B AT 9 R IFAT IO, BAC
BRSSP AT AN B, $SATITEINL, Bondess. XEMA 247,

3 BPE4EETI%ERO

s I

s BdETREr L

; FIWT R Rl e TR ?
3 WEAREANT

s BN, R

FEHAEREAY, b S A L L

MR, AR IR 7]

; M, KEIZ(ES “01H”

s SRR RIESER

; 50TI, 20+0, SM2
; ¥50TI, 20+ 0, SM2
; 150TI, 20+ 0, SM2
s FeaR]

s BRSO B B i
s B EERIK A ERAM
; 60HHIC L 2FH T

; BEHHE61H T2EHH T
; 20 « IHbRE, For UG HR AR

H }‘Wﬁfﬂ%

; IR[A]

BEE-NAE T RRENA, NESE.

P 0 L A T R A ]
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259E STCB89C51RC/RD+ZA%IEEPROMBY N A

STC89C51RC/RD+ZR 41 B F ML N #8427 FIEEPROMSZ 55 #2523 6] /2 4> FF 9, FI B ISP/ TAPH;
AR ¥sN#Data Flash4EEPROM, #5KEAE1077 K LA E . EEPROMAT 43 A4 TAN B X, A B
XAEGS12F o MK, BR— WAB S BB R — AN R X, AN A2 A — R AE 4 i i
TEARNFEEX, A B SR R R 2 1 s X AT 1

EEPROMA] F T {R A7 — Lo 75 B AE N H i A 2 BOF H i A Z RS 88 . EH PR
H, AT DAY EEPROMBEAT 75 352 /7T g A/ b X 3 B B A . FE TAE LR Voo R iIRRS, U2
ATEEPROM/ TAPHAE o
= &b oo
9.1 IAPXEEPROMIIEHIZAINRE R Faa /T 4A
e N Ak S 555 o
(SRS A L Lsg | BOLE
Isp_DATA | ISP/IAPFlashData |-, 1111 1111B
- Register
ISP_ADDRH ISP/IAP Flash Ad- 1 gy 0000 0000B
dress High
1sp_ADDRL | 'SP/IAP Flash Ad- 1)y 0000 0000B
dress Low
ISP_CMD ISPIIAP Flash Com E5H | - [ -1 -[-1]- [wsi]mso XXXX XX00B
mand Register
ISP_TRIG ISP/IAP Flash Com= ¢, XXXX XXXXB
mand Trigger
ISP_CONTR ISP/;;Z\gPi;grntrol E7H [1sPEN]swBS] SwRsT [ - [wr2] w1 ] wro | 000X X000B

270 T I L R T AT PR ]

SHL: 0513-5501 2928 / 2929 / 2966

f£3: 0513-5501 2969 / 2956 / 2947



STCBICSIRC/RD+ZRHH T HIIEFE B 773 :www.STCMCU.com  HR % ##QQ:800003751 STC — A¥RiE K 98051 & F WL Bt 24 ]

1. ISP/IAPH#EZ 7F 88 ISP_DATA

ISP_DATA : ISP/IAPEEAE I ¥ 5 HiE 27 17 4% o
ISP/IAP MFlashist Hi [ 5cd /e th Ak, 1) Flash 5 f 54 th 75 J8O0E kA

2. ISP/IAPHELF 72 821SP._ ADDRH#1ISP_ADDRL

ISP_ADDRH : ISP/IAP £ ik 25 77 2% 51 )\ £ 1% 2517 85 Hhik WE3H, & 47 )5 {5 00H.
ISP_ADDRL : ISP/IAP #AE i ¥y bl 25 A7 28K )\ o %3747 25 Huhk A E4H, 5247 /5 {8 900H.

3. ISP/IAP# £ & F85I1SP_CMD
ISP/IAPf 4 2 (7 24 IAP_CMDIE 11 T

SFR name Address | bit B7 B6 B5 B4 B3 B2 Bl BO
ISP_CMD E5H name - - - - - - MS1 MSO0

MS2| MS1 | MSO |4 / #fE ks

0 0 0 |Standby FrHliEl, JEISPH:AE

0 0 1| MR R X % Data Flash/EEPROMIX 7 i3t 47 =7 i i

0 1 0 | M N L X %7 Data Flash/EEPROM X7 3347 1 4 A2

0 1 1| MH PR R X 6 Data Flash/EEPROMIX. ” H#E47 5 [X 4254
TR FPE A GETSPRE FF X I AT LA TP 87 F AL IX /08 F 1 ashIX. (EEPROM) HEAT 55 /5 ¥ et
JRIX R, R P N AR X, AT P $iEFlash (X (EEPROM) #E4T 315158/ 7715 4 A2
/RIX B . & BERETISPE] S8, % B N b E A7k N ISP

4. ISPIIATr Sl & F 788 ISP_TRIG
ISP_TRIG: ISP/IAP Ak i [ iy 2 itk i 25 4745 o
FEISPEN(ISP_CONTR.7) = 1 K}, X ISP_TRIGE5 A\ 46h, 15 ABOh, ISP/IAP #4424 .

ISP/NAPHEVESE B, ISPHLhE R )\ AL %577 % ISP_ADDRH., ISPHEAR /\ {7 %5 77 #%1SP_ADDRL
ISPy 4 277745 ISP_CMD I N AL o G SR4 T RE T — N ik )£ 4 10E 47 1ISPIIAPHRAE
T A Z bk 1 =y 867 ARS8 A7 43 ) 5 N ISP_ADDRHA1ISP_ADDRL % /7% -

FERISPERVERT, #BEXTISP_TRIGZE S N46H, 5 ABYH, ISP/IAPHT A4 2434,
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5. ISP/IAP# £ F 785 ISP_CONTR
ISP/IAPEE | 27 77 24 IAP_CONTRAZ 1 T
SFR name Address | bit B7 B6 B5 B4 B3 B2 B1 BO
IAP_CONTR E7H name | ISPEN | SWBS | SWRST - - WT2 WT2 WTO
ISPEN: ISP/IAPThAE SR VFA . 0: ZEIEIAP/ISPiL/ 5 /#ERR Data Flash/ EEPROM
1: SRVFIAP/ISPiL/ 5 /#FData Flash/EEPROM
SWBS: #AFiEF MNP N AR X E3I(%0), &2 MRS ISPEEEFX BE3I(%L).
B 5SWRSTH LA 7 0l LASZIL
SWRST: 0: A#fE; 1: PPAERUGRGEN, WFEEM.
STER PR X (APIX) AR AL I N R G ISP FE 7 X UG AT RE T
MOV ISP CONTR, #01100000B ;SWBS = 1(i&FEISPIX), SWRST = 1 (3 A7)

R RRISPIEIEFE P XA 2 AL M PR HFE P X (AP [X) UG ATFE P
MOV TSP CONTR, #00100000B ;SWBS = 0 (EFEAP [X), SWRST = 1 (4K L)

B I ] CPUZEAFIS (8] (HL2% i 30) , (1/HLa% i #A=124NCPU T AER 4f )
\ Program/ ik Sector Erase Recommem\ied Systel‘n Clock
WT2 [WT1[WTO|  Read/i (272uS) F X H PREERFZHON LI HERE R G0
(=13. 1304ms) i
0| 1| 1]6AMHLEsf | 304 HLEs I | 54714 ML 3 & 3 5MHz
0| 1| O|tI/HLASFEH| 60 HLAS 1 [ 10942 H1L48 F 3 10MHz
0 O] 1[22HLas) 3| 1201 3% 5 37 | 2188541 &% J& 1 20MHz
0| 0| 0f434HLasJE I 240 N H1 2% 5 37| 4376941 4% J& 14 40MHz
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9.2 STC89C51RC/RD+&H % B/ HlEEPROMZS 8] K /s K bt
STC89C51RC/RD+ R 1) . Fr A1 Py 8 i) FHEEPROMAY M it 5 4% 7 25 18] A& 40 . FE AR N

FEJF X ], 7] LLXTEEPROM 1347 TAP/ TSPHEAE .

ELARBEANT 2 B -1 SEEPROMOA /N A2 PR Hu b3 5 4] -

1. STC89C51RC/RD+Z F1 5 F ML P HBEEPROME T b 1k 58

2. STC89C51RC/RD+ £ 41 i Fi HL P #FEEPROMAS B8] K /i A — Wi 26

STC89C51RC/RD+ £ 41| 8 - KL P4 i EEPROM i 7 — 1 %

Al EEPROM T ¥ ¥ | 53 [X i | s i X ¢ ki | 45 o3 [X R R M ik
gigggfgéﬁgc aK 8 2000h 2FFFh
ggggfgéggc 4K 8 2000h 2FFFh
STC89LESARD 45K o | 4000n FaFFh
2T Ca0L EORD 29K 53 | 8000N F3FFh
STC89L ES10RD 21K 2 | aooon FaFFh
STC9LES1RD 13K 26 | cooon FaFFh
2¥€§35§é§2§3+ K 10 E00Oh F3FFh

STC89C51RCZ 1 8 - 1 1A #SEEPROVIE: 4M M k- 2
PR % /b 1 X HIEEPROM, 20 B T AOBEPROVS K M — Wi, B AVBIIX0. 5 K5
B X X E=RIX SEDYRAIX HARIX
R | Gl | R | Gkt | s | GOt | el | 4 S12ey

2000h 21FFh 2200h 23FFh | 2400h | 25FFh | 2600h | 27FFH [ZEULE - KEESH
_ __ _ _ $ 4R L AE L —
HAE X S HIX HEmX 55\ X X, A&E—%

Ml | gidueie | st | it | et | sincmit | et | gkt |18 S EEE A
I X, 04
2800h 29FFh 2A00h 2BFFh 2C00h 2DFFh 2E00h 2FFFh |, H“Rnl4H
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[ﬁ‘l—‘}ﬂﬁg X, Z:
72 [F] — B
) H 5 TAE AN
[ B X, A
L‘Z\)Eﬁj%:’ \i—ii
A4 H

STC89C58RD+Z 41l ¥ i ML A SEEPROM 4T h -2
BAATER 545 22 /b J5 [X (RIEEPROM, 2 I8 {1 (EEPROMZS ] K /Mg B — 536, AN EIX0.5 K3
HBKX HRX HEHIX VYR IX
gkt gl | dREhHihE | gihht | REGHEE | Gkl | RehHE | gkbht
8000h 81FFh 8200h 83FFh 8400h 85FFh 8600h 87FFh
B IX IS X HLRIX EYINE1 S
g b gigiiull | RRGAHiE | kbbb | ReGHEE | ZAdbiE | R4GHEE | S5kt
8800h 89FFh 8A00h 8BFFh 8C00h 8DFFh 8E0Oh 8FFFh
EIEIX HRiX Ht— R BRI
gkt gijiiudl | RRshHuhE | bbb | REGHEE | Gkl | RehHE | gkbht
9000h 91FFh 9200h 93FFh 9400h 95FFh 9600h 97FFh
FH=HEIX PR X HrHEX HrSEX
gkt gijiiudl | odRghHuhE | gidchb | REGHE | bl | ReGHE | g5kt
9800h 99FFh 1A00h 9BFFh 9C00h 9DFFh 9EOOh 9FFFh
F-tmEX FA X HErIUmEX FoARX
gkt gigiiudl | leshMohl | gikobbb | ReGHEE | Zadbil | e | S5kt
A000h AILFFh A200h A3FFh A400h A5FFh A600h AT7FFh
BT —mX BT EX BT =R B PR X
gk gijiiudl | lRghdah | bbb | REGHEE | Gkl | RehHE | g5kt
A800h A9FFh AA00h ABFFh ACO00h ADFFh AEQ00h AFFFH
oI B SEIX BB HFH\EIX
gk Lk gijidudl | dREAHahE | gidcbhb | REGHuEE | ZdcHbib | R4GHEE | S5kt
B00Oh B1FFh B200h B3FFh B400h B5FFh B600h B7FFH
o EX =PRI = EX F=P TR
gkt igiiudl | oleshMohb | bbb | REGHEE | Akl | ke | kbbb
B80Oh B9FFh BAOOh BBFFh BCOOh BDFFh BEOOh BFFFH
BT =R B E X BT AEX BETARX
gkt gigiiudl | RghHuh | giomht | REGHEE | GAbil | RehHE | g5t
C000h C1FFh C200h C3FFh C400h C5FFh C600h C7FFH
FEEEX F= )X FE=TIUEX YR IX
g b il | RREAHiE | disibhb | ReGHEE | Sl | R4GHEE | g5kt
C800h CIFFh CAOQ0Oh CBFFh CCO00h CDFFh CEOOh CFFFH
S0+ B X I+ X B+ = HIX S0+ X
gt gigiiudl | eshHoh | bbb | REGHEE | Gkl | RehHE | gkibht
D000h D1FFh D200h D3FFh D400h D5FFh D600h D7FFH
VT X 7SR IX FEHEEX FP )\ X
gLt gijiiudl | dREhHuhE | bt | REGHEE | kil | RGeSkt
D800h D9FFh DAOOh DBFFh DCO00h DDFFh DEOOh DFFFH
IR HHARKX EH X BHAHIX
gk gigiiudl | RREAMiAE | kbbb | REGHEE | bl | REGHEE | RibhE
E000h E1FFh E200h E3FFh E400h E5FFh E600h E7FFH
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STC89C58RD+Z 41l ¥ A AL PN HEEEPROM P 4l ik
PRI A7 42 /b 3 X [RIEEPROM, 2 B8 11 T (EEPROMAS [A] K /N 8 — W52, AN EIIX0. 5 K5y

FA+ =X AP IX FHATEIX FHANEIX A X
Aef ik E b Aef ik ghigithhl | Rnibak | ghdhnk | ahtbhb | ghACHhAE 5125477
E800h E9FFh EA00h EBFFh | ECOOh | EDFFh EEOOh | EFFFH
LK T\ %Eﬁﬁﬁﬁ
N N g (e =
ALk Zh ik [y GRELhilN sh ik B, R —
G ) H A T
FOOOh FIFFh F200h F3FFh TEAN A 1 3 X
AR, AR
RES|
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9.3 IAPXEEPROM:IC 4w &1

; FHDATAE /& EQU S B BT RF 5K T 6 2 A7 2 kB R FH TR0V G o / G F 2
IAP_DATA DATA OE2h; & IAP_DATA EQU  OE2h

TAP_ADDRH DATA  OE3h; Bk TAP_ADDRH EQU OE3h
TAP_ADDRL DATA  OE4h; 5% TAP_ADDRL EQU 0E4h
TAP_CMD DATA  OE5h; B{ TAP_CMD EQU OE5h
TAP_TRIG DATA  OE6h; E{ TAP_TRIG EQU OE6h
TAP_CONTR DATA  OE7h; E{ TAP_CONTR EQU OE7h

s 7€ ISP/ TAPfir % S A A3 i (8]

ISP IAP BYTE READ EQU 1 g b
ISP_IAP BYTE PROGRAM EQU 2 DR, AT Z T 2, OFFh
ISP IAP SECTOR ERASE EQU 3 DB XHRRR, RN, BRI
WAIT TIME EQU 0 5 H 545N A), 30MHz LA R0, 24MBA R 1,
;20MHz LA R2, 12MBLTR 3, 6MLLA T4, 3MEA 5, 2MEA 6, IMEA R,
T
MOV TAP_ADDRH, #BYTE ADDR HIGH S IE ML v Hb B T B A
MOV~ TAP ADDRL, #BYTE ADDR_LOW  1E B 7 75 R bk
MOV TAP_CONTR, #WALT TIME s B SR IR [A] o 755 ) 7T L ik — 4,
ORL IAP_CONTR, #100000008 : SLVFISP/TAPHEAE HFHHRE K% T
MOV TAP_CMD, #ISP_TAP_BYTE READ
VIR AT S, AT AT RN, AHE A Mm-S
MOV IAP_TRIG, #46h ; J5i%46h, FHIEBOhEI TSP/ TAPl L 217 4%, BRRHR 7 Mtk
MOV IAP_TRIG, #0B9h (1% 58BOhJ, TSP/ TAPr 437 B4 ik /% 2 5
;CPUSERFIAPENAE B UG , A AR EAHATREF?
NOP B BITAP DATAZF /748 J5, CPUKSHATRE T
MOV A, ISP _DATA SR B Ik A Ace
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VBRI, AR T 2% Eme

MOV
MOV
; MOV
; MOV
; MOV

YRR, %1 ONFRh/ R,

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 1IETSP/TAP i A i i &

#0FFh s 1E M v 515 BTN 00, Fi 3] JEEEPROMIX
#0FFh IR HEIC TS BTN 00, B b iR

LR, EIRAT, BT B K R

#ONE DATA DB MFEEE S TAP_DATA,

A AR I A 7 T Ik
#BYTE_ADDR_HIGH AL itk T T AR
#BYTE ADDR LOW MBI 7 i ELR A
HWAIT TIME T B AN ) R ) AT B A

. B —4), FHH
#10000000B D FUFISP/IAPERAE S vohig T

#ISP_TAP_BYTE PROGRAM VR FIT AR T A
#46h  ;45i%46h, FEEBOhE ISP/ TAPA K 27 fF 28, FF R ER 75ttt
#0B9h  ;i%5EB9hJI, ISP/IAPr4 7RI fit & #25h

; CPUSERFTAPENESE /G, 4 2 AREEHATRE T

NOP

DT RAE I G, CPUZkSHATRE R

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 4

#00000000B ;B 1L TSP/ TAP iy A fih

#OFFh ;3 Hihik 535 850900, ; 46 7 AEEEPROMIX, [ 1E iR #1F

#OFFh ;26 HbH G 2715 B 7600, $5 M JEEEPROMIX., 95 1 15454
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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 ol DR, 3R AR RS 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 et Hh ik v 77T
#SECTOR FIRST BYTE ADDR LOW ;3% [X et Hh A 771
; HhE 75 B ORI A T EE I

#WAIT TIME - B A ) MW A A Bl A
. K—5), I H K
#10000000B - fLYFISP/TAP iigéggiﬁgéir/\

#ISP_IAP SECTOR ERASE
B DRI A, O, R AT 4

#46h
: J53%46h, FEI%EBOhS ISP/ TAPA K 23 A7 2%, R IRES 75ttt
#0B9h - £5EB9NJG, ISP/IAP{ 47 R #k fih & A 2

CPUSEFFIAPEIMESE NG, 4 SRS HATIE

NOP

R XIS, CPUZKEE AT IR

LURIERJAT A, Rl F2aFEmc

MOV TAP_CONTR, #00000000B ;A% 1L ISP/ TAPHR{E
MOV TAP_CMD, #00000000B ; ZBRISP/TAPHiT &
MOV IAP_TRIG, #00000000B B 1 TSP/ TAP iy &5 itk &%
:MOV  IAP ADDRH, #0FFh s IEHHE 71 B 6 00, $8 171 JEEEPROMIX
:MOV  IAP ADDRL, #0FFh S IEHUHE AR5 BT 800, By b vRigAE
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/NER: (STCHE S HLIKData Flash *4EEPROMINfHES )
INFEAR AT, TR, B XER

TR FF 1 HRE 17 BLY07, R €07 B “07 o anRFETRFFH, 4 A Hik
Ty igte. MRIZTHARFFH, WAGKRENEXER, EHARE “BEER” 47
“0” %ﬂ\j “1” R

P DXHRRR: AT R IXHRRR 7 AWTHeR “0” HErN “17 .

KAWL

1. [8]— VRAE U B TR [R] — Bt X, AN A2 (8] — IR A e B8 T5OHE 3 AP s X, e AN A0 HY A
.

2. MR AN IX R —, AR & B IF EEPROM, STCEA FrFlfData Flashbb 4P EEEPROMEL
PRIRZ, E— AN/ GRFE— N5 K2 10uS/60uS/10mS .

3. WRAE— D XA T KBRS, B R BRSO — A s i e,
FANIA T EAE SR BRI kM ES TCEL A HLIIRAMA, SRR HRBRIEA B X, PR R EE R
MHERE TR SR T BT B EZE X T (AT Ewe, TEETHEMGL) . X
IS A s DXCASE P ) 7 4 K2 Aot (10 8075 (3 (A /a1 HH — DR s R B e

1] R )
1: IAPFRA5ERE, MhEREBLSES) “mn1” 5 “p1” ?
%z A

2: LABHIBIM K JG, T —IRIAPAY A & 7534 35 EL % A6 FIBYfit % ?

‘Aé:: 7\%7 Q%ﬁﬁ‘o
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9.4 EEPROMNIXFZF (CI2RF KL wizRF)

1. CIEF:

: STC89C51RC/RD+ £ 41| ¥ F HLEEPROM/IAP B BEMRARE 75 s
I* */
/* --- STC MCU Limited */
% - JHRSTC89XX R G121 . EEPROM/IAP I fG--mmmmmmmmemeemmmev *
/* --- Mobile: (86)13922805190 */
[* --- Fax: 86-755-82905966 */
[* - Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
1% G AR R S P BRE S B R, —omeeeememoeoneeeen oo */
1% R R B S0 8 R I T STCRIBORL SRR --eereemeee *|

I* */

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

typedef unsigned char BYTE;
typedef unsigned int WORD;

/*Declare SFR associated with the IAP */

sfr IAP_DATA = OxE2; //Flash data register

sfr IAP_ADDRH = OXE3; //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);

280 I ESA T AR AT MHL: 0513-5501 2928 / 2929 / 2966 f&E: 0513-5501 2969 / 2956 / 2947



STCBICSIRC/RD+ZRHH T HIIEFE B 773 :www.STCMCU.com  HR % ##QQ:800003751 STC — A¥RiE K 98051 & F WL Bt 24 ]

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) 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

P 0 L A T R A ]
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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
/IClear 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
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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;

//Open 1AP function, and set wait time

//Set ISP/IAP/EEPROM PROGRAM command
//Set ISP/IAP/EEPROM address low

/ISet ISP/IAP/EEPROM address high

/I\Write ISP/IAP/EEPROM data

//Send trigger command1 (0x46)

//Send trigger command?2 (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

IAP_TRIG = 0x46; //Send trigger command1 (0x46)
IAP_TRIG = 0xb9; //Send trigger command2 (0xb9)
_nop_(); /IMCU will hold here until ISP/IAP/EEPROM operation complete
lapldle();
}
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2. JLYmIEFF:
; STC89C51RC/RD+ £ 41| ¥ Fy HLEEPROM/IAP R AL FP i

* */
/* --- STC MCU Limited */
[* - JHE7/RSTC8IxX £ 41| FL Fr . EEPROM/IAPTSfE */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
[* --- Web: www.STCMCU.com */
1t LR P o P A S 5] SRR, oo */
P* VAR P h B E RS A T STCR SR KR S - */

* */
;/*Declare SFR associated with the IAP */

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
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MOV

DPTR, #IAP_ADDRESS

LCALL IAP_ERASE

:Set ISP/IAP/EEPROM address
;Erase current sector

MOV  DPTR, #IAP_ADDRESS ;Set ISP/IAP/EEPROM address
MOV RO, #0 ;Set counter (512)
MOV  R1, #2
CHECK1: ;Check whether all sector data is FF
LCALL IAP_READ ;Read Flash
CINE A, #0FFH, ERROR ;1f error, break
INC DPTR ;Inc Flash address
DINZ RO, CHECK1 ;Check next
DINZ R1, CHECK1 ;Check next
MOV P11, #OFCH ;1111,1100 Erase successful
LCALL DELAY ;Delay
MOV  DPTR, #IAP_ADDRESS ;Set ISP/IAP/EEPROM address
MOV RO, #0 ;Set counter (512)
MOV  R1, #2
MOV  R2, #0 ;Initial test data
NEXT: ;Program 512 bytes data into data flash
MOV A, R2 ;Ready IAP data
LCALL IAP_PROGRAM ;Program flash
INC DPTR ;Inc Flash address
INC R2 ;Modify test data
DINZ RO, NEXT ;Program next
DINZ  R1, NEXT ;Program next
MOV P11, #OF8H ;1111,1000 Program successful
LCALL DELAY ;Delay
MOV  DPTR, #IAP_ADDRESS ;Set ISP/IAP/EEPROM address
MOV RO, #0 ;Set counter (512)
MOV  R1, #2
MOV  R2, #0
CHECK?2: ;\Verify 512 bytes data
LCALL IAP_READ ;Read Flash
CINE A2,ERROR ;1f error, break
INC DPTR ;Inc Flash address
INC R2 ;Modify verify data
DINZ RO, CHECK2 ;Check next
DINZ R1, CHECK2 ;Check next
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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 |AP 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 1AP_ADDRL, DPL ;Set ISP/IAP/EEPROM address low
MOV 1AP_ADDRH, DPH ;Set ISP/IAP/EEPROM address high
MOV IAP_TRIG, #46H ;Send trigger command1 (0x46)
MOV IAP_TRIG, #0B9H ;Send trigger command?2 (0xb9)
NOP ;MCU will hold here until ISP/IAP/EEPROM operation complete
MOV A, IAP_DATA ;Read ISP/IAP/EEPROM data
LCALL IAP_IDLE ;Close ISP/IAP/EEPROM function
RET

;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 |AP_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 [AP_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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s~ = A o > o oo Y O Sy
F10E FiFFECLYRT)/ISPHRIZE(IRFR)/MAEE A

10.1 gmiEss/ L dmas R A R Sk 30 it

STCHL Py AL A FH ] ol s 14 /1 S 45 -
L ARARTE (G0 B /1 g s #8 T BLSCHRE, AT FKeil C51

2. {STCHL M1 24 B Intel [£18052/87C52/87C54/87C58 5k Philips[#]P87C52/P87C54/P87C58% 1%,
KA B <regbLh>EI AT o SHTGRF IR D e 27 A7 2 FHSTrAs B, SRS Rr ik T ik a7 47 o £ FH sbits
B o 0an, S B HT HEPA VR IR D Re 27 A7 35 SORFIR D RE 27 A7 28 AL I bk 75 B A0 R

CiE & bk A5 B
sfr P4 = 0xC0; //8 bit Port4 P4.7 PA6 PAS5 P44 PA3 P42 P41 P4.0 1111,1111
sfr PAMO = 0xB4; 1 0000,0000
sfr PAM1 = O0xB3; 1 0000,0000
shit P40 = P4"0;
shit P41 = P4An1,
shit P42 = P4n2;
shit P43 = P4N3;
shit P44 = Para,
shit P45 = PANS;
shit P46 = P4"G;
shit P47 = PANT,
TCgwiE S bk A
P4 EQU 0COH ;or P4 DATA  0COH
P4M1  EQU 0B3H ;or PAM1 DATA 0B3H
P4MO  EQU 0B4H ;or PAM1 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

s LA b J9PA LU K T e A A A R L 75 W
IR Sh R A AF A AE L P RE 7 T RIS RIS, B AT DA B
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R R FT RS RSk AEKeil CHFSEH % (C:\keiNCSINC) F, 77 #5330
PALEER, WERPT Ak S EKell CIU ARG H T, BT, AT < >t itk

X T-STCHAN 5 KL, AT LARISTCE 77 M swww.STCMCU.com T #FH P B FH i AH 87 2 %71
FLR AL Sk ST Can SRARAS 21 T 55 00 SC A PR d 7 etrl+F 7 £ 48) , STC12 R 51 5 F Lk a] LA
BCHT ISP T 8 1 H.STC-I1SP-15xx-V6.58 4 ili AH B (1) Sk SCAF IR AE, @ F B R . 784 1% B Ak
STCARF H MRS, IX LeAH LI Sk SCAF AT AR “reg51.h”,

|l img s | EieE s | maisit e s | st e CRt Dere e

ﬁéﬁ#ﬂl§§§u[STC1ZCSAxx/STC1ZLESAxxfIAP12C5Axx/IAP12LE5Axx Series vl

o —

ﬁ%ﬁ—ﬁ 1T 805137 %Hﬂlﬂﬁ%ﬁﬂ]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 -

1| n | 3
Cirteer ) [ mniits [EmovRE Fike 1 |

Keil COLEIT KIA A VL A, 1%t F-8051 51 b WL i & H i A5 Keil nVisiond,
Keil pVision3 J¢Keil uVision4.

HE: HTSTCRAE NS KIS, — MRG0 N {EKeil pVision2i % & %A STC
RYNBF WL, TE9mE. JmiESTCRIE LS HFRFRS, Al M) K ¥518(52 £ 4]
B HL, I ERCTE 35 X STC R HI 5 v HUB B FF ik Th R ar A7 s 1647 € 3L, AT B
I STC-ISP F # 42 L oK STCH S MCUR I EKeil pVisiondoiKeil pVision3ziKeil
uVision2 & 44 ZEH .

W P 7546 Keil pVision48iKeil pVision3=§Keil pVision2 % % % 14 inSTCHL S MCU,

AR AR RRIAT R

@ FTIFSTC-ISP T 44w A% T B [ i 4 STC-ISP-V6.58, 1%+ Keilffj B BT, i

TS LRIIMCURY S 3 Keilth ] 4441 .
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EQQ:13922805190) -- STC: SEREFAIS0SIERHIETHAS . [ =

[i2rezts | errromiz | @OENE | Kol hEEE [EpngE Em et [ [

WE U ET SR )

{hE2EEmAIHEE
STC MenS1{FEHIRE

[$8TARISFERELSIE R A2, ORFTRELE | | 4BIARISLEREIS2R R 2. OMRIRE S E |

TXD
RXD

Fa.fil R3232 {RE B#RCRY
FinZ P3.1

il
Find 3.0

THD
FinS

GHD

GHD

FRERREEESE TH/ARE HARTRE FTEE RN

P
L

MRS FERANE:
%gﬁ%gﬁﬁﬁih, Bl o E AR E RV SF e 1d 43

s

m

@ TEFHR WSS SHENE Rk FKeil 223 H 3 (—BATRE N “Ci\keil” ), AR5
[WE]) , XEEHESSTCH S FIMCUR DI S Keil pVision2 %4 1.

i
TBIEFE IR E T hli0: C:4Keil)

==

. Drecom
FilesOutput
Intel

o keil

Backup. 001

Cs1
| dema
L
3
g

m

STC-ISP X

J STC MCURSHEAEDS |

HiE

e
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N PAKeil pVisiond A, VEAAGR A0 fd FIKeil pVisiond & 4. A R .
— AT @ T H A AE P I H R INSTCR S MCUB T IF &« 4wtk TR F R 7
(1) B#hKeil uVisiond, # AKeil pVisiond 5 (1448 S U0 F FiR:

Project Flash Debug Peripherals Tools SVCS  Window Help
L9 0 L | 2 = iz |

Build Output

CARLL .

(2) FS—AH LR HdiProjectz 5, TR H 1R 232 5 ik HH New Projectizt i

Eile Edit View | Project | Flash Debug Pesipherals Tools 5vCS Window Help
; [ Mew yision Project... B8 .0 5 d

Mew Multi-Project Workspace...

Open Project...
Close Project

Export

Manage

(3) 7E % 5 HE I B0 Il H BRI B AR SO 4, Bl fRAF E% 42 9 Ci\Users\
THINK\Documents\STC MCU, TiiH £ Atl, HEHRAFRI A . Keil pVisiond I H A4
J& 44 4.uvproj

o[y || e sremace

AN SRR RGN,

“ s
Han
=1
[ 2o
o BF

1
e win? (¢
e B
REEMN): 1 .

2 prcacew Civpich i3]
- s
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(4) RZ R B 4@t STC-ISP N 44w 2 T H A STCH- 5 MCUTR N #Keil pVision2 ) %+,
FrUAE E—25 [RAF] 2 )5 &3 R Bl 4 B0l B2 (OeHEHE , i R BT R, 1% “iEH
WAAHARE” B EHERAE 18 H CPUL#E £ (Generic CPU Database)” i1 “STC MCU#%{
#% % (STC MCU Database)” /M6 15 .

Select a CPU Data Base File Select a CPU Data Base File

IGeneric CPU Data Baze ;! ISTC MCU Databa=e _LI

Generic CPU Data Hase
0K | Caneal |

WA P AR S HLESTC RIS i, WA HEiEkH “STC MCUHHE FE(STC MCU
Database)” , riifi [OK]Y 4%4# ¢ .

‘Select a CPU Data Base File

(5) fE L0 “WPRREEIRE" 54 "Select Device for Target" X i HE, W1 F . B E
—3BHRIRATIE SR T “STC MCU%iE % (STC MCU Database)” ,  fif LAIX B [(IMCURL 5 #5
STCHI'S, F F ol £ 22 0 %4 41) % (Data base) e 4% [ s FH () 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
Ditaihes Descxistion:
S —
-.[_7] STC10F12XE P

- [L] STC11FOSE
-[[7] STC11FGOKE
-.[ 7] STC12C2052A0
-] STC12C5206A0
[ 7] STC12C541040
-..[L7] STC12C56284D
([ STC1205AR052
- [[]] STC1SF104E
-[[7] STCISFZ04EA
..[7] STC1SF2ER0SE
(7] STC15F4ER0S4

m

e nE |

(6) IEFLF MR SIF il Ja, FE 2 il i 2 SR R e LA 4a AL RS/ (STARTUP. 51) fin
AFIGE S, R B, e DR %4, BF2H R s 1 e R 5 215 5
P B FIR AT H e — G0 T, @ [R] 4241
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Copy Standard 8051 Startup Code to Project Folder and Add File
to Project 7

ﬁsel_ View Project Figsh Debug Peripherals Tools SVCS Window Help

0 mew.. I F&g&:* A — T TR WeReY MR

I QOpen Ctrl=0 :
Close
1| | save Ctrl=5
i Save As...
@l Save an

WSO A S an N s

.Flk Edit View Project Flash Debug Peripherals Tools SVCS Window Help

LlEug g0 e on ERADEFEGD sae @ 0000 ERA

L8 @8 8 | | Target 1

@47 Target 1

Eer.. |@F80., | 3 Fu.. |OaTe.

Builld Output X
L3
Shaw or hide the project windows Simulation cap

B bR AR S 45 7 1 LI KR, X AT EABE AN P R AR Y T, BN A S S R B
“File” , fENHREFILEF “Save As” IEIUH T, ST EFRK G, £ “SCHR 7 1
AR GRS, AR 4, RN LA EHY R . 8, WRMHCIHEY
FiER, WY AN (C) s WRANCHE S WS, Wy RALIN (ASM), ¥ RA A
KNG Wa, By “fRAe” 124l

R B E A T A R A HHl: 0513-5501 2928 / 2929 / 2966 f&¥: 0513-5501 2969 / 2956 / 2947 293



STC8IC5IRC/RD+HF L HLIETE  BOARSCREME, - www.GXWMCU.com I K S0 H5Tel : 13922829991 ff 4 Ji [i] Tel : 13922805190

(e
( ) [ » sTemey [+ ][ #=srcmeu ol
R~ R H- @

Ban % ) \ )
e 1 1 ] L]

Bl — +1.0pt tLplg +1.Uv2 tluvprej  t1 OptBa  t1_Uv2.Ba
FIR=S k P

& HE =
&, win7 ()
s WE (D)
s 3 (E)

G -

mr&m@:ﬂc ) 5

;A files () -]

o

(8) KN A MBI H . ks “Target 17 R “+7 5, SRJ57E “Source Group 1”7

o |
v X
AKX options for Group 'Source Group 1. Alt=F7
Open File
Open List File
Open Map File
. |€950. | 01 | Rebuild all target files _"_I
¢ [ Build target 7 |
Translate File
5] stop build
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
b
Add Files to current Project Group Simulation cap

SRJ5Hd “Add File to Group “Source Group 17 7, @ H 1 T B BT ) S T

Add Files to Group 'Source Group 1’
THERE D | L STC Meu ;] ] o B

FHEE@:  textlC [ na ]

JERBID): [C Sewce file (o) = Close
P
irhtextl.c, FAJE .y “Add” AR
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(9) FEI¥E: 78 Target 1" I ¥ 45 8% $% Options for Target 'Target1' sk i% % 5% ¥4 4 Project
— Options for Target 'Targetl', 3 Options for Target ‘Targetl X} 15 4HE.

.11 —p\és:nlﬂ»
File Edit View Project Flash Debug Peripherals Tools SVCS
NEET

e N EAN /R N

i p\iifs?on!l

Window Hele | gy Edit view

Project | Flash Debug Peripherals Tools SVCS  Window Help

EE= h i
B 45 Options for Target Target1'...

Alt=F7 |

OpenFile
Open List File
Open Map File

4 Rebuild all target files

fi Fi Options for Target ‘Target1' X il HE ¥ 5 H b AOAE: 1455

~ Off-chip Code memory

’Opﬁons for Target Target 1' @
Device Targst |Output|Listing|User |51 | 450 | BLSI Locate | BLSL Misc| Debus | Weilities|
STC STC15F2K6052

¥l (MHz): I I~ Use On-chip ROM {(0-<EFFE)
Memory Model ;Small: varables in DATA ;i
Code Rom Size: [Large: 62K program =] [T Use Onchip XRAM (D<0-Be6FF)
Operating system: iNana _-J

I Use multiple DPTR registers

—Offchip Xdata memory

Start: Size:

[

I™ Code Banking

Barks: IZ -

Start:

End:

Banik Area; (20000 (Gx0000

o ]

Cancel | Defaults | Help |

= C| ﬁ = ﬂ Mew pVision Project...
@ & i MNew Multi-Project Workspace...
QOpen Project...
=) et Close Project
-f'_‘| Source Export 3
Manage »
Select Device for Target ‘Target 1.,
Remoye tem
|,12& Options for Target Target1'.. Alt=F7
EPr... @Bn...
T — Clean target
: [£]| Build target 7

Options for Target 'Target1 X 15 HEH 2 ANELIIL, H T %% Device) . HAx (Target) JE .
s (Output) J& 1k, ColgmiEdR)EmIt. AS1miEas)E . BLOLIERL SR YE . i (Debug) @155
FEEMKE. —BEN TG RE, NAHILNFHS A R ERIED

@ HHa A A 1k 1%

Options for Target Target 1
Device Tarest |Output | Listing|User |05t |

STC STC15F2K6052

| BL5! Locate | BL51 Mise | Debug | Utilities |

A51

[~ Lse On-chip ROM (e0-B<EFFE)
FHMOV B #2541k

Use On-chip XRAM (Gc-be6FF)

Compact: variables in PDATA
WL arge: varisbles in XDATA%/

FHMOVX  @RO, R1F-HE

FHMOVX  @DPTR, A5k

[~ Use multiple DPTR registers

P 0 L A T R A ]
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@ FEPARRY X B an b A g R stk BRA W T PR, BROA R GG Hi bk 545 SR bk 2 vk
B ] : Startm\

Il i R SRR Tel : 13922829991 A Jiit v Tel : 13922805190

Butks: [7 =] \Gank Area: [P<0000 IW Ja— L AR UG H Tk N 25 TR b
We | E
BT B i bk BRS5 R bk 2 AR, P AU HAB BSOSO SV R 4a bk AN 25 R bk
[~ Code Banking Start;
e e~y |— D A RIS S A
_®
AARMEI T 48/41% “Code Banking” 15, 4RJ5150 “Bank Area” [E It 4E o
bk, fJ5 2k “Code Banking” BEIU (idAF— @ 2k b m0) , il [#fisE]
IXFERE AR X L af B bk RN 25 R HbhE s e B 4T T .
¥ Code Banking Start:  End 3 Start:  End
Bauks:[2 v] Bank Ares: IWIW —> Bt Mt IWIW
We | 8 wWE | W

© BEAMAHIE. ELREFN BRSNS CHEX) , —E 2R E I, FOVERA A
S HHHEXACRS Y, BT CARE B,

Hii “Output” HIEI, 753 H I Output i IGHE 1 2) % “Create HEX File” & (W1 T~ &

FItoR) s AR P 2 B e 7 A HEX ARG ST CBRIN SO 44 I H S fE 44, AT LAFE “Name of
Executable” {5 EAE T4 AHEXSCAFHI SO 42) iy DifE ] 424045 R E
Options for Target Target 1 |E
Devics | Target Output |Listing|User |05t | AS1 | BLSD Lecate | BLSL Mise | Debug | Uilities|
Select Folder for Objects... l @ﬂﬂahle |l1 )
¢ Create Executable: \t1
¥ Debug Information ¥ Browse Information
V Creste HEX File  HEX Fommat: |HEX-80 E
" Create Library: 1118 [~ Create Batch File
0K | Cancel | Defaults Help I
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T AR P R o e STCHY S MCUBE T4 %%+ IR R -
(1) JE3hKeil pVisiond, FFFTIFCELFMIIH, 1~ EFR:

File Edit View Ermed!FLé!'h Debug  Perl als  Tools SVCS  Window Help
H Mew p¥ision Project..

Mew Multi-Project Workspace...
~ Open Project...

-84 Target 1

Close Project
+£3 Source Export »
Manage »
Select Device for Target ‘Target 1'..,
Remove Group 'Source Group 1° and its Files
;}“a Options for Group "Source Group 1'... Alt-F7
| —— Clean target
Build Output
2] - m

Rebuild all target files
Batch Build...
Translate., Crl=F7

E4] Stop build

«

(2) JAzhKeil uVisiond, FFFIFFCEIFHITIH, E#H X IEHE “Select Project File”
B EARIE S, il LTFY . i R AR

1 ENWORKZF SEFEET -2010-5-16EEZR0\C\TimerDema.Uv2

() | « 15%51@m12010.8-16 » =0 » C 4| Z=c )
ma v R >~ 0 @
Yo b z ]

EHE TimerDem

B s | i |

= Es L

grg

& BEF
1 )

&, win7 (C)

= B (D)

a3 (E) M

STHEN; TimerDemo.Uv2 +[Project Files (-avproj; “avm |
[ o || = |

(2) f£"Target 1" | #7474 1% £ Options for Target 'Targetl'B{ it 3534 . i 4 Project— Options
for Target 'Targetl', 7 HiOptions for Target ‘Targetl'Xfi%HE, EFZXTEHEH “Device” T,
wn~ E TR
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Options for Target ‘Target 1'

Device ]Target 1 Output 1 Listing} User

jcst | ast | BLSL Loeate| BISL Misc| Debug | Utilities |

Database: }Generic CPU Data Base

2|

Vendor:  <unknown=

Device: <unknown=

Toolset: <unknown:

[ Use Bxtended Linker {L¥51) instead of BL51
I~ Use Bdended Assembler (AX51) instead of A51

fut | »

-G Aeroflex UTMC |
@ Altium

- Analog Devices

-@ AncharChips

@ ASIX Bectronics Corporatic
@ Atmel

-@ AustriaMicro Systems
@ Califomia Eastem Laboratol
B8 CAST. Inc.

-@ Chipcon

@ CML Microcircuits

w8 CORFRIVER
1 |

Cancel

I | Defanlts= 1

A LA B I P FH 1) 160 4% a3 CPU (35 2 (Generic CPU Database)” , 4 = i
RIS R HLOSSTCHEE FpiL, U5 SE SOV Ao P PR e 2 i /2, LA A L LA AP B

(3) HZ A& B STC-ISP T # g f2 1. L STCH S MCUR N £ Keil  pVisiond () 1% % %
(BINT7 0 E30) , FrAkiy “Device” TUHI ) “ Database (4 ) 7 A7 AN T Hhrik Il il
FCPUZ#E E (Generic CPU Database)” 1 “STC MCU## 7 (STC MCU Database)” , 1~

I

'Options for Target Target 1'

Dewvice lTarget 3 Output 3 Listingi User

|cst | 451 | BLSI Locate | BLSL Misc | Debug | Utilities |

Database: iGeneric CPU Data Base

=]

Vendor:

<unknowns

Device:

Toolset:

<unknown

Generic CPU Data Base
LTl ) STC MCU Database

[™ Use Bxtended Linker (L%51) instead of BL51
[~ Use Extended Assembler (4X51)instead of AS1

+ e ASIX Hectronics Corporatic
ol e
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8 ki ikt “STC MCU%HE Z2(STC MCU Database)” , i i€ & BT 78 22 S A ¥ &
Y| ZRIEFEE TR B R EALRS, F E TR

r-O'pﬁcm,s 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 UseEdl d Lssembler (4551 instead of AR
----- £ STCIDF1ZXE - 2051-based microcontroller with 1T{1-clock) High-Speed Core, -
..... £ STC11FOSE Up to 42 |/0 Lines, 3 Timers/Counters, 3 PCA Timers,
_____ £ STC11FSOXE | |Buildin up to 35MHz oscillator,

----- £1 STC12C5206AD

60K bytes flash ROM, 2048 bytes data RAM,
On-chip EEFROM, 2 UARTs, WDT, ISF/IAP, A/D, CCF/PWM

m

Help I

Defaults i

XA R T A S G 1 H AR JRMCUBSGE A 1 STCAY 5 MCU, - Bk il 7 s il AEAT G

B AR T .

P 0 L A T R A ]
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10.2 USBRYEXHL/B#l T T EUSW/USW-Mini/U8/U8-Mini

UBW/UBW-Mini JzU8/UB-Minijg — K AR EZRIRAL T &AL N4 T — 1R 1 gm e TR R4,
Hodp, U8ZwAE LA pSVILAMIIVIE, 43l hUs-5V & U8-3.3V. USW/UBW-Mini k& U8/US-
Mini {2 F 35 B AT 52 5 STC H A 4558 & 51 IMCU, FlashfE 7 2% [A] FIEEPROM% s 2% [A] A~ %2 i
il SCEPAHE AN ARLEE H STC A R A

STC15W4K32S4 Z %)

STC15F2K60S2/STC15L.2K60S2 % %

STC15W201S £ %1

STC15W401AS % %)

STC15W404S %7

STC15W1K16S % %)

STC15F408AD/STC15L408AD % %)

STC15F104W/STC15L104W £ 71|

STC15F104E/STC15L104E
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Function Data [ Hex | Z v BIHET Auto v
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IOCTL SERIAL SET Bd. T 115200 1 Apn=lRE

BIREFE | 2400 v BEERE s v
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ICQCTL_SERIAL_SET LI. 1, Parity: No, DataFE
IFP_NJ_WRITE Length: 0001, Data: IZ
IRP_NJ_WRITE Length: 0001, Data:

IRF_MJ_ WRITE Length: 0001, Data

2. APREES

IREF_MJ_WRITE Length: 0001, Data o

IRP_NJ WRITE Length: 0001, Data g WM S BT (meen |
IFP_NJ_WRITE Length: 0001, Data:

IRF_MJ_UWRITE Length: 0001, Data: 3 e

IOCTL SERIAL SET BA...Baud-Rate: 2400
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IRP_NJ WRITE Length: 0001, Data: 7F I EERAREX S HFETE ]
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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 DWs) increment the location counter by the number
of bytes defined. Reserve memory directives (DSs) increment the location counter by the number of bytes re-
served.

Each time a label is found at the beginning of a line, it is placed in the symbol table along with the current
value of the location counter. Symbols that are defined using equate directives (EQUSs) are placed in the symbol
table along with the "equated" value. The symbol table is saved and then used during pass two.

Pass two

During pass two, the object and listing files are created. Mnemonics are converted to opcodes and placed in the
output files. Operands are evaluated and placed after the instruction opcodes. Where symbols appear in the oper-
and field, their values are retrieved from the symbol table (created during pass one) and used in calculating the
correct data or addresses for the instructions.

Since two passes are performed, the source program may use "forward references", that is, use a symbol be-
fore it is defined. This would occur, for example, in branching ahead in a program.
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The object file, if it is absolute, contains only the binary bytes (00H-OFH) of the machine language program.
A relocatable object file will also contain a sysmbol table and other information required for linking and locating.
The listing file contains ASCII text codes (02H-7EH) for both the source program and the hexadecimal bytes in
the machine language program.

A good demonstration of the distinction between an object file and a listing file is to display each on the host
computer's CRT display (using, for example, the TYPE command on MS-DOS systems). The listing file clearly
displays, with each line of output containing an address, opcode, and perhaps data, followed by the program state-
ment from the source file. The listing file displays properly because it contains only ASCII text codes. Displaying
the object file is a problem, however. The output will appear as "garbage", since the object file contains binary
codes of an 8051 machine language program, rather than ASCII text codes.

ASSEMBLY LANGUAGE PROGRAM FORMAT

Assembly language programs contain the following:

Machine instructions

Assembler directives

Assembler controls

Comments

Machine instructions are the familiar mnemonics of executable instructions (e.g., ANL). Assembler directives
are instructions to the assembler program that define program structure, symbols, data, constants, and so on (e.g.,
ORG). Assembler controls set assembler modes and direct assembly flow (e.g., $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, $ STI" 1S 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.

ASMS51 will determine the correct code address and insert into the instruction the correct 8-bit signed offset,
11-bit page address, or 16-bit long address, as appropriate.
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Generic Jumps and Calls

ASMS51 allows programmers to use a generic JMP or CALL mnemonic. "JMP" can be used instead of SIMP,
AJMP or LIMP; and "CALL" can be used instead of ACALL or LCALL. The assembler converts the generic
mnemonic to a "real" instruction following a few simple rules. The generic mnemonic converts to the short form
(for JMP only) if no forward references are used and the jump destination is within -128 locations, or to the ab-
solute form if no forward references are used and the instruction following the JMP or CALL instruction is in the
same 2K block as the destination instruction. If short or absolute forms cannot be used, the conversion is to the
long form.

The conversion is not necessarily the best programming choice. For example, if branching ahead a few in-
strucions, the generic JMP will always convert to LIMP even though an SIMP is probably better. Consider the
following assembled instructions sequence using three generic jumps.

LOC OBJ LINE  SOURCE

1234 1 ORG 1234H
1234 04 2 START: INC A
1235 80FD 3 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, #4

Since the MOD operator could be confused with a symbol, it must be seperated from its operands by at least one
space or tab character, or the operands must be enclosed in parentheses. The same applies for the other operators
composed of letters.

Logical Operators

The logical operators are
OR logical OR
AND logical AND
XOR logical Exclusive OR
NOT logical NOT (complement)
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The operation is applied on the corresponding bits in each operand. The operator must be separated from the op-
erands by space or tab characters. For example, the following two instructions are the same:
MOV A #'9 AND OFH

MOV A #9
The NOT operator only takes one operand. The following three MOV instructions are the same:
THREE EQU 3
MINUS THREE EQU -3
MOV A, # (NOT THREE) + 1
MOV A, #MINUS_THREE
MOV A, #11111101B

Special Operators

The sepcial operators are
SHR shift right
SHL shift left
HIGH  high-byte
LOW  low-byte
0 evaluate first

For example, the following two instructions are the same:
MOV A /#8 SHL 1
MOV A #10H

The following two instructions are also the same:
MOV A #HIGH 1234H
MOV A #12H

Relational Operators

When a relational operator is used between two operands, the result is alwalys false (0000H) or true (FFFFH).
The operators are

EQ = equals

NE <> not equals

LT < less than

LE <= less than or equal to
GT > greater than

GE >= greater than or equal to

Note that for each operator, two forms are acceptable (e.g., "EQ" or "="). In the following examples, all relational
tests are "true":

MOV A /#5=5

MOV  A#5NE4

MOV  A#'X' LT 'Z

MOV  A#'X >= X

MOV  A#$>0

MOV  A#100 GE 50

408 I ESA T AR AT MHL: 0513-5501 2928 / 2929 / 2966 f&E: 0513-5501 2969 / 2956 / 2947



STCBICSIRC/RD+ZRHH T HIIEFE B 773 :www.STCMCU.com  HR % ##QQ:800003751 STC — A¥RiE K 98051 & F WL Bt 24 ]

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
8AND 7 0000H
NOT 1 FFFEH
'A' SHL 8 4100H
LOW 65535 00FFH
B8+1)*2 0012H
5EQ4 0000H
'‘A' LT 'B' FFFFH
3 <=3 FFFFHSss

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 FLAGI represents
the same value (05H), it was defined using EQU and does not have an associated address space. This is not an
advantage of EQU, but rather, a disadvantage. By properly defining address symbols for use in a specific memory
space (using the directives BIT, DATA, XDATA ect.), the programmer takes advantage of ASM51's powerful
type-checking and avoids bugs from the misuse of symbols.

Storage Initialization/Reservation

The storage initialization and reservation directives initialize and reserve space in either word, byte, or bit units.
The space reserved starts at the location indicated by the current value of the location counter in the currently ac-
tive segment. These directives may be preceded by a label. The storage initialization/reservation directives are
described below.

DS (Define Storage) ~ The format for the DS (define storage) directive is
[label:] DS expression

The DS directive reserves space in byte units. It can be used in any segment type except BIT. The expression
must be a valid assemble-time expression with no forward references and no relocatable or external references.
When a DS statement is encountered in a program, the location counter of the current segment is incremented by
the value of the expression. The sum of the location counter and the specified expression should not exceed the
limitations of the current address space.

The following statement create a 40-byte buffer in the internal data segment:

DSEG AT 30H ;PUT IN DATA SEGMENT (ABSOLUTE, INTERNAL)
LENGTH EQU 40
BUFFER: DS LENGRH ;40 BYTES RESERVED

The label BUFFER represents the address of the first location of reserved memory. For this example, the buffer
begins at address 30H because "AT 30H" is specified with DSEG. The buffer could be cleared using the following
instruction sequence:

MOV  R7, #LENGTH

MOV RO, #BUFFER
LOOP: MOV  @RO, #0

DINZ R7, LOOP

(continue)
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To create a 1000-byte buffer in external RAM starting at 4000H, the following directives could be used:

XSTART EQU 4000H
XLENGTH EQU 1000

XSEG AT  XSTART
XBUFFER: DS XLENGTH

This buffer could be cleared with the following instruction sequence:

MOV DPTR, #XBUFFER
LOOP: CLR A
MOVX @DPTR, A

INC DPTR

MOV A, DPL

CINE A, #LOW (XBUFFER + XLENGTH + 1), LOOP
MOV A, DPH

CINE A, #HIGH (XBUFFER + XLENGTH + 1), LOOP
(continue)

This is an excellent example of a powerful use of ASM51's operators and assemble-time expressions. Since an
instruction does not exist to compare the data pointer with an immediate value, the operation must be fabricated
from available instructions. Two compares are required, one each for the high- and low-bytes of the DPTR. Fur-
thermore, the compare-and-jump-if-not-equal instruction works only with the accumulator or a register, so the
data pointer bytes must be moved into the accumulator before the CINE instruction. The loop terminates only
when the data pointer has reached XBUFFER + LENGTH + 1. (The "+1" is needed because the data pointer is
incremented after the last MOV X instruction.)

DBIT The format for the DBIT (define bit) directive is,
[label:] DBIT  expression

The DBIT directive reserves space in bit units. It can be used only in a BIT segment. The expression must be a
valid assemble-time expression with no forward references. When the DBIT statement is encountered in a pro-
gram, the location counter of the current (BIT) segment is incremented by the value of the expression. Note that
in a BIT segment, the basic unit of the location counter is bits rather than bytes. The following directives creat

three flags in a absolute bit segment:

BSEG ;BIT SEGMENT (ABSOLUTE)
KEFLAG: DBIT 1 ;KEYBOARD STATUS
PRFLAG: DBIT 1 ;PRINTER STATUS
DKFLAG: DBIT 1 ;DISK STATUS

Since an address is not specified with BSEG in the example above, the address of the flags defined by DBIT
could be determined (if one wishes to to so) by examining the symbol table in the .LST or .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

SQUARES: DB 0,1,4,9,16,25
MESSAGE: DB 'Login:', 0

0100H

;SQUARES OF NUMBERS 0-5
;NULL-TERMINATED CHARACTER STRING

When assembled, result in the following hexadecimal memory assignments for external code memory:

Address Contents
0100 00
0101 01
0102 04
0103 09
0104 10
0105 19
0106 4C
0107 6F
0108 67
0109 69
010A 6E
010B 3A
010C 00

DW (Define Word) The format for the DW (define word) directive is

[label:] DW
The DW directive is the same as the DB directive except two memory locations (16 bits) are assigned for each

data item. For example, the statements

CSEG AT 200H
Dw $,'A’, 1234H, 2, 'BC'

result in the following hexadecimal memory assignments:

Address Contents
0200 02
0201 00
0202 00
0203 41
0204 12
0205 34
0206 00
0207 02
0208 42
0209 43

Program Linkage

expression [, expression] [...]

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.

416 I ESA T AR AT MHL: 0513-5501 2928 / 2929 / 2966 f&E: 0513-5501 2969 / 2956 / 2947



STCBICSIRC/RD+ZRHH T HIIEFE B 773 :www.STCMCU.com  HR % ##QQ:800003751 STC — A¥RiE K 98051 & F WL Bt 24 ]

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
FILE1.0OBJ

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) 0J 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 WEF  |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

418

T I L R T AT PR ]

SHL: 0513-5501 2928 / 2929 / 2966

f&¥: 0513-5501 2969 / 2956 / 2947



STCBICSIRC/RD+ZRHH T HIIEFE B 773 :www.STCMCU.com  HR % ##QQ:800003751 STC — A¥RiE K 98051 & F WL Bt 24 ]

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 pa