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13.
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TxD/P3.1 []3 T 14 drie
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XTALl []5 S n [1 P1.2/EX_LVD/RST2
J— o -
INTI/P33 []6 S e
CLKOUTO/TO/P3.4 []7 ST 1ri0
Gnd []8 9[1r37
RST []1 U 20 [] vce
rxD/P3.0[]2 19 [Jp17
TxD/P3.1 []3 8 18 []rL6
xtaL2 []4 E 17 [Jr1s
XTALL []5 S 16 []r14
wrors2 e S 5[3rs
NTIP33 []7 E 14 [] P1.2/EX_LVD/RST2
CLKOUTO/TO/P3.4 [] 8 S []rul
CLKOUTI/T1/P3.5 [ 9 12 []P10
Gnd [ 10 1 [1r37
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RST]3 30 P20
RrxD/P3.0 4 29 [dr17
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Po.o 6 v 27 ris
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XTALI ]38 & 25 []r14
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po.t [_]10 23 [ po2
DNERY ) e BUY 2 [] P1.2EX_LVDRST2
cLkouToTop3.4 12 21 [Pl
CLKOUTI/TI/P3.5 13 20 [ P10
P44 19[1P37
p2s[]1s 18 [ P27
Gnd[_]16 17 [1P26

U/

RSTL1 18] vce
RxD/P3.0 ]2 17 P17
TxD/P3.1[]3 o 16[1P1.6

XTAL2[]4 o] 15[ PLS
o
XTALI[]5 o 14 P14
INT1/P3.3[]6 0 131 P1.2/EX_LVD/RST2
CLKOUTO0/T0/P3.4[]7 12[P1.1
CLKOUT1/T1/P3.5 ]38 11[1P1.0
Gnd ]9 101 P3.7
N\
P22 1 28 [ vee
P23 [ 2 » 27 P21
rRST []3 O 26 [r2o0
RxD/P3.0 4 3 25 [r17
™xDP3.1 5 ®  u[Jris
XTAL2 6 %) 23 [p1s
XTALL 7 O xn[Jras
INTo/P3.2 8 3 21 [r13
INT1/P3.3 [ 9 2 20 ] PL.2EX_LVD/RST2
cikoutoropsa 0 WE 19 [JPLI
CLKOUT/T1/P3.5 [ 11 % 18 [_]P10
P24 [ 12 17 P37
P25 [ 13 16 [Jr27
Gnd [ 14 15[ 1pr26
o
o
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rxpP3.0 2 2 s RxD/P3.0 (2 17[P1.7
% ’ TxD/P3.1 []3 o 16[P16
TxD/P3.1 []3 T [1ris6 XTAL2 4 = sQres
XTAL2 []4 o 13 ris XTAL1 s L 14[dPL4
XTALI []5 % 12 [] P1.2/EX_LVD/RST2 INT1/P3.3 6 © 13 P1.2/EX_LVD/RST2
~TIp33 6 OEEETH B3R! CLKOUTO/ECI/T0/P3.4 []7 12[3Pr11
CLKOUTOECITOR3 4 []7 ST e FOR CLKOUT1/CCP1/T1/P3.5 (]38 1[P10
Gnd s 9 BF ps.ccro Gnd ]9 10[] P3.7/CCPO
i .
U/
P22 1 28 [ vee
RsT 1 ~ 20 [Jvee r23 ]2 w 7 e
rxD/P3.0[]2 19 [Jr17 RsT 3 8 26 20
<31 3 17N —ris rRxD/P3.0 [_]4 oo [ 1pr17
) S ’ TxD/P3.1 [ ® % [ris
xtaL2 []4 T [ deis XDIP3. 5 A -
N XTAL? [ 6 23 ]pLs
XTALI []5 S 16 [r14 Q
— XTAL1 [ 2 [ri4
iNtor32 [ S s(es 7 =
INT1p3s 7 :-3 14 [] P1.2/EX_LVD/RST2 Tor3.2 [ o s
CLKOUTO/ECITO/P3.4 []8 S i [Jeu TIP3 o 2 20 [T PLYEX LVDRST2
cLKoUTI/CCPLTIP3.s [0 = CLKOUTO/ECITO/P3.4 [ 10 ﬂ 19 []PL1
ona 10 i1 B esrcere CLKOUTI/CCPI/TIP3.5 11 [ Jro
Il .
P24 [ 12 17 ] P3.7/CCPO
P25 13 16 [ P27
J Gnd 14 15[ Jr26
22 32 [ vce
r23[]2 31 ]p2.1
o
rRST[ 3 30 1 P20 5
rRxD/P3.0 4 20 P17 g
TxD/P3.1 s 28[1Pl6 :\
P0.0 o v 27 ris N <
xTAL2 []7 % 26 [ P03 ZEfEzaicEa
XTALI |8 G s[4 annonnonn
—_— (3] T NN~ O O~
iNTop32 ]9 24 ]P13 s O T T T T T sBrio
ro.1 J10 23 ] r0.2 P2.0 26 15 |23 p3.7/CCPO
INTI/P3.3 11 22 [] P1.2/EX_LVD/RST2 ‘3-1 27 14 g‘;é;
cc N
CLKOUTO/ECITOP3 4 [ 12 P30 mm OB 29 LQFP-32 i
CLKOUTI/CCP1/T1/P3.5 []13 20 P10 P23 1p25
RST 1 P24
—_ P3.7/CCPO
P24 — 1 = a7 RxD/P3.0 [1p3.5/T1/CCP1/CLKOUT1
P25 15 18 [P
Gnd[_]16 17 [ r26
“eqgo9zo
fgx<&gg
aTEESs =
= ® RlE =
2 E 2

ha
o
&
=3
S
9]
g
S
=
=}
]
Z
=l
]
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STC12C5201AD 251 I CCP: JEICRIIIAS s
Capture (4iti3) , Compare (FLEZ) , PWM (Jik 5 W 1))
/ N\
RST []1 16 [ ] vee RST[1 181 vee
reoP30 2 4 15[ eizancr RxD/P3.0 ]2 171 P1.7ADCT
TxD/P3.1 []3 © 14 [ P1.6/ADC6 TxD/P3.1 E 3 w)] 16 g g:‘g’;iggg
=S XTAL2 []4 — 15 .
XTAL2 4 o 13 P1.5/ADC5 "U
- S - XTALIs 14[7] P1.4/ADC4
XTALl [ g2 [ P1.2/ADC/EX_LVD/RST2 INTI/P33 6 o0 13 P1.2/ADC2/EX_LVD/RST2
INTI/P3.3 [ 6 ; 11 [ p1.1/ADCI CLKOUTO/ECI/TO/P3.4[]7 12[ P1.1/ADCI
CLKOUTO/ECUTO/P3.4 []7 10 [ ] P1.0/ADCO CLKOUTI1/CCP1/T1/P3.5[]8 111 P1.0/ADCO
Gnd []8 9 [ p3.7/ccPo Gnd [0 10[71P3.7/CCPO
N\
22 [1 28 [ vee
7 B P23 [ 2 - 27 [ r21
RST []1 20 [ vee RST []3 5 2[ro
rxD/P3.0[]2 " 19 [] P1.7/ADC7 rxp/p3.0 4 E 25 3 p1.7ancs
mop31 3 O 18 [Jrreapce Tx0/P3.1 [ ® 24 []P1L6/ADCS
xtar2 4 E 17 [ P1.5/ADCS xTAL2 6 % 23 [ risancs
XTALl []5 S 16 [Jpr4/apcs XTALI []7 E 22 [] PL4/ADC4
mTor32 e % 15 [] P1.3/ADC3 ™Top32 s E 21 ] P1.3/ADCO
INT1/P33 []7 b1 [ P1.2/ADC2/EX_LVD/RST2 TIP3 o Q20 [] P1.2/ADC2/EX_LVD/RST2
CLKOUTO/ECTO/P3.4 []8 < 13 [JrruADCI CLKOUTO/ECUTOR3.4 ] 10 k19 [ rLuapct
-~
CLKOUTI/CCPI/TI/P3.5 9 12 [ PLO/ADCO cLkouticcpyTipas - P 18 [ Proapco
Gnd 10 11 [ p3.7/ccpo P24 [ 12 17 [ P3.7/CCPO
P25 113 16 [ P27
Gnd ] 14 15 [Jr2s
/
221 32 [ vee
r23[]2 31 [ r21 g
RST13 30 ] P20 g
RxD/P3.0 L4 29 [ PL7/ADC7 5‘
TxD/P3.1 s 28 [ P1.6/ADC6 s
o < o a =
po.0 s 172} 27 [ p1.5/ADCs 2R B2 RBR
XTAL2 []7 % 26 P03 $5.55,58
1 P I R Ry S S
XTALI 8 o 25 [] PL4/ADC4 ﬁ ﬁ ﬁ ﬁ ﬁ ﬁ ﬁ ﬁ
— )
INToP3.2 9 24 [ P1.3/ADC3 ToamSome
ro.1 10 23] po2 ADC7/PL7 [1 P1.0/ADCO
wrp3s Cn 22 [_] P1.2/ADC2/EX_LVD/RST2 P2.0 1 P3.7/CCPO
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P3.3/INT1 7 11 9 7 6 6 |— HRERAR T L, T BRI AR T B AT
INT1 "
il
P3.4 FRUEI/OIT PORT3[4]
TO SE I3/ AN AN
P3.4/TO/ECI/ ¢ b 0 . ; ; ECI PCATHEL2S A58 Bk v 4 N0
CLKOUTO SE B 2/ THECER O IR B iy
i@t 15 5 WAKE_CLKO[0]f
CLKOUTO /TOCLKO¥4 1% 8 JFC # 9 CLK-
ouUTO
P3.5 FRUEI/OIT PORT3[5]
T1 SE I 88/ ES LI AN SN
LI SRR BN €S h g P
CCP1 HRATAEAD) o ke H
P3.5/T1/CCP1/ s
CLKOUTI ? 13 1 9 8 ik 5
SE I 28 /T H0ES AR B H
Tl i@t 15 5 WAKE CLKO[ 11
CLROUT /T1CLKO¥iZ & Il fic B JCLK-
OUTI
P3.7 FRUEI/OIT PORT3[7]
P3.7/CCPO s 19 17 oo |9 SRS 5 R (T ok 51
CCPO FRHTE ) bk R A
Jok B A 1l
RST 31 3 3 1 1 1 [
DAY ST A L 6 S AR FBOR 2 B N ity F2 AT
XTAL1 4 8 7 5 5 5 [RGB B R AT B e,
BE 5] R A M 5 R\ i o
DAY SIS L SR TBOR 28 0 Bt oy, 290D
BRI — it o 4 FLEAH A B A
XTAL2 3 7 6 4 4 b BB, BN XTAL29CPRASXTAL L A
I AT
\(o¢ 28 32 28 20 18 16 [HFHIER
Gnd 12 16 14 10 9 8 [HEVRMAR, B
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1.8 STC12C5201AD &S A K ER~TE

LQFP-32 %5 ) ~f [
LQFP-32 OUTLINE PACKAGE

D (9mm)

A
\

D1(7mm)

00000000
(e}

- — — — 4 — — — -

ALNNNONOT
INIRIRIIRIRIRIE

El

VARIATIONS (ALL DIMENSIONS SHOWN IN MM)

MHUUU UL

) l0 80mm 11

/.|

A3

N
#_{{ Hl y

GATE PLANE —j

Al

L1

bl
b

NN N NNANN

A
V

NN NN NN

BASE METAL

HHHHHEZAL

i

\
c E // E‘/w.m PLATING
N\ \

SYMBOLS| MIN. NOM | MAX.
A 1.45 1.55 1.65
Al 0.01 - 021
A2 135 1.40 1.45
A3 - 0.254
D 8.80 9.00 9.20
DI 6.90 7.00 7.10
E 8.80 9.00 9.20
El 6.90 7.00 7.10
e 0.80
b 0.3 0.35 0.4
bl 0.31 0.37 0.43
¢ - 0.127 -
L 0.43 - 0.71
L1 0.90 1.00 1.10
R 0.1 - 0.25
R1 0.1 - -
0’ 0’ - 10°
NOTES:

1. All dimensions are in mm

2. Dim DI AND E1 does not include plastic
flash.

Flash:Plastic residual around body edge after

de junk/singulation

3. Dim b does not include dambar protrusion/
intrusion.

4. Plating thickness 0.05~0.015 mm.
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SOP-32 &3¢ 1 1A

32-Pin Small Outline Package (SOP-32)
Dimensions in Millimeters

D (20.98mm)

ARAAARAARRAAAN =

>

I~

ZEEEIEIEIEIEI'HEEEEIHH =

1.27mm

COMMON DIMENSIONS
(UNITS OF MEASURE = MILLMETER)

SYMBOL | MIN | NOM | MAX
A 2465 | 2515 | 2.565
- o - Al 0.100 | 0.150 | 0.200
- b - A2 2.100 | 2.300 | 2.500
ANAAANA AN b 0.356 | 0.406 | 0.456
\/ WITH PLATING bl 0.366 0.426 0.486

IN E'/ c ] 0.254 ;
NSESAEAKN D 2088 | 2098 | 21.08
ASEMETAL E 9.980 | 10.180 | 10.380
El 7390 | 7.500 | 7.600

R e 1.27

RI % L 0.700 | 0.800 | 0.900
v [ L1 1303 | 1.403 | 1.503

ﬁf L L2 - 0.274 -

ol e R - 0.200 -

R1 - 0.300 -

) 0° - 10°
z - 0.745 -
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SOP-28 3% R~ ]

28-Pin Small Outline Package (SOP-28)
Dimensions in Millimeters

D (1

7.95mm)

AAAAAAR

EEEREE]

_____________

%HHHHHH

QEQHHHH

1.27mm

bl

A

b

V

\\\\\\\

v

E‘/WITH PLATING

IN%Z
\
NX

\\\\\\\\

BASE METAL

+£ F;;%

ﬁf L

ﬁ

El
E

]

COMMON DIMENSIONS
(UNITS OF MEASURE = MILLMETER)
SYMBOL | MIN NOM MAX
A 2.465 2515 2.565
Al 0.100 0.150 0.200
A2 2.100 2.300 2.500
b 0.356 0.406 0.456
bl 0.366 0.426 0.486
c - 0.254 -
D 17.750 | 17.950 | 18.150
E 10.100 | 10.300 | 10.500
El 7.424 7.500 7.624
e 1.27
L 0.764 0.864 0.964
L1 1.303 1.403 1.503
L2 - 0.274 -
R - 0.200 -
R1 - 0.300 -
) 0° - 10°
z - 0.745 -
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SKDIP-28 F245 R~ [
28-Pin Plastic Dual-In-line Package (SKDIP-28)
Dimensions in Inches and Millmeters

D (1390mil)

< »

T O Y

E1>O O

AR AL AR AR AR RS

=l
I /Y
- 5
Y
~ Y
COMMON DIMENSIONS
(UNITS OF MEASURE = INCH)
SYMBOL | MIN | NOM | MAX
A - - 0.210
Al 0.015 - -
A2 0.125 | 0.130 | 0.135
b - 0.018 -
bl - 0.060 -
D 1385 | 1.390 | 1.40
E - 0.310 -
El 0283 | 0.288 | 0.293
e - 0.100 -
L 0.115 | 0.130 | 0.150
00 0 7 15
eA 0.330 | 0350 | 0.370

UNIT: INCH linch = 1000mil
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SOP-20 &3¢ ]~ 1A

20-Pin Small Outline Package (SOP-20)
Dimensions in Inches and (Millimeters)

D (12.7mm)

HAAAAAAARA

_Naﬁﬁﬁgﬁiﬂpﬁ

1.27mm

bl

A

fe—————>

»
!

A NN N NN NN

v N
2

é/wmi PLATING

ISR

=

Ll |

BASE METAL

T F
A
...... .
Y
v
COMMON DIMENSIONS
(UNITS OF MEASURE = MILLMETER)
SYMBOL MIN NOM MAX
A 2.465 2.515 2.565
Al 0.100 0.150 0.200
A2 2.100 2.300 2.500
bl 0.366 0.426 0.486
b 0.356 0.406 0.456
c 0.234 - 0.274
cl 0.224 0.254 0.274
D 12.500 | 12.700 | 12.900
E 10.206 | 10.306 | 10.406
El 7.450 7.500 7.550
e 1.270
L 0.800 0.864 0.900
L1 1.303 1.403 1.503
L2 - 0.274 -
R - 0.300 -
R1 - 0.200 -
[} 0° - 10°
z - 0.660 -
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DIP-20 %3 <[4

20-Pin Plastic Dual Inline Package (DIP-20)
Dimensions in Inches

D (1026mil)

< »
¢

kNl e ol ol I ke Y e e

A
El ) @

v :

LT ETRTIELT T

> S 0.120 (—

A A
A A2
A v_

— e b

100mil bl

- —

7y ‘A

@ S

! ~— Y

COMMON DIMENSIONS
(UNITS OF MEASURE = INCH)
SYMBOL | MIN | NOM | MAX
A - - 0.175
Al 0.015 - -
A2 0.125 0.13 0.135
b 0.016 | 0.018 | 0.020
bl 0.058 | 0.060 | 0.064
C 0.008 | 0.010 0.11
D 1.012 | 1.026 | 1.040
E 0.290 | 0.300 | 0.310
El 0.245 | 0.250 | 0.255
e 0.090 | 0.100 | 0.110
L 0.120 | 0.130 | 0.140
0° 0 - 15
eA 0.355 | 0.355 | 0.375
S - - 0.075
UNIT: INCH 1 inch = 1000 mil
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DIP-18 4 R~ &

18-Pin Plastic Dual Inline Package (DIP-18)
Dimensions in Inches and Millmeters

< A (22.72mm) >
“H'HH'HH'HH'HH'HH'HH'HFHFH ﬂ‘ A
B ) m 3
A Y
PP LT LT T T T L L ~_ Y
COMMON DIMENSIONS
X (UNITS OF MEASURE = MILLMETER)
v SYMBOL [ MIN | NOM | MAX
El A 07 - 2323
— . b B 6.10 - 6.60
2.54mm o C 3.18 - 3.43
D 3.18 - 3.69
e - 2.54 -
b 0.41 - 0.51
bl 1.27 - 1.78
E 7.49 - 8.00
B 8.51 - 9.52
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SOP-16 3% [~ ]
16-PIN SMALL OUTLINE PACKAGE (SOP-16)

(1.27mm)

EEE: HEI inn o
. ...... E‘é
EELEEEL =

4
W
m—; o - (UNITS OF MEASURE = MILLMETER)
ALl X' SYMBOL | MIN | NOM | MAX

bl

A
\4

b

A NN N NNNN

% N
W

/
NN

BASE METAL

v r;

—»| LI (&

COMMON DIMENSIONS

A 1.35 1.60 1.75
Al 0.10 0.15 0.25
A2 1.25 1.45 1.65
A3 0.55 0.65 0.75
bl 0.36 - 0.49
b 0.35 0.40 0.45
c 0.16 - 0.25
cl 0.15 0.20 0.25
D 9.80 9.90 10.00
E 5.80 6.00 6.20
El 3.80 3.90 4.00
e 1.27

L 0.45 0.60 0.80
L1 1.04

L2 0.25

R 0.07 - -
R1 0.07 - -
(0] 6° 80 10°
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DIP-16 #§% 3 < 4

16-Pin Plastic Dual Inline Package (DIP-16)
Dimensions in Inches and Millmeters

D (19.05mm)

<@
<

M
El)
\ 4

AR RS RS R R RS RS

A A
Al a2 Al

vY
k]
—|

2.54mm bl

»
1|

COMMON DIMENSIONS
(UNITS OF MEASURE = MILLMETER)
SYMBOL | MIN NOM MAX

A - - 4.80
Al 0.50 - -
A2 3.10 3.30 3.50

b 0.38 - 0.55
bl 0.38 0.46 0.51
D 18.95 19.05 19.15

E 7.62 7.87 8.25
El 6.25 6.35 6.45

e 2.54
eB 7.62 8.80 10.90

L 2.92 3.30 3.81
00 0 7 15
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1.9 STC12C5201AD & 51| 5 5 #l. 65 Z #R0|

STClZ XX 22_ XX XX - 35 x - XXXX XX

-|__ B %

16+ 18+ 20, 28, 32

L BPRSRA.
1 SOP, TSSOP, LQFP, PDIP, SKDIP
TAR IR VL
[ Tk, -40°C ~85C
C: kg, 0C ~70C

ARSI
35 TAEMIZ ] £]35MHz

HADTFE . 15 A/D¥ER, F5PWM, 75 P R EEPROM
HPWMTFE . JCA/DEEHL FPWM, A N ZEEEPROM
TCAD/PWMEEE © JCA/DEEH:, ToPWM, TG P #EEPROM

PSRN, e
OLZIKFZH,  0222KF4, 03/2&3KF,
04 24K 7, 055K, 06/26K 7.

RAMSE256 771

L T{EME

C : 5.5V~33V
LE: 2.2V~3.6V

STC IT 8051, [FIFEH TAEMIZRES, & Lm8051118~121%%
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1.10 BNERHAEELIkE—BYHESHE (IDS)

STCH ¥ —MSTC12C5201AD R A& — N AL T B #8B A 4 Bk — & ik 5 15 (ID
), AP UAER AP E RIS RAM B WFIH - F7TH ES274N 80 KB R IREU 3
HLEIME— B E 515 (D), A MOV @Ri” #8584 REEEL. 4 S 7 75 2 F A Bk — 1D 5 3k
TR ECrseEns, &P RPN 2 oA 85 E W 8 S PP E L aeE
B, BB, BiMEEBESEERT, ek —ID5 R .

//EENFIDSICIE S 2T

/% === STC MCU Limited */
/% ———  AWERFERESTC-ISP Ver 3.0A.PCBI T #4nfe T A Elutilid ———————— %/

/% === R BAER T A AR, S ERR T I T STCR BRI AR - */
/% === GRBAECE G| AR, B SCE R IME A T STCR SR AR 7 —— %/
#include<reg51.h>

#include<intrins.h>

sfr IAP_CONTR = 0xC7;

sbit MCU _Start Led = P1"7;

//unsigned char self command array[4] = {0x22,0x33,0x44,0x55};

#define Self Define ISP Download Command 0x22

#define RELOAD_COUNT 0xfb //18.432MHz,12T,SMOD=0,9600bps

void serial_port_initial();

void send UART(unsigned char);
void UART Interrupt Receive(void);
void soft reset to ISP_Monitor(void);
void delay(void);

void display MCU_Start Led(void);

void main(void)

{
unsigned chari=0;
unsigned char j = 0;

unsigned char idata *idata_point;
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serial_port_initial();

/l display MCU_Start Led();
/l send UART(0x34);
// send UART(0xa7);

idata_point = 0xF1;
for(j=0;j<=6; j++)

{
i= *idata_point;
send UART(i);
idata_point++;
}
while(1);
}
void serial port_initial()
{
SCON = 0x50;
TMOD = 0x21;
THI1 = RELOAD_COUNT;
TL1 = RELOAD_COUNT;
TR1 = 1;
ES = 1;
EA = 1;
}
void send UART (unsigned char 1)
{
ES = 0;
TI = 0
SBUF i;
while(TT ==0);
TI = 0
ES = 1;
}

void UART Interrupt Receive(void) interrupt 4
{
unsigned char k = 0;
if(RI==1)
{
RI = 0;
k = SBUF;

/18 IR

N RFERIC —HE TS B BT UG T AR
I I RE AR R B R HLER 1IR3 A
I I RE AR R B R HLER 1IR3 A

//0101,0000 87 ] 4B E2R, oA (HAR IR
//0011,0001 15 B THiR 581 09847 H Zh B 251 4 %
/VEE BN A1 E Bh E AR

/FF I 43 1
/I FCFER R I
/T

M1 H e
/17 % H T AK 52 S il SR AR 5

VR RIS R
I RIS SR WA R A
IRV I
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if(k==Self Define ISP_Download Command) =R A
{
delay(); IIFER 1RD s 288 1
delay(); IIAER 1RD s 288 1
soft_reset to ISP_Monitor(); IR E AL B RGEISP R 4% X
¥
send UART(k);
}
else
{
TI = 0;
¥

void soft reset to ISP Monitor(void)

{
IAP_ CONTR = 0x60; //0110,0000 % A7 F| R GRISP I 7 X
¥
void delay(void)
{
unsigned intj = 0;
unsigned int g = 0;
for(j=0;j<5;j++)
{
for(g=0;2<60000;g++)
{
_nop_();
_nop_();
_nop_();
_nop_();
_nop_();
¥
¥
¥
void display MCU_Start Led(void)
{
unsigned chari=0;
for(i=0;i<3;i++)
{
MCU Start Led = 0; ITRSEMCU 6 TAEFR 7R )T
delay();
MCU Start Led = 1; I RMCUTF 4R TAEFR 7R AT
delay();
MCU Start Led = 0; /TRSEMCUTF6 TAEFE 7R )T
¥
¥
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STC12C5201AD Z 31 5 5 HLIE
H2E B, BEEANEN
2.1 STC12C5201ADE %I F#L oAt 4

2.1.1 STC12C5201ADZEFI 8 B HLAER/JNEB TAERT AT 1%
STC12C5201AD R 5 Z1THIS051 B ML, RGiRT #h I £ 458051
STC12C5201AD R4 . 5 WA AN BT BRI N EER/CHR % I BRI A0 30 i iy . BT #

THERC B A2 T IR/CHR Y4, SVEL A HLH IR N A2 2 11MHz - 17MHz, 3VE A HLHE IR T

A SE8MHz - 12MHz, A RE AR, PER/CIRG 25 FIMR & H — Ll 3R, f 0 b

IERTE, WA FIR/CHR Y O X B B e SRR I3 6
FEXRFSTC12C5201AD & 51 B8 WL T ISP T # FH P AR I, AT DAZEIE TR ik 4%«

CR IR JE B G B ERE R 1R b R B

KNSR PTG, EH, BAE 35 5R LR AR R B st A 2 P R/CHR Y 4 »

T A2 A8 SRR 5 72 A O A FE I Bk T (BREXTALI/XTAL2E I E) , Al PLE 8 MXTALI

[ N APERET Sl XTAL2JVE 2S5 . 7 DAJG AR 0 20082 &t PR B B B 7 LA ] DL A
5 A R AT e R BT B AR I B AL, I (R P9 R/ CHR % 28 TAE

W) 75 45 B8 P LA SR AR BRI 4, FEXFSTC12C5201AD £ 51 84 F HLIFEATISP 1 #H 7 F% e I 2 3k

T i

i STC-ISP.exe Z=mMEBEHREAMYL: www. STCMCU.com BiAaaiel3

Stepl/ U1 Select MCU Type JERFFEEHFIE
MCU Type AP Memory Range
|STC12C52EIIJ'J.D - good - - O3FF

Step2/ W2 Open File [ FIFIE CIHEEMFH EiEO0)
AEdEHE HED Fekedn
o v R RIENES THERTT |

0 v TR HEIEEES  $TH EEPROM 3TfE |
Step3/FWS: Select COM Fort, Max Baund/JRIESRITO, BeiiEE
com: lcom | o B 115200 PR IRV R 3 Ja I P«

EETESR BT EREEEE - BERsE oo | RO

Stepd/EWA: BEFENETH *BE HHEE |

TRSEHERMEN:  C MPCRRE ¢ SR

S S T G YEs Com

SETE SRR A (12MHz L R E] i Low): T High " Low ‘ o

TRAEHEL 0/ 1 & STHES © SF00AFLTHER B

TR T4 PR EEERE gl chE—HF0: ¢ 1E5 & H T, AHAZ 5 S P
B2 s B LAk

StepS/HEHS: Download/ Tl S THFEHIANCY LB E -5 82h
Downl oad/ T+ | | |Re-Dowr&nadﬁEEFﬁ |
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2.1.2 Bk i E 7 ae

R A EECR G INFE, PRI B EAT 20400 R TIN5 S04 1) 27 A7 45 CLK_DIVH] HEAT I
BB, AT S HLAE BRI K LA

B 4 A0 S ZF AEB2CLK. DIVAAL 18 LU F

SFR Name | SFR Address bit B7 B6 B5 B4 B3 B2 B1 BO
CLK DIV 97H name - - - - - CLKS2 | CLKSI | CLKSO
CLKS2 |CLKS1 | CLKSO |44 5 CPU) 92 fr A b
0 0 0 AR db A E A B PN S R/CHE 7 i)
0 1 (A58 it AR B 8 P S R/C AR 3 4 /2
0 1 0 (A0 A R B b B PN S5 R/CHR 9 46 /4
0 1 1 (A58 it AR B o 8 P S R/C R 39 B ) /8
1 0 0 (A8 R B b B PN S R/C R 39 i 4 /16
1 0 1 (I35 it A B b B P S5 R/CHJR 37 B ) /32
1 1 0 (A3 A AR B b B P S R/CHR 39 B ) /64
1 1 1 (IS AR B B3 PN S R/CHR 3% ) /128
Ll R 000
| |
| N |
[ oo
| |
011 i
AR /CHR 3 i : T%?}EET%EFSYSC%k
A o A 5k —>I e 100 €W E &)
| |
| |
| |
CLKS2,CLKSI1,CLKS0

GNEREET

STC12C5201AD F 41 5 AL AT DATE 25 PR QIR 20 A A, 0] DAAE I AR 44
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2.1.3 an{asniE B AL A ERR/ICHRS S SR (R 2R sh T ER)

STCHHT—ARSTC12C5201 AD R 51 51 AL 1 0 LAAE F A% Ge i SN £ ok, 3k ] LU FE
HER/CHIR 75 7 i st (PN B ) . SR e 38 1 7 L AR AE N FER/CHiR ¥ 28 90038 (PN BT B2 )
AT LA $ A3 R« X B XTAL1/XTAL2VFE 4. H | -4 1 P9 350 e A 22 4K, BT AFE o s
7RI R B A AT IEAE S L F A UEH WER/CR R . 75 IR P I, 34T
AT DL I 2 S RAM B9t (FCH, FDH, FEH, FFHIESEPUAN B 50) AR SR 3R BB AL b ) i
I P FIR/CHR 3 2 % (P B ) o ] DLd I 132 N B RAMER JG (F8H,F9H,FAH,FBH%
SEPUAS B TT) BIE SR IREUH 7 85— YA P BB R/CHR 3% B i Bh R R e e R4 (PN 0 B b 4
), fHH “MOV - @Ri” 154 KizHL.

/ /BN TRR/CI B (FICHE 5 S 5 R

/% ——= STCI12C5201AD ZRHF|H A HL, BAFsZI B & ST SR */
/% —— KRR LESTC-ISP Ver 3.0A.PCBH T 34w fe T B it —————— */

/% === WUREAERE T ERNZAE Y, R HEM M T STCRIBR B KT - +/
/% === WREAE SR P 5| AR, TR SR R T STCRIBERE KRR — %/

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

sfr IAP_CONTR = 0xC7;

sbit MCU_ Start Led = PI1"7;

//lunsigned char self command array[4] = {0x22,0x33,0x44,0x55};

#define Self Define ISP Download Command 0x22

#define RELOAD _COUNT 0xfb //18.432MHz,12T,SMOD=0,9600bps

void serial_port_initial();

void send UART(unsigned char);
void UART Interrupt Receive(void);
void soft reset to ISP_Monitor(void);
void delay(void);

void display MCU_Start Led(void);

void main(void)

{

unsigned chari=0;
unsigned char j = 0;

unsigned char idata *idata point;
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serial_port_initial();

// display MCU_Start_Led();
// send UART(0x34);
// send UART(0xa7);

idata_point = 0xFC;
for(j=0;j<=3;j++)

{
1= *idata_point;
send UART(1);
idata_point++;
H
while(1);
H
void serial_port_initial()
{
SCON = 0x50;
TMOD = 0x21;
THI = RELOAD_COUNT;
TL1 = RELOAD_COUNT;
TRI = 1
ES = 1;
EA = 1;
b
void send UART (unsigned char 1)
{
ES = 0;
TI = 0;
SBUF = i
while(TT ==0);
TI = 0;
ES = 1;
H

void UART Interrupt Receive(void) interrupt 4

{

unsigned char k = 0;
if(RI==1)
{

RI = 0;

k = SBUF;

/1R OHIUG 1k

113 R TS RO B WU 46 AR
IR TR IE B R B AL IR T
TR TR IE BN B AL IR T

//0101,0000 847 AT AF i KFR , ToAT AR IR A7
//0011,0001 5 & TR 251 847 [ 2 8 3 - H 2%
/1B ER AR 1 E B A

/1T ) 3% 1
/I FCEFER O R T
1/ A b

/15 Ef I HR
I R R TE R T SR AR

AR R TE IR
/175 % H U RIA T2 R i SR AR RS
/1S E I v i
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if(k==Self Define ISP _Download Command)

{
delay();
delay();
soft reset to ISP_Monitor();
H
send UART(k);
H
else
{
TI = 0;
H
H
void soft reset to ISP_Monitor(void)
{
IAP_CONTR = 0x60;
H
void delay(void)
{
unsigned intj = 0;
unsigned intg = 0;
for(j=05j<5:j++)
{
for(g=0;g<60000;g++)
{
_nop_();
_nop_();
_nop_();
_nop_();
_nop_();
}
}
}
void display MCU_Start Led(void)
{
unsigned chari=0;
for(i=0;i<3;i++)
{
MCU_Start Led = 0;
delay();
MCU_Start Led = 1;
delay();
MCU_Start Led = 0;
H
H

17 B SESCT 8%
IBER VRS2 T

HZERT1TAPER A28 T
1R AL R RGISP L5 X

//0110,0000 %537 F) RAISP il 5 1X

HTHRFEMCUF UG TAESR AT
/HFKMCUF UG TAESR AT

HTREEMCUTT 6 TAER AT
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2.1.4 AIYmIZRTEhim

STC12C5201AD R FI ¥ LA 2% v] 4w A2 I B 3 : CLKOUTO/T0/P3.4, CLKOUT1/T1/P3.5
5 R gm AR A A DGR IR T RE 2 A7 45«
AUXR : Auxiliary register

SFR Name | Address | bit B7 B6 BS5 B4 B3 B2 B1 BO
AUXR 8EH | name | TOx12 | T1x12 |UART_MO0x6

WAKE CLKO :Clock output and Power-down Wakeup Control register
SFR Name |Address| bit B7 B6 BS B4 B3 B2 B1 BO
WAKE CLKO| 8FH |name [PCAWAKEUP|RXD_PIN_IE | T1_PIN_IE | TO_PIN_IE |LVD_WAKE - |T1CcLKO|TOCLKO

Rk hRE 27 A7 2% AUXR/WAKE _CLKOICiE 5 7 1

sfr AUXR = Ox8E; / /B Th B 2717 5% AUXR (i 75 B

sfr WAKE_CLKO = 0x8F; / /BRI TH R 25 A7 S8 WAKE  CLKO ik 75 B
KRR T it 17 22 AUXR/WAKE_CLKOMIL 4 i = A 1«

AUXR EQU  8EH SRR T 8 2 A7 A AUXR [y ik 745 1

WAKE_CLKO EQU  8FH SE I IR R T RS 2 A7 S WAKE  CLK O Hiuhik 75 B

WAl F FHCLKOUTO/P3 .4 F1CLKOUT 1/P3.5 % il 4y H s 4o -

CLKOUTO0/P3.4F1CLKOUT1/P3.5 /i ey t 45 il FH WAKE_CLKO 77 4725 ) TOCLK O Al
T1CLKON #% il . CLKOUTO % H i £ AT 28 p 7 B 25 042 i, CLKOUT 1A% H B 4 A7 5 £ 2 B
A LER, AR R I 28 T T AETE i A 277 X (847 1 B B 2 A 20) | AN Fu vV AH B 11
5E I 28 HR T, A5 CPU S B3k H 187
BN T RE F A7 %% . WAKE_CLKO (Hihik: 0x8F)

WAKE_CLKO :Clock output and Power-down Wakeup Control register (A~ 0] {32 F-31t)

SFR Name |Address| bit B7 B6 B5 B4 B3 B2 Bl BO
WAKE_CLKO 8FH name |PCAWAKEUP|RXD_PIN_IE | T1_PIN_IE | TO_PIN_IE |LVD_WAKE - TICLKO| TOCLKO

B7 - PCAWAKEUP: {EH BT, £ RFPCA EFHHE/ T BT BB powerdown.
0: ZE1EPCA EFH/ T BV A Wit B powerdown ;
1: FUVFPCA_ETHHY/ R By Hh W e i powerdown o

B6-RXD PIN IE: R T, fLVFP3.0RXD) [T ERI, HAEFRXDYEEEpowerdown.
0: 251EP3.0(RXD) R ERI, 25 IERXDM:Epowerdown ;
1: RRYFP3.0(RXD) FFEWTERI, 1R HFRXDM: i powerdown o

B5 - T1_PIN_IE: BT, RVFTI/P3.SH T IFEEETIHERE, AT Epowerdown.
0: ZEIETUP3SIT RN E TR WibRE, AR LTI #Epowerdown ;
1: RWTUP3SHTFEEETIH WSS, tARFTUEME powerdown .
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B4 - TO_PIN_IE: BT, VFTO/P3.AM T B B TO Wids &, 1 AEAETOMIME i powerdown.
0: ZEIETO/P3.4M T FEHT BTO Wb &, A% IETOMINE EEpowerdown
1: FCYFTO/P3. AR FEUT B TOH Brbr &, R TORIM: fE powerdown »

B3 -LVD_WAKE: ##HfE0F, &7 REX_LVD/P4.6fIK F kil o e BECPU.
0: 2% 1-EX_LVD/P4.6f A 4 B i CPU
1: FSUYFEX_LVD/P4.6f% H A il i e i CPU

B1-TICLKO: 25 o ViKP3.5/T1IAC B € I #s TR IR H CLKOUTI
1: FVFIEP3.S/T1HIEC B Dy i 28 TR B B H CLKOUTL, bR e it 28 TL R BE T
YEAERER2 (847 A B 2 20) , CLKOUT L HY I A 4513 = T 13 1 % /2
WERC/T=0, EI 52/ HHERT UM N R eh it %, Nl
T1 TAEEI TR A% = SYSclk / (256 - TH1 ) /2
T1 TAEAE12THE 20 % AR = SYSclk /12 /(256 - TH1) /2
IRC/T=1, EI 38/ THEaS T U6 A B bk s A (P3.5/T1)HH4, U
I RHERZR = (T1 _Pin CLK) /(256 - TH1) /2
0: ANFVFKEP3.5/T1HIEC B € i 23 TR £ HH CLKOUT1
B0 - TOCLKO: 215 fu¥FKP3.4/TOJIAC & Jv 7€ I 25 TOR I 44 t CLKOUTO
1: FSRVFKP3.4/TORIEC B A 5 i 2 TO M I #h 4 H CLKOUTO, T 58 B 28 T0 A g T
YEERE 2 (8AL B Bh E AR ) , CLKOUTO% HY IR Bh AR = TO%S % /2
WRC/T=0, SERTHL/HHETOZ 0 3 R LR e it %,
TOTAEAELT = 4 A3 = SYSclk / (256 - THO ) / 2
TOLAE7E 12TRE B (1% AT = SYSclk / 12 / (256 - THO) / 2
WRC/T=1, E 38/t Ea 0 43 bk 4 A\ (P3.4/T0) 4, Ul
i R 8% = (TO Pin CLK) / (256-THO) /2
0: AFVFHEP3.4/TORKIRC B 2 52 i #5 TOF i £ H CLKOUTO
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KRR I AE2F (R 2% . AUXR (Mbdik: Ox8E)

AUXR : Auxiliary register (A~ 1] fi7 5-31k)
SFR Name| Address | bit B7 B6 B5 B4 B3 B2 Bl BO
AUXR | 8EH | name | TOx12 | T1x12 [UART MOx6

B7 - TOx12: FEMT #5038 & 5 A7 o
0: SERTBF0TEE 8051 B KL e i 2 O B,  RI 124340,
1. SEI 2303 B /E805 1 F Fr L I 28 T FE 1 124%, BN 40
B6 - T1x12: & W) &% 13 B Fas il 4
0: EN 231 Z8051H F AL ER 28 IEE, BI124340;
1. SEI 28 B /8051 L Fr L I 28 T FE 1 126%, BN 40
W UARTH R TIVE B R R A28, I T1x 1267 vk B UART R L 12THE R 1T,

UARTH: [ #5200:
STC12C5201AD & 51 & 1 TIHI805 1 5L F AL, N T FEF¥AL 458051, UART & 111 R A7 J5 & FE AL 41805 111)
B5 - UART_MOx6: = PO 1845 o B2 5 B AL

0: UARTER DB RO FE AL 45805 1 B Fr AL A I O, B 12434

1: UARTH R 20 )8 2 AL 4805 1 FiL KL BB Il FE (K615, BI243 43

o
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/% ¥ 7 CLKOUTO/INT/T0/P3. 4, CLKOUT1/INT/T1/P3. 5%t i b et s Fe s/
/% IHEbSRiZe SYSclk = 18.432MHz, TO, T1# TAETE12T FExlx/

#include”reghl. h”

sfr WAKE CLKO = 0x8F;

sfr AUXR = O0x8E;

main ()
{
/% BANE SFR WAKE CLKO (Hbhik: Ox8F)
B7 - PCAWAKEUP : f3¥F PCA EJHAY / TEEHTHIT Ml powerdown,
B6 - RXD PIN IE: 1, fu¥F RxD/P3.0(=kRxD/PL.6) FF#HTERL, HAE(FRxDEIMEEE powerdown,
B5 — TL PIN IE : 1, Ju¥¥ T1/P3. 5 FERETIPWRE, WAETIHMEE powerdown,
B4 - TO_PIN_IE : 1, fu¥F TO/P3. 4 N ETOF WibRE, tHEEMETORIMEE powerdown.
B3 — LVD_WAKE
B2 - N/A
Bl - TICLKO :
L, VP TU MU T1(P3.5) WHMKeR, HHEERE = 1/2 T1 R
T1 TAEFELT KT % AR CLKOUTT =( SYSelk / 2 ) / ( 256 — TH1 )
TL TARZE12T AU % % CLKOUTL =( S¥Selk / 2 ) / 12 / ( 256 — THL )
0, ARV TL Bi¥H TL(P3.5) i H kb
BO - TOCLKO :
1, fU¥F TO B TO(P3.4) Wk Hiknl, #imEE = 1/2 T0 Bii%
TO TAEFELT BEaT % HAHZECLKOUTO =( SYSclk / 2 ) / ( 256 - THO )
TO TAEFEL2T BT (¥4 i ARFECLKOUTO =( SYSelk / 2) / 12 / ( 256 - THO )
0, ARV TO B¥H TOP3. 4) i Hfiknd

*/
TMOD = 0x22: //T0, T1 LTAEERR2, 8 A7 [HzhE Rt Hds
AUXR = (AUXR | 0x80) ; //T0 TAELEITHS
AUXR = (AUXR | 0x40) ; //T1 TAEEITH
THO = (256-74) ; / /X TOMSIT By 1R 8467 2 24 4 4,
//18432000/2/74 = 124540. 54 #9%T-125K
THI = (256-240) ; J/RETL A e H 0 84 B8 B 4k 4L,

/ /I P AR 22 18432000,/2/240 = 38400
WAKE CLKO = (WAKE CLKO|0x07);  //fC¥FTO, T14d Hi 4

TRO = 1 [/ TEENTOFF A S T, %t R G gt A7 40 45k
TRI = 1; J/BETUFE ST A, % RGN o AT 43 it 1L

//ZE M TG, PR AT LA o o I S8 L B B B
while(1):
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2.2 STC12C5201ADA&F A KA BEER

STC12C5201AD R4 . 5 HLA] LIz AT 3Fh 4 M p s AR IO #E, 10 AE: FREER,
R A L. IE% TAEREN T, STCI12C5201AD Z 5128 5 WL SL B Th#E 2 2. 7mA ~
TmA, T AR R A ML T DR /2 <0.1uA, *l‘ﬂﬁiﬁ?ﬁ@ﬁﬂiﬂmﬁ%qsml«.

AR AR X B Bh 23 A CLK. DIV, 1 2 PR ASE A0t e 82 X A dE N R4 1) A7
PCONFIFH LA 4% ] o PCONT/T?%EEX!ID—F
PCON (Power Control Register) (ANH] {7 F-4k)

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

LVDF : AR H AR A7, T3] I 42 (0 HAS I o Wi SR bm i Az
FEIE S TAEFZE R ARSI, SR 9 8 A H e Ve o IR TR EAS I TR fe s, 162
HEL SRS PR S IR, BIFE A AR B R Ve e TR A I H H
JEIS, ANEABAH VR AI W, 2B, S E RS0, WE0)E, W
PR A f IR Ve e AR SR TR AR I T TR HEL T, 28 e Bt B L

FEHE NS L ARPGS AT, A0 AR A i B R SR VF AT AR A, R R AN B LS
Je s AZAR A FL A AR CAREAR DI RE . A Rt SevF ml = AR AR A I v b, U 8E N
S, AR B AR SR T AR, £ A B8 AR AR Ve o IR AN TR FE I
Jes PRAAREAS I i, FRRMCU M st HEAR A e B
POF: LFHEMIREA, BhlEd)E, EREMRELINL , WA .
SEBRRL . BEHIWE BB GARE , RIS RN S AE T AR AL, BN
A VAL, BRI R A B HAE AL, @A 7R A W

FEIIRACRE 7o, b
POF/PCON.4/& 5 A1

\4

SR,

RE TR

P SRR 5 P,

4@T@° S H A S o7
753 A 2K TR
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PD : JFILE IR, #EANPower Downt& =, A H &M WK BT fid & 80T FREyE fid R e i, gk N\ #52
AR, RBIREREAR, BT ERBRCPU. SER 45, HAT OEINREMHEIETIE, R
HHNT W ks TAE . nCPUM b A e i 1R SN5R & BRIE : INTO/P3.2, INT1/P3.3,

TO/P3.4, T1/P3.5, RxD/P3.0, CCPO/P3.7, CCP1/P3.5, EX_LVD/P1.2. s A st f= LA
A, SRR DIFE<0.1uA

IDL : KHE1, #EANIDLEREK (FR), BRAZALCPULERN S, CPUARNIATIE AN, HART)

&b 37

RERRPF AT KL TAE, T EAMARrPIT. e a8 b T, A oA o b S A/D e f6e o i v (1)
AEAT— A>T . WK CPUM S RS S (IDLEAR ) MR (14 & #48 mh 7 A5

INTO/P3.2, INT1/P3.3, TO/P3.4, T1/P3.5, RxD/P3.0,
PN 350 % I 25 Timer0, Timer1 5 0] DA B (1L 25 R AR e 2
HRAT DT (UART) 0] UK 5 AL 2 R A g i
GF1,GF0 : PMM@H TAEfRELL, F Pl DR R
SMOD, SMODO0: HHiFE#EGITExR, SHOFK, EHMENA.
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2.2.1 {KIRER,

B A 2 A% BT UK 28 Gt B (91350 it A2 B 4 B PN S5 R/ CHIR 3% 80 ) BEAT 2040, AT B T A
PP AR, FRRIhFE, FER{KEMI.

I} e 43 A3 B A7 %5 CLK_DIV & [ 52 X F

SFR Name | SFR Address | bit B7 B6 B5 B4 B3 B2 Bl BO
CLK DIV 97H name | - - - - - | CLKS2 | CLKSI | CLKSO0
CLKS2|CLKSI1 | CLKSO |4345i)a CPU) SEBr TAE I 8
0 0 0 |ZMHSARE B Bl P S R/CHR 3% ) B
0 1 (HIER AR B B B S R/CHiR 3 B 8p) /12
0 1 0 (HINER Sh AR I B B3 P SR/ CHiR 5 I 8 /4
0 1 1 (HIER A B B PN S R/CHR T I 8 /8
1 0 0 (IS AR B B 9 S5 R/CHR 3% I 8) /16
1 0 1 (HIER AR B B B S R/CHiR S B 8) /32
1 1 0 (HNES AR B B P9 SHER/CHR 3% ) /64
1 1 1 (HIER A B B PN S R/CHR I B /128
' Nl 000
| |
| N |
o
| |
011 )
PIBRICIR I H | ] | ATAMBSYSclk
SR AR B T i 100 (58 L LA B )
| |
' +32 101
| |
e e
| |
L - - = _/_ [E—
CLKSZ,CItKSl,CLKSO
Bt gtheE 44

STC12C5201 ADFF1 5y HURT LAAE 25 PRAS AU 20 BT, ] AR IR % AR 7340
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2.2.2 DIRER

FIDL/PCON.OE AT, B HLEFHANIDLE () . FEERERXT, NCPUTLH 1k
TAE, (HRAMBT . SMEBACER I S . ERT 28, A/DEH: . AT SN IERIBIT. AT
e MR N2 S TAERRTH A 5F —/NIDLE "#{7: IDLE_ WDT(WDT_CONTR.3).
MIDLE WDTH B N170, FHIIfER#8E “SWER" 114, BIE® TIE. 4
IDLE WDTHIAEIE“0"RS, &M@ 287 “ SN AT, BME IR TR, 782 AR
T, RAM. HE#R$EEN(SP). FRITIMEER(PC). FBITIREFEPSW). BIMEFH(A)E T 74 AR KR
JREHHE . VOREE 2 N B B AT I — 21 2 4IRS . S B R S 3 WL BTG 41
W& AR RE IEH 84T (BRCPULH A0 A TAEAN) o AR — AN e W P2 AR i, e AT mT DK 5 F B L
fig, B HERRELSS, CPURMSHAT I N TN AGEA) N — &2

A AT T DR A AR . AT A — AN R T 72 A 2 512 IDL/PCON. O A A4 75 5%
MBI R B — MBS W ERE . SNERSTS B A, KB, 74
AL, IXFRL AL G| R A2 AL S U5 TR B IR R 24 Bon - 10us, A REFEAEE AT,
FRIGRSTS R, S5 E AL, B ML P FE 10000HAL H- 46 1EH T4 .

2.2.3 1HEEL/MFIERR

FPD/PCON.1E N1, BV ANPower Down (FeiH) 5, BB MIEHER, 3
ARG, NESESENE, R TIOR8, CPU, ERE. Bl A/DEH, siT0O%
IR TR, AP W gk s TR SAR R A I B BB SO vF o] P 2R vp T, U T A i R i v 4
BETAE, B E TR FEARBERGE, FrATVO0M . SFRs Rk Ihfe 217 28) ZEH E A\
R T R — 2 IR S A

ALK CPU M 2 B 5 M i 16 05 145 - INTO/P3.2, INT1/P3.3, TO/P3.4, T1/P3.5, RxD/P3.0,
CCP0/P3.7, CCP1/P3.5, EX_LVD/P1.2

A, ANEBEAL HOREMCU M i AR 2 Fp e i, 2 67 M L 5 AOMC URKE A 7 2 2 10000 H A
TG IE S TAF.

B R GETC AN R W ECRE B LA Ft AR SO IS, T ) P A R I i e AR

(I/O @—%—m _Y_‘ ——X]INTx

Cl 5MQ

<
S /KI R P 51 B
A =

P78 AL 1/O 1 S lie EOMHESR /5 EREAOFE R, L B R4 ERE R ACL T
TS WL N RS2 A, K45 78 /O VRIS, T A Bl F BELR 125 it B L 2X C L
Ho ZEAECTI RN 0. 8VIRF,  AME AR IIINTx 2 7 25— N B v e, ATTT B 2l s 5
Fi HLAA G AR 2 e R
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/*HT AN Fh T g e FE RSO R PR P —
/¥ - SEZRSTC 1T ZF 5 F AL A1 v i nge i s FRL A
PUn SR EAERE P o Al AR SCE T 51 AR
PEERE P A B OCE RN T STCH Bk AR

/*

*/

*/
*/

*/
*/

#include <reg51.h>

#include <intrins.h>

sbit Begin LED =P172;

unsigned char Is Power Down = 0;

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

//Power-Down wake-up pin on INT1

//Normal work LED indicator

//clear interrupt wakeup counter variable wakeup counter

//system start-up LED

//Interrupt system initialization

sbit Is Power Down LED INTO =PI"7;
sbit Not Power Down LED INTO =PI1"6;
sbit Is Power Down LED INT1 =PI"5;
sbit Not Power Down LED INTI =PI1"4;
sbit Power Down Wakeup Pin INTO =P372;
sbit Power Down_ Wakeup Pin INTI =P3"3;
sbit Normal Work Flashing LED =P1"3;
void Normal Work Flashing (void);
void INT_System _init (void);
void INTO Routine (void);
void INT1 Routine (void);
void main (void)
{

unsigned char j=0;

unsigned char wakeup_counter = 0;

Begin LED =0;

INT_ System_init ( );

while(1)

{

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

{

Normal Work Flashing( );

//System normal work
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Is Power Down = 1; //Set this bit before go into Power-down mode

PCON =0x02; //after this instruction, MCU will be in power-down mode
//external clock stop
_nop_();
_nop_();
_nop_();
_nop_();
H
H
void INT_System_init (void)
{
1TO =0; /* External interrupt 0, low electrical level triggered */
/! ITO =1; /* External interrupt 0, negative edge triggered */
EXO0 =1 /* Enable external interrupt 0
IT1 =0; /* External interrupt 1, low electrical level triggered */
/! IT1 =1; /* External interrupt 1, negative edge triggered */
EX1 =1 /* Enable external interrupt 1
EA =1; /* Set Global Enable bit
H
void INTO_Routine (void) interrupt 0
{
if (Is_Power_Down)
{
//Is_Power_Down ==1; /* Power-Down wakeup on INTO */
Is Power Down = 0;
Is Power Down LED INTO =0;
/*open external interrupt 0 Power-Down wake-up LED indicator */
while (Power_Down_Wakeup_Pin INTO0 == 0)
{
/* wait higher */
H
Is Power Down LED INTO=1;
/* close external interrupt 0 Power-Down wake-up LED indicator */
H
else
{
Not_Power Down LED INTO=0; /* open external interrupt 0 normal work LED */
while (Power_Down_Wakeup Pin INTO0 ==0)
{
/* wait higher */
H
Not_Power Down LED INTO=1; /* close external interrupt 0 normal work LED */
H
H
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void INT1 Routine (void) interrupt 2

{

}

void delay (void)

{

if (Is_Power Down)

{

else

//Is_Power_Down ==1; /* Power-Down wakeup on INT1 */
Is Power Down = 0;
Is Power Down LED INT1=0;
/*open external interrupt 1 Power-Down wake-up LED indicator */
while (Power Down_Wakeup Pin INT1 == 0)
{
/* wait higher */
b
Is Power Down LED INTI1 =1;
/* close external interrupt 1 Power-Down wake-up LED indicator */

Not Power Down LED INT1=0; /* open external interrupt 1 normal work LED */
while (Power Down Wakeup Pin INT1 ==0)
{
/* wait higher */
H

Not Power Down LED INT1=1; /* close external interrupt 1 normal work LED */

unsigned int j=0x00;
unsigned int k = 0x00;
for (k=0; k<2; ++k)
{
for (j=0; j<=30000; ++j)
{
_nop_();
_nop_();
_nop_();
_nop_();
_nop_();
_nop_();
_nop_();
_nop_();
}
¥
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void Normal Work Flashing (void)

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

H

; I 3 A7 v BT i PR S By HLR R IR Uil 5)

- 3f s sk sk sk s sk sk sk s sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk stk sk sk stk sk sk stk sk sk skeskosk sk skeoskosk sk skokok sk skokokskoskokokskskokok
H

;Wake Up Idle and Wake Up Power Down

« 3 s sk sk sk s sk sk sk s sk sk sk sk sk skeosk sk sk sk sk sk sk sk sk sk sk sk sk sk stk sk sk stk sk sk skeskosk sk skeoskosk sk skokok sk skokokskoskokokskskokok
H

/% - HRSTC 1T R B AL Hy A0S o W7ol it o LA 2
S/ U0 AR PP P i A SC R 5 AR
AE AR PP P O E PRI T STCRIBERL L

*/

*/
*/

S*

ORG
AJMP
ORG
int0_interrupt:
CLR
ACALL
CLR
RETI
ORG
intl_interrupt:
CLR
ACALL
CLR
RETI
ORG
delay:
CLR
MOV
MOV
MOV

0000H
MAIN
0003H

PL.7
delay
EA

0013H
Pl.6
delay
EA
0100H
RO,

R1,
R2,

> >

#02

*/

;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
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main:

main_loop:

MOV  R3, #0
MOV A, R3
CPL A

MOV Pl1, A
ACALL delay

INC R3

MOV A, R3
SUBB A, #18H
\[@ main_loop
MOV  PI, #0OFFH
CLR ITO

SETB ITO

SETB EXO0

CLR IT1

SETB IT1

SETB EX1

SETB EA

;P1 LED increment mode changed
;start to run program

;close all LED, MCU go into power-down mode
;low electrical level trigger external interrupt O
;negative edge trigger external interrupt 0

;enable external interrupt O

;low electrical level trigger external interrupt 1
;negative edge trigger external interrupt 1

;enable external interrupt 1

;set the global enable

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

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

WAIT1:

MOV
NOP
NOP
NOP
MOV
MOV
NOP
NOP
NOP

SIMP
END

PCON, #00000010B

PCON, #00000001B
P1, #0DFH

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

;Set IDL bit, idle mode (IDL = PCON.0)
101,111

;dynamically stop
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23 811

STC12C5201AD &5 8§ WA SR A7 5 e AMESRSTHI I AL, AR A I 2 A7 G4
B EALIIREMRST2E AL, SBANREEN MRS, BAEEN, BN/ EREM
F AT e 38 AR A 1 55 7 ZE B 200mS, L IUMAX810% F & A Bk, Hsomh e 7e b i 507 5 1
In—/~200mS EALIER) , FH I IHEAL.

2.3.1 JNERRSTSIIE L (BB—E AL ThEeERD)

HNEBRST 5| B AL A A AN S FIRST 51 BTN — % 96 BE (K R ALk, AT SEELEL R LI =
firo RERSTR AL BB o IF 4 Ff 224 NI BN 10us J, L L BE AN R ADIRES, KRSTR AL
BB ER TS, B LA R ARSI AR FE X FI0000HAL T 46 IE 5 TAF .

232 IMNBMEERNEN SR EEN, FEE_BINGERRST2E )
G SR S

W —E A TR (FTRAA ), AR T 1.33VE AL, S8 2AN s BH 43k S I A M T 8 52 A7
[ THE L AT

ER | BT | BT | AZecun | SzpgE | s e

P1.Z/RESETZRMET L. 3svE{s, Btk 7i5C TES @ 1
HAaTLLE ik g BHEMiZE »1oMHz, [&1%$R FL.2/RESETZ FA{E RESEIZ
PL. 2B B NG — 8
(AiIB BEhMEE EE e & Hammi & O

LHRRBRTXEMBIIMES 1 " IES % HO
Idle EEFDARZEIIFIERET 1S ET (s 2

LR BNBIMEE [aRtrIti 256

THENESER ¢ s C W SETHERHE 5 7]
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KT AT
I 4 22 1 T L2MH 2 I, 823804 FH 48 — 5 A ThBe il (STC12C5201AD & FILERST2/EX_LVD/P1. 211)
) FH B8 0 P AR ARSI LVD T BE AR A0 A 5 A7 B, 3L 780 17 P 28 1%

O .I 7805 .I Vee
4Ll L Ly,
470uF
o T T T T Gnd R1{ |20k
= P1.2/RST2
R2| |10k
L BL/MCU

STC12C5201AD RN AN AT MILVDAEPL.2 H, R AESE — AL D Re il

B, RE R T805 i i 1) ELVA L &5V, AR ER 7805 5 i Y ELIA FELIE AR B AV, B
HL BELR 1 ATR2HE AV B I (14 L 43 R AR T FRAS 0 1 e (133 VL), DRAS 28 R AL T e
RST2#iikCPUAL T EHADRAS . 2482 R H 7805 )5 v i) EL IR FELIS i T4V EL B, b e iy FL FELR 1A
R2:HFAV I B 43 s 3 v T A0 T A I T T4 P s (L33 V) , B8 WLE AR IS B AR, R B IE %
TARRE.

Mmoo 410uF 14
O 7805 Vee
41l 7T 4 L
fo. TT T T Gnd R1| [100KEA |
= P1.2/RST2
R2[]?
L THL/NCU 1

WIAZIR EAE220VI, TR HL 7805 Hiy it Y ELIA FEL A 11V, 2428 i B B BEEI 160V, Fa K ER7805 /i
i H B 8.5V, b B R g L BHR T ATR 245 8.5V ) B 43 1 B T8 A 1T L (1.33V
L) o URAS 28 R4 ShRERIRS T2 5k ik CPUAL T EALIRAS, A8 B 7805 1if uify (1) EL I L K 2 T
8.5VLL LI, P A i HE FHR IR 244 8.5V 1) H 43 e 21 v TR Ayl I A FEUSE (1.33 VD), BB
R WU R R EALIRAS, IR E B IE % TAERE.
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2.3.3 HNEBIRERNBENEE S IhEERT, ATYEIMERR E A A i

STC12C5201AD R F 5 5 HLAEP 1.2 L1381 A0 ks il Eb A D g, ml = A . X
FEF ] DL 2 i) 75 B W7 2O 2 A0 3 F 2 T A o SR B AL P A O 1) PR
1. 33V(£5%), 3ERE A HLA AR THE H R A2 1. 31V (£3%) .

AN A R AR, OV ARUE R A HLIE S TAE . BeBs, BT DR R AL SRR A
MIIRERRA BT MR eGP TERPIRES.

b B AT S AN AR A M AR S AL(LVDE/PCON.S) 21, EHHRMEE GERIZMA AL T
W, BUGEERE, FER AR TNE, WAE, ARERPL 210 BN R TR A
R

D 5 SR AR o R R A B ARG AR 0 T 40 68 T A, TR CPU M Fit e A S B, K 4 3k o
AE 25 A7 #¥WAKE_CLKOH [P AH B 4% il 57 LVD_WAKEE 1.

A FIHE R SRR A I LVD T BE AT A b A S AT, il Y 87 FH 2 % 1 4 B s o

| Errvn LR

o 7805 \¢
LT 4 L |

IT L TTI. .

P1.2/LVD
R2
S HL/MCU

STC12C5201AD £ F /MR EAIMILVDZEPL. 211

WIS L AE220VIR, A8 R 7805 11 by Y BELUR HEL /2 11V, A8 H R B B 160V, 2780571
Uity ) ELIA FELAE 8.5V, B AR (1 FEL FELR T RIR 24 8.5V ) HiL s 40 JE BIMEE T A I T T4l H o R CPU
Al LA W, HEREH W, AW RS AT B, B LVDFAESR, FiELVDFAL.
W0, WA IERE, o1, WY EEEE, LRI T RIS 5 1 TAE. R
TN RE, FKLVDEAE R, FILVDEA KME. %R0, MR HEE RS E EH,
M CPURIR S IE% TAE, N1, k824 LVDFAIE0, FiELVDFRIME, M5, 2308
PRSI, BURIEIER HE, CPUBAZARES.

B | G T | BAFE | AEnnAE | SehieE | s o

F1.2/RESETZRMET L. 33vE{s, EfEvs. 785 TES & 1O
B5MiZE »12MHz, (&%$F FL.2/RESETZ FA{E RESEIZ

BENMERET MaRE L pi S s  TES & KO
LRRBRTEREHNBMEE 5 " YES + HO
Idle (EFDARTEAFIERET 1S ET ¥ 1ES WO

LR BNBIIMEE HaRdrIii il 256 ¥
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5 ANEAR A ILYDA 58 HIRFIR D RE A7 A7 4% 3R

Reset

Mnemonic | Add Name B7 B6 B5 B4 B3 B2 B1 BO Value

PCON 87H Power Control SMOD SMODO | LVDF POF GF1 GFO PD IDL [0011,0000
Clk_output
WAKE_CLKO| 8FH | Powerdown Wakeup | PCAWAKEUP [RXD_PIN_IE[T1_PIN_IE [T0_PIN_IE |LVD_WAKE - TICLKO | TOCLKO | 0000,0x00
Control register

IE A8H| Interrupt Enable EA ELVD | EADC ES ET1 EX1 ETO | EX0 |0000,0000
P BSH I“‘e”“{’;‘l;“"”ty PPCA PLVD | PADC | PS PTI1 PX1 | PTO | PXO |0000,0000
IPH |B7H I“‘e”“ﬁitgﬂ“"”ty PPCAH | PLVDH |PADCH| PSH | PTIH | PXIH | PTOH | PXOH |0000,0000

A ARG S A S F Fh 4% 1) SO 47 S« EA/ELVD,  ELVDRAR A I v Wy 7o 14457
AR A G I KR 87 (5 PP DT 2 2 428 A7 /&« PLVDH/PLVD, 0/0, 0/1, 1/0, 1/1, PUZ% b i 2 2%
AN AS A B R i SRAR B« LVDF, EHHEHER

SR AR I — LA A7 45

PCON : F i il 77 47 o (AN ] £ F-4k)
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
PCON 87H name | SMOD | SMODO | LVDF | POF GF1 GFO0 PD IDL

LVDF : AR A AR AL, ]IS 42 A s Ao 00 o Wi SR 5 Az

IE : rhibr so v ar A7 4 (AT 47 3-4b)

CEIER TARRIZ IR TR AN, 05 P38 T R Ve o TR FE R TRE MU, 2407 1
ANEL, SRR b R A VT e BLE A 38 A PR R Ve oA T (A T ol
R, AAE R LRI, R EE L. %A RO, H0)E,
P B Fh PRV e oAk SR TAR IR R T TR B, 2R SR 1 3 s B L

PEIE AT TAERAT I, MU PR 0 B B Al 0 7 0 7 A b, DU E R0 N
5, AR B R AR LA TEE . bl 0 VT P2 AR R sp T, 07 28
P IS, AR P B S T, 7E P A1 PR PRV e oA T FE R0 T TR P
By P AARIE R R, TANCU M R AR

SFR name | Address | bit B7 B6 BS B4 B3 | B2 | BI B0
IE A8H | name | EA | ELvD |EADC| ES | ET1 | EX1| ETO | EXO
EA:  Fli e s mih.
EA=0, BEifit T FT A B9 Brig R ;
EA=1, JFivadi, EEATRWEEE B ORI v sl e,
ELVD : &SI A Wt 78447

ELVD=0, £ 1FA% s 460 A Ky 5
ELVD =1, Jo¥FR A A W o
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SFR name

IPH : Al o 25 4% il 25 A7 2% 5y AN AT 62 F-41E)

Address bit B7 B6 BS B4 B3 B2 B1 BO

IPH

B7H name |PPCAH | PLVDH |PADCH| PSH | PTIH |PX1H| PTOH | PXOH

IP - T fIe o 247 1 25 A7 8 I (R] 2.5 41k)

SFR name

Address bit B7 B6 BS5 B4 B3 B2 B1 BO

IE

B8H name | PPCA | PLVD [ PADC PS PT1 | PX1 | PTO PXO0

PLVDH, PLVD: i H Al Wi £12 26 2 42 147

PLVDH=0 HPLVD=0f}, &AM - WA i AL S g0 i (L 46 2540)
MPLVDH=0 HPLVD=1}, &AM A W A AR 5 2 W (PR 56 2 1)
PLVDH=1 HPADC=0W, Al 4 Wi i st Se g W (P e 44.2)
PLVDH=1 HPLVD=1H}, &AM W A im0 S 2 b (D26 243)

AFR AW 77 2BORP L. 2 MR R A GLmiE S

3% - JE/RSTC 1T RFHEFHLPL. 2 1 R A I Th g */
AN SRR AR A e SO R S AR #/
SRR AR B R R AR T STCH R 2P */

% */

:IE: EA, ELVD, EADC, ES, ET1, EX1, ET0, EX0

:IP: PPCA, PLVD, PADC, PS, PT1, PX1, PT1 PX0

:IPH: PPCAH,PLVDH,PADCH,PSH,PT1H,PX 1H,PTOH,PX0H

:PCON: SMOD, SMODO,LVDF, POF,GF1, GF0, PD, IDL
PIASF EQU  9DH

ORG  0000H
AJMP  MAIN
ORG  0100H

MAIN:
MOV  SP, #OEOH MER AR EF R M OBOH T
MOV Pl #OFOH SENFRETIT UG TAE
LCALL Delay SJE R
MOV Pl #OFH SENFETP IR TAE
LCALL Delay SHEFF
MOV Pl #OFFH
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MAINI:

MOV  PIASF, #00000100B

MOV A, PCON

JBC ACC.5, POWER ON 1

CLR P3.7

SETB  P3.5

SETB P34

SETB P33
ERROR:

SIMP  ERROR
POWER_ON_I:

SETB  P3.7

CLR P3.5

SETB P34

SETB P33

LCALL Delay
Continue Read:

MOV A, #11011111B

ANL PCON, A

NOP

MOV A, PCON

JBC ACC.5, Low_Voltage
High Voltage:

SETB  P3.7

SETB  P3.5

CLR P3.4

SETB P33

SIMP  Continue Read
Low_Voltage:

SETB  P3.7

SETB  P3.5

SETB P34

CLR P3.3

SIMP  Continue Read
Delay:

CLR A

MOV RO, A

MOV R1, A

MOV  R2, #30H
Delay Loop:

DINZ RO, Delay Loop

DINZ RI, Delay Loop

DINZ R2, Delay Loop

RET

END

s PL2 U RE

//ERROR_LED

//POWER_ON_LED

IR

//High_Voltage LED

//Low_Voltage LED

59



STC12C5201AD £ 51| 5 Fr HLAE 7S

2.3.4 BHEN

RPN TS TR Y, A SARRTER, TELIBRRILRGREN (AE)
2=, AEGERI805 1 B WL T4 R SRk ThRE, P 0 R AR S B, SEBIE R R
R . BASTCHTHE H (138 55 T 805 AR 72 ;' B2 R 34N T IAP_CONTRAFFRTh RE 7 /748, SL8L T ik
ThRE. HI R 7 42 I TAP._CONTRAFIA T e 75 A7 2% 1 A AL SWBS/SWRSTHE AT LA &R 4t
XA

IAP_CONTR: ISP/IAP #%fil| 75 17 %%
SFR Name | SFR Address | bit | B7 B6 B5 B4 B3 | B2 Bl B0
IAP_CONTR C7H name | IAPEN | SWBS |SWRST|CMD_FAIL| - | WT2 | WTI | WTO

IAPEN: ISP/IAPISRE fC 447
0: ZE1EIAPEL/ S /#EFRData Flash/ EEPROM;
1: fOVFEE/ 5 /# K Data Flash/EEPROM.
SWBS: #{iE M P N R XA 300), 42 MISPREFIX R a(1). E5SWRSTH AL A&
AT LASEIL
SWRST: 0: AfE; 1: PPAERMERZEN, WAEHIIES.
CMD_FAIL: U1%i% T ISP/IAPA 4, HXTAP TRIGIASA/AShih & S, WA 1, 75 A FE Z.

s MR REFHAR PP IX (APIX) B A AL IR D)4 2 P R FE 7 IX (APIX) THIRHATRER
MOV TIAP_CONTR, #00100000B ;SWBS = 0(i%&#EAPIX), SWRST = 1(3E A7)

s MRS ISP G 1 15 7 X A S AL I DI 2 P S AR 7 X (APIX) FHAR AT AR 7
MOV IAP_CONTR, #00100000B ;SWBS = 0 (GEFEAPIX), SWRST = 1(3KE L) _
s P B 7 X (AP X)) 3 27 3 V) 46 31 R G ISP MR 452 7 X T AR AT AR 7 -
MOV TAP_CONTR, #01100000B ;SWBS = 1 (i%&#ISPIX), SWRST = 1 (4% Efr)

CMRGISP MR X AT AL I 31 R B ISP IR IR 7 XA BAT R T

MOV IAP CONTR, #01100000B ;SWBS = 1(i&FEISPIX), SWRST = 1 (3 A7) —
KGN RGRAL, A NI RE T AE S d = B AL RWIIEE, VO wiihtil

235 FHEEMN/IFBEEN

HHEPEHEVCCIR T L A BR A I T TRE B I, A A Z SR A > B A . 24 VCC
HPKEIE R RN, @EIR32768 M b5, RS A /BB R, AR, Ef
AL/ 5 R AL RER IR A o
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2.3.6 MAX810E & [\ H 1%

STC12C5201AD & 51 B B WL N 342 ik T MAXS10E A& A7 f % . Z5MAXS10E B & A ik 4
STC-ISPZmAZ &% i o idF, W LAJE B F AL ks = A 29200mS 2R, B AL A BE WAl b o

2.3.7 &I'IR(WDT)E L

FE TS/ RERT/ MTEMRERFERTEENRGS, N TP “ REGAERE O
T, ZF T, MCU/CPURRFHE K, SERGKN A H TIE” , @25 351, R
MCU/CPU A{ERE RN 18] P 4% 25K U5 18] & 1140, A AMCU/CPUAL T 5RAS, & T 1t 2
SRIEMCU/CPUSE AL, A 5 45 58 Sk IT AR A AT F  #2 P . STC12C5201AD R 51 5 5 HL N
EAR I T UCE TV TR, R PR S TSR B AR AR SN U /T . Rt ThAE, AT
o NRFR D RE A A7 4 WDT_CONTR:
WDT_CONTR: 7 [ J4fj(Watch-Dog-Timer){% | 2 17 %%

SFR name |Address| bit B7 B6 B5 B4 B3 B2 | Bl | BO
WDT CONTR| OC1H | name |WDT FLAG| - | EN WDT [CLR_WDT|IDLE WDT| PS2 | PS1 | PSO
Symbol 5 FunctionLj ¢
WDT FLAG: When WDT overflows, this bit is set. It can be cleared by software.

BTV AR EAL Ml i, ZA R E L AT B HEO.
EN WDT: Enable WDT bit. When set, WDT is started
BIVRRVEA, HJREN “1 7 B, BIAED.
CLR WDT: WDT clear bit. If set, WDT will recount. Hardware will automatically clear this bit.
BTG COAL, BBV, BTV SRR R B 3hiE <0 " .
IDLE WDT : When set, WDT is enabled in IDLE mode. When clear, WDT is disabled in IDLE
B “IDLE "0, 4 BB, BIIMEERRE “SRBR 115
MIECOLALNS, FHIIMER 2R “ W AT
PS2,PS1,PSO:  Pre-scale value of Watchdog timer is shown as the bellowed table:
BT VE N BT A0, R R R

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

0] 0| o0 2 393 mS

0 | 0 | 1 4 78.6 mS

0 | 1 | 0 8 157.3 mS

0 | 1 | 1 16 314.6 mS

1 | o] o 32 629.1 mS

1 | 0 | 1 64 1258

1 | 1| o 128 258

1| 1 | 1 256 5S

The WDT period is determined by the following equation & [ ] H I [A] 1155
F 0% SR = (12 x Pre-scale x 32768) / Oscillator frequency
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B h A 12MHz «
F 1% U 1] = (12 x Pre-scale x 32768) / 12000000 = Pre-scalex 393216 / 12000000
ps2 | PS1 | PSO P%%;%e WDT overflow Time @12MHz
0 0 0 2 65.5 mS
0 0 1 4 131.0 mS
0 1 0 8 262.1 mS
0 1 1 16 5242 mS
1 0 0 32 1.0485 S
1 0 1 64 2.0971 S
1 1 0 128 4.1943 S
1 1 1 256 8.3886 S

B4 11, 0592MHz :
T | 1A% T 1] = (12 x Pre-scale x 32768) / 11059200 = Pre-scale x 393216 / 11059200

WDT overflow Time
PS2 | PS1 | PSO | Pre-scale @11.0592MHz
0 0 0 2 71.1 mS
0 0 1 4 142.2 mS
0 1 0 8 284.4 mS
0 1 1 16 568.8 mS
1 0 0 32 1.1377 S
1 0 1 64 2.27558S
1 1 0 128 455118
1 1 1 256 9.1022° S
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FIRAWRER, ESTCRYTHIR AT BRI
/*
/% —- BRSTC 1T A5 AL B 11 S H i I 18] T B A - */

SR B R P P B SR ) PR ) oeereommeecreemee e ot
R T S T g o g s e— *
/* */

s AR FEFAESTC-ISP Ver 4.86.PCBI) T #i i LA LM BUERE, MK TARRASAEPTH EEIR
VAT S I ] = (12 * Pre_scale *32768)/Oscillator frequency

WDT CONTR EQU  0CIH & 1Ak
WDT_TIME_LED EQU P15 JH P15 4RI T 1M N T FE 7R AT,
AR I B TR AT ER 2R 7% KT e 0 T e k8 K e ) K P o
WDT_FLAG_LED EQU  PL7
DHPL T4 HIE TV E AL FE R AT, R SR N T AL

Last WDT_Time_LED_Status EQU 00H AR, AEAEE 1AL N R FE R AT K — JCRES AL
WDT B A IE] (BT J0scillator frequency = 18. 432MHz) :
;Pre_scale_Word EQU  00111100B HO, JABIE 1, T =32,  0.68S
Pre_scale Word EQU  00111101B SHO, HENE T, B Hs=64,  1.36S
;Pre_scale Word EQU  00111110B IHO, FRENE I, T Ss=128,  2.728
:Pre_scale Word EQU  00111111B  ;i50, HEWE 140, s i%=256, 5. 44S

ORG  0000H

AIMP  MAIN

ORG  0100H
MAIN:

MOV A, WDT _CONTR Rl SN TR A

ANL A, #10000000B

INZ WDT Reset WDT_CONTR. 7 = 1, FHi KA, BEEIE I TRELAET
;WDT _CONTR. 7 = 0, LHEANL, ¥WIEZ), RAM HICAZENBENE

SETB  Last WDT Time LED Status s BB,

s WIGRALE T I3 H I TR PR 2R KT HRPIRAS AL = 1
CLR  WDT TIME LED s EHE A, RREAE T N R R AT
MOV~ WDT CONTR, #Pre_scale Word DAZNE T
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WAITI:

SIMP  WAITI SEHPATAES) FEHL) . SEAE T 1% B B AL
;WDT_CONTR. 7 = 1, B VMELL, HE30, RAM HICHNHEARE, NELHTE
WDT _Reset: JEITSEAL, AIEB)

CLR  WDT FLAG LED e E TIMEAL, R E I B A TR R T

JB Last WDT Time LED_ Status, Power Off WDT TIME LED

s N UEKAH BT, D905 AR LT
SARGEF A0 I AR ST ) b — POIRZAS AL B WDT_TIME_LED /T,
A ERCEARRIE K, A EURE KA

CLR  WDT TIME LED s R UK KA i T VA B TR HE 7 kT

CPL Last WDT Time LED_Status DR TR S TR 2R KT B — UOIRAS R
WAIT2:

SIMP  WAIT2 EAPATATE R 5P, ERE T = A7
Power Off WDT_TIME_LED:

SETB  WDT_TIME_LED s PCSEAR YO R T 103 HA I (A1 FE s AT

CPL Last WDT Time LED Status DG T R S T R R AT ) b — DOIRES A R
WAIT3:

SIMP  WAIT3 EAPATAE ) P, ERE T Vi = AL

END

64



STC12C5201AD & 51) 1 Fr WL 46 e

2.3.8 XBHENMMMARBINELL

AR

/3

WHEE TR AL

Al HLE S M R R X 0000HAR T 46
AT R

BT HIRESET A= 42 1
=R DA

ARG W FER X 0000HARTT 4 FLE R
TR

ot 2 A

FY=ENIE=E A JERT X IAP CONTRZF 788 |28 R G0 M R X 0000H AL I 4 H. 4244
B0 E S, [ATH P RET
22f 245 N R GETSP A 58 X T Ea AT S
‘%‘Tj‘ . ?? I pay
;;gﬁﬁégggg% o BRI A ISP R R AR, 2
WEN B PR X AT PR
A 4 4 s s lﬁ el
wREIEh | B s a 2xfdi R Y5 N\ R B ISP W L X TF IR AT L

Feo KA EIEERIISP R #idr &G, 2
SALENH PRy X AT R P R
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F3IF RAFIESEFFIRINRE T 785 (SFRs)

STC12C5201AD R 51 . 7 (LA FE 7 A7 fitg o AU ELHE A7 i 8 2 45 B S Sr bk (1. STC12C5201AD
ZA R AL T T A ae 4l /& B EFlashfAfif 8%, DRV M AN F Atk as, RN b

37 {8 A8 (5 5 — EAMRE F 2% 5 {5 5 —PSEN, STC12C5201AD 2 51| 2 i HL A 2 4 2565
THEHE G, o m 128 7 OB At Ay SR IR Th e 27 /7 23 (SFRs) S it bt 85 &, SEZPr

fait Y 3 I AN R ) 3 0ED5 SN A X 7)o [ STC12C5201AD%§U$)#HLHE$ﬂLJU‘?I‘D]E%%B
BAaArttas, ONBCH U7 10 AN RO A7 i 2 1 8 26

3.1 FEFTRiEE

FEFP At es TP UH PR . B AR M 255 . STC12C5201AD & 51 # A HL A Ak
T 1IK~6KF i [fIFlashfEF /A5 28 . STC12C5201AD 241 &-Fh B 5 2 - ML IR Flash 42 fif 28 1)
Mok RN

03FFH
Type Program Memory

STC12C/LE5201AD 0000H~03FFH (1K)
Progrinlf Flash STC12C/LE5202AD 0000H~07FFH (2K)
Memory STC12C/LE5203AD 0000H~0BFFH (3K)
(1~6K) STCI12C/LE5204AD 0000H~0FFFH (4K)
STC12C/LE5205AD 0000H~13FFH (5K)
STC12C/LE5206AD 0000H~17FFH (6K)

0000H

STC12C5201 AD 1 fy HLFE 471k 2%

BRHLEN G, FEFPHELEE (PO) N 25 H0000H, MO000H # G H MEHATFEF . 53 A A b
AR 2% FE 7 BN C il CORR A W) &) 0 TREF A7t as H . fEREF A fgas T, A s
—ANEEMN L, R AR RIS S, B AL S B BBk SR R 1) A BN O
FEHPATIER .« AR o r S W AR S AR e N ik 2 0003H, E IR 25/ 2280 W iR 55 72 7
FIN 1 E 2 000BH, A5 H W 11 A T AR 55 72 37 N I HBBE 20013 H, 8 B s / 11 £ 1 H
MRS AR F N 1 ki J200 1 BHEE o B8 22 (1) 7 W Al 452 13 (RN 11 otk (R D 1 ) AL R0 7] o D
FT o FTAHAR AT N 1 kb R 1T X A] (8N ) A PR, — ML e R AT 76 2 1 B e 55
PR, DRI, —RGCAE v B S ) bk X 3807 T — 2 oA AR EE RS FE 4, 48 1) B IR A7 P T e 55 72
7 )25 (8 BT

FE P Flashf7fifi a3 PTE L R B oA 5 107X AL, $R i 1A A REVEAT T [ .

66



STC12C5201AD & 51) 1 Fr WL 46 e

3.2 HEFEER(SRAM)

STC12C5201 AD R 71 5 5 LN SR AE R 72567 TTRAM, AT FH T A7 RE 7 AT 1) 1) &5 SR N ik
FEEE . PWEBRAM 25/ R TR, HuhibyE £ 00H~FFH .

FF 7FH
I TR 2 175
lﬁJ?S%ﬁ (SFRs)
AN #FRAM 30H
} 2FH
§§ o | T
%ﬁﬁ IETE IFH
o Jonr | LAFAL 2 17H
. sl L |
N RAM 07H
00H TAE4 0
15128545 (9 4 HIRAM

NERAMIL256 7, AI4r N3RS : {K128FPBRAM (5E%8051FHE) « &128F T
RAM (IntelZE8052F# R T & 128 FTHRAM) M FFR e ai A7 a8 X o K128 715 B A4 A7 i 2% Bk
ATEES A A F k. 1287 TTRAM S RRIR T A 25 728 X SUALSE FHAH (Rl G ik Y e, 004
FH8OH~FFH, il 2% [A] BARSAL EE &, EA3R =M, 8 @A B A 531k 05 20 BAX.
Iy. HI28FITRAM K GEal B TF-ht, RRpkThAe A ae X Hnl B Ttk

128 TRAMBHR @ FHRAMIX o 38 FHRAMIX X AT 43 A TAE S A A X, wIAFakX, HFP
RAMIX FIHEAR [X . T AE 2747 28 4H [X Huhik MMOOH~1FHIL32B (= 45) 86, 20 N4 (B — AR —
M), A TSN TIEZ A48, 45 NR0 ~ R7, HETARMYE (. &
A TAE 2 AE 2, o LR s Em R . RO~R7E W 178, TRELAE R N HAER
R .. FEFIRESTFPSWE 2 FIIRSI MRS & & S uifd H I TAE A4 . W RNHEPSW
TR . AT A SR X bl M20H ~ 2FHAE 164N 75 89T . 20H~2FH 76 B ] [/ 7 3B RAM
BTG — PRI AR, AT DO B A AT — L SR, 3R 12847, Bt B (1 b bk i 2
00H~7FH. f7hhkyuFZ00H~7FH, PIFRAMAL 128775 bk tH 2 00H~7FH; MANRE, —
HHhb e —FER, SEPR b FH HAE AT A AL A AN, 1T R R R
=R, EREFPERA RIS X 5. N EBRAMA Y 30H~FFH 5 70 A2 A 7 RAMAIHE £%
X —ANSALIHERRSEET (SP), FIFHamHERX . BAHEA )G, HERIEESPNOTH, R T
TAFRALERAOFIIRT, Kk, P WIGEAHE 780 S5 SP BAIME, — Mk B 7E80H LA J5 i
JCHNH .
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PSW : BFRRESFEHERR (WA3l)
SFR name | Address | Dbit B7 B6 B5 B4 B3 B2 Bl B0
PSW DOH name CY AC FO RS1 RSO ov F1 P

CY : Hn&fir. BHATINEIZER, Y& E A RIBTAI A AT, BIAT RIS B i m A A A,
CYNL; RZ A0

AC : BN . AT B SR, B3 AL, BT IR IS FB3A AL, ACH;
2 0. B HBEALREACH H P2 1 TBCOM A J8iEis R .

FO : AP 4REAR0.

RS1. RSO: TAEZAFLSMIERAL. WNR

RSI RSO Y HT S B AR A7 2R 4L (RO~R7)
0 0 02 (00H~07H)
0 1 141(08H~0FH)
1 0 22H(10H~17H)
1 1 34 (18H~1FH)

OV : i bR EAT.
Bl : &
Fl : H/¥R&ERL.

P . FHEFRES. ZhREA G LRI BhngEACCH LA AHE M. WS BohngeaccH 1A
BONFE, MPEL; X BEINESACCH AN ECNIBE (BIFE0N) B, PALNO

HEFFEET(SP):

WAk TR A — A8 B A7 2% . B AR TTGAE N SRAMB I B . KRG EALE,
SPHIGRALAL0TH, (A3 HEAR S S HHOSHER LI 4R, 5 FEOSH~IFHA G/l & T TAE S 7 a4
1~3, FAEFEF T H B X, ) aFFESPAE 2% Ay 80HER B K B N E . STC12C5201AD
ZAN WL HER S R EA KR, EREEUE MR G, SPR AN K.
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3.3 457k INEEF F25(SFRS)

FERR T R 27 74 (SFR) & FISR XS N & DhRe B db AT A7 3 . il I M (0 % o) 27 A7 2 AR
BATER, R MFRIIBERIRAMIX . STCI12C5201AD Z A1 5 HLIN 4RI D) BE 27 17 2% (SFR) 5
PR R 1 287 T RAMBI AL P A [R] ik Y e, 24 F SOH~FFH, {HFIR DI e %5 47 2% (SFR) 420
HEFHARAS VI .

STC12C5201AD R 51| 5 Fy LI AF IR T B 27 A7 2 4 R S Mkt e i~ R o

0/8 1/9 2/A 3/B 4/C 5/D 6/E 7/F
OF8H CH CCAPOH CCAP1H OFFH
0000,0000 | 0000,0000 [ 0000,0000
OFOH B PCA PWMO| PCA PWMI OF7H
0000,0000 xxxx,xx00 | xxxx,xx00
OE8H CL CCAPOL CCAPIL OEFH
0000,0000 | 0000,0000 [ 0000,0000
0EOH ACC 0E7H
0000,0000
0OD8H| CCON CMOD CCAPMO | CCAPMI ODFH
00xx,xx00 | 0xxx,0000 | x000,0000 | x000,0000
ODOH| PSW 0D7H
0000,0000
0C8H 0CFH
0COH WDT_CONR|IAP DATA [IAP_ADDRH| IAP_ADDRL |IAP_CMD | IAP_TRIG |IAP_CONTR|0C7H
0x00,0000 1111,1111 0000,0000 0000,0000 | xxxx,xx00 | xxxx,xxxx [ 0000,x000
0B8H 1P SADEN ADC _CONTR|ADC RES 0BFH
0000,0000 0000,0000 | 0000,0000
0BOH P3 P3M1 P3MO IPH 0B7H
1111,1111 | 0000,0000 | 0000,0000 0000,0000
0A8H 1IE SADDR 0AFH
0000,0000
0AOH P2 Don't use 0A7H
111,111
098H | SCON SBUF P1ASF 09FH
0000,0000 | XXXX,XXXX 0000,0000
090H P1 PIM1 P1IMO POM1 POMO P2M1 P2MO CLK DIV |097H
1111,1111 | 0000,0000 | 0000,0000 | xxxx,0000 xxxx,0000 | 0000,0000 | 0000,0000 | xxxx,x000
088H | TCON TMOD TLO TL1 THO THI1 AUXR |[WAKE CLKO|08FH
0000,0000 | 0000,0000 | 0000,0000 [ 0000,0000 0000,0000 | 0000,0000 | 000x,xxxx | 0000,0x00
080H PO SP DPL DPH PCON 087H
xxxx,1111 | 0000,0111 | 0000,0000 | 0000,0000 0011,0000
0/8 1/9 2/A 3/B 4/C 5/D 6/E 7/F
! R —
AR S NZIEVASS %
R AR RE A 8B E BRI A W] DUEAT A4 A, A RE WS 8 BE BRI AN ] LAEAT S 34
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= po
2] Rk Hih MSE {7 kit K 755 LB B A
PO Port 0 80H | - | - | | P03 | Po2 | Po.l | P00 | xxxx 1111B
Sp HERR TR E 81H 0000 0111B
DPTR |DPL|  HdEiRE(K)  |82H 0000 0000B
IDPH|  fiadgtt (i) 83H 0000 0000B
PCON LS % 4748 | 87H [sMop | smopo | LVDE | POF | GF1 | GFo | PD | 1DL | 0011 0000B
TCON SEI B 2478 | 88H | TF1 | TR1 | TFO | TRO | IEL | 1T1 | IEO | 1TO [0000 0000B
TMOD ;?Eﬂ‘%ﬁiggﬁﬁ%?ﬁ 89H | GATE| o | M1 | Mo |GaTE| ¢ | M1 | Mo | 0000 0000B
TLO JE I AR O(K8f Z7 A 4% |[8AH 0000 0000B
TL1 SE I 2% L8 Ar % f7 4% [8BH 0000 0000B
THO € R 20 E8 AL 77 A7 4% [8CH 0000 0000B
TH1 SEM 25 1= 8hL /7 4% |8DH 0000 0000B
AUXR e 8EH | T0x12| T1x12| UART Mox6 I 000x xxxxB
WAKE_CLKO Eil %Dﬁ%ﬁ%gﬁliﬁﬂj SFH pCAWAKEUP| RXD_PIN_IE[r1_PIN_IE[10_PIN IE[LvD_wAKE] - JricLko[rociko 0000 0x00B
P1 Port 1 90H | P17 | Pr6 | P15 | Pra | P13 | Pr2 | PL1 | Plo | 1111 1111B
PIMI  [PIHBGRLE F A7 d51| 91H 0000 0000B
PIMO |P1E#ERL & 4747 250| 92H 0000 0000B
POM1 PO B /745 1| 93H xxxx 0000B
POMO PO & 27 77450 | 94H xxxx 0000B
P2MI1  [P2OREAAC & 2 A7 4% 1| 95H 0000 0000B
P2MO P21 AC B % 77 220| 96H 0000 0000B
CLK DIV | W aizgfiss  |97H | - | - ] - | - |ciks2|cLksi| cLkso |xxxx x000B
SCON B0 15 %5 /748 | 98H | SMO/FE | SM1 | SM2 |REN | TBS | RBS | TI | RI | 0000,0000
SBUF ORgrhE: | 99H XXXX,XXXX
P1ASF Pé(;?lrfliagll(;rgelizzicsttigrn 9DH [p17asF[P16ASF|P15ASF[P14ASF|P13ASF[P12ASF|P11ASF[P10ASF| 0000 0000B
P2 Port 2 AOH| P27 | P26 | P25 | P24 | P23 | P22 | P21 | P20 | 1111 1111B
IE TR EEE |ASH| EA |ELvD|EADC| ES | ETI | EXI | ETO | EX0 | 0000 0000B
SADDR | MHLHhE #2547 2% | A9H 0000 0000B
P3 Port 3 BOH | P3.7 | P3.6 | P3.5 | P3.4 | P3.3 | P32 | P3.1 | P3.0 | 1111 1111B
P3MI1 P3RS B A A7t 1| BIH 0000 0000B
P3MO [P35 5C B 75 47 450| B2H 0000 0000B
IPH TR e 1 A AR | BTH PPCAH|PLVDH|PADCH| PSH |PT1H| PXIH | PTOH | PX0H | 0000 0000B
P i JE 24 %7748 | BSH | PPCA| PLVD |PADC| PS | PT1 | PX1 | PTO | PX0 | 0000 0000B
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P e A7 il & 755 s
e Hiik HEHE| | Lep | At
SADEN | WALt ZF 745 | BOH 0000 0000B
ADC_CONTR | A/D¥Huyzt| 25 /74¢ |BCH ADCiPOWER|SPEEDl|SPEEDO|ADC7FLAG|ADCisTART|CHSZ|CHSI |CHSO 0000 0000B
ADC_RES | A/D¥6 445 527 47 2% 7 | BDH 0000 0000B
WDT CONTR| FHI k| fFes |CIH WDTiFLAG| - |EN7WDT| CLR7WDT|IDLE7WDT| PS2 | PS1 | Pso |0x00 0000B
IAP_DATA | ISP/IAP #E%174s | C2H 1111 1111B
IAP_ADDRH | ISP/IAP /58 Hutik %5 /7% | C3H 0000 0000B
IAP_ADDRL | ISP/IAP {8 il 27 4745 | C4H 0000 0000B
IAP_CMD | ISP/IAP in 427778 |CSH| - | - | - | - | | | Ms1 | MSo |xxxx xx00B
IAP_TRIG | ISP/IAP fip % ik 27 774 | COH XXXX XXXXB
IAP_CONTR | ISP/IAP#%#27 /7 %% | C7H |IAPEN|SWBS |SWRST|CMD_FAIL| - |WT2 | WT1 | WT0 (0000 x000B

PSW FERAEZ /A9 |DOH| ¢y | ac | Fo | rst [ rso | ov | F1 | P [00000000B

CCON PCA¥sH|%/78%  |DSH| cF | cR | - | - | - | - |ccFi|ccro|00xx xx00B

CMOD PCAMIR %7474 |D9H|ciDL| - | - | - |cps2|cpsi|cPso| ECF [0xxx 0000B

CCAPMO PCA ngoedgl;ls?e? Mode DAH | ECOMO |CAPPO| CAPNO| MATO | TOGO |PWMO| ECCF0|x000 0000B

CCAPMI1 PCA Ng’:gﬂ:ei Mode DBH |ECOM1 |CAPP1 | CAPNI1 | MATI | TOG1 |PWM1 | ECCF1|x000 0000B

ACC N EOH 0000 0000B

CL PCA Base Timer Low | E9H 0000 0000B

ccapor, | PEA Module-0 Capture |, 1y 0000 0000B
Register Low

ccapir | PCAModule-I Capture | ooy, 0000 0000B
Register Low

B BEF 745 FOH 0000 0000B

pcA pwmo| FCAPWMMode  pyp i | - | - | - | - | - |EPCOH|EPCOL xxxx xx00B

Auxiliary Register 0
pca pwmi| PCAPWMMode = byt | - | - | - | - | - |EPC1H|EPC1L xxxx xx00B
Auxiliary Register 1

CH PCA Base Timer High | FOH 0000 0000B

ccapon | PEAModule-0 Capture | 3y 0000 0000B
Register High

ccapiy | PCA Module-l Capture | by 0000 0000B
Register High
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TR B A8 — T 805 1 B A ML FH ) — L 27 {7 58
1. ZEFiT#ER(PC)

T RS PCAE Y R PhSTI), A8 T-SFRZF. PCHFK 1661, &4 FHREZHI4E S
AT 25 A7 3% . B AL BB E A7 J5, PC=0000H, 2 5 F HLAFE 5 1% BT T a0 AT 72

J¥ o

2. ZNEE(ACC)

FINEFACCEB05 1 HL WL B i W I O 37 474, Al SAEA. W TS IR B2 iz

BRI s H AR

3. BEFR

B A7 a AR TeiE AR s B R 2 5 BN S AT &6 F . MUL  ABFR 2T R NS AR 25 17 28Brh
HISHL TC I 5 B,  FrfS 16 e f PR 7 A7 IAEAY, B F A AEBH . DIV AB¥&4 HIB

BRUAA, BEERIAFIAEAT, REAFBHEB . 2517 4Bk n] LU H B A7 35 A7 4% o

4 BRERESTPSW)EEE

SFR name

Address | bit

B7

B6

BS

B4

B3

B2

B1

BO

PSW

DOH name

CYy

AC

FO

RS1

RSO

ov

F1

P

CY : Wp&fL. BATIMEBHEES, A mh IBTALA AL, BT IS 5t b A fE AT

CYN1; 2 A0

AC o BEACABIAL . BEATIIRIZ SN, HBIMA RN, BT IRIEIE B3 A L, ACHT;
RZ N0 BB HBIHEAAREACH H BR8N 7 TBCDRS MG kIS R

FO : M FPFRENO,
RS1. RSO: T/EZFAFSMERRAT. RST. RSO: TAEZ Aok i, WRR

RSI1 RSO YRS B AR AE 28 41 (RO~R7)
0 0 02H(00H~07H)
0 1 141(08H~0FH)
1 0 220 (10H~17H)
1 1 320 (18H~1FH)

OV : i HbrEAL.
FO : HFPtrEAL

Bl : 4%
P FHEFREAL. AR EA IR LRI B INSRACCH LB B . S B mngsACCH 1A
BONFEL MPEL L EINSSACCH AN ECNIRE (B150) B, PALAO

fir
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5. %I ET(SP)

HERRARE 2 — S H &7 88 . B B HER T AE S RAMBR R AL B . RAEENG,
SPHIUAALALOTH, (A3 HEAR 5 b HOSHIE LI 4f, 5 EO08SH~IFHH G A& T TAE A 7 a4
1~3, HEREFERIH T AR X, i SPAE 2028 N80HER 5 K H{E N E. . STC12C5201AD
ZFN LSRR S ) EAE K, BRSO R NSRS, SP A A,

6. H#EIEEH(DPTR)

454 (DPTR) /&2 — 1647 L H A 47 8%, HDPL (K847) MDPH (5 847) 41 /i, Hohk &
82H (DPL, & 77) AI83H (DPH, 15 775) » DPTRAEAL G805 AL H M — ] LA EL 2347 16 A1 5 1E 1 7
17 2% AT 43 51 5 DPLIR DPHA% 5 35 HE4T 4 /E . STC12C5201AD 2 51 B8y HLAT PIAN 1667 1 Bl 45 1
DPRTOFIDPTRI. 3X P54t F8 &1 36 [ — AN kb2 6], w] 3 it 15 B DPS/AUXR1. 03k i 3 AR Ak £
ELiOEAEE LA
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A4 STC12C5201ADEAFH EHa91/0 O 454
A1 1/IOOBMMARMNLTIEREX RELEN DB

VoOfCE

STC12C5201AD 41 51 LA 1O I35 A] pH B BC B A f TAER M 2 —, W R Fs.
ARPETI SRy HEXLA /55 ERL (hRvESO5 14 A ) o sRHMENR S /R BRI N
(B BRTF R4 IhAE . BN 11 2N 4 1) 25 77 4 TR0 AF A7 4% 1l 4 A 51 BB T/E 287 . STC-
12C5201AD £ 51 ¥ KL b o B A7 Je e XA /55 B (48805 1II/0 ) Aak. 2VEL i
FHE, 0. 8VRL R N EF . HA /0 LIREIfE J1 Al is #20mA, (AN F e KA i
90mA

P3A#E <P3.7, P3.6, P3.5, P3.4, P3.3, P3.2, P3.1, P3.011>(P3#tk: BOH)

P3MI1[7 : 0] P3MO [7 : 0] /O HIfE=
WA O (15488051 /0 O
0 0 FEHLIRNIA20mA |, F7 T N230pA
HTHliGE iRz, R N250uA~ 150uA
0 1 sEfER G SR BRI, ATIA20mA, EhN PRy E LD
1 0 SUNFN C D
1 1 FHJ%(Open Drain), N LR BHKTH, AN

Zf: MOV P3MI1, #10100000B
MOV  P3MO, #10010000B

;P37 H R, P3.5 N m BN, P3.4 A5 4 i, P3.3/P3.2/P3.1/P3.0 N #EXL A /55 i

P2IO¥EE <P2.7, P2.6, P2.5, P2.4, P2.3, P2.2, P2.1, P2.0>(P2OHsht: AOH)

P2M1 [7 : 0]

P2MO [7 : 0]

/O O

0

0

LA (15458051 1/0 R
WEHLIA A4 20mA |, $i7 FELI N230pA
T HliEiRZE,  FFRN250uA~ 150uA

0

1

st (R T, AIA20mA, N FR v AR

1

0

PO C B

1

1

JT(Open Drain), B E4r FBHIBTIT, AN

25451 -

MOV  P2M1, #10100000B

MOV  P2MO, #11000000B

P27 N1, P2.6 st 146 P25 4 v LA N P2.4/P2.3/P2.2/P2.1/P2.0 N HEX 6] I /85 _E 4+
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PlO#%5E <P1.7, P1.6, P1.5, Pl.4, P1.3, P1.2, P1.1, PL.0H>(P1O#hhl: 90H)

PIMI [7 : 0] PIMO [7 : 0] |I/O HIHER (Pl.x S0ffA/DIH, 75565 H% B TR el s B A
VXA (15458051 /O A=)
0 0 IR NTIA20mA , BT N230pA
HFHliEizE,  SZhrAN250uA~ 150uA
0 1 Hedpdml C s Bdrfat,  AIIA20mA, ZENPR I LD
1 0 NN C @D, mSSZVO N E/ENA/D, 1l ki
1 1 FFIRi(Open Drain), WIHEZI/O FAF AA/DE R, A d A

Zf: MOV PIMI1, #10100000B
MOV  PIMO, #11000000B
PL7TAFIR, P16 5EHE R 4 H P 1.5 A = BH % N\, P1.4/P1.3/P1.2/P1.1/P1.0 XA A /55 _EFi

PO %2 <PO.3, PO.2, PO.1, PO.0I>(POAHhE: 80H)

POMI [1 : 0] POMO [1 : 0] /O R
VXA (14488051 /O AR
0 0 FE R TR 20mA |, $i7 FELIR N230pA
HTHli&iRzE, 9 A250uA~ 150uA
0 1 WA C R Edfrd,  nlak20mA, EER IR L BED
1 0 oA C =B
1 1 FHI%(Open Drain), A Ehi BLBHWIHF, 4N

%4 MOV POMI, #00001010B
MOV  POMO, #00001100B
;P03 NTTIR, PO.2 NSRS Y, PO.1 A BELE N, PO.O YR H /55 ks

AR

BAREE N0 ILESS by i # B 2k 52 20mA 1) Ly (I =2 M BRI FELRH, 41K, 560Q%%) , £
SRR A9 BT AT B tH 20m AR R (AN PRI AR |, (HEEANE 1) A A AN
1190mA. B AMCU-VCCIREA I B I AR L 90mA, MMCU-Gndifi t B I AN AR I 90mA, BEARIALN /¥ H
L AR AN BE R I 90mA.

75



STC12C5201AD £ 51| 5 Fr HLAE 7S

N HCRE S VO AR R A7 A S A 51 Tt ik, LG - 2 ik

P3 register (747 5-4k)
SFR name| Address bit B7 B6 B5 B4 B3 B2 Bl BO
P3 BOH name | P3.7 P3.6 P3.5 P3.4 P3.3 P3.2 P3.1 P3.0

P3M1 register (A~ Al £ F-ht)
SFR name | Address | bit B7 B6 B5 B4 B3 B2 Bl BO
P3M1 B1H name | P3M1.7 | P3M1.6 | P3AM1.5 | P3M1.4 | P3M1.3 | P3M1.2 | P3MI1.1 | P3M1.0

P3MO register (AN AT {3 F-41k)

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

P3MO B2H name | P3MO0.7 | P3MO0.6 | P3MO0.5 | P3MO0.4 | P3MO0.3 | P3MO0.2 | P3MO0.1 | P3MO0.0

P2 register (7] {7 F-11)
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO

P2 AOH name | P2.7 P2.6 P2.5 P2.4 P23 P2.2 P2.1 P2.0

P2M1 register (A Al fz.5-4ik)
SFR name | Address | bit B7 B6 B5 B4 B3 B2 Bl BO
P2M1 95H |name | P2M1.7 | P2M1.6 | P2M1.5 | P2M1.4 | P2M1.3 | P2M1.2 | P2M1.1 | P2M1.0

P2MO register (A~ Al {3 F-ht)
SFR name | Address | bit B7 B6 B5 B4 B3 B2 Bl BO
P2MO 96H | name | P2MO0.7 | P2MO0.6 | P2MO0.5 | P2M0.4 | P2M0.3 | P2MO0.2 | P2MO.1 | P2MO0.0
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P1 register (W] {7 F-4k)
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
P1 90H name | P1.7 | P1.6 | P1.5 | P14 | P1.3 | P1.2 | Pl.1 P1.0

P1M1 register (A~ RJ 4y F-hit)
SFR name Address bit B7 B6 BS B4 B3 B2 Bl BO
PIMI1 91H name | PIM1.7 | PIM1.6 | PIM1.5 | PIM1.4 | PIM1.3 | PIM1.2 | PIMI1.1 | PIM1.0

P1MO register (A~ RJ {7 F-11t)
SFR name Address bit B7 B6 BS B4 B3 B2 Bl BO
P1IMO 92H name | PIMO0.7 | PIMO0.6 | PIMO0.5 | PIM0.4 | PIMO0.3 | PIMO0.2 | PIMO.1 | PIMO0.0

PO register (742 F-4k)
SFR name | Address bit B7 | B6 | B5 B4 | B3 B2 B1 BO
PO SOH name - - - - P0.3 | PO.2 P0O.1 P0.0

POM1 register (A~ Al {37 F-ht)
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
POM1 93H name - - - - POM1.3 [POM1.2 | POM]1.1 | POM1.0

POMO register (4~ I v -hik)
SFR name | Address | bit | B7 B6 BS B4 B3 B2 Bl BO
POMO 94H name - - - - POMO.3 | POMO.2 | POMO.1 | POMO0.0

71



STC12C5201AD 2 51| 8./ HL45 B
4.2 1/0OZ MG TIER N EIHEE]

421 ENEOMEmEEE

L 54 16 1 TR0 T R4 440 R0\ T R T A 76 B T B 1R RS . R R 12
WM LIRS A SRS, f VAN B LR . 243 R O SR, B IR A AR 3,
TSR 24 KT LA o YT T3 ot i P i A T P T

3 ER @A E T, I BRSOy 5 bR, Mg Ak &t
JILIAT TP o S b R (1 5 AR ) b R v X1 T30 g L. A SR — A 25 DA Hh A LT R 4
BT RFIRE, 55 EROCHT “Ha Ei EHTRIRES, A TR AN SRR NS, M E
WA ZBA 05 B EE LA B 7 5 D L FE R 1 TR LT DA

Ho RGBT, RN WG BRT L UGBTI, B RN, XA
b BB A RS B FRE B T e T

H3 LR RAE AN 3R R . 4T SR B OB LRRASHE, XA P SR e X
4 1 SO B LR e, R AE X RIS LI, B F 4T JF 202N LI £ 73] B0 A 5ok |-
FF T

YL 116 H S B RS

Vce Vce Vce
2 /~CPU
e b 42
=]
s _DC I i)
B A7 4 ¢ v PR B KT BA
20mA, Fii KRS
HNHH I
X 4 HY

STC12LE5201AD #41 f f HLO3VERAF, G iR A AE SR EoVEL L, KA i A 51
Wil Vee, XFESEESMNODIARMEIE. K, SRR EAEREXT A CA A m 3V R B S| Rt N
SVELIE, A A s, BRI AR, B AR R R RS, SR = R A .

HEOUA 17 A — ATt 3 A A N BB — ST e

AEX ) LR AMIRAS |, Ze8ifEy 17, A SR SN IR I IR
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4.2.2 maiERmHECE

B HE 90 0 AL TR 5 5 TRt LA R O T T R S5 H R, (2 A 2R o L
SRR TR . HERR AR T B T CIREN B IR RS

S A 5| I B 40 TS

Vce
$r R K ATk 20mA, i H i i)

—_— |:>o . e
BEPER ﬂ%

"i S L 7 A TR 2 20mA, 4 G
A\ P
MAHF: 4 °<} FHRA e
R FE R A

423 AN (5FR) BE
N E B 0 % -

(ORI (I I, BRI\ 20mA HLTEAY B
i NB < 0<} 0@ .
5 [

EOSE N MR S: N
BN AT — T R A AN AR S T I L

424 FFRBECE GESMN BRI, WA

BT R N0, TRt OGP B s . S — AR i, XM E
U5 TG SMB B, — GBI EHAMESIVee, WERANEAE ERi B, FRRMT/00 & A4k
AR, RIS il BV TR AR R T/ 0 FHE AT E A R N T/01H o SRR 5 20/ T iz S5 #EXUA FAR
[l At 2R B R B R

T 12 A A R A R S N BB — ST P L

A E {>c . oW
' B FRLAE T 7K 2 20mA, i HHIEET

TN 4 OQ A RE R
TR OISR R, A )

79



STC12C5201AD £ 51| 5 Fr HLAE 7S

RFT/0100 B = 0
DHR P T/ 0O E IR BLER, 5 R A

A7 T/0 1 AR AS e A ARSI, B AR, SERRBUA UK, B b B — R EI W]

PIOMITHI805 L AL B AR R T, A HAT KA 46 2 JE AL B AMRT, Bl i
St IR B AR L, A AT REBE AN, IERA T E R I E R B 1 2124 = £
VE4R 2 1B, FSsN T

A7 LESERRBA A, n_E iz L FEAEOK 1
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s /on D—w—<] shasti AL

STC12LE5201AD & 513V F HLIERESVES R, NPT IE3VES A& Z A T 5V, WRMMKII/0
ORI, o —ANPN=M &R E, HENT:
5V

| 10K
ESEI/O I >

5 SVERfFI/OM
2K

4.6 gfaribl/OO LB E AT K

FE8051 5 AL b L AL I T/0 1 Dy 55 b b vy AT A, TR 22 S Bm T 2E5R b RN 3
SET/0 1 9 H P4t 75 T P2 (0 AR 4 (0 5538) Bt iRahAE, BUSTCI2 R 51 8 ML+ BB 55
A SO SR A A T AR AR RO e [

IRTAESTCI2 R A B 7 HLT /01 _Ein—AN R rFH (1K/2K/3K) , X FF LR AR, HEIRER
HLAET/0M 255 Ehr/m -t , (HET W BRI R, MaME N hr s i SN, Tk
WP, BTPAZT/00 B AL A R . G SR T /0 2k B A s BT, AP RT/0
FI¥ B R sm e A e, R R s R, T/0 10 BREh IR AT ik 20mA, #1558 AT LUK Z D3RS e
HL P o

KF470Q

i

I T/0H

1K/2K/3K

82



STC12C5201AD & 51) 1 Fr WL 46 e

4.7 PWMEGHBETI/OOBYIRAS
AT /0 R R PWWHT H B, 2 IR A

PWM Z AT EPIRES | PWMBS RS
> A 3 R
SILALMORETE | ey B8 e L 10K ~ 1K
o e ]
e st AT B FELLOK ~ 1K
S %N/ = RE PWMIE %k
P P

PR 7t A BH A 10K # 1K

it /o [ ———o
B

83



STC12C5201AD £ 51| 5 Fr HLAE 7S

4.8 /OO EFEIRFNLEDEAL B [ F £ % (&

/

RxD/INT/P1.6
TXDT/P1.7
RST/P4.7
RxD/P3.0
TxD/P3.1
INTO/P3.2
INTI/P3.3
CLKOUTO/T0/P3.4

HEEBEEEAEEFEEARAREH

P0.5/ADS
P0.6/AD6
P0.7/AD7
NA/P4.6
ALE/P4.5
NA/P4.4
P2.7/AD15
P2.6/AD14

P1.0 Vee

PL.1 P0.0/ADO 10

P12 P0.1/AD1 1/0

P13 P0.2/AD2 1/0
1/0

Pl4 P0.3/AD3 1/0

PLS P0.4/AD4 1/0
1/0

<o

w»—t

o Joo

) o Jeo Jeo ol oo oo
] =1 ] |=] |9] |2] 2] |2 0o =2 N il N S

1/0

R1-RSPHAA
SNATORK b

dp)

COM1| Ccom2| COM3] COM4
R1 R2 R3 R4

CLKOUTI/T1/P3.5 P2.5/AD13 | 2 A4T1 | a7y | 4T | 4n1
WR/P3.6 p2.4/AD12[ 2 Jo 1o 1o 1l
[RD/P3.7 P23/AD11 [ 2
XTAL2 P2.2/AD10 | 23 1/0 Diﬂ%&?ﬂ%g@iﬂﬁl/\%
XA PRIADILE FH AR i 22 it 1]
Gnd P2.0/ADS | 21
/
;;gg; gfglyzclc I/0E AR BAESE WS, AT A— IR
. . TN - N
RST[]3 30[1P2.0 v /l\ijzﬁiﬂﬁﬂPE’JSB%, 157'35%1&33*%, @
RxD/P3.0 4 29 1P1L7/ADCT WAT PA— IR R AU 4B a2 B
TxD/P3.1 []5 28 [1P1.6/ADC6
P0.0 6 8 27[JP1.5/ADCS
XTAL2 []7 = 26[—Jpo.3
XTAL1 8 [ 25[1P1.4/ADC4
INTO/P3.2 ]9 i 24[1P1.3/ADC3 VOO
__poa[10 23[1P02
INTI/P3.3 11 22 [ P1.2/ADC2/EX_LVD
CLKOUTO/EC/TO/P3.4 {12 21 [JP1.1/ADC1
CLKOUTI/CCPI/T1/P3.5 13 20[—JP1.0/ADCO
P24[]14 19[1P3.7/CCPO
p2.s 15 18,27 |90 LEDL /]
Gnd 16 17 Tr26 I;O LED2 COM1| com1{ CoM1
1/0 LED3 /]
1/0 LED4 /]

1/0— 2/
1/0—R6— b /]
1/0—RL— ¢ /]
I/Oi:l—d/
1/0—R— ¢/
/o—RIG— /]
1/0—Rll—y &/

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

N—

I/0 B A F R sh 4 3
FH A% B0 5 5 25 o 1% ]

84



STC12C5201AD & 51) 1 Fr WL 46 e

4.9 1/OOEB#HEIEILCDN Ak & E

SEG1
SEG2
SEG3

SEG1 _A

SEG2_
SEG3

SEG4
SEG5
SEG6
SEG7
SEG8
COM1
COM2
COM3
COM4

HEHAB

SEG4
SEGS /
SEG6
SEG7_A
SEG8
COM1 _/
coM2 A
COM3
COM4_

LCD4X8 1/2 BIAS

d

W] S AR I LCDS 3
4 FH  f#) Commoni FHAH B2 ) Segmentii i 22 K T-1/2Vecht, AR B R BN, UEZEPMT
1/2Veeht, #HRM I R RA TR

IO fnfa 4% il Segment
/O I B 45 | Segment, F£ 42 1l AH N 1) 11 %y HE v BRAKC B, X6F 2 I Segment gl /& Vee BLOV
/0 [ iy 4% i Common :
/O EA124 100K 1 43 1 i FH 40 il.Common, 241/0 H % H NO0RTF, A B I Commonii A0V, 24
/O ISR HEHR % 4 9 LB, A5 B Commoniiis AVec, 2{1/010 4 & BH4 A B, A8 B K1 Commonii N

1/2Vee,

SEG1
SEG2
SEG3

SEG1 /

SEG2_A
SEG3

SEG4
SEGS
SEG6
SEG7
SEGS8
COM1
COM2
COM3
COM4

HEHAB

SEG4 /
SEG5
SEG6 /
SEG7 /
| SEGS

COM1
CoM2

COM3
COM4 A

SEG1

/0
1o SEG2 /
1o SEG3 /
1o SEG4 /
i —
___ SEG6 /]

1/0
1o SEG7 /
1o SEG8
10 COM1
10 CoM2 /
10 CoM3 /
10 COM4 /

vCC

|
[T]Rl
100KQ

COM1

[ COM2

R2
100KQ

COM3

R4

R3
100KQ | J100KQ

///(

COM4

R5
100KQ

1

R6
[1]1 00KQ

R7 R8
[1]]00Kﬂ 100KQ

1

7

LCD4X8 1/2 BIAS

N

e SEG1 /
10 SEG2 /
1o SEG3
1o SEG4
10 SEGS /
1o SEG6
1o SEG7 /
1o SEG8
10 COM1 /
10 COM2 /
1o COM3 /
10 COM4

vCC
[T]Rl [T]Rz ﬁm R4
100kQ L ]100kQ |J100kQ |]100KQ
N\ COMl_
N CcoM2
N COM3
N COM4
RS R6 R7 R8
’1]1001(9 [1]1001«1 ’1]100KQ 100KQ
1/O control
/0, LB, #t APower DownZ
R Z D E e, T EICommondi 6
R FRL

85



STC12C5201AD £ 51| 5 Fr HLAE 7S

4.10 A/DMI=R5EFI¥m M F 2% 2% (&

/
P22 1 28 Vee vV
r23[]2 27 P2.1 R1
RST 3 26 P2.0 ADCx 10KQ
RxD/P3.0 4 2] 25 P1.7/ADC7 E cccee
TxD/P3.1 5 ..IOC, 24 P1.6/ADC6 47PFl R2 R3 R4 RS R6
XTAL2 6 g 23 [ P1.5/ADCS 520Q LI1.8KQLI3.3KQLI5.4KQLI8.2KQ
XTALI[ |7 A 22 [ P1.4/ADC4
INTOP3 2|8 @ 21 [1P1.3/ADC3 swl SW2 sw3 swd swH swb
~NT1 ~ LN N N N ]
INT1/P3.3 9 =] 20 P1.2/ADC2 1 005 051 115 1320 2025
CLKOUTO/ECI/TO/P3.4 10 ) 19 PL1/ADCI =
CLKOUTI1/PWMI/PCA1/T1/P3.5 1 *° 18 P1.0/ADCO W HEL R T DL SR B S R 4 S
B ”:ﬁfmwm BRI T e, H 2 FL A i PR B AR 9 52
= = b BT A
Gnd[_| 14 15[/ Jr26

A LB R 10MZ SRS (A 0 T, RSB IR SR 22 R fS
VFAE 0. 26V F AR A, AT LAAT 25 G A1 Dy L BE % 22 Bl 2
LA TS ARG P P B AL I R R, 0 R R A B AG I B in AR E W]
FE, AT DAY SRR T A BRI H IR VIR R

86



STC12C5201AD & 51) 1 Fr WL 46 e

EOE TR

5.1 FitAK

FHEF R B LIS A R R T 4y . FHET R T BRI E
fOML. SERE RS4RI B M M52 B2 AR F . 7ESTCH WL 1 k77 2 ) B
A

. TR

- P

. [T

. PR

. M

. S

RVAS SIS

5.1.1 : ISt

SEHDFHEWARSLRIEL, B RATRABEL T HiRA RSN F i ER, KA
T

. MOV A, #70H

IX 28 T RE W ST RN TOHAL 1% 31 B gsArh

5.1.2 HESut

EEFEFH TR, B BRERIEGS HES i e ot . BRI a7 KRRk
BRIk I Re A7 A . N B 2R AE B AN M kb 22 18] . HE ek o i 27 A7 2 A0 A7 Hhuhik 4% 1a] H fg
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. ANL 70H, #48H

FKoRTOHH TG I 5L B 48HA “ 57, 45 BAFMAETOHR o . 70y B ek
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5.1.3 (&St

[B) % F-HE R FHROERRITA N “@” FF5kFon. Flln, BHAERIPHIBHEZ40H, WEEIREE
A 40H . T BB & 5 s 955H, AW NE4:
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L, R, 2458 T H A — R A AR

2 1 98 T IX 3R 1 TR AR A 7 2 A SR PSWIR RS 1. RSOJE s . 6 4 R 1RG5 (1%
A7 a1 B T AR X i 247 28

f: INC RO :(RO)+1 — RO

5.1.5 xSk

AN FHE R R P AR PO I S IE 58 25 7 WA U,  Has A TR
AR NE . FR b AR R B b, PO AR E R AR R R, 84 A
HIEFR N wmES . BT H bk 2 AT FPCR g3 bk &, By LLIX Fh 5231k 77 2R A 5
He. MRS IR, TR RINTEE N+127 ~ —128. XFhFh R EEH T B4 .
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FoRATIAINICNO, WREF T EBERPCHMIN BN, BIAERE., HHAACAHL, W ELPC
W 2 e SR RE, N bW A% 580N G AT 1S B B 45 BAE N Z R84 H B MM ht.

5.1.6 ZHEF Ik

TR FhE T A, R SIRAERIRE — M7 R LR A bk % 7 4% . A2 Bk F AR,
o HAR LA, Ha8 RAE BRI hk . AL 27 47 25 A2 Fp v B A PO L b 27 47 2%
DPTR.

an: MOVC A, @A+DPTR

TR RINGEA N A%, LA S HIE % 77 2DPTR AP N AN, HLERAE 9t
ok, B Z BT R EBOEN R INERA.

5.1.7 (LSt

A7 Tk 2 i X — S P S B A7 i 2 RAMFIRE IR Th i 2 A7 2 AT O B I 1 Stk . 7EEAT AL
BAERS, BT REALALCAE A AE Bngs, FRAMERE A Bz Rthhl, SRIGHRIEERE
B B I SRR HZA B AT AL B o Az dthbil 5 735 B T ik i A b R e = — . EE ik
N CAIX 43, A FH A Ry

1: MOV C, 20H s AL T ERE R FR 4
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5.2 I8 RFZTLRLE
——5EE805 1 A RIL 5e 32, (HIAT HI (]38R K iE H
———HAINC DPTRIE A HIPATIE S KRR TF24 1%
— 124464, —AIEETAT LT SE R, PR R~ 1247
WL INRE /25, STC12C5201AD & 41 B HLFE 4 R4 v 43N
1. LR 484
2. FAREAFEZ A5

3. WA AR S

A, PR AR A 45 127118051 | [ STC12C5201AD £ 5)
5. /R L EEFERFE L. e PATFr R I h | | 482507 BT 75 1 b
FOIRe 7 RIAR A KRR U F RPN,
HABAELRIES ¢
- . T Lo LB | UL |
et e g | WIBTERIE | SRR 5
ADD A, Rn |ZifES AN 2NEE 1 12 2 6fis
ADD A, direct | 3 LB 0 A I EE N2 BmEs | 2 12 3 41
ADD A, @Ri |[A[FERAMH B Ed hn 21 RN 2% 1 12 3 4
ADD A, #data SZEIECINE] B Hnge 2 12 2 61
ADDC A, Rn |AiAEasiydbnAn s 2 nas 1 12 2 61
ADDC A, direct |H bl P ICH N A #EAL NS Rnds| 2 12 3 4f%
ADDC A, @Ri |[HRAMP 22315 367 I 21 2 &% 1 12 3 af5
ADDC A, #data [37EDECHBEA NS 2 gs 2 12 2 ofi
SUBB A, Rn |RIN#H 15706k 75 77 2% P 25 1 12 2 ofis
SUBB A, direct |5 I it iz jd FL bk RIS | 2 12 3 4%
SUBB A, @Ri |RANAHT (& ALIkIFHERAMA (1 P 25 1 12 3 4%
SUBB A, #data |B a8 i Aimor A% 2 12 2 61
INC A EIIEiN 1 12 2 61
INC Rn Eeaii| 1 12 3 af%
INC direct IERS3 kIR ST 1D 2 12 4 3%
INC @Ri IF]ERAM A ST L 1 12 4 318
DEC A EiE 1 12 2 618
DEC  Rn AT A ik L 1 12 3 4
DEC  direct IEE23: bR 2 12 4 3%
DEC  @Ri HEAVNES A 1 12 4 315
INC DPTR  |HhhEZF /7 #8DPTRINL 1 24 1 2415
MUL AB ATELLB 1 48 4 12f%
DIV  AB A% DAB 1 48 5 9.6f%
DA A BNk ] T B 1 12 4 3%
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BAREERIES

. P | 120 B/ LA R | LB B /LA B | RO

Bricff HREH | mpTEEE | MR 5

ANL A, Rn RN G A 5”7 1 12 2 6f%
ANL A, direct ZUngs 5 E BB T “ 57 2 12 3 Af%
ANL A, @Ri Zne% 5 e 4ERAMEE T “ 57 1 12 3 afk
ANL A, #data FNas 5 EEH <57 2 12 2 61
ANL  direct, A B fz bk e S Bnds A <57 2 12 4 3%
ANL  direct, #data |EL#EHbEF 05 TR “ 57 3 24 4 61
ORL A, Rn RN A AFAAH <507 1 12 2 6f%
ORL A, direct a5 Heh koo “B 2 12 3 Atk
ORL A, @Ri ZUINES S M RERAMPL TC AR “ B 1 12 3 4%
ORL A, #data a5 ST B E AR “ Bk 2 12 2 61
ORL  direct, A B fz bk e S BnssAE <5 2 12 4 3%
ORL  direct, #data [ ¥eHbbtsc 5 ZEIEH “B0” 3 24 4 6f%
XRL A, Rn FIN# 5 a4 BB 1 12 2 6f%
XRL A, direct SN B LT e 2 12 3 Atk
XRL A, @Ri S0 5 I AERAM S A« Fak” 1 12 3 4%
XRL A, #data FINAS SRV« Fal” 2 12 2 61
XRL  direct, A Bk e S Bnas A < Ra” 2 12 4 3%
XRL  direct, #data |EL3ZhES TS L EIEOAH « S 3 24 4 6f%
CLR A RINFE 07 1 12 1 12f%
CPL A EYiIE=> 953 1 12 2 6f%
RL A EyIE e Viny 2 1 12 1 121i%
RLC A B R TE Vs o2 1 12 1 121i%
RR A FINBIER AT 1 12 1 121%
RRC A SN AR A 1 12 1 1215
SWAP A B SR R S e v 1 12 1 121%
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Bl i an 4

e P FAT | 128 LU | e

Wi ThEE :;; JE ﬁ; )5)? %*%%; ﬁ}; ﬁ;%'ﬁfféf %E}P‘j ?%;

MOV A, Rn AR N IR BINA 1 12 1 121%
MOV A, direct A L0 A ER RN B A 2 12 2 61%
MOV A, @Ri FHERAM A (1) B 5 N R 2 1 12 2 61%
MOV A, #data DAUE S PN 2 12 2 of
MOV Rn, A FME N IEN T 1 12 2 61
MOV  Rn, direct IERZ3: N R e B E/ TP N e 2 24 4 61
MOV  Rn, #data DAESe PN e 2 12 2 6f%
MOV direct, A ZUNSE N2 IR N Bk T 2 12 3 4%
MOV direct, Rn AT AR BN B L LT 2 24 3 81
MOV  direct, direct  |EL#zHbE ST FIBHRIEN 5B — A Hizthhk oo 3 24 4 6f%
MOV direct, @Ri  |[J#ERAMH A B 6 N\ B2t il A 5T 2 24 4 61
MOV  direct, #data |37 EI0% N B4R T 3 24 3 8fi%
MOV  @Ri, A ZUI0AE P 7% [ ERAM A T 1 12 3 4%
MOV @R, direct |03 hE 50 70 B85\ ) BERAM R 7T 2 24 4 ofit
MOV @Ri, #data |2 RIHGE N B HERAME T 2 12 3 4%
MOV  DPTR.#datal6 [1647 37 BRIk A\ $d 54t 3 24 3 813
MOVC A, @A+DPTR [PADPTR Ay kAR hE 51k 5 50 i K 20 6\ B a4 1 24 4 61
MOVC A, @A+PC  [DAPCIyJE b AShil 50k o b (1 B0 N SR 2 1 24 4 61
MOVX A, @Ri P24 _ELEANI I A YT RERAY, (8fizdbdl) AN E g 1 24 3 81
MOVX @Ri, A FNZHE B EFESMEE Y RRAM (87D | 1 24 4 61
MOVX A, @DPTR |48 FAESMBE) 4 RAM, (1607 thdk) 16N Snds| 1 24 3 8%
MOVX @DPTR,A  |RJI#AIEZ 4 LAESMHI0 A ERAM (1647 HHE) 1 24 3 8fi
PUSH direct L e RO RN AR 2 24 4 o
POP direcct e JE b 3 HH o6 N B B it 5 2 24 3 8
XCH A, Rn 2795 BN A A e 1 12 3 af
XCH  Adirect [ER73: b DT =Y 1 Bt 1 2 12 4 3fi
XCH A, @Ri [ 42:RAML BI04 22 e 1 12 4 3fi
XCHD A, @Ri [FHERAMIFR 5 5 R e 22 1 12 4 3
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/R EEIERTES
. P FAT| 120 Eh /LA | LR/ DLES A | 2R
et ek f | EmpTEE | BN R
CLR C S VA 1 12 1 124
CLR  bit EUIER LRI A 2 12 4 3%
SETB C JEABEEDAD 1 12 1 121%
SETB  bit ERRERESE LRI A 2 12 4 3%
CPL C HEALA SR 1 12 1 124%
CPL bit EL R R 2 12 4 3%
ANL  C,bit [ A E AR “ 57 2 24 3 815
ANL C, /bit  [FEAZALA E b A “ 57 | 2 24 3 8
ORL  C,bit  [FArfr A E B HEAL A “B5L” 2 24 3 81
ORL C, /bit  [BEALALAN B et bk A7 i s i AR “B” | 2 24 3 8f
MOV C,bit  |EFEHIEAIENFEAAL 2 12 3 4%
MOV  bit, C (A e N H LAY 2 24 4 6f%
IC rel 7 A 10 7 2 24 3 81
IJNC rel EALAT 0N 6 7% 2 24 3 81
IB bit, rel  |[BELEZHBHEAL N1 F2 3 24 4 61
INB bit, rel  |ELEHIEST OMIHE S 3 24 4 61%
JBC bit, el |ELEEHLMEA NI EE RS, iZA0E0 3 24 5 4.81%
P R AR 2
ACALL addrll daxt D AT 2 24 6 Af5
LCALL addrl6 KA 77 3 24 6 A%
RET TR E 1 24 4 6f%
RETI r T IR [E] 1 24 4 61
AJMP  addrll “ax (FD) ¥ 2 24 3 8
LIMP  addrl6 K 3 24 4 6f%
SIMP  rel A 61 2 24 3 815
IMP @A+DPTR AT DPTRA B 4267 %% 1 24 3 8fi
4 rel RN NTFEHR 2 24 3 81
INZ rel SN AR 2 24 3 8%
CINE A, direct, rel |RI# 5 EEMBEA IR, TAHENHEE| 3 24 5 4.81%
CINE A, #data, rel  |RIN& S5 0R0ELLE:, AHHSE M #H 3 24 4 ofi
CINE  Rn, #data, rel [aif¢ds S5LEDELER, AAHSEN %S 3 24 4 6f%
CINE  @Ri, #data, rel [[A[#ZRAMPLIC S EIELLLE, AHZENER | 3 24 5 4.8fi
DINZ Rn, rel AR, AEEER 2 24 4 6f%
DINZ  direct, rel LR ITRL, JERER 3 24 5 4.81%
NOP R 1 12 1 121%
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FRAPAT I RCR IR T 4
B4 A FE1114484, Hirp.

PATH R BR2465 1 14
PATHFE P 126510 124
AT L TRI. 6145 1) 1%
PATHERBEE £19%
PATHE 6 F5 11 $£39%
PAT I L 4. 8151 4%
PATHE RAFE 214
PATHE PR3 A5 H14%

FRAE T FE A 1R FI AR AT 4i1, STC12Z %1 1TII8051 B Fr ML bb 338 18051 B8 Fr WAL [RIRE( T

PESR T Iig T T T8~ 1265,
EAHATIN B ST (it %) .
4 RS HLAUIE111448 4, Hrb.
BT T AT e RS HE12%
2B BT AT SERHE S 205
SABTEPEE R HAT SE IR S 394
BB AT PAT SE R FE S 3334
S5/ P HAT SRR FE S 6%
6N EP LT HAT e IR S 2k
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5.3 15458051 F 154 & Xi¥#E (F3z&English)
5.3.1 18480518 F #1154 E X iEH#

ACALL addr 11

hee:  “out i

WAE:  ACALLIEA SeIL TG &R F AL Traddr 1 1 S50 R R Mok 1) TR . ZEHAT 45 A,
B PCHIE R N2, BIEEPCIEMACALLE) N —4484, SRIEIE 1607 PCHIKS LA
SR BN, [FIR 3T IR AT P N . AR5, FEMETPCAE A 507 ACALLYE
A ENVFET TSRS 2F AR, FE1—A16 A0 H bk, ZHhk Py R
FMFBIFE N D HE . BR %7 BIFE R A M bk 6 2 5 B FEACALLZ J5 (8 44k
T RNA2KBIIFEFAEAE T . ACALLIE A 7E AT I AL 48 AR EAL

245).  SPIIWILAME JOTH, 455 SUBRTNAL T-H2 5 AE4% 24 10345 H bk &b, fa
RPATAL T Huhb0123HAN I HE 4

ACALL SUBRTN

B4 SPASH09H, P FRAMMHEOSHFT09H B 76 [ N 25 43 B N25HAN01H, PCIEAS Ky
0345H.

BEKEF™H: 2
WITEER: 2
ZEHIZRAD: [a10a9 a8 1] 0 0 1 0| [ a7 a6 a5 a4 | a3 a2 al a0
VERE: al0 a9 a8SE 1147 HAxhtaddrl 1 A10~A817, a7 a6 a5 a4 a3 a2 al a0/Z&addrl1fIA7T~AOfT

#1E: ACALL
(PC)«— (PC)+2
(SP)—(SP) + 1
((sP)) < (PCyy)
(SP)—(SP) + 1
((SP))«—(PCis5)
(Pcm»o)‘_ Jﬁ\ i Huhk:
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ADD A, <src-byte>

IhEE:
AR

25451

ADD A Rn
ESKE (F1) :
HATRIER:

Z I RAD -
#1E:

ADD A, direct
BOKE (1) :
WITEHA:
ZIHEFI 4D -
BRAE:

ADD A, @RI
ESKE (F1) :
BUTRIHA:
T HI A
BRAE:

i

ADDHE 2] HI T 58 At sre-byte i 2 s U5 A KM RN 2 AR 4RI ELA . JF
KA RET BIndsAt . RARIZHER, HHRTAA AN ERAFRE N, 5N
%y A EINA BN BB A AR E N, WIEE . AR IO S O I AL
B, BoRMETisE A R AR .

R RO AT MR AR TSR 7L BT, BERTALA R R S o hrik A, WEOV
N1, BWOVHEEE . EHATH RS BEEAM IS HARHE, OVELI R R I
B AN B TR Ao — 1R 5.

ARG R ROT 2 AR T U7 5 BT ik, EHEThh. FAaE
Fhk AR Gk

% B as AT R 535 H0C3H(000011B), ROMIMEHOAAH(10101010B). AT FI5
A

S
ADD A,RO

RINZAF I H H6DH(01101101B), 4B EACKTES, FALFFECHIE H
FREOVHIE L.

1
1

[00 1 0] 1rrrx

ADD
(A)«—(A) + (Rn)

2
1

| 0010 |0101| |directaddress|

ADD
(A)«<—(A) + (direct)

1
1
[00 1 0 Jo1 1

ADD
(A)—=(A) + ((RD))
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ADD A, #data
ESKE (FH)
MATEHA:
Z I RAD
BRIk

[ 0010

ADD
(A)«<—(A) + #data

| 0100] | immediate data |

ADDC A, <src-byte>

IhgE:
gl

2541

ADDC A,Rn
w\BEKE (FH):
BATREIHA:
T gRAS

RAE:

ADDC A direct
BOKE (F1)
WITREH:
ZHEFI4RAD -
BRIE:

WAL BTN

P ATADDCIE A, isre-byte TR 7% AV B0% [ 2E A7 bs 5 — 0 21 22 n 4%
AL, HHGERETRZMBAR. RIBSHER, BEETNHIMA R, WA AR
HEL, BUNEE; HESEIAMMAER, WEMBEERE N, HUEE. R
R SECERARIN, BB R MaTie H e RR AR T .

WSSO A A AE T BB 7%, BURTAA A E T BB 6%, GOV
H1, {UEOVIEE. TETA M5 BERE g J %, OVEAL, RRWIAIEE
Bz Ay —5 8, BURRAS OB S Ay— IR

AR A MIFEBRER RV afh T 7 FAA8Fat. BTk, SAEmES
Bl ST RVAL TS N
% B s A 85 OC3H(11000011B), ROMIME NOAAH(10101010B), FEAiFRE
N1, PATII R HE S
ADDC A,R0O
SINEAH 4 FN6EH(01101110B), FBhE AR EACHTE . AR B CFIGE H AR
HOVHLEL.

1
1

[o00 1 1 [ 1rrr]

ADDC
(A)—(A) +(C) + (Rn)

2
1

[ 0011

ADDC
(A)—(A) + (C) + (direct)

| 0101 ] | direct address
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ADDC A, @Ri
EOKE (F1): |1
WITEHER: 1
RIS [ 00 1 1 Jo 11|

#1€: ADDC
(A)=(A) +(O) + (Ri))

ADDC A, #data

BOKE (FMH): 2
ISR [ o0 1 1 [0 10 0] [ immediate data
#1€: ADDC
(A)—(A) + (C) + #data

AJMP addr 11
Ihee: 4axtBkis

YRA: AIMPHR 4 F U FE R BIA R B fdbbE 34T, Zh bR AT i 2 R e
g, HPCHE (MR 2 ) HITESAL. ARSI 7~5 AL AIHE A 1 527
TV . BRI H b A ATMPHE A 115 — 2638 A A5 1 215 A T[] —
2KBHIFE AT T

2550 R hR S IMPADRAL T FE R A7 25 10123H, $54
AJMP JMPADR
£ F0345H, AT5E1%IE2 JAPCIEAE N0123H.
ESKE(ET): 2

ZEFIHRES: 410 29 a8 0] 0 0 0 1| [a7 a6 as a4 | a3 a2 al a0
VEE: HEMHERA10—A8=al0~a8, A7—A0=a7~a0

BIE: AIMP
(PC)« (PC)+2
(PC,,0)< page address

97



STC12C5201AD £ 51| 5 Fr HLAE 7S

ANL <dest-byte>, <src-byte>

IhEE:
1R :

2541

ANL A, Rn
KR (F15)
BUTR:
IR

#B1E:

ANL A, direct
BOKE (1) :
WITEHA:
T HIRAS
BRAE:

ANL A, @RI
ESKE (F%H):
WITEHA:
Z SRR
BRAE:

XA AT SIEHE

ANLFE 244 t<dest-byte>Fli<src-byte>FT 48 i€ KA 7 1T IR M T 25 5ig
B, R H A R E<dest-byte> BT 8 i€ 1 H AR . 12384 AT A 2 52m
Y A

P ERAE R AR Fe vro Rl SRR . 4 H RIRAEEOy B, JiRiEHn
Ve Tl BT, ISR AI Gk, 24 H B R RO B L
I, PR RO DU B0 a5 BT R AL

TR MiZdR M T s tm DR, BN AR ook BT H o 8
LR RPN B

W BB M 25 N0C3H(11000011B), 2R AE 9201 P9 45 955H(010101011B),  JE

¥
ANL ARO
PAT S5 52 BN 1 M 442 41H(01000001H) -
2 H RV E RO AT B S hE BRI, ANLYE 4 ] FSRATAEfTRAM # e B %

TEPE2F A7 as PP AE %o BRIl 710K DoE MR DR s 2 o R 7 1T R REAZ T
#, ERER BT A IR RS

ANL Pl #01110011B
B D IRLT A3 215 2,

1
1

|0101|1rrr

ANL
(Ay—=(A) A\ (Rn)

2
1

| 0101 |0101| |directaddress|

ANL
(A)—(A) A (direct)

1
1
[01 01 Jou1 1

ANL
(Ay—(A) N ((Ri)
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ANL A, #data
BOKE (FM): 2
ZHEBIZES: [ o101 Jo 10 0] [ immediate data

IE: ANL
(AY—(A) A #data

ANL direct, A
BEAKE(FDY: 2
WATEH: 1
ZHEFIZRES: [ 0101 [0 0 1 0] [ directaddress
BIE: ANL
(direct)«—(direct) A (A)
ANL direct, #data

BEKE (F1) :
WITREA: 2
ZHEFISRES: [ 0101 [00 1 1| [ directaddress | [ immediate data
#{E: ANL

(direct)«—(direct) A\ #data

ANL C, <src-bit>
INRE: W BEHTEHESER
18R : W Rsre-bitR /R A /RAL T IEHO0, WFILFREA; BN, SRR bR ER
MECREAL . EILMIES TS, BERETIR /7 5 RN 75 20
B FHALIU, ARG AVERIREAE R, (R A A SR %8 S EPATR A
SR HA S AR E AL

PEIRAVE R R AR B B T 0ty 5.
40 RS FHY HACSP1.0=1. ACC.7=1FOV=0l, ¥iFfFrECEL:

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

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

#1E: ANL
(©) < (©) A (bit)
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ANL C, /bit

ESKE(FTH): 2

Z SIS :
#BR1E:

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

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

IhEE:
VAR :

2451

AP ERAE RS U 72

CINE & 45 LB PN RAE B KD, IR =B A ENREF A% . HoAritubk i fr
CINEFE A 5 Ja | F 5 W 75 e S RPC I M AT CRARCINER) T — 4484 1
D) ARG SR AR — AT SRR, HAE AN T IR R O R JEAF
SR, MAKGRRAREEL, BN AR EE T . (HERAESAR T A2 50

<dest-byte>Fl<src-byte>ZH G ek, RVF4FFHER . ZMESAR] LLS(E A ] B
52T BE RO T BVHGHE A7 LU, 0 D T I R AMLBE T B8 24 B T4 5 17 % 45
DA ST R Btk AT EL AL
BRIMASATEN34H, RTELEHIHHEAS6H. W F 5451
CINE  R7#60H, NOT-EQ
; e ; R7 =60H.
NOT EQ: IC REQ LOW ; IF R7 < 60H.
; J ; R7 > 60H.
IR KRR EE L, FRFBE RN SNOT_EQAb. # T2, il et bz
&, LA RTZ KT 60HIE /N T60H -

G 1 A a2 34H, A FHE4:

WAIT: CINE A,P1,WAIT

WG B bR IR A T AT, ROV B gS (E thoh34H, BIATPL K EdEAH
L, (i SRPLE O EUE R AN E, IBAFEFAMAEHIEIR, B RIP L i 5E
A R340 1E. )

CJINE A, direct, rel

ESKE (F1H): 3
PITRHEA: 2
IR 4D - | 1011 | 0101 ] | direct address | | rel. address |
#1E: (PC)« (PC)+3
IF (A) <> (direct)
THEN

(PC) « (PC) + relative offset

IF (A) < (direct)
THEN

(€)1

ELSE

(C)«—0
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CINE A, #data, rel

HOKE ()
PATEHEA: 2
Z IR | 1 011 | 0101 | | immediata data | | rel. address |
#iE: (PO (PO)+3
IF (A) <> (data)
THEN

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

©) <1
ELSE

(©) <0

CJINE Rn, #data, rel
ESKE(FET): 3
HITEER: 2

T HI AL | 1011 | 1l rrr | | immediata data | | rel. address |
BiE: (PC)«—(PC)+3
IF (Rn) <> (data)
THEN

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

(C)—1
ELSE

(C)«—0

CINE ©@Ri#data,rel
EESKE (F1): 3
HITEAER: 2
THEFISES: [ 1o 11 Jo 1 1] [ immediatedata | [ rel. address
#1E: (PC) «— (PC)+3

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

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

(€)1
ELSE

(€)<0
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CLR A

Ihee: TERRZRmaY
WRA: IR H T RINSARFTA MG, AEmbsEAL.
250 5 B INEEAR A %4 N5CH(01011100B), HATE4
CLR A
PATIE, RIN#BIEA J900H(00000000B).
BEKE(F: |
HITEER: 1
ZHEBISES: [ 1110 Jo1 00

#{E: CLR
(A)—0

CLR bit

Thae: THERERN

WBA: Kbt R IIAIE S, BAAREM 2R CLRA M3 AbR S CEGE vl H

e
245 S O 1% A5SDH01011101B), 4454
CLR P1.2

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

CLR C

BOKE(FN): 1
HITREA: 1
RIS [ 11 0 0J oo 11

#{E: CLR
(C)«—0

CLR bit
BEKE (FNH): 2
HATEHA: 1

Z#EHI%RAD: [ 1 100 Jo o1 0] [ bitaddress |
#¥{E: CLR
(bit) — 0
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CPL A
IhEE: RINERARK
WRA: F BUNBRARIE AL EREUS, RIECR N IIALAE N0, JESRAORINIAE N1, %55
Wi b R AV
2. B RINARAM N ZEHSCH(01011100B), HATE4
CPL A
PATE, RN A EROA3H (10100011B) .
ESKE (FEWH: |
RIS [ T 1101 Jo1 00
#®{E: CPL o
(A)—(A)
CPL bit
Ihee: Wbitr &R AR IR
BEER: FoitE R FRE IR, RUERACN TR N0, ERA0RIE N HHIRE
fr 4352 N FE . CLRATH T3 bR B C ol frf l B8 -0k r .
R ARz A SRS S s I RRRAS T4 bit BT AR AR 2 o 14
L7235 R AR, AR T E RO M AR
0 WP L LB N5BH(01011011B), FR44E4
CLR PIl.1
CLR P12
PATTEIGE, Pl 14 1% # 95BH(01011011B).
CPL C
BESKE (FH): |1
ZHEEI%RES: 10 1 1 oo 11
#fE. cpL
(©)<—(©)
CPL bit
BEKE (FH): 2
TSRS [ 10 11 Jo o1 0] [ bitaddress
®E: cPL
(bit) < (bit)
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DA A

IIRE:

WiRA

2541

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

DAFGA X RINEF AP AR B AT Inikis 5 A 8 A Bt it 17 %8 (ADDER
ADDCH5E4 1 LA FH SR SEBLF S FR4EBCDRS IINGE ), AR B0 I B

WS BSR4 (BA23~020) KT9 (xxxx1010~xxxx 1111) , s nikis s
G, HHEhERIAREACHL, IBADAFEA MO ME] BNEE b, LATEAR4AA 4 SR
BCDH(F. #n6ja, f&abifm LA, HEafr#iiont, Ble—Erarfkis, L
o fa AR SR E L (HTE AR TR SR PE S, AbrE SRR
SRIE.

W HEAARE 9, B EAN A B9 (1010xxxx~1111xxxx), HEADAIE A
fEehngman, fEmafi A IETKIBCDEL Y, BEAERIrEL. & mafia ity
H, MVE B AR ENL, BN, AR AR E . AR ERPRES R T R
ABCDHHE 2 AR K T99, KMDATE A £43CPUTT LU B 3k AT -3k i nikiz
Ho FE, OVIREASZRM,

DAJEA UL LIRAEIE — MBS AN 5. SEBR b, RIE BInZsARIPLZRIRA
FPSWH AR N Z, DAFROOH. 06H. 60H. 66HINF R ANEeA b, M SeI-
L

VR R RA T INEEE, TREEZHDAIE A R InAT 753k
B OVBCDEL, AL, WIERSEHTHAT R IS E, DARAS AN S ATy
HI R

WIR B s NS A56H (01010110B) , Fon i BS6HIBCDRY, 29475443
I ¥ N67TH (01100111B) , FonTitflE67rIBCDIY . HEMibrE N1, MRS

ADDC A,R3

DA A
ST AR TS RN, BNBSAR A RO0BEH, HERLER £ RIARIERL b & b

B, DABUT THERIEEE, 4 ZNEAR N A48 424H (00100100B) , Fox|
HEHIER24BCDY, HEiE56. 67 bR EZ FFI G T . DATRA S 0EH L
FREBN, XRRIEATHBEINER, KAETHEE. 56 67LLLITIAIN124,

HEBCDHS A &0 - 0IHEL99H, 7T LASZHL N1 81 . s 2 inas P ah{E
N30H (Kor ik H1%30) , #5475
ADD  A#99H

DA A

BRI CE N, BINSRAEIEAS N29H, BKN30+99=129. IniEFnfr i Enr
VLB s B a8, BI30—1=29.
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BOKE (F1) :
WITEHA:
ZHHIRAS

#BeAE:

1
1

[[11 01

DA
-contents of Accumulator are BCD
IF [[(As)>9]V[(AC)=1]]
THEN(A;) < (A +6
AND
IF [[(An)>9]V(©)=1]]
THEN (A7) < (A7) + 6

[010 0]

DEC byte
INgE: HEBYTERMRER AR
AR : BYTEFTRRM AR 21, a5k N00H, A E1E, AZROFFH.
WAEREM SRR, %3845 LR ERER T B Fht. F7aT
b ERESHEE A A T4t .
R UDECHR A H ek oo R AR, BYTEATRR IR & M 1 4
HEEB T2 P IREUN, T AS R ST S B AR A
245 XA A ANTFH (01111111B) , N #BRAMAEITEHFI7TFHER T HI N 25 51 N
00HFI40H, 484
DEC @RO
DEC RO
DEC @RO
YATIG, 2280 N A TEH, M EBRAMIK7TEHFI7TFH 75 (1 N 2543 3148 H0FFH
FI3FH.
DEC A
BSKEFEWH: |1
PATAR: 1
Z#HEIAS: [ 00 01 Jo1o00
#{E: DEC
(A)y—(A) -1
DEC Rn
BSKEED: 1
;| | 0001 | lrrr
#1E: DEC
(Rn)«—(Rn) - 1
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DEC direct
ESKE (F1): 2
HITAER: 1
ZiEHEI%RAS: [ 0001 Jo 1 0 1] [ direct address |
#1E: DEC
(direct)«—(direct) -1
DEC @RI
EOKE(F™M: |1
RIS [ o001 Jo 11
#1E: DEC
(Ri))—((Ri)) - 1
DIV AB
IngE: PRk
WtRR DIVHg 24U RN Es A S AL TC A4 5 B LA ar A7 25 B I8 AL T 5 B 8k, IR
FET RMBAT, REE T HAMRBH . FAARECHE HAREOVITEE.
filgh: R AFABEBIVIGAEH00H (BIRECH0) , MAPATDIVIES S, RN
FEAFIEAF A B ME R A E R, B AR EOVIE B AL, BAEMEMEI T, #H7
R ECH S HE .
26450 R B NES1E 251 (OFBHEL11111011B), ZF17#BRIME N18 (12HEK,

BRI (F) -
BT
IS

#1E:

00010010B) . M54
DIV AB

PATIE, ZINaRiEAE 13 (0DHEK00001101B), 2FAFA$BAIE A 17 (11HEL
0001000B), IEUFFFA251=13X 18417, HEAL A H bR S HIEE

4
[1oo00]Jo0o100

DIV
& o
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DJINZ <byte>, <rel-addr>

IfjgE:
TR

2451

DIJNZ Rn,rel
BSKE (F1):
MATEEA:
I 4RAD

#BA1E:

T, A ROk

DINZIEA B K FI N REBUTRE AR =1, WRLE RN, WEFREE
SRR AR 2 e A LB AT . SR B LA AR RO N 00H, RS AR A
OFFH. %4 Aimbr . Wi Hhrtibib it 8. &5 PCEime (g —
ZARLME ), RGNS 28R B IR A 755 A F% 2 i BIPC L 22 B Ay
byte TR I HRAE BT R A a7 A7 % S hk s E 2 Sk

VER: SIZAR A RAS O H BB DIRAS . A byte ITAR 3R 1 £ & M
i B A7 B P R B, T AN 2 B S

% P ERAM40H, SOHAI60HER JC /il /775 01H. 7T0HAI15H, NIE4
DINZ 40H, LABEL 1
DINZ 50H, LABEL 2
DINZ 60H, LABEL 3
PATZ 5, FEFE B B bR S LABEL2ANPAT,  HAR R 3N RAM S TG 9 548 %,
00H. 6FHAN15H. Z FrCAZE 1 MERL R EHAT, AFNR LG FHE R0, AN 2 ki
%A

{5 FIDINZ 454> 1] L7 (i 78 A2 e v SEBLPR S8 KB 3R, b A — 46 FR 2 st mT
DL RE R S B P 2 K PR R I 8] ZE3R. (2~S1I2AMHLEs D . F54 541

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

AP LT R R L8k, MIMIZEPL. 72 A4 kb, BFAN Bk ol 3 223 4 B s )
1, HrAp2AADINZER A FIATHTE], 1A ACPLAR A AT [H] .

[\

| 1101 |1rrr| | rel. address

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

BSKE (FH): 3
ZHHIRAS
#{E: DINZ
(PC) « (PC) +2
(direct) « (direct) — 1
IF (direct) > 0 or (direct) <0
THEN
(PC) « (PC) + rel
INC <byte>
IngE: i
BiAA INCHE A ¥5<byte>FTCR BRI W FER A NFFH, IR 1545 ~00H,
IR AR AL, R TGRS BTN, AT
hE.
R AR A B RS 5 L RPIRAS, I8 Abyte TR M BE 2 M
VA H SO A28 TR S RE, TS 2 B i 5
240 B F AT ER0M A AN TEH(0111110B), P #FRAMI7E B 0 FI7F #5043 HIA7 i35 0FFH
FI40H, NFE4 T4
INC @RO
INC RO
INC @RO
PATEY G, TSRO AR ATFH, 1 N FERAM P 7TEHAI7FH TG A 25870 il A8
FROOHAI41H
INC A
BEKEFM: 1
PATAR: 1
Zi#EHmAS: [ 00 0 00100
#B{E: INC
(A) « (A)+1
INC Rn
BEKEF™M: 1
PATAH: 1
T ZmAL |OO 0 O| l rrr
#B{E: INC
(Rn) « (Rn)+1
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INC direct
BEKE (FE™H: 2
ZFEHEAS: [ 0000 Jo 1 0 1] [ direct address |
#BAE: INC
(direct)—(direct) + 1
INC @RI
ESKE(ET): |1
“HFIES: [ 0000 [Oo 11
#B1E: INC
((Ri))—(Ri)) +1
INC DPTR
INRE: HukEfeerim
iR ZIR A SLBUSDPTRINI TGS, THEVE RN, X2 160 M E4, (KA 7T
DPLMFFHIE 012 545 800H,  [FI3E67 2w 67 7 DPH . A EAS AR EAL
AR R ME— 125 160 A7 A I 1R 2 .
241 R A4 DPHAIDPLY A 45 735l 9 12HFI0FEH,  WI$E 47 1)
INC DPTR
INC DPTR
INC DPTR
AT 5E S, DPHMDPLAS A 13HAO01H
BSKE (FNH) :
TR [ 10 1 0Joo0 1 1|
#B{E: INC
(DPTR) « (DPTR)+1
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JB bit, rel
heE: AN A Lk
WRE: Wb R IR EAE 1, Bk Bl rel T 48 58 (b bE AL 223047 T/, ZEERAT
— 2484 . BRER H bR bk IR A R Oy QB S INPCHIME, R N — &R
AE b, R E e TR EE AR S AN REE (FRAIME3AN T nEl
PC L%, HrPCERIN H bttt %484 FZ MR A 5, (HAR S 4s 25
., 1 Az E R &b EAL.
20 Y ORI AN EE 110010108, B hn#sH{E N56H (01010110B) . M54
JB P1.2, LABELI
JB ACC.2, LABEL2
¥ G R # B bR S LABEL2AL L 44T
BEKE (FEH): 3
ZHEBI%AS: [ 00 10 Joo0o0 0] [ bitaddres | [ rel address
#1E: IB
(PC) — (PC)+3
IF (bit)=1
THEN
(PC) « (PC) +rel
JBC bit, rel
THRE: FALEE A keSS =
THAR: Wb R I EIE AL, WK I T I Blrel T 5 2 (I HuHE AL LT . ISR
bitf R AL 0, W ARSHAT N —2%F84 . BREER H briuhb 4218 4~ 7 20
JeIINPCHIME, EHIGMA F—&45 M 7 ihbl, AR5l ITCRIE 755 I
SHmE GBI T IBIPC_EE, HIPCHEEN A HArhhl, W HiZ#/ER
SEMAbR AL
R WHRIZIE AU RS 5 EERIRAS, B Abyte T QR M H0E /& Mk
1B H B AT 2 AR SRE, AN S B S
2450 B ZE AN A N56H(01010110B), M4 F41
JBC ACC.3, LABELI
JBC ACC.2, LABEL2
5B T % 2IFR S LABEL2AE 134T, H RSN 2484520 (01010010B)
BESKE (FED): 3
HITEHE: 2
it RAL | 0001 | 0000 | | bit address | | rel. address
#1E: IBC
(PC) — (PC)+ 3
IF (bit)=1
THEN

(bit) < 0
(PC) — (PC) + rel
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JC rel
Thee: FEHiAnE L, ke
VR R ARE N, AR T BEEE Blrel FrARR bbb Ab 228047 B, 4REEHUT T HI
B4 BREEI B As bt B 5 5 SR inPCHIfE, (FH 4R M B HEICTE A
T—&fA el REEl HMENA RS MR E B2 1EE2AF1)
THRIPC b2%, HMPCEI N HbrHbtil . ZEEA S mbrEL
200 AL AR B 0, R4 F A
JC  LABELI
CPL C
JC  LABEL2
PATE R, AR KL, JFFEEF PN 2455 LABEL2AL L4047 .
BESKEFENH: 2
“HEIHES: [ 0100 000 0] [ reladdress
#B1E: JC
(PC) «— (PC)+2
IF (C)=1
THEN
(PC) « (PC) +rel
JMP @A+DPTR
IhRe: [HEEkEL .
WEA: 0 R nEs AT 8L LTS E s A oA B FR A AE AR N, JLRUE N N — S 2k
THIFR A R, fEBARR P IHEESPC. PUAT 164 AR, (R FFTDPLIKE 2
137 TDPH. RMBAFEIEEE DPTR N BT A KA . AEIAEThR
&AL
200 R ZnEATEAEE N0FI6) . NHKFEL 7 FH 155 7 ke B4 T B
FIMP_TBL {1456 AIMPHE 4 I — 46 24047
MOV DPTR, #JMP_TBL
JMP @A+DPTR
JMP-TBL: AJMP LABELO
AJMP LABELLI
AJMP LABEL2
AJMP LABEL3
WERFFIEPAT LIRYE LT FIN, BIMESAHMEN04H, FBATFET A& B Blhr 5
LABEL24b 23447 .
ERE: AIMPRE— TS, NMmEBERS, S B84 1N O HbE K O
ZE2AFAT
BEKE(FE®H: |1
HITEER: 2
" [ o1 11 Joo 1 1]
B®AE: IMP
(PC) « (A) + (DPTR)
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JNB bit, rel
INRE:  WRbitATRER ML A NI BEE: .
YRA: I Ebit R RIAIN0, TR Blrel FrARE I IEE AT, BN, 8P IT 4
B4 WhE ) B AR RE bR SENPCHOME, AR N &R A E AT
Uk, AR Al FHRE A 75 FAH mEs . (FEA I3 IBIPC 2%, #ii
PCAEENN H bbbk, %484 AN N A EdE, (A S oA A, W g
ER SR bR EN .
40 R RN EIE 110010108, R N#s{E N56H (01010110B) . MIFE4 41
JNB  P1.3,LABELI
JNB  ACC.3, LABEL2
PAT J5 % 5 BT ¥ BIFR 5 LABEL24 2 3047
BSKE (FED): 3
ZEHI%AS: [ 0011 [000 0] [ bitadres | [ rel address
#1E: INB
(PC) « (PC)+3
IF (bit)=0
THEN (PC) « (PC) +rel
JNC el
INRE:  AREALAREIE Bk
BERR: W ARE N0, MR BkEL Blrel FTACR M Mk Ab 22 HAT s B, 4REEAT R
B4 BRES B As bk I8 i 5 G SetinPCE N2, fE TR E S RINCTR
ST a4 mHbbE, AJE eI CRINE 5 M WA E (gL MEE2A~F
) MFIPC L2, HRIPCHRT N B ArHhhl . ZHAEA SRR EAT o
2450 B ARG N, R4 5
JNC LABELI
CPL C
JNC LABEL2
PATEE )G, AR EAR0, I FEFE BN B4R S LABEL2AL LT
BEKE(E®S: 2
ZHEBISAS: [ 0101 [000 0] [ reladdress
#BAE: INC
(PC) « (PC)+2
IF (C)=0
THEN (PC) « (PC) + rel
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JNZ el
ThEE: o BES i Py 28 R ki
WA R FINEAREMT AN, I ARER B Elrel PR AR A HIIEAL 24047, R HA
RLHR0, GREEPAT T — 25484 BhEEH B ARHL 2 00 R 07 0t 55 JedBPCRO (B
n2, SRJELrel FriCR AR5 RARX s & (RS RE2D 73 melPC EX, #
IPCAEEN N H ARt . #RAF LR NS HIEA SR AR, AR &AL,
2450 BRI IIYILAEN00H, MR 471
JNZ LABELI
INC A
JNZ LAEEL2
PATTEESE, BN N AL ROIH, BT &P FIbR S LABEL2A E 34T .
BOKE(FT): 2
ZHBIMIS: [ o1 11 J0oo00 0] [ reladdress
BiE: INZ
(PC) «— (PC)+ 2
IF (A)#0
THEN  (PC) « (PC) + rel
JZ el
ThEE: A FIMas A A 0N B
WA R RN ESAREAT N0, TR ARE R Bk Blrel T AR AL AL 24047, IR &4
RL#R N0, FRBAAT N — 26154 BhEEH H bRtk #2 n ~ 07 G5 SedEPCH(H 1Y
N2, SRJE el AR KT RF 5 A i B (2 12799 INEIPC B,
FIPCEEN A H btttk #RAEIERE T RIS HEA 2R AR, ARt E L.
2450 BEMESHIYIIAEN0IH, R4 75
JZ  LABELI
DEC A
JZ  LAEEL2
PATEEIS, RINERIA AL RO0H, HF P4 $h5 5 LABEL2Ab 244047
ESKE(FTH): 2
ZHEBISRAS: [ 01 10 000 0] [ reladdress
B J1Z
(PC) «— (PC)+ 2
IF (A)=0
THEN  (PC) « (PC) + rel
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LCALL addrl6

IfiReE:
AR

2451

BEKE (FMH):
HATEER:

RAE:

KiRH

LCALLH T Haddr1 6 Fr4g kA FHIFE . B0 PCHIME R IN3, (F15PCHEIR'ERE
LCALLK) R —4:464 1tuht, SRJ5HE166PCHIMESAL AN = SAARIUE AR (AL 715
), RN ERRIEE N2, SRS PR LCALLE A 1045 2 22715 R AF 3 5714 (R B0as 4 i) 2
APCIH & T DPHAVKAL F T DPL, 25 M BT IPCHT T B [ ik A FFUB 44T o

T FHIFE T DA T 64K BRE A7k 28 [ AT A M kb A o ZARAEAS T AR AT

RS FIMILEMEN0TH, 455 SUBRTNA 73 Be (1 FE 7 A7-fifs % kit v 1234H. MIHAT 0

T THibk0123HFE 4,

LCALL SUBRTN

FeA8E A8 09H, N EERAMIOSHATO9H B 5G ) N 2543 A 26HAT01H,  HLPCHI 4]

{8 N1234H.

3

2

|0001 |0010|

| addr15-addr8 | | addr7-addr0

LCALL
(PC) « (PC) +3
(SP) « (SP) + 1
((SP)) « (PCyp)
(SP) « (SP) + 1
((SP)) « (PC\sy)

(PC) «— addr,s,,
LIMP addri6
hRE: Kbk
WAA: LIMP{H1SCPUJL K FBkHE Bladdrl 6FTHE M HE AL PATRE Y« EIZ4B AR T T A1 ER
3T A W ANFE T T BB PC I i 60 T2 1T DPHAME AL T2 DPL . F2J5 MHTPCAEL X I (14
Hubik A UG AT o 1Z 1647 B bk o] 57 T 64K BFE 7 A7 il 25 18] FAE A Mo bk Ak o 12884
ASFEMFR BT o
Z450:  BIFR S IMPADRYY /3 it (IR FEE 2l )y 12340, A2 T3kl 1234HK45 4
LIJMP JMPADR
PATSEE G, PCI Y AETEAR N1234H.
BEKE (FEMH: 3
Tt 4R | 0000 | 0010 | | addr15-addr8 | | addr7-addr0
$24{E: LIMP
(PC) < addrs,,
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MOV  <dest-byte>, <src-byte>

ThEE:
gl

2451

MOV ARn
B KE (39
HATEI:
IR

$RAE:

*MOV A,direct
BESKE FET)
HATEHA:
Z I ZRAD
#BR1E:

fEik 7T A

F B2 B E AR T AR E A N A ) B S 1B E BT RR At b . 1%
R RS MR FRERERL, WA SR H M 25 A7 SR AbR AT

MOVHE 42124 A b A RIEIIE 4, IEEAEEOR B el Ak, 3
hE )7 TR 15F

15 ¥ P R AMITFI30H L 7T 6 P 25 940H,  T40H 7 PN & N 10H. 3 111 (%A
11001010B (OCAH) . NFE4FE%)

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

MOV A, @RO  ;A<=40H

MOV  RI,A :R1 <=40H

MOV B, @RI :B<=10H

MOV @RI, Pl  ;RAM (40H) <=0CAH

MOV  P2,Pl ;P2 #0CAH

PATE G, A0 EN30H, RN 1IN A N4A0H, FA7E4RBH
W2 910H, RAMAA0HE TCFIP2 111 N 253 H0CAH

1
1

[T 1T 1 0] 1rrrx

MOV
(A) < (Rn)

2
1

[ 1110 Jot1o 1] [ directaddress

MOV
(A)« (direct)

3. MOVA ACCERXIES.

MOV A @Ri
BEKE (F1) :
HATREIHA:
RIS -
#1E:

1
1

[11 1 0Jo1 1

MOV
(A) < (Ri)
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MOV A #data
ROKE (FT) -
BUTEHER:
Z kI YmAD
ik

MOV Rn,A
ERKE (F1) :
HMATRHA:
i I E LR
#AE:

MOV Rn,direct
BESKE (F1):
MITREH:
ZIHEFIGRAD -
1BRAE:

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

MOV direct, A
EOKE (F9) :
WITEEA:
ZFEHI AT :
#BAE:

MOV direct, Rn
BOKE (F1) :
WITRIE:

— 4D -
#BR1E:

[ 0111

[0

| | immediate data

MOV
(A)«— #data

1
1

[[(1111

[ 1

MOV
(Rn)—(A)

2
2

[ 1010

[ 1

| direct addr.

MOV
(Rn)«—(direct)

2
1

[ 0111

[ 1

| 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

BOKE (F1) :
WITEH:

— HEIRAS :
#BAE:

MOV direct, @RI

3
2

[ 1000

[01 01 ] |

dir.addr. (src) |

MOV
(direct)«— (direct)

BOKE (F): 2

HITEER: 2
TEHEAS: [ 1000 Jo 11 i ]| [ direct add. |
#B1E: MOV
(direct)«—((Ri))
MOV direct #data
BEKE(FM: 3
HITRER: 2
Z SRS | 0111 | 0101 ] | direct address |
#B®{E: MOV
(direct) « #data
MOV @RI, A
BEKEEFE™: 1
RIS [ 11 o1 1
B1E: MOV
((R)) < (A)
MOV @RI, direct
BEKE(F™M: 2
WATER: 2
ISR [ 1010 o1 1| [ directadd
B1E: MOV
((Ri)) « (direct)
MOV @RI, #data
BEKE (F1): 2
THEFISES: [ o1 11 o1 1i] [ immediate data
#1E: MOV
((Ri)) « #data
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MOV <dest-bit>, <src-bit>

IhEE:
AR

25451

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

#1E:

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

FEIRAT AR

F<sre-bit>1R 2 1A /R A8 B 1 Bl <dest-bit> T H & MIEER o 22, AMRIER
WA AR bRE, A AN R AT B TR . AR A AN HAth 27 77 2% A0
Fr&AL.
R AR ECHIWIE T, i P2 (AR /£ 110001018, i 1 TROEIE M % B oA
35H(00110101B). M54+ 41

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

PTG, AR EREZE, S E1EdEAE ~39H (00111001B)

2
1

|101 O|0011||bitaddress|

MOV
(C) « (bit)

2
2

[1 00 1Jo o 1 o] [ bitaddress |

MOV
(bit)«— (C)

MOV DPTR, #data 16

Iige:
TR

25451

BOKE (F1) :
WITEHA:
—EFI RS :

#B1E:

B 164 (15 BT T B B 4R

LB AW 1600 BUE R B Fe 5 DPTR . 1647 1% B0, S E 8 A 1 45 257 1 AN
F3FH . HADPHA AL A #datal 6/ 8 7, i DPLHAE LT S #datal 6FMK 7
Fio ANFEMFRENL

RS M — 2 BE— MRS S 16 BB 48 4 .
B4
MOV  DPTR, #1234H
P 3L BRI 1234H3E N B Fe 4T F A7 2% . DPHAME A12H, DPLAI{E N34H.

3

2

[1 00 1]J0 o0 o0 0] [ immediate data15-8
MOV

(DPTR) « #data, s,

DPH DPL « #data, ; #data,,
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MOVC A, @A+ <base-reg>

IhEE:
AR

2541

R A A5 AR 71T 8l CR B ek &= 2nasA

MOV CHa 2 B2 7 A-fifi s HH RO ARRE 2 B £ 2 AR I8 B B as A BAL % 1 s
TR B BN gs R T S 8 F R A 60 I hE R AF 2 (DPTRELPC) R AH
e, S PAPC N E Z A7 ds, JUTE ZUnas WA N BIPC 21T, PCHgE e hn 2
FR I BAEMOVC 2 5 iEA) il ansf /& ADPTROIENE B A7 4%, DIV B ia) i
TEPAT 160 INTERS, AKSAL = A R 2L 1B 25 78 e AR S AT AR EAL

s BIMESARME AL F0~42 18], i F-FoIFE 2 nasArh FIE##8 FIDBIY 45
L GEXTH) B XH4MEZ —.
REL-PC: INC A

MOVC A, @A+PC

RET

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

WA Z B2 BT B2 N0 1H, $AT R TR, BinssriE
ARTTH. MOVCHE A Z BT HIINC AFE 42008 T /E & R B RET T S B . s
MOVCHIEAE 2 (4 2 MRS Fka I, AN T IERHEEERAS, UK A R
M 5O i 3 RnasA L.

MOVC A @A+DPTR

BEKE (F1)
HATEHA:
I 4REG :

#BA1E:

1

2

[100 1 Joo1 1]
MOVC

(A) < (AHDPTR))

MOVC A @A+PC

KR (F15)
HUTR:
IR
B1E:

1
2

[ 1000 Joou11
MOVC

(PC) « (PC)+1

(A) < (AHEPC)
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MOVX <dest-byte>, <src-byte>

INRE:
AR

2451 :

MOVX A @Ri
BEKE (F1)

WITEH:
— BEHIERAS -

11

LA ESES

MOVXH84 FF16 Zmgs MM EE A7 it 28 2 AL I 4E . TR rE ARk e 4
MOV/EMII T X MOVX A AMRIZRAL, e (B X BI7E 05 M MR AR RAM
4D TR 2 i 2 867 )3 2 1 647 ) o

ST VMR, AT TAE S AE S A I ROMIR AR AL A7 bk B & A 3% 11PO. T
HNERI/OY P B BUNRAMEE S, 8A7HhIE g . 45 05 M AKX IRAM
BRI, nlfEum O 5] RS S A b S S . SR T AEMOVXEE 4 2 Aids g i 48
A, b e 5] AV ] .

XF 2R, I HE AR DPTR A 1602 stk . 24 P23t 1 ()4 H % 2%
RILEDPHIN P ZEIT, P2IHFIA TN 8 25 A7 88 DR R FOR A . 78U 9 U I R I 50
FEBIS, X Fp oy A R EE, RN TR BEAIME A R I & fr ot .

FERLERE LU, AT R A MR FIMOVX IR 4. £EV) M KA EKIRAM
AR, BE R A A fe E DPAEP2 5 1 _E A kR s 6 =, T DU R %
B4 AU bk Ay P23 B, AR AT B ROBERITE HE Tk FIMOV X Hi

4.

B8 — S R bl /R LR () S RAMAT i 85, 2% 5 256B (U1: Intel )
8155 RAM /I/O / TIMER) , 1Z%A7-fif &8 B 1% 32 3805 1 /% ITPO L, 3 LI P34 A T2 41t
AMHRAMIT 5 (32 {5 5. it FPURTP2 A A 38 FH 4 N /4t o 11 . ROATRIA [ 5458 4>
A9 12HFI34H, SMTRAMPI34H S ICAEE I JvS6H, U T 148 4 /541 -

MOVX A, @RI
MOVX ~ @RO, A

K B SoHE il 2] 2N 28 A LLL AMERAMIF 12H LG AR

2
[11 1 0Joo0 13

MOVX
(A) « ((RD))

MOVX A@DPTR

EOKE (F1):
MITEER:

T RAD
BAE:

1
2

[ 1110 Joooo

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

B (1) -
HATRA:
IR
1

2
[t 111 Joo 1

MOVX
(Ri))—(A)

MOVX @DPTR,A

ESKE (F1) :

1

HITRHEE: 2
ZHEFISRRS: [ 1111 [0000
21E. MOVX
(DPTR)—(A)
MUL AB
IheE: IRk
YRR 1Z484 AT H TSl RN A A A7 S B A5 S 8 B B ek . FTrE AR B 160 e AR
TSI AA AL R INAs s T R SALAF A T A7 2B o« B ALK T-255(0FFH) , U &
i ARG BUNEERRES . FEPITIZIEAN, bR ER RS E.
2450 B ZI0ESAKVIEAE J980(S0H), 2172 BIKHILAE 160 (OAOH), MIFE4

EOKE (F1) :
PITRHA:
— HEHIERAS :

1

MUL AB

SRAGIEFA12 800 (3200H), i A Z2EBI{E S % 32H (00110010B) , EUN#s g%,
AR E E AL, PR ERIEE .

1

4

[T 01 0]0o100

MUL

(A)70— (A)x(B)

(B)IS-S
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NOP
Ihee: wHfE
WA PATAIRR G, BRLEPATHE RS . B TPCHL, HAh a8 Fbr SAL A A
AL
2450 A D P25 75 51 B — KW A A Pk, kR S5 AL
WM OEWD o FR{UEFSETBRICLRIGS 741, AR fikeh R g a1 A HLas A
o BRI R BOESEINAANBAMOBLE A . WY LA IR a0 R J7 SR SEBLRT SR 1 Th e
(BBt WA B D -
CLR P2.7
NOP
NOP
NOP
NOP
SETB  P2.7
EEKE(FM: |1
Z#EHEAS: [0 0 0 0Jo 0 0 0
#4E: NOP

(PC)  (PC)+1

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

IhEE:
THER

2541

PSR B I AR a2 57

ORL{H4- ¥ Hi<dest-byte>Al<src_byte>Frfit & I A7 1AL B AT B A2 M alis
B, G5 RAFTRAE <dest-byte> TR EdE e b o iZ3RIE MRS EAL

PIN R AR, SCRFeRt T IETT 30 2 HERIE RO RIMEsARy, JRER(E
HOTCLRHI AP A s Thk . BT, FAGR RS sE R Fhk. 2 H B4
R EHEFUET A, RS0 B2 Rnessor B L.

VERL: WARAZAR IR S 51 B EAOIRES, 4 <dest-byte> PR %L
Fa A2 M3 1 A 50 B o TR IR IR e, T AN A B L B R ) Bt

B A AR HEE HOC3H (11000011B), 17 45R0F FIE N55H(01010101)
JUEERSP
ORL A, RO
PATE, BN N A ODTH(11010111B). 24 H A B0% B3 5 5 5
i, ORLYEA W] A RAEATL M RAM R Gl & i 25 77 s T I 35 M I B . U Tab
Hefy el B LR BRI 8, PR R DUR RS TERR A R I AL, T B2
FNERATEIZAT IR s T U . PATHR 4
ORL  PI,#00110010B
ZJG, EIORIEES. 4. 1fEL.
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ORL ARn

ESKE (F1) :
HITEHA:

;2 A

#1E:

ORL Adirect

BEKE (F) :
WITRHA:

— IR :
#1E:

ORL A @RI

BEKE (FT) :
WITEHA:

Z EHIERAS -
181

ORL A #data

ROKE (F9)
HATRI:
IR
BE:

ORL direct, A

K (F1)
HATRIR:
I
1B1E:

1
1

|0100|lrrr

ORL
(A) —(A)V(Rn)

2
1

| 01 00 |0 10 1] |directaddress

ORL
(A)— (A)V/(direct)

1
1

[0 1000 1 1

ORL

(A)— (A)V((Ri)

2

1

[0 1 00]Jo 1 0 0] [ immediat data
ORL

(A)— (A)V #data

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

ORL
(direct)«— (direct) \V/ (A)

ORL direct, #data

ROKE (F9)
HUTR:
IR
BE:

3
2

| 01 00 |0 0 1 1] |directaddress|

ORL
(direct) «— (direct) \/ #data

| immediate data |
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ORL C, <src-bit>

IhRE: MR MIZEIGEHE
WA G Si<sre-bic RN AR E AT, MEMIARE; BN, R AR ER M FIR
BARE, EILRIES T, MFEIRER AT /7 R BERESEU G 6, E
PR SRR . TEPATAIRE SN, AR HAAR AT
200 HPATITIRLSFEAIN, ZHANHPLO=1EKACC.7=10V =0, BN HAFEC:
MOV  C,Pl1.0 :LOAD CARRY WITH INPUT PIN P10
ORL C,ACC.7 :OR CARRY WITH THE ACC.BIT 7
ORL C, /OV :OR CARRY WITH THE INVERSE OF OV
ORL C,bit
ESKE(ET: 2
ZHEFIZRES: [ o 1 1 1 Jo 0 1 0] [ bit address
#1{E: ORL
(©) = (O)V(bit)
ORL C, /bit
BESKE(ED: 2
TSRS [ 1 0 1 0 [0 0 0 0] [ bitaddress |
#IE: ORL
(C) « (C)V (bit)
POP direct
ThEE: Hikk
YeRB:  iEUERFRE BTSN SRAMBR TR N 2E, ARFREMIR L. SR)G, KRB L% 3|
tidirect B TR AT (ERESH TR P2, ZEERRmbr &AL,
2545 VAT BT HIMIME N32H, AN EFRAMAI30H~32H 5 50 I EE 73 7 J920H, 23HAN
01H. M#ATH %
POP DPH
POP DPL
Z 5, ARIREME AR 30H, FEFREN A N0123H. LR 4E 4
POP SP
P AR £ N20H o
ER: EXPERRES LT, S NS (20H) 281, FRFeE a2
2FH, RFHEEE20HK BN, A H20H.,
BEKE(FEN: 2
HITEHE: 2
Z#EHEIAD: [ 1 1 01 Jo 0 0 0] [ direct address |
#1E: pPOP

(diect) < ((SP))
(SP) «—(SP) -1
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PUSH direct
hee: JEAk
UEER:  RRAREFE LN, AR5 direct TR AR 2 N 258 B i B FHAR TR £ 45 1€ 19 P EBRAMAT:
R ICH 2o ZEREA AR B AL
200 WAEHEN P W RS R I R TR A (E N09H, B iR fR 4 DPTRAME N0123H, M AT
AT
PUSH DPL
PUSH DPH
25, HRIEEHAEH0BH, FEIEHERE23HAMOIHAN BIFEA A RAMI0AHAIOBHAE i B
JoZ .
BESKE (FED: 2
ZHEBIZEES: [ 1 1 0 0 Jo 0 0 0] [ direct address
#{E: PUSH
(SP) — (SP)+ 1
((SP)) « (direct)
RET
hee: MTHIFEIRIA
RRH: BUTRETIEAN, K PCHE R EAL 7 FMRAL I WA R, ARFBET 2. AR
G, TR MTE I PCIE T B Rtk AL TR a7, — RS OL T, %38 & FIACALLEL
LCALLECAEH .« B8 A HIPAT A M AR EA4L
2450 WARIREIIPIE NOBH, N EFRAMIKIOAHFIOBHAE fi% 876 P (A 23 5 N2 3HAN
01H. NIFE4:
RET
PATIE, ARFGEN09H. T2 K MO123H L HE Ab 4k 2P0 AT .
BESKE (FMH) :
Z#EHEIAS: [0 0o 10 Jo 0 1 0
#2{€: RET

(PCs.5) < ((SP))
(SP) « (SP) -1
(PCy0) < ((SP))
(SP) « (SP) -1
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RETI
INRE:  hIR [
WA PATIZIEAE, B MR PCE R ARV AL T, RE IR E R E %
BEZ RS R HAb b i, AR FREHR2. HALFIEAZ . (HEFIRETPSW
AN E B B WAl R A o TP 4k 4582 AT 2 A T PCARL BT X I8 F i A 2 B
17, — RSN F IR N O R — 464 . EPITRETHR AN, WA — M
SR BAR T B A e 2 i Hofl P BT AR S A A B, IS A FE A B e S 5 vp () R B 2 A7
EHAT14IE4 .
45 BARTEEIWIME NOBH, 45 HAEHhE0 123 HAL (1948 A AT 45 o A la) 7= 2 bbb, A3
RAMPJOAHFHOBH #.7G [1) N 2553 5 A23HAFI01H. U484
RETI
PATE )G, FRABEI00H, HTR [ )G FE 5 4k 22 M0 123 H bk - 463047
BESKE (FH) :
HITREHEE: 2
ZHEFISRES: [ 0 0 11 [0 0 1 0
#{€. RETI
(PCys55) < ((SP))
(SP) « (SP) -1
(PC;) < ((SP))
(SP) « (SP) -1
RL A
IheE: K BInEAT BERALIE R A
VR K RInas s AR e fE 14, Hp AL TR S BIAL0. 1% 3R A IPAT A S AR E AL
245 EEINSEKAZN0CSH (11000101B) , N4
RL A
PATIE, BEINLSMINEAERSBH (10001011B) , HAREAASZ 0,
BEKEFEN: |1
PATAR: 1
TSRS [0 0 10 Jo 0 1 1]
#{E: RL
(An+1) <~ (An) n=0-6
(A0) « (A7)
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RLC A
hee: WHFALIEIA AR
BiRH: B INssrsAr BRI AR E B AR 1AL, AR AT NIRRT ER G
WIERIR S D0, ZFB 4 AR HARbR B A7 .
450 R R InSSAR{E ~N0CSH(11000101B), N5 4
RLC A
PATE, HE 2 n3SAREHEAS H8BH(10001011B), HEA R LS B A7 .
BSKE(FEH: |
RIS [0 0o 11 Jo o 1 1]
#1E: RLC
(Antl) < (An) n=0-6
(A0) < (C)
(C) < (A7)
RR A
NEE: K BN AEUE A R
YRA: K RN I8N BRI AR AL, Lo RN T, BIPEIA AR, 1%1E
AT FR EAL
2450 W BRI N A FOCSH (11000101B) , NIFE4
RR A
AT G BINEE N A2 ROE2H (11100010B) , AR EA7 A SZ 500,
ESKE(FET): |
HITEHEE: 1
ZHEFIZRES: [0 0 00 [0 0 1 1]
#1E: RR
(An) < (Antl) n=0-6
(A7) < (A0)
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RRC A
Ihee: LRI A S
WA RSO EIR AL bR & — RGN, HARALoB NI bR, IR &M
WIIRSEFE BT, %48 AR AL bR B4
2645 R E N1 J90C5H(11000101B), HEMIFRE N0, MHE4
RRC A
PATIE, 30 28 B 42 H62H(01100010B), AR &4k B A7 .
BEKEFEM: |1
ZHERIZES: [ 0o 0 01 Jo o 1 1]
#¥{E: RRC
(Ant1) < (An) n=0-6
(A7) < (C)
(C) < (A0)
SETB <bit>
Iheg: BEfr
WRA: SETBIEA ATHARN RO B 1, HERVEXT T DU AR B s A 7T B 3 bk
%48 A AT Ho At bR AL
45 WS EREE S, i O HURES 34H(00110100B), M54
SETB C
SETB  P1.0
PATIE, BEAFREAR N, a1 RS AR 35H(00110101B).
SETB C
ESKE (FT): |
THERIES: [ 1 1 01 Jo 0 1 1
#{E: SETB
(€)1
SETB bit
BEKEFM: 2
PATEHA: 1
Z#EHI%RAD: [ 1 1 0 1 Jo 0 1 0] [ bitaddress |
¥{€: SETB
(bit) « 1
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SIMP rel

IhRE: JHEBkEE

WA FEJPAARREE Blrel Fros bl 44T o BARHLELRR a0 R vt 5 B oRPCE M2,
IR FHE R 5277 (Birel) FTRRIE FF5 WM min#PC L, 53 FHPCRIE
o) B Artthhb . BrCL, BRIV 2 A4 (HISIMP) HuhkfIRT 12875 fl )5
12775,

2450 ¥hr SRELADRXS M (K452t hk 67 T R FE A 24 100123 H b E, R4
SJIMP RELADR
g% G AL T0100H, 444758 %84 )5, PCHALR0123H.

VER: LB, BESIMPHI R — &84 rhk20102H, Kk, B imEs
B0123H-0102H=21H. 4, WHESIMPHwFE & LOFEH, B4R RE 1545
A I TEBRIEIR o
ESKE(ET: 2

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

SUBB A, <src-byte>

IhRE: A s
R SUBBHE4 M B 2% il 25 <sre-byte> TR 1 7528 B 1 BUE KAk &, W
EBHMSERE T 2N . WRPATHIER 570075 B0, SUBB¥G 2 B A7
bR GERMAD o BN, EEHAFRE. (WRERITSUBBIE AT, #AikRE
CLAWEN, XEMAEERTIRAT 2R E A ER, = T BRI AER
ATARZKARA, AT A& R ER — R N Zongs vk 2o D Wi AE AT 0%
BREEAE, 3NN EEEAL, A AR EACS B B AL IR oA
fr; MEBTALEA, BOEHTAE AL, TiEerika, g RSOV B AL,
MHATE RS BHORLIS N, FOVELL, MERIRAE IEBR 6 B fE Hp =2k
TG B, R SROE B I R R AR T IESL
R o S 1| WA W= & 2 | R = e 7 1| = &7 2813 1] 72 | SRV B4
Tk
25451 ; W E N AR R B NOCOH(11001001B). A A7 #RR2IFIE N54H(01010100B), 3k
FibrECH EL . W TFiE4:
SUBB A, R2
PATIE, B2 HEEE2E N74H01110100B), BEALFR ECHI4HBIHEA bR & ACHS
%, bR ECH AL .
VEE: OCOHIEF54HMN %2 75H, B EIRiHHEF, @ T7ESUBBIEA#UT
i, AR ECOEM BN, N ss b B Ll br g, 1828]74H, KL,
USRAE AT BRS FE B o 20 GRS AT, AR ECHPIRAS AR EN, AN HCRH
CLR C 84 {Ed bR ECHE .
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SUBB A, Rn
ESKE (F1): |
:J‘E%U?ﬁﬁg:|1001|1rrr|
#{€: SUBB
(A) —(A)-(©O)-Rn)

SUBB A, direct
BEKEF®H: 2

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

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

SUBB A, #data
ESKE(FET: 2

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

hge: P BRI E ARy
WiRA: SWAPTR A4 B8 K4Arr (hi3~070) FIvEahs (fSr7~f74) Bsiskirsci, szbr b
SWAPHE At Al WAL IR R 2 o %482 AN TR EAT .
245 W RN KN A NOCSH (11000101B) , MIFE4
SWAP A
PATE, RN AEESCH (01011100B)
ESKE(ET): |1
HITRHEE: 1
Z#EHEAS: [ 1 1 00 Jo 1 00

2{€: SWAP
(As)) <<= (Ary)

130



STC12C5201AD & 51) 1 Fr WL 46 e

XCH A, <byte>

TIRE:
AR :

2451

XCH A/Rn

EOKE (F1)
HITRHA:
Z IR -

BRAE:

XCH A, direct

BEKE (FM):
HATEER:
BRAE:

XCH A, @Ri

RO KIE (FT)
BT

Z i 4mEG

11

2T e N g A AR A A

XCH¥R A F<byte>flr i 7€ 1718 R A AR BUngs,  [FEDR Z2nas e N %
B N\<byte>FT{8E M F LR, $54 IR B MEES R v S0k 70 %
FRRTht. HEShEMmE AR Sht.

RO N 2 N hE20H, B2 (K48 A3FH (00111111B). A FRAMIK20H 5§ 7C 1 N
25 975H (01110101B). MjF54

XCH A, @RO

PATJE, PEBRAMEI20H 5L AR A8 3FH (00111111B), R INEs 1 A48 N
75H(01110101B).

1
1
[T 100 [ 1rrr

XCH
(A) <= (Rn)

[1 100 Jo 101 [ directaddress |

XCH
(A) < (direct)

1
1

[1 100 Jo11 i
XCH
(A) <= ((Ri))
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XCHD A, @RI
IhRE: CH B nge A @RixS B 56 R B0 R4
AR XCHDIE4¥ Znds N A MR EE (F70~3, —fOE T Nt E ek BCDAS) ja) %
THER P RAM SR T BR AT S e, S B IRETE (hL7~4) FIAZEm. 54k,
ZR A AR EN .
4. FEROGRAT 7 HuHE20H, ZINESH A 2 A436H (00110110B). P EBRAMIKI20H BT A7 ik
H%cdE 975H (011110101B). N3RS
XCHD A, @RO
PATIE, WEBRAM 20HEJCHT N A48 A 76H (01110110B), R IN#AR N A4 A
35H(00110101B).
ESKEE: 1
HITAHA: 1
ORISR [ 1101 o1 1
${E: XCHD

(As0) <= (Rizo)

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

IfigE:
TR

241

FR R R E
XRL1E 4 K <dest-byte>Fl<src-byte> T3 7T A8 BB AL kA7 4 7 8L 5,
45 RARAEIE<dest-byte> TR I AR B IR A HMbR S,

PIM R AR I SRR o T AT 50 4 HERAE RO Rmas i, JRERfE %
AR A7 ds Fhk . EIRThE . A RS HEASL A S0k 24 H R0
FIEAE T R, IR T DR RN s B SR

R WRAZAE S BARAE B 51 L RPIRZS, A dest-byte T AR (1 Ei4E
7 it 1 i S S A 8% T AR B i, AN A5 R S B A

B BN g A A5 A RS0 N 2243 S F0C3H (11000011B)FI0AAH(10101010B),
4

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

A H R EOR T BT TR, %482 THEE FTRAM LT B B 77 4%
AL . BARBREE A U, fEIBAT IR S E . $R 4
XRL P1, #00110001B

PATIE, PIEARINIS. 4. OB EUR.
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XRL A/Rn
BSKEFD: 1
BUTREIEA: 1
:i&%ﬂéﬁﬂ:|01 1 0| l rrr

BiE: XRL
(A) < (A) ¥ (Rn)

XRL A, direct
BOKE (3. 2
PITRHA:
Z#EHEI%RAD: [ 01 1 0 Jo 1 0 1] [ directaddress |
#{E: XRL
(A) < (A) ¥ (direct)
XRL A, @Ri

EOKE (F): 1
THEFISRES: [ o1 1 0 o1 1

BAE: XRL
(A) —(A) ¥ (RD))

XRL A, #data
BOKE(FMH): 2
PATEHA: 1
Z#EHEI%RAD: [ 01 1 0J o100 [ immediate data |

#1E: XRL
(A) « (A) ¥ #data

XRL direct, A
BOKE (FMH): 2
THEFISES: [ o1 1 0] o0 1 0] [ direct address

#1E: XRL
(direct) «— (direct) * (A)
XRL  direct, #dataw
K (F9): 3
WATEIN: 2
I YmAD - | 01 10 | 0011] | direct address | | immediate data |

#1E: XRL
(direct) «— (direct) + # data
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5.3.2 Instruction Definitions of Traditional 8051 MCU

ACALL addr 11

Function:
Description:

Example:

Bytes:
Cycles:
Encoding:

Operation:

Absolute Call

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

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

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

2
2

[a1029 a8 1[0 0 1 0] [ a7a6a5a4 [ a3 a2al a0

ACALL

(PC)« (PC)+2
(SP)—(SP) +1

((SP)) « (PCy)
(SP)—(SP) +1
((SP))«—(PCis.5)
(PC,.0)<— page address

ADD A <src-byte>

Function:
Description:

Example:

Add

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

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

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

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

ADD A,RO

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

1
1

|0010|1rrr

ADD
(A)—(A) + (Rn)

2
1

| 0010 |0101| |directaddress

ADD
(A)—(A) + (direct)

1
1

[00 1 0Jou1 1

ADD

(A)y—(A) + ((Ri))

2

1

[ 0010 Jo1o0o0] [ immediatedata |
ADD

(A)«—(A) + #data

ADDC A <src-byte>

Function:
Description:

Example:

Add with Carry

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

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

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

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

ADDC A,RO

will leave 6EH (01101101B) in the Accumulator with the AC flag cleared and both the carry
flag and OV set to 1.
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ADDC A,Rn
Bytes: 1
Cycles: 1
Encoding: [ 00 1 1 [ 1rrr |
Operation:  ADDC
(A)—(A) +(C) + (Rn)
ADDC A direct
Bytes: 2
Cycles: 1
Encoding: [ 00 1 1 Jo 10 1] [ directaddress
Operation: ADDC
(A)—(A) + (C) + (direct)
ADDC A ,@Ri
Bytes: 1
Cycles: 1
Encoding: [ 00 1 1 Jo11i]
Operation: ADDC
(A)—(A) +(O) + (Ri))
ADDC A #data
Bytes: 2
Cycles: 1
Encoding: [ 0011 Jo100] [ immediatedata |
Operation: ADDC
(A)(A) + (C) + #data
AJMP addr 11
Function:  Absolute Jump
Description:  AJMP transfers program execution to the indicated address, which is formed at run-time by
concatenating the high-order five bits of the PC (after incrementing the PC twice), opcode
bits 7-5, and the second byte of the instruction. The destination must therefore be within the
same 2K block of program memory as the first byte of the instruction following AJMP.
Example:  The label “JMPADR” is at program memory location 0123H. The instruction,
AJMP JMPADR
is at location 0345H and will load the PC with 0123H.
Bytes: 2
Cycles: 2
Encoding: [al0 a9 a8 0] 0 0 0 1 | [ a7 a6 a5 a4 | a3 a2 al a0
Operation: AJMP
(PC)— (PO)+2

(PC,y)« page address
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ANL <dest-byte>, <src-byte>

Function:
Description:

Example:

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

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

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

1
1

[o1T 01 J1irrr

ANL
(Ay—(A) /\ (Rn)

2
1

[ 0101

ANL
(A)—(A) /N (direct)

[0 1 0 1] [ directaddress

1
1
[o1 01 Jo1 13

ANL
(Ay—(A) /\ ((Ri))
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ANL A #data

Bytes:
Cycles:
Encoding:

Operation:

ANL direct,A

Bytes:
Cycles:
Encoding:

Operation:

2
1
[ 0101 Jo1o0o0] [ immediatdata

ANL
(A)—(A) A\ #data

2
1

| 0101 |0010| |directaddress|

ANL
(direct)«—(direct) /\ (A)

ANL direct#data

Bytes:
Cycles:
Encoding:

Operation:

3
2

[ 0101 Joo 1 1] [ directaddress | | immediate data

ANL
(direct)«—(direct) /\ #data

ANL C, <src-bit>

Function:
Description:

Example:

ANL C,bit

Bytes:
Cycles:
Encoding:

Operation:

Logical-AND for bit variables

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

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

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

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

2

[ 1000 Joo1 0] [ bitaddress

ANL

(C) < (C) N\ (bit)
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ANL C, /bit
Bytes:
Cycles:
Encoding:

Operation:

2
2
[ 1011 Joooo] [ bitaddress

ANL .
(C)«(C) A (bit)

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

Function:
Description:

Example:

Compare and Jump if Not Equal

CJINE 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
; e ; R7=60H.
NOT EQ: JC REQ _LOW ; IF R7 < 60H.
; e ; R7> 60H.
sets the carry flag and branches to the instruction at label NOT-EQ. By testing the carry flag,
this instruction determines whether R7 is greater or less than 60H.

N .

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

WAIT: CINE A,P1,WAIT

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

CJINE A direct,rel

Bytes:
Cycles:
Encoding:

Operation:

3
2

[ 1011 Jot1 o1 ] | directaddress | |  rel address

(PC) + (PC) +3
IF (A) <> (direct)
THEN
(PC) « (PC) + relative offset
IF (A) < (direct)
THEN
(C) 1

ELSE
C)«0
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CJINE A #data,rel

Bytes: 3
Cycles: 2
Encoding: [ 1011 [0 10 1] | immediata data | [ rel address

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

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

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

THEN
(C)«1
ELSE
(C)«0
CINE ©@Ri#data,rel
Bytes: 3
Cycles: 2
Encoding: [ 1011 [ o1 1i] [ immediatedata | [  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 SCH (01011100B). The instruction,
CLR A
will leave the Accumulator set to 00H (00000000B).
Bytes: 1
Cycles: 1
Encoding: [ 1 110 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 SDH (01011101B). The instruction,
CLR P12
will leave the port set to 59H (01011001B).
CLR C
Bytes: 1
Cycles: 1
Encoding: [1 1 0 0 Joo0 11
Operation: CLR
(C)«0
CLR bit
Bytes: 2
Cycles: 1
Encoding: | 1 100 Joo0 1 0] [ bitaddress |
Operation: CLR
(bit) « 0
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CPL A
Function: Complement Accumulator
Description:  Each bit of the Accumulator is logically complemented (one’s complement). Bits which
previously contained a one are changed to a zero and vice-versa. No flags are affected.
Example:  The Accumulator contains SCH(01011100B). The instruction,
CPL A
will leave the Accumulator set to 0A3H (101000011B).
Bytes: 1
Cycles: 1
Encoding: [ 1 111 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 SDH (01011101B). The instruction,
CLR PI.1
CLR P12
will leave the port set to 59H (01011001B).
CPL C
Bytes: 1
Cycles: 1
Encoding: [10 1 10011
Operation: CPL o
(€)= (©)
CPL bit
Bytes: 2
Cycles: 1
Encoding: [ 101 1 Joo10] [ bitaddress
Operation: CPL s
(bit) « (bit)
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DA A

Function:
Description:

Example:

Decimal-adjust Accumulator for Addition

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

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

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

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

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

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

ADDC A,R3
DA A

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

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

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

ADD  A#99H
DA A

will leave the carry set and 29H in the Accumulator, since 30+99=129. The low-order byte
of the sum can be interpreted to mean 30 — 1 = 29.
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Bytes: 1
Cycles: 1
Encoding: [ 11 01 Jo1o0 0]
Operation: DA
-contents of Accumulator are BCD
IF - [[(As9) > 9] V[(AC) =1]]
THEN(A; ) < (Asp) + 6
AND
IF [[(A)>9]1V(O)=1]]
THEN (A;,) < (A7) +6
DEC byte
Function: Decrement
Description:  The variable indicated is decremented by 1. An original value of 00H will underflow to
OFFH.
No flags are affected. Four operand addressing modes are allowed: accumulator, register,
direct, or register-indirect.
Note: When this instruction is used to modify an output port, the value used as the original
port data will be read from the output data latch, not the input pins.
Example: Register 0 contains 7FH (01111111B). Internal RAM locations 7EH and 7FH contain 00H
and 40H, respectively. The instruction sequence,
DEC @RO
DEC RO
DEC @RO
will leave register 0 set to 7EH and internal RAM locations 7EH and 7FH set to OFFH and
3FH.
DEC A
Bytes: 1
Cycles: 1
Encoding: [ 00 0 1 Jo 100
Operation: DEC
(A)y—(A) -1
DEC Rn
Bytes: 1
Cycles: 1
Encoding: [ 0001 [ 1rrr
Operation: DEC
(Rn)«—(Rn) - 1
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DEC direct
Bytes: 2
Cycles: 1
Encoding: [ 000 1 Jo 10 1] [ direct address
Operation: DEC
(direct)«—(direct) —1
DEC @Ri
Bytes: 1
Cycles: 1
Encoding: [ o001 Jo 1 1i
Operation: DEC
(Ri))—((RD)) - 1
DIV AB
Function:  Divide
Description: DIV AB divides the unsigned eight-bit integer in the Accumulator by the unsigned eight-bit
integer in register B. The Accumulator receives the integer part of the quotient; register B
receives the integer remainder. The carry and OV flags will be cleared.
Exception: if B had originally contained 00H, the values returned in the Accumulator and
B-register will be undefined and the overflow flag will be set. The carry flag is cleared in any
case.
Example: The Accumulator contains 251(OFBH or 11111011B) and B contains 18(12H or 00010010B).
The instruction,
DIV AB
will leave 13 in the Accumulator (ODH or 00001101B) and the value 17 (11H or 00010010B)
in B, since 251 = (13x18) + 17. Carry and OV will both be cleared.
Bytes: 1
Cycles: 4
Encoding: [1 0 0 0 J 0100 ]
Operation: DIV

B oo
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DJINZ <byte>, <rel-addr>

Function:
Description:

Example:

DINZ Rn,rel

Bytes:
Cycles:
Encoding:

Operation:

DJNZ direct, rel
Bytes:
Cycles:
Encoding:

Decrement and Jump if Not Zero

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

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

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

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

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

will cause a jump to the instruction at label LABEL 2 with the values 00H, 6FH, and 15H in
the three RAM locations. The first jump was not taken because the result was zero.

This instruction provides a simple way of executing a program loop a given number of times,
or for adding a moderate time delay (from 2 to 512 machine cycles) with a single instruction
The instruction sequence,

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

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

2
2
| 1101 | lrrr | | rel. address
DINZ
(PC) — (PC)+2
(Rn) < (Rn) — 1
IF (Rn)>0or(Rn)<0

THEN

(PC) « (PC)+rel

3
2
| 1101 0101 | | direct address | | rel. address |
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Operation: DINZ
(PC) + (PC) +2
(direct) « (direct) — 1
IF (direct) > 0 or (direct) <0
THEN
(PC) « (PC) +rel
INC <byte>
Function:  Increment
Description:  INC increments the indicated variable by 1. An original value of OFFH will overflow to

Example:

INC A

Bytes:
Cycles:
Encoding:

Operation:

INC Rn

Bytes:
Cycles:
Encoding:

Operation:

INC direct

Bytes:
Cycles:
Encoding:

Operation:

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.

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 O set to 7FH and internal RAM locations 7EH and 7FH holding
(respectively) 00H and 41H.

1
1

[0000Jo100

INC
(A) «— (A)t1

1
1

[00 0 0] 1 rrr

INC
(Rn) <« (Rn)+1

| 0000 |0101| |directaddress

INC
(direct)«—(direct) + 1
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INC Q@RI
Bytes: 1
Cycles: 1
Encoding: [ 0000 Jo 1 1i
Operation: INC
(Ri))—(RD) +1
INC DPTR
Function:  Increment Data Pointer
Description:  Increment the 16-bit data pointer by 1. A 16-bit increment (modulo 2'%) is performed; an
overflow of the low-order byte of the data pointer (DPL) from OFFH to 00H will increment
the high-order-byte (DPH). No flags are affected.
This is the only 16-bit register which can be incremented.
Example: Register DPH and DPL contains 12H and OFEH, respectively. The instruction sequence,
INC DPTR
INC DPTR
INC DPTR
will change DPH and DPL to 13H and O1H.
Bytes:
Cycles: 2
Encoding: [1 0 1 0Joo0 1 1]
Operation: INC
(DPTR) « (DPTR)+1
JB bit, 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  Pl.2,LABELI
JB  ACC.2, LABEL2
will cause program execution to branch to the instruction at label LABEL2.
Bytes: 3
Cycles: 2
Encoding: [ 0010 Joo0o00] [ bitaddres | [ rel address
Operation: JB
(PC) «— (PC)+3
IF (bit)=1
THEN
(PC) « (PC) +rel
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JBC bit, rel
Function:  Jump if Bit is set and Clear bit
Description:  If the indicated bit is one,branch to the address indicated;otherwise proceed with the next
instruction.The bit wili not be cleared if it is already a zero. The branch destination is
computed by adding the signed relative-displacement in the third instruction byte to the PC,
after incrementing the PC to the first byte of the next instruction. No flags are affected.
Note: When this instruction is used to test an output pin, the value used as the original data
will be read from the output data latch, not the input pin.
Example: The Accumulator holds 56H (01010110B). The instruction sequence,
JBC ACC.3,LABELI
JBC ACC.2,LABEL2
will cause program execution to continue at the instruction identified by the label LABEL2,
with the Accumulator modified to 52H (01010010B).
Bytes: 3
Cycles: 2
Encoding: | 0001 | 0000 | | bit address | | rel. address
Operation: JBC
(PC) «— (PC)+3
IF (bit)=1
THEN
(bit) <0
(PC) « (PC) +rel
JC 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,
IC LABELI
CPL C
IC LABEL2s
will set the carry and cause program execution to continue at the instruction identified by the
label LABEL2.
Bytes: 2
Cycles: 2
Encoding: [ 0 100 J000 0] [ reladdress
Operation: JC
(PC) « (PC)+2
IF (O)=1
THEN

(PC) — (PC) +rel
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JMP  @A+DPTR

Function:  Jump indirect
Description:  Add the eight-bit unsigned contents of the Accumulator with the sixteen-bit data pointer,
and load the resulting sum to the program counter. This will be the address for subsequent
instruction fetches. Sixteen-bit addition is performed (modulo 2'°): a carry-out from the low-
order eight bits propagates through the higher-order bits. Neither the Accumulator nor the
Data Pointer is altered. No flags are affected.
Example:  An even number from 0 to 6 is in the Accumulator. The following sequence of instructions
will branch to one of four AJMP instructions in a jump table starting at ]JMP_TBL:
MOV DPTR, #JMP_TBL
IMP @A+DPTR
JMP-TBL: AJMP LABELO
AIMP LABELI
AIMP LABEL2
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: [ o1 11 Joo0 I 1]
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,
INB P1.3, LABELI1
INB ACC.3, LABEL2
will cause program execution to continue at the instruction at label LABEL2
Bytes: 3
Cycles: 2
Encoding: | 0011 | 0000 | | bit address | | rel. address
Operation: JNB
(PC) « (PC)+3
IF (bit)=0
THEN  (PC) « (PC) + rel
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JNC el
Function:  Jump if Carry not set
Description:  If the carry flag is a zero, branch to the address indicated; otherwise proceed with the next
instruction. The branch destination is computed by adding the signed relative-displacement
in the second instruction byte to the PC, after incrementing the PC twice to point to the next
instruction. The carry flag is not modified
Example: The carry flag is set. The instruction sequence,
JNC LABELI
CPL C
JNC LABEL2
will clear the carry and cause program execution to continue at the instruction identified by
the label LABEL2.
Bytes: 2
Cycles: 2
Encoding: [ 0 101 Joo0o0o0] [ reladdress
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 LABELI
INC A
JNZ LAEEL2
will set the Accumulator to 01H and continue at label LABEL2.
Bytes: 2
Cycles: 2
Encoding: [ 01 11 Joo00o0] [ reladdress
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 LABELI
DEC A
JZ LAEEL2
will change the Accumulator to 00H and cause program execution to continue at the
instruction identified by the label LABEL2.
Bytes: 2
Cycles: 2
Encoding: [ 0 1 10 J0o000] [ reladdress
Operation: JZ
(PC) « (PO)+2
IF (A)=0
THEN  (PC) « (PC) + rel

LCALL addrl6

Function:
Description:

Example:

Bytes:
Cycles:
Encoding:

Operation:

Long call

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

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

LCALL SUBRTN

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

3
2

|0001 |0010|

| addr15-addr8 | | addr7-addr0

LCALL

(PC) «— (PC)+3
(SP) «—(SP)+1

((SP)) « (PC5.)
(SP) «—(SP)+1

((SP)) « (PCs5)
(PC) < addr,s,,
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LIMP addri6

Function:
Description:

Example:

Bytes:
Cycles:
Encoding:

Operation:

Long Jump

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

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

LIMP JMPADR

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

3
2

|0000 |0010|

| addr15-addr8 | | addr7-addr0

LIMP
(PC) « addr,s

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

Function:
Description:

Example:

MOV A,Rn
Bytes:
Cycles:
Encoding:

Operation:

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

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

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

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

MOV A, @RO  ;A<=40H

MOV  RI,A :R1 <=40H

MOV B,@Rl  :B<=10H

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

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

1
1

|1110|1rrr

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

Bytes: 2
Cycles: 1
Encoding: | 1110 | 0101 ] | direct address
Operation: MOV
(A)« (direct)
*MOV A, ACC is not a valid instruction
MOV A @RI
Bytes: 1
Cycles: 1
Encoding: [ 11 1 0 Jo 1 1i
Operation: MOV
(A) — (Ri)
MOV A #data
Bytes: 2
Cycles: 1
Encoding: [ 01 11 Jo100] [ immediatedata
Operation: MOV
(A)«— #data
MOV Rn,A
Bytes: 1
Cycles: 1
Encoding: [ 11 11 [ 1 rrr
Operation: MOV
(Rn)—(A)
MOV Rn,direct
Bytes: 2
Cycles: 2
Encoding: [ 1010 [ 1 rrr | | directaddr
Operation: MOV
(Rn)«—(direct)
MOV Rn#data
Bytes: 2
Cycles: 1
Encoding: [ o 1 11 [ 1 rrr | [ immediatedata
Operation: MOV
(Rn) « #data
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MOV direct, A
Bytes: 2
Cycles: 1
Encoding: | 1111 |0 101 | | direct address |
Operation: MOV
(direct) < (A)
MOV direct, Rn
Bytes: 2
Cycles: 2
Encoding: | 1000 | 1 rrr | | directaddress |
Operation: MOV
(direct) < (Rn)
MOV direct, direct
Bytes: 3
Cycles: 2
Encoding: [ 1000 [0 10 1] [ diraddr (src) |

Operation: MOV
(direct)«— (direct)

MOV direct, @RI

Bytes: 2
Cycles: 2
Encoding: [ 1000 Jo 1 1 i] [ dirctadd |
Operation: MOV
(direct)—((Ri))
MOV direct #data
Bytes: 3
Cycles: 2
Encoding: | 01 11 | 0101 | | direct address |

Operation: MOV
(direct) « #data

MOV @Ri, A
Bytes: 1
Cycles: 1
Encoding: [ 1111 Jo11i
Operation: MOV

((Ri)) < (A)
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MOV @RI, direct

Bytes: 2
Cycles: 2
Encoding: [ 1010 Jo1 1i]| [ directaddr
Operation: MOV
((Ri)) « (direct)
MOV @RI, #data
Bytes: 2
Cycles: 1
Encoding: [ o 1 1 1 [0 1 1 i | [ immediatedata
Operation: MOV
((R1)) « #data

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

Function:
Description:

Example:

MOV C,bit
Bytes:
Cycles:
Encoding:

Operation:

MOV bit,C
Bytes:
Cycles:
Encoding:

Operation:

Move bit data

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

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

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

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

2
1

[1 01

MOV
(C) < (bit)

0 |0 0 1 1| | bit address |

2
2

| 1 00 bit address |

MOV
(bit)— (C)

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

Function:
Description:

Example:

Bytes:
Cycles:
Encoding:

Operation:

Load Data Pointer with a 16-bit constant

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

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

The instruction,

MOV  DPTR, #1234H

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

2
[1 00 1 Jo o o0 o] [ immediate data158
MOV

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

MOVC A, @A+ <base-reg>

Function:
Description:

Example:

Move Code byte

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

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

MOVC A, @A+PC

RET

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

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

MOVC A @A+DPTR

Bytes:
Cycles:
Encoding:

Operation:

1

2

[ 1001 Joo1 1]
MOVC

(A) < ((AYHDPTR))

157



STC12C5201AD £ 51| 5 Fr HLAE 7S

MOVC A @A+PC

Bytes:
Cycles:
Encoding:

Operation:

1
2

[ 1000 Joou11

MOVC
(PC) « (PC)+1
(A) — (AYH(PC))

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

Function:
Description:

Example:

MOVX A @Ri

Bytes:
Cycles:
Encoding:

Operation:

Move External

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

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

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

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

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

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

MOVX A, @RI
MOVX ~ @RO, A

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

2

[11 1 0Joo0 1
MOVX

(A) — ((Ri))
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MOVX A,@DPTR

Bytes: 1
Cycles: 2
Encoding: [ 1110 Joo0o0oO
Operation: MOVX
(A) < ((DPTR))
MOVX @Ri, A
Bytes: 1
Cycles: 2
Encoding: [ 1111 Joo1i
Operation: MOVX
(Ri))(A)
MOVX @DPTR,A
Bytes: 1
Cycles: 2
Encoding: [ 1111 Joo0o0oO0

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 00

Operation: MUL
(A)ro— (A)x(B)
(B)iss
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NOP
Function:  No Operation
Description:  Execution continues at the following instruction. Other than the PC, no registers or flags are
affected.

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

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

(PC) « (PC)+1

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

Function:
Description:

Example:

Logical-OR for byte variables

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

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

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

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

ORL A,RO

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

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

ORL P1, #00110010B

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

Operation:

ORL A/direct
Bytes:
Cycles:
Encoding:

Operation:

ORL A @RI
Bytes:
Cycles:
Encoding:

Operation:

ORL A #data
Bytes:
Cycles:
Encoding:

Operation:

ORL direct, A
Bytes:

Cycles:
Encoding:

Operation:

[0 10

ORL
(A) — (A)V(Rn)

Ollrrr

2
1

| 0100 |0 1.0 1] |directaddress|

ORL
(A)— (A)V(direct)

1
1

[0 1000 1 1

ORL

(A)—= (A)V((RD)

2

1

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

(A)— (A)V f#data

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

ORL
(direct)«— (direct) V (A)

ORL direct, #data

Bytes:
Cycles:
Encoding:

Operation:

3
2

[0 1 0010 o1

ORL
(direct) « (direct) \/ #data

1| | direct address | | immediate 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,P1.0 ;LOAD CARRY WITH INPUT PIN P10
ORL C,ACC.7 ;OR CARRY WITH THE ACC.BIT 7
ORL C,/OV ;OR CARRY WITH THE INVERSE OF OV
ORL C, bit
Bytes: 2
Cycles: 2
Encoding: [ 0 1 1 1 Jo 0 1 0] [ bit address |
Operation: ORL
(C) — (C)V(bit)
ORL C, /bit
Bytes: 2
Cycles: 2
Encoding: [ 1 0 1 0 Jo 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 o 0 0 0] [ direct address |
Operation: POP

(diect) < ((SP))
(SP) «— (SP) - 1
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PUSH direct
Function:  Push onto stack
Description:  The Stack Pointer is incremented by one. The contents of the indicated variableis then copied
into the internal RAM location addressed by the Stack Pointer. Otherwise no flags are
affected.
Example:  On entering interrupt routine the Stack Pointer contains 09H. The Data Pointer holds the
value 0123H. The instruction sequence,
PUSH DPL
PUSH DPH
will leave the Stack Pointer set to 0BH and store 23H and 01H in internal RAM locations
0AH and OBH, respectively.
Bytes: 2
Cycles: 2
Encoding: [ 1 1 00 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 0BH. Internal RAM locations 0AH and 0BH
contain the values 23H and 01H, respectively. The instruction,
RET
will leave the Stack Pointer equal to the value 09H. Program execution will continue at
location 0123H.
Bytes: 1
Cycles: 2
Encoding: [0 0 10 Jo 0 1 0
Operation: RET
(PCs5) < ((SP))
(SP) « (SP) -1
(PCr,) < ((SP))

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

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

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

RETI
will leave the Stack Pointer equal to 09H and return program execution to location 0123H.
Bytes:
Cycles: 2
Encoding: [0 0 11 Jo 0 1 0
Operation: RETI
(PCis5) < ((SP)
(SP) « (SP) -1
(PCy) < ((SP)
(SP) « (SP) -1
RL A
Function:  Rotate Accumulator Left
Description:  The eight bits in the Accumulator are rotated one bit to the left. Bit 7 is rotated into the bit 0

position. No flags are affected.

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

RL A
leaves the Accumulator holding the value 8BH (10001011B) with the carry unaffected.
Bytes: 1
Cycles: 1
Encoding: [0 0 10 Jo 0 1 1]
Operation: RL

(Ant1l) < (An) n=0-6
(A0) — (A7)
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RLC A
Function:  Rotate Accumulator Left through the Carry flag
Description:  The eight bits in the Accumulator and the carry flag are together rotated one bit to the left. Bit
7 moves into the carry flag; the original state of the carry flag moves into the bit 0 position.
No other flags are affected.
Example: The Accumulator holds the value 0C5H (11000101B), and the carry is zero. The instruction,
RLC A
leaves the Accumulator holding the value 8BH (10001011B) with the carry set.
Bytes: 1
Cycles: 1
Encoding: [0 0 11 Jo 0 1 1|
Operation: RLC
(Antl) < (An) n=0-6
(A0) ()
(©) < (A7)
RR A
Function:  Rotate Accumulator Right
Description:  The eight bits in the Accumulator are rotated one bit to the right. Bit 0 is rotated into the bit 7
position. No flags are affected.
Example:  The Accumulator holds the value 0CSH (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 0o 1 1]
Operation: RR
(An) < (Antl) n=0-6
(A7) < (A0)
RRC A
Function:  Rotate Accumulator Right through the Carry flag
Description:  The eight bits in the Accumulator and the carry flag are together rotated one bit to the right.
Bit 0 moves into the carry flag; the original value of the carry flag moves into the bit 7
position.No other flags are affected.
Example:  The Accumulator holds the value 0C5H (11000101B), and the carry is zero. The instruction,
RRC A
leaves the Accumulator holding the value 62H (01100010B) with the carry set.
Bytes: 1
Cycles: 1
Encoding: [0 0 01 Jo 0 1 1]
Operation: RRC
(Ant1) < (An) n=0-6
(A7) —(O)
(©) < (A0)
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SETB <bit>
Function:  Set bit
Description:  SETB sets the indicated bit to one. SETB can operate on the carry flag or any directly
addressable bit. No other flags are affected
Example: The carry flag is cleared. Output Port 1 has been written with the value 34H (00110100B).
The instructions,
SETB C
SETB P1.0
will leave the carry flag set to 1 and change the data output on Port 1 to 35H (00110101B).
SETB C
Bytes: 1
Cycles: 1
Encoding: [ 1 1 01 Jo 0 1 1
Operation: SETB
(OC)«1
SETB bit
Bytes: 2
Cycles: 1
Encoding: [ 1 1 0 1 Jo 0o 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:  SJMP
(PC) « (PC)+2

(PC) « (PC)+rel

166



STC12C5201AD & 51) 1 Fr WL 46 e

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 0 0 1 |0 1.0 1] |directaddress|

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

1
1

[1 00 1Jo 1 1 i

SUBB
(A) = (A)-(O) - (RD)
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SUBB A, #data

Bytes: 2
Cycles: 1
Encoding: [ 1 0 0 1 Jo 1 0 0] [ immediate data
Operation: SUBB
(A) < (A) - (C) - #data
SWAP A
Function:  Swap nibbles within the Accumulator
Description: SWAP A interchanges the low- and high-order nibbles (four-bit fields) of the Accumulator
(bits 3-0 and bits 7-4). The operation can also be thought of as a four-bit rotate instruction.
No flags are affected.
Example:  The Accumulator holds the value 0C5H (11000101B). The instruction,
SWAP A
leaves the Accumulator holding the value SCH (01011100B).
Bytes: 1
Cycles: 1
Encoding: [ 1 1 00 Jo 1 0 0]
Operation: SWAP

(Asg) <= (Ary)

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.

1

1

[1 100 [ 1rrrx
XCH

(A) <= (Rn)

2

1

| 1 100 |0 101 | |directaddress|
XCH

(A) <= (direct)
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XCH A, @Ri
Bytes: 1
Cycles: 1
Encoding: [ 1 100 Jo 11 i
Operation: XCH
(A) <= ((RD)
XCHD A, @RI
Function:  Exchange Digit
Description:  XCHD exchanges the low-order nibble of the Accumulator (bits 3-0), generally representing
a hexadecimal or BCD digit, with that of the internal RAM location indirectly addressed by
the specified register. The high-order nibbles (bits 7-4) of each register are not affected. No
flags are affected.
Example: RO contains the address 20H. The Accumulator holds the value 36H (00110110B). Internal
RAM location 20H holds the value 75H (01110101B). The instruction,
XCHD A, @RO
will leave RAM location 20H holding the value 76H (01110110B) and 35H (00110101B) in
the accumulator.
Bytes: 1
Cycles: 1
Encoding: [ 1 101 [0 1 1
Operation: XCHD

(Aso) <= (Ris)

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

Function:
Description:

Example:

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

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

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

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

XRL A, RO

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

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

XRL P1,#00110001B
will complement bits 5,4 and 0 of outpue Port 1.
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XRL A, Rn
Bytes:
Cycles:
Encoding:

Operation:

XRL A, direct
Bytes:

Cycles:
Encoding:

Operation:

XRL A, @Ri
Bytes:
Cycles:
Encoding:

Operation:

XRL A, #data
Bytes:

Cycles:
Encoding:

Operation:

XRL direct, A

Bytes:
Cycles:
Encoding:

Operation:

1
1

[01 1 0] 1rrrx

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

[o1 10 o1 01 ] [ directaddress

XRL

(A) < (A) A (direct)

1
1

[o1 1 0Jo1 13

XRL

(A) — (A) A (Ri))

2

1

[01 1 0J0o 1 00] [ immediate data
XRL

(A) « (A) A #data

2

1

[01 1 0Joo0 1 0] [ direct address
XRL

(direct) «— (direct) A (A)

XRL direct, #data

Bytes:
Cycles:
Encoding:

Operation:

3
2

[o1 1 0Joo0 1 1]

direct address

immediate data

XRL

(direct) < (direct) A # data

170



STC12C5201AD & 51) 1 Fr WL 46 e

E6E FETRS

Tl RGN ECPURAT XN 5 S R AL B RE A7 T B B

P R AL FELCPUIEAE AL B I R Ah AL T R S F AR, ZORCPUR 5 41
M TAE, Rk B AR EFEE, LEELE, BB R FERE W7, K8 FRI T
B, XFERERERR I h . SCELIZ AN DD BRI BBAERR N AT R SE, 17 CPU A I A3 SRR 9
Wris. SUPLE T RSB ReVE 2 AR, 2 LA PR RN [ CPUTE SR il ZORONE
M55 BRI Ak, XA A2 CPUAIE S Wi 52 908 — A r W a5 SR A i R o 38 e MR v BBt ) 2 T 22 S
BN, PR AEE i K SR P W SR, RORE R A TP Il — Mg . CPUE 255
IS IR 56 45 Ao vt D P TR

CPUIEAE KL — AN P rIE SR A e CHRAT AR O Th W IR S5 AEFF) » KA T 55—
PLoEg et m i BRI K . WIERCPURENS & = X IR Wil i IR S5 A2, Feml A0 E A
P P WA SR, ARPESELUR, R R R E PR S RER, XA P RTRE .
R RGN Z Hh W RS, BOA TP W E DI RE R T R AR Y R P T R S

STC12C5201AD & 41 8 F HLIR At 7 8/ il SRV, &1 M2 AME b BT0(INTO).
I SR0 R IT . AR T L(INTL). SE 281 7. B 11 (UART) HH i A/D#EHarh b . % AR I
(LVD)H . PCATH T, Fra I Wl a4 Wt e g . B v DR € 8 A W SR VR AZ(EA/
1E.7) BAH I A W 1 90 VR SR BE it B A 1 A Wi >R, 0 mT DA T 7 F 2 (4w BT 8 VR A2 SR fE CPU
M) SN2 AH S 4 H T R s AN AR I T LR Rk S s 1 D R B B R WRIRES s B
Wr A e 2 a4 T A R B . e e R W is SR v CAFTHIRAR e e b e, ez, AIRAR S
2 0 T SRAS T DLFT W v 000 S 2 B [RIAR S i) BT o 2 AN AR TR IE 2 2% 1 b B [0 el 7= A
B B W Rk E R G S NS TR K. STC12C5201AD £ 41 5 F B 4 o B 2 460
FEFE6-1HT7R:

171



STC12C5201AD £ 51| 5 Fr HLAE 7S

*6-1  FWIEMIXT
WP SRR 172722271 IR JRU PO PR R O
g FR T I (4B RS2 s LS R0 |05 | 5 | 5283 | R IiE SRR | R Ik Fo 144
B || maor | (2B GRin (g0 g | Gein | &t |
INTO 100035 | 0 (highest)| PXOH,PX0 | 0,0 |0,1[1,0| 1,1 TEO EXO0/EA
(AR R BT 0)
Timer 0| 000BH 1 PTOH,PTO | 0,0 |0,1]1,0] 11 TFO ETO/EA
INT1
I 0013H 2 PXIELPXI | 0,0 |0, 1[1,0] 1,1 IEI EXI1/EA
(IR D)
Timerl | 001BH 3 PTIH,PTI | 0,0 |0.1] 10| 11 TF1 ETI/EA
UART | 0023H 4 PSH.PS | 0,0 |0,1]|1L,0| 1,1 RI+TI
ADC _ |002BH 5 PADCHLPADC| 0,0 |0,1]|1,0| 1,1 | ADC FLAG | EADC/EA
VD | 0033H 6 PLVDHPLVD| 0,0 |0.1]| 10| 1,1 LVDF | ELVD/EA
CF+CCFO0 + |(ECF+ECCFO0
PCA  |003BH|  7dlowest)|ppcampecal 0,0 [o,1] 10| 1,1 Al LN

I e TG N RS IR D BE A A7 A IPH AR IR NI, DR e o U4, R R
HIP, AW Bt RAPI, 5158051 F A HLI G h Wi/ 2 58 e e »

IR HCIE E e, &St hilrs, flimn.

void
void
void
void
void
void
void
void

Int0_Routine(void)
Timer0 Rountine(void)
Intl Routine(void)
Timerl Rountine(void)
UART Routine(void)
ADC Routine(void)
LVD_Routine(void)
PCA_Routine(void)

interrupt 0;
interrupt 1;
interrupt 2;
interrupt 3;
interrupt 4;
interrupt 5;
interrupt 6;
interrupt 7;

172




STC12C5201AD & 51) 1 Fr WL 46 e

6.1 HHTZEH

STC12C5201AD 51 B 1 WL Fh 8T £ 8t 45 /4 7 = B o K 6-1 B

T o VR T e gt
] A7 A7 P A A28 AR g
i 2 0 g o
B2 A5 IP, IPHZF 1744 Wﬁ%?fiﬁ
TCON.0/IT0=0 Exo EA PXOHQ@% N
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ETO | e o
TFO y——fo R L
l PX1H, PX1
TCON.2/IT1=0 > EX1 8—% 0,1' 10
INTI —o IEIH—"—0 oS m. I
TCON.2/TI=1
| PTIH, PT1 0,0
ET1 ST W ol
TFI p—o—"o o3 =
I PSH.PS | o0
E o——P o1 EPHi’T
H11/81 TRII:):)—"—“S—G ° o8 i IR o
EADC l PADCH, PADC] 0,0' o KI¥
ADC_FLAG p—o"— o o8 )
ELVD | PLVDH?éLV_D = I
LVDF p—o——fo o$ m B
Egll:: : PPCAH,PPCA| (¢
CCF0 A S 1
8 ,
ECCFO—) » \° oo =
CCF1 |
ECCF1
|
|
|
EA|
v
k(}lobal Enable low
EA
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A1 o T O (INTO) AT AR 8 7 7 L (INT 1) BE PTG P, B R BRI AR o 8 SR A Sh i o
W AR A7 2 7 T ZF A7 2 TCON [ TEO/TCON. 1 FITET/TCON.3 . 24415 v W AR 55 B2 7 405 1l S
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HARENTFx(x = 0,) =W EAL, ERF 2SI R . MWL ST IZ e 2 e, el g

Fi HE bR R TEx(x = 0,1) 2 W BRI R

2 HAT F R s RAR EAZRTAT ER AT 1R IE o i SRR S ALT T AR — D E N

Ja, AT AR

A/DEH L FHADC FLAG/ADC_CONTR. 435 KP4 1) %47 7 AR 15 R

BRI (LVD) 72 FHLVDF/PCON. 5 K P2 2L 1. % 58 T 5 1

PR R A AT 9 S S5 T R 62T

FK6-2 bk

hBTYR fi AT A

INTO —_ 1. 3 — . S
e (ITO/TCON.O = 1): Ff&#T  (ITO/TCON.O = 0): Ik FE-F

Timer 0 SE I 2503 HH

INT1 1y e o -
BRI (ITI/TCON.2 = 1): F[&#s  (IT1/TCON.2 = 0): ik HE°F

Timerl SERS 28 Lk

UART RIL BT 5E IR

ADC A/DFEIRSE R,

LVD FELYR R T B 2UIK T LVDA I H

174




STC12C5201AD £ 41 5 Fr HLIE RS

6.2 HETE 7S

o

o e fr bk S £ o
iRe) iR it | \ise Lsp | ENA
IE Interrupt Enable | A8H | EA |ELvD|EADC| Es | ETI | EX1 | ETO | EX0 [0000 0000B
P Inmrngz£n0n31 BSH |PPCA|PLVD |PADC| PS | PTI | PX1 | PTO | PX0 0000 0000B
IPH Imermfll)_t I;rlorlty B7H | PPCAH|PLVDH|PADCH | PSH |PTIH | PXIH | PTOH | PX0H | 0000 0000B
18
TCON Timer Control 88H | TF1 | TR1 | TFo | TRO | IE1 | IT1 | IEO | ITO |0000 0000B
SCON Serial Control 98H [SMO/FE| sM1 | sm2 | REN | TB8 | RBS | TI | RI |0000 0000B
AUXR | Auxiliary register | 8EH |Toxi2|Tixi2|uart moxs| - | | - | - | 000x xxxxB
PCON Power Control 87H  [SMOD|sSMODO|LVDF | POF | GF1 | GFo | PD | IDL [0011 0000B
CLK_Output Power
WAKE CLKO| down Wake-up control S8FH  [pcAWAKEUP |RXD_PIN_IE | TI_PIN_IE [ To_PIN_IE [ LVD_WAKE ticrko [toctko| 0000 0x00B
register
ADC_CONTR ADC Control BCH ADCiPOWER|SPEEDl|SPEED()|J\DC FLAGlAD(LSTART| CH52|CHSI |CHSO 0000 0000B
ccon | PCA Cmigr()l Regis-| ey | ce | er | - | - | - | - |ccri| ccro |00xx xx00B
CMOD | PCA Mode Register| D9H | cIDL | | | | cps2 | cpst | cpso | ECF [00xx 0000B
CCAPMO PCA MOdl.ﬂeO DAH | - |ECOMO|CAPPO[CAPNO|MATO | TOGO | PWMO | ECCFO |x000 0000B
Mode Register
ccapm | PCAModule 1o eon [capp|capt | Matt | Toc1 | pwwt | Eccrt {x000 00008
Mode Register

ERHHIH T 5STCI12C5201 AD R 51 5 HLA WA SR K BT 35 A7 4, HTZ — Xt #8702
AT N4
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1. PR IF ST FRIE

STC12C5201AD & 45 5 HLCPURS HH Wi i FF Al e e, 8 — AR TR 2 5 4% o i P KT,
A& H NI TR RV AFRRIE (IENRFRIIRE A A7 4%, BT NASH) &R, Higt
R

IE: iR (WhLF-4k)
SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO
1IE ASH name | EA | ELVD | EADC | ES | ET1 | EX1 | ET0 | EXO0

EA: CPU s F il o irdziilfir, EA=1, CPUJFiF ¥, EA=0, CPUJEMAA i) 51435 .
EAFIAE F 2 45 A W fo 14 T i 2 ) o BIA% A TR 1 e 2 EA TR 1] HL 8 2 25 R s B
T R BT Fo VA A 4%

ELVD : &AM Wi o vrfi. ELVD=1, SV W ELVD=0, &% (FA%H A 7.
EADC : A/DEs#erbibi f0i7. EADC=1, fo¥FA/DEsHertii, EADC=0, 2% 1EA/DEE iy,
ES : HB{TIR W iFAL. ES=1, FVFHEAT D19 ES=0, ZE1EA4T 1MW,

ET1: SEN/ATEBESTIR G b o r 6. ETI=1, RUTIHW: ET1=0, Z&-T1910kr.
EX1: MW TR W R vrfr. EX1=1, SRVFAMHSHETIHE EX1=0, £5 RN W71l
ETO : TOHI%E H i oz, ETO=1, FEFTOHKr; ET0=02% (ETO W,

EXO0: A rorh i 47 . EX0=1, fifhkr; EX0=0%% ik rrlkr.

STCI2C5201AD & ¥ LR ALLLG , TEHIEO, A PERFE “17 835F “0” IBF NI
A7, SEE OB AR 15 A A TR ) R BT ER O, A A R — A R TR e 14 T 23[R B A CPU i R
Wr. TEFERI AN A #/ER 42k 92 (SETB BIT; CLR BIT) , A 4i#/Ess 45
(BPMOV 1E, #DATA, ANLIE, #DATA; ORLIE, #DATA; MOV IE, A%) .
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2. R SERITHIF Fa IPAIIPH
fE48051 3 T ILEA AW e, B m e e AR g, nT LASEI g b i .
STC12C5201AD ZR 51y HLad Ik 18 BB 386 I ()45 2k Th fie 25 A7 4% (1PH) H AR AL, B R e
Je BB B NN R R EIP, AR A WY, 51580515 K HLF
)T W Sekeoy SO
—ANELEPAT BURAL e G s w0 Je g b B Fir i T, (EAS B B 53— MR Sa 2 B i
i, —EHATRISE R, BFR B ARETI, i [0 F T G BT — &35 4 A BEm B b
WrH G . DA TR AT U= g0 oA T T 25 S AR <
L ARAR S 20 W mT gl s AR S g R W i R i, R ZANRE S
2 AT —Fh e ORNE R Em PR RS, —HBRRR, A2 SRR 9 W BT
STC12C5201AD F 41 5 Fy HLE v A & S6 24 il 27 A7 48 B s X an
IPH: W SE 4z i) 35 A7 28 e (AN Tl oz FHk)
SFR name | Address | bit B7 B6 B5 B4 B3 B2 B1 BO
IPH B7H | name |PPCAH |PLVDH | PADCH | PSH |PT1H|PX1H |PTOH | PXOH

IP: WS sl A7 a K (AT AF-4k)
SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO
1P B8H name | PPCA | PLVD | PADC | PS | PT1 | PX1 | PTO | PXO

PPCAH, PPCA: PCA il Se i 45 il 7
M PPCAH=0 HPPCA=01}, PCAHH Wi Al e g W (P 5 4%0)
2 PPCAH=0 HPPCA=11}, PCAF W NEARA g W (540 1)
P PPCAH=1 HLPPCA=0K}, PCAH Wi AN mft Je gk b 7 (it /e 442)
M PPCAH=1 HPPCA=1I}, PCAH Wi s oo g Wr (P 5 44:3)

PLVDH, PLVD: & H A o 7R S g 47 il A
*4PLVDH=0 HPLVD=0i}, XA
*4PLVDH=0 HPLVD=15, f&EAN
*4PLVDH=1 HPLVD=0H}, {&&A&
*4PLVDH=1 HPLVD=1K}, KA

PADCH, PADC: A/D¥#%#rf Wit e e % Hil 47 .
4 PADCH=0 HPADC=01], A/D¥ ¥ Wi Ay i AR Je 2 - b (P55 4%0)
PADCH=0 HPADC=1#}, A/D¥AfH BBk sed i (1hgil)
4PADCH=1 HPADC=0H, A/D¥ b Wi N st se b b (18 56 242)
PADCH=1 HPADC=1H}, A/D#4 A ik i s e 4 i (PR 5 44.3)

=

WA AR L S 2 T (L 56420)
T BRI e 2 i (PLsE i)
T AR I S 2 T (DL 5B 42)
Hh W e e e S 2% 1 I (PR 56 443)

= = =
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PSH, PS: & [ 17 L S g4z il i

PSH=0 HLPS=01, 119 B A s A AR S 2 o Wy (B 56 240)
PSH=0HLPS=1#}, H 1R BOAEARM by (22 1)
PSH=1HPS=0fF, = [11 9 W AR & e g0 b (PR 5k 242)
MPSH=1 HPS=11}, H 1WA kg b (L5 4e3)

PTIH, PT1: I & 1 i L Se dz il £ o

HPTIH=0 HPT1=00}, &M 2% 1+ Wit se g b (P4 420)
MPTIH=0 HPTI1=1/F, & &1 BRI Se g iy (P sk i 1)
MPTIH=1 HPTI=0}, 5 8% 1 W R m il S 2 b i (fe 5k 2 2)
MPTIH=1HPTI=1/}, 5@ %1 A s s s g W (PR 56 443)

PX1H, PX1: A WA S g4z il i .

HPX1H=0 HPX1=00F, #MiBrH T AR Se g B (F1 5 £80)
HPXTH=0 HPX1=11f, #MBeh i ARG Se g b (54 1)
HPX1H=1HPX1=0F, AN 1 AR s e b il (L 2e 262)
HPX1H=1HPX1=11f, AMEBr T AR R se g b (P54 3)

PTOH, PTO: &It #20 Wil 4 e 35 5147

4PTOH=0 HPTO=0I}, & i 20 W A e IR 18 56 2% 7 (1256 20)
MPTOH=0 HPTO=11}, &R 250+ Wi BRIt e b (PLadil)
HPTOH=1 HPTO=0/}, &M 250 WimEm it se g i (P /e g2)
M4PTOH=1 HPTO=1IF, 5 20 W Ay e i 10 5l 2 T (12 56 243)

PXOH, PXO0: #hH Wrofk Je g4z i fr .

24PXOH=0 H.PXO0=0HF, #hkrH W0 %A e 4 o Wt (f 5 440)
HPXOH=0 HPXO0=11F, Mk W0 BRI Se g b (52 1)
PXOH=1 HPXO0=0}, #}ErH 0% i o 4 o i (5 2 2)
HPXOH=1HPX0=11}, M Wr0 AR mi e i (Ph5eg3)
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3. ERTEE/ T BT H HF EES TCON
TCONNER 28/THEASTO. TIRIEHZAr sy, FIRHBIETO. T H AR Wris A1 AR5 3R

FRTRSE, TCONHE T :

TCON : JER &%/ THEES i & /748 (T2 SHk)

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

TCON 88H name | TF1 | TRI1 TFO | TRO | IE1 | IT1 | IEO | ITO

TF1:

TRI:
TFO:

TRO:

IE1:

ITI:

1EO:

1TO:

T bR & . TR RV EAG, MWIMETF G5, 24724 v A A
“1” TF1, [ACPUER W, —BEARFrRICPUNRN RN, A hfffE “0” (Wi
EHHAEF “07 ) .

SEI 2R 1S AT A .

TO% b & . TOWE RVFFE LG, MWMEFFEINTTHEL Mre A wm e, hidsEE
“1” TFO, [ACPUIERPWr, — BEfRFCPUMIR iZ Wi, A HEEEFE0 (M A A i
BAEO) o

SE I 2R0HIB AT HIAL o

ANER T 1S SRIE (INT1/P3.3) #ri&. TE1=1, AMEP i CPUIER 0, {CPUMH N 1%
FR T BB €07 TE1.

A ER A R R R AR B . IT1=0, INTI1/P3.35 b A% o P35 S A ik 2 40 35 o i
1. IT1=1, AMEBAW1R R IR % 7 .

AN IO SR IE (INTO/P3.2) #r&. IEO=14ME Ko CPUIE K R, 4CPUM R 4h
BERCR TS, RS €07 TE0 GAuMik TR .

AN R WO TR SR A R AT . TT0=0, INTO/P3.25| JHI b F AR B8 7 0 fisk 2 4156 50 870 .
ITO=1, ZM#ErRWroA T B il & 7 20,

4, BITOEHIEFFEESCON
SCON N H AT %l 27 /745, SCONAS U R«

SCON : AT LIzl /7 as (AIA73-b)

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

SCON 98H name | SMO/FE | SM1 | SM2 | REN | TB8 | RB8 | TI RI

RI:

TI:

AT R AR & . 27 5B AT DL R e H DA R0 AR, A 2 B ke 28 56 8 47 24 el
Bl #HUOr 20 3TTAEHSM2=0/F, A MBI B b AL (Rl B 1 AT R
77 287 3 TAE HSM2=11F, T 428 B (M S5 O B RB8 N 1 5, [ i i 1) 45
BT E A B 1. RIS 1ER RS 4T L IE [ACPUH 5 by (B2lib ) . RIDAZR P v
Wr AR 55 FE P iE =

AT RERW AR E. BT O RN0KRER, B AIEes AR, mErEEL &L
L, r R 3 RAEN, FERIEE I IR B 1. TI=1% R 84T 1 LIELE[AICPU
HAB b (RIE TP I o« (EAAVER KIS, CPUMIRN & IEHWHE R, B RPATh iR S
B IEABTIES, TIAAHH P ER W RS TR iEE.

SCONZF A7 as A AL S Hh i To ok, TEEAEN 4.
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5. RIE N hETHE X F 1785 : HIEEHIZF8PCON
PCON K HLJE % il 27 /7 2%, PCONAE 4 -
PCON : HLJR=HI| 27 /745
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
PCON 87H name SMOD | SMODO | LVDF | POF GF1 GFO PD IDL
LVDF : %A IFR EAT, (5] IH RAR TAR I o e 175 sk bm 7
FEIEH TAER S R TARRASE, a5 Py #8 TAE B B Ve TR BRI T s s, %A1
SHE1, SRR AW R B RVFTE IS, RIZE P HB LAE BV e ol T8 A I 1R
JER, ANEHERA RVHRERN W, 2088 E3h N1, 2 B AEE, E0jE,
PR AR H R Ve e R SR TR A T TR LU, 124 N HBh % B N 1.
FESEN L TARIRZSHT, a0 SR A I o B A AU VF o] = A v e, DUJAE R N J B A 2
Jei, IZAREAGIN B A AR DA IO RE o W SRk SO VRl P AR A H T, U RN
PSS, 2R EAS I S R S T AE, 78 P A HUE Ve oI TR A I TR He
Jei, PEAAR AT AT, EEMCU M e IR S e iR
L YR 2 1] 27 A7 28 PCONH 1 At AL S AR A I W e ¢, 7ECAMEAT 41
TE T OV ZFAF AR IEA, AR A W7 AH B2 1) 98 -7 /& ELVD/IE.6
IE: Wil eiFarfrss (ATA2T-4b)
SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO
IE A8H | name | EA | ELVD | EADC | ES | ET1 | EXI | ETO | EX0
EA : CPUM AT R iF=dilh, EA=1, CPUJFUFI, EA=0, CPUBHRATA I W i
EAFIAE 2 15 o W so 4 FE R g ) RIS A I 1 e 2 EA TR 1] FL 8 52 25 R s B
L R BT o VR4 A 4% i

ELVD : filRHcA I ik e v, ELVD=1, SV AN b, ELVD=0, ZEAR Ak I k.
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6. A/D¥: 1454 F F8RADC_CONTR
ADC_CONTRNA/D¥: 445 77 4745, ADC_CONTRA& 4T
ADC_CONTR : A/D¥ iz i 25 17 %%
SFR name | Address bit B7 B6 B5 B4 B3 B2 | Bl BO
ADC CONTR BCH name ADC POWER | SPEED1 [SPEEDO| ADC FLAG [ADC START|CHS2| CHS1 | CHSO
ADC POWER : ADCHLJE#EHIM. 4ADC POWER=0/f, J%HADCHJH;
ADC_PWOER=1/}, FTHFADCHI.
ADC_FLAG: ADCH & qRbrE N, nTH TIERA/DEHRIEI P . MA/DEH TR,
ADC_FLAG=1,ZHHMAIE0. A& & A/DH 58 G iz AL B g r= A4
Wr, 62 B ZAR B A/DE R R LR, HA/DEH G,
ADC FLAG=1, —&ZHIFEO,
ADC_START: ADCE:H#eJqshizhilfr, WEAN “17 B, Frafdki, kg H)E 80,
A/DEHA I 27 A7 25 ADC_CONTRH [ AR A 5 W TE 5%, 7ERATENA.
TE W VAR AR IET,  A/DREHds (1 i i o V7 2 EADC/IE.S
IE : i Riraifads (RIALSHhk)
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
IE AS8H | name | EA | ELVD | EADC | ES | ET1 | EXI | ETO | EX0
EA: CPUR T I R ¥F #2160, EA=1, CPUJFHIT, EA=0, CPUJERZITA ) i

EARAE PR AE b W7 SO VFIE P 2] o B v Wil o 56 SZ EATE ] FLROE 32 4% P T B
CL A o 7 AT VRS2 ) B4

EADC: A/D#:rhi fuvr (i, EADC=1, RUFA/DEEHFK, EADC=0, Z&|1-A/D¥Hrblkr.
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6.3 ETRER

STCI12C5201AD R 51 5 (LT BT AT () o i LA A AR AL S 2, 368 T3 2 v e i SR RT
g Sy S g W B AR S e i, TSP W IR SRR R . — AN IEAESAT BRI S
b WrRep LS P W R T, (EANRER S — ML e P W i, — EHAT RIS, &
FIR[AHE S RETL, R\ EFE 5 FHAT — 2452 A BEMIROHT IO P T . DL E BT e 44 0y
I T R S AN R -

L ARG Wl s L e b Wi i, 2 ANE

2 AR — R i ONVE R R ZOL RN, — BAFBIARL, A4 PR E 0[R2 o 7 P o .

24 [l i B LA R — e e 2 ) o W 2RI, W — N ORI R AR 55, Bk T A AR 0 R IR
Fro AL TAERMELHN, BRI —MHII eSS, STCI2C5201AD R 51 H# 7
HL I S 2 P T -

e KT HHIKF
INTO (highest)
Timer 0
INTI
Timer 1
UART
ADC interrupt
LVD
PCA (lowest)

Nk wLb=o

IR CTE S e, ThTE R E S bikS, filin.

void Int0_Routine(void) interrupt 0;
void Timer0 Rountine(void) interrupt 1;
void Intl Routine(void) interrupt 2;

void Timerl Rountine(void) interrupt3;
void UART Rountine(void) interrupt4;
void  ADC Routine(void) interrupt 5;
void LVD_Routine(void) interrupt 6;
void PCA_Routine(void) interrupt 7;
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6.4 HFAbIE
MR A A HACPUN N, EARE AP T, 45 T oRE AT I T 4

H b ) 2 bk 2 AR B R P 1 B ERPCs
o AT AR R R R 25 AR

F BT AR 55 FE PP TSRE AT 2% P BT AF B 1 — 2648/ . TSRLARETT (R Wi [9]) #5445 51, #GPCIH
MARFREL R, R EJE R RS &, 2 Ja R W s A 4k s P AT

A TR I SN, R AR R R AR PC R K BUE AR TR T &, S R A R AR X R
H W R 5 2 AR da bt . SR TR AR S5 AR BN D Bl CRI AT &) M.

L ZRTEPEHAT IR 2 2 f T 52 B
2. PCEBUEAR;

3. BIAtRY

4. PHLk [R5 FoAt Hh i 5

0.

6

SRR Hh 7 e
External Interrupt 0 0003H
Timer 0 000BH
External Interrupt 1 0013H
Timer 1 001BH
UART 0023H
ADC interrupt 002BH
LVD 0033H
PCA 003BH

2 CREPAT R N, SHE P BRSO g B aiE R . T AR R Dbk T
FEFP A7 A 25 T Aa &8 7, BT CL R 7 (020 1A 40 2l W U b AL i &, Bt v i A £ X (LJ WP
MAIN) .

EEAREIRETIE AU RETIHE A

RETHE 4 BRI RSP HIPCIR [1] 3 J5 3k Fh Ik (g3t 77, (BERETHE 2 V%A 1 % T 0 26 SO 2 fid
RAEIIhRE, RWrEH KRGS YNRBIERE T, )5 RS IR 9 AR 2 1 R W ROk A b
W] N7

25 P AE A T IR 45 R e R AT T ONARBRAE, IZERETISE 4 047 A B3k 47 AH 97 ff HE R 45
1, BILEA R S FE R P PUSHEE 4 5 POPHE A L U, 75 AN BE 1E A IR 0] W 05
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6.5 FMERAHR

A3 T O(INTO) A AN T L(INTO )it & A PR it & 7 5, R e fid & 5 ORI H P ik %
Ji e

TCONZF A7 2% H1 FIITO/TCON.OFIT1/TCON. 2R 5E 1 A5 Fh T 0N 1 A2 1 P i A2 3 /2 1K He
Tl % . HIEITx = 0(x = 0,1), 4 RGAEINTx (x = 0, 1) IR E T B 5 T 72 2 S35 7
WHRITx = 1(x = 0,1), A RFIEINTx(x= 0, 1) EITRIMME B J5 4 7] P2 AR A . A0
O(INTO) AT 718 A By 1 (INT 1)3ds 7] LA -5 5y HL B A e ndie i

BT RGBT R0 SN R W 51 R AR LR, BT BUCA T BRI R, N5 5 Rl &2 /b
YeRF2N RGN Bl o AR AN BT AR AN T BV il B2 SR DA ZBUTE AH N 1) 5| B4 4 v HL P 2 /D 1A
RGEe, T BARE T B RS s — D RGN B, A BER R IZ T BRI CPUR I B . [FRE,
YR AR o TR AR T AT Al e, UL SRO Z0UTE A B ) 5] IR R B 2 b2 RGBT B, X
A BERARCPURE B A I B Z AR B P55 o
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6.6 FHHIRIEF

6.6.1 SMERAREFO(INTO)BYNIK FEF

1. 321 JRNIMNEB A BTORY TS P A R I

CiZR:

/* */

P GUFESTC 1T RIS FOCF BT —orremrreorrrmree v

P B R A S0 B P AR, e w
[ AGLERE T A B L B R BT A T STCRI R R SRR T - */

/* */

#include "regS1.h"

//External interruptQ service routine
void exint0() interrupt O

{

}

void main()

{
ITO=1;
EX0=1;
EA=1;
while (1);

}

//INTO, interrupt 0 (location at 0003H)

//set INTO interrupt type (1:Falling 0:Low level)
//enable INTO interrupt
/lopen global interrupt switch
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LiRiER

/* */
% e FORSTC ITRFH MU IO RS —ronmeeeerremmeeeneees *
RFATE S8 I U RS L ] 07 ) —— ¥
R R T e L L Il g I p— */

/* */

s

;interrupt vector table

ORG  0000H
LIMP  MAIN
ORG  0003H
LIMP  EXINTO
ORG  0100H
MAIN:
MOV  SP, #7FH
SETB  ITO
SETB  EXO0
SETB EA
SIMP  $

s

;External interruptQ service routine

EXINTO:
RETI

END

;INTO, interrupt O (location at 0003H)

;initial SP

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

;open global interrupt switch
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2. FEF2——H/RINER AR ETOHY TN P& o T P R e B AR 5K
CizFr:

/% */
/% == WIRSTC 1T R Y HLAMH H WO B Pl 4t PSS S %/
PSR B P A S 45 YRRy omemeemeereme e o
/% A LERR T R B FE R RS A TSTC SR AR Y - */

/* */

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

//External interrupt0 service routine

void exintO( ) interrupt 0 //INTO, interrupt O (location at 0003H)
{
H
void main()
{
ITO=1; //set INTO interrupt type (1:Falling 0:Low level)
EX0=1; //enable INTO interrupt
EA=1; /lopen global interrupt switch
while (1)
{
INTO = 1; //ready read INTO port
while (IINTO); /Icheck INTO
_nop_0);
_nop_();
PCON = 0x02; //IMCU power down
_nop_();
_nop_();
Pl++;
H
H
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LURiZFF:

/% */
/* = JH/RSTC 1T R 5 HLAMH A IO B ) PP et FLABE S, -/
AR 8 P R S5 4131 VR, o '
P TR AR I ) T STOR VR IR )

/* */

s

;interrupt vector table

ORG 0000H
LIMP  MAIN
ORG 0003H
LIMP  EXINTO
ORG 0100H
MAIN:
MOV  SP, #7FH
SETB  ITO
SETB  EXO0
SETB EA
LOOP:
SETB  INTO
INB INTO, $
NOP
NOP
MOV  PCON, #02H
NOP
NOP
CPL P1.0
SIMP  LOOP

s

;External interrupt0 service routine

EXINTO:
RETI

END

;INTO, interrupt 0 (location at 0003H)

;initial SP

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

;open global interrupt switch

;ready read INTO port
;check INTO

;MCU power down
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6.6.2 SMNERARERL(INTL)BYNKIEF

1. }2F1 SRANIMNEB AR BT 1 B TS B A R B

CiZF:

/* *)
/* --—- STC MCU International Limited */
/* - JH/RSTC 1T RF R HLANB W LR BEAY) e */
REE E TR I G s AT )7 1 J
/% LERR T A B R S A ST Bk R Y - */

/% */

#include "reg51.h"

//External interruptl service routine
void exintl() interrupt 2

//INT1, interrupt 2 (location at 0013H)

{
H
void main()
{
IT1=1; //set INT1 interrupt type (1:Falling only 0:Low level)
EX1=1; /lenable INT1 interrupt
EA=1; /lopen global interrupt switch
while (1);
b
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CRiER

/* */

/* --- STC MCU International Limited */

[ RS OB Y W ¥ L D TR/ a1 a1 o 7 140 p—— J

L 3 Y Y i e o T 131 U7 1 — o
/% VTR P B A T STCH R AR - */

/* */

s

;interrupt vector table

ORG  0000H
LIMP  MAIN
ORG  0013H
LIMP  EXINTI
ORG  0100H

MAIN:
MOV  SP, #7FH
SETB  ITI
SETB  EXI
SETB EA
SIMP  §

s

;External interruptl service routine

EXINT1:
RETI

END

;INT1, interrupt 2 (location at 0013H)

;initial SP

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

;open global interrupt switch
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2. 1272 SRR A BT 1 B TS P BT IR B R EE AR X
CigF:

/% */
/% - JEIRSTC 1T ZR 5 55 HUANH A W L B ) e B 4 LA 5 -/

/% Y AT R AR A B AR SO AR G SFEE,  —mmmmmmm e - */
/% A RE R AR B B AR R B A T STCIIT R MR - */

/% */

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

//External interruptO service routine

void exint1( ) interrupt 2 //INT1, interrupt 2 (location at 0013H)
{
§
void main()
{
IT1=1; //set INT1 interrupt type (1:Falling 0:Low level)
EX1=1; //lenable INT1 interrupt
EA=1; //open global interrupt switch
while (1)
{
INT1=1; //ready read INT1 port
while ('INT1); //check INT1
_nop_();
_nop_();
PCON = 0x02; //IMCU power down
_nop_();
_nop_();
Pl++;
§
§
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CRIER

/* */

<o FORSTC 1T ZF1H JHLA ek 157 1T W W 58, b
E L S I T e LT[ S— J
O T g T T GO 7S g e— *

/* */

s

;interrupt vector table

ORG 0000H
LIMP MAIN
ORG 0013H ;INT1, interrupt 2 (location at 0013H)
LIMP  EXINTI
ORG 0100H
MAIN:
MOV  SP#7FH ;initial SP
SETB IT1 ;set INTT interrupt type (1:Falling 0:Low level)
SETB  EXI1 ;enable INT1 interrupt
SETB EA ;open global interrupt switch
LOOP:
SETB  INTI1 ;ready read INT1 port
INB INTLS ;check INT1
NOP
NOP
MOV  PCON,#02H ;MCU power down
NOP
NOP
CPL P1.0
SIMP  LOOP

s

;External interruptl service routine

EXINT1:
RETI

END
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6.6.3 ERTRFOPET (NFEGHET, w1 A TMEERER) BNRIEF

1. C#gFR:

/* ey
/% - /RSTC 1T ZRFIH 7 HLE B3R 0 P R B, PR S 7 L s e Ui -/
/% QSRR P A B S R SRR */
/% U LERE P R B TR A T STC Bk R Y */
/* */

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

sfr WAKE CLKO = 0x8f;

//External interrupt0 service routine

void tOint( ) interrupt 1 //TO interrupt, interrupt 1 (location at 000BH)
{
}
void main()
{
WAKE CLKO = 0x10; //enable TO falling edge wakeup MCU from power-down mode
ETO=1; //enable TO interrupt
EA=1; //open global interrupt switch
while (1)
{
TO=1; //ready read TO port
while (1T0); //check TO
_nop_();
_nop_();
PCON = 0x02; //IMCU power down
_nop_();
_nop_();
Pl++;
}
}
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2. JLmizhr:

/* */
/¥ —- JE7RSTC 1T R P HLE I S0 W (R BT, R B ML R e i —/
7% PSR EAE R o A A S R S| AR */
M ABERE B A EMIE ] 1 STCHI R AR Fr */

/* */

WAKE _CLKO EQU 8FH

>

;interrupt vector table

ORG 0000H
LIMP  MAIN
ORG 000BH ;TO interrupt, interrupt 1 (location at 000BH)
LIMP  TOINT
ORG 0100H
MAIN:
MOV  SP#7FH ;initial SP
MOV  WAKE CLKO, #l0H ;enable TO falling edge wakeup MCU from power-down mode
SETB ETO ;enable TO interrupt
SETB EA ;open global interrupt switch
LOOP:
SETB  TO ;ready read TO port
INB TO $ ;check TO
NOP
NOP
MOV PCON, #02H ;MCU power down
NOP
NOP
CPL P1.0
SIMP  LOOP

>

;TO interrupt service routine

TOINT:
RETI

END
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6.6.4 ERTRE1HET (FFGHET, WA TMEERERN) (NRIERF

1. C#gFR:

/* ey
/# - JH/RSTC 1T ZRFN 5 HLE I35 1B BT, iR B st r S Ui -/
/% QAR RE Y A B S R SRR */
/% SRR P AR O E R A A T STCI Bk AR Y */

/* */

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

sfr WAKE_ CLKO = 0x8f;

//External interruptQ service routine

void tlint() interrupt 3 //T1 interrupt, interrupt 3 (location at 001BH)
{
}
void main()
{
WAKE CLKO = 0x20; //lenable T1 falling edge wakeup MCU from power-down mode
ET1 =1, //enable T1 interrupt
EA=1; //open global interrupt switch
while (1)
{
T1=1; //ready read T1 port
while (1T1); /Icheck T1
_nop_();
_nop_();
PCON = 0x02; //IMCU power down
_nop_();
_nop_();
Pl++;
}
}
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/*

*/

/* --- STC MCU International Limited

*/

/¥ - JEZRSTC 1T FR U H T HUE I &5 1P W (R BT, T By ML R e i -/

P S LR o A A S )RR g
P AR S B T STORY P KR N
/* .

WAKE_CLKO EQU 8FH

>

;interrupt vector table

ORG 0000H
LIMP  MAIN
ORG 001BH
LIMP  TIINT
ORG 0100H
MAIN:
MOV  SP, #7FH
MOV  WAKE_CLKO,
SETB  ETI1
SETB EA
LOOP:
SETB Tl
INB T1, $
NOP
NOP
MOV  PCON, #02H
NOP
NOP
CPL P1.0
SIMP  LOOP

s

;T1 interrupt service routine

T1INT:
RETI

END

;T1 interrupt, interrupt 3 (location at 001BH)

;initial SP

#20H ;enable T1 falling edge wakeup MCU from power-down mode
;enable T1 interrupt
;open global interrupt switch

;ready read T1 port
;check T1

;MCU power down
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6.6.5 RxDH i (RxD/P3.0NpEA T, A TMaEZBR) AN IzF

1. CiEF:

/* */
/* --- STC MCU International Limited */
/% - HORSTC 1T RAIH LA AT CIRD BTN BRI, nlK B 3 AL s U i -/
/% T SCEAERE e b A BRSO T 5 -Z AR */
/% VEAERE P B E AR T STCR SR AR I */

/* */

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

typedef unsigned char BYTE;
typedef unsigned int WORD;

/*Declare SFR associated with the RxD */
sfr WAKE CLKO = O0x8F;

void vart_isr() interrupt 4 using 1

{
if (RI)
{
RI=0;
H
H
void main()
{
WAKE_CLKO = 0x40; /lenable RXD falling edge wakeup MCU from power-down mode
ES=1;
EA=1;
while (1)
{
RXD =1; //ready read RXD port
while ('RXD); //check RXD
_nop_();
_nop_();
PCON = 0x02; //IMCU power down
_nop_();
_nop_();
P2++;
H
H
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2. ICYmizFr:

/* %/
/% - F/RSTC 1T RFIEJy HLAAT HIRXDH T (T BT, DR 88 7 LA 3 F AR S i -/
7% G SRR b A A S = S AR */
P ABERR T B EE AT ST B SRR */
/* %/
;/*Declare SFR associated with the RxD */
WAKE_CLKO EQU 8FH

ORG 0000H

LIMP MAIN

ORG 0023H
UART ISR:

JBC RI, EXIT ;clear RI flag
EXIT:

RETI

ORG 0100H
MAIN:

MOV  WAKE CLKO, #40H ;enable RXD falling edge wakeup MCU

;from power-down mode

SETB ES

SETB EA
LOOP:

SETB  RXD ;ready read RXD port

INB RXD, $ ;check RXD

NOP

NOP

MOV PCON, #02H ;MCU power down

NOP

NOP

CPL P1.0

SIMP  LOOP

END
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6.6.6 PCAf=ELR AT (7] A FIeEZim e #250) RO 2~

1. CiEF:

/* )/
/* - JE/RSTC 1T R HLPCARLHL o W, T P WL b R A S i oo */

[ G SRR b 5 B S R B AR */
[ R el S R A T STCHI SR L FE P */

/* %/

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

typedef unsigned char BYTE;
typedef unsigned int WORD;

/*Declare SFR associated with the PCA */

sfr WAKE CLKO = 0x8F;

sfr CCON = 0xDg; //PCA control register

sbit CCFO = CCON"0;, //PCA module-0 interrupt flag

sbit CCF1 = CCON"I; //PCA module-1 interrupt flag

sbit CR = CCON"6; //PCA timer run control bit

sbit CF = CCON"T7; //PCA timer overflow flag

sfr CMOD = 0xD9; //PCA mode register

sfr CL = OxE9; //PCA base timer LOW

sfr CH = OxF9; //PCA base timer HIGH

sfr CCAPMO= 0xDA; //PCA module-0 mode register

sfr CCAPOL = OxEA; //PCA module-0 capture register LOW
sfr CCAPOH= O0xFA; //PCA module-0 capture register HIGH
sfr CCAPMI1= 0xDB; //PCA module-1 mode register

sfr CCAPIL = OxEB; //PCA module-1 capture register LOW
sfr CCAPIH= O0xFB; //PCA module-1 capture register HIGH
sfr CCAPM2= 0xDC; //PCA module-2 mode register

sfr CCAP2L = 0xEC; //PCA module-2 capture register LOW
sfr CCAP2H= O0OxFC; //PCA module-2 capture register HIGH
sfr CCAPM3= 0xDD; //PCA module-3 mode register

sfr CCAP3L = OxED; //PCA module-3 capture register LOW
sfr CCAP3H = O0xFD; //PCA module-3 capture register HIGH
sfr PCAPWMO = O0xF2;

sfr PCAPWMI1 = O0xF3;

sfr PCAPWM2 = O0xF4;

sfr PCAPWM3 = O0xF5;
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sbit PCA_LED = PI"0;
sbit CCPO = P377;

void PCA_isr() interrupt 7 using 1
{
CCF0 =0;
PCA_LED =!PCA_LED;

void main()

{
CCON = 0;

CL=0;
CH =0;
CMOD = 0x00;

CCAPMO = 0x11;
1 CCAPMO = 0x21;

1 CCAPMO = 0x31;

WAKE_CLKO = 0x80;

CR=1;
EA=1;

while (1)

{
CCPO=1;
while (!CCPO0);
_nop_();
_nop_();
PCON = 0x02;
_nop_();
_nop_();
P2++;

//PCA test LED

/[Clear interrupt flag
/Itoggle the test pin while CCPO(P3.7) have a falling edge

//nitial PCA control register
//PCA timer stop running
/IClear CF flag

//Clear all module interrupt flag
//Reset PCA base timer

//Set PCA timer clock source as Fosc/12

//Disable PCA timer overflow interrupt

//PCA module-0 capture by a negative tigger on CCPO(P3.7)
//and enable PCA interrupt

//PCA module-0 capture by a rising edge on CCPO(P3.7) and
/lenable PCA interrupt

//PCA module-0 capture by a transition (falling/rising edge)
/lon CCPO(P3.7) and enable PCA interrupt

/lenable PCA falling/raising edge wakeup MCU

//from power-down mode
//PCA timer start run

/Iready read CCPO port
/Icheck CCPO

//IMCU power down
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2. JLRIERF:

/* )/
/* == JH/RSTC 1T ZF 5 HLPCABLER H Wr, il 2 AL BB UM i oo */
a0 B AR T A Al BRSO 5 AR */
/% VEAERR 7 AR B E R B ASH TSTCIM Bk AR Y */

/* %/

;/*Declare SFR associated with the PCA */

WAKE CLKO EQU  8FH
CCON EQU  O0DSH
CCF0O BIT  CCON.0
CCFl BIT  CCON.I
CR BIT  CCON.6
CF BIT  CCON.7
CMOD EQU  0D9H
CL EQU  OE9H
CH EQU  OF9H
CCAPMO EQU  ODAH
CCAPOL EQU  OEAH
CCAPOH EQU  OFAH
CCAPMI EQU  ODBH
CCAPIL EQU  OEBH
CCAPIH EQU  OFBH
CCAPM2 EQU  0DCH
CCAP2L EQU  OECH
CCAP2H EQU  OFCH
CCAPM3 EQU  ODDH
CCAP3L EQU  OEDH
CCAP3H EQU  OFDH
PCA_LED BIT P10
CCPO BIT P37
ORG  0000H
LIMP  MAIN

;PCA control register

;PCA module-0 interrupt flag

;PCA module-1 interrupt flag

;PCA timer run control bit

;PCA timer overflow flag

;PCA mode register

;PCA base timer LOW

;PCA base timer HIGH

;PCA module-0 mode register

;PCA module-0 capture register LOW
;PCA module-0 capture register HIGH
;PCA module-1 mode register

;PCA module-1 capture register LOW
;PCA module-1 capture register HIGH
;PCA module-2 mode register

;PCA module-2 capture register LOW
;PCA module-2 capture register HIGH
;PCA module-3 mode register

;PCA module-3 capture register LOW
;PCA module-3 capture register HIGH

;PCA test LED
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ORG 003BH
PCA_ISR:
CLR CCFO0 ;Clear interrupt flag
CPL PCA _LED stoggle the test pin while CCPO(P3.7) have a falling edge
RETI
ORG 0100H
MAIN:
MOV CCON, #0 ;Initial PCA control register
;PCA timer stop running
;Clear CF flag
;Clear all module interrupt flag
CLR A R
MOV CL, A ;Reset PCA base timer
MOV  CH, A ;
MOV CMOD, #00H ;Set PCA timer clock source as Fosc/12
;Disable PCA timer overflow interrupt
MOV  CCAPMO, #11H ;PCA module-0 capture by a falling edge on CCPO(P1.3)
;and enable PCA interrupt
; MOV  CCAPMO, #21H ;PCA module-0 capture by a rising edge on CCPO(P1.3)
;and enable PCA interrupt
; MOV  CCAPMO, #31H ;PCA module-0 capture by a transition (falling/rising edge)
;on CCPO(P1.3) and enable PCA interrupt
MOV  WAKE CLKO, #80H ;enable PCA falling/raising edge wakeup MCU from
;power-down mode
SETB CR ;PCA timer start run
SETB EA
LOOP:
SETB  CCPO ;ready read CCPO port
INB CCPo, § ;check CCPO
NOP
NOP
MOV  PCON, #02H ;MCU power down
NOP
NOP
CPL P1.0
SIMP  LOOP
END
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BT ERER/ TSR

STC12C5201AD R A LA AN ERT 248, HA e S0 e #1164 e 28, 5%
L8051 [ E IS B8 SE A, AT LA BT, 970 e i) 28 LSO R R AR B i, e asom)
DAY PHANSAL 58 I 28 FH (5 A28 PCA/PWMAT LA T SEIR2 AN 16457 58 IFF 28 o

STC12C5201AD Z F1| B AL P 31 152 B B P /N 1660 8 B 2/ TH 3L 2 TOFN T L0 B A8 T £05 XA
SEI 7 AR TAE T2 XA e I 88 /1508 (TORITL) , (E4F IR Th e 75 /7 4 TMOD FR # F — 3%
HIAT— C/THRIEFRTOTTL A I S5 S T RS . S I 28 /MOS8 A% O 3 — A v (B 0k
R BT ES, HOARFR BKpP BEAT . RO T B ORIEAS R W R Rk ok B R G
Bh, WPNERTE, M E 8%/ A 8 120 i b B B LA IS e 758 31— AN T EObk ol THEUE
Bl Bk R B B LN 51 (TOAPS. 4, TIP3, 5), W&, BEsk— kol
i,

eI A/ T B TAETE e AU, Rk T e 27 A7 28 AUXR A I TOx 12 R T 1x 129351 e 5 &
B/ 1270 2 RGN B /1 R4 1) S iETORT AT . 24 e I 88 /1 5088 TARAE T3t
1R O N 117 L R i N

SENT 28/ TH B a0 AR TAER: R0 (13602 I 2% /118088 , Bl (16hL 2 I 3% /1H H i
), B2 (8 EEhEERR) , B3 (WASHALERS 28 /1H508%) . 28/ B gs 1R F 3
Ah, Hofh TAER RS e i 28 /i 50gs 0k [E], TIEM RS TERL, 2 1kit4k.

71 ERERR/THENEXFESR

e Hiik W pon BrUAE RRATS g | b
TCON | & 28454 %i /788 | 88H| TF1 | TR1 | TFo | TRO | IE1 | IT1 | 1E0O | ITO |0000 0000B
TMOD | e 22429 /722 [89H | GATE| T | M1 | Mo |GATE| ¢ | M1 | Mo |0000 0000B

TLO Timer Low 0 8AH 0000 0000B

TL1 Timer Low 1 8BH 0000 0000B

THO Timer High 0 8CH 0000 0000B

TH1 Timer High 1 8DH 0000 0000B
AUXR el B 2 A7 e 8EH | Tox12| T1x12|UART Moxs| - | | | | 000x xxxxB

WAKE_CLKO H?J‘ %EP?FBAEIJI [I:H *[] Tﬁ EE‘ uﬁ 8FH PCAWAK}:UPlRXDil’[N?]l-_l’] |7PIN7[I‘1| TO_PI_IE |LVI)7WAK}-_| - |] |CLKO|TOCLKO 0000 XOOOB
B 27 A7 7

203



STC12C5201AD £ 51| 5 Fr HLAE 7S

1. ERTEE/HT H =R 1EH F F 2 TCON
TCONNE I #/THEASTO T A7 4%, A thBiAFTO. T 1 H o I A 41 & i 5K

R4S, TCONMS R :
TCON : SEmF 88/ Hgs Wikl Zifegs (A7 3H0k)

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

TCON 88H | name | TF1 | TRI | TFO | TRO | IEl | IT1 | IEO | ITO
TF1: SERES/THEERTUGE AR S . TIRARVFHHELLE, MWAMETF eI 4. 2 (o A i

TRI1:

TFO:

TRO:

IE1:

IT1:

IEO:

ITO:

WA AR “1” TF1, WCPUERF W, — BELRFFRICPUN SRS, A f A
“0” TF1 (TR AT HFEFEWE “0” ) .

SER B TIRIBITESINL . ZA B EAANEE . MGATE (TMOD.7) =0, TRI=1H/%t
REFTIHIETHE, TR1=0M 25 1ET1H8. 4GATE (TMOD.7) =1, TRI=1HINTI14iA
PR, A ST

SER 2 /RS TOVS b bR & . TORE i 8Ll E, MWMEFFE I8, S =
Avs ey, BEEEE 17 TFO, MCPUIGRAWr, — BEAREFCPUMIN %R K, 4 fid
35 “0” TFO ( TROWH AT HARFF &EHE “07 ) o

E R 2R TORIIBATIEHIAL . %A R BALAEE . 24GATE (TMOD.3) =0, TRO=1i &k
FRYFTOHIETHE, TRO=0HI251ETOTHE . GATE (TMOD.3) =1, TR1=0HINTO%iA
PR, A RFTOTHEL.

ANERFT 1S SRIE (INT1/P3.3) fr&. IE1=1, AMEHR WA CPUIER W, {CPUMIN %
HR BT FHBEARTE “0” TE T

AR A W LA 7 S I . TT1=00F, AR B VAR s P & 7720, H{INT1 (P3. 3)
FICHPES, BAZIEL o SRAMEH - Pl & 770, AR BrE CRiNFIINTL) 220 £
FRCEEFE R, ERNZPRgcPU Ws, [FIREZ T IR S AR PAT 5E 2 BT, A ER
PR ZE B (P3. 3EAR &), HNPK =28 i — kbW H{ITI=18), WIAMEBAF K1 (INTL)
G 17 — “0” FREATERAE, WaETBESREREALIEL o R AL R A AR
AR 0 SR IE (INTO/P3.2) Fridi. IEO=14MEE r0[A CPUIE K R, 4CPUMNH W 4h
EEA e, HEEE €07 TE0 GAifi &k 5= .

AR A WO fih A 7 A AL . TTO=08F, AP B0 MK s P & 7 =0, {INTO (P3. 2)
NGRS, BALTE0. SRAMEH P lk 77 208, MR iR Cr N ZIINTO) 4 Zi £
FHRHESFA R, B RNZP Wi CPUm N, [RII 75 1% W R &S R2 P AT 52 2 1, AR Wi
DGR (P3. 2BARED , BN =4 A — kbW, 2MIT0=18f, WA+ Hr0 (INTO)
U “17 — “0” TREATEEAS, BanrhWriE RARELIIEL , [\ ENE R BT,
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2. ERTES/ BB TEERFESZTMOD

SE I AR B8 HH IR T S 27 A7 SE TMOD I I A7 C/THEAT 16 3%, TMOD 312 23 1) % A (Z
SRS afUES, 20 ER /s E 4R e, B TMODKIMIAIMOE R . 24
SER /TR R0 1RIRERHE], B3R, ST B ThRE W T arid

A A TMOD (L ) D g ik

TMOD Hohl: 89H SAE: 00H
ACIRDAS S
6 5 4 3 2 1 0
|GatE | o | M1t | Mo |Gate| o | M1 | mo |
\ /\ /
\V4 \V4
SERT 281 ERF 280
/A T Dhke
TMOD.7/ GATE TMOD. 7#E 2 I 251, B 1 H A ZEINT L & S TR A7 B 1
A AT e I 8% /i K de 1.
TMOD.3/ GATE TMOD. 3Fz 1|5 i) 280, B 1 R A ZEINTO M A & KL TROFE HI A7 & 1
I A AT I 2 I 2% /1 $0 880,
TMOD.6/ CiT TMOD. 63z 1] 5 i 2% L I AVE e i 23 a3 8s, JE 0 AAE e i 28
(MWWE R G BrimN) , B 1IHETFEES AT1/P3. SR N)
TMOD.2/ C/T TMOD. 2%z 1] € I 2RO FVE /e i SR Bl H 0 as, B0 AME e i 2
N R G ebimAN) , B 1RETEES (AWT0/P3. 4% N)
TMOD.5/TMOD.4 M1. MO SE RS 23 E IS 2% /T A as T e 7
0 0 13f7 SE I 8% /11 H 88, FHA8048 IR, TL1 RS2 E
AR, THIEEANSAL 4 o
0 1 1600 3% /1150 2s, TL1. TH14H
1 0 SAV [ B EE B 4 e I 4%, 243 DB THIAE O AE B Bh B 235 N TLL.
11 SERS B8 /T EE LI e (k-0
TMOD.1/TMOD.0 M1. MO SERS 28 /11 B AR O =0k 1
0 0 1307 eI 2% /11 5088, FHZS8048E MR, TLOR K5 E
A5, THOREAN8AT 4 11 .
0 1 1600 e I 3% /1H 50 2s, TLO. THO4:H
1 0 SO S BB E I 8, 2438 R THOAE A E 2h E 25 NTLO
1 1 SE I 2RO LI VR XS rE i 2 /iH B st . TLOVE A —ANSAL e i

an/THEGE, TR AREE I SO R AL ] . THOMUAE 9 —A
SALIE I #&, H1SE I &% LA il A 1
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3. HENEFEFEB/AUXR
STC12C5201AD &5 LR 1T (80515 i, NARAAEL48051, EM ZFOFER 515
PG /RAL 8051 I A, BI1200 40, XN T IRHAL 58051, (HM AT AREAT 125040, il id &
BEHTHE NIRRT RE AT AT AR AUXR, J4T0, TIRE AT, il 1115 HLE8 T 22 [E e 1), 33|24
£, TRz
AUXRAE 1T
AUXR : B a7 f7 3%
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
AUXR 8EH name |TOx12|T1x12| UART MOx6
TOx12: 52K #3038 & 3 17 o
0: &R 2F0IE B E8051 5y Wl i B HER B, B 1243435
1: ER 220 E &8051 5L (L I 2 FE I 1265, BIA 4.
TI1x12: &R &% L AL
0: JEMS 281 B /28051 F i ML g I 28 I BT, B 1243 430
1: 728 R AE805 1 L AL e I a8 I FE [ 1265, BIA 4.
WERUARTH O HTUE AR A4, WEHTIx 1247 g UARTH L2 12TIE 2 1T,

UART £ K0 :
STC12C5201AD & 412 1 THIB05 1 AL, N T e AL 458051, UART H I A J5 & AL F8051 11
UART_MOx6: H R0 AR A 1 B B
0: UARTHE IR0/ 38 B AL 55805 1 50 ML ER T (K B, BV 12454
1: UARTH IR 20 ()58 i AL 48805 1 B ML AR TR FE (K64, BI040
T S P S TSF S8 T LM e 8 A B3 IF, UART B 1 B3 B Pl TR 388 H R g
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4. WAKE_CLKO: I gfrégiy HH R4 Ha i it 5 I 2%
SFR name [Address| bit B7 B6 B5 B4 B3 B2 Bl BO
WAKE7CLKO 8FH |name|PCAWAKEUP|RXD PIN_IE|T1 PIN IE|TO_PIN IE|LVD WAKE - TICLKO| TOCLKO

PCAWAKEUP: 7Ef T, Z% RFPCA LT/ T BT B i powerdown
0: ZE1EPCA EFHHS/ T BEVE A Tk BEpowerdown ;
1: SRVFPCA_E TR/ B e B powerdown o
RXD PIN IE: #HEX T, fLiP3.0(RXD) FHISERI, WALHRXDMEEpowerdown.
0: 2%1EP3.0(RXD) FF&W BRI, 125 1ERXDM R powerdown ;
1: SRVFP3.0(RXD) FRFEYERI, AR YFRXDM i powerdown o

T1_PIN_IE: #HMAR, RAFTUPISE TR ETIHBRE, HaeET1E M powerdown.
0: Z5IETU/P3.SH T RIS E TR E, AR IE T B powerdown ;
1: FRVFT1/P3.SHN BRI E T rbs &, VT I B powerdown .

TO PIN IE: iz N, LUFTO/P3. 4R R B TOF Wibs &, tREHETOMIM: BEpowerdown.
0: ZE1ETO/P3.4M T FEHs BTOH Wiks &, 28 (ETOIM: B powerdown ;
1: FUVFTO/P3.AR N FEHT ETO ibr &, 1 R VFTORIM: B powerdown .

LVD WAKE: #HBA T, 275 FLEX LVD/P4.6/K E A A B B2 CPU.
0: 2% IEEX_LVD/P4.6fI% i AG I H e i CPU
1: SUYFEX_LVD/P4.6f% A il o e R CPU

TICLKO: &7 V4 P3.5/T1 AL B i 48T 11 4% £ CLKOUTI
1: RVPEP3.S/THIAL E N e B 28 TR £ H CLKOUT1, UhRS it 28T1 R A8 TAE
PERER2 (847 [ Bh B4 0) , CLKOUT Ly I A g e = Tk H %2 /2
TILAEAE TR U e A% = SYSclk / (256 - TH1 ) /2
T1TAELE 12THL A (1% Hi49i% = SYSclk / 12/ (256 - TH1) /2
0: ANFVFKEP3.5/T1HINC B € i 23 T £ HCLKOUTI
TOCLKO: J&75 {0 VK P3.4/TOMINC B A e i 28 TO A A #h 4 tH CLKOUTO
1: FuVPH#EP3.4/TORKIL B 2 5 I 288 TOM I Bhéi HE CLKOUTO, I & I 2570 X R LAEFE
a2 (847 I B FE 45 20) , CLKOUTOH H B4R = TO%E Hi% /2
TOTAEAELT T % A3 = SYSclk / (256 - THO ) / 2
TO TAEFE 12T U % HE 43128 = SYSclk / 12 /(256 - THO) / 2
0: ARVFIEP3.4/TORIRL B A 52 i 25 TOM £ 43 - CLKOUTO
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7.2 ERRS/ITEE0TIERT

I X 2F A7 AR TMODH M 1(TMOD. 1) MO(TMOD.O)HIBEE . eI 2%/ B2 0 4R A [H
TAERE
7.2.1 #ERO(IALERTEE/ T EES)

g I A B AR RO R AB8048 e I #%,  RUSALTHEUAS i 320 A [ Tl 4y i e o F I
NN 2/ BB ROT/E AR, WERT, Ei30E B A3 K HH8s, mTLOKMKSAL
FITHORISAL M i o TLOARS AL %6 1 A THOE A7, THOHvis i B A7 TCON T 3% HE b B AZTFO .
GATE (TMOD. 3)=0 B, #ITRO=1, J5ZI221H%0. GATE=1 I, v B ANRH N INT 135 ) 5 I 48
1, INTO¥EHIE W 220, IXFETTSCIK % & . TROATCONZF 1728 N fr 45l for, TCONZF f7 48 &A1
1 B AR R IR DL TCONZF A7 #% 2 AL I AR T REFf IR % .

RO T 58 I 28/ TH B8R0 R 1307 B I 2% /11 30 2%, W RPN

AUXR.7/T0x12=0
+12

SYSclk o
n AUXR.7/TOx12-1

TO Pin 4*

TRO

TFO Interrupt

(5 bits) | (8 bits)

control
GATE
INTO

SEI &/ THEER0RIEC 0: 13ALE I &5/ 114

MOT=01F, B ITIERE R RGO B A0 S5, TOX I B 8 30T+ 4,  TO T AEAE e i 7
o BOT=1F, ZHIFFERBIN BB AP3.4/T0, RITOTAEFEH #0550,

STC12C5201AD R B B ML E B 28 A AP T B0 2. —FpR 12T, 128Nt
55580518 LA 94 —Fh 1T, R8N, EERAESK8051H F K124 .
TORIIE R HRF IR Th BE ZF 7 2R AUXRAH B TOx 124k &, WIS TO0x12=0, TON| TAEFE12THER; Wi
T0x12=1, TON| TAETEITHER .

ZAER T B 1307 75 77 88 B & THO A B8/ KR TLORIMIRS L. TLOMIRSALANSE , AT H5 3L 205
BALEATARE (TRO) NREE T I f7as . BLAORIERIEXS T2 N &30 K I 25 1 # 2 M IR . 2
AN IGATESL (TMOD. 7RITMOD. 3) 43 il 43 B 45 7 i 2% 1 % 5 if 350,
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7.2.2 BN 1(160ALE TS/ 1T #E8)

FEECTER T 7 THO L TLO A= 1642 4k, Hofh 50058 4 Ml Al BR UL 2T s i 2% /11 4%
FROME N 164 B 8% /1T 508%, W TFEATR.

AUXR.7/T0x12=0
*

SYSclk
EE
AUXR.7/T0x12=1

INTO

SEIN &/ THERR ORI 1: 166 E I &5/ 11 s

AR, BN RN E N16hL e 28 /15 RS, HTLORISA AN THORISAL BT #4 k. TLOFISAL
v tH M) THOREA ,  THOTH %3 HY B AL TCONH ()35 Hi A EAZTFO

YGATE=0 (TMOD.3)IF, #ITRO=1, WM #it%. GATE=1HF, FovF tish ki A INTOFs i 52
I} 250, IXFE AT SEHLK 50 & . TRONTCONTT £7-28 N HOF% 7, TCONZF A7 #% %51 [ AR ThRE Rk
WL A5 TCONFF /AR IR 41

BCT=00f, ZEITIERS] RGN EI 05t TOXT I 4 B 5, TO T ARfE e iy
Ko BOT=11F, ZEIFIGERERIN Bk F 5 AP3.4/T0, RITOTAEAE %05 .

STC12C5201 AD R4 5 B LI I 38 P RP A% — MU 12T, 124N,
51658051 B FrHLAIRD; FAh—Fh R 1T, | B4Ehinl, EERAES80518 FHLI126F.
TOFIE 2 B 4R K T RE 25 A7 25 AUXR A I TOX 124 58, IR TOx12=0, TON] TAEE12TIER; MR
T0x12=1, TOM| TAEE1THE.
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E R0 TAEFE 164 E AT 28 /T BRI 32

1. CiEFr:

/* */
/¥ BRSTC 1T A ML I 8801 1647 52 I 8% /1 M ik, —/
b K
/% EERLIF T B0 P WA T STOI B SRR oo e Y

/* */

#include "reg51.h"

typedef unsigned char BYTE;
typedef unsigned int WORD;

1

/* define constants */
#idefine FOSC  18432000L

#define MODEIT //Timer clock mode, comment this line is 12T mode, uncomment is 1T mode
#ifdef MODEIT

#define TIMS  (65536-FOSC/1000) //1ms timer calculation method in 1T mode
#else

#define TIMS  (65536-FOSC/12/1000) //1ms timer calculation method in 12T mode
#endif

/* define SFR */

sfr AUXR = 0x8e; //Auxiliary register

sbit TEST LED = P0OMO; /Iwork LED, flash once per second

/* define variables */

WORD count; //1000 times counter

//

/* Timer0 interrupt routine */
void tm0 _isr() interrupt 1 using 1

{
TLO =TIMS; //reload timer0 low byte
THO =T1MS >> §; //reload timer0 high byte
if (count-- == 0) //1ms * 1000 -> 1s
{
count = 1000; //reset counter
TEST LED=!TEST LED; //work LED flash
}
}
//
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/* main program */
void main()

THO =TIMS >>8§;

{

#ifdef MODEIT
AUXR =0x80;

#endif
TMOD =0x01;
TLO =TIMS;
TRO =1;
ETO =1;
EA =1;
count =0;
while (1);

}

2. SCHRIEFF:

//timer0 work in 1T mode

//set timer( as model (16-bit)
//initial timer0 low byte
//initial timer0 high byte
//timer0 start running
//enable timer0 interrupt
//open global interrupt switch
//initial counter

//loop

/* */
/¥ —- JE7RSTC 1T R F P HLE I S0 16K 7€ I &/ TH Has ol -/
M R EAERE A A S E R S SRR, e */
M TBERE R BOCTE R E M T STCHY BB AR - - */

/* */

;/* define constants */
#tdefine MODEIT

#ifdef MODEIT

TIMS EQU 0B8OOH

#else

TIMS EQU OFAOOH

#endif

;/* define SFR */

AUXR DATA

TEST_LED BIT

;/* define variables */

COUNT DATA

;Auxiliary register

;work LED, flash once per second

;1000 times counter (2 bytes)

;Timer clock mode, comment this line is 12T mode, uncomment is 1T mode

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

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

0000H
MAIN
000BH
TMO_ISR

H

;/* main program */

MAIN:

#ifdef MODEIT

MOV
#endif

MOV
MOV
MOV
SETB
SETB
SETB
CLR

MOV
MOV
SIMP

AUXR, #80H

TMOD, #01H

TLO,  #LOW TIMS
THO,  #HIGH TIMS
TRO

ETO

EA

A

COUNT, A
COUNT+I, A

$

>

;/* TimerO interrupt routine */

TMO _ISR:
PUSH ACC
PUSH PSW
MOV  TLO,  #LOW TIMS
MOV  THO, #HIGH TIMS
MOV A, COUNT
ORL A, COUNT+1
JNZ  SKIP
MOV  COUNT, #LOW 1000
MOV  COUNT-+1, #HIGH 1000
CPL  TEST LED

SKIP:
CLR C
MOV A, COUNT
SUBB A, #1
MOV  COUNT, A
MOV A, COUNT+1
SUBB A, 40
MOV  COUNT+I, A
POP  PSW
POP  ACC
RETI
END

;timer0 work in 1T mode
;set timer(0 as mode1 (16-bit)
;initial timer0 low byte
;initial timer0 high byte
;timer0 start running

;enable timer0Q interrupt
;open global interrupt switch

;initial counter

;reload timer0 low byte
;reload timer0 high byte

;check whether count(2byte) is equal to 0
;Ims * 1000 -> 1s

;work LED flash

scount--
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7.2.3 HER2(BM EFNEEIER)
A R I 48/ T 0T A AT B B E SRS AT T 458, W R TR

- AUXR.7/T0x12=0
TFO Interrupt
SYSclk o
+1
- AUXR.7/T0x12=1 —

Toggle

TOPin4+ oo L i CLKOUTO

P3.4

THO TOCLKO

(8 Bits)

SEIT &%/ TR o K 2: 847 F B H e

TLOM s B AN B ALTFO, T B THO R E 3 ATLO, THOWZAHATE, HEIERTHORN
BAAE,

MR T, MTOCLKO/WAKE CLKO.0=1/}, P3.4/T0% L B v iE I 230 i i o 4 e
CLKOUTO. %t i = TO ¥ Hi%/2
WRC/T=0, EI 8%/ EEETONS P36 R0 £hit- %, M.
TOLAETEITRE(AUXR. 7/TOx 12=1) 5 [ H B B8R ZR=(S Y Sclk) / (256-THO)/2
TOTAELE 12THEEU(AUXR. 7/T0x 12=0) i (141 H B R ER=(S Y Sclk)/12/(256-TH0)/2
IRC/T=1, EN 8%/ 02 X ANk (P3. 4/T0) iH4c,
A B ARIER = (TO_Pin CLK) / (256-TH0) / 2
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 E BT EROFR T (RGP E) BONIRIERF, ERRR0 TSI BN ERIEN
; NHERZFARER B R LN AR MR EE

1. CIEF:
/* %/
/* --—- STC 1T Series MCU TO(Falling edge) Demo ------------------- */

/* If you want to use the program or the program referenced in the */
/* article, please specify in which data and procedures from STC ~ */
/* */

#include "reg51.h"
sfr AUXR = 0x8e; //Auxiliary register

//TO interrupt service routine

void t0int( ) interrupt 1 //TO interrupt (location at 000BH)
{
}
void main()
{
AUXR = 0x80; /timerQ work in 1T mode
TMOD = 0x06; //set timer0 as counter mode2 (8-bit auto-reload)
TLO = THO = 0xff; //ill with 0xff to count one time
TRO=1; //timer0 start run
ETO=1; //enable TO interrupt
EA=1; /lopen global interrupt switch
while (1);
}
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2. JCYRIEFF -
/*

/* --- STC 1T Series MCU TO(Falling edge) Demo ------------------- */
/* 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
MAIN:
MOV  SP, #7FH ;initial SP
MOV  AUXR, #80H ;timerO work in 1T mode
MOV  TMOD, #06H ;set timer( as counter mode?2 (8-bit auto-reload)
MOV A, #OFFH
MOV  TLO, A ;fill with Oxff to count one time
MOV  THO, A
SETB  TRO stimerO start run
SETB  ETO ;enable TO interrupt
SETB EA ;open global interrupt switch
SIMP  §

>

;TO interrupt service routine

TOINT:
RETI

END
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7.2.4 1RIAI(FBALTTEIRR)
RERAEL, (RSN, ER IR R, SORS S TR E A0

XA 230, MR 2 BT 2R0HITLO X THOE N2 NS HSAL T4 8% . 1 B s =3I )
P20 & . TLO &5 F BN 280354 : ¢/T+ GATE. TRO. INTOJZTFO. THOFR 5E v iE It #23)

BE MR . HFER SR TR L TR, R, THO B 521 A 1y,

B3R TGN — NS E i %/ TH BB MU IR AL, AR A HLRA = et &8/ 4k
o B HIEH T i 88 /7 8880, ERTEETLA FAE3E A 24 FTR1=0, fF1Lit-%, TTOwS

PEAPIASE R & -

SYSclk

SYSclk

=12

N
JAUXR.7/T0x12=1

AUXR.7/T0x12=0

O
TO Pin g

AUXR.7/T0x12=0
I
E_I

THO

=1
- AUXR.7/T0x12=0

TR1

control

(8 Bits)

TF1

— Interrupt

SEIS/TH R0 B3 P8 A7 i Kt
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7.3 ERER/ITEEE1 TIEER
X 2 AEASTMOD 1 M 1(TMOD.5). MO(TMOD.4)[{ ¥ &, TEIF 8% /150 8% 14 3R AS [H 1)
TARERE

7.3.1 HRA0(13LERTRR /T #127)

BERECR 8 I A /TR LI 9 136 e I 28/ 7H 888, A TLLKIRS AL M THT FI8AL Fraa e, 4w
TR AEAOMHRAE XS T3 I 4% LR i 2502 A R AT -

AUXR.6/T1x12=0
:
SYSclk o
AUXR.6/T1x12=1

SE IS #5 /T B OB 0: 136058 I 25 /T B ds

4GATE=0 (TMOD. 7, ITR1=1, MM 880140, GATE=1IF, Fo¥F 1 /M NINT 1201
R3S, IXFE A SEIBK 8 & . TR1NTCONZT AT 2% N A HI AL,  TCONZF AT 2% 5L 1 BAR Th RE Hfiik
DL T TCONZF 7 25 41

BCT=01F, ZEIFIHIERED] RGN B0 05k, TUG IR 8, T1 AR @y
Ko BOT=10, ZHITERLDIN K AP3.5/T1, BITITAEEH$07 K.

STC12C5201AD & 51 5 ML E I 28 PR HBGE R : — R 2 12THE, & 124N 80n1,
5480518 LA HAb—FRI1THER, SRS, HERES80518 K L1246,
T1HE R HEF R T BE A7 AFAUXRH I T1x 12k €, R T1x12=0, T1N T/EAE12TER,; W
T1x12=1, T1W TAEAEITHER.
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7.3.2 W 1(161ALERT RS /1T #E8)
WA e 28/ RS LB N 166 e i 2% /i 8 es, W BATR

XR.()/T 1x12=0
SYSclk
EnD
AUXR.6/T1x12=1

T1 Pin 4+

TL1 THI1
(8 Bits)] (8 bit_s)J_’I TF1 |—>lnterrupt

control

GATE
INTI

SE IS a5 /B AR RO 10 16608 I 2% /T i as

AU, 2R 1AL BN 1600 B 25 /1 88s, HTLIRISAI AITH IS Ff pit. TL1AISAHL
Vi tH R THLEAT ,  TH1H %0 H B AL TCON A [ H AR EAL TR .

4GATE=0 (TMOD.7)i5}, W1TR1=1, NER 38 1H4. GATE=1K}, FavF th A% A\ INT 145 1 &
BP 481, SXAE RSBk FE M & . TRITCONTTAF- 48 P (42l 67,  TCONZF A7 2% &7 i B AR Th e ik
WL A5 TCONFF A2 I 41

MOT=0/F, ZBIFIERS RGBS, T I Bh R 5, T1T/EfE ey
Ko BOT=11F, ZEIFGEREBIN BB AP3.5/T1, BITITAEE 05 .

STC12C5201 AD R HI R 5 WL SE I 2 A PR R Hlod 22 . — Rl 12T, B 124 n,
80518 LA Si4h—Fh R 1T, REHeinl, EERAESK8051H FHLKI124% .
T1HIE 2R B AR R D) RE A A7 2RAUXRAF T Ix 128 58, R T1x12=0, TN TAEE12TER; MR
Tix12=1, T TAEfE1THE.
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ER 1 TR 160 E AT 28 /T R R K32

1. CiEF:

/¥ */

/¥ - JZRSTC 1T R ALE I 45 1164057 0 B 2/ T B i =X -/

/% YR TR P A T BAE SR S SRR, e */
/% FEAERE P B CSC R B4 T STCHY B B LR - eeeeem */

/% */

#include "reg51.h"

typedef unsigned char BYTE;
typedef unsigned int WORD;

I

/* define constants */
#define FOSC  18432000L

#define MODE 1T //Timer clock mode, comment this line is 12T mode, uncomment is 1T mode
#ifdef MODE 1T

#define TIMS  (65536-FOSC/1000) //1ms timer calculation method in 1T mode
#else

#define TIMS  (65536-FOSC/12/1000) //1ms timer calculation method in 12T mode
#endif

/* define SFR */

sfr AUXR = 0x8e; //Auxiliary register

sbit TEST LED = P0MO; /Iwork LED, flash once per second

/* define variables */

WORD count; //1000 times counter

//

/* Timer0 interrupt routine */
void tm1_isr() interrupt 3 using 1

{
TL1 =TIMS; //reload timerl low byte
TH1 =TIMS >>§; //reload timer1 high byte
if (count-- == 0) //1ms * 1000 -> 1s
{
count = 1000; //reset counter
TEST LED=!TEST LED; //work LED flash
}
}
//
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/* main program */
void main( )

{

#ifdef MODE 1T
AUXR = 0x40;

#endif
TMOD =0x10;
TL1 =TIMS;
THI1 =TIMS >>§;
TR1 =1;
ET1 =1;
EA =1;
count =0;
while (1);

}

2. JLYRIEFF:

/timer] work in 1T mode

//set timer1 as model (16-bit)
//initial timer1 low byte
//initial timer1 high byte
//timerl start running
//enable timer] interrupt
//open global interrupt switch
//initial counter

//loop

/¥ y
¥ - BURSTC IT F B0 HLGE I 58 L L6 6 2 6 88/ KR, -/
AL R TN ) ek LT Dy - A — %
iR e e et E Ut WA 6l 3 g L] — %

I y

;/* define constants */
#define MODE 1T

#ifdlef MODE IT
TIMS EQU 0B800H
#else

TIMS EQU OFAOOH
#endif

;/* define SFR */
AUXR DATA 8EH
TEST LED BIT P1.0

;/* define variables */
COUNT DATA 20H

;Timer clock mode, comment this line is 12T mode, uncomment is 1T mode

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

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

;Auxiliary register
;work LED, flash once per second

;1000 times counter (2 bytes)
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ORG
LIMP
ORG
LIMP

0000H
MAIN
001BH
TMI1_ISR

s

;/* main program */

MAIN:

#ifdef MODEI1T

MOV
#endif

MOV
MOV
MOV
SETB
SETB
SETB
CLR

MOV
MOV
SIMP

AUXR, #40H

TMOD, #10H

TL1, #LOW TIMS
THI, #HIGH T1IMS
TR1

ET1

EA

A

COUNT, A
COUNT+LA

$

s

;/* Timer1 interrupt routine */

TM1_ISR:
PUSH ACC
PUSH PSW
MOV  TLI,  #LOW TIMS
MOV  THI,  #HIGH TIMS
MOV A, COUNT
ORL A, COUNT+1
JNZ  SKIP
MOV COUNT, #LOW 1000
MOV  COUNT+I,
CPL  TEST LED

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

#HIGH 1000

;timerl work in 1T mode
;set timerl as model (16-bit)
;initial timerl low byte
;initial timerl high byte
stimer] start running

;enable timer1 interrupt
;open global interrupt switch

;initial counter

;reload timerl low byte
;reload timerl high byte

;check whether count(2byte) is equal to 0
;Ims * 1000 -> 1s

;work LED flash

;count--
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7.3.3 ERR2(BA EHEEER)
PRI 28 /4 LIE AT B Sh B AR s R 2, R EIFTR

- AUXR.6/T1x12=0
TF1 Interrupt

SYSclk o
AUXR.6/T1x12=1 Toggle

CLKOUTI

P3.5

TH1 TICLKO

(8 Bits)

SEI &%/ THEES RO 2: 8407 F Zh EL 3¢

TLIF % AN EALTFL, T EKTHI AR EFHFEATLL, THINSHRAEE, HEENTHIA
AR,

4 TICLKO/WAKE_CLKO.1=11, P3.5/T 1% JHIEC & A € I 1o i
o H B BT = T1 i R /2
IRC/T=0, EI 38/ THE ST LN 38 RGeSl it %, )
T1 TAEFE TR :U(AUXR.6/T 1x12=1) i [ % H B B A2 =(S Y Sclk) / (256-TH1)/2
T1 AR 12THE A (AUXR.6/T1x12=0) i i HH B i #e=(S Y Sclk)/12/(256-TH1)/2
WRC/T=1, E 8/ ST U ARk N (P3. 5/T1) %k, 1
IR = (T1_Pin CLK) / (256-THI1) /2
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; BB B (R AR ED BUNRIEF, TR TEASM B ERERER
; NHERZF R ERT R BT BENRT B A AL iR B AR T IR R

1. CiEF:
/* */
/* --- STC 1T Series MCU T1(Falling edge) Demo ------------------- */

/* 1f you want to use the program or the program referenced in the */
/* article, please specify in which data and procedures from STC */
/* */

#include "reg51.h"
sfr AUXR = 0x8e; //Auxiliary register

//T1 interrupt service routine

void tlint( ) interrupt 3 //T1 interrupt (location at 001BH)
{
}
void main()
{
AUXR = 0x40; /timerl work in 1T mode
TMOD = 0x60; //set timer1 as counter mode2 (8-bit auto-reload)
TL1=THI1 = 0xff; //ill with 0xff to count one time
TR1=1; //timerl start run
ET1=1; //enable T1 interrupt
EA=1; /lopen global interrupt switch
while (1);
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2. LHRiIET:
/*

*/

/* --- STC 1T Series MCU T1(Falling edge) Demo

/* 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

>

;interrupt vector table

ORG  0000H
LIMP  MAIN
ORG  001BH
LIMP  TIINT
ORG  0100H
MAIN:
MOV  SP, #7FH

MOV  AUXR, #40H
MOV  TMOD, #60H
MOV A, #OFFH
MOV  TLI, A
MOV  THI, A

SETB  TRI
SETB  ETI1
SETB EA
SIMP  §

s

;T1 interrupt service routine

T1INT:
RETI

END

stimerl start run
;enable T1 interrupt
;open global interrupt switch

*/
*/

;Auxiliary register

;T1 interrupt (location at 001BH)

stimerl work in 1T mode
;set timerl as counter mode?2 (8-bit auto-reload)

;fill with Oxff to count one time
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7.4 W] 4RFEETEhia E AONIK IR (CIEF AL 4RiER)
STC12C5201AD R H H (LA 218% v] g AR B0 : CLKOUTO/T0/P3.5, CLKOUT1/T1/P3.4
5T gmFEmT B B A SRR ER T RE T A7 4
AUXR : Auxiliary register

SFR Name | Address | bit B7 B6 B5 B4 B3 B2 Bl BO
AUXR SEH name | TOx12 | T1x12 [UART MO0x6

WAKE CLKO :Clock output and Power-down Wakeup Control register
SFR Name |Address| bit B7 B6 BS5 B4 B3 B2 B1 BO
WAKE CLKO| S8FH |name |PCAWAKEUP|RXD_PIN_IE [ T1_PIN_IE|T0_PIN_IE [LVD_WAKE - TICLKO| TOCLKO

FERR T R 75 A7 25 AUXR/WAKE_CLKOCiE 5 75 B :

sfr AUXR = OxSE; /R T e B FE A AUXR [ H ik 7 B

sfr WAKE _CLKO = O0x8F; / /IR IR Th RE 35 4785 WAKE_CLKOHh ik 5 BY
Rk T e 517 28 AUXR/WAKE_CLKOMIL 4 iE = A 1«

AUXR EQU 8EH SRR T BE 2717 2 AUXR [t i 75 B

WAKE CLKO EQU 8FH BT AN R R T e 25 A7 2% WAKE_CLK O Hh - 75 B

WA A FHCLKOUTO/P3.4F1ICLKOUT1/P3. 5% ikl i i 4o -
CLKOUTO0/P3.4F1CLKOUT1/P3.5 1 i iy t 45 i FH WAKE_CLKO 77 4725 ) TOCLK O Al

TICLKOf % . CLKOUTOR i H B £ 45 2 H 7 i #5042 /1], CLKOUT 1 % Hi BF 8 49126 b o N

A LEE], AR E N 75 2 AR e I 28 AR 277 2K (867 1 3 R 20) , AN EL SV AH R

SE I 45 Hr T, 445 CPU R S ik H .

BN R IR T RE BT 745 . WAKE CLKO (Hhhil: 0x8F)

WAKE_CLKO :Clock output and Power-down Wakeup Control register (A~ a] fi7. 53-4ik-)

SFR Name |Address| bit B7 B6 BS B4 B3 B2 Bl BO
WAKE CLKO| 8FH |name |PCAWAKEUP|RXD_PIN_IE | T1_PIN_IE|TO_PIN_IE |LVD_WAKE - T1CLKO|TOCLKO

B7 - PCAWAKEUP: fEf AT, 2 ARFPCA LFE/ TR B iEpowerdown .
0: ZE1EPCA LTI/ T FEUE F e BEpowerdown ;
1: FRVFPCA B FHAY/ R BT W e i powerdown o

B6 - RXD PIN IE: M, RVFP3.0RXD) FREATERI, HAEIRXDM:Epowerdown.
0: 251EP3.0(RXD) R ERI, 25 1ERXDM:Epowerdown ;
1: foiFP3.0(RXD) FF&HYERI, R FRXDM:fiEpowerdown o

B5-T1_PIN_IE: #rifsCF, RiFTU/P3.SH R I BT Brbr &, A fET1EIM: B powerdown.
0: ZEIETI/P3SHIN VR BT bR, A5 LT 1M B powerdown ;
1: RAWTUP3SHTEEETIH WSS, t TR powerdown .
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B4 -TO _PIN_IE: s, FLIFTO/P3.4JH R AT B TOH Wrbr &, A fE TORIM: i powerdown.
0: ZE1ETO/P3.4MH T FEHT ETO Wiks &, 28 IETOMIM:EEpowerdown ;
1: VFTO/P3.AJT BEVE ETOH Wrbs &, t R VFTOIME B powerdown o

B3 -LVD_WAKE: $#if5Es0F, &7 MEX_LVD/P4. 6K Ho A Il v Wit i CPU.
0: 25 1EEX_LVD/P4.6f H Al i lECPU
1: FEVFEX_LVD/P4.6/K AL I H B B CPU

B1-TICLKO: &7 SuVFHP3.5/T1HINC B € I #8 T1 I tH CLKOUT
1: SVPHP3.5/TURIRC B N e B 25 T 1B £ 46 HCLKOUT1, Jhi e i 28 T1 R ge L
VEAERER2 (87 [ h EE A5 70) , CLKOUT L H I A 45138 = T3 1% /2
WIRC/T=0, EI /BTN P R B4, 0
TITAEFEITAL R i AZE = SYSclk / (256 - TH1) /2
TLTAEAEL2TRE A [ 472 = SYSclk /12/(256 - TH1) /2
URC/T=1, EN 8/ HEST U ANk N (P3.5/T 1) 5, U
iy Bh % = (T1 Pin CLK) /(256 - TH1) /2
0: ANAVFKEP3.5/T1HITC B A € i 28 TR 2 H CLKOUTI
B0 - TOCLKO: &% foV7# P3.4/TOJIC & 9 7€ B 28 TOP B £ - CLKOUTO
1: FVPKP3.4/TOMIIE B A 5E i 2 TOR i 8h 4 H CLKOUTO, R & B 28 TO H g T
VEAERER2 (847 [ BN E 5K X) , CLKOUTO%y H I &b 4% = TORE % /2
WRC/T=0, EN B/ VBB TO RN P &8 RGeS B it-%, M
TOTAELELT RS B4 A0 = SYSclk / (256 - THO ) / 2
TO TAEAE 12T 20 % U AR = SYSclk / 12 /(256 - THO) / 2
WRC/T=1, EI 8/ TOR N AN Ik rf 4 A (P3.4/TO) T 5L, U
i R ARIZR = (TO Pin CLK) / (256-THO) /2
0: AFVFIGP3.4/TORKIAC B 2 72 i 25 TOF £ gy H CLKOUTO
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KRR I AE2F AR 0% . AUXR (Mbdik: Ox8E)

AUXR : Auxiliary register (A~ 1] {7 5-41k)
SFR Name| Address | bit B7 B6 B5 B4 B3 B2 Bl BO
AUXR SEH name | TOx12 | T1x12 [UART_MOx6

B7 - TOx12: 5EMT #5058 & $4 A7 o
0: SERTBF0TEE 28051 B AL e i 2 O B, R 1243 4,
1: SERT S0 B /8051 5 i ML e I 25 FE 11245,  HIAS 7340
B6 - T1x12: FENT 8 Lid L3 I
0: EN B 1TEEE 8051 B F ML ER 23 I, RI124340;
1. SERT 213 B /E8051 L Fr L I 28 T FE 1 126%, BN 40,
WRUART & O HTUE AP R R AR, M ETIx1202 4 EUART & 2 12Tik 21T,

UART 5 Ff##00:
STC12C5201AD R 512 1 THI805 1 5L F AL, N T FEAAL 458051, UART A 1R A7 J5 2 AL 4805111 .
B5 - UART_MOx6: #5015 18 5 15 B A .

0: UARTER DR RO FE AL 45805 1 B Fr AL A I R, B 12434

1: UARTER BRI R AL 458051 B HLEE R FE 665, RI240 40,
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7.4.1 ERIEZ0RY A 4RIZET shim i AU FE

1. CiEF:

/* */
PR NS VOB WYL N e S TR F i e—— */
TSR e T Nl i RS DA Ty e N —— *
[ ABTERE P A B FE R BT R T STCRI R R KRR - */

/* */

#include "reg51.h"
/1

/* define constants */
#define FOSC
//#define MODE 1T

#ifdef MODE IT
#define F38 4KHz
#else

#define F38 4KHz
#endif

/* define SFR */

sfr AUXR

sfr WAKE_CLKO
sbit TOCLKO

18432000L

//Timer clock mode, comment this line is 12T mode, uncomment is 1T mode

(256-FOSC/2/38400)

(256-FOSC/2/12/38400)

= 0x8e;
= 0x8f;
=P3"4,

/1

/* main program */
void main()

{

#ifdef MODE 1T
AUXR =

#endif
TMOD
TLO =
THO =
TRO =
WAKE CLKO =
while (1);

b

0x80;

0x02;

F38 4KHz;
F38 4KHz;
1;

0x01;

/138.4KHz frequency calculation method of 1T mode

//38.4KHz frequency calculation method of 12T mode

//Auxiliary register
/Iwakeup and clock output control register
//timer0 clock output pin

//timer0 work in 1T mode

//set timer0 as mode2 (8-bit auto-reload)
//initial timerQ

//initial timer0

//timer0 start running

//enable timer0 clock output

//loop
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2. [LHwIERF:

/* */
/* --- STC MCU International Limited */
R CeR LY LR P T L o oo — */
R e Y 3G e A 0T N — /
/% VETERE T A B R S TSTCR Bk AR Y - */

/* */

;/* define constants */
#define MODE 1T ;Timer clock mode, comment this line is 12T mode, uncomment is 1T mode

#ifdef MODE IT

F38 4KHz EQU O010H ;38.4KHz frequency calculation method of 1T mode is (256-18432000/2/38400)
#else
F38 4KHz EQU OECH ;38.4KHz frequency calculation method of 12T mode (256-18432000/2/12/38400)
#endif
;/* define SFR */
AUXR DATA  08EH ;Auxiliary register
WAKE CLKO DATA  08FH ;wakeup and clock output control register
TOCLKO BIT P34 ;timer0Q clock output pin
ORG 0000H
LIMP  MAIN

>

;/* main program */

MAIN:
#ifdef MODEIT
MOV  AUXR, #80H ;timer0 work in 1T mode
#endif
MOV TMOD, #02H ;set timer(0 as mode?2 (8-bit auto-reload)
MOV TLO, #F38 4KHz ;initial timerQ
MOV  THO, #F38 4KHz ;initial timerQ
SETB TRO
MOV WAKE CLKO,#01H ;enable timer0 clock output
SIMP §
END
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7.4.2 EREF1R9 T 4IRS hie IR AE e

1. CiEF:

/* */

PR NS N OB WY I N o e B IO B F i ——— */
JAl L ey oy e ) I VS ST SR Y i) o N —— */
[ AETERE A B CSC F R AR T STCHI R KRR T —-mm - */

/* */

#include "reg51.h"
/

/* define constants */
#define FOSC  18432000L

//#define MODE 1T //Timer clock mode, comment this line is 12T mode, uncomment is 1T mode
#ifdef MODE IT

#define F38 4KHz (256-FOSC/2/38400) /138.4KHz frequency calculation method of 1T mode
#else

#define F38 4KHz (256-FOSC/2/12/38400) //38.4KHz frequency calculation method of 12T mode
#endif

/* define SFR */

sfr AUXR = 0x8e; //Auxiliary register

sfr WAKE CLKO = 0x8f; /Iwakeup and clock output control register

sbit T1CLKO =P3"5; /ftimerl clock output pin

/1

/* main program */
void main()

{
#ifdeft MODE 1T
AUXR = 0x40; /timer1l work in 1T mode
#endif
TMOD = 0x20; //set timer1 as mode2 (8-bit auto-reload)
TL1 = F38 4KHz; //initial timer1
TH1 = F38 4KHz; //initial timer1
TR1 =1 /ftimerl start running
WAKE CLKO = 0x02; /lenable timerl clock output
while (1); //loop
§
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2. ICYRIEFF:

/* */
e VORI BT [Pl ST CLIP S I — *
L Ry 1 T8 @ T L 11D N p—— *
R TS e T IT YR AN o g s — *

/* */

;/* define constants */

#define MODE 1T ;Timer clock mode, comment this line is 12T mode, uncomment is 1T mode
#ifdef MODE IT
F38 4KHz EQU 010H ;38.4KHz frequency calculation method of 1T mode is (256-18432000/2/38400)
#else
F38 4KHz EQU OECH ;38.4KHz frequency calculation method of 12T mode (256-18432000/2/12/38400)
#endif
;/* define SFR */
AUXR DATA  08EH ;Auxiliary register
WAKE CLKO DATA  08FH ;wakeup and clock output control register
T1CLKO BIT P3.5 stimer] clock output pin
ORG 0000H
LIMP MAIN

s

;/* main program */

MAIN:
#ifdef MODE IT
MOV  AUXR, #40H stimerl work in 1T mode
#endif
MOV  TMOD, #20H ;set timerl as mode?2 (8-bit auto-reload)
MOV  TLI, #F38 4KHz ;initial timerl
MOV  THI, #F38 4KHz ;initial timerl
SETB  TRI
MOV  WAKE CLKO, #02H ;enable timerl clock output
SIMP  §
END
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7.5 H#Intel 8051 F#| EB+230/189 Nz Ff 25451

[BI1Y /s gmfE, et/ PR N e R0 AR HER, @R T
gk, IEMRBEEST, BT EA RIS, RS R WIRS R, SR B P A
BEBT, WEF KRB R:

1) TAE % H]9% (TMOD. T2C0N) fHE

2) VBB () 8 % AN THx TLx. RCAP2H. RCAP2L;

3) T VAT ETx EAREE, A8 LT+ s

4) A/ AL TR % B 4 .

PR UL N /- $ 2 0% 1 9 e — T A4,

8051 R4 1 ALY s I 2/ TH AR 0B L2 A WO L @B AT T2y,  BUEInLoh-as, Bk,
Afe B BRI EUEAE R B E B N T A A7 28 THx TLxH 2%, T 200K S B T H 2548 LA
25, 280 2" AMRAN,  DAFLAMIGAE AT ROy 1 B TR TLx .

Voo LR EUE X, THEEEK R A (n=8. 13, 16) , IR AT THx . TLx i}
HME M2 —x, NP2 NEUEE. #lin, TAET RO N 136, MWn=13, L2V,
TAE K B 16, Nin=16, A2 NAESELE, Fril, HHEHIMEN (0 = 2'x.

TR, SR AL TR, TOALES S E B R I O . R, R AR N
M RGPk € i) EAH AL s R . B CLEA6MEz A, AL A 30y -

12 12

N nf:l:ﬂ\:: = =
LA JE EEyE AL us 2us

bR ERS I ] Te = x « Tp

X To LA, TP € 18], ONPT i ik k. ToMTp— o8 CRME, £E5RH
Tp/a BRI ATSRAFAT T THEUEx,  FRRExoRAMLY, RISRAFE R 8yiME. 8P

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

Wik TAE 701, Min=16, 0 S8 B A 5 i A ) - SO N -

(x) fh= 2" - x=65536-2500=63036, I Tt oAl LA A8+ /NI 4 BISRIFES
57 }93CHEE NTLx, =58 AF6H%E N THx H o

TAEAO. 1. 20 E RIHEIRES) 798192, 655361256,
XM R B, W TR SERR TR BRI 5 2R 3 s A 7S kA RO
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[F2) it/ iH5ess s A gmfe, RN RS, e/, ErfETe
= 10ms, FHAZEN12MHz, & 10ms ] EHIGREE . 2 TAET 1. tHHEA T EWIE: K8
LSEHIME NFOH, w847 #11H NDSH.

(D Ve

PRBHIaaH, — e ERE R AR BT SR € I/ T B as 24T DhRE 1 M S RO E S5 TUE.
FEFF, ARG R P a0 T -

START:
; EREFER
MOV SP, #60H s B HERRIX 4k
MOV~ TMOD, #1OH s EFETL. EREL, AR
MOV THI, #ODSH ; WEETTHEIE
MOV TLI1, #OFOH s WET S THEIE
SETB  FA ;
SETB  ET1 ;} Jreis
s HABRIIE AR T
SETB  TRI » JAEITUF G THN
: S FEF
(2) PRSI
INTT1: PUSH A ;
PUSH DPL ;}f)ﬁgiﬂ%yﬁ
PUSH DPH ;
MOV TLI, #0FOH ;} Y E
MOV THI, #0D8H ;
s BT AL EE AR
POP  DPH ;
POP  DPL ; } MRS
POP A :
RETT ;AR [A]
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X BN T W RS AT AR R . STC12C520 1AD 2 41 B WL o I g T 5 & v by
H—NREPWIE AT HIT, —RENEHK, W7 HEBIEA 2 2 IE R Wik
%R X LT .

[ KFARERIE Bk 5 o e d g I/ T+ B de 28 AT ok 5 ks A, H -t AT 32 P 5 I /3
B 0ml g /T EES VAT SR B . A e i/ REs0 (T0) Bl #Eat, AR R 1%t
INTOS| A _E F 1F Bk rp 3R 47 fik 9 ko

INTO B i
T TOH % T
Ja 3l fZ1k
VEEGATENT, HLEsEIATP Nlus. ABIFER BLm s in T .
INTTO: MOV TMOD, #O9H 3 WTONER 7301, GATEANL

MOV TLO, #00H

’ vE
MOV THO, #00H ;} THO- TLOTE0

CLR  EX0 ;. FINTOH My
LOP1: JB P3.2, LOP1 ; ERFINTO S| B 5
LOP2: JNB P3.2, LOP2 ; ERFEINTOS| I i P
SETB  TRO : JHENTOH AR THEL
LOP3: JB P3.2, LOP3 ;S5 INTOfE BT
CLR  TRO ; 1= 1ETOH %L
MOV A, TLO s AT EUE %A
MOV B, THO s R AUEIAB
: s THELRK SE A b 3
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(4141

(1) FEFE:

MAIN:

FIR g I /T AR 0SS E I/ T80 10 T 11 50 R 08w B i N i 11 P 2 FH 801

FESEE N ] 2R 4t b 8 2 LA B PSSR R I INTORTINT LANE S, 1 I /v Has AT
2o, WARRE TS TGN SN b Wil . B € I/ T8RS Lo S AR B X T 7 5K
2 CHEhEREN) , WETEYMEANFRE, T U DN — N AR kR, H3as B 03 H
B LR W SRAREALTF UL, [ ENUER P WAL, AR 138850 — S8 h s
Hi. BATER/THEEST (T KPR E s A WS R 7 a8 . AR n i T -

ORG
AJMP
ORG
LJMP

ORG

MOV
MOV
MOV
MOV
SETB
SETB
SETB

0000H
MAIN

001BH
INTER

0100

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

ET1

TR1

: HERF

s BETIHR IR 55

; FRERFAD

; BLEMERX

s BCEEM/THEERL, TR0 2
s WEIHUE

3 A
3 FFERT /s 1R b
s JRBERN/THEES L
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(2) HWIRGSEF (AR EFE IS

ORG 1000H
INTER: PUSH A ;

PUSH  DPL ; }fm%)\ﬁ%f:

PUSH  DPH ;

j } o 4 2 R

POP DPH ;

POP DPL ; } iz Ak R

POP A ;

RETI ;5 IR [A

S T AR 55 A ) 2 AR 3

[415]  FESH RS FEEPL OFIPL. 137540 H 200 0 sA1400 1 s 77 ik, R4
eI A/ THEER0 (T0) , w73, EMAN6MHz, TP=2u s, ZiT8E1EHEECNICHA
38H.

AGIFE 7 B il G

(1) ¥IIAHFER B

PLTO: MOV TMOD, #03H s WETOEN RS

MOV TLO, #9CH ; WETLOYMAE
MOV THO, #38H ; WETHOYMHE
SETB  EA ;

SETB  ETO ;};Fq:pfﬁ
SETB  ET1 ;

SETB  TRO : A3

SETB  TRI : A3
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(2) T IBT AR 25 72 7 B

1)

INTOP:
MOV TLO, #9CH ; EHTREYME
CPL P1.0 ;3 WFPL. 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 ; &M

FE SR N FH R 2 TR A T R T

(1) SERF/ Tk (K S

SERS /T BES R Bt BUE 2T Rl 0% Y 1 EHLE SR P WAL B, el A RRAE A B Bl it
A7 o AEAN IR0 375 5K F W7 21 FE LR 2 A B 1 L AR BEAE AL IR (RIS, LK A I it I R
BB A RTAR, — AR EN 3SRl L, ey Semf A B Rik%E. K%
WO 7 6 ] BIE AT, AE R BORSCIN PR 237 5 DR AT AME S Tt -

T ey e b S S PRI TR SE RN, X E I/ B AR5 R0 B A A S —
s FH T v T S S N T SR A S AR B R 22 RN 2 IR HaE S AR W E /B
Trh T N GERS , DU R R S5 R B BOME R SRR 1A T BE T SRR,
Il FH T Il S

BlniERER r R E RGN Bl BT BRI &7 A Sei iR % . XA & R
NBHMEINECNRD RGUIRRIRE . FTIEEIAAME, BIE R WIR S A2 0 THx . TLx B Hr & 1T
BAMERS, BORETHx TLx M [E103 B SCEHT MOTT AR R SE THEUE B . FF M= B T B E
FATE R E . R AME T

237



STC12C5201AD £ 51| 5 Fr HLAE 7S

CLR EA s 2R

MOV A, TLx s BRTLxH St A

ADD A, HLOW : LOWA R 19 v 2y
MOV TLx, A : WERFITHEIE
MOV A, HHIGH s T T IXA
ADDC A, THx T ECME R
MOV THx, A : BT it EE

SETB  EA 3 JEHR

(2) BAEBOSAT T EUE

TEBNASTBGSAT @ I /TH B T E BB R, WRAINER, e se e . XRFEDNA
A HELE A — B 2[R N B THx AN TLx P Sl . bedn, SRR TLx R T, BRA e i /i Sas b
TIBATIRAS, TELTLxA WA 7= AR M THHEAL, T PE L THX AT S P2 AR AL, X B 13245 R THx AN )
T [FFE, JoiETHxEIETL ] G H 4 .

—Fh T A VR SRR THR, JEIRTLx, K OR AR I THEEAT FL B 2 W s
MOEARSE, AT E e R B, BUEE BRERE, EERANE RO EE. E

AR AR L R
RDTM: MOV A, THx ; BEHLTHX A
MOV RO, TLx ; EELTLxfEROH
CJNE A, THx, RDTM ORI IRTHXAR, 5 AHAE, A1)
o HIERS, FEFAE FIAT, 75 0 B3
MOV RI, A . W THxAE TR
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EAO=E L= S ==
H8E BITHIRE

STC12C5201AD & 41 . 5 L E B 1R FHIUART (Universal Asychronous Receiver/Transmitter)
TAER RPN T HRATEGEE O AT O H2ANEIRZE . — MR — AT
TR AN — PR R R A A SR R B AT R S 2% 2 B MO R IR . A& SR i
PR, BT CAR I AR IO . IR P e RAE B NSRRI, Bl vhas R ag i i A
REEN, RS D3R — AN HuERS . 84T PR AN 2 i 28 AR 8 H AT I8 A5 Rk T e
FA74SBUF, AL bk 52 99H .

STC12C5201AD R 51 5 5 HLE AN HE AT D #CE 4M TAETT 3, o iy ph o7 AR 28 2 v
AR, F AR E R, DA ER g Gk A . P AT R RO B A (R B I R R A A
[F R TAE T e ML AT A v sl b oy SO0 il R s AT AR P Ak 3, A 4 Rif . STC-
12C5201AD F 51 5 3 HLA AT UG S RE -8 23 2 TxD/P3. 1 HIRxD/P3.0 5] il .

STCI2C5201AD R H R HLATHATIEAE 1, BRI i i@ 54k, B I 3k pl— A e
MNIATVOR, BUEH—IE#, BHTY REITIMNEE.

8.1 RITOMMEXEFF=R

w5 ik T - FHBREATE S Lop | st
AUXR Auxiliary register  |8EH | Toxi2|tz2|uart voss| - |- | - | - | - ]000x xxxxB
SCON Serial Control 98H [SMO/FE| sM1 | sM2 | REN | TB8 | RB8 | TI | RI [0000 0000B
SBUF Serial Buffer 99H XXXX XxxxB
PCON Power Control 87H [sMoD | smopo | LvDF | POF | GF1 | GFo | PD | IDL {0011 0000B
IE Interrupt Enable A8H| EA |ELVD|EADC| ES | ETI1 | EX1 | ETO | EX0 {0000 0000B
P Interrupt Priority Low ~ |B8H|PPCA | PLVD |PADC| PS | PT1 | PX1 | PTO | PX0 {0000 0000B
IPH Interrupt Priority High | B7H | PPCAH|PLVDH|PADCH| PSH | PT1H| PX1H | PTOH | PX0H [0000 0000B
SADEN Slave Address Mask  |B9H 0000 0000B
SADDR Slave Address A9H 0000 0000B
WAKE CLKO CLK_Output Power (?0wn Wake-up| SFH PCAWAKFUPleD PIN II-,|TliPlNilElTﬂiPlr\ilElLVD7WAKF_| E |T1(‘LKO|TOCLKO 0000 0x00B

- control register
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1. BITORIRHIZF FEsSCONFIPCON
STCI12C5201AD R 41 H ML AT FI LA PN HI ZF A7 A% s ERAT 451 7 A7 95 SCONFH U Ay
R FRERIR ) E 25 77 25 PCON,
HRAT ¥ B A7 88 SCON FH T £ HE AT A5 16 TAF 77 AR S szl Thg . g X F
SCON : H AT A f78s (AT F-hb)
SFR name | Address bit B7 B6 B5 B4 B3 B2 | Bl | BO
SCON 98H | name | SMO/FE | SM1 | SM2 | REN | TB8 | RB8 | TI | RI
SMO/FE: 4PCONZF A7 4%+ [FJISMODO/PCON.6A M1, 1ZA47 I F WU A I o 248 0 2] — A~
TeRAF I, B UARTRE B8 5 B %7 . & U RS & .
M PCONZ 17 25t ISMODO/PCON.6/7 A0, %A1 FISM1— k4 5& 53 473815 1) TAE
IR, WREAR.
HASMO. SM14% T FIl4H A 58 B AT I LI LA 7 2K
SMO | SMI | TAE=0 |  ThAgii MR

FIVEALEAT ok GART MOx6 = 0FF, BHF 2 2SYSclk/12,

0 | 0| o ﬁﬁ;@z“* SUART MOx6 = 1, 5% 2SYSclk / 2

, 8fZUART, SMOD 13y (252 b B 1 1355 L1 22
0 1 Wik e (25MP/32 Y (GE I 2 1% H %)

1 0 7552 9fTUART |(2°M°"/ 64) x SYSclk 2 4 T AR 4%
. 9f7UART, SMOD T
1 1 7R3 T (2%MOP/32 Y (GE I %% 13 H )

HT1x12 = O, EAF AR 1% H 2 = SYSclk/12/( 256 - T H1);
HT1x12 = 10, ERAR 1 HH 2R = SYSclk / (256 - T H1)

SM2: At R2e s A3 ZHLEE AL
e R2e 7 A3, ESM247 N1 HRENAZ ML, UL AL F bk i iR 2 . Bers
AT AR PR B (0 55947 (EDRBS) SR e bk ii:  #7RB8=1, i BIiZ Wi & tbibmi, Hiht{E
S Lk NSBUF, FFHERT N1, a3k 1 78 A W7 AR 45 2 77 b b A7 B bk 5 th e #57RB8=0,
VLI Z WA hE T, N s HARRFRI=0. 785 2y 3, i SM247 0 HRENAL
N1, RSO AR T Rtk i 0 3% 4 AR RS . AR EIIRBS 0B 1, 4] 5 U 2
= KJENSBUF, HAHRI=1, LI RBSIE H R 36 7.
Jr A o2 A2 LB 2, R PR T2, EHEE SM2 BA0.

REN: AVF/Z8 LR AT R . ik BAIREN, EJREN=1XN 0¥ £ATHBCIRES, w50
AT RRIRERRXD, FRUGHEIUE B . A2 AIREN, HIREN=0, 2% EFUR.

TB8: {E A28 3, BN REMEINENE, %FHEmRAEEAEGE0. B, v HIEL
Pt (PR 5657 B2 22 MLIE A A o Hchik it/ 25 H it b 76 7« 72 7 sROFI T K1, i AN .

RBS8: TE 28073, BRI s, 1E A (E R LA S b bk i /£ H it (¥ b A6
77 20 A HRB8(E SM2=0). 77 =01 1 A FHRB8(E SM2=0, RB& & U 21| 145 147 o
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TL:  RIEFWER P rbr S, 77300, AT RIEMAR AL R, B E H I E
Bz, BITI=1, [ EHUE RS, W8 WS T LS AU BAFE S, BITI=0. £EHAh )75
e, UAEAT IEAL T AR AR IS i N R B AL, RITI=1, i B WS T 2 A %

RI:  YCHBAERAREAL. £7700, ZHf AT H I ZE8 L 45 TN th A SRR 1+ B 2 EL A RI=1,
) AL R P T, N W ERT AU AT %, BIRI=0, fEHART X, shAT 8k
B AT 1) r RS % b P AR AR B AL, BPRI=1, [ CPUK BT i, o B A 17 5 RIDA 201
FER7CER RN

SCONHI T A AL nl @ L BN B AL T HEALNA “0” o SCONFTTHLIE H98H, Al i F
HE, BT HibE N98H~~9FH, W] FH R A: SEI AL B

AT IR BIER: —WURIETERR, WA EH S EALTL, BITI=1, iR Wb 2
M — WS BN, BB E s B AIRL, EIRI=1, iESRAWrALEE . BT TIAIRIVL “ B2
W RAEMFENIERSW, BT I B T SR AN ATE R TUL & RO KK b, 207
T IR S5 2 7 R B TURIRUEEAT A3, SR 43 AL EE . BRIk, A w7 SRobs 2607 30 AN B e it
PFE BB, UAUEL B, 75Kt B — UE =R 2 U0 B [ R

Y42 1) 25 A7 45 PCONH f)SMOD/PCON. 7H T B 7701, 772, J7 3R 2 5N
%,
B Y5 % 1) 27 A7 S PCONKE A R
PCON : HJgfzhl a7y CRarfr5-4b)
SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 | BO
PCON 87H | name | SMOD | SMODO | LVDF | POF | GF1 | GF0O | PD | IDL
SMOD: LA . Y H BB A7 SMOD, EISMOD=1, Mffi s i s 501, 2. 300K
FERINAME; SMOD=0, W& TAE G AR neE . "4 SMOD=0.
SMODO: T4 5 il A Rz HI67 . 4SMODO0=1, SCONZ 1% 2% ({ISMO/FEAT FH TFE (i 5%
i) Thegs 24SMODO0=0, SCONZF A7 H FISMO/FEAL A T SMOY)gE, FISM1— 2 fg
SE AT TAE T . AL SMOD0=0
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2. BITORUBE S FEESBUF

STC12C5201AD R4 5y AL ER AT 1 182 &5 47 2% (SBUF) Ik 2 99H,  Sfrag 2422 o
%%, 5 SBUFIRI3RAE 58 B KX BRI INEL,  SeSBURIERE /T 3643 Ll B Bt . 5 ANRAE 2
AR RIS FE A, IR REFER, 14ME RILa 74,

FATIBE N B B AR . RTINS ATIEME T U, £ 5 ASBUFfS 5 (MOV SBUF, A)
MR, JEEAERAA R ROR AL A4S, AT 8O s 77, HaR A AR L 4%
Wt MR TAETT NS H K “17 BERTBSHIME R AR AL T A7 4 I H AL, FHFREAT AL,

HRATIEIE MBI A A A — MR B A7 A o 757 2RO & (1 =K 8, Hofh ) 30y
. il se e, AL ar 47 d T I EEE 7 R N SR AT 2 22 i 3 SBUF H, HLEROLT ke A
SCONZF A7 4% T [IRBSAL o 41 5 ph T SM2 75 L2050 B ¥ B4 JC 2T, RBSFISBUF 1 Y 28 AR,

T2 U8 3 S B N 2 A7 RS FISBUFZE 7 2%, T BE A8 — Wi FE i 52 K B e A%
TAAEASBUFG, FALRIFAAEUSC N —ifE 5, EHURAE 2 M S T M SBUF &2 &5
B EARIOE, &AW E . SBUFLAFRAT J7 s A N 3 5 5 2k

3. BN T FERFAUXR
B A7 B AUXRIHE 28 R A5 LR -
AUXR : #BhZf7as ORAI 5-41k)
SFR name Address bit B7 B6 B5 B4 B3 B2 Bl B0
AUXR 8EH name | TOx12 | TIx12 | UART_MO0x6
TOx12: e 20 & % B AL
0, ENZR0Z4L458051 TP, 12 44,
1, SERER0 AT RAES8051 12 f5, A4
T1x12: & &% 1 B AL
0, SENTES1 BAE48051 M, 12 /3Hi;
1, SERFEE1 BT RES8051 12 1%, A
I SLUARTER 11 i I 2 LI R R R AR 28, TIx 1267 i i) DAESHIUART 5 T2 12TIR 21T T .
UART_MOx6: HAT AR O I8 (5 ol FE 1 B AL
0, UARTH MHIAEZR0ZAE S 12THISOS 1, 125040,
1, UARTH M BIRER0 B3 B AL Gt 12T 805 1 1665, 29353

4. \HLHBEE S F2SSADENFISADDR

AT ITEZHLIESE, STC12C5201AD RF . HLik B 1 MALHLHE 3 i 25 77 248 SADEN A
SADDR. J:HSADENZ ML HE I8 15 25 77 2% (Hb ik ABOH, EA7{E HO00H), SADDRE MM HE L
P S (HuhlMA9H, A AE AHO00H) .
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5. 5HR{TOPEEXHFF]IE. IPAIPH

HAT DRI SCVPAZES O T T SO VP AR AF AR LB, R T SRV r A7 A B 2R F
IE : i fevFayfrds (A Az54h)

SFR name

Address

bit

B7

B6

BS B4

B3

B2

B1

BO

IE

A8H

name

EA | ELVD

EADC ES

ET1

EX1

ETO

EXO0

EA : CPULA I i ifr, EA=1, CPUFFHUHWT, EA=0, CPUSEMETE IHb Wi,
EARAE Rl W SO VI B sl o B35 FR BT 1 2 A2 EAR i) ; LUK 2 4% v KR B
O 1 HH BT e V42 i S 2

ES: HATHH B RVFAL, ES=1, FUVFFAT S W, ES=0, ZEiEAAT W,

IPH : L e Rzl A A7 s ATz F-4k)

SFR name | Address | bit B7 B6 B5 B4 B3 B2 B1 BO
IPH B7H name | PPCAH | PLVDH |PADCH | PSH |PTI1H | PX1H | PTOH | PX0H
IP: W e izl A7 a ("I A3-4k)
SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO
1P B8H name | PPCA | PLVD | PADC | PS | PT1 | PX1 | PTO | PXO

PSH, PS: H47 L1 b Se e gz il 7 .
4PSH=0 HPS=0H}, #4711 W s A A 56 2w i (1856 2%0)
PSH=0 HPS=1K}, H47 H 19 W W EARAR e 9 i (PR 562 1)
2PSH=1 HPS=00}, & 47 11 W NE Rt 2 2% b Ik (f e 4%.2)
PSH=1 HPS=1H}, =47 1 W7k dge v £ 56 2 b i (e 56 2%.3)
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8.2 BITOILIEER

STC12C5201AD Z 41 B Fr (LI E AT 45 22 A5 40 TAEA S,  ml i S0 m FE X SCONH Y
SMO. SMI W BE A TSR, Hom1, SRS RLEE, BN KIEMBEI 75/
HAH I JF AL L ME IR AL . ERR0H, AT D E NI R A a7 2 .

8.21 HRITOTIERRN0: REHIUFFR

ERERORA, SATEEE D TAEE R BAL A 8, AT OB Ol 5 1w E
HFLUART _MOx6/AUXR.5 = O, H %R 2 ASYSclk/12. 48 AT DRER0 118 (5 3 5 B AL
UART MOx6/AUXR.5 = 1, 4Rl w2 NSYSclk/2. H 47 H 5 HRxD/P3.0%m 4N, [F]25
Akt (SHIFTCLOCK) HHTxD/P3.1%iH, ik B eshifid, (RAIresd.

BRI R IE T FE: M ENPATHE R 5 N RIBE M 2ESBUFIR A I E sh R i%, AT R
SAL I LASY Sclk/1288S Y Sclk/2(FTUART MOx6/AUXR. S 5E A& 1273 Bk & 250 45) F VR s M
RxDAE i (MARAL B AL) , RIESEh bR ETIE 717, TxDE W F B AL bkef (SHIFT-
CLOCK) . #MmES-14 “Ri%” Fim.

MEESHNGE, MR e, RiEEHHSENDA L (FHT), o FRxDRIEHHE,
[ B SO T D% B R ALkt — i (847) H¥iE ik e e i, S hilundd W ERES, HA
THREF R HSE, 2R WRIEIRES . EF IR EIRRT, LA TLEO.

P0G R o, BB G SRARERL, BIRI=0, B A7 o vrRediods i
HPIREN=18 )3 2 AT R R0 O 2 . B s OS FR J5, RxDY AR AT R AN, TxD A [R5 fik e
B . R AT R NS Y Sclk/1288S Y Sclk/2 (HIUART MOx6/AUXR. 5 & J& 1273 Sl &
25000 o LB EnEs-1H “HI” BN

P sE B — W (84 5, FEHlfE S EAL, hWHRERTPE 1", SR RrHiERE. X
PR, i AR RTIEO

TAEFRERON;, SAEOZ LB EFEHIAISM2, AR TBSA AMRBSAL .  H T ik 5 % [
€ NSYSclk/1284SYSclk/2, Tos iy 2 feft, ELHH 5 LRI B E A AP R AL ikt .

AT H AR 0 7~ 2 B o 18- 1w

7R B R a] L, R TXORIRXC il B e 23 il 7 A W SR A5 5 R B AT TI= 18RI =1, & “5R
1] “IEENUER AW, BT LI ML S A 0 A ) Bl R THE R RIE R 7, AT 0
W T SR bR EALTIERI
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INTERNAL BUS

WRITE
S;OF RxD
U ; OUTPUT FUNCTION
[ ZERO DETECTOR]
»START SHIFT
SYSclk/12
0 TX CONTROL
»{TX CLOCK  TI SEND
' SERIAL
Syseli2 —1 PORT -
INTERRUPT X
| X ciock R OUTPUT FUNCTION
AUXR.5(UART_MOx6) > RECEIVE
RX CONTROL
REN SHIFT
ﬁ:D_>START 11111110
. . INPUT FUNCTION
LOAD
SBUF
READ
SBUF
INTERNAL BUS
WRITE TO SBUF
SEND L
SHIFT |_| |_| |_| |_| |_| |_| |_| |_I— TRANSMIT
RXD(DATAOUT)\_D0____ X_ DI X D2 X D3 X D4 X D5 X D6 X D7/
TXD(SHIFT CLOCK)| | [ | | | [ | [ | [ I | I | |
I —
WRITE TO SCON(CLEAR RI)
RI | —
RECEIVE
SHIFT M1 N M M Mn Mn Mn M RECEIVE
RXD(DATA IN) o ! 122 s R ps rps rpz

TXD(SHIFT CLOCK)| | | | | | [ | [ | [ | [ | [ [

KI8-1  H AT L AR ROTS e S M S PR B
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8.2.2 BITOIL{E#5X1: 8{LUART, F4FRAJTT

YA ESCONKFISMO. SMIN “017 B, HAT N PIAE1 TAE, N84 UART
¥, —WiEENI0AL: IR, SALEHE AL ((IRALTESE) AL A 1A . BeRpR A, Biw]
T EHTHE . TxD/P3. LNKIEEE, RxD/P3. OIS B, BT NN T 5%
[IRIEHFAT

1 8-2 0 FR AT AR X1 1 Dy R 45 M v 7 TR R W s el ) B

BRI RIE SRS : BATIEERE S RIER, S AT R & TxDH o M EHLHIT—%
H “SBUF “HItE4tEshBTEERARE, B “SBUF” 5516 “17 BAREBI T
HIZEONL, FEIBAITXIEH| eI K% . KIE B I € A2 B 16 BT $ds [F 20

FEAL 27 A7 2 B B4 AN W 45 FE 36 Tx D [ k3%, EEHE K E LA WFEAN “0” fE4h . X4
BRI wmE i BB F A AL E, BREEREEM “17 , EEMAELEMEN
“O7 , XARE KM, FTXESIRuERE —RBA L, REM R REES “SEND”
PR, SRR MUE BRI kL, JFEMPWHERATI, BITI=1, A EHER P EE,

B FRROSRE . M B AL BRI R AR E A REN, BIREN=11Y, H2URES T DLIE & P s
FH165 B R KRR B 4T 220 TRxD, 440 2IRxD % M “17 — “07 BBk 5t 8
BN BN E, RS LRI E AL 160 Wi 208y, K IFFHAEZE AREAL TF 7 8% . RAL1673 40
TR 2 Al S AL A [FE D .

1677 BT B 16 RS 2 B 1 R (REAL BRI 8] ) 39 165650y, FEREALI [H] 17
8+ OIRZS HH AL I8 X Rx Dy [ FEAT RAE, Fril i 2 X UCREES “=F =" 1E, B3
WCRFEZ /D2 AR R B, CASRIE R TP, femlfett. fEehin, w8 fEA N
“0”7 (RHESP) , WEEAI TR, BEAEUWER, FEHRI17—"0"MBkAE . k)
RGN B R, NS e AL SR, FFRBCRIIERE R

PR B N R AL A7 2 A TARE N, B2 NIIFFHR AR, Hilishr” 0" # 2|
AL B AT 2R P i e I, AERXIEHI SR i J5 — KRB AL, SER— MR, 25 [R) B3 42 AR R
AN G

* RI=0;

« SM2=0EFZ I B 5 1A 1.

M FEW BB E 2, SLIMBEFRANSBUF, 1L 3 ARBS, BAIRI, BIRI=1, [°FEHLIE
R, & EIRPIRAAREFIRE L, WEIRRI MEEEE IR IEE R, BRAMHe S, Bk
ZRE UG MRXDI 1 E717 =707 IBEAS, k42 N —milfEi. BWca Rk, EmNhWfE, 5%
IGO0, BIRI=0. @M T, 478G TETEAIR, SM2EE N0,

FATEEB PR RS AT AR, A AR B RE F e I 2 B 17 A
H AT ISR I s R =25V 32 X (G I 3%/ T B8 13 H )

HTIx12 =0, EHTE81H% H 2 = SYSclk/12/( 256 - TH1);

HT1x12 = 1, SERT48 LR 2 = SYSclk / (256 - TH1)
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INTERNAL BUS

Timer 1 WRITE
Overflow TO

SBUF

ZERO DETECTOR

SMOD
=1

»{START

SHIFT paTa
TX CONTROL

+16 TXCLOCK  TI SEND
SERIAL 4_C(:I
PORT

INTERRUPT

»| +16
vSAMPLE

RX CLOCK RI LOAD —>

START BUF
RXCONTROLSHIFT

IFFH
e N
»|DETECTOR | L <L

INPUT SHIFT REG.

RxD (9 BITS)

LOAD v {SHIFT

SBUF
\/
SBUF

| |
READ
SBUF '

INTERNAL BUS

1-TO-0
TRANSITION
DETECTOR

A

Mol MMM M MM n n n [nn

WRITE TO SBUF

DATA TRANSMIT
SHIFT m_rn ffmn n T Tl
XD \ /D0 X DI X D2 X D3 X D4 X D5 X D6 X D7 Y STOP BIT
TI START BIT —
RX CLOCK
M | M | M | M | M | M M
RXD

JstartBir/ DO X DI X D2 X D3 X D4 X D5 X D6 X D7 Y

STOP BIT
RECEIVE Y311 DETECTOR SAMPLE TIMES
SHIFT 1 1 1 N 1 1 1 1 1
RI

KI8-2  H3 AT MR L Th BE A A 7 T T el A i e 1
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8.2.3 BITOTIERR2: 9fLUART, KIFEEE

HSMO. SMIBEAL 100, AT AR 2, B47 11 TAERE A2 NN Fd 7 0 i (5
UARTHER, H—WifE BB AR ARG, SAEWRAL RALAES) . I gmARh (58
O EHE) AN A5 1R o RIERS il gmFEAL (BB 20dE) HSCONH (I TBSHR ML, Al #fhi% B 18k
0, BLH AEPSWH K27 A5 R 56 A7 PAE 2 N TB8 (TBSEEL AT 1 Jy £ AL AS v (- b bk Bt bk 47
SO B ARSI AL) o R CET 25 947 2 d 25 ASCONTYRBS .. TxD/P3.14 & ik ¥ [,
RxD/P3.0 480 1, PAas X T AL AT Bl K 0%

B2 R A :

AT IR S A 20 4 R =05MOD/64 X (SYSclk 248 LA o)

IR R R S B AE S PCON T FISMODAL AT 5 B, 24SMOD=1Hf, ##£1/32 (SYSclk)
: MSMOD=0H}, ##%1/64 (SYSclk) , #iMTARSMOD NI L NG, o] W, B2 M4 R 5%
AR bR [ 1

PI8-3 A R AT B A5 A5 302 1) Th R &5 F 7 7: B A HLseie R B i I P o

1 EI8-3mr N, BRI IAHEL, BRICRr 2 R LIRS AT AN, RIEIN FHTBSER hen 4 (i 2

s BOBHRMA RSN, HoRINBEAS A IZEAMR, Halle/ SR B R i L e A A A .
AR 5 — U S5 L RN 3 2 B 2% A
* RI=0

« SM2=08# SM2=1, H H#ZIE 15 9% IR/ RB8=1.

2 FR S F I R B, AR BRI B A A7 B A A% 1 B 25 ASBUFFIRBSH, I B AL
RI=1, [AEHLERSPEGE, R FIR KGNS, TR EIRE A 25 17 2% HF i EdiE o
i &k, WAEAMRL, Tt BRFH LS, BlEs CE A6 R R D A i kAR
F8, B —hirRAGEER.

ERE2, B 45 17 5 SBUF. RBSFIRITE K .

I AFXTSCONH ISM2. TB8I 1 B LB S ML 2058, NZHLEETRAE T i,
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INTERNAL BUS

WRITE
TO
SBUF

ZERO DETECTOR

SYSclk/2

STOP BIT _SHIFT
START GEN. DATA

TX CONTROL
+16 TXCLOCK  TI SEND

SERIAL<_C(:|
PORT

INTERRUPT

(SMOD IS PCON.7) vSAMPLE %l_l

RI

1-TO-0 LOAD >
TRANSITION|—{START CLock SB
DETECTOR RX CONTROL SHIFT

1FFH
R B
= DETECTOR
s
INPUT SHIFT REG.

RxD (9 BITS)

LOAD v {SHIFT

SBUF
\/
SBUF

READ a
SBUF '

INTERNAL BUS

Mol MM M M 0 M N n n n -’

WRITE TO SBUF

Y

——|SEND ——
DATA TRANSMIT
SHIFT n n nnanon.n.n |_|I—
XD \ /D0 X D1 X'D2 X' D3 X D4 X D5 X D6 X D7 X TBS8Y STOP BIT
1| STARTBIT —
STOP BIT GEN | —
RX CLOCK
I N I N I N I N N N N
RECEIVE oo [mrrer/ Do X DI X D2 X D3 X D4 X D5 X D6 X D7 XRB8 YSTOPBIT
BIT DETECTOR SAMPLE TIMES ﬂﬂﬂ_ﬂﬂﬂ_ﬂﬂﬂ_ﬂﬂﬂ_ﬂﬂﬂ_ﬂﬂﬂ_ﬂﬂﬂ_mm_ﬂfm—
SHIFT
RI ,7

KI8-3 A3 AT AR 2 T BE 45 A 7 7 T A i B3 i 1

249



STC12C5201AD £ 51| 5 Fr HLAE 7S
8.2.4 BITOTEER3: 9IUART, SE4FRATT

HSMO. SMIPEALNTLIES, BT 0 TR S, BATEEEI AN HE 70l {5 UART
R, H—mirE BB AEGAL, MR (IRAILESL) , 1AL al gfefr (B ofr
i) FIUALAT IEAL o RIEI Al g FEAL (BEOLI 50d) tHSCONH (I TB8FRfit, m# {4 B N 180, BX
F B PSW A K ZF AR R 56 A7 PAE 2 N TBS (TBSEE vl /F 2 WLl (5 A i ik Bedabn 47, AT
REE ) FF RIS AT) o B S o4 B 24 ASCONIKRBS. TxD/P3.1 4 K i%¥%i 1, RxD/P3.0
N 1T, A4 AR AT B Rk
A3 N

FATIB ARSI PAF A =2""/32 X GEIN &%/ TH B0 8% 1) 3k H 2)

MT1x12 = OFF, ERTEF1AI% H 3R = SYSclk/12/( 256 - THI);

MTIx12 = 1}, E R 2 1A% H 2 = SYSclk / ( 256 - THI1)

A O, BEASFIRE AL, R AT X R B A RS 1 B AT I R R i
B, RWAER.

KI8-4 2 HR AT I TAERE 3 1 T RE 45 b 7 2 T R FL il ik it v T o

HHE8-4 ] %1, AE3AIBECIAHEL, BRAIERT HTB8HE AL ZS #2012 A7 78 2R O B AL AN [F] b
HAR DR s M HEAME, HEU RIBERE TR R P A A H .

PRI S PRI 5E — i S5 06 20 R B A2 R 81 25

« RI=0

« SM2=08# SM2=1, Ff H B 2155 9% A RB8=1.

2 LIRS A R R, AR BRI RS AL B AT A £ s 25 ASBUFMIRB8H, JfE A7
RI=1, [ EHLERPWAEE, R BB FAE — DAL, NIRRT 27 A7 48 TR s 6
BomER, HAEMRI. Lw ERZMEH LS, B )CE B iR I Rx D3 N\ it 11 1) B A%
SR, BT i AGER.

7R3, BRUl R s 1k 5 SBUF. RBSFIRIE K o

T AR SCONF ISM2. TBSHIBEE LLAGBEE N2, N2 UBEREE T 7 E.
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INTERNAL BUS

TIMER 1 WRITE
OVERFLOW TO
SBUF
SMOD
TX CONTROL
=16 TXCLOCK  TI SEND
SERIAL <_G:I
PORT
INTERRUPT
p( +16
\ SAMPLE
1-TO-0 RX CLOCK RI %8{?1]:)_>
TRANSITION >
DETECTOR START RX CONTROL gjipr
1FFH
I_LU_I L]
|DETECTOR| L 4
INPUT SHIFT REG.
RxD (9 BITS)
LOAD A sHIFT |
SBUF '
7
SBUF
| |
READ
SBUF '
Vz
INTERNAL BUS
TX
_ MNerock ] M | M | M | M | M | M
[ WRITE TO SBUF
——|SEND —
DATA TRANSMIT
SHIFT m _n mnn frmn fmqm 1mn n
XD \ / D0 X DI X D2 X D3 X D4 X D5 X D6 X D7 _X_TB8) STOP BIT
11 STARTBIT
STOP BIT GEN |
RXCLOCK <16 RESET
1 1 | 1 | 1 | 1 N
RXD
RECEIVE |STARTBIT/ DO X D1 X D2 X D3 X D4 X D5 X D6 X D7 XRBS )’STOPBIT
BIT DETECTOR SAMPLE TIMES
SHIFT m_n n _n o m n n ™m0
RI
KI8-4 HiAT M3 Tl A 4 e/ = B e 43y ik i 1y
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8.3 RITHERRIFENKE
STC12C5201AD R F1 5 1 ML AR AT 38 AS F SR R B AT TAEB A 5, X T TAERE
O R2, HH %5 RGN M IZESYScIkHIPCONH (1 4% R ik B A7 SMODA 5%, Mkl
M3 HI R R 5 SYSCIkMIPCONALA KA, 1058 I 88/ B de LI B A ¢ I8 € I 48
SR B E, TR B, BT DU R RS 2 v AR i .
HFATIE G0, HPERRRE KRG BIIZESY Sclkf % .
24 R OB A5 3 E X BALUART MOX6/AUXR.5 = O, L4 %R = SYSclk/12.
5 RO 3845 3 B W B ALUART MOX6/AUXR.5 = 10, H % = SYSclk/2.
— HSYSclki & HUART _MOx6/AUXR.5% B4, #4738 45 AR R0 I iR Ry 22 3] e A

HATIEAS TAERIR2, HPRFZ R 5SYSclkfi K4, i 5SMOD A XK.
HEEARIEAN: FATME B A 2P R 3=25MP/64 X (SYSclk & 4t L AE T 4hAi%)
2SMOD=1/}, JHFF=2/64(SYSclk)=1/32(SYSclk);

Y SMOD=0, JHRFZE=1/64(SYSclk).

SYSclkit € &, A% E PCONT ISMODAL, Wk FEM A Re 2. FTLL, X Pt
AIBRF R B E

AT EEBIEIAIZ, R n AR 1

B, 3R 2R=25M0D/32 X (5 B 38 /UT 42 110 H 2%6)
MT1x12 = 0FF, &A% 1A% H 2 = SYSclk/12/( 256 - TH1);
MT1x12 = 1, B I 2% LA 2 = SYSclk / (256 - TH1)

X E AT RS LR, o] RIEHUEREA R R R R . fESEBR N R 2 ik HR AT
BB AT S, AR, kB, AR T e B 8/ H s 1 R 7 E . SMOD
FIERE, R RS T EHAT N HIFE A 5T SLHISMOD=0541;

MOV  PCON, #00H ; iSMOD=0
MOV  PCON, #80H ; fiSMOD=1

SMOD A 15 H i I 4% i % A7 45 PCON ) di iy — A, A 3% 57 F) L A i B IS AR 40 SI B 7 2 1
SE o
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REBEPRER, CEAE T E B AT LR R . NI AU S e /B ES 1

SE I 28/ B8 I3 Y R0 SOR: B IA] (FD) P e I /T 328 1 Rl odis e i v, BilE
B 28/ B8 1R H R =g B 28/ 08 L s IR B D .

STCI12C5201AD R 5 B LA BN e I 2%/ 8 8s, R e i 8%/ 388 1 g 4Fh TAE 5 2K,
T 36 FH 5 I A B8 11 TAE T R2 (8O A ShE ) VR N R R s

W EN AT TET e B=0m TIET 2 (8L EZNESE) , TLIRTHEH A K
H T SYScIkZ 1243 BB A 435 (FH T 1x 12/AUXR. 67 58 A2 1243 #5243 40) k. 24 T1x12/
AUXR.6=0Ff, B AP TAEAEI2TAR, TLIATHEGR A K B T SYSclkZ 12 S ikt 24
T1x12/AUXR. 6=18F, PR ML TAEZE LTI, TL1AITHEE N SR 1 T-SYSc kAN Z i 4355 1 ik v«
AL, SERT AT EES 1% R 5 SY Sclk [ Zh B AEENA 55, SYSclkillk K, 4 HLENE A,
T AR R . B MN=FFN, WJRERS— N80 RI v tH— ok OBR1E O 5 #N=00H,
M bE256 NI P A Y — Rk 24SYSclk=6MHz H.T1x12/AUXR.6=0F, — N4 R2pus,
#SYSclk=6MHzHT1x12/AUXR.6=1f, —AK#1Z1°80.167us (PR126%) « SYSclk=12MHzH.
T1x12/AUXR.6=01F, J—/NIf4f A 1ps, 24SYSclk=6MHz HT1x12/AUXR.6=1, — 4%
790.083ps (PR124F%5) o XTI HLT,
MT1x12/AUXR. 608, 5@ BF 8%/ T 45088 it H— R BT (R [A) Ry (2°—N) X 12 4= (2°—N) X 12X

SYSclk

SET1X12/AUNR. 6=, RERA8/ 008 L3 th— R AR I I g (2P—N) X 1A= (2—N) X SY;clk
T RAGERT 23T BB R0 kg, BR
HT1x12/AUXR. 6=00F, 5 B4/ 508 1% H 2R =SYSclk/12 X (28—N) (/)
MT1x12/AUXR. 6=1HF, & 28/ H088 103 H =S YSclk X (28—N) (JXK/F))
A AFSYSclk N RGRBIAIE, NP N 8] 5 £

AR, R B AT HER OE R R i Rt — . IR AR TAE 7 A SRS e R R 1
A FAAFTT KT A EA R, NEUETEE AR, Hit8or R 2. I LOE N 48
S TAE T 2 m 1,

#%:  T1x12/AUXR. 6=0, SYSclk=6MHz, N=FFH,
SE I BT BB L T AR T 07 20085 2% 6 X 1087/ {12X (256—255)} = 0.5 X 10° (R/FD) ;
#%: T1x12/AUXR. 6=0, SYSclk=12MHz, N=FFH,
SE TSR/ TAET 7 22005 % = 1X 108 QRAD)
#: T1x12/AUXR. 6=0, SYSclk=12MHz, N=00H,
SER BT EES L TAET 2K R = 12X 10912 X 25623906 (IR/F)

#%:  T1x12/AUXR. 6=1, SYSclk=6MHz, N=FFH,
SE I AT AE 1 AT 77 30203 H %66 X 10% (256 —255) = 6 X 10° (/D) +
#: T1x12/AUXR. 6=1, SYSclk=12MHz, N=00H,
SE AT TAET 7 S2005 5 = 12X 109256 = 46875 (IR/FP)
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R AR R RS e B AT R % S Al R
W RSEN ST 1SS R (T1x12/AUXR. 6=0)

. B G I g % ERT 281
A RAMEIE | smop | ‘
(MHz) T | | EEEANE

R0 MAX: IM 12 X X X X

FE2 MAX: 375K | 12 1 X X X

T3 625K | 12 1 0 2 FFH
190K | 11.059 1 0 2 FDH
9.6K 11.059 0 0 2 FDH
48K 11059 0 0 2 FAH
5K 11059 0 0 2 F4H
: 11.059 0 0 2 F8H
1.2K 11986 0 0 2 1DH
1375 [6 0 0 2 72H
110
o |12 0 0 1 FFFBH

BB BRIV IA AL FE 7 BLan R

MOV TMOD, #20H s WHEENSEATEEER . T/ERFR2

MOV THI, #X XH 3 WEER N

MOV TLI, #X XH ;

SETB TRI s JABNER BT BRI

MOV PCON,  #30H ;. W ESMOD=1

MOV SCON,  #50H ; WEPRITEE U

PAT ERFEFFBOG, RTS8 Bt & I 2%/ 208 134 7 0 & A A7 3845 1 A 5 S0y
R BLE .
T A Al AR B BB R R E 2, RN, A — kiR,
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8.4 BITORNIRIER

1. CEEF:

/* %)
/* ——JEH/RSTC 1T R A WL AT 1 EE (8-bit/9-bit) —---mmmemmeemmm */
P TR o P S 3035 4931 ALy —eemoreeemmreeeeere e w
P AR TP TP O P T STCRY Y B oo 5

/* */

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

typedef unsigned char BYTE;

typedef unsigned int WORD;
#define FOSC  18432000L //System frequency
#define BAUD 9600 //UART baudrate

/*Define UART parity mode*/

#define NONE PARITY 0 //None parity
#define ODD_PARITY 1 //0dd parity
#define EVEN PARITY 2 //Even parity
#define MARK PARITY 3 //Mark parity
#define SPACE PARITY 4 //Space parity
#define PARITYBIT EVEN PARITY //Testing even parity
sbit bit9 = P22; //P2.2 show UART data bit9
bit busy;
void SendData(BYTE dat);
void SendString(char *s);
void main()
{
#f (PARITYBIT == NONE_PARITY)
SCON = 0x50; //8-bit variable UART
#elif (PARITYBIT == ODD_PARITY) || (PARITYBIT == EVEN_PARITY) || (PARITYBIT == MARK PARITY)
SCON = 0xda; //9-bit variable UART, parity bit initial to 1
#elif (PARITYBIT == SPACE_PARITY)
SCON = 0xd5; //9-bit variable UART, parity bit initial to 0
#endif
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H
/*

TMOD = 0x20;

THI =TL1 =-(FOSC/12/32/BAUD);
TR1 =1,

ES =1;

EA =1;

//Set Timerl as 8-bit auto reload mode
//Set auto-reload vaule

//Timerl start run

//Enable UART interrupt

//Open master interrupt switch

SendString("STC12C5201 AD\r\nUart Test !\r\n");

while(1);

UART interrupt service routine

*/

void Uart_Isr() interrupt 4 using 1

{

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

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

*/

void SendData(BYTE dat)

{

while (busy);

ACC = dat;

if (P)

{

#if (PARITYBIT == ODD_PARITY)
TB8=0;

#elif (PARITYBIT == EVEN_PARITY)
TB8 =1;

#endif

}

//Clear receive interrupt flag
//PO show UART data
//P2.2 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
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else
{
#if (PARITYBIT == ODD_PARITY)
TB8=1; //Set parity bit to 1
#elif (PARITYBIT == EVEN_PARITY)
TB8 =0; //Set parity bit to 0
#endif
}
busy = 1;
SBUF = ACC; //Send data to UART buffer
H
/*
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
H
H
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2. ICYmizFr:

/* */
/¥ - JH7RSTC 1T RH)H 5 HLEAT 1T HE (8-bit/9-bit) —--mmmmmmmeemem */
e 2E R ST G L 1) LT I — ¥
g i T e & T A ROl 1S g e— J

/* */

;/*Define UART parity mode*/

#define NONE PARITY 0 //None parity
#define ODD PARITY 1 //0dd parity
#define EVEN_PARITY 2 //Even parity
#define MARK PARITY 3 //Mark parity
#define SPACE PARITY 4 //Space parity
#define PARITYBIT EVEN PARITY //Testing even parity
BUSY BIT 20H.0 stransmit busy flag
ORG 0000H
LIMP  MAIN
ORG 0023H
LIMP  UART ISR
ORG 0100H
MAIN:
CLR BUSY
CLR EA
MOV  SP, #3FH
#f (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, #0D5H ;9-bit variable UART, parity bit initial to 0

#endif

s
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MOV TMOD, #20H
MOV A, #0FBH
MOV THI, A
MOV  TLI, A
SETB  TRI
SETB ES
SETB EA
MOV DPTR, #TESTSTR
LCALL SENDSTRING
SIMP  §
TESTSTR: ;Test string
DB "STC12C5201AD Uart Test !",
/*
;UART?2 interrupt service routine
; */
UART ISR:
PUSH ACC
PUSH PSW
JNB RI, CHECKTI
CLR RI
MOV PO, SBUF
MOV  C, RBS8
MOV P22, C
CHECKTTI:
JNB TI, ISR_EXIT
CLR TI
CLR BUSY
ISR_EXIT:
POP PSW
POP ACC
RETI
%
;Send a byte data to UART
;Input: ACC (data to be sent)
;Output:None
; ¥/
SENDDATA:
JB BUSY, §
MOV  ACC, A
JNB P, EVENIINACC

;Set Timerl as 8-bit auto reload mode
;256-18432000/12/32/9600
;Set auto-reload vaule

;Timer] start run
;Enable UART interrupt
;Open master interrupt switch

;Load string address to DPTR
;Send string

0DH,0AH,0

;Check RI bit
;Clear RI bit
;PO show UART data

;P2.2 show parity bit

;Check S2T1I bit
;Clear S2TI bit
;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
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ODDIINACC:

#if (PARITYBIT == ODD_PARITY)
CLR TBS8

#elif (PARITYBIT == EVEN_PARITY)
SETB  TBS

#endif
SIMP  PARITYBITOK

EVENIINACC:

#if (PARITYBIT == ODD_PARITY)
SETB  TBS

#elif (PARITYBIT == EVEN_PARITY)
CLR TBS8

#endif

PARITYBITOK:
SETB  BUSY
MOV  SBUF, A
RET

/*

;Send a string to UART

;Input: DPTR (address of string)
;Output:None

; */
SENDSTRING:
CLR A
MOVC A, @A+DPTR
iZ STRINGEND
INC  DPTR

LCALL SENDDATA

SIMP  SENDSTRING
STRINGEND:

RET

END

;Set parity bit to 0

;Set parity bit to 1

;Set parity bit to 1
;Set parity bit to 0
;Parity bit set completed

;Send data to UART buffer

;Get current char

;Check the end of the string
;increment string ptr

;Send current char

;Check next
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8.8 WM&

STC12C5201AD Z 51 5 F HLA Ef AT 388 45 AR 40 08 FH ] 43 M XL {5 Al 2 HLsAS B Fh . T
e H N LIEAE

RS0 NH RGHEER T, FPBEAT0 & 470 H H#EMIE (TXD—RXD, RXD—
TXD, GND—GND—#) , BIaJsZELXALE . AT HEINEFES, #bi@E & EETHT,
AR FIRS—232CERS—422, RS—485FrAEHAT XALIEAS, WIS REt 2 [HRH—HEREH
A, P IEE & IR T, S EAE S .

TxD RxD
8051 RxD TxD 8051
GND GND
1

SRS R, 15X L ATE M A RAL R ARES P o Bl
{516 A UUBL 25 A B “HML” SR s

S 15 0077 23 2400 B R I T %, % RGBS Y Sclk=6MHz, LR L5, 21
PR . USRS, e R % — RIS S (it “06H” ), LI ZALE
TR LLBCRUR: 2B B (S s, A R BRI, IR “00H” JERRIEE S,
TR “0SH” FRRERREBICEIR, ; FHLRAAEBRKREI ZHMEES “00H” B4 %
TEAE AN BB AR B8 P I N BB — RIE L 20, BIREEI Z LRI S, HEI 2 HLFE
Peic. HREHUR 0 R

| %m | B | sam2 | s | - | ¥dEn | Bksea |

FAHm: FHLI LWL AR AN

Kl 1~ Hcin: U I LR % Hn i ACR

ZOREIAT: AF T, HER1. . HEn X+ 1) ADTAT RIS AR 2.

ZHURIE BRI RN 057 BB B M B A 75 TE A . o B E i FRL I %
“OFH™{& %5, 75 ] [F 52 “FOH™5 5o HUHLI A 72 BRI B Z LR B “OFH” {55 A4 B 58 BRI AT
%, RIEW PR, kAR, E RN

ARFEFEEER, T “PiL” WEMA—RE, HREF. 207 EAET L EMRE
SR, DA L8 1 AN Al IR ) 5 T S0

STCI12C5201 AD &5 LI AT IR, AT Bk A Ak, nl R A B 3 k.
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(D AT AXHLIEAE ARz

OF PR TRFFB
TEOSF PRI TR PR AE A

IR

v
Hihk 354 DPTR, K48
R7, FZ56 2547 4sR6 B YA

»

v
B {5 5 06H

L AL

PR IERE N
(a) WHPRWE: EHENZR/EEIERBER. TEFR2, HEEHE3H, SMOD=1. ¥

e K2400 (BL/FP)

(b) BITHEERE: FPBRETRL, AT

(c) WERAMAI TAERFA788 R E: 3IHMSOH SLAA R IZ M BIR B s bk, 2FHEA JTAZ K
RILMBIEHAE: R6N B IR 78S .
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LR IE IR TG B
START:

MOV  TMOD,

MOV  THI,

MOV  TLI,

MOV  SCON,

MOV  PCON,

SETB  TRI
ST-RAM:

MOV  DPH,

MOV  DPL,

MOV  R7,

MOV  R6,
TX-ACK:

MOV A,

MOV  SBUF,
WAIT1:

JBC  TI,

SIMP  WAITI
RX-YES:

JBC R,

SIMP  RX-YES
NEXTI:

MOV A,

CINE A,
TX-BYT:

MOV A,

MOV  SBUF,

ADD A,

MOV  R6,
WAIT2:

JBC T,

JMP  WAIT2
TX-NES:

MOVX A,

MOV  SBUF,

ADD A,

MOV  R6,

INC  DPTR

#20H
#0F3H
#0F3H
#50H
#80H

31H
30H
2FH
#00H

#06H

RX-YES

NEXTI

SBUF
#00H,

5

TX-ACK ;

BCEE NS AT B DER . TAET5 2

T E I U 2

$OIE
1% B SMOD=1
Ja Bl i)

W B AN RAMEIE e 4
DPTRAIME
AL AR H %R T
RN ZF A7 AR ROIHO0

}E%HWLH%% “06H”

SEFERILFENIE S
AR A% SEHEWATIL

AW LRI S
RN EAE S, WA

PRI T IEA

AW “00H” , 5 M H AP {E 5

}E%ﬁﬁ%ﬁn

}%ﬁﬁﬁ%
MANERRAMEU A 32 5045
RIEH AR

DPTRIBE N1
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WAIT3:
JBC TI, NEXT?2 s FIWT— B E R % S
SIMP  WAIT3 s R RIESE
NEXT2:
DINZ R7, TX-NES ;IR IE A A5 R
TX-SUM:
MOV A, R6 s RIERINFIZ AL
MOV  SBUF, A
WAIT4
JBCTI, RX-0FH ; }
SIMP  WAIT4
RX-0FH:
JBC R, IF-0FH }
SJMP  RX-0FH SRR AL B E S
IF-0FH:
MOV A, SBUF; ;
CINE A, #OFH, ST-RAM ; ) Jllbif& 42 5 06, 75 0 3 k%
RET ; IRA
NI TR F B
FRCRE 7 B ) v L

(a) VAR EEVIGN: FRIERT;
(b)  HATIEEVISGE: FIRIERT;
(c) HHBEE:
PMEBRAM 31H. 30HHL 70 A7 B ISCE A G2 i [X 1 il
R7T— 3R Z A7 4%
R6—— RN ZF 1745
() FHEHPLEZES: “OFH” NEWIER, “FOH” MfEikH, “00H” AFEZIC
i, “OSH” NE AN
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NED LS BT AR TR R A

e, TG |

¢<

| e e rav|

A4

HhhikFEFDPTRIBIE
R A7 A0

N
v
I F L[] 326 15H

\ 4

BRI 5

F06H?

fia) UL I3 00H

PR I Z

BT RE P i H:

TART:
MOV
MOV

MOV
SETB

MOV

MOV
ST-RAM:
MOV

MOV
MOV

TMOD, #20H
THI, #OF3H
TLI1, #0F3H
TR1

SCON, #50H
PCON, #80H
DPH, 31H
DPL, 30H
R6, #00H

!

HotEFREIDPTRNL

Bl e 2
Y

el

AL IERG ?
N

Iia) FE L[] 3% FOH

I FHBL AT 12 0FH

;}%Wﬁﬁ@ﬁﬁﬁﬁ
s JABIER ST R
B AT E T, SRR

SMOD & 13/

;| EDPTRH Huhik:
3 BN A7 a0
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RX-ACK:

JBC

SIMP
IF-06H:

MOV

CINEA
TX-00H:

MOV

MOV
WAIT1:

JBC

SIMP
TX-05H:

MOV

MOV
WAIT2:

JBC

SIMP
HAVE]:

LIMP
RX-BYS:

IJBC

SIMP
HAVE2:

MOV

MOV

MOV
RX-NES:

JBC

SIMP
HAVE3:

MOV

MOVX

INC

ADD

MOV
DINZ

RI, IF-06H
RX-ACK
A, SBUF

#06H, TX-05H

A, #00H
SBUF, A

TI, RX-BYS
WAITI

A, #05H
SBUF, A

TI, HAVEI1
WAIT2

RX-ACK

RI, HAVE2
RX-BYS

A, SBUF
R7, A

R6, A

RI, HAVE3
RX-NES

A, SBUF
@DPTR, A
DPTR

A, R6

R6, A

R7, RX-NES

s BRI 5
s SERFEOEIE

I EEETIN
TR R 7

. }[ﬂEﬁmﬁ% “O0H” , [l

; [RHLAIE “05H” 1Y
. RIEWES

s PRIRFRUES, 3R [a] SEE Sy

s SRRSO A 2L

s HRSAHWOERT,R6

: }%qwﬁmﬁ

s FCEN AR A AN SMERAM

TR I

. FUER B B
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RX-SUM:

JBC RI, HAVE4

SIMP  RX-SUM ;}”%%W&&ﬁ
HAVE4:

MOV A, SBUF ;

CINE A, R6, TX-ERR ; } Wt 75 IR
TX-RIT:

MOV A, #OFH ;

MOV  SBUF, A ;}m%m&%%WE%E%
WAIT3:

JBC I, GOOD

SIMP  WAIT3 }%“%
TX-ERR:

MOV A, #OFOH s A RNUKRIE B ARG S

MOV  SBUF, A
WAIT4:

JBC TI, AGAIN s SRR SE

SIMP  WAIT4
AGAIN:

LIMP  ST-RAM s AR [EEET AR
GOOD:

RET s AR IERRIR ]

(2) T OO LIE LS R AE 24451

IR ZNHIZE, XALEAE X5 8 — 75 2K H A b 75 X LA @ 5 2% . B FSTC-
12C5201AD & 41 ¥/ HLA B 473815 & T, Ha b 240 LRt —A b e N Dbk, At
PASEFR b e W AT A W AR S5 A, BRI/ R I8 3 AT 25 B SR A b, o 2 A BT 32 AL 5 A
TEREYEE R W, G N E N, 220 b IR S5 A B T N6 R )
AR S5AE 7 AT Ab 3

XE, fEUL BRI SCNE], B CRIERD AR ERTRUERE (WS , 207 R
W) 24 FH PR B —2 ) 5 AT 8 .

TEFR WIS R, 75 B =AM AR A W BT BRI 145 JE A2 R 5 508 2 F i A
H, REIREZRIG, T ER: NERAM32HS G SR A S 22, 33HE T AR
IS RIZF (75, frHUhE7FH. 7EH. 7DHAFRENT .
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ZALERSTH B 55 R P47
R P TT 3C,  BAE R rh 2 HEE I AT R SR ATIE R ARG AR Y . A PR B A7 AT A
FERAM & LIk AB 5 E AR PP P e

TR
ORG  0000H
AIMP  START s HE TR
ORG  0023H
LIMP  SERVE s IR S AL
START:
MOV  TMOD, #20H s ESCER ZEATHES et TAETR2
MOV  THI, #0F3H ;
MOV  TLI,  #0F3H ; }&E?ﬂz%ﬁﬁﬂooﬁ/@
MOV  SCON, #50H s WEBATEGEAL, vk
MOV  PCON, #80H ; W ESMOD=1
SETB  TRI ; JABER AR
SETB  7FH .
SETB  7EH ; WHEARENAL
SETB  7DH ;
MOV  31H, #I0H s RO U EEE A2 T AMTRAMIT)
MOV 30H, #00H 3 }@&ﬁﬂﬁhﬁmom
MOV  33H, #00H s BRI ELITEIEO
SETB EA ; }
SETB ES ;) JFhi
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Hh TR 55 R«
SERVE:
CLR
CLR
PUSH
PUSH
PUSH
JB
JB
B
RXSUM:
MOV
CINE
TXRI:
MOV
MOV
WAIT1:
INB
CLR
SIMP
TXERR:
MOV
MOV
WAIT2:
INB
CLR
SIMP
RXACK:
MOV
XRL
Iz
TXNACK:
MOV
MOV

EA

DPH
DPL

7FH,
7EH,
7DH,

A, 33H,

SBUF,

TI,
TI
AGAIN

SBUF,

TI,
TI
AGAIN

SBUF,

RXACK
RXBYS
RXDATA

SBUF

#OFH

A

WAITI

#O0FOH

WAIT2

SBUF
#06H

#05H
A

s Pl

TXERR

5 KA
s TBBRARYCT BT SR AR S

7R

fI D A
M o

fI FD RO
S
i
¥
&
i

s PR AR IR AN
o FIWT A R 1 IR

LSRRI
BRI R AT
g

s SRR TEER
s IRBRAIE A BrE R AR &
s FORACH

s AIWOR AP (E S “06H”
B AL
: el A TXREE

“OSH” , ELRE Y

;}ﬁmME%%&E%%%“ww’

;:}ﬁ$mﬁ%%W$%%%“mw’

s RIS S, A LA
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WAIT3:
INB
CLR
SIMP
TXREE:
MOV
MOV
WAIT4:
INB
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
TI

RETURN

A, #00H
SBUF, A

TI, WAIT4
TI

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

R RIE G

s BRI A

s RYCEI MRS S, ik “00H”
 RUCEI R RIS S, ik “00H”

; SRPRIETERE

: BT

s VBRI FR &

: HARSE I A0

s BB
s AEA32HHIG

TR R NN

. TERAUR O
L

BB AP A b FR T

. TERCHE
. MRS HERAM
S E

;}ﬁﬁﬂm%ﬁﬁ

TR R INAN

TN B e
BRI
. EEE L AT
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AGAIN:
SETB
SETB
SETB
MOV
MOV
MOV

RETURN:
POP
POP
POP
SETB
RETI

7FH
7EH
7DH
33H,
31H,

30H,

DPL
DPH
EA

#00H
#10H

#00H

s W bniEAL
; RINAIERITIEO

;}WE%W&%%WB%%%

: IRE I

. SRl
iR

LIRS R, ORGAREFBULMIE S, EREFILGI, & R g fe Fr Ul W% 7 B

R aG L .

FESTBRRI IR S RS, T ELR P VMO I3 B2 A7 5 B e, R
BB, DMRER{E 0 ER PR
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8.9 ZHlAfE

R Z LN ARG, TEL SHOTEIE LIE. STC12C5201AD & 415 HLA &
171845 7 2 A3 B A ZHUBEE ThRE, WS A4 UEME R4t FEDNEX T FE MR
ZHLIES KRG R EEHEA .

TxD

8051 RxD /Y 1 2

\ 4 \ 4 Y
TxD RxD TxD RxD TxD RxD

8051 8051 8051

EEDy— G ENAILE AL 20 T2 PUEAE RS ENATS5E— S MHLEME, A
WL ) B A e 50 5 1 8 K

(1) ZHIEME R FEA JE B

EZHBEE RS, NEIETHL (K% 52 GNP B ZIRIRERTSEEE, H4Til
{5 AR AREFT. MCS-51 R 51 B 5 HLK B 4738 15 15 #1) 25 A7 23 SCONH & 2 HLIE 15 i B 41
SM2. MFEFWESM2=1, BITEETETHFR2EARS, KiEHEE TSI E UX AT R
IR R (TB8=1) EREIEMT (TB8=0) , HEWUmET X FIRBSFTIRM: 2SM2=1,
W EIRBS=1, RN NPEIY Mk ii, H5iZMmi N 2528 NSBUFH, FFEAIRI=1, [RICPUIERH
Wr, BEATHBREPEIYALEE, ARBS=0NEUE W, A FHER, BIHKEBHEFR. £SM2=0, NUT
WA kA S R i U, B AIRI=1, HCPUIERIr, %l 2% NSBUF. #EikJEH
H, WSl LA

T EEBMHLRZHEE RS, MHLEHEEE A0, 1, 2, -+, n. THEBHEEREED
T

O BEWMIHLEISM2=1, 4T REfibht ek .

@ FHLE SR ERE b E S, K TBSRE N1, URRRIEN L MRk,

@ FrA M ML R oy bk i, & R R B AR IY ) bk S AP B bk AR B
B BRSNS, WA S MHL, TEBRSM2=0, #ERERMNENRENEEN, EE4
BRI e A EEBOAASE, WPONAEFHEMNL, (E4ERESM2=1RZE, XtEH 5K R KB FEMIA
TRRER, BRI S R EHE il )y 25 A58 NSBUF, ANEAfL, RI=0, Aep=ddilfiigRk, EE#HIH-
N1k
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@ FHAERIETEIFI RIS, B RKIE—IE AR M, HAm

TB8=0, VAR AEIEM.

® M EHLER MNLEAS B[] T A PRy Hhk b, S HAh AL, Rk

B FHER MMLE S b 19 50 = ALE S I7 oAb ABLE , PR HSM2=1, St HJ5 EHRIE M EHE
WA T B IR .

R IR I PR A R S

(2) ZHLIEF R R

BT S ATEERAE G HE 6% B &M KRG M #HAT(E 1%

I A T B I 1R300 £ R ] e F e 205, (NS MV AT, PhSCER™ % 58
B, ANFEFEEEER, RN EBAMEE. EZPEERSGHES BN HERSZ, HINE
HAR e X B ZS LA AE —BEWT .

FEEFENRZHERE RS, RUBCE2556 AL, & MAHLAIHEES 3 900H~FEH.

© ZEMAFFOY 2 MAPLEER &, 2B AP ESM2=DIRF, MR ERICENLRH
Hwpay,

@ FHAMMNIIBRLI TR BN SR ISR IE I i, B F- 0k 19 MALIEDE AL hE
ML, ZAFMHEFST S EHLE R SRR ML R I G A, SRR KL 5 A
L FEREDEARPLAPRAS, #H EVAWOIRSIESR, EHEITFG R E SR b, K
16 B (0 B8 — iU AR AR H B

® 21w EHRIERIMLTFN:
00H: ZE3R MHLERUSCELHE B 5
01H: ZER ML R IEEHE B ;

HAth: B4
@ MHLHPRES T XL 8 M-
B7 B6 B5 B4 B3 B2 Bl BO

ERR 0 0 0 0 0 TRDY RRDY

EX:  HERR=1, MM EITEER L
#TRDY=1, MHLRIEAER L
FRRDY=1, MALEIHE R 4

© Hfth: e HE S,

273



STC12C5201AD £ 51| 5 Fr HLAE 7S

(3) BFF2H

FE S bR BT P AR S R AR R, RESEREE — 2 E R U A BRI E R, W
Z AR Wz i 5 3, (ERE e R B PR s 32l 2 SR A R P i 1 ) L M . SR
2o FE R BT . 3% BLAL LA W 1 7 SO 61 ] B4R E— ML 8] — S — @5 8K A

© EWUKIERF

2N ERR B A7 TR Y FRAMA BB ik 95 1H, B Pk B AT 5 0H B
JeH, ARBGERTIIRIMGI . SO EERM TR, A (E B AE ) th P W Ik 55 R P 58
B HENTEKIEN, ERRGETRFRRMAIZ S, BRLRE ERFRENIT. R 6
LPSW « SEIFOAR S AL HRZS B AT &0TE HodE 2 B K& 58 .

ZOREHUF#S MM R, AR 5572 7 1 F AR 5 A7 A7 42 X 1RO~R7

TR IEFE T 5

ORG  0000H

AJMP  MAIN ; R

ORG  0023H s KIETPWRSIEF AN

LIMP  SERVE s B RS AR
MAIN: . . . ... ; FREF

ORG  1000H ; REBEFEFAH
TXCALL:

MOV  TMOD, #0H s WEENSHEER e, 52

MOV  THI, #0F3H  BCEIRAREFE 240007 /70

MOV  TLI1,  #OF3H ; BAZSMOD

MOV  PCON, #80H ;

SETB  TRI s JABER AR

MOV  SCON, #0DSH ; AT A8, oI, TB8=1

SETB  EA ;IR

CLR  ES s 2RI ERATIEAS Pk
TXADDR:

MOV  SBUF, #05H s RIEWFIY AL HE
WAITI:

JNB TI, WAITI1 ; SRERIETERE

CLR TI s B RIE TS RbR &
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RXADDR:
INB
CLR
MOV
CINE
CLR
CLR
MOV
MOV
INC
SETB

SERVE:
CLR
PUSH

PUSH
CLR

SETB
TXDATA:

MOV
WAIT2:

INB

CLR

INC

DINZ

SETB

CLR
RETURN:

POP

POP
RETI

RI,
TI

A,
TB8
PSW.5
08H,
0CH,
0CH
ES

TI
PSW

RS1
RSO

SBUF,

TI,

TI

RO

R4,
PSW.5
ES

A
PSW

RXADDR

SBUF
#05H, TXADDR

#50H
50H

@RO

WAIT2

RETURN

s SR LI B AL

s B P SR bR &

s BEELAHLIEZ I A L
 JUWEI LRSS, A EE
. HHEARTT, EAITBS=0, & K EdhE
+ HAIFO=045 A7

s RIEEHEIREFEEHERO

; HEYLK A IRRA

s HIEYLK N

; FOVFHRATIEAE R b

;IR R

3 PWTIRS T B, JE TP WE SRARETI
; } IR
;:}ﬁﬁiﬁ%ﬁ%BI

3 RIBEHRYK T s

s BfERIEEEE

; EAITI=0

; HbhEFRER N

s BRHR Rk SE, HRIE]

s CRIESTEEENFO=1
s RHERAT AT

; } R

s IR[E]
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@OMFLIZRRE P
FEHUSIE R RE A IE, AT ML, 25 A P ASH Ltk B A A i [m] 5 5
AHUthE, WEEAH I IESS EHUEARE, FFIFIRE T NUAE R (B BRAC BEWT, R A7 TR
T HHRAMIFI60H L TT T, S HE HU I B W7 TR T 6 THON B Ml ) Y BERAMUR T, R
IR IEM20-0H. 20- IHALAEARE AL, FISRABTE S R bt . Bl S K R 2 il 11 7
2FH. 2EHM A 7711 80 47 O3 7 1 B i B4 £ #5SAPLEGSRICRE Pt ), 2

e
#5 DAL WORE PP i 5
ORG  0000H
AJMP  START s HBERFER
ORG  0023H
LIMP  SERVE s MR IB N 1 iR 55 A2
ORG  0100H
START:
MOV  TMOD, #20H s EREFE: WIIGWARY, WEER
MOV  THI, #0F3H s e/ THEER ERT . TR A2, W
MOV  TLI,  #0F3H s B 240007 /R0 1A S HIME
MOV  PCON, #80H ; E{7SMOD
MOV  SCON, #0FOH s WEBRATHAS, v, SM2=1
SETB  TRI s JABERZ T AR
SETB  20+0 :
SETB 201 ; }Eﬁ%ﬁﬂal
SETB  EA .
SETB  ES ; }?Frhliéﬁ
ORG  1000H
SERVE:
CLR  RI s IR RUSUE SR T bR ERI=0
PUSH A ;
PUSH PSW ; }I W tri
CLR RSl .
SETB RS0 5 } WP TARAAT 8 X1
JB 20+ 0H, ISADDR s TR TS A2
JB 20+ 1H, ISBYTE | PP €S N A U
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ISDATA:
MOV
MOV
MOV
INC
DINZ
SETB
SETB
SETB
SIMP

ISADDR:
MOV

CINE
MOV

WAIT:
INB
CLR
CLR
CLR
SIMP

ISBYTES:
MOV
MOV
MOV
MOV
MOV
CLR

RETURN:
POP

POP
RETI

RO, 2EH

A, SBUF
@RO, A

2EH

2FH, RETURN
20 - OH

20« 1H

SM2

RETURN

A, SBUF

A, #05H, RETURN
SBUF, #01H

TI, WAIT

TI

20 - OH

SM2 13-5501 2928 /2929 / 2966
RETURN

A, SBUF
RO, #60H
@RO, A

2FH, A

2EH, #61H
20« 1H

PSW

A

s HUEIRETIERO
L& e

s HEIRE N

s FUBT R B e 75 ?
s W briEAL

s FNE I, R

FEHAEREAL, 5 AL

FAFFER, AT IR [a]

; MFF, KIEEES “01H”

s HRPRIEGN
; JEOTI, 20«0, SM2
; 1%0;1, 20

pics

*0, S
L 0513-5501

; WBOTI, 20«0, SM2
; FEIR A

s BERSCEE HK B ot
3 BEHRIK NN EHRAM
; 60HHLIG X 2FHHL T

; BEHHE61HT2EHH T
; JH20 « 1HbRZE, For UG HR AR

’ }
]
5

; IR[E]

=~

VSRR

ZHLEFETT AT 2R 2R, EE AR R A — W AE TR ind, iEs%.
Xf ¥ A ATEAS AR RO R, W Tl R AL w47 SR 3 AT ST IR AT IO, S
B RATIE R DN, B, SATITEINL, Bondess. XEMA 247,
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595 STCI12C5201AD A% B HHAIA/DEE s

9.1 A/D¥:iReRRIEE A

STC12C5201AD £ 1|77 A/D¥E e [ 5 WL A/DE A IT#EPT I (P1.7-P1.0) , 75 SERSAL iy ik
A/DEA2E, HE A IAFI300KHZ (30 73R /FP) o 8% HLEHIANTIA/D, AR BRI . Ha vt e
Kol AR, USRS, FEEAEPIIRNTS FRAIVOO, F AT DU iR 1 B8
B R AT A — B 15 BN A/DFE R, AT N A/DAE A DR kS N0 D A

STC12C5201AD £ 41 5. HLADC (A/D#4 ¥ 8%) FI45 /30 T B iR o

ADC_CONTR Register
|ADC7POWER| SPEED1 | SPEEDO | ADC FLAG |ADC7$TART| CHS2 |CHSI | CHSO0 |

|

(EEPR PN EREp BB E

FF2<CHS2/CHS1/CHSO A/D#EHSE B %17 % ADC_ RES
ADC7/P1.7 —
ADC6/P1.6 —
ADC5/P1.5 —
ADC4/P1.4 —
ADC3/P1.3 —
ADC2/P1.2 —
ADCI1/P1.1 —
ADCO/P1.0 —

\/

\

BRI

LLLLL

8-bit DAC <:
ADC_RES[7:0]

[apc_so] apc_Bs|apc_B7]apc_B6]apc_Bs|apc_s4]apc_Bs|apc_s2]

STC12C5201 AD R %15 T LADCH 2 B IEFIF G LhEeds . BRI A7 4% . 8f/DAC. #%
sk BL2F L7 2% (ADC_RESFIADC RESL) LA JZADC CONTRFY .o

STC12C5201AD R HI . HLIJADCHZ 1B IR LA RADC . 3R IR ELERIADC F — AN PR AL 28 1D /A
e by, IR IR L EGEH, AR EST (MSB) RGN LR S N B D/ AR
e AT ILER, Gid 2R, R BT AR A R ORI AR BT B . B IR EEER
TAN/ DL e HAT T iy, DRI A
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M BT LU H, BRI 2 T o, Rl ADCO~T BRSNS A th i e . FH AL
/G248 (DAC) 6 e (PR FUL & 5 AR v i N RS 4L f ol o L e 2 1R A7 LR e, g P 4 SRARAF B
B A, B IR LR A A R g . A/DIER A RS, BRI A AR AT B
ADCE, ¥ 45 R 77 47 25ADC_RES, [AII}, B A7ADCIE | 25 7 #5ADC_CONTR A I A /D3 $ 25 F b A7
ADC_FLAG, PAGEFE 7 A v Bl th w7 i o ABE 008 168 1149 a2 43428 1] Fl ADC 2 fil] 27 A7 #8 ADC_CONTR
fJCHS2 ~ CHSOMf5E - ADCIH) % #ie 1 i FHADCH% 1) 73 47 2 ' B SPEED L FISPEEDOf# i€ »  #£ 4 FHADC
ZHT, MAGZRADC R, S B ALADCES i Z5 A7 4% HH IFIADC_POWERAY

Bl By et a5 Rt AKX TR

Vin
Vce

8-bit A/D Conversion Result:(ADC_RES[7:0])= 256 x

A Vi B EIE RN R, Vee y BT HLSERR TAR R, HIS A HLAR B ARy
RSk .
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9.2 SAIDEBBXFFE

5STC12C5201AD &4 . i HLA/D#R A S ) B A7 28 51 T N R TN o

s g fr bt K HFF S -
= ik Mok MSB LSB =EDAEN

P1 Analog Function
Configure register

ADC_CONTR | ADC Control Register | BCH ADCJ’OWER|SPEED]|SPEEDO|ADCiFLAG|ADC7$TART|CHSZ|CHS]|CHSO 0000 0000B

P1ASF ODH | PI7ASF|P16ASF | PISASF | P14ASF [ PI3ASF [ P12ASF [ P11ASF [ P10ASF |0000 0000B

ADC RES | ADC Result Register | BDH 0000 0000B
IE Interrupt Enable | AS8H | EA |ELvD|EADC| ES | ET1 | EX1 | ET0 | EX0 [0000 0000B
1P Interrupt Priority Low | B8H | PPCA [PLVD |[PADC | PS | PT1 | PX1 | PTO | PX0 |0000 0000B
IPH Interrupt Priority High| B7H |PPCAH|PLVDH|PADCH| PSH |PT1H | PXIH | PTOH | PX0H |0000 0000B

1. P1ORHLTh EEIE I B F 88 P1ASF
STC12C5201AD & 51| 5 Fr HLAIA/ D #3838 5P1H (P1. 7-PL. 0) £, BN JEPIH NS
RO, AT DL B v B 8 v AT AT — B B ONA/ D, AT AEA/DAE FH )
PRI k44 N1/O P F IR AVEREIN) « FAENA/DIEF I O 75 Sk P LASFRR IR T 6 25 47
AL E Y 1, KRR DR E OB RS . PIASFEF A7 A g i T
P1ASF : PSS Th e ) %7 A7 88 (X 37 A7 a8 2 A 5 a7 48, 500
SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO
P1ASF 9DH name | P17ASF | P16ASF | P1SASF | P14ASF | P13ASF | P12ASF | P11ASF | P10ASF

P AR RLALAE YA/ DIE I, EERPIASFrp AR A B 1.

P1ASF[7:0] |P1.xHIThE FLRPIASFEF A7 2 b2y [9DH] (A BERE 34T 7 F-11k)
P1ASF.0=1 [P1. O FIE AT AEA/DIE FH
P1ASF.1 =1 [P1. 1 FME AT AEA/DIE
PIASF.2 =1 [P1. 2 /E AL Zh AEA/DIE | skP1.2 I N Lh i 22 RS, fEPower Downti st R LhkE
P1ASF.3 =1 [P1. 3LI/E NI A/ DI
PIASF.4 =1 [P1. 4 {E AL Zh AEA/DIE
PIASF.5 =1 [P1. 5 O AL REA/DIE
PIASF.6 =1 [P1. 6 I{E AL I BEA/DIE
PIASF.7 =1 [PL. 7{E AL BEA/DIE
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2. ADCIZ#|ZF E25ADC_CONTR
ADC_CONTR 7 174 [ =0l R
ADC_CONTR : ADCH | %5 7 4%
SFR name | Address | bit B7 B6 B5 B4 B3 B2 | Bl | BO
ADC _CONTR BCH name | ADC_POWER | SPEEDI | SPEEDO | ADC FLAG | ADC START | CHS2 | CHS1 | CHSO
XTADC_CONTRZfFas #HAT 8 1E, I EHEAMOVIR(EIE ), AZH ‘57 M ‘8 6.
ADC_POWER: ADCHLJE 47 .
0: KHIA/DHHds i
1 FTFFA/DEE A 35 FLIE.

AN WA RRT, BADCHEICH], BIADC POWER =0. J8BhA/DH R — & B
INA/DHIR AT H, A/DFARE5 05 S A/D IR AT B DIFE, AT ASEH . WIRFTH M EBA/D
PRI R, TS SR, FN M EER S, i IA/DE .

WA BIA/DEM 5, TEA/DFHMAERZ AT, AECSEMIVONFPIRE, ARIT K EAD
i, FERRERT AR/ AT O/ R RGP .

SPEED1, SPEEDO: AL Hie i 4 4k 5 47 il o7

SPEEDI | SPEEDO |A/D#% 4 i 75 i ]
| | 70/ B R A FE #— VR, CPULAEAT 2 IMHZ I,
A/ D43 FE 2 300KHz
1 0 140> B Ji] R 48— Ik
0 1 280 i JE A e — IR
0 0 420 A BG4 — K

STC12C5201AD ZR F1) 51 i HLATA/ D H AR B 150 45 F [ b 2 N SR/ CHIR 3% 2 T 2 2B 1) R G b, A
1 FH B A 43 T2 A7 B CLK._ DIV R Geh 43 4005 it = 26 i A6 25 CPU LA i i A e .
U4k
TXAERT LALEADCH 45 i AT A, $2 A/ DA i 4 i
IXAEAT LALECPUR BAR AR TAE, K R AR ThFE

ADC_FLAG : U e e g bR 600, A/ DEE¥SERE, ADC_FLAG =1, ZEi 0.
ANERA/DEE IS BZAL RS = A T, I R A 2 7 LA /DR 4
R, BA/DHEHSEMSE, ADC_FLAG =1, — & EHIHEO,

ADC_START : B 4% (ADC) $e 4 Ja shiz il fr, weEN “17 I, JFhafe, Fedsdimam m0
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CHS2/CHS1/CHSO0: #itl4i NifiEi%k#, CHS2/CHS1/CHSO

CHS2

CHS1 | CHSO | Analog Channel Select (4D A\ i# 1% %)

0

0 0 R PLO 1EAA/DEI KA

HEPE P11 AENA/DEIANKH

EFE P12 AENA/DEIANKH

WP P13 AENA/DFINKH

HEPE P14 AENA/DEIANKH

EPE P15 AENA/DEIANKH

WP PL.6 fENA/DFINKH

— et | | = | O OO

el Bl =N E=2 = Ll K=)
=l =1 L= =1 = K= =

i PLT AENA/DRIAKR

TR B E A A ST

T 228050, Frll, WWEADC CONTRIZEH|ZF /748 5, B4 S B LB A4 v] DL IEAf 132
FIADC_CONTR ZH 7 HE, JR K #% B ADC CONTRIE #2717 2% HIE A AT 5, B4~ CPU
B b A R B, HAE A REOS R IE A% % B 3EADC CONTRIZ ] &7 17 5.

MOV  ADC CONTR, #DATA
NOP
NOP
NOP
NOP
MOV A, ADC_CONTR
s R AR ERT 5, 7 BE NS IE AR BADC_CONTRYZ il 27 A7 % I

282



STC12C5201AD & 51) 1 Fr WL 46 e

3. AID#% R ERFFRADC_RES

FEIR T RE 27 A7 45 ADC_RESHIADC RESLTZFA7#% FH T IRAFA/ DL 485 3, Hak X F
Mnemonic | Add Name B7 B6 B5 B4 B3 B2 Bl BO
ADC_RES | BDh | A/DFEHust B2 17 4%

ALl Hr (A/D) g R 5 AR T pron

Vin
Vcee

A, ViR BN BRI B, Vee N BT HLSERR TAERE, 8 AL AR
RS,

8-bit A/D Conversion Result:(ADC_RES[7:0])= 256 x

4. SADHE BRI F 7R
IE: i RiFaffas (WThLF-4k)
SFR name | Address | bit | B7 | B6 B5 B4 | B3 | B2 | Bl | B0
IE ASH | name | EA | ELVD | EADC | ES | ET1 | EXI | ETO | EX0
EA: CPURIHIiH bR &, EA=1, CPUFFH W, EA=0, CPUBHMFTA K Wr i
EAFIVE F A R W fe VA 22 g il . B35 T 1 S 2 EATE ) L 2 % iR B
LI R T Ao 4 o 7 42 1
EADC : A/D¥4 b Wr S8 VR4
EADC=1, F¥FA/D#: W
EADC=0, Z&1EA/D#EHrb K.
UL AR VR A /D A v I ) 75 R A S R A B L
1. 4EADCEL, FFADCHIET, X J&ADCH KT ) 2tk 47
2. KEAEL, FIHR A NUSBEEIAL, AT, R TVE = A ADCH T A/ DA BT IR 45 2
R B A A/ D TR SRR B AZADC. FLAG (19 /2 A/ DI 5 AR EAT) «

IPH : e a5 728/ (AR nr {7 3-4b)

SFR name | Address | Dbit B7 B6 B5 B4 B3 B2 B1 BO
IPH B7H name | PPCAH | PLVDH | PADCH | PSH | PT1H | PX1H | PTOH | PXOH
IP: TR S il Zr g ik (AT 2 3Hhb)
SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO
1P B8H name | PPCA | PLVD | PADC | PS | PT1 | PX1 | PTO | PXO

PADCH, PADC: A/D# e Wi flt /e g% Hil 7
4 PADCH=0 HPADC=0H, A/D¥ b Wi NEARAE 26 2 b (1855 2%0)
PADCH=0 HPADC=11}, A/D## Wi AR AR S 5 b (22644 1)
4 PADCH=1 HPADC=0}, A/D¥Af Wi s e g i (/e ge2)
*PADCH=1 HPADC=1/, A/D¥HAbi A m it se g b (e gs) ‘
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9.3 A/D3L# ELRY 1 F 2% B%

47pFLL K ®1

T

|/

P22 28 [ ] Vee

r23[]2 27 [Ip2.1

RST[ 3 26 [_]p2.0
RxD/P3.0[_|4 w2 25 1 P1.7/ADC7
TxD/P3.1 5 g 24 [ P1.6/ADC6
xTAL2[ |6 o'r\é 23 [ P1.5/ADCS
XTALI |7 7 22 [ ] P1.4/ADC4
NTO/P32[ 8 ~ 21 [ P1.3/ADC3
INTI/P33 ]9 % 20 ] P1.2/ADC2
CLKOUTO/ECHTO/P3.4[_] 10 I\ 19 ] P1.1/ADCI1
CLKOUTI/PWMI/PCA/TI/P3S[_| 11 o0 18 ] P1.o/ADCO

P24 |12 17 [_1P3.7/PCAO/PWMO
P2s[]13 16 P27
Gnd[_] 14 15 [Jr26

A/DEEHRZEPLI, P1.0 — P1. 73:81%

il
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9.4 A/DIREEFITE N &R E

|/
P22t 28 [ Vee Vee
P23[]2 27 [Pl
RST[ |3 26 P20 ATPRULE 1K 1
RxD/P3.0[ |4 2] 25 [_1P1.7/ADC7 o—iov
TxD/P3.1[_]5 % 24 [ P1.6/ADCS e
xTAL2[ 6 £ 23 []PL5/ADCS 11/2 Vee
XTALI[]7 % 22 [ ] P1.4/ADC4 _L°—|| /
INTOP32[ 8 2~ 21[1r13/ADCS o—{I 2/3 Vee
INTI/P3.3[]9 % 20 ] P1.2/ADC2 10K e
CLKOUTO/ECITO/P3.4 [ 10 N 19 [ Pr/ADCI O—]Ii 3/4 Vee
CLKOUTI/PWMI/PCAI/TI/P3.5[_] 11 ° 18 ] P1.o/ADCO 10K e
P24 12 17 [ P3.7/PCAO/PWMO 0—|I| 5/4 Vee
P2s[]13 16 P27
Gnd[_] 14 15 ]pr26
A/DEEHAEPII, P1.0 — P1. 73L8i%
U/
2211 28 [ Vee
P32 27 [Jp2.1
RST[]3 26 [_1P2.0
RxD/P3.0[] 4 w2 25 1 Pr1.7/ADC7
TxD/P3.1 [ % 24 ] P1.6/ADC6 ceeee
xTAL2[ 6 g 23 ] P1.5/ADCS R6
XTALL[]7 A 22 [ ] P1.4/ADC4 1. 8KQL3.3KQLLS 4KQ LS. 2KO
NTOP32 8 7@‘1 21 ] P1.3/ADC3 b
INTI/P3.3[]9 =] 20 ] P1.2/ADC2 4 ceces
CLKOUTO/ECHTO/P3.4[_] 10 N 191 PI.I/ADCI == 0 005 051 1'1.5 1520 2025
CLKOUTI/PWMI/PCAL/TI/P3.5 [ 11 o 18 ] P1.0/ADCO -
2412 17 [_]P3.7/PCAO/PWMO L B R D SIS B R 4 4
s 16 [Jr27 TR I T fE, 5 2 B AR e BHAE B AR 45 52
Gnd [ 14 15[ P26 PR B TR

A LR PR T 0GB R (R /) s, BRSO SR R B AT
VRAE 0. 25V [l N AR Ak, W] DA RGEE G PR Dy R P 5% 22 Bl 2

+5V

RS S I I F B ASL DM 2R 2K

RO
ADCx 10KQ

Ap SR LR FSRAS U B NS E W]

FE, T DAY 42 BB T A B A I L IR VR IR
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9.5 A/IDFEMIERINESER TR

STC12C5201AD &A1 ML S R IR 2 H N\ TAEH K Vee, Frbl—MBARHMESEH
JEJR . an7805 % Hi FL R /& 5V, {HSZPrrL R T REZ4. 88V 4. 96V, H 75 ERE L =1
T, ATAE IR SEBRI H A A H R AR SR A B L SR AOEEPROM. BT, DAMEHAL

WRAFLH P Vee NE 2, b ftd, B EES. 3V-4. 2VZ [HER, MVecALH
TE, BT EAESEEA/DEL I — AMEIEAME MR E NS E IR, RS R TAE R R
Vee, TS H HAth JLESA/DFE Heil 18 0 HEE o 0 AT 7E ADCHE il 18 () 56 Ll iE 4h g — M 1. 25V
BV, 8%, . . ) PSSES IRV, IR R TR R Vee, B HEJUEKA/D
A M IE 0 U BRI R Rl Y, Vee A ER) o
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9.6 A/DEEMIRIZRF (CIEFFLRmIZF
9.6.1 A/DigHMIIXIZRF (ADCHIETFN)

1. CiZFF

/% */
/* - JE/RSTC 1T RFFRFHL A/DEHI)HE */
/% QR TEAE R R A B S R B SRR, e n */
/% ELERR A B EE PR T STCH Bk R R e */

/% */

#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 = 0xBG; //ADC control register

sfr ADC _RES = 0xBD; //ADC 8-bit result register
sfr P1ASF = 0x9D; //P1 secondary function control register
/*Detfine ADC operation const for ADC_CONTR*/

#define ADC POWER 0x80 //ADC power control bit
#define ADC _FLAG 0x10 //ADC complete flag
#define ADC _START 0x08 //ADC start control bit
#define ADC _SPEEDLL 0x00 /1420 clocks

#define ADC SPEEDL  0x20 /1280 clocks

#define ADC _SPEEDH  0x40 /1140 clocks

#define ADC _SPEEDHH 0x60 //70 clocks

void InitUart();

void SendData(BYTE dat);

void Delay(WORD n);

void InitADC();

BYTE c¢h=0; //ADC channel NO.
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void main()

//Init UART, use to show ADC result

//Init ADC sfr

//Enable ADC interrupt and Open master interrupt switch
//Start A/D conversion

//Clear ADC interrupt flag

//Show Channel NO.
//Get ADC 8-bit result and Send to UART

//switch to next channel

ADC_CONTR =ADC_POWER | ADC_SPEEDLL | ADC_START | ch;

//Set all P1 as analog input port
//Clear previous result

ADC_CONTR =ADC_POWER | ADC_SPEEDLL | ADC_START | ch;

{
InitUart();
InitADC();
1E = 0xa0;
while (1);
H
/*
ADC interrupt service routine
*/
void adc_isr() interrupt 5 using 1
{
ADC _CONTR &=!ADC _FLAG;
SendData(ch);
SendData(ADC_RES);
if (++ch>7) ch=0;
}
/*
Initial ADC sfr
*/
void InitADC( )
{
P1ASF = 0xff;
ADC_RES = 0;
Delay(2);
H
/*
Initial UART
*/
void InitUart()
{
SCON = 0x5a;
TMOD = 0x20;
TH1 =TL1 =-(FOSC/12/32/BAUD);
TR1=1;
}

//ADC power-on delay and Start A/D conversion

//8 bit data ,no parity bit
//T1 as 8-bit auto reload
//Set Uart baudrate

/IT1 start running
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/*
Send one byte data to PC
Input: dat (UART data)
Output:-

*/
void SendData(BYTE dat)
{

while (ITT);
TI=0;
SBUF = dat;
}
/*
Software delay function
*/
void Delay(WORD n)
{
WORD x;
while (n--)
{
x =5000;
while (x--);
b
b

//Wait for the previous data is sent
//Clear TI flag
//Send current data
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2. JCYRIEFF -

/* */

/% WORSTC 1T 51 T HL A/DE:Hs)f %
L ST Y d i s e T 3 - N — )
F T i e T Ty g (61 e 1 — ¥

/* */

;/*Declare SFR associated with the ADC */

ADC _CONTR EQU 0BCH ;ADC control register
ADC RES EQU 0BDH ;ADC 8-bit result register
P1ASF EQU 09DH ;P1 secondary function control register

;/*Define ADC operation const for ADC_CONTR*/

ADC POWER EQU 80H ;ADC power control bit
ADC FLAG EQU 10H ;ADC complete flag
ADC START EQU 08H ;ADC start control bit
ADC SPEEDLL EQU 00H ;420 clocks
ADC SPEEDL  EQU 20H ;280 clocks
ADC SPEEDH  EQU 40H ;140 clocks
ADC SPEEDHH EQU 60H ;70 clocks
ADCCH DATA 20H ;ADC channel NO.
ORG 0000H
LIMP MAIN
ORG 002BH

LIMP  ADC_ISR

ORG 0100H
MAIN:
MOV  SP, #3FH
MOV  ADCCH, #0
LCALL INIT UART ;Init UART, use to show ADC result
LCALL INIT ADC ;Init ADC sfr
MOV  IE, #0AOH ;Enable ADC interrupt and Open master interrupt switch
SIMP  §
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S
;ADC interrupt service routine
*/

ADC_ISR:

PUSH ACC

PUSH PSW

ANL ADC_CONTR, #NOTADC FLAG ;Clear ADC interrupt flag
MOV A, ADCCH

LCALL SEND_DATA ;Send channel NO.

MOV A, ADC RES ;Get ADC 8-bit result
LCALL SEND_DATA ;Send to UART

INC ADCCH

MOV A, ADCCH

ANL A, #07TH

MOV  ADCCH, A

ORL A, #ADC_POWER | ADC_SPEEDLL | ADC_START

MOV  ADC CONTR, A ;ADC power-on delay and re-start A/D conversion
POP PSW

POP ACC

RETI

/*
;Initial ADC sfr

*/

INIT_ADC:
MOV  PIASF, #0FFH
MOV  ADC_RES, #0

;Set all P1 as analog input port
;Clear previous result

MOV A, ADCCH

ORL A, #ADC_POWER | ADC_SPEEDLL | ADC_START

MOV  ADC CONTR, A ;ADC power-on delay and Start A/D conversion
MOV A, #2

LCALL DELAY

RET
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S

;Initial UART

; */

INIT_UART:
MOV  SCON, #5AH
MOV  TMOD, #20H
MOV A, #-5
MOV  THI, A
MOV  TLI, A
SETB  TRI
RET

S

;Send one byte data to PC

;Input: ACC (UART data)

;Output:-

; */

SEND_DATA:
INB TI, $
CLR TI
MOV  SBUF, A
RET

J*

;Software delay function

2 */

DELAY:
MOV  R2, A
CLR A
MOV RO, A
MOV  RI, A

DELAY1:
DINZ RO, DELAY1
DINZ RI, DELAY1
DINZ R2, DELAY1
RET
END

;8 bit data ,no parity bit

;T1 as 8-bit auto reload

;Set Uart baudrate -(18432000/12/32/9600)
;Set T1 reload value

;T1 start running

;Wait for the previous data is sent
;Clear TI flag
;Send current data
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9.6.2 A/DEe#MIXIZRF (ADCEfH )

1. C¥EF:

/* */

/¥ - WORSTC 1T RAINFE RNl A/DEAIIRE */

AL R CT I O S e TILL )] s S ——— )/

* TEAERR PP O R BIE ] T STCRI BB AR - */

/* */

#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 = 0xBC; //ADC control register

sfr ADC RES = 0xBD; //ADC high 8-bit result register
sfr P1ASF = 0x9D; //P1 secondary function control register

/*Define ADC operation const for ADC_CONTR*/

#define
#define
#define
#define
#define
#define
#define

ADC POWER
ADC FLAG
ADC START
ADC SPEEDLL
ADC SPEEDL
ADC SPEEDH
ADC SPEEDHH

void InitUart();

void InitADC();

void SendData(BYTE dat);
BYTE GetADCResult(BYTE ch);
void Delay(WORD n);

void ShowResult(BYTE ch);

0x80
0x10
0x08
0x00
0x20
0x40
0x60

//ADC power control bit
//ADC complete flag
//ADC start control bit
/1420 clocks

/1280 clocks

//140 clocks

//70 clocks
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void main()

{

InitUart(); //Init UART, use to show ADC result
InitADC(); //Init ADC sfr
while (1)
{
ShowResult(0); //Show ChannelO
ShowResult(1); //Show Channell
ShowResult(2); //Show Channel2
ShowResult(3); //Show Channel3
ShowResult(4); //Show Channel4
ShowResult(5); //Show Channel5
ShowResult(6); //Show Channel6
ShowResult(7); //Show Channel7
H
H
/*
Send ADC result to UART
*/

void ShowResult(BYTE ch)
{

SendData(ch); //Show Channel NO.
SendData(GetADCResult(ch)); //Show ADC high 8-bit result
H
/*
Get ADC result
*/

BYTE GetADCResult(BYTE ch)

{
ADC_CONTR =ADC_POWER | ADC_SPEEDLL | ch | ADC_START;

_nop_(); //Must wait before inquiry
_nop_();

_nop_();

_nop_();

while ({(ADC_CONTR & ADC_FLAQG)); //Wait complete flag
ADC_CONTR &=~ADC_FLAG; //Close ADC

return ADC_RES; //Return ADC result
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//8 bit data ,no parity bit
/IT1 as 8-bit auto reload
//Set Uart baudrate

//T1 start running

//Open 8 channels ADC function
//Clear previous result

//ADC power-on and delay

//Wait for the previous data is sent
//Clear TI flag
//Send current data

/*
Initial UART

*/
void InitUart()

{
SCON = 0x5a;
TMOD = 0x20;
TH1 =TL1 =-(FOSC/12/32/BAUD);
TR1=1;
¥
/*
Initial ADC sfr

*/

void InitADC()

{
P1ASF = 0xff;
ADC _RES =0;
ADC_CONTR =ADC_POWER |ADC_SPEEDLL;
Delay(2);

H

/*

Send one byte data to PC

Input: dat (UART data)

Output:-

*/
void SendData(BYTE dat)
{

while (ITT);
TI=0;
SBUF = dat;
b
/*
Software delay function

*/

void Delay(WORD n)
{
WORD x;
while (n--)
{
x = 5000,
while (x--);
H
H
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2. LHRIEFF:

/* */
% e BURSTC IT RIS L A/DEHI A )
BT S Tl e L El) ) TG — ¥
R RS T RN (01N Y — *

/* */

;/*Declare SFR associated with the ADC */

ADC_CONTR EQU 0BCH ;ADC control register
ADC_RES EQU 0BDH ;ADC 8-bit result register
P1ASF EQU 09DH ;P1 secondary function control register

;/*Define ADC operation const for ADC_CONTR*/

ADC_POWER EQU 80H ;ADC power control bit
ADC FLAG EQU 10H ;ADC complete flag
ADC_START EQU 08H ;ADC start control bit
ADC SPEEDLL EQU 00H ;420 clocks
ADC_SPEEDL EQU 20H ;280 clocks
ADC SPEEDH  EQU 40H ;140 clocks
ADC _SPEEDHH EQU 60H ;70 clocks
ORG 0000H
LIMP  MAIN
ORG 0100H
MAIN:
LCALL INIT UART ;Init UART, use to show ADC result
LCALL INIT ADC ;Init ADC sfr
NEXT:
MOV A, #0
LCALL SHOW_RESULT ;Show channelO result
MOV  A#l
LCALL SHOW_RESULT ;Show channell result
MOV  A#2
LCALL SHOW_RESULT ;Show channel2 result
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MOV A, #3
LCALL SHOW_RESULT
MOV A, #4
LCALL SHOW_RESULT
MOV A, #5
LCALL SHOW_RESULT
MOV A, #6
LCALL SHOW_RESULT
MOV A, #71
LCALL SHOW_RESULT

SIMP  NEXT

S
;Send ADC result to UART

;Input: ACC (ADC channel NO.)
;Output:-

*/

SHOW RESULT:
LCALL SEND DATA
LCALL GET ADC RESULT
LCALL SEND DATA

RET

J*
;Read ADC conversion result

;Input: ACC (ADC channel NO.)
;Output: ACC (ADC result)

GET_ADC_RESULT:

;Show channel3 result
;Show channel4 result
;Show channel5 result
;Show channel6 result

;Show channel7 result

;Show Channel NO.
;Get high 8-bit ADC result
;Show result

ORL A, #ADC_POWER | ADC_SPEEDLL | ADC_START

MOV  ADC _CONTR, A
NOP
NOP
NOP
NOP
WAIT:

MOV A, ADC_CONTR
;ADC_FLAG(ADC_CONTR .4)
ANL  ADC CONTR  #NOTADC _FLAG

INB ACC4, WAIT

MOV A, ADC _RES
RET

;Start A/D conversion
;Must wait before inquiry

;Wait complete flag

;Clear ADC_FLAG
;Return ADC result
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/*
;Initial ADC sfr

] */
INIT_ADC:

MOV  Pl1ASF, #0FFH ;Open 8 channels ADC function
MOV  ADC RES, #0 ;Clear previous result
MOV ADC _CONTR, #ADC _POWER | 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  THI, A ;Set T1 reload value
MOV TLI, A
SETB  TR1 ;T1 start running
RET
/¥
;Send one byte data to PC
;Input: ACC (UART data)
;Output:-
; */
SEND DATA:
JNB TL$ ;Wait for the previous data is sent
CLR TI ;Clear TI flag
MOV SBUF, A ;Send current data
RET

o
;Software delay function

; */
DELAY:
MOV  R2, A
CLR A
MOV RO, A
MOV  RI, A
DELAY:
DINZ RO, DELAY1
DINZ RI, DELAY1
DINZ R2, DELAY1
RET
END
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5 10E STC12C5201ADZ& %518 5 #PCA/PWMR.

STC12C5201AD R A1 B (AR A 1 79 % FT R A2 1 B2 B 471 (PCA) A5k, AT FH T 44 s sl 8%
AN KPR A L A H DA R ik 5 O ) (PWM) B

10.1 5PCA/PWMR B <B4k Ihee & Fes

STC12C5201AD £ %1 1T 8051HLF KL PCA/PWMEFRIhAE 517942  PCA/PWM SFRs
" Al X S X
s ik Hih F G
B7 | B6 B5s | B4 | B3| B2 | Bl | Bo

CCON  |PCA Control Register [ D8H [ CF CR - - - - CCF1 | CCFO | 00xx,xx00

CMOD  |PCA Mode Register | D9H |CIDL| - - - |cps2|cpst | cPso | ECF |o0xxx,0000

CCAPMO Eggsﬁfduleomde DAH| - |ECOMO|CAPPO|CAPNO|MATO|TOGO | PWMO |ECCFO|x000,0000

CCAPMI ﬁg;sﬁfdummde DBH| - |ECOMI|CAPPI|CAPNI |MATI|TOGI |PWMI |ECCF1|x000,0000

CL  |PCA Base Timer Low | E9H 0000,0000

CH  |PCA Base Timer High | FOH 0000,0000

ccapor |PCAModule-0 Capture |y 0000,0000
Register Low

ccapoy |PCA Module-0 Capture | ) 1y 0000,0000
Register High

ccapiL |PCAModule-1 Capture | 0000,0000
Register Low

ccapiy |PEAModule-T Capture | .y 0000,0000
Register High

pca pwMo|PCA PWM Mode F2H| - - - - - - |EPCOH |EPCOL | xxxx,xx00

- Auxiliary Register 0
pca_pwmi|PCAPWM Mode F3H| - . y y . - |EPCIH|EPCIL] xxxx,xx00

Auxiliary Register 1
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1. PCATEER FF#RCMOD
PCA LA Z A7 de i
CMOD : PCA TA/EREA 717 4%
SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO
CMOD D9H name | CIDL - - - CPS2 | CPSI | CPSO ECF

CIDL: 7T A& 545 1 PCA T 5 6 AL
M CIDL=0R, WA T PCATIHE#R 4k 2L T4
HCIDL=1/f, 2R FPCATHE R85 1 TAE.
CPS2. CPS1. CPSO: PCAiIEk IR FRIEHIfr . PCATHEK ARSI RN,

CPS2 | CPSI | CPSO |iE£EPCA/PWMIN £i4Hm N\
0 0 0 |0, RGiH%EN, SYSclk/12
0 0 1 |1, &RGiH%r, SYSclk/2

2, JEM 2RO kR . BT I 2507 LA TARAEITAR K, BT
AT ULIE B E NIl Y AT Ik B 5 = R CPU AR I

L I BRSYSclk. TR ECE I 20T, AT ASEHL A YA I
PWMii tH

0 1 1|3, ECI/P1.2(EtP4.1)H%I N HIFMBE £ (B Kl % =SYSclk/2)

1 0 0 |4, RYW4EN, SYSclk

1 0 1 |5, R&GH%EP/4, SYSclk/4

1 1 0 |6, RGH%#/6, SYSclk/6

1 1 1|7, RGH%5P/8, SYSclk/8

%4, CPS2/CPS1/CPSO = 1/0/05f, PCA/PWMHI £ &SYSclk, AN ER 250, PWM
HiZE NSYSclk/256

U R G /3 RAE NPCA R P, NAETO TAEAE ITHLR, +53 kd B 7= A= 38 1

W A N ESRCAE N R Gl 8 (iR OL T, 5VE A HLN11IMHz ~ 15.5MHz) , A LA
i 14K ~ 19KAZ FIPWM. FHTO i AT RGER B HEAT 1 ~ 2564 734l

ECF: PCATH#ui H AP W GEAL
MECF = O, 2% 1527 748 CCONH CFAL [ H 1B 5
MECF = 1K, WA 28CCONAFCFALHIH K.
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2. PCAIZHIZF EF#SCCON
PCATE | 27 A7 75 A% R R -
CCON : PCA¥% il 4% i %5 17 2%
SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO
CCON D8H name CF CR - - - - CCFl | CCF0
CF: PCAUIEEFEA G BAREAL. HPCATIE i B, CFHMEAENAL. WRCMODZ 74%
HIECEALE AT,  MICFhRE R k=4 . CFAL Al @ i A sl - B A7, {H R alidad
BIEE .
CR: PCAUIHZRMEYIBATIEHIN . ZALEIT A BN,  FRESIPCATHE PRSI T, %47
I BAESE,  FRICHIPCATT AR .
CCF1: PCAREH1hbrE . 24 B UC BC B A SR AT i Bk B A7 . %47 JE i
CCFO: PCAREHOMibr & 24 M B UG BC B A SR A ik B A %47 A i

3. PCALLE/$3% & 785CCAPMOFICCAPM1
PCARRHLO) LA/ 4 3K 25 A7 A A A% X F
CCAPMO : PCAREEROM) B /Al 3 25 17 2%
SFR name | Address bit B7 B6 BS5 B4 B3 B2 B1 BO
CCAPMO DAH name - ECOMO | CAPPO | CAPNO | MATO | TOGO | PWMO | ECCFO
B7: R NERZH .
ECOMO: 7L g ThRe#a A7 o
HECOMO=1H/}, LB 2R
CAPPO: 1EfskzHIf .
MCAPPO=1R}, O LFEHRIR.
CAPNO: AR HI47
M CAPNO=1/}, ¥ TR,
MATO:  ULECHHI47
MMATO= 1/}, PCATIEUE 5B L5 /3 $ 29 A7 2% FO4E A VL K B A7 CCONE- A7
2RI R AR EALCCFO,
TOGO:  FHEEIEHILL.
HTOGO=1/f, TAEEPCAREEH R, PCATHEEAIME 5 bu s /Hi 3R 2 47
8 IO O VT ACoKE i CEXOBHIEN 4%
(CCPO/PCAO/PWMO/P1.3)
PWMO: k% 1.
MPWMO= 11}, FRFCEXOME AR Nk 55 18 i % H
(CCPO/PCAO/PWMO/P1.3)
ECCF0: f#ifCCFOH M. {86825 77 28 CCONTI L /Hi 3k bR £ CCFO, k=4 Rk .
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PCAREHLL [ B /4l 3Ry A7 2 B 2R T

CCAPMI : PCABEHL L) L /A gk 29 A7 5%

SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO
CCAPM1 DBH name ECOM1 | CAPP1 | CAPNI | MATI1 TOG1 | PWMI | ECCF1
B7: {RE ¥R .

ECOMI1: Fi L gsThaeds s,

CAPPI:

MECOMI =1/}, fRRFHLEZRTIREE.
BRI o
HMCAPP1=11}, R LAWK,

CAPNI1: FUfsRIEHIfL,

MAT1:

TOGI:

PWMI:

ECCF1:

M CAPNI =1/}, TR
UNREETHIL AN

MMAT1=1H, PCATIHEUE SR L/ 35 27 A7 25 FME I DL R Ks B A2 CCONZF A7

& WbR EALCCF L
BRI

HTOGI =11}, TAEEPCA S tHA, PCATHE A B E SR FU B/ gk 2 A7

AR ) DT R CEX 1 IR
(CCP1/PCA1/PWMI1/P1.4)

K 78 T A

MPWMI = 1/, F4CEX I AE Bk 55 38 5 4 H

(CCP1/PCA1/PWM1/P1.4)

PCARLER [ TAFRE A B R TR 5l
PCARLH TAEREX ¥ 5E (CCAPMnZ f73%, n=0,1)

{ERECCF1HP T, i BE 2717 2 CCON EL 3¢ /i 3k bR B CCF1,

PR A vl

ECOMn

CAPPn | CAPNn [MATn | TOGn |PWMn

ECCFn

BT fE

0 0 0

[w]
[w]

0

T HARAE

8HLPWM, &

—_ | —_

0
0 0 1
1 0 1
0 1 1

0
1
1

SHPWMET Y, FARAR iy ] 7= A v Wy

J—

SHTPWME Y, HH AR ] 7 A rp

1 1 1 1

1

SAIPWMAI H ,  FHAIRAR vy B E e AR IR 8 ]
772

16f7 i3, HCCPn/PCAnY) S fil &

16f7 A, HCCPn/PCANM T BT il &

166743 HCCPn/PCANIFIBEAS fih /2

1647 B 5 I 45

o e el kil ke
olo|~|o|~
olo|~|~|o
—|—=|o|o|o| o |o|o|e
—|o|o|o|o| o |o|o|e
olo|o|o|o

KRR R A

167 g 3k i
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4, PCARI16HIIT i8S — {R8HICLFNS8ICH
CLAICHH I3 5 NEQHAIFOH, B A7{E %I N00H, T {#AFPCARIZE4E .

5. PCA#IR/ LI 788 — CCAPNL (R{L=F¥5) FICCAPNH (B =)

YPCABHA TR B LR BT, BT T R A7 &M ) 16 i #e T EUE s 4 PCARER
TPWMELR, EATHRIEH S 2. 2, n=0. 1, 291X RMAHofIRH L, Bi7
399000, “EATTHT R ik 23 51 A

CCAPOL — EAH. CCAPOH — FAH: BHOMIHHE/ LB 1728 .

CCAPIL — EBH. CCAPIH — FBH: HEHL 1/ L i 17 o o

6. PCAEPWMZE Z2SPCA_PWMOFIPCA_PWM1
PCABLERLOFIPWM %7 A7 FIA% 0l F
PCA_PWMO : PCARLEROMMPWM 7717 %%

SFR name Address bit B7 B6 B5 B4 B3 B2 B1 BO
PCA_PWMO F2H name - - - - - - EPCOH | EPCOL
EPCOH: fEPWMEELT, S5CCAPOHAH KIf %K.

EPCOL: 7fEPWMALAX T, 5CCAPOLAH IALEL.

PCAREH T [FIPWM A7 A7 2% 1A% X
PCA_PWM1 : PCARIERIFJPWMZF £ 4%

SFR name Address bit B7 B6 B5 B4 B3 B2 B1 BO
PCA PWMI F3H name - - - - - - EPCIH | EPCIL
EPCIH: fEPWMHK T, S5CCAPIHA HMIFL.

EPCIL: fEPWMH T, S5CCAPILAHMINI%L.
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10.2 PCA/PWMIE SRR Z5#

STC12C5201AD Z 41 B WA 288 AT g A i+ B 2% [ 51 PCA /PWM .
PCAE AT — ANFFIR I 160 B I 28, A2 1642 I R/ LA b 5 27 A&, 40 F BT,

P3.7/CCPO/PCAO/PWMO
P3.5/CCP1/PCA1/PWMI1

PCAMIHLZE )

16f.PCA
SEI /T s

AT AR TAREARENN . BT/ NIk, e i 2%, s i snT R ik
PP .
STC12C5201ADF %1 Bid0iEFLH(P3. 7/CCPO,
PRH &R RIPS. 5/CCP1

16/ PCAGE N &%/ TH B af R 2 MR HU K A 3L (R 6 HE, T KPR

SYSclk/1 _E_
SYSclk/2 _E_‘
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SYSclk/6 _E_‘
SYSclk/8 _E_:
SYSclk/12 —E—"
E 0% — o4

HME84INECI(PL.2) —@—
IDLE_I__E | CMOD|CIIDL| - ] -1 - [cps2]cpsi|cpso] ECF |

[cFTer] - 1 - T - T - Jecri] ccro JcCcoN

EPCARH

PCA 1K

1ofhn it Hds

PCA eI 2% /i B s 4544

304



STC12C5201AD £ 41 5 Fr HLIE RS

FHAF SSCHAICLI P 28 2 1EAE [ 3 18 115 (1K) 16 A7 PCASE I 88 (M8 . PCASE I 28 A 2N B ()
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SE I 2 P 1 K005 F CMODA 1k Th g 2577 2% 1 AICPS2, CPS1ANCPSOAT e ffi 2 (W CMODERBK I BE 27 77
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CMODHFER TN e 37 A7 25 18 2/ ML SPCAMI % . Bl A &: CIDL, FHRENX T RiFFik
PCA; ECF, EAfiRf, fHEEPCAHMT, 4PCAZE Y #8 H A4 PCATH i AR HECF (CCON. 7) E AL,

CCONYE IR Th e 27 725 A, S PCARIBATIEHIAL (CR) FMIPCAERI28F7:% (CF) DA &AMEELY
Fr& (CCF1/CCFO) o @it BAICRAL (CCON. 6) SRIZITPCA. CROZAEIEZMIPCASEFA. 4PCA
T I, CPAZ (CCON. 7) B Az, fnSECMODEF A2 28 FIECFAL B A, B =4 i . CRAL R AT
I AFIEFR . CCONEF A7 2% A0~ 3R PCAZANBLRIIARE  (FLOXT MLAEER0, ALIXFRIBEERL)
20 A UG Bk b e i e A AL . X kRt N RS MRS . BT BRI — AN b a)
&, PCARF W RGWE iR

PCAIRI AR ERAER X6} B — MNFFRR T RE BT A7 85 . EAI14r B2 HEERO0XT RICCAPMO, #5HR1%¢ R
CCAPML, Fr BRI RE AT A7 2 B & T AH RO (1) TAE B A HI 4L

R A DU RC Y L&), ECCFnfiz (CCAPMn. 0, n=0, 1B TAERIMEERE) fHEECCON
FE Ik T S 27 17 2% (1 COFnkR SR P2 A rh

PWM (CCAPMn. 1) FH R B8 fik 55 & Hil 4% 5K o

MPCATHEUE SR 3R/ L 7 A7 28 B AR T ACHS , @ SRTOGAL (CCAPMn. 2) EAr, &
L CEXn#in K R A= B %L

MPCATHEUE S SR 4 3R/ L B A7 2R O AH UL EC B, SR UCECAZMATn (CCAPMn. 3) B
i, CCONZF 1728 FICCEnAL ¥ 4 B AL

CAPNn (CCAPMn. 4) FICAPPn (CCAPMn. 5) FiSRU¥BEHiZKENMIAE I . CAPNnALfERE T &
WA, CAPPnALfEfE LFH A 2. WRBAEENAL, WFHFBAE R, WIRATERF
BhAR U=

i3 B ZCCAPMn 27 A2 2% HIECOMnfZ (CCAPMn. 6) SRAFfE LB 3% Thhk .

FFNPCAREHGE XS B 5B AP AN 77 4%, CCAPnHAICCAPnL. 4 HiBRSRER Lhiers, B4k
RAF16AL T BUE . HPCAER I AEPWMIE S R, e TR SkEHEm B r &= .
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10.3 PCAMEER A T {48
10.3.1 #HFKER

PCABEER TAE T AR RN 45 H B R AR . B —PPCAREH TARFER SRR, F1E4%8
CCAPMnf{ 4z (CAPNnFICAPPn) B H{E(T—AL A E 1. PCARRIR T/ TR AR, SR
IAMIHBCEXnEA A (CCPO/P3. 7, CCP1/P3.5) [MBR AT RAE . 2RI RGBS, PCAREAF 5
FEPCATHEL AR PR F5 /7 4% (CHFICL) M{E LB MR AFT A2+ (CCAPnLFICCAPOH) .

[cFk | ecr | = | = | = | = [ccri| ccrolccon gi: pshy

| E— -1
A
| g

CCPn — |
(CCPO/P3.7, [ ] | || o I'
CCP1/P3.5) I |
| 1
| - |Ec0Mn| CAPPnICAPNnI MATn | TOGn IPWMn | ECCFn |CCAPMn, n=0,1
0 0 0 0 Hilit:DAh, DBh

PCA Capture Mode (PCATHFRAZ )

U0 FECCONSRRE Th & 27 7 28 7 ) A7 CCFn A CCAPMn 4% Bk T it 27 47 2% H I ST ECCEn A 4 B A7, ¥
FEA T, ATAE R W R S5 FE R R BT — MR R PR AR T R T, R R R TR AL R

o
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10.3.2 16\ HE TSR
V67 o 5 e 2 A2 g R B TS »

%5 IG5
v wiescsont [ T T T =T = T~ Jeenaamlecon
fi ik WAL L —

0 1

[ ccapnn |ccapnL|

PCA i
(To CCFn)

fiie i VLA
e 16-Bit comparator ! !O/ !

TT|ﬁ|

e

ECOMn=0, {#ILLb#%
ECOMn=1, K& L4

[ - [ecomn [cappn|capnn[maTn|ToGn [pWMA{ECCEn [cCAPMA
0 0 1 0 0

PCA Software Timer Mode / PCARIHL ] 16457 4 52 B B2 5 X/ PCA L e =,

BT & ZCCAPMn & 7 28 FIECOMAIMATA., I fEPCARIH FI/E B el 88 (LD &
PCAE I #% FME SAHA SR 27 A7 2 O E AR EL B, 4P AN, @R ALCCFn (FECCONKS#R T
ReZF 175 ) M ECCFn (fECCAPMnAFIRINREZ A7 28 ) #BELL, K=k,

[CH,CL]%E:RE— & IS (8] B 301, I [a] [a] B% B g T £ i i il o i, 430k 8 AR I
BRIFCNSYSclk/12, BE12ANE B A J[CH,CL N1, 4[CH,CL]¥ fin #]%%+[CCAPnH, CCAPnL]
IF, CCFn=1, F=Arhlbrig=R. WREIRPCARH WG, 74 W7 AR5 R 5 Wi 45 [CCAPnH,
CCAPnLTHG I —NAH A B E AR, IS4 b Wt i 14D 1) Bg N TR0 T2 AH R A, AT SEBIL 1 7€ )
Thie. B s fa] K B He - B B R PRI 3 DA S PC AT B B3 T W B . R TR UL BHPCA
TR EUE T R

ik, RGEMEPEIESYSclk = 18.432MHz, iEFE I B8 S Y Sclk/12, 5 I I (8] T A 5ms, N
PCATHE AR THEUE 7 :

PCATHEB U =T/ ((1/SYSclk )x12)=0.005 / (( 1/ 18432000)x12 ) = 7680 (1033 1%5)
= 1EOOH (163 H1|%5)

W2, PCATFR 28 1F 2 1EOOH K, &l I [A] 4 4& 5Sms, Xk & /IR 4 [CCAPnH,
CCAPnL}E i #uE B -
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10.3.3 EEmHER

A CR D, 24PCATHEES B 5 L4 3R 25 A7 8% BB AH USROS, PCARER () CCPn
G R A B . S A R, CCAPMn 2947 22 ({1 TOGn, MATnAIECOMNASE A 25 35 B 57 o

5 g |CF | CR| - | - |— | - |CCF1|CCFO|CCON
Write to CCAPnL Write to CCAPnH “—— -
PCAF KT
[CAIR="5 WS
0 1
| CCAPnH |CCAPnL
! | (To CCFn)
figE X LR
—>| 1647 Lh A 3
Toggle
[ [ a | Lo D> com
ECOMn=0, % IF b i
ECOMn=1, &K% L
| - |ECOMn CAPPn | CAPNn [ MATn | TOGn |PWMn| ECCFn | CCAPMn
0 0 1 1 0

PCA High-Speed Output Mode / PCA =8 4 H A =X

CCAPnL[JME #5E T PCARLHn 1%t kA% . 4 PCAR #h IR & SY Sclk/28 , % H Akt (1)
f=SYSclk / (4xCCAPnL )
HH, SYSclk ARG B . Hit, B LA#3H|CCAPnLIF{ECCAPnL = SYSclk / ( 4xf).
R E R S R AR B, AT Y& HNECE, |’
CCAPnL = INT (SYSclk / ( 4xf) +0.5)
Hrp, INTO)NBUESEE, BN Flan, RESYSclk = 20MHz, ZRPCA = ik
MREH 125kHZ 0779, WCCAPRLH [F{E RN :
CCAPnL = INT (20000000 / ( 4x125000 ) + 0.5 )= INT ( 40 + 0.5 ) = 40 = 28H
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10.3.4 BkZRiATIHEN(PWM)

Jik 55 1 #](PWM, Pulse Width Modulation)s & —Ff FIFE 7 kIEH G2t R, A4
WIEHEEA, E=MENIRS) . D/ARKIRES &6 Z N . STC12C5201AD &4 # 5 HLEY
PCAMER AT DLE AR 7 €, i TA/E T8 PWMIR R . PWMIE R 4580 T B iR .

CPS2/CPS1/CPSO = 1/0/0 K}, PCA/PWMI¥]

EPCnH | CCAPnH IR JESYSclk, N Timer0, PWM#) 4 %

FSYSclk/256, Wi Z AT KRG8/ 3RME N
PCAII &Y, RARTO TAETE 1ITHE, 043

'i AN Tk B P= 2 365 L ISR B 9 BBRCAE A R G
b, 7T DU4R H 14K~ 19K I PW M.,

FHTOM %5 H AT X R GE R S dE 4T 1~2564% 43451

EPCnL | CCAPnL

l | &ﬁUJOAIT—
enable ol (0,CL)<(EPCnL,CCPnL)

.—PE PWMn

ERAE (0,CL)>=(EPCnL,CCPnL)
i Hith1

0 CL

CL overflow

[ - [ecomn | capen [ capnn | mamn | ToGn | pwmn | ECCRn [ CCAPMN, n=0,1
1 0 0 0 0 1 0

PCA PWM mode / 1 i fill ik v 55 B 4 AR 2K

A PCAREERH AT F/EPWMA . (BB o By SR B T PCA E I 2% I b s

H T AT A B AL AU FIPCAE I 2%, BT e Tr s AR A R . S AN 4 i o =
PORMATAZ AR, 55 I 3R 2 A7 4% [EPCnL, CCAPnL] A 5. 4% 7 #:CLI{E /N T-[EPCnL,
CCAPnL]Ff, Hth Afk:; MUFFRCLIMESE TBIKT[EPCnL, CCAPnL]R, #ith . 4CL
(B FHFFAZ 003 H i, [EPCnH, CCAPnH] ) 25 25 3 B|[EPCnL, CCAPnL]H o IX A% ik n] S8
T IHEHPWM. ZAEFEPWME I, HERCCAPMNZF 17 2% I PWMnATECOMNA 2 27 B 47

PCA iy N 540 %
256

PCAIH & NI AT AL CL R 8Fprhik e —Fh: SYSclk, SYSclk/2, SYSclk/4, SYSclk/6,
SYSclk/8, SYSclk/12, T 820115 i, ECUP3.4%1 N .

HTPWMZSHiIY, Frbl: PWMEAIR=

309



STC12C5201AD £ 51| 5 Fr HLAE 7S

24 BSRPWMA 4% H38KHz, #SYSclk JPCA/PWMI &b NI, 3Kt SYSclk 18
tit 5 A 2038000=SYSclk/256 , 15 F 4 ES 804K SYSclk=38000 x 256 x 1=9,728,000
G SR LS AT Y AT ZR P WM HH, AT 3% 6 B 25 O 1) va HY 2R B ECLIA 1% A A W PCA/PWM
F1R B e iy N\ U
MEPCnL = 0 &, ECCAPnL = 00HI, PWMIH & #i i 5
{EPCnL = 1 &, CCAPnL = OFFHI}, PWMI & i A%
BIEAYO LE NPWMAL I, % 0 FPIRAS :

PWM Z HI AR 2 PWM%i I T RPIRAS
59 _F i /HEXL ) SRR /0 bR A, B g o PR v F P 1K-10K
SRAER G /o b SRR A /5 bR A, BN g B PR R P 1K-10K
N ERN/ P PWMTERL
T T
PR i He FELFH 10K 2] 1K
wavon DXf——= o HHH
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10.4 FAPCAIhEEY RIMNERFH TR RBIIZF (CIEFFLHIZR)

1. CiEFF
/* */
/% i STC IT ZFIHFHL FIPCATIAE AN oI —-nnmeeeev %/
M AR EAERE T A S R P 5 SRR, e */
P VEFERE B A A T STCH BB A - */
/* */
#include "reg51.h"
#include "intrins.h"
typedef unsigned char BYTE;
typedef unsigned int WORD;
/*Declare SFR associated with the PCA */
sfr CCON = 0xDS§; //PCA control register
sbit CCFO0 = CCON"0; //PCA module-0 interrupt flag
sbit CCF1 = CCON"I1; //PCA module-1 interrupt flag
sbit CR = CCON"6; //PCA timer run control bit
sbit CF = CCON"T7; //PCA timer overflow flag
sfr CMOD = 0xD9; //PCA mode register
sfr CL = 0xE9; //PCA base timer LOW
sfr CH = 0xF9; //PCA base timer HIGH
sfr CCAPMO = 0xDA; //PCA module-0 mode register
sfr CCAPOL = OxEA; //PCA module-0 capture register LOW
sfr CCAPOH = OxFA; //PCA module-0 capture register HIGH
sfr CCAPM1 = 0xDB; //PCA module-1 mode register
sfr CCAPIL = OxEB; //PCA module-1 capture register LOW
sfr CCAPIH = OxFB; //PCA module-1 capture register HIGH
sfr PCAPWMO = 0xf2;
sfr PCAPWMI1 = 0xf3;
sbit PCA_LED = P170; //PCA test LED
void PCA_isr() interrupt 7 using 1
{
CCF0 = 0; //Clear interrupt flag
PCA_LED =!PCA_LED; /Itoggle the test pin while CEXO0(P1.3) have a falling edge
H
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void main()

{
CCON = 0; //nitial PCA control register
//PCA timer stop running
//Clear CF flag
//Clear all module interrupt flag
CL=0; //Reset PCA base timer
CH=0;
CMOD = 0x00; //Set PCA timer clock source as Fosc/12
//Disable PCA timer overflow interrupt
CCAPMO = 0x11; //PCA module-0 capture by a negative tigger on CEXO0(P1.3)
//and enable PCA interrupt
/ CCAPMO = 0x21; //PCA module-0 capture by a rising edge on CEX0(P1.3)
//and enable PCA interrupt
/ CCAPMO = 0x31; //PCA module-0 capture by a transition (falling/rising edge)
//on CEX0(P1.3) and enable PCA interrupt
CR=1; //PCA timer start run
EA=1;
while (1);
H
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2. ICYmiEFr:

/x */
¥ 7R STC 1T RIS HL FIPCATHREY AN T —-mmmemev *
L T S T ] R — g
* EAERE P B TP E ] T STCI BB SRR e */

* ¥

;/¥*Declare SFR associated with the PCA */

CCON EQU 0DS8H ;PCA control register
CCFO0 BIT CCON.0 ;PCA module-0 interrupt flag
CCF1 BIT CCON.1 ;PCA module-1 interrupt flag
CR BIT CCON.6 ;PCA timer run control bit
CF BIT CCON.7 ;PCA timer overflow flag
CMOD EQU 0D9H ;PCA mode register
CL EQU 0E9H ;PCA base timer LOW
CH EQU 0F9H ;PCA base timer HIGH
CCAPMO EQU 0DAH ;PCA module-0 mode register
CCAPOL EQU 0EAH ;PCA module-0 capture register LOW
CCAPOH EQU OFAH ;PCA module-0 capture register HIGH
CCAPM1 EQU 0DBH ;PCA module-1 mode register
CCAPIL EQU OEBH ;PCA module-1 capture register LOW
CCAPIH EQU OFBH ;PCA module-1 capture register HIGH
PCA_LED BIT P1.0 ;PCA test LED
ORG 0000H
LIMP MAIN
ORG 003BH
PCA_ISR:
CLR CCFO0 ;Clear interrupt flag
CPL PCA_LED ;toggle the test pin while CEX0(P1.3) have a falling edge
RETI
ORG 0100H
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MAIN:
MOV  CCON, #0
CLR A
MOV  CL, A
MOV  CH, A
MOV  CMOD, #00H
MOV  CCAPMO#11H
MOV  CCAPMO#21H
MOV  CCAPMO#31H
SETB CR
SETB EA
SIMP  §
END

;Initial PCA control register

;PCA timer stop running

;Clear CF flag

;Clear all module interrupt flag

;Reset PCA base timer

;Set PCA timer clock source as Fosc/12

;Disable PCA timer overflow interrupt

;PCA module-0 capture by a falling edge on CEX0(P1.3)
;and enable PCA interrupt

;PCA module-0 capture by a rising edge on CEXO0(P1.3)
;and enable PCA interrupt

;PCA module-0 capture by a transition (falling/rising edge)
;on CEXO0(P1.3) and enable PCA interrupt

;PCA timer start run
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10.5 FAPCATh&EESCIN ERTESHI R (CIEFFLC4mIZF)

1. C}EFF:

/* */
/¥ -/~ STC 1T RFIFE ML FHPCATIRE L1647 & I 85 -------- */
A Y e e S e A R 2 R ) */
[ VETERE AR B SC B AR AR T STCH) R R 7 —--mm - */

/* */

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

#define FOSC  18432000L
#define T100Hz (FOSC/12/100)

typedef unsigned char BYTE;

typedef unsigned int WORD;

/*Declare SFR associated with the PCA */

sfr CCON = 0xD§; //PCA control register

sbit CCFO0 = CCON"0; //PCA module-0 interrupt flag

sbit CCF1 = CCONA"I; //PCA module-1 interrupt flag

sbit CR = CCON"6; //PCA timer run control bit

sbit CF = CCON"T7, //PCA timer overflow flag

sfr CMOD = 0xD9; //PCA mode register

sfr CL = 0xE9; //PCA base timer LOW

sfr CH = 0xF9; //PCA base timer HIGH

sfr CCAPMO = 0xDA; //PCA module-0 mode register

sfr CCAPOL = OxEA; //PCA module-0 capture register LOW
sfr CCAPOH = OxFA; //PCA module-0 capture register HIGH
sfr CCAPM1 = 0xDB; //PCA module-1 mode register

sfr CCAPIL = OxEB; //PCA module-1 capture register LOW
sfr CCAPIH = O0xFB; //PCA module-1 capture register HIGH
sfr PCAPWMO = 0xf2;

sfr PCAPWMI = 0xf3;

sbit PCA_LED = P170; //PCA test LED

BYTE cnt;

WORD value;
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void PCA_isr() interrupt 7 using 1

{
CCF0 =0; //Clear interrupt flag
CCAPOL = value;
CCAPOH = value >> §; //Update compare value
value +=T100Hz;
if (ent-- == 0)
{
cnt = 100; //Count 100 times
PCA_LED =!PCA_LED; //Flash once per second
H
H
void main()
{
CCON = 0; //nitial PCA control register
//PCA timer stop running
//Clear CF flag
//Clear all module interrupt flag
CL=0; //Reset PCA base timer
CH = 0;
CMOD = 0x00; //Set PCA timer clock source as Fosc/12
//Disable PCA timer overflow interrupt
value = T100Hz;
CCAPOL = value;
CCAPOH = value >> 8; //Initial PCA module-0
value += T100Hz;
CCAPMO = 0x49; //PCA module-0 work in 16-bit timer mode
//and enable PCA interrupt
CR=1; //PCA timer start run
EA=1;
cnt =0;
while (1);
H
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2. [CYwizFr:

/% */
/¥ -~ STC 1T RFIF ML FHPCATIRE L1647 i i) 4 -------- */

/& WERBELERE P B CE P S R, e e */

/% VETERR P B R I T STCR Bk R FE R - eee */

/% */
T100Hz EQU  3CO0H ;(18432000 / 12 / 100)

;/*Declare SFR associated with the PCA */

CCON EQU 0D8H ;PCA control register
CCFO0 BIT CCON.O ;PCA module-0 interrupt flag
CCF1 BIT CCON.1 ;PCA module-1 interrupt flag
CR BIT CCON.6 ;PCA timer run control bit
CF BIT CCON.7 ;PCA timer overflow flag
CMOD EQU 0D9H ;PCA mode register
CL EQU 0E9H ;PCA base timer LOW
CH EQU 0F9H ;PCA base timer HIGH
CCAPMO EQU 0DAH ;PCA module-0 mode register
CCAPOL EQU 0EAH ;PCA module-0 capture register LOW
CCAPOH EQU OFAH ;PCA module-0 capture register HIGH
CCAPM1 EQU 0DBH ;PCA module-1 mode register
CCAPIL EQU OEBH ;PCA module-1 capture register LOW
CCAPIH EQU OFBH ;PCA module-1 capture register HIGH
PCA_LED BIT P1.0 ;PCA test LED
CNT EQU 20H

ORG 0000H

LIMP  MAIN

ORG 003BH

LIMP  PCA_ISR
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ORG 0100H
MAIN:
MOV SP, #3FH ;Initial stack point
MOV CCON, #0 ;Initial PCA control register
;PCA timer stop running
;Clear CF flag
;Clear all module interrupt flag
CLR A ;
MOV CL, A ;Reset PCA base timer
MOV CH, A ;
MOV CMOD, #00H ;Set PCA timer clock source as Fosc/12
;Disable PCA timer overflow interrupt
MOV CCAPOL,#LOW T100Hz ;
MOV  CCAPOH,#HIGH T100Hz ;Initial PCA module-0
MOV  CCAPMO,#49H ;PCA module-0 work in 16-bit timer mode and enable PCA interrupt
SETB CR ;PCA timer start run
SETB EA
MOV  CNT, #100
SIMP $
PCA ISR:
PUSH PSW
PUSH ACC
CLR CCFO0 ;Clear interrupt flag
MOV A, CCAPOL
ADD A, #LOW T100Hz ;Update compare value
MOV  CCAPOL,A
MOV A, CCAPOH
ADDC A, #HIGH T100Hz
MOV  CCAPOH,A
DINZ  CNT, PCA_ISR_EXIT ;count 100 times
MOV  CNT, #100
CPL PCA_LED ;Flash once per second
PCA_ISR_EXIT:
POP ACC
POP PSW
RETI
END
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10.6 PCA%IH SRk AR RGIFZHF

(CREFFULRIZR)

1. CigFF:

/* *)

% e R STC 1T RFIHHHL PCAKHH K —-oenmemeeeenee )

M R EAERE A A S F 5 AR, oo */

M BERE B EIE ] T STCHIBUR KRR P - */

/% */

#include "reg51.h"

#include "intrins.h"

#define FOSC  18432000L

#define T100KHz (FOSC /4 /100000)

typedef unsigned char BYTE;

typedef unsigned int WORD;

/*Declare SFR associated with the PCA */

sfr CCON = 0xD§; //PCA control register

sbit CCFO0 = CCON"0; //PCA module-0 interrupt flag

sbit CCF1 = CCON"I; //PCA module-1 interrupt flag

sbit CR = CCON"6; //PCA timer run control bit

sbit CF = CCON"T7; //PCA timer overflow flag

sfr CMOD = 0xD9; //PCA mode register

sfr CL = O0xE9; //PCA base timer LOW

sfr CH = 0xF9; //PCA base timer HIGH

sfr CCAPMO = 0xDA; //PCA module-0 mode register

sfr CCAPOL = O0xEA; //PCA module-0 capture register LOW
sfr CCAPOH = OxFA; //PCA module-0 capture register HIGH
sfr CCAPM1 = 0xDB; //PCA module-1 mode register

sfr CCAPIL = OxEB; //PCA module-1 capture register LOW
sfr CCAPIH = OxFB; //PCA module-1 capture register HIGH
sfr PCAPWMO = 0xf2;

sfr PCAPWMI1 = 0xf3;

sbit PCA_LED = P170; //PCA test LED

BYTE cnt;

WORD value;
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void PCA_isr( ) interrupt 7 using 1
{
CCF0 = 0;
CCAPOL = value;
CCAPOH = value >> §;
value += T100KHz;

void main()

{
CCON = 0;

CL=0;
CH=0;
CMOD = 0x02;

value = T100KHz;
CCAPOL = value;
CCAPOH = value >> §;
value += T100KHz;
CCAPMO = 0x4d;

CR=1;
EA=1;
cnt=0;

while (1);

//Clear interrupt flag

//Update compare value

//Initial PCA control register
//PCA timer stop running
//Clear CF flag

//Clear all module interrupt flag
//Reset PCA base timer

//Set PCA timer clock source as Fosc/2
//Disable PCA timer overflow interrupt

//P1.3 output 100KHz square wave
//nitial PCA module-0

//PCA module-0 work in 16-bit timer mode
//and enable PCA interrupt, toggle the output pin CEXO0(P1.3)

//PCA timer start run
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2. LmizFr:

/*

/¥ -7~ STC 1T RFIF ML PCA% HH = ikt ----

B SR EAE R v A A S R S| AR
M ABERE H BOCTE R EIE ] T STCHIBURL AR P

/*

T100KHz EQU 2EH

;/*Declare SFR associated with the PCA */

CCON EQU  O0D8H
CCFO BIT  CCON.0
CCF1 BIT  CCON.I
CR BIT  CCON.6
CF BIT  CCON.7
CMOD EQU  OD9H
CL EQU  OE9H
CH EQU  OF9H
CCAPMO EQU  ODAH
CCAPOL EQU  OEAH
CCAPOH EQU  OFAH
CCAPMI EQU  ODBH
CCAPIL EQU  OEBH
CCAPIH EQU  OFBH

ORG  0000H

LIMP MAIN

ORG  003BH
PCA_ISR:

PUSH PSW

PUSH ACC

CLR  CCF0

MOV A, CCAPOL

ADD A, #T100KHz

MOV  CCAPOL,A

CLR A

ADDC A, CCAPOH

MOV  CCAPOH,A

;(18432000 /4 / 100000)

;PCA control register

;PCA module-0 interrupt flag

;PCA module-1 interrupt flag

;PCA timer run control bit

;PCA timer overflow flag

;PCA mode register

;PCA base timer LOW

;PCA base timer HIGH

;PCA module-0 mode register

;PCA module-0 capture register LOW
;PCA module-0 capture register HIGH
;PCA module-1 mode register

;PCA module-1 capture register LOW
;PCA module-1 capture register HIGH

;Clear interrupt flag

;Update compare value

321



STC12C5201AD £ 51| 5 Fr HLAE 7S

PCA_ISR_EXIT:

POP ACC
POP PSW
RETI
ORG 0100H
MAIN:
MOV CCON, #0 ;Initial PCA control register
;PCA timer stop running
;Clear CF flag
;Clear all module interrupt flag
CLR A R
MOV  CL, A ;Reset PCA base timer
MOV  CH, A ;
MOV  CMOD, #02H ;Set PCA timer clock source as Fosc/2
;Disable PCA timer overflow interrupt
MOV  CCAPOL,#T100KHz ;P1.3 output 100KHz square wave
MOV  CCAPOH,#0 ;Initial PCA module-0
MOV  CCAPMO,#4dH ;PCA module-0 work in 16-bit timer mode
;and enable PCA interrupt, toggle the output pin CEXO0(P1.3)
SETB CR ;PCA timer start run
SETB EA
SIMP  §
END
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10.7 PCAMIHPWMBIRBIFEF (CIEFFUCHIZRF)

1. C¥EFF:

/* */
/* - Wiz~ STC 1T &4 8 F AL PCA% i PWM */
7 W BAERE Pl FH BT SCEE SRR s e - */
/% VETERE R B E R R T ST Bk R AR - */

/* */

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

#define FOSC  18432000L

typedef unsigned char BYTE;
typedef unsigned int WORD;

/*Declare SFR associated with the PCA */

sfr CCON = 0xDg;
sbit CCFO0 = CCON"0;
sbit CCF1 = CCONA™I;
sbit CR = CCON"6;
sbit CF = CCON"T7,
sfr CMOD = 0xD9;
sfr CL = 0xE9;
sfr CH = 0xF9;
sfr CCAPMO = 0xDA;
sfr CCAPOL = O0xEA;
sfr CCAPOH = OxFA;
sfr CCAPMI1 = 0xDB;
sfr CCAPIL = 0xEB;
sfr CCAPIH = 0xFB;
sfr PCAPWMO = 0xf2;
sfr PCAPWMI = 0xf3;

//PCA control register

//PCA module-0 interrupt flag

//PCA module-1 interrupt flag

//PCA timer run control bit

//PCA timer overflow flag

//PCA mode register

//PCA base timer LOW

//PCA base timer HIGH

//PCA module-0 mode register

//PCA module-0 capture register LOW
//PCA module-0 capture register HIGH
//PCA module-1 mode register

//PCA module-1 capture register LOW
//PCA module-1 capture register HIGH

323



STC12C5201AD £ 51| 5 Fr HLAE 7S

void main()

{

CCON = 0;

CL=0;
CH=0;
CMOD = 0x02;

CCAPOH = CCAPOL = 0x80;
CCAPMO = 0x42;

CCAPIH = CCAPIL = 0xff;
PCAPWMI1 = 0x03;
CCAPMI1 = 0x42;

CR=1;

while (1);

}

//nitial PCA control register
//PCA timer stop running
//Clear CF flag

//Clear all module interrupt flag
//Reset PCA base timer

//Set PCA timer clock source as Fosc/2

//Disable PCA timer overflow interrupt

//PWMO port output 50% duty cycle square wave
//PCA module-0 work in 8-bit PWM mode

//land no PCA interrupt

//PWMI1 port output 0% duty cycle square wave

//PCA module-1 work in 8-bit PWM mode
//land no PCA interrupt

//PCA timer start run
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2. [CYmizFr:

/¥ */
/* -—-—- STC MCU International Limited */
/* -7~ STC IT R FH L PCAKIHPWM %/
J /By Y e UL e I 4 N e SR E 7Y o) O — */
M EFERE R h Bk S R B T STCHI BB LR e */

/% */

;/*Declare SFR associated with the PCA */

CCON EQU 0DS8H ;PCA control register
CCFO0 BIT CCON.0 ;PCA module-0 interrupt flag
CCF1 BIT CCON.1 ;PCA module-1 interrupt flag
CR BIT CCON.6 ;PCA timer run control bit
CF BIT CCON.7 ;PCA timer overflow flag
CMOD EQU 0D9H ;PCA mode register
CL EQU 0E9H ;PCA base timer LOW
CH EQU 0F9H ;PCA base timer HIGH
CCAPMO EQU 0DAH ;PCA module-0 mode register
CCAPOL EQU 0EAH ;PCA module-0 capture register LOW
CCAPOH EQU OFAH ;PCA module-0 capture register HIGH
CCAPM1 EQU 0DBH ;PCA module-1 mode register
CCAPIL EQU 0OEBH ;PCA module-1 capture register LOW
CCAPIH EQU OFBH ;PCA module-1 capture register HIGH
ORG 0000H
LIMP MAIN
ORG 0100H
MAIN:
MOV  CCON, #0 ;Initial PCA control register
;PCA timer stop running
;Clear CF flag
;Clear all module interrupt flag
CLR A ;
MOV CL, A ;Reset PCA base timer
MOV  CH, A ;
MOV CMOD, #02H ;Set PCA timer clock source as Fosc/2

;Disable PCA timer overflow interrupt
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MOV A, #080H ;

MOV  CCAPOH, A ;PWMO port output 50% duty cycle square wave

MOV  CCAPOL, A ;

MOV CCAPMO, #42H ;PCA module-0 work in 8-bit PWM mode and no PCA interrupt
MOV A, #0COH ;

MOV  CCAPIH.A ;PWMI1 port output 25% duty cycle square wave

MOV  CCAPIL,A ;

MOV CCAPM1 #42H ;PCA module-1 work in 8-bit PWM mode and no PCA interrupt
SETB CR ;PCA timer start run

SIMP  §

END

326



STC12C5201AD & 51) 1 Fr WL 46 e

10.8 F|FHPWMSEIID/ATNRERY B8 RY R7 F % BX [

-/
r22[]1 32[_] VDD
r23[]2 31[JP2.1
RST[ 13 30[—1P2.0
RxD/P3.0 4 291 P1.7/ADC7
TxD/P3.1 15 28] P1.6/ADC6
Po.o[_]6 27[__] PL.5/ADCS
XTAL2 7 8 26[_1P0.3
XTALI ]38 I 25[_] P1.4/ADC4
ToP32 ]9 3 24 ] P1.3/ADC3
Po.1[J10 23[_]P0.2
INT1/P3.3 []11 22 ] P1.2/ADC2/LVD
CLKOUTO/ECUTO/P3.4 [ 12 21 PLI/ADCI
CLKOUTI/PWM1/T1/P3.5 ] 13 20[_] P1.0/ADCO 10K 10K D/A
P24[Ju4 191 P3.7/PWMO
P2s[]15 18_]P2.7 104 104
vss[116 7[r26 I I
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%115 STCI12C5201ADARFIEEPROMAY M FH

STC12C5201AD & 41 B4 i WL #F 82 A% T HIEEPROMA 5 /2 25 (Rl =20 i, A ISP/IAPE AR
K EBData Flash24EEPROM, 85 KEE1077 Uk LA . EEPROMA] 40 A TANH X, BN X
A2 . RN, BRSO B B R — N X, AN A — A8 S B i e
ANFEPIRX, A ZEH . SO AT i 2% IR B P A b b X AT 1

EEPROMA] FH T fR 47 — £ 55 B AE B i AR B oF s A H RIS R . fEH PR
W, AT AXSEEPROMBEAT 219 5L/ 2 1 n A/ Jol (X HRBR AR AE . 78 TAE R Ve Rk, EUCRE
ATEEPROM/ TAP#:/E .

EEE R SV HLAES. TVEL EXTEEPROMGEAT 4 A4 4 4%, 3. TVLL T X EEPROMIEAT #
VB, MCUA AT R RE, (H k8 4E FHUTIRT « 3. VIR WLAE2. 4VEL F X EEPROMGEEAT #/E A4 4
3, 2. 4VEL N XFTEEPROMBEAT 4, MCUAN AT IETh g, H &4k FHATFE . AT A il R A
JEERIAR A FE 7 I Ii200mS SR o AT 38 i I BT LVDF AR &AL FIWiVec M LR & B IEH .

11.1 IAPKEEPROME 14Tk I BE S 122N 48

Py e fr bk & 755 .
i ik Bk | g Lop | Efrt
IAP DATA | [SP/IAP Flash Data | - .y 1111 1111B

- Register
1ap_ADDRH| [SP/IAP Flash Ad-| ) 0000 0000B
- dress High
1ap_appRL| ISPIAP Flash Ad- =y 0000 0000B
dress Low
IAP_CMD ISP/IAP Flash Com- C5H - - Lo [ -1 -] - [msifwmso xxxx xx00B
mand Register
IAP_TRIG ISPIIAP Fla§h Com- C6H XXXX XXXxB
- mand Trigger
T ISP/IAP.Control C7H IAPEN]SWBS [SWRST[CMD FAIL] - [wT2] wT1 | WT0 0000 x000B
- Register
PCON Power Control 87H  [smMoD|smopo | LvDE | POF | GF1 | GFo | PD | IDL [0011 0000B
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1. ISP/IAPHI#EZ 7785 |IAP_DATA

IAP_DATA : ISP/IAPHEAER (154 25 4745 -
ISP/IAP MFlashisi t (19804 BUZE LAL, 17 Flash’S (¥ 454 8 75 cre stk b

2. ISP/IAPHELE 2577 82 IAP_ADDRHFIIAP_ADDRL

IAP_ADDRH : ISP/IAP #:/E IS Bk 75 77 88 =y )\ L. 1354785 Hikik N C3H, &7 /5 {H H00H.
IAP_ADDRL : ISP/IAP #{ER (i bE 77 47 2K\ AL X772 bk 9 C4H, B A7) {HH00H.

3. ISP/IAP# & E F851AP_CMD
ISP/IAPHT & 2 (7 25 IAP_CMDHE U1 T -

SFR name Address | bit B7 B6 B5 B4 B3 B2 Bl BO
[AP_ CMD C5H | name - - - - - - MS1 MSO0
MS1 | MSO | @4 / #fE ikt

0 0 |Standby FFHUELE, JCISPHEEAE

0 1| W R FLRE X % Data Flash/EEPROM[X " #4745 1%

1 0 | MR R X % Data Flash/EEPROM X ” #E47 77 4t 2

1 1| WH R LR X % Data Flash/EEPROM[X " #E4T i [X #2142

FEFIER S SRR XE, AT LA EdRFlash X (EEPROM) 34T 715152/ 345 g e/ Fm X 8215
, IAP12C5A62S2/IAP12LESA62S225 (841, 1X JLANTY -5 a] 76 B R 7 X AS s, H AR P X

4. ISPIIAP# £ it % F 1732 IAP_TRIG
IAP_TRIG: ISP/IAP §:AE N 1) il & it i 2547 2% o
TEIAPEN(IAP_CONTR.7) = 1 B}, X TAP_TRIG%: 5 A5Ah, 5 AA5h, ISP/TAP s & A 24254

ISP/IAPHEAE 5 )5, TAPHBE R )\ & 77 #$IAP_ADDRH. IAPH#iHE(G /\ {7 25 77 2$IAP_ ADDRL
FIIAPAT 2 2 A7 25 1AP_CMDIF AR o W G482 T R ESX T — ANk 19 2085 317 ISP/TA P
1, T F o Z bt it =8 7 A8 743 7 5 NIAP._ ADDRHAIIAP_ADDRL 754735 o

TFIRIAPEAERS, #REXTIAP TRIGY: S5 ANSAH, F5AASH, ISP/IAPMA A 2450,
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5. ISP/IAP# 4

ISP/IAPTE il 29147 2 IAP. CONTRAS 41 T

FFEIAP_CONTR

SFR name

Address | bit

B7 B6

BS B4

B3 B2 B1 BO

IAP_CONTR

C7H name

IAPEN | SWBS

SWRST

CMD_FAIL

WT2 WT2 WTO

IAPEN: ISP/IAPIIHE FLVFAL 0

SWBS: B fFiedE I B ﬁﬁﬁ?

2% FIAPL/ 5 /#EFR Data Flash/EEPROM

. RWFIAPEL/ 5 /#E K Data Flash/EEPROM

P ESWRSTE #2C & A4 v LASZ

SWRST: 0: A#fk;

1:

X A 2l1(3%0),

BRMNARGISPHEIERFXEBIGE]D.
PEA IR R B AL, s E L.

CMD FAIL: Witi% T ISP/IAPE 4, FFXTAP TRIGI.SAWAShfh & 26, W1, 75 A5 %
STEF R RLHRR T IX (APIX) B S A I I P R 5 DX (AP X)) FFAA AT R T

MOV TAP CONTR, #00100000B ;SWBS = 0 GE#FAPX),

SWRST = 1(#&Efr)

AEF N R X (APIX) B AF R AL I MR G TSP IR 7 X T R AT FE P

MOV TAP CONTR, #01100000B :SWBS = 1(iE#FISPIX),

SWRST = 1 (#H Hr)

AERGISPHLIEREF XA R AL M 7 R X (AP [X) FHG AT RE PP

MOV TAP CONTR, #00100000B :SWBS = 0(iE#FAP [X),
X BAE AL H N RFE ISP ISR T X G HATIE T
SWRST = 1 (% E 1)

IE ARG ISP R T
MOV TAP CONTR, #01100000B :SWBS = 1(iE#FISPIX),

SWRST = 1 (#H 1)

BB SRR ] |CPUSE AR a] (22 /b /NCPUTAERT 8 )
\ . Sector Erase
Read/it  |Program/ZmfE . |Recommended System Clock

W2 WELWTO o gty | (S55us) ’”?:'ffff R 5 B M0 147 28 50

1 O O s i s RN 210124 i fp < |MHz

1 L O |27 Bf8h  |1104NE 4% 4202441 4 < 2MHz

1 0 1 [2/mf4%f 1654 W4 63036 M4 | < 3MHz

1 0| 0 [2B%F 3304 )% 126072 %F | < 6MHz

0 1| 1 [24Nmeh {6604 1 4 2521448 | < 12MHz

0 1] 0 |24B%8h  [LI00ES %R |420240 A48 | < 20MHz

0 0 1 [24m4f  [1320/ 0% (504288 f4f | < 24MHz

0 0| 0 |2F%F  |1760E8F 6723844 K14 | < 30MHz

6. TAEBRETRHIET, R AEH#HITEEPROM/IAPIRIE

PCONZF A7 45 € X R
SFR name | Address |  bit B7 B6 B5 B4 B3 B2 Bl BO

PCON 87H name | SMOD | SMODO | LVDF | POF GF1 GFO0 PD IDL
LVDF: A& H A MFR A7, 24 TAF BB Ve o/l TR A I T THE BRI, %A B 1. A 50

A TG N R 3 A L T AE L R Ve e ARy, ANEL3E{TEEPROM/ TAPERTE .
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) FH B8 0 B AR R AS MU LVD Zh A A5 AR AS I, BT 75 B AR (R A7 2 Y 7 P 46 i 1]

470uF 104
1T e
= + R1

Gnd
= P1.2/LVD

R2
FTHLUMCU

QAL L HLAE220VE A3 R 7805 Hir v ) B FEL A2 L1V, SA5Z AT HL R 2 160V, A2 R ERT805 R
Uit IR EL IR L AES. 5V, B A [ L BELR AR 2448, 5V I L I 40 i B TG SR AS I 1 1R H e o bR CPU
ALV T W), HEFEH W, R IR SRR B, A LVDRAIE S, FELVDFAz.
R0, MR HBIEES), w1, AR, SERIEATRAF I B 1 TR (RAT
M )E, FHLVDFAE SR, FELVDRALAME . WdoA0, WA RSk R IR, i
CPURIWRE IEH TAE, W N1, RS2GLVDFAIIEO, FREELVDFRME, Hub 7k, SRRk E
IEH, BCHEEMERE, CPUBEANRADIRES .

ER:

R T B A R AR 2 BB L T XY EEPROMIBIHEAE %, 7] LATEXSEEPROM PN R 0040 12E AT # A E
A, JEATIAIIAP DATAZFfA8s SN — AN A%, AR5 ELHXEEPROMAEAS Atk oo i s, o
I TAP DATA P B985 K SR 2 WA 5 NTAP DATAZ A7 25 %, IS 7] FE [ TAP DATA %17 28
BT CHE,  FENIA ) C ik oG R, a0 S s S B TR IR S
NTAP DATAZFAF25 1EL, WUl mp AT PE sy FE YR R R A, SER $i8 2 HATEEPROME: S #AE TE R, 4]
9 12 H AR A R EEPROMER ThI (1) 8608, T2 AT TN A 45 TAP_DATAIKFIME . (BVHL ALY
3. TVLL R A% 11 4 /EEEPROM,  1fij ¥ A HLEES. SVRL_ERE AT IE R 1847 . 3. 3VEL LS. 4VEL R 4%
13 /EEEPROM, 1M B 5 HLAE2. 2VRL R A Al 384T, )
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11.2 STC12C5201AD #5158 FHlEEPROMZS 8] K /s K ik
STC12C5201 AD Z 41 51 Fi HLN &6 7] H Data Flash(EEPROM) ik (5 55 525 18] 2 20 R YD) -

A0SR B X AT TAP'S Hedles/ #5  B X R B4, IIZE R e S L2, AREEPAT T —

H)o FEFPAEH P R AR IX (APIX) I, A AT LA Data Flash(EEPROM)iEATTAP/ISPH:AF: o

STC12C5206AD/12C5206PWM/ 12LE5206AD/ 12LE5206PWMBEA), I JLANH 5 1] 78 B FH 27 X &

oSN FH R
STC12C5201 AD/PWM £ 51) 21 4 M1 4 S EEPROME 78 — B3 7%
STCI12LE5201 AD/PWM £ 41| 8 F H1L A #HEEPROMIE 7 — i %

Eeees EEPROM“F 745 | i DX H | 246 o [X o ik | 45 9 X R R il
STC12C5201AD/PWM 2K 4 0000h 07FFh
STC12C5202AD/PWM 2K 4 0000h 07FFh
STC12C5203AD/PWM 2K 4 0000h 07FFh
STC12C5204AD/PWM 1K 2 0000h 03FFh
STC12C5205AD/PWM 1K 2 0000h 03FFh

STCI2LE5201AD/PWM 2K 4 0000h 07FFh
STCI12LE5202AD/PWM 2K 4 0000h 07FFh
STCI2LE5203AD/PWM 2K 4 0000h 07FFh
STC12LE5204AD/PWM 1K 2 0000h 03FFh
STC12LE5205AD/PWM 1K 2 0000h 03FFh
PAF R, ATTEF PR X BB R, S LR [ 5 3 S R 7 X AT IAP
#AE, T Flash? [ ) ] 24 Data Flash(EEPROM)fii [f]
STC12C5206AD/PWM - 12 0000h 17FFh
STC12LE5206AD/PWM - 12 0000h 17FFh
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STC12C5201 AD/PWM L Fr ML N HFEEPROM M i 36
STC12LE5201AD/PWM A HLHI P #8EEPROMit 132
B RIX X B RIX BIEX
tb b | Gt | dRdhHuht | 25 skcht | R bl | 2ol | A ah b | 25 okt %@gg
0000h 1FFh 200h 3FFh 400h 5FFh 600h 7FFh
BREX BAHIX HLRR )X %%E%%
L | SR | AL | St e | Sttt | i | g | T
800h 9FFh A0Oh | BFFh | coon | DFFh E0Oh FFFh | KEESm
AR R
BIEIX B IX B —RIX BOBK R X,
R B
BRI | 5N | RO | EAHAE | RO | SERHAL | UL | S5HAE | g
1000h 11FFh 1200h 13FFh 1400h 15FFh 1600h 17FFh
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11.3 IAPXEEPROM:CZ& &1

; FADATAE /& EQU S B 7 38 Rr ik Ty e 23 A7 % bk 25 0 F FRDTE S 455/ 4 D i
IAP_DATA DATA
IAP_ADDRH DATA
IAP_ADDRL DATA

TAP_CMD

DATA

IAP TRIG DATA
IAP_CONTR DATA

7€ M ISP/TAPE 2 N 25 13 [H]
ISP TAP BYTE READ

ISP_TAP_BYTE PROGRAM
ISP_TAP_SECTOR_ERASE

WAIT_TIME
s 20MHz LA 2, 12MEL R 3, 6MEA 4, 3MEL 5, 2MEA R 6, IMPA TR,

S
e

MOV
MOV
MOV
ORL
MOV

MOV
MOV

TAP_ADDRH,
TAP_ADDRL,
TAP_CONTR,
TAP_CONTR,
TAP_CMD,

TAP_TRIG,
TAP_TRIG,

0C2h;  HY, IAP_DATA EQU  0C2h

0C3h; B IAP_ADDRH EQU  0C3h

0C4h; B IAP_ADDRL EQU  0C4h

0Cbh; B TAP_CMD EQU  0C5h

0C6h; B IAP_TRIG EQU  0C6h

0C7h; B IAP_CONTR EQU  0C7h

QU 1 S S )

EQU 2 AL, BT R TR, OFFh
EQU 3 Dl X, EIRETATN, BRI
EQU 0 VB S ARINE], 30MHZ LL RO, 24MBL R L,

#BYTE_ADDR_HIGH L N P T kol
#BYTE ADDR LOW B e L Mk
#WAIT TIME s W B SIS [A] o 75 ) 7T LA ik — 4,

#10000000B ; SUVFISP/TAPEEAE HHRE— 1
#ISP_TAP_BYTE READ

VIR AT S, AT AT RN, ANHE A G4
#5Ah ; 5Ei%5AN, FEIEAShFI TSP/ TAPH & 25 4798, FRR T itk
#0A5h ;165EABhJE, TSP/TAPy4 37 B4 il & A2

;CPUSERFTAPEIMESE UG, A RS AT IR o

NOP
MOV

(KPR U B TAP DATAZ fE 8% fa, CPUZk S ATRER

A, ISP DATA R B I Ace
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UREAATA N, AR T2aeFEme

MOV
MOV
; MOV
; MOV
; MOV

T HGREE, %7 ONFFR/ A,

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 ; ZBRISP/TAPAT &

#00000000B ;B 1R TSP/ TAPfi A5 fih &

#0FFh s 1& i v 5 BTN 00, Fi 9] JEEEPROMIX
#0FFh S IEHBHEAR 75 FL G800, B 1R AR

R, AT, BT B X B

#ONE DATA 1L T Y FEEYE £ TAP_DATA,

U B DA I A T I
#BYTE_ADDR_HIGH DI Mk A H hE 7 B A
#BYTE ADDR LOW R A i E & AL
HWATT TIME ; BLE S 1] BEP 0 AT 5

N = #/EU;J:'FE;-\
#10000000B : FRVFISP/IAPHRAE S T
#ISP_TAP BYTE PROGRAM SEF TR A

#5Ah  ;4GiEBAh, FRIEAShE ISP/ TAP & 25 1508, AR IHR 7 ar ikt
#OASh  ;i%58ABhJS, ISP/IAPHy4 B4k fit &k #25h

; CPUSERF TAPENIE SE e, A AR EE AT RE .

NOP

TR A, CPUGkSERAT IR P

U, R F2aFEme

MOV
MOV
; MOV
; MOV
; MOV

TAP_CONTR,
TAP_CMD,
TAP_TRIG,
TAP_ADDRH,
TAP_ADDRL,

#00000000B ;25 1 TSP/ TAPEEAE

#00000000B ; ZBRISP/TAPAT &

#00000000B ;B 1L TSP/ TAP iy 435 fi

HOFFh ik i 55 B IC NPFH, ; 48 I EEEPROMIX, B 1F iR 451

#OFFh ;326 Hihl {7715 81 0 FFH, 38 17 EEEPROMIX., [ 1 iR e /E
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R DXHRER, B TR, KA R R, 5127775/ X, A X 5l Bk g
AN ZO A B X AT HRBR 103 A S A I A R T R, DU R R L S B A L
s NEBIIRAMAR ORAF , FRREIZ 8 XHRER SRR iR B IO B S Bz R X, T DA B X
;B A DT, R AR R R R

o DX R AN Mk A 2 DX L, T 7 R v

MOV
MOV

MOV

ORL

MOV

MOV

MOV

:CPUSERFIAPANESE G, A S dk s PATRE .

NOP

TAP_ADDRH,
TAP_ADDRL,

TAP_CONTR,

TAP_CONTR,

TAP_CMD,

TAP_TRIG,

TAP_TRIG,

#SECTOR FIRST BYTE ADDR HIGH ;3% [X itk v 771
#SECTOR_FIRST BYTE ADDR LOW ;3% 5 [X it A 715

BWAIT TIME
#10000000B

; Mk R B AR N A R A

B ) ML b4
‘ W—HA]), HFHH
- SRVFISP/IAP E—UE T

#ISP_TAP_SECTOR ERASE
B X AEBR T 2, AT SRR, AT E A S

#5Ah

:Hei%5Ah, FFEAShE ISP/ TAPHl & 27 A2 2%, 4 U HS 75 it

#0A5h

S 5EAShE, ISP/TAPH 47 Bk fih % A2 5)

R X BRI IS, CPUAK SR AT R P

UNIERIAT A, RN T 2aFEmc

MOV
MOV
; MOV
; MOV
; MOV

TAP CONTR,
TAP CMD,

TAP TRIG,
TAP ADDRH,
TAP ADDRL,

#00000000B
#00000000B
#00000000B
#0FFh
#0FFh

4% 11 TSP/ TAPH: A

; BB ISP/ TAPHT 4

B 1E ISP/ TAP iy 417 firh
;3% bk 7 7 BT ONFRH, 45 A EEEPROMIX
; I M A -7 B IC OFFH, B Lk iR A
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/NEAR:  (STCHA FrHLFIData Flash “4EEPROMIJ)FEfdi FY)
INFEARMAS—F L, FHRE, BXER

TR R 17 HE L7 BC07, K 0”7 B “0” o WRIEFATRFFH, 7 A Hik
T MRIZTHARFFH, WSS BN R XER, EARE “BXER” 47 Lok
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11.4 EEPROMMXIZF

1. CiEFF:

:STC12C5201AD £ 4158 F HLEEPROM/IAP L) B8 MR A s
/% */
/* - JE/RSTC 1T 2515 5. EEPROM/IAPY) g --mmmmmmmmmmememme- */
1 U BB R o R SRAE SC 3 R B R, e */
/% HERR R R B SC 8 T B ) T STCRI R R —emmemeeeen */

/% */

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

typedef unsigned char BYTE;
typedef unsigned int WORD;

/*Declare SFR associated with the IAP */

sfr IAP DATA = 0xC2; //Flash data register

sfr AP ADDRH = 0xC3; //Flash address HIGH

sfr IJAP_ ADDRL = 0xC4; //Flash address LOW

sfr IAP_ CMD = 0xC5; //Flash command register

sfr IAP_TRIG = 0xC6; //Flash command trigger

sfr AP CONTR = 0xC7; /[Flash control register
/*Define ISP/IAP/EEPROM command*/

#define CMD IDLE 0 //Stand-By

#define CMD_READ 1 //Byte-Read

#define CMD_ PROGRAM 2 //Byte-Program
#define CMD_ ERASE 3 //Sector-Erase
/*Define ISP/IAP/EEPROM operation const for [AP. CONTR*/
/[#define ENABLE_IAP 0x80 /lif SYSCLK<30MHz
/[#define ENABLE_IAP 0x81 /lif SYSCLK<24MHz
#define ENABLE_IAP 0x82 /lif SYSCLK<20MHz
/[#define ENABLE_IAP 0x83 /lif SYSCLK<12MHz
/[#define ENABLE_IAP 0x84 /lif SYSCLK<6MHz
/[#define ENABLE_IAP 0x85 /lif SYSCLK<3MHz
/[#define ENABLE_IAP 0x86 /lif SYSCLK<2MHz
/[#define ENABLE_IAP 0x87 /lif SYSCLK<1MHz

//Start address for STC12C5201AD series EEPROM
#define TAP_ADDRESS 0x0000

void Delay(BYTE n);
void lapldle();
BYTE lapReadByte(WORD addr);
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void IapProgramByte(WORD addr, BYTE dat);
void IapEraseSector(WORD addr);

void main()

{
WORD i;
P1 = Oxfe; //1111,1110 System Reset OK
Delay(10); //Delay
lapEraseSector(IAP_ ADDRESS); //Erase current sector
for (i=0; i<512; i++) //Check whether all sector data is FF
{
if (lapReadByte(IAP_ ADDRESS+i) != 0xff)
goto Error; //1f error, break
i
P1 = Oxfc; //1111,1100 Erase successful
Delay(10); //Delay
for (i=0; i<512; i++) //Program 512 bytes data into data flash
{
lapProgramByte(IAP_ ADDRESS+i, (BYTE)i);
i
P1 = 0xf8; //1111,1000 Program successful
Delay(10); //Delay
for (i=0; i<512; i++) //Verify 512 bytes data
{
if (lapReadByte(IAP_ADDRESS+i) != (BYTE)i)
goto Error; //1f error, break
i
P1 = 0x{0; //1111,0000 Verify successful
while (1);
Error:
Pl &= 0x7f; //0xxx,xxxx IAP operation fail
while (1);
H
/*
Software delay function
*/
void Delay(BYTE n)
{
WORD x;
while (n--)
{
x=0;

while (++x);
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/*

Disable ISP/IAP/EEPROM function

Make MCU in a safe state

*/

void lapldle()

{
IAP_CONTR = 0;
IAP_CMD = 0;
IAP_TRIG = 0;
IAP_ADDRH = 0x80;
IAP_ADDRL = 0;

}

/*

Read one byte from ISP/IAP/EEPROM area
Input: addr (ISP/IAP/EEPROM address)
Output:Flash data

*/

BYTE IapReadByte(WORD addr)

{

BYTE dat;

IAP_CONTR = ENABLE IAP;
IAP_CMD = CMD_READ:;
IAP_ADDRL = addr;
IAP_ADDRH = addr >> 8§;
IAP_TRIG = 0x5a;

IAP_TRIG = Oxa5;

_nop_();
dat=1AP_DATA;
Tapldle();
return dat;

}

/*

Program one byte to ISP/IAP/EEPROM area
Input: addr (ISP/IAP/EEPROM address)
dat (ISP/IAP/EEPROM data)
Output:-
*/

//Close IAP function

//Clear command to standby

//Clear trigger register

//Data ptr point to non-EEPROM area
//Clear IAP address to prevent misuse

//Data buffer

//Open IAP function, and set wait time

//Set ISP/IAP/EEPROM READ command
//Set ISP/IAP/EEPROM address low

//Set ISP/IAP/EEPROM address high

//Send trigger command1 (0x5a)

//Send trigger command?2 (0xa5)

//MCU will hold here until ISP/IAP/EEPROM
//operation complete

//Read ISP/IAP/EEPROM data

//Close ISP/IAP/EEPROM function

//Return Flash data
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void TapProgramByte(WORD addr, BYTE dat)
{
IAP_CONTR = ENABLE IAP;
IAP_CMD = CMD_PROGRAM;
IAP_ADDRL = addr;
IAP_ADDRH = addr >> §;
IAP_DATA = dat;
IAP_TRIG = 0x5a;
IAP_TRIG = Oxa5;

_nop_();

TapIdle();
¥

/*
Erase one sector area

Input: addr (ISP/IAP/EEPROM address)
Output:-

*/
void IapEraseSector(WORD addr)
{

IAP_CONTR = ENABLE_IAP;
IAP_CMD = CMD_ERASE;
IAP_ADDRL = addr;
IAP_ADDRH = addr >> §;
IAP_TRIG = 0x5a;

IAP_TRIG = Oxa$5;

_nop_();

TapIdle();

//Open IAP function, and set wait time

//Set ISP/IAP/EEPROM PROGRAM command
//Set ISP/IAP/EEPROM address low

//Set ISP/IAP/EEPROM address high

//Write ISP/IAP/EEPROM data

//Send trigger command1 (0x5a)

//Send trigger command?2 (0xa5)

//MCU will hold here until ISP/IAP/EEPROM
//operation complete

//Open IAP function, and set wait time

//Set ISP/IAP/EEPROM ERASE command
//Set ISP/IAP/EEPROM address low

//Set ISP/IAP/EEPROM address high

//Send trigger command1 (0x5a)

//Send trigger command?2 (0xa5)

//MCU will hold here until ISP/IAP/EEPROM
//operation complete
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2. [CHwIERF:
:STC12C5201AD £ 412 K HLEEPROM/IAP Iy A TR T I8N

/* */
/* - JH7RSTC 1T &% 5 7§l EEPROM/IAPTfiE */
LS S U1 S LT i s o —— ¥
T S e Y Yl g (V517 e o1 —— ¥

/* */

;/*Declare SFRs associated with the IAP */

IAP_DATA EQU 0C2H ;Flash data register
IAP_ADDRH EQU 0C3H ;Flash address HIGH
IAP_ADDRL EQU 0C4H ;Flash address LOW
IAP_CMD EQU 0C5H ;Flash command register
IAP_TRIG EQU 0C6H ;Flash command trigger
IAP_CONTR EQU 0C7H ;Flash control register
;/*Define ISP/IAP/EEPROM command*/

CMD_IDLE EQU 0 ;Stand-By
CMD_READ EQU 1 ;Byte-Read
CMD_PROGRAM EQU 2 ;Byte-Program
CMD_ERASE EQU 3 ;Sector-Erase

;/*Define ISP/IAP/EEPROM operation const for AP CONTR*/

;ENABLE IAP  EQU 80H ;if SYSCLK<30MHz
;ENABLE IAP  EQU 81H ;if SYSCLK<24MHz
ENABLE_IAP EQU 82H ;if SYSCLK<20MHz
;ENABLE IAP  EQU 83H ;if SYSCLK<12MHz
;ENABLE IAP  EQU 84H ;if SYSCLK<6MHz
;ENABLE IAP  EQU 85H ;if SYSCLK<3MHz
;ENABLE IAP  EQU 86H ;if SYSCLK<2MHz
;ENABLE IAP  EQU 87H ;if SYSCLK<1MHz

;//Start address for STC12C5201AD series EEPROM
TIAP_ADDRESS EQU 0000H

s

ORG 0000H
LIMP MAIN
ORG 0100H
MAIN:
MOV  Pl, #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  RI, #2
CHECKI1:
LCALL IAP READ
CINE A, #0FFH, ERROR
INC DPTR
DINZ RO, CHECK1
DINZ RI, CHECK1
MOV  Pl, #OFCH
LCALL DELAY
MOV  DPTR, #IAP ADDRESS
MOV RO, #0
MOV  RI, #2
MOV  R2, #0
NEXT:
MOV A, R2
LCALL IAP PROGRAM
INC DPTR
INC R2
DINZ RO, NEXT
DINZ RI, NEXT
MOV  Pl, #OF8H
LCALL DELAY
MOV  DPTR, #IAP ADDRESS
MOV RO, #0
MOV  RI, #2
MOV  R2, #0
CHECK2:
LCALL IAP READ
CINE A, 2, ERROR
INC DPTR
INC R2
DINZ RO, CHECK2
DINZ RI, CHECK2
MOV  Pl, #0FOH
SIMP  §

;: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

;1111,0000 Verify successful
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ERROR:
MOV PO, RO
MOV P2, R1
MOV  P3, R2
CLR P1.7 ;0xxx,xxxX [AP operation fail
SIMP  §

/*

;Software delay function

; */

DELAY:
CLR A
MOV RO, A
MOV  RI, A
MOV  R2, #20H

DELAY1:
DINZ RO, DELAY1
DINZ RI, DELAY1
DINZ R2, DELAY1
RET

*

;Disable ISP/IAP/EEPROM function

;Make MCU in a safe state

; */

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  IAP_ADDRH, #80H ;Data ptr point to non-EEPROM area
MOV  IAP_ADDRL, #0 ;Clear IAP address to prevent misuse
RET

/*

;Read one byte from ISP/IAP/EEPROM area
;Input: DPTR(ISP/IAP/EEPROM address)

;Output: ACC (Flash data)

; */

IAP_READ:
MOV  IAP_CONTR, #ENABLE IAP  ;Open IAP function, and set wait time
MOV  IAP _CMD, #CMD_READ ;Set ISP/IAP/EEPROM READ command
MOV  IAP ADDRL, DPL ;Set ISP/IAP/EEPROM address low
MOV  IAP ADDRH, DPH ;Set ISP/IAP/EEPROM address high
MOV  IAP_TRIG, #5AH ;Send trigger command]1 (0x5a)
MOV  IAP TRIG, #0ASH ;Send trigger command?2 (0xa5)
NOP ;MCU will hold here until ISP/IAP/EEPROM operation complete
MOV A, IAP_DATA ;Read ISP/IAP/EEPROM data

LCALL IAP IDLE

RET

;Close ISP/TAP/EEPROM function
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/¥

;Program one byte to ISP/IAP/EEPROM area
;Input: DPAT(ISP/IAP/EEPROM address)
;ACC (ISP/IAP/EEPROM data)

;Output:-

IAP_PROGRAM:
MOV
MOV
MOV
MOV
MOV
MOV
MOV
NOP
LCALL
RET

/*

*/

IAP_CONTR,
IAP_CMD,
IAP_ADDRL,
IAP_ADDRH,
IAP_DATA,
IAP_TRIG,
IAP_TRIG,

IAP_IDLE

;Erase one sector area
;Input: DPTR(ISP/IAP/EEPROM address)

;Output:-

; */

IAP_ERASE:
MOV  IAP_CONTR,
MOV  IAP_CMD,
MOV  IAP_ADDRL,
MOV  IAP_ADDRH,
MOV  IAP_TRIG,
MOV  IAP_TRIG,
NOP
LCALL IAP_IDLE
RET
END

#ENABLE_IAP ;Open AP function, and set wait time
#CMD_PROGRAM ;Set ISP/IAP/EEPROM PROGRAM command
DPL ;Set ISP/IAP/EEPROM address low

DPH ;Set ISP/IAP/EEPROM address high

A ;Write ISP/IAP/EEPROM data

#5AH ;Send trigger command]1 (0x5a)

#0ASH ;Send trigger command2 (0xa5)

;MCU will hold here until ISP/IAP/EEPROM operation complete
;Close ISP/IAP/EEPROM function

#ENABLE IAP  ;Open IAP function, and set wait time
#CMD_ERASE  ;Set ISP/IAP/EEPROM ERASE command

DPL ;Set ISP/IAP/EEPROM address low
DPH ;Set ISP/IAP/EEPROM address high
#5AH ;Send trigger command]1 (0x5a)
#0ASH ;Send trigger command2 (0xa5)

;MCU will hold here until ISP/IAP/EEPROM operation complete
;Close ISP/IAP/EEPROM function
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(1). FRIGSTCIRMLIWISP P T H (84F)
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(1).
2).
(3).
(4).
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12.3 BEX TEUERIERF (SEPAMFETE)

* Y
/¥ - WIRSTC 1T R A AL R BAFEIL A 2 T - */
L e Tt L e ) 0 T — */
* EAERE P B R E ] T STCI BB SRR e *

/x *

#include <reg51.h>
#include <instrins.h>

sfr IAP_CONTR = 0xc7;
sbit MCU_Start_Led = P177;

#define Self Define ISP _Download Command 0x22

#define RELOAD COUNT 0xfb //18.432MHz,12T,SMOD=0,9600bps
//#define RELOAD COUNT 0xf6 //18.432MHz,12T,SMOD=0,4800bps
/H#define RELOAD_ COUNT Oxec //18.432MHz,12T,SMOD=0,2400bps
/H#define RELOAD COUNT 0xd8 //18.432MHz,12T,SMOD=0,1200bps

void serial_port_initial(void);

void send UART(unsigned char);
void UART _Interrupt Receive(void);
void soft_reset _to ISP_Monitor(void);
void delay(void);

void display MCU_Start Led(void);

void main(void)

{
unsigned char i = 0;
serial port_initial(); //nitial UART
display MCU_Start_Led(); //Turn on the work LED
send UART(0x34); //Send UART test data
send UART(0xa7); // Send UART test data
while (1);

H
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void send UART(unsigned char 1)

{
ES =0; //Disable serial interrupt
TI=0; //Clear TI flag
SBUF =1; //send this data
while (!TD); //wait for the data is sent
TI=0; //clear TI flag
ES=1; //enable serial interrupt
H
void UART Interrupt)Receive(void) interrupt 4 using 1
{
unsigned char k = 0;
if (RI)
{
RI=0;
k = SBUF,
if (k == Self Define ISP_Command) //check the serial data
{
delay(); //delay 1s
delay(); //delay 1s
soft reset to ISP_Monitor();
H
H
if (TT)
{
TI=0;
b
H
void soft reset to ISP_Monitor(void)
{
IAP_CONTR = 0x60; //0110,0000 soft reset system to run ISP monitor
H
void delay(void)
{

unsigned int j = 0;
unsigned int g = 0;
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for (j=0; j<5; j++)

{
for (g=0; g<60000; g++)
{
_nop_();
_nop_();
_nop_();
_nop_();
_nop_();
¥
¥
¥
void display MCU_Start Led(void)
{
unsigned char i = 0;
for (i=0; i<3; i++)
{
MCU_Start Led =0; //Turn on work LED
dejay();
MCU Start Led =1; //Turn off work LED
dejay();
MCU_Start Led =0; //Turn on work LED
¥
¥
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MsRA: JLURESHIZ

INTRODUCTION

Assembly language is a computer language lying between the extremes of machine language and high-level lan-
guage like Pascal or C use words and statements that are easily understood by humans, although still a long way
from "natural”" language.Machine language is the binary language of computers.A machine language program is a
series of binary bytes representing instructions the computer can execute.

Assembly language replaces the binary codes of machine language with easy to remember "mnemonics"that
facilitate programming.For example, an addition instruction in machine language might be represented by the
code "10110011".It might be represented in assembly language by the mnemonic "ADD".Programming with mne-
monics is obviously preferable to programming with binary codes.

Of course, this is not the whole story. Instructions operate on data, and the location of the data is specified by
various "addressing modes" emmbeded in the binary code of the machine language instruction. So, there may be
several variations of the ADD instruction, depending on what is added. The rules for specifying these variations
are central to the theme of assembly language programming.

An assembly language program is not executable by a computer. Once written, the program must undergo
translation to machine language. In the example above, the mnemonic "ADD" must be translated to the binary
code "10110011". Depending on the complexity of the programming environment, this translation may involve
one or more steps before an executable machine language program results. As a minimum, a program called an
"assembler" is required to translate the instruction mnemonics to machine language binary codes. Afurther step
may require a "linker" to combine portions of program from separate files and to set the address in memory at
which th program may execute. We begin with a few definitions.

An assembly language program i a program written using labels, mnemonics, and so on, in which each state-
ment corresponds to a machine instruction. Assembly language programs, often called source code or symbolic
code, cannot be executed by a computer.

A machine language program is a program containing binary codes that represent instructions to a computer.
Machine language programs, often called object code, are executable by a computer.

A assembler is a program that translate an assembly language program into a machine language program.
The machine language program (object code) may be in "absolute" form or in "relocatable" form. In the latter
case, "linking" is required to set the absolute address for execution.

A linker is a program that combines relocatable object programs (modules) and produces an absolute object
program that is executable by a computer. A linker is sometimes called a "linker/locator" to reflect its separate
functions of combining relocatable modules (linking) and setting the address for execution (locating).

A segment is a unit of code or data memory. A segment may be relocatable or absolute. A relocatable seg-
ment has a name, type, and other attributes that allow the linker to combine it with other paritial segments, if re-
quired, and to correctly locate the segment. An absolute segment has no name and cannot be combined with other
segments.

A module contains one or more segments or partial segments. A module has a name assigned by the user. The
module definitions determine the scope of local symbols. An object file contains one or more modules. A module
may be thought of as a "file" in many instances.

A program consists of a single absolute module, merging all absolute and relocatable segments from all input
modules. A program contains only the binary codes for instructions (with address and data constants) that are un-
derstood by a computer.
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ASSEMBLER OPERATION

There are many assembler programs and other support programs available to facilitate the development of ap-
plications for the 8051 microcontroller. Intel's original MCS-51 family assembler, ASM51, is no longer available
commercially. However, it set the standard to which the others are compared.

ASMS1 is a powerful assembler with all the bells and whistles. It is available on Intel development systems
and on the IBM PC family of microcomputers. Since these "host" computers contain a CPU chip other than the
8051, ASMSI is called a cross assembler. An 8051 source program may be written on the host computer (using
any text editor) and may be assembled to an object file and listing file (using ASM51), but the program may not
be executed. Since the host system's CPU chip is not an 8051, it does not understand the binary instruction in the
object file. Execution on the host computer requires either hardware emulation or software simulation of the tar-
get CPU. A third possibility is to download the object program to an 8051-based target system for execution.

ASMS1 is invoked from the system prompt by

ASMS1 source_file [assembler controls]

The source file is assembled and any assembler controls specified take effect. The assembler receives a source
file as input (e.g., PROGRAM.SRC) and generates an object file (PROGRAM.OBJ) and listing file (PROGRAM.
LST) as output. This is illustrated in Figure 1.

Since most assemblers scan the source program twice in performing the translation to machine language,
they are described as two-pass assemblers. The assembler uses a location counter as the address of instructions
and the values for labels. The action of each pass is described below.

PROGRAM.OB]J
PROGRAM.SRC
Legend PROGRAM.LST
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 (EQUs) are placed in the symbol
table along with the "equated" value. The symbol table is saved and then used during pass two.

Pass two

During pass two, the object and listing files are created. Mnemonics are converted to opcodes and placed in the
output files. Operands are evaluated and placed after the instruction opcodes. Where symbols appear in the oper-
and field, their values are retrieved from the symbol table (created during pass one) and used in calculating the
correct data or addresses for the instructions.

Since two passes are performed, the source program may use "forward references", that is, use a symbol be-
fore it is defined. This would occur, for example, in branching ahead in a program.
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The object file, if it is absolute, contains only the binary bytes (0OH-OFH) of the machine language program.
A relocatable object file will also contain a sysmbol table and other information required for linking and locating.
The listing file contains ASCII text codes (02H-7EH) for both the source program and the hexadecimal bytes in
the machine language program.

A good demonstration of the distinction between an object file and a listing file is to display each on the host
computer's CRT display (using, for example, the TYPE command on MS-DOS systems). The listing file clearly
displays, with each line of output containing an address, opcode, and perhaps data, followed by the program state-
ment from the source file. The listing file displays properly because it contains only ASCII text codes. Displaying
the object file is a problem, however. The output will appear as "garbage", since the object file contains binary
codes of an 8051 machine language program, rather than ASCII text codes.

ASSEMBLY LANGUAGE PROGRAM FORMAT

Assembly language programs contain the following:

Machine instructions

Assembler directives

Assembler controls

Comments

Machine instructions are the familiar mnemonics of executable instructions (e.g., ANL). Assembler directives
are instructions to the assembler program that define program structure, symbols, data, constants, and so on (e.g.,
ORG). Assembler controls set assembler modes and direct assembly flow (e.g., STITLE). Comments enhance the
readability of programs by explaining the purpose and operation of instruction sequences.

Those lines containing machine instructions or assembler directives must be written following specific rules
understood by the assembler. Each line is divided into "fields" separated by space or tab characters. The general
format for each line is as follows:

[label:] mnemonic [operand] [, operand] [...]1 [;commernt]

Only the mnemonic field is mandatory. Many assemblers require the label field, if present, to begin on the left in
column 1, and subsequent fields to be separated by space or tab charecters. With ASMS51, the label field needn't
begin in column 1 and the mnemonic field needn't be on the same line as the label field. The operand field must,
however, begin on the same line as the mnemonic field. The fields are described below.

Label Field

A label represents the address of the instruction (or data) that follows. When branching to this instruction, this la-
bel is usded in the operand field of the branch or jump instruction (e.g., SIMP SKIP).

Whereas the term "label" always represents an address, the term "symbol" is more general. Labels are one
type of symbol and are identified by the requirement that they must terminate with a colon(:). Symbols are as-
signed values or attributes, using directives such as EQU, SEGMENT, BIT, DATA, etc. Symbols may be ad-
dresses, data constants, names of segments, or other constructs conceived by the programmer. Symbols do not
terminate with a colon. In the example below, PAR is a symbol and START is a label (which is a type of symbol).

PAR EQU 500 ;"PAR" IS A SYMBOL WHICH
;REPRESENTS THE VALUE 500
START: MOV A, #OFFH ;"START" IS A LABEL WHICH

;REPRESENTS THE ADDRESS OF
;THE MOV INSTRUCTION

A symbol (or label) must begin with a letter, question mark, or underscore (_); must be followed by letters,

"o,

digit, "?", or " "; and can contain up to 31 characters. Symbols may use upper- or lowercase characters, but they

are treated the same. Reserved words (mnemonics, operators, predefined symbols, and directives) may not be
used.
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Mnemonic Field

Intruction mnemonics or assembler directives go into mnemonic field, which follows the label field. Examples of
instruction mnemonics are ADD, MOV, DIV, or INC. Examples of assembler directives are ORG, EQU, or DB.

Operand Field

The operand field follows the mnemonic field. This field contains the address or data used by the instruction. A
label may be used to represent the address of the data, or a symbol may be used to represent a data constant. The
possibilities for the operand field are largely dependent on the operation. Some operations have no operand (e.g.,
the RET instruction), while others allow for multiple operands separated by commas. Indeed, the possibilties for
the operand field are numberous, and we shall elaborate on these at length. But first, the comment field.

Comment Field

Remarks to clarify the program go into comment field at the end of each line. Comments must begin with a semi-
colon (;). Each lines may be comment lines by beginning them with a semicolon. Subroutines and large sections
of a program generally begin with a comment block—serveral lines of comments that explain the general proper-
ties of the section of software that follows.

Special Assembler Symbols

Special assembler symbols are used for the register-specific addressing modes. These include A, RO through R7,
DPTR, PC, C and AB. In addition, a dollar sign ($) can be used to refer to the current value of the location coun-
ter. Some examples follow.

SETB C
INC DPTR
INB 11,8

The last instruction above makes effective use of ASMS51's location counter to avoid using a label. It could also be
written as
HERE: JNB TI, HERE

Indirect Address

For certain instructions, the operand field may specify a register that contains the address of the data. The com-
mercial "at" sign (@) indicates address indirection and may only be used with RO, R1, the DPTR, or the PC, de-
pending on the instruction. For example,

ADD A, @RO

MOVC A, @A+PC

The first instruction above retrieves a byte of data from internal RAM at the address specified in RO. The second
instruction retrieves a byte of data from external code memory at the address formed by adding the contents of the
accumulator to the program counter. Note that the value of the program counter, when the add takes place, is the
address of the instruction following MOVC. For both instruction above, the value retrieved is placed into the ac-
cumulator.

Immediate Data

Instructions using immediate addressing provide data in the operand field that become part of the instruction. Im-
mediate data are preceded with a pound sign (#). For example,
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CONSTANT EQU 100
MOV A, #OFEH
ORL  40H, #CONSTANT

All immediate data operations (except MOV DPTR. #data) require eight bits of data. The immediate data are
evaluated as a 16-bit constant, and then the low-byte is used. All bits in the high-byte must be the same (00H or
FFH) or the error message "value will not fit in a byte" is generated. For example, the following instructions are
syntactically correct:

MOV A, #OFFOOH

MOV A, #00FFH

But the following two instructions generate error messages:
MOV A, #OFEOOH
MOV A, #01FFH

If signed decimal notation is used, constants from -256 to +255 may also be used. For example, the follow-
ing two instructions are equivalent (and syntactically correct):
MOV A, #-256
MOV A, #OFFOOH

Both instructions above put 00H into accumulator A.

Data Address

Many instructions access memory locations using direct addressing and require an on-chip data memory address
(00H to 7FH) or an SFR address (80H to OFFH) in the operand field. Predefined symbols may be used for the
SFR addresses. For example,

MOV A, 45H
MOV A, SBUF :SAME AS MOV A, 99H
Bit Address

One of the most powerful features of the 8051 is the ability to access individual bits without the need for masking
operations on bytes. Instructions accessing bit-addressable locations must provide a bit address in internal data
memory (00h to 7FH) or a bit address in the SFRs (80H to OFFH).

There are three ways to specify a bit address in an instruction: (a) explicitly by giving the address, (b) using
the dot operator between the byte address and the bit position, and (c¢) using a predefined assembler symbol. Some
examples follow.

SETB 0OE7H ;EXPLICIT BIT ADDRESS
SETB ACC.7 ;:DOT OPERATOR (SAME AS ABOVE)
INB TI, $ ;"TI" IS A PRE-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 (LJMP, LCALL).
The code address is usually given in the form of a label.

ASMS51 will determine the correct code address and insert into the instruction the correct 8-bit signed offset,
11-bit page address, or 16-bit long address, as appropriate.
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Generic Jumps and Calls

ASMS1 allows programmers to use a generic JMP or CALL mnemonic. "JMP" can be used instead of SIMP,
AJMP or LIMP; and "CALL" can be used instead of ACALL or LCALL. The assembler converts the generic
mnemonic to a "real" instruction following a few simple rules. The generic mnemonic converts to the short form
(for JMP only) if no forward references are used and the jump destination is within -128 locations, or to the ab-
solute form if no forward references are used and the instruction following the JMP or CALL instruction is in the
same 2K block as the destination instruction. If short or absolute forms cannot be used, the conversion is to the
long form.

The conversion is not necessarily the best programming choice. For example, if branching ahead a few in-
strucions, the generic JMP will always convert to LIMP even though an SIMP is probably better. Consider the
following assembled instructions sequence using three generic jumps.

LOC OBJ LINE  SOURCE

1234 1 ORG 1234H
1234 04 2 START: INC A
1235 80FD 3 IMP START ;ASSEMBLES AS SJIMP
12FC 4 ORG START + 200
12FC 4134 5 IMP START ;ASSEMBLES AS AJMP
12FE 021301 6 IMP FINISH ;ASSEMBLES AS LIMP
1301 04 7 FINISH: INC A

8 END

The first jump (line 3) assembles as SIMP because the destination is before the jump ( i.e., no forward reference)
and the offset is less than -128. The ORG directive in line 4 creates a gap of 200 locations between the label
START and the second jump, so the conversion on line 5 is to AJMP because the offset is too great for SIMP.
Note also that the address following the second jump (12FEH) and the address of START (1234H) are within the
same 2K page, which, for this instruction sequence, is bounded by 1000H and 17FFH. This criterion must be met
for absolute addressing. The third jump assembles as LIMP because the destination (FINISH) is not yet defined
when the jump is assembled (i.e., a forward reference is used). The reader can verify that the conversion is as
stated by examining the object field for each jump instruction.

ASSEMBLE-TIME EXPRESSION EVALUATION

Values and constants in the operand field may be expressed three ways: (a) explicitly (e.g.,0EFH), (b) with a pre-
defined symbol (e.g., ACC), or (c) with an expression (e.g.,2 + 3). The use of expressions provides a powerful
technique for making assembly language programs more readable and more flexible. When an expression is used,
the assembler calculates a value and inserts it into the instruction.
All expression calculations are performed using 16-bit arithmetic; however, either 8 or 16 bits are inserted

into the instruction as needed. For example, the following two instructions are the same:

MOV  DPTR, #04FFH +3

MOV  DPTR, #0502H ;ENTIRE 16-BIT RESULT USED

If the same expression is used in a "MOV A #data" instruction, however, the error message "value will not fit in a
byte" is generated by ASMS51. An overview of the rules for evaluateing expressions follows.
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Number Bases

The base for numeric constants is indicated in the usual way for Intel microprocessors. Constants must be fol-
lowed with "B" for binary, "O" or "Q" for octal, "D" or nothing for decimal, or "H" for hexadecimal. For example,
the following instructions are the same:

MOV A, #I5H
MOV A, #1111B
MOV A, #0FH
MOV A, #17Q
MOV A, #15D

Note that a digit must be the first character for hexadecimal constants in order to differentiate them from labels (i.e.,
"0AS5H" not "ASH").

Charater Strings

Strings using one or two characters may be used as operands in expressions. The ASCII codes are converted to the
binary equivalent by the assembler. Character constants are enclosed in single quotes ('). Some examples follow.
CINE A, #'Q,AGAIN

SUBB A, #'0' ;CONVERT ASCII DIGIT TO BINARY DIGIT
MOV  DPTR, #'AB'
MOV  DPTR, #4142H ;SAME AS ABOVE

Arithmetic Operators
The arithmetic operators are

+ addition

- subtraction

* multiplication
/ division

MOD  modulo (remainder after division)

For example, the following two instructions are same:
MOV A, 10+10H
MOV A, #lAH

The following two instructions are also the same:
MOV A, #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#5NE 4

MOV A#'X' LT 'Z

MOV A#'X >='X'

MOV  A#$>0

MOV A #100 GE 50
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So, the assembled instructions are equal to
MOV A, #0FFH

Even though expressions evaluate to 16-bit results (i.e., OFFFFH), in the examples above only the low-order eight
bits are used, since the instruction is a move byte operation. The result is not considered too big in this case, be-
cause as signed numbers the 16-bit value FFFFH and the 8-bit value FFH are the same (-1).

Expression Examples
The following are examples of expressions and the values that result:

Expression Result
'B'-'A 0001H
8/3 0002H
155 MOD 2 0001H
4*4 0010H
8 AND 7 0000H
NOT 1 FFFEH
'A"SHL 8 4100H
LOW 65535 00OFFH
®+1)*2 0012H
5EQ4 0000H
'A" LT 'B' FFFFH
3 <=3 FFFFHss

A practical example that illustrates a common operation for timer initialization follows: Put -500 into Timer 1 reg-
isters TH1 and TL1. In using the HIGH and LOW operators, a good approach is
VALUE EQU -500
MOV  THI,#HIGH VALUE
MOV  TLI1,#LOW VALUE
The assembler converts -500 to the corresponding 16-bit value (FEOCH); then the HIGH and LOW operators ex-
tract the high (FEH) and low (OCH) bytes. as appropriate for each MOV instruction.

Operator Precedence

The precedence of expression operators from highest to lowest is
0)
HIGH LOW
* / MOD SHL SHR
+-
EQ NE LT LE GT GE = <> < <= > >=
NOT
AND
OR XOR

When operators of the same precedence are used, they are evaluated left to right.

Examples:
Expression Value
HIGH ('A' SHL 8) 0041H
HIGH 'A'SHLS8 0000H
NOT 'A'- 1 FFBFH
'A" OR 'A'SHL 8 4141H
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ASSEMBLER DIRECTIVES

Assembler directives are instructions to the assembler program. They are not assembly language instructions ex-
ecutable by the target microprocessor. However, they are placed in the mnemonic field of the program. With the
exception of DB and DW, they have no direct effect on the contents of memory.

ASMS51 provides several catagories of directives:

Assembler state control (ORG, END, USING)

Symbol definition (SEGMENT, EQU, SET, DATA, IDATA, XDATA, BIT, CODE)
Storage initialization/reservation (DS, DBIT, DB, DW)

Program linkage (PUBLIC, EXTRN,NAME)

Segment selection (RSEG, CSEG, DSEG, ISEG, ESEG, XSEG)

Each assembler directive is presented below, ordered by catagory.

Assembler State Control
ORG (Set Origin) The format for the ORG (set origin) directive is
ORG expression
The ORG directive alters the location counter to set a new program origin for statements that follow. A label is
not permitted. Two examples follow.

ORG 100H ;SET LOCATION COUNTER TO 100H
ORG ($ +1000H) AND OFO0H ;SET TO NEXT 4K BOUNDARY

The ORG directive can be used in any segment type. If the current segment is absolute, the value will be an abso-
lute address in the current segment. If a relocatable segment is active, the value of the ORG expression is treated
as an offset from the base address of the current instance of the segment.

End The format of the END directive is
END

END should be the last statement in the source file. No label is permitted and nothing beyond the END statement
is processed by the assembler.

Using The format of the END directive is
USING expression

This directive informs 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 ASMS51 of the active bank. Execut-
ing 8051 instructions is the only way to switch register banks. This is illustrated by modifying the example above
as follows:
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MOV  PSW, #00011000B ;SELECT REGISTER BANK 3
USING 3

PUSH AR7 ;ASSEMBLE TO PUSH 1FH
MOV  PSW, #00001000B ;SELECT REGISTER BANK 1
USING 1

PUSH AR7 ;ASSEMBLE TO PUSH 0FH

Symbol Definition
The symbol definition directives create symbols that represent segment, registers, numbers, and addresses. None
of these directives may be preceded by a label. Symbols defined by these directives may not have been previously
defined and may not be redefined by any means. The SET directive is the only exception. Symbol definiton direc-
tives are described below.

Segment The format for the SEGMENT directive is shown below.

symbol SEGMENT segment_type

The symbol is the name of a relocatable segment. In the use of segments, ASMS51 is more complex than conven-
tional assemblers, which generally support only "code" and "data" segment types. However, ASM51 defines addi-
tional segment types to accommodate the diverse memory spaces in the 8051. The following are the defined 8051
segment types (memory spaces):

CODE (the code segment)

XDATA (the external data space)

DATA (the internal data space accessible by direct addressing, 00H—07H)

IDATA (the entire internal data space accessible by indirect addressing, 00H-07H)
BIT (the bit space; overlapping byte locations 20H-2FH of the internal data space)

For example, the statement

EPROM SEGMENT CODE

declares the symbol EPROM to be a SEGMENT of type CODE. Note that this statement simply declares what
EPROM is. To actually begin using this segment, the RSEG directive is used (see below).

EQU (Equate) The format for the EQU directive is
Symbol EQU expression

The EQU directive assigns a numeric value to a specified symbol name. The symbol must be a valid symbol
name, and the expression must conform to the rules described earlier.
The following are examples of the EQU directive:

N27 EQU 27 ;SET N27 TO THE VALUE 27
HERE EQU $ ;SET "HERE" TO THE VALUE OF
;THE LOCATION COUNTER
CR EQU 0DH ;SET CR (CARRIAGE RETURN) TO 0DH
MESSAGE: DB 'This is a message'
LENGTH EQU $ - MESSAGE ;"LENGTH" EQUALS LENGTH OF "MESSAGE"
Other Symbol Definition Directives The SET directive is similar to the EQU directive except the

symbol may be redefined later, using another SET directive.
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The DATA, IDATA, XDATA, BIT, and CODE directives assign addresses of the corresponding segment type
to a symbol. These directives are not essential. A similar effect can be achieved using the EQU directive; if used,
however, they evoke powerful type-checking by ASMS51. Consider the following two directives and four instruc-

tions:
FLAGI1 EQU 05H
FLAG2 BIT 05H
SETB  FLAGI

SETB  FLAG2
MOV  FLAGI, #0
MOV  FLAG2, #0

The use of FLAG2 in the last instruction in this sequence will generate a "data segment address expected" error
message from ASMS51. Since FLAG2 is defined as a bit address (using the BIT directive), it can be used in a set
bit instruction, but it cannot be used in a move byte instruction. Hence, the error. Even though FLAGI represents
the same value (05H), it was defined using EQU and does not have an associated address space. This is not an
advantage of EQU, but rather, a disadvantage. By properly defining address symbols for use in a specific memory
space (using the directives BIT, DATA, XDATA,ect.), the programmer takes advantage of ASM51's powerful
type-checking and avoids bugs from the misuse of symbols.

Storage Initialization/Reservation

The storage initialization and reservation directives initialize and reserve space in either word, byte, or bit units.
The space reserved starts at the location indicated by the current value of the location counter in the currently ac-
tive segment. These directives may be preceded by a label. The storage initialization/reservation directives are
described below.

DS (Define Storage)  The format for the DS (define storage) directive is
[label:] DS expression

The DS directive reserves space in byte units. It can be used in any segment type except BIT. The expression
must be a valid assemble-time expression with no forward references and no relocatable or external references.
When a DS statement is encountered in a program, the location counter of the current segment is incremented by
the value of the expression. The sum of the location counter and the specified expression should not exceed the
limitations of the current address space.

The following statement create a 40-byte buffer in the internal data segment:

DSEG AT 30H ;PUT IN DATA SEGMENT (ABSOLUTE, INTERNAL)
LENGTH EQU 40
BUFFER: DS LENGRH ;40 BYTES RESERVED

The label BUFFER represents the address of the first location of reserved memory. For this example, the buffer
begins at address 30H because "AT 30H" is specified with DSEG. The buffer could be cleared using the following
instruction sequence:

MOV  R7, #LENGTH

MOV RO, #BUFFER
LOOP: MOV  @RO, #0

DINZ R7, LOOP

(continue)
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To create a 1000-byte buffer in external RAM starting at 4000H, the following directives could be used:

XSTART EQU 4000H
XLENGTH EQU 1000

XSEG AT  XSTART
XBUFFER: DS XLENGTH

This buffer could be cleared with the following instruction sequence:

MOV DPTR, #XBUFFER
LOOP: CLR A
MOVX @DPTR, A

INC DPTR

MOV A, DPL

CINE A, #LOW (XBUFFER + XLENGTH + 1), LOOP
MOV A, DPH

CINE A, #HIGH (XBUFFER + XLENGTH + 1), LOOP
(continue)

This is an excellent example of a powerful use of ASM51's operators and assemble-time expressions. Since an
instruction does not exist to compare the data pointer with an immediate value, the operation must be fabricated
from available instructions. Two compares are required, one each for the high- and low-bytes of the DPTR. Fur-
thermore, the compare-and-jump-if-not-equal instruction works only with the accumulator or a register, so the
data pointer bytes must be moved into the accumulator before the CINE instruction. The loop terminates only
when the data pointer has reached XBUFFER + LENGTH + 1. (The "+1" is needed because the data pointer is
incremented after the last MOV X instruction.)

DBIT The format for the DBIT (define bit) directive is,
[label:] DBIT  expression

The DBIT directive reserves space in bit units. It can be used only in a BIT segment. The expression must be a
valid assemble-time expression with no forward references. When the DBIT statement is encountered in a pro-
gram, the location counter of the current (BIT) segment is incremented by the value of the expression. Note that
in a BIT segment, the basic unit of the location counter is bits rather than bytes. The following directives creat

three flags in a absolute bit segment:

BSEG ;BIT SEGMENT (ABSOLUTE)
KEFLAG: DBIT 1 ;KEYBOARD STATUS
PRFLAG: DBIT 1 ;PRINTER STATUS
DKFLAG: DBIT 1 ;DISK STATUS

Since an address is not specified with BSEG in the example above, the address of the flags defined by DBIT
could be determined (if one wishes to to so) by examining the symbol table in the .LST or .M51 files. If the defi-
nitions above were the first use of BSEG, then KBFLAG would be at bit address 00H (bit 0 of byte address 20H).
If other bits were defined previously using BSEG, then the definitions above would follow the last bit defined.

DB (Define Byte) The format for the DB (define byte) directive is,
[label:] DB expression [, expression] [...]

The DB directive initializes code memory with byte values. Since it is used to actually place data constants in
code memory, a CODE segment must be active. The expression list is a series of one or more byte values (each of
which may be an expression) separated by commas.
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The DB directive permits character strings (enclosed in single quotes) longer than two characters as long as they
are not part of an expression. Each character in the string is converted to the corresponding ASCII code. If a label
is used, it is assigned the address of th first byte. For example, the following statements

CSEG AT 0100H
SQUARES: DB 0,1,4,9, 16,25 ;SQUARES OF NUMBERS 0-5
MESSAGE: DB '"Login:', 0 ;NULL-TERMINATED CHARACTER STRING
When assembled, result in the following hexadecimal memory assignments for external code memory:
Address Contents
0100 00
0101 01
0102 04
0103 09
0104 10
0105 19
0106 4C
0107 6F
0108 67
0109 69
010A 6E
010B 3A
010C 00

DW (Define Word) The format for the DW (define word) directive is
[label:] DW expression [, expression] [...]

The DW directive is the same as the DB directive except two memory locations (16 bits) are assigned for each
data item. For example, the statements

CSEG AT 200H
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: &l.).egin subroutine)

RET

GOOD_BYE: (begin subroutine)
RET
END
Neither MAIN.SRC nor MESSAGES.SRC is a complete program; they must be assembled separately and
linked together to form an executable program. During linking, the external references are resolved with correct

addresses inserted as the destination for the CALL instructions.

Name The format for the NAME directive is
NAME module name
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All the usual rules for symbol names apply to module names. If a name is not provided, the module takes on
the file name (without a drive or subdirectory specifier and without an extension). In the absence of any use of
the NAME directive, a program will contain one module for each file. The concept of "modules," therefore, is
somewhat cumbersome, at least for relatively small programming problems. Even programs of moderate size (en-
compassing, for example, several files complete with relocatable segments) needn't use the NAME directive and
needn't pay any special attention to the concept of "modules." For this reason, it was mentioned in the definition
that a module may be considered a "file," to simplify learning ASM51. However, for very large programs (several
thousand lines of code, or more), it makes sense to partition the problem into modules, where, for example, each
module may encompass several files containing routines having a common purpose.

Segment Selection Directives

When the assembler encounters a segment selection directive, it diverts the following code or data into the select-
ed segment until another segment is selected by a segment selection directive. The directive may select may select
a previously defined relocatable segment or optionally create and select absolute segments.

RSEG (Relocatable Segment)  The format for the RSEG (relocatable segment) directive is
RSEG segment_name

Where "segment name" is the name of a relocatable segment previously defined with the SEGMENT directive.
RSEG is a "segment selection" directive that diverts subsequent code or data into the named segment until another
segment selection directive is encountered.

Selecting Absolute Segments RSEG selects a relocatable segment. An "absolute" segment, on the other
hand, is selected using one of the directives:

CSEG (AT address)
DSEG (AT address)
ISEG (AT address)
BSEG (AT address)
XSEG (AT address)

These directives select an absolute segment within the code, internal data, indirect internal data, bit, or external
data address spaces, respectively. If an absolute address is provided (by indicating "AT address"), the assembler
terminates the last absolute address segment, if any, of the specified segment type and creates a new absolute seg-
ment starting at that address. If an absolute address is not specified, the last absolute segment of the specified type
is continuted. If no absolute segment of this type was previously selected and the absolute address is omitted, a
new segment is created starting at location 0. Forward references are not allowed and start addresses must be ab-
solute.

Each segment has its own location counter, which is always set to 0 initially. The default segment is an ab-
solute code segment; therefore, the initial state of the assembler is location 0000H in the absolute code segment.
When another segment is chosen for the first time, the location counter of the former segment retains the last
active value. When that former segment is reselected, the location counter picks up at the last active value. The
ORG directive may be used to change the location counter within the currently selected segment.

ASSEMBLER CONTROLS

Assembler controls establish the format of the listing and object files by regulating the actions of ASM51. For the
most part, assembler controls affect the look of the listing file, without having any affect on the program itself.
They can be entered on the invocation line when a program is assembled, or they can be placed in the source file.
Assembler controls appearing in the source file must be preceded with a dollor sign and must begin in column 1.
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There are two categories of assembler controls: primary and general. Primary controls can be placed in the
invocation line or at the beginnig of the source program. Only other primary controls may precede a primary con-

trol. General controls may be placed anywhere in the source program.

LINKER OPERATION

In developing large application programs, it is common to divide tasks into subprograms or modules containing
sections of code (usually subroutines) that can be written separately from the overall program. The term "modu-
lar programming" refers to this programming strategy. Generally, modules are relocatable, meaning they are not
intended for a specific address in the code or data space. A linking and locating program is needed to combine the
modules into one absolute object module that can be executed.

Intel's RL51 is a typical linker/locator. It processes a series of relocatable object modules as input and creates
an executable machine language program (PROGRAM, perhaps) and a listing file containing a memory map and
symbol table (PROGRAM.M51). This is illustrated in following figure.

FILE3.0OBJ PROGRAM.ABS
FILE2.0BJ
FILE1.OBJ

PROGRAM.MAP
Legend

QO Utility program
[ User file

Linker operation

As relocatable modules are combined, all values for external symbols are resolved with values inserted into
the output file. The linker is invoked from the system prompt by

RL51 input_list [TO output file] [location_controls]

The input_list is a list of relocatable object modules (files) separated by commas. The output_list is the name
of the output absolute object module. If none is supplied, it defaults to the name of the first input file without any
suffix. The location_controls set start addresses for the named segments.

For example, suppose three modules or files (MAIN.OBJ, MESSAGES.OBJ, and SUBROUTINES.OBJ) are
to be combined into an executable program (EXAMPLE), and that these modules each contain two relocatable
segments, one called EPROM of type CODE, and the other called ONCHIP of type DATA. Suppose further that
the code segment is to be executable at address 4000H and the data segment is to reside starting at address 30H (in
internal RAM). The following linker invocation could be used:

RS51  MAIN.OBJ, MESSAGES.OBJ, SUBROUTINES.OBJ TO EXAMPLE & CODE
(EPROM (4000H) DATA (ONCHIP (30H))

Note that the ampersand character "&" is used as the line continuaton character.

If the program begins at the label START, and this is the first instruction in the MAIN module, then execu-
tion begins at address 4000H. If the MAIN module was not linked first, or if the label START is not at the begin-
ning of MAIN, then the program's entry point can be determined by examining the symbol table in the listing file
EXAMPLE.M51 created by RL51. By default, EXAMPLE.M51 will contain only the link map. If a symbol table
is desired, then each source program must have used the SDEBUG control. The following table shows the assem-
bler controls supported by ASM51.
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Assembler controls supported by ASMS51
PRIMARY/
NAME GENERAL DEFAULT ABBREV. MEANING
DATE (date) P DATE() DA Place string in header (9 char. max.)
DEBUG P NODEBUG DB Outputs debug symbol information to object file
EJECT G not applicable EJ Continue listing on next page
ERRORPRINT P NOERRORPRINT EP Designates a file to receive error messages in addition to the
(file) listing file (defauts to console)
NOERRORPRINT P NOERRORPRINT NOEP |Designates that error messages will be printed in listing file
only
GEN G GENONLY GO  |List only the fully expanded source as if all lines generated
by a macro call were already in the source file
GENONLY G GENONLY NOGE |List only the original source text in the listing file
INCLUED(file) G not applicable 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
MODS1 P MODS1 MO  |Recognize the 8051-specific predefined special function
registers
NOMODS51 P MODS51 NOMO [Do not recognize the 8051-specific predefined special
function registers
OBJECT(file) P OBJECT(source.OBJ) (0)] Designates file to receive object code
NOOBJECT P OBJECT(source.OBJ)[ NOOJ [Designates that no object file will be created
PAGING P PAGING PI Designates that listing file be broken into pages and each
will have a header
NOPAGING P PAGING NOPI |Designates that listing file will contain no page breaks
PAGELENGTH P PAGELENGT(60) PL Sets maximun number of lines in each page of listing file
N) (range=10 to 65536)
PAGE WIDTH (N) P PAGEWIDTH(120) PW  |Set maximum number of characters in each line of listing
file (range = 72 to 132)
PRINT(file) P PRINT(source.LST) PR Designates file to receive source listing
NOPRINT P PRINT(source.LST) [ NOPR [Designates that no listing file will be created
SAVE G not applicable SA Stores current control settings from SAVE stack
RESTORE G not applicable RS Restores control settings from SAVE stack
REGISTERBANK P REGISTERBANK(0) RB Indicates one or more banks used in program module
(rb,...)
NOREGISTER- P REGISTERBANK(0)| NORB |Indicates that no register banks are used
BANK
SYMBOLS P SYMBOLS SB Creates a formatted table of all symbols used in program
NOSYMBOLS P SYMBOLS NOSB [Designates that no symbol table is created
TITLE(string) G TITLE( ) TT Places a string in all subsequent page headers (max.60
characters)
WORKFILES P same as source WF  |Designates alternate path for temporay workfiles
(path)
XREF P NOXREF XR  [Creates a cross reference listing of all symbols used in
program
NOXREF P NOXREF NOXR |Designates that no cross reference list is created
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MACROS

The macro processing facility (MPL) of ASM51 is a "string replacement" facility. Macros allow frequently used
sections of code be defined once using a simple mnemonic and used anywhere in the program by inserting the
mnemonic. Programming using macros is a powerful extension of the techniques described thus far. Macros can
be defined anywhere in a source program and subsequently used like any other instruction. The syntax for macro
definition is

%*DEFINE (call_pattern) (macro_body)

Once defined, the call pattern is like a mnemonic; it may be used like any assembly language instruction by
placing it in the mnemonic field of a program. Macros are made distinct from "real" instructions by preceding
them with a percent sign, "%". When the source program is assembled, everything within the macro-body, on
a character-by-character basis, is substituted for the call-pattern. The mystique of macros is largely unfounded.
They provide a simple means for replacing cumbersome instruction patterns with primitive, easy-to-remember
mnemonics. The substitution, we reiterate, is on a character-by-character basis—nothing more, nothing less.

For example, if the following macro definition appears at the beginning of a source file,

%*DEFINE (PUSH_DPTR)
(PUSH DPH
PUSH DPL
)

then the statement
%PUSH_DPTR
will appear in the .LST file as

PUSH DPH
PUSH DPL

The example above is a typical macro. Since the 8051 stack instructions operate only on direct addresses,
pushing the data pointer requires two PUSH instructions. A similar macro can be created to POP the data pointer.
There are several distinct advantages in using macros:

A source program using macros is more readable, since the macro mnemonic is generally more indicative
of the intended operation than the equivalent assembler instructions.

The source program is shorter and requires less typing.

Using macros reduces bugs

Using macros frees the programmer from dealing with low-level details.

The last two points above are related. Once a macro is written and debugged, it is used freely without the worry
of bugs. In the PUSH DPTR example above, if PUSH and POP instructions are used rather than push and pop
macros, the programmer may inadvertently reverse the order of the pushes or pops. (Was it the high-byte or low-
byte that was pushed first?) This would create a bug. Using macros, however, the details are worked out once—
when the macro is written—and the macro is used freely thereafter, without the worry of bugs.

Since the replacement is on a character-by-character basis, the macro definition should be carefully con-
structed with carriage returns, tabs, ect., to ensure proper alignment of the macro statements with the rest of the
assembly language program. Some trial and error is required.

There are advanced features of ASM51's macro-processing facility that allow for parameter passing, local
labels, repeat operations, assembly flow control, and so on. These are discussed below.
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Parameter Passing

A macro with parameters passed from the main program has the following modified format:

%*DEFINE (macro_name (parameter_list)) (macro_body)
For example, if the following macro is defined,
%*DEFINE (CMPA# (VALUE))
(CINE A, #%VALUE, $ +3
)

then the macro call
%CMPA# (20H)
will expand to the following instruction in the .LST file:
CINE A, #20H,$+3
Although the 8051 does not have a "compare accumulator” instruction, one is easily created using the CINE
instruction with "$+3" (the next instruction) as the destination for the conditional jump. The CMPA# mnemonic
may be easier to remember for many programmers. Besides, use of the macro unburdens the programmer from
remembering notational details, such as "$+3."
Let's develop another example. It would be nice if the 8051 had instructions such as
JUMP IF ACCUMULATOR GREATER THAN X
JUMP IF ACCUMULATOR GREATER THAN OR EQUAL TO X
JUMP IF ACCUMULATOR LESS THAN X
JUMP IF ACCUMULATOR LESS THAN OR EQUAL TO X
but it does not. These operations can be created using CINE followed by JC or JNC, but the details are tricky.

Suppose, for example, it is desired to jump to the label GREATER _THAN if the accumulator contains an ASCII
code greater than "Z" (S5AH). The following instruction sequence would work:

CINE A, #5BH, $-3

INC GREATER THAN
The CJINE instruction subtracts 5BH (i.e., "Z" + 1) from the content of A and sets or clears the carry flag accord-
ingly. CINE leaves C=1 for accumulator values 00H up to and including SAH. (Note: SAH-5SBH<O0, therefore
C=1; but SBH-5SBH=0, therefore C=0.) Jumping to GREATER THAN on the condition "not carry" correctly
jumps for accumulator values SBH, SCH, SDH, and so on, up to FFH. Once details such as these are worked out,
they can be simplified by inventing an appropriate mnemonic, defining a macro, and using the macro instead of

the corresponding instruction sequence. Here's the definition for a "jump if greater than" macro:

%*DEFINE (JGT (VALUE, LABEL))
(CINE A, #%VALUE+1, $+3  ;JGT
JNC  %LABEL
)

To test if the accumulator contains an ASCII code greater than "Z," as just discussed,the macro would be called as
%JGT  ('Z', GREATER THAN)
ASMS51 would expand this into

CINE A, #5BH, $+3 JGT
INC GREATER THAN

The JGT macro is an excellent example of a relevant and powerful use of macros. By using macros, the program-
mer benefits by using a meaningful mnemonic and avoiding messy and potentially bug-ridden details.
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Local Labels
Local labels may be used within a macro using the following format:

%*DEFINE (macro_name [(parameter_list)])
[LOCAL list of local labels] (macro_body)

For example, the following macro definition

%*DEFINE  (DEC_DPTR) LOCAL SKIP

(DEC  DPL :DECREMENT DATA POINTER
MOV A, DPL
CINE A, #OFFH, %SKIP
DEC DPL

%SKIP: )

would be called as
%DEC_DPTR
and would be expanded by ASMS51 into

DEC  DPL :DECREMENT DATA POINTER
MOV A, DPL

CINE A, #OFFH, SKIPOO

DEC  DPH

SKIP0O:

Note that a local label generally will not conflict with the same label used elsewhere in the source program, since
ASMS51 appends a numeric code to the local label when the macro is expanded. Furthermore, the next use of the
same local label receives the next numeric code, and so on.

The macro above has a potential "side effect." The accumulator is used as a temporary holding place for
DPL. If the macro is used within a section of code that uses A for another purpose, the value in A would be lost.
This side effect probably represents a bug in the program. The macro definition could guard against this by saving
A on the stack. Here's an alternate definition for the DEC_DPTR macro:

%*DEFINE (DEC_DPTR)  LOCAL SKIP
(PUSHACC
DEC DPL :DECREMENT DATA POINTER
MOV A, DPL
CINE A, #0FFH, %SKIP
DEC DPH
%SKIP: POP  ACC
)

Repeat Operations

This is one of several built-in (predefined) macros. The format is
%REPEAT (expression) (text)

For example, to fill a block of memory with 100 NOP instructions,

%REPEAT  (100)
(NOP

)
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Control Flow Operations

The conditional assembly of section of code is provided by ASM51's control flow macro definition. The format is

%IF (expression) THEN (balanced_text)
[ELSE (balanced text)] FI

For example,

INTRENAL EQU 1 ;1 =8051 SERIAL I/0 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 I/O subroutines for the 8051's serial port,
or the value 0 to select I/O subroutines for an external UART, in this case the 8251. The IF macro causes ASM51
to assemble one set of drivers and skip over the other. Elsewhere in the program, the INCHAR and OUTCHR
subroutines are used without consideration for the particular hardware configuration. As long as the program as
assembled with the correct value for INTERNAL, the correct subroutine is executed.
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MisgB: CiE=SHwIE
ADVANTAGES AND DISADVANTAGES OF 8051 C

The advantages of programming the 8051 in C as compared to assembly are:
» Offers all the benefits of high-level, structured programming languages such as C, including the ease of
writing subroutines
* Often relieves the programmer of the hardware details that the complier handles on behalf of the
programmer
» Easier to write, especially for large and complex programs
* Produces more readable program source codes
Nevertheless, 8051 C, being very similar to the conventional C language, also suffers from the following disad-
vantages:
* Processes the disadvantages of high-level, structured programming languages.
* Generally generates larger machine codes
* Programmer has less control and less ability to directly interact with hardware

To compare between 8051 C and assembly language, consider the solutions to the Example—Write a program us-
ing Timer 0 to create a 1 KHz square wave on P1.0.
A solution written below in 8051 C language:

sbit portbit = P1"0; /*Use variable portbit to refer to P1.0*/
main ()
{
TMOD = 1;
while (1)
{
THO = OxFE;
TLO = 0xC;
TRO=1;
while (TFO !=1);
TRO = 0;
TF0 =0;
portbit = |(P1.70);
H
b
A solution written below in assembly language:
ORG 8100H
MOV  TMOD, #01H ;16-bit timer mode
LOOP: MOV  THO, #OFEH ;-500 (high byte)
MOV  TLO, #0CH ;-500 (low byte)
SETB  TRO ;start timer
WAIT: JNB TFO, WAIT ;wait for overflow
CLR TRO ;stop timer
CLR TFO ;clear timer overflow flag
CPL P1.0 ;toggle port bit
SIMP  LOOP ;repeat
END
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Notice that both the assembly and C language solutions for the above example require almost the same number of
lines. However, the difference lies in the readability of these programs. The C version seems more human than as-
sembly, and is hence more readable. This often helps facilitate the human programmer's efforts to write even very
complex programs. The assembly language version is more closely related to the machine code, and though less
readable, often results in more compact machine code. As with this example, the resultant machine code from the
assembly version takes 83 bytes while that of the C version requires 149 bytes, an increase of 79.5%!

The human programmer's choice of either high-level C language or assembly language for talking to the
8051, whose language is machine language, presents an interesting picture, as shown in following figure.

Human language » C (high-level) language
Eg. English, Malay, Chinese Eg. for (x=0; x<9; x++)...

Y

Complier

| Assembly language
- Eg. MOV, ADD, SUB

Machine language
Eg. 10011101 0101010101 | 4 Assembler | |

Conversion between human, high-level, assembly, and machine language
8051 C COMPILERS

We saw in the above figure that a complier is needed to convert programs written in 8051 C language into ma-
chine language, just as an assembler is needed in the case of programs written in assembly language. A complier
basically acts just like an assembler, except that it is more complex since the difference between C and machine
language is far greater than that between assembly and machine language. Hence the complier faces a greater task
to bridge that difference.

Currently, there exist various 8051 C complier, which offer almost similar functions. All our examples and
programs have been compiled and tested with Keil's p Vision 2 IDE by Keil Software, an integrated 8051 pro-
gram development envrionment that includes its C51 cross compiler for C. A cross compiler is a compiler that
normally runs on a platform such as IBM compatible PCs but is meant to compile programs into codes to be run
on other platforms such as the 8051.

DATATYPES

8051 C is very much like the conventional C language, except that several extensions and adaptations have been
made to make it suitable for the 8051 programming environment. The first concern for the 8051 C programmer is
the data types. Recall that a data type is something we use to store data. Readers will be familiar with the basic C
data types such as int, char, and float, which are used to create variables to store integers, characters, or floating-
points. In 8051 C, all the basic C data types are supported, plus a few additional data types meant to be used spe-
cifically with the 8051.

The following table gives a list of the common data types used in 8051 C. The ones in bold are the specific
8051 extensions. The data type bit can be used to declare variables that reside in the 8051's bit-addressable loca-
tions (namely byte locations 20H to 2FH or bit locations 00H to 7FH). Obviously, these bit variables can only
store bit values of either 0 or 1. As an example, the following C statement:

bit flag=0;

declares a bit variable called flag and initializes it to 0.
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Data types used in 8051 C language

Data Type Bits | Bytes |Value Range

bit 1 0to 1

signed char 8 1 |-128 to +127

unsigned char 8 1 ]0to255

enum 16 2 [-32768 to +32767

signed short 16 2 [-32768 to +32767

unsigned short 16 2 |0to 65535

signed int 16 2 |-32768 to +32767

unsigned int 16 2 |0to 65535

signed long 32 4 |-2,147,483,648 to +2,147,483,647
unsigned long 32 4 0 to04,294,967,295

float 32 4 |£1.175494E-38 to +£3.402823E+38
sbit 1 Otol

sfr 8 1 |0to 255

sfrl6 16 2 |0to 65535

The data type sbit is somewhat similar to the bit data type, except that it is normally used to declare 1-bit
variables that reside in special function registes (SFRs). For example:
sbit P=0xDO0;
declares the sbit variable P and specifies that it refers to bit address DOH, which is really the LSB of the PSW
SFR. Notice the difference here in the usage of the assignment ("=") operator. In the context of sbit declarations,
it indicatess what address the sbit variable resides in, while in bit declarations, it is used to specify the initial

value of the bit variable.
Besides directly assigning a bit address to an sbit variable, we could also use a previously defined sfr vari-

able as the base address and assign our sbit variable to refer to a certain bit within that sfr. For example:

sfr PSW = 0xDO0;
sbit P =PSW"0;
This declares an sfr variable called PSW that refers to the byte address DOH and then uses it as the base address
to refer to its LSB (bit 0). This is then assigned to an sbit variable, P. For this purpose, the carat symbol (") is used
to specify bit position 0 of the PSW.
A third alternative uses a constant byte address as the base address within which a certain bit is referred. As
an illustration, the previous two statements can be replaced with the following:

sbit P=0xD0 " 0;
Meanwhile, the sfr data type is used to declare byte (8-bit) variables that are associated with SFRs. The
statement:
sfr IE = 0xAS;

declares an sfr variable IE that resides at byte address ASH. Recall that this address is where the Interrupt Enable
(IE) SFR is located; therefore, the sfr data type is just a means to enable us to assign names for SFRs so that it is
easier to remember.

The sfrl6 data type is very similar to sfr but, while the sfr data type is used for 8-bit SFRs, sfrl16 is used for
16-bit SFRs. For example, the following statement:

sfr16 DPTR = 0x82;

383



STC12C5201AD £ 51| 5 Fr HLAE 7S

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 regS1.h, we can refer for instance to the interrupt enable register as simply IE
rather than having to specify the address A8H, and to the data pointer as DPTR rather than 82H. All this makes
8051 C programs more human-readable and manageable. The contents of reg51.h are listed below.

/*
REG51.H
Header file for generic 8051 microcontroller.

*/
/* BYTE Register */ sbit 1IE1 = 0x8B;
sfr PO = 0x80; sbit IT1 0x8A;
sfr P1 = 0x90; sbit 1EO 0x89;
sfr P2 = 0xAO0; sbit 1TO = 0x88;
sfr P3 = 0xBO0; /* 1E */
sfr PSW = 0xDO; sbit EA = 0xAF;
sfr ACC = 0xEOQ; sbit ES 0xAC;
sfr B = 0xFO; sbit ET1 0xAB;
sfr SP = 0x81; sbit EX1 0xAA;
sfr DPL = 0x82; sbit ETO 0xA9;
sfr DPH = 0x83; sbit EXO0 = 0xAS,;
sfr PCON = 0x87; /* 1P */
sfr TCON = 0x88; sbit PS = 0xBC;
sfr TMOD = 0x89; sbit PT1 0xBB;
sfr TLO = 0x8A; sbit PX1 0xBA;
sfr TL1 = 0x8B; sbit PTO 0xB9;
sfr THO = 0x8C; sbit PX0 = 0xBS;
sfr TH1 = 0x8D; /* P3 */
sfr 1IE = 0xAS,; sbit RD = 0xB7;
sfr 1P = 0xBS; sbit WR 0xB6;
sfr SCON = 0x98; sbit T1 = 0xBS5;
sfr SBUF = 0x99; sbit TO = 0xB4;
/* BIT Register */ sbit INT1 0xB3;
/* PSW */ sbit INTO 0xB2;
sbit CY = 0xD7; sbit TXD 0xB1;
sbit AC = 0xDe6; sbit RXD = 0xBO0;
sbit FO = 0xDS5; /* SCON */
sbit RS1 = 0xD4; sbit SMO = 0x9F;
sbit RSO = 0xD3; sbit SM1 0x9E;
sbit ov = 0xD2; sbit SM2 0x9D;
sbit P = 0xDO; sbit REN 0x9C;
/* TCON */ sbit TBS8 0x9B;
sbit TF1 = 0x8F; sbit RB8 0x9A;
sbit TR1 0x8E; sbit TI 0x99;
sbit TFO 0x8D; sbit RI = 0x98;
sbit TRO = 0x8C;
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MEMORY TYPES AND MODELS

The 8051 has various types of memory space, including internal and external code and data memory. When de-
claring variables, it is hence reasonable to wonder in which type of memory those variables would reside. For this
purpose, several memory type specifiers are available for use, as shown in following table.

Memory types used in 8051 C language
Memory Type Description (Size)
code Code memory (64 Kbytes)
data Directly addressable internal data memory (128 bytes)
idata Indirectly addressable internal data memory (256 bytes)
bdata Bit-addressable internal data memory (16 bytes)
xdata External data memory (64 Kbytes)
pdata Paged external data memory (256 bytes)

The first memory type specifier given in above table is code. This is used to specify that a variable is to reside in
code memory, which has a range of up to 64 Kbytes. For example:

char code errormsg[ | ="An error occurred" ;

declares a char array called errormsg that resides in code memory.
If you want to put a variable into data memory, then use either of the remaining five data memory specifiers
in above table. Though the choice rests on you, bear in mind that each type of data memory affect the speed of ac-

cess and the size of available data memory. For instance, consider the following declarations:

signed int data numl;
bit bdata numbit;
unsigned int xdata num?2;

The first statement creates a signed int variable num1 that resides in inernal data memory (00H to 7FH). The next
line declares a bit variable numbit that is to reside in the bit-addressable memory locations (byte addresses 20H
to 2FH), also known as bdata. Finally, the last line declares an unsigned int variable called 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.

ASCII table for decimal digits

Decimal Digit ASCII Code In Hex

0 30H
31H
32H
33H
34H
35H
36H
37H
38H
39H

Ol |Q|n|[n|B]|W[N|—

To store such a table in an 8051 C program, an array could be used. An array is a group of variables of the same
data type, all of which could be accessed by using the name of the arrary along with an appropriate index.
The array to store the decimal ASCII table is:

int table [10] =
{0x30, 0x31, 0x32, 0x33, 0x34, 0x35, 0x36, 0x37, 0x38, 0x39};

Notice that all the elements of an array are separated by commas. To access an individul element, an index start-
ing from 0 is used. For instance, table[0] refers to the first element while table[9] refers to the last element in this
ASCII table.

STRUCTURES

Sometime it is also desired that variables of different data types but which are related to each other in some way
be grouped together. For example, the name, age, and date of birth of a person would be stored in different types
of variables, but all refer to the person's personal details. In such a case, a structure can be declared. A structure is
a group of related variables that could be of different data types. Such a structure is declared by:

struct  person {
char name;
int age;
long DOB;
B
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);

387



STC12C5201AD £ 51| 5 Fr HLAE 7S

The first line declare a normal variable, num, which is initialized to contain the data 7. Next, a pointer variable,
numPtr, is declared, which is initialized to point to the address of num. The next four lines use the printf( ) func-
tion, which causes some data to be printed to some display terminal connected to the serial port. The first such
line displays the contents of the num variable, which is in this case the value 7. The next displays the contents of
the numPtr pointer, which is really some weird-looking number that is the address of the num variable.The third
such line also displays the addresss of the num variable because the address operator is used to obtain num's ad-
dress. The last line displays the actual data to which the numPtr pointer is pointing, which is 7. The * symbol is
called the indirection operator, and when used with a pointer, indirectly obtains the data whose address is pointed

to by the pointer. Therefore, the output display on the terminal would show:
7
13452 (or some other weird-looking number)
13452 (or some other weird-looking number)
7

A Pointer’'s Memory Type

Recall that pointers are also variables, so the question arises where they should be stored. When declaring point-
ers, we can specify different types of memory areas that these pointers should be in, for example:

int * xdata numPtr = & num;
This is the same as our previous pointer examples. We declare a pointer numPtr, which points to data of type int
stored in the num variable. The difference here is the use of the memory type specifier xdata after the *. This is
specifies that pointer numPtr should reside in external data memory (xdata), and we say that the pointer's memory
type is xdata.

Typed Pointers

We can go even further when declaring pointers. Consider the example:
int data * xdata numPtr= &num;

The above statement declares the same pointer numPtr to reside in external data memory (xdata), and this pointer
points to data of type int that is itself stored in the variable num in internal data memory (data). The memory type
specifier, data, before the * specifies the data memory type while the memory type specifier, xdata, after the *
specifies the pointer memory type.

Pointer declarations where the data memory types are explicitly specified are called typed pointers. Typed
pointers have the property that you specify in your code where the data pointed by pointers should reside. The
size of typed pointers depends on the data memory type and could be one or two bytes.

Untyped Pointers

When we do not explicitly state the data memory type when declaring pointers, we get untyped pointers, which
are generic pointers that can point to data residing in any type of memory. Untyped pointers have the advantage
that they can be used to point to any data independent of the type of memory in which the data is stored. All un-
typed pointers consist of 3 bytes, and are hence larger than typed pointers. Untyped pointers are also generally
slower because the data memory type is not determined or known until the complied program is run at runtime.
The first byte of untyped pointers refers to the data memory type, which is simply a number according to the fol-
lowing table. The second and third bytes are,respectively,the higher-order and lower-order bytes of the address
being pointed to.
An untyped pointer is declared just like normal C, where:
int *xdata numPtr = &num;

does not explicitly specify the memory type of the data pointed to by the pointer. In this case, we are using un-
typed pointers.
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Data memory type values stored in first byte of untyped pointers
Value Data Memory Type

1 idata

2 xdata

3 pdata

4 data/bdata

5 code

FUNCTIONS

In programming the 8051 in assembly, we learnt the advantages of using subroutines to group together common
and frequently used instructions. The same concept appears in 8051 C, but instead of calling them subroutines, we
call them functions. As in conventional C, a function must be declared and defined. A function definition includes
a list of the number and types of inputs, and the type of the output (return type), puls a description of the internal
contents, or what is to be done within that function.

The format of a typical function definition is as follows:

return_type function name (arguments) [memory] [reentrant] [interrupt] [using]

{
b

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 REGPARMsS 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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Bi#5RC: STC12C5201ADARF S HHLESHFE

Absolute Maximum Ratings

Parameter Symbol Min Max Unit
Srotage temperature TST -55 +125 [
Operating temperature (I) TA -40 +85 C
Operating temperature (C) TA 0 +70 C
DC power supply (5V) VDD - VSS -0.3 +5.5 \Y
DC power supply (3V) VDD - VSS -0.3 +3.6 A\
Voltage on any pin - -0.3 VCC+0.3 \%
DC Specification (5V MCU)
Sym | Parameter Sp.emﬁcatlon — Test Condition
Min. | Typ Max. | Unit
Voo Operating Voltage 33 5.0 5.5 A%
Ipp Power Down Current - <0.1 | - uA 5V
IipL Idle Current - 3.0 - mA | 5V
Iee Operating Current - 4 20 mA | 5V
Vi Input Low (P0,P1,P2,P3) - - 0.8 \% 5V
Vim Input High (P0,P1,P2,P3) 2.0 - - A% 5V
Vi Input High (RESET) 2.2 - - A% 5V
Tous Sink Current for output low (P0,P1,P2,P3) - 20 - mA | 5V@Vpin=0.45V
To (SQOE;ZI}EH(E;IE;H‘[ for output high (P0,P1,P2,P3) 150 230 ) WA sV
e e B L L
Iy Logic 0 input current (P0O,P1,P2,P3) - - 50 uA Vpin=0V
I Logic 1 to 0 transition current (PO,P1,P2,P3) 100 270 600 uA Vpin=2.0V
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DC Specification (3V MCU)

Specification .

Sym Parameter - — Test Condition
Min. | Typ | Max. | Unit

Voo Operating Voltage 2.2 33 3.6 A%

Ipp Power Down Current - <0.1 | - uA 3.3V

| Idle Current - 2.0 - mA | 3.3V

Iee Operating Current - 4 10 mA | 3.3V

Vi Input Low (PO,P1,P2,P3) - - 0.8 A% 3.3V

Vi Input High (P0,P1,P2,P3) 2.0 - - A% 3.3V

Vi Input High (RESET) 2.2 - - v 3.3V

Tou Sink Current for output low (P0,P1,P2,P3) - 20 - mA | 3.3V@Vpin=0.45V

To (SQOE;(;liI_logu(‘;E:;nt for output high (P0,P1,P2,P3) 40 70 ) WA 33V

Tous (S;ll;lsr;f;i llC)urren'[ for output high (P0,P1,P2,P3) | 20 ) mA | 33V

I Logic 0 input current (PO,P1,P2,P3) - 8 50 uA Vpin=0V

I Logic 1 to 0 transition current (P0,P1,P2,P3) - 110 | 600 uA | Vpin=2.0V
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MIRD: PIEBEM256F TRAMIEE FHHMRIZR

/% === STC12C5201AD FFIH ML P4 H0H FIRAMIA) 32 T hk AR 7 */
/% ——  KIFERFEFLESTC-ISP Ver 3. 0A. PCBIY F#k4nfe TR Fikidd ———— %/
/% —— R R, SRR TR T STCRI R R — */
/¥ === RELECE ] SRR, I SCE A T STCR R KRR ——— %/

TEST CONST EQU S5AH
:;TEST RAM  EQU 03H
ORG  0000H
LIJMP INITIAL

ORG  0050H
INITIAL:
MOV RO, #253

MOV RI, #H
TEST ALL RAM:

MOV R2,  #0FFH
TEST _ONE_RAM:

MOV A, R2

MOV @R1, A

CLR A

MOV A, @R1

CINE A, 2H,  ERROR DISPLAY
DINZ R2,  TEST ONE RAM

INC RI

DINZ RO,  TEST ALL RAM
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OK_DISPLAY:

MOV PI1, #11111110B
Waitl:

SIMP  Waitl

ERROR_DISPLAY:
MOV A, R1
MOV PI1, A
Wait2:
SIMP  Wait2
END
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MisRE: FHEE O EBI/OZO

STC12C5201AD R F B LR AT D7 R0RTH F1/08 . MRENH RS+, BITORS
L BT R R AT/ 00— —ME 5. St E.

EEAE TR0, AT OERS B S F5y, HERFR2EER, HNSYSclk/12 (SYSclkA
RGN EIZ) o B tBRXDER (P3.0) HN, FIBBALR4FmETXD (P3.1) #i. Kik. #
W) S AL B, (RALTESE .

—. F74HC1654 AT N
TR P B T4HC1653 & —ANSA7 HEAT 4N 1 322 1 B B

o | bbbl L,

olt—
I

o |—

= lt—

o D 0 H
P3. 0}« Q < 9 10
! 7T4HC165 SN il 74HC165 SINF=
P3. 1 =
] - 7=
YosT cp 1% st cp
P1.0 A 15 A8 16 > 7 WG 6
— Vee 7
- -i-_1|04 o = -i-_f(h_l_bm
N T\

TAHC165/2801 HAT B AR T /788 . ML/ BN (S/L) Hm BIRBNEES, FFATHIART
B E N A US/L=1, HEMehEE kg (E150) RCHE PR, RSN, X 7ER
BREKEAE AT, B QuEIQuT MR AT

K, TXD(P3. 1) AE AR AL Bk i ¥ t i 5 BT T4HC165 IS AL Bk el N 3 CPAEIE; RXD
(P3.0) B8R AT%n N\ 55 T4HC165 1% 5 47 %0 H 3mQuAHZ . P1. O SRIZHI7T4HC165 B A1 5 BN
MiES/LAHZE; TAHC165FIRT #h2E1kug (158D e, RoNRFREHRAN. ST RESNSMAEA
AR, PSR ERE (QESy) MHIE.

NHERE R AI6A Y R OB AGASIE (BA AT , IHHEEAHFZE 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 A R SR I A A

s BEE AR
s WCE P EBRAMELHE [X ik
s HATEANEEE, S/1L=0

; RVFHATAEALS/L=1

; ﬁﬁtéﬂ?ﬁﬁz R4 74LS 16514
3 BT 0, RV, Fﬂ%& TR
3 RigkGE

— il S

:@Mﬁu,@%?m%&

s R

s IEERAMZE X

PO =T N 911 B

s ONEERTE R, 4kt

s SAHAUR AR SE AT EN
s KT ERE AT b EE

bbb

X WA, el kT

Ko MWELR EUF, 4% LETHET RN DLTR TR, (I RAMZ, 1R HAF i th il

ﬂ‘r%o

—. B74HC164¥ B HITHIE O
TAHC1647&80r Bf N BB B A7 a8 IR I 74HC164%9 i —ANSALf i H A3z 1 HL .

12Cxxx

I e A A A

1,2 A R Qc Qn |r, Qb Q( QH
P3.0 A, B

14 74HC164
P31 104 i Vee

ks Gnd CLR P
P1.0 oA sA

/TN

104

>

SESERRE|

Q @ & & & Q& Q
AB

Vee

o

—
o~

74HC164

-

Gnd CLR
9A

cp
ok
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M ALEAT O AR 7 SROM IR IRASHS, BATEAE HP3. 0 (RXD) &, BArmf4hH
P3.1 (TXD) ik . FEREALETERIIMER T, &7 D RIE G A — AL — 7 N 74HC164
o WEFRH I, BT T4HC164T0 AT il , TR B AT A NG RE e, LA v R
BERWAAL, HAEREN I E, ETAHCT6AR) 4 H i NN fek B =250 1458, DUEARAE

(EPNE T YRR R R

N2 S RAMEZE i X 30H . 3THAT PN 25 83 47 11 B 74HC 164 34750 H K FFEF .

START: MOV R7, #02H
MOV RO, #30H
MOV SCON, #00H
SEND: MOV A, @RO
MOV SBUF, A
WAIT: JNB TI, WAIT
CLR TI
INC RO
DJNZ R7, SEND
RET

s BEBRM T
: WEHMEFRE
; WEHTHITR0

s RENERAT DR R
s R AR KGR, TRYESE

H Hlji_‘ﬁ\iﬁ
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MisRF: FIASTCERERHEZEI/OREILCDE /R

Vee
T 21K
—T 0
—{—1
—A
—T
j u2
x| =] = .
EEEEE I EE e ] con0
%21 B%] B%1 B%1 B% %21 B%1 K% Seg3 Coml 1 Coml
o o = o Seg0 2 Seg0
o w] | o o = = | =] =] = <| | o] = cgl
1 1 B B Segl 3 Segl
/TmNﬂo‘\fEc’,*“\f’? s o a2 Seg2 4 1o o
gty 7 [ EEEEZZ-E882 |y S See
vee Seeld 7 &5 ) PO, 4 |22 v R
Segld 8 |38 =0 1Segd
——PL.6 P0.5 Segs 7 |oo°
P0. 6 37 Segh
3 Segb 8
36 Segb
PO. 7 Seg? 9 Seg?
EA LH’CC Seg8 10 Seg8
8051 pa. 1 |24 Sed 111600
ALE |83 % Segl0
PSEN |22 23 seql
i Segl2 14 | ..
po. 7| 3L See2d : Segl2
. Segl3 15 Segl3
p2. 6 |20 _Scg22 Segld 16 Jo 1y
- po. 5|29 Scgll Segls 17 1o 015
CnN=E2,2 S T T Seglb 18 1o .16
KM = = F o cg
O QL < < = o A A A AL A Segl7 19 Segl?
o o o] =] | » | of | o Segl8 20
= = S| 3] §] §] & &) Q| ) N Segl8
Segl9 21 Segl9
= s|=f=[2]g S22 22 Ses20
wof eof e el e Seg2l 23
%1 B%] B! Seg21
|] slhe Seg22 24 Seg?22
<33pE <33pF Sea23 25 | o
:I:: :I:: Com2__ 26 1c00

AGERARBEBEOR SR, 1 BATH AL
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NAME LcdDriver
#include<reg52.h>

- 3fe sfe sk she sk sie s sk sk sk sk ste sfe she she sfe sk ske sk ske sk sk sk sk sk sk st st st sk she sk she sk ske sk sie s sk sk sk ste st sk ste st ske sk ske sk ske sk sieosie sk sk st st ste st sk st sl sk ske sk sk st sk sk sk sk skeoskeskeoskoskokoskosk
s

;the LCD is 1/3 duty and 1/3 bias; 3Com*24Seg; 9 display RAM;

; Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
;Com0: ComOData0: Seg7  Segb  Seg5 Segd  Seg3 Seg2  Segl  Seg0
; ComODatal: Segl5 Segl4 Segl3 Segl2 Segll Segl0 Seg9  Seg8

; ComOData2: Seg23  Seg22 Seg2l Seg20 Segl9 Segl8 Segl7 Segl6
;Coml: ComlData0: Seg7  Seg6b  Seg5 Segd  Seg3 Seg2  Segl  Seg0
; ComlDatal: Segl5 Segl4 Segl3 Segl2 Segll Segl0 Seg9  Seg8

; ComlData2: Seg23  Seg22 Seg2l Seg20 Segl9 Segl8 Segl7 Segl6
;Com2: Com2Data0: Seg7  Seg6b  Seg5 Segd  Seg3 Seg2  Segl  Seg0
; Com2Datal: Segl5 Segl4 Segl3 Segl2 Segll Segl0 Seg9  Seg8

; Com?2Data2: Seg23  Seg22 Seg2l Seg20 Segl9 Segl8 Segl7 Segl6

sk sk ook sk ok ok o sk ok ok ok ok ok R sk ok ok sk ok ok sk ok ok R sk ok ok ok sk ok ok R sk ok ok R sk ok ok ok sk ok ok R sk ok ok sk sk ok sk ok ok sk ok Rk ks ok sk ok Rk sk ok Rk ok ok
9

;Com0: P370,P3”1 when P30 =P3"] =1 then Com0=VCC(=5V);
; P370=P3"1 =0 then Com0=GND(=0V);
; P370 =1, P3”*1=0 then Com0=1/2 VCC;

;Coml: P372,P3"3 the same as the Com0
;:Com2: P374,P3"5 the same as the Com0

El

sbit SEG0O =P0"0
sbit SEG1 =P0"1
sbit SEG2 =P0"2
sbit SEG3 =P0"3
sbit SEG4 =P0"4
sbit SEGS =P0"5
sbit SEG6 =P0"6
sbit SEG7 =P0"7
sbit SEG8 =P170
sbit SEG9 =PI1"1
sbit SEG10 =P1"2
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sbit SEG11 =P1"3
sbit SEG12 =P1"4
sbit SEG13 =PI1"5
sbit SEG14 =P1"6
sbit SEG15 =P1"7
sbit SEG16 =P2"0
sbit SEG17 =P2"1
sbit SEG18 =pP2"2
sbit SEG19 =P2"3
sbit SEG20 =P2"4
sbit SEG21 =P2"5
sbit SEG22 =P2"6
sbit SEG23 =P2*7

« 3 s sk sk sk sk sk sk sk sk sk ste st sie sk s sk sk sk sk sk sk ki sk sk ste sk sk sk sk sk sk sk sk sk sk stk sk sie sk ste st sk sk sk sk sk sk sk sk sk sk skosie sk sk sk sk sk sk sk sk sk sk sk sk sk skokokoteokeoskeoskoskoskoskoskosk
H

;======[nterrupt
CSEG AT 0000H
LIMP start
CSEG AT 000BH
LIMP int_t0

; register

lcdd_bit SEGMENT BIT
RSEG lcdd bit
OutFlag: DBIT 1 ;the output display reverse flag
lcdd_data SEGMENT DATA
RSEG lcdd_data
ComOData0: DS
ComODatal: DS
Com(OData2: DS
ComlData0: DS
ComlDatal: DS
ComlData2: DS
Com2Data0: DS
Com2Datal: DS
Com2Data2: DS
TimeS: DS

[ e e e e e
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t0 int SEGMENT CODE

RSEG

t0_int

USING 1

« s sfe sfe sk ske sk sie s sk sk sk ste st sfe st sfe she she sk ske sk sk sk s sk sk sk sk ste st sfe she sfe she sk ske sk sie sk st sk sk sk st st ste st sk she sk sk sk sk skeosieokok sk sk skeoskeskeoskokok
s

;TimeO interrupt

;ths system crystalloid is 22.1184MHz
;the time to get the TimeO interrupr is 2.5mS

;the whole duty is 2.5mS*6=15mS, including reverse
s s s s s s sk sk sk sk sk sk sk sk sk sk ok ok sk s st st st sk sk sk sk sk sk sk sk sk sk sk sk ok sk s st st st st sk sk sk sk sk sk sk sk ok ok ok sk sk e e ke sk stk sk ok ok
b

int_t0:
ORL  TLO,#00H
MOV THO,#0EEH
PUSH ACC
PUSH PSW
MOV  PSW#08H
ACALL OutData
POP  PSW
POP  ACC
RETI

;======SUB CODE

uart_sub SEGMENT CODE
RSEG uart_sub
USING 0

o 3fe sfe sfe sk ske sie stk sk sk sk sk st sfe she she sfe she sk ske sk sk sk s sk sk sk ste st st she she she she sk ske sk st sk sk sk sk ste st she st sfe sk ske sk ske sk sk stk sk sk st st steoskeskeoskeoskokoskok
5

;initial the display RAM data

;if want to display other,then you may add other data to this RAM
;Com0: ComOData0,ComODatal,ComOData2

;Coml: ComlData0,ComlDatal,ComlData2

;Com2: Com?2Data0,ComODatal,Com(OData2

« 3 sfe she sk ske sk sie s sk sk st ste s sfe she she she sk ske sk ske sk st sk sk sk st st ste she she she sk she sk ske sk sie sk sk sk sk ste st ste st she she sk ske sk ske sk stk sk sk sk sk steskeskeoskeoskoskoskok
5

InitComData:
MOV
MOV
MOV

;it will display "11111111"
ComOData0, #24H
ComODatal, #49H
ComOData2, #92H
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MOV
MOV
MOV
MOV
MOV
MOV
RET

Com1Data0, #92H
ComlDatal, #24H
ComlData2, #49H
Com2Data0, #00H
Com?2Datal, #00H
Com?2Data2, #00H

sk sk ok sk ok ok o sk ok ok ok sk ok ok R sk ok ok sk ok ok R sk ok ok R sk ok ok sk ok ok R sk ok ok R sk sk ok sk ok ok sk sk ok Rk sk ok sk ok Rk ok ks kK ok
9

;reverse the display data
« 3fe sfe sfe she sk sie sk sk sk sk st st sfe st she she she sk ske sk sk sk sk sk sk sk st ste st sk she sk sk ske sk sie st sk sk sk sk ste sfe st sk sk sk ske sk ske sk sk sk sk sk sk ste st skeoskeoskeoskokokokoskokok
b

RetComData:
MOV
MOV

RetCom_0:
MOV
CPL
MOV
INC
DINZ
RET

RO,
R7,

A,
A
@R,
RO
R7,

#ComOData0 ;get the first data address
#9

@RO

A

RetCom_0

Cskskokokosk sk ok ok sk ok ok sk ok okok sk ok ok sk okokk sk ook sk skokokok kool sk okok kool kool sk okok ko okok kR sk kR kok K
2

;get the display Data and send to Output register
st sk sk ok st sk ke ok o sk sk ok o sk sk sk o s sk ke ot sk sk sk ok sk sk sk ok st sk sk ok st sk sk ok st sk sk ok st sk sk ok st sk sk ok ot sk sk ok st sk sk ok ok sk sk ok sk skosk keskosk sk ok
9

OutData:
INC
MOV
MOV
CINE
MOV
MOV
MOV
INB
MOV
RET

TimeS
A,

P3,

A,

PO,
PI1,
P2,

TimeS

#11010101B ;clear display,all Com are 1/2VCC and invalidate
#01H, OutData 1 ;judge the duty

ComOData0

ComODatal

ComOData2

OutFlag,OutData_00

P3,

#11010111B ;Com0 is work and is VCC
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OutData_00:
MOV P3, #11010100B ;Com0 is work and is GND
RET
OutData_1:
CINE A, #02H,OutData 2
MOV PO, Com1Data0
MOV Pl, ComlDatal
MOV P2, ComlData2
INB OutFlag,OutData 10
MOV  P3, #11011101B ;:Coml1 is work and is VCC
RET
OutData_10:
MOV  P3, #11010001B ;:Com1 is work and is GND
RET
OutData 2:
MOV PO, Com2Data0
MOV PI, Com?2Datal
MOV P2, Com2Data2
INB OutFlag,OutData 20
MOV P3, #11110101B ;:Com?2 is work and is VCC
SIMP  OutData 21
OutData_20:
MOV P3,#11000101B ;Com2 is work and is GND
OutData 21:
MOV TimeS, #00H
ACALL RetComData
CPL  OutFlag
RET
;======Main Code

uart main SEGMENT CODE
RSEG uart_main
USING 0
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start:

Main:

MOV
CLR

MOV
MOV
MOV
MOV
MOV

SP#40H
OutFlag
TimeS,#00H
TLO,#00H
THO,#0EEH
TMOD,#01H
IE.#82H

ACALL InitComData
SETB TRO

NOP
SIMP

END

Main
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fRG: — N I/OOWENA IR EFTIaiLE

10K

1K
b
P17 —I
1K 1
o—li
Vee
10K
} 1K Ax
PL.6 i
1K 1 |
0—||

FIFASTC12C5201AD & 4 50 Fr HLAG T /0 11 ] 15 & 59 L4, 5 L7 (ER) S, S AN (F
BE) , IR DU s = i e, 7] LA STC12C520 1AD 22 41 B B AL 1/0 E1 R HVE S 5 — W 45 IR 2

Feagsga i, ArBLKIE 44 1/00

MUREN RO HE R, CRAZT/0 DB E R R R R Y, B o BT RO TR
R IZ RIS, CRAZT/0 B E S BN, RN O RRES, BRI s
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MisRH: | A Keil CE &R

TEKeil CHRAFFIRBAEMI T E, AR R E & KU/ 10K,

1. £ “Project” 3EH.r1i%#% “Options for Target”

2. {£ “Options for Target” HiEF: “C51”

Options for Target Target 1' /

— Preprocessor Symbols

Target I COutput I Listing@lﬁﬁl I ELS1 Locate I ELS1 Mi=c I Debug I

ifine: ||

define: I

— Code Optimization

evel: 9 Common Block Subroutines

[ Don' t use absplute register accessas

=

mphasis: IFavgr =ize vl |_ Global Register Coloring

I_ Linker Code Poclking (max. AJMF / ACALL)

Warnings I'ﬁ'arninglevel 2

[ Eeep wariables in order

1

Bitz to round for float |3 vl
[¥ Interrupt vectors at a IUXUUUU

[¥ Enable AHSI integer promotion rul

=]

Include I
Faths

I

Controls

_ |
Mize I /

Compiler
contral
string

OFTIMIZE (9, JIZE) BROWSE DEBUG OBJECTEXTEND

BLH

| Defanlts

3. IEFHE A RN, O P
4. |\ “HiE” J5, EHmIFEEFEE.
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BfiR1: STC12C5201ADRFBEFHLNAEESEM

KT ENERE:
PR IRIRAE LML R I AT LA AN R AL fa i, SR S ALK T AR, AT BLAH, A
I AL AT 225 TR e B R B, B B B . AN @B HIN PCBIR LR BER/CR
fir R, SERRAE I ks A BN

FFET5h:
b0 A% N R/CHE 7% 2 5 (SMHz~ 16MHz, ]38 5% 22 hiie ) | XTAL 1 FIX TAL2 JIE 4%
AR AMER I B AR AE 2 TMH Z A 1, SR ) S s 22 AR A0 456 5l A2 A R R 1) i s, AN R
F =32 35 10 AR GEABTRE AR 1/3), AANE S BHE A 2, B AL IR % A bR
FRATR 173, BISEAL. Bk B B8 FH AN A 8 R IR % 8, I B MXTAL I N, XTAL2
JELA A0 2

*FronO:
DEH P B0 A R R, Ja KA
A LR 1/O H HAIRAL S AMARAS I, S, SEBRiAA TR, kb B — R Epw]
SEFN1THI805 1 EL AL FE PR T, BRAFHAT B IR AR =148 4 J5 SL RIS /MRS, LB i
T SEBRM IR A AR =, A T RS AN, IR T R AR B B AR e e i 1 32
AN EEAEFR A IERT, RN T
SR BRI b4 L FH A OK T
FE DR R A1 22 (4 2 SPI/I2 C & Al e 1 FEL IR, 500 10K = 437 L BHL.
A A R I NPN = AR, S N bz A BE, LSRR B 2 K L RH, /O I g % F i
2 KA HLFHE, B KHZ1/0 5 B A sa i b .
AL SRR T, SR
R L SR ENLED R ' — KR VA BRI FLFH, Z O 1K B b B BRI PR, 220t B in470Q L |-
e IAT W2 (AT B0 o B i P R B, 2o A B A I B FRLBEL, S A B AT R 324N T/0
1 5340 AR, e ELAEH A% T I, A AE 2, FRATE0E — N CMOS HLI 9 2/ 4 B AS 2% 7 B 4
PEAE i, AR R R, BRI AN T T B AN AN DURPIRE, SIS B A Rk B ah— 0
(PR S, 805 18 A HLIK 38 b4 FIFEFHO A8 A 1IN, A3 2/ B (1 s Hh vt FRLUAE, Bt 380 A b
— AN AR T/01, 3 R REIE AL/ FHERER. R AR He o (g — (0 n LK BR 78 LB, 538 76 1Ak
B E, ANE B P I T/0 11 R AR
*FHE:

TE YR Ui NOZ N — AN T7uF BB R AR AT —AN0. TuF B9/ 2R, BEAT HLYR L R UE .
STC12C5205/5206, STC12LE5205/5206 F# A M FEFH #KP1. 0/PL. 1 5251
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Mis®J: STC12C5201AD&FBUR 548051 F = EIn

STC12C5201AD 2 %1 8o Fr WL iE I 280/ 5E N 28 1 545488051 52 &%, FHBENE, Eifss
BB IR A R 1 2 R, T B O B e R RS LI, LA SE i 88/ B 2 & 3R A .

FEG8051 11148 4 HATIESE £ ILIE, BRAITe 4 R4, BB HITE S HR3MGE. IR E
I SIED R i ZE ) R 7 o B R

HEHEERM.

ALE:

1L 458051 5. i HLIMALERIXT RG R #hidbT6 40 i, RIXF /MR AR 8F, STC12C5201AD R %I
ANK A B, 0 SR AR SR ALE IR Ah g s, 1751 B STC12C5201AD 2 31 i) BT 4w FE s
bt RIS A L Bk (CLKOUTO/CLKOUT 1) BRXTAL2 B B —AN200RK 2 FEL BEL X6 #h iy Hi B 4.

1£418051 B HLI B AR B =iy, ALEREI 2 — ST, FrLASTC89 & 51 5 /AL in T AUXR
KRR DI RE Z A7 2%, HLrP AUB1t0/ALEOFFAL 7o ¥ 22 1IEALEST R Ge i & 43 S i . MSTC12C5201AD &
G B LB 25 I EALERHIYT RG0S Bh b T 64 S B, BEBRRILTI0YE. WA R F REWH T
Wit. i BT BT K% s,

STC89 R AN JAUXRET A7 %% :

Mnemonic| Add Name 7165 (4]3]|2 1 0 Reset value
AUXR |8EH| Auxiliary Register0 | - [ - - - | - | - | EXTRAM [ ALEOFF | xxxx,xx00

ALEOFF 0: ALERINH 22 Geint SR 476 73 $3id6
1: ALEJHXAE X6 AMER 64K B o 28 HEATMOVXHE 4 B 4 Mk 84715 5 4

STC12C5201AD & A1 FIIAUXR 274725 -

Mnemonic | Add Name 7 6 5 4 3 2 1 0 |Reset Value
AUXR | 8EH [Auxiliary Register| TOx12|T1x12|UART MOx6| - - - - - 000x,XXXX
PSEN:

1£45:8031/803247PSEN{S 5 7T LLKIANIBREFF, TT LLAMY™ 4R A 7746 45, TUAESTCIZ R B I
BUE T2 RS8R BARFF 17 0 58, RS0 A AR PR A7 98, BT LA ECEEASPSEN
55 EBR, WA EEVO A .
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STC12C5201AD £ 41 5 Fr HLIE RS

HIET/0 M BEAE o A SR i i -

L 5i805 1 By HLPAT I/0 DA, B RBR AR =, DA R ERAMIIRAS#R AL 12 0 B, TR
FESTC12 R 5 B8 HLARAT AH BRI ERAE FE 4N B . A5 48805188 [y MLAN SR X A1 th Ik, BB oM
R BAXT . SR T/00 B A RERSEEXT, Mi1E4E8051 # 4 ML HRAE = (48 & R 124Nt
Bl IZAE PTG, H /00 RIS O . A LRSS MR R ELS G, EEPTER
ZI/0RFS R 4. TISTCI2 R 51 87 ML T AT B R AR R 48 & R4, KERT, B4R 4
PATELL G, T/0HEEA AR, ZEfE — 82 )5, IX1/00 74 7] LAZe . #d iR ot T4 in
2 HRARRE I 15 2 F R AR O IR

/O BB g
B HISTC12 & 51 B HLI/O 11 [ EE FELI 2 20mA, DR HE /77888, IREH R BRI, N2 5 ek,

FE4ESTCRICkx 2R I B AHLI/O I R HE FaL i 2 6mA, IR BN RE I A0S 98, A EEIREh R HL i, A d
FASTC12 %41,

HI )
B HISTCI2 R4 B Fr WL | 1 2 A7 22WDT CONTRI\ M bEZECTH, 3880 T 5B T 1M & A kr £ A7
Mnemonic |Add Name 7 6 5 4 3 2 [ 1] 0 |Reset value

Watch-Dog-Timer

WDT_CONTR|C1h .
Control register

WDT FLAG| - |EN_WDT|CLR WDT|IDLE WDT|PS2|PS1|PS0|xx00,0000

L GiSTC89 R A I s AU B F WL | 10 27 A7 28WDT CONTRIHLEFEELH, WA B T 1M E ik EAr

Mnemonic | Add Name 716 5 4 3 2 | 1 | 0 |Resetvalue
Watch-Dog-Timer |
Control register

WDT_CONTR| Elh - |EN_WDT|CLR_WDT|IDLE_WDT|[PS2|PS1|PS0 | xx00,0000

T HISTC12C5A60S2 R 4 5 F HLAIE | TITE ISP e fe Fp vl ik & L B AL /5 B B 20 & T 10, itk
HiSTC89 R By HLIC L Th 8. Wi T STC12C5A60S2 2 51 B MG 10 BE AT 4.
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STC12C5201AD £ 51| 5 Fr HLAE 7S

EEPROM
STC12C5Axx 2 P HLISP/ TAP il 25 47 2% Hi ki FISTC89xx Z2 41| 21 - WL ISP/ TAPH2 kil 25 A7 S M bk 7 [l 4
. Reset
Mnemonic Add |[Name 7 6 5 4 312 1 0
Value
STC12C5Axx %% TAP DATA |C2h |ISP/IAP Flash L
STC89xx %41 ISP DATA Data Register ’
E2h g
STC12C5Axx %1 TAP ADDRH|C3h |ISP/IAP Flash 0000,0000
STC89xx  #&%! ISP_ADDRH E3h |Address High
STC12C5Axx %% TAP ADDRL|C4h |ISP/IAP Flash 0000,0000
STC89xx %41 ISP_ADDRL |4}, |Address Low
STC12C5Axx %51 TAP M |CSh ICSP/IAP gIaSh MS1 [MS0 [xoxcx,xx00
7 - omman - - - - .
STC89xx &% TISP_CMD  |gsp Register
STC1205Axx &% TAP TRIG |COh ?;;Ig:n?“h SR,
STC89xx  &H ISP_TRIG |geh Trigger
o |C7h ISP/IAP
STC12C5Axx % 51] 1AP_CONTR Control IAPEN|SWBS |SWRST [CMD FAIL|- [wT2|wT! [WT0 |0000,x000
STC89xx  #4I TSP_CONTR|E7p Register

ISP/IAP_TRIGE 174845 U8 s IAPERAE, F5 0715 N ) s A —F
STC12xx 24 B WL ISP/ TAP A A B2 AR %G, BEXF AP TRIG2F17 242 4516 5Ah, FHi%ASh Ty 7]
STC89xx Z 41 B WL ISP/ TAP iy & AR XY, BEXF TAP_ TRIGZF A7 s 42 i Sc % 46h, FiBOh 5 v]

EEPROM;E 4 bk AN — 4 -

STC12xx £ 41| 5. W1 A EEPROMGER 46 b 1145 35 MLOOOOh I 44, F/4N B [X 51251

STC89xx Z 41 ¥ i HLAYEEPROME &5 i 31k 73 54 M. 1000h,/2000h,/4000h/8000h 46 1, F Fr e 25 1
AL UT.
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STC12C5201AD & 51) 1 Fr WL 46 e

AN R T P SIS A

BHSTC12C5201AD R F Ly WA N IR/ CHR G 4/ N R Gui 8, P ATAEL SPRR S P AR 7
I} AT 25 6 13458 P P B8R/ CN e g A1 8 i A / P

FEGESTC8I Z2 51 L ML IR REAH FH A A A sl B 1 Sl R G .

Ihit:

INFE EH 230 LK, A PRHIR 5 o TSR HL B () TG AN B i LI 2507 R B ThFE 4L,

e ARR 5 B THOK LR (R ThAE . BHTSTC12C5201AD 2 1) B HLEL STC89xx R FIIK.

BR WL B PR DIRE - B B AT 5, DB K, o BTS TC12C5201AD R 41 By ALYEAH A T
PRSI, Fa 2 HAT 3 S LLAR GrS TC8I R A1 B4 by WLAR 3-24 4%, (T F LA IR IR B Al %6 T4, X FE T
FERAK. UK IIFE LT RS 4ME4-6MH 21 S AR B PR/ CHIR 5 23 1E N R Gemt o, JERFH 438
(PR 43 A2 Xof B A R AT A0, DABLAIR (PR AIR A, IR R 58 L) DhFE A

Fiil FL PG i -

BAHTSTC12C5201 AD R Ay HLSCRF AN B A2 PRIt T PR e B, 2K Ha Pt A
I TR i, % GESTC89 F A H Fy L2 A b W 1 R I F P At e i, 53 BT STC11F/Lxx R 41IL
N BB P e i G IS 2% AT e, AR, STC12C 5201 AD £ 471 i B M i 728 B IS} 7] 7] 36 . 32768/
16384/8192/4096/ ™ 4ift, STC89 £ 471 [i] 7 F2& 1024 Fisf 4
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MRK: SHEHMRNENEEER

2011-9-8EFhA A :
BN T5. 3. 14 “ (hSCI) 5480518 LG 4 MR 7, FEMEATS5. 3. 235 35T
WABE,
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