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PO ) 20 =3 P2. ADC4/P1A]5 36=1P0.3
P0.0 LQFP-44 P21 ADC5/P1.5 6 - 351P0.4
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. } PO.
ADCO/T2/P1.0 T PAO 1613 6ng ADCWTXD/%; E 3 5 32 % p8,§
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origl,  FTRaE RS ==y
ADearRLS BErsRD INTOP32[—{12 &=+ 20 1PSEN/P4.4
: o 42 P36/WR TIP3 13 & 28 1P2.7
N LD O N~ 0O TO/P3.4 14 \_q 276pP26
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1.9 STC90C58ADARFHE K HFHERTE
FITAG st 235 71 20 18 75 A2 BR P RoHS 2R

LQFP-44 J5 35 R ~1 A

LQFP-44 OUTLINE PACKAGE

| D (12mm) o
P D1 (10mm) -
< - - > VARIATIONS (ALL DIMENSIONS SHOWN IN MM
nnnnannnanan 1 SYMBOLS| MIN. | NOM | MAX.
% S A - - 1.60
1 O 133 Al 0.05 - 0.15
—
= — A2 135 1.40 1.45
— g cl 0.09 - 0.16
— — D 12.00
: — w w
— — D1 10.00
g — E 12.00
= — El 10.00
\ /J \ A e 0.80
I y A b(w/o 0.25 0.30 0.35
2ifl 22 plating)
L 0.45 0.60 0.75
e
L1 1.00REF
0° 0° 3.5° 7°

T}
N
o

Al

GATE PLANE 4_ iy . vy _
SEATING PLANE T A
90

-
>

A

»
>
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PDIP-40 OUTLINE PACKAGE

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

< SEATING
\4 PLANE

4 ) r}

€

.bl
100mil
b

o e SYMBOLS DIMENSIONS IN INCH
MIN NOR | MAX
A - - 0.190
Al 0.015 - 0.020
A2 0.15 | 0.155 | 0.160
C 0.008 - 0.015
D 2.025 | 2.060 | 2.070
E 0.600 BSC
E1l 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
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PLCC-44 5} %& R~
PLCC-44 OUTLINE PACKAGE

[ He(17.526mm) AL
E(16.586 Ao |
< ( mm) > A2 »
17 7
alnininininininlinlnis 1
A | o 'Y
18 6 E
O ul i
g s ?ET
0 T
d O §| §
O -Q-Ell o & i 3
: e
O 0 o] 2
0 i B
O il
28 140 y o A
OO0 OO y =
29 39 7y
L o
| v
% A ﬂ
A Po—- | NEm
Seating Plane DIMENSIONS IN
symeoLs | P'MENSIONS 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 - 0158 || 3.734 - 4.013
bl 0.026 0.028 0.032 0.660 0.711 0.813
b 0.013 0.017 0.021 0.330 0.432 0.533
c 0.007 0.010 0.0013 0.178 0.254 0.330
D 0.650 0.653 0.656 16.510 | 16.586 | 16.662
E 0.650 0.653 0.656 16.510 | 16.586 | 16.662
0.050BSC 1.270BSC
Gd 0590 | 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

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



STC90C58AD # 41l #. Jr il 4 e B 5 P www.STCMCU.com  $ R 3 #$QQ:800003751  STC — &xBkix K 80515 )1 WLk it A ]

PQFP-44 $535 ]~
PQFP-40 OUTLINE PACKAGE

< D(13.2mm) > .
< D1 > "
44 34
EEEEREELE: T
1 1 O 133
| - - - -
o = ] —
= = 2 T
T = § L
= = T
== S T
1o 23 L1
A / -
TELLELEELE: ' S
12 22

I | |020MIN
0°MIN
= IS}

S

\ ¥V _ GATE PLANE

——— 1 SEATING PLANE

Llg o°
C 16 DETAILA
SYMBOLS | MIN. | NOM | MAX. NOTES:
A _ _ 2.70 1.JEDEC OUTLINE:M0-108 AA-1
Al 0.25 | - | 0.50
o 50 1200 220 2.DATUM PLANE [M] IS LOCATED AT THE BOTTOM
/N /N\[bo plating ] 0.25 | 0.30 | 0.35 OF THE MOLD PARTING LINE COINCIDENT WITH
5 500 113 20 11510 WHERE THE LAED EXITS THE BODY.
D1 9.9 | 10.00 ] 10. 10
B ERTIEERTIRERT) 3.DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD
o 59 Tio 001010 PROTRUSION. ALLOWABLE PROTRUSION IS 0.25mm
L 0.73 | 0.88 | 0.93 PER SIDE. DIMENSIONS D1 AND E1 DO INCLUDE
N 0.80 BSC MOLD MISMATCH AND ARE DETRMINED AT DATUM
PLANE| H |
" 11,
C 0.1 ]0.15] 0.2 4.DIMENSION b DOES NOT INCLUDE DAMBAR
UNIT:mm PROTRUSION.
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1.10 PERE R LRI $hxToMF BB LGRS (EMI) — = K #&Te
1. 2% IEALERS S

STCI0C58AD R FIB051HL AL ™ FERAMA #L K 28 EALEH HH FFk IR A 748 (R'S)
AUXR : Auxiliary Register (R 5)

Mnemonic | Add bit B7 B6 | B5 | B4 | B3 | B2 B1 BO Reset Value
AUXR 8EH | name | UART_P1 - - - - EXTRAM [ ALEOFF | xxxx,xx00
B EALEE S (B RGBS %, CIEF)
sfr AUXR = 0Ox8e; /% FEBJAUXR B A7 AL */
AUXR = 0x01;

/% ALEOFF{Z & 1, 25 1EALE(E S, 1T KRG RIEMIYERE, B A7 G N0, ALE(S 5 1E 4 iy Hix/
2 LALEE S (N RBIES % ILES)
AUXR  EQU 8Eh - BRAUXR DATA  8Eh
MOV AUXR,  #00000001B JALEOFFALE “17 , 28 IEALE(E S,
R T RGHIEMTTERE

2. HNEREHEPERE R, 6THER: 418051 A ANHLEL A W12/ 4h, W STCH 1458 7
8051 B HIAE ISPREE LI BN AUHiH (ROTHR, ML E e &) , K8 Hl
ANERES BT B — 2, B B R A AL Bt 4h SR T30

3. B ML R B IR 17 28 1 25 BARAIG—2F  ZE ISP AR T I 0SCDN & A 1 /2gain ] LA AL
PR PR ARK 0 A AL b i A0 20 o) 0 T g ), (B R AR i R AR R B AN B i T 16MHz . B/ LAh
TR EAZE 1 6MHzZ N, AEOSCDNR A1/2 gain, B R FFEREMT, 16MEL % Ffull gain.
WFRAIR | BT | B | T e e O

s /’ Mok FEFIL/2M% CEIeMLL F D
— — SHE. T M 2% AT -y oL
V] RS EA e | ‘ Ak ORI APEAE CARB6MEL FAE D

7] Bt ARELE W !
V] I8Py FREEANET A

[T vERY

[T T mmimy, r1urr L. LA uA By g e

| TR T A P2 FRRERR A FEEFRINE | ‘

1.11 #B{LIh3E——STC90C58AD R FIE K H
1. FEEAER.
HWATHFE < 0. Luh, W] ANPGRS, PRIhRE G, 4ePUTRER

2. J‘_EI%IVE*?::EQ
HAITHFE 4mA - TmA

3. e UL ICAT A i e i, 3 KR m?%ﬁg%/ﬂﬂ LR GE S AEHE B %
X STCBYRFIRYRINFERN P, (NFFRRRN, ZREXNIF (FER)
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=2 = 7L~ o i 3

28 ENREBER

21 811

STCO0C58AD R4 H i HLA 4R E 1 7 HMEBRSTEIIE AL, BA-EA, HEEA/ i
g, BIMELL.
2.1.1 4MNERRSTSIBIE L

ANERST 5| A2 A7 5t & AR ] RST 5| At N — 52 95 B i A A0 kv, AT S B WL &2
£7 o F4RSTE A7 s IR 4 EE 2 /0 24N Bl N 1 0us S5, SR WL HE N AR, J4RSTH 4
JRIRL [ P I, B LS R R AR S M P FE 7 X A0000HAN - 46 1E # TAF .

2.1.2 RHEEA

HRP N HBEFEEIT IR YT, A SERERTER, TELHPRIRGTREN (FJE3)
2, fEGE8051 B i WL TR AF bR SR ThRE, FH 7 A SRR S B, S Pl R
JRAT . BRSTCHTHE H 3 55 U805 LAR H5 7% 1 2R 39N T ISP_CONTRAFIA I RE 7 A7 2%, SLIL T
ThRE. HP R 75 S A i 1SP_CONTREFIA Th e 25 47 4 11 . 9 7 SWBS/SWRST il il LA & 4t
ST .

ISP_CONTR: ISP/IAP#zHil| 751745
SFR Name | SFRAddress | hit | B7 B6 B5 | B4 [ B3| B2 Bl BO
ISP_CONTR E7H name| ISPEN | SWBS [SWRST| - - | w2 | wrti | wro

ISPEN: ISP/IAPIIHE SLVFA7
0: ZX1LISP/IAPEE/ 'S /#:Data Flash/EEPROM;
1: FCVFISP/IAPEL/ 5 /#4:Data Flash/EEPROM .
SWBS: A FEMN N R X 5 50(0), &£ MMISPREF X a5h(1). EH5SWRST B AL &
s
SWRST: 0: A#fE; 1: PAEBRMRFEEN, WHNEZE.

s WP AR P IX (AP IX) 314 2 A D04 2 H 2 B2 FHAR 7 X (APIX) FHAEHATRE T 7]
MOV ISP_CONTR, #00100000B ;SWBS = 0 (i&#APIX), SWRST = 1(3kE A7)

s MRS ISP IR 1A% 7 X B AL 13 2 FH P SR P X (APIX) HHAG AT FE T

MOV ISP CONTR, #00100000B ;SWBS = 0(i&FEAPIX), SWRST = 1 (% fr) -
s WHH P SRR P IX (AP LX) 1A 52 A7 I D48 2] R SR ISP #2755 X IF 4 AT R 7 7
MOV ISP_CONTR, #01100000B ;SWBS = 1 (i£FISP[X), SWRST = 1(3KE A7)

s MRS ISP 18R 7 XA AL B RS0 ISP #5487 X G PATFE P

MOV ISP_CONTR, #01100000B ;SWBS = 1 (#%#¢ISPIX), SWRST = 1 (% Efr) -
KEA RN RGRAL, FrA RIS S d = B A W6 ME, 11O awiihil
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213 EHEf/fHBEEN

2 H 5 L R VC CAIR T b Fi A7/ 4t i A2 A7 R B PRGN T TS PR IRE T 38 4R FRL R A B
7. MVCCEFIKE IFH B RN, ZER32768/N 415, FREN /Fim i, ARk
A, S AL/ R A T RE M SR

2.1.4 AI'AWDT)EAL

TR R ERT /MM REFES RSN RGE T, N TBIE “RKREETEEL
T, ZF T4, MCU/CPUREF I K, S ALK A S T/E” , @ L5135 18, iR
MCU/CPU ATE S (IR 1] Y 22 B3R U5 10 5 114, kA WMCUICPUAL TR 50k A, B 1 1 mt 2
HIAMCUICPUS AL, 1 R 40 F B VLT IR AR BT H P 27 .

STCO0C58AD 41| 5 WLt 5133 T LA T I hRE,  (F 5 A HLR Sl St w215 5
/TG . tIhae, AW TR AT Re A7 A¥WDT_CONTR:
WDT_CONTR: % | 14 (Watch-Dog-Timer)$ il 5 77 %3

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

BBV, HEEHN “1 7 I, BHITHES.
CLR_WDT: WDT clear bit. If set, WDT will recount. Hardware will automatically clear this bit.
B IVIIE AL N 1IN, & T R B BEHHR E 30 "I,
IDLE_WDT:  When set, WDT is enabled in IDLE mode. When clear, WDT is disabled in IDLE
B 9“IDLE B0, MBE AR, BIIER R SRR T
HIGEOMZALNS, B VER SFE R AT
PS2,PS1,PSO: Pre-scale value of Watchdog timer is shown as the bellowed table:
B E RS UE, R RPN

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

0] o0 o 2 39.3mS

0] o0 | 1 4 78.6 mS

o] 1] o0 8 157.3 mS

0| 1| 1 16 314.6 mS

110 o0 32 629.1 mS

110 |1 64 1255

1] 1] o0 128 255

T 1|1 256 55
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The WDT period is determined by the following equation 7 | J4f3i Hi i [a] 55
F i s = (12 x Pre-scale x 32768) / Oscillator frequency

BT B N 12MHz:
F 1% s fa] = (12 x Pre-scale x 32768) / 12000000 = Pre-scalex 393216 / 12000000

ps2 | Ps1 | PSO P?r}ﬁe;f%'ﬁe WDT overflow Time @12MHz
0 0 0 2 65.5mS
0 0 1 4 131.0 mS
0 1 0 8 262.1 mS
0 1 1 16 524.2 mS
1 0 0 32 1.0485 S
1 0 1 64 2.0971S
1 1 0 128 4.1943 S
1 1 1 256 8.3886 S
W A11.0592MHz:
F 13k H B TA)= (12 x Pre-scale x 32768) / 11059200 = Pre-scale x 393216 / 11059200
WDT overflow Time
PS2 | PS1 | PSO | Pre-scale @11.0592MHz
0 0 0 2 71.1mS
0 0 1 4 142.2 mS
0 1 0 8 284.4 mS
0 1 1 16 568.8 mS
1 0 0 32 1.1377S
1 0 1 64 2.2755 S
1 1 0 128 45511 S
1 1 1 256 9.1022 S

B EEIANEE TS, ATELES A R I AESTC- TSP A% a HH X & [T HAE Wl R s

M E

WA | g /e | EEmEEER | v

V] {ERERT GRIEEER -
V| R RS AR

V| OH#BAREL S

[V] PIERYT ERANE]

[C] aEgéIFATEF4. 500

[C] T4 BEhAt, BL. OFL. 100/ 0A ] FEEIE RS
[C] Tk T#bF P72 FERHEh: FA FEEFRONE

m

—T0

LM PEREE T VE R g, i A T T
e JUAMCUMT RS & 1 1A 15 1k
ANig: ATATSIALAR 5 LA 14

O EBEMS SRS L
FEHEFLash2e A RISAERE .
T/ o EEHE

P 0 L A T R A ]
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BN IER, 7ESTCH FHEMR EFTAE RN
/*

*/
/* --- STC MCU International Limited */
[* --- {H/RSTCO0C58AD R L Ml & 1M B v o B R -5 A e ------ */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
1* QR ETEFE S FH BAE R P G FERR T, e */
[* WEAERR A L B Ry BT A T STCR R AR T --m - */
/* */

s AR FE T IESTC-ISP Ver 4.86.PCBIY T &g T A FIBE, #5¢0 TARRATEPLO FEIR
B 1 R s HURFE] = (12 * Pre_scale *32768)/Oscillator frequency

WDT_CONTR EQU  OE1H V& Tk
WDT_TIME_LED EQU P15 FH P15 P T S TR R AT
AR I B TR AT R 2R 78 KT (R TR RS 2K e ) K o
WDT_FLAG_LED EQU P17
FPL. THEMIE T H E AL s LT, A s se R N T = AL
Last WDT_Time_LED_Status EQU 00H SRR, TEAEAE T R TR FR R AT (B — UOR A A
; WDTE A7 a] (5T i Oscillator frequency = 18.432MHz) :
;Pre_scale_Word EQU 001111008 IHO, RENE I, TArg=32,  0.68S
Pre_scale_Word EQU  00111101B B0, JHBNE T, T idi=64,  1.36S
:Pre_scale_Word EQU  00111110B HO, RENE I, Ta =128,  2.72S
;Pre_scale_Word EQU  00111111B HO, JBVE T, TisrAngi=256, b5.44S
ORG  0000H
AIMP  MAIN
ORG  0100H
MAIN:
MOV A, WDT_CONTR SR S AR TS AL
ANL A, #10000000B
INZ WDT_Reset WDT_CONTR. 7 = 1, FHIIMIEAL BREZIET IS AT
;WDT_CONTR.7 =0, FHE 7, % JH35), RAMSE G A % NEEYE
SETB  Last WDT_Time _LED_Status ; LA,
s WIGAALE TR 3 H B (R 4R 7R AT RS = 1
CLR  WDT_TIME_LED cEHE AL, REE T R R R AT
MOV  WDT_CONTR, #Pre_scale_Word JAZNE T
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WAIT1:

SIMP  WAIT1

AEAPATAIER) (A1) S5 T 103 2 AL

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

WDT _Reset:
CLR  WDT FLAG_LED

JB Last WDT_Time_LED_Status,

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

Power_Off WDT_TIME_LED

s NTREKFRLAT , R0SEARREAT

AR MRS L T R AT B B VOIRZS AT ¥ E WDT_TIME_LED 47,

A EIREARREUE K, LIS KA
CLR WDT_TIME_LED
CPL Last WDT_Time_LED_Status
WAIT2:
SIMP  WAIT2
Power_Off WDT_TIME_LED:
SETB  WDT_TIME_LED
CPL Last WDT_Time_LED_Status
WAIT3:

VKR T AR A5 A 1 S AT
T TS R TR AT 0B — VOR A BUR

AEAPATAE R (FHL) . S8 T 103 =2 AL

s ERSEAR YOI KA 143 S P [ 75 T
DK T VA N TRIR 2 AT (9 _E— IR R R

SIMP  WAIT3 EAPATAES) UML), SRR 1100 E A7
END
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2.15 A BENEMNMRBNEN

SALYE S
o A A o 2= B HL B M PR X 0000H 40 T 46 3k,
WERE T 1AL S
T EHIRESETIIFS | &Ml 248 M P2 R X 0000H AN 46 B #2244
A (R AT ITH PR
i X ISP_CONTR?AF | ’ . T -
2335 )\ 20M 7= 1 B z:ff%,}i%}\ﬂ%)jﬁf%‘IZOOOOHLJHZE.E%#W
N AP
§=X DA
B XTISP_CONTRE | &l RGN RGISPI IR 7 X R AT 2
FERIENGOHT AR |7, KRB SR ISP R A, &%
=X A SO R X AT R
IR . 2 RGN R RSP R X T WA Hh AT FE
AEHEN | RGEdE =
B zgg;gﬁiaa o KRB A NP T B TR, 2
SR R X AT R

EAYSEIF=ENA
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2.2 STCI0C58AD AT B R EHEELR
— X EZHFEEENX, TXFTRER

STCO0C58AD & FI| H WL AT LAIE AT 2R 44 A s DA RS T #E, BTl 2 AR R i
AR, 1B LAERZUR, STCO0C58AD A 41 H A WL MBI THAE /£4mA ~ TmA, 1 f AR R
[ L TR DAL F<0.1uA, 25 PRI X GO B FH AR ) T i M R T 4 f2 2mA.

2 PR AT st A R 2 N p PR 1) A7 2 PCON R AR A7 5 1) . PCONIAF A 45 5 L

—FZ
PCON (Power Control Register) (ANH] {7 F-4k)
SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO
PCON 87H name | SMOD | SMODO POF GF1 | GFO PD IDL

POF: LMfrhibe, EAHLFRE, LmMMERERNT , ol HHAHRO -
STRRTI: BRI LT (AR | B RAMBE RIS G B LR S, TR Y
AT VAR, B RIS AR SR L, AR R

FERIUERE o, P
POF/PCON.4 5 1

\/
SMERF BN AL,
oA TR,
y . SRR A,
¥4POFEO B AR B AL

! !

by R AR SRR

PD: ¥ E 1K, 3k \Power Downfiisl, A p~RHE b W HE~P U 50T B W Al R M B, 3E N3
BRI, B PER, m T ERECPU. SER2S. BT OIS ThREMMHMEIE TR, RE
AN BT gk L TAE . 4 B nT /R e e, R W IR S, REEHATRFER . A
P I EN ISR, R D FE<0.1uA .

IDL: HHEL, #HFANIDLER (FH), BRAEGALCPUMLREF, CPUARHATIEA S, HART)
RESP I T 4k TAE, o] BARAal— AN e e .

GF1,GF0 : M@ TAEbREAL P ] DERA .

SMOD, SMODO0: LHJE#HITExR, SHOFR, EHEAMENA.
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221 HEER/(EHER

¥4PD/PCON.1E A1, B LK APower Down ($E ) 15, Rt EaE=R, it
AN ARG, AR ESR, BT EREE, CPU, EmES. B M. BT O%EEILETE,
AN R WAk TAE . n SR A I B gt Fo vV ol = 2R R b, DUMEC A I B R T 4R 2R TR, &
Mz R TR, ARG, BTG IO, SFRs Rk I BE 27 A7 5%) 4 5550 N\ fui v B AT AR
—ZIFPIRE AL,

AL CPU M 4 B A X e Ji 1) 40385 A - INTO/P3.2, INT1/P3.3,INT2/P4.3, INT3/P4.2

FAh, AN AL HAEMCU N F AR = rp b i, A2 57 M i 5 FRIMCURKE AN FH 2 #2721 0000H AR
URIEH TAE.

L R GETE AN WA S ML e A O T, T T 1 HL B B 0 5 P g e LA 5

(I/O &—%—m _Y_' | DX INTx
0.1uF

' Cl []sm@Q
12 ﬂﬁ:‘.“
A /(7 Rl <—— iz s
oA G b =

P78 AL VO LV E S i BN HER /5 LR AOFE R, LI R S RE R ACL TR
FE S HLEE N RS0 1, K42 78 A I/O RIS, T A Bl i F BELR 1 45 it B AR C L
Mo S HURCTHRBURE]/NT0. 8VIRF, &R ITINTX 2™ A4 — N T R Hh i, AT B Blistofs 5
Fi LA st A o

2.2.2 #HERN/IFNERBRGIIERF (CRILCH)

1. CiEF:

/%] FH A1 F T Ro 1) 4 E R i 461 R */
I* */

[* --- STC MCU International Limited */

% - ;R STCOOCSBAD F 1| # F WLt 41 e T MR LS, oo */

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

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

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

* --- Web: www.STCMCU.com */
P SREEAERE e oh A BRSO b 5| AR T */
PUEERE P R B E TRy AT 1 STCRY Bk AR ¥ *

* */

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

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

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

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

shit Not_Power_Down_LED_INT1 =P17; /INot Power-Down wake-up LED indicator on INT1
shit Power_Down_Wakeup_Pin_INTO =P372; [IPower-Down wake-up pin on INTO

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

shit Normal_Work_Flashing_LED =P173; //Normal work LED indicator

void Normal_Work_Flashing (void);
void INT_System_init (void);

void INTO_Routine (void);

void INT1_Routine (void);

void main (void)

{

}

unsigned char j=0;
unsigned char wakeup_counter = 0;

/[clear interrupt wakeup counter variable wakeup_counter

Begin_LED =0; [Isystem start-up LED
INT_System_init (); /lInterrupt system initialization
while(1)

{

}

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

{
Normal_Work_Flashing(); //System normal work
}
Is_Power_Down = 1; //Set this bit before go into Power-down mode
PCON =0x02; //after this instruction, MCU will be in power-down mode
/lexternal clock stop
_nop_();
_nop_();
_nop_();
_nop_();

void INT_System_init (void)

{

1

ITO
ITO
EXO0

=0 /* External interrupt O, low electrical level triggered */
=1; /* External interrupt 0, negative edge triggered */
=1, /* Enable external interrupt 0
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IT1 =0; /* External interrupt 1, low electrical level triggered */
I IT1 =1, /* External interrupt 1, negative edge triggered */
EX1 =1; /* Enable external interrupt 1
EA =1; /* Set Global Enable bit
}
void INTO_Routine (void) interrupt O
{
if (Is_Power_Down)
{
/Ns_Power_Down ==1; /* Power-Down wakeup on INTO */
Is_Power_Down = 0;
Is_Power_Down_LED_INTO = 0;
[*open external interrupt 0 Power-Down wake-up LED indicator */
while (Power_Down_Wakeup_Pin_INTO == 0)
{
/* wait higher */
}
Is_Power_Down_LED_INTO =1;
/* close external interrupt 0 Power-Down wake-up LED indicator */
}
else
{
Not_Power_Down_LED INTO=0; /* open external interrupt 0 normal work LED */
while (Power_Down_Wakeup_Pin_INTO ==0)
{
/* wait higher */
}
Not_Power_Down_LED INTO=1; /*close external interrupt 0 normal work LED */
}
}

void INT1_Routine (void) interrupt 2
{
if (Is_Power_Down)
{
/Ns_Power_Down ==1; /* Power-Down wakeup on INT1 */
Is_Power_Down = 0;
Is_Power_Down_LED_INT1=0;
[*open external interrupt 1 Power-Down wake-up LED indicator */
while (Power_Down_Wakeup_Pin_INT1 == 0)
{

}
Is_Power_Down_LED_INT1=1;

/* close external interrupt 1 Power-Down wake-up LED indicator */

/* wait higher */
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}
else
{
Not_Power_Down_LED INT1=0; /*open external interrupt 1 normal work LED */
while (Power_Down_Wakeup_Pin_INT1 ==0)
{
/* wait higher */
}
Not_Power_Down_LED INT1=1; /*close external interrupt 1 normal work LED */
}
}
void delay (void)
{
unsigned int j = 0x00;
unsigned int k = 0x00;
for (k=0; k<2; ++k)
{
for (j=0; j<=30000; ++j)
{
_nop_();
_hop_();
_hop_();
_hop_();
_hop_();
_hop_();
_hop_();
_nop_();
}
}
}
void Normal_Work_Flashing (void)
{
Normal_Work_Flashing_LED = 0;
delay ();
Normal_Work_Flashing_LED =1,
delay ();
}
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2. ICYRIEFF:
s 3T A S v BT M i AR R L I 1 )

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

;Wake Up Idle and Wake Up Power Down

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

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

/%~ 7S TCOOCSBAD 72 Bl #f WL 1 /15 o T B LR, —-eemmemeeoneeees %/

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

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

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

/* --- Web: www.STCMCU.com */
PR BEAERR A F B S B RN FE */
RS TERR P B EE A B T STCH Bk AR T */

I !

int0_interrupt:

intl_interrupt:

delay:

main:

main_loop:

ORG
AIJMP
ORG

CLR
ACALL
CLR
RETI
ORG

CLR
ACALL
CLR
RETI
ORG

CLR

MOV
MOV
MOV

MOV

MOV
CPL
MOV
ACALL
INC
MOV
SUBB
JC

0000H
MAIN
0003H

P1.7
delay
EA

0013H

P1.6
delay
EA

0100H

A

RO,
R1,
R2,

R3,

A,

A
P1,
delay
R3
A,

A,

#02

#0

R3

R3
#18H

main_loop

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

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

;P1 LED increment mode changed
;start to run program
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MOV  P1, #OFFH ;close all LED, MCU go into power-down mode
CLR ITO ;low electrical level trigger external interrupt 0

; SETB ITO ;negative edge trigger external interrupt 0
SETB EXO ;enable external interrupt 0
CLR IT1 ;low electrical level trigger external interrupt 1

; SETB IT1 ;negative edge trigger external interrupt 1
SETB EX1 ;enable external interrupt 1
SETB EA ;set the global enable

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

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

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

; NOP

; MOV PCON, #00000001B ;Set IDL bit, idle mode (IDL = PCON.0)
MOV P1, #0DFH ;1101,1111
NOP
NOP
NOP

WAITL:

SIMP  $ ;dynamically stop
END

T [ O T R A A KBl 0513-5501 2928 / 2929 / 2966 f£E: 0513-5501 2969 / 2956 / 2947 43



STC90C58AD & 41| 1 ML fi Fa F AR S HE M - www. GXWMCU.com IR S5 Tel 1 13922829991 Hf A Jii [v1] Tel : 13922805190

FIF FHESRMEFIRINAES 725 (SFRS)

STC90C58AD R 41| 1 i WL HIFE T A7-fifh s AN AL HE A7 il 2% 2 % H A7 bk 1. STCO0C58AD %
HIE ALBR BT AT in] | _EFlashfzfig 2 4h, b v] LG [ 64K B A5 A2 )7 77-fifi % . STCI0C58AD
REVH T HLN A 43527 T I Bl A7 fit v, FLAEWERALZ 48 BB 4r S bk 23 (). Y3
RAM (256F77) FI PN B4 FERAM (4096F77) o 734k, STCI0CS8AD F 41 51 F HLids v] LAy [l 7 F
AN TEIBAK BN B A7t 2% o IA T AR 7 A7 A AR A7 25

3.1 IEFFEE

FEFP A e A7 PR . B MRS ZE5 5 . STCI0CS8AD A 41 # i WL AR R T
AK~61K i IFlashfR T 76 28 . STCO0C58AD Z 41 &-Fh B 5 B Fr HLI B P FE B Flash /74 25 1)
Mk R ATR .

Type Program Memory
3FFFH STC90C/LE51AD 0000H~OFFFH(4K)
16K STC90C/LE52AD 0000H~1FFFH(8K)
Program Flash STC90C/LE54AD 0000H~3FFFH (16K)
Memory STC90C/LES8AD 0000H~7FFFH (32K)
(4K~61K) STC90C/LES10AD | O0000H~9FFFH(40K)
0000H STC90C/LE512AD 0000H~BFFFH(48K)
- _ STC90C/LE514AD 0000H~DFFFH(56K
STCO0CSAAD 1y HLEE J#A7-ffi &% STC90C/LE516AD 0000H~F3FFH EGlK;

BANEA G, 2R EEs (PC) AN % 90000H, M O000H 5yt T 48 $ AT R /7
STCOOCSBADH i WL FEAZ | BRI 1 A2 U7 ) 1 P o 3 A7 fh B A2 77 ) AR PP A7 . 24EA
1B R LTI, X T STCOOCE8AD L HLE S6 v I Fr WRE P At as,  APCIY P 7 Fr A A2
FrAffas AL TE RN, RGia AShE R A AMEF 7 45 . LASTCO0CS4AD L FHLAMBI, 44
EAS| I T, BT UL S MY PR R A7 48 AI0000H B T FF A AT RZ 7, 4PCHY Py % it
SFFFHIN 2 4t H Sh% 2 A AR AEf o rP R & o BRI AM R P A7 fif 4% (K3t ik L4000HT T4 o

AN RS FE T I D bl CCRR R T i) A7 FREF AP 2 S s . TERETP A7 fEas
BEAS A — N[ N Dbk, R A SRR B N S, B LIS B Bk BAE M
A I N Ik 2B ATRE T o AR A WO T IR S5 2 N [ Bl 2 0003H, 72 B 4%/ 1H 3
O 7 IR 55 F2 3 AN 11 i hik 2 000B H, #0358 HH W7 1 f v W7 Al 25 F2 7 O N 1 b ik 2 0013H, 5 B 4%
/- ECER L AR IR 45 AR A BN IR 2 001BHES . B8 2 1 FR BT IR 25 F2 5 N 1 stk (e b ) )
DL BB ) R T B o A AR R TN T bk R TR X (R (8275 R, — REAE LN AR
SRR W AR SSFEE, DR, — R v Wi o 7 (1 ik [X SR A7 — S Sk M R 16 4, TR AR
AE T T R 55 2 7 1) 25 18] 50T

T2 Flash 76t 2% 1] R 28 e EmFEHE 5 10 5k LA b, 3w T3 A i RS T A 7 18 1
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3.2 HEFEER(SRAM)

STCO0C54AD # 41 # i HLA Bl A 1 1435277 FTRAM, W] il T-A7TBURE Fe 4R AT 1) o [ 45 SRR it
REHCHE . AR A7 85 AE W AR A R0 9P k2% 8] - A ERAM (25677 747) 1A 4™
JERAM (4096 7-75) - IAh, STCIOCS8AD ZH H i LI 1T LA I 75 Jy Ah™ JiE 164K B A Bl 40475 47
fiti 4% o

3.2.1 NERAM

PERAMBE 256271, AT N3N K128 FTHRAM(S5184t8051%A) . =128FH
RAM (Inte | 7E8052H ¥ & 7 =128 = FIRAM) L FFIR I BE A7 A7 2% X o 128717 I B4k A7 fith 2 B ]
HiEFht ] (Al Fhk . m 1287 TRAMS Rk Th e 25 17 # X S AR R i ok s B, 04
FH80H~FFH, Hihl 25 [A] AR E B, AW RS0, @ AN 8] i 5-4k 5 20 BAIX
Iy. H128FTIRAM K BERIBE -0t ERpkThAE FFae X Hn] B T4k

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

== 7FH
I e St
vml}S%ﬂ (SFRs)
HHERAM 30H 2FH
%(:) [EVASS:
(1087745 20H EEE LG
N ERAM 18H i 17H
TAE4 2
00 10H OFH
4]
43 RAM 08H TAEH 1 o7
oon | LAEL 0
1281 I #RRAM

{1287 T RAMELFRIE FHRAMIX o 3 FHRAMIX. XL ] 73 8 TAE A fF e 4 IX, mifiShkX, H/
RAMIX FHERR X . TAE 2547 2240 [X Mk MOOH~1FHL32B (£ 7%) 870, 4y N4 (B —H M —
M), AT TIEF A4, 95 NR0 ~ R7, (HE T ARMKYE (., &
A TAE AR, ATLUR SIS EEE . RO~R7EW 2%, $Rftasl 2R N1 AR
R . RIS TPSWEE2s P I RSIAIRSOZH & v i€ 4w H I TAE A8 4. W FHPSW
FALBIINH . AT FHE X I M20H ~ 2FHIE 164N 745 80 . 20H~2FH B¢ B AT [ - 3E RAM
BTG PRI AR EL, AT DO B AT — o SRR, 3E12847, Bt B 1 Hb bk v 2
00H~7FH. {7 thhliE F Z00H~7FH, PHIRAMAK 128775 bkt /200H~7FH; MAMRE, —
FHHuhE R, bR b T B AR XA ARk R R — M, T Uk [
— AN, ERFEPE AR BT X . A EBRAMA 1 30H~FFH & 7T 2% F 7 RAMAT HE k.
X.o —ANSALIHERFEET (SP), F TR X . A HLEN )G, HEARIEESPNOTH, &M T
TAEFFAF 2O IRT, R, FH P VIGEAAR T # N0 SPiR BAIME, — ik B 7E80H LA Y 1
JCNH .
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PSW : EFREFEFFR (TA 1)
SFR name | Address |  bit B7 B6 B5 B4 B3 B2 B1 BO
PSW DOH name CY AC FO RS1 RSO ov F1 P

CY : tp&fr. SHATINZIZEN;, YE S EIBTALE AL, BT IRIEE E i s b A (S A,
CY AL JR2Z RO

AC : BECZEENAL . BHATINEEERS, YB3 A, ST IR IE BB E AL, ACHT;
R0 B A AR EACH) H )52 78 T-BCDESINE . Jikis H 1) % .

FO : HPbrEfo0.

RS1. RSO: TAEZFAFasdliEsifr. Fk

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

OV: jithibrEAL.
Bl : fREENL
F1: HFPfeEALL

P o THEFSENL. bR S LA BN EACCH LA B A . 2R B e ACCH 1A
Houar s, WPEL 5 B INERACCH BN B BE (BAH0M) I, PAZA0

MM FE T (SP):

HERRARE & — S E H &7 88 . B HHERR T AE NS RAMBR R IO B . RAEENG,
SPHILEAALOTH, (A3 HEAR 5 L HOSHIE LI 4f, 5 FE08H~1FH S G/l & T TAE S A7 a4
1~3, FHIEFEF BRI EEX, M)A HESPAE B A8 y8OHE FE K HIME N . . STCO0C58AD £
B WL HEAR A& m) AR KA, BIE SR B NHERR S, SPIZEHE K.
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3.2.2 NER RRAM (1132 ERHER, 1B EEINB, AMOVXifa)

STCO0C58ADH AL W BR T B A256F TN HRAMAN, ILEERL 14096 Y &
RAM, Hbhk¥E /2 0000H~0FFFH. 7 [0 PN #3 FERAMA /7 ¥ E AL G805 1 L AL U W] AN 559 FERAM
7 A ], (HRASSEMPOT . P21, P3. 6. P3. THIALE. Y 4aiB=, WY ERAME T
MOVX¥E4V5a, B~ MOVX — @DPTR”Z#“"MOVX @Ri“184Vik. AECIESH, Alff
Fxdatafs B/ RBEIA], 0”unsigned char xdata i=0; 7.

R LA FERAMAR 75 1T LA 1] 52 4 B 75 47 % AUXR (it A8EH) H FIEXTRAMA 425 il o
STCI0CH8AD ¥ B F L8051 B Fr Ml 47 FERAMAS 3 K2 2% (EALEM Rk Th e 2 17 7%

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/ A ERAMAR HY

0: PIEF FRIIEXT RAMA] AFEE.
TEOOHZEFFFHER IC (4096 75) , 48 FIMOVX @DPTR#E 434 1], 3 1000H 1 Hiu kil 2 4]
RSB ) AN AL 2% (57 LO00H . JG) , MOVX @Ri R GEVS ] O0HZEFFH A G

1: External data memory access. #MEBEUIETEMESSTEEL
AMEREARAT AR AP, 25 18 U5 1) PB4 FERAM,  EEFMOVX @DPTR /MOVX @Rif)

A1 FH [ 188052 5 4 Hl
OXFFFF FFFFH
HhE RAM
60KB
Hh RAM
64KB
0x0400
OxOFFF
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
ALEJEVr HH B 52 (¥11/6 S JRATA AT 5 72 1 20 B2, 766 i A e 4y 3 [8 7 11 1/3
o) ESERE)
1: ALE is active only during a MOV X or MOVC instruction.
ALEMMXAEHATMOVX or MOVCHE LI A i 5 5, I b8 Bk 1 AR GER A S IIEMT

UART_P1: 0, £47J5AUXR.7/JUART_P1=0, #: 17 [1/UART7EP3[1[RxD/P3.0,TXD/P3.1]
1, i % E AUXR.7/UART_P1=1, ¥ 547 1/UART MP3 1§14 1|P1 11 [RxD/P1.6, TXD/P1.7]

AN, FEVT YT RRAMZ AT, IR T AR et A P R R B FESTC- TSP 48 o
BHE, RN RAUX-RAMT T, 0 R EIFR
BEHER | gt T e | BEnEEts | T

(V] ERERT G2 = || R FIMCUA B8 3 ERAM
T T RRAMAT

vl e g o

V| MET ERANETFE

] sLERHIFR{EF4. 500

] T4 Bahed, PL 0/PL L A0/ 0A B THEER

[T] TR T2 P38 FERHERS B FEERRIME
] B ENRERINIDS

SR sk A iSRS E _

| TEsmE | Bt || ZEWE
| demmcsElR | | aEsgesh | EEEA(3 3 4

m

RHREIBS % Gl -

;U7 1) YR R TEXTRAM
DR R DY RE A A A R B Qg 7 50

AUXR  DATA  8FH: a3 FIAUXR EQU S8EH5E X
MOV AUXR,  #00000000B;  EXTRAMAiEA707, Hsiz bEENE A ~N70".
SMOVX A, @DPTR/ MOVX @DPTR, A$&4A] U5 il N FH i FEXTRAM

:STCI0C58AD £ 41|y (00H — FFFH, 3£40967 %)

MOVX A, @Ri /MOVX A, @Ri 454 W ELEEVT [ PN B9 & AUEXTRAM
8 FH I FE 4 STCI0CH8AD Z 41 H BE iy Al N 554 & [FJEXTRAM (00H-FFH, 3t
;256F71) ; B T IEXTRAM
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MOV DPTR, #address
MOV A, #value
MOVX  @DPTR, A
SN T AR HOEXTRAM
MOV DPTR, #address

MOVX A, @PTR

STC90CH8AD 2 %]

. WR #address < 1000H, WIZEEXTRAM 72K “0” B, V¥ FAENES, 25 FAESNERT
JEEXTRAM

o R #address >= 1000H, WS 05 3 F4NERYT B HIRAM B61/0 43[a] (1000H——FFFFH)

MAUXRET A7 45 B1 t 147 (RPEXTRAME. 17 B, B35 M 9B b AE 5 5 WA I 64K 4R
17-fit 23 18]

MAUXRE A7 25 (KB t LI 67 (BPEXTRAME. €0° B, Jevjy M4 BE LAE Sl AL 58, 3258 F7E4b
B (KB HE A% 25 18] [0000H-OFFFH, 340967 AUX-RAM) , Hitdik 4% (6] 5#4 H OFFRHE 7415 [ 47 BE_E 7
B HLANER, S5 1 A1 () B A7 2 ).

CiEs:
Fpdatajs B {25 &5 ) B2 5 HL S8 B2 19256 715 AUX-RAM
Fixdatas B {175 &1 0] 50 1 HLAN T 64K 58 2 18]

AR 17 RN ERY R BEXTRAM |, DAR 5
MOV AUXR, ~ #00000010B; EXTRAMFZ AL 15 E N 717, 25 1L 15 [RIEXTRAM, PARG #hoe

AL RS AR & 1 T/083 YA i 2 1% 2 ARAMIX, A I 5 0L A B89 e FUEXTRAM
WHRHNE EA R, KA E N 17, ZEE V5 N YT R AEXTRAMAE AT LA 1.

KREZAE -
HSE A B AUXR 2577 2 B AT BT 2 FIMOVX. @DPTR 4547 0] b P 3554 F@ (I EXTRAM, 83 it
RAMZS 8], H47 7] i AP B 0. SR R G840 7 SRAM, 177 SZBRs FH 25 18]/ 1-1024/256 <7745, ]
A E A SRAMAS 2=, Ehin4y 2:STC62WV256, 1620256, UT6264%%.  HAMNIEFIMOVX A, @Ri
/MOVX @Ri, AFE4-V Ak N &9 8 FIEXTRAM, iX kR A6 7] 2569 A4 BEXTRAM, {H 7] 5
RZ R HLHEE .
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MHREIZE (C BT -
/% Vil 3T FEIEXTRAM %/
/% STC90C58AD Z 414 (O0H-FFFH, 3£40967%5 4 JE [FIEXTRAM) */
/* WA DI RE A A A B (C 1B F 70/

sfr AUXR = 0x8e /UM AN T 5 B AUXREEAS FH 7 BHAUXR */
AUXR = 0x00; /%0000, 0000 EXTRAMAZ{H0, s b SALI A7 N0 */
unsigned char xdata sum, loop counter, test array[2048];

/* KB xdata BIR] BV A SR AIEXTRAM/
/% B Y REJEXTRAM - */

sum = 0;
loop counter 2048;
test array[0] 5;
/% P YT R IEXTRAM */
sum = test array[0];
/% STC90C58AD £ 4] :
W #address < 1000H, JIZEEXTRAM £7y “0” if, Uji)#E FAEN#s, & EAEsT
HB A HEXTRAM
i Httaddress>=1000H, g 25 493 L AMTH R FIRAMELT /0% 7] (1000H-FFFFH)

*/
25 E s a] N R R RIEXTRAM, v

AUXR = 0x02: /% 0000, 0010, EXTRAMGZ %A “17 , 2% 15 [AIEXTRAM, LA BT i g/
BLH P RGIRASMBY R T1/0 5 Rk ZiELZ AR X, B 5N EY R
EXTRAMIZ 45 F A phos, WUk By “17 , 237 b 38 B IEXTRAMEL AT UL 1.

AUXRAZ R B # {74

B RS, @ZEEH “MOV  AUXR, #data” £5, MAEMHSEEFED “8i, 5, AK”
R ANIEAR R, W2, e mBEA e, AR “u, 5, A", 2iEARE]
T B

KT WY FERAM:

— M ANEEAE TSP R PP i st e 158 5 A L P B9 FRRAM, - ERAIIRAT AV e B A S B A2 Se ¥R il
¥ ERAM, 547 J5AUXR. 1/AUXR. EXTRAM = 0, 35 I FH it P9 354 FERAM, T A% K 2«

TETISP 3R P i e 5 TEISP T &R 7 I i £

“ RV IR AT FERAM” AR U7 A NI RERAM
AUXR. 1/AUXR. EXTRAM = 0 T VYT N 3T FERAM SRR BT 18] T FERAM
AUXR. 1/AUXR. EXTRAM = 1 FEAE 1L 0] Y P FERAM FE SRV 0] Y9 FERAM
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STC — 2Bk KI¥I805L . F WLk it /A 7]

STCIOCH8AD R 51| 1 | WL i FERAME /R FE

Dk = STC International Limited */
;/*% ———  STC #h/k*F it 2006/1/6 V1.0 */
;/% —— J#Hzx STCIOCHSADZ A B AL MCU PN #8d FERAME 7R FE */
D)k - Mobile: 13922805190 */
e Fax: 0755-82905966 */
/R — Tel: 0755-82948409 */
Dk = Web: www. STCMCU. com */
/R - RBERFEFAESTC-ISP Ver 3. 0A. PCBAY F#igwf2 LA Filwtisid ————— */
/% - WREAERE P AR, WEERE T v E B T STCR R AR */
P /E- W IR AR X b G| AR Y, B AR SCE R T STCR BTk ARy ————— */
#tinclude <regb2.h>
#include <intrins.h> /% use nop_ () function */
sfr AUXR = 0x8e;
sfr AUXR1 = Oxa2;
sfr P4 = 0xcO0;
sfr XICON = OxeS8;
sfr IPH = 0xb7;
sfr WDT CONTR = Oxel;
sfr ISP DATA = Oxe2;
sfr ISP ADDRH = Oxe3;
sfr ISP ADDRL = Oxe4;
sfr ISP CMD = Oxeb;
sfr ISP TRIG = 0xeb6;
sfr ISP CONTR = 0Oxe7;
sbit ERROR LED= P1°5;
sbit OK LED = P1°7;
void main()
{
unsigned int array point = 0;
/% MR EZH Test array one[2048], Test array twol[2048]%/
unsigned char xdata Test array one[2048] =
{
0x00, 0x01, 0x02, 0x03, 0x04, 0x05, 0x06, 0x07,
0x08, 0x09, 0x0a, 0x0b, 0x0c, 0x0d, 0x0e, 0x0f,
0x10, 0x11, 0x12, 0x13, 0x14, 0x15, 0x16, 0x17,
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0x18, 0x19, Ox1la, 0x1b, Oxlc, 0x1d, Oxle, 0x1f,
0x20, 0x21, 0x22, 0x23, 0x24, 0x25, 0x26, 0x27,
0x28, 0x29, 0x2a, 0x2b, 0x2c, 0x2d, 0x2e, 0x2f,
0x30, 0x31, 0x32, 0x33, 0x34, 0x35, 0x36, 0x37,
0x38, 0x39, 0x3a, 0x3b, 0x3c, 0x3d, 0x3e, 0x3f,
0x40, 0x41, 0x42, 0x43, 0x44, 0x45, 0x46, 0x47,
0x48, 0x49, 0x4a, 0x4b, Ox4c, 0x4d, Ox4e, 0x4f,
0x50, 0x51, 0x52, 0x53, 0x54, 0x55, 0x56, 0x57,
0x58, 0x59, 0xbHa, 0x5b, 0x5c, 0x5d, 0x5e, 0x5f,
0x60, 0x61, 0x62, 0x63, 0x64, 0x65, 0x66, 0x67,
0x68, 0x69, 0x6a, 0x6b, 0x6e, 0x6d, 0x6e, 0x6f,
0x70, 0x71, 0x72, 0x73, 0x74, 0x75, 0x76, 0x77,
0x78, 0x79, 0x7a, 0x7h, 0x7c, 0x7d, 0x7e, 0x7f,
0x80, 0x81, 0x82, 0x83, 0x84, 0x85, 0x86, 0x87,
0x88, 0x89, 0x8a, 0x8b, 0x8c, 0x8d, 0x8e, 0x8f,
0x90, 0x91, 0x92, 0x93, 0x94, 0x95, 0x96, 0x97,
0x98, 0x99, 0x9a, 0x9b, 0x9c, 0x9d, 0x9e, 0x9f,
0xa0, Oxal, OxaZ2, Oxa3, Oxa4, Oxab, 0xab, Oxa’,
Oxas8, 0xa9, Oxaa, Oxab, Oxac, Oxad, Oxae, Oxaf,
0xb0, 0xbl, 0xb2, 0xb3, 0xb4, 0xbb, 0xho, 0xb7,
0xb8, 0xb9, Oxba, 0xbb, Oxbc, 0xbd, Oxbe, 0xbf,
0xcO, Oxcl, 0Oxc2, Oxc3, Oxc4, Oxch, 0xco, 0xc7,
0xc8, 0xc9, Oxca, Oxch, Oxcc, Oxcd, Oxce, Oxcf,
0xdo, 0xdl, 0xd2, 0xd3, 0xd4, 0xdb, 0xdo, 0xd7,
0xd8, 0xd9, Oxda, 0xdb, Oxdc, 0xdd, Oxde, 0xdf,
0xe0, Oxel, Oxe2, Oxed, Oxe4, Oxeb, 0xeb, Oxe’,
Oxe8, 0xe9, Oxea, Oxeb, Oxec, Oxed, Oxee, Oxef,
0xf0, 0xf1, 0xf2, 0xf3, 0xf4, 0xf5, 0xf6, 0xf7,
0xf8, 0xf9, Oxfa, 0xfh, Oxfe, 0xfd, Oxfe, 0xff,
0xff, Oxfe, 0xfd, Oxfec, 0xfh, Oxfa, 0xf9, 0xf8,
0xf7, 0xf6, 0xf5, 0xf4, 0xf3, 0xf2, 0xf1, 0xf0,
Oxef, Oxee, Oxed, Oxec, Oxeb, Oxea, 0xe9, Oxe8,
Oxe7, 0xeb, Oxeb, Oxe4, Oxed, Oxe2, Oxel, 0xe0,
0xdf, Oxde, 0xdd, Oxdc, 0xdb, Oxda, 0xd9, 0xd8,
0xd7, 0xd6, 0xdb, 0xd4, 0xd3, 0xd2, 0xdl, 0xdo,
Oxcf, Oxce, Oxcd, Oxcc, Oxch, Oxca, 0xc9, 0xc8,
0xc7, 0xco, Oxch, Oxc4, Oxc3, 0Oxc2, Oxcl, 0xcO,
0xbf, Oxbe, 0xbd, Oxbc, 0xbb, Oxba, 0xh9, 0xb8,
0xbh7, 0xb6, 0xbb, 0xbh4, 0xb3, 0xb2, 0xbl, 0xb0,
Oxaf, Oxae, Oxad, Oxac, Oxab, Oxaa, 0xa9, Oxa8,
Oxa’, 0Oxab, Oxab, Oxa4, Oxa3, OxaZ2, Oxal, 0xa0,
0x9f, 0x9e, 0x9d, 0x9c, 0x9b, 0x9a, 0x99, 0x98,
0x97, 0x96, 0x95, 0x94, 0x93, 0x92, 0x91, 0x90,
0x8f, 0x8e, 0x8d, 0x8c, 0x8b, 0x8a, 0x89, 0x88,
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0x87, 0x86, 0x85, 0x84, 0x83, 0x82, 0x81, 0x80,
0x7f, 0x7e, 0x7d, 0x7c, 0x7b, 0x7a, 0x79, 0x78,
0x77, 0x76, 0x75, 0x74, 0x73, 0x72, 0x71, 0x70,
0x6f, 0x6e, 0x6d, 0x6e, 0x6b, 0x6a, 0x69, 0x68,
0x67, 0x66, 0x65, 0x64, 0x63, 0x62, 0x61, 0x60,
0x5f, 0x5e, 0x5d, 0x5c, 0x5b, 0xb5a, 0x59, 0x58,
0x57, 0x56, 0x55, 0x54, 0x53, 0x52, 0x51, 0x50,
0x4f, Ox4e, 0x4d, Ox4c, 0x4b, 0x4a, 0x49, 0x48,
0x47, 0x46, 0x45, 0x44, 0x43, 0x42, 0x41, 0x40,
0x3f, 0x3e, 0x3d, 0x3c, 0x3b, 0x3a, 0x39, 0x38,
0x37, 0x36, 0x35, 0x34, 0x33, 0x32, 0x31, 0x30,
0x2f, 0x2e, 0x2d, 0x2c, 0x2b, 0x2a, 0x29, 0x28,
0x27, 0x26, 0x25, 0x24, 0x23, 0x22, 0x21, 0x20,
0x1f, Oxle, 0x1d, Oxlc, 0x1b, Ox1la, 0x19, 0x18,
0x17, 0x16, 0x15, 0x14, 0x13, 0x12, 0x11, 0x10,
0x0f, 0x0e, 0x0d, 0x0c, 0x0b, 0x0a, 0x09, 0x08,
0x07, 0x06, 0x05, 0x04, 0x03, 0x02, 0x01, 0x00

&

unsigned char xdata Test array two[2048] =

{

0x00, 0x01, 0x02, 0x03, 0x04, 0x05, 0x06, 0x07
0x08, 0x09, 0x0a, 0x0b, 0x0c, 0x0d, 0x0e, 0x0f,
0x10, 0x11, 0x12, 0x13, 0x14, 0x15, 0x16, 0x17,
0x18, 0x19, Ox1la, 0x1b, Oxlc, 0Ox1d, Oxle, Ox1f,
0x20, 0x21, 0x22, 0x23, 0x24, 0x25, 0x26, 0x27,
0x28, 0x29, 0x2a, 0x2b, 0x2c, 0x2d, 0x2e, 0x2f,
0x30, 0x31, 0x32, 0x33, 0x34, 0x35, 0x36, 0x37
0x38, 0x39, 0x3a, 0x3b, 0x3c, 0x3d, 0x3e, 0x3f,
0x40, 0x41, 0x42, 0x43, 0x44, 0x45, 0x46, 0x47
0x48, 0x49, 0x4a, 0x4b, Ox4c, 0x4d, Ox4e, 0x4f,
0x50, 0xb1, 0x52, 0x53, 0xb4, 0x55, 0x56, 0xb7
0x58, 0x59, 0xb5a, 0x5b, 0x5c, 0x5d, 0x5e, 0x5f,
0x60, 0x61, 0x62, 0x63, 0x64, 0x65, 0x66, 0x67
0x68, 0x69, 0x6a, 0x6b, 0x6e¢, 0x6d, 0Ox6e, 0x6f,
0x70, 0x71, 0x72, 0x73, 0x74, 0x75, 0x76, 0x77
0x78, 0x79, 0x7a, 0x7b, 0x7c, 0x7d, 0x7e, 0x7f,
0x80, 0x81, 0x82, 0x83, 0x84, 0x85, 0x86, 0x87
0x88, 0x89, 0x8a, 0x8b, 0x8c, 0x8d, 0x8e, 0x8f,
0x90, 0x91, 0x92, 0x93, 0x94, 0x95, 0x96, 0x97
0x98, 0x99, 0x9a, 0x9b, 0x9c, 0x9d, 0x9e, 0x9f,
0xa0, Oxal, Oxa2, Oxad, Oxa4, Oxab, 0xab, Oxa’7
Oxa8, 0xa9, Oxaa, Oxab, Oxac, Oxad, Oxae, Oxaf,
0xb0, Oxbl, 0xb2, 0xb3, 0xb4, 0xbb, 0xb6, 0xb7,
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0xb8, 0xb9, Oxba, 0xbb, Oxbc, 0xbd, Oxbe, 0xbf,
0xcO, Oxcl, 0Oxc2, 0Oxc3, Oxc4, Oxch, 0xco, 0xc7,
0xc8, 0xc9, Oxca, Oxch, Oxcc, Oxcd, Oxce, Oxcf,
0xdo, 0xd1, 0xd2, 0xd3, 0xd4, 0xdb, 0xdo, 0xd7,
0xd8, 0xd9, Oxda, 0xdb, Oxdc, 0xdd, Oxde, 0xdf,
0xe0, Oxel, Oxe2, Oxed, Oxe4, Oxeb, 0xeb, Oxe’,
Oxe8, 0xe9, Oxea, Oxeb, Oxec, Oxed, Oxee, Oxef,
0xf0, 0xf1, 0xf2, 0xf3, 0xf4, 0xf5, 0xf6, 0xf7,
0xf8, 0xf9, Oxfa, 0xfh, Oxfc, 0xfd, Oxfe, 0xff,
0xff, Oxfe, 0xfd, Oxfec, 0xfh, Oxfa, 0xf9, 0xf8,
0xf7, 0xf6, 0xf5, 0xf4, 0xf3, 0xf2, 0xf1, 0xf0,
Oxef, Oxee, Oxed, Oxec, Oxeb, Oxea, 0xe9, Oxe8,
Oxe7, 0xeb, Oxeb, Oxe4, Oxed, Oxe2, Oxel, 0xe0,
0xdf, Oxde, 0xdd, Oxdc, 0xdb, Oxda, 0xd9, 0xd8,
0xd7, 0xdo, 0xdb, 0xd4, 0xd3, 0xd2, 0xd1, 0xdo,
Oxcf, Oxce, Oxcd, Oxcc, Oxch, Oxca, 0xc9, 0xc8,
0xc7, 0xco, Oxch, Oxc4, Oxc3, 0xc2, Oxcl, 0xcO0,
0xbf, Oxbe, 0xbd, Oxbc, 0xbb, Oxba, 0xh9, 0xb8,
0xbh7, 0xb6, 0xbb, 0xbh4, 0xb3, 0xb2, 0xbl, 0xb0,
Oxaf, Oxae, Oxad, Oxac, Oxab, Oxaa, 0xa9, Oxa8,
Oxa?, 0Oxab, 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, Ox6e, 0x6d, 0x6e¢, 0x6b, Oxb6a, 0x69, 0x68,
0x67, 0x66, 0x65, 0x64, 0x63, 0x62, 0x61, 0x60,
0x5f, 0x5e, 0x5d, 0x5c, 0x5b, 0xbHa, 0x59, 0x58,
0x57, 0x56, 0x55, 0x54, 0x53, 0x52, 0x51, 0x50,
0x4f, Ox4e, 0x4d, 0x4c, 0x4b, 0Ox4a, 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, 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
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ERROR_LED = 1;
OK_LED = 1;

for (array point=0; array point<2048; array point++)

{

if(Test_array onelarray point]!=Test array two [array point])

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

3.2.3 A[SMERY BB 64K Bytes (F1) #iE 17k ss

STCO0C58AD R 41 i Fr HLE A ¥ FE64KBAN T EE A7 fifi #s AN/O NI BE S o V5 W] AR EHE A7
it 2 06], WREKRDIE 5 EH L.

MOVXIR A V5 B LA A, 4R EAESNERR A AT R 120485 5 RAMIN, LA L ¥ B9 2
i, DL B R RAE DT I BRI R Sh T e AR I 2L

7 N
e P - | STCO0CE8AD & %1 | 24t
MOVX A @Ri SBEE FAEANER S N ERAM, (SR HLhE) 3N st | 1 12 21
MOVX A,@DPTR (2% F{EAMBII A Y ERAM, (1667 hhl) 16 N Sinds| 1 12 2z
MOVX @Ri,A RInAik B L AEAMBE T Y ERAM (87 hik) 1 12 2/
MOVX @DPTR A |ZUN#ei%iB 48 EAE SN NP ERAM (1647 3 ht) 1 12 2{E
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3.3 $FIRINREF 775 (SFRS)

REER T RE 7 A7 4% (SFR) & FH SRS B 8 & DR Bl AT A 3 . il . M W 000 4% 1) 27 A7 4 AR
B, B MFRIIBERIRAMIX . STCO0CS8AD £ 41 ¥ F LN AR IE Th it 254728 (SFR) 5 Y
i 1287 T RAMBRAU L AR Ry bk Y B, #4 FH8OH~FFH, {HAF#R Th RE a7 47 4 (SFR) 2 E.
eGR4 Vi .

STCO0C58AD F 41| 5. Jr ML Ik T e 27 47 2 44 R S ik Bk G i R R o

0/8 1/9 2/A 3/B 4/C 5/D 6/E 7IF
OF8H OFFH
OFOH B OF7H
0000,0000
OE8H| XICON OEFH
0000,0000
OEOH ACC |WDT_CONR| ISP_DATA |ISP_ADDRH | ISP_ADDRL | ISP_CMD | ISP_TRIG |ISP_CONTR |0E7H
0000,0000 | xx00,0000 | 1111,1111 | 0000,0000 0000,0000 | 1111,1000 | xxxx,xxxx | 000x,x000
0D8H ODFH
0DOH PSwW 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 IP SADEN 0BFH
xx00,0000 | 0000,0000
0BOH P3 IPH 0B7H
1111,1111 0000,0000
0A8H IE SADDR 0AFH
0x00,0000 | 0000,0000
0AOH P2 AUXR1 Don't use 0A7H
1111,1111 XXXX,0xX0
098H| SCON SBUF 09FH
0000,0000 | XXXX,XXXX
090H P1 P1_ADC_EN|097H
1111,1111 0000,0000
088H| TCON TMOD TLO TL1 THO TH1 AUXR 08FH
0000,0000 | 0000,0000 | 0000,0000 | 0000,0000 0000,0000 | 0000,0000 | Oxxx,xx00
080H PO SP DPL DPH PCON 087H
1111,1111 | 0000,0111 | 0000,0000 | 0000,0000 00x1,0000
0/8 1/9 2/A 3/B 4/C 5/D 6/E 7IF
S—— I
—_—
m{i%iﬂ: Kﬂ{jﬁiﬂ:

R AR S BRI A T LU AT AL, ASREWS Bl STERR I ANTT LLBEAT A R A
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7% k| R RS Lsp | HLh
PO Port 0 80H| Po7 | Po6 | Po5 | P04 | PO3 | PO2 | PO.L | PO.O | 1111 1111B
SP HERGARED 81H 0000 0111B
DPTR [DPL|  Bddssr (L) | 82H 0000 0000B
IDPH| st o) |83H 0000 00008
PCON MR H 2 748 |87H [smop|smopo| - | PoF | GF1L | GFo | PD | iDL | 00x1 0000B
TCON SEI SR 247 2% [88H| TFL | TRL | TFo | TRo | 1EL | 11 | 1EO | 1TO | 0000 0000B
TMOD %Hﬁﬁigﬁﬁ%ﬁ 89H [GATE| o | M1 | Mo |GATE| T | M1 | Mo | 0000 0000B
TLO SEI ZROMR8AL % 17 4% |8AH 0000 0000B
TL1 JE B 2 L8 A 27 7 7% |8BH 0000 0000B
THO JE I 2015801 27 f7 A% |8CH 0000 0000B
TH1 SEIN &5 181 75 174 |8DH 0000 0000B
AUXR L ] 8EH|uarTP1| - | - | - | - | - |[EXTRAM|ALEOFF | xxxx xx00B
P1 Port 1 90H| P17 | PL6 | PL5 | PL4 | PL3 | P12 | PL1 | PLO | 1111 1111B
P1_ADC EN | R¥PLX{ENADI | 97H ADCiPl7|ADCiP16|ADCj’15|ADC7P14|ADCﬁP13|ADCﬁPlZIADCiPlllADciPlO 0000,0000
SCON B %4782 |98H | SMO/FE| SM1 | smM2 |[REN | TB8 | RB8 | TI | RI | 0000,0000
SBUF B OHYEZMEE | 99H XXXX, XXXX
p2 Port 2 AOH| P27 | P26 | P25 | P24 | P23 | P22 | P21 | P20 | 11111111B
AUXR1 HBh A 21 A2H [ | er2 | - | | DPs | xxxx 0xx0B
IE il R i ae | ABH| EA | | ET2 | ES | ET2 | EX1 | ETO | Ex0 | 0X00 0000B
SADDR | MLt 4% 61 77 77 2% | A9H 0000 0000B
P3 Port 3 BOH | P3.7 | P3.6 | P3.5 | P3.4 | P33 | P3.2 | P3.1 | P30 | 1111 1111B
IPH AR S5 24 2 A7 85 | BTH [PX3H|PX3H | PT2H | PSH | PT1H | PX1H | PTOH| PX0H | 0000 0000B
IP AR SE 2 ZEAE G |BBH| - | - | PT2 | PS | PT1| PX1 | PTO | PXO |xx00 00008
SADEN | WAL HEASE 25 /7 2% | BOH 0000 0000B
P4 Port 4 COH| - |P46|Pas5|Pas|Pa3|pPa2|pPal| Pso |x1111111B
ADC_CONTR| A/D#EHuyz i 27 8% | C5H | - |ADCisPEEDl|ADC75PEED0|ADC7FL/—\G|ADC7$TART|CH52|CHSllCHSO xxx0,0000
ADC_DATA A/DET%%E%%@%% C6H 0000,0000

=1 840

ADC_LOW2 A/D%%éfi%ﬁ%% C7H XXXX,XX00
T2CON TlmeCrlo(;(t)ruor:terZ caH | TF2| EXF2 [RCLK]TCLK[EXEN2 | TR2 [cr2 | cPiRL2| 4000 0000B
T2MOD |Timer/Counter2Mode|COH| - ] - | - [ - ] [ - [ T20E [ DCEN | xxxx xx00B

P 0 L A T R A ]

HHl: 0513-5501 2928 / 2929 / 2966

f£E: 0513-5501 2969 / 2956 / 2947

57



STC90C58AD & 41| 1 ML fi Fa F AR S HE M - www. GXWMCU.com IR S5 Tel 1 13922829991 Hf A Jii [v1] Tel : 13922805190

™ o
e sk i s LA K FF 5 s 55t
RCAP2L T'mg;;ij’r‘;”f_egvi gjt'gad/ CAH 0000 00008
RCAP2H T'mce;éfuor‘;”;elgﬁ E;igad/ CBH 0000 00008

TL2 Timer/Counter Low Byte| CCH 0000 0000B
TH2 Timer/Counter High Byte| CDH 0000 0000B
PSW FEPRAE T (F % |DOH| cv | Ac | Fo | Rsi | Rso| ov | F1 | P (000000008
ACC EYIIE EOH 0000 0000B
WDT_CONTR| & [ I/ % /7% |EIH| - | - |EN_WDT | cLR_WDT [IDLE_WDT]| Ps2 | Ps1| Pso |xx00 0000B
ISP_DATA | ISP/IAP #iii2rf7es |E2H 1111 1111B
ISP_ADDRH | ISP/IAP =84y kil %5 17 % | E3H 0000 0000B
ISP_ADDRL | ISP/IAP {&807 Ml 75 77 #5 | E4H 0000 0000B
ISP CMD| ISP/IAP fix425ffa: |ESH| - [ - [ - T - | - [wms2]msi]| mso |xxxx x000B
ISP_TRIG | ISP/IAP fix 4 il Zr 4745 | E6H XXXX XXXXB
ISP_CONTR| ISP/IAP¥H%if7as | E7H [ISPEN]SWBS[SWRST] - | - | w2 [wT1] wT0 |000x x000B
XICON A“X"?ry'”terr“pt E8H | Px3 | Ex3 | 13 | 13 | Px2 | EX2 | 1E2 | IT2 {0000,00008

ontrol
B B#F 17 2% FOH 0000 0000B

T AT B R 4B — T X805 1 L ML FH ) — LL 2y (7 2%
1. =it #EE(PC)

FEF BB PCIEMEE LRSI, AR TSFRZ A, PCHK 1667, &% 1T RIEHITE S
AT 75 A7 #s . B AL BB AL S, PC=0000H, 58|55 LR 7 10 F B oC I aa AT 72
Fro

2. 2Ma&(ACC)

RIMEFACCRS05 1Ly WL il fie i I = A7 4%, AT HAFA. W H TS INE AR 82 iz
AN S (PSSR AR

3. BEE#S

BEF 7 s ETE M REIZ R 15 BN2S AR A . MUL ABFE A48 BN 2 AR &7 47 28 B
HISHL TC 75 B, FrfS 160 e F PR 7 A7 AEAT, & F A EBH . DIV AB¥&4 HIB
MRLLA, BEBGRIEHEAT, REBAFBAEBT . ZF R8BI A LA B 12 515 es .
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4. EBFREFPSW)FER
SFR name [ Address |  bit B7 B6 B5 B4 B3 B2 B1 BO
PSW DOH name CcY AC FO RS1 RSO ov F1 P
CY : hrEfr. BATINEEERN, HUfm A BIBTAI A B, BT Ik IE B A AL,
CY N1 A0
AC 1 HERIAEBIAL. WEATINSEEN, MBI AL, BT RIS FB3 AT R B, ACHL;
RZ N0, BB AREACH) B 208 18 TBCOR Ik i S i 5
FO : M &R0,
RS1. RSO: T{E&f7aedliiti®fi. RS, RSO: TAEZAFRRAMERi. W&

RS1 RSO RIS ) TAE S A 2R 41 (RO~RT)
0 0 044 (00H~07H)
0 1 125 (08H~OFH)
1 0 22H (10H~17H)
1 1 34 (18H~1FH)

OV : i thbrEAL.

FO : HFbRENLL

Bl : {REALL

P o &b ESL. ZAsEALIG LRI ZNERACCH LR/ E 2R PE . an iR BN gACCH LHYA
HONEFEL WPEL; 3 B hnssaceH AN ECN B 5 (B350 i, PANO

5. %I ET(SP)

HEAR TR AT — S L 785 . 'E s HHERR TTAE N BERAMBR FH 1 B . KRG E AL,
SPHIMEALAIOTH, (EASHEAR 2 b HOSHIA T T 4f, 5 FE08H~1FH L G/ il & T TAE & /7 2 4.
1~3, EHEREFEH T SR X, B b SPAE 2% Jy80HEL B K B A F . STCI0C58AD %
BB WL HEAR A m) AR K, BDEEE I NHERR S, SPIZRIE K.

6. ##EIESH(DPTR)

454 (DPTR) /& — 1647 & H A 47 %%, HDPL (K847) AIDPH (=5 84%) 2H fig, Huhk 2
82H (DPL, {&-717) FI83H (DPH, 1Ry 45) o DPTRAZ AL Z:805 1AL H Ak — 7] LA B #3047 1617 R AE (1) 25 47
A AT 43 36 DPLYA DPHA% 775 HE 47484 . STCO0C58AD F 41| B Fr HLAT T3 A 1647 (1) %k #4851 DPRTO
AIDPTRI. 1% P AN E 8 F8 41 L [A] — /N bbb 2= (8], m 8 i 8 B DPS/AUXR 1. 0K i 5 LA 15 FH 1)
R FEEr o
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STCI0C58AD A %118051 /Al XU FEEr KPR ThAE A /7 4%

Mnemonic| Add Name 7 6 5 4 3 2 1 | 0 | ResetValue
AUXR1 | A2H |Auxiliary Register 1 | - - - - |GF2| - - |DPS| xxxx,0xx0
DPS DPTR registers select bit. DPTR ZifFasik+¥iv

0: DPTRO is selected DPTROMY %t £

1: DPTRI is selected DPTR1#¥ 3% £%

R F WL AN 16-bi t B MEFE %, DPTRO, DPTR1. 24DPSiE 47 Jy0t, 1% BEDPTRO,
MDPSE AT A LI, HEFEDPTRI.

AUXRIFFIR DN B8 25 A7 2%, AL F-A2HE T, JL A (A7 AN T B A R i A DR 7 ). {5 B FDPSAz
A7 Fbit0, MO AUXRT 2547 2% F INCH 4>, DPSHAH 2 e 3%, 1048 i1 8% F 145 10, R AT S H XY
O FR BT (1 PROE D)4

VSN LSk
BB R IR D BE A7 A E X
AUXR1 DATA  0A2H

MOV AUXR1, #0 - JEIFDPS S50, DPTROAE %%

MOV DPTR, #1FFH . B DPTROA 1FFH

MOV A, #55H

MOVX @PTR, A ¥4 1FFHE 56 B 551

MOV DPTR,  #2FFH - BDPTRON2FFH

MOV A, HOAAH

MOVX @PTR, A K5 2FFHEL G B S 0AAH

INC AUXR1 - JEIDPS A1, DPTR1A %%

MOV DPTR, #1FFH . BDPTR1A1FFH

MOVX A, @PTR ;iEDPTRIZHEFE 448 A M IFFHEA TG N 25, B IN#sAZAE y55H.
INC AUXR1 . IEISFDPS M0, DPTROAE %

MOVX A, @PTR  ;iZDPTROKIAE 4G £14E 7] Y 2FFHEA TG Y N 4%, BN 25AAE J0AAH.
INC AUXR1 . ILIDPS A1, DPTRIA 4%

MOVX A, @PTR ; IEDPTRIZMEIREHTE A 1FFHEA TR N 28, B IN#sAZE y55H.
INC AUXR1 . IEISFDPS M0, DPTROAE 4%

MOVX A, @PTR  ;iZDPTROKIAEHE £14E 7] Y 2FFHEA TG Y N 4%, B IN25AZAE JJ0AAH.
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P45 STCI0CS8ADARFIE K HLEII/OOLEH
41 1/OOBMARMITIERKX KA EN D

VOO &

STCO0C58AD & 41| 5 Fr ML A 1/0 ¥y GHritép4 1) A 2fh TAEEAL. wEXUH O /85 B4 (b
HESO5 1 A ) ANIFIR 4t g . STCI0C58AD Z 41| 4 i WLIIP1/P2/P3/P4 b Mo & A7 Ji5 Jy e
WU /85 Fdr (£4:8051(1/0 1) #=X, POL B EMEREFREE. POO/ERSET B
i, AR Edi B, YEANT/00 RN, FN10K—4. 7K 47 B bH .

STC90C58AD 15V ER - HLITIPO 1 FE FEIAL e K o 1 2mA, AT /O T A FE A B K A6mA
STCIOLESSAD 3V EL Jy ATLIAPO 11 [ E FELIA e K A8mA, AR T/0 11 1 %E FEL I e R A 4mA .

41.1 EWNEO/FBLERGEEE

VAU ] 1 KPR T R 6 A T R T S 7 T B VRS o R A 243
WM LIRS A SRS, A VAN B LR . 243 R O R, B IR B SRR,
TSR 24 KRB . LI TS b s b i B AR I P T

3 Ef @ iEE d, I BRI By “5 bR, MO A7 B3 A St
JILIAT TP o S b R AR ) Fh A v XU 1A 1t Jg Lo A SR — A B0 Hh A LT R 4
BNRFMEN, 85 ROCHTT RS ER AERETRIRA, A TIRIRAN S MRRR NI, A E
WA ZBA 0 P EE LA B A 5 D L FE R 1 TR L R DA

Ho BRI, RN B LR, M OBEN T, M3 RSN, XA
T B A RS B F K B T e T

3 R RARERRON BB A7 . A OB SR OB LRSI, XA E R SR hn A
[ 1 SO IB L5 e, R B SR RIS LN, B E 4T JF 202N LI £ 5] B0 A% 6 359k 44 I
BF BT,

YL 1146 H T B RS

24-CPU
I ol A I

ST
” Gl
Dﬁﬁﬁﬁ—4>m VE FL U AT i 1 2mA
(PO, %y AR
AN H 4
YN e ' %ﬁcﬁm%wgw

YHE LI i HY

T [ O T R A A KBl 0513-5501 2928 / 2929 / 2966 f£E: 0513-5501 2969 / 2956 / 2947 61



STC90C58AD & 41| 1 ML fi Fa F AR S HE M - www. GXWMCU.com IR S5 Tel 1 13922829991 Hf A Jii [v1] Tel : 13922805190

STCOOLES8AD R I #F HLW3Vas 1, Wi R A - AE SN ESVALI, R 247 i A 51 IR
[FIVee, XFEFBHESMITIR M. Fib, @B EAE R A [ 3V BLS| A nsv
LU, WA A 16, ZENBRVE R, BRSO BRSO S R R

HEXUE HT A — ST P FL

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

412 FiREmEEiE PoO LBEEMNEATFRER)

POLI LB AR A T FFIRALR, M4PORMIET/OCIRS, 54MIN10K-4. TKI L3 HBpE, 24P0
B Nk /KR S A R I, R A m b H B

s U E SR R0, TR E TS ER SR, GEN—MER R, XAE
F AT AR e, — W B B A FVee. R ANEA Er BR, FRIRAGT/0 AT 4
HORAS, I B A TR SR A T/0 LR ATV AN T /0 o 3R SR T iz 5 v 1] 1A
A, A A B B R .

TR LA — A TP B %

FEFIA AT RS2 12mA, Hi A

F B B {>C |

HAHE <

T g
Tt (PO _E i R A5 T IR )
R L/01 N FHE = S I
LR GIIRNFIVSVIURECE 27 8E W =) -3 b
A7 T/0 1 FARAZ m e A AR AR AR I, AR, SERRBUA R, B b B — R B
PIN1THI805 L8 A HLIE BE AR T, BRAF AT IR AR w162 5 SL B SR MEIR S, b 1
SE i IR B AR L, BUR AT REIEARXS, IR U E R I E R = JE i1 2124 =
PEFRASERT, FEmbxt 7.
A LESEERAA IR, bz B BEAEOK 1
A7 L8 S AP I AENPN = AR, 3 I r B, LS al & 25 KR, T/0 M 1
EEDNIEEN

USRS IR T, R
KINA L E IXSHLED & Y — AR B A BRIt B BEL, 20 1K BA_E R PR HE B, /b th B
n470RK#E LA L
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4.2 K/ B IRINRE S AR VAR, PAORIEH

XFSTCIOCSSAD & F1| B Fr AL AIPA I )35 1), B 18l % FRIP1/P2/P3 0, FF H¥ymfr Fat,
P4 ECOH.

P4yt R HEAEESh , PA R — eyl Ay SHhk,  Arsibban .
(A - P4.6 P4.5 P4.4 P4.3 P4.2 P4.1 P4.0
o7 Hu ik C7h C6h C5h C4h C3h C2h Cih COh
CiEs:

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

sfr P4 = 0xcO; /*CiE S TR A P4 R R T e &7 A7 we i ik /
shit P40 = 0xcO0; /%CTE S F A BIP4. 0 Iz b dik+/
sbit P41 = Oxcl; /%CYE = T A BHP4. 1AL Hbk+/

shit P42 = 0xc2;
shit P43 = 0xc3;
shit P44 = Oxc4;
shit P45 = 0Oxcbh;
shit P46 = 0xc6;
[* L APAICIE & Mkt 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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CRiES:
P4 EQU  OCOH
P40 EQU  OCOH
P41 EQU  OCIH
P42 EQU  OC2H
P43 EQU  OC3H
P44 EQU  O0C4H
P45 EQU  OCS5H
P46 EQU  OC6H
;LA PAry ik 75 B
P26 BIT  0A6H
ORG  0000H
LIMP  MAIN
ORG  0100H
MAIN:
MOV  SP, #80H
MAIN_LOOP:
MOV A, P4
MOV  PI, A
MOV P4, #OAH
SETB P40
CLR P41
SETB P42
CLR P43
SETB P44
CLR P45
SETB P46
NOP
MOV  C, P46
MOV P26, C
SIMP  MAIN_LOOP
END

;or P4 DATA O0OCOH
;or P40 BIT 0COH
;or P41 BIT 0C1H

; Read P4 status to Accumulator.

; Output data “A”through P4.0 - P4.3
;P40=1
;P41=0
;P42=1
;P43=0
;P44=1
;P45=0
;P46=1

¥F: STCI0C51RC/RD+ / STCIOLE51RC/RD+Z F (P4 O Hu kit 7EESh
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4.3 STCIO0C58AD A% HE FHLALE/PASERIENIZE

STC90CH8AD R 41 B K HLEIP4. S ARI AT AET /010, ol & FHAVEALESS |, BRI & FI{EALE
. WA HEHARP4. 50, FEREFHA SRR ESTC-ISPYRFE S FHALE piniE N AME
P4.5, TEREH PRI AESTC-TSPYmFE A% % BB A B 2 NALE pin. HAREE 1 KT
IN:

V] fEREeT GRIEE)HE -

AN e e | ALEBIF Dy e

| g AR LS T L] Ji?% ALEéiT’EPéL 55@%
7] (IS RIS ANike: ATHSR NALET) BE I

m

V] ALERIF{EF4. 500

R 0 0 = P W0 O [0 =1 M B 3 2

] ™A T iR F1E FERERE R FEEPROME

] RN EFNI S =
HEFlachEHREIGHIERE (PP v

| TEMmE | = | 2EEE
I TINCU3ETR ||EiEf§EEJ]| EEN |3 B~

VBT RS I B
OB Ea SRR THG S
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—_ 1] — 478 &&= 457
4.4 —FhBaR = 155 E B

Vcce

1OK(3 3K~10K) ﬁ

15K (3. 3K ~15K)

W g s, @ion Ed s PHRL(3.3K~10K), Hn AN 4 B PHR1(3.3K~10K),
EIUR2MELELSKEL L.

5 REHEMERSEIVAVEEI/OORE

IV HLEBSVE I (MR, B L3V K UK T 5V, AIZEI41/00 L igE—
AR MR, RRBEIIRH Y. AN IR TR AL TR R LE, T/0 0 B L
SURIT, FTLAEL/0RA R BT SN S IR SI8, T/0DBHALAE. 7V, AT
0. VI B HLEEL/O PR A AR LT

avig Lo i D———DX] Sh AL B

SV Fr WL VSRR RS HH B, B 1IR3V B LR 2 A T 5V, B F—/ANNPN=AMR R
B, BRI

ET/000

5V

10K
3V BL O P g D—

1 SVEEI/OM
2K

STC90C58AD R 5|5V i HLIERES. SVESAERT, ARy1L3. 3VEHARSZA 15V, WK RIKI5V
B HLPO O 25 B8 —AN0~330Q 1) BRI B FH 23,3V AR 1/O 1, AHM 13, 3VERET /00 4hEFin 10K _F
Fi HLPHF3. 3VER I Vee, XFERHLERS. 3V, {RHLSFEROV, AR —ER.

3.3V

10K
0~330Q
STC90 ZR FI5VEL 5 ALPO 11— 3. 3VEEI/0M
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R ¥ HQQ:800003751  STC — A:EkiR A (1180518 4 HL sk AR

4.6 /OO EFEIRFLEDEAL B R F £ % &

[ Pror2iADCO vee
[ ]pruT2ex/ADCL PO.0 Lo
[r12/ADC2 P0.1 10
[J,v3iADcs PO.2 1/0
/0
5] praaDcCa P03 /0
[ {rr5/A0cC5 PO.4 %)
[JpreiaDC6 P05 1/0
% PLTIADCT PO Ruf [Re| [R3[ [ra | 5| |re| |r7[ |re[| R1-RSFEAE
9 _|RsT Po.732] > o
al bl cf df el ff gl dp 7\347OIZAZZ
[ rxorrs.0 EAIP4.6
[Trxorr3 ALE/P45 H H H H
[z]inTors.2 PSEN/P4.4 . . e Oy
[=]inTupss P2.7/AD15
[ rorse 02 6/AD1A com1| comz| com3| coms
15 | T1/P35 P2.5/AD13 i i Bl
5] WRIP3.6 P2.4/AD12 o ol 1%
[ romrs.7 P2.3/AD11
] xTAL2 P2.2/AD10 T/00 Zh AR AN 44 3
T9 | XTALL P2.1/ADY [ 22 % 2
E d / BRI 5 2% v i [
20 | Gn: P2.0/ADS8

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

BT RA— I R e He b g 4 Bl 2 2 B

STCIOCH8AD FI5V B HLAIPO I 1 3%E HEL T 3¢ K N 12mA,

AT /01 frI 8 FE I R N 6mA .

STCIOLESSADFI3V B 1 L AP0 1 I E HA it B3¢ K A 8mA,

AT /01 o8 FEL IR B Ky 4mA

1/0 LED1 A
LED2

1/0

10 LED3 A

10 LED4

VCC

EDIRL 4K7
ED2R2 4K7

COM1| COM1| COM1] COM1

H.H.H. 5,

[

a c e g

M

R5-R12 HE [ FHAE 1K

I/0 s A F R a4 3

—r, B M SR 2% v K )

P 0 L A T R A ]
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EOE TR

5.1 FtFK

FHEJT R A SRS 4 M N AT B (8 . Tk S T AR (R VR A
fodt. RRF R R A, SRIERT A RO HL5E 2R . 7ESTCRE A HLe 1 T by 5 AT R
W

SLRISTIE
© HESUE
[T
© AfAAR L

HAX Tk

A3k

(VASSIR

5.1.1 Bt

SEHPFHEW AR RIEL, BRI A BAERT HiRh S F i EE, Hig AU
Iy

n: MOV A, #70H

IX 2638 I T RE g ST BB TOHAL 1% 31 B ngsArh

5.1.2 HESt

EEFETH TR, B BRERIERGS HIES e S iE ot . BT a7 AR Rk
KRR IR A28 . N EBEAR 27 A 2R A bk 23 1) o L TR R Bk T B8 2 A7 28 R0 Ao H ik 23 R) A RS
BT U7 51 .

W: ANL 70H, #48H

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

5.1.3 (&St

B F-HE R FROERRIBT AN “@” FF5kFon. B, BHAERIPAIEHEZ40H, W EIEE
A 40H . T Bl & 5085 955H, AW NE4:

MOV A, @R1

FEHHESSHAE L B BN as
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5.1.4 FFsE3ut

FATAE FHE RN e B TAEF A 2sR7~R0. ZUN#SA. B T8, Ml 5 77 88 fEA7.C
AT E . A P AA 8 RT~ROMFE AW K307 %8, ACC. B. DPTRAHHA A CRa & 7E4E
St Hitk, FfFEES St s RS Ty,

AT R TAEIX (R B AL IR A E 2 A 28PSWHT RS 1. RSO E . 84 B VEBUE E %7
TEARYIHE 0T TAEX I 2 A7 58

. INC RO ;(RO)+1 — RO

5.1.5 fEx St

RN T HE ARG RE P T B PO (1 2 B 598 2 58 — 754 I B, g5 R N2 4R
LR L. Fe R AR N B AOHLE, PCHR R RTE AR AL, $54 5 AT
EAR AR . B H A2 AR TP g S bk 1T 5, BT AR 50k 5 SRR 9 AR X 3
bke WF RN RFS AL FTRER R IOTE R N +127 ~ —128. XS REEA THBES .

. JC 80H ;C=1 Pki%

FoRAEHAAICN0, WIREFIHEARPCH N A AN, BIAER . A ACH1, MEIPC
v R B D B L, 0 i F2 5 80H R BT A5 A 45 AT MiZ RS 4R 2 10 B Bt

5.1.6 Z-HEF Ik

TR T 0T A, IRIRAE R E — M7 R IR A bk % A7 4% . A2 bk FAERT, i
ot HAREREME AR, Hg8 RAE B AR B hk . AR 27 47 25 A2 Fp v B A PO L b 27 47 2%
DPTR.

an: MOVC A, @A+DPTR

TR RINGEA N B Ard%, SLN A 5 k%5 77 3DPTR AP () N AN, HLE R AE 9tk
ok, B Z R IT T EBOE N R INERA.

5.1.7 (LSt

AL T hk 2 Fi e — S P R A7 it 2 RAMATRR 2R h RE B A7 2 AT AL R (R I -0k o 7EEAT AL
BAERS, BT REALALCAE A AE Bngs, FRAMERE A Bz fthhl, ARG R IE
T M B Z A BT A A o ALl 5 7 B S i T b s e —FF, BB ERAE
N CAIX 4y, A FH A Ry i

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

———— 5% EB05 15 & Y 7E L HE A

W F I RE />3, STCI0CS8AD ZR 41 i HIAE 4 R4 v 43 A
L B AR IR e 4

2. HAREAESR A4

3. B R AR L

4. IR 2

5. fi /R B EEEHRIES .

FIRE R RA R W T RITR,

645 127118051 ||STCIORFIFEETHI
H A BT T3 I | I 488 3047 BT 5

B % SR 4 l ¢

e . FHT | 128 6Ihf £ ElIEES

ety HREL o AR | Brai B

MOV A Rn AAE AN FEIEN B 1 12 6 21
MOV A, direct EL 3 B 50 B BAE IE N BRI 2 12 6 2%
MOV A @Ri R BERAM A [ B8 N 24 1 12 6 21
MOV A #data DAJFCPNEYIIE 2 12 6 2%
MOV  Rn A F A N P IEN AT AT 1 12 6 21
MOV  Rn, direct B B bk B0 R BRI N B A 2 24 12 21%
MOV  Rn, #data WAHIE se PN = 2 12 6 21%
MOV direct, A EIE L Ee SV NIE k3 b R 2 12 6 21
MOV direct, Rn P 74 N 78Ik N B L T 2 24 12 21
MOV  direct, direct  |ELHHbbE BT AR IE N ) — A E LT 3 24 12 21
MOV  direct, @RI |IAFERAMA HI A% N BRI BT 2 24 12 2%
MOV  direct, #data |37 RI#i% N B HbE BT 3 24 12 21%
MOV  @Ri,A FINE P 21K T EERAMEL TG 1 12 6 215
MOV  @Ri,direct  |ELFEHLIE B CEEE N (A FERAMER T 2 24 12 21
MOV @RI, #data |37 BI%i% N\ ] ERAMF G 2 12 6 215
MOV  DPTR,#datal6 |164737 B %i% N\ kit 25 77 2 3 24 12 2%
MOVC A, @A+DPTR |PADPTRAyE HhbikARdik -1k 80 50 vh f $dhe o6 N B s 1 24 12 21
MOVC A, @A+PC  |BAPCYZE M IEAS hE S0k 8 7G rh i Bt izs N Boln o 1 24 12 2%
MOVX A @Ri BT 4 EAEAMBI T YT ERAM, (8h7thhit) BN Bmad| 1 24 12 21
MOVX A, @DPTR [ FAEAMEBI WY FERAM, (16f7Hhhil) iz N Bmas| 1 24 12 2fi%
MOVX @Ri, A RINASIEIT AR FAESMTE T A ERAM (8f7 ki) 1 24 12 2%
MOVX @DPTR,A  |RN#IEZE FESMTR ) T ERAM (1647 IR 1 24 12 21
PUSH  direct ELF b B T b R RO TR N AR 2 24 12 21%
POP direcct AR I e b 5T 2 24 12 2%
XCH  A/Rn 7 AF o5 RN A e 1 12 6 21%
XCH  Adirect [EE7: b RS WS | E St 2 12 6 21
XCH A @Ri B EERAM S BN AR A He 1 12 6 21%
XCHD A, @Ri IR BERAMPFIIR Y 2715 5 B A 22 46t 1 12 6 215
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STC — 2Bk KI¥I805L . F WLk it /A 7]

HARBELRIES

- . T o LA | e/ LA |k
et e . WA | WA
ADD A, Rn |Zffas N AEEN RIN#E 1 12 6 2%
ADD A, direct | F $zehh ik B o0 A BRI E BUn s | 2 12 6 2%
ADD A, @Ri |[A3RAMA [F s n 2 2N 4s 1 12 6 2%
ADD A, #data [SZRIHNZ] 2 s 2 12 6 245
ADDC A, Rn |aifEds WA HERLINE] S s 1 12 6 21%
ADDC A, direct |E fztthhl 5y )y S A b AL E] R ds| 2 12 6 21
ADDC A, @Ri |[EJ4RAMPY 7 A n 2] 22048 1 12 6 21
ADDC A, #data |32 EIECHBEAL NS 2 hn 3% 2 12 6 2%
SUBB A, Rn |RIN&H AT FEHENE 1 12 6 21
SUBB A, direct [SN&%H (00 ok B b BT N | 2 12 6 21
SUBB A, @RI |Z0a%H fE O jsk B HeRAMH ) Y 25 1 12 6 21
SUBB A, #data |ZUhnasti (4 Aoimor A% 2 12 6 21
INC A EiiE il 1 12 6 21%
INC Rn FATEIN 1 12 6 24
INC direct LR T 2 12 6 20
INC @Ri [ BZRAMER 7T 1 1 1 12 6 2%
DEC A EYIIE 1 12 6 215
DEC Rn AT AR 1 1 12 6 24
DEC  direct [EE3: LY A 2 12 6 24
DEC  @Ri [F] 2 RAMER T8 1 1 12 6 2%
INC DPTR  |HihkZFAZ4SDPTRANL 1 24 12 2%
MUL AB A3 LAB 1 48 24 215
DIV AB AR DAB 1 48 24 21
DA A FUINAR Tk o) i R 1 12 6 21
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WARRIERIR S

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

Bnest PHREGA W | BERE | MR

ANL A, Rn Zhnds S aAraA © 5”7 1 12 6 21%
ANL A, direct Znas 5 EEbEE e ¢ 57 2 12 6 2f%
ANL A, @Ri ZUIN8E S HEERAMEATCAE « 57 1 12 6 21
ANL A, #data Znas 5L EEE ¢ 5”7 2 12 6 21
ANL  direct, A LT S RnasAE ¢ 57 2 12 6 21
ANL  direct, #data [E#bbbsc S5 EIEH « 57 3 24 12 2%
ORL A, Rn PN AR ¢ B 1 12 6 21
ORL A, direct ZUnes 5 E bR AT ¢ B 2 12 6 21
ORL A, @Ri ZHNES S IAFERAMBLTTA] « B 1 12 6 21
ORL A, #data ESESERvA L S A 2 12 6 21
ORL  direct, A IEEES: IR SIVESE i1 Bl 2 12 6 2f%
ORL  direct, #data [E¥EHbbbsc 5 ZEIEH « 87 3 24 12 21
XRL A, Rn ZINEEFAAMA « 1 12 6 21
XRL A, direct FUn#s 5 Bk oo ¢ Fa” 2 12 6 21
XRL A, @Ri SIS S R EERAMBEL TGA « SpEk” 1 12 6 21
XRL A, #data RNER SR ¢ REl” 2 12 6 21
XRL  direct, A Bk e BnEs A ¢ Ra” 2 12 6 2f%
XRL  direct, #data [ELfZdbhES IS S EDEHR ¢ REk” 3 24 12 2f%
CLR A ZnesE “ 07 1 12 6 21
CPL A FINAR R 1 12 6 21
RL A EIEZI iy 1 12 6 21
RLC A Fonasar AL ALIEER A # 1 12 6 21
RR A SN E AR 1 12 6 21
RRC A ZIngsar WAL IS AT 1 12 6 2%
SWAP A EQIiE R SRt 1 12 6 21
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PR K48 %
ACALL addrll #xy (D A TRER 2 24 12 21
LCALL addr16 KA 7 3 24 12 2%
RET THEFr ik E] 1 24 12 20%
RETI w7 3% [ 1 24 12 24
AJMP  addrll daxt (D 2 24 12 21%
LIMP  addrl6 K 3 24 12 21
SIMP el AN 1% 2 24 12 21%
JMP @A+DPTR AE XS T DPTRIY (B 4577 7% 1 24 12 21
Jz rel EJIEEyaR iy 2 2 24 12 21
INZ rel RMEEIETERE 2 24 12 21%
CINE A, direct, rel |ZInss 5 EEE AR, AHSENERE| 3 24 12 215
CINE A, #data, rel  [BIn#s 5w RIAGE, AHZEMNFEE 3 24 12 2%
CINE  Rn, #data, rel [FFf7as 5arRIBLE, SN 3 24 12 2%
CINE @RI, #data, rel |F#ZRAMBICS L RIELLLEL, ISR | 3 24 12 21
DINZ  Rn, rel AL, AETHER 3 24 12 2%
DJNZ  direct, rel ELZ bR T, ERE 3 24 12 21
NOP THRAE 1 12 6 21%
AR RS
. . FAT| 120 B/ HLRE |68 B/ HLAR R I AR
Bhic 7 ThRE VLW B RN TR R
CLR C HEREALAL 1 12 6 215
CLR  bit METUERE3: R R A 2 12 6 21
SETB C FER LR DA DA 1 12 6 215
SETB  bit FERBER SR R 2 2 12 6 21%
CPL C AR 32 1 12 6 245
CPL bit LA SR & 2 12 6 215
ANL  C, hit  [FEAA A E 4 bbEAA] “ 57 2 24 12 2f%
ANL C, /bit  [FEAr AV E B DA “ 57| 2 24 12 2%
ORL  C, bit [z A E IS AT “ B 2 24 12 21
ORL C, /bit  [FEAr 7 AV E B AL [ SR AR “8” | 2 24 12 2%
MOV  C,bit  [EHzHhhEA % N AL 2 12 6 21%
MOV  bit,C  [FEAfri%E N B bR, 2 24 12 21
JC rel A L R 2 24 12 2%
INC rel HERL A 90U i 7 2 24 12 215
JB bit, rel  |E LB LB 3 24 12 2%
INB bit, rel  |EEbbEA MO N EE S 3 24 12 21
JBC bit, rel  |EAEHINL AN INEFRE, ZA0EO 3 24 12 218
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5.3 1£4:t8051 8 /#1845 & XiE#E (A 3C&English)
5.3.1 548051 /#1585 & M 1¥ %

ACALL addr 11

hee:  “aut i

BAA:  ACALLTE A ST 44 AL Traddril S5 F o bk 1 700 FE . AEPAT %R A1,
BESEEPCIE N2, BESPCHEMACALLIY T —4454, SRIGIE164IPCHIMESH
IR BN, [FIR AT IR AT R N1, AR5, FEMTETPCAE A 507 ACALLIE
AL TIN50 M 27T A Ak, 138]1—4N16 £ H ik, ZHhk By R
FMFBIFE RN D HE . BR %7 BIFE AR G M bk 6 20 5 B FEACALLZ J5 (8 44k
TR 2KBIIFEF LS T T . ACALLIE A 78 AT I A2 48 B AR EAL

2450 SPIIWILEE NOTH, 475 SUBRTNAL T-F2 /5 474k B2 (10345 H Mk 4k, 1
BPATA T HihE0123H AN 45 4

ACALL SUBRTN
AB4SPAEH09H, P #FRAMMIEOSH FI09H B 76 1 N 2570 ) N 25HAI01H, PCAEAER Ky
0345H.

BEKE (F1H): 2
BIATRAH: 2
ZiEHI%RAD: [a10a9 a8 1] 0 0 1 0] [a7a6a5a4 | a3 a2 al a0 |
7ER: al0 a9 a8/2 1117 H brlhhikaddr1 1/ AL0~A8f7, a7 a6 a5 a4 a3 a2 al a0/taddrllffA7~A0N .

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

IhE:
AR

2541

ADD A, Rn

i

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

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

ARG HERAEROT AR T TT 5 B ae T hk. EHEThh. FAAaRE
Fhk ARGk

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

RINFAF 25 H H6DH(01101101B), 4B AR EACHTE SR, FEALFR ECHIE H
FrEOVIEE L.

ESKEFET: 1

— IR -
1A

ADD A, direct
BEKE (FM)
WATEHA:
ZIHEFI 4D -
BRAE:

ADD A, @Ri

[00 10 [1rrr

ADD
(A)—(A) + (Rn)

2
1

[ 0010

ADD
(A)«—(A) + (direct)

[ 010 1] [ directaddress |

HOKE (F9): 1
HUTEM: 1

Z SRS
RAE:

[00 10 o011

ADD
(Ay—(A) + ((RD))

P 0 L A T R A ]
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ADD A, #data

EOKE (F1): 2
WITRE: 1

Zi#EHEImAS: [ 0010 Jo 10 0] [ immediatedata |
#{E: ADD
(A)«—(A) + #data
ADDC A, <src-byte>
Iheg: rdEALRIINE.
WiAR: PATADDCIE A1), Hisrc-byte T AR BIVRIRAEHOZE [l A br & — ki 2 S n s
AL, IR RET RInGAT . iR EER, EEBTAA MR, NWPHEBEAbR
HHEL, BNEER: AEENAHAAR, WEMBPAFRERNL, BUEER. WR
RTAT S BCBEEARIN, BEAL E AL R U TTIs H A R R AR
WO A A AL T ZB TR, BT AN AL ZE 6 b, MoV
Hl, BIKOVIEE. fE#ITAR S BERIME K%, OVELL, FRPIAIEE
B ARy — 5, BRI E Ay — IR
ALEIRAWIRERAE B VP afh Tk 7 20 ATk, BT, AR RS
pa [ VA RS S o
26450 R 2 a8 A K EE J90C3H(11000011B), ROFMIE JY0AAH(10101010B), itfikrE

ADDC A /Rn

L, BATITFE
ADDC ARO0

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

RO (F9): 1
PITEM: 1

Z RS
RAE:

ADDC A direct

EOKE (F1)
PATRHA:

— HEHIRAS -
1#BA1E:

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

2

1

[ 0011 Jo101 | direct address |
ADDC

(A)—(A) + (C) + (direct)

76 T I L R T AT PR ]
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ADDC A @RI
BEAKEFM: 1
WITRHE: 1
TiHEBIRS: [ 00 11 Jo1 1|
#4€: ADDC
(A)y—(A) +(C) + ((Ri))
ADDC A, #data
BEKE (FM):
HATREIEA:
TSRS [ o011 [o 10 0] [ immediatdata |
#4E: ADDC
(A)«—(A) + (C) + #data
AJMP addr 11
IhEE: ATk
YERA:  AIMPHE 4 F T F2 7 S BAE R B B Hbhk 2597, b ERR P AT I FE 2
A, HPCHE (RIS Z )G Wmbhi. HRAERS R 7~500 FI48 4 1) 252
TIEBE . EREEFE I H 3 hEAAIMPIE A 10 5 — 4648 2 8B 135 S T [ —
2KBIFEFAE A TN
240 AR5 IMPADRA TR A7 25 100123H, 74
AJMP JMPADR
HiF0345H, HhAT 58 1%FE 4 JEPCE A H0123H.
BESKE(F™): 2
ZHIRES: [a10 a9 a8 0] 0 0 0 1 | [ a7 a6 a5 a4 | a3 a2 al a0
W HrybbkAL0—A8=al0~a8, A7—A0=a7~a0
BAE: AIMP
(PC)— (PC)+ 2
(PC,s.0)< page address
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ANL <dest-byte>, <src-byte>

IhEe:
1R :

25451

ANL A, Rn

PR RTIER5ER

ANL1E 4K Hi<dest-byte>Hl<src-byte> i it & I 4> 7 5 AL B At AT 2 512
B, IFRHE HERAF TR <dest-byte> T4 € (9 H HI#RAF R . 12482 BT AN 2R
PR EAL

P ERAE RO AR Fo VFe Rl SRR . 24 H RIRAEEOy Bndsn, JEiRiEHR
VAT, BT, T8RS UEANIA AR, 24 H BB RO B L
I, PR RO DU B0 a5 2o R AL

TR iZdR M T s i DR, BN AR Bk BT H o 8
EEAUEIR NGB

W1 B BRI P 25 N0C3H(11000011B), 27 £ 420 P9 45 J955H(010101011B), FF
/=R

ANL ARO
PAT 45 52 B8 1 M 4578 41H(01000001H) -
2 (PR RO T E B S BRI, ANLEE A o] F RATAEMTRAM BTGB &

EPERF A7 as PSR AE 5o BRI R IR DR s 2o R 7 1T mT REA T
#, ERER BT Fa R A IR RS

ANL PI, #01110011B
B D IRIAET AL3RIAI21E 2

ROKE (F9): 1
STAM: 1

Z IR -
1B 1E:

ANL A, direct
BOKE (FM)
WITEHA:
ZIHEFI 4D -
BRAE:

ANL A, @RI

[01 01 [1rrr

ANL
(Ay—(A) A (Rn)

2
1

[ 0101

ANL
(A)—(A) A (direct)

[ 010 1] [ directaddress |

EOKE(FP): 1
WITREE: 1

— HEIRA -
#B1E:

[01 01 Jo11i

ANL
(Ay—(A) A ((Ri)

78
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ANL A, #data

BOKE (F1) :
WITEHA:

— HEI4RAS :
H#1E:

ANL direct, A

EOKE (F1) :
PITRHA:
ZEFI GRS -
1BA4E:

2
1
[ 0101 Jo1o0o0] [ immediatdata |

ANL
(A)—(A) /\ #data

[ 0101 Joo1o] [ directaddress |

ANL
(direct)«—(direct) A (A)

ANL direct, #data

BOKE (F9)
HATR:
IR
BE:

[ 0101 Joo11 [ direct address [ immediate data |

ANL
(direct)«—(direct) /\ #data

ANL C, <src-bit>

IhgE:
R

25451

ANL C, bit

ESKE (F1) :
MITRER:

Z I YRAD
BRAE:

XA BT 2R His

I Rsre-bit& R AT /R AL RONIZ R0, T ARG B, REFEAAR S
HAPRE AR RIS, BAERATI R “77 755 Ron e v 5N 75 250
WIS, ARG AVE IR ERA S, (EIRERAEEOA  A 2 IZAR 2 AEPATIN A
SR HAR S ARG

VEEAE RO BE R IN B 42 -1k =K
TR A E 52 AL 24P1.0=1. ACC.7=1HIOV=01, i frtrECHE1L:

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

ANL C,/0V ;AND WITH INVERSE OF OVERFLOW FLAG
[ 1000 Joo1o0] [ bitaddress |

ANL

(C) < (C) A (bit)

T [ O T R A A KBl 0513-5501 2928 / 2929 / 2966 f£E: 0513-5501 2969 / 2956 / 2947 79



STC90C58AD & 41| 1 ML fi Fa F AR S HE M - www. GXWMCU.com IR S5 Tel 1 13922829991 Hf A Jii [v1] Tel : 13922805190

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

CINE <dest-byte>, <src-byte>, rel
Ihee: HWNANRIEECR ST
BiAR: CINEF S LRI /MEAE R RN, R AN PR . stk AT
CINEFEA B G I KB 75 S s EMIPCHI Y RTE (EATCINERI T —435 4 1t
BB AT AL A0SR B ARREBUE N AN TR T AL A TR R RO R o
SEA, AR ERL BRI ESE . HEERAR G A 2R,

<dest-byte>fli<src-byte>ZH &2k, FLVFAFFh . BngsAn] DL n] B
FET U B R BT BV B AT LU, AR AT TR - Mk I RAM SR TR B S BT LA a7 A7 S 4 m)
AT B AT E AL

240 WRINSATEA34H, R7TAGHEHE AS6H. 1 FHa4751:
CINE  R7#60H, NOT-EQ

; . .af. ; R7 = 60H.
NOT EQ: JC REQ_LOW : IF R7 < 60H.
; N R : R7 > 60H.
MIBELFAR NGRS EH L, PR RIhR SNOT_EQAL. 2 R 2%, i8Il bR
&, FRAfERTIE K T-60HIT 2 /N T-60H.

B3 T LA B 2 34H, A R 154
WAIT: CINE APLWAIT
TERHEAIAR IR S T HAT, BUONIGIT BINES At 34H,  RIFIPL I (%4 41
o CnSRPL A HE & A E, IR ARRFPE A HEIR, B RIPLuf 1 i Hds
AFH34H N IE . )

CJINE A, direct, rel

EAKE(FH): 3

WATAHER: 2
ZHFISRRS: [ 1011 o101 [ direct address [ rel.address |

#B1E: (PC)— (PC)+3
IF (A) < > (direct)
THEN
(PC) « (PC) + relative offset
IF (A) < (direct)
THEN
C)«1
ELSE
C)«0
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CINE A, #data, rel

BEKE (F1) :
HATREIHA:
TSRS [ 1011 o101 [ immediata data [ rel.address |
#{E: (PC)—(PC)+3
IF (A) <> (data)
THEN
(PC) < (PC) + relative offset
IF (A) < (data)
THEN
©) 1
ELSE
(C©)«0
CJINE Rn, #data, rel
ESKEFW: 3
PATRER: 2
THEFIRRD: [ 1011 [ 1o [ immediata data [ rel.address |
#1E: (PC)—(PC)+3
IF (Rn) < > (data)
THEN
(PC) « (PC) + relative offset
IF (Rn) < (data)
THEN
(C)—1
ELSE
(C)«0
CINE ©@Ri#data,rel
EOKE(FT): 3
4D : [ 1011 [o11i | immediate data [ rel.address |
#1E: (PC)—(PC)+3
IF ((Ri)) <> (data)
THEN

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

C)«1
ELSE

(C)«0

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

Ihee: JERRRINE
WAA: IR H W RINSAK T A ALE S, AR AL
50 B B INEEAM A %45 ~5CH(01011100B), HAtE4
CLR A
PATIE, ZIN#BI4E7F 900H(00000000B).

BOKE (F1) :

WITRIER:
TSRS [ 1110 [o 10 0]
#1E: CLR
(A)—0
CLR bit

Thee: THERERM

WBA: bt R IIAIE S, BAMREM 2RI . CLRA M3 bR S CHGE vl H

L
24: % O 1% A5DH(01011101B), 84154
CLR P12

PATIE, Pl L4 1% B H59H(01011001B).

CLR C
EOKE (F1)
HATEHA:
Zi#FIES: 11 0 0] 0011
##1E: CLR
(C)«0
CLR bit
EOKE (FH): 2
WITEHR:
Zi#EHI%mAS: [ 1 100 Jo o1 0] [ bitaddress |
##1E: CLR
(bit) — 0
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CPL A
IhEE: RINERARK
WRR: K BB AR OB, BIECRALIIAIAS A0, JRRAOMIIAE AL, %8 4SAE
Wi b AV
;1% RINEEAR N 7 95CH(01011100B), AE4 154
CPL A
PATIE, BN ROASH (10100011B) .
ESKE(FEDN: 1
TSRS [ 1111 o 10 0]
B®fE. CcPL
(A)y—(A)
CPL bhit
IhEE: Bbithr FoR AR %
iR Hbit B & FT AR AL IS, RV NLRAE A0, KA. WA RS
higeZ B0 . CLRY A T HEAIAR ECEL# FrA v B Hk I f.
TR WRAZAR B FRAE o 3 1 RRES 84 bit BT AR R B3 2 oy 141 8
L7385 R AR, AN S E N M AR
40 WP ¥R 5BH(01011011B), FR4454
CPL P1.1
CPL P12
PATTE S, Pl 4% 1% E Jy5DH(01011101B).
CPL C
BEKE(F™): 1
WATREER: 1
TSRS [10 1 10011
HfE: cPL
(©)«<(C)
CPL bit
ESKE (FH): 2
TSRS [ 1011 Joo 10| [ bitaddress |
#WiE: cPL
(bit) — (bit)

P 0 L A T R A ]
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DA A

IIRE:

RA

2541

FEINEIB S Z e, 0 FINASABEAT -+ 3] i 42

DATRA X RN AP AT B LA RN ikis 5 A 8 Hied it 17 %8 (ADDEK
ADDCH54 1 LA FH SR SEBLF /S R 4EBCDRSIIINIE) AR B4R I B

R BN g ARARL (FI3~F70) K9 (xxxx1010~xxxx 1111) , =iFIIKiZH
G, HHEhAIAREACHL, TADATE KGNS B2 b, LATE(RAN 4 SO
BCD#7 . #I06Ja, k4o La#, Hmahidi g, bl &—HE ks, LA
HRSEHM PR EPEL AEHME N EIFASWEE, SR E SRR
SRIE.

USRS FRE N, BUE AR AR IT9 (1010xxxx~1111xxxX), B4 DALE 4K
6B FaALL, EmAR A RIEHBCDE Y, HATERIREA. 5 mah A B4
H, WEBAFREAL, B, ASCEEAbRE . AR E PRSI T R
ABCDHE < A&7 K199, [AITMIDATE 413 CPUTT LIKE i L E AT 13t 1 i nikiz

Ho R, OVIREASZRM,

DAFEA I LA L EAETE— AN 2 BN SE . SEbr b, ARIE BUmSsARPLEIRES
FPSWHIIARFE N %, DAJEO0H. 06H. 60H. 66HNZE| R AngsA -, M scsi-1-i 4
A,

ER: WURATI R AT INEIZE, AREEZHIDATR1E RN dsAh i) +75it
Kt e e yBCDEL, BbAh, ARG RTHAT R IBEIZ R, DATRA A LA Fr iy
IR

IR B s )N 5 856H (01010110B) , FontidkHIH56IBCDIY, Z3f7e%3
M ¥ N67H (01100111B) , Fon Tt $67IBCDRY ., HEMibrE L, MRS

ADDC AR3

DA A
ST AR AT BN, BINSARERO0BEH, HERLER & FIARIHERL b & b

B, DABUT THERIEEE, 4 ZNSAR N 248 424H (00100100B) , Fox|
24 IBCDIY, HEi256. 67 Kt hibr EZ ARG W7 . DARA S 0d 7
WEEML, XRREAT ke, KA THEH . 56, 67LAALHIAIN124,

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

DA A

BAEdEA CE N, BINSeAREIEAS N29H, K930+99=129. hnikFnfrf i £dEar
PIEE I is B a8, BI30—1=29.
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ESKE (FP): 1
BWITE: 1

TSRS [ 11 01 Jo10 0]
##1E: DA
-contents of Accumulator are BCD
IF [[(As0) > 9] VI(AC) =1]]
THEN(A,) < (Az0) +6
AND
IF [[(A.)>9]VI[(C)=1]]
THEN (A7) < (A7) +6
DEC byte
IhRE: IEBYTERTRRMIERIESUNL
AR BYTEFMRR IR L. iR R IMMEA00H, A ZilE, B MROFFH.
WAREN 2R .. %382 SRR AR E R T 0720 BUmds F4k. A4S
b ERESHEMEAF A A T4t .
ERE: MDECTEA H et L PPIRASE, BYTERTAEE B9 /2 M 4
R B S IR, A B S E RS .
245 (R IEAR0M A A NTFH (01111111B) , N EFRAMIKITEHAI7EH A TT I P9 25 23 591 9

DEC A

O0HAM40H. NMI$54
DEC @RO
DEC RO
DEC @RO

HATE, HFHROMHALRKRIEH, HHRAMKITEHFITEHELIT I P A4 528 J90FFH
FI3FH.

EOKE(Fh): 1
WITRE: 1

Z HEHIRA -
1A

DEC Rn

SRR (F) -
BT
IR
HB1E:

[00o01]o100]

DEC
(A)—(A) -1

1
1

[ 0001 [1rrr

DEC
(Rn)—(Rn) - 1
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DEC direct
ESKE(FEMN: 2
PATREER:
ZitHI%RAS: [ 0001 o 10 1] [ direct address |
#{E: DEC
(direct)«—(direct) -1
DEC @RI
BESKE(F™): 1
WATREER: 1
ISR [ o001 [o1 1
$&{E: DEC
(R))—((Ri)) -1
DIV AB
IgE: Bk
B DIVIE A R IMERAT BALTCAT 5 B AU bR LU ar A2 48 B MBAL AT 5 54, I¥s
FET2MEAY, REE THAEBH . SR ECHE HAREOVEEE.

Bilgh: R FFBBIIVIIAHEN00H (RIFRECN0) , MBARATDIVIES G, RN
FEAFIEAF RSB B R A E R, B MR EOVIE B AL, (ARSI T, #HL
FRECHHETEE

2450 B Zn#ErME 251 (OFBHE{11111011B), 77 #sBAIE 18 (12H5k

ESKE (F1) :

00010010B) . M4

DIV AB

BT, BNZI0EAK13 (ODHEK00001101B), %77 BIYIAE M7 (11HEX
0001000B), 1ELF#4251=13X18+17, #EALAIEE AR EH G E .

1

WITEHR: 4

ZHHIRAS :
1A

[1000]J0100]
DIV
)~ ®I®)
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DJINZ <byte>, <rel-addr>
Ihée: 1, A AEoNBkE:
AR DINZIE A1 i AN BAE B AR AR B, WIREE AR, W3
H2MPRAEROYTHR B R B AL 22 PAT o A0 R TN RAE R B J900H, LS A2 N
OFFH. 48R EAL. Bhie B Arthbk i)k 5. B ekPCEm2 (Rifsm T~ —
FARSHIE ), RE RSB E BRI A 5 A A2 B i 2IPC_E L BI W,
byte JTAQR HOHR A £ mT R 5 47 2 Sk B E 2 Tk

VR WFIZIE AT RS B EERIRAS, T84 byte ITC2R OB 2 M i
i B A7 B P R B, T AN B S
25451 % P ERAMI40H, 50HAI60HE JL 73 Jill /775 01H, 7OHAIL5H, M54
DINZ 40H, LABEL_1
DJNZ 50H, LABEL_2
DJNZ 60H, LABEL_3
PATZ )5, FEFG ML B bR 5 LABEL2 AN S AT, HLAR NI 3NRAM B T 1 N 2545 1%,
00H. 6FHAN15H. Z AT CAZEL/NBRIL AT, BN LE H SR80, A 2 ki
%A
i FIDINZ 84 7] LA 7 (H M AEFE 7 o S B 46 8 KB E 3R, AN — 45484l
PUERE R b Sz B P 2 K R I 8] 7838 (2~B12AHL8s A . F54 541
MOV R2,#8
TOOOLE:  CPL P17
DJINZ R2, TOOGLE

K AEAFPLT I H P B8k, TRITEPL.7 = A4 ik, BN ik i RR 834N ML 3%
W1, Hrh24DINZIR A I PATIR E], - 14N FCPLAE A fHAT I 18] .

DINZ Rn,rel
BOSKE (FM): 2
WITEAHE: 2
TiEESRAD: [ 1101 [ 1rrr | [ reladdress |
#{E: DINZ
(PC) — (PC)+2
(Rn) — (Rn) -1
IF (Rn)>0o0r(Rn)<0
THEN

(PC) « (PC)+ rel
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DJINZ direct, rel

BEKE(F™: 3
PATREIER: 2
“iEFI%ES: [ 1101 [o 10 1] [ directaddress | [ rel address |
#1{E: DINZ
(PC) — (PC) +2
(direct) « (direct) — 1
IF (direct) >0 or (direct) <0
THEN
(PC) « (PC) +rel
INC <byte>
IjgE: Nl
BiRR: INCH5 4 ¥ <byte> R & FIEHE L. A g R A(E AFFH,  Nn1/E 42 00H
ZAR AWM BN, REIM T A T ERET . FAAR T
k.
R W% 2 b R RS i th 51 ERIRAS, T4 byte AT ARER B0 =2 M
VA H SO A28 TR SRE), TS A B i 5
4. B F A7 A0 A 25 ATEH(0111110B), P EERAMIITE ST RN TF 5178 43 A7 U5 OFFH
F40H, 454751
INC @RO
INC RO
INC @RO
PUATTREES, FATHROMIN AR NTRH, 1 A FERAMBITEHFITEH S G (1 P 2543 28
JO0HFH41H
INC A
BESKE (F):
WITRER: 1
Zi#H4mAS: 00 0 0] 0100 |
#1E: INC
(A) — (A)+1
INC Rn
BESKE(F): 1
WITEHER: 1
Zi#EEAS: 00 0 0] 1rrr
#1E: INC
(Rn) — (Rn)+1

88
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INC direct
BSKE (FT) :
HITAR: 1
“EFI%ES: [ 0000 [0 10 1] [ direct address |
#BIE: INC
(direct)«—(direct) + 1
INC @RI
ESKE(ED: 1
HITARR: 1
“HFIRS: [ 0000 [O01 1
#1E: INC
(Ri)—((Ri)) +1
INC DPTR
IheE: HdlEfaerinl
iR ZHR A RPUEDPTRINLIIAE . R E N, XA1GM I IES, 7
DPLAFFHIE N1 J5 48 N00H, R HEG B @A 7 FIDPH. iR E RS bR & .
IR A S ME— 145 160 A AF AR I IR 4 .
241: R FFA7 4 DPHAIDPLIY A 45 73 5l N 12HFIOFEH,  I$E 4751
INC DPTR
INC DPTR
INC DPTR
PAT5EEE ), DPHHIDPLAS A 13HA101H
BSKE (FNH) :
HITREIHA:
TSRS [10 1 0] o0 11|
#®{E: INC
(DPTR) « (DPTR)+1
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JB bit, rel
hee: AN AL B
WER: W HbitfC R AL B 9L, W BkEL B rel pr s bl kb E AT B, ST T
— 2484 . BRER H bR bk IR A R Oy QB eI INPCHUME, [ N — &R
AHE AT, AR E el TR A TS AR 2 (F54 83N 1) nE|
PC L2, HHIPCHEEN AN HbrHubE, %454 ROE M B AL S, EAR S A
1, 1 HZEREA S bR EN.
205 Y O 1R NS035 9110010108, B hn#s 1 N56H (01010110B) . M4
JB P12, LABEL1
JB  ACC.2, LABEL2
S EEFH Bhr 5 LABEL2A 2 34T
BESKE (FED): 3

ISR [ 0010 [000O bit address rel. address

#1E: 1B

(PC) — (PC)+ 3

IF (bity=1

THEN
(PC) « (PC) +rel
JBC bit, rel

Ihae: HALEER ALNBKE IR S F
WA AR Rt RER A AL 91, TS I 2R Bk % B rel pir 5 7€ AOHBHEAL 530047 o TR

bitf QR AL EHE N0, MIkLLHAT R —25384 . BhEEH B btk 8 an R 5 k5
JCHINPCHIME, EHIGA F—&45 M = ihbl, SRSl TCRIE 755 I
SHmBE GBI T IBIPC EE, HIPCHEEN A HArhhl, M HiZ#/EAR
SRR AL
R WHRIZIR AU RS 5 L ERIRAS, B4 byte T fC R M H0E /& M
14 H B R A7 s R, T AN 2 BRI S
2450 B B2 H M & N56H(01010110B),  MIFE 441
JBC ACC.3, LABEL1
JBC ACC.2, LABEL2
1 FERE P Blhn 5 LABEL2AL 4047, H &g & 4 N52H (01010010B)
BESKE(FE®: 3
HITEHE: 2

“H#EES: [ o001 [ooo0oO bit address rel. address
€. JBC
(PC)  (PC)+ 3
IF (bit) = 1
THEN
(bit) < 0
(PC) « (PC) +rel
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JC rel
Ihge: AR NL, NIk
TAR: bR BT, FE T Bk Blrel TR AT ML AL 25AT s B, k4T T Y
fa4 . BhEEIG H An bk R R 7 s et nPCiiE, i He 1 BEICIE A1
T#BARE L, ARGl T RER A 5 AT R I (R
IZIPC E2, BrPCER Y HFsthll . ZEAEA S mabs S AL

eV R (B35 SEi VA an S ain /S (VAU RS 2

JC LABEL1
CPL C
JC LABEL2

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

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

JMP @A+DPTR
Ihge: [HEEkEE .
AR : A0 RINERA 8L LA 5 B AN L6 A (AR R £ ME AR I, FFIVE A — 2804 2240
THIR AR, fEBAFR P EESPC. PUATLI6M LR, (R DPLIKE 2
B3 E 7 DPH.  ZUMESATIEHETEEIDPTR [N BASA S KA . AFEIE A bR
&AL
200 R BEINESATE R AL (N0FN6) o RIAIFE L 7 F KA 1S HE e 4 B T Bk A%
FIMP_TBL 145 AIMPHE 4 I — 46 F2 44T
MOV DPTR, #JMP_TBL
JMP @A+DPTR
JMP-TBL: AJMP LABELO
AJMP LABEL1
AJMP LABEL?2
AJMP LABEL3
WERFFIEPAT LIRAE LT HIN, BIMESAHMEN04H, IBATFET A& B Blhr 5
LABEL24b £HUAT .
HEE: AIMPRE—AN27T84, IMIEBREER T, S ABEE4 HN DHbhE R
ZE2NF
BEKE(EFED: 1
HITEER: 2
“HEES: [ 0111 oo 11|
BAE: IMP
(PC) «— (A) + (DPTR)
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JNB bit, rel
ThRE: G RbitFT RN A AL BEES .
W Wbt R RGN0, WEER Blrel FrARR AL 2 30U4T; B, 8P IT T %
84 . BEEEH H brsh bbbt & eI inPCHIME, MR T4 =i
hk, ARJEIErel TR A 5 M RS 2 (BLARIEIN T MBIPCEXE, #Hiil
PCIERI Y HFRHbbE . %484 HRZMAR N A £, (BASAR HBUE, i Bz
TEAN SR bR AL
4. R L% N2 4110010108, NS94 A56H (01010110B) . MIFE4 41
JNB P1.3, LABEL1
JNB ACC.3, LABEL2
PAT ¥ 3 3R 7 7% B FR -5 LABEL24 24T -
BESKEFEN: 3
“HE4EES: [ 0011 [ooo00O bit address rel. address
##1{E: INB
(PC) — (PC)+ 3
IF (bit)=0
THEN (PC) < (PC) + rel
JNC el
hee: s SAELN Bk
VAR A RRE N0, TAR P BEEE Blrel FTARR b ik Ab 223047 B, 4REEHUT T
84 . BEEER B bRt 3 BB R 7 s, S mPCHIMEIN2, Al TR ) K HINCER
ST a4 kb, AE el T CRNE 55 M W E (gL MEE2AF
) FIPC L2, HIPCHRI N B Arthhl . ZHAEA SRR EAT o
2400 UL bR AR N, WFEA TS
JNC LABEL1
CPL C
JNC LABEL2
PATEEE G, BAAREA RO, FHTERE T B BhR S LABEL2AL 34T .
BESKEFENH: 2
“HEHI%ES: [ 0101 [0000 rel. address
#B{E: INC
(PC) «— (PC)+ 2
IF (C)=0
THEN (PC) < (PC) + rel
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INZ el
ThRE: 4n BUnas i A 28 R0 ks
WA R BN AT —0 N1, AT BhA% Blrel R AR bk b B PAT, Wik &4
PO, REEHAT T 5484 . BRI B ARk R 0 R o7 2005 S PCIME 3
hn2, AREHErel T AERA 5 KA R (B4 ME22AT1) InAPC L2, #r
PIPCERI A HAniblk . Bt g BUmEs W EA = R AL, A iemibr G4,
2450 B RINLRIPILGEN00H, HE 4TS
JNZ LABEL1
INC A
JNZ LAEEL2
PATEENE, RSN A ROIH, HFE PR B 2hr 5 LABEL2AL 24T .
BEKE (FH): 2
“HHI%AS: [ 0111 Joo0oO0oO rel. address
#B®AE: INZ
(PC) « (PC)+ 2
IF (A)#0
THEN (PC) « (PC) + rel
JZ rel
INEE: 5 BNEN A A N0 BhEL
TR A BUMEs AL — 1790, IBAFET Bk Blrel FTARR M Rl AL P AT, i sA
Ar#A0, REEHAT T —4182 . BhEEI B ARk s i an 7 s & SedBPCHIME Y
2, ARl T AERNA 5 1A W E (PRS2 mBIPC 12:, #r
FIPCERD A H bRtk . BB FE A BUME MEA S KB, Ao mbr B .
2450 W RN IVILEEN0IH, WHE LT 5
JZ LABEL1
DEC A
JZ LAEEL2
PATEESE, BN N EAR00H, H KW Bk 5 LABEL24b = 34T .
ESKE (FTH): 2
IS [ 0110 [0o000 rel. address
B1E: )z
(PC) « (PC)+ 2
IF (A)=0
THEN (PC) « (PC) +rel
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LCALL addrl6

Ihge: KA
YiRH: LCALLH T Haddri6frighhl b5 Re . & S0 PCIERE S, fH45PCHE ) K
LCALLIY N —4841thhl, SR5IE164PCIIMRSAL Al = 8AL AR IR EANAR (A7 715
5, FIRHEEFRE 2. SR)5 FHIELCALLIEA 188 27 A S8 34 A s 2o 1) 26
APCHIEAL F I DPHAVEAL 7 DPL, F2£ 7 M B FIPCHT A B i ik &b I 45 04T o
1M F- 1 FE AT DAL T 64K BRE 77 47 fifh 2= (R AR AT st b b o iZ A EAS RS AR AL
200 FRIREIWIIEIENOTH, B35 SUBRTNE 2 Be (O FE A7k 2 b ik o 1234H . B AT 2
T T Hihk0123H 8 4
LCALL SUBRTN
FABEAZ 09H, N EERAMKI08HAI09H 55 [ N 4543 A 26HAT0IH,  HLPCHI 4]
{8 91234H.
BESKE (FED: 3
TR | 0001 | 0010 addr15-addr8 addr7-addr0
#{E. LCALL
(PC) — (PC) + 3
(SP) — (SP) + 1
((SP)) «— (PC,)
(SP) — (SP) + 1
((SP)) « (PC15-8)
(PC) « addr;;
LIMP addri6
Ihee: Kbk
WAA: LIMP{H1SCPUTL & Bk H: Bladdrl6 AT ds b aE A PATRE Y « HEIZ4B A SRR ER
3F o B ANFE T H S PC I e 7 7 T DPHAMIRA 2T DPL. £ MHTPCAR A M 1)
HhE AL TR IAT o %1647 H Arithhik a4 T 64K BFE 7 774 2 18] AT AT bk b o %38 4E
SRR AL
2450:  BFR S IMPADRYY /> it (IR FEE 2 bl Jy1234H . U2 T3kl 1234H K45 4
LIMP JMPADR
PATSEE G, PCI Y RETE AR }1234H.
BEKE (FEN: 3
Tt R | 0000 | 0010 | addr15-addr8 addr7-addr0
e LIMP
(PC) « addr,.,
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MOV  <dest-byte>, <src-byte>
Iheg: fLiAFTAE
WiAR: 2B R 2T A B 1) A 2 A0 B0 28 LR U R A e e b 250 1%
TR NSRRI, WA R oAt 27 A7 28 bR AL
MOVHE 4 f2ie 4 A B i RIE TR 4, IRERIEEON B R E S Gk, 3
hEJ7 A AL 15F

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

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

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

PATTEEE TG, AAATAR0MI N ZE N30H, BNLS 25 A7 25 L0 PN 5 4R N40H, ZFA7 4B
M%910H, RAMAA0HE JLFIP2 11 N 2535 H0CAH

MOV ARn
ESKE (F1) :
MITREH:
TSRS [ 11 10 [ 1o
#®1E: MOV

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

ZH#HI4ES: [ 1110 [o 10 1] [ directaddress |
#%1E: MoV
(A)«— (direct)

3. MOVA ACCEXRXIES.

MOV A @Ri
BEKE (F1) :
WITEHR:
TiEHEIRAD: [ 11 10 Jo 11
#{E: MOV

(A) — ((Ri))
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MOV A #data
BESKE (F1):
BUTEHER:
Z I mAD
ik

MOV Rn,A
BEKE (F1) :
HATRHA:
i I ELER
#RAE:

MOV Rn,direct
RSKE (FT) -
MITRIH:
ZHEFI4RAD -
1BRAE:

MOV Rn#data
BEKE (FM)
MATEHA:
ZHEFI4RAD -
BRAE:

MOV direct, A
RSKE (FT) -
WITEHA:

Z I RAD :
#BRAE:

MOV direct, Rn
BESKE (FM:
MITREIH:

— 4D :
#BR1E:

[[0111

[0

[ immediate data |

MOV
(A)« #data

1
1

[[1111

[ 1

MOV
(Rn)«—(A)

2

[ 1010

[ 1

| directaddr. |

MOV
(Rn)«—(direct)

2
1

[[0111

[ 1

Il

[ immediate data |

MOV
(Rn) « #data

2
1

[ 1111

[0

| direct address |

MOV
(direct) < (A)

2
2

[ 1000

[ 1

[ direct address |

MOV

(direct) < (Rn)
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MOV direct, direct
BEKE (FH): 3

TSRS [ 1000 [o 10 1] [ diradd (src) |
#1E: MoV
(direct)« (direct)
MOV direct, @RI
BEKE (FH): 2
WITAE: 2
TSRS [ 1000 [o 11| [ directaddr |
#1E: MOV
(direct)«—((Ri))

MOV direct,#data
BEKE(F1): 3
WATERR: 2
“HFISRRS: [01 110101

#1E: MOV
(direct) « #data

| direct address |

MOV @Ri, A
ESKE(FET: 1

THFISRRD: [ 1111 o1
B1E: MOV
((Ri)) — (A)
MOV @RI, direct
BEOKE (FW): 2
WATEHA: 2
ZHFISRES: [ 1010 [o1 1 | directaddr. |
B1E: MOV
((Ri)) « (direct)
MOV @RI, #data
EOKE (F1): 2
ZHFISRRS: [ o111 [o11i [ immediate data |
#{E: MOV
((Ri)) « #data
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MOV <dest-bit>, <src-bit>

IhEE:
AR

25451

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

#1E:

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

feik AR &

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

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

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

=N

[1 01

MOV
(C) « (bit)

0o 0 1 o] [ bitaddress |

NN

[1 00

MOV
(bit)« (C)

1]0o 0 1 o] [ bitaddress |

MOV DPTR, #data 16

Ifige:
TR

2541

BEKE (F1) :
WITEHA:
—EFI RS -

#4E:

164 (15 BT T B B 4B

LB W16 BUE R B Fe 5T DPTR . 1647 1% B0, S A 1 45 2571 AN
B3 H A DPHAR AR A #datal 6/ & 7, i DPLHAE BT f2: #datal 6 MK 7
Fio ANFEMFRENL

AR A RME—— e
84
MOV  DPTR, #1234H
P 3L RIB1234H3E N F i fe 4T /7 2% . DPHRUME AN12H, DPLAI{E N34H.

— MR E 6 BIR TR A .

3

2

[1 00 1]J0 00 0] [ immediate data15-8
MOV

(DPTR) « #data, o

DPH DPL « #data,. , #data,,
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MOVC A, @A+ <base-reg>
IhRE: JCRRFPAEAE A T ARS8 CRECEER) Bk 2 FnasA

WRB: MOVCHE A K2 T AT ffras H AR 71 BUR B AR B BUINERA. B A& 4o +
TR AL B BN g TR TR S 8 B A6 h Fh bk A A 28 (DPTRELPC) HISUEA
IirEA . iR CAPC AL hl 4788, WITE Bmas WA INBIPC 2 A, PCHg Z L3 nE
TR EAIMOVCZ G B Atttk Wik 2 LIDPTRONSELE 27 4788, TG UL &3
TEPAT LA INIE T, R8O Ak (IR A 1B 25 =80T o AN AR AR AT o

24 B RN ARARME AL T0~42 8], QR ilfseks RnesArb BE F 508 FIDB Iy
L GECFAD B XHANMEZ —
REL-PC: INC A
MOVC A, @A+PC

RET

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

IR AR % 7B 2 BT B A02$H0ME N01IH, $AT R THIREE, BinssriE
ANTTH. MOVCHEA Z ATIIINC AR & 2N TAE BRI RETIM % E M. Wil
MOV CHIZFA Z (84 2 MRS BTk, R4 N T IER S EGRR, DUEAH R
M T 5Cse in 3 RnasA L.

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

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

MOVC A @A+PC
EOKE(Fh): 1
WITEHEA: 2
Zi#FISES: [ 1000 [ooO0 1 1]
#1E: MOVC

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

INRE:
AR

2451:

MOVX A @Ri
ESKE (FT) :
HATEHA:
T ERAD -

#BAE:

SRR IE

MOVX 54 F T8 2 mas A AN S0 770 & < (AL if 8t . R fEfR ik 1R &
MOV BN T Xe MOVXI 73 IR, EATTZ A1) DRI AE T U5 i SN E i RAM
PR TR M Bl 87 (34 2 16 AL ) o

ST IR, YR TAEZAE A I ROFIR LI (8o il 21 5 FH 3 L1PO. % T
HNERIOY R B B BU/NIRAMER B, 8ALHIE CLs g il . 35 B M K IRAM
BRI, nl R O 5] RS S A bbb S S . BRI AT fEMOVXEE 4 2 Biias g i 48
A, b 5] AV .

XF 2R, I HE R DPTR Az 1602 stk . 24 P23its 1 () HY % 2%
RILDPHIY P ZEIT, P2 IR TN 6 25 A7 28 TR R FOR IS . 78U 9 DU I R I 250
FEFIIS, X Py S A R REE, RN TR BRG44SR B & fr o .

RN, B LUR A PR R R MOV XEE 4 o £E 1 0] K25 = FIRAM
SXANN,  BETT DA B 5 5 DPZEP23 1 4 bk iy s o 521, AT RASE B 4%
B4, ARk R A P2 1 B, P B ROBERIA HE A MOV XS

4.

BT — AN I S bk /R 2R (0 S IRAMAE i 85, %5 92568 (1 Intel (1)
8155 RAM / 1/O/ TIMER) , 1ZA7-fifi w4 B2 218051 ity ITPO_LE-, i 1 P3# FH T ik
AMERAM BT 5 365 5. il LI PIFIP2 A Pl N/ ol L1 o ROFHRIH R 554 3
A912HFA34H, FMTRAMTI34H S ICAFfif 4 J956H, U T 148 4 /541 -
MOVX A, @R1
MOVX  @RO,A

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

1
2

[1110Jo001i]

MOVX
(A) — ((RD)

MOVX A @DPTR

BEKE (FH)
MITEER:

T RAD
BAE:

1
2

[ 1110 Joooo]

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

(Ri)(A)

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

BfE: MOVX
(DPTR)—(A)
MUL AB
IngE: ik

WA iZdBA A TSl B A A s Brh (I AT S8 B B afeidz. Frr=AE I 16A7 e fR
BRSO AF e Bngs . T s 8 A AT Z A7 5B . 45 Fe A KF255(0FFH) , I E
iR BUNEERRES . FEPITIZIEAN, bR E R RS E.
2450 B ZAI0ESAKVIEAE J980(S50H), 2 AF-2eBIRHILA1E 160 (OAOH), MIFE4-:
MUL AB
SR1S3AN12 800 (3200H), P AR 748 BI{EAF F32H (00110010B) , SANZRHEE S,
B AR E A, BAR SIS E.
BEKEFED: 1
HITEHE: 4
Zi#EHI%RAS: [1 0 1 o0Jo 1 0 0]
B{E: MUL

(A)ro— (A)x(B)
(B)ss
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NOP

Ihee: SEE

WRA: PUTAIELR S, BAREEPATHEE RS . B TPCHh, At A s bR SR A
AL

;BB AR I P2 575 51 L I AR I R P s i kb R AL
WA OB o HRAUEFHSETBMCLRIE A7, AR ket R BeREsEL ML A A
o DRI 5 EEBESE AN BSOS o W] AR A0 R J7 SR SEBLITEEKR i T e
(R WA ga D -
CLR p2.7
NOP
NOP
NOP
NOP
SETB p2.7

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

#®1E: NOP
(PC) « (PC)+1

ORL <dest-byte> , <src-byte>
Ihee: MANTFHLRENEHBEH
AR ORL#E4 ¥4 Hi<dest-byte>Fll<src_byte> T i =& I AN 75 48 Bk A7 12 47 18 R alig
B, 2 AEIE <dest-byte> IR AR IR ot . EZARIERREMRR 47 .
PIANMERIERH AR, SCROFTFHE 20, 4 H IR E SR RINSRART, R (E
FOTLLR A F 474 Fhk . BT FAEaRI R Fhlai LR k. 2 B RS
KRBT 07 0, R DR RN el sr B A
R AR SR S S EIRPIRES T4 <dest-byte> BT AR 194
82 M3y 1 %60 R R A7 28 TR SR s, A2 S B R
24 B 2 #s AR $E H0C3H (11000011B), #F77-%5R0O+ FI%dE ¥55H(01010101) ,
JUEERSE
ORL A,RO
PATIE, ZhnE$ A48 0D7H(11010111B) . 24 H A B0 B3 5 0 5l 5
BT, ORL¥H4A W] FHRIATATRAM S G Bl 2 B4 27 A7 28 h I M1 B oML, ATk
Hefy el B LR BR M e, BT RN DUR A S TERR A R I AL, T B2
FNERATEIZAT IR s T U . PATHR S
ORL  P1,#00110010B
ZJa, LORIEES. 4. 1z EL.
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ORL ARn
BESKE (F1):
WITREEA:
“HFISRES: [0 1 0 01 rorx
#4E: ORL
(A) — (A)V(Rn)
ORL A.direct

BEKE(FM): 2
WITEHEA: 1
“HEEI4RES: [0 1 0 0 Jo 1 0 1] [ directaddress |

#1E: ORL
(A)— (A)V (direct)

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

EOKE (F1): 2
WITRER: 1
ZH#FI%RES: [0 1 0 0 [0 1 0 0] [ immediatedata |

#4E: ORL
(A)— (A)V #data

ORL direct, A
BOKE (F1H): 2
WITEEA: 1
Zi#FIZRAS: [0 1 0 0 [0 0 1 0] [ directaddress |

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

WITREIE:
“H#EFIZAS: [0 1 0 0 Jo 0 1 1] [ directaddress | [ immediate data |
#1E: ORL

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

Ihee: frAZEREHEEEH
YRR dniR<src-bit> TR R AR R AL, MEMBAFRE: BN, CREFECARE R TR
BAL, FEILRIESH, T IRIEBC TN “7 R ERESOUR M, H
VEBRIERAR AR AN . FEPATAIE LN, A A R E AL
245 HPATW RIS FAIN, 24 HAHPL.0=18KACC.7=18k0OV =08}, BN HAIbREC:
MOV  C,P10 ;LOAD CARRY WITH INPUT PIN P10
ORL  C,ACC7 ;OR CARRY WITH THE ACC.BIT 7
ORL  C,/0V ;OR CARRY WITH THE INVERSE OF OV
ORL C, bit
EOKE (F1): 2
Zi#FIZES: [0 1 1 1 Jo 0 1 0] [ bit address |
#1E: ORL
(C) « (C) V (bit)
ORL C, /bit
BLOKE (FDM): 2
WITEH: 2
Zi#FISRES: [ 1 0 1 0 [0 0 0 0] [ bitaddress |
#1E: ORL o
(C) — (C)\/(bit)
POP direct
ThEE: itk
WEA:  CEHURIRE T E I A EHRAM LTI N 2F, BFREHRL. SA)5, KRB N ALk F)
thdirectiT R R AERE o0 (BTG O dh. ZRIER I bR E AL
241 BERRAREIOWIME N32H, A ERAMIYI30H~32H G (K144 43 A1 H20H . 23HAT
01H. MIHAATIRS
POP DPH
POP DPL
ZJ5, BAREMAIEAZRR30H, HdnfREr 42 90123H., M 44
POP SP
TR AREH A N20H .
HRE: FEXFRFERIEOL R, S NHAREIE (20H) ZHT, ARIRH S/
2FH, A5 HBEE20HIE N, AZR20H,
BOKE (FDH): 2
WITEER: 2
“HEFIZES: [ 1 1 01 [o 0 0 o] [direct address |
¥R{E: POP

(direct) < ((SP))
(SP) « (SP) - 1
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PUSH direct
IhRE: LAk
YERA:  ARIREFESLINL, RS Krdirect TR B4R P 25 I Bt HFR AT R S H I FERAMAE
BRI 2. ZEREAN bR AL
2450 BTN IR S AR I AR PR AT B A09H,  BE e DPTRAME A0123H. 47 Un
T4 A
PUSH DPL
PUSH DPH
25, FIEEAEN0BH, FFAEEHE23HA0IH S HIAEA P ERAMIFIOAHFIOBH R fif B
JEZH .
BEKE (FEH): 2
WITEHR: 2
ZH#SI%S: [ 1 1 00 Jo 0o 0 o] |[direct address |
#4{E: PUSH
(SP) — (SP) + 1
((SP)) « (direct)
RET
IhRE: M THIFEIR[AE
WRA: HUTRETIRAN, B EPCE M AL T AMRAL 75 AR sy, deiRitmi2. 4R
G, TR TE R IIPCIE R N Hb bk AL TR AT, — RSO, %48 & FIACALLEL
LCALLEC A . cidg 2 MHUT A semibr E47 .
20 RRRIEH YIMEN0BH, A EERAMEI0AHAIOBHAFfif 8. G Hh O HE 70 B 9 23H AN

01H. NI#E4:
RET
PATIE, RIGEFEEN0OH. FEK MO123H bk Ab 4k L 301 T .

BOKE F) . 1

Zi#EHEI%mAS: [ 0 0 10 Jo 0 1 0]
¥B{E: RET
(PC15-8) <~ ((SP))
(SP) « (SP) -1
(PCy.0) < ((SP))
(SP) « (SP) -1
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RETI

ThReE:
AR :

2541

iR [A]

PATZIR LM, BN # M PCE K M A ARAL 71T, AREIRE R WE ., &
B AR HA W, HRAaEHR2. HALZF AR AZRN . HEFIRETPSW
Ao BARE B WTETIIRES o R PR ARk AHT ™ A IR PCAE B3 L F) ik AR T 43
1T —RBOU T R ORI DT — %484 . EPITRETHESN, WA ML
SRR R e S 2 A HAt vh T AR S A AL B, 8 A A PRI e 2 A5 v ) o BT 2 IR

EPATLHRIE L

PR IRAT IWIME N0BH, 45 A LE HiHE0123H AL T4 AP AT 45 A 1a) 7= A v ik, PR 88
RAMITJOAHFIOBH 5T I PN 25843 73 N 23HFI0IH . 45 4
RETI

PAT7EHE IR, ARIREHAZEO09H,  PIFTR [l f5 72 5 4k 42 IN0123HIIE T 464447

BEKE(FM: 1
MITR: 2

ARG -
181

RL A

[00 11 Jo o 1 0]

RETI

(PCis) < ((SP))
(SP) « (SP) -1
(PCy0) < ((SP))
(SP) « (SP) -1

ESKE (F)
1T

= I
181

oK BMBRAR O BE S E R AL RS
s O BUmES RIS B AR AN, KA TR R0, 1R HIHAT AR bR ENAL
: WEINEEM 25 H0C5H (11000101B) , 484

RL A

PTG, BN AAZHKSBH (10001011B) , HbrEA ASZHN .,
1

1

[0010]Jo0oo01 1]

RL

(An+1) — (An) n=0-6

(A0) — (A7)
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RLC A
IhRE: AR AR
YRR BUMES e B dE At AR & — IR R L . HrP AL TR N B AR, B RR B
WIGIRSEFE R0, %38 A HoAth b A7
2450 B B EAR{E H0C5H(11000101B), U454
RLC A
PAT IR, KR EInREAR SIS AR N8BH(10001011B), HEA b G4k B A .
BSKE (FH) :
ISR [0 0 11 Jo 0 1 1|
#{E: RLC
(An+l) < (An) n=0-6
(A0) — (C)
(C) < (A7)
RR A
hee: W RinssnBdE AT 4%
AR B RSSO A BN, OB R BN, HITEMAARE, Z4R
A AR EAL
2450 W B INE N A H0C5H (11000101B) , Nj3E4
RR A
AT G BN HI N EAE OE2H (11100010B) , brEAL A Z 8N,
ESKE (FH):
HITEER:
Zi#HFIZRES: [ 0 0 00 [0 0 1 1]
#1E: RR
(An) < (Ant+l) n=0-6
(A7) < (A0)
B ESH AT ERAR FML: 0513-5501 2928 / 2929 / 2966 f£H.: 0513-5501 2969 / 2956 / 2947 107
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RRC A
IheE: HHIIERL R
WEA:  BNaR I8 B RO bR & — AR A R LA HAR OB NI FRE, HEAIAR B
VIR ASERE BN T o 1238 AT A AR AT o
2645 R 2 NS 18 J90C5H(11000101B), HEAIFRE A0, MHE4
RRC A
PATE, A0 RS HE 45 62H(01100010B), A7 bk & B A7
BEKE(FH): 1
ZiEFIZES: [ 0 0 01 Jo 0 1 1]
#¥{E: RRC
(An+l) < (An) n=0-6
(A7) —(C)
(C) < (A0)
SETB <bit>
Thee: B
WBA: SETBIRA nlKAHRI AR EL, HHERIERT GRAT DL A bR s A v] BB F- Bk
AR A ANFL I H AR A
060 BOMAARERIEE, i L HOIRA y34H(00110100B),  MIFE 4
SETB C
SETB P10
PATIE, BERPREARNL, i LR RS AR 35H(00110101B)
SETB C
BESKE (FH) :
WITEHA:
TSRS [ 1 1 01 Jo 0 1 1
#1E: SETB
©)«1
SETB bit
ESKE (FTH): 2
PITEH: 1
Zi#EHI%mAD: [ 1 1 0 1 Jo 0 1 o] [ bitaddress |
#1E: SETB
(bit) 1
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SIMP rel
INRE: JEBkEE
WA FEP A AREREE Blrel Fros bl 40T . B AR an R vk 5. EkPCE M2,
R FHE A 5277 (Birel) FTRoRiE 55 M min#PC L, 53K HPCE RIS
B ) B Artthhk . BrCL, BRIV 2 A4 (HISIMP) Huhk I RT128 725 fl )5
12775
Z0: B S RELADRXS MR 4 M hb A7 T 52 P A7 fif 5 (1 0123HH E, T 454>
SIMP RELADR
V9% 5 6 T0100H. 44T %84 )5, PCHALH0123H.
VER: ELBIR, BESIMPH TR — &4 rht 20102H, Kk, B imEs
£50123H-0102H=21H. 4, WHESIMPHmFE & ZOFEH, B4R RE1%TE
A I TEBRIEIR o
ESKE(ET: 2
ZHEI4ES: [ 1 0 00 Jo 0 0 0] [ reladdress |
B{E: SIMP
(PC) — (PC)+2
(PC) « (PC)+rel

SUBB A, <src-byte>
INgE: ATENLIIIRE
R SUBBH&4 M Z N 28 vh il 2= <src-byte> {4 Q26 1) 7528 & (Bl R BhArbr &, Ik
RIS H RS R E T Enasrh . dn B AT L S 707 T B, SUBBXKG 2 E {7 3247
Fr& (Rt ;o B0, EEIIMFE. (WREHITSUBBIE AT, HHAikrE&
CLAWEN, XEMAEIERTIRIAT 2R E IR HER, = T BRI AER
TARZIGAS, BT E RIVREAE R I B nas P2 ) dn SRR AT heki
BE RN, I EH A, AR AR EACS Y B AL RN H
fr: MEBTALEA, BOEHTAE AL, TEeiika, g RSOV B L.
MPHTE TS BEOREIE N, FFOVERL, WEREIESR M i b4
THEG B, EAEURIE SRR R A T RS
R o S 1| WA W= % 2| R = I 7 1| = &7 2813 1] 72 | U RVALE{ B4
k.
25451 ; W UM AR R A B V0C9H(11001001B) . A7 A7 #RR2[¥){E y54H(01010100B), ik
fibrECH B . M F1E4:
SUBB A, R2
PATIE, ZInEsEdE 48 J974H(01110100B), BEALFR & CHIHBIBEALFR £ ACHE
%, bR ECH AL .
VER: OCOHI 54HM 1% 75H, HIE L&+, HF7ESUBBIEL AT
A, AR ECE AW BN, R iR 4 Rib B L Abr s, B374H. Hit,
UISRAE AT BRS P O 20 LB SR, A AR ECHPIRZS R 40, A4 M HCK
CLR C At iR ECiEE.
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SUBB A, Rn

BEKE (F1)
HATEHA:
— I 4RA -

#BAE:

SUBB A, direct

EOKE (F1)
HATEHA:

b 2 A

B4

SUBB A, @RI

HSKE (FH):
HITREIER:

Z SRS
BRAE:

SUBB A, #data

1

[100 1 [1rrr]

SUBB
(A) = (A)-(C) - (Rn)

1
[1 00

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

1 ]o 1 0 1] [ directaddress |

1
1
[1 00

SUBB
(A) = (A) - (©) - (Ri))

1]o0 11 i

BEKE (FH):
PATREIEA:
Zi#EHEI%RAD: [1 0 0 1Jo 1 0 0] [ immediatedata |
#{E: SUBB
(A) «— (A) - (C) - #data
SWAP A
InRE: S RMER AR
WBA: SWAPHEAU B INaerRans (Fr3~(r0) FImsals (fr7~fid) Bk sci. sehr b
SWAPHE &t ] NARL IR & o %3RS AR &AL
2450 BRI M4 N0C5H (11000101B) , NlFE4

BOKE (FT) :
WITEHA:

— 4D :
181

SWAP A

AT, BN A MSCH (01011100B) .
1

1

[1100]J0100

SWAP

(Aso) << (Ar)
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XCH A, <byte>

TIRE:
AR :

2451

XCH A/Rn

EOKE (F1)
PITRHA:
Z HEHIRA -

BRAE:

XCH A, direct

BEKE (FM:
WATEER:
BRAE:

XCH A, @Ri

BOKRE (T
HATEER:
BRAE:

AZ e BN AN 72 B A

XCHH& A H<byte> T8 %€ 117 A E I N A BB F gy, [FIRK Rn s i IA s
G \<byte>Frig M) 7 AR . 82 PIERIELMH fR v I ubor . &
fras Sk, BT UAMEF AT

RO A2 A E20H, B A% A48 J93FH (00111111B). A EERAMKI20H A 5T 1K
25 975H (01110101B). M54

XCH A, @RO

PATIE, PIEBRAMIFI20H 3G (¥ 504 42 3FH (00111111B), RN A 248 A
75H(01110101B).

|1100|1rrr

XCH
(A) <= (Rn)

1
[1200 Jo 10 1] [ directaddress |

XCH
(A) < (direct)

1
1

[1 100 o011 i
XCH
(A) <= ((Ri))
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XCHD A, @Ri
Ihee: A4 BRI AI@Rist v oo b B k46
ER: XCHDIE4¥ Znds N A MR (F70~3, —fRE T Nt ¥ ekBCDAS) Fija) %
SHER P HRAM B T I BT e, S B IR T (hi7~-4) FIAZEm. 54k,
ZAR AR EN .
4. FROMRAT 7 HHE20H, ZNES A % 836H (00110110B). I #RAMIKI20H B I A7 i
I %cdE 9 75H (011110101B). MIFE4
XCHD A, @RO
PATIE, PWEBRAM 20HER TG N A48 i 76H (01110110B), R IN#AR N A AN
35H(00110101B).
ESKEET: 1
HITAH: 1
TiEFIES: [1 101 o011
$2{E: XCHD
(Aso) <= (Riso)

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

AR B A7 ds Fhk . EIRThE . A MRS HEASL RN S0k 24 H AR S0
T EET ARG, JRERE RO AR RN s B S

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

245 B R BN g8 A 25 A7 #5013 2543 ) 90C3H (11000011B) FI0AAH(10101010B), i
4
XRL A RO

PATIE, RINAIIHN A H69H (01101001B).

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

PATE, PLEMIAIS. 4. OBHUY.
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XRL A/Rn

BOKE (F1)
PITRHA:

Z RS
R1E:

XRL A, direct

BSKE (F1M):
BATREIHA:

T FISRAD -
BRAE:

XRL A @Ri

BEKE (F1) :
PATEHA:

T YRAS
BRAE:

XRL A, #data

SR (FH)
BT

b 2 A

151

XRL direct, A

BOKE (F1)

[01 10 21rrr

XRL
(A) —(A) ¥ (Rn)

[0110]o0101

| direct address |

XRL
(A) < (A) ¥ (direct)

1
1

[01 10011

XRL
(A) = (A) ¥ ((Ri)

2
1

: 01 100100

| immediate data |

XRL
(A) « (A) ¥ #data

WITRHA:

— IR

#BA1E:

: 01100010

| direct address |

XRL
(direct) «— (direct) ¥+ (A)

XRL direct, #data
SRR (F) -
HITEIER:

b 2 A

RAE:

:[01 100011

| direct address

immediate data |

XRL

(direct) «— (direct) + # data

P 0 L A T R A ]
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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] 0 0 1 0| [ a7 a6 a5a4 | a3 a2 al a0

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

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

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

Example:  The Accumulator holds 0C3H(11000011B) and register 0 holds 0OAAH (10101010B). The
instruction,
ADD A,RO

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

Operation:

ADD A.direct
Bytes:
Cycles:
Encoding:

Operation:

ADD A @RI
Bytes:
Cycles:
Encoding:
Operation:

ADD A #data
Bytes:

Cycles:
Encoding:

Operation:

[00 10 J1rrr

ADD
(A)—(A) + (Rn)

2
1

[ 0010

ADD
(A)«—(A) + (direct)

[0101 | direct address |

[00 10 Jo11i

ADD
(A)—(A) + ((Ri))

1
[ 0010

ADD
(A)<—(A) + #data

[0 100 [ immediate data |

ADDC A <src-byte>

Function:
Description:

Example:

Add with Carry

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

OV is set if there is a carry-out of bit 6 but not out of bit 7, or a carry-out of bit 7 but not
out of bit 6; otherwise OV is cleared. When adding signed integers, OV indicates a negative
number produced as the sum of two positive operands or a positive sum from two negative
operands.

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

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

ADDC ARO0

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

P 0 L A T R A ]
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ADDC ARnN
Bytes:
Cycles:
Encoding:

Operation:

ADDC A, direct
Bytes:

Cycles:
Encoding:

Operation:

ADDC A,@Ri
Bytes:

Cycles:
Encoding:
Operation:

ADDC A #data
Bytes:

Cycles:
Encoding:
Operation:

AJMP addr 11

[00 11 [1rrr]

ADDC
(A)—(A) +(C) + (Rn)

[ 0011

ADDC
(A)—(A) + (C) + (direct)

[ 010 1] [ directaddress |

[00 11 Jo11i]

ADDC
(A)—(A) +(C) + ((Ri))

[ 0011

ADDC
(A)«(A) + (C) + #data

[0 100 ]| | immediatedata |

Function:
Description:

Example:

Bytes:
Cycles:
Encoding:

Operation:

Absolute Jump

AJMP transfers program execution to the indicated address, which is formed at run-time by
concatenating the high-order five bits of the PC (after incrementing the PC twice), opcode
bits 7-5, and the second byte of the instruction. The destination must therefore be within the
same 2K block of program memory as the first byte of the instruction following AJMP.

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

AIJMP JMPADR

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

2

2

[a10a9 a8 0] 0 0 0 1
AIMP

(PC)« (PC)+2

(PCyo.0)<— page address

| a7 a6 a5 a4 | a3 a2 al a0 |
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ANL <dest-byte> , <src-byte>

Function:
Description:

Example:

ANL ARn
Bytes:
Cycles:
Encoding:

Operation:

ANL A direct

Bytes:
Cycles:
Encoding:

Operation:

ANL A @RI

Bytes:
Cycles:
Encoding:
Operation:

Logical-AND for byte variables

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

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

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

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

ANL ARO

will leave 41H (01000001B) in the Accumulator.

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

ANL PI, #01110011B

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

[01 01 J1rrr

ANL
(A)—(A) /\ (Rn)

2
1

[ 0101 Jo1o0 1] [ directaddress |

ANL
(A)—(A) /\ (direct)

1
1
[01 01 o011

ANL
(A)—=(A) N ((RD)
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ANL A #data
Bytes:
Cycles:
Encoding:

Operation:

ANL direct,A
Bytes:
Cycles:
Encoding:

Operation:

[ 0101

ANL
(A)—(A) /\ #data

[0 100 [ immediatedata |

2
1

[ 0101

ANL
(direct)«(direct) /\ (A)

[0 01 0] [ directaddress |

ANL direct#data

Bytes:
Cycles:
Encoding:

Operation:

3
2

[[0101 [ immediate data |

ANL
(direct)«—(direct) /\ #data

[0011 | direct address

ANL C, <src-bit>

Function:
Description:

Example:

ANL C,bit

Bytes:
Cycles:
Encoding:

Operation:

Logical-AND for bit variables

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

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

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

ANL C,/0V ;AND WITH INVERSE OF OVERFLOW FLAG
2

2

[ 1000 Joo10] [ bitaddress |

ANL

(©) < (C) A (bit)

118
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ANL C, /bit
Bytes:
Cycles:
Encoding:

Operation:

2
2
[ 1011 Joooo] [ bitaddress |

ANL L
(C)—(C) A (hit)

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

Function:
Description:

Example:

Compare and Jump if Not Equal

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

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

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

CINE R7,#60H, NOT-EQ
; . 4N ; R7 = 60H.
NOT_EQ: JC REQ_LOW ; IF R7 < 60H.
; ™. AN, ; R7 > 60H.
sets the carry flag and branches to the instruction at label NOT-EQ. By testing the carry flag,
this instruction determines whether R7 is greater or less than 60H.

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

WAIT: CINE APLWAIT

clears the carry flag and continues with the next instruction in sequence, since the
Accumulator does equal the data read from P1. (If some other value was being input on PI,
the program will loop at this point until the P1 data changes to 34H.)

CINE A direct,rel

Bytes:
Cycles:
Encoding:

Operation:

3
2

[ 1011 Jo101 | direct address [ rel.address |

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

(€)1
ELSE
(©) <0
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CJINE A #data,rel

Bytes: 3
Cycles: 2
Encoding: [ 1011 Jo101 [ immediata data [ rel.address |

Operation: (PC) « (PC)+3
IF (A) < > (data)

THEN
(PC) « (PC) + relative offset
IF (A) < (data)
THEN
C)«1
ELSE
C)«0
CJINE Rn#data,rel
Bytes: 3
Cycles: 2
Encoding: [ 1011 [ 1rrr [ immediata data [ rel.address |

Operation: (PC) « (PC)+3
IF (Rn) < > (data)
THEN
(PC) < (PC) + relative offset
IF (Rn) < (data)

THEN
(C)«1
ELSE
(C)«0
CINE ©@Ri,#data,rel
Bytes: 3
Cycles: 2
Encoding: [ 1011 Jo011i [ immediate data [ rel.address |

Operation: (PC) « (PC)+3
IF ((Ri)) <> (data)
THEN
(PC) « (PC) + relative offset
IF ((Ri)) < (data)
THEN
C)«1
ELSE
C)«0
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CLR A
Function:  Clear Accumulator
Description:  The Aecunmlator is cleared (all bits set on zero). No flags are affected.
Example:  The Accumulator contains 5CH (01011100B). The instruction,
CLR A
will leave the Accumulator set to 00H (00000000B).
Bytes: 1
Cycles: 1
Encoding: [ 1110 Jo100
Operation: CLR
(A)=0
CLR bit
Function:  Clear bit
Description:  The indicated bit is cleared (reset to zero). No other flags are affected. CLR can operate on
the carry flag or any directly addressable bit.
Example:  Port 1 has previously been written with 5DH (01011101B). The instruction,
CLR P12
will leave the port set to 59H (01011001B).
CLR C
Bytes: 1
Cycles: 1
Encoding: [112 0 0] 0011
Operation: CLR
(€) <0
CLR bit
Bytes: 2
Cycles: 1
Encoding: | 1100 [0010] [ bitaddress |
Operation: CLR
(bit) < 0

P 0 L A T R A ]
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CPL A
Function:  Complement Accumulator
Description:  Each bit of the Accumulator is logically complemented (one’s complement). Bits which
previously contained a one are changed to a zero and vice-versa. No flags are affected.
Example:  The Accumulator contains 5CH(01011100B). The instruction,
CPL A
will leave the Accumulator set to 0A3H (101000011B).
Bytes: 1
Cycles: 1
Encoding: [ 1111 Jo100
Operation: CPL
A)y—(A)
CPL bit
Function:  Complement bit
Description:  The bit variable specified is complemented. A bit which had been a one is changed to zero
and vice-versa. No other flags are affected. CLR can operate on the carry or any directly
addressable bit.
Note:When this instruction is used to modify an output pin, the value used as the original
data will be read from the output data latch, not the input pin.
Example: Port 1 has previously been written with 5BH(01011011B). The instruction,
CPL P11
CPL P1.2
will leave the port set to 5DH(01011101B).
CPL C
Bytes: 1
Cycles: 1
Encoding: [10 1 10011
Operation: CPL o
(©) < (©)
CPL bit
Bytes: 2
Cycles: 1
Encoding: [ 1011 [00 10| [ bitaddress |
Operation: CPL L
(bit) « (bit)
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DA A

Function:
Description:

Example:

Decimal-adjust Accumulator for Addition

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

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

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

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

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

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

ADDC AR3
DA A

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

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

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

ADD  A#99H
DA A

will leave the carry set and 29H in the Accumulator, since 30+99=129. The low-order byte
of the sum can be interpreted to mean 30 — 1 = 29.
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Bytes:
Cycles:
Encoding: [ 11 01 Jo10 0]
Operation: DA
-contents of Accumulator are BCD
IF - [[(As0) > 91V [(AC) = 1]]
THEN(Ag,) < (Ago) + 6
AND
IF - [[(A)>91V[(C) =1]]
THEN (A7) < (A7) + 6
DEC byte
Function:  Decrement
Description:  The variable indicated is decremented by 1. An original value of 00H will underflow to
OFFH.
No flags are affected. Four operand addressing modes are allowed: accumulator, register,
direct, or register-indirect.
Note: When this instruction is used to modify an output port, the value used as the original
port data will be read from the output data latch, not the input pins.
Example: Register 0 contains 7FH (01111111B). Internal RAM locations 7EH and 7FH contain 00H
and 40H, respectively. The instruction sequence,
DEC @RO
DEC RO
DEC @RO
will leave register 0 set to 7EH and internal RAM locations 7EH and 7FH set to OFFH and
3FH.
DEC A
Bytes:
Cycles:
Encoding: [00 0 1 Jo 10 0]
Operation: DEC
(A)—(A) -1
DEC Rn
Bytes: 1
Cycles: 1
Encoding: [ 0001 J1rrr
Operation: DEC
(Rn)«—(Rn) - 1
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DEC direct
Bytes:
Cycles:
Encoding: [ 0001 Jo 10 1] [ direct address |
Operation: DEC
(direct)«—(direct) —1
DEC @RIi
Bytes: 1
Cycles: 1
Encoding: [ 0001 [0 11
Operation: DEC
(Ri))—((Ri)) - 1
DIV AB
Function: Divide
Description: DIV AB divides the unsigned eight-bit integer in the Accumulator by the unsigned eight-bit
integer in register B. The Accumulator receives the integer part of the quotient; register B
receives the integer remainder. The carry and OV flags will be cleared.
Exception: if B had originally contained 00H, the values returned in the Accumulator and
B-register will be undefined and the overflow flag will be set. The carry flag is cleared in any
case.
Example: The Accumulator contains 251(OFBH or 11111011B) and B contains 18(12H or 00010010B).
The instruction,
DIV AB
will leave 13 in the Accumulator (ODH or 00001101B) and the value 17 (11H or 00010010B)
in B, since 251 = (13x18) + 17. Carry and OV will both be cleared.
Bytes: 1
Cycles: 4
Encoding: [1 0 0 00100
Operation: DIV

(B — @)
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DJINZ <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 DINZ and one to alter the pin.

DIJNZ Rn,rel
Bytes: 2
Cycles: 2
Encoding: | 11021 [ 2 rrr | [ reladdress |
Operation: DJINZ
(PC) « (PC) +2
(Rn) < (Rn) -1
IF (Rn)>0or(Rn)<0
THEN
(PC) « (PC)+ rel
DJNZ direct, rel
Bytes: 3
Cycles: 2
Encoding: [ 1101 [0 10 1] [ directaddress | [ rel address |
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Operation: DJINZ
(PC) « (PC) +2
(direct) « (direct) — 1
IF (direct) >0 or (direct) <0
THEN
(PC) « (PC) +rel
INC <byte>
Function:  Increment
Description:  INC increments the indicated variable by 1. An original value of OFFH will overflow to
00H.No flags are affected. Three addressing modes are allowed: register, direct, or register-
indirect.
Note: When this instruction is used to modify an output port, the value used as the original
port data will be read from the output data latch, not the input pins.
Example: Register 0 contains 7EH (011111110B). Internal RAM locations 7EH and 7FH contain OFFH
and 40H, respectively. The instruction sequence,
INC @RO
INC RO
INC @RO
will leave register 0 set to 7FH and internal RAM locations 7EH and 7FH holding
(respectively) 00H and 41H.
INC A
Bytes:
Cycles:
Encoding: [0 0 0 0] 0100 |
Operation: INC
(A) «— (A)t1
INC Rn
Bytes: 1
Cycles: 1
Encoding: [o00 0 0] 1rrr
Operation: INC
(Rn) < (Rn)+1
INC direct
Bytes:
Cycles:
Encoding: | 0000 [0 10 1] [ direct address |
Operation: INC

(direct)«—(direct) + 1

P 0 L A T R A ]
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INC @RI
Bytes: 1
Cycles: 1
Encoding: [ 0000 [0 11i
Operation: INC
(Ri)—((Ri)) +1
INC DPTR
Function:  Increment Data Pointer
Description:  Increment the 16-bit data pointer by 1. A 16-bit increment (modulo 2%) is performed; an
overflow of the low-order byte of the data pointer (DPL) from OFFH to 00H will increment
the high-order-byte (DPH). No flags are affected.
This is the only 16-bit register which can be incremented.
Example: Register DPH and DPL contains 12H and OFEH,respectively. The instruction sequence,
INC DPTR
INC DPTR
INC DPTR
will change DPH and DPL to 13H and 01H.
Bytes: 1
Cycles: 2
Encoding: [1 0 1 0 Joo011]
Operation: INC
(DPTR) « (DPTR)+1
JB Dbit, rel
Function:  Jump if Bit set
Description:  If the indicated bit is a one, jump to the address indicated; otherwise proceed with the next
instruction. The branch destination is computed by adding the signed relative-displacement
in the third instruction byte to the PC, after incrementing the PC to the first byte of the next
instruction. The bit tested is not modified. No flags are affected.
Example: The data present at input port 1 is 11001010B. The Accumulator holds 56 (01010110B). The
instruction sequence,
JB P12 LABEL1
JB ACC.2, LABEL2
will cause program execution to branch to the instruction at label LABEL2.
Bytes: 3
Cycles: 2
Encoding: [ o010 o000 [ bit address [ rel.address |
Operation: JB
(PC) « (PC)+3
IF (bit)y=1
THEN
(PC) « (PC) +rel
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JBC bit, rel
Function: Jump if Bit is set and Clear bit
Description:  If the indicated bit is one,branch to the address indicated;otherwise proceed with the next
instruction.The bit wili not be cleared if it is already a zero. The branch destination is
computed by adding the signed relative-displacement in the third instruction byte to the PC,
after incrementing the PC to the first byte of the next instruction. No flags are affected.
Note: When this instruction is used to test an output pin, the value used as the original data
will be read from the output data latch, not the input pin.
Example:  The Accumulator holds 56H (01010110B). The instruction sequence,
JBC ACC.3,LABEL1
JBC ACC.2,LABEL2
will cause program execution to continue at the instruction identified by the label LABEL2,
with the Accumulator modified to 52H (01010010B).
Bytes: 3
Cycles: 2
Encoding: [ 0001 o000 [ bit address [ rel. address
Operation: JBC
(PC) «— (PC)+ 3
IF (bit)=1
THEN
(bit) <0
(PC) « (PC) +rel
JC el
Function:  Jump if Carry is set
Description: If the carry flag is set, branch to the address indicated; otherwise proceed with the next
instruction. The branch destination is computed by adding the signed relative-displacement in
the second instruction byte to the PC, after incrementing the PC twice.No flags are affected.
Example: The carry flag is cleared. The instruction sequence,
JC LABEL1
CPL C
JC LABEL2s
will set the carry and cause program execution to continue at the instruction identified by the
label LABEL2.
Bytes: 2
Cycles: 2
Encoding: [ 0100 [0000O rel. address
Operation: JC
(PC) « (PC)+2
IF (C)=1
THEN
(PC) « (PC) +rel
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JMP @A+DPTR

Function:  Jump indirect
Description:  Add the eight-bit unsigned contents of the Accumulator with the sixteen-bit data pointer,
and load the resulting sum to the program counter. This will be the address for subsequent
instruction fetches. Sixteen-bit addition is performed (modulo 2%6): a carry-out from the low-
order eight bits propagates through the higher-order bits. Neither the Accumulator nor the
Data Pointer is altered. No flags are affected.
Example:  Aneven number from 0 to 6 is in the Accumulator. The following sequence of instructions
will branch to one of four AJIMP instructions in a jump table starting at IMP_TBL.:
MOV DPTR, #JMP_TBL
JMP @A+DPTR
JMP-TBL: AJMP LABELO
AIMP LABEL1
AIMP LABEL?2
AIMP LABEL3
If the Accumulator equals 04H when starting this sequence, execution will jump to label
LABEL2. Remember that AJMP is a two-byte instruction, so the jump instructions start at
every other address.
Bytes: 1
Cycles: 2
Encoding: [ 0111 [00 11]
Operation: JMP
(PC) < (A) + (DPTR)
JNB bit, rel
Function:  Jump if Bit is not set
Description:  If the indicated bit is a zero, branch to the indicated address; otherwise proceed with the next
instruction. The branch destination is computed by adding the signed relative-displacement
in the third instruction byte to the PC, after incrementing the PC to the first byte of the next
instruction. The bit tested is not modified. No flags are affected.
Example: The data present at input port 1 is 11001010B. The Accumulator holds 56H (01010110B).
The instruction sequence,
JNB P1.3, LABEL1
JNB ACC.3, LABEL?2
will cause program execution to continue at the instruction at label LABEL2
Bytes: 3
Cycles: 2
Encoding: [ 0011 Jooo00O bit address rel. address
Operation: JNB
(PC) « (PC)+ 3
IF (bit)=0
THEN  (PC) « (PC) + rel
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JINC el
Function:  Jump if Carry not set
Description:  If the carry flag is a zero, branch to the address indicated; otherwise proceed with the next
instruction. The branch destination is computed by adding the signed relative-displacement
in the second instruction byte to the PC, after incrementing the PC twice to point to the next
instruction. The carry flag is not modified
Example: The carry flag is set. The instruction sequence,
JNC LABEL1
CPL C
JNC LABEL2
will clear the carry and cause program execution to continue at the instruction identified by
the label LABEL2.
Bytes: 2
Cycles: 2
Encoding: [ 0101 Joo0o00O rel. address
Operation: JNC
(PC) « (PC)+ 2
IF (C)=0
THEN (PC) « (PC) + rel
JINZ el
Function:  Jump if Accumulator Not Zero
Description:  If any bit of the Accumulator is a one, branch to the indicated address; otherwise proceed
with the next instruction. The branch destination is computed by adding the signed relative-
displacement in the second instruction byte to the PC, after incrementing the PC twice. The
Accumulator is not modified. No flags are affected.
Example:  The Accumulator originally holds 00H. The instruction sequence,
JNZ LABEL1
INC A
JNZ LAEEL2
will set the Accumulator to 01H and continue at label LABEL2.
Bytes: 2
Cycles: 2
Encoding: [ 0111 Joo0o00O rel. address
Operation: JNZ
(PC) « (PC)+ 2
IF (A)#0
THEN (PC) « (PC) + rel
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JZ el
Function:  Jump if Accumulator Zero
Description:  If all bits of the Accumulator are zero, branch to the address indicated; otherwise proceed
with the next instruction. The branch destination is computed by adding the signed relative-
displacement in the second instruction byte to the PC, after incrementing the PC twice. The
Accumulator is not modified. No flags are affected.
Example:  The Accumulator originally contains 01H. The instruction sequence,
JZ LABEL1
DEC A
JZ LAEEL2
will change the Accumulator to 00H and cause program execution to continue at the
instruction identified by the label LABEL2.
Bytes: 2
Cycles: 2
Encoding: [ 0110 Joo0o00O rel. address
Operation: JZ
(PC) — (PC)+2
IF (A)=0
THEN  (PC) « (PC) + rel

LCALL addri6

Function:
Description:

Example:

Bytes:
Cycles:
Encoding:

Operation:

Long call

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

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

LCALL SUBRTN

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

3
2

|0001 |001o

LCALL

(PC) < (PC)+3
(SP) — (SP) + 1
((SP)) « (PCyy)
(SP) — (SP) + 1
((SP)) <= (PCys)
(PC) « addr,.,

addrl5-addr8 addr7-addr0
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LIMP addri6

Function:
Description:

Example:

Bytes:
Cycles:
Encoding:

Operation:

Long Jump

LJIMP 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 ARn
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 (OCAH).

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

MOV  R1,A ;R1<=40H

MOV B, @RI ;B<=10H

MOV @RI, PI ;RAM (40H) < = 0CAH
MOV P2, P1 ;P2 #0CAH

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

[11 1 0]1rrrx

MOV
(A) — (Rn)
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*MOV A,direct

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

Cycles:
Encoding:
Operation:

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

2
1

[[(1111

MOV
(direct) < (A)

[0101 [ direct address |

2
2

[ 1000

MOV
(direct) « (Rn)

[ 1rrr | direct address |

MOV direct, direct

Bytes:
Cycles:
Encoding:

Operation:

3
2
[ 1000

MOV
(direct)« (direct)

[0 10 1] [ diraddr (src) |

MOV direct, @Ri

Bytes:
Cycles:
Encoding:

Operation:

2
2

[ 1000

MOV
(direct)«—((Ri))

[ 01 10| [ (directaddr. |

MOV direct #data

Bytes:
Cycles:
Encoding:

Operation:

MOV @Ri, A

Bytes:
Cycles:
Encoding:

Operation:

3
2

[0111]01001

MOV
(direct) « #data

[ direct address |

1
1

[(1111

MOV
(RD)) — (A)

[01 1
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MOV @RI, direct

Bytes: 2
Cycles: 2
Encoding: [ 1010 JO011i | directaddr. |
Operation: MOV
((Ri)) « (direct)
MOV @RI, #data
Bytes: 2
Cycles: 1
Encoding: [ 0111 [011i | immediate data |
Operation: MOV
((Ri)) « #data

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

Description:  The Boolean variable indicated by the second operand is copied into the location specified by
the first operand. One of the operands must be the carry flag; the other may be any directly
addressable bit. No other register or flag is affected.

Example: The carry flag is originally set. The data present at input Port 3 is 11000101B. The data
previously written to output Port 1 is 35H (00110101B).

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

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

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

Operation: MOV
(bit)e— (C)
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MOV DPTR, #data 16
Function: Load Data Pointer with a 16-bit constant

Description:  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.
Example:  The instruction,
MOV  DPTR, #1234H
will load the value 1234H into the Data Pointer: DPH will hold 12H and DPL will hold 34H.

Bytes: 3
Cycles: 2
Encoding: [ 1 0 0 1[0 0 0 0 | | immediate datal5-8 |

Operation: MOV
(DPTR) « #data, ,
DPH DPL « #data, , #data,

MOVC A, @A+ <base-reg>
Function: Move Code byte

Description:  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.

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

RET

DB 66H
DB T7H
DB 88H
DB 99H

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

MOVC A @A+DPTR

Bytes: 1
Cycles: 2
Encoding: [ 10 0 1 Joo11]
Operation: MOVC
(A) < ((A)+(DPTRY))
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MOVC A @A+PC

Bytes:
Cycles:
Encoding:

Operation:

1
2

[ 1000 Joo11]
MOVC

(PC) « (PC)+1

(A) — (AyHPC))

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

Function:
Description:

Example:

MOVX A @Ri
Bytes:

Cycles:
Encoding:

Operation:

Move External

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

In the first type, the contents of RO or R1 in the current register bank provide an eight-bit
address multiplexed with data on PO. Eight bits are sufficient for external 1/0 expansion
decoding or for a relatively small RAM array. For somewhat larger arrays, any output port
pins can be used to output higher-order address bits. These pins would be controlled by an
output instruction preceding the MOV X.

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

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

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

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

MOVX A, @R1
MOVX  @RO, A

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

[1110]o001i]

MOVX
(A) — ((RD))
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MOVX A ,@DPTR

Bytes: 1
Cycles: 2
Encoding: [ 1110 [000O0 ]
Operation: MOVX
(A) < ((DPTR))
MOVX @Ri, A
Bytes: 1
Cycles: 2
Encoding: [ 1111 J0o01i]
Operation: MOVX
(Ri))— (A)
MOVX @DPTR,A
Bytes: 1
Cycles: 2
Encoding: [ 1111 Joo000
Operation: MOVX
(DPTR)«—(A)
MUL AB
Function:  Multiply
Description:  MUL AB multiplies the unsigned eight-bit integers in the Accumulator and register B. The
low-order byte of the sixteen-bit product is left in the Accumulator, and the high-order byte
in B. If the product is greater than 255 (OFFH) the overflow flag is set; otherwise it is cleared.
The carry flag is always cleared
Example:  Originally the Accumulator holds the value 80 (50H). Register B holds the value 160
(0OAOH). The instruction,
MUL AB
will give the product 12,800 (3200H), so B is changed to 32H (00110010B) and the
Accumulator is cleared. The overflow flag is set, carry is cleared.
Bytes: 1
Cycles: 4
Encoding: [1 0 1 0Jo 1 0 0]
Operation: MUL
(A)r.o— (A)X(B)
(B)15-8
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NOP
Function:  No Operation
Description:  Execution continues at the following instruction. Other than the PC, no registers or flags are
affected.

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

CLR pP2.7
NOP
NOP
NOP
NOP
SETB pP2.7
Bytes: 1
Cycles: 1
Encoding: [0 0 0 0Jo0o 0 0 0]
Operation: NOP

(PC) «— (PC)+1

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

Function:
Description:

Example:

Logical-OR for byte variables

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

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

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

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

ORL A,RO

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

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

ORL P1, #00110010B

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

Operation:

ORL Adirect
Bytes:
Cycles:
Encoding:

Operation:

ORL A @RI
Bytes:
Cycles:
Encoding:

Operation:

ORL A #data
Bytes:
Cycles:
Encoding:

Operation:

ORL direct, A
Bytes:

Cycles:
Encoding:

Operation:

[010 o1 rrr

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

2
1

[0 1 0 0o 1 0 1] [ directaddress |

ORL
(A)<— (A)V (direct)

[01 0001 1

ORL

(A)—(A)V((RD)

2

1

[0 1 00]J0 10 0] [ immediatedata |
ORL

(A)— (A)V #data

2
1
[0 1 0 0o 0o 1 o] [ directaddress |

ORL
(direct)«— (direct) \V (A)

ORL direct, #data

Bytes:
Cycles:
Encoding:

Operation:

3
2

[0 1 0 0Jo 0o 1 1] [ directaddress | [ immediate data |

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

Function: Logical-OR for bit variables
Description:  Set the carry flag if the Boolean value is a logical 1; leave the carry in its current state
otherwise. A slash (“ /) preceding the operand in the assembly language indicates that the
logical complement of the addressed bit is used as the source value, but the source bit itself is
not affected. No other flags are affected.
Example:  Set the carry flag if and only if P1.0 =1, ACC. 7=1, or OV =0:
MOV  C,PL0 ;LOAD CARRY WITH INPUT PIN P10
ORL C,ACC.7 ;OR CARRY WITH THE ACC.BIT7
ORL C,/ov ;OR CARRY WITH THE INVERSE OF OV
ORL C, bit
Bytes:
Cycles:
Encoding: [ 0 1 1 1 Jo 0 1 0] [ bit address |
Operation: ORL
(C) < (C)V (hit)
ORL C, /bit
Bytes: 2
Cycles: 2
Encoding: [ 1 0 1 0 [0 0 0 0] [ bitaddress |
Operation: ORL .
(C) < (C)V (bit)
POP direct
Function:  Pop from stack
Description:  The contents of the internal RAM location addressed by the Stack Pointer is read, and the
Stack Pointer is decremented by one. The value read is then transferred to the directly
addressed byte indicated. No flags are affected.
Example:  The Stack Pointer originally contains the value 32H, and internal RAM locations 30H
through 32H contain the values 20H, 23H, and 01H, respectively. The instruction sequence,
POP DPH
POP DPL
will leave the Stack Pointer equal to the value 30H and the Data Pointer set to 0123H. At this
point the instruction,
POP  SP
will leave the Stack Pointer set to 20H. Note that in this special case the Stack Pointer was
decremented to 2FH before being loaded with the value popped (20H).
Bytes: 2
Cycles: 2
Encoding: [ 1 1 01 Jo 0 0 0] [ direct address |
Operation: POP

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

(SP) « (SP) -1
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RETI

Function:
Description:

Example:

Bytes:
Cycles:
Encoding:

Operation:

RL A

Return from interrupt

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

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

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

1
2
[00 11 Joo 1 0]

RETI

(PCis) < ((SP))
(SP) < (SP) -1
(PCy0) < ((SP))
(SP) < (SP) -1

Function:
Description:

Example:

Bytes:
Cycles:
Encoding:

Operation:

Rotate Accumulator Left

The eight bits in the Accumulator are rotated one bit to the left. Bit 7 is rotated into the bit 0
position. No flags are affected.

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

1

1

[0010]Jo0oo01 1]
RL

(Ant+l) — (An) n=0-6
(A0) — (A7)
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RLC A
Function: Rotate Accumulator Left through the Carry flag
Description:  The eight bits in the Accumulator and the carry flag are together rotated one bit to the left. Bit
7 moves into the carry flag; the original state of the carry flag moves into the bit 0 position.
No other flags are affected.
Example:  The Accumulator holds the value 0C5H (11000101B), and the carry is zero. The instruction,
RLC A
leaves the Accumulator holding the value 8BH (10001011B) with the carry set.
Bytes: 1
Cycles: 1
Encoding: [0 0 11 J0o 0 1 1|
Operation: RLC
(An+l) < (An) n=0-6
(A0) — (©)
(C) — (A7)
RR A
Function:  Rotate Accumulator Right
Description:  The eight bits in the Accumulator are rotated one bit to the right. Bit O is rotated into the bit 7
position. No flags are affected.
Example:  The Accumulator holds the value 0C5H (11000101B). The instruction,
RR A
leaves the Accumulator holding the value OE2H (11100010B) with the carry unaffected.
Bytes: 1
Cycles: 1
Encoding: [0 0 00 Jo 0 1 1]
Operation: RR
(An) < (An+l) n=0-6
(A7) < (A0)
RRC A
Function:  Rotate Accumulator Right through the Carry flag
Description:  The eight bits in the Accumulator and the carry flag are together rotated one bit to the right.
Bit 0 moves into the carry flag; the original value of the carry flag moves into the bit 7
position.No other flags are affected.
Example:  The Accumulator holds the value 0C5H (11000101B), and the carry is zero. The instruction,
RRC A
leaves the Accumulator holding the value 62H (01100010B) with the carry set.
Bytes: 1
Cycles: 1
Encoding: [0 0 01 Jo 0 1 1]
Operation: RRC
(Ant+l) — (An) n=0-6
(A7) —(C)
(C) — (A0)
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SETB <bit>
Function:  Set bit
Description:  SETB sets the indicated bit to one. SETB can operate on the carry flag or any directly
addressable bit. No other flags are affected
Example: The carry flag is cleared. Output Port 1 has been written with the value 34H (00110100B).
The instructions,
SETB C
SETB P1.0
will leave the carry flag set to 1 and change the data output on Port 1 to 35H (00110101B).
SETB C
Bytes:
Cycles:
Encoding: [ 1 1 01 [o 0 1 1]
Operation: SETB
(C)«1
SETB bit
Bytes: 2
Cycles: 1
Encoding: [1 1 0 1o 0 1 0] [ bitaddress |
Operation: SETB
(bit) «— 1
SIMP  rel
Function:  Short Jump
Description:  Program control branches unconditionally to the address indicated. The branch destination is
computed by adding the signed displacement in the second instruction byte to the PC, after
incrementing the PC twice. Therefore, the range of destinations allowed is from 128bytes
preceding this instruction to 127 bytes following it.
Example: The label “RELADR?” is assigned to an instruction at program memory location 0123H. The
instruction,
SIMP RELADR
will assemble into location 0100H. After the instruction is executed, the PC will contain the
value 0123H.
(Note: Under the above conditions the instruction following SIMP will be at 102H.Therefore,
the displacement byte of the instruction will be the relative offset (0123H - 0102H) = 21H.
Put another way, an SIMP with a displacement of OFEH would be an one-instruction infinite
loop).
Bytes: 2
Cycles: 2
Encoding: [ 1 0 00 Jo 0 0 0| [ reladdress |
Operation: SIMP
(PC) « (PC)+2
(PC) < (PC)+rel

146

T I L R T AT PR ]

SHL: 0513-5501 2928 / 2929 / 2966 f£3: 0513-5501 2969 / 2956 / 2947



STC90C58AD # 41l #. Jr il 4 e B 5 P www.STCMCU.com  $ R 3 #$QQ:800003751  STC — &xBkix K 80515 )1 WLk it A ]

SUBB A, <src-byte>

Function:
Description:

Example:

SUBB A, Rn
Bytes:
Cycles:
Encoding:

Operation:

SUBB A, direct
Bytes:

Cycles:
Encoding:
Operation:

SUBB A, @Ri
Bytes:

Cycles:
Encoding:

Operation:

Subtract with borrow

SUBB subtracts the indicated variable and the carry flag together from the Accumulator,
leaving the result in the Accumulator. SUBB sets the carry (borrow)flag if a borrow is needed
for bit 7, and clears C otherwise.(If C was set before executing a SUBB instruction, this
indicates that a borrow was needed for the previous step in a multiple precision subtraction,
so the carry is subtracted from the Accumulator along with the source operand).AC is set if a
borrow is needed for bit 3, and cleared otherwise. OV is set if a borrow is needed into bit 6,
but not into bit 7, or into bit 7, but not bit 6.

When subtracting signed integers OV indicates a negative number produced when a negative
value is subtracted from a positive value, or a positive result when a positive number is
subtracted from a negative number.

The source operand allows four addressing modes: register, direct, register-indirect, or
immediate.

The Accumulator holds 0C9H (11001001B), register 2 holds 54H (01010100B), and the
carry flag is set. The instruction,

SUBB A R2

will leave the value 74H (01110100B) in the accumulator, with the carry flag and AC cleared
but OV set.

Notice that 0C9H minus 54H is 75H. The difference between this and the above result is due
to the carry (borrow) flag being set before the operation. If the state of the carry is not known
before starting a single or multiple-precision subtraction, it should be explicitly cleared by a
CLR C instruction.

1
1
[100 1 J1rrr]

SUBB
(A) — (A)-(C) - (Rn)

2
1
[1 00 1Jo 1 0 1] [ directaddress |

SUBB
(A) « (A) - (C) - (direct)

1
1

[1 00 1]Jo 1 1]

SUBB
(A) —(A)-(C) - ((RD))
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SUBB A, #data

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

(Aso) <= (Arl)

XCH A, <byte>

Function:
Description:

Example:

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

XCH A, direct
Bytes:

Cycles:
Encoding:
Operation:

Exchange Accumulator with byte variable

XCH loads the Accumulator with the contents of the indicated variable, at the same time
writing the original Accumulator contents to the indicated variable. The source/destination
operand can use register, direct, or register-indirect addressing.

RO contains the address 20H. The Accumulator holds the value 3FH (00111111B). Internal
RAM location 20H holds the value 75H (01110101B). The instruction,

XCH A, @RO

will leave RAM location 20H holding the values 3FH (00111111B) and 75H (01110101B) in
the accumulator.

[11 00 J1rrr
XCH
(A) <= (Rn)

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

| direct address |
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XCH A, @Ri
Bytes: 1
Cycles: 1
Encoding: [ 1100 [0 11 i
Operation: XCH
(A) <= ((Ri))
XCHD A, @RI
Function: Exchange Digit
Description:  XCHD exchanges the low-order nibble of the Accumulator (bits 3-0), generally representing
a hexadecimal or BCD digit, with that of the internal RAM location indirectly addressed by
the specified register. The high-order nibbles (bits 7-4) of each register are not affected. No
flags are affected.
Example: RO contains the address 20H. The Accumulator holds the value 36H (00110110B). Internal
RAM location 20H holds the value 75H (01110101B). The instruction,
XCHD A, @RO
will leave RAM location 20H holding the value 76H (01110110B) and 35H (00110101B) in
the accumulator.
Bytes: 1
Cycles: 1
Encoding: [ 1101 [0 11i
Operation: XCHD

(Aso) <= (Riso)

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

Function:
Description:

Example:

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

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

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

If the Accumulator holds 0C3H (11000011B) and register 0 holds 0AAH (10101010B) then
the instruction,

XRL A/RO

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

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

XRL P1, #00110001B

will complement bits 5,4 and 0 of outpue Port 1.
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XRL A, Rn
Bytes:
Cycles:
Encoding: [ 01 1 0 [ 1rrr

Operation: XRL
(A) < (A) # (Rn)

XRL A, direct

Bytes:

Cycles:
Encoding: [ 0110 Jo 10 1] [ directaddress |

Operation: XRL
(A) < (A) A (direct)

XRL A, @Ri
Bytes: 1
Cycles: 1
Encoding: [ 01 1 0 Jo11i
Operation: XRL
(A) — (A) A ((Ri)
XRL A, #data
Bytes: 2
Cycles: 1
Encoding: [0 1 1 0] 010 0] [ immediate data |
Operation: XRL
(A) < (A) A #data
XRL direct, A
Bytes: 2
Cycles: 1
Encoding: [0 1 1 0] 001 0] [ direct address |

Operation: XRL
(direct) «— (direct) A (A)

XRL direct, #data

Bytes: 3
Cycles: 2
Encoding: [0 1 1 0Joo11 [ direct address immediate data |

Operation: XRL
(direct) < (direct) A # data
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INTO :

! 0003H|  O(highest)| PXOH,PX0| 0,0 |0,1|10| 11 1= EXO/EA
(95211 0) (highes?)

Timer 0 |000BH 1 PTOH,PTO| 0,0 |0,1] 10| 11 TFO ETO/EA
INTL

! 0013H 2 pxiH,Px1| 0,0 [01]10| 1,1 IE1 EXLEA
(HME T L)

Timerl |001BH 3 PTIH, PTL 1L0] 11 TFL ETLEA
UART _|0023H 4 PSH, PS 1 1, RI+TI

Timer2 |002BH 5 PT2H, PT2 1 TF2 + EXF2 (ET2)EA
INT2

! 0033H 6 PxaH,Px2| 0,0 [o1]10| 11 IE2 EX2/EA
(HMH R 7 2)

INTS  loosBH|  7(lowest)| Px3H,Px3| 0,0 [0,1]|10| 1.1 IE3 EX3/EA
(HMHH 173)

I e RTINS IR D) RE 95 A7 SR IPHA P AR R, PR i de e om0 4, iR Rt
EIPELXICON, B4 AW Se st R M4, S1E5E8051 5 )7 HLM 4 - T Se 2t e 4k 4 -

WEARAEHICIE 5 ifs, T ROy S e s, ilin.

void
void
void
void
void
void
void
void

Int0_Routine(void)

Timer0_Rountine(void)

Intl_Routine(void)

Timerl_ Rountine(void)

UART_Routine(void)
Timer2_Routine(void)
Int2_Routine(void)
Int3_Routine(void)

interruptO;
interrupt 1;
interrupt 2;
interrupt 3;
interrupt 4;
interrupt5;
interrupt 6;
interrupt 7;
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2 AT S b RT3 SR G T RTRT 3 AT 1 1R 32 o Wi SR AR B A2 TTH (AT AT — AN B o1
i, HATOHWE S A

SE I 4 2101 W0 SR AR B AR TR2FIEXF2. Y58 I 248 A A7 4 TH2/TL 2% tH i, i A bs A
TR2& W BAL, TR 2R BR A . MR WL 2o 04T 1% 0 I A8 v BTN S o B 4% 1R ¥as bR A
TR2S W REFIGE B . MEXEN2=1 HT2EXI¥ 7 Bk A8 = A= fli SR Bk 2SI, EXF2E AL, 52 i a5 290 W fi
RERT, EXF2=tK 8 CPUM W7 7] 5 A AT e B 2R 2 H0 BT 772 5 o

FA i R AT N SE U 262K -

*6-2 Ikl
HH T fil AT N
INTO _ 1\ ; _ Oy w7
(SR IO) (ITO/TCON.0 =1): FF##  (ITO/TCON.O = 0): G H
Timer 0 JE I 280
INT1 — 1) RS — ) X
(SR L) (ITL/TCON.2 =1): FF&#s  (ITUTCON.2 = 0): fik Hi°F
Timerl 7€ B 25 Lvi
UART RIS 5E Y,
Timer2 JE I 28 29
INT2 1y R — - s
(SR 72) (IT2/XICON.0 = 1): FB&#:  (IT2/XICON.O = 0): {EH°F
INT3 — N\ ; — - X
(SR 3) (IT3/XICON.4 = 1): FF&  (IT3/XICON.4 = 0): {1 ~F
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6.2 HIETE 7S

= g fr ikt S £ o
R ik Mtk | s L | Sff
IE Interrupt Enable | A8H | EA | - | ET2 | ES | ETL | EX1 | ETO | EX0 |0X00 0000B
P Interrupt Priority BSH - | - [ pr2a[ps[prifrxi]pro]| Pxo %x00 0000B
Low
IPH |ﬂterrl:_r|)itg|:r’]ﬂ0rlty g7H | PX3H | Px2H | PT2H | PSH | PT1H | PX1H [ PTOH [ PXOH 0000,0000B
Tcon |Timer/CounterOand| ggy, ey [ TRe [ TFo [ 7RO | 1EL | 111 [ 1E0 [ 1T0 0000 0000B
1 Control
SCON Serial Control 98H |sMo/FE| sm1 | sm2 | REN | TB8 | RB8 | TI | RI {0000 0000B
T2CON Tlmecr:/oict)ruor:terZ C8H | Tr2[Exrz|reLk | TeLk [ExeNn2| TR2 [ c/12 [cr/kL2 |0000 0000B
XICON AuxHCI:agzt:(r)llterupt E8H |pxa ] eExs [ 1es | im3 | px2 | Ex2 [ 1E2 | 12 J0000 0000B

R G T 5STCI0CS8AD R AL T AH G AT & 257 4%, 1 HE — Xy B IR 25 77
FRATNA

1. P R IF S FRIEFIXICON
STC90C58AD % 41l 5. HLCPUXS FR Wil I i el B, F— AN vR Wi A 75 o v b I8, 52

PSR R T R AL SSIE (b NABH) FIXICON (HuhHESH) #4IM. 2FfE 2R IERIRE =,
R

IE: F T oiF2i s (R4 SH4k)
SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO
IE A8H name | EA - ET2 ES | ET1 | EX1 | ETO | EXO

EA: CPUIE Il SLVFZ 1AL, EA=L, CPUJFIIr, EA=0, CPUJEMITAT (¥ B H it o
EARIAE T2 A8 o W7 SO VE T B 2 2] o B2 o i ¥ S B2 EATR ) FE 2 4 R TR B
L 7 AT VR ) A 4%

ET2: EMATEEET200% b o vrfr . ET2=1, RVFT2rMr, ET2=0, 2% -T2,

ES : HMTIh Wi avrfi. ES=1, SRVFHEAT 1R ES=0, ZEiLH 4701,

ET1: @A TR KW v 7. ET1=1, AR TIHW; ET1=0, 2% ET1H.
EX1: AM B W avrfir. EX1=1, RVFAMTHBIIF I EX1=0, 254N 1.
ETO : TOM% by avrfr. ETO=1, AVFTOH W, ET0=0%% - TOH K.

EXO0: Ao fuid 7. EX0=1, R¥Filr; EX0=0%% (-,
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AT AEXICONFRS T
XICON : Al izl o f7as  (n] fir F-4k)
SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO
XICON E8H | name | PX3 | EX3 IE3 | IT3 | PX2 | EX2 | IE2 | IT2
PX3: BN RSN K3 o &, R SE Jds ¢ i [PXH3, PX3]=[0, 0]; [0, 1]; [1,0];
[1, IIRE .
EX3 : W& ERL, VPN W3R WihiE ko, Ak B3
IE3 : A& B3 rh WHsERAREAL, Wk RO )E, TE3=1, AT AEfF B 3liE %
IT3: 4ubAr e fF B AL, SRS 3R T v b s b Ar RS 0, A P ik R
T
PX2: BALRSNT W2 g m, e Bm %l [PXH2, PX2]1=[0, 0]; [0,1]: [1,0];
(1, 1]kdE.
EX2 : W E KL, RVFSMEE Al im0, AR kA2 .
IE2 : AhESH b2 Wrig sSRAR &AL, WS FROL R, TE2=1, W i HAE % .
IT2: Az A B AL, SR W2y VR AR W i r e RS I, AR ik
HT

STCO0C58AD A %I s Fr HLE A LA G, IEFIXICON#ED, MRS “1” s “0” IEM
XICONAHRE (AL, S B 7o ¥4 B AE 11 25 R s 1 wb W H 0, 28 16 R — A AR T 72 14 v 7 0 200 )
A5 CPUFF IO BT o BEHTIEFIXICONFR PN 25 ] e A 3 /e 48 4 K528l (SETB BIT; CLRBIT) ,

AT i EAETE 2928l (RUMOV IE, #DATA, ANL IE, #DATA; ORL IE, #DATA; MOV
IE, A% .
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2. REL R I=HIE 7733 1P/ XICONFIIPH
FE805 1 L i ILEA PIA WL g, RS SE RAMIRAR 56 %, AT LASEI I T ik &
STCO0C58AD F 4] F Jy AL3d i e B 7 38 N A R IR D e 35 A7 4% (TPH) Hh AR LA, w2
R BNAN WA WR A BETIP, AW AA MR, SE58051 8 7 HLMHK
S Sty & o
—ANMELEPAT BURAL S b R gl s AL e g b B b T, (BN Re B 3 — KA Se G Ik P
T, —BEHATRIZ N, BRNREHEASRETI, BB FFEF G FHRAT — 5582 A B BUE 1)
WreiE . LA FTIR w40 R TH PR Sk FE AN«
L AR e W ml D SE b e b W, e 2 AN
2 AT —Fh b T O R S O8RS, — BAF M RL, A2 P4 e B[R4 v W B o Bk
STCO0C58AD Z 41| 1 LI Fr A &I 56 2 428 i) 2 A7 s 1 e 0
IPH: 741 5 24 1l 5 A s e (N ] 67 3-31k)
SFR name | Address | bit | B7 B6 B5 B4 B3 B2 B1 BO
IPH B7H |[name| - - PT2 PSH | PT1H | PX1H | PTOH | PX0H

XICON : #fighrb izl #r A7 4 (AT LT41k)
SFRname | Address | bit | B7 B6 B5 | B4 | B3 | B2 | BL | BO
XICON E8H |name | PX3 | EX3 | IE3 | IT3 | PX2 | EX2 | IE2 | IT2

IP: bt se izt wrF a Mk (A7 F-4k)
SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO
IP B8H name | PX3 | PX2 PT2 PS | PT1 | PX1 | PTO | PX0

PX3H, PX3: A3 34k e g4z il £
PX3H=0HPX3=0f}, #}krh i3k A%t e g o Wt (f 5 4%0)
HPX3H=0 H.PX3=11}, #MaBrh i3 AR S g b (5 1)
PX3H=1HPX3=0/f, 4Nk W3 B mf e g b (o 2)
HPX3H=1HPX3=1i}, 4B W3t e g il (5 443)

PX2H, PX2: A1 24kt e 245 il
MPX2H=0 H.PX2=0, AN eh 2y S ARt 56 2% o i (156 240)
LPX2H=0 HPX2=1ff, MR W2 AR e g b (5 1)
PPX2H=1HPX2=0M}, #MikrfWr2 8 st e g il (5 242)
MPX2H=1HPX2=11}, #MaBrh W2 A m i se g b (5 443)
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PT2H, PT2: i #8221 Wit Se e gz il fir .
HPT2H=0 HPT2=00, & 220 W A kit Je g i (ft 5 240)
HMPT2H=0 HPT2=1/}, &N 22+ Wi BRIt e b (P l)
HPT2H=1HPT2=01}, &M 252 WrNEm i se g (P /e g2)
MPT2H=1HPT2=1i, 5 i &% 24 Wr g e e £0 S 2 7 (£ 5 243)

PSH, PS: 5 A1 Wik e iz it .
24PSH=0 H.PS=0f}, H: 1 Wi AR S 2 b T (B 56 280)
2PSH=0 H.PS=11, # 11 M ABARAL 62 by (TR 5624 1)
PSH=1HPS=0}, = M1 W AR S g0 b (PR 242)
MPSH=1HPS=1}, & 19 W7 e e e S 2 Hh 7 (P 5 243)

PT1H, PT1: i 3 1rh Wit Je s il .
MPTIH=0HPT1=08/}, & &1 b A sl e g W (56 2%0)
MPTIH=0 HPT1=1i}, 5 &% 1 Wr s ieth s g i iy (fh 5k g 1)
HPTIH=1HPT1=08, & 2F1H WA mIsed b (PL5age2)
MPTIH=1HPT1=1/}, &1 b A s s s g W (e 5 243)

PX1H, PX1: Ak 1 e g4z il fr o
PX1H=0 HPX1=0f}, #h#Brh 1y sl g o i (5 440)
BPX1IH=0 HPX1=18}, M b LN EAR R e 2% b b (P e 2% 1)
HPX1H=1HPX1=0ff, MR LAR R se g b (52 2)
MPX1H=1HPX1=1HF, ~hBrh WLy m o g i (P 243)

PTOH, PTO: 32} 250 Wi fft Se ez il 7 .
PTOH=0HPTO=08, & 250 Wi i ILitse g i (5 4%0)
HPTOH=0 HPTO=1/}, &M 250 WA BURIL e i (P Fedk1)
HPTOH=1HPTO=0/, & 250 Wi mi it e g+ i (/e gk2)
MPTOH=1HPTO=18}, & 230 Wi i i Pt Je g b i (P4 4%3)

PXOH, PX0: 4k W70 e ez il fir .
2 PXOH=0HPX0=0/}, #hihH W0 AR Se g i (1155 4%0)
PXOH=0 HPXO0=1H}, #hkrH W0 s IRt S g vh i (g 1)
HPXOH=1H.PX0=00F, #Mirh k0 A 5 mi it S g il (L Je 22)
PPXOH=1HPX0=1f}, #Mikr W0 i Se g i (544 3)

TR e A ) B A7 AR IPANIPHI S A A R r P AR B “1” Al “07 o (HIPFAFds ]
PLEEVE, BT CAT AL AR 4R 2 B 1T B EFR S EHNIPI N 2% . TIPHZF /A28 10 0 25 R e A 217
BEVEYR AR Hr. STCI0CS8AD R I L AL G IPAIIPHIY NO0H, 25N Hh Wi 3 AR A 2
eIt
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3. ERTER /1T HES1EHIEF FESTCON
TCONRE I ZH/H LA TO. TLA ARG B A7 4%, [T BI/FTO. TLv i Wi Al ok i =k

TS, TCONAS RN :

TCON : SENf 28 /i Hgs bl %8s (R Az SH0k)

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

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

TFL: TidsWrbe . T RVEIECLUS, MWHE TR ML 2477 A v i s
“1” TF1, [MCPUISRIr, — EARERRICPUMAR thIkry, A dhfifEiE 0”7 (Hafh
EHAE “07 ) .

TRL: ERZR1AEITEHIAL.

TFO: TOW bR . TOW RVFIHELLUE, MWIMEFF e it &, =4 ik, g
“1” TFO, [MCPUWRA, —E{RFFCPUMIN %I, 7 HfEEE0 (Al il
HAFIFO) .

TRO: SEN #2080 AT IR,

IEL: AhEfrpWiLig sk (INTL/P3.3) krik. IE1=1, AMEE-HWTFHICPUIER T, 4CPUN R %
RS RS €07 1EL.

ITL: AR 7L T Y2 3k 3637 . 1T1=0, INTL/P3.38] I I A4 L P45 5 Al fod % 40 35 v
1. I1T1=1, AMESHIILA T R bk 7=

IEQ: AP 0% kI8 (INTO/P3.2) hrak. IEO=14hEHIT0ICPUIHRH I, 4CPUN 4
AW, HAEAEE 07 IE0 GhwH kTR .

ITO: Ah3 b IO WiJE 2R A% 47 . 1T0=0, INTO/P3.25| il - [ {6 e ~F- 1] firh 2 41 26 v 1670
ITO=1, AMIHHWI0N T Rl 77 .

4. BHITOEHIFFEESCON
SCON N HAT 45 27 4785, SCONAE U -

SCON : H 47 ¥zl %78 (A7 F-4b)

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

RI: 847 AR bR & . 5 B AT D LRy B DAy SN0 AR, TR 2 Hz i 31 28 8 10 B s it
Bl #HUoOrL, 20 3LAE HSM2=0F, G 4B E A AT B L M E AT L
75 287 3 TAE HsM2=18F, TS B 2 oM BARRB8 A5, [FII I8 EE U BT
AEAT a1, RIJ91367R B3 4T 1 1IE [ CPU FR 75 rh B Csde b ), RTAA 45 el FH 7 f v
W R 25 A2 P IE

Tl HEATOLRERWRRE. BT O RR0ORER, &M RIEESM AR, mEtFEL 20
a1, Ry 3K AL, EREE LA TR B 1. TI=1385 547 L 1IEFE[AICPU
B FR b (CRIE P o EAVERIZ, CPUMN R IE g R, B R 3AT oh Wik 5 R
BFIEABTIES, TIAAHH PR W RS T S E.

SCONZ A7 e AN 5 R B G 5%, 7EMATEN4A.
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3. ERTES/ 1T B8 215 H E 88 T2CON
TCONE R 23/ B8 TO TLRIF M A7 45, [FIRTBBUFTO TLv%E H o i A0 oh B i =Kk
HH IS, TCONM IR
TCON : JEm &8/ Ty sh e hl F/7as (WAL 3Hhk)
SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO
T2CON C8H | name | TF2 | EXF2 | RCLK | TCLK [EXEN2| TR2 | C/T2 |CP/RL2
TF2: SEMTE82 AR E. T 2s2% M EAL, WA SMAER. MRCLKELTCLK=1 K, TF2
BASEN
EXF2: BT #R25MBirnE . EXEN2=1 HT2EXH) S Bh P~ L F SR B 340, EXF2E 7. R 82
HITERERT, EXF2= LI CPUM H Wt [ B AR AT RE B 282 R T FFE 7 . EXF2457 2425 F 4K
PG, (RGN B (DCEN=1) o, EXF2AR4:5|i ik
RCLK: BWh4dnE . RCLKE IR, &8s 200% H ki VB A 5 47 DA 2 URIAR 33 R Yic it
B, RCLK=0R, K5 i 88 13 H Bk R e g
TCLK: AIERT8PFRE. TCLKEALR, 8521 Bk 1B R 5 4T D QLR X3 1 ik Bt
Bl TCLK=OB, 7228 1 H H ki VR A R i B
EXEN2: SERFER24MiaetnE . S BN B i 882 R ENFEAT DR B, SYFT2EXH B
PSR A . EXEN2=0 B, T2EX(HBEAR X 2 i 28210 %%
TR2: ERTER2/830/F1LIEMHIAL. B 1 )E 3 e i 248
CIT2: SERmt88/ iFHsise. CERF82)
0= PNEEERS 2§ (0SC/12 BK0SC/6)
1 = AMBFA TS CT R il
CP/RL2: #fi3k/ BEishrd. BAr: E XEN2=1 I, T2EX [KFBKE~EHIK. EE: EXEN2=0
B, e B #e 2 B T2EX 1) Sk AR # T e i 48 EH Bh E %% . M4RCLK=1 E{TCLK=1H,
AL TE R L B A SR i N B EE A
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6.3 FRETLER

STC90C58AD R 41 5. i HLEI F A 19 H W 8 BT A4 Hh B L S 4, X 13K 2 v 13 R 5 7] 2
AR g W B AR S g b, T SEI R IR SRR TR E . — AN IEEPAT FRAR e
W REAE S e R T T R T, (BN RE R S — MR Se R T R, — EPUTRIZ R, B
REHEARETI, R [E LR TG FEHAT — 2482 4 BEm RO R I i . DL ERTIR A9 R
THI P 2% AR <

LARAE S g W mT 9 s R S i p W i R W, ez AR
2 AT —Fhrp iy (RN R R POR R H) , —HBRIRL, Ao e R FE % W T

LRI UAS A — LS 2 o i 2R, W — A ERAG B AR ST, Bk T A BRI 2 IR
Fro XM TARGMUCHN, GRS — MBI /E 44k, STCI0C58AD A 41 7 #lL
H R e IR FF AT -

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

INT2
INT3 (lowest)

N o agrMwdhE O

WARAEHC EF AL, PR EWRT SRS RS, B

void Int0_Routine(void) interruptO;
void Timer0_Rountine(void) interrupt 1;
void Intl_Routine(void) interrupt 2;
void Timerl_ Rountine(void) interrupt 3;
void UART _Routine(void) interrupt 4;
void Timer2_Routine(void) interrupt5;
void Int2_Routine(void) interrupt 6;
void Int3_Routine(void) interrupt 7;
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6.4 HHTALIE
3l A T B CPUMR S, EFEFE# R T, B RS T I T A

H5 B ) b bk 2 AR B R RS PCs
o PRAT AR TR S5 R

HH BT IR 552 7 TSRTE BCAH 12 B AH B 1 — L6484 . TSREARETT (iR [R]) 48 24501, K PCIE
MARHRHELR], FEREECR PR E, 25 MEFEFF RIS Ak S 34T .

2R W e N, R IR B U A PCH I BUERR A T I, A [RDZ R TR AR X 8
B TR S5 FE e B dn il . S TR TR AR SRR A BN St CRP AR iR &) M

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

3. BRI

4. BHLE[R] 25 59 HeAt o b

5.

6

SRR H i ]
External Interrupt 0 0003H
Timer O 000BH
External Interrupt 1 0013H
Timer 1 001BH
UART 0023H
Timer 2 002BH
External Interrupt 2 0033H
External Interrupt 3 003BH

B R PATIRET B, SR AR S ADE S B E . BT BN R T
FEFF A S TR IR 4y, FTUA R 142 NER 84, Bl A iy ) 2 X (LJMP
MAIN) .
EEAREHRETIE A CBRETIHE S

RETHE4 BAR M A3 I PCIR [9] 2] J5 Sk s T g 1 5, (HRETHE A WA 1 2 P WA SE 2R 25
REEHIThEE, RWrEH KRGS YONP IR T, )5 B2 5 IR 9 AR 5 1 b Wi SRk A
i 8

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

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

T R DUAS NGB T B bR S AL A T 5 A7 28 TCONH A IEO/TCON. 1. IEZ/TCON.3. IE2/XI-
CON.2FIIE3/XICON.5. A& i ik 5542 4w B s, Fh g SR bR B AZIEO 1IEL. 1E2FNIES
2 HBHE0. TCONZFAZER T HIITO/TCON.O. ITL/TCON.2. IT2/XICON.OFIIT3/XICON.4¥5E
TAHMEBERE0. 1. 2R3 P il 07 U8 2 T BT i 7 20, ini1Tx = 0(x = 0,1,2,3), HB4
RGAEINTX(X = 0,1,2,3) BIFR I B H 7 J5 m P2 A AN BT . A0SR 1T = 1(x = 0,1,2,3), A RS
FEINTX( x= 0,1,2,3)BHHR I T MUY 5 7T AL Ah s rp b Ah 88 BT0(INTO). AN L (INT L), 4h
P8 T2 (INT 2) R 90 0 o BT B(INT 3) 328 7T LA T8 B P L M o A s g

H T R Gt A o AR o W 5] R LG, B DO T R IR, NG 5 R & D
HEFF2N RGN Bl WA A R AN T BRI il , R ZIE A L IR 5] A4 v R 2 D 1A
ARG, T BAR S ERRS B D ARG A, A BRI IZ T BRIR R CPUR I B . [FIRE,
LR AR R W R AR T R e, U SROD 20T E A B ) 5| I E R T 2 b2 RGBT B, X HE
A BERARCPURE B AT I B[ Z AR H A5 5
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6.6 FETMIRIERF

6.6.1 FMERHETO(INTO)RIMIRIZF (CIeF R L miz~)

1. BRI —&RIMER R BTORY TP B
CHEFF:

I* */
/* --- STC MCU International Limited */
[* -~ Ji7RSTCI0CS8AD 41 H Jy WA IO B 1Y) =--mmmmmmmmmmv *
/* --- Mobile: (86)13922805190 */
[* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
e SR B o S P B S8 B FSARFF, oo es %/
P ABTERR P BOCEE I 1 STCRY BB AR - *
I* */
#include "reg51.h"
/[External interruptO service routine
void exintO() interrupt O /IINTO, interrupt 0 (location at 0003H)
{
PO++,
}
void main()
{
ITO =1, /Iset INTO interrupt type (1:Falling O:Low level)
EX0=1; /lenable INTO interrupt
EA=1,; /lopen global interrupt switch
while (1);
}
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CiRiER

I* */
[* --- STC MCU International Limited */
[* - {7~ STCIO0C58AD AR FI| H. F HLAM H WTO(TF B#I) -----m-mmmmmm- */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
[* --- Web: www.STCMCU.com --*/
e 4 SR R o A P SRAE SRR ) AR, ommmeeemeemeeneeeeee *
1% R R B W T STCRI YORE L —-eremerev */

I* */

;interrupt vector table

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

LIMP  EXINTO

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

;External interruptO service routine

EXINTO:
CPL P0.0
RETI

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

C2R:

I* */
[* --- STC MCU International Limited */
[* --- {7RSTCIOCE8AD F 41 B Ji A48 I O e v ) o Pt ol AL AR 2 -/
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
P* U BB P b A BRAE SO 5 FZ R */
1* SRR P A O E R A T STCH) Bk AR --mmmmmmmmmmmmmemm */

I* */

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

/[External interruptO service routine

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

I* */

[* --- STC MCU International Limited */

[* --- [ 7NSTCOC58AD 41 K. Jy LA S - T O e ) i Pt ot AL AR 5 -/
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
1> W B AR P A A BRSO 5| AR */
1 T E TP o S T B T STCHIBERE LR oemreeemmeemeeeees %

I* */

;interrupt vector table

ORG 0000H
LIMP  MAIN
ORG 0003H ;INTO, interrupt O (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 EXO ;enable INTO interrupt

SETB EA ;open global interrupt switch
LOOFP:

SETB INTO ;ready read INTO port

JNB INTO, $ ;check INTO

NOP

NOP

MOV PCON, #02H ;MCU power down

NOP

NOP

CPL P1.0

SIMP  LOOP

;External interruptO service routine

EXINTO:
RETI

END
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6.6.2 JMERFETL(INTL)RONXIZF (CIERF B LRIZF)

1. BR1—&ERIMER BT 1 B9 T eI o i
CHEFF:
I* */
[* --- STC MCU International Limited */
I* --- {#7~NSTC0C58AD F 41 H 5 LM A W LT B ) ---mmmmmmmmmm- */
/* --- Mobile: (86)13922805190 */
[* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
[* --- Web: www.STCMCU.com */
1< SR B o S P A S8 B FSARFF, oo es %
1 S AERE B AR T STOR Bk SR - *
I* */
#include "reg51.h"
//External interruptl service routine
void exint1() interrupt 2 /IINTL, interrupt 2 (location at 0013H)
{
PO++;
}
void main()
{
IT1=1,; /Iset INT1 interrupt type (1:Falling only 0:Low level)
EX1=1; /lenable INT1 interrupt
EA=1; /lopen global interrupt switch
while (1);
}
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CiRiER

I* */
[* --- STC MCU International Limited */

% - 5 STCOOCSBAD 3 51l . HUAM I L( T BAEHY) -mmrmmmonenes %

/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */

[* --- Tel: 86-755-82948412 */
[* --- Web: www.STCMCU.com */
1t LSRR o PR SR S 5] SRR, wememeeeeeemeeeenees *
1 SRR PP S R W P T STCRIYORE R —-eeeeeees */

I* */

;interrupt vector table

ORG 0000H
LIMP  MAIN
ORG 0013H
LIMP  EXINT1
ORG 0100H
MAIN:
MOV  SP, #7FH
SETB IT1
SETB EX1
SETB EA
SIMP  §

;External interruptl service routine

EXINT1:
CPL
RETI

P0.0

END

;INTZ, interrupt 2 (location at 0013H)

;initial SP

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

;open global interrupt switch

P 0 L A T R A ]
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2. BRF2—RIMNAR AR BT 1 A TSR o B P R AR K

CiEF:

* */
/* --- STC MCU International Limited */
I* --- {7~ STCIOC58AD £ 41| H Fy LA A I 1 (T B i) M it FELABE 2 -/
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
P> U SEEAE R e b A BRAE SO 5 -Z R */
1* SRR P B E R RS A T STCH BE KL AR -mmmmmmmmmmmmemm */

* */

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

//External interruptO service routine

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

I* */

[* --- STC MCU International Limited */

1% --- {7~ STCI0C58AD R 41 B HLAMT A I 1T B H) M R 4t FEABE 2 -/

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

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

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

[* --- Web: www.STCMCU.com */
P> U B RR A B SO 5 AR */
P> VAR B F R A A T STCR SR AR S - */

I* */

;interrupt vector table

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

LIMP  EXINT1

ORG 0100H
MAIN:

MOV  SP#7FH ;initial SP

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

SETB EX1 ;enable INT1 interrupt

SETB EA ;open global interrupt switch
LOOP:

SETB INT1 ;ready read INT1 port

JNB INTL,$ ;check INT1

NOP

NOP

MOV  PCON,#02H ;MCU power down

NOP

NOP

CPL P1.0

SIMP LOOP

;External interruptl service routine

EXINT1:
RETI

END
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6.6.3 FMERHET2(INT2)BIMIRIZF (CIEF R Lmiz~)

1. 121 SEIRINER R 289 TS PSS TR B

CiERF:

* */

[* --- STC MCU International Limited */

% -~ {5775 STCIOCSBAD 7 5l e i HLANHE HH 2 ) --oommemeeeeees *

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

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

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

[* --- Web: www.STCMCU.com */
1t LSRR o PR SR S 5] SRR, oo ees *
1 SRR PP S R W P T STCHIYORE R —-eeeeeees */

I* */

#include "reg51.h"

sfrP4 = 0xcO0;
shit INT2 = P4/3;
shit INT3 = P4/2;

/Ifor 89-90 series, location at 0E8H

sfr XICON = 0xe8;

shit PX3 = XICON"7;
shit EX3 = XICON"6;
shit IE3 = XICON"5;
shit IT3 = XICON"4;
shit PX2 = XICON"3;
shit EX2 = XICON"2;
shit IE2 = XICON/;
shit IT2 = XICON”Q;

//External interrupt2 service routine
void exint2() interrupt 6

/[for 89-90 series, location at 0COH

/IINT2, interrupt 6 (location at 0033H)

{
PO++;
}
void main()
{
IT2=1, /Iset INT2 interrupt type (1:Falling only 0:Low level)
EX2=1; /lenable INT2 interrupt
EA=1, /lopen global interrupt switch
while (1);
}
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SCHRIEFT -

/* */

[* --- STC MCU International Limited */

[* - 7~ STCIOC58AD R FI| H Jy HLAME H Wr2(TF B ) =--mmmmmmmmmmmmmmmmemm */
/* --- Mobile: (86)13922805190 */

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

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

[* --- Web: www.STCMCU.com */

1 SRR o PR SR S 5] SRR, woeemmeemeeeeeeeenees */

1 SRR SRS TR R W P T STCHIYORE R —-eeemeees *

I* */

P4 EQU 0COH ;for 89-90 series, location at 0E8H

INT2 BIT P4.3
INT3 BIT P4.2

XICON EQU OE8H ;for 89-90 series, location at 0COH
PX3 BIT XICON.7
EX3 BIT XICON.6
IE3 BIT XICON.5
IT3 BIT XICON.4
PX2 BIT XICON.3
EX2 BIT XICON.2
IE2 BIT XICON.1
T2 BIT XICON.O

;interrupt vector table

ORG 0000H
LIMP  MAIN
ORG 0033H ;INT2, interrupt 6 (location at 0033H)

LIMP  EXINT2

ORG 0100H
MAIN:
MOV  SP#7FH ;initial SP
SETB T2 ;set INT2 interrupt type (1:Falling O:Low level)
SETB EX2 ;enable INT2 interrupt
SETB EA ;open global interrupt switch
SIMP  $

;External interrupt2 service routine
EXINT2:

CPL P0.0
RETI

END
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2. B 2—H RN BI26 T I E TP AR AR FE AR X

CiEF:

I* */

[* --- STC MCU International Limited */
I* --- {7~ STCIOC58AD £ 41| H Fy HLAMT A I 2( T B Vi) M B At FELABE 2 -/
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
1> QAR AR R Y A B SCE T 5 AR T */
1* SRR P A O E R A A 7 STCR BT KL KRS --mmmmmmmmmmmmmmeem */

I* */

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

sfr P4 =0xc0;
shit INT2 = P4/3;
shit INT3 = P4/2;

/Ifor 89-90 series, location at 0E8H

sfr XICON = 0xes; /[for 89-90 series, location at 0COH
shit PX3 = XICON"7;
shit EX3 = XICON"6;
shit IE3 = XICON"5;
shit IT3 = XICON"4;
shit PX2 = XICON"3;
shit EX2 = XICON"2;
shit IE2 = XICON/;
shit 1T2 = XICON"0;

/[External interrupt2 service routine

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

{
}
void main()
{
IT2 =1, /Iset INT2 interrupt type (1:Falling O:Low level)
EX2=1; /lenable INT2 interrupt
EA=1; //open global interrupt switch
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while (1)
{
INT2 =1; /Iready read INT2 port
while (1INT2); /lcheck INT2
_nop_();
_nop_();
PCON = 0x02; /IMCU power down
_nop_();
_nop_();
P1++;
}
}
CRiER
I* */
[* --- STC MCU International Limited */
[* - {H7RSTCIOCS8AD R 4 #i AN A 72T B ) e B ot FELABE A ----- */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
1> U B AR P S BRSO 5| FNEZART *
1* VEFEFR P A B A T STOR SR AR --mmmmmmmmmmmmmmeeoo */
I* */
P4 EQU 0COH :for 89-90 series, location at 0ES8H

INT2 BIT P4.3
INT3 BIT P4.2

XICON EQU OE8H :for 89-90 series, location at 0COH
PX3 BIT XICON.7
EX3 BIT XICON.6
IE3 BIT XICON.5
IT3 BIT XICON.4
PX2 BIT XICON.3
EX2 BIT XICON.2
IE2 BIT XICON.1
1T2 BIT XICON.O

;interrupt vector table

ORG 0000H
LIMP  MAIN

T [ O T R A A KBl 0513-5501 2928 / 2929 / 2966 f£E: 0513-5501 2969 / 2956 / 2947 175



STC90C58AD # 41 1 J1 HL4H

FARSCFF M - www.GXWMCU.com

Il i 45 AR S 4 Tel : 13922829991

B )i i Tel : 13922805190

ORG 0033H
LIMP  EXINT2
ORG 0100H
MAIN:
MOV  SP, #7FH
SETB T2
SETB EX2
SETB EA
LOOFP:
SETB  INT2
JNB INT2, $
NOP
NOP
MOV  PCON, #02H
NOP
NOP
CPL P1.0
SIMP  LOOP

;External interrupt2 service routine

;INT2, interrupt 6 (location at 0033H)

;initial SP

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

;enable INT2 interrupt

;open global interrupt switch

;ready read INT2 port
:check INT2

;MCU power down

EXINT2:
RETI
END
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6.6.3 FMERHET3(INTI)RIMIXIZF (CIEF B LHmizHF)
1. 2R 1— B RINER AR B 3R TR B S5

CigR:

I* */

[* --- STC MCU International Limited */

[* --- 7~ STCI0CS8AD A FI| . i HLAM H W 3(TF BFI) -----mmmmmmmmm- */

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

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

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

/* --- Web: www.STCMCU.com */
1 SRR o P SR S8 5] SRR, —ememmeemeemeeeeenoes %
1 HERE R P SRS R W P T STCHI YO R ——-oeemeees %

I* */

#include "reg51.h"

sfr P4 = 0xcO; /ffor 89-90 series, location at 0ESH
shit INT2 = P4"3;
shit INT3 = P4/2;

sfr XICON = 0xe8; /ffor 89-90 series, location at 0COH
shit PX3 = XICONA7;
shit EX3 = XICON"6;
shit IE3 = XICON"5;
shit IT3 = XICON"4;
shit PX2 = XICONA3;
shit EX2 = XICON"2;
shit IE2 = XICONL;
shit IT2 = XICONNQ;

/[External interrupt3 service routine
void exint3() interrupt 7 /IINT3, interrupt 7 (location at 003BH)

{
PO++;
}
void main()
{
IT3=1, //set INT3 interrupt type (1:Falling only 0:Low level)
EX3=1; /lenable INT3 interrupt
EA=1, /lopen global interrupt switch
while (1);
}
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CHRIZFF -

I* */
/* --- STC MCU International Limited */

[* --- {7 STCI0C58AD F F1| 51 F HLAN A H Wr3(TF PEHY) ----mmmmmmmm- */

/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */

[* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
1P ST R e P S S P B SRR, oo en %
P E TR o S T B T STCHI RO B RR R oemeeeees %

I* */
P4 EQU 0COH :for 89-90 series, location at 0E8H

INT2 BIT P4.3
INT3 BIT P4.2

XICON EQU OE8H ;for 89-90 series, location at 0COH
PX3 BIT XICON.7
EX3 BIT XICON.6
IE3 BIT XICON.5
IT3 BIT XICON.4
PX2 BIT XICON.3
EX2 BIT XICON.2
IE2 BIT XICON.1
T2 BIT XICON.O

;interrupt vector table

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

MAIN:
MOV  SP#7FH ;initial SP
SETB IT3 ;set INT3 interrupt type (1:Falling 0:Low level)
SETB  EX3 ;enable INT3 interrupt
SETB EA ;open global interrupt switch
SIMP  $

;External interrupt3 service routine

EXINTS:
CPL P0.0
RETI

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

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

[* -~ 57" STCIOCS8AD £ F1| 1 Fy HLAMA I 3( T e i) Wi Bt gt AR 2K, -/

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

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

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

/* --- Web: www.STCMCU.com */
1 0 SRR o PR SRAE S P B SRR, —-eoemmemeeoeeee s */
1 AERR P o S B T B T STCRIBERL R —wemeeeees %

* */

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

sfr P4 =0xc0;
shit INT2 = P4/3;
shit INT3 = P4/2;

sfr XICON = 0xe8;

sbitPX3 = XICON"7;
sbitEX3 = XICON"6;
sbit IE3 = XICON"5;
sbit IT3 = XICON"4;
sbitPX2 = XICON”3;
sbitEX2 = XICON"2;
shit 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 OE8H

[[for 89-90 series, location at 0COH

/IINT3, interrupt 7 (location at 003BH)

/Iset INT3 interrupt type (1:Falling O:Low level)
/lenable INT3 interrupt
/lopen global interrupt switch

P 0 L A T R A ]
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while (1)
{
INT3=1; IIready read INT3 port
while ('INT3); /lcheck INT3
_nop_();
_nop_();
PCON = 0x02; //IMCU power down
_nop_();
_nop_();
Pl++
}
}
SCRIZRF -
I* */
[* --- STC MCU International Limited */
[* - #{7RSTCI0CE8AD £ 41 51y HLAM T3 (TR By e it s FELRBE 3 -/
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
[* --- Web: www.STCMCU.com */
P* U AR e b A B SO 5 FZ R */
P> EAERE e 5O E S T STCR SR MR S - */
I* */
P4 EQU 0COH ;for 89-90 series, location at OES8H

INT2 BIT P4.3
INT3 BIT P4.2

XICON EQU OE8H ;for 89-90 series, location at 0COH
PX3 BIT XICON.7
EX3 BIT XICON.6
IE3 BIT XICON.5
IT3 BIT XICON.4
PX2 BIT XICON.3
EX2 BIT XICON.2
IE2 BIT XICON.1
T2 BIT XICON.O

;interrupt vector table

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

ORG 0100H
MAIN:

MOV  SP, #7FH ;initial SP

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

SETB EX3 ;enable INT3 interrupt

SETB EA ;open global interrupt switch
LOOP:

SETB  INT3 ;ready read INT3 port

JNB INT3, $ ;check INT3

NOP

NOP

MOV  PCON,#02H ;MCU power down

NOP

NOP

CPL P1.0

SIMP LOOP

;External interrupt3 service routine

EXINTS:
RETI

END
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Ah, HoAth TAERER 5 e i 28 /1 8 as0kH [E], TIAERE3 B2, 21kt 3.

711 ERER/THEROAHIEXFER
5 BB Hi k- MSB bk N K55 Lo ol

TCON SEN PRy 27 /724 |88H| TFL | TR1 | TFO | TRO | IEL | IT1 | IEO | ITO |0000 0000B
TMOD EN 2 A% |89H | GATE | T | ML MO | GATE| c/iT | M1 M0 0000 0000B

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

R4S, TCONMS R :

TCON : g 28 /18 as bl dl 27728 (AT 5-4k)

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

TCON 88H |name | TFL | TRL | TFO | TRO | IEL | IT1 | IEO | ITO
TFL: GERES/THEESTLR H bR S . TIgRVFIECLUR, MAMETFE LT 4. i m ™ E

TR1:

TFO:

TRO:

IE1:

IT1:

IEQ:

ITO:

HEBHEELEE “1” TFL, [ACPUIERT I, — EHLRFFEICPUM N H iR, 4 B A LFiE
“0” TF1 (TR A HFAEFEWE “0” ) .

SER B TIRIZAT RN A R B AEE . H{GATE (TMOD.7) =0, TR1=1%k
RFTIHFIE TS, TR1=0F 25 1ET11H4. MGATE (TMOD.7) =1, TR1=1HINT14iA
m PR, A ST

SER S /RS TONS b bR . TORE R8s, MWWMEFF G5, S =
A, BEEAEE “1” TFO, [MCPUIERFWT, — EARRFCPUMI N Z BTNy, A H i
& “0” TFO ( TFO A AR FEME “0” )

ENT 2R TOWIIBATIEHINL . 1ZAL A BALANEE . JGATE (TMOD.3) =0, TRO=1 5
RAFTOI U6, TRO=0F 25 1LTOTF 4. {GATE (TMOD.3) =1, TRO=1H.INTO%iA
w PR, A SR FTOTHL

AR LIS SR YE ONTL1/P3.3) brd&. IE1=1, AN CPUiE R, 4CPUNE N %
BT FHBEARTE “0” IEL.

AR A W 1A 7 S AL . TT1=00, b eR B VAR P & 7720, 24INTL (P3. 3)
BINCHPES, BAZIEL o SRAMGH - Pl & 770, AN rR e CRINEIINTL) A2 fx
FHCHE AR, BEERZPBgiCPU N, [FIE % R AR 55 R AT 5E 2 BT, AR R BT
PR ZTE B (P3. 3EAR &), HNPK =28 i — kbW H{ITI=18), WIAMBA K1 (INTL)
Gl 17 — “0” FREATERAE, WaETH g SREREALIEL 5 R AL R A AR
HhER 0 SKYE (INTO/P3.2) R, IEO=14ME6 T Wrom CPUIE K d ik, 4 CPUM R 4b
FRP TS, RS 07 1IE0 GAEMik T .

AR A WO fih i 7 A AL . TTO=08F, APEHR B0 M s~ F A & 77 =0, {INTO (P3. 2)
NGRS, BEALTE0. SRAMEH Pl & 75 20, AR R s (i A ZIINTO) 4 Ziifx
FHERHESFA R, BRNZP B g CPUR N, [R]BS £E 1% 0 W IR &S RE e AT 58 Z B, A A
DGR (P3. 2BARED , HWPK =4 A — kbW, 2MITo=18f, NIAMHEFH0 (INTO)
SIH “17 — “07 FRETBEA, Bah TR WrisE SREREALIE0 , wm EHLE R A B AL FE .
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2. ERTES/ BB TEERFESZTMOD

SE I AR B8 FH IR T S 27 A7 2 TMOD I I A1 CTIHEAT 16 4%, TMODZH1E 23 1) % A (E
BUFEMH. AJLUESH, 2N ER /A A 4R, BETMODKMIAIMOERE. 24
SER /TR R0, LRI2ERHIE], AE3AIA], ST B ThRE W T Arid

W AE A TMOD A (K Th e i id

TMOD Hhidk: 89H SA{E: 00H
ANw]fiz -4k
5 4 3 2 1 0
leatE [ cm | M1 | Mo |GaTE|[ T | M1 | Mo |
\ /\ /
\/ \V4
SERT 2% 1 SEIT 350
A in= iRE
TMOD.7/ GATE TMOD. 7#E I E I 251, B LI A EINTLI A S TR A B 1
A AT HT I E I 8% /i Hde 1.
TMOD.3/ GATE TMOD. 3% il 5 I 250, B I H A ZEINTO R A =1 S TROFE il 17 B 1
I A FT T T E I 2 /1 H 80,
TMOD.6/ ciT TMOD. 63z 1] € i 2% L AE e i 23 a3 8s, B0 A1 e 28
(MNWE R G B N) , B 1IHETFEES AT1/P3. SR N)
TMOD.2/ CiT TMOD. 245 1] g I 250 FH A sE i B ol it 30 2s , 1G W AR e i 2%
(MWNHEB R G Bram ), B 1HETTEESE (ATO/P3. 4% N)
TMOD.5/TMOD.4 M1, MO SE RS 23 E IS 2% /T A T e B
0 o0 1307 B 28 /114088, 8048 AR, TL1H k5155
AR, THIEEANSAL 4 o
0 1 1600 3% /1150 2s, TL1. TH14H
1 0 SV [ 5 B 2 S N 2, 2498 A THLAE TR 3 220 A TLL.
1 1 SER 28 /BB L B8 (E 1R .
TMOD.1/TMOD.0 M1. MO TE I 2%/ TH s o Ak
0 0 1307 eI 58 /11 5028, FHZS8048E MR, TLOR K5 E
S48, THOREAN8A 4 [ .
0 1 1600 g I 3% /1H 50 2s, TLO. THO4:H
1 0 SN [ Zh AR H E AT 2%, 4¥k AR THOAE B IME E 3h HE 2 A TLO
1 1 SE I 2RO LI VR XS e i 2 /iH B st . TLOVE A —ANSALsE i)

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

B R 2 AEASTMODH (IML(TMOD. 1), MO(TMOD.O) i B, &I 28/ E 204 4R A [F] i)
TAERE

7.1.2.1 0 (13 ERTES /T EES)

P 5 B 5 15 B AR OB KA 8048 e I 88, BISAT i B Be sy 32 0 S T4 4% . NI AR
NRERER/ T AR L/E TR HEKT, Er#SR0RE NI THEEE, mTLORIMKSAL
FITHO RIS AT A Bl o TLOAKSA7 s M [ THOHEA ,  THOT Hris Hi B A TCONH ) 35 HE AR B AL TFO .
GATE (TMOD. 3)=0 I, HITRO=1, WsEif &% it%. GATE=1/F, FovF Hh A0 3R 4 N INT 132 il 1 i 28
1, INTOFHIE I 280, SXPEAT Pk 55 M & . TROAITCON T £7 2% N I 67,  TCONZF £7 2% &
(AR T BEFE IR WL TCONZF A7 28 4510 1) HAR D) BE IR 56

TR0 T 58 N 28 /TH B8R0 R 130T B I 2% /41 3088, W RPN

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

TRO

(5 bits) | (8 bits) TFO Interrupt

control

GATE

INTO

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

MCT=0F, 22 TP ICESER] R YL ol 20 ikt TOXT IS od B 33+ 4k, TO T AEAE sE Nk )y
Ko HCT=10F, ZHITIRERLBINE KP4 AP3.4/T0, BITOLAELE 07 .

STCIOC58AD R 5| B Fr ML I 28 A AP UE R . —Fh2 12T, T12M0 8N, 5%
G805 HLAHE; AAb—Fh 26T, RE6NEIEFIn1, #ERFE480515H 5 HLHKI24%. TOK
THCRAE RS P R R fESTC-TSPER A ge h % & .

AT B 130 B AZ A B & THO & BR8-S TLORRS A2 . TLORI TSI A E, K 2% .
BALEITHRE (TRO) ARG ULZAFAE . BEOMIHERAEXT T 2 I 280 S e i 28 LR 2 AR Rl . 2
ANASEIFFIGATERL (TMOD. 7AITMOD. 3) 435l 73 Bic 25 7 I 2 1 J 58 I 280,
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7.1.2.2 RA1(16AIERTRE/ T 8 28) R EMRAIEFF (CREFr KL HmizFF)

PEECTBR T 7 THO R TLO A= iR 1642 4k, Hofh S5a058 4 M Al . RR LA 20T e i 2% /11 8
FROME N 164 I 8% /1588, W TFEFTR.

MCU in 12T mode

SYSclk
Ex
MCU in 6T mode

INTO

SEIN &/ TH R0 1: 1662 E I &5/ 11 8%

AR, BN RN E N16hAL e 28 /15 RS, HBTLORISAI AITHORISAL FT#4 . TLORISAL
v tH M) THOREAE ,  THOTH %3 HY B AL TCON A ()35 Hi A EAZTRO

4GATE=0 (TMOD.3)i5}, WITRO=1, N5E R &5 1H4. GATE=1H}, FvVF o4 A\ INTO3% i &
450, SXAE RISk FE M & . TROITCONET 4745 P (il A7,  TCONZF A7 2% & i B AR DI e ik
WL AT TCONFF /AR A1

MCT=0/F, ZETFIERS| RGO B O 3, TOXT B B 5, TO T/EAE e iy
Ko BCT=11F, ZEIFICER RSNk F 4 AP3.4/TO, RITOTAEAE %05 5.

STCO0C58AD & 41 HL AL € I 28 A PR T o 2% . —FP 2 12T, 12 aeml, 5
fE458051 8y HLAHIRD; Ji4h—Fh 6T, &F6ABIEhinL, HERE48051 8 FHLA2ME. TO
i ZAE e sk F P RE 7 IS FESTC- ISP AR 4 ik & o
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1. C#2F:

I* */
/* --- STC MCU International Limited */
[* - 1 7~STCIOCS8AD £ #1| 2 A L5 I #2011 16457 1 ) 2% /1 B A 3, -/
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
1 W IR oo PR RAE SO P B SARFE,  —-eoemeemenoeeenes *
1 TEAERR P o S B B T STCRIBERL R —oemeeeees %/

I* */

#include "reg51.h"

typedef unsigned char BYTE;
typedef unsigned int WORD;

I

/* define constants */
#define FOSC  18432000L

#define TIMS  (65536-FOSC/12/1000)

/* define SFR */
sbit TEST_LED = P110;

/* define variables */
WORD count;

I

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

/I1ms timer calculation method in 12T mode

/lwork LED, flash once per second

/11000 times counter

{
TLO = T1IMS; /Ireload timer0 low byte
THO =T1MS >> §; /Ireload timer0 high byte
if (count-- == 0) /l1ms * 1000 -> 1s
{
count = 1000; /Ireset counter
TEST_LED =!TEST_LED; /lwork LED flash
}
}
Il
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/* main program */

void main()

{
TMOD = 0x01; //set timer0 as model (16-bit)
TLO =T1IMS; /finitial timer0 low byte
THO =T1MS >> §; /finitial timer0 high byte
TRO=1; //timerO start running
ETO=1; /lenable timer0 interrupt
EA=1; //open global interrupt switch
count = 0; /finitial counter
while (1); /lloop

}

2. JCYRIEFF:

I* */

[* --- STC MCU International Limited */

[ -~ 15 7*STCIOCSBAD F U s F HLE I HS0RY 16K 52 I 8/ T A e -/
/* --- Mobile: (86)13922805190 */

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

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

[* --- Web: www.STCMCU.com */

1t SRR A P SR A S 5] SRR, oo oes *

1 SRR R SRS T PR B P T STCHIPORE R —-eeeeeees %/

I* */

:/* define constants */

T1IMS EQU OFAOOH ;1ms timer calculation method in 12T mode is (65536-18432000/12/1000)

:/* define SFR */
TEST_LED BIT P1.0 ;work LED, flash once per second

:/* define variables */

COUNT DATA 20H ;1000 times counter (2 bytes)
ORG 0000H
LIMP  MAIN
ORG 000BH

LIMP  TMO_ISR
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;/* main program */

MAIN:
MOV  TMOD,#01H ;set timer0 as model (16-bit)
MOV  TLO#LOW T1MS ;initial timer0 low byte
MOV  THO#HIGH T1MS ;initial timer0 high byte
SETB TRO ;timer0 start running
SETB ETO ;enable timer0 interrupt
SETB EA ;open global interrupt switch
CLR A
MOV  COUNTA
MOV  COUNT+1A ;initial counter
SIMP  $

;/* TimerO interrupt routine */

TMO_ISR:
PUSH ACC
PUSH PSW
MOV  TLO, #LOW T1MS ;reload timer0 low byte
MOV  THO, #HIGH T1MS ;reload timer0 high byte
MOV A, COUNT
ORL A, COUNT+1 ;check whether count(2byte) is equal to 0
INZ SKIP
MOV  COUNT, #LOW 1000 ;dms * 1000 -> 1s
MOV  COUNT+1], #HIGH 1000
CPL TEST_LED ;work LED flash
SKIP:
CLR C
MOV A, COUNT ;count--
SUBB A, #1
MOV  COUNT, A
MOV A, COUNT+1
SUBB A, #0
MOV  COUNT+1,A
POP PSW
POP ACC
RETI
END
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7.1.2.3 1#&X2(811 BRI EEEN) RENRIEF (CREF FLRIZF)
SRR RE I 4%/ TH B AR O1E Rl B Sh AR B8 ALTHEEs, an BN

12 MCU in 12T mode

TFO

Interrupt

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

TLOM ¥ B AN B ALTFO, T B THO R E 25 ATLO, THOWZA HEAFFE, B|EIEERTHOA

WA,

ERTER0 AR IR, ERTSS0 TIEESIAEhERIER
1. CIEfF:

I* */
[* --- 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 */
I* */
#include "reg51.h"

sfr AUXR = 0x8e; //Auxiliary register

/ITO interrupt service routine

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

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

2. [CHwRIERF:

* |/
;/* --- STC MCU International Limited */
;/* --- STC89-90xx Series MCU TO(Falling edge) Demo ----------------- */
;/* --- Mobile: (86)13922805190 */
;/* --- Fax: 86-755-82905966 */
;/* --- Tel: 86-755-82948412 */
;1% --- Web: www.STCMCU.com */
;/* If you want to use the program or the program referenced in the ---*/
;/* article, please specify in which data and procedures from STC =~ ----*/
* !
AUXR DATA 08EH ;Auxiliary register

;interrupt vector table

ORG  0000H
LIMP MAIN

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

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

;TO interrupt service routine

TOINT:
CPL P0.0
RETI

END
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7.1.2.4 1R 3(FNBLLITEET)

X281, SRS, e B UE IR, RUR SIS TRIE B A0MF .

e R 230, MR 2 BT 2S0HITLO R THOE N2 AN HISAL T 8% . 1 B s =3I ) e
220384 . TLO &5 eI #2035 A2 : CT GATE. TRO. INTOJTFO. THOPR & A& #5810
A8 MDD . HFER SR UTRI L TR, R, THOF B i 521 A 1y,

R A T 3 — /NN s hr e i 28 /TH B iR gt 1, fE LR =N et 88 /15

o HASHEH T B 8/ TH5#%0, e AT T30 AH 24 FTR1=0, {F1E7H%, TWTOw
PEAPIASE R & -

MCU in 12T mode

SYSCIk*{ _+\0 )

= TLO
:
TO Pin 4+

Interrupt

MCU in 12T mode
SYSclk N _; THO
‘[-_4 = (8 Bits) TFL L 5 Interrupt

m MCU in 6T mode

TR1

control

SEIS /TH R0 B3 P8y i Kt
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713 ERER/THE1 TR (5E58051 2 Rl E)

I 0 25 A7 RS TMODH fIM1(TMOD.5). MO(TMOD.4) [, 5 I 88 /11508 1A 3R A 7] ()
TAERE.

7.1.3.1 #ER0(13LERTER/ITHIRT)

BERECR 8 I 4 /TR LI 9 136 e I 28/ 7H 8088, A TLIKIRS AL A TH HI8AL Fraa i, 4w
TR, AEAOMHRAE XS T3 I 4% LAE I 8502 A R AT -

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

SE IS 5/ B LRI 0: 1362 I 4% /T i as

YGATE=0 (TMOD.7)I, ZITR1=1, W #3140, GATE=1I, o dish i NINT L 2
BFE 1, IXFERTSEELK S & . TRINTCONZS 7785 N IR 47,  TCONZF A7 8% 2L (1) B AR Th e ffi ik
DL T TCONTF 7 25 44

HCT=01F, ZEFITIIERED] RGN B0 045k, TUR IR 8, T1 AR 27
Ko MUCT=10F, ZERITIIER RIS Bk b5 AP3.5/T1, EITI TARZETH405 s

STC90C58AD A& 41| H i WL & I # A PR THHod R — M2 12T, ®128480m1, 5
£ 458051 B8 ALARIE]; A —FhR6THER, M6 ATetinl, HEREL80518 W2 fE. T1
FA I A s FH P R e i ZESTC-TSPam AR B HH 3 o
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7.1.3.2 RAL(16ALE R 2E /7828 R AR IEFF (CIEF RO RIZER)
AR E I T B ER L 160 e B B /TR, T BTN

=12 [MCU in 12T mode

SYSclk
v
MCU in 6T mode

T1Pin

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

control

TR1
GATE

INT1

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

AU, R 2R 1AC BN 160 B 25 /1T 88s, HHTLIRISA AITHIMISAL A At TL1AISAL
Vi tH R THLEAT ,  TH1H %0 H B AL TCONH [ H AR EAI TR L.

GATE=0 (TMOD.7)i, #1TR1=1, MK #5114, GATE=18F, FVF AT AN INT1HE 6] 2
BP 481, SXAE RSBk SE M & . TRIATCONTT A7 45 P [ 67,  TCONZF A7 2% & i BAR Dh e i ik
WL A5 TCONFF A2 I 41

MCT=0/F, £ I IERS| RGBS, T IS Bh R 5, T1 TR ey
Ko BCT=11F, ZEIFFEERE RSN IKF5AP3.5/TL, BITITAEE 05 3.

STCO0C58AD F 415 LI € I 25 A PR T EoH 2. —FP2 12T, =124 eeml, 5
458051 8 HLMAA); S Ah—FlZ6THR, AF6AmEhin., HERAE480518 F HLK2f%. T1
HITE AT RS P AR P I AESTC-TSPYmAZ A8 H 1 Lo
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1. CiZFr:

* */
[* --- STC MCU International Limited */
[ -~ jH7~STCO0CS8AD F 41 B P HLSE N % 1) 16407 58 I /T B g X, -/
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
1* QAR EAERE Y A B E R R SRR, e */
1* SRR P O E R A A T STCR Bk AR Y - */

/* */

#include "reg51.h"

typedef unsigned char BYTE;
typedef unsigned int WORD;

I

/* define constants */
#define FOSC  18432000L

#define T1MS (65536-FOSC/12/1000) /I1ms timer calculation method in 12T mode
/* define SFR */

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

[* define variables */

WORD count; /71000 times counter

Il

/* TimerO interrupt routine */
void tm2_isr() interrupt 3 using 1

{
TL1=T1MS; /Ireload timerl low byte
TH1=T1MS >> 8; /Ireload timerl high byte
if (count-- == 0) //Ams * 1000 -> 1s
{
count = 1000; /reset counter
TEST_LED =!TEST_LED; /lwork LED flash
}
}
Il
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/* main program */

void main()

{
TMOD = 0x10; //set timerl as model (16-bit)
TL1 =T1MS; /finitial timerl low byte
TH1=T1MS >>8; /linitial timerl high byte
TR1=1; /ltimer1 start running
ET1=1; /lenable timerl interrupt
EA=1; /lopen global interrupt switch
count = 0; /finitial counter
while (1); //loop

}

2. JLYRIEFF:

/* */

[* --- STC MCU International Limited */

[* -~ {7~ STCIOC58AD F F1 H F HL5E I 4% LA 16467 52 i /1 Er g i =X, -/
/* --- Mobile: (86)13922805190 */

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

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

[* --- Web: www.STCMCU.com */

1t SRR oA PR SR S 5] SRR, —ememmeeeeneeeeeeees */

1 R P SRS R R W P T STCHIYORE R —-eeemeees */

I* */

:/* define constants */

T1IMS EQU OFAO00H ;1ms timer calculation method in 12T mode is (65536-18432000/12/1000)
:/* define SFR */

TEST_LED BIT P1.0 ;work LED, flash once per second

:/* define variables */

COUNT DATA 20H ;1000 times counter (2 bytes)
ORG  0000H
LIMP  MAIN
ORG  001BH

LIMP  TM1_ISR
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;/* main program */
MAIN:

MOV  TMOD, #10H ;set timerl as model (16-bit)
MOV  TL1, #LOW T1MS ;initial timer low byte
MOV  TH1 HHIGH T1IMS ;initial timer2 high byte
SETB TR1 ;timer1 start running
SETB ET1 ;enable timerl interrupt
SETB EA ;open global interrupt switch
CLR A
MOV COUNT, A
MOV  COUNT+1, A ;initial counter
SIMP  $
;/* Timerl interrupt routine */
TM1_ISR:
PUSH ACC
PUSH PSW
MOV  TL1, #LOW T1IMS ;reload timerl low byte
MOV  TH1, #HIGH T1MS ;reload timerl high byte
MOV A, COUNT
ORL A, COUNT+1 ;check whether count(2byte) is equal to 0
INZ SKIP
MOV  COUNT, #LOW 1000 ;1ms * 1000 -> 1s
MOV COUNT+1,#HIGH 1000
CPL TEST_LED ;work LED flash
SKIP:
CLR C
MOV A, COUNT ;count--
SUBB A, #1
MOV COUNT,A
MOV  A,COUNT+1
SUBB A#0
MOV COUNT+1,A
POP PSW
POP ACC
RETI
END
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7.1.33 BER28 BERER) REMRIZF (CIEF RILRER)
PR QR S8 I 4/ THECES LA R PT B Sh R HI8 Aot #ids, W TN EFR.

U in 12T mode
n MCU in 6T mode

T1Pin

SYSclk

TL1
| (8 Bits)| l TF1 Interrupt

SEI &%/ THEES LRI 2: 8107 F Zh HL 3¢

TLIFE A EAITRL, T HATHI N AR EFHEATLL, THHARHRGE, EENTHIA
BAAE,

 ERTER 1 RERRIINIEF, ERNE TIEAESBHERIKIR

1. CizF:

I* */
/* --- 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

/IT1 interrupt service routine
void tlint() interrupt 3 /[T1 interrupt (location at 001BH)
{
PO++,
}
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void main()
{
AUXR = 0x40; /ltimer1 work in 1T mode
TMOD = 0x60; //set timerl as counter mode2 (8-bit auto-reload)
TL1 = TH1 = Oxff; [/fill with Oxff to count one time
TR1=1, /ltimer1 start run
ET1=1; /lenable T1 interrupt
EA=1, /lopen global interrupt switch
while (1);
}

2. LIz

;/* */
;/* --- STC MCU 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  */
;/* */

AUXR DATA 08EH ;Auxiliary register

;interrupt vector table

ORG 0000H
LIMP MAIN

ORG 001BH ;T1 interrupt (location at 001BH)
LIMP  TI1INT
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ORG 0100H

MAIN:
MOV SR, #TFH ;initial SP
MOV  AUXR, #40H :timer1 work in 1T mode
MOV  TMOD, #60H ;set timerl as counter mode2 (8-bit auto-reload)
MOV A, #OFFH
MOV  TL1, A :fill with Oxff to count one time
MOV  TH1, A
SETB TR1 ;timer1 start run
SETB ET1 ;enable T1 interrupt
SETB EA ;open global interrupt switch
SIMP

;T1 interrupt service routine

T1INT:
CPL PO.0
RETI

END
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7.1.4 HHZIntel 80518 K #l E BT =5 0/1H9 2 FH 25451

[BI1) el /s e, et/ PR N e R B 08 AR N ER, B RR T
Gk, IEMRBEEST, BT EA R, RS R WRS R, SR B R A
EEHLT, WEF KB R:

1) TAE Rz H]9% (TMOD. T2C0N) fIHE

2) VBB () 8 % N THx TLx. RCAP2H. RCAP2L;

3) T VAT ETx EARIIEE, A8 LI+ W

4) A /AL TR % B 4 .

PR UL N /- H 20k 1 9 BiE— T A4,

8051 R Ly ALK I 28/ T £ 5 08k 12 DLW N L3R AT o1 5,  BRJEnivh-#58s, Bk, wh
Afe B SR T EUEAE T B E B N T T A7 28 THx TLxH 2%, T 200K SE B 1 H254H LA
2%, 2%, 2UAMRAN,  DAFLAMGAE AT B 1 E THRI TLx .

W SEBRFEUE AN, K An (n=8. 13, 16) , WM A+ #2eTHx. TLxH it
B N2 —x, NP2 NEUEE. #lin, TAET RO 136, Mn=13, L2V H#H,
TAE A 16, Win=16, A2 MAEAESE, Fril, HHEHIMEN (0 = 2'x.

XTSRS AL AR, MOALES S E B R DI O . R, R AR N
MR GE Pk € B EATH LB s FRIE . B LA A6z A, AL i 30y -

12 12

N nf:l:ﬂ\:: = =
LA A ey AL us 2us

bR ERS I ] Te = x « Tp

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

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

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

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

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

(D ¥lsFER

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

START:
; FRFE
MOV SP, #60H s BE HERR X 35
MOV~ TMOD, #1OH s EFETL. EREEL, AT
MOV THI, #ODSH ; WEETTHEIE
MOV TLI1, #OFOH s WERTHEIE
SETB  EA ;
SETB  ET1 ;} i
; HABRIIE AR T
SETB  TRI » JAEITUF G THN
. S FEF
(2) PRSI
INTT1: PUSH A ;
PUSH DPL ;}fﬂiﬁ;{%#}ﬁ
PUSH DPH ;
MOV TLI1, #0FOH ;} R E I
MOV THI, #0D8H ;
s BT A EE AR
POP  DPH ;
POP  DPL ; } M=
POP A :
RETT ;AR [E
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XHJER T W RS TR R AR . STCI0C58AD R A1 AL H T J& Tk b r, 4
—AREPWIEREAN TR, RO AR, H RS 1 e B R A R BT R 5%
TP X EAT -

[ RFARERIE Bk 5 o Ped g I/ T+ B de 28 AT ok B ke A, H to AT 32 P 5 I /3
o 0ml g /T EES LTI SR R . A e i/ REs0 (T0) LR, TAE R 1xt
INTOS| b f 1F Bk rh 3R 47 Mok 9 ko

INTO 5| ji
T TOH % T
Ja 3l fZ1k
VEEGATENT, HLEsEIATP Nlus. ABIFER BLm b n T
INTTO: MOV TMOD, #O9H 3 WTONER /7301, GATEAIL

MOV TLO, #0OH

’ V=2
MOV THO, #00i1 ;} HHO- TLOTE0

CLR  EX0 ;. EINTOH by
LOP1: JB P3.2, LOP1 ; SEFEINTO S| B 5
LOP2: IJNB- P3.2, LOP2 s ERFEINTOS| I i P
SETB  TRO : JEENTOH R THEL
LOP3: JB P3.2, LOP3 ;S5 INTOfE BT
CLR  TRO ; A= 1ETO %L
MOV A, TLO s AT EUE %A
MOV B, THO s R AUEIEB
: s THELRK SR b 3
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[14Y  FIH e/ B 0ml e i/ 114028 LA Tt 11 50 R & M0 m B 0 N ity 11 76 2 FH 32 11
FESEE N ] R gt b 2 LR B PSSR R IR INTORTINT LS, 1 I /v Has AT
2o, WP T TN AN b Wi . B € I/ TS LS SR AR B X T 7 5K
2 CHZHEHEN) , WEITBYIME AR, T DA —AN SR ik, T 5as B [F 03 H
B N W SRR S GLTF UL, BN R R Wr AR, A S 7 30— AN oh s v i i1
Hi. BATER/THEEST (T KPR E s A WS R 7 a8 . AR n i T

(1) FEFE:

ORG  0000H

AJMP  MAIN s HERET

ORG  001BH

LJMP  INTER ;BT IR ST

ORG 0100 ; ERFAL
MAIN:

MOV SP, #60H o WEHERIX

MOV TMOD, #60H o WHEEMN /A, o2

MOV TL1, #OFFH s WHEIHEUR AL

MOV TH1, #OFFH

SETB  EA : JTH Ik

SETB  ET1 o JTRES /s 1

SETB  TR1 s JABER /TR 1T
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(2) PWRFIEF (BRI IS )

ORG
INTER: PUSH
PUSH
PUSH

POP
POP
POP
RETI

1000H
A

DPL
DPH

DPH
DPL

S TR 55 A ) A 3

B NHART

} A

Bl R R R

; iz Al

(5] N ARG @GP, OFPL. 143550 H B I8200 n sF1400 w sHI . Nk, RS
RN /180 (T0) , JER S, FEMON6MHz, TP=2u s, Zi1-543E R % ECNICHA

38,

ARy B il 4 -
(1) WIgRteRE B

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

1)

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

2)

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

E SR N FH o S R B T R T

(1) SERF/THHRaR S

SERS /T EES R At BUE 2T RO Y ) BN LE SR P A 2], el A RRAE A B Bl it
AT o AEAN IR0 375 5K F W7 21 FE LR 2 A B 1 L AR BERAE L IR (RIS, FLK R A I it I R
BB A RTAR, — AR EN3MHLE AL L, e Semf A B Rik%E. K%
WO 7 6 ] BIE AT, AEX R BORSCIN PR 237 5, DR AT AME S it -

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

Blane w7 RIBCE R o, BT IR RRE S A Sem iR 2 . X A& MR A
ENBAMEIE LD RG4S R ZE . PRI, RIE P AR S5 A2 P th oW THx . TLxEHT & i
BAMERS, BORETHx TLx M 8103 B SCEHT MOTT AR 4R 2L TH AU E R . IR M= BT B
FHATE R E . BRI AME T
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CLR EA

MOV A, TLx
ADD A, #LOW
MOV TLx, A
MOV A, #HIGH
ADDC A, THx
MOV THx, A
SETB  EA

(2) FhFEHEATH T EE

s A% rh b

s BRTLxH St A

: LOWA SR v 29
o WERFITHEIE

o R TR E %A
T ECME M

s BEE oI

: JTH

FEBN RS AT A E I/ TH B T BUE I, RN, St Reth R . XRFIVA
A BELE [F] — I 2[R N S I THx AN TLx b T H BB Bedn, SBIRTLx R TH, BUOAERS /T8 Ak
TIBATIRAS, BTN MR AL A THxdE B, TIAEBETHX AT 27 A0, X B A THx A A

T [FRE, JeiTHx S TLxt n] R H S

b AT R I VA JeiTHY, JEEETLx, K KA RO THxEAT EL e 5 P Vs
MMEARSE, ATHGE B RE R I, BMES FRdRE, BEREAIE - RASEH. Wik

HOE7GES VL I
RDTM: MOV A, THx
MOV RO, TLx
CINE A, THx, RDTM

MOV RI, A

s BEHUTHxAEA S

; BEHXTLXAFRO

: PERC IR THRAR, 45 AH A5, T4
o HIERS, BT HUT, BN E R
s BTHxFE TR1E
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7.2 EBTES/ITHEET2

ST R0 — AN OALE I /83 . I 1 B Rk T RS 27 47 B2 T2CONH (CIT207,  FlHG AR Mo
I E AR (R R T RE A A7 2 T2CONFIFE IR I R BT

SEIT 8% /T B 2 M e B A s

g . fr bk K H A5 .
5 fifid T I g | EffE
T2CON | sz asossi?if7s | C8H| TF2 | EXF2 |RCLK|TCLK|EXEN2| TR2 | ¢/TZ | CP/RLZ [0000 0000B
T2MOD | e ok |coH| - | - | - | - | - - | T20€ | DECN |xxxx xX00B

Timer / Counter 2
RCAP2L Reload/Capture Low Byte CAH 0000 00008
Timer / Counter 2
RCAPZH Reload/Capture High Byte CBH (000 00008
TL2 |Timer/ Counter 2 Low Byte| CCH 0000 0000B
TH2 | Timer/Counter 2 High Byte |CDH 0000 0000B

TAFEET2CON(E I ZR2 [ ] 5 A7 a%) S AL ThRe A
T2CON Hitl: OC8H S A7{E: O0H
CIRDAS SIS

6 5 4 3 2 1 0
| TF2 | ExF2 [RoLK | TeLK [EXEN2 | TR2 | /T2 | CcPRL? |

A e Yire
T2CON.7/ TF2 ENF R bR . EW % N B AT, A T S .
MRCLKELTCLK=1 B, TF2¥ALBE AL
T2CON.6/ EXF2 SER RS20 bR & . 2MEXEN2=1 H.T2EX [ f1 Bk A = Ak e SRl 2

Bet, BXF2EAL. e 2R2rh i GERS, EXF2=18CPUM
b 1) B A AT S I g2 PR W PR . BXFA A Z0 P A5 %
TERE I /3BTRS (DCEN=1) 1, EXF2A2 5|

T2CON.5/ RCLK Pl Bibr L . RCLKE LR, i 2820w B Bk 7R e 47 10
R LRI 03 B S i 8 . RCLK=0R, 5 72 i 221135 HE ik ol
VENER IS B

T2CON.4/ TCLK KOEW bR . TCLKEAZR, 228203 t Bk /BN B 47 11
T A 03 I A e I . TCLK=O0INF, 4 5 ISF 25 11 vkt ik e
VE N RIS B

T2CON.3/ EXEN2 SERT AR 24Nl ReAR . ML B A H e B B2 KRB N AT LI
BRI, FUVFT2EX Gk AR P AR Sl SR B B 2% . EXEN2=0K, T2EX
FA A8 5o 5 I B 2 o 2K
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(A
T2CON.2/

T2CON.1/

T2CON.0/

s hRe
TR2 SERES2 JEah/fEIREHAL. B iR shE 8
ciT2 ERT S/ B IERE.  CERTER2 )
0 = NIEFER2E (SYSclk/12 BESYSclk/6)
1 = AMBHEMEEE CRBEA &)
CP/RL2 fHigk/EAbrLE . BALEXEN2=1F, T2EX i 17 Bk A% 7= A il 5.

5% EXEN2=0M, SEIF 2829 H Bk T2EX A f kAR i my i 52 I
PR EhESE, YRCLK=1 B{TCLK=1 B}, %A1 TCk H e Se s
H oA N B B

SERF2R2A SRR ERE A WIR. HBhEHRE GE BT ED AR R kAR . IX3Fh R
A HT2CONHF AL BE T IR E CIn I RTFD &

SE I 221 TAE T 50
RCLK+TCLK | cpP/RL2 | TR2 ke
0 0 1 s EIER S
0 1 1 1647 i3k
1 X 1 PR R A A
X X 0 (CRHD
T2MOD : g 2%/ iH s et s il w7 AR nr 67 3-4k)
SFR name | Address bit B7 | B6 | B5 B4 | B3 | B2 B1 BO
T2MOD 0C9H name - - - - - - T20E | DCEN

T20E: EN 882 #HifEfaens

DECN: [a Nit-Euffifetr. et a2 nlmeE sla b/ i Nt ss
s« P HE L, XA LER 80051 Z A b Sk S BB AR . AE X A IS L
T, PAE AEMREA, AN AR RORER, e RMERN N0, XA N ROR A
B, BERME L. MR AL 2 R e A E .
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7.2.1 ERTER2HIEIRIER

FERDA A, @I T2CONH FEXEN2 L B 2N T, 4 SREXEN2=0, 5E i 88 2/F A—A 1647
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ERER2AERIT IR R L E RHNRIEF (CEF FLHIEF)

1. CiZFF:
I* */
/* --- STC MCU International Limited */

I* - 7R STCIOCEBAD £ 5| 81 Fi L5 I i 24 F ks 22 R AL B Mk e -

*/

/* -~ Mobile: (86)13922805190
[* - Fax: 86-755-82905966

*/

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

*/

/* --- Web: www.STCMCU.com

*/

P R AR e R B 3o R R I’
e S A el e e De L AN O 0L g - D4 s e — X/

/*

*/

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

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

typedef unsigned char BYTE;
typedef unsigned int WORD;

#define FOSC 18432000L
#define BAUD 115200

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

#define PARITYBIT EVEN_PARITY

shit bitd = P2/2;
bit busy;

void SendData(BYTE dat);
void SendString(char *s);

/ltimer2 control register

//System frequency
//UART baudrate

//None parity
//0dd parity

//Even parity
/IMark parity
//Space parity

/[Testing even parity

/1P2.2 show UART data bit9
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void main()
{
#if (PARITYBIT == NONE_PARITY)
SCON = 0x50; /18-bit variable UART

#elif (PARITYBIT == ODD_PARITY) || (PARITYBIT == EVEN_PARITY) || (PARITYBIT == MARK_PARITY)
SCON = 0xda; //9-bit variable UART, parity bit initial to 1

#elif (PARITYBIT == SPACE_PARITY)
SCON = 0xd2; //9-bit variable UART, parity bit initial to O

#endif

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

T2CON = 0x34; /ITimer2 start run
ES=1; //[Enable UART interrupt
EA=1, //Open master interrupt switch

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

while(1);
}
/*
UART interrupt service routine
*/
void Uart_lsr() interrupt 4 using 1
{
if (RI)
{
Rl =0; //Clear receive interrupt flag
PO = SBUF; //PO show UART data
bit9 = RBS; //P2.2 show parity bit
}
if (T1)
{
TI=0; //Clear transmit interrupt flag
busy = 0; //Clear transmit busy flag
}
}
/*

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

*/
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void SendData(BYTE dat)

{
while (busy); //\Wait for the completion of the previous data is sent
ACC =dat; /[Calculate the even parity bit P (PSW.0)
if (P) //Set the parity bit according to P
{
#if (PARITYBIT == ODD_PARITY)
TB8=0; //Set parity bit to 0
#elif (PARITYBIT == EVEN_PARITY)
TB8=1; //Set parity bit to 1
#endif
}
else
{
#if (PARITYBIT == ODD_PARITY)
TB8=1; //Set parity bit to 1
#elif (PARITYBIT == EVEN_PARITY)
TB8 =0; //Set parity bitto 0
#endif
}
busy = 1;
SBUF = ACC; /ISend data to UART buffer
}
/*

Send a string to UART
Input: s (address of string)
Output:None

*/

void SendString(char *s)
{

while (*s) //Check the end of the string

{

SendData(*s++); //Send current char and increment string ptr

}

}
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2. LwmtzFr:

I* */
/* --- STC MCU International Limited */
% -~ 7 STCOOCSBAD 7 41 H F ML I A8 24 3 2 2 A WA -/
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
1> AN SRR A B SO S AR */
1> SRR P O E R A A ST Bk R T - */

I* */
T2CON EQU 0C8H ;timer2 control register

TR2 BIT T2CON.2

T2MOD EQU 0C9H ;timer2 mode register
RCAP2L EQU 0CAH

RCAP2H EQU 0CBH

TL2 EQU 0CCH

TH2 EQU 0CDH

;/*Define UART parity mode*/

#define NONE_PARITY 0 //None parity
#define ODD_PARITY 1 //0dd parity

#define EVEN_PARITY 2 /[Even parity
#define MARK_PARITY 3 /IMark parity
#define SPACE_PARITY 4 //Space parity

#define PARITYBIT EVEN_PARITY //Testing even parity

BUSY BIT 20H.0 ;transmit busy flag
ORG 0000H
LIMP  MAIN
ORG 0023H

LIMP  UART_ISR

ORG 0100H
MAIN:
CLR BUSY
CLR EA
MOV SR, #3FH
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#if (PARITYBIT == NONE_PARITY)
MOV SCON, #50H ;8-bit variable UART

#elif (PARITYBIT == ODD_PARITY) || (PARITYBIT == EVEN_PARITY) || (PARITYBIT == MARK_PARITY)
MOV SCON, #0DAH ;9-bit variable UART, parity bit initial to 1

#elif (PARITYBIT == SPACE_PARITY)
MOV SCON, #0D2H

I 4 R S 4 Tel : 13922829991 HF R Jii [ Tel : 13922805190

;9-bit variable UART, parity bit initial to 0

#endif
MOV A, #O0FBH ;65536-18432000/32/115200 = 0xfffb
MOV TL2, A
MOV RCAP2L, A
MOV A, #OFFH
MOV TH2, A ;Set auto-reload vaule
MOV RCAP2H, A
MOV T2CON #34H ;Timer2 start run
SETB ES ;Enable UART interrupt
SETB EA ;Open master interrupt switch
MOV DPTR, #TESTSTR ;Load string address to DPTR
LCALL SENDSTRING ;Send string
SIMP  $
TESTSTR: ;Test string
DB "STC89-90xx Uart Test !",0DH,0AH,0
I
;UART?2 interrupt service routine
; */
UART_ISR:
PUSH ACC
PUSH PSW
JNB RI,CHECKTI ;Check RI bit
CLR RI :Clear RI bit
MOV P0,SBUF :P0O show UART data
MOV  C,RB8
MOV p2.2,C ;P2.2 show parity bit
CHECKTIL:
JNB TLISR_EXIT ;Check S2TI bit
CLR TI :Clear S2T1 bit
CLR BUSY ;Clear transmit busy flag
ISR_EXIT:
POP PSW
POP ACC
RETI
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*
;Send a byte data to UART

;Input: ACC (data to be sent)
;Output:None

; */
SENDDATA:
JB BUSY,$ ;Wait for the completion of the previous data is sent
MOV  ACCA ;Calculate the even parity bit P (PSW.0)
JNB P, EVEN1INACC ;Set the parity bit according to P
ODDI1INACC:
#if (PARITYBIT == ODD_PARITY)
CLR TB8 ;Set parity bitto 0
#elif (PARITYBIT == EVEN_PARITY)
SETB TBS8 ;Set parity bitto 1
#endif
SIMP  PARITYBITOK
EVEN1INACC:
#if (PARITYBIT == ODD_PARITY)
SETB TBS8 ;Set parity bitto 1
#elif (PARITYBIT == EVEN_PARITY)
CLR TB8 ;Set parity bitto 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
JZ 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 EREE2HI A RIZRT$hi R EMRIZF (CIEF KL iz
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TE RS2 R P 4R AR R $i LR R AR
1. CRE/FIE A

* */
[* --- STC MCU International Limited */
[* --- STC90C58AD Series Programmable Clock Output Demo ----- */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
[* --- Web: www.STCMCU.com */

/* If you want to use the program or the program referenced in the */
[I* article, please specify in which data and procedures from STC */
* */

#include "reg51.h"

typedef unsigned char BYTE;
typedef unsigned int WORD;
Il
/* define constants */

#define FOSC 18432000L

#define F38_4KHz (65536-18432000/4/38400)
/* define SFR */

sfr T2CON = 0xc8; /ltimer2 control register
shit TF2 =T2CON"7,
shit TR2 = T2CON”"2;

sfr T2MOD = 0xc9; /ltimer2 mode register
sfr RCAP2L = Oxca;

sfr RCAP2H = 0xcb;

sfr TL2 = Oxcc;

sfr TH2 = Oxcd;

shit T2 = P110; //Clock Output pin

Il

/* main program */

void main()

{
T2MOD = 0x02; /lenable timer2 output clock
RCAP2L = TL2 = F38_4KHz; [linitial timer2 low byte
RCAP2H = TH2 = F38_4KHz >> 8; /linitial timer2 high byte
TR2 =1; /ltimer?2 start running
EA=1, /lopen global interrupt switch
while (1); /lloop

}
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2+ CYRFEFPim s

* */
[* --- STC MCU International Limited */
[* --- STC90C58AD Series Programmable Clock Output Demo ----- */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
[* --- Web: www.STCMCU.com */

/* If you want to use the program or the program referenced in the */

[* article, please specify in which data and procedures from STC */

* */

;/* define constants */

F38 4KHz EQU OFF88H ;38.4KHz frequency calculation method of 12T mode (65536-18432000/4/38400)

:/* define SFR */

T2CON EQU 0C8H ;timer2 control register
TF2 BIT T2CON.7
TR2 BIT T2CON.2

T2MOD EQU 0C9H ;timer2 mode register

RCAP2L EQU 0CAH

RCAP2H EQU 0CBH

TL2 EQU 0CCH

TH2 EQU  OCDH

T2 BIT P1.0 ;Clock Output pin
ORG  0000H
LIMP MAIN

;/* main program */

MAIN:
MOV T2MOD, #02H ;enable timer2 output clock
MOV T2CON, #00H ;timer2 stop
MOV  TLZ2, #00H ;initial timer2 low byte
MOV  TH2, #00H ;initial timer2 high byte
MOV RCAP2L, #LOW F38_4KHz ;initial timer2 reload low byte
MOV RCAP2H, #HIGH F38_4KHz ;initial timer2 reload high byte
SETB TR2 ;timer?2 start running
SIMP 3
END
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7.2.5 ERE/ T HERAEERZEAUNIRIERF (CIEFF AL 4RIZFF)
1. CIEEFAR:

* */
[* --- 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 */
I* */

#include "reg51.h"

typedef unsigned char BYTE;
typedef unsigned int WORD;
1

/* define constants */
#define FOSC 18432000L

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

shit ET2 = IE”5;

sfr T2CON = 0xc8; /ltimer2 control register

sbit TF2 = T2CON"7;
sbit TR2 = T2CON"2;

sfr T2MOD = 0xc9; /ltimer2 mode register
sfr RCAP2L = Oxca;

sfr RCAP2H = Oxcb;

sfr TL2 = Oxcc;

sfr TH2 = Oxcd;

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

/* define variables */
WORD count; /11000 times counter

I
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/* Timer2 interrupt routine */
void tm2_isr() interrupt 5 using 1
{
TF2=0;
if (count-- == 0)
{
count = 1000;
TEST_LED =! TEST_LED;
}
}

Il
/* main program */
void main()
{
RCAP2L = TL2 = TIMS;
RCAP2H = TH2 = T1IMS >> 8;

//1ms * 1000 -> 1s

/Ireset counter
/lwork LED flash

/finitial timer2 low byte
/finitial timer2 high byte

TR2 =1; /ltimer?2 start running
ET2 =1, /lenable timer2 interrupt
EA=1, /lopen global interrupt switch
count = 0; [linitial counter
while (1); //loop

}

2, JLRIEFIE

I* */

[* --- STC MCU 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 */
T1MS EQU OFAOOH

:/* define SFR */
ET2 BIT IE.5

:1ms(1000Hz) timer (65536-18432000/12/1000)
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T2CON EQU 0C8H ;timer2 control register
TF2 BIT T2CON.7
TR2 BIT T2CON.2

T2MOD EQU 0C9H ;timer2 mode register
RCAP2L EQU 0CAH
RCAP2H EQU 0CBH
TL2 EQU  OCCH
TH2 EQU 0CDH

TEST_LED BIT P1.0 ;work LED, flash once per second

:/* define variables */
COUNT DATA 30H ;1000 times counter (2 bytes)

ORG 0000H
LIMP MAIN
ORG 002BH
LIMP  TMZ2_ISR

;/* main program */

MAIN:
MOV  T2MOD. #00H ;initial timer2 mode
MOV  T2CON,#00H ;timer2 stop
MOV  TL2#00H ;initial timer2 low byte
MOV  TH2,#00H ;initial timer2 high byte
MOV RCAP2L #LOW T1MS ;initial timer2 reload low byte
MOV RCAP2H,#HIGH T1MS ;initial timer2 reload high byte
SETB TR2 ;timer2 start running
SETB ET2 ;enable timer2 interrupt
SETB EA ;open global interrupt switch
CLR A
MOV COUNTA
MOV COUNT+1A ;initial counter
SIMP  $
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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 ;Ims * 1000 -> 1s

MOV COUNT+1, #HIGH 1000

CPL TEST_LED ;work LED flash
SKIP:

CLR C

MOV A, COUNT ;count--

SUBB A, #1

MOV COUNT, A

MOV A, COUNT+1

SUBB A, #0

MOV COUNT+LA

POP PSW

POP ACC

RETI

END
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£k 4= N =
£8E RITOAE

STC90C58AD £ 41| #. i LN S S A — AN THRER B ) & X L ATIEAE 1, 5448051 %
WL E D52 3% . WA 2NHABMSI KW, RIZEM S, 7 AR REMEREE. Ki%
gEohes HRE S NTIARE I, Bl rhas Rt A RE S N, , RPNl A —
ANHHERD (99H) o PE/NZR AR SR B AT 1815 RRIR T B FF A2 %5 SBUF

AT G WA 4R TAE DT, FHorp R o SRR R nT AR 1, SRR A e 1, DAEEAS
[F N 37 A F o R 2 bl PN 0 BT 2508 P2 2R, R AR e B AN 1) R R R R e A ) 1)
TAE . ENUAT @R ek b by SO ks AT R A FE, R+ Ris .

STC90C58AD Z 41| #. F L AR AT 11 X6 L [P R4 8 43 A& TXDANRXD 5| o 38 ek 152 B AR5 0k D e 7 A7
ZRAUXRA FJUART _P1/AUXR.742, HATH (UART) THRERT AFEPS O AIP1 O Z [AMEZE V). 245
AT I ThRELEPS LIS HLI,  oF 87 (5 2 P3.O/RXDAIP3.1/TXD . 24 H 4T LI ThAEAEPT I SEHL, %
N A8 T JEP1.6/RXDFIPL.7/TXD .

STC90C58AD # 41| B 7 WL ER AT A4S 11, B A T s ok, & n] 5 (B sl — N 82 A~
JHATIHON, BEHRE—IEE#, ATV RTINS,

8.1 BITOMEXEFRFR

o .- {7 Hshk K 755 -
fiins) P Huhk MSB LSB EAE
SCON Serial Control 98H |sMoFE| sML | sm2 | REN | TB8 | RB8 | TI | RI | 0000 0000B
SBUF Serial Buffer 99H XXXX XXXXB
PCON Power Control | 87H |smob|smopo| - | PoF | GF1 | GFo | PD | IDL | 00x1 0000B
IE Interrupt Enable | A8H | EA | - | ET2 | ES | ET1 | EX1 | ETO | Ex0 |0x00 0000B
e A 9 55
IPH Efj&ﬁﬁég‘aﬁﬁwﬁ B7H PX3H|PX2H| PT2H | PSH | PT1H | PX1H | PTOH |PXOH +x00 0000B
&
M s 9 55
P HHI SE R TT BSH - | - | P2 |Ps|PTL|Pxt|PTO| PXO +x00 0000B
S
SADEN | SlaveAddress | g 0000 0000B
Mask
SADDR Slave Address A9H 0000 0000B
AUXR | Auxiliary register | 8EH [UART_PL| - | - | - | - | - |EXTRAM|ALEOFF | Oxxx xx00B
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1. B1TO¥EHIZF F28SCONFIPCON

STCO0C58AD F 7| 1y ALV Hf AT AT P /N il B A7 4 . BR AT F8 il 37 A7 45 SCON A 4 2
IEPRRFIR D) BE 75 47245 PCON.

FRAT ¥ %5 47 88 SCON FH T 5 475 1 AR 7 AR S szl ohg . g A0 F -

SCON : H AT Zfr a8 (nT 7 F-hb)
SFR name | Address bit B7 B6 B5 B4 B3 B2 | B1 | BO

SCON 98H name | SMO/FE | SM1 | SM2 | REN | TB8 | RB8 | Tl | RI

SMO/FE: 4PCON%F {7 2% 71 [{)SMODO/PCON.6/ MRS, %47 FH T MUss 5w A o 244600 5 — 4>

TERAF WAL, JEITUARTE A8 BB %A . BN HRES .
M PCONZHT 7% 1 f)ISMODO/PCON.647 OIS, %A FISML— 45 & 5 473045 1 TAE
F, WRERTR.

FerpSMO. SML¥% T A A E HR AT 1 AR 3

SMO | SM1 | TfEF= | hfigii WeRFER
EEZ 2R
0 0 Jio | BArE PR FESYSclk/12,
1748

. 8{7UART, smdb N ..

0 1 TRl A (2°M9%132 ) (B I B3 LI i )

1 0 752 RTUART |(2°V°°/ 64) x SYScIk R G TAER iR
X 9f7UART, sMoD g L

1 1 773 e T A (2°M°P132 Yx (G i 2 LA vad )

2 WL TARTEL2TACCRT, SBT3 1% 38 = SYSclk/12/( 256 - T H1);
M HLTAETES TR, ERTSR1M%I 2 = SYSclk /6 /(256 - T H1)

SM2:

REN:

TBS:

RB8:

TI:

Feir oy 2k 32 HLEEFEHIAL . 7 22807 2030, WSM247 41, RENAZ AL, N
MHLAET A BIRBSAL AT (Huhbm) I A B0E b Wi iE SR AR E MR, 30 EHLIE
KA AL . W AIA N T 0B AHLI E AZSM2467 90, AT A 42 S RB8 A0 F Bl i o
7E77 AR, GnRSM247 91, T A 7RIS B 2 s 1R A7 B A B AT A Wi SR AR BRI
N1 fEJ7=000F, SM2 NoA0.

FVFIZE 1 B AT B AT . B BATREN, BIREN=1R ROV AT HCIRA, A8 3)
FATHNASRXD, FFAAEE S . AR AIREN, HIREN=0, W&k 1-£205.

1E7 287 X3, TONBERIERIEMN G, R B AL EGE0. B, BT AR
P (PR 56 A7 B 22 MLIE A AR 2 7 Motk ot/ 25 ot rr b A

17 280 A3, BRI EdE . E70L, A SM2=0, NIRB8/Z W H| {5 1k
i, 7704 FIRBS.

RIEFWHERARESL . 70, MEBATRIELE FH8AL LG RN, B A 5 s B A,
BITI=1, [ ENLERAWT, w2 b s L B SR A, BITI=0,. 78 HAh 5 =0,
FEAS BT IR R ARINT d SR A B AL, A0 A B AT .
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RI:  BUrRWiiE RArESL. E775R0, 24T R R 55807 45 At Py a4 H 3h B AZRI=1,
] EATLIE SR AT, i 2 W7 e A 2R AR AL, BPRI=0. 78 HAh 7 =0, B AT R R
122 1k 57 f ) B 2] P SRR A, BPRI=1 () AME L LSM2UE ) , Ui
fiz, BIRI=0,

SCON T A Ml IBIL YL E A E S EAM N4 “0” o SCON 7 ikt E98H, i3
bk, FArHuhlk N98H~~9FH, WAL B E . MR U SCONIIE RN 20T, Hik
A RPIREBAE T — 448005 — LB FWISIPUIR S KA/ R — kR AT Rk B4 ITf
G, W TB8 & H /e, A& B fME .

HFATIBE R WIER: M—WURkIEE, W EShEATI, BITI=1, &R Wb,
MBI S — WS B, AR A BRI, BIRI=L, iESRPEAATE. B TTIFRILL “B028
7 RAMENIER AW, B LA R A W S SR HE AR R T UL ZRIE KA B, WA
T R S5 R P R B TIRIREEAT 5, SR G A Ab B . BRI, PSR BT SR b A7 220 AN BE i A
PEEZNEL, UAUEITEAEEO, 75 URKE H B — Y =Rk 2 U B R

MY 2 ) 27 A7 25PCONH JSMOD/PCON. 7T B 201, 2. J5 23ISR R & B

o

R 425 1) 25 77 28 PCONA o R -

PCON : HLJE#HIZ Fas (Aalhr k)

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

PCON 87H | name | SMOD | SMODO - POF | GF1 | GFO | PD | IDL

SMOD: Wik, YR E 7 SMOD, EISMOD=1, Nf$47iEE 1. 2. 3k
FERINAE; SMOD=0, & TAE 7 AR s . 247 SMOD=0,

SMODO: ik A 245 H A7 . 24SMODO0=1, SCONZF /£ %8s irISMO/FEf7 ] T-FE (i i
K ThRE s 24SMODO0=0, SCONZi {74 " [fISMO/FEXL H F-SMOThRE, FISM1—t 45
ERATHRLAET . ZARSMOD0=0

2. BITO¥IRE HEF F3SBUF

STCO0C58AD R HI H F WL Ef AT 1122 ph a7 /748 (SBUF) HMibE & 99H, sEbr@2/geds, 5
SBUF FRI 1 58 A A2 BHE (N3, 2SBURII R ME rI 3145 e B A BE . WA R A 43 7 36k 2
WAAFE T, e RS %A, e LR T,

HFATBIEN GG RIS . A REITERE AT, 5 ANSBUFE S EH T, 8
B ZE N RO B B AF 4, AT TSN N 7T, HRIRA AR A2 A . AR 4
ANEBTAE RS A “17 STBSHIMEIE AL AF 8 5890, FikAT Ki%.

AT IE U B A 2 T — DML B 2 o 75 )5 2RO e 7 K 87, oAt 7y 20y
7. M—Mmifisete, BALFAAL P IEHE 7N BT B 2 8 SBUFH, L E5 947 I %
ASCONZ 725 FHIRBSAL . U0 5 H1 T SM21# 15 L2 i 2 O 24 TC 24, RB8FISBUFH P B4
Az,

T B2 S P 3 i AN TE I 2 A7 S FISBUFZE 2%, M TT B4 — i 82 18 52K K BE e F8 o
AT ERBENSBUFG, AL RIFFUGRRU R — M5 R, NN 1Z MR 45 R HT NSBUFZE i 5
BEAEEGE, S IET— iR E 5 . SBUFLLIFAT J5 A P 3 B0l s 2k .
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3. MLt ¥5 41 25 77 2§ SADENFISADDR

AT EZHLIEAE, STCI0CS58AD R H. A WL B 1 MALIHAE 15 1] 27 47 #3 SADENFISADDR .
H HTSADENAE WAL S hiE #5825 A7 2% (Ml ABOH, B A{E NOOH) , SADDRAZ MM hE 25 4728 (Hh ik
SAAH, EAZ{EHO00H) o

4. 5EBRITOREIEXHEFIRIEFMIPH, IP

AT DR T VP ALES A T H T SR VF A A7 LEH, R S VR 2 A2 2 A s
IE: b iFarfiasy (Al 3-hk)
SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO
IE A8H name | EA - ET2 ES ET1| EX1 ETO EXO0
EA: CPUMa il ol fr, EA=1, CPUJFIH K, EA=0, CPUJFli A 1 Wik .
EARIAE 2 p b R VPR 2 g il BN A i i Je SZ EATE i SR 0E 52 % IR H
O H T o V4 i A s i

ES: #4T O suvrfz, ES=1, fevFafi4Tr iy, ES=0, ZEid4T O,

ERAT R W AR 26 A i 62 PS /PSHAL - i T L S 45 ) 27 A7 23 TP/ TP, vh kIt S 4% o =
A kg
IPH: Hibr it e g il o 47 35 s (AN AT ALSHk)
SFR name | Address | bit | B7 B6 B5 B4 B3 B2 B1 BO
IPH B7H [name|PX3H| PX2H | PT2H | PSH | PT1H | PX1H | PTOH | PXOH

IP: bt e =il ar fE 2K (A7 F+41k)
SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO
IP B8H name - - PT2 PS PT1 | PX1 PTO PX0

PSH, PS: & M1 it Se 4z il L
24PSH=0H.PS=0fF, & [11r W Ay s A e 44 Hh iy (P56 2%0)
PSH=0HPS=1fF, & 117 W AR S g by (PR 52 1)
MPSH=1HPS=0/}, & 1WA s e gh b (e st ge2)
MPSH=1HPS=1HF, & 19 W7 ke e o 2 h i (P 5k 243)
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5.HAUXREZEFHRIEE RITO/UARTREPIOEEAEPLO

AUXR : Auxiliary Register

Mnemonic

Add

bit

B7 B6

B5

B4

B3

B2

B1 BO

Reset Value

AUXR

8EH

name

UART_P1| -

EXTRAM | ALEOFF

0xxx,xx00

UART_P1: 0, 847 JFAUXR.7/UART_P1=0, 47 [1/UART{£P3I1[RXD/P3.0,TXD/P3.1]
1, 385 % B AUXR.7/UART _P1=1, ¥ 547 1/UART P31 ] . 51]P1 1 [RXD/P1.6, TXD/P1.7]

EXTRAM: P45/ 4P ERAMATEX
0, FVFVT I P EY R 0000H-0FFFH B I (4096 TRAM) , B3 OFFRH K Mk 25 18] 2 2 5 i) A MR %

PaAr it ds

1, ZE1E17 18 P934 £ 0000H-0FFFH 8475 (40965 5RAM) ,  EL320)7 Il A8 B s A2 1 2
ALEOFF: ALEfZ 5% 1424

0, ALE{E5IEwWHiH.

1, 25 1FALE {5550 o (BAEDT I AR Ed 2 18] K AL e 2= [ G {5 S 4

P 0 L A T R A ]
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8.2 |ITOILIEER

STCO0C58AD R4 F HLAT B ATIBEH 4R TAERIR, nliE A F 2w A2 X SCONH fSMO,
SM1FBEE BT R, Ha i, #RAEAS AR DG, BN RBEMERH F T a1
AR FNAME IEAL . FERR 0, B3 AT VBRI SR R Ao 5 A7 284

8.21 HRITOTIERRN0: REHIUFFR

RO, AT TEERDBA TR, S0Pl TIEETE AR, H
TR R E NSYScIk/6. 24 WL TAEAE 12T, Hoyl s 5 [E 2 ASYSclk/12. 4T s
RxD (RxD/P3. 08kRxD/P1. 6) mifi N, R ALNKM (SHIFTCLOCK) ETxD (TxD/P3. 18{TxD/
PL D)%, ik, #lr) 28 B, AL,

RO A B M ENPATEEE 5 N KB ZE 83 SBUFFR AR JH s k%, 4T D EDK
S H 4 LASYSc 1k/128SYSc 1k /6 3 455 2 MRxDE Bl g (MARAL B A7) , RIESE R Wik ETT
B, TXDE W H RS A K (SHIFTCLOCK) . WIRHNES-1H “Kik” Fix.

MEESAEMGE, MR, RIEEHIEGSENDA R (R ), SUYFRxDAIEEHE, [F
I SO TxD3 H [FD RS ALk b . — it (84L) i ik e Fel, Sl ik & RAS, HATIR
R, 2RSS R IERIERT, WO THEO.

oG AR B RoRaU I, EAr b g RFRERL, BIRI=0, A7 foirsEdcdsd)
HSIREN=1K} J7 3l #f A7 A0S F2 . B sh WG FE )5, RXD A AT I Nt ,  TXD A [R5 ik o
I, BAT B R SYSe1k/1285SYSc 1k /6. Hbt FE W E8-1+ “8lk” Frs.

R e R S (84) Ja, EHIE S EAL, PR ERIHE 1", EhBEEIRS. X
PR, A0 AR RTIEO

TAETHERONT, UANHE0EZHIB EIHIAISM2, (A TBSAL FIRBSAL . H T I e 2 [i]
SENSYSclk/128%SYSclk/6, Jois ey #etefit, B oA WL E A RS AL ke .

AT O AR RO 7R & B a8 -1FTR

= B al i, B TXFIRX S 040 Bl P A vh Wi SR A5 5 IF EAITI=1ERI =1, 4 “BR
[T “IEENERFW, BT ARSI R B DU AR A B R THE ZRIE R TP B, 21 AFiE0
T SRR EALTIELRI
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INTERNAL BUS

WRITE
S-BFSF RxD
- QOUTPUT FUNCTION
’7
»|START SHIFT
SYSclk/12
0 TX CONTROL
»| TXCLOCK  TI SEND
! SERIAL
SYSclk/6 Jl: PORT <—C(:“
! INTERRUPT TxD
Tj—:i%iﬂg )—' ﬁ'=$ HTE > RX CLOCK RI RECEIVE OUTPUT FUNCT'ON
STC-ISPgmFE#s H s &
REN RX CONTROL SHIET
ﬁ:D—>5TART 11111110

RxD
INPUT FUNCTION

INPUT SHIFT REG

LOAD
SBUF

INTERNAL BUS

WRITE TO SBUF

L

SEND
I I I [} trANSMIT

SHIFT M n n n
RXD(DATAOUT)\ _D0___ X_ DI X
TXD(SHIFT CLOCK)| | | | | |
I

[T WRITE TO SCON(CLEAR RI)

RI |
RECEIVE
[ [

SHIFT M
RXD(DATA IN) = 1 1 [ps = 1= mes R

RECEIVE

—
—
L
] -

TXD(SHIFT CLOCK)| I | | | J

KI8-1 AT MO DI RESE 1) S Fr o =18
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8.2.2 BITOIL{E#=51: 8{LUART, F4FRAITL

M AT ESCONISMO. SM1K “01” B, HATIEME N LRI T/, i R8s
UARTH# I, —Wifs BoN1007: LA 67, 8Ar i fr (A7 78 2) AAfrfE b7 . Bkl
A7, RIATARYE 75 B AT E . TxD (TxD/P3. 18KRxD/P1. 7) N AIE(E E, RxD(RxD/P3. 08RxD/
PL. 6) AR IENE B, BT FON X L2 IRIE AT H .

F18-2 0y 3 A7 A5 LI Ly e 45 ) 7 i PRl B e ie ik it

BRI RS R AT @A IR, HE b A7 Rk XD o 24 FHAT — 5%
5 “SBUF “HIL s BTEENKIE, 5 “SBUF” 5 “17 N KRIEBAL T /75
FIEEONL, FFBAITXESHI A ICTF A K% . RIS R I A2 B 16 0 it B )25

T 07 25 A7 2 1 B Wi AN Wi A5 B 16 TxD i R 1%, fERHE A DA BN “0” fEfh 7. X4
e i B AL RS BIRSAL AF AR A A AL B, RIRES RO “17 , EEMAREEN
“07 , AMREFKA:, METXHES BIOlEm s —xB A, RE[ R RIEES “SEND”
KA SERWUE BRI, FEAPRAERATI, BITI=1, A BN R .,

PRI IGT R M B AR R VPR EAZREN, BIREN=LHF, 2205088 6 DLk i i s
FEIRI 1673 SR AR AE B AT H W FIRXD, I BIRXD I AN “17 — “0” B AR I 3t 5
A e R, LB E A6 SR, A IFFHAE S N RE AL 27788 . B A1 1693 40
THEER A e SN ][] 2

1653 BT B AR 16/ RS R L Fe 2 CRRRLRRUSIT (8] 397816564y, (EREALIT[RI17
8. QIR HH AT 25 % RxD g AT RAE, T R IX R IF E S “ == M{E, B3
UCKRE /D20 R AE, DL BR TR, m T 5art. fERinhr, RSN EA N
“0”7 (KESP) , WIRSIRMI LR, HEAIEICHEEE, FHEFRN71L —"0" Bk, Rz
MIRCIARI A 2, MK EMABAL TR, FEBCRM LR (E R

Bt it MBI AL B A7 A AR N, CEEANIILFFHIA ZE A F H, M asir 0" % 3|
AL AT AF A (W B AR, AERXAE M SRAE G — XL, SER— MU, 2 R 3 2 LR
AN

* RI=0;

* SM2=08Z B 15 1R 0L

NIRRT R AR, SIS ENSBUF, (¥ 1LAEARBS, EARI, RIRI=L, [ EHLE
K, RPN RREIRN L, AR EIREE R, BRF AL SE, #Ik
A5 R IRXD Y 1 B 71— 07 FIBkAR, 4k N —minoieiic. BCE R, TEME NI, 4
B, RIRI=0, MHAEHL R, HATE(E TIE TN, SM2EE A"0”.

AT IEAE AR LA B 3 AT AR 1Y), W AR PR B R FH O IS 3T O3S LB ST RS 3R R AR AR

.
H AT IS B LI R R =27M132 X (G I 28 /T B o Lt H 3%)
AL TAETEL2TRE RS, 5@ B 38 LIV HH 28 = SYSclk/12/( 256 - TH1):
2 LT AEE6 TR, At 88 LHU¥E H 2 = SYSclk /6/ (256 - TH1)
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Timer 1

INTERNAL BUS

WRITE
Overflow TO
SBUF TxD
[ZERO DETECTOR
SMOD
=1
»START SHIFT paTal
TX CONTROL
+16 TXCLOCK T SEND
SERIAL<_C(:|
PORT
INTERRUPT,
»| 16
vSAMPLE
1-TO-0 RXCLOCK  RI LOAD|»
TRANSITION > SBUF
DETECTOR START RX CONTROL giet
1FFH
I_LLLI A
|DETECTOR| L 7
INPUT SHIFT REG,
RxD (9 BITS)
LOAD A sHIFT |
SBUF '
WV
SBUF
READ .
SBUF '
&
INTERNAL BUS
TX
_letock]] | 1 | 1 | 1 | 1 N 1 N
[1 WRITE TO SBUF
—]SEND —
DATA TRANSMIT
SHIFT m_n . fmn rmn mn mn 1. Tl
™D \ /D0 X D1 X D2 X D3 X D4 X D5 X D6 X D7 Y STOP BIT
171 STARTBIT —
RX CLOCK
[1 | [1 | [1 | [1 | [1 | 1
RXD

Jstarteir/ DO X D1 X D2 X D3 X D4 X D5 X D6 X D7 Y

STOP BIT

RECEIVE {87 DETECTOR SAMPLE TIMES

SHIFT

RI

Ii

K8-2

H AT E LD e M s R B Sl A& i T

P 0 L A T R A ]
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8.2.3 BITOTE#ET2: 9fIUART, SE4FZE[EE

HSMO. SMIPALAL0RS, 4T 0 TAEERA2. AT 0 TAEB 2 890 #idE = 2 (s
UARTHEE, H—WiR(E B 1L R WA ashr, 8 8dEr (IRALTESE) , LA AT dmARfr (5
N H ) PG 2 AT o A% AT g R4 (BN ZdE) FHSCONH I TB8FZ i, W] # A4 B 15k
0, H{H ALK PSWH () 27 /M8 RS I A7 PAR 255 N TB8 (TBSEE 7] 11 Ay £ HLIE A5 o ) s bk $dhs b 5 7
NCATAE AR P E AL IR AL o BRI SRR HE ke ASCONIIRB8. TxD A K ik 1, RxDA
B 1, DAA X TR AT B R 3%

B 21 B R RN

AT A5 1 2208 A 52 =25MOD/BA X (SYSclk £ 4t A I 44 %)

IR PR T S B AE S PCON T ISMODAL AT B, 24SMOD=10f, #£4£1/32 (SYSclk)
: X4SMOD=0I}, ##%1/64(SYSclk) , #MARSMOD AR INE AL, v W, 20 s R 5%
A bR [ 1

P18-3 A AT 8 5 A5 30211 Th R 45 M7 73 B B LBl R T 1 e P

HHI8-3 1) i1, A 2AIE N LAH L, BRI R AR A AN, ROER HTB8E 4 #4077

Fras BB A AL, HARTWREGHI AR, HBr/ FOE B 1R S Fr B B )
PR AR T — (S S A AR il 22 T B A
* RI=0

« SM2=08k #SM2=1, Jf H U EI 29X = RB8=1.

2 R IR A RIS AR, A B B I RS AL 5 A7 4 B0 R B NSBUFFIRBSH, FFE
RI=1, [AEHUERPBIAI . R FREAE — AR, MRS R AL 25 A7 88 5 G
&k, WAEARI, Tk ERFAH LS, B SCE BT AR I RXD ¥ A I kAR
R, BICF WG R

rEfE2r, BRI 4 17 5 SBUF. RBSFIRITE K .

IS BAEXTSCONH FISM2, TB8I1 % B LLACEE MU LI e, NEZHLEEIRME T 7 E.
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INTERNAL BUS

WRITE
TO
SBUF

ZERO DETECTOR

SYSclk/2

STOP BIT SHIFT
START GEN. DATA

Y

TX CONTROL
+16 TXCLOCK T SEND
SERIAL 4_G:I
| PORT
: INTERRUPT
»| =16
(SMOD IS PCON.7) vSAMPLE
RX__ Rl
1-TO-0 LOAD|»>
TRANSITION|—p{sTART CLOCK SBUF
DETECTOR RX CONTROL snjFT
1FFH

I_ET_*_IAt

> DETECTOR]| L 45 J

INPUT SHIFT REG.
RxD (9 BITS)

LOAD v SHIFT

SBUF
\/
SBUF

READ -
SBUF '

INTERNAL BUS

Mol MMM M M n n n mnn
WRITE TO SBUF

—SEND
DATA TRANSMIT
SHIFT [ N A [ A I |
™D \ /D0 X DL X D2 X D3 X D4 X D5 X D6 X D7 X TB8Y STOPBIT
1| STARTBIT
STOP BIT GEN |
RX CLOCK
I I I I I I I I I I I I
RXD lsrrer/ Do X D1 X _D2 X D3 X D4 X D5 X D6 X D7_XRB8 YSTOPBIT
RECEIVE
BIT DETECTOR SAMPLE TIMES
SHIFT n_n n n n n n n n
RI

KI8-3 AT M2 DI RE S K7 55 B B AR A& I
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8.2.4 BITOT/EIERI: 9fIUART, B4FZAJIT

HSMO SMIPAAL N TLES, HAT O TAEERAS. BT EEHE R NN E s 7 0 il {5 UART
e, H—mifE B BmIL A k. i hr, s BdRir (RALFESL) , 1AL AT ZmAR AL (B9 %L
i) AR AL . Ak v gm e (3R 9f7 Hidi) FHSCONH I TB8SE M, mI k% B 1860, B
F AP PSWH H BT B R 56 A PAE 2 A TB8 (TB8RE m F v 2 ML (5 Hh i bk B i bn 47, AT HE
REAE BT EALIRAL) o PRI 55947 Kl 25 ASCON{IRB8. TxD A& %% M, RxD AU
H, P TR AT HeUl %

I R RN
AT I {5 A B A 5k =2°V00132 X (5 I 4/ Hir s LAy i H %)

M AL TAETE 12T, B A3 1 H%E H 28 = SYSclk/12/( 256 - TH1);

MR AL TAETEGTHAT,  ERT 23 1% HH 2. = SYSclk /6/ ( 256 - TH1)

AT, BRI L —FE, YRR R AT i PR ) 5 B 23T 2 8s LEl ST i R R AR 2R T
WE TR RS, AR,

F18-4 9 B AT I AR N30 Tl i 45 ) 7w 7 B I HLAZ U R s 1T T

HE8-4nT i, HASFIEICLAA b, BRI It TB8HR L4 75 A1 75 A7 2% 55 OB 67 A~ [A] 4%
HARThRed W BAME, Hilk  RIEBAESE RN PR EAMEE.

2B A R 5 — oA 2 S 0 7 ] I 2 T A 2 A

« RI=0

« SM2=08#FSM2=1, FF H IR 5 9% 7 RB8=1.

2 IR A R B R, R RIS R RS AL BT AT 2% O B 2 NSBUFFIRB8H, J & AL
RI=1, [a) ALK Wb, tzu%bﬁ%@ﬁ:ﬁ AN, W KIFRUS R R 25 A7 25 Hh OB E

xﬂlffﬁz{ﬁi WAENRI, ik FARZAE S S, HUlcds BT MR I RxDH A i H Bk A2
AR, ORI E E

ﬂ%iﬁsqﬂ %Lléziuaﬁ{*mu'ﬁSBUF RBSFIRITC .,
L B AE X SCONH FISM2. TB8IK) ¥ B LLAGHAS M I Z15E, NEHLEEIRME T 5.
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INTERNAL BUS

TIMER 1 WRITE
OVERFLOW TO
SBUF

SMOD
=1
TX CONTROL
+16 TXCLOCK  TI SEND
SERIAL <—G:'
PORT
INTERRUPT
»| =1
vSAMPLE %'—i
RX CLOCK RI LOAD—>
TRANSITION > BUF
DETECTOR START BX CONTROL apyie
1FFH
1
»|DETECTOR|
[ %
INPUT SHIFT REG.
RXD (9BITS)
LOAD A SHIFT |
SBUF '
SBUF
| |
READ
SBUF '
Y/

Mol MMM 0 0 0 o [ m mn.n

WRITE TO SBUF

~ |SEND —

DATA TRANSMIT
SHIFT m _n mnn frm f 1 1mn n

™D \ / D0 X D1 X D2 X D3 X D4 X D5 X D6 X D7 X _TB8)Y STOPBIT

T START BIT

STOP BIT GEN |

RXCLOCK <16 RESET
| w__T1 | | | | | | | |
lstarTeiT/ DO X D1 X D2 X D3 X D4 X D5 X _D6 X D7 XRB8 YSTOPBIT
BIT DETECTOR SAMPLE TIMES
SHIFT I n n fn n /™0

RI
K18-4  Hi 4T I3 Tl RE 4 M s S I Ll b aE i
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8.3 BRITBIEFRFRANKE

STC90C58AD A& 41| 1 F WL AT A5 R ke R B B ik TAER AR 5, X F LAERI0
FEIR2, HPFER S RS E I ZESY ScIkFPCON A 1) 4 R i B ALSMOD A ¢, TR 1A
1RSI R 5 5 SYSCIKFIPCONA A Je Ak, i 55 52 I 28 /11 B 28 LBBRT AN T 0 R A ik
BA K. WX E R S ES LEBRT A R R R AR A W B, THEBRA R RRR, Frih
TX P R R AR AR

FATIB M0, HIEERE KRG AP SYSclk 2% .

M P AERE S P AR B ESTC-TSPYRFE 28 Fh 1 B 5 A HLN6T/ USRS, HylkeR =
SYSclk/12.

M PR P R A FESTC-TSPYRFE 2 Fh 15 & 0 A LN 12T/ BaA5 i, LR =
Sysclk/2.

— H.SYSclkifk & H ¥ 7 HLERE R AR P I 7ESTC-TSPYmFE 28 B B 4, WU HR AT 185 TAEAR
ORI RE R [H 2 A AE

ARG TAERR2, HIRF B 5SYSclkf X4bh, 145 SMODA A K.

HEARIEAN: FATHEBA 252 =25M00/64 X (SYSclk & 4t TAE I #h i)

2 SMOD=1H, J4F%H=2/64(SYSclk)=1/32(SYSclk);

*4SMOD=0H, J4F#E=1/64(SYSclk).

2SYSclkif & i, WL HAF % BEPCONT ISMODAL, e FE MR . Fril, Xppf
R R AR ] 5

FATEAEBECLRIZ, PR n AR 1

P SR =25M00/32 X (S I 2%/ 11 A% LA ¥ H SR BBRTAR ST Y K5 2R 8 A 2% 1 ¥ HH 2R)
MR AL TAETEL2TEGNR, 8 A 35 1A% HY 28 = SYSclk/12/( 256 - TH1);
MR YL L/ETE6 TR, ER331A9% H % = SYSclk /6/ ( 256 - TH1)

I R B 28T B gs LIBRT MO B R AR AR BB, Al RIEHBIEFRA R B R R, 17
SEFR N A 22 -k H ER AT AR R E R AT AR 03, AR, NIERRASER, B T e ST B L
FIBRT ST Y R R AR 28 108 R 5. SMODRIERE, N T ARE 75 BHAT I 2148 4wl vl sk
HISMOD=0x1;

MOV  PCON, #00H ; f#SMOD=0
MOV  PCON, #80H ; f#SMOD=1

SMOD R ki H L 42 il A 77 A PCON i s iy — i, HAth &% (07 F) L A 350 B AR 408 S B 156 L 7
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LR, R T e S AT BB LR R . N A E A R I g /BRI
R,

SEIT BT BRSO 0E 2 O BAATINEA] CFD) PN B IR 3% S s 1M1 08 H vk, BV E
INF 2%/ R S LR R = I 3% R S LS B A o

STCO0C58AD & ¥ H i ML A AN e I #8115 ds, DR I 83 B0y LE A 400 TAE 77 28,1
e BN SRS TAE T R2 (8T EBhEEE) VE ARG &,

B ER BB L TAE T e U TAE =02 (8 HBhESE) , TLIMIHEE AR E
F-SYScIKZ 1253 SR ANy BRIk . 248 ML TAEEL12THE R, TL1 U Aok B T-SYSclk4
129 BRI ks 4 L TAEE6 TR R, TLIRI TSR K B T-SYSc 1k &6 43 i) ik vt mI W,
SE I AR 113 R 5 SYSclkFl H s EAE(ENA K, SYScIKE A, HrAlENER, &%
WatE. 5T RERT,

2 PN TAEEL2 TR I, 2 I 3 /15 B 1048t — Y 5 B e i) g -

(2°—N) X 128 Bh=(2°—N) X 12X

SYSclk
LR HLTARECTRERIN 72 I 8/ TH B8 L HH — UK 7 OO 180 9

(2°—N) X 6} 4= (2°—N) X 6 X

SYSclk
T2 15 8 I 2T B A D R R, R
L L CAREL2TAL T, S I S/ 38 LA %2 =S Y Sclk/12 X (28 —N) ({R/FD)
M HLCAETEOTAE RS, 2 B 88/ 40 88 1A% HH =S Y Sclk X 6 X (28 —N) (/)
A HSYSclk A RGEREPAIER, NI FRE NI 8] 9 2

AR, JEFTE SR BRSO IS A A AR — . AN R AR 7 ST SRS B A 10
TLEAE . BUOAASEDT ST A F . NBUEVEEIANR, Bk 8os U 2.
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N AR R R S e S AT RS L% S Al R
HRBRERSEN ST RS LIE SR (T1x12/AUXR. 6=0)

. RGN P pElE
GERIT A }EJ;E'*” * lsmop | :
(MHz) T | | EFEANE

7780 MAX: 1M 12 X X X X

H2 MAX: 375K | 12 1 X X X

T IM3 625K | 12 1 0 2 FFH
19.2K | 11.059 1 0 2 FDH
9.6K 11.059 0 0 2 FDH
a8k | 11.059 0 0 2 FAH
o aK  |11.059 0 0 2 F4H
: 11.059 0 0 2 F8H
12K ["11.986 0 0 2 1DH
1375 |6 0 0 2 72H
110
110 |12 0 0 1 FFFBH

BB BRIV IA AL FE 7 BLan R

MOV TMOD, #20H s WHEENSEATEELER . T/ER2

MOV  TH1, #X XH s WHEERFHN

MOV  TL1, #X XH ;

SETB TR1 s JABNER BT BER L

MOV PCON,  #80H ;. W ESMOD=1

MOV SCON,  #50H 3 WE PTG

PAT EIRFEFFBUG, RTS8 B € I 2% S8 L 184y X & A A7 3845 0 AR 5 sy
R BLE .
T Al ARy B BB R R R E ., — BN AR, A ——Rik.
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8.4 BRITORVNIXIZFF (CIEFF AL RIZF)

1. CizFr:

* */

[* --- STC MCU International Limited */

[* --- J#H 7~ STCI0C58AD F 41| 1 Fr HLER 47 H DB (8-bit/9-bit) ---------- */

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

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

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

[* --- Web: www.STCMCU.com */
P 1 SR B b S P S S8 T B FHSRRFF, oo es %
1* SRR P O E R A A ST Bk AR Y - */

/* */

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

typedef unsigned char BYTE;
typedef unsigned int WORD;

#define FOSC 18432000L
#define BAUD 9600

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

#define PARITYBIT EVEN_PARITY
shit bit9 = P2/2;
bit busy;

void SendData(BYTE dat);
void SendString(char *s);

void main()

{

#if (PARITYBIT == NONE_PARITY)
SCON = 0x50;

/ISystem frequency
/IUART baudrate

//None parity
//0dd parity

/[Even parity
/IMark parity
//Space parity

/[Testing even parity
//P2.2 show UART data bit9

/18-bit variable UART

#elif (PARITYBIT == ODD_PARITY) || (PARITYBIT == EVEN_PARITY) || (PARITYBIT == MARK_PARITY)

SCON = 0xda;

#elif (PARITYBIT == SPACE_PARITY)

SCON = 0xd2;
#endif

/19-bit variable UART, parity bit initial to 1

//9-bit variable UART, parity bit initial to 0

P 0 L A T R A ]
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TMOD = 0x20;
TH1 =TL1 = -(FOSC/12/32/BAUD);
TR1=1,;
ES=1;
EA=1;
SendString(""'STC89-90xx\r\nUart Test \r\n");
while(1);
}
/*
UART interrupt service routine
*/
void Uart_lsr() interrupt 4 using 1
{
if (RI)
{
RI =0;
PO = SBUF;
bit9 = RBS;
}
if (TI)
{
TI=0;
busy = 0;
}
}
/*

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

*/
void SendData(BYTE dat)
{

while (busy);

ACC = dat;

if (P)

{

#if (PARITYBIT == ODD_PARITY)
TB8=0;

#elif (PARITYBIT == EVEN_PARITY)
TB8 =1,

#endif

}

/ISet Timerl as 8-bit auto reload mode
/ISet auto-reload vaule

/ITimer1 start run

//[Enable UART interrupt

//Open master interrupt switch

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

//Clear transmit interrupt flag
//Clear transmit busy flag

//Wait for the completion of the previous data is sent
/[Calculate the even parity bit P (PSW.0)
//Set the parity bit according to P

//Set parity bit to 0

//Set parity bit to 1

246 T I L R T AT PR ]
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}

/*

else
{
#if (PARITYBIT == ODD_PARITY)
TB8 =1; //Set parity bitto 1
#elif (PARITYBIT == EVEN_PARITY)
TB8 =0; //Set parity bitto 0
#endif
}
busy = 1;
SBUF = ACC; //Send data to UART buffer

Send a string to UART
Input: s (address of string)
Output:None

*/

void SendString(char *s)

{

while (*s) //Check the end of the string
{

SendData(*s++); //Send current char and increment string ptr
}
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2. CwIER-
* */
[* --- STC MCU International Limited */
[* --- J#H 7R STCI0C58AD F #1| 1 Fr L ef 47 1 L i (8-bit/9-bit) --------- */
/* --- Mobile: (86)13922805190 */
[* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
[* --- Web: www.STCMCU.com */
P> U REAERE P A B SCE R I FZAEFY e */
P* VAR P B E S A T STCR Bk MR S - */
I* */
;/*Define UART parity mode*/
#define NONE_PARITY 0 //None parity
#define ODD_PARITY 1 //0dd parity
#define EVEN_PARITY 2 //Even parity
#define MARK_PARITY 3 /IMark parity
#define SPACE_PARITY 4 //Space parity
#define PARITYBIT EVEN_PARITY /[Testing even parity
BUSY BIT 20H.0 ;transmit busy flag
ORG 0000H
LIMP  MAIN
ORG 0023H
LIMP  UART_ISR
ORG 0100H
MAIN:
CLR BUSY
CLR EA
MOV  SP, #3FH
#if (PARITYBIT == NONE_PARITY)
MOV  SCON, #50H ;8-bit variable UART

#elif (PARITYBIT == ODD_PARITY) || (PARITYBIT == EVEN_PARITY) || (PARITYBIT == MARK_PARITY)

MOV  SCON, #0DAH
#elif (PARITYBIT == SPACE_PARITY)

MOV  SCON, #0D2H
#endif

;9-bit variable UART, parity bit initial to 1

;9-bit variable UART, parity bit initial to 0
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MOV  TMOD, #20H

MOV A,
MOV  TH1,
MOV  TL1,
SETB TR1
SETB ES
SETB EA
MOV  DPTR,

#O0FBH
A
A

#TESTSTR

LCALL SENDSTRING

SIMP  §

TESTSTR:

DB "STC89-90xx Uart Test !",0DH,0AH,0

CHECKTI
SBUF
RB8

Cc

ISR_EXIT

*
;UART?2 interrupt service routine
; */
UART _ISR:
PUSH ACC
PUSH PSW
JNB RI,
CLR RI
MOV PO,
MOV  C,
MOV P22,
CHECKTIL:
JNB TI,
CLR TI
CLR BUSY
ISR_EXIT:
POP PSW
POP ACC
RETI
*

;Send a byte data to UART

;Input: ACC (data to be sent)

;Output:None
; */

:Set Timerl as 8-bit auto reload mode

:256-18432000/12/32/9600
:Set auto-reload vaule

:Timerl start run
;Enable UART interrupt
;Open master interrupt switch

;Load string address to DPTR
;Send string

; Test string

:Check RI bit
:Clear RI bit
;PO show UART data

;P2.2 show parity bit
:Check S2TI bit

:Clear S2T1 bit
;Clear transmit busy flag

P 0 L A T R 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)
JNB P, EVEN1INACC ;Set the parity bit according to P
ODD1INACC:
#if (PARITYBIT == ODD_PARITY)
CLR TB8 ;Set parity bitto 0
#elif (PARITYBIT == EVEN_PARITY)
SETB TBS8 ;Set parity bitto 1
#endif
SIMP  PARITYBITOK
EVEN1INACC:
#if (PARITYBIT == ODD_PARITY)
SETB TBS8 ;Set parity bitto 1
#elif (PARITYBIT == EVEN_PARITY)
CLR TB8 ;Set parity bitto 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
JZ STRINGEND ;Check the end of the string
INC DPTR ;increment string ptr
LCALL SENDDATA ;Send current char
SIMP  SENDSTRING ;Check next
STRINGEND:
RET
END
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8.5 WM&

STCO0CS8AD F 1 f 7 LI £ A7 38 5 AR 4 He 2 FH AT 7 9 XML 5 A 2 HLIBAS P A . R ISk
AR LIESS -

QSR N8051 8 FH RGAHEEAR L, PR e AT B 470 1 B3 AHIE (TXD—RXD, RXD—
TXD, GND—GND—H#1) , RIAISCHLNALE(E. AT HINEEE S, w@E & BRI,
AR HRS—232CE{RS—422. RS—485FRAEHEAT XALIEAS, WIS ARG [HRH—HkEEH
A, P IEE & IR T, S IEAE S .

XD RxD
8051 RxD TxD 8051
GND GND
1

R PRIEAR R, 8AE 0T B AE M A RPN L5 8 H ROV RAHEE “Ph” . Bl
BTN XL A5 8 A A “Hill” R

A U 44358 FH 24003 KR ROAE S =, W RS 1 4SYSclk=6MHz, F HL R %8k, 281
BB . XTSI SR, e AR ZE—AIEIE S (Flin “06H” ) , LA 212
LAl DL N RIS S5, A5 R s, kA “00H” fEANEE S,
BNR “05H” RoRBAEeIEE, s FHLRBEEZRBIZHHKNEFS “00H” 54 #
TFAEAEANR AR A 2 P I N B — RIS WL, TGRSR NG S, BRI ZHER
ek, HORIEFIERE R

| 9% | ey | ¥aEe | #ams | - | HdEn

FHAH: AL LR IE R BIEAEG

B 1~Ein: LK ) 2L R 2 i £ s ;

RIS Ein. B, -y BdEn X (n+1) N A ISR R

CHURAE R RN “RIGAT” AW 2B B Mn /N s & B 5/ . 4 RIS A, 1) FRL IRD
“OFH™E5 BN [EUR “FOH™E 5 . BN AR E LR FH “OFH” 155 4 B 58 R E AT
%, REWRFGRER, Sgkazreny, &=k .

ANFRRGEEER, M il ABEEMA—F, BXREFR. ZUTLFEETHLAENRE
SE3E, LA 15 AN A A ) 5 1t 2

STCO0C58AD £ 41 F ML R ATIEAE, W ERERA WL, Wl R/ a3k,

AR |
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(1 AT AXHLEE P21
OFPUAETREFFB
TEONFPLURIE TR PR

IR

/

y
HihkFE4HDPTR, K48
R7, FZ56 a7 47 4sR6 B YA

Y
FIERGAN

y

FAETPILAE 5 06H

PR IERE N E:
(a) WHPRWE: EHENZR/EEERBER. TEFR2, THEHE3H, SMOD=1. ¥

e K2400 (BL/FD)

(b) BITHEERE: FPBRETRL, RTBEG

(c) WERAMAI TAERFA788 R E: 31HMSOHM LA IZ M BdR B bk, 2FHEA JTAZ K
RILMBIEHAE: R6N B IR F4%.
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LR IE T IR TG B
START:
MOV  TMOD, #20H ; WEENSRATEESLER . T/ERH2
MOV  TH1,  #OF3H 3 BB E R TR EL
MOV  TL1,  #OF3H ;
MOV  SCON, #50H ;B AIEAAL
MOV  PCON, #80H ; BEESMOD=1
SETB TR1 s JRBIERS
ST-RAM:
MOV  DPH, 31H . WEANBRAMEGE FEET
MOV  DPL,  30H : DPTR¥MH
MOV  R7, 2FH s RIEEEPHEOERT
MOV RS, #00H 3 RINFNZF A 4ER6IEO
TX-ACK:
MOV A, #06H ;
MOV  SBUF, A ; }E%ﬂ%q{%% “06H”
WAIT1:
JBC T1, RX - YES 3 BRERIESENEIY(E S
SIMP  WAIT1 ; RKIETEHWATIL
RX-YES:
JBC RI, NEXT1 s FWr ZHL B S
SIMP  RX-YES s RICEIRIEAE S, MR
NEXT1:
MOV A, SBUF s PIRIEE T IEA
CINE A, #00H, TX-ACK; HWIZ# “00H” , 750 HKIFIE5
TX-BYT:
MOV A, R7 ; }
MOV  SBUF, A ;) RIEHHREEREN
ADD A, R6
MOV RS, A
WAIT2:
JBC Tl TX-NES ; }
JMP WAIT2 s ) Rk
TX-NES:
MOVX A, @DPTR ; MANHRAMEL K 3% K4
MOV  SBUF, A s RIEFAR
ADD A, R6
MOV RS, A
INC DPTR ; DPTRIg&I N1
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WAIT3:
JBC T, NEXT?2
SIMP  WAIT3
NEXT2:
DINZ R7,  TX-NES
TX-SUM:
MOV A, R6
MOV  SBUF, A
WAIT4:
JBCTI, RX-OFH
SIMP  WAIT4
RX-OFH:
JBC R, IF-OFH
SIMP  RX-OFH
IF-OFH:
MOV A, SBUF; ;
CINE A #0FH, ST-RAM;
RET
LAV T R B
PSR B v

() PHEREEYIRL: FKIERRF;

(b)  BATHEEVIEN: R
() HHEHKE:

s FUWT—BRBRIE R
s SERPRIASE

s BT AR SR

3 RIEBINFZ 201

:}”%EWZMEKE

W& TR, T Ak

3 R[]

WHTRAM 31H. 30H ¥ ICAF B 22 b X i

R7T— 3N 2T 785
R6—— B A& 77 2%

(d)  [AFHLEIZES: “OFH” JNEWIER, “FOH” JfEixthas, “00H” JyIFl ety

P&, “05H” N AR
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AR SZFFQQ: 800003751

STC — 2Bk KI¥I805L . F WLk it /A 7]

NED LS BT AR TR R

s

\ 4

1 $E EFDPTRIGA
B2 47 24170

BRI 5

F06H?

N
v
I F L[] 3% 15H

\ 4

fia) FRAL I3 00H

PR P

¢<

| et A rav |

!

HotEFREIDPTR N

B e 2
Y
el A
ARIEIERG?
N
] FEUATL RT3 FOH

I FHBL AT 12 0FH

BT IR TG
TART:
MOV  TMOD, #20H
MOV  TH1,  #OF3H
MOV  TL1,  #OF3H ; }%Hﬁ%ﬁ/ﬁi&%%liﬁﬁ
SETB TR1 s A BERN AR AL
MOV  SCON, #50H BHRATEE AL gk
MOV  PCON, #80H SMOD & fir
ST-RAM:
MOV  DPH, 31H ;
MOV  DPL, 30H ;|14 BEDPTRH Hutl:
MOV RS, #00H s RIS A7 28150
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RX-ACK:
JBC RI, IF-06H s FIWrHEA R S 5
SIMP  RX-ACK s SRR IY(E 5
IF-06H:
MOV A, SBUF  BRRUE SIRA
CINEA #06H, TX-05H ; FIBTIEIE S IEMTS?
TX-00H:
MOV A, #00H ;
MOV  SBUF, A ; }rﬂ%ﬂﬁ% “00H” , [A] I
WAIT1:
JBC TI, RX-BYS ER MR TR IETE
SIMP  WAIT1
TX-05H:
MOV A, #05H ; [IFPLAIE “05H” Iy
MOV  SBUF, A ; NEWIES
WAIT2:
JBC TI, HAVE1 s SRR RIR S
SIMP  WAIT2
HAVEL:
LIMP  RX-ACK ; [RIREIYAE, R (A F R Ry
RX-BYS:
JBC RI, HAVE? s SRR YN S
SIMP  RX-BYS
HAVE2:
MOV A, SBUF ;
MOV  R7, A s BAEPAHNTART, R6
MOV RS, A :
RX-NES:
JBC RI, HAVE3 ;
SIMP  RX-NES 5 }%4&%&%&%
HAVES3:
MOV A, SBUF ;
MOVX @DPTR, A s RN EEE A NSNTRAM
INC DPTR ;
ADD A, R6
MOV RS, A ;) TERCE A
DINZ R7, RX-NES s AW TS
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RX-SUM:

JBC RI, HAVE4 ;

SIMP  RX-SUM ; }%’%Tﬁqﬁzmﬁfrﬂ
HAVE4:

MOV A, SBUF

CINE A, R6, TX-ERR ; }%’%ﬂ?iﬁﬁ%?&ﬂﬁa
TX-RIT:

MOV A, #OFH

MOV  SBUF, A ; }@Eﬁffﬂﬁ%%qﬁfﬁﬁfé%
WAIT3:

JBC I, GOOD

SIMP  WAIT3 : }%ﬁ%ﬁii%
TX-ERR:

MOV A, #OFOH s FRNUKRIE B ARG S

MOV  SBUF, A
WAIT4:

JBC TI, AGAIN ;SRR

SIMP  WAIT4
AGAIN:

LIMP  ST-RAM s AR [EEET AR
GOOD:

RET s AEHIERAIR ]

(2) k7 RUHLIEAS BAE 24141

IR Z N E, SHLEAE A5 8— J7 % H A Ik 7 20 PA$E = 845 0% . T STC-
90C58AD R 51 B Fr ML R ATIEAE R XU L), HAo W &4 Rt — N rpli e s N Dk, B bA
SEPR S TR AN L ARG A, BRI R AT & s SR e W, i 1 e R S ML S
FWEE R, G NFE— AP R RN, 2470 IR S5 R 7 R T A AT P IR
SRR AT A

X, FLLERBBCNE, Hr (k&) AEREW DT RGEE MBS , 2057 B0
T 25 o i — 2 7 AT LS

R NUIR S TR, T8 B =AM B AL R W B i 15 B A RIS 538 2 B HeAs
B, REARD ERIGA ., A8 N IRAMI2H B TG SR AN S 25 742, 33HHITT AR
IS 27 (758, frhl7FH. 7EH. 7DHNEREST.
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ZALERSTH B 55 R P37
KW 2N, R ERE R T e HEE I a8 My . SR ATIEE SRR o B AS SR I Bl A7 AR A
FRRAMI & bk B 5 E AR P i e

FREF:
ORG  0000H
AJMP  START ; HEERFRGAL
ORG  0023H
LIMP  SERVE s Frh IR S AL
START:
MOV  TMOD, #20H s B SUERZTHEARLER . TAE 2
MOV  TH1,  #OF3H ;
MOV  TL1,  #OF3H ; }&E?ﬂz%%ﬂmom/@
MOV  SCON, #50H : WEBITEE L, vk
MOV  PCON, #80H ; W ESMOD=1
SETB TR1 : JABER AR
SETB  7FH ;
SETB  7EH s WEAREN L
SETB  7DH ;
MOV  31H, #10H s FUE RO EAR A4 T AN EIRAMEE)
MOV  30H, #00H ; }@tﬁﬂﬁhﬁmow
MOV  33H, #00H ;3 BUIMAEAIETEO
SETB EA ; }
SETB ES ;) JFHi
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Hh TR 55 R«
SERVE:

CLR

CLR

PUSH

PUSH

PUSH

JB

JB

JB
RXSUM:

MOV

CINE
TXRI:

MOV

MOV
WAIT1:

JNB

CLR

SIMP
TXERR:

MOV

MOV
WAIT2:

JNB

CLR

SIMP
RXACK:

MOV

XRL

JZz
TXNACK:

MOV

MOV

EA
R

DPH

DPL

A

7FH,  RXACK
7EH,  RXBYS
7DH,  RXDATA
A, SBUF
A, 33H, TXERR
A, #OFH
SBUF, A

TI, WAITI
T

AGAIN

A, H#OFOH
SBUF, A

TI, WAIT2
T

AGAIN

A, SBUF
A, #06H
TXREE

A, #05H
SBUF, A

5 KA
s TB BRI KT SR AR S

BIntrey

F{m fn FE
g
i
¢ =
i3
i

s PRUCE AR IR AN
o FIWT A R T IR

;}ﬁmME%%WE%%%“WW’
s ik v b

s VE R R A WriE SR AR AL
; FReE b

; }WEFME%%W&%%% “FOH”

R

;s B BRI TR BT SR AR
; FReE b

s PRI (S “06H”
s AEUZ AT
s AR, N TXREE

s RICEIR ARG S, A LA S

“05H” , ERE Ky

P 0 L A T R A ]
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WAIT3:
JNB
CLR
SIMP
TXREE:
MOV
MOV
WAITA4:
JNB
CLR
CLR
SIMP
RXBYS:
MOV
MOV
ADD
MOV
CLR
SIMP
RXDATA:
MOV
MOV
MOV
MOVX
INC
MOV

MOV
ADD

MOV
DINZ
CLR

SIMP

TI, WAIT3
Tl

RETURN

A, #00H
SBUF, A

TI, WAIT4
Tl

7FH

RETURN

A, SBUF
32H, A

A, 33H
33H, A
7EH

RETURN

DPH, 31H
DPL,  30H
A, SBUF
@DPTR, A
DPTR

31H, DPH
30H, DPL
A, 33H
33H, A
32H, RETURN
7DH

RETURN

SERFRIRGS

s BRI A

; SHRPRIETERE
s BT E

s VBRI FR &
BRI AR

s BB
s AEA32HHLIG

TR R AN

| TERAUR O
. TR

B EAF AR TR BT

. TRHCKCR
R A HIRAM
. MR

;}ﬁﬁﬂm%%@

TR R NN

. FINACR B e
BRI
I

s RYCEI MRS S, Jik “00H”
; RUCEI R RIS S, ik “00H”
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AGAIN:
SETB
SETB
SETB
MOV
MOV
MOV

RETURN:
POP
POP
POP
SETB
RET1

7FH
7EH
7DH
33H,
31H,

30H,

DPL
DPH
EA

#00H
#10H

#00H

s W briEAL
; RINAIERITIEO

:}WE%W&%%WB%%%

: IE I

Tl
;B

FRFEFAE b, ORGNREFBUL IR S, FERFHLAI, ERVCg L Ui B 1%8 Bl

R aG L -

SRR S R RE, T LRI AR T AL [T 65 . PR, 2P s
BB, LREE{E QE AR %

P 0 L A T R A ]
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8.6 ZHliAfE

FERZ LM RS T, TEZ QISP A L/E. STCO0CS8AD #5117 HLI &1 4T
A5 7 AT A3 EAT ZHLIBE DI AE, RS R A ROl E R4t TROVEM T EMNRXZ
PLIEE RGHERHEA .

TxD

STC

L s]z slz Jz
P - P

TxD RxD D RxD D RxD

STC MCU MA11 STC MCU M#12 | ™ | STC MCU M#ln

EEDy— G ENATLE ML) &R T2 PUEME RS ENLATS5E— G WHLEME, A
WL ) B A 0 500 5 R 4

(1) ZHIEME R SEA JE P

EZHBEE RS, NEETHL (K% 52 GNP (B ZIAIRERTSEEAE, H4Ti
fZ 2 HL A4 R A BE 1. MCS-51 A% . 5 LI B AT I8 5 12 1] 25 7 83 SCONTF 5 Z HLB £ B A7
SM2. MFEFWESM2=1, BITEETAETHFR2EARS, KiEHETNTBSHEE UX AT R
IEH R (TB8=1) EREIEMT (TB8=0) , HEWUmIET X FIRBS#HT IR 24SM2=1,
P EIRBS=1, RN NPEIY Mk ii, $5iZMmi N 2528 NSBUFH, FFEAIRI=1, [FRICPUIERH
Wr, BEATHOHEPEIYALEE; ARBS=0NEEW, A FHER, BIKEBEEF. £SM2=0, T
WA Mk A S R i R0, B AIRI=1, HCPUIER I, %My 2% NSBUF. #Eik/EH
H, WSl 2 HLEE .

T FEEBMHLRZHEE RS, MPLHEE A0, 1, 2, -+, n. THEBHIEEREED
T

O BEEMPLEISM2=1, 4F REElihik iR,

@ FHLE SR ERE b E S, K TBSRE N1, URRRIENZ MRk,

® AT MHLEI BRI b s, &% BRI B E ML Y §) B ik 5 AL B B kb A8 B
B ATHLESE ARSI T HEMHL, TERSM2=0, #EF/EWN EN KEREED, BEES
B e A EEBOAARSSE, WONAEFHEMNL, (E4ERESM2=1RZE, Xt E R KRB FEMA
TRRER, RIS S R EHE il N 2 A58 NSBUF, ANEAfL, RI=0, Aep=ddilfiigR, HEEHIH-
Hik.
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@ FHIERIETEIFI RIS, B R IE—IE AR M, HAm

TB8=0, VAR AEHEMI.

® M EHLEE MNLEAS B[] 7 A& PRy H kb, S0 HAb AL, Rk

B FHER MMLE S b 75 50 = ALTE S0P Sofh ABLES R HSM2=1, St HJ5 EHLRIE M B HE
AN T B IR .

RIS R T SEI

(2) ZHLIEE R R

BT S ATEERAE G HE 6% B &M R H#HT(E 2%

B3 A T B I )30 £ R ] e Fe e 2058, ANl 5 IV AT, PhCER™ % 58
B, ANFEFEEEER, RN EBAME. EZPUEERGHES BN HERS, HINE
HAR . X B LARAE —BEWT .

FEEENRZHERE RS, RUBCE2556 AL, & MHLAIHEES 5 900H~FEH.

© ZEMUFFOy 2 ML <, & AP ESM2=DRA, MR ERICENLRH
Hwpay,

@ FHMMHLEREZIFRL E . FEHLE SR IR HEREIY T, B T3k ) AL BT A AL ik
BEHL, ZIAFMHEFST S EHLE R SRR ML R I G A, SRR KL A
L ERENEAYLIPIRZ, 5 EHCHIWOIRGIES , ENLRDIFUA &% Sz cdm i, &
16 B (0 B8 — R AR A P B

® 21 EHRIERIMSTFN:
00H: ZESR MHLERUSCELHRE B 5
01H: ZER ML R IEEHE I ;

Hpth: JREm4S.
@ MHLHPRE T8 XL E -
B7 B6 B5 B4 B3 B2 B1 BO
ERR 0 0 0 0 0 TRDY RRDY

EX:  HERR=1, MWW EITEER L
#TRDY=1, MHLRIEAER L
FRRDY=1, MALEIHE R %

© Hfth: Qe HEE .
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(3) FEFFHH

TE SR N P RIS R AR E, RS — e B R LA EREBRENE, T
Z 2R H Rz O 5, (HRR R AR R, X R TR R g B IE A . SR BT
3 MRE PR F . X BAL LA sl 5 XA ) a7 B 40— ML 2 8] — S — 38 1= 3 Ao

O EVERERRF

2 B VB A 32 1B A7 e Y EERAMAR, SR B B Mo bk A5 1H, BERH K 77 S 501
JCH, A RKIERHVIME. SN E SR A TR, A S B RS b rh Wik SR 58
o MENFERIEN, HRRRKETEFAEHZE, MELRE EREFESHIT. DR
AL IPSW » SHIFOAR AL KPR A BRI A] &niE Bk 2 B K% .

TR ENLFI#S ML LB, W IR SRk H TR F 477 4 X 1/R0~R7,

MR IEFE T

ORG  0000H

AIMP  MAIN s HERRF

ORG  0023H s RIEPWRSEF AN

LIMP  SERVE s B RS IR
MAIN: . . . ... ; FREF

ORG  1000H ; REEFEFAH
TXCALL:

MOV  TMOD, #20H s WEENIHEERLER . 72

MOV  TH1,  #OF3H : BCEIRREFE 240007 /10

MOV  TL1,  #OF3H ; BEAZSMOD

MOV  PCON, #80H ;

SETB TR1 s JABER 2L

MOV  SCON, #0D8H : HRATOTA8, VR, TB8=1

SETB EA s JF e 2

CLR  ES ;AR IEHATIEAS T
TXADDR:

MOV  SBUF, #05H s RIEIT Y AL H L
WAIT1:

JNB TI, WAIT1 s FEfERIETERE

CLR TI s SR IEH W R AR
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RXADDR:
JNB RI, RXADDR s SR LI B AL
CLR TI s BB INE R bR E
MOV A, SBUF s BEELAHLIENZ I A A LA
CINE A, #05H, TXADDR s FIWIEI LR, B E R
CLR  TBS8 . HHEARTE, EAITB8=0, & KR
CLR  PSW.5 : HAIFO=0bRE L
MOV  08H,  #50H s RIEFPEHHEFREHERO
MOV  OCH, 50H s BARPLK R IARA
INC OCH s BAEYLKE
SETB ES s JUVFERATIEAE P
RET ; IREEFRF
SERVE:
CLR TI s PWIRSART B, 1S TP ITE SRERETI
PUSH PSW ;
PUSH A ; }Im%)\*}z%%fj
CLR RS1 ;
SETB RSO ; }iﬁ%%ﬂ’ﬁ%ﬁ%%m
TXDATA:
MOV  SBUF, @RO s RIRBAR P B T s
WAIT2:
JNB TI, WAIT2 ; SRR TERE
CLR TI ; HAITI=0
INC RO ; HhhEFEEH L
DINZ R4, RETURN s HUBRHCRKIETE, HRE
SETB PSW.5 ; DRIRTEHE B AF0=1
CLR  ES s RHAHBATHW
RETURN:
POP A ;
POP  PSW 3 }'VJZEEMZJ
RETI S VY
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QOMHLIZRE P
FEHUSIE R HAERF A IE, - BT ML B, 25 A PR AH L B A A TR [m] 5 5 5
ARt WELEAH M IESS EHUEARE, FFIFIRE T NUAER R SR AC BEWT, R A7 TR
T W HBRAMIFI60H T, SR HU I B A7 TR T 61H D E Ml ) Y BERAMU L b, R
IR IEM20-0H. 20-IHALAEARE AL, FISR AT E S bt . Bl S K R 2 il , 1 7
2FH. 2EHPIANF 15 B o0 TR O8O 7 BOMAE i R F8 5. #5 MWL P an s, it =
%

#5 LW 7 i -
ORG  0000H
AIMP  START s HBERTFER
ORG  0023H
LIMP  SERVE s MHRIBT N 1 I A 55 A2
ORG  0100H
START:
MOV  TMOD, #20H s EREFE: VIIGWARY, WEER
MOV  TH1,  #OF3H ;e THEERLERT . TAE A2, W
MOV  TL1,  #OF3H ;B 240060 R0 A S WA
MOV  PCON, #80H ; E{7SMOD
MOV  SCON, #0FOH : WEBITHR3, Ak, SM2=1
SETB TR1 ;s JABER ER AR L
SETB  20+0 :
SETB 20-1 ; }Eﬁ%ﬁﬂyl
SETB EA ;
SETB ES ; }?Frhliéﬁ
ORG  1000H
SERVE:
CLR RI ; IE SR BT R bR ERI=0
PUSH A ;
PUSH PSW ; }IJLW%%F
CLR RS1 .
SETB RSO 5 } WP TARFAT 4 X1
JB 20+ 0H, ISADDR s AT TS A2 ki
JB 20+ 1H, ISBYTE s FUWTR 5 2 s P BT
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ISDATA:
MOV
MOV
MOV
INC
DJINZ
SETB
SETB
SETB
SIMP

ISADDR:
MOV

CINE
MOV

WAIT:
JNB
CLR
CLR
CLR
SIMP

ISBYTES:
MOV
MOV
MOV
MOV
MOV
CLR

RETURN:
POP

POP
RETI

RO, 2EH
A, SBUF
@RO, A
2EH

2FH, RETURN
20 - OH

20« 1H

SM2

RETURN

A, SBUF
A, #05H,
SBUF, #01H
TI, WAIT
TI

20 - OH

SM2

RETURN

A, SBUF
RO, #60H
@RO, A
2FH, A
2EH, #61H
20 - 1H

PSW

A

RETURN

ZHLEFETT AT 2R HE, B
Xt AT A LA ORI R T3, W T IE I R AL ar A7 R B AT 9 R IFAT IO, S
B P AT AN B, SATITEINL, Bondsss. XEMA 247,

3 BPE4EETI%ERO

s I

s BdETREr L

; FIWT R Rl e TR ?
3 WEAREANT

s BN, R

FEHAEREAY, b S A L L

MR, AR IR 7]

; M, KEIZ(ES “01H”

s SRR RIESER

; 50TI, 20+0, SM2
; ¥50TI, 20+ 0, SM2
; 150TI, 20+ 0, SM2
s FeaR]

s BRSO B B i
s B EERIK A ERAM
; 60HHIC L 2FH T

; BEHHE61H T2EHH T
; 20 « IHbRE, For UG HR AR

H }‘Wﬁfﬂ%

; IR[A]

BEE-NAE T RRENA, NESE.

P 0 L A T R A ]
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SE9F STCO0C58AD R g FHRIA/DE; iR ER

9.1 A/D3L#Ra3HYLEH

STC90C58AD 2 41| 5 K AL I A/DHE# 1 7EPL ] (P1.7-P1.0) , A 8H& 1047 Bl A/DH% 4 2%,
JE Wik B250KHZ (2575 Ik /#) o 8B& HL LA NFYUA/D, A ff i BER I . E vt e AR L 2z 4
L BHER A, 89N AN T SRR — . FREMEPLINS B A/O, T
T R 8 R AT A — B B B ONAID I, AN AR N AIDAE I 1 AT 4k SR A M1/O 1 i

Hl.

STCO0C58AD £ 41 . HLADC (A/D# #:2%) B4 I0 T BT

ADC_CONTR Register

| - |ADC_SPEED1 ADC_SPEEDOl ADC_FLAG ADC_STARTl CHS2 CHSll CHSO0 |

|

(LSRN EREB b Eprik e

J¥9%CHS2/CHS1/CHSO

ADC7/P1.7 —
ADC6/P1.6
ADC5/P1.5 —
ADC4/P1.4 —
ADC3/P1.3 —
ADC2/P1.2 —
ADC1/P1.1 —
ADCO/P1.0 —

LLLLL

AIDH A R 2 A7 4
ADC_ DATA and ADC_LOW?2

\/

BRI

10-bit DAC

<

AIDRE S5 R A7 A A R

ADC_DATA[7:0]

[Apc_se] apc_ss|Apc_B7]Abc_Bs|Aapc_Bs|Apc_Ba] ADc_B3|ADC_B2|

[ - Jaoc_si]apc eo] ADC_LOW2[1:0]
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STCO0C58AD £ 41| 51 [y JLADCH £ B I FEHF 0. HLiR#s . BRI A /748« 10f7DAC. %%
ok BL27 4728 (ADC DATAFIADC LOW2) B JZADC CONTRAA K

STC90C58AD £ 41| 81 i HLATADCZE B IR L IADC . IZ IR EL A RIADC F — A EL 3 FND /A %%
PR R, TR LR A, e hn (MSB) FF4h, I M ko 4 — %\ L 5 P4 B D/ ARG e g
AT IO, G 2RI, R T AR 0 7 BB ORI i N B BB . BRI EE R Y
A/DEEH AR A T, DHFEAR S o

M EERT LR, B BT, KB ADCO~THIB I E M N B A i s . %
/B 2% (DAC) e 4 (PR AU & 5 AR i N RS 401 Bl o L AR 10 AT LR, o L 4 SRARAF B
BRI, BB R LR A AR L e g R . A/DIREIRES R G, AN g RARAT
FIADCH e 45 B2 47 85 ADC_DATAMIADC_LOW2, [Hi}, B A7ADCH: Hl] 75 77 88 ADC_CONTRA A/ D%
e 25 bR EAIADC FLAG, DABERR P 28R B0k H A BT F 0ds o ABEHDLI80 3 11 3k 38 4% 1] F ADCH% i) 25 17
ZHADC_CONTRHJCHS2 ~ CHSOM iE » ADCIP)#% #6335 B ADCH2 il 27 47 2% 1 [f) 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_LOW?2[1:0]) = 1024 x Vee

WA FEADC LOW2I{E247, HFHADC DATAZF /72418 &E 5, i R AR &

8-bit A/D Conversion Result:(ADC_DATA[7:0]) = 256 x Vi
Vce

A Vin B N ETE RN S, Vee y BT HLSERR TAR R, HE R ML AR B A Dy
S H k.
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9.2 5AID¥# BRI T F
ESTCI0C58AD & 1| ¥ i HLA/ID#4 ek 2 [ 2547 88 51 T N R PR
o Wik m bk J HAF S i

N7 # | MSB LSB
P1_ADC EN FLEFPLXVENAIDIL 97H ADC_P17|ADC_P16|ADC_P15|ADC_P14|ADC_P13|ADC_P12|ADC_P11|ADC_P10 0000,0000

ADC_CONTR| ADC Control Register C5H| - |ADCﬁSPEEDl|ADC75PEEDO|AD(27FLAG|ADC75TART|CHSZlCHSllCHSO x000 0000B
AIDHAS A R A7 4

ADC_DATA| .., . C6H 0000 0000B
84
L2 (O
Amuﬁwzg55@”%jﬁ%’ C7H 0000 0000B

1. PIORMEL E F7F85P1_ADC_EN

P1 ADC ENZ 72 zan T
P1_ADC_EN : FR¥FPLX{E N A/DHE i i >k FH 14k oh e 25 47 2%
SFR name |Address| bit B7 B6 B5 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_PIxAHRAZA “17 I, XS EIPL x FIAEJ9A/D¥e A, A #8 s ra BE 1 B T

2. ADCizHl|ZF F88ADC_CONTR

ADC_CONTR 75 -4 4 =Xl F
ADC _CONTR : ADCIZE %7725
SFR name | Address | bit | B7 B6 B5 B4 B3 B2 | B1 | BO
ADC_CONTR| C5H |name ADC_SPEED1 [ADC_SPEEDO| ADC_FLAG | ADC_START | CHS2 | CHS1 | CHSO

XTADC_CONTRAAZESHEATHAE, @I EBEHMOVIREER), AEH 5 M ‘s 154,
ADC_SPEED1, ADC SPEEDO: A% 4 2% 4 e 5 25 il for

ADC_SPEED1 | ADC_SPEEDO | A/D#4 4 7 75 i 7]
1 1 5344 ) b JE A 4 — IR
1 0 356 JE A 4 — Ik
0 1 178N B e A 2 ¥ — Ik
0 0 89t ) A 4 — Ik

ADC_FLAG: Mg i s ibn G0, 2A/DEHERUG, ADC FLAG=1, ZEHHEO,
ADC_START : 5 e s (ADC) FetfeJa ghziilfr, &N “17 B, JHiaHA, Fedah am No
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CHS2/CHS1/CHS0: #ftlfm NiliEi%E#, CHS2/CHS1/CHSO

CHS2 | CHS1

CHSO

Analog Channel Select (Rl Nl iE 1% #¢)

0

0

0

P

P1

.0 VENA/DEIANRH

P

P1

.1 AENA/DE K

P

P1

.2 VENA/DEN K

e

P1

.3 VENA/DEIN R

P

P1

.4 VENA/DEINRH

P

P1

.5 1EJ9A/ D AR H]

HedE

P1

.6 VENA/DEINKH

Rl |lolo|o

Rl |lolol~|r]|o

Rrlo|lr|lolr|lo]|-

P

P1

.7 VENA/DEINRH

3. A/D§EHEERE 782 ADC_DATA. ADC_LOW?2

KRR T e 27 2 85ADC_DATARIADC LOW225 77 28 F TR AFA/ DFE e 5 5, Hokg X F

Mnemonic

Add

Name

B7

B6

B5

B4

B3

B2 B1

BO

ADC_DATA

Céh

A/D¥EREE R A7 2%, AHR8ALH
B, NIOBLA/DE: 345 R = 84

ADC_LOW?2

C7h

A/ DG R ARE, HEReNE
2, NLOLLA/ DL 2k B K247

USRI, WP HEBGEE 04 R, e P AR

10-bit A/D Conversion Result:(ADC_DATA[7:0], ADC_LOW?2[1:0]) = 1024 x

Vige

IR A FIBAEE R, 4% i a5

8-bit A/D Conversion Result:(ADC_DATA[7:0])= 256 x \\//m
cc
A, ViR BRI ETER A L, Ve N R ALSEER TAERE, FBRAHLTAEREEN
B S HE .
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9.3 A/DiEH#rE1RI Iy FH 2% 1%

{5y & 1K 47pFlL |

T

NI

=l =

N

(el e el (5] e e ] (] [ [ e [ H H F H H H

/

PL.O/T2/ADCO
PLUT2EX/ADCL
P1.2/ADC2
P1.3/ADC3
P1.4/ADC4
PL.5/ADC5
P1.6/RxD/ADC6
P1.7/TXDIADCT
RST

RXD/P3.0
TXDIP3.1
INTO/P3.2
INT1/P3.3
TOP3.4

TUP35
WR/P3.6
RD/P3.7
XTAL2

XTALL

Gnd

Vce

N
o

w| |w| Jw w [ w

P0.0
P0.1

[
o

P0.2

w
X

P0.3
P0.4

&

P0.5

[

P0.6

@

P0.7

=

EAIP46
ALE/P4.5
PSEN/P4.4
P2.7IA15
P2.6/A14

| |w
©|

N
N

P2.5/A13
P2.4/A12
P2.3/A11
P2.2/A10

N N
(N EENE

P2.1/A9
P2.0/A8

N
[y

A/DEERZEPTID, P1.0 — P1. 73:81%
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9.4 A/DIZEEFIE N &R E

ov iI—o
1/2 Vee i—o0
2/3 Vee 1Ip—0
3/4 Vee |—o
5/4 Vee iif—0

— Pl.O/TZ/ADCOu vee
[T ]Prvm2EX/ADCL P0.0
[Err2ADc2 PO.L
[Z]r13iaDC3 PO.2
[E_r14/aDca P03
[EpvsiADCS PO.4
K ATpFULL [Jp16/RxDiADCSE PO.5
8 |P1.7/TXD/IADC? P0.6
JrstT PO.7
[0 rxoiP3.0 EAIP4.6
[ xprps1 ALE/P45
[=]iNTora.2 PSEN/P4.4
[E=]iNTurs3 P2.7IA15
[ ]ror3a P2.6/A14
[E]tup3s P25/A13
[&]wrirss P2.4/A12
[Tlrompar P2.3/ALL
[T&]xTAL2 P2.2/A10
[T xTaLL P2.1/A9
[20]cnd P2.0/A8

A/D¥ERFEPLIT, P1.0 — Pl 73L81%

[Ea

LT R A
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— Pl.O/TZ/ADCOu Vee

[Z]P1.uT2EX/ADCL PO.0

[E]rr2iADC2 PO.1

[Z]Pr3/ADC3 P0.2

5] pr4aDc4 P03

e ]rz.51aDCs PO.4

[]p.6rxiADCE P05

[E]pr.7mxDiADCT PO.6

[ ]rsT PO.7

[Zo]rxpp3.0 EAIP4.6

[ xoips. ALE/P4.5

[z]iNTor3.2 PSEN/P4.4

[=]iNT1r33 P2.7/A15

I e P2.6/AL4

[E]turas P25/A13

CE]wRrras P4IALZ L 0 005 051 1'15 1520 2025
[IT]rors.7 P2.3/ALL -

E]xmaLe P2.2/A10 U P B T DA S B B A B T i R A 5 4%
=] xTAL P2.1/A9 R ARSI Th R, AH A EL A H SR AR 9 s
@ Gnd P2.0/A8 554‘%9%1&’??&?%

A LB R FH 1O S (RT3 s, R B IR SR ZE R AL
VEAE 0. 25VIE N 224k, T LLA RIGEE G A1 Dy R BH 5 72 Bl 2
2 TR S5 I R PRSI SR R, SR SR 2 SRR I B AR E W]
e, T DLy 2 SRR T A AR AN HL IR AUVFIRE

9.5 AID¥HARIREISZBIEIR

STC12C5410AD R HI H ML S % W R T2 AN TAEH EVee, Frbh—BRAHIMNES S H
JEJR . Gn7805 fr HY FL K /& 5V, fHSZFR K T REAE4. 88V F4. 96V, HH T EREE LLE EH
1, AILE R SEBRI A A H AR S S AE B WL S A EEPROMER THT,  PABETH5 .

WAL P Ve AN &, Wb, B dEES. 3V-4. 2VZ [BEFE, MVec AN
S, BT EAESEEA/DER I — ANEIEAME - NMRE NS H HETE, RS H R TAE B R
Vee, FRUHEH A JLEEA/DFE #3181 FLU o U m] 7EADCHE #6818 1) 56 LI I8 b — 1~ 1. 25V
1V, . . . ) FIEMESH BRI, R R TEE EVee, FiFE B ELEEA/D
A ImIE I R BRI AR YRR R Rl A, Vee A ER) o
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9.6 A/DEH#NIRIZR (CRERFFL4mFzRHF)

1. Ci2F:

I* */
/* --- STC MCU International Limited */
[* --- 17 ~STCO0C58AD £ 41 B i Al AIDFEH I e --mmmmmmmmmmmmmmmmeem */
/* --- Mobile: (86)13922805190 */
[* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
[* --- Web: www.STCMCU.com */
1 U SRR o P SR SO 5] SR, oo oes *
1* GETERR P R B R A A T STCR BTk AR T - */

I* */
[*--ADCE ] 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 = 0xC5; /IADC control register

sfr ADC_RES = 0xC6; /IADC high 8-bit result register

sfr ADC_LOW2 = OxCT7; /IADC low 2-bit result register

sfr P1ASF = 0x97, /IP1 secondary function control register

/*Define ADC operation const for ADC_CONTR*/

#define ADC_FLAG 0x10 /IADC complete flag
#define ADC_START 0x08 /IADC start control bit
#define ADC_SPEEDHH 0x00 1/89 clocks

#define ADC_SPEEDH  0x20 11178 clocks

#define ADC_SPEEDL  0x40 11356 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(); /Nnit ADC sfr
while (1)
{
ShowResult(0); //Show Channel0
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
}
}
/*
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

I SendData(ADC_LOW?2); /IShow ADC low 2-bit result
}
/*
Get ADC result
*/
BYTE GetADCResult(BYTE ch)
{
ADC_CONTR = ADC_SPEEDLL | ch | ADC_START;
_nop_(); /IMust wait before inquiry
_hop_();
_hop_();
_hop_();
while (I(ADC_CONTR & ADC_FLAG));//Wait complete flag
ADC_CONTR &=~ADC_FLAG; /[Close ADC
return  ADC_RES; //Return ADC result
}
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J*
Initial UART
*/
void InitUart()
{
SCON = 0x5a;
TMOD = 0x20;
TH1 = TL1 = -(FOSC/12/32/BAUD);
TR1=1,
}
J*
Initial ADC sfr
*/
void InitADC()
{
P1ASF = 0xff;
ADC_RES =0;
ADC_CONTR = ADC_SPEEDLL,;
Delay(2);
}
1

Send one byte data to PC
Input: dat (UART data)
Output:-

*/
void SendData(BYTE dat)
{

while (ITI);
TI=0;
SBUF = dat;

//8 bit data ,no parity bit
/IT1 as 8-bit auto reload
//Set Uart baudrate

/IT1 start running

//Open 8 channels ADC function
//Clear previous result

/IADC power-on and delay

//Wait for the previous data is sent
/[Clear Tl flag
//Send current data

P 0 L A T R A ]
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/*
Software delay function
*/
void Delay(WORD n)
{
WORD x;
while (n--)
{
X =5000;
while (x--);
}
}
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2. ICHRIEFF:

* */

/* --- STC MCU International Limited */

[* - JE/RSTCI0C58AD & 41| B i Wl AIDFE I T fit------mmmmmmmmmeeem */

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

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

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

[* --- Web: www.STCMCU.com */

1 U SRR o P SR S 5] SRR, womemmeemeneeeeenoes */

1 SRR SRS TR R W P T STCHIYORE R —-eeemeees */

* */

[*--ADCHE#] /7 */

;/*Declare SFR associated with the ADC */

ADC_CONTR EQU 0C5H ;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#O
LCALL SHOW_RESULT ;Show channelO result
MOV A, #1
LCALL SHOW_RESULT ;Show channell result
MOV A, #2
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LCALL SHOW_RESULT

MOV A, #3
LCALL SHOW_RESULT ;Show channel3 result
MOV A, #4
LCALL SHOW_RESULT ;Show channel4 result
MOV A, #5
LCALL SHOW_RESULT ;Show channel5 result
MOV A, #6
LCALL SHOW_RESULT ;Show channel6 result
MOV A, #7

LCALL SHOW_RESULT
SIMP  NEXT

I
;Send ADC result to UART

;Input: ACC (ADC channel NO.)
;Output:-

*/

SHOW_RESULT:
LCALL SEND_DATA
LCALL GET_ADC_RESULT
LCALL SEND_DATA ;Show result

;/if you want show 10-bit result, uncomment next 2 lines

; MOV A, ADC_LOW2
: LCALL SEND_DATA :Show result
RET

I
;Read ADC conversion result

;Input: ACC (ADC channel NO.)
;Output: ACC (ADC result)
. */

GET_ADC_RESULT:

:Show channel?2 result

:Show channel7 result

;Show Channel NO.
;Get high 8-bit ADC result

:Get low 2-bit ADC result

ORL A, #ADC_SPEEDLL | ADC_START

MOV  ADC_CONTR, A ;Start A/D conversion
NOP ;Must wait before inquiry
NOP

NOP

NOP
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WAIT:
MOV A, ADC_CONTR ;Wait complete flag
JNB ACC.4, 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, #OFFH ;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
*
: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  THI1, A :Set T1 reload value
MOV  TLI1, A
SETB TR1 ;T1 start running
RET
I

;Send one byte data to PC
;Input: ACC (UART data)
;Output:-

: */
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SEND_DATA:
INB Tl
CLR TI
MOV  SBUF,
RET

*

;Software delay function

DELAY:
MOV
CLR
MOV
MOV

DELAY1:
DINZ
DJINZ
DJINZ
RET

END

R2,

RO,
R1,

RO,
R1,
R2,

$ ;Wait for the previous data is sent
;Clear Tl flag
A ;Send current data

A
A

DELAY1
DELAY1
DELAY1
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%105 STCI90C58ADAFIEEPROMEY M

STC90C58AD 2 41| B F KL A B 4 ik T FUEEPROMA: 5 F2 /5 25 [l 2 0 FF i), R ISP/ TAPH A AT
¥ M #BData Flash{EEPROM, 485 ECE10/3 KA . EEPROMAT 23 45 F AN X, AN X A
o125 o AE AN, EREE — A B T [ — AN BRI X, AN 2 R — A e ) B s TR A
FIR R X, A— e . SR AT A8 B A R i e X AT 1

EEPROMW] F TR A7 — L6 75 B AE N AR P B of B A RSB EWE . EHPERF
H, A DA EEPROMBEAT 715 5/ 1T A/ Jol X HE B A o 76 TAR R Ve miiKhy, U2
FTEEPROM/ TAP#1E o

10.1 IAPX EEPROMFIEYETRINGE S 175 T 2B

e RN Rk % 755 o
G ik ST I Lo | A
ISP_DATA | 'SPIAPFlash Data |- | 1111 11118

- Register
ISP_ADDRH ISP/IAP Flash Ad- 1 gy 0000 0000B
dress High
1sp_ADDRL | 'SP/IAP Flash Ad- 1)y 0000 0000B
dress Low
ISP_CMD ISPIIAP Flash Comy E5H - [ -1 -[-1-1- [msi[wmso XXXX XX00B
mand Register
ISP_TRIG ISP/IAP Flash Com= = -, XXXX XXXXB
mand Trigger
ISP_CONTR ISP/;;Z\gPi;grntrol E7H  [ISPEN [swBs]| swrsT - |- Jwre]wri] wro 000X X000B
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1. ISP/IAPH#EZ 7F 88 ISP_DATA

ISP_DATA : ISP/IAPEEAE I ¥ 5 HiE 27 17 4% o
ISP/IAP MFlashist Hi [ 5cd i/ th Ak, 1) Flash 5 f 54 th 75 J8OE ki

2. ISP/IAPHELF 72 821SP._ ADDRH#1ISP_ADDRL

ISP_ADDRH : ISP/IAP £ ik 25 77 2% 51 )\ £ 1% 2517 85 Hhik WE3H, & 47 )5 {5 00H.
ISP_ADDRL : ISP/IAP #AE i ¥y bl 25 A7 28K )\ o 3747 25 Huhk A E4H, 5247 J5 {8 900H.

3. ISP/IAP# £ & F85I1SP_CMD
ISP/IAPf 4 2 (7 24 IAP_CMDIE 11 T

SFR name Address | bit B7 B6 B5 B4 B3 B2 B1 BO
ISP_CMD E5H name - - - - - MS2 MS1 MSO0

MS2| MS1 | MSO |4 / #fE ks

0 0 0 |Standby fFHLEE, TCISPHEAE
0 0 1| MW IR R X % Data Flash/EEPROMIX 7 i3t 47 =7 i i
0 1 0 | AR AL X 6 ” Data Flash/EEPROMIX ” 34T 7 ¢ A

0 1 1| A8 RE R X % Data Flash/EEPROMIX " 34T 3 [X #4254
TR FFAE A G TSPREFF X I 1T LA TP R F R P X /08 F 1 ashIX. (EEPROM) HEAT 575 /5 ¥ et
/R R FRPAE R P SR X I, AT AR HcdiaF lash X (BEPROM) #E4T 524/ 5 T e
/X . CAFEWA ISPE] S, 58 N b d S Ak A TSP

4. ISP/IATE S % F 725 ISP_TRIG
ISP_TRIG: ISP/IAP A [ iy & fil A 7 4745 o
TEISPEN(ISP_CONTR.7) = 1 B}, XJISP_TRIG%:5 N 46h, F15 AB9h, ISP/TAP fiv &4 <A 54

ISPNNAPHEAESE R G, 1SPHLIE iy )\ A2 75 /7 %% ISP_ADDRH. ISPHEbEAR /\ 17 25 17 #%1SP_ADDRL
FNSPir 2 27 f7 45 ISP_CMDI A AL o WAL T R ZIRE N — ANt bk (1 208 2E 47 ISP/ APER A,
i TRz A 8 A ARS8 A2 7353 5 A\ ISP_ADDRHAISP_ADDRL % 17 %% -

BERISPHEMEI, #FPEXFISP_TRIGZ: 5 AN46H, FH ABIH, ISP/IAP4A 44444
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5. ISP/IAP# £ F 785 ISP_CONTR
ISP/IAPEE | 27 77 24 IAP_CONTRAZ 1 T

SFR name Address | bit

B7 B6

B5 B4

B3

B2 B1 BO

IAP_CONTR E7TH name

ISPEN | SWBS

SWRST

WT2 | WT2 WTO

ISPEN: ISP/IAPIHEE S VAL, 0: 2% 1-1AP/ISPiE/ 5 /#&4: Data Flash/EEPROM

1: FUVFIAP/ISP1L/ 5 /#FxData Flash/EEPROM

SWBS: AEEFEMN N R X 5 81 (3%0), BN RGISPRERFX E31(51).
T SWRST B it & A4 7] LS

SWRST: 0: A#pfE;

1o PRI RGEAL, AR,

JAEF PN AR R X (APIX) 84 E AL IR R G ISP B R X U HATIE P
MOV TSP CONTR, #01100000B ;SWBS = 1(EFEISPIX), SWRST = 1 (4K fr)
R RRISPIEIEFE P XA 2 AL M PR HFE P X (AP [X) UG ATFE P
MOV TSP CONTR, #00100000B :SWBS = 0 (3E#EAP[X), SWRST = 1(3E D)

BEE AR I 1) CPU%E A5 I 1] (WL#S A 1) , (AW % A =124 CPUTAE RS £ )
i Program/ 4 Sector Erase | Recommended Systelp+€10ck
WT2 [WT1|WTO| Read/i (“720S) J X R B PREEAR SO I A R 4t

(=13. 1304ms) I} o

0| 1] 1|6/HLAREM | 30 HLE A | 54T 1AM 1) 5MHz

0 1] OftIA-HLERE ] 60L& & 10942128 il 3 T0MHz

0| 0 1|22 Hl#s 3 [1204HLas 5 1A | 218854 HL 7k & 3 20MHz

0| Of 0J43/HLasfEHl|240Hlas 381 |43769 M Hlas A 1 10MHz

P 0 L A T R A ]
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10.2 STC90C58AD &% & K #lEEPROMEZS (8] K /) K itk
STC90C58AD £ 41| #8 F ML 35 7] FHEEPROMF Mkt 5 F2 25 182 40 JT 1 . FE A8 ) 2 B FH T2

[X B, A AT EEPROMIEAT TAP/ TSPHRAE o

FLARREANT S 2 BB SEEPROMA /N K2 VE4R M EE 24 -

1. STC90C58AD Z 51| . v AL PN FEEPROMiFE 4 bk 2%

2. STC90C58AD Z 41| H. v WL FEEPROM =S ] K /N B — Wik

STC90C58AD # 41| F. Jv Hl. A I EEPROMIZE ! — Wi &
o5 EEPROM 544 | fi3 X 4 | e 3 1% 1 Mk | 45 ok i (X A S M-
STC90C51AD
STC90LE51AD 5K 10 2000h 33FFh
STC90C52AD
STC90LE52AD 5K 10 2000h 33FFh
STC90C54RAD
STCY0LE54AD 45K 90 4000h F3FFh
STC90C58AD
STCY0LE58AD 29K 58 8000h F3FFh
STC90C510AD
STC90LE510AD 21K 42 A000h F3FFh
STC90C512AD
STCY0LE512AD 13K 26 C000h F3FFh
STC90C514AD
STC90LE514AD oK 10 E000h F3FFh
STCIOC51AD Z A1) H - ML A FREEPROM I 4 My hik-
BEARIERY S %2 /0 5 X EEPROM, 2 B8 Fi I (I EEPROMZS ] K /NiE R — 526, £FANEIX0.5 K&
TRIGHIE | GRHE | RIGHIE | G RHIE | AL | SR HE | RAG I | G
2000h 21FFh 2200h 23FFh 2400h 25FFh 2600h 27FFh
BIRIX X T X
TRIGHIE | GRHUE | RRAGHUE | Gk | R hE | S5k HE | G HE | Gk
2800h 29FFh 2A00h 2BFFh 2C00h 2DFFh 2E00h 2FFFh
LR FRETTE
AL | ZEACHLE | RAHE | 4 AHE
3000h 31FFh 3200h 33FFh
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ARSI 54 %2 /1 J5 [X FEEPROM, 22 8 i [ U EEPROMZS ) K /Mg — W06, DM IX0. 5 K5

STCI0CH8AD £ 5] 5. 1 W1 N #BEEPROM YV £ Hb 11k ¢

- mX X H=HIX SR IX
g b gt | RgRMAHE | SROBNE | ML | gifodl | RMMEE | 4590kt
8000h 81FFh 8200h 83FFh 8400h 85FFh 8600h 87FFh
S IR IX SN IX L X 35\ IX
gk ik | RgaMAE | SSAURLE | R | Ziudl | RIMEE | S50bhE
8800h 89FFh 8A00h 8BFFh 8C00h 8DFFh 8E0Oh 8FFFh
IR IX St RIX Bt —mIX X
gk g | RgRMAE | SURIE | R | Zifudl | RBMEE | S50bhE
9000h 91FFh 9200h 93FFh 9400h 95FFh 9600h 97FFh
FH =X AR X T IX SN X
gk gl | RgRMLE | SOR0BIE | R | guidl | RMEE | S590hhE
9800h 99FFh 1A00h 9BFFh 9C00h 9DFFh 9E00h 9FFFh
F-LmIX 1)U IX F X FH WX
g bk gl | RgaMAE | SOl0bNE | R | gfubl | EMEE | 450bhE
A000h A1LFFh A200h A3FFh A400h A5FFh AB00h ATFFh
B BRI Ho=mX PR IX
g b Sl | MM | SOnht | RIGHEE | SH0hIE | RGHIE | gonht
AB800h A9FFh AA0Oh ABFFh AC00h ADFFh AEOQ0h AFFFH
B TR I Ho LI B )UK
g b gifiil | RfaMEE | SSAORNE | R | aiitdl | RMAMiEE | 450bhE
B00Oh B1FFh B200h B3FFh B400h B5FFh B600h B7FFH
BB H=1 X F=1mX B=1 X
g bk il | RfaMLE | SSAUBLE | R | giutbl | R4GMiEE | 450bhE
B800h B9FFh BAOOh BBFFh BCOOh BDFFh BEOOh BFFFH
B=t =R =P IX =TI B=AANEIX
gk il | RgaMAAE | SSAURLE | R | giuibl | RIMEE | A50bhE
C000h C1FFh C200h C3FFh C400h C5FFh C600h C7FFH
BRI BEA\EIX F=TIUEIX SV X
gk il | gAML | SAURLE | R | giuidl | RIGMEE | S50bhE
C800h C9FFh CA0Oh CBFFh CCooh CDFFh CEQ0h CFFFH
SEPY+—hi X SEPY+ R IX =X SR+ X
B giihils gt | gAML | SAURIE | R | Ziuibl | RGMEE | S50hhE
DO0Oh D1FFh D200h D3FFh D400h D5FFh D600N D7FFH
ST X S0 +7N B IX SEPA-LA X P\ X
g bk gl | RgaMNE | SORUBEE | R | guibl | RIMEE | 450bhE
D800h D9FFh DA0ON DBFFh DCO0h DDFFh DEQOh DFFFH
S ILRIX I B RIX BRI
g bk gl | RgaMHE | SORObNE | R | guibl | RIMEE | 4550bhE
E000N E1FFh E200h E3FFh E400h E5FFh E600h E7FFH

FA X
125711

3y

EEL[E] — Rz
o5 F) 4 T AE
H—BX, A
R — B e
B4 TR AE AN
R X, A
%‘)ﬂiﬁ, i;,l
IRAT 4 H

P 0 L A T R A ]
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STCYOCH8AD F H1| 51y HL. P4 FBEEPROM P I Hh -
PRI A7 42 /b 3 X [RIEEPROM, 2 B8 11 T (EEPROMAS [A] K /N 8 — W52, AN EIIX0. 5 K5y

FA+ =X AP IX FEHATEIX FHANEIX A X
Aelf ik E b Aef ik ghigithhl | Rnibak | ghdhhk | bk | 4EACHhAE 5125477
E800h E9FFh EAQOh EBFFh | ECOOh | EDFFh EEOOh | EFFFH
LK T\ %Eﬁﬁﬁﬁ
N N g (e =
Y GRe bl L b [y GRELhilN Zh ik B, R —
G ) H A T
FOOOh FIFFh F200h F3FFh TEAN A 1 3 X
AR, AR
RES|
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10.3 IAPXEEEPROM:IC 4w &1

; FHDATAE /& EQU S B BT RF 5K T 6 2 A7 2 kB R FH TR0V G o / G F 2
IAP_DATA DATA OE2h; & IAP_DATA EQU  OE2h

TAP_ADDRH DATA  OE3h; Bk TAP_ADDRH EQU OE3h
TAP_ADDRL DATA  OE4h; 5% TAP_ADDRL EQU 0E4h
TAP_CMD DATA  OE5h; B{ TAP_CMD EQU OE5h
TAP_TRIG DATA  OE6h; E{ TAP_TRIG EQU OE6h
TAP_CONTR DATA  OE7h; E{ TAP_CONTR EQU OE7h

s 7€ ISP/ TAPfir % S A A3 i (8]

ISP IAP BYTE READ EQU 1 g b
ISP_IAP BYTE PROGRAM EQU 2 DR, IR Z T 2SS, OFFh
ISP IAP SECTOR ERASE EQU 3 A X, RN, BRI
WAIT TIME EQU 0 B 545 A), 30MHz LA R0, 24MBL R 1,
;20MHz LA F2, 12MBL 3, 6MBA R4, 3MEA 5, 2MEL 6, IMEA R,
T
MOV TAP ADDRH, #BYTE ADDR HIGH S IE ML v Hb - T B A
MOV~ TAP ADDRL, #BYTE ADDR_LOW  1E B 7 75 s bk
MOV TAP_CONTR, #WALT TIME s B SR IR [A] o 755 ) 7T L ik — 4,
ORL IAP_CONTR, #100000008 : SLVFISP/TAPHEAE HFHHRE K% T
MOV TAP_CMD, #ISP_TAP_BYTE READ
VIR AT S, AT AT RN, AHE A Mm-S
MOV IAP_TRIG, #46h ; J5i%46h, FHIEBOhEI TSP/ TAPl L 217 4%, BRRHR 7 Mtk
MOV IAP_TRIG, #0B9h (1% 58BOhJ, TSP/ TAPr 437 B4 ik /% 2 5
;CPUSERFIAPENAE B UG , A AR EAHATREF?
NOP B BITAP DATAZF /748 J5, CPUKSHATRE T
MOV A, ISP _DATA SR B Ik A Ace
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VBRI, AR T 2% Eme

MOV
MOV
; MOV
; MOV
; MOV

YRR, %1 ONFRh/ R,

MOV

MOV
MOV
MOV
ORL

MOV
MOV
MOV

TAP_CONTR,
TAP_CMD,
TAP_TRIG,
TAP_ADDRH,
TAP_ADDRL,

TAP_DATA,

TAP_ADDRH,
TAP_ADDRL,
TAP_CONTR,
TAP_CONTR,

TAP_CMD,
TAP_TRIG,
TAP_TRIG,

#00000000B ;4% 1L TSP/ TAPHEAE

£00000000B : BRISP/TAPAT 4

#00000000B ;B 1IETSP/TAP i A i i &

#0FFh ; 1% Bk v 7 B T N FRH, 45 A HEEEPROMIX.
#0FFh s IE MM 5 70 9 FFH, By 1k A

AT AR, AT, B HAT b X 4B
#ONE DATA LT M FEEYE £ TAP_DATA,
A AR I A 7 IR

#BYTE ADDR HIGH MBI o hE 7 AR
#BYTE ADDR LOW 15 R Y A A At
#WAIT TIME VB S I [ %ﬁ@ﬁﬁ&

‘ ) —4], FHH
#10000000B : FUVFISP/IAPHRAE E—UOE T
#ISP.TAP BYTE PROGRAM B SESRTE Y it

#46h  ;45iE46h, FLIEBOhRI ISP/ TAP K Zi {558, &I ER FE At
#0B9h  ;i%5EB9hJI, ISP/IAPr4 7RI fit & #25h

; CPUSERFTAPENESER , 4 2 AREEHATRE T

NOP SRR G, CPUGSHUTIET
U RER) PR, R T2 4% Em O

MOV TAP_CONTR, #00000000B ;2% 11 TSP/ TAPEEAE

MOV TAP_CMD, #00000000B ; ZBRISP/TAPAT 4

MOV IAP_TRIG, #00000000B ;B IE TSP/ TAP iy 415 itk %%

:MOV  TAP_ADDRH, #OFFh ;5 Hblk 5 57715 B 70 9FFH, ; 48 6] JEEEPROMIX, 5 1E 1544

:MOV  TAP_ADDRL, #OFFh ;M b 5735 870 FFH, 45 7 JEEEPROMIX, [ 1E iR #1F
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B DXCHERR, WA TR, RARIXEERR, 5127/ B X, BB XIS 0T
U BRI B AT BB, Ay N AT RO, AR LS 25 A AL
s WRBIORAMA ORAT, R R X R, AR JERe i Ok B (R K 5 el iz it (X, i AR g X

P I 7 ol DR, 3R AR RS R
o DX — S5 B AR A 2R X ARk, T RE SR

MOV
MOV

MOV

ORL

MOV

MOV

MOV

TAP_ADDRH,
TAP_ADDRL,

TAP_CONTR,

TAP_CONTR,

TAP_CMD,

TAP_TRIG,

TAP_TRIG,

#SECTOR FIRST BYTE ADDR HIGH ;3% 5 [X et Hh ik v 77T
#SECTOR FIRST BYTE ADDR LOW ;3% [X et Hh A 771
; HhE 75 B ORI A T EE I

#WAIT TIME - B A ) MW A A Bl A
. K—5), I H K
#10000000B - L YFISP/TAP iigéggiﬁgéir/\

#ISP_IAP SECTOR ERASE
DRI fr %, i QT O, R AT 4

#46h
s J53%46h, FEi%BOhEI ISP/ TAPH K 23 17 2%, A VR 75ttt
#0B9h - £5EB9NJG, ISP/IAP{ 47 R #k fih & A 2

;CPUSEFFIAPEIMESE NG, 4 SRS AT IR

NOP

R XIS, CPUZKEE AT IR

LURIERJAT A, Rl F2aFEmc

MOV
MOV
; MOV
; MOV
; MOV

IAP CONTR,
TAP_CMD,

IAP TRIG,
TAP ADDRI,
TAP ADDRL,

#00000000B 251 1SP/ TAPHRAE

#00000000B ; 2SBRISP/TAPHT 4

#00000000B 97 11 1SP/ TAP iy 415t fi 2%

#0FFh s JEHHE S A 0 NFFH, 8 [ JEEEPROMIX
#0FFh s 1E B 715 B A FRH, B 1k iR AR

P 0 L A T R A ]
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/NER: (STCHE S HLIKData Flash *4EEPROMINfHES )
INFEAR A ——F N, TR, B XER

TR fF 17 R L7 BLY07, R €07 B “07 o anRFETRFFH, 4 A Hik
Ty igte. MRIZTFHARFFH, WAGKENEXER, EARE “BEER” 47
“0” %ﬂ\j “1” R

B DXHRRR: AT R IXHRRR” AT HeR “0” HErN “17 .

KAWL

1. [A]— VRAE U B TR [R) — b X A, AN A2 (] — IR A e R B8 TOAE 3 MR s [X, e AN A0 H AR
.

2. MR AN IX R —, AR B IE EEPROM, STCEL F HLfIData Flashbb 4P EEEPROMEL
PIRZ, E— AT/ GRFE— N5 K2 10uS/60uS/10mS .

3. WRAE — A XA T KBRS, A TR SO P — A s i,
FANIA T EAE SR BRI k HBAESTCEL A HLIIRAMA, SRR BRI B X, PR A EE R B
MHERE TR AR BT N EEZE X T (AT Ewe, TEEFHEMGL) . X
IS A s DX P ) 74 R o P (10 875 5 (A 7 1 HH — DR s R B e

1] R )
1: IAPFRA5ERE, MhEREBLSES) “mn1” 5 “p1” ?
%z A

2: LABHIBIM K JG, T —IRIAPAY A & 7534 35 EL % A6 FIBYfit % ?

‘Aé:: 7\%7 Q%ﬁﬁ‘o
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10.4 EEPROMNiXIZF (CI2F KL wmizHF)

1. CiEFF:

: STC90C58AD % 41| . i HLEEPROM/IAP I R R AL i 7~

/* */

/* --- STC MCU International Limited */

[* --- H7NSTC90C58AD & 41| B i {l. EEPROM/IAPTS g ------------- */
/* --- Mobile: (86)13922805190 */

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

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

/* --- Web: www.STCMCU.com */
[ R BAE R P il P B CE A G AR, e */
[* VEERE P A E S E AR A T STCR SR L FR ST - */

/* */

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

typedef unsigned char BYTE;
typedef unsigned int WORD;

/*Declare SFR associated with the IAP */

sfr IAP_DATA = OxE2; //Flash data register

sfr IAP_ADDRH = OXE3; /IFlash address HIGH

sfr IAP_ADDRL = OxE4; //Flash address LOW

sfr IAP_CMD = OxE5; //Flash command register
sfr IAP_TRIG = OxES; /[Flash command trigger
sfr IAP_CONTR = OXxE7, /[Flash control register

/*Define ISP/IAP/EEPROM command*/

#define CMD_IDLE 0 //Stand-By
#define CMD_READ 1 //Byte-Read
#define CMD_PROGRAM 2 //Byte-Program
#define CMD_ERASE 3 /ISector-Erase

[*Define ISP/IAP/EEPROM operation const for IAP_CONTR*/

/l#define ENABLE_IAP 0x80 /if SYSCLK<40MHz
#define ENABLE_IAP 0x81 /if SYSCLK<20MHz
/[#define ENABLE_IAP x82 //if SYSCLK<10MHz
/l#define ENABLE_IAP 0x83 //if SYSCLK<5MHz

//Start address for STC89C58xx EEPROM
#define IAP_ADDRESS 0x08000

void Delay(BYTE n);

void lapldle();

BYTE lapReadByte(WORD addr);

void lapProgramByte(WORD addr, BYTE dat);
void lapEraseSector(WORD addr);
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void main()

{
WORD i;

P1 = Oxfe;
Delay(10);

//1111,1110 System Reset OK
//Delay

lapEraseSector(IAP_ADDRESS); //Erase current sector

for (i=0; i<512; i++)
{

/ICheck whether all sector data is FF

if (lapReadByte(IAP_ADDRESS+i) = 0xff)

goto Error;
}
P1 = Oxfc;
Delay(10);
for (i=0; i<512; i++)
{

//1f error, break

//1111,1100 Erase successful
//Delay

/IProgram 512 bytes data into data flash

lapProgramByte(IAP_ADDRESS+i, (BYTE)i);

}

P1 = 0xf8;
Delay(10);

for (i=0; i<512; i++)
{

//1111,1000 Program successful
//Delay
I\Verify 512 bytes data

if (lapReadByte(IAP_ADDRESS+i) != (BYTE)i)

goto Error;

}

P1 = 0xfO;

while (1);
Error:

P1 &= OxT7f;

while (1);
}
/*
Software delay function
*/

void Delay(BYTE n)

{
WORD x;

while (n--)
{
X=0;
while (++x);
}
}

//1f error, break

//1111,0000 Verify successful

110xxx,xxxx |AP operation fail
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/*
Disable ISP/IAP/EEPROM function
Make MCU in a safe state

*/
void lapldle()
{
IAP_CONTR =0; /IClose IAP function
IAP_CMD =0; //Clear command to standby
IAP_TRIG =0; //Clear trigger register
IAP_ADDRH = 0x80; //Data ptr point to non-EEPROM area
IAP_ADDRL = 0; /IClear 1AP address to prevent misuse
}
/*

Read one byte from ISP/IAP/EEPROM area
Input: addr (ISP/IAP/EEPROM address)
Output:Flash data

*

/

BYTE lapReadByte(WORD addr)

{
BYTE dat; /IData buffer
IAP_CONTR = ENABLE_IAP; //Open 1AP function, and set wait time
IAP_CMD = CMD_READ,; //Set ISP/IAP/EEPROM READ command
IAP_ADDRL = addr; //Set ISP/IAP/EEPROM address low
IAP_ADDRH = addr >> 8; //Set ISP/IAP/EEPROM address high
IAP_TRIG = 0x46; //Send trigger command1 (0x46)
IAP_TRIG = 0xh9; //Send trigger command2 (0xb9)
_nop_(); /IMCU will hold here until ISP/IAP/EEPROM operation complete
dat = IAP_DATA; //IRead ISP/IAP/EEPROM data
lapldle(); /IClose ISP/IAP/EEPROM function
return dat; /IReturn Flash data

}

/*

Program one byte to ISP/IAP/EEPROM area
Input: addr (ISP/IAP/EEPROM address)

dat (ISP/IAP/EEPROM data)
Output:-

*/
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void lapProgramByte(WORD addr, BYTE dat)

{
IAP_CONTR = ENABLE_IAP; /IOpen 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 >> 8; /ISet ISP/IAP/EEPROM address high
IAP_DATA = dat; /I\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
lapldle();

}

/*

Erase one sector area
Input: addr (ISP/IAP/EEPROM address)

Output:-
*/

void lapEraseSector(WORD addr)

{
IAP_CONTR = ENABLE_IAP; //Open AP function, and set wait time
IAP_CMD = CMD_ERASE; //Set ISP/IAP/EEPROM ERASE command
IAP_ADDRL = addr; /ISet ISP/IAP/EEPROM address low
IAP_ADDRH = addr >> 8; //Set ISP/IAP/EEPROM address high
IAP_TRIG = 0x46; //Send trigger command1 (0x46)
IAP_TRIG = 0xb9; //Send trigger command2 (0xb9)
_nop_(); /IMCU will hold here until ISP/IAP/EEPROM operation complete
lapldle();

}
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2. [CwiERF:
: STC90C58AD % #1) 8. /i HLEEPROM/IAP Th g MR AR 7 i 7~

* */

[* --- STC MCU International Limited */

[* --- {H/RSTCI0C58AD £ 41| H Fi . EEPROM/IAPIf) g --------------- */

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

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

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

[* --- Web: www.STCMCU.com */
1 LR P o P S S 5] SRR, oo ees */
P* VAR P h B E RS A T STCR SR KR S - */

* */
;/*Declare SFR associated with the IAP */

IAP_DATA EQU 0E2H ;Flash data register

IAP_ADDRH EQU 0E3H ;Flash address HIGH

IAP_ADDRL EQU OE4H ;Flash address LOW

IAP_CMD EQU OE5H ;Flash command register

IAP_TRIG EQU OE6H ;Flash command trigger

IAP_CONTR EQU OE7H ;Flash control register

;/*Define ISP/IAP/EEPROM command*/

CMD_IDLE EQUO ;Stand-By
CMD_READ EQU1 ;Byte-Read
CMD_PROGRAM EQU 2 ;Byte-Program
CMD_ERASE EQU 3 ;Sector-Erase

;/*Define ISP/IAP/EEPROM operation const for IAP_CONTR*/

;ENABLE_IAP EQU 80H ;if SYSCLK<40MHz
ENABLE_IAP EQU 81H ;if SYSCLK<20MHz
;ENABLE_IAP EQU 82H ;if SYSCLK<10MHz
;ENABLE_IAP EQU 83H ;if SYSCLK<5MHz

://Start address for STC89C58xx EEPROM

IAP_ADDRESS EQU 08000H

ORG 0000H

LIMP MAIN
ORG 0100H
MAIN:
MOV P1#0FEH ;1111,1110 System Reset OK
LCALL DELAY ;Delay
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MOV

DPTR,

#IAP_ADDRESS

LCALL IAP_ERASE

MOV  DPTR, #IAP_ADDRESS
MOV RO, #0
MOV  R1, #2
CHECK1:
LCALL IAP_READ
CINE A, #0FFH, ERROR
INC DPTR
DINZ RO, CHECK1
DINZ  R1, CHECK1
MOV  P1, #0FCH
LCALL DELAY
MOV  DPTR, #lIAP_ADDRESS
MOV RO, #0
MOV  R1, #2
MOV  R2, #0
NEXT:
MOV A, R2
LCALL IAP_PROGRAM
INC DPTR
INC R2
DINZ RO, NEXT
DINZ  R1, NEXT
MOV  P1, #0F8H
LCALL DELAY
MOV  DPTR, #lIAP_ADDRESS
MOV RO, #0
MOV  R1, #2
MOV  R2, #0
CHECK2:
LCALL IAP_READ
CINE  AZ2ERROR
INC DPTR
INC R2
DINZ RO, CHECK2
DINZ  R1, CHECK2

:Set ISP/IAP/EEPROM address
;Erase current sector

;Set ISP/IAP/EEPROM address
;Set counter (512)

;:Check whether all sector data is FF
:Read Flash

:If error, break

;Inc Flash address

;:Check next

;:Check next

:1111,1100 Erase successful
;Delay

;Set ISP/IAP/EEPROM address
;Set counter (512)

;Initial test data

;Program 512 bytes data into data flash
;Ready IAP data

;Program flash

;Inc Flash address

;Modify test data

;Program next

;Program next

;1111,1000 Program successful
;Delay

;Set ISP/IAP/EEPROM address
;Set counter (512)

;\Verify 512 bytes data
;Read Flash

:If error, break

;Inc Flash address
;Modify verify data
;:Check next

;:Check next
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MOV P1, #0FOH ;1111,0000 Verify successful
SIMP  $

ERROR:
MOV PO, RO
MOV P2, R1
MOV  P3, R2
CLR P1.7 ;0Xxx,xxxx |AP operation fail
SIMP  $

i

;Software delay function

; */

DELAY:
CLR A
MOV RO, A
MOV  RI, A
MOV  R2, #20H

DELAY1:
DINZ RO, DELAY1
DINZ R1, DELAY1
DINZ R2, DELAY1
RET

./*

:Disable ISP/IAP/EEPROM function
:Make MCU in a safe state

; */

IAP_IDLE:
MOV IAP_CONTR, #0 :Close IAP function
MOV IAP_CMD, #0 ;Clear command to standby
MOV IAP_TRIG, #0 ;Clear trigger register
MOV 1AP_ADDRH, #80H ;Data ptr point to non-EEPROM area
MOV IAP_ADDRL, #0 ;Clear |AP address to prevent misuse
RET

./*

;Read one byte from ISP/IAP/EEPROM area
;Input: DPTR(ISP/IAP/EEPROM address)
;Output: ACC (Flash data)

; */
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IAP_READ:
MOV IAP_CONTR, #ENABLE_IAP ;Open 1AP function, and set wait time
MOV |IAP_CMD, #CMD_READ ;Set ISP/IAP/EEPROM READ command
MOV 1AP_ADDRL, DPL ;Set ISP/IAP/EEPROM address low
MOV 1AP_ADDRH, DPH ;Set ISP/IAP/EEPROM address high
MOV IAP_TRIG, #46H ;Send trigger command1 (0x46)
MOV IAP_TRIG, #0B9H ;Send trigger command?2 (0xb9)
NOP ;MCU will hold here until ISP/IAP/EEPROM operation complete
MOV A, IAP_DATA ;Read ISP/IAP/EEPROM data
LCALL IAP_IDLE ;Close ISP/IAP/EEPROM function
RET

;Program one byte to ISP/IAP/EEPROM area
;Input: DPAT (ISP/IAP/EEPROM address)
; ACC (ISP/IAP/EEPROM data)

;Output:-
; */
IAP_PROGRAM:
MOV [AP_CONTR, #ENABLE_IAP  ;Open IAP function, and set wait time
MOV IAP_CMD, #CMD_PROGRAM ;Set ISP/IAP/EEPROM PROGRAM command
MOV IAP_ADDRL, DPL ;Set ISP/IAP/EEPROM address low
MOV IAP_ADDRH, DPH ;Set ISP/IAP/EEPROM address high
MOV |AP_DATA, A ;Write ISP/IAP/EEPROM data
MOV IAP_TRIG, #46H ;Send trigger command1 (0x46)
MOV [AP_TRIG, #0B9H ;Send trigger command?2 (0xb9)
NOP ;MCU will hold here until ISP/IAP/EEPROM operation complete
LCALL IAP_IDLE ;Close ISP/IAP/EEPROM function
RET
I

;Erase one sector area
;Input: DPTR(ISP/IAP/EEPROM address)

;Output:-

; *

IAP_ERASE:
MOV [AP_CONTR, #ENABLE_IAP  ;Open IAP function, and set wait time
MOV IAP_CMD, #CMD_ERASE ;Set ISP/IAP/EEPROM ERASE command
MOV IAP_ADDRL, DPL Set ISP/IAP/EEPROM address low
MOV IAP_ADDRH, DPH ;Set ISP/IAP/EEPROM address high
MOV IAP_TRIG, #46H ;Send trigger command1 (0x46)
MOV IAP_TRIG, #0B9H ;Send trigger command2 (0xb9)
NOP ;MCU will hold here until ISP/IAP/EEPROM operation complete
LCALL IAP_IDLE ;Close ISP/IAP/EEPROM function
RET
END
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F1E RIFRCLHRB)/ISPRIZR (B F)/HER 1A

111 #wiFss/ComegHut AR R L3 fF

STCHL Py AL A FH ] ol s 14 /1 S 45 -
L ARARTE (G0 B /1 g s #8 T BLSCHRE, AT FKeil C51

2. {STCHL M1 24 B Intel [£18052/87C52/87C54/87C58 5k Philips[#]P87C52/P87C54/P87C58% 1%,
KO B <regbLh>EI AT o SHTGRF IR D e 27 A7 2 FHSTrA B, B HSRr ik T i a7 47 o £ FH sbits
B o f50an, S B HT HEPA VR R D Re 27 A7 5 SORFIR D RE 27 4728 AL I bk 75 B A0 R

CiE & bk A5 B
sfr P4 = 0xC0; //8 bit Port4 P4.7 PA.6 PAS5 P44 PA3 P42 P41 P4.0 1111,1111
sfr PAMO = 0xB4; 1 0000,0000
sfr PAM1 = O0xB3; 1 0000,0000
shit P40 = P4"0;
shit P41 = P4An1,
shit P42 = P4n2;
shit P43 = PAN3;
shit P44 = Pana,
shit P45 = PANS;
shit P46 = P4"G;
shit P47 = PANT,
TCgwiE S bk A
P4 EQU 0COH ;or P4 DATA  0COH
P4M1  EQU 0B3H ;or PAM1 DATA 0B3H
P4MO  EQU 0B4H ;or PAM1 DATA 0B4H

P40 EQU 0COH
P41 EQU 0C1H
P42 EQU 0C2H
P43 EQU 0C3H
P44 EQU 0C4H
P45 EQU 0C5H
P46 EQU 0C6H
P47 EQU 0C7H

s LA b J9PA LUE M T e A A A R 3k 75 W
IR A T Sh R A AF A AE L P RE e RIS B, B AT DA B
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PALEIER, WERPT Ak SCHEKell CRURGEH T, BRATH””, AT < >t itk

X T-STCHAS # KL, AT LARISTCHE 77 M swww.STCMCU.com T #FH 7 B FH 1 AH 87 2 %71
B HLAA Sk ST Can SRR AN 2 BT 75 1 SR F DGR BE  ctrl+F7 & 4K) , STC12 R %1 51 F Lk mf DL
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STCARF H HLEE T, IX LeAH LI Sk SCAF AT LA E “reg51.h”,

|l img s | EieE s | maisit e s | st e CRt Dere e
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o —

ﬁ%ﬁ—ﬁ 1T 805137 %Hﬂlﬂﬁ%ﬁﬂ]ﬂu%ﬁ% £51 gore SFgms .,

=fr ACC = OxED; //fhccumulator

sfr B = 0xFO; //B Regizter

=fr FS§ = OxD0; //Frogram Status Hord CY B FO E51  R=

Ao

sbit CT = FSH'T;

sbit AC = FSH'6;

sbit FO = FSH'S;

sbit ES1 = FSH74;

sbit RS0 = FSH™3;

shit OF = FSH'2Z;

sbit P = FSH70;

A

=fr 5P = 0x81; //Stack Fointer

=fr OFL = Ox82; //Data Fointer Low Byte

=fr IFH = Ox83; //Data Fointer High Byte -

1| n | 3
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— AT @ T H A AE P I H R INSTCR S MCUB T IF &« 4wtk TR F R 7
(1) A#hKeil uVisiond, # AKeil pVisiond 5 (%48 FL 1 U0 F FiR:

Project Flash Debug Peripherals Tools SVCS  Window Help
L9 0 L | 2 = iz |

Build Output

CARLL .

(2) FS— ¥ LR HdiProjectzi B, TE5 HY 1T 432 5 Hh ik HH New Projectizt 1

Eile Edit View | Project | Flash Debug Pesipherals Tools 5vCS Window Help
; [ Mew yision Project... B8 .0 5 d

Mew Multi-Project Workspace...

Open Project...
Close Project

Export

Manage

(3) 7t % 5 HE I B T H B AR I B AR NSO 4, Bl fRAF E% 42 9 Ci\Users\
THINK\Documents\STC MCU, TiiH £ Atl, HEHRAFRI A . Keil pVisiond I H A4
J& 44 4.uvproj

e

» STC MCU |4
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(4) RZ R B 4@t STC-ISP N 44w 2 T H A STCHI -5 MCUTR N FKeil pVision2 ) % 5+,
FrUATE E—25 [ERAF] 2 )5 &3 R Bl 4 B0l e OeHEHE , i R BT R, 1% “iEH
WAAHARE” B EHERAE 18 H CPUL#E £ (Generic CPU Database)” i1 “STC MCU#%{
#% % (STC MCU Database)” /M6 15 .

Select a CPU Data Base File Select a CPU Data Base File

IGeneric CPU Data Baze ;! ISTC MCU Databa=e _LI

Generic CPU Data Hase
0K | Caneal |

W P AR S LESTC RIS i, NMIAEKBEiEkH “STC MCUHHE FE(STC MCU
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‘Select a CPU Data Base File
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Select Device for Target ‘Target 1'
v |
Vendor: STC
Device: [~ Use Extended Linker (L¥51) instead of BLS1
Family: [ Use Extended Assembler (AXS1) instead of ASL
Ditaihes Descxistion:
S —
-.[_7] STC10F12XE P

- [L] STC11FOSE

-[[7] STC11FGOKE
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-[[7] STCISFZ04EA
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Copy Standard 8051 Startup Code to Project Folder and Add File
to Project 7

ﬁsel_ View Project Figsh Debug Peripherals Tools SVCS Window Help

0 mew.. I F&g&:* A — T TR WeReY MR

I QOpen Ctrl=0 :
Close
1| | save Ctrl=5
i Save As...
@l Save an

WSO A S an N s

.Flk Edit View Project Flash Debug Peripherals Tools SVCS Window Help

LlEug g0 e on ERADEFEGD sae @ 0000 ERA

L8 @8 8 | | Target 1

@47 Target 1

Eer.. |@F80., | 3 Fu.. |OaTe.

’

Show or hide the project windows Simulation cap
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“File” , fENHREFILEF “Save As” LI, ST EFRK S, £ “SCHR 7 1
AR GRS, AR 4, RN LA EHY . 8, WRMHCIHEY
FiER, WY A (C) s WRANCHE S WS, Wy RA LI (ASM), ¥ RA A
KNG Wa, By “fRAe” 124l
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4 Rebuild all target files
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~ Off-chip Code memory

Device Targst |Output|Listing|User |51 | 450 | BLSI Locate | BLSL Misc| Debus | Weilities|
STC STC15F2K6052
izl (MHz): I~ Use On-chip ROM ((x0-IEFFE)
Memory Model ;Small: varables in DATA ;i
Code Rom Size iLarge 64K program :j ™ Use On-chip XRAM ((x0-B<EFF)
Operating system: iNana _-J

I Use multiple DPTR registers

—Offchip Xdata memory

Start: Size:

[

I™ Code Banking

Barks: IZ -

Start:

End:

Banik Area; (20000 (Gx0000

o ]

Cancel Defaults | Help

Options for Target 'Target1 X 15 HEH 2 ANELIIL, H T %% Device) . HAx (Target) JE .
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,Opﬁohs for Target Target 1"

Device Targst |Output | Listing| Vser | C51

STC STC15F2K6052

#51 | BLS! Loeate | BLSD Misc| Debug | Mtilities|

™ Use On-chip ROM (Qx0-I<EFFB)

Use On-chip XRAM (Gc-be6FF)

Compact: variables in PDATA
WL arge: varisbles in XDATA%/

[~ Use multiple DPTR registers

JTIMOV EL$ T4k
FHMOVX  @RO, R1=Hi:

FHMOVX  @DPTR, A5k
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Device ]Target 1 Output 1 Listing} User

jcst | ast | BLSL Loeate| BISL Misc| Debug | Utilities |

Database: }Generic CPU Data Base

2|

Vendor:  <unknown=

Device: <unknown=

Toolset: <unknown:

[ Use Bxtended Linker {L¥51) instead of BL51
I~ Use Bdended Assembler (AX51) instead of A51

fut | »

-8 Aeroflex UTMC |
@ Altium

- Analog Devices

-@ AncharChips

@ ASIX Bectronics Corporatic
@ Atmel

-@ AustriaMicro Systems
@ Califomia Eastem Laboratol
B8 CAST. Inc.

-@ Chipcon

@ CML Microcircuits

w8 FNRFRIVER

1 | il | 3 €

Cancel

I | Defanlts= 1

A LA B I P FR) 60 4% cdfs PE o F CPU%(d)s 2 (Generic CPU Database)” , 4 J= firfii
PSR HLSSTCE F ML, U5 SE 5O Ao P P e 2 i /2, LA L LA 2P B
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Toolset:
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Device | Target | Gutput | Listing| User |05t | 451 | BLSI Locate | BLSL Misc| Debug | Veilities |
Database: [STC MCU Database =

Vendor: STC

Device; STC15F2KE052 [~ Use Bxtended Linker (LX51) instead of BL51

Toolset: CH1 [ UseEx #E1] instead of &51
----- £ STCIDF1ZXE - 2051-based microcontroller with 1T{1-clock) High-Speed Core, -
..... £ STC11FOSE Up to 42 |/0 Lines, 3 Timers/Counters, 3 PCA Timers,
_____ £ STC11FBOXE | |Buildin up to 35MHz oscillator,

£1 STC12C5206AD

60K bytes flash ROM, 2048 bytes data RAM,
On-chip EEFROM, 2 UARTs, WDT, ISF/IAP, A/D, CCF/PWM

3
E
g

Help |

SECRE R R I 7E 2 A7 (51 oK BMCU B AR T ST MCU, 4323k F P B i Bt 47
P AR T

Defaults i
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(1).
2).
(3).
4).

Stepl/PBR1: IEFEARFTAE A I ALELS, 41STCIOCH8ADEE
Step2/ B BR2: FTIFSCAF, BRSEH PR, LIAUHNAFMREFRD Gk bin, * hex)
Step3/:BUR3: JEPEEAT, ARFTEE AR R T, W0E AT 1 1--COM1, H AT 12--COM2, . .
H e B IO A I A RS-232 #8471, W] S — 2R USB-RS23255 #:8%, AN 50704 4 o
A LLUSB-RS232%, a4, AREFZ, TIIESTCHE VRN K& il ik i i 4 s
Stepd/*PPR4: EFE TR BENG, BHERIE)Y “ EBR/CIRG &% 7 1A “ A0 ah A Bl B
Step5/b¥R5: & “Download/ F#k” #4401 N # M - AR Pt F LSS, WTEE AT
Stepb/#5885, WATIEFE “Re-Download/HEE N~ %4l
TEHRERERR, FEELEEARAY EBEN, FNHEE BB A miE R .
—EESIERE “Download/ N7 Hl, AJE AN EHREA CotlRld) , mAE
Je b, de b, RIAEIEVER a0, ANV EEKEET T .

KFREF R

MCU/H.FHL RXD(P3.0) —— RS-232#:#8% —— PC/HIfi§ TXD(COM Port Pin3)
MCU/HE ML TXD(P3.1) ——— RS-232f#ds —— PC/HN RXD(COM Port Pin2)
MCU/ 5 Fr#l. GND PC/Hfii  GND (COM Port Pin5)

TR BRSPS, 0/P3. 1ER:FIRS-485HL I, HEF7
TR LR “ TR JEETEPL. 0/P1.1 = 0, 04 W LL FEH 2T
REEAAEEW P1. 0, PL. IARERSA0, A NLEEEITH T, %15 HTRS-485:4%

RELAG I A A LR B I B ELIS S S o Ak, IRSE LA mSHI R, HS W RIR REA G
P3. 0, P3. 12 A A, e FEP1.0/P1.1 = 0/04 R R LR, DME R kA BEshHE
BB TP ET.

(5). RS—232%E 2% A 1% FIMAX232/SP232 (4. 5-5. 5V) , MAX3232/SP3232 (3V-5. 5V).
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MsRA: JLERESHIZ

INTRODUCTION

Assembly language is a computer language lying between the extremes of machine language and high-level lan-
guage like Pascal or C use words and statements that are easily understood by humans, although still a long way
from "natural” language.Machine language is the binary language of computers.A machine language program is a
series of binary bytes representing instructions the computer can execute.

Assembly language replaces the binary codes of machine language with easy to remember "mnemonics"that
facilitate programming.For example, an addition instruction in machine language might be represented by the
code "10110011".1t might be represented in assembly language by the mnemonic "ADD".Programming with mne-
monics is obviously preferable to programming with binary codes.

Of course, this is not the whole story. Instructions operate on data, and the location of the data is specified by
various "addressing modes" emmbeded in the binary code of the machine language instruction. So, there may be
several variations of the ADD instruction, depending on what is added. The rules for specifying these variations
are central to the theme of assembly language programming.

An assembly language program is not executable by a computer. Once written, the program must undergo
translation to machine language. In the example above, the mnemonic "ADD" must be translated to the binary
code "10110011". Depending on the complexity of the programming environment, this translation may involve
one or more steps before an executable machine language program results. As a minimum, a program called an
"assembler” is required to translate the instruction mnemonics to machine language binary codes. Afurther step
may require a "linker" to combine portions of program from separate files and to set the address in memory at
which th program may execute. We begin with a few definitions.

An assembly language program i a program written using labels, mnemonics, and so on, in which each state-
ment corresponds to a machine instruction. Assembly language programs, often called source code or symbolic
code, cannot be executed by a computer.

A machine language program is a program containing binary codes that represent instructions to a computer.
Machine language programs, often called object code, are executable by a computer.

A assembler is a program that translate an assembly language program into a machine language program.
The machine language program (object code) may be in "absolute” form or in "relocatable™ form. In the latter
case, "linking" is required to set the absolute address for execution.

A linker is a program that combines relocatable object programs (modules) and produces an absolute object
program that is executable by a computer. A linker is sometimes called a "linker/locator" to reflect its separate
functions of combining relocatable modules (linking) and setting the address for execution (locating).

A segment is a unit of code or data memory. A segment may be relocatable or absolute. A relocatable seg-
ment has a name, type, and other attributes that allow the linker to combine it with other paritial segments, if re-
quired, and to correctly locate the segment. An absolute segment has no name and cannot be combined with other
segments.

A module contains one or more segments or partial segments. A module has a name assigned by the user. The
module definitions determine the scope of local symbols. An object file contains one or more modules. A module
may be thought of as a "file" in many instances.

A program consists of a single absolute module, merging all absolute and relocatable segments from all input
modules. A program contains only the binary codes for instructions (with address and data constants) that are un-
derstood by a computer.
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ASSEMBLER OPERATION

There are many assembler programs and other support programs available to facilitate the development of ap-
plications for the 8051 microcontroller. Intel's original MCS-51 family assembler, ASM51, is no longer available
commercially. However, it set the standard to which the others are compared.

ASM51 is a powerful assembler with all the bells and whistles. It is available on Intel development systems
and on the IBM PC family of microcomputers. Since these "host" computers contain a CPU chip other than the
8051, ASM51 is called a cross assembler. An 8051 source program may be written on the host computer (using
any text editor) and may be assembled to an object file and listing file (using ASM51), but the program may not
be executed. Since the host system's CPU chip is not an 8051, it does not understand the binary instruction in the
object file. Execution on the host computer requires either hardware emulation or software simulation of the tar-
get CPU. A third possibility is to download the object program to an 8051-based target system for execution.

ASM51 is invoked from the system prompt by

ASM51 source_file [assembler_controls]

The source file is assembled and any assembler controls specified take effect. The assembler receives a source
file as input (e.g., PROGRAM.SRC) and generates an object file (PROGRAM.OBJ) and listing file (PROGRAM.
LST) as output. This is illustrated in Figure 1.

Since most assemblers scan the source program twice in performing the translation to machine language,
they are described as two-pass assemblers. The assembler uses a location counter as the address of instructions
and the values for labels. The action of each pass is described below.

PROGRAM.OBJ

PROGRAM.SRC

Legend PROGRAM.LST
QO Utility program
[ User file

Figure 1 Assembling a source program

Pass one

During the first pass, the source file is scanned line-by-line and a symbol table is built. The location counter de-
faults to 0 or is set by the ORG (set origin) directive. As the file is scanned, the location counter is incremented by
the length of each instruction. Define data directives (DBs or DWs) increment the location counter by the number
of bytes defined. Reserve memory directives (DSs) increment the location counter by the number of bytes re-
served.

Each time a label is found at the beginning of a line, it is placed in the symbol table along with the current
value of the location counter. Symbols that are defined using equate directives (EQUSs) are placed in the symbol
table along with the "equated" value. The symbol table is saved and then used during pass two.

Pass two

During pass two, the object and listing files are created. Mnemonics are converted to opcodes and placed in the
output files. Operands are evaluated and placed after the instruction opcodes. Where symbols appear in the oper-
and field, their values are retrieved from the symbol table (created during pass one) and used in calculating the
correct data or addresses for the instructions.

Since two passes are performed, the source program may use "forward references", that is, use a symbol be-
fore it is defined. This would occur, for example, in branching ahead in a program.
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The object file, if it is absolute, contains only the binary bytes (00H-OFH) of the machine language program.
A relocatable object file will also contain a sysmbol table and other information required for linking and locating.
The listing file contains ASCII text codes (02H-7EH) for both the source program and the hexadecimal bytes in
the machine language program.

A good demonstration of the distinction between an object file and a listing file is to display each on the host
computer's CRT display (using, for example, the TYPE command on MS-DOS systems). The listing file clearly
displays, with each line of output containing an address, opcode, and perhaps data, followed by the program state-
ment from the source file. The listing file displays properly because it contains only ASCII text codes. Displaying
the object file is a problem, however. The output will appear as "garbage", since the object file contains binary
codes of an 8051 machine language program, rather than ASCII text codes.

ASSEMBLY LANGUAGE PROGRAM FORMAT

Assembly language programs contain the following:

Machine instructions

Assembler directives

Assembler controls

Comments

Machine instructions are the familiar mnemonics of executable instructions (e.g., ANL). Assembler directives
are instructions to the assembler program that define program structure, symbols, data, constants, and so on (e.g.,
ORG). Assembler controls set assembler modes and direct assembly flow (e.g., $TITLE). Comments enhance the
readability of programs by explaining the purpose and operation of instruction sequences.

Those lines containing machine instructions or assembler directives must be written following specific rules
understood by the assembler. Each line is divided into "fields" separated by space or tab characters. The general
format for each line is as follows:

[label:] mnemonic [operand] [, operand] [...1 [;commernt]

Only the mnemonic field is mandatory. Many assemblers require the label field, if present, to begin on the left in
column 1, and subsequent fields to be separated by space or tab charecters. With ASM51, the label field needn't
begin in column 1 and the mnemonic field needn't be on the same line as the label field. The operand field must,
however, begin on the same line as the mnemonic field. The fields are described below.

Label Field

A label represents the address of the instruction (or data) that follows. When branching to this instruction, this la-
bel is usded in the operand field of the branch or jump instruction (e.g., SIMP SKIP).

Whereas the term "label™ always represents an address, the term "symbol™ is more general. Labels are one
type of symbol and are identified by the requirement that they must terminate with a colon(:). Symbols are as-
signed values or attributes, using directives such as EQU, SEGMENT, BIT, DATA, etc. Symbols may be ad-
dresses, data constants, names of segments, or other constructs conceived by the programmer. Symbols do not
terminate with a colon. In the example below, PAR is a symbol and START is a label (which is a type of symbol).

PAR EQU 500 ;"PAR" IS ASYMBOL WHICH
;REPRESENTS THE VALUE 500
START: MOV A, #OFFH ;"START" IS ALABEL WHICH

;REPRESENTS THE ADDRESS OF
;THE MOV INSTRUCTION

A symbol (or label) must begin with a letter, question mark, or underscore (_); must be followed by letters,
digit, "?", or "_"; and can contain up to 31 characters. Symbols may use upper- or lowercase characters, but they
are treated the same. Reserved words (mnemonics, operators, predefined symbols, and directives) may not be
used.
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Mnemonic Field

Intruction mnemonics or assembler directives go into mnemonic field, which follows the label field. Examples of
instruction mnemonics are ADD, MOV, DIV, or INC. Examples of assembler directives are ORG, EQU, or DB.

Operand Field

The operand field follows the mnemonic field. This field contains the address or data used by the instruction. A
label may be used to represent the address of the data, or a symbol may be used to represent a data constant. The
possibilities for the operand field are largely dependent on the operation. Some operations have no operand (e.g.,
the RET instruction), while others allow for multiple operands separated by commas. Indeed, the possibilties for
the operand field are numberous, and we shall elaborate on these at length. But first, the comment field.

Comment Field

Remarks to clarify the program go into comment field at the end of each line. Comments must begin with a semi-
colon (;). Each lines may be comment lines by beginning them with a semicolon. Subroutines and large sections
of a program generally begin with a comment block—serveral lines of comments that explain the general proper-
ties of the section of software that follows.

Special Assembler Symbols

Special assembler symbols are used for the register-specific addressing modes. These include A, RO through R7,
DPTR, PC, C and AB. In addition, a dollar sign ($) can be used to refer to the current value of the location coun-
ter. Some examples follow.

SETB C
INC DPTR
JNB T, $

The last instruction above makes effective use of ASM51's location counter to avoid using a label. It could also be
written as
HERE: JNB Tl , HERE

Indirect Address

For certain instructions, the operand field may specify a register that contains the address of the data. The com-
mercial "at" sign (@) indicates address indirection and may only be used with R0, R1, the DPTR, or the PC, de-
pending on the instruction. For example,

ADD A, @RO

MOVC A, @A+PC

The first instruction above retrieves a byte of data from internal RAM at the address specified in RO. The second
instruction retrieves a byte of data from external code memory at the address formed by adding the contents of the
accumulator to the program counter. Note that the value of the program counter, when the add takes place, is the
address of the instruction following MOVC. For both instruction above, the value retrieved is placed into the ac-
cumulator.

Immediate Data

Instructions using immediate addressing provide data in the operand field that become part of the instruction. Im-
mediate data are preceded with a pound sign (#). For example,
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CONSTANT EQU 100
MOV A, #OFEH
ORL 40H,  #CONSTANT

All immediate data operations (except MOV DPTR #data) require eight bits of data. The immediate data are
evaluated as a 16-bit constant, and then the low-byte is used. All bits in the high-byte must be the same (00H or
FFH) or the error message "value will not fit in a byte" is generated. For example, the following instructions are
syntactically correct:

MOV A, #0FFOOH
MOV A, #00FFH
But the following two instructions generate error messages:
MOV A, #OFEOOH
MOV A, #01FFH

If signed decimal notation is used, constants from -256 to +255 may also be used. For example, the follow-
ing two instructions are equivalent (and syntactically correct):
MOV A, #-256
MOV A, #0FFOOH

Both instructions above put 00H into accumulator A.

Data Address

Many instructions access memory locations using direct addressing and require an on-chip data memory address
(00H to 7FH) or an SFR address (80H to OFFH) in the operand field. Predefined symbols may be used for the
SFR addresses. For example,

MOV A, 45H
MOV A, SBUF :SAME AS MOV A, 99H
Bit Address

One of the most powerful features of the 8051 is the ability to access individual bits without the need for masking
operations on bytes. Instructions accessing bit-addressable locations must provide a bit address in internal data
memory (00h to 7FH) or a bit address in the SFRs (80H to OFFH).

There are three ways to specify a bit address in an instruction: (a) explicitly by giving the address, (b) using
the dot operator between the byte address and the bit position, and (c) using a predefined assembler symbol. Some
examples follow.

SETB OE7H :EXPLICIT BIT ADDRESS
SETB ACC.7 ;DOT OPERATOR (SAME AS ABOVE)
JNB TI, $ STI" 1S APRE-DEFINED SYMBOL
INB 99H, $ :(SAME AS ABOVE)

Code Address

A code address is used in the operand field for jump instructions, including relative jumps (SJMP and conditional
jumps), absolute jumps and calls (ACALL, AJMP), and long jumps and calls (LJIMP, LCALL).
The code address is usually given in the form of a label.

ASMS51 will determine the correct code address and insert into the instruction the correct 8-bit signed offset,
11-bit page address, or 16-bit long address, as appropriate.
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Generic Jumps and Calls

ASMS51 allows programmers to use a generic JMP or CALL mnemonic. "JMP" can be used instead of SIMP,
AJMP or LIMP; and "CALL" can be used instead of ACALL or LCALL. The assembler converts the generic
mnemonic to a "real" instruction following a few simple rules. The generic mnemonic converts to the short form
(for JMP only) if no forward references are used and the jump destination is within -128 locations, or to the ab-
solute form if no forward references are used and the instruction following the JMP or CALL instruction is in the
same 2K block as the destination instruction. If short or absolute forms cannot be used, the conversion is to the
long form.

The conversion is not necessarily the best programming choice. For example, if branching ahead a few in-
strucions, the generic JMP will always convert to LIMP even though an SIMP is probably better. Consider the
following assembled instructions sequence using three generic jumps.

LOC OBJ LINE  SOURCE

1234 1 ORG 1234H
1234 04 2 START: INC A
1235 80FD 3 JMP START ;ASSEMBLES AS SIMP
12FC 4 ORG START + 200
12FC 4134 5 JMP START ;ASSEMBLES AS AJMP
12FE 021301 6 JMP FINISH ;ASSEMBLES AS LIMP
1301 04 7 FINISH: INC A

8 END

The first jJump (line 3) assembles as SIMP because the destination is before the jump (i.e., no forward reference)
and the offset is less than -128. The ORG directive in line 4 creates a gap of 200 locations between the label
START and the second jump, so the conversion on line 5 is to AJMP because the offset is too great for SIMP.
Note also that the address following the second jump (12FEH) and the address of START (1234H) are within the
same 2K page, which, for this instruction sequence, is bounded by 1000H and 17FFH. This criterion must be met
for absolute addressing. The third jump assembles as LIMP because the destination (FINISH) is not yet defined
when the jump is assembled (i.e., a forward reference is used). The reader can verify that the conversion is as
stated by examining the object field for each jump instruction.

ASSEMBLE-TIME EXPRESSION EVALUATION

Values and constants in the operand field may be expressed three ways: (a) explicitly (e.g.,0EFH), (b) with a pre-
defined symbol (e.g., ACC), or (c) with an expression (e.g.,2 + 3). The use of expressions provides a powerful
technique for making assembly language programs more readable and more flexible. When an expression is used,
the assembler calculates a value and inserts it into the instruction.
All expression calculations are performed using 16-bit arithmetic; however, either 8 or 16 bits are inserted

into the instruction as needed. For example, the following two instructions are the same:

MOV DPTR, #04FFH +3

MOV DPTR, #0502H ;ENTIRE 16-BIT RESULT USED

If the same expression is used in a "MOV A #data" instruction, however, the error message "value will not fit in a
byte" is generated by ASM51. An overview of the rules for evaluateing expressions follows.
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Number Bases

The base for numeric constants is indicated in the usual way for Intel microprocessors. Constants must be fol-
lowed with "B" for binary, "O" or "Q" for octal, "D" or nothing for decimal, or "H" for hexadecimal. For example,
the following instructions are the same:

MOV A, #15H
MOV A, #1111B
MOV A, #0FH
MOV A, #17Q
MOV A, #15D

Note that a digit must be the first character for hexadecimal constants in order to differentiate them from labels (i.e.,
"0A5H" not "A5H").

Charater Strings

Strings using one or two characters may be used as operands in expressions. The ASCII codes are converted to the

binary equivalent by the assembler. Character constants are enclosed in single quotes (*). Some examples follow.
CINE A, #'Q,AGAIN

SUBB A, #0 ;CONVERT ASCII DIGIT TO BINARY DIGIT
MOV  DPTR, #'AB'
MOV  DPTR, #4142H ;SSAME AS ABOVE

Arithmetic Operators
The arithmetic operators are

+ addition

- subtraction

* multiplication
/ division

MOD  modulo (remainder after division)

For example, the following two instructions are same:
MOV A, 10+10H
MOV A, #1AH

The following two instructions are also the same:
MOV A, #25MOD7
MOV A, #4

Since the MOD operator could be confused with a symbol, it must be seperated from its operands by at least one
space or tab character, or the operands must be enclosed in parentheses. The same applies for the other operators
composed of letters.

Logical Operators

The logical operators are
OR logical OR
AND logical AND
XOR logical Exclusive OR
NOT logical NOT (complement)
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The operation is applied on the corresponding bits in each operand. The operator must be separated from the op-
erands by space or tab characters. For example, the following two instructions are the same:

MOV A #'9 AND OFH

MOV A #9

The NOT operator only takes one operand. The following three MOV instructions are the same:
THREE EQU 3
MINUS THREE EQU -3

MOV A, # (NOT THREE) + 1
MOV A, #MINUS_THREE
MOV A, #11111101B

Special Operators

The sepcial operators are
SHR shift right
SHL shift left
HIGH  high-byte
LOW  low-byte
0 evaluate first

For example, the following two instructions are the same:
MOV A /#8 SHL 1
MOV A #10H

The following two instructions are also the same:
MOV A #HIGH 1234H
MOV A #12H

Relational Operators

When a relational operator is used between two operands, the result is alwalys false (0000H) or true (FFFFH).
The operators are

EQ = equals

NE <> not equals

LT < less than

LE <= less than or equal to
GT > greater than

GE >= greater than or equal to

Note that for each operator, two forms are acceptable (e.g., "EQ" or "="). In the following examples, all relational
tests are "true":

MOV A /#5=5

MOV  A#5NE4

MOV  A#'X' LT 'Z

MOV  A#'X >= X

MOV  A#$>0

MOV  A#100 GE 50
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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
8AND 7 0000H
NOT 1 FFFEH
'A' SHL 8 4100H
LOW 65535 00FFH
B8+1)*2 0012H
5EQ4 0000H
'‘A' LT 'B' FFFFH
3 <=3 FFFFHSss

A practical example that illustrates a common operation for timer initialization follows: Put -500 into Timer 1 reg-
isters TH1 and TL1. In using the HIGH and LOW operators, a good approach is
VALUE EQU -500
MOV  TH1, #HIGH VALUE
MOV  TL1, #LOW VALUE
The assembler converts -500 to the corresponding 16-bit value (FEOCH); then the HIGH and LOW operators ex-
tract the high (FEH) and low (OCH) bytes. as appropriate for each MOV instruction.

Operator Precedence
The precedence of expression operators from highest to lowest is

0

HIGH LOW

* [ MOD SHL SHR

+ -

EQ NE LT LE GT GE = <> < <= > >=
NOT

AND

OR XOR

When operators of the same precedence are used, they are evaluated left to right.

Examples:
Expression Value
HIGH ('A' SHL 8) 0041H
HIGH 'A'SHL38 0000H
NOT 'A'-1 FFBFH
‘A" OR 'A'SHL 8 4141H
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ASSEMBLER DIRECTIVES

Assembler directives are instructions to the assembler program. They are not assembly language instructions ex-
ecutable by the target microprocessor. However, they are placed in the mnemonic field of the program. With the
exception of DB and DW, they have no direct effect on the contents of memory.

ASM51 provides several catagories of directives:

Assembler state control (ORG, END, USING)

Symbol definition (SEGMENT, EQU, SET, DATA, IDATA, XDATA, BIT, CODE)
Storage initialization/reservation (DS, DBIT, DB, DW)

Program linkage (PUBLIC, EXTRN,NAME)

Segment selection (RSEG, CSEG, DSEG, ISEG, ESEG, XSEQG)

Each assembler directive is presented below, ordered by catagory.

Assembler State Control
ORG (Set Origin) The format for the ORG (set origin) directive is
ORG expression
The ORG directive alters the location counter to set a new program origin for statements that follow. A label is
not permitted. Two examples follow.

ORG 100H ;SET LOCATION COUNTER TO 100H
ORG ($ + 1000H) AND OFOOH ;SET TO NEXT 4K BOUNDARY

The ORG directive can be used in any segment type. If the current segment is absolute, the value will be an abso-
lute address in the current segment. If a relocatable segment is active, the value of the ORG expression is treated
as an offset from the base address of the current instance of the segment.

End The format of the END directive is
END

END should be the last statement in the source file. No label is permitted and nothing beyond the END statement
is processed by the assembler.

Using The format of the END directive is
USING expression

This directive informs ASM51 of the currently active register bank. Subsequent uses of the predefined symbolic
register addresses ARO to AR7 will convert to the appropriate direct address for the active register bank. Consider
the following sequence:

USING 3
PUSH AR7
USING 1
PUSH AR7

The first push above assembles to PUSH 1FH (R7 in bank 3), whereas the second push assembles to PUSH OFH
(R7 in bank 1).

Note that USING does not actually switch register banks; it only informs ASM51 of the active bank. Execut-
ing 8051 instructions is the only way to switch register banks. This is illustrated by modifying the example above
as follows:
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MOV  PSW, #00011000B ;SELECT REGISTER BANK 3
USING 3

PUSH AR7 ;ASSEMBLE TO PUSH 1FH
MOV  PSW, #00001000B ;SELECT REGISTER BANK 1
USING 1

PUSH AR7 ;ASSEMBLE TO PUSH OFH

Symbol Definition

The symbol definition directives create symbols that represent segment, registers, numbers, and addresses. None
of these directives may be preceded by a label. Symbols defined by these directives may not have been previously
defined and may not be redefined by any means. The SET directive is the only exception. Symbol definiton direc-
tives are described below.

Segment The format for the SEGMENT directive is shown below.
symbol SEGMENT segment_type

The symbol is the name of a relocatable segment. In the use of segments, ASM51 is more complex than conven-
tional assemblers, which generally support only "code™ and "data" segment types. However, ASM51 defines addi-
tional segment types to accommodate the diverse memory spaces in the 8051. The following are the defined 8051
segment types (memory spaces):

CODE (the code segment)

XDATA (the external data space)

DATA (the internal data space accessible by direct addressing, 00H-07H)

IDATA (the entire internal data space accessible by indirect addressing, 00H-07H)
BIT (the bit space; overlapping byte locations 20H-2FH of the internal data space)

For example, the statement
EPROM SEGMENT CODE

declares the symbol EPROM to be a SEGMENT of type CODE. Note that this statement simply declares what
EPROM is. To actually begin using this segment, the RSEG directive is used (see below).

EQU (Equate) The format for the EQU directive is
Symbol EQU expression

The EQU directive assigns a numeric value to a specified symbol name. The symbol must be a valid symbol
name, and the expression must conform to the rules described earlier.
The following are examples of the EQU directive:

N27 EQU 27 ;SET N27 TO THE VALUE 27
HERE EQU $ ;SET "HERE" TO THE VALUE OF
;THE LOCATION COUNTER
CR EQU ODH ;SET CR (CARRIAGE RETURN) TO ODH
MESSAGE: DB 'This is a message'
LENGTH EQU $ - MESSAGE ;"LENGTH" EQUALS LENGTH OF "MESSAGE"
Other Symbol Definition Directives The SET directive is similar to the EQU directive except the

symbol may be redefined later, using another SET directive.
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The DATA, IDATA, XDATA, BIT, and CODE directives assign addresses of the corresponding segment type
to a symbol. These directives are not essential. A similar effect can be achieved using the EQU directive; if used,
however, they evoke powerful type-checking by ASM51. Consider the following two directives and four instruc-

tions:
FLAG1 EQU 05H
FLAG2 BIT 05H
SETB FLAG1
SETB FLAG2

MOV  FLAGL, #0
MOV  FLAG2, #0

The use of FLAG?2 in the last instruction in this sequence will generate a "data segment address expected™ error
message from ASM51. Since FLAG?2 is defined as a bit address (using the BIT directive), it can be used in a set
bit instruction, but it cannot be used in a move byte instruction. Hence, the error. Even though FLAGI represents
the same value (05H), it was defined using EQU and does not have an associated address space. This is not an
advantage of EQU, but rather, a disadvantage. By properly defining address symbols for use in a specific memory
space (using the directives BIT, DATA, XDATA ect.), the programmer takes advantage of ASM51's powerful
type-checking and avoids bugs from the misuse of symbols.

Storage Initialization/Reservation

The storage initialization and reservation directives initialize and reserve space in either word, byte, or bit units.
The space reserved starts at the location indicated by the current value of the location counter in the currently ac-
tive segment. These directives may be preceded by a label. The storage initialization/reservation directives are
described below.

DS (Define Storage) ~ The format for the DS (define storage) directive is
[label:] DS expression

The DS directive reserves space in byte units. It can be used in any segment type except BIT. The expression
must be a valid assemble-time expression with no forward references and no relocatable or external references.
When a DS statement is encountered in a program, the location counter of the current segment is incremented by
the value of the expression. The sum of the location counter and the specified expression should not exceed the
limitations of the current address space.

The following statement create a 40-byte buffer in the internal data segment:

DSEG AT 30H ;PUT IN DATA SEGMENT (ABSOLUTE, INTERNAL)
LENGTH EQU 40
BUFFER: DS LENGRH ;40 BYTES RESERVED

The label BUFFER represents the address of the first location of reserved memory. For this example, the buffer
begins at address 30H because "AT 30H" is specified with DSEG. The buffer could be cleared using the following
instruction sequence:

MOV  R7, #LENGTH

MOV RO, #BUFFER
LOOP: MOV  @RO, #0

DINZ R7, LOOP

(continue)
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To create a 1000-byte buffer in external RAM starting at 4000H, the following directives could be used:

XSTART EQU 4000H
XLENGTH EQU 1000

XSEG AT  XSTART
XBUFFER: DS XLENGTH

This buffer could be cleared with the following instruction sequence:

MOV DPTR, #XBUFFER
LOOP: CLR A
MOVX @DPTR, A

INC DPTR

MOV A, DPL

CINE A, #LOW (XBUFFER + XLENGTH + 1), LOOP
MOV A, DPH

CINE A, #HIGH (XBUFFER + XLENGTH + 1), LOOP
(continue)

This is an excellent example of a powerful use of ASM51's operators and assemble-time expressions. Since an
instruction does not exist to compare the data pointer with an immediate value, the operation must be fabricated
from available instructions. Two compares are required, one each for the high- and low-bytes of the DPTR. Fur-
thermore, the compare-and-jump-if-not-equal instruction works only with the accumulator or a register, so the
data pointer bytes must be moved into the accumulator before the CINE instruction. The loop terminates only
when the data pointer has reached XBUFFER + LENGTH + 1. (The "+1" is needed because the data pointer is
incremented after the last MOV X instruction.)

DBIT The format for the DBIT (define bit) directive is,
[label:] DBIT  expression

The DBIT directive reserves space in bit units. It can be used only in a BIT segment. The expression must be a
valid assemble-time expression with no forward references. When the DBIT statement is encountered in a pro-
gram, the location counter of the current (BIT) segment is incremented by the value of the expression. Note that
in a BIT segment, the basic unit of the location counter is bits rather than bytes. The following directives creat

three flags in a absolute bit segment:

BSEG ;BIT SEGMENT (ABSOLUTE)
KEFLAG: DBIT 1 ;KEYBOARD STATUS
PRFLAG: DBIT 1 ;PRINTER STATUS
DKFLAG: DBIT 1 ;DISK STATUS

Since an address is not specified with BSEG in the example above, the address of the flags defined by DBIT
could be determined (if one wishes to to so) by examining the symbol table in the .LST or .M51 files. If the defi-
nitions above were the first use of BSEG, then KBFLAG would be at bit address 00H (bit 0 of byte address 20H).
If other bits were defined previously using BSEG, then the definitions above would follow the last bit defined.

DB (Define Byte) The format for the DB (define byte) directive is,
[label:] DB expression [, expression] [...]

The DB directive initializes code memory with byte values. Since it is used to actually place data constants in
code memory, a CODE segment must be active. The expression list is a series of one or more byte values (each of
which may be an expression) separated by commas.
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The DB directive permits character strings (enclosed in single quotes) longer than two characters as long as they
are not part of an expression. Each character in the string is converted to the corresponding ASCII code. If a label
is used, it is assigned the address of th first byte. For example, the following statements

CSEG AT 0100H

SQUARES: DB 0,1,4,9,16,25 ;SQUARES OF NUMBERS 0-5
MESSAGE: DB 'Login:', 0 ;NULL-TERMINATED CHARACTER STRING
When assembled, result in the following hexadecimal memory assignments for external code memory:
Address Contents
0100 00
0101 01
0102 04
0103 09
0104 10
0105 19
0106 4C
0107 6F
0108 67
0109 69
010A 6E
010B 3A
010C 00

DW (Define Word) The format for the DW (define word) directive is
[label:] DwW expression [, expression] [...]

The DW directive is the same as the DB directive except two memory locations (16 bits) are assigned for each
data item. For example, the statements

CSEG AT 200H
Dw $,'A’, 1234H, 2, 'BC'

result in the following hexadecimal memory assignments:

Address Contents
0200 02
0201 00
0202 00
0203 41
0204 12
0205 34
0206 00
0207 02
0208 42
0209 43

Program Linkage

Program linkage directives allow the separately assembled modules (files) to communicate by permitting inter-
module references and the naming of modules. In the following discussion, a "module” can be considered a "file."”
(In fact, a module may encompass more than one file.)
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Public The format for the PUBLIC (public symbol) directive is
PUBLIC symbol [, symbol] [...]

The PUBLIC directive allows the list of specified symbols to known and used outside the currently assembled
module. A symbol declared PUBLIC must be defined in the current module. Declaring it PUBLIC allows it to be
referenced in another module. For example,

PUBLIC  INCHAR, OUTCHR, INLINE, OUTSTR

Extrn The format for the EXTRN (external symbol) directive is
EXTRN segment_type (symbol [, symbol] [...],...)

The EXTRN directive lists symbols to be referenced in the current module that are defined in other modules. The
list of external symbols must have a segment type associated with each symbol in the list. (The segment types are
CODE, XDATA, DATA, IDATA, BIT, and NUMBER. NUMBER s a type-less symbol defined by EQU.) The
segment type indicates the way a symbol may be used. The information is important at link-time to ensure sym-
bols are used properly in different modules.

The PUBLIC and EXTRN directives work together. Consider the two files, MAIN.SRC and MESSAGES.
SRC. The subroutines HELLO and GOOD_BYE are defined in the module MESSAGES but are made available
to other modules using the PUBLIC directive. The subroutines are called in the module MAIN even though they
are not defined there. The EXTRN directive declares that these symbols are defined in another module.

MAIN.SRC:

EXTRN CODE (HELLO, GOOD_BYE)

éALL HELLO

éALL GOOD_BYE

END
MESSAGES.SRC:

PUBLIC HELLO, GOOD_BYE
HELLO: &)Iegin subroutine)

RET

GOOD_BYE: (begin subroutine)
RET
END
Neither MAIN.SRC nor MESSAGES.SRC is a complete program; they must be assembled separately and
linked together to form an executable program. During linking, the external references are resolved with correct

addresses inserted as the destination for the CALL instructions.

Name The format for the NAME directive is
NAME module_name
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All the usual rules for symbol names apply to module names. If a name is not provided, the module takes on
the file name (without a drive or subdirectory specifier and without an extension). In the absence of any use of
the NAME directive, a program will contain one module for each file. The concept of "modules," therefore, is
somewhat cumbersome, at least for relatively small programming problems. Even programs of moderate size (en-
compassing, for example, several files complete with relocatable segments) needn't use the NAME directive and
needn't pay any special attention to the concept of "modules." For this reason, it was mentioned in the definition
that a module may be considered a "file," to simplify learning ASM51. However, for very large programs (several
thousand lines of code, or more), it makes sense to partition the problem into modules, where, for example, each
module may encompass several files containing routines having a common purpose.

Segment Selection Directives

When the assembler encounters a segment selection directive, it diverts the following code or data into the select-
ed segment until another segment is selected by a segment selection directive. The directive may select may select
a previously defined relocatable segment or optionally create and select absolute segments.

RSEG (Relocatable Segment)  The format for the RSEG (relocatable segment) directive is
RSEG segment_name

Where "segment_name" is the name of a relocatable segment previously defined with the SEGMENT directive.
RSEG is a "segment selection” directive that diverts subsequent code or data into the named segment until another
segment selection directive is encountered.

Selecting Absolute Segments RSEG selects a relocatable segment. An "absolute” segment, on the other
hand, is selected using one of the directives:

CSEG (AT address)
DSEG (AT address)
ISEG (AT address)
BSEG (AT address)
XSEG (AT address)

These directives select an absolute segment within the code, internal data, indirect internal data, bit, or external
data address spaces, respectively. If an absolute address is provided (by indicating "AT address"), the assembler
terminates the last absolute address segment, if any, of the specified segment type and creates a new absolute seg-
ment starting at that address. If an absolute address is not specified, the last absolute segment of the specified type
is continuted. If no absolute segment of this type was previously selected and the absolute address is omitted, a
new segment is created starting at location 0. Forward references are not allowed and start addresses must be ab-
solute.

Each segment has its own location counter, which is always set to 0 initially. The default segment is an ab-
solute code segment; therefore, the initial state of the assembler is location 0000H in the absolute code segment.
When another segment is chosen for the first time, the location counter of the former segment retains the last
active value. When that former segment is reselected, the location counter picks up at the last active value. The
ORG directive may be used to change the location counter within the currently selected segment.

ASSEMBLER CONTROLS

Assembler controls establish the format of the listing and object files by regulating the actions of ASM51. For the
most part, assembler controls affect the look of the listing file, without having any affect on the program itself.
They can be entered on the invocation line when a program is assembled, or they can be placed in the source file.
Assembler controls appearing in the source file must be preceded with a dollor sign and must begin in column 1.
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There are two categories of assembler controls: primary and general. Primary controls can be placed in the
invocation line or at the beginnig of the source program. Only other primary controls may precede a primary con-

trol. General controls may be placed anywhere in the source program.

LINKER OPERATION

In developing large application programs, it is common to divide tasks into subprograms or modules containing
sections of code (usually subroutines) that can be written separately from the overall program. The term "modu-
lar programming" refers to this programming strategy. Generally, modules are relocatable, meaning they are not
intended for a specific address in the code or data space. A linking and locating program is needed to combine the
modules into one absolute object module that can be executed.

Intel's RL51 is a typical linker/locator. It processes a series of relocatable object modules as input and creates
an executable machine language program (PROGRAM, perhaps) and a listing file containing a memory map and
symbol table (PROGRAM.M51). This is illustrated in following figure.

FILE3.OBJ PROGRAM.ABS
FILE2.0BJ
FILE1.0BJ

PROGRAM.MAP

Legend
QO Utility program
[ User file

Linker operation

As relocatable modules are combined, all values for external symbols are resolved with values inserted into
the output file. The linker is invoked from the system prompt by

RL51  input_list [TO output file] [location_controls]

The input_list is a list of relocatable object modules (files) separated by commas. The output_list is the name
of the output absolute object module. If none is supplied, it defaults to the name of the first input file without any
suffix. The location_controls set start addresses for the named segments.

For example, suppose three modules or files (MAIN.OBJ, MESSAGES.OBJ, and SUBROUTINES.OBJ) are
to be combined into an executable program (EXAMPLE), and that these modules each contain two relocatable
segments, one called EPROM of type CODE, and the other called ONCHIP of type DATA. Suppose further that
the code segment is to be executable at address 4000H and the data segment is to reside starting at address 30H (in
internal RAM). The following linker invocation could be used:

RS51 MAIN.OBJ, MESSAGES.OBJ, SUBROUTINES.OBJ TO EXAMPLE & CODE
(EPROM (4000H) DATA (ONCHIP (30H))

Note that the ampersand character "&" is used as the line continuaton character.

If the program begins at the label START, and this is the first instruction in the MAIN module, then execu-
tion begins at address 4000H. If the MAIN module was not linked first, or if the label START is not at the begin-
ning of MAIN, then the program'’s entry point can be determined by examining the symbol table in the listing file
EXAMPLE.M51 created by RL51. By default, EXAMPLE.M51 will contain only the link map. If a symbol table
is desired, then each source program must have used the SDEBUG control. The following table shows the assem-
bler controls supported by ASM51.

424 r i S TR TR AT SHL: 0513-5501 2928 / 2929 / 2966 f£3: 0513-5501 2969 / 2956 / 2947



STC90C58AD £ 41l ¥ F Wi e

B 75 3 www.STCMCU.com

AR SZFFQQ: 800003751

STC — 2Bk KI¥18051 . F WLk it /A 7]

Assembler controls supported by ASM51

PRIMARY/
NAME GENERAL DEFAULT ABBREV. MEANING
DATE (date) P DATE() DA  |Place string in header (9 char. max.)
DEBUG P NODEBUG DB  |Outputs debug symbol information to object file
EJECT G not applicable EJ Continue listing on next page
ERRORPRINT P NOERRORPRINT EP Designates a file to receive error messages in addition to the
(file) listing file (defauts to console)
NOERRORPRINT P NOERRORPRINT NOEP |Designates that error messages will be printed in listing file
only
GEN G GENONLY GO List only the fully expanded source as if all lines generated
by a macro call were already in the source file
GENONLY G GENONLY NOGE |List only the original source text in the listing file
INCLUED(file) G not applicable IC Designates a file to be included as part of the program
LIST G LIST LI Print subsequent lines of source code in listing file
NOLIST G LIST NOLI |Do not print subsequent lines of source code in lisitng file
MACRO P MACRO(50) MR  |Evaluate and expand all macro calls. Allocate percentage of
(men_precent) free memory for macro processing
NOMACRO P MACRO(50) NOMR |Do not evalutate macro calls
MOD51 P MOD51 MO  |Recognize the 8051-specific predefined special function
registers
NOMOD51 P MOD51 NOMO (Do not recognize the 8051-specific predefined special
function registers
OBJECT(file) P OBJECT(source.OBJ) 0J Designates file to receive object code
NOOBJECT P OBJECT(source.OBJ)| NOOJ |Designates that no object file will be created
PAGING P PAGING Pl Designates that listing file be broken into pages and each
will have a header
NOPAGING P PAGING NOPI |Designates that listing file will contain no page breaks
PAGELENGTH P PAGELENGT(60) PL Sets maximun number of lines in each page of listing file
(N) (range=10 to 65536)
PAGE WIDTH (N) P PAGEWIDTH(120) PW  |Set maximum number of characters in each line of listing
file (range = 72 to 132)
PRINT(file) P PRINT(source.LST) PR Designates file to receive source listing
NOPRINT P PRINT(source.LST) [ NOPR |Designates that no listing file will be created
SAVE G not applicable SA  |Stores current control settings from SAVE stack
RESTORE G not applicable RS Restores control settings from SAVE stack
REGISTERBANK P REGISTERBANK(0) RB Indicates one or more banks used in program module
(rb....)
NOREGISTER- P REGISTERBANK(0)| NORB |Indicates that no register banks are used
BANK
SYMBOLS P SYMBOLS SB Creates a formatted table of all symbols used in program
NOSYMBOLS P SYMBOLS NOSB [Designates that no symbol table is created
TITLE(string) G TITLE() TT Places a string in all subsequent page headers (max.60
characters)
WORKFILES P same as source 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
JNC GREATER_THAN
The CINE instruction subtracts 5BH (i.e., "Z" + 1) from the content of A and sets or clears the carry flag accord-
ingly. CINE leaves C=1 for accumulator values 00H up to and including 5AH. (Note: 5AH-5BH<O0, therefore
C=1, but 5BH-5BH=0, therefore C=0.) Jumping to GREATER_THAN on the condition "not carry" correctly
jumps for accumulator values 5BH, 5CH, 5DH, and so on, up to FFH. Once details such as these are worked out,
they can be simplified by inventing an appropriate mnemonic, defining a macro, and using the macro instead of
the corresponding instruction sequence. Here's the definition for a "jump if greater than" macro:
%*DEFINE (JGT (VALUE, LABEL))
(CINE A, #%VALUE+1, $+3  ;JGT
JNC %LABEL
)

To test if the accumulator contains an ASCII code greater than "Z," as just discussed,the macro would be called as
%JGT ('Z', GREATER_THAN)
ASM51 would expand this into

CINE A #5BH, $+3 WJGT
JNC GREATER_THAN

The JGT macro is an excellent example of a relevant and powerful use of macros. By using macros, the program-
mer benefits by using a meaningful mnemonic and avoiding messy and potentially bug-ridden details.
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Local Labels
Local labels may be used within a macro using the following format:
%*DEFINE (macro_name [(parameter_list)])

[LOCAL list_of local_labels] (macro_body)
For example, the following macro definition
%*DEFINE  (DEC_DPTR) LOCAL SKIP

(DEC  DPL 'DECREMENT DATA POINTER
MOV A, DPL
CINE A, HOFFH, %SKIP
DEC DPL
%SKIP: )

would be called as
%DEC_DPTR
and would be expanded by ASM51 into

DEC DPL ;DECREMENT DATA POINTER
MOV A, DPL

CINE A, #0FFH, SKIPOO

DEC DPH

SKIP0O0:

Note that a local label generally will not conflict with the same label used elsewhere in the source program, since
ASM51 appends a numeric code to the local label when the macro is expanded. Furthermore, the next use of the
same local label receives the next numeric code, and so on.

The macro above has a potential "side effect." The accumulator is used as a temporary holding place for
DPL. If the macro is used within a section of code that uses A for another purpose, the value in A would be lost.
This side effect probably represents a bug in the program. The macro definition could guard against this by saving
A on the stack. Here's an alternate definition for the DEC_DPTR macro:

%*DEFINE (DEC_DPTR)  LOCAL SKIP
(PUSHACC
DEC  DPL :DECREMENT DATA POINTER
MOV A, DPL
CINE A, #OFFH, %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 /0O DRIVERS
;0 = 8251 SERIAL I/0 DRIVERS

%IF (INTERNAL) THEN

(INCHAR: . ;8051 DRIVERS

OUTCHR:
) ELSE

(INCHAR: . ;8251 DRIVERS

OUTCHR:
)

In this example, the symbol INTERNAL is given the value 1 to select 1/0 subroutines for the 8051's serial port,
or the value 0 to select I/0 subroutines for an external UART, in this case the 8251. The IF macro causes ASM51
to assemble one set of drivers and skip over the other. Elsewhere in the program, the INCHAR and OUTCHR
subroutines are used without consideration for the particular hardware configuration. As long as the program as
assembled with the correct value for INTERNAL, the correct subroutine is executed.
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MisRB: CIiE=SHwIE
ADVANTAGES AND DISADVANTAGES OF 8051 C

The advantages of programming the 8051 in C as compared to assembly are:
« Offers all the benefits of high-level, structured programming languages such as C, including the ease of
writing subroutines
e 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.
e Generally generates larger machine codes
e 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 1KHz square wave on P1.0.
A solution written below in 8051 C language:

shit portbit = P110; /*Use variable portbit to refer to P1.0*/
main ()
{
TMOD =1,
while (1)
{
THO = OxFE;
TLO = 0xC;
TRO=1;
while (TFO !=1);
TRO=0;
TFO =0;
portbit = I(P1.70);
}
}
A solution written below in assembly language:
ORG 8100H
MOV  TMOD, #01H :16-bit timer mode
LOOP: MOV  THO,  #OFEH :-500 (high byte)
MOV  TLO, #0CH ;-500 (low byte)
SETB TRO :start timer
WAIT: JINB TFO, WAIT :wait for overflow
CLR TRO ;stop timer
CLR TFO ;clear timer overflow flag
CPL P1.0 ;toggle port bit
SIMP LOOP ;repeat
END
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Notice that both the assembly and C language solutions for the above example require almost the same number of
lines. However, the difference lies in the readability of these programs. The C version seems more human than as-
sembly, and is hence more readable. This often helps facilitate the human programmer's efforts to write even very
complex programs. The assembly language version is more closely related to the machine code, and though less
readable, often results in more compact machine code. As with this example, the resultant machine code from the
assembly version takes 83 bytes while that of the C version requires 149 bytes, an increase of 79.5%!

The human programmer's choice of either high-level C language or assembly language for talking to the
8051, whose language is machine language, presents an interesting picture, as shown in following figure.

Human language » C (high-level) language
Eg. English, Malay, Chinese — Eg. for (x=0; x<9; x++)...
Y

Complier

| Assembly language
- Eg. MOV, ADD, SUB

Machine language
Eg. 10011101 0101010101 | 4 Assembler | |

Conversion between human, high-level, assembly, and machine language
8051 C COMPILERS

We saw in the above figure that a complier is needed to convert programs written in 8051 C language into ma-
chine language, just as an assembler is needed in the case of programs written in assembly language. A complier
basically acts just like an assembler, except that it is more complex since the difference between C and machine
language is far greater than that between assembly and machine language. Hence the complier faces a greater task
to bridge that difference.

Currently, there exist various 8051 C complier, which offer almost similar functions. All our examples and
programs have been compiled and tested with Keil's p Vision 2 IDE by Keil Software, an integrated 8051 pro-
gram development envrionment that includes its C51 cross compiler for C. A cross compiler is a compiler that
normally runs on a platform such as IBM compatible PCs but is meant to compile programs into codes to be run
on other platforms such as the 8051.

DATATYPES

8051 C is very much like the conventional C language, except that several extensions and adaptations have been
made to make it suitable for the 8051 programming environment. The first concern for the 8051 C programmer is
the data types. Recall that a data type is something we use to store data. Readers will be familiar with the basic C
data types such as int, char, and float, which are used to create variables to store integers, characters, or floating-
points. In 8051 C, all the basic C data types are supported, plus a few additional data types meant to be used spe-
cifically with the 8051.

The following table gives a list of the common data types used in 8051 C. The ones in bold are the specific
8051 extensions. The data type bit can be used to declare variables that reside in the 8051's bit-addressable loca-
tions (namely byte locations 20H to 2FH or bit locations 00H to 7FH). Obviously, these bit variables can only
store bit values of either 0 or 1. As an example, the following C statement:

bit flag =0;
declares a bit variable called flag and initializes it to O.
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Data types used in 8051 C language

Data Type Bits | Bytes [Value Range

bit 1 Otol

signed char 8 1 |[-128to +127

unsigned char 8 1 |0to255

enum 16 2 |-32768 to +32767

signed short 16 2 |-32768 to +32767

unsigned short 16 2 |0to 65535

signed int 16 2 |-32768 to +32767

unsigned int 16 2 |0to 65535

signed long 32 4 |-2,147,483,648 to +2,147,483,647
unsigned long 32 4 |0to 4,294,967,295

float 32 4 |+1.175494E-38 to +3.402823E+38
shit 1 Otol

sfr 8 1 |0to 255

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:

shit P = 0xDO;

declares the sbit variable P and specifies that it refers to bit address DOH, which is really the LSB of the PSW
SFR. Notice the difference here in the usage of the assignment ("=") operator. In the context of sbit declarations,
it indicatess what address the sbit variable resides in, while in bit declarations, it is used to specify the initial
value of the bit variable.

Besides directly assigning a bit address to an sbit variable, we could also use a previously defined sfr vari-

able as the base address and assign our sbit variable to refer to a certain bit within that sfr. For example:

sfr PSW = 0xDO0;
shit P = 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:

shit P =0xD0 " 0;
Meanwhile, the sfr data type is used to declare byte (8-bit) variables that are associated with SFRs. The
statement:
sfr IE = 0xAS;

declares an sfr variable IE that resides at byte address A8H. Recall that this address is where the Interrupt Enable
(IE) SFR is located; therefore, the sfr data type is just a means to enable us to assign names for SFRs so that it is
easier to remember.

The sfr16 data type is very similar to sfr but, while the sfr data type is used for 8-bit SFRs, sfr16 is used for
16-bit SFRs. For example, the following statement:

sfri6 DPTR = 0x82;
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declares a 16-bit variable DPTR whose lower-byte address is at 82H. Checking through the 8051 architecture,
we find that this is the address of the DPL SFR, so again, the sfr16 data type makes it easier for us to refer to the
SFRs by name rather than address. There's just one thing left to mention. When declaring sbit, sfr, or sfr16 vari-
ables, remember to do so outside main, otherwise you will get an error.

In actual fact though, all the SFRs in the 8051, including the individual flag, status, and control bits in the
bit-addressable SFRs have already been declared in an include file, called reg51.h, which comes packaged with
most 8051 C compilers. By using reg51.h, we can refer for instance to the interrupt enable register as simply IE
rather than having to specify the address A8H, and to the data pointer as DPTR rather than 82H. All this makes
8051 C programs more human-readable and manageable. The contents of reg51.h are listed below.

/*
REG51.H
Header file for generic 8051 microcontroller.

*/
/* BYTE Register */ shit IE1 = 0x8B;
sfr PO = 0x80; shit IT1 = Ox8A;
sfr P1 = 0x90; shit IEO = 0x89;
sfr P2 = OxAO0; shit ITO = 0x88;
sfr P3 = 0xBO; *1E*/
sfr PSW = 0xDO; shit EA = OxAF;
sfr ACC = OxEQ; shit ES = OXAC;
sfr B = OxFO; shit ET1 = 0xAB;
sfr SP = 0x81; shit EX1 = OxAA;
sfr DPL = 0x82; shit ETO = OxA9;
sfr DPH = 0x83; shit EXO0 = OxAS8;
sfr PCON = 0x87; /* 1P */
sfr TCON = 0x88; shit PS = 0xBC;
sfr TMOD = 0x89; shit PT1 = 0xBB;
sfr TLO = Ox8A; shit PX1 = OxBA;
sfr TL1 = 0x8B; shit PTO = 0xB9;
sfr THO = 0x8C; shit PX0 = 0xBS;
sfr TH1 = 0x8D; /* P3*/
sfr IE = OxAS8; shit RD = 0xB7;
sfr IP = 0xBS; shit WR = 0xB6;
sfr SCON = 0x98; shit T1 = 0xB5;
sfr SBUF = 0x99; shit TO = 0xB4;
/* BIT Register */ shit INT1 = 0xB3;
/* PSW */ shit INTO = 0xB2;
shit CY = 0xD7; shit TXD = 0xB1;
shit AC = 0xD6; shit RXD = 0xBO;
shit FO = 0xD5; /* SCON */
shit RS1 = 0xD4; shit SMO = Ox9F;
shit RSO = 0xD3; shit SM1 = 0x9E;
shit ov = 0xD2; shit SM2 = 0x9D;
shit p = 0xDO; shit REN = 0x9C;
/* TCON */ shit TB8 = 0x9B;
shit TF1 = Ox8F; shit RB8 = O0x9A;
shit TR1 = 0x8E; shit TI = 0x99;
shit TFO = 0x8D; shit RI = 0x98;
shit 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 numil;
bit bdata numbit;
unsigned int  xdata num2;

The first statement creates a signed int variable num1 that resides in inernal data memory (00H to 7FH). The next
line declares a bit variable numbit that is to reside in the bit-addressable memory locations (byte addresses 20H
to 2FH), also known as bdata. Finally, the last line declares an unsigned int variable called num2 that resides in
external data memory, xdata. Having a variable located in the directly addressable internal data memory speeds
up access considerably; hence, for programs that are time-critical, the variables should be of type data. For other
variants such as 8052 with internal data memory up to 256 bytes, the idata specifier may be used. Note however
that this is slower than data since it must use indirect addressing. Meanwhile, if you would rather have your vari-
ables reside in external memory, you have the choice of declaring them as pdata or xdata. A variable declared
to be in pdata resides in the first 256 bytes (a page) of external memory, while if more storage is required, xdata
should be used, which allows for accessing up to 64 Kbytes of external data memory.

What if when declaring a variable you forget to explicitly specify what type of memory it should reside in, or
you wish that all variables are assigned a default memory type without having to specify them one by one? In this
case, we make use of memory models. The following table lists the various memory models that you can use.

Memory models used in 8051 C language
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.

ASCI| table for decimal digits
Decimal Digit ASCII Code In Hex
30H
31H
32H
33H
34H
35H
36H
37H
38H
39H

Olo(N|o|o|RhlWIN|FL|O

To store such a table in an 8051 C program, an array could be used. An array is a group of variables of the same
data type, all of which could be accessed by using the name of the arrary along with an appropriate index.
The array to store the decimal ASCI|I table is:

int table [10] =
{0x30, 0x31, 0x32, 0x33, 0x34, 0x35, 0x36, 0x37, 0x38, 0x39};

Notice that all the elements of an array are separated by commas. To access an individul element, an index start-
ing from 0 is used. For instance, table[0] refers to the first element while table[9] refers to the last element in this
ASCII table.

STRUCTURES

Sometime it is also desired that variables of different data types but which are related to each other in some way
be grouped together. For example, the name, age, and date of birth of a person would be stored in different types
of variables, but all refer to the person's personal details. In such a case, a structure can be declared. A structure is
a group of related variables that could be of different data types. Such a structure is declared by:

struct  person {
char name;
int age;
long DOB;
3
Once such a structure has been declared, it can be used like a data type specifier to create structure variables that
have the member's name, age, and DOB. For example:

struct  person  grace = {"Grace", 22, 01311980};
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would create a structure variable grace to store the name, age, and data of birth of a person called Grace. Then in
order to access the specific members within the person structure variable, use the variable name followed by the
dot operator (.) and the member name. Therefore, grace.name, grace.age, grace.DOB would refer to Grace's name,
age, and data of birth, respectively.

POINTERS

When programming the 8051 in assembly, sometimes register such as R0, R1, and DPTR are used to store the ad-
dresses of some data in a certain memory location. When data is accessed via these registers, indirect addressing
is used. In this case, we say that RO, R1, or DPTR are used to point to the data, so they are essentially pointers.
Correspondingly in C, indirect access of data can be done through specially defined pointer variables. Point-
ers are simply just special types of variables, but whereas normal variables are used to directly store data, pointer
variables are used to store the addresses of the data. Just bear in mind that whether you use normal variables or
pointer variables, you still get to access the data in the end. It is just whether you go directly to where it is stored
and get the data, as in the case of normal variables, or first consult a directory to check the location of that data
before going there to get it, as in the case of pointer variables.
Declaring a pointer follows the format:

data_type  *pointer_name;

where
data_type refers to which type of data that the pointer is pointing to
* denotes that this is a pointer variable
pointer_name is the name of the pointer

As an example, the following declarations:

int  * numPtr
int num;
numPtr = &num;

first declares a pointer variable called numPtr that will be used to point to data of type int. The second declaration
declares a normal variable and is put there for comparison. The third line assigns the address of the num variable
to the numPtr pointer. The address of any variable can be obtained by using the address operator, &, as is used in
this example. Bear in mind that once assigned, the numPtr pointer contains the address of the num variable, not
the value of its data.

The above example could also be rewritten such that the pointer is straightaway initialized with an address
when it is first declared:

int num;
int  * numPtr = &num;

In order to further illustrate the difference between normal variables and pointer variables, consider the fol-
lowing, which is not a full C program but simply a fragment to illustrate our point:

int num=7;

int  * numPtr = &num;
printf ("%d\n", num);
printf ("%d\n", numPtr);
printf ("%d\n", &num);
printf ("%d\n", *numPtr);
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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 memaory types are explicitly specified are called typed pointers. Typed
pointers have the property that you specify in your code where the data pointed by pointers should reside. The
size of typed pointers depends on the data memory type and could be one or two bytes.

Untyped Pointers

When we do not explicitly state the data memory type when declaring pointers, we get untyped pointers, which
are generic pointers that can point to data residing in any type of memory. Untyped pointers have the advantage
that they can be used to point to any data independent of the type of memory in which the data is stored. All un-
typed pointers consist of 3 bytes, and are hence larger than typed pointers. Untyped pointers are also generally
slower because the data memory type is not determined or known until the complied program is run at runtime.
The first byte of untyped pointers refers to the data memory type, which is simply a number according to the fol-
lowing table. The second and third bytes are,respectively,the higher-order and lower-order bytes of the address
being pointed to.
An untyped pointer is declared just like normal C, where:
int  *xdata numPtr = &num;

does not explicitly specify the memory type of the data pointed to by the pointer. In this case, we are using un-
typed pointers.
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Data memory type values stored in first byte of untyped pointers
Value Data Memory Type
1 idata
2 xdata
3 pdata
4 data/bdata
5 code
FUNCTIONS

In programming the 8051 in assembly, we learnt the advantages of using subroutines to group together common
and frequently used instructions. The same concept appears in 8051 C, but instead of calling them subroutines, we
call them functions. As in conventional C, a function must be declared and defined. A function definition includes
a list of the number and types of inputs, and the type of the output (return type), puls a description of the internal
contents, or what is to be done within that function.

The format of a typical function definition is as follows:

return_type function_name (arguments) [memory] [reentrant] [interrupt] [using]

{
}

where
return_type refers to the data type of the return (output) value
function_name is any name that you wish to call the function as
arguments is the list of the type and number of input (argument) values
memory refers to an explicit memory model (small, compact or large)
reentrant refers to whether the function is reentrant (recursive)
interrupt indicates that the function is acctually an ISR
using explicitly specifies which register bank to use

Consider a typical example, a function to calculate the sum of two numbers:

int sum (int a, int b)

{
}

This function is called sum and takes in two arguments, both of type int. The return type is also int, meaning that
the output (return value) would be an int. Within the body of the function, delimited by braces, we see that the re-
turn value is basically the sum of the two agruments. In our example above, we omitted explicitly specifying the
options: memory, reentrant, interrupt, and using. This means that the arguments passed to the function would be
using the default small memory model, meaning that they would be stored in internal data memory. This function
is also by default non-recursive and a normal function, not an ISR. Meanwhile, the default register bank is bank 0.

return a+ b;

Parameter Passing

In 8051 C, parameters are passed to and from functions and used as function arguments (inputs). Nevertheless, the
technical details of where and how these parameters are stored are transparent to the programmer, who does not
need to worry about these techinalities. In 8051 C, parameters are passed through the register or through memory.
Passing parameters through registers is faster and is the default way in which things are done. The registers used
and their purpose are described in more detail below.
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Registers used in parameter passing

Number of Argument |Char / 1-Byte Pointer| INT / 2-Byte Pointer | Long/Float | Generic Pointer
1 R7 R6 & R7 R4-R7 R1-R3
2 R5 R4 &R5 R4-R7
3 R3 R2 & R3

Since there are only eight registers in the 8051, there may be situations where we do not have enough regist-
ers for parameter passing. When this happens, the remaining parameters can be passed through fixed memory loa-
cations. To specify that all parameters will be passed via memory, the NOREGPARMs control directive is used.
To specify the reverse, use the REGPARMS control directive.

Return Values

Unlike parameters, which can be passed by using either registers or memory locations, output values must be
returned from functions via registers. The following table shows the registers used in returning different types of

values from functions.

Registers used in returning values from functions

Return Type

Register

Description

bit

Carry Flag (C)

char/unsigned char/1-byte pointer|R7

int/unsigned int/2-byte pointer  |[R6 & R7 MSB in R6, LSB in R7

long/unsigned long R4-R7 MSB in R4, LSB in R7

float R4-R7 32-bit IEEE format

generic pointer R1-R3 Memory type in R3, MSB in R2, LSB in R1
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Absolute Maximum Ratings

Parameter Symbol Min Max Unit
Srotage temperature TST -55 +125 T
Operating temperature (1) TA -40 +85 T
Operating temperature (C) TA 0 +70 C
DC power supply (5V) VDD - VSS -0.3 +6.0 \Y
DC power supply (3V) VDD - VSS -0.3 +4.0 \Y
\oltage on any pin - -0.5 +55 \Y
DC Specification (5V MCU)
Specification .
Sym Parameter - — Test Condition
Min. | Typ Max. | Unit
Voo Operating Voltage 3.8 5.0 55 \Y
lop Power Down Current - <01 | - UuA 5V
lioL Idle Current - 2.0 - mA | 5V
lec Operating Current - 4 20 mA | 5V
Vi Input Low (PO,P1,P2,P3, P4) - - 0.8 \% 5V
Vi, Input Low voltage (RESET, XTAL1) - - 15 \Y 5V
Vi Input High (PO,P1,P2,P3, P4, [EA) 2.0 - - \% 5V
Vi Input High (RESET) 3.0 - - \% 5V
los Sinking Current for output low (P1,P2,P3,P4) | 4 6 - mA | 5V
lows Sinking Current for output low(PO,ALE,PSEN) | 8 12 mA | 5V
lom Sourcing Current for output high (P1,P2,P3,P4) | 150 220 - UA 5V
Loz 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

AV Operating Voltage 24 3.3 3.8 \%

lop Power Down Current - <0.1 | - uA 3.3V

lioL Idle Current - 2.0 - mA | 3.3V

lec Operating Current - 4 15 mA | 3.3V

Vi Input Low (PO,P1,P2,P3,P4) - - 0.8 \Y 3.3V

Vi, | Input Low (RESET, XTAL1) - - 15 |V 3.3V

\/ Input High (PO,P1,P2,P3) 2.0 - - \Y 3.3V

V2 Input High (RESET) 3.0 - - \% 3.3V

lous Sink Current for output low (P1,P2,P3,P4) 25 4 - mA | 3.3V

lows Sink Current for output low (PO,ALE,PSEN) 5 8 - mA | 3.3V

lont Sourcing Current for output high (P1,P2,P3,P4) | 40 70 - UA 3.3V

lowz Sourcing Current for output high (ALE,PSEN) | 8 13 - mA | 3.3V

I Logic O input current (P1,P2,P3,P4) - 8 50 UuA Vpin=0V

I Logic 1 to 0 transition current (P1,P2,P3,P4) - 110 | 600 UA | Vpin=2.0V
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MIRD: MIEREHI256F HRAMIEEFUEMIR IR

:/* ——  STC International Limited */
/% —— STC  #kACE 2006/1/6 V1.0 */

;/% ———  STCO0C58AD ZRAHIHL AL P& FIRAMIE) $22 - k- U FE */
:/* —— Mobile: 13922805190 */
. /¥ —— TFax: 0755-82905966 */
/% —— Tel: 0755-82948409 */
:/*% ——— Web: www. STCMCU. com */
(/% ———  KHIRFEFLESTC-ISP Ver 3. 0A. PCBAY F#4mfe T A biti@id —————————- */

kSRR AR, R I T STCRO VR R — #/
IR | AR, TS I T STCRU VR R — %/

TEST_CONST EQU 5AH
;TEST_RAM EQU 03H

ORG  0000H

LIMP INITIAL

ORG  0050H
INITIAL:

MOV RO, #253

MOV R1,  #3H
TEST_ALL_RAM:

MOV R2,  #OFFH
TEST_ONE_RAM:

MOV A, R2

MOV @R1, A

CLR A

MOV A, @R1

CINE A, 2H, ERROR_DISPLAY
DINZ R2, TEST_ONE_RAM

INC R1

DINZ RO, TEST_ALL_RAM
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OK_DISPLAY:

MOV  P1, #11111110B
Waitl:

SIMP  Waitl

ERROR_DISPLAY:
MOV A, R1
MOV  P1, A
Wait2:
SIMP  Wait2
END
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MisRE: A O EBI/OZO

STCIOC58AD R . ML AT A B 7 RO F1/09 B . MBRAEMHARSGH, FATORMSE
L, I e Ry RIHATT/ 00 R —F&s. SRR E.

EEAE T R0, AT OER S B S T8y, HBERFRERB TR, FSYSclk/12 (SYSclkA
RGN o B ERXDYE (P3.0) HN, FIPBALRT4FETXDNG (P3. 1) #i. Kik. #
W) FE AL B, (RALTE S .

—. F74HC1654 AT N
TR P B T4HC1653 & —ANSA7 HEAT 4N F 32 1 B B

12Cxxx Gl Sl 4l 3l14l13
H G F E

Ole—
I
|
= |le—
{2}

b

o D 0 H
P3. 0}« Q < 9 10
! 74HC165 SIN= U 74HC165 SINF—
P3. 1 =
] —_ 7=
YosT cp 1% st cp
P10 A 15 2A 8 16 > 7 S 6
— Vee /e
- = 104 . = -i-_1|04 Vee
N T\

TAHC165/2801 HAT B AR T8 . ML/ BN (S/L) Hm BMRBRES, FFATHIANRT
B E N A US/L=1, HEMehEE kg (150D RGHE PR, RSN, X 7ER
BREKRIOMER R, S QB Qus R RS AL

K, TXD(P3. 1) AR AR AL Bk rf ¥ th i 5 B T4HC165 MBS AL Bk i N 3 CPAEIE; RXD
(P3.0) EJ98RAT%n N\ 5 T4HC165 1% 5 47 %0 H ImQuAHZ . P1. O SRIZHI7T4HC165 BB A1 5 BN
MiES/LAHZE; TAHC1658IR #h2E1kug (158D e, RN REFREHRAN. ST RES SN
A, WERPEE QS FHE.

NHEFRR R AL6A Y R OB ANGARIE (BA AT , IHHEEAHFZ A ERAM 200
THEIHITH .
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MOV R7, #05H

MOV RO, #20H
START: CLR P1.0

SETB P1.0

MOV R1, #02H
RXDATA: MOV SCON, #00010000B
WAIT: JNB RI, WAIT

CLR RI

MOV A, SBUF

MOV @RO, A

INC RO

DJNZ  R1, RXDATA

DJNZ  R7, START

T (R S AT R AL R SR ) A 0 S (R R

s BEE AR
s WCHE N EBRAMELHE [X ik
s HATEAEEE, S/1L=0

s RVFHATREALS/L=1

; ﬁﬁtéﬂ?ﬁﬁz R4 74LS 1654
3 BT 0, RV, Fﬂ%& TR
3 RigkGE

— it JEASE

:@Mﬁ@,@%TM%W
AREYN €

s IEERAMZE X

; FRMAF A bk

s ONBETEERE, gkt

; DA AR I TEE R HATEN
s 0P AT Ab

X A, Wnr s kT

Ko WELR EUF, 4% LETHEY RN DL IR, (B R, 1A HAE i gl

ﬂ‘r%o

—. B74HC164 B HITHRIE O
TAHC164,&80 B N BB AL 2 A7 a8 N R FIFH7T4HC164%9 i —ANSAL% i H A3z 1 HL .

12Cxxx ST 4T ST BT 10T uT 1zT 13 3T 4T 5T GT 10T llT 12T 13T
1,2 QA Qu Qc Qn le QF Qc QH Lo QA QB Qr Qn QE QF QG QH
P3.0 > A, B > A B
14 T4HC164 Al 74HC164
P31 104 i Vee 104 Vee
Gnd 7
LM CLR cp derr cp
P1.0 oA s B ok "y
T\
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MR HLEAT O TAETE 7 sROMIRILIRAS S, BATEHE HP3. 0 (RXD) &, BArif 4k
P3.1 (TXD) &t . FEREALETBRIIMER T, &84T D RIE M A — A — 7 N 74HC164
o WREFRH I, BT T4HC164T0 AT i il , DR B AT A NG RE LA e R
BERWAAL, WAEREN 4, ETAHCT6AR) 4 H o NN ek B =250 1458, DUEARAE
AT N 45 R P A H O

T2 RAMZE PR X 30H,  31HA PN 28 H#3 4T H1 HH T4HC 16447 ¥ th (1) T2 1%

START: MOV R7, #02H ; WEERENTZTANH
MOV RO, #30H 3 BEE MR E
MOV SCON, #O0OH s WEHATHITR0
SEND: MOV A, @RO
MOV SBUF, A s BEERAT HRIE R
WAIT: JNB TI, WAIT s R AR R IETE, TSR
CLR TI
INC RO ; BUF—1M
DJNZ R7, SEND
RET
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MisEF: an{aF| A Keil CEE R/ D REKE

fEKeil CHAFAIEFAFI T RE, Ak IR H ORI 10K,

1. fE “Project” 4% “Options for Target”
2. £ “Options for Target” ik “C51”

Options for Target Target 1' / @lﬂ_hj
Target] Dutput] Listing@]ﬁﬁl ] ELS1 Loeate 1 EL51 Mi=e ] Debug ]

Freproceszzor Symbols

sfine: ]l

wdefine: |

Code Optimizatien ;
Warnings ]'ﬁ'arninglevel z LJ
evel: 9. Common Bloeck Subroutines _'_J
Bits to round for float IS h
mphazis: j i | [ [ Global Register Colering
mphazis! |Favor size 2l E g ¥ Interrupt wectors at a (00000

[T Linker Code Poelring (max. ATME / ACAIT

[ Don' t use absplute register accesses

[ Keep wariables in order

[v Enable AHST integer promotion rul

. Include J / . _]
Faths

Mizc J
Control=
Compiler |OFTIMIZE (9, 9IZE) BROWSE DEEUG OBJECTEXTEND -
control
string i
/ WBE i J Defaults

3. LA KA, IRAAE P
4. fify “BE” Ja, BRI
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MisRG: STCELJutF4{EMiAR
G.1 SEIFEASM LA

1917730 TR 21 F P ) 5
BARIE T4, T2 A

W3 I BIRTIT IS IR A -
G.2 SR EE
R Tk SRR s RBE EEG
il it GERE) it Hiich

ADC EnnEE,

: PRES<RMB0.05-

1| Xl - . - - PISE PWM iy

: : _ i : DAC FitIESs

#0158 ADC i PR
O15201

RIS : =2F Faf it a0 0222800000 L SR
= l g | s = = z TL431/CD431

RTCHiiU::}# : | f_BEEE =RMBO.1=
- ADCHERR
fo S T C 2wshe it
T [ = 2014-07-18

r_
o

I\-I.lcm-USB

FIEERHERE
TEHMHHEEN, Ro T8
VAT A BT
EREEE, HF ERNETHIT
EFTH (HTREEE
FHfE . T RE )

EEI
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TESG, xS “ FRO A EPEITR” #EATUR . “ BRSBTS 2 B B 12 E
BETF ORI T R 2 A0 T HUIRAS , BT RETT ORI T 45088 v i B B b AT B A
M TSTCH B AL, ZEARBEATISPTRE, ML ZURAE b G A H R O 24 2 T IE
ITISPREFR,  Fi AR 40 /7 B SL0 AR 410 IR AP 3R A«
1. fEHIUSBZ AT S A4 5 I HEAT 4% 5
FTFFSTCIHISP R H A
VIEFRAHIAS A “IAP15WAKE8S4”
RS ARG AT R H
- IR (HEXRSRELEBINKE D
RHTISP R B N B A
NI AEA B R BIETT G, ARG AT R AT R AR R .

~N oo o B~ WN
P J M

G.3 #EKeillnH

CHHTKeil AR LR 2, AUt B 58 2 A8 Keil fuVersiond B AT 28, Keil (1) HAth
ENCPES VY
BT Keil i, 4T H“Project” > B d #“New uVersion Project ...” I

|3 M ¥isiond

Bl Edt ew |Project | Figsh Qebug Pespherss Jook SVCS Window Hep

e |@s. | (OF |0, '

Craate & new [iVision profect j
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E N T A TR F A AR BT H A B, SR A PR AF

Create New Project

BFEQ: |2 Dene

k]

2
2

FLL

=

HiE W
FFl @

[he-cl

[Project Files % uwwproj)

=« ®@ekE-
i gFe |
- L

BN OR TR EAE AR KON R HE NS B S

Select a CPU Data Base File

STC MCU Database

Generic CPU Data Base |

CPU

Vendor: STC

Device:  STC15w4K3254

Toolset C51

Select Device for Target "Target 17...

[ Use Extended Linker [LX51] instead of BL51

Data base

Descriptior:

£3 STCI5F204E4
£1 STC15F2KE0S2
€3 STC15F4084D
£3 STC15W104
{3 STCISWIKIES
(3 sTC15W2045
{3 STCI5wW40845
STC15W 4085

R] %1%

STCBSCS2RC
£3 STCHICEERD+
£3 5TCI0C52RC
€3 sTCI0C584D
{2 STCI0CSERD+

8051-based microcontaller with 1T(1-clock) High-Speed Core,

Up to 62 /0 Lines, 8 Timers/Courters, 3 PCA Timers,

Build-in up to 35MHz oscillator,

EOK. bytes flash ROM, 4096 bytes data RAM,

Orvchip EEPROM, 4 UARTs, WDT, ISP/IAP, A/D, CCP/P'WM, CMP

0K | [ camea | Help

450

T I L R T AT PR ]
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TSR, Keil 53l T IEIIOATRRE, (LR 75 7 SH B D RIS SO BT o
ARG (T

\ ?) Copy Standard 8051 Startup Code to Froject Folder and Add File to Froject 7

Z, AN SRR R .

PR OR O R UEACRD SO, FTOTFile S S rb i) “New ... 7 I

I.E.:D:\Denn\]]e'ln.uwprruj — BV¥isiond
[Ble | Edt Wiew Project Fizsh Debug Perpherals Took SVCS Window Help

IR Clrl4+n
5 Open cwl+o £

ERRR K

A

@ saveal

Device Database, .,
License Management. ..,

1 STARTUR.ASL

Exit

< i 3|

iﬂp.lﬁz. (e 047

Build Cutput
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FEBT I (SO AR AN AR R AU, SRR 1B File S B (1 Save TS SCAFREAT fRAF

|E' D:\Demo\Deno. uvproj — M ¥Viziond

1 Mew... Clrkt
& Open Ctrl#+0

= save Ctrk+s

@ saveanl
Device Database...
Licerse Management. ..
Print Setup...

& Erint... Chrl+e
Print Preygew

Exit

(Fle | Edt View Project Flach Debug Peripherals Took 3VCS  Window Help

CBE&

L vodd main()
?hi'le (1)
PO++;

A "R EIRIERK @ v RM @ e 0d
Target 1 SN

[ Text1* - %
£ #include “regil.h

Save the sctive document

K

BFE Q. IC}Dcno j +« B ¥ B~
I'_J i;ﬁ]nuo.plg

Ig Demo. uvept
Eecent !ETF(!D. uvproe]

I STARTUP. AS1

IS W
BESE Q)

in"ﬂ- e ;I

|A1 Filez 0. %) =]

{375 (&)

|
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SO ORAT 5 B T EAE AR TR 3R AR A RS ST B I ok, HAR BRI i 2«

i ARG d “Project” FIFRH “Source Group 17 T, 7 HLAIA BBk

“Add Files to Group ‘Source Group 1’ ” HiH

(@ID: \Demo\Deno. uvproj — W Viziond

Fle Edt Yew Project Flash Debug Pegpherals Tools SVCS Window Help

DS HS LR 9 | | EF I IE IR | yaeaQ o &

SR E e | W T K BB

Project (o W] Democ o v X

=33 'Etfr‘tt 1 | 1 #include "regS5i.h" j
-j]gsmm'ﬁ'\" Options for Group 'Source Group 1... MRAET

(4] Rebuild all target files

(2] Buid tangst F7
Add Group, ...

< Add Files to Group ‘Source Group 1.

= Remoye Group "Sowrce Group 1' and its Files j
Jﬂp.f@ﬁ 1 i
ot | €4 oSt 0 ex

v | Show Inchude Fie Dependencies I =

#Add Files to current Project Group Simulation

TE I TH P TEAE O B FRATRN A PRAZ I SCAF, FE sy “Add” $& B ek e s m 2 0 H
TERRJGETE T “Close” #4H < GG HE

Add Files to Group ’Source Group 17

F#EE©: [ Deno R = s
b ]

XHEW:  [bemoc I Add I
FHAEB T [C Source file (k. ¢) | Cloxe
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PEREATAT AR BFETH th B4 2 7 JATHIA S AARS S

(@ D: \Demo\Demo. uwproj — W Visiond
Eée Edt Yiew Project Flash Debug Perpherals Jools SVWCS  Window Help
DEda { a9 PRAR | EEELE D SRs @ e &
P (E e | | e N
#] pemo.c v X
1 #include "regSl.n" =
! =
3 wvoid main()
4 |
5 while (1)
B {
7 PO++:
8 i
a |

< | -
e @0 0r 0,7 U | = = -'-I_,

Simulation

P N RGE R Alt+F77 83 1 552 5 “Project” /R ) “Option for Target ‘Targ;tl”’

Fie Edt Yew | Project | Flash Debug FPegpherals ook SVCS Window el
D@  (NewplsonPropd.. m | EEE R vRPe Q e S5
SREe ehRdisiew. |
- Cpen Project... ——

Close Project T

Expork 3 j

Manage ’

Select Device for Target ‘Target 1'...

Ogtions For Tanget ‘Target 1'... Alt+F7

7

Clean target
Build target F7
Rebuild all target files

EE

Translate DiiDemo\Demo.c CtrisF7

TR

<

Ee.[@5 07 Y] LOADemclbermo weeo Lr,

Configure target options T
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FEDNTN X TEHE PO T H AT i

fE“Output”J& PE T, H5“Create HEX Flle” e 5i+T F/2), RIATAEIEH g 1% 5 i e H 242 s HEX

%I HARSCA, 4% OK  fRAE.

W. Options for Target "Target 1°

Device | Turget Output |Listing|User |CS1 | AS1 | BISI Locate|BISI

% Create Executable: \Demo
¥ Debug Information ¥ Biowse Information

Creaie HEX FldHEX Fomat: [HEX80 -

" Create Libtary: \DemoLIB

Select Folder for Qbjects... | Name of Executable: [Demo

Bisc | Debug | Utilities |

[ Create Batch File

[ oK | Cancal | Defwits |

Halp

1% T HRGEREF 77 B 1R 32 5. Project” A (1 “Build Target” S50 24 i 350 H 347 4 2

|E] D:iDemo\Deno. uwproj — M Visiond

Select Device For Target 'Target 1'...

A% options for Target Target 1., A+FT

Clean target:
|2] Build target F7

[ Rebuild all target Fles

&2 Translate D:\Demo\Demo.c Ctr+F7

EP.[@h. {}r |¥ | 1Di\DemaiDemo.uvproi

Buid Output

I&idteruet files Siru:tlm
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AT B G, 50 U W 2 7E“Build Output” (145 2 4 HIAE 1 27x “ 0 Error(s), 0
Warning(s) ”, HH#&%EEEHEXE‘JTM?I#FO B AT H 56 K-

(@ p-\Demo\Demo. uoproi — i Visiond f_'|FI[7|

Ele Edt View Project Flsh Qebug Peripherals Tooks SWCS  Window Helo
DEdd +» @9 PRBAREEER ® vae Q e 06
(S A e s W e S laf*
Project ¢ lx 4] Democ - X
= 3.':'1"..rn-g|t 1 [ 1 Hinclude ""rgqs.l,.h" j
= £5 Sourca Group 1 2
¥ STAETUP. 451 | | 3 void main()
B[] Deme. ¢ 4

5 while (1)

] {

7 PO++:

8 ¥

3

|
[P, Iea. (3F [0,1.] |Lls »
B put (@
linking. . ~
Program Sl.ze data=9.0 zdaca=0 code=19
creating-h
"Demc® - 0 Error(s), O Hscn:nw[sl 5
Simulation

G.4 {RTESTC-ISPSEfFZEFZKeilli B
BT IFKeil A%, FH4T FF“Project” =% 5./ [ “New uVersion Project ..." T

(@) u Visiond

Fle Edt WView |Project | Flash Debug Perhersls Toos SVCS Window Help

(Create a new ¥ision project
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€3 STCISF2KEDS2
(3 STCISF4DRAD
0 sTCI5WI04
£ STCI1SWIK16S
3 STCISwW2045
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