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F1ZE STCI0RTI B FHlL R AN

1.1 STC90C58AD &5 & K #{E /T

STC90CS8AD F 41| .y ML A& % i BB #E Hh B 3 — AR SR P T30/ i /IR T FE I B2 7 #L,
B UL 58 2 e AL GE805 1 5 L, 128 &b/ HL48 R A6 I b/ B 28 B A PT UME R ie % . AV
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(ATIK25 3R/ F5)
1. R 7U805 1 B AL, OB &h/HLAs B HAFI 120 £/ HLA8 F TR Rk, SR ELHREE
418051
TAEHE: 5.5V -3.3V GVEAHL) / 3.6V -2.0V BV L)
TAFESEGHE: 0~40MHz, AH%4T3E80511% 0~80MHz, Szfn LAF4iZ% 0l 1548MHz.
F P SRR 25 10] . 4K/ 8K/ 16K / 32K /40K/ 48K/ 56K/ 61K 71
Fr A 5256+4096 7 T RAM

WEHTOM (35/394Y), EALJEN: P1/P2/P3/PAZYEX A 11 /55 FHr (FiE-05 1/ 4 1/011) ; PO
e iR, ARy RBAR, AR LR B, /Ao ARy, FHin LfiEkH.

7. ISP (FERZG W YwFE) /IAP (TENH W 9fE) , LREHMmERS, LHREHUES
Al 0 (RxD/P3.0, TXD/P3.1) BHE FEHREE, BRI e/ —

8. HEEPROMIjjfig

9. HITM

10. NEBEEMMAXS810% FHE A7 FELES, i e AR 2R 78 6MHZ I 1% P9 35 1 B OMAX8 10 & FH &2 A HL %
I PTHEMT s Ui BZTE L2MHZ I s T H . FEESRARMIBO T, FIES M sME R
HLAE AL,

11, 3N 16407 B 25 /T Eds,  Jrb e B 2R 038 T DL 2 2 A8 i B 25 4 FH o

12. AN 4%, T B o B A P A R R BT, Power Down B2 AT A58 A BT A FESF- ik & R
W7 7 T i

13. SEELONZA/DEEH.

14. JBHRHAT(UART), 3 0] & 8 5 A S8l 2 ANUART

15, TARRFEIER: -40 ~+85°C (TAkZR) / 0~75C (Flkgk)

16. F%E. LQFP-44, PDIP-40, PLCC-44, PQFP-44. ik ££STC89 £ 4], i1l Je ik FELQFP-44%f
oo D HEFER SRR B F AR A B EFESTCL/10xx R 51 5 5 1L

I T o
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1.2 STC90C58AD &5 & H#HI R ERLEH

STCOOCSSAD 251 # WL P B 45 MIME I I F B STCO0CSSAD#L KL i 45 v g
LEFESE (CPU) . 27776422 (Flash) « ¥R 776528 (SRAM) . 52 /%048, UARTH 1. V0%
1. EEPROM. B[ 1M, A/DEEH 55K, STCO0CS8ADZF AL L P44 7 $idi R A A
Pl b T BT T, ATRRAE E— AN L RS

AUX-RAM RAM Hbshik RAM
a006 [ w e A 2567

g g i}
II |1IAC c |l/ II II ] 727 47 2% (Flash)
|}

WH AR HERRFEE )

)
[ ] [ror]
s b

ALU EER= i
EEPROM
] ﬁ ’ !
g

—| FEF IR (PC)
[

]

Control X Port 0,2,3,4 | L
fJ.'I K 99ty
RESET— () Portl {74 i
W g

XTAU}_—H] XTAL2 i
= Port 1 1) ey

= 8/

) P1.0~P1.7
P1.0~P1.7 P0,P2,P3,P4

STCO0CS8AD £ ¥1| N B 45 K HE

8 SERIR 8051 B A WL THA ] IR 4 RS8R 13922829991  STC90CS8AD A% 1T 8051 H FrHLrfScis g
WARHE: MEECHEBTFABRAR &l 0513-5501 2928 /2929 /2966 FEE: 0513-5501 2969 / 2956 / 2947
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1.3 STC90C58AD &5 8 K HERIE

INT3/P4.2
ADCO/T2/P1.0
ADC1/T2EX/P1.1
ADC2/P1.2
ADC3/P1.3
ADC4/P1.4

ADCS5/PL.S
ADC6/RxD/P1.6
ADC7/TxD/P1.7

INTO/P3.2
INT1/P3.3

HHAUXRZfE e % B AT 1 /UART S EP3 iR 2 AEP1 I

Vee

TO/P3.4
T1/P3.5

w3
e FE
ToenS —.EF'\.Q‘“
ceesliazlesay =
ADCO/T2/P1.0 ] 1 40 Vee
“RABRSLIT ADCI/T2EX/P1.1 ]2 39[1P0.0
2 P4 ADC2/P12[]3 - 383 P0.1
21E=3p23 ADC3/P1.3 4 3763P0.2
LQFP-44 20 =1 P22 ADC4/P1.4[]5 =} 36=1P0.3
19EaP2.1 ADC5/P1.5C6 - 35EP0.4
PQFP-44  189P20 ADC6/RxD/P1.6 7 T uEres
g ADC7/TxD/P1.7 ] 8 & 33P0.6
HMTPAO 10Sand TRy S »EIrg
IR RxD/P3.0 ] 10 31[JEA/P4.6
FAMIE =1 XTALZ ORI B 30T ALERAS
13
BERTRD INTOPI2CH12 & 29 JPSEN/PA4
o 2 P36/WR INTIP3313 = 2827

COmsnoroo =T ToP3AC]14 = 273r26

1 TIPISCIs =g 26aP2.5
S aan WRP36C]16 & 25EP2.4
’52%‘%%%&%& eI O 24 P23

SoIElEEE XTAL2 ] 18 23 p22
§ dlzfz|z P41k £ COH, XTAL]ED 22%1’%.{1}
20 21ap2.
3 P4.3-P4.0 o
23 KT G e 8/ WG 2%
gggggg L ATAT 1R 4 PR 2 /1 2 T {f FHKe i1 C51
S <0 F1: Devicel HEFRAEMI Inte180523% AL
FAA=Sd 00 = —
ELEiRCSEES FRUER <reg52.h>
[ 2 AR IR DI RE AT AE A I R, WA “sfr”
COeTENTILITR LY T “sbit” B HhERD AT
aE=p0s 3. LA “data” , B “EQU” FEIHhE
PLc4s GBS
35 3 EA/P4.6
i‘é.”i][]zl;ﬂj 343p4.1 KT BT L4
FAML Tk gg EQ—SLEEIQ%L L AT 22 B 7 A v A
HI=1%; 2. Z W AR FAL T 7 B SEA TR
30F3P26 ! ‘

17 s 0 e e 1 v 029 P25 3 HTE R T e FH ISP ELH: T #A2 7 & 45 JL R ]
T 5. LSRR H 40 STCH P A A7 28, F ISPl ]
N5ESSSATT JHIE 64K FE
ﬁ g Oa aam o ay
3

AUXR : Auxiliary Register

Mnemonic

Add

bit

B7

B6

BS

B4

B3

B2 Bl BO Reset Value

AUXR

8EH

name

UART PI

- EXTRAM | ALEOFF 0xxx,xx00

UART P1: 0, E475AUXR.7/UART_P1=0, # 1T [1/UART{EP3 [1[RxD/P3.0,TxD/P3.1]
1, il % B AUXR.7/UART Pl1=1, ¥ 847 /UART MP3 E1 )3 B/P1 [ [RxD/P1.6,TxD/P1.7]
EXTRAM: P48/ 4 EBRAMAEEX
0, FaVFiiial P55 0000H-0FFFHER T (4096 TRAM) , 83t OFFPHFK) Hh b2 18] A 2 1 i 4135 4
PAEH A
1, 2% 1E37 1 P #547 FR0000H-0FFFH 5175 (40967 FRAM) , B 3215 6] A3 B A7 1 28 B
ALEOFF: ALEfS 54t a1
0, ALEfE5IEWHiH .
1, ZRIEALE 1558t o ARAE DT o) A H5as = [A] S AR RE 7 = [R]  15 S th

SRR RII8051 B LT A 7]
FEBURHE: 7 38 U R T AT PR =]

IR AR S 13922829991
SL: 0513-5501 2928 /2929 / 2966

STC90C58ADZ %I 1T 8051 B (L 45/
FEE: 0513-5501 2969 / 2956 / 2947




FSTCHITMuL: www.STCMCU.com QUM A /BER EME: BhK T (13922809991)  Tel: 0755-82948411  Fax: 0755-82905966

1.4 STC90C58AD &5 8 F AR —a R

T %E’?E?‘{i¢%§m$ Flash 5E Pl eep |7 EPL?; ét&
5 HE zﬁf%g S;_;EA i) Uéé\ ET ? ROM ([T A/D || | VO (el g% jﬂ:ﬁ?n #1%%44-Pin

(V) | 5v | 3V (5274) i r| 1D A0 | % 57|~§IK

% Tk

STC0CS8AD FF1 5 Jy ML HL— B
STC90C51AD  |5.5-3.3[0-80M 4K | 4352 [ 3] 14 |2 sk [&|10fz] 8|4 |35/39| 44 | & | PDIP |LQFP/PLCC
STC90C52AD  |5.5-3.3|0-80M 8K | 4352 [ 3| 11 [2] SK |45 |10fz] 8 | 4 |135/39| 41~ | 45 | PDIP |[LQFP/PLCC
STC90C54AD  |5.5-3.3[0-80M 16K | 4352 | 3| 1 2] 45K |#|10f7| 8|4 (35/39( 44 | % | PDIP |LQFP/PLCC
STC90C58AD  |5.5 -3.3[0-80M 32K | 4352 (3] 14 [2] 29K |&|106z]| 8| 4 |35/39| 44~ | 4 | PDIP |LQFP/PLCC
STC90C510AD |5.5 - 3.3[0-80M 40K | 4352 [ 3| 14~ [2| 21K | |10fz| 8 |4 (3539 44 | % | PDIP [LQFP/PLCC
STC90C512AD |5.5 -3.3[0-80M 48K | 4352 | 3| 1 2] 13K |f5|10f%| 8 | 4 [35/39[ 44 | 4 | PDIP |LQFP/PLCC
STCY90C514AD |5.5-3.3[0-80M S6K | 4352 (3] 14 (2] SK | |10f%| 8| 4 [35/39| 44~ | 45 | PDIP |LQFP/PLCC
STC90C516AD |5.5 -3.3[0-80M 61K [ 4352 3| 11 |2 A {10fz| 8| 413539 44 | A |PDIP |LQFP/PLCC
STCYOLESSAD R F1I 8 (LI — i

STC90LESIAD |3.6-2.0 0-80M| 4K | 4352 3| 14~ [2]| SK |H|10f7| 8|4 (3539 44 | A5 | PDIP |LQFP/PLCC
STC90LE52AD |3.6-2.0 0-80M| 8K | 4352 |3 | 1 [2] 5K |H |10 8|4 (3539 44 | A& | PDIP |LQFP/PLCC
STC90LES4AD |3.6 -2.0 0-80M| 16K | 4352 |3 | 14 [2]| 45K |#|10fz| 8|4 [35/39| 44| 4 | PDIP |LQFP/PLCC
STC90LESSAD |3.6 -2.0 0-80M| 32K | 4352 [ 3| 14~ [2] 29K |#|10f%| 8| 4 [35/39| 44~ | 4 | PDIP |LQFP/PLCC
STC90LE510AD|3.6 - 2.0 0-80M| 40K | 4352 | 3| 14 [2]| 21K |&|10%z| 8| 4 [35/39| 44~ | & | PDIP |LQFP/PLCC
STCY90LES12AD|3.6 - 2.0 0-80M | 48K | 4352 | 3| 1 |2| 13K |#|10fz| 8 | 4 |35/39| 47 | 45 | PDIP |LQFP/PLCC
STC90LE514AD|3.6 - 2.0 0-80M| 56K | 4352 [ 3| 14~ [2]| 5K | |10f%| 8|4 [35/39 44 | % | PDIP |LQFP/PLCC
STC90LE516AD|3.6 - 2.0 0-80M| 61K | 4352 (3] 14 |2 A |106z] 8| 413539 4 | & | PDIP |LQFP/PLCC

STC90C58AD Z ¥ 81 i Wl 44-pinff) £ 5 SR LQFP44FIPLCC444), -4 PFQP44, {H & ANHEX 18
PLCC44FIPFQP44%} 4%, 7k FHHILQFP44 1)) 2%

BEFISTCH A ML B R . BRACAS, $RTHERE, BAEREF EEMH, 4T H S . STCA R H
Jl A SO RS FHLQRP A4 /N 8 28 o 1 AL, A AES R 7= b TR /DS, TR, THRE AR o
FHSTCHEAEAISTC-ISP. exe T EUK M (K233 HA D 2 16 HEFIAR RS T #3ESTCAH S 1 B HLER A .
STCO0CS8AD R AN A EIEHIE [ 1, & AR (A JEEY), BalfaIeikan, nliutE £INRE
REG]

P #8F lashi® 5 IR ECA 105 IR A L.

10 AERIRKII8051 5 LT A F IR 3 13922829991  STC90CS8AD ARSI 1T 8051 # F5 KL L IHF
WARHE: MEECHEBTFARAR &l 0513-5501 2928 /2929 /2966 FEE: 0513-5501 2969 / 2956 / 2947
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1.5 STC90CS8AD RSB Rl &/INN B RS

-/

Vin
< % O—D R RIR/ISVZV

[ p1.om2/apco Vee [40} ’ ’
=] p1.um2Ex/ADCI P0.0 l J_ Power On SW1
[]r1.2apc2 PO.1 6 Cs
[ r1.3/aDC3 P0.2 1047 T 10uF
] r1.4apcs P03 4
[Jp1.5/aDcs PO.4 =
i [Je1.6/RxD/ADCE P05
10uF==C1 Ep1.7/mxpiancy P0.6
9_|RST P0.7
10K []R1 [o]rxD/P3.0 EA/P4.6
[T xprp3.1 ALE/P4.5
) [z]iNtors.2 PSEN/P4.4
[3]iNTi/p3.3 P27/A1S
[ ror3.4 P2.6/A14
[ riress P2.5/A13
[Ce]wrerss P2.4/A12
C2<4TpF [7rop3.7 P23/A11
18 | XTAL2 P2.2/A10
{ < 0= "o STCO0CSSAD % 1 1
20 | Gnd P2.0/A8 EVY1JQ‘STC89XX/%§U
C3<47pF
SRRV R

=]
H
SR N 12M~25MHzIEF, €2, C3J% A47pF

1. BRZE S AL, HLZ5C1Jy10uF, FFHRT 10K
2. 1 F PN S0 A7 E B A 4 LK R P

7“% T‘P‘L 6/ﬁ
M O ZT/000 (P4. 6), AR AT
JF-P4. 5/ALE:

A IR RALE GBS A5 S) , il £E1ISP
eI 15 B P4 5 (WA B AT R)

:F-P4. 4/PSEN:
WML RI/00 (P4. 4), AR RS

> -
BURANZEX T YAMHZIN, C2. C3RZN100pF; ARdRMIZEX1A6MHzIN, C2. C3/ A47pF~100pF;
e

BAPREHEIMEE MR C REEEEE A ¢ Bl

LT et e S R A A

ME pin " F{Er4.5 {* {330 ALE pir

THAENESETR: & 125 "0 EETHERRE G |5

SRR RII8051 B LT A 7]
FEBURHE: 7 3 U R T AT PR 7]

IR AR S 13922829991
Sl 0513-5501 2928 /2929 / 2966

STC0C58ADZ 4! 1T 8051 B (L 45/
FEE: 0513-5501 2969 / 2956 / 2947
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1.6 STC90CS8AD R 7E &% v 4wF2(ISP)SLAY Iy F 2% BX [E]

STC ¥ WL Lt i ik, STC RS-232 3%

Vee

ﬁ STC3232, STC232, MAX232, SP232  PC/Hifiii #: [
o OH R
- OF 9 = | 4 +5V
T]ci+ Vee >Vee 21 STC- TSP k42 ] RGHIE/USB +5
O1uF 2 |v+ Gnd ||Gnd © —Fﬂji”)zﬁ F ﬁu}—‘—”
PC_RxD(COM Pin2) * =T
3]ci- T10UT - FISTCHL B
e ai1y 1 RE TxDICOM Pind)
01uF =
N R10UT
I HE]v- TLIN
fams
! [ rzour T2IN Power On
T R2IN R20UT [T - EEN IS S
] s 7| [srasac o St stc 1sp
FRANEE | | R AR 507
SLoro Ve l (P SRR PR A B
O+U1-PL. 1
oO+eu-vee A4 K _/
O-+ui-p3.0 T_|P1.0/T2/ADCO Vee ’
O ULPs.1 2 |P1.IT2EX/ADCI P0.0 J_
O1-6nd
3_|P1.2/ADC2 P0.1 el
Y 7 |P1.3/ADC3 P02 1o1] 10uF
KT G i - b0
FREX AV, P1.4/ADC4 . ¢ 1
2. C3J\{/j\7100p]:: AR 6 |P1.5/ADC5 P0.4 =
RXUNOMIZIF, C2. C3 7_|P1.6/RxD/ADCG P0.5
94TpF~100pF; SIRMFE 1= our 8_|P1.7/TxD/ADCT P0.6
XII2M-25MHZH, €2, : o rst 0.7
C3N NATpF ol MCU_RxD (P3. 0) [T {rRe0P3.0 Epas
T L Vmb® ) Hrnoes ALE/P4.5
1. B ALI, HIZ5C1 A 10uF, HuBHR1 10K CrzfTors.2 PSEN/P4.4
2. STCIOCS8AD R HI ¥ Fril, RESETIHI Y3 O 3] iNTip33 P27/AIS
45K-100K 47 HLFH @] o34 P2.6/Al4
[ruress P2.5/A13
6 |WR/P3.6 P2.4/A12
C2<47pF :_
7 ]rD/p3.7 P2.3/Al1
USB+5V T10UT R1IN GND 18 | XTAL2 P2.2/A10
——H 1+ x1 = [R
0O 00O 9 | XTALI P2.1/A9
20 |Gnd P2.0/A8
USB1 C3<47pF "
I SR B U I B A R A U1, N#ERE E’Jqﬁfiaﬁﬁﬁ% KHE, R4S

33MHzPL B, @i E

AL AT IR AR
STC90C58AD £ 41 W] H #HUARSTC89xx £ 41
12 LFRERIIB05 1 WL A I 4 RS8R 13922829991  STC90CS8AD A% 1T 8051 H FrHLrfScis g

FAREL: FEiE l‘ufﬁ%%ﬁrﬁﬂ/\i HHL: 0513-5501 2928 /2929 / 2966 FEE: 0513-5501 2969 / 2956 / 2947
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1.7 STC90CS58AD R 5 E i EA

e YR "
el i B
LQFP44 | PDIP40 |PLCC44

PO:PO I REFTAE 4N /4t 11, BT AR Sy bt/ Hodls 52 s 2k 4l
Ho SPOLME SN /it i, POJE— AL m 1, i
BT I PO TE B RiBlL, BrBAAEL/0 Fb Zithh 42

FO0~F07 3730 | 39921 50 1ok 7Ky Lot Bl HPOfE Ay b/ 4R S M AL IR, A
8Lzl 2E [AO~AT], HHELkI[DO~D7], LI T 7 A E i
FH.o
P1.0 FFEI/O PORT1[0]
P1.0/T2/ADCO 40 1 2 T2 SE I 28/ TH AR 210 A d N
ADCO ADC i \iEiE-0
P1.1 FRAEI/OT PORTI[1]
P1.1/T2EX/ADCI 41 2 3 |T2EX SE I 25 /T B A 24 e / T 25 7 2 R 42 )
ADCI ADC i NIBIE-1
P12 FrEI/O1 PORTI[2]
P1.2/ADC2 42 3 4 —
ADC2 ADC iy \il1E-2
P1.3 FRAEI/O PORTI[3]
P1.3/ADC3 43 4 5 —
ADC3 ADC % NiBiE-3
PLA/ADCA “ S . P1.4 FRAEI/OTT PORTI[4]
’ ADC4 ADC ¥ \ifigE-4
P1.5 FrEI/OE PORTI1[S]
P1.5/ADC5 1 6 7 —
ADC5 ADC ¥ \ifiE-5
P1.6 FRUEI/OI1 PORTI[6]
P1.6/RxD/ADC6 2 7 8 |RxD EENEeEedl e
ADC6 ADC #fii \iHIE-6
P1.7 FREI/O! PORTI[7]
P1.7/TxD/ADC7 3 8 9 |TxD P VA ik o
ADC7 ADC #iy \iBiE-7
Port2: P20 H#RAT Lhr b, BERT/E AN /40, tBalfE s
P2.0~P2.7 18-25 | 21-28 | 24~31 |frhhksazifiiF (A8 ~ A15) . P2 I/E N /Hith LI, P22 —
AN X ] T
3.0/RAD 5 0 . P3.0 FRAEI/O PORT3[0]
R RxD DB Bl
3 113D ; " - P3.1 FRAEI/OT PORT3[1]
SR TxD 5 RO Rk
P30T g b 14 P3.2 FRAEI/OT PORT3[2]
2/INTO — — - -
INTO ANEHIT0, T B B S HL P e
33T . " s P3.3 FRAEI/OE! PORT3[3]
3/INTI1 —
INT1 AN BT L, T B e R AR E S e

ERECKI8051 5 ML H A W] I AR ST RE: 13922829991 STC90CS8AD A4 1T 8051 B j5 Ml a7 13
R ml ESH T AR AR HHL: 0513-5501 2928 /2929 / 2966 FEE: 0513-5501 2969 / 2956 / 2947
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=R
EH Rl ]
LQFP44 |PDIP40 |PLCC44
P3.4 FRUEI/OT PORT3[4]
P3.4/T0O 10 14 16
TO SEM 88 /1B 0 A
P3.5 FRUEI/OTT PORT3[5]
P3.5/T1 11 15 17 —
Tl SERT 8/ 1H 8 L AN s
_ P3.6 FRUEI/OIT PORT3[6]
P3.6/WR 12 16 18 = — -
WR G HAAT A 4 5 Ik
_ P3.7 FRUEI/O T PORT3([7]
P3.7/RD 13 17 19 — — -
RD AN EREHE A7 A ek
P4.0 17 23 |P4.0 FFAE/O! PORT4[0]
P4.1 28 34 P41 FREI/OEI PORT4[1]
P4.2 FHEI/OIT PORTA4[2]
P4.2/INT3 39 1 = —— - - -
INT3 ANER T3, T A AR T B A T R
_ P4.3 FRUEI/OI PORTA4[3]
P4.3/INT2 6 12 == — - -
INT3 AN T2, T BN S H S e
P4.4 FRUEI/OFT PORT4[4]
P4.4/PSEN 26 29 32 = N .
PSEN A ERFE A7 A e 8805 5t 1 A
P4.5 FRAE/OL! PORT4[5]
P4.5/ALE 27 30 33 —
ALE HOHEBAT S VPS5 4 5] R/ g AR s N 51 B
pa6TEx A 4y 35 P4.6 FRAEI/OI1 PORT4[6]
OEA A OSB3 T
RST 4 9 10 |RST ST
P 0 B A L B S R RO B B N g, R A R AR ) — A 5
XTALLI 15 19 21 |FHe A EBE AN BRI, 5] R AR 5 )
N
DAY 0 B A B SR R % 1 B o e, 2 AR AR R 1K 5 —
XTAL2 14 18 20 Bt 4 ELAEAE AN Bp R A, kSRR A, SRR
XTAL2SEBRFFXTAL TS N FI k475
VCC 38 40 44 |HJEIER
Gnd 16 20 22 |HJRGRL, P

14 IRECKII8051 5 Bl A )

PRACEL: FIEESHAETARAR

I AR ST 13922829991 STC90CS8ADZ %I 1T 8051 H ) Hlrh Sr 48w

ML 0513-5501 2928 /2929 / 2966 FEF: 0513-5501 2969 /2956 / 2947
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1.8 STC90C58AD 258 H# % R~T&

FIT A d58 25 2 2032035 2 BRCE RoHS R
LQFP-44 35 R~ &
LQFP-44 OUTLINE PACKAGE

I‘ D (12mm) _
| o D1 (10mm) _
o u
qnnnonnonnm 3
74 N A
=0 ="
—1
—
—
—
— & #
—
—
—
1 J=|23
\ / v _
I \ 4 A
2 22
€
0.80mm
<<
S Yy Vv
/g w ] | _
A

%]
o]

S
GATE PLANE _14_ —_
SEATING PLANE T A
90

-
>

L1

A

»
>

VARIATIONS (ALL DIMENSIONS SHOWN IN MM

SYMBOLS| MIN. | NOM | MAX.

A g R 1.60
Al 0.05 R 0.15
A2 135 1.40 1.45
cl 0.09 - 0.16
D 12.00
DI 10.00
E 12.00
El 10.00
e 0.80

ptl’gi’r/l ‘;) 0.25 0.30 0.35
L 0.45 0.60 0.75
Ll 1.00REF
0° 0° 3.5° 7°

SRR RII8051 B A WL TT A 7]
FEBURCHE: 7 38 U R T AT PR 7]

IR AR S 13922829991
Sl 0513-5501 2928 /2929 / 2966

STC90C58ADZ 4! 1T 8051 B (L 35/

FEE: 0513-5501 2969 /2956 / 2947
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PDIP-40 3§ %& R~ &
PDIP-40 OUTLINE PACKAGE

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

v
: I
<
!
100mil
b DIMENSIONS IN INCH

> SYMBOLS

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

UNIT: INCH 1 inch = 1000mil

16 AERIRKII8051 5 LT A IR 3 13922829991  STC90CS8AD ARSI 1T 8051 # F5 KL L IHF
WARHE: MEECHEBETFABRAR &l 0513-5501 2928 /2929 /2966 FEE: 0513-5501 2969 / 2956 / 2947
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PLCC-44 & 25 R ~f
PLCC-44 OUTLINE PACKAGE
| He(17.526mm) _ A
E(16.586 Y
< ( mm) > A2 N
17 7
minininininininininin) A
A ] 7 -l
18 [16 T ¢ +
O ul 7
g 0| * ST
O N =
g o ¢ &
0 a2 4 3
g 0 | = IFI
O 0 5| = L
O 1| =
O u|
28 040 y - —=
OO0 y
29 39 A
L S,
[==]
/ A A
(53
< Ge %R_@E
& >|
Seating Plane DIMENSIONS IN
sympors | PIMENSIONS 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 | 0813
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

SRR RI8051 B A WL A 7]
FEBURHE: 7 38 U R T AT PR 7]

IR AR S 13922829991

SHL: 0513-5501 2928 /2929 / 2966

STC90C58ADZ %! 1T 8051 B (L 35/

FEE: 0513-5501 2969 / 2956 / 2947
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PQFP-44 342 ]~ ]
PQFP-40 OUTLINE PACKAGE

D(13.2mm) _
- HAH
< D1 -
44 34
RAAAAAAAAAE f
7 )
=0 -
I =]
(== =] 1
e ] 1
(== =] E| —
| - — | E s. —
| = ] «@ P—0
[ = i —
0= = | £ —
I =] |
11 5 m23 ——
\ L
iEEELLLLL v S
12 22
I ol |g0:20MIN
0’MIN
= "
g
\ ¥V _ GATE PLANE
£ L SEATING PLANE
Lig 0°
|16 DETAIL A
SYMBOLS | MIN. | NOM | MAX. NOTES:
A N ~ 270 1.JEDEC OUTLINE:M0-108 AA-1
Al 0.25 | - ]o0.50
m 50 1200 1220 2.DATUM PLANE [H] IS LOCATED AT THE BOTTOM
/N\ /N[0 plating)] 0.25 | 0.30 | 0.35 OF THE MOLD PARTING LINE COINCIDENT WITH
D 15001 13,20 11340 WHERE THE LAED EXITS THE BODY.
D1 9.9 |10.00] 10.10
5 500l 520 113 10 3.DIMENSIONS D1 AND E1 D0 NOT INCLUDE MOLD
o 59 110001010 PROTRUSION. ALLOWABLE PROTRUSION IS 0.25mm
L 0.73 1 03831093 PER SIDE. DIMENSIONS D1 AND E1 DO INCLUDE
o MOLD MISMATCH AND ARE DETRMINED AT DATUM
e 0.80 BSC. PLANE
HJ
00 0 - 7
C 0.1 0.15 | 0.2 4 DIMENSION b DOES NOT INCLUDE DAMBAR
UNIT:mm PROTRUSION.
18 AERIRKII8051 5 LT A IR 3 13922829991  STC90CS8AD ARSI 1T 8051 # F5 KL L IHF
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1.9 STC90C58AD & 5| 5 1. 65 & 4|

STE20 xx - xx xx — 40 x - xox xx

| Eg Lk

440, 44

I Tt
il PDIP, LQFP, PLCC, PQFP

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

AR

25 LAEAZ ] $]25MHz
35 TAEMIZ AT $|35MHz
50 : LAEAZ AT $|50MHz

RAMK/]>:
AD: RAMf74352

TP /N, e
SLRZAK=ZETT,  b52/E8K=EY, 54E16KE,
582K, 512/248KFT, 5167264KF .

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

STC 12T/6T 8051

ERECRI8051 5 ML TH A 7] I AR STRE: 13922829991 STC90C58AD A 1T 8051 i JyHLrh 3w 19
R ml ESH T AR AR HHL: 0513-5501 2928 /2929 / 2966 FEE: 0513-5501 2969 / 2956 / 2947
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1.10 FE{R 2B FALET $hxT 5N A B R HE R ST (EMD) —— = K45

1. 25 IEALEB(E S %

STCIOC58AD #1805 1 8 Fr Ml 4 FERAMAS #H 2 2% IEALEH Y 45k ThRE 728 (R'5)
AUXR : Auxiliary Register (R 5)

Mnemonic | Add bit B7 B6 | BS | B4 | B3 | B2 B1 BO Reset Value
AUXR | 8EH | name | UART PI1 | - - - - - | EXTRAM | ALEOFF | xxxx,xx00
AREALEE St (B HRGIES %, CES)
sfr AUXR = 0x8e; /* FEHJAUXR ZFA7as il */
AUXR = 0x01;

/* ALEOFFAZ & 1, 25 1EALEMS Séa e, 32T KRG RIEMIYERE, B A7 )G N0, ALE(S 5 1E 3 iy Hix/
B EALEE S (N RBIES % ILgE )
AUXR  EQU 8Fh - BRAUXR DATA  8Eh
MOV AUXR,  #00000001B JALEOFFALE “17 , 2% IEALE(S S,
T T RGHEMIYE RE

2. HNESESBRIR R, 6T 1£4ERI805 1 R HLAS B 12 4, ke STC 1 5 Y
8051 B HLTE ISPEEE LTI BN AEHE (ROTHER, MWL E W6t , T8 #l
AN BITR BRI — 25, G R B AR 5 A AU A Xt A0 S ) T3

3. B LN BRI AR RS 25 25 PRAIK —2F . 7R ISPRE AR I I50SCONE A1/ 2gain ] LLA 2%
) BAAR B P AL IS e s A 380 2 %o A0 L AR 5T, B LGS A0 SR A R R B AN = T 16MHz . B B4k
AR 6MHZ I, AE0SCDNR A 1/2 gain, B FFFEREMI, 16MEL EEFfull gain.

-Stepd/FH: IWEAEAE TR A ARIETR
Double speed / PRE1H: & BT/ {EE 12T/ Bz
S e @ 1/2 gaini " full gain

IOE DAL, 16t LI TR A8k 1/2 gain
TS BEIRL 0/FL 1 ¢ STEFEC EF0/0AR T, R Bzh

20 AERIRKII8051 5 LT A F IR 3 13922829991  STC90CS8AD ARSI 1T 8051 # F5 KL L IHF
WARHE: MEECHEBTFARAR &l 0513-5501 2928 /2929 /2966 FEE: 0513-5501 2969 / 2956 / 2947
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1.11 #B{EINFE——STC90C58AD R 5B 5 Hl

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

2. RN EUAZE[RD -
SATIFE 2mA

3. I TAERE:
MAITHFE 4mA - TmA

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

ERECKI8051 5 ML H A W] I AR ST RE: 13922829991 STC90CS8ADA S 1T 8051 H 5L Cisd 21
R ml ESH T AR AR HHL: 0513-5501 2928 /2929 / 2966 FEE: 0513-5501 2969 / 2956 / 2947
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Tzl Yl -1 S

F2E EHENNEN

2.1 STC90CS8AD R FHAIE RN

STC90CS8AD R 41 B Jy HLuf LLIg 1728044 A DA RRAR DOFE, el 2 AR A B
A 1B TAEREUR, STC90CSSAD R4 H. A ML LA ThFE 4mA ~ TmA, T AR
F LAY ThFE 2 <0.1uA, 25 PR (O B A AR X)) R 1) 8 R T FE 2 2mA.

2% R A RN ot 4SS 2 ) N ey e 42 1) 25 A7 28 PCONR A RN A7 4% ) . PCONBF A28 52 X i

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

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

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

\

AN FBhE AL,
S T,
J4POFEO jgﬁfﬁ%é
J W 2 AL PP SRR

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

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

GF1,GF0 : PANEA TYEfREN, T DR .

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

22 AERIRKII8051 5 LT A F IR 3 13922829991  STC90CS8AD ARSI 1T 8051 # F5 KL L IHF
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2.1.1 TRRN EWUAEFER)

¥ IDL/PCON.OE A1, HAHLHEFEANIDLE (FIH) B, ESRERXT, NCPUTLH 1k
TAE, (ERSNRW. B8 BT OSNERIET. ME I THESHERT &6 T/ERRT
HEHE —P“IDLE "# A fz: IDLE WDT(WDT_CONTR.3). 34IDLE WDTH# % B A1,
BV ER B “SWER” 114, BUIEH T/E. XHIDLE WDTAEIE0"E, &1 i 2%
TE WA AT, BMEIE TAE. fESWEAT, RAM. HERIEEN(SP). R/ il 2
(PC). FEFIREF(PSW). RINES(A)E A A7 A IR A B8 . /O 1 OR$RE 7 AR Uk B0
B AR —ZI M AR ES o 2 NS U 5 3 LI BT A 4 BBl B & # RE A 518 4T (BRCPUG R A T4
A8 o HATAT— AN W e AR, e AR DK R MU, B LRSS, CPURKE 4k BT
BN NBERIEA R T — %14

A PR AT DB H 23 AR AT o] — A Hp 7 14 7 A2 42 5| S IDL/PCON. O Bl 44175 o4k
MR 2R 55— MBS N 775 AMEBRSTRI M A, KA b mr, 72k
AL XPPRL AL TR AR A A 5 YR R R IR R 24 I BN - 10us, A REFE AR AL,
FRISRSTHI R, S5 E AL, B HUA R F2 7 1000004 46 1E 5 TAF .

2.1.2 #HHERN/([EPER

¥PD/PCON.1E N1, RV HE NPower Down (BEHE) #E=, BB E R, 3
ARG, NEBEEESR, BT ERAE, CPU, EmREE. &I M. BT 05 EIETE,
AR R WAk SR TAE . An A A I B B 4t Fe vV ml P 2R PR T, DUMEC A I L R R T 4R SR T AR, &
M R TR, #EAEERS, TEVOMN . SFRs (KR BE 27 A2 28) 4 H50E N\ i e A R AR
—ZIFPIRSAAE

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

AL, ANERE AL HEMCU M b A 3 rp e i, A2 57 MR JBEE 5 FIMC UK MR Y 2 2 /R 00 0 OH AL FF
GHIEH AR

T R GEIC AN R A WTECRE B LA S R e RIS, T T ) P B 00 5 i i ot B

1o XF——3—

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

e L T/O L E Se e B O /58 BRSO E R, BB S i REACLIE L
P WL N ri SR A, K45 78 H I /O IR AIG, T Pl i F BELR 125 it i Fl 28 C L
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/] H AR F T o ) L P R 451 R */
/* */
/¥ --- STC MCU International Limited */
VSR Y N LR NN (CTL 1A, ST —— *
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
PN AR BAERE P  F BE S G| AR T */
PELERR P R B E R A T SR N B R AR */
/* */

#include <reg51.h>

#include <intrins.h>

sbit Begin LED =P172;

unsigned char Is Power Down = 0;
sbit Is Power Down LED INTO

sbit Not_Power Down LED INTO
sbit Is Power Down LED INT1

sbit Not Power Down LED INT1
sbit Power Down_Wakeup Pin INTO
sbit Power Down_Wakeup Pin INT1
sbit Normal Work Flashing LED
void Normal Work Flashing (void);

void INT System_init (void);

void INTO Routine (void);

void INT1 Routine (void);

void main (void)

//Begin-LED indicator indicates system start-up
//Set this bit before go into Power-down mode
=PI177; //Power-Down wake-up LED indicator on INTO
=P176; //Not Power-Down wake-up LED indicator on INTO
=P1"5; //Power-Down wake-up LED indicator on INT1
=P174; //Not Power-Down wake-up LED indicator on INT1
=P3"2; //Power-Down wake-up pin on INTO
=P3"3; //Power-Down wake-up pin on INT1
=P173; //Normal work LED indicator

{
unsigned char j=0;
unsigned char wakeup counter = 0;
//clear interrupt wakeup counter variable wakeup counter
Begin LED =0; //system start-up LED
INT_System _init ( ); //Interrupt system initialization
while(1)
{

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

{

Normal Work Flashing(); //System normal work

24 SERIR 8051 8 A WL THA ]
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Is Power Down =1; //Set this bit before go into Power-down mode
PCON =0x02; //after this instruction, MCU will be in power-down mode
/lexternal clock stop
_nop_();
_nop_();
_nop_();
_nop_();
H
H
void INT System_init (void)
{
1TO =0; /* External interrupt 0, low electrical level triggered */
// 1TO =1; /* External interrupt 0, negative edge triggered */
EXO0 =1; /* Enable external interrupt 0
IT1 =0; /* External interrupt 1, low electrical level triggered */
// IT1 =1; /* External interrupt 1, negative edge triggered */
EX1 =1; /* Enable external interrupt 1
EA =1; /* Set Global Enable bit
H
void INTO Routine (void) interrupt 0
{
if (Is_Power Down)
{
/Is_Power Down ==1; /* Power-Down wakeup on INTO */
Is_Power_Down = 0;
Is Power Down LED INTO=0;
/*open external interrupt 0 Power-Down wake-up LED indicator */
while (Power Down_Wakeup Pin INTO == 0)
{
/* wait higher */
H
Is Power Down LED INTO=1;
/* close external interrupt 0 Power-Down wake-up LED indicator */
H
else
{
Not Power Down LED INTO=0; /* open external interrupt O normal work LED */
while (Power Down_Wakeup Pin INTO ==0)
{
/* wait higher */
H
Not Power Down LED INTO=1; /* close external interrupt 0 normal work LED */
H
H
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void INT1 Routine (void) interrupt 2

{
if (Is_Power Down)
{
/Is_Power Down ==1; /* Power-Down wakeup on INT1 */
Is Power Down = 0;
Is Power Down LED INT1=0;
/*open external interrupt 1 Power-Down wake-up LED indicator */
while (Power Down Wakeup Pin INT1 ==0)
{
/* wait higher */
§
Is Power Down LED INT1=1;
/* close external interrupt 1 Power-Down wake-up LED indicator */
}
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_();
_nop_();
_nop_();
_nop_();
_nop_();
_nop_();
§
}
}
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void Normal Work Flashing (void)

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

H

s XL A0S v B M it AR R L U 1 )
- 3k sfe s e sk sfe sfe sk sk sk sk sk sk sk sk sieske sk st sieske sk sk sieske sk sk stk sk sk stk sk sk stk sk sk skeoskosk sk skokok sk skokokoskoskokokoskoskoiokskokokok

;Wake Up Idle and Wake Up Power Down

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

;/*¥ --- STC MCU International Limited */
Ve (ORI Y I LD R RPNl Eiccy L — %
;/* --- Mobile: (86)13922805190 */
;/* --- Fax: 86-755-82905966 */
3/* --- Tel: 86-755-82948412 */
/% -—- Web: www.STCMCU.com */
/U SR EEAERR PP o A P BAE S = b B AR */
SEERE P EOCRE A EIMEH] T SRR BB R */
ORG 0000H
AJMP  MAIN
ORG 0003H
int0_interrupt:
CLR P1.7 ;open P1.7 LED indicator
ACALL delay ;delay in order to observe
CLR EA ;clear global enable bit, stop all interrupts
RETI
ORG 0013H
intl_interrupt:
CLR P1.6 ;open P1.6 LED indicator
ACALL delay ;;delay in order to observe
CLR EA ;clear global enable bit, stop all interrupts
RETI
ORG 0100H
delay:
CLR A
MOV RO, A
MOV  RI, A
MOV  R2, #02
A ERECKI805 15 ML THA ] BT EE AR S RE: 13922829991 STC90C58AD %41 1T 8051 Hu )4 ML C 467 27
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main:
MOV  R3, #0 ;P1 LED increment mode changed
;start to run program
main_loop:
MOV A, R3
CPL A
MOV  PlI, A
ACALL delay
INC R3
MOV A, R3
SUBB A, #18H
JC main_loop
MOV  Pl, #0FFH ;close all LED, MCU go into power-down mode
CLR 1TO ;low electrical level trigger external interrupt 0
; SETB  ITO ;negative edge trigger external interrupt 0
SETB  EXO0 ;enable external interrupt O
CLR IT1 ;low electrical level trigger external interrupt 1
; SETB IT1 ;negative edge trigger external interrupt 1
SETB  EXI1 ;enable external interrupt 1
SETB EA ;set the global enable

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

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

MOV
ORL
MOV
R NOP
R MOV
MOV
NOP
NOP
NOP
WAITI:
SIMP
END

A,

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

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

;dynamically stop
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22 B

STCO0CS8AD R L LA 4R B AL 7 AMSRSTEIHE AL, R, HEEA/ LA
g, BIIMELL.

2.2.1 SMERRSTS|BIE i

HESRST 5] R AL At A2 A B IR RST 5| AL AN — € 98 FZ F AL ik, AT SEBL A 7 LA &2
fr. FRSTEALE WL = I YL RS 20 24 W Bl i 10us 5, B ML Bt N ALIRES, HRSTEALE
FRL IR S, B R HLAE SRR ARSI AT R X (¥I0000HAR 46 IE % A%

2.2.2 HREEA

H PN HBEFEBITERE YT, A SERRTER, TELIRRFIRGTREN (FE3)
Z—) , fEGE8051 B i WL TR AF bR SR ThfE, - 2B AR S B, S Pl R
BRI BLSTCHHE H (34 5 7 805 AR HE 7 ) 2SR 34 N ISP CONTRAFIA L e 7 A7 2%, SEH 1 1t
DhRe. HP R B A HIISP._CONTRAFI T g 27 A7 4 1 H A B A2 SWBS/SWRSTHL I LA & 4t
ST .

ISP_CONTR: ISP/IAP¥#i| 25 77 44
SFR Name SFR Address | bit B7 B6 B5 B4 B3 B2 B1 BO
ISP_CONTR E7H name | ISPEN SWBS |SWRST - - WT2 WTI1 WTO

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

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

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

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

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

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

MOV ISP_CONTR, #01100000B ;SWBS = 1 (i%&#ISPIX), SWRST = 1 (4% Efr) -
KGN RGRAL, FrANRRIIRET A S = B A RV E, VO awiihtil

ERECKI8051 5 ML H A W] I AR ST RE: 13922829991 STC90CS8ADAF 1T 8051 ¥ jiHlhcises 29
R ml ESH T AR AR HHL: 0513-5501 2928 /2929 / 2966 FEE: 0513-5501 2969 / 2956 / 2947



FSTCHITMuL: www.STCMCU.com QUM A /BER EME: BhK T (13922809991)  Tel: 0755-82948411  Fax: 0755-82905966

223 FEHEMN/IFEEN

4 H Y L VOO T 37 /44 v A 5 i B R DI T TR F R I, T (9B R R 0 & i
Br. MVCCHEFEE IE% BN, ER32768 MR A G, b ridg fr /4o g fr . b\ i e
SN, b H A/ A o T R S PR

2.2.4 BIJRMWDD)E L

e Tk /R / SRR E S T REN RS, N TPE “REEREHL
T, ZF T, MCU/CPUREFFIE K, SEARGKNAIFH TIE” , % 25 35 11, iR
MCU/CPU ANTERIE IS (8] P 4% 2R U7 i1 & T 14, HUAAMCU/CPUL T 55 IRES, BT 1t 2
HRIEMCU/CPUE AL, 18 540 58T M TG H AR BT P27 -

STC90CS8AD R4 M WL 513 T ILE 1T hRE,  (FH A MRS nT St de v H AR 1 5
J7fE/faiid . e TiRE, BATEG N R D) BEFF A7 2 WDT_CONTR:
WDT_CONTR: 7 [ J4i(Watch-Dog-Timer){% | 27 17 %%

SFR name |Address| bit B7 [B6 B5 B4 B3 B2 | Bl | BO
WDT CONTR| EIH | name - - [ EN_ WDT |CLR_WDT|IDLE WDT| PS2 | PS1 | PSO
Symbolff*5  FunctionZhjfig
EN WDT: Enable WDT bit. When set, WDT is started

BIMRRVELL, HEEN “1 7 I, BHITHES.

CLR WDT: WDT clear bit. If set, WDT will recount. Hardware will automatically clear this bit.
B IVHIEOAL, o<1, & T R B SRR B 3hig <0 "I,

IDLE WDT : When set, WDT is enabled in IDLE mode. When clear, WDT is disabled in IDLE
A1 “IDLE "B, S E AR, BIIER SE SRR T
ATEOIZANS, BIIER S SRR AT

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

PS2 | PS1 | PSO P%Z\C%e WDT overflow Time @20MHz

o] o o 2 39.3 mS
0 | o | 1 4 78.6 mS
o | 1] o 8 157.3 mS
0 | 1 1 16 314.6 mS
1 [ o] o 32 629.1 mS
1 | o0 | 1 64 1255

1 1 | o 128 255

1 1 1 256 58S
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The WDT period is determined by the following equation & |} Hi i [H] 1155
A1 % H ] = (12 x Pre-scale x 32768) / Oscillator frequency

BT B N 12MHz:
1038 1] = (12 % Pre-scale x 32768) / 12000000 = Pre-scalex 393216 / 12000000
ps2 | PS1 | PSO P;;Zﬁ%e WDT overflow Time @12MHz
0 0 0 2 65.5 mS
0 0 1 4 131.0 mS
0 1 0 8 262.1 mS
0 1 1 16 524.2 mS
1 0 0 32 1.0485 S
1 0 1 64 2.0971S
1 1 0 128 4.1943 S
1 1 1 256 8.3886 S

B4 N11.0592MHz:
E T M3 H I TA)= (12 x Pre-scale x 32768) / 11059200 = Pre-scale x 393216 / 11059200

WDT overflow Time
PS2 | PS1 | PSO | Pre-scale @11.0592MHz
0 0 0 2 71.1 mS
0 0 1 4 142.2 mS
0 1 0 8 284.4 mS
0 1 1 16 568.8 mS
1 0 0 32 1.1377 S
1 0 1 64 2.2755 S
1 1 0 128 455118
1 1 1 256 9.1022 S

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

R | BT | BT | Ehcik | SzngE | s oemc >

BRI BIMEE s © BRERXE R ¢ BluxEi A

ERECKI8051 5 ML H A W] I AR ST RE: 13922829991 STC90CS8AD A 1T 8051 H WL cismd 31
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AR RERF, ARBN TR ETUEENR
/*

*/
/* --—- STC MCU International Limited */
/% -~ JH7RSTCI0CS8AD F 41 1 (L B 1714 B o va i A ) o B A 2 ---- */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
L S Tl G e G L)1 e — *
/% VEERE T R e AR B 1 AR I TR AR - */
J */

s ANV NP AESTC-ISP Ver 4.86.PCBH) T i 2 L H Rl il #H%H LAFRSAEPT O R B
AT R o I ] = (12 * Pre_scale *32768)/Oscillator frequency

WDT CONTR EQU  OEIH V& Tk
WDT_TIME_LED EQU P15 JH P15 4 T N T FE 7R AT,
7 1 R B D) R E AR s KT 3 P BT I P B 2K (1 B T B 3R
WDT_FLAG_LED EQU  PL7
DHPL T4 T P EALFE AT, RS R N T AL
Last WDT_Time_LED_Status EQU 00H AR, AR T T S TR A KT i — YOIR S A
: WDTE AL 8] (Bt FH 1) Oscillator frequency = 18.432MHz) :
; Pre_scale_Word EQU  00111100B HO, JABIE 1, T =32,  0.68S
Pre_scale Word EQU  00111101B B0, JHBNE T, T idi=64,  1.36S
;Pre_scale Word EQU  00111110B HO, RENE I, T As=128,  2.72S
:Pre_scale Word EQU  00111111B EO, FRENE M), TArE=256, 5. 44S
ORG  0000H
AIMP  MAIN
ORG  0100H
MAIN:
MOV A, WDT CONTR SR S AR T S AL
ANL A, #10000000B
INZ WDT Reset WDT_CONTR. 7 = 1, FHIMIEAL BREZIE TS AT
;WDT_CONTR.7 =0, LHELL, #8350, RAM¥L G NEEHLE
SETB  Last WDT Time LED Status s BB,
WA 1 A3 B TR 7 KT IR A = 1
CLR  WDT TIME LED c WAL, REE T R R AT
MOV~ WDT CONTR, #Pre_scale Word DAZNE T
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WAITI:

SIMP  WAIT1

AEAPATAER) (A1) S5 T 103 2 AL

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

WDT_Reset:
CLR WDT_FLAG_LED

JB Last WDT Time LED Status,

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

Power Off WDT TIME LED

s NUREKFIRLAT , R0SEARREAT

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

A LUCEARRBE K, B ERE KA
CLR WDT TIME LED
CPL Last WDT Time LED_ Status
WAIT2:

SIMP  WAIT2
Power Off WDT TIME_LED:
SETB  WDT _TIME_LED

CPL  Last WDT Time LED Status
WAITS3:
SIMP
END

WAIT3

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

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

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

EAPATAIER) (A1), S35 T 10 = AL

SRR RII8051 B LT A 7]
FEBURHE: 7 3 U R T AT PR 7]

IR AR S 13922829991
Sl 0513-5501 2928 /2929 / 2966

STC0C58ADZ 4! 1T 8051 B (L 45/
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225 ARIEMNMMBRBIEN
$=E A M5
o A A o 2= B LB MW PR X 0000H AL T 46 34,
WHE T IR AL S
I HIRESETHIFE | & RS M FE 7 X 0000HAN 46 B 21
A (R AT ITH PR
S i X ISP_CONTRAF | ./ . " -
RN R AL 23 ) 20175 G B zzﬂif%/}w\ﬂ% JIREF X 0000HAN T4 BL B AT
N AP
2L
I XTISP CONTRE | & RGN RGISPI 152 7 X R 4T 2
FERIENCOH AR |, KA B SR ISP R A, &
=X A SRR X AT R
IR . 2{F R G R GRISP I R X T B $h AT FE
I 2 AGEHG
FIRAA ;%;igﬁi%' o KRB A ISP F S TR, 2
S R X AT R
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BIFE HAFHESRFIFIRINEE S F25(SFRy)

STCY0CS8AD R4 5. i WL HIFE T A47-fifi s AN ELHE A7 i 2 2 % H A7 Bk 1. STC90CS8AD %
HIE ALBR BT LAVT i) J_EFlashf7fig 2 4h, b8 0] LG ] 64K B AN AR 7 A7-fifi %5 o STC90CS8AD
RIVE WL B 43527 B A7t v, HLAEWEERLZ 48 E R4y S bk 23 (). Y3
RAM (2565717) FIN &4 FERAM (4096 717) « 5314k, STC90CS8AD F 51 H v Lk mf LLU; Al 7 A
AN 64K BAMT B A7t 2% o I3 T R LR 7 A7 s A AR A7 25

3.1 IEFFiEE

PGS H TAABH PP SRR S5 E .. STCO0CS8AD R 41 M i AL A &% T
AK~6 1 KF i I FlashfR F 20625 . STCOOCS8AD Z A1 & Fh AL 5 B4 F- WL F P FEE Flash /7 25 1
Mk R AR

Type Program Memory
3FFFH STC90C/LE51AD 0000H~OFFFH(4K)
16K STC90C/LE52AD 0000H~1FFFH(8K)
Program Flash STCY90C/LE54AD 0000H~3FFFH (16K)
Memory STC90C/LE58AD 0000H~7FFFH (32K)
(4K~61K) STC90C/LE510AD 0000H~9FFFH(40K)
0000H STC90C/LE512AD 0000H~BFFFH(48K)
- e STC90C/LE514AD 0000H~DFFFH(56K)
STCOOCSAAD L Jy HLER 7 {7ffi &% STC90C/LE516AD 0000H~F3FFH (61K)

BANEA G, R iHEEs (PC) A ZE0000H, MO0000H H 7t T 48 AT R 7
STCOOCSBADH i WL FEAZ | B SR i 1 A2 U7 W) 1 P L 3 A7 fh B A2 77 ) F AR PP A7 0 8 . 4EA
1B R LTI, X T STCOOCS8AD L A WL E Se v 1) Fr WRE P At as,  APCIY P 7 1 A A2
FrAfftas AL TE N, RGia AShE R R AMEF A 45 . LASTCO0CS4ADH T HLAMBI, 44
EAS| I 7, 87U S MY PR R A7 48 AI0000H B T FF A AT REFF,  4PCHY Py % et
SFFFHIN 2 4t H Zh % 2 A AR A2 o rP R & o BRI AM R P A fif 4% (K3t i L4000HTT 45 o

AN RS FE T N D HbhE CCRR R T i) A7 FRE P AP 2 SR os . TEREP A7t e,
BEAS AR — N[ N DRk, R A SRR BN S, B LA S B Bk BIAE M
(A I N 1k 2o AT RE T o AR R WO T IR S5 2 N [ bl 2 0003H, 72 B 4%/ 1H s
O 7 IR 55 F2 3 AN 11 kb 2 000BH, #1345 HH W7 1F wp W Al 25 F2 7 O N b B2 0013H, 58 B 4%
/T EER R AR W IR S AR BN I 200 1 BHES . B8 2 1 R BT IR 25 F2 5 N 1 stk (e b ) )
DL B ) R T B o A AR R TN T bk R TR X R (8275 R, — REAE LN AR
SRR AR SSFEE, DR, — R v Wi 7 () ik [X R4 — 2 TSk M e R 16 4, TRIMEIE
AE T T R 55 2 7 1) 25 18] 50T

P2 Flash 76t 8% W] R 28 S EMFEHE S 105k LA, 3 T8 A i RS A 7 (8 1 .
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3.2 HIREFEER(SRAM)

STC90CS54AD & F1| H iy ML N AR AR T 43527 TTRAM,  AJ FH T A7 J3RE - SR AT 1 ) & SR A ik
FEEHE o N EBEHE A7 s fE W B AN 2 5 B 200 9 N b 2= R) . PN RAM (25677 711) AT 3™
JERAM (4096F715) o LA, STC0CSS8AD R F 5 HLiA n] LAV I 7E A 7MY F&2 ) 64K BA M B 48 A7
fHas .

3.2.1 HERAM

PERAMBE 256271, AT N3N K128 FTRAM(S5184:8051%A) . =128FH
RAM (Inte | 7E8052H ¥ & T =128 EFIRAM) K AFR I BE AT A7 2% X o K 128717 IO B4l A7 fitr 4 B ]
HiEFh ] (A Fhk . m 1287 TRAMS Rk Th e 25 17 # X S AR R g sk s B, #04eF
FH8OH~FFH, il 25 8] AR E B, EMF M0, @A ] i 5-4k 5 20 BA X
Iy. EI28FTTRAM K GEAI B -0t BrpkThie FraeX K] B T4k

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

FF 7FH
1085 k27 iy i
- (SFRs)
HWRAM 30H
‘ 2FH
82 [EVASS:
7 512875 P 1k
N EHSRAM 18H . VTH
TAE4 2
00 10H
Trea 1 |OFH
P RAM 08H 07H
00H TAEAH o
1281 I HBRAM

{1287 I RAMELFRIE FHRAMIX o 3 FHRAMIX XL ] 73 8 TAE B fF a4l IX, mifiShkX, H7
RAMIX FHERR X o TAE 2547 2240 [X Mk MMOOH~1FHEL32B (52 75) 870, 4y N4 (B —H i —
M), A TSI TIEZ 4%, 95 NR0 ~ R7, HETARMKYES(E., &
G TAE AR, LR SIS B . RO~RTEW A2 Ee%, $Rftasl 2R N1 AR
R . FEFIRESTPSWEE2s PRSI MRS & W@ M uifd H I TAE A4 . W R HPSW
FALBIINH . AT FHEX I M20H ~ 2FHIL 164N 745 80, 20H~2FH ¥ ¢ BE AT [ - 3E RAM
BTG PRI AR EL, AT DO B AR AT — 5, SR A, 3R 12847, Bt B 1 Hb bk i e 2
00H~7FH. £l F Z£00H~7FH, PHIRAMAL 128775 ikt /200H~7FH; MAMERE, —
F bk —FER, bR b T B AR XA A HuhESR R f e — AN, T Uk [
—/NFEVRIG, ERF P EHARIEAX 7. N EBRAMA [30H~FFH H. 7T 2 A 7 RAMAIHE #%
X.o —ANSALIHERFEET (SP), FTHaMMERX . A HLEN )G, HEARIEESPNOTH, &M T
TAERATZRAOFIRT, Kk, FH P VI TR 7 #0 8% SP BAIME, — M B 7E8OH LL S5 [ 5.
JCHNH .
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PSW : BEFREFEHFS (WHT4Hh)
SFR name | Address |  bit B7 B6 B5 B4 B3 B2 Bl BO
PSW DOH name CY AC FO RSI1 RSO oV F1 P

CY : tr&fr. SHATINZZER;, YEESMEIBTA A AL, BT IRIEE B i b A (S A,
CYAL; JR2Z RO

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

FO : H/4s&ELI0,

RSI. RSO: TAEZFAFaSAMIEREN. WFER

RS1 RS0 i ) A 27 A7 23 2H(RO~R7)
0 0 02 (00H~07H)
0 1 12H(08H~0FH)
1 0 220 (10H~17H)
1 1 321 (18H~1FH)

OV : i thbrEAL
Bl : fRENL
F1 : HP#RELL

P AEAREN. ZAREAIG AR BINAACCH LN B A Y . A B mERACCH LA
Houar s, WPEL; 2 ZINERACCH KN BN BE (BAH0M I, PALA0

HEFFE £T(SP):

HERRARET 2 — S L H &7 88 . Efam B HERR T AE NS RAMBR R AL B . REEN G,
SPHILEALALOTH, A5 HEAR 5 b HOSHIE LI 4f, 5 E08SH~IFHH L& T TAE S 7 a4
1~3, HAERRT BT A B L[, D) ar e SPAE 4% Ay 80HE BE K 1B N HL . STC90CS8AD #
B WL HEAR A2 m) AR, BB SR B NHERR S, SPI RS K.

ERECKI8051 5 ML H A W] I AR ST RE: 13922829991 STC90CS8ADAF 1T 8051 ¥ fyHlhciees 37
R ml ESH T AR AR HHL: 0513-5501 2928 /2929 / 2966 FEE: 0513-5501 2969 / 2956 / 2947



FSTCHITMuL: www.STCMCU.com QUM A /BER EME: BhK T (13922809991)  Tel: 0755-82948411  Fax: 0755-82905966

3.2.2 IR RRAM (432 E2AER, B3 25N, FAMOVXifiD])

STC90CS8ADH AL WBR T A 256F TN EHIRAMAL, ISR 740967 1T 1Y &
RAM, HihEyERZ0000H~0FFFH. 15 N B9 FERAM 77 AL 58051 H Fy LU [A] 44 FERAM
7 A ], (HRASSEMPOT . P21, P3. 6. P3. 7THIALE. 7V 4aiB=h, WY ERAME i
MOVXF4 i), EPfEH” MOVX —~ @DPTR”E(#"MOVX @Ri"#§4Vil. (ECIESH, wlff
Fxdatafs B/ RMEIR], 0”unsigned char xdata i=0; 7.

R HLA I FERAMAE 75 AT LAV 1] 52 4 Bh 75 47 % AUXR (it A8EH) H FIEXTRAMA 425 il o
STCI0C58AD Z 1| . i HL8OS LB Fr L 4 FERAMAS B )2 2% |FALER Rk D e 29 17 o8

Mnemonic| Add Name 7 6 5 4 3 2 1 0 Reset Value
AUXR | 8EH |Auxiliary Register [UART P1 - - - - - | EXTRAM | ALEOFF | xxxx,xx00
EXTRAM:  Internal/External RAM access PEB /AP ERAMAR EX

0: PIEF FRIIEXT RAMA] AFEE.
7EOOHZEFFFHER IC (4096 735) , 48 FIMOVX @DPTRE 434 1], #3 1000H 1 Hiu kil 2 [a]
ST ) AN AE i 2% (57 LOOOH . JG) , MOVX @Ri R GEVS ] O0HZEFFH A G

1: External data memory access. #MEBEUIETEMESRTEAL
AMEREARAT AR AP, A5 1517 1) YRS FERAM,  EEFMOVX @DPTR /MOVX @Rif)

e Fi [ K 38052 4 F L
0xFFFF FFFFH
SME RAM
60KB
A RAM
64KB
0x0400
0xOFFF
Auxiliary RAM 4KB
0x0000
0000H
EXTRAM=0 EXTRAM=1
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ALEOFF: Disable/enable ALE.
0: ALE is emitted at a constant rate of 1/3 the oscillator frequency in 6 clock mode, 1/6 fosc
in 12 clock mode
ALE [ 8 5E 1/ 6 SRR 5 75 1206 BIASERCINT , 766 IR B sl 4 s 18] 5 19 1/ 3
ST ES RS
1: ALE is active only during a MOV X or MOVC instruction.
ALEJXAERATMOVX or MOVCHR A I A i M5 5, 4Pk 2. FRAR T R GRS HENT

UART_P1: 0, 47 JFAUXR.7/UART_P1=0, #:17 [1/UARTZEP3 [1[RxD/P3.0,TxD/P3.1]
1, 81t BAUXR.7/UART Pl=I, ¥ # 4T I/UART )\P3 CI 4] #: 2P 1 1 [RxD/P1.6,TxD/P1.7]

AN, FEVT IR NI RERAMZ R, IR TR % P R P B FESTC-1SPYm A2 25
WE, RN EBAUX-RAMT ], R AR

Stepd/IFHRA: WEFENA T “IEN HEYER

Double speed / ¥ Y (v 12T/BA{2H

A e e (" 1/2 gain f* full zain
INEETEE, 16Miz L THRHSZEHANE 1/2 zain

TACSBERL 0P 1 & STEEAXRC FT0/0AR T, BiE S

[ P Ranm C mibpa ¢ fnnacEREm | |

TR T PR R RIS iR lash K — 3 20% © YES & HO
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BRGIEZE QL) -

V7 1A) AL BT A FE AU EXTRAM

BB IR D e A A A A5 Y (T 7 50)

AUXR  DATA  8EH: a3 FAUXR EQU SEHE X
MOV AUXR,  #00000000B;  EXTRAMAZiE AN707, sk GRS N70”
:MOVX A, @PTR/ MOVX @DPTR, AF§ 4 R] v in] P35 FE IEXTRAM

:STC90C58AD % %14 (00H - FFFH, 34096 74)
;MOVX A, @Ri /MOVX A, @Ri #54W]ELHZEV5 M NP B RIEXTRAM
A5 454 STCIOCS8AD AR 41 R BE U 17 PN #4™ F2 FEXTRAM (OOH-FFH, 3
;2567717) ; 5ot v T S I EXTRAM
MOV DPTR, #address
MOV A, #value
MOVX  @DPTR, A
S N EBYT R BIEXTRAM
MOV DPTR, #address

MOVX A, @PIR

STCI0C58AD F 41

. W #address < 1000H, WIZEEXTRAM RiJy “0” W, Vyil#msn b7e g, 1248 LIS mi
JHEEXTRAM

o WA #address >= 1000H, 235 43 AR R RAM BZ1/0 %%[E] (1000H-—FFFFH)

SMAUXRZFAZ 2L (9B t LI 467 (RPEXTRAME. ‘17 B, ELEEUS M W3 _b 78 51 A WLAN 8 (K 6 AK B 3
174 25 18]

MMAUXRZFAZ 2L (B t 1425167 (RPEXTRAME. “0° B, Sei a4 b 76 B B HL N 38, 38 48 - 7E 4k
A B 4748 25 1A LO0OOH-OFFFH, 3409677 AUX-RAM) , Hhhil- 4% (]38 1 OFFFHIN 7417 [ 438 F 78
F R HLAINE, 2 4R AR AR B B A7 il 2 ).

Cit=:
Fpdatajs B {28 &7 ) B 5 HL S8 R (19256 715 AUX-RAM
Fixdata s BH A8 F 5 1) B LA 64K B 2 18]

ARV A N YT R BOEXTRAM |, BAR: 28
MOV AUXR,  #00000010B; EXTRAMAZ il 47 ¥ & 717, 2% 1115 )] EXTRAM, AR 5

AR RGN AN e 1 1/080# Fl itk 25 3% 2 DRAMIX, A I 5 0 P9 38  Ji€ AU EXTRAM
WAL BRI, KA E N7, 2RV N AR R EXTRAMAE AT LA 1.

KEzig -
HSAH B EAUXR 25 7 25 B o] ELBEFIMOVX. @DPTR 454U i L A 345 R FUEXTRAM, i it
RAMZE 8], K37 1] i A B 7%, W1 SR R G/ 7 SRAM, 1T S2 bR FH i1 45 18]/ T-1024/256 77, T
A B SRAMAS 2, HLln4s £ STC62WV256, 1S62C256, UT6264%%.  H AN E HMOVX A, @Ri
/MOVX @Ri, AFEA1Ji 1) b P30 i IEXTRAM, X RE H RS 171 2567 [l 9 FEEXTRAM, {H 7] 5
(FEA Nyl &
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MHREIESE (C EF) -
/% Ui a] T R JEXTRAM */
/% STC90C58AD £ 414y (00H-FFFH, 3£40967 %54 JE [FIEXTRAM) */
/% HIARER DI RE TR AT AR A (C B F ) #/

sfr AUXR = 0x8e /AN SRAS T B AUXREEA 7 B AUXR */
AUXR = 0x00; /%0000, 0000 EXTRAMAZIH0, Hesi B SALI BAT N0 */
unsigned char xdata sum, loop counter, test array[2048];

[ KRB AW xdata RIVATELHYT I A YR AUEXTRAMs/

/% B NS RREXTRAM - %/
sum = 0;
loop counter 2048;
test _array[0] 5;
/% TN R EXTRAM %/
sum = test arrayl[0];
/% STCIOC58AD £ 41 :
W #address < 1000H, JIFEEXTRAM fi7ky “0” B, Vim43 LAEWNEE, 24 E1Esh
B IHLEXTRAM
R #address>=1000H, MLE& U7 40E EANEY R RIRAMELT /075 (1000H-FFFFH)

*/
AR LT 1 NS R BJEXTRAM, s

AUXR = 0x02; /% 0000, 0010, EXTRAMAZ 149 “17 , 2% 117 ] EXTRAM, LARS g/
HEH P RGBT R T1/0 8 ik RiEZARM X, HESEN3EY E
EXTRAMIZ#5 EA M9, BIHALEN “17 , 2T sy R (IEXTRAMER FT LA 1.

AUXRAZ R 5 & {7 4s

Frif RS, BUZEIEH “MOV  AUXR, #data” X5, MAZAERAEMED ‘8 5, AK”
PO AESREL, ki, S mEEAE, AEEREn 8 5, A7, 2EA4A3
LEILES

KT W HEBY FERAM:

— AN BELE TSP T 3R e I st 06 436 5 B G P9 B4 FERAM, R 99 AT P25 2 267 i k44 2 F0 VP )7 1]
¥ FERAM, B 47 J5AUXR. 1/AUXR. EXTRAM = 0, 2456 FH b P9 39 FERAM, ) A3k 2«

TEISP N8 A%E 7 I 1 % TETISP 3R P I e 45

“ RV IR Y ERAM” “EE BT ) YT ERAM”
AUXR. 1/AUXR. EXTRAM = 0 J& RV 0] YT FERAM AR iR YT ERAM
AUXR. 1/AUXR. EXTRAM FEEE T 0] Y EBYT ERAM SESCVFVT IR] YR Y ERAM

ERECKI8051 5 ML H A W] I AR ST RE: 13922829991 STC90CS8ADA S 1T 8051 H L Ciemd 41
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STCI0CS8AD R A1 Fi F WL N 39 FERAMIE 7~ A2 7

e
P/
e
P/
s /%
P/
e
P/
e
P/

———  STC International Limited */
——  ZEaRHL Bk Bt 2006/1/6 0 V1LO */
——— {#7~ STC90C58ADFF1 H1 v AL MCU A &R Y™ JERAMIE 7= 72 */

——— Mobile: 13922805190 */
——— Fax: 0755-82905966 */
—— Tel: 0755-82948409 */
——— Web: www. STCMCU. com */
——  ARBEURFEFFIESTC-ISP Ver 3. 0A. PCBRY T #4ufe T A i@t ———— */
- WREAERE P ZAE R, BRI TR R R AR %/
- W REAE S E G FZRR T, B SCE A TR SR PR R - %/

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

sfr
sfr

sfr
sfr

sfr

sfr
sfr
sfr
sfr
sfr
sfr
sfr

AUXR = 0x8e;
AUXRI = OxaZ;

P4 = 0xcO0;
XICON = 0xe8;

IPH = 0xb7;

WDT_CONTR = Oxel;
ISP_DATA = Oxe2;
ISP_ADDRH = Oxe3;
ISP_ADDRL = Oxe4;
ISP CMD = Oxeb;
ISP_TRIG = Oxe6;
ISP_CONTR = OxeT7;

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

void main()

{

unsigned int array point = 0;

/% JAREZH Test array one[2048], Test array two[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,
42 SERIR 8051 8 A WL THA ] I 4 RS8R 13922829991  STC90CS8AD A% 1T 8051 H FrHLrfScis g
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0x18, 0x19,
0x20, 0x21,
0x28, 0x29,
0x30, 0x31,
0x38, 0x39,
0x40, 0x41,
0x48, 0x49,
0x50, 0x51,
0x58, 0x59,
0x60, 0x61,
0x68, 0x69,
0x70, 0x71,
0x78, 0x79,
0x80, 0x81,
0x88, 0x89,
0x90, 0x91,
0x98, 0x99,
0xa0, Oxal,
Oxa8, 0xa9,
0xb0, 0xbl,
0xb8, 0xbh9,
0xc0, Oxcl,
0xc8, 0xc9,
0xdo, Oxdl,
0xd8, 0xd9,
0xe0, Oxel,
Oxe8, 0xe9,
0xf0, 0xf1,
0xf8, 0xf9,
0xff, Oxfe,
0xf7, 0xf6,
Oxef, Oxee,
Oxe7, 0xeb,
Oxdf, Oxde,
0xd7, 0xd6,
Oxcf, Oxce,
0xc7, 0xc6,

Oxla,
0x22,
0x2a,
0x32,
0x3a,
0x42,
Ox4a,
0x52,
0xba,
0x62,
Ox6a,
0x72,
0x7a,
0x82,
0x8a,
0x92,
0x9a,
Oxa2,
Oxaa,
0xb2,
Oxba,
0xc2,
Oxca,
0xd2,
Oxda,
Oxe2,
Oxea,
0xf2,
Oxfa,
0xfd,
0xf5,
Oxed,
Oxeb,
0xdd,
0xdb,
Oxcd,
0Oxch,

0x1b,
0x23,
0x2b,
0x33,
0x3b,
0x43,
0x4b,
0x53,
0x5b,
0x63,
0x6b,
0x73,
0x7b,
0x83,
0x8b,
0x93,
0x9b,
Oxa3,
Oxab,
0xb3,
0xbb,
0xc3,
Oxch,
0xd3,
0xdb,
Oxe3,
Oxeb,
0xf3,
0xfb,
Oxfec,
0xf4,
Oxec,
Oxe4,
Oxdc,
0xd4,
Oxcc,
Oxc4,

Oxlc,
0x24,
0x2c,
0x34,
0x3c,
0x44,
Ox4c,
0x54,
0x5c,
0x64,
0x6¢,
0x74,
0x7c,
0x84,
0x8c,
0x94,
0x9c,
Oxa4,
Oxac,
0xb4,
O0xbc,
Oxc4,
Oxcc,
0xd4,
Oxdc,
Oxe4,
Oxec,
0xf4,
0xfe,
0xfb,
0xf3,
Oxeb,
Oxe3,
0xdb,
0xd3,
0xch,
0xc3,

0x1d,
0x25,
0x2d,
0x35,
0x3d,
0x45,
0x4d,
0x55,
0x5d,
0x65,
0x6d,
0x75,
0x7d,
0x85,
0x8d,
0x95,
0x9d,
Oxab,
Oxad,
0xbb,
0xbd,
0Oxch,
Oxcd,
0xdb,
0xdd,
Oxeb,
Oxed,
0xf5,
0xfd,
Oxfa,
0xf2,
Oxea,
Oxe2,
Oxda,
0xd2,
Oxca,
0xc2,

Oxle,
0x26,
0x2e,
0x36,
0x3e,
0x46,
Ox4e,
0x56,
0xbe,
0x66,
Ox6e,
0x76,
0x7e,
0x86,
0x8e,
0x96,
0x9e,
Oxab,
Oxae,
0xb6,
Oxbe,
0xc6b,
Oxce,
0xd6,
Oxde,
Oxeb,
Oxee,
0xfo6,
Oxfe,
0xf9,
0xf1,
0xe9,
Oxel,
0xd9,
0xdl1,
0xc9,
Oxcl,

0x1f,
0x27,
0x2f,
0x37,
0x3f,
0x47,
0x4f,
0x57,
0xbf,
0x67,
0x6f,
0x77,
0x7f,
0x87,
0x8f,
0x97,
0x9f,
Oxa’7,
Oxaf,
0xb7,
0xbf,
0xc7,
Oxcft,
0xd7,
0xdf,
0xe7,
Oxef,
0xf7,
0xff,
0xf8,
0xf0,
0xe8,
0xe0,
0xd8,
0xdO,
0xc8,
0xc0,

SRR RII8051 B LT A 7]
FEBURHE: 7 3 U R T AT PR 7]

IR AR S 13922829991

STC90C58AD %41 1T 8051 Hu )4 ML C 467 43
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0xbf, Oxbe, 0xbd, Oxbc, 0xbb, Oxba, 0xb9, 0xb8,
0xb7, 0xb6, 0xbb, 0xb4, 0xb3, 0xb2, 0xbl1, 0xb0,
Oxaf, Oxae, Oxad, Oxac, Oxab, Oxaa, 0xa9, Oxa8,
Oxa’?, 0xab, Oxab, Oxa4, Oxa3, Oxa2, Oxal, 0xa0,
0x9f, 0x9e, 0x9d, 0x9c, 0x9b, 0x9a, 0x99, 0x98,
0x97, 0x96, 0x95, 0x94, 0x93, 0x92, 0x91, 0x90,
0x8f, 0x8e, 0x8d, 0x8c, 0x8b, 0x8a, 0x89, 0x88,
0x87, 0x86, 0x85, 0x84, 0x83, 0x82, 0x81, 0x80,
0x7f, 0x7e, 0x7d, 0x7c, 0x7b, 0x7a, 0x79, 0x78,
0x77, 0x76, 0x75, 0x74, 0x73, 0x72, 0x71, 0x70,
0x6f, 0x6e, 0x6d, 0x6c, 0x6b, 0Ox6a, 0x69, 0x68,
0x67, 0x66, 0x65, 0x64, 0x63, 0x62, 0x61, 0x60,
0x5Hf, 0x5e, 0x5d, 0x5c, 0x5b, 0xba, 0x59, 0x58,
0x57, 0x56, 0x55, 0x54, 0x53, 0x52, 0x51, 0x50,
0x4f, Ox4e, 0x4d, Ox4c, 0x4b, 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, 0Ox1d, Oxlc, 0x1b, Oxla, 0x19, 0x18,
0x17, 0x16, 0x15, 0x14, 0x13, 0x12, 0x11, 0x10,
0x0f, 0x0e, 0x0d, 0x0c, 0x0b, 0x0a, 0x09, 0x08,
0x07, 0x06, 0x05, 0x04, 0x03, 0x02, 0x01, 0x00

b

unsigned char xdata Test array two[2048] =

{

0x00, 0x01, 0x02, 0x03, 0x04, 0x05, 0x06, 0x07,
0x08, 0x09, 0x0a, 0x0b, 0x0c, 0x0d, 0x0e, 0x0f,
0x10, 0x11, 0x12, 0x13, 0x14, 0x15, 0x16, 0x17,
0x18, 0x19, Ox1la, 0x1b, Oxlc, 0Ox1d, Oxle, 0x1f,
0x20, 0x21, 0x22, 0x23, 0x24, 0x25, 0x26, 0x27,
44 AERIRKII8051 5 LT A F IR 3 13922829991  STC90CS8AD ARSI 1T 8051 # F5 KL L IHF
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0x28, 0x29,
0x30, 0x31,
0x38, 0x39,
0x40, 0x41,
0x48, 0x49,
0x50, 0x51,
0x58, 0x59,
0x60, 0x61,
0x68, 0x69,
0x70, 0x71,
0x78, 0x79,
0x80, 0x81,
0x88, 0x89,
0x90, 0x91,
0x98, 0x99,
0xa0, Oxal,
Oxa8, 0xa9,
0xb0, Oxbl,
0xb8, 0xb9,
0xc0, Oxcl,
0xc8, 0xc9,
0xdo0, 0Oxdl1,
0xd8, 0xd9,
0xe0, Oxel,
Oxe8, 0xe9,
0xf0, 0xf1,
0xf8, 0xf9,
0xff, Oxfe
0xf7, 0xf6,
Oxef, Oxee
Oxe7, 0xeb,
Oxdf, Oxde
0xd7, 0xd6,
Oxcf, Oxce
0xc7, 0xc6,

0x2a, 0x2b,
0x32, 0x33,
0x3a, 0x3b,
0x42, 0x43,
0Ox4a, 0x4b,
0x52, 0x53,
0xba, 0x5b,
0x62, 0x63,
Ox6a, 0x6b,
0x72, 0x73,
0x7a, 0x7hb,
0x82, 0x83,
0x8a, 0x8b,
0x92, 0x93,
0x9a, 0x9b,
Oxa2, Oxad,
Oxaa, Oxab,
0xb2, 0xb3,
Oxba, 0xbb,
0Oxc2, Oxc3,
Oxca, 0xcb,
0xd2, 0xd3,
Oxda, Oxdb,
Oxe2, Oxe3,
Oxea, Oxeb,
0xf2, 0xf3,
Oxfa, 0xfh,
0xfd, Oxfec,
0xf5, 0xf4,
Oxed, Oxec,
Oxeb, Oxe4,
Oxdd, Oxdc,
0xd>5, 0xd4,
Oxcd, Oxcc,
0Oxch, Oxc4,

0x2c,
0x34,
0x3c,
0x44,
Ox4c,
0x54,
0x5c,
0x64,
0x6¢,
0x74,
0x7c,
0x84,
0x8c,
0x94,
0x9c,
Oxa4,
Oxac,
0xb4,
Oxbec,
Oxc4,
Oxcc,
0xd4,
Oxdc,
Oxe4,
Oxec,
0xf4,
0xfe,
0xfb,
0xf3,
Oxeb,
Oxe3,
Oxdb,
0xd3,
Oxcb,
0xc3,

0x2d, 0x2e,
0x35, 0x36,
0x3d, 0x3e,
0x45, 0x46,
0x4d, Ox4e,
0x55, 0x56,
0x5d, 0xbe,
0x65, 0x66,
0x6d, Ox6e,
0x75, 0x76,
0x7d, 0x7e,
0x85, 0x86,
0x8d, 0x8e,
0x95, 0x96,
0x9d, 0x9e,
Oxab, Oxab,
Oxad, Oxae,
0xb5, 0xb6,
Oxbd, Oxbe,
0Oxch, 0xc6b,
Oxcd, Oxce,
0xd>5, 0xd6,
Oxdd, Oxde,
Oxeb, 0Oxeb,
Oxed, Oxee,
0xf5, 0xf6,
0xfd, Oxfe,
Oxfa, 0xf9,
0xf2, 0xf1,
Oxea, 0xe9,
Oxe2, Oxel,
Oxda, 0xd9,
0xd2, 0xdl1,
Oxca, 0xc9,
0xc2, Oxcl,

0x2f,
0x37,
0x3f,
0x47,
0x4f,
0x57,
0xbf,
0x67,
0x6f,
0x77,
0x7f,
0x87,
0x8f,
0x97,
0x9f1,
Oxa’,
Oxaf,
0xb7,
0xbf,
0xc7,
Oxcft,
0xd7,
0xdf,
Oxe7,
Oxef,
0xf7,
0xff,
0xf8,
0xf0,
0xe8,
0xe0,
0xd8,
0xdO,
0xc8,
0xc0,

SRR RII8051 B LT A 7]
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0xbf, Oxbe, 0xbd, Oxbc, 0xbb, Oxba, 0xh9, 0xb8,
0xb7, 0xb6, 0xbb, 0xb4, 0xb3, 0xb2, 0xbl, 0xb0,
Oxaf, Oxae, Oxad, Oxac, Oxab, Oxaa, 0xa9, Oxa8,
Oxa’?, 0xab, Oxab, Oxa4, Oxa3, Oxa2, Oxal, 0xa0,
0x9f, 0x9e, 0x9d, 0x9c, 0x9b, 0x9a, 0x99, 0x98,
0x97, 0x96, 0x95, 0x94, 0x93, 0x92, 0x91, 0x90,
0x8f, 0x8e, 0x8d, 0x8c, 0x8b, 0x8a, 0x89, 0x88,
0x87, 0x86, 0x85, 0x84, 0x83, 0x82, 0x81, 0x80,
0x7f, 0x7e, 0x7d, 0x7c, 0x7b, 0x7a, 0x79, 0x78,
0x77, 0x76, 0x75, 0x74, 0x73, 0x72, 0x71, 0x70,
0x6f, 0x6e, 0x6d, 0x6c, 0x6b, Ox6a, 0x69, 0x68,
0x67, 0x66, 0x65, 0x64, 0x63, 0x62, 0x61, 0x60,
0x5Hf, 0xbe, 0x5d, 0x5c, 0x5b, 0xba, 0x5H9, 0x58,
0x57, 0x56, 0x55, 0xb4, 0xb3, 0x52, 0x51, 0x50,
0x4f, Ox4e, 0x4d, Ox4c, 0x4b, Ox4a, 0x49, 0x48,
0x47, 0x46, 0x45, 0x44, 0x43, 0x42, 0x41, 0x40,
0x3f, 0x3e, 0x3d, 0x3c, 0x3b, 0x3a, 0x39, 0x38,
0x37, 0x36, 0x35, 0x34, 0x33, 0x32, 0x31, 0x30,
0x2f, 0x2e, 0x2d, 0x2c, 0x2b, 0x2a, 0x29, 0x28,
0x27, 0x26, 0x25, 0x24, 0x23, 0x22, 0x21, 0x20,
0x1f, Oxle, 0x1d, Oxlc, 0x1b, Ox1la, 0x19, 0x18,
0x17, 0x16, 0x15, 0x14, 0x13, 0x12, 0x11, 0x10,
0x0f, 0x0e, 0x0d, 0x0c, 0x0b, 0x0a, 0x09, 0x08,
0x07, 0x06, 0x05, 0x04, 0x03, 0x02, 0x01, 0x00

I

ERROR LED = 1;

OK LED = 1;

for (array point=0; array point<2048; array point++)
{
if(Test_array onelarray point]!=Test array two [array point]) {
ERROR _LED = 0;
OK LED = 1;
break:
}
else(
OK LED = 0;
ERROR_LED = 1;
1
}
while (1) ;
}
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3.2.3 AJSMERY R 64K Bytes (F15) BB 1% 28
STC90CS8AD &R F 5. i WL E A ¥ B 64KBAMBE U 77t 2 A/O L I RE 1. V5 IRl AN B4 A7
it 2R, WREKRDIS 524 %4

MOVXFE A U5 [ B _EAE NI, 225 ARSI R N9 REAI2048 7 HRAMIN ,  DA_E R E #9722
W%, CLEBCE R RAEYT W HIE R R Ay e s AR A 2L

=2 N
N PRV o |STCI0C58AD & %] | R H2
MOVX A,@Ri AR FAEANE A N ERAM, (BALibhb) ENBINSS | 1 12 20
MOVX A,@DPTR |Z# FAEAMNEIN P9 FERAM, (1647 HhbE) 5 N Bmag| 1 12 215
MOVX @Ri,A SN FIESMEBE A ERAM (847 ) 1 12 2f%
MOVX @DPTR A |Zngsik@ 4 bAesh38m i N3 ERAM (1647 ki) 1 12 21
ERECKI8051 5 ML H A W] I AR ST RE: 13922829991 STC90CS8ADAF 1T 8051 ¥ fyHlh i 47
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3.3 5K IIBEF 783(SFRs)

REER T RE 27 A7 4% (SFR) & FH SRS B 9 & DR b AT A 3 . il . M W 000 4% 1) 27 A7 48 AR
BT, 2 MIRIIEEMRAMX . STCO0CSSAD £ 41 ¥ A KL N IRk oh fit 27 4728 (SFR) 5
7 1287 T RAMBRAL L F AR Ry bk Y BB, #54 FH SOH~FFH, {HAF#K T RE a7 47 4 (SFR) 2 H
B F AR A Vi .

STC90C58AD Z F1| 5. Jy ML Ik DI e 27 47 2% 44 R S ik il G R R o

0/8 1/9 2/A 3/B 4/C 5/D 6/E 7/F

OF8H OFFH

OFOH B OF7H
0000,0000

OES8H | XICON 0EFH
0000,0000

0EOH| 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 0CFH
0000,0000 | xxxx,xx00 | 0000,0000 [ 0000,0000 0000,0000 | 0000,0000

0COH P4 ADC_CONTR | ADC_DATA |ADC_LOW2 [0C7H
x111,1111 xxx0,0000 | 0000,0000 | xxxx,xx00

0B8H 1P SADEN OBFH
xx00,0000 | 0000,0000

0BOH P3 IPH 0B7H
1111,1111 0000,0000

0A8H 1E SADDR 0AFH
0x00,0000 | 0000,0000

0AOH P2 AUXRI Dont use 0A7H
1111,1111 xxxX,0xx0

098H | SCON SBUF 09FH
0000,0000 | XXXX,XXXX

090H Pl P1_ADC EN|097H
1111,1111 0000,0000

088H | TCON TMOD TLO TLI THO THI AUXR 08FH
0000,0000 | 0000,0000 | 0000,0000 [ 0000,0000 0000,0000 | 0000,0000 | 0xxx,xx00

080H PO SP DPL DPH PCON 087H
1111,1111 | 0000,0111 | 0000,0000 | 0000,0000 00x1,0000

0/8 1/9 2/A 3/B 4/C 5/D 6/E 7/F
m{i%iﬂ: Kﬂ{jﬁiﬂi
R WAl RS 8 BBk 1 A o] LAHEAT A #84E ,  ASBRUE M 8BE R (AN 1T LA AT AL #R4E
48 LFRERIIB05 1 WL A IR 3 13922829991  STC90CS8AD ARSI 1T 8051 # F5 KL L IHF

WARHE: MEECHEBTFARAR &l 0513-5501 2928 /2929 /2966 FEE: 0513-5501 2969 / 2956 / 2947



FSTCEJT M : www.STCMCU.com QG N /BFR & 7k F(13922809991)  Tel: 0755-82948411  Fax: 0755-82905966
~ o
%% IR T IR, R AR Lo | A
PO Port 0 80H | Po.7 | Po.s | P05 | P04 | P03 | Po2 | Po.1 | Po.0 | 1111 1111B
SP HERR TR E 81H 0000 0111B
DPTR |DPL|  HdEdREF(K)  |82H 0000 0000B
IDPH|  #ufskét (i) 83H 0000 0000B
PCON MR %5774 | 87H [sMop|smopo| - | PoF | GF1 | GFo | PD | IDL | 00x1 0000B
TCON SEI BREE 247 2%  [88H | TF1 | TRi | TFo | TRO | 1EI | 1T1 | 1EO | ITO | 0000 0000B
TMOD %N%&Iggﬁﬁ%}ﬁ 89H | GATE| o | M1 | Mo |GaTE| ¢ | M1 | Mo | 0000 0000B
TLO € I 2R01K8 AL a7 /728 |8AH 0000 0000B
TL1 JE I 2R 1IK8 AL 27 f7 4% |8BH 0000 0000B
THO M 250580 7 /7 4% [8CH 0000 0000B
TH1 ST 35 18 AL 27 74 |8DH 0000 0000B
AUXR B AT S8EH|uaRT P1| - | - | - | - | - |EXTRAM|ALEOFF | xxxx xx00B
P1 Port 1 90H| P17 | Pr6 | P15 | PLa | P13 | P12 | PLI | PLO | 1111 1111B
Pl _ADC EN | f¥P1Lx{ENA/DII | 97H ADC7P17|AD(',7P16|ADC7P15|ADC,7P14|ADC7P13|ADC7P12|AD(',7P11|ADC7P10 0000,0000
SCON B2 7% | 98H | SMO/FE | SM1 | SM2 |REN | TB8 | RB8 | TI | RI | 0000,0000
SBUF O ma | 99H XXXX,XXXX
P2 Port 2 AOH| P27 | P26 | P25 | P24 | P23 | P22 | P21 | P20 | 1111 1111B
AUXRI1 L e | A2H | - | - | - |cr2| - | - | DPs |xxxx0xxOB
IE TR EEE | ASH| EA | | ET2 | ES | ETI | EXI | ETO | EX0 |0x00 0000B
SADDR | MALHsHESS #2517 4% | A9H 0000 0000B
P3 Port 3 BOH | P3.7 | P3.6 | P3.5 | P3.4 | P3.3 | P32 | P3.1 | P3.0 | 1111 1111B
IPH pi 08 S 2% 25 A7 44 | B7H [PX3H|PX3H | PT2H | PSH | PTIH | PXTH | PTOH | PX0H | 0000 0000B
P AR SE A ESE | BSH| - | - | PT2 | PS | PT1| PX1 | PTO | PXO |xx00 0000B
SADEN | MALHbHEFEAR 27 4745 | BOH 0000 0000B
P4 Port 4 COH| - |P46|P45|Pad|Pa3|Pda2| P4l | Pso [x1111111B
ADC_CONTR| A/D¥E#uiz# %7 f72s |C5H| - |ADC_SPEED1|ADC_SPEEDO|ADC_FLAG|ADC_START|CHSZlCHSl|CHSO xxx0,0000
ADC _DATA A/D%ﬁi%%%ﬁ%% C6H 0000,0000
- =181
ADC LOW2 A/D%Tﬁ%%%%ﬁ%% C7H xxxx,xx00
- 24
T2CON TunigiﬁiEWrZ sy | TE2] EXF2 [RCLKTCLK[ EXEN2 | TR2 |2 | ¢PRE2| 1000 0000B
T2MOD | Timer/Counter 2Mode |COH| - | - | - [ - | - | - [T20E ] DCEN | xxxx xx00B

SRR RII8051 B LT A 7]
FEBURHE: 7 3 U R T AT PR 7]

IR AR S 13922829991
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= pos
e sk i s bR K FF 5 Lsn 55t
RCAP2L Timé’;; i‘l’r‘;nie; Vi II;;SZ“V CAH 0000 0000B
RCAP2H T‘mce;; (tif’r‘énlfgﬁ g;lt‘;ad/ CBH 0000 0000B
TL2 Timer/Counter Low Byte| CCH 0000 0000B
TH2 Timer/Counter High Byte| CDH 0000 0000B
PSW FRRETZF% |DoH| cv | ac | Fo | Rs1 | RS0 | ov | FI | P [0000 0000B
ACC EINES EOH 0000 0000B
WDT CONTR| & [ % /7% |EIH| - | - | EN.WDT | cLR_WDT [IDLE_WDT] PS2 | S1| PSo |xx00 0000B
ISP_DATA | ISP/IAP ##fi#7 /74 | E2H 1111 1111B
ISP_ADDRH | ISP/IAP 8tk 27 7 4% | E3H 0000 0000B
ISP_ADDRL | ISP/IAP {&8 i Huht 25 77 4% | E4H 0000 0000B
ISP CMD | ISPAIAP & #fras |BSH - [ - T - T - - [ms2 [ mst | mso Jxxxx x000B
ISP_TRIG | ISP/IAP s & filk #4745+ | E6H XXXX XXXXB
ISP_CONTR | ISP/IAP¥:#i2:478% | E7H [ISPEN|SWBS|SWRST| - | - [ w2 [WT1] WT0 |000x x000B
XICON Auxm(?ry Interrupt | pepr | pxa | Ex3 | 1E3 | 173 | PX2 | EX2 | IE2 | IT2 {0000,0000B
ontrol
B BE 7o FOH 0000 0000B
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T T B A R R 805 18 AL [ — L AT B
1. BFITHERPC)

FRIF T BB PCEY) I R AT, AJE TSFRZ . PCFK1607, J&& 1 TH k& HITE 44
G ) 2 A7 2e . B ML EFERE AT JS, PC=0000H, 5% 5 A HLNFE T () % B e FF G AT 72

1

s

2. Z2MI[(ACC)
RINEFACCEBO5 1 HL  HLA i FI A A7 8%, Il 54FA. W TS AR g iz
FARAE R e AR

3. BEF=s

B A7 e fE eV M BRykis B i 5 BN g ATC &1 . MUL  ABHE A4 BN 28 AR 27 47 28 B
HISAL TR 5 HUkH e, FrfF i 160 e f R = 1 A AEAT, = F A EB . DIV ABFE 4 HIB
FLLA, BEBFRAEMAEAT, RBUFBAEBT . 2 ASBIE /] LA 1B FH B (2 27 11 8% .

4. BFRESEPSW)E1EE
SFR name | Address | bit B7 B6 B5 B4 B3 B2 Bl BO
PSW DOH name CY AC FO RS1 RSO ov F1 P
CY : tR&fL. BATINEZEN, AHm A BIBTAI A B, BRBAT IS B m A S AL,
CY N1 RZ MO
AC : HHIEENAL . HATINEEHES, MBI A RN, SRPATGEIE HBIA AL, ACH;
R N0, VBB bR EACH) B B2 7 TBCOM N s B A %
FO : HP4REA0.
RS1. RSO: T AEZFAEa2HIEFES7 . RSTI. RSO:  TAEZ RSl fefr. WF&

RS1 RSO HTAEH ) TAE 2 A7 25 4L (RO~R7)
0 0 041(00H~07H)
0 1 141(08H~0FH)
1 0 244 (10H~17H)
1 1 340 (18H~1FH)

OV : i bR &G
FO : HFP#FRENL
Bl : {RE{L

P FHEFREN. ZAEESIELARIL B INSRACCT L AN A M. R B ngtaccH LA
BONEHL WPEL, 24 EN2EACCH AN BN E (50 I, PAZ A0

ERECKI8051 5 ML H A W] I AR ST RE: 13922829991 STC90CS8ADA S 1T 8051 H 5L ismd 5]
R ml ESH T AR AR HHL: 0513-5501 2928 /2929 / 2966 FEE: 0513-5501 2969 / 2956 / 2947
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5. TR ET(SP)

HERRFRET R — AN B A A7 88 . T HR s HHERR TS AE N SERAMBR R I B . RGBS,
SPHIHALALOTH, fH A3 HEAR S SE L HOSHA LI 4f, 5 RE0SH~1FHH Lyl 8 T TIEwfFded
1~3, AR R RX X, 5 i SPAE 2048 A80HEY B K FME A E . STCO0CS8AD 5
G R AL AR R ) B AR, R B IR N HERR S, SPIA R K.

6. BIEIEET(DPTR)

BPE a5 (DPTR) & — 1640 % Fl %47 2%, mDPL ({K84L) AIDPH (7 84%) 4H ik, sk /2
82H (DPL, ik 71%) F183H (DPH, =#1%) « DPTRIZAE ZL805 14 - ME— 1] LA EL B2 4T 1645 #4175 A7
P2t T 43 596 DPLIA DPHA% 715 1 AT 45 STc9oc58AD/%ﬁJ$)#HL7ﬁﬂﬁ/\164‘15’3%&?&%%+DPRT0
FADPTRI. 3X P AN EHE 48 5T L FH (R — AN bk 2 (), n] i i v B DPS/AUXR1. 0Kk £ 5 AR B A A 1
HARTEE

STCI0C58AD £ 418051 HL AL WEHETRAT HiikTh it 27 17 9%

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

0: DPTRO is selected DPTRO#Y % £¢

1: DPTR1 is selected DPTR1#¥ 1% £%

5 B WA A 16-bi t B MEF8 %, DPTRO, DPTR1. 24DPSiEFEA7 Jy0It, 1% BEDPTRO,
MDPSIE SRS NI, E£EDPTRI.

AUXRIFFIR DI B8 25 A7 2%, AL T-A2HE T, oA 2 AN BT Bl A 7R i A PRI V7 ). {5 B FDPSAz
AL Fbit0, MO AUXRL 2 A7 2% H INCHE 4, DPSHLAE 23 S e, FHOZE i 1 3% 1748 A0, BV AT SEELXN
HOHETEET O PR D 46k

VAN RS e
BTG RR IR T BE A A7 A 0 X
AUXR1 DATA  0A2H

MOV AUXR1, #0 : IEISFDPS N0, DPTROA %%
MOV DPTR, #1FFH - B®DPTRO N 1FFH
MOV A, #55H
MOVX @PTR, A ;F% IFFH ARG B A 55H
MOV DPTR, #2FFH : BEDPTRON2FFH
MOV A #OAAH
MOVX @PTR, A K5 2FFHER G B A0AAH
52 SERIR 8051 8 A WL THA ] I AR ST HE: 13922829991  STCO0C58ADZ %! 1T 8051 B F ML Sr 46wy
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INC AUXR1
MOV DPTR,
MOVX A,
INC AUXR1
MOVX A,
INC AUXR1
MOVX A,
INC AUXR1
MOVX A,

#1FFH
@PTR

@PTR

@PTR

@PTR

. MFDPS AL, DPTR1IA 4%
: BDPTR1A1FFH
EDPTRLEOHE 5 5145 6] (1) LFFHEA T IR N 2%, BN 2$AZE 55H.

- BEEFDPS A0, DPTROA 44
s BEDPTROZUHE 5 41 45 7] FO2FFHER TG A N 25, BN AFAZE H0AAH.

. IISFDPS A1, DPTR1IAG %%
. EDPTRIBNE FR4H1E 7] i LFFHEA T A0 N 25, BN 2sAZE Ay55H.

- BEEFDPS A0, DPTROA 44
s BEDPTROZUHE 5 41 45 7] FO2FFHER TG A N 25, BN AFAZE A 0AAH.

SRR RII8051 B LT A 7]

IR HEAR SRR 13922829991 STC90CS8ADA S 1T 8051 H )y ML i 53
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F4E STCIOCSSADARFI B EHEII/OOLEH
4.1 VOOBZMARHN TIERA KA ENDE

VoOfc &

STC90CS8AD R H . HLAT A /O 1044 GRriaPA 1) A5 2Rk TAESRAL: #EXUR H /59 Ehr (b
HEQ05 L AR ) AR IhBE. STC0CS8AD Z 41| Fr HLIKIP1/P2/P3/P4 I HL B A 5 ke
KU /85 Edr (B4E8051(I/O ) #=X, POD e EMERFRE L. POO/ERSET BH
i, AR EdiE B, YEANT/00 R, FN10K—4. 7K 47 B bH .

STC90C58AD 15V ER - HLITIPO 1 4 FE FEIAL e K o 1 2mA, AT /O 1 A FE A e KA 6mA
STC9OLESSAD 3V R v AL (1 PO 1 Y #E FELIAT S K o 8mA, AR L /O 1 R FL L 45 K A 4mA

4.1.1 EXE OMEEE

UL 1 2K TR0 T VR Eh R A T TR 75 T B LT AR R A o R R 4 1 4
A L BREDRE FRE, FoVFAMs B R AR, S I OIS, T RIIREh SR T,
TSR 24K 1 MR o TR 1 3 b i A AR R 7

T3/ R R, A1 ERRRERN “5B bR, MO% AR H ol A 5 b
JOLRFAT . M b R S A Rl Hh A VRO L A L S 31 BV H A LT £ S s
BRRBNCN, 55 R “HE h MR TRIRA, A TR SRR IS, S E
WA ZBUA JE 05 T HE HELIAR B 745 5 L P P e 80 ) TAS FRLFE DA R

B FRART, B RIS R, M ORBEN T I, MRS, XA
F9 i AR SR B ML B b i T

W3 R RARERRON BB A7 . 4B B2 OB LRSI, XA b R SR e X
1B AR OB LR e, 4% A R LI, 3 b T T 224N b DL 31 DR B i |-
BT

WL 13 R TR

24~CPU
I S I

0
” 5 I
D/{mﬁ;&?}g—l >o L7 AT 41 2mA
(POIT), fti i Akt
AN F 4
YN C R ' %Wm%wﬁ?&
{HEXL 4
54 AIRBLRMIS0S R P HLEH A o T HOAR R 13922829991 STCO0CSSADZAY IT 8051 HFHLiF SC I
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STCOOLES8AD R 51 #F HL3Vas 1, Ui R ARSI N _ESVAELI, R 247 i A 51 IR
[Vee, XFEFBHESMITIRMEM. Bk, @BCAEAEHR AR b [ 3V R HL 51 N5V
MU, WA A6, BRI PR, BUR B RN BRSO AR R R

HEX [ AT — AT e

XU LR AMRIRAS |, 28y 1, A Al SR AN IR A AR

4.1.2 FiRmEEE (P00 LBEEMNFLTHRIER)

PO L EA G4 TR, HPOEMIEL/0O8S, FAMN10K-4. 7TKF) Edi B fH, 2P0
EIE bt/ B S S R, R A BB R

MO RABAERE N0, TR R ERREE . UE AN ER T, XMEE
TG AN LR, — i@ ERHAMERIVee, WRAMNEA FR B, JRRMIIT/00EE 4
BRIRAS, B b g A B A IR A T/0 R al VR A NT /0 o X Ah 5 2T $7 -5 X ) 1A
Ao i 2GR B N R .

FFiR G A — AN TP H] HL

FEFLIA AT R AZ 12mA, i H AR

(WEEPE e/ {>c |

HAHE <

TR g
Tt (PO _E i R AL 5 T IR a)
R 1/01 N FHE R S I
SEI R/ O E IR, J5 KL
AT T/0 1 FARAZ F e A AR ARAS I, AR, SERRBUA R, B b B — R E W]
PIOM1THI805 L8 A HLIE BE AR T, BRAF AT IR AR 18- J5 SL B SRAMERIR S, i i 1
SR A B AL R, BA AT REIE RN, IR B VA R A SR B B R AL R R N L B2 T
PEFRASERS, FEmbxt 1.
A LESEERAA IR, bz B BEAEOK 1
A7 L8 S AP I AENPN = AR, A I Er e B, LS pl B 25 KR, T/0 RN 1
e DNHEE

USRS IR T, R
RINA L E IXSHLED & Y — AR B A BRIt B BEL, Z 01K BA_E R PR HE B, /bt B
In470RKHE LA L

FRECKI805 1 # ML TH A 7] I AR ST RE: 13922829991 STC90CS8ADAF 1T 8051 Myl iem 55
R ml ESH R T AR AR HHL: 0513-5501 2928 /2929 / 2966 FEE: 0513-5501 2969 / 2956 / 2947
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4.2 KX/ BRI IIRE T F R RV A A, P4CIRY{E A

X+STCI0CH8AD R F| ¥ Fr HLHIPA L IV 18], ARl V5 18] & BRAGOP1/P2/P3 10, FF H w4 F-4k,
P4 ECOH.

P43 I AEAEESD , PAT PR —fr bl Sk, Aok T
(A - P4.6 P4.5 P4.4 P4.3 P4.2 P4.1 P4.0
o7 Hu ik C7h C6h C5h C4h C3h C2h Clh COh
CiEs:

#include<regbl. h>
/ASTCHT A FE T #RA] R AL B A b Sk i/
[T R IR T R A7 A7 a4 T J7 U B bR AT/

sfr P4 = 0xc0: /%CiE = 0 HHPA L 4k T B 27 A7 S Ml ik /
sbit P40 = 0xcO; /*CiE = rh A BIP4. O 1z Hhdik/
shit P41 = Oxcl; /%CYE = A P4, 1Oz ddlk*/

shit P42 = 0xc2;
shit P43 = 0xc3;
shit P44 = Oxc4;
shit P45 = 0xch;
shit P46 = 0xcb6;
/%L APARICEE = Hhuhk 75 B/

void main ()
{

unsigned char idata temp = 0;

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

}
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COIES
P4 EQU 0COH ;or P4 DATA  0COH
P40 EQU 0COH ;or P40 BIT 0COH
P41 EQU 0C1H ;or P41 BIT 0C1H

P42 EQU 0C2H
P43 EQU 0C3H
P44 EQU 0C4H
P45 EQU 0C5H
P46 EQU 0C6H

;LA B P4k 75
P26 BIT 0A6H
ORG 0000H
LIMP  MAIN
ORG 0100H
MAIN:
MOV  SP, #30H
MAIN LOOP:
MOV A, P4 ; Read P4 status to Accumulator.
MOV  PI, A
MOV P4, #0AH ; Output data “A”through P4.0 - P4.3
SETB P40 ;P4.0=1
CLR P41 ;P41=0
SETB P42 ;P42=1
CLR P43 ;P43=0
SETB P44 ;P44=1
CLR P45 ;P45=0
SETB P46 ;P46=1
NOP
MOV  C, P46

MOV P26, C
SIMP  MAIN_LOOP
END

¥F: STCI0C51RC/RD+ / STCIOLE51RC/RD+Z F [FIP4 O Hu ki 7EESh

ERECKI8051 5 ML H A W] I AR ST RE: 13922829991 STC90CS8ADAF 1T 8051 ¥ jyHlhciees 57
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4.3 STC90C58AD R 5|2 H#lALE/P4.SERIFNIE E

STCI0CH8AD & 41| B B WLIFIP4. S IRIEI{ET/011, Wl # s FAEALES I, R\ 2 F1EALE
B, WA HEARP4. 50, FAERFA R ESTC-ISPYRFEZS FHALE pinikE N AME
P4.5, TEREH PR I AESTC-TSPYmFE A% % BB A B 2 NALE pin. HAREE 1 KT
IN:

BIR | SENTE | B TE | ATICER | 2@ | 1se new >

RFEtBINEE G C REftaxE T ¢ BluxEi A

BT R RR D R R A
ALE pin o HITRFL S € {54 ALE pin

THEDESER ¢ Es O m SETHEmEG [ -]
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4.4 —FpEE = AREYEHI B BR

Vece

10K(3 3K~10K) ﬁ

15K(3. 3K~15K)

W EdiaEs], @Uon Ed AR 1(3.3K~10K), AN L4 B fHR1(3.3K~10K),
FIYR2IEIE 15K LA F,

4.5 BEEHBEHRBERSFEIV/AAVEHIVOOEE

SVERF RS VAS I NI, Bh 1 S3VEF AR Z AN T 5V, AIFEZI/00 kR —ANE
B, B SRy . ANBE S R T R AL LAE R RR L, T/00FE N B
HoF, BTRLEEL/OEPRAS 2 R T AMBME 5 BRI S8, I/0DA#4AL7E0. 7V, /MT0.8V
I} B LR T/ 0 FRR A AR B o

avig L or i D——DX] sh AL 5

VR B VER M A RS U B, AR IESVER AR AN T 5V, W —NPN=REFEE, H
R .

ET/00

5V

10K

3V LSBT0 O/ |Z — j

1 SVEI/ON
2K

STCO0CS58AD R F|5V . F LS. 3VARERT, ARF1LS. SVEMFAR A T 5V, TlKAHR 5V
B HLPO E 2% B —N0~330Q ) BRI H B 333 VS /O 1, AN 193, 3VERAET /00 4R Am10K |
Fi HLPHF3. 3VER I Vee, XFERHLERS. 3V, [RHLSFEROV, MAKE —ER.

3.3V
10K
0~330Q
STCI0 R 5V AP0 [ —e 3. 3VaRfFI/0H
ERECKI8051 5 ML H A W] I AR ST RE: 13922829991 STC90CS8ADAF 1T 8051 HjiHlhciies 59
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4.6 VOO EIZIREILEDIRLE N A& K E

] PLO/TZ/ADCOU Vee
[=]pr.mex/apct P0.0
[r12apc2 PO.1
[]r13/aDC3 P02
[ r1.aapca P03
[Jp1.5/aDCs P0.4
[p1.e/aDCs P0.5
[E]pr.7/apC7 P0.6
o ]rst P0.7
[ ]rxprp3.0 EA/P4.6
[ xprp3.1 ALE/P4.5
=] NTorp3.2 PSEN/P4.4
[=iNtips3 P2.7/ADI5
] rorp34 P2.6/AD14

15 | T1/P3.5 P2.5/AD13
[ wreps.e P2.4/ADI12
[Trop3.7 P2.3/ADI1
[E]xraL2 P22/ADI10
o] xTALl P2.1/AD9
0] Gnd P2.0/ADS

1/0
1/0
1/0

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

R1-RSPHAE
SNATORK b

R1] |R2] | R3] |R4| | R5| |R6] |R7] | RS
a c el f] gl dp

H.H. 0.5

COML| com2[ CcoM3] com4

R2 R3 R4
471 471 471]

R1
471
/0 1/0

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

1/0 1/0

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

WATBL— R R i e He v 4 BL a3 2B

STCI0CH8AD [FI5VER F HLIKIPO 11 [RIHE FEL It £ KA 12mA,
HABT /01 (1738 FL YL g5 K 6mA
STCYOLESSADIFI 3V Fy HLIKIPO 11 [ 7E FEL It £ XA 8mA,
AT /011 ) HE H I e R N 4mA

1/0 LED1 /
1/0 LED2 /
1/0 LED3 /
1/0 LED4 /

1/0—r—m2s/
1/0—R6— b /]
1/0—RL— ¢ /]
I/Oi:l—d/
1/0—R— ¢/
1/o—RI— £ /]
1/0—Rll—y &/
Lo—R2— dp/]

R5-R12 Ha [H BHAE 1K

N—

VCC

COM1| COM1| COM1

I/0 s A F R sh 4 3
H W B0 5 5 2 o % ]

SERIR 8051 8 A WL THA ]
PR 3 E SRR T PR A
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ML 0513-5501 2928 /2929 / 2966

STC90C58AD % 1T 8051 i Ml iR Eg
FEE: 0513-5501 2969 / 2956 / 2947



FSTCEJT M : www.STCMCU.com QG N /BFR & 7k F(13922809991)  Tel: 0755-82948411  Fax: 0755-82905966

BT TR

51 St/

FHEJT R A SR 4 AN AT B (4. kT S T AR (R VR A
fodt. SRR R EE A, SRIER A RO HL5E 2R . 7ESTCRE A HLe 1 T by 5 AT R
W

BYASIIES S5
© HESUE
o[RS
o AfAAR L

HARE Tk

A3k

(VASSIR

5.1.1 yZBIEut

SEHPFHEWARSLRIEL, BRI A EEA T HiRA B S F i E R, KA
Iy

. MOV A, #70H

IX 23 R T BE W ST RN TOHAL 12 1) B gsArh

5.1.2 HESut

EEETFHTT AP, 5 BRERIRS RSN St HETa07 ARGk
BRIk I Re A7 2 . N B R A s AN M kb 22 18] . HE e Rk o i 27 A7 2 AN A7 Mk 2% 1a] X R
BT U7 51

. ANL 70H, #48H

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

5.1.3 (833t

8] % F-hE R FROBRRIT AN “@” FrokeFon. B, BRI RIBHEZ40H, WEEIREE
it #40H . T BB & s 955H, AW NE4:

MOV A, @R1

FEHHESSHAE L B BN as

ERECKI8051 5 ML H A W] I AR ST RE: 13922829991 STC90CS8ADA S 1T 8051 H WLl Cismd 6]
R ml ESH T AR AR HHL: 0513-5501 2928 /2929 / 2966 FEE: 0513-5501 2969 / 2956 / 2947
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514 FEHEFU

ZAF A RN IE E ) TAEZF A7 28 RT~RO. R IN#5A. WA ZF /7B, Hubk 25 /748 Fldk fi7.C
AT E . o FAE S RT~ROH IR 2SS K307%7x, ACC. B, DPTR AN A7 CRa & 7E4R
g, Rk, FAgsFHEtB A R E Sy .

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

f1: INC RO :(RO)+1 — RO

5.1.5 HExT St

AN FHE R R P RS PO I S IE 518 25 7 WA U,  Has e TR
AR NE, HR bR MR B b, PO Y RTE AR AR b hE, 84 A
HIER WAL E. BT B Kb A FPCR e b =, A BLUX A -0k 7 R A X 5
e RS, TR RINTEE N+127 ~ —128. XFi b AR FEEH T B4,

. JC 8OH  ;C=1 Bk¥%

FoRATABINICNO, WFEF T EERPCHBINBEANE, BIAERE., HHAACAHL, WELPC
WP 2 e o SR, N WA 580N G AT 15 2 B 45 AR N Z 848 B fHuht.

5.1.6 ZTTHEFHE

TR FHE T A, IR IRAERIRE — M7 RIS (A bk %5 A7 4% . A2 hE TR,
ot HAR L AR, Hgh RAEABAEEhk . AL 27 47 25 A5 Fp v B A PO L b 27 47 2%
DPTR.

an: MOVC A, @A+DPTR

TR RINGEA N A7 ds, LA 525 77 2DPTR AP (1 N AN, FLE5 R A vtk
bk, B IZ AT BEOE N RANARA.

5.1.7 (LSt

AL T hk 2 Fi e — S P R A7 fifs 2 RAMANRE 2K T RE B A7 28 AT AL R (R I -0k o 7EHEAT AL
BAERS, BT REALALCIE AR AE Bngs, AR E A Bz thhl, ARG HRIE
T M O ZA BT A A o Al 5 7 B S i T b s & —FF, BBl ERAE
N CAIX 4y, A FH A Ry

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

62 AERIRKII8051 5 LT A F IR 3 13922829991  STC90CS8AD ARSI 1T 8051 # F5 KL L IHF
WARHE: MEECHEBTFARAR &l 0513-5501 2928 /2929 /2966 FEE: 0513-5501 2969 / 2956 / 2947



FERSTCHE JT M : www.STCMCU.com BI85 N /BF & i Bkk-T-(13922809991)

Tel: 0755-82948411

Fax: 0755-82905966

52 lRSREDEEL

———— 5805 145 & AR 7E 2 HE A

R FRINRE 2, STCO0CS8AD R FH FrHIIE 4 RGEA] 4 -

L Hafin a8 4
2. FARBAE IR S
3. WA IR L
4. RIS IR 2

/7 AR B R K e A
5. RTERIMEISES . 4 12TI8051 |[STCO0ZRFITE6THIR,
B S R INER A R F W T RITR. o bt
T8 PAT BT T I b || B 482 04T B 7 B
B % SR 4 l ¢
e . F5 | 1285 6Ihf £ ElIEES
ety HREL | Eans] e o
MOV A, Rn AATEE NN IEN BRINAR 1 12 6 21
MOV A, direct EL3E B 50 B BAE IE N BRI 2 12 6 21%
MOV A, @Ri EHZERAM R ) 5 16 N BRI 2 1 12 6 2
MOV A, #data DALY NEYIE 2 12 6 24
MOV  Rn, A FINAE N IEN G AL 1 12 6 21
MOV  Ru, direct B B bk B0 R AR ON B A 2 24 12 2%
MOV Rn, #data AL eE PN 2 12 6 2%
MOV  direct, A IR RS v NIE k3 b R 2 12 6 2%
MOV direct, Rn P AT4 N 7¥IE N B L T 2 24 12 21%
MOV direct, direct  [ELEHBIL L0 B IE N 5] — AN B L 5T 3 24 12 2%
MOV direct, @RI [[W3ZRAMA [ Ediis N Btk 5T 2 24 12 21%
MOV direct, #data |37 BI0% N BELE AL T 3 24 12 2%
MOV~ @Ri, A SIS A 253 TR SERAM B T 1 12 6 2
MOV @Ri, direct [ 3EHbE B8 ST EH 3% N I FERAM A ST 2 24 12 21%
MOV  @Ri, #data |37 RPH0% N (A 22RAMER T 2 12 6 21%
MOV DPTR#datal6 164737 B4 N HhE 75 47 3% 3 24 12 21
MOVC A, @A+DPTR (DADPTR A& kil A5 1l -3k 8 0 b (O B 16 N B % 1 24 12 21
MOVC A, @A+PC  [PAPCy Btttk AR 1l F- 1l 5 0 Hh B i N B8 st 1 24 12 2%
MOVX A, @Ri G245 EAEAMITH YT ERAY, (8firtbdl) AN Ehnes| 1 24 12 21%
MOVX A, @DPTR |48 FYEAMEIN v NS FERAM, (161 HhHE) Sk N R N#:| 1 24 12 243%
MOVX @Ri, A FndikiZ i EAESMTE) AT RERAM (8f7 i) 1 24 12 2%
MOVX @DPTR,A  [BRf0&H&@ 4 AL A9 ERAM (1667 HihE) 1 24 12 2%
PUSH  direct ELF b B T P R RO TR N MR 2 24 12 21%
POP direcct H B2 B 4 R T 2 24 12 21%
XCH A Rn 25 A7 a5 RNAR A e 1 12 6 21%
XCH  Adirect [EE7: b RS VB | Bt 2 12 6 21%
XCH A, @Ri [HJE2RAM S BN AR A HH0 1 12 6 21
XCHD A, @Ri IR EERAMPFIR - 2715 5 B A 22 46t 1 12 6 2%
ARRECRIN805 1 LA ] I SRR 13922829991 STC90CSSADZR4I 1T 8051 B HLH R 63

AL MEESRHAE T ARAR
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HAREAERIRS

- . T om LA | et b/ LA [k
et IR . s ol O e
ADD A, Rn |&Affas N AEEN RIN#E 1 12 6 2%
ADD A, direct | FL 3z bR B0 A BRI 2 BUngs | 2 12 6 2
ADD A, @Ri |[A4ERAMAF (S N2 22 1 12 6 2%
ADD A, #data [SZRIINZ]E NS 2 12 6 2%
ADDC A, Rn  |[AFf£4 N 2O I 2] B 1 12 6 21
ADDC A, direct |E fethhl 57 ) S A dE AL NS R nds| 2 12 6 2%
ADDC A, @Ri |[AEzRAMPA 255 HEOL D02 202 1 12 6 2%
ADDC A, #data |S72RIECHBEA7 N 2] Bon g 2 12 6 2%
SUBB A, Rn |RIN&H AT AEHENE 1 12 6 21
SUBB A, direct |8 I1#%H 500k B b ST N | 2 12 6 2%
SUBB A, @Ri |80a%H fE A0 Jk B H2RAMH ) P9 25 1 12 6 2%
SUBB A, #data |BNaea Ao or RI%L 2 12 6 21
INC A EiiEiipl 1 12 6 2
INC Rn AATARINL 1 12 6 2%
INC direct IERES: U RESTwv ID ] 2 12 6 215
INC @Ri B EZRAMER 7T 1 1 1 12 6 24
DEC A EiiE- 24 1 12 6 2%
DEC  Rn Gl 1 12 6 24
DEC  direct IERES: b RS | 2 12 6 26
DEC  @Ri B FERAMER. TG 1 1 12 6 2
INC DPTR  |[Hhhl 25 A7 #3DPTRANL 1 24 12 2fi
MUL  AB A3 LAB 1 48 24 21
DIV AB AR PAB 1 48 24 2%
DA A by iF i el B 1 12 6 2%
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WARRIERIR S

e P FAT| 120/ HLEs A | 6 B/ HLER | AR
et PHHEGA w | mprEe s | mpE |t
ANL A, Rn ZIna S A A« 5”7 1 12 6 21
ANL A, direct Zngs S EE Lo ¢ 57 2 12 6 20%
ANL A, @Ri ZUnss 5aERAMBICH «“ 57 1 12 6 20%
ANL A, #data SN SILEEA ¢ 57 2 12 6 2%
ANL  direct, A IR NIRRT i1y B 2 12 6 21%
ANL  direct, #data [E#HbbEFICSEIEH « 57 3 24 12 2%
ORL A, Rn PN AR ¢ B 1 12 6 2%
ORL A, direct BUNgs S EEE b oo ¢ B 2 12 6 21
ORL A, @Ri ZUhnas SR ERAMALTA « Bk 1 12 6 21
ORL A, #data EIE- SRR (@) B 2 12 6 21%
ORL  direct, A IEEES:INIRESIVESE i1 Bl 2 12 6 20%
ORL  direct, #data [E bk c 5 ZEIEH « 8” 3 24 12 2%
XRL A, Rn ZINA S AP ¢ RE 1 12 6 20%
XRL A, direct ZUngs 5 EEMNE R ITH ¢ R 2 12 6 21
XRL A, @Ri SINER S A BERAMEE JTAH « Spak” 1 12 6 21%
XRL A, #data SINER SR ¢ REl” 2 12 6 20%
XRL  direct, A Bk TS Bnas AR ¢ ek 2 12 6 20%
XRL  direct, #data [E bbb e 5 BB “ Fak” 3 24 12 2%
CLR A ZnesE “ 0”7 1 12 6 21
CPL A EQIE- >~ 1 12 6 21
RL A RIMEEI 1 12 6 21
RLC A RN AL ALIEER A 1 12 6 2%
RR A FINAE AR 1 12 6 2%
RRC A A AL ALE A 1 12 6 2%
SWAP A FMERP AT e 1 12 6 21%

SRR RII8051 B LT A 7]
FEBURHE: 7 3 U R T AT PR 7]

IR AR S 13922829991
Sl 0513-5501 2928 /2929 / 2966

STC90C58AD %41 1T 8051 Hu )4 ML C 467 65

FEE: 0513-5501 2969 / 2956 / 2947
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PR K48 &
ACALL addrll #xy (D A TRER 2 24 12 2%
LCALL addrl6 KA 7 3 24 12 2%
RET TEFr ik ] 1 24 12 2%
RETI w7 3% [ 1 24 12 2
AIMP  addrll “uxf (R % 2 24 12 2%
LIMP  addrl6 K 3 24 12 2%
SIMP  rel XS 5 2 24 12 21%
IMP @A+DPTR AEDTT-DPTRIF) [ H2 54 8% 1 24 12 24
1Z rel ESIIEATNE S 2 2 24 12 21
INZ rel RINFEEEE 2 24 12 21
CINE A, direct, rel |RIN#&5EEMALA R, THENERE| 3 24 12 21
CINE A, #data, rel  |RIN& S50, AMHSE N 3 24 12 21
CINE  Rn, #data, rel [FFf7a8 5 RIBLE, AHHENHER 3 24 12 21
CINE  @Ri, #data, rel |[AJ4RAMBEC S SLEDELLLE:, AR | 3 24 12 21
DINZ  Rn, rel TR, ARRER 3 24 12 2%
DINZ  direct, rel (B e, R 3 24 12 21
NOP THRAE 1 12 6 2%

A RAR B AR RIS

2o
BHE A e B

120 s /8% |6HF 4/ BLAS g
AT T B | BT RE e BT
12 6 2
12 6 21
12 6 2
12 6 2%
6
6

il

CLR C T E AL 1

CLR  bit TEOE B hE AT 2

SETB C FERBL DDA 1

SETB  bit B B AL 2

CPL C HERLA SR 1

CPL bit LA SR 2 12

ANL  C,bit  [Ffr A B “5” 2 24 12 21

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

12 24

21%

ORL C,bit [N B e kA A “Bl” 24 12 21
ORL  C,/bit  [EAr o FlBLREEH B AT 1 SCHS A Bl 24 12 2%
MOV  C,bit  [BEL#EHHEATIE N AL 12 6 2%
MOV  bit,C |77 N\ B R 24 12 2%
JC rel AL R 24 12 21
INC rel HEALA O #6755 24 12 2%
B bit, rel  |ELfEHL RO 1A FS 24 12 2%
INB bit, el |ELfEHHEA O #4FS 24 12 2%
JBC bit, rel  |ELEHUEEA N UNER S, 1ZA0EO 24 12 24

66 SERIR 8051 8 A WL THA ] I 4 RS8R 13922829991  STC90CS8AD A% 1T 8051 H FrHLrfScis g
WARHE: MEECHEBTFARAR &l 0513-5501 2928 /2929 /2966 FEE: 0513-5501 2969 / 2956 / 2947




FSTCEJT M : www.STCMCU.com QG N /BFR & 7k F(13922809991)  Tel: 0755-82948411  Fax: 0755-82905966

5.3 1548051 H¥135< E X i¥#% (1 3Z&English)
5.3.1 18480518 F #1155 E X iEH#

ACALL addr 11

The: 4ixtiA

BOBR:  ACALLAE & 9T A I Taddrl | SHUTFm b I FORE. ZE0AT %06 89,
HSGHPCIIRIIND, EIAEAPCIRFIACALLIN F— %464, AJFHE160PCHES AN
RISRI AR AR, IR TN A0, #SATPCHE M ASH. ACALLYS
AFVFMT-SRAFEIT B AR, AF— 16 G FAIHE, MR R ELE
FIGFIRAN Dbt . BER% TR0 2 6 M b 1 5 B ACALL J iy 4
FRIMKBIGEFAER T . ACALLI S TEHTHI R 2 A AN AL

2450 SPHIWIUA NOTH, 475 SUBRTNAL T-F2 /5 4714 52 (1034 5SH M b4k, 1
BPATA T HbE0123HAN 45 4

ACALL SUBRTN
AR SPAEH09H, P #FRAMMIEOSHAIOOH B TG 1 N 2570 I N2 5HAI01H, PCIEAR Ky
0345H.

BEKEF®H: 2
WITEER: 2
ZHEHIZRAD: [a10a9 a8 1] 0 0 1 0| [ a7 a6 a5 a4 | a3 a2 al a0
VERE: al0 a9 a8SE 1147 HAxihtaddrl 1FJA10~A817, a7 a6 a5 a4 a3 a2 al a0/Z&addrl1/JA7~AOfT

#{E: ACALL
(PC)«— (PC)+2
(SP)—(SP) + 1
((sP)) < (PCy)
(SP)—(SP) + 1
((SP))«—(PC,s)
(Pcm»o)‘_ RS AR

ERECKI8051 5 ML H A W] I AR ST RE: 13922829991 STC90CS8ADAF 1T 8051 ¥ fiHlh i 67
R ml ESH T AR AR HHL: 0513-5501 2928 /2929 / 2966 FEE: 0513-5501 2969 / 2956 / 2947
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Fax: 0755-82905966

ADD A, <src-byte>
IhEe: ik
BiAR: ADD5 4 1 T 56 Al sre-byte T 2 7 TR 5 VR 0R SR s 4 ) 4w {e A . JF
BERET RZINAT . RIS HER, AT AN E LR ERL, TG
Ly BEINA AN BB AR E N, WIESE . W TE RS A it 7
B, SoRYENEHES R R AT
WIER B oA A A BT BB 7005, B TALE A A i S 6k 7, EOV
F1, BWOVHEEE . (ETA 75 A AR INIZ B RIRH%, OVEARRH N IEE
B AR — 5, R B E A — IR
RSB EIRAE AT 2 4R FhE 720 FFFae Sk, BTt FA8RAE
FhER LRI hE
2450 B 2 hesA I EEE N0C3H(000011B), RO NOAAH(10101010B). 471 1§
L
ADD A,RO
RINFAF R N6DH(01101101B), AHBIEAAR EACKTES, FALFFECHIE H
brEOVHIEL.
ADD A,Rn
BEKE (F): |1
Z#HmAD: [ 00 1 0 [ 1 rrr
#{E: ADD
(A)—(A) + (Rn)
ADD A, direct
BEKE (F1): 2
WITEER: 1
Zi#EHEIRAS: [ 0010 Jo 1 0 1] [ directaddress |
#1E: ADD
(A)«—(A) + (direct)
ADD A, @Ri
BEKE(F™Y: 1
WATEH: 1
RIS [ o0 1 0 o1 1
#{E: ADD
(A)—(A) + (Ri)
68 LFRERIIB05 1 WL A I 4 RS8R 13922829991  STC90CS8AD A% 1T 8051 H FrHLrfScis g

PACEL: FIEESHAETARAR
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ADD A, #data
EOKE ()
WATEHA:
IR 4D -
#BR1E:

[ 0010 Jo100] [ immediatedata |

ADD
(A)«<—(A) + #data

ADDC A, <src-byte>

INgE:
gl

2541

ADDC A, Rn

BSKE FH):
HITEER:
TR
R1E:

ADDC A,direct

EOKE (F1)
PITRHA:

Z HEHIRA -
1#BA1E:

WAL BTN

PATADDCIE A, isre-byte TR 7% AV B0% [ A7 bf  — 0 21 22 n 4%
AL, FHBERET RMEBAR. WIBEESER, BEBTNA A ER, WA IR
HEL, BWNETE; HESEIAMMAER, WEMBEAARE N, HUEE. R
R SHECEEAEI, BRI B A R M As A R A

PUE SIS VA S VRS S5 AT T A AL o = I S VR i 2 VA N A T A & s I R T 0N
H1, {UEOVIEE. TEATA M5 BERE g J %, OVEAL, RRWIAIEE
Bz Ay —5E, SURRASOESC Ay— IEEL.

RIS MR ER RV afh T 720 T8k, BTt S8 meEd
S| I RVAL TS S
% B #s A i85 HOC3H(11000011B), ROMIME NOAAH(10101010B), FEAiFRE
M1, PATII T RS

ADDC A,RO

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

1
1

[00 1 1 [ 1rrr]

ADDC
(A)—(A) +(C) + (Rn)

2
1

[ 0011

ADDC
(A)—(A) + (C) + (direct)

| 0101 ] | direct address

SRR RII8051 B LT A 7]
FEBURHE: 7 3 U R T AT PR 7]

STC0C58ADZ 4! 1T 8051 B (L 45/
FEE: 0513-5501 2969 / 2956 / 2947

IR AR S 13922829991
Sl 0513-5501 2928 /2929 / 2966
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ADDC A, @Ri

BEKE (FH): |
WITEHR: 1
RIS [ 00 1 1 Jo 11|
{E: ADDC
(A)—(A) +(C) + ((RD)
ADDC A, #data
BEKE (FH): 2
ISR [ o0 11 [0 10 0] [ immediate data
#{€: ADDC
(A)—(A) + (C) + #data
AJMP addr 11
Ihee: dixtipbfs
WER:  AIMPIE A H T FE 7 L BIAR N 19 B bk 24T, 2k e R P PAT I FE 2 A=
E, HPCH (WIS Y J5) MIEsShL. EEER7~5M g4 a2
WA BORBEEER H bk AIAIMPEE A1 J5 — 248 2 BB 17345 A T 7] —
2KBHIFE AT T
Z450:  BIFRSIMPADRA TFE /776 85 190123H, 184
AJMP JMPADR
f1F0345H, #AT5E%FE 4 JEPCIEAE N0123H.
BEKE (FMH):
HITEER:
ZEFISRES: 410 29 a8 0] 0 0 0 1| [a7 a6 a5 a4 | a3 a2 al a0
W HAEEAIA10—A8=al0~a8, A7—A0=a7~a0
BIE: AIMP
(PC)« (PC)+2
(PC,o.0)«<— page address
70 LFRERIIB05 1 WL A I 4 RS8R 13922829991  STC90CS8AD A% 1T 8051 H FrHLrfScis g

PACEL: FIEESHAETARAR

ML 0513-5501 2928 /2929 / 2966 FE3: 0513-5501 2969 /2956 / 2947
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ANL <dest-byte>, <src-byte>

IhEE:
1R :

2541

ANL A, Rn
ESKE (F)
HITEER:

Z SRS

#B1E:

ANL A, direct
EOKE (P :
MITRIH:
— 4D :
1A

ANL A, @Ri
BESKE (FM):
WITEHA:

Z SRR
BRAE:

X F A ETERSIEH

ANL5 44 H<dest-byte>FlI<src-byte> T & [P A7 1 & I A T 1848 518
B, IS A B U E<dest-byte> T 1 7€ I B AR R . 1R 2 MBAT A 252
FrEAL

PR E R AR Fe vro Rl SRR . 4 H RIIRAE SOy BInds i, JRfEHn
VARG T, BT, SNSRI GaE. 2 H BB RO B L
I, PR RO DU BN a5 BT R AL

R izdR M TS i DN, BN AR ook BT H o 8
EEAUEIR NGB

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

¥
ANL ARO
PAT 45 52 BN 1 M 442 H41H(01000001H) -
2 H RV E RO AT B S hE BRI, ANLYE 4 Al FSRITAEfTRAM #1708 &

EPERF A7 as PSR AE 5 o BRIl 70K OE RS AR s 2 o R 7 1T R REAZ T
H, hERER Bmas TR A IR RS

ANL Pl #01110011B
B D IRLT A3 215 2

1
1

|0101|1rrr

ANL
(Ay—=(A) A\ (Rn)

2
1

| 0101 |0101| |directaddress|

ANL
(A)—(A) A (direct)

1
1
[01 01 Jou1 1

ANL
(A)—(A) N ((Ri))

SRR RII8051 B LT A 7]
FEBURHE: 7 3 U R T AT PR 7]

IR AT RE: 13922829991 STC90C58AD %41 1T 8051 Hu )4 ML C 467 71
HHL: 0513-5501 2928 /2929 / 2966 fEE: 0513-5501 2969 / 2956 / 2947
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ANL A, #data
BEKE (FH): 2
ZHEFISES: [ o1 01 Jo 10 0] [ immediate data

IE: ANL
(AY—(A) A #data

ANL direct, A
EOKE (F1): 2

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

#B1E: ANL
(direct)«—(direct) /\ (A)

ANL direct, #data
BOKE (F1): 3

WITEHEA: 2

ZHEFIZRES: [ 01 01 [0 0 1 1| [ directaddress | [ immediate data

#1E: ANL
(direct)«—(direct) A\ #data

ANL C, <src-bit>
INgE: XM BRI TEH 5EH
1RB Wi sre-bitR /R /R AL N0, IEEHAbREN; BN, CRFFEAARER
YHPRE AL . EILmIBE ST, BAERGTTR «/” £75RnrE T Hn 35 250t
B FHUATHUS, SRIEAE N IEIRAEEL, (BRI E RO A 20 . %38 S EPAT IR
SRS H A Z AN bR E AL

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

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

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

#1E: ANL
(©) < (©) A (bit)

72 AERIRKII8051 5 LT A F IR 3 13922829991  STC90CS8AD ARSI 1T 8051 # F5 KL L IHF
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ANL C, /bit

BEAKE(FD: 2

ZHHIRAS :
#B1E:

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

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

IhE:
VAR :

245

1 MRV E SO A S 55 75

CINEH J¢ LB MNMEIES RN, iR 8 AR P42 . H bk i i 1
CINEF A I G I M1 A 5 S ImFs EAIPCII Y AT (CEALCINER) T — 25484 1
B AR, i B AR E R E N — AT AL AN T IR E RO B T
SR, WoKGHARREEL, BN R EFE. HEERAR G A 2R,

<dest-byte>Fl<src-byte>ZH G ek, RVF4FFHERR . Bn#an] LLSE A ] B
B0 AR B R AT LA, AR AT [R) B S R AM B n Bl Y 1 TAE B A7 Al ]
D U RVA IR i il s 2/
W RINARAFEN34H, RTE S IEE S6H. 0 N84 741

CINE R7,#60H, NOT-EQ

; T ; R7=60H.
NOT_EQ: JC REQ LOW ; IF R7 < 60H.
;0 /. LY ; R7 > 60H.

MR K AREE L, TR B BIFR 5 NOT _EQAb. # R 2, Itk b
&, A DA E RTE KT 60HIE A2 /N T-60H .

G 1 A 02 34H, A FHE4

WAIT: CINE A,P1,WAIT

WG B bR G IR A T AT, BN B gs (E B oh34H, BIATPL (K EdE A0
S, CInSPUws O RO A A RE, AR FA AN EIEER, B RIPL O EHE
A R340 1E. )

CJNE A, direct, rel

BEKE (F1): 3
BUTREHER: 2
Z I RAD : | 1011 | 0101 ] | direct address | | rel. address |
${E: (PC)«—(PC)+3
IF (A) <> (direct)
THEN
(PC) « (PC) + relative offset
IF (A) < (direct)
THEN
C)«1
ELSE
C)«0
A ERECKI805 15 ML THA ] BT EE AR S RE: 13922829991 STC90C58AD %41 1T 8051 Hu )4 ML C 467 73

AR MIEESHMABETERAR FBL: 0513-5501 2928 /2929 / 2966 FEE: 0513-5501 2969 / 2956 / 2947



FSTCHITMuL: www.STCMCU.com QUM A /BER EME: BhK T (13922809991)  Tel: 0755-82948411  Fax: 0755-82905966

CJINE A, #data, rel
SR (F9): 3
HATEER: 2
Z I GREL | 1 011 | 0101 | | immediata data | | rel. address
#1E: (PC) «— (PC)+3
IF (A) <> (data)
THEN

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

C)«1
ELSE

C)«0

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

IF (Rn) <> (data)
THEN

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

©) 1
ELSE

(©)«0

CINE @Ri,#data,rel

BOKE (F1): 3

MITEHER: 2
THEFISES: [ 1011 Jo 1 1] [ immediatedata | [ rel. address

#1E: (PC) < (PC)+3
IF ((R1)) <> (data)

THEN
(PC) «— (PC) + relative offset
IF ((Ri)) < (data)
THEN
C)«1
ELSE
C)«0
74 AERIRKII8051 5 LT A F IR 3 13922829991  STC90CS8AD ARSI 1T 8051 # F5 KL L IHF
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CLR A
Ihee: JERRZRmaS
WRA: %R HTH RINSAR A S, AEmbsEAL.
2450 B B INgeAm A %4 N5CH01011100B), HATE4:
CLR A
PATIE, ZIN#BIEAE J900H(00000000B).
BEKE (FM: |
PATEHR: 1
RIS [ 1110 Jo1 00
#{E: CLR
(A)—0
CLR bit
Ihge: TEERE ML
YRR: CHbitT A RMALER, WA EM 22 Em . CLRA T b ECEE i v
B S HERINL
450 & O s A5SDH(01011101B), 4484
CLR P12
PATIE, Pl LI 1% B H59H(01011001B).
CLR C
ESKE (F®H): |
PATEHA: 1
IS [ 11 0 0J oo 11
#{E: CLR
(C)«<0
CLR bit
BSKEFET): 2
PATEHA: 1
Zi#EHEI%RAD: [ 1 100 Jo o1 0] [ bitaddress |
#{€: CLR
(bit) — 0

SRR RII8051 B LT A 7]
FEBURHE: 7 3 U R T AT PR 7]

I FARS R : 13922829991 STC0C58ADZ 4! 1T 8051 B (L 45/
Sl 0513-5501 2928 /2929 / 2966 fEH: 0513-5501 2969 / 2956 / 2947
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CPL A
INgE: BM#sARX
WRA:  H BUNBRAR S A EREU, RIECR N TIAIAE N0, JESRNORINIAE N1, %5 AR5
Wi b R AT
2. B RINERAM N ZEHSCH01011100B), HATE4
CPL A
PATE, RN A ROA3H (10100011B) .
BEKE (FH): |1
RIS [ T 1101 Jo1 00
#®{E: CPL o
(A)—(A)
CPL bit
Ihee: WbitrRR AR IR
BtER: FoitE R FRE IR, RUFERACN TR N0, SRR N HHIRE
fr 4352 N FEH . CLRAT T bs B C i frf ml B8 -0k (7.
R Az A SRS o s I RRRAS T4 bitBT AR AR 2 o 143
AF3 R IR, ARG E RO M AR
0. WP DR EE NSBH01011011B), A4E4
CLR Pl.1
CLR P12
PATTENE, Pl 4 1% B 95BH(01011011B).
CPL C
BEKE(F™H): |1
ZHEEI%RRS: 10 1 1 oo 11
#fE. cpL
(€)= (©)
CPL bit
BEKE (FH): 2
ZEHIZEES: [ 10 11 Jo o1 0] [ bitaddress
®iE: cPL
(bit) « (bit)

76 SERIR 8051 8 A WL THA ]
PR 3 E SRR T PR A

I AR ST 13922829991 STC90CS8ADZ %! 1T 8051 H Ml 348w
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DA A

IIRE:

iR

2541

TENNEIBHE 2 G, X RINgs AT -t 5

DAFA R RN A AR B LR RIniis 5 A 8 A Bt it 17 %8 (ADDER
ADDCH54 1 LA FH SR SEBLF S FR4EBCDRS NG, AR B AN 4RI B

WS BSR4 (BA23~020) KT9 (xxxx1010~xxxx 1111) , s ki
&, HHEhEAIAREACHL, IADAFEA MO E] B2 b, LATEAR4AA 4 SO
BCDH(7. #n6ja, f&abim AR, HEafr#iiont, B —E R arfkis, L
o Sa AR SR E L (HTE AR TR SR PE S, AbrE SRR
SRIE.

W HEAARE 9, B EAN I E B9 (1010xxxx~1111xxxx), HEADATE A
fEehnBman, fEmafi A IETRKIBCDEL Y, BEAERIrEL. & mafia ity
H, ME B AR E N, BN, AR ARE . AR ERPRS R TR
ABCDHHE 2 AR K T99, KMDATE A M43 CPUTT LUR B 34T -3k rnikiz
Ho R, OVIREASZRM,

DAL UL EIRAEIE — MBS AN 5E . SEBR b, ARIE BInas4fIpL2eikas
FPSWH AR N Z, DAFROOH. 06H. 60H. 66HINFI R hngs4 b, M Sz3- |
L2

VR WRFTmERA T INEEE, TREE DA A BN i +75 8k
FIB R HONBCDEL, AL, WIERSEHTHAT R ISR, DARAS A S ATy
HI R

WIR B hn#s NS A56H (01010110B) , Fon ik BS6HIBCDIY, 2947943
N ZFN67TH (01100111B) , FonTitl$67rIBCDIS . HEMibrE N1, MRS

ADDC A,R3

DA A
ST AR AT BN, BN AR A RO0BEH, HERLER & FIARIHERL b A b

B, DABUT M, BN 24745 4241 (00100100B) , Fon+
HEHIER24BCDS, HEiE56. 67 bR EZ ARG AT . DATRA S 0EHL
WEEN, XRREAT ke, KA TEB . 561 67 IHIAIN124,

EBCDAS A A &0 - 01HEL99H, 7T LASZHL N1 8ok . s 2 as vl ah{E
N30H (EKor ik H1%30) , 54751
ADD  A#99H

DA A

BN CEB N, BINSeAMEIEAS N29H, BK930+99=129. Ini:Fufrfs i mar
PIBEF s B a8, BI30—1=29.

ERECKI8051 5 ML H A W] I AR ST RE: 13922829991 STC90CS8ADAF 1T 8051 ¥ fiHlhciees 77
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BESKE(FED: 1
RIS [ 11 01 Jo 10 0]
##1E: DA
-contents of Accumulator are BCD
IF  [[(Ay0) > 9]V [(AC) =1]]
THEN(A; ) < (As) + 6
AND
IF  [[(A.)>9]V[(C)=1]]
THEN (A;,) < (A;,) + 6
DEC byte
Ihge: {EBYTERTUER IHRERIR1
AR BYTEATREM A EI 2. W5 kiMEN00H, A4k I:1)E, A H0FFH.
WAREN 2R . %382 SRR E R T 0720 a4k, 8RS
b BESFUER A A AR,
ERE: MDECTR4 H et L PPRASES, BYTERTAEE B9 2 M 4
H R B A% TR R AT, A R NG SR A AR .
245 R AFAEROKINAANTFH (01111111B) , N#BRAMEITEHFI7TFHER TCHI N 25 5 N
O0HAI40H, M54
DEC  @RO
DEC RO
DEC @RO
PATE, HAEROMINAAS L TEH, M ESRAMAI7EHHMI7FHE TG N 2545 51138 J90FFH
FI3FH,
DEC A
ESKE(FET: 1
HITEAER: 1
Z#HEI%AS: [ 00 01 Jo1 00
¥1E: DEC
(A)—(A) -1
DEC Rn
BESKE(FE®H: 1
T mAL | 0001 | l rrr
#1E: DEC
(Rn)«—(Rn) - 1
78 LFRERIIB05 1 WL A I 4 RS8R 13922829991  STC90CS8AD A% 1T 8051 H FrHLrfScis g

WARHE: MEECHEBTFARAR &l 0513-5501 2928 /2929 /2966 FEE: 0513-5501 2969 / 2956 / 2947



FERSTCHE JT M : www.STCMCU.com BI85 N /BF & i Bkk-T-(13922809991)

Tel: 0755-82948411

Fax: 0755-82905966

DEC direct
ESKE (FH): 2
PATEE: 1
ZEHEI%RAS: [ 00 01 Jo 1 0 1] [ direct address |
#1E: DEC
(direct)«—(direct) -1
DEC @Ri
BESKE (F1): 1
RIS [ o001 Jo1 1
#1E: DEC
(Ri))—((Ri)) - 1
DIV AB
Ihee: Bk
AR DIVHg 40 R as 4 AL TE 45 3B LA A A7 25 B I8 AL T 5 B 8, IR
FE T RMBEAh, REETHAERBT . AR ECHE HAREOVITEE.
filgh: AR FFRBIVIGAEH00H (HIRECH0) , MAPITDIVIES S, RN
PRAF BT MERAFER, BRSOV EAL. HAEEMEI T, #07
R ECH S HE .
26450 R 2 NS 1 79251 (OFBHEL11111011B), ZHAEAsBHIME 18 (12HEK,

ESKE (F1) :
WITEH:
Z BEHIRAS -

#1E:

00010010B) . M54

DIV AB

PATIE, ZESHMEAS 13 (0DHEL00001101B), 2917 s BIME A A 17 (11HEL,

0001000B), 1EU1F

4

[10o00]Jo0o100

DIV
B -

251=13 X 18-+17. BEALAIE AR SHBHE E .

SRR RII8051 B LT A 7]
FEBURHE: 7 3 U R T AT PR 7]

IR AR S 13922829991
Sl 0513-5501 2928 /2929 / 2966

STC0C58ADZ 4! 1T 8051 B (L 45/ 79
FEE: 0513-5501 2969 / 2956 / 2947



FSTCHITMuL: www.STCMCU.com QUM A /BER EME: BhK T (13922809991)  Tel: 0755-82948411  Fax: 0755-82905966

DJNZ <byte>, <rel-addr>

IfjgE:
%R

2451

DJNZ Rn,rel

T, AR kL

DINZIEA B K 1N REBUT R BN =1, WRLE AN, WEREE
SRR BT AR 2 e A LB AT . SRS LA ERAE RO ON00H, TS AR A
OFFH. iZIEAANMbrEAL. BhEs H ARtk i35, HoekPCm CBifgm F—
ZARLME ), RGNS 28R SRR A 755 A R B2 2 i BIPC L 22 B AT
byte TR IR E AT K 23 47 4% T bk sl B B 54k

VER: SIZAR AW RAS O BB DIRAS . TBA byte ITAR 3R 1 H s & My
i B A7 B P R B, T AN B S

% P ERAMI40H, SOHAI60HER JC /il /775 01H. 7T0HAI15H, NIfE4
DINZ 40H, LABEL 1
DINZ 50H, LABEL 2
DINZ 60H, LABEL 3
PATZ G, TR B hF S LABEL2 AT,  HARR 3N RAME TG I 548 %,
00H. 6FHAN15H. Z FrCAZE 1T/ MERIL AT, A BN LG H S R0, AN 2 ki
%Ak

i FIDINZ 84 7] LA M fEFE 3 S B 46 8 KB E 3R, IbANH — 45484l
DI RE R b sz B iR 2 K EE I [B] I8 3R (2~S1I2AMHL 88 A . F54 541

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

AP LT BRI FE 8K, MIMZEPL. 72 A4 kb, BFA K ol 3 223 4 B 2 )
1, Hrp2AADINZER A BIATHTE], 1A ACPLAE A AT [H] .

ESKE (F%H): 2
:1&%']2&53 | 1101 | 1l rrr | | rel. address
#{E: DINZ

(PC) « (PC)+2

(Rn) < (Rn) -1

IF (Rn)> 0 or (Rn) <0

THEN
(PC) « (PC)+ rel

80 AERIRKII8051 5 LT A F IR 3 13922829991  STC90CS8AD ARSI 1T 8051 # F5 KL L IHF

WARHE: MEECHEBTFARAR &l 0513-5501 2928 /2929 /2966 FEE: 0513-5501 2969 / 2956 / 2947
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DJNZ direct, rel

BESKE(EFED: 3
HITEIEA:
Z SRS
#{E: DINZ
(PC) « (PC) +2
(direct) « (direct) — 1
IF (direct) > 0 or (direct) <0
THEN
(PC) « (PC) + rel
INC <byte>
IhEe: il
PHRA INCHE 4 K <byte> TR FIEE N1 R JFRAGE AFFH, TIN5 4% N00H,
AR bR AL . CER M SR TR S BT A RS
il
VER: SNZAR A RAE O H SR B RPIRAS . TBAbyte AR SR 1 £ s /& M
1 4 H AR R A 2 R R B, AN A BRI 1
240 B F AT ER0M A AN TEH(0111110B), P #FRAM7E # 0 FI7F 850 43 HIA7 i35 0FFH
FI40H, W54 FF5
INC  @RO
INC RO
INC @RO
PATEY G, TSRO AR A ATFH, 1 N FERAM P TEHAI7FH TG A 2570 il A8
J%00HF141H.
INC A
BEKEGEFED: |1
HITARR: 1
Zi#HmAS: [ 00 0 00100
#B{E: INC
(A) — (A)+1
INC Rn
BEKEFEN: |1
HITEER: 1
I YRAL |00 0 O| lrrr
#B{E: INC
(Rn) « (Rn)+1
A ERECKI805 15 ML THA ] BT EE AR S RE: 13922829991 STC90C58AD %41 1T 8051 Hu )4 ML C 467 81

AR MIEESHMABETERAR FBL: 0513-5501 2928 /2929 / 2966 FEE: 0513-5501 2969 / 2956 / 2947
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INC direct
BESKE (F1): 2
MATEEA:
I 4RAD [ 0000 Jo1 o1 ] [ directaddress |
#]IE: INC
(direct)«—(direct) + 1
INC @Ri

EOKE (F1): |1
RIS [ 0000 [Oo 11

#B®{E: INC
((Ri))—((Ri)) +1
INC DPTR
IhRE: Hukfeerim
AR ZAR 2SIV DPTRIN I BhAE . 75 BHER A, X2 16hL e is &, v

DPLFFHIE N1 2 J525 H00H, [EI3EA: 35 A7 7 DPH. %A AN AR S AL .
IR A M 145 1 60 A AR I IR 4 .
240 KA DPHADPLIY N 25 A N 12HAOFEH, 354 7%
INC DPTR

INC DPTR
INC DPTR

PAT5E S, DPHAIDPLAS % 13HA101H
BESKE(FEN): |
TR [ 10 1 0 o0 1 1|

#®1E: INC
(DPTR) « (DPTR)+1
82 AERIRKII8051 5 LT A F IR 3 13922829991  STC90CS8AD ARSI 1T 8051 # F5 KL L IHF

WARHE: MEECHEBTFARAR &l 0513-5501 2928 /2929 /2966 FEE: 0513-5501 2969 / 2956 / 2947
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JB bit, rel

IIgE:
AR

25451

BEKE (FMH):
HATREIEA:

BAE:

JBC bit, rel

LB 9 1 0 Bk A

W RbitA RO B 1, Mk Blrel BT 6 & U hEAb 34T BN, k8347 F
— 2164 . BREER H bR bt R R 7 A5 S inPCrfE, AR R T — 44
AHE AT, ARl TR A 5 AR 2 (F52 13N 510 nE|
PC L%, HPCERIN H bttt %484 FZMGAH R A 5, (HAR S As 25
1, 1 HAZEREA S bR EN .

R TR % N B 110010108, EN#SHIME AS6H (010101108 . M54

JB P1.2, LABELI

JB ACC.2, LABEL2

¥ S B b S LABEL2 AL 2 34T

3

2

[ 0010 Joooo]| [ wvitadress | | rel address

B
(PC) « (PC)+ 3
IF (bit)=1
THEN
(PC) — (PC) +rel

ThEE: A s N BkES FEk s =
BiAR WR bR A E A A1, PR 22 % Blrel BT da E MM b 25 PAT . dn i
bitd QR AL N0, WARSEHAT T — 4182 BT B ARk f e an T 7 =05
eI IMPCHIE, (FHARM T —F4E LM E Z i, Al TR A 55 1A
SR (FEA B3N TT) IBIPC EX, HiRIPCEED A HAshhl, W HiZ8ER
SR MbR B
R WEARIE AP RS S 5 L RRRAS, B Abyte AT AR M HHE 2 M i
1 4 H B R A7 s R, T AN 2 BRI T
2450 B ZE AN A N56H(01010110B), M4 F41
JBC ACC.3, LABELI
JBC ACC.2, LABEL2
FFERE T BAR 5 LABEL2A L4047, H B2 #8448 852H (01010010B) .
HBOKE (FH): 3
HITEAER: 2
T SRRD | 0001 | 0000 | | bit address | | rel. address
#{E: IBC
(PC) « (PC)+3
IF (bit)=1
THEN
(bit) < 0
(PC) « (PC) +rel
A ERECKI805 15 ML THA ] BT EE AR S RE: 13922829991 STC90C58AD %41 1T 8051 Hu )4 ML C 467 83

AR MIEESHMABETERAR FBL: 0513-5501 2928 /2929 / 2966 FEE: 0513-5501 2969 / 2956 / 2947



FEBSTCE TN : www.STCMCU.com  BIl4E A /B R &M Bk (13922809991)  Tel: 0755-82948411  Fax: 0755-82905966
JC rel
Ihee: HrabhibrE N1, WBkE:
BiRA:  WIRBERIARE N1, AR Pk Blrel TR M b Ab 23047 B, R ERHAT T I
4. WhE H AR bR R Oy O JRIINPCIIME, (AR 10 B RICTR 41
N kIEA I E L, ARE el MR A /S A R (R I S2AN 1)
IBIPC F2, B PCER Y BFsthhl . ZEAEA S mabs S A7

2450 ARV bR E LR 0, R4 5

JC LABELL1
CPL C
JC LABEL2

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

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

JMP @A+DPTR
IhRE: [A)4%BkEE,
WRR: AU B IR A (8L T 5 Hd A 167 i BT R AT AR N, FLAVE N — 46K Bk
THIFRA R, AR AT P EESPC. BT 160 IERS, (%7 DPLIK#E £
R 5T DPH. B INSAFIEIEAEE DPTR BN B EA 2 KA . AT AR
R
245 R EnsAT EEEE N0FI6) o RKTE A F I AT RE e ki 247 T Bk
ZFIMP_TBL [142 AIMPH5 4 [l 3 — 26 e 04T
MOV DPTR, #JMP_TBL
JMP @A+DPTR
JMP-TBL: AJMP LABELO
AJMP LABELI1
AJMP LABEL2
AJMP LABEL3
WERFFUEIAT LRI L FEHINS, BINasAhHIME N04H, TRAFERF A SRS
LABEL24L 3047 o

ER: AIMPR M7, BIMERFERS, SABEET 2 I D IR JOH
Z2NFA.
BOKE (F): 1
WITEEA: 2
" [ o1 11 Joo 1 1]
BAE: IMP
(PC) « (A) + (DPTR)

84 SERIR 8051 8 A WL THA ] I 4 RS8R 13922829991  STC90CS8AD A% 1T 8051 H FrHLrfScis g
WARHE: MEECHEBTFARAR &l 0513-5501 2928 /2929 /2966 FEE: 0513-5501 2969 / 2956 / 2947




FERSTCHE JT M : www.STCMCU.com BI85 N /BF & i Bkk-T-(13922809991)

Tel: 0755-82948411  Fax: 0755-82905966

JNB bit, rel

Thig: W RbitHr R LA 9 LBk .
WA A RbitHT RN IR0, WEERE Blrel FrRF AIMbIE L AT, AN, ASHAT F—%
T84 . BhER O B AR I v S S IINPCIOME, AR R — 821 E i
Hk, ARG e TR IE 755 MR R & (8 M3 7)) InFIPC B2, Hifl
PCERI Hbrtbhl. 12352 FOR BRI 80, (BRSSO IHUE, 1 HiZi%
VEAR 5 m bR AL
2450 st 1A 9110010108, RINESHIEN56H (01010110B) o 54751
JNB P13, LABELI
JNB  ACC.3, LABEL2
AT J5 4 3 B 7 e B b 5 LABEL24b 24047
BEKE (FM: 3
ZEHI%AS: [ 0011 [000 0] [ bitaddres | [ rel address
#1E: INB
(PC) — (PC)+ 3
IF (bit)=0
THEN  (PC) « (PC) + rel
JNC rel
Thag: bR EAR U Bk
WRR:  WCRBEAARE N0, WIREFPBbEE Blrel T AR KL b LT B, RSERAT T
R4 BhEe i B bRk d B0 ROy S SeRNPCIME N2, AR IR B HEINCTR
AR T AR HHAL, SR EeTACRKIA 1T 5 A R R (FR 2 AR 7
) IEPC L%, HHIPCERIN H AR ML, ZEAE A SRR EAL
240 B AAR B a1, N4 R
JNC LABELI
CPL C
JNC LABEL2
PATTEERSE, BEAAREA K0, JE BB B bR S LABEL2AL 24147
BEKE (FM): 2
ZHEBISRAS: [ 0101 [000 0] [ reladdress
#B1E: INC
(PC) — (PC)+2
IF (C)=0
THEN  (PC) « (PC) +rel

SRR RII8051 B LT A 7]
FEBURHE: 7 3 U R T AT PR 7]

IR AT RE: 13922829991 STC90C58AD %41 1T 8051 Hu )4 ML C 467 85
HHL: 0513-5501 2928 /2929 / 2966 fEE: 0513-5501 2969 / 2956 / 2947
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JNZ rel
ThEE: o BES i Py 28 R ki
WA R FINEARAEMT AN, B ARER Bk Blrel PR AR AU HIIEAL 24047, IR #A
FLHERO0, GREEPAT T — 25484 BhEE A B AR 2 00 R 07 Gt 55 JedBPCR (B
n2, SRl FriCR AR5 R s & (RS E2D 73 melPC EX, #
IPCAEEI N H ARt . #RAF LR 2N EHEA SR A2, AR &AL,
2450 BLRIMERIIYILREN00H, NIHEL 751
JNZ LABELI
INC A
JNZ LAEEL2
PATTEESG, BN N ALROIH, BT &P FIbR S LABEL2A £ 34T .
BOKE (FH): 2
ZHBIMIS: [ o1 11 Joo0o0 0] [ reladdress
BiE: INZ
(PC) «— (PC)+ 2
IF (A)#0
THEN  (PC) « (PC) + rel
JZ,  rel
ThRE: 47 RIMAs A N0 NI B
WA AR RINSAREA N0, TR ARE R Bk Blrel T AR AL AL 24047, IR &4
RL#R N0, FRBAAT N — 26454 . BhEEH H etk #2007 05 SedEPCH(H 1Y
2, SRl AR KA /5 A i B (84 1SR 799 INEIPC B,
FIPCEEN A H btttk . #RAEERE T RIS HEA 2R AR, ARt
2450 BEMESIYIREN0IH, R4 75
JZ  LABELI
DEC A
JZ  LAEEL2
PATEEIS, RINEIA AL RO0H, HF P4 $h5 5 LABEL2Ab 244047
ESKE(FTH): 2
ZHEBISRAS: [ 01 10 000 0] [ reladdress
B J1Z
(PC) «— (PC)+ 2
IF (A)=0
THEN  (PC) « (PC) + rel

86 SERIR 8051 8 A WL THA ]
PR 3 E SRR T PR A

I AR ST 13922829991 STC90CS8ADZ %! 1T 8051 H Ml 348w
MAL: 0513-5501 2928 /2929 / 2966 FEE: 0513-5501 2969 / 2956 / 2947
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Tel: 0755-82948411  Fax: 0755-82905966

LCALL addrl6

IhRE:
AR

2451

BEKE (FMH):
HATEER:

RAE:

KiRH

LCALLH T Haddr16Fr4g b A FHIFE . B0 PCHIME I IN3, (F15PCHEIA'ERE
LCALLK) R —4464 1uht, SRJGH166PCHIMESAL AN SAARUE AR (AL 715
), FINIERRIEE N2, SRS PRI LCALLE A 1045 2 2215 R AR 3 52714 (R a4 i) 2
APCIH & T DPHAVRAL F T DPL, 25 M BT IPCHT T B [ ik A FFUB 44T o

T FBIFE T DA T 64K BRE A7 28 18] AT A M kb A o ZARAEAS T AR AT

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

T THibk0123HFE 4,

LCALL SUBRTN

FeA8EAZ 09H, N EERAMIOSHATO9H 5GP 2543 B N26HAT01H,  HPCHI 4]

{8 N1234H.

3

2

|0001 |0010|

| addr15-addr8 | | addr7-addr0

LCALL
(PC) « (PC) +3
(SP) < (SP) + 1
((SP)) « (PCy.)
(SP) < (SP) + 1
((SP)) « (PC.s)

(PC) « addr,s,
LJMP addrlé
hRE: Kbk
WAA: LIMP{ESCPUJL K BkFE Baddrl 6FTHE M IE AL PAT R Y« HEIZAB AR 2 T FIER
3T A W ANFE I T BB PC I i 6 T 1T DPHAME AL T2 DPL . F2J5 M T PCAEL X I (1)
Hubik A UG AT o 1Z 16467 B bk o] 7 T 64K BFE 7 A7 il 25 18] FAAE A o ik Ak o 12884
N AL IR
Z450:  BIFR S IMPADRYY /) it (IR FE A 2 bl )y 12340, A2 T3kl 1234HK45 4
LIJMP JMPADR
PATSEE G, PCIYAETEAR N1234H.
BEKE (FEMH: 3
WITEHA: 2
Tt R | 0000 | 0010 | | addr15-addr8 | | addr7-addr0
$24E: LIMP
(PC) < addr,s,,

SRR RII8051 B LT A 7]
FEBURHE: 7 3 U R T AT PR 7]

IR AT RE: 13922829991 STC90C58AD %41 1T 8051 Hu )4 ML C 467 87
HHL: 0513-5501 2928 /2929 / 2966 fEE: 0513-5501 2969 / 2956 / 2947
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MOV <dest-byte>, <src-byte>
Ihee: (kT AR
R RS2 B E BARR AR B N A B R 28 LRV E B R A i e &5 . 1%
RSBV, thA 2 m Hofh A28 AR G A
MOVHE L RIEA N IAE H i R 464, JRERAEECR H R E S ek, 5
k75 ARTIE 15 F

26450 5% N EBRAMII30H LTI N 25 H40H,  TT40H R TIN5 A 10H. 3 111 R A
11001010B (OCAH) . M3E4 7%

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

MOV A, @RO  ;A<=40H

MOV  RI,A :R1 <=40H

MOV B,@Rl  ;B<=10H

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

PATTER G, AFFAR0IT A N30H, RIS MAFA7 4% 1K) N A H#N40H, ZF1748BIK
W2 A10H, RAMA40HHJCAIP2 11 A 254 H0CAH.

MOV A,Rn
ESKEED: 1
WATER: 1
THERISES: [ T 1 0 [ 1 rrr

#1E: MOV
(A) < (Rn)

*MOV A.,direct
BEKEFM: 2

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

EE: MOV A, ACCELHIES.

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

{E: MOV
(A) < ((Ri))
88 AERIRKII8051 5 LT A F IR 3 13922829991  STC90CS8AD ARSI 1T 8051 # F5 KL L IHF

WARHE: MEECHEBTFARAR &l 0513-5501 2928 /2929 /2966 FEE: 0513-5501 2969 / 2956 / 2947
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Tel: 0755-82948411

Fax: 0755-82905966

MOV A #data
BESKE (F1):
PATEEA:
b i TR
1B1E:

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

MOV Rn,direct
EOKE (F1)
MITRIH:
4D :
1A

MOV Rn,##data
BEKE (F1) :
WITREIER:
ZHEFI4RAD -
BRAE:

MOV direct, A
ESKE (F1) :
MITREIE:
— 4D :
#BAE:

MOV direct, Rn
BEKE (FM)
HITEHA:
4D :
BRAE:

[ 0111

MOV
(A)« #data

[0 10 0] [ immediate data

MOV
(Rn)—(A)

2
2

[ 1010

MOV
(Rn)«—(direct)

| lrrr | | direct addr.

2
1

[ 0111

MOV
(Rn) « #data

| I rr | | immediate data

-

(=]
[
S
[

| | direct address |

MOV
(direct) «— (A)

2

[[1000

MOV
(direct) « (Rn)

| 1rrr | | direct address |

SRR RII8051 B LT A 7]
FEBURHE: 7 3 U R T AT PR 7]

IR AR S 13922829991
Sl 0513-5501 2928 /2929 / 2966

STC0C58ADZ 4! 1T 8051 B (L 45/
FEE: 0513-5501 2969 / 2956 / 2947

89
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MOV direct, direct
BSKE (FN): 3

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

MOV direct, @Ri
BEKE (F): 2

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

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

B1E: MOV
(direct) « #data

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

RIS [ 11 o1 1

#1E: MOV
(RD)) «(A)

MOV  @Ri, direct
BEOKE (FW): 2

WATEHA: 2

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

MOV @Ri, #data
BSKEFEN: 2

“HEEIEES: [ o1 11 [ o1 1] [ immediate data
#1E: MOV
((Ri)) « #data
90 LFRERIIB05 1 WL A I 4 RS8R 13922829991  STC90CS8AD A% 1T 8051 H FrHLrfScis g

WARHE: MEECHEBTFARAR &l 0513-5501 2928 /2929 /2966 FEE: 0513-5501 2969 / 2956 / 2947
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Tel: 0755-82948411  Fax: 0755-82905966

MOV <dest-bit>, <src-bit>

IfIRE:
WiEA

25451

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

#1E:

MOV  bit,C
BEKE (F1):
HATEHA:

T ERAD -
1A%

FEIRAT AR

F<sre-bit>AR 2 1A /R A8 B 1 Bl <dest-bit> T H6 & MIER o 22, AMRIER
WA ARSI bR, A AN R AT BT AL . AR AN HAth 27 77 2% A0
FrENL
R AR ECHIWIME T, i I P2H AR /£ 110001018, i 1 1RO EIE M % B oA
35H(00110101B). M54 41

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

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

— N

[1 01

MOV
(C) « (bit)

0 |0 0 1 1| | bit address |

NN

[1 00

MOV
(bit)« (C)

1 |0 01 0] | bit address |

MOV DPTR, #data 16

Ifige:
TR

25451

BEKE (F1) :
WITEHA:
— ARG :

#A1E:

B 164 (18 BT T B B 4R

ZIB AW 1600 BUE R B Fe 5 DPTR . 16457 % B0, S 8 A 1 45 2571 AN
3T . H A DPHA AT g #datal 611 =775, TDPLA A7 2 #datal 6K 7
Fio ANFEMIFRENL

AR A RME—— & fE
84
MOV  DPTR, #1234H
P 3L RIE1234H38 N B Fe 4T A7 2% . DPHAME N 12H, DPLAI{E N34H.

— MR E 6 BIR TR A .

N W

[1 00

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

100 0 0] [ immediate data 15-8

SRR RII8051 B LT A 7]
FEBURHE: 7 3 U R T AT PR 7]

I FARS R : 13922829991 STC0C58ADZ 4! 1T 8051 B (L 45/
Sl 0513-5501 2928 /2929 / 2966 fEH: 0513-5501 2969 / 2956 / 2947

91



FSTCHITMuL: www.STCMCU.com QUM A /BER EME: BhK T (13922809991)  Tel: 0755-82948411  Fax: 0755-82905966

MOVC A, @A+ <base-reg>
Inee: CRRFPAFGEES AL T s (AR ks Rindsa

WRB: MOVCIE A KR T AT flras H AR 71 BUR B TRk B BUnd8 4. Bk ik i +
TR B BN gs R S 8 F AR A 6 I hE R AF 2 (DPTRELPC) [ +H
e . S PAPC NI E Z A7 4R, UITE ZUnas WA N BIPC 21T, PCHgE e hn
FR I BAAMOVC 5 A il ansf /& ADPTROVIENE A A7 4%, WA b ia) it
TEPAT 160 INTERS, AKSAL = A B 2L 1B 25 78 e AR S AT AR EAL

25451 ; s BN ARE AL F0~42 18], Wi FFOIFEN B4 b FE % #8 FIDBIY 45
L GEXTH) 2 XH4MEZ —.

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

RET

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

IR Z O 2 BT B 088 N0 TH, AT TR, BinssriE
ARTTH. MOVCHE A Z HIHIINC AfE 4200 T /E & R B RET T S B . s
MOVCHIFE A Z (4 2 MURLZ T kg, AN T IERH SRR, UK A R
M 5O in 3 RonasA .

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

#®1E: MOVC
(A) < (A)+(DPTR))

MOVC A,@A+PC
EOKE(FH): 1
WITRHEA: 2
ZHEFISRES: [ 1000 oo 11

#1E: MOVC
(PC) « (PC)+1
(A) < (A)HPC))
92 LFRERIIB05 1 WL A I 4 RS8R 13922829991  STC90CS8AD A% 1T 8051 H FrHLrfScis g

WARHE: MEECHEBTFARAR &l 0513-5501 2928 /2929 /2966 FEE: 0513-5501 2969 / 2956 / 2947



FSTCEJT M : www.STCMCU.com QG N /BFR & 7k F(13922809991)  Tel: 0755-82948411  Fax: 0755-82905966

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

IhRE: AhaffEis
AR : MOVXH84 F F18 Zm s MM E A7 it 28 2 AL IS 4E . TR rE ARk e 4
MOV/EMII T X MOVX A AMRIZRAL, e (B X BI7E 05 M AMB AR RAM
) T 22 L 1k 2 87 ()38 S 1 647 )
WETAE 1RhEAY, T TR 72 2 20 ROFIR 3R A8 A7 H bk 21 & 3% 1TPO. X T
HNERT/OY PRI E BUNIRAMEBE S, 847l B2 . 25 B 15 MK IRAM
FEF, ] fE s O 51 B @ A bbb S S o SR AT EMOVXHE 4 2 B I H 5
A, XX Ee I 5] I
KT 22, Gl AR R A DPTR ™ AL 1647 (il o P23 1[40 H &2 s
JIEDPHIIPIZEIT, P2IREER D e 25 17 s ORRr SR IR o 67 M) BB R I 2
FEFIIS, Xy S A SRR EE, RN AS TR BEAIME A R B B fr o .
RSN, B DUR A PR R R FIMOVX IS4 . 1E1i N K FRAM
AT, BE AT DU R 5 DPEP23E O oyt Mok () s A 2y, i m) BLoS 3 4%
B4, EHLHE R S AL P2 1 FEr Y, A B ROBKRIATHE - HEFIMOV X
Ao
25451 TS — AN i & bk /850 28 /MR AMAT it 2%, 7% 58 256B (W1: Intel )
8155 RAM /1/0 / TIMER) , A7 fi#s &R 218051 (193 POt uify T P3%E FH T2 1%
AMEBRAMT 75 MG 5. ity T PURTP2 B A F 3N /% o 1 ROFIRI (1) 504 4>
FN12HAI34H, AMTRAMMI34H L ICAF i A 56H, W R TH K1 4 751 -
MOVX A, @RI
MOVX — @RO, A
P EE SoHE il 2 R Inas AL AMFRAMTI 12HH G H
MOVX A,@Ri
ESKE (EDH) :
ZHERISRES: [ 11 1 0 Joo 1
BIE: MOVX
(A) < (RD)
MOVX A,@DPTR
BESKE (FH): 1
HITEHE: 2
ISR [ 1110 Jooo00O
#B{E: MOVX
(A) — ((DPTR))
A ERECKI805 15 ML THA ] BT EE AR S RE: 13922829991 STC90C58AD %41 1T 8051 Hu )4 ML C 467 93

AR MIEESHMABETERAR FBL: 0513-5501 2928 /2929 / 2966 FEE: 0513-5501 2969 / 2956 / 2947



FSTCHITMuL: www.STCMCU.com QUM A /BER EME: BhK T (13922809991)  Tel: 0755-82948411  Fax: 0755-82905966

MOVX  @Ri, A
BEKE (F1) :
MITEER: 2
ZHEEISRRS: [ 1111 oo 1
#B{E: MOVX
(Ri))—(A)

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

{E: MOVX
(DPTR)—(A)
MUL AB
IngE: ik

YRR 1Z484 AT H TSl RINEs A B A7 as B BT AT S 8 B B ek . = E B 160 AR
WIS AL AETAE R INas A, T R S AL AP IAE T A7 A B« B AR T-255(0FFH) , U E
frie ARG BUNEERRES . FEPITIZIEAN, bR SR RS E.
2450 B B I0ESA VLA N80(S0H), 2172 BIKHILAE 160 (OAOH), MIFE4
MUL AB
SRIFRAN12 800 (3200H), FT LA AF#RBI{EAS F32H (00110010B) , SRANZRHE S,
B AR E L, BAREMEE.
ESKE(FEN: 1
HITEH: 4
Z#EHEIED: [ 1 0 1 o0Jo 1 0 0

#{E: MUL
(A7 (A)X(B)
(B)IS-S
94 AERIRKII8051 5 LT A F IR 3 13922829991  STC90CS8AD ARSI 1T 8051 # F5 KL L IHF

WARHE: MEECHEBTFARAR &l 0513-5501 2928 /2929 /2966 FEE: 0513-5501 2969 / 2956 / 2947



FSTCEJT M : www.STCMCU.com QG N /BFR & 7k F(13922809991)  Tel: 0755-82948411  Fax: 0755-82905966

NOP
Ihee: wHfE
WER: PATAIRR G, BRLEPATHE RS . B TPCHL, HAh a8 Fbr SAL AL
AL
2450 A D P25 75 51 _E A — K A A P ko, kR 85 AL
WM OEWD o #R{UEFSETBRICLRIG S 741, AR fikeh K g Rk 1 A HLas A
o BRI R BOESEINAANBAMOBLE A . WY LA IR a0 R J7 SR SEBLRT R 1 Th e
(BBt WA B D -
CLR P2.7
NOP
NOP
NOP
NOP
SETB  P2.7
BOKE (FM): |1
Zi#EHEAS: [0 0 0 0Jo 0 0 0
#4E: NOP

(PC) — (PC)+1

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

IhE:
THER

2541

PN AL B I AR a2 5

ORLFE 4 ¥ Hi<dest-byte>Fl<src_byte>JT#i i€ {1 P15 15 22 BT 1B A0 18 i alig
B, G5 RAFTRAE <dest-byte> TR Eda ot b o iZ3RIE A MRS EAL

PIN R AR, SCRFOR T IETT 30, 2 H IR RO Rmasarnt, JRiRlE
HOTCURHIZrfF e T 0k BT, GRS R Fhk. 2 H B4
R EAE T A, JRERAERORT AR R s L R4

VERL: WAGZAR BRI R S 51 B EAIRES, B4 <dest-byte> PR A%
Fa A2 M3 1 A 50 B o TR IR IR A, T AN A2 A5 B L B R A Bt

B BN #s 4R 3E NOC3H (11000011B), 27745 R0F FIE N55H(01010101)
JUEERSE
ORL A, RO
PATE, ZInES MM AA ODTH(11010111B). 24 H AEAF BO0% B3 5 B 5
B, ORL¥H4A ] FHRIATATRAM S G Bl # B 25 A7 28 h I SN BN L. AT
Hefy el B LR BRI s, BT RN DUR BB TERR A R I AL, T BLZ
FNBRATEIZAT IR P S T U . PATHR 4
ORL  P1,#00110010B
ZJG, HEIORIEES. 4. I EL.

ERECKI8051 5 ML H A W] I AR ST RE: 13922829991 STC90CS8ADZF 1T 8051 M fyHlhiss 95
R ml ESH T AR AR HHL: 0513-5501 2928 /2929 / 2966 FEE: 0513-5501 2969 / 2956 / 2947



FASTCHE JT ¥ : www.STCMCU.com  AIUEN/BF R S Bk T (13922809991)  Tel: 0755-82948411

Fax: 0755-82905966

ORL A,Rn
BESKE (F1): 1
BUTREEA: 1
:i&%ﬂéﬁ?ﬂ;:|010 o]t rrx

#1E: ORL
(A) —(A)V(Rn)

ORL A,direct
BEKE(FN): 2
MITEH: 1
ZHEFIZED: [ 0 1 0 0 [0 1 0 1] [ directaddress

#&4E: ORL
(A)«— (A)V (direct)

ORL A,@Ri
BOKE(FMH): 1
WITRER: 1
RIS [0 1 0 0o 1 1 i

#1E: ORL
(A)—(A)V((Ri))

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

“HEI4ES: [0 1 0 0 Jo 1 0 0] [ immediate data
#4E: ORL

(A)— (A)V #data
ORL direct, A
BEKE (F1): 2
PATAR: 1
ZHEFIZRES: [0 1 0 0 [0 0 1 0] [ directaddress
#4E: ORL
(direct)« (direct) V/ (A)
ORL direct, #data
BOKE (FM)
WITEAHA: 2
“HEFISES: [0 1 0 0 Jo 0 1 1] [ directaddress | [ immediate data |

#1E: ORL
(direct) «— (direct) \/ #data

96 AERIRKII8051 5 LT A F IR 3 13922829991  STC90CS8AD ARSI 1T 8051 # F5 KL L IHF
WARHE: MEECHEBTFARAR &l 0513-5501 2928 /2929 /2966 FEE: 0513-5501 2969 / 2956 / 2947



FERSTCHE JT M : www.STCMCU.com BI85 N /BF & i Bkk-T-(13922809991)

Tel: 0755-82948411  Fax: 0755-82905966

ORL C, <src-bit>

IhRE: MR MIZEIGEHE
WA G Si<sre-bic RN AR E AT, MEMIAARE; BN, R AR ER S FIR
BAE, LB F T, M TIREERZRIm 7 KB EREREUGE#H, H
PR SRR . TEPATAIRE SN, AR HAbAR AT
200 HPATITIRLSFEAIN, ZHANHPLO=1KACC.7=10V =0, BN HAFREC:
MOV  C,Pl1.0 :LOAD CARRY WITH INPUT PIN P10
ORL C,ACC.7 :OR CARRY WITH THE ACC.BIT 7
ORL C, /OV :OR CARRY WITH THE INVERSE OF OV
ORL C, bit
ESKE(FEFH): 2
ZHEFIZRES: [ o 1 1 1 Jo 0 1 0] [ bit address
$#21E: ORL
(C) «— (C)V/(bit)
ORL C, /bit
EBSKE (F1) :
ZHEFIZES: [1 0 1 0 Jo 0 0 0] [ bitaddress |
#1E: ORL L
(C) < (C) V/(bit)
POP direct
Thee: itk
AR BEHUCHABEN TR E N ERAM B IGIINZF, BRIBEMHR1. 2805, KBl n W L% 2
tdirect T8RN IAEAE B0 (BT HEA 20 . ZBER bR AL .
ZE451) VAT BT HIWIME N32H, AN EFRAMAI30H~32H 5 70 I EE 73 7 J920H, 23HAN
01H. NHATH4:
POP DPH
POP DPL
ZJE, FRAREMEA K30H, HHRfEE A AN0123H, BLIE 4
POP SP
P AR £ N20H o
VER: EXPERFRES LT, S NS (20H) 287, ARFeE a2
2FH, RGFHEEE20HK BN, A 520H.,
BESKE (FEDH: 2
HITRAER: 2
ZEHEIAD: [ 1 1 01 Jo 0 0 0] [ direct address |
#1E: POP

(diect) < ((SP))
(SP) «—(SP) -1

SRR RII8051 B LT A 7]
FEBURHE: 7 3 U R T AT PR 7]

IR AT RE: 13922829991 STC90C58AD %41 1T 8051 Hu )4 ML C 467 97
HHL: 0513-5501 2928 /2929 / 2966 fEE: 0513-5501 2969 / 2956 / 2947



FSTCHITMuL: www.STCMCU.com QUM A /BER EME: BhK T (13922809991)  Tel: 0755-82948411  Fax: 0755-82905966

PUSH direct

hee: JEAk
UEER:  RRAREFE LN, ARJE K direct TR R AR 2 N 258 B i B FHAR TR £ 45 1€ 19 M ERAMAT:
R IeH 25 . ZEREA AR E AL
2400 WAEHEN W RS R I R TR A (E N09H,  FiEfR 4 DPTRAME N0123H. MIHAAT I
AT
PUSH DPL
PUSH DPH
25, HRIEEHAEAH0BH, FEIEHEE23HAMOIHAN BIFEA A RAMIOAHAIOBHAE i F
JuZ .
BSKE(FED: 2
ZHEBIZES: [ 1 1 0 0 Jo 0 0 0] [ direct address
#{E: PUSH
(SP) — (SP) + 1
((SP)) « (direct)
RET
hee: MTHIFEIRIA
RRE: BUTRETIEAN, K PCHE R EAL I FRAL I VAR R, ARFBEM 2. AR
G, TR MTE I PCIE T N b bE AL TR a7, — RS OL T, %38 2 FIACALLEL
LCALLECA R .« B8 4 HIPAT A M AR EA4L
2450 WARIREIPIME NOBH, N EFRAMIFIOAHFIOBHAE fi% B 76 P (I 23 ) N2 3HAN
01H. NIFE4:
RET
PATIE, ARIGEEN09H. F27¥ MO123H L hiE Ab 4k 2 Hh AT .
EBESKE (F%H) :
Z#EHEIAS: [0 0o 10 Jo 0 1 0
¥B{E: RET

(PCs.5) < ((SP))
(SP) « (SP) -1
(PCy0) < ((SP))
(SP) « (SP) -1

98 SERIR 8051 8 A WL THA ]
PR 3 E SRR T PR A

I AR ST 13922829991 STC90CS8ADZ %! 1T 8051 H Ml 348w
MAL: 0513-5501 2928 /2929 / 2966 FEE: 0513-5501 2969 / 2956 / 2947



FSTCEJT M : www.STCMCU.com QG N /BFR & 7k F(13922809991)  Tel: 0755-82948411  Fax: 0755-82905966

RETI
INRE: PR [
WA PATIZIEAR, B MR PCE R AR AL 7, RE IR E R, R
BEZ RS R HAb b e, AR FREHR2. HALFIEAZ . (HEFIRETPSW
A2 Eh K E B R IIRAS o FEFF I 4k 4 DO 77 A2 (P CARLIIT X 7 () 3t ik b T 344
17, — B N R IOh BN DR R —2%484 . EPATRETIHE AN, WHRE — M
SR BAR I B A e 2 i ot P B R S A A B, IS A FE A B e S A vh ) R B 2 R 7
BHAT144E4 .
26450 WARTEE VMG NOBH, 45 B /E Hi 0123 HA 48 - HUAT 45 S B A=A dh e,
RAMOAHFIOBH S S 1 P 25 70 i A23HAI0TH . JUHE 4
RETI
PATE SR, MeIRET A 09H, TR (] R R R 4k 4 0123 H I T 4R AT -
ESKE (FH)
HITEHER: 2
ZHEFISRES: [ 0 0 11 [0 0 1 0
#{€. RETI
(PCys55) < ((SP))
(SP) « (SP) -1
(PC;) < ((SP))
(SP) < (SP) -1
RL A
heE: K BInEAh M BER AR A
WER: K R s g e e 14, Hp AL 7R S BIA0. 138 A IPAT AT AR B AL
245 EEINSEAAZAN0CSH (11000101B) , NFE4

ROKE (F9)

RL A
PATIE, RN AELMRSBH (10001011B) , HERERAZE.

1

WAITEER: 1
Zi#EHIZEES: [0 0 10 Jo 0 1 1]
#®{E: RL
(An+1) <~ (An) n=0-6
(A0) < (A7)
A ERECKI805 15 ML THA ] BT EE AR S RE: 13922829991 STC90C58AD %41 1T 8051 Hu )4 ML C 467 99

AR MIEESHMABETERAR FBL: 0513-5501 2928 /2929 / 2966 FEE: 0513-5501 2969 / 2956 / 2947



FSTCH T ML : www.STCMCU.com AU A /BER EME: BhKF (13922809991)  Tel: 0755-82948411

Fax: 0755-82905966

RLC A
Ihee: LG AL
YERH: B Esrs A BRI AR E B AR LA, AT NI RR G, HEATER G
WIERIR SR D0, ZFB4 AR HARbR E A7 .
450 R BRI AR{E ~N0CSH(11000101B), N454
RLC A
PATE, HE 2 In3s4R9%0E 48 H8BH(10001011B), HEA bR LS B A7 .
BSKE(FEH: |
ZEBISES: [0 0o 11 Jo o 1 1]
#1E: RLC
(Antl) < (An) n=0-6
(A0) < (C)
(C) < (A7)
RR A
hee: K Rnss BRI A R
YRA: g RIS BRI KA AL, Lok RN T, BIPEIA AR, 1%1E
AR R EAL
2450 W RN A FOCSH (11000101B) , NIFE4
RR A
PAT G BINEE N A2 ROE2H (11100010B) , AR A7 A SZ 501,
ESKE(FET): |
HITEHEE: 1
ZHEFIZRES: [0 0 00 [0 0 1 1]
#1E: RR
(An) < (Antl) n=0-6
(A7) < (A0)

100

SERIR 8051 8 A WL THA ]
PR 3 E SRR T PR A

STC90C58AD % 1T 8051 i Ml iR Eg
FEE: 0513-5501 2969 / 2956 / 2947

IR AR SZRF: 13922829991
MAL: 0513-5501 2928 /2929 / 2966



FERSTCHE JT M : www.STCMCU.com BI85 N /BF & i Bkk-T-(13922809991)

Tel: 0755-82948411  Fax: 0755-82905966

RRC A
IhEE: RIS
WEA:  BRINERAISAL AR A A AR E — R AR 1AL R0 NIEAAR &, HEALARE D
WIIRSEFE BT, %IR8 AR AR bR B4
2450 B E N1 J90C5H(11000101B), HEMIFRE N0, MHE4
RRC A
PATIE, 30 28 8 42 H62H(01100010B),  HEA7 R &4k B A7 .
BESKE(FH): 1
ZHERIZES: [ o 0 01 Jo o 1 1]
#¥{E: RRC
(Ant1) < (An) n=0-6
(A7) < (©)
(C) < (A0)
SETB <bit>
Thee: HEir
WiRA: SETBIR A WIAGAHR AN B 1, FLERVENT GuaT DUR A AR 5 sl H At v] B 8 Tk 47
AR A ARSI H AR B A
45 WA ERIE S, o O HURES 934H(00110100B), M54
SETB C
SETB  P1.0
PATIE, BERFREAR T, i 1R RS AR 35H(00110101B).
SETB C
BEKE(FH): |1
THERIES: [ 1 1 01 Jo o 1 1
#{E: SETB
(€)1
SETB bit
BEKE(FH): 2
PATAHA: 1
Z#EHI%RAD: [ 1 1 0 1 Jo 0 1 0] [ bitaddress |
¥{E: SETB
(bit) « 1

SRR RII8051 B LT A 7]
FEBURHE: 7 3 U R T AT PR 7]

STC0C58ADZ 4! 1T 8051 B (L 45/
FEE: 0513-5501 2969 / 2956 / 2947

IR AR S 13922829991
Sl 0513-5501 2928 /2929 / 2966

101



FSTCHITMuL: www.STCMCU.com QUM A /BER EME: BhK T (13922809991)  Tel: 0755-82948411  Fax: 0755-82905966

SJMP rel
IhRE: JEBkEE
R FEP SRR Blrel Fros bl 44T . B AR a0 R vkt 5 EoRPCE M2,
R R 5277 (Birel) FTRRINE 55 M s in#PC L, 53 1HPC RIS
e ) B Arthhb . BrCL, BRIV 2 A4 (HISIMP) Huhk I RT 128725 fl )5
12775,
2450 ¥ohr SRELADRXS M (K452 s bk 67 T R FE A 24 100123 H b, R4
SJIMP RELADR
g% G AL T0100H, 444758 %i84 )5, PCHALR0123H.
VER: LB, EESIMPRI R — &4 rhk20102H, Kk, B mEs
FoON0123H-0102H=21H. H4b, WIRSIMPHImBE R ZOFEH, AW R A 14645
A I TEBRIEIR o
ESKE(ET: 2
“HHEIES: [ 1 0 00 Jo 0 0 0] [ reladdress
81E. SIMP
(PC) «— (PC)+2
(PC) « (PC)+rel

SUBB A, <src-byte>

Thge:
1R

2541

5 A7 1) P i

SUBBHE 4 M B 2% il 25 <sre-byte> T ACE 1 7548 B 1 BUE KAk &, W
EIEHMERE T 2Unas . WRPATIIER 57007 B 67, SUBB¥G 2 B A7
brd&E GERMAD o BN, EEHAFRE. (WRERITSUBBIE AT, #AikRE
COAW BN, XEMWE LT HAT 28 R IBEIZ Ry, 4 750 I
ATARZRAR AT, AT A% VRS E A — R M BUmas P o D W SRR AT I
BREEAE, 3N EEEAL, RSB AR EACS B B AL IR ef A
s T TALSAT, BRI AL, MsBef AT,  WIR bR EOVH E L

MHATE RS BHORLIS N, FOVELL, MERIRAE IR 6 B fE p =k
T BE, R RERIER I R R e AR T RS

S E e AR G o SO N F i W 28T | = 7= 5 | 7 62213 1 £/ 1 7 S VAL | 41
Tk

W 2 INA% A H0C9H(11001001B) . FFA7-A5 R2HI{E N54H(01010100B),
ArkrECHW B WIn R4
SUBB A, R2
PATIE, B84 J974H01110100B), BEALFR & CHIHBIBEA IR £ ACHE
T, AR ECH E .

VER: 0COHIR X S4HMNZAATSH, (B L&y, M F7ESUBBYR&HUT
A, AR ECCEW BN, MM b B L br g, 182]74H, KL,
WIRAE AT R S Bl 2 K DS AT, AR S CHPIRZS R A, R4 R A
CLR C 54t bR ECiEE .

102 Z&BREKM8051 8 F LA #] I 4 RS8R 13922829991  STC90CS8AD A% 1T 8051 H FrHLrfScis g
WARHE: MEECHEBTFARAR &l 0513-5501 2928 /2929 /2966 FEE: 0513-5501 2969 / 2956 / 2947



FSTCEJT M : www.STCMCU.com QG N /BFR & 7k F(13922809991)  Tel: 0755-82948411  Fax: 0755-82905966

SUBB A,Rn
BEKE (FT): |
RIS [ 10 0 1 [ 1rrr |

#1E: SUBB
(A) = (A)-(C) - Rn)

SUBB A, direct
BEKE (F1H): 2

WITREA:
ZiHEFISES: [1 0 0 1 Jo 1 0 1] [ directaddress |
#®{E: SUBB
(A) < (A) - (C) - (direct)
SUBB A, @Ri

BOKE(FMH): 1
WITRAHA: 1
THERIES: [1 0 0 1o 11 ]
#1E: SUBB
(A) = (A)-(O) - (Ri))

SUBB A, #data
BSKE(FD): 2

WITEHR:
ZHEHEIAD: [ 1 0 0 1 Jo 1 0 0] [ immediatedata |
#1E: SUBB
(A) < (A) - (C) - #data
SWAP A

hee: P BN E ARy
iRA: SWAPTR A4 BN gs K4rr (hi3~070) FliEahs (fSr7~f74) Bsiskirsci, szbr b
SWAPHE At Al WAL IR R 2 o %48 AN FEIRAR EAT .
245 W RN N A NOCSH (11000101B) , MIFE4
SWAP A
PATE, RINFRMNEEESCH (01011100B)
ESKE(FET): |
HITREE: 1
Z#EHEAS: [ 1 1 00 Jo 1 00

¥{E: SWAP
(Aso) <= (Ar)
A ERECKI805 15 ML THA ] BT EE AR S RE: 13922829991 STC90CS8ADA S 1T 8051 H i ML CHs® 103

AR MIEESHMABETERAR FBL: 0513-5501 2928 /2929 / 2966 FEE: 0513-5501 2969 / 2956 / 2947



FASTCHE JT ¥ : www.STCMCU.com  AIUEN/BF R S Bk T (13922809991)  Tel: 0755-82948411
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XCH A, <byte>
IhEE: ATHL EINERAI A R A 24
BBA: XCHIR 4 Ki<byte> 5 M7 T4 B A N 2B 32 2 ngs, ¥ 2ngsa) A m 2
5 N\<byte>fi1EE R TR, 154 P REERESR H eSO iFm S a7 %
PR S A N I /s 2 1 s 7 1 |1 7 |
4. FROFIN A NHEE20H, ZINL$HI{E A3FH (00111111B). A ERAMTI20HH T N
25 975H (01110101B). MiF54
XCH A, @RO
PATIE, PIEBRAMII20H 56 KB HE 28 A3FH (00111111B), RIMEEHN AL N
75H(01110101B).
XCH A,Rn
BEKE(F: 1
BITEER: 1
it RAL | 1100 | lrrr
#1{E: XCH
(A) <= (Rn)
XCH A, direct
BSKE (FEH: 2
HITEER: 1
ZHEIIS: [ 1 1 00 Jo 1 0 1] [ directaddress |
#1E: XCH
(A) < (direct)
XCH A, @Ri
BEKE(FWH: 1
BATEHEA: 1
RIS [ 1100 Jo 11 i
##1E: XCH
(A) <= ((Ri)
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XCHD A, @Ri
IhEE: TH B ngs A @Rixs 5 6 R B0 R4
AR XCHDIE 4% Znds N A MR EE (F70~3, —fE T Nt EaiBCDS) ja) %
SHER A RAM SR TR AT S e, S B ImETE (hL7~4) FIAZEm. 54k,
ZAR A AR ENL .
4. FROGRAT 7 HHE20H, ZINESH A 24 A36H (00110110B). P EBRAMIKI20H BT A7 ik
H%edE 975H (011110101B). NIFE4
XCHD A, @RO
PATIE, WEBRAM 20HE TG N A48 A76H (01110110B), R IN#AR N A4 A
35H(00110101B).
ESKEE: 1
HITAHA: 1
THERIES: [ 1101 o1 1
${E: XCHD
(As0) <= (Ris)

XRL <dest-byte>, <src-byte>
IheE: FiARE P R
A XRL1E 4 ¥ <dest-byte>Hl<src-byte> [T Q& 1) 5 1548 BB L #k 47 18 i 7 s 57,
S5 ARAF (E<dest-byte> TR M F R R B . %IR8 A br &L
PINERAE R AR RIS R o T 17750 24 H AR ROy Bondsns, YAt 4L
ATELR A7 T 0l BT, A7 M3 TSI RIS Fhk; 24 H U2
A BT AR, UREREROAT DO RN e ST E

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

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

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

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

PATE, PLEARINIS. 4. OB EUR.

ERECKI8051 5 ML H A W] I AR ST RE: 13922829991 STC90C58AD A% 1T 8051 My ML Cie® 105
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XRL A, Rn

BEKE (FT) :
MITREIER:
Z SRS

#BAE:

XRL A, direct

BEKE (FM):
HATEER:

Z IR
BRAE:

XRL A, @Ri

BEKE (F1) :
PATREHA:

T SRAS
BRAE:

XRL A, #data

K (F15)
HATR:
IR
HR1E:

XRL direct, A

BOKE (F1)
PITRHA:

— BEHIRAS -
#BA1E:

1
1
[ 01

XRL
(A) <= (A) ¥ (Rn)

10|lrrr

|0110|0101| |directaddress|

XRL
(A) « (A) ¥ (direct)

1
1
[01 1 0Jo1 1

XRL
(A) —(A) ¥ (RD))

2
1
[0 1

XRL
(A) < (A) ¥ #data

1 0 | 0100] | immediate data |

2
1
|0110|0010||directaddress|

XRL
(direct) «— (direct) * (A)

XRL direct, #dataw

K (F15)
PUTRA:

b 2 A

$RAE:

3
2

Fax: 0755-82905966

|Ol 1 0|0011| | direct address

immediate data

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

ACALL addr 11
Function:  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: | al0 a9 a8 1 | 0010 | | a7 a6 a5 a4 a3 a2 al a0

Operation: ACALL
(PC)— (PC)+2
(SP)—(SP) + 1
((SP)) « (PC,,)
(SP)«(SP) + 1
((SP))«—(PCis5)
(PCI(L(»)<— 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.

ERECKI8051 5 L TH A ] I AR ST RE: 13922829991 STC90CS8ADZF 1T 8051 ¥ fiHlhciees 107
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ADD A,Rn
Bytes:
Cycles:
Encoding:

Operation:

ADD A,direct
Bytes:
Cycles:
Encoding:

Operation:

ADD A,@Ri
Bytes:
Cycles:
Encoding:

Operation:

ADD A #data
Bytes:

Cycles:
Encoding:

Operation:

1
1

|0010|1rrr

ADD

(Ay—(A) + (Rn)

2

1

| 0010 |0 101 | |directaddress
ADD

(A)—(A) + (direct)

1

1

[00 1 0 Jou1 1

ADD

(A)y—(A) + ((Ri))

2

1

[ 0010 Jo1o0o0] [ immediatedata |
ADD

(A)«—(A) + #data

ADDC A,<src-byte>

Function:
Description:

Example:

Add with Carry

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

OV is set if there is a carry-out of bit 6 but not out of bit 7, or a carry-out of bit 7 but not

out of bit 6; otherwise OV is cleared. When adding signed integers, OV indicates a negative
number produced as the sum of two positive operands or a positive sum from two negative
operands.

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

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

ADDC A,RO

will leave 6EH (01101101B) in the Accumulator with the AC flag cleared and both the carry
flag and OV set to 1.
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ADDC A,Rn
Bytes: 1
Cycles: 1
Encoding: | 00 1 1 | I rrr |
Operation: ADDC
(A)—(A) +(C) + (Rn)
ADDC A.,direct
Bytes: 2
Cycles: 1
Encoding: [ 00 1 1 [0 10 1| [ directaddress
Operation: ADDC
(A)—(A) + (C) + (direct)
ADDC A,@Ri
Bytes: 1
Cycles: 1
Encoding: [ 00 1 1 Jo1 1]
Operation: ADDC
(A)—(A) +(O) + (Ri))
ADDC A #data
Bytes: 2
Cycles:
Encoding: | 00 1 1 [0 1 00| [ immediatedata |
Operation: ADDC
(A)«(A) + (C) + #data
AJMP addr 11
Function: Absolute Jump
Description: AJMP transfers program execution to the indicated address, which is formed at run-time by
concatenating the high-order five bits of the PC (after incrementing the PC twice), opcode
bits 7-5, and the second byte of the instruction. The destination must therefore be within the
same 2K block of program memory as the first byte of the instruction following AJMP.
Example: The label “JMPADR” is at program memory location 0123H. The instruction,
AJMP JMPADR
is at location 0345H and will load the PC with 0123H.
Bytes: 2
Cycles: 2
Encoding: [al0 a9 a8 0] 0 0 0 1 | [ a7 a6 a5 a4 | a3 a2 al a0
Operation: AJMP
(PC)«— (PO)+2

(PC,y)«< page address

SRR RII8051 B LT A 7]
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ANL <dest-byte>, <src-byte>

Function:
Description:

Example:

ANL A,Rn
Bytes:
Cycles:
Encoding:

Operation:

ANL A.direct
Bytes:
Cycles:
Encoding:

Operation:

ANL A,@Ri
Bytes:
Cycles:
Encoding:

Operation:

Logical-AND for byte variables

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

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

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

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

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

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

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

1
1
[o1T 01 J1irrr

ANL
(Ay—(A) /\ (Rn)

2
1

[ 0101

ANL
(A)—(A) /N (direct)

[ 01 0 1] [ direct address

1
1
[o1 01 Jo1 13

ANL
(Ay—(A) /\ ((Ri))
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ANL A #data

Bytes: 2

Cycles: 1
Encoding: | 0101 [0 1 00] [ immediatedata
Operation: ANL

(A)—(A) /\ #data
ANL direct,A

Bytes: 2

Cycles: 1
Encoding: [ 0 1 01 [0 0 1 0] [ directaddress |
Operation: ANL

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

Bytes: 3

Cycles: 2
Encoding: | 0101 | 0011 | | direct address | | immediate data
Operation: ANL

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

Function: Logical-AND for bit variables
Description: 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.
Example: Set the carry flag if, and only if, P1.0=1,ACC. 7=1, and OV = 0:
MOV C,P1.0 ;LOAD CARRY WITH INPUT PIN STATE
ANL C,ACC.7 ;AND CARRY WITH ACCUM. BIT.7
ANL C,/OV ;AND WITH INVERSE OF OVERFLOW FLAG
ANL C,bit
Bytes: 2
Cycles:
Encoding: | 1000 [0 0 1 0] | bitaddress
Operation: ANL

(©) < (©) A (bit)

SRR RII8051 B LT A 7]
FEBURHE: 7 3 U R T AT PR 7]

IR AR S 13922829991
Sl 0513-5501 2928 /2929 / 2966

STC0C58ADZ 4! 1T 8051 B (L 45/
FEE: 0513-5501 2969 / 2956 / 2947

111



FASTCHE JT ¥ : www.STCMCU.com  AIUEN/BF R S Bk T (13922809991)  Tel: 0755-82948411

Fax: 0755-82905966

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

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

Function: Compare and Jump if Not Equal

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

The first two operands allow four addressing mode combinations: the Accumulator may
be compared with any directly addressed byte or immediate data, and any indirect RAM

location or working register can be compared with an immediate constant.

Example: The Accumulator contains 34H. Register 7 contains S6H. The first instruction in the sequence

CINE  R7#60H, NOT-EQ
; ... a-A4 ; R7 = 60H.
NOT_EQ: IC REQ_LOW ; IF R7 < 60H.
Y 2. W W ; R7> 60H.

N .

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 A,P1,WAIT

clears the carry flag and continues with the next instruction in sequence, since the
Accumulator does equal the data read from P1. (If some other value was being input on Pl,

the program will loop at this point until the P1 data changes to 34H.)
CJNE A.,direct,rel

Bytes: 3
Cycles: 2
Encoding: [ 1 0 1 1 [0 1 0 1] | directaddress | | rel. address

Operation: (PC) — (PC)+3
IF (A) <> (direct)

THEN
(PC) < (PC) + relative offset
IF (A) < (direct)
THEN
€)1
ELSE
(C)«—0
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CJNE A #data,rel

Bytes:
Cycles:
Encoding:

Operation:

2

Tel: 0755-82948411  Fax: 0755-82905966

| 1011 | 0101 ] | immediata data | | rel. address

(PC) « (PC)+3
IF (A) <> (data)
THEN
(PC) «— (PC) + relative offset
IF (A) < (data)
THEN
C)«1
ELSE
(C)«0

CJNE Rn,##data,rel

Bytes:
Cycles:
Encoding:

Operation:

3
2

| 1011 | l rrr | | immediata data | | rel. address

(PC) « (PC)+3
IF (Rn) <> (data)
THEN
(PC) « (PC) + relative offset
IF (Rn) < (data)
THEN
€)1
ELSE
©)«0

CINE @Ri,#data,rel

Bytes:
Cycles:
Encoding:

Operation:

3
2

[ 1011 Joi1 1i] |[immediatedata | |  rel address

(PC) < (PC) +3
IF ((Ri)) <> (data)
THEN
(PC) « (PC) + relative offset
IF ((Ri)) < (data)
THEN
(€)1
ELSE
(C)«—0

SRR RII8051 B LT A 7]
FEBURHE: 7 3 U R T AT PR 7]
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CLR A
Function: Clear Accumulator
Description: The Aecunmlator is cleared (all bits set on zero). No flags are affected.
Example: The Accumulator contains SCH (01011100B). The instruction,
CLR A
will leave the Accumulator set to 00H (00000000B).
Bytes: 1
Cycles: 1
Encoding: [ 1110 [0o100
Operation: CLR
(A)=0
CLR Dbit
Function: Clear bit
Description: The indicated bit is cleared (reset to zero). No other flags are affected. CLR can operate on
the carry flag or any directly addressable bit.
Example: Port 1 has previously been written with SDH (01011101B). The instruction,
CLR P12
will leave the port set to S9H (01011001B).
CLR C
Bytes: 1
Cycles: 1
Encoding: [ 1 1 0 0] oo 11
Operation: CLR
(C)«0
CLR bit
Bytes: 2
Cycles: 1
Encoding: | 1 100 [00 1 0] [ bitaddress |
Operation: CLR
(bit) « 0
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CPL A
Function: Complement Accumulator
Description:  Each bit of the Accumulator is logically complemented (one’s complement). Bits which
previously contained a one are changed to a zero and vice-versa. No flags are affected.
Example: The Accumulator contains SCH(01011100B). The instruction,
CPL A
will leave the Accumulator set to 0A3H (101000011B).
Bytes: 1
Cycles: 1
Encoding: [ 1 111 [o100
Operation: CPL
(A)y=(A)
CPL bit
Function: Complement bit
Description:  The bit variable specified is complemented. A bit which had been a one is changed to zero
and vice-versa. No other flags are affected. CLR can operate on the carry or any directly
addressable bit.
Note:When this instruction is used to modify an output pin, the value used as the original
data will be read from the output data latch, not the input pin.
Example: Port 1 has previously been written with SDH (01011101B). The instruction,
CLR PI.1
CLR P12
will leave the port set to 59H (01011001B).
CPL C
Bytes: 1
Cycles: 1
Encoding: [ 10 1 1 Joo 11
Operation: CPL
(€)= (©)
CPL bit
Bytes: 2
Cycles: 1
Encoding: [ 1 0 1 1 [0 0 1 0] [ bitaddress
Operation: CPL
(bit) « (bit)

SRR RII8051 B LT A 7]
FEBURHE: 7 3 U R T AT PR 7]
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DA A

Function:
Description:

Example:

Decimal-adjust Accumulator for Addition

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

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

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

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

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

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

ADDC A,R3
DA A

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

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

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

ADD  A#99H
DA A

will leave the carry set and 29H in the Accumulator, since 30+99=129. The low-order byte
of the sum can be interpreted to mean 30 — 1 =29.
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Bytes: 1
Cycles: 1
Encoding: [ 11 01 Jo10 0]
Operation: DA
-contents of Accumulator are BCD
IF - [[(As9) > 9] V[(AC) =1]]
THEN(A; ) < (Asp) + 6
AND
IF [[(A)>9]1V(©)=1]]
THEN (A7) < (A7) +6
DEC byte
Function: Decrement
Description: The variable indicated is decremented by 1. An original value of 00H will underflow to
OFFH.
No flags are affected. Four operand addressing modes are allowed: accumulator, register,
direct, or register-indirect.
Note: When this instruction is used to modify an output port, the value used as the original
port data will be read from the output data latch, not the input pins.
Example: Register 0 contains 7FH (01111111B). Internal RAM locations 7EH and 7FH contain 00H
and 40H, respectively. The instruction sequence,
DEC @RO
DEC RO
DEC @RO
will leave register 0 set to 7EH and internal RAM locations 7EH and 7FH set to OFFH and
3FH.
DEC A
Bytes: 1
Cycles: 1
Encoding: [ 00 0 1 [0 100
Operation: DEC
(A)y—(A) -1
DEC Rn
Bytes: 1
Cycles: 1
Encoding: [ 0001 [ 1 rrr
Operation: DEC
(Rn)«—(Rn) - 1

SRR RII8051 B LT A 7]
FEBURHE: 7 3 U R T AT PR 7]
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DEC direct

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

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

Function: Decrement and Jump if Not Zero

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

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

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

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

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

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

MOV R2.#8
TOOOLE: CPL P1.7

DINZ R2, TOOGLE

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

DJNZ Rn,rel

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

DINZ

(PC) + (PC) +2

(direct) « (direct) — 1

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

THEN
(PC) «— (PC) +rel
INC <byte>
Function: Increment
Description: INC increments the indicated variable by 1. An original value of OFFH will overflow to
00H.No flags are affected. Three addressing modes are allowed: register, direct, or register-
indirect.
Note: When this instruction is used to modify an output port, the value used as the original
port data will be read from the output data latch, not the input pins.
Example: Register 0 contains 7EH (011111110B). Internal RAM locations 7EH and 7FH contain OFFH
and 40H, respectively. The instruction sequence,
INC @RO
INC RO
INC @RO
will leave register 0 set to 7FH and internal RAM locations 7EH and 7FH holding
(respectively) 00H and 41H.
INC A
Bytes: 1
Cycles: 1
Encoding: [ 00 0 00100
Operation: INC
(A) « (A)+1
INC Rn
Bytes: 1
Cycles: 1
Encoding: [ 00 0 0] I rrr
Operation: INC
(Rn) < (Rn)+1
INC direct
Bytes: 2
Cycles: 1
Encoding: | 0000 [0 1 0 1| [ direct address
Operation: INC
(direct)«—(direct) + 1
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INC @Ri
Bytes: 1
Cycles: 1
Encoding: [ 0000 [O 1 1
Operation: INC
(Ri))—(RD) +1
INC DPTR
Function: Increment Data Pointer
Description: Increment the 16-bit data pointer by 1. A 16-bit increment (modulo 2'°) is performed; an
overflow of the low-order byte of the data pointer (DPL) from OFFH to 00H will increment
the high-order-byte (DPH). No flags are affected.
This is the only 16-bit register which can be incremented.
Example: Register DPH and DPL contains 12H and OFEH,respectively. The instruction sequence,
INC DPTR
INC DPTR
INC DPTR
will change DPH and DPL to 13H and O1H.
Bytes:
Cycles: 2
Encoding: [1 0 1 0Jo0oo0 1 1]
Operation: INC

JB bit, rel

(DPTR) « (DPTR)+1

Function:
Description:

Example:

Bytes:
Cycles:
Encoding:

Operation:

Jump if Bit set

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

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

JB  Pl.2,LABELI

JB  ACC.2, LABEL2

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

3

2
[[0010

| 0000 | | bit address | | rel. address

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

SRR RII8051 B LT A 7]
FEBURHE: 7 3 U R T AT PR 7]
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JBC bit, rel

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

(PC) — (PC) +rel
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JMP

@A+DPTR

Function:
Description:

Example:

Bytes:
Cycles:
Encoding:

Operation:

JNB bit, rel

Jump indirect

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

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

MOV DPTR, #JMP_TBL
JMP @A+DPTR

AJMP LABELO

AJMP LABELL1

AJMP LABEL2

AJMP LABEL3

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

1
2
[ 01 11

JMP
(PC) « (A) + (DPTR)

JMP-TBL:

[001 1]

Function:

Description:

Example:

Bytes:
Cycles:
Encoding:

Operation:

Jump if Bit is not set

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

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

INB P1.3, LABELLI
INB ACC.3, LABEL2

will cause program execution to continue at the instruction at label LABEL2
3
2

[ 0011

| 0000 | | bit address | | rel. address

JNB
(PC) « (PC)+ 3
IF (bit)=0

THEN  (PC) « (PC) + rel

SRR RII8051 B LT A 7]
FEBURHE: 7 3 U R T AT PR 7]
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JNC rel
Function: Jump if Carry not set
Description: If the carry flag is a zero, branch to the address indicated; otherwise proceed with the next
instruction. The branch destination is computed by adding the signed relative-displacement
in the second instruction byte to the PC, after incrementing the PC twice to point to the next
instruction. The carry flag is not modified
Example: The carry flag is set. The instruction sequence,
JNC LABELI
CPL C
JNC LABEL2
will clear the carry and cause program execution to continue at the instruction identified by
the label LABEL2.
Bytes: 2
Cycles: 2
Encoding: | 0101 [0000] | reladdress
Operation: JNC
(PC) « (PC)+2
IF (C)=0
THEN (PC) « (PC) + rel
JNZ rel
Function: Jump if Accumulator Not Zero
Description: If any bit of the Accumulator is a one, branch to the indicated address; otherwise proceed
with the next instruction. The branch destination is computed by adding the signed relative-
displacement in the second instruction byte to the PC, after incrementing the PC twice. The
Accumulator is not modified. No flags are affected.
Example: The Accumulator originally holds 00H. The instruction sequence,
JNZ LABELI
INC A
JNZ LAEEL2
will set the Accumulator to 01H and continue at label LABEL2.
Bytes: 2
Cycles: 2
Encoding: | 01 11 [0000] | reladdress
Operation: INZ
(PC) « (PC)+2
IF (A)#0
THEN  (PC) « (PC) + rel
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JZ, rel
Function: Jump if Accumulator Zero

Description: If all bits of the Accumulator are zero, branch to the address indicated; otherwise proceed
with the next instruction. The branch destination is computed by adding the signed relative-
displacement in the second instruction byte to the PC, after incrementing the PC twice. The
Accumulator is not modified. No flags are affected.

Example: The Accumulator originally contains 01H. The instruction sequence,

JZ LABELI1
DEC A
JZ LAEEL2

will change the Accumulator to 00H and cause program execution to continue at the
instruction identified by the label LABEL2.

Bytes: 2
Cycles: 2
Encoding: | 01 10 [0000] | reladdress
Operation: JZ
(PC) « (PO)+2
IF (A)=0

THEN  (PC) « (PC) + rel
LCALL addrl6

Function: Long call

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

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

LCALL SUBRTN

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

Bytes: 3
Cycles: 2
Encoding: | 0001 | 0010 | | addr15-addr8 | | addr7-addr0
Operation: LCALL
(PC) «— (PC) +3
(SP) « (SP) + 1
((SP)) « (PCy)
(SP) « (SP) + 1
((SP)) « (PCys.9)
(PC) « addr;
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LJMP addrleé

Function:

Description:

Example:

Bytes:
Cycles:
Encoding:

Operation:

Long Jump

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

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

LIMP JMPADR

at location 0123H will load the program counter with 1234H.

3
2

| 0000

0010 | | addr15-addr8 | | addr7-addr0

LIMP
(PC) « addr;

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

Function:
Description:

Example:

MOV A,Rn

Bytes:
Cycles:
Encoding:

Operation:

Move byte variable

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

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

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

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

MOV A, @RO  ;A<=40H

MOV  RI,A :R1 <=40H

MOV B,@Rl  :B<=10H

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

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

1
1

|1110|1rrr

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

Bytes: 2
Cycles: 1
Encoding: | 1 1 10 [0 1 0 1| [ directaddress
Operation: MOV
(A)« (direct)
*MOV A, ACC is not a valid instruction
MOV A,@Ri
Bytes: 1
Cycles: 1
Encoding: | 11 1 0 [0 113
Operation: MOV
(A) — (Ri)
MOV A #data
Bytes: 2
Cycles: 1
Encoding: | 01 1 1 [0 10 0] [ immediate data
Operation: MOV
(A)« #data
MOV Rn, A
Bytes: 1
Cycles: 1
Encoding: | 1 1 11 [ 1rrr
Operation: MOV
(Rn)—(A)
MOV Rn,direct
Bytes:
Cycles: 2
Encoding: | 1010 | lrrr | | direct addr.
Operation: MOV
(Rn)«—(direct)
MOV Rn,##data
Bytes: 2
Cycles: 1
Encoding: | 0111 | lrrr | | immediate data
Operation: MOV
(Rn) « #data
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MOV direct, A

Bytes: 2
Cycles: 1
Encoding: | 1 1 1 1 [o 10 1] [ directaddress |
Operation: MOV
(direct) < (A)
MOV direct, Rn
Bytes: 2
Cycles: 2
Encoding: | 1 000 [ 1 rrr | [ directaddress |
Operation: MOV
(direct) < (Rn)
MOV direct, direct
Bytes: 3
Cycles: 2
Encoding: [ 1000 Jo 10 1] [ diraddr (src) |
Operation: MOV
(direct)«— (direct)
MOV direct, @Ri
Bytes: 2
Cycles: 2
Encoding: | 1000 [ o 1 1i]| [ directadd |
Operation: MOV
(direct)«—((R1))
MOV direct,#data
Bytes: 3
Cycles: 2
Encoding: [ 0 1 1 1 [0 1 0 1| [ direct address |
Operation: MOV
(direct) « #data
MOV @Ri, A
Bytes: 1
Cycles: 1
Encoding: [ 1 1 11 Jo1 1
Operation: MOV
((R)) < (A)
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MOV @Ri, direct

Bytes: 2
Cycles: 2
Encoding: | 1010 [0 1 1i] [ directaddr
Operation: MOV
((Ri)) « (direct)
MOV @Ri, #data
Bytes: 2
Cycles: 1
Encoding: [ 0 1 1 1 [0 1 1i]| [ immediatedata
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 [0 0 1 1] [ bit address |
Operation: MOV
(C) « (bit)
MOV bit,C
Bytes: 2
Cycles: 2
Encoding: [ 1 0 0 1 [0 0 1 0] [ bitaddress |
Operation: MOV
(bit)— (C)
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MOV DPTR, #data 16

Function:
Description:

Example:

Bytes:
Cycles:
Encoding:

Operation:

MOVC

Load Data Pointer with a 16-bit constant

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

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

The instruction,

MOV  DPTR, #1234H

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

3

2

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

(DPTR) « #data,,,

DPH DPL « #data, s ; #data,

A, @A+ <base-reg>

Function:

Description:

Example:

Move Code byte

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

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

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

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

MOVC A,@A+DPTR

Bytes:
Cycles:
Encoding:

Operation:

1

2

[ 1001 Joo1 1]
MOVC

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

Bytes: 1
Cycles: 2
Encoding: | 1000 [0 0 11
Operation: MOVC
(PC) «— (PC)+1
(A) < (AHPC))

MOVX <dest-byte>, <src-byte>
Function: Move External

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

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

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

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

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

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

MOVX A, @RI
MOVX ~ @RO, A

copies the value 56H into both the Accumulator and external RAM location 12H.
MOVX A,@Ri
Bytes:
Cycles: 2
Encoding: [ 11 1 0 Joo 1

Operation: MOVX
(A) — (Ri)
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MOVX A,@DPTR

Bytes: 1
Cycles: 2
Encoding: | 1 110 [0000
Operation: MOVX
(A) < ((DPTR))
MOVX @Ri, A
Bytes: 1
Cycles: 2
Encoding: [ 1 111 JooOTi
Operation: MOVX
(Ri))(A)
MOVX @DPTR,A
Bytes: 1
Cycles: 2
Encoding: [ 1111 [0000

Operation: MOVX
(DPTR)«—(A)

MUL AB
Function: Multiply

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

Example: Originally the Accumulator holds the value 80 (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:
Cycles: 4
Encoding: [ 1 0 1 0Jo 1 0 0

Operation: MUL
(A)r = (A)X(B)
(B)iss
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NOP

Function:

Description:

Example:

Bytes:
Cycles:
Encoding:

Operation:

No Operation

Execution continues at the following instruction. Other than the PC, no registers or flags are
affected.

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

CLR P2.7
NOP
NOP
NOP
NOP
SETB P2.7

1
1

[0 00 0Jo 0o o0 0

NOP
(PC) « (PC)+1

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

Function:

Description:

Example:

Logical-OR for byte variables

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

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

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

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

ORL A,RO

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

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

ORL P1, #00110010B

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

Operation:

ORL A,direct
Bytes:
Cycles:
Encoding:

Operation:

ORL A,@Ri
Bytes:
Cycles:
Encoding:

Operation:

ORL A #data
Bytes:
Cycles:
Encoding:

Operation:

ORL direct, A
Bytes:

Cycles:
Encoding:

Operation:

[01 0 o1 rr
ORL

(A) < (A)V(Rn)

2

1

| 01 00 |0 1.0 1] |directaddress|

ORL
(A)— (A)V (direct)

1
1

[0 1000 1 1

ORL
(A)—= (A)V((Ri)

2
1

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

ORL
(A)— (A)V f#data

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

ORL
(direct)«— (direct) VV (A)

ORL direct, #data

Bytes:
Cycles:
Encoding:

Operation:

3
2

Fax: 0755-82905966

| 0100 |0 0 1 1] |directaddress|

| immediate data |

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

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

(diect) < ((SP))
(SP) «— (SP) - 1

SRR RII8051 B LT A 7]
FEBURHE: 7 3 U R T AT PR 7]
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PUSH direct

Function: Push onto stack
Description: The Stack Pointer is incremented by one. The contents of the indicated variableis then copied
into the internal RAM location addressed by the Stack Pointer. Otherwise no flags are
affected.
Example: On entering interrupt routine the Stack Pointer contains 09H. The Data Pointer holds the
value 0123H. The instruction sequence,
PUSH DPL
PUSH DPH
will leave the Stack Pointer set to 0BH and store 23H and 01H in internal RAM locations
0AH and OBH, respectively.
Bytes: 2
Cycles: 2
Encoding: | 1 1 00 [0 0 0 0] [ direct address |
Operation: PUSH
(SP) — (SP)+ 1
((SP)) « (direct)
RET
Function: Return from subroutine
Description: RET pops the high-and low-order bytes of the PC successively from the stack, decrementing
the Stack Pointer by two. Program execution continues at the resulting address, generally the
instruction immediately following an ACALL or LCALL. No flags are affected.
Example: The Stack Pointer originally contains the value 0BH. Internal RAM locations 0AH and 0BH
contain the values 23H and 01H, respectively. The instruction,
RET
will leave the Stack Pointer equal to the value 09H. Program execution will continue at
location 0123H.
Bytes: 1
Cycles: 2
Encoding: [ 0 0 10 Jo 0 1 0
Operation: RET
(PCs5) < ((SP))
(SP) « (SP) -1
(PCr,) < ((SP))

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

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

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

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

Encoding: [ 0 0 11 Jo 0 1 0

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

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

position. No flags are affected.

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

RL A
leaves the Accumulator holding the value 8BH (10001011B) with the carry unaffected.
Bytes: 1
Cycles: 1
Encoding: | 0 0 10 [0 0 1 1|
Operation: RL
(Ant1l) < (An) n=0-6
(A0) « (A7)

SRR RII8051 B LT A 7]
FEBURHE: 7 3 U R T AT PR 7]
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RLC A
Function: Rotate Accumulator Left through the Carry flag
Description:  The eight bits in the Accumulator and the carry flag are together rotated one bit to the left. Bit
7 moves into the carry flag; the original state of the carry flag moves into the bit 0 position.
No other flags are affected.
Example: The Accumulator holds the value 0C5H (11000101B), and the carry is zero. The instruction,
RLC A
leaves the Accumulator holding the value 8BH (10001011B) with the carry set.
Bytes: 1
Cycles: 1
Encoding: [0 0 11 [0 0 1 1]
Operation: RLC
(Antl) < (An) n=0-6
(A0) ()
(©) (A7)
RR A
Function: Rotate Accumulator Right
Description:  The eight bits in the Accumulator are rotated one bit to the right. Bit 0 is rotated into the bit 7
position. No flags are affected.
Example: The Accumulator holds the value 0C5H (11000101B). The instruction,
RR A
leaves the Accumulator holding the value 0E2H (11100010B) with the carry unaffected.
Bytes: 1
Cycles: 1
Encoding: | 0. 0 00 [0 0 1 1|
Operation: RR
(An) < (Ant+l) n=0-6
(A7) < (A0)
RRC A
Function: Rotate Accumulator Right through the Carry flag
Description: The eight bits in the Accumulator and the carry flag are together rotated one bit to the right.
Bit 0 moves into the carry flag; the original value of the carry flag moves into the bit 7
position.No other flags are affected.
Example: The Accumulator holds the value 0C5H (11000101B), and the carry is zero. The instruction,
RRC A
leaves the Accumulator holding the value 62H (01100010B) with the carry set.
Bytes: 1
Cycles: 1
Encoding: | 0 0 01 [o 0 1 1|
Operation: RRC
(Ant+1) < (An) n=0-6
(A7) —(O)
(©) —(A0)
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SETB <bit>

Function: Set bit
Description: SETB sets the indicated bit to one. SETB can operate on the carry flag or any directly
addressable bit. No other flags are affected
Example: The carry flag is cleared. Output Port 1 has been written with the value 34H (00110100B).
The instructions,
SETB C
SETB P1.0
will leave the carry flag set to 1 and change the data output on Port 1 to 35H (00110101B).
SETB C
Bytes: 1
Cycles: 1
Encoding: [ 1 1 01 Jo 0 1 1
Operation: SETB
(C)«1
SETB bit
Bytes: 2
Cycles: 1
Encoding: [ 1 1 0 1 Jo 0 1 0] [ bitaddress
Operation: SETB
(bit) « 1
SJMP rel
Function:  Short Jump
Description: Program control branches unconditionally to the address indicated. The branch destination is
computed by adding the signed displacement in the second instruction byte to the PC, after
incrementing the PC twice. Therefore, the range of destinations allowed is from 128bytes
preceding this instruction to 127 bytes following it.
Example: The label “RELADR? is assigned to an instruction at program memory location 0123H. The
instruction,
SIMP RELADR
will assemble into location 0100H. After the instruction is executed, the PC will contain the
value 0123H.
(Note: Under the above conditions the instruction following SIMP will be at 102H.Therefore,
the displacement byte of the instruction will be the relative offset (0123H - 0102H) = 21H.
Put another way, an SIMP with a displacement of OFEH would be an one-instruction infinite
loop).
Bytes: 2
Cycles: 2
Encoding: [ 1 0 00 [0 0 0 0] [ reladdress |
Operation: SJMP
(PC) « (PC)+2

(PC) « (PC)+rel

SRR RII8051 B LT A 7]
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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)

— N

[1 00

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

1 |0 1.0 1] |direct addressl

1
1

[1 00

SUBB
(A) = (A)-(O) - (RD)

1o 1 1 i]
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SUBB A, #data

Bytes: 2
Cycles: 1
Encoding: | 1 0 0 1 | 01 00 | | immediate data
Operation: SUBB
(A) < (A) - (C) - #data
SWAP A
Function:  Swap nibbles within the Accumulator
Description: SWAP A interchanges the low- and high-order nibbles (four-bit fields) of the Accumulator
(bits 3-0 and bits 7-4). The operation can also be thought of as a four-bit rotate instruction.
No flags are affected.
Example: The Accumulator holds the value 0CSH (11000101B). The instruction,
SWAP A
leaves the Accumulator holding the value SCH (01011100B).
Bytes: 1
Cycles: 1
Encoding: | 1 1 00 [0 1 0 0|
Operation: SWAP
(Avg) <= (Ary)
XCH A, <byte>
Function: Exchange Accumulator with byte variable
Description: XCH loads the Accumulator with the contents of the indicated variable, at the same time
writing the original Accumulator contents to the indicated variable. The source/destination
operand can use register, direct, or register-indirect addressing.
Example: RO contains the address 20H. The Accumulator holds the value 3FH (00111111B). Internal
RAM location 20H holds the value 75H (01110101B). The instruction,
XCH A, @RO
will leave RAM location 20H holding the values 3FH (00111111B) and 75H (01110101B) in
the accumulator.
XCH A,Rn
Bytes: 1
Cycles: 1
Encoding: | 11 0 0 [ I rror
Operation: XCH
(A) <= (Rn)
XCH A, direct
Bytes: 2
Cycles: 1
Encoding: | 1 100 [0 10 1| [ directaddress |
Operation: XCH

(A) < (direct)

SRR RII8051 B LT A 7]
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XCH A, @Ri
Bytes: 1
Cycles: 1

Encoding: | 1100 |01 1 i
Operation: XCH
(A) <= ((Ri)
XCHD A, @Ri

Function: Exchange Digit

Description: XCHD exchanges the low-order nibble of the Accumulator (bits 3-0), generally representing
a hexadecimal or BCD digit, with that of the internal RAM location indirectly addressed by
the specified register. The high-order nibbles (bits 7-4) of each register are not affected. No

flags are affected.

Example: RO contains the address 20H. The Accumulator holds the value 36H (00110110B). Internal

RAM location 20H holds the value 75H (01110101B). The instruction,
XCHD A, @RO

will leave RAM location 20H holding the value 76H (01110110B) and 35H (00110101B) in

the accumulator.
Bytes: 1
Cycles: 1
Encoding: [ 1 1 01 [0 1 1
Operation: XCHD
(Asg) <= (Rizo)

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

Function: Logical Exclusive-OR for byte variables

Description:  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.)

Example: If the Accumulator holds 0C3H (11000011B) and register 0 holds 0OAAH (10101010B) then

the instruction,
XRL A, RO
will leave the Accumulator holding the vatue 69H (01101001B).

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

computed in the Accumulator at run-time. The instruction,
XRL P1,#00110001B
will complement bits 5,4 and 0 of outpue Port 1.
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XRL A,Rn
Bytes:
Cycles:
Encoding:

Operation:

XRL A, direct
Bytes:

Cycles:
Encoding:

Operation:

XRL A, @Ri
Bytes:
Cycles:
Encoding:

Operation:

XRL A, #data
Bytes:

Cycles:
Encoding:

Operation:

XRL direct, A
Bytes:

Cycles:
Encoding:

Operation:

1
1

[01 1 0] 1rrrx

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

[o1 10 o1 01 ] [ directaddress

XRL

(A) < (A) A (direct)

1
1

[o1 1 0Jo1 13

XRL

(A) — (A) A (Ri)

2
1

[01 1 0Jo0o 1 00] [ immediate data

XRL

(A) « (A) A #data

2
1

[01 1 0Joo 1 0] [ direct address

XRL

(direct) «— (direct) A (A)

XRL direct, #data

Bytes:
Cycles:
Encoding:

Operation:

3
2

[o1 1 0Joo0 1 1]

direct address

immediate data

XRL

(direct) < (direct) A # data

SRR RII8051 B LT A 7]
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M CPUIETEALEE — A Wi SR I (BATAHMN R W RS » RET 54—
oS e R S SR . W R CPUREHE B 15 X6 J5 sk h Wi IR SA2 7, 5 5 AbBRARL 2
R WG R, EEELLE, FREERARE T W RS TR, XSO R ETRE .
X W RGN Z R RS, WA P WHRET BRI B RGN B W R S

STC90CS8AD £ 51 8 Fr HLER AL T 84 b il sk, B A4 52 SMEBhT0(NTO). SE 33
Ocfill. AN I(NTL), SERT B3 1T, e g8 2eh i, 88 11 (UART) i, Shibi2(INT2
)« ARESTHI3(INT3). A () b BT 4 LA A4~ P4 S 9. i BT LA 96 84 b W fo Y A (E A/
1E.7) SYHH B2 H T 1) 50 V67 5K 57 T8 (R FR Wi =R, ] LU 4T 1 FH B2 () o I8 78 YR A2 R A CPU
M) S8 LR H BT R s A R T AT DU PR S i s D b el oG HR RS s A
WT AR e ¥ v A e . RS i R Wi SR AT AT WHIRAR e i b, Iz, AR SR
IR B SRS BT LT W e S 2 S [RIAR S G b BT o 24 AN A (R0 506 2% 1) v B [ B 7= 2
4 B W Rk TE R G S N R T . STCO0CS8AD Z 41 B WL &AN b W 2 vk et R
6-17T7R:
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®6-1 P EIIRF

F by s TR R | ) X . R
s AHEE A . PRI PRI | RS | TRIEDH3 | s o gt o e L s et o
Ly Jii E=N iy b 7 R S \A—S 5 |
TR [ I K wE o) | 21 | 92 | (i) AR SRAREAL | T R A
Hidik (IPH,IP)
INTO  10003H|  0(highest)| PXOH,PX0| 0,0 |o,1]1,0| 1,1 IEO EX0/EA
(HLEBH T 0)
Timer 0 |000BH 1 PTOH,PTO | 0,0 |0,1|1,0] 1,1 TFO ETO/EA
INTI
1 0013H 2 PXIH,PXI| 0,0 |o,1|1L0]| 1,1 IE1 EX1/EA
(AR
Timerl  |001BH 3 PTIH,PTI| 0,0 |0, 1| 10| 1,1 TFI ETI/EA
UART  |0023H 4 PSH,PS | 0,0 |0, 1|10 1,1 RI+TI
Timer2 |002BH 5 PT2H,PT2 | 0,0 |0, 1| 10| 1,1 TF2 + EXF2 (ET2)/EA
INT2 100331 6 PX2H,PX2| 0,0 |o,1] 10| 1,1 IE2 EX2/EA
(A8 72)
INT3  1003BH| 7 (lowest)| PX3H,PX3| 0,0 |0,1|1,0| 1.1 IE3 EX3/EA
(M8 H73)

T B BN R R T B A AT AR IPH A A AL, PR AR WA e s o I 2%, iR H %
HIPEXICON, AWt dimt AWM, SE58051 5 A WL Wi it So gk s a3 45 -

IR HICIE 5 ifs, W E oy s lrs, il

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

STC90C58AD Z 41 # 5 ML h I R G &5 7 7= K B 6-1 s

: R Se 2
Tl SR Pt 2517
) 27 A7 v
v IP, XICON, IPH IR T
IE, XICONZ fr e 25f75e S Sa g
TCON.0/IT0=0 >0 EA PXOH, PX0 /J
EX0 —
INTO —o— IEO—o"—0 -3 Lyl
TCON.OATO={ | Prom.p1o| 0 '
o > 0,1
Timer0 / TF) ——)—o"- o8 = RN
TCON2/IT1=0 PXIH’gPXl LUNe o
INT1—o 0 g = EEEN
TCON.2ATI=1
PTIH, PT1| (¢
b : 0.1 1,0
Timerl / TF1 0§ T Ly
PSH, PS
RI E 8_% 0.l 1,0
UART :I )—h—o) o 0 g BN 7
l PT2H, PT2 ﬁiﬁj
s 0,0 N =
ET2 o 0.1 V42
Timer2 Eg(%z :[)—.—O/—O{C o\g ” Loyl N
|
|
XICON.0/IT2=0 [ >0 EX2 | PXZHS"XZ 00 N
INT2 —o E2H—o"—oo o UNEEER
XICON.O0/IT2=1 | "
|
_ o | PX3H, PX3
XICON.4/IT3=0 > EX3 g 0’07 0,1 10
INT3 —o¢ IE3 e A o g T—> N
XICON.4/1T3=1 l
l v
| low
|
EA:
\Global Enable
EA
K6-1 STCO0CSSAD Z 1|+ R 4t 45 14 1K
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A WTO(INTO) AN &R B L(INT 1) A0 o I 2 (INT2) Rt & 5 o 13 (INT3 ) BE AT 1 Ha °F
fil ke, R BRI o 3 SR DU AN A0S A B AR AT AL T A AF A TCONH I TEO/TCON. 1
IE1/TCON.3. IE2/XICON.2FIIE3/XICON.5, 445 rh b AR 55 F2 e gl 07 i, FP BT SR AR AL
IEO. IE1. IE2AIIE34 Hah##E0. TCONZF A7 %% H HIITO/TCON.O. IT1/TCON.2. IT2/XICON.0
FIIT3/XICONAYE T AN W0 1. 2FI3 2K FE-~P i & 77 sUid 7 T FEn i & 77 0. WikiTx =
0(x =0,1,2,3), A RGAEINTx(x = 0,1,2,3) LRI B HL 1 5 v] = AE AN . iR 1Tx = 1(x
=0,1,2,3), A ZRGAEINTx( x= 0,1,2,3) BRI T B 5 ol P2 A 4h 3 bk 038 r0(INTO).
AMER PR LINT L), AR T 2(INT2) A0 A0 3 v W7 3 (INTT3)348 1 LA 045 5 17 LM o Pl o o e

SE I 25 OFN L 1) A Wi SR bR B AR TFORI TR 478 I 2% 27 A7 28 THx/TLx(x = 0,1)%i tH i, ¥ai
HARENTFx(x = 0,1) 4 B AL, Al k A . S8 AL LT 1% e i 2R i, e as
RS AR EALTEX(x = 0,1) 2 E 5 4

2 AT AP 37 SR G T R TRT R AT 1 1R 32w W SR AR B A2 TTHR (AT AT — AN B o1
&, HATOHWE S A

SE I B2 (0 R T SR AR EALR TR2RIEXF2 . 4 I 48 55 A7 2 TH2/TL2% I, ¥ai A 47
TR2EWE BN, Eh sk A . M5 P LT IZ e I 85 RIS, 5 i 8% 1 bs 07
TR2& WG R . MEXEN2=1 HLT2EX 5 kAL 7= AL ff SR BB e mf, EXF2 B AL, 2 I 22 v W fi
RERT, EXF2=tKf8CPUM 7 7] 5 A AT e B 22 BT 72 7

FA T R AT N A SE U K620 -

F6-2 ik
TR il AT N
( %é@%ﬁ 0) (ITO/TCON.O = 1): Ff&#T  (ITO/TCON.O = 0): Ik FE-F
Timer 0 JE I 280
( %%‘glﬂﬁ , (IT/TCON.2 = 1): M4 (ITI/TCON.2 = 0): {i§H1F
Timerl JE I 2% 1 H
UART R B2 5E
Timer2 S I 28 23 H
( %%‘Lﬁﬁ ” (IT2/XICON.0 = 1): TR/ (IT2/XICON.0 = 0): {i§H1F
( 9&%;3%3) (IT3/XICON.4 = 1): R4 (IT3/XICON.4 = 0): {&H1F
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6.2 hTHTFS

g e A7tk J 55 o
75 ik WA | Lo | Ehrt
IE Interrupt Enable | A8H | EA | - | ET2 | ES | ETI | EX1 | ETO | EX0 |0x00 0000B
P Interrupt Priority BSH - | - [ em2[es]eri]exi|ero| pxo «x00 0000B
Low
[PH Interrulgitgf;lrlorlty B7H  LPX3H [ px2n | p2n | psH [PTiH| PX1H | PTOH | PXOH 0000,0000B
Tcon  |Timer/Counter Oand)gop =y [ TRt | TF0 | TRO | 1E1 | 111 [ 1EO [ 10 ]0000 0000B
1 Control
SCON Serial Control 98H [SMO/FE| sM1 | sM2 | REN | TBS | RBS | TI | RI |0000 0000B
T2CON Timer/Counter 2 C8H |72 [Exr2|reik | TeLk [Exena| trR2 | /12 [cp/kiz [0000 0000B
Control
XICON Auxﬂgz)rl}l/tigferupt ESH | Px3 | Ex3 | 13 [ 3 [ px2 | Ex2 | 2 | 112 |0000 0000B

ERAFIH T 5STCIOCS8AD FFHL 3 LR WA SR I T 7 25 A7 45, T IHNE Xt LR & 47
AT

1. i 12 15 F F 2R IEFIXICON
STC90CS8AD Z 41| 5. HLCPUXS FR Wl i FF i el B, F— AR Wi 2 75 o v b I8, 52

P EBH FR T fR FAESRIE (M NASH) FIXICON (HuhlAESH) #6102 {F2RIBHI#E =,
R

IE: Jl eiFarff4s (A ALF-4k)
SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO
1IE ASH name | EA ET2 ES | ET1 | EX1 | ETO | EXO0

EA : CPUM AT o ir= i, EA=1, CPUJFRCFI, EA=0, CPUBERATA I W i
EAFIAE 2 45 o W fo 14 T P 2 ) o B3 A TR B e 2 EA R 1] FL I8 2 25 R s B
T R BT S VR4 A 4%

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

ES : TP Wi VL. ES=1, RVFHEATOIRW; ES=0, 25T 19,

ET1 : @I/ BTG b T b A, ET1=1, RYFTIHH, ET1=0, Z51ET1d0H,
EX1: AN W o vifi. EX1=1, SVFAMERH W1, EX1=0, &5 1EAMEA 0T,
ETO : TOff)3 R W /o442, ETO=1, FFTOH M ET0=0%% 1ETOH .

EXO0 : AN W0 T v hr . EX0=1, fuiFHl; EX0=0%% 1.
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AT AEXICONFIRG T
XICON : #iifhh Wizl 75 /785 (ArhrFH4h)
SFR name | Address | bit | B7 B6 B5 B4 | B3 | B2 | Bl | BO
XICON ESH | name | PX3 | EX3 IE3 | IT3 | PX2 | EX2 | IE2 | IT2
PX3: BALRYISM W3R S g m, e S 2 B [PXH3, PX31=[0, 0]; [0, 1]: [1,0];
(1, 11k UkE .
EX3 : Wiph B, RVEAMBHE3Th Il gm0, Bk rh w3t
IE3 : AMESR IS Wi sSKAREAL, W 2RO )G, TES=1, AT AR B 3liE %
IT3 : qUCAL AR BRI, SR W32 T B v il s 2 A7 e R A i, A P fid R
HHIKT
PX2: B RMAMT W2 e, g4 i [PXH2, PX2]=[0, 0]; [0, 1]; [1,0];
(1, 1]kdE.
EX2 : Wik ERL, SVFAMERT W2 QipiiE R0, AR RSN 2
IE2 : AR 2 g SRR EAL, WSk AL S, 1E2=1, i S B 3E % .
IT2 : UL AR AL, SR W22 T B v fil i s 2 7 e R AT 2, DA P ik
Hlkr .

STC90C58AD R H| B WL E M LU, IEFIXICONBEO, M FARFE “17 & “0” IEM
XICONAH N BT, SIS 4 2 1b 5 o I AR v BT HR AR, o 58 5 — > v W 9080 e 4 o i 0 23 )
A A CPU IO BT . SEHTIIEFIXICONFY PN 25 7] el A #3548 4 K528 (SETB BIT; CLR BIT) ,

] H I EfE A sz 8l (BIMOV 1E, #DATA, ANL IE, #DATA; ORL IE, #DATA; MOV
IE, A% .
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2. hE L S R Iw I F 725 1P/XICONFIIPH
FEGE805 1 L i HLEA AN R Tt S g, R e ORI AR e, mT DASEIN P £ b T iR 22
STCY90CS8AD F F1| H Jy ALId ik 15 BT B N IR RR IR D e 2 A7 (TPH) ARG, m] K A A o
PR BNANTFWAR S WR N EEIP, BahBiit e HEME, 5458051 WL
HIT I e 2 e A A2
—ANIEAESAT BURAR e 2 b b B s AL e b I B b 7, (BASBE 0 53— MR S 2 b Ik B
R, —ERATRIGEH, BRREEARETI, iR [0l 355 5 BT — 248 4 4 e RLET 1) R
Wy i . DL TR AT UG T T 7 % 3 A -
VAR S g% W mT 4 s e S 2 e i R W, 2 AR
2] —Fh i (N R B OS ARG, — BAARIMRR, A2 S 1R 2 W BT e ik
STCO0CS8AD F 51| 5 K ML I N #5442 1) 75 A7 2% A% =R R
IPH: B o g4 il 2 A7 8 v (A mz SH4k)
SFR name | Address | bit B7 B6 B5 B4 B3 B2 B1 BO
IPH B7H |name - - PT2 PSH | PTIH | PXIH | PTOH | PXOH

XICON : Pzt ey /74 (AIALF-4k)
SFR name | Address | bit | B7 B6 BS | B4 | B3 | B2 | Bl | BO
XICON ESH | name | PX3 | EX3 | IE3 | IT3 | PX2 | EX2 | IE2 | IT2

P FRWEAR S g g il B A7 Ak (T Az 3-b)
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
1P B8H name | PX3 PX2 PT2 PS | PT1 | PX1 | PTO | PXO

PX3H, PX3: AR W3t e izl
PX3H=0 HPX3=0fF, #}hrh i3 Aot S g b Wt (f 5 4%0)
PX3H=0 HPX3=1H}, ~hBrh i3 il e gl i (gt 1)
PX3H=1 HPX3=0/}, Al W3 8 mi e g i (Phokgh2)
PX3H=1 HPX3=11], AR W3 m i e g il (1o 4e3)

PX2H, PX2: AR b2t Je g% il .
4PX2H=0 HPX2=0MF, ANk b2 g ARt 56 2 o b (156 240)
LPX2H=0 HPX2=11f, MR W2 AR e g b (5 1)
2PX2H=1 HPX2=01}, S W2 8 st e g ik (520 2)
MPX2H=1 HPX2=11}, #MaBrh W2 A m i se g b (5 43)
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PT2H, PT2: & I %82 1 A0 26 e % i 4oz
MPT2H=0 HPT2=0i}, 5 i #5241 Wl s IR 10 5 2% 7 (1256 20)
HPT2H=0 HPT2=11}, &N 252+ Wi BRIt e g b (Pt l)
MPT2H=1HPT2=0}, & #52 W e sk se g b (P 5k 202)
MPT2H=1 HPT2=1iF, 5 852 W v e i 10 S 2 T (12 56 243)

PSH, PS: & 1R WA S g4 il 47 .
MPSH=0 HPS=01], Ht 11 B A sl AR S g o W (£ 56 240)
4PSH=0 HPS=1I}, &5 17 W B SE 2 b by (5624 1)
PSH=1HPS=0fF, = 119 W AR Sk e g0 b (PR 5k 242)
MPSH=1 HPS=11}, H 1A s s g W (L5t 43)

PT1H, PT1: 5 2% 1 i se sl i,
MPTIH=0HPT1=0/}, & &% 1 b A SRk e g W (58 220)
MPTIH=0 HPTI=1iF, 5 8% 17 W B A S 2 R 7 (f 52 1)
HPTIH=1HPTI1=08}, & %1+ WA E e (Ph/age2)
MPTIH=1HPTI=1/F, @81 B A s s e g W (e 56 243)

PX1H, PX1: AR W10 e A=
PX1H=0 HPX1=0}, #}iE e i 1 9 S AR e 4 i (5 440)
HPXIH=0 HPX1=18}, AW BRI e e i (5 gk 1)
HPX1H=1HPX1=08f, #MiBrH T AR R se g b (5 2)
MPX1H=1HPXI=1, ~hH6r i1y 5 m o 4 W (5 243)

PTOH, PTO: &} #30r Wik e gz il fir
PTOH=0 HPTO=08, 5 250 Wi ALt se g b i (52 4%0)
HPTOH=0 HPTO=11}, & 250 WA BURIL e g i (P /e 1)
HPTOH=1HPTO=01, & 250 WA m it se g i (/e gk2)
MPTOH=1HPTO=18], 5 250 Wi Ay m Pt se g b i (D5 4%3)

PXOH, PX0: 4MH e Wrofit Sa ez il .
2 PXOH=0 H.PXO0=0f, #MiBrH W0 AR Se g B (115 280)
PXOH=0 HPXO0=1H}, #}ErH W0 o% iRt s g b i (o gi1)
4 PXOH=1HPX0=00F, #Mir k0 A% st S g i (i Je 262)
HPXOH=1HPX0=10F, 4N koA 5 = A S 2 i (L2 23)

Hh TR S % ) B A7 2R IPRIPHIY A& e el R R & 17 il “0” o {HIPZFA74sml
PLEEAE, BT LA AL ERAE 4R 2 Bl T B EfR S E RPN 2% . MIPHZ /728 1 0 25 R e A 217
PEEFE AR HT . STC0CS8AD R FI L WL AL JS IPFIIPHIS H00H, &N Wil 35 AR AR o
i
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3. ERTER/ T BB ITHIF FEETCON
TCON A IE I 2/ H LA TO TURIE G A7 A%, BT BIAFTO. Tt Wi A0 &R i =R
FHWTJRSE, TCONAG A R:
TCON : g 28 /i Hgs sl %8s (rI Az 5H0k)
SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO
TCON 88H | name | TF1 | TR1 | TFO | TRO | IE1 | IT1 | IEO | ITO
TFL: Tl WibsE. TIgERVFTTECLE, WPIME I LT 27 A8 H B i AR
“1” TF1, [CPUIERAPW, —BEARFERICPUMR FRIIE, A B EE “0” (Al
EHAE 07 ) .
TR1: EB 8 10EIT AL
TFO: TO#: H HHWibr&. TOB ARVFITHELL G, MAMETFGEIN 2L, 27 e, s &
“1” TFO, [HCPUIERS W, — EARFFCPUNENZ K, 4 hiEfEEo (tha] d i
BAFHO) .
TRO: SEN 2208 AT IR,
IEL: AMEepi1igsRkiE (INT1/P3.3) dRdi. IE1=1, AMEHBTHICPUIGRAT, 24CPUM R %
RIS RS €07 1EL.
IT1: AR b B R 3% 3647 . TT1=0, INT1/P3.35] I [ B {0 B 5P {35 5 T fih % 4136 v
1. IT1=1, AMEBHITIA R REA b & 5 .
IE0: AhEfr b0 RIE (INTO/P3.2) Hii. IEO=14h&k-FIT0MCPUER I, 4CPUMR &b
AW, S 07 TE0 GhH k=D .
ITO: AP 0 o i B2 28 3% #% 47 . 1T0=0, INTO/P3.25] I 4R e 7 A7 fith % 40 v 70
ITO=1, AMHHWI0N TRk 77 .
4. HITOEHIFFEZSCON
SCON N HAT 45| 27 4785, SCONME AU -
SCON : AT 45 ZF /748 (I ArHhk)
SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO
SCON 98H | name | SMO/FE | SMI | SM2 | REN | TB8 | RB8 | TI | RI
RI:  $ATH RGP ERE . & HBAT D LRV H A7 R0 TTAE, T 2 e 3 5 8 A i s It
Bl #7120 3LAE HSM2=08F, JE 43l BE A AT B 2 ER AT R
75 A28y 3 TAE HSM2=18F, TS E B 29 BARRBS A5, [FII I8 BRI B
AEAT a1 RIJY1367R 84T 1 1IE [ CPU R 75 rh BT Csdch ), RTAA 5 el FH 7 f v
W R 25 A2 P s
T HFATOVRERWRRE. BT 01T RR0ORER, &M RIEESM AR, mEEEL 20
Jra1. Ry 3 KAEN, EREE LA IFAAI B 1. TI=138R 547 L 1LIEFE[RICPU
HAE T ORGP IR o« [EREE RIS, CPUMIR A ISR IE R, & m AT RS 2R
BFIEABTIES, TIAAHH P ER W RS T S E.
SCONZ A7 a3 M HAAL SR Wi T %, FEHEATEN4H .
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3. ERTER/IT RS 215 T F RS T2CON
TCONNE B 28/TH A TO TIRIEE G748, [FIBBIAETO. T 13 H A Wil A5 1 5k
rHIESSE, TCONME 2R
TCON : JEm &/ Ty h e hl F/ras (WAL 3Hk)
SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO
T2CON C8H | name | TF2 | EXF2 | RCLK | TCLK |EXEN2| TR2 | C/T2 |CP/RL2
TF2: SEMTE82 AR E. 2520 M EAL, WA SMAER. MRCLKELTCLK=1 K, TF2
BASEN
EXF2: BT #R24MBbnE . MEXEN2=1 HT2EXH) S Bk P~ L Fi SR B E 340, EXF2E 7. R #F2
HITERERT, EXF2= LI CPUM H Wt [ B AL AT /e i 282 R T FFE 7 . EXF2457 2420 F 4K
PG, (RGN B (DCEN=1) o, EXF2AR4:5| itk
RCLK: HEUSthhdrd . RCLKEAIRT, & IT25200 % H Bk /e B 47 DA S LA 3 i i
B, RCLK=0RT, K5 i 88 13 H Bk R e e
TCLK: AIERT8PFRE. TCLKEALR, 22321 Bk 1R A 5 4T DR LR 3 1 ik Bt
Bl TCLK=O0B, e i) 28 1 H ki VR A R s i B
EXEN2: SERFER24MiaetnE . S BN B Er 282 R ENFAT DR, SYFT2EXH B
PSR A . EXEN2=0 B, T2EX(H)BEAR X 2 i 28255k
TR2: ERT#R2/830/F 1IN, B 1H 8 3 E i) 248
C/T2: SERTSS/ iHHsise. CERF82)
0= PNERERF 2 (0SC/12 BK0SC/6)
1 = AMBFA R CT R kA
CP/RL2: #fi3k/ BEiskiE. BAr: E XEN2=1 I, T2EX [KFBKE~EHIK. HE: EXEN2=0
B, eI #e2d tHET2EX 1) Sk AR # T 2 i 48 H Bh E %% . M4RCLK=1 E{TCLK=1H,
AL TE R L e B AR SR i N Bl E A

ERECKI8051 5 ML H A W] I AR ST RE: 13922829991 STC90CS8ADA S 1T 8051 H i ML i 153
R ml ESH T AR AR HHL: 0513-5501 2928 /2929 / 2966 FEE: 0513-5501 2969 / 2956 / 2947



FSTCHITMuL: www.STCMCU.com QUM A /BER EME: BhK T (13922809991)  Tel: 0755-82948411  Fax: 0755-82905966

6.3 ETLER

STC90C58ADF 51| 1 J5 HLAI T A I Wrdl B A 44 th T AL S 9, X33 2 v W 35 SR YT 4
RS 2 W B Se g b Wy, PTSEEBL b Wk S5 R8P i . — DN IEFESAT IR 562
rRes ROt e g W TR T, (EARERS MRS R W R b, — BT RISOR, B
RFHEARETL 3R (8] 3R 7 Ja FE AT — 26 352 74 REMA BORT (1 wh Wy s . LB ik a9 o8 R
T 3 26 JEE A I«

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

LR UAS A — L SE 2 o i 2R, W — A ERAGBIAR ST, Bk T A BRI 2 IR
Fro IXHEHTARGMUCHEN, GRS — MBI e, STCI0CS8AD 41 H 7 #l
H R e IR FF AT -

HH WY BRI
INTO (highest)
Timer 0
INTI
Timer 1
UART
Timer 1

INT2
INT3 (lowest)

NSk =O

WARAEHC EF AR, PR E WK SRS kS, Fan:

void Int0_Routine(void) interrupt 0;
void Timer0 Rountine(void) interrupt 1;
void Intl_Routine(void) interrupt 2;
void Timerl Rountine(void) interrupt 3;
void UART _Routine(void) interrupt 4;
void Timer2 Routine(void) interrupt 5;
void Int2 Routine(void) interrupt 6;
void Int3_Routine(void) interrupt 7;
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6.4 HETALIE
5 W A HARCPUMA R, AR R AT, T R BAT U R R A -

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

H BT IR 552 7 TSRTE BCRH 12 B AH B 1 — L6484 . TSREARETT (iR [R]) 48 24501, K PC(E
MARHRHELE], FEREECR PR E, 25 MEFEFF RIS Ak S 34T .

2R W e N, RS IR B U A PO I BUERR A T I, A [RDZ R TR AR X 8
B TR 25 FE e B dn il . S TR TR AR SRR e BN b (BRI &) e

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

3. BRI

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

5.

6

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

2 CEERPAT R B, SRR B AR SO SR A shEE . TR E N Dbk T
FEFP A S TP IR SR 4y, FTUA R R 14828 ABR 54, B A Wy ) & X (LJMP
MAIN) .
EE AREAIRETIE AU RETHE 4

RET#5 4 BRI REFS HIPCIR 1] 31 5 3k th I (K 3 77, (HRETHE 2V 4 15 % th 0 26 IR 74 ik
KEsHIThEE, WS KRB ST WIIEIT, H)E 525 IR s R g2 1w ki ROk At
Wi N7

27 P AE R W IR S5 FE e A EAT TONARBRAE, WIAERETIHG A S0 A7 A B HE AT AH B H AR
1, BIAEH R4S FE 7 HPUSHAE 4 5 POPHE & s i A - 75 TS B IE A 3R (9 7
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6.5 SMERAIRR

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

T3 SR PUAS AR R v W () b G A 2 T A7 2 TCON T ATEO/TCON. 1. IE1/TCON.3. IE2/XI-
CON.2FIIE3/XICON.5. YA Wi ik S5 R 7 g B J TR BriE SRR EAZIE0 TEL. TE2FIIE3
2 HBHIE0. TCONZFAERE T IITO/TCON.0. ITI/TCON.2. IT2/XICON.OFIIT3/XICON.4 4 5E
TANEAWI0. 1. 2F3RAK FE Pl 7 =k 2 R R AR 7 e ISR ITx = 0(x = 0,1,2,3), B4
RATEINTx(x = 0,1,2,3) HER I B B P 5 vl = AR AN . R ITx = 1(x = 0,1,2,3), BARSR
FEINTx( x= 0,12, 3)BRMI T B I J ) 72 A S e A ITO(INTO). AN 1 (INT). 4h
R W 2(INT2) AR W3 (INT3)38 AT LA K 5 LM g F A g i

H T RGBT BP0 MG R W 5| BISRAE LR, BT BUA TR ORI R, NG 5 B 2 /b
YeRF2N RGN Bl o G SREAN A R WA T BRI, B SR DA AR AH N 1) 5| RV R g T & 1A
RGN Bl T HARH T B s B — AN RGN B, A BER % T BRI g CPUR I 2. [FAE,
LR AR R W R AR T AT e, USSR Z0TE A B ) 5] IR B P 2 b2 RGBT B, X HE
A BERA TRCPURE S AS I BZ AR L T15 5
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V|7 N N, A3 El
6.6 FHTMIXIERF

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

CizFr:

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

/* - JH7RSTCIOCS8AD R 41| F - HLARH HH WrO(R FEHY) —--mmmmmmee- */

/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */

/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
L &2 e el o 3oil e & T0 R 1 N ——— *
B S b I G R e 1 Ny e — %
/* */

#include "reg51.h"

//External interrupt0 service routine

void exint0() interrupt 0 //INTO, interrupt 0 (location at 0003H)

{
PO++;

i

void main()

{
1ITO=1; //set INTO interrupt type (1:Falling 0:Low level)
EX0=1; //enable INTO interrupt
EA=1; /lopen global interrupt switch
while (1);

§

SRR R II805 18 LB ] IR HF: 13922829991 STC90CS8ADASY 1T 8051 HTHLFIIER 157

AR MIEESHMABETERAR FBL: 0513-5501 2928 /2929 / 2966 FEE: 0513-5501 2969 / 2956 / 2947



FSTCHITMuL: www.STCMCU.com QUM A /BER EME: BhK T (13922809991)  Tel: 0755-82948411  Fax: 0755-82905966

SCRIZRF -

/* */
/¥ --- STC MCU International Limited */
/% - JH/RSTCIOCS8AD F FI 51y HLAMT H WO BV ) —---mmmmm - */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com --*/
M AR EAERE A A SO R 5 AR, e */
P ABERR T R BOC TR AT T SR I RO AR e */
/* */

s

;interrupt vector table

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

LIMP  EXINTO

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

s

;External interruptQ service routine

EXINTO:
CPL P0.0
RETI
END
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2. BEF2—RIMNAR R BTORY TS B Fh T P A 4 R AR K

Cig

/* */
/* --- STC MCU International Limited */
/¥ - 7N STCIOCS8AD R F1 . F HLAMA i W7 O e i e i fid FELAS K -/
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
/% AN AR e o Al Y BUAE SC = o 5 - R */
/% EAERR R B E R S A T R R R TR AR e */
/* */

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

//External interrupt0 service routine

void exintO( ) interrupt 0 //INTO, interrupt 0 (location at 0003H)
{
b
void main()
{
ITO=1; //set INTO interrupt type (1:Falling 0:Low level)
EX0=1; //enable INTO interrupt
EA=1; /lopen global interrupt switch
while (1)
{
INTO=1; //ready read INTO port
while (IINTO); /Icheck INTO
_nop_();
_nop_();
PCON = 0x02; //IMCU power down
_nop_();
_nop_();
Pl++;
b
b
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CHRIZFF -
/* */
/* --- STC MCU International Limited */
/¥ --- H/RSTCIOCS8AD F 41| 5 Jy HLAMAE T O( T Py e i gt A AR 3 %/
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/% --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
/¥ B AR A A BRAE S R S| A */
M VETERR R P EOCE R 1 E SRR B AR --mmemmmmmeeeeeeeen */
/* */
;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 0:Low level)

SETB  EXO0 ;enable INTO interrupt

SETB EA ;open global interrupt switch
LOOP:

SETB  INTO ;ready read INTO port

INB INTO, $ ;check INTO

NOP

NOP

MOV PCON, #02H ;MCU power down

NOP

NOP

CPL P1.0

SIMP  LOOP
;External interrupt0 service routine
EXINTO:

RETI

END
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6.6.2 SNERFRETIANTDRNXIZF (CIERF FLRIZEF)
1. 2R ——ERANER AR 1 B T BB R B

CigF:

/* */

/* --- STC MCU International Limited */

% —en SERSTCIOCSSAD F 512 LS EU7 1 (T BAHY) —memmemmemmeeme */
/* --- Mobile: (86)13922805190 */

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

/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
L T I S e ] 0 — *
P ABTERR T R B E R A T SRR SR AR T —-eeeeeeeee */
* ¥

#include "reg51.h"

//External interruptl service routine

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

/* */
/* --- STC MCU International Limited */
/* - JHRSTCOOCS8AD F FI 1 Fr HLANA H W 1T BT ) - */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
L ST s R e @ I 08 ) S —— *
/*ABER R BT AT T R I BERL R T -eeeeeeee */
/* */

>

;interrupt vector table

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

LIMP  EXINTI1

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

>

;External interrupt] service routine

EXINTI:
CPL P0.0
RETI
END
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2. BERF2—RIMNAR AR BT 1 B TSRS E o T PR AR R AR K

CizFr:

/* */
/* --- STC MCU International Limited */
/% - {7~ STCOCS8AD F 41 F LA A I 1 B i) M At FELABE 2 -/
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
/% U GEEAE R P b A BRAE SO 5 FZ R */
/% VEAERE P B E AR TR R R B SRR P <o e een */
/* */

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

//External interruptQ service routine

void exint1( ) interrupt 2 //INT1, interrupt 2 (location at 0013H)
{
}
void main()
{
IT1=1; //set INT1 interrupt type (1:Falling 0:Low level)
EX1=1; //lenable INT1 interrupt
EA=1; /lopen global interrupt switch
while (1)
{
INT1=1; //ready read INT1 port
while (1INT1); //check INT1
_nop_();
_nop_();
PCON = 0x02; //IMCU power down
_nop_();
_nop_();
Pl++;
}
}
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SCRIZFF -
/* */
/* --- STC MCU International Limited */
% - FORSTCIOCSSAD 1 e H HLAMH8 7 1T I R PR 58, —rene
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
P R AR rh A A S 5] AR R */
M TEERE T EOCE R EMAE A 1R SR SRR e */
/* */
;interrupt vector table

ORG 0000H

LIMP MAIN

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

LIMP  EXINTI

ORG 0100H
MAIN:

MOV  SP#7FH ;initial SP

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

SETB  EXI1 ;enable INT1 interrupt

SETB EA ;open global interrupt switch
LOOP:

SETB INTI1 ;ready read INT1 port

INB INT1,$ ;check INT1

NOP

NOP

MOV  PCON,#02H ;MCU power down

NOP

NOP

CPL P1.0

SIMP  LOOP

>

;External interruptl service routine

EXINT1:
RETI

END

164  &EREKAI8051H A HLILIHA ]
PR 3 E SRR T PR A
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6.6.3 INERHER2ANT2)HIMIXFIZF (CIEF L RIZF)
1. 21— B RINER R T 200 TR S R e

CE/F:

/* */

/* --- STC MCU International Limited */

/* - JH/RSTCOOCS8AD F I 1 Fr HLANA H W2 T BT ) ---mmeemee- */

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

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

/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
L S 2 s Ry i @ I o7 ) S — *
¢ LR B A T 2 SR VOB B e J
/* */

#include "reg51.h"

sfr P4 = 0xc0; //for 89-90 series, location at 0EQH
sbit INT2 = P4/3;
sbit INT3 = P4"2;

sfr XICON = 0Oxe8; //for 89-90 series, location at 0COH
sbit PX3 = XICON"7;
sbit EX3 = XICON"6;
sbit IE3 = XICON"S;
sbit IT3 = XICON"4;
sbit PX2 = XICON"3;
sbit EX2 = XICON"2;
sbit [E2 = XICONA1;
sbit IT2 = XICON0;

//External interrupt2 service routine

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

/* */

/* --- STC MCU International Limited */

/¥ -~ JH7RSTCIOCS8AD AR FI H Jy HLAMET HH W 2(TF BFIY) =--mmmmmmmmmmmmm e ee */
/* --- Mobile: (86)13922805190 */

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

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

/* --- Web: www.STCMCU.com */
AL S el i PR A 1R 1 — *

e Ei T e e b o e S S e I — +/

/* */

P4 EQU 0COH ;for 89-90 series, location at OESH

INT2 BIT P4.3
INT3 BIT P4.2

XICON EQU 0E8H ;for 89-90 series, location at 0COH
PX3 BIT XICON.7
EX3 BIT XICON.6
1E3 BIT XICON.5
1T3 BIT XICON .4
PX2 BIT XICON.3
EX2 BIT XICON.2
IE2 BIT XICON.1
IT2 BIT XICON.0

;interrupt vector table

ORG 0000H
LIMP  MAIN
ORG 0033H ;INT2, interrupt 6 (location at 0033H)

LIMP  EXINT2

ORG 0100H
MAIN:
MOV  SP#7FH ;initial SP
SETB IT2 ;set INT2 interrupt type (1:Falling 0:Low level)
SETB  EX2 ;enable INT2 interrupt
SETB EA ;open global interrupt switch
SIMP  §

s

;External interrupt2 service routine

EXINT2:
CPL P0.0
RETI
END
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2. BB 2—RNIMNAR R BT 2HY TS BRI o T PR B EE A R

CizFr:

/* */

/* --- STC MCU International Limited */
/% - JH7RSTCYOCS8AD F 41 5 i HLAMI Hh r2 (T By mge it s FELABE 5K -/
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
U BB P b A BRAE SO 5 FZ R */
/* SRR P A O E R A A TR R I BRSBTS - */
/* */

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

sfr P4 = 0xc0; //for 89-90 series, location at 0EQH
sbit INT2 = P4/3;
sbit INT3 = P4"2;

sfr XICON = 0xe8; //for 89-90 series, location at 0COH
sbit PX3 = XICON"7;
sbit EX3 = XICON"6;
sbit IE3 = XICON"5;
sbit IT3 = XICON"4;
sbit PX2 = XICON"3;
sbit EX2 = XICON"2;
sbit [E2 = XICON"1;
sbit IT2 = XICON"0;

//External interrupt2 service routine

void exint2() interrupt 6 //INT2, interrupt 6 (location at 0033H)
{
}
void main()
{
T2 =1, //set INT2 interrupt type (1:Falling 0:Low level)
EX2=1; //enable INT2 interrupt
EA=1; //open global interrupt switch
SRR R II805 18 LB ] IR HF: 13922829991 STC90CS8ADASY 1T 8051 HTHLF LSRR 167
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while (1)
{
INT2=1; //ready read INT2 port
while ('INT2); //check INT2
_nop_();
_nop_();
PCON = 0x02; //IMCU power down
_nop_();
_nop_();
Pl++;
}
}
LREER
/* */
/* --- STC MCU International Limited */
/¥ - JH7RSTCIOCS8AD F 41| 5Ly LA IS W7 2T Py )M i £t L ABE 5 %/
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
AN REBEAEAR T Al BRSO 5 AR T */
PABTERR T R B Ry A T 7 SRR SR RARF <-emememememeeeeaeeen */
/* */
P4 EQU 0COH ;for 89-90 series, location at 0ESH

INT2 BIT P43
INT3 BIT P4.2

XICON EQU OE8H ;for 89-90 series, location at 0COH
PX3 BIT XICON.7
EX3 BIT XICON.6
1E3 BIT XICON.5
1T3 BIT XICON.4
PX2 BIT XICON.3
EX2 BIT XICON.2
1E2 BIT XICON.1
1T2 BIT XICON.O

s

;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, #TFH ;initial SP

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

SETB EX2 ;enable INT2 interrupt

SETB EA ;open global interrupt switch
LOOP:

SETB  INT2 ;ready read INT2 port

INB INT2, § ;check INT2

NOP

NOP

MOV PCON, #02H ;MCU power down

NOP

NOP

CPL P1.0

SIMP  LOOP

5
;External interrupt2 service routine

EXINT2:
RETI

END

ERECKI8051 5 ML H A W] I AR ST RE: 13922829991 STC90CS8ADAF 1T 8051 ¥ JiHlhiees 169
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6.6.3 FMERFET3ANTI)AINIXIZF (CIFF B L Rmiz)
1. 21— B RINER AR BT 3R TR B S5 o b

CigFr:

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

/% - JEH/RSTCIOCS8AD Z | 5 ;i MLAMH H B3R PRI ) —--mmmmmmmmmmmm */

/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */

/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
L & ol 3l e T T] R 1 N —— *
B S Tt [T U RN eI 1 Ny s — %
/* */

#include "reg51.h"

sfrP4 = 0xc0; //for 89-90 series, location at 0ESH
sbit INT2 = P4"3;
sbit INT3 = P4"2;

sfr  XICON = 0xeS; //for 89-90 series, location at 0COH
sbit PX3 = XICON"7;

sbit EX3 = XICON"6;

sbit [E3 = XICON"5;

sbit IT3 = XICON"4;

sbit PX2 = XICON"3;

sbit EX2 = XICON"2;

sbit [E2 = XICON"1;

sbit IT2 = XICON"0;

//External interrupt3 service routine
void exint3() interrupt 7 //INT3, interrupt 7 (location at 003BH)

{
PO++;
H
void main()
{
IT3=1; //set INT3 interrupt type (1:Falling only 0:Low level)
EX3=1; //enable INT3 interrupt
EA=1; //open global interrupt switch
while (1);
H
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CYRIZFF -

/* */

/* --- STC MCU International Limited */

% - FRSTCOOCSSAD 2 51 i F ML o U573 (R L) —-oemmmmmmmeeee */

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

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

/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
L STl U e L) [ e — */
[ ABAERE R B R 1R SRR TR SRR <-eeeeeee- */
* ¥
P4 EQU 0COH sfor 89-90 series, location at 0ESH

INT2 BIT P4.3
INT3 BIT P4.2

XICON EQU 0E8H .for 89-90 series, location at 0COH

PX3 BIT XICON.7

EX3 BIT XICON.6

1E3 BIT XICON.5

1T3 BIT XICON 4

PX2 BIT XICON.3

EX2 BIT XICON.2

1E2 BIT XICON.1

1T2 BIT XICON.O

;interrupt vector table
ORG 0000H
LIMP MAIN

ORG 003BH ;JINT3, 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
SIMP  §

s

;External interrupt3 service routine

EXINT3:
CPL P0.0
RETI
END
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2. FEF2——&RINER AR T 3R TN BEIA o T MR R e AR K
CiEF:

/* */
/* --—- STC MCU International Limited */

/¥ - {HZRSTCIOCSAD Z F1| 1 Fy HLAMAR Hh I 3T Faf i) Wi Bt gt AR 2K, %/

/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
g L2 LIy T e L T[T ) —— *
/% VEAERE P B B AR TR AR R B SRR <o e- */
/* */

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

sfr P4 = 0xc0;
sbit INT2 = P4"3;
sbit INT3 = P4/2;

sfr  XICON = 0xe8;

sbit PX3 = XICON"T;
sbit EX3 = XICON"6;
sbit IE3 = XICON"5;
sbit IT3 = XICON"4;
sbit PX2 = XICON"3;
sbit EX2 = XICON"2;
sbit IE2 = XICON"1;
sbit IT2 = XICON"0;

//External interrupt3 service routine
void exint3() interrupt 7

{

}

void main()

{
IT3=1;
EX3=1;
EA=1;

//for 89-90 series, location at 0ESH

//for 89-90 series, location at 0COH

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

//set INT3 interrupt type (1:Falling 0:Low level)
//lenable INT3 interrupt
/lopen global interrupt switch

172 A&REREKI8051 A WL A
PR 3 E SRR T PR A
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while (1)
{
INT3=1; //ready read INT3 port
while ('INT3); /Icheck INT3
_nop_();
_nop_();
PCON = 0x02; //IMCU power down
_nop_();
_nop_();
Pl++;
h
h
CiRigER
/* */
/* --- STC MCU International Limited */
/¥ - JH7RSTCYOCSSAD Z 41 51 J1 HLAM G T3 (T By ) e it o FELAR 3K -/
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
/U AR P b A BRAE 3C 5 FZ R */
e e I I S Iy R S BT SI0L 2R Y — i
/* */
P4 EQU 0COH ;for 89-90 series, location at OESH
INT2 BIT P43
INT3 BIT P4.2
XICON EQU 0E8H ;for 89-90 series, location at 0COH
PX3 BIT XICON.7
EX3 BIT XICON.6
1E3 BIT XICON.5
IT3 BIT XICON.4
PX2 BIT XICON.3
EX2 BIT XICON.2
1E2 BIT XICON.1
1T2 BIT XICON.0
;interrupt vector table
ORG 0000H
LIMP  MAIN
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ORG 003BH
LIMP  EXINT3
ORG 0100H
MAIN:
MOV SP, #7FH
SETB IT3
SETB  EX3
SETB EA
LOOP:
SETB  INT3
JNB INT3, $
NOP
NOP
MOV  PCON.,#02H
NOP
NOP
CPL P1.0
SIMP  LOOP

s

;External interrupt3 service routine

;INT3, interrupt 7 (location at 003BH)

;initial SP

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

;enable INT3 interrupt
;open global interrupt switch

;ready read INT3 port
;check INT3

;MCU power down

EXINTS3:
RETI
END
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= 2 oo \ * oo

FTE ERTER/ITHEE
— s

7.1 ERES/ITEIER0/1

STC90CS8AD R ¥ AL e i 250 E R 281, 545418051 HIE R 28 5E &R, MTEER
P UM R R AR 2RI, 3R 0RT LS AL E I 28 F

STCY90CS8AD Z 41l # iy ML P4 3152 B I AN 1641 8 B 2% /1A AR TORI T L&D B A 180 XA
i 5 s AR TAE T o XA 8% /15088 (TORITL) ,  7ERFRR D A8 25 77 25 TMOD #1545 — 4% il
fir— C/TREFRTOBRT1 A & I B85 2 5038 . 2 I 98 /1 S A% 0 B A 2 — AN I (187 0k
) MRS, AR TR S B AT FOR T UK ORIE AN R s A R Sk R ok B R G
Bl WPNERTTE, B E I 3%/ E 2R 120 i b Bl 3 A6 AN IR B 45 3] — AN T EObk o, T
BOLs Bk rp sk B B WA S (TOPS. 4, TLNP3. ), WINFErat,  AEsk—AN ikl
hnte

eI 2R /T AR TAETE @ BT, AI7E e s F P F2 P I AESTC- ISP AR 28 HH st B (W~
B FTR) 72 RGN Bl /121878 R G0 ol /6 JG ik TORITLHEAT 118, 245 I 28 /118028 T AR AE T B
W P QL A o N T

Fotept/ M REFENRTA AR PENER
Double speed / P9{E1HE: " BT/R{EE 12T/ B

SE I 8%/ THEER O AR TAER: #aR0 (1302 2 i 25 /7 8a%) , BEa1 (1662 5E i &/ 1 #i ds
B0, B2 (B B sh B AR ) , B3 (WASALE I a8 /THEUES) o &I 8% /T HUs LR A3
b, Hopth TAERER 5 i 28 /tH B3R 04 R, TIZERLBIT B, 45 b4

n)'ln

7.1.1 ERER/ITHEEFA BB XS FR
bk N K5

Vozen =} A A%
"z it/ Hhhk: MSB LSB SAH
TCON | iEIN 23 %7 /7 2% | 88H| TF1 | TR1 | TFO | TRO | IE1 | IT1 | IEO | ITO |0000 0000B
TMOD | el 24027 /2% [89H | GATE | ¢T | M1 | Mo |GATE| ¢/T | M1 | Mo |0000 0000B

TLO Timer Low 0 8AH 0000 0000B
TLI1 Timer Low 1 8BH 0000 0000B
THO Timer High 0 8CH 0000 0000B
THI1 Timer High 1 8DH 0000 0000B
A ERECKI805 15 ML THA ] BT EE AR S RE: 13922829991 STC90CS8AD A% 1T 8051 M fy WLt 175
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1. ERTEE/ R ITHFFETCON
TCONNER #5/TH 508 TO. TIRIIE b A 77, RN MBUFETO. T 1 H AR W iR A1 2 S =R

RS, TCONMS R :
TCON : SEmF 88/ Hgs b Wikl Zifegs (A7 3H0k)

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

TCON 88H | name | TF1 | TRI | TFO | TRO | IEl | IT1 | IEO | ITO
TF1: SER S/ THEERTUG AR S . TIRRRVFHHELLE, MWAMETF eI 4. 2 o A i

TRI1:

TFO:

TRO:

IE1:

IT1:

IEO:

ITO:

WE AR “1” TF1, WCPUERF W, — BELRFERICPUN SR KTHS, 4 f i fF
“0” TF1 (TR A HARFEWE “0” ) .

SER B TIRIBITEGINL . A BB AEE . MGATE (TMOD.7) =0, TRI=1H/%t
RHFTIHIE TS, TR1=0M 25 1ET1HE. 4GATE (TMOD.7) =1, TRI=1HINT14iA
PR, A ST

SER S /RS TOVS b kR & . TORE R LE, MWMEFFLE T8, S =
A, BEEEE 1”7 TFO, [MCPUIERFW, — EHARRFCPUMNIZ T, A f A
3 “0” TFO ( TROH AT HARFF & HE “07 ) o

E R 2R TORIIBAT IR . %A R BALAE E . 24GATE (TMOD.3) =0, TRO=1i &k
RYFTOHIETHE, TRO=0KI 25 1ETOTH 4. 4GATE (TMOD.3) =1, TR1=0HINTO%iA
PR, A RIFTOTHEL.

ANERFT 13 SRIE (INT1/P3.3) fr&. IE1=1, AMEH WA CPUIER FWr, {CPUMIN %
BT FHBE AR “0” TE L

AR A T LA 7 S AL . TT1=00, AR B VAR P & 7720, 2{INT1 (P3. 3)
FINCHCPES, BAZIEL o SRAMGH - P& 77 A, AN rR e CiNFIINTL) 220 fx
FHCHE AR, BEERZPBgiCPU N,  [FIE 7% R AR 5 R P AT 5E 2 BT, AR R s
PR ZE B (P3. 3EAR &), HNPK =28 i — kbW H{ITI=18), NIAMERAF K1 (INTL)
G ‘17 — “0” FREATERAE, WaETH g SRR EALIEL o R AL R A AR
ARES OISR YE (INTO/P3.2) bri&. IEO=14MEBF Br0ACPUIE K i, 4 CPUN R 4b
EEA e, HEEE €07 TE0 GAyfi &k 5= .

AR A WO fih i 7 A AL . TTO=08, AP B0 M s~ P & 77 =0, {INTO (P3. 2)
AR RS, BALTE0. SRAMEH Pl 77 20, MR s Cr N ZIINTO) 4 Zi £
FHERHESFA R, BRNZ P BgiCPUR N, [R]IS £E 1% 0 W IR &S RE e AT 58 Z B, A A
G RE (P3. 2BARED , BN =4 A — kbW 24IT0=18f, WIAMBFH70 (INTO)
SIOH “17 — “07 FRETBEAR, Bas Wi REREALIEL , I ENLE R B FE .

176
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2. ERES/ T HE TR FEHITMOD

SE I AR B8 HH IR T B8 27 A7 SE TMOD I I A7 C/THEAT 16 3%, TMOD 312 23 1) % hr (2
BT RMY. aJUUEH, 2 ER /a4 e R, B TMODKIMIAIMOE R, 24
SER /TR R0 1RIRERHIE], B3R, ST B ThRE W T Arid

W A74 TMOD L ) DI e A

TMOD Hohl: 89H SAE: 00H
NCIRDAS S
6 5 4 3 2 1 0
|GatE | o | Mt | Mo |GatE| o | M1 | mo |
\ /\ /
\V4 \V4
SERT 2% 1 SERT 280
A it Dhae
TMOD.7/ GATE TMOD. 7#E 2 I 251, B 1 A EINT L & S TR 4 B 1
A AT HT I E I 8% /i e 1.
TMOD.3/ GATE TMOD. 3Fz 15 i) 280, B 1) R ZEINTO M A & KL TROFE HI A & 1
IS A BT I 2 I 2% /1 $ 880,
TMOD.6/ CiT TMOD. 6%z 5 i 2% L VE e i 23 a3 8s, B0 A1E e i 28
(MWWE R G B N) , B 1HETFEES AT1/P3. SR N)
TMOD.2/ C/T TMOD. 2%z 1] € i 2RO FVE /e I 23 Bl H 8%, B0 HAME e i 28
N R G ebimAN) , B 1RETEES (AWT0/P3. 4% N)
TMOD.5/TMOD.4 M1, MO SE RS 23 E I 2% /T as T e B
0 0 137 SE I 8% /11 H 88, FA8048 MR, TL1 RS2 E
AR, THIEEANSAL 4 o
0 1 1600 3% /1150 2s, TL1. TH14H
1 0 S [ B H 2 0 i 2%, 243k IR THAE BB 1 3 3 28 A TL.
11 SERS 2%/ THEE LI e (F k-0
TMOD.1/TMOD.0 M1. MO SERS 28 /11 B AR O =0k 1
0 0 1307 eI 58 /11 588, FHZS8048E MR, TLOR K E
S5, THOREAN8AT 4 11 .
0 1 1600 e I 3% /1150 2%, TLO. THO4:H
1 0 SA7 [ S EABEH e 8, 243 R THOAE A E 2h E 25N TLO
1 1 SE I 2RO ML I VR XS rE i 2 /iH B st . TLOVE A —ANSAL e i

an/THEGE, TR AREE N SSORE R AL ] . THOMUAE 9 —A
SALIE I #%, H15E I &% LA il A i1 o

ERECKI8051 5 ML H A W] I AR ST RE: 13922829991 STC90CS8ADAF 1T 8051 ¥ fyHlh i 177
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7.1.2 ERTER/IT RS0 LIEERN (5& 48051 R R HLFRA)
I 3 27 AE AR TMODH (M 1(TMOD. 1) MO(TMOD.O)I BB, e 28/ B2 04 4Rt A FH
TAERE

7.1.2.1 230 (13 ERTZR /1T 8ES)

F 58 I 2R 5 B AR S ORT 2BALL8048 iE I 8%, BNSAT 11 s 32 0 i Tl 4 i 8% . T B o
FRER AR/ T AR L/E T . HEKT, ER#SR0RE NI AFITHEEE, mTLORMKSAL
FITHOFISAL BT A B o TLOAKSAZ s M [ THOHEA ,  THOT %us H B A TCONH ) s HE AR B AL TFO .
GATE (TMOD. 3)=0 s, ITRO=1, W3S, GATE=1 B, FOi4 b oh b NINT 13 6] & i 2
1, INTOTEHIE 240, XPEAT Pk 55 & . TROAITCONTT £ 2% N I 67,  TCONZF F7 2% &
(AR T BEFE IR WL TCONZF A7 28 4510 1) HAR D) BE IR 56

TR0 T 58 I 28/ TH B8R0 R 130T B I B8 /41 50 2%, W RPN

MCU in 12T mode
SYSclk o
n MCU in 6T mode
TO Pin g

TRO

(5 bits) | (8 bits) TFO Interrupt
control
GATE

INTO

SEI &/ THEAR0RIRC 0: 13AL5E I &5/ 114

M C/T=0F, 2B TP ICESE D] R GEN ol (2 i . TOXT IS i 334k, TO AR AE sE N )
Ko BOT=10F, ZHITIRERLBIN KP4 AP3.4/T0, BITOLAELEHHH07 .

STCIOCS8AD R FI B HLA e B 238 W AP Bud . —Fo2 12T, B12A T 8nl, S5
R8051 L HLAHIE ;s Si4h—FhZ6THLR, RF6NBTEPinL, HEERfES8051 5 HHLAI2M%. TOM
TR RAE R PRI AESTC- TSP AR ge ik B .

ZARET T I 1307 25 17 85 AL & THO A B8 L TLOMIMIKS L. TLOMIRSALANE , Al ¥ L 2K
BALEAThRE (TRO) AREIE T I A AF 3. MO AR T2 I 250 S 5E i 2 1#0 =2 AH [ 1. 2
ANASEFIGATERL (TMOD. 7HITMOD. 3) 433l 43 it 44 5 i 3% 1 % 5 i 880

178  AEkEKM8os1 A HLEIHA IR 3 13922829991  STC90CS8AD ARSI 1T 8051 # F5 KL L IHF
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7.1.2.2 #RN16ALERTER/ T #2H) KEMIRIEF (CREFr B L 4wizE )

PEECTER T 7 THO L TLO A= iR 1642 4k, Hofh S50 4 M A . BR UL 30T sE e 2% /11 8
FROMEN164L B 8% /1T 5088, W TFEFTR.

MCU in 12T mode

SYSclk ~{ J\O
n MCU in 6T mode

INTO

SEIN &/ THERR ORI 1: 166 E I &5/ 11 s

AR, BN E N16hL e 28 /15 RS, HTLORISAL AN THORISAL BT #4 . TLORISAL
v tH M) THOREAE ,  THOTH %3 HY B AL TCONH ()3 Hi A B AL TFO

4GATE=0 (TMOD.3)i}, WITRO=1, NER &5 1H4. GATE=1W}, FvF A% A INTO3% i &
B350, SXAE RSBk FE M & . TROJYTCONET A7 a5 P (2l 7,  TCONZF A7 2% &7 i B AR Th e i ik
WL A5 TCONFF A2 IR 41

MOT=0/F, £ I RIERS| RGBS, TOXT B B 5, TO TAEfE e iy
o HOT=11, ZEIFIREREBINT KT HIAP3.4/TO, RITOTAEETH %05 (.

STC90CS8AD HR A HL AL i€ I 25 A PR o . —Fh 2 12T, =12 aeml, 5
fE458051 8y HLAHIRD; J4h—Fh 6T, MF6ABIEhinL, HERES48051 8 FHLI2ME. TO
i ZAE e sk F P RE 7 IS FESTC- ISP AR 4 ik & o

ERECKI8051 5 ML H A W] I AR ST RE: 13922829991 STC90CS8ADZF 1T 8051 ¥ jyHlh i 179
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ER R0 TR 166 E AT 28 /T R AR AE

1. CIEF:

/* */
/* --- STC MCU International Limited */
/% - JH7NSTCIO0CSSAD F 41 B P HLSE INF 20 F) 16457 58 I /T Hir i ok, -/
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
R i s RN TS o Tl 07 ) S — *
JiE T T e TG U RE Gl g ] — %
/* */

#include "regS1.h"

typedef unsigned char BYTE;
typedef unsigned int WORD;

I

/* define constants */
#idefine FOSC  18432000L

#define TIMS  (65536-FOSC/12/1000) //1ms timer calculation method in 12T mode
/* define SFR */
sbit TEST LED = P170; /Iwork LED, flash once per second

/* define variables */
WORD count; //1000 times counter

1

/* Timer0 interrupt routine */
void tmO _isr() interrupt 1 using 1

{
TLO =TIMS; //reload timer0 low byte
THO =T1MS >> §; //reload timer0 high byte
if (count-- == 0) //1ms * 1000 -> 1s
{
count = 1000; //reset counter
TEST LED=!TEST LED; //work LED flash
}
}
/]
180  AEkEmKMSos1 LT IHAF IR 3 13922829991  STC90CS8AD ARSI 1T 8051 # F5 KL L IHF
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/* main program */
void main()

{
TMOD = 0x01; //set timer0 as model (16-bit)
TLO =TIMS; //initial timer0 low byte
THO =T1MS >> §; //initial timer0 high byte
TRO=1; //timer( start running
ETO=1; //enable timer0 interrupt
EA=1; //open global interrupt switch
count = 0; //initial counter
while (1); //loop

}

2. YRR :

/* */

/* --- STC MCU International Limited */

/% - H7RSTCIOCS8AD ZRF1 1 ML I 2 01 16437 5 I 8/ 11 B s 5 X -/
/* --- Mobile: (86)13922805190 */

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

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

/* --- Web: www.STCMCU.com */
AL S CIE Rl i P o A DR 1 — */

B E e T e e b U e SE S N I — +/

/* */

;/* define constants */

TIMS EQU  O0FAOOH ;1ms timer calculation method in 12T mode is (65536-18432000/12/1000)

;/* define SFR */
TEST LED BIT PI1.0 ;work LED, flash once per second

;/* define variables */

COUNT DATA 20H ;1000 times counter (2 bytes)
ORG 0000H
LIMP  MAIN
ORG 000BH

LIMP  TMO_ISR
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;/* main program */

MAIN:

MOV
MOV
MOV
SETB
SETB
SETB
CLR

MOV
MOV
SIMP

TMOD,#01H ;set timer(0 as mode1 (16-bit)
TLO#LOW T1IMS ;initial timer0 low byte
THO,#HIGH T1MS ;initial timer0 high byte

TRO ;timer0 start running

ETO ;enable timer( interrupt

EA ;open global interrupt switch
A

COUNT,A

COUNT+1,A ;initial counter

$

;/* TimerO interrupt routine */

TMO_ISR:
PUSH ACC
PUSH PSW
MOV  TLO, #LOW  TIMS ;reload timer0 low byte
MOV  THO, #HIGH TIMS ;reload timerO high byte
MOV A, COUNT
ORL A, COUNT+I ;check whether count(2byte) is equal to 0
INZ SKIP
MOV  COUNT, #LOW 1000 ;1ms * 1000 -> 1s
MOV  COUNT+I, #HIGH 1000
CPL TEST LED ;work LED flash
SKIP:
CLR C
MOV A, COUNT ;count--
SUBB A, #1
MOV  COUNT, A
MOV A, COUNT+1
SUBB A, #0
MOV  COUNT+LA
POP PSW
POP ACC
RETI
END
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7.1.2.3 EA2B B HEFRN) KRN EF (CIFF KLHIER)
SR R 25/ BB OME T B Sy ER AR IS A TR, AT R

MCU in 12T mode

To Pi 4+ C/Tzl ; TFO Interrupt
m

N

INTO (8 Bits)

SEIT &%/ TR o K 2: 847 F Bl H e

TLOM s B AN B ALTFO, T B THO R E i3 ATLO, THOWZA HEAFTE, HEEEHTHOA

WA,

 ERTERORETRMNRNIZ S, EFEROLIEAESMN BEMERIER

1. CIEF:

/* */
/* --—- STC MCU International 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 */
/* */
#include "reg51.h"

sfr AUXR = 0x8e; //Auxiliary register

//TO interrupt service routine

void t0int() interrupt 1 //TO interrupt (location at 000BH)
{
PO++;
§
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void main()

{
AUXR = 0x80; /timerQ work in 1T mode
TMOD = 0x06; //set timer0 as counter mode2 (8-bit auto-reload)
TLO = THO = 0xff; //ill with 0xff to count one time
TRO=1; //timer0 start run
ETO=1; //enable TO interrupt
EA=1; //open global interrupt switch
while (1);
}

¥ */
;/* --—- STC MCU International Limited */
;/* --- STC89-90xx Series MCU TO(Falling edge) Demo ----------------- */
;/* --- Mobile: (86)13922805190 */
;/* --- Fax: 86-755-82905966 */
;/* --- Tel: 86-755-82948412 */
/% --—- Web: www.STCMCU.com */
;/* If you want to use the program or the program referenced in the ---*/
;/* article, please specify in which data and procedures from STC  ----*/
¥ */
AUXR DATA O08EH ;Auxiliary register

>

;interrupt vector table

ORG 0000H
LIMP MAIN

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

ORG 0100H
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MAIN:
MOV  SP, #7FH ;initial SP
MOV  AUXR, #80H ;timer0 work in 1T mode
MOV  TMOD, #06H ;set timer( as counter mode?2 (8-bit auto-reload)
MOV A, #OFFH
MOV  TLO, A ;fill with Oxff to count one time
MOV  THO, A
SETB  TRO ;timer( start run
SETB  ETO ;enable TO interrupt
SETB EA ;open global interrupt switch
SIMP  §

s

;TO interrupt service routine

TOINT:
CPL P0.0
RETI
END
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7.1.2.4 HERI(FNSALITEES)

XER AL, FERASES, ER AR UF IR, AR SR TR E NO0AH A

XTERE A0, RTECT E B ER0 M TLO L THOVE 2 AN ST I8 A tH 4 2% . T B U3 ) 8
204 . TLO 5 FH e IS 22045 f2: /T« GATE. TRO. INTOA.TFO. THOPRE A 5E I #8120
fe GEFECEs WD, 5 HEN B ITRI A TR, i, THORR M & i 2% 1 e by .

B3R T BN —ANPEIN I8 A7 e f 28/ TH BB T R BE Y, (R HLRF =A e 88/ 115

o A G T B 8/ TH5#%0, e AT T30 AH 24 FTR1=0, {F1E7H#, TWTOw
PEAPIASE R & .

=12 MCU in 12T mode

ot
MCU in 6T mode
TO Pin 4+

SYSclk

mu in 12T mode
SYSclk THO
‘[-J o ; L (8 Bits) TF1 — Interrupt

E MCU in 6T mode

TR1

control

SEIS/TH R0 B3 I8 A7 i Kt
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7.1.3 ERRE/ITHSE1 TEER (5E %8051 2 FHLRE)

I 2 AE RS TMODH M 1(TMOD.5). MO(TMOD.4) R B, &I 28/ 118088 14 3R A [F i
T AR

7.1.3.1 #2013 EBTES /1T EER)

BERECR 8 I A /TR LI 9 136 e I 28/ 7H 8088, A TLIKIRS AL A TH HI8AL Fraa e,
TR AEAOMHRAE XS T3 I 4% LAE i 202 A R AT

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

SIS #5/ T B 1 EORE 0: 136058 I 45 /1 B as

GATE=0 (TMOD. 7, WITR1=1, MRS 28140, GATE=1IF, FoF 1AM NINT 1201
A 281, IXFEATSEEUIK TE M. TRIHTCONZT 778 N FIFEHIAL, TCONZF A7 48 &AL ) ELAKRTh RE i IA
DL T TCONTF 77 25 41

BCT=00F, ZEITIERED RGN B0 05, TUG IR 8, T1 AR @y
Ko MOT=10F, ZERITIIERBISM k5 AP3.5/T1, BEIT1I TARZE 505 K

STCY0CS8AD &4 B WL I A PR TH e R —Mo2 12T, ®124M88ml, 5
148051 B FrHLAHED; AAb—FhR6THIR, 64PN, 3B RIE48051 8 FHLH2fE. T1
H 3R SRAE ek A P R P ESTC-ISPIR AR 28 R & o
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7.1.3.2 #RIN1(16ALE R R/ THEE) R EMIXIEF (CIEFF AL RIZFRF)
BERE N E I 3/ THBOAR LB N 160 e i 88/ TH 58S, tn RS .

212 PMCU in 12T mode

SYSclk *{ J\c
H MCU in 6T mode

T1 Pin

TL1 THI1
(8 Bits)| (8 bit_s)J_’I TF1 |—>lnterrupt

control

GATE

INTI

SE IS A5/ B AR ORI 10 16608 I 2% /1T i as

AU, 2R IAC BN 1600 B 25 /1T 8es, HHTLIRISAI AITH IS Frf iit. TL1AISAHL
Vi tH R THLEAT ,  TH1H %0 H B AL TCON A [ H AR EAL TR

4GATE=0 (TMOD.7)i’}, W1TR1=1, NER 35 1H%0. GATE=1W}, FvF A% N INT 1% ) 2
BP 481, SXAE RSBk SE M & . TRIATCONGT A7 2 PN (42l A7,  TCONZF A7 2% & i B AR Th e ik
WL A5 TCONFF A2 I 41

MOT=0/F, £ BIF GRS RGBS, T B Bh O 5, T1 TR ey
Ko BOT=11F, ZEIFFEEREBIN K5 AP3.5/T1, RITITAEE 05 .

STC90CS8AD &4 H. AL i€ I 25 A PR EoH 2. —FP2 12T, 124 eeml, 5
458051 8 HLMED; A —FhZ6THR, 64N, HERAES80518 FHLK2fE. T1
[ ZAE e sk F P R2 7 IS FESTC- ISP AR 4 ik & o
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ER 1 TR 1600 E AT 28 /T BRI A2

1. CIEF:

/* */
/* --- STC MCU International Limited */
/% - #H7RSTCIOCSSAD FF1) 5 i AL I 2% 1 (19 16437 52 B 2% /1 Hr 834 -/
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
RIS s g e @ T} R07 ) S — *
/* VSRR R O E R A A T R R I SR R Y - */
/* */

#include "regS1.h"

typedef unsigned char BYTE;
typedef unsigned int WORD;

I

/* define constants */
#idefine FOSC  18432000L

#define T1MS (65536-FOSC/12/1000) //1ms timer calculation method in 12T mode

/* define SFR */

sbit TEST LED = P170; /Iwork LED, flash once per second
/* define variables */

WORD count; //1000 times counter

//

/* Timer0 interrupt routine */
void tm1_isr() interrupt 3 using 1

{
TL1=TIMS; //reload timerl low byte
THI =T1IMS >>8; //reload timer1 high byte
if (count-- == 0) //1Tms * 1000 -> 1s
{
count = 1000; //reset counter
TEST LED=!TEST LED; //work LED flash
}
}
/]
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/* main program */

void main()

{
TMOD = 0x10;
TL1 =TIMS;

TH1 =TIMS >>§;

TR1=1;
ET1=1;
EA=1;

count = 0;

while (1);

2. YRR :
/*

//set timer1 as model (16-bit)
//initial timer1 low byte
//initial timer1 high byte
//timerl start running
//enable timer] interrupt
//open global interrupt switch
//initial counter

//loop

/* -—- STC MCU International Limited
/¥ - JEZRSTCOOCSSAD Z 41| B - WL AE I 2% 1) 1647 5 I 2% / 11 B a4 1 --+/

*/
*/

/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
AL S e i A DR 1 — +/
B Eia T e e U o e S S e I — +/
/* */

;/* define constants */

TIMS EQU O0FAOOH

;/* define SFR */
TEST LED BIT P1.0

;/* define variables */
COUNT DATA 20H

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

;work LED, flash once per second

;1000 times counter (2 bytes)

ORG 0000H
LIMP  MAIN
ORG 001BH

LIMP  TMI1_ISR
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;/* main program */

MAIN:
MOV  TMOD, #10H
MOV  TLI,
MOV  THI
SETB  TRI
SETB  ETI
SETB EA
CLR A

MOV  COUNT, A
MOV  COUNT+I,
SIMP  §

#LOW TIMS
AHIGH TIMS

;/* Timer1 interrupt routine */
TMI1_ISR:

;set timerl as model (16-bit)
;initial timerl low byte
;initial timerl high byte
stimer] start running

;enable timer] interrupt
;open global interrupt switch

;initial counter

;reload timerl low byte
;reload timerl high byte

PUSH ACC
PUSH PSW
MOV  TLI, #LOW TIMS
MOV  THI, #HIGH T1IMS
MOV A, COUNT
ORL A, COUNT+I
INZ SKIP
MOV  COUNT, #LOW 1000
MOV  COUNT+I1,#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+LA
POP PSW
POP ACC
RETI
END

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

;Ims * 1000 -> 1s

;work LED flash

;count--

SRR RII8051 B LT A 7]
FEBURHE: 7 3 U R T AT PR 7]

IR AR S 13922829991
Sl 0513-5501 2928 /2929 / 2966

STC0C58ADZ 4! 1T 8051 B (L 45/
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7.1.3.3 HEA2BMI BB ERRN) REMRAIEF (CIEFF KILHIZF
BB 5 ) 8/ VTS0 LT 1 S BRI AL 48, T BB

U in 12T mode

n MCU in 6T mode /T TL1
= f | s Bits)| l TF1 Interrupt

SYSclk

T1 Pin

(8 Bits)

TE R 2% /T R 2: 847 B Bh E 2%

TLIFE A EAITRL, T EATHI N AR EFHEATLL, THHASHKRGE, ERENTHIA
BAAE,

 ERTER FREREVIIRAEF, ERE TIFAESI B EERRN

1. CiEF:

/* */
/* --- STC MCU International Limited */
/* --- STC89-90xx Series MCU T1(Falling edge) Demo ----------------- */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* -~ Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */

/* If you want to use the program or the program referenced in the */
/* article, please specify in which data and procedures from STC  */
/* */

#include "reg51.h"
sfr AUXR = 0x8e; //Auxiliary register

//T1 interrupt service routine

void tlint() interrupt 3 //T1 interrupt (location at 001BH)
{
PO++;
}
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void main()

{
AUXR = 0x40; /timer1l work in 1T mode
TMOD = 0x60; //set timer1 as counter mode2 (8-bit auto-reload)
TL1=TH1 = 0xff; //ill with 0xff to count one time
TR1=1; //timer1 start run
ET1=1; //lenable T1 interrupt
EA=1; //open global interrupt switch
while (1);
}

2. [CRiERF:

e */
;/* -—- STC MCU International 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  */
/* K

AUXR DATA O08EH ;Auxiliary register

s

;interrupt vector table

ORG 0000H
LIMP MAIN

ORG 001BH ;T1 interrupt (location at 001BH)
LIMP TIINT
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ORG 0100H

MAIN:
MOV  SP, #7FH ;initial SP
MOV  AUXR, #40H stimer]l work in 1T mode
MOV  TMOD, #60H ;set timerl as counter mode?2 (8-bit auto-reload)
MOV A, #OFFH
MOV  TLI, A ;fill with Oxff to count one time
MOV  THI, A
SETB  TRI1 stimer] start run
SETB  ETI1 ;enable T1 interrupt
SETB EA ;open global interrupt switch
SIMP

s

;T1 interrupt service routine

TIINT:
CPL P0.0
RETI
END
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7.1.4 T ZIntel 80515 5 #HlERTEZ0/189 R A =451

[B1]  Er/IHEEs A, i /eI HmE R EFR R RN HER, BT
Gk, IEFRBEEST, BTSRRI EWIE, SR EIRS T, S S E A%
BEBT, WEMT KB R:
1) TAEJ7 %85 (TMOD. T2C0N) [ E
2) THEWIME T 3535 N THx. TLx. RCAP2H. RCAP2L;
3) T R VFAZETx EARWEE, M3 EHLIF R
4) B /A5 TRx )4 B 4%
PR LA SE I/ - E 2 0mR I — i B A4
8051 R A HL F HLA 8 I 28/ THEER 0B 1 & IR WT in L @B AT o5y, BB mvh4ess, Rk, w5k
AHEE N BRI BB E AT BB E AT B AF 28 TH . TLxHh 2, 1 25 A0k SEBR T4 {E DA
2°, 20 2URNRER AN, DAHAMDE B B E THX R TLx
B LBRTFEUECNX, TS KRR n (n=8. 13, 16) , M3 N THE 28 THx TLx )it
BB N2 —x, N2 NBUEE . Bltn, TAE7 ROMTH 3K E N34z, MWn=13, L2 M#H,
TAE G R K E 16, MWin=16, LA2' a2, Fril, iHEWIMEN (x) = 2"x.

XTSRS LS R, MO S E IR I oG . R, AR AR N
M RGPk e i) EATH S AL I . B CLEAeMEz A, AL i 3 -

12 12

N nf:l:ﬂ\:: = =
LA S 3 T ATk us 2us

bR ERS I ] Te = x « Tp

X ToLa AW, TP € Ia], ONPT ik $kc. ToMTp—BON CRME, £E5RH
Tp/a BRI AT SRAFAT T TH A x, FRRExoRAMY, RISRAFE R 8yiME. 8P

(x) #p= 2" - x
Bhn, BEREIATe = 5ms, HLEEHITP = 2us, AR ERHHkE
5ms
= _ v
X s 2500{X

Wik F TAE 71, Min=16, 0 8% B A 5 i A ) - SO N -

(x) fh= 2" - x=65536-2500=63036, I Tkt oAl LA SO+ /NI A BISRIFAES
57 }93CHEE NTLx, =580 AF6H%E N THx H o

TAEAO. 1. 20 E R IHEIRES) 798192, 655361256,
XM R B, N TR SERR TR BRI 5 AR 3 s A 7S kA R AT
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[F12) Emt/ i Eas s Agmie, WM RS, wEEn /i e iR, i Te
= 10ms, EHINFRA12MHz, FF10ms[A] EHUERAFE, ke TEF R HHETHEvIE: K8
AL WJME NFOH, =847 41{E ADSH,

(1) WG

PBHIaaH, — AL ERE R AR BT SR € I/ T B ae 2 AT ThRE 1 M S RO E S5 TUE.
FEFF, ARG R P T -

START:
; FEFE
MOV SP, #60H s BB MR X I
MOV TMOD, #10H s IEPETL. AR, TAE
MOV TH1, #ODSH s WEETF T RYIE
MOV TL1, #OFOH 3 BB EIME
SETB  EA ;
}ﬂﬁ%
SETB  ET1 ;
s HAMRTIEACER P
SETB  TR1 3 AT E T
ot FFEP
(2) HWT RS LT
INTT1: PUSH A ;
PUSH DPL s P ELIZ RS
PUSH DPH ;
MOV TL1, #OFOH ; .
}%%E@@
MOV TH1, #0DSH ;
s T AL AR
POP DPH ;
POP  DPL . \ Uik e
POP A ;
RETI Y]
196  EEkEKMI8051 5 HLE AT IR R A T HE: 13922829991  STC90CS8AD %1 1T 8051 2 ML SCHEFg
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XN T WUIRS TR B A 2. STCIOCE8AD 51 e HLIK ik g TR = b iy,
—AREPWIER AN TR, RO AR, F RS 1 e B R A R BT R 5%

TR X EHAT

[ SFARERIE Bk 5 o Sed g I/ T+ B de 28 AT ok B ks g A, H t AT 32 P 5 I /3
o 0ml g /T E S VAT SE B . A e i/ AE80 (T0) Bl i, TAE R 1xt
INTO5| I _E F 1F Bk rh 3R 47 fik 9 ko

INTO 3] i

VEEGATENT, HLEsEIATP Nlus. AHIFER BLm b in T

INTTO: MOV

MOV
MOV
CLR
LOP1: JB
LOP2: JNB
SETB
LOP3: JB
CLR
MOV
MOV

T TO%1 T
)=¥3)] fZ 1k

TMOD, #09H

TLO, #00H
THO, #O0OH
EXO0

P3.2, LOP1
P3.2, LOP2
TRO

P3.2, LOP3
TRO

A, TLO

B, THO

5 WTONER 7301, GATEAIL

} THO, TLO}0
;. JINTOH i
; EFFINTO S| B 5

s SRR INTOS| B i HLoF
: BEITOIT UL

; ZERFINTOMR HL P

: 1EIETOH4k
s R T EEIEA
s T EEEB
s VRS A b B

SRR RII8051 B LT A 7]
FEBURHE: 7 3 U R T AT PR 7]

IR AR S 13922829991
Sl 0513-5501 2928 /2929 / 2966

STC0C58ADZ 4! 1T 8051 B (L 45/
FEE: 0513-5501 2969 / 2956 / 2947
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[14Y  FIH e /T B AR 0 sl I/ 114028 LA Tt 11 50 R o M0 w0 N ity 11 76 2 FH 82 11

FESEE N ] 2R gt b 8 2 LR B PSSR R IR INTORTINT LANE Y, 1 e I /v 2as AT
2o, WP TS TN AN b Wil . B 5E I/ TS LS SR AR B X T 7 X
2 CHZhEREN) , WETEYMEANFRE, T DN — N AR kR, H5as B 03 H
B LR W SRAREALTF UYL, A BN R PR, AR T 3840 — >R s W
Hi. BAER/THEEST (T KPR E s A WS R 7 a8 . AR n i T .

(1) FEFE:

ORG
AJMP
ORG
LJMP

ORG
MAIN:

MOV
MOV
MOV
MOV
SETB
SETB
SETB

0000H
MAIN

001BH
INTER

0100

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

ET1

TR1

: HERF

s BETIHR IR 552

; ERERFAD

; BEEMERX

s BCEEM/THEERL, TR0 2
s R H

3 FFHs
3 FFERT /TS 1R b
s JRBERN/THEES L

198  A&RREKI8051H A WL A
PRUCHEE: mEE S A RA A

I 4 RS8R 13922829991  STC90CS8AD A% 1T 8051 H FrHLrfScis g
Sl 0513-5501 2928 /2929 / 2966 f£H: 0513-5501 2969 / 2956 / 2947
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(2) PWIRFIES (AR PERL IS )

ORG 1000H
INTER: PUSH A

PUSH  DPL ; I N AR

PUSH  DPH

j } o 4 2 R

POP DPH

POP DPL ; iz Ak R

POP A

RETI 5 IR [A

S T AR 55 A ) 2 A 3

(%151 N ARG EEPL OFIPL. 17374 i 124200 u sH1400 v sH 7. Ak, RS
eI 2/ THEER0 (T0) , w73, EMN6MHz, TP=2u s, ZiT5E15EHHECNICHA
38H.

AGIFE 7 B i G
(1) ¥IIAHFRERF B

PLTO: MOV~ TMOD, #03H ; WETOE R 77303
MOV TLO, #9CH s WETLOYIME
MOV THO, #38H ; WETHOWMAE
SETB  EA
SETB  ETO N S
SETB  ET1
SETB  TRO : A3
SETB TRl o =E)

ERECKI8051 5 ML H A W] I AR ST RE: 13922829991 STC90CS8ADAF 1T 8051 ¥ fyHlhxiies 199
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(2) H T i 55 A2 7 B

1)

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

2)

INT1P
MOV THO, #38H 3 BT EIME
CPL P1.1 3 P11 HE 5 BUR
RETT 3 IR [E]

E SR N R 2 AR A T R T

(1) SERF /T (K St

SERS /T BES R At BUE 2T R 0% Y 1 BN LE SR P A 2], el A RRAE A B Bl it
A7 o AELAN IR0 375 5K r 17 2 S ARG N2 A B 0 H AR A L I (RDREAR ,  FLK Rl 3 I it BB SR
BB A RTA R, — AR ERN 3 LA AL L, e Semf A B Rk %E. K%
WO 7 6 ] BIEANTE, AE R BORSCIN PR 237 5 DR AT AME S it -

T ey e b S S AR TR SE RN, X E I/ B AR5 R0 T E A A S —
e FH T v T S N T SR A S AR B R 22 RN 2 IR HOE S AR W E /K
TP T N GERS , DU R AR 55 R B EOME R SRR 1A T BE T SRR,
gl FH T Il S

Blane w7 RIBCE R o, BT IR RS ARG iR %2 . X A& MR A
ENBAMEINE LD RG4S RZE . PRI, BIE PR S5 A2 thos THx . TLxELHT B i
BAMERS, BORETHx TLx M 8103 B 3CEHT MOTT AR kSR TH AU E R . IR AME BT B
FATE R E . R AME T

200  AFERECKMIS051H A LT F] I 4 RS8R 13922829991  STC90CS8AD A% 1T 8051 H FrHLrfScis g
WARHE: MEECHEBTFARAR &l 0513-5501 2928 /2929 /2966 FEE: 0513-5501 2969 / 2956 / 2947
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CLR
MOV
ADD
MOV
MOV
ADDC
MOV
SETB

EA ;
A, TLx ;
A, #LOW ;
TLx, A ;
A, #HIGH ;
A, THx ;
THx, A ;
EA ;

(2) FhFERGE T H T EE
FESN SRS AT A E I/ TH S T BUE N, R, ST Reth R . XRFIVA
A BELE [F] — I 2[R N S I TH AN TLx b 0 TH BB . Bedn, SBIRTLx R TH,  BRUOAE RS /T8 Ak
TIBATIRAS, BTN AR 7 A [0 THxE 2, T AE L THX AT 27 430, X B4 A THx AL A
T [FARE, JeiTHx S BRTLx Al fE HI 4 .
— P AT R R AT SR TR, JEEETLx, PGS I THx AT E S 5 RS
MEARSE, W ATHRE B RE R I, BMES FRdRE, ERERANE - RASEH. Wik

R T :
RDTM: MOV A,

THx

MOV RO, TLx
CJNE A, THx, RDTM

MOV

RI, A

LRl
FETLxH E - H
LOWA JFR =7 TH e
BT EIE
J i TR A
TR A M
R e L]

TF 7

s EHUTHxFEAH
s U TLXFERO

s HEBPIIRTHXAR, A5 ARSE, MIEEAR
s AEIEH, FERPAE T AT, 75 00 HE

: K THxAZ TR

SRR RII8051 B LT A 7]

AL MEESRHAE T ARAR

IR AR S 13922829991

SHL: 0513-5501 2928 /2929 / 2966

STC90CS8ADA S 1T 8051 H 5L i 201
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7.2 EBTEE/ITHRST2

SRR — AN OALE I /83 . I 1 B Rk T RS 27 47 33 T2CONH JC/T207, Al AR s
I E RS (RS T RE A A7 2 T2CONFI IR I R BT

SEI 28/ TH BB 21K M S P A 2

e . bt K K5 N
e i LR R, Lsp |
T2CON | s 2328 2i /245 | C8H| TF2 | EXF2 |RCLK|TCLK |EXEN2| TR2 | ¢/T2 | CP/RLZ [0000 0000B
T2MOD | sERf 282803778 [ COH - | - | - | - | - - | T20E | DECN [xxxx xx00B
RCAP2L | Timer/Counter2 = o)y 0000 0000B

Reload/Capture Low Byte
Timer / Counter 2

RCAP2H Reload/Capture High Byte CBH 0000 00008
TL2  |Timer/ Counter 2 Low Byte| CCH 0000 0000B
TH2 | Timer/Counter 2 High Byte |CDH 0000 0000B

WAL ERT2CONGE I #2215 H Z5 47 88) S AL I D RESE A
T2CON Hitl: 0C8H HAE: 00H
CIEDAS SIS

6 5 4 3 2 10
| TF2 | EXF2 [RCLK | TCLK [EXEN2 | TR2 | €/T2 | CPRIZ |

A e Yire
T2CON.7/ TF2 ENF R bR . EW % N B AT, A0 R RS .
MRCLKELTCLK=1 B, TF2¥ALBE AL
T2CON.6/ EXF2 SER RS20 bR & . MEXEN2=1 H T2EX [ f1 Bk A = Ak i Rl 2

Bet, BXF2EAL. EH2R2rh i E GERS, EXF2=10CPUM
b 1) B A AT S I g2 TR W PR . BXFRA A Z0 T A5 %
TE B /3BTRS (DCEN=1) 1, EXF2A2 5|y

T2CON.5/ RCLK P Bibr L. RCLKE LIRS, i 2820w Bk 7R Ee 47 10
R LRI 03 B S i 8 . RCLK=0R, 5 72 i 22 1135 H ik ol
VE N ER S b

T2CON.4/ TCLK FOERBPbRE . TCLKEAIRS, &R 22 )% H ik /E 8 847 0
R LRI 3 R IE I B . TCLK=0M, 72 I 28 1138 H ik
1E R R %

T2CON.3/ EXEN2 SERF AR RE bR G . Y EAL HoE B AR 2 RAE A AT R
BRET, FUVFT2EX Spb A8 = AR il IR B 4% . EXEN2=0H, T2EX
AR 6 A5 o) 5 B %2 52K

202  &EKEKIIS0s1H LT AR IR 3 13922829991  STC90CS8AD ARSI 1T 8051 # F5 KL L IHF
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fir
T2CON.2/

T2CON.1/

T2CON.0/

(i) g
TR2 SENS 822 Jash/ME AL, B R ahE R &
C/T2 SEM A/ TR s, GERTER2 )

0 = NIEFER2E (SYSclk/12 BESYSclk/6)
1 = AMBHEMEEE CRBEA &)

CP/RL2 R/ EEE L. BALEXEN2=1, T2EXH FuBh A8 7= A= i 3K
EE: EXEN2=0I}, 2N 2%238 H s T2EX 1) 6 kA # m) 4 5 i
FEBHESR, MRCLK=1 BNTCLK=1 K, %07 TRk H5E i 2% i
HI A ¥E H A B

SER2R2A SRR ERE R WIE. HAhEHREE GE BT ED AR kAR IX3FhR
A HT2CONHF AL BE T IR SE CIN I RTFD

SE I 221 TAE T 50
RCLK+TCLK | CP/RL2 | TR2 2

0 0 1 1647 |4 7 8 s

0 1 1 16474 3K

1 X 1 PR R A A

X X 0 (C3%ip

T2MOD : s # /T Has 2t Xz T 728 (A nl A FH4k)
SFR name | Address | bit B7 | B6 | BS | B4 | B3 | B2 B1 BO
T2MOD 0C9H name - - - - - - T20E DCEN

T20E: SEN 282 #HifEfens

DECN: [n] Fit$fERefr. embase nfc B b/ m N i-Has
s« P HE L, IXEALERK80C51 Z A= b b SR S BB AR . AEX IS
T, PAE AEMREA, AN AR RORER, e RMERN N0, XA N ROR A
B, BERME N AR AL R R A E Y .

ERECKI8051 5 ML H A W] I AR ST RE: 13922829991 STC90CS8ADA S 1T 8051 H ML CHE® 203
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7.2.1 ERTER2HIEIRIER

FER DA, @I T2CONH FEXEN2 L B 2N T, 4 SREXEN2=0, & I 88 2/F A—~ 1647
SERT AT ERS (FRT2CONHRC/ T2k ) , Ha i B TR CGERR2is M AREN) o ZAmT
T Al Gl RETEZF A7 4% I e i 282 R Wi BEAZET2) o GnSREXEN2=1, HUL E#5iA
AR, AERIN T —ANERME, BIANEHNT2EX 1A 2}, 5 i 282 TL2 AN TH2 1) 24 BT 2% B 4l
FRFIRCAP2LAIRCAP2H. H 4, T2EXA 7 BEAS i T2CONT (EXF2 B A7, EXF2ARTR2 —kEREMS =4
R L I B2 e A T AR ], e I S 2 o T R 45 Rl 5 A 1) TR2 FEXF2 K A 5
PR E , WIRE TEPTR. R, TL2RITH2 R E R #i(E, 2 HT2EX
FEAERRERT, THEERUILAT2EX ISR BRI 1/12 (12 B8R B61/6 (64
R .

UinIZTmode
SYSclk
K-
m o1 mode C/T2=0 TL2 TH2
) f C/T2=1 — ] (8 Bits)
T2 Pin I-I
BEAE K o P MM eI 282
i
T2EX Pin 7o
control
EXEN2
R X RN S
204  AFEREKIIS0S1H LI AR IR 3 13922829991  STC90CS8AD ARSI 1T 8051 # F5 KL L IHF
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7.2.2 ERER2HBEINEZRR B/ 158 IS

1667 B S B, el 2R2 0@ C/T200 B e i o /i 5 Es, dmas i hi i /b el 1t
Blo HHEU T A& HDCEN G- B REA) #ise i, DCENA T-T2MODZFF78s /1, T2MODE 1724
BAI R ThRERIRWIR S Frs. M4DCEN=0 I, EWF82 RN Fit%; 4DCEN=1 B, EI2%
2 AU T2EX Hf e E I BB A, B2 EoR T MDCEN=0 K, ER#R2 HIEIE . 7
ZAE A, BT B EXEN2A AT IR . W0 SREXEN2=0, SENT#S2 IHIM L SI0OFFFFH, JfAE%S
K TR2E AL, ARG KRCAP2LAIRCAPZH H 1 167 AEAF A BB e 2R A 38 N e I 282 RCAP2LAN
RCAP2H B 2 8 I A A T 1)

UNSREXEN2=1, 1647 55 4 nl i e s L B T2EX A 1 B0 f1 Bk AR SE PR . otk 47 Bk A% [ ISFEXF2
BA . WS e e W hE, Y TF2EEXF2 B 1IN P24 rh . ZE&I3H, DCEN=11}, sEmf
A2 BT A AR SV T2EX BB T . 4T2EX B B, @Eif#s2 #iEi
B, 1HEE|OFFFFHJG i H FE BEALTR2, B P2 AR rh b (SR A g GE D o S i 2 2 Ffvas H A
RCAP2LFIRCAP2HH 1116 A7 AEAE Sy B8 3 #AE i N TL2RITH2

MT2EX B 0, B Ad e i B2k gt B, A TL2 AN TH2 1 51 3145 T-RCAP2LFIRCAP2HE , 72 i

U in 12T mode
SYSclk No
n MCU in 6T mode C/T2=0 TL2 TH2
C/2=1 (8 Bits)
T2 Pin control ] ]
reload i‘i
i D
b
K2 eI 21 H ) AR L (DCEN=0)
- MCU in 12T mode Down Counting Reload Value Toggle
SYSclk o [] []
WM M-
n MCU in 6T mode 2 A" SN 20
f 8 Bi 8 Bi "
T2 Pin control { nS) { “S) V’ a0
TR2 [] []
RCAP2LJRCAP2H
rearfrearn) -
Up Counting Reload Value

K3 a3 2 [ 3h 2 (DCEN=1)

IREKHI8051 R HLBEH A A I BARSRE: 13922829991 STCY90C58ADZ I 1T 8051 HAHLH LM 205
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e Hiik bt

MSB

LSB

T2CON | SERF#23sH| 27 /7% | C8H

TF2 | EXF2 |RCLK | TCLK | EXEN2 | TR2 | ¢/T2 | CP/RIZ 0000 0000B

T2MOD | Eif #ofi2rFs |COH

- | 20E | DECN |xxxx xx00B

W T IR R A At R, T2CONARLIETR2AL e B, TR2A, Mk B R BB E T 8%, R
KN T T24E 958 I 2R 8 () Bk % B )5 .

T2AE 52 I & T2CONfH) X B
. T2CON
Bt PR e
1643 2% 0000 0000B / 00H | 0000 1000B / 08H
16575k 0000 0001B /01H | 0000 1001B / 09H
TR g A SRR R ik A [E R | 0011 0100B /34H | 0011 0110B / 36H
Hzk 0010 0100B /24H | 0010 0110B / 26H
WK% 0001 0100B / 14H | 0001 0110B / 16H
T2 H A T2MOD ) ¥ &
" T2MOD
Bt PR e
1647 0000 0010B / 02H | 0000 1010B / 0AH
EEIER 0000 0011B /03H | 0000 1011B / 0BH

(1) Bzl A g a5 i BEAT i SR L3
(2) ARl M nt /T8 B HT2EX (PL. 1) KA H P S R B = AR i sk R EE 4 G i

A2 TP R R AR BT BRAD) -

206  EERECKMIS051H A MBI A
PR 3 E SRR T PR A

I AR S HE: 13922829991
Sl 0513-5501 2928 /2929 / 2966 f£H: 0513-5501 2969 / 2956 / 2947

STC90C58AD % 1T 8051 i Ml iR Eg



FSTCEJT M : www.STCMCU.com QG N /BFR & 7k F(13922809991)  Tel: 0755-82948411  Fax: 0755-82905966

7.2.3 EREUERITORSRLE B LREMRAIEF (CIEF KL HERF)

ZAAF 25 T2CONFALTCLKAN (8) RCLK SR M I 3% 1 81058 I 25 230 75 5 47 11 328 A4 IR %
Frg, MTCLK=0R}, EmT2S1/ENEAT O REWR R R RAES: YTCLK=11, @ 3s2ENF 1T 0
RILPE R R A A% o RCLKK B AT DB Rs R 8 [RREE R o didix2hr, HAT D RerSEIA A
BRI E TR R, — ANl e 281774, A — AN B e a8 2r=4: . anE4FmR N e N 252
TAEER R R RSN, 5 HDEEE ML, MTH2%E B, AR kA 23 U 2 i) 3% 2
FFAEAS BT 3 OK H B 7 #SRCAP2H AIRCAP2LIKI 164 {H, FF A7 #$RCAP2HAIRCAP2L {8 H #44:
TE . M TAE TR ISR, AR T2 H A kg

B ARSI R= CGER 2828 %) /16

Timer 1
Overflow

MCU in 12T mode

H MCU in 6T mode C/T2=0 oo
C/T2=1 (8 Bits) | (8 Bits) . g --J------- RCLK

i control
T2 Pin W T

SYSclk

TR I I Reload | 1" ¢
PRt T e TP\
- TX Clock
T2EX Pin R ; EXF2 TE I %2
|control T
EXEN2

P4 g I 32 R g S R R 2 R AR A AR

SERF AR E K e B B AR, RN L, ER s E A e Ak
(C/T2=0) o MR #2ENE R80T, CREREANFR TR R R AR 10 2R 8 24E N e i
2%, ESEEAYLI AN (1/6 51/12 IRGHIR) « HErT a2 AR kA 8,
BAE6 WA, DR SR (2R AU A 1/ 1248 0%

X B AR T

n X [65536-(RCAP2H,RCAP2L)]

Bt IR B MR =

A n=16 (6RF B 332 (128 %P8E) ; [RCAP2H, RCAP2L]&RCAP2HAIRCAP2LI
W, N16 AR5 B E.

WEAFTR, ER A2V NBERRR R AER, Y57 83 T2CONH FIRCLKFN (5) TCLK=1
B, eI ER2ME N R R R AE R A A . A TH2H HIEANEALTR2, A4 . XFEY
SEIS 252 VERVRRF R RS, BN a2 AL g AR 1k . WIREXEN2 (T2AMRERERRE) $iE
fi7, TET2EXHHH1 B0 FI#542 BAIEXF2 (T2 AR EAL) , (HIFASE (TH2, TL2) FEHr
4, (RCAP2H, RCAP2L) .

ERECKI8051 5 ML H A W] I AR ST RE: 13922829991 STC90CS8ADAF 1T 8051 ¥ fiHlh i 207
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MR A2 AR R R R AR AR, W SRR EL, T2EX AT RSB I A R . S ih i A AR
FEPRFR R AT, WA TH2AITL2 BETE/ 5, BR—IRESE ] (fosc/2) Bl
T2 HANKIFPAE T, T2 Kinl. B P TH2 FITHL #4750/ SR AMERR): 7l
RCAP2ZFAFERHEATHE, (HAZMATE, MUK PEAZNERE R, 2% € I 4280 % 17 #RCAP 1
ITUTEIRY, NRHERAF (GEETR2) o RAZH 18 FHRIBCRs A ] H 72 i 25245 X LE 35
R

BEFRALE
SEMT 252 TAREBRF R A E AR, AR Bi 5 5 T2 IEEN, SX I ARy R 2 QR
B A3 [pREa= CERY 8% 23 g =) /16
U SRE I AR 2R A BRI B 5, R R A U T
SYSclk

n X [65536-(RCAP2H,RCAP2L)]|

Arn=32 (12 L) 5516 (6 IHEh AL, SYSclk= HR7Z Aesii e,
HshEEEE 53
RCAP2H, RCAP2L= 65536 — [SYSclk/(n X4 ]

AR =

208  AFRECKMIS051HE A LT A F] I 4 RS8R 13922829991  STC90CS8AD A% 1T 8051 H FrHLrfScis g
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E R ER2AE R IT R R L S R HMIRIEF (CIEF BUL4RIZ )

1. CIEfF:
/* */
/* --- STC MCU International Limited */

/¥ - JH7RSTCYOCSSAD 22 41 51 J HLSE N 4 211 P 3 R A A Dk e -/

/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/¥ --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
/% I SCEAERR b A B SO T 5 -Z AR T */
/% VEAERE P B F R A TR SRR Bk AR e */
/* */

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

sfr T2CON = 0xCS8;
sfr RCAP2L = 0xCA;
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

sbit bit9 = P2"2;
bit busy;

void SendData(BYTE dat);
void SendString(char *s);

//timer2 control register

//System frequency
//UART baudrate

//None parity
//0dd parity
//Even parity
//Mark parity
//Space parity

//Testing even parity

//P2.2 show UART data bit9

SRR RII8051 B LT A 7] I A S 13922829991 STC90C58AD %41 1T 8051 Hu )4 ML C 467
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void main()

{

#if (PARITYBIT == NONE_PARITY)
SCON = 0x50; //8-bit variable UART

#elif (PARITYBIT == ODD_PARITY) || (PARITYBIT == EVEN_PARITY) || (PARITYBIT == MARK PARITY)
SCON = 0xda; //9-bit variable UART, parity bit initial to 1

#elif (PARITYBIT == SPACE_PARITY)
SCON = 0xd2; //9-bit variable UART, parity bit initial to 0

#endif

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

T2CON = 0x34; //Timer2 start run
ES=1; //Enable UART interrupt
EA=1; //Open master interrupt switch

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

while(1);
H
/*
UART interrupt service routine
*/
void Uart_Isr() interrupt 4 using 1
{
if (RI)
{
RI=0; //Clear receive interrupt flag
PO = SBUF; //P0O show UART data
bit9 = RBS; //P2.2 show parity bit
}
if (TT)
{
TI=0; //Clear transmit interrupt flag
busy = 0; //Clear transmit busy flag
}
H
/*
Send a byte data to UART
Input: dat (data to be sent)
Output:None
*/
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void SendData(BYTE dat)

{
while (busy); //Wait for the completion of the previous data is sent
ACC = dat; //Calculate the even parity bit P (PSW.0)
if (P) //Set the parity bit according to P
{
#if (PARITYBIT == ODD_PARITY)
TB8 =0; //Set parity bit to 0
#elif (PARITYBIT == EVEN_PARITY)
TB8=1; //Set parity bit to 1
#endif
H
else
{
#if (PARITYBIT == ODD_PARITY)
TB8=1; //Set parity bit to 1
#elif (PARITYBIT == EVEN_PARITY)
TB8=0; //Set parity bit to 0
#endif
}
busy = 1;
SBUF = ACC; //Send data to UART buffer
}
/*
Send a string to UART
Input: s (address of string)
Output:None
*/
void SendString(char *s)
{
while (*s) //Check the end of the string
{
SendData(*s++); //Send current char and increment string ptr
}
b
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2. CémtzFr:

/* *)
/* --- STC MCU International Limited */
f* wee FERSTCIOCSSAD 2 41 M H L5 I B2 B R4 A AW R -/
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
/% B R AR oA BRAE S P S| AR */
M AEFERR PP O R T R SRR TR AR P -mm e */
/* */
T2CON EQU 0C8H ;timer2 control register

TR2 BIT T2CON.2

T2MOD EQU 0C9H ;timer2 mode register
RCAP2L EQU 0CAH

RCAP2H EQU 0CBH

TL2 EQU 0CCH

TH2 EQU 0CDH

;/*Define UART parity mode*/

#define NONE_PARITY 0 //None parity
#define ODD_PARITY 1 //0dd parity
#define EVEN_PARITY 2 //Even parity
#define MARK PARITY 3 //Mark parity
#define SPACE_PARITY 4 //Space parity

#define PARITYBIT EVEN_PARITY //Testing even parity

BUSY BIT 20H.0 stransmit busy flag
ORG 0000H
LIMP  MAIN
ORG 0023H

LIMP  UART ISR

ORG 0100H
MAIN:
CLR BUSY
CLR EA
MOV SP, #3FH
212 AFERERMIS051HE A WL T2 A IR T3 13922829991  STC90CS8AD ARSI 1T 8051 # F5 KL L IHE

WAREL: MEESHEBTFARAR &Ll 0513-5501 2928 /2929 /2966 FEE: 0513-5501 2969 / 2956 / 2947



FSTCE J7Mil: www.STCMCU.com %5 N /WF A& s . Tel: 0755-82948411  Fax: 0755-82905966

#if (PARITYBIT == NONE_PARITY)
MOV SCON,  #50H ;8-bit variable UART
#elif (PARITYBIT == ODD_PARITY) || (PARITYBIT == EVEN_PARITY) || (PARITYBIT == MARK_PARITY)

k7K F(13922809991)

MOV SCON, #0DAH ;9-bit variable UART, parity bit initial to 1
#elif (PARITYBIT == SPACE_PARITY)
MOV SCON, #0D2H ;9-bit variable UART, parity bit initial to 0
#endif
MOV A, #O0FBH ;65536-18432000/32/115200 = 0xfftb
MOV TL2, A
MOV RCAP2L, A
MOV A, #OFFH
MOV TH2, A ;Set auto-reload vaule
MOV RCAP2H, A
MOV T2CON H#34H ;Timer2 start run
SETB ES ;Enable UART interrupt
SETB EA ;Open master interrupt switch
MOV DPTR, #TESTSTR ;Load string address to DPTR
LCALL SENDSTRING ;Send string
SIMP  §
TESTSTR: ;Test string
DB "STC89-90xx Uart Test !",0DH,0AH,0
i*
;UART?2 interrupt service routine
; *
UART ISR:
PUSH ACC
PUSH PSW
INB RI,CHECKTI ;Check RI bit
CLR RI ;Clear RI bit
MOV  PO,SBUF ;PO show UART data
MOV  C,RB8
MOV  P22,C ;P2.2 show parity bit
CHECKTI:
INB TLISR _EXIT ;Check S2T1 bit
CLR TI ;Clear S2TI bit
CLR BUSY ;Clear transmit busy flag
ISR_EXIT:
POP PSW
POP ACC
RETI

SRR RII8051 B A WL A H]
FEBURHE: o 38 U AT PR ]
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*
;Send a byte data to UART
;Input: ACC (data to be sent)
;Output:None
; */
SENDDATA:
JB BUSY,$ ;Wait for the completion of the previous data is sent
MOV  ACC,A ;Calculate the even parity bit P (PSW.0)
INB P, EVENIINACC ;Set the parity bit according to P
ODDIINACC:
#if (PARITYBIT == ODD_PARITY)
CLR TBS ;Set parity bit to 0
#elif (PARITYBIT == EVEN_PARITY)
SETB  TB8 ;Set parity bit to 1
#endif
SIMP  PARITYBITOK
EVENIINACC:
#if (PARITYBIT == ODD_PARITY)
SETB  TB8 ;Set parity bit to 1
#elif (PARITYBIT == EVEN_PARITY)
CLR TBS ;Set parity bit to 0
#endif
PARITYBITOK: ;Parity bit set completed
SETB  BUSY
MOV  SBUF, A ;Send data to UART buffer
RET
/*
;Send a string to UART
;Input: DPTR (address of string)
;Output:None
; */
SENDSTRING:
CLR A
MOVC A, @A+DPTR ;Get current char
1z STRINGEND ;Check the end of the string
INC DPTR ;increment string ptr
LCALL SENDDATA ;Send current char
SIMP  SENDSTRING ;Check next
STRINGEND:
RET
END
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7.2.4 ERTEF2HY A gzt shim B R HOMRF2 F (CR2F ML dmizlF

STCI0CH8AD RAFIH A HL, Al ik el /THE#s2, Pl O%m i 8h. P1. OBﬂ’ELﬂﬂI/OD
HNEE AN THRERT . T EmE/ iHEes2 AR AR E N /15 es2 4 S5
e K5 e B AANE RO R E .

U in 12T mode
SYSclk‘{ o ?

MCU in 6T mode

TL2 TH2
(8 Blts) (8 an)

T2 Pin (P1.0)

T20E

Transition
Detector

T2EX Pin (P1. 1)—| _\_ |—|-o/o-|—>| EXF2 |—>T1mer 2 Interrupt

control

EXENZ

PI5 I A 2f) T G R S A 5

AR AT T2C0N. LAZC/ T2 A7 M0, XFT2MOD. 147 T20EE 15k WK 58 IF /it g 200 5 g i o
5 KA, TT2CON. 207 TR24Z Hil I 415 54 TR EEE R (TR2ZAJE/IE4EHIAL) . HE IR
R (SYSclk) FEmy/iH a2 iy H 32 AT T HByME e e E S i bR . 1
WEARWT:

BB IR = — SYSclk

X [65536-(RCAP2H,RCAP2L)]

* n=2, 6 W&h/HLesEM; n=4, 12 Weh/PLas)E

MAKTTIL, EEIRMIZ (SYSclk) WENG, I BHME S 4m A gL T € I T B e 1
BEAE o

FER By AT, THEER 10 B A SR TP IR R . X R REAN 2 T /T Fas2
VERAF R AR, RN ST DMER R A g . (HUAZIVER,  JoiR an el e 2 R A as AN Bl A A=
a3 /ANAE IR T % B AR RO . SR = P R [ — AN B BE 25 77 #8RCAP2H. RCAP2L, ANATfEg
BT B -
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E B 35 200 AT 4mAZ AT s A LHE 7R

1. CREFIE 5

EF

/*
/* --—- STC MCU International Limited

/* --- STC90CS8AD Series Programmable Clock Output Demo ----- */

/* --- Mobile: (86)13922805190

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

/* --- Tel: 86-755-82948412
/* --- Web: www.STCMCU.com

/* 1f you want to use the program or the program referenced in the */
/* article, please specify in which data and procedures from STC  */

/*

#include "reg51.h"

typedef unsigned char BYTE;
typedef unsigned int WORD;
//
/* define constants */

#define FOSC 18432000L

#define F38_4KHz
/* define SFR */

sfr T2CON = 0xc8;
sbit TF2 = T2CON"7,
sbit TR2 =T2CON"2;

sfr T2MOD = 0xc9;

sfr RCAP2L = Oxca;
sfr RCAP2H = Oxcb;
sfr TL2 = Oxcc;

sfr TH2 = Oxcd;

sbit T2 = P170;
/I
/* main program */
void main()
{
T2MOD = 0x02;
RCAP2L =TL2 =F38 4KHz;
RCAP2H = TH2 = F38_4KHz >> §;
TR2=1;

(65536-18432000/4/38400)

//timer2 control register

//timer2 mode register

//Clock Output pin

//enable timer2 output clock
//initial timer2 low byte
//initial timer2 high byte
//timer?2 start running

EA=1; //open global interrupt switch
while (1); //loop
}
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2« TCIRAE IR

/*

/* --- STC MCU International Limited */
/* --- STC90CS8AD Series Programmable Clock Output Demo ----- */

/* --- Mobile: (86)13922805190
/* --- Fax: 86-755-82905966

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

/* --- Web: www.STCMCU.com

/* 1f you want to use the program or the program referenced in the */
/* article, please specify in which data and procedures from STC */

/*

;/* define constants */
F38 4KHz EQU OFF88H

;/* define SFR */

;38.4KHz frequency calculation method of 12T mode (65536-18432000/4/38400)

;timer2 control register

;timer2 mode register

;Clock Output pin

;enable timer2 output clock
;timer2 stop

;initial timer2 low byte

;initial timer2 high byte
;initial timer2 reload low byte
;initial timer2 reload high byte
stimer2 start running

T2CON EQU 0C8H
TF2 BIT T2CON.7
TR2 BIT T2CON.2
T2MOD EQU 0C9H
RCAP2L EQU 0CAH
RCAP2H EQU 0CBH
TL2 EQU 0CCH
TH2 EQU  OCDH
T2 BIT P1.0
ORG  0000H
LIMP MAIN
;/* main program */
MAIN:
MOV T2MOD, #02H
MOV  T2CON, #00H
MOV  TL2, #00H
MOV TH2, #00H
MOV RCAP2L, #LOW F38 4KHz
MOV  RCAP2H, #HIGH F38 4KHz
SETB TR2
SIMP  §
END

SRR RII8051 B LT A 7]
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7.2.5 ERSER/ T ERAEE R SRR F (CIEF RL iz )

1. CIEFEE:

/* */
/* --- STC MCU International 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  */

/*

#include "regS1.h"

typedef unsigned char BYTE;
typedef unsigned int WORD;
/]

/* define constants */
#define FOSC 18432000L

#define TIMS (65536-FOSC/12/1000)

/* define SFR */
sbit ET2 = IE"5;

sfr T2CON = 0xcS8;
sbit TF2 = T2CON"7,;
sbit TR2 = T2CON"2;

sfr T2MOD = 0xc9;

sfr RCAP2L = Oxca;
sfr RCAP2H = Oxcb;
sfr TL2 = Oxcc;

sfr TH2 = Oxcd;

sbit TEST _LED = P1"0;

/* define variables */
WORD count;

I

//1ms timer calculation method in 12T mode

//timer2 control register

//timer2 mode register

/Iwork LED, flash once per second

//1000 times counter

218  EEREKMIS051H A MBI ATH]
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/* Timer?2 interrupt routine */
void tm2_isr() interrupt 5 using 1
{
TF2=0;
if (count-- == 0)
{
count = 1000;
TEST LED =! TEST LED;
}

b
I

/* main program */

void main()

{
RCAP2L=TL2 =TIMS;
RCAP2H =TH2 =TIMS >> §;
TR2=1;
ET2=1;
EA=1;
count = 0;

while (1);

2, LERIERFE
/*

//1ms * 1000 -> 1s

//reset counter
//work LED flash

//initial timer2 low byte
//initial timer2 high byte
//timer2 start running
//enable timer2 interrupt
//open global interrupt switch
//initial counter

//loop

/* --—- STC MCU International Limited
/* --- STC89-90xx Series 16-bit Timer Demo

/* --- Mobile: (86)13922805190
/* --- Fax: 86-755-82905966

/* —-- Tel: 86-755-82948412
/* -—-—- Web: www.STCMCU.com

/* If you want to use the program or the program referenced in the */
/* article, please specify in which data and procedures from STC */

/*

;/* define constants */
TIMS EQU O0FAOOH

;/* define SFR */
ET2 BIT IE.5

;1ms(1000Hz) timer (65536-18432000/12/1000)

SRR RII8051 B LT A 7]
FEBURHE: 7 3 U R T AT PR 7]
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T2CON EQU
TF2  BIT
TR2  BIT

T2MOD EQU
RCAP2L EQU
RCAP2HEQU
TL2  EQU
TH2  EQU

0C8H
T2CON.7
T2CON.2

0C9H
0CAH
0CBH
0CCH
0CDH

TEST_LED BIT P1.0

;/* define variables */
COUNT DATA 30H

;timer2 control register

;timer2 mode register

;work LED, flash once per second

;1000 times counter (2 bytes)

ORG
LIMP
ORG
LIMP

0000H
MAIN

002BH
TM2_ISR

;/* main program

MAIN:
MOV
MOV
MOV
MOV
MOV
MOV
SETB
SETB
SETB
CLR
MOV
MOV
SIMP

*/

T2MOD,#00H ;initial timer2 mode
T2CON,#00H ;timer?2 stop

TL2,#00H ;initial timer2 low byte
TH2,#00H ;initial timer2 high byte

RCAP2L#LOW TIMS ;initial timer2 reload low byte

RCAP2H #HIGH TIMS ;initial timer2 reload high byte
TR2 stimer?2 start running

ET2 ;enable timer2 interrupt

EA ;open global interrupt switch
A

COUNT,A

COUNT+1,A ;initial counter

$

220
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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 ;1ms * 1000 -> 1s

MOV  COUNT+I, #HIGH 1000

CPL TEST LED ;work LED flash
SKIP:

CLR C

MOV A, COUNT ;count--

SUBB A, #1

MOV COUNT, A

MOV A, COUNT+I

SUBB A, #0

MOV  COUNT+IL,A

POP PSW

POP ACC

RETI

END
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£8E RITOAIE
STC90CS8AD A& 41 H. i LN I S A — AN THRER B 2 X L ATIEAE 1, 54648051 8.
HLE R D52 sy . AN B . RIRErEs, A LA RKE MR EIE. Ki%
gEohes HRE S NTIANRE I, Bl rhas Rt A GE S N, , MRN8l AL —
AHHERS (99H) o PR/ AS SR B AT 1815 RR R T B FF A7 %5 SBUF
HFATEE R A 4R TE A, HAmeh sy R R 2 v 481, As e r, CUEAR
[F S A . PR B 3 e i 28BS P A, R 3 B AN [ AR R R R BN R )
TAE R EAUAT 2 b Wy SO ey & AT R AR R, fd - RO .
STCO0CSSAD Z H) F - ML H 47 I X6k o7 (PR35 43 /& TXDFIRxD 5| o 3@ ik 18 B R R Th RE %5 A7
SYAUXRH JUART P1/AUXR.7{7, H AT (UART) THREW LAZEP3 I AIPL I 2 [AME R DI, 24
1T I ThRELEPS LIS HILIF,  oF 87 (K7 B2 P3.0/RXDAIP3.1/TxD . 24 AT I IhAEAEPT I SEHL, %
R 2 P1.6/RxDFIPL.7/TxD.
STCO0CS8AD R F . AL ERATIEAS 11, BRH TE @ E4h, AT 7@ by il — A ek 2 A4
FEATVOI, SifEHR—FER, ST BEITIMEE

W kT (13922809991)  Tel: 0755-82948411  Fax: 0755-82905966

8.1 RITOMEXFFR

P .- {7 stk K 755 o
fiins) P Hudik MSB LSB SAE
SCON Serial Control 98H [SMOFE| sM1 | sM2 | REN | TBS | RB8 | TI | RI [0000 0000B
SBUF Serial Buffer 99H XXXX XXxXB
PCON Power Control | 87H |sMop|smobo| - | PoF | GFi | GFo | PD | IDL | 00x1 0000B
IE Interrupt Enable | ASH | EA | - | ET2 | ES | ETI | EXI | ETO | EX0 |0x00 0000B
e A 415 5=
PH Efj%ﬁﬁgg'aﬁﬁwﬁ BTH PX3H|PX2H| PT2H | PSH | PTIH | PX1H | PTOH | PXOH <x00 0000B
&
e A 415 5=
Ip HHI SE R 5T BSH - | - | pr2 | ps|pTi|Px1|PTO| PXO <x00 0000B
S
SADEN | SlaveAddress | g4, 0000 0000B
Mask
SADDR Slave Address A9H 0000 0000B
AUXR | Auxiliary register | 8EH |[UART P1| - | - | - | - | - |EXTRAM|ALEOFF | Oxxx xx00B
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1. B1TO¥EHIZF F3ESCONFAPCON
STC90CS8AD R 41 H { ML HE AT 1A P MBI Z A7 4% B AT 35 37 47 2 SCON A %
IEPERFIR D) BE 75 47245 PCON,
AT ) B A7 24 SCON H IR B A AT 185 11 TAE 7 sURI S sz i Thig . A% Rl T -
SCON : ST A f7as (Al f F-hk)
SFR name | Address bit B7 B6 B5 B4 B3 B2 | Bl | BO
SCON 98H | name | SMO/FE | SM1 | SM2 | REN | TB8 | RB8 | TI | RI

SMO/FE: 4PCON?F 4745 H [FISMODO/PCON.OAL A I, %47 T WU A I o 2448 0 2] — A~
ToRAF LAY, @ UARTHEE R R B %A B DA RS =
HPCONZAE 25 1 [(JSMODO/PCON.6A7 O, %A1 FISML— 2 5 72 5 4T 3845 1Y TAF
T, WFRATR.

HrPSMO. SM1$#% R HI2H A #ff s B AT I A 75 5K

SMO | SMI | TAEJ7 3| Thgstw] iEEES
SR HAT
0 0 HRO | AL PR A SYSclk/12,
F 2%
87 UART,

0 1 1 kT A (2%VOP32 )< (GE I A 113 H %)
1 0 752 9FTUART |(2°V°° / 64) x SYSclk R %t TAER iR

. 9f7 UART, SMOD PR
1 1 FR3 S A (2%VOP/32 )x (FE I 2% 111038 %)

AL TARTE 12TACURT, B RT38 1% H 38 = SYSclk/12/( 256 - T H1);
M A HLTAEEOTHIAR, ERTSE 1A% 3 = SYSclk /6 /(256 - T H1)

SM2: vrrR2er A3 Z LB E AL, £77 2807 A3, WSM2f7 41, RENAZAL, W
ML T R A B BIRBYAI N (HiBEWD B A M0aE H Wrid R bR EAIRUAT, 31 EHLE
SR WAL EE . A A SR ML A A7 SM247 90, AT A BRI R B8 011 54k i o
FE77 N, WRSM2A7 91, G FERAS B4 R 45 LB AL A AT o W iE SR AR B ALRL
F1; 7EJ7 308, SM2 B0,

REN: RVF/ZE AT RIAL. AR EAIREN, EJREN=1M RV B ATEICIRE, Al JE3)
FATHANERRXD, R EUE B . AR AIREN, HJREN=0, MIZE 48205,

TB8: 7E77 28773, BAERILR N EAE, 2T E B BN 80E0. Filan, wTHER
AR B A7 B8 22 AL Hh 27 St b o/ 50 ot () b A7

RB8: fEJ7 28073, BB Hids. £, #SM2=0, NIRBS8:Z 3 m) %1k
fii. 7704 HRBS,

TL:  RiEHWE RSP WbrEA . £ R0, ST RIEEIE L 45 AR, WA E 3l
Bz, BITI=1, [ ENLER AW, o S S 20 S 2 AL, BITI=0. £ HAth 75 3
H, WFEAT IEAL T AR R iy B N R B, i A R AL

AERERII805 1 A HLBEHA I AR S HF: 13922829991 STC90CS8ADZR S 1T 8051 M/ rhLdsCdarE 223

PR MIEECHBTAERAR HAHL: 0513-5501 2928 /2929 / 2966 FEH: 0513-5501 2969 / 2956 / 2947
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RI:  BCh B RIREN . 777200, M TH0E 58 847 45 A el Ay 4 | 3 B A7 RI=1,
] ML R A, e S A W S A R R AL, BIRI=0. 7EH AR 7, SBATE R
122 1k 57 f4 ) B 2] P SRR E, BPRI=1 (@) AME oL TLSM2UE ) , Ui fE
fir, HPRI=0.

SCONWI T A L nl @ L BN R AL 5 HZALNA “0” o SCONFTTHLbE EE98H, Al i
hb, BArHuhk N98H~~OFH, W AR SEI W E . MR 2 U SCONIIE RN &N, Hik
B EPREBAE T — 4480005 — VLB F ISP RS KA/ . IR — kBT Rk B & Ir
G, W HTBS R & /e, A& BB fME .

HFATIBE R BIER: H—WiURIE5E, W EShEATI, BITI=1, &R Wb
M e — Wi B, EREECE B s B AR, HIRI=1, iR H#E . @ TTIMRILL “8062
7 RAMENIER AW, B A AL R WA S5 S HE AR R TUL Z R KA B, a7
T R 45 R P R B TIRIRIEAT H 5, SR 520 A Ab B . BRIE, AN TR B SR b A7 220 AN RE B
PEEZNEL, UAUEITEAEEO, 75K B B — Y =R 2 U B R R

HE VB ] 27 A7 25 PCONHH [JSMOD/PCON. 7HF W B 201, 72, J 203 R R 2 5

.

B YR 12 1) 27 A7 S PCONKE A F

PCON : HJg#H| a7 ey CRAarfr5-4b)

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

PCON 87H | name | SMOD | SMODO - POF | GF1 | GFO | PD | IDL

SMOD: WL . Y HBAEE A SMOD, HEISMOD=1, Mffif T E 1. 2. 300
FER IS SMOD=0, W& TAE 7 AR s . "4 SMOD=0,

SMODO: M4 iR kA Az H A7 . 24SMODO0=1, SCONZF1E 2% ISMO/FEA H T-FE (i it
Kil) ThRE: 24SMODO0=0, SCONZF 17 4% FF [fISMO/FEAL H T SMOI)fE, FISM 11—t 5
SE AT IO TAE 0. ZALRFSMODO0=0

2. BITOBIBE HFFRESBUF

STC90CS8AD F 41 H [y ML B AT 1 b 27 47 2 (SBUF) BB L2 99H, SERR @24 22npdy, 5
SBUF A3 F 52 B AR 3% Bt 1 N8k, e SBUR KA v] 3K A5 CLBaU B I AiE o AN 23 i %ot I
PR E AR, IR REHAR, 1 REa 4.

HFATEIEN GG RIS AR EITERE A, £5 ANSBUFE S HEH T, 8
B ZE NAH RO A B AF 4%, AT TSN N 74T, HRIRAL AR T4 10 m A7 . AR 4
ANEB TR RS A “17 STBSHIMEIE AL AE 8 5890, FHikAT Ki%.

AT IE U B A 2 T — DML B e o 75 )5 RO B 7 K 87, oA 7y 20y
7. M—MmifRisete, AL P IEHE 7 BN B AT B 2 8 SBUFH, L E5947 I %
ASCONZ A7 a5 FHIRBSAL o U0 5 1T SM2# 15 Lz i 2 O E4E To 24, RBSFISBUF A A B A
Az,

T B2 S P 3 i AN TE I 2 A7 S FISBUFZE 2%, M 1T B — i 82 8 5K Kb e F8 o
AT ERBENSBUF G, AL RIFFUGHRUC R — M5 R, FEHUNAE 1Z MR 45 R HT WSBUFZE i 25
BEAEEGE, 5 ET— Wi E % . SBUFLAIFAT J5 Rk A: P 3 B0l s 2k .

224  AFRECKMIS051H A LB A ISR ST HE: 13922829991  STC90CS8AD A S 1T 8051 B HLH L6 7S
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3. WLt HI Z 728 SADENFISADDR

AT I EZHLIEAE, STCOOCSSAD R A H. A WL B 1 ML L% 5l 27 17 #3 SADENAISADDR .
H: A1 SADENZ M AL I ik 448 45 25 47 28 (b yBOH, S A7{E AH00H) , SADDRAE MMLHIE 2T 77 28 (Gt
NA9H, EAZENO0H) o

4. 5 HRITOTEIEXHE FIRIEFMIPH, 1P

AT R T SRV ES AL T T VR A AR AR LEAR, R W SO VR A A A 1A R
IE: "FIT R ey (A4 SH0k)
SFR name Address bit B7 B6 B5 B4 B3 B2 B1 BO
1E A8H name EA = ET2 ES ET1 EX1 ETO EXO0
EA: CPU[F s dilr o ifrdzitilfir, EA=1, CPUJFBCFl, EA=0, CPUJSEMAITA 1) W 5143 .
EA A RS2 48 W R VTR R i) . B A i 1 2 A2 EA R ] ; FLURIE 52 %% R IR B
T R B SR VE A A A% )

ES: HATHHRRI AL, ES=1, FUYFEFAT W, ES=0, 22 1E&4T 04,

HRAT H P i e 4% I 2PS /PSHAL - Fh T L 56 G 4% ) 25 A7 #5 TP/ TPHH, AL 56 a5l &5
AR R
IPH: HIbr It 56 24 il 2 47 ds e (AT ALSHE)
SFR name | Address | bit | B7 B6 B5 B4 B3 B2 Bl BO
IPH B7H |name |[PX3H| PX2H | PT2H | PSH |PTIH | PXIH | PTOH | PXOH

IP: b Se g il T A7 as ik (rT Az F-4k)
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
1P B8H name - - PT2 PS PTI1 | PX1 PTO PX0

PSH, PS: & 1R WA S 24 il 7 .
2 PSH=0H.PS=0f, H 11 B A ARAR S 2 7 (B 26 220)
PSH=0 HPS=1fF, = [ W AR S g by (PR 52 1)
PSH=1 HPS=01}, H 1 IBrAE ke i (FLsti2)
PSH=1HPS=1#}, & D1 A5 m e gob b (e 5 2e3)

ERECKI8051 5 ML H A W] I AR ST RE: 13922829991 STC90CS8AD A% 1T 8051 My WL Cies 225
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5. HAUXRE F2RIRE H1TO/UARTZEPIOEEEP1IO
AUXR : Auxiliary Register

Mnemonic | Add | bit B7 B6 | BS | B4 | B3 | B2 B1 BO

Reset Value

AUXR [ 8EH |name| UART P1 | - - - - - EXTRAM | ALEOFF

0xxx,xx00

UART P1: 0, E47/5AUXR.7/UART P1=0, # 47 [1/UARTYEP3 [1[RxD/P3.0,TxD/P3.1]

1, 3L % B AUXR.7/UART Pl=1, ¥ 847 II/UART \P3 LI 4] #: 3P 11 1[RxD/P1.6,TxD/P1.7]

EXTRAM: PN/ 4 ERAMAT B

0, FVFYT I P EBY R 0000H-0FFFH B I (4096 TRAM) , B3 OFFRH K Mk 25 8] 2 A2 7 i AP R %

PEAr it s

1, %1351 359 R 0000H-OFFFH B.70 (4096717 RAM) , L3217 0] A1 SR A7 fids s B4

ALEOFF: ALEfE 5%t #5461
0, ALEfZ S IEH it .
1, ZXIEALE {55 . (70T i Ak B 2% 18] K AN R FE P 25 Al A 15 S i

226  EFEKEKIIL0s1H LT AR IR 3 13922829991  STC90CS8AD ARSI 1T 8051 # F5 KL L IHF
WARHE: MEECHEBTFARAR &l 0513-5501 2928 /2929 /2966 FEE: 0513-5501 2969 / 2956 / 2947



FSTCEJT M : www.STCMCU.com QG N /BFR & 7k F(13922809991)  Tel: 0755-82948411  Fax: 0755-82905966

8.2 BITOILIEER

STC90CSSAD R4 F HLAT B ATIBE A 4R TAER, nliE A F 2 A2 SCONH FISMO,
SMI I BB TR, Hop#iatl, BRI 3 AR b ME, BN RIERBRI 7/ A 1
AR FNAME IEAL . FEAR 0, B3 AT DV BAE N LA SR R Ao 5 A7 284

8.2.1 HRITOTIERRN0: REHILFFR

RO, AT TEERDBA TR, Y0Pl TEETE AR, H
PR E NSYSclk/6. MM WL TAEAE 12T, Hil s 5 [E 2 ASYSclk/12. 4T s
RxD (RxD/P3. 08kRxD/P1. 6) mfa N\, ALK (SHIFTCLOCK) EHTxD (TxD/P3. 18{TxD/
PL 7%, ik, #lr) 28 B, AL,

RO A B RE: M ENPATEEE 5 N KB ZE 83 SBUFFR AR R sl K i%, H1T DEDE
8AL U LASYSc 1k /128 SYSc 1k /6 1 45 26 MRxDE i an Y (MARAZ B hr) s RIESE T WibR ETT
B1”, TxDE W H RS Ak (SHIFTCLOCK) . WIEIES-1H “Kik” Fix.

MNERFSAMGE, MR, REESIRSENDA 2 (R HF) , UVFRxDARIEE R, [F
I SO VFTxDH H [FD RS AL kb . — Mt (847) Hdi ik e Felt, Sl ik & UIRAS, HATIR
R, 2RSS ERRRIERERT, LA TFO.

oG AR B RoRal s, B b g RFRERL, BIRI=0, B O7 foidrs0cds
AIREN=1H} 7 3l e AT A OGS F2 . B sh UGS FEJG . RxD A AT NS,  TxD A [R5 ik il
I, BT I R 2R SYSe1k/1285SYSc1k/6. Hbt FE W Ee-1+ “Hlk” Frs.

MR e R U (84) Ja, EHIME S EAL, PR ERIBE 1", EhBEHEIRS. X4
PR, A0 AR RTIEO

TAETHIRONT, UAHE0ZHIB EEHIAISM2, (A TBAL FIRBSAL . H T I e 2 [i]
SENSYSclk/128%SYSclk/6, Joid By #efefit, B8 A WL e A R SR K .

AT O AR O 7R & B an E8-1FTR

= B R al i, B TXRIRX A H B 020 5l P2 A vh Wi SR A5 5 IF BEAITI=18RI =1, 4 “BR
[T “IEENERFW, BT CAENLIE R W O VR AR A B R THA ZRIE R Th B, 21 AFiE0
FR T SRR S AL TIERI

ERECKI8051 5 ML H A W] I AR ST RE: 13922829991 STC90CS8ADAF 1T 8051 ¥ jyHlh i 227
R ml ESH T AR AR HHL: 0513-5501 2928 /2929 / 2966 FEE: 0513-5501 2969 / 2956 / 2947



FSTCHITMuL: www.STCMCU.com QUM A /BER EME: BhK T (13922809991)  Tel: 0755-82948411  Fax: 0755-82905966

INTERNAL BUS

WRITE
SESF RxD
- OUTPUT FUNCTION
’7
P START SHIFT
SYSclk/12
0 TX CONTROL
| TX CLOCK  TI SEND
! SERIAL
SYSclk/6 _ ! PORT <—C(:“
ER T P R F i ¢ | INTERRUPT OUTPUTT?I]?NCTION
[ e K =7 I AL »{RX CLOCK  RI
STC-TSP4 42 T it RECEIVE
RX CONTROL
REN:D_> SHIFT
il START
Rl 1 1.1 1 1110
2 . INPUT FUNCTION
LOAD
SBUF SHIFT
READ
SBUF
INTERNAL BUS
WRITE TO SBUF
SEND L
SHIFT |_| |-| |_| |_| |-| |_| |_| rl_ TRANSMIT

RXDDATAOUT)\_D0___ X_ DI X D2 X D3 X D4 X D5 X D6 X DI [
TXD(SHIFT CLOCK)| | [ | | | [ | [ | [ I | I | |

TI [

__[]WRITE TO SCON(CLEAR RI)

RI |

RECEIVE

SHIFT M I M M I M M [ [RECEvE
DO

RXD(DATA IN) 1 D1 DDZ DD3 DD4 DDS D6 Dm

]

TXD(SHIFT CLOCK)| | | [ | [ | [ | [ | | | | | [

K8-1 H AT L ROTNRE 45 ) S R on = 1

228  AFEKERKMILOS1H LT AR IR 3 13922829991  STC90CS8AD ARSI 1T 8051 # F5 KL L IHF
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8.2.2 BITOIL{EHE51: 8{LUART, F4FRAITT

MR ESCONISMO. SM1H “017 B, &SAT7@EEN RN TAE. R CA8Hr
UARTHE R, —MifS BoN1007: 17 EIEAL, AL ELHE 7 (IR 78 2% ) A LA 5 1A o 4 ]
A, BVATARE AT E . TxD (TxD/P3. 18{RxD/P1. 7) Nk i%{E &, RxD(RxD/P3. 08kRxD/
P1. 6) NfEEWCHFEWE S, AT IR L2/ RIEE AT,

P 8-2 4 HR AT 15 3 1 I T e 225 ) s e R R AL/ i ) e IS

B RIE I RE : AT I E R IR, B0 B AT Rk TXDFT e o M EHLPAT 5%
5 “SBUF “Hfs4 M Esi B THEERNKZE, 5§ “SBUF” 50 “17 A KEBLA TS
BN, FEBAITXIEE BT ITIA K% . K% &AL I E N 2 167 Bt Bae [E 4 .

TN 2 A7 28 1 B AN W 45 #23% Tx Do 1 K%, EEIEMALAWBEN “0” fE4hFE. X4
BUE R I m AL B R AL S e i AL B, BRI “17 , HEERABEMEN
“07 , XAREFM, T R oG — kB ML, REHE R RKIEES “SEND”
g, SER WS BRRE, B EERATI, BITI=1, (A EPLE R Wb s,

RO R S B AL RV AR S AZREN, BIREN=1/f, 202808 DLk & s
1657 A )38 H KA B AT B TRXD, 4G B RXDY I “17 — “0” [ Bk AR 5t
BRI A HE U, IS BB AT 160 ATH B RS, B IFFHAE 2 AL 25 788 . B L1653
THEE i S LI (A [H] 25

1673 B B 16 RS K LR R (BEAL U 8] ¥ R 16554y, FEREAL I 1A] 7
8+ ORAS HAG I &3 6 Rx Dty HVHEAT RAE, Pl E 2 X CRFES “=F B =" K18, B3
UCRFER /D2 FE, CAVEBR TP, Ml Stk Einhr, R BIMEA N
“0”7 (RHLSE) , MGEIAAITERL, BB, FHEHAN7 17 —"0"MBkA . Rl
HIEIENA A R, W Em AN e, H RN EAER.

PRSI B N UFE L Z A7 B A TR N, B2 NI IFFHIA AL, Ml ehir 0" # 2
FENL P A7 25 R A A ), ARXAE SIS G — IR, SER—Mir . 47 [R5 /2 LT
AN

* RI=0;

« SM2=0E I B 5 - A1 .

MBS B R B i AT R, SEBLAS S SBUF, {# L4783 ARB8, EA/RI, RIRI=1, [HFHLIE
SR, A7 BB ABE RIS, MBI B R BEEE R IEE R, BRAMHLE ST, #IR
PR G IMRXDI T B 17 =707 FBkAS, 442N —mif el . B &%, MmN WG, ©%
U BAFIF0, BIRI=0. @HIEN T, H£478E TETEAR, SM2EE N0,

FATIBAEA U PR RS AR, AT AR BT R I 28/ 1T AR 1 B S R R R AR A

%,
FRATIBAE AT 1 R R 8 =25VOP/32 X (5 I 3%/ K 28 1038 H1 %)
2 LT AR 12THCAT, 8% L% HE 28 = SYSclk/12/( 256 - THI);
2 AL TAEEOTHIZNAT, At 88 LHU%E H 2 = SYSclk /6/ (256 - THI)

ERECKI8051 5 ML H A W] I AR ST RE: 13922829991 STC90CS8ADAF 1T 8051 ¥ fyHlhiies 229
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INTERNAL BUS

Timer 1 WRITE
Overflow TO
SBUF TxD
’V
SMOD
=1
»|START SHIFT pata
TX CONTROL

' TXCLOCK  TI SEND
SERIAL 4_C(:I
PORT

INTERRUPT
> <16
SAMPLE
1-TO-0 RX CLOCK RI ls‘gél]:) L
TRANSITION >
DETECTOR START RX CONTROL gypy
1FFH

A

o BIT
»|DETECTOR | L 7

INPUT SHIFT REG.,
RxD (9 BITS)

LOAD
SBUF

READ
SBUF

Mol MM N M0 M 0 n 0 n -’

WRITE TO SBUF

T |SEND —
DATA TRANSMIT
SHIFT m_n . fmn rmn mn imn [Tl
TXD \ /D0 X DI X D2 X D3 X D4 X D5 X D6 X D7 Y STOP BIT
TI START BIT —
RX CLOCK

1 | 1 | 1 | 1 | 1 | 1
[sarrer/ D0 X D1 X D2 X D3 X D4 X D5 X D6 X D7 ¥ g10opBIT
RECEIVE Y317 DETECTOR SAMPLE TIMES

RXD

SHIFT m e n n T n n m 70
RI
KI8-2  HfAT M1 D R 4t 7 B W S e/ s B I 1S
230  EEREKMIS051H A MBI A I 4 RS8R 13922829991  STC90CS8AD A% 1T 8051 H FrHLrfScis g
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8.2.3 BITOTE#ET2: 9fIUART, SE4FEEE

SMO. SMIPAL N 10KE, Hi47 1 TARER 2. F47 0 LAERE A2 Noh 34 = P (5
UARTHE, H—Wif (5 S 1A Ak e inhr, SO SR AT (IRAIESR) , 1Al gmAEfr (5
N EL ) RN 2 AT o A% AT g FE A (BN Zds) FHSCONH I TB8FZ i, ] # A4 B 15k
0, BLHALKPSW (#2548 R 34 PAR 258 N TBS (TBSEE 7] 1 Ay 2 HLIE A5 o ) s bk Hcdhs b 2 47
SCRTAE B (BRI A7) o« B2l 55947 £ 2% ASCONIRBS8. TxD N /K i%¥i 1, RxDA
Bl 1, LA TR AT B/ R 3%

B2 R RN

AT I A5 AR 228 5 B =25MOD/64 X (SYSclk 5 4t TAE I 4 4 22)

IR R R S A PCON T FISMODAL AT B, 24SMOD=1Hf, #E#£1/32 (SYSclk)
; 4SMOD=0H}, #%$%£1/64(SYSclk) , HTTFRSMOD RSN Az, 7T W, AR M Se bt
A bR [ 1

PI8-3 A R AT 38 15 A5 302 (1) Th R &6 A 7 73 B B L et R T I P

HHEI8-3 1) %1, M 2AIRE LA L, BRI 2R A RIS A AN, ROE R HTB8E 4 B A &7
FERBIBARMIAF S, HAR IR g M EEAAT R, AR/ ROR IR 2 Sy B A A ]

MU AR BRI e — WUE B S 0 2[RI R B2 A

* RI=0

« SM2=08# SM2=1, F HEU B 9%z i RB8=1.

2 FR AR R R B, K BRI B RS 7 B A7 A 1 B 25 ASBUFFIRBSH, Jf B A
RI=1, [FENIERFWAEEE, R FRKAE — DA, NIRRT 7577 2% T A 8
Ak, WAEAMRL, Tk ERFAH LS, Bl SCE T A6 R R D N\ I AR
R, BICF WA R

e, BRI 45 17 5 SBUF. RBSFIRITE K .

I BAEXTSCONHFISM2. TB8I1) & & LLAGEAF ML L€, NZHLEEIREE 777,

ERECKI8051 5 ML H A W] I AR ST RE: 13922829991 STC90CS8ADA S 1T 8051 H 5L ismd 231
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INTERNAL BUS

ZERO DETECTOR|

STOP BIT SHIFT
»ISTART GEN. DATA
TX CONTROL
+16 TXCLOCK  TI SEND
SERIAL 4_G:I
| PORT
: INTERRUPT
» 16
(SMOD IS PCON.7) vSAMPLE
RX Rl
1-TO-0 LOAD|»
TRANSITION »|srart CLOCK SBUF
DETECTOR RX CONTROL gyjFrl
IFFH

iii At

> DETECTOR
S |

INPUT SHIFT REG.
RxD (9 BITS)

LOAD
SBUF

READ
SBUF

Mol MMM M 0 M 0 n n n -’
‘WRITE TO SBUF

T |SEND —
DATA TRANSMIT
SHIFT [ A ) A I )
XD \ /D0 X DI X' D2 X D3 X D4 X D5 X D6 X D7 X TB8Y STOP BIT
11 STARTBIT
STOP BIT GEN |
RX CLOCK
M | M M M M M M M M M M

RXD lsukrr/ Do X _D1_X D2 X D3 X D4 X D5 X D6 X D7 _XRBS YSTOP BIT

RECEIVE
BIT DETECTOR SAMPLE TIMES

SHIFT n_n - n fmn n n n f
RI
KI8-3 HiAT D2 Tl A5 A4 7 i B S s i Iy
232  AEKEKIISS1H LI AR IR 3 13922829991  STC90CS8AD ARSI 1T 8051 # F5 KL L IHF
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8.2.4 BITOT/EHERI: 9fIUART, F4FZAJIT

HSMO SMIPEAL AR, B 4T O TAEER S, B ATIE S 3 N ofr 2dl 7 5 i 5 UART
P, H—WiRE BB A IAEIGAL, SO B (RAIESS) , 1AL P gmARAL (5917 %L
) AR IR AL, ki v g AE 7 (3R 9L Hidi) FHSCONH I TB8FE (i, Wik B 1880, B
H K PSW R 1) B /B AL 36 A7 PAE 2 N TBS (TBSEE i /5 A Z HLIEAS i bk i B4, AT {E
BRI ARSI AL) o BRI 5590 H s B ASCONIHRBS . TxD AN K% 1, RxD NI R
H, PR TR A T il ki
AR A

HRAT B e B A3 R 30 =2M /32 X (G A 28/ B3R LI HE %)

M AL TAETE 12BN, B 38 1 H%E 28 = SYSclk/12/( 256 - THI1);

M HLCAETEOTH AR, R 35 1H% H 2 = SYSclk /6/ (256 - TH1)

AP0, AR AR R — A, L R T I A R S B A B R VB S Y R R R AR A
W BT IR R, =R R.

FI8-4 4 B AT I AR 23 1) T i 425 ) 7w 7 B e LSt R s ) e I o

FH Pl 8-4m] i, B3R ECIAI L, R IE I FH TBSIR L4 #2125 A7 25 28 OB L AN Rl 41
HARThReds WA E, Hilk  RIESBAESE RN PR EAMEE.

MBI BRI e —iE B R R I L R A SR

* RI=0

* SM2=08#& SM2=1, I HIEWEI KI5 9% HE L RB8=1 .

2 bR A R R I, AR R R AL B A7 A B B 25 ASBUFRIRBS8H,  JEE AT
RI=1, A EHIERPBEEE, R ERFAE — DAL, WIRCEIFE A a5 17 2% o s o
LR, WABEMRL, TG BRI E 5T, B SCE BT AR I RxD A A I 1 1) Bk A8
FE, BT Wi EAE R

RS, BRUREI 45 1A 5 SBUF . RBSFIRIE %o

IS BAEXSCONFFISM2. TBSI1 % B LLACEE ML ILE, NEVEEIREE T 7 #E.

ERECKI8051 5 ML H A W] I AR ST RE: 13922829991 STC90CS8ADA S 1T 8051 H )y WL Cism 233
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INTERNAL BUS

TIMER 1 WRITE
OVERFLOW TO
SBUF TxD

ZERO DETECTOR

SHIFT patA
TX CONTROL

+16 TXCLOCK  TI SEND
SERIAL ‘_GZI
PORT
INTERRUPT
»| 16

»{START

SAMPLE
y

1-TO-0 RXCLOCK  RI LOAD|>

TRANSITION SBUF
DETECTOR START RX CONTROL g1

1FFH
i i i A
BIT

A4

INPUT SHIFT REG.
(9 BITS)

>|DETECTOR | L <L J

RxD

LOAD
SBUF

READ
SBUF

Mool MMM N 00 nm n n [nn’

[1.WRITE TO SBUF
~ |SEND —
DATA TRANSMIT
SHIFT nn nnonon.nn n ﬂl—
TXD \ /Do X DI X D2 X D3 X D4 X D5 X D6 X D7 X _TB8Y STOP BIT
11 STARTBIT
STOP BIT GEN I r
RXCLOCK =16 RESET
o n - n n n n - n - n " nn
RXD
RECEIVE smrrar/ Do X D1 X D2 X D3 X D4 X D5 X D6 X D7 XRBS YSTOP BIT
BIT DETECTOR SAMPLE TIMES
SHIFT nn n n mn f T 7
RI
KI8-4 4T LB 3Th RESS A4 7~ 2 B S s v e
234 &EREmAHI8051H LB A ARSI RE: 13922829991  STC90CS8ADZ S 1T 8051 2 Hlh SCH g
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8.3 BITIREFREIFRIEE

STCO0CS8AD AR 41 1 i WL AT A5 R kR R B B it TAERL AR 5, X F LAERIC0
FRE2, HIEEE RS0 2 SY Sclk FIPCON H1 (R 5 2 1 7 SMOD A ¢, T k=1 A1
13 YRR R 4 5 SYScIk FIPCONA A Fe Ak, b 55 52 I 28 /11 028 1 BBRT AR T I 36 R A 2 X
BA K. WX E A8/ A 1 BBRT A R R R A W B, TR R AR, Frih
X R R AR

HFATEGEE0, HERSERS KGR SYSclkf % .

M PR P R B FESTC-TSPYmFE 28 HP 3L B 5 F HLoN6T /XU, Hylide R =
SYSclk/12.

M RS P R P I AESTC-TSPR A2 2% A e B L Fr MM 12T/ i, FLUR R =
SYSclk/2.

— H.SYSclkif & H ¥ 5 WL RE S P A2 P B 7ESTC-TSPYmFE 28 e B AT, U R AT 185 TAEAR
ORI RE R 2 AR,

HATIEAS TAERBR2, HBHF R 5SYSclkE KAk, B 5SMODA A XK.

HEARIEAN: FATHEBIA 2P 5=25MP/64 X (SYSclk R Gt LA #hAiZ)

HSMOD=1H, JHFH=2/64(SYSclk)=1/32(SYSclk);

4SMOD=0I, JHF#=1/64(SYSclk).

MSYSclkik i 7, i BB B PCONH ISMODAL, a3 F MR . Fril, Xppf
TR R AR ] 5 .

FATEEBEIRIZ, PR R AR 1
R0 3RRSR=05M0D/30 X (S I 8%/ 428 1 193 HH 2R ok BRTJR ST I 4% 28 % AR 23 O3 HH =)

M AL TAETE 12TEGUR, 8 A 35 1A% HY 28 = SYSclk/12/( 256 - TH1);
MR HLLETEOT AR, B35 1A% H % = SYSclk /6/ (256 - TH1)

T R B 28T BUgs UFIBRT MO B R R Rk AR AR B, v RyGHLIEBEAS RIS R 2. 78
SEFRN A2 e ER AT AR R BR AT AR 03, AR, IR R, SRR T E R AT B
FIBRT ST Y R RO AR 28 108 R 15 . SMODRIERE, N T ARE 75 BHAT T 2148 4wl vl sk
HLSMOD=0x1;

MOV  PCON, #00H : f#SMOD=0
MOV  PCON, #80H : f#SMOD=1
SMOD H 7 ] FE 35 1] 2 A7 25 PCON I B i — 7, A 87 1y H A 150 B 87 AR 48 S B 155 490 1
5E o
A ERECKI805 15 ML THA ] BT EE AR S RE: 13922829991 STC90CS8AD A% 1T 8051 My WL ism 235
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LR, R T E N 8 AT BB LR R . N E A R I g /B 1)
R,

SE I 28 BRSO 0 2R SO BAAINEA] CFD) PN B IR 2%/ 23S 1R 08 H vk, BV E
INF 3% /1T K0 3% L AR0S HE R=rE I 3%/ R0 38 LS R /4D

STCO0CS8AD & 1| Fi ML A PN e i 25/ 1T 8as, DRI I 8% /11 B0gs 1 g 40p TAE 77 =0,
W T B AT R TAE TR (8 EBNESRS) 1E ARG H %,

WE R/ TAE T e = e 72 (8L E3hESE) , TLIMHEEAKE
FSYScIkZ 1273 SR AN BRIk . 28 A WL TAEE 12T, TLIRIE Ak 3 F-SYSclk%4:
129 BRI ks 48 L TAEE6TAE R, TLIRI TSR K B T-SYSc 1k &6 43 0K ik vt . 7T W,
SE I /A 1003 R 5 SYSclk il H s EAE{ENA K, SYSclkili A, HrpAlENEK, %
WatE. ST RERT,

2 PN TAEE 12TRE I I, 5 I 3 /15 B 1048 H — VR 5 B N i g -

8__ . —(08__ 1
(2°—N) X 12/} 4= (2 N>X12XSYSdk
LWL IAEAEOTHIT, B 88/ H 3 Es st — YR T 75 A IS 1) Dy«
(Z—N)X6M@#42—N)XGXSYSdk

T2 15 8 I 2/ B A D R O, R
ML CARE 12T, e 38/ 388 1103 H 32 =S Y Sclk/12 X (28 —N) (IK/F)
YN CAETEOTIE RS, 52 B 88/T1 4088 1 A9 HH =S Y Sclk X 6 X (28 —N) (JK/F)
A HSYSclk N R GRS RPAIEE, N FRE NI 8] 9 2.

AR, JERTE N8R/ BRSO RS AR A AR — o AN R AR 5 ST SRS B AR 10
TLEAE . BUOAASEDT ST A F . NBUEVEEIANRE, Bk 8os U 2.

236  AFERECKMIS051H A LT F] I 4 RS8R 13922829991  STC90CS8AD A% 1T 8051 H FrHLrfScis g
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R AR R R S e B AT B % S Al R
W RSEN ST RSS2 H R (T1x12/AUXR. 6=0)

\ RSB E B
A RAMEIE | smop | ‘
(MHz) or | | EEEANE
R0 MAX: M 12 X X X
J72 MAX: 375K | 12 1 X X X
TRIA3 625K | 12 1 0 2 FFH
192K | 11.059 1 0 2 FDH
9.6K 11.059 0 0 2 FDH
48K 11059 0 0 2 FAH
5ag | 11059 0 0 2 F4H
: 11.059 0 0 2 FSH
12K 711986 0 0 2 1DH
1375 [6 0 0 2 720
110
o |12 0 0 1 FFFBH

BE BRIV AR 7 BT«

MOV TMOD, #20H ; WHEENSEATEE ER . T/ERFA2
MOV THI, #X XH BEE BN BN

MOV  TLI, #X XH ;

SETB TRI 3 A ER AR EER

MOV PCON, #80H ; BESMOD=1

MOV SCON,  #50H 3 WEHBATEE T

Fax: 0755-82905966

PAT EIRFEFFBOG,  RIVAT 58 Bt € I 2% /11208 LR34 7 20 S A A7 3845 B A 5 S0y

KB

T Al ARy B BB R R E ., — RN, A — kiR

SRR RII8051 B LT A 7]
FEBURHE: 7 3 U R T AT PR 7]

IR AR S 13922829991

SHL: 0513-5501 2928 /2929 / 2966
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8.4 RITORIMIXIZFF (CIEFF AL mIZF)

1. Ci2F:

/* */

/* --- STC MCU International Limited */

/* - JEH7RSTCO0CS8AD FH 1| 1 Fr HLER 47 1 DB (8-bit/9-bit) ---------- */

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

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

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

/* --- Web: www.STCMCU.com */
L &2 Tl PR e s i S — *
/* ELERR P R O E R A A T R R I SO R 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
sbit 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
//Mark parity
//Space parity

//Testing even parity

//P2.2 show UART data bit9

//8-bit variable UART

#elif (PARITYBIT == ODD_PARITY) || (PARITYBIT == EVEN_PARITY) || (PARITYBIT == MARK_PARITY)

SCON = 0xda;

#elif (PARITYBIT == SPACE_PARITY)

SCON = 0xd2;
#endif

//9-bit variable UART, parity bit initial to 1

//9-bit variable UART, parity bit initial to 0

238  AEREKMIS051H A MBI ATH]
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TMOD = 0x20; //Set Timer1 as 8-bit auto reload mode
TH1 =TL1 =-(FOSC/12/32/BAUD); //Set auto-reload vaule

TR1=1; //Timerl start run

ES=1; //Enable UART interrupt

EA=1; //Open master interrupt switch

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

while(1);
H
/*
UART interrupt service routine
*/
void Uart_Isr() interrupt 4 using 1
{
if (RI)
{
RI=0; //Clear receive interrupt flag
PO = SBUF; //PO show UART data
bit9 = RBS; //P2.2 show parity bit
H
if (TT)
{
TI=0; //Clear transmit interrupt flag
busy = 0; //Clear transmit busy flag
H
H
/*
Send a byte data to UART
Input: dat (data to be sent)
Output:None
*/
void SendData(BYTE dat)
{
while (busy); //Wait for the completion of the previous data is sent
ACC = dat; //Calculate the even parity bit P (PSW.0)
if (P) //Set the parity bit according to P
{
#if (PARITYBIT == ODD_PARITY)
TB8 =0; //Set parity bit to 0
#elif (PARITYBIT == EVEN_PARITY)
TB8=1; //Set parity bit to 1
#endif
H

ERECKI8051 5 ML H A W] I AR ST RE: 13922829991 STC90CS8ADAF 1T 8051 ¥ jyHlhciies 239
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else
{
#if (PARITYBIT == ODD_PARITY)
TB8=1; //Set parity bit to 1
#elif (PARITYBIT == EVEN_PARITY)
TB8 =0; //Set parity bit to 0
#endif
b
busy = 1;
SBUF =ACC; //Send data to UART buffer
b
/*
Send a string to UART
Input: s (address of string)
Output:None
*/
void SendString(char *s)
{
while (*s) //Check the end of the string
{
SendData(*s++); //Send current char and increment string ptr
b
b
240  AEFEREKIIL0s1H LI AR IR 3 13922829991  STC90CS8AD ARSI 1T 8051 # F5 KL L IHF
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2. LERIET -

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

/* - J#H7RSTCOO0CS8AD F 41 1 Fr HLEf 47 1 D (8-bit/9-bit) --------- */

/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */

/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
S s i P e et LT 1 N ——— +/
/% VEAERE P BOC B AR TR AR R B SRR —eeeeeee- */
/* */

;/*Define UART parity mode*/

#define NONE_PARITY 0 //None parity
#define ODD PARITY 1 //0dd parity
#define EVEN_PARITY 2 //Even parity
#define MARK PARITY 3 //Mark parity
4

#define SPACE_PARITY //Space parity
#define PARITYBIT EVEN_PARITY //Testing even parity
; BUSY BIT 20H.0 stransmit busy flag
; ORG 0000H

LIMP MAIN

ORG 0023H

LIMP  UART ISR

ORG 0100H
MAIN:
CLR BUSY
CLR EA
MOV  SP, #3FH
#if (PARITYBIT == NONE_PARITY)
MOV  SCON, #50H ;8-bit variable UART
#elif (PARITYBIT == ODD _PARITY) || (PARITYBIT == EVEN_PARITY) || (PARITYBIT == MARK PARITY)
MOV  SCON, #0DAH ;9-bit variable UART, parity bit initial to 1
#elif (PARITYBIT == SPACE_PARITY)
MOV SCON, #0D2H ;9-bit variable UART, parity bit initial to 0
#endif
ERECKI8051 5 ML H A W] I AR ST RE: 13922829991 STC90CS8ADA S 1T 8051 H ML CHmd 241
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MOV  TMOD, #20H
MOV A, #0FBH
MOV  THI, A
MOV  TLI, A
SETB  TRI
SETB  ES
SETB EA
MOV  DPTR, #TESTSTR
LCALL SENDSTRING
SIMP  §

TESTSTR:

;Set Timerl as 8-bit auto reload mode
;256-18432000/12/32/9600

;Set auto-reload vaule

;Timerl start run

;Enable UART interrupt
;Open master interrupt switch

;Load string address to DPTR

;Send string

;Test string

DB "STC89-90xx Uart Test !",0DH,0AH,0

CHECKTI
SBUF
RBS

C

ISR_EXIT

i
;UART?2 interrupt service routine
; */
UART _ISR:
PUSH ACC
PUSH PSW
INB RI,
CLR RI
MOV PO,
MOV  C,
MOV P22,
CHECKTTL:
INB TI,
CLR TI
CLR BUSY
ISR_EXIT:
POP PSW
POP ACC
RETI
S
;Send a byte data to UART

;Input: ACC (data to be sent)

;Output:None

*/

s

;Check RI bit
;Clear RI bit

;PO show UART data

;P2.2 show parity bit

;Check S2TI bit
;Clear S2TI bit

;Clear transmit busy flag

242  AFREKMIS051H A LB A
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SENDDATA:
JB BUSY, § ;Wait for the completion of the previous data is sent
MOV  ACC, A ;Calculate the even parity bit P (PSW.0)
INB P, EVENIINACC ;Set the parity bit according to P
ODDIINACC:
#if (PARITYBIT == ODD_PARITY)
CLR TB8 ;Set parity bit to 0
#elif (PARITYBIT == EVEN_PARITY)
SETB TBS8 ;Set parity bit to 1
#endif
SIMP  PARITYBITOK
EVENIINACC:
#if (PARITYBIT == ODD_PARITY)
SETB TBS8 ;Set parity bit to 1
#elif (PARITYBIT == EVEN_PARITY)
CLR TB8 ;Set parity bit to 0
#endif
PARITYBITOK: ;Parity bit set completed
SETB  BUSY
MOV  SBUF, A ;Send data to UART buffer
RET
*
;Send a string to UART
;Input: DPTR (address of string)
;Output:None
; */
SENDSTRING:
CLR A
MOVC A, @A+DPTR ;Get current char
1z STRINGEND ;Check the end of the string
INC DPTR ;increment string ptr
LCALL SENDDATA ;Send current char
SIMP  SENDSTRING ;Check next
STRINGEND:
RET
END

ERECKI8051 5 ML H A W] I AR ST RE: 13922829991 STC90CS8ADA S 1T 8051 H i ML X6/ 243
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8.5 W&

STCO0CS58AD F F1| f LAY £ A7 38 5 AR 4 He 2 FH AT 70 9 XML 5 A 2 HLIBAS P A . R ISk
IR LIELS -

WRFHA80S 1IN H RGHEER T, FPB AT & 470 H H#MIE (TXD—RXD, RXD—
TXD, GND—GND—#) , BInJsZEIXALE . AN THEINEFES, b @E & EERTHT,
AR FRS—232CERS—422. RS—485FrAEHAT XALIEAE, WIS ARG [HRH e —HEREH
A, P IEE & IR T, SR EAE S .

TxD RxD
8051 RxD TxD 8051
GND GND
1

R PRIEAR D, 8AE 0T B AR A RPN L8 8 H OV RAHEE “Ph” . Bl
BT NS5 8 A “Pl” nF .

A U $4 3% FH 24003 R AL S =, RS 4TS Y Sclk=6MHz, F WL & % 8k, 2L
BB . fEXHUIT SEIE SRS, e AL ZE—AIEIE S (Flin “o6H” D, LA ZAHL2
Al DL AN RIS S )5, A5 R, kA “00H” fENNEES,
HBNR “OSH” RonBAREeIEE, s FHILRBEEZRBIZVHKNERFES “00H” 54
TFAEAEANR AR A 2 P I N B — RIEL WL, TGRS NG S, BRI ZHER
ek, HORIERERE U R

| %m | B | sdE2 | s | - | HdEn

FHA I FHLH LR IE R BIEAEG

B 1 ~Ein: ALK ) 202 P niii £ ;

SRR AT . IR e B, X (D) TIT AR AR S A

CHURAE R RN “RIGA” AW 2 B Mn N s & 5 15/ . 5 RIS A, I FRL IRD
“OFH”{E"5, % W B R “FOH™E 5. HHLRA LR LR ER “OFH” 155 4 B 58 R E AT
%, REWAHRER, Sgkazreny, &=k .

AFRRGEE R, 4 il ABEEMA—F, BXREHR. CUTLFEETHLAENRE
SE3E, LA A5 AN AE A 30 5 1 S

STC90CSSAD R 41 F ML B ATIEAE, " ERERA W, Wl R/ a3k,

IR |
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(1) A7 A LEE P21
OF P TRFB
TEONFPURIE TR PR A

I

v
Hiht 354 DPTR, K48
R7, FZ568 2547 4sR6 B YA

y

RIEIFIY{E 5 06H

LR IERE N
(a) WHPRWE: EHENZR/EEIERBER. TEFR2, HEEHEFE3H, SMOD=1. #

e K2400 (BL/FD)

(b) BITHEERE: RPBREHTRL, RTBEG

(c) WERAMAI TAERFAZ88 R E: 3IHMSOHR LA IZ M BIR B bk, 2FHEA JTAZ K
RILMBIEHAE: R6 N BINAFF4S .
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LR IE IR TG B
START:
MOV  TMOD, #0H s WEENSRATEELER . T2
MOV  THI, #0F3H ;W E R TR B
MOV  TL1, #OF3H ;
MOV  SCON, #50H 3 HAIAAA
MOV  PCON, #80H ; BESMOD=1
SETB  TRI ; JHBIERS
ST-RAM:
MOV  DPH, 31H . WESNBRAMEE FEET
MOV  DPL, 30H : DPTR¥MH
MOV  R7, 2FH s ROIEEEPHEOERT
MOV  Ré, #00H 3 RINFNZFAA4ER6TEO
TX-ACK:
MOV A, #06H ;
MOV  SBUF, A ; }E%ML{%% “06H”
WAIT1:
JBC T1, RX - YES s SR RIETENTIYE
SIMP  WAITI s RKIETEHWATIL
RX-YES:
JBC RI, NEXTI ; FWr ZHL B S
SIMP  RX-YES s RILEIREIZ S, WSy
NEXT1:
MOV A, SBUF s IRIEE TIEA
CINE A, #00H, TX-ACK; HIWrZ® “00H” , 750U KIFI(ES
TX-BYT:
MOV A, R7 ; }
MOV  SBUF, A ;) RIEHHEY KM
ADD A, R6
MOV R, A
WAIT2:
JBC  TI, TX-NES ; }
JMP WAIT2 s ) R
TX-NES:
MOVX A, @DPTR 5 MAMHRAMIUK 1% 34
MOV  SBUF, A s REEE
ADD A, R6
MOV R, A
INC DPTR ; DPTRIEEI N1
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WAIT3:
JBC TI, NEXT?2 s FWT— B E R % S
SIMP  WAIT3 s SR RIETE
NEXT2:
DINZ R7, TX-NES ;IR %A A5 R
TX-SUM:
MOV A, R6 s RIERINFIZ AL
MOV  SBUF, A
WAIT4:
JBCTI, RX-OFH ; }
SIMP  WAIT4 s ) ERERIE S
RX-0FH:
JBC RL IF-0FH ; }
SJMP  RX-0OFH SRR AL BE S
IF-OFH:
MOV A, SBUF; ; }
CINE A, #OFH, ST-RAM ; ) Jllbif& 42 &5 B, 7 W k%
RET ; IRA
NI TR F B
FRUSCRE 7 B ) v L

(a)  PHREREEYIIEL: FIERRF;
(b)  HATHEEVIGEN: RS

() HHFHKE:

WHRAM 31H. 30H ¥ CA7 U SCEE 22 b X i

R7T—— 4l kM Ar f7 s

R6—— RN 274775
“OFH” NFUCIER,

(A FEFEHLEZEES:

&, “OSH” NE AR

“FOH” AfLI% 4,

“OOH” MR =R

SRR RII8051 B LT A 7]
FEBURHE: 7 3 U R T AT PR 7]

IR AR S 13922829991
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NED LS BT AR RE R

IR

\ 4

S EDPTRIGA
B30 25 47 2170

\ 4

BRI 5

F06H?

N
v
i) F L[] 326 15H
Jia] FEBL [ 3% 000

PR E

BT RE P i

TART:
MOV ~ TMOD, #20H
MOV  THI, #0F3H

MOV  TLI, #0F3H
SETB  TRI

MOV  SCON, #50H

¢<
| et o rav |

HutEFREIDPTR AN L

Bl e 2
Y
el g Al
A3 IR 2
N
] FEATL AT 325 FOH

I FHBL AT 12 0FH

; }%Hﬂ”ﬁ/ﬁi&%&liﬁﬁ
s JABIER AT R

BTG, SRR

MOV  PCON, #80H SMOD & f7
ST-RAM:
MOV  DPH, 31H ;
MOV  DPL, 30H ;| EDPTRE Hihl:
MOV  R6, #00H ; IR A AEAHEO
248  AFKERKMILOS1H LI AR IR 3 13922829991  STC90CS8AD ARSI 1T 8051 # F5 KL L IHF

WARHE: MEECHEBTFARAR &l 0513-5501 2928 /2929 /2966

FEE: 0513-5501 2969 / 2956 / 2947



FSTCE J7 Mik: www.STCMCU.com

BN/ BFR MM Bk (13922809991)  Tel: 0755-82948411  Fax: 0755-82905966

RX-ACK:

JBC

SIMP
IF-06H:

MOV

CINEA
TX-00H:

MOV

MOV
WAIT1:

JBC

SIMP
TX-05H:

MOV

MOV
WAIT2:

JBC

SIMP
HAVEIL:

LIMP
RX-BYS:

JBC

SIMP
HAVE2:

MOV

MOV

MOV
RX-NES:

JBC

SIMP
HAVE3:

MOV

MOVX

INC

ADD

MOV
DINZ

RI, IF-06H
RX-ACK
A, SBUF

#06H, TX-05H

A, #00H
SBUF, A

TI, RX-BYS
WAITI

A, #05H
SBUF, A

TI, HAVEI
WAIT2
RX-ACK

RI, HAVE2
RX-BYS

A, SBUF
R7, A

R6, A

RI, HAVE3
RX-NES

A, SBUF
@DPTR, A
DPTR

A, R6
R6, A

R7, RX-NES

s BRI 5
s SERFEOEIE S

IR BIEA
U (5 T 72

.:}@mmﬁ%“mH”,ﬁ%%W

; [HAHLAIE “05H” 1Y
. RIE#ES

s PRIRFRUES, 3R [a] SEE Sy

s SRR AN 2L

3 B AN HOMIAR T R6

: }?%LI&%UEM

s RE A AN SMERAM

TR A

s FUWT I A T e

SRR RII8051 B LT A 7]
FEBURHE: 7 3 U R T AT PR 7]

IR AR S 13922829991
Sl 0513-5501 2928 /2929 / 2966

STC0C58ADZ 4! 1T 8051 B (L 45/
FEE: 0513-5501 2969 / 2956 / 2947
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RX-SUM:

JBC RI, HAVE4

SIMP  RX-SUM ; }%—%Tﬁqﬁzmﬁfrﬂ
HAVE4:

MOV A, SBUF

CINE A, R6, TX-ERR ; }%’IJW%&@%EH%
TX-RIT:

MOV A, #OFH

MOV  SBUF, A : }FDUEF'ME%%LI&EE%%%
WAIT3:

JBC I, GOOD

SIMP  WAIT3 : }%ﬁ%ﬁii%
TX-ERR:

MOV A, #OFOH s FRNUKIA ARG S

MOV  SBUF, A
WAIT4:

JBC TI, AGAIN s SERFRIRSE

SIMP  WAIT4
AGAIN:

LIMP  ST-RAM ;AR [EEET AR
GOOD:

RET s AR IEARIR ]

(2) k7 RUHLIEAS BAE 24141

IR Z MR E, SHLEAE A 83— J7 K H A b 7 20 PR i85 0% . T STC-
90CS58AD R4 H A ML ER AT S W T, Hrbr 24 LIRAt— b &bk, Fril
SEPR S TR AN L ARG A, BN K AT & s SR e W, i e R AL AN
FWEE R W, G NFE AW R RN, 2450 IR S5 R A R T A AT IR
SRR AT A

X, FLLERBBCHE, Hr CkiED AELEW DT RGEE MBS , 207 B0
T 25w b — 2 7 AT S

R NOIR ST, T8 B =AM B AL R W B i 45 B A RIS 538 2 B He A
B, BEARD ERIGA ., WS, NIRAM32H TG SR AN S 25 748, 33HE T AR
IS 27 (75, frhhl-7FH. 7EH. 7DHNIREST.

250  AEKEKIIS0s1H LI AR IR 3 13922829991  STC90CS8AD ARSI 1T 8051 # F5 KL L IHF
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ZALERSTH B 55 R P47
KW 3N, R ERE R i e HEE I a8/ My SR ATIEE I RE o A SR X Bl A7 AR A
FRRAM & L IE B 5 E AR PP P i e

TR
ORG  0000H
AIMP  START s HAE TR
ORG  0023H
LIMP  SERVE s IR S AL
START:
MOV  TMOD, #20H s ESCER ZEATHES et TAEIT 2
MOV  THI, #0F3H ;
MOV  TL1, #0F3H ; }&§&¢§$ﬁ2400&/@
MOV  SCON, #50H : WEBTEE R, vk
MOV  PCON, #80H ; W ESMOD=1
SETB  TRI ; JABER R
SETB  7FH .
SETB  7EH ; WHEAREMANL
SETB  7DH ;
MOV  31H, #10H s BUE BRI ER A7 T SN EERAMIK)
MOV  30H, #O00H : }@&ﬁﬂﬁhﬁmom
MOV  33H, #00H s BRI ELITIEO
SETB EA ; }
SETB ES ;) JFhi
S BRI CHI8051 8 F HLBETE A A I HAR TR 13922829991 STC90C58AD A4 1T 8051 AL IR 251
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kIR 525«
SERVE:
CLR  EA s el
CLR RI s VBRI PG R bR &
PUSH DPH ;
PUSH DPL ;DR
PUSH A ;
JB 7FH,  RXACK AW ARG S
JB 7EH, RXBYS s FIWTR TS R SR P
JB 7DH, RXDATA s FIWR TS A R i
RXSUM:
MOV A, SBUF s IR RIS L
CINE A, 33H, TXERR : HIWT LR TS
TXRI:
MOV A, #OFH ;
MOV SBUF, A ; }r»ﬂ FHLAIE BRI (55 “OFH”
WAIT1:
JNB TI, WAITI ; HRRIBETTEE
CLR TI s TEBR RIS WG SRR BT
SIMP  AGAIN : FEE AL
TXERR:
MOV A, #OFOH ;
MOV SBUF, A ; }rﬁ%ﬂﬁ%%&tﬁ%%% “FOH”
WAIT2:
JNB TI, WAIT2 s SEERIETEHE
CLR TI s TR R IE T R AR
SIMP  AGAIN o BRAAL R
RXACK:
MOV A, SBUF : FIWT R RIS S “06H”
XRL A, #06H ; REUZIE AL
1z TXREE ; AP, N TXREE
TXNACK:
MOV A, #05H s BB A RIS S, W AL R 1%
MOV  SBUF, A ; “OSH” , ZLREERIFNY
252  AEKEKIIS0s1H LI AR IR 3 13922829991  STC90CS8AD ARSI 1T 8051 # F5 KL L IHF
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WAIT3:

JNB TI, WAIT3 s SR RIEGS

CLR TI

SIMP  RETURN s BIRE I
TXREE:

MOV A, #00H s RN IFIE S, KX “00H”

MOV  SBUF, A s FENEIRRIRIE S, KiE “00H”
WAITA4:

INB TI, WAIT4 s SRy RIESEEE

CLR TI ; HARTHRE

CLR  7FH : TEBRIEIYAR &

SIMP  RETURN s FHIRE IR
RXBYS:

MOV A, SBUF s RUNCE B P

MOV  32H, A : AEAN32HE T

ADD A, 33H ;

MOV  33H, A ;) REGE A

CLR  7EH ;BB B YRR

SIMP  RETURN s BB I
RXDATA:

MOV  DPH, 31H ;

MOV  DPL, 30H ;) WEfAWMEERh IR

MOV A, SBUF s BRECHE

MOVX @DPTR, A s KA SMEBRAM

INC  DPTR ; HbhEARE 0L

MOV  31H, DPH ;

MOV  30H, DPL 3 }T%T?imiﬂﬁ’fﬂa

ADD A, 33H ;

MOV  33H, A s ) RGN

DINZ 32H, RETURN ;AR e

CLR  7DH s IR HIRERGE R &

SIMP  RETURN ; FARE I A

SRR RII8051 B LT A 7]

I

AL MEESRHAE T ARAR

B AR 13922829991
Sl 0513-5501 2928 /2929 / 2966

STC0C58ADZ 4! 1T 8051 B (L 45/
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AGAIN:

SETB
SETB
SETB
MOV
MOV

MOV

RETURN:

POP
POP
POP
SETB
RETI

7FH
7EH
7DH
33H,
31H,

30H,

DPL
DPH
EA

#00H
#10H

#00H

;s W briEAL
; RINAIERITIEO

; }‘VX’E%W%&?&%F X

: IRE I

. FFeblE
iR

FRFEFAE b, ORGAREFBOULHINIE S, FERFHEGIN, B IRVCg L Ui I IZA P B
R aG L .
FESEPRN G IL 2 R 24, M0 EL & 5 ML A THSEAL TR AT 5 B AR . DRIk, N
FIEEE T DURTEEAS Y IR VE AT D) %

254

SERIR 8051 8 A WL THA ]
PR 3 E SRR T PR A

I AR ST 13922829991 STC90CS8ADZ %! 1T 8051 H Ml 348w
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8.6 LB

R Z LN ARG, TEZL SR EN R LIE. STCO0CSSAD & ¥ F LI B 4T
M 3 EA ZHLEEIIEE, WSS R A UEE RS TRAEN T ENAZ
HLBE KRG HERAE R .

TxD

8051 RxD /Y 1 2

\ 4 \ 4 Y
TxD RxD TxD RxD TxD RxD

8051 8051 8051

EEDy— G ENAILE AL W T2 PUEME RS ENLATS5E— G WHLEME, A
WL ) B A e A5 5 1 4 K

(1) ZHIEERIEAE R

EZHBEE RS, NEETH (K% 52NN (B ZIAIRERTSEEAE, H4Ti
{5 AR A RE 71 . MCS-51 R % B HLK B 4718 15 15 41 25 /7 23 SCONH & 2 HLIE 15 i B 1
SM2. MFEFWESM2=1, BITEETAETHFR2EARS, KiEHEE TS EE UX AT R
IEH R (TB8=1) EREIEMT (TB8=0) , HEWUmET X FIRBS#HTIRA: 24SM2=1,
P EIRBS=1, RN NPEIY Mk ii, H5iZMmi N 2528 NSBUFH, FFEAIRI=1, [FRICPUIERH
Wr, BEATHOHEPEIYALEE; ARBS=0NEE W, A FHER, BIKEBEEF. £SM2=0, T
T2 Hb Bk T 2 B s B0k, 3R B AIRI=1, [AICPUIERMT, #5i%MiN &% ANSBUF. #EithJ5
H, WSl 2 HLEE .

T FEEB AN ZHEE RS, MHLEHEE A0, 1, 2, -+, n. THEBHIEEREED
T

O BEWMIHLRISM2=1, 4T REEfibhtheRaSs.

@ FHLE SR EEI b E S, KBS E N1, UURREIENZ MRk,

@ FrA M ML R oy bk b, & R R B AR IY ) bk S AP bk AR B
B BRSNS, WA SR MHL, TEBRSM2=0, #ERERMNENRENEEN, EE4
B e A EEBOAARSE, WPONAEFHEMNL, AE4ERESM2=1RZE, Xt G R RABFEMA
TRRER, RIS S EHE il )y 2 A58 NSBUF, ANEAfL, RI=0, Aap=ddilfiigR, EEHIH-
Hik.

ERECKI8051 5 ML H A W] I AR ST RE: 13922829991 STC90CS8AD A% 1T 8051 My WL Cism 255
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@ FHIERIETEIFI NS, B R IE—IE R REERM, HAm

TB8=0, VAR AEIEM.

® M EHLEE MNLEAS B[] 7 A PRy Hhk b, S HAb AL, Rk

B FHE MMLE S b 15 50 T AHLTE S0P Sofh ABLES R HSM2=1, St HJ5 EHRIE M EHE
WA T B R

R I FR I TR A R S

(2) ZHLIEE R R

BT S ATEERAE G HE 6% B S 2M KRG M T (E 1%

I A T B I )3 £ R M e F e 2058, N5 IV AT, PhCER™ % 52
B, AFEFGEEER, RN EBAME. EZHPEERGHES RN HERSZ, HINE
HAR . X BN ZS JLARAE —BEHT .

FEEENRZHBERE RS, RUBCE2556 AL, & MAHLRIHEES 31 900H~FEH.

© Y MUFFOY 2 ML <, a2 & AHLIKESM2=DIRA, HEEERICENLRH
Hwpay,

@ FHAMMNIBRLIFRL E: EHE RIS R IE I, B T3k 09 MALIEDE AL hE
ML, ZWAFMHEFST S EHLE R AT R MM R I G A, SRR KL 5 A
L FEREDEAYLIPIRZ, 5 EHHIWORG IS, ENLRDIFUA &% Sz dm b, &
16 BRS04 B8 — iU AR i AR H A B

® 21 EHRIERIMLTFN:
00H: ZE3R MALERUSCEL T B 5
01H: ZER ML IEEHE I ;

Hpth: AREm4S.
@ MHLHPRE T4% XL E -
B7 B6 B5 B4 B3 B2 B1 BO
ERR 0 0 0 0 0 TRDY RRDY

EX:  HERR=1, MWW EITEER L
#TRDY=1, MHLRIEAER L
FRRDY=1, MALEIHE R4

© Hfth: G HEE .

256  AFEKEKIILS1H LI AR IR 3 13922829991  STC90CS8AD ARSI 1T 8051 # F5 KL L IHF
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(3) BFF2H
FESEBRR P AR R SR R AR &, RGSER R — € 2R DR A IR mE AR, W
Z AR Wz i) 5 3, (ERE e R U PR, 320l 2 R4 i R P G 1 ) L i o SR T
2o FE R . 3% BLAL LA e 1 7 SO 61 ] B4R E— ML 8] — S — @ fE 8K A
© EWURERR
2N ERR B A7 AL Y FERAMA BB ik 95 1H, B Pk B AT i 50H B
JeH, ARBGERTIIRIMGIE . SO EERM TR, A s B AE )t W IR 55 R P 58
B HENTERIEN, ERBGETRFRRMAIZ G, BERLRE ERFRENIT. RS
EHIPSW « SHIFOAR 5 AL HRZS B AT &8 S 2 B K& 58 .
ZOREHUFI#S ML R, AR 5572 7 F AR 5 A7 A7 42 X 1IRO~R7

TR IERE I 5
ORG 0000H
AJIMP  MAIN
ORG 0023H
LIMP  SERVE
MAIN:
ORG 1000H
TXCALL:
MOV  TMOD,
MOV  THI,
MOV  TLI1,
MOV  PCON,
SETB  TRI
MOV  SCON,
SETB EA
CLR ES
TXADDR:
MOV  SBUF,
WAIT1:
INB TI,
CLR TI

#20H
#0F3H
#0F3H
#80H

#0D8H

#05H

WAIT1

; HeERER
s KBRS R PN
s Fe TS RE

s RIETRERFAN

s WEEN AT LER . 772
s W EIRREE N2400060/70
;. BAISMOD

s REER SRR

s HATITAS, fPFRI, TBS=1
s TR L

s ZRIEERATIELE P

s SIEWFIY ML

 SERRIE SRR
s RALKIEBTE R AR &

SRR RII8051 B LT A 7]

IR AR S 13922829991

AL MEESRHAE T ARAR

STC0C58ADZ 4! 1T 8051 B (L 45/
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RXADDR:
INB RI, RXADDR AN INEE N BB
CLR TI s SLALHE R TR SR AR AR
MOV A, SBUF s BEELAIHLIEZ I A L
CINE A, #05H, TXADDR s BT R R A, 75 0 E
CLR  TBS8 s MWOHEATE, EAITB8=0, WE#A & HkE
CLR  PSW.5 + HAIFO=0kR LML
MOV  08H,  #50H 3 RIEFIEHHEFREHERO
MOV  0CH, 50H s HEYLK A IRRA
INC 0CH s HAEYLK N
SETB  ES 3 SUVFHATIEAS b
RET ; IREI R
SERVE:
CLR TI s PWIRSARF B, 1S TPITE SRERETI
PUSH PSW ;
PUSH A ; }Im%)\*}z%%fj
CLR  RSI ;
SETB RS0 ; }iﬁf&ﬂ’ﬁ%ﬁ%&m
TXDATA:
MOV  SBUF, @R0 s RIRBAR P B e s
WAIT2:
JNB TI, WAIT2 s SHRRRIETERE
CLR  TI ; HAITI=0
INC RO ; HihEFEE 0L
DINZ R4, RETURN s BUBRHCRKIETE, RE
SETB PSW.5 ; DRIRTEHEEAIF0=1
CLR  ES s KRR AT T
RETURN:
POP A ;
POP  PSW ; }‘VJZEEMZJ
RETI S VY
258  AEKERKMILOS1H LI AR IR 3 13922829991  STC90CS8AD ARSI 1T 8051 # F5 KL L IHF
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@OMFLIZRE P

FEHUSIE R RE AT, AT ML B, 25 A PR ASH Lt B A A BTz [m] 5 55

AHUhE, WEEAH M IESS EHUEARE, I IREI T NUAER R SRS BEWT, IR AF IR
T W ERAMKI60H . ICH, %%E%WE’J?ﬁl%ﬂﬁﬁ’?ﬁﬁl?ﬂHﬁﬁﬂﬁi&El‘]V\]%BRAMﬁfEEI% FEfF
IR IEH20-0H. 20- IHALAEAREAL, FISRABTE S bt . Bl S K B 2 s, 1 7
2FH. 2EHMAN 75 B0 T2 OR8N B 4R £ . #5 AFLIGBSRR P, 15

P

#5 MHLFE SRR Fr i 5.«
ORG  0000H
AIMP  START
ORG  0023H
LIMP  SERVE
ORG  0100H

START:
MOV ~ TMOD,
MOV  THI,
MOV  TLI,
MOV  PCON,
MOV  SCON,
SETB  TRI
SETB 200
SETB 20+ 1
SETB  EA
SETB  ES
ORG  1000H

SERVE:
CLR  RI
PUSH A
PUSH PSW
CLR RSl
SETB RSO
B 20 - OH,
B 20 « 1H,

#20H
#OF3H
#0F3H
#80H
#OFOH

ISADDR
ISBYTE

; }wmaaﬂ

: FTR
&

s HIWT

s HeERFE

s AR DS R R 55 A PP

s EREFE: WIIGWARY, WEER
;o e, TiE T R2, #
. BIRERR 240007 /R0 1A S HIME
; EHAHSMOD

; WHEBTHA3, Rk, SM2=1
; JABER E T AR

: }ﬁffmmﬂal
: }ﬂ‘ffﬂliéﬁ

s IBHERYCE R Wrbr ERI=0

W AR A7 A X1
3 e ik
FERAR P L it

P
=
wH

SRR RII8051 B LT A 7]
FEBURHE: 7 3 U R T AT PR 7]

IR AR S 13922829991
Sl 0513-5501 2928 /2929 / 2966

STC0C58ADZ 4! 1T 8051 B (L 45/
FEE: 0513-5501 2969 / 2956 / 2947
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ISDATA:
MOV
MOV
MOV
INC
DINZ
SETB
SETB
SETB
SIMP

ISADDR:
MOV

CINE
MOV

WAIT:
INB
CLR
CLR
CLR
SIMP

ISBYTES:
MOV
MOV
MOV
MOV
MOV
CLR

RETURN:
POP

POP
RETI

RO, 2EH
A, SBUF
@RO, A
2EH

2FH, RETURN
20 - OH

20« 1H

SM2

RETURN

A, SBUF
A, #05H, RETURN
SBUF, #01H
TI, WAIT
TI

20 < OH

SM2

RETURN

A, SBUF
RO, #60H
@RO, A
2FH, A
2EH, #61H
20+ 1H

PSW

A

ZHLUEFETT AT 2R 2R, O LR
Xt AT EAE LA ORI RS s, W Tl R AL ar A7 s 3 AT 9 R IFAT /O M, BAC
B PATIE R AN, B, SATITEINL, Bondsss. XEMA 2847,

s HUHEIRETIERO

s N

s HEIRE N

s FUBT R e 75 ?
s W brEAL

s BN, R

FEHAEIEAL, 5 A L

FAFFER, AFFI A ik el

; MFF, KIEEES “01H”

s SERERIRL R

: JE0TI, 20«0, SM2
: JHOTI, 20«0, SM2
; J5O0TI, 20«0, SM2
; IR

s FRSCEE K B ot
3 BRI EE NN EHRAM
; 60HHL G X 2FHHL T

; BEthb-61HT2EHH T
;20 « 1HbRE, For UG H AR

H }‘Wﬁfﬂ%

; IR[A]

BEE-NAE T RRENH, NESE.
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SE9EF STCI0CS8AD R FHRIA/DE; iR ER

9.1 A/D35#RaSHILEH

STC90C58AD £ 51 B4 i ML A/DHE#: I ZEP1 ] (P1.7-P1.0) , F SER10AL B A/DHL i 8%, &
FER[IARI250KHZ (25 J5 1K/ F8) o SEF L EHIANTIA/D, Al HOR BRI . H b B SR ARG . e
i PREEAS IS . QORI SRR . AN EPIECAS FRAI/OH, A PTATLL
T A K 8 TP AT A — B B N A/DEE I, ANTEAE N A/DAE 1 1T AT 4k S E N 1/O 14
.

STC90CS58AD A 41 H i HLADC (A/D##2%) B4 I0 T BT

ADC_CONTR Register

| ; |ADC7$PEED1|ADC78PEEDO| ADC_FLAG |ADC78TART| CHS2 |CHSI | CHSO|
||
BUU (G Btk AJDFES A A7 B
JFIRCHS2/CHS 1/CHSO ADC_ DATA and ADC_LOW2
ADC7/P1.7 —
ADC6/P1.6
ADCS/P1.5 —
ADC4/P1.4 —
ADC3/P1.3 —
ADC2/P1.2 —
ADCI/P1.1 —
ADCO/P1.0 —

\/

B
HAH

LLLLL

10-bit DAC <:

A/DFEH 25 T AP Ak N T

ADC_DATA[7:0]
[Apc_Bo] apc_Bs[apc B7]aDc Bs]aDC Bs|aDC B4]ADC B3| ADC B2]

[ - T - T - T - [ - T - Tancsi]ancso]apC Low2[1:0]

ERECKI8051 5 ML H A W] I AR ST RE: 13922829991 STC90CS8ADA S 1T 8051 H AL i 261
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STC90CS8AD R HIH F HLADCH 2 B BT 06 Lhids . Bk L ZF A7 4% . 10f7DAC, #%
ok B 274728 (ADC DATAFIADC LOW2) B JZADC CONTRAA K

STC90CS8AD F 41| 8 i HLITADC /2B IR L IADC . IZ IR EL A RIADC FH — A EL R B D /A %%
PR R, BRI LR AR, e hn (MSB) FF46, IR M ko 45— %\ L 5 P4 B D/ ARG 3
AT IO, G 2RI, AR T AR 7 BB ORI i NS B BB . 1B EE R Y
A/DEEH AR A TR, DHFEAR A Ao

M AT LR B, @R B2 o, Rl i ADCO~T IR B i NS 25 Lh 2% . FH AL
/B 2% (DAC) e 4 [P AU & 5 AR v i N RS 4L Bl ot L AR 1R AT LR, o L 4 SRARAF B
BRI AR, BB R LR AT A A L e g5 R . A/DIEIRES R G, AN g RART
FIADCH #n 45 2547 85 ADC_DATAMIADC_LOW2, [Hi}, B L7ADCHE Hl| 75 47 88 ADC_CONTRA A/ D%
e 25 bR EAIADC FLAG, DABERR P 28R B0A H A B F 33 o ABE4DLI80 3 11 3k 38 4% 1] Fl ADCH% 1] 25 1%
ZHADC_CONTRHJCHS2 ~ CHSOR E « ADCIP)#% #33 & FH ADCH2 il 7 4785 1 [ SPEED L fISPEEDOAff
SE o

AR P BRI 10AZ 25 2R, % T i A s 5

Vin

10-bit A/D Conversion Result:(ADC_DATA[7:0], ADC_LOW2[1:0]) = 1024 x Vee

WA FEADC LOW2IF{E 247, W FHADC DATAZF /72418 &5 5, i R AR &

Vin
Vcee

8-bit A/D Conversion Result:(ADC_DATA[7:0]) =256 x

A Vi B N ETE R S, Vee y BT HLSERR TAR R, HS A ML AR B ARy
B SH L.
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9.2 SA/D¥BBXNFFR

5 STCI0CS8AD F 51 1 i HLA/DFE AR I i) 25 A7 242 51 T T R PT7m o

Py " T FOR R I TS N
s Hiid | vss Lp | AL

P1_ADC_EN FLEFPLXVENA/DIL 97H ADC7P17|ADC7P16|ADC7P] 5|ADC7P]4|ADC7P] 3|ADC7P]2|ADC7P] l|ADC7PlO 0000,0000
ADC_CONTR ADC Control Register C5H| - |ADC75PEED1|ADCisPEEDO|ADC7FLAG|ADC75TART|CHSZlCHSI|CHSO x000 0000B

fmCDMAé@%ﬁM%Tﬁ%’ C6H 0000 0000B
- 8L
EATEE
ngowzgzﬁﬁﬂﬁjﬁ%’ C7H 0000 0000B

1. PIOERMEL E F7F8P1_ADC_EN

P1 ADC ENZF 72 HA% 2t T
Pl _ADC EN: foifP1.x{EAA/DE: ol iE s F B bk T e 27 17 s
SFR name |Address| bit B7 B6 BS B4 B3 B2 Bl BO
P1_ADC _EN| 97H |name|ADC_P17|ADC P16|ADC_P15|ADC_P14 |ADC_P13| ADC_P12 |ADC_P11|{ADC_P10

ADC_PIxAHRIAZ A “17 I, XESEIPL. x FAE A/ DR, P #8 s ra BE 1 B T

2. ADC#ZH#ZF F2ADC_CONTR
ADC_CONTRZF 177 1A% =0l F «
ADC CONTR : ADCH5 i 27 1725
SFR name | Address | bit | B7 B6 B5 B4 B3 B2 | B1 | BO
ADC CONTR| C5H |name ADC SPEEDI [ADC SPEEDO| ADC_FLAG | ADC_START | CHS2 | CHS1 | CHSO

XFADC_CONTRZ A7 a5 B THAE, RIEBAMOVIREIE R, AZH 57 M ‘8 B,
ADC_SPEED1, ADC_SPEEDO: %% i 35 % 90 i 4 il o7
ADC _SPEEDI | ADC_SPEEDO | A/D¥# i f 75 B 1]

1 1 534N i ] 1 e — 1K
356 i e e — I
178/ i 4ot ] 1A 2 ke — I
89 ot i) A e 4 — Ik
ADC_FLAG: HE i fibnihr, MA/DE#HSERE, ADC_FLAG=1, ZHKMAIEO.
ADC_START: B 4625 (ADC) ¥4 i ghizhilhn, WEN “17 B, FFaaFR, Hikd G h0

(= Bl )
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CHS2/CHS1/CHSO0: 4% A\ i#iEi%+E, CHS2/CHS1/CHSO
CHS2 [ CHS1 | CHSO | Analog Channel Select (F5fUl%i N iHiE %)
0 0 0 EFE PL.O 1ERA/DEIAKH
e P11 AENA/DEINRH
EHE P12 {ENA/DEIAKRH
EFE PL 3 AENA/DEIAKH
i#E Pl 4 YENA/DiIAKH
L P15 AENA/DEIARH
%EFE PL6 FENA/DIIAKH
EHE PLT 1ERA/DEIAKH

U U Ui qu) K= E=1 K=

el Bl K= =N - B e
el E=1 Ea=ll E=1 Bl K= I

3. A/D¥:H2ER FFEEEADC_DATA. ADC_LOW2
FEPR DI RE 77 A7 45ADC_DATAFIADC LOW27F f74 H T IRAFA/ DI i a5 3, Hoks X F -
Mnemonic | Add Name B7 B6 B5 B4 B3 B2 Bl BO

N D W2 7 0, 2 TS
ADCDATA OO0 oroframitmsmmmst: |~ | |~ | | | |

ARSI AT Sopes - IAY EK ((WAVES)

ADC LOW2 | C7h X X X X X X - -

2, NLOLLA/ DL 2k B K247

URE, WP HER RIS R, e AR

10-bit A/D Conversion Result:(ADC _DATA[7:0], ADC_ LOW2[1:0]) = 1024 x Viee

IR A FISAEER, 4% i a5

Vin
Vce

A, Vi B ETE RN R, Vee v BT HLSERR TAR R, HIRR A ML AR B ARy
PSSk .

8-bit A/D Conversion Result:(ADC_DATA[7:0])= 256 x
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9.3 A/Di%#r R F 2% B%

/

P1.0/T2/ADCO Vee

IS
=)

N [ w| |« w| || |- w w

P1.1/T2EX/ADC1 P0.0
P1.2/ADC2 PO.1

)
0

P1.3/ADC3 P0.2

[

P1.4/ADC4 P0.3
P1.5/ADC5 P0.4
P1.6/RxD/ADC6 P0.5
P1.7/TxD/ADC7 P0.6
RST P0.7

[
D8]

{5y & 1K 47pFlL |

T

RxD/P3.0 EA/P4.6

S

TxD/P3.1 ALE/P4.5

©

INTO/P3.2 PSEN/P4.4
INT1/P3.3 P2.7/A15

2

TO/P3.4 P2.6/A14

T1/P3.5 P2.5/A13

O

WR/P3.6 P2.4/A12

=

RD/P3.7 P2.3/A11

[

XTAL2 P2.2/A10
XTALI1 P2.1/A9

[

EEEEEEEEEEEFAHAARNFNHA

Gnd P2.0/A8

A/DEERAEPTI, P1.0 — P1. 73:81%
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9.4 A/DIZ TR N A 4k i E]

-/

P1.0/T2/ADCO Vee

IS
=)

N S} [ w [ w [ w

P1.1/T2EX/ADC1 P0.0
P1.2/ADC2 P0.1

[}
3

P1.3/ADC3 P0.2

'
N

P1.4/ADC4 P0.3
P1.5/ADC5 P0.4

<

[}

P1.6/RxD/ADC6 P0.5

L 1K A7pFLL -
ov iIl—o P1.7/TXxD/ADC7 PO.6
) 1 RST P0.7[ 32
1/2Vee wi—o RxD/P3.0 EA/P4.6
2/3V ||_o_l_ TxD/P3.1 ALE/P45[3
ce JR— —
INTO/P3.2 PSEN/P4.4 | 29
3/4 Vee i—o INT1/P3.3 P2.7/A15 [ 28
TO/P3.4 P2.6/A14[ 2
1
5/4 Vce .||—o T1/P3.5 P2.5/A13 | 26

[y

WR/P3.6 P2.4/A12

=

‘RD/P3.7 P23/A11

)
[

XTAL2 P2.2/A10

EEEEEEEEEEEEAHAARAFMNA

XTAL1 P2.1/A9

]

Gnd P2.0/A8

A/D¥ERFEPLIT, P1.0 — Pl 73L81%
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Pl ,O/TZ/ADCOU Vee
P1.1/T2EX/ADCI P0.0[3
P1.2/ADC2 P0.1
P1.3/ADC3 P02[3
P1.4/ADC4 P0.3
P1.5/ADCS Po4[3
P1.6/RxD/ADC6 P0.5
P1.7/TxD/ADC7 P0.6 [ 33
RST P0.7
RxD/P3.0 EA/P4.6
TxD/P3.1 ALE/P4.5 [ 30
INTO/P3.2 PSEN/P4.4

INT1/P3.3 P2.7/A15

]

TO/P3.4 P2.6/A14

Ny
=N

T1/P3.5 P2.5/A13

)

WR/P3.6 P2.4/A12

—a 0°0.5 051

Uk FEL i T LS B PR PR AN 2 15 4%
A T RE, EL 2 B A FRL ELE AR 40 S
B 5 ZEEAT L%

"5 1520 2025

[N]
=

RD/P3.7 P2.3/Al1

[N

XTAL2 P2.2/A10

N wl v <] |« [} [ &

XTAL1 P2.1/A9
Gnd P2.0/A8 | 2

[ ElEE E EEEEEEEA AR EMN

A LB R FH 1O MZ SR S (R 73 s, R B IR SR ZE R AL
VRE 0. 25VIE N ARAL, T LAA RGEE S A1 Dy R BH 2 72 Bl P2
= PR S 3 B PSS I S R, SR SR 2 SRS I SE A e W]
FE, T LAY 2 SRR T A IR AN HL IR AUVFIRE

9.5 A/DEIIRIRNESEBEIR

STC12C5410AD R H AL S % R E 2N T/EE EVee, Frbh—BRAHIINESEH
JEJR . Gn7805 [ HY FLE /2 5V, [HSZFR K T REAE4. 88V F4. 96V, H i EREE LB AR
1, ATLE R SEBRI A A H AR S A B WL BB EEPROMER THi,  PABETH5.

WAL P Ve AN &, Wb, B dEES. 3V-4. 2V [BIEFS, MVec AN
S, BT EAESEEA/DER I — AN EIEAME - MRE NS H BRI, R E R TAE R R
Vee, FRiHEH At JLEEA/DFE #3818 1) FLUE o U m] 7E ADCHE #3818 1) 56 LI I8 b — /M 1. 25V
1V, . . . ) FIEMESH BRI, R R TEEEVee, FiFE BT LEEA/D
A ImIE I R RIS AR YRR R Rl A, Vee A ER) o
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9.6 A/DEEHENIRFIZR (CREFFLHRIZF)

1. Ci2:

/* */
/* --- STC MCU International Limited */
/% - JHRSTCO0CSSAD 241 B i Hl. A/DFEH I e --m-mm e */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* -—- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
L &R T R FUS G e ] 7 N—— +/
e HCa T e Ot e SE G e I — +/
/* */
/*--ADCEF 1] 77 5 */

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

#define FOSC 18432000L
#define BAUD 9600

typedef unsigned char BYTE;
typedef unsigned int WORD;

/*Declare SFR associated with the ADC */

sfr ADC CONTR = 0xCS5; //ADC control register

sfr ADC RES = 0xC6; //ADC high 8-bit result register

sfr ADC LOW2 = 0xC7, //ADC low 2-bit result register

sfr P1ASF = 0x97; //P1 secondary function control register

/*Define ADC operation const for ADC_CONTR*/

#define ADC FLAG 0x10 //ADC complete flag
#define ADC START 0x08 //ADC start control bit
#define ADC SPEEDHH 0x00 //89 clocks

#define ADC SPEEDH  0x20 //178 clocks

#define ADC SPEEDL  0x40 //356 clocks

#define ADC SPEEDLL 0x60 //534 clocks

void InitUart();

void InitADC();

void SendData(BYTE dat);
BYTE GetADCResult(BYTE ch);
void Delay(WORD n);

void ShowResult(BYTE ch);
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void main()

{
InitUart(); //Init UART, use to show ADC result
InitADC(); //nit ADC sfr
while (1)
{
ShowResult(0); //Show Channel(
ShowResult(1); //Show Channell
ShowResult(2); //Show Channel2
ShowResult(3); //Show Channel3
ShowResult(4); //Show Channel4
ShowResult(5); //Show Channel5
ShowResult(6); //Show Channel6
ShowResult(7); //Show Channel7
}
H
/*
Send ADC result to UART
*/
void ShowResult(BYTE ch)
{
SendData(ch); //Show Channel NO.
SendData(GetADCResult(ch)); //Show ADC high 8-bit result

//if you want show 10-bit result, uncomment next line

/ SendData(ADC_LOW?2); //Show ADC low 2-bit result
H
/*
Get ADC result
*/
BYTE GetADCResult(BYTE ch)
{ ADC_CONTR =ADC_SPEEDLL | ch | ADC_START;
_nop_(); //Must wait before inquiry
_nop_();
_nop_();
_nop_();

while (!(ADC_CONTR & ADC_FLAG));//Wait complete flag
ADC_CONTR &=~ADC_FLAG; /IClose ADC

return ~ ADC _RES; //Return ADC result
H

SRR RII8051 B LT A 7] I A S 13922829991 STC90C58AD %41 1T 8051 Hu )4 ML C 467
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/%
Initial UART
*/
void InitUart()
{
SCON = 0x5a; //8 bit data ,no parity bit
TMOD = 0x20; //T1 as 8-bit auto reload
THI1 =TLI =-(FOSC/12/32/BAUD); //Set Uart baudrate
TR1=1; //T1 start running
}
/%
Initial ADC sfr
*/
void InitADC()
{
P1ASF = 0xff; //Open 8§ channels ADC function
ADC RES=0; //Clear previous result
ADC_CONTR =ADC_SPEEDLL;
Delay(2); //ADC power-on and delay
H
/%

Send one byte data to PC
Input: dat (UART data)

Output:-
*/

void SendData(BYTE dat)
{

while (!TT); //Wait for the previous data is sent

TI=0; //Clear TI flag

SBUF = dat; //Send current data
H
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/*
Software delay function
*/
void Delay(WORD n)
{
WORD x;
while (n--)
{
x =5000;
while (x--);
§

-
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2. SCYRIEFF:

/* */

/* --- STC MCU International Limited */

/* - J#H7RSTC0CS8AD R 51 . Fr L. A/D#E 3 L) R -mmmmmm e */

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

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

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

/* --- Web: www.STCMCU.com */

AL S el i P e 1R 1 — */

e Eia T e e e U e SE S Y I — +/

/* */

[*--ADCHH#) 7 5 */

;/*Declare SFR associated with the ADC */

ADC _CONTR EQU 0CSH ;ADC control register

ADC RES EQU 0C6H ;ADC high 8-bit result register
ADC LOW2 EQU 0C7H ;ADC low 2-bit result register
P1ASF EQU 097H ;P1 secondary function control register

;/*Define ADC operation const for ADC_CONTR*/

ADC FLAG EQU 10H ;ADC complete flag
ADC START EQU 08H ;ADC start control bit
ADC SPEEDHH EQU 00H ;89 clocks
ADC SPEEDH EQU 20H ;178 clocks
ADC SPEEDL  EQU 40H ;356 clocks
ADC SPEEDLL EQU 60H ;534 clocks
ORG 0000H
LIMP MAIN
ORG 0100H
MAIN:
LCALL INIT UART ;Init UART, use to show ADC result
LCALL INIT ADC ;Init ADC sfr
NEXT:
MOV  A#0
LCALL SHOW_RESULT ;Show channelO result
MOV A, #1
LCALL SHOW_RESULT ;Show channell result
MOV A, #2
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LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL

SIMP

SHOW_RESULT
A, #3
SHOW_RESULT
A, #4
SHOW_RESULT
A, #5
SHOW_RESULT
A, #6
SHOW_RESULT
A, #7
SHOW_RESULT

NEXT

i

;Send ADC result to UART
;Input: ACC (ADC channel NO.)

;Output:-

*/

SHOW_RESULT:

LCALL
LCALL
LCALL

;//if you want show 10-bit result, uncomment next 2 lines
A, ADC LOW2

; MOV
; LCALL
RET

SEND_DATA

GET_ADC_RESULT

SEND_DATA

SEND_DATA

i

;Read ADC conversion result
;Input: ACC (ADC channel NO.)

;Output: ACC (ADC result)

*/

GET ADC RESULT:

ORL
MOV
NOP
NOP
NOP
NOP

A, #ADC_SPEEDLL | ADC_START
;Start A/D conversion

ADC CONTR,

;Show channel?2 result
;Show channel3 result
;Show channel4 result
;Show channel5 result
;Show channel6 result

;Show channel7 result

;Show Channel NO.
;Get high 8-bit ADC result

;Get low 2-bit ADC result

;Must wait before inquiry

SRR RII8051 B LT A 7]

AL MEESRHAE T ARAR

IR AR S 13922829991
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WAIT:
MOV A, ADC CONTR ;Wait complete flag
INB ACC4, WAIT ;ADC_FLAG(ADC CONTR.4)
ANL ADC_CONTR, #NOTADC FLAG ;Clear ADC_FLAG
MOV A, ADC RES ;Return ADC result
RET
i*
;Initial ADC sfr
; */
INIT_ADC:
MOV P1ASF, #0FFH ;Open 8 channels ADC function
MOV  ADC RES, #0 ;Clear previous result
MOV  ADC CONTR, #ADC SPEEDLL
MOV A, #2 ;ADC power-on and delay
LCALL DELAY
RET
i*
;Initial UART
; */
INIT UART:
MOV  SCON, #5AH ;8 bit data ,no parity bit
MOV  TMOD, #20H ;T1 as 8-bit auto reload
MOV A, #-5 ;Set Uart baudrate -(18432000/12/32/9600)
MOV  THI, A ;Set T1 reload value
MOV  TLI, A
SETB  TRI ;T1 start running
RET
J*
;Send one byte data to PC
;Input: ACC (UART data)
;Output:-
; */
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SEND_DATA:
JNB TI, $ ;Wait for the previous data is sent
CLR TI ;Clear TI flag
MOV SBUF, A ;Send current data
RET
S
;Software delay function
; */
DELAY:
MOV  R2, A
CLR A
MOV RO, A
MOV  RI, A
DELAY1:
DINZ RO, DELAY1
DINZ RI, DELAY1
DINZ R2, DELAY1
RET
END
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2£10E& STCI0C58AD ZF|EEPROMAY M A

STC90C58AD 2 1| B A ML A # 4 ik T FUEEPROMA: 5 F2 /5 25 18] /2 20 FF 1), FI ISP/ TAPH: A AT
¥ N #BData FlashEEPROM, 485 E(E10/3 KA . EEPROMAT 23 45 F AN X, AN X A
127, R, BRSSO B BE R — A B X, AN R — RS S B A
FIME X, AN BRI BRI a8 R R A 2 b b X AT 1

EEPROMA] FH {47 — & 75 B2 4E B FH i R B et s A BRI S 58 . TEH PR

Hr, AT DU EEPROMBEAT 75 52 /7 15 g A/ b X B PR iAo 7E AR EVee miRINy, A E 3t
ATEEPROM/ TAPHEAE .
kv NS [=1=] 7]
10.1 TAPKXEEPROMHFIEHFAINGE T FaR T 4R
s RN Rk % 755 o
7S fiid HE | e Lop | e
1SP_DATA | ISP/IAP Flash Data |- oy 1111 1111B
- Register
1sp_ADDRH | 1SPAAP Flash Ad- 1 gy 0000 0000B
dress High
1sp_ ADDRL | [SPIAP Flash Ad-\ p ) 0000 0000B
dress Low
ISP_CMD ISP/IAP Flash Copr ESH | - | - | - - | - | MSI | MS0 | yxxx xx00B
mand Register
ISP_TRIG ISP/IAP Flash Com- E6H XXXX XXXxB
mand Trigger
ISP CONTR ISP/IAP.Control E7H LISPEN [swBs| swrsT [ - [wr2] wri [ wto 000x x000B
Register
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1. ISP/IAPH#EF 723 ISP_DATA

ISP_DATA : ISP/IAP#AE IR ¥ E 48 77 A7 4% o
ISP/IAP MFlashiz i (AR BOTE ML AL, 1) Flash’S (1) 5005 75 C7E stk b

2. ISP/IAPH#iit 25 %785 ISP._ ADDRHAIISP_ADDRL

ISP_ADDRH : ISP/IAP #§:AE i il 25 7725 155 )\ (. 1% A7 A7 2 bk W E3H, 54 Ji5 15 J900H.
ISP_ADDRL : ISP/IAP #4E i (bl 25 A7 2%\ o Z 3747 85 bk A E4H, A7 J5 B N00H.

3. ISP/IAP# & F 785 ISP_CMD
ISP/IAPH & 2 {7 24 IAP_CMDIE U1 T -
SFR name Address | bit B7 B6 B5 B4 B3 B2 Bl BO
ISP CMD ESH |[name - - - - - MS2 MS1 MSO0

MS2 | MSI | MSO |4 / #fE Bk

0 0 0 | Standby fFHlEE, JCISPHAE
0 0 1| W PRI AL X 6 Data Flash/EEPROMX ” 4T 1 3%
0 1 0 | AJH PR R X 6 ” Data Flash/EEPROMIX ” 34T 7 g A

0 1 1| AWFH P 8 B F2 X % Data Flash/EEPROMIX.” HE4T B [X #24%
TR FPAE R GETSPAE T X IR ] LU P S R PR X/ B4 F 1ash X (EEPROM) 34T 35152 /7 i G A%
/R IXHERR, R AR N AR X, ACAT LA 3R Llash [X (EEPROM) #E4T 57 535 / 7 15 4t A2
/R IX . O BEETISPE] S8, % B N b 73k A ISP

4. ISP/IA T 2l & & 725 ISP_TRIG
ISP_TRIG: ISP/IAP #AE I [ty & fi & 254745 o
FEISPEN(ISP_CONTR.7) = 1 B}, XJISP_TRIG%:5 N 46h, 15 AB9h, ISP/TAP iy &4 <A 54

ISP/IAP#AE5E e » ISPHuAE &= )\ AL 75 77 %5 ISP_ADDRH. ISPHubEAG /\ {7 % 17 #3ISP_ ADDRL
ISPy 4 23 /745 ISP_CMD I N A AL . a4z R ZE T — /N ik 158 27 ISP/AIAPHE:AE
i TRz ) R 8 AL ARS8 A2 7353 5 AN ISP_ADDRHANISP_ADDRL % /7% -

BERISPHRIEIS, #FEXFISP TRIGY: 5 N46H, F 5 AB9H, ISP/IAPf4 44444,

ERECKI8051 5 ML H A W] I AR ST RE: 13922829991 STC90CS8ADAF 1T 8051 ¥ fyHlh i 277
R ml ESH T AR AR HHL: 0513-5501 2928 /2929 / 2966 FEE: 0513-5501 2969 / 2956 / 2947



FASTCHE JT ¥ : www.STCMCU.com  AIUEN/BF R S Bk T (13922809991)  Tel: 0755-82948411

Fax: 0755-82905966

5. ISP/IAP# £ & 288 ISP_CONTR

ISP/IAP#% | 27 47 25 IAP_CONTRHS 41 F -

SFR name

Address

bit

B7 B6

BS5 B4

B3

B2 Bl BO

IAP_CONTR

E7H name

ISPEN | SWBS

SWRST - -

WT2 WT2 WTO

ISPEN: ISP/IAPThRE SR 0: 25 1EIAP/ISPiL/ 'S /#E [ Data Flash/EEPROM
1: RRWIAP/ISPiE/ 5 /#FxData Flash/ EEPROM
SWBS: A FM P N X 8 516%£0), E2MNRFEISPHEREFXESNGED.
FLESWRSTH LA A 7] LA

SWRST: 0: A#EAE; 1:

PERI R G AL, B A SR AL

AL N AR X (APIX) B AL N R G ISP IR X H IR HATFE 7
MOV TSP CONTR, #01100000B ;SWBS = 1(EFEISPIX), SWRST = 1 (4K f7)
AL ARG ISP IERE R X M E AT IR A P N F X (AP [X) HIGHATRE F
MOV TSP CONTR, #00100000B :SWBS = 0 (3E#EAP[X), SWRST = 1(3EAfL)

B ST ] CPUSEAFIN 8] CHL#R ) , (LML A =124 CPULAER £ )
‘ Progran/ i Sector Erase | Recommended Systelp Clock
WT2 [WT1|WTO|  Read/i (“720S) Fi X FE R HREERF S HON LI HERE R G0
(=13. 1304ms) i
0| 1| 1[6/MHLERFEIN | 30 ML | 5471 L8 ) 5MHz
0 1| O[LIAMHLARF | 60N HLASJE B [ 1094241128 i 1 10MHz
0| O] 1[224HLa8 AW 120/ L4830 | 218854 ML 25 A 1 20MHz
0] 0] O[434HL#%/A | 240 HLA%JH 19| 4376912 & 31 40MHz
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10.2 STC90C58AD &% E# K HlEEPROMES 8]k /)y Kz ik
STCIOCH8AD % 1) 51 Fi ML N %5 o] FHEEPROMI) H ik 5 F5 P 25 1) /& 70 P ). FEFAE ] ;v R

[X B, AT AT EEPROMIEAT TAP/ TSPHRAE o

FLARSEANT 2 B -1 A SEEPROMOR /N A2 PR Hu b3 5 4] -

1. STC90C58AD Z 41| . - 1 N EEPROME 4T Hb hil- 2%

2. STCYOCHS8AD & 41 51 A M1 P HEEEPROMZS 1] /N ide 7 — W 3%

STC90CSSAD £ 41| ¥ - Kl 1A ZREEPROM i Y — 14 25
5 EEPROM i 4t | i X 80 | 2t [X 5 Mk | 45 o X A< R
STC90C51AD
STC90LE51AD SK 10 2000h 33FFh
STC90C52AD
STC90LE52AD SK 10 2000h 33FFh
STC90C54RAD
STC9OLES4AD 45K 90 4000h F3FFh
STC90C58AD
STC90LE58AD 29K 58 8000h F3FFh
STC90C510AD
STC90LE510AD 21K 42 A000h F3FFh
STC90C512AD
STC90LE512AD 13K 26 C000h F3FFh
STC90C514AD
STC90LE514AD SK 10 E000h F3FFh
STCIOC51AD R A1) B Fy ML A FBEEPROMFE 4H My bk
AR 54 % /0 J X [FEEPROM, 2 B8 B T (I EEPROMZE A K /N M — e %, FFANEIX0. 5 KFHT
Ll B HX BB I
sttt | diondl | it | donit | itk | gt | ik | doobdt
2000h 21FFh 2200h 23FFh 2400h 25FFh 2600h 27FFh
B X BARIX HHmX )\ HIIX
Tt | shdciht | et | giscihdl | fedatont | 45dkcht | ARG | 45
2800h 29FFh 2A00h 2BFFh 2C00h 2DFFh 2E00h 2FFFh
BRI RN
FIGHIE | Skl | deiaHih | g5t
3000h 31FFh 3200h 33FFh

ERECKI8051 5 ML H A W] I AR ST RE: 13922829991 STC90CS8ADAF 1T 8051 ¥ JyHlhciees 279
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ARSI 54 %2 /1 J5 [X FEEPROM, 22 8 i [ U EEPROMZS ) K /Mg — W36, M IX0. 5 K5

STCYOCH8AD 2 F1| 51 F L A FEEEPROM VI Hh Bk 2

HmX SR X H=HIX P IX
g b gl | RgEMAHE | AOBEE | ML | gifobl | RMMEE | 4540bhE
8000h 81FFh 8200h 83FFh 8400h 85FFh 8600h 87FFh
BRI IX SN IX L X 35\ IX
gk ik | RgaMAE | SSAURLE | R | AUl | RIMEE | S50bhE
8800h 89FFh 8A00h 8BFFh 8C00h 8DFFh 8E00h 8FFFh
IR IX StRIX Bt —mIX S EIX
gk gt | RgRMLE | SAURLE | R | Zifudl | RBMEE | S5a0bhE
9000h 91FFh 9200h 93FFh 9400h 95FFh 9600h 97FFh
F =X AU X T IX SN X
gk gl | RgGMLE | SOR0bIE | R | giuidl | RMEE | S590hhE
9800h 99FFh 1A00h 9BFFh 9C00h 9DFFh 9E00h 9FFFh
F-LmIX 1)U IX A IUEIX AR
gk gl | RgaMEE | SOIObIE | R | Subl | EEE | 4590bhE
A000h AlIFFh A200h A3FFh A400h ASFFh A600h AT7FFh
B BRI H=RX PR IX
g b il | RgGMHE | 40ROBNE | R | gfebl | EMMEE | 4590bhE
A800h A9FFh AAOOh ABFFh ACO00h ADFFh AE00h AFFFH
B TR NI LK Bt )R
g b gifiil | RgaMLE | SSAUBIE | R | giitdl | RiAMiEE | 450bhE
B000Oh BIFFh B200h B3FFh B400h B5FFh B600h B7FFH
BB H=1 X F=t X B=1 R
ik il | RfaHLE | ASAUBNE | R | giuibl | R4 | 450bhE
B800h B9FFh BAOOh BBFFh BCOOh BDFFh BEOOh BFFFH
B=1 =R =1 PR IX =T IX B=ANEX
gk il | RgaMAE | SSAURLE | R | giuibl | R | S50bhE
C000h CIFFh C200h C3FFh C400h C5FFh C600h C7FFH
BRI A=A\ F=TIUEIX SV X
g bk il | RgaMAE | SSAURLE | R | Zuidl | R | S50bhE
C800h C9FFh CA00h CBFFh CCO0h CDFFh CE00h CFFFH
SEPY+— X SEPI+ R IX =X DY+ X
B Riihils gk | gAML | SURIE | R | Zuibl | R | S50k
DO000h DIFFh D200h D3FFh D400h D5FFh D600h D7FFH
ST X SN IX SEP-L X P\ X
g bk gl | RgaMEE | SORUREE | R | Zfuidl | RMEE | 450bhE
D800h DYFFh DA0Oh DBFFh DCO00h DDFFh DEOOh DFFFH
S ILRIX BT HIX BRI BRI
g bk gl | RgaMEE | SOROBNE | R | gfudl | RMEE | 4590bhE
E000h E1FFh E200h E3FFh E400h ESFFh E600h E7FFH

FAN X
125711

3y

EEAL[E] — Rz
o5 F) 4 T AE
A — B X, A
&R — B e
B4k TR AE AN
R I, A
%‘)ﬂiﬁ, i;,l
IRAT 4 H
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STCYOCH8AD F H1| 51 v ML P HBEEPROM P 41 b - 22
BS54 22 /0 Ji [X (RIEEPROM, 2 HE T I UEEPROMZS [ A /N B — Y538, AN [X0. 5 KF 3
FHA =X HAIUEIX FHATEIX FAANEIX X
sy he gtk AelG ik gl | RRdsHbbE | ZEdHhbE | dRisHbbE | gEACHLhE 5127y
E800h E9FFh EAO00h EBFFh EC00h EDFFh EE00h EFFFH
BHA LK HHA X %Eﬁﬁﬁﬁ
1= N 3 ’E [6] —
sy heY gE o Ly R gE b [
A B A T
FO00h FIFFh F200h F3FFh FE AN [ 79 X
AR, 4R
4
EFRICK 805 15 AL BT A 7] ISR HF: 13922829991 STCO0CS8AD 4 IT 8051 My L SCHRF 281
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10.3 IAPXZEEPROM:C 4R &1

; FADATAIE /& EQU 7 HH 738 17 3k T 6 25 A7 2% M b 25 0) F R0V G 2/ 4 1 25
IAP_DATA DATA OE2h; & IAP_DATA EQU  0E2h

IAP ADDRH DATA  OE3h; & IAP_ADDRH EQU  OE3h
IAP ADDRL DATA  OE4h; 5§ IAP_ADDRL EQU  OB4h
IAP_CMD DATA  OE5h; 5§ IAP_CMD EQU  OE5h
IAP TRIG DATA  OE6h; 5§ IAP _TRIG EQU  OE6h
IAP CONTR DATA  OE7h; 5§ IAP_CONTR EQU  OE7h
7€ LISP/TAPr 4 J S5 A I ]
ISP IAP BYTE READ QU 1 o )
ISP_IAP BYTE PROGRAM EQU 2 JE R, AT RS, OFFh
ISP IAP SECTOR ERASE EQU 3 R PR RS, AT R, B RIX
WAIT TIME EQU 0 VB S ARIN IE], 30MHZ BA R0, 24MBA R 1,
;20MHz LA R2, 12MBLR 3, 6MEL T4, 3MEA 5, 2MEA 6, IMEA R,
T
MOV TAP_ADDRH, #BYTE ADDR HIGH S IE M hE Hb - 7 55 0l A )
MOV TAP ADDRL, #BYTE ADDR LOW s GBI 7 75 R bk
MOV~ TAP_CONTR, #WALT TIME s B SR I [A) o 755 ) T L ik — 41,
ORL IAP_CONTR, #100000008 : SUVFISP/TAPHEAE FHHRE—KS®E T
MOV TAP_CMD, #ISP_TAP_BYTE READ
VIR AT S, AT AT RN, AHE A Mm-S
MOV IAP_TRIG, #46h ; J5i%46h, FHIEBOhEI TSP/ TAPl L 2 17 4%, BERHR 7ttt
MOV IAP_TRIG, #0B9h (1% 58BOhJ, TSP/ TAPr 437 B4 ik /% 2 5
;CPUSERFIAPENAE B UG, A AR EAHATREF?
NOP B BITAP DATAZF /748 J5, CPUKEHATRE T
MOV A, ISP _DATA SR B IR A Ace
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UNIEAIRIA, R T eaesEimnc

MOV
MOV
; MOV
; MOV
; MOV

TGN, % ONFFR/ S,

MOV

MOV
MOV
MOV
ORL

MOV
MOV
MOV

TAP_CONTR,
TAP_CMD,
TAP_TRIG,
TAP_ADDRH,
TAP_ADDRL,

TAP_DATA,

TAP_ADDRH,
TAP_ADDRL,
TAP_CONTR,
TAP_CONTR,

TAP_CMD,
AP TRIG,
AP TRIG,

#00000000B (A% 1L TSP/ TAPEEAE

£00000000B : BRISP/TAPAT 4

#00000000B ;B 1IETSP/TAPi 415 i &

#0FFh s 1E M v 15 BTN 00, Fi5 3] JEEEPROMIX
#0FFh IR HEIC TS BTN 00, B 1 iR

AT AR, ANANT, B HAT B X 3R
#ONE DATA LT Y FEEYE £ TAP_DATA,
R AR I A Ik

#BYTE ADDR HIGH MBI Mo hE 7 AR
#BYTE ADDR LOW IR Y A A At
#WAIT TIME W B SR [ %ﬁmﬁﬁ&

‘ } —4], FHH
#10000000B ; FUVFISP/IAPHRAE E—UOE T
#ISP TAP BYTE PROGRAM B SESRTE Y it

#46h  ;45iE46h, FLIEBOhRI ISP/ TAP K Zi (558, &R ER FE At
#0BO9h  ;i%5EB9hJI, ISP/IAPr4 7RI fit & #25h

CPUSEAFTAPENE Se il fa , A S 4k AT R

NOP

DT RAE I G, CPUZkSEATRE

U, R T2aHFEme

MOV
MOV
; MOV
; MOV
; MOV

TAP_CONTR,
TAP_CMD,
TAP_TRIG,
TAP_ADDRH,
TAP_ADDRL,

#00000000B ;2% 11 TSP/ TAPEEAE

#00000000B ; ZBRISP/TAPAT &

#00000000B ;B 1L TSP/ TAP iy A fih 2

#OFFh ;3% Hihik 535 850900, ; 456 6 JEEEPROMIX, [ 1E iR #1F
#OFFh ;3% Huhb R 75 #5000, 45 A JEEEPROMIX., [ 1l 157 # 4F

SRR RII8051 B LT A 7]
FEBURHE: 7 3 U R T AT PR 7]

IR AR S 13922829991
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X HERER, BTN, R M X, 51257/ B IX, B X A b T
SRR A g X AT R, T A 2o T B N A T AR B, U ke L S e 38 8 L

s N ERHIRAMA R AT, FRREZ e XHERR, AR5 K Ok B OB 5 iz X, BT AR B (X

IR R D, R A R R I R R
; Ja DX R — A R Mk A 2 DX, T 7 K H v

MOV TAP_ ADDRH, #SECTOR FIRST BYTE ADDR HIGH ;3% X af Huhl =775
MOV TAP ADDRL, #SECTOR_FIRST BYTE ADDR LOW ;3% X g Hu bk =775
bbb T AR ) A 7 i

MOV IAP_CONTR, HWAIT TIME B SRR ) MW A A Bl A

, B4, 3F H A
ORL IAP CONTR, #10000000B : FRYFISP/IAP % TA
MOV IAP CMD, #ISP IAP SECTOR ERASE

SIE R X BRER AT, fiy AN it ORI, AN FURE A &

MOV TIAP TRIG, #46h
: 5ei%46h, FI%BONF ISP/ APl & 2577 %, #F /K #75 ntt
MOV TIAP_TRIG, #0BYh (165EBOhJE, ISP/IAPfr4 37 B4 fik % 2 5h
s CPUSERFIAPENAE SE ST , A S Ak SEHATREFF.
NOP s B X RIS, CPUSR ST R 7
U REA AR, R T 2% Em O
MOV TAP CONTR, #00000000B ;A% 1L ISP/ TAPH:AE
MOV IAP_CMD, #00000000B ; £BRISP/IAPAR 4
MOV IAP_TRIG, #00000000B ;B 1L TSP/ TAP A A 15 fish &
:MOV  IAP ADDRH, #0FFh s IEHHE 1 B 6 900, 48171 JEEEPROMIX
:MOV  IAP ADDRL, #0FFh S IEHUHE AR5 BT N 00, By 1 iR
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NEH: (STCHL A ML Data Flash *4EEPROMIJ S8 FH)
INFEAR A ——F AL, TR, B XER

TR fF 1 R L7 BLY07, R €07 B “07 o anRFETRFFH, 4 A Hik
Ty igte. MRIZTFHARFFH, WAGKRENEXER, EHARE “BRER” 47
“0” %ﬂ\j “1)’ R

FEDXCHRRR: AT R IXHRRR 7 AWTHER “0” HErN “17 .

KA -

1. [8]— VRAE B B TR [R) — Bt XA, AN A2 (] — R AS e R B8 TCE 3 AR s [X, e AN A0 H AR
.

2. MR AN IX R —A, AR B IF EEPROM, STCEL F FlLfData Flashbb 4P EEEPROMEL
PIRZ, E— AT/ GRFE— T KA 10uS/60uS/10mS

3. WRAE— AN XA T KBRS, AR BRSO P — A s i,
FANIA T EAE SN BRI 1k S TCEL A HLIIRAMA, SRR BRI B X, PR A EE R
HERE TR SR T BT B EZE X T (AT Swe, TEETHEML) . X
IS A s DXCASE P ) 7 4 K02 Aot P (10 8075 (3 (A /a1 HH — DR s R B S8R

1] AR )
1: IAPFEA G, MbbRES a3 “n1” 8 “mm1” 2
. A

2: LAGHIBIM K JG, T —IRIAPAY A & 7534 35 EL % A6 FIBYfi 4 2

‘Aé:! 7\%7 Q%E‘O

ERECKI8051 5 ML H A W] I AR ST RE: 13922829991 STC90CS8AD A% 1T 8051 My WL Ciim 285
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10.4 EEPROMIRZF (CI2F ML wmIzRHF)

1. CIEF:

; STC90CS8AD £ 41| 51 Jy HLEEPROM/IAP ZhRE MR FE FP i

/* */

/* --—- STC MCU International Limited */

/* —-- JEZRSTCO0CSSAD £ 51 F il EEPROM/IAP T f{E------mm-mm--- */
/* --- Mobile: (86)13922805190 */

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

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

/* --- Web: www.STCMCU.com */
S s i e e LT 1 N —— +/
[ AELERR T A L TR BT T R SR SRR e */
/* */

#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 = O0xE3; //Flash address HIGH
sfr IAP ADDRL = O0xE4; //Flash address LOW

sfr IAP_CMD = OxES5; //Flash command register
sfr IAP_TRIG = OxE6; //Flash command trigger
sfr IAP. CONTR = 0xE7,; //Flash control register
/*Detfine ISP/IAP/EEPROM command*/

#define CMD IDLE 0 //Stand-By

#define CMD READ 1 //Byte-Read

#define CMD_PROGRAM 2 //Byte-Program
#define CMD_ERASE 3 //Sector-Erase

/*Define ISP/IAP/EEPROM operation const for [AP_ CONTR*/

/f#define ENABLE_IAP 0x80 /lif SYSCLK<40MHz
#define ENABLE IAP 0x81 /lif SYSCLK<20MHz
/f#define ENABLE_IAP x82 /lif SYSCLK<10MHz
/f#define ENABLE_IAP 0x83 /1if SYSCLK<5MHz

//Start address for STC89C58xx EEPROM
#define IAP_ ADDRESS 0x08000

void Delay(BYTE n);

void Iapldle();

BYTE IapReadByte(WORD addr);

void lapProgramByte(WORD addr, BYTE dat);
void lapEraseSector(WORD addr);
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void main()

{
WORD i;
P1 = Oxfe; //1111,1110 System Reset OK
Delay(10); //Delay
lapEraseSector(IAP_ ADDRESS); //Erase current sector
for (i=0; i<512; i++) //Check whether all sector data is FF
{
if (lapReadByte(IAP_ ADDRESS+i) != 0xff)
goto Error; //1f error, break
}
P1 = Oxfc; //1111,1100 Erase successful
Delay(10); //Delay
for (i=0; i<512; i++) //Program 512 bytes data into data flash
{
lapProgramByte(IAP_ ADDRESS+i, (BYTE)i);
}
P1 = 0xf8; //1111,1000 Program successful
Delay(10); //Delay
for (i=0; i<512; i++) /IVerify 512 bytes data
{
if (lapReadByte(IAP_ADDRESS+i) != (BYTE)i)
goto Error; //1f error, break
}
P1 = 0x{0; //1111,0000 Verify successful
while (1);
Error:
Pl &= 0x7f; //0xxx,xxxx IAP operation fail
while (1);
H
/*
Software delay function
*/
void Delay(BYTE n)
{
WORD x;
while (n--)
{
x=0;
while (++x);
}
H
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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 IapReadByte(WORD addr)

{
BYTE dat;

IAP_CONTR = ENABLE_IAP;
IAP_CMD = CMD_READ;
IAP_ADDRL = addr;
IAP_ADDRH = addr >> §;
IAP_TRIG = 0x46;

IAP_TRIG = 0xb9;

_nop_();

dat=1AP DATA;

lapldle();

return dat;

/*
Program one byte to ISP/IAP/EEPROM area
Input: addr (ISP/IAP/EEPROM address)

dat (ISP/IAP/EEPROM data)
Output:-

*/

//Close IAP function

//Clear command to standby

//Clear trigger register

//Data ptr point to non-EEPROM area
//Clear IAP address to prevent misuse

//Data buffer

//Open IAP function, and set wait time
//Set ISP/IAP/EEPROM READ command
//Set ISP/IAP/EEPROM address low
//Set ISP/IAP/EEPROM address high
//Send trigger command]1 (0x46)

//Send trigger command2 (0xb9)

//MCU will hold here until ISP/IAP/EEPROM operation complete

//Read ISP/IAP/EEPROM data
//Close ISP/IAP/EEPROM function

//Return Flash data
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void IapProgramByte(WORD addr, BYTE dat)

{
IAP_CONTR = ENABLE IAP; //Open IAP function, and set wait time
IAP_ CMD = CMD_PROGRAM; //Set ISP/IAP/EEPROM PROGRAM command
IAP_ADDRL = addr; //Set ISP/IAP/EEPROM address low
IAP_ADDRH = addr >> §; //Set ISP/IAP/EEPROM address high
IAP_DATA = dat; //Write ISP/IAP/EEPROM data
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
TapIdle();

}

/*

Erase one sector area
Input: addr (ISP/IAP/EEPROM address)

Output:-
*/

void lapEraseSector(WORD addr)

{
IAP_CONTR = ENABLE IAP; //Open IAP function, and set wait time
IAP_CMD =CMD_ERASE; //Set ISP/IAP/EEPROM ERASE command
IAP_ADDRL = addr; //Set ISP/IAP/EEPROM address low
IAP_ADDRH = addr >> §; //Set ISP/IAP/EEPROM address high
IAP_TRIG = 0x46; //Send trigger command]1 (0x46)
IAP_TRIG = 0xb9; //Send trigger command2 (0xb9)
~nop (); //IMCU will hold here until ISP/IAP/EEPROM operation complete
TapIdle();

}
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:STC9O0C58AD Z %1 B i HLEEPROM/IAP T BEMRFL 7 5

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

/* - JH7RSTC90C58AD £ 41| #. ;i Hl. EEPROM/IAP T i --------------- */

/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */

/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
g L s LI 1 T8 e T L T1EET 7 —— *
M ABERE R T BOCE EME A 1R SR SR R AR - *
/* */
;/¥Declare SFR associated with the IAP */

IAP_ DATA EQU 0E2H ;Flash data register

IAP_ADDRH EQU 0E3H :Flash address HIGH

IAP_ADDRL EQU 0OE4H ;Flash address LOW

IAP CMD EQU 0ESH ;Flash command register

IAP_TRIG EQU O0E6H ;Flash command trigger

IAP_CONTR EQU 0E7H ;Flash control register

;/*Define ISP/IAP/EEPROM command*/

CMD_IDLE EQU 0 ;Stand-By

CMD READ EQU 1 ;Byte-Read
CMD_PROGRAM EQU 2 ;Byte-Program
CMD_ERASE EQU 3 ;Sector-Erase

;/*Define ISP/IAP/EEPROM operation const for AP CONTR*/

;ENABLE_TAP EQU 80H ;if SYSCLK<40MHz
ENABLE_IAP EQU 81H ;if SYSCLK<20MHz
;ENABLE_TAP EQU 82H ;if SYSCLK<10MHz
;ENABLE _TAP EQU 83H ;if SYSCLK<SMHz

;//Start address for STC89C58xx EEPROM

IAP_ADDRESS EQU 08000H

>

ORG 0000H
LIMP MAIN
ORG 0100H
MAIN:
MOV PI1#0FEH ;1111,1110 System Reset OK
LCALL DELAY ;Delay
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s

MOV  DPTR,

#IAP_ADDRESS

LCALL TAP ERASE

MOV  DPTR,
MOV RO,
MOV  RI,

CHECKI:

#IAP_ADDRESS
#0
#2

LCALL IAP READ

CINE A, #0FFH, ERROR
INC DPTR
DINZ RO, CHECKI1
DINZ RI, CHECKI1
MOV  Pl, #OFCH
LCALL DELAY
MOV  DPTR, #IAP ADDRESS
MOV RO, #0
MOV  RI, #2
MOV  R2, #0
NEXT:
MOV A, R2
LCALL IAP PROGRAM
INC DPTR
INC R2
DINZ RO, NEXT
DINZ RI, NEXT
MOV  Pl, #OF8H
LCALL DELAY
MOV  DPTR, #IAP ADDRESS
MOV RO, #0
MOV  RI, #2
MOV  R2, #0
CHECK2:
LCALL IAP READ
CINE  A,2,ERROR
INC DPTR
INC R2
DINZ RO, CHECK2
DINZ RI, CHECK2

;Set ISP/IAP/EEPROM address
;Erase current sector

;Set ISP/IAP/EEPROM address
;Set counter (512)

;Check whether all sector data is FF
;Read Flash

;If error, break

;Inc Flash address

;Check next

;Check next

;1111,1100 Erase successful
;Delay

;Set ISP/IAP/EEPROM address
;Set counter (512)

;Initial test data

;Program 512 bytes data into data flash
;Ready IAP data

;Program flash

;Inc Flash address

;Modify test data

;Program next

;Program next

;1111,1000 Program successful
;Delay

;Set ISP/IAP/EEPROM address
;Set counter (512)

;Verity 512 bytes data
;Read Flash

;If error, break

;Inc Flash address
;Modify verify data
;Check next

;Check next

SRR RII8051 B LT A 7]
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s

MOV  PI, #OFOH
SIMP  §
ERROR:
MOV PO, RO
MOV P2, R1
MOV  P3, R2
CLR P1.7
SIMP  §
/*
;Software delay function
; */
DELAY:
CLR A
MOV RO, A
MOV  RI, A
MOV  R2, #20H
DELAY1:
DINZ RO, DELAY1
DINZ RI, DELAY1
DINZ R2, DELAY1
RET
/*
;Disable ISP/IAP/EEPROM function
;Make MCU in a safe state
; */
TIAP_IDLE:
MOV IAP_CONTR, #0
MOV TAP_CMD, #0
MOV IAP_TRIG, #0
MOV IAP_ADDRH, #30H
MOV IAP_ADDRL, #0
RET
/*

;Read one byte from ISP/IAP/EEPROM area
;Input: DPTR(ISP/IAP/EEPROM address)

;Output: ACC (Flash dat

s

a)

*/

;1111,0000 Verify successful

;0xxx,xxxx [AP operation fail

;Close IAP function

;Clear command to standby

;Clear trigger register

;Data ptr point to non-EEPROM area
;Clear IAP address to prevent misuse
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IAP_READ:
MOV TAP_CONTR, #ENABLE _IAP ;Open IAP function, and set wait time
MOV IAP _CMD, #CMD READ ;Set ISP/TAP/EEPROM READ command
MOV IAP_ADDRL, DPL ;Set ISP/TAP/EEPROM address low
MOV [AP_ADDRH, DPH ;Set ISP/IAP/EEPROM address high
MOV [AP_TRIG, #46H ;Send trigger command]1 (0x46)
MOV AP TRIG, #0B9H ;Send trigger command2 (0xb9)
NOP ;MCU will hold here until ISP/IAP/EEPROM operation complete
MOV A, IAP_DATA ;Read ISP/TAP/EEPROM data
LCALLIAP _IDLE ;Close ISP/IAP/EEPROM function
RET

i*

;Program one byte to ISP/IAP/EEPROM area
;Input: DPAT(ISP/IAP/EEPROM address)
; ACC (ISP/IAP/EEPROM data)

;Output:-
; */
IAP_ PROGRAM:
MOV IAP _CONTR, #ENABLE IAP  ;Open IAP function, and set wait time
MOV IAP _CMD, #CMD_PROGRAM ;Set ISP/IAP/EEPROM PROGRAM command
MOV IAP_ADDRL, DPL ;Set ISP/TAP/EEPROM address low
MOV [AP_ADDRH, DPH ;Set ISP/IAP/EEPROM address high
MOV TAP_DATA, A ;Write ISP/IAP/EEPROM data
MOV AP TRIG, #46H ;Send trigger command1 (0x46)
MOV IAP_TRIG, #0B9H ;Send trigger command?2 (0xb9)
NOP ;MCU will hold here until ISP/IAP/EEPROM operation complete
LCALLIAP _IDLE ;Close ISP/IAP/EEPROM function

RET

i*
;Erase one sector area
;Input: DPTR(ISP/IAP/EEPROM address)

;Output:-
; */
IAP_ERASE:
MOV IAP_CONTR, #ENABLE_IAP  ;Open IAP function, and set wait time
MOV IAP CMD, #CMD_ERASE ;Set ISP/IAP/EEPROM ERASE command
MOV IAP ADDRL, DPL Set ISP/IAP/EEPROM address low
MOV [AP_ADDRH, DPH ;Set ISP/IAP/EEPROM address high
MOV [AP_TRIG, #46H ;Send trigger command] (0x46)
MOV IAP_TRIG, #0B9H ;Send trigger command2 (0xb9)
NOP ;MCU will hold here until ISP/IAP/EEPROM operation complete
LCALLIAP IDLE ;Close ISP/IAP/EEPROM function
RET
END
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STCO0CSSAD R . i LA A TE ARG v g fe (ISP) K¢k, TSPRUUTAbE: 48 200 3538 FH 4
FE2%, BAHIER ) RS LRIAT N E/ ek PR T, 10 A0 5 LN CAE =35 1 7= & B3R
T, AR AR R PRI e R LB . A AR T A s L AT DA — i A,
—Ih5EE, IR T RN TSR, BN T T AR A SR I XU . BT AT DAAE
P Hb 240 BT B T 80 B UG SAT S R 5, SO 54 .

STCIO R FI| 5y WL [E 1A ISP R G 5| F [ 1, A PCom 42 il #2 7 BRI ks F P AR AR
TR LN, SOESgnfEes ( LB mRE s, LR —H) .

WA AT K AEHSTC $RHEAIISP F# L E (STC-ISPexe #fH) :

(1). FRAESTCIRMEERISP FE LA (8P

Gl www.STCMCU.com M3, MSTCH: A LA T #HPC () mfISPRET, AEHH A
), FRLEERIT] ($dTsetup.exe) , VA R A BT B4

(2). fEHSTC-ISP T TH (i) |, iGRER B8, Hurc#Verd. 86 ALL L,

Y EFx. bin, *. hex (Intel 16 BEHIFE 20 S0, D Hek hex EASCRAAIE, 15##R*. bin X
f, TERERERFRPC (BN MHISTC-ISP.EXE /7.

(3). BAMBAISP 51 3468, R E N L EE N NTISP FISTCI0C58AD A1 AL H ) ik
SEAT NS, B AL SR RO S5 B BB AL (AR FIBIT RELISP FEF.

(4). WTHEF AR _EP3. 0/RxD, P3.1/Txd B T 42RS-232 #dssl, 4% TRS-485 ZEHiis,
BT . H S RGHE: TRS-485 HIERIY, HEFAEE T LS T IRA A s #P1. 0/P1. 1=0. 0
A HER T HLT
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11.1.3 E2fumAYISPIZHI X 14 5 58 A it A
i STC-ISP.exe EmMBHEAPIEE: www.STCMCU.com Bifsris139
Stepl /4B Select MCU Type JRIEBEHFIE

MCT Trpe AP Memory Range
[FTCO0CS4AD - ooon - SFEF

Step2/f-He: Open File [/ $THI{F CIFEEEFFRAEHEND)
AEAFME HEX) firkad0
o N T A E T IREREH |

p I W |

Step3/2EMET: Select COM Port, Max Baud/AFRRITO, BEbtEE
com: [comr | BEmEE. [115200 A7

PR S
AR B
B,

57600,38400,19200

EEREEREEEENERTERE - BEEEE: [0 x|
Stept/ IR REFENETH AN hEER
Double =speed [ ¥REE: ™~ BT/YV{=E (« 12T/ER{EF
I " 1/2 zain * full zain
INEFTE, 1Mz B TSRS 1 i
&Pl 0/FL. 1 v STEFTE 0/0 R T3, BESED
PR FEA-RAM: " EE)PiRja] & feiEihia) GEEIETED
T T3 PR R RS EF L ach [ — 3 480% YES & WO

StepS/EERS: Download/ T R THiREHENCU LB BG5S
Download/ T & ‘ | | Re-Dowrload/EEE T-# I

T AT HEER ST A EE N ER :":Tﬁilgiitﬁﬁ

41P3.0/P3.1 4145
RS-485/RS-232
S S, A
Wik FEP1.0/P1.1
L5F-0/04 0] LA
TR, WA
E i vo/0, N
B R4 1SPE|
S, Hizs
TR

Iy SEEEREEELEENA S, FuMEETEwS
\ W EA B E
15 5 1
£ E AT o “FLOFL I S %! ﬁ
F3. OXEFxD, F3 lfoDﬂf_FES —F3E ﬁggﬁgﬁ% %ﬁ? A ) AR
B2 T T8 T A 1S
i ENEE%IT’EHH‘ P3.0/RxD SMERTE RS-pas/
BiThit#o Clear | {3 www. STONCY. com g, BRTHR
\
TERIBRIT, W8 | ettt |
PRI T
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1).
2).
(3).
4).

(5).

Stepl/*PUE1: ERARFER R A HLAL S, 1STCI0CH4ADEE
Step2/:U82. FIIF0Mh, BEREH PR, LAUAANHS IR Gebin, *. hex)
Step3/PUR3: WEFEHAT I, VRFTAT A R , WER AT 1 1--COM1, H4T H2--C0M2, . .
f 8 B DA N A RS-232 8347 [, 7] —2KUSB-RS2324, #:4%, AN MB0I0E Ao
5 ULUSB-RS23245L 8%, MEEFRZ, W ik%% S #5 UR I L2483k i) 4% 4 i
Stepd/FH4: W E S HAGE, IEHEIEFDouble Speed BIH]
STCIOCH8AD ZR AT LU B E XA,/ HA5E, i E s s B msh s 7 aeA st
STCIOCHSAD Z A1 Hi ) Is) Ay B fis s, FH P Al 48 58 BN XUAZ T, AR XA 3P &2 R s, )
o FHAE ] g FE 2B BR BN i T il XS B LA S L REsR ISP 5l SR8 . —BAEH
B BEERI], ToOiE .
OSCDN: o F HLF b i % 25 49 35 % — 2
E1/2gain NP —25, FFKEMI; & full gain (&ME35) NIEHFIRE.
Steph/ U5, WATEEE “Re-Download/FEE FE” #%=41
TERINERERR, TEFERBEABAY EmEEN, TR L — ol A mFEas b,
—EBIIER “Download/ FE” %4, AREHA AN LGN GLMIEEi ), mAE
SobH, S bH, RIIARIEER NG AT, AV ERERAPET T .
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MRA: JCURESHIE

INTRODUCTION

Assembly language is a computer language lying between the extremes of machine language and high-level lan-
guage like Pascal or C use words and statements that are easily understood by humans, although still a long way
from "natural”" language.Machine language is the binary language of computers.A machine language program is a
series of binary bytes representing instructions the computer can execute.

Assembly language replaces the binary codes of machine language with easy to remember "mnemonics'"that
facilitate programming.For example, an addition instruction in machine language might be represented by the
code "10110011".It might be represented in assembly language by the mnemonic "ADD".Programming with mne-
monics is obviously preferable to programming with binary codes.

Of course, this is not the whole story. Instructions operate on data, and the location of the data is specified by
various "addressing modes" emmbeded in the binary code of the machine language instruction. So, there may be
several variations of the ADD instruction, depending on what is added. The rules for specifying these variations
are central to the theme of assembly language programming.

An assembly language program is not executable by a computer. Once written, the program must undergo
translation to machine language. In the example above, the mnemonic "ADD" must be translated to the binary
code "10110011". Depending on the complexity of the programming environment, this translation may involve
one or more steps before an executable machine language program results. As a minimum, a program called an
"assembler" is required to translate the instruction mnemonics to machine language binary codes. Afurther step
may require a "linker" to combine portions of program from separate files and to set the address in memory at
which th program may execute. We begin with a few definitions.

An assembly language program i a program written using labels, mnemonics, and so on, in which each state-
ment corresponds to a machine instruction. Assembly language programs, often called source code or symbolic
code, cannot be executed by a computer.

A machine language program is a program containing binary codes that represent instructions to a computer.
Machine language programs, often called object code, are executable by a computer.

A assembler is a program that translate an assembly language program into a machine language program.
The machine language program (object code) may be in "absolute" form or in "relocatable" form. In the latter
case, "linking" is required to set the absolute address for execution.

A linker is a program that combines relocatable object programs (modules) and produces an absolute object
program that is executable by a computer. A linker is sometimes called a "linker/locator" to reflect its separate
functions of combining relocatable modules (linking) and setting the address for execution (locating).

A segment is a unit of code or data memory. A segment may be relocatable or absolute. A relocatable seg-
ment has a name, type, and other attributes that allow the linker to combine it with other paritial segments, if re-
quired, and to correctly locate the segment. An absolute segment has no name and cannot be combined with other
segments.

A module contains one or more segments or partial segments. A module has a name assigned by the user. The
module definitions determine the scope of local symbols. An object file contains one or more modules. A module
may be thought of as a "file" in many instances.

A program consists of a single absolute module, merging all absolute and relocatable segments from all input
modules. A program contains only the binary codes for instructions (with address and data constants) that are un-
derstood by a computer.
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ASSEMBLER OPERATION

There are many assembler programs and other support programs available to facilitate the development of ap-
plications for the 8051 microcontroller. Intel's original MCS-51 family assembler, ASM51, is no longer available
commercially. However, it set the standard to which the others are compared.

ASMS1 is a powerful assembler with all the bells and whistles. It is available on Intel development systems
and on the IBM PC family of microcomputers. Since these "host" computers contain a CPU chip other than the
8051, ASMSI is called a cross assembler. An 8051 source program may be written on the host computer (using
any text editor) and may be assembled to an object file and listing file (using ASM51), but the program may not
be executed. Since the host system's CPU chip is not an 8051, it does not understand the binary instruction in the
object file. Execution on the host computer requires either hardware emulation or software simulation of the tar-
get CPU. A third possibility is to download the object program to an 8051-based target system for execution.

ASMS51 is invoked from the system prompt by

ASMS1 source_file [assembler controls]

The source file is assembled and any assembler controls specified take effect. The assembler receives a source
file as input (e.g., PROGRAM.SRC) and generates an object file (PROGRAM.OBJ) and listing file (PROGRAM.
LST) as output. This is illustrated in Figure 1.

Since most assemblers scan the source program twice in performing the translation to machine language,
they are described as two-pass assemblers. The assembler uses a location counter as the address of instructions
and the values for labels. The action of each pass is described below.

PROGRAM.OB]J
PROGRAM.SRC
Legend PROGRAM.LST
O Utility program
[ User file

Figure 1 Assembling a source program

Pass one

During the first pass, the source file is scanned line-by-line and a symbol table is built. The location counter de-
faults to 0 or is set by the ORG (set origin) directive. As the file is scanned, the location counter is incremented by
the length of each instruction. Define data directives (DBs or DWs) increment the location counter by the number
of bytes defined. Reserve memory directives (DSs) increment the location counter by the number of bytes re-
served.

Each time a label is found at the beginning of a line, it is placed in the symbol table along with the current
value of the location counter. Symbols that are defined using equate directives (EQUs) are placed in the symbol
table along with the "equated" value. The symbol table is saved and then used during pass two.

Pass two

During pass two, the object and listing files are created. Mnemonics are converted to opcodes and placed in the
output files. Operands are evaluated and placed after the instruction opcodes. Where symbols appear in the oper-
and field, their values are retrieved from the symbol table (created during pass one) and used in calculating the
correct data or addresses for the instructions.

Since two passes are performed, the source program may use "forward references", that is, use a symbol be-
fore it is defined. This would occur, for example, in branching ahead in a program.
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The object file, if it is absolute, contains only the binary bytes (0OH-OFH) of the machine language program.
A relocatable object file will also contain a sysmbol table and other information required for linking and locating.
The listing file contains ASCII text codes (02H-7EH) for both the source program and the hexadecimal bytes in
the machine language program.

A good demonstration of the distinction between an object file and a listing file is to display each on the host
computer's CRT display (using, for example, the TYPE command on MS-DOS systems). The listing file clearly
displays, with each line of output containing an address, opcode, and perhaps data, followed by the program state-
ment from the source file. The listing file displays properly because it contains only ASCII text codes. Displaying
the object file is a problem, however. The output will appear as "garbage", since the object file contains binary
codes of an 8051 machine language program, rather than ASCII text codes.

ASSEMBLY LANGUAGE PROGRAM FORMAT

Assembly language programs contain the following:

Machine instructions

Assembler directives

Assembler controls

Comments

Machine instructions are the familiar mnemonics of executable instructions (e.g., ANL). Assembler directives
are instructions to the assembler program that define program structure, symbols, data, constants, and so on (e.g.,
ORG). Assembler controls set assembler modes and direct assembly flow (e.g., STITLE). Comments enhance the
readability of programs by explaining the purpose and operation of instruction sequences.

Those lines containing machine instructions or assembler directives must be written following specific rules
understood by the assembler. Each line is divided into "fields" separated by space or tab characters. The general
format for each line is as follows:

[label:] mnemonic [operand] [, operand] [...]1 [;commernt]

Only the mnemonic field is mandatory. Many assemblers require the label field, if present, to begin on the left in
column 1, and subsequent fields to be separated by space or tab charecters. With ASMS1, the label field needn't
begin in column 1 and the mnemonic field needn't be on the same line as the label field. The operand field must,
however, begin on the same line as the mnemonic field. The fields are described below.

Label Field

A label represents the address of the instruction (or data) that follows. When branching to this instruction, this la-
bel is usded in the operand field of the branch or jump instruction (e.g., SIMP SKIP).

Whereas the term "label" always represents an address, the term "symbol" is more general. Labels are one
type of symbol and are identified by the requirement that they must terminate with a colon(:). Symbols are as-
signed values or attributes, using directives such as EQU, SEGMENT, BIT, DATA, etc. Symbols may be ad-
dresses, data constants, names of segments, or other constructs conceived by the programmer. Symbols do not
terminate with a colon. In the example below, PAR is a symbol and START is a label (which is a type of symbol).

PAR EQU 500 ;"PAR" IS A SYMBOL WHICH
;REPRESENTS THE VALUE 500
START: MOV A, #OFFH ;"START" IS A LABEL WHICH

;REPRESENTS THE ADDRESS OF
;THE MOV INSTRUCTION

A symbol (or label) must begin with a letter, question mark, or underscore (_); must be followed by letters,

"o,

digit, "?", or "_"; and can contain up to 31 characters. Symbols may use upper- or lowercase characters, but they

are treated the same. Reserved words (mnemonics, operators, predefined symbols, and directives) may not be
used.
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Mnemonic Field

Intruction mnemonics or assembler directives go into mnemonic field, which follows the label field. Examples of
instruction mnemonics are ADD, MOV, DIV, or INC. Examples of assembler directives are ORG, EQU, or DB.

Operand Field

The operand field follows the mnemonic field. This field contains the address or data used by the instruction. A
label may be used to represent the address of the data, or a symbol may be used to represent a data constant. The
possibilities for the operand field are largely dependent on the operation. Some operations have no operand (e.g.,
the RET instruction), while others allow for multiple operands separated by commas. Indeed, the possibilties for
the operand field are numberous, and we shall elaborate on these at length. But first, the comment field.

Comment Field

Remarks to clarify the program go into comment field at the end of each line. Comments must begin with a semi-
colon (;). Each lines may be comment lines by beginning them with a semicolon. Subroutines and large sections
of a program generally begin with a comment block—serveral lines of comments that explain the general proper-
ties of the section of software that follows.

Special Assembler Symbols

Special assembler symbols are used for the register-specific addressing modes. These include A, RO through R7,
DPTR, PC, C and AB. In addition, a dollar sign ($) can be used to refer to the current value of the location coun-
ter. Some examples follow.

SETB C
INC DPTR
INB 11,8

The last instruction above makes effective use of ASM51's location counter to avoid using a label. It could also be
written as
HERE: JNB TI, HERE

Indirect Address

For certain instructions, the operand field may specify a register that contains the address of the data. The com-
mercial "at" sign (@) indicates address indirection and may only be used with RO, R1, the DPTR, or the PC, de-
pending on the instruction. For example,

ADD A, @RO

MOVC A, @A+PC

The first instruction above retrieves a byte of data from internal RAM at the address specified in RO. The second
instruction retrieves a byte of data from external code memory at the address formed by adding the contents of the
accumulator to the program counter. Note that the value of the program counter, when the add takes place, is the
address of the instruction following MOVC. For both instruction above, the value retrieved is placed into the ac-
cumulator.

Immediate Data

Instructions using immediate addressing provide data in the operand field that become part of the instruction. Im-
mediate data are preceded with a pound sign (#). For example,
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CONSTANT EQU 100
MOV A, #OFEH
ORL  40H, #CONSTANT

All immediate data operations (except MOV DPTR . #data) require eight bits of data. The immediate data are
evaluated as a 16-bit constant, and then the low-byte is used. All bits in the high-byte must be the same (00H or
FFH) or the error message "value will not fit in a byte" is generated. For example, the following instructions are
syntactically correct:

MOV A, #OFFOOH

MOV A, #00FFH

But the following two instructions generate error messages:
MOV A, #OFEOOH
MOV A, #01FFH

If signed decimal notation is used, constants from -256 to +255 may also be used. For example, the follow-
ing two instructions are equivalent (and syntactically correct):
MOV A, #-256
MOV A, #OFFOOH

Both instructions above put 00H into accumulator A.

Data Address

Many instructions access memory locations using direct addressing and require an on-chip data memory address
(00H to 7FH) or an SFR address (80H to OFFH) in the operand field. Predefined symbols may be used for the
SFR addresses. For example,

MOV A, 45H
MOV A, SBUF ;SAME AS MOV A, 99H
Bit Address

One of the most powerful features of the 8051 is the ability to access individual bits without the need for masking
operations on bytes. Instructions accessing bit-addressable locations must provide a bit address in internal data
memory (00h to 7FH) or a bit address in the SFRs (80H to OFFH).

There are three ways to specify a bit address in an instruction: (a) explicitly by giving the address, (b) using
the dot operator between the byte address and the bit position, and (c¢) using a predefined assembler symbol. Some
examples follow.

SETB OE7H ;EXPLICIT BIT ADDRESS
SETB ACC.7 ;DOT OPERATOR (SAME AS ABOVE)
JNB TI, $ ;"TI" IS A PRE-DEFINED SYMBOL
JNB 99H, § :(SAME AS ABOVE)

Code Address

A code address is used in the operand field for jump instructions, including relative jumps (SJMP and conditional
jumps), absolute jumps and calls (ACALL, AJMP), and long jumps and calls (LJMP, LCALL).
The code address is usually given in the form of a label.

ASMS51 will determine the correct code address and insert into the instruction the correct 8-bit signed offset,
11-bit page address, or 16-bit long address, as appropriate.
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Generic Jumps and Calls

ASMS51 allows programmers to use a generic JMP or CALL mnemonic. "JMP" can be used instead of SIMP,
AJMP or LIMP; and "CALL" can be used instead of ACALL or LCALL. The assembler converts the generic
mnemonic to a "real" instruction following a few simple rules. The generic mnemonic converts to the short form
(for JMP only) if no forward references are used and the jump destination is within -128 locations, or to the ab-
solute form if no forward references are used and the instruction following the JMP or CALL instruction is in the
same 2K block as the destination instruction. If short or absolute forms cannot be used, the conversion is to the
long form.

The conversion is not necessarily the best programming choice. For example, if branching ahead a few in-
strucions, the generic JMP will always convert to LIMP even though an SIMP is probably better. Consider the
following assembled instructions sequence using three generic jumps.

LOC OBJ LINE  SOURCE

1234 1 ORG 1234H
1234 04 2 START: INC A
1235 80FD 3 IMP START ;ASSEMBLES AS SJMP
12FC 4 ORG START + 200
12FC 4134 5 IMP START ;ASSEMBLES AS AJMP
12FE 021301 6 IMP FINISH ;ASSEMBLES AS LIMP
1301 04 7 FINISH: INC A

8 END

The first jump (line 3) assembles as SIMP because the destination is before the jump ( i.e., no forward reference)
and the offset is less than -128. The ORG directive in line 4 creates a gap of 200 locations between the label
START and the second jump, so the conversion on line 5 is to AJMP because the offset is too great for SIMP.
Note also that the address following the second jump (12FEH) and the address of START (1234H) are within the
same 2K page, which, for this instruction sequence, is bounded by 1000H and 17FFH. This criterion must be met
for absolute addressing. The third jump assembles as LIMP because the destination (FINISH) is not yet defined
when the jump is assembled (i.e., a forward reference is used). The reader can verify that the conversion is as
stated by examining the object field for each jump instruction.

ASSEMBLE-TIME EXPRESSION EVALUATION

Values and constants in the operand field may be expressed three ways: (a) explicitly (e.g.,0EFH), (b) with a pre-
defined symbol (e.g., ACC), or (c) with an expression (e.g.,2 + 3). The use of expressions provides a powerful
technique for making assembly language programs more readable and more flexible. When an expression is used,
the assembler calculates a value and inserts it into the instruction.
All expression calculations are performed using 16-bit arithmetic; however, either 8 or 16 bits are inserted

into the instruction as needed. For example, the following two instructions are the same:

MOV  DPTR, #04FFH +3

MOV  DPTR, #0502H ;ENTIRE 16-BIT RESULT USED

If the same expression is used in a "MOV A #data" instruction, however, the error message "value will not fit in a
byte" is generated by ASMS51. An overview of the rules for evaluateing expressions follows.
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Number Bases

The base for numeric constants is indicated in the usual way for Intel microprocessors. Constants must be fol-
lowed with "B" for binary, "O" or "Q" for octal, "D" or nothing for decimal, or "H" for hexadecimal. For example,
the following instructions are the same:

MOV A, #I5H
MOV A, #1111B
MOV A, #0FH
MOV A, #17Q
MOV A, #15D

Note that a digit must be the first character for hexadecimal constants in order to differentiate them from labels (i.e.,
"0AS5H" not "A5H").

Charater Strings

Strings using one or two characters may be used as operands in expressions. The ASCII codes are converted to the
binary equivalent by the assembler. Character constants are enclosed in single quotes ('). Some examples follow.
CINE A, #'Q', AGAIN

SUBB A, #'0' ;CONVERT ASCII DIGIT TO BINARY DIGIT
MOV  DPTR, #'AB'
MOV  DPTR, #4142H ;SAME AS ABOVE

Arithmetic Operators
The arithmetic operators are

+ addition

- subtraction

* multiplication
/ division

MOD  modulo (remainder after division)

For example, the following two instructions are same:
MOV A, 10+10H
MOV A, #lAH

The following two instructions are also the same:
MOV A, #5MOD7
MOV A, #4

Since the MOD operator could be confused with a symbol, it must be seperated from its operands by at least one
space or tab character, or the operands must be enclosed in parentheses. The same applies for the other operators
composed of letters.

Logical Operators

The logical operators are
OR logical OR
AND logical AND
XOR logical Exclusive OR
NOT logical NOT (complement)
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The operation is applied on the corresponding bits in each operand. The operator must be separated from the op-
erands by space or tab characters. For example, the following two instructions are the same:

MOV  A,#'9" AND OFH

MOV A, #9

The NOT operator only takes one operand. The following three MOV instructions are the same:
THREE EQU 3

MINUS THREE EQU -3
MOV A, # (NOT THREE) + 1
MOV A, #MINUS_THREE
MOV A #11111101B

>

Special Operators

The sepcial operators are
SHR shift right
SHL shift left
HIGH  high-byte
LOW  low-byte
0 evaluate first

For example, the following two instructions are the same:
MOV  A,#8 SHL 1
MOV A, #10H

The following two instructions are also the same:
MOV A, #HIGH 1234H
MOV A, #12H

Relational Operators

When a relational operator is used between two operands, the result is alwalys false (0000H) or true (FFFFH).
The operators are

EQ = equals

NE <> not equals

LT < less than

LE <= less than or equal to
GT > greater than

GE >= greater than or equal to

Note that for each operator, two forms are acceptable (e.g., "EQ" or "="). In the following examples, all relational
tests are "true":

MOV A, #5=5

MOV A#5NE 4

MOV A#'X' LT 'Z

MOV A#'X >='X'

MOV  A#$>0

MOV  A#100 GE 50
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So, the assembled instructions are equal to
MOV A, #0FFH

Even though expressions evaluate to 16-bit results (i.e., OFFFFH), in the examples above only the low-order eight
bits are used, since the instruction is a move byte operation. The result is not considered too big in this case, be-
cause as signed numbers the 16-bit value FFFFH and the 8-bit value FFH are the same (-1).

Expression Examples
The following are examples of expressions and the values that result:

Expression Result
'B'-'A' 0001H
8/3 0002H
155 MOD 2 0001H
4%*4 0010H
8 AND 7 0000H
NOT 1 FFFEH
'A' SHL 8 4100H
LOW 65535 00FFH
@®+1)*2 0012H
SEQ4 0000H
'A' LT 'B' FFFFH
3 <=3 FFFFHss

A practical example that illustrates a common operation for timer initialization follows: Put -500 into Timer 1 reg-
isters TH1 and TL1. In using the HIGH and LOW operators, a good approach is
VALUE EQU -500
MOV  THI,#HIGH VALUE
MOV  TLI1,#LOW VALUE
The assembler converts -500 to the corresponding 16-bit value (FEOCH); then the HIGH and LOW operators ex-
tract the high (FEH) and low (OCH) bytes. as appropriate for each MOV instruction.

Operator Precedence

The precedence of expression operators from highest to lowest is
0
HIGH LOW
* / MOD SHL SHR
+-
EQ NE LT LE GT GE = <> < <= > >=
NOT
AND
OR XOR

When operators of the same precedence are used, they are evaluated left to right.

Examples:
Expression Value
HIGH ('A' SHL 8) 0041H
HIGH 'A'SHL 8 0000H
NOT 'A'- 1 FFBFH
'A" OR 'A'SHL 8 4141H
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ASSEMBLER DIRECTIVES

Assembler directives are instructions to the assembler program. They are not assembly language instructions ex-
ecutable by the target microprocessor. However, they are placed in the mnemonic field of the program. With the
exception of DB and DW, they have no direct effect on the contents of memory.

ASMS51 provides several catagories of directives:

Assembler state control (ORG, END, USING)

Symbol definition (SEGMENT, EQU, SET, DATA, IDATA, XDATA, BIT, CODE)
Storage initialization/reservation (DS, DBIT, DB, DW)

Program linkage (PUBLIC, EXTRN,NAME)

Segment selection (RSEG, CSEG, DSEG, ISEG, ESEG, XSEG)

Each assembler directive is presented below, ordered by catagory.

Assembler State Control
ORG (Set Origin) The format for the ORG (set origin) directive is
ORG expression
The ORG directive alters the location counter to set a new program origin for statements that follow. A label is
not permitted. Two examples follow.

ORG 100H ;SET LOCATION COUNTER TO 100H
ORG ($ +1000H) AND OFO0H ;SET TO NEXT 4K BOUNDARY

The ORG directive can be used in any segment type. If the current segment is absolute, the value will be an abso-
lute address in the current segment. If a relocatable segment is active, the value of the ORG expression is treated
as an offset from the base address of the current instance of the segment.

End The format of the END directive is
END

END should be the last statement in the source file. No label is permitted and nothing beyond the END statement
is processed by the assembler.

Using The format of the END directive is
USING expression

This directive informs ASMS51 of the currently active register bank. Subsequent uses of the predefined symbolic
register addresses ARO to AR7 will convert to the appropriate direct address for the active register bank. Consider
the following sequence:

USING 3
PUSH AR7
USING 1
PUSH AR7

The first push above assembles to PUSH 1FH (R7 in bank 3), whereas the second push assembles to PUSH OFH
(R7 in bank 1).

Note that USING does not actually switch register banks; it only informs ASMS51 of the active bank. Execut-
ing 8051 instructions is the only way to switch register banks. This is illustrated by modifying the example above
as follows:
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MOV  PSW, #00011000B ;SELECT REGISTER BANK 3

USING 3

PUSH AR7 ;ASSEMBLE TO PUSH 1FH

MOV  PSW, #00001000B ;SELECT REGISTER BANK 1

USING 1

PUSH AR7 ;ASSEMBLE TO PUSH 0FH
Symbol Definition

The symbol definition directives create symbols that represent segment, registers, numbers, and addresses. None
of these directives may be preceded by a label. Symbols defined by these directives may not have been previously
defined and may not be redefined by any means. The SET directive is the only exception. Symbol definiton direc-
tives are described below.

Segment The format for the SEGMENT directive is shown below.
symbol SEGMENT segment_type

The symbol is the name of a relocatable segment. In the use of segments, ASM51 is more complex than conven-
tional assemblers, which generally support only "code" and "data" segment types. However, ASM51 defines addi-
tional segment types to accommodate the diverse memory spaces in the 8051. The following are the defined 8051
segment types (memory spaces):

CODE (the code segment)

XDATA (the external data space)

DATA (the internal data space accessible by direct addressing, 00H—07H)

IDATA (the entire internal data space accessible by indirect addressing, 00H—07H)
BIT (the bit space; overlapping byte locations 20H-2FH of the internal data space)

For example, the statement

EPROM SEGMENT CODE

declares the symbol EPROM to be a SEGMENT of type CODE. Note that this statement simply declares what
EPROM is. To actually begin using this segment, the RSEG directive is used (see below).

EQU (Equate) The format for the EQU directive is
Symbol EQU expression

The EQU directive assigns a numeric value to a specified symbol name. The symbol must be a valid symbol
name, and the expression must conform to the rules described earlier.
The following are examples of the EQU directive:

N27 EQU 27 ;SET N27 TO THE VALUE 27
HERE EQU $ ;SET "HERE" TO THE VALUE OF
;THE LOCATION COUNTER
CR EQU 0DH ;SET CR (CARRIAGE RETURN) TO 0DH
MESSAGE: DB 'This is a message'
LENGTH EQU $ - MESSAGE ;"LENGTH" EQUALS LENGTH OF "MESSAGE"
Other Symbol Definition Directives The SET directive is similar to the EQU directive except the

symbol may be redefined later, using another SET directive.
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The DATA, IDATA, XDATA, BIT, and CODE directives assign addresses of the corresponding segment type
to a symbol. These directives are not essential. A similar effect can be achieved using the EQU directive; if used,
however, they evoke powerful type-checking by ASMS51. Consider the following two directives and four instruc-

tions:
FLAGI1 EQU 05H
FLAG2 BIT 05H
SETB  FLAGI

SETB  FLAG2
MOV  FLAGI, #0
MOV  FLAG2, #0

The use of FLAG2 in the last instruction in this sequence will generate a "data segment address expected" error
message from ASMS51. Since FLAG2 is defined as a bit address (using the BIT directive), it can be used in a set
bit instruction, but it cannot be used in a move byte instruction. Hence, the error. Even though FLAGI represents
the same value (05H), it was defined using EQU and does not have an associated address space. This is not an
advantage of EQU, but rather, a disadvantage. By properly defining address symbols for use in a specific memory
space (using the directives BIT, DATA, XDATA,ect.), the programmer takes advantage of ASMS51's powerful
type-checking and avoids bugs from the misuse of symbols.

Storage Initialization/Reservation

The storage initialization and reservation directives initialize and reserve space in either word, byte, or bit units.
The space reserved starts at the location indicated by the current value of the location counter in the currently ac-
tive segment. These directives may be preceded by a label. The storage initialization/reservation directives are
described below.

DS (Define Storage)  The format for the DS (define storage) directive is
[label:] DS expression

The DS directive reserves space in byte units. It can be used in any segment type except BIT. The expression
must be a valid assemble-time expression with no forward references and no relocatable or external references.
When a DS statement is encountered in a program, the location counter of the current segment is incremented by
the value of the expression. The sum of the location counter and the specified expression should not exceed the
limitations of the current address space.

The following statement create a 40-byte buffer in the internal data segment:

DSEG AT 30H ;PUT IN DATA SEGMENT (ABSOLUTE, INTERNAL)
LENGTH EQU 40
BUFFER: DS LENGRH ;40 BYTES RESERVED

The label BUFFER represents the address of the first location of reserved memory. For this example, the buffer
begins at address 30H because "AT 30H" is specified with DSEG. The buffer could be cleared using the following
instruction sequence:

MOV  R7, #LENGTH

MOV RO, #BUFFER
LOOP: MOV  @RO, #0

DINZ R7, LOOP

(continue)
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To create a 1000-byte buffer in external RAM starting at 4000H, the following directives could be used:

XSTART EQU 4000H
XLENGTH EQU 1000

XSEG AT  XSTART
XBUFFER: DS XLENGTH

This buffer could be cleared with the following instruction sequence:
MOV DPTR, #XBUFFER

LOOP: CLR A
MOVX @DPTR, A

INC DPTR

MOV A, DPL

CINE A, #LOW (XBUFFER + XLENGTH + 1), LOOP
MOV A, DPH

CINE A, #HIGH (XBUFFER + XLENGTH + 1), LOOP
(continue)

This is an excellent example of a powerful use of ASM51's operators and assemble-time expressions. Since an
instruction does not exist to compare the data pointer with an immediate value, the operation must be fabricated
from available instructions. Two compares are required, one each for the high- and low-bytes of the DPTR. Fur-
thermore, the compare-and-jump-if-not-equal instruction works only with the accumulator or a register, so the
data pointer bytes must be moved into the accumulator before the CINE instruction. The loop terminates only
when the data pointer has reached XBUFFER + LENGTH + 1. (The "+1" is needed because the data pointer is
incremented after the last MOVX instruction.)

DBIT The format for the DBIT (define bit) directive is,
[label:] DBIT  expression

The DBIT directive reserves space in bit units. It can be used only in a BIT segment. The expression must be a
valid assemble-time expression with no forward references. When the DBIT statement is encountered in a pro-
gram, the location counter of the current (BIT) segment is incremented by the value of the expression. Note that
in a BIT segment, the basic unit of the location counter is bits rather than bytes. The following directives creat

three flags in a absolute bit segment:

BSEG ;BIT SEGMENT (ABSOLUTE)
KEFLAG: DBIT 1 ;KEYBOARD STATUS
PRFLAG: DBIT 1 ;PRINTER STATUS
DKFLAG: DBIT 1 ;DISK STATUS

Since an address is not specified with BSEG in the example above, the address of the flags defined by DBIT
could be determined (if one wishes to to so) by examining the symbol table in the .LST or .MS51 files. If the defi-
nitions above were the first use of BSEG, then KBFLAG would be at bit address 00H (bit 0 of byte address 20H).
If other bits were defined previously using BSEG, then the definitions above would follow the last bit defined.

DB (Define Byte) The format for the DB (define byte) directive is,
[label:] DB expression [, expression] [...]

The DB directive initializes code memory with byte values. Since it is used to actually place data constants in
code memory, a CODE segment must be active. The expression list is a series of one or more byte values (each of
which may be an expression) separated by commas.

316 AEKEKML0s 1 HLE A IR 3 13922829991  STC90CS8AD ARSI 1T 8051 # F5 KL L IHF
WARHE: MEECHEBTFARAR &l 0513-5501 2928 /2929 /2966 FEE: 0513-5501 2969 / 2956 / 2947



FSTCEJT M : www.STCMCU.com QG N /BFR & 7k F(13922809991)  Tel: 0755-82948411  Fax: 0755-82905966

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'

expression [, expression] [...]

result in the following hexadecimal memory assignments:

Address Contents
0200 02
0201 00
0202 00
0203 41
0204 12
0205 34
0206 00
0207 02
0208 42
0209 43

Program Linkage

Program linkage directives allow the separately assembled modules (files) to communicate by permitting inter-
module references and the naming of modules. In the following discussion, a "module" can be considered a "file."
(In fact, a module may encompass more than one file.)
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Public The format for the PUBLIC (public symbol) directive is
PUBLIC symbol [, symbol] [...]

The PUBLIC directive allows the list of specified symbols to known and used outside the currently assembled
module. A symbol declared PUBLIC must be defined in the current module. Declaring it PUBLIC allows it to be
referenced in another module. For example,

PUBLIC  INCHAR, OUTCHR, INLINE, OUTSTR

Extrn The format for the EXTRN (external symbol) directive is
EXTRN segment_type (symbol [, symbol] [...],...)

The EXTRN directive lists symbols to be referenced in the current module that are defined in other modules. The
list of external symbols must have a segment type associated with each symbol in the list. (The segment types are
CODE, XDATA, DATA, IDATA, BIT, and NUMBER. NUMBER s a type-less symbol defined by EQU.) The
segment type indicates the way a symbol may be used. The information is important at link-time to ensure sym-
bols are used properly in different modules.

The PUBLIC and EXTRN directives work together. Consider the two files, MAIN.SRC and MESSAGES.
SRC. The subroutines HELLO and GOOD_BYE are defined in the module MESSAGES but are made available
to other modules using the PUBLIC directive. The subroutines are called in the module MAIN even though they
are not defined there. The EXTRN directive declares that these symbols are defined in another module.

MAIN.SRC:

EXTRN CODE (HELLO, GOOD_BYE)

éALL HELLO

éALL GOOD BYE

END
MESSAGES.SRC:

PUBLIC HELLO, GOOD BYE
HELLO: &l.).egin subroutine)

RET

GOOD_BYE: (begin subroutine)
RET
END
Neither MAIN.SRC nor MESSAGES.SRC is a complete program; they must be assembled separately and
linked together to form an executable program. During linking, the external references are resolved with correct

addresses inserted as the destination for the CALL instructions.

Name The format for the NAME directive is
NAME module name
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All the usual rules for symbol names apply to module names. If a name is not provided, the module takes on
the file name (without a drive or subdirectory specifier and without an extension). In the absence of any use of
the NAME directive, a program will contain one module for each file. The concept of "modules," therefore, is
somewhat cumbersome, at least for relatively small programming problems. Even programs of moderate size (en-
compassing, for example, several files complete with relocatable segments) needn't use the NAME directive and
needn't pay any special attention to the concept of "modules." For this reason, it was mentioned in the definition
that a module may be considered a "file," to simplify learning ASM51. However, for very large programs (several
thousand lines of code, or more), it makes sense to partition the problem into modules, where, for example, each
module may encompass several files containing routines having a common purpose.

Segment Selection Directives

When the assembler encounters a segment selection directive, it diverts the following code or data into the select-
ed segment until another segment is selected by a segment selection directive. The directive may select may select
a previously defined relocatable segment or optionally create and select absolute segments.

RSEG (Relocatable Segment)  The format for the RSEG (relocatable segment) directive is
RSEG segment_name

Where "segment name" is the name of a relocatable segment previously defined with the SEGMENT directive.
RSEG is a "segment selection" directive that diverts subsequent code or data into the named segment until another
segment selection directive is encountered.

Selecting Absolute Segments RSEG selects a relocatable segment. An "absolute" segment, on the other
hand, is selected using one of the directives:

CSEG (AT address)
DSEG (AT address)
ISEG (AT address)
BSEG (AT address)
XSEG (AT address)

These directives select an absolute segment within the code, internal data, indirect internal data, bit, or external
data address spaces, respectively. If an absolute address is provided (by indicating "AT address"), the assembler
terminates the last absolute address segment, if any, of the specified segment type and creates a new absolute seg-
ment starting at that address. If an absolute address is not specified, the last absolute segment of the specified type
is continuted. If no absolute segment of this type was previously selected and the absolute address is omitted, a
new segment is created starting at location 0. Forward references are not allowed and start addresses must be ab-
solute.

Each segment has its own location counter, which is always set to 0 initially. The default segment is an ab-
solute code segment; therefore, the initial state of the assembler is location 0000H in the absolute code segment.
When another segment is chosen for the first time, the location counter of the former segment retains the last
active value. When that former segment is reselected, the location counter picks up at the last active value. The
ORG directive may be used to change the location counter within the currently selected segment.

ASSEMBLER CONTROLS

Assembler controls establish the format of the listing and object files by regulating the actions of ASM51. For the
most part, assembler controls affect the look of the listing file, without having any affect on the program itself.
They can be entered on the invocation line when a program is assembled, or they can be placed in the source file.
Assembler controls appearing in the source file must be preceded with a dollor sign and must begin in column 1.

ERECKI8051 5 ML H A W] I AR ST RE: 13922829991 STC90CS8ADAF 1T 8051 ¥ jiHlhciies 319
R ml ESH T AR AR HHL: 0513-5501 2928 /2929 / 2966 FEE: 0513-5501 2969 / 2956 / 2947



FSTCHITMuL: www.STCMCU.com QUM A /BER EME: BhK T (13922809991)  Tel: 0755-82948411  Fax: 0755-82905966

There are two categories of assembler controls: primary and general. Primary controls can be placed in the
invocation line or at the beginnig of the source program. Only other primary controls may precede a primary con-

trol. General controls may be placed anywhere in the source program.

LINKER OPERATION

In developing large application programs, it is common to divide tasks into subprograms or modules containing
sections of code (usually subroutines) that can be written separately from the overall program. The term "modu-
lar programming" refers to this programming strategy. Generally, modules are relocatable, meaning they are not
intended for a specific address in the code or data space. A linking and locating program is needed to combine the
modules into one absolute object module that can be executed.

Intel's RL51 is a typical linker/locator. It processes a series of relocatable object modules as input and creates
an executable machine language program (PROGRAM, perhaps) and a listing file containing a memory map and
symbol table (PROGRAM.M51). This is illustrated in following figure.

FILE3.0OBJ PROGRAM.ABS
FILE2.0BJ
FILE1.OBJ

PROGRAM.MAP

Legend
QO Utility program
[ User file

Linker operation

As relocatable modules are combined, all values for external symbols are resolved with values inserted into
the output file. The linker is invoked from the system prompt by

RL51 input_list [TO output file] [location_controls]

The input_list is a list of relocatable object modules (files) separated by commas. The output_list is the name
of the output absolute object module. If none is supplied, it defaults to the name of the first input file without any
suffix. The location_controls set start addresses for the named segments.

For example, suppose three modules or files (MAIN.OBJ, MESSAGES.OBJ, and SUBROUTINES.OBJ) are
to be combined into an executable program (EXAMPLE), and that these modules each contain two relocatable
segments, one called EPROM of type CODE, and the other called ONCHIP of type DATA. Suppose further that
the code segment is to be executable at address 4000H and the data segment is to reside starting at address 30H (in
internal RAM). The following linker invocation could be used:

RS51  MAIN.OBJ, MESSAGES.OBJ, SUBROUTINES.OBJ TO EXAMPLE & CODE
(EPROM (4000H) DATA (ONCHIP (30H))

Note that the ampersand character "&" is used as the line continuaton character.

If the program begins at the label START, and this is the first instruction in the MAIN module, then execu-
tion begins at address 4000H. If the MAIN module was not linked first, or if the label START is not at the begin-
ning of MAIN, then the program's entry point can be determined by examining the symbol table in the listing file
EXAMPLE.M51 created by RL51. By default, EXAMPLE.M51 will contain only the link map. If a symbol table
is desired, then each source program must have used the SDEBUG control. The following table shows the assem-
bler controls supported by ASM51.
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Assembler controls supported by ASMS51
PRIMARY/
NAME GENERAL DEFAULT ABBREV. MEANING
DATE (date) P DATE() DA Place string in header (9 char. max.)
DEBUG P NODEBUG DB Outputs debug symbol information to object file
EJECT G not applicable EJ Continue listing on next page
ERRORPRINT P NOERRORPRINT EP Designates a file to receive error messages in addition to the
(file) listing file (defauts to console)
NOERRORPRINT P NOERRORPRINT [ NOEP [Designates that error messages will be printed in listing file
only
GEN G GENONLY GO  [List only the fully expanded source as if all lines generated
by a macro call were already in the source file
GENONLY G GENONLY NOGE |List only the original source text in the listing file
INCLUED(file) G not applicable (¢ Designates a file to be included as part of the program
LIST G LIST LI Print subsequent lines of source code in listing file
NOLIST G LIST NOLI |Do not print subsequent lines of source code in lisitng file
MACRO P MACRO(50) MR  [Evaluate and expand all macro calls. Allocate percentage of]
(men_precent) free memory for macro processing
NOMACRO P MACRO(50) NOMR |[Do not evalutate macro calls
MODS1 P MODS1 MO  |Recognize the 8051-specific predefined special function
registers
NOMODS51 P MODS1 NOMO |Do not recognize the 8051-specific predefined special
function registers
OBJECT(file) P OBJECT(source.OBJ) (0)] Designates file to receive object code
NOOBJECT P OBJECT(source.OBJ)[ NOOJ [Designates that no object file will be created
PAGING P PAGING PI Designates that listing file be broken into pages and each
will have a header
NOPAGING P PAGING NOPI |Designates that listing file will contain no page breaks
PAGELENGTH P PAGELENGT(60) PL Sets maximun number of lines in each page of listing file
(N) (range=10 to 65536)
PAGE WIDTH (N) P PAGEWIDTH(120) PW  |Set maximum number of characters in each line of listing
file (range = 72 to 132)
PRINT(file) P PRINT(source.LST) PR Designates file to receive source listing
NOPRINT P PRINT(source.LST) [ NOPR [Designates that no listing file will be created
SAVE G not applicable SA Stores current control settings from SAVE stack
RESTORE G not applicable RS Restores control settings from SAVE stack
REGISTERBANK P REGISTERBANK(0) RB Indicates one or more banks used in program module
(rb,...)
NOREGISTER- P REGISTERBANK(0)| NORB |Indicates that no register banks are used
BANK
SYMBOLS P SYMBOLS SB Creates a formatted table of all symbols used in program
NOSYMBOLS P SYMBOLS NOSB [Designates that no symbol table is created
TITLE(string) G TITLE() TT Places a string in all subsequent page headers (max.60
characters)
WORKFILES P same as source WF  |Designates alternate path for temporay workfiles
(path)
XREF P NOXREF XR Creates a cross reference listing of all symbols used in
program
NOXREF P NOXREF NOXR [Designates that no cross reference list is created
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MACROS

The macro processing facility (MPL) of ASM51 is a "string replacement" facility. Macros allow frequently used
sections of code be defined once using a simple mnemonic and used anywhere in the program by inserting the
mnemonic. Programming using macros is a powerful extension of the techniques described thus far. Macros can
be defined anywhere in a source program and subsequently used like any other instruction. The syntax for macro
definition is

%*DEFINE (call_pattern) (macro_body)

Once defined, the call pattern is like a mnemonic; it may be used like any assembly language instruction by
placing it in the mnemonic field of a program. Macros are made distinct from "real" instructions by preceding
them with a percent sign, "%". When the source program is assembled, everything within the macro-body, on
a character-by-character basis, is substituted for the call-pattern. The mystique of macros is largely unfounded.
They provide a simple means for replacing cumbersome instruction patterns with primitive, easy-to-remember
mnemonics. The substitution, we reiterate, is on a character-by-character basis—nothing more, nothing less.

For example, if the following macro definition appears at the beginning of a source file,

%*DEFINE (PUSH_DPTR)
(PUSH DPH
PUSH DPL
)

then the statement
%PUSH_DPTR
will appear in the .LST file as

PUSH DPH
PUSH DPL

The example above is a typical macro. Since the 8051 stack instructions operate only on direct addresses,
pushing the data pointer requires two PUSH instructions. A similar macro can be created to POP the data pointer.
There are several distinct advantages in using macros:

A source program using macros is more readable, since the macro mnemonic is generally more indicative
of the intended operation than the equivalent assembler instructions.

The source program is shorter and requires less typing.

Using macros reduces bugs

Using macros frees the programmer from dealing with low-level details.

The last two points above are related. Once a macro is written and debugged, it is used freely without the worry
of bugs. In the PUSH DPTR example above, if PUSH and POP instructions are used rather than push and pop
macros, the programmer may inadvertently reverse the order of the pushes or pops. (Was it the high-byte or low-
byte that was pushed first?) This would create a bug. Using macros, however, the details are worked out once—
when the macro is written—and the macro is used freely thereafter, without the worry of bugs.

Since the replacement is on a character-by-character basis, the macro definition should be carefully con-
structed with carriage returns, tabs, ect., to ensure proper alignment of the macro statements with the rest of the
assembly language program. Some trial and error is required.

There are advanced features of ASM51's macro-processing facility that allow for parameter passing, local
labels, repeat operations, assembly flow control, and so on. These are discussed below.
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Parameter Passing

A macro with parameters passed from the main program has the following modified format:

%*DEFINE (macro_name (parameter_list)) (macro_body)
For example, if the following macro is defined,
%*DEFINE (CMPA# (VALUE))
(CINE A, #%VALUE, $ +3
)

then the macro call
%CMPA# (20H)

will expand to the following instruction in the .LST file:
CINE  A,#20H,$+3

Although the 8051 does not have a "compare accumulator” instruction, one is easily created using the CINE
instruction with "$+3" (the next instruction) as the destination for the conditional jump. The CMPA# mnemonic
may be easier to remember for many programmers. Besides, use of the macro unburdens the programmer from
remembering notational details, such as "$+3."

Let's develop another example. It would be nice if the 8051 had instructions such as

JUMP IF ACCUMULATOR GREATER THAN X

JUMP IF ACCUMULATOR GREATER THAN OR EQUAL TO X
JUMP IF ACCUMULATOR LESS THAN X

JUMP IF ACCUMULATOR LESS THAN OR EQUAL TO X

but it does not. These operations can be created using CINE followed by JC or JNC, but the details are tricky.
Suppose, for example, it is desired to jump to the label GREATER _THAN if the accumulator contains an ASCII
code greater than "Z" (5AH). The following instruction sequence would work:

CINE A, #5BH, $-3

INC GREATER THAN
The CJINE instruction subtracts 5BH (i.e., "Z" + 1) from the content of A and sets or clears the carry flag accord-
ingly. CINE leaves C=1 for accumulator values 00H up to and including SAH. (Note: SAH-SBH<O0, therefore
C=1; but SBH-5SBH=0, therefore C=0.) Jumping to GREATER THAN on the condition "not carry" correctly
jumps for accumulator values SBH, SCH, SDH, and so on, up to FFH. Once details such as these are worked out,
they can be simplified by inventing an appropriate mnemonic, defining a macro, and using the macro instead of

the corresponding instruction sequence. Here's the definition for a "jump if greater than" macro:

%*DEFINE (JGT (VALUE, LABEL))
(CINE A, #%VALUE+1, $+3  ;JGT
JNC  %LABEL
)

To test if the accumulator contains an ASCII code greater than "Z," as just discussed,the macro would be called as
%JGT  ('Z', GREATER THAN)
ASMS51 would expand this into

CINE A, #5BH, $+3 JGT
INC GREATER THAN

The JGT macro is an excellent example of a relevant and powerful use of macros. By using macros, the program-
mer benefits by using a meaningful mnemonic and avoiding messy and potentially bug-ridden details.
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Local Labels
Local labels may be used within a macro using the following format:

%*DEFINE (macro_name [(parameter_list)])
[LOCAL list of local labels] (macro_body)

For example, the following macro definition

%*DEFINE  (DEC_DPTR) LOCAL SKIP

(DEC  DPL :DECREMENT DATA POINTER
MOV A, DPL
CINE A, #OFFH, %SKIP
DEC DPL
%SKIP: )

would be called as
%DEC_DPTR
and would be expanded by ASMS51 into

DEC  DPL :DECREMENT DATA POINTER
MOV A, DPL

CINE A, #OFFH, SKIPOO

DEC  DPH

SKIP0O:

Note that a local label generally will not conflict with the same label used elsewhere in the source program, since
ASMS51 appends a numeric code to the local label when the macro is expanded. Furthermore, the next use of the
same local label receives the next numeric code, and so on.

The macro above has a potential "side effect." The accumulator is used as a temporary holding place for
DPL. If the macro is used within a section of code that uses A for another purpose, the value in A would be lost.
This side effect probably represents a bug in the program. The macro definition could guard against this by saving
A on the stack. Here's an alternate definition for the DEC_DPTR macro:

%*DEFINE (DEC_DPTR) LOCAL SKIP
(PUSHACC

DEC DPL ;DECREMENT DATA POINTER
MOV A, DPL
CINE A, #0FFH, %SKIP
DEC DPH

%SKIP: POP ACC
)

Repeat Operations

This is one of several built-in (predefined) macros. The format is
%REPEAT (expression) (text)
For example, to fill a block of memory with 100 NOP instructions,

%REPEAT  (100)
(NOP
)
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Control Flow Operations

The conditional assembly of section of code is provided by ASM51's control flow macro definition. The format is

%IF (expression) THEN (balanced_text)
[ELSE (balanced text)] FI

For example,

INTRENAL EQU 1 ;1 =8051 SERIAL I/0O DRIVERS
;0 =8251 SERIAL I/0O DRIVERS

%IF (INTERNAL) THEN

(INCHAR: . ;8051 DRIVERS
OUTCHR:

)ELSE
(INCHAR: . ;8251 DRIVERS
OUTCHR:

)

In this example, the symbol INTERNAL is given the value 1 to select I/O subroutines for the 8051's serial port,
or the value 0 to select I/O subroutines for an external UART, in this case the 8251. The IF macro causes ASM51
to assemble one set of drivers and skip over the other. Elsewhere in the program, the INCHAR and OUTCHR
subroutines are used without consideration for the particular hardware configuration. As long as the program as
assembled with the correct value for INTERNAL, the correct subroutine is executed.

ERECKI8051 5 ML H A W] I AR ST RE: 13922829991 STC90CS8AD A% 1T 8051 My WL Cism 325
R ml ESH T AR AR HHL: 0513-5501 2928 /2929 / 2966 FEE: 0513-5501 2969 / 2956 / 2947



FSTCHITMuL: www.STCMCU.com QUM A /BER EME: BhK T (13922809991)  Tel: 0755-82948411  Fax: 0755-82905966

MiZB: CiEE %I

ADVANTAGES AND DISADVANTAGES OF 8051 C

The advantages of programming the 8051 in C as compared to assembly are:
» Offers all the benefits of high-level, structured programming languages such as C, including the ease of
writing subroutines
* Often relieves the programmer of the hardware details that the complier handles on behalf of the
programmer
» Easier to write, especially for large and complex programs
* Produces more readable program source codes
Nevertheless, 8051 C, being very similar to the conventional C language, also suffers from the following disad-
vantages:
* Processes the disadvantages of high-level, structured programming languages.
* Generally generates larger machine codes
* Programmer has less control and less ability to directly interact with hardware

To compare between 8051 C and assembly language, consider the solutions to the Example—Write a program us-
ing Timer 0 to create a I KHz square wave on P1.0.
A solution written below in 8051 C language:

sbit portbit = P1"0; /*Use variable portbit to refer to P1.0*/
main ()
{
TMOD = 1;
while (1)
{
THO = OxFE;
TLO = 0xC;
TRO=1;
while (TFO !=1);
TRO=0;
TFO0 = 0;
portbit = !(P1.70);
b
H
A solution written below in assembly language:
ORG 8100H
MOV  TMOD, #01H ;16-bit timer mode
LOOP: MOV  THO, #OFEH ;-500 (high byte)
MOV  TLO, #0CH ;-500 (low byte)
SETB  TRO ;start timer
WAIT: JNB TFO, WAIT ;wait for overflow
CLR TRO ;stop timer
CLR TFO ;clear timer overflow flag
CPL P1.0 ;toggle port bit
SIMP  LOOP ;repeat
END
326  EFREKINS051H T HLBLIT AT IR AR R 13922829991  STCI0CSSAD RS 1T 8051 B A HLH TR

WARHE: MEECHEBTFARAR &l 0513-5501 2928 /2929 /2966 FEE: 0513-5501 2969 / 2956 / 2947



FSTCEJT M : www.STCMCU.com QG N /BFR & 7k F(13922809991)  Tel: 0755-82948411  Fax: 0755-82905966

Notice that both the assembly and C language solutions for the above example require almost the same number of
lines. However, the difference lies in the readability of these programs. The C version seems more human than as-
sembly, and is hence more readable. This often helps facilitate the human programmer's efforts to write even very
complex programs. The assembly language version is more closely related to the machine code, and though less
readable, often results in more compact machine code. As with this example, the resultant machine code from the
assembly version takes 83 bytes while that of the C version requires 149 bytes, an increase of 79.5%!

The human programmer's choice of either high-level C language or assembly language for talking to the
8051, whose language is machine language, presents an interesting picture, as shown in following figure.

Human language » C (high-level) language
Eg. English, Malay, Chinese Eg. for (x=0; x<9; x++)...
4
Complier
B | Assembly language
- Eg. MOV, ADD, SUB

Machine language
Eg. 10011101 0101010101 | 4 Assembler | |

Conversion between human, high-level, assembly, and machine language
8051 C COMPILERS

We saw in the above figure that a complier is needed to convert programs written in 8051 C language into ma-
chine language, just as an assembler is needed in the case of programs written in assembly language. A complier
basically acts just like an assembler, except that it is more complex since the difference between C and machine
language is far greater than that between assembly and machine language. Hence the complier faces a greater task
to bridge that difference.

Currently, there exist various 8051 C complier, which offer almost similar functions. All our examples and
programs have been compiled and tested with Keil's p Vision 2 IDE by Keil Software, an integrated 8051 pro-
gram development envrionment that includes its C51 cross compiler for C. A cross compiler is a compiler that
normally runs on a platform such as IBM compatible PCs but is meant to compile programs into codes to be run
on other platforms such as the 8051.

DATA TYPES

8051 C is very much like the conventional C language, except that several extensions and adaptations have been
made to make it suitable for the 8051 programming environment. The first concern for the 8051 C programmer is
the data types. Recall that a data type is something we use to store data. Readers will be familiar with the basic C
data types such as int, char, and float, which are used to create variables to store integers, characters, or floating-
points. In 8051 C, all the basic C data types are supported, plus a few additional data types meant to be used spe-
cifically with the 8051.

The following table gives a list of the common data types used in 8051 C. The ones in bold are the specific
8051 extensions. The data type bit can be used to declare variables that reside in the 8051's bit-addressable loca-
tions (namely byte locations 20H to 2FH or bit locations 00H to 7FH). Obviously, these bit variables can only
store bit values of either 0 or 1. As an example, the following C statement:

bit flag=0;
declares a bit variable called flag and initializes it to 0.

ERECKI8051 5 ML H A W] I AR ST RE: 13922829991 STC90CS8ADAF 1T 8051 ¥ fyHlh i 327
R ml ESH T AR AR HHL: 0513-5501 2928 /2929 / 2966 FEE: 0513-5501 2969 / 2956 / 2947




FSTCHITMuL: www.STCMCU.com QUM A /BER EME: BhK T (13922809991)  Tel: 0755-82948411  Fax: 0755-82905966

Data types used in 8051 C language

Data Type Bits | Bytes |Value Range

bit 1 0to 1

signed char 8 1 |-128 to +127

unsigned char 8 1 ]0to255

enum 16 2 [-32768 to +32767

signed short 16 2 [-32768 to +32767

unsigned short 16 2 |0to 65535

signed int 16 2 |-32768 to +32767

unsigned int 16 2 |0to 65535

signed long 32 4 |-2,147,483,648 to +2,147,483,647
unsigned long 32 4 10t04,294,967,295

float 32 4 |£1.175494E-38 to +£3.402823E+38
sbit 1 Otol

sfr 8 1 |0to 255

sfr16 16 2 |0to 65535

The data type sbit is somewhat similar to the bit data type, except that it is normally used to declare 1-bit
variables that reside in special function registes (SFRs). For example:
sbit P=0xDO0;
declares the sbit variable P and specifies that it refers to bit address DOH, which is really the LSB of the PSW
SFR. Notice the difference here in the usage of the assignment ("=") operator. In the context of sbit declarations,
it indicatess what address the sbit variable resides in, while in bit declarations, it is used to specify the initial

value of the bit variable.
Besides directly assigning a bit address to an sbit variable, we could also use a previously defined sfr vari-

able as the base address and assign our sbit variable to refer to a certain bit within that sfr. For example:

sfr PSW = 0xDO0;
sbit P =PSW"0;
This declares an sfr variable called PSW that refers to the byte address DOH and then uses it as the base address
to refer to its LSB (bit 0). This is then assigned to an sbit variable, P. For this purpose, the carat symbol (") is used
to specify bit position 0 of the PSW.
A third alternative uses a constant byte address as the base address within which a certain bit is referred. As
an illustration, the previous two statements can be replaced with the following:

sbit P=0xD0 " 0;
Meanwhile, the sfr data type is used to declare byte (8-bit) variables that are associated with SFRs. The
statement:
sfr IE = 0xAS;

declares an sfr variable IE that resides at byte address ASH. Recall that this address is where the Interrupt Enable
(IE) SFR is located; therefore, the sfr data type is just a means to enable us to assign names for SFRs so that it is
easier to remember.

The sfr16 data type is very similar to sfr but, while the sfr data type is used for 8-bit SFRs, sfr16 is used for
16-bit SFRs. For example, the following statement:

sfr16 DPTR = 0x82;

328  AEkECKMIS0s 1 LB THAF] IR 3 13922829991  STC90CS8AD ARSI 1T 8051 # F5 KL L IHF
WARHE: MEECHEBTFARAR &l 0513-5501 2928 /2929 /2966 FEE: 0513-5501 2969 / 2956 / 2947



FSTCEJT M : www.STCMCU.com QG N /BFR & 7k F(13922809991)  Tel: 0755-82948411  Fax: 0755-82905966

declares a 16-bit variable DPTR whose lower-byte address is at 82H. Checking through the 8051 architecture,
we find that this is the address of the DPL SFR, so again, the sfr16 data type makes it easier for us to refer to the
SFRs by name rather than address. There's just one thing left to mention. When declaring sbit, sfr, or sfr16 vari-
ables, remember to do so outside main, otherwise you will get an error.

In actual fact though, all the SFRs in the 8051, including the individual flag, status, and control bits in the
bit-addressable SFRs have already been declared in an include file, called reg51.h, which comes packaged with
most 8051 C compilers. By using reg51.h, we can refer for instance to the interrupt enable register as simply IE
rather than having to specify the address A8H, and to the data pointer as DPTR rather than 82H. All this makes
8051 C programs more human-readable and manageable. The contents of reg51.h are listed below.

/*
REGS51.H
Header file for generic 8051 microcontroller.

*/
/* BYTE Register */ sbit 1IE1 = 0x8B;
sfr PO = 0x80; sbit IT1 0x8A;
sfr P1 = 0x90; sbit 1EO 0x89;
sfr P2 = 0xAO0; sbit 1TO = 0x88;
sfr P3 = 0xBO0; /* 1E */
sfr PSW = 0xDO0; sbit EA = 0xAF;
sfr ACC = 0xEOQ; sbit ES 0xAC;
sfr B = 0xFO; sbit ET1 0xAB;
sfr SP = 0x81; sbit EX1 0xAA;
sfr DPL = 0x82; sbit ETO 0xA9;
sfr DPH = 0x83; sbit EXO0 = 0xAS,;
sfr PCON = 0x87; /* 1P */
sfr TCON = 0x88; sbit PS = 0xBC;
sfr TMOD = 0x89; sbit PT1 0xBB;
sfr TLO = 0x8A; sbit PX1 0xBA;
sfr TL1 = 0x8B; sbit PTO 0xB9;
sfr THO = 0x8C; sbit PX0 = 0xBS;
sfr TH1 = 0x8D; /* P3 */
sfr 1IE = 0xAS,; sbit RD = 0xB7;
sfr 1P = 0xBS; sbit WR 0xB6;
sfr SCON = 0x98; sbit T1 = 0xBS5;
sfr SBUF = 0x99; sbit TO = 0xB4;
/* BIT Register */ sbit INT1 0xB3;
/* PSW */ sbit INTO 0xB2;
sbit CY = 0xD7; sbit TXD 0xB1;
sbit AC = 0xD6; sbit RXD = 0xBO0;
sbit FO = 0xDS5; /* SCON */
sbit RS1 = 0xD4; sbit SMO = 0x9F;
sbit RSO = 0xD3; sbit SM1 0x9E;
sbit ov = 0xD2; sbit SM2 0x9D;
sbit P = 0xDO; sbit REN 0x9C;
/* TCON */ sbit TBS8 0x9B;
sbit TF1 = 0x8F; sbit RB8 0x9A;
sbit TR1 = 0x8E; sbit TI 0x99;
sbit TFO = 0x8D; sbit RI = 0x98;
sbit TRO = 0x8C;
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MEMORY TYPES AND MODELS

The 8051 has various types of memory space, including internal and external code and data memory. When de-
claring variables, it is hence reasonable to wonder in which type of memory those variables would reside. For this
purpose, several memory type specifiers are available for use, as shown in following table.

Memory types used in 8051 C language
Memory Type Description (Size)
code Code memory (64 Kbytes)
data Directly addressable internal data memory (128 bytes)
idata Indirectly addressable internal data memory (256 bytes)
bdata Bit-addressable internal data memory (16 bytes)
xdata External data memory (64 Kbytes)
pdata Paged external data memory (256 bytes)

The first memory type specifier given in above table is code. This is used to specify that a variable is to reside in
code memory, which has a range of up to 64 Kbytes. For example:

char code errormsg[ | ="An error occurred" ;

declares a char array called errormsg that resides in code memory.
If you want to put a variable into data memory, then use either of the remaining five data memory specifiers
in above table. Though the choice rests on you, bear in mind that each type of data memory affect the speed of ac-

cess and the size of available data memory. For instance, consider the following declarations:

signed int data numl;
bit bdata numbit;
unsigned int  xdata num?2;

The first statement creates a signed int variable num1 that resides in inernal data memory (00H to 7FH). The next
line declares a bit variable numbit that is to reside in the bit-addressable memory locations (byte addresses 20H
to 2FH), also known as bdata. Finally, the last line declares an unsigned int variable called num?2 that resides in
external data memory, xdata. Having a variable located in the directly addressable internal data memory speeds
up access considerably; hence, for programs that are time-critical, the variables should be of type data. For other
variants such as 8052 with internal data memory up to 256 bytes, the idata specifier may be used. Note however
that this is slower than data since it must use indirect addressing. Meanwhile, if you would rather have your vari-
ables reside in external memory, you have the choice of declaring them as pdata or xdata. A variable declared
to be in pdata resides in the first 256 bytes (a page) of external memory, while if more storage is required, xdata
should be used, which allows for accessing up to 64 Kbytes of external data memory.

What if when declaring a variable you forget to explicitly specify what type of memory it should reside in, or
you wish that all variables are assigned a default memory type without having to specify them one by one? In this
case, we make use of memory models. The following table lists the various memory models that you can use.

Memory models used in 8051 C language
Memory Model Description
Small Variables default to the internal data memory (data)
Compact Variables default to the first 256 bytes of external data memory (pdata)
Large Variables default to external data memory (xdata)
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A program is explicitly selected to be in a certain memory model by using the C directive, #pragma. Otherwise,
the default memory model is small. It is recommended that programs use the small memory model as it allows for
the fastest possible access by defaulting all variables to reside in internal data memory.

The compact memory model causes all variables to default to the first page of external data memory while
the large memory model causes all variables to default to the full external data memory range of up to 64 Kbytes.

ARRAYS

Often, a group of variables used to store data of the same type need to be grouped together for better readability.
For example, the ASCII table for decimal digits would be as shown below.

ASCII table for decimal digits

Decimal Digit ASCII Code In Hex
0 30H
31H
32H
33H
34H
35H
36H
37H
38H
39H

N} Kool BN No W (U, (NN RUSH B (O ) R

To store such a table in an 8051 C program, an array could be used. An array is a group of variables of the same
data type, all of which could be accessed by using the name of the arrary along with an appropriate index.
The array to store the decimal ASCII table is:

int table [10] =
{0x30, 0x31, 0x32, 0x33, 0x34, 0x35, 0x36, 0x37, 0x38, 0x39};

Notice that all the elements of an array are separated by commas. To access an individul element, an index start-
ing from 0 is used. For instance, table[0] refers to the first element while table[9] refers to the last element in this
ASCII table.

STRUCTURES

Sometime it is also desired that variables of different data types but which are related to each other in some way
be grouped together. For example, the name, age, and date of birth of a person would be stored in different types
of variables, but all refer to the person's personal details. In such a case, a structure can be declared. A structure is
a group of related variables that could be of different data types. Such a structure is declared by:

struct  person {
char name;
int age;
long DOB;
15
Once such a structure has been declared, it can be used like a data type specifier to create structure variables that
have the member's name, age, and DOB. For example:

struct  person grace = {"Grace", 22, 01311980};
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would create a structure variable grace to store the name, age, and data of birth of a person called Grace. Then in
order to access the specific members within the person structure variable, use the variable name followed by the
dot operator (.) and the member name. Therefore, grace.name, grace.age, grace.DOB would refer to Grace's name,
age, and data of birth, respectively.

POINTERS

When programming the 8051 in assembly, sometimes register such as R0, R1, and DPTR are used to store the ad-
dresses of some data in a certain memory location. When data is accessed via these registers, indirect addressing
is used. In this case, we say that RO, R1, or DPTR are used to point to the data, so they are essentially pointers.
Correspondingly in C, indirect access of data can be done through specially defined pointer variables. Point-
ers are simply just special types of variables, but whereas normal variables are used to directly store data, pointer
variables are used to store the addresses of the data. Just bear in mind that whether you use normal variables or
pointer variables, you still get to access the data in the end. It is just whether you go directly to where it is stored
and get the data, as in the case of normal variables, or first consult a directory to check the location of that data
before going there to get it, as in the case of pointer variables.
Declaring a pointer follows the format:

data type  *pointer name;

where
data_type refers to which type of data that the pointer is pointing to
* denotes that this is a pointer variable
pointer name is the name of the pointer

As an example, the following declarations:

int  * numPtr
int num;
numPtr = &num;

first declares a pointer variable called numPtr that will be used to point to data of type int. The second declaration
declares a normal variable and is put there for comparison. The third line assigns the address of the num variable
to the numPtr pointer. The address of any variable can be obtained by using the address operator, &, as is used in
this example. Bear in mind that once assigned, the numPtr pointer contains the address of the num variable, not
the value of its data.

The above example could also be rewritten such that the pointer is straightaway initialized with an address
when it is first declared:

int num;
int  * numPtr = &num,;

In order to further illustrate the difference between normal variables and pointer variables, consider the fol-
lowing, which is not a full C program but simply a fragment to illustrate our point:

int num=7,

int * numPtr = &num;
printf ("%d\n", num);
printf ("%d\n", numPtr);
printf ("%d\n", &num);
printf ("%d\n", *numPtr);
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The first line declare a normal variable, num, which is initialized to contain the data 7. Next, a pointer variable,
numPtr, is declared, which is initialized to point to the address of num. The next four lines use the printf( ) func-
tion, which causes some data to be printed to some display terminal connected to the serial port. The first such
line displays the contents of the num variable, which is in this case the value 7. The next displays the contents of
the numPtr pointer, which is really some weird-looking number that is the address of the num variable.The third
such line also displays the addresss of the num variable because the address operator is used to obtain num's ad-
dress. The last line displays the actual data to which the numPtr pointer is pointing, which is 7. The * symbol is
called the indirection operator, and when used with a pointer, indirectly obtains the data whose address is pointed
to by the pointer. Therefore, the output display on the terminal would show:

7

13452 (or some other weird-looking number)

13452 (or some other weird-looking number)

7

A Pointer's Memory Type

Recall that pointers are also variables, so the question arises where they should be stored. When declaring point-
ers, we can specify different types of memory areas that these pointers should be in, for example:

int * xdata numPtr = & num;
This is the same as our previous pointer examples. We declare a pointer numPtr, which points to data of type int
stored in the num variable. The difference here is the use of the memory type specifier xdata after the *. This is
specifies that pointer numPtr should reside in external data memory (xdata), and we say that the pointer's memory
type is xdata.

Typed Pointers

We can go even further when declaring pointers. Consider the example:
int data * xdata numPtr= &num;

The above statement declares the same pointer numPtr to reside in external data memory (xdata), and this pointer
points to data of type int that is itself stored in the variable num in internal data memory (data). The memory type
specifier, data, before the * specifies the data memory type while the memory type specifier, xdata, after the *
specifies the pointer memory type.

Pointer declarations where the data memory types are explicitly specified are called typed pointers. Typed
pointers have the property that you specify in your code where the data pointed by pointers should reside. The
size of typed pointers depends on the data memory type and could be one or two bytes.

Untyped Pointers

When we do not explicitly state the data memory type when declaring pointers, we get untyped pointers, which
are generic pointers that can point to data residing in any type of memory. Untyped pointers have the advantage
that they can be used to point to any data independent of the type of memory in which the data is stored. All un-
typed pointers consist of 3 bytes, and are hence larger than typed pointers. Untyped pointers are also generally
slower because the data memory type is not determined or known until the complied program is run at runtime.
The first byte of untyped pointers refers to the data memory type, which is simply a number according to the fol-
lowing table. The second and third bytes are,respectively,the higher-order and lower-order bytes of the address
being pointed to.
An untyped pointer is declared just like normal C, where:
int * xdata numPtr = &num;

does not explicitly specify the memory type of the data pointed to by the pointer. In this case, we are using un-
typed pointers.
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Data memory type values stored in first byte of untyped pointers
Value Data Memory Type

1 idata

2 xdata

3 pdata

4 data/bdata

5 code

FUNCTIONS

In programming the 8051 in assembly, we learnt the advantages of using subroutines to group together common
and frequently used instructions. The same concept appears in 8051 C, but instead of calling them subroutines, we
call them functions. As in conventional C, a function must be declared and defined. A function definition includes
a list of the number and types of inputs, and the type of the output (return type), puls a description of the internal
contents, or what is to be done within that function.

The format of a typical function definition is as follows:

return_type function name (arguments) [memory] [reentrant] [interrupt] [using]

{
H

where
return_type refers to the data type of the return (output) value
function_name is any name that you wish to call the function as
arguments is the list of the type and number of input (argument) values
memory refers to an explicit memory model (small, compact or large)
reentrant refers to whether the function is reentrant (recursive)
interrupt indicates that the function is acctually an ISR
using explicitly specifies which register bank to use

Consider a typical example, a function to calculate the sum of two numbers:

int sum (int a, int b)

{
}

This function is called sum and takes in two arguments, both of type int. The return type is also int, meaning that
the output (return value) would be an int. Within the body of the function, delimited by braces, we see that the re-
turn value is basically the sum of the two agruments. In our example above, we omitted explicitly specifying the
options: memory, reentrant, interrupt, and using. This means that the arguments passed to the function would be
using the default small memory model, meaning that they would be stored in internal data memory. This function
is also by default non-recursive and a normal function, not an ISR. Meanwhile, the default register bank is bank 0.

return a + b;

Parameter Passing

In 8051 C, parameters are passed to and from functions and used as function arguments (inputs). Nevertheless, the
technical details of where and how these parameters are stored are transparent to the programmer, who does not
need to worry about these techinalities. In 8051 C, parameters are passed through the register or through memory.
Passing parameters through registers is faster and is the default way in which things are done. The registers used
and their purpose are described in more detail below.
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Registers used in parameter passing

Number of Argument [Char / 1-Byte Pointer| INT / 2-Byte Pointer | Long/Float | Generic Pointer
1 R7 R6 & R7 R4-R7 R1-R3
2 R5 R4 &R5 R4-R7
3 R3 R2 & R3

Since there are only eight registers in the 8051, there may be situations where we do not have enough regist-
ers for parameter passing. When this happens, the remaining parameters can be passed through fixed memory loa-
cations. To specify that all parameters will be passed via memory, the NOREGPARMSs control directive is used.
To specify the reverse, use the REGPARMs control directive.

Return Values

Unlike parameters, which can be passed by using either registers or memory locations, output values must be
returned from functions via registers. The following table shows the registers used in returning different types of

values from functions.

Registers used in returning values from functions

Return Type

Register

Description

bit

Carry Flag (C)

char/unsigned char/1-byte pointer

R7

int/unsigned int/2-byte pointer  |R6 & R7 MSB in R6, LSB in R7

long/unsigned long R4-R7 MSB in R4, LSB in R7

float R4-R7 32-bit IEEE format

generic pointer R1-R3 Memory type in R3, MSB in R2, LSB in R1
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iR C: STC90CSSADRFIE FHLEESHFiE

Absolute Maximum Ratings

Parameter Symbol Min Max Unit
Srotage temperature TST -55 +125 T
Operating temperature (I) TA -40 +85 T
Operating temperature (C) TA 0 +70 T
DC power supply (5V) VDD - VSS -0.3 +6.0 A\
DC power supply (3V) VDD - VSS -0.3 +4.0 \Y
Voltage on any pin - -0.5 +5.5 A%
DC Specification (5V MCU)
Sym | Parameter Sp.eciﬁcation — Test Condition
Min. | Typ Max. | Unit
Vob Operating Voltage 3.8 5.0 5.5 \%
Lrp Power Down Current - <0.1 | - uA 5V
Lo Idle Current - 2.0 - mA | 5V
Iee Operating Current - 4 20 mA | 5V
Vi, Input Low (PO,P1,P2,P3, P4) - - 0.8 \% 5V
Vi Input Low voltage (RESET, XTAL1) - - 1.5 \ 5V
Vi Input High (PO,P1,P2,P3, P4, /EA) 2.0 - - A% 5V
Vi Input High (RESET) 3.0 - - \% 5V
Tows Sinking Current for output low (P1,P2,P3,P4) 4 6 - mA | 5V
| S Sinking Current for output low(PO,ALE,PSEN) | 8 12 mA | 5V
Tom Sourcing Current for output high (P1,P2,P3,P4) | 150 220 - uA 5V
Town Sourcing Current for output high (ALE,PSEN) | 14 20 - mA | 5V
I, Logic 0 input current (P1,P2,P3,P4) - 18 50 uA Vpin=0V
I Logic 1 to 0 transition current (P1,P2,P3,P4) - 270 600 uA Vpin=2.0V
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DC Specification (3V MCU)

Specification .

Sym Parameter - — Test Condition
Min. | Typ | Max. | Unit

Voo Operating Voltage 24 33 3.8 A%

Ipp Power Down Current - <0.1 | - uA 3.3V

| Idle Current - 2.0 - mA | 3.3V

Iee Operating Current - 4 15 mA | 3.3V

Vi, Input Low (PO,P1,P2,P3,P4) - - 0.8 A% 3.3V

Vi, Input Low (RESET, XTALI) - - 1.5 A% 3.3V

Vi Input High (P0,P1,P2,P3) 2.0 - - v 3.3V

Vi Input High (RESET) 3.0 - - \Y 3.3V

TowL Sink Current for output low (P1,P2,P3,P4) 2.5 4 - mA | 3.3V

Tors Sink Current for output low (PO,ALE,PSEN) 5 8 - mA | 3.3V

Towm Sourcing Current for output high (P1,P2,P3,P4) | 40 70 - uA 3.3V

Lo Sourcing Current for output high (ALE,PSEN) | 8 13 - mA | 3.3V

I Logic 0 input current (P1,P2,P3,P4) - 8 50 uA | Vpin=0V

Iy Logic 1 to 0 transition current (P1,P2,P3,P4) - 110 | 600 uA Vpin=2.0V
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MIRD: MEBEM256F BRAMIEE SUEMIR ISR

:/* ——  STC International Limited */
k- ZEEEHE Bk 2006/1/6 0 V1.0 */
;/% ——— STCO0C58AD ZRFIHL AL P& FIRAMIE) $22 - 1k U2 */

:/* —— Mobile: 13922805190 */
. /¥ —— TFax: 0755-82905966 */
/% —— Tel: 0755-82948409 */
:/*% ——— Web: www. STCMCU. com */
(/% ———  KHIRFEFLESTC-ISP Ver 3. 0A. PCBAY F#4mfE T A bitidid —————————- */

/% ——  AEREAERF TR, AR ERAE N TR BB SR R %/
p/% == ARBAESCE A G| SRR, WA SCEFEMAEN TR SR ER LR — #/

TEST CONST EQU SAH
:;TEST RAM EQU 03H
ORG  0000H
LIJMP INITIAL

ORG 0050H
INITIAL:
MOV RO, #253

MOV Rl, #H
TEST ALL RAM:

MOV R2,  #0FFH
TEST _ONE_RAM:

MOV A, R2

MOV @R1, A

CLR A

MOV A, @R1

CINE A, 2H,  ERROR DISPLAY
DINZ R2,  TEST ONE RAM

INC RI

DINZ RO, TEST ALL RAM
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OK_DISPLAY:

MOV PI, #11111110B
Waitl:

SIMP  Waitl

ERROR_DISPLAY:
MOV A, R1
MOV PlI, A

Wait2:
SIMP  Wait2
END
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EEAE T R0, AT OERS A S FEy, HBERFRERBER, HNSYSclk/12 (SYSclkA
RGN EIZ) o Bl thRXDER (P3.0) HN, FIBBALR4FHETXDN (P3.1) i, Ki%k. &
W) S AL B, (RALTE S .

—. F74HC1654 AT N
T S P R T4HC L6569 —ANSAL AT 4 N 1 422 1 H R 1 o

12Cxxx Gl Sl 4l 3l14l13
H G F E

Ole—
I
oo j—
= |le—
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(93]

b

olt—
I

o |—

= lt—

9 b 10 f
P3. 0}« Q < 9 10
! 74HC165 SN pl 74HC165 SINF—
P3. 1 -
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YosT cp 1% st cp
P1.0 A 15 248 16 K 5 2k s 6
— Vee o
| L o T L
N T\

TAHC165E 8L HAT B ANBIM FF . LA/ B N5 (S/L) B R EMKBEEE, FATHRAmRL
Bl B4 4S/L=1, HEreh2Eibug (158D NKETR, RER4EHN, XK
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R, TXD (P3. 1) AE AR AL Bk b i i 5 BT A T4HC165F B A7 ik i 4 N i CPAHIE; RXD
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MOV R7, #05H

MOV RO, #20H
START: CLR P1.0

SETB P1.0

MOV R1, #02H
RXDATA: MOV SCON, #00010000B
WAIT: JNB RI, WAIT

CLR RI

MOV A, SBUF

MOV @RO, A

INC RO

DJNZ  R1, RXDATA

DJNZ  R7, START

; WEBLANAE

;o EE N EIRAMEE [X 1 hE

s HATEANEIRE, S/L=0

s RVFHRATREAIS/L=1
s WESH T, WA TALS165/1 5
s WA TR0, vrElL, AshElod

s RIBUWCGE—M, TEIERE

; JERIbRE, HES N IR

s R

s IEERAMZE X

s AR — AL

s ONEERTE R, 4kt

; SR AR CE BT EAN

¢ RPHRE AT b 2R

T R S AT RO R R IR R AR R T 3 e B, AT SO R
Ko MWELR EUF, 4% LETHEY RN DLTR TR, (I R, A gl

ﬁ‘r%o

—. B74HC164 B HITHRIE O
TAHC164,&80 Bf NI AL 2 A7 a8 R I 74HC164%9 i —ANSAL% i H A3z 0 HL .

trpbds

12Cxxx
1,2
P3.0 =
14
104
P3. 1 7
P1.0

Q,\ Qu QC QI] QIZ
A, B
74HC164
Vee
6nd or R cp

trrbt g

@ Q@ 0 0 e @ o o o o
A B

14— Vee

>
= Yo

74HC164

-

6nd ¢ g cp

7 § ok

/TN

9A 8“
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MR HLEAT O TAETE 7 ROMIRILIRAS IS, B ATEE HP3. 0 (RXD) &, BArif 4k
P3.1 (TXD) 6. FERALETERIIMER T, #4710 RIE G A — A — 7 N 74HC164
o WEFRHIE, BT T4HC164T0 AT il , DR B AT A NG FE LA v AR
BERWAAL, MAER LN 4, ETAHCT6AR 4 H o NN ekt =250 1458, DUEARAE
AT N 45 R P A H O
T2 RAMZE PR X 30H,  31HA PN 28 A3 4T H1 HH T4HC 16447 ¥ th () T2 1%

START: MOV R7, #02H s WEBERENFEITANL
MOV RO, #30H 3 BEEHhERE
MOV SCON, #O0OH s WEHATHITR0

SEND: MOV A, @RO
MOV SBUF, A s BEERAT HRIE R

WAIT: JNB TI, WAIT s —WUEE R R IETE, TEELE
CLR TI
INC RO s BUF—1M 4
DJNZ R7, SEND
RET
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NAME LcdDriver
#include<reg52.h>

- 3fe sfe sk she sk sie s sk sk sk sk ste sfe she she sfe sk ske sk ske sk sk sk sk sk sk st st st sk she sk she sk ske sk sie s sk sk sk ste st sk ste st ske sk ske sk ske sk sieosie sk sk st st ste st sk st sl sk ske sk sk st sk sk sk sk skeoskeskeoskoskokoskosk
s

;the LCD is 1/3 duty and 1/3 bias; 3Com*24Seg; 9 display RAM;

; Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
;Com0: ComOData0: Seg7  Segb  Seg5 Segd  Seg3 Seg2  Segl  Seg0
; ComODatal: Segl5 Segl4 Segl3 Segl2 Segll Segl0 Seg9  Seg8

; ComOData2: Seg23  Seg22 Seg2l Seg20 Segl9 Segl8 Segl7 Segl6
;Coml: ComlData0: Seg7  Segb  Seg5 Segd Seg3 Seg2  Segl  Seg0
; ComlDatal: Segl5 Segl4 Segl3 Segl2 Segll Segl0 Seg9  Seg8

; ComlData2: Seg23  Seg22 Seg2l Seg20 Segl9 Segl8 Segl7 Segl6
;Com2: Com2Data0: Seg7  Seg6b  Seg5 Segd  Seg3 Seg2  Segl  Seg0
; Com2Datal: Segl5 Segl4 Segl3 Segl2 Segll Segl0 Seg9  Seg8

; Com2Data2: Seg23  Seg22 Seg2l Seg20 Segl9 Segl8 Segl7 Segl6

sk sk o s ok ok o sk ok ok ok ok ok R sk ok ok sk ok ok R sk ok ok R sk ok ok o sk ok ok R koK oK R sk ok ok sk ok ok sk ok ok R sk ok ok sk ok ok sk ok ok sk sk ok sk ok Rk ok Rk ok ok
b

;Com0: P370,P3”1 when P30 =P3"1 =1 then Com0=VCC(=5V);
; P370=P3"1 =0 then Com0=GND(=0V);
; P370 =1, P3”1=0 then Com0=1/2 VCC;

;Coml: P372,P3"3 the same as the Com0
;:Com2: P374,P3"5 the same as the ComO

E

sbit SEG0O =P0"0
sbit SEG1 =P0"1
sbit SEG2 =P0"2
sbit SEG3 =P0"3
sbit SEG4 =P0"4
sbit SEGS =P0"5
sbit SEG6 =P0"6
sbit SEG7 =P0"7
sbit SEG8 =P170
sbit SEG9 =PI1"1
sbit SEG10 =P1"2
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sbit SEG11 =P1"3
sbit SEG12 =P1"4
sbit SEG13 =PI1"5
sbit SEG14 =P1"6
sbit SEG15 =P1"7
sbit SEG16 =P2"0
sbit SEG17 =P2"1
sbit SEG18 =pP2"2
sbit SEG19 =P2"3
sbit SEG20 =P2"4
sbit SEG21 =P2"5
sbit SEG22 =P2"6
sbit SEG23 =P2"7

« 3 s sk sk sk sk sk sk sk sk sk ste st sk sk s sk sk sk sk sk sk ki sk sk ste sk st sk sk sk sk sk sk sk sk stk sk sie sk ste st sk sk sk sk sk sk sk sk sk sk skoske sk sk sk sk sk sk s sk sk sk skt sk skosko kot ke skeskoskoskoskoskosk
H

;======[nterrupt
CSEG AT 0000H
LIMP start
CSEG AT 000BH
LIMP int_t0
register

lcdd_bit SEGMENT BIT

RSEG lcdd bit

OutFlag: DBIT 1 ;the output display reverse flag
lcdd_data SEGMENT DATA

RSEG lcdd_data

ComOData0: DS 1
ComODatal: DS 1
ComOData2: DS 1
ComlData0: DS 1
ComlDatal: DS 1
ComlData2: DS 1
Com2Data0: DS 1
Com2Datal: DS 1
Com2Data2: DS 1
TimeS: DS 1
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t0 int SEGMENT CODE

RSEG 0 int

USING 1
;*****************************************************************
;TimeO interrupt
;ths system crystalloid is 22.1184MHz
;the time to get the TimeO interrupr is 2.5mS
;the whole duty is 2.5mS*6=15mS, including reverse
ok sk sl ok sl ol kol ok sl ol ok sl ol ol ok ol ok ol o
int_t0:

ORL  TLO,#00H

MOV  THO,#0EEH

PUSH ACC
PUSH PSW
MOV  PSW,#08H
ACALL OutData
POP PSW
POP ACC
RETI

;======SUB CODE

uart_sub SEGMENT CODE

RSEG uart_sub

USING 0
;******************************************************************
;initial the display RAM data
;if want to display other,then you may add other data to this RAM
;Com0: ComOData0,ComODatal,ComOData2
;Coml: ComlData0,ComlDatal,ComlData2
;Com2: Com?2Data0,ComODatal,Com(OData2
;*******************************************************************
InitComData: ;it will display "11111111"

MOV  Com0OData0, #24H

MOV  ComODatal, #49H

MOV  ComOData2, #92H
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MOV  ComlData0, #92H
MOV ComlDatal, #24H
MOV  ComlData2, #49H
MOV  Com2Data0, #00H
MOV Com?2Datal, #00H
MOV  Com2Data2, #00H
RET

s sk ok sk ok ok o sk ok ok ok ok ok ok R sk ok ok sk ok ok R sk ok ok R sk ok ok sk ok ok R sk ok ok R sk ok ok ok sk ok Rk sk sk ok sk sk ok sk ok Rk kR Rk ok Kk
9

;reverse the display data
« 3 sfe sfe she sk sie sk sk sk sk sk st sfe st she she she sk ske sk sk sk sk sk sk sk st ste st she sk sk sk ske sk sie st sk sk sk sk ste st ste sk she sk ske sk ske sk sk sk sk sk sk ste st skeoskeoskeoskoskokokoskokok
b

RetComData:
MOV RO, #ComOData0 ;get the first data address
MOV R7, #9
RetCom_0:
MOV A, @RO
CPL A
MOV  @RO, A
INC RO
DINZ R7, RetCom_0
RET

Lskskokokok sk ok ok sk ok okok sk ook ko sk sk ok okok sk okokok sk okok sk okokok kool sk okok sk kokok kool kR ko okok kR kR kok K
2

;get the display Data and send to Output register

sk sk ok ok sk ok ok ok sk ok ok sk ok ok R sk ok ok sk ok ok sk ok ok R sk ok ok sk ok ok R sk ok ok R sk ok ok sk ok ok ok sk ok ok sk sk ok sk ok ok sk ok ook sk ok ok Rk ok
9

OutData:

INC TimeS

MOV A, TimeS

MOV  P3, #11010101B ;clear display,all Com are 1/2VCC and invalidate
CINE A, #01H, OutData 1 ;judge the duty

MOV PO, ComOData0

MOV Pl, ComODatal

MOV P2, ComOData2

INB OutFlag,OutData_00

MOV  P3, #11010111B ;Com0 is work and is VCC
RET
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OutData_00:
MOV P3, #11010100B ;Com0 is work and is GND
RET
OutData_1:
CINE A, #02H,OutData 2
MOV PO, ComlData0
MOV Pl, ComlDatal
MOV P2, ComlData2
INB OutFlag,OutData 10
MOV  P3, #11011101B ;:Com1 is work and is VCC
RET
OutData_10:
MOV P3, #11010001B ;:Com1 is work and is GND
RET
OutData 2:
MOV PO, Com2Data0
MOV PI, Com?2Datal
MOV P2, Com2Data2
INB OutFlag,OutData 20
MOV P3, #11110101B ;:Com?2 is work and is VCC
SIMP  OutData 21
OutData_20:
MOV P3,#11000101B ;Com2 is work and is GND
OutData 21:
MOV TimeS, #00H
ACALL RetComData
CPL  OutFlag
RET
;======Main Code

uart_ main SEGMENT CODE
RSEG uart_main
USING 0
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start:
MOV SP#40H
CLR  OutFlag
MOV  TimeS,#00H
MOV TLO,#00H
MOV THO#0EEH
MOV TMOD,#01H
MOV IE#82H
ACALL InitComData
SETB TRO
Main:
NOP
SIMP Main

END
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Options for Target Target 1' / m
Targetl Dutputl Listing@lﬁﬁl I EL51 Loeate I EL51 Mi=e I Debug I

— Freproceszzor Symbols

sfine: Il

wdefine: I

— Code Optimizatien

Warnings I'ﬁ'arninglevel z LI

evel: {9 Common Bloeck Subroutines LI

Bits to round for float |3 VI
mphasis: I i I Global Register Colorin
mphazis! |Favor size |/ E 5 [v Interrupt wectors at a (00000

Lirker Code Fgoli . P £ ACALL
L Lisker Cuds Froklng Guae il / ) [~ Keep wariables in order

[~ Dor' t use absplute register accesses

|

[w Enable AHST integer promotion rul

=

Include I
Faths

_ |
Mise I /

Control=

Compiler
control
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OFTIMIZE (3, IZE) BROWSE DEBUG OBJECTEXTEND -

/ : iRE V B | Defanlts

3. LA KA, IBAAEF?
4. gify “BE” Ja, BRI
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4 ZEEY MESTRPER STREAN FMIEERINEmRE)

500 BR MRS RERCEIAREPL/PLIERTEIREEISP
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s
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In—AN2SH%, AN, STC-ISP. exesx kb3, FAIAKRI%HE Ui s
12H, 34H, 56H, 78H, 0ABH, OCDH, OEFH, 12H, 34H, 56H, 78H, OABH, OCDH, OEFH
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IXFESTCIOCSBADRFNBE A MU EAE T “MEH/1B17H/H 8 LT HINEE”
6. LA NELF RS, FTIFSCHR. Lo TE A U P R B AR OCE T, R AR BT,
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BEX TEETRERF (LI FETEH)

/* */
/* --- STC MCU International Limited */
/% - JRSTC 1T KAV R HL F ARSI E LN Hommmmmeeeo- */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
AL S el i PR Ao 1R 1 — *
e Eia T e e R o e SE S e I — +/
/* */
/¥%FSTCIOCS8AD R B i ML,  1HIE 44 55 R ] [ 45 ol ——————— */

#include <reg51.h>
#include <instrins.h>

sfr IAP_ CONTR = 0xc7;
sbit MCU_Start Led =P1"7;

#define Self Define ISP Download Command 0x22

#define RELOAD_COUNT 0xfb //18.432MHz,12T,SMOD=0,9600bps
//#define RELOAD_COUNT 0xf6 //18.432MHz,12T,SMOD=0,4800bps
//#define RELOAD_COUNT 0Oxec //18.432MHz,12T,SMOD=0,2400bps
//#define RELOAD_COUNT 0xd8 //18.432MHz,12T,SMOD=0,1200bps

void serial port initial(void);

void send UART (unsigned char);

void UART Interrupt Receive(void);
void soft reset to ISP_Monitor(void);
void delay(void);

void display MCU_Start Led(void);

void main(void)

{
unsigned char i =0;
serial port_initial(); //Initial UART
display MCU_Start_Led(); //Turn on the work LED
send UART(0x34); //Send UART test data
send UART(0xa7); // Send UART test data
while (1);

b
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void send UART (unsigned char 1)
{

if (k == Self Define ISP_Command)

//Disable serial interrupt
//Clear TI flag

//send this data

/Iwait for the data is sent
//clear TI flag

//enable serial interrupt

//check the serial data

//delay 1s
//delay 1s

soft reset to ISP_Monitor();

ES=0;
TI=0;
SBUF =1i;
while (ITT);
TI=0;
ES=1;
H
void UART Interrupt)Receive(void) interrupt 4 using 1
{
unsigned char k= 0;
if (RI)
{
RI=0;
k = SBUF;
{
delay();
delay();
H
H
if (TT)
{
TI=0;
H
H

void soft reset to ISP_Monitor(void)

{
IAP_CONTR = 0x60;

//0110,0000 soft reset system to run ISP monitor

}
void delay(void)
{
unsigned int j = 0;
unsigned int g = 0;
354  AERECKMI8051 8 R LT A F] I 4 RS8R 13922829991  STC90CS8AD A% 1T 8051 H FrHLrfScis g
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for (j=0; j<5; j++)

{
for (g=0; g<60000; g++)
{
_nop_();
_nop_();
_nop_();
_nop_();
_nop_();
}
}

}

void display MCU_Start Led(void)
{

unsigned char i =0;

for (i=0; i<3; i++)

{
MCU_Start Led =0;
dejay();
MCU_Start Led=1;
dejay();
MCU_Start Led = 0;
H

//Turn on work LED

//Turn off work LED

//Turn on work LED
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MisRI: Gn{a] SRMANIRAR 53 FR 44
L1 nfa] 3R

WRENZEARINEE RN, R RS, THEUR, SMRITICH, s _EiC
Ko BT ARG KT, IEH -3 R AT PR
TEL: 0755-82948411, 82948412
FAX: 0755-82905966

BN HERIE: © T AREEINTAE X H H 67w,
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L2 R 5TEHHLA

IEREAL T B IR TE —

STC MCU 43 #H AL 45—

25 I ELS T A PR A\ STC MCU 1ERI 7341 IR E
TR
AN AFR: R IEE S A R A A
Bi'5: 320601570349167
K5 840162240308091001
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RN STC MCU 145 N——1k 7Kk P
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