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15 STC12C5620AD ARG & EH2

1.1 STC12C5620AD &5 B HHLE N

STC12C5620AD & 1) B HLAESTCH: 7= By F bt /AL 28 B 3 (LT) B F Fobl, & il /R D e

/BB PLT R HH — 8051 B HL, 48NS e & AR AL 458051, (HIE FERS-126% . W
MAXS10% Fi 5 7 B B8, ABEPWM, 8B =73 10A7A/ D% He, £ e bz d], MTHH S .

1.
2.

SR

7.

8.
9.
10.

11.

12.

13.
14.

15.

R 8051 CPU, 1T, FRESHh/HLASEIA, +8410H0 5 42516 418051
TAEHE:
STC12C5620AD A TAEH E: 5.5V -3.5V (VIR L)
STC12LE5620AD # 4 TAEH E: 3.6V -2.2V (VL
TAESURIEHE: 0~35MHz, 24T iE80511 0~420MHz
FH PN FIRE 45 18] 30K /28K /24K /20K / 16K / 12K / 8K /4K “F 5. .. ...
Fr B T68F T RAM
WAVOM (27/23/154) , EAfijER: #EX /55 Ehr @805 14£4i1/0 1)
A E AR AN /55 BhE, aEHERR /R b, ORI/, TR
FAT/O L BRERE J1 AL F20mA, (HEEANE A KA T 55mA
ISP (FERG W its) / IAP (FEN AT 4afe) , L THmESR, LHTHII RS
ALEEE O (P3.0/P3. 1) H4Z FE AR, AR e —
A EEPROMISI g
I
WAL RMAXS 10 FH AL LR, (HMES Em AR 20MEL I, WI 48 A58 A FrL gD
PR AN RS B AR A/ I Bk, PIERR/CHR % 2%
FPTE T8RRI, AT REE M8 F 3R/ CHR 7 28 2 AR dn A/ B4
TR ER/CIRZ 2840 F N 5.2MHz ~ 6.8MHz
W FE BLSRAN I, AL F P9 S, (RN R 22 AR, PSRRI v
L6 16407 i 2%
P 5L 8051 FEZF (18 I 8% /1T AR, 16400 E I 28T0 FITL, A R 252,
PCARR B AT F SEEL AN 16457 58 I 2%
2N B S 1, AT EHTORY Y Y 7EP L. O tH s &b, mT EHT LA it ZEP L. 140 HS i b
AR R WTORE, T BRI T BRI FE P & R T, PCARSE AT 43 Bk R ) S RF B THE R B/
W3R, Power Downiat ] H4M S BTG RE, INTO/P3.2, INT1/P3.3, TO/P3.4, T1/P3.5,
RxD/P3.0, PCA0/P3.7, PCA1/P3.5, PCA2/P2.0, PCA3/P2.4
PWM (486) /PCA (RI4mFEiH 228 FES, 485)
——— B A] ok 4488 D/ATE
——— B A] AR S EAA 58 B A
—— B A] FH SR ST SN i (AR A /T B A B 28 mT 43 ) B B S )
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16.
17.

18.
19.
21.

A/D¥H, 1006/ EADC, 8%

I 4 W T 53 5 H 4T 1 (UART), H1FSTC12 R 42 ik (198051, 1A 7 P 5 i 3% S A s B
280

SPIFEEE S O, FRR/ MR

TAEMEEVER]: -40 ~+85°C (LML) / 0~75C (Flkg)

3. LQFP-32, SOP-32/28/20, SKDIP-28, PDIP-20, TSSOP-20 (/)35 2£6.4mm X 6.4mm),
LQFP32/SOP3245274N/O 1, SOP28/SKDIP2845234M/O11, SOP20/TSSOP20/PDIP204 15
ANV/O, VO, T 233 EI/0 2 /MET74HC595/164/165 (SHTTZRIR) Sk
B0, &FHA/DMIREAMRS A0, BHMCPU, =4&iEE, v 7HH.




STC12C5620AD Z 1] 5.

JTpLEE R

1.2 STC12C5620AD &5 & K # IR ERLE 44

STC12C5620AD Z 51 5. i HLI N SR &5 RIHE I an R I Frs . STC12C5620AD . F HL A AL
JALHEZE (CPU) « FEFA 76k %s (Flash) « B/ fig 2% (SRAM) . ER/iH5i4% . UARTH . 1/0
e, misA/DFEH: . SPIEZI. PCA. &I 1M K WIR/CHR  #5 FN AN Sl AR 4R 5 HL % S5 e
STC12C5620AD R F H 5 AL LT & 1 2 s R A il b BT 75 I BT A oesidle, I fRfs b —

h E&RG.

AUX-RAM
5125 :

RAM #Hidi:
T =

RAM
256715

g

g

U

|
g i} i (] 7275773 (Flash)
bt | | acc | e ]
T [
| TMP2 | | TMP1 |
U e
=~
ir
ALU SRR PC)
WDT
ree G
LVD/LVR |—| II II ﬁ czﬂ%l
> Control e Port 023 |U
RESET—> Uit Portl 8473 7 2
0 &= L
XTALI XTAL2 B Port 02,3
—L_LJ— Port 1 IRz . EBZJJ%%
= Z
pozey 0 PO

STC12C5620AD £ 1) PN 36 45 #JHE 1K
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1.3 STC12C5620AD A5 S ERIE

FT A 55T 353 2 R ROoHS B3Rk, LQFP-32% FH Greentr i 4F 7=
I FAE A R BESOP-32/28/20 S LQFP-3205 Fr 524, R E AR TR Ja MAd 1 DIPI 38

22 ~ 32 [ vee 221 ~ 32 [ vce
2312 31 P21 r23[]2 31 [ p21
RST[]3 30 [ P2.0/PCA2/PWM2 RST[ |3 30 ] P2.0/PCA2/PWM2
rRxD/P3.0 |4 29 [_] P1.7/SCLK/ADC7 rRxD/P3.0 |4 29 [ P1.7/SCLK
TxD/P3.1 s 28 [ P1.6/MISO/ADC6 T™xD/P3.1 []5 28 [ Pr.6/MISO
P0.0 6 175) 27 [ P1.5/MOSI/ADCS po.o 6 w2 27 [ P1.5/MOSI
xTaL2 []7 @) 26 _1p03 XTAL2 []7 o 26 1 P03
XTALI |8 :U 25 [__] P1.4/SS/ADC4 XTALI [ :U 25 [_] P14/SS
Ntop32 o S 24 ] P1.3/ADC3 NTop32 o S 24 [Jr13
ro.1 [J10 23[Jro2 ro.1[J10 23] Po2
Wrip33 1 22 [ P1.2/aDC2 TIP3 n[]Pi2
EciTo/p3.4 12 21 [] P1.UADCI/CLKOUTI EcrTo/P3.a 12 21 [ PLI/CLKOUTI
PWMI/PCAL/TI/P3.5 13 20 ] P1.0/ADCO/CLKOUTO PWMI/PCAI/TI/P3.5 13 20 [ P1O/CLKOUTO
PWM3/PCA3/P2.4 |14 19 [ P3.7/PCA0/PWMO PWM3/PCA3/P2.4 |14 19 [ p3.7/PCAOPWMO
P25 []15 18 [JP27 P25 []15 18 [ P27
Gnd 16 17[]r26 #2701 Gnd 16 17[J P26

STC12C5620AD £ %1 (45 A/D¥:4) , SOP-32

LQFP-32ff%;, £ X %% = 9mmx9mm, 5 < 1.6mm

=

2
[oR9] ¥
[a =) < |
£z 2 Q
%%z 28 g3
23 gz ==
ot oA~
ZAafaasE A
noononnn
e ——————
SN FEEEEE

[1P1.0/ADCO/CLKOUTO
[1P3.7/PCAO/PWMO

ADC7/SCLK/P1.7
PWM2/PCA2/P2.0

P2.1 [1pP2.7

Vee [1P2.6

P22 [ Gnd

P2.3 P25

RST [ P2.4/PCA3/PWM3
RxD/P3.0 [1P3.5/TI/PCAI/PWMI

STC12C5620AD %1 (5 A/D¥:#t) , LQFP-32

—:o,:]':“!—:f'\.*. —:o,z:ﬁ!—:mﬁf.
EE<=L28ZE EE=L2ELE
ATEES T =8 a Eg8 |28
= < XlE |EE = < X[E |EE
&= z &3 = z |2z

a H27/M/0H =

STCI12C5620AD £ %1 (JGA/D¥:4) , SOP-32

B¢

ala) e
<< 2
o7

29 X
= g
ARt T B A S IS Bl
2ogiagas
[ =P - Pl - P - P - DY)
aoononnnn
8858222

[1P1.0/CLKOUTO
1 P3.7/PCAO/PWMO

ADC7/SCLK/P1.7
PWM2/PCA2/P2.0

P2.1 1p2.7

Vee 3[(E3P2.6

P22 [1Gnd

P2.3 P25

RST 1 P2.4/PCA3/PWM3
RxD/P3.0 [1P3.5/T1/PCAI/PWMI

STC12C5620AD & %1 (JEA/D¥;4%:) , LQFP-32
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N
p22 [ 1 28 [ vcce
P23 []2 v Y [ 1r21
RST 3 QO 26 [ Pr2.0/pCA2PWM2
RxD/P3.0 |4 s [ 1PL7/SCLK/ADC7
TxDP3.1 5 g 24 [ ] PL6/MISO/ADC6
XTAL2 6 %) 23 [_] PL.S/MOSIADCS
XTALI []7 @ 22 [ p1.4/SS/ADCA
INToP32 8 5 2t [riyabcs
INTI/P33 9 o 20 [Jrr2apc2
ECyTOP3.4 10 2 19 []PLIADCI/CLKOUTI
PWMI/PCALTIR3.S 11 s [ 1 P1.O/ADCO/CLKOUTO
PWM3/PCA3/P2.4 [ 12 @ 17 [ P3.7/PCAO0/PWMO
P25 13 ~ 16 [_]p27
Gnd [ 14 15 r2se

STC12C5620AD £ 41| (47 A/D¥:#) , 28-Pin

RST []1 ~ 20 []vce
RxD/P3.0 []2 wva 19 [ PL7/SCLK/ADCT
TxD/P3.1 []3 I % 18 [ P1.6/MISO/ADC6
x1aL2 (4 @2 V5 17 [ PL5MOSVADCS
XTALl []5 8 3 16 [ 1P1.4/SS/ADC4
NTop32 e "0 g [ 1P1.3/ADC3
TIP3y 17 g 0 14 [dP1ape
EcyToP34 []8 2o 13 [JPLI/ADCI/CLKOUTL
PWMI/PCAL/TI/P3.5 (]9 < 12 []PLO/ADCO/CLKOUTO
Gnd [ 10 11 []P3.7/PCAO/PWMO

STC12C5620AD 251 (5 A/D#54) , 20-Pin

/N EFETSSOP-20, 6.4mm X 6.4mm

U/
p22 [t 28 [ vce
P23 []2 v Y [ 1r21
RST |3 O 26 [Jr20rcazrwMm2
RxD/P3.0 |4 s [ 1P17/SCLK
TxD/P3.1 |5 g 24 [ PLe/MISO
XTAL2 [ |6 V2 23 []PL5/MOSI
XTALl []7 g 22 1 P1.4/58
™rop32 s == I I R
NTIP33 9 L 20 [Jri2
ECUTOP3.4 [ 10 X ™ 1PI1.1/CLKOUTI
PWMI/PCAL/TI/P3.5 [ 11 Tﬁ} 18 [_] P1.O/CLKOUTO
PWM3/PCA3/P2.4 [ 12 @ 17 [ p3.7/PCAO/PWMO
P25 13 ~ 6 [ 1p27
Gnd 14 15[ Jp2e

H2341/0H

STC12C5620AD £ 41| (JCA/D¥e ) , 28-Pin

RST []1 20 []vce
RxD/P3.0 []2 wvr 19 [JPLuscLK
TxD/P3.1 []3 O 18 [riemiso
— o
xtaL2 []4 w2 7 1 P1.5/MOSI
XTALI []5 8 S 16 [P1.4/5S
—_— ~
wrops2 (e @ g " pri3
NTL N =
INTI/P33 []7 S g o 1pr12
EcyToP3.4 []8 L 13 [JPLI/CLKOUTI
PWM/PCAL/TI/P3.5 (]9 S [ 1P1.O/CLKOUTO
Gnd [ 10 11 []P3.7/PCAO/PWMO

His4H10H

STC12C5620AD £ %1 (JLA/D#54) , 20-Pin

12
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1.4 STC12C5620AD R B F %R —5i 5=
) Fi.a’h i i I/i PCA |
I e e el A U RN 111 R P e
Vo | TOF3 Vi 8fic | !
R T1 I
STC12C5620AD R F1H Jy LI R — i
STC12C5604 55-35| 4K | 768 [H| 4 [H|A| B | 48 27/23/15 |45 |4 | | SOP/LQFP|SOP/SKDIP [SOP/TSSOP/DIP
STCI12C5604AD |5.5-3.5| 4K | 768 || 4 [H|H| A | 4# |1062|27/23/15|4 | A | |SOP/LQFP|SOP/SKDIP|SOP/TSSOP/DIP
STC12C5608 55-35| 8K | 768 |[H| 4 |[#H|@| A | 48k 27/23/15| 45 |49 | 45 | SOP/LQFP|SOP/SKDIP|SOP/TSSOP/DIP
STCI12C5608AD |5.5-3.5| 8K | 768 || 4 [H|H| A | 4# |1062|27/23/15|4 | | |SOP/LQFP|SOP/SKDIP|SOP/TSSOP/DIP
STC12C5612 5535 12K | 768 5| 4 ||| 5 | 4% 27/23/15 |45 | 45 | 43 [SOP/LQFP|SOP/SKDIP [SOP/TSSOP/DIP
STCI2C5612AD |5.5-3.5| 12K | 768 || 4 [H|H| A | 4# |1062|27/23/15|4 | | |SOP/LQFP|SOP/SKDIP|SOP/TSSOP/DIP
STC12C5616 55-35| 16K | 768 |H| 4 [H|&| & | 4% 27/23/15| 4 |4 | 45 |SOP/LQFP|SOP/SKDIP|SOP/TSSOP/DIP
STCI12C5616AD |5.5-3.5 16K | 768 |#5| 4 |G| # | 48 [1062[27/23/15|4 |45 | 4 [SOP/LQFP|SOP/SKDIP|SOP/TSSOP/DIP
STC12C5620 55-35|20K | 768 [H| 4 [H|AE| B | 48 27/23/15 |45 |4 |5 | SOP/LQFP|SOP/SKDIP |SOP/TSSOP/DIP
STC12C5620AD |5.5-3.5| 20K | 768 || 4 [H|H| A | 4¥% [1062|27/23/15|4 |4 |# |SOP/LQFP|SOP/SKDIP|SOP/TSSOP/DIP
STC12C5624 55-35|24K | 768 |H| 4 [H|A| A | 48 27/23/15 |45 |4 |5 | SOP/LQFP|SOP/SKDIP [SOP/TSSOP/DIP
STC12C5624AD |[5.5-3.5 24K | 768 || 4 |G|H| & | 48 [100:[27/23/15| 4 |4 |4 [SOP/LQFP|SOP/SKDIP|SOP/TSSOP/DIP
STC12C5628 5535\ 28K | 768 |[H| 4 |[H|E| & | 48k 27/23/15| 45 |45 |45 | SOP/LQFP|SOP/SKDIP|SOP/TSSOP/DIP
STCI12C5628AD |5.5-3.5| 28K | 768 |H| 4 [A|H| A | 4# |1062|27/23/15|4 | |# |SOP/LQFP|SOP/SKDIP|SOP/TSSOP/DIP
STC12C5630 55-35[30K | 768 |[f5| 4 ||| B | 4% 27/23/15|f | A | & | SOP/LQFP|SOP/SKDIP|SOP/TSSOP/DIP
STCI2C5630AD |5.5-3.5| 30K | 768 || 4 [f|H| A | 4# [1062|27/23/15|4 |4 |4 |SOP/LQFP|SOP/SKDIP|SOP/TSSOP/DIP
STCI12LES620AD 71 8y HlLi B4 — 5

STCI2LES604  [3.6-2.2| 4K | 768 |#| 4 |H|fH| H | 48 27/23/15| 45 |45 | 45 | SOP/LQFP|SOP/SKDIP|SOP/TSSOP/DIP
STCI2LE5604AD|3.6-2.2| 4K | 768 || 4 |G|H| & | 48 [106:[27/23/15| 4 |4 |4 [SOP/LQFP|SOP/SKDIP|SOP/TSSOP/DIP
STCI2LES608  [3.6-2.2| 8K | 768 |#| 4 |H|fH| #H | 48 27/23/15| 45 |45 |45 | SOP/LQFP|SOP/SKDIP|SOP/TSSOP/DIP
STCI2LE5608AD|3.6-2.2| 8K | 768 || 4 [f|H| A | 4# |1062|27/23/15|4 |4 |4 |SOP/LQFP|SOP/SKDIP|SOP/TSSOP/DIP
STCI2LES612  |3.6-22| 12K | 768 |#H| 4 |[H|H| & | 4% 27/23/15| 4 |4 |4 | SOP/LQFP|SOP/SKDIP|SOP/TSSOP/DIP
STCI2LE5612AD|3.6-2.2| 12K | 768 || 4 [H|H| A | 4# [1062|27/23/15|4 | | |SOP/LQFP|SOP/SKDIP|SOP/TSSOP/DIP
STCI2LES616  [3.6-2.2[ 16K | 768 |&| 4 |G|H| & | 48 27/23/15| 4 |4 | 45 |SOP/LQFP|SOP/SKDIP|SOP/TSSOP/DIP
STCI2LES616AD|3.6-2.2| 16K | 768 |#| 4 |G|fH| & | 48 [1067[27/23/15|4 |45 |4 [SOP/LQFP|SOP/SKDIP|SOP/TSSOP/DIP
STCI2LES620  |3.6-2.2| 20K | 768 || 4 |f|H| # | 4% 27/23/15 |45 |4 | | SOP/LQFP|SOP/SKDIP|SOP/TSSOP/DIP
STCI2LE5620AD |3.6-2.2| 20K | 768 [f7| 4 [f|f| A | 4¥ |1062|27/23/15|4 |45 |47 |SOP/LQFP|SOP/SKDIP|SOP/TSSOP/DIP
STCI2LES624  |3.6-2.2| 24K | 768 || 4 |[F|H| H | 4% 27/23/15 |45 |4 |5 | SOP/LQFP|SOP/SKDIP [SOP/TSSOP/DIP
STCI2LE5624AD|3.6-2.2| 24K | 768 || 4 |G|H| & | 48 [106:[27/23/15| 4 |4 |4 [SOP/LQFP|SOP/SKDIP|SOP/TSSOP/DIP
STCI2LES628  [3.6-2.2[ 28K | 768 |#| 4 |H|fH| £ | 48 27/23/15| 45 |45 |45 | SOP/LQFP|SOP/SKDIP|SOP/TSSOP/DIP
STCI2LE5628AD|3.6-2.2| 28K | 768 || 4 |G |G| & | 48 [106:[27/23/15| 4 |4 |4 [SOP/LQFP|SOP/SKDIP|SOP/TSSOP/DIP
STCI2LES630  [3.6-2.2[ 30K | 768 |#| 4 |&|fH| H | 48 27/23/15| 45 |45 | 45 | SOP/LQFP|SOP/SKDIP|SOP/TSSOP/DIP
STCI2LE5630AD|3.6-2.2| 30K | 768 || 4 [H|H| A | 4# |1061|27/23/15|4 | |# |SOP/LQFP|SOP/SKDIP|SOP/TSSOP/DIP
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1.8 STC12C5620AD &5 &2 F#HER T &

LQFP-32 325 R~ ]
LQFP-32 OUTLINE PACKAGE

- D (9mm) >
< D1(7mm) >
IO 3
Y | N 7y VARIATIONS (ALL DIMENSIONS SHOWN IN MM)

=[O | b SYMBOLS| MIN. | Nom | Max.
— | —1 A 1.45 1.55 1.65
— | — Al 0.01 - 021
g—————f————g z| = A2 1.35 1.40 1.45

— [ — A3 - 0.254 -
— [ — D 8.80 9.00 9.20
— [ — DI 6.90 7.00 7.10
J E 8.80 9.00 9.20
El 6.90 7.00 7.10

e 0.80

03 035 0.4
bl 031 037 0.43

c - 0.127 -

L 0.43 - 0.71
L1 0.90 1.00 1.10
R 0.1 - 0.25

RI 0.1 - -

0’ 0’ - 10°

Y& ¢ T NOTES:

GATE PLANE . . .
T 1. All dimensions are in mm

0’ . < 2. Dim D1 AND E1 does not include plastic
> flash.
ol 1 e Flash:Plastic residual around body edge after
de junk/singulation
3. Dim b does not include dambar protrusion/
< bl > intrusion.
|<—b>| 4. Plating thickness 0.05~0.015 mm.
\ﬁ\\\C\\\\\
\V//éé/mm PLATING
TN
N\ N
SNONN NN NN
BASE METAL
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SOP-32 H 3 R~ K]

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

D (20.98mm)

JAAAARAARAAARE =

>

[l

ﬁEEIEIEIEIEI'Ii@ﬁEHHH =

1.27mm

COMMON DIMENSIONS
(UNITS OF MEASURE = MILLMETER)
SYMBOL | MIN | NOM | MAX
A 2465 | 2515 | 2.565
B N R Al 0.100 | 0.150 | 0.200
“ b > A2 2.100 | 2.300 | 2.500
SSSSSSSN b 0356 | 0.406 | 0.456
i \/ WITH PLATING bl 0.366 0.426 0.486
TN é/ c - 0.254 -
NSESAEAKN D 2088 | 2098 | 21.08
R 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 [ LI 1303 | 1.403 | 1.503
EEE L2 ; 0.274 ;
Shole R - 0.200 ]
R1 - 0.300 ;
@ 0° - 100
z ; 0.745 -
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SOP-28 3245 ] ~f &

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

D (17.95mm)

IAHARAARAAARRR

1.27mm

bl

»
!

A

[ —
SSSSSSS

C i//// /ég/wmi LG

NONN N N NN

BASE METAL

+RR1 F%

ﬁf L

\ 4

—J A

A
A4

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 $}2%: R~ [
28-Pin Plastic Dual-In-line Package (SKDIP-28)
Dimensions in Inches and Millmeters

P D (1390mil) =
rnammasnansmng . —
sl D O O - E
v v
AR R R IR PR IR IR PR L G ~ Y
3 ' COMMON DIMENSIONS
v AA N (UNITS OF MEASURE = INCH)
L X SYMBOL | MIN | NOM | MAX
¢ b A - - 0.210
100mil bl Al 0.015 _ _
A2 0.125 | 0.130 | 0.135
b - 0.018 -
bl - 0.060 -
D 1.385 1.390 1.40
E - 0.310 -
El 0.283 0.288 0.293
e - 0.100 -
L 0.115 | 0.130 | 0.150
0° 0 7 15
eA 0.330 0.350 0.370

UNIT: INCH  linch = 1000mil
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SOP-20 3245 ] ~f &

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

D (12.7mm)

HAAAAAAAAE S

>

[l

Z%EI Hd Elélﬂjeilﬂ H =

1.27mm

COMMON DIMENSIONS

(UNITS OF MEASURE = MILLMETER)

SYMBOL | MIN | NOM | MAX
A 2465 | 2.515 | 2.565
Al 0.100 | 0.150 | 0.200
A2 2.100 | 2.300 | 2.500
bl 0366 | 0.426 | 0.486
- - > b 0356 | 0406 | 0.456
A MNANMRNNNN \ c 0.234 - 0.274
\// // WITH PLATING cl 0224 | 0254 | 0274
TN /éé/ D 12.500 | 12.700 | 12.900
VINGEEEEEEN E 10206 | 10.306 | 10.406
El 7450 | 7.500 | 7.550
BASE METAL e 1.270

N L 0.800 | 0.864 | 0.900
" % L1 1303 | 1403 | 1503

V[ L2 = 027 | -

EERE R - 0.300 -

> RI - 0.200 -

e @ 0° - 10°
z - 0.660 -

26



STC12C5620AD £ 41 5 HLIEES

PDIP-20 35 R~ &
20-Pin Plastic Dual Inline Package (PDIP-20)
Dimensions in Inches

‘ D (1026mil) =
B g C )
rmmnmamonn ==
vl D -®- . 3
Y E \
AT i <
—»] S 0.120 j—

. : COMMON DIMENSIONS
A [ (UNITS OF MEASURE = INCH)
_VT{ — SYMBOL | MIN | NOM | MAX
A - - 0.175
100mil bl Al 0.015 - -
A2 0125 | 0.13 | 0.135
b 0.016 | 0.018 | 0.020
bl 0.058 | 0.060 | 0.064
C 0.008 | 0.010 | o0.11
D 1012 | 1.026 | 1.040
E 0290 | 0300 | 0310
El 0245 | 0.250 | 0.255
e 0.090 | 0.100 | 0.110
0.120 | 0.130 | 0.140
0" 0 ] 15
eA 0355 | 0355 | 0.375
S - - 0.075

UNIT: INCH 1 inch = 1000 mil
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1.9 STC12C5620AD & 51| 5 B #6522 #A 0|

STClg XX 26_ XX xXx -- 35 x - XXXX XX

| B %

432, 28, 20

| RPN,
4 PDIP, SOP, LQFP
— TERETEE:
I: Tk, -40°C ~85C
C: g, 0°C ~70°C

ARSI
35 ARSI AT E#|35MHz

———— fHADTH A/ DEHTIRE
TEADTHE - JoA/DEEH T RE

REFP A AR,

30/230K 74T,  28Z28K T, 24/224K Y,
20/220K 75, 162 16KF 11, 122 12K,
08/Z8KFH, 044K F7.

RAM/Z768°771i, PCA/PWM/Z4H%

TAEH S
C : 5.5V~3.5V
LE: 2.2V~3.6V

STC 1T 8051, [FFERTAEMRE, & m8051 HI8~121%%
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1.10 8MNBEEHNEF2RE—5HES (IDS)

STCH T —1RSTC12C5620AD R 41 & — /N5 Fr (L ) I 4B 2L AT AxBRE — & 43 UF 5 14 (ID
5), A AR ANl b R R A EIRAM BT MF TH - F7H 3ES:7/ BT (K8 SR SR B B Fr
HLEME— B E 569 (IDS) , M« MOV @Ri” #843REH. W3 7 75 2 1) 4 Bk — 1D 533k
TR E RIS, U PR 2 AN A B I QR PR R TR
B, SRR MR, B LS S EMR T, St it A Bkl — D5 T .

//ENFBID S HICHE & %187

/% ——— STCI2C5201AD FRAF 5 ML, FAESLELE & L F #iEF */
/% == REIRFEFFIESTC-ISP Ver 3.0A.PCBH F#ugmfe T H EkiEd —————— */
[E = WA P A AR, W AERR T TR A A U STCI B R R -/

/F === WIRBLE S E G RN, W TE SR A T STCIH Rl KRR T — */
#include<reg51.h>
#include<intrins.h>
sfr ISP_CONTR

0xE7;

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();

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

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

{
i=*idata_point;
send UART(i);
idata_point++;
H
while(1);
H
void serial_port _initial()
{
SCON = 0x50;
TMOD = 0x21;
TH1 = RELOAD_COUNT;
TL1 = RELOAD_COUNT;
TR1 = 1;
ES = 1;
EA = 1;
H
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

11BN RO B WLIT 46 AR
R TR IE B AR RN B AL L IR T
R TR IE B AR R B AL IR T

//0101,0000 8H7 AT AF KR, ToAT AL IR AL
//0011,0001 4 & T 251 4847 [ 5l 8 3 - H s
/1HE ER A5 1 E S AR

/IFF ) A% 1
/SRR R I
/ST

115 £ 1 HR T
I R R 3% TR R T SR AR

HEERE R TE R
/17 % H A 52 S i SR AR A5
/1S I v
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if(k==Self Define ISP_Download Command) A= A
{
delay(); JZEFF1Ab 5k 208 T
delay(); JZEF1Ab k208 T
soft_reset to ISP_Monitor(); IR E AL B BRSSP R 4% X
iend_UART(k);
}
else
{
TI = 0;
}

void soft reset to ISP Monitor(void)

{
ISP CONTR = 0x60; //0110,0000 & A7 £ RAISP I X
}
void delay(void)
{
unsigned intj = 0;
unsigned intg = 0;
for(j=0;j<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; /TRSEMCU 6 TAEFR 7R )T
delay();
MCU Start Led = 1; IIHERMCUTF 4R TAEFR 7R AT
delay();
MCU_Start Led = 0; ITRSEMCUTF 6 TAEFE 7R )T
}
}

31



STC12C5620AD £ 51l ¥ HL4E B
F2E I, EBREREANEN
2.1 STC12C5620AD &% B FHL AV AT 4

2.1.1 STC12C5620AD A% /L AER/FMER TERTh AT IE

STC12C5620AD R 5 ITHIS05 18 FHl, RGN fh 31458051,

STC12C5620AD R 51 5. i WA /NI BRE: P9 ER/CHR 37 I A1 A1 dl AR 8. BLSTC12C
5616AD, STC12C5620AD, STC12C5624AD, STC12C5628AD, STC12C5630ADZE R 2 H | AR v FiC B 2 18
R AN SR AR B B, TISTC12C5604AD, STC12C5608AD, STC12C5612ADEE TR 2 T kR v fic B 2 {d

S N IR/CIR Y 28, A RSTC12C5630ADH 5 41, HoAh 7Y 5 (I R/CHE 355 B S Fl 758 5 44

I AP ZESTC-TSPYR TR S R AT 1%, STC12C5630ADE Fr ML H B A FH 413 s AR Bk I b . 385 Fr N S5 1
R/CHR 48, 5VEL B WL I T AR & SMHz~6.9MHz, AW & 5 B IAR L, PIEFR/CHR T 22 (14
RO R I, o EHE RS, BN ER/CHE g8 Rl T 5 i B SR BOR AU 3 A

TEXTSTC12C5620AD 251 5 Fr WLt AT ISP R 8 F P 2SR, AT UIEIET k%

R A Bl Ja I BRSNS d A B
XEETRHSEH PG, 5, FA R 0E AL TAER B 1A 2 N ER/CHR Z 4
e AN SRR 3 )5 72 AR I s BE A 4 7 (BEEXTAL/XTAL2E B L), v DLE #: MXTAL1
JiEgR N AR Bl XTAL2BEIR 25 . FH 7 LU A0 b 2045 Ak sl B 5 7 LA W] BA A .

0 S LB AL B AR AR B P AR O B R L, R s [l PN SRR/ CHR ¥ A AR,
T 75 45 B P WLAMEE S AR B &, FEXTSTC12C5620AD & 41 ¥ 5 HLBEATISP T 3% FH 7 A2 e i 7E
Wirp a4

Stepl /LR Select MCU Type JRFFEEFEIE
MCU Type AP Memory Range

[5TC1205620AD - o000 - 4FFF

Step2/HEWR2: Open File J 3THI{T CIFEEIMFAEIHEND)
gt (HEX) $5Le0
b [V IRTHEEEED AR |

i v THIHRIEGER T EEPROM 37HF |
Step3/FWS: Select COM Fort, Max BaudWREBRITO, BliEE
com: fcomr v | o BEEE: (115200 v || R RA A S E R

= orve~ NI s s 0 7| | 1 misR/ciR g
BRI SR EEEENERTEEE - BEREE: 2w S

Stepd/ R4 IREAEHETA AN RENER |

T4 Beh SR ERE A " FEPRCiESEE v AhERSRIFThEE

TS BEhPL 0P 1 & STHEE C ZF0/0Am THER TR PR ERIE,

e e . e B 2 LA 2

ATl S SRR ST @ ol A R L A
EEE 0 TN EREEEE ErE s 05 3 Fr LA 2 BB I T AE
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2.1.2 B3R DS 1785

R ISR GG, RIRTI B EAT 204t R I b 43 S04 1) B A7 5 CLK_ DIV R] AT I
BROTH, AT B MLAE B AR R AR

I B 43 327 47 22 CLK. DIV 1 5 LU R :

SFR Name | SFR Address | bit B7 B6 B5 B4 B3 B2 Bl BO
CLK DIV C7H name - - - - - CLKS2 | CLKS1 | CLKSO
CLKS2 |CLKS1| CLKSO |44l J5 CPUR SEBR TAER £
0 0 0 |HFES AR b B P S R/CHIR 3 B
0 1 (A1 b R B e 3l N S R/CHR P B ) /12
0 1 0 (NGB St AR I b 5 SR/ CHIR B 6 ) /4
0 1 1 (A1 it R B Bl P S R/CHR ¥ B ) /8
1 0 0 (HIMER AR B o B P R/ CHiR S B8 8) / 16
1 0 1 (HIE b AR I B B P SR/ CHiR S B 8) /32
1 1 0 (HIMER it AR B o B P SR/ CHiR 37 B8 ) /64
1 1 1 (HIER b A B 5% P SR/ CHR I 8) /128
' ANy B 000
| |
| N |
|
| |
011 3
PIBRICIR I E AT HSYSclk
A Ak 5k —>I e 100 €W E TN E)
| |
| |
| |
CLKS2,CLKS1,CLKS0

Bl
STC12C5620AD F 41 5 AL AT DATE 25 PR ZCIR 20 A AE,  t0] DAAE IE 3 AR 44
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2.1.3 WA ENIE B R LA ERR/CHR S SR (P ERRT oM R)

STCHHT—FRSTC12C5620AD R 51 51 HILER 1 0] LAAE F A% Ge iy S £ ok, 3k ] DU B
HRR/CHIR 75 7 I st (PN B ) . SR e 38 10 7 L AR AE N FIR/CHiR ¥ 2890038 (PN SIS B2 )
] P $ AR i R o X XTAL1/XTAL2YF 25 . H i T4 P4 3 B b I 22 5K, BT DAAE S Bef
7RI BE A AT IEAE S L A UEH WER/CR R . 75 IR P I, 34T
AT DL I N S RAM BT (FCH, FDH, FEH, FFHIESEPUAN B 50) MR SR 3R B AL b ) i
P FR/CHR 3 2 % (P e ) o ] DLd I 132 U N B RAMER JG (F8H,F9H,FAH,FBH %
SEPUAS L TT) BOAE SR IREUH F 855 — YA P B R/CHR 3% 25 i Bh R 2R Fe e AT (P 50 B b 47
), HH “MOV - @Ri” 154 KizHL.

/ /%A ERR/CIF B BRI CTE 5 2 5 17

/% ——  STCI12C5201AD ZRF ML, BAESEELE & LR #FERF */
/% ——— KRR AESTC-ISP Ver 3.0A.PCBf) F#gmfeE L A iy —————— */

/# === AREAERL T AT R ZAR T, EEERR T AT T STCI BRI - +/
/# === AR S G FZAR T, VEE SO E AT T STCI BB R - %/
#include<reg51.h>
#include<intrins.h>

sfr ISP CONTR = 0xE7;

sbit MCU_Start Led = PI1"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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1
1
1

}

serial port_initial();
display MCU_Start Led();
send UART(0x34);
send UART(0xa7);

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

{
i=*idata_point;
send UART(i);
idata_point++;

H

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)

{

}

void UART Interrupt Receive(void) interrupt 4

{

ES = 0;
TI = 0;
SBUF = i
while(TI ==0);
TI = 0;
ES = 1;

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

RI = 0;

k = SBUF;

/1R OHTUR 1k

1135 R I ZWE FROR B R MLIT 4 AR
175 DU IR R RO B LA IR AR
I7ER URGE R RO B LA IR R LAE

//0101,0000 847 AT AFHKFR , ToAT AL IR AL
//0011,0001 15 & TH R 25 1 0847 [ o 8 348 11 £ 2%
/BB N 251 H sh E A

/T RE S 231
110 ER 1 e B
11T i

119 5 1 HR I
I R R TE R T SR AR R

AR R TE IR
/175 % H R A T2 R i SR AR RS
/1S E I v
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if(k==Self Define ISP_Download Command) IR HE X T4
{
delay(); IRER; IR 20 T
delay(); IRER; IR 20 T
soft_reset to ISP_Monitor(); /R EAL B RGISP 5 X
H
send UART(k);
H
else
{
TI = 0;
H
b
void soft_reset to ISP Monitor(void)
{
ISP_CONTR = 0x60; //0110,0000 ¥ & A7 F| RAISP 75 X
H
void delay(void)
{
unsigned intj = 0;
unsigned intg = 0;
for(j=0;j<5;++)
{
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; /TRSEMCUTF 6 TAEFR 7R AT
delay();
MCU_Start Led = 1; IIHERMCUTF AR TAEFR 7R T
delay();
MCU_Start Led = 0; ITRSEMCUTF 6 TAEFR 7R AT
¥
¥
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2.1.4 T ZmIZRTEhia

STC12C5620AD £ 51| B WA 258 7] 2 B2 IS b - CLKOUTO/P1.0, CLKOUT1/P1.1
5l gm R B B A R R R T RE A7 2%«
AUXR : Auxiliary register

SFR Name | Address | bit B7 B6 BS5 B4 B3 B2 B1 BO
AUXR 8EH | name | TOx12 | T1x12 |UART_MOx6 | EADCI ESPI ELVDI -

WAKE CLKO :Clock output and Power-down Wakeup Control register
SFR Name |Address| bit B7 B6 BS B4 B3 | B2 Bl BO
WAKE CLKO| S8FH |name | PCAWAKEUP |RXD PIN IE|T1 _PIN IE|T0O PIN IE| - | - |[TICLKO|TOCLKO

Rk T 517 28 AUXR/WAKE_CLKO/BRTJCE = 7 1 :

sfr AUXR = 0x8E; / /R T B B A 28 AUXR [ 3t ik 75 1

sfr WAKE CLKO = 0x8F; / /Y IR R Th e 2547 28 WAKE _CLKOF ik 7 B
KRR T E 517 23 IRC_CLKO/INT CLKO/AUXRHMIC 48 = 7 9 -

AUXR EQU 8EH SRR T BE 2717 25 AUXR (g i 75 B

WAKE CLKO EQU 8FH ST IR R T BE 2547 2 WAKE  CLK O Hit i 75 B

Y] A FICLKOUTO/P1.0MICLKOUT1/P1. 1% iy i

CLKOUTO/P1.0FICLKOUT1/P1.1 (¥ i} by th 25 il tH WAKE_CLKO %7 A7 #% I TOCLK O o7 1
T1CLKON #% il . CLKOUTO % H i £ AT 26 pi 7 B #5042 i), CLKOUT 1A% H B 4 A7 5 £l 7 1
AL, AR 7 B % TR AR AE E i 2R 27 2 (80 A B AR B ) , AN B o VAR L 1Y
SE I 25 T, G A5 CPU i Sk 1.
EIN R R T RE P /7 %% . WAKE_CLKO (Mihik: 0x8F)
WAKE_CLKO :Clock output and Power-down Wakeup Control register (A~ 0] {37 T5-31k)

SFR Name |Address| bit B7 B6 B5 B4 B3 B2 Bl BO
WAK_E7CLKO 8FH name |[PCAWAKEUP|RXD_PIN_IE [ T1_PIN_IE [TO_PIN_IE - - TICLKO|TOCLKO

B7 - PCAWAKEUP: fEfHAENT, &5 RFPCA ETHE/ T B Wik i powerdown .
0: Z51EPCA EFHE/ T BEIE Wi EEpowerdown ;
1: FSUVFPCA_EFHIR/ T B i i powerdown o

B6 - RXD PIN IE: AT, fLYFP3.0(RXD) FFMHTERI, tHAEFERXDM:FEpowerdown.
0: Z511P3.0(RXD) FFE#ERI, 25 1ERXDMLEpowerdown ;
1: fYFP3.0RXD) NS ERI, 8 FRXDM:Epowerdown o
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B5-T1_PIN_IE: # AT, RVFTI/P3.SH T ETI Wb &, MAEI T B powerdown.
0: ZEIET1/P3SH T P E TR Wibs &, WS IET 1IN EEpowerdown ;
1: RWTUPSH T FIEETIHWARE, tARVFFTIE M powerdown .

B4 -TO PIN_IE: i rfifiizC N, FLVFTO/P3. 4N FEHT B TOH Brbr &, 1A {E TOMIM: B powerdown.
0: ZEIETO/P3.4 T FEHT ETO Wik &, AL IETOMIN: Epowerdown ;
1: ARVFTO/P3.AJK T FEHYETO Wikr &, 1 R VFTOMIME i powerdown .

Bl -TICLKO: &75 fVFP1.1/ADC NG & Jy5E i 2T 1 4d i 1 CLKOUTI
1: SRVPEPLBEIES B A 2 I 28 TN Eh e HCLKOUT, SRRt @ 88 T1 HAE T
PEAEREA2 (847 F BhE 2545 20) , CLKOUT i Hi B A %= T 13 Hi % /2
WRC/T=0, ERHE/ BTN N3 R Bt %, M-
T1TARE I TR U % AR = SYSclk / (256 - TH1 ) /2
T1TAETE12THE A )% H 452 = SYSclk /12 /(256 - TH1) /2
IRC/T=1, 88/t ES T U A B bk e A (P3.5/T1) i3
R BRAZ = (T1 Pin CLK) /(256 - TH1) /2
0: ANARVEHPL IR E N i 8 T 4 HH CLKOUTI
BO - TOCLKO: & 75 {0 i4-KP1.0/ADCOJIL B 4 5E I 2 TOF I £h g HE CLKOUTO
1: FVPRPLOMIAC B 2 e i 25 TOM B £ I CLKOUTO, BB %E I 28 T0 H LA
A2 (847 F B E AR ) , CLKOUTO% H I B iR = TORE 1% /2
WRC/T=0, EHT 52/ THHETO &0 3R R G a4, )
TOLAEAELT LI 4 i 45% = SYSclk / (256 - THO ) / 2
TOTAELE 12THL A (1% Hi A% = SYSclk / 12 / (256 - THO) / 2
WRC/T=1, EN 38/ THEa 0 X 43k i A (P3.4/To) 4, Ul
i I Bh % = (TO Pin CLK) / (256-THO0) / 2
0: ARVFKP1.OI & A e I 28 TOR I 4 HE CLKOUTO
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BRI RE A7 %% . AUXR (Mihik: 0x8E)
AUXR : Auxiliary register (R A7 5-41k)
SFR Name| Address | bit B7 B6 B5 B4 B3 B2 Bl BO
AUXR 8EH | name | TOx12 | T1x12 |[UART MOx6|EADCI| ESPI ELVDI

B7 - TOx12: &K #3058 FE #H147 o

0: &N 2R0E /28051 5 Fr Wl g B 2R B BE,  BI 125340

1: ERE0IE /28051 H Fy AL E i #8 I FE 11265, HIAS 734
B6 - T1x12: & 45 13 B 42 il 47

0: &35 1R B /28051 5 Fr Wl g B 2% IR BE, B 124340

1: ER 2% AT 8051 H ML I S5 FE 1265, BRIV 40.

WRUARTH O FTUE AR R AR, WHTIX1247 2 UART H L2 12TIR 21 T.

B5 - UART _MOx6: = IR0 185 5 3 B AT

0: UARTH CIRE RO B A2 A5 45805 1 B AL ER LTI B, BN 12404

1. UARTH: R RO 38 5 2 AL 45805 1 B Fr ML E 13 EE (K645, B2 43
STC12C5620AD Z 412 1T HI80S1 5 il AT HAEALS8051, UARTH NEN &R ME LS
80511
B4 - EADCI: A/DHH fo VAL,

0: 2%1-A/DAHY,

1: foéFA/DAIT .
B3 - ESPI: SPIF I so ¥ %47 .

0: Z%51ESPIHIHT;

1: SRYFSPIH K.
B2 - ELVDI: i Al i so Vi i iz

0: Z& AR A I HH BT 5

1: FRVRAREAS I A 8T
SVEAFTHL, 3. TVEL R AMEIE, SVERLAHL, 2. 4VEL R NMERE. UIBLVDI=1 (o AR Il AR )
D)4 7 A ARG H R H 18T

39



STC12C5620AD £ 41| 1 HLIEFS

/% AFEFFHEZNCLKOUTO/INT/T0/P3. 4, CLKOUT1/INT/T1/P3.5, CLKOUT2/P1. 0%t i 4~ A o/
/% IFBIRZE SYSclk = 18.432MHz, TO, T1, M7 e A 8 TAEAE 12T #ixks/
#include”reghl. h”

sfr WAKE CLKO = 0x8F;

sfr AUXR = O0x8E;

main ()
{
/% N SFR WAKE CLKO (Hihik: 0x8F)
B7 — PCAWAKEUP : #a¥F PCA LFH#F / TEEEHWr MefiE powerdown.
B6 — RXD PIN IE: 1, 7% RxD/P3.0(&kRxD/P1.6) FF&H#YERI, tHAEMERxDIAIMEE powerdown,
B5 = TL_PIN_IE : 1, fo¥F T1/P3. 5 FRFIFETIHEikrE, WAefETIUEMEE powerdown.,
B4 - TO_PIN IE : 1, fuiF TO/P3. A N FEHTETOFWibRE, WMAEETOMIMEE powerdown.
B3 - N/A
B2 - N/A:
Bl - TICLKO :
1, A% PL1 H T1(P3.5) IRt fkrd, FrHETEiiig = 1/2 T1 @
Tl TAEALT B p% A% CLKOUT1 =( SYSelk / 2 ) / ( 256 — THL )
T1 TAEFEL2T #ExCF 4 A ZECLKOUTL =( SYSelk / 2 ) / 12 / ( 256 — THL )
0, ANARVFFPL 1% T1(P3.5) % hknd
BO — TOCLKO :
1, FUUFPL. OfEifarHE TO(P3. 4) Vi ik, HrHETEPAR = 1/2 TO Wi %
TO TAEZELT BRI % H 4 ZECLKOUTO =( SYSclk / 2 ) / ( 256 — THO )
TO TAEFEL2T BExCI 1% A5 ZECLKOUTO =( SYSelk / 2 ) / 12 / ( 256 — THO )
0, ANRVFPL O TO(P3. 4) i H Bk

*/

// AUXR = 0xCO; //1T Kt
WAKE_CLKO = (WAKE CLKO|0x03);  //fa¥rT0, T1
TMOD = 0x22; //T0, T1 TAEfERR2, 8 A E )\ Has
TLO = OxFF;
THO = OxFF;
TRO = 1; //TBENTOTF UGB AR, X R G Bhidk AT 40 Stk HY
TH1 = OxFE;
TL1 = OxFE;
TR1 = 1; //BENTIF UG TAE, X RS 2047 25 ik
while (1) ;
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2.2 STC12C5620AD AR5 HE KA A BIER

STC12C5620AD #4151 5 AL AT LAz A7 304 AR A DARRARZOAE, BA15r 2. TR,
MR RN B e A 2. 1B TAEREE0 R, STC12C5620AD & 41 ¥ Fr AL A LAY T FE 2. 7TmA ~
TmA, T AR R T RS A T R <0.1uA, A5 AR R B LA ThEE 2 <1.8mA.

R A X FH B 23 91 8 CLK DIV ], 1 25 PRASE 2RI 4 82 5 () gk N H R 428 1) 27 A
PCONHIAH N AL H] . PCONBFA7 88 & XU -

PCON (Power Control Register) (/1] {75-1F)
SFR name | Address bit B7 B6 BS5 B4 B3 B2 Bl BO
PCON 87H name | SMOD | SMODO | LVDF | POF GF1 GFO PD IDL

LVDF : iR HAS IR A7, [] IS4 2 (R HoAS: 0 o W5 SR bm 6 4z
RN TAE R Ve R TAREATI (T, A A ZhE L, SRR o 2 75
VTR BIAE A HS AR s S Ve /Il TR B A I T THE H I, ANE AT ¥ SE VIR AR
T, EOLESE BN L. AL B AEEO, TEOMS, WP AR B RV e 4R SK TR E
R IR R, AL XA E B E L.

POF: EHEMAREA, BANUEHE)E, ERRMAREL L, AR .

SKPRN . EA R BB GREE , ERINTEM M AN ELE S AR EAL, RN

AT VR, B RO EE MR A, T8 a0 T 7k

TERIUE AR A, T POF=0, i
POF/PCON 4275 A1

\4

k]

: ST RN,
LR RE L

P S L,

4@T@° S H A S o7
A R R
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PD : #HE 1K, HEAPower Downtbizt, R HHAMS o W H T~ fith & BT R fid % e B2, 33k O\ 3
RSN, B AM AR, T ERERCPU. SR8 AT DEThREHEIE TR, A
HMER R IWTARSE TAE . nPRECPUM B F AR s B () 457 I . INTO/P3.2, INT1/P3.3, ECI/
TO/P3.4, PWM1/PCA1/T1/P3.5, RxD/P3.0, PWMO/PCA0/P3.7, PWM2/PCA2/P2.0, PWM3/
PCA3/P2.4, B IEHIE, B D)FE<0.1uA

IDL : REJLEL, BEAIDLESGE CER) . BRRFALCPURLI B, CPUANAATIR 4T, Rk

RERBIFAT PT4RSE TAR, WTHHSMER I, eI S P T, (IR ASH o I S2 A/ DG # A i o (1)
AT — AT AR . ADRECPUM A PR 2K (IDLE AR 30) Wi ) 08 o A

INTO/P3.2, INT1/P3.3, TO/P3.4,T1/P3.5, RxD/P3.0,

PN 38 E I 28 TimerO, Timer 1t AT LUK B F WL 25 PR AR Qe i,

B AT ORI (UART) 9 0] DK B R B 25 PRRE 2 nd i
GF1,GF0 : P/ NMEH TAEbREAL, o] UEEA A

SMOD, SMODO: SHjE#EHITRK, SHEOFxR, EIAMENA.
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2.2.1 RIREX

IS B A8 T LUK 2R BRI B (A0 ity AR IS B B P J5OR/ CHIR 3 6 ) AT 20 00, AT P A1 T A
BRI, FERIhAE, FE(REML.

I B 43 327 47 22 CLK. DIV 1 5 LU R :

SFR Name | SFR Address | bit B7 B6 B5 B4 B3 B2 Bl BO
CLK DIV C7H name - - - - - CLKS2 | CLKS1 | CLKSO
CLKS2 |CLKS1| CLKSO |44l J5 CPUR SEBR TAER £
0 0 0 |HFES AR b B P S R/CHIR 3 B
0 1 (A1 b R B e 3l N S R/CHR P B ) /12
0 1 0 (NGB St AR I b 5 SR/ CHIR B 6 ) /4
0 1 1 (A1 it R B Bl P S R/CHR ¥ B ) /8
1 0 0 (HIMER AR B o B P R/ CHiR S B8 8) / 16
1 0 1 (HIE b AR I B B P SR/ CHiR S B 8) /32
1 1 0 (HIMER it AR B o B P SR/ CHiR 37 B8 ) /64
1 1 1 (HIER b A B 5% P SR/ CHR I 8) /128
' ANy B 000
| |
| N |
|
| |
011 3
PIBRICIR I E AT HSYSclk
A Ak 5k —>I e 100 €W E TN E)
| |
| |
| |
CLKS2,CLKS1,CLKS0

GNEEET A
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2.2.2 FHER

W IDL/PCON.OE N1, A HUK#ENIDLE (25 H) #X. fEZ BT, {XCPUTLH ##1% 1k
TAE, EREAEETE . SAEBIEERI R, SRS, A/DEH. BT 0% EREBT. MET]
FAES R T RS TR THEASH —“IDLE "#%X{7: IDLE WDT(WDT_CONTR.3).
HIDLE WDTH#i & B A1, FHi1MeEnf 83 “SwHsE” i+ BE® T/E. 4
IDLE WDTHL#EE <070, B IMERZRE “SHBEA” WA THE, BEIETAE. 722 W
T, RAM. HEFIREN(SP). FRIFITEER(PO). FEITIREF(PSW). BINEFH(A)E T (728 48R KR
JRAE G . VO fRFFE BN S RIS — 2 2 RS . SN B WL BT o
&R IE R IE1T (BRCPULK B A TAESR) o ATA— /N4 0, eATTER AT LK B A AL e
B, AP S, CPURMSEHATI NS N RIER T —%E2.

A WA T DLOE 2 A, AT — AN e T 7= A 2 51 R IDL/PCON. O A 475 5%
MR R, B MR SRR kR SNERSTEIE A7, HEAM PR, 4
B X Fhdr i AL G| R A A 15 5 VR 75 R FR24A B Bom b 10us, A R E AL,
FRIERSTS B, SR E N, B MU FE 7 0000HAL H- 46 1E# T4 .

2.2.3 BRI/ IEPIEN

¥ PD/PCON.1E N1, B HLKHEANPower Down (BEHE) M, it {Epa=, B
AN ARG, WNEESEIE, BT sE, CPU, ER 2. &I M. A/DiE., BT 0%
I TAE, AN AR S TAE . 0 S TSI H a0 T = A2 R T, DRG0 L 6 T 44k
S TAE, BT IETAE. EANHEENSE, PrETV0I0. SFRs (R IR 2r 47 2% ) 4EFr itk N
R TR AR — ZI IR S AR,

A CPUM 4 F AR 2 e i [ 41 645 T . INTO/P3.2, INT1/P3.3, EC/TO/P3.4, PWM1/PCA1/
T1/P3.5, RxD/P3.0, PWMO/PCAO/P3.7, PWM2/PCA2/P2.0, PWM3/PCA3/P2.4.

AN, AN E AT HEMCU M P B AR 2 FR M R, A7 M JS FOMC U D A2 /7 R 000 OHAL FF
AIEH TAF.

L R GETCA MR W IEORE S AL F A O RIS, T ) LR R R I A e P AR

(71/0 &—%—N _Y_I 1 DX INTx

' Cl 5MQ
%1/ 0% 78 H /g/a Rl <=—— iz mstih
L7 B BT Ak A =

Pl 78 H /O M g Jelic B o HES /58 R0 E A, RS S A it Re A CL T,
76 B P WLEE N B 5 BT, I 78 /O R, b T L R E i L LR 145 % g FR A C LK
Ho 4 HZCLET HA RN T0. 8V, AMEB A WrINTx 2= A4 — A>T B v W, AT E B 5
Fr L g AR e
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2.2.4 HIMNERAPETOMRER IR B AR RN AZ Fr (CREF AL 4RAZE )

1. CiEFF

/3 A0 A T O nsi i it HL A QK 7R (9 AR */
/% - JHIRSTC 1T A5 AL A1 F v W Ondi i i p S =X */
PN R B e b BAE SR T G H AR */
PETERE P h B S B AT T STCR Bk R 7 */
/* */
#include "reg51.h"
#include "intrins.h"
//External interruptO service routine
void exint0() interrupt 0 //interrupt O (location at 0003H)
{
}
void main()
{
ITO=1; //set INTO int type (1:Falling 0:Low level)
EX0=1; //enable INTO interrupt
EA=1; //open global interrupt switch
while (1)
{
INTO=1; //ready read INTO port
while ('INTO); //check INTO
_nop_();
_nop_();
PCON = 0x02; //IMCU power down
_nop_();
_nop_();
Pl++;
}
}
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2. SLeRIERF

/*ER A A B O Rt it FEL AR PR s 91 R */
/* */
/¥ - FZRSTC 1T ZF L F5 Ly ShE r T onde et rEL AR 5 */
AN REEAERE P o A BAE SC B T 5] AR */
PELERE A B OCE A ENIE ] T STCIBURL AR P */

/* */

;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

;interrupt 0 (location at 0003H)

;initial SP

;set INTO int 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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2.2.5 HIMERA BT MR ER I B AR SRR AZ Fr (CREF AL 4RAZE )

1. C#EFF

/% EH A F b L B g A U s RS */
/¥ */
/¥ - HZRSTC 1T ZF AL A o B 1 g i gt L A 2K */
PRUR R EAERE o A B S R 5] AR */
PEAERE R R BOCE AP AEA] TSTCHIBERE AR */

/¥ *

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

//External interruptQ service routine

void exint1() interrupt 2

{
}
void main()
{
IT1=1,
EX1=1;
EA=1;
while (1)
{
INTL=1;
while (IINT1);
_nop_();
_nop_();
PCON = 0x02;
_nop_();
_nop_();
Pl++;
H
H

//interrupt 2 (location at 0013H)

//set INT1 int type (1:Falling 0:Low level)
//enable INT1 interrupt
//open global interrupt switch

//ready read INT1 port
//check INT1

//IMCU power down
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2. LRI

/% B AN A T g i e AR s R */

/¥ */

/¥ -~ JZRSTC 1T ZRF10 5L ATL R A5 A W7 1 i et FE AR 5 */

LU B RE P A AR S P 5 SRR */
PELERE R B EE R B A T STCRY Wk X FE */

/¥ */

;interrupt vector table

ORG 0000H
LIMP  MAIN
ORG 0013H

LIMP  EXINTI1

ORG 0100H
MAIN:
MOV  SP#7FH
SETB IT1
SETB  EX1
SETB EA
LOOP:
SETB INT1
INB INT1, §
NOP
NOP
MOV  PCON, #02H
NOP
NOP
CPL P1.0
SIMP  LOOP

;External interrupt] service routine

EXINTI:
RETI

END

sinterrupt 2 (location at 0013H)

;initial SP

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

;open global interrupt switch

;ready read INT1 port
;check INT1

;MCU power down
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2.2.6 HHERTEROMAEIR AR AR FZF (CREFFLCHRIZRF)
1. CiZFr

/4 H 5 I 2t O P ot LS S FR) 75 81 R */
/* */
J¥ == FZRSTC 1T FF1H R AL E 5 I 2 ORsie e FELAGE 5 */
PURFREAERE v i B ST 5] 2 AR */
PEAERE R B E AP E MR T STCI BERE AR */

/* */

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

sfr WAKE CLKO = 0x8f;

//External interruptQ service routine

void t0int() interrupt 1 //interrupt 1 (location at 000BH)
{
H
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 (!T0); //check TO
_nop_();
_nop_();
PCON = 0x02; //IMCU power down
_nop_();
_nop_();
Pl++;
H
b
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2. CHRIER

/% T I O N [ ot B S P s 491 7 */

/% */

/¥ - JH7RSTC 1T FF ML EH 58 I 5 Onfl it i 52 2 */

(NS EALERR Y A A B S E R g AR Y */

P AERR T R B EE R RS A T STCR Bk A2 Y */

/* %/
EQU  8FH

WAKE_CLKO

]

;interrupt vector table

ORG 0000H
LIMP  MAIN
ORG 000BH
LIMP  TOINT
ORG 0100H
MAIN:
MOV  SP#7FH
MOV  WAKE_CLKO,
SETB  ETO
SETB EA
LOOP:
SETB  TO
INB TO, $
NOP
NOP
MOV  PCON, #02H
NOP
NOP
CPL P1.0
SIMP  LOOP

s

;TO interrupt service routine

TOINT:
RETI

END

#10H

;interrupt 1 (location at 000BH)

;initial SP

;enable TO falling edge wakeup MCU from power-down mode

;enable TO interrupt
;open global interrupt switch

;ready read TO port
;check TO

;MCU power down
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2.2.7 HER R IMEERBENXANRNIEF (CIEFFMILHIERF)

1. CiEFr

/T8 I i L IRt R S P s 491 */
/* */
/% - JH7RSTC 1T FRF B EH 58 I 5 1nge iR 52 2 */
[EUN S EAERR P A A B S R g AR Y */
VS AERR R B FE R BB T STCRY Bk A2 Y */

/* %/

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

sfr WAKE CLKO = 0x8f;

//External interruptO service routine

void tlint() interrupt 3

{
}
void main()
{
WAKE CLKO = 0x20;
ET1=1;
EA=1;
while (1)
{
T1=1;
while (IT1);
_nop_();
_nop_();
PCON = 0x02;
_nop_();
_nop_();
Pl++;
}
}

//interrupt 3 (location at 001BH)

//lenable T1 falling edge wakeup MCU from power-down mode
//enable T1 interrupt
//open global interrupt switch

//ready read T1 port
/Icheck T1

//IMCU power down
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2. CHRIER

/4 H 5 I s 16 Pt LA ) s 81 R */
/* */
J¥ - FEZRSTC 1T F 51 H AL E 5 I % 10 e PR 5 */
PUR FREEAERE i B S 5] T ZAR */
PEERE BT EIER] 1 STCHIBURL KA P */

/* */

WAKE_CLKO EQU 8FH

s

;interrupt vector table

ORG 0000H
LIMP MAIN
ORG 001BH sinterrupt 3 (location at 001BH)

LIMP  TI1INT

ORG 0100H
MAIN:

MOV  SP#7FH ;initial SP

MOV  WAKE CLKO, #20H ;enable T1 falling edge wakeup MCU from power-down mode

SETB  ETI ;enable T1 interrupt

SETB EA ;open global interrupt switch
LOOP:

SETB TI1 ;ready read T1 port

INB TL1,$ ;check T1

NOP

NOP

MOV  PCON,#02H ;MCU power down

NOP

NOP

CPL P1.0

SIMP  LOOP

]

;T1 interrupt service routine

T1INT:
RETI

END
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2.2.8 HETORXDREIRE R IR IER (CEEFFLHRIER)

1. CiEFF

*/

/3 H1 ER AT T Rx DI i i FURE 5 ) s 91 R
/*

*/

/¥ - SEZRSTC 1T ZF1 L Fy AL RxDME i f51 AL A 5

*/

U SR EAERE Py A A T AR S T 5] AR
PELERE P A BOCE A ENIE ] 1 STCHBURL AR PP

*/
*/

/*

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

typedef unsigned char BYTE;
typedef unsigned int WORD;

/*Declare SFR associated with the PCA */
sfr WAKE CLKO = O0x8F;

void uart_isr() interrupt 4 using 1

{
if (RI)
{
RI=0;
}
¥
void main()
{
WAKE_CLKO = 0x40;
ES=1;
EA=1;
while (1)
{
RXD=1;
while ('RXD);
_nop_();
_nop_();
PCON = 0x02;
_nop_();
_nop_();
P2++;
}
}

*/

//lenable RXD falling edge wakeup MCU from power-down mode

//ready read RXD port
//check RXD

//IMCU power down
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2. LRI

/% FH R AT I RxDIM i fi rEASE (R s (9 R P */
/% */
/¥ - JZRSTC 1T ZR A1 5 F A1 FH Rx DM i 4t i 452 2 */
FUn SRR FR P A 7R S R 5 AR */

PELERE P OO E IR 1 STCRIBURL K AR PP

*/

/*

;/*Declare SFR associated with the PCA */

WAKE CLKO EQU 8FH
ORG 0000H
LIMP MAIN
ORG 0023H
UART ISR:
JBC RI, EXIT
EXIT:
RETI
ORG 0100H
MAIN:
MOV WAKE CLKO, #40H
SETB ES
SETB EA
LOOP:
SETB RXD
JNB RXD, $
NOP
NOP
MOV  PCON, #02H
NOP
NOP
CPL P1.0
SIMP  LOOP
END

*/

;clear RI flag

;enable RXD falling edge wakeup MCU

;from power-down mode

;ready read RXD port
;check RXD

;MCU power down
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2.2.9 HPCAMEZ R {E AN IEF (CIEFFCHmizHF)
1. Ci&F

/B PC AR i 4t FELASE X 1) 7 45142 */

/* */

/* - EZRSTC 1T R 57 HLEHPCARR B B s = */

P AR o A A S o 5| R R */

PEAERR PP i B R B ] T STCRI BB AR 5 */

/* */

#include "reg51.h"

#include "intrins.h"

typedef unsigned char BYTE,;

typedef unsigned int WORD;

/*Declare SFR associated with the PCA */

sbit EPCAI = IE"6;

sfr WAKE CLKO = 0x8F;

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"7; //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 CCAPMI1 = 0xDB; //PCA module-1 mode register

sfr CCAPIL = OxEB; //PCA module-1 capture register LOW
sfr CCAP1H = 0xFB; //PCA module-1 capture register HIGH
sfr CCAPM2 = 0xDC; //PCA module-2 mode register

sfr CCAP2L = O0xEC; //PCA module-2 capture register LOW
sfr CCAP2H = 0xFC; //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 = 0xFD; //PCA module-3 capture register HIGH
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sfr PCAPWMO = OxF2;
sfr PCAPWMI1 = O0xF3;
sfr PCAPWM2 = O0xF4;
sfr PCAPWM3 = O0xF5;
sbit PCA _LED = PI"0;
sbit CEXO0 = P377;

void PCA_isr() interrupt 7 using 1
{

CCF0 =0;

PCA_LED =!PCA_LED;
H

void main()

{
CCON = 0;

CL=0;
CH=0;
CMOD = 0x00;

CCAPMO = 0x11;
// CCAPMO = 0x21;

/1 CCAPMO = 0x31;

WAKE_CLKO = 0x80;

CR=1;
EPCAI= 1;
EA=1;

while (1)

{
CEX0 = 1;
while (ICEX0);
_nop_();
_nop_();
PCON = 0x02;
_nop_();

_nop_();
P2++;

//PCA test LED

//Clear interrupt flag
//toggle the test pin while CEXO0(P3.7) have a falling edge

//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 negative tigger on CEX0(P3.7)
//and enable PCA interrupt

//PCA module-0 capture by a rising edge on CEX0(P3.7)
//and enable PCA interrupt

//PCA module-0 capture by a transition (falling/rising edge)
//on CEXO0(P3.7) and enable PCA interrupt

//lenable PCA falling/raising edge wakeup MCU
//from power-down mode
//PCA timer start run

//ready read CEXO port
//check CEX0

//IMCU power down

56



STC12C5620AD £ 41 5 HLIEES

2. LRI

/* HIPCAM R 451 A B3 ) s B */
/* */
/% - FIRSTC 1T 5155 HL oI PCARM B e HAR 5 */
/U SRR PP A BAE S = b 5| AR */
PR PP s R WIE ] 1 STCRI BB AR 5 *
/* */
;/*Declare SFR associated with the PCA */
EPCAI BIT 1IE.6
WAKE CLKO EQU 8FH
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 ODAH ;PCA module-0 mode register
CCAPOL EQU OEAH ;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
CCAPI1H EQU OFBH ;PCA module-1 capture register HIGH
CCAPM2 EQU O0DCH ;PCA module-2 mode register
CCAP2L EQU OECH ;PCA module-2 capture register LOW
CCAP2H EQU OFCH ;PCA module-2 capture register HIGH
CCAPM3 EQU ODDH ;PCA module-3 mode register
CCAP3L EQU OEDH ;PCA module-3 capture register LOW
CCAP3H EQU 0FDH ;PCA module-3 capture register HIGH
PCA LED BIT P1.1 ;PCA test LED
CEXO0 BIT P3.7

ORG 0000H

LIMP  MAIN
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ORG 0033H
PCA_ISR:
CLR CCFO0
CPL PCA_LED
RETI
ORG 0100H
MAIN:
MOV  CCON, #0
CLR A
MOV  CL, A
MOV  CH, A
MOV  CMOD, #00H
MOV CCAPMO.#11H
: MOV  CCAPMO#21H
: MOV  CCAPMO#31H
MOV  WAKE CLKO,
SETB CR
SETB EPCAI
SETB EA
LOOP:
SETB CEXO0
JNB CEX0, §
NOP
NOP
MOV PCON, #02H
NOP
NOP
CPL P1.0
SIMP LOOP
END

#80H

;Clear interrupt flag
;toggle the test pin while CEX0(P3.7) have a falling edge

;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(P3.7)
;and enable PCA interrupt

;PCA module-0 capture by a rising edge on CEXO0(P3.7)
;and enable PCA interrupt

;PCA module-0 capture by a transition (falling/rising edge)
;on CEXO0(P3.7) and enable PCA interrupt

;enable PCA falling/raising edge wakeup MCU

;from power-down mode
;PCA timer start run

;ready read CEXO port
;check CEXO0

;MCU power down
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2.3 841

STC12C5620AD &5 5 A (LA SRR A 77 AMHRSTHI IS AL, #4EA, EHREAN,
W EAS T A7, MAXS10% B B EL, I IMEAL

2.3.1 SMEBRSTS|BIE (L

RERRSTE | A7 32 S B [ R ST 3 B T — 5 5 FEE P A ks, AT S B8 P KL 52
Br . JERSTE fr 5 B 5 4 5 25/ 24N IR A T 10us J, B P WL HE N RO AS, JIRSTHE fr 5
TR EG T, 3 B HLGE O R A 36 AU 2 5 X /0000HAL FF 44 T 3 TAE

2.3.2 MBS

RPN FHREFEET RS, AR SERERTER, TELMBAILRGREN (R)E3)
2, fEGRI8051 A HLEH T-HfF oK S RF b Ihae, 7 AU AL SE B, SR i
R . ILSTCHTHE H: ()38 5 AU 805 AR & 7 ZLR G N T TAP. CONTRAFIR D) e 25 A7 4%, L 1 Utk
DiRe. AP R R )4 I TAP_CONTRAFIA VI R 75 47 i I AL SWBS/SWRSTHL AT LA & 4t
BT .

IAP_CONTR: ISP/IAP #Ziil| 2517 %%
SFR Name SFR Address | bit B7 B6 B5 B4 B3 B2 Bl BO
ISP_CONTR E7H name | ISPEN | SWBS [SWRST|CMD FAIL| - WT2 WTI1 WTO

ISPEN: ISP/IAPI)fg fOYFAT .
0: 2% 1-IAPE/ 5 /#FkData Flash/EEPROM;
1: RVFiE/ 5 /#EFRData Flash/EEPROM.
SWBS: Hfhi 8 M P B R X G 30(0), 82 MNISPREF X B 5h(1). B 5SWRSTHEZAL &
AT LASEIL
SWRST: 0: AEE(E; 1: PPAERGRFEAL, BEHINEE.
CMD FAIL: W15i% TISP/IAPHT4, JEXISP TRIGI%X46h/BOhfidt /& <, WA 1, 7 i &

s WP SRR 7 IX (AP X)) Bt A7 U045 B H 2 REFFR I X (AP TREAHAT IR —
MOV ISP_CONTR, #00100000B ;SWBS = 0 (i%&#FAPIX), SWRST = 1 (K& A7)

s MR G ISP I 78 17 X A AL DI B PR AR 7 X (APIX) AR HATAR 7
MOV ISP_CONTR, #00100000B ;SWBS = 0 (i%&#APIX), SWRST = 1(3KE A7) —
s W P SRR 7 X (APIX) B B AL I D14 31 R G ISP FE P X FF IR HAT IR 7 -]
MOV ISP_CONTR, #01100000B ;SWBS = 1 (#%&#£ISPIX), SWRST = 1 (% E 1)

s MRS ISP I #5157 X A AL I DI B R TSP 5 88 5 X TP a6 AT RE 7

MOV ISP CONTR, #01100000B ;SWBS = 1 (i£FISP[X), SWRST = 1(3KEAL) —~
KGN RABENRGEAL, FTENEFRIIRE A3 # 2 S A BWIIGE, VO awIihit
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233 FHEEN/IEEEN

YRS VCCIR T B B A/ s S AL BB A I T TR F R, T IR R A R
B MVCCHEFIE IEH BERT, WEiR32768/ M85, G/ BEEMAER.  HARE
BRI, AR/ R AL DR G A«

2.3.4 ARMRERMELL

STC12C5620AD R ¥ 5. HLA BAR B A I 2 A7, FF HEAM T THEHE E T i%E (fESTC-1SP%
FESAIER) o SRR BRI E A T B EREFEW T EFfs, (REEAHEER %
3.7VAI3.3V,

B | BT | BT | AEecikn | Szhige | s e >

HEEHEE EiRds. 1a8e 3.7v BT 3.3 BT
MCU Bphs T leme: AR wsE S BiuRE

BENMERET MaER L rR G i fidh & (s
LHRMBIRTEEEHBMEE " {ES & WO
Idle (EF ATSHAFI ARG 2L 2 (s
LB BENFEET [HaRtaIH i il 256

SR L P B R 42 o TR P R R B R BT R AR JE S B F PR AT 624V 2.0V
R | G TE | BTE | STcnR | Szm2e | se o

HEETHE EifRds. 7856 2.4y BT 207 LR
MCU BHpho T lemH: B ndns Bk E

BENRERET MR L ea a4 il > 2
LHRNB:IRTEEHBFEE 5 " YES (+ HO
Idle SRV IATERSMIERET RS LT & (s
LEBBNBENM ARSI HaRdH i 256

2 Y L IS, R CRIE B LIRS AR BRIk, T DR R B AL IR A 0 A e A il
SAIThRE: SRR AR R T IS R R RS, B HLE AL, I RAIE RS IEH TAE.

b B A JE AR RS bR &AL (LVDE/PCON.LS) &1, EHKMAEE (EEIZA A AL S
W BUGEERE, FER—KIEA RTINS, W, RIS TR A R
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5 MR A LVDA 5K 45 FR D e 25 A7 25 R

Reset

Mnemonic | Add Name B7 B6 BS5 B4 B3 B2 B1 BO Value
PCON |87H| PowerControl | SMOD | SMODO LVDF POF | GF1 | GFO | PD | IDL [0011,0000
IE |A8H| Interrupt Enable EA | EPCA LVD | EADC SPI | ES | ET1 | EX1 | ETO | EX0O |0000,0000
AUXR | 8EH| Auxiliary Register | TOx12 T1x12 |UART Mox6| EADCI | ESPI |ELVDI| - - 10000,00xx
P |BSH Ime“”&‘z“"“w - PPCA LVD | PADC SPI | PS | PTI | PX1 | PTO | PX0O |x000,0000
IPH  |B7H Imemgitgi“"my - PPCA LVDH| PADC SPIH | PSH |PTI1H|PX1H| PTOH | PXOH |x000,0000

PN ARG A WA 82 w45 ) SR VP AL & : EA/EPCA_LVD, ELVDI.
EPCA_LVDJ2&PC AR A il o B i) & o 7 o
VAL, WAL FT AT, BTG5 AR AR AR I A T 1
ELV DI LG H A P o 1 (1) BBk 58 VA
PR SR LA 0 A 52 F e BN SE 4% 7 . PPCA. LVDH/PPCA_LVD, 0/0,0/1,1/0,1/1,P4 %% K
RAEH
P IR S U A S B R Wi SR AR AL A2 ¢ LVDF, ZEHIRES

BRI AT A < () — LE 27 47 25 -
PCON : W% 25 A7 4% (AN PT AL TF-41k)
SFR name | Address bit B7 B6 BS5 B4 B3 B2 B1 BO
PCON 87H name [ SMOD [ SMODO | LVDF | POF GF1 | GFO PD IDL
LVDF : AR AR A7, [F]It 2 1 e A I v W7 SR b A7
W A AR R Ve e/l TR AT T i e, A B E L, S0 Al o b2 75 p
SV BIFE N ER TAF B ISV eI AR A I T IR f S I, ANE A IR 70 YRR S A I
W, ZALEE SN A E R R AE, 150/, WA TAEHEIEVec 4 8K TR E
RN RN SR A VA E S BN & D

IE : il o vF 27 A7 4% (AT A 3Hak)
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
1IE ASH name EA | EPCA LVD |EADC SPI| ES ETI1 EX1 ETO EXO0
EA: b o ir i,
EA=0, Brii 7 FrAr i) o i oK s
EA=1, JFCE W, (EEA T rEEA B CRIMAL RV HIAL .
EPCA_LVD : PCABLHL A IORIIE He A ) o W fo VF A7
EPCA LVD =0, 2% 1EPCAfEAME LA I 5
EPCA LVD =1, fCFPCARLHFIE AR A W
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AUXR : §iBhZF 174y CR A7 3-4k)

SFR name

Address

bit

B7

B6

BS

B4

B3 B2

B1

BO

AUXR

8EH

name

TO0x12

T1x12 |UART MOx6

EADCI

ESPI [ELVDI

ELVDI : I A 187 B 50 12F467
A ) AR AU T
ELVDI =1, fCYFICH A A .

L SR B VR s H B D0 5 0 LA AR R (R 4 A
1. HELVDIEL, AVHERHEAIA N, X0 W) s i hr .
2+ 4EPCA_LVDHE 1, FVFPCARSEH W7 K AT HAS I o W, 33 2 PCARLR o W7 R ARG AL B 11 252

ELVDI =0,

T EsIAL, BRI ANTIT, B i A AR AR I T 6
3. KEAEL, fTIFHR A HLE R WrHERIAL, B AT, R o™ A AR A AS I o W )

AR ARG 7 1 552 3 P S ) 437 11 s v 7 SR AR &2 LVDF
SVEAFTHL, 3.7V (£0.1) PAFREE, 3VELAHL, 2.4V (£ 0.1) PAFNEE,
GOELVDI=1 (R EFWD , WS =AM E P,

IPH : AR S il A A7 2% e (ANR] 0 - hik)

SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
IPH B7H name PPCA LVDH|PADC SPIH| PSH | PT1H |PX1H| PTOH | PXOH

IP: b e g gz il A7 2K (T AL k)

SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
IE BSH name PPCA LVD | PADC SPI| PS PT1 PX1 PTO PXO0

PPCA_LVDH, PPCA_LVD: PCAif;-:i;%EPLﬁMﬁEE%«WJ s WA S A A .
%PPCA_LVDH = 0 HPPCA_LVD = Off,
HPPCA_LVDH = 0HPPCA_LVD = 1},
24PPCA_LVDH = 1 HPPCA LVD = 0fff,
%PPCA_LVDH = 1 HPPCA_LVD = 1ff,

PCARRHL A WA A

PCARRHL A W A A I o B N SR (I A S 20 7 (2 9 220)
PCARGEH P I AL S A I Ry SR AR e 28 v B (PRS2 1)

b oA e S 4 T (R 2 442)
PCAREHL A W A A I o B o A s O S 20 1 T (2 213)
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2.3.5 MAXS810% A& i E B&
STCI12C5620AD R4 B NN BREE AL T MAXS10E FH BT g . ZHMAXS10E B A1 g 4E

STC-ISP%ife s i FLVF, W LA B A7 5K A 4200mSSEIR , R A7 A REHEER -

2.3.6 A JRAWDT)E L

ET R/ BEBRT/ MENREFEGTEENRGT, AT “REERFHL
T, ZFF4, MCU/CPURRFIMI K, SEHALGKNAI S T/E” , My &5 #E 1M, i
MCU/CPU ANTERIE F S 18] P9 4% 2R U7 W) & T 14, 5l AMCU/CPUAL T35 IR A, BT 1t &
FRIEMCU/CPUR AL, i R 48 HH MK R R AT 7 #8)F . STC12C5620AD R 415 LA

gt 7 AT I EE,

o NRFR T RE AF A7 45 WDT_CONTR:

WDT_CONTR: % [ 14)(Watch-Dog-Timer)# i 27 17 4%

il B LA G RIS PE BeTHAR AR A5 i / (it . DUk Thfe, A1

SFR name

Address

bit

B7 B6 BS B4

B3

B2

B1

BO

WDT CONTR

E1H

name |WDT FLAG| - | EN. WDT |CLR_WDT

IDLE_WDT

PS2

PS1

PSO

Symbol 5 Function 2 fig

WDT _FLAG :

EN_WDT:

CLR_WDT:

IDLE WDT :

PS2,PS1,PSO :

When WDT overflows,

Enable WDT bit. When set, WDT is started

A SCVRAL,

HEN L7, BIVAES.

this bit is set. It can be cleared by software.

B I AR AL, S N, A AR E L, W R O

WDT clear bit. If set, WDT will recount. Hardware will automatically clear this bit.
BTG COAL, BRI, BT VR SR8 R B 3hiE <0 "t .
When set, WDT is enabled in IDLE mode. When clear, WDT is disabled in IDLE

E 1 1#“IDLE “HiA7,

SOV AL, BTV BE SR AT

Pre-scale value of Watchdog timer is shown as the bellowed table:

AR ST A, R R FR

PS2

PS1

PSO

Pre-scale
T4

WDT overflow Time @20MHz

2

39.3 mS

4

78.6 mS

8

157.3 mS

16

314.6 mS

32

629.1 mS

64

1.25 S

128

258

el Bl E=1 k=2 N I Hen )l Ran)

el B =0 el Kol el Rell ol el

256

58

The WDT period is determined by the following equation & | ] Hi i 8] 115
A1 M3 H ] = (12 x Pre-scale x 32768) / Oscillator frequency

RN, B ER S “ R
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W8P 12MHz:
F 13 U TE] = (12 x Pre-scale x 32768) / 12000000 = Pre-scalex 393216 / 12000000

ps2 | PS1 | PSO P%g;%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| o 32 1.0485 S
1 | o0 | 1 64 2.0971 S
T | 1] o 128 41943 S
L |1 | 1 256 8.3886 S

WA 11.0592MHz:
| 103 H B ()= (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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EIVAMIRIERF, ESTCTHAMR LA U E RN

/x */
¥ e BORSTC IT RN T 11 ol B B8 Reemenn )
T ey R T T w
/¥ EAERE T A E L B B T STCRI R AR T - */

/x */

s AR FEFFAESTC-ISP Ver 4.86. PCBHI T e L H Rl i, #15%H LAEIRSAEPT A R SR
AT R 3 T E] = (12 * Pre_scale *32768)/Oscillator frequency

WDT_CONTR EQU  OEIH & 1A
WDT TIME_LED EQU  Pl5 DH P15 SR T I I TRl R 7R AT,
S A6 HE B T R E A 7 KT 5 AR IV AR A (1 B ] B 3R
WDT_FLAG_LED EQU P17
s FPL. THEHIE T I H E AL T, A s R A T = AL
Last WDT Time LED Status EQU 00H AR, fAE A T H TR FR R AT B — UCIRAS AL
s WDTE AL 1] (B FH 1 Oscillator frequency = 18.432MHz) :
;Pre_scale Word EQU  00111100B HO, FBhE T, B =32,  0.68S
Pre_scale Word EQU  00111101B B0, BRI, Wy sidi=64,  1.36S
:Pre_scale Word EQU  00111110B HO, BENE T, To =128,  2.72S
;Pre_scale Word EQU  00111111B HO, FENE T, B SiE=256, 5. 44S
ORG  0000H
AIMP  MAIN
ORG  0100H
MAIN:
MOV A, WDT_CONTR SRR TS NE T I E L
ANL A, #10000000B
INZ WDT Reset ;WDT_CONTR. 7 = 1, BHIMEAL BEEZIE S AR
:WDT_CONTR.7 =0, FEEL, %850, RAMBIC A A AR
SETB  Last WDT Time LED Status ; EREAL,
s HIGAAGE T3 H B T 4R 7R AT BPRAS A7 = 1
CLR  WDT TIME LED s R AL,  RURE T N R R R AT
MOV  WDT CONTR, #Pre scale Word A BE T
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WAITI:
SIMP  WAIT1 EAPATARE G FHD) . ERE T 03 H = AL
;WDT_CONTR.7 =1, &I M AL, #JH3), RAM Hu B, NELHTE
WDT Reset: VEIRSEAL, 88
CLR  WDT FLAG LED AT IMERL, SR TG B AR AT
JB Last WDT Time LED Status, Power Off WDT TIME_LED

N LVRRK AT, H052AH ST
RYEE TR A R ST 1 — VIR A B WDT_TIME_LED 4T,
A EIRSEARGIE K, B LR KAR R

CLR  WDT TIME LED s B RKE KA IR i 2 T VA B TR 7 kT

CPL  Last WDT Time LED Status DR T S TR 7R KT — DOIRAS LR
WAIT2:

SIMP  WAIT2 EARPATARE G FHD . ERE T 3 B = AL
Power Off WDT TIME_LED:

SETB  WDT TIME LED s B IRV IE KR TS I TR AR 7S AT

CPL Last WDT Time LED Status DG T R IS TR RS AT )b — UOIRES A B
WAIT3:

SIMP  WAIT3 AFRPATARIE S (L), AR T 1 = AL

END
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2.3.7 REHEMMRBEENEN

AR

e

WHE T IR AL

AL T WL AL FE 7 X 0000H AR T 4R A
7 PR

B HIRESETHIF | & RS0 WA 7 FE 7 X 0000HAN 46 B 21
A (R AT ITH PR
- . i X ISP CONTR %} . ~
f}?f\‘m 74 e - /2% /\é B I\ = 1
JRh B AL 23 ) 20175 G B EfﬁM%Fﬁ?&mmL%%E%ﬁﬁ
N AP
2L
I XTISP CONTRE | & RG M RGISPI 1512 7 X T iR AT 2
FERIENCOHT ALK |7, KA B SR ISP R A, &%
=X A SRR X AT SRR
IR . 2{F R G R GISP I FE X T WA Hh AT FE
KIEHEN | RgEdEE N
FIRA A zaﬁégﬁﬂm' o KRB A ISP F B TR, 2

LB R AT PR
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FIF HREFESIEIRIIGES 775 (SFRs)

STC12C5620AD R 7l #. | ML 1 72 5 A7 it 25 A1 50 95 A7 it 4 2 % B 2wk (1. STC-
12C5620AD R4 5. 5 WL T A F2 7 A fdi 2 #02 | b Flashfrfifigs, AREVS R AMEFE T A7 1 2% »
R A AN U A B8 (5 5 — EA FIRE 747 i 3 {5 5 —PSEN. STC12C5620AD R 515 LYY
A 7687 M BIEAZ 2%, JLAEVFLANIZ A L #70 AS Hhhk 22 18]« Y BERAM (2567 1) AT
P ERAM (51251) o [FFE, STC12C5620AD £ 51 5. HLAAS T DL 5] 726 41350 B 47 1 2%,
R A Ui 1) AR A s A7 it e 1 8 25 o

3.1 EFFhEES

TR A7 28 T AE U R . B MBS E . STC12C5620AD £ 41 5 HILIA 4 il
T 1K~30KF T [l Flashfe FE7EMi% 25 . STC12C5620AD £ 41 & Fl 5 8 WL AL Flash 724 5 1)
Mok N R AR

4FFFH Type Program Memory
STC12C/LE5604AD 0000H~0FFFH (4K)
20K STC12C/LE5608AD 0000H~1FFFH (8K)
Program Flash STC12C/LE5612AD 0000H~2FFFH (12K)
Memory STCI12C/LE5616AD 0000H~3FFFH (16K)
(4~30K) STC12C/LE5620AD 0000H~4FFFH (20K)
STC12C/LE5624AD 0000H~5FFFH (24K)
0000H STCI12C/LE5628AD 0000H~6FFFH (28K)
STC12C/LE5630AD 0000H~77FFH (30K)

STC12C5620AD 5y WAL 7171t 6%

BRHLENE, FEFE L (PC) I 25 H0000H, MO000H TG T A HATAEF . 3 4 T ke
25 72 7 BN E il CORR A W ) ) A7 T RE 7 A7t s Bt (R A7 fas T, A i s
—AE PN L, R A S BN S, B LSS E Sk 2R R N 1 Rk
FHATIRE o AR b WO b BT IR 25 A2 FE (N I HBHE 2 0003H, 52 N 8% /3 B2 0 T IR 55 A2+
FIN T HE 2 000BH, A58 H W 1) A B IR 5572 7 N I HBIE 2 0013H, B 88 / v £ 2% 1 H
R4S A2 BN EIHHE 2001 BHEE . B8 22 1) o T AR 25 R 73 BN 0 bl (o i v ) DAL B 0 ) o b 2
o FHT A AR A TN 1 Mk ) (R B DX TR (8AN271) A IR, — M L T TC R R AT 5 2 1) v T AR 4%
TR, DRI, —RCAE s e B bk X 3 A7 T — S e AR R RS FE 4, 48 1) B AT S T IR 55 72
()25 (8] 40T

T Flashf7-6if 8% W] fE 28 S EMFEHE S 1077k LA L, 3w T4 A i RIS A 7 (8 1 .
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3.2 HIREFEER(SRAM)

STC12C5620AD R 51 5. i WL EBEE A T 768 TTRAM, T FH T A7 URE 3> AT 110 [) & SR A
TFEEHE . NI AT A (R WA B AR5 e ik 2 1] - Y ITRAM (2567719) A1
JERAM (512°271) &

3.2.1 AERAM

K ESRAMAL 256 2, T4 N34y : {K128FF5RAM (554580513 8) . 5=128F %
RAM (Inte | 7E80527 ¥ F& T 51128 FTIRAM) S FFIR D BE A7 A7 4 [X o (128717 [ 44l A7 il 25 B 7T
BT AT A Sk, T MOV R0 “MOV @Ri” #BAVHIAl. 128 F FiRAM S R R T e 27 A7
BLIX SACh 3 A R (R Bl VS B, 5 44 H SOH~FFH, ikl 2% i) BARSAL E 2, (HAEE [ 2 phr
(A5 P B S AS R 7 LXK 43 . w128 7 RAM A e [al#E S0k, @i “MOV @Ri”
R4V . FRRRINRE A A as X R Al 4% -0k, @i “Mov” #8415,

P RAMA 25 #an F B s, Mk v /2 00H~FFH .

FF 7FH
108 k27 iy i
- (SFRs)
HIRAM 30H
‘ 2FH
80 [EVASS:
Tl s P ik
AHRAM 18H . 7H
TAE4H 2
00 10H
T 1 |OFH
N RAM 08H 07H
oor L_L1E4L 0
K128 FF I TRAM

{128 T RAMELFRIE FHRAMIX o 3 FHRAMIX. XL ] 73 8 TAE B fF e i IX, mlfiSthkX, &
RAMIX FOHEAR X o TAE 2747 2341 X ik MOOH~1FHIL32B (F2745) 870, 43 N44] (g — 41/ —
M), A TSI TIEF A4, 95 AR0 ~ R7, HETARMYE(E., &
A TAE AR, LR EEEEEE . RO~RTZH A M FEes, RO ZEONIHEAER
R . FEFIRESTPSWE 2 F RS IARSOZH & 5 L uifd H I TAE T84 . W R HPSW
FAFREIAN A . AT A SR X F bk M20H ~ 2FHIE 164N 75 890 . 20H~2FH 76 B A [/ 7 3B RAM
BT — AR A ] DO B o AR A — A B Y, HE 1284067, BTGB () bk v A2
00H~7FH. {7 thhlii F Z00H~7FH, PHIRAMAK 128775 1yt th /2 00H~7FH; MAMRE, —
FHuhE A —FER, Sebr b T B AR XA A HuhEdg A e — AN, T bk [
—AFEARIG, AR AAE TR X . N EBRAMA () 30H~FFH 7T /2 Fi F RAMA HE #
X.o —ANSOLIHERRSEET (SP), HTIRMMERX . BAHEN )G, HEARTRESPNOTH, f&iH T
TAERAFZRAOFIRT, Kk, FH P VIR T # N AT SP i BYIME, — Mk B 7ESOH LS5 15
JCNH .
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PSW : BFREFHFFE (A1)
SFR name | Address |  bit B7 B6 B5 B4 B3 B2 Bl BO

PSW DOH name CY AC FO RSI1 RSO oV F1 P
CY : FpESr. BATINEIZER, A EIBTAI G #E6r, BT LIS 5 i i A & Ar i,
CYN1; 2 A0

AC : BECEEEIAL . HEATHES BN, 4B A BEA, BT IRIEIE BB A BT, ACHI;
RZ N0 B E GBI HEALAR EACH) H 52 8 78 TBCDES Nk Jikis 5.

FO : HFP4sEN0.

RS1. RSO: TAEHAFRMERRA. IFE

RSI RS0 HTAEH ) TAE T A7 28 41 (RO~R7)
0 0 02H(00H~07H)
0 1 14H(08H~0FH)
1 0 22H(10H~17H)
1 1 34H(18H~1FH)

OV : i thbr A
Bl @ fRE{L
F1 : JPAREALL

P FEAREN. 2R BRI BN ESACCH AN B AT . A R mERACCH LA
Houars, WPEL 2 ZINERACCH KN BN BE (RAHM I, PAZA0

HEFFE £T(SP):

HERRARET & — 8L H &7 88 . B HHERR T AE N RAMR R AL B . REENG,
SPHILAALALOTH, A3 HEAR S5 L HOSHEE LI 4f, FHE0SH~IFHH L& T TAE S 7 a4
1~3, HLEFREFF R B X, ) a4 SPAE e 28 N 80HE B KHI{E N E . STC12C5620AD
ZANHR LR 2 ) EAEKA, B EEE B NHER fG, SPI A K.
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- PN 2567 T RAMP IR L (V%)

i /% ——— 78 STC12C5620AD R 51 H AL MCU PN EBY FERAMIE /R FL2 */
/% ———  KIERFEFFAESTC-ISP Ver 3. 0A. PCBAY F #Hidw i T A bl it ———————- */
/% AR AR Tl SRR, R R T STCRIZ R R - +/
/% RS EE S| FZAR T, W SRR T STCRIBRL R — */

TEST CONST EQU SAH
;TEST RAM EQU 03H
ORG 0000H
LIMP  INITIAL

ORG 0050H
INITIAL:

MOV RO, #253

MOV  RIl, #3H
TEST ALL RAM:

MOV  R2, #OFFH
TEST ONE RAM:

MOV A, R2

MOV  @R1, A

CLR A

MOV A, @R1

CINE A, 2H, ERROR_DISPLAY

DINZ R2, TEST_ONE _RAM

INC R1

DINZ RO, TEST _ALL RAM
OK_DISPLAY:

MOV  PI, #11111110B
Waitl:

SIMP  Waitl
ERROR_DISPLAY:

MOV A, R1

MOV  PI, A
Wait2:

SIMP  Wait2

END
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3.2.2 AERT BS12FETRAM (I8 EEAER, 124 EEIMNER)

STC12C5620ADH AL N B T 4R 256715 I N FIRAMAN , IE SRR 75127 ¥ Jie
RAM, HutikvE HZ£0000H~01FFH. Vi) P33 FERAMAY 5 1L AL 58805 1 5 Fr ML UG 19 A4 FERAM
FIJ7 M A, HREAREPOL . P21, P3. 6. P3. TRIALE. 7EIC4wiE S, WY FERAMIE T
MOVXF4 i), EIfEH” MOVX — @DPTR”E(#"MOVX @Ri"#§4 Vi, (ECIESH, nlfl
MFxdatafE B/ EBRIA], U1”unsigned char xdata i=0; ”

01FFH
WERY R
RAM
5125715
(Gl ) 422 5-k)
0000H
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P ERY b 127 TRAMFI I A Fe ()3 _EAE NI, B8 EAESNE, CIES

i/% —— s STC12C5620AD/AD/PWARFIE FHL MCU P FERAMBE S R F */
/% ——  ARBORFERESTC-ISP Ver 3. 0A. PCBH ikt B billutilid ——————— %/

P/% ———  AREAERE S A SR Y, W AERR T R T STCI B KRRy —— */
P/ - WA SCE PG| SRR, TS SCE PENIE A T STCRI B R AR —— */

#include <regb2.h>
#tinclude <intrins.h> /% use nop_ () function */

sfr AUXR = 0x8e;

sfr IPH = 0xb7;
sfr WDT CONTR = Oxel;
sfr ISP DATA = Oxe2;
sfr ISP ADDRH Oxe3;
sfr ISP ADDRL = Oxe4;
sfr ISP CMD = Oxeb;
sfr ISP TRIG Oxeb;
sfr ISP CONTR = 0xe7;

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

void main()

{

unsigned int array point = 0;

/% MR Test array onel[256], Test array twol[256]%/

unsigned char xdata Test array one[256] =

{

0x00, 0x01, 0x02, 0x03, 0x04, 0x05, 0x06, 0x07,
0x08, 0x09, 0x0a, 0x0b, 0x0c, 0x0d, 0x0e, 0x0f,
0x10, 0x11, 0x12, 0x13, 0x14, 0x15, 0x16, 0x17,
0x18, 0x19, Ox1la, 0x1b, Oxlc, 0x1d, Oxle, 0x1f,
0x20, 0x21, 0x22, 0x23, 0x24, 0x25, 0x26, 0x27,

73



STC12C5620AD £ 41| 1 HLIEFS

1

0x28,
0x30,
0x38,
0x40,
0x48,
0x50,
0x58,
0x60,
0x68,
0x70,
0x78,
0x80,
0x88,
0x90,
0x98,
0xa0,
Oxa8,
0xb0,
0xb8,
0xcO0,
0xc8,
0xdo,
0xd8,
0xe0,
0Oxe8,
0xf0,
0xf8,

0x29,
0x31,
0x39,
0x41,
0x49,
0xb1,
0x5H9,
0x61,
0x69,
0x71,
0x79,
0x81,
0x89,
0x91,
0x99,
Oxal,
0xa9,
0xbl,
0xb9,
Oxcl,
0xc9,
0xd1,
0xd9,
Oxel,
0xe9,
0xf1,
0xf9,

0x2a,
0x32,
0x3a,
0x42,
Ox4a,
0x52,
0xba,
0x62,
0x6a,
0x72,
0x7a,
0x82,
0x8a,
0x92,
0x9a,
OxaZ2,
Oxaa,
0xb2,
Oxba,
Oxc2,
Oxca,
0xd2,
Oxda,
Oxe2,
Oxea,
0xf2,
Oxfa,

0x2b,
0x33,
0x3b,
0x43,
0x4b,
0x53,
0x5b,
0x63,
0x6b,
0x73,
0x7h,
0x83,
0x8b,
0x93,
0x9b,
Oxad,
Oxab,
0xb3,
0xbb,
0Oxc3,
Oxch,
0xd3,
0xdb,
Oxed,
Oxeb,
0xf3,
0xfh,

unsigned char xdata Test array two[256]

{

0x00,
0x08,
0x10,
0x18,
0x20,
0x28,
0x30,
0x38,
0x40,
0x48,

0x01,
0x09,
Ox11,
0x19,
0x21,
0x29,
0x31,
0x39,
0x41,
0x49,

0x02,
0x0a,
0x12,
Ox1la,
0x22,
0x2a,
0x32,
0x3a,
0x42,
Ox4a,

0x03,
0x0b,
0x13,
0x1b,
0x23,
0x2b,
0x33,
0x3b,
0x43,
0x4b,

0x2c,
0x34,
0x3c,
0x44,
Ox4c,
0xbH4,
0xbc,
0x64,
0x6¢,
0x74,
0x7c,
0x84,
0x8c,
0x94,
0x9c,
Oxa4,
Oxac,
0xb4,
Oxbc,
Oxc4,
Oxcc,
0xd4,
Oxdc,
Oxe4,
Oxec,
0xf4,
Oxfec,

0x04,
0x0c,
0x14,
Oxlc,
0x24,
0x2c,
0x34,
0x3c,
0x44,
Ox4c,

0x2d,
0x35,
0x3d,
0x45,
0x4d,
0x55,
0x5d,
0x65,
0x6d,
0x75,
0x7d,
0x85,
0x8d,
0x95,
0x9d,
Oxab,
Oxad,
0xbb,
0xbd,
Oxch,
Oxcd,
0xdb,
0xdd,
Oxeb,
Oxed,
0xf5,
0xfd,

0x05,
0x0d,
0x15,
0x1d,
0x25,
0x2d,
0x35,
0x3d,
0x45,
0x4d,

0x2e,
0x36,
0x3e,
0x46,
Ox4e,
0x56,
0xbe,
0x66,
0Ox6e,
0x76,
0x7e,
0x86,
0x8e,
0x96,
0x9e,
0xab,
Oxae,
0xbh6,
Oxbe,
0xco,
Oxce,
0xd6,
Oxde,
0xeb,
Oxee,
0xf6,
Oxfe,

0x06,
0x0e,
0x16,
Oxle,
0x26,
0x2e,
0x36,
0x3e,
0x46,
Ox4e,

0x2f,
0x37,
0x3f,
0x47,
0x4f,
0xbh7,
0xbf,
0x67,
0x6f,
0x77,
0x7f,
0x87,
0x8f,
0x97,
0x9f,
Oxa’,
Oxaf,
0xb7,
0xbf,
0xc7,
Oxcf,
0xd7,
Oxdf,
Oxe7,
Oxef,
0xf7,
0xff,

0x07,
0x0f,
0x17,
Ox1f,
0x27,
0x2f,
0x37,
0x3f,
0x47,
0x4f,
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0x50, 0xb1,
0x58, 0xhH9,
0x60, 0x61,
0x68, 0x69,
0x70, 0x71,
0x78, 0x79,
0x80, 0x81,
0x88, 0x89,
0x90, 0x91,
0x98, 0x99,
0xa0, Oxal,
Oxa8, 0xa9,
0xb0, 0xb1,
0xb8, 0xb9,
0xcO0, Oxcl,
0xc8, 0xc9,
0xdo, 0xd1,
0xd8, 0xd9,
0xe0, Oxel,
Oxe8, 0xe9,
0xf0, 0xf1,
0xf8, 0xf9,

I

ERROR LED = 1;

OK LED = 1;

for (array point=0; array point<256; array point++)

{

0x52,
0xba,
0x62,
0x6a,
0x72,
0x7a,
0x82,
0x8a,
0x92,
0x9a,
OxaZ2,
Oxaa,
0xb2,
Oxba,
0Oxc2,
Oxca,
0xd2,
Oxda,
Oxe2,
Oxea,
0xf2,
Oxfa,

0x53,
0x5b,
0x63,
0x6b,
0x73,
0x7h,
0x83,
0x8b,
0x93,
0x9b,
Oxad,
Oxab,
0xb3,
0xbb,
Oxc3,
Oxch,
0xd3,
0xdb,
Oxed,
Oxeb,
0xf3,
0xfh,

0xb4,
0xbc,
0x64,
0x6¢,
0x74,
0x7c,
0x84,
0x8c,
0x94,
0x9c,
Oxa4,
Oxac,
0xb4,
Oxbc,
Oxc4,
Oxcc,
0xd4,
Oxdc,
Oxe4,
Oxec,
0xf4,
Oxfc,

0x55,
0x5d,
0x65,
0x6d,
0x75,
0x7d,
0x85,
0x8d,
0x95,
0x9d,
Oxab,
Oxad,
0xbb,
0xbd,
Oxch,
Oxcd,
0xdb,
0xdd,
Oxeb,
Oxed,
0xf5,
0xfd,

0x56,
0Oxbe,
0x66,
0Ox6e,
0x76,
0x7e,
0x86,
0x8e,
0x96,
0x9e,
0xab,
Oxae,
0xbo,
Oxbe,
0xco,
Oxce,
0xd6,
Oxde,
0xeb,
Oxee,
0xf6,
Oxfe,

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

{

ERROR_LED = 0;

OK LED = 1:
break;

else

OK_LED = 0;

ERROR_LED = 1;

}
while(l);

0xbh7,
0xbf,
0x67,
0x6f,
0x77,
0x7f,
0x87,
0x8f,
0x97,
0x9f,
Oxa’,
Oxaf,
0xb7,
Oxbf,
Oxc7,
Oxcf,
0xd7,
Oxdf,
Oxe7,
Oxef,
0xf7,
0xff,
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3.3 455K IIBEF 723(SFRs)

RFIR LN fiE 27 A7 4% (SFR) AL FHROXT P 4 45 D e AR Bt A7 75 2.

Eict /N SRR IR e IR N

DR, B MEFERIAERIRAMIX . STC12C5620AD Z 41 55 LN IRk Th it 25 17 2% (SFR) 5
PN S 1R 128 7 T RAMS AL AR [Rl oMb B VE L, #1456 F SOH~FFH, {HF 5K D RE %547 %% (SFR) 2525
BT U84V .

STC12C5620AD Z 41| 5. 7 WL Rk D e 75 A7 2% 44 Bk S sk i 5 i F SR B

0F8H
0FOH
0E8H
0EOH
0D8H
0DOH
0C8H
0COH
0B8H
0BOH
0A8H
0AOH
098H
090H
088H

080H

7

Ol

0/8 1/9 2/A 3/B 4/C 5/D 6/E 7/F
CH CCAPOH CCAPIH CCAP2H CCAP3H
0000,0000 | 0000,0000 | 0000,0000 0000,0000 | 0000,0000
B PCA_PWMO| PCA_PWMI1 | PCA PWM2 |PCA PWM3
0000,0000 xxxx,xx00 | xxxx,xx00 xxxx,xx00 | xxxx,xx00
CL CCAPOL CCAPIL CCAP2L CCAP3L
0000,0000 | 0000,0000 | 0000,0000 0000,0000 | 0000,0000
ACC |WDT CONR| ISP DATA [ISP_ ADDRH | ISP ADDRL | ISP_CMD | ISP_TRIG [ISP_CONTR
0000,0000 | 0x00,0000 | 1111,1111 | 0000,0000 0000,0000 | xxxx,xx00 | xxxx,xxxx | 0000,1000
CCON CMOD CCAPMO | CCAPMI CCAPM2 | CCAPM3
00xx,0000 | 0xxx,x000 | x000,0000 | x000,0000 x000,0000 | x000,0000
PSW
0000,0000
ADC_CONTR | ADC_DATA | CLK DIV
0000,0000 | 0000,0000 | xxxx,x000
1P SADEN ADC_LOW2
x000,0000 0000,0000
P3 P3MO P3M1 IPH
1x11,1111 | 0000,0000 | 0000,0000 x000,0000
IE SADDR
0000,0000
P2 Don't use
1111,1111
SCON SBUF
0000,0000 | XXXX,XXXX
Pl PIMO PIMI1 POMO POM1 P2MO P2M1
1111,1111 | 0000,0000 | 0000,0000 | 0000,0000 0000,0000 | 0000,0000 | 0000,0000
TCON TMOD TLO TL1 THO THI1 AUXR |WAKE_CLKO
0000,0000 | 0000,0000 | 0000,0000 | 0000,0000 0000,0000 | 0000,0000 | 0000,00xx | 0000,xx00
PO SP DPL DPH SPSTAT SPCTL SPDAT PCON
1111,1111 | 0000,0111 | 0000,0000 [ 0000,0000 00xx,xxxx | 0000,0100 | 0000,0000 | 0011,0000
0/8 1/9 2/A 3/B 4/C 5/D 6/E 7/F
— __
—_—

OFFH

OF7H

OEFH

OE7H

0DFH

0D7H

0CFH

0C7H

OBFH

0B7H

0AFH

0A7H

09FH

097H

08FH

087H

AL AL IEREE WS TR R K 4 T LAREAT AL 3RAT, A REWE S BERR A AN W] LABEAT f 35 AT
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Rt J £5 5

Ginc) £ LRI R, Lsp | EHLE
PO Port 0 80H | Po.7 | Po6 | P0.5 | Po.4 | P03 | Po2 | POl | Po.0 | 1111 1111B
SP HERARET 81H 0000 0111B
DPTR |DPL|  HddEiREF(K)  |82H 0000 0000B
IDPH|  ssqet () |83H 0000 0000B
SPSTAT SPLRZZ /7 #¢ | 84H | SPIF | weoL | - | | - | - | | - | 00xx xxxxB
SPCTL SPIZHI % /7 3% | 85H |SSIG| SPEN|DORD|MSTR |CPOL| CAPHA|SPR1|SPRO| 0000 0100B
SPDAT SPUdla?rfr#s | 86H 0000 0000B
PCON HUJE PR 2 /748 | 87H [sMoD | sMopo | LVDE | POF | GF1 | GFo | PD | 1DL | 0011 0000B
TCON | sEnf#eish|9r7Ees [88H| TF1 | TR1 | TFo | TRo | 1E1 | IT1 | IEO | ITO [0000 0000B
TMOD %Hﬁ%ﬁI;’gﬁfﬁ%’?ﬁ 89H | GATE| T | M1 | Mo |GaTE| ¢ | M1 | Mo | 0000 0000B
TLO SE I 2R0MR8AL 75 77 4% |8AH 0000 0000B
TL1 SEIT & K8 A1 % 7 4% | SBH 0000 0000B
THO SE I 2R 0m8hL 25 A7 4 [8CH 0000 0000B
TH1 JE I A% 1 877 77 4% |8DH 0000 0000B
AUXR et B 2 A 8EH | Tox12|Tix12| uART Mox6 | EADCI | ESPI |ELvDI| - | - | 0000 00xxB
Wmhaﬂ)ﬁ%%%ﬂﬁ%ﬁ& WHmmmmmwmmﬂwﬂmmﬁy|,hmqmm)mmxmw
AT AT A

P1 Port 1 90H| P17 | P16 | P15 | P14 | P13 | P12 | PLI | PLO | 1111 1111B
PIMO  |P1HRACE 75 /7 450| 91H 0000 0000B
PIMI  |PIEARCE & 7441 92H 0000 0000B
POMO [P0 AL B %5 47450 | 93H 0000 0000B
POM1  |POIIHEANE E 7% 7743 1| 94H 0000 0000B
P2MO  |P2 1A AL B %5 7450| 95H 0000 0000B
P2MI1 P2 B 75 744 1| 96H 0000 0000B
SCON B3I 15 %5 /748 | 98H | SMO/FE | SM1 | SM2 |REN | TBS | RBS | TI | RI | 0000,0000
SBUF ORZmE: | 99H XXXX,XXXX
P2 Port 2 AOH| P27 | P26 | P25 | P24 | P23 | P22 | P21 | P20 | 1111 1111B
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7 fik - RHRHLAARS Lo | bt
1IE T 7o 1 2 A7 2 ASH | EA | EPCA_LVD | EADC SPI | ES | ETI | EXI| ET0 | EX0 {0000 0000B
SADDR | MWLHbAEF %777 88 | AOH 0000 0000B
P3 Port 3 BOH| P37 | - | P35|P34|P33|P3.2|P31]| P30 |IxIl1111B
P3MO | P3RS AC & 77 /7 450 | BIH 0000 0000B
P3M1 | P3N E #7451 | B2H 0000 0000B
IPH R Se g A | BTH | - |PPCA7LVDH|PADC7$PIH|PSH|PT1H|PX1H|PT0H|PX0H x000 0000B
P iR e 225778 | BSH | - |PPcA_LvD [PADC_sPI| PS |PT1| PX1 |PTO | PX0 [x000 0000B
SADEN | MWIHBHEHERIEF 745 | BOH 0000 0000B
ADC_CONTR| A/D¥EH %7738 | CSH [apc rower[seeepi[speepo[spc rac[apc_sart|cns2[cnsi[crso] 0000 0000B
ADC_DATA | A/D¥HRE5 R %174 | C6H 0000 0000B
ADC_LOW2 | A/D¥6# 45 2% 743 | BEH 0000 0000B
CLK DIV I 4t 3 B 25 A B C7H | -] - | | - |cLks2|cLksi| CLKSO |xxxx x000B
PSW RS Z /74 |DOH| ¢y | ac | Fo | RSt | Rso | ov | F1 | P {0000 0000B
CCON PCAFE il 25 77 3% D8H| CF | CR | - | - |CCF3|cCF2|CCF1|cCFo |00xx 0000B
CMOD PCARER A2 |DOH|cDL| - | - | - | - |cpsi|cPso| ECF |0xxx x000B
ccApMo | PCA Nflfedglilsfe? Mode b | - [ Ecomo |cappo| capno| MaTo | Toco [pwmo| Eccro [x000 00008
CCAPMI PCA N]goedglilsfe]r Mode DBH| - |ECOMI |CAPP1|{CAPNI1|MAT1 | TOG1 |PWMI | ECCF1|x000 0000B
CCAPM2 PCA N[l&dgl;lsfe% Mode DCH| - |ECOM2 |CAPP2[CAPN2|MAT2 [ TOG2 [PWM2|ECCF2 [x000 0000B
CCAPM3 PCA I\/I[{Oedgl;lsfei Mode DDH| - |ECOMS3 [CAPP3|CAPN3 | MAT3 | TOG3 |PWM3 | ECCF3 [x000 0000B
ACC R EOH 0000 0000B
WDT CONTR| FH[ 145 #|Z /785 | E1H |WDT FLAG| - |EN_WDT| CLR_WDT |IDLE_WDT| PS2 | PS1 | Pso |0x00 0000B
ISP_DATA | ISP/IAP #i#fi#7 /7% | E2H 1111 1111B
ISP_ADDRH | ISP/IAP m8firdtiht 75 474% | E3H 0000 0000B
ISP_ADDRL | ISP/IAP &8z bk %5 /7 4% | E4AH 0000 0000B
ISP_CMD | ISP/IAP fis4 75174 |ESH | [ - 1T - 1T -1 [ MsI | MS0 |xxxx xx00B
ISP_TRIG | ISP/IAP fir & fil K 27 {74+ | E6H XXXX XXXXB
ISP_CONTR | ISP/IAPYE |2 /7#% | E7H |ISPEN|SWBS |SWRST|CMD FAIL| - |WT2| WT1 | WT0 {0000 x000B
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e ik Hiy Lsp | EMAfE
CL PCA Base Timer Low | E9H 0000 0000B
ccapor, | PCAModule-0 Capture | oy 0000 0000B
Register Low
ccapir | PCA Module-1 Capture | oy 0000 0000B
Register Low
ccapar | PCAModule-2 Capture | by 0000 0000B
Register Low
ccapar, | PCAModule-3 Capture |y 0000 0000B
Register Low
B BEF A7 48 FOH 0000 0000B
pca pwmMo| PCAPWMMode | ), EPCOH | EPCOL |xxxx xx00B
Auxiliary Register 0
pca pwmi| PCAPWMMode oy EPCIH|EPCIL |xxxx xx00B
- Auxiliary Register 1
pca pwmz| PCAPWMMode 1) EPC2H | EPC2L |xxxx xx00B
Auxiliary Register 2
pca pwm3| FPCAPWMMode | oy EPC3H | EPC3L |xxxx xx00B
Auxiliary Register 3
CH PCA Base Timer High | FOH 0000 0000B
ccapoy | PCAModule-0 Capture | 1y 0000 0000B
Register High
ccapiy | PEA Module-1 Capture | oy 0000 0000B
Register High
ccapay | POA Module-2 Capture | -y 0000 0000B
Register High
ccapay | PCA Module-3 Capture | .y 0000 0000B
Register High
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T R BRI A 2R TR 805 1B AL HY FH () — Le 25 A A
1. }EFIT#=(PC)

FRJF T BB PCEY) I R AT, ANJE TSFRZ . PCFK 1607, &5 TH REHITE 44
G 2 728 . B ML EFERE AT JS, PC=0000H, %] 5 A HLNFE () % B e FF G AT 72

1

3

2. BINE_8(ACO)
EINEEACCAES05 1 H Fr LN B s a7 A e, TS 1EA. & TS I HE AR 8% s
CRE L (o PSS s

3. BEF=s

B2 A7 e (L eV M BRyis B i 5 BN ARG &1 . MUL  ABHE A3 BN 28 AR 25 47 28 B
HISAL TR 5 HUkH e,  FrfF i 16AL e F R = 1 A AT, S F T AEAEBY . DIV ABFE4 HIB
FLLA, BEBFRAEMAEAT, RBUFBAEBT . 2 ASBIE /] LA 1EE FH B (2 1588 .

4. BFEREFPSW)F 7R
SFR name | Address | bit B7 B6 B5 B4 B3 B2 Bl BO
PSW DOH name CY AC FO RS1 RSO ov F1 P
CY : tr&fr. BATINEBEN, AHe A EIBTAI A B, BRPAT IS B m i A (S AL,
CYHN1; Rz A0
AC : OB . HATINEE RS, MBI L, ERPATIRIEE HBIA AR, ACKHL;
2 N0, e BAHBEEA bR EACH B B2 7 TBCOM N s B A % .
FO : HFPHREA0.
RS1. RSO: TAEZAEALHETES7 . RST. RSO:  TAEZ RSl k. WF#

RSI1 RSO YRS B AR A7 48 41 (RO~R7)
0 0 04(00H~07H)
0 1 14 (08H~0FH)
1 0 240 (10H~17H)
1 1 320 (18H~1FH)

OV : i HHbrESL.

FO : FPdrEALL.

Bl : {REfL

P HEARELL. ZhREALIRLART B InSSACCTH LN B A B L . a0 S B gsAcCH 1A
FONTTHG WPE L M RINESACCH A EON B EL (BFE0N) I, PAZA0
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5. M5 £T(SP)

HEAR TR AT —ASIL B Fl 788 . 'EIas HHERR T AE N BERAMBR FH 1 B . KRG E LG,
SPHIUHALALOTH, (1 HEAR 52 L HHOSHL LT 4h, % FE0SH~1FH¥ .t/ il 8 T LIE w7 asdl
1~3, FHAERFRT A REX X, & i O SPAE 2038 8OHEL B8 K FIME N H . STC12C5620AD
ZA AR A AR, RS BUE N HERR 5, SPIN I K.

6. BIEIEET(DPTR)

BAETEE (DPTR) & — 16405 A% 7 as, HIDPL (fk847) ADPH (75 847) 4 Bk, k&
82H (DPL, fik77) F183H (DPH, 1) o DPTRAZEALSr805 AL A ik — 1] LA B Bl AT 16457 4 1) %5 A7
At T] 23 51 X DPLI DPHA%Z 7 15 i A7 #4E
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$F4E STCI12C5620AD R 5B S HLII/OO 4%

41 VOOEMARK TIERERNREEEN D

VoOfcE

STC12C5620AD R 51 5. 7 HLET A 1/O 11135 1] H FAF Be B plea i TAER M 2 —, W FRAr
o ARSI Sy wEXLA) /55 b (FReESO5 i A=) o sRMEdsm /9 b AU
(PR BT Ui th Thag o BEAN 1 H 292 1) 25 A7 2% A0 (0 AF 27 428 il B S 51 I TAE 2R, STC-
12C5620AD 51 ¥ 1 HL b oL A Je N HEXU R /55 b4 (F 4580510 ) #ixl. 2VEA LR Ay
ST, 0. 8VEL NI AR HL T . FAN/O D RSN AE Sl IA F|20mA, {HEEANE Fr e KA HE
55mA .

P3C%E <P3.7, x, P3.5, P3.4, P3.3, P3.2, P3.1, P3.0,JGP3. 60> (P3AHLHE: BOH)

P3MO[7 : 0] P3MI [7 : 0] /O s
HER A O (5488051 T/O M)
0 0 FEHLR N IA20mA , BT N230pA
HTHliERZE, R AN250uA~ 150uA
0 1 SRR R bR, TA20mA, EN R LD
1 0 ONEN C D
1 1 FIF(Open Drain), N _Fd rBHWTHF,  ZAn
2 MOV P3MO, #10100000B

MOV  P3MI, #10010000B

P37 R, P35 E BN, P3.4 A4, P3.3/P3.2/P3.1/P3.0 N #EX ) /55 i

P21 E <P2.7, P2.6, P2.5, P2.4, P2.3, P2.2, P2.1, P2.0> (P20 Hshk: AOH)

P2MO [7 : 0]

P2M1 [7 : 0]

/O O

0

0

YEXL ] 1 (f£ 458051 /0 AT
FEFEIRATIE20mA , F7 LI A2300A
HFhliEiRZE, SEFRAN250uA~ 150uA

0

1

oRiER A SR bR, AA20mA, ENFRR A D

1

0

PO C BED

1

1

JFs(Open Drain), N L dr FEPHWTTF,  E 4N

ZE451] -

MOV  P2MO, #10100000B

MOV  P2M1, #11000000B

sP2. 7N, P2.6 A SR HES oy HY P2, 5 Ay v BE A N P2.4/P2.3/P2.2/P2.1/P2.0 XU 7] 111/ §5 L i
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P10 E <P1.7, P1.6, P1.5,

P1.4, P1.3, P1.2, P1.1, P1.OE>(P1Asttt: 90H)

PIMO [7 : 0] PIMI [7 : 0] |I/O 4530 (P1.x WMA/DE AT, 75 ook 8 B e sl m B
YR (15458051 1/0 RS
0 0 FEHLRTIR20mA , $i7 FELIE N230uA
TG Rz, SZBRA250uA~ 150uA
0 1 Hefgmd s bgudit,  nik20mA, BRI HEELD
1 0 RN C R, InBRZVO LBV NA/DIE A, AT R
1 1 FFIRi(Open Drain), WIHEZI/O I FEAF AA/DE ], ATk

Zf: MOV PIMO, #10100000B
MOV  PIMI1, #11000000B
P17 TR, PL.6 R4t P 1.5 A v B 46 N\, P1.4/P1.3/P1.2/P1.1/P1.0 NHEX /) 11 /55 _F 4z

POMAE <X, X, X, X, P0.3, P0.2, P0.1, P0.0[1, JEP0.7, P0.6, P0.5, P0.411> (PO #ihik: 80H)

POMO [1 : 0] POMI [1 : 0] VO H#EiR
HEXRUA (548051 T/O ),
0 0 FEHLAL T4 20mA |, $i FELIN230pA
T HliG 2, bR N250uA~ 150uA
0 1 WA C R B, wak20mA, ENPR IR L BED
1 0 ONEN C B

1

1

JFI(Open Drain), P LR FHKTIT,  E4Mn

2 MOV POMO, #00001010B
MOV  POMI1, #00001100B
:P0O.3 9 FT I, PO.2 g5 dEd 4 i, PO.1 Y= BN, PO.OJNHEXL A H /55 Fhr

==
AR

BEARBEANT/O M AE 59 _Eh7 I 0 AE AR 52 20mA ¥ HE FELIAL G A2 N PRI FLBH, 4an1K, 560Q%), 7E
SR G L IR B 20m AR B R (BN PR IR F D | (HEEANES I AR B A L
1E55mA. R MMCU-VCCHRA I HLEAN B 1 55mA, MMCU-Gndiii H FaL AR I 55mA, FEARILA /It H
LY AN BE R it 55mA.
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IR T/0 FUM SR I 5 A7 S LBt &7 ek, BLOTE T P A ify

P3 register (7] i, F-11)

SFR name| Address bit B7 B6 B5 B4 B3 B2 Bl BO
P3 BOH name | P3.7 - P3.5 P3.4 P3.3 P3.2 P3.1 P3.0
P3MO register (A1) {37 F-4)
SFR name | Address | bit B7 B6 B5 B4 B3 B2 Bl BO
P3MO B1H name | P3MO0.7 - P3MO0.5 | P3MO0.4 | P3MO0.3 | P3MO0.2 | P3MO.1 | P3MO0.0
P3M1 register (A~ 7] {37 F-4k)
SFR name | Address | bit B7 B6 B5 B4 B3 B2 Bl BO
P3M1 B2H name | P3M1.7 - P3M1.5 | P3M1.4 | P3M1.3 | P3M1.2 | P3MI.1 | P3M1.0
P2 register (7] i, 3-41)
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
P2 AOH | name | P27 | P2.6 | P25 | P24 | P23 | P22 | P2.1 | P20
P2MO register (AT {37 H4)
SFR name | Address | bit B7 B6 B5 B4 B3 B2 Bl BO
P2MO 95H name | P2MO0.7 | P2MO0.6 | P2MO0.5 | P2M0.4 | P2MO0.3 | P2M0.2 | P2MO0.1 | P2MO0.0
P2M1 register (A7) {37 F-4)
SFR name | Address | bit B7 B6 B5 B4 B3 B2 Bl BO
P2M1 96H name | P2M1.7 | P2M1.6 | P2M1.5 | P2M1.4 | P2M1.3 | P2M1.2 | P2M1.1 | P2M1.0
P1 register (7] {7 -41)
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
P1 90H name | P1.7 | P1.6 | P1.5 | P1.4 | P1.3 | P1.2 | P1.1 | P1.0
P1MO register (A~ 1] {37 F-4)
SFR name | Address | bit B7 B6 B5 B4 B3 B2 Bl BO
P1IMO 91H name | PIMO.7 | PIMO0.6 | PIMO0.5 | PIM0.4 | PIMO0.3 | PIMO0.2 | PIMO.1 | PIMO0.0
P1M1 register (A1) {37 F-4)
SFR name | Address | bit B7 B6 B5 B4 B3 B2 Bl B0
PIM1 92H name | PIM1.7 | PIM1.6 | PIM1.5 | PIM1.4 | PIM1.3 | PIM1.2 | PIMI1.1 | PIM1.0
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PO register (7] i, F-41)
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
PO 80H name | P0.7 | P0.6 | P0.5 | P04 | P03 | PO.2 | PO.1 | P0.0
POMO register(A~ ] £ F-41k)
SFR name | Address | bit B7 B6 BS5 B4 B3 B2 B1 BO
POMO 93H name | POMO0.7 | POMO0.6 | POMO.5 | POMO0.4 | POMO0.3 | POMO0.2 | POMO.1 | POMO0.0
POM1 register (/N 0] iz F-4k)
POM1 94H name |POM1.7 |[POM1.6|POM1.5|POM1.4|POM1.3 |POM1.2 |POM1.1|POMI1.0
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4.2 VYOOZ AR TIEREREIERE

4.2.1 EXNEOMEEE

U 7] 11 TR0 T R 4 L RO\ T T /S 76 B B 1R RS . ORI A 2 112
WM LI IRE A F RS, F VAN B SRR . 2431 R O R, S IR A SR 3,
FTRSR 24 K B LA o RIS ot A A R AR [ P 7

TE3A LR R, A LR S EEHy “F LR, M O%2 R Bl A Gt
JILATTF o 0 b A 5 AR TR ) P SR v X1 1 o A SR — A BN Hh A 1T R 4
BFRFURE, 55 LRGN M8 ER7 ERTRIRES, A TR A SRR NS, SN E
WA ZFAT 45 B HE LA B 7 5 D TR R 1 TR TR DA

o R, TR RIS BB, YRR UNTIT. B RN, XA
9 IR A AR S B i L 31 D B g

B3I EREAEERRON RS . OB OB BRI b P SR B
1B RO BB AR LRt . A4 % AR RIS LI, 3 b R 3T JF 224N b DA 3] RS 30 ok |-
R

YL 1 0 TR

2/~CPU

IS A S I 58 25
Uiy [
. il
Bt —] >o—

E HLU A K ATk
20mA, Fir R ES

T BE R

SN A€

{HE X i

STCI12LES5620AD & 71| 5 Fr HLo3Vasfd, Wi P 7E 5| hn EsVEE &, K2 M E]
I Vee, IXFESEUAANIThREFE. K,  E WA B AE X R AR A ) 3VER - HIL 5 | A
SVER T, W FAOG, ZEhnPR AP, B AR MR RS, BR S R e B

AL i) 5 A it 2 R i AN BB — AT Pl i
XA HRAMRAS B, Z5e8i7o8 17, A AT B SMI IR A HIRAS.
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4.2.2 EfEGREIENECE

SR HE St TG B A0 T B A M 0T R DA S HE X ] DR TR SRR R, (H B A8 9 LI
SRR b, MR — BN T 2 RIS R A oL
SRS 51 I B R RS

Vce
B HL IR B AR 20mA, i it
G

ige —I >0—— . Ui Ll
8 A7 B éﬁfw

Ig_ JEE FEL IR AR AT AR 2 20mA, Fi AR
AN K 4
N\ ¢ °<} F AR
S HES 4

4.2.3 X AMmAN () BEE
YN VRN

SCAAIN (GEBR) I, ANHRALEIR N 20mA HL IR 1 fiE 7
K 4 o] o@ o
SN (iR 2
N TV A — it 35 R e A B N LS — /NP L 2t o

4.2.4 FiRMaIHECE GEShn ERE PR, i)

B LRAE A 0T, JFIR a5 T B i e . Ry — N2 A R, XA G E
Ji AT AN b, — @ B AME RV ee . WRAMEA ER B, FRRHT/0 D T4k
AR, B B E BT IR AR R T/0 FHE AT A RN T/01H o 3X A0 D5 20/ T iz 5 #EXT ) FAH
Ao A G B R R

TR 115 A — A il 2 R & BN LS — AT el L i
i [
1A {>c |

FE FLAL L T K 2 20mA, i H RN
T ¢
AR °<} T o

Tt (A oh Ay B f b, AT i)
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KT 1/00 N FVE = I
DEH PRI/ OO BRI LR, 5 R

A LERET/O T FHARAZ B AN EIRAS I, BEANKS, SEPRBcAH B8, ik b — R EIwT.

PIOAITHIB05 L A LI LR R T, A $AT IR AR 46 & JE S B R AMRT, Bei i
St IR A AR R, UA AT REBE AN, IERA T E R AR R E R R R I 2124 =
VE4R 2 1B, RN T

A LESEEREAT IR, bz L BHLAEOK 1

A7 L S AP I ENPN =4, 3 I b e BE, FLsBEpl a2 KR, T/0 D BB 2% b
$ 2 KA B, BT/ 00 B B R A .

A LSBT, SR

KI5 2 IR BILED R I AR A BRI L BE, R DO K A L B PRI FRLRE, 2 /bt
Tna7oRRaR DL

RIA S AT H1 A MR 42 B A F B I, SEBR TAE R B BRI FEBE, SEBR T /ERS AT
Ae 2N T/0 O 3% oMK, JF BAER8RIE R, SEAE— A, BATE1E —NCMOS Fa BE 112
AN PR B 1% B A A — i, R g R, B — AN A TR B AN O RPIRE,
B B A R B AN — AN D FPIRAS, 80518 K LA §5 b M 7E FHOAS A LI, 278 24N
B ) R A A S R, B B S A — AN MR BT T/0 10, BB AT REE BLL/0 D HRER. B
FEFHN A KPR I FELBE, B 7E SR Ab 3 b, RN B0 B8 W s R T/ 0 11 [ B DK
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4.3 —FpHR A = AR EE I R RS

Vce Vce
R1
R
10K(3.3K~10K) ﬁ3
HT/0 [} t
R2 |

15K(3.3K~15K)
AV Ed L FHR1(3.3K~10K), A0 Efr B PHR1(3.3K~10K),

AR g B,
EWR2HMEAEISKELE, B sRHES i

4.4 BAVL t T AR EYE IR RS

1K
W10 | DX F——F—AM——> Ve 55 ERr /M T, FERIEIREN K 3t
HH

PR PR KT 1K, H/NAE/NT470Q

1K
IO G ANN——— HEH /R R, TR RED R b

5 RABEHRBERAIVSVEHIONEE

da =]

STC12C5620AD & 515V Fr #Li&H23. 3VESAFET, AR IES. VAR A A 15V, AP
SVELFHLT/0 0 45 8 —AN330Q BRI FEBH 3.3V RO LT, FRIF WG/ 5V ER AR T/0 0%
BRRITIRECE, WS bR s e, AHR 093, 3VERAET/0 0 AR hn 10K 7 FE R 3 3. 3VER4:1Y

Vee, XFERHCTRES. 3V, RHESTROV, BAfH—TIER.

3.3V
10K
330Q
SVERfRTI/00 - 3. 3VERfEI/00
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STC12LES5620AD R 513VEL 7 HLEREOVARREY, B 1E3VER A ZA 15V, R
/024N, AI{EiZI/00 LRE— 1 EE RE, BERESS. /MMESEER TR
TAER R E L, [/ONFEANE FR BB, FrLURl/ 0N RSEFEET; IMNIESHENK
IS8, T/0EAEAHAIZED. TV, /NT0. SV B A HLERT /0 FRAS AR .

sppepem/on D———X] shiiA L

STC12LE5620AD £ 513V F HLIERESVES R, NBFIE3VESF A Z A T 5V, WRMMKII/0

FUZ%H, T —ANPN=ARE RS, BERNT: sy

10K
wimvor DXE— 1 V
X svasttion
2K

4.6 gpfalitl/oO0 LB E AT K E T

FE8051 5 L b L AL I T/0 1 Dy 55 b b vy AT A, TR 22 S2 B R 3R b LR 3
SET/0 1 M H~ P4 e, 75 T P2 (9 AR 4 (0 5538) i ka0, BUSTCI2 R 51 5 R MLk BB 59
b Y SO SR A A AT AR AR RO R [

IRTAESTCI2 R A B 7 HLT /01 _Ein—AN N RrrFH (1K/2K/3K) , XK R AR, HEIRER
HUAEST/0M 255 Ehr/m P, (BT W ERaE /1A R, 4N~ Sz i BN, Teik
WP, BTLLZT/00 F AR A R P, G SR B /0D BR B A S T, AR T/0
DB R, R s S, T/0 D URBh FEIR AT IA20mA, #OH SE T LUEZ I BRE) N
HL-P A o

KF470Q

I

HEI/00

1K/2K/3K
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4.7 PWMEHBT/0 O BYIRES
AT /0 R PWWHsr H B, 2 IR A

PWM Z AT EPIRES | PWMBT EHRIRAS
- L B R,
S9EFL ORI e B e L 10K ~ 1K
" B B b
et AT R IR FELLOK ~ 1K
I %N/ =R PWMIE %k
e prn

PR 7% AL BHL A 10K 21 1K

%ﬁiﬁl/m—l&—l:l—o
B
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4.9 VOO EIZIRFILEDIRLE N A% K E

1/0
1/0
1/0
/0
1/0
1/0
1/0
P22[]1 ~ 32[Jvce 1o
P23 ]2 31[p2.1
RST[]3 30 1 P2.0/PCA2/PWM2
RxD/P3.0 (|4 29 [ P1.7/SCLK/ADCT
TxD/P3.1 (15 28 1 P1.6/MISO/ADC6
P0.0 6 27[JP1.5MOSIVADC5
wn
XTAL2 []7 o 26[1P0.3
XTALI []8 ~ 25[1P1.4/SS/ADC4
INTO/P3.2 ]9 3 24[]P1.3/ADC3
po.1 [J10 23[1P0.2
INT1I/P3.3 11 22 []P1.2/ADC2
ECUTO/P3.4 12 21 [JP1.1/ADCI/CLKOUTI
PWMI/PCA1/T1/P3.5 13 20 []P1.0/ADCO/CLKOUTO
PWM3/PCA3/P2.4 14 19 1 P3.7/PCAO0/PWMO
p2.5s 15 18[1P2.7
Gnd 16 17[—1P2.6

RIf [R2] R3] |R4| | R5| [R6[ |R7] | RS]

c ef] f]l g

H.H.

H.H.

COML| com2[ CcoM3] com4

R1 R2 R3 R4
471 471 471 471

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

R1-RSPHAE
ATORK

T/0H ) 543 g sh 443k
BRI iRt 4 2 25 FL i ]

/0 B 4 F KB B A IS, W] PA— 0
s NI E TP RISE, HONFRIRTIRE, &
KRR G S H T 4B 2B

AT BA—

o —
I/Oﬁ/
1/0———
1/0 LED4 /

1/0— 2/
1/0—R6— b /]
1/0—RL— ¢ /]
I/O&:I—d/
1/0—R— ¢/
1/o—RI— £ /]
1/0—Rl—y 2/
Lo—R2— dp/]

R5-R12 Ha [H BHAE 1K

VCC

COM1| COM1| COM1

/0 3 A 4 IR B4 3t
FHAREUS 225 R K

92



STC12C5620AD £ 41 5 HLIEES

4.10 /OO EIZEIRFILCD N A% IR E

SEG1
SEG2
SEG3

SEG1_A

SEG2_
SEG3 ]

SEG4
SEGS
SEG6
SEG7
SEG8
COM1
COM2
COM3
COM4

HEHAB

SEG4
SEGS /
SEG6
SEG7_A
SEG8
COM1 _/
coMm2 A
COM3
COM4_

LCD4X8 1/2 BIAS

d

U] e AH R LCDAR 3
4 FH B2 ¥ Common 3t U AH B2 (1) Segmentify Fi 22 K - 1/2Veeh, AR G E B BN, UEZE/NT
1/2Veeht, MR RRA R

IO iy 4% il Segment :
/O I B A% | Segment, A% /37428 il AH R 1 5t = BRI, X582 FRI Segment it /2 Vee B OV
/O M if] 2 1] Common :
/O EA124 100K [ 73 [ HEL FH 4H il.Common, 241/0 E % H N0FT, A B i Commonii A0V, 24
1/O 113 HE4% 4 HH oA LR, A8 B2 9 Commoniiii AVee, 241/0 10 4 & BH&T B, A M i Commonii

1/2Vee,

SEG1
SEG2
SEG3

SEG1 /

SEG2_A
SEG3

SEG4
SEGS
SEG6
SEG7
SEGS8
COM1
COM2
COM3
COM4

HEHAB

SEG4 /
| SEGS
SEG6 /
SEG7 /
| SEGS

COM1
CoM2

COM3
COM4 A

SEGI
1/0
10 SEG2 /
1o SEG3 /
10 SEG4 /
) SEGS _/
10 SEG6
1o SEG7 /
1o SEG8
10 COM1
10 CoOM2 /
10 COM3 /
10 COM4 /

7

LCD4X8 1/2 BIAS

N

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

vCC

|
[T]Rl
100KQ

COM1

[ COM2

R2
100KQ

COM3

R4

R3
100KQ | J100KQ

///(

COM4

RS
100KQ

1

R6
[1]1 00KQ

R8

R7
[1]1 00KQ L1100KQ

1

vCC
[T]Rl [T]Rz ﬁm R4
100kQ [ ]100kQ |J100kQ |]100KQ
N\ COMl_
N CcoM2
NG Ccom3
N COM4
RS R6 R7 R8
’1]100KQ [1]1001«1 ’1]100KQ 100KQ
1/O control
1/0, BB+, #t APower DownZ
A IZ OB, Wi EICommondifi Jo
R FL
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4.11 A/DiIREEF IR N A% ERE

U/
221 28 [ Vee +5V
P23 2 27 P2.1 RI
RST 3 26 P2.0 ADCx 10KQ
RxD/P3.0 4 %) 25 [ P1.7/ADC7 E cocee
TxD/P3.1 5 % 24 P1.6/ADC6 47p1:l R2 R3 R4 RS R6
XTAL2[ |6 % 23 P1.5/ADCS 520Q LI1.8KQLI3.3KQLI5.4KQL18.2KQ
XTALI[]7 %) 22 P1.4/ADC4
ﬁ/PS.Zl: 3 g 21 [ P1.3/ADC3 swl SW2 sw3 swd swH swb
INTI P1.2/ADC2 tocoe
INTI/P33[ ]9 =T - L 0 005 051 115 1520 2025
ECI/TO/P3.4 10 N 19 [ P1.1/ADCI/CLKOUTI =
[oe} Ny N e 2
PWMI/PCA1/T1/P3.5 11 18 PLOADCO/CLKOUTO 1, H T D S B0 BA A b e 8 2 4 4
P24 12 17 P3.7/PCAO/PWMO s S s,
RS I Dy A, H R LA H PR AR A 5
P25 13 16 [Jp27 B 5 AT 1
Gnd[_| 14 15[ pr26

A LB R 10MZ SRS (AR 7, RSB IR SR 2 R AL
VFAE 0. 26V F P AEA, AT LAAT 25cE o A1 D L B % 22 B3l 2
= TS S P P B AL 2R R, 0 R R A SR I B in AR E W)
FE, AT DAY BRSO T A R A H IR VIR R
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BT BTHRYR

51 St/

FHEF IR B LIS A R R T 4y . BT R T BRI E
MM, SRE RS4RI H M M52 B2 AR R . 7ESTCH WL 1 177 2 T B
A

. SR

- P

. [T

. PR

. M

. S

VA SIS

5.1.1 :ZBpEnt

SEHDFHE AR RIEL, BRI A BT HiRA B S e F i EE, KAl
T

. MOV A, #70H

IX 2638 I T RE g ST RN TOHAL 1% 31 B gsArh

5.1.2 HiESut

EEFEFHET 0, B BERUES B IS S iz S8 EEonht . EE:SF 07 AR REARk
FoREF IR I RE A7 25« N SR A ae AN bk 25 18] . L rP R ik o i 25 A7 28 AN A7 ik 25 1) R g
FH B T8k 77 051

. ANL 70H, #48H

FIORTOHH L IS LRI E48HAH “ 57, S5 RAFMAETOHR o . HAp 700 B #:th
Hb, 2RI B A7 £ 2R RAMAR ) — AN H T

5.1.3 ()&t

(8] F-HE R FROERR LT AN “@” FF5kFon. B, BHAERIPRIBHEZ40H, WEEIEE
it 2SAOH R T BT 2 F i 550, R4 R a4

MOV A, @R1

OB S H IR B BN
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514 HEHEIU

AAT A TR B B TAEZFAF 48 R7~RO. B NASA. @ A48, Ml 25 A7 48 I gE Az C
W B AT A E . P AR SR RT~RO MBS A IMIC3 ALK 7R, ACC. By DPTRACHALALCER & 714
A0, R, FAEAR SRR RAS — kRS a5

FAE B TAE X () B AR IR S T AF28PSWH RS 1. RSO E . A FRIEHIR E %
TE A4 40T TAE X I 2 A7 25 -

. INC RO ;(RO)+1 — RO

5.1.5 HBxF 1t

AN SRR R P RS PO I S IE 58 25 7 WA g,  Has FAE NS
AR HNE . FR b AR MR B b, PO A RTE AR AR RN, 84 A
FIER AW E. BT B KHhE A FPCR e b =, A LLUX A -0k 7 AR A X 5
. B E RS ESIE, FrReR R 127 ~ —128. XFF-HE B T4 .

fn. JC 8OH  ;C=1 Bk¥%

FoRATBINICNO, WREF T EERPCHMINEARNE, BIAERE., HHAACHL, MELPC
WP 2 e SR RE, N b A 580N G AT 1S B B 45 AR N Z R84 1 B R ht.

5.1.6 THEF 4t

EARNEFHE b, SRS ERER TR B — NME R R R E AR bR R A A . AR AR, R
BE SN R, 4 RAE N eSSl . AR HE A AE A A L T B 2 PO bl 27 A7 28
DPTR.

e MOVC A, @A+DPTR

TR BN AW 5 ey, HANESHbEEFFRSDPTRA B A AR, Hogh RAE e
Hotdeht, BUHZ T EOE N BNgsA.

5.1.7 (LSt

LT hk SR Fi e S P R A7 fits 2 RAMATRE 2R 3 RE B A7 28 AT AL B VR IR -0k o 7EEAT A7
BAERS, BT REALALCAE A E Bongs, FRAMERE A Bz rthhl, SRIGHRIE
B SRR HZAT B AT AL B o Az dthbk 5 73 B S hb R i A b (e & — . EE ik
TR LA 3, A R R R 7

l: MOV C, 20H 3 AL T B E R R 4
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52 RSRFEDREL

———SIBS0S IR A RIS LT IO IR AT
——JUINC DPTRIF 4 (3T KT 2445
SRR 12, BRI LT SR TR BRS~121

WL /2K, STC12C5620AD 241 5. FrHLIE 4 R4 n] 23 -
L BR824
2. HARENEHRSE L
3. WHEAERIR S

A, PR AR A 645 1271118051 | [ STC12C5620AD £ 5)
5. /R EEIEHRTE L. oA PATFr R I oh | | 482407 BT 75 1 4
FOIRE /7 RINAR S RGR W F RN,
HABAERIES ¢
o . T\ o R | 1 LR R
Bt PIREiLE g | WBTERE | TR |5
ADD A, Rn |&f7ds NI BN ds 1 12 2 61
ADD A, direct | HHE R ITH I E R IR 2 na% | 2 12 3 Af%
ADD A, @Ri |[AJ3ERAMAF I s in 2 2048 1 12 3 4%
ADD A, #data SZERECINE) B hngs 2 12 2 61
ADDC A, Rn  [ZFfEa8HrdE 0 in 2] S mas 1 12 2 61
ADDC A, direct |E4Hbbik 50 ) N A0 g O in 3 8m 4| 2 12 3 af%
ADDC A, @Ri [|[a]4RAMMA 725 A 0 3 B # 1 12 3 Ak
ADDC A, #data [3zRIECHHEGTINE] 2 023 2 12 2 61%
SUBB A, Rn  [BIN&RHfE 00 I35 1795 N 2 1 12 2 61
SUBB A, direct [ IN#8707 A7 ik B bbb T II N | 2 12 3 4%
SUBB A, @Ri |RIN&H 15 ALk HERAMA (1 P 25 1 12 3 4%
SUBB A, #data |Zn#st S0 ek or R4 2 12 2 6f%
INC A SndEint 1 12 2 6f%
INC Rn FAE A 1 12 3 Af%
INC direct L B A 2 12 4 3%
INC @Ri [EJBZRAMEE JC i 1 1 12 4 3%
DEC A ESIIESYC 1 12 2 61
DEC Rn ZAAF AL 1 12 3 Af%
DEC  direct IR RC ST} 2 12 4 3%
DEC  @Ri A 22 RAMBRL T ik 1 1 12 4 3%
INC DPTR  [Huli- 2547 #5DPTRAN L 1 24 1 241%
MUL AB A3 LAB 1 48 4 124
DIV  AB AR DAB 1 48 5 9.61%
DA A 1= e R 1 12 4 3%
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WARIRIERIR S

e P FAT 120/ HLES A | LR B/ RLER R | AR

et e s | R | WEE |1

ANL A, Rn Zhnds 5 A AraeA “ 5”7 1 12 2 61
ANL A, direct Zngs S H bR ocH <57 2 12 3 Af%
ANL A, @Ri ZUn8% SR ERAMETTH] “ 57 1 12 3 4f%
ANL A, #data Zngs 5 EEUE “ 57 2 12 2 61%
ANL  direct, A EAEHE TS BN gs A <57 2 12 4 3%
ANL  direct, #data |E bbb C S5 EIEAH <57 3 24 4 61
ORL A, Rn FINAS P A A A B 1 12 2 61
ORL A, direct ZUIn#s 5 E bk oA < sk 2 12 3 A%
ORL A, @Ri SN A% 5 AERAMITA] “ 87 1 12 3 4
ORL A, #data Bk =RvaiIE i I ad 2 12 2 61%
ORL  direct, A Bt oc s RmessE 2 12 4 35
ORL  direct, #data [E#eHubb o5 PP “o” 3 24 4 6%
XRL A, Rn FINA S A A A < R 1 12 2 61t
XRL A, direct FN#E HEM IR IO < FE” 2 12 3 af%
XRL A, @Ri ZUINAS 5 ERAMPLIGA “ e 1 12 3 af%
XRL A, #data FmER 5L A CREL 2 12 2 61
XRL  direct, A IEEE3: NIRRT i Iy s B A 2 12 4 3%
XRL  direct, #data [FfEHbIE 05 L RIEOH “ ek 3 24 4 6f%
CLR A Fhngg « 07 1 12 1 1218
CPL A EYIIE=> 953 1 12 2 6%
RL A EQIIE Sy 4 1 12 1 12f%
RLC A EYIE S VAVA(E IV - 4 1 12 1 121%
RR A RN TEIR L 1 12 1 124%
RRC A FomE IR 1 12 1 121
SWAP A N A R AT 1 12 1 121%
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ik RKIg L

e - FAT | 12 /HLES | U/ HLBE R | R

et o it s S

MOV A, Rn A AE A AIEN RN 1 12 1 124%
MOV A, direct E A e T R EE RN B AR 2 12 2 6%
MOV A, @Ri [ ZRAM A B IR N B 2% 1 12 2 6f%
MOV A, #data DAUE G- PNYiIE 2 12 2 6%
MOV Rn, A FINE N IEN T4 1 12 2 61
MOV  Rn, direct IERZ3: NIRRT SN E/ TP N e 2 24 4 61t
MOV  Rn, #data DR PPN e 2 12 2 6f%
MOV direct, A FUMAR AR N H e HbE T 2 12 3 4
MOV direct, Rn AT AT 7R IE N B L T 2 24 3 81
MOV direct, direct B ZHuhE 50 A FIEIERIE N 73— A B ek 500 3 24 4 6fi%
MOV  direct, @Ri [} FZRAMH Y $ 4k 338 N B fe bl 5 2 24 4 61t
MOV  direct, #data |37 EIHGE N B4 HHE 2 TG 3 24 3 8fi
MOV  @Ri, A FINAE N 2% (0] HERAM T 1 12 3 4f%
MOV @RI, direct  |EL#zHhE 90 208 % N T 2RAM A T 2 24 4 61t
MOV  @Ri, #data |37 B $28 A [ 32RAM BT 2 12 3 4%
MOV DPTR #datal6 |164 7RI %% N\ $dE 54t 3 24 3 81
MOVC A, @A+DPTR [PADPTRAyZE b hEAR hE 51k 550 i (R A6\ B a 1 24 4 6f%
MOVC A, @A+PC  |PAPCyIE bl AR hl -l 8 70 b i B 16 N B 23 1 24 4 6f%
MOVX A, @Ri 24 _EEAN R A N RERAM, (Sfrdbik) AN B hndy 1 24 3 81
MOVX  @Ri, A FNE B FFESNEE I BRAM (8A7HbE) | 1 24 4 61
MOVX A, @DPTR | &4 FAESMBI 94 JERAM, (1647tdl) 16 N\ Bm4s| 1 24 3 81
MOVX @DPTR,A (B N#HEEH FAESMEI A Y ERAM (1647 Hukik) 1 24 3 81
PUSH direct B3 h 500 R RS N HERR 2 24 4 61
POP direcct R B 50 s N LR B T 2 24 3 8f%
XCH A, Rn A BN AR AT 1 12 3 4%
XCH  Adirect ol 50 5 BN 22 2 12 4 3%
XCH A, @Ri [E]HERAM L 045 22 #e 1 12 4 3
XCHD A, @Ri [ HERAMAR 25 5 RN #s s 1 12 4 3%
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A RAR B AR RIS

o P FAT 120 Bl /LRSI b /B8 R | RCR

Wi sy PIRERI] GO i ik B i
CLR C e SR A DA 1 12 1 124%
CLR bit TH0E Bzt bk A7 2 12 4 3%
SETB C B LA 1 12 1 1245
SETB  bit ERNERE LRI A 2 12 4 3%
CPL C A SR 1 12 1 124%
CPL bit IERE3: N R A7 2 12 4 3
ANL  C,bit [ FI eI AR “ 5 2 24 3 8
ANL C, /bit (B AV E B DA “ 57| 2 24 3 81
ORL  C,bit [ F1 EFEEH I AR “ 87 2 24 3 8
ORL C,/bit (BB AV E B AL SO AR <87 | 2 24 3 8%
MOV  C,bit  |EEHIEA % N A7 2 12 3 4f%
MOV  bit,C |7 A7E N B R 2 24 4 61
IC rel EALAT I R 2 24 3 81
INC rel HERL A 0 i 7 2 24 3 81
JB bit, rel BN UG 3 24 4 61
INB bit, rel  |ELfEHIEA MO #5FS 3 24 4 6f%
JBC bit, rel  [EIEHUBEA A UNFERS, EA1350 3 24 5 4.8f%

PR KRS

ACALL addrll doxt G HHATRER 2 24 6 4t
LCALL addrl6 KRR 3 24 6 A%
RET TP IR 1 24 4 6%
RETI H 7R [ 1 24 4 6%
AJMP  addrll dax (FD) ¥ 2 24 3 8fix
LIMP  addrl6 KA 3 24 4 6f%
SIMP  rel X H 2 24 3 8fi
IMP @A+DPTR X -F-DPTRIF [H] 4227 %% 1 24 3 8t
1Z rel FINEAFHR 2 24 3 81
INZ rel FIn# AR 2 24 3 8fi
CINE A, direct, rel |Zjn#s5EBMbEEICHE, AHSMNHER| 3 24 5 4.81%
CINE A, #data, rel  [BINas 5 RIBLE, SN 3 24 4 61
CINE  Rn, #data, rel [&if7ds 5 LEPELE:, AAHSEN RS 3 24 4 6f%
CINE  @Ri, #data, rel [[W4ZRAMBEICSZRIECLLER, AAHSENEHE | 3 24 5 4.81%
DINZ Rn, rel SRR, R 2 24 4 61
DINZ  direct, rel HE bk o], AEFER 3 24 5 4.8f%
NOP TR 1 12 1 1213
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TR PAT R EERCR IR T 2
Y RAEILEFEII14ES, Hib:

PATH R BR2465 1 14
PATH P 265 1 124
AT RO, 615 (1) 14
PATHERBEEI) £19%
PAT I TR6 51 £39%
PATIHE P4, 81511 a4
PATHE RARE) 214
PAT I PR35 H14%

FRAE T FE A 1R FI AR AT 4511, STC12Z %1 1TIF8051 B Fr ML Lb 3 38 18051 B8 Fr HLAE [RIRE( T

TESR T Iig T BT T8~ 1265
EAHATIN B ST (k%) .
4 RS UIE1114484, Hr.
BT T HAT SERO RS HR12%
2B BT AT SERAE S E20%
SABT R AT HAT SE IR S HE39%
AABFBI AT PAT SE R FE S H33%
SN BRER P HAT SRR FE S 365
6N EP LT HAT e RIS Hh2g
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5.3 1548051 H¥135< E X i¥#% (1 3Z&English)
5.3.1 15480512 R #1545 E X iEH#

ACALL addr 11

hee:  “outiE A

WAA:  ACALLIE A S 44 AL Traddr L 1 B HUR R bk 9 70088 . BT IR A1),
WG PCIIE R N2, RIETSPCIR M ACALLE) F—4454, SR 1607PCHIESALAN
SR BN, [FIRIERR IR AT P . AR5, FEMETPCAE A =507 ACALLYE
ANV INT~SA RS2 F AL AR, 321416 40 H ik, 2k Py R
RPN D HbhE . BRZ T HIFE R A bbb b A0S EEACALL Y J5 48 4 4b
T RN 2KBIIFEFAEAE T T . ACALLIE A7 AT I AL 48 AR AL

245).  SPIIWILAME OTH, 455 SUBRTNAL T-H /5 AE4% 2L 11 0345H bk &b, o
BAHAT A T HE0123HAL K HE 4
ACALL SUBRTN

B4 SPAENO9H, NEFRAMMHEOSHANOOH L TG N 2543 7 925HAI01H, PCIEAS N
0345H.

EOKE (FH): 2
WITEH: 2

ZHEHEIZRAD: [a10a9 a8 1] 0 0 1 0| [ a7 a6 a5 a4 | a3 a2 al a0
VERE: al0 a9 a8SE 1147 HAxhikaddrl 1FJA10~A817, a7 a6 a5 a4 a3 a2 al a0sZaddrl1fJA7~AOfT

#{E: ACALL
(PC)«— (PC)+2
(SP)—(SP) + 1
((sP)) < (PCyy)
(SP)—(SP) + 1
((SP))«—(PC,s5)
(PC0)— RS AR
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ADD A, <src-byte>

IhEE:
AR

2541

ADD A,Rn
BOKE (F9)
WITEIER:
Z RS

11

ADD A, direct
EOKE (F1)
MITRIH:
— 4D :
1A

ADD A, @Ri
ESKE (F1) :
PUTRIEA:
i RAS
BRAE:

i

ADD#4 F] FI T 58 Bidtsre-byte T 7 B R A1 KM R as AR S mi e Al in . I
KEERET Bndsart . RAIRIZHER, HHRTAA AN ERAFRE N, 5N
%y A EINA AN BB A AR E N, WIEE . AR IO RS O i AL
B, SRRl E A R A

R RO A HEA AR BT SR 7L BT, BOERTALA AL R S o hrik A, WEOV
N1, BWOVHEEE . EHATH R BEEAMEH g, OVELI R R I
B AN B TR Ao — 1IR3

ARG ROT 2 AR T U7 3 e Thk. EHEThh. FAaAE
Fhk AR Gk

B8 B 8% 4 T (1835 H0C3H(000011B), ROMIMEHOAAH(10101010B). AT I F5
A

It
ADD A,RO

ZInEAH 25 R N6DH(01101101B), Al B AR EACHTER, BHALFRECHE H
FREOVHLEL.

1
1

[00 1 0] 1rrrx

ADD
(A)«—(A) + (Rn)

2
1

| 0010 |0101| |directaddress|

ADD
(A)«<—(A) + (direct)

1
1
[00 1 0 o1 1

ADD
(A)—=(A) + ((RD)
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ADD A, #data

EOKE (F1) :
HITRHA:

— IR -
1A

[ 0010

ADD
(A)«—(A) + #data

| 0100] | immediate data |

ADDC A, <src-byte>

INgE:
gl

2541

ADDC A, Rn

BEKE (F1) :
PITRHA:
— HEHIRAS -

$RAE:

ADDC A,direct

SR ()
HATR:
I
121

AL N o

PATADDCHE 21, Hsre-byte i AR AU A H0& [FIRE AR 65— 21 2 4%
AL, IPRERETRMGAT . RIESHER, SEBTAARLAER, WER B bx
HHEL, BWEE; SEFMMARECAER, WEHMBBEARENL, SUEE. R
RIS BUBRE, AL E A RN A AR AR

AR O AT HEA R BT SR 7L AT, BB TR B R S 6 A A, MoV
B, BNKROVIEE. fEIHT AR5 BEAMINIS SN %, OVENL, FRPNILE
B2 AR — 58 B A TR AN — 1IR3

ARIG LI RV RAM S 77 B S, BERSIE. TSRS
BRI ED T

% B %4 (88 HOC3H(11000011B), ROMIME NOAAH(10101010B), FEAIFRE
N1, PATII R RS

ADDC A,RO

ZNEsAR 5 R ON6EH(01101110B), 4HBhdt i Ar EACHIE S, AR ECHE H AR
HEOVHEE 1.

1

1

[00 1 1 [ 1rrr ]

ADDC

(A)—(A) +(C) + (Rn)

2

1

| 0011 |0 101 | |directaddress
ADDC

(A)«<—(A) + (C) + (direct)
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ADDC A, @Ri
EOKE (F1): |1
WITEHER: 1
RIS [ o0 1 1 Jo 11|

#1E: ADDC
(A)=(A) +(O) + (Ri))

ADDC A, #data

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

AJMP addr 11
Ihee: Xk

BRA: AIMPHR 4 F A2 B R B f bk 34T, Zh bR AT i R 2 i e
g, HPCHE (IR 2 J5) BIESAL. FRAERS 7~ AITE 4 1 527
TR . BRI H b A ATMPHE A 105 — 2638 A A8 1 =1 A T[] —
2KBHIFE AT T

255 R hR S IMPADRAL T-FE A7t 25 110123H, $54
AJMP JMPADR
f7F0345H, 4T 581%484 ) PCIHAE N0123H.
ESKECED: 2

:1&$|Jéﬁ@' |a10 a9 a8 0| 0001 | | a7 a6 a5 a4 a3 a2 al a0
ERE: HEMHEARA10—A8=al0~a8, A7—A0=a7~a0

BIE: AIMP
(PC)«— (PC)+2
(PC,y.0)« page address
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ANL <dest-byte>, <src-byte>

Ih&e:
1R :

2541

ANL A, Rn
BESKE (F):
WITEHA:
Z I 4RAD

#B1E:

ANL A, direct
EOKE (F1) :
MITREIH:
4D :
1A

ANL A, @Ri
RS KE (F)
PITRH:
IS
HRAE:

XA AT S8

ANLFE 244 t<dest-byte>Fli<src-byte>FT 8 i€ I A7 1T IR M T 25 Sig
B, HRE A R AU E<dest-byte>FT 18 72 B9 H AR . 2384 1IHUT A 252
Y A

PIM R R Aok o vre i FHERE. 4 H B ERAEEON Fondsns, RS
VAT, BT, T8RSN RI k. 2 H BB RO B L
I, PR RO DU B0 a8 2oL R AL

TR HizdR M T s i LR, BN AR S ok T H o 8
LR PN B

W B BRI M 25 H0C3H(11000011B), 2R AE 9201 P9 45 /955H(010101011B),  JE
/=R

ANL ARO
PAT 45 52 BN 1 M 448 41H(01000001H) .
2 H RV E RO T B S HE BRI, ANLIE A T FSRITAEfTRAM # e B &

EPERF A7 as PSR AE % o BRil 710K e MR R s 2 o R 7 1T R REAZ T
#, WERER Bmas T R A IR RS

ANL Pl #01110011B
B D RIRLT 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) A (Ri))
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ANL A, #data
BEKE (FDH): 2
ZHEFISES: [ o101 Jo 10 0] [ immediate data

IE: ANL
(AY—(A) A #data

ANL direct, A
BEKE(FM: 2
ZHEFIZRES: [ 01 01 [0 0 1 0] [ directaddress
#AIE: ANL
(direct)«—(direct) A (A)
ANL direct, #data

EEKE (F1) :
WITEEA: 2
ZHEFI4RAD - | 0101 | 0011] | direct address | | immediate data |
#1E: ANL

(direct)«—(direct) A\ #data

ANL C, <src-bit>
IngE: XM BRI TEH 5EH
1RB Wi sre-bitR /R AT /R AL N0, IEEHAbREN: BN, CREFEAARER
YHPRES AL . EILmIE ST, BAEEETTR «/” f75RRrE T Hn 35 250
BeFHUATHUS, SRIEAME N IEIRAEEL, (BIERAEROAR A 2 . %38 S EPATIAR
SRS HAD S AN bR E AL

PEIRVE R R AR B B T 0k 7 5.
240 RS FHY HAUSP1.0=1. ACC.7=1FOV=0l, ¥iFhFrECEL:

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

ANL G, bit

EOKE (F1) :

MITREIH:
ZHEFIZRES: [ 1000 [00 1 0] [ bitaddress
#{E: ANL

(C) — (C) A (bit)
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ANL C, /bit

ESKE(FTH): 2

Z BEHIERAS -
B#AE:

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

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

Ihe:
AR

241

AP BRAE RO A S W H 72

CINEF JG LB AN R K/, IR = AN F A . HArbk i T
CINEFE A 5 Ja |1/ F W A 75 B ERIPCH M AT CEABCINER) T — 4484 10
b ARARTT A AR AR — AT SRR, HAE N T IR R O R JEAF
SREL MWARKBAAREEL, BNREAARETEE . HRERAS A SRR,

<dest-byte>Fl<src-byte>ZH &Lk, RVF4FFHERR . Bn#Ar] LLSE A ] B
FEF UL BE S AIBOHAT UL AR A EE S 4k I RAM B TT B B AR &5 A7 de# n]
AN ST R kAT ELAL
BRI AT EN34H, RTELEHIHAEAS56H. W F 5451

CINE  R7#60H, NOT-EQ
; e ; R7=60H.
NOT EQ: IC REQ LOW ; IF R7 < 60H.
; J ; R7 > 60H.
IR KR MR EE L, FFBE RN SNOT_EQAb. # T2, il et bz
&, LA ERTZ KT 60HIE A/ T60H -

G 1 A 2 34H, A FHE4

WAIT: CINE A,P1,WAIT

WG B bR G IR GR A T T, ROV B Es (E B oh34H, BIATPL (K EdEAH
L, CInSPL O RO & A KE, IBAREFAAERIER, BERPLm O R EE
A R340 1E. )

CJNE A, direct, rel

EOKE (F): 3
WITEH: 2
Z I RAD : | 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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CJINE A, #data, rel

BOKE (F9)
HATRH:
IR
HRE:

3

2
| 1011 | 0101 | | immediata data | | rel. address
(PC) < (PC)+3
IF (A) <> (data)
THEN
(PC) « (PC) + relative offset
IF (A) < (data)
THEN
C)«1
ELSE
C)«0

CJNE Rn, #data, rel

BOKE (F) -
HUTRH:
LTS
B1E:

3
2

| 1011 | 1l rrr | | immediata data | | rel. address |
(PC) — (PC)+3

IF (Rn) <> (data)

THEN

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

©)«1
ELSE

(©)«0

CINE @Ri,#data,rel

BOKE (F) :
PATRHA:

Z HEHIRA -
1#BA1E:

3
2

| 1011 | 011 i/| | immediate data | | rel. address

(PC) « (PC) +3
IF ((R1)) <> (data)
THEN

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

C)«1
ELSE

C)«0

109



STC12C5620AD £ 41| 1 HLIEFS

CLR A

Ihee: JERR RS
WRA: IR TH RINSAR A S S, AEmbsEAL.
2450 B B NES 4RI N 2 85CH(01011100B), HiATE 4
CLR A
PATIE, RIN#BIEAE J900H(00000000B).
BSKE (FM: |
WITRER: 1
RIS [ 1110 Jo1 00

#{E: CLR
(A)—0

CLR bit

Ihee: THERERIN

WBA: Kbt URIIAIE S, BAR SR 2RI . CLRA T30 AR S CEGE iy vl H

PR .
245 R 1 EUE A5SDH01011101B), 444
CLR P1.2

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

CLR C
BEKE(FM: 1
ISR [ 11 0 0J oo 11

¥{E: CLR
(C)«—0

CLR bit
BEKE (FNH): 2
HATEH: 1

Zi#EHI%RAS: [ 1 100 Jo o1 0] [ bitaddress |
#¥{E: CLR
(bit) — 0
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CPL A
e RIMARARR
WRA: H BUnBRARE A EREU, RIECR N TIIAIAE N0, JESRNORINIAE N1 . %ISR
Wi AR AL
2450 & RINEAK A ASCHO01011100B), AA$54

ESKE (F1) :

CPL A
PATE, BRI AN AARKOA3ZH (10100011B)
1

ZHEBIRS: [ T 1101 Jo1 00
#1E: CPL o
(A)—(A)
CPL Dbit
Ihee: Wbithr &R AR IR
BEER: FoitdE AT AR FIALHUR, BIESRALCA TR0, R0 EARE
2235, CLRA AT AR & CEEE A v B S hE AL .
R WAAZAR AW F RS ol th o I IRPRAS IS A bit I AR 1) B8 2 iy 1 43
LR, ARG RN S EeRAs
240 WP O EE N5BH(01011011B), FRA1E4
CLR PI1.1
CLR P12
PATTEIGE, Pl 14 1% B 5BH(01011011B).
CPL C
BEKEFM: |1
ZHEEI%RES: 10 1 1 oo 11
#fE. cpL
(OR(®)
CPL bit
BEKE (FH): 2
ISR [ 10 11 Jo o1 0] [ bitaddress
®E: cPL
(bit) < (bit)
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DA A

IIRE:

WiRA

2541

TEINEIEHE 2 IG5, X RIN#s AT -t i) 5

DAJE2XF BN & A A7 T FR I R 0 ni2is 57 AR I8 A e 3E 4T 1 48 (ADDER
ADDCH54 1 LA FH SRS BLRS FR4EBCDRSIINGE) AR BN AL I B

WS BUNES I R4ANL (B23~020) KT9 (xxxx1010~xxxx 1111) , i ks
i, TR EACKHT, IEADATRA M6 IR Enas b, LATEARARL AR BRAE A 1)
BCDH 7. #n6)5, R4frm a3, HEdfi# A, e s—Emnikis, B
B e bR ERE L (IS SR bR SRS R, bR E SRR R
FeIAH -

IR AR E T, B mAA B9 (1010xxxx~1111xxx%), ABADATEA
fEemB A, EmEmMA R IEFHIBCDE Y, EATERRIRE . 5 mahia B hiim
H, WESRRE N, B, AECEI bR E . BEAERE PRSI T ER A H
ABCDHHE 2 FET K T99, KTiDATE A {45 CPURT LIRS ff st AT T3k Hil i vz
Ho EE, OVIRENSZR.

DAFEA M LA FIRAETE— AR A N 5 . bR b, HRIE B2 AFALARIRAS
FPSWHKARINZ, DAIEO0H. 06H. 60H. 66HANE] R Ane$A L, Mg scip -+t
et

R WRATHRE T INAZEHE, AR EZADATR A RIS A 1+ o8it
TR #5 NBCDEL, A, IR AT IR EEE, DARS AR ST Frfiii
IR

WR B hnas i N A A56H (01010110B) , Fon ik BS6HIBCDIY, 2947943
I N67TH (01100111B) , FonTitfil$67rIBCDIS . HEMibrE N1, MRS

ADDC A,R3

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

B, DABUT THERIEEE, 15 24 N A48 824H (00100100B) , FonT
HEHIER24BCDS, HEiE56. 67 bR EZ ARG WY . DATRA S 0HHL
WEEN, XRRTEAT- ke, KA TEB . 561 67V IHIAIN124,

EBCDHS A A & 0 - 0IHELO9H, 7T LASEIL N1 8 1. MR B s v 4 {a
JN30H (FRor+-3EH%5030) , 54 51
ADD  A#99H

DA A

BN CE N, BINseAMEEEAS N29H, K930+99=129. Ini:Fnfrqsfr s ar
DIEERRIEH 4R, BI30—1=29.

112



STC12C5620AD £ 41 5 HLIEES

BOKE (F1) :
WITEH:
ZHHIYRAG :

#BeAE:

1
1

[[11 01

DA
-contents of Accumulator are BCD
IF [[(As)>9]V[(AC)=1]]
THEN(A3,) < (As,) + 6
AND
IF  [[(A)>9]V[(©)=1]]
THEN (A;,) < (A;,) + 6

[0 10 0]

DEC byte
IigE: IEBYTERTRRMAESIR
AR : BYTEFTRRMAZ R 21, a5k N00H, A E1)E, AZROFFH.
BEWEMSZREW . 284S TR ER T Binss Tk, S5
| RE 2= 1 | LR S [T oo O
R HDECIEA M &k i D PRESR, BYTERTRE (5 & M 4
BB AR R SRE, A A S E SRR AR IR A
4. R FEROMANZANTFH (01111111B) , HEBRAMMITEHM7TFHEE TC I R 2545 5
00HAI40H, 484
DEC @RO
DEC RO
DEC @RO
HATIG, 2SO0 A TEH, NESRAMIKTEHFI7TFH A TG N 2545 H1 A% HOFFH
FI3FH.
DEC A
BEKEGEFED: |1
HITEHEE: 1
Zi#HEmAS: [ 00 01 Jo1 00
#{E: DEC
(A)y—(A) -1
DEC Rn
BESKE(E®H: |1
ISR | 0001 | lrrr
#1E: DEC
(Rn)«—(Rn) - 1
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DEC direct
BESKE (F): 2
PATAH: 1
Zi#EHESRAS: [ 0001 Jo 1 0 1] [ direct address |
#{E: DEC
(direct)«—(direct) -1
DEC @Ri
BESKEFEM: 1
HITAER: 1
RIS [ o001 Jo 11
#%{E: DEC
(Ri))—((Ri)) - 1
DIV AB
InfE: Rk
AR DIVH 44 RN #s 4 (867 JC 75 B H b LA Fr 4788 B IS ALCFF 58 4, ¥
FET Engsat, KBETHFFEEBT. Al ECHE BirEoviE%.
Bilah: R FFIRBIIVIIAHEN00H (RIFRECN0) , IBAPRATDIVIES G, RN
WAMFAAZBRBHINERAFEN, HiEBirEoVIIE EAL. HEIEEMELL T,
PR ECHEHETEE
2450 B ZN#ERME 8251 (OFBHEL11111011B), ZFf72BAIME N18 (12HEL
00010010B) . Mifg4
DIV AB
PATIE, ZEHMEASRL13 (0DHEL00001101B), 2917 s BIME A A 17 (11HEL,
0001000B), 1ELFF4251=13X18+17. BEALAIEE AR EH G E .
BEKE (FH):
ZiEHEI%RES: [ 10 0 0 0100
#®1E: DIV

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

IfjgE:
1R

2451

DJNZ Rn,rel
ORI (F1) -
MATEHA:
I 4RAD

#BA1E:

T, A AEON kL

DINZIEA B K F1NREBUT R BN 201, WRLE R AN, WEREE
SRR BT AR i e A LB AT . SR B LA ERAE RO N 00H, IS AR A
OFFH. iZig4 Aimbr . B Hhrtibib it 5. &5 PCEme (g —
ZARLME ), ANENG S 2R EERIR A 755 A R F2 2 i BIPC L 22 B Ay,
byte TR M HRAVE RO R A A7 7 % SRk s E 2 54k

R WFIZIEA P RS B ERPIRZS, I8 Abyte ATCER BB 2 M i
i B A7 B P R B, T AN B S

% P ERAM40H, SOHAI60HE JC /il 775 01H. 7T0HAI15H, NIfE4
DINZ 40H, LABEL 1
DINZ 50H, LABEL 2
DINZ 60H, LABEL 3
PATZ 5, TG B 26 S LABEL2AN AT,  HARR 3N RAME TG 9 548 %,
00H. 6FHAN15H. Z LB 1T/ MERIL AT, BN LG FH S FoR0, AN 2 Bk
%A

{5 FHDINZ 454 1] L7 (o 7E A2 e b SEBLP s KB A 3R, b A — 4638 2 3t mT
PUEERE R Sz B rp 2 K FE (R I (B) 23R (2~S1I2AMHLEs A . F54 541

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

AP LT R B FE8 K, MIZEP L7/ A4 kb, AFAN K ol 3 23 4 B s )
1, Hrp2AADINZER A BIHATHTE], 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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DJNZ direct, rel

BESKE(EFED: 3
Z IR
#%{E: DINZ
(PC) « (PC) +2
(direct) « (direct) — 1
IF (direct) > 0 or (direct) <0
THEN
(PC) « (PC) + rel
INC <byte>
IhRE: dn1
Sio1:): INCHE 4 ¥ <byte> TR FIBIE N1 G0 5 F R E AFFH, N1 548 900H,
TR D MEREN . CR3F R, A Tk BT, AT
hE
VR WFIZIE A Y R B EERIRZS, B Abyte TG BB 2 M i
1 4 H AR R A 2 R R, AN AR BRI T
2450 R FIEAL0M A 2 NTEH(0111110B), P EERAMIK 7TE A ST A 7F 855 3 I 77 UE OFFH
FI40H, NHE4FF 5
INC  @RO
INC RO
INC @RO
PAT TG, FATRROMI N AL NTFH, T N EERAMAY7TEHAITEH B IT T A 25 43731l A
J%00HF141H.
INC A
BEKEGEN: |1
PITEHE: 1
Zi#HmAS: [ 00 0 00100
BIE: INC
(A) < (A)+]
INC Rn
BEKEFEM: |1
BITEHER: 1
ZiHIYRAL |OO 0 O| lrrr
BIE: INC
(Rn) «— (Rn)+1
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INC direct
BSKEFETH: 2
“HEFISED: [ 0000 Jo 1 0 1] [ direct address |
#BAE: INC
(direct)«—(direct) + 1
INC @Ri
ESKE(ET: 1
“HFIRS: [ 0000 [o1 1
#BIE: INC
((Ri))«—(Ri)) +1
INC DPTR
IhRE: Hukfeerim
TER: ZIR ALY DPTR AN Bhfg. FFEEREMZ, X116 EIEiE 4, v
DPLMFFHE N1 2 J5 48 H00H,  [RIEF3EAL 21 507 7T DPH. Z45 A E AR MR AT o
AR R ME— 125 160 T A7 A I 1R 2 .
241: R FFAF4sDPHAIDPLY A 45 735l N 12HFI0FEH, W5 47 1)
INC DPTR
INC DPTR
INC DPTR
AT 5E 5, DPHMDPLAS K 13HAO0IH
BSKE (FNH) :
TR [ 10 1 0Joo0 1 1|
#1E: INC

(DPTR) « (DPTR)+1
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JB bit, rel

IfIgE:
AR

25451

ESKE (F1):
HATRIEA:

#BAE:

JBC bit, rel

L B 9 1 0 Bk A

W RbitfC R A B 1, Mk Blrel BT g & b Ab 34T BN, k8347 F
— 2484 . BRER H bR bk IR A R Oy B SN PCHOME, R N — &R
AHE AT, ARl TR A 5 MR 2 (F5 4 1IR3 F19) nE|
PC L%, HWPCERI N H bttt %484 FAZMEHH R A 5, (HAR S e 4s 25
B, 1 HZEREA S bR ES .

R TR 5 N B 110010108, B NEEHIME AS6H (010101108 . M54

JB P1.2, LABELI

JB  ACC.2, LABEL2

S BEFH Bh S LABEL2 AL 2 34T

3

2

[ 0010 Joooo]| [ wvitaddress | | rel address

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

ThEE:
1AR

25451

BEKE (FM):
WATEER:
Z RS

$RAE:

T B 9 1 B I HE =

Wbt RF AL B 1, TPKs 5 Z B A% Blrel Fr e € MM HE AL P07 iR
bitf ORI 0, W AREAT N —2%4845 . BREER H brihb 42 18 a0~ 7 2005
S INPCHIME, FEHIGA N —&48 0 e = ibbl, AR5l ITCRIE 755 I
SRR GEAIH3AN T IBIPC_EE, HIPCHEE A HArhl, W HiZEEAR
SRR AT o

R WHRIZIE AU RS 5 L ERIRAS, B Abyte T QR M H0E /& Mt
1 AR A7 s PRI, T AN B S
% BN & N 2 956H(01010110B), T4 FE %)
JBC ACC.3, LABELI
JBC ACC.2, LABEL2
1 FEFE T 2hr T LABEL2AL 3047, H R #s A4 N52H (01010010B)
3
2

| 0001 | 0000 | | bit address | | rel. address

JBC
(PC) — (PC)+ 3
IF (bit) = 1
THEN
(bit) < 0
(PC)  (PC) + rel
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JC rel
Thig: Ftfipbednl, Mk
WRA: WORBEAIARE AL, WREFPBEH Blrel T AR KL A LT BN, RSERAT R
B4 B BRI an N 7 e . S IInPCIME, AR A B HICER 21
T e E bhE, SRRl IHURIA RS R W2 R (F82 1052 779)
MNEIPC L2, BritIPCIERI HARHhE . IZ3RAEA M AR AL
2. B EEALAR B UL 0, R4 RS
JC  LABELI
CPL C
JC  LABEL2
PAT e R, AR EA L, IF S B Bk 2185 5 LABEL2Ab 4147
BEKE(FMH): 2
“HHEIHES: [ 0100 000 0] [ reladdress
#BiE: IC
(PC) « (PC)+2
IF (C)=1
THEN
(PC) — (PC) +rel

JMP @A+DPTR

IfIgE:
1AR

LR

BEKE (F1) :
PITRHA:
Z IR -

#B1E:

) FE R
IO ZEMERAT SO T AT IR A 1647 B AR EF FIEAR I,  JFERER T — 208 4
THIR A R, fEIBARR P EESPC. AT 164 AR, (R FFTDPLIKE 2
L3 7 TDPH. BN AFEIEIEE DPTR N EEHA KA . AT bR
&AL
R Znas AR I E AR N0EI6) o NI 4 7 7 1552 7 B i B4 T Bk 4%
FIMP_TBL (1425 AIMPHE 4 rh i 3 — 2 L P47

MOV DPTR, #JMP_TBL

IMP @A+DPTR
JMP-TBL: AIMP LABELO

AIMP LABELLI

AIMP LABEL2

AIMP LABEL3
WRTFIEIAT LR EE 2P FIN, BN AH FEN04H, IBATE T i 4 Bk 2lbR 5
LABEL2AL 34T o

W AIMPRE— 2715964, HIMAEBEER T, SRR N Db hER
ZE2NF o
1

2

[ o111 Joo 1 1]
JMP

(PC) < (A) + (DPTR)
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JNB bit, rel

INRE:  WIRbItARR I A NI BEE: .
AR W EbitAT R RN N0, NEERS Blrel IR A bE 223047 B, 4REEHAT T —4%
B4 PRGN B As bt an bbb 5T e PCHIME, LB N —4 B4 7 i
bk, SRRl TR A /5 TR & (FRATIEE3A3) InEIPC 2%, #rm
PCERI N H btk o %484 Ho2 MR B (9 20, (B S OC Al , i Bz
VEAR SRR E AL
40 R RN EHE 110010108, 2 ngsA0{E N56H (01010110B) . MIFE4 41
JNB  P1.3,LABELI
INB  ACC.3, LABEL2
PAT J5 5 5 BT ¥ BIFR 5 LABEL24 2 3047
BESKE (F®H: 3
ZHEBI%AS: [ 0011 [000 0] [ bitadres | [ rel address
#1E: INB
(PC) « (PC)+3
IF (bit)=0
THEN  (PC) « (PC) + rel
JNC rel
Thee: #aEArAnE AR BkA%
BRR: W AR E N0, MR kL Blrel FTACR A Mk Ab 2o HAT ;s B, 4REEAT R
B4 BREEI B As bt de iR i R 7 G SetinPCfE N2, fE TR E S RINCTR
ST a4 kb, A )E el T CRINE 5 1M WAL (Fa L MEE2A~ ¢
) IEIPC FX, FPCHEE Y HARHIE ZEAEAR S bR EAL
2500 PO bRE S N, WEEA TS
INC LABEL1
CPL C
INC LABEL2
PATEEE I, BEAAREA RO, FTERE T B BhR S LABEL2AL 22 34T .
BESKEFE®H: 2
ZHEBIZAS: [ 0101 [000 0] [ reladdress
#BAE: INC
(PC) « (PC)+2
IF (C)=0
THEN (PC) « (PC) + rel
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JNZ rel
THRE: R BUINES ) a2l O Bk e
WA R FINEARAEAT N1, I ARER Bk Elrel PR A HIIEAL 24047, 2RS4
RLHER0, GREEPAT T — %484 BhEGH B ARHUE 2 100 R 07 Gt 55 JedBPCRO (B
n2, RJEEel IR KA RS AR E ELE2D7I) mBlPC EXk, #
IPCAE BN H ARt . BRAE IR 2N g HIEA SR AR, A EmbrELL.
2450 BRI IIYILREIN00H, NHEL 71
JNZ LABELI
INC A
JNZ LAEEL2
PATEEESE, BN INAEROIH, B4 SIS LABEL2Ab L3047 .
BOKE(FDH): 2
ZHBIMS: [ o1 11 Jooo0 0] [ reladdress
BiE: INZ
(PC) «— (PC)+ 2
IF (A)#0
THEN  (PC) « (PC) + rel
JZ,  rel
ThRE: 47 RIMAsHI A N0 NI B
WA R RINSAREA—AN0, TR ARE R Bk Blrel T AR AL AL 24047, IR &4
RLHRN0, ZRBAAT T — 2484 . BEFH H bRtk i I8+ 07 20k 5. SedEPCHIME
n2, SRl AR A RS R R R (82 RS2 795) IEIPC E %, Hr
FIPCEEN A H btk . #RAEIERE T RIS HE AR AR, ANt
240 BEMESHIYIIREN0IH, R4 75
JZ  LABELI
DEC A
JZ  LAEEL2
PATSEHESS, BN AL RO0H, HAR P45 Bk 245 5 LABEL2Ab L4047 .
EOKE (F): 2
ZHEBISRAS: [ 0110 000 0] [ reladdress
B JZ
(PC) « (PC)+ 2
IF (A)=0
THEN  (PC) « (PC) + rel
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LCALL addrl6

hee: KA
WRA: LCALLA T 1AM addr16fT4a bt FHIFE. B0 PCIIMEIE N3, H15PCHE M 'EpE
LCALLK) T —4:464 1k, SRJ5HE160PCHIMESAL AN SA AR UE AR (AL 715
1E5E) , [RIBFHERR AR E 2. ARG FRHELCALLYE A 1 88 25715 A 3 54 (0 B 45 il
APCHIEAL F I DPHAVEA, 7 DPL, F2 7 M B FIPC TR B A bk &b I 45 04T
T T RE °T UG T 64K BRE P A7 fif 25 8] (AR kb Ak o % B VE R SR bR A7 .
26400 ARTEEIVIEAE 0TH, KRS SUBRTNE 23 B RS 7 A7 A 2e bk A 1234H. AT G
T THibko123HFE 4,
LCALL SUBRTN
FeA8E 48 B09H, N EERAMIOSHATO9H 5. 7 ) P 2543 A 26HAT01H,  HLPCHI 4]
{8 91234H.
BESKE (FEH: 3
TR | 0001 | 0010 | | addr15-addr8 | | addr7-addr0
##1E: LCALL
(PC) — (PC) +3
(SP) < (SP) + 1
((SP)) = (PC,,)
(SP) < (SP) + 1
((SP)) = (PC\s5)
(PC) «— addr,s,,
LJMP addrlé6
NEE: KpkkL
YRA: LIMP{HfSCPUTC k% Fladdr1 6T H (AL PATRE . HEiZIB A S22
3T A W ANFE I T BB PC I i 6 T2 T DPHAME AL T2 DPL . F2J5 MTPCAEL X B (1)
Huhik A UG AT o iZ 1647 B brHuhik o] 37 T 64K BFE 7 A7 il 25 18] FRAE A Mo bk Ak o 12884
AN AR EAL
Z450: bR S TMPADRYY /> it (IR FEE M 2 il )y 12340, A2 T3kl 1234HK45 4
LIMP JMPADR
PATSERE G, PCII Y AETEAR 91234H.
BEKE (FEMH: 3
Tt 4R | 0000 | 0010 | | addr15-addr8 | | addr7-addr0
B4E: LIMP
(PC) < addrs,,
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MOV <dest-byte>, <src-byte>

ThEE:
gLl

25451

MOV A,Rn
BESKE (1) :
WITREIER:
Z RS

RAE:

*MOV A,direct
BEKE (FM)
WITREIEA:
— BRI 4RA -
#BR1E:

fEIk 7T A

BB E AR T AR B N A ) B S 1 E BT RR It o b . 1%
TR RS MR FRER, WA S H A 25 A7 2 AbR S AT

MOVHE 4212 A A b i RIEIIE 4, VEEAEROR B e dl A ileck, 3
HE 5 TR 15F

B 5 A BERAMRI30H 507G 1) A 45 940H,  TTT40H BTG 1 A 45 N 10H. i 1 I%EE N
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

PATEEE G, BAEAR0MI N ZEN30H, SN ZF /748 1IN A 4R 40H, FA7 4B
WA N10H, RAMA40H 5§70 HTP2 1) 232 H0CAH.

1
1

[T 1T 1 0] 1rrrx

MOV
(A) < (Rn)

2
1

[ 1110 Jot1o 1] [ directaddress

MOV
(A)« (direct)

2. MOV A, ACCELHIES.

MOV A,@Ri
\BEKE (FM):
MATEER:
TR
BRA1E:

1
1

[11 1 0Jo1 1

MOV
(A) < (Ri)
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MOV A #data
BESKE (F1):
PATEEA:
ZHEFI AT -
1BR1E:

MOV Rn, A
BEKE (FM):
WITEHA:
ZEHIRAS
BRAE:

MOV Rn,direct
EOKE (F9)
MITRIE:

— HEIRAS -
1A

MOV Rn,##data
BEKE (F1) :
HATEIHA:
ARG -
BRAE:

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

MOV direct, Rn
BSKE (FM)
MITRIE:
— HEHIRA :
BRAE:

[ 0111

[0

| | immediate data

MOV
(A)«— #data

1
1

[[(1 111

K

MOV
(Rn)—(A)

2
2

[ 1010

K

| direct addr.

MOV
(Rn)«—(direct)

2
1

[ 0111

[ 1

| immediate data

MOV
(Rn) « #data

2
1

[ 1111

[0

| direct address |

MOV
(direct) <« (A)

2

[[1000

[ 1

| direct address |

MOV

(direct) « (Rn)
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MOV direct, direct
BESKE(F): 3

THEFISES: [ 1000 [o 10 1] [ diradde (sie) |
B1E: MOV
(direct)«— (direct)
MOV direct, @Ri
BESKE (F1): 2
WATAR: 2
T#EHEAD: [ 1 000 Jo 11 i ]| [ direct addr. |
#B1E: MOV
(direct)«—((R1))

MOV direct,#data
BEKE (FW: 3
BHATEE: 2

RIS [0 1 11 o101

| | direct address |

B1E: MOV
(direct) « #data

MOV @Ri, A
BOKE (). |

RIS [ T 1 Joo1

B1E: MOV
(Ri)) < (A)
MOV  @Ri, direct
EOKE (F) : 2
WATEHA: 2

TSRS [ 1010 o1 1| [ directadd
B1E: MOV
((Ri)) « (direct)
MOV  @Ri, #data
EOKE (F): 2
ZHEFISES: [ o1 11 o1 1] [ immediate data
#®{E: MOV
((Ri)) « #data
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MOV <dest-bit>, <src-bit>

IfiRE:
WiEA

2451

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

#B1E:

MOV bit,C
ESKE (F1) :
HATEHA:

T ERAD :
#B1E:

ik AR

H<sre-bit>f{F (1177 /R AL B ] Bll<dest-bit>Fr 1 & MIEHE o 25, WAMRIES
W — A SRR, TR —A R T BB T RO . AR AR R H Ath 25 77 2% Al
bR
TR AR ECHIWIME T, i P2 AR /£ 110001018, i 1 TROEIE % B oA
35H(00110101B). NI#54 /541

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

PTG, BRGNS T, O LEEEAE N39H (00111001B) .

[1 01

MOV
(C) « (bit)

0 |0 0 1 1| | bit address |

2
2

[1 00

MOV
(bit)« (C)

1 |0 01 0] | bit address |

MOV DPTR, #data 16

Iige:
TR

2451

BEKE (F1) :
HATEIHA:
—EFI GRS -

#B1E:

164 115 BT T B B 4R

AR AW 1607 H BB B 25 BIR AR 5 DPTR . 16467 18 Bt S 7E 48 A M 58 25 Al
B3 A DPHA AL A #datal 611 8 7, i DPLHAE BT St #datal 6FMK 7
Fio ANFEMFRENL

RS M — 2B — R MERE S 16 BB 48 4 .
B4
MOV  DPTR, #1234H
P 3L RIE1234H3E N B FR 4T A7 2% . DPHAME AN12H, DPLAI{E N34H.

3

2

[1 00 1]J0o o0 o0 0] [ immediate data15-8
MOV

(DPTR) « #data,s ,

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

IhE:
AR

2541

R Al As AR T 8 CR B Feik % Rinds4

MOV CHa A B2 7 A-fifi s RO ARKE =5 B B e AR I8 B BN as . #AL i n s+
TR B B ge R T S 8 F AR A 67 I hE R AE 2 (DPTRELPC) (R {iAH
ey, WS PAPC NI L Z /7 4R, UTE ZUnas WA N BIPC 21, PCHE e hn
R AMOVCZ G FIE A ki iR 2 IDPTRON 25 47 8%, VA b il
TEPAT 160 INTERS, AKSAL = A B 2 AL B 25 T8 e AR S AN FEM AR EAL

& BN ARE AL F0~42 18], W1 F-FIFEN B4 b fE ##58 FIDBIY 45
L GEXTH) B XH4MEL —
REL-PC: INC A

MOVC A, @A+PC

RET

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

IR AR % 7B 2 BT B8R N0 1H, PAT R TR, BinssriE
AFNTTH. MOVCHRA Z RTIINC AR 22N T AE BRI RETM R E M. Wi
MOVCHIE A Z (84 2 MRS BTk I, AN T IERH SRR, UK AH R
M T 50mse i 3 Ronasd L.

MOVC A,@A+DPTR

BEKE (F1) :
HATEHA:
I 4RAG :

#BA1E:

MOVC A,@A+PC

BEKE (F1) :
PITREA:
4D -
1A

1

2

[100 1 Joo1 1]
MOVC

(A) < (AHDPTR))

1

2

[ 1000 Joo11
MOVC

(PC) « (PC)+1

(A) — (AHPC)
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MOVX <dest-byte>, <src-byte>

INRE:
AR

25451

MOVX A,@Ri
BEKE (FM):
PATREEA:
ZiHI SRR -

#BA1E:

SRR IE

MOVXH& 4 F T-7E RN S MM ECla A7 fif 4% < ML B Hd . Rl AE Rk i 4
MOV G M ¥ Xo MOVX 3o AP, EATZ 18] X AAE T3 i S SR RAM
PR TR M il 87 f 3 2 16 6L ) o

ST VRRAL, AT TAE S AE S A I ROMR SR A7 bk B & A 3% PO T
HNERL/OY TR L B BUNIRAMER S, 8A7HIE L ig . 45 05 M B KIRAM
FEZ,  nlfEm O 5] RS S A bbb S S . SN T fEMOVXEE 4 2 Aids g i 48
A, b 1 5] AV S o

XSRS, I BARSRE DPTR™ A 1647 (Ftta k. 24P23 111 FA) oy 22 4%
FIEDPHI W AT, P2IVIRFIR T RE 3 A7 4% DR JIROR I B8l o 8 U5 DA AR (1 Al
FEgIS, SRy s AT ROREREE PR AS 5 ZEAME 4 R0 B el 4 3 11

FEREE RN, W LUR A PR SR (IMOVXTE 4. RV i KA E RAM
XA, BE R DA S e S DPAEP23 11 _F % ik (Y s 2, i m] DA 4%
B4, O RE A P23 1 B, PR S ROBERINA HE S HE MOV X5

4.

AT — A0 I S L KR 2R (S RAMAE R 85, 29892568 (U1 Intel (1)
8155 RAM /1/0O / TIMER) , A7 a8 BOERL 218051 193 I1PO_L,  uify I P3#E FH T3 1%
AMHRAMT 35 (3265 5o 5 CPURTP2 A AR 38 F 4 N /4 o 17 . ROFIRIA [ 5 4i 4>
AJ912HFI34H, SMTRAMBI3AH S TCAEAE I JvS6H, T 148 4541 -

MOVX A, @RI
MOVX  @RO, A

KB SoHE il 2] 2N 28 A LLL AMRAMIP 12H LG AR

2
[T 11 0Joo0 13

MOVX
(A) « ((RD))

MOVX A,@DPTR

EKE (F1) :
MITEER:
I YmAD -
BAE:

1
2

[ 1110 Joooo

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

B (1) -
HATRA:
IR
1

2
[[(11 11 Joo i

MOVX
(Ri))— (A)

MOVX @DPTR, A

ESKE (F1) :

1

BITRHEE: 2
ZHEFISRRS: [ 1111 [0000
21E. MOVX
(DPTR)«—(A)
MUL AB
IheE: IRk
WAA: 1Z484 AT F TSl RN A AT A2 8 B B TR S 8 B B ek . Fir= AR B 160 e AR
TSI AETAE R INAs A, T R S AL AF e T AF A B« B AR T-255(0FFH) , U E
i ARG BUNEERRES . EPITIZIEAN, bR G R RS E.
2450 B ZINESAVIEAE J980(S0H), 172 BIMAILAE 160 (OAOH), MIFE4

ESKE (FH):
WITEHER:
Z RS

#BAE:

MUL AB

SRIF3RAN12 800 (3200H), FT LA A48 BI{EAZ F32H (00110010B) , SANZRHE S,
AR SR B AL, MR EWEE.

1

4

[1 01 ofJo 1 00

MUL
(A7 (A)X(B)
(B)ss
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NOP
Theg: E4RfE
WER: BUTAIRL )G, BRSEHITHE RS . B TPCHL, HAh /7 dsfibr S A
A
;B EAE I P2 SR 75 51 R L I TR IR P s iRk b RS AL
WM KD o FHRAUEFSETBHICLRIGA T, AR kh R AERFEL 1A HLES
Wl DRI R RO ANAAN BN AT AT DU R AR Oy ROk SEEL BT R I T ik
R ABIRHD -
CLR P2.7
NOP
NOP
NOP
NOP
SETB P27
BEKE(FDH): 1
—HFISES: [0 0 0 0Jo 0 0 0
#{E: NOP

(PC) « (PC)+1

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

IhEE:
THER

2541

WA B R s B

ORLHG 444 ti<dest-byte>Hl<src_byte> 1 it (M A5 4575 BT A3 i 52
B, 4 BT ITE<dest-byte> T AR T MR T . R AE AR b oL

FiMRIERUR ok, SRR FH R, 24 H R IEROR SIS ART, YR lE
HOTULSR A A . EEE T, SR AR L . Y R
PR ELH S I R, VBRI BT DS B BB S B

VERR: B AR A BT RIS T 3 L ROR A, T154 <dest-byte>FF AR 014
3R B U HE S B % PR SRR T A A 30 e B B

1B % Bines A -F s N0C3H (11000011B), 75 F 4RO BI%HE J55H(01010101)
UEER
ORL A,RO
PATIE, BN N A2 RODTH(11010111B). 24 H MR ERCE B S hE B 575
i, ORLFEA W] FIRACAEMTRAM T Bl Bl A 27 47 4 1) &AM B L. FE5amb
Sefr S B R UOE, Bl EER LR B EERR T L BT RL2
FINERATEIZAT AR S TS I BUE . ATIE 2
ORL  PI1,#00110010B
ZJE, EIOMES. 4. AL
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ORL A,Rn

EOKE (F1) :
WITRHA:

— i 4mig

#B1E:

ORL A,direct

BOKE (F) :
WITREHA:

— HEHIRAS :
#1E:

ORL A,@Ri

BEKE (F) :
WITEHA:

— IR :
181

ORL A #data

ROKE (F9)
HATR:
IR
HRIE:

ORL direct, A

BSKE (F1) :
HATEIHA:
ARG :

#A1E:

1
1

|0100|1rrr

ORL
(A) — (A)V (Rn)

2
1

| 01 0 0 |0 10 1] |directaddress

ORL
(A)— (A)V (direct)

1
1

[0 1 00fo 1 1

ORL

(A)—(A)V((Ri)

2

1

[0 1 00]Jo 1 0 0] [ immediatedata
ORL

(A)— (A)V #data

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

ORL
(direct)— (direct)\V/ (A)

ORL direct, #data

BOKE (F9)
HUTR:
IR
B1E:

3
2

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

ORL
(direct) «— (direct) \/ #data

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

hEE: A E RS
WRR: W <sre-bit> TR RN AT N, W EABEAFRE; B, AREEEALAR G LRk
BARE, EILRIES T, MFEIRERZ AT /7 R ERESEU G, E
PR SR RAZ . TEPATARIRE S0, AFEm HAb AR AT
200 HPATMTIRLSFEAIN, ZHANHPLO=1KACC.7=10V =0, BN HAFREC:
MOV  C,Pl1.0 :LOAD CARRY WITH INPUT PIN P10
ORL C,ACC.7 :OR CARRY WITH THE ACC.BIT 7
ORL C, /OV :OR CARRY WITH THE INVERSE OF OV
ORL C, bit
ESKE(ET: 2
ZHEFIZRES: [ o 1 1 1 Jo 0 1 0] [ bit address
#{E: ORL
(C) « (C)V/(bit)
ORL C, /bit
BESKE(ED: 2
TSRS [ 1 0 1 0 [0 0 0 0] [ bitaddress |
#IE: ORL
(C) — (O)V (bit)
POP direct
ThEE: Hikk
YeRB:  iEUERFRET BTSN SRAMBR TR N 2%, ARFREMIR . SRS, KGR P L% 3|
tHdirect T8RS BT (EAET U D k. ZRER bR G A7 .
245 WA IRAT IWIME N32H, AERAMAI30H~32HEA 7T (%8s 70 59 920H. 23HAN
01H. M#ATH %
POP DPH
POP DPL
ZJE, FRAREMEA K30H, HHREFEE S N0123H, ML FE 4
POP SP
B AR R ET 4 N20H .
TR XS T, EE5NHEREGE (20H) 21, e e/ E
2FH, RJFHEBEE20HI SN, 4820H.,
BEKE(FEN: 2
PITEHE: 2
T YmAL | 1 1 01 |0 00 0| |direct addressl
#1E: POP

(diect) < ((SP))
(SP) «— (SP) - 1
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PUSH direct

hee: JEAL
UER:  RRARENE LN, ARJE K direct T R R AR 2 N 258 B i B FH AR TR £ 48 22 1 A RAMAT:
R IeH 2. ZEREA AR B AL
200 WAEHEN T W RS R I R TR A (E N09H, s FR 4 DPTRAME N0123H, T AT
TR
PUSH DPL
PUSH DPH
25, MRIEEFAEH0BH, FEIEHERE23HMOIHSN BITEA A RAMMKIOAHAIOBHAE fif H
JLZH.
BESKE (FED: 2
ZHEBIZEES: [ 1 1 0 0 Jo 0 0 0] [ direct address
#{€: PUSH
(SP) «— (SP) + 1
((SP)) « (direct)
RET
hee: MTHIFEIRIA
RRE: BUTRETIEAN, 0K PCHE R EAL 7 FMRAL 35 WA R, AR FBET 2. AR
5, TR TE I PCIE BT N Rtk AL TR AT, — RS OL T, %38 2 FIACALLEK
LCALLECA T« B8 4 HIPAT AT AR EA4L
2450 WARIREIIPIME NOBH, N EFRAMIKIOAHFTOBHAEfi% B 76 P (I 73 B N2 3HAN
01H. NI#E4:
RET
PATIE, ARFEEN09H. T2 K MO123HH HiE b 4k 2 Ph AT .
BESKE (FH) :
Z#EHEIAS: [ 0 0o 10 Jo 0 1 0
#{€: RET

(PCs.5) < ((SP))
(SP) « (SP) -1
(PCy0) < ((SP))
(SP) « (SP) -1
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RETI
INRE: IR [
WA PATIZIEAE, B M PCE R AR AL 7, RE IR E R, R
Bz FR e R fh b e, AR FRET IR . HALFIE B AR Z M. (HREFIRE FPSW
A2 E B B W AT RS o FRFPIE 2k 22 DT A P CAB BT 6T N2 (R b L A T 3540,
17, — RSN R IR O R — 44684, EPITRETHR AN, WG — M
SR BAR T B A e 2 i ot P BT AR S A A B, IS A FE A B e S A vp () T B 2 A7
HEHPAT16454 .
45 PARTEEIOWIME NOBH, 45 dAEHhE0 123 HAL (1948 A AT 45 o i la) 7= 2 bbb, A3
RAMOAHFIOBH R S I P 25 70 3l A23HAI01TH . UHE 4
RETI
PATEE )G, FRAREFAR09H, HTR [ )G FE 5 4k 22 M0 123 H bk 453047
BEKEGEFE: |1
HITRHEE: 2
ZHEFISRES: [ 0 0 11 [0 0 1 0
#{€. RETI
(PCys55) < ((SP))
(SP) « (SP) -1
(PC;) < ((SP))
(SP) « (SP) -1
RL A
heE: K BInEAh M BER AR A
YRR KBNS IS AR AR AL, P AL TR BIN0. %R A BITAT A RLI AR EAT o
240 W E LM AN A N0CSH (11000101B) , N4
RL A
PATIE, BEINLSMIN AR RSBH (10001011B) , HAREA A Z500 .,
BEKEGEFEN: |1
PATAH: |1
TSRS [0 0 10 Jo 0 1 1]
#{E: RL
(Ant1) «— (An) n=0-6
(A0) — (A7)
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RLC A
IhEE: I AR
WERR:  BUMASISALEIE AR A hR & — RGN0 HrP AT NS bR, BRI RR G
WIHEIRSEFE R0, %452 A A bR &4
2450 RE RIS AR{E~N0CSH(11000101B), N454
RLC A
PATIE, WG BngR4 502 N8BH(10001011B), FEAAR G4 E AL .
BEKE (FEN: |1
RIS [0 0o 11 Jo o 1 1]
#1E: RLC
(Antl) < (An) n=0-6
(A0) — (C)
(C) < (A7)
RR A
INEE: K BN AEUE A A R
YRE: K RIS EERAI KA LA, Lo RIAIT, BIPEIA AR, 1%1E
AR EAT o
245 W RN A FOCSH (11000101B) , NIFE4
RR A
HAT G 2NN A ROE2H (11100010B) , AREA ASZ 80,
ESKE(FET: 1
HITRHEE: 1
ZHFIZRES: [0 0 00 [0 0 1 1]
#1E: RR
(An) < (Antl) n=0-6
(A7) < (A0)

135



STC12C5620AD £ 41| 1 HLIEFS

RRC A
IheE: RIS
WAR: RIS AISAL AR A A AR E — IR 1A, Ao NEAR &, HEAIARE D
WIIRSEFE BT, %IR8 AR H AR bR B4
2645 R E N1 J90C5H(11000101B), HEAIFRE N0, MHE4
RRC A
PUATIE, 30 B a8 5dE 28 962H(01100010B),  HEA7 bR &4 B 7 .
BEKE(FH): 1
BATREIEA: 1
ISR [ 0o 0 o1 Jo o 1 1]
#¥{E: RRC
(Ant1) < (An) n=0-6
(A7) < (©)
(C) < (A0)
SETB <bit>
Thee: HEir
WiRA: SETBIRA WA AHR AN B, FERVENT GuaT DUR A AR 5 sl Ho At ] B8 Tk 7
AR A AN R H AR B A
) BOAARERGE S, I H L% HUIRAS Jy34H(00110100B),  JUI4E 4
SETB C
SETB  P1.0
PATIE, BEAFREAR T, i 1 RS AR 35H(00110101B).
SETB C
BEKE(FH: |1
ZHERISRES: [ 1 1 01 Jo 0 1 1
#{E: SETB
(C)«1
SETB bit
BEKE (FH): 2
PATEHEA: 1
Z#EHI%RAD: [ 1 1 0 1 Jo 0 1 o] [ bitaddress |
¥{€: SETB
(bit) — 1
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SIMP rel

IhRE: JEBkEE

WA FEP SRR Blrel Fros bl 40T o B ARHLELRR a0 R v 5 B RPCE M2,
R FR A 5277 (Blrel) FTRRINE TF5 WM 2 insPC L, 531 HPC RIS
BRI H Anthhl . BTk, BREEMVERR MRS (RISIMP) Hubik (W HT128% 15 il 5
12775,

254: bR 5T RELADRXT M5 4 M 7 TR FP A7 48 10123 Ht ik, U454
SJIMP RELADR
g% G AL T0100H, 444758 %i84 )5, PCHALR0123H.

R TE BT, EHESIMPI R — S48 A il 20102H, FL, B W%
FN0123H-0102H=21H. H4h, WIHRSIMPHImH &EOFEH, A4 N A 1545
LI TCPRAEIR .
BEKE (FMm: 2
PATEHR: 2
“HHEIES: [ 1 0 00 Jo 0 0 0] [ reladdress
81E. SIMP
(PC) « (PC)+2
(PC) « (PC)+rel

SUBB A, <src-byte>

Thee: AL HIRGE
RA: SUBBH4- W\ 2 N5 H19 2 <sre-byte>FTAAR A 515 A B BB S BRI bR S, I
FIBHEMERE T Fndh . WRPATIRIEN BT H LA AL, SUBBR & B A1t s
brE GRORMERD - BN, HEAFRE.  (RLERITSUBBIE AT, #AbrE
COAWEN, XRRE R AT ZHEERGEIZ SR, PR T AL IR
ITARFARLN, W AHEIEALE FIJRERAE SN RIS s . O an RAaEREAT ik
BER R, SEIMARE EA RO, AR AR EACK BN MR 6L AT fi
Brs MSRTALBCH, BURSBTAAT AL, TER6ARA, W AR SOV EAL.
AT A RS BEQRIEIZEN, HOVEN, WFRRAE EHUR M E ) fe b =4
T 0K B, RO R A T IS
S (AR ST S WAl 2 51| RIER s 52| R ¥ e [k 7o e LRVAE I~
Fhk.

25 W B INE% P A s H0COH(11001001B) . 73 A7 7 R2HIME A54H(01010100B), 3
Rk ECH B, M R4
SUBB A, R2

PATE, BINEsABEEES H74H01110100B), HEAIbR G CFIHE A bR & ACH:H
%, f AR ECH B .

VEE: OCOHIEZ54HMN %2 75H, {HAE EIAiHHE T, B T7ESUBBIEA#UT
A, AR ECE AW ENL, R4 RIa B Lt Abr s, 5874H. Hit,
WIERAE AT R B Bl 2 K B D8 AT, AR S CHPIRES R A1, R4 R
CLR C 54t bR ECEE .
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SUBB A, Rn
ESKE (F1): |
:i&%ugﬁﬁg:|1001llrrr|

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

SUBB A, direct
BEKE (F1H): 2

MITEER:
ZH#EHEIZRAD: [ 1 0 o 1 Jo 1 0 1] [ directaddress |
#{E: SUBB
(A) < (A) - (C) - (direct)
SUBB A, @Ri

BOKE(FN): 1
HITREA: 1
THERIES: [0 0o 1o 1 1 i
#1E: SUBB
(A) = (A)-(O) - (Ri))

SUBB A, #data
ESKEFED): 2

HATEHA:
Z#EHEI%RAD: [ 1 0 0 1 Jo 1 0 0] [ immediatedata |
#{E: SUBB
(A) — (A) - (C) - #data
SWAP A

heE: P BRI E Ry
WiRA: SWAPTR AU BN gs K4rr (hi3~0r0) FlvEahs (fSr7~f74) Hsiskirsci, szhr b
SWAPHE At Al WAL TR R 2 o %48 AN FEIAR EAT
2450 W RN KN A NOCSH (11000101B) , MIFE4
SWAP A
PATE, RINARMANEEESCH (01011100B)
ESKE(ET): |1
HITRHEE: 1
ZEEAS: [ 1 1 00 Jo 1 0 0

21{€: SWAP
(As) <<= (Ary)
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XCH A, <byte>

TIRE:
AR :

2451

XCH A,Rn

EOKE (F1)
PITRHA:
Z IR -

RAE:

XCH A, direct

BEKE (FM:
WATEER:
BRAE:

XCH A, @Ri

SRR (FH)
BUTR:

— IR

1A

A e T 0 R AR R IR Y

XCHR 4 F<byte>flr i 7€ 1718 R A A8 B BUngs, R Z2nasio e N &
B N\<byte>FT{5 € TR, 74 FREBELRE EER R Far=: %
FRRThE. HEShEMmEFaRm Sk,

PEROMI N 2 N HhE20H, B2 )4E A3FH (00111111B). A FRAMIK20H 5§ IC 1 N
Z5975H (01110101B). MiF54

XCH A, @RO

PATJE, PIESRAMIFI20H A IG5 A93FH (00111111B), ZIN#A I A 28728 H
75H(01110101B),

1
1
[T 100 [ 1rrrx

XCH
(A) <= (Rn)

[1 100 Jo 101 [ directaddress |

XCH
(A) < (direct)

1
1

[1 100 o113
XCH
(A) <= ((Ri))
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XCHD A, @Ri

INgE:
1AR :

241

K (F9)
HATR:
IR

#BA1E:

2 i R 0AR A @Rk B R T H AR R4

XCHDIE 4% B2 N B R 75 (F20~3, — TStk fl ek BCDig) AllF] 4%
THER P HRAM SR T I BR AT S e, S B Im T (h7~4) FIARZEm. 54k,
ZAR AR ENL .

WROMAE 7 HiE20H, ZA02$H9A 2 936H (00110110B). P EERAMIFI20H 8 T 17
H%cdE 975H (011110101B). WIFE4

XCHD A, @RO

PATE, PEBRAM 20HH IG5 48R 76H (01110110B), ZINE$ N A48 K
35H(00110101B).

1
1
[1 101 Jot1 1

XCHD
(As0) <= (Rizo)

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

IfigE:
1R

245

FR R R E
XRLYE 4 K <dest-byte>Fl<src-byte>FT A3 71748 SR AL k7 4 7 8L 5,
45 RARAEIE<dest-byte> TR IR R B IR A EMbR £,

PR AR I SRR T AL DT 50 2 HERAE RO Rmas i, IR fE %
AR S A7 ds Fhk . HIRTHE . A MRS HEASL A S0k 24 H AR E0R
T EET AR, JREREROTT AR RN A B ST ET L

TER: ARAZAR A R B 5 B RPIRES, 84 dest-byte IR (808 3t
7 it 1 i H S A 8 T AR R i, i AN AN 5 B S ) A

B BN g A A5 A RS0 N 2243 3 F0C3H (11000011B)FI0AAH(10101010B),
4

XRL  A,RO
PATIE, RINZPIHNEZH69H (01101001B).

2 H A EOR W] B S I R, 1248 2 B AR TR AM ST B A7 77-4%
SR . BRI 24U, EIsAT IR AP aiE . $54
XRL  P1,#00110001B

AT, PIEMINLS, 4. OBHUR.
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XRL A, Rn
BEKE(F®N: 1
BUTREIER: 1
:i&ﬂﬁl]éﬁh’%:|01 10|lrrr

BiE: XRL
(A) < (A) ¥ (Rn)

XRL A, direct
ESKE (FH): 2

PITRHA:
ZEHEI%RAD: [ 01 1 0 Jo 1 0 1] [ directaddress |
E: XRL
(A) < (A) + (direct)
XRL A, @Ri

EOKE (F1): 1
ZHEFISRES: [ o1 1 0 o1 1

BiE: XRL
(A) < (A) ¥ (Ri)

XRL A, #data
BOKE (F1H): 2
PATEHA: 1
Z#EHEI%RAD: [0 1 1 0J o100 [ immediate data |

#1E: XRL
(A) « (A) ¥+ #data

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

#B{E: XRL
(direct) «— (direct) * (A)
XRL direct, #dataw
K (F5): 3
WTEIN: 2
I YRAD - | 01 10 | 0011] | direct address | | immediate data |

#I1E: 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)) « (PC,,)
(SP)—(SP) + 1
((SP)«—(PCis)
(PC,()«< 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.

142



STC12C5620AD £ 41 5 HLIEES

ADD A,Rn
Bytes:
Cycles:
Encoding:

Operation:

ADD A,direct
Bytes:
Cycles:
Encoding:

Operation:

ADD A,@Ri
Bytes:
Cycles:
Encoding:

Operation:

ADD A #data
Bytes:

Cycles:
Encoding:

Operation:

1
1

| 00 1 0 | Il rrr

ADD

(A)=(A) + (Rn)

2

1

| 0010 |0 101 | |directaddress
ADD

(A)<—(A) + (direct)

1

1

[00 1 0Jou1 1

ADD

(A)=(A) + (R)

2

1

[ 0010 Jo1o0o0] [ immediatedata |
ADD

(A)«—(A) + #data

ADDC A,<src-byte>

Function:
Description:

Example:

Add with Carry

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

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

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

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

ADDC A,RO

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

Operation:

ANL A.direct
Bytes:
Cycles:
Encoding:

Operation:

ANL A,@Ri
Bytes:
Cycles:
Encoding:

Operation:

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

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

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

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

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

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

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

1
1

[o1T 01 J1irrr

ANL
(Ay—(A) /\ (Rn)

2
1

[ 0101

ANL
(A)—(A) /N (direct)

[0 1 0 1] [ direct address

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:

ANL direct,#data
Bytes:
Cycles:

Encoding:

Operation:

2
1
[ 0101

ANL
(A)—(A) A\ #data

[0 10 0] [ immediate data

2
1

| 0101 |0010| |directaddress|

ANL
(direct)«—(direct) /\ (A)

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

[ 1000 Joo1 0] [ bitaddress

ANL

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

Operation:

[ 1011 Joooo] [ bitaddres |
ANL L
(C)«—(C) A (bit)

CJNE <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.

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

CJNE A.,direct,rel

Bytes:
Cycles:
Encoding:

Operation:

3
2

[ 1011 Jot1o 1] | directaddress | |  rel address

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

ELSE
C)«0

147



STC12C5620AD £ 41| 1 HLIEFS

CJNE A #data,rel

Bytes: 3
Cycles: 2
Encoding: [ 1 01 1 [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
CJNE Rn,#data,rel
Bytes: 3
Cycles: 2
Encoding: | 1 011 | 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: | 1 0 1 1 [0 1 1i]| [ immediatedata | [  rel address

Operation: (PC) <« (PC)+3
IF ((Ri)) < > (data)
THEN
(PC) « (PC) + relative offset
IF ((Ri)) < (data)
THEN
(€)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 0100
Operation: CLR
(A)=0
CLR Dbit
Function: Clear bit
Description: The indicated bit is cleared (reset to zero). No other flags are affected. CLR can operate on
the carry flag or any directly addressable bit.
Example: Port 1 has previously been written with SDH (01011101B). The instruction,
CLR P12
will leave the port set to 59H (01011001B).
CLR C
Bytes: 1
Cycles: 1
Encoding: [ 1 1 0 0] 0011
Operation: CLR
©)«0
CLR bit
Bytes: 2
Cycles: 1
Encoding: | 1 100 [00 1 0] [ bitaddress |
Operation: CLR
(bit) <0
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CPL A
Function: Complement Accumulator
Description:  Each bit of the Accumulator is logically complemented (one’s complement). Bits which
previously contained a one are changed to a zero and vice-versa. No flags are affected.
Example: The Accumulator contains SCH(01011100B). The instruction,
CPL A
will leave the Accumulator set to 0A3H (101000011B).
Bytes: 1
Cycles: 1
Encoding: [ 1 111 [o100
Operation: CPL
(A)y—=(A)
CPL bit
Function: Complement bit
Description: The bit variable specified is complemented. A bit which had been a one is changed to zero
and vice-versa. No other flags are affected. CLR can operate on the carry or any directly
addressable bit.
Note:When this instruction is used to modify an output pin, the value used as the original
data will be read from the output data latch, not the input pin.
Example: Port 1 has previously been written with SDH (01011101B). The instruction,
CLR PI.1
CLR P12
will leave the port set to 59H (01011001B).
CPL C
Bytes: 1
Cycles: 1
Encoding: [ 10 1 1 Joo 11
Operation: CPL
(©) <= (©)
CPL bit
Bytes: 2
Cycles: 1
Encoding: [ 1 0 1 1 [0 0 1 0] [ bitaddress
Operation: CPL
(bit) « (bit)
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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 0OBEH
(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 [0 10 0
Operation: DA
-contents of Accumulator are BCD
IF - [[(As9) > 9] V[(AC) = 1]]
THEN(A3,) < (As) + 6
AND
IF - [[(A.)>9] V(C)=1]]
THEN (A7) < (A7) +6
DEC byte
Function: Decrement
Description: The variable indicated is decremented by 1. An original value of 00H will underflow to
OFFH.
No flags are affected. Four operand addressing modes are allowed: accumulator, register,
direct, or register-indirect.
Note: When this instruction is used to modify an output port, the value used as the original
port data will be read from the output data latch, not the input pins.
Example: Register 0 contains 7FH (01111111B). Internal RAM locations 7EH and 7FH contain 00H
and 40H, respectively. The instruction sequence,
DEC @RO
DEC RO
DEC @RO
will leave register O set to 7EH and internal RAM locations 7EH and 7FH set to OFFH and
3FH.
DEC A
Bytes: 1
Cycles: 1
Encoding: [ 00 0 1 [0 100
Operation: DEC
(A)y—=(A) -1
DEC Rn
Bytes: 1
Cycles: 1
Encoding: [ 0001 [ 1 rrr
Operation: DEC
(Rn)«—(Rn) - 1
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DEC direct
Bytes: 2
Cycles: 1
Encoding: | 0001 | 0101 | | direct address
Operation: DEC
(direct)«—(direct) —1
DEC @Ri
Bytes: 1
Cycles: 1
Encoding: [ 0001 [o 1 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: [ 10 0 0] 0100 |
Operation: DIV

By oo
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DJNZ <byte>, <rel-addr>

Function:
Description:

Example:

DJNZ 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 S50H, 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 0 set to 7FH and internal RAM locations 7EH and 7FH holding
(respectively) 00H and 41H.

1
1

[0000Jo100

INC
(A) «— (A)t1

1
1

[000 0] 1 rrr

INC
(Rn) < (Rn)+1

| 0000 |0101| |directaddress

INC
(direct)«—(direct) + 1
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INC @Ri
Bytes: 1
Cycles: 1
Encoding: [ 0000 [O 1 1
Operation: INC
(Ri))—(RD) +1
INC DPTR
Function: Increment Data Pointer
Description: Increment the 16-bit data pointer by 1. A 16-bit increment (modulo 2'°) is performed; an
overflow of the low-order byte of the data pointer (DPL) from OFFH to 00H will increment
the high-order-byte (DPH). No flags are affected.
This is the only 16-bit register which can be incremented.
Example: Register DPH and DPL contains 12H and OFEH,respectively. The instruction sequence,
INC DPTR
INC DPTR
INC DPTR
will change DPH and DPL to 13H and 01H.
Bytes:
Cycles: 2
Encoding: [1 0 1 0Joo0 1 1]
Operation: INC

JB bit, rel

(DPTR) « (DPTR)+1

Function:
Description:

Example:

Bytes:
Cycles:
Encoding:

Operation:

Jump if Bit set

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

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

JB P1.2,LABELI

JB  ACC.2, LABEL2

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

3

2
[[0o010

| 0000 | | bit address | | rel. address

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 [000 0] [ bitaddress | | rel address
Operation: JBC
(PC) «— (PO)+ 3
IF (bit)=1
THEN
(bit) <0
(PC) « (PC) +rel
JC rel
Function: Jump if Carry is set
Description:  If the carry flag is set, branch to the address indicated; otherwise proceed with the next
instruction. The branch destination is computed by adding the signed relative-displacement in
the second instruction byte to the PC, after incrementing the PC twice.No flags are affected.
Example: The carry flag is cleared. The instruction sequence,
IC LABELI
CPL C
IC LABEL2s
will set the carry and cause program execution to continue at the instruction identified by the
label LABEL2.
Bytes: 2
Cycles: 2
Encoding: | 0100 [0000]| [ reladdress
Operation: JC
(PC) « (PC)+2
IF (O)=1
THEN

(PC) « (PC) + rel
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JMP @A+DPTR
Function: 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, #IMP_TBL
IMP @A+DPTR
JMP-TBL: AJMP LABELO
AJMP LABELLI
AJMP LABEL2
AJMP LABEL3
If the Accumulator equals 04H when starting this sequence, execution will jump to label
LABEL2. Remember that AIMP is a two-byte instruction, so the jump instructions start at
every other address.
Bytes: 1
Cycles: 2
Encoding: [ 01 11 [oo11|]
Operation: JMP
(PC) < (A) + (DPTR)

JNB bit, rel

Function:

Description:

Example:

Bytes:
Cycles:
Encoding:

Operation:

Jump if Bit is not set

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

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

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

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

[ 0011

| 0000 | | bit address | | rel. address

INB
(PC) — (PC)+ 3
IF (bit)=0

THEN  (PC) « (PC) + rel
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JNC rel
Function: Jump if Carry not set
Description: If the carry flag is a zero, branch to the address indicated; otherwise proceed with the next
instruction. The branch destination is computed by adding the signed relative-displacement
in the second instruction byte to the PC, after incrementing the PC twice to point to the next
instruction. The carry flag is not modified
Example: The carry flag is set. The instruction sequence,
JNC LABELI1
CPL C
JNC LABEL2
will clear the carry and cause program execution to continue at the instruction identified by
the label LABEL2.
Bytes: 2
Cycles: 2
Encoding: | 0101 [0000] | reladdress
Operation: JNC
(PC) « (PC)+2
IF (C)=0
THEN (PC) « (PC) + rel
JNZ rel
Function: Jump if Accumulator Not Zero
Description: If any bit of the Accumulator is a one, branch to the indicated address; otherwise proceed
with the next instruction. The branch destination is computed by adding the signed relative-
displacement in the second instruction byte to the PC, after incrementing the PC twice. The
Accumulator is not modified. No flags are affected.
Example: The Accumulator originally holds 00H. The instruction sequence,
INZ LABELI
INC A
INZ LAEEL2
will set the Accumulator to 01H and continue at label LABEL2.
Bytes: 2
Cycles: 2
Encoding: | 0 1 11 [0000] | reladdress
Operation: INZ
(PC) « (PC)+2
IF (A)#0

THEN  (PC) « (PC) + rel
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JZ rel
Function: Jump if Accumulator Zero
Description: If all bits of the Accumulator are zero, branch to the address indicated; otherwise proceed
with the next instruction. The branch destination is computed by adding the signed relative-
displacement in the second instruction byte to the PC, after incrementing the PC twice. The
Accumulator is not modified. No flags are affected.
Example: The Accumulator originally contains 01H. The instruction sequence,
JZ 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: | 01 10 [0000] | reladdress
Operation: JZ
(PC) « (PO)+2
IF (A)=0
THEN  (PC) « (PC) + rel

LCALL addr16

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|

LCALL

(PC) «— (PC)+3
(SP) — (SP)+1

((SP)) « (PC5.)
(SP) — (SP)+1

((SP)) « (PCis)
(PC) < addrs,,

| addrl5-addr8 | | addr7-addr0
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LJMP addrle

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) « addrs

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

Function:
Description:

Example:

MOV A,Rn
Bytes:
Cycles:
Encoding:

Operation:

Move byte variable

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

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

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

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

MOV A, @RO  :A<=40H

MOV  RI,A :R1 <=40H

MOV B,@Rl  :B<=10H

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

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

1
1

|1110|1rrr

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

Bytes: 2
Cycles: 1
Encoding: | 1 1 10 [0 10 1| [ directaddress |

Operation: MOV
(A)« (direct)
*MOV A, ACC is not a valid instruction
MOV A,@Ri

Bytes: 1
Cycles: 1
Encoding: | 11 1 0 [0 113
Operation: MOV
(A) < ((Ri))
MOV A #data
Bytes: 2
Cycles: 1
Encoding: | 01 11 [0 10 0] | immediatdata
Operation: MOV
(A)« #data
MOV Rn, A
Bytes: 1
Cycles: 1
Encoding: [ 1 1 11 [ 1 rrr
Operation: MOV
(Rn)—(A)
MOV Rn,direct
Bytes:
Cycles: 2
Encoding: | 1010 | Il rrr | | direct addr.
Operation: MOV
(Rn)«—(direct)
MOV Rn,##data
Bytes: 2
Cycles: 1
Encoding: | 0111 | lrrr | | immediate data
Operation: MOV
(Rn) « #data
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MOV direct, A

Bytes: 2
Cycles: 1
Encoding: | 1111 | 0101 | | 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 Jo 101 ] [ diaddr (o) |

Operation: MOV
(direct)«— (direct)

MOV direct, @Ri

Bytes: 2
Cycles: 2
Encoding: | 1 000 [0 1 1| [ directadd |
Operation: MOV
(direct)«—((Ri))
MOV direct,#data
Bytes: 3
Cycles: 2
Encoding: [ 0 1 1 1 [0 1 0 1| [ direct address |

Operation: MOV
(direct) « #data

MOV @Ri, A
Bytes: 1
Cycles: 1
Encoding: [ 1 111 Jo11i

Operation: MOV
((Ri)) — (A)
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MOV @Ri, direct

Bytes:
Cycles:
Encoding:

Operation:

2
2

[[(1010

MOV
((Ri)) « (direct)

[ 01 1] [ directaddr

MOV @RI, #data

Bytes:
Cycles:
Encoding:

Operation:

2
1

[ 0111

MOV
((Ri)) « #data

[ 011 i] [ immediatedata

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  P13,C
MOV  C,P3.3
MOV  P12,C

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

[1 01

MOV
(C) — (bit)

0o 0 1 1] [ bit address |

2
2

[1 00

MOV
(bity— (C)

1 |0 01 0] | bit address |

164



STC12C5620AD £ 41 5 HLIEES

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

[100 1 Joo1 1]
MOVC

(A) < ((AYHDPTR))
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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 MOVX 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: | 1 110 [0000
Operation: MOVX
(A) < ((DPTR))
MOVX @Ri, A
Bytes: 1
Cycles: 2
Encoding: [ 1 111 JooT1i
Operation: MOVX
(Ri))—(A)
MOVX @DPTR,A
Bytes: 1
Cycles: 2
Encoding: [ 1111 [0000
Operation: MOVX
(DPTR)«—(A)
MUL AB
Function: Multiply
Description: MUL AB multiplies the unsigned eight-bit integers in the Accumulator and register B. The
low-order byte of the sixteen-bit product is left in the Accumulator, and the high-order byte
in B. If the product is greater than 255 (OFFH) the overflow flag is set; otherwise it is cleared.
The carry flag is always cleared
Example: Originally the Accumulator holds the value 80 (50H). Register B holds the value 160
(0OAOH). The instruction,
MUL AB
will give the product 12,800 (3200H), so B is changed to 32H (00110010B) and the
Accumulator is cleared. The overflow flag is set, carry is cleared.
Bytes: 1
Cycles: 4
Encoding: [ 1 0 1 0Jo 1 0 0
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 0]0 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 A,Rn
Bytes:
Cycles:
Encoding:

Operation:

ORL A,direct
Bytes:
Cycles:
Encoding:

Operation:

ORL A,@Ri
Bytes:
Cycles:

Encoding:

Operation:

ORL A #data
Bytes:
Cycles:

Encoding:

Operation:

ORL direct, A
Bytes:

Cycles:
Encoding:

Operation:

[01 0 o1 rr

ORL
(A) — (A)V(Rn)

2
1

| 01 00 |0 1.0 1] |directaddress|

ORL
(A)— (A)V (direct)

1
1

[0 1000 1 1

ORL

(A)—= (A V((RD)

2

1

[0 1 00]Jo 1 0 0] [ immediatedata
ORL

(A)—(A)V f#data

2
1
| 01 00 |0 01 0] |directaddress|

ORL
(direct)«— (direct) VV (A)

ORL direct, #data

Bytes:
Cycles:
Encoding:

Operation:

3
2

| 01 00 |0 0 1 1] |directaddress| | immediate data |

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

Function: Logical-OR for bit variables
Description:  Set the carry flag if the Boolean value is a logical 1; leave the carry in its current state
otherwise. A slash (“/ ) preceding the operand in the assembly language indicates that the
logical complement of the addressed bit is used as the source value, but the source bit itself is
not affected. No other flags are affected.
Example: Set the carry flag if and only if P1.0=1, ACC.7=1,0r OV =0:
MOV C,P1.0 ;LOAD CARRY WITH INPUT PIN P10
ORL C,ACC.7 ;OR CARRY WITH THE ACC.BIT 7
ORL C,/0V ;OR CARRY WITH THE INVERSE OF OV
ORL G, bit
Bytes: 2
Cycles: 2
Encoding: [ 0 1 1 1 [0 0 1 0] [ bit address |
Operation: ORL
(C) < (C)V(bit)
ORL C, /bit
Bytes: 2
Cycles: 2
Encoding: [ 1 0 1 0 [0 0 0 0] [ bitaddress |
Operation: ORL _
(C) « (C)\V(bit)
POP direct
Function: Pop from stack
Description: The contents of the internal RAM location addressed by the Stack Pointer is read, and the
Stack Pointer is decremented by one. The value read is then transferred to the directly
addressed byte indicated. No flags are affected.
Example: The Stack Pointer originally contains the value 32H, and internal RAM locations 30H
through 32H contain the values 20H, 23H, and 01H, respectively. The instruction sequence,
POP DPH
POP DPL
will leave the Stack Pointer equal to the value 30H and the Data Pointer set to 0123H. At this
point the instruction,
POP SP
will leave the Stack Pointer set to 20H. Note that in this special case the Stack Pointer was
decremented to 2FH before being loaded with the value popped (20H).
Bytes: 2
Cycles: 2
Encoding: | 1 1 0 1 [0 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 [0 0 0 0] [ direct address |
Operation: PUSH
(SP) — (SP)+ 1
((SP)) « (direct)
RET
Function: Return from subroutine
Description: RET pops the high-and low-order bytes of the PC successively from the stack, decrementing
the Stack Pointer by two. Program execution continues at the resulting address, generally the
instruction immediately following an ACALL or LCALL. No flags are affected.
Example: The Stack Pointer originally contains the value 0BH. Internal RAM locations 0AH and 0BH
contain the values 23H and 01H, respectively. The instruction,
RET
will leave the Stack Pointer equal to the value 09H. Program execution will continue at
location 0123H.
Bytes: 1
Cycles: 2
Encoding: [ 0 0 10 [0 0 1 0
Operation: RET

(PCis5) < ((SP))
(SP) « (SP) -1
(PCy,) < ((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 1 1 o 0 1 0
Operation: RETI
(PCis5) < ((SP))
(SP) « (SP) -1
(PCy) < ((SP)
(SP) « (SP) -1
RL A
Function: Rotate Accumulator Left
Description: The eight bits in the Accumulator are rotated one bit to the left. Bit 7 is rotated into the bit 0

position. No flags are affected.

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

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

(Ant1) < (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 [0 0 1 1]
Operation: RLC
(Antl) < (An) n=0-6
(A0) ()
(©) (A7)
RR A
Function: Rotate Accumulator Right
Description: The eight bits in the Accumulator are rotated one bit to the right. Bit 0 is rotated into the bit 7
position. No flags are affected.
Example: The Accumulator holds the value 0C5H (11000101B). The instruction,
RR A
leaves the Accumulator holding the value OE2H (11100010B) with the carry unaffected.
Bytes: 1
Cycles: 1
Encoding: | 0 0 00 [0 0 1 1|
Operation: RR
(An) < (Antl) n=0-6
(A7) < (A0)
RRC A
Function: Rotate Accumulator Right through the Carry flag
Description: The eight bits in the Accumulator and the carry flag are together rotated one bit to the right.
Bit 0 moves into the carry flag; the original value of the carry flag moves into the bit 7
position.No other flags are affected.
Example: The Accumulator holds the value 0C5H (11000101B), and the carry is zero. The instruction,
RRC A
leaves the Accumulator holding the value 62H (01100010B) with the carry set.
Bytes: 1
Cycles: 1
Encoding: | 0 0 01 o 0 1 1|
Operation: RRC
(Ant+1) < (An) n=0-6
(A7) < (O
(©) —(A0)
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SETB <bit>
Function: Set bit
Description: SETB sets the indicated bit to one. SETB can operate on the carry flag or any directly
addressable bit. No other flags are affected
Example: The carry flag is cleared. Output Port 1 has been written with the value 34H (00110100B).
The instructions,
SETB C
SETB P1.0
will leave the carry flag set to 1 and change the data output on Port 1 to 35H (00110101B).
SETB C
Bytes: 1
Cycles: 1
Encoding: [ 1 1 01 Jo 0 1 1
Operation: SETB
O)«1
SETB bit
Bytes: 2
Cycles: 1
Encoding: [ 1 1 0 1 Jo 0 1 o] [ bitaddress
Operation: SETB
(bit) « 1
SIJMP rel
Function: Short Jump
Description:  Program control branches unconditionally to the address indicated. The branch destination is
computed by adding the signed displacement in the second instruction byte to the PC, after
incrementing the PC twice. Therefore, the range of destinations allowed is from 128bytes
preceding this instruction to 127 bytes following it.
Example: The label “RELADR?” is assigned to an instruction at program memory location 0123H. The
instruction,
SIMP RELADR
will assemble into location 0100H. After the instruction is executed, the PC will contain the
value 0123H.
(Note: Under the above conditions the instruction following SIMP will be at 102H.Therefore,
the displacement byte of the instruction will be the relative offset (0123H - 0102H) = 21H.
Put another way, an SIMP with a displacement of OFEH would be an one-instruction infinite
loop).
Bytes: 2
Cycles: 2
Encoding: [ 1 0 00 [0 0 0 0] | rel address |
Operation: SJMP
(PC) « (PC)+2

(PC) « (PC)+rel
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SUBB A, <src-byte>

Function:
Description:

Example:

SUBB A, Rn
Bytes:
Cycles:
Encoding:

Operation:

SUBB A, direct
Bytes:

Cycles:
Encoding:

Operation:

SUBB A, @Ri
Bytes:

Cycles:
Encoding:

Operation:

Subtract with borrow

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

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

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

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

SUBB A,R2

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

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

1
1
[100 1 J1rrr]

SUBB
(A) < (A)-(C) - (Rn)

|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) - (R))
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SUBB A, #data

Bytes: 2
Cycles: 1
Encoding: | 1 0 0 1 | 01 00 | | immediate data
Operation: SUBB
(A) < (A) - (C) - #data
SWAP A
Function: Swap nibbles within the Accumulator
Description: SWAP A interchanges the low- and high-order nibbles (four-bit fields) of the Accumulator
(bits 3-0 and bits 7-4). The operation can also be thought of as a four-bit rotate instruction.
No flags are affected.
Example: The Accumulator holds the value 0C5H (11000101B). The instruction,
SWAP A
leaves the Accumulator holding the value SCH (01011100B).
Bytes: 1
Cycles: 1
Encoding: | 1 1 00 [0 1 0 0|
Operation: SWAP
(Avg) <= (Ary)
XCH A, <byte>
Function: Exchange Accumulator with byte variable
Description: XCH loads the Accumulator with the contents of the indicated variable, at the same time
writing the original Accumulator contents to the indicated variable. The source/destination
operand can use register, direct, or register-indirect addressing.
Example: RO contains the address 20H. The Accumulator holds the value 3FH (00111111B). Internal
RAM location 20H holds the value 75H (01110101B). The instruction,
XCH A, @RO
will leave RAM location 20H holding the values 3FH (00111111B) and 75H (01110101B) in
the accumulator.
XCH A,Rn
Bytes: 1
Cycles: 1
Encoding: | 1 1 0 0 [ I rrr
Operation: XCH
(A) <= (Rn)
XCH A, direct
Bytes: 2
Cycles: 1
Encoding: | 1 100 [0 10 1| [ directaddress |
Operation: XCH

(A) < (direct)
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XCH A, @Ri
Bytes: 1
Cycles: 1
Encoding: [ 1 100 Jo 1 1 i
Operation: XCH
(A) <= ((Ri)
XCHD A, @Ri
Function: Exchange Digit
Description: XCHD exchanges the low-order nibble of the Accumulator (bits 3-0), generally representing
a hexadecimal or BCD digit, with that of the internal RAM location indirectly addressed by
the specified register. The high-order nibbles (bits 7-4) of each register are not affected. No
flags are affected.
Example: RO contains the address 20H. The Accumulator holds the value 36H (00110110B). Internal
RAM location 20H holds the value 75H (01110101B). The instruction,
XCHD A, @RO
will leave RAM location 20H holding the value 76H (01110110B) and 35H (00110101B) in
the accumulator.
Bytes: 1
Cycles: 1
Encoding: [ 1 1 01 [0 1 1
Operation: XCHD

(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 0OAAH (10101010B) then
the instruction,

XRL A, RO

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

When the destination is a directly addressed byte, this instruction can complement combinna-
tion of bits in any RAM location or hardware register. The pattern of bits to be complemented

is then determined by a mask byte, either a constant contained in the instruction or a variable
computed in the Accumulator at run-time. The instruction,

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

Bytes:

Cycles:
Encoding:

Operation:

XRL A, direct
Bytes:

Cycles:
Encoding:

Operation:

XRL A, @Ri
Bytes:
Cycles:
Encoding:

Operation:

XRL A, #data
Bytes:

Cycles:
Encoding:

Operation:

XRL direct, A
Bytes:

Cycles:
Encoding:

Operation:

1
1

[01 1 0] 1rrrx

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

[o1 10 o1 01 ] [ directaddress

XRL

(A) « (A) A (direct)

1
1

[01 1 0Jou1 1

XRL

(A) — (A) A (Ri))

2

1

[01 1 0Jo0o 1 00] [ immediate data
XRL

(A) « (A) A #data

2

1

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

(direct) «— (direct) A (A)

XRL direct, #data

Bytes:
Cycles:
Encoding:

Operation:

3
2

[o1 1 0Joo0 1 1]

direct address

immediate data

XRL

(direct) < (direct) A # data
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FoxE HHTRS:

HRlT RS0 R N ECPUR A X /M R S FE A B RE I B 1 .

M S HLCPU IEFE AL B SE AR S B A S R AR T RS AR, BRCPUR T 41T
AR, Fm R dblix NE S E M, AEELE, FEEFERE U, SEKMT
1B, EFEREFER R W, SEBLX A D RE IR AFRR N I RS0, 15~ CPU A B 135 SRR 9
Wil . FAHLEI W RG— R R F 2 AR, LA WE R R R CPUE SR R W, ZSRONE
S5 I, X AELECPUDIL G e S8 — A BT 37 SR ) ) /o 388 5 AR 4 i ) 52 B 2% S
B, DL A A S S A B e W SRR, B R — AN R R — MRS g . CPUE R S
AR S 4 i B i R R T 3K

M CPUIEAEALEE — AR B R B (BAT AR R T IR SRR » RET Hh—A4
AR BRI BRI K . WIERCPURRYE B 45X 5 R Hh Wil IS A2 7, T 25 A BAR S
R R WE SRR, LS, R R WIS RE T, XN RERCOA T BTRE
R R W RGN Z Job W RS, BA PR EIIRER T REFRN R T B RS

STC12C5620AD £ 41l 8 F HLER (At T o/ P i SR B, EAN140 32 bl Wr0(INTO). 52
220 T . AN L(INT L) 2R 33107 . 5 11 (UART) H 7. A/D% 46 o 7 A SPIHA 7
PCAREHL A W7 A A I (LVD) BT Fir 5 B e bl B 4 e e e . F 2 ol DL OGS
Wr S VFAL(EA/IE.7) BYAH N H W () 78 VA7 R BE R A 1 i =K, 0T LRI T - AH B2 A B 7o
VL SRATCPUME AR L) A B B35 s A — A H BT AT DA SRR i 37 47 1) Sy H W 8506 R IBIR
A AP N BT AR E . R S g 1 b W SR AT AT W AERAR S 2% 1 rh T
k2, ARARSCG R Wi KA T CAFT WA Se g S RIAR S 2 i R e 24 AN AH TR A ot 4 1 H e
[ =AY, 4 E B IR T SR B 8 R G0 S M AN R . STC12C5620AD R 41 5 Fr AL 5 A H
W EE ) 7 W R K 6-1 7 :
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F6-1  FWIEHIRT
H b . R SR | ) . R R
- o |MHFEESRZ 3 PRAEHO PRI | PRI | RIS | | st o b o .
N = N T D s b 73 |
i | i | ORI gy | RSO R LK OUEHS | angiepmaetr | o vl
Hoik (IPH,IP)
INTO  10003H|  0(highest)| PXOH,PX0| 0,0 |0,1|1,0| 1,1 IE0 EXO/EA
(AR T 0)
Timer 0 |000BH 1 PTOH,PTO | 0,0 |0, 1| 10| 1,1 TFO ETO/EA
INTL 160130 2 PXIH,PXI| 0,0 |0,1|1,0| 1,1 IE1 EX1/EA
(S W71
Timerl  |001BH 3 PTIH,PTI| 0,0 |0,1|1,0] 1,1 TFI1 ETI/EA
UART  |0023H 4 PSH,PS | 0,0 |0,1| 10| 1,1 RI+TI ES/EA
PADC_SPIH, (EADCI+ESPI) /
ADC/SPI  [002BH 5 papc spr | &0 [OT L0 LT[ ADCFLAGHSPIF | b b spr ) A
PPCA LVDH, (ECF+ECCFO0+ECCF1+
PCA/LVD [0033H| 6 (lowest)| - 0,0 [0.1]1,0| 11 | oot | ECCR+ECCF3ELVD)
PPCA_LVD /EPCA_LVD/EA

I R B TS N PR RF IR D RE 9 A7 S TPH AR A NLAL, Al R e e s a0 4, 2R A
HIP, HAHWIRIEFom A AP, 558051 1 )7 L h Wt Se g o8 e A -

MAPATHCIE S it WA RRT T2 hikrs, .
Int0_Routine(void)

void
void
void
void
void
void
void

Timer0 Rountine(void)

Intl_Routine(void)

Timerl Rountine(void)

UART_Routine(void)
ADC_SPI Routine(void)
PCA LVD_Routine(void)

interrupt 0;
interrupt 1;
interrupt 2;
interrupt 3;
interrupt 4;
interrupt 5;
interrupt 6;
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6.1 PiTZE

STC12C5620AD Z 41| 5 WL R KT 22 88 45 44 7 2 R i K 6-1 T

LRl T WA HH TS g e N
i) 75 1758 A SRARAR e 2 1 M
* * = E'— e Ay b
IE 25475 IP, IPHZ {752 e e g b
EA PXO0H, PX0 0.0
EX0 o :
—o/—o)l/c oS
| PTOH, PTO 0.0 high
ETO g : UATY T
Timer0 / TFO —Dl—o/—&rc oS N N
|
- PXI1H, PX1
TCON.2/IT1=0 > EX1 | co——)lo‘0 0,1’I L0
INTT —o [EIH—o—ofo S L
TCON2/TI=1 —{3|
M o I PTIHEC:PTI oy o, .
Timerl / TF1 —b—o/—o)l'c 0 8 T
PSH, PS 0.0 e
' g o1 Gl
~ E b L
uART/E 471 Rl :):D_..—o/s_o/p o8 0y i
I ¥
EADCI | P/\DCiscP:III, PADC_SPI 0,0
ADC_FLAG ——o~- EADC_SPI g 01y wy
SPIF ESPL —o o3 Bl N
|
|
CF |
BCF |
CCFO0 I
ECCF0
CCF1 EPCA VD | PPCAiLVé)H, PPCA LVD| (0 ol ’l y
ECCFI > oS 1
CCF2 [
ECCF2 |
CCF3 |
ECCF3 |
LVDF | v
mym:i:}__ | low
EA,

KGlobal Enable
EA

Kl6-1 STC12C5620AD £ 41 i i 2 40 45 4 14
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A3 r B O(INTO) Al A0 35 o e L (INTT 1) BE P01 F P o, /] R AR i R o 35 SR T A S0 8
ob W (K bR A AL T 2 A7 2 TCON T FIEO/TCON. 1 FITE1/TCON.3 . 24 403 v W IR 25 42 5 4 Wi
NG, FE SRR EAIEOMIEL S H #1750, TCONZH1E 2% F1 fITO/TCON.OFIIT1/TCON.2 ¥k
SE T AN ORI P ik g S A2 R B A R 7 3. WRITx = 0(x = 0,1), HA RGAE
INTx(x = 0,1) IR BUE HL~P J5 n] = A AN A . Wi SRITx = 1(x = 0,1), AL RFEIEINTx( x=
0, 1) BTN R B U Ja w72 A2 AR eb by o 4098 rP BB O(INTT0) AT A 05 H 7 L (TNTT 1) 3 7T LA P s 2
PLANF AR A i

SE IS R OAN LI o B i SR AR B AL TFOFITF L. 24 € I 28 A7 A7 28 THx/TLx(x = 0,1)%i tHI, i
HARENTEx(x = 0,1) W B AL, R as kA . LU LT iZ e 8s i, el it
3t bR SALTEx(x = 0,1) 2 Al 175 4 .

AT U T SR AR B AL R TR ER AT R 3% R Wi SRAR EALT TR AR ] — /M B N 1
Ja, AT TR S R,

QSR B ARVEA /DA v W ) 75 B0 T LA A B 4 i A B L
1. JGEADCIE 1, FCEFADCH W, X A2ADCH BT ) gz il 437
2. JGEADCT_SPTE1, FVFADCH W JZSPTHT, IX f&ADCH T A SPTH Wt () S Fh s il 4, b

AHATIF, R AADCH W ) .

3. KEAE L, FTIFH A AL IBEHIAL, SALASTIE, A2 Jevkr=EADCH Wi A /DH T AR 25 72

J HR B AT A/ DR WIS SR AR EALADC_FLAG

W ZE SO VRSP A I U 75 B T LA A B 428 i o7 B 1

1. J4ESPIEL, FSVFSPIHIE, IXA&SPTH Wi B gz i i o

2. 4EADCI_SPIE 1, FVFADCH T 2 SPTH W, X ZADCH W J SPTH Wty 4z il fr,  thAr
AHTHF, T2 ESPTH T

3. KEAE L, TP AV BEHIAL, AT IR, R 4ESPT i
SPTH W7 Al 45 #2177 H 22 F R A3 SP TR B i SR b 2 A7 SPIF .

T S AU VAR e A T T 5 B LA AR S A A L

1. WSELVDIE L, FOVPE A I AT, 30K 0 e o 0 g B s i 7

2. J4EPCA_LVDE 1, FevVFPCARSEER I S A H RS I 7, 3 f& PCAASE R o W R A1 R A W BT )
HHTE ST, BEAIARFT R, R e AR A B £

3 HEAE L, HTIFS A AL R Wi dAr, AT ANFT IR, 2 0= A A AR o 0 F 1 e A
HH T IR 25 R 5 AR B P T A P A W1 SR A 5 A2 LVDF

SVELFTHL, 3.7V(£0.1) BURAKRE, 3VEAHL, 2.4V(Z0.1) LR AMKE, WELVDI=1 (&

JEHD) 5 2= AR A e T
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U B S VEPCA R W I 55 4 TLANAE R R 4zl A B

1. 4ECF/ECCFO/ECCF1/ECCF2/ECCF3HH Wi fu VA 5 ZE B LA B 1,  FuVFPCAR R A AH B [ B e
FEAE RN, K I PCARSE R R R AR B 428 i 7

2. W4EPCA LVDE 1, FVFPCABLH A W SR H AT I A 7, 32 PCARSE R A By 2 ARG A il o Wi 170 i

IO, AT IR, R TR A AEPCA BT

3v BEAEL, ATHFH A AL R WSS, AT, & TG = A PCAH T JPCAHH T il 55 72
JF B AR A3 A R [ PCA R W37 SR AR 47 CF/CCFO/CCF1/CCF2/CCF3.

BT R R AT RS IR R6 2R

F6-2 il

FR IR i AT N

INTO oy y — o
(SR BHI0) (ITO/TCON.0 =1): F[4#s  (ITO/TCON.O = 0): ik H~F

Timer 0 E N #8507

INT1 1N ERES o v
SR 1) (ITI/TCON.2 =1): F[&#s  (IT1/TCON.2 = 0): fik H°F

Timerl E 25 17 H

UART K3 B 57 5

ADC A/DFEHR5E Y,

LVD FELYR R T B 2MIE T LVDAS I H

SPI SPIF=1
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6.2 hITHTFS

oy g {7 Mtk K 7545 .
Gine) i1 Mt |\ ep Lsp | EbA
IE Interrupt Enable | A8H | EA |EPCA LvD|EADC SPI| ES |ET1| EXI | ETO | EX0 |0000 0000B
IP Inmnifégnor“y BSH | - [PPCA LVD|PADC SPI | PS |PT1|PX1 | PTO|PX0 |x000 0000B
IPH Interﬂ;—]i).t 1:;11‘101'112}’ B7H - |PPCA_LVDH|PADC_SPIH [PSH|PTIH [PX1H|PTOH|PX0H | x000 0000B
1g
TCON Timer Control 88H | TF1 | TRI | TF0 | TRO | IE1 | IT1 | IE0 | ITO {0000 0000B
SCON Serial Control 98H [SMO/FE| sM1 | sM2 | REN | TB8 | RBS | TI | RI |0000 0000B
AUXR | Auxiliary register | 8EH |Tox12|Tix12| UART Mox6 |EADCI| EsPI [ELvDI| - | - [0000 00xxB
PCON Power Control 87H  [SMOD|SMODO|LVDF | POF | GF1 | GFo | PD | IDL 0011 0000B
ADC_CONTR ADC Control C5H ADCJ’OWER|SPEED1|SPEED0|ADC7FLAG|ADCisTART|CHSZ|CHSl |CHSO 0000 0000B
CCON PC”\COQZ?IRegm' DSH | cF | crR | - | - CCF3|CCF2 CCF1| CCFO |00xx 0000B
CMOD  |PCA Mode Register| DO9H |cmL| - | - | - |cps2|cpsi|cpso| ECF [00xx 0000B
CCAPMO PCA M°d1?le° DAH | - |ECOMO|CAPPO[CAPNO|MATO | TOGO | PWMO [ ECCFO |x000 0000B
Mode Register
ccapmy | PEAModule I pyp o pcomi |capet|capnt | MaTt | Toct | pwat [ Eccrt [x000 00008
Mode Register
CCAPM2 PCA MOdl?lez DCH | - [ECOM2|CAPP2|CAPN2|MAT2 [ TOG2 | PWM2 | ECCF2 |x000 0000B
Mode Register
ccapms | PCAModule3 b o capps| capns | MaTs | 1063 | Pwws | Ecers {000 00008
Mode Register
SPSTAT SPI Status register | 84H | spi¥ |weor| - | - | - | - | -

EFRFPHIH T 5STC12C5620AD R 41 B 5 (L WiAH S I BTG 25 A7 4%, N IHE — T 4 25
AT A,
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1. P R IFSEFRIE. AUXRFIWAKE CLKO
STC12C5620AD F 51 5. i HLCPUSS Hh W (1) FF il ol 5 e, 5> o W 05 A2 75 i Fe 0 PP AT
J& A SR R T FO R AT A7 R IE (TENERBR T RE 29 A7 8%, BRI hhl NASH) i, Hg

.

IE : i ir&fads (AIALSHk)

SFR name | Address bit B7 B6 B5 B4 | B3 | B2 | Bl BO
1IE A8H name | EA | EPCA LVD | EADC SPI | ES | ET1 | EX1 | ETO | EXO0

EA: CPUMEH I o iFiilfr, EA=1, CPUJSHWr, EA=0, CPUSHMLATA I W B i
EAFIAE F A2 A0 A W 70 VR T B it o B % mp B0 i S S2 EA R i) 5 L8 52 4% v It 1
SR OE WA R VEGE B
EPCA_LVD: PCA#SH Wi R A I o T SR VA7 o 1% & PCARSEH A W7 R AR FE Al LV D H BB (1)
SR WTHERIAL, AT, R eV FE A PCAR W FILVD H B .
EPCA _LVD=1, F¥FPCAR LR A Wi 5 A6 I 7 5
EPCA_LVD=0, 2% 11-PCAHR A Wi A I o 1
A/DHE R W RISPIFR T 547, 3% S ADCHY T &2 SPIH T s b s il iz, Aoy
ARITHF, BT L= £ ADCH W AISPTA BT )
EADC_SPI=1, fuiFA/D#HdbiAISPIH i
EADC _SPI=0, Zki-A/D#: b W AISPIF .

ES : BT e VFAL. ES=1, FSRVFHAT oM ES=0, ZEia4T LT,

EADC SPI :

ET1: SER/ATECETI R R W 06, ET1=1, fRUFTIHW; ET1=0, ZE1-T1HH.,

EX1 : ShEeh W1 ep il o vr . EX1=1, RYFAMETWI1F, EX1=0, ZE1EAMEEA 1A,
ETO : TOfH3E: W 70167 . ETO=1, REFTOHW; ET0=02%1ETOM K,
EXO0 : AN Wrorh W 06, EX0=1, fREFFW; EX0=0%% 1,

AUXR : #Bhaif7ds ORalhc3Hk)

SFR name

Address

bit

B7

B6

BS

B4

B3

B2

B1

BO

AUXR

8EH

name

TO0x12

T1x12

UART_MO0x6

EADCI

ESPI

ELVDI

EADCI: A/D#4Hb W 5ol 7o VAL
EADCI=1, FREA/DE AT,
EADCI=0, 2% A/D#E#H T,

ESPI: SPIFR KT FLAH 78 R4

ESPI=1, fu¥FSPIHIHT;
ESPI=0, %% L-SPIAIHT.

ELVDI : L&A LV D A W7 25 783467
ESPI=1, VMBS IILVD A
ESPI=0, Z& FRJEAMLVDH T,
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WAKE_CLKO :Clock output and Power-down Wakeup Control register (A~ a] fi7. 53-3ik-)
SFR Name |Address| bit B7 B6 B5 B4 B3 B2 Bl BO
WAKE CLKO| 8FH |name |[PCAWAKEUP|RXD_PIN_IE [T1_PIN_IE|T0_PIN IE| - - |TicLko|TocLko

B7 - PCAWAKEUP: fEf AT, ZHARTFPCA LR/ TR B iEpowerdown.
0: ZE1EPCA EFH/ T B&E o Wi B powerdown ;
1: FRVFPCA EFHAT/ R BT H W e i powerdown o

B6-RXD PIN IE: iR T, fL¥FP3.0(RXD) MY ERI, tHAEERXDMeEpowerdown.
0: 2£1EP3.0(RXD) NP BRI, 25 1ERXDM:fiEpowerdown ;
1: fYP3.0RXD) NS ERI, 8 FRXDM:EEpowerdown o

B5-T1 PIN IE: #HEMR T, RETU/P3.SH T ETIH Wb E, EEETLHMEEpowerdown.
0: ZEIET1/P3.SHH T PR E TR WibR &, R IET 1M EEpowerdown ;
1: ARVFTI/P3SHHT R E TR WibR &, R VFTHIM B powerdown .

B4 -TO PIN_IE: $#irfifiisC N, FLIFTO/P3. 4N FEHT B TOH Wrbr &, A fE TORIM: B powerdown.
0: ZEIETO/P3.4JI N FEVE B TO bR &, 25 IETOMIME B powerdown :
1: FUVFTO/P3.AJI N FEHT B TOH Brbr &, R TORIM: B powerdown «

TICLKOFTOCLKO 5 g R 835 5, TEUAEN A

STC12C5620AD £ 5 5 HLEA LG, IE. AUXRFAIWAKE CLKO#:%0, AR
B “17 83E “0” IE. AUXRHAIWAKE_CLKOAH M (AL, SLH 0 7 BRAE 1k 4 o B i o 7 e
W, IS T R FC VR b 6 0 E HE CPU T I . BT TE [ P 28 AT il A7 38 48 4ok
SZEL (SETB BIT; CLR BIT) , WA i#Ef 4558 (RIMOV IE, #DATA, ANL IE,
#DATA; ORL IE, #DATA; MOV IE, A%) . HHIAUXRAIWAKE CLKO (AR 3H4k) B
AU HIMOV AUXR, #DATA 5MOV WAKE CLKO #DATA#E 4K fift it .
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2. R ERITHIF FRSIPAIPH
fE48051 . LA A AR TR e, BV /e ARt gt, v LASEI i g ik & .
STC12C5620AD Z #1| B 5 ML ik 152 BB 3 0 iy e ik Dl e 2 A7 s (TPH) A I AH AL, m] s Hh A
F BB B RN R R EIP, AAThBReg A ERE, S51£E58051 % K HLF
G et Eeteoy o
— M EEPAT AR e F b W Re S = L e b W B b i, (RS RERE 59— ML e b i B
i, —EHATRISE R, BFRPFEARETI, iR W X G BT — 235 2 7 BEmi B b
WrH i . LA IR wT UE g4 >R T TH P Ak FE AR «
LARAR G b Wr T g s A e b W i b i, e ZANE
2 ATAT] —Fhrp i ORE R R POR ) , — BARImN, A2 R R 2 W B
STC12C5620AD F 41 51 Fy HLE v A &AL Se G4 ) 27 A7 4 B Xn
IPH: H B o g il 2 A7 28 sy O T2 3H4k)
SFR name | Address | bit | B7 B6 B5 B4 B3 B2 Bl BO
IPH B7H |name - PPCA LVDH |PADC SPIH| PSH | PT1H | PX1H | PTOH | PXOH

IP: b e g il B A7 as ik (T Az 3-4k)
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
1P B8H name - PPCA _LVD | PADC SPI| PS PTI1 | PX1 PTO PX0

PPCA LVDH, PPCA_LVD: PCA 1 ¥t A A MLV D W 16 5 2 42 il 47 .
PPCA_LVDH = 0 HPPCA_LVD = OfJ, PCA W MK ALV D H W A F AR S 4 b W (H1 5 2%.0)
PPCA_LVDH = 0HPPCA_LVD = 1#}, PCA Wi FMKEAMLVDH W AR e g W (kg 1)
PPCA_LVDH = 1 HPPCA_LVD = O}, PCA WM F ALV D H B A% s Je 4 W (o 242)
*PPCA_LVDH = 1HPPCA_LVD = 1i, PCAH Wi A EARMLVD A B A i i 0t 56 2% b e (1 2:443)
PADC_SPIH, PADC_SPIL: A/D¥% 3 rh W7 FISPIH B {18 56 2% il A7 .
HPADC_SPIH,=0 HPADC_SPI=0i, A/D¥ i IrFISPIH I A i AL S 2% v b (PR 46 4%0)
PADC_SPIH=0 HPADC SPI=1I5f, A/D#:#irh W FMISPIH W JyBLARAR 56 2% vh b (L5 2% 1)
PADC_SPIH=1HPADC_SPI=0f}, A/D¥% ¥ WrAISPIH Wi Ay i e 2 o e (PR 26 44.2)
*MPADC_SPIH=1 HPADC_SPI=1}, A/D#E4rhWiRISPIH Wi Ayt i e 2 4% i (fe 56 413)
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PSH, PS:

H R AR S A U 6

PSH=0 HPS=0/, £ [11 7R Wi A s S 4 ik (P56 2%0)
MPSH=0 HPS=11f, #H 11 9 BroABARAR S 2 b ik (TR 56 2%1)
PSH=1HPS=0fF, = (119 W AR Sk e g0 b (PR 5k 22)
MPSH=1 HPS=11}, & 1A s g W (Lot 4e3)

PTIH, PT1: 5E 881 R W se gz il i

MPTIH=0 HPT1=0/}, & &% 1 b A sl e g Wy (256 420)
MPTIH=0 HPTI=1HF, i &% 1 Wi st s g b iy (fh 5k 2 1)
MPTIH=1HPTI1=08}, & 2% 1+ WA m e g b (/e de2)
MPTIH=1HPTI=1/F, & %1 IBrA s s s g W (e 56 243)

PX1H, PX1: AR W10 e A= L.

HPXTH=0HPX1=0Mf, SR W7 A AR SE L (Pt 5 240)
HPX1H=0 HPX1=1, AR W7 I BARE Se 4 i (D564 1)
HPX1H=1HPX1=01, ShErh W7 AE s LsE g il (P e 2t2)
HPXIH=1HPX1=1if, ST Uy s L se g b il (P 5e243)

PTOH, PTO: 5E IS 250 Wil S 235 147

4PTOH=0 HPTO=0I, 5 i 250 W Ay B IR A1 56 2% 7 (1256 2%0)
MPTOH=0 HPTO=1iF, & 250 W AEARAR S 28 b (it 5620 1)
HPTOH=1 HPTO=0, & #50 WrAEm it e i (P /e g2)
HPTOH=1 HPTO=11, & 2$0 W7 A i e Se g b (fe e 243)

PXOH, PXO0: #h4B A WrofIt 2o 2 4% il

4 PXOH=0 H.PX0=00, 4N b0 A s AR AL 26 2 b (L 26 2%.0)
PXOH=0 HPXO0=1HF, #}lrH W0 os it sa g b (s gi 1)
PXOH=1 HPXO0=0}, #hhrH 0% it o g b iy (fh 5 2 2)
PXOH=1 HPXO0=1fF, #}hHH 10y 5 s 0 5 2 b iy (56 243)

BT ICSE A% A5 A7 S IPATIPHA S AL Tl AR P B “ 17 AN “07 o HIPH 74

PLERAE, P CAT AL B AR 4 2 BT 1T B4R 2 BRI IO N 75 o THIPHE A7 4% (1 9 7

Hiig

ik

BREFR AR Hr. STC12C5620AD R 41 #. 5 HLE AL JG IPFITPHI HO00H, &4~ Wi S5 AR AL

S
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. EBTEE/ T BESTH HF FESTCON
TCONAE I #5/1F A TO. TR M2 A7 4%, RIS WAIAFTO. T13 H R WrE A 4TS K

FRTRSSE, TCONAE T :
TCON : fEN 28 /115 iz 27 /22 (AT 5-41k)

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

TCON 88H | name | TF1 | TRl | TFO | TRO | IEl | IT1 | IEO | ITO
TF1: TUE Wb S . TIRRVEHEUGE, ABIMETT A v £ 2™ A i ey g £

TR1:
TFO:

TRO:

IE1:

ITI:

1EO:

ITO:

“1” TF1, [ACPUERIPWr, —BEARFRICPUNIRN Wi, A HEE “0” (Wah
EHHRAEE “07 ) .

SEN 2R 1is 1T A .

TO% b & . TOWE RVFTFE LS, MAHMEFF NI, M2 wm e, hiE kg
“1” TFO, [ACPUERW, — BEARERCPUMIR Z Wi, 4 B fEE0 (WAl HA
BAEO)

SEIT 220 IB AT I .
ARER T 1S SRIE (INT1/P3.3) #r&. IE1=1, APERWia CPUIER M, {CPUMH N %
FR RS F s “0” TE L

AN R T LR W YRR B R AL . IT1=0, INTL1/P3.3 3| B _E IAR H (5 5 a] fi & 1330 b
1. IT1=1, AMEBA 19 R BRI i & 75 =

AN 0 SR IE (INTO/P3.2) #r&. IEO=14M KoM CPUE R R, 4CPUNR M 4h
BRI, EAEEE €07 TE0 A& 52D .

AR ER A0 BT 2R R R B AL . IT0=0, INTO/P3.25| I (A B8 2 0] il 2 4035 o 70
ITO=1, AMHHBI0N T B fih & 7 .

4. BITOIEHIEFFEISCON
SCON N H AT &l 27 /745, SCONAS IR+

SCON : HifT Izl 2 f7ds (Al hr k)

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: AT R bR & 45 R AT DL Rl 5 A RO AR, TR 40 3 565 8 47 K diss it

TI:

Bl FHLJ7L, 20 3TAEHSM2=0iF, WIAE BB IEAL K PRI B 1 2847 L
Jr A28y A3 TAE HSM2=1F, W4 i 2 (K 28 9N B AmRBE N L » - [R] I 3R UL 2
BT Rl B 1. RIS HRAT T LIE [FICPU R i H W7 (B0 7) , RTL45 eh P 1)
Wik S5 AR P %

BAT RIS P IbR G . AT HLLOIT SROAGEN, 0k seshiidl, hifdfhEL; L
Jra1, J5A2Er SRR, AR REAE AT B . TI=18R8 847 HLIEFE R CPU
FE T CRIE T IRT) « (EARER 2, CPUMIRIAIE PG K, e [ $AT h b iRk 55 12 e
W IFARTIE S, TILATHH P AE IR SSFE e R a2

SCONZF A7 as A AL S Hh i ook, fEEAEN 4.
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5. RERNPEEXESFRS: BIEEHZFERFPCON
PCONN ML | 27 f7-45, PCONAS i T
PCON : HJg il 27 17 %
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 AT AR A7, [F] It 2 AR P A I w77 SR b A6
W P A B R Ve o /R TAREAI T THE s R, 247 HshE 1, SRR A W2 75 4
RVFTEIH . BIFE P TAE B K Ve o K TR B A I T IR B K i, ANE B B VG A I
W, A E AL EAEARGEO, JE0E, WA EE TAE K Ve 4k Sk TR E
R TRE L, AL X W BB AL

FELYR 28 1) 2 A7 4 PCON (1 At A 5 1 FE A BT G %, TELEAMEAN4H .
FEHIMT SO VFEF AR AR TE AT, AR HAS I o T AH S (1) 78 V77 72 EPCA_LVD/IE.6
IE : i ovrdifas (nIA7 -4k
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
IE A8H name EA | EPCA LVD |EADC SPI| ES ET1 EX1 ETO EXO0
EA: i evr S aEhlhL.
EA=0, Bl 7 HrA I g K
EA=1, JFUE i, HEA WSR3 SR o vrEsih.
EARIE R R A o I Fo VF TR P G 4%t o B 2% Hh Wl 5 e SZ BEAE ) L IRGE 32 % Hh kTR
F P v T A o 2
EPCA_LVD : PCABLHLrh IORIIG Ho A 0 o W Fo VF£7
EPCA_LVD =0, £k 1-PCARLHURIE A o
EPCA LVD =1, fo¥FPCAREAMG LA A i o
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6. A/DEEHAEHIF 73R ADC_CONTR
ADC_CONTRNA/D¥ et 257 /7 4%, ADC_CONTRAE A4 F -

ADC CONTR : A/DF;Hufz ] 25 17 2%

SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
ADC_CONTR C5H name ADC POWER | SPEEDI [SPEEDO| ADC FLAG [ADC START|CHS2| CHS1 | CHSO
ADC POWER : ADCHLJE# 67, *4ADC POWER=0/}, ¢HADCHLH;

*ADC_PWOER=1K}, $TFFADCHLJA,
ADC_FLAG: ADCHE#&iditzElr, v H TiERA/DF PP, MA/D¥ ¥ 5E )G,
ADC_FLAG=1,ZEHHMAFIE0. A& & A/DF e 5¢ B B % Ar B i 7= A4
Wr, 2B IZAREMA/DERERE R, YA/DEHTER)E,
ADC FLAG=1, — & ®EH/EFO0.
ADC_START: ADCHe#rJazhixilhe, wERN “17 B, FFahF, g ffEh0,
A/DFEHR I FF A28 ADC_CONTR A [ AL S E G, FEUAMEN4H.

TEH SCVF R AE AR IE,  A/DHe #0258 1) R 7 o VP AL 2EADC_SPI/IE.S
IE: i RiFafas (WThLF-4k)
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
IE A8H | name | EA | EPCA LVD [EADC SPI| ES ET1 | EXI1 | ETO | EXO

EA: il eir s ashih.

EA=0, PRl 7 P g ok

EA=1, JFiCarhWr, (A iita B SRSz avrEHa.

EARAE FH 72 {8 v 7 70 VT M g 428 i) o B & v Wil e Se SZEA S ] s ok 32 & Hh it

LA T T 1 A A

EADC_SPI : A/D# b W AISPIH I 58047
EADC SPI=0, Z%1EA/D# i AISPIH Wi
EADC SPI=1, Fe¥FA/DH ki AISPIH .
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6.3 LA R

STC12C5620AD R F 5 AL BT A 1 R &R B A 4N Wt e g, 0 T3 2 o W ol =R 5 mp
AR N P W BRI e, ATSRIL R R IR S AR T iR E . — DN IEEPAT R
T T Re b = L Se R W TR T, (RO RERE ) — MR e g R W T i, — BT RIS R, 8
R [AIFE A RETL, IR Bl F 527 J5 BT — 548 2 7 5emm BOET i Fh I H g . DL B BRI T 448
TN THI A SE AR«

LARAR S g W mT 9 it e S h W i R i, 2 ANRE
2 AR —Fhrh iy (ANEREBIE L) , —EERN, A2 Ege i =g b

7 o

24 [A] B USCR) TUAN R — A S 2 i A B SR, MR — NSRS BIARSS, BT 3 0 A i I
Fo XAHMFTAERMELHEN, BFRAFLE S — AN e 451, STC12C5620AD & 41 5. A
HLA R WA S B 7 4n R

Hh W EWIRT
0. INTO (highest)
1. Timer 0
2. INTI
3. Timer 1
4, UART]I
5. ADC _SPI
6. PCA _LVD (lowest)

IR HICE S gie, PRrERRE e, Fla:

void Int0_Routine(void) interrupt 0;
void Timer0 Rountine(void) interrupt 1;
void Intl Routine(void) interrupt 2;
void Timerl Rountine(void) interrupt 3;
void UART Rountine(void) interrupt 4;
void ADC _SPI Routine(void) interrupt 5;
void PCA LVD_Routine(void) interrupt 6;
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6.4 HHTALIE
2ARE T P A T HogCPUMR N, AR T, 35 R AT I R ERAE

K e ] 2 b Ik 3R B R PP T R PC
- AT AL R T AR S5 R o

H BT 25 R PP TSRSE BRAZ T AH 2 ) — 25458 4F . TSRUARETT (R IR [a]) 45 & 4551, #5PCIE
MA ], FERREORI PR E, 25 W EREF W7 S AR 4R SE 30T

P NI, R BRI P TS PO AU AR O R A B, R R R O
R 55 R P R bk . A% R ISR S5 AR N il CBI AR FIED e

L AT IERIAT TR 2 e AT 72 B
2. PCIEBUEARR;

3. BRI

4. FH L[R]85 HAt o b

5.

6

o T o i 1]
External Interrupt 0 0003H
Timer 0 000BH
External Interrupt 1 0013H
Timer 1 001BH
UART 0023H
ADC/SPI 002BH
PCA/LVD 0033H

5 CREEPAT R K, SRR EAR SACR s B aiEE . TP Dbk T
FEFP A% 2% T AR B8 2, BT DL R 7 (030 1A 4R @ HOU b AL 1 &, Bt v iy A & X (LI WP
MAIN) .

EE:RBEAIRETIR AU RETIHE S

RETHE 4 BRI RSP HIPCIR [1] 3 J5 3k T Ik ()3 77, (BERETHE 2 V%4 1 % T 0 26 SO 25 fid
REEIIhEE, RWiEH KRGS YR EIER T, )5 RS IR 9 AR 1 R W SRR A b
W N7

25 P AE A T IR S5 R e AT T ONARBRAE, IZERETISE 4 047 A B3k 47 AH 97 f H R 45
1, BIAE SRS FE T PUSHAE 4 5 POPHE A i RS, 75 I AS B IE A IR 9] 7 A
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6.5 SMERHIRR

AR HR T O(INTO) AN &1 38 A BT L(INT 1) fd A A PR i 7 3, T B v i i 7 ORI H P fieh
e

TCONZF A7 2% F1 fIITO/TCON.OFIIT1/TCON.2 ¥ 5E 1 M8 WrO N 152 N B i 2 38 f2 (R FL
Pl . TERITx = 0(x = 0,1), A RGAEINTx(x = 0, 1) IFRI S T BEAS 5 7 7742 A vb o
WERITX = 1(x = 0,1), A RGAEINTx( x= 0, 1) EIERMMK H5 T J5 A 0] P A A i W o A0 AR Ik
O(INTO) AT 1348 1By 1(INT 13 1] LAF F-K5 B8 F WL fat B A Qe Ji

H T R G A BB A5 W 51 BERAE LI, BTDICN T B R I 2, f NS 5 Rz & /b
YeRF2N RGN Bl o QSN R W AT BRI, SR DA ZTLE A N 1) 5| R R i P 2 1A
RGN ER, T HARH P B B DN RGN B, A BERZ T BRI CPUR I B . [FAE,
LA A TR A RSP AT A, DU SR A Z0FE A N I 5| BRI RR A FEF 2024 RGERT B, X R
A R PRCPURE BEAS I 21K FE A5 5 .
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6.6 HHTNKIER
6.6.1 SNERFEROINTO)HINIKIEF

L. FEF1——&RIMNER R ER0RY T PG B
CiEFF:
/* */
S UCRUE-¥ I3 V71T 1\ o211 p—— */
L S 3t el R s & T Y ) S — *
M TR BOCTE R EB A T STCHI BB M AR P - - */
/* */
#include "reg51.h"
//External interruptO service routine
void exint0() interrupt 0 //INTO, interrupt 0 (location at 0003H)
{
H
void main()
{
ITO=1; //set INTO interrupt type (1:Falling 0:Low level)
EX0=1; //lenable INTO interrupt
EA=1; //open global interrupt switch
while (1);
¥
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SCRIZRF -

/* */
O NSNS T 0T P ] 1 3 PE———— */
Y e I U PR )LD ) ———— g
R R T S T T gl o — y

/* */

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 interrupt0 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. BB 2—IRRIMNAR R BTORY TS B o T PR i 4 FE A 5

CzEFF:

/* */

/* - WRSTC 1T 51 R HLAM A T OCT B ) M i 4t FLE K -/

/* QR BAERE 7 p I B SCR P B FTZAR oo e */
/* VETERE PP T B B Ay W T STCR Bk R R --mm e */

/% */

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

//External interrupt0 service routine

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

/% */
/% - JE/RSTC 1T R A B HLAN S R WO B ) B 4 FEASE 5 -/
/% YR TR RE e A T B AE S P S SRR, e eeeeeee */
[ ABTERE P B SCE TR A B T STCRY kL KRR P - */

/% */

s

;interrupt vector table

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

s

;External interruptQ service routine

EXINTO:
RETI

ENDF4

;INTO, interrupt O (location at 0003H)

;initial SP

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

;open global interrupt switch

;ready read INTO port
;check INTO

;MCU power down
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6.6.2 SNERHET1IANTENKTEFE
1. 21— B RINER AR BT 1 B TR B S5 o b
CigR

/* */
R VORI Tl ST 2 p— %
L B e el el 3CC e oS & TY T 1 S —— *
* TBERE P B E AR 1 STCRIBERL AR - e *
/% */
#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; //open global interrupt switch
while (1);
H
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LR

/* */
YRV L oIS o 27 p—— ¥
LY 20 IR i e L 1T — )
g T e T T oS g s — ¥

/* */

H

;interrupt vector table

ORG 0000H
LIMP  MAIN
ORG 0013H
LIMP  EXINTI1
ORG 0100H
MAIN:
MOV  SP, #7FH
SETB  IT1
SETB  EX1
SETB EA
SIMP  §

s

;External interrupt] service routine

EXINT1:
RETI

EN

;INTI, 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. BB 2—RRIMNAR B 1 A TS B A o T PR A FE A R
¥

CigR:

/% */
/* -~ JH/RSTC 1T R H 5 A HLAEE A W7 LT B e i B A 2 -/
PR AR T PSB85 FILBRER , omeemeeemmee e e */
P TR o S e ) T STCR P BRI e .

/% */

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

//External interrupt0 service routine

void exint1( ) interrupt 2 //INT1, interrupt 2 (location at 0013H)
{
H
void main()
{
IT1 =1, //set INT1 interrupt type (1:Falling 0:Low level)
EX1=1; //enable INT1 interrupt
EA=1; //open global interrupt switch
while (1)
{
INTL =1; //ready read INT1 port
while (!INT1); /Icheck INT1
_nop_();
_nop_();
PCON = 0x02; //IMCU power down
_nop_();
_nop_0);
Pl++;
H
H
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LRz
/* */
/* --- STC MCU International Limited */
/¥ - JH7RSTC 1T FRFE LM W7 1T By M 4t AR 5 %/
M IR EAERE A B S E P S SRR, e e */
M TEERE R BOCE R EB A T STCHI BB M AR - - */
/* */
;interrupt vector table

ORG 0000H

LIMP MAIN

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

LIMP  EXINTI

ORG 0100H
MAIN:

MOV  SP#7FH ;initial SP

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

SETB  EXI1 ;enable INT1 interrupt

SETB EA ;open global interrupt switch
LOOP:

SETB  INTI ;ready read INT1 port

INB INT1,$ ;check INT1

NOP

NOP

MOV  PCON,#02H ;MCU power down

NOP

NOP

CPL P1.0

SIMP  LOOP

>

;External interrupt] service routine

EXINT1:
RETI

END
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6.6.3 TERSEZOPET (NFEIEET, 7T TMER=EAE) BMIKIEF

1. Ci#EFF:

/* */

/¥ - JHRSTC 1T FRFN 7 HLE B F50 R Wi BT ), PRKE 50 AL T B ABE e i --+/

/% QAR EAERE Y A B SCE R G AR T */
/* SRR P A B E R R A T STCI Bk AR Y */

/% */

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

sfr WAKE_CLKO = 0x8f;

//External interruptQ 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; //lopen 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++;
H
}
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2. CémtzFr:

/* */
/¥ - WEZRSTC 1T Z 5 H T HLE I S50 Wr (R BT, A B 7 ML RS 2 -/
B SR EAE R v A A S R S| AR */
M ABERE R BT R 1 STCHIBURL AR P */

/* */

WAKE CLKO EQU 8FH

s

;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, #10H ;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

s

;TO interrupt service routine

TOINT:
RETI

END
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6.6.4 TERTEF1HET (NREAHET, °T AR TMREEREER) fYMINIERr

1. CiEFF:

/* */

/* - JH7RSTC 1T AN ALIE I35 L BT BEUT), PR B L st r R s i -/

/¢ QN BRI ARl B S E A g AR T */
% VEAERR 7 AR B E A ST T STCI Bk SRR Y */

/% */

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

sfr WAKE CLKO = 0x8f;

//External interruptO service routine

void tlint() interrupt 3 //T1 interrupt, interrupt 3 (location at 001BH)
{
§
void main()
{
WAKE CLKO = 0x20; //enable T1 falling edge wakeup MCU from power-down mode
ET1=1; //lenable T1 interrupt
EA=1; //open global interrupt switch
while (1)
{
Tl=1; /Iready read T1 port
while (1T1); /Icheck T1
_nop_();
_nop_();
PCON = 0x02; //IMCU power down
_nop_();
_nop_();
Pl++;
H
}
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2. JLERIET -

/* */
/¥ - JEZRSTC 1T ZR U H T HUE I &5 1P W (R BT, T B 7 ML R i -/
* B R EAE R v A A S R S| AR */
M TEERE B R E ] 1 STCHIBURL AR PP */

/* */
/* */

WAKE_CLKO EQU 8FH

>

;interrupt vector table

ORG 0000H
LIMP  MAIN
ORG 001BH

LIMP  TI1INT

ORG  0100H

MAIN:
MOV SP, #7FH
MOV  WAKE CLKO,
SETB  ETI
SETB EA

LOOP:
SETB  TI
INB  TI, $
NOP
NOP
MOV  PCON, #02H
NOP
NOP
CPL P10
SIMP  LOOP

5
;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 (RxD/P3.0 NBEGH M, AT MEEEEART) AYMINIERr

1. CiEFF:

/* */
/% - JERSTC 1T Z 518 B KL AT FIRxD AR (T W), T8 20 LA e B e i -/
/G SR AR o A A S b B SRR */
P A LERR Y rh kS 2 eh R B A T STCR %kl B R */

/* */

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

typedef unsigned char BYTE;
typedef unsigned int WORD;

/*Declare SFR associated with the PCA */
sfr WAKE CLKO = O0x8F;

void uart_isr() interrupt 4 using 1

{
if (RI)
{
RI=0;
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 (IRXD); //check RXD
_nop_();
_nop_();
PCON = 0x02; //IMCU power down
_nop_();
_nop_();
P2++;
}
}
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/* */
/% - JHE/RSTC 1T ZRF 5 HLER AT LIRxD A Wi (T BV, ATAE B LA R RS Qe il ——/
/% QSRR P A B S R SRR */
/% VEFERRE P A B F A T STO R AR I */

/* )

/*Declare SFR associated with the PCA */
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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6.6.7 PCARIR AT (7] A T Pefiz 2 e 42 30) RO A2 Fr

1. CiZF:

/% %/
/¥ - JHE/RSTC 1T 1 8 HLPCARS B v b, T B P WU ft i A e oo */
G EBEAEAR T A Al BRSO3 5 AR T */
/% VEFERR P A B A T ST SR AR I */

/* )/

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

typedef unsigned char BYTE;
typedef unsigned int WORD;

/*Declare SFR associated with the PCA */

sbit
sfr

sfr
sbit
sbit
sbit
sbit
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr

EPCAI = [E"6;
WAKE CLKO = O0x8F;
CCON = 0xDS8;
CCF0 = CCON"0;
CCF1 = CCON"I;
CR = CCON"6;
CF = CCON"T7,
CMOD = 0xD9;
CL = OxE9;
CH = 0xF9;
CCAPMO= 0xDA;
CCAPOL = OxEA;
CCAPOH= OxFA;
CCAPMI1= 0xDB;
CCAPIL = OxEB;
CCAPIH= O0xFB;
CCAPM2= 0xDC;
CCAP2L = 0xEC;
CCAP2H= O0xFC;
CCAPM3= 0xDD;
CCAP3L = OxED;
CCAP3H = 0xFD;
PCAPWMO = O0xF2;
PCAPWMI1 = O0xF3;
PCAPWM2 = O0xF4;
PCAPWM3 = OxFS5;

//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
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sbit PCA LED = PI"0;
sbit CCPO = P37

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;

// CCAPMO = 0x31;

WAKE_CLKO = 0x80;
CR=1;

EPCAI=1;

EA=1;

while (1)

{
CCP0O=1;
while (!CCP0);
_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

//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 negative tigger on CCPO(P3.7)
//and enable PCA interrupt

//PCA module-0 capture by a rising edge on CCPO(P3.7)
//and enable 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

//ready read CCPO port
//check CCPO

//IMCU power down
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/*
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* e JFORSTC 1T ZHU L HLPCARLH 87, T H B H SRR oreereeeereeee *
ST R B A S ) TR o
J* SRR e T STCRY Hok) KR oy

/*

/*Declare SFR associated with the PCA */

EPCAI

WAKE_CLKO

CCON
CCFO0
CCF1

CR

CF
CMOD
CL

CH
CCAPMO
CCAPOL
CCAPOH
CCAPM1
CCAPIL
CCAPIH
CCAPM2
CCAP2L
CCAP2H
CCAPM3
CCAP3L
CCAP3H

EQU
BIT
BIT
BIT
BIT
EQU
EQU
EQU

PCA_LED

CCPO

BIT
EQU

0DSH
CCON.0
CCON.1
CCON.6
CCON.7
0D9H
OE9H
O0F9H
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

BIT
BIT

IE.6
8FH

ODAH
OEAH
OFAH
ODBH
OEBH
OFBH
0DCH
OECH
OFCH
ODDH
OEDH
OFDH

PI1.1
P3.7

;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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s

ORG  0000H

LIMP  MAIN

ORG  0033H
PCA ISR:

CLR  CCF0

CPL  PCA LED

RETI

ORG  0100H
MAIN:

MOV  CCON, #0

CLR A

MOV CL, A

MOV CH, A

MOV ~ CMOD, #00H

MOV CCAPMO,
: MOV CCAPMO,
: MOV CCAPMO,

MOV  WAKE CLKO,

SETB  CR

SETB  EPCAI

SETB EA
LOOP:

SETB  CCPO

JNB  CCPO, $

NOP

NOP

MOV  PCON, #02H

NOP

NOP

CPL P10

SIMP  LOOP

END

#11H

#21H

#31H

#80H

;Clear interrupt flag
;toggle the test pin while CCPO(P3.7) have a falling edge

;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 CCPO(P3.7)
;and enable PCA interrupt

;PCA module-0 capture by a rising edge on CCPO(P3.7)
;and enable PCA interrupt

;PCA module-0 capture by a transition (falling/rising edge)
;on CCPO(P3.7) and enable PCA interrupt

;enable PCA falling/raising edge wakeup MCU from

;power-down mode
;PCA timer start run

;ready read CCPO port
;check CCPO

;MCU power down
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HTE ERER/ T HER

STC12C5620AD R HI B LA 6w if 2%, HA @ 20F e nt 8 1A 1667 e mt 8y, 5%
8051 [ E RS B e A A, WAI LA EONITA, 70 e i) 28 LSRR R R AR 28, e asom]
DAY A8 58 I 28 FH (5 A4 REPCA/PWMAT LA T SZIRAAN 16457 58 I 28 o

STC12C5620AD F ¥ By AL P 31 152 B B P /N 1662 8 B 28/ TH B TORNT L B A 1405
SEI 7 PR TAE T2 SHEEA @I 88 /1508 (TORITL) , TE4F PR Th e 75 /7 43 TMOD FR 4 F5 — 4%
HIAL— FIEFETORLT1 g 8 I 2530 A H B 8s o SE I 88 /T B3 A% O BB — NI (WA ki)
FITEEEs, FLARFZ XS Ik T TS Rtk RIEAN ] . an A EUik b ok B RGeS B,
M i 52, SR e i 28/ TF s & 124 i Bh sl 3 8 LA B 45 31— AN Bk, THEiE
L WSROk bk B 8 HLAME 51 (TOSNPS. 4, TLRP3. 5), W it#oy =, kM kaiinl

eI A/ T B TAELE e U, Rk T e 27 A7 28 AUXR A I TOx 12 R T 1x 1243 751 e 5 &
RSB/ 12002 RGN/ 1 R 2050) JG ik TORIT AT 18, 24 e I 8% /115028 TAEE T B =,
I, A kR T AN 23 A

SE I 28 /T B AR 04T AR TAERES: 200 (136752 i 2% /118038 , a1 (16407 2 i 3% /1H 5 i
), B2 (B Hh 2GR A) , B3 (A8 ERT 85 /1T ELAY) o BB 88 /1T £ A% 1 BRAsi =3
Ah, Hopl TAERER S e I 28 /1 B 2e 0l [H], TIZEREENSIN R, 21k it4k.

7.1 ERES/ TSR T TR

N Przenl =)

e Hiik T - BrAE RRATS L | et
TCON ENT PSP 5725 [88H | TF1 | TR1 | TFO | TRO | IE1 | IT1 | IE0 | ITO [0000 0000B
TMOD EN 22 A 2% |89H | GATE | /T | M MO | GATE| ¢T | M1 MO0 | 0000 0000B

TLO Timer Low 0 8AH 0000 0000B

TL1 Timer Low 1 8BH 0000 0000B

THO Timer High 0 8CH 0000 0000B

THI1 Timer High 1 8DH 0000 0000B
AUXR Ll 8EH | Tox12 | Tix12| UART Mox6 | EADCI| ESPI| ELVDL | - | - 0000 00xxB

WAKE CLKO ETI%EF&@"!U:I‘%H E%Dﬁ 8FH [PCAWAKEUP|RXD PIN_IE|T1 PIN_IE[T0 PIN IE| - | - |[T1cLKO|TOCLKO| 0000 xx00B
- TR 2 47 3
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1. ERTEE/HH R ITHIF FETCON
TCONNEN 8T HESTO. TIRIEH 272, RN WHAFETO. Tl H A Wi A2 i =k

rRBYE LS, TCONAZ U :
TCON : SEmf 88/ Hgs skl Zifegs (A7 5H0k)

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

TCON 88H | name | TF1 | TRI | TFO | TRO | IEl | IT1 | IEO | ITO
TFL: SER &/ THEES T AR . TIPS, MAMET e In i 2. e (o A i

TRI1:

TFO:

TRO:

IE1:

IT1:

IEO:

ITO:

WE AR “1” TF1, WCPUERF W, — BELRFERICPUN SR KTHT, A f i fFiE
“0” TF1 (TR AT HFAEFEWE “0” ) .

SER B TIRIBITEHINL . ZA BB AEE . MGATE (TMOD.7) =0, TRI=1H/%t
RAFTIHIETFE, TR1=0M 25 1ET1H48. 24GATE (TMOD.7) =1, TRI1=1HINTI14iA
= PR, A ST

SEI S /RS TOVS b kR & . TORE R8s, MWMEFFE I8, S =
Av ey, BEEEE 17 TFO, MCPUIGRAW, — BEAREFCPUNIN 1Z R IKii, 4 Hifd
3 “0” TFO ( TROH AT HARFF & E “07 ) o

FE R ZRTORISATIERIAL . ZAL A BALFITE E . MGATE (TMOD.3) =0, TRO=1}%k
RYFTOHFIETHE, TRO=0HI251ETOTH4 . GATE (TMOD.3) =1, TR1=0FHINTO%iA
PR, A RIFTOTHL.

AR 1S SR YE (INT1/P3.3) k. IE1=1, AMBF W CPUE R W, 4CPUNEN %
HR BT FHBEARTE “0” TE L

AR A W LA 7 SR I . TT1=00, bR B VAR P & 7720, H4INT1 (P3. 3)
FINKHPES, BAZIEL o SRAMEH - FAd & 770, AN rRBrE CRINFIINTL) 220 fx
FRCEEFE R, BERNZPRgcPU mN, [FIREZ T IR S AR PAT E 2 BT, A ER
VA ITE B (P3. 3 AR &), AWK =28 i — kbW H{ITI=18), WIAMEBAF K1 (INTL)
G 17 — “0” FREATERAR, WOEHBESREREAIIEL 5 R AL R A AR
AREEHTOIE SR E (INTO/P3.2) #r&. IEO=14MBF B0 CPUIE K b, 4 CPUN RN 4b
EEA e, HEEE €07 TE0 GAy ik 5= .

AR A WO fih i 7 A AL . TTO=08, AP B0 M s P & 7 =0, {INTO (P3. 2)
NGRS, BALTE0. SRAMEH- P lk 77 20, MR s Cr A ZIINTO) 4 Zi £
FHRHESFA R, B RNZ P Wi CPUm N, [RII 7E 12 W R &S R2 P AT 58 2 1, AR i
DGR (P3. 2BARED , BWPKF=4E  — kbW 2MITO=18f, WIAMBF B0 (INTO)
U “17 — “0” TREATEEAS, Ban R WriE RARELIIEL , W\ ENE R BT,

214



STC12C5620AD £ 41 5 HLIEES

2. ERES/ AT HEBE TR FEHJTMOD

SE I AR B8 H R T B8 27 A7 SS TMOD I I A7 C/THEAT 16 8%, TMOD 312 23 1) % hr(E
BUTRRY). WTLUES, 24 ER /M A 4 Ef s, B TMODKMIAIMOER:. 24
SERS /TR R0 1RIRERME], B3R, ST R ThRewn Ak

W A74 TMOD L I DI g A

TMOD k. 89H SAE: 00H
P NEEASS:S
6 5 4 3 2 1 0
|GatE | o | Mt | Mo |GatE| o | M1 | wmo |
\ /\ /
\V4 \V4
SERT 281 SER 250
A s iRE
TMOD.7/ GATE TMOD. 745 2 i 5 1, B 1B A TEINT LA & A TR14% i 7 B 1
N A AT HT I E I 8% /i K ge 1.
TMOD.3/ GATE TMOD. 3%z i 280, B 1 R ZEINTO A = KL TROFE HI AL & 1
IS A AT I 2 I 2% /1 $ 880,
TMOD.6/ /T TMOD. 63z #1] € i 2% L FIVE e i 23 a5 8s, T80 A e i 28
(M EB R G et aa ), B LRETH8EE (WT1/P3. 5R4 N)
TMOD.2/ C/T TMOD. 245 1] 5 i 250 FH A sE i B ol H 20 8% , 15 AR e i 28
(MNHEB R G Bra ), BE1HETT SRS (ATO/P3. 4% N)
TMOD.5/TMOD.4 M1. MO SRS B3 E I 2% /T as T e 7
0 0 13f7 eI 88 /11 H e, FHeA8048 ALK, TL1 RS2 E
IR, THIEEANSAL 4 o
0 1 1607 3% /1150 8s, TL1. TH14H
10 87 [ Bl B2 S IR 2, 2498 I THLAE B 3 2 2 A TLL.
11 SEIT 28 /B L R (R0 .
TMOD.1/TMOD.0 M1. MO SERS 28 /11 B A O =Rk
0 0 1307 eI 58 /11528, FHZ58048E M AT, TLOR ks E
S5, THOEEAN8AT 4 [ .
0 1 1607 e I % /1H 4 as, TLO. THOAH
1 0 SN [ Zh E B H E T 2%, ¥k H PR THOAE BB E 3h HE 2 A TLO
1 1 SE I 2R 0L I VR XS sE i 2 /iH B st . TLOVE A—ANSAL e i

an/THEGE, TR AREE N SO R L] . THOMUAE 9 —A
SALE I #%, H15E I &% 1A il A7 #1
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3. & FEBAUXR

STC12C5620AD Z 5B L2 1T (80515 i, NFRAAES8051, EM ZR0FER 4515
PG /RAL 8051 I AE, BI1200 40, XN T IRAFALS8051 . (HM AT ABEAT 125040, il id &
BEHTHE NIRRT RE AT AT AR AUXR, J4T0, TIRE AT, Hil 1115 HLE8 e 22 [F e ), 33|24
%, TIEAR.

AUXRHFE T :
AUXR : ffiBharf7a%

SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
AUXR 8EH name |TOx12|T1x12| UART MOx6 | EADCI ESPI ELVDI

STC12C5620AD £ 4142 1T HIS051H A ML, N T HAELSi8051, Eﬂj‘%ﬁoﬁﬁﬂf%ﬁlﬁmimﬁé}i
SOSTHIESE, BI124040, XN T HAEES8051. HMW AT AFITI29040, SLHEIEMILT.
TOx12: &I #3038 & 2 il A

0: 5ERT2R0EE/E8051 5 HLE I 2 R B, B 1243415

1: GERTZR0EEZ8051 5L e I 2R FEE I 12485, BEA 4l
T1x12: ER &% L HIA.

0: JER 2% 1E 8051 B ML eI 28 AR, BP1240 405

1: GERT 48 LR Z8051 5L e I 2R FE I 1245,  BEA 34

W UARTH LTI E AP RS R A4S, W HHTIx 1247 R UART T2 12TIE 2 1T,

STC12C5620AD R A1 /& 1THIB05 1 5Ly #L, N T Fe454% 488051, UART H: TR A J5 & e A% 4805111 .
UART_MOx6: i B0 (5 13 1 B A .

0: UARTHE AR 0/ I% B AL 458051 B4 KL ER LI A, BV 12434

1: UARTER 1RSSO M 3 B AL 45805 L B WLER LR EE (64, BI2404i.
15 P 5 I ST 1A e 5 A B, UART B3 10 03 B I T AR 38 LE S v g

AUXRAF A7 a4 I HA A2 5 a5, fESEAEA 21
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4. WAKE_CLKO: I gfrfgy HH R4 v i it 27 17 2%
SFR name [Address| bit B7 B6 B5 B4 B3 B2 B1 BO
WAKE7CLKO 8FH |name|PCAWAKEUP|RXD PIN_IE|T1 PIN IE|TO PIN_IE - - TICLKO|TOCLKO

PCAWAKEUP: 7Ef iR, Z RFPCA LA/ T BRI B i powerdown.
0: ZE1EPCA EFHS/ T BEVE A Tk BEpowerdown ;
1: FRVFPCA_EFHIY/ T B Wik i powerdown o
RXD PIN IE: #iH#iF, SRYFP3.0RXD) FEUSERI, A RXDM:EEpowerdown.
0: 251EP3.0(RXD) NI ERI, 4% IERXDM:Epowerdown ;
1: SUVFP3.0(RXD) R ERI, R YFRXDI i powerdown o

T1_PIN_IE: #HMATR, RFTU/PISE TR ETIHBRE, taeET1E M Epowerdown.
0: ZIETU/P3SHI T REIT BT WARE, AR LTI B powerdown ;
1: FRVFT1/P3.SHIN BRI E T brbr &, ST 1EI: B powerdown .

TO PIN IE: iz N, LUFTO/P3 .4 T B B TOF Wibs &, tREETOMIM: BEpowerdown.
0: ZE1ETO/P3 .4 T FEHS B TOH Wiks &, 25 (ETOIM: i powerdown ;
1: FVFTO/P3. A FEVE ETOH Wibs &, 1 RV TORIME powerdown o

TICLKO: &7 AVrP3.5/T1 AL B e i 48T 11 4 £ CLKOUTI
1: RRVPEP3.S/T1HIALE N i 28 T E #4 H CLKOUT1, UhiS it 28T1 R aE TAE
FERER2 (867 H B E M) , CLKOUT Uyt i Bh A 26 = T 13 H /2
T1TAEAE I TR U % AR = SYSclk / (256 - TH1 ) /2
T1LARAE 12T 1% 1% = SYSclk /12 /(256 - TH1) /2
0: ANAVFKEP3.5/T1HIEC B € i 25 T 2 HCLKOUTI
TOCLKO: J&75 {0 ¥FKP3.4/TOMEL B A e i 28 TOF e & 4 tH CLKOUTO
1: FRVPH¥P3.4/TORIEL B 5 N 288 TO I Bhéi HE CLKOUTO, B & B 2570 X R TAEAE
F2 (847 [ B E R 5R) , CLKOUTOHr Hi B 14T R = TO%E 2% /2
TOTAEFELT LT % 42 = SYSclk / (256 - THO ) / 2
TO TAEFE1 2T 2R 1 ar HE A% = SYSclk / 12 / (256 - THO) / 2
0: ANFVFKP3.4/TORIEC B 45 i 25 TOR i 8h 4 i CLKOUTO
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7.2 EBTER/ITHEF0OTIERN
B 2 AEASTMODH M 1(TMOD. 1), MO(TMOD.O) A B, &I 28 /15204 4R A [F i
TAERE
7.2.1 RO ERTZR/IHEED)

o 7 I 2 15 B S SN0 2R ALL8048 /e Iy 2, RI8AL T4 17 32 0 A Fl 43 Wi 4%« B o
FRER AR/ T AR T/E TN RN, ES0MmE NI THEES, mTLOMKSAL
FITHOFISAL BT # B o TLOAKSAZ 5 MY I THOHEAY ,  THOTH %ious Hi B A7 TCONH ) 5 HE Ak B AL TFO .
GATE (TMOD. 3)=0 FF, #ITRO=1, W24, GATE=1 B, FOi4 t ARl N INT 132 ) & i 28
1, INTO¥HIE N 220, XPETTSZHLK 5 & . TROITCONZT A7 2% N a7, TCONZF {728 &Ar
1 B AR D Ref IR WTCONZF 4748 %A1 BAR Th e ik %

RO T 5B I 28/ TH B8R0 R 130T B I 28 /41 3028, W FEIFTR.

AUXR.7/T0x12=0
+12

SYSclk \_¢
AUXR.7/T0x12:l

TO Pin 4*

TRO

TFO Interrupt

(5 bits) | (8 bits)

control

GATE

INTO

SEI &/ THEER0RIC 0: 13AL5E IS &5/ 114

BOT=0/}, B ITHIERER RGN B i 0 S, TOXT I b 8 31+ H,  TO TAREAE e i 7
Ko BOT=11F, ZEIFERBIN RBP4 AP3.4/T0, RITOTAEZEH %05 5.

STC12C5620AD R FI B 5 WL B B 238 AP E0d . —Fl2 12T, 12081,
5480518 LA Si4h—Fh R 1T, SRHehinl, EERAESK8051H LK 1245 .
TORE R HAF R Th e & F 2 AUXRH I TOx 12¢R 52, W13 T0x12=0, TON| TAEFE12THER; WiH
T0x12=1, TOW| TAETEITHER

T 130 %577 880 A THO S M8 AL R TLOMIISS AL, TLORYRESRINSE, ALK I 2.
BALZITRRE (TR0 ARG B 1708 . BERO MBS T2 i 250 K i N 2 LB AR AT . 2
AN GATEARL (TMOD. 7AITMOD. 3) 43 il 43 BL 45 5 B 28 1 1% 5 1K 350
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7.2.2 BRI AL ERTZE/ITEED)

FEECTER T 7 THO L TLO A= iR 16424k, HoAh 50058 4 MRl BR UL 20T sE i 2% /11 8
FROMEN164L BT 8% /1T 5088, W TFEFTR.

AUXR.7/T0x12=0
*

SYSclk
ED
AUXR.7/T0x12=1

INTO

SEIN &/ THERR ORI 1: 1661 I &5/ 11 s

AR, E A E V164 e T 88 /1T 508%, HTLORISALFITHORISAL T #4 k. TLOFKISAHL
v tH M) THOREAE ,  THOTH %3 HY B AL TCON A ()38 Hi A EAZTFO

*4GATE=0 (TMOD.3)I, #ITRO=1, WIENF #5114, GATE=11f, FoVF A% N INTOF i 2
I} 480, IXAE AT SEHUK 50 & . TRONTCONTT /748 N FOF% A7, TCONZF A7 #% %51 [ AR Th e Rk
WL 5 TCONTF A2 IR 41

MOT=0/F, £ BIF IS RGBS, TOXT S B i+ 5, TO TAEAE e iy
Ko BOT=11F, ZHEIFIEREBIN Bk F 5 AP3.4/T0, RITOTAEAE %05 3.

STC12C5620AD R H1 . 5 WL 5E I 23 A P FR v Elod 22 . — Rl 12T, B 124 in,
55580518 LA 34 —Fh 1T, FBeinl, EERAESK8051H F K124 .
TORE R Rk T e B A7 2SAUXRH I TOX 124 58, TR TOx12=0, TON| TAEFE12THEA,; R
T0x12=1, TOW TAEFE1THER.

219



STC12C5620AD £ 41| 1 HLIEFS

ER R0 TAEE 166 E AT 28 /T R BN AE

1. CIEF:

/% */
/¥ = JHIRSTC 1T KA HLIE IS 25000 1647 5 I 8% /1 28 28 -/
Vel 1 ey Y e R R Ve S D E 77 s */
/% EAERT P A B E TR T T ST R KR - */

/¥ #/

#include "reg51.h"

typedef unsigned char BYTE;
typedef unsigned int WORD;

I

/* define constants */
#idefine 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 tmO _isr() interrupt 1 using 1

{
TLO =TIMS; //reload timer0 low byte
THO =T1MS >> §; //reload timer0 high byte
if (count-- == 0) //1ms * 1000 -> 1s
{
count = 1000; //reset counter
TEST LED =!TEST LED; //work LED flash
}
}
/]
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/* main program */
void main()

{
#ifdef MODE 1T
AUXR = 0x80; /timer0 work in 1T mode
#endif
TMOD =0x01; //set timer( as model (16-bit)
TLO =TIMS; //initial timer0 low byte
THO =TIMS >>8§; //initial timer0 high byte
TRO =1, /timer0 start running
ETO =1, //enable timer( interrupt
EA =1, //open global interrupt switch
count =0; //initial counter
while (1); //loop
}

/¥ */
/¥ --- WZRSTC 1T R HLE B 2501 1647 5 I v/ T E 2 =X, -/
Pl ey Y e R PO EE e Ve S D E R0 oy o */
/% AR A B S E R WA T T STCH R R - */

/¥ */

;/* define constants */
#define MODEIT ;Timer clock mode, comment this line is 12T mode, uncomment is 1T mode

#ifdeft MODEIT

TIMS EQU 0B80OOH ;1ms timer calculation method in 1T mode is (65536-18432000/1000)
#else

TIMS EQU 0FAOOH ;1ms timer calculation method in 12T mode is (65536-18432000/12/1000)
#endif

;/* define SFR */
AUXR DATA 8EH ;Auxiliary register
TEST LED BIT P1.0 ;work LED, flash once per second

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

LIMP  TMO_ISR

H

;/* main program */

MAIN:
#ifdef MODE IT
MOV  AUXR, #80H ;timer0 work in 1T mode
#endif
MOV  TMOD, #01H ;set timer(0 as mode1 (16-bit)
MOV  TLO, #LOW  TIMS ;initial timer0 low byte
MOV  THO, #HIGH TIMS ;initial timer0 high byte
SETB  TRO ;timerO start running
SETB  ETO ;enable timer( interrupt
SETB EA ;open global interrupt switch
CLR A
MOV  COUNT, A
MOV COUNT+I1, A ;initial counter
SIMP  §

>

;/* TimerO interrupt routine */

TMO_ISR:
PUSH ACC
PUSH PSW
MOV  TLO, #LOW  TIMS ;reload timer0 low byte
MOV  THO, #HIGH TIMS ;reload timerO high byte
MOV A, COUNT
ORL A, COUNT+1 ;check whether count(2byte) is equal to 0
INZ SKIP
MOV  COUNT, #LOW 1000 ;1ms * 1000 -> 1s
MOV  COUNT+I1, #HIGH 1000
CPL TEST _LED ;work LED flash
SKIP:
CLR C
MOV A, COUNT ;count--
SUBB A, #1
MOV  COUNT, A
MOV A, COUNT+1
SUBB A, #0
MOV  COUNT+I, A
POP PSW
POP ACC
RETI
END
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7.2.3 fRR2BM BEFIERER)
PR T I 28 /4 B0 AT E S B AR AR s AL 4, W R EIFTR

- AUXR.7/T0x12=0
TFO Interrupt
SYSclk
¥ Togel
AUXR.7/T0x12=1 = 0ggle
T0 Pin f "o L its D( CLKOUTO
i P1.0

TOCLKO

THO
(8 Bits)

SEIT &%/ TR0 K 2: 847 F B H e

TLOM) i th A B ALTFO, T HAGTHON A E 3 ATLO, THONAHKMATE, HFENTHOR
BAAZ,
MR T, HTOCLKO/WAKE CLKO.0=1HK}, P1.0/ADCOE D B A 5E I 250 ) e b
H CLKOUTO. #i B P45% = TO % i %/2
WEC/T=0, SEI 3/ THETON P93 R Gl £ it %5, 0
TO LAETEITRE A (AUXR. 7/TOx 12= 1) [ H B B8R 2R =(S Y Sclk) / (256-THO)/2
TOTAELE 12T s (AUXR. 7/T0x 12=0) i [ 41 H B R ER=(S Y Sclk)/12/(256-TH0)/2
IRC/T=1, EI 88/ Era 020 4B bk i A\ (P1. 0/ADCO) HH%,
A BRARIER = (TO_Pin CLK) / (256-TH0) / 2
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; E BT ER0h i (R a B BONRAER, ERER0 TS BN ERIEN
; NEZF PRI E R RS PR AN BER B R LN R B AR T MR EE

1. Ci&FF:

/* */
/* --- 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 tOint( ) interrupt 1 //TO interrupt (location at 000BH)
{
)
void main()
{
AUXR = 0x80; //timer0 work in 1T mode
TMOD = 0x06; //set timer0 as counter mode2 (8-bit auto-reload)
TLO = THO = Oxff; //fill with Oxff to count one time
TRO=1; //timer0 start run
ETO=1; //enable TO interrupt
EA=1; //open global interrupt switch
while (1);
¥
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/*

*/

/* --- STC 1T Series MCU TO(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 */

/*

AUXR DATA

08EH

>

;interrupt vector table

ORG  0000H
LIMP  MAIN
ORG  000BH
LIMP  TOINT
ORG  0100H
MAIN:
MOV  SP, #7FH
MOV  AUXR, #80H
MOV  TMOD, #06H
MOV A, #OFFH
MOV  TLO, A
MOV  THO, A
SETB  TRO
SETB  ETO
SETB EA
SIMP  §

s

;TO interrupt service routine

TOINT:
RETI

END

*/

;Auxiliary register

;TO interrupt (location at 000BH)

;initial SP
stimerO work in 1T mode
;set timer( as counter mode?2 (8-bit auto-reload)

;fill with Oxff to count one time
;timerO start run

;enable TO interrupt
;open global interrupt switch
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7.2.4 FERI(FSALITEED)

XPER A, EACIC3, E s 1T IETHE, AR SR TR E N0HH A .

e 230, MR 2 BT 2S0AITLO X THOVE N2 NS IS T 8% . T B s =3I )
P08 8 [ . TLO &5 F SE N 280354 : ¢/T+ GATE. TRO. INTOJZTFO. THOFR 5E it #23)

BE MR . HFER SR UTRI L TR, BEE, THOH i it 521 A 1,

B3R TGN — IS AL e i &%/ TH BB MU IR AL, AR A HLRAR = et a8/ 4k
o B HIEH T i 88 /7 8880, ERT#TLA FAE 30 AH 24 FTR1=0, {F1Lit-%, TTOwS

PERAPIASE 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 A3 I8 A7 i s

226




STC12C5620AD £ 41 5 HLIEES

7.3 ERTER/ITEE TIEEN
X 2R AEASTMOD 1 M 1(TMOD.5). MO(TMOD.4)[{ ¥ &, EIF 8% /150 8% 14 3R AS [H] 1)
TARERE.

7.3.1 RO ERTZR/IHEED)

AR ST 2 I A%/ THE0ES LB N 1301 e B 88 /11 8028, A TLIMRS LRI THL FI8AL Bk i, 4
TR, BEEOATERAE XS T 78 I 4% 1R g A 2302 A0 R Y

AUXR.6/T1x12=0
:
SYSclk o
AUXR.6/T1x12=1

SE IS A%/ TH AR RO 0: 1360 I A% /1T i ds

GATE=0 (TMOD. 7, ITR1=1, MR 880140, GATE=1IF, Fo¥F B /M NINT 1201
R3S, IXFE A SEEBK 8 . TR1NTCONZT AT 2% N A AL, TCONZF AT 2% 50 1 BAR Th RE Hfiik
UL _E T TCONZFAE R I 41

BCT=00F, ZEITIHIERED] RGN B0 i L, TUG IR 8, T1 AR 2wy
Ko BOT=1, ZHITERLDIN K AP3.5/T1, BITITAELEHH07 R

STC12C5620AD R4 5.y LI B I 28 A AP0 % . — R 12T, |12 8Pt
5480518 LA HAb—FRITHER, SRS, #EERES80518 K L1246,
T1HE R HEF R T BE A7 AsAUXRH I T1x 12¥R %€, R T1x12=0, T1N T/EAE12THEA; WHE
T1x12=1, T10N TAEFEITHER .
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7.3.2 BRI ERTEE/ITE2D)
AR e 2 /RS LB N 160 e i 2% /i 8 es, W EATR.

XR.()/TIX 12=0
SYSclk
s
AUXR.6/T1x12=1

T1 Pin 4+

TL1 THI1
(8 Bits)| (8 bil_s)J_’I TF1 |—>lnterrupt

control

GATE
INTI

SE IS A5 /B AR 1RO 10 1660 E I 2% /1T i as

AR, e 2 A BN 166 e i 28 /1T 508%, HTLIRISALRITHIFISAL FTA k. TL1FISHL
Vi tH ) THLEAT,  TH1 %0 H B AL TCON A [ H AR EAL TR .

MGATE=0 (TMOD.7)i}, GnTR1=1, W& #5140, GATE=1Hf, FavFHI4MBa A INT 1% 2
BPER1, SXAERTSEILBKSE M & . TRIATCONTT 748 P (4l 67,  TCONZF A7 2% &7 i B AR DI e i ik
WL A5 TCONF A2 IR 41

MOT=0/F, ZBIF GRS RGBS, T B B0 5, T1 TR ey
Ko BOT=11F, ZHIFIEEREBIN BB AP3.5/T1, RITITAEAE %05 .

STC12C5620AD R H1 . 7 WL SE I 28 A PR Elod 22 . — Rl 12T, B 12N n,
5480518 LA 34 —Fh 1T, B8N, EERAESK8051H F LK 1245 .
TR IE 2R FH AR R D) RE 2 A7 2RAUXRHF I TIx 12858, R T1x12=0, TN TAEE12TER; ME
Tix12=1, TUW TAEFEITHER.
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ER 1 TIEE 1660 E AT 28 /T R R R A2

1. CIEF:

/% */
/¥ = JHIRSTC 1T KA HLE IS 25 110 16457 5 I 8% /1 2 i 2 -/
Vel 1 ey Y e R R Ve S D E 77 s */
/% EAERT P A B E TR T T ST R KR - */

/¥ #/

#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. CYRIERF:

//timer]l work in 1T mode

//set timer1 as model (16-bit)
//initial timer1 low byte
//initial timerl high byte
/timerl start running
//enable timer] interrupt
//open global interrupt switch
//initial counter

//loop

/* */
* - WORSTC 1T Z 518 FHURE 5810 166 5 58 /1S o8 %/
L Sl Nl i @ T} ) —— *
8 T T S e T ISl g (0017 e T J— *

/* */

;/* define constants */
#define MODE 1T

#ifdef MODE 1T
TIMS EQU 0B800H
ftelse

TIMS EQU 0FAOOH
#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

;Ims 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 MODEIT

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

;/* Timer] 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

;stimerl work in 1T mode
;set timerl as model (16-bit)
;initial timerl low byte
;initial timerl high byte
;timer] start running

;enable timer] 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 #ER2BNA EFNEXEER)
ISR R S S/ R L TT [ B B SRS AL e, I F IR

- AUXR.6/T1x12=0
TF1 Interrupt

SYSclk o
AUXR.6/T1x12=1 Toggle

CLKOUTI

P1.1

TH1 TICLKO

(8 Bits)

TE R 28/ T R 2: 84 B Bh E 2%

TLIFE A EAITRL, T HATHI N AR EFHEATLL, THIAAHKRGTE, HEENTHIA
KA,

4 TICLKO/WAKE _CLKO.1=1f}, P1.1/ADC1% JHIBC B A 5E I 1A Bhgr
TR = T /2
IRC/T=0, TEI 38/ THEES T LN 38 RS oh it %, )
T1 TAEFE TR :U(AUXR.6/T 1x12=1)H [ % H B B A2 =(S Y Sclk) / (256-TH1)/2
T1 AR 12T (AUXR.6/T1x12=0) i} )4 tH B B #e=(S Y Sclk)/12/(256-TH1)/2
WRC/T=1, EN &/ THEES TR AME R (PL. 1/ADCL) %,
NP AR = (T1 Pin CLK) / (256-THI1) /2
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; E AT 281 R (TN RSB BT) BN FEF, ERTE81 TIEES BEERIRN
; TEREF A ERT RS PR BE1E 2 5 AN IR FR AR SRR R

1. CiEFr:
/* */
/* --- 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 ~ */
/* */

#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; //fill with Oxff to count one time
TR1=1; /timerl start run
ET1=1; //enable T1 interrupt
EA=1; //open global interrupt switch
while (1);
}
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2. LHRIERF:

/* */
/* --- 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 ;Auxiliary register

s

;interrupt vector table

ORG 0000H
LIMP  MAIN
ORG 001BH ;T1 interrupt (location at 001BH)
LIMP  TI1INT
ORG 0100H
MAIN:
MOV  SP, #7FH ;initial SP
MOV  AUXR, #40H ;timerl work in 1T mode
MOV  TMOD, #60H ;set timerl as counter mode2 (8-bit auto-reload)
MOV A, #OFFH
MOV  TLI, A ;fill with Oxff to count one time
MOV  THI, A
SETB  TRI1 stimerl start run
SETB  ETI1 ;enable T1 interrupt
SETB EA ;open global interrupt switch
SIMP  §

s

;T1 interrupt service routine

T1INT:
RETI

END
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7.4 A 4mIERTEPEE L RINKIEF (CREFA L wmizH)

STC12C5620AD 51| B ML AT 214 AT 4w A2 b % 1) : CLKOUTO/ADCO/P1.0, CLKOUT1/
ADC1/P1.1

5T g RE I Bl H AT SR A R T B A A A+
AUXR : Auxiliary register

SFR Name | Address |  bit B7 B6 BS5 B4 B3 B2 B1 BO
AUXR 8EH | name | TOx12 | T1x12 |UART_MOx6 [EADCI| ESPI ELVDI

WAKE_CLKO :Clock output and Power-down Wakeup Control register

SFR Name |Address| bit B7 B6 B5 B4 B3 B2 Bl BO
WAKE CLKO| 8FH name |[PCAWAKEUP|RXD PIN_IE|T1_PIN_IE|TO0_PIN_IE|LVD WAKE - TICLKO|TOCLKO
Rk T e 517 28 AUXR/WAKE_CLKO/BRTJCiE & 7 -
sfr AUXR = Ox8E; / /R Th e 25 A7 9% AUXR b ik 75 BH
sfr WAKE CLKO = 0x8F; / /Y IR R Th e 25 77 28 WAKE _CLKOR ik 7 B
FEER T e 517 25 IRC_CLKO/INT CLKO/AUXRHIC 418 = 7 B -

AUXR EQU 8EH SRR T BE 2717 2 AUXR (g i 75 B
WAKE CLKO EQU 8FH SHTIE N R R D e 77 A7 45 WAKE_CLK O i3k 7 B

WA A FHCLKOUTO/P1.0FICLKOUT1/P1. 1% ffl4a Hi s 4of -
CLKOUTO/P1.0FICLKOUT1/P1.1 /] IR B i 4% 1l FH WAKE_CLKOFF 47 #% ) TOCLK O fi Al

TICLKOAz# . CLKOUTOM %y H B 45 28 H 5 By 25042 ], CLKOUT 1 4 HA I b A 28 b g )

AR, AHRL E I 28 7 AR E I B A 2 77 X (867 B Zh B3 B , AN RV

SE I 2% HH T, G643 CPU S &2 3k Hh .

FE R R AE AT A4S . WAKE CLKO (3ihik: 0x8F)

WAKE CLKO :Clock output and Power-down Wakeup Control register (AN 7] {37 F-4ik)

SFR Name |Address| bit B7 B6 B5 B4 B3 B2 Bl BO
WAKE CLKO| 8FH name |PCAWAKEUP|RXD PIN IE|T1 PIN_IE|TO0_PIN_IE - - TICLKO|TOCLKO

B7 - PCAWAKEUP: e T, 275 FRFPCA LT/ T B i i powerdown .
0: ZEIEPCA_EFHE/ T BRI A Wi B powerdown :
1: RVFPCA EFHAY/ R B Wi i powerdown o

B6-RXD PIN IE: #HMEA T, fiFP3.0(RXD) FFILERI, tHAEHFRXDMEE powerdown.
0: 2%1-P3.0(RXD) FRFVERI, tHZX1ERXDM:EE powerdown ;
1: fLUP3.0RXD) FEATERI, A FRXDM:EEpowerdown o

B5-T1_PIN_IE: #irifisCF, RiFTU/P3.SH R EH BT Brbr &, tHEfET1EIM: B powerdown.

0: ZEIETUP3.SHF RS ETIH MR E, A LTI EEpowerdown ;
1: RAWTUP3SHTEEETIH WSS, HRFTUEMEpowerdown .
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B4 - TO_PIN_IE: fsiHiBX T, uVFTO/P3.4J T BEH B TO Wids &, 1 AEMETOMIME i powerdown.
0: ZEIETO/P3.4M T B BTO Wik &, A% IETOMIM EEpowerdown ;
1: FRVFTO/P3.AM T FEIEETOH Wibs 2, t R VFTORIME fE powerdown o

Bl -TICLKO: &7 i44P1.1/ADCEIEC B 5 I 2 T1 1 I HH CLKOUT1
1: VPP LI B o8 € i 48 T I £ 4 HHCLKOUT, Bl e i 28 T1 H g TAE
R (847 F B E R R) , CLKOUT 4 H 4= T18 i % /2
T1TAEEITHL IS (4 A% = SYSclk / (256 - TH1 ) /2
T1TAETE 12THE I F % AR = SYSclk / 12/ (256 - TH1) /2
0: AAVFKPLHIEL B N e i 25T 1R 44 H CLKOUTI
B0 - TOCLKO: #& 7 fo¥FKP1.0/ADCOJAIEL B Ay 5E i 2 TOF i 4y Hi CLKOUTO
1: FRVPHPLOMIEC & v i 23 TO I B4 CLKOUTO, i 5& I 28 T0 A g LAE
R (8L A sh BB , CLKOUTOS I 4T = TOwE iR /2
TOLAEELT S )% Hi491% = SYSclk / (256 - THO ) / 2
TO TAEAE 12T AR % HE 49138 = SYSclk / 12 /(256 - THO) / 2
0: AAVPEPL.OBIEL E A & I 23 TOK i 44 HH CLKOUTO

KRR IhAE2F A7 2% . AUXR (Mbdik: Ox8E)

AUXR : Auxiliary register (4~ 7] 437 5-41)
SFR Name | Address | bit B7 B6 BS5 B4 B3 B2 Bl BO
AUXR 8EH name | TOx12 | T1x12 [UART MOx6| EADCI ESPI ELVDI

B7 - TOx12: &M 25038 5 45 1l

0: &M 2R0E /28051 5 Fr Wl g i 25 BRI BE, BI124340;

1: SIS 20BE /2805 1 By L AE I 53 FE R 124685, R 2340
B6 - T1x12: & &% L 47

0: 72 2% 1 BE /2805 1 HL Fy ML I 28 PRI B, R 125340

1 sERS 2 L 28051 B AL I il FE ) 1245, BPAN 434l

AR UART R I RITUE AR AE RS, U EHTIX 1200 B UART B L 12TIE 21T,

BS5 - UART _MOx6: = IR0 18 5 o F 15 B A

0: UARTER DR O B AL 458051 B Fr AL A O B, BT 12434,

1: UARTHR USROS B AL 45805 1 8 Fr WL A LI FE I61%, BI243 47
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7.4.1 TERTEZ08Y ] 4RAZ A e RO AZ e

1. CiEFF:

/* */

/* — JH/RSTC 1T RF1 5 HLIE B 28501 AT G FE B Bh - */
L L A e e ey 5
/% TR AR B A A T STCHY AR KR SF —--mm - */

Jx */

#include "reg51.h"

I

/* define constants */
#define FOSC
//#define MODE 1T

18432000L

//Timer clock mode, comment this line is 12T mode, uncomment is 1T mode

#ifdef MODE 1T
#define F38 4KHz (256-FOSC/2/38400)
#else
#define F38 4KHz (256-FOSC/2/12/38400)
#endif
/* define SFR */
sfr AUXR = 0x8e;
sfr WAKE CLKO = 0x8f;
sbit TOCLKO =PI1"0;
//
/* main program */
void main()
{
#ifdef MODE 1T
AUXR = 0x80;
#endif
TMOD = 0x02;
TLO = F38 4KHz;
THO = F38 4KHz;
TRO = 1;
WAKE CLKO= 0x01;
while (1);

//38.4KHz 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 timer( as mode2 (8-bit auto-reload)
//initial timerQ

//initial timerQ

/timer0 start running

//enable timer0 clock output

//loop
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/* */
e I R I T I s CLo e e —— *
LT IR 1 e L 1A ) N — *
g LSS C UL T Ao g s — *

/* */

/* define constants */

#tdefine MODE 1T ;Timer clock mode, comment this line is 12T mode, uncomment is 1T mode

#ifdlef 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
TOCLKO BIT P1.0 ;timer0 clock output pin
ORG 0000H
LIMP  MAIN

H

;/* main program */

MAIN:
#ifdef MODEIT
MOV  AUXR, #80H ;timer0 work in 1T mode
#endif
MOV TMOD, #02H ;set timer(O as mode?2 (8-bit auto-reload)
MOV TLO, #F38 4KHz ;initial timer0
MOV  THO, #F38 4KHz ;initial timer0
SETB TRO
MOV WAKE CLKO, #01H ;enable timer0 clock output
SIMP §
END
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7.4.2 BR8] 4RAZ R e AN AZ e

1. CiEF:

/* */
/* — JH/RSTC 1T R HLIE B 28 L AT G R B Bh g - */
T L A e et T */
/% TR AR B A A T STCHY AR KR SF —--mm - */

Jx */

#include "reg51.h"
/

/* define constants */
#define FOSC  18432000L
/l#tdefine MODE 1T

#ifdef MODE 1T
#define F38 4KHz

//Timer clock mode, comment this line is 12T mode, uncomment is 1T mode

(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 =PI"; /ftimerl clock output pin

//

/* main program */
void main()

{

#ifdef MODE 1T

AUXR = 0x40; /timer]l work in 1T mode

#endif
TMOD = 0x20; //set timer] as mode2 (8-bit auto-reload)
TL1 = F38 4KHz; //initial timer1
TH1 = F38 4KHz; //initial timer1
TR1 =1 /ftimerl start running
WAKE CLKO = 0x02; //enable timerl clock output
while (1); //loop
H
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2. LTz

/* */
R PR YR N Y L YR TP Eo  — */
P SRR A PSR S 3 )RRy e */
P VEAERE B OC R A T STCH Bk AR - */
/* */
;/* 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 P1.1 stimer] clock output pin
ORG 0000H
LIMP MAIN

s

;/* main program */

MAIN:
#ifdef MODE 1T
MOV  AUXR, #40H stimer]l 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 B Intel 8051 F F #l EBT230/189 2 Ff 25451

[BI1) el /i Es e, R/ IH R N e R 08 AR N ER, B R T
gk, IEMREEST, BT EA RN, RS R WRS R, SR B R A
WHEELT, BEWT R
1) TAEJ7 R%H)7 (TMOD. T2CON) HI & ;
2) VBB () 8% AN THx TLx. RCAP2H. RCAP2L;
3) T VAT ETx EARIIEE, A AL+ s
4) JB/1EAI TR B A
PR UL I /- H 2088 1 i HE— R B4
8051 FR I Ly ALK I 28/ T E 25 0B 12 DLW N LA T o1 50y,  BRJEnioh-#58s, Bk,
Afe B BRI EUEAE T B E B N T A A7 28 THx TLxH 2%, T 200K S B 1+ 254H LA
25, 280 2" ARRAN,  DAFLAMGAE AT EOyIE 13 E TR TLx .
¥ LRI EUE X, HHEEEK R An (n=8. 13, 16) , IR AT THx . TLx it
B N2 —x, NP2 BB . #lin, TAET RO N 136, MWn=13, L2V i,
TAE K 16, Win=16, A2 MAEELE, Fril, HHEHIMEN (0 = 2'x.

TR, SRS AT, TS S E i BRI O . R, R AR N
M RGPk € i) EATH S AL s I . B CLEAeMEz A, AL A 3 -

12 12

N nﬁﬂ‘:: = =
LA JE ey ATk us 2us

SEBRERTI A Te = x « Tp

X TobLas A, TP e Ia], ONPT ik k. ToMiTp—BON CRME, 725K H
Tp/a BRI AT SRAFAT T TH (A x, PR xoRAMLY, RISRAFE R EWIME. 8P

(x) fp= 2" - x
Bhn, BEREIATe = 5ms, HLEEHITP = 2us, ARG ERHHkE
5ms
= _ v
X Tus - 2500{X

Wik TAE 01, Min=16, 0 S8 B A 5 i A ) - SO N -

(x) fh= 2" - x=65536-2500=63036, M Tt /AR H SO+ /NI 2 BISRIFES
57 ]93CHEE NTLx, =580 AF6H%E N THx H o

TAEAO. 1. 20 E RIH R ES) 788192, 655361256
XA T RO R, R AR SR T B ECR AN S AR e s S R R AT
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(2] it/ 5 ss s A gmfe, RN RS, e/, ErfETe
= 10ms, FAFEN12MHz, & 10ms[] EHIERAE . &2 TAET 1. tHEA T EWIE: K8
SEWIE NFOH, 847 WI{E ADSH.

(D Ve

PBHIaaH, — AL ERE A AR BT SR € I/ T B as AT Dh RE 1 M S RO E S5 TUE.
FEFF, AGIYIHHRE 0T

START:
: EREFER
MOV SP, #60H s B HERRIX 45k
MOV TMOD, #10H s EFETL. ERE, TAET
MOV TH1, #ODSH : WEETITHEWIE
MOV TL1, #OFOH s WERTHEIME
SETB  EA ;
SETB  ET1 ;} s
s HABVIIEAAR T
SETB  TRI s JAEITUFEGTH
: G FEF
(2) PRSI
INTT1: PUSH A ;
PUSH DPL ;}fﬂiﬁ;{%#}ﬁ
PUSH DPH ;
MOV TLI1, #0FOH ;} Y E
MOV THI, #0D8H ;
LS BN e
POP  DPH ;
POP  DPL ; } MRS
POP A ;
RETT ;AR [A]
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XEER T HPMIRS FIRF AR R . STC12C5620AD 2 51 28 5 1L =P 1 J T 2 B vp O
H—NREPWIEABESNTIHIT, —RENEHK, W7 AEBIEA ) 1 IR Wik
%R X LT .

[BI3Y  KFARERIE Bk 58 o Sed g I/ T+ B Re 28 AT ok B ks 7 A, {H to AT 32 P 5 I /3
B 0ml 2 i /T E s VAT SE B . A e i/ BE80 (T0) Bl #Eal, AR R 1%t
INTOS| b f 1F Bikvp 3R 47 fik 9 Wk

INTO B i
T TOH % T
Ja 3l fZ1k
BEBEGATENT, HLEsEIATP N1us. ABIFE R Bdmin T .
INTTO: MOV TMOD, #O9H 3 WTONER 731, GATEANL

MOV TLO, #00H

’ N==4
MOV THO. #00H ;} O TLOWO

CLR  EXO ;. KINTOHT K
LOP1: JB P3.2, LOP1 ; EFEINTO S| B 5
LOP2: JNB P3.2, LOP2 s SRFEINTOS| I i P
SETB  TRO : JHBENTOFF AR THEL
LOP3: JB P3.2, LOP3 ;S5 INTOfE BT
CLR  TRO ; A=1ETOH %L
MOV A, TLO s AT EUE %A
MOV B, THO s R AUEEB
: s THELRK SE A b 3
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[14Y  FIH e /B AR 0ml e I/ 114028 LA Tt 11 50 R o030 m B 0 N 3ty 11 76 2 FH 182 11

FESCEE N ] R gt b 2 LR B PSSR A I INTORTINT LANE T, 1 I /v Has AT
2o, WA T TGN SN b Wil . B E I/ THE0Rs LS S AR B X T 7 5K
2 CHZIFEEN) , WEIFEWIME R, T g DN — AN sk AE ko, 15088 BRI E 0% H
BT N R W SRR S GLTFUN T, I ENLRR P W], A S 7 30— oh s v i 4
Hi. MAER/THEEST (T KPR ERH AW RS 7 8. HAR PR BT

(1) FEFE:

ORG  0000H
AJMP  MAIN s T
ORG  001BH
LJMP  INTER s FETIR TR ST
ORG 0100 : FREFAH
MAIN:
MOV SP, #60H s WEMERRIX
MOV TMOD, #60H o WHEERN/HEE, o2
MOV TL1, #OFFH s WEITHEUR 2
MOV THI, #OFFH
SETB  EA : JTHIk
SETB  ET1 : JFERE/TH s b

SETB TRl s AR /B L
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(2) HWARSFSAEF CRARME IR 7% )

(#4151

38H.

INTER:

ORG

pPUSH
pPUSH
pPUSH

POP
POP
POP
RETI

1000H
A

DPL
DPH

DPH
DPL

S TR 55 A ) A 3

; } B NHART

'} s

; } Bl R R

s AR [E]

N RS EIPL. OFIPL. 14 540 H R #8200 1 sA1400 n s 7. ALk, RS
BN /T80 (T0) , ER RS, EMONMHz, TP=2u s, Zi1-543 €N % ECNICHA

ASRE > B il 4T »

(1) IRty B

PLTO:

MOV
MOV
MOV
SETB
SETB
SETB
SETB
SETB

TMOD, #03H
TLO, #9CH
THO, #38H
EA
ETO
ET1
TRO
TR1

3 WETOER 5203
; WETLOYME
; WETHOWME

=}¥FEPI$'E
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(2) BT IR 25 72 P B

1)

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

2)

INT1P
MOV THO, #38H s BT EME
CPL P1.1 3 WFPL 1 HE 5 BUR
RETT ;3 & [A

FE S N FH o S JR R T R T

(1) SERF/ Tk (K S 1k

SERS /T EES R A BUE 2T Rl O%E Y 1 EHLE SR P WA B, el A RRAE A B Bl
AT o AEAN IR O3 375 5K F W7 2 FE LR 2 A B 1 L Ak BEAE R IR TRDRER LK A I i I R
BB A RTAR, — A EN 3 MHLE AL L, sy Serf A B RikE. K%
KON 7 5 ] BIE AT, AEX R BORSCIN R 237 5 DR A AME S T -

T by e B S S AR TR SE RS, X E I/ B AR5 R0 B A A S —
e R R T S I T SR A S AR B R 22 RN 2 IR HaE S A R W E /B i
T R SERS U R T AR 55 R P R BT EOIE R DR T TN E T SR IR,
ol FH T Il S

BlniERER r R E RGN Bl T BB &7 A Sei iR % . XA & R
ENBHMEINE LR RGUIRRIRE . FTIEEhAAME, BIE R WIR S5 FE 7 0 THx . TLx B Fr & 1T
BAMERS, BORETHx TLx M 5103 11 SCEHT MOTT AR RS THEUE B . F Mz B T B E
KHATE R E . R AMETT
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CLR EA s 2R

MOV A, TLx s BRTLx S A

ADD A, HLOW : LOWA SR F 19 v 29
MOV TLx, A s WEMRFATTHEIE
MOV A, #HIGH s T THEIE XA
ADDC A, THx TR ME M
MOV THx, A : BT it EE

SETB  EA 3 JEH I

(2) BAEBGATH T EUE

TEBNASTRBGSAT 1 I /TH B T B R, WA, s Re e . XRFEDNA
A HELE [F] — B 2[R N S B THx AN TLx A Rl . bedn, SRR TLx R R THx,  BRA e i /i S b
TBATIRAS, TERLTLx WA= AR M THX AL, 1 PE L THX AT = A AL, X B A3 AR THx A AN X
T [FFE, JoiETHx S EETL R ] G4 .

—Fh T A VR SRR THR, JEIRTLx, K ORAR I THEEAT FL B 2 s
MR AR, AT E e B, BEE BRERE, EEEANE RN, E

A AR G
RDTM: MOV A, THx ; BEHTHX A
MOV RO, TLx ; EELTLxfEROH
CJNE A, THx, RDTM o ORI IRTHXAR, A5 AHAE, A5 1)
; HIEHS, FEFE THUT, BWES
MOV RI, A . W THxAE TR
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AR o= /L= VZ [
F8E FHITOEIE
STC12C5620AD Z 71| # Jy LA 14K FHHUART (Universal Asychronous Receiver/Transmitter)
TAEFAMEN T HRTEGERZED . FATOHSMEEZEMESS. — ML AR — DRI
FAF AR A — N R R AR B A . BT 1 B 22 R 2% B 2N B ARG BRI RIEZE MBS
MG, W LRI s Fe S B . RIE Ay HRE B N ANRE 2, FRl gz o N e e i A
AEE N, RIS o] UL — N keSS AT D PN ob 2 SR N R AT A S SR T e
A AE#SSBUF, At A HhhkAs 2 99H,
STC12C5620AD #5151 5 AL AN B AT L #E 4R TAETT 20, Hod o7 20 s e 32 2w
AR, AR R, CMEAFEIN A . AT BB B AN [F B R R A A
A ) A 775 FE AL T A v 55 Wy oy SO el ks AT R P AR B, A -+ Ry . STC-
12C5620AD R 51| H 5 HLER AT F1%F B (AR 238 4 /& TxD/P3. T FIRxD/P3.0 5] il .
STC12C5620AD R 41 5 5 HLEY B ATIAE [, BT HARIEE S, n] 7 (EH sl — AN 8%
MIATVON, BB —IE, STV BEITIIMNE.

8.1 BRITOMMHEXFFR

frstht K7

CiRe] Eitipa Hiuhik: MSB LSB $K AN
AUXR Auxiliary register  |8EH|T0x12 | T1x12 |UART Mox6| EADCI | Espt |[ELvDI| - | - 0000 00xxB
SCON Serial Control 98H [SMOFE| sM1 | sm2 | REN | TB8 | RBS | TI | RI [0000 0000B
SBUF Serial Buffer 99H XXXX XXXxB
PCON Power Control 87H [sMOD | sMoDo | LVDF | POF | GFI | GFo | PD | IDL {0011 0000B
IE Interrupt Enable ASH|EA|EPCA_LVD| EADC_SPI | ES |ET1|EX1 |ET0|EX0|0000 0000B
1P Interrupt Priority Low  [B8H| - | PPca_LvD | PADC_LvD | PS|PT1| PX1 [PTO| PXO [x000 0000B
IPH Interrupt Priority High [B7H]| - |PPCA_LVDH|PADC_LVDH|PSH|PT1H|PX1H|PTOH|PXOH x000 0000B
SADEN Slave Address Mask  |BO9H 0000 0000B
SADDR Slave Address A9H 0000 0000B
WAKE_CLKO CLK_Output Power éown Wake-up| ¢ reawakeu] ko e ke e froe ] T Jricuko]rocio] 0000 xx00B

control register
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1. BITORIEHIZF FE8SCONFIPCON
STC12C5620AD R F . 5 ML AT DA AN 27748 BR AT 81 27 7745 SCON A 4
R IE PRI ) BE % A7 %3 PCON,
AT P B A7 45 SCON H TR B A AT 185 11 LAE 7 SRS s i Th g . A% =Rl T -
SCON : HAT#EHI % 748 (Al {7 F-4k)
SFR name | Address bit B7 B6 B5 B4 B3 B2 | Bl | BO
SCON 98H | name | SMO/FE | SM1 | SM2 | REN | TB8 | RB8 | TI | RI
SMO/FE: 4PCONZF 4745+ FJISMODO/PCON.6A A1, %47 FF WU A I o 2448 0 2] — A~
TR AT, B UARTE S B B %A LT RKAFER .
M PCONZF A7 2% 1 [JSMODO/PCON.64 MO, %A FISM1— #2485 5E B 473815 1Y LAE
s WFRATR.
HASMO. SMI1$% F AL A5 47T D LI LAE 7 s

SMO | SM1 | TAE A= | DhREWLIA WRFR

0 0 J7100 Ei@%i% HUART MOx6 = O, PR ESYSclk/12,
3 } Tp § HUART MOx6 = 11}, HHFZESYSclk /2

. 8f7UART, SMOD 31y (oo e B 1 (1755 111 52
0 1 BN PR A (2%M9P/32 )x(GE I g 1 H )
1 0 J5R2 | 9FLUART |(2°M°°/64) x SYSclk & 4 AR a4

) 9f7UART, SMOD g e )
1 1 3 e (2%VOP/32 )x(FE I 2% 11103 %)

HT1x12 = 0, ENF 1% H 2 = SYSclk/12/( 256 - T H1);
HT1x12 = 10, ERER 1% H 2 = SYSclk / (256 - T H1)

SM2: R A28 A3 HLIEAE AL
e 77 2805 A3, A RSM247 A1 HRENAL AT, T HLAL T b i IR A& . bt
A DLA 20 2 1 55 967 (BIRBS) Sk ik Hudibini:  #5RBS=1, 15 B iZ i thtkmi, Huhk(s
B DLk NSBUF,  FAERINL, a3k 1 78 A W7 Al 55 2 57 A b A7 Bl 5 th s #7RB8=0,
LI Z WA bkt N s HARFFRI=0. 765 287 3,  dnRSM247 40 HRENAL
N1, BEUSHLAL T bk i i e g 22 RS . AN TSI EIIRBS N 0mk 1,  $5 ] Uk 31 1)
= B ANSBUF, H{$iRI=1, IS RBSIE & RS 16 A7 .
TR RO AL HLE(E 72, X F T 20, g E SM2 N0,

REN: RVF/ZE1E B ATHAC AL . 3 B AT REN, HIREN=14 o AT CIRAS, AT fa3h
FATENESRXD, JFAEUE B . AR AREN, BJREN=0, MI&E-H20k.

TB8: 7E/7 2853, BNBERIEMIEION A, T E B EEE0. B, TTRER
P (PR 5657 5% 22 LI A Hh e o Mtk ot/ 25 H i ik b 26 A7 . 7277 =R0FI 5 301, iz AN .

RB8: 7E7 28553, RIS EHE, 1E A AR50 A sk it/ H5 8wt b 2 A7
77 RO A HRBE(E SM2=0). 75 301 1 th A FRB8(E SM2=0, RB& & F2 i 2 (145 11-47) o
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TL:  RIEFWER P br S, 07300, AT RIAMARHSAL L R, N E B E
Bz, BITI=1, [ EHUE R, w8 WS TLA AU S S, BITI=0. fEH Al 75X
e, RS IEAL T AR AR i N RRE A B AL, RITI=1, i b S T L 2 S %

RL:  BohWrig ke &AL . 7577300, AT RCE 2 800 45 A il A SR AE A H 2 B A RI=1,
) E LG SR A W, R WS RTL A BAFE S, BIRI=0. 78 H AL 7 =0, s AT
B2 (1Ao7 fy v ) INF 2] ey N B A AR B A, BIRI=1, [ CPU BT 3%, Wi 87 o 7 J5 R 20
RS S .
SCONM T A ALl iE i BHLE A E 5 EA A% “0” - SCONRFITHAEN98H, Al {7
HE, B AT HBHE N98H~~9FH, W] FH R AE SeI AL B
HFATIBE R BER: S WURIETERR, WEEEE S EALTL, BITI=1, 53R Wb
M — WS BN, SRR E s B AIRL, EIRI=1, iESRAWT AR, BT TIAMIRIDL “ B2
Y RAEMFENIERSW, BTN R W S AN ATE R TUL & RO K K B, A Z07E
H T IR S5 A2 7 R B W TURIRUEEAT A0, SR 40 AL EE . BRIk, A HP Wi sRobs 26407 30 /S B i
BB, UAUEL B, 75 RKE B B VE =R 2 U0 B [ R

HEL Y] 27 A7 25 PCONHH [(ISMOD/PCON. 7HF W B 7201 72, J7 203 R R 2 5 In

i,

LY 1] 2717 25 PCONME U F -

PCON : HJE#EHIZFAAas (ANalhrT-4k)

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

PCON 87H | name | SMOD | SMODO | LVDF | POF | GF1 | GFO | PD | IDL

SMOD: FAFZE A . Y B EAISMOD, EISMOD=1, NWAEEATEE TR 20 30
FER AR SMOD=0, W& TAET A REEsRInfs . AL SMOD=0.

SMODO: MA@t A 2z dl iz . 24SMOD0=1, SCON%i1E %8 1 [FISMO/FEAL ] T-FE (i 15
) ThiE; 24SMODO0=0, SCONZ AT #% 4 ISMO/FEL FH T SMOZhfE, FISM1—iZfs
ERATHARTAEF . EARSMOD0=0
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2. RITOHIEE HZF F23SBUF

STC12C5620AD R H1| 5 Jy HLI ER AT L 2 ph 25 A7 4% (SBUF) [k /£ 99H,  SE PR 224 2% it
%, HSBUFM#RAE 7€ A7 RIE BRI INZL, SLSBUFRIHERAE 3545 Ol B EE . AN ERAE
SN B F ) T AR g, 1IN R RS EARS, I EHRERFTS.

FATIIE N B BURE A A . EPTA IS ATIEE 7 U, 725 ASBUFfS 5 (MOV  SBUF, A)
RN, SRR R KON AL A48, T8O 8t 7777, MR AR 3 F7 4%
Bz MRAEAFR LA Az “17 BTBSIIE R AR AL A 4745 690, FFHEAT KX,

AT TE AT A7 e — MM RAL ZF A7 4% . 7277 SO & I KOR8AL, et 77 2Ny
L. H—MmilE e, BArarfr s P EUE 7 5 RN R AT B 4 SBUF T, HLEEOL IR
SCONZF 74 HIFRBSAL. 4 2R HT-SM2 i 15 O Wi 38 (10 edfs o %0, RBFISBUF H 8 AL

T RO IE A B RS AL A A S FISBUFZZ M 4, AT BE A — Wit i e s B e A%
WAL AR ASBUFJE, FIAZBIUFRRECT —Wif5 2, NN iU 4 AT MSBUFZE i 4%
K BARIBGE, 75 WG — WK 22k . SBUFLAIFAT 77 kAR N 8 i 2k

3. EENF FERRAUXR
A B A A 2R AUXR IR 30 B A & AR -
AUXR : #iBhaifias ORI 5H0k)
SFR name Address bit B7 B6 B5 B4 B3 B2 Bl BO
AUXR 8EH name | TOx12 | TIx12 | UART_MOx6 | EADCI | ESPI | ELVDI
TOx12: &R 2F0H % B AL
0, EMF0ZES80513HEE, 12404,
1, TR 20N —ALSG805111 1265, A4
Tix12: ER 28 L& B AL
0, ENTERAELR05 1, 12434,
1, TSR0 AL 48051111265, A4
IS UART ER 11 5 I 28 LI R R R A e, TLx 1207 g A] ARSI UART 5 T2 12TIR 21T T
UART_MOx6: HAT AR O 3845 ol FE 15 B AL
0, UARTH DRI ROZESI2THISOS 1, 12474;
1, UARTH: HBRER0 B3 B AL Gt 12T 805 1 K665, 29353
AT A AUXRA () oAt A7 72 5 Wi o6, EREAEN4H.

4. \HLHb LT F Z 728 SADENFISADDR

NTHEZHESE, STC12C5620AD RFH AL E T ML HE$% f] 75 17 48 SADEN AL
SADDR. A1 SADEN & ML BEHE A5 25 7 45 (Ml 9BOH, S AZ{E 00H) , SADDRsE MATLH 75 47
@ (ki 9A9H, S A71E J900H)
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5. 17O P HTREE IR R AR A F 738 WAKE_CLKO
WAKE_CLKO :Clock output and Power-down Wakeup Control register (A~ 7] {37 5-31k)

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

WAKE CLKO| 8FH |name |PCAWAKEUP|RXD_PIN_IE|T1_PIN_IE|TO_PIN_IE - - T1CLKO|TOCLKO

B7 - PCAWAKEUP: fEfHAEENT, 25 RFPCA ETHE/ T B Wik i powerdown .
0: ZE1EPCA EFH/ T BV AR Wik B powerdown ;
1: FOVFPCA EFHAT/ R BRI o e i powerdown o

B6 -RXD PIN IE: il F, fo¥FP3.0(RXD) FM/ERI, BA{HRXDMLEpowerdown.
0: 2%1-P3.0(RXD) F ¥ ERI, 2% 1 ERXDM:fEpowerdown ;
1: foiFP3.0(RXD) FF&HYERI, R FRXDM:iEpowerdown o

B5-T1_PIN_IE: #rifiisCF, RiFTU/P3.SH R IEHE BT Brbs &, HEfET1EIM: B powerdown.
0: ZEIETI/P3SHIN VR BT bR, A5 LT 1M B powerdown ;
1: RVFTUP3SH T I E TR E, TR B powerdown «

B4 -TO PIN_IE: s, SLIFTO/P3. 4R AT B TOH Wrbr &, A fETOMIM: B powerdown.
0: ZEIETO/P3.4MH T P ETOH Wids &, 28 IETOMIN: EEpowerdown ;
1: VFTO/P3.AJT BEVEETOH Wibs &, t R VFTOIME i powerdown o

Bl -TICLKO: &7 faVF4P1.1/ADC 1IN B v 5 i 2 T1 I 4% B CLKOUTI
1: SVPRPLEIEC B A€ B 28 TR 2 HCLKOUTL, bl e 28 T1 H e T
VEfERE 2 (847 F Bh H A ) , CLKOUT L HH I i = T 13k % /2
WIRC/T=0, EI /BTN P 3 R S5, N
TITAEFEI TR B4 A% = SYSclk /(256 - TH1)/2
T1TAETE L2THE ST B % 4% = SYSclk / 12/ (256 - TH1) /2
WRC/T=1, EN 38/ EEST U Bk SN (P3.5/T 1)t 5,
i b iZE = (T1 Pin CLK) /(256 - TH1) /2
0: ANAVEKPL IR E N E N 2T #h% H CLKOUTI
B0 - TOCLKO: 275 ¥ P1.0/ADCOJIC & & I 28 TOf I i i CLKOUTO
1: FRVPIGPLOMKIEC E € i 25 TOR B i Hi CLKOUTO,  IEH g B 25 T0 A fig LAE
FERE 2 (87 [ B H A 30) , CLKOUTOR B i = TORE Hi% /2
WIHRC/T=0, B2/ E02ET0 5%t P B R Gem it 5,
TOTAEFELT LT % Hi 42 = SYSclk / (256 - THO ) / 2
TOCAELE 12T S 1) i 451% = SY Sclk / 12/ (256 - THO) / 2
WRC/T=1, EN 8/ TOR X AN Ik pf o N (P3.4/TO) T 5L, 0
iy PR = (TO Pin_ CLK) / (256-THO) /2
0: AFCVFHP1.OJIAL & e i 25 TO R B 4 H CLKOUTO
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6. SEITOPEHEHXEFFREIE, IPAIIPH

HAT DRI SCVRAZES O TP W7 SR VFAFAE AR TEAR, R eV ar A7 as B R 2 F
IE : i fevFaf7ds (A Az5H4h)

SFR name

Address bit B7 B6 B5 B4 B3 B2 Bl BO
1E A8H name | EA | EPCA LVD | EADC SPI| ES |ET1| EXIl ETO EXO0
EA : CPUKIS T fodF# 6, EA=1, CPUJFM W, EA=0, CPUJFHATA 1 i .

EARIAE F R A o by Fo VPRI 20 sl o RIS rh W S S2 EATE 1] 5 LG8 52 % vh Wi
L T FC VR ) A 42 o

ES: BT Wr snvrfr, ES=1, ARVFEATOHE, ES=0, 25 1E847 1.
IPH : i Se e dzs il 37 7 s mn (ANmT Az SHik)
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
IPH B7H name PPCA_LVDH |PADC SPIH | PSH | PT1H | PX1H | PTOH | PXOH
P FRWR S gl B A7 an i (rT Az 3-k)
SFR name Address bit B7 B6 B5 B4 B3 B2 Bl BO
1P B8&8H name PPCA_LVD | PADC | PS PTI | PX1 | PTO | PXO0

PSH, PS: H47 LI L S A= hr
4 PSH=0 H PS=0},
4 PSH=0 H PS=1%},
24 PSH=1 HPS=0F,
4 PSH=1 H PS=1},

H3 AT I R W B AR AR S 2 B (12 56240)
H AT LR IO BUR AL B i (P Se 1)
H AT LR WO BRI SE  rh T (DL Se22)
HAT H R T B L e 20 P T (2B 443)

253



STC12C5620AD £ 41| 1 HLIEFS

8.2 HITOLIEELN

STC12C5620AD F 51 H Fr AL B AT A5 B2 D 4R TAERLR, wIE T R AFgn A2 0 SCONH )
SMO. SMI1JWBE TSR Homl, R SN R LEE, B KIEMBEI) 77
HAAH I AL AN TME IR . FERR0, AT D E NI B R A A 2 .

8.2.1 HITOTAFRRN0: RIEBAFFRR

ERRORES, SATRGERE D TAEERDBA F AN, 8T OB ERE R E
FIUART _MOx6/AUXR.5 = OF, i REZ [ 2 NSYSclk/12. 24 547 FIAE 0 fy i 15 8 B 8 B AL
UART MOx6/AUXR.5 = 15, HylkEZE w ASYSclk/2. 47 D HE HRxD/P3.0%w4 N, [F
Bkt (SHIFTCLOCK) FHTxD/P3.14itH, ik, HZf2&8hi i, IRfAirEsk.

RO R IE R M ENPATHEIE S5 N K IEZh 8 SBUFHE A I 8 8 Kk ik, #4711 E]
847 H i LLSY Sclk/128%S Y Sclk/2( FHUART MOx6/AUXR. ST i /& 1253 S A2 253 450) 11 4
2 MRxDE i (MR B ), KIS h ks ETIE 17, TxDE % t 5 25 58 A7 ik
(SHIFTCLOCK) . IEUNES-1 “Kik” B,

MEESHNGE, ME—ARE, RIEEHHESENDA L (FHT), o FRxDRIEHHE,
A A0 VR T D% B R AL ke — i (847) HHE ik e e i, S hilum W EARAS, RA
TIRFFE RS, 2RSS ERRREEEERT, LA RIETIEO,

PO FE: B0z, B IBE RARERL, BIRI=0, A7 50 VFRE s il
AIREN=11 J5 g A7 0ot #2 . B oS 25, RxD SR AT S A, TxD AR A ik
H . R AT RS R NS Y Selk/1288S Y Sclk/2 (HIUART MOx6/AUXR.5Hi & & 1273 4l &
25080 o FB AN 81 “HRU” B

M GE R U (86D J5, HE S EAL, hWRERIEE L, RRWHIERES. 4
R, D AUE I AR RTTEO

TAEFHER0m, LZiE0 L HLE S HIAISM2, R TBSALMIRBAL . H T4 R [
JENSYSclk/1288SYSclk/2, JoiisE N et fit, B B ALK I B R D [F B RS A ikt

FRAT I TAEBL0 M 7 = B 8- 1w

HH~ BT W, B TXRIRXAE G 5040 )= A h B iE SR A5 5 IR BALTI=180RI =1, £ “BY
] “REENERAFW, BTN R S 0 AU R R TUE RIS K b, b AT A5 0
T SR bR AL TIER
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INTERNAL BUS

WRITE
SggF RxD
. OUTPUT FUNCTION
[ ZERO DETECTOR]
»START SHIFT
SYSclk/12
0 TX CONTROL
»ITX CLOCK  TI SEND
1
1 SERIAL
SYSclk/2 J: PORT
| INTERRUPT OUTPU%%%%QCTR)N
AUXR S(UART MOX6) »>[RX CLOCK  RI RECEIVE
RX CONTROL
REN. SHIFT
EID_>START 1 1111110
. . INPUT FUNCTION
LOAD
SBUF
READ
SBUF
INTERNAL BUS
WRITE TO SBUF
SEND L
SHIET [ I [ [ I [ [ M} rransmIT
RXDMDATAOUT\_DO___ X DI X D2 X D3 X D4 X D5 X D6 X D7/
TXD(SHIFT CLOCK)| | [ | | | [ | [ | [ I | I | |
TI [
WRITE TO SCON(CLEAR RI)
RI |
RECEIVE
SHIFT M [ [ M [ [ M RECEIVE
RXD(DATA IN) DDO DD] DD2 DDS DD4 DDS DD6 DD7

TXD(SHIFT CLOCK)| | | | | | [ | [ | [ | [ | [ [

KI8-1 AT L AR RO eSS P
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8.2.2 HITOTEER1: 8{UART, F4FHAIT

YE A% ESCONISMO. SM1A “017 B, AT HNBIAE TAE. A8 UART
#eal, —WifE B N100: ISR, AL ELHEAL (IRALTE ) AL b7 . PRRRTTAE, Bim]
W FEHATIE . TXD/P3.IAKRIES R, RxD/P3.OAERCHENE R, ST 0 e T2
JRIBHFAT o

FI8-2 4 HE AT 1 3 1 ¥ T e 25 4 s i [T B AL/ A i it [

B RIE SRR AT I AR URIRR, B 84T Kk TxDfi o 9 EHLPAT — 5%
 “SBUF “HE4HasBTHRENKRIE, 5 “SBUF” F5EIE “17 BARIEBMFHH
HISE9NL, FFRIEATXIE S BICH MG R IE . RIE AL I E R & B 1670 M T s [F 20

FEAL 25 A7 2 B R AN W 4 B i Tx Do R 2%, EEIRM A A AWmB N “0” fEfh7m. X4
BRI i B AL i fF a0 AT B, BRI EMRE “17 , FEEMAELRMEN
“07 , EAMREFKM, FTXEHROERE —XBL T, REM R RIEES “SEND”
KB, SERCME B R, HEAFRHERATI, RITI=1, [HEHUE R A WA,

BB AR . S B AL R VAR & AZREN, BJREN=11}, I8 DLk i s
165 AT H I8 KA B AT HUA TRXD, 244G B RXDY I “17 — “0” [ 1 BRI 5t
B HE SR, LRV 160 s, H IFFHIESE AR AL B (748 . R L1640
TR R e SN ] [F] 2

167 AITH B L6 MIRZS B LB R . CR A BRI 10]) 38 81656 4y, FE R B [a] 1) 7
8+ OARAS Al #5 XF Rx D3 BT KAE, PR IXCRIFE S “=FW_" F{E, B3
WRAERD2UHFIME, CATEBR TP, el dEtk. fERReasr, wRBEEREIMER A
“07 (ERESP) , WA, B ERCER, JFEBRENT17—"0" KBk ek s
HIEIEA AR, WK AL T e, HERERAR R HERE L.

PRSI B NIRRT A7 B A TR N, C2E NI IFFHIA AL, Sl ahir 0" # )
T A A7 28 I B /e T, AFRX IS S i fa — IR AL, SER— Mg e . 2 1R B3 2 LT
AN E A

* RI=0;

* SM2=0BZ N B 1 1L 0 T

MBI e A 2L, SEBLEEENSBUF, {5 1EA7E ARB8, HE 7RI, BIRI=1, @EHLIG
KRepWr, & LR A RE RIS, WEIRI BRI RIE LR, LFHHE ST, BRIk
FE ORI IRXDY 1 _E7 17 —="0" FIBkAS, 4k8: N —mifEl . BUWCER, EmMNFWiE, %
I AEO, BIRI=0, @ IEHLR, SATEE TAE TR, SM2IE 707,

AT AR B RS T AR (1Y), AT AR B RE R B I A AR R A
B AT A R L I R =20 32 X (G IS 2T B s Lkt 2R)

HTIx12 =0, EHTE81H% H 2 = SYSclk/12/( 256 - TH1);

HTIx12 = 18, EH 25 1A% H 2 = SYSclk / (256 - THI1)
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INTERNAL BUS

Timer 1 WRITE
Overflow TO
SBUF TxD
’V
SMOD
=
»{START SHIFT paTA
TX CONTROL

4>-—> TXCLOCK  TI SEND
SERIAL 4_C(:I
PORT

INTERRUPT
»| +16
VSAMPLE
1-TO-0 RX CLOCK RI I§OAD L
TRANSITION > BUF
DETECTOR START RX CONTROL gy
1FFH

=|_LU_I“t

BIT
|[DETECTOR | L 7 J

INPUT SHIFT REG.,
RxD (9 BITS)

LOAD
SBUF

READ
SBUF

Mol MMM M MM n n n [nn

WRITE TO SBUF

~ |SEND —
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

1 | 1 | 1 | 1 | 1 | 1

smrrar/ D0 X D1 X D2 X D3 X D4 X_ D5 X D6 X D7 Y stOpBIT

RECEIVE Wgrpprecrorsavpiemives L T WAL MWL AW A0 A0 o mpn
SHIFT m e n n T n n m 70
RI

KI8-2  H3 AT AR L Th BE A A s T T el A i e 1

RXD
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8.2.3 BITOTAEER2: 9fUART, BHFREE

HSMO. SMIBEALNI0R, AT TAEERN2, A 47T 0 TAER 2 Noh $ i 5720 il (5
UARTHEZ, H—Wif s BB VA5 I, SAL BN (RALAESR) , 1AL nT gmAEfr (5F
ONEHUHE) AL A5 AL o A AT dmFE A7 (BN Ed) HHSCONFR [ TBSHR i, R F s B A 18
0, B TS PSW (1) 25 B AR5 A7 PAE 2 N TBS (TBSEE 7] /5 A 2 ML AS rh ity B bk 3 A% 2 47
SO B B B AR B AT) o FE I 25 947 Bd 3 ASCONFYIRBS . TxD/P3.1°4 & 1% 1,
RxD/P3.0 M8 11, PA4s X T AT B & 3%

P2 R A

FRAT S A 020 i ZE=05MOD/64 X (SYSclk 2 48 TAERT 447 %)

R R R AT A X PCONH (ISMOD A #E AT ¥ &, 24SMOD=11}, 1£4%1/32 (SYSclk)
: 4SMOD=0I, 1EF1/64(SYSclk) , HMARSMOD AWM G 1T L, B2k R e 5t
A bR E .

P8-3 A BB AT B A5 A 302 1 Th e 45 ) s i [ e H el i i it e

B E8-3 7T 41, AR AL, BRIERs R R A TRIE A ANE, KIER FHTBSIR LA AL 77

125 BOBHR AR S, HoRTIBEAS A BIZEAMF, Halie/ FOR B R i L e A A A
2 AR S — U S5 L RIS 3 22 T B 2 A
* RI=0

« SM2=08# SM2=1, H H3ZIE 159 %R RB8=1.

2 FR S FI R B, AR BRI B RS A7 B A7 A% 1 B 25 ASBUFFIRBSH, Jf B AL
RI=1, [ ENIGR AW, QiR R & AA — A2, NI R RS A 75 A7 4% TR 140 T8
R E kK, WAENMRL, T FRFMH L ST, B CE T AR R D N i kAR
R, B WA R

R, BRI BN 1AL 5 SBUF. RBSFIRIG K.

AT X SCONH ISM2. TB8II 15 B LB S MM 208, NZHLEEREL T i,

258



STC12C5620AD £ 41 5 HLIEES

INTERNAL BUS

WRITE
TO
SBUF

ZERO DETECTOR|

SYSclk/2

STOP BIT _SHIFT
»ISTART GEN. DATA
TX CONTROL
+16 TXCLOCK  TI SEND
SERIAL
| PORT
: INTERRUPT
» +16
(SMOD IS PCON.7) vSAMPLE
RX _ Rl
1-TO-0 LOAD|»
TRANSITION |— p{gTART CLOCK SBUF
DETECTOR RX CONTROL gyjr]
IFFH

A t
Bt |
»|DETECTOR | L 7
INPUT SHIFT REG.
RxD (9 BITS)

LOAD
SBUF

READ
SBUF

Mol MMM M 0 M 0 n n - n -’

WRITE TO SBUF

~ |SEND
DATA TRANSMIT
SHIFT [ A ) A I |
TXD \ /D0 X DI X D2 X D3 X_ D4 X D5 X D6 X D7_X _TB8Y STOP BIT
T START BIT I
STOP BIT GEN |
RX CLOCK

o n - n n n n n n 70 ™
RXD lsmwrer/ D0 X D1_X D2 X D3 X D4 X D5 X_D6 X D7_XRBS YSTOP BIT

RECEIVE
BIT DETECTOR SAMPLE TIMES
SHIFT o fn 1 qmn T J T
RI

KI8-3 A3 AT MR 2 h BE 4 M7 i T iy B3 i 1
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8.2.4 BITOTIEER3: 9IUART, SE4FRATT

HSMO. SMIEAL NI, HATH TAEERRS, BT EERER3 N EHE 7 0@ EUART
i, H—wirE Rl A4k (A GA, SAEHEAL RALAES) , 1AL A ZiAEAr (BB %L
i) FIUALAT IEAL o RIEE Al g FEAL (BEOLI 50d) tHSCONH (I TB8FR A, n# {1 B N 18k0, 5%
F G PSWH H) 75 B AL 36 A7 PAE 25 N TBS (TBSEE i 1F A 2 WLl A5 A i s ik $ i &, AT fE
REAE I ZFABRREIGAL) o B 28907 B 25 ASCONRBS. TxD/P3.1 4k i%¥f 1, RxD/P3.0
bl 1, LA X T AR AT BRI % o
T3 R RN

HAT I A a3 R 3= 32 X (G I 8 B 1 HE 3R)

HT1x12 = O, &R #51H)% H 2 = SYSclk/12/( 256 - THI1);

HT1x12 = 1, SERFE51A% HH2 = SYSclk / (256 - TH1)

AL, BRI —#F,  FL R R AT I A e I g e BT R R R AR AR
W BT IR R AR, BTN,

KI8-4 0 B AT I AR A3 (1) Th fi 4 ) v i ] B LS s it 7 8 o

HE8-4mT i, A3 IAHLL, B AR B TBS$E LS B AL 25 17 4% 28 OB AL AN [ A1,
HARThae st AME, Hil  RIEBAESE RN FHEAMEE.

MR BRI e — WA S S 0 20 R B T A 2 A

* RI=0

* SM2=03#H SM2=1, JFF H B ) 5 95iHia 7 RB8=1

2 R AR R R B, AR R B RS A B A7 AR I AL PR 2 ASBUFFIRBSH, JFE A7
RI=1, [ EHERSBGE, @8R FIRFAE — A, IR EIRE A 25 47 2% T s o
M ER, WABEAMRL L BRFAWE S, HEE B G RIIRXD ¥ A i 8Bk As
FR, BTG R

AR, BRI 1945 1A 5 SBUF. RBSAIRITE .

LA X SCONH ISM2. TB8I R B LA IEAS ML L) €, NZHLdE G5t 77 (E.
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INTERNAL BUS

TIMER 1 WRITE
OVERFLOW TO
SBUF g TxD
’7
SMOD
»{START SHIFT paTA
TX CONTROL
+16 TXCLOCK  TI SEND
SERIAL G:I
PORT
INTERRUPT
p{ +16
\ SAMPLE
1-TO-0 RXCLOCK  RI LOAD|->
TRANSITION »|START SBU
DETECTOR RX CONTROL gpypr
IFFH

i i i A
BIT

INPUT SHIFT REG.
(9 BITS)

>|DETECTOR | L 15 J

RxD

LOAD
SBUF

READ
SBUF

Mool MMM 0 M- nm n n [nn

WRITE TO SBUF
" |SEND —
DATA TRANSMIT
SHIFT Mn M M n n M n n ﬂl—
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 w1 N 1 N 1 N 1 N 1 |
RECEIVE XD [siarrer/ Do X" DI X D2 X D3 X D4 X D5 X_ D6 X D7 XRB8 YSTOP BIT
BIT DETECTOR SAMPLE TIMES
SHIFT m_n n _n o m n n ™m0

RI

K18-4  Hi 4T LIRSS T e 4 M s i I i/ b ad i
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8.3 BITRBTRITERINKE

STC12C5620AD R 1 5 B AR AT IS AR 2R B e TAE B A R 57, X T AR
ORI, A% 5 RS AP iR SY ScIkTPCONH R A 2 e B2 SMOD £ 5%, i1
AR 3 R P 45 3 b 5 SYSCIk HIPCONRL 5 Ak, 3845 52 I 28/ T 5028 L SBRT MO 45 3R R A 5%
WHEA K. W I3/ VBEBRT AL R R R ARSI B, e E RS,
LI Py 4o 6 A2 T AR 1)

HFATIE G0, HIERR S RGN BIESYSclkh X .

LR OB 3 K B ATUART MOx6/AUXR.5 = OfF, L2 = SYSclk/12.
LR OB 3 K B ATUART MOXx6/AUXR.5 = 1, HH 2% = SYSclk/2.
— HSYSclki% &£ HUART MOx6/AUXR.S% B 4T, & 473815 TAEBE 01 945 R [l e A

HATIRAE TR, PG RER5SYSclkf X4h, E5SMODM A K.
HEARFE A BATEEBA 2 FF5=25MP/64 X (SYSclk & Gt TAEI Bl %)
2SMOD=1/}, JH5F3H=2/64(SYSclk)=1/32(SYSclk);

ISMOD=0, JFFZE=1/64(SYSclk).

MSYSclki & 5, A% EPCONT ISMODA,, FIEFEM A RF 2. BTLL, XM

EATIE RIS, H R AT AR 1)
BEECL, iR Ae=05M00/32 X (g I 2/ T 38 11 36 HH %)
MT1x12 = 0FF, &A% 1A% H 2 = SYSclk/12/( 256 - TH1);
MTIx12 = LA, 2513 H 2 = SYSclk / (256 - TH1)
I E R AT AR 1R E, ARG IR BN F R . ESLPR N T 2 ik AT
BEATBAR AT NS, WA, kB R, A T e &/ M EEs 16 B TR . SMOD
e HE, AR F AT AR 2t AT SEISMOD=05k1;

MOV  PCON, #00H ; {#SMOD=0
MOV  PCON, #80H : [#SMOD=1

SMOD R ik i i 542 fil] 2 77 s PCON i de vy — i, HoAth &% 07 F) L A 50 B AR 408 Si2 B 15 5L 7
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RIEFRPAGER, SCHEE T e i AT B LI R . R A B T o 5 i g /R 1

SE I 28/ B8 T Y R0 SO BN E] (BD) N e I /i H 528 1 Rl odis H i vk, Bilse
IF 2%/ B8 135 HY R =2 I 2%/ B8 L 38 HY vk 80/ 70

STC12C5201 AD R AU HLiA AN eI 28/ 5es, R i #s /i 8as 1 Ba 40 TAET A,
T 8 FH S N A B L TAE 2 (8O I BhE ) VR NI R s

WHEENS AT TET e B0 TIET 2 (ALHZNESE) , TLIRTHEH K
H T SYScIkZ 1243 B AN 43451 (FHT1x12/AUXR. 6 5E A& 1 240 i 52 A 20 450 ik . 24 T1x12/
AUXR.6=0F], P TAEA12TH N, TLIRTHEGm AR H T SYSclkZE 1243 A ks 24
T1x12/AUXR.6=11}, PR HLTAELE TR, TL1ITTEE AR T SYScIkANZE 3ot 43 47 14 fik v »
AT, BB BT H R 1 %S R 5 SYScIk A H 2 B AEENA 55, SYSclkilk ok, a2 NR ok,
i R . B N=FFN, ARG — NI ERRI v tH— ok (BBRTE D) 3 #N=00H,
M5 R 256 NI 4P A i Y — Tk 24SYSclk=6MHz H. T1x12/AUXR.6=01F, — AN R2us,
*SYSclk=6MHzH T1x12/AUXR.6=1f, —AK#1Z1°80.167ps (PR126%) « SYSclk=12MHzH.
T1x12/AUXR.6=01F, W—/NEf4f A 1ps, 24SYSclk=6MHzH T1x12/AUXR.6=11}, —AE#H%)
“H0.083us (BR126%) o XFF—RAEH T,
BT1x12/AUXR. 6=0F, 5B &% /T Has st — I s A e (2°—N) X 1214f= (2°—N) X 12X

SYSclk

T x12/AUXR. 6=10, R 58/ B 1 — R A (R T s (2P—N) X L= (28— N) X SY;clk
T RAGE R 28T B A0 kg, BR
HT1x12/AUXR. 6=0F, E 8%/ 508e 1193 H 2R =SYSclk/12 X (28—N) (X/#)
T1x12/AUXR. 6=1HF, 528/ E0Es 103 H =S Y Sclk X (28 —N) (X/F)
HKAFSYSclk N RGRBIAIE, N N )5 4.

T T DA E B AR 1 AR T 2 e,
. T1x12/AUXR. 6=0, SYSclk=6MHz, N=FFH,
SE IS 28/ B8 1 THE T 77 2% 26 X 10% (12X (256—255)} = 0.5 X 10° (R/FD)
¥ T1x12/AUXR. 6=0, SYSclk=12MHz, N=FFH,
SE AR L TAEF 7 s2ME R = 1X10° (RAD) 5
#:  T1x12/AUXR. 6=0, SYSclk=12MHz, N=00H,
SEIT SRS TAET 7 R200 % = 12X 10912 X256~=3906 (R/F5)

. T1x12/AUXR. 6=1, SYSclk=6MHz, N=FFH,
SEIN B/ HE L A T 07 32103 26 6 X 109 (256 —255) = 6 X 10° (J/AD) 5
. T1x12/AUXR. 6=1, SYSclk=12MHz, N=00H,
FERT AT B L TAE T 2 % = 12X 109256 = 46875 (WR/FP)
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R AR R RS E N AT B 1 % S Al R
W RSEN ST 1E S5 R (T1x12/AUXR. 6=0)

. KRG i ENT 281
A RAMEIE | smop | ‘
(MHz) cr | 5| HEEEEANE

R0 MAX: IM 12 X X X

JE2 MAX: 375K | 12 1 X X X

T3 625K | 12 1 0 2 FFH
19.2K | 11.059 1 0 2 FDH
96K | 11.059 0 0 2 FDH
48K 11059 0 0 2 FAH
5K 11059 0 0 2 F4H
: 11.059 0 0 2 FSH
1.2K 171986 0 0 2 1DH
137.5 [6 0 0 2 72H
110
o |12 0 0 1 FFFBH

W B PRI R B R

MOV TMOD, #20H s WEENISATESSER . TEFR2

MOV THI, #X XH s WHEERFHN

MOV TLI, #X XH :

SETB TRI 3 JABER B/ BRI

MOV PCON,  #30H ;. W ESMOD=1

MOV SCON,  #50H ; WEPRITEE U

BT LR B BV 5 R A R R L 2 AT 10 L RS
HHRH.
T T R BRSO R, — B, HOR—— 18k
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8.4 HITORMINIZERF

1. CI2F:

/* */
[* - JEZRSTC 1T &5 8 LA AT LT fE (8-bit/9-bit) —--mmammemmemmmm- */
P UL ¥ ARl i A oA s DR Y 1o O — */
s Yol e e U AN V01359 g o — */

/* */

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

typedef unsigned char BYTE;
typedef unsigned int WORD;

#define FOSC  18432000L
#define BAUD 9600

/*Detfine UART parity mode*/

#define NONE PARITY 0
#define ODD PARITY 1
#define EVEN PARITY 2
#define MARK PARITY 3
#define SPACE PARITY 4
#define PARITYBIT EVEN PARITY

sbit bit9 = P272;

bit busy;

void SendData(BYTE dat);
void SendString(char *s);

void main()

{

#if (PARITYBIT == NONE_PARITY)
SCON = 0x50;

//System frequency
//UART baudrate

//None parity
//0dd parity
//Even parity
//Mark parity
//Space parity

//Testing even parity

//P2.2 show UART data bit9

//8-bit variable UART

#elif (PARITYBIT == ODD_PARITY) || (PARITYBIT == EVEN_PARITY) || (PARITYBIT == MARK_PARITY)

SCON = Oxda;

#elif (PARITYBIT == SPACE_PARITY)
SCON = 0xd2;

#endif

//9-bit variable UART, parity bit initial to 1

//9-bit variable UART, parity bit initial to 0
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TMOD =0x20; //Set Timerl as 8-bit auto reload mode
THI1 =TL1=-(FOSC/12/32/BAUD); //Set auto-reload vaule

TR1 =1, //Timerl start run

ES =1; //Enable UART interrupt

EA =1; //Open master interrupt switch

SendString("STC12C5620AD\r\nUart Test \r\n");

while(1);
H
/*
UART interrupt service routine

*/
void Uart_Isr() interrupt 4 using 1

{

if (RI)
{
RI=0; //Clear receive interrupt flag
PO = SBUF; //P0O show UART data
bit9 = RBS; //P2.2 show parity bit
H
if (TT)
{
TI=0; //Clear transmit interrupt flag
busy = 0; //Clear transmit busy flag
H
H
/*
Send a byte data to UART
Input: dat (data to be sent)
Output:None
*/
void SendData(BYTE dat)
{
while (busy); //Wait for the completion of the previous data is sent
ACC = dat; //Calculate the even parity bit P (PSW.0)
if (P) //Set the parity bit according to P
{
#if (PARITYBIT == ODD_PARITY)
TB8 =0; //Set parity bit to 0
#elif (PARITYBIT == EVEN_PARITY)
TB8=1; //Set parity bit to 1
#endif
H
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else
{
#if (PARITYBIT == ODD_PARITY)
TB8=1; //Set parity bit to 1
#elif (PARITYBIT == EVEN_PARITY)
TB8 =0; //Set parity bit to 0
#endif
}
busy = 1;
SBUF =ACC; //Send data to UART buffer
}
/*
Send a string to UART
Input: s (address of string)
Output:None
*/
void SendString(char *s)
{
while (*s) //Check the end of the string
{
SendData(*s++); //Send current char and increment string ptr
}
}
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2. CéwmtzFr:

/% */

/¥ - JH7RSTC 1T KA HFHLEAT D IHEE (8-bit/9-bit) —=--mmammemmemmmm */

P I FR es  F RAE S5 43 TRy oo */
/% VELERE 7 R B EF A A 1 STCHY AR AR ST —--mmm-- */

/% */

/*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 ;transmit 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, #0D2H ;9-bit variable UART, parity bit initial to 0

#endif

s
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MOV  TMOD, #20H
MOV A, #O0FBH
MOV  THI, A
MOV  TLI, A
SETB  TRI
SETB ES
SETB EA
MOV  DPTR, #TESTSTR
LCALL SENDSTRING
SIMP  §
TESTSTR: ;Test string
DB "STC12C5620AD Uart Test !",
i
;UART?2 interrupt service routine
; */
UART _ISR:
PUSH ACC
PUSH PSW
INB RI, CHECKTI
CLR RI
MOV PO, SBUF
MOV  C, RB8
MOV P22, C
CHECKTTI:
INB TI, ISR_EXIT
CLR TI
CLR BUSY
ISR_EXIT:
POP PSW
POP ACC
RETI
J*
;Send a byte data to UART
;Input: ACC (data to be sent)
;Output:None
; */
SENDDATA:
B BUSY, §
MOV  ACC, A
INB 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 S2TI 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

269



STC12C5620AD £ 41| 1 HLIEFS

ODDIINACC:

#if (PARITYBIT == ODD_PARITY)
CLR TBS8

#elif (PARITYBIT == EVEN_PARITY)
SETB  TBS

#endif
SIMP  PARITYBITOK

EVENIINACC:

#if (PARITYBIT == ODD_PARITY)
SETB  TBS8

#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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8.5 W&

STC12C5620AD Z 1) 5 HLAC £f 47388 45 AR 40 08 FH o] 43 M XL (5 Al 2 WL S B Fh . T
e LIS

RS0 NH RGHBER T, FPBEEATH & 470 H H#MIE (TXD—RXD, RXD—
TXD, GND—GND—#) , BInJsZBLXALE . A THEINEFES, #b@E & EFETHT,
AR FIRS—232CERS—422. RS—485FrAEHAT AL, WIS RG22 [HRH—HEREH
AR, PR IEE & IR T, S IEE S .

TxD RxD
805] RxD TxD 8051
GND GND
L

SRS R, 15 X7 L ATE M A RAL5E R ARESS Pl o Bl
{51 6 A UUBL 2 A B “ B R

315 X077 23 2400 BRI R %, % R G EARS Y Sclk=6MHz, LR 1L 50, ZH1
PR . ZEXUHUT ARSI, Se i FHLRIE —AMEIE S (it “06H” ), LI Z ML
TR LLBCRUR: 2B B (S S, A R BRI, I “00H” 1ERRIEE S,
MK “0SH” FRRERREBICEIR, ; FHRAAEBRKRE ZHPEES “00H” FA I #%
TEAEAEIN BB AR S8 B N BB — R 20, KSR Z LRI S, HEI 2 LR
P, HR AU 0 R

| %m | B | sdm2 | s | - | HdEn | Bhssea |

FAHm: FHLIE LA ARG

Kl 1~ Hcin: FFHUHE I LR % Hn iAo

ZOREIRAT: AF T, HER1. . B X 1) AD T AR IEAR 2.

ZHURIE BRI AN J057 DB B M B 75 TE A . 2 B E o, i FRL I %
“OFH™{% 5, 75 ] [Al 2 “FOH™(5 5o HUHLI A 72 BRI B Z LR i “OFH” {55 A4 B 58 BRI AT
%, REREAFIRLR, S AkEEIpny, 5 4 .

ARFEREEER, I “PiL” WEBMR—RE, HRER. 207 EAET Lz R
SR, LAT L8 5 AR A I ) 5 T SR

STC12C5620AD 41 5 5 HLE B ATIEAS , Al EHECR AW, WrRH B3 .
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(1) A7 AAHLIEE B AfF 2441
OL IV -3-Se 15324
TEROVHNURIE TR R R .

IR

<

A4

HihtFE 4 DPTR, K48
R7, FZ560 27 f7#4sR6 B YA

y

4
I (55 06H

AL

H LA IR FE T W B .
(a) WHPRWE: EHENZR/EE e BER. TEFR2, HEHE3E, SMOD=1. ¥
HEZR 2400 (SL/FH)
(b) BAITEMERE: RBHEEFRL ORI
(c) WEFRAMAI TAERF 78S B : S1IHA30HE STAEBURIE ISR e bt ; 2FHEA SEAE
RIERBAR A B R6AHBINMEIEoE.
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LR IE IR IG5
START:

MOV  TMOD,

MOV  THI,

MOV  TLI,

MOV  SCON,

MOV  PCON,

SETB  TRI
ST-RAM:

MOV  DPH,

MOV  DPL,

MOV  R7,

MOV R,
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,
WAIT?:

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 UER . AT 2
Ve E U 2

EAmEolcred
% B SMOD=1
Ja Bl E i)

B AMTRAMEIE 54
DPTRAIME
RIEFARHERT
ZINFN A AROTEO

:}”2i££w¥ﬂ4f§%% “06H”

SERERILFEIE S
AR IETEFEWATI

I Z LI 5 5
RUCBIR S,

BB S IEA
HIBORS “00H” , 75 E R ITI(ES

}E%ﬁﬁ&ﬁn

}%ﬁﬁ%%
MANERRAMELUAK 32 5045
RIEH AR

DPTR{E£H 11
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WAIT3:
JBC TI, NEXT2 s FIWT— B R % TS
SIMP  WAIT3 s R RIETE
NEXT2:
DINZ R7, TX-NES ;3 IR LA L R
TX-SUM:
MOV A, R6 s RIERINFIZ AL
MOV  SBUF, A
WAITA4:
JBCTI, RX-0FH ; }
SIMP  WAIT4 ;
RX-0FH:
JBC R, IF-0FH ; }
SJMP  RX-0FH 3 ) SRR LRI B S S
IF-0FH:
MOV A, SBUF; ;
CINE A, #OFH, ST-RAM ; ) FIWbif&4 2 /4 B, 75 0 3 k%
RET ; IRA
NI TR F B
FRUSCRE 7 B ) v L

(a)  PAFREEVIGN: FRIERT;
(b)  HATEEVISE: FRIERT;
(c) HHHRE:
PMEBRAM 31H. 30HHL7CA7 B SCEAE 52 i [X 1
R7T——H R A T A7 45
R6—— RN ZF 1745
() FHEPLEZES: “OFH” NEWIER, “FOH” MfEikHH, “00H” A EEIC
5, “O5SH” AEABI.
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NED LS BT AR RE R A

f

| SEIN 3%, HAT ORIEG L | |§Wﬁﬁ#ﬁkmﬂ
£) v
S 146 6 DPTRIAA M E#DPTRINL
R 7 A7 280

\ 4

B e 2
Y

Al GrEnil

AL IERG ?
N

] FEATL [T 325 FOH

Bl 55

F06H?

N
v
I FATL A1 32% 15H
i) FEBL [ 3% 000

I FHBL A 12 0FH

PR A Z

BT RE P i

TART:
MOV ~ TMOD, #20H
MOV  THI, #0F3H

MOV  TL1,  #OF3H ; }%Hﬂ”%%/i[‘iﬂl%%l*&ﬁ
SETB  TRI s A BE R AT
MOV  SCON, #50H 3 BHTEGEAL, RirEik
MOV  PCON, #80H ; | SMODH i
ST-RAM:
MOV  DPH, 31H
MOV DPL, 30H ;| % BEDPTRH Hutl:
MOV  R6, #O0OH 3 BN F A7 aE0
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RX-ACK:

IJBC

SIMP
IF-06H:

MOV

CINEA
TX-00H:

MOV

MOV
WAIT1:

JBC

SIMP
TX-05H:

MOV

MOV
WAIT2:

JBC

SIMP
HAVEL:

LIMP
RX-BYS:

JBC

SIMP
HAVE2:

MOV

MOV

MOV
RX-NES:

JBC

SIMP
HAVE3:

MOV

MOVX

INC

ADD

MOV
DINZ

RI, IF-06H
RX-ACK
A, SBUF

#06H, TX-05H

A, #00H
SBUF, A

TI, RX-BYS
WAIT1

A, #05H
SBUF, A

TI, HAVEI
WAIT2

RX-ACK

RI, HAVE2
RX-BYS

A, SBUF
R7, A

R6, A

RI, HAVE3
RX-NES

A, SBUF
@DPTR, A
DPTR

A, R6

R6, A

R7, RX-NES

s FUBT RSO I 5 5
s SERFEOEINAE S

 WE %A

s FUBTIE LS S IR 2

. }[ﬂEﬁmﬁ% “O0H” , [l

s [HRHLAIE “05H” 1Y
;. RIEWES

s PRIRFRUES, 3R [a] FEF Y gay

s SERFERCEE AN 2L
s HESA LR T.R6

; }%4&%&?&%

s YR EEE A SN ETRAM

AT ESIIE

s FIMTEO R SR
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RX-SUM:

JBC RI, HAVE4

SIMP  RX-SUM ;}*%EW&%%
HAVE4:

MOV A, SBUF ;

CINE A, R6, TX-ERR ; } JWT b2 7S IR
TX-RIT:

MOV A, #OFH ;

MOV  SBUF, A ; }l‘j%ﬂ?yﬁi%%&fhﬁ%{;u
WAIT3:

JBC I, GOOD

SIMP  WAIT3 }% FRIREE R
TX-ERR:

MOV A, #OFOH s FRNURIE G ARG S

MOV  SBUF, A
WAIT4:

JBC TI, AGAIN s SR KIRSE

SIMP  WAIT4
AGAIN:

LIMP  ST-RAM s AR [EEE A
GOOD:

RET s AEH AR ]

(2) T A LIE LS R AE 24451

IR ZNHIZE, XALEAF X5 58— 75 2K A A b 75 s L3 i@ 5 208 . B FSTC-
12C5620AD R 41 FLF WL B3 473815 & LR, HAa 240 LRt —A i e m N DO sthbk, At
PASEFR b e Wi A A W AR S5 A, BRI/ R I8 3 AT 25 B SR A b, o 2 A BT 32 AL 5 A
EREE SRR, G AE AR E AL, D20 W IR S5 R 2 T 78 355 A N
AR5 AE 7 AT Ab 3

XE, fRUL BRI SCHE], B CRIED ARUERTRUEE (WS , 207 RO
W) 2 FH P i — 2 ) 5 AT S .

TEF WIS FE T A, 75 WE =AM S AR A W Fr U A5 B2 WY (5 518 2 5 s e
H, REIRGZRIG ., B FER: NERAM32HS G S AN S 2%, 33HE T AR
IS M2 (75, frhhb7FH. 7EH. 7DHNRESL .
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CALFRSTH B 55 R P37
KW 3N, R ERE R T e HEE I a8/ s SR ATIEE ST RE P o AR UK B A7 AR A1
FERAM & LIk AB 5 E AR P P i e

FREAF:
ORG  0000H
AIMP  START s FE TR
ORG  0023H
LIMP  SERVE R
START:
MOV  TMOD, #20H s B SUERZHEAR LE R TAEJ 2
MOV  THI, #0F3H ;
MOV  TLI,  #0F3H : }&E?ﬂz%%ﬂymooﬁ/@
MOV  SCON, #50H s WEBTEETAL v
MOV  PCON, #80H ; W ESMOD=1
SETB  TRI s JHBIER 2%
SETB  7FH .
SETB  7EH ; WHEARENAL
SETB  7DH ;
MOV  31H, #I0H s RO U EEE A2 T AMTIRAMIY)
MOV 30H, #00H 3 }E&ﬁﬂﬁhﬁmom
MOV  33H, #00H s BRI ELITIEO
SETB EA ; }
SETB ES ;) JFHi
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Hh TR 55 R«
SERVE:
CLR
CLR
PUSH
PUSH
PUSH
B
B
JB
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
RI
DPH
DPL

7FH,
7EH,

7DH,

A,

A, 33H,

A,
SBUF,

TI,
TI
AGAIN

SBUF,

TI,
TI
AGAIN

SBUF,

RXACK
RXBYS
RXDATA

SBUF

#OFH

A

WAITI

#0FOH

WAIT2

SBUF
#06H

#05H
A

TXERR

5 KA
s TEBRERYCT BT R AR S

BIntriy

L £ 5
A/
FLUSCECAR o

Hm Hm Fm

s IR g
o FUWT A R 1 IR

;}ﬁmmﬁﬁﬁwmﬁﬁ%“ww’
RS

s VR A RIS SR AR G AT
i HReE b

;:}ﬁ@ﬂﬁ%%&ﬁ%ﬁ%“mw’

SR

s IEBR AL TR WS SR AR &
; FLghi b

3 FIWR A EREIES “06H”
s mEZ A
3 AEPEnY, JUTXREE

s BB AR IEIE S, A LA

“OSH” , HERE ANy

279



STC12C5620AD £ 41| 1 HLIEFS

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

SR RIL G

s BIRE I A

s RYCEI MRS S, ik “00H”
s YRR RIS S, ik “00H”

; SRR
; BT

s VBRI FR &
s IR I

s FRUSCE B P
: AEA32HE TG

TR R AN

. TERAUR O
s BEEIREIIgT

BEE A7 A b AR T

. TRECKCR
. MRS HERAM
. HHEE

;}ﬁﬁﬂm%ﬁﬁ

TR R AN

BN ACR B e
BB
 EEA I 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 bn AL
s RINAEITO

;}WE%W&%%FB%%%

: IE I

. SRl
iR

ERREFE R, ORGAREF BN, EREFILGIN, &g A e U W% 7 B

R aG L .

AESEBRF R 2 2 RE, T ELALPY &R T SERLZ AT 2 S DG, S
IR, UGB E AR %
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8.6 ZHLEIE

ERZ LN RS, TEL EHOTEIE LIE. STC12C5620AD & 415 HLA &
171845 77 2 A7 A3 B A ZHUEE ThRE, WS A4 UEME 28t FTEDNEX T FE MR
ZHLEE RGN EEHER .

TxD

8051 RxD /Y 1 2

\ 4 \ 4 Y
TxD RxD TxD RxD TxD RxD

8051 8051 8051

EEDy— G ENAILE ML) 2R T2 PLEME RSt ENATS5E— G WHLEME, A
WL [ (A5 0 AU 0 O K

(1) ZHIEE R SEA JE B

EZHBEE RS, NEETHL (K% 52 GMHL B ZIAIGERTSEEE, H4Til
{5 LR AREFT. MCS-51 R 5 B HLK B2 47 18 15 15 #1) 5 A7 23 SCONH & Z HLIE 15 i B 41
SM2. MFEFRESM2=1, BITEETAETHFR2EARS, KiEHEE TSI E UX AT R
IR R (TB8=1) EREIEMT (TB8=0) , HEWUmET X FIRBSH TR 24SM2=1,
P EIRBS=1, MR NPEIY Mt i, H5iZWi N 2528 NSBUFH, FFEAIRI=1, [FRICPUIERH
Wr, BEATHUREDEIYALEE, RBS=0NEUWE W, A FHER, BIKEBMEF. FM2=0, NUT
T Hb Bk T 2 B s U, IR EAIRI=1, [AICPUIERAE M, #5iZ%Miy &% NSBUF. #5ithJ5
H, WS ZHLEE .

T FEEE AN Z VG RS, MPLEHEEE A0, 1, 2, -+, n. SEMEBHLEE KRN
Y

O BAEIMHLEISM2=1, 4T Rl hiREs .

@ FHLE SR ERE b E S, K TBSR B N1, URRNRIENZ 1Yk,

® A MHLE IR b w5, & BRI R B E NI B Rk 5 A KL F Ho kb A8 B
B FHCIREE A, AR S AHL, TEBRSM2=0, BB ENRENEEN, EES
B e A EEBOAARSE, WPONAES HEMNL, AT4EFESM2=1RZE, St 5 KRB IEMA
TRRER, RIS S F R il N A5 NSBUF, ANEAL, RI=0, Aap=A4diigR, EEHIH-
Jik.
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@ FHIERIEFTIEWHBEWE, BEKE—ES PEE, KR
TB8=0, AR NEHEMI.
® 4 EHLEAR NHLIE(F I (8] 0] &R Y Bk, F-0E AR ML, R

B TF-HE R MHLZE 23 145 0 E P LE A WAL, PR HiSM2=1, XFH 5 EHLRZEKEIE
N

EIREREIAE R R SEHL

(2) ZHLIEF R R

BT S ATEERAE G HE 6% B &M KRG M#HT(E 1%

oI A e B I )30 15 R M e Fe e 2058, ANl 5 MV AT, PhCESR™ % 58
B, AFEFGEEER, RN EBAME. EZPUEERSGHES RN HERS, HINE
PR A X B A LARAE —BEHT .

FEMENRZHERE RS, RUBCE2556 AL, & AHLIIHEES 3 900H~FEH.

© Y MUFFOY 2 MPLEIE R 2, &S ALK ESM2=DIRZE, MR ERICENLRH
By,

@ FEHFMMLGERSE T FEL 5 FHLE Se R IEHIE I i, B -k i MALIEE A L hE
AN, AUUEHHEATT S EALE R SRR MM R E AT, WS R MR BE Ay
AP EOR BEARNLPRAS, 5 ENLHWRIRSIES, EHLEDIFUE RS s s i, &
1% BB R — WA AR A B

@ Ly ENRERTLSTN:
00H: ZE3R MALECE A B
01H: ZESR ML A IEFHE B ;

HAh: vk 4.
@ MHLEFPRE M RL E R :
B7 B6 B5 B4 B3 B2 Bl BO

ERR 0 0 0 0 0 TRDY RRDY

€N #HERR=1, MHLEWLEIFEE M4
#TRDY=1, MWMLAKIEHER L
FRRDY=1, ML &t 4 s

© HAth: difefHERHE %S
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(3) FEFFz:H

16 SZBR N A AR BA K, RS —E ER U LA EREEERE, 1
Z R H Rz O 5, (HRR R R, X R R R T g B IR . R BT
o MRE PR F . X BAL LA A i sl 5 XA a7 B 40 E— ML 2 8] — S — 38 1= 3 A o

O EVERERRF

2 ENVEL 2% (B A7 e Y ERAMAR, SR B B Mo bl A5 1H, BB HK 77 S 501 B
JCH, HRRERMAIVIGEL. SEEES XA TREFER, IraE B RIEY kRS2 F 5%
o MEHFEERER, ERRRETEFNIARZ G, BEERE R FESHIT. U RE
EEHPSW « SHIFOFR SAL PRSI AT B 8RB B Kk .

FR ENLFI#S ML B, W ARG Rk H TAEFAF 4 X 1R0~R7

TR IEFE T

ORG  0000H

AIMP  MAIN ; FERFER

ORG  0023H s KIS IEF A

LIMP  SERVE s B RS AR
MAIN: . . . ... ; FEF

ORG  1000H s RIETREFAN
TXCALL:

MOV  TMOD, #20H s WEEN SR e, 72

MOV  THI, #0F3H s BCEDRREE 240007 /70

MOV  TLI1, #0F3H ; B/7SMOD

MOV  PCON, #80H ;

SETB  TRI s JABER AR

MOV  SCON, #0D8H ; BT A8, AVFEER, TB8=1

SETB  EA ; JF R AL

CLR  ES s 2B ERATIEAE Pk
TXADDR:

MOV  SBUF, #05H 3 IR KL 1
WAITI:

INB TI, WAIT1 s SR RIESEEE

CLR TI s EAKIE TP TE RERE
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RXADDR:
INB
CLR
MOV
CINE
CLR
CLR
MOV
MOV
INC
SETB

RET

SERVE:
CLR
PUSH

PUSH
CLR

SETB
TXDATA:
MOV
WAIT2:
INB
CLR
INC
DINZ
SETB
CLR
RETURN:
POP

POP
RETI

RI,
TI

A,
TB8
PSW. 5
08H,
0CH,
0CH
ES

TI
PSW

RS1
RSO

SBUF,

TI,

TI

RO
R4,
PSW.5
ES

PSW

RXADDR

SBUF
#05H, TXADDR

#50H
50H

@RO

WAIT2

RETURN

s SRR MLIEI 2 A A L b

s B PSSR bR &

s BEELIHLIENZ I A LA
 JUWTEI LR, S EE
o MBHEARZE, EAITBS=0, 1% &
: HAIFO=0k5 E AL

s RIEBIEHHETR £ IXRO

; BUEHLK R IERA

s HdEYLK A N

; RVFHATIEAE T

; IR

3 TR AT B, T T WS SRR A TI
; } IR RA
;:}ﬁﬁiﬁﬁﬁﬁgl

3 RIBERYK E A E

s BRRRIEEEE

; EAITI=0

; HehEFRER N

s BRSO RS, R IE]

; CRIRSE B EATFO=1
s RHERAT AT

; }>1EE§EU%

Al
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@OMFLIZRRE P
FEHURIE R RE T, AT ML B, 25 A P ASH Ltk B A A i [m] 5 52
AHUthE, WEEEAR M IESS EHUEARIE, IR T UAE R R BRACBEWT, R A7 TR
T HNHRAMIFI60H L IT T, SR HU I B WA T8 T 6 THON B Ml ) P BERAMUR T, R
IR IEMI20-0H, 20- IHALAEAREAL, FISRABTE S R bt . Bl S K EE 2 4l 11 7
2FH. 2EHM AN 715 870 45 O3 7 1 O i B4 8. #5SAHLIGSRICRE P i ), 2

E
#5 WAL WORE PP i 5
ORG  0000H
AJMP  START s HBERFER
ORG  0023H
LIMP  SERVE s ARBTG5 A2
ORG  0100H
START:
MOV  TMOD, #20H s BB WIIGWARY, WEER
MOV  THI, #0F3H s e/ THEER ERT . TAE A2, W
MOV  TLI,  #0F3H s B 240007 /8 1A S HIME
MOV  PCON, #80H ; H{7SMOD
MOV  SCON, #0FOH s WEPATHAS, vl SM2=1
SETB  TRI s JABEN AT AR
SETB  20+0 :
SETB 20~ 1 ; }Eﬁ?&&%l
SETB EA .
SETB  ES ; }?Frfﬂliéﬁ
ORG  1000H
SERVE:
CLR  RI ;IR ROE SR T bR ERI=0
PUSH A ;
PUSH PSW ; }I Wntri
CLR  RS1 .
SETB RS0 5 } WP TARFAT A X 1
JB 20« 0H, ISADDR ;s FIWT A5 2 Htik ot
JB 20+ 1H, ISBYTE s T R A S B K
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ISDATA:
MOV
MOV
MOV
INC
DINZ
SETB
SETB
SETB
SIMP

ISADDR:
MOV

CINE
MOV

WAIT:
INB
CLR
CLR
CLR
SIMP

ISBYTES:
MOV
MOV
MOV
MOV
MOV
CLR

RETURN:
POP

POP
RETI

RO, 2EH
A, SBUF
@RO, A
2EH

2FH, RETURN
20 - OH

20« 1H

SM2

RETURN

A, SBUF
A, #05H, RETURN
SBUF, #01H
TI, WAIT
TI

20 < OH

SM2

RETURN

A, SBUF
RO, #60H
@RO, A
2FH, A
2EH, #61H
20 - IH

PSW

A

ZHLEFETT AT 2R 2R, EHI
Xf ¥ A ATIEAS TAE T RO R 3, W I8 R AL w47 R 3 AT I IR AT /O M, BiC
BRSSP ATIBE R DM, B, SATITEINL, Bondsss. XEMA— 2847,

s HEIRETHERO
L& e

s MR TEET N

s BT RYCGETR ?
s W bniEAL

s BAWE I, kAl

FEHAEFAY, b A L Ak

FAFFER, AT R ]

; MFF, KIEEES “01H”

s SR RIELE R

: 0TI, 200, SM2
: JHOTI, 200, SM2
; J50TI, 20«0, SM2
; IR

s BB HK B ot
s B HHRIKE NN ERAM
: 60HEA G S 2FHEA G

; BEEibbkelHTF2EH G
; 1820 « THbRE, o LS H A 8

; }ngﬂi%

s IR[A]

BEE-NAE T RRNH, NESE.
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F9E STC12C5620AD 5B K HEA/DEEHAS
9.1 A/DiLiRaSHYLER

STC12C5620AD % 1) A/DiEH () 5 WL A/D . I 7EP1 1 (P1.7-P1.0) , 5 8% 1047 &3
A/DFEH %, A AR 100KHZ (103 R /FP) o« 8EEHLEM ANTLA/D, FIHGREERI . it B s
Kol 4. SRS, FEREAEPIIN NS FRAI/OM, R AT DU i 1 B8
% P AT ] — R % EONA/DFE R, ANFTAEAA/DMER I O] 48 A0 AE .

STC12C5620AD £ 41 ¥ Fr HLADC (A/D¥E #e2%) I Z5 /30 R B R

o

ADC_CONTR Register

|ADC7POWER| SPEED1 | SPEEDO | ADC_FLAG | ADCisTARTl CHS2 |CHSI | CHSO0 |

BN E 5 I0IE 4 A/DFH L R A7 45

JFJCHS2/CHS1/CHSO ADC_ DATA and ADC_LOW2
ADC7/P1.7 —
ADC6/P1.6 —
ADC5/P1.5 —
ADC4/P1.4 —
ADC3/P1.3
ADC2/P1.2 —
ADCI/P1.1 —
ADCO/P1.0 —

\/

\ 4

B
17

ELELL

10-bit DAC <$::;

A/DFEH 25 FFF AP A U T

ADC_DATA[7:0]
[apc_Bo]apc_Bs|apc_B7]apc_B6|apc_Bs|apc_B4]apc_B3|apc B2]

[ -] -] -] -1 - ] - Jaocei|ancso] ADC LOW2[1:0]
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STC12C5620AD R 51| ¥ F HIADCH £ BRI 6. L # . IR LI A7 8%« 1047DAC.
0 4 B 27 {7 9% (ADC DATAFIADC LOW2) UL JZADC CONTRAA % o

STC12C5620AD Z 41 5. i HLEJADCAZ 1A R ELEUADC . 3B R LI ADC H— AN LA #8 FID/A
ety R, IR IR L EGEHE, M EET (MSB) JFAE, I FE H 64— N HL R 5 N B D/ AR
ST I, K 2RI, (RS B8 T BB UOE T NS R AR . IR IR AR
RIN/ D28 BAT T &, DIREREE A

M EERT VR B, W2 BT C, KB ADCO~THI A N E A L e . A%
/G248 (DAC) 6 4 (PR 5 AR v i N RS AL F ol o b e 2 1R AT L, o e 4 RARAF 3
BRI, @SB R R AT a i i e s R . A/DIF RS R G, AR g RARAT
FIADCHE i 45 27 77 25ADC_DATAFIADC _LOW2, [FIf, B {7ADCEE #7547 #¥ADC_CONTRH [FJA/D¥%
25 AR B ALADC FLAG, LAHERE FF A5 10 5 H A i FRAE o A5 4000 3 (%) e 436428 1) EH ADC% il 27 A7
#HADC_CONTRH [JCHS2 ~ CHSOMA % » ADCI1) % 438 B f ADCH il 27 47 #% - ¥ SPEED 1 FI SPEED O
JE o TE{EHADCZ |, MZGZ3ADC L, R B AT ADCHE Hil] 25 47 2% 1 IADC_POWERAY o

AR A P OGS R L0 A5 2R, 4% T i 4 s

Vin
Vce

10-bit A/D Conversion Result:(ADC_DATA[7:0], ADC_LOW?2[1:0]) = 1024 x

W4 3EADC LOW2 (247, H FHADC DATAZF A7 28845 5, #& R AR

Vin
Vce

8-bit A/D Conversion Result:(ADC_DATA[7:0]) =256 x

A, ViR ABAE N BB B, Vee VBT HLSERR TAE R, IS AL AR AR
B S H k.
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9.2 S5A/D¥EREXSFRS

5STC12C5620AD & 5] ¥ i HLA/D#: Al K (1K) 25 4728 5 T N R s o

g ‘i o bk J2 F A5 .
(] ik Hublk| o Lsp |
PIMO | P14 E 27 24950 | 91H 0000 0000B
PIM1  |PIHBEAEE 277 4% 1 | 92H 0000 0000B
ADC _CONTR| ADC Control Register C5H | abc_power |SPEED1 |SPEEDO| ADC_FLAG |ADC7$TART|CHSZ|CHSI |CHSO 0000 0000B
E L2 7 o
ADC DATA |VDFHERE A, | oy 0000 0000B
- i 8457
4k L 9= 7 o
ADC LOW2 A/ngﬁ%’n%%ﬁ%&’ BEH 0000 0000B
- k247
AUXR Auxiliary register | A2H|Tox12|T1x12| UART Mox12 |EADCI| EsPI |ELVDI| - | - 0000 00xxB
IE Interrupt Enable ~ |A8H| EA |EPCA LVD|EADC sp1| ES | ETI | EXI | ET0 | EX0 |0000 0000B
1P Interrupt Priority Low |B8H| - |PPCA_LVD|PADC SPI| PS [PT1|PXI [PTO|PXO0 |x000 0000B
IPH Interrupt Priority High B7H]| - PPCA_LVDH|PADC _SPIH|PSH|PTIH|PXIH [PTOH|PX0H x000 0000B

1. P1OERIEL B HF F2EP1IMOFIP1IM1
FAENA/DAE P11 75 2K 3k BN T A U E s B A N, 7EPIMO (HhE91H) « PIM1 (Hbht
92H) 25 17 2% P X AH N (R AL HEAT B
P1E#5%E <P1.7, P1.6, P1.5, P1.4, P1.3, P1.2, P1.1, PL.OI>(P1EHsht: 90H)

PIMO[7:0] | PIMI1[7:0] | 1O X (P1.x WfA/DAEF, 75564 FE v B BT IR B8 & B D
0 0 HEXUA FI(f£588051 VO HIARAD)
FEFEIRNTIE20mA , Fi7 I A2300A
0 1 HEdedm . O sR bR, WE20mA, BRI E, REDR)
1 0 SO C BB, IR0 O TR AA/DAEH, ATkt
1 1 FFIR(Open Drain), 15RZV/OI T ENA/DA, ATk
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2. ADC#ZH|FFRADC_CONTR
ADC CONTRZF A7 2% Bk 2l F
ADC_CONTR : ADCH | %5 17 5%
SFR name | Address | bit B7 B6 BS5 B4 B3 B2 | Bl | BO
ADC CONTR C5H name | ADC POWER | SPEEDI | SPEEDO | ADC FLAG [ ADC START | CHS2 | CHS1 | CHSO
XFADC_CONTRZFAFAHATEAE, @I EZEAMOVIREER), AZH 5 M ‘8 E4a).
ADC_POWER: ADCHLJE#EHI47 .
0: ¢ HIA/DHH 28 I
1: {TIFA/DEE 2% B,

AN WA AT, BADCHESSH], BIADC POWER =0. J&BhA/DH T — & B
INA/DHIF CHT I, A/DF #4595 % I A/DHLIE AT BEAR DIHE, AT ASEH . WIHRFTHF I EBA/D
BRI R, TEMIER, SN EEIRIERR S, ESIA/DE .

BUUHA/DE G, TEA/DEEER AT, AECREMVON MR, HHRTREkEEAD
i, HRe NS/ BT0/ W REXATELT.

SPEED1, SPEEDQ: ¥ 4% e 4 4% 45 i 42 il °f
SPEEDI | SPEEDO | A/D#% 4 Fr 75 i ]

270NN o & B4 — Uk, CPUT{ESZR 2Tz I,
A/DEEHFIE FE £9100KHz

0 540/ e 4 ] 3326 e — Ik
8104 J #A#% 4 — Ik
0 1080/ e J&] A% 45— Ik

1 1

ADC FLAG: MBS RbRENL, ZA/DEH SR, ADC_FLAG=1, B HHMHEO.
AN SN/ DEEH e B HZ AT S PR A A I, I R A %R B A/ DS
RREER, YA/DEHFERSE, ADC FLAG = 1, —EBEHMIE0.

ADC_START: B4 &5 (ADC) e m szl fr, BLEOY “17 W, JFRER, Fhaim im0
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CHS2/CHS1/CHSO0: #l4m NifiEi%k#, CHS2/CHS1/CHSO

CHS2

CHSI1 | CHSO | Analog Channel Select (Rl N\ iE i 1% 4%)

0

0 0 R PL O 1EAA/ DA RH

WP P11 AENA/DEIANKH

P P12 AENA/DEIANKH

P P13 AENA/DFINKH

i PL 4 1ENA/DRIAKR

P P15 fENA/DEIANKH

EFE P16 1ENA/DFINKH

— e | = = | O OO

all Bl K= K= el Bl K=J
=l =1 = K= = K= =

EH PL 7 1ENA/DE AR A

P27 e R R B I

BT /228 I, Fir L, % B ADC_CONTREZHI 27 47 348 /5, ZE 4473 B AE 2E I 4 0] LA IEAf 1L
FJADC_CONTRZAF 25 1H, JR K2 % B ADC_CONTREE il 5 77 2 B AP AT 5, B4t id44NCPU
I Bl AE I, FAB A AR5 CRIIE B 1 B 3 ADC_CONTRYZ il 75 47 45

MOV  ADC CONTR, #DATA
NOP
NOP
NOP
NOP
MOV A, ADC_CONTR
BT AN B IE R I, A RENS IE R 1 BIADC CONTRYZ il 25 47 25 HOE.
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3. A/DEEHREERZH 785ADC_DATA. ADC_LOW2

PRI RE A7 A7 25 ADC_DATARIADC LOW2 %7 77 23 F 1 ORAFA/DEGH 5 R, HAR T -

Mnemonic

Add

Name

B7

B6

BS

B4

B3

B2 B1

BO

ADC DATA

Coéh

A/DEEHE R A2 3%, 8 A
2 J10NZA/DEEH# A R 8 AL

ADC_LOW2

BEh

A/DEHRGE R TTEe, R ey
B, N10GLA/DE e ss Rk 24

I P SRRl et ST VAZE SO 7 N (TN W 7

UUE SRS CIIVAZ P S i/ N TS w A

10-bit A/D Conversion Result:(ADC _DATA[7:0], ADC LOW2[1:0]) = 1024 x

Vin

Vce

8-bit A/D Conversion Result:(ADC _DATA[7:0])= 256 x

Vin
Vce

A, ViR ABHE N EE R R, Vee VBT HLSERR TAERE, S AL AR REAE
S H L.
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4. SA/DHEB RN EFR
IE : i ir&afads (AIALSHk)
SFR name | Address bit B7 B6 B5 B4 | B3 B2 Bl BO
IE A8H name | EA | EPCA_ LVD | EADC SPI | ES | ET1 | EX1 | ETO | EX0
EA: CPUMIHHIIT RS, EA=1, CPUJF Wi, EA=0, CPUBRMITA i rf b7 Hiiik .
EARIE F 2 A0 A W o v I B2 il o B &% 0 i S SZ EA R i) ; L 52 4% Hh i 1
CL IR 7 A0 o o A28 1
EADC _SPI: A/D#Hrp Il AISPT b iy YRz
EADC_SPI=1, fVFA/D4ABirFISPTH W
EADC_SPI =0, 2% 1-A/D¥Hrd ki FISPT .

AUXR : §liBh & #2445 CANarfir 3-4k)
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
AUXR 8EH name | TOx12 | T1x12 | UART MO0x12 | EADCI | ESPI | ELVDI

EADCI : A/D#& 3 W Bl S0 VA7
EADCI =1, fu¥FA/D# b,
EADCI =0, Z%FA/D# b,

WS B SR VEA /D A o B D) 55 K LN A S i Ao B 1

1. #EADCIE 1, FVFADCHMT, IXZADCH Wiy sy il £ o

2. J4EADCI SPIE1, FuVFADCHIKT A SPIH KT, X 2ADCHTIKT A SPTH KT & i izl fr,  IbAr
AHTIF, BRI = A ADCHR T

3 KEAEL, TR A LRSI, AT, R TCVEF S A ADCHT BT A/ DA B R 45 2
J FR B AR A A/ D AR i SR AR A AZADC_FLAG .

IPH : iR ezl 2 fras i (Al i)
SFR name | Address | bit | B7 B6 BS B4 | B3 | B2 | Bl | BO
IPH B7H |name | - |PPCA_LVDH |PADC SPIH | PSH | PTIH | PXIH | PTOH | PXOH

IP: TR Se s il Zr A7 4% (AT AL T-4k)
SFR name | Address bit B7 B6 B5 B4 | B3 | B2 | BI | BO
P BSH | name | - | PPCA_LVD |PADC SPI| PS | PT1 |PX1|PTO | PX0
PADC SPIH, PADC SPI: A/D¥# Wit e 2z b7
*4PADC_SPIH=0 HPADC_SPI=0}, A/D#4fritifISPIH I Jy i AR 2 2% b it (16 25 4% 0)
2PADC_SPIH=0 HPADC_SPI=11tf, A/D¥HfriWrflISPIH K}y BRI S 2 b i (PR 2% 1)
*4PADC_SPIH=1 HPADC_SPI=0If, A/D¥4fri WAl SPIH I A m i Je 44 i i (PR 4644 2)
*4PADC_SPIH=1 HPADC SPI=1f, A/D#E4frfifISPIH I Jy it e 2 2% b i (1R 25 4% 3)

(3
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9.3 A/Dit#rEa R B 4% B

|/
P22 28 [ ] Vee
r23[]2 27 [dp2.1
RST[ 3 26 [ P2.0/PCA2/PWM2 ATPRLL L 1K
RxD/P3.0 [ 4 7} 25 [ P1.7/ADCT T—E—a—l z I{g%y};}
TxD/P3.1 5 % 24 [ P1.6/ADC6
xTAL2[ |6 o'r\é 23 [ P1.5/ADCS T
XTALI[ |7 7 22 [ ] P1.4/ADC4 -
INTO/P3.2[ 8 ~ 21 [ P1.3/ADC3
INTI/P33 ]9 % 20 ] P1.2/ADC2
ECyTO/P3.4[ ] 10 ) 19 ] P1.1/ADCI/CLKOUT1
PWMI/PCAUTI/P3S [ 11 *° 18 ] P1.0/ADCO/CLKOUTO
PWM3/PCA3/P24[_| 12 17 [ Pp3.7/PCAO/PWMO
P2s[]13 16 P27
Gnd[_| 14 15 [Jr26

A/DEEHRZEPLI, P1.0 — P1. 73:81%
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9.4 A/DEZHEFIE N A 2k i [E]

|/

p22[]1 28 [ Vee

P23[]2 27 P21

RST[]3 26 [_]r2.0
RxD/P3.0[]4 w2 25 ] P1.7/ADC7
TxD/P3.1[_]s % 24 ] P1.6/ADC6
XTAL2 |6 !ﬁ 23 [ P1.5/ADCS
XTALI[]7 %) 22 [_]P1.4/ADC4
NToP32[ s ~ 21 ] P1.3/ADC3
INTI/P3.3[]9 % 20 ] P1.2/ADC2

ECyTOP3.4[ 10 ) 19 ] PLI/ADCI/CLKOUTI
0

PWMI/PCAI/T1/P3.5 11

P24 12
2513
Gnd 14

18 P1.0/ADCO/CLKOUTO
17 P3.7/PCAO/PWMO

16 P27
15 1pr26

47pFLL b K

o—juov
1
O—]I 1/2 Vee

4
o—]l1 2/3 Vee
10K

L
O—]li 3/4 Vee
10K

.
O—]Ii 5/4 Vee

A/DFEHRAEPLID, PL.0 — PL. 74L81%

U/
21 28 [ Vee
r23[]2 27 [Jr21
RST[ 3 26 [_1p2.0
RxD/P3.0[_|4 wn 25 1 Pr1.7/ADC7
™D/P3.1[]s % 24 ] P1.6/ADCS
xtaL2[ 6 g 23 ] P1.5/ADCS
XTALI[]7 A 22 [ ] P1.4/ADC4
INTOP32 8 ~ 21 [] PL.3/ADC3
INTI/P3.3 ]9 % 20 ] P1.2/ADC2
ECUTO/P3.4[ ] 10 N 19 ] P1.I/ADCI/CLKOUTI
PWMI/PCAITIP3.S [ 11 * 18 ] P1.0/ADCO/CLKOUTO
2412 17 [_]P3.7/PCAO/PWMO
P2s[]13 16 P27
Gnd[_| 14 15 1p26

1.52.0 2.02.5

- 0

0'0.5

051 1'15

Uk R R T DL S B FR F B T AN 2 5 4%
SEEAG I Dy RE, {E A2 LA el L RN AR 45 S
bt ZLEAT IR

A LR PR P OSBRI B 20 s, RN I SR R B AT
VRAE 0. 25V [ N AR Ak, W] DA RGEE G PR Dy F P 3R 22 Bl 2

+5V

RO
ADCx 10KQ

PR A5 3 R PRSI S R, n SR SR SR A U S S E W]
FE, T DAY BB B A B AGI  TR RO VR IR
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9.5 A/DFLHRAEIRE)SE IR

STC12C5620AD R HIH AL Z % W R IR AN TAEH EVee, FrbA—MAHIIMNESHEH
JEJR . an7805 /% Hi FiLE /& 5V, {HSZFr K T RE 24, 88V 4. 96V, H 7 R L A 1
T, ATAE IR SEBRI H A A H R AR SR A B L SR A BEPROM L T, A5,

RGP Vee ANE w, b gbd, s EES. 3V-4. 2VZ [HER, MVecALH
TE, BT BEAESEEA/DEL I — AMEIEAME MR E NS E IR, SR E R TAE R R
Vee, FRUFEH HAD JUBSA/DEL i@ & F FEL R . QAT 7EADCH, i@ 18 1 28 Ll 18 4% — AN 1. 25V
BV, 8%, . . ) PSES IRV, IR R TR EVee, B EJUEKA/D
A M IE 0 U BEISARPER FERT Rl Y, Vee A ER) o
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9.6 A/DiEIRMIKIZER (CIEFFLRIZEF)
9.6.1 A/DiEINMIXIZEF (ADCHETAR)

1. CiEF:

/* */

% - WRSTC 1T RF P HL A/DEEHIRE */

A AL R ey Y e e o RS ST D2 Ry o) 5 N — */
P ETERR R T Bl S 2 R B T STCI R SRR 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 AUXR = 0x8e;

sfr ADC CONTR = 0xCS5; //ADC control register

sfr ADC DATA = 0xC6; //ADC high 8-bit result register
sfr ADC LOW2 = O0xBE; //ADC low 2-bit result register
sfr P1IMO = 0x91; //P1 mode control register0

sfr PIM1 = 0x92; //P1 mode control register]l
/*Define 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 //1080 clocks

#define ADC _SPEEDL  0x20 //810 clocks

#define ADC _SPEEDH  0x40 //540 clocks

#define ADC _SPEEDHH 0x60 /1270 clocks

void InitUart();

void SendData(BYTE dat);

void Delay(WORD n);

void InitADC();
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BYTE c¢h=0; //ADC channel NO.
void main()
{
InitUart(); //Init UART, use to show ADC result
InitADC(); //Init ADC sfr
AUXR |=0x10; //set EADCI
IE = 0xa0; //Enable ADC interrupt and Open master interrupt switch
//Start A/D conversion
while (1);
§
/*
ADOC interrupt service routine
*/
void adc_isr() interrupt 5 using 1
{
ADC CONTR &='!ADC FLAG; //Clear ADC interrupt flag
SendData(ch); //Show Channel NO.
SendData(ADC_DATA); //Get ADC high 8-bit result and Send to UART
//if you want show 10-bit result, uncomment next line
/" SendData(ADC_LOW2); //Show ADC low 2-bit result
if (++ch>7) ch=0; //switch to next channel
ADC_CONTR =ADC_POWER | ADC_SPEEDLL | ADC_START | ch;
H
/*
Initial ADC sfr
*/
void InitADC()
{
P1 =PIMO = PIM1 = 0xff; //Set all P1 as Open-Drain mode
ADC_DATA = 0; //Clear previous result
ADC_CONTR =ADC_POWER | ADC_SPEEDLL | ADC_START | ch;
Delay(2); //ADC power-on delay and Start A/D conversion
H
/*
Initial UART
*/
void InitUart()
{
SCON = 0x5a; //8 bit data ,no parity bit
TMOD = 0x20; /IT1 as 8-bit auto reload
TH1=TL1 =-(FOSC/12/32/BAUD); //Set Uart baudrate
TRI=1; //T1 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;
b
/*
Software delay function
*/
void Delay(WORD n)
{
WORD x;
while (n--)
{
x =5000;
while (x--);
}
H

//Wait for the previous data is sent
//Clear TI flag
//Send current data
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/* */
¥ - FIRSTC 1T RFIH L A/DEHIIRE */
L N e LIE o e L 111 1 F— */
M TBERE R BOCE R E B T STCHY BB MR P - - */
/* */
;/*Declare SFR associated with the ADC */
AUXR EQU SEH
ADC_CONTR EQU 0CSH ;ADC control register
ADC_DATA EQU 0C6H ;ADC high 8-bit result register
ADC_LOW?2 EQU OBEH ;ADC low 2-bit result register
PIMO EQU 091H ;P1 mode control registerQ
PIM1 EQU 092H ;P1 mode control registerl
;/*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 ;1080 clocks
ADC SPEEDL EQU 20H ;810 clocks
ADC SPEEDH EQU 40H ;540 clocks
ADC SPEEDHH EQU 60H ;270 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
ORL AUXR, #I0H ;set EADCI
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

MOV A, ADCCH
LCALL SEND DATA
MOV A, ADC_RES

LCALL SEND DATA
;//if you want show 10-bit result, uncomment next 2 lines
; MOV A, ADC_LOW2
; LCALL SEND DATA

INC ADCCH

MOV A, ADCCH
ANL A, #07TH
MOV  ADCCH, A

ORL A,

MOV ~ ADC CONTR, A
POP  PSW

POP  ACC

RETI

/¥
;Initial ADC sfr

*/

INIT_ADC:

MOV A, #OFFH
MOV  PI, A

MOV  PIMO, A

MOV  PIM1, A

MOV  ADC_DATA, #0
MOV A, ADCCH
ORL A,

MOV  ADC_CONTR, A
MOV A, #2
LCALL DELAY

RET

;Clear ADC interrupt flag

;Send channel NO.
;Get ADC high 8-bit result
;Send to UART

;Get ADC low 2-bit result
;Send to UART

#ADC_POWER | ADC_SPEEDLL | ADC_START
;ADC power-on delay and re-start A/D conversion

;Set all P1 as Open-Drain mode
;Clear previous result

#ADC_POWER | ADC_SPEEDLL | ADC_START
;ADC power-on delay and Start A/D conversion
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i/*

;Initial UART

; */

INIT UART:
MOV  SCON, #5AH
MOV  TMOD, #20H
MOV A, #-5
MOV  THI, A
MOV  TLI, A
SETB  TRI
RET

7%

;Send one byte data to PC

;Input: ACC (UART data)

;Output:-

; */

SEND_DATA:
INB TI, $
CLR TI
MOV  SBUF, A
RET

¥

;Software delay function

; */

DELAY:
MOV  R2, A
CLR A
MOV RO, A
MOV  RI, A

DELAY1:
DINZ RO, DELAY
DINZ RI, DELAY1
DINZ R2, DELAY
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/DF#NMIRIZEF (ADCEIFHR)

1. CIEfF:

/* */
/* - JH7RSTC 1T RAF ML A/DFAR DG */
[ R EAERE A Al F B CE A G AR, e */
[ LR A B E A B T STCR SR KRR - - */

/* */

#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 = 0xCs; //ADC control register

sfr ADC _DATA = 0xC6; //ADC high 8-bit result register
sfr ADC LOW2 = O0xBE; //ADC low 2-bit result register
sfr P1IMO = 0x91; //P1 mode control registerQ

sfr P1MI1 = 0x92; //P1 mode control registerl

/*Define 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 //1080 clocks

#define ADC SPEEDL  0x20 /1810 clocks

#define ADC SPEEDH  0x40 /1540 clocks

#define ADC _SPEEDHH 0x60 /1270 clocks

void InitUart();

void InitADC();

void SendData(BYTE dat);
BYTE GetADCResult(BYTE ch);
void Delay(WORD n);

void ShowResult(BYTE ch);
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void main()
{
InitUart();
InitADC();
while (1)
{
ShowResult(0);
ShowResult(1);
ShowResult(2);
ShowResult(3);
ShowResult(4);
ShowResult(5);
ShowResult(6);
ShowResult(7);

}
/*
Send ADC result to UART
*/
void ShowResult(BYTE ch)
{

SendData(ch);
SendData(GetADCResult(ch));

//if you want show 10-bit result, uncomment next line

// SendData(ADC_LOW2);
}
/*
Get ADC result
*/

BYTE GetADCResult(BYTE ch)
{

//Init UART, use to show ADC result
//Init ADC sfr

//Show Channel0
//Show Channell
//Show Channel2
//Show Channel3
//Show Channel4
//Show Channel5
//Show Channel6
//Show Channel7

//Show Channel NO.
//Show ADC high 8-bit result

//Show ADC low 2-bit result

ADC_CONTR =ADC_POWER | ADC_SPEEDLL | ch | ADC_START;

_nop_();
_nop_();

_nop_();

_nop_();

while ((ADC_CONTR & ADC_FLAG));
ADC_CONTR &=~ADC FLAG;

return ADC_DATA;

//Must wait before inquiry

//Wait complete flag
//Close ADC

//Return ADC result
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/*
Initial UART
*/

void InitUart()

{

SCON = 0x5a; //8 bit data ,no parity bit
TMOD = 0x20; //T1 as 8-bit auto reload
TH1=TLI1 =-(FOSC/12/32/BAUD); //Set Uart baudrate
TR1=1; //T1 start running

§

/*

Initial ADC sfr

*/

void InitADC()

{ P1=PIMO=PIMI1 = Oxff; //Set all P1 as Open-Drain mode
ADC DATA=0; //Clear previous result
ADC_CONTR =ADC_POWER |ADC_SPEEDLL;

Delay(2); //ADC power-on and delay

H

/*

Send one byte data to PC

Input: dat (UART data)

Output:-

*/

void SendData(BYTE dat)

{ while (!TI); //Wait for the previous data is sent
TI=0; //Clear TI flag
SBUF = dat; //Send current data

H

/*

Software delay function

*/
void Delay(WORD n)
{
WORD x;
while (n--)
{
x = 5000,
while (x--);
H
H
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/* */
/% - BURSTC 1T ZFIH AL A/DEE )Y o
g LY 20 IR s e L AT 7 ) —— *
g T e T e oS g s e— *

/* */

/*Declare SFR associated with the ADC */

ADC_CONTR EQU 0CSH ;ADC control register
ADC_DATA EQU 0C6H ;ADC high 8-bit result register
ADC_LOW?2 EQU OBEH ;ADC low 2-bit result register
P1IMO EQU 091H ;P1 mode control registerQ
PIM1 EQU 092H ;P1 mode control registerl

;/*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 ;1080 clocks
ADC SPEEDL EQU 20H ;810 clocks
ADC SPEEDH EQU 40H ;540 clocks
ADC SPEEDHH EQU 60H ;270 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
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL

SIMP
i

A, #3
SHOW RESULT
A, #4
SHOW RESULT
A, #5
SHOW RESULT
A, #6
SHOW RESULT
A, #7
SHOW RESULT

;Show channel3 result

;Show channel4 result

;Show channel5 result

;Show channel6 result

;Show channel7 result

NEXT

;Send ADC result to UART
;Input: ACC (ADC channel NO.)

;Output:-

*/

SHOW_RESULT:

LCALL
LCALL
LCALL

SEND DATA ;Show Channel NO.
GET_ADC _RESULT ;Get high 8-bit ADC result
SEND DATA ;Show result

;//if you want show 10-bit result, uncomment next 2 lines

; MOV
R LCALL
RET

A, ADC _LOW2
SEND DATA

;Get low 2-bit ADC result
;Show result

J*

;Read ADC conversion result
;Input: ACC (ADC channel NO.)

;Output: ACC (ADC result)

*/

GET_ADC_RESULT:

ORL
MOV
NOP
NOP
NOP
NOP
WAIT:

MOV
INB
ANL
MOV
RET

A, #ADC_POWER | ADC SPEEDLL | ADC START
ADC CONTR, A ;Start A/D conversion

;Must wait before inquiry

A, ADC _CONTR ;Wait complete flag
ACC4, WAIT ;ADC_FLAG(ADC_CONTR.4)

ADC CONTR HNOT ADC_FLAG ;Clear ADC_FLAG
A, ADC DATA ;Return ADC result
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i

;Initial ADC sfr

*/

INIT_ADC:

MOV A, #OFFH
MOV  PI, A
MOV  PIMO, A
MOV  PIMI1, A ;Set all P1 as Open-Drain mode
MOV  ADC DATA, #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  TRI ;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

;/*

;Software delay function

DELAY:
MOV
CLR
MOV
MOV

DELAY1:
DINZ
DINZ
DINZ
RET

END

%/

R2, A

A

RO, A

RI, A

RO, DELAY1
RI, DELAY1
R2, DELAY1
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ZF10E STC12C5620AD R %51 5 HPCA/PWM K

STC12C5620AD & %1 B HLEERR T 4 8% 1T dm e i+ B gs k45 51 (PCA) AR, B T4 44 e i 2% . 4b
BRI AP v DA A K B 1 1) (PWM) i

10.1 5PCA/PWMPE B x4k INEE S 785

STC12C5620ADZ %1 1T 8051l PCA/PWMISHATIRE 27 /7 253%  PCA/PWM SFRs

. Lk K K55
5 g Hir HAifH
B7| B6 | B5 | B4 | B3 | B2 | Bl | B0
CCON  [PCA Control Register DSH| CF | CR - - |ccr3|ccrz| ccri | ccro [00xx,xx00
CMOD  [PCA Mode Register D9H [cIDL| - - - - |cpsi| cpso | ECF [oxxx,x000
CCAPMO [PCA Module 0 Mode Register| DAH| - |ECOMO|CAPPO|CAPNO|[MATO|TOGO|PWMO |ECCF0(x000,0000
CCAPM1 [PCA Module 1 Mode Register| DBH| - |ECOM1|CAPP1|CAPNIT|MATI|TOG!|PWM1 |ECCF1(x000,0000
CCAPM2 [PCA Module 2 Mode Register| DCH| - |ECOM2|CAPP2 |CcAPN2 [MAT2 [TOG2 | PWM2 | ECCF2(x000,0000
CCAPM3 [PCA Module 3 Mode Register| DDH| - |ECOM3|CAPP3 |CAPN3 |[MAT3 | TOG3 | PWM3 | ECCF3(x000,0000
CL PCA Base Timer Low E9H 0000,0000
CH PCA Base Timer High FOH 0000,0000
ccapor, |PCAModule-0 Capture 0000,0000
Register Low
ccapoy |PCA Module-0 Capture 1 )y 0000,0000
Register High
ccapjr, |[PCAModule-l Capture by 0000,0000
Register Low
ccapiy |PCAModule-l Capture | by 0000,0000
Register High
ccapyr, |[PCAModule-2 Capture by 0000,0000
Register Low
ccapan |[PCAModule-2 Capture | iy 0000,0000
Register High
ccap3L |PCAModule3 Capture |y 0000,0000
Register Low
ccap3n |[PCAModule-3 Capture 1y 0000,0000
Register High
pca pwmo|PCA PWM Mode Auxiliary | )| . . . . - |EPCOH|EPCOL |xxxx,xx00
- Register 0
pca pwwi |PCA PWM Mode Auxiliary | oy | . . . y - |EPCIH|EPCIL |xxxx,xx00
- Register 1
pca_pwiiz|PCA PWM Mode Auxiliary | gy | - - - - - |EPC2H|EPC2L | xxxx,xx00
Register 2
pca pwwz|PCA PWM Mode Auxiliary | b | . . . . - |EPC3H|EPC3L | xxxx,xx00
- Register 3
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1. PCATE#EX FFEECMOD
PCA LAERE A A7 88 A R -

CMOD : PCA T %17 2%

SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
CMOD D9H name | CIDL CPS1 | CPSO | ECF
CIDL: TN T 2517 1EPCATH R # H A7
Y CIDL=0W, 75 R FPCATHEES 4k 52 TAF;
HCIDL=11, RN FPCATHEE7 1L TAE,
CPS1. CPSO: PCATHEUIkm it FE4E M. PCATHE K 41 F R s
CPS1 | CPSO |i&FFEPCA/PWMIK 44 A\
0 0 |0, ARG EP, SYSclk/12
0 1|1, RGh#r, SYSclk/2
2, SEIZROME H k. HT @R 3R0m L TAREITE, Fril
. 0 ATLAS ST A Al th, A I I 31 fie e SR CPU LA I
BhSYSclk. i B4R T I 280113 H 2, AT DASE IR AT AR 1)
PWMi H
1 3, ECUP3.4fH% NG AN Bl (B K% =SYSclk/2)
ECF: PCATI# i Hh Wi Gz .
ECF = 0, 25 1L 4728 CCONH CFAL ) s
MECF = 18}, 12748 CCONH CFAZ I H 7
2. PCA#ZHIF F & CCON
PCAE | a7 f7 2% pA% X
CCON : PCA¥= il 4zl 75 1785
SFR name | Address | bit B7 B6 B5 B4 B3 B2 Bl BO
CCON D8H name CF CR CCF3 | CCF2 | CCF1 | CCFo

CF: PCAUIFE#R S E AR EAL . HMPCATH A v th i, CFHfEMFEL . WRCMODZ 748
HIECFAL B A,

LR

CR: PCAUHARIAIBATIEHINL . %A B B B AL,

==
£3

WS AHEE,

W CFAR & 7] F R A= i, CFA AT J i A Bl B 46

FHR G PAIPCATH 4 o
CCF3: PCAREH3HMrbrs . =t BLUC Ao sl SR i 07 b i BLAT
CCF2: PCAMEH2rPINARE . 4 i BLILRC B SR 1247 e 1 A
CCF1: PCAEHIPINARE . 4 i BLILRC B SR 1247 e 1 A
CCF0: PCAEHOPINARE . 4 i BLULRC B SR 1247 e 1 A

(ERRRIpiiibus

FHRAERFIPCATI AR BE T H . %47

BTV A
BT AVEL A

AL AUE L B
AL AUE L B

-
=)
s
<o
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3. PCALLER /13X ZH F 258 CCAPMN (n=0,1,2,3)
PCARHR ) LU 55/ F B A7 28 s R R -
CCAPMn : PCAREH (n=0, 1, 2, 3) frILL8 /i 3R 25 A7 52

SFR name | bit B7 B6 BS5 B4 B3 B2 B1 BO

CCAPMn | name - ECOMn | CAPPn | CAPNn | MATn | TOGn | PWMn | ECCFn

B7: fREAVKERZ .

ECOMn:

CAPPn:

oV LS T RETE il o
MECOMn= 1/}, fHFLLERESTIRE.
B SR I o

M CAPPn=1i}, R LEFIEHEIE.

CAPNn: FUfsRIEHI6L.

MATn:

TOGn:

PWMn:

ECCFn:

M CAPNn=1/f, Y FRIEHIR.

UNRE T HIL AN

HMATn= 1, PCATHEUE SAHL ) LU /3 3K 2547 2% IR A VT K B AL CCONZ AT
# iR bR £ ALCCFn.

BHEEFE A o

HTOGn=1/f, TAEFEPCAE# 4, PCATHEIRS MG 5 H ) b /4 3k 2 A7
B3 HE A VE ALK (S CCP IR 5%

(CCPO/P3.7, CCP1/P3.5, CCP2/P2.0, CCP3/P2.4)

ik B 8 A

MPWMn= 1/}, FCCPnfHIFAE fik 52 18 75 % H o

(CCPO/P3.7, CCP1/P3.5, CCP2/P2.0, CCP3/P2.4)

{ERECCFnP . (i e ¥ 7 2 CCONI LU /i 3Rk bR 5 CCFEn, k4 k.

PCARELER 1 TAFRE A B R R 5l

PCARLH THERE % 8 (CCAPMnZ {758, n=0,1,2,3)

- |ECOMn|CAPPn | CAPNn |MATn| TOGn |PWMn | ECCFn | Ktk ) g

0

0 0 0 0 | ToubHEE

16hr A,  hoCPnff) [ THiE il A

16A23 IR, HICCPnf) R BT i

16AL 3R,  HCCPnf) Bk As fih &

L6AL R A e i) 2

1647 et 1 i

ol el el Il el

0
0
0
1
1
0

(=3 B Rl Nl el Hell N
Ll E=N E=J E=J N Nk )
= Il I Ol Il e

0
1
1
0
0
0

ol

847 PWM

4. PCARI16LIT 2 — {K8{LCLFNSSICH
CLAICHHu 43 5 NEOHAFOH, EA7{H)N00H, T {RFPCARIZEEAE..
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5. PCAtHIR/ LR EFF#s — CCAPnL (&1

TPWMELR, EATHRE S i S asth. i, n=0, 1.

=l = =l

\LF

) FICCAPnH (B FET)
MPCABLHL TR FRak L i, EATH TR & MR 16 AL i PE i Bl 4PCAREL
2. 3, JyHIXNREERO, b

1. BEHAIRERS . FAMEIIN00H, EATTRE Rk 73 51
CCAPOL — EAH. CCAPOH — FAH: RHOMH#L/ L 7788
CCAPIL — EBH. CCAPIH — FBH: M1/ Lo 17 2%
CCAP2L — ECH. CCAP2H — FCH: FH2 I/ L 27 A7 2%

CCAP3L — EDH. CCAP3H — FDH: Hi3fdise /i 2 fE5e.

6. PCARHRPWMZ 725PCA_PWMO0, PCA_PWMI1, PCA_PWM2FIPCA_PWMS3

PCABLERLOFIPWM %7 A7-4 FIA% Ul F
PCA_PWMO : PCAREHROFPWMAT A7 7%

SFR name Address bit B7 B6

BS

B4

B3

B2

Bl

BO

PCA PWMO F2H name - -

EPCOH

EPCOL

EPCOH: EPWMRILF, 5CCAPOHZH 9N % .
EPCOL: AEPWMIEZ T, HCCAPOLA AN EL.
PCARER 1 IPWME A7 a5 A 204 1

PCA_PWMI1 : PCABLHLFJPWM 74

SFR name Address bit B7 B6

B5

B4

B3

B2

Bl

BO

PCA PWMI1 F3H name - -

EPCIH

EPCIL

EPCIH: fEPWMIHIL T, 5CCAPIHA RIN % .
EPCIL: fEPWMIEF T, H5CCAPILA I EL.

PCABLER2 I PWM 27 A7-4 FA% sl F
PCA_PWM2 : PCAREHR2[PWMAF A7 7%

SFR name Address bit B7 B6

BS5

B4

B3

B2

Bl

BO

PCA PWM2 F4H name - -

EPC2H

EPC2L

EPC2H: fEPWMRILF, 5CCAP2HZH N % .
EPC2L: EPWMIEI T, HCCAP2LAH I HL.

PCAMEHR3IIPWM A7 A7 2% B A% X
PCA_PWM3 : PCAREER3FIPWM P57 2%

SFR name Address bit B7 B6

B5

B4

B3

B2

Bl

BO

PCA PWM3 F5H name - -

EPC3H

EPC3L

EPC3H: fEPWMIHIL T, 5CCAP3IHA RIN % .
EPC3L: fEPWMIEF T, HCCAP3LA I EL.
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10.2 PCA/PWMAIERHYLEFS

STC12C5620AD 22 41) B Fr LA A% 1 G AR 1T 22 f4E 41 PCA/PWM
PCAE A — MR HI16407 I 28, AN 1607 R/ LB 52 i, T BFx.

P3.7/CCPO/PCAO/PWMO
HiH 1 P3.5/CCP1/PCA1/PWMI1
SIS 3 /T E
T 2 P2.0/CCP2/PCA2/PWM2
P2.4/CCP3/PCA3/PWM3
PCAEHR &S5
AT e TARTEARMEET . BT/ R IR SR e I 2% s a8 smT 18 ) ik

hETH .
STC12C5620AD & 41 : A B0 $23|P3. 7/CCP0O/PCAO/PWMO
R 13 REP3. 5/CCP1/PCA1/PWMI
R 2% RE3IP2. 0/CCP2/PCA2/PWM2
R 33ERERP2. 4/CCP3/PCA3/PWM3
1607 PCAJE I} 2% / VT 528 & 2 M B A L () vtk , Hah i an R B FR .

ZEPCARLH
SYSclk/12 _E_
SYSclk2 —fo——4 @ »
[ CH | CL
enfaonit — o4 T PCAHI

Hh i NECI(P3.4) —@—

IDLE_I_—_D I CMOD|CIIDL| - | -T-1- [cpsi]cpso] ECF |

[cF [ cr] - | - Jccrs]ccr]ccri] ccro |CCON

PCA eI 2% /1HHgs 4514
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ZF A7 25 CHAICLAY N 25 /2 IETE H B BE T 1667 PCAE I 28 OB . PCASE Y 88 & 4B ER )
ONFERS TR R E, B gREE TAELE: 1/12R G, 1/2R SR80, 2 2503 H BRECT I 46
AN (P3.4) o SERTESITHECIR HHOMODEF R Th B 25 47 2% 71 FICPS LFICPSOAL Sk A /8 ( WLCMODHFBK Th
REPFAE a8

CMOD4F R T e Z 17 23 I8 24N H5PCARE R . BT HIRZ: CIDL, WA T R ELE
PCA; ECF, BEAIRT, {HREPCAHFWT, Z4PCARE T 2% 4 PCATH 0k HARECF (CCON. 7) B 7.

CCONYE K T Rt 27 A7 28 A0, & PCARKZ AT #8167 (CR) FIPCAERTS245E (CF) AR & AEEHL
Fr& (CCF3/CCF2/CCF1/CCF0) o it #®fd B AZCRAZ (CCON. 6) KizATPCA. CRAZAKIE ZHTPCA
FKMl. HPCATHEL S i, CPAL (CCON. 7) EAL, AR CMODEF 1725 FIECFAL B AL, Bhre A P i o
CRAZ R Al i B . CCONZF AR 2R AT 0~ 3RPCAR/MEIR AR E  (SL0X] RiAEER0, Ar1%tR
FEERL, A2XRIAEEL2, L3N RARELS) , M ARAVLEE R B B AL X kR E W AR
B ERR . B S — A b e .

PCARI AR H AR X B — ANMF R N BE B A7 A% . A1 T2 REL0XT N.CCAPMO, A1t M
CCAPM1, #EHe2%f R CCAPM2, B35t RCCAPM3. 4FBRINGE A& T MM B A TAERE R %
AT o

R A2 DU RC B L3, ECCEnf (CCAPMn. 0, n=0, 1, 2, 3SE L/ERIMEEE) 6
CCONEFIR T BE 27 1728 F CCFnbR 7 3k 72 A v i o

PWM (CCAPMn. 1) FHSRAE BE Ak B8 1A il A =X

MPCATHEUE SR 3R/ LU 75 7 28 O ELAR T AT, anSRTOGAL (CCAPMn. 2) EAr,
LI CEXnin B R A= B %L

MPCATHEUE S S 4 3R/ L B A7 2R O AH UL EC B, SR VCECAZMATn (CCAPMn. 3) B
i, CCONZF 723 ICCPnAL ¥ 4 BT

CAPNn (CCAPMn. 4) FICAPPn (CCAPMn. 5) FR#BERIKMNFIA B . CAPNnAL{ERE T P&
WA, CAPPnALfEfRE LFHEE 2. R EEAL, WFHFB IR, W3R ERFh
PR R A

i i B AZCCAPMn 27 A7 2% HIECOMnfiz (CCAPMn. 6) SRfFREH B 32 ThhE .

FENPCAREHRIE XS B 7 AN 297788, CCAPnHAICCAPNL. 4 BB IRER by, &A1k
RAF16ALI T EUE . SPCARREL B fEPWAE R B, BT kRIS H i 5 2L,
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10.3 PCAMELRA T {E#EX
10.3.1 #HIRIEL

PCAREER TAE Tt s S R F B TR . B fd —NPCABLER TAEAER PR, FH5%
CCAPMnf 42 (CAPNnFICAPPn) LA T —Ar AN E 1. PCARRIR T/ FHZRAEAR, SR
[ 4P ERCCPndi N (CCPO/P3. 7, CCP1/P3. 5, CCP2/P2. 0, CCP3/P2. 4) IBVAEHEAT KFE . 24 RAFE
HABAERT, PCAREFHUAPCATH AR MR 5 B /735 (CHRICL) HMERIBEIBRFIFHIRFTAZEF
(CCAPnLFICCAPnH)

lcF | v [ = | = [eccrs [ccr | ceri | ccro |ccoN ¢t D8H)
| -

_____ — -
A
L o

CCPn —H

11
L= I | |_|_|
L ccaatfccApL|
L
| - IECOMnI CAPPn ICAPNnI MATn | TOGn lPWMn lECCFn |CCAPMn, n=0,1,2,3
0 0 0 0 #dik: DAh, DBh, DCh, DDh

PCA Capture Mode (PCAFHFRAEZLAE)

U FECCONSRIE T 8 25 17 28 1 1) A7 CCPn I CCAPMn A4 7k Th 86 27 f2 S v (S ECCEn A 8 B AT,
FEAE T, AAE BT AR S5 FE T R T — AR AR T i, R R R bR SR E E

o
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10.3.2 16/ H ERTEEIRI
V67 i 2 B B 8 4 [ S S

Write to CCAPnL Write to CCAPnH | CF | CR | _ | - |CCF3|CCF2|CCF1 |CCFO |CCON
[N wews ! T T T T AT
0 1

[ ccapnn |ccapnL|

PCA i
(To CCFn)

682 [ 16-Bit comparator |42 [ 7]

TTITCLTI

[c

ECOMn=0, f&I1ELbE:
ECOMn=1, P& L

[ - [ecomn [cappn|capnn|maTn[ToGn [pWMA{ECCEn [cCAPMA
0 0 1 0 0

PCA Software Timer Mode / PCARE L1647 7 A4 5 I 255 3 /PCA LA A5 5

it B 7 CCAPMn & /725 ECOMnAIMATnA., A8 PCAMIEL H/E S e i 88 (EED .
PCAE I 3% (M S5 Sk B 17w O (E AR bR A, 4P E AR, W SR A7 CCFn (fECCONSF3K T
Re 2778 ) MILZECCFn (fECCAPMnFFEINREZF A7 28 ) #ABEALL, K r=Ad .

[CH,CL]%F:RS— & FIS (8] B 301, i [a) [a] B& B e T3 8 i i il o o, 2430k % 1 I
B NSYSclk/12, AE124NHh I ®WI[CH,CL]N1 . 4[CH,CL]#4 N %)%% 7 [CCAPnH, CCAPnL]
B, CCFn=1, 7F2fElrigk. WRFIRPCABY WS, 7£F Wik 527 W25 [CCAPnH,
CCAPLIG I —MHE A EE , B2 U kel 1) TR B& s (B TH 2 AR R, AT S 1 € I
Thise o e B e B) P4 R B e T B B R 38 8 LA R PC AT B3R THEUE MR B . RIS S IPCA
TR T BUE TR T

Bk, RGN EIRESY Sclk = 18.432MHz, &£ I 45 NSY Sclk/12, 5E B[R] T Ay 5ms, 1
PCATHE#R THEUE N :
PCATHEERI A =T/ ((1/SYSclk )x12)=0.005 / (( 1/18432000)x12 ) = 7680 (103H%0)

= 1E00H (1633 81%0)

W2, PCATHETZ51THEIEOOH K, &R [A] 4 /& 5ms, X2/ K4 [CCAPnH,

CCAPnLE I EUE CEK) .
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10.3.3 SEMmEER

A CR D), 4PCATHEES T U 5 4 3R 25 A7 8% OB AH VT RO, PCAREER () CEXn
S R A B . S A R, CCAPMn 2947 22 ({1 TOGn, MATnAIECOMnASE A 25 35 B 457 o

5 g | CF | CR| - | - |iCF3|CCF2|CCF]|CCFO|CCON
Write to CCAPnL Write to CCAPnH TTTTTTA T
PCA I
[EAIN=REq
0
| CCAPnH | CCAPIL
! | (To CCFn)
fifkE N N Ui
——>  I6fitis ‘
Toggle
T o] 1 D
%

ECOMn=0, {5 Lh#%
ECOMn=1, K& 4%

CAPPn

CAPNn

| - |ECOMn MATn | TOGn |PWMn| ECCFn | CCAPMn

0 0 1 1 0

PCA High-Speed Output Mode / PCA =38 4 H A5 =X

CCAPnL B H5E T PCARLHn 1%t kA% . 4 PCAR £ & SY Sclk/28 , % i Akt (1)
f=SYSclk / (4xCCAPnL )
Hrb, SYSclk ARG EE . ik, 7 LIS E|ICCAPnLEJ{ECCAPNL = SYSclk / ( 4xf).
R E R SRR, AT Y& N, |’
CCAPnL = INT (SYSclk / ( 4xf) +0.5)
Hrp, INTONBUESZE, BEEEE/ D Flan, R&SYSclk = 20MHz, ZRPCA =K
MR 125kHZ 0779, WCCAPALH (AR :
CCAPnL = INT (20000000 / ( 4x125000 ) + 0.5 ) = INT ( 40 + 0.5 ) = 40 = 28H
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10.3.4 BKFDIATERIN(PWM)

Jik 55 1 #](PWM, Pulse Width Modulation) & —Ff FIFE 7RIz H G2t . M4
WIERIEAR, E=M BV . D/ABSEIEHT Z N . STC12C5620AD & 55 H HLH
PCAMER AT DLE AR 7 ¥5E , HH T/ T8 PWMIE R . PWMIE R 4580 T B .

EPCnH | CCAPnH

i

EPCnL | CCAPnL

l | &ﬁUJOAIT—
enable ofir (0,CL)<(EPCnL,CCPnL)

.—PE PWMn

BRE (0,CL)>=(EPCnL,CCPnL)
i Hith1

0 CL

CL overflow

| - |ECOMn | CAPPn |CAPNn | MATn | TOGn | PWMn |ECCFn |CCAPMn, n=0,1,2,3
1 0 0 0 0 1 0

PCA PWM mode / 1 i fill ik v 55 & 4 AR 2K

A PCAREERH AT FAEPWMA . (BB o By HU SRR B T PCA E I 2% U Isf b s

H T AT A B AL AU FIPCAE I 2%, BT e Tr s R A R . S AN i i o =
EEAE M AR ALY, 548 (Ol 3R A7 2 [EPCnL, CCAPnL]f 5. 4228 CLIIME /N T [EPCnL,
CCAPnL]f, Hith Afk; UHFFRCLIMESE TBIKT[EPCnL, CCAPnL]R, %t E. 4CL
8 FHFFAZ 003 H i, [EPCnH, CCAPnH] [ 2525 3 B|[EPCnL, CCAPnL]H o 3X A% ik n] S8
TTIHTHPWM ., EAEREPWMAR K, BERCCAPMn A7 4% FIPWMnFECOMn AL A 20 B A7

PCAF B N 54 %

HTPWMESHLI, Frll: PWMEIAIR= X

PCAR &g NYE AT LA LA R 4R rhik % —F. SYSclk/12, SYSclk/2, 5E R 250135 41, ECU/
P3.4%i N,
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4. ESRPWME A% A38KHz, SYSclk/2PCA/PWMIN &g NI, K HiSYSclkf{i
mit 5 A 2038000=SYSclk/2/256, 153F|4MERE #4512 SY Sclk=38000 x 256 x 2=19,456,000
U SRS AT A B PW M, R IE HEE I AR O vk Hh 2 B ECTI ) 4 ANAE NPCA/PWM
lingE PN
MEPCnL = 0 &, ECCAPnL = 00HI}, PWMIH & i 5
{EPCnL = 1 &, CCAPnL = OFFHI}, PWMJ# & i K

YN0 I/E NPWMAE I, % 0 HPIRAS

PWMZ i F PR PWM H I PR S
95 _E L/ #EXUE] SRS /5E B R, B0 g H PRV AR 1K - 10K
s /o bR | SRR /5E bR, B0 s PRV FE FE 1K -10K
DSk PNAE PWM AL
i T
PR 77t FELFELFH 10K 211K
wavon DXf——= o HIH
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10.4 FAPCAINEEY RINBHEIRIRHIZRF (CIEFFLCHIZR)

1. C¥EF

/¥ */
/¥ - 7R STC AT RAFAJHL FHPCATLREDY AR e T —-mmeemeee */
Jl B N G B e e e v el | R S */
/¥ AR F A eSS R A T STCRY R LR P - */

/¥ */

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

typedef unsigned char BYTE;
typedef unsigned int WORD;

/*Declare SFR associated with the PCA */

sbit EPCAI = IE"6;

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 CCAPM2 = 0xDC; //PCA module-2 mode register

sfr CCAP2L = 0xEC; //PCA module-2 capture register LOW
sfr CCAP2H = 0xFC; //PCA module-2 capture register HIGH
sfr CCAPM3 = 0xDD; //PCA module-3 mode register

sfr CCAP3L = O0xED; //PCA module-3 capture register LOW
sfr CCAP3H = 0xFD; //PCA module-3 capture register HIGH
sfr PCAPWMO = 0xF2;

sfr PCAPWMI = 0xF3;

sfr PCAPWM2 = 0xF4;

sfr PCAPWM3 = OxF3;
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sbit PCA_LED = PI170;

void PCA_isr() interrupt 7 using 1
{

CCF0=0;

PCA_LED = !PCA_LED;
H

void main()

{
CCON = 0;

CL=0;

CH=0;

CMOD = 0x00;

CCAPMO = 0x11;
// CCAPMO = 0x21;
// CCAPMO = 0x31;

CR=1;

EPCAI=1;

EA=1;

while (1);

//PCA test LED

//Clear interrupt flag
/toggle the test pin while CEX0(P1.3) have a falling edge

//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 negative tigger on CEX0(P1.3)
//and enable PCA interrupt

//PCA module-0 capture by a rising edge on CEX0(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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2. JCYwiEFr:

/% */
e L T T p— 5
B A e S e | 1T ] ’
/% VEERE R B CSCF A B 1 STCHY AR AR SF —--mmm-- */

/% */

/*Declare SFR associated with the PCA */

EPCAI BIT 1IE.6
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 0OEBH ;PCA module-1 capture register LOW
CCAPIH EQU OFBH ;PCA module-1 capture register HIGH
CCAPM2 EQU 0DCH ;PCA module-2 mode register
CCAP2L EQU 0ECH ;PCA module-2 capture register LOW
CCAP2H EQU OFCH ;PCA module-2 capture register HIGH
CCAPM3 EQU 0DDH ;PCA module-3 mode register
CCAP3L EQU OEDH ;PCA module-3 capture register LOW
CCAP3H EQU OFDH ;PCA module-3 capture register HIGH
PCA_LED BIT P1.0 ;PCA test LED

ORG 0000H

LIMP MAIN
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ORG 0033H
PCA_ISR:
CLR CCFO0 ;Clear interrupt flag
CPL PCA_LED stoggle the test pin while CEX0(P1.3) 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 CEX0(P1.3)
;and enable PCA interrupt
; MOV  CCAPMO,#21H ;PCA module-0 capture by a rising edge on CEXO0(P1.3)
;and enable PCA interrupt
; MOV  CCAPMO.#31H ;PCA module-0 capture by a transition (falling/rising edge)
;on CEXO0(P1.3) and enable PCA interrupt
SETB CR ;PCA timer start run
SETB  EPCAI
SETB EA
SIMP  §
END

324



STC12C5620AD £ 41 5 HLIEES

10.5 FPCAINRESEILE RS SRR R BIFEF (CREFF FL 4RAEFF)
1. CEEF

/% */

/* -7 STC IT RAIHEFHL FIPCAT)RE L1647 78 I 4% -------- */

M QUREAERE T A R P S SRR, - */

/*ABERR P BOCE I T STCI Bk AR - */

/% */

#include "reg51.h"

#include "intrins.h"

#define FOSC  18432000L

#define TI100Hz (FOSC/12/100)

typedef unsigned char BYTE;

typedef unsigned int WORD;

/*Declare SFR associated with the PCA */

sbit EPCAI = IE"6;

sfr CCON = 0xD§; //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"7; //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 = 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 CCAPM2 = 0xDC; //PCA module-2 mode register

sfr CCAP2L = O0xEC; //PCA module-2 capture register LOW
sfr CCAP2H = O0xFC; //PCA module-2 capture register HIGH
sfr CCAPM3 = 0xDD; //PCA module-3 mode register

sfr CCAP3L = O0xED; //PCA module-3 capture register LOW
sfr CCAP3H = OxFD; //PCA module-3 capture register HIGH
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sbit PCA _LED = PI"0;
BYTE cnt;
WORD value;

void PCA_isr() interrupt 7 using 1
{
CCF0 = 0;
CCAPOL = value;
CCAPOH = value >> §;
value += T100Hz;

if (cnt-- == 0)
{
cnt = 100;
PCA_LED =!PCA_LED

}

}

void main()

{
CCON = 0;
CL=0;
CH=0;
CMOD = 0x00;
value = T100Hz;
CCAPOL = value;
CCAPOH = value >> §;
value += T100Hz;
CCAPMO = 0x49;
CR=1;
EPCAI=1;
EA=1;
cnt=0;
while (1);

¥

>

//PCA test LED

//Clear interrupt flag

//Update compare value

//Count 100 times
//Flash once per second

//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
//Initial PCA module-0

//PCA module-0 work in 16-bit timer mode
//and enable PCA interrupt

//PCA timer start run
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2. LERIEFF:

/*

/¥ - 7R STC 1T RIS A HL FPCATRESE I 6AL5E I 85 ------ */

/* WIREAERE R h A BAE SR A S IR, e */

/* AR P O E R B T STCR B AR - */

/¥ */
T100Hz EQU  3C00H (18432000 / 12/ 100)

;/*Declare SFR associated with the PCA */

EPCAI

CCON
CCFO
CCF1

CR

CF
CMOD
CL

CH
CCAPMO
CCAPOL
CCAPOH
CCAPM1
CCAPIL
CCAPIH
CCAPM2
CCAP2L
CCAP2H
CCAPM3
CCAP3L
CCAP3H

PCA LED

CNT

BIT 1IE.6

EQU 0D8H

BIT CCON.O
BIT CCON.1
BIT CCON.6
BIT CCON.7

;PCA control register

;PCA module-0 interrupt flag
;PCA module-1 interrupt flag
;PCA timer run control bit
;PCA timer overflow flag

ORG
LIMP

EQU 0D9H ;PCA mode register

EQU 0E9H ;PCA base timer LOW

EQU 0F9H ;PCA base timer HIGH

EQU 0DAH ;PCA module-0 mode register

EQU 0EAH ;PCA module-0 capture register LOW
EQU OFAH ;PCA module-0 capture register HIGH
EQU 0DBH ;PCA module-1 mode register

EQU OEBH ;PCA module-1 capture register LOW
EQU OFBH ;PCA module-1 capture register HIGH
EQU 0DCH ;PCA module-2 mode register

EQU 0ECH ;PCA module-2 capture register LOW
EQU OFCH ;PCA module-2 capture register HIGH
EQU O0DDH ;PCA module-3 mode register

EQU OEDH ;PCA module-3 capture register LOW
EQU OFDH ;PCA module-3 capture register HIGH
BIT P1.0 ;PCA test LED

EQU 20H

0000H

MAIN
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ORG  0033H
LIMP  PCA ISR
ORG  0100H
MAIN:
MOV  SP, #3FH
MOV  CCON, #0
CLR A
MOV  CL, A
MOV CH, A
MOV  CMOD, #00H
MOV  CCAPOL#LOW T100Hz
MOV CCAPOH,#HIGH T100Hz
MOV  CCAPMO #49H
SETB CR
SETB  EPCAI
SETB  EA
MOV  CNT,  #100
SIMP  $
PCA_ISR:
PUSH PSW
PUSH ACC
CLR  CCF0
MOV A, CCAPOL
ADD A, #LOW T100Hz
MOV CCAPOL,A
MOV A, CCAPOH
ADDC A, #HIGH T100Hz
MOV  CCAPOH,A
DINZ CNT, PCA ISR EXIT
MOV  CNT,  #100
CPL  PCA_LED
PCA_ISR_EXIT:
POP  ACC
POP  PSW
RETI
END

;Initial stack point

;Initial PCA control register
;PCA timer stop running
;Clear CF flag

;Clear all module interrupt flag

;Reset PCA base timer

s

;Set PCA timer clock source as Fosc/12
;Disable PCA timer overflow interrupt

s

;Initial PCA module-0

;PCA module-0 work in 16-bit timer mode and enable PCA interrupt

;PCA timer start run

;Clear interrupt flag

;Update compare value

;count 100 times

;Flash once per second
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10.6 PCA%fLERIKHH RGIER (CIZFFCHmIzF)

1. CiEF:

/¥ %/
/% - Jf7x STC 1T RAIH Bl PCATH H i KT --mmmmmmmmmmmmeee- */

L& 275 CF Lil0 0 R( I [T s M—— */
P B TERR T R B R A T STCRY B RL R ---mm e */

* ¥

#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 */

sbit EPCAI = IE"6;

sfr CCON = 0xD8; //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 = 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 CCAPM2 = 0xDC; //PCA module-2 mode register

sfr CCAP2L = O0xEC; //PCA module-2 capture register LOW
sfr CCAP2H = O0xFC; //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
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sbit PCA _LED = PI1"0;
BYTE cnt;
WORD value;

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;
EPCAI=1;
EA=1;
cnt=0;

while (1);

//PCA test LED

//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
//Initial PCA module-0

//PCA module-0 work in 16-bit timer mode
//and enable PCA interrupt, toggle the output pin CEX0(P1.3)

//PCA timer start run
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2. CémtzFr:

/*

/* — 7~ STC 1T RHIH AL PCAFH SRl Kt - */

L e T e e Y1 ¢ T . 5

/% TR AR B AR T STCHY AR AR T —--mm - */

/% */
T100KHz EQU 2EH ;(18432000 / 4 / 100000)

;/*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 0OEBH ;PCA module-1 capture register LOW
CCAPIH EQU OFBH ;PCA module-1 capture register HIGH
CCAPM2 EQU 0DCH ;PCA module-2 mode register
CCAP2L EQU 0ECH ;PCA module-2 capture register LOW
CCAP2H EQU OFCH ;PCA module-2 capture register HIGH
CCAPM3 EQU ODDH ;PCA module-3 mode register
CCAP3L EQU OEDH ;PCA module-3 capture register LOW
CCAP3H EQU OFDH ;PCA module-3 capture register HIGH

ORG 0000H

LIMP MAIN

ORG 0033H
PCA_ISR:

PUSH PSW

PUSH ACC

CLR CCFO0 ;Clear interrupt flag
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MOV A, CCAPOL

ADD A, #T100KHz ;Update compare value
MOV  CCAPOL,A

CLR A

ADDC A, CCAPOH

MOV  CCAPOH,A

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 ;
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 CEX0(P1.3)
SETB CR ;PCA timer start run
SETB EA
SIMP  §
END
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10.7 PCAiHPWMBIRGIIZRF (CIEF AL 4mizF)

1. C¥EFF:

/* */

/% -7~ STC 1T RFHE A HL PCAKIHPWM */

L e T i PR s — *

F*ABTERR P B E A T STCI Bk 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 = 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 = 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 CCAPM2 = 0xDC; //PCA module-2 mode register

sfr CCAP2L = O0xEC; //PCA module-2 capture register LOW
sfr CCAP2H = O0xFC; //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 = 0xFD; //PCA module-3 capture register HIGH
sfr PCAPWMO = 0xF2;

sfr PCAPWMI1 = 0xF3;

sfr PCAPWM2 = 0xF4;

sfr PCAPWM3 = 0xF5;
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void main()

{

CCON = 0;

CL=0;
CH=0;
CMOD = 0x02;

CCAPOH = CCAPOL = 0x80;
CCAPMO = 0x42;

CCAPIH = CCAPIL = 0xff;
PCAPWMI1 = 0x03;
CCAPM1 = 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

//and no PCA interrupt

//PWMI port output 0% duty cycle square wave

//PCA module-1 work in 8-bit PWM mode
//and no PCA interrupt

//PCA timer start run
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2. JLERIET -

/% */

/* -7~ STC IT &A1 H L PCAK HHPWM */

P B R (8 P SRS 5§ 3Ry —ooeeemmmeermeeeeee ”
/% VEERE R B CSC A B 1 STCHY AR AR SF —--mm - */

/% */

/*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 0OEBH ;PCA module-1 capture register LOW
CCAPIH EQU OFBH ;PCA module-1 capture register HIGH
CCAPM2 EQU 0DCH ;PCA module-2 mode register
CCAP2L EQU 0ECH ;PCA module-2 capture register LOW
CCAP2H EQU OFCH ;PCA module-2 capture register HIGH
CCAPM3 EQU 0DDH ;PCA module-3 mode register
CCAP3L EQU OEDH ;PCA module-3 capture register LOW
CCAP3H EQU OFDH ;PCA module-3 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
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CLR A

MOV  CL, A
MOV  CH, A
MOV  CMOD, #02H
MOV A, #080H
MOV  CCAPOH,A
MOV  CCAPOL,A
MOV  CCAPMO,#42H
MOV A, #0COH
MOV  CCAPIH.A
MOV  CCAPILA
MOV  CCAPMI1,#42H
SETB CR

SIMP  §

END

;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 and no PCA interrupt

;PWMI port output 25% duty cycle square wave

s

;PCA module-1 work in 8-bit PWM mode and no PCA interrupt

;PCA timer start run
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10.8 FIFBPWMSLIND/ATHEERY B EY &7 FH 2% ER [E]

-/
p22[]1 32[—]VvDpD
P23[]2 31[Jp21
RST[ 13 30[—1P2.0
RxD/P3.0 4 291 P1.7/ADC7
TxD/P3.1 15 28] P1.6/ADC6
ro.o[—]6 27[_]P1.5/ADC5
XTAL2 7 8 26[_1P0.3
XTALI (]38 I 25[_] P1.4/ADC4
NTop32 o 3 24 ] P1.3/ADC3
Po.1[J10 23[_]P0.2
INT1/P3.3 []11 22 P1.2/ADC2/LVD
ECI/TO/P3.4 12 21 ] P1.I/ADCI/CLKOUTI
PWMU/T1/P3.5 13 20 ] P1.O/ADCO/CLKOUTO
P24[Ju4 191 P3.7/PWMO
p2s[]15 18_]P2.7
vss[]16 17[_]P2.6

10K

337



STC12C5620AD £ 41| 1 HLIEFS

FIE [ HITINEREDO (SPHEO)

STC12C5620AD R Ay WG FE 7 — M B AT @EE D —— SPHZ M. SPLE—HM4
ML ol FB G S, AP ERER. ERAMMER. 7R SR EIE3
Mbps 38 5 (TAEAZ N 12MHz, 40 5 CPUF 4K F 20MHz236MHz, TR 58 iy, M 2 i
FETCIEARR, SYSclk/8LANHLT) , i FL A 1& 4 56 ilihr AN S M I bR E LR o

11.1 SSPIThRERRERE X VIR TIRE T 787

STC12C5620AD £ 41 1T 8051y HLSPILhREMELAF IR TN RE R /7 4%  SPI Management SFRs

for bk R F RS ‘

T ETip Hhdk =R DAIEN
B7 B6 B5 B4 B3 B2 Bl BO

SPCTL SPI Control Register 85H [SSIG| SPEN | DORD | MSTR |CPOL [CPHA| SPR1 | SPRO |0000,0100

SPSTAT SPI Status Register 84H [ SPIF | WCOL 00XX,XXXX
SPDAT SPI Data Register 86H 0000,0000

1. SPIIZHI| & 728 SPCTL
SPIF il 75 A7 2% 1A% X T
SPCTL : SPI= il %5 /745
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
SPCTL 85H name | SSIG | SPEN | DORD | MSTR | CPOL | CPHA | SPR1 | SPRO

SSIG: SS3| I Z a7 .
SSIG=1, MSTR (fii4) HffE stk F ML= AL

SSIG=0, SSHIF T2 214 A F AL ML SSIEITT/E J91/0 1148 F (WL SPIE ML $£3%)

SPEN: SPH#ifEf7.
SPEN=1, SPI{¥ifi;
SPEN=0, SPI#izEil:, R4 SPIS|EEE NTOIDE A,

DORD: 72 SPIAUE &2 A AL I -
DORD=1, ##E7HILSB (FRAAr) e Ki%k;
DORD=0, ##E7HMSB (e mfr) i Kik.

MSTR: F/MEIEFEAL (WSPIFEMIEFER) -

CPOL: SPINFEh# 1 .
CPOL=1, SPICLKZHNI AE ., SPICLKMIHTIN B SN T IS s B
CPOL=0, SPICLKZF NI AMEH. SPICLK BTN &S g E TS S W T IR .
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CPHA: SPIREHARLI L
CPHA=1, H¥EESPICLK RIS #hiv Ik, FHAE fa B Ret.
CPHA=0, ¥(#E7ESS ML (SSIG=00) W #¢EKE), 7ESPICLK )5 Sl ds, JeE
BB By KA E . (3. SSIG = 1 AR E SO

SPR1. SPRO: SPIN} &P Rk FiEHIfr. SPIF £k HEun FR AT,

SPII i 22 () 1k 4%
SPRI | SPRO i ( SCLK )
0 0 CPU_CLK/4
0 1 CPU_CLK/16
1 0 CPU_CLK/64
1 1 CPU _CLK/128

Hrf, CPU CLKZCPUR 4.

2. SPURASF 73 SPSTAT
SPLRZAS FF A7 2% B 2 F
SPSTAT: SPLIRA %4748
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
SPCTL CDH name | SPIF | WCOL

SPIF: SPIf&4i 5¢ Mibs & o
YR ATR R SE R, SPIFE A . BREY, WiRSPIA Wi 4T IT (RFESPI (IE2.1)
EA(IE.7) #B A7), MIF=A . 24SPIAT LR B SSIG=0/F, 1 5SS M A\ -4 i 5h
NS, SPIFtG B A7, £n “BEAE” o SPIFbrE@E T H A mH S N 115 %,
WCOL: SPI'5 R brdE .
FEEGHEAL 4 (003 A2 T A R0 SPT s a7 47 45 SPDATHAT 5 #:4F, WCOL¥ B A .
WCOLbr & M HE N 1TEE.

3. SPIHEH 733 SPDAT
SPIHUE Ar 47 4% H G 30 T
SPDAT: SPI#i 2 7 25
SFR name | Address | bit B7 B6 B5 B4 B3 B2 Bl BO
SPDAT CFH name

SPDAT.7 - SPDAT.0: &4 i) £ 47 Bit7~Bit0
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11.2 SPIHEORYZEH
STC12C5620AD £ 41| 5. (LI SPIXL g 7 HE B 4n F B s o

»{ S
N MISO
CPU I P1.6
M
< SHLFE AL A7 A7 3% s | MosI
i S K A 4 EH o3
pag ik TEEE 2% v X skl
4,16,64,128 B SPICLK
A A “1 . P1.7
N cloc
e SPL & (EHD — s
Sl S s S >\ __SS
Z| 2 Y W Pl.4
=l &
~A A
\AR | MSTR Z) E
SPI 5 <« SPEN z
= - zl 2l ¢l =| 2| =
\ A | - .
_ > SPIEsHIA
|smﬁ§ﬁﬁ$|
SPI P
rh b IR SR HI
b2k
\
SPI 1jRE 7 HE &

SPIHIRZ Lo f& — 8O (L AF A7 8% ML S v 2, Hdfs 7T LA I A8 AN AC . #ESPTALR Y
AL AR, RIE AN B A AR R 2 b a5

FFEA, FERE TR, A FEX RS 2ISPDATH A7 4. BT SSTH
SARMFER; HEAMNENXT, BAHLESSE 52 NA ORI & E N #1555, 77
BEAT Bl AL fr . FEMBRUT, R — iR e s, SSE S AR AT, XA T LA
WRE A2 4R A G S e, SPTHE A 3T — N4l
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11.3 SPHEOMEIERE
SPI#E 454N 1: SCLK/P1.7, MOSI/P1.5, MISO/P1.641SS/P1.4 ,

MOSI ( Master Out Slave In, FHMN): E&H 5 H AR, HT EH42
AR ) AT BE AR S . ARAESPTIYE, 2N MHLIEZ—IRMOST(E 52k . 75 Bhids St A 2 &
W, FHUKBIREMOS TR 52k 1, MHLTE %0 SR SREUZE 0 -

MISO ( Master In Slave Out, F=AMH): AR IS A0 = 854 B0%m A, T SEBLA 38
B F B SPIHEH, —AENEEZ NI, Kk, EHLMMISOE S L aE
BERIZAMHLLE, BiE B, 2 PMHIEE RMISOE 54k, SN S —DPIVLEREN, HAd M
HURLKE FMISO 5] JH1 5K 50 B e PR A

SCLK ( SPI Clock, HATHM{E5): AT &S 52 E 8RS B A NS5, T
A0 2R AN AR 1F 2 M ZEMOS TAIMISOZE b (1) ER AT il A& i . >4 =280 I8 3 — IR BUE AR H ke
3017 42 84N SCLK I 4 JE B 5 4 ML 7ESCLKFI AN RS &b (b FFUSEL T FEY) 55 H —fr %k
Wio FTCL, —REHE AT DAL S — A1 BB

SCLK. MOSIFIMISOI & Al AN 85 5 %2 SPI#S M fe 4 — ik . Bl it MOSI i E HLAL %
FIMHL, EIEMISOMMHUEIE R ML SCLKAE 54 ER N Nk, EMER NEA. W
RSPIRGi# 2% 1, EISPEN(SPCTL.6)=0 (EAi{H), XL AL AT fE NI/O Il

SS( Slave Select, MALIEFEAS 5): XRE—MRNGE S, T804 ERERL T MR
SPIfith, THRMMERT, SSHMEMNEARR. EEHRT, SPIED A A 1H,
RAETE T MR B, B FSSA R LT M. FBI T LA SS 4 B I 10K QI
B R B . AN AHLEISSEEFHUAIT/0E,  H LI P B, DAE 3 B AL
FEMBR T, RTREERIZW, SSIESLHHE K. B — KRB 8T I8 2 5L 504 SS
K. SPTENLA] DME I T/0 e B — ANSPTAEVE N 4RI ML, ZE8LRRC B, SPIE
HUAE FH/O D 56— AN SPIAS A 9 24 11 (11 AL«

SPLA %438 1 JL SSIEIAf o8 & 75 Bk 6. T SR /2 R 462 —,  SSHI: 2%«

s IESPIR S22 11, RISPEN(SPCTL.6)= 0 (S AifE)

« GRSPIECE NENL, BIMSTR(SPCTL.4)=1, 3+ HP1.4HLE Nt (HiIP1IMO0.4RIPIMI1.4)

o WSS 20, BISSIG(SPCTL.7)= 1, %M E A FUOH ke,

VE: BMESPIHEACE A EHL (MSTR = 1) , ‘B A/4R AT LU ik F A% SSEIAC B A ML (L S
PLARKCE NI HSSIG=0) . ZAFREZRFE, Y4 B A7 SPIF(SPSTAT.7).
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11.3.1 SPIHZEOMEBBEEFR

STC12C5620AD Z 51 5. HLISPTHE 1 (£ A5 5 XA 3 B EHL—MHL T . XA
75 20 (B AE ] BN EHUR L) AR L —2 ML 0.

HEHL—MHLT A REREE R SPIE TR

B! ! MAL
~|wiso : MIso |
SRR R s | ! || strmmi
MOSI ! MOST
Clseiek i spicik
SPTIR & & A4 2% ' >
Port : IS

SPIK|1 SPIHLEHL—HMNL HLE

75 FESPTIE L, MALEISSIG(SPCTL.7)40, SSHT3EHEMML. SPIAALAT 4 FH AF fi 3 11
(FL3EPL. 4/SS) KIZHNSSHI. EHISPI S5 MHLSPI IS AL FS fr 25 A7 2% HEHE B — MBI 16 2%
PLAAFH . AENFRT FSPDATZF 78 5N — AN F 00, SERIE S —ANESE S B A i E it
F#: EMLAISCLK G| B MALIISCLK S A H — B ikl 763X R Rk 3K, EHLSPIISALF
PLBFAT4 R B 3 2] T MHLSPIIIBR AL T A7 ak o SUbFES, MALSPIRISAI B AL 75 47 2%
MIBIEFE SN2 T FHLISPTRISAI A AL 757 s b . Bk, FALEERT i MKLA X EdE, AT ML
HUEAET

W07 3 G AR B9 AU ANL) 342 & a0 T SPIEI2 s .

EEN ! AL
‘MISO ! MISO
stz [ [ ! | st
MOST ' MOSI
__|SPICLK | SPICLK
SPIf AR Ed: | | ' »| | SPURFEHA LA
ss ! ss

SPIFE2  SPIXUZSLFHC & (B3 4F T H oA E M)

L ESPTE2FT /R NP 8 E BN E IS Il . 24 RAESPIEAERS, A #:4#R T i
B ENL (MSTR=1), F4SSIGIEZHKP1.4(SS)HC B N AMER . Y — A 320k 8 s
B, e RPEPLL ARC B N H IEIRS AR HF, XA R S B — N A A L.
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X)U‘i%ﬂizﬁvc@%aai&ﬁ&@%ﬁﬂﬂﬂ@smwﬁﬁi M TR A R EAR, e RSS
BRI EESF, AR SSHR i B, i B R B R ZE SSA I AR . B AE XU IS SPT R B
A B MR . ZEZEER, MISO. MOSI. SCLK¥JN#IN, 4% AMCUMISPTHEE: LA

BRAFFIRIS AN R A B R e KRR BT/ N —F 2 NSE N IRAT

W T E/ MRS, X5 RISPTEEAR AR An SR A RSN R d iR o, U7 ) ot

(LSTES R EICIE

a7 2 E AT E o EAUAT L) IR &4~ SPIEI SR -

FH . ML
1
MISO : MISO
stukstza| | ' SR 2 17
e : — 1.
1
SPICLK : SPICLI§
SPTI R A 98 ' ~
Port ' 33
1
1
1
! MISO
- SIL R 7 25 A7 3%
MOSI |
SPICLK |
Port 3S

SPIEI3  SPI Mt EN-Z MWL FLE

16 FIEISPIEI3 i, MALAISSIG(SPCTL.7)H0, MALIEIE XTI (K SS 15 Stk . SPIEHL
AL FATAAT 3 11 (335 P1.4/SS )R IR SH SSHA o
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11.3.2 XISPIH{TECE

STC12C5620AD & 51 51 i WLHEATSP @SB, 3 HLAN LI % 3% FHSPEN. SSIG. SSH|
(P1. 4) FIMSTREE A #51Hi. FRATAAE/ MR IR B DA AR 48 i AL S5 W
SPT F MAR ik

SSH vsTr| M| MISO | MOSI{SPICLK
P1.4 [E 52N P16 | P15 | P17

ik

SPI%%1f. P1.4/P1.5/P1.6/P1.74F A%

B0 {E

1 0 0 0 MM | | SN | N [ EEAE A ML

1 0 1 0 MM e NN Rk, MISONFIREIRA, LI

N e IN | s st

P1.4/SSHE B A A sk L] [

SSIGNO0. f R FESSHE KA AL
n " " A S, ML EEE I MBL. 24SSAE Ny

1 0 0 [1—0| MHLEE | Fl | BN | FA IRHFIT, MSTRIGHE.

VE: HSSATF A AU, o

B A% LS H.SSIG=0If, MSTRAZ

HalE®X.

2 E ML N IRFMOSIAISCLK A /5

BHAS DL a2k 98 . F P b2

SPEN | SSIG

0 X |PL4| X |SPIZhaezkik| P16 | P15 | P17

T (FH) N EFH | ERRH [SSCLK ol R (HR4ECPOL/
| 0 1 | LI SPCTL.3 ffHUfE) LA#EGSCLK HiBE
BIPRE,
N " " YR ENLEGEN , MOSIFISCLK Ny
EXC¢r) | d St
1 1 | P14 0 M il | BN | ORI
1 1 | P14 1 * N | fd |
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11.3.3 {EAEN/ NIEBIERINEEF 0

YERNHBTHIER SN E E IR .

HCPHA =0/, SSIGAIIN0, SSHIAAHL S I HLAE RN S Hp AT 775 2 8] SR i B
HNE . WRSPDATHAFARESSH K (KT KHATSENE, Bk FE A5 bR
. CPHA=0H SSIG=0 [ 1E A & Lo

M CPHA=1/}, SSIGHLAEAL. WIRSSIG=0, SSHITITEELA L4 MIRFHEA R (B—
HE AR o XM G IHE R T B 5 e VU AHLRSIMISOBE £ 11 R 48 .

YERENBHIEINEEEIN

TESPIH, AL e HENE . WHRSPIfiifE (SPEN=1) FREFIEANFNL, FHLXSPI
HHE 27 A7 45 10 5 A K B Bl SPIR £ i A= 23 FI AL 1 A5 % . 7E 33 5 N SPDAT 2 )5 -/ 21—
ASSPILZET )5, R IAEMOSII .

FEHVEE ML, LT LLE R R R 2S ( SS IR B R B S S 2 il AE . BN EML
SPDATEF 7 25 [ B 4% MMOS T IS HH & 36 B MALHIMOST Al R i MATLSPDAT 25 77 2% ) £ 98 MAMISOAH!
& R 3% ) AL AIMISORE o

feimoe — 7T )5, SPIMEhRA S IL, EHEBirE (SPIF) BALHF=AE—A i
(AN RSP MTfliEe) o EHMMNCPURIR M BALEFFHRTTUEER 16 BEHBAEFF
Ao AR N FNBAALIE BN R, BB DA R T BN X EWRETE— DAL
B, LRI ML B A B A #e
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11.3.4 BT SSEE AT HE =

WIFLSPEN=1, SSIG=0HMSTR=1, SPIAifENFNIMER . SSHITTHEL B ki N B XL A =
XFERR, BN EHLADE Z RS AR T, AR 1% 8844 % 8 SPT AL IF: 1) e & 3%
B .

KT B GEZF AL, SPTRGIHAT UL R EIE:

1) MSTRiEZEH HCPUAR ML . IXFESPTARAE e AT . MOSIAISCLK 5 il 4% Ay fin NAR =0,

TMISO AR 4 5

2) SPSTAT[SPIFFREL B AL, WISESPTH K afdiRg, 2 A4ESPTH .

F P AR 20— B MSTRAZIFEAT AN, 20 A% A — S ML £ T35 2 1117 i 7 AE 4k 2005
SPIYEAEM, XA AEFT B AIMSTR, 5wtk A AR .

11.3.5 53

SPIERIEIT N BLEM, FEB AXUEM . IXFELERT — IR BRI MR SE R AT, ABekH
MR B NFENL ZF A7 a8 o 2RI FE HR O B0t 27 A7 48 AT S B RS, WCOLAL(SPSTAT.6)¥ B AL
DUFR/REE i oe . FEIXFEALR, MATREMEIR GRS RIE, TS ARG £k

25 EWLBLMNLEAT S AR, VRS hREURIR LN, BN ENIEE 5
WAL e 2 HIA . (HMHA FTRERAES I, B4 ENE L5, MPLICIEST %
il

BBAER, BB BIRALE B — AN IAT IR EAR Z X, IXFEE R AL A7 A LLIEAT
AR (HBATE AR E SR 2 WEE 25 17 8% b i Bl B i s, &
W, w5 — AR Rk

WCOLFI @I A HE BN “17 E%E.
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11.3.6 HIEERER

I Bl AR A7 (CPHA) SOV P B B R R B3R 504 O B0 o I AR Az CPOL S VR 1%
LI B A o

SPTE4~FET7 Fros AR AR AL AL CPHAR AR 52

T U I S E E O A

S () 6B €D 6B &6 €3 €8 €|

- = (6D D D D S 6 6 € €T =
S5 (1 SSIGH = 0) r—

SPIF4  SPI MHUFEHiks =t (CPHA=0)

e [ 20 s 4 s e |7 s, |

SPICLK(CPOL:O)||||||||||||||||

SPICLK(CPOL=1)

MOSI(HiN) — ' ! ! '

1 1 1 1 1
ORD=0 \/MSB 6 V5 V4 V3 V2V 1 VisBY
DORD=1 \LSB 1 2 3 4 5 6 MSB /i

A
o g YR TY YN
SS (1 HLSSIG R =0) D) A5 X

SPII5  SPIMMUfEH#E X (CPHA=1)

e |2, |3 |4 s, e |7 s, |

MOSI (i \) Y
DORD=1 " L
URCIN T 65) G 61 6B €0 €0 €8 €D

sS (ﬁu%ssmﬁzo_)j :
SPI6  SPIEM ik (CPHA=0)
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mepEw | |2 |3 |4 |5 |6 |7 |8 |
SPICLK(CPOL=0) |||||||||||||l|||

SPICLK(CPOL=1)

MOSI (i \) BORD=0

KSR | -
MISO (i) DORE) &SBBX(’X OO

§§(ﬁ&%ssmﬂi:oﬁ

SPI|7 SPIENUEHIKE X (CPHA=1)
SPI#E OB 815 5 4k SCLKE ITdleflActive FEFIUIRAS .  Td1edRASH FRE A AT BIRAEHi K
i (SR AL 58 S ) SCLKRTAR IR AS s Activest 5 Td1e Xt i —FoiR 7S

I B AL AL (CPHA) STV P 87 B R AR AN AR el (R I B it o kAR Pk CPOL fe ¥ P ¥ L
INRA QL

UWHRCPOL=0, Td1eR&=KH P, ActivelR&=mHT;
WHRCPOL=1, IdletR &= H P, ActivelR&={KHT.
FEHLESETESCLK=Td1 RS, KN —A B R IE R B B T HdE£M0ST L.

MIdleREF|ActivelRASHIFAS, FRONSCLKETHY: MActivelR&FITdleRERIFEAS, RN
SCLKJG ¥ —/NSCLKRT VAN S VA KA 5 — AN SCLKIS it & 1, —ANSCLKIS 4l J&1 A% Sy — o7 B i

SPIET 47 5T 25 1k 5
SPTIF b 7573 47 25 106 1% 2 8 i SPCTL 23 77 25 1 it SPR 1-SPROA. SEHIL K

SPI A2 1) 16
SPRI | SPRO i #h( SCLK )
0 0 CPU_CLK/4
0 1 CPU_CLK/16
1 0 CPU_CLK/64
1 1 CPU_CLK/128

Hrf, CPU CLKZCPUR 4.
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11.4 ERABEEHENRGERISPITIEENIXIEF
11.4.1 AR
1. CiZFF

/*

*/

/¥ - {E/RSTC 1T RAVEE N SPITNRE GEHE T, Frir) ----*/

/* U0 R EAE R Py P s ] Bl S v 5] 2R
* B ERE P AR B OC T R IE ] 1 STCRI BB KA Fr

/*

*/

*/

#include "reg51.h"

#define
#define
#define

typedef
typedef
typedef

sfr

sfr
#define
#define
sfr
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
sfr

sbit

sbit
#define

MASTER

FOSC
BAUD

18432000L

(256 - FOSC /32 /115200)

unsigned char

unsigned int

unsigned long

AUXR

SPSTAT
SPIF
WCOL
SPCTL
SSIG
SPEN
DORD
MSTR
CPOL
CPHA
SPDHH
SPDH
SPDL
SPDLL
SPDAT
SPISS

BYTE;
WORD;
DWORD;

= 0x8e;

= 0x84;

0x80
0x40

= 0x85;

0x80
0x40
0x20
0x10
0x08
0x04
0x00
0x01
0x02
0x03

= 0x86;
= P1"3;

EADC_SPI =

ESPI

0x08;

IEAS;

//define:master undefine:slave

//Auxiliary register

//SPI status register
//ISPSTAT.7
//SPSTAT.6

//SPI control register
//ISPCTL.7
//ISPCTL.6
//ISPCTL.5
//ISPCTL.4
/ISPCTL.3
//SPCTL.2
//CPU_CLK/4
//CPU_CLK/16
//CPU_CLK/64
//CPU_CLK/128
//SPI data register
//SPI slave select, connect to slave' SS(P1.4) pin

//AUXR.3
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void InitUart();

void InitSPI();

void SendUart(BYTE dat);
BYTE RecvUart();

Ty

void main()

{
InitUart();
InitSPI();
AUXR |- ESPI;
EADC SPI=1;
EA=1;
while (1)
{
#ifdef ~MASTER
ACC = RecvUart();
SPISS =0;
SPDAT = ACC;
#endif
}
}

T iy

void spi_isr() interrupt 5 using 1

{
SPSTAT = SPIF | WCOL;
#ifdef MASTER
SPISS = 1;
SendUart(SPDAT);
#else
SPDAT = SPDAT;
#endif
}

s

//send data to PC
//receive data from PC

//initial UART
//initial SPI

//for master (receive UART data from PC and send it to slave,
//in the meantime receive SPI data from slave and send it to PC)

//pull low slave SS
/Ntrigger SPI send

//SPI interrupt routine 5 (002BH)
//clear SPI status

//push high slave SS

//return received SPI data

//for salve (receive SPI data from master and
/1 send previous SPI data to master)
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void InitUart()

{
SCON = 0x5a;
TMOD = 0x20;
AUXR = 0x40;
TH1=TL1 =BAUD;
TR1=1;

¥

T

void InitSPI()
{

SPDAT = 0;

SPSTAT = SPIF | WCOL;
#ifdef MASTER

SPCTL = SPEN | MSTR;
felse

SPCTL = SPEN;
#endif
}

T

void SendUart(BYTE dat)
{
while (!TI);
TI=0;
SBUF = dat;

}

Ty

BYTE RecvUart()

{
while ('RI);
RI=0;
return SBUF;

//set UART mode as 8-bit variable baudrate
/timerl as 8-bit auto reload mode

/timerl work at 1T mode

//115200 bps

//initial SPI data
//clear SPI status

//master mode

//slave mode

//wait pre-data sent
/lclear TI flag
//send current data

//wait receive complete
//clear RI flag
//return receive data
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2. L4mizRF

/* */
/* - JHE/RSTC 1T KA AL SPITYfE GEFH S E N, i 20) -/
/% U SRR P Al Y A S E b 5] R */
BF T S T I R o (3 Y 5 — %
/* */
//#define MASTER //define:master undefine:slave
AUXR DATA 08EH ;Auxiliary register
SPSTAT DATA  084H ;SPI status register
SPIF EQU 080H ;SPSTAT.7
WCOL EQU 040H ;SPSTAT.6
SPCTL DATA 085H ;SPI control register
SSIG  EQU 080H ;SPCTL.7
SPEN  EQU 040H ;SPCTL.6
DORD EQU 020H ;SPCTL.5
MSTR EQU 010H ;SPCTL.4
CPOL EQU 008H ;SPCTL.3
CPHA EQU 004H ;SPCTL.2
SPDHH EQU 000H ;CPU_CLK/4
SPDH EQU 001H ;CPU_CLK/16
SPDL  EQU 002H ;CPU_CLK/64
SPDLL EQU 003H ;CPU_CLK/128
SPDAT DATA  086H ;SPI data register
SPISS  BIT P1.3 ;SPI slave select, connect to slave' SS(P1.4) pin
EADC_SPI BIT IE.5
ESPI EQU 08H ;AUXR.3
ST

ORG 0000H

LIMP  RESET

ORG 002BH ;SPI interrupt routine 5(2BH)
SPI _ISR:

PUSH ACC

PUSH PSW

MOV SPSTAT, #SPIF | WCOL ;clear SPI status
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#ifdef MASTER
SETB  SPISS
MOV A, SPDAT
LCALL SEND UART
felse
MOV  SPDAT, SPDAT
#endif
POP PSW
POP ACC
RETI
ST
ORG 0100H
RESET:
LCALL INIT UART
LCALL INIT SPI
ORL AUXR, #ESPI
SETB  EADC SPI
SETB EA
MAIN:
#ifdef MASTER
LCALL RECV_UART
CLR SPISS
MOV  SPDAT, A
#endif
SIMP  MAIN
ST
INIT UART:

ST T

MOV  SCON, #5AH
MOV  TMOD, #20H
MOV  AUXR, #40H
MOV  TLI, #0FBH
MOV  THI, #0FBH
SETB  TRI

RET

;push high slave SS
;return received SPI data

//for salve (receive SPI data from master and
; send previous SPI data to master)

;initial UART
;initial SPI
;enable SPI interrupt

//for master (receive UART data from PC and send it to slave,

; in the meantimereceive SPI data from slave and send it to PC)
;pull low slave SS

strigger SPI send

;set UART mode as 8-bit variable baudrate
;timerl as 8-bit auto reload mode

stimerl work at 1T mode

;115200 bps(256 - 18432000 / 32 / 115200)
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INIT SPI:

MOV  SPDAT,

MOV  SPSTAT,
#ifdef MASTER

MOV  SPCTL,
#else

MOV  SPCTL,
#endif

RET

#0
#SPIF | WCOL

#SPEN | MSTR

#SPEN

ST T

SEND UART:
INB  TI
CLR  TI
MOV SBUF,
RET

A

ST T

RECV_UART:
INB RL$
CLR RI
MOV A,
RET
RET

SBUF

ST T

END

;initial SPI data
;clear SPI status

;master mode

;slave mode

;wait pre-data sent
;clear TI flag
;send current data

;wait receive complete
;clear RI flag
;return receive data
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11.4.2 TiFAR
1. CiZFF
/*

*/

M - JERSTC 1T RAE AL SPIDIRE G& B BN, il 775 --*/

* YR FEEAERE A i B ST o 5] 2R

M TEERE BT R E ] 1 STCHIBURL AR PP

/*

*/

*/

#include "reg51.h"

//#define MASTER
#define FOSC
#define BAUD

18432000L

typedef unsigned char BYTE;
typedef unsigned int WORD;
typedef unsigned long DWORD;

sfr AUXR = 0x8e;

sfr SPSTAT = 0x84;
#define SPIF 0x80
#define WCOL 0x40
sfr SPCTL = 0x85;
#define SSIG 0x80
#define SPEN  0x40
#define DORD 0x20
#define MSTR 0x10
#define CPOL  0x08
#define CPHA 0x04
#define SPDHH 0x00
#define SPDH  0x01
#define SPDL  0x02
#define SPDLL 0x03
sfr SPDAT = 0x86;
sbit SPISS = PI"3;

void InitUart();

void InitSPI();

void SendUart(BYTE dat);
BYTE RecvUart();

BYTE  SPISwap(BYTE dat);

(256 - FOSC /32 /115200)

//define:master undefine:slave

//Auxiliary register

//SPI status register
//SPSTAT.7
//SPSTAT.6

//SPI control register
//SPCTL.7
//SPCTL.6
//SPCTL.5
//SPCTL.4
//SPCTL.3
//SPCTL.2
//CPU_CLK/4
//CPU_CLK/16
//CPU_CLK/64
//CPU_CLK/128
//SPI data register
//SPI slave select, connect to slave' SS(P1.4) pin

//send data to PC
//receive data from PC
//swap SPI data between master and slave
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T

void main()

{
InitUart(); //initial UART
InitSPI(); //initial SPI
while (1)
{
#ifdef MASTER //for master (receive UART data from PC and send it to slave,
//" in the meantime receive SPI data from slave and send it to PC)
SendUart(SPISwap(RecvUart()));
felse //for salve (receive SPI data from master and
ACC = SPISwap(ACC); // send previous SPI data to master)
#endif
H
H

T

void InitUart()
{
SCON = 0x5a; //set UART mode as 8-bit variable baudrate
TMOD = 0x20; //timer] as 8-bit auto reload mode
AUXR = 0x40; //timer]l work at 1T mode
TH1 =TL1 =BAUD; //115200 bps
TR1=1;
¥

T

void InitSPI()
{
SPDAT = 0; //initial SPI data
SPSTAT = SPIF | WCOL; //clear SPI status
#ifdef MASTER
SPCTL = SPEN | MSTR; //master mode
felse
SPCTL = SPEN; //slave mode
#endif
¥
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T T

void SendUart(BYTE dat)
{
while (!TI);
TI=0;
SBUF = dat;

}

T T

BYTE RecvUart()

{
while ('RI);
RI=0;
return SBUF;

}

Ty

BYTE SPISwap(BYTE dat)

{
#ifdef MASTER
SPISS = 0;
#endif
SPDAT = dat;
while (!(SPSTAT & SPIF));
SPSTAT = SPIF | WCOL;
#ifdef MASTER
SPISS =1;
#endif
return SPDAT;
}

//wait pre-data sent
/lclear TI flag
//send current data

//wait receive complete
//clear RI flag
//return receive data

//pull low slave SS
//trigger SPI send
/Iwait send complete
//clear SPI status

//push high slave SS

//return received SPI data
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2. JLRiErRF

/% */
/¥ - JH/RSTC 1T R4 B KL SPIZSAE GEH B M, Bl R) %/
QSR AR e B S E S AR */
J e p sy S e i A AL ANEY K SN T S0y 5 c—— */

/% */

//#define MASTER

AUXR
SPSTAT
SPIF
WCOL
SPCTL
SSIG
SPEN
DORD
MSTR
CPOL
CPHA
SPDHH
SPDH
SPDL
SPDLL
SPDAT
SPISS

ST

RESET:

DATA
DATA
EQU
EQU
DATA
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
DATA
BIT

ORG
LIMP
ORG

LCALL INIT UART
LCALL INIT_SPI

08EH
084H
080H
040H
085H
080H
040H
020H
010H
008H
004H
000H
001H
002H
003H
086H
P1.3

0000H
RESET
0100H

//define:master undefine:slave

;Auxiliary register
;SPI status register
;SPSTAT.7
;SPSTAT.6

;SPI control register
;SPCTL.7
;SPCTL.6
;SPCTL.S
;SPCTL.4
;SPCTL.3
;SPCTL.2
;CPU_CLK/4
;CPU_CLK/16
;CPU_CLK/64
;CPU_CLK/128
;SPI data register
;SPI slave select, connect to slave' SS(P1.4) pin

;initial UART
;initial SPI
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MAIN:

#ifdet MASTE
LCALL RECV_UART
LCALL SPI SWAP
LCALL SEND_UART

felse
LCALL SPI SWAP
#endif
SIMP  MAIN
ST
INIT UART:
MOV  SCON, #5AH
MOV  TMOD, #20H
MOV  AUXR, #40H
MOV  TLI, #0FBH
MOV  THI, #0FBH
SETB  TRI1
RET
ST
INIT_SPI:

MOV  SPDAT, #0

MOV  SPSTAT, #SPIF | WCOL
#ifdef MASTER

MOV  SPCTL, #SPEN |MSTR

felse

MOV  SPCTL, #SPEN
#endif

RET
ST
SEND UART:

INB TI, $

CLR TI

MOV  SBUF, A

RET

ST

//for master (receive UART data from PC and send it to slave, in the meantime

; receive SPI data from slave and send it to PC)

//for salve (receive SPI data from master and
; send previous SPI data to master)

;set UART mode as 8-bit variable baudrate
stimerl as 8-bit auto reload mode

stimerl work at 1T mode

;115200 bps(256 - 18432000 / 32/ 115200)

;initial SPI data
;clear SPI status

;master mode

;slave mode

;wait pre-data sent
;clear TI flag
;send current data
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RECV_UART:
INB RI, $
CLR RI
MOV A, SBUF
RET
RET
ST
SPI_SWAP:
#iftdef MASTER
CLR SPISS
#endif
MOV  SPDAT, A
WAIT:
MOV A, SPSTAT
INB ACC.7, WAIT
MOV  SPSTAT, #SPIF | WCOL
#ifdef MASTER
SETB  SPISS
#endif
MOV A, SPDAT
RET
ST
END

;wait receive complete
;clear RI flag
;return receive data

;pull low slave SS
strigger SPI send
;wait send complete
;clear SPI status
;push high slave SS

;return received SPI data
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11.5 EAE AENERGERISPITHEENIRIERF
11.5.1 AR

1. CizFr

/* */

¥ - FZRSTC 1T KRB HL SPIThRE CEM B AEMRSG, FWliy ) -+
¥ B SR EAERE A A S R S| AR */
M VEFERE P BOCE A T STCHIBERE AR - - *

/* */

#include "reg51.h"

#define FOSC 18432000L
#define BAUD (256 - FOSC / 32/ 115200)

typedef unsigned char BYTE;
typedef unsigned int WORD;
typedef unsigned long DWORD;

sfr AUXR = 0x8e; //Auxiliary register

sfr SPSTAT = 0x84; //SPI status register
#define SPIF 0x80 //SPSTAT.7

#define WCOL 0x40 //SPSTAT.6

sfr SPCTL = 0x85; //SPI control register
#define SSIG 0x80 //SPCTL.7

#define SPEN  0x40 //SPCTL.6

#define DORD  0x20 //SPCTL.5

#define MSTR 0x10 //SPCTL.4

#define CPOL  0x08 //SPCTL.3

#define CPHA  0x04 //ISPCTL.2

#define SPDHH 0x00 //CPU_CLK/4

#define SPDH  0x01 //ICPU_CLK/16

#define SPDL  0x02 //ICPU_CLK/64

#define SPDLL 0x03 //ICPU_CLK/128

sfr SPDAT = 0x86; //SPI data register
sbit SPISS = P173; //SPI slave select, connect to other MCU's SS(P1.4) pin

sbit EADC SPI = IE"S5;
#define ESPI 0x08; //AUXR.
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void InitUart();

void InitSPI();

void SendUart(BYTE dat); //send data to PC
BYTE RecvUart(); //receive data from PC
bit MSSEL; //1: master 0:slave

T

void main()

{
InitUart(); //initial UART
InitSPI(); //initial SPI
AUXR |= ESPI;
EADC SPI=1;
EA=1;
while (1)
{
if (RI)
{
SPCTL = SPEN | MSTR; //set as master
MSSEL = 1;
ACC = RecvUart();
SPISS = 0; //pull low slave SS
SPDAT = ACC; /Ntrigger SPI send
}
}
}

T

void spi_isr( ) interrupt 5 using 1 //SPI interrupt routine 5 (002BH)
{
SPSTAT = SPIF | WCOL; //clear SPI status
if (MSSEL)
{
SPCTL = SPEN; //reset as slave
MSSEL = 0;
SPISS=1; //push high slave SS
SendUart(SPDAT); //return received SPI data
}
else
{ //for salve (receive SPI data from master and
SPDAT = SPDAT; // send previous SPI data to master)
h
}

e
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void InitUart()

{
SCON = 0x5a;
TMOD = 0x20;
AUXR = 0x40;
TH1 =TL1 =BAUD;
TR1=1;

}

s

void InitSPI()

{
SPDAT = 0;
SPSTAT = SPIF | WCOL;
SPCTL = SPEN;

}

T

void SendUart(BYTE dat)
{
while (ITD);
TI=0;
SBUF = dat;

}

T

BYTE RecvUart()

{
while (!RI);
RI=0;
return SBUF;

//set UART mode as 8-bit variable baudrate
//timer1 as 8-bit auto reload mode

//timer]l work at 1T mode

//115200 bps

//initial SPI data
//clear SPI status
//slave mode

/Iwait pre-data sent
/lclear TI flag
//send current data

/Iwait receive complete
//clear RI flag
//return receive data
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2. ;CwizF

/* */
P - JERSTC 1T RAV L SPIDIRE CGEH ENEMN RS, ki) -/
B R EAE R v A A S R S| AR */
R e T e S e IO 4 VW11 i g ) — %
/* */
AUXR DATA 08EH ;Auxiliary register
SPSTAT DATA  084H ;SPI status register
SPIF EQU 080H ;SPSTAT.7
WCOL EQU 040H ;SPSTAT.6
SPCTL DATA  085H ;SPI control register
SSIG  EQU 080H ;SPCTL.7
SPEN  EQU 040H ;SPCTL.6
DORD EQU 020H ;SPCTL.5
MSTR EQU 010H ;SPCTL.4
CPOL EQU 008H ;SPCTL.3
CPHA EQU 004H ;SPCTL.2
SPDHH EQU 000H ;CPU_CLK/4
SPDH EQU 001H ;CPU_CLK/16
SPDL  EQU 002H ;CPU_CLK/64
SPDLL EQU 003H ;CPU_CLK/128
SPDAT DATA  086H ;SPI data register
SPISS  BIT P1.3 ;SPI slave select, connect to other MCU's SS(P1.4) pin
EADC SPI BIT IE.5
ESPI EQU 08H ;AUXR.3
MSSEL BIT 20H.0 ;1: master O:slave
ST
ORG 0000H
LIMP  RESET
ORG 002BH ;SPI interrupt routine
SPI_ISR:
PUSH ACC
PUSH PSW

MOV SPSTAT, #SPIF | WCOL ;clear SPI status
JBC MSSEL, MASTER SEND
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SLAVE RECV:

MOV
IMP
MASTER SEND:
SETB
MOV
MOV
LCALL
SPI EXIT:
POP
POP
RETI

ST T

ORG
RESET:
MOV
LCALL
LCALL
ORL
SETB
SETB
MAIN:
INB
MOV
SETB
LCALL
CLR
MOV
SIMP

ST T

INIT UART:

MOV
MOV
MOV
MOV
MOV
SETB
RET

SPDAT, SPDAT

SPI_EXIT
SPISS

SPCTL, #SPEN
A, SPDAT
SEND_UART
PSW

ACC

0100H
SP#3FH

INIT UART
INIT SPI
AUXR, #ESPI
EADC_SPI

EA

RI, $
SPCTL, #SPEN | MSTR
MSSEL
RECV_UART
SPISS
SPDAT, A
MAIN

SCON, #5AH
TMOD, #20H
AUXR ,#40H
TLl,  #0FBH
THI, #0FBH
TRI

//for salve (receive SPI data from master and
; send previous SPI data to master)

;push high slave SS
; ;reset as slave
;return received SPI data

;initial UART
;initial SPI

;wait UART data
; ;set as master

;receive UART data from PC
;pull low slave SS
strigger SPI send

;set UART mode as 8-bit variable baudrate
;timerl as 8-bit auto reload mode

;timerl work at 1T mode

;115200 bps(256 - 18432000 / 32/ 115200)
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ST ]

INIT_SPI:
MOV SPDAT, #0
MOV  SPSTAT, #SPIF | WCOL
MOV  SPCTL, #SPEN
RET

ST T ]

SEND UART:
JNB  TI, $
CLR TI
MOV  SBUF, A
RET

ST ]

RECV_UART:
INB  RI, $
CLR  RI
MOV A, SBUF
RET
RET

ST T

END

;initial SPI data
;clear SPI status
;slave mode

;wait pre-data sent
;clear TI flag
;send current data

;wait receive complete
;clear RI flag
;return receive data
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11.5.2 EigHR

1. Ci2FF

/* */

¥ - HRSTC 1T 245 7L SPITEE GEFH HovF N F RS, Bl -+

/¥ B SRR Py o A BRAE S R S| AT AR */

R I e e [ RN e L5 i — %

/* */
#include "reg51.h"

#define FOSC 18432000L

#define BAUD (256 - FOSC / 32/ 115200)

typedef unsigned char BYTE;

typedef unsigned int WORD;

typedef unsigned long DWORD;

sfr AUXR = 0x8e; //Auxiliary register

sfr SPSTAT = 0x84; //SPI status register
#define SPIF 0x80 //SPSTAT.7

#define WCOL 0x40 //SPSTAT.6

sfr SPCTL = 0x85; //SPI control register
#define SSIG 0x80 //SPCTL.7

#define SPEN 0x40 //SPCTL.6

#define DORD 0x20 //SPCTL.5

#define MSTR 0x10 //SPCTL.4

#define CPOL 0x08 //SPCTL.3

#define CPHA 0x04 //SPCTL.2

#define SPDHH 0x00 //CPU_CLK/4

#define SPDH 0x01 /ICPU_CLK/16

#define SPDL 0x02 //ICPU_CLK/64

#define SPDLL 0x03 //ICPU_CLK/128

sfr SPDAT = 0x86; //SPI data register
sbit SPISS = P173; //SPI slave select, connect to slave' SS(P1.4) pin
void InitUart();

void InitSPI();

void SendUart(BYTE dat); //send data to PC

BYTE  RecvUart(); /Ireceive data from PC
BYTE SPISwap(BYTE dat); //swap SPI data between master
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T

void main()

{
InitUart(); //initial UART
InitSPI(); //initial SPI
while (1)
{
if (RI)
{
SPCTL = SPEN | MSTR; //set as master
SendUart(SPISwap(RecvUart()));
SPCTL = SPEN; //reset as slave
H
if (SPSTAT & SPIF)
{
SPSTAT = SPIF | WCOL; //clear SPI status
SPDAT = SPDAT; //mov data from receive buffer to send buffer
H
H
H

T

void InitUart()
{
SCON = 0x5a; //set UART mode as 8-bit variable baudrate
TMOD = 0x20; /timer1 as 8-bit auto reload mode
AUXR = 0x40; //timer]l work at 1T mode
TH1 =TL1 =BAUD; //115200 bps
TR1=1;
}

T

void InitSPI()

{
SPDAT = 0; //initial SPI data
SPSTAT = SPIF | WCOL; //clear SPI status
SPCTL = SPEN; //slave mode

¥
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e

void SendUart(BYTE dat)
{
while (!TI);
TI=0;
SBUF = dat;

}

T

BYTE RecvUart()

{
while ('RI);
RI=0;
return SBUF;

}

T

BYTE SPISwap(BYTE dat)

{
SPISS =0;
SPDAT = dat;
while (!(SPSTAT & SPIF));
SPSTAT = SPIF | WCOL;
SPISS=1;
return SPDAT;

//wait pre-data sent
//clear TI flag
//send current data

//wait receive complete
//clear RI flag
//return receive data

//pull low slave SS
//trigger SPI send

/Iwait send complete
//clear SPI status

//push high slave SS
//return received SPI data
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2. SLIRIERF

/* */
/¥ - BRSTC 1T R A B L SPIDIRE G LN EM RS, &Hifi )50 ---*/
P QR AR rh A A SR 5] AR Y */
T et T T GOl 123 4 S——— )
/* */
AUXR DATA 08EH ;Auxiliary register
SPSTAT DATA  084H ;SPI status register
SPIF EQU 080H ;SPSTAT.7
WCOL EQU 040H ;SPSTAT.6
SPCTL DATA  085H ;SPI control register
SSIG  EQU 080H ;SPCTL.7
SPEN  EQU 040H ;SPCTL.6
DORD EQU 020H ;SPCTL.5
MSTR EQU 010H ;SPCTL.4
CPOL EQU 008H ;SPCTL.3
CPHA EQU 004H ;SPCTL.2
SPDHH EQU 000H ;CPU_CLK/4
SPDH EQU 001H ;CPU_CLK/16
SPDL  EQU 002H ;CPU_CLK/64
SPDLL EQU 003H ;CPU_CLK/128
SPDAT DATA  086H ;SPI data register
SPISS  BIT P1.3 ;SPI slave select, connect to slave' SS(P1.4) pin
ST
ORG 0000H
LIMP  RESET
ORG 0100H
RESET:

MAIN:

LCALL INIT UART
LCALL INIT SPI

B

RI,

MASTER MODE

;initial UART
;initial SPI
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SLAVE_MODE:
MOV
INB
MOV
MOV
SIMP

MASTER _MODE:
MOV
LCALL
LCALL
LCALL
MOV
SIMP

ST T

INIT_UART:

MOV
MOV
MOV
MOV
MOV
SETB
RET

ST T

INIT SPI:
MOV
MOV
MOV
RET

ST T

SEND UART:
JNB
CLR
MOV
RET

A, SPSTAT

ACC.7, MAIN

SPSTAT, #SPIF | WCOL ;clear SPI status

SPDAT, SPDAT ;return received SPI data
MAIN

SPCTL, #SPEN |MSTR ;set as master
RECV_UART ;receive UART data from PC
SPI SWAP ;send it to slave, in the meantime, receive SPI data from slave
SEND UART ;send SPI data to PC

SPCTL, #SPEN ; ;reset as slave

MAIN

SCON, #5AH ;set UART mode as 8-bit variable baudrate
TMOD, #20H stimerl as 8-bit auto reload mode

AUXR, #40H stimerl work at 1T mode

TL1, #0FBH ;115200 bps(256 - 18432000 / 32/ 115200)
THI, #0FBH

TR1

SPDAT, #0 ;initial SPI data
SPSTAT, #SPIF | WCOL ;clear SPI status
SPCTL, #SPEN ;slave mode

TI, $ ;wait pre-data sent

TI ;clear TI flag

SBUF, A ;send current data

371



STC12C5620AD £ 41| 1 HLIEFS

ST

RECV_UART:

JNB
CLR
MOV
RET
RET

Rl $
RI
A, SBUF

ST

SPI_SWAP:

WAIT:

CLR
MOV

MOV
INB
MOV
SETB
MOV
RET

SPISS
SPDAT, A

A, SPSTAT
ACC.7, WAIT
SPSTAT, #SPIF | WCOL
SPISS

A, SPDAT

ST

END

;wait receive complete
;clear RI flag
;return receive data

;pull low slave SS
strigger SPI send

;wait send complete
;clear SPI status

;push high slave SS
;return received SPI data
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1SP_DATA | [SP/IAP Flash Data |- oy 1111 1111B

- Register
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dress High
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- mand Register
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mand Trigger
ISP CONTR ISP/lgzzgith?trol ETH ISPEN [ SWBS [SWRST|CMD FAIL| - [WT2] WTI1 | WT0 0000 1000B
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1. ISP/IAPHEFH 222 ISP_DATA

ISP_DATA : ISP/IAP#:AE N & 48 77 A7 4% o
ISP/IAP MFlashiz th (A BCZE ML AL, ) Flash’S (1) 5005 75 C7E stk b

2. ISP/IAPH#E11E 2577 32 1SP_ ADDRHAISP_ADDRL

ISP_ADDRH : ISP/IAP #AE I (bl 25 47 #5851 )\ BL . X B A7 s Bk NE3H, 547 5 {H N00H.
ISP_ADDRL : ISP/IAP #AE i [k 25 A7 281K )\ 7« Z A A7 Al AB4H, & 07 )5 {5 H00H.

3. ISP/IAP# & F F 85 ISP_CMD
ISP/IAPi 4 27 /7 25 ISP._ CMDE 1 T -
SFR name | Address | bit B7 B6 BS5 B4 B3 B2 B1 BO
[AP_CMD ESH |name - - - - - - MS1 MSO0

MSL | MSO |4 / #fE Bk

0 0 |Standby FFHLEE, TCISPHEEAE
0 1| IWH I AR X % Data Flash/EEPROM [X. 7 HEAT 515 13¢
1 0 | AW PRI FE 7 X 6] Data Flash/EEPROMIX ” #E4T 71 g F

1 1| WA IR FEF X 6 Data Flash/EEPROM X HEAT Ji X $F4%:

FEFEE A P SRR I, A AT LS B3R lash X (EEPROM) AT 75 158/ 735 g/ i [X 422
[, STC12C5612AD/STC12LE5612AD/STC12C5628 AD/STC12LES5628AD/STC12C5630AD/
STCI2LES630ADZ 41, X JIANL S EN HFE P XAESN R X .

4. ISP/IA s 2l & F 7728 1SP_TRIG
ISP_TRIG: ISP/IAP A (¥ A fil ) 27 4745 -
FEISPEN(ISP_CONTR.7) =1 B}, XFISP_TRIG5&5 A46h, 15 AB9h, ISP/IAPHr & A 234 34

ISP/IAP#:AE 58 il » ISPHuIE & )\ 1L 75 /7 5 ISP._ ADDRH. ISPHubEAE J\ {7 %7 77 #$ISP_ ADDRL
ISP & Z7 17 A ISP_CMD I N AL o 4 R4 N R EEX N — ANk i B 3 1T ISP/IA PR AE,
T F 3k 1z bk (1 = 8 AL A8 AL 43 1) 5 NISP_ADDRHFIISP_ADDRLZF 745 «

FFRISP/IAPEEAERS, #EXTISP_TRIGY: S5 N46H, F'5 ANBY9H, ISP/IAPM A4 &ERL.
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5. ISP/IAP# £ & 285 ISP_CONTR

ISP/IAP#% | 27 47 #8 ISP CONTRAZ 41 T -

SFR name

Address | bit

B7 B6

BS B4

B3 B2 B1 BO

ISP CONTR

E7H name

ISPEN | SWBS

SWRST

CMD_FAIL | -

WT2 WT2 WTO

ISPEN: ISP/IAPIIRE R . 0: 25 1FIAP/ISPEL/ S /#EfData Flash/ EEPROM

1: FUYFIAP/ISP1L/ S /#FxData Flash/EEPROM

SWBS: A FEM P N T X G 51(6%£0), E2EMRFEISPHERFXESNGED.
P ESWRSTELFE & A4 v LASZ I

SWRST: 0: A#EAE; 1:

PR RGN, B AR AL

CMD FAIL: W15i% TISP/IAPHE4, JFXISP TRIGIX46h/BOhfiti /& 2, WA 1, 5 s %,
TEH R AR F X (APIX) B A A7 M SRR 7 X (APIX) FHUGHATRE T
MOV ISP CONTR, #00100000B ;SWBS = 0(%&#EAPIX), SWRST = 1(#E A7)
TEF P N RE R X (APIX) A AL I M RS ISP IS 52 7 X I AT FE 7P
MOV ISP CONTR, #01100000B ;SWBS = 1(%&#EISPIX), SWRST = 1 (% Ef7)
TE R ISP EFE T XA R AL H M S HFRF X (AP [X) FFEHATIE T
MOV ISP CONTR, #00100000B ;SWBS = 0(&#EAP [X), SWRST = 1(#Ef7)
TE RSP FE T XA R AL H M R AR ISP LT X UG HATRE T

MOV ISP CONTR, #01100000B ;SWBS = 1(%&#EISPIX), SWRST = 1 (% Ef7)

B S 1] |CPUSEfFI [H] (2 /DANCPU T AER 2 )
w2 lwr1 o Read/iz  |Program/ZmfE Se)c%c%”;l[;;se Recommenfi,ed Systqm Clock
CRNEED! (=55us) (:21;;‘53‘ PREERF S HOG B HERE R Goh]
1 1| 1 |24 ik |55 % 21012/ 4 < IMHz
1 1| 0 |2NEF8h  |1104ME B 42024 %f | < 2MHz
1 0 1 [27BEf%f 1654 B8 630367 < 3MHz
1 0 0 [27E%F 3304 % 126072/ M %F | < 6MHz
0 1| 1 [24Wer 66044 25214441 8F | < 12MHz
0 1] 0 |2BF8F |[1100EF8F  |420240N B8P | < 20MHz
0 0| 1 |25 13207 04k (5042884 | < 24MHz
0 0 O [27E%F 1760/ NIT%F  [672384MAF%f | < 30MHz

6. TIEBEZIRFIET, R TZEFHITEEPROM/IAPIRIE

PCONZF A7 € X R -
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
PCON 87H name | SMOD | SMODO | LVDF | POF GF1 GFO PD IDL

LVDF: R E A MAR EAL, 24 LAE R Vel TAR BRI T RN, 240281 AL BRAE0
AR G N R A I AR R R Ve e ARy, ANEL3E{EEPROM/ TAPERAE .

375



STC12C5620AD £ 41| 1 HLIEFS

12.2 STC12C5620AD #5582 FHlEEPROMZS [8) K /s & ik

STC12C5620AD Z 51 ¥ Fr HL A & 7] i Data Flash(EEPROM) bk (572 ¢ 43 8] /& 2 FF 1K) -
IR LR AR 7 DX AT TAP S 2508 / BB b IX (R B, WIRZE B 24 e ML 2, AR EEHAT T —
f)o FEFAER R TIX (APIX) B, A AT L% Data Flash(EEPROM)iZEATIAP/ISPHEAF o

STC12C5612AD/STC12LE5612AD/STC12C5628 AD/STC12LE5628 AD/STC12C5630AD/ST-
C12LE5630AD%S Y S Fr4h, X JUANEY -5 W72 B FH AR PP X AR TR FH AR 7

STC12C5620AD £ 51| B Fr WL N Z8EEPROM: 78— W4 %
STC12LE5620AD £ 1) ¥ - WL 4 S EEPROM % 7 — 5 2%
5 EEPROM 540 | 53 X 4 | 246 5 X 6 bl | 45 900 (X A R ik
STC12C5604AD/
STC12LE5604AD 4K 8 0000h OFFFh
STC12C5608AD/
STC12LE5608AD 4K 8 0000h OFFFh
STC12C5616AD/
STC12LE5616AD 4K 8 0000h OFFFh
STC12C5620AD/
STC12LE5620AD 4K 8 0000h OFFFh
PLR RA05K, AIER PR F X BB SFEF, B Flash2 (7)) il {EEEPROMZ L
STC12C5612AD/
STCI12LE5612AD - 24 0000h 2FFFh
STC12C5628AD/
STC12LE5628AD - 56 0000h 6FFFh
STC12C5630AD/
STC12LE5630AD - 60 0000h 77FFh

STC12C5620AD R 51 B F LA P ESEEPROM b L
STCI12LE5620AD Z 51 #. i ALIK P #BEEPROMh i %
F—RIX EoBEX | BEEX | EUEKX
e | gk | ke | gk | e | ook | rean | gk R X 512577, JE8 A IX
i1 1 < L o 22 02 <3 21 R o - L
0000h | 1FFh | 200h | 3FFh [ 400h | SFFh | 600h | 7FFh %éggg%ﬁgfﬁﬁﬂﬁﬁffgﬁg g;ﬁg
-~ py 2 B RV R X, AN A A
FRARK | BARK | BOEK | BVEE | gn e yaker SEEPRON o TR

i | S | ek Sl | el | SR LRI | SR e i, LA R OB R
st | ot | st | Ssi | Sht | st | e | s | SRS

800h | 9FFh | AOOh | BFFh | COOh | DFFh | EOOh | FFFh
EAA S

STC12C5624AD, STCI2LE5624AD, STCI12C5620AD, STCI12LE5620AD, STC12C5616AD,
STCI12LES616AD, STC12C5608AD, STCI12LES608AD, STC12C5604AD, STC12LE5604AD,
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12.3 IAPXZEEPROM:C 4R &1

 FHDATATEFEEQURS T3 57 4865 7k 1l 25 17 B M S5 4 055 28/ 4 2
ISP DATA DATA OE2h; 5§ ISP_DATA EQU  OE2h

ISP ADDRH DATA  OE3h; = ISP ADDRH EQU  OE3h
ISP _ADDRL DATA  OE4h; =i ISP ADDRL EQU  OB4h
ISP _CMD DATA  OE5h; & ISP _CMD EQU  OB5h
ISP TRIG DATA  OE6h; = ISP TRIG EQU  OE6h
ISP _CONTR DATA  OE7h; =i ISP _CONTR EQU  OE7h
7€ SLISP/TAP i % S S5 IS []
ISP IAP BYTE READ QU 1 s )
ISP_IAP BYTE PROGRAM EQU 2 JE R, AT T 2SS, OFFh
ISP IAP SECTOR ERASE EQU 3 DR PR, B AT R, B RIX
WAIT TIME EQU 0 VB S ARIN E], 30MHZ BA TR0, 24MBA R 1,
;20MHz LA F2, 12MBL R 3, 6MLL R4, 3MEA 5, 2MEL 6, IMEA R,
FAT
MOV ISP ADDRH, #BYTE ADDR HIGH S IE Mk Hb - 7 55 0l A )
MOV ISP ADDRL, #BYTE ADDR_LOW s IEHBE R 7 75 R bk
MOV~ ISP_CONTR, HWALT TIME s B SR I [A) o 755 ) 7T L ik — 41,
ORL ISP_CONTR, #10000000B : SUVFISP/TAPHEAE FHHRE—KHE T
MOV ISP CMD, #ISP_IAP_BYTE READ
VIR AT A, AT AT RN, AHE A Mm-S
MOV ISP TRIG, #46h ;25i%46h, FHIEBOhEI TSP/ TAPl L 217 4%, BRRHR 7 itk
MOV ISP TRIG, #0B9h ;1% 58BOhJi, TSP/ TAPr 437 Bl 4l ik /% 2 5
;CPUSEARF IAPENAE B UG, A AR EAHATREF?
NOP B SE B TSP DATAZ /748 J5 , CPUSKEHATRE T
MOV A, ISP _DATA SR R Ik A Ace
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VBT, AR TZaeHEme

MOV
MOV
; MOV
; MOV
; MOV

T HGREE, % ONFFR/ S

MOV

MOV
MOV
MOV
ORL

MOV
MOV
MOV

ISP_CONTR,
ISP_CMD,
ISP_TRIG,
ISP_ADDRH,
ISP_ADDRL,

ISP_DATA,

ISP_ADDRH,
ISP_ADDRL,
ISP_CONTR,
ISP_CONTR,

ISP _CMD,
ISP_TRIG,
ISP_TRIG,

#00000000B ;4% 1L TSP/ TAPHEAE

£00000000B : ZBRISP/TAPAT 4

#00000000B ;B 1IETSP/TAPiy A i i &

#0FFh ; 1% Hh B 7 7 B T NFRH, 48 A HEEEPROMIX.
#0FFh IR HEAIC TS R T NFFH, By kiR B A

XSGR, 5 MAT, Z ST e X ER

#ONE DATA IEF T YR FE A B TSP_DATA,
- BRSO A T s
#BYTE ADDR HIGH S IE M hE H hE 55 i AR
#BYTE ADDR LOW IR Y A EHTE b
WAIT TIME B B N ] B ) AT £
‘ } —&), IFHH
#10000000B P SUVFISP/IAPERAE — st —viemiy T
#ISP TIAP BYTE PROGRAM PSSR TE Y i

#46h  ;45iE46h, FLIEBOhEI ISP/ TAPH A Zi (558, &Ik ER At
#0BO9h  ;i%5EB9OhJE, ISP/IAPr4 7B fit & #25h

; CPUSERF TAPENIE SE i, A S RS ATRE .

NOP

DT RAE I G, CPUSkSHATRE

U, R T2aeFEme

MOV
MOV
; MOV
; MOV
; MOV

ISP_CONTR,
ISP_CMD,
ISP_TRIG,
ISP_ADDRH,
ISP_ADDRL,

#00000000B ;2% 11 TSP/ TAPEEAE

#00000000B ; KZBRISP/TAPAT 4

#00000000B ;B 1L TSP/ TAP iy A fih 2

HOFFh ik i 5 B0 PR, ; 48 I EEEPROMIX, B 1F iR 481

#OFFh ;32 HihE {57715 81 70 N FFH, 38 [ EEEPROMIX., B 11 iR e /E
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R XHERER, A TR, KA R XIERR, 512577/ B X, A XT38 B 75

D URSR BRI B XREAT SRR, S AR T EARE, MR e 2 8 /AL
s BB EORAMAR ORAT FRAG 2 b X B, 85 R R B (R 5 [l iz B (X, i AR g X
R 7 AR T, R AR R R R

; J DX AR — AN 1 AR A R 1% XA, JE 75 5K HH i,

MOV
MOV

MOV

ORL

MOV

MOV

MOV

ISP_ADDRH,
ISP _ADDRL,

ISP_CONTR,

ISP_CONTR,

ISP_CMD,

ISP_TRIG,

ISP_TRIG,

#SECTOR FIRST BYTE ADDR HIGH ;3% 5 [X it th ik v 77T
#SECTOR FIRST BYTE ADDR LOW ;3% 5 [X i o Hh A 771
; M hE 75 B ORI A T EE i ki

#WAIT TIME B AR I ) MW A) A Bl A
) N
#10000000B S FRYFISP/TAP Egggggégggg%

#ISP_IAP SECTOR ERASE
I B XA B 4, i AN T R, AT E T IE L

#46h
2% A6h, FEEBONE TSP/ TAPA & 25 47 5%, FF IR ER F it
#0B9h £5EB9NJGE, ISP/IAP 47 R #k il & A )

[ CPUSSAFIAPN (ST U, A 4k AT R )y

NOP

R XIS, CPUZKEL AT IR

DL FEA IR, R T R a % ETE

MOV
MOV
; MOV
; MOV
; MOV

ISP _CONTR,
ISP_CMD,

ISP TRIG,
ISP ADDRI,
ISP _ADDRL,

#00000000B 281 1SP/ TAPHRAE

#00000000B ; ZSBRISP/TAPHT 4

#00000000B ;7 11 1SP/ TAP iy 415 fih %%

#0FFh s JEHHE S A 0 NFFH, 8 [ JEEEPROMIX
#0FFh & B 715 BT A FFH, B 1k iR AR
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NEH: (STCHL A ML Data Flash *4EEPROMIJ S8 FH)
INEEARM S ———F L, TR, HXESGR

TR fF 17 R L7 BLY07, R €07 B “07 o anRFETRFFH, 4 A Hik
Ty igte. MRIZTFHARFFH, WAGKBENEXER, EHARE “BXER” 470K
“0” /Ey\j “1)’ .

B DXHRRR: AT R IXHRRR 7 ATHER <07 HERN “17 .

NS

1. 8] — RAG S B e R — B3 X, A A2 R — R4S S50 s TS 53 A s X, ik AN A0 HE AR
.

2. MR —AN X R — A7, 052 2IF [EEPROM, STCEA B HLiData Flash bbb EEPROMEL
PIRZ, B—ANFH/RwE AT M 244 /55uS,

3. WIRAE— M XA T KBRS, XA R E B SO P A s i,
FAMIA T ZAE SN BRI E HESTCE A HLIIRAMA, SRS BRI B X, PR EEOR B
HEE AT RS AR T BT B EZE X T (REF T Ewe, TEETHERL) . X
IS A s XA P ) 75 R Aot (0 85 (58 (A 7 138 HH — DR s R B i)

1] AR )
1: IAPRA5ERE, MhEREBSES) “m1” 5 “p1” ?
%

. A

EA6 B K 5, T IR IAPHY 212 1518 75 B 46 FIBOfih % 2

: IEér #%E‘O

oy W
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12.4 EEPROMNIRIEF

1. CIEF%:

;STC12C5620AD % 51| . J1 HLEEPROM/IAP Ty g A% Fr i
/* */
/¥ - FZRSTC 1T #5117l EEPROM/IAPT)fg */
e 2 Y S e e ) DT — *
M TEERE R BOCE R E B A T STCRI BB AR - - */

/% */
#include "reg51.h"

#include "intrins.h"

typedef unsigned char BYTE;

typedef unsigned int WORD;

/*Declare SFR associated with the IAP */

sfr IAP_DATA = OxE2; //Flash data register

sfr IAP_ADDRH = OxE3; //Flash address HIGH
sfr IAP_ADDRL = OxE4; //Flash address LOW

sfr IAP_CMD = OxES; //Flash command register
sfr IAP_TRIG = OxE6; //Flash command trigger
sfr IAP_CONTR = O0xE7; //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 IAP. CONTR*/

//#define ENABLE_IAP 0x80 //if SYSCLK<30MHz
//#define ENABLE_IAP 0x81 //if SYSCLK<24MHz
#define ENABLE_IAP 0x82 //if SYSCLK<20MHz
//#define ENABLE_IAP 0x83 //if SYSCLK<12MHz
//#define ENABLE_IAP 0x84 //if SYSCLK<6MHz
//#define ENABLE_IAP 0x85 //if SYSCLK<3MHz
//#define ENABLE_IAP 0x86 //if SYSCLK<2MHz
//#define ENABLE_IAP 0x87 //if SYSCLK<IMHz

//Start address for STC12C5620AD series EEPROM
#define TAP_ADDRESS 0x0400

void Delay(BYTE n);
void lapldle();
BYTE IapReadByte(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; //If error, break
}
P1 = Oxfc; //1111,1100 Erase successful
Delay(10); //Delay
for (i=0; i<512; i++) //Program 512 bytes data into data flash
{
lapProgramByte(IAP_ ADDRESS+i, (BYTE)i);
}
P1 = 0xf8; //1111,1000 Program successful
Delay(10); //Delay
for (i=0; i<512; i++) //Verify 512 bytes data
{
if (lapReadByte(IAP_ ADDRESS+) != (BYTE)i)
goto Error; //If error, break
}
P1 = 0x{0; //1111,0000 Verify successful
while (1);
Error:
P1 &= 0x7f; //0xxx,xxxx [AP operation fail
while (1);
}
/*
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()

{
TIAP_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;

TIAP_CONTR = ENABLE_IAP;
IAP_CMD = CMD_READ;
IAP_ADDRL = addr;
IAP_ADDRH = addr >> §;
IAP_TRIG = 0x46;

TIAP_TRIG = 0xb9;

_nop_();
dat=IAP 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 command]1 (0x46)

//Send trigger command2 (0xb9)

//MCU will hold here until ISP/IAP/EEPROM
//operation complete

//Read ISP/IAP/EEPROM data

//Close ISP/IAP/EEPROM function

//Return Flash data
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void IapProgramByte(WORD addr, BYTE dat)
{
IAP_CONTR = ENABLE IAP;
IAP_ CMD =CMD PROGRAM,;
IAP_ADDRL = addr;
IAP_ADDRH = addr >> 8;
IAP_DATA = dat;
IAP_TRIG = 0x46;
IAP_TRIG = 0xb9;

_nop_();

Iapldle();
}

/*
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 = 0x46;

IAP TRIG = 0xb9;

_nop_();

Iapldle();

//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 (0x46)

//Send trigger command2 (0xb9)

//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 (0x46)

//Send trigger command?2 (0xb9)

//MCU will hold here until ISP/IAP/EEPROM
//operation complete
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2. 7[2&*51?'.— :
:STC12C5620AD Z 71|28 i HLEEPROM/IAP Ty MR AR 5 I8

/* */
/% - {H7RSTC 1T & %15 A §l. EEPROM/IAPT)fE */
BT S T LT e LTIV ) 1 — ¥
OF R S T RN G017 Y 2 — J

/* */

/*Declare SFRs associated with the IAP */

IAP_DATA EQU 0E2H ;Flash data register
IAP_ADDRH EQU 0E3H :Flash address HIGH
IAP_ADDRL EQU 0E4H :Flash address LOW
IAP_CMD EQU OESH ;Flash command register
IAP_TRIG EQU OE6H ;Flash command trigger
IAP_CONTR EQU OE7H ;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 [JAP_ 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<IMHz

;//Start address for STC12C5620AD series EEPROM
IAP_ADDRESS EQU 0000H

>

ORG 0000H
LIMP  MAIN
ORG 0100H
MAIN:
MOV  Pl, #0FEH ;1111,1110 System Reset OK
LCALL DELAY ;Delay
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s

MOV  DPTR, #IAP_ADDRESS ;Set ISP/IAP/EEPROM address
LCALL IAP ERASE ;Erase current sector
MOV  DPTR, #IAP_ADDRESS ;Set ISP/IAP/EEPROM address
MOV RO, #0 ;Set counter (512)
MOV  RI, #2
CHECKI: ;Check whether all sector data is FF
LCALL IAP READ ;Read Flash
CINE A, #0FFH, ERROR ;If error, break
INC DPTR ;Inc Flash address
DINZ RO, CHECK1 ;Check next
DINZ RI, CHECK1 ;Check next
MOV  Pl, #0FCH ;1111,1100 Erase successful
LCALL DELAY ;Delay
MOV  DPTR, #IAP_ADDRESS ;Set ISP/IAP/EEPROM address
MOV RO, #0 ;Set counter (512)
MOV  RI, #2
MOV  R2, #0 ;Initial test data
NEXT: ;Program 512 bytes data into data flash
MOV A, R2 ;Ready AP data
LCALL IAP PROGRAM ;Program flash
INC DPTR ;Inc Flash address
INC R2 ;Modify test data
DINZ RO, NEXT ;Program next
DINZ RI, NEXT ;Program next
MOV  Pl, #0F8H ;1111,1000 Program successful
LCALL DELAY ;Delay
MOV  DPTR, #IAP_ADDRESS ;Set ISP/IAP/EEPROM address
MOV RO, #0 ;Set counter (512)
MOV  RI, #2
MOV  R2, #0
CHECK2: ;Verity 512 bytes data
LCALL IAP READ ;Read Flash
CINE A, 2, ERROR ;If error, break
INC DPTR ;Inc Flash address
INC R2 ;Modify verify data
DINZ RO, CHECK2 ;Check next
DINZ RI, CHECK2 ;Check next
MOV  Pl, #0FOH ;1111,0000 Verify successful
SIMP  §
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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, #46H ;Send trigger command1 (0x46)
MOV AP TRIG, #0B9H ;Send trigger command?2 (0xb9)
NOP ;MCU will hold here until ISP/IAP/EEPROM operation complete
MOV A, IAP_DATA ;Read ISP/IAP/EEPROM data
LCALL IAP IDLE ;Close ISP/IAP/EEPROM function
RET
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i*

;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

i

*/

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 [AP TRIG,#46H
MOV IAP TRIG,#0B9H

NOP
LCALL
RET

END

IAP IDLE

#ENABLE IAP ;Open IAP 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

#46H ;Send trigger command]1 (0x46)

#0B9H ;Send trigger command2 (0xb9)

;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
;Send trigger command1 (0x46)
;Send trigger command2 (0xb9)
;MCU will hold here until ISP/IAP/EEPROM operation complete
;Close ISP/TAP/EEPROM function
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13.3 BEX TEUERIER (SEHAMFETE)

Jx */
/* — JH/RSTC 1T RHNF ML FIFH AR SEI E 2 ST #mmmm - */
P B B P BE S 5§13 JHERLIY s —ooeeemmmeerreeene */
/% WEERE 7 AR B A 1 STCHY AR AR ST —--mm - */

J */

#include <reg51.h>
#include <instrins.h>

sfr IAP_CONTR = 0xc7,
sbit MCU_Start_Led = P1"7;

#define Self Define ISP _Download Command 0x22

#define RELOAD COUNT 0xfb //18.432MHz,12T,SMOD=0,9600bps
//#define RELOAD COUNT 0xf6 //18.432MHz,12T,SMOD=0,4800bps
//#define RELOAD COUNT Oxec //18.432MHz,12T,SMOD=0,2400bps
//#define RELOAD COUNT 0xd8 //18.432MHz,12T,SMOD=0,1200bps

void serial_port_initial(void);

void send UART(unsigned char);
void UART Interrupt Receive(void);
void soft_reset_to ISP_Monitor(void);
void delay(void);

void display MCU_Start Led(void);

void main(void)

{
unsigned char i =0;
serial_port_initial(); //Initial UART
display MCU_Start_Led(); //Turn on the work LED
send UART(0x34); //Send UART test data
send UART(0xa7); // Send UART test data
while (1);

}
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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 (!'TI); //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
}
if (TT)
{
TI=0;
}
}
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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MRA: 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.

ASMS51 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, ASMSI1 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 ASMS51), but the program may not
be executed. Since the host system's CPU chip is not an 8051, it does not understand the binary instruction in the
object file. Execution on the host computer requires either hardware emulation or software simulation of the tar-
get CPU. A third possibility is to download the object program to an 8051-based target system for execution.

ASMS51 is invoked from the system prompt by

ASMS1 source_file [assembler controls]

The source file is assembled and any assembler controls specified take effect. The assembler receives a source
file as input (e.g., PROGRAM.SRC) and generates an object file (PROGRAM.OBJ) and listing file (PROGRAM.
LST) as output. This is illustrated in Figure 1.

Since most assemblers scan the source program twice in performing the translation to machine language,
they are described as two-pass assemblers. The assembler uses a location counter as the address of instructions
and the values for labels. The action of each pass is described below.

PROGRAM.OB]J
PROGRAM.SRC
Legend PROGRAM.LST
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,
digit, "?", or " "; and can contain up to 31 characters. Symbols may use upper- or lowercase characters, but they
are treated the same. Reserved words (mnemonics, operators, predefined symbols, and directives) may not be
used.
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Mnemonic Field

Intruction mnemonics or assembler directives go into mnemonic field, which follows the label field. Examples of
instruction mnemonics are ADD, MOV, DIV, or INC. Examples of assembler directives are ORG, EQU, or DB.

Operand Field

The operand field follows the mnemonic field. This field contains the address or data used by the instruction. A
label may be used to represent the address of the data, or a symbol may be used to represent a data constant. The
possibilities for the operand field are largely dependent on the operation. Some operations have no operand (e.g.,
the RET instruction), while others allow for multiple operands separated by commas. Indeed, the possibilties for
the operand field are numberous, and we shall elaborate on these at length. But first, the comment field.

Comment Field

Remarks to clarify the program go into comment field at the end of each line. Comments must begin with a semi-
colon (;). Each lines may be comment lines by beginning them with a semicolon. Subroutines and large sections
of a program generally begin with a comment block—serveral lines of comments that explain the general proper-
ties of the section of software that follows.

Special Assembler Symbols

Special assembler symbols are used for the register-specific addressing modes. These include A, RO through R7,
DPTR, PC, C and AB. In addition, a dollar sign ($) can be used to refer to the current value of the location coun-
ter. Some examples follow.

SETB C
INC DPTR
INB 11,8

The last instruction above makes effective use of ASM51's location counter to avoid using a label. It could also be
written as
HERE: JNB TI, HERE

Indirect Address

For certain instructions, the operand field may specify a register that contains the address of the data. The com-
mercial "at" sign (@) indicates address indirection and may only be used with RO, R1, the DPTR, or the PC, de-
pending on the instruction. For example,

ADD A, @RO

MOVC A, @A+PC

The first instruction above retrieves a byte of data from internal RAM at the address specified in RO. The second
instruction retrieves a byte of data from external code memory at the address formed by adding the contents of the
accumulator to the program counter. Note that the value of the program counter, when the add takes place, is the
address of the instruction following MOVC. For both instruction above, the value retrieved is placed into the ac-
cumulator.

Immediate Data

Instructions using immediate addressing provide data in the operand field that become part of the instruction. Im-
mediate data are preceded with a pound sign (#). For example,
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CONSTANT EQU 100
MOV A, #OFEH
ORL  40H, #CONSTANT

All immediate data operations (except MOV DPTR,#data) require eight bits of data. The immediate data are
evaluated as a 16-bit constant, and then the low-byte is used. All bits in the high-byte must be the same (00H or
FFH) or the error message "value will not fit in a byte" is generated. For example, the following instructions are
syntactically correct:

MOV A, #OFFOOH

MOV A, #00FFH

But the following two instructions generate error messages:
MOV A, #OFEOOH
MOV A, #01FFH

If signed decimal notation is used, constants from -256 to +255 may also be used. For example, the follow-
ing two instructions are equivalent (and syntactically correct):
MOV A, #-256
MOV A, #0FFOOH

Both instructions above put 00H into accumulator A.

Data Address

Many instructions access memory locations using direct addressing and require an on-chip data memory address
(00H to 7FH) or an SFR address (80H to OFFH) in the operand field. Predefined symbols may be used for the
SFR addresses. For example,

MOV A, 45H
MOV A, SBUF ;SAME AS MOV A, 99H
Bit Address

One of the most powerful features of the 8051 is the ability to access individual bits without the need for masking
operations on bytes. Instructions accessing bit-addressable locations must provide a bit address in internal data
memory (00h to 7FH) or a bit address in the SFRs (80H to OFFH).

There are three ways to specify a bit address in an instruction: (a) explicitly by giving the address, (b) using
the dot operator between the byte address and the bit position, and (c¢) using a predefined assembler symbol. Some
examples follow.

SETB OE7H ;EXPLICIT BIT ADDRESS
SETB ACC.7 ;DOT OPERATOR (SAME AS ABOVE)
JNB TI, $ ;"TI" IS A PRE-DEFINED SYMBOL
JNB  99H, $ :(SAME AS ABOVE)

Code Address

A code address is used in the operand field for jump instructions, including relative jumps (SJMP and conditional
jumps), absolute jumps and calls (ACALL, AJMP), and long jumps and calls (LJMP, LCALL).
The code address is usually given in the form of a label.

ASMS51 will determine the correct code address and insert into the instruction the correct 8-bit signed offset,
11-bit page address, or 16-bit long address, as appropriate.
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Generic Jumps and Calls

ASMS51 allows programmers to use a generic JMP or CALL mnemonic. "JMP" can be used instead of SIMP,
AJMP or LIMP; and "CALL" can be used instead of ACALL or LCALL. The assembler converts the generic
mnemonic to a "real" instruction following a few simple rules. The generic mnemonic converts to the short form
(for JMP only) if no forward references are used and the jump destination is within -128 locations, or to the ab-
solute form if no forward references are used and the instruction following the JMP or CALL instruction is in the
same 2K block as the destination instruction. If short or absolute forms cannot be used, the conversion is to the
long form.

The conversion is not necessarily the best programming choice. For example, if branching ahead a few in-
strucions, the generic JMP will always convert to LIMP even though an SIMP is probably better. Consider the
following assembled instructions sequence using three generic jumps.

LOC OBJ LINE  SOURCE

1234 1 ORG 1234H
1234 04 2 START: INC A
1235 80FD 3 IMP START ;ASSEMBLES AS 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 ASM51. An overview of the rules for evaluateing expressions follows.
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Number Bases

The base for numeric constants is indicated in the usual way for Intel microprocessors. Constants must be fol-
lowed with "B" for binary, "O" or "Q" for octal, "D" or nothing for decimal, or "H" for hexadecimal. For example,
the following instructions are the same:

MOV A, #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#5 NE 4

MOV A#'X' LT 'Z

MOV A#'X >='X'

MOV  A#$>0

MOV  A#100 GE 50
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So, the assembled instructions are equal to
MOV A, #0FFH

Even though expressions evaluate to 16-bit results (i.e., OFFFFH), in the examples above only the low-order eight
bits are used, since the instruction is a move byte operation. The result is not considered too big in this case, be-
cause as signed numbers the 16-bit value FFFFH and the 8-bit value FFH are the same (-1).

Expression Examples
The following are examples of expressions and the values that result:

Expression Result
'B'-'A' 0001H
8/3 0002H
155 MOD 2 0001H
4%*4 0010H
8 AND 7 0000H
NOT 1 FFFEH
'A' SHL 8 4100H
LOW 65535 00FFH
@B+1)*2 0012H
SEQ4 0000H
'A' LT 'B' FFFFH
3 <=3 FFFFHss

A practical example that illustrates a common operation for timer initialization follows: Put -500 into Timer 1 reg-
isters TH1 and TL1. In using the HIGH and LOW operators, a good approach is
VALUE EQU -500
MOV  THI1,#HIGH VALUE
MOV  TLI1,#LOW VALUE
The assembler converts -500 to the corresponding 16-bit value (FEOCH); then the HIGH and LOW operators ex-
tract the high (FEH) and low (OCH) bytes. as appropriate for each MOV instruction.

Operator Precedence

The precedence of expression operators from highest to lowest is
0
HIGH LOW
* / MOD SHL SHR
+-
EQ NE LT LE GT GE = <> < <= > >=
NOT
AND
OR XOR

When operators of the same precedence are used, they are evaluated left to right.

Examples:
Expression Value
HIGH ('A' SHL 8) 0041H
HIGH 'A'SHL 8 0000H
NOT 'A'- 1 FFBFH
'A' OR 'A' SHL 8 4141H
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ASSEMBLER DIRECTIVES

Assembler directives are instructions to the assembler program. They are not assembly language instructions ex-
ecutable by the target microprocessor. However, they are placed in the mnemonic field of the program. With the
exception of DB and DW, they have no direct effect on the contents of memory.

ASMS51 provides several catagories of directives:

Assembler state control (ORG, END, USING)

Symbol definition (SEGMENT, EQU, SET, DATA, IDATA, XDATA, BIT, CODE)

Storage initialization/reservation (DS, DBIT, DB, DW)

Program linkage (PUBLIC, EXTRN,NAME)

Segment selection (RSEG, CSEG, DSEG, ISEG, ESEG, XSEG)

Each assembler directive is presented below, ordered by catagory.

Assembler State Control
ORG (Set Origin) The format for the ORG (set origin) directive is
ORG expression
The ORG directive alters the location counter to set a new program origin for statements that follow. A label is
not permitted. Two examples follow.

ORG 100H ;SET LOCATION COUNTER TO 100H
ORG ($ +1000H) AND OFO0H ;SET TO NEXT 4K BOUNDARY

The ORG directive can be used in any segment type. If the current segment is absolute, the value will be an abso-
lute address in the current segment. If a relocatable segment is active, the value of the ORG expression is treated
as an offset from the base address of the current instance of the segment.

End The format of the END directive is
END

END should be the last statement in the source file. No label is permitted and nothing beyond the END statement
is processed by the assembler.

Using The format of the END directive is
USING expression

This directive informs 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:

411



STC12C5620AD £ 41| 1 HLIEFS

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 MOVX instruction.)

DBIT The format for the DBIT (define bit) directive is,
[label:] DBIT  expression

The DBIT directive reserves space in bit units. It can be used only in a BIT segment. The expression must be a
valid assemble-time expression with no forward references. When the DBIT statement is encountered in a pro-
gram, the location counter of the current (BIT) segment is incremented by the value of the expression. Note that
in a BIT segment, the basic unit of the location counter is bits rather than bytes. The following directives creat

three flags in a absolute bit segment:

BSEG ;BIT SEGMENT (ABSOLUTE)
KEFLAG: DBIT 1 ;KEYBOARD STATUS
PRFLAG: DBIT 1 ;PRINTER STATUS
DKFLAG: DBIT 1 ;DISK STATUS

Since an address is not specified with BSEG in the example above, the address of the flags defined by DBIT
could be determined (if one wishes to to so) by examining the symbol table in the .LST or .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: &B.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 ASMS51. 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 MODS1 NOMO [Do not recognize the 8051-specific predefined special
function registers
OBJECT(file) P OBJECT(source.OBJ) (0)] Designates file to receive object code
NOOBIJECT 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
(1b,...)
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 WE  |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 ASMS51 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 CJNE
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" (SAH). The following instruction sequence would work:

CINE A, #5BH, $+3

INC GREATER _THAN
The CINE instruction subtracts SBH (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<0, 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
INC  %LABEL
)

To test if the accumulator contains an ASCII code greater than "Z," as just discussed,the macro would be called as
%JGT  ('Z', GREATER THAN)
ASM51 would expand this into

CINE A, #5BH, $+3 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 ASM51 into

DEC  DPL :DECREMENT DATA POINTER
MOV A, DPL

CINE A, #OFFH, SKIPOO

DEC  DPH

SKIPOO:

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 =28051 SERIAL I/0O DRIVERS
;0 = 8251 SERIAL I/0 DRIVERS

%IF (INTERNAL) THEN
(INCHAR: . ;8051 DRIVERS
OUTCHR:

) ELSE
(INCHAR: . ;8251 DRIVERS
OUTCHR:

)

In this example, the symbol INTERNAL is given the value 1 to select 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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MiZB: CiEE %Iz

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 IKHz 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
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++)...
4
Complier
| Assembly language

< Eg. MOV, ADD, SUB

Machine language
Eg. 10011101 0101010101 | Assembler | |

Conversion between human, high-level, assembly, and machine language
8051 C COMPILERS

We saw in the above figure that a complier is needed to convert programs written in 8051 C language into ma-
chine language, just as an assembler is needed in the case of programs written in assembly language. A complier
basically acts just like an assembler, except that it is more complex since the difference between C and machine
language is far greater than that between assembly and machine language. Hence the complier faces a greater task
to bridge that difference.

Currently, there exist various 8051 C complier, which offer almost similar functions. All our examples and
programs have been compiled and tested with Keil's p Vision 2 IDE by Keil Software, an integrated 8051 pro-
gram development envrionment that includes its C51 cross compiler for C. A cross compiler is a compiler that
normally runs on a platform such as IBM compatible PCs but is meant to compile programs into codes to be run
on other platforms such as the 8051.

DATA TYPES

8051 C is very much like the conventional C language, except that several extensions and adaptations have been
made to make it suitable for the 8051 programming environment. The first concern for the 8051 C programmer is
the data types. Recall that a data type is something we use to store data. Readers will be familiar with the basic C
data types such as int, char, and float, which are used to create variables to store integers, characters, or floating-
points. In 8051 C, all the basic C data types are supported, plus a few additional data types meant to be used spe-
cifically with the 8051.

The following table gives a list of the common data types used in 8051 C. The ones in bold are the specific
8051 extensions. The data type bit can be used to declare variables that reside in the 8051's bit-addressable loca-
tions (namely byte locations 20H to 2FH or bit locations 00H to 7FH). Obviously, these bit variables can only
store bit values of either 0 or 1. As an example, the following C statement:

bit flag=0;

declares a bit variable called flag and initializes it to 0.

425



STC12C5620AD £ 41| 1 HLIEFS

Data types used in 8051 C language

Data Type Bits | Bytes |Value Range

bit 1 0to 1

signed char 8 1 |-128 to +127

unsigned char 8 1 ]0to255

enum 16 2 |-32768 to +32767

signed short 16 2 [-32768 to +32767

unsigned short 16 2 |0to 65535

signed int 16 2 |-32768 to +32767

unsigned int 16 2 |0to 65535

signed long 32 4 |-2,147,483,648 to +2,147,483,647
unsigned long 32 4 10t04,294,967,295

float 32 4 |£1.175494E-38 to +3.402823E+38
sbit 1 0tol

sfr 8 1 |0to 255

sfr16 16 2 |0to 65535

The data type sbit is somewhat similar to the bit data type, except that it is normally used to declare 1-bit
variables that reside in special function registes (SFRs). For example:
sbit P=0xDO0;
declares the sbit variable P and specifies that it refers to bit address DOH, which is really the LSB of the PSW
SFR. Notice the difference here in the usage of the assignment ("=") operator. In the context of sbit declarations,
it indicatess what address the sbit variable resides in, while in bit declarations, it is used to specify the initial

value of the bit variable.
Besides directly assigning a bit address to an sbit variable, we could also use a previously defined sfr vari-

able as the base address and assign our sbit variable to refer to a certain bit within that sfr. For example:

sfr PSW = 0xDO0;
sbit P =PSW"0;
This declares an sfr variable called PSW that refers to the byte address DOH and then uses it as the base address
to refer to its LSB (bit 0). This is then assigned to an sbit variable, P. For this purpose, the carat symbol (") is used
to specify bit position 0 of the PSW.
A third alternative uses a constant byte address as the base address within which a certain bit is referred. As
an illustration, the previous two statements can be replaced with the following:

sbit P=0xD0 " 0;
Meanwhile, the sfr data type is used to declare byte (8-bit) variables that are associated with SFRs. The
statement:
sfr IE = 0xAS;

declares an sfr variable IE that resides at byte address ASH. Recall that this address is where the Interrupt Enable
(IE) SFR is located; therefore, the sfr data type is just a means to enable us to assign names for SFRs so that it is
easier to remember.

The sfr16 data type is very similar to sfr but, while the sfr data type is used for 8-bit SFRs, sfr16 is used for
16-bit SFRs. For example, the following statement:

sfr16 DPTR = 0x82;
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declares a 16-bit variable DPTR whose lower-byte address is at 82H. Checking through the 8051 architecture,
we find that this is the address of the DPL SFR, so again, the sfr16 data type makes it easier for us to refer to the
SFRs by name rather than address. There's just one thing left to mention. When declaring sbit, sfr, or sfr16 vari-
ables, remember to do so outside main, otherwise you will get an error.

In actual fact though, all the SFRs in the 8051, including the individual flag, status, and control bits in the
bit-addressable SFRs have already been declared in an include file, called reg51.h, which comes packaged with
most 8051 C compilers. By using 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.

/*

REGS51.H

Header file for generic 8051 microcontroller.

/* BYTE Register */

sfr PO

sfr P1 =
sfr P2 =
sfr P3 =
sfr PSW =
sfr ACC =
sfr B =
sfr SP =
sfr DPL =
sfr DPH =
sfr PCON =
sfr TCON =
sfr T™MOD =
sfr TLO =
sfr TL1 =
sfr THO =
sfr TH1 =
sfr 1E =
sfr 1P =
sfr SCON =
sfr SBUF =
/* BIT Register */

/* PSW */

sbit CcY

sbit AC =
sbit FO =
sbit RS1 =
sbit RSO =
sbit oV =
sbit P =
/* TCON */

sbit TF1

sbit TR1 =
sbit TFO =
sbit TRO =

= 0x80;

0x90;
0xAO0;
0xBO;
0xDO;
0xEOQ;
0xFO;
0x81;
0x82;
0x83;
0x87;
0x88;
0x89;
0x8A;
0x8B;
0x8C;
0x8D;
0xAS8;
0xBS;
0x98;
0x99;

= 0xD7;

0xD6;
0xD5;
0xD4;
0xD3;
0xD2;
0xDO;

= 0x8F;

0x8E;
0x8D;
0x8C;

sbit 1IE1
sbit 1T1
sbit 1EO
sbit 1TO
/*1E */

sbit EA
sbit ES
sbit ET1
sbit EX1
sbit ETO
sbit EX0
/* 1P */

sbit PS
sbit PT1
sbit PX1
sbit PTO
sbit PX0
/* P3 */

sbit RD
sbit WR
sbit T1
sbit TO
sbit INT1
sbit INTO
sbit TXD
sbit RXD
/* SCON */
sbit SMO
sbit SM1
sbit SM2
sbit REN
sbit TBS8
sbit RBS8
sbit TI
sbit RI

= 0x8B;

0x8A;
0x89;

= 0x88;

= 0xAF;

0xAC;
0xAB;
0xAA;
0xA9;

= 0xAS,;

= 0xBC;

0xBB;
0xBA;
0xB9;

= 0xBS;

= 0xB7;

0xB6;

= 0xB5;

0xB4;
0xB3;
0xB2;
0xBI1;

= 0xBO0;

= 0x9F;

0x9E;
0x9D;
0x9C;
0x9B;
0x9A;
0x99;

= 0x98;

*/
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MEMORY TYPES AND MODELS

The 8051 has various types of memory space, including internal and external code and data memory. When de-
claring variables, it is hence reasonable to wonder in which type of memory those variables would reside. For this
purpose, several memory type specifiers are available for use, as shown in following table.

Memory types used in 8051 C language
Memory Type Description (Size)
code Code memory (64 Kbytes)
data Directly addressable internal data memory (128 bytes)
idata Indirectly addressable internal data memory (256 bytes)
bdata Bit-addressable internal data memory (16 bytes)
xdata External data memory (64 Kbytes)
pdata Paged external data memory (256 bytes)

The first memory type specifier given in above table is code. This is used to specify that a variable is to reside in
code memory, which has a range of up to 64 Kbytes. For example:

char code errormsg[ | ="An error occurred" ;

declares a char array called errormsg that resides in code memory.
If you want to put a variable into data memory, then use either of the remaining five data memory specifiers
in above table. Though the choice rests on you, bear in mind that each type of data memory affect the speed of ac-

cess and the size of available data memory. For instance, consider the following declarations:

signed int data numl;
bit bdata numbit;
unsigned int xdata num?2;

The first statement creates a signed int variable num1 that resides in inernal data memory (00H to 7FH). The next
line declares a bit variable numbit that is to reside in the bit-addressable memory locations (byte addresses 20H
to 2FH), also known as bdata. Finally, the last line declares an unsigned int variable called num?2 that resides in
external data memory, xdata. Having a variable located in the directly addressable internal data memory speeds
up access considerably; hence, for programs that are time-critical, the variables should be of type data. For other
variants such as 8052 with internal data memory up to 256 bytes, the idata specifier may be used. Note however
that this is slower than data since it must use indirect addressing. Meanwhile, if you would rather have your vari-
ables reside in external memory, you have the choice of declaring them as pdata or xdata. A variable declared
to be in pdata resides in the first 256 bytes (a page) of external memory, while if more storage is required, xdata
should be used, which allows for accessing up to 64 Kbytes of external data memory.

What if when declaring a variable you forget to explicitly specify what type of memory it should reside in, or
you wish that all variables are assigned a default memory type without having to specify them one by one? In this
case, we make use of memory models. The following table lists the various memory models that you can use.

Memory models used in 8051 C language
Memory Model Description
Small Variables default to the internal data memory (data)
Compact Variables default to the first 256 bytes of external data memory (pdata)
Large Variables default to external data memory (xdata)
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A program is explicitly selected to be in a certain memory model by using the C directive, #pragma. Otherwise,
the default memory model is small. It is recommended that programs use the small memory model as it allows for
the fastest possible access by defaulting all variables to reside in internal data memory.

The compact memory model causes all variables to default to the first page of external data memory while
the large memory model causes all variables to default to the full external data memory range of up to 64 Kbytes.

ARRAYS

Often, a group of variables used to store data of the same type need to be grouped together for better readability.
For example, the ASCII table for decimal digits would be as shown below.

ASCII table for decimal digits

Decimal Digit ASCII Code In Hex

0 30H
31H
32H
33H
34H
35H
36H
37H
38H
39H

N} Kool BN No W (UL (NN RUSH B (O ) B

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);
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The first line declare a normal variable, num, which is initialized to contain the data 7. Next, a pointer variable,
numPtr, is declared, which is initialized to point to the address of num. The next four lines use the printf( ) func-
tion, which causes some data to be printed to some display terminal connected to the serial port. The first such
line displays the contents of the num variable, which is in this case the value 7. The next displays the contents of
the numPtr pointer, which is really some weird-looking number that is the address of the num variable.The third
such line also displays the addresss of the num variable because the address operator is used to obtain num's ad-
dress. The last line displays the actual data to which the numPtr pointer is pointing, which is 7. The * symbol is
called the indirection operator, and when used with a pointer, indirectly obtains the data whose address is pointed

to by the pointer. Therefore, the output display on the terminal would show:
7
13452 (or some other weird-looking number)
13452 (or some other weird-looking number)
7

A Pointer's Memory Type

Recall that pointers are also variables, so the question arises where they should be stored. When declaring point-
ers, we can specify different types of memory areas that these pointers should be in, for example:

int * xdata numPtr = & num;
This is the same as our previous pointer examples. We declare a pointer numPtr, which points to data of type int
stored in the num variable. The difference here is the use of the memory type specifier xdata after the *. This is
specifies that pointer numPtr should reside in external data memory (xdata), and we say that the pointer's memory
type is xdata.

Typed Pointers

We can go even further when declaring pointers. Consider the example:
int data * xdata numPtr= &num;

The above statement declares the same pointer numPtr to reside in external data memory (xdata), and this pointer
points to data of type int that is itself stored in the variable num in internal data memory (data). The memory type
specifier, data, before the * specifies the data memory type while the memory type specifier, xdata, after the *
specifies the pointer memory type.

Pointer declarations where the data memory types are explicitly specified are called typed pointers. Typed
pointers have the property that you specify in your code where the data pointed by pointers should reside. The
size of typed pointers depends on the data memory type and could be one or two bytes.

Untyped Pointers

When we do not explicitly state the data memory type when declaring pointers, we get untyped pointers, which
are generic pointers that can point to data residing in any type of memory. Untyped pointers have the advantage
that they can be used to point to any data independent of the type of memory in which the data is stored. All un-
typed pointers consist of 3 bytes, and are hence larger than typed pointers. Untyped pointers are also generally
slower because the data memory type is not determined or known until the complied program is run at runtime.
The first byte of untyped pointers refers to the data memory type, which is simply a number according to the fol-
lowing table. The second and third bytes are,respectively,the higher-order and lower-order bytes of the address
being pointed to.
An untyped pointer is declared just like normal C, where:
int *xdata numPtr = &num;

does not explicitly specify the memory type of the data pointed to by the pointer. In this case, we are using un-
typed pointers.
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Data memory type values stored in first byte of untyped pointers
Value Data Memory Type

1 idata

2 xdata

3 pdata

4 data/bdata

5 code

FUNCTIONS

In programming the 8051 in assembly, we learnt the advantages of using subroutines to group together common
and frequently used instructions. The same concept appears in 8051 C, but instead of calling them subroutines, we
call them functions. As in conventional C, a function must be declared and defined. A function definition includes
a list of the number and types of inputs, and the type of the output (return type), puls a description of the internal
contents, or what is to be done within that function.

The format of a typical function definition is as follows:

return_type function name (arguments) [memory] [reentrant] [interrupt] [using]

{
H

where
return_type refers to the data type of the return (output) value
function_name is any name that you wish to call the function as
arguments is the list of the type and number of input (argument) values
memory refers to an explicit memory model (small, compact or large)
reentrant refers to whether the function is reentrant (recursive)
interrupt indicates that the function is acctually an ISR
using explicitly specifies which register bank to use

Consider a typical example, a function to calculate the sum of two numbers:

int sum (int a, int b)

{
}

This function is called sum and takes in two arguments, both of type int. The return type is also int, meaning that
the output (return value) would be an int. Within the body of the function, delimited by braces, we see that the re-
turn value is basically the sum of the two agruments. In our example above, we omitted explicitly specifying the
options: memory, reentrant, interrupt, and using. This means that the arguments passed to the function would be
using the default small memory model, meaning that they would be stored in internal data memory. This function
is also by default non-recursive and a normal function, not an ISR. Meanwhile, the default register bank is bank 0.

return a + b;

Parameter Passing

In 8051 C, parameters are passed to and from functions and used as function arguments (inputs). Nevertheless, the
technical details of where and how these parameters are stored are transparent to the programmer, who does not
need to worry about these techinalities. In 8051 C, parameters are passed through the register or through memory.
Passing parameters through registers is faster and is the default way in which things are done. The registers used
and their purpose are described in more detail below.
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Registers used in parameter passing

Number of Argument [Char / 1-Byte Pointer| INT / 2-Byte Pointer | Long/Float | Generic Pointer
1 R7 R6 & R7 R4-R7 R1-R3
2 R5 R4 &R5 R4-R7
3 R3 R2 & R3

Since there are only eight registers in the 8051, there may be situations where we do not have enough regist-
ers for parameter passing. When this happens, the remaining parameters can be passed through fixed memory loa-
cations. To specify that all parameters will be passed via memory, the NOREGPARMs control directive is used.
To specify the reverse, use the REGPARMs control directive.

Return Values

Unlike parameters, which can be passed by using either registers or memory locations, output values must be
returned from functions via registers. The following table shows the registers used in returning different types of
values from functions.

Registers used in returning values from functions
Return Type Register Description
bit Carry Flag (C)
char/unsigned char/1-byte pointer|R7
int/unsigned int/2-byte pointer  |R6 & R7 MSB in R6, LSB in R7
long/unsigned long R4-R7 MSB in R4, LSB in R7
float R4-R7 32-bit IEEE format
generic pointer R1-R3 Memory type in R3, MSB in R2, LSB in R1
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B3R C: STCI12C5620AD A% 5 HHLE SHFE

Absolute Maximum Ratings

Parameter Symbol Min Max Unit
Srotage temperature TST -55 +125 T
Operating temperature (I) TA -40 +85 C
Operating temperature (C) TA 0 +70 C
DC power supply (5V) VDD - VSS -0.3 +6.0 A%
DC power supply (3V) VDD - VSS -0.3 +4.0 \Y
Voltage on any pin - -0.5 5.5 \%
DC Specification (5V MCU)
Sym | Parameter Sp.eciﬁcation — Test Condition
Min. | Typ Max. | Unit
Voo Operating Voltage 35 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 Voltage(P0,P1,P2,P3) - - 0.8 \% 5V
Vi Input Low Voltage (RESET, XTAL1) 1.5 \% 5V
Vim Input High Voltage (P0,P1,P2,P3) 2.0 - - A% 5V
Vi Input High Voltage (RESET) 3.0 - - A% 5V
Tou Sink Current for output low (P0,P1,P2,P3) - 20 - mA | 5V
Tom, (SQOE;ZT(%U%IS;M for output high (P0,P1,P2,P3) 150 230 ) WA sV
o | g S upu WA TUPLZES) | g | s
Iy Logic 0 input current (P0O,P1,P2,P3) - 18 50 uA Vpin=0V
I Logic 1 to 0 transition current (PO,P1,P2,P3) - 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 3.8 A%

Ipp Power Down Current - <0.1 | - uA 3.3V

| Idle Current - 2.0 - mA | 3.3V

Iec Operating Current - 4 10 mA | 3.3V

Vi Input Low (P0,P1,P2,P3) - - 0.8 A% 3.3V

Vi Input low voltage (RESET,XTALI) - - 1.5 \% 3.3V

Vi Input High (P0,P1,P2,P3) 2.0 - - A% 3.3V

Vi Input High (RESET) 3.0 - - A% 3.3V

Tou Sink Current for output low (P0,P1,P2,P3) - 20 - mA | 3.3V@Vpin=0.45V

Tou, (S((g)ﬁ;(;lir_lfu?;g)ent for output high (P0,P1,P2,P3) 40 70 ) UA 33V

Toms (Slg)llllsrﬁfllllgl 11C)urrent 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 (P0O,P1,P2,P3) - 110 | 600 | uA | Vpin=2.0V
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START:

RXDATA:

WAIT:

T R S AT A R SR I AR A

MOV R7, #05H

MOV RO, #20H

CLR P1.0

SETB P1.0

MOV R1, #02H

MOV SCON, #00010000B
JNB RT, WAIT

CLR RI

MOV A, SBUF
MOV @RO, A

INC RO

DJNZ  R1, RXDATA
DJNZ  R7, START

s WEIRAAE
s WCE N EBRAMELHE [X ik
s HATEAEE, S/1L=0

; RVFHATREALS/L=1

; ﬁﬁtéﬂi*ﬁﬁ R4 74LS 16514
3 BT TR0, RV, F'zjﬁz%tléz TR
3 RigRkGE

rI]J ’ {EH
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MR HLEAT O TAELE 7 sROR R BIRASH, SR ATHER HP3. 0 (RXD) 2k, AR Bk h
P3.1 (TXD) 6. FEREALETBRIIMER T, #4710 RIE G A — A — 7 2 N 74HC164
W WRER I, BT T4HCI64TE F AT dr i, R FE SR AT NI AR A, B s IR
BERWARAL, SAETLN g E, ETANC164 1 % o M et B =28 T 1488, DAMERAE S
AT N 45 R P A O

N2 S RAMEZE i X 30H . 3THAT PN 25 83 47 11 B 74HC 164 3475 H I FFET .

START: MOV R7, #02H s WEBERENFIAN
MOV RO, #30H s BEEHhERE
MOV SCON, #O0OH s WEHATHITR0
SEND: MOV A, @RO
MOV SBUF, A s BEERAT HRIE AR
WAIT: JNB TI, WAIT s R R R IETE, TR
CLR TI
INC RO s HUF—M
DJNZ R7, SEND
RET
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NAME LcdDriver
#include<reg52.h>

- 3 sfe sk she sk sie stk sk sk sk sk ste sfe sk st she sk ske sk ske sk sk s sk sk sk st ste st sk she sk she sk ske sk sie st sk sk sk st ste sk ste st sk ske sk ske sk sk st sk sk sk st sk ste st sk sk sl sk ske sk sk stk oskok sk skeoskeskeoskokokokosk
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  Seg6b  Seg5 Segd  Seg3 Seg2  Segl  Seg0
; ComODatal: Segl5 Segl4 Segl3 Segl2 Segll Segl0 Seg9  Seg8

; ComOData2: Seg23  Seg22 Seg2l Seg20 Segl9 Segl8 Segl7 Segl6
;Coml: ComlData0: Seg7  Segb  Seg5 Segd  Seg3 Seg2  Segl  Seg0
; ComlDatal: Segl5 Segl4 Segl3 Segl2 Segll Segl0 Seg9  Seg8

; ComlData2: Seg23  Seg22 Seg2l Seg20 Segl9 Segl8 Segl7 Segl6
;Com2: Com2Data0: Seg7  Seg6b  Seg5 Segd  Seg3 Seg2  Segl  Seg0
; Com2Datal: Segl5 Segl4 Segl3 Segl2 Segll Segl0 Seg9  Seg8

; Com?2Data2: Seg23  Seg22 Seg2l Seg20 Segl9 Segl8 Segl7 Segl6

« 3k sk sk sk sk sk sk sk sk sk sk st st sk sk sk sk sk sk sk sk sk sk sk sk ste st sk sk sl sk sk sk sk sk sk sk sk sk sk sk ste st sk sk s sk sk sk sk sk sk sk sk st st st sk sk sk sk sk sk sk sk skosk ki sk ke sk sk sk sk skoskoskook
2

;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 ComO

E

sbit SEG0O =P0"0
sbit SEG1 =P0"1
sbit SEG2 =P0"2
sbit SEG3 =P0"3
sbit SEG4 =P0"4
sbit SEGS =P0"5
sbit SEG6 =P0"6
sbit SEG7 =P0"7
sbit SEG8 =P170
sbit SEG9 =PI1"1
sbit SEG10 =P1"2
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sbit SEG11 =P1"3
sbit SEG12 =P1"4
sbit SEG13 =PI1"5
sbit SEG14 =P1"6
sbit SEG15 =P1"7
sbit SEG16 =P2"0
sbit SEG17 =P2"1
sbit SEG18 =pP2"2
sbit SEG19 =P2"3
sbit SEG20 =P2"4
sbit SEG21 =P2"5
sbit SEG22 =P2"6
sbit SEG23 =P2~7

« 3 s sk sk sk sk sk sk sk sk sk ste st sie sk s sk sk sk sk sk sk sk sk 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 sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skokokokeoskeoskeoskoskoskoskoskok
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
ComOData2: DS
ComlData0: DS
ComlDatal: DS
ComlData2: DS
Com2Data0: DS
Com2Datal: DS
Com2Data2: DS
TimeS: DS

[ e e e e e
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;===—==Interrupt Code

t0 int SEGMENT CODE

RSEG

t0_int

USING 1

« sfe sfe sfe sk ske sk sie sk sk sk sk ste st sfe st she she sk she sk ske sk sie s sk sk sk sk ste st she she s she sk ske sk sie sk st sk sk sk sk st ste st she sk sk sk ske sk sk sieokok sk sk skeoskeoskoskokosk
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 o s sk sk sk sk sk sk sk sk sk sk ok ok ok ok s s st st sk sk sk sk sk sk sk sk sk sk sk ok ok sk ot st st st sk sk sk sk sk sk sk sk sk ok ok ok sk sk e ke ksl sk skokok
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 sk sie s sk sk st st sfe she st she she sk ske sk sk sk s sk sk sk st st st she sk she sk ske sk sk sie sk sk sk sk ste st st st sfe sk ske sk sk sk sk stk sk sk sk sk steoskeoskeoskokokoskok
s

;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

« sfe sfe she she ske sk sie s sk sk st ste s sfe st she she she sk ske sk sk st sk sk sk st st st she she sk she sk ske sk sk st sk sk sk sk st st st ste sk she sk ske sk sk sk st sk sk sk sk sk st skeskeoskeoskoskoskosk
s

InitComData:
MOV
MOV
MOV

;it will display "11111111"
ComOData0, #24H
ComoODatal, #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

« 3k sk sk sk ok sk sk sk sk sk sk ste sk s sk sk sk sk sk sk sk sk sk sk sk sk ste st sk s sk sk sk sk sk sk sk sk sk skoske sk st ste st sk sk sk sk sk sk sk sk skosk sk sk sk sk sk sk sk sk sk skoskoskok
2

;reverse the display data
« 3fe sfe sfe she sk sie stk sk sk sk sk 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 st ste sk sk sk ske sk ske sk sk sk sk sk sk sk steoskeoskeoskeoskokokokoskokok
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

Lok okokosk sk ok ok sk ook sk ook sk ok ok sk ook ok okok ko okok sk okokok ko okok ko ok sk okokok kR ko ko okok kR kR Rk K
2

;get the display Data and send to Output register

« 3k 3k sk sk ok sk sk sk sk sk st ste sk s sk s sk sk sk sk sk sk sk sl sk st ste st sk s sk sk sk sk sk sk sk sk sk sk sie sk ste st sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk st sk sk sk sk skoskoskoskok ok
2

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, ComlData0
MOV Pl, ComlDatal
MOV P2, ComlData2
JNB OutFlag,OutData 10
MOV  P3, #11011101B ;:Com1 is work and is VCC
RET
OutData_10:
MOV  P3, #11010001B ;:Com1 is work and is GND
RET
OutData 2:
MOV PO, Com2Data0
MOV Pl, 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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