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STC12C5620AD

#1Z STC12C5620AD & 51| 51 ] B A1y 42

1.1 STC12C5620AD &5 B HH#LE N

STC12C5620AD Z F1| F. - AL & STCAE 7= (1) i Beh /WL B A (1 T) (B8 L, 2 e /IR DO
/TBERPTTPLIIHT —AR805 1 L, Fa 4RI e A AL A8051, (HIHEIRE-12F5 . PIHEE AL
MAX810% F & A7 B K, 4B5PWM, 8% i 107 A/DiE e, &%t Bablishl, #wmThms.

1. M58A 8051 CPU, 1T, MEHER/HLAEH, 8RS58 2 H A 1E 418051

2. LAEHJE:

STC12C5620AD  HRAI TAEH E: 5.5V -3.5V (VL)

STC12LE5620AD &R TAEHE: 3.6V -2.2V (3VH AL

TAESURIEHE: 0~35MHz, 24T 3iE8051) 0~420MHz

FH PN R R 45 18] 30K /28K /24K /20K / 16K / 12K / 8K /4K F 5. .. ...

Fr FERKT68F T RAM

WHVOE (27/23/154Y) , EALfGEN: #EXH H/55 Edr GEE8051E41/0H)

AP E AR XA /585 B, GEHEYR /SR BhL, DONRIA/ R, JHR

FAT/O L BRERE F1 Ak F20mA, (BFEEANE A K AREE T 55mA

7. ISP (fERGWgmFE) / IAP (FERH TR , T HmfEds, Toms & 014
ALEEEH O (P3.0/P3. 1) H4Z FEH AR, BRI e —

8. fJEEPROMI)jHE

9. HI'M

10. AR RRMAXS10 % F &AL HL B (HMER AR AR 20MEL I, AT AN R A FL R

11, BFBhR: ANk EE R/, R/ CHR Y A

FPTE T8 P RE PR, ATIE S8 F 3R/ CHR 7 28 J2 AR dn A/ B4

TR N ER/CHRZ 2840 % N 5.2MHz ~ 6.8MHz

R FE BERAN I, AT R0 F P9 SR, (H RN R 22 AR, DASERR Il v
12. FL6AN16/47 0 i 2%

P 5L A805 1 725 (18 I 8% /1T AR, 16400 eI 28T0 FITL, A 252,

PCAELH P . SEELAA 16437 5 I 2
13. 2ANEHebdg s 11, AT TOM % HZEP L. Ofr e IS b, AT T LI S ZEP L. Ly i b
14, AMEBrRWTORE, I BRI Hh T B FL P T, PCARSE AT 23 0 BRI SCHF B AR i/ T

BRI, Power Downi st i)t 4M S IBTIERE, 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
15. PWM (4#%) /PCA CFI4afEitHuasbes, 4)

—— B A] ok 4488 D/AfE
—— B A] AR S EAA 58 I A
——— A A] R SEE AN S R T (R TR R W/ B v T 4 R 4 ) R B S )

SR




STC12C5620AD

16.
17.

18.
19.
21.

A/DHH, 100/ EADC, 8%

AN T 75 H 4T (UART), HTSTCI2 R 5152 Mk 98051, 1A 7 FH & i 3% Ak s i
280

SPIFEE S O, FRR/ MR

TAERZEVER: -40 ~+85°C (TMkZ®) / 0~75°C (FMkgR)

H%E. LQFP-32, SOP-32/28/20, SKDIP-28, PDIP-20, TSSOP-20 (/)35 26.4mm X 6.4mm),
LQFP32/SOP324274N/O 1, SOP28/SKDIP284234M/OI1, SOP20/TSSOP20/PDIP204 15
ANV/OM, VO, T 233 EI/0 2 /ME74HC595/164/165 (HTTZRIER) ki
B0, ] FA/DMM A 1V0 0, BHMCPU, =4ilfs, w2 TH M.




STC12C5620AD

1.2 STC12C5620AD &5 & K # IR ERLE 44

STC12C5620AD Z 51 5. i HLI N SR &5 /HE I an R BT s . STC12C5620AD . F HL A AL 5 v
JAbHE2E (CPU) « FEFA 74k %s (Flash) « FUif7 125 (SRAM) « ER/iH4i4% . UARTH . 1/0
B, miEA/DFEH . SPIEZI. PCA. &I 1M K WIR/CHE  #5 FN AN Sl AR 4R35 HL % S5 e
STC12C5620AD R F H ML LT B & 1 20 ds R AN i v BT 75 W BT A soo ik, mlFR1§ L —>

h E&RG.

AUX-RAM
5125 ::

RAM Hbhik
T =

RAM
256715

g

g

i}

L
g [} i (] 727577 3 (lash)
baies | | acc | e ]
i = B
| TMP2 | | TMP1 |
k4 5
=
h
ALU S L (PC)
WDT
[
LVD/LVR |—pf II II II <:=| SPIEI] I
» Control e Port 02,3 |Ld
RESET—» Er;nrto Port] Bif7 & e
0 &= L
XTALI XTAL2 B Port 0.2.3
—L_LJ— Port 1 Bxzh 2% . EBZJJ%%
= y4
10 pLo P1.O~P1.7 PO.P2.P3

STC12C5620AD £ 1) PN 30 45 #JHE 1K

10



STC12C5620AD

1.3 STC12C5620AD A5 B ERIE

BT 43 2% 7 2803 2 R ROHS 23K, LQFP-32K FHGreenbrifk A 7=
S FUHEFEIE PESOP-32/28/20 L LQFP-320 J 35248, R IEVK J5 4G DI PEf 3%

r22[h ~ 32 [ vee r22[J1 ~ 32 [ vce
232 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 )5 28 [ P1.6/MISO/ADC6 T™xD/P3.1 []5 28 [ PL.e/MISO
P0.0 6 175) 27 1 P1.5MOSVADCS po.o 6 w2 27 [ p1s/MosI
XTAL2 []7 o 26 [ P03 XTAL2 []7 o 26 P03
XTALI |8 :U 25 [__] P1.4/SS/ADC4 XTALI 8 :U 25 [_] P1.4/SS
Nror32 o S 24 ] P1.3/ADC3 NTop32 o S 2u[Jr13
ro.1 [J10 23[Jro2 ro.1 [_J10 23] Po2
TIP3 1 22 [ P1.2/ADC2 TIP3 n[]ri2
EcyTo/p3a 12 21 ] PI.I/ADCI/CLKOUTI EcyTo/p34 12 21 [ P1.I/CLKOUTI
PWMI/PCAL/TI/P3.5 13 20 [ P1.O/ADCO/CLKOUTO PWMI/PCAL/TI/P3.5 13 20 [ P1.O/CLKOUTO
PWM3/PCA3/P2.4 14 19 [_] P3.7/PCA0/PWMO pWM3/PCA3/P2.4 ] 14 19 [_] P3.7/PCA0/PWMO
P25 []1s 18[Jp27 P25 []15 18 [ P27
6nd 16 17[]r26 274101 Gnd ] 16 17 r26

STCI12C5620AD %] (5 A/D¥64%) , SOP-32

LQFP-32%134, K X% =9mmx9mm, = < 1.6mm

=
2
© n ]
QY M
[aga) < =)
<< 9 [}
2% 23 g0
20
= @ a2 a
=2 g% =%
Lo oA~
. — S = —m S =
=PI - P - O - P - - T %)
noooonnn
g
Y FEEEEE

[1P1.0/ADCO/CLKOUTO
[1P3.7/PCAO/PWMO
[1r2.7

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

Vee [1P2.6

P2.2 [1Gnd

P23 [1P25

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

STC12C5620AD %1 (5 A/D¥:4t) , LQFP-32

"103:“!"‘,"“( -—jo:s(ﬂ_v—:mﬁ:

SRZgEREL £2zzgsgg

2 xxlg |gE a E%E |22
=

= Z &3 = z lzz

= H2741/0H 8

STC12C5620AD %1 (JLA/D#:4) , SOP-32

88

[alya) =
2 2
o7

20 X
EE S
S 0o =
SR e
[ I =S =P - i - S - SR - -
aonooonnn
EEEEEEE

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

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

P2.1 1p2.7

Vee [1P2.6

P22 [1Gnd

P23 P25

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

STC12C5620AD £ %1 (JGA/D¥;4:) , LQFP-32

11



STC12C5620AD

U/
p22 [t 28
P23 []2 v Y
RST []3 O
RxD/P3.0 |4 :u 25
TxD/P3.1 |5 g 24
XTAL2 |6 2]
XTALI |7 g 22
INTO/P32 8 =
NTIP33 o L 20
ecrtorss CJi0 R 1o
PWMI/PCAITI/P3S [ 11 s
PWM3/PCA3/P2.4 [ 12 @ 17
P25 13 ~
Gnd 14 15

N
P22 [ 1 28 [ vcce
P32 v Y [ 1r21
RST[]3 QO 26 [ Pr2.0/pCA2PWM2
RxD/P3.0 |4 s [ 1 PL7/SCLK/ADC?
TxDP3.1 5 g 24 [ ] PL6/MISO/ADC6
XTAL2 [J6 %) 23 [] P1.5/MOSI/ADCS
XTALI |7 Q 22 [ ] P1.4/SS/ADC4
INToP32 8 5 2t [riyabcs
INTIP33 ]9 o 20 [Jr12apc2
ECyTOP3.4 10 2 19 []PLIADCI/CLKOUTI
PWMI/PCAL/TI/P3.S |11 s [ 1 P1.O/ADCO/CLKOUTO
PWM3/PCA3/P2.4 [ 12 @ 17 [ P3.7/PCAO/PWMO
P25 13 ~ 16 [__]p27
Gnd |14 15 1p2e

STC12C5620AD £ 41| (45 A/D¥:4) , 28-Pin

RST []1 ~ 20 []vce
RxD/P3.0 []2 v 19 [JPL7sCLK/ADCT
TxD/P3.1 []3 I % 18 [ P1.6/MISO/ADC6
xtaL2 [J4 w2 N [ 1P1.5/MOSI/ADCS
XTALl []5 8 3 16 [ 1P1.4/SS/ADC4
NTop32 e "0 g [ 1P1.3/ADC3
TIP3y 17 g 0 14 [drrape
EcyToP34 []8 2o 13 [JPLI/ADCI/CLKOUTI
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

H/NEFETSSOP-20, 6.4mm X 6.4mm

H2341/0H

[ ]vcce

[ 1r21

[ 1 P2.0/PCA2/PWM2
[ 1P1.7/SCLK

[ 1PL6/MISO

[ 1P1.5/MOSI

[ 1p14/5S
)

[ 1r12

[ 1P1.1/CLKOUTI
[ 1P1.0/CLKOUTO
[ 1 P3.7/PCAO/PWMO
[ 1p27

[ Ip26

STC12C5620AD £ 41| (JLA/D#:#) , 28-Pin

RST []1 20 []vee
RxD/P3.0 []2 wva 19 [JPruscLK
TxD/P3.1 []3 O 18 [Jriemiso
—~
xtaL2 [J4 w2 Y [ 1P1.5MOSI
XTALI []5 8 S 16 [P1.4/5S
—_— ~
iNtop32 6 "IU o 15 [JPr13
T N =
INTI/P33 []7 S o 1pri2
EcyTor34a []8 o 13 [JPLI/CLKOUTI
PWM/PCAL/TI/P3.5 (]9 S n [ 1PI1.O/CLKOUTO
Gnd [J10 11 []P3.7/PCAO/PWMO

HI1s4H10H

STC12C5620AD £ %1 (JLA/D¥4) , 20-Pin

12



STC12C5620AD

1.4 STC12C5620ADH B F %R — YT 5k
) Fi.a’h i i E PCA |
I e o el A U RN 111 R P e
V| 1O i o 8z | !
R T1 I
STCI12C5620AD Z 71 5y HlLik B — 5
STC12C5604 55-35| 4K | 768 [H| 4 [H|A| B | 4% 27/23/15 |45 |4 |5 | SOP/LQFP|SOP/SKDIP|SOP/TSSOP/DIP
STCI12C5604AD |5.5-3.5 4K | 768 || 4 |G|H| & | 48 [1062[27/23/15| 4 |4 |4 [SOP/LQFP|SOP/SKDIP|SOP/TSSOP/DIP
STC12C5608 55-35| 8K | 768 |[H| 4 |[H|H| B | 4% 27/23/15| 45 |45 | 45 | SOP/LQFP|SOP/SKDIP|SOP/TSSOP/DIP
STCI2C5608AD |5.5-3.5| 8K | 768 |H| 4 [A|H| A | 4 |1060|27/23/15|4 | | |SOP/LQFP|SOP/SKDIP|SOP/TSSOP/DIP
STC12C5612 5535 12K | 768 [f5| 4 ||| H | 4% 27/23/15| 45 | 45 | 13 [SOP/LQFP|SOP/SKDIP[SOP/TSSOP/DIP
STCI2C5612AD |5.5-3.5| 12K | 768 || 4 [F|H| A | 4# |1062|27/23/15|4 |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 |#| 4 |G|#H| # | 48 [106:[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| 5 |4 | | SOP/LQFP|SOP/SKDIP|SOP/TSSOP/DIP
STC12C5620AD |5.5-3.5[ 20K | 768 |47| 4 |G|#5| #5 | 48 [106%[27/23/15|4 |45 | 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
STCI12C5624AD [5.5-3.5[ 24K | 768 |#5| 4 |f5|f5| 5 | 4% [1062(27/23/15| 45 |45 |45 [SOP/LQFP|SOP/SKDIPSOP/TSSOP/DIP
STC12C5628 55-35|28K | 768 [H| 4 [H|A| A | 48 27/23/15 |45 | | | SOP/LQFP|SOP/SKDIP |SOP/TSSOP/DIP
STCI12C5628AD |5.5-3.5[ 28K | 768 || 4 |G|H| & | 48 [106:[27/23/15| 4 |4 |4 [SOP/LQFP|SOP/SKDIP|SOP/TSSOP/DIP
STC12C5630 55-35|30K | 768 [H| 4 |[H|E| & | 48% 27/23/15| 45 |45 | 45 | SOP/LQFP|SOP/SKDIP|SOP/TSSOP/DIP
STCI12C5630AD |5.5-3.5| 30K | 768 || 4 [H|H| A | 4# |1060|27/23/15|4 |4 |# |SOP/LQFP|SOP/SKDIP|SOP/TSSOP/DIP
STCI2LES620AD % 71 8 7 HlLifk B — 5

STCI2LES604  |3.6-2.2| 4K | 768 || 4 |[f|H| # | 4% 27/23/15 |45 |4 |5 | 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|#H| #H | 48 27/23/15| 45 |45 | 45 | SOP/LQFP|SOP/SKDIP|SOP/TSSOP/DIP
STCI2LE5608AD|3.6-2.2| 8K | 768 || 4 [A|H| A | 4# |1062|27/23/15|4 | A |H |SOP/LQFP|SOP/SKDIP|SOP/TSSOP/DIP
STCI2LES612  [3.6-2.2| 12K | 768 [H| 4 |H|A| H | 4% 27/23/15|f | A | & | SOP/LQFP|SOP/SKDIP|SOP/TSSOP/DIP
STCI2LE5612AD|3.6-2.2| 12K | 768 |H| 4 [f|H| A | 4# |1062|27/23/15|4 | | |SOP/LQFP|SOP/SKDIP|SOP/TSSOP/DIP
STCI2LES616  [3.6-2.2| 16K | 768 [H| 4 |H|A| & | 4% 27/23/15| 5 | A | & | SOP/LQFP|SOP/SKDIP|SOP/TSSOP/DIP
STCI2LE5616AD|3.6-2.2| 16K | 768 || 4 [f|f| A | 4# |1062|27/23/15|4 |47 |47 |SOP/LQFP|SOP/SKDIP|SOP/TSSOP/DIP
STCI2LES620  |3.6-2.2| 20K | 768 |#H| 4 |[H|H| & | 4% 27/23/15| 5 |4 | & |SOP/LQFP|SOP/SKDIP|SOP/TSSOP/DIP
STCI2LES620AD(3.6-2.2| 20K | 768 |#5| 4 |G|#| # | 48 [1062[27/23/15|4 |45 |4 [SOP/LQFP|SOP/SKDIP|SOP/TSSOP/DIP
STCI2LES624  |3.6-2.2| 24K | 768 |f| 4 |[H|H| H | 4% 27/23/15| 45 | A | | SOP/LQFP|SOP/SKDIP|SOP/TSSOP/DIP
STCI2LES624AD|(3.6-2.2| 24K | 768 [#5| 4 |f5|45| 5 | 4% [1062{27/23/15| 45 |45 |45 [SOP/LQFP|SOP/SKDIPSOP/TSSOP/DIP
STCI2LES628  |3.6-2.2| 28K | 768 || 4 |[f|H| H | 4% 27/23/15| 45 |4 |5 | SOP/LQFP|SOP/SKDIP|SOP/TSSOP/DIP
STCI2LE5628AD|3.6-2.2| 28K | 768 || 4 |G |G| & | 48 [106:[27/23/15| 4 | % |4 [SOP/LQFP|SOP/SKDIP|SOP/TSSOP/DIP
STCI2LES630  [3.6-2.2[ 30K | 768 |#| 4 |H|fH| #H | 48 27/23/15| 45 |45 | 45 | SOP/LQFP|SOP/SKDIP|SOP/TSSOP/DIP
STCI2LE5630AD|3.6-2.2| 30K | 768 |f| 4 [f|H| A | 4# |1060|27/23/15|4 | | |SOP/LQFP|SOP/SKDIP|SOP/TSSOP/DIP
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1.5 STC12C5620AD RS E K&/ RS

SRR AE20MHZ L, I -
T AARFICL, RUBEIK B E 3

it AR BER/CE AT L
u Vin
[ 1 |P22 vee RGHIR/SVIBV
lOuFﬁ P2.3 - Power On SW1
[3 |rsT PWM2/PCA2/P2.0 0(:16 ;:: 7G5
K| | FB]p3.0RxD ADC7/SCLK/P1.7 o ) | 10E
C2<33pF = P3.1/TxD ADC6/MIOS/P1.6 =
XTAL2 ADC5/MOSI/P1.5
1| Xi= —
XTALI ADC4/SS/P1.4
C3<33pF [&]p3.2/iNTO ADC3/P13
[]p33/iNTT ADC2/P1.2
P3.4/TO/ECI CLKOUT1/ADCI/P1.1
P3.5/TI/PCAI/PWMI  CLKOUTO/ADCO/P1.0
P2.4/PCA3/PWM3 PWMO/PCAO/P3.7
P25 P2.7
Gnd P2.6
|
R db R B -

L S FH P EER/CHE 7 28 I8 8l (AMHZz~ 8MHz, $i1& 1% %) , XTAL1 FIXTAL2 T 4%

SR AR B AR A 33MHZz B B, I BB R AN A TR B R, BB X TAL LIS N, XTAL2 5125
F 7
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1.6 STC12C5620AD & 57 R 5t v] 4miZ(1SP)BLAY R F 2% 3% (5]
I RS- 2320 e B A R T LT SRR

= I
1.6.1 STC12C5620ADZ 5 2 5 #128 BN L BY &7 F B 2K
Vee .
STC3232,STC232,MAX232,SP232 PC/Hifl #
N . [ by
. vee 2 0 SR U= ]
+ /e [16 ce \
- : STC-ISPH 5]
Iu v+ Gnd [TE—T{I1-Gnd - o e
PC_RxD(COM Pin2) TR
c1- T10UT ?USTC?iH‘*ﬂ,
co+ RLIN E PC_TxD(COM Pin3) =
0.1uF o ry
* T {7]ce- ot [—  |EWHAPERS L UsB+sv O =
IHHE]- PLIN {Fjgglg‘:%%?ﬁi Eg}_g USB+5iV Tl(i)L'T RliH\' Gr:vn
0.1pF, £ E
200 21N 0O 0O0O0 Swi
O Reset USB1
R2IN R20UT otuirio PowerOn
o+tui-rii JETT
B 4 g R 0O+Mcu-vee RSN
ARSI AE 20MEL R I Ui
AT BUASTICT, RIEE LK st B2 O uim?
IR R BIR/CHE 7 H B opul-ps
O+ GND '
VCCA In 1 v Vcee
>—>|—f\/\X []p22 vee 28] <
Ax 1K b/
ﬁ —> AN\ {223 P21 =
10pFTC1 p
[3]rsT PWM2PCA2/P20[ 20— AN —4—o || -
sx AL o
7 = W
10K [JR1 ¢—-—AAN [ ]p3.0RxD ADC7/SCLK/P1.7 [ 25 F— AN, — e—
7 ” .I
= ¢—»—AM~e—5 |p3.1mxD ADC6/MISO/P1.6 s I
: b/
Al FEEET | xTAL2 ADCSMOSIP1.5 [Z—ANM, —f<—¢
=
— 7
A XTALL ADCA4/SS/P1.4
Ax A
+—>—AVW—5]rs2iNT0 ADC3/PL3 [ZL—AA—<—9
Ax v
> WWV— o p33/mT ADC2/P1.2
Ax vl
P3.4/TO/ECI CLKOUTI/ADCI/P1.1
7
' P3.5/T1/PCAI/PWMI  CLKOUTO/ADCO/P1.0
7
P2.4/PCA3/PWM3 PWMO/PCAO0/P3.7
b
P25 P27
L A P ER/CHIR % A I b Gnd P2.6
(4MHz~8MHz, filli& iR %) ,

XTALIFIXTAL2 T4
L RAM Rl AT 26 7E33MHz

LLL i, U B A A1
AU SR, BB X TAL 1
N, XTAL2BIA AT 4.

X

ﬁﬁﬂ%%@’i%ﬁﬁt%éﬁﬁ%&

2R B O RS — N STC12C5620AD £ 41 B4 Fr HLISP R #kgmAs T A
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FAPHEEHCKER RS, WrEP3.0/P3. 141 RS-232 - 15 e 3% 5 i Ji 32 422 3] F i 11 37
JHRS-2328 [, ] UATE RGegafe/THFH Pkt i s H P AR B JERS-232 1 P-4 s,
REG]H— AN RE, £ Gnd/P3.1/P3.0/VeclUME 52k, XFEHATUER T KRG FEERET . 4
SRUNEE S| HGnd/P3.1/P3.0/Vee/P1.1/PLONAME S LN, RIONET PUEIEPL. 0/P1. 1251 1SP R %,
R . IR A8 Gnd/P3.1/P3.0/Vee/P1.1/P1.0/Reset-b/ME S22 5| At i 1, X FEAT AR J7 {8
PR “BAL T MRk  ERHEmD 7 .

T ISP LK) R FE I N FHFE R VE W, “STC12C5620AD Z 41 5 LT & / 4w T BB 35
5o AINBATA PR I gafE FECTE, /el DA B gwfs 5 Fa 2 B Ar 24 b, ] BUfE
e LI MRS-232H P dh B BRI B, DM FEFE 2 . aife— NS REHR LB,
AT LU ) P g FE AR IR 2, MOESE 28 = 7 MmN R s o

FH b 5t STC-ISP# A M 9 3 www.STCMCU.com R %%
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STC12C5620AD

1.6.2 STC12C5620AD A% £ #1200 82 B 7 F B 2%

Vee
STC3232,STC232,MAX232,SP232 PC/HfIK O
N o
10uF B Ao RS
1]ci+ Vee > Vee STC-ISP?}({#T’%%U
0.1pF 2 JV+ Gnd |I- Gnd _F jji ” )EH F ?:I r‘ ”
— PC_RxD(COM Pin2) g2 E ST
£l [ T10UT FISTCH AL
-r'z o RLIN PC_TxD(COM Pin3) | L
0.1uF = — <
T R10UT HWHPERS L USB +5v O 5
=2} . ; S :
alH HT]v- T1IN Zgg&fﬁ% E}Z‘jrg U5B+:i\ TI(iJLT RliII\ G?D
0.14F, 24 &
o [P 121N O 0 0O SWi1
O Rese USBI
Eromy R20UT [9] O+-ut-rio S PowerOn G
o-—Ul-Pl.l Y N
e - O+ Mcu-vee HLIE T 6
A ARATRAE20MEL I < o4-uieso
ALAASHICL, RUATNIK otuirs
AL R LR R/CHE LA B = STen
Vee 20 Pin
A 10K[ Jr1
Vee
e {1 |RsT vee |20} « D
VA 1K 1K
AN Z[P3.0RxD ADCTISCLK/P1.7 [TT—AM—4—e
i
—>—AM~—[ 5 |P3.1/TxD ADC6/MISO/P1.6 E_/\/\/\,_ﬁ'_q 0.1F |
? b/ T ==10uF
alH FEE—{ ] xar2 ADCSMOSI/PLS [ TT—AA, —| <—e
= P
A XTALI ADC4/S3/P1.4 [ T6 F—AA, —t<4—9 S I
VA —_ 7
+—>—VW—T s [P0 ADC3/P1.3 [ 15 F—AA, —t<4—e
Ax —_ 7
+—>—AWW—T 7 |F3mT ADC2/P1.2 [TTF—AAM, —<—9
Ax A
—>—AW— 5 |p3.4/moECt CLKOUTI/ADCI/P1.1[13 !
Ax 7
P3.5/TI/PCAI/PWML  CLKOUTO/ADCO/P1.0[12 —
b/
Gnd PWMO/PCAO/P3.7[ 11 A
AR P P R /CHR 5 75 i
it (AMHz~8MHz, Hili#i5%%),
XTALUFIXTAL2I . A8 FH 9 R0 55 e A A i P ==
RSB AR TE33MHZ L LR, L

i E B R e, e BLZR IR CUUS—NSTC12C5620AD Z 41 B Fr HLISP T 3 g F5 T AL,
XTALLHAIN, XTALZI R A07 2. 1] L1545 7 P
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STC12C5620AD

FAEECHER RS L, W P3.0/P3. 14 1 RS-232 B 154 He 5% 54 M Jim 34 22 3] L Jig 11 31
JERS-2328 [, #in] ATE RSt/ FH 2 Pk tr . R A P AR B JERS-232 1 P s,
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IR “BINL T 8EAR  ERFEmK 7 .
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FHL DG it STC-ISPAX 14 M X 5 www.STCMCU.com R %
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1.6.3 STC12C5620AD & 51|84 K #3208 Y 7 FA e 28
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1.7 STC12C5620AD ZA 5E BN AR

E g
=gl SOP20/DIP20/ i B
LQFP32|SOP32|SOP28/SKDIP28
TSSOP20
P0.0 2 6 FREI/O T PORTO[0]
PO.1 6 10 FRUE/OT PORTO[1]
P0.2 19 23 FREI/OE PORTO[2]
P0.3 22 26 FREI/OE PORTO[3]
P1.0 FRUEI/OIT PORT1[0]
i N -
PLOADCY) 5 . § N ADCO ADC % Ni#EIE-0
> AR R A1) A |
CLKOUTO | w73t 1% B WAKE_CLKO[0]f7/
TOCLKO¥ 1% & It & NCLKOUTO
PI.1 FrUE/O PORTI[1]
ADC1 ADC i Nj@iE-1
P1.1/ADC1/ | 51 9 3 ————
CLKOUT1 7 1 SEI &%/ VTR 1R B L
CLKOUTL |nyifid 1% B WAKE_CLKO[1]fz/
T1CLKO¥4 1% & I & JyCLKOUTI
P1.2 FRUE/O PORTI[2]
P1.2/ADC2 18 22 20 14 —
ADC2 ADC i Nj@ig-2
P13 FREI/OE PORTI([3]
P1.3/ADC3 20 24 21 15 —
ADC3 ADC i \j@iE-3
Pl.4 FREE/OE PORTI[4]
P1.4/ADCA4/SS 21 25 22 16 ADC4 ADC i NiBiE-4
SS SPI[Fl 5 B A7 8 LI MHLIE #1555
PL.5 FRUE/OIT PORTI[5]
T N E I —
P1.5/ADCS/MOSI | 23 27 23 17 ADCS ADC i \JBIE5
MOSI SPIJF| A 8 474 ) 6 AN (=4
A B AT RS 1 % )
P1.6 FRUEI/OIT PORTI1[6]
p——
PL6/ADC6/MISO | 24 | 28 24 18 ADCS ADC WAIEIE-6
MISO SPI[EG AT I E AN (=38
RIS Y 2 LR
P1.7 FREI/OET PORTI([7]
P1.7/ADC7/SCLK 15 29 25 19 ADC7 ADC i \J@iE-7
SCLK SPI[H 5 H 47 82 1 (A 45 5
P2.0 FREE/O T PORT2[0]
P2.0/PCA2/PWM2 | 26 30 26 PCA2 Al gwFERE S 4 2
PWM2 Jok B A ) 4 2
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B GRS
Bl LQFP32|SOP32|SOP28/SKDIP28 S(;f;zso(g;z)()/ B
P2.1 27 31 27 FRAE/OI1 PORT2[1]
P22 29 1 1 FREEI/O I PORT2[2]
P23 30 2 2 FRUEI/OT PORT2[3]
P2.4 FRE/O I PORT2[4]
P2.4/PCA3/PWM3 10 14 12 PCA3 Al RES % 3
PWM3 JBk i R s A 4 3
P25 11 15 13 FRUEI/O I PORT2([5]
P2.6 13 17 15 FREI/O I PORT2[6]
P2.7 14 18 16 FREL/OIT PORT2[7]
P30RAD 5 . . 5 P3.0 FRUEI/OT PORT3[0]
RxD IR eeden)
3 TxD ' S S 3 P3.1 FRUE/OII PORT3[1]
TxD £ OO R i
P3.2 FR1EI/OIT PORT3[2]
P3.2/INTO 5 9 8 6 — SREBO, T R T SR AL H S o
INTO ti
P3.3 FRUE/OI PORT3[3]
P3.3/INTI 7 11 9 7 — AEHRINTL, T B P T R H S R
INTI i
P3.4 FRUEI/OIT PORT3[4]
P3.4/T0O/ECI 8 12 10 8 TO JE I 2%/ THE AR O A T
ECI PCATHHAS B A8 ok iy N\ B
P3.5 FRUEI/OT PORT3[5]
Tl S I A /TR LI AN
P3.5/TI/PCAI/PWMI| 9 13 11 9 :
PCAI Al YuFERES 1
PWMI Jok i 1R i H 1
P3.7 FRUE/OIT PORT3[7]
P3.7/PCAO/PWMO 15 19 17 11 PCA0 AT RE S 4 HHO
PWMO |k 5E il %o
RST 31 3 3 1 AL
PR R B e L 8 SRR O B S NI, B A R
XTALI 4 8 7 5 B —AN G . 4 B T AN SR, 5]
HEI 2 4708 ST b 05 4 N i o
&) %BE;J%EF %E%&*Hﬁiﬁ%%%fﬁmﬁﬁf T&%%Bfa
s 7] S et T SEAATAL
AT .
VCC 28 32 28 20 FEYR IE )
Gnd 12 16 14 10 HE S, HEHh
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1.8 STC12C5620AD &% &2 F#FHER~TE

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

- D (9mm) >
< D1(7mm) >
OO0 000 3
Y | N 7y VARIATIONS (ALL DIMENSIONS SHOWN IN MM)

=[O | b SYMBOLS| MIN. | Nom | mMax.
— | —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.
NN N NNNN \
\V//éé/mm PLATING
TN
N\ N
SNONN NN NN
BASE METAL
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SOP-32 38 R~} K]

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

D (20.98mm)

ANEAARAAARAAE

O S
I g == — — — = - — - —— — —

telst
1
1

ﬁgaaaaaﬁﬁﬁgaaa

1.27mm

bl
b

A
\ 4

NN N NN NN

% NP
N ons

AN N\
KKK

BASE METAL
R
R1
. r%

—»| LI |

4
COMMON DIMENSIONS
(UNITS OF MEASURE = MILLMETER)
SYMBOL MIN NOM MAX

A 2.465 2.515 2.565
Al 0.100 0.150 0.200
A2 2.100 2.300 2.500

b 0.356 0.406 0.456
bl 0.366 0.426 0.486

c - 0.254 -

D 20.88 20.98 21.08

E 9.980 10.180 | 10.380
El 7.390 7.500 7.600

e 1.27

L 0.700 0.800 0.900
L1 1.303 1.403 1.503
L2 - 0.274 -

R - 0.200 -
R1 - 0.300 -
(0] 0° - 10°

z - 0.745 -
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SOP-28 3245 ] ~f &

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

D (17.95mm)

OAHARAARAAARRR

1.27mm

bl

»
!

A

o —
SSSSSSS

CE?;¢Q<AQE/WMMM

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 Ff 2% R ~J 5]
28-Pin Plastic Dual-In-line Package (SKDIP-28)
Dimensions in Inches and Millmeters

P D (1390mil) =
rnammasnansmng - —
al D O O - E
v v
AR R R IR PR IR IR PR L G ~— Y
T ' COMMON DIMENSIONS
v AN (UNITS OF MEASURE = INCH)
L N SYMBOL | MIN | NOM | MAX
‘ b A - - [ o210
100mil bl Al 0.015 _ _
A2 0125 | 0.130 | 0.135
b - Joos | -
bl -~ o060 | -
D 1385 | 1390 | 140
E - o3w0 [ -
El 0283 | 0288 | 0293
e - om0 | -
L 0.115 | 0.130 | 0.150
0° 0 7 15
eA 0.330 | 0350 | 0370

UNIT: INCH  linch = 1000mil

25



STC12C5620AD

SOP-20 &2 R~

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

D (12.7mm)

HAAAAAAAAR 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 NS S S S N \ 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 | 1.503

i L2 ~ 027 | -

EEEE R - 0.300 -

> R1 - 0.200 -

e @ 0° - 10°
z - 0.660 -
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PDIP-20 35 R~ &

20-Pin Plastic Dual Inline Package (PDIP-20)

Dimensions in Inches

D (1026mil)

<
<

M

»
'

ol D

[
—» S

L e e e e

0.120 |—

100mil bl

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

A - - 0.175

Al 0.015 - -
A2 0.125 0.13 0.135
b 0.016 | 0.018 | 0.020
bl 0.058 | 0.060 [ 0.064
C 0.008 | 0.010 0.11
D 1.012 | 1.026 | 1.040
E 0.290 | 0.300 | 0.310
El 0.245 | 0.250 | 0.255
e 0.090 | 0.100 | 0.110
0.120 | 0.130 | 0.140

0° 0 - 15
cA 0.355 | 0.355 | 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 XX -- 35 x - XXXX XX

| B %

fr 32, 28, 20

I P
W PDIP, SOP, LQFP
— TR
I: Tk, -40C ~85°C
C: kg, 0°C ~70°C

ARSI
35 TAESEA] #|35MHz

———— fHADTHE - A/ DEHRTIRE
TEADTHE - JoA/DEEH T RE

REFPAS AR,

30/Z30K 4T, 28 Z28K T, 24/224K Y,
20/220K 745, 162 16K 11, 122 12K,
08/Z8K T, 044K F77.

RAM/Z76871i, PCA/PWM/Z4H%

TAER
C : 5.5V~3.5V
LE: 2.2V~3.6V

STC 1T 8051, [AIFER)TAEARZRMS, A/ IH805 1 /8~121%
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1.10 BN KBS M —SESH (IDS)

STCH Hr—AASTC12C5620AD R4 & — N H AL I B A 4 BRE— & ik 5 65 (ID
5), A AR AN R R E A EIRAM BT MF TH - F7H 3ES:7 /N B TT 8 SR SR BRI B Fr
HLEIME— B IE 569 (IDS) , M« MOV @Ri” #8432 H. W 7 75 2] 4Bk — 1D 532
TR P B s, EUH P ERF 2 A7 A BTk B i PR R
Bk, REAEIMERE, B fRSEEBSREE, Sl n A ERME— D5 I

//BNFID S HICHE 5 512

/% ——  STC MCU Limited */
/% ——— STC Bkk*F 2009/2/7 V1.0 */

/* ——  STCI2C5201AD FFH ML, AL E & LT 8AEF */
/% ———  Mobile: 13922805190 */
/% ——  Fax: 0755-82905966 */
/% == Tel: 0755-82948409 */
/% ——  Web: www.STCMCU.com */
/% ——  KEIRFEFFESTC-ISP Ver 3.0A.PCBH FakgnfE L B Eti@sd —————— */

/% ——— AR EAEREFE ol AR R, SRR T I T STCRIBERL AR — */
[~ ANREAECE PG| FI AR, AR SCE I T STCRIBERE AR — */
#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();

/1 display MCU_Start_Led();
/1 send UART(0x34);
/1 send UART(0xa7);

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

{
i=*idata_point;
send UART(i);
idata_point++;
}
while(1);
}
void serial_port_initial()
{
SCON = 0x50;
TMOD = 0x21;
THI1 = RELOAD COUNT;
TL1 = RELOAD COUNT;
TR1 = 1;
ES = 1;
EA = 1;
}

void send_UART(unsigned char 1)
{

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

IR FERIC —WE TR R HUT U6 T AR
/e VAR B AR B LS IR AR
/e VAR B AR B LS IR AR

//0101,0000 847 AT AR B RER,  TCATMFZ I AL
//0011,0001 ¥ E 0 25 1 9847 H ah F 251 H 58
119 B E I 2% 1 B 3 F AR

1T ER 251
/IFCVF s H A T
sl

115 5 O
137 % H T 5 B TR SRR

11545 I3 56 B
137 % H T 5 B TR SRR
/SR VT R T A T
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if(k==Self Define ISP_Download Command) =R A
{
delay(); IIFER 1RD s 288 1
delay(); IIFER 1RD s 288 1
soft_reset to ISP_Monitor(); IR E AL BN RGEISP R 4% X
¥
send UART(k);
¥
else
{
TI = 0;
}

void soft reset to ISP Monitor(void)

{
ISP CONTR = 0x60; //0110,0000 & A7 £ R AISP i X
}
void delay(void)
{
unsigned intj = 0;
unsigned intg = 0;
for(j=05j<5:j++)
{
for(g=0;2<60000;g++)
{
_nop_();
_nop_();
_nop_();
_nop_();
_nop_();
}
}
}

void display MCU_Start Led(void)
{
unsigned chari=0;
for(i=0;i<3;i++)

{
MCU Start Led = 0; /TRSEMCU 6 TAEFR 7R )T
delay();
MCU Start Led = 1; IIHERMCUTF 4R TAEFR 7R AT
delay();
MCU Start Led = 0; ITRSEMCU 6 TAEFE 7R )T
h




25 B, gEERNLEN
2.1 STC12C5620ADZ %! 5 B # gYAT4h

2.1.1 STC12C5620AD A% /L AER/FMER TAERTh AT i
STC12C5620AD R 5 ITHIS05 1B A Hl, RGN fh Ik F1£ 458051,
STC12C5620AD R 51 5. 5 HLA /NI BRE: Y ER/CHE 37 I R A1 dl AR 8. BISTC12C

5616AD, STC12C5620AD, STC12C5624AD, STC12C5628AD, STC12C5630ADZE R 2 H [ AR v TiC B 2 18

R AR SR AR B B, HISTC12C5604AD, STC12C5608AD, STC12C5612ADEE TR 2 i | kR fic B 2 i

S N HIIR/ICIR Y 2, HA4STC12C5630ADT S 4k,  HAR R S [R/CHE 3% B 20 A4 8 i A4k

I P ZESTC-TSPYRFR S R A 1%, STC12C5630ADE Fr ML H B A FH A1 sm AR Bk I b . 385 Fr N 6 1

R/CHR 28, 5VEL B WL I T AR & SMHz~6.9MHz, [ NME & 5 B IAR 4L,  PIEFR/CHR % 22 (14

RO R I, AN EHEIRZE, BN ER/CHE 48 ol T 5 B B R EOR AU 3 &
TEXTSTC12C5620AD 2251 B Fr WLt AT ISP R 2 P25, Al UIEIET k%

R JE B Ja I BRSNS AR B R

EAEEFEGER PTG, (S8, ARG A HLR AR S RS 2 W R/CHR Y 2%,

T A2 A3 e AR 0 i 72 A I v ks FE I 4 T (BEAEXTAL /X TAL2E B ) , 7] DL $ WX TALI

JiR N AR Bl XTAL2BER 25 . FH P LU A0S b 20145 S Ak sl B o i LA W] B A .

0 S LB AL B A R B R AR RO B R L, I sl N SRR/ CHR ¥ A AR,

T 55 45 B0 Py MLAMNEE SR AR B Bk, FEXFSTC12C5620AD R 41 B HLIEATISP T % F 7 F2 7 I 7E ik

WPk 4%

ﬁ STC-ISP.exe =mEHEERPEE: www.STCMCU.com FEA=fFx139:

Stepl/4EW1: Select MCU Type JRAREREHNHIE
MCU Type AP Memory Range

[5TC 120562040 - o000 - AFFF

Step2/HFHE: Open File / 3T CoEEREMF A EIREND)
ARAE A ) fELen
0 [V IRTHESEED IREFHE |

0 v HRZHAIEGES T EEPROM 370 |
Step3/EMS: Select COM Fort, Max BaudAFES{TO, BaiEtEE
com: [comt w| a BEEEE: |useo0 v || | IEE NAE G R

e L s 7| | 1 mEsR/CHR
BRTIEREEREREREENE - BRENE oo - | HELORSE

Stepd/ IR WAEEAET A A AENAIT |

T Bah FERT R A " FIEPRCHEEE O AhEPSRiEEEATE

T4 BEFL 0FFL 1 & ST #EFE © ETo0an T H#HiER TR RIS, B

AT SR ERHE # ashfF—3EED: ) OB BB R LA

AR e R e ey T T LA R
wHESH 0 TEATERIEEITE Bl S, 0Fa) g FLA S B R A
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2.1.2 B3R oINS 1785

R A SR GG, IR Bl AT 34 R I b 23 A4S 1) 2 A7 5 CLK_ DIV A] AT I
BEOTH, WA P HLEE B AR R T AR

I 1 5 A7 2 A7 A CLK_ DTV 58 LR =

SFR Name | SFR Address | bit B7 B6 B5 B4 B3 B2 Bl BO
CLK_DIV C7H name | - - - - - | CLKS2 | CLKS! | CLKSO
CLKS2|CLKS!1 | CLKSO |43 #4515 CPUR SE bR TAE B 8
0 0 0 AN AR B B P SR/ CHIR 7 B
0 1 (HINER AR B B B P S R/CHiR 3 B 8) /12
0 1 0 (IS AR B4 B P9 S R/CHR 3% B ) /4
0 1 1 (HINER St AR B B S R/CHR 81 /8
1 0 0 (IS AR B B S HER/CHR 3% I 8) /16
1 0 1 (HIER AR B B B P S R/CHiR 3 B 8 ) /32
1 1 0 (O AR B B P SHER/CHR 3% B ) /64
1 1 1 (HINER b AR B B P SR/ CHR I8 /128
' NGB 000
[ [
[ R |
|
[ [
011
P EBR/CHR 35 I : T%?EE%EFSYSC%k
A —>I e 100 (2 RIS LA %)
[ [
[ [
[ [
CLKS2,CLKS1,CLKS0

GNEREET

STC12C5620AD F 41 5 - AL AT DATE 25 PR QIR 20 A A, 0] DAAE IE 3 AR 45
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2.1.3 el EIE B A AR ERR/CHRS7 SR (I ERET $h %)

STCHHT—FRSTC12C5620AD R 51 51 AL 1 0] LAAE F A% Ge i S £ ok, 3k ] DU B
FER/CHIR 75 7 I st (PN B ) . R 38 1 3 L AR AE N FTR/CHiR ¥ 280038 (PN BT B2 )
AT LA $ A0 AR o XIS XTALT/XTAL2VF 2. H | 48 FH P4 35 i iR 22 580K, T DATE S fisf
JFE R R B A AT IEAE S L A UUEH WER/CR R . 75 BTGRP IS, 34T
A LIS N SIRAMB G (FCH, FDH, FEH, FFHESE DU/ 55T AR SR SR BB pL ) i
I P FR/CHR 7 28 % (P B ) o ] DLdE I 132 N B RAMER G (F8H,F9H,FAH,FBH %
SEPUAS B IT) BIE SR FREUH F 85— YA P BB R/CHR 3% B3 i Bh R FRE e e R AT (PN 0 B b 4
), fHH “MOV - @Ri” 154 KizHL.

/ /BN R/ CIR AR FICHE 5 S 5 12 Fr

/* —— STC MCU Limited */
/% —— STC Bkk*F 2009/2/7 V1.0 */

/% —— STCI2C5201AD R L, AFSLILE & LT A7 */
/% ——  Mobile: 13922805190 */
/% ——  Fax: 0755-82905966 */
/% = Tel: 0755-82948409 */
/% ——  Web: www.STCMCU.com */
/% ——  R{E/RNFEFIESTC-ISP Ver 3.0A PCBI N #gmfe TH Eldid ————— */

/% == R BAERR T A FZAR T, WS TERR T A A T STCI BRI AR Y — */
/% === GRBAESCE G| FEAR, W TESCE A A T STCI B R AR 7 — */
#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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1
1
1

}

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

idata_point = OxF8;
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;

/18 DTasA
NIRFERIC —E TR R HUIT UG TAF
/1R VAR B 2 m 5y L IR AR
/1R VAR B 2 m 5y L IR AR

//0101,0000 847 AT AR RER,  TCATEFZIGAT
//0011,0001 2B THI 28 19847 H Bl # 2 TH 4 8%
/1% B E I 231 B 3 F A

IIFF e 281
1RV T T
1T A

/155 £ 1 PR
11375 22 E T 3%k SE P IR SR AR b

I/ R 5E K
11375 22 E T 3%k SE P IR SR AR b
1RV Ef T
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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(); IR AR BRSSP 7 X
H
send UART(k);
H
else
{
TI = 0;
H
H
void soft_reset to ISP Monitor(void)
{
ISP_CONTR = 0x60; //0110,0000 ¥ & A7 F| R GISP 75 X
H
void delay(void)
{
unsigned intj = 0;
unsigned intg = 0;
for(j=0j<5;j++)
{
for(g=0;g<60000;g++)
{
_nop_();
_nop_();
_nop_();
_nop_();
_nop_();
H
H
H
void display MCU_Start Led(void)
{
unsigned chari=0;
for(i=0;i<3;i++)
{
MCU_Start Led = 0; HTRSEMCUTF 6 TAEFR 7R AT
delay();
MCU_Start Led = 1; /B RMCUTF 4R TAERR 7R T
delay();
MCU_Start Led = 0; HTRSEMCUTF 6 TAEFR 7R AT
H
H
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2.1.4 T ZmIZRTEhEE

STC12C5620AD £ 41 B WA 258 7] 2 B IS b - CLKOUTO/P1.0, CLKOUT1/P1.1
5l g R B B A R AR T RE 2 A7 2%«
AUXR : Auxiliary register

SFR Name | Address | bit B7 B6 B5 B4 B3 B2 Bl 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 B0
WAKE CLKO| S8FH |name | PCAWAKEUP |RXD PIN IE|T1 _PIN IE|T0O PIN IE| - | - |[TICLKO|TOCLKO

Rk T e 517 28 AUXR/WAKE_CLKO/BRTJCE = 7 -

sfr AUXR = 0x8E; / /R T e 2 A7 AR AUXR (g st il 75

sfr WAKE CLKO = O0x8F; / /IR T RE B A7 28 WAKE_CLKO(f) ik 5 1
KRR T AE 517 23 IRC_CLKO/INT _CLKO/AUXRHIC 418 = 7 9 -

AUXR EQU 8EH SRR T BE 2717 2 AUXR [ i 75 B

WAKE CLKO EQU 8FH SHT I N R IR Th e 2 A7 28 WAKE_ CLK O ikt 75 B

Al F FHCLKOUTO/P1.0MCLKOUT 1/P 1. 1% Bl H s 4o -
CLKOUTO/P1.0FICLKOUT1/P1.1 (¥} gy th 25 il H WAKE_CLKO %7 A7 #% I TOCLK O o7 #1

TICLKOfZ#% il . CLKOUTO )% H e 452 ph e I 25042 il , CLKOUT 1A th o b 45 26 5 it

LR, FHRLR 8 I A% R AR E I a isE a2 77 3K (801 H Bh B 2 ) , AN EARVFAHRI

58 I 25 T, A5 CPU i Sk 1T

HIN R R T RE P /7 %% . WAKE_CLKO (Mihik: 0x8F)

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

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

B7 - PCAWAKEUP: fEfHEENT, &5 RFPCA ETHE/ T B Wik i powerdown s
0: ZEIEPCA EFH/ T BV A Wikt B powerdown ;
1: FOVFPCA BT/ R BRI Hh e i powerdown o

B6 - RXD PIN_IE: 0T, AVFP3.0(RXD) AT ERI, tHAE{IRXDM:Epowerdown.
0: Z51FP3.0(RXD) FF4#5ERI, 25 1ERXDMLEpowerdown ;
1: fRYFP3.0(RXD) FAIERI, H F0FRXDM:Epowerdown .
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B5-T1_PIN_IE: # AT, RVFTI/P3.SH A E T Wb &, MAEMI T B powerdown.
0: ZEIET1/P3.SH T P AT WibR &, WS IET 1M EEpowerdown ;
1: SRUFTUP3.SI NI E T B &, R TUEM Epowerdown »

B4 -TO PIN_IE: $#irfifiizC N, SLVFTO/P3. 4N FEHT B TOH Brbr &, 1A fE TOMIM: B powerdown.
0: ZEIETO/P3.4 T RN ETO Wi &, AR IETOMIN FEpowerdown ;
1: RVFTO/P3.AM T FEVEETOH Wiks &, t R VFTOIME i powerdown o

Bl -TICLKO: &5 fe¥FKP1.1/ADC AL & 4 5 i 85 T 1 i 8h 4 I CLKOUT1
1: FVPEPL LIRS B e i 25 T1 I % CLKOUT!, B e 28T1 HfE T
VEAERE 2 (847 [ B EE 45 20) , CLKOUT L H I A i e = T130% H1 % /2
WIHEC/T=0, SENEE/THEEETLE X P8 R Gim a4,
T1 AR ITRE U % AR = SYSclk / (256 - TH1 ) /2
T1 TAEAE12TRE 20T % AR = SYSclk /12 /(256 - TH1) /2
IRC/T=1, EI 38/ ES T U A B bk i A (P3.5/T1) i 4, U
iy A B ER = (T1_Pin CLK) /(256 - TH1) /2
0: ANFVFKPLHIEL B N e i 25 T 1R 4% H CLKOUTI
B0 - TOCLKO: &7 fo V-4 P1.0/ADCOJIEC & & i 25 TO i 45 i CLKOUTO
1: VPP LOMIECL & v e i 23 TO M B £ H CLKOUTO, LI 5E I 28 T0 A fig LA
ERER2 (847 [ sh FE AL R) , CLKOUTOS H % = TORE % /2
WIRC/T=0, EI S8/ BURTO X P 3k R SR B4, s
TOLAEAELT LI 4 i 45% = SYSclk / (256 - THO ) / 2
TOTAEFE12THL A (1% Hi A% = SYSclk / 12 / (256 - THO) / 2
WHRCT=1, EN 3/ T EaS 0 43k 4 A (P3.4/T0) 4,
P %E = (TO Pin CLK) / (256-THO) /2
0: ANAVFKGP1.OMIEL B A i 25 TOM i & H CLKOUTO
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R R 2 (A% AUXR (Bidik: 0x8E)

AUXR : Auxiliary register (/A £ F-41k)
SFR Name| Address| bit | B7 | B6 BS B4 B3 B2 Bl B0
AUXR | SEH | name | TOxI2 | TIx12 |[UART MOx6|EADCI| ESPI | ELVDI

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

0: &3R0S /28051 5 Fr Wl g B 2R B FE, BI12434i;

1: ERTE0IEE /28051 H Fy AL e i #8 I FE 11265, HPAS 734
B6 - T1x12: &K #% L B4 o

0: JEMNT#8 1B /28051 5 Fr Wl g i 2R R BE, BI 1243405

1: EW 28 1S 8051 5 WL I 8 Il 1245, BRAS 7343t

WIERUARTH O HTUE AP KA A, WHTIXI2A 0 E UARTH L2 12TIEZ1T.

B5 - UART_MOx6: = IR0 188 15 3 3 B AT

0: UARTH CIRE R O3 B fE A% 45805 1 B AL ER LI B, BN 12404

1: UARTH 2RO fE R AL 4805 1 ¥ HLER I FE 1 64%,  BI243 40
STC12C5620AD 4172 1T HIS0S 1 A Hl, AT #AELS8051, UARTH: OGN G MAELSR
805111
B4 - EADCI: A/DH T fe VAL

0: 2%1-A/Drp i,

1: Fo¥FA/DA T,
B3 - ESPI: SPIF I so ¥F%HiI47 .

0: 2% 1-SPIHIT;

1: SRYFSPIH K.
B2 - ELVDI: A& Al iy so vr 42 i iz

0: 2 AR H A I = b5

1: SOV A I W7
SVEL ML, 3. 7VEL N NARIE, 3VEAHL, 2.4VEL FAMKE. SIELVDI=1 (o VARG I i) |
D) 7 AT H AT 18T
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/% AFE ¥R CLKOUTO/INT/T0/P3. 4, CLKOUT1/INT/T1/P3.5, CLKOUT2/P1. 0%t i fhist A s/
/% WHERZE SYSclk = 18. 432MHz, TO, T1, JS7 e Az 83 TAHEZE 12T Hizks/
#include”reghl. h”
sfr WAKE CLKO = 0x8F;
sfr AUXR = Ox8E;

PCAWAKEUP : F¥F PCA LFHF / TR M2 powerdown.

RXD_PIN_IE: 1, f0¥F RxD/P3.0(=iRxD/P1.6) AT ERI, tHAEMRXDIEIMEEE powerdown.
T1 PIN IE : 1, ¥ T1/P3. 5 FREUSETIRWbRL, HASETIMEER powerdown.

TO PIN IE : 1, ¥ TO/P3. 4l NS ETOS Wibr L, tHAEETORIMLER powerdown.

1, So¥F PL.1 % T1(P3.5) Bo% ke, HHB4pE = 1/2 T1 HH=E
T1 TAEAELT B %t A5 CLKOUTT =( SYSclk / 2 ) / ( 256 — TH1 )

T1 TAEFEL12T BExUAT 14 i CLKOUTL =( SYSclk / 2 ) / 12 / ( 256 — THL )

1, FSUVFPL. Offl%rH TO(P3.4) FaHkyR, HiHEBHR = 1/2 T0 #HER
TO TAELELT B % AR ZECLKOUTO =( SYSclk / 2 ) / ( 256 — THO )

TO TAEFE12T #Ea K% R CLKOUTO =( SYSelk / 2 ) / 12 / ( 256 — THO )

main ()
{
/% BN SFR WAKE CLKO (Hihik: 0x8F)
B7 -
B6 -
B5 -
B4 -
B3 - N/A
B2 - N/A:
Bl - TICLKO :
0, ARVFEPL 1ii%H T1(P3.5) ¥tk
BO — TOCLKO :
0, ANRVFPL. OfFIH TO(P3. 4) ¥ H Bk
*/
// AUXR = 0xC0:

WAKE CLKO = (WAKE CLKO|0x03) ;
TMOD = 0x22;

TLO = OxFF;
THO = OxFF;
TRO = 1;
TH1 = OxFE;
TL1 = OxFE;
TR1 = 1;
while(1);

//1T =
// FVFT0, T1
//T0, T1 TAEZERR2, 8 [ zhdE it

// IR BTOIFUATHEC AR, X RGN Bl AT 40 Sty

//JBENTUFIRTHEC AR, X RGO Bt AT 43 4tk th
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2.2 STC12C5620AD AR5 HE KA A BIER

STC12C5620AD #4151 5 AL AT LAz A7 304 A A LARRARZOAE, B 1502 B,
AR AN P . IEH TAEM NN, STC12C5620AD £ 41 ¥ HLIG SR T FE /2. 7mA ~
TmA, T AR T B A DR R <0.1uA, A AR B A TR SR <1.8mA.

R A X B 3 91 8 CLK DIV ], 1 25 PRASE 2R 4 B 82 =X () a3k N F R 428 1 27 A7
PCONHIAH N AL H] . PCONZF A7 48 & XU -

PCON (Power Control Register) (/1] {7 5-1F)
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
PCON 87H name | SMOD | SMODO | LVDF | POF GF1 GFO PD IDL

LVDF : iR HAS IR A7, [R] ISH2 (R HoAS W o 5 SR bm Az
IR AN TAF R R Ve AR TARMAT I I THE BT, A2 BZhE L, SR A o 2 5 5
VTR . BIAE A HS AR s Ve /Il TR B A I T THE H I, ANE AT ¥ SR VAR A
T, ZALESE BN AT BB AE0, TEOE, W AR U Ve Ak K TR R
Rl IR R, AL XA E BB L.

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

SKPRN . EA R EREA GREED , ERINEEM AN E LS SRR E AL, RN

METVELL, B EE H AR A, 8 a0 T 7k

TERIUE AR A, T POF=0, i
POF/PCON.4/& 75 A1

\4

A AN

: ST AN,
LR RE 1L

P S L,

4@T@° S AL
A R R
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PD : #HE K, HEAPower Downtbizt, R FHAMS b B H T~ fith & 5T B fid % e B2, 330 O\ 3
RSN, RBI AN AR, BT ERERCPU.L SERT 8. AT DEThREHEIE TR, RA
AMERFRIWTARSE TAE . nPRECPUM B F AR s B () 4R 7 B0 . 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 AENIE, R DiFE<0.1uA

IDL : REJLEL BEAIDLESGE CER) . BRRFEALCPURLI B, CPUANATIR 41, k)

RERBIFAT PT 4R SE TAR, WIHHAMER I, eI a8 P T, (IR EASHH o B S2 A/ DEE# A by o (1)
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 58 52 B 28 Timer0, Timer 115 7] UK B R AL 25 PRI RE 2 nde il
AT DR (UART) 9] DUK B AU 25 DR A Qs il
GF1,GF0 : Wi~@E ] TAEbREAL, AP o] DUEEEA
SMOD, SMOD0: HriF#ESITExR, &8 OFK, EHEMENA.
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2.2.1 RRHEN
Fe o 3 A1 T LK SRR (30 8 B 5P R/ CR 35 6 ) JEAT 405, AT T4
TR, RAETHRE, FREMI .

I b 4 4 27 A7 2R CLK DIV A7 158 LR
SFR Name | SFR Address | bit 7 B6 B5 B4 B3 B2 Bl BO
CLK DIV C7H name - - - - - CLKS2 | CLKS1 | CLKSO

oe]

CLKS2|CLKSI1 | CLKSO |43 435 CPU SEbr TAER 8
0 0 0 | AMEB ab AR Bh Bl P S R/C R 3% B

(H1 30 i A B B P S R/CHR 3% B ) /2
(A1 s A B b B8 P S8 R/CHR 3% IR ) /4
(A58 b AR B o 8 PN S R/C R 9% B ) /8
(G138 s P B b Bl P S R/CHR % I ) /16
(G VA B b B P S8 R/CHR 3 e 4k) /32
(G130 s A B b Bl P S R/CHR 3% I ) /64
(G138 VA B b B Y B R/CHR % ) /128

—t = = = OO O

el K= k=2 Bl el K=
=l E=0 I E=0 = K=

2
$
=

000

001

o
l

010

011 AP SYSclk
(RN R)

A

N ER/CHRE 3% st 4o
IS NG A

L
N

100

101

110

+128 111

i - -
AN (98]
I H )

CLKS2,CLKS1,CLKSO0

GNEREET
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2.2.2 TRER

¥ IDL/PCON.OE A1, HAHLHEFENIDLE (FIH) B ESRERXT, NCPUTLH 1k
TAE, (ERANERWT . SIS I RS . ERaS. A/DE L, AT OSSN IERIBIT. AT
MED RN S TERRTHASHE —AIDLE "#i:{i: IDLE WDT(WDT CONTR.3),
MIDLE WDTH W B N<170, FHIIMER2RE “SHER" 115, BIE® TIE. 4
IDLE_WDTHAEIEF“0"R, HIIHER EE “SWBER” AT, BSE IR TR, BN
T, RAM. HRAREH(SP). BT (PC). FFREF(PSW). BRI (A) & FF A7 A H IR FF
SR HHE . VO DR FEE 2 N U S AT — ZI 4IRS . SN R B R WL BT 2k
WA HRRE IEH 84T (BRCPUTCH B0 A TAEAN) o MATA — AN e W= A2 i, e AT T80 mT LUK 5 B BLAa
g, FRHEMRELS, CPUBMSHITH N TN ATER N —&EL.

A R AT DR H 2 AR A o] — A Hp 7 14 7 A2 42 5| S IDL/PCON. O Bl 44175 %k
MR 2 A 7 — MBS W vk SMEBRST S R AL, BB &, =4k
T, XL AL GRS ALE SR T B IR R 24 B 10us, A REFEAEE AT,
FRKERSTS B, S5 AN, B ML FE 7 0000HAL H- 46 1E# T4 .

2.2.3 RN/ (FPIER

¥ PD/PCON.1E A1, B HUK#EAPower Down (B HE) 1, HiHMEA M ENER. 3
NP G, W EE R, BT EREE, CPU, @25, B M. A/Diff. HAT0%
1EIETAE, AMHBA W gRE: TR, Gn SAR T A I H B 7 7o V8 o] P A v e, DUMEG Fs A 000 R 2% ] £k
SETAE, {UPRHTIE TR, SNBSS, FrAUOI. SFRs (FRkThRearf748) 4Edrit N
FRR QAT —Z PR S AR

AR CPU M B B R M i [ A 2645 4 . INTO/P3.2, INT1/P3.3, ECI/T0/P3.4, PWMI1/PCA1/
T1/P3.5, RxD/P3.0, PWMO/PCA0/P3.7, PWM2/PCA2/P2.0, PWM3/PCA3/P2.4.

FAb, AR AL HEMCU M Fs B AR Qe i, &2 A7 M B S5 FROMCURKS MFH 2 2 /77 11 000 0H AR T
GI1EH TAE.

B R GETC AR W EORE S AU Ft A O RIS, T ) P R R I I e A

o XF——3—

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

R VO L E Se il B o /58 BRSO E R, BB S i RE R ACLIE L
PR WL N ri SR A, K45 8 H I /O R AIG, T Pl 6 e F BELR 125 it i Pl 28 C L
Hio A CLIK LB /N 70, VIR, AR ITINTx 23 7™ A2 — AN N i b I, AT E 3o 5
Fi HUAA G AR 2 e
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2.2.4 HIMERPETORES 2 EE AR R AN AZE 7 (CREF AL miZF)
1. Ci&F

/3 EH A8 v T O R i st FELARE X PR A 51 R */

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

/% == W/RSTC 1T Z 515 AL A0 5 WrOnge i 4t i g = */

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

/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
PSR EAERR e A P B S & S AR */
PEAERE P TR B = Ry AR 1 STCR BERE SRR */

/* */

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

//External interruptQ 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; /lopen global interrupt switch
while (1)
{
INTO=1; //ready read INTO port
while (IINTO); //check INTO
_nop_();
_nop_();
PCON = 0x02; //IMCU power down
_nop_();
_nop_();
Pl++;
}




STC12C5620AD

2. SLeRIERF

/R A5 H T O R et P ASE 2P 7 9 R P */
/* */
/* --—- STC MCU International Limited */
/* - JH7RSTC 1T ZH AL E A8 7 0nse it i A 5 */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
/U S EAERR A B S E g - AR Y */
PELERR R B EE R B A 1 STCI Bk AR Y */
/* */
;interrupt vector table

ORG 0000H

LIMP MAIN

ORG 0003H ;interrupt 0 (location at 0003H)

LIMP  EXINTO

ORG 0100H
MAIN:

MOV  SP#7FH ;initial SP

SETB  ITO ;set INTO int type (1:Falling 0:Low level)

SETB  EXO0 ;enable INTO interrupt

SETB EA ;open global interrupt switch
LOOP:

SETB  INTO ;ready read INTO port

INB INTO,$ ;check INTO

NOP

NOP

MOV PCON,#02H ;MCU power down

NOP

NOP

CPL P1.0

SIMP  LOOP

s

;External interrupt0 service routine

EXINTO:
RETI

END
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2.2.5 HSMERA BT MR ER IR B AR SRR AE Fr (CREF AL 4RAZE )
1. CigFF

/3 EH A8 T T 1R st AR PR A A5 R */

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

- RSTC 1T ZF1 L Eh b8 B L *

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

/¥ --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
/N AR e o A BRSO E R 5] AR */
PEAERE P R B = TRy AR 1 STCR Bk AR */

/* */

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

//External interruptO service routine

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

/3 EH A8 T T 1R st FRARE PR A B R */

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

/% - W/RSTC 1T Z 515 AL HH A0 5T o U 1 e i st i 8 */

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

/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
/AN FEAERR e o A BRSO R 5 -2 T */
PELERE P R B E Ry AR 1 STCRY Bk AR */

/* */

;interrupt vector table

ORG 0000H
LIMP  MAIN
ORG 0013H sinterrupt 2 (location at 0013H)

LIMP  EXINTI1

ORG 0100H
MAIN:

MOV  SP#7FH ;initial SP

SETB IT1 ;set INT1 int 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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2.2.6 HERROMEER BRI IZEF (CREFFICHIERF)

1. C#EFF

*/

/% HH R I 25 0P 451 i A58 X R s B R
/*

/* --- STC MCU International Limited

/% - JEZRSTC 1T Z B L H A i OR i FLASE
/% --- Mobile: (86)13922805190

*/
*/
*/
*/

/* --- Fax: 86-755-82905966
/* --- Tel: 86-755-82948412

*/
*/

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

*/

PN SR EAERE A Y AR S B T 5] AR

PBLERE R BOCE R ENIE ] 1 STCHIBURL AR P
/*

*/

*/

*/

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

sfr WAKE CLKO = 0x8f;

//External interruptO service routine
void t0int() interrupt 1

//interrupt 1 (location at 000BH)

{
h
void main()
{
WAKE_CLKO = 0x10;
ETO=1; //enable TO interrupt
EA=1; //open global interrupt switch
while (1)
{
TO=1; //ready read TO port
while (1T0); /Icheck TO
_nop_();
_nop_();
PCON = 0x02; //IMCU power down
_nop_();
_nop_();
Pl++;
§
§

//enable TO falling edge wakeup MCU from power-down mode
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2. CHRIER

/3 EH 58 I 2% O R it 4 L ASE X X 7 U A */
/* */
/* --- STC MCU International Limited */

/% == W/RSTC 1T Z 515 ML HH 2 i ot ORda i 45t i A8 */

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

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

[* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
/U AR e o A BRSO E R 5| AR */
PEAERE P R B = TRy AR 1 STCRY Bk AR */

/* */

WAKE_CLKO EQU 8FH

H

;interrupt vector table

ORG 0000H
LIMP  MAIN
ORG 000BH sinterrupt 1 (location at 000BH)

LIMP  TOINT

ORG 0100H
MAIN:

MOV SP#7FH ;initial SP

MOV  WAKE CLKO, #l0H  ;enable TO falling edge wakeup MCU from power-down mode

SETB ETO ;enable TO interrupt

SETB EA ;open global interrupt switch
LOOP:

SETB  TO ;ready read TO port

INB TO, $ ;check TO

NOP

NOP

MOV  PCON, #02H ;MCU power down

NOP

NOP

CPL P1.0

SIMP  LOOP

s

;TO interrupt service routine

TOINT:
RETI

END
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2.2.7 HER R IMEERBEXANRIEF (CEFFMILHIERF)

1. CigF

o I 2 L R o B R 5/
/* */

/* --- STC MCU International Limited */

/#* —=- W/RSTC 1T ZRF1 5 ML EH T I i 1P st Hp S */

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

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

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

/* --- Web: www.STCMCU.com */
/N SEEAERR b Al BRSO R 5| AR T */
PEERE P R B E Ry AT 1 ST Bk AR ¥ */

/* */

#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

51



STC12C5620AD

2. CHRIER

/3 EH E N 2 10 ot AR 2 PR s 91 */
/* */

/* --- STC MCU International Limited */

/* - EZRSTC 1T R )L o I 35 10 B g =X */

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

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

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

/* --- Web: www.STCMCU.com */
PO AR BAE R P BAE S T G AR T */
PETERE S R BT TRy AT T STCR Bk AR 17 */

/* */

WAKE_CLKO EQU 8FH

s

;interrupt vector table

ORG 0000H
LIMP MAIN
ORG 001BH
LIMP  TI1INT
ORG 0100H
MAIN:
MOV  SP#7FH
MOV WAKE CLKO, #20H
SETB ETI1
SETB EA
LOOP:
SETB Tl
INB TLS$
NOP
NOP
MOV  PCON,#02H
NOP
NOP
CPL P1.0
SIMP  LOOP

s

;T1 interrupt service routine

T1INT:
RETI

END

sinterrupt 3 (location at 001BH)

;initial SP

;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

52



STC12C5620AD

2.2.8 HEITORDMEEZIHEE #EANKIEF (CIEFFCHmIzR)

1. C}EF

/3 EH B AT T RxD R it A S S R s 191 12 P */
/* */
/* --- STC MCU International Limited */

¥ - JEHZ/RSTC 1T Z 41 5 L R DR 51 i A2 */

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

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

/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
PN AR BAE R P BE S T G| AR T */
PAELERR P R B S E T A T ST Bk AR T */

/* */

#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;
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
/Icheck RXD

//IMCU power down
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2. SCHRIZRF

/3 AT T RxD R -t FEASE 2 PR 7S B AR */
/* */
/* --- STC MCU International Limited */
/¥ - JHZRSTC 1T F 41 1 L E R DR st i A2 *
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
PO S EAERR s BUE SR G| AR T */
PUETERR TP B EE TR B T STCHY B k) A2 7 */
/* */
;/*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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2.2.9 HPCAMEE IR AR AYNIRIEF

(CREFFULHRIZRF)

1. CiEF

/*HIPCAR R 451 A58 2K R 7= B R */

/* */

/* --- STC MCU International Limited */

/¥ - EZRSTC 1T R H1 87 AL I PCA MG i 1 FE AR 2 */

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

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

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

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

PO R EAE R o A BRAE S o 5| AR */
PIEAERE P R EOCE T ] T STCRIBUR KR /7 */

/* */

#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 = O0x8F;

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 = 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 = 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 = OxFD; //PCA module-3 capture register HIGH
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sfr
sfr
sfr
sfr

sbit
sbit

PCAPWMO = O0xF2;
PCAPWM1 = O0xF3;
PCAPWM2 = O0xF4;
PCAPWM3 = OxFS;

PCA_LED = P170;
CEXO0 = P37

void PCA_isr() interrupt 7 using 1

{

}

CCF0 = 0;

PCA_LED =!PCA_LED;

void main()

{

/I

I

CCON = 0;

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

CCAPMO = 0x11;
CCAPMO = 0x21;

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
/Itoggle 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)
/lon CEX0(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
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2. SCHRIZRF

/% FHPC AR i 4t ffLASE IR 7R 91 R */
/* */

/* --- STC MCU International Limited */

¥ - JHZRSTC 1T Z 41 8 7L EH PC AR i FELASE 5 */
/* --- Mobile: (86)13922805190 */

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

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

/* --- Web: www.STCMCU.com */
PO S EAERR s BUE SR G| AR T */
PUETERR TP B EE TR B T STCHY B k) A2 7 */

/* */

;/*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 0EAH ;PCA module-0 capture register LOW
CCAPOH EQU OFAH ;PCA module-0 capture register HIGH
CCAPMI1 EQU ODBH ;PCA module-1 mode register
CCAPIL EQU OEBH ;PCA module-1 capture register LOW
CCAPIH EQU OFBH ;PCA module-1 capture register HIGH
CCAPM2 EQU ODCH ;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
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  CCF0
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 P10
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 CEX0(P3.7) and enable PCA interrupt

;enable PCA falling/raising edge wakeup MCU

;from power-down mode
;PCA timer start run

;ready read CEXO0 port
;check CEXO0

;MCU power down

58



STC12C5620AD

2.3 E41

STC12C5620AD &5 5 F LA SRR AL 77 AMHRSTHI IS AL, BM4EA, EHREAN,
W EAR T A7, MAXS10% B Bk EL, B IMENAL.

2.3.1 5MEBRSTS|BIE (L

SREBRST S| I 3t S 28 [ R ST 3 B T — 5 5 J25 P A ks, AT S BB P KL 52
7o FERSTE L IR 25 S 45 25 /D 24N B I 1 Ous S5, B0 A WLk N RDIRES, J4RSTHE [ 45
T [ BT i, B0 WL SR IR A 3 MR R X f90000HAL IF 4 1 3 T4

2.3.2 RMEEN

RPN FAREFEET RS, AR SERERTER, TELMBAILRGREN R)E3)
2 ABEGII8051 5 WL TAEAF B AR SRR RE, I R ARSI, SEP AT R
R . BASTCHTHE ! ()38 5 AU 805 AR & ) BLR I N T TAP_ CONTRAFIR T e A7 A7 4, SL0L 1 Utk
DiRe. AP R e R 4 I TAP_CONTRAFIA V) R 75 A7 i B R AL SWBS/SWRSTHL T LA & 4t
=X AT

IAP_CONTR: ISP/IAP #Zi#il| 257 #%
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%1EIAPEE/ 5 /##FData Flash/EEPROM;
1: RVFiE/ 5 /#EFRData Flash/EEPROM.
SWBS: Hfhi 5 M 7 B R X G 30(0), B MNISPREF X B 5h(1). B 5SWRSTH L&
AT LASEIL
SWRST: 0: A#(E; 1: PPERNRFEAL, BIEHINEE.
CMD_FAIL: H15i% TISP/IAP#T 4, JEXISP TRIGI%X46h/BOhfidt /& <, WA 1, 7 i &

s MR R FHAR R IX (APIX) A EALFE D) 2 P B FR T X (APIX) FFIEHATREY  —
MOV ISP_CONTR, #00100000B ;SWBS = 0 (i%&#FAPIX), SWRST = 1 (K& A7)

s MRS ISP I 78 1y X A AL I DI B PR AR T X (APIX) AR AT AR 7
MOV ISP_CONTR, #00100000B ;SWBS = 0(i&#APIX), SWRST = 1 (K& A7) —
s W SRR 7 X (APIX) 3 B AL I U140 31 R G ISP FE P X FF IR HATRE 7 -]
MOV ISP CONTR, #01100000B ;SWBS = 1(G&FEISPIX), SWRST = 1 (k1)

s MR ISP I #5158 7 X A SR AL I DI B R R TSP 15 88 5 X a6 AT RE 7

MOV ISP CONTR, #01100000B ;SWBS = 1 (i£FISP[X), SWRST = 1(3KEAL) —~
KGN RABENRGTEAL, A NFFRIIRE T A3 # = S A BWIGE, VO awIihik
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233 FHEEN/IEBEEN

YRS VCCIR T L B A/ S AL BB (A I T TR F R, T R Z R R
B MVCCHEFIKE IR HERT, WEiR32768/ M85, G/ FEEMAER.  EARE
BRI, bR/ R AL TR G A

2.3.4 NEMRERNE AL

STC12C5620AD A& 4 A LN BAR BRI Z A7, FFHEA I THEHEE T E (FESTC-ISPYw
FESAIER) o SR LA AR BRI E A T ERERD T EFfA, (RESEA B KR %
3.7VAI3.3V,

IR | G TE | BTE | ik | anee | mse e <y

EEEEE BlithmEs. 78 3.7 BT 3.3v BT
MCU Bphs T lemH: AR wsEdr = B E

BENAERET EE e G e il & (=
Lo BIREXEHBIFEE 4 (" TES ¥ KO
Tdle (FFRDIATEHIFIARET ST C (s
LR BENBENMERE HaRdH i il 256

3RS L PN PG R A S5 [ TR BT P B o R BRI, A& JE A B TR AT 62,4V 12,0V
ER | BExTE | BT | SIMCAR | Bznge | e omcd >

EEEEE @it ss. 7ame 2.4y BT C zov BT
MCU Bphs T lenH: B wiEvr S B E

BENMERET BT LkeaE T e il > O
LHRBRTFEEHN BRSS! 5 " YES + WD
Tdle (A IRZERTMIERET RS0 & =
LERBENBENFMERE Rt 256

Y L IS, R CRIE B LIRS AR BRIk, AT DR R B B A 0 A e A il
SAIThRE: R R F R R T I IS R RS, B HLE AL, I ARAE RS IEH TAE.

b H A S AR R A I AR B AL (LVDF/PCONLS) 1, BHBHMEE (EEZA AT LT
W BUGERE, PR —KIEAETNE, W, MR R TR R .
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5 W EMR A ILVDA SR HIRF IR T RE S A7 8 R

Mnemonic | Add Name B7 B6 B5 B4 B3 | B2 | BI BO 5;5;‘
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 | EXO |0000,0000
AUXR | 8EH| Auxiliary Register | TOx12 Tix12 |UART Mo0x6| EADCI | ESPI |ELvDI| - - 10000,00xx
P |BSH Ime““&‘zﬂ"my PPCA LVD | PADC SPI | PS | PT1 | PX1 | PTO | PX0O |x000,0000
IPH  |B7H Imemgl’itgiri"my - PPCA LVDH| PADC SPIH | PSH |PTI1H|PX1H| PTOH | PXO0H |x000,0000

PN ARG A WA 82 F v 4% 1] SR VP AL & . EA/EPCA_LVD, ELVDI.
EPCA_LVDJ2&PC AR HURIIT Al o B i) & o 7 o
VAL, BEALFT AT, B TGI8 AR AR AR I A T 17
ELV DI LG H A P o B (14 BBk 58 VA
P SR L A 0 A 52 F e AR 56 2% A7 % . PPCA. LVDH/PPCA_LVD, 0/0,0/1,1/0,1/1,04 % W
RSN
PR A U A B2 R T B SR AR B2+ LVDF, ZEHREE

AR AR S — Lo 47 45 -
PCON : HLJ% ] 25 A7 4% (AN FT AL T-4k)
SFR name | Address bit B7 Bo6 B5 B4 B3 B2 B1 BO
PCON 87H name | SMOD [ SMODO | LVDF | POF GF1 | GFO PD IDL
LVDF : fig Al An Az, [F] -t 2 AR He A I o i SR bR 547
WU A AR R Ve e/l TR A I TR i R, AL B E L, SR Al o 2 75 b
FVFIER . BIFE A8 AR f R Ve oA THIR H A 0 )R A I, AN AT 80 0 VIR Hs Ao
T, ZALEE SN AR AE, 150/, WA TAEHEEVec 4 8K TR E
RIS E B E N

IE : Tl o vF 27 A7 4% (AT AL 3Hk)
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
1E A8H name EA | EPCA LVD |EADC SPI| ES ETI1 EX1 ETO EXO0

EA: il o ds .

EA=0, BFi /A gk,

EA=1, JFCE W, (EEA IS A B ORI RV HIAL .
EPCA_LVD : PCABLH A IrRIIE He A ) o W Fo VF 7
EPCA LVD =0, Z%1EPCARERAME EAS I A 5
EPCA LVD =1, fCFPCARLHURIE AR A 1
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AUXR : §iBhZ7fEds CRal A7 3-4k)

SFR name

Address

bit

B7

B6

BS B4

B2

B1

BO

AUXR

8EH

name

TO0x12

T1x12 |UART MOx6

EADCI

ESPI

ELVDI

ELVDI : I A I 187 B 50 2FA67
2 ) AR RS A T 5
ELVDI =1, fCYFC A0 A .

G SR o VAR T ) 5 G LA R PR A A
1. W4ELVDIE L, VMR Ibr, 32 A He o W i s il 7
2+ HGEPCA LVDE 1, FuvFPCARSHL A W7 S AR H AT Fp T, 3 PCAASE SR Hh W B A s AGE ) v B (1 A

RIS, AL AFT IR, R TeiE = AR A A T

ELVDI =0,

3. KEAEL, fTIFHR A HLE R WHERIAL, B AT, R o™ A AR HAS I o W )

AR ARG 7 1 552 3 P S 40437 11 s P i SR AR A L LVDF
SVEAFTHL, 3.7V (£0.1) PAFRIEE, 3VEAHL, 2.4V (£ 0.1) PAFNEE,
WIELVDI=1 (FVHREH W , 2= A%k H ¥

IPH : RS il Ar A7 2% s (ANR] o F-hik)

SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO
IPH B7H name PPCA LVDH|PADC SPIH| PSH | PT1H |PX1H| PTOH | PXOH
1P : R IBTfIE S 24 ) B A7 Ak (AT 467 - hb)
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
1IE BSH name PPCA LVD | PADC SPI| PS PT1 PX1 PTO PXO0

PPCA_LVDH, PPCA_LVD: PCAT%ﬁ%EPLﬁﬁTEEEi‘AU”J WA Se AR A .
*4PPCA_LVDH = 0 HPPCA_LVD = 0f,
*4PPCA_LVDH = 0 {PPCA_LVD = 1§,
*4PPCA_LVDH = 1 HPPCA_LVD = 0O,
*4PPCA_LVDH = 1 HPPCA_LVD = 1,

PCAREHR r I AR s Al

PCARE L FH I AR S v i g o AR S 28 4 B (1255 40)
PCAREH P I AL S A o I g S AR e 2 v B (PRS2 1)

e T S e A0 56 4 e (A2 56 442)
PCARRHL A W A A I o B o s I S 20 1 T (AR 2 213)
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2.3.5 MAXS810% A& {iiE B
STC12C5620AD £ 41 B A WL N E 4 % TMAXS10E A E AT IS . EMAXS10E & A7 H I E

STC-ISPife s T4 FLVF, W LA B A7 5K ™ A 4200mSSEIR , R A A REHIERR -

2.3.6 A JRA(WDT)E L

ET R/ BEBRT/ MENREFEGTEENRGT, AT “RAERFHL
T, ZFFH, MCU/CPUREFII K, SHMALGKNAI S T/E” , My 25l #E 1M, R
MCU/CPU ANTERIE [ 18] P 42 R U7 W) & T 14, 5l AMCU/CPUAL T3 50 IR A, BT 1t &
FRIEMCU/CPUR AL, i R 48 HHT VLI R AT F #2)F . STC12C5620AD R 415 HLA

A g T A T IR,

il B P LR G AT SR TR AR SE N 5/ i e

NETIRE, FATIE

o SRR T RE AF £ 45 WDT_CONTR:
WDT_CONTR: % [ 144(Watch-Dog-Timer)$% | 75 17 %%

SFR name |[Address| bit B7 B6 BS5 B4 B3 B2 | B1 | BO
WDT CONTR| EIH | name |WDT FLAG| - | EN WDT [CLR_WDT|IDLE WDT| PS2 | PS1 [ PSO
SymbolfF 5 FunctionZj fi§

WDT FLAG: When WDT overflows, this bit is set. It can be cleared by software.
A1 AR SO, S i, AR E L, AT AR 5O,

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

CLR WDT: WDT clear bit. If set, WDT will recount. Hardware will automatically clear this bit.
BTG <0"hL, 2y 17, & T IR 8 v 8. PRI E3hiE <0 "L,

IDLE WDT:  When set, WDT is enabled in IDLE mode. When clear, WDT is disabled in IDLE
A M“IDLE “#E07, HuCE NI, BIIERSE “ SRR 1HE
GO, B E R SR R AT

PS2,PS1,PSO:  Pre-scale value of Watchdog timer is shown as the bellowed table:
B E RS SE, a1 FRPR

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

0 0 0 2 39.3 mS

0 0 1 4 78.6 mS

0 1 0 8 157.3 mS

0 1 1 16 314.6 mS

1 0 0 32 629.1 mS

1 0 1 64 1.258S

1 1 0 128 258

1 1 1 256 58

The WDT period is determined by the following equation & | J i3 Hi B [H] 1155
A1 3% H ] = (12 x Pre-scale x 32768) / Oscillator frequency
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WP 12MHz:
F 13 U 1] = (12 % Pre-scale x 32768) / 12000000 = Pre-scalex 393216 / 12000000

ps2 | PS1 | PSO P%%%C/%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
I | 0| o 32 1.0485 S
1 | o0 | 1 64 2.0971 S
L | 1] o 128 41943 S
1| 1 | 1 256 8.3886 S

WA 11.0592MHz:
v H A= (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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EIVAMRIZRF, ESTCTHAMR LA E RN
/*

*/
/* --—- STC MCU International Limited */
¥ - WORSTC 1T RA L B 1IH B Fodim B e o B A 2 -——- */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
L S Tl G e e L)1 o — *
O LTS Tl T T (601 e - — *
/* */

s ANV R TP AESTC-ISP Ver 4.86.PCBH T #c f2 L H Rl ilid, #H%H LAFIRSAEPT O R B
AT R o I ] = (12 * Pre_scale *32768)/Oscillator frequency

WDT CONTR EQU  OEIH V& Tk
WDT_TIME_LED EQU P15 JH P15 I T I T FE 7R AT,
ARG B TR AT ER 2R 7% KT o 0 T e ke K e ) K o
WDT FLAG_LED EQU  PL7
FPL. THEEMIE T M EALF R LT, A s se R N T = AL
Last WDT_Time_LED_Status EQU 00H AR, TEAEAE T R TR FR R AT (B — YR A A
: WDTE AL 8] (Bt FH 1) Oscillator frequency = 18.432MHz) :
; Pre_scale_Word EQU  00111100B HO, JABIE 1, T =32,  0.68S
Pre_scale Word EQU  00111101B B0, JHBNE T, T idi=64,  1.36S
;Pre_scale Word EQU  00111110B HO, RENE I, T As=128,  2.72S
:Pre_scale Word EQU  00111111B EO, FRENE M), TArE=256, 5. 44S
ORG  0000H
AIMP  MAIN
ORG  0100H
MAIN:
MOV A, WDT CONTR SR S AR T S AL
ANL A, #10000000B
INZ WDT Reset WDT_CONTR. 7 = 1, FHIMIEAL BREZIE TS AT
;WDT_CONTR.7 =0, LHELL, #8350, RAM¥L G NEEHLE
SETB  Last WDT Time LED Status s BB,
s WIGRALE T 3 H B TRL PR 2R KT IR AS AL = 1
CLR  WDT TIME LED c WAL, REE T R R AT
MOV~ WDT CONTR, #Pre_scale Word DAZNE T
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WAITI:
SIMP  WAIT1

AEAPATAER) (A1) S5 T 103 2 AL

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

WDT_Reset:
CLR WDT_FLAG_LED

JB Last WDT Time LED Status,

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

Power Off WDT TIME LED

s NUREKFIRLAT , R0SEARREAT

RYEE TR A TR ST 1 — VIR AL 1 WDT_TIME_LED 4T,

A LUCEARRBE K, B ERE KA
CLR WDT TIME LED
CPL Last WDT Time LED_ Status
WAIT2:
SIMP  WAIT2
Power_Off WDT_TIME_LED:
SETB ~ WDT TIME LED
CPL Last WDT Time LED Status
WAIT3:
SIMP  WAIT3
END

BRI AR A5 A I S AT
ST TS U TR AT 0 VORAS BUR

AEAPATAER) (AL S5 T 103 2 A

s ERSEAR VI KA 14003 L P [ 75 T
DR T VA N TRIR 24T (9 _E— IR R U

EAPATAIER) (A1), S35 T 1= AL
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2.3.7 REHEMMRBENEN

AR

e

WHE T TR AL

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

B EHIRESETHI |2l 240 M FE 7 X 0000HAN T 4 B 2
A R AT ITH PR
~ . ) X ISP CONTR % . ~
EO SR -E0AN kit Y 7 LU /
Jash =&AL 23 ) 20175 B ﬁ?ﬂ 28 N P RR T X 0000H Ab TT 45 B 2540 AT
N AP
=2
I XTISP CONTRE | & RG M RGISPI 152 7 X R 4T 2
FERIENCOHT AL |7, KA B SR ISP R A, &1
=X A SRR X AT R
IR . 2{F R G R GISP I FE X T WA $h AT FE
ARENEN | REUEHE =
e RBIR A ;%;igﬁi%' o KRB A ISP F S SR, 2

EALE R XAT R
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BIFE HAFHES[RIFIRINEE S F25(SFRy)

STC12C5620AD R 71 #. | ML 1) 72 15 A7 it 25 A1 £ ¥ A7 it 4 2 % B M2 gw ik (1), STC-
12C5620AD R F1 . AL BT A F2 P A7 fiti s AR 02 F b Flashf7 il #s . ANAE VT A ML 7 47 2% »
R A AN UG A e {5 5 — EA FIRE 7 A7 i 3 F {5 5 —PSEN. STC12C5620AD R 515 LYY
AT 7687V M BIEAF M 2%, JLAEVFLANZ A L #70 iAS Hhhik 45 18] : Y 3ERAM (2567 1) AT
P ERAM (51251) o [FIFE, STC12C5620AD £ 51 5 HLAAS AT DL 5] 728 41350 B 47 1 2%,
IR A Ui 1) AR A s A7 it e 1 e 25 o

3.1 EFFhE=S

TP At gs A7 PR . B AERAS 255 2. STC12C5620AD R 41 5 F HL A AR Ak
T 1K~30KF T [l Flashfe FF 7205 25 . STC12C5620AD £ 41 &l 5 8 WL AL Flash 721 25 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 R (PC) I 25 H0000H, MO000H TG T A HATRE T . 3 4 T ke
25 A2 7 N il CORR AR W ) &) A7 TRE 7 A7t s St (R 7 fas , A lress
—ANEE N HE, R R RS BN S, B LS E BBk 2R S R T ]
FHATIRE o AMER b WO b Ik IR 25 A2 FE (N I HB AL /2 0003H, 52 N % /3 B2 0 It IR 5 A2+
FIN T E 2 000BH, A5 H W 11 A B IR 5572 7 N I HBIE 2 0013H, B 88 / v £ 2% 11 H
R4S AR BN I IE 2001 BHEE o 58 22 (1) W7 AR 25 R 75 BN 1 bl (o i v ) DAL B e ) o b7 2
o FHT AR AR A N 1 R ) (R B DX TR (8N IR, — M L T TC VR R AT 5 2 1) v W AR 4%
TR, DRI, — e A e B bk X 3 A7 7 — S e AR R RS FE 4, 48 1) B AT P T IR 55 72
7 (25 (8] 240U T

F& 7 Flash 76t 8% W] {E 28 S EmFEIE S 105k LA L, 3w T8 A i RS A 7 (8 1 .

68



STC12C5620AD

3.2 HIREFEER(SRAM)

STC12C5620AD R 51 5. i WL EREE A 1 768 TTRAM, 1 F T 17 J5URE 3> AT 110 [] & SR A
TREEHE . N ESEIEAAAG A e P BRI 4R A4 P sk 2 T8] - Y EBRAM (2567-77) FIP 33
JERAM (51275) »

3.2.1 AERAM

W ERAMAL 256 4, T4 N34y : {K128F35RAM (5154580513 E) . =128F %
RAM (Inte | 7E80527 ¥ F& T 51128 FTIRAM) S FFIR DI BE AT A7 4 X o 1282717 [l A7 i 28 BE 7T
BT AT A Sk, i MOV R0 “MOV @Ri” #EAVHIAl. 128 FiRAM S Fr R Tk 27 A7
PRIX SR AL I B AH [R] () Hhk Y R, #B A4S SOH~FFH, Mkl %% (6] AR B &5, (HABE 2 phr
B, EFRHESASFE R 05 AKX 2y . E 128 F i RAM R gélaj4 -0k, @id “MoV @Ri”
T4 V5 . FRRRIIRE A7 A X R Al 4% -0k, @ “Mov” #8415 .

W RAMA 25 # n B Ffras, - kY 2 00H~FFH .

FF 7FH
1085 FEIR I RE 2 A7 2%
N (SFRs)
#HRAM 30H
‘ 2FH
82 Al Fhk X
7 512875 P 1k
N ERAM 18H . VTH
TAE4 2
00 10H
I
N RAM 08H 07H
oorg L__L1E4L 0
1281 I HBRAM

{1287 I RAMELFRIE FHRAMIX o 3 FHRAMIX. XL n] 73 8 TAE A A7 a4l IX, mlfiShkX, H/
RAMIX FOHEAR X o TAFE 2747 2341 X ik MLOOH~1FHIL32B (F2745) 870, 43 N44] (g — 41/ R —
M), A TSNS TIEF A4, 95 NR0 ~ R7, HETARMYES(E., &
WA TAE AR, LR B HEEE . RO~RTEH M e, RO ZRONIHEAER
R . FEFIRETPSWE 2 PRSI MRS & W M uifd H I TAE T84 . W R HPSW
FAFREIIAN A . AT SR X F bk M20H ~ 2FHIE 164N 75 89T . 20H~2FH 76 B AT [ 7 38 RAM
BT — R AE RG] DO B AT A — A A, FR12847, BT H B [ ik v ]
00H~7FH. {7l F Z00H~7FH, PHIRAMAL 128775 )ik th /2 00H~7FH; MAMNRE, —
2 L0h e sy = o3 PR 4 7 e = S 7N 1) D PR V8 12 = 19 sl O AVAPN (TR A e 10 e = A TP
— ARG, AR AAE TR X . N EBRAMA () 30H~FFH 7T /2 Fi F RAMA 4+
X.o —ANSALIHERRSEET (SP), HTHMMERX . BAHEN )G, HEARIEESPNOTH, &M T
TAERATZRAOFIRT, Kk, FH P WG TR 7 # N %F SP BAIME, — Mk B 7E8OH L& [
JCNH .
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PSW : EEFREFEHEFS (AT
SFR name | Address |  bit B7 B6 B5 B4 B3 B2 Bl BO
PSW DOH name CY AC FO RSI1 RSO oV F1 P

CY : tp&fr. SHATINZEIZER;, YEESMEIBTALE AL, BT IRIEE E i b A (S A,
CYAL; JR2Z RO

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

FO : H/4s&ELI0,

RSI. RSO: TAEZFAFaSAMIEREN. WFER

RS1 RSO A R AR 27 A7 23 4 (RO~R7)
0 0 02 (00H~07H)
0 1 141 (08H~0FH)
1 0 220 (10H~17H)
1 1 341(18H~1FH)

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

P AEAREN. ZARESIG AR BN ERACCH LN B AT . A RmERACCH LA
Houar s, WPEL 2 ZINERACCH KN BN BE (BAH0M) I, PAZA0

HEFFE £T(SP):

HERRARET & — S E H &7 88 . B HHERR T AE N RAMBR R IO B . RAEENG,
SPHILEALALOTH, A3 HEAR S5 HHOSHIE LI 4f, 5 E0SH~IFHH L& T TAE S 7 a4
1~3, HLEFREFF R R X, ) a4 SPAE e A8 N 80HE TE K HI{E N .. STC12C5620AD
ZANH LR A ) EAEKR, B EEE NS fG, SPIAIE K.
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P 256 RAMET IR TR I U %%)

;/*% ——  STC International Limited %/
;/% ———  STC W7k il 2006/1/6 V1.0 */

/% = R STCI2C5620ADZR B HL MCU 4 54 FERAVF R AR ———————————————- %/
. /% —— Mobile: 13922805190 s/
. /% —— Fax: 0755-82905966 */
. /% —— Tel: 0755-82948409 */
: /% —— Web: www. STCMCU. com */
/% ———  KBEHRFEFEAESTC-ISP Ver 3. 0A. PCBff T #i4w e T A Bl —————— */

Dk WEREAERE L NZAR S, I EREE PR TSTCHIBER AR - */
D/ - WA SCE G| FNZRE R, B SCE AN T STCIBUR AR — */

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

ORG 0050H
INITIAL:

MOV RO, #253

MOV  RI, #3H
TEST ALL RAM:

MOV R2, #0FFH
TEST ONE_RAM:

MOV A, R2

MOV  @Rl1, A

CLR A

MOV A, @R1

CJNE A, 2H, ERROR DISPLAY

DINZ R2, TEST ONE RAM

INC R1

DINZ RO, TEST ALL RAM
OK DISPLAY:

MOV P1, #11111110B
Waitl:

SIMP  Waitl
ERROR DISPLAY:

MOV A, R1

MOV  PI, A
Wait2:

SIMP  Wait2

END
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3.2.2 AR BS12FETRAM (I8 EEAER, 124 EEINER)

STC12C5620AD . 4 WL N BR T B 256715 [ N IRAMAL, b5 15127 WY &
RAM, HifikyE H/Z£0000H~01FFH. 5[] PY 34 FERAMI 5 L AL 4805 1 5y LTS 1] A5 47 FERAM
HIJ7 M A, HREAREPO . P21, P3. 6. P3. TRIALE. 7EJC4wiE S, WY FERAMIE T
MOVXF4 i), EPfEH” MOVX — @DPTR”E(#"MOVX @Ri"#§4 Vi, (ECIESH, wlff
Hxdatai BEMESSMRIT], 41”unsigned char xdata i=0; ”

01FFH
SEEIEE
RAM
512775
(Gl e 422 k)
0000H
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P ERY b 1277 TRAMHI I A Fe () EAE NI, B8 EAESNE, CIES)

:/* —— STC International Limited */
;/% ———  STC #hkF il 2006/1/6 V1.0 */

;/% —— 7N STC12C5620AD/AD/PWMARFI A HL MCU P 83 FERAMBE S R fF */
:/* —— Mobile: 13922805190 */
:/* —— Fax: 0755-82905966 */
/¥ —— Tel: 0755-82948409 */
/% ——  Web: www. STCMCU. com */
(/k ——  ARJEIRFEFFAESTC-ISP Ver 3. 0A. PCBA N #igife TH Edpidid ————— */

e SRR R AT R, VR A T STOR VOBl AR — %/
AR | R, VLS AR T STCR VOB AR — %/

#tinclude <regb2.h>
#include <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 = 0xe6;
sfr ISP CONTR = 0xe7;

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

void main()

{

unsigned int array point = 0;

/% AL Test array onel[256], Test array two[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,
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}s

0x28,
0x30,
0x38,
0x40,
0x48,
0x50,
0x58,
0x60,
0x68,
0x70,
0x78,
0x80,
0x88,
0x90,
0x98,
0xa0,
Oxa8,
0xh0,
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,
0xdl1,
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,
Oxa3,
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,
0Ox3c,
0x44,
Ox4c,
0xbH4,
0xbc,
0x64,
0x6c¢,
0x74,
0x7c,
0x84,
0x8c,
0x94,
0x9c,
Oxa4,
Oxac,
0xb4,
Oxbec,
Oxc4,
Oxcc,
0xd4,
Oxdc,
Oxe4,
Oxec,
0xf4,
Oxfc,

0x04,
0x0c,
0x14,
Oxlc,
0x24,
0x2c,
0x34,
0Ox3c,
0x44,
Ox4c,

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

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

0x2e,
0x36,
0x3e,
0x46,
Ox4e,
0x56,
0x5e,
0x66,
0x6e,
0x76,
0x7e,
0x86,
0x8e,
0x96,
0x9e,
0xab,
Oxae,
0xbh6,
Oxbe,
0xco,
Oxce,
0xdo,
Oxde,
0xeb,
Oxee,
0xf6,
Oxfe,

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

0x2f,
0x37,
0x3f,
0x47,
0x4f,
0xb7,
0xbf,
0x67,
0x6f,
0x77,
0x7f,
0x87,
0x8f,
0x97,
0x9f,
Oxa’,
Oxaf,
0xb7,
0xbf,
Oxc7,
Oxcf,
0xd7,
0Oxdf,
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,
Oxa2,
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,
0Oxbc,
0x64,
0x6¢,
0x74,
0x7c,
0x84,
0x8c,
0x94,
0x9c,
Oxa4,
Oxac,
0xb4,
Oxbc,
Oxc4,
Oxcc,
0xd4,
Oxdc,
Oxe4,
Oxec,
0xf4,
Oxfec,

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

0x56,
Oxbe,
0x66,
Ox6e,
0x76,
0x7e,
0x86,
0x8e,
0x96,
0x9e,
0xab,
Oxae,
0xbo,
Oxbe,
0xco,
Oxce,
0xdo,
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,
0xbf,
Oxc7,
Oxcft,
0xd7,
0xdf,
Oxe7,
Oxef,
0xf7,
0xff,
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3.3 ¥R IIBEF 723 (SFRs)

RFIR T E 27 47 4% (SFR) A& FHIRXT Fr N 45 D e AR Bt A7 75 2.

LN RTE e R EE AT RN

DR, B MEFERIAEIRAMX . STC12C5620AD Z 41 55 LN (I Ik Th it 25 77 2% (SFR) 5
PR S 1R 128 7T RAMS AL AR Rl i b B Y L, #1456 FH SOH~FFH, {H R 5k D RE %547 %% (SFR) 2525
BT U Ui .

STC12C5620AD Z 41| 5. 7 WL Rk D e 75 A7 2% 44 Pk S sk i 5 4 SR s

0F8H

0FOH

0E8H

0EOH

0D8H

0DOH

0C8H

0COH

0B8H

0BOH

0A8H

0AOH

098H

090H

088H

080H

RETE
VasS

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
P SADEN ADC_LOW?2
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

O0DFH

0D7H

0CFH

0C7H

OBFH

0B7H

0AFH

0A7H

09FH

097H

08FH

087H

AL AL IERENE WS TR R K 4 T LAREAT AL #RAT, A REWE WS BERR A AN W] ABEAT f2 35 AT
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Rttt} 755

s iR Hutik MSB LSB SAME
PO Port 0 80H | Po.7 | Po.6 | Po.s | Po4 | P03 | P02 | Po.l | Po.0 | 1111 1111B
SP HERRAEET 81H 0000 0111B
DPTR |DPL|  HdEdREr (L) |82H 0000 0000B
[DPH|  sifiedast () 83H 0000 0000B
SPSTAT SPLRZ# /7 3¢ | 84H | SPIF | weoL | - | | - | - | | - | 00xx xxxxB
SPCTL SPIZ % /7 4% | 85H |SSIG| SPEN|DORD|MSTR |CPOL| CAPHA|SPR1|SPRO| 0000 0100B
SPDAT SPIAHE 75 17 #5 86H 0000 0000B
PCON HUJE PR 27 4748 | 87H [sMoD | sMopo | LVDF | POF | GF1 | GFo | PD | 1DL | 0011 0000B
TCON | sEmf #2972 es [88H| TF1 | TR1 | TFo | TRo | 1E1 | IT1 | IEO | ITO [0000 0000B
TMOD iﬁ%ﬁigﬁﬁ%ﬁ 89H | GATE| T | M1 | Mo |GaTE| ¢ | M1 | Mo | 0000 0000B
TLO JE I ER0M8ALAF 74 |SAH 0000 0000B
TL1 JE I % 1IK8 A1 a7 47 4 | 8BH 0000 0000B
THO E B 208 AL 7T A7 Ay [8CH 0000 0000B
TH1 SE I 818 A AE 4% |8DH 0000 0000B
AUXR ey B 25 A 8EH | T0x12|Tix12| uART Mox6 | EADCI | ESPI |ELvDI| - | - | 0000 00xxB
WAKE CLKO ;gagn@g*uaﬁqzégﬁaj gF g [P [0 e [ e[ e ] — ] - [rewo[wco] oo oo
AT AT A

P1 Port 1 90H| P17 | P16 | P15 | P14 | P13 | P12 | PLI | PLO | 1111 1111B
PIMO  |P1IHEAHC E %7 7750 91H 0000 0000B
PIMI  |[PIABERELE & A7 a5 1| 92H 0000 0000B
POMO (PO AC & %7 77450 93H 0000 0000B
POMI  [POIBERL B &5 17 #51| 94H 0000 0000B
P2MO (P2 KL B % 47 450 | 95H 0000 0000B
P2M1  |P2 4R B 24745 1| 96H 0000 0000B
SCON 30 15 %5 /748 | 98H | SMO/FE | SM1 | SM2 |REN | TBS | RBS | TI | RI | 0000,0000
SBUF O RS | 99H XXXX,XXXX
P2 Port 2 AOH| P27 | P26 | P25 | P24 | P23 | P22 | P21 | P20 | 1111 111IB
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s Hak Huhk VSE A7k fo 755 . g RAY
IE T Fo 1 2 AT 2 ASH | EA | EPCA_LVD | EADC_SPI | ES | ETI | EXI| ET0 | EX0 {0000 0000B
SADDR | MWLHthEf# 247 4% | A9H 0000 0000B
P3 Port 3 BOH| P37 | - | P35 |P34|P33|P3.2|P31| P30 |IxIl1111B
P3MO | P3RS L & 77 /7 450 | BIH 0000 0000B
P3M1 | P3IAEAC & A7 7431 | B2H 0000 0000B
IPH | It % 715428 | BTH | - |ppca_Lvon|papc_spin| psi| pTin [px1m|pTon| PX0H |x000 0000B
P i S 2 7758 | B8H | - |PPcA_LvD|PADC sPI| PS |PTI| PX1 | PTO | PX0 [x000 0000B
SADEN | MWIHBHEHEREZF /745 | BOH 0000 0000B
ADC CONTR| A/D¥EH 257738 | CSH [apc rower[seeepi[speepo[spc rac[apc_sarr[cns2[cnsi[crso] 0000 0000B
ADC_DATA | A/D¥HRE5 R 174 | C6H 0000 0000B
ADC_LOW2 | A/D¥6 445 2% 744k | BEH 0000 0000B
CLK DIV I 4t 3 4 2 AT B C7H | -] - | | - |cLks2|cLksi| CLKSO |xxxx x000B
PSW TR TZ 474 |DOH| ¢y | ac | Fo | RSt | Rso | ov | F1 | P {0000 0000B
CCON PCAFE il 25 773 D8H| CF | CR | - | - |CCF3|CCF2|CCF1|CCFo |00xx 0000B
CMOD PCARER A2 |DOH|cDL| - | - | - | - |cpsi|cPso| ECF |0xxx x000B
ccapMo | PEA Nllfeglsfe? Mode 11y s 1| - [Ecomo [cappo| capno| mato | Togo [pwao| Eccro [x000 00008
CCAPMI PCA N]I:edglzlsfe]r Mode DBH| - |ECOMI |CAPP1|{CAPNI1|MAT1 | TOG1 |PWMI | ECCF1|x000 0000B
CCAPM2 PCA I\/Il{()e(igl;lsfe% Mode DCH| - |ECOM2 |CAPP2[CAPN2|MAT2 [ TOG2 |[PWM2|ECCF2 [x000 0000B
CCAPM3 PCA Nl[{Oedglift:eSr Mode DDH| - [ECOM3 |CAPP3|CAPN3|MAT3 | TOG3 [PWM3|ECCF3|x000 0000B
ACC EYIIE S EOH 0000 0000B
WDT CONTR| FHI 1M hZ/7es |E1H WDT_FLAG| - |EN_WDT| CLR_WDT |IDLE_WDT| PS2 | PS1 | Pso |0x00 0000B
ISP_DATA | ISP/IAP #i#fE#7 /7% | E2H 1111 1111B
ISP_ADDRH | ISP/IAP 8 fi ki 25 77-4% | E3H 0000 0000B
ISP_ADDRL | ISP/IAP &8z bt %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/IAP5 |27 /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 |y 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 | g 0000 0000B
Register Low
B BAF A7 44 FOH 0000 0000B
pca pwmMo| PCAPWMMode | ), EPCOH | EPCOL |xxxx xx00B
Auxiliary Register 0
pca pwmi| FPCAPWMMode oy EPC1H|EPCIL |xxxx xx00B
- Auxiliary Register 1
pca pwmz| PCAPWMMode 1) EPC2H | EPC2L |xxxx xx00B
Auxiliary Register 2
pca pwm3| PCAPWMMode | 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 B A2 — R 805 1 B L ) — e B A B
1. BFITHERPC)

FRIF T BB PCEY) I R T, AJE TSFRZ . PCFK 1607, &5 TH R HITE 44
G ) 2 A7 2e . B ML EFERE AT JS, PC=0000H, 5% 5 A HLNFE T () % B 0 FF G AT 72

1

3

2. BINE8(ACCO)
EINEEACCAES05 1 H Fr LN B s & A e, TS 1EA. & TS I AR SE s
R (e PSS s

3. BEF=s

B2 A7 e (L eV M FRykis B i 5 BN S ARC &4E . MUL  ABHE A3 BN 23 AR 25 47 28 B
HISAL TR 5 HUkH e, FrfF i 16AL e F R = 1 A IAEAT, S F A AEBY . DIV ABFE 4 HIB
FLLA, BEBFRAEMAEAT, RBUFBAEBT . 2R ASBIE /] LA VEE FH B 2 11 2% .

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, AHm A EIBTA A B, BRPAT RIS B m i A S A,
CY N1 xzZ A0
AC : HHIEBNAL . HHATINEEHES, MBI A RN, SRPATGEIE HBIA AL, ACH;
R N0, VBB bR EACH) B B2 7 TBCOM N s B A %
FO : HP4REA0.
RS1. RSO: T AEZFAEa2HIEFES7 . RSTI. RSO:  TAEZ RSl fefr. WF&

RSI1 RSO YRS B AR A7 28 41 (RO~R7)
0 0 04H(00H~07H)
0 1 14 (08H~0FH)
1 0 240 (10H~17H)
1 1 32H(18H~1FH)

OV : fHbrEAL

FO : FF#RENL.

Bl : {REfI

P FEFFEAL. EAREAIIAZAAT BN sACCH AN B BB . G B B ngeACCH 1A
HONTTHG WPE L M RINESACCH A EON L (BFE0N) I, PAZA0
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5. %15 £H(SP)

HEARFRET R — A8 B Fl 785 . 'E s W HERR TV AE N SERAMBR FH 1 B . KRG E NG,
SPHIIGEALALO7H, S HER G EHOSHH G 4R, HREOSH~1FHY G g T T e fran 4
1~3, FHAERFBTT BRI, T &0 SPAE 2028 y8OHER B A FIME N H . STC12C5620AD
ZA AR A AR, RS EOE B NHERR 5, SPI I K.

6. BIEIEET(DPTR)

s 4% (DPTR) /& — 1647 & 25 /7 4%, HIDPL ({847 ) AIDPH (5847 ) 41 Ak, il =&
82H (DPL, ik 777) F183H (DPH, f#11) o DPTRAZALSr805 AL H il — 1] LA B B AT 16457 4 1) %5 A7
3 7] 43 531 6 DPLI DPHA% - 5 HE AT 4 o
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$F4E STCI12C5620AD A5 B S HLHI/OO 4%

4.1 VOOZMARW ITERKKEE N B

VoOfc &

STC12C5620AD R 51 5. 7 LT A 1/O 11135 A] H B4 e B plea fh TAER M 2 —, i FRAr
TRo AFRERLSN Ay XA /59 Fh (bRAESOS L IR ) o SRHENR S L /58 L . U
(PR BT Ui th Thag o REAS 1 F 279 1l 25 A7 2% A (00 FF 27 42 1l B S 51 I CAE 2R Y, STC-
12C5620AD R 51 B - HL b oL A Je XU R /55 b4 (458051 IO ) #ixl. 2VEA LR hy
L, 0. 8VEL RIS K. AEN/O D IR g ik )20mA,  (HEEAN S B i KA
55mA

P3H#E <P3.7, x, P3.5, P3.4, P3.3, P3.2, P3.1, P3.0, £P3. 60> (P3O H#tk: BOH)

P3MO[7 : 0] P3MI [7 : 0] /O
YEXL R (16458051 1/0 AR
0 0 FEHLIR N IA20mA , BT N230pA
HTHliERZE, R AN250uA~ 150uA
0 1 SRR C SR BRI, AIIE20mA, N PRI E LD
1 0 SUNSN C D
1 1 JHE(Open Drain), N ERrHIFHWIF,  ZAHD

2405 MOV P3MO, #10100000B
MOV  P3MI, #10010000B
;P37 87, P3.5 s BHET N, P34 ES 4, P3.3/P3.2/P3.1/P3.0 A HEXI [H] 11 /55 ki

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

P2MO [7 : 0] P2M1 [7 : 0] /O O
XA 1 (15458051 /O AR |
0 0 FEFRIRATIR20mA , F7 LI A2300A
HFhliEiRZE,  SEFRN250uA~ 150uA
0 1 oRiER A SR bR, AIA20mA, ENFRR A D
1 0 NN C EBED
1 1 FFiE(Open Drain), P30 L4 FBAKIFF,  Z4MiD

245 MOV P2MO, #10100000B
MOV  P2M1, #11000000B
sP2.7 N1, P2.6 s A i 1 P2.5 A R BELA N P2.4/P2.3/P2.2/P2.1/P2.0 N HE XY [A] 1 /55 b4
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P1Oi%E <P1.7, P1.6, P1.5,

P1.4, P1.3, P1.2, P1.1, P1.OE>(P1A3tE: 90H)

PIMO [7 : 0] PIM1[7: 0] |/O OB (PlL.x WfA/DIER, 5524305 B I I 5w B )
YR (15458051 1/0 RS
0 0 R NIA20mA , BT N230pA
HTHliGE Rz,  9FRAN250uA~ 150uA
0 1 e C s b, nik20mA, BHNFR R HLELD
1 0 RN C @D, mSIZVO I HEERA/DEH, kiR
1 1 FFIRi(Open Drain), WIHEZI/O I FEAF AA/DEH, A8k AR

2 MOV PIMO, #10100000B
MOV  PIMI, #11000000B
P17 NTFIR, PL.6 Ay St 46 P 1.5 A = B4\, P1.4/P1.3/P1.2/P1.1/P1.0 N HEX [/ 1 /55 _F 4z

POO#E <X, X, X, X, P0.3, P0.2, P0.1, P0.0 1, J5P0.7, P0.6, P0.5, P0.4 1> (PO Hudk: SOH)

POMO [1 : 0] POMI [1 : 0] /O
YEXLH] (£ 468051 /0 IR
0 0 FEFEIATIE20mA |, fi7 LI A230uA
HTHli&ERZE, R A250uA~ 150uA
0 1 WA C 9B B, Alak20mA, BRI D
1 0 ONEN C B

1

1

JFIR(Open Drain), P g s FHKTIT,  EAMN

2 MOV POMO, #00001010B
MOV  POMI1, #00001100B
:P0O.39FT I, PO.2 g5 iS4 i, PO.1 Y= BRI N, PO.OJNHEXL A H /55 Fh:

==
AR

BEAREEAT/O M AE 59 _EF7 I # e 2K 52 20mA ¥ HE FELJA G A2 LN PRI FLBH, 4N 1K, 560Q%), 7E
SR A IR B 20m AR B R (AR ELIN PRI FEED | (HEEANES IR LA B N B
1F55mA. R MMCU-VCCHRA I HLEAN R 1 55mA, MMCU-Gndiii H FEL AN AR I 55mA, BRI /It H
LI AN BE e it 55mA.
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PR T/0 FUMI SR I 25 A7 S LBk &7 Tk, BAOTE 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 (A~ 1] {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] {7 F-41k)
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 | P3MI1.1 | P3M1.0
P2 register (7] {3/ F-41)
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
P2 AOH name | P2.7 P2.6 P2.5 P2.4 P2.3 P2.2 P2.1 P2.0
P2MO register (AT {37 F-4)
SFR name | Address | bit B7 B6 B5 B4 B3 B2 Bl BO
P2MO 95H name | P2MO0.7 | P2MO0.6 | P2MO0.5 | P2M0.4 | P2M0.3 | P2MO0.2 | P2MO0.1 | P2MO0.0
P2M1 register (A7) {37 -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 F-41)
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
P1 90H name | P1.7 | P1.6 | P1.5 | P14 | P1.3 | P1.2 | P1.1 | PI1.0
P1MO register (A~ 1] {37 F-4)
SFR name | Address | bit B7 B6 BS B4 B3 B2 Bl B0
P1IMO 91H name | PIMO0.7 | PIMO0.6 | PIMO0.5 | PIM0.4 | PIMO0.3 | PIMO0.2 | PIMO.1 | PIMO0.0
P1M1 register (A AzFH1k)
SFR name | Address | bit | B7 B6 BS 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 P0.2 P0.1 P0.0

POMO register(/~N Al {7 F-41k)

SFR name | Address | bit B7 B6 BS5 B4 B3 B2 B1 BO

POMO 93H name | POMO0.7 | POMO0.6 | POMO0.5 | POMO0.4 | POMO0.3 | POMO.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 |POM1.0




STC12C5620AD

4.2 VYOOZ AR TIEREREIERE

4.2.1 ENEOMmEEE

VO 7] 11 5 TR0 T R 4 B L RO\ S BT 7 7 B T RS o R PR 24 1 2
WM LI IRE A SRS, A VAN B LR . 2431 R O R, B RO IRE B SR 3,
AR 24 K LA o ST 1A 3 ot A 3 AR [ P 7

E3A LR, A LR S EETy 5 LR, MO%% AR Bl A Gt
JIURFFT T o b R0 5 A TR L R v O Tt Lo A A 31 T Hh Ay LT b s
BFRFURN, 55 LROCHT “H88 Ei7 TR, A TR A SRR N, SN E
WA ZFAT 4 T EE FRLIAG B 70 5 D 0 oL FE R ) T P R DA T

Ho R, TR MG BB, CUORBUTERUNTIT. B RSN, XA
[ b A RS B FRRE B B s T

B3I BRSO RS . MRS OB BRI b P SR B
[ 11 BSOS A L5 B, 4R A SR ILI , T E BT TF 202 AN G LI £S5 5] A0 % 3 338 44|
R

YL 1 TR

Vce Vee Vcee
24NCPU
o Z2E s
i
. _[>c | 5 | B
847 B ¢ d VEE LU B KT 3k
20mA, % H R
-
LIRS (E U
YHER I i HY

STC12LES5620AD R 51 5y L 3Vas A, Wit A~ 7E 51N BV, K2 Hm A 51
W Vee, XAEFEEIMOTIREFE. FL, @UCRZELERER A 0 [ 3VER 5 HL 5|
SVHLE, Wl A6, EINPRVR R, B MR ANRG R, BUH SR R R .

L] 1 A — il 25 R Ak A N DA S — AN TR ) L i

AEXUR) FHAMIRAS T, ZERBUFE A 1, A sz BIAMT IR RPIRES.
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4.2.2 EIfEGRMEAECE

SERHES St G B A0 T B A M 5 0T R DA S HE X ] D T R S5 AR R, (H B A 9 LI
SRR s B, HEIRAE A — O T 7 RIS AL A 1 L o
SRS 51 I B R RS

Vce
?ﬁ FLT e KT 35 20mA, i H i e
D%ﬁiﬁiﬁz%—| >0—— . éﬁ;ﬁ]
”i TEE VLU AR R SZ 20mA, i H G IS
MK 4 °<} TR A8 i
SERAHEA 4 L

4.2.3 XAMmAN () BEE
SN RSB 40 PR

AN CGRrBE) I, ANHRAEIR N 20mA HL IR 1 fiE 7
K 4 o] o@ o
SN (iR 2
N TV A — it 235 Rl A B N DL S — /ST L 2t o

4.2.4 FiRtaIHECE GEShn ERE PR, Wi

B LRAAF A 0T, JFIR oS T B i e . PRy — N2 A R, XA E
Ji AT AN b, — @ P AME RV ee . WRAMEA ERHEE, FRRMT/0 D T4k
AR, B B E BT IR A A T/0 FHE AT AN T/01H o 3X AR5 20/ T iz S5 #EXUE FAH
Ao A G B R R

TR 15 A — A il 25 R & SN LS — AT il B i
Uity 1
AT {>c |

PRI 1 TR 20mA, i HHEERT
i\ HE 4
A °<} AR

Tt (A oh A B i b, AT i)
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KT T/0 11 L ST
Lk GHRNFISVIURECSE RN W =Y 3

A LERET/O N FHARAZ R B AN EIRAS I, BEANKS, SEBRBcA B8, Bk b — R EIw .

PIOYITHI805 L A LI AR R T, A $AT IR AR 48 & JE S B R AMRT, Beid i F
SR A B AL =, BT AT RGN, IER AR AR B R = R I B2 T R
VE4R 2 B, RN 7.

A LESEEREA IR, TN bz L BHAEOK 1

A7 L S AP R IR ENPN =4, 0 I b e B, FLsRBepl sl 2 KR, T/0 D BB % b
$12 KA B, BRE T/ 00 W By RS f .

AL SGEBUR T, SR A

KI5 2 X BILED R I AR A BRI e B, B UK A L B PRI FELRE, 2 /bt
Ina7oRRg DL

RIAT e S AT B B A2 B i PR B, SEBR TAE R B D0 PR U FELBE, SEfs TAERY AT
e 2N T/0 O 3% AR, JF BRI iE R i, JEAE — A, BRAT%0E —NCMOS FEL B 112
AN AN N 1% B R — R, I PR R, N — AT T BN O HFPRE,
DA B A R A — A PR, 805188 K ALI 85 b dr N7 FHOAS N LI, £ 2/ B
B ) s A G s LR AL, T B SR A — AN R IRRIT/00, BEA RTREIE R T/0 D4R IR. I
FEFHN A KPR I FEBH, B 7E R Ab HE b, RN Y B e W v RO T/ 0 11 [ B DR K.
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4.3 —FpHa R = AR EE I e RS

Vee Vcee
R1
R
10K(3.3K~10K) ﬁ 3
LT/ 1 '
R2 |

15K(3.3K~15K)

R 85 _E i, g EREBAR1(3.3K~10K), WEAm Ly s FHR1(3.3K~10K),
ER2MMEAE1SK LA b, B SR 4 e

4.4 BRBVL S~ AR EVE T RS

1K
1#iE10 | X ———AM—> Vee 53 E R/ MU T, TR RO bR
HH

PRI HL PR & KT 1K, H/MAE/NTF4700

1K
IO G ANN——— HEH /8 R, TR RSN R b

5 RABEHARGIVASVEHIONEE

A=

STC12C5620AD Z# F1|5VER Fy HLIEHES. 3VESERS, SNET1k3. VAR AR A 75V, AN
SVELFHLT/0 0 45 8 —AN330QIA BRI FEBH 3. 3VEE/O LT, FRIF WG/ 5V ERAE I T/0 0¥
BROTIRECE, WriF W Es Edr B b, AHM 3. 3VER{ET/0 0 45BN 10K FFz R 33, 3VER4EH

Vee, IXFERFETZS. 3V, [KH TR0V, MARE—PIER.
3.3V

10K

330Q
SVERfRT/00 { } 3. 3VERfEI/00




STC12C5620AD

STC12LE5620AD & FI3VER  HLIEREVERFRT, AP 1E3VERFAZA 15V, WRMBK
I/O2%AN, AIfEiZI/00 LEE— /M REoRE, BERETS. /MMESHER TR
TAE RN, T/ODOR A ER R &R, FrolRl/0MmRE L& BT SR 5 BENK
i S3E, T/ AILE0. TV, /NF0. SVET B K HLEET/0 RS RR B .

s rptasm/on DXp——X] shassi g s

STC12LE5620AD £ 513V F HLIERESVES AR, NBFIE3VE & Z A T 5V, WRMMEII/0

C2%iH, aTH—/NPN=ARE eSS, HREEmT: sy

10K
@O |Z — 1 V
. SVEMFI/ON
2K

4.6 gpfalitl/oO0 LB E AT K T

FE8051 5 L b L AL AL I /01 Dy 55 b vy AT A e, TR 22 S B R 85K b RN 3
SET/0 1 A H T4 e, 75 T P2 (9 AR 4 (0 5538) i iR ah AT, BLSTCI2 R 51 #f ML BB AT 59
b SO SR A A AT AR AR RO R [

IURTAESTCI2 R AN B 7 HLT /01 _Ein—AN FRrrFH (1K/2K/3K) , X FF R AR, EAR R
HUAEST/0M 255 Ehr/m P, (BT W ERaE /1A R, 4N~ Sz i B N, Teik
WP, BTLAZT/00 _F iR AL R A R . G SR B T/ 0 3R B A s T, AT /0
DB R, R s S, T/0 D UREh FEIR ATIA20mA, #H A T LUEZ I BRE N
HL P o

KF470Q

il

M I/00

1K/2K/3K
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4.7 PWMEHBT/0OBYIRES
AT /0 VR PWWHT H B, 2 IR A

PWM Z AT EPIRES | PWMBS EERIRAS
- T B R,
SR ESE ) st B OK ~ 1K
‘A A B b
e e AT R BT FELLOK ~ 1K
AN/ = RE PWMIE %k
e g

PR 7t A BH A LOK 21 1K

%ﬁiﬁl/orl&—:—o
B
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4.9 VOO HIZIRFILEDIRLE N %K E

1/0
1/0
1/0
/0
1/0
1/0
1/0
P22[]1 ~ 32[]vcc 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[JP1.5/MOSIVADC5
%]
XTAL2 []7 ®) 26[1P0.3
XTAL1 8 "P 25 [ 1P1.4/SS/ADC4
ro/p32 19 g 241 P1.3/ADC3
po.1 (10 23[1P0.2
INTI/P3.3 11 22 []P1.2/ADC2
ECITO/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/PCAO/PWMO
p2.5s 15 18[1P2.7
Gnd 16 17[—1P2.6

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

c fl g

H.

H.H. 5.

COML| com2[ CcoM3] coM4

R1 R2 R3 R4
471 471 471 471

/0 1/0 1/0 1/0

R1-RSPHAA
JN4TORK R

I/0H B & H U Bh 4 3
FH B A 2 2 v g 1]

T/0 I Zh AT SRS B B I, AT LK
s NI E TP RISE, HONFRIRTIRE, &
R RS 4 B e 2B

AT BA—

i ——t
1/0 LED3 /]
1/0 LED4 /]
1/0

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

R5-R12 HE [ FHAE 1K

VCC

COM1| COM1| COM1

I/0 ) A F R sh 4 3
H A% B0 5 5 25 o 5% ]
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4.10 /OO EIZEIRFILCD N A% IR E

SEG1
SEG2
SEG3

SEG1_A

SEG2_A
SEG3 /]

SEG4
SEG5
SEG6
SEG7
SEG8
COM1
COM2
COM3
COM4

HEHAB

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

LCD4X8 1/2 BIAS

d

W] S e AR FILCDAS 3
4 FH S ) Common i FHAH B2 ) Segmentii i 22 K T-1/2Vecht, MR B R BN, UEZENMT
1/2Vecht, #HRM IR R A ER

/O [ i faf #% il Segment :
/O 1 B 42475 | Segment, 72 745 Hl A0 B ) 1 46 HY 2 BB, 587 ) Segment 5t /& Vee B0V
1/0 [ iy 4% i Common :
/O EA124 100K 1 73 1 L FH 40 Jf.Common, 241/0 H % H N0RTF, A M I Commonii A0V, 24
/O ISR HEHR S 4 9 1R, A5 B Commoniiis AVec, 231/010 4 & BH4 AR, A8 B K1 Commonii N

1/2Vee,

SEG1
SEG2
SEG3

SEG1 /

SEG2_A
SEG3

SEG4
SEGS
SEG6
SEG7
SEGS8
COM1
COM2
COM3
COM4

HEHAB

SEG4 /
SEG5
SEG6 /
SEG7 /
| SEGS

COM1
CoM2

COM3
COM4 A

SEG1

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

1/0
1o SEG7 /
1o SEG8
1o COM1
10 CoOM2 /
10 COoM3 /
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

R1 R2 R3 R4
100KQ | J100KQ |J100KQ [ J100KQ

[ COM2

COM1

COM3

///(

COM4

RS R6 R7 R8
100KQ [1]]00KQ [1]]00Kﬂ 100KQ

1

1

vee
[T]Rl [T]Rz ﬁm R4
100KQ 100KQ 100KQ 100KQ
N__COMI1]
N COM2
N COM3
N COM4

RS R6 R7 R8
’1]1001(9 [1]1001«1 ’1]100KQ 100KQ

>

1/0O control

/0, Lg%, #t APower DownZ
A Z I E L A E) Commonyi 6
R FL
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4.11 A/DiIREEF IR N A% ERE

|/
P22 28 [ Vee
P32 27 [Ir2.1
RST[ |3 26 [_]P2.0
RxD/P3.0[_|4 |75} 25 [ P1.7/ADC7
TxD/P3.1[]5 g 24 [ P1.6/ADC6
xTAL2 6 g 23 [ p1.5/aDCs
XTALI[]7 ) 22 [ P1.4/ADC4
INTOP3.2[ 8 ~ 21 [ P1.3/ADC3
INTI/P33 ]9 % 20 ] P1.2/ADC2
ECUTOP3.4[ ] 10 N 19 [ P1.I/ADCI/CLKOUT1
PWMI/PCALTI/P3S [ 11 o0 18 [__] P1.O/ADCO/CLKOUTO
P24 12 17 [ P3.7/PCAO/PWMO
P2s[]13 16[__]pr27
Gnd[_| 14 15 [Jr2.6

ADCx

051 1'1.5 1520 2025

UL R S T DA S B B ASH BR A AN 2 4%

SRS Ty RE, fELAE B A L H AR AR 45 S
b it EEREAT L%

A LB R 10MZ SRS (A 7 T, RSB IR SR 2 R E AL
VFAE 0. 26V Fl ARk, AT LAAT 250 G A1 D v BE % 22 Bl 2
TERS ARG P P B AL I R, 0 R R A SR AG I B in AR E W]
FE, AT LAY SRR T A I SR A HL IR VIR R
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BT TR

51 St/

FHEF R B LIS A R R T 4y . BT R T BRI
(M. SR AR 4 . SRR B M M52 B2 AR A . 7ESTCH WL 1 k77 2 il B
H:

. SR

- P

. [T

. PR

. M

. S

VA SIS

5.1.1 yZBIEut

SEHDFHE ARSI RIEL, BRI A BEL T HiRS RSN F i E R, KA
Iy

. MOV A, #70H

IX 28 T RE W ST RN TOHAL 12 1) B gsArh

5.1.2 HiESut

EEEFHET 0, BRI B S iz EEfEEonht . RS0k R BEHRk
FNEI RN BE AT RS . N BRI SR A A AT bk 2 1) o PR R T B 2 A7 B AL A Hs ik 4% 6] A B
FH B #: T8k 77 K51

. ANL 70H, #48H

FIRTOHH L IS LRI E48HAH “ 57, S5 RAFIMAETOHR o o H A 7T0Hy Bt
Hb, FRos R A7 £ 2R RAMA ) — AN LT

5.1.3 (833t

8] % F-hE R FROERRITA N “@” FF5kFon. B, BHAERIPHIEHEZ40H, WEEIEE
it #40H . T BB & s 955H, AW NE4:

MOV A, @R1

FEHHESSHAE L B BN as
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51.4 7RI

577 28 FH A R 0 T E B 7728RT~RO. BUINARA. JEJT 277288 MU 75 77 SR irC
G . 30P % 7 28R 7~-ROBIIE A IR AL F%, ACC, By DPTRIHEAL RICHE % 2E 4
L, L, 205 T H A — R A T AR

9 1 98 T A IX 4R 1 TR AR A 7 2 RSB RS 1. RSOJESE . 5 4 M8G5 (1%
A7 B35 B AR X o 247 28

i: INC RO :(RO)+1 — RO

5.1.5 HExT St

AN FHE R R P AR PO I S RE 518 258 7 WA U,  Has e NS
AR NE . FR b AR MR B b, PO AR E AR AR bR, 84 A
FIER WL E. BT B HhE A FPCR e b =, A LLUX A -0k 7 AR A X 5
He. RS, TRER RINTEE N+127 ~ —128. X FhFh R EEH TH#E4.

. JC 8OH  ;C=1 Bk¥%

FoRATIAINICNO, WREF T EBERPCHMIN BN, BIAERE., HHAACAHL, WELPC
W 2 e SR RE, N WA 580N G AT/ B B 45 AR N Z 4B B Rt

5.1.6 ZTTHEFHE

TR FhE T A, IR IRAERIRE — M7 R LR AR hE % 748 . A2 hE TR,
ot HAREREME AR, Ha8 RAE BRI hk . ARk 7 47 25 F2 Fp v B AR PO M b 27 77 2%
DPTR.

an: MOVC A, @A+DPTR

TR RINGEA N B Ar %, JL A 5L %5 77 2DPTR AP () N AN, HLERAE At
ok, BOHZ BT REBOEN R INERA.

5.1.7 (LSt

AL T hk 2 Fi e — S P R A7 fifs 2 RAMANRE 2K 0 RE B A7 28 AT AL R (R I -0k o 7EEAT A7
BAERS, BT REALALCHE A AE Bongs, FRAMERE A Bz Rthhl, ARG R IE
T M O Z A BT A A o ALl 5 7 B S i T b s & —FF, BBl ERAE
N CAIX 4y, A FH A Ry

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

—— 5 @805 145 AR e 4 2%, (HAAT AR IR) 38R K@ 3
——JH A INC DPTRHE 4 FIHHAT 185 K $2 24145
—H 125454, — AW Bk ] AT e, PR TR8~121%
WL /2K, STC12C5620AD 241 5. FrHLIE 2 R4 n] 23 N
L B ALk 254684
2. HAREENEHRAE L

3. WA ISR L

A, PR AR A 45 1271118051 | [ STC12C5620AD £ 51)
5. /R L EEFERFE L. e PATFr R I oh | | 4823047 BT 75 1) b
FIOIRE 7 RIAR S KRR U F RN,
HABAERES ¢
» . T Lot b B | LR HLER | e
el Rl b R | R T
ADD A, Rn |FfFa A A INE R s 1 12 2 6fi%
ADD A, direct | EL IR IT TR B N2 R 0AE | 2 12 3 4f%
ADD A, @Ri |[B][FERAMAFOELHE N 2 2 2% 1 12 3 4%
ADD A, #data RIEUIME] R NEE 2 12 2 61
ADDC A, Rn  [ZFfE88HdE a2 B mas 1 12 2 6fi
ADDC A, direct |E4Hhbik 50 1) N 20 g O in 3 Sm 4% | 2 12 3 af%
ADDC A, @Ri |[A1FERAMMA 25837 32807 0 21 2 n 4% 1 12 3 af%
ADDC A, #data |SLEIHCHHER NS 203 2 12 2 61
SUBB A, Rn |RIa%s ALk 25 77 4 ) 25 1 12 2 6fi%
SUBB A, direct |RM&TT &AL E I HTINES | 2 12 3 4f%
SUBB A, @Ri |RINAH &ALk HEERAMA (1 P 25 1 12 3 4f%
SUBB A, #data |2 a0 iskor RI%L 2 12 2 61
INC A Sin#shnl 1 12 2 61%
INC Rn Byl 1 12 3 Af%
INC direct IEEZ3: NN ST 1D 2 12 4 3%
INC @Ri A BERAM B ST L 1 12 4 315
DEC A EiER 3 1 12 2 61
DEC Rn AT AR 1 12 3 Af%
DEC  direct IEEC3LIb IR g 2 12 4 3%
DEC  @Ri I RAMEE TG0k 1 1 12 4 3%
INC DPTR  [Hhlik 2717 8§ DPTRANL 1 24 1 244%
MUL  AB AT LB 1 48 4 12f%
DIV  AB AR LLB 1 48 5 9.6%
DA A 1o el RS 1 12 4 3%
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WARRIERIR S

e P FAT 120/ LR A | LB/ RLER B | AR

Bnest PHAEGA | mERE | TR |

ANL A, Rn N5 A ArasAH “5” 1 12 2 6f%
ANL A, direct Zmgs S E b ocH <57 2 12 3 Af%
ANL A, @Ri ZUIN8% SR ERAMEA T “ 57 1 12 3 4f%
ANL A, #data ZUngs 5 EIHE <57 2 12 2 61%
ANL  direct, A BT S BnEs A < 57 2 12 4 3%
ANL  direct, #data [FLEeHbIEIC5 L RIEOH “ 57 3 24 4 61
ORL A, Rn FINA S AR B 1 12 2 ofi
ORL A, direct ZUngs 5 E BN o “a” 2 12 3 A%
ORL A, @Ri SN as 5 R TA] “B” 1 12 3 A
ORL A, #data ZUhnas SILEV B “B” 2 12 2 6f%
ORL  direct, A BN S RNERAE B 2 12 4 3
ORL  direct, #data [EifZthbib 5o 7 EIHO “ a7 3 24 4 61
XRL A, Rn FIN# 5 AP e 1 12 2 6f%
XRL A, direct ZUNgs 5 E AR “ Rl 2 12 3 Atk
XRL A, @Ri FINES S MEERAMLICAH “ B 1 12 3 afk
XRL A, #data EIIE-EE VAL (g s e 2 12 2 6f%
XRL  direct, A Bt e S B nas A < el 2 12 4 3%
XRL  direct, #data [FLfEHbIE G L RIEOH “ a7 3 24 4 6f%
CLR A ZnesE « 0”7 1 12 1 12£%
CPL A EYiIE=> 953 1 12 2 6f%
RL A EIEAZ Yy 1 12 1 12f%
RLC A R EALALIEEN /e 1 12 1 121
RR A FINAE AR 1 12 1 121i%
RRC A FomE A A G A 1 12 1 1215
SWAP A FUINEE N R 1A 1 12 1 121%
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ik RIe L

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

et p— i R S

MOV A, Rn A AE A AIEN RN 1 12 1 124%
MOV A, direct ELF b B T A RSN BN 2% 2 12 2 6f%
MOV A, @Ri [FHERAMA [ B 6 N B2 1 12 2 6%
MOV A, #data ST R EGE N B s 2 12 2 6fi%
MOV Rn, A LA NFIEN T4 1 12 2 61
MOV Rn, direct B L G P R B RN T AT 2 24 4 61
MOV  Rn, #data AR PPN e 2 12 2 6fi%
MOV direct, A FUMAR N AR N H bR T 2 12 3 afi
MOV direct, Rn AT 7R IE N B R T 2 24 3 81
MOV direct, direct  [EL#EHLhE 50 FIEIRIEN 53— A H bk s 3 24 4 6fi%
MOV  direct, @Ri  |[A]FZRAMH Y $idh 38 N\ B f2 bl 5 2 24 4 o1t
MOV  direct, #data |37 EIHG%E N B4 HHE 2 TG 3 24 3 8
MOV  @Ri, A FINAE N 2% (0] HERAM T 1 12 3 4f%
MOV  @Ri, direct  |ELf b S G B0HE 2% N [A14ERAM B T 2 24 4 6%
MOV  @Ri, #data |37 B $26 A ] 32RAM BT 2 12 3 A
MOV  DPTR #datal6 |164 57 RI %% N $dm 64t 3 24 3 81
MOVC A, @A+DPTR |DADPTRyFEHEhE A HE F-hk 5 o0 b (1) B 16\ B2 1 24 4 6%
MOVC A, @A+PC  |PAPCyIEHuhE AR bl - h 8 e b A B 16 N B 23 1 24 4 6f%
MOVX A, @Ri 24 _EEAN Y A N RERAM, (Sfzdbdik) AN B hndd 1 24 3 81
MOVX  @Ri, A A NZH FFESNEE I RAM (8f7HbE) | 1 24 4 61
MOVX A, @DPTR | &4 FAESMBI A ]9 JERAM, (1647thdl) i N\ Bm4s| 1 24 3 8
MOVX @DPTR,A (B N#H&Z 5 FAESMSI A A8 ERAM (1647 Hukik) 1 24 3 81
PUSH direct B2 i b 50 70 R RS e N HERR 2 24 4 61
POP direcct R B o s N B B T 2 24 3 8%
XCH  A,Rn AT GG RN 1 12 3 A
XCH  Adirect 2k 50 5 BN 2 4 2 12 4 3%
XCH A, @Ri B HERAM L 045 22 4k 1 12 4 3%
XCHD A, @Ri [ HERAMAR 25 5 R n#s s 1 12 4 3%
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A RAR B E RIS

o - FAT 120 Bl /HLEE (1 b /L8 R | AR
Bt MR BB R | BEEE
CLR C e SR A DA 1 12 1 124%
CLR bit TH0 B bk A7 2 12 4 3%
SETB C FERBEZ VLD 1 12 1 124%
SETB  bit EERNERE AR A 2 12 4 3%
CPL C A SR & 1 12 1 124%
CPL bit B bR AT SR 2 12 4 3%
ANL  C,bit [ Fl AR “ 5 2 24 3 81
ANL C,/bit (B A E B A “ 57| 2 24 3 8%
ORL  C,bit [ Fl EFEEH I AR “ 87 2 24 3 8
ORL C,/bit  [BEAL7 AV E B AL SO AR <87 | 2 24 3 8%
MOV  C,bit  |EEHHEALE N7 7 2 12 3 4f%
MOV bit,C  [FEAiAE N b 2 24 4 61
JC rel AL R 2 24 3 81
INC rel 7 A O T 5 72 2 24 3 81
JB bit, rel  |E RN NI EE RS 3 24 4 61
JNB bit, rel  |ELRHUIEAL O HEHS 3 24 4 61
JBC bit, rel  |EEHILLON IR, ZAE0 3 24 5 4.8f%
PR KRS

ACALL addrll doxt G WA TRER 2 24 6 4t
LCALL addrl6 KRR 3 24 6 A%
RET TREFIRE 1 24 4 6f%
RETI r T 3% [ 1 24 4 6f%
AJMP  addrll dax (FD) ¥ 2 24 3 8fix
LIMP  addrl6 KA 3 24 4 6f%
SIMP  rel XS F 7 2 24 3 8fix
IMP @A+DPTR AT DPTRIF [F) 2 5 7% 1 24 3 81
1Z rel FINE AT 2 24 3 81
INZ rel RINFAEEEE 2 24 3 8fi
CINE A, direct, rel  [BRIN#5 HZ bk poctbis, AHEENEE| 3 24 5 4.81%
CINE A, #data, rel |RIN& 5 0B0ELLE:, AHISE M #HH 3 24 4 ofi
CINE  Rn, #data, rel [aif7as 5 LEDELER, AHHEN RS 3 24 4 6fF
CINE  @Ri, #data, rel [[W#ZERAMBLICS A RIELLER, AHENEE | 3 24 5 4.81%
DINZ Rn, rel AT, TR 2 24 4 6f%
DINZ  direct, rel E bRk, ERER 3 24 5 4.8f%
NOP TR 1 12 1 1243

100




STC12C5620AD

AT SRR IR T 4 -
184 R LR34, Hi:

PAT R BR2465 1 14
PATHEE 12651 124
PATIE RO, 6145 11 1%
PATHERBEEI £19%
PATHE 6 F5 11 $£39%
PATIE L R4, 8151 4%
PATHERAFE 214
PATHFE PR3 A5 H14%

MR A s A A M 4iit, STCI2 &% 1THIS051 8 F L Hb 8 (11805 1 B F WLAE [RIRE Y T
PRI T s AT FE R T T8~ 121% .

EAPATI B SE (fEs %) .

B4 ARG ILAIEIII4TES, Hi.

BT RT AT SERRO RS JE12%

2B AT HAT SERHE S HE20%

I EER PTHAT TR A JE39%%

AANBFBI AT PAT SE R FE S 3E33%

Sk il PAT ERIFE S kg%

6/ B AT PAT SE AR S k2%
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5.3 1480518 L35S E X 1£f# (F3Z&English)
5.3.1 24580512 F i8S E X iHE

ACALL addr 11

hee:  “out A

WAE: ACALLIEA SeIL TG &R B AL Traddr1 1 S50 R R Mok 1) TR . ZERAT 48 A,
B PCHIE R N2, BIEEPCIEMACALLE) N —4484, SRIEIE 1647 PCHIKSALA!
SR ENK,  [FIRIER IR AT R . ARG, FEMETPCAE A 507 ACALLYE
A ENVFET TSRS 2F AR, FE—A16 0 H bk, ZHhk Py R
FMFBIFE N D HE . BR %7 BIFE R G M bk 6 3 5 B FEACALLZ J5 (8 44k
T RENA2KBIIFEFAEAE T . ACALLIE A 7E AT I A2 248 AR &AL

245).  SPIIWILAME JOTH, 455 SUBRTNAL T-H2 5 AE4% 2L 10345 HH bk Ak, T
RPATAL T Huhb0123HAL I HE 4

ACALL SUBRTN

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

BEKEFM: 2
HITEER: 2
ZHEHIZRAD: [a10 a9 a8 1] 0 0 1 0| [ a7 a6 a5 a4 | a3 a2 al a0
VERE: al0 a9 a8SE 1147 HAxihtaddrl 1 A10~A8f7, a7 a6 a5 a4 a3 a2 al a0sZaddrl1fA7~AOfT

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

IhE:
AR

2541

ADD A,Rn
ROKE (F9)
WITEIER:

Z SRS
R1E:

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

ADD A, @Ri
ESKE (F1) :
BUTREIEA:
i HIRAS
BRAE:

i

ADDH5 2] HI T 58 At sre-byte i 27 IV A KM RN s AR 4R LA JF
KA RET Bndsart . RARIZHER, HHRTAA AN BRI FRE N, 5N
%y AEINA AN BB A AR E N, WIEE . AR TR S O AL
B, SR METis E A R AR .

R RO AT A AR T SR 7L BT, BER TR R R S o frik A, WEOV
N1, BWOVHEEE . ERATH RS BEEAM IS H g, OVEL TR I
AN, B TR Ao — 1R 5.

ARIGHIERAE BT AR T U7 3 B ae T hk. EHEThh. FAAaRE
Fhk AT R Sk

B8 B a4 T (K835 H0C3H(000011B), ROMIMEHOAAH(10101010B). AT N5
A

<
ADD A, RO

RINAF R N6DH(01101101B), 4B EACHTES, FALFFECHIE H
FREOVHIE L.

1
1

[00 1 0] 1rrrx

ADD
(A)«—(A) + (Rn)

2
1

| 0010 |0101| |directaddress|

ADD
(A)«—(A) + (direct)

1
1
[00 1 0 o1 1

ADD
(A)—=(A) + ((RD))
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ADD A, #data
EOKE ()
WATEHA:
ZIHEFI 4D -
#BR1E:

[ 0010

ADD
(A)—(A) + #data

| 0100] | immediate data |

ADDC A, <src-byte>

TIRE:
LR

2541

ADDC A, Rn
ESKE (F1) :
BATREIHA:
T SRAS

RAE:

ADDC A,direct
BOKE (FT) -
MITREH:
I YmAD
1R

WAL BTN

PATADDCIE A, sre-byte TR 7% AV B0% [ A7 bf 5 — 0 21 22 n 4%
AL, FHBERET RMEAF. WIEEESER, BEBTIAIAER, WK AR
HEL, BUNEE; HESEAMM AR, WEMBEEARE N, HUEE. R
R SHECEEAEIN, AL B A SR M As A R A

WSSO A AL AE T BB 7L, BURTAA A E T BB 6%, KGOV
Hl, {UEOVIEE. TEHTA M5 BEHE g HIRHE, OVEAL, FRWIAIEE
Bz Ay —5 8, BURFRAS R Ay — RS

ARG A MIEBRER RV afh T 70 Tk, HEFit. FrameEd
Bl TRVAL TS S
% B #s A i85 OC3H(11000011B), ROMIME NOAAH(10101010B), FEAiRE
N1, PATII R HES

ADDC A,RO

ZIMEAH L5 R 6EH(01101110B), FHBIE bR EACHIGE Z, A AR ECHIE H AR
HOVHLEL.

1
1

[00 1 1 [ 1rrr ]

ADDC
(A)—(A) +(C) + (Rn)

2
1

[ 0011

ADDC
(A)—(A) + (C) + (direct)

| 0101 ] | direct address
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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 11 [0 10 0] [ immediate data
#1€: ADDC
(A)—(A) + (C) + #data

AJMP addr 11
Ihee: ZAaxsBki

BRA: AIMPHR 4 F A FE - BIA R B fdbbk 34T, ZhbEE AR AT i R 2 rh e
g, HPCE (MR 2 J5) BITESAL. FEAERS K7~ AITE A 1 527
TV . BRI H bR ATMPHS A 115 — 2638 A A5 1 215 A T[] —
2KBHIFE AT T

240 RFR 5 IMPADRL. TR P A7 %22 110123H, 1§4
AJMP JMPADR
f7F0345H, AT 581%484 ) PCIHAE N0123H.
ESKE(ET): 2

ZEFIHRES: 410 29 a8 0] 0 0 0 1| [a7 a6 a5 a4 | a3 a2 al a0
VEE: HEMHEA10—A8=al0~a8, A7—A0=a7~a0

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

IhEE:
1R :

2541

ANL A, Rn
B KE (F) :
HITEER:

Z SRS

#B1E:

ANL A, direct
EOKE (F1) :
MITREIH:
Z I RAD
1A

ANL A, @Ri
ESKE (F%H):
WITEHA:

Z SRR
BRAE:

X F AR TR SIS R

ANL{H 44 Hi<dest-byte>FlI<src-byte> T8 & [P A7 1 & & A T 1848 518
B, IS A B I E<dest-byte> T 1 7€ I B AR R . 182 MBAT A 252
FrEAL

PR R AR e Vro Rl SRR . 4 H RIRAEEOy BIndsn, JiRfEHn
VARG T, BT, SNSRI Gk, 2 H B RO B L
I, PR R RO DU BN a5 BT R AL

TR izdR M T s tm DN, BN AR ook B T H o 8
EEAUEIR NG

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

¥
ANL ARO
PAT 45 52 BN N 442 H41H(01000001H) .
2 (PR RO W] B SR BRI, ANLIS A ] R MTRAM LGB &

TEPERF A7 as PP AE % o BRil 710K DoE MR DR s 2o R 7 1T R REA T
#, hERER Bmas TR T A IR RS

ANL Pl #01110011B
B D IRLT AL3AAI21E 2,

1
1

|0101|1rrr

ANL
(Ay—=(A) A\ (Rn)

2
1

| 0101 |0101| |directaddress|

ANL
(A)—(A) A (direct)

1
1
[01 01 Jou1 1

ANL
(Ay—(A) N ((Ri)
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ANL A, #data
BEKE (FH): 2
ZHEFISES: [ o101 Jo 10 0] [ immediate data

IE: ANL
(AY—(A) A #data

ANL direct, A
EOKE (F1): 2
PATEHEA: 1
ZHEFIZRES: [ 01 01 [0 0 1 0] [ directaddress

BIE: ANL
(direct)«—(direct) A (A)
ANL direct, #data
BESKE (F1): 3
WITEHA: 2
ZHEFISRES: [ 01 01 [00 1 1| [ directaddress | [ immediate data

#1E: ANL
(direct)«—(direct) A\ #data

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

PEPRVE R R AR B B T 0ty 5.
240 NS FHY HACSP1.0=1. ACC.7=1FOV=08], ¥iFfFrECEL:

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

ANL G, bit

BEKE(FDN): 2

WITAHEA: 2
ZHEFIZRES: [ 1000 [00 1 0] [ bitaddress
#{E: ANL

(C) — (C) A (bit)
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ANL C, /bit

ESKE (FH): 2

ZHHIRAS :
#B1E:

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

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

IhE:
VAR

2451

AP ERAE RO AR S U 572

CINE & 45 LB PN RAE B KD, IR =B A ENREF A% . HAritubk i fr
CINEFE A 5 Ja |/ F 5 W 75 e EAIPCH M AT CEABCINER) T — 4484 1
b ARARTT G SR AR — AN TR S B, HAB N T IR R O R TJEAF
SR, MAKARARE R, BN AR EE T . (HERAESAR T A2 50

<dest-byte>Fl<src-byte>ZH G ek, RVF4FFHERR . Bnsar] LLS5E A ] B
FET- B BT BV B AT LU, AR AT TR -k I RAM SR T B BT LA a7 A7 S 4 m)
AT B AT EE AL
W RN AFAEA34H, R7EE AR NS6H. W NR4 741

CINE R7,#60H, NOT-EQ
; e ; R7 =60H.
NOT EQ: JC REQ LOW ; IF R7 < 60H.
; R ; R7 > 60H.
MR IGHAAR S E L, PP 2R SNOT_EQAL. #: R 2%, @i Ml i bR
&, ATLUERTE K T-60HIE /27N F-60H .

G 1 A 2 34H, A FHE4:

WAIT: CINE A,P1,WAIT

WG B bR G IR A T T, ROV B gS ((E thoh34H, BIATPL (K EdE A0
S, CIn 3P O RO A A RE, AR EIEER, B RIP L O 5
A R340 1E. )

CJNE A, direct, rel

ROKE (FH): 3
WITRH: 2
T 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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CJNE A, #data, rel
ESKE(FE®): 3
MITEHER: 2

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

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

C)«1
ELSE

C)«0

CJNE Rn, #data, rel

BOKE (F1): 3

PATREIER: 2
THERIES: [ 101 1 [ 1 rrr | [ immediata data | [ rel address |

#1E: (PC)« (PC)+3
IF (Rn) <> (data)
THEN
(PC) « (PC) + relative offset
IF (Rn) < (data)
THEN
C)«1
ELSE
C)«0

CINE @Ri,#data,rel

BOKE (F1): 3

WITEHER: 2
THEFISES: [ 1011 o1 1] [ immediatedata | [ rel. address

B1E: (PC)«— (PC)+3
IF ((Ri)) <> (data)
THEN
(PC) «— (PC) + relative offset
IF ((Ri)) < (data)
THEN
C)«1
ELSE
C)«0
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CLR A

IheE: 5K Rnes
WRA: %R HTH RINSAR A S, AEmbsEAL.
250 B B INgeA M A %4 N5CH01011100B), HATE4
CLR A
PATIE, ZIN#BIEAE J900H(00000000B).
BEKE (FH): |1
HITEER: 1
ZHEBISES: [ 1110 Jo1 00

#®{E: CLR
(A)—0

CLR bit

Ihge: TEERENL

BRA: bt RRIGANER, WA EM 2 Z M. CLRW A T ECEE i W H
G AT

2450 & D 1T EdE N5SDH(01011101B), 4484
CLR P12
PATIE, Pl LI 1% B H59H(01011001B).

CLR C

BOKEFT): 1
HITREA: 1
RIS [ 11 0 0J oo 11

#¥{E: CLR
C)«0

CLR bit
BEKE (FNH): 2
HATEH: 1

Zi#EHI%RAD: [ 1100 Jo o1 0] [ bitaddress |
#¥{E: CLR
(bit) — 0
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CPL A
INEE: RIMAARR
WRA: F BnBRAR S A EREU, RIECR N TIAIAE N0, JESRNORINIAE N1, %55
Wi b R AT
2. B RINERAMNZEHSCH01011100B), HATE4
CPL A
PATE, RN A EROA3H (10100011B) .
ESKE (FE®WH: |
RIS [ 1T 1101 Jo1 00
#®{E: CPL o
(A)—(A)
CPL bit
IhEE: BbitiFomR AR %
BEER: FoitE R FRE MU, RUERACN TR N0, RN HHIRE
fr 4352 3§ . CLRATH T bR B C i frf ml B8 -0k r .
R Az A SRS o o I RRAS T4 bitBT AR AR 2 o 14
AF3 R IHE,  TASRSE E RN M AR
240 P OB N5BH(01011011B), FRA4E4
CLR PI1.1
CLR P12
PATTEIE, Pl 14 1% B 95BH(01011011B).
CPL C
BEKE(FH): |1
ZHEEIZRES: 10 1 1 oo 11
#fE. cpL
(©)—(©)
CPL bit
BEKE (FFH): 2
ZEBIZEES: [ 10 11 Jo o1 0] [ bitaddress
®IE: cPL
(bit) < (bit)
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DA A

IIRE:

WiRA

2541

TENNEIBHE Z IG5, X RINgs AT -t 5

DAFA R RN A AR B LR RInikis 5 A 8 A Bt it 17 %8 (ADDER
ADDCH5 4 1 LA FH SR SEBLF S FR4EBCDRS IIINGE ), AR B AN 40T I B

WS BSR4 (BA23~020) KT9 (xxxx1010~xxxx 1111) , s ks
G, HHEhEAIAREACHL, IBADAFEA KGO ME B2 b, LATEAR4AA 4 SO
BCDH(7. #n6ja, f&4abim AR, HEmafr#iiont, e —E R arfkis, L
o Sa AR SR E L (HTE AR TR SR PE S, AbrE SRR
SRIE.

W HEAARE 9, B EAN I E B9 (1010xxxx~1111xxxx), EADATE A
fEehngman, fEmafi A IETKIBCDELY, BB EL. & mahia ity
H, ME B AR ENL, BN, AR ARE . AR ERPRES IR TR
ABCDHHE 2 AR K T99, KMDATE A M43 CPUTT LUR 3k AT -3k i nikiz
Ho R, OVIREASZRM,

DATEA UL BIRAEIE— MBS AN 5. SEBR b, RIE BInas4fpL2eikas
FPSWH AR N Z, DAFMOOH. 06H. 60H. 66HINF R hn%s4 b, M se3-+ |
L2

VR R EA T INEEE, TREEZHDAE AL RNt i +758k
FIB R HONBCDEL, AL, WIS HTHAT R IS E, DARAS AN S ATy
HI R

WIR B hn#s NS A56H (01010110B) , Fon i BS6HIBCDIY, 29475443
FINZ¥N67TH (01100111B) , FonTitfl$67rIBCDIY . HEMiArE N1, MRS

ADDC A,R3

DA A
ST AR AT BN, BN AR A RO0BEH, HERLER & RIARIHERL b 4 b

B, DABUT THERIEEE, 14 2NsAM N 248 924H (00100100B) , Fox|
HEHIER24IBCDS, HEi2E56. 67 bR EZ ARG T . DATRA S 0EHL
FREBN, XRRIEATHIEINEN, KAETHEE. 56 67LLLITIAIAN124,

EBCDHS A A &0 - 01HEL99H, AT LASZHL N1 81 . s 2 s vl ah{E
N30H (EKor ik H1%30) , 54751
ADD  A#99H

DA A

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

#BeAE:

1
1

[[11 01

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

[010 0]

DEC byte
IhgE: IEBYTERTCRMAESUR
AR BYTEFTRRMAZ R 21, Bk N00H, A E1)E, AZROFFH.
WA EMESZ RN, %384 LR ERER T B Fht. F7aT
| RE 2= 1w LR S [T 2 O
VEE: HDECIEA M &k i O PR &R, BYTERNTRE HIEE & M 14
S B B AR TR EREL, AN A ST B IR
4. R FEROMANANTFH (01111111B) , HEBRAMM7EHFMTFHEE TG N 2545 5 A
00HFI40H, 484
DEC @RO
DEC RO
DEC @RO
HATE, HFHROMINALRKTIEH, PHERAMMY7EHFI7FHEL TG I P 2545 A8 HOFFH
FI3FH.
DEC A
BSKE (FEWH: |1
HITRHE: 1
Z#HEIAS: [ 00 01 Jo1o00
#{E: DEC
(A)y—(A) -1
DEC Rn
BSKEED: 1
Z IR | 0001 | lrrr
#1E: DEC
(Rn)«—(Rn) - 1
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DEC direct
BESKE (F): 2
HITEER: 1
ZEHI%RAS: [ 00 01 o1 0 1] [ direct address |
#{E: DEC
(direct)«—(direct) -1
DEC @Ri
BESKEFEM: 1
RIS [ o001 Jo 11
#1E: DEC
(R))—((Ri)) - 1
DIV AB
InfE: Rk
WEER DIVH A4 RN #s 4 B8 7 JC 75 B E b A F A7 48 B AL LR 58 8, Ik
FETEINgah, R¥ETHERB. AR ECHE B EOVIEE.,
Bilh: NRFFRBIIVIMGE A00H (BIERECAH0) , HAPITDIVIES G, BN
AR BALLEBR IME AT E D), Bl AR EOVISH BN HAETATEIL T, HEL
R ECH 2 EZ
26450 R 2 NS 1 79251 (OFBHEL11111011B), ZHAEAsBHIME 18 (12HEK,
00010010B) . MI$54
DIV AB
PATE, BINESMME A 13 (0DHEL00001101B), Z7EA$BIMEAS 17 (11HEK,
0001000B), IEIFFFA251=13X18+17. FEAAIGE bR EHUEE .
BSKE (F1):
RIS [1 0 0 00100
#®{E: DIV

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

IfjgE:
TR

2451

DJNZ Rn,rel
BOKE (F1) :
WITRIER:
I RAD -

#BA1E:

T, A AEON kL

DINZIE L H e B IR AE BT AR AR B 1, WA RA N0, WAL R
2N BRAE RO € R AL £ AT . W R AR LR AR R E J900H, TRk 15 42
OFFH. Z38 & AmibrEAL. Bh¥ HArbdb it 5. | e PCEm2 (RI4E M T —
FARLWE T, RIS 2B BER A 2T 5 A (i B B BIPC_ LR/ AT,
byte QR A #EAEHORT R A5 A7-4% T ks B 12 T4k

VER: SIZAR AW RAS O BB RDIRAS . A byte TR 3R 1 H s & My
i B A7 B P R B, T AN B S
% P HRAM40H, SOHAI60HER JC /il /775 01H. 7T0HAI15H, NE4
DINZ 40H, LABEL 1
DINZ 50H, LABEL 2
DINZ 60H, LABEL 3
PATZ )5, FEFG ML 265 5 LABEL2 ARSI AT, HLAH M3 /NRAM B T 1 N 7545 1%
00H. 6FHAN15H. Z FrCAZE 1T MERIL AT, BN HE F R0, AN 2 ki
%Ak
{5 FHDINZ 454 1] UL (o Hh 7E A2 P b SEBLSS s KB 3R, b A — 2638 2 3t mT
PUEERE R Sz B iR 2 K FE (I [B] 2838 (2~S1I2AMHL 88 D . F54 541
MOV R2,#8
TOOOLE:  CPL P1.7
DINZ R2, TOOGLE

AP T PR8Ik, TRITEP L. 77 A4 ik, BN ik i R 834N ML 25
W, Hrh24ADINZAR A I PATIR A, 1N FCPLAE A AT IR 18] .

[\

| 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

BSKEGFEM: 3
ZHHIRAS
#{E: DINZ
(PC) « (PC) +2
(direct) « (direct) — 1
IF (direct) > 0 or (direct) <0
THEN
(PC) « (PC) + rel
INC <byte>
IngE: il
PHRA INCH; 4 #s<byte>FrARE IEFRIN 1. WH R IGENFFH, U0 1542 500H,
ZARA WA EAL. R F U AR T ERET . FAARET
hE.
R WIRAZR AR R s e B IRAS S T A byte ITARER AR 2 M
VA H SO A8 TR SR B, TS 2 B i 5
450 B F AT ER0M A A NTEH(0111110B), P EFRAMI7E B 0 FI7F #5043 HI7 i35 0FFH
FI40H, NFE4A T4
INC @RO
INC RO
INC @RO
PATEY )G, FAAROMIN AR ATFH, 1N FERAMPTEHAI7FH TG A 25870 il A8
FROOHA41H
INC A
BEKEFE™M: 1
PATAR: 1
Zi#HmAS: [ 00 0 00100
#{E: INC
(A) < (A)+]
INC Rn
BEKEF™M: 1
PATAH: 1
T YmAL |OO 0 Ol l rrr
#B{E: INC
(Rn) «— (Rn)+1
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INC direct
BESKEFED: 2
“HEFISES: [ 0000 [o 1 0 1] [ direct address |
#BAE: INC
(direct)«—(direct) + 1
INC @Ri
ESKE(ET: |1
RIS [ 0000 [o1 1
#BIE: INC
((Ri))«—((Ri)) +1
INC DPTR
IhRE: HukEfeerim
R ZIR A SLBUSDPTRIN T RE . TFEE R IR, X2 160 M s4, (KA 7
DPLMFFHE 012 J545 H00H,  [FI3E 67 2 67 7 DPH . A EAS AR E AL
AR R ME— 125 160 ZF A7 A I 1R 2 .
241: R A7 4 DPHAIDPLY A 45 735l N 12HFI0FEH,  WI$E 47 1)
INC DPTR
INC DPTR
INC DPTR
HAT5E S, DPHMDPLAS K 13HAO01H
BESKE (FED: 1
TR [ 10 1 0Joo0 1 1|
#B{E: INC
(DPTR) « (DPTR)+1
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JB bit, rel
INRE: s N BkES
WER: W RbitfCE IO B L, WEkES Blre T4 iE MMl Ab LB AT, B, 4REEHAT T
— %64 BRI B brsbhhb iz R an m 700 e inPCifE, A HFE R — 4R
A0 R, SRS el TR A 15 FIAD e i (P2 A3 ) nE
PC 2%, HrPCIEED N B ARHtE . 2454 RN B 4 2, (HAS 25 oo As FLAL
15, T A EAR bR £
25450 BV A NSEE N11001010B, B hn#$HIME NS6H (01010110B) . MIFE4
JB  P1.2,LABELI
JB  ACC.2, LABEL2
¥ S ERR P bR S LABEL2 AL - 34T
BESKE (FENH: 3
ZHEBI%AS: [ 0010 Joo0o0 0] [ bitaddes | [ rel address
1E: B
(PC) « (PC)+3
IF (bit)=1
THEN
(PC) « (PC) + rel

JBC bit, rel

ThEE:
gl

25451

BEKE (F1) :
PITRHA:
— HEHIRAS -

RAE:

T BRI I HE =

Wb PN EIE A1, TP T I Blrel BT d 5 M ML E AL 53047 I
bitf R I N0, W ARSHAT N —2%F84 . BREER H bRk 4218 an ~ 7 2005
SEHEINPCHIME, HHARN T — 2482 M ik, 2850l TR0 A /5 14
SHmEE GBI T IBIPC_EE, HPCHEEN A HArhl, W HiZ#iEAR
SRR AL

VR WHRIZAE A4 RS S 51 R IR S
1 R A7 s PRI, T AN B S
5 B gs i 9 25 A56H(01010110B), NHEAFE 4
JBC ACC.3, LABELI
JBC ACC.2, LABEL2
1 FERE P Bhr S LABEL2 AL 24047, H R #s &4 N52H (01010010B)
3
2

[ 0001

T4 byte TR i Bt 2 Mg

| 0000 | | bit address | | rel. address

JBC
(PC) — (PC)+ 3
IF (bit)= 1
THEN
(bit) < 0
(PC) — (PC) + rel
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JC rel

Thee: FEHrAnE L, ke

VR SRR E N, AR T BEFE Blrel TR b b Ab 228047 B, 4REEHUT T HI
B4 BREEH B bs bt B 5 05 SR inPCHOfE, (FH 4R M B REICIE A
T—&fA el REEl HMREN A /S MR E FEL2 15251
THRIPC b2%, HPCHEI N HbrHbtil . ZEEA S mbrEL

200 AL bR B 0, R4 5 A
JC  LABELI
CPL C
JC  LABEL2
PATEE R, AR KL, JFFEFEF PN 3455 LABEL2AL L4047 .

BESKEFENH: 2
ZHEIHES: [ 0100 000 0] [ reladdress

#B1E: JC
(PC) « (PC)+2
IF (C)=1

THEN
(PC) « (PC) +rel
JMP @A+DPTR

IhRe: [HEEkEL .

WA 0 R INgs A 8L TS E s A oh B R B AR N, JLRUE N — S 2k
THIFR A R, BB R P IHEESPC. PUAT 164 FIIERT, (KT FTDPLIKE 2
L3 7 TDPH. BB AFEIEIEE DPTR N EEHA KA . AT bR
&AL,

200 R ZENEATEEEE N0BI6) . NHKFEL 7 FH E 155 7 ke B4 T Bk
FIMP_TBL {1456 AIMPHE 4 I — 4 e 44T

MOV DPTR, #JMP_TBL
JMP @A+DPTR
JMP-TBL: AJMP LABELO
AJMP LABELLI
AJMP LABEL2
AJMP LABEL3
WRTFIEHAT LR FE 2P FIN, BN AH FMEN04H, IBATE T i 4 2Bk 2lbR 5
LABEL24b 2347 .
ERE: AIMPE— TS, NMmAEBERS, 5B 4 1N O HbE K VO
ZE2AFAT
BESKE(FE®H: |1
HITEER: 2
“HHEHES: [ o1 11 Joo 1]

B®AE: IMP

(PC) « (A) + (DPTR)
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JNB bit, rel

Thie: W RbitHTRERIIALA 9 LBk .
WA A RbitHTRR A0, WEERE Blrel FrRF AL E AT, AN, ASHAT F—%
B4 BRI BAR b ansb i 5. e nPChfE, MEHSE R N — &1 T
Hk, ARG e TR IE 755 MR R & (82 MSE3A 7)) InFIPC 2%, Hifl
PCERI Hbrtbhl. 12352 FOR BRI AL 80E, (BAS S IHUE, 1 Hi%i%
VEAR 5 m bR AL
240 st %A 110010108, RINESHIEJN56H (01010110B) o 54741
JNB P13, LABELI
JNB  ACC.3, LABEL2
AT J5 4 3 B 7 e B b5 5 LABEL24b 24047
BEKE(FM: 3
ZEHI%AS: [ 0011 [000 0] [ bitadres | [ rel address
#1E: INB
(PC) — (PC)+ 3
IF (bit)=0
THEN  (PC) « (PC) +rel
JNC rel
Thie: Rt fobr &R Bk
WRR:  WCRBEAARE N0, WIREFPBbEE Blrel T AURKIMAL A LT B, ARSERAT T )
B4 BRI HAR AR I an N Oy k5. SenPCIIE N2, A FLHE S HINCHR
AR T AR AL, SRIE T ACRKIA 1T 5 A R R (FR 2 AR 7
) IEPCLZE, HHIPCERIN H AR ML, ZEAE A SRR EAL
240 B AAR B 1, N4 FPA
JNC LABELI
CPL C
JNC LABEL2
PATEERSE, BEAAREA K0, JE BB B b7 5 LABEL2AL 24147
BEKE (FM): 2
ZHEBISAS: [ 0101 [000 0] [ reladdress
#BiE: INC
(PC) — (PC)+2
IF (C)=0
THEN  (PC) « (PC) + rel
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JNZ rel
ThEE: o BES i Py 28 R ki
WA R FINSARAEMT AN, I ARER Bk Blrel PR AR A HIIEAL 24047, R #A
RLHRO0, GREEPAT T — 2484 BhEEH AR 2 00 R 07 Gt 55 JedBPCR (B
n2, 2RJELrel FriCR AR5 R W& (RS E2DN T3 mElPC EX, #
IPCAEEN N H ARt . #RAF IR 2N EHIEA R A, AR &AL,
2450 BLRIMERIIYILAEN00H, NHE4 751
JNZ LABELI
INC A
JNZ LAEEL2
PATEESG, BN N AL ROIH, BT &P FIhR S LABEL2A E 34T .
BOKE (FH): 2
TSI [ o1 11 J0oo00 0] [ reladdress
BiE: INZ
(PC) «— (PC)+ 2
IF (A)#0
THEN  (PC) « (PC) + rel
JZ,  rel
ThRE: 47 BIMas A N0 NI B
WA R RN SARER N0, TR ARE Bk Blrel T AR AL AL 24047, IR &4
RE#R A0, FRBAAT N — 26454 BhEEH H etk #2007 305 SedEPCH(H 1Y
N2, SRl AR M /F 5 A i B (B4 1SR 799) INEIPC B, Hr
FIPCEEN A H btttk #RAEERE T RIS HEA 2R AR, Nt G L.
2450 BEMESIYIIREN0IH, R4 75
JZ  LABELI
DEC A
JZ  LAEEL2
PATEEIS, RINERIN AL RO0H, HFL P4 $h5 5 LABEL2AL 244047
ESKE(FNH): 2
ZHEBISRAS: [ 01 10 000 0] [ reladdress
B 1z
(PC) «— (PC)+ 2
IF (A)=0
THEN  (PC) « (PC) + rel
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LCALL addrl6

IhRE:
AR

2451

BEKE (FMH):
HATEER:

RAE:

K1

LCALLH T Haddr16Fr4g b A FHIFE . T PCHIME R N3, (F15PCHEIR'ERE
LCALL T —4458 4, SR 511667 PCIORS AL A 8 ALK Y AR (IR Aor 71
), RN IERRIEE N2, SRS PR LCALLE A 1045 2 2215 R AR 3 5714 (R B0as 4 ) 2
APCIH & F T DPHAVRAL F T DPL, 25 M BT IPCHT T B (1 ik A FF 4B 44T o

T FBIFE T DU T 64K BFE A7 28 (8] AT A kb A o ZARAEAS T A AT

AR S FIMILEME N0TH, 455 SUBRTNA 73 Be (1 FE 7 A7-fifs 3 kb v 1234H. MIHAT 0

T THibk0123HFE 4,

LCALL SUBRTN

FeA8ET 48 09H, N EERAMIOSHATO9H .5 ) P 2543 B 26HAT01H,  HPCHI 4]

{8 N1234H.

3

2

|0001 |0010|

| addr15-addr8 | | addr7-addr0

LCALL
(PC) « (PC) +3
(SP) « (SP) + 1
((SP)) « (PCy.p)
(SP) « (SP) + 1
((SP)) « (PC\sy)

(PC) «— addr,s,,
LJMP addrlé
IhRE: Kbk
WAA: LIMP{H1SCPUJL KBk HE Baddrl 6FTHE M HE AL PATRE Y o« HEIZAB A B2 T FIER
3T A W ANFE T T BB PC I i 67 T2 1T DPHAME AL T2 DPL . F2J5 MHTPCAEL X I (14
Hubik A UG AT o 1Z 16467 B bk o] 7 T 64K BFE 7 A7 il 25 18] FRAE A Mo hik Ak o 12884
ANFEMAAR BN
Z450:  BIFR S IMPADRYY /it (IR FEAE M 2l 12340, A2 T3kl 1234HK45 4
LIJMP JMPADR
PATSEE G, PCIYAETEAR N1234H.
BEKE (FEMH: 3
Tt R | 0000 | 0010 | | addr15-addr8 | | addr7-addr0
$24E: LIMP
(PC) «— addrs,,
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MOV <dest-byte>, <src-byte>
Ihee: (kT AR
R RS2 B A BAR AR B N A S R 28 LR E B R A i e &5 . 1%
RSBV, thA 2 m Hofh A28 AR G A

MOVHE 4 21245 A b i RIEIIE 4, IEEAEECR B el sk, 3
HE )5 AT IR 15F

2645 (R N EBRAMII30H LTI N 45 940H,  T40H R TIN5 A 10H. 3 111 R A
11001010B (0OCAH) . MFE4F5

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

MOV A, @RO  ;A<=40H

MOV  RIL,A :R1 <=40H

MOV  B,@Rl  :B<=10H

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

PATEREG, A0 EN30H, RN/ 1IN A A N4A0H, FA74RBH
W2 910H, RAMAA0HE TCFIP2 111 N 253 H0CAH

MOV A,Rn
BESKEEFED: 1
WATER: 1
THERISED: [ 11 1 0 [ 1 rrr

#B{E: MOV
(A) < (Rn)

*MOV A.,direct
EOKE (FH): 2

ZHHIES: [ 11 10 [o 1 0 1] [ directaddress
BiE: MOV
(A)« (direct)

EE: MOV A, ACCELXIES.

MOV A,@Ri
BOKEFT): 1
BUTEHR: 1
THEHEIRD: [ 11 1 0 Joon 1

#®1E: MOV
(A) — ((RD)
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MOV A #data
BESKE (F1):
PATEEA:
4D -
1B1E:

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

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

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

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

MOV direct, Rn
BEKE (FM)
MITRIH:
— HEIRAS -
BRAE:

[ 0111

[0

| | immediate data

MOV
(A)« #data

1
1

[[(1 111

[ 1

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 (s |
1E: MOV
(direct)«— (direct)

MOV direct, @Ri

BESKE (F1):
HITEER: 2
TEHERAD: [ 1 000 Jo 11 i ]| [ direct addr. |
B1E: MOV

(direct)«—((Ri))
MOV direct,#data
BEKE (FW: 3
HATAH: 2
ZEHEIRAD: [0 1 1 1 Jo 1 0 1] [ direct address |

B1E: MOV
(direct) « #data

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

THEFISRED: [ 101 o1 1

#1E: MOV
(RD)) «(A)

MOV @Ri, direct
BEOKE (FW): 2

WITEHA: 2

TSRS [ 1010 o1 1| [ directadd

B1E: MOV
((Ri)) « (direct)

MOV @Ri, #data
BSKEFEN: 2

“HEEIES: [ o1 11 [ o 1 1] [ immediate data
#1E: MOV
((Ri)) « #data
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MOV <dest-bit>, <src-bit>

IfIRE:
WiEA

25451

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

#1E:

MOV bit,C
ESKE (F1) :
HATEHA:

T ERAD -
#1E:

FEIRAT AR

F<sre-bit>1R 2 1A /R A8 £ 4 Bl <dest-bit> T H6 & AR o 22, AMRIER
WA ARSI bR, A AN R AT BT AL . AR AN HAth 27 77 2% A0
FrENL
TR AR ECHIWIME T, i P2 AR /£ 110001018, i 1 1RO EIE M % B oA
35H(00110101B). M54 41

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

PTG, AR ERIEZE, O 1EdEAE ~39H (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

Ifige:
1R

25451

BOKE (F1) :
WITEHA:
—EFI RS -

#4E:

B 164 115 BT T B B 4R

LI AW 1600 BUE R B Fe £ DPTR . 16407 1 B0, S E 8 A 1 45 2571 AN
3T . H A DPHA AT g #datal 611 =775, TDPLA A7 & #datal 6K 7
Fio ANFEMFRENL

AR A RME—— e
B4
MOV  DPTR, #1234H
P 3L RIE1234H3E N B Fe 4T F /7 2% . DPHAME N 12H, DPLAI{E N34H.

— MR E 6 BIR TR S .

3

2

[1 00
MOV

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

1100 0 0] [ immediate data 15-8
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MOVC A, @A+ <base-reg>

hE:
AR

2541

R Al a5 AR T . CR B Fik % Binds4

MOV CHa 2 B2 7 A-fifi s HH RO ARKE 25 B £ 2 AR I8 B BN as .. #AL i s+
TR B BN ge R S 8 F AR A 60 I hE R AF 2 (DPTRELPC) [ {E+H
e, S PAPC N L Z A7 4R, JUTE Znas WA N BIPC 21T, PCHFE e hn
R BAEMOVC 2 G A il ansf /& ADPTROVIENE A A7 4%, WA B ia) i
TEPAT 160 INTERS, AKSAL = A B 2L 1B 25 78 e AR S AT AR EAL

s BN ARE AL F0~42 18], W1 F-FOIFEN B nasd b (% #8 FIDBIY 45
L GEXTH) B XH4MEZ —.
REL-PC: INC A

MOVC A, @A+PC

RET

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

WA % B2 BT 2088 M N0 TH, BAT R TR, BhnssrifE
ARTTH. MOVCHE A Z BT HIINC AFE 4200 T /E & R B RET T S B . s
MOVCHIEAE Z 4 2 MRADZ T Fka I, AN T IERH SRR, UK A R
M 5O i 3 Ronasa .

MOVC A,@A+DPTR

BEKE (F1) :
HATEHA:
4G -

#BA1E:

MOVC A,@A+PC

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

1

2

[100 1 Joo1 1]
MOVC

(A) < (AYHDPTR))

1

2

[ 1000 Joou11
MOVC

(PC) « (PC)+1

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

INRE:
AR

25451 :

MOVX A,@Ri

BOKE (F1) :
WITEH:
— BEHIERAS -

1A

AR AR

MOVXH84 F F16 Zomas MM ER A7 28 2 AL IS 4 . R fR ik e 4
MOV/EMII T X MOVX A AMFIZRAL, e (B X BI7E 05 M MR AR RAM
4D TR 2 i 2 867 ()3 2 1 647 )

ST A UVRPRAL, 4R TAE S AE A I ROMR R A7 bk B & FH 3% PO T
HNERI/OY R P B B NIIRAMER 31, SA7 I HIE L8 . 35 B0 M A K IRAM
BRI, nl R 5] RS S A bbb S S . SR AT fEMOVXEE 4 2 Aiids g i 48
A, b 1 5] AV o

XF 2R, I HE R DPTR = A 1602 (st kb . 24 P23t 1 (1) H = 2%
RILEDPHIY P ZEIT, P2IIHFIA TN 6 25 A7 88 PR R FOR I EE . 78U 9 U I R It 5
FEFIIS, Xy S A SRR EE, RN AS TR B AIME A R B & fr o .

FERLERE LU, AT R A IR FIMOVX IR 4. £EV) M KA EKIRAM
AR, BE R AR F E DPAEP2 s 1 _E A o R s 2 7, T DU %
B4 AU bk Ay P23 L B, AR AT B ROBRITE HE T FIMOV X Hi

z3

S — AN i & bk /$5s 28 /MR AMAT it 2%, 2% 58 256B (W1: Intel
8155 RAM /1/0O / TIMER) , A7l #s &R 218051 193 I1PO_L,  uify T P3# FH T2 1%
AMHRAMIT 5 (32 {5 5o o FPURTP2 A /38 FH 4 N /4t o 17 . ROFTRIA (540 4>
FN12HFI34H, AMTRAMMI34H L ICAF i A 56H, W R TH K 4 751 -

MOVX A, @RI
MOVX ~ @RO, A

Fa B SoHE il 2] 2N 28 A LLL AMBRAMIF] 12H LG AR

2
[T 11 0Joo0 13

MOVX
(A) « ((RD))

MOVX A,@DPTR

EKE (F1):
MITEER:

T RAD
BAE:

1
2

[ 1110 Joooo

MOVX
(A) < ((DPTR))
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MOVX  @Ri, A
EOKE (F1) :
WITEER: 2
ZHEISRRS: [ 1T 111 [oo0 1
#B{E: MOVX
(Ri))—(A)

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

{E: MOVX
(DPTR)—(A)
MUL AB
IngE: ik

WRA:  ZEA T TS B NS AN B A RS s BB ki . B AR 1640 AR
WIS AATAE R INas s T R S AL AP IAE T A7 2B o« A ALK T-255(0FFH) » U &
P ARG BUNEERRES . FEPHITIZIEAN, bR GRS E.

2450 B B INESAKVIEAE J980(S0H), 2172 BIKHILAE N160 (OAOH), MIFE4-
MUL AB

SRAGIRF12 800 (3200H), 7 A% 4788 B (ASAR32H (00110010B) , R ANERHETEE,
BRSBTS .
BOKE (F1): 1
PUTEHA: 4
IS [1 0 1 o0 Jo 1 0 0
#E: MUL
(A)70— (A)x(B)
(B)IS-S
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NOP
Ihee: wHRfE
WER: PATAIRLR G, BRLEPATHE RS . B TPCHL, HAh a8 Fbr SAL AL
AL
2450 A DP2M 575 51 _E At — AN A A P Rk, kR S5 AL
WM OEWD o FRUEFSETBRICLRIGS 741, AR fikeh R g a1 A HLS A
o BRI R BOESEINAANBAMOBLE A . WY LA IR a0 R J7 SR SEBLRT R 1 Th e
(BBt WA B D -
CLR P2.7
NOP
NOP
NOP
NOP
SETB  P2.7
BOKE (FM): |1
Zi#EHEAS: [0 0 0 0Jo 0 0 0
#4E: NOP

(PC) — (PC)+1

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

IhEE:
THER

2541

PSR B AR a2 5

ORL{H4- ¥ Hi<dest-byte>Fl<src_byte>rfit & I A7 AL B AT B A2 aliE
B, G5 RAFTRAE <dest-byte> TR Hda ot b o iZ3RIE A MRS EAL

PIN R AR, SCRFOR T IETT 30, 2 H IR RO Rmasant, JRiRlE
HOTCLRHIZr s Thk . BT, FAGR RS sE LR Fhk. 2 H B4
R EAE T A, JRERAERORT AR R s L R4

VERG: WAGZAR B R S 51 EAIRES, 4 <dest-byte> TR A%
Fa A2 M3 1 A 50 B o TR IR IR A, T AN A2 A5 B L B R A Bt

B BN #s 4R 3dE NOC3H (11000011B), 27745 R0F FIE N55H(01010101)
JUEERSE
ORL A, RO
PATIE, ZInES MM AA ODTH(11010111B). 24 H A BO% B3 5 0 5o 5
BT, ORL¥H4A ] FHRIATATRAM S G Bl # B 25 A7 25 h I SN BN L. AT
Hefy e B LR BRI s, BRI DUR BB TERR A R I AL, T B2
FNBRATEIZAT IR P S T U . PATHR S
ORL  P1,#00110010B
ZJG, HEIORIEES. 4. I EL.
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ORL A,Rn
BOKE(FM): |1
WITEH: 1
ZEHEmAS: [0 1 0 o1 rorox
#1E: ORL
(A) —(A)V(Rn)
ORL A,direct
EOKE (F1): 2
MITEH: 1
ZHEFIZRED: [ 0 1 0 0 [0 1 0 1] [ directaddress
#{E: ORL
(A)«— (A)V (direct)
ORL A,@Ri
BOKE(FMH): 1
PITREH: 1
RIS [0 1 0 0 Jo 1 1 i
#{E: ORL
(A)y— (A)V((Ri))
ORL A #data
ESKE (F1): 2
MITRH: 1
ZHEFIZRS: [0 1 0 0 [0 1 0 0] [ immediate data
#1E: ORL

ORL direct, A

BSKE (FT) :
HATEIHA:

#A1E:

(A)— (A)V #data

ORL direct, #data

BEKE (FT) :
HITEHEA:
Z EHIERAS -

2
1
ZHEFIZRED: [0 1 0 0 [0 0 1 0] [ directaddress
ORL
(direct)«— (direct)\V (A)
3
2
[0 1 0 0Jo o 1 1] [ directaddress | [ immediate data |
ORL

181

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

hee: (AR iEEiE
BRR: W i<sre-bit> T RoR NI AT A1, WEARARE; B, PREFEALAR E 1 a0k
BAE, FEILGET T, MFEERER AT« R EERERI 5/, H
T EBA G AR . TEPATATE A0, AR HADFR EAT
200 HPATMTFIRLSFEAIN, ZHANHPLO=1TKACC.7=10V =01, BN HAFREC:
MOV  C,P1.0 :LOAD CARRY WITH INPUT PIN P10
ORL C,ACC.7 ;OR CARRY WITH THE ACC.BIT 7
ORL C, /OV :OR CARRY WITH THE INVERSE OF OV
ORL C, bit
ESKE(FE®): 2
ZHEFIZRES: [ o 1 1 1 Jo 0 1 0] [ bit address
#{E: ORL
(C) « (C)V (bit)
ORL C, /bit
EBSKE(FH): 2
ZH#EHEI%RAS: [ 1 0 1 0 Jo 0 0 0] [ bitaddress |
#14E: ORL L
(C) « (C)V/(bit)
POP direct
TheEE: itk
VAR IOE TR AL BT de B I N SRAMER T N 2%, ARTREMRL. SA)F, KB N L% 3]
tidirect T8 /R IAEAE B0 (BT HEA 20 . ZBRER bR AL .
25451 PR IRAT IWIME N32H, AERAMAI30H~32H 20 7T (58 70 59 920H. 23HAN
01H. NHATFE 2
POP DPH
POP DPL
Z g, ARIREMME AR 30H, FEFREN AR N0123H. LR 4R 4
POP SP
B AR TR E A 20H .
R TEXFRRIEN T, S NHREGE (20H) 201, FRfasr w3
2FH, )G HBHE20HKI SN, 4820H.
BESKE (F™H: 2
WITRER: 2
Z#EHEIAD: [ 1 1 01 Jo 0 0 0] [ direct address |
#1E: POP

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

hee: JEfk
UEER:  RRAREFEJeinl, AR5 direct TR AR 2 N 258 B i 21 FHAR TR £ 45 22 19 M ERAMAT:
R ICH 2. ZEREAE AR B AL
200 WAEHEN W RS R I R TR A (E N09H, s fR 4 DPTRAME N0123H, M4 AT 0
AT S
PUSH DPL
PUSH DPH
2 JE, HRIEEFAEH0BH, FEIEHERE23HMOIHAN BIFEA A RAMMKI0AHMIOBHAE i F
JoZ .
BSKE(FED: 2
ZHEBIZEES: [ 1 1 00 Jo 0 0 0] [ direct address
#{E: PUSH
(SP) — (SP) + 1
((SP)) « (direct)
RET
hee: MTHIFEIRIA]
RRE: BUTRETIEAN, HKPCHE R EAL I FMRAL I MR P, ARFBEM 2. 2R
G, TR TE I PCIE T N Rtk AL TR AR AT, — MRS OL T, %38 & FIACALLEL
LCALLECAEH .« B8 4 HIPAT A AR EA4L
2450 WARIREIPIME NOBH, N EFRAMIKIOAHFIOBHAEfi% B 76 P (I 23 5 N2 3HAN
01H. NIFE4:
RET
PATIE, ARFEEN09H. F27 K MO123H L hiE b 4k 2 Bh AT .
EBESKE (F%H) :
Z#EHEIAS: [0 0 10 Jo 0 1 0
$#{E: RET

(PCs.5) < ((SP))
(SP) « (SP) -1
(PCy0) < ((SP))
(SP) « (SP) -1
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RETI
INRE:  hIR [
WA PATIZIEAE, B MR PCE ARV AL T, RE IR E R R, R
BEZ RS R HAb b e, AR FREHR2. HALFIEAZ . (HEFIRETPSW
NG E B B WAl R A o TR PP 4k 458 AT 2 A T PCARL BT X 82 F i A 2 B
17, — RSB R ZILR N O R — 4464, EPITRETHR AN, WRE MM
SR BAR I B A e 2 i ot P B R S A A B, IS A FE A B e S A vh ) R B 2 R 7
BHAT144E4 .
45 BARTEEIWIME NOBH, 45 HZE L hE0 123 HAL (1948 A AT 45 o la) 7= 2 bbb, A3
RAMPJOAHFHOBH #. 76 [1) N 2553 5 A23HAFH01H. U464
RETI
PATE S, FRAREFA00H, TR [ )5 FE A 4k 22 N0 123 H bk 46304 T
BEKE (FH) :
HITREHER: 2
ZHEFISRES: [ 0 0 11 [0 0 1 0
#{€. RETI
(PCys55) < ((SP))
(SP) « (SP) -1
(PC;) < ((SP))
(SP) « (SP) -1
RL A
IheE: K BInEAh M BER AR R A
VR K RInas s AR e fe 14, Hp AL TR S BIAL0. 1% 4R A IPAT AT AR B AL
245 EEINSRAAZANOCSH (11000101B) , N4
RL A
PATIE, BEINLSMIN A4 RSBH (10001011B) , HAREAASZ0 .
BEKEFEN: |1
PATAH: 1
Zi#EHIZES: [0 0 10 Jo 0 1 1]
#{E: RL
(An+1) < (An) n=0-6
(A0) « (A7)
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RLC A
Ihee: LG AL
YERH: B Esrs A BRI AR E B AR LA, AT NI RR G, HEATER G
WIERIR SR D0, ZFB4 AR HARbR E A7 .
450 R BRI AR{E ~N0CSH(11000101B), N454
RLC A
PATE, HE 2 In3s4R0%0E 48 H8BH(10001011B), HEA bR LS B A7 .
BSKE(FEH: |
ZEBISES: [0 0o 11 Jo o 1 1]
#1E: RLC
(Antl) < (An) n=0-6
(A0) < (C)
(C) < (A7)
RR A
INEE: K BN AEUE A R
YRA: K RIS EERAI KA LA, Lo RN T, BIPEIA AR, 1%1E
AT FR EAL
2450 W RN A FOCSH (11000101B) , NIFE4
RR A
AT G BN N A2 ROE2H (11100010B) , ARG A SZ 500
ESKE(FET): |
HITEHEE: 1
ZHEFIZRES: [0 0 00 [0 0 1 1]
#1E: RR
(An) < (Antl) n=0-6
(A7) < (A0)
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RRC A
Ihee: bR A S
WA RINERMISOLEIR AL b — RGN0 HAR 0B NI bR, I bR &
WIIRSEFE BT, %IR8 AR AR bR B4
26450 B E N1 J90C5H(11000101B), HEMIFRE N0, MHE4
RRC A
PATIE, 30 28 B 42 H62H(01100010B),  HEA7 R &4k B A7 .
BEKEFEM: |1
ZERISES: [ o 0 01 Jo o 1 1]
#¥{E: RRC
(Ant1) < (An) n=0-6
(A7) «—(©)
(C) < (A0)
SETB <bit>
Iheg: BEfr
WAA: SETBIEAATHLARN RO B, HERVEXT T DU AR G s H A 7] B 3 bk A7
%48 A AT Ho At bR AL
450 WIS ERIE S, i O HURES 934H(00110100B), M54
SETB C
SETB  P1.0
PATIE, BAFREAR N, o 1 RS AR 35H(00110101B).
SETB C
BSKE(FEH: |
THERIES: [ 1 1 01 Jo 0 1 1
#{E: SETB
(€)1
SETB bit
BEKEFM: 2
PATAHA: 1
Z#EHI%RAD: [ 1 1 0 1 Jo 0 1 o] [ bitaddress |
¥{€: SETB
(bit) « 1
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SIMP rel

IhRE: JEBkEE

TR FEP AR Blrel Fros bl 40T . BARHbLRan R v 5 EoRPCE M2,
IR FHR A 5277 (Birel) FTRRINE 55 M s insPC L, 53 KHPCRIE
BRI E Anhhk . BTk, BREEMVERR MRS (RISIMP) Hulik (W HT 128415 il 5
12775,

Z45:  Bhr S RELADRXYS MR A b Ar T2 P A7 g 5 0123 H M bE, T 454>
SJIMP RELADR
g% G AL T0100H, 444758 Z%i84 )5, PCHALR0123H.

WHE: fELf, EESIMPH T —& a2 Mk /20102H, ik, BEEEHmE
FoN0123H-0102H=21H. H4b, WIRSIMPHImE TR ZOFEH, MA4M R R A 1464
A ITEBRIEER .
ESKE (FTH): 2

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

SUBB A, <src-byte>

IhRE: A 0IEE
R SUBBHE4 M B 2% il 2s<sre-byte> T AR 1 71548 B 1 BUE Kt hikr &, W
EBHMSERE T 2. WRPATIER S 7007 B, SUBBNG 2 B A7
bR GERMEAD o B, EEHAFRE.  (WRERITSUBBIE AT, #AikRE
COAWEN, XEMAEIERTIRAT 2R E A ER, = T BRI AER
ATARZRAR AT, AT A% VRS E A — R M BUmas P o D W SRR AT I
BREEAE, 3NN EAEAL, AR EACS B B AL IR oA
fr: MEBTALEA, BOEHTAE AL, TEerika, NEErR SOV B L.
AT E RS BHORLIS N, FOVELL, MERIRAE ISR 6 B f2 p =k
TG B, R AROE B I R R AR T IESL
R e o = 1| WA W= & 2 | R = I 7 1| = &7 2813 1] B 7. | SRV B4
Tk
25451 : W E M AR s A B NOCOH(11001001B). A A7 AR R2IFI{E N54H(01010100B), 3k
fibrECH EL . W FiE4:
SUBB A, R2
PATIE, B2 HEEE2E N74H01110100B), BEALFR ECHI4HBIHEA bR & ACHIE
%, bR ECH AL .
VEE: OCOHIEZF54HMN %2 75H, B EIRiHHE S, @ T7ESUBBIEA#UT
A, SR ECCEM BN, RN ss b B L r g, 182]74H, KL,
USRAEHEAT BRS P O 20 PR E SR, A AR ECHPIRAS R 40, A4 M HCK
CLR C 84 Ed bR ECHEE .
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SUBB A, Rn
ESKE (F1): |
:J‘E%U?ﬁﬁg:|1001|1rrr|
#{€: SUBB
(A)—(A)-(©O)-Rn)

SUBB A, direct
BOKE (FH): 2

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

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

SUBB A, #data
ESKEFED): 2

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

hee: P BN E ARy
iRA: SWAPTR A4 B N8 MK4Arr (Bi3~070) FlvEahs (fr7~f74) Bsiskiraci, szbr b
SWAPHE At Al WAL IR R 2 o 248 AR AR EAT .
2450 W RN N A NOCSH (11000101B) , MIFE4
SWAP A
PATE, RINFRMNEEESCH (01011100B)
ESKE(FET): |1
HITREE: 1
Z#EHEAS: [ 1 1 00 Jo 1 0 0

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

IHRE: A4 BNES AT AR S N

AE:  XCHFE 4 ¥ <byte> T8 E M7 1T AR £ 10 N A 2 302 20N s, R K 2 nas i 1H M 2
B \<byte>FT{8E M F LR, F54 IR EAELECR B MEES R v S0 70 3
ATk, HEShEMmE AR Sht.

4. FROFIN A NHEE20H, ZINL$HI{E A3FH (00111111B). A ERAMTI20HH T N
25 975H (01110101B). MiF54

XCH A, @RO
PATIE, PEBRAMITI20H B T R A8 3FH (00111111B), RINEH A 7RA Ny
75H(01110101B).

XCH A, Rn

ESKE (FET): |

HATRER: 1
it RAL | 11 0 0 | lrrr

1246 XCH
(A) <= (Rn)

XCH A, direct
BOKE (F1): 2

WITREH:
ZHEHI4ES: [ 1 1 00 Jo 1 0 1] [ directaddress |
&1E: XCH
(A) < (direct)
XCH A, @Ri

ESKE(FEDH): |1
WITEHE: 1
RIS [ 1100 o1 1 i
##{E: XCH
(A) <= ((Ri)
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XCHD A, @Ri

IhgE:
1A :

241

K (F9)
HATR:
IR

#BA1E:

2 e BN A @RiXT R R G H B B 44T

XCHDFE A ZANas AR (F70~3, —fRE T Nt Bk BCDAS) ja) %
THER I RAM SR T BR AT S e, S B Im T (hL7~4) FIAZEm. 54k,
ZAR AR EN .

WROMAE 7 Hik20H, ZA02%19 A 2 936H (00110110B). I EERAMIFI20H #0174
H%edE 975H (011110101B). N3RS

XCHD A, @RO

PATE, WEBRAM 20HH IG5 A8 R 76H (01110110B), NS A48 Ky
35H(00110101B).

1
1
[1 101 Jo1 1

XCHD
(As0) <= (Rizo)

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

IfigE:
TR

241

THATEIIE
XRL{5E4 K <dest-byte>F<src-byte> L3 1) 7 AL BIZ (LT ¢ 5z 51,
4 RARAFAE <dest-byte> TR M 7T ARRE B . %48 AR ELL.

PIM R AR I SRR o T AL DT 50 2 HERAE RO Rmas i, JRERIE S
AR B 7 a4 Fhk . EIRThE . A MRS HEASL AN S0k 4 H AR E0R
A EAE T R, IR RO DU RN B ST R

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

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

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

4 H R EOR T B ST RN, %452 B R FTRAM HLCEE B 17 4%
AL . BARBREE L U, RIS E . $R 4
XRL P1, #00110001B

PATE, PLEARINIS. 4. OB EUR.
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XRL A, Rn

EOKE (F1) :
PITREA:

b 2 A

1A

XRL A, direct

BESKE (F1) :
BATREIHA:

T HISRAD -
BRAE:

XRL A, @Ri

ESKE (F1):
BATEHA:

T SRAS
BRAE:

XRL A, #data

K (F1)
HATR:
IR
HR1E:

XRL direct, A

BOKE (F1)
PITRHA:

Z HEHIRAS -
#BA1E:

B KR (F) -
AT
: | 0 1

RAE:

b 2 A

1
1

:|01

10|lrrr

XRL

(A) < (A) ¥ (Rn)

2

1

| 0110 |0 101 | |directaddress|
XRL

(A) < (A) ¥ (direct)

1

1

[o1 1 0Jo1 1

XRL

(A) = (A) ¥ ((Ri))

2

1

|01 1 0|0100| |immediatedata|
XRL

(A) <« (A) ¥ #data

2
1

|01 1 0|0010| | direct address

XRL

(direct) «— (direct) * (A)
XRL direct, #dataw

3
2

1 oJoo1 1]

immediate data |

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))«—(PCis5)
(PCI(L(»)<— page address

ADD A,<src-byte>

Function:
Description:

Example:

Add

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

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

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

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

ADD A,RO

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

Operation:

ADD A,direct
Bytes:
Cycles:
Encoding:

Operation:

ADD A,@Ri
Bytes:
Cycles:
Encoding:

Operation:

ADD A #data
Bytes:

Cycles:
Encoding:

Operation:

1
1

|0010|1rrr

ADD

(A)—(A) + (Rn)

2

1

| 0010 |0 101 | |directaddress
ADD

(A)«—(A) + (direct)

1
1

[00 1 0Jo1 1

ADD

(A)y—(A) + ((Ri))

2

1

[ 0010 Jo1o0o0] [ immediatedata |
ADD

(A)«—(A) + #data

ADDC A,<src-byte>

Function:
Description:

Example:

Add with Carry

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

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

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

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

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

ADDC A,RO

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

(PC,()« 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] [ directaddress

1
1
[o1 01 Jo1 13

ANL
(Ay—(A) /\ ((Ri))
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ANL A #data

Bytes:
Cycles:
Encoding:

Operation:

ANL direct,A

Bytes:
Cycles:
Encoding:

Operation:

2
1
[ 0101

ANL
(A)—(A) A\ #data

[0 10 0] [ immediate data

2
1

| 0101 |0010| |directaddress|

ANL
(direct)«—(direct) A\ (A)

ANL direct,#data

Bytes:
Cycles:

Encoding:

Operation:

3
2

| 0101 | 0011 | | direct address | | immediate data

ANL
(direct)«—(direct) /\ #data

ANL C, <src-bit>

Function:
Description:

Example:

ANL C,bit

Bytes:
Cycles:
Encoding:

Operation:

Logical-AND for bit variables

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

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

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

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

[ 1000 Joo1 0] [ bitaddress

ANL

(©) < (©) A (bit)
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ANL C, /bit
Bytes:
Cycles:
Encoding:

Operation:

[ 1011 Joooo] [ bitaddress
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

; cee ; 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 Pl,
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 Jot1 o1 ] [ directaddress | |  rel address

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

ELSE
C)«0
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CJNE A #data,rel

Bytes:
Cycles:
Encoding:

Operation:

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

Bytes:
Cycles:
Encoding:

Operation:

3
2

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

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

CINE @Ri,#data,rel

Bytes:
Cycles:
Encoding:

Operation:

3
2

[ 1011 Jot1 1i] |[immediatedata | |  rel address

(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: [ 1110 [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 S9H (01011001B).
CLR C
Bytes: 1
Cycles: 1
Encoding: [ 11 0 0] oo 11
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 0BEH
(10111110) in the Accumulator. The carry and auxiliary carry flags will be cleared.

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

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

ADD  A#99H
DA A

will leave the carry set and 29H in the Accumulator, since 30+99=129. The low-order byte
of the sum can be interpreted to mean 30 — 1 =29.
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Bytes: 1
Cycles: 1
Encoding: [ 11 01 Jo10 0]
Operation: DA
-contents of Accumulator are BCD
IF - [[(As) > 9] V[(AC) =1]]
THEN(A; ) < (As) + 6
AND
IF [[(A)> 9] V(O =1]]
THEN (A;,) < (A7) +6
DEC byte
Function: Decrement
Description: The variable indicated is decremented by 1. An original value of 00H will underflow to
OFFH.
No flags are affected. Four operand addressing modes are allowed: accumulator, register,
direct, or register-indirect.
Note: When this instruction is used to modify an output port, the value used as the original
port data will be read from the output data latch, not the input pins.
Example: Register 0 contains 7FH (01111111B). Internal RAM locations 7EH and 7FH contain 00H
and 40H, respectively. The instruction sequence,
DEC @RO
DEC RO
DEC @RO
will leave register 0 set to 7EH and internal RAM locations 7EH and 7FH set to OFFH and
3FH.
DEC A
Bytes: 1
Cycles: 1
Encoding: [ 00 0 1 [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 1
Operation: DEC
(Ri))—((RD)) - 1
DIV AB
Function: Divide
Description: DIV AB divides the unsigned eight-bit integer in the Accumulator by the unsigned eight-bit
integer in register B. The Accumulator receives the integer part of the quotient; register B
receives the integer remainder. The carry and OV flags will be cleared.
Exception: if B had originally contained 00H, the values returned in the Accumulator and
B-register will be undefined and the overflow flag will be set. The carry flag is cleared in any
case.
Example: The Accumulator contains 251(OFBH or 11111011B) and B contains 18(12H or 00010010B).
The instruction,
DIV AB
will leave 13 in the Accumulator (ODH or 00001101B) and the value 17 (11H or 00010010B)
in B, since 251 = (13x18) + 17. Carry and OV will both be cleared.
Bytes: 1
Cycles: 4
Encoding: [1 0 0 0J 0100 |
Operation: DIV

B 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 50H, LABEL 2
DINZ 60H, LABEL 3

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

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

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

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

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

THEN

(PC) « (PC)+rel

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

Example:

INC A

Bytes:
Cycles:
Encoding:

Operation:

INC Rn

Bytes:
Cycles:
Encoding:

Operation:

INC direct

Bytes:
Cycles:
Encoding:

Operation:

00H.No flags are affected. Three addressing modes are allowed: register, direct, or register-
indirect.

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

Register 0 contains 7EH (011111110B). Internal RAM locations 7EH and 7FH contain OFFH
and 40H, respectively. The instruction sequence,

INC @RO
INC RO
INC @RO

will leave register 0 set to 7FH and internal RAM locations 7EH and 7FH holding
(respectively) 00H and 41H.

1

1
[0000Jo100
INC

(A) — (A)+1

1

1

[00 0 0] 1rrr
INC

(Rn) « (Rn)+1

2

1

| 0000 |0 101 | |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 O1H.
Bytes:
Cycles: 2
Encoding: [1 0 1 0Jo0oo0 11|
Operation: INC

JB bit, rel

(DPTR) « (DPTR)+1

Function:
Description:

Example:

Bytes:
Cycles:
Encoding:

Operation:

Jump if Bit set

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

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

JB  Pl.2,LABELI

JB  ACC.2, LABEL2

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

3

2
[[0010

| 0000 | | bit address | | rel. address

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

Function: Jump if Bit is set and Clear bit
Description: If the indicated bit is one,branch to the address indicated;otherwise proceed with the next
instruction. The bit wili not be cleared if it is already a zero. The branch destination is
computed by adding the signed relative-displacement in the third instruction byte to the PC,
after incrementing the PC to the first byte of the next instruction. No flags are affected.
Note: When this instruction is used to test an output pin, the value used as the original data
will be read from the output data latch, not the input pin.
Example: The Accumulator holds 56H (01010110B). The instruction sequence,
JBC ACC.3,LABELI
JBC ACC.2,LABEL2
will cause program execution to continue at the instruction identified by the label LABEL2,
with the Accumulator modified to 52H (01010010B).
Bytes: 3
Cycles: 2
Encoding: | 0001 | 0000 | | bit address | | rel. address
Operation: JBC
(PC) « (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, #JMP_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 AJMP is a two-byte instruction, so the jump instructions start at
every other address.
Bytes: 1
Cycles: 2
Encoding: [ 0 1 1 1 [00 I 1]
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

158



STC12C5620AD

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

THEN  (PC) « (PC) + rel
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JZ, rel
Function: Jump if Accumulator Zero
Description: If all bits of the Accumulator are zero, branch to the address indicated; otherwise proceed
with the next instruction. The branch destination is computed by adding the signed relative-
displacement in the second instruction byte to the PC, after incrementing the PC twice. The
Accumulator is not modified. No flags are affected.
Example: The Accumulator originally contains 01H. The instruction sequence,
JZ 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 [000 0] [ 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|

| addr15-addr8 | | addr7-addr0

LCALL

(PC) «— (PC)+3
(SP) «— (SP)+1

((SP)) « (PC;.)
(SP) «— (SP)+1

((SP)) « (PCs5)
(PC) «— addr,s,,
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LJMP addrleé

Function:

Description:

Example:

Bytes:
Cycles:
Encoding:

Operation:

Long Jump

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

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

LIMP JMPADR

at location 0123H will load the program counter with 1234H.
3
2
| 0000

0010 | | addr15-addr8 | | addr7-addr0

LIMP
(PC) « addr;

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

Function:
Description:

Example:

MOV A,Rn
Bytes:
Cycles:
Encoding:

Operation:

Move byte variable

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

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

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

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

MOV A, @RO  ;A<=40H

MOV  RI,A :R1 <=40H

MOV B,@Rl  :B<=10H

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

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

1
1

|1110|1rrr

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

Bytes: 2
Cycles: 1
Encoding: | 1 1 10 [0 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 1 13
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 [ 1rrr
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: [ 1 1 11 Jo 10 1] [ directaddress |
Operation: MOV
(direct) « (A)
MOV direct, Rn
Bytes: 2
Cycles: 2
Encoding: | 1 000 [ 1 rrr | [ directaddress |
Operation: MOV
(direct) < (Rn)
MOV direct, direct
Bytes: 3
Cycles: 2
Encoding: [ 1000 Jo 10 1] [ diraddr (src) |

Operation: MOV
(direct)«— (direct)

MOV direct, @Ri

Bytes: 2
Cycles: 2
Encoding: | 1000 [ o 1 1i]| [ directadd |
Operation: MOV
(direct)«—((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 1 11 Jo11i

Operation: MOV
((R)) < (A)
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MOV @Ri, direct

Bytes: 2
Cycles: 2
Encoding: | 1010 [0 1 1i] [ directaddr
Operation: MOV
((Ri)) « (direct)
MOV @Ri, #data
Bytes: 2
Cycles: 1
Encoding: [ 0 1 1 1 [0 1 1i]| [ immediatedata
Operation: MOV
((Ri)) « #data
MOV <dest-bit>, <src-bit>
Function: Move bit data
Description: The Boolean variable indicated by the second operand is copied into the location specified by
the first operand. One of the operands must be the carry flag; the other may be any directly
addressable bit. No other register or flag is affected.
Example: The carry flag is originally set. The data present at input Port 3 is 11000101B. The data
previously written to output Port 1 is 35H (00110101B).
MOV P13,C
MOV C,P33
MOV P1.2,C
will leave the carry cleared and change Port 1 to 39H (00111001B).
MOV C,bit
Bytes: 2
Cycles: 1
Encoding: [ 1 0 1 0 Jo 0 1 1| [ bitaddress |
Operation: MOV
(C) « (bit)
MOV bit,C
Bytes: 2
Cycles: 2
Encoding: [ 1 0 0 1 [0 0 1 0] [ bitaddress |
Operation: MOV
(bit)— (C)
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MOV DPTR, #data 16

Function:
Description:

Example:

Bytes:
Cycles:
Encoding:

Operation:

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 MOV X instruction, the Data Pointer generates a sixteen-bit address.

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

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

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

MOVX A, @RI
MOVX ~ @RO, A

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

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 JooOT1i
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)r = (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]Jo0o 1 0 0] [ immediatedata
ORL

(A)—(A)V f#data

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

ORL
(direct)«— (direct) V (A)

ORL direct, #data

Bytes:
Cycles:
Encoding:

Operation:

3
2

| 0100 |0 0 1 1] |direct address | | 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 C, bit
Bytes: 2
Cycles: 2
Encoding: [ 0 1 1 1 [0 0 1 0] [ bit address |
Operation: ORL
(C) — (C)V(bit)
ORL C, /bit
Bytes: 2
Cycles: 2
Encoding: [ 1 0 1 0 [0 0 0 0] [ bitaddress |
Operation: ORL
(C) « (C)\V(bit)
POP direct
Function: Pop from stack
Description: The contents of the internal RAM location addressed by the Stack Pointer is read, and the
Stack Pointer is decremented by one. The value read is then transferred to the directly
addressed byte indicated. No flags are affected.
Example: The Stack Pointer originally contains the value 32H, and internal RAM locations 30H
through 32H contain the values 20H, 23H, and 01H, respectively. The instruction sequence,
POP DPH
POP DPL
will leave the Stack Pointer equal to the value 30H and the Data Pointer set to 0123H. At this
point the instruction,
POP SP
will leave the Stack Pointer set to 20H. Note that in this special case the Stack Pointer was
decremented to 2FH before being loaded with the value popped (20H).
Bytes: 2
Cycles: 2
Encoding: | 1 1 01 [0 0 0 0] [ direct address |
Operation: POP

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

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

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

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

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

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

Encoding: [ 0 0 11 Jo 0 1 0

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

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

position. No flags are affected.

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

RL A
leaves the Accumulator holding the value 8BH (10001011B) with the carry unaffected.
Bytes: 1
Cycles: 1
Encoding: | 0 0 10 [0 0 1 1|
Operation: RL
(Ant1l) < (An) n=0-6
(A0) « (A7)
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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) (O
(©) (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 [0 0 1 1]
Operation: RRC
(Ant+1) < (An) n=0-6
(A7) —(O)
(©) —(A0)
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SETB <bit>
Function:  Set bit
Description:  SETB sets the indicated bit to one. SETB can operate on the carry flag or any directly
addressable bit. No other flags are affected
Example: The carry flag is cleared. Output Port 1 has been written with the value 34H (00110100B).
The instructions,
SETB C
SETB P1.0
will leave the carry flag set to 1 and change the data output on Port 1 to 35H (00110101B).
SETB C
Bytes: 1
Cycles: 1
Encoding: [ 1 1 01 Jo 0 1 1
Operation: SETB
(C)«1
SETB bit
Bytes: 2
Cycles: 1
Encoding: [ 1 1 0 1 [o 0 1 o] [ bitaddress
Operation: SETB
(bit) « 1
SJMP rel
Function: Short Jump
Description:  Program control branches unconditionally to the address indicated. The branch destination is
computed by adding the signed displacement in the second instruction byte to the PC, after
incrementing the PC twice. Therefore, the range of destinations allowed is from 128bytes
preceding this instruction to 127 bytes following it.
Example: The label “RELADR? is assigned to an instruction at program memory location 0123H. The
instruction,
SIMP RELADR
will assemble into location 0100H. After the instruction is executed, the PC will contain the
value 0123H.
(Note: Under the above conditions the instruction following SIMP will be at 102H.Therefore,
the displacement byte of the instruction will be the relative offset (0123H - 0102H) = 21H.
Put another way, an SIMP with a displacement of OFEH would be an one-instruction infinite
loop).
Bytes: 2
Cycles: 2
Encoding: | 1 0 00 [0 0 0 0] | 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 0CSH (11000101B). The instruction,
SWAP A
leaves the Accumulator holding the value SCH (01011100B).
Bytes: 1
Cycles: 1
Encoding: | 1 1 00 [0 1 0 0|
Operation: SWAP
(Avg) <= (Ary)
XCH A, <byte>
Function: Exchange Accumulator with byte variable
Description: XCH loads the Accumulator with the contents of the indicated variable, at the same time
writing the original Accumulator contents to the indicated variable. The source/destination
operand can use register, direct, or register-indirect addressing.
Example: RO contains the address 20H. The Accumulator holds the value 3FH (00111111B). Internal
RAM location 20H holds the value 75H (01110101B). The instruction,
XCH A, @RO
will leave RAM location 20H holding the values 3FH (00111111B) and 75H (01110101B) in
the accumulator.
XCH A,Rn
Bytes: 1
Cycles: 1
Encoding: | 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: | 1100 |01 1 i
Operation: XCH
(A) <= ((Ri)
XCHD A, @Ri
Function: Exchange Digit
Description: XCHD exchanges the low-order nibble of the Accumulator (bits 3-0), generally representing
a hexadecimal or BCD digit, with that of the internal RAM location indirectly addressed by
the specified register. The high-order nibbles (bits 7-4) of each register are not affected. No
flags are affected.
Example: RO contains the address 20H. The Accumulator holds the value 36H (00110110B). Internal
RAM location 20H holds the value 75H (01110101B). The instruction,
XCHD A, @RO
will leave RAM location 20H holding the value 76H (01110110B) and 35H (00110101B) in
the accumulator.
Bytes: 1
Cycles: 1
Encoding: [ 1 1 01 [0 1 1
Operation: XCHD

(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 o101 ] [ directaddress

XRL

(A) < (A) A (direct)

1
1

[o1 1 0Jo1 13

XRL

(A) — (A) A (Ri))

2

1

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

(A) « (A) A #data

2

1

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

(direct) «— (direct) A (A)

XRL direct, #data

Bytes:
Cycles:
Encoding:

Operation:

3
2

[o1 1 0Joo0 1 1]

direct address

immediate data

XRL

(direct) < (direct) A # data
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FoE THTRS:

R RS0 N ECPUR A X /M R S FE AL H R I i B .

2 S HLCPU IEFE AL R SE AR S I A S R AR T RS ARG R, BRCPUEMT 40T
AR, Fem b lix NE S E M, AT, FEEFERE W, kRN T
1B, XFEREFER R W, SEBLX A D RE IR AR R T R 48, 15~ CPU A B 13 SRR 9
Wil . AN RG— R R AR, 2 LA WE R R CPUE SR R W, ESRONE
R S5 I, X AELECPUDIL S e S8 — A B a7 SR ) /o 388 5 AR 4 IR ) 2 B 2% S
B, DL Ab i S S A B e W SRR, B B — AN R R — MRS g . CPUE R S
AR S 2 i B i R R T 3K

M CPUIEAEALEE — AN TR W E SR % (BAT AR R IR SRR » RET Jh—A4
PR L BRI WTEIE K . WIERCPURRYES B 452 % JF ok Hh Wil IS A2 7, T 25 A BAR O
R R WE SRR, EECLE, R HWIR SRR, X RERCA T ETRE
R TR W RGN Z JP W RS, BOA TR EIIRER T REFRN BT B RS .

STC12C5620AD F 41 8 A HLAR A T 94 bl ids KRV, E AT B2 4 o(INTO). &
I S20FF T, AhERFER T I(INTT). W22 1 Wi, R 11 (UART) HH i, A/DH e op I ISP AR
PCAREHL A W7 A A I (LVD) H BT Fr A B R bl B 4 e e e . F 2 vl DL G S
Wr SR VFAL(EA/IE.7) BAH N H W () 70 V7 K B i BT A 1 i =K, 0T LRI T FFAH B2 A B 7o
VFALRAE CPUMR N AH B2 A W7 B s B — AN A W05 mT LR 3 AR 37 b gz ol Sy A 7 B 0% Hh IBER
& B AR Se A nT FHAR E  mAR S R R B SR AT DT WA S 2 1 v I
k2, ARARSCG T Wi kAN BT CAFT W s A Se 9 S RIAR S 2 i R e 24 PR AN AH [R) A 2t 4 1 H e
[ = AR, 4 H IR T SR B R G0 S i A R . STC12C5620AD & 41 5 AL 54
Wi ) 7 W R K 6-1 7 :
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F6-1  FWIEHIRT
H b . R SR | ) . R .
- o |MHFEESRZ 3 fRAEZ0) ok | ik | foedk3 rERP A e o
VR i=:8 VeSS, o 1 > N o i 25 1l
SR T 3 LR Caoetel I W vl F ol bl ol R R N
Huik (IPH,IP)
INTO  10003H|  0(highest)| PXOH, PX0| 0,0 |0,1]1,0| 1,1 IEO EX0/EA
(AR T 0)
Timer 0 |000BH 1 PTOH,PTO | 0,0 |o,1|Lo| 1,1 TFO ETO/EA
INTL 160130 2 PXIH,PXI| 0,0 |0,1|1,0| 1,1 IE1 EX1/EA
(S 71
Timerl  |001BH 3 PTIH,PTI| 0,0 |0,1|1,0| 1,1 TF1 ETI/EA
UART  |0023H 4 PSH,PS | 0,0 |0,1|1L0]| 1,1 RI+TI ES/EA
PADC_SPIH, (EADCI+ESPI) /
ADC/SPI  |002BH 5 papc spr | &0 [OT O] LT[ ADCFLAGHSPIF | b b opr ) pa
PPCA LVDH, (ECF+ECCFO+ECCF 1+
PCA/LVD [0033H| 6 (lowest)| - 0,0 [0.1]1,0| 11 | oot | ECCR+ECCF3ELVD)
PPCA_LVD /EPCA_LVD/EA

I R BTG N PR RF IR D RE 9 A7 S TPH AR A BLAL, Al R e e Bou U 4, Rk A
HIP, AW Fom A AP, 558051 417 HLPIZ h Wt Se g o8 e A -

MEFHCES WfE, TRy smatls, flu.
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 1 WL F KT 22 88 45 44 7~ 2 B i K 6-1 T

v | [T L
waen | |EwEEs RS

K

v v ‘ B S 2
N 1P, IPHZ 775 e e g b
EA PXOH, PX0 0.0
EXO0 3 '
—o/—o)l/c a3
| PTOH, PTO 0.0 high
ETO 3 N
Timer0 / TF) ——————H—o— "o o3 n |
I
B PX1H, PX1
TCON.2/IT1=0 > EX1 | 8—% 0*1)| L0
INTT —o~ IEIH—"——ofo o3 U
TCON.2/ITI=1 I PTIH, PT1 00
ET1 g .
Timerl / TF1 —b—o/—Jl'c o8 A
PSH, PS 0.0 bl
| o : 0.1 R
_ E P .
UART/&#47 11 %:{)—h—o/s_o/p °\§ Loy 4 #Hify
|

EADCI PADC_SPIH, PADC_SPI 0.0
o - X

ADC_FLAG —o~ - EADC_SPI | g N oy
SPIF ESPL ﬁ )—.—0 —o o3 Ly

I

CF I
BCF |
I

I

CCFO0
ECCFO0

PPCA_LVDH, PPCA_LVD 0.0
fos s

CCF1 EPCA_LVD 0.1
ECCF1 | M o\é P oy
CCF2

I

ECCF2 |
CCF3 I
I

I

!

ECCF3

LVDF
ELVDI :D_

low

EA,

KGlobal Enable
EA

K6-1 STC12C5620AD £ 41 7 i £ St 45 4 1K
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A3 e B O(TINTO) Al A0 35 o e 1 (INTT T ) BE WU A1 F o, /] R AR A R o 3 SR T A A0 0
o BT AR B R A T 2 A RS TCON T R TEQ/TCON. L FITET/TCON.3 . 244030 v Dbt R 55 R 7 2
NG, F s SRR EAIEOFIEL S [ 8 #750. TCONZHAE 2% F1 () ITO/TCON.OFIIT1/TCON.2 ¥
SE T AN A TO RN LA P i & 7 20 2 R R R . WiRITx = 0(x = 0,1), A RGAE
INTx(x = 0, 1) BRI BUE B 5 ol P2 A b e W SRITx = 1(x = 0,1), A RGEINTx( x=
0, 1) B R B US Jm 7T 72 A2 AR bbby o 4038 rP BT O(INTT0) AT A 05 o 7 L (TNTT 1) 3 7T LA P T 2
ML B AR A i

SE I 250N LK) A i SR AR EAL A TFOMTF . 2458 I 23 7 A7 288 THx/TLx(x = 0,1)¥8 i, ¥
ARG TFx(x = 0, H BEAL, ERF RS, M WIS EPATIZE R 28 e, 2
3 bR EALTEx(x = 0,1) £ A7 4 .

AT U T SR AR AL R TR B AT R 3% P i SRAR E AL T TR AR A — M B N 1
Ja, AT TR SR,

TR SR VEA /DA 4 A W ) 75 BN LA FH S (45 A
1. JGEADCIE 1, FCEFADCHIWT, X AEADCH W ) 542 il 47
2. JGEADCT_SPTE1, FVFADCH W JZSPTHIT, IX ZADCH T A SPTH Wt i) Fh s il 4o, b

AHATTIF, R T4 ADCH W ) .
3. KEAE L, FTIFH A LR BEHIAL, SALAITIF, A2 Tevkr=EADCH Wi A /DH T AR 25 72

J HR B AR A/ D R BT SR AR B AZADC_FLAG

U S SR VESPT A W U 55 O TLANAE L 4zl A B L

1. WESPIE L, FoVFSPTIH T, IX/ZSPTH T Bl bl 47

2. JEADCI SPIE1, feiFADCHIWT K SPTHr, X ZADCHWT K SPTH Ik ) s b izl fr, oAz
ARITTF, WRTIEFASPIH .

3+ BEAEL, TP A HLS R EEEIAL, AT, R TIE“ASPT ik
SPTH KT IR 45 15 5 b 22 F R AR SPT H i sk A5 & A7 SPIF

1 SR 0 VI R H B O 5 B LA R S R s i 7 L

1. WGELVDIE 1, VMR br, 33 0 A T fr B g2 167

2. Y4EPCA_LVDE 1, FVFPCABLH b W A FEAS I 7, 32 PCARSE R Hh BT 2 AR Al o i 174 i
HHIHE AL, BEALANTT T, 2 T2 A AR AR I IR 11 o

3 HEAE L, FTIFR R MU R WHEmIAL, SO AFTIF, 2 ok A A I w B (1 R AR
Hh T Il 25 2 R B R R A3 A1 R HR W17 SR AR A7 LVDF

SVHLF ML, 3.7V(20. 1) LR AMEE, 3VHRHL, 2.4V(20.1) LR AMKE, WELVDI=1 (SLiF&

JEHWT) )2 P AR T
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A SR SO VFPCA 7 JU) 75 24 JLANAH RL PR 4t A B 1

1. ¥4ECF/ECCFO/ECCF1/ECCF2/ECCF3H i fu Vi 75 ZE B LA B 1,  FUVFPCABLER AR B () Ak
FEAE T, X R PCARRIHR A AR (1) B s AV

2. W4EPCA LVDE 1, FVFPCABLER A T S AR FEAS I 7, 3 2 PCARSE R Hh By 2 AR A Al i 174 i

Hlbr AL, AT AT T, R TEIEFAEPCA T .

3. HEAEL, JTHFR R LR WESIAL, AT, 2 J0 = A= PCAHH B FIPCA HH I il 55 72
J H L FH R A A L FIPCA R W7 sk A 5 4.CF/CCF0/CCF1/CCF2/CCF3

BT AR AT RS IR R 62T R

F6-2 ik
Hh s fil AT A
INTO 1) RRA — o 7
(S H70) (ITO/TCON.O = 1): Ff&#s  (ITO/TCON.O = 0): 1K HE~F
Timer 0 € B 2807 H
INTI N ; — 0N \,
ShE R ) (ITI/TCON.2=1): R (ITI/TCON.2 = 0): {KHLF
Timerl SE I 2 138
UART RIK B S 58 R
ADC A/DHHR5ERK,
LVD FAL Y L B RS T LVDAS I H
SPI SPIF=1
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6.2 hITHF TS

e e fr bk K 755 o
Ginc it Mk | s Lsp | EBA
IE Interrupt Enable | A8H | EA |EPCA LvD|EADC SPI| ES |ET1| EXI | ETO | EX0 |0000 0000B
IP Imem}‘fxmmy BSH | - [PPCA LVD|PADC SPI | PS [PT1|PX1 | PTO|PX0 |x000 0000B
IPH Ime”ﬁ,t i”or'ty B7H | - |PPCA_LVDH|PADC_SPIH |PSH|PTIH|PX1H|PTOH|PXO0H | x000 0000B
12
TCON Timer Control 88H | TF1 | TRI | TF0 | TRO | IE1 | IT1 | IEO | 1TO {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|CHS] |CHSO 0000 0000B
ccon | PCA C"'igr‘)] Regis-| pgp | cr | v | - | - CCF3|CCF2 CCF1| CCFO [00xx 0000B
CMOD  |PCA Mode Register| DO9H |cmL| - | - | - |cps2|cpsi|cpso| ECF [00xx 0000B
CCAPMO PCA Module 0 DAH | - |ECOMO|CAPPO|CAPNO | MATO | TOGO | PWMO | ECCFO [x000 0000B
Mode Register
CCAPM1 PCAMOdl?lel DBH | - [ECOMI|CAPPI|CAPNI|MATI [ TOG1 | PWMI | ECCF1 |x000 0000B
Mode Register
CCAPM2 PCA MOdl?lez DCH | - [ECOM2|CAPP2|CAPN2|MAT2 [ TOG2 | PWM2 | ECCF2 |x000 0000B
Mode Register
ccapms | PEAModule3 b pcoms |capes| capns | MaTs | Toas | pwws | ccrs [x000 00008
Mode Register
SPSTAT SPI Status register | 84H | spi¥ |weor| - | - | - | - | -

EFRFPHIH T 5STC12C5620AD R 51 B 5 (L WiAH R I BTG 27 A7 8%, N IHE — M 4 25
AT A,
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1. P R IFSEFRIE. AUXRFIWAKE CLKO
STC12C5620AD Z %1 5. 5 HLCPUXS H Wi (1) B R i, R — > v A2 75 2 7o 1 T
& B NIRRT R VF AR ARIE (BN R ThRE DA A%, "B M7 T NASH) Filf, HAkat

LI

IE : i Rirafads (AIALSHk)

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

EA: CPURIEH I R VFEHIAL, EA=1, CPUJFIH W, EA=0, CPUBMFTA 1+ Wik .
EA [1IAE F 2 A o W7 o v T s i s il o B2 w1 S S2 EA T ] JL K8 52 25 il F
WA OB WA BT VEGE B
EPCA_LVD: PCA#F S Wi R A I T SR VA7 o 1% & PCARSEH A W7 R AR FE Al LV D A 1B (1
SRS, SAIAFTIE, R TEIEFA A PCAH TFILVD H T Y
EPCA_LVD=1, F¥FPCARER A W 5 A6 I W 5
EPCA _LVD=0, %% 11-PCAR R A WG A A 1
A/DHE b W FISPIFR T V547, 3% S ADCHY T &2 SPIH T s b s sl 32, b Aor
AFTHF, R TVE =4 ADCH K FISPIH BT FY
EADC SPI=1, fuifA/D#:H ki FISPIH T
EADC _SPI=0, Z&i-A/D#: b AISPIAT .

ES : BT R VEAL. ES=1, Fu¥reRiT iy ES=0, ZRib&47 .

EADC_SPI :

ET1: SRS TA S W 067, ETI=1, fRUFTIH W ET1=0, 25T H,

EX1 : AR Wi A o vri. EX1=1, FOVFANEABIIRE, EX1=0, ZE1EAMEEAR W13,
ETO : TOf%: H W 70167 . ETO=1, REFTOHH; ET0=02%1ETOM K,
EXO0 : AR Wrorb W oA, EX0=1, W EX0=02% 1T,

AUXR : #iBhZ7f7ds ORAlAc3Hhk)

SFR name

Address

bit

B7

B6

B5

B4

B3

B2

B1

BO

AUXR

8EH

name

TO0x12

T1x12

UART_MO0x6

EADCI

ESPI

ELVDI

EADCI: A/D#4e b W 8ok 7o VFAL
EADCI=1, FREA/DEH AT,
EADCI=0, %% 11 A/D¥#17.

ESPI: SPIFRIKT FLAH 70 R4

ESPI=1, fu#FSPIH TS
ESPI=0, Z%-SPIAHT.

ELVDI : LB LV D H 7 250 783467
ESPI=1, fCYHEEMIILVD A7
ESPI=0, Z& K EAMLVDH KT,
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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 BS 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: 2% 1EPCA EFH/ T BEE T Wt B powerdown ;
1: FRVFPCA EFHAT/ R BT H W e i powerdown o

B6 -RXD PIN IE: #ifERF, SRUP3.0RXD) FMHIEERI, WA RXDM:EEpowerdown.
0: Z51FP3.0(RXD) FF4#ERI, 25 1ERXDMLEpowerdown ;
1: AYP3.0RXD) AW ERI, L FRXDM:EEpowerdown o

B5-T1_PIN_IE: #iifsCF, RFTU/P3. SN EH BT b &, tHEEfET 1IN B powerdown.
0: ZEIET1/P3.SHH T PR E TR WiAR &, R IET 1M EEpowerdown ;
1: FRVFTI/P3SHHTF R E TR WibR &, R VFTHIM B powerdown .

B4 -TO PIN_IE: #irfifiisC N, FLIFTO/P3. 4N AT B TOH Brbr &, 1A fE TORIM: B powerdown.
0: ZEIETO/P3.4MI N VR B TO bR &, 25 IETOMIME Bipowerdown :
1: RVFTO/P3.AMIT FEVEETOH Wiks &, t R VFTOIME B powerdown o
TICLKOFMTOCLKOS i 25 %, FEMAMES 44

STC12C5620AD & 5| B L A7 LG, TE. AUXRHMIWAKE CLKO#:E0, H A FEF
B “1” 3035 “0” IE. AUXRFMIWAKE_CLKOAHRN AL, SEI A0 VFERAE 1F & np W7 1y v b et
T, A P IR A0 o T 4 [R] INHE CPU T IR b o 58 BT TE (0 P9 25 7] A B4 1 4k
S¢PL (SETB BIT; CLR BIT) , WA HF#ERE 45kl (HIMOV IE, #DATA, ANL IE,
#DATA; ORL IE, #DATA; MOV IE, A%) . HHIAUXRAIWAKE CLKO (AR 3H4k) I
A0 FIMOV AUXR, #DATA 5MOV WAKE_CLKO #DATA$E 4 Fefift vt .
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2. R BRI I F FRSIPAIPH
FE48051 . i LA A AR Wi e, BN S e ARt e g, vl DASEI e ) ik & .
STC12C5620AD Z #1| B 5 HLis ek 152 BB 38 0 i e ik Dh e 2 A7 s (TPH) A I AH AL, m] ks Hh A
S BBEE NAN RIS R R EIP, AW RAWH, 54580518 HLH
R et Eeteoe S
— M EEPAT AR S b W Re A = L e b W B b b, (RS RERSE 55— AMIROL e b W B
i, —EHATRISE R, EFR A ARETL, & W X G BT — 435 2 A B B i b
WrHIiE . LA IR vl E 40 > R TH P A% FE AR -
LA g W mT B i R e R W i R W, 2 AR
2 ATAT —Fhrp i ORE R ORI ) , — BARImRN, A2 T 1R 2 W B
STC12C5620AD F 41 51y HLE v A &AL Se G4 i 27 A7 2 B X
IPH: B o g4 il 2 A7 28 s O Tz 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 | PT1 | PX1 | PTO | PXO

PPCA LVDH, PPCA_LVD: PCA 1 It I A MLV D W 16 5 242 il 47 .
PPCA_LVDH = 0 HPPCA_LVD = OHJ, PCA W A F ALV D H W A AR S 4+ i (H1 5 2%.0)
PPCA_LVDH = 0 HPPCA_LVD = 1#}, PCA Wi MK EAMLVDH W A EARAL e g W (o2 1)
PPCA_LVDH = 1 HPPCA_LVD = Off, PCA Wi FM ALV D H B A% s Je g b i (o 242)
PPCA_LVDH = 1 HPPCA_LVD = 1#}, PCA Wi MK EAMLVDH W A4 % s 26 2 b b (56 243)
PADC_SPIH, PADC_SPIL: A/D¥% 4 rh W7 FISPIH B {18 56 2% il 7 .
PADC_SPIH,=0 HPADC_SPI=0IF, A/D¥% i rhifISPIH T A AL 55 2% bt (1R 46 4%0)
PADC_SPIH=0 HPADC SPI=1I5f, A/D#:#irh W FMISPIH W ) BARAR 26 22 h b (L5 2% 1)
*PADC_SPIH=1HPADC_SPI=0I], A/D# 4 Wi RISPTH Wt v st it e b Wt (s 452)
4PADC_SPIH=1 HPADC SPI=1I5, A/D#% e W FISPIH 7 g et 56 2 v i (56 443)
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PSH, PS:

TR R S A i s

PSH=0 HPS=0MF, 117 W7y s il o 2 iy (56 2%0)
HPSH=0HPS=1F, £ 1A W AR AR 56 20 Ik (1562 1)
PSH=1HPS=0fF, = 119 W AR Sk e g0 b (PR 5k 2 2)
PSH=1 HPS=1HF, & 119 W7y e e e S 2 by (£ 5 243)

PTIH, PT1: EWf 8 1Hp WL se g% il i

MPTIH=0 HPT1=0/F, &% 1 b A sl e g W (56 220)
HPTIH=0 HPTI=1iF, &% 1 W R e 2 b 7 (o 2k 1)
HPTIH=1HPTI1=08}, & %1+ W B eg b (PhFadi2)
MPTIH=1HPTI=1/F, @i %1 IbrA s s s g W (B 56 243)

PX1H, PX1: AR W10 e A= hr .

MPX1H=0 HPX1=0/}, M5BT 1A BAR e g i (115 440)
MPXTH=0 HPX1=11}, #MaBeh i ARG e g b (54 1)
LPX1H=1HPX1=0/f, #MiBr W AR R se g b (5 22)
MPX1H=1 HPX1=1F, A~ i1y 5 m I e 4 W (5 243)

PTOH, PTO: 5E IS 220 Wil o 235 147

H4PTOH=0 HPTO=0}, 5 i 20 r1 Wr hy de Ik A1 56 2% 7 (1256 2%0)
PTOH=0 HPTO=1H}, &M 250 W AEARAR S g i (PR st 2 1)
HPTOH=1 HPTO=0/, &M 250 WiAEm it se g i (/e g2)
MPTOH=1 HPTO=11, & 2$0 W7 A i e Se g b (fe e 443)

PXOH, PXO0: #h5B A WrOfIt 2o 20 4% il

2 PXOH=0 HPXO0=0fF, #}k W0y It e 2 o i (56 2%0)
HPXOH=0 HPXO0=11f, MR WrO BRI Se g b (52 1)
PXOH=1 HPXO0=01}, #Makrh 0 AHe s se g b (5 202)
HPXOH=1 HPXO0=11}, Ml Wr0 AR m i e g i (P 43)

BT IC S A% A A7 AR IPAIIPHA & LA T P AR P B “ 17 AN “07 o HIPH 74T

FLERAE, T CAAT AL B 4 2 BT T BRI 4R 2 BOBTIPIO N 2 o THIPHZ A7 4% (1 9 7%

Hiig

F 5

BRVEFR AR Hr. STC12C5620AD R4 . 5 HLE A7 J5 IPFIIPHE H00H, &AW 35 AR AL

S
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. ERTEE /I BB H F EESTCON
TCONNER 28/1HEARTO. TIREH & AAss, FIRHBIFETO. T H AR W5 A0 4R 8185 SR

FRTRSSE, TCONE T :
TCON : EN 88/ Eas b st 57 (A fhr5-4k)

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

TCON 88H | name | TF1 | TRl | TFO | TRO | IEl | IT1 | IEO | ITO
TF1: TUEHhWibs s . TIRRVEHEUGE, ABIMETT AN v £ 2™ A i e g £

TRI1:
TFO:

TRO:

IE1:

ITI:

1EO:

ITO:

“1” TF1, [ACPUERPWr, — BEARFRICPUNR Wi, A HEEAE “0” (WAH
EHHRAEE “07 ) .

SEI 2R 1IE AT A .

TO% b & . TOWE RFHE UG, MWMEFFEINITHEL Mo dwm e, hiEshE
“1” TFO, [[MCPUIERTM, — EARFECPUNN %P, A S0 (Ha] h 2k
BAEO)

SE I 20 iE AT I .
AhEEER R IS SRYE (INT1/P3.3) k. IEI=1, AW CPUIE R W, 4CPUNN RN %
FR RS s “0” TE L

A A LR TR SR A R BT . TT1=0, INT1/P3.35| JH_L (A v A= 5 a] il 2 40350 b By
1. IT1=1, AMERrRWrL 9 R P v il & 77 =K.

A 0SSR IE (INTO/P3.2) Fri&. IEO=14MH B0[M CPUIE K R, {CPUM R 4h
AT, mEELEE “0” TE0 GhiRfilik 7= .

A1 ER O TR 2R R R B AL . IT0=0, INTO/P3.25| I (A B8 0] il 2 4035 o 70
ITO=1, AN W0A T Rl &k 77 20,

4. BITOIEHIFFEISCON
SCON N H AT 5l 27 /745, SCONAS U+

SCON : HiAT HIZHl 27 f7 s (Al hrFH4ib)

SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO
SCON 98H name | SMO/FE | SMI1 SM2 | REN | TB8 | RB8 | TI RI
RI: AT R R & 45 R AT DL R H A RO AR, A 30l 3 565 8 47 K di it

TI:

Bl #HUJrL 20 3TAEHSM2=00F, & MBI B b AL R (Rl B 1 M ER AT H R
77 287 3 TAE HSM2=11F, T 482U B (1 S5O FU A RB8 N 1 5, [ I i B i 1) 4
B E N B 1. RTINS 47 D LIE [ CPUHIE H T G2dierbiby) , RIAAZ R FH 7 i
Wi AR 55 FE a2 .

HEATHIRZERW AR E . BT O RN0RER, A8 EdE, Mg &L
Hal. e 3K ER, FERIEE LA AR B 1. TI=1% N8 47 0 1IELE R CPU
HAB b (AP Il o« (EAVER RIS, CPUMIR & IEH g R, B mPaT bR S
BFFAKTIES, TIULAHH PR W RS T g2

SCONZF A7 as AR AL S Hh i To ok, fEEAEN 4.
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5. RERNPEEXEFRS: BIEEHEESFPCON
PCONK HLE 4% | 27 f7-45, PCONAS i T
PCON : g $ il 27 47 %
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 R I AR EA7, [F] It 2 AR A I w77 SR b A6
U P A B R Ve o /R TR EAI T THE R, 247 A shE 1, SRR A W2 75 bl
RVFTIHK . BIFE A TAE B K Ve o K FARE A T THE B i, ANEE B VIR AR
W, A E AL EAEAREO, JE0E, WIEE TAE R Ve 4k Sk TR E
R TRE L, AL W H BB AL

FELYR 25 1) 2 A7 4 PCON H (1) At A 5 1 FR A BT TG 5%, FELEAMEN 4.
FEHIT SO VFEF AR AR TE AT, AR HAS I o W AF 7 (1) 78 V77 /2 EPCA_LVD/IE.6
IE : rhifi ovrdifEas (rIA73-4h)
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
IE ASH name EA | EPCA LVD |EADC SPI| ES ET1 EX1 ETO EXO0
EA: Ve ads e
EA=0, Bt 7 HrA I g K
EA=1, JFUE i, HEA WSR3 SR e vrsEsia.
EARIE R R A o I Fo VF T P G4zl o B 2% H Wl 5 e SZ BEAE ) LG 32 % Hh KT
B P v T e VR e o s
EPCA_LVD : PCABLHLrh RIS Ho A 0 o W Fo VF£r
EPCA_LVD =0, £k 1-PCARLHURIE A o ;
EPCA LVD =1, ft¥FPCABHAML A b .
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6. A/DEEHIEHIF 73R ADC_CONTR
ADC_CONTRNA/D¥s 445 774745, ADC_CONTRA% a1 T
ADC _CONTR : A/D#;Hufz ] 25 17 2%

SFR name

Address

bit

B7 B6

BS5

B4

B3

B2

Bl

BO

ADC_CONTR

CS5H

name

ADC_POWER

SPEEDI1 |SPEEDO| ADC_FLAG

ADC_START|CHS2

CHS1

CHSO0

ADC POWER : ADCHLJE##If7. *4ADC_POWER=0/f, 3%HADCHJE;
4 ADC_PWOER=1K}, $TFFADCHLJA,
ADC_FLAG: ADCH#HEZHRArEAL, FTH TiHRA/DEHF T . HA/DEH TG,
ADC_FLAG=1,ZHHM4IE0. A5 & A/DF 58 i G B i% AL H i 7= A4
Wr, 62 B A% AR AL A/D B
ADC FLAG=1, —&EZEHIFEO,
ADC_START: ADCH:#JaZhixilhe, wERN “17 B, FFahF, s M0,
A/DF I F5 A7 #5 ADC_CONTR A (A7 S5 I e 5%, FEULATEN2H.

TEH VR SR AE AR IE,  A/DHe 2% 1) TR 7 o VAL 2 EADC_SPI/IE.S

+
i 45

W, HA/DEBRTER)E,

SFR name

Address

bit

IE: Pl sevrarfeas (A7 3Hi)

B7

B6

BS

B4

B3

B2

BO

1IE

A8H

name

EA

EPCA_LVD

EADC_SPI

ES

ET1

EX1

ETO

EXO0

EA: W o vr S s s .
EA=0, Bt 1 FrE I Wnig K

EA=1, JFRCE AW, (HEAFHEIGEAT B ORI S VHE AL

EAIAE R 2 A I fo VF T PR Az il o B2 o W i S SZEA T I G832 & TR

LB H I e VR A
EADC_SPI : A/D# b W AISPIH I 8047
EADC _SPI=0, #%1EA/D#E ek AISPIH
EADC SPI=1, fu¥FA/D# e kiFISPIH ;.
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6.3 ETLER

STC12C5620AD R F 5y LI BT A 1 R &R B A 4N Wt Je g, % 13 e o Wil R 5 mp
e N P W AR e, ATSRIL R R IR S AR T R E . — AN IEEPAT RS
T T RE b = L e R W TR T, (RO REE 5 — MRS g R Wi T i, — BT RIS R, 8
IR [FIFEARETL, IR [\ FE 527 5 BT — 5658 2 A 5emm BOET i oh b s . DL B BT T 3448
TN THI P A SE AR«

VAR S g W mT 9 s p S g h W i R W, 2 AR
2 AR —Fhrh iy (ANEREBIE L) , —BEERN, A2 Ege i =9 i

7 o

24 [ B USC R JUAN [R] —4 S 21 A B SR, R — NSRS B AR S5, BT 3 A A i I
Fo XM TR MELHEN, BFRBAFLE S — AN e 451, STC12C5620AD & 41 5. A
HLA AR WA S B R U R

Hh K Y EWIRT
INTO (highest)

Timer 0
INT1

Timer 1

UART1

ADC SPI

PCA LVD (lowest)

SNk wbdbe=o

IR HICE S gie, PIRrE R g, 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 HTALIE
2ARE T P A T HgCPUMR N, AR T, 35 R AT I R e

H5 B ) e b k2 AR B R RS PCs
o PATAE N ) H TRR SS R

HH BT IR 552 7 TSRTE BCAH 12 H B AH B 11— L6484 . TSREARETT (iR [9]) 48 24501, KPCIE
MARHRHELE], FEREECR PR E, 25 MEFEFF RIS Ak S 34T .

2 5 e W e S, AR AR AR R R PCH I BUE R N R T 1, A [RDZ AR RR AR R R
B TR 25 FE e B dn il . S TR TR AR SRR BN IS (BRI &) e

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

3. BRI

4. FH B[R] 25 59 HeAt o b

5.

6

SRR w1
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, SHUE P EAR SACR g B aiEE . TR Dbk T
FEFP Al A ITTARHR 70, P DL RE R O 5 1 2% 45 2 00 BB 4 &, B rp b (g o IX (LIMP
MAIN) .

EE AREIRETIE AU RETIHE A

RETHE 4 BRI RSP HIPCIR [1] 31 5 3k T Ik (3 75, (BERETHS A V& A T 2 T K 0 2 SR 765 ik
REEIIhEE, RWrEH KRGS YNHEIIER T, )5 F RS IR 9 AR 1 R W ROk A b
Wi N7

25 P AE A T IR S5 R e AT T ONAR R, IZERETISE 4 047 A B3k 47 AH N7 ) H R 45
i, BIAE SRS R T PUSHAE 4 5 POPHE A RS, 75 T AS B IE A IR 5] 7 A0
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6.5 SMERAIRR

AR TO(INTO) A A0 A B L(INT )ik & A B Rk & 7 X, T B fish T ORI H P ik
77 Ko

TCONZF A7 2% F1 IITO/TCON.OFIIT1/TCON.2 Y 5E 1 Ak WrO AN 152 N B find 2 38 f2 (K FL
PR . IHRITx = 0(x = 0,1), HARGAEINTX(x = 0, D)) R BV J5 AT 7= Az S o I o
WHRITx = 1(x = 0,1), A RGIEINT( x= 0,1)FERME BT J5 A vl 72 AR AN . 038 B
O(INTO) AN 4N H T L(INT 1)id ] LAFH - 5 5 AL et A e

H T RGN Bt Ah R R W 5| BCRAE LI, BTN T B R R 2], NG 5 RZ 2D
YeRF2N RGN Bl o QSN R WA BRI, B SR DA ZRTEAH N 1) 5| R R i P 2 1A
R, T EARHESE R E RS E DA KRG A, A BERIIRIZ T RIS CPUR I B . [FIRE,
YR A S R TR AR FESE AT Al e, UL SR A Z0FE A N IR 5| BRI R FLF 2024 RGERT P, X R
A BERA TRCPURE S AS I B Z AR L T15 5

194



STC12C5620AD

6.6 HHTNKIES
6.6.1 FMERFEROINTO)HINIKFIEF

1. 2R —— RSN Bi0R) TR Rk

CiZFF:

/* */
/* --- STC MCU International Limited */
e N SR UNE L E oIS o 27 p—— J
/* --- Mobile: (86)13922805190 */
/* —-- Fax: 86-755-82905966 */
/* —-- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
/AR B R T A B ST S AR, e - */
/* VSRR P R B E R A A T STCR BERL AR - */

/* */

#include "reg51.h"

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

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

{
}
void main()
{
ITO=1; //set INTO interrupt type (1:Falling 0:Low level)
EX0=1; //enable INTO interrupt
EA=1; //open global interrupt switch
while (1);
¥
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SCHRIZFF -
/* */
/* --- STC MCU International Limited */
R VOR U Y [TV DTS h y  1o S— *
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/% --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com -/
M IR B R P A A S B T 5 IR, e *
* AR PP A BOCE TR EIIE ] T STCRI BUR AR - */
/* */
;interrupt vector table
ORG 0000H
LIMP  MAIN
ORG 0003H ;INTO, interrupt O (location at 0003H)
LIMP  EXINTO
ORG 0100H
MAIN:
MOV  SP#7FH ;initial SP
SETB  ITO ;set INTO interrupt type (1:Falling 0:Low level)
SETB  EXO0 ;enable INTO interrupt
SETB EA ;open global interrupt switch
SIMP  §

s

;External interrupt0 service routine

EXINTO:
RETI

END
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2. FEF2—E/RIMNER R B0 TN B0 R T MR AR FR AR
CizF:

/* *)

/* --- STC MCU International Limited */

/% - WRSTC 1T 51 R HLAMN AT 0T B ) e i 4t AL K -/
/* --- Mobile: (86)13922805190 */

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

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

/* --- Web: www.STCMCU.com */
L LT3 Y 3G e e Ao R 1 — ol
BRI e R T [ L s gl e 2N e — *

* ¥

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

//External interrupt0 service routine

void exintO( ) interrupt 0 //INTO, interrupt O (location at 0003H)
{
H
void main()
{
ITO=1; //set INTO interrupt type (1:Falling 0:Low level)
EX0=1; /lenable INTO interrupt
EA=1; /lopen global interrupt switch
while (1)
{
INTO = 1; //ready read INTO port
while (!INTO); /Icheck INTO
_nop_();
_nop_();
PCON = 0x02; //IMCU power down
_nop_();
_nop_();
Pl1++;
H
H
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SCHRIZFF -
/* */
/* --- STC MCU International Limited */
/* - WE/RSTC 1T AR B R HLAM H ITOCT B Ml it LSS S ¥/
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com --*/
M IR BRI A B 5 SRR, e *
P L P R S o P T STCHI VR AR —emneee %
/* */
;interrupt vector table

ORG 0000H

LIMP  MAIN

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

LIMP  EXINTO

ORG 0100H
MAIN:

MOV  SP, #7FH ;initial SP

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

SETB  EXO0 ;enable INTO interrupt

SETB EA ;open global interrupt switch
LOOP:

SETB  INTO ;ready read INTO port

INB INTO, § ;check INTO

NOP

NOP

MOV  PCON, #02H ;MCU power down

NOP

NOP

CPL P1.0

SIMP  LOOP

s

;External interruptQ service routine

EXINTO:
RETI

END
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6.6.2 SMERRERIANTDAYMRIEF
1. 21— B RINER AR BT 1 B TR B S5 o b
CigR:

/* */

/* --- STC MCU International Limited */

O VOB ST Tl T 2 p—— %

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

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

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

/* --- Web: www.STCMCU.com */
PR BAE R ol B LR S AR, e - */
P VELERR P R B S E A A A T ST SR RAR Y - */

* ¥

#include "reg51.h"

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

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

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

/* */

/* --- STC MCU International Limited */

O LU L oI T Ty 1t P — J

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

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

/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
L S 2 s Ry e @ I 07 ) S —— *
IEF T e T Il g 01 e - — *

/* */

>

;interrupt vector table

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

LIMP  EXINTI1

ORG 0100H
MAIN:
MOV  SP, #7FH ;initial SP
SETB IT1 ;set INT1 interrupt type (1:Falling 0:Low level)
SETB  EXI1 ;enable INT1 interrupt
SETB EA ;open global interrupt switch
SIMP  §

>

;External interrupt] service routine

EXINT1:
RETI

END
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2. BB 2—IRNIMNAR B 1 A TS BRI A o T PR B R EE A R

R

/* */

/* --- STC MCU International Limited */

/¥ == JHZNSTC 1T A AL T LCT B e i i A -/
/* --- Mobile: (86)13922805190 */

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

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

/* --- Web: www.STCMCU.com */
L B2 o el el 3oi L e & T0 R 1 —— *
R i e S e I Yol g (017 2 e I — *

/* */

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

//External interruptO service routine
void exint1( ) interrupt 2

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

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

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

//ready read INT1 port
/Icheck INT1

//IMCU power down
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LYz
/* */
/* --- STC MCU International Limited */
/¥ - JH7RSTC 1T FRF LM T 1T By M i 4t AR 5 %/
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
AL S el i P Ao 1R 1 — +/
e e T e e R U G LGl g — *
/* */
;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 INT1 interrupt type (1:Falling 0:Low level)

SETB  EXI1 ;enable INT1 interrupt

SETB EA ;open global interrupt switch
LOOP:

SETB  INTI1 ;ready read INT1 port

INB INTLS ;check INT1

NOP

NOP

MOV  PCON.,#02H ;MCU power down

NOP

NOP

CPL P1.0

SIMP  LOOP

s

;External interruptl service routine

EXINT1:
RETI

END
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6.6.3 TERSEZOPET (NFEIEER, 7T MER= AR BMIKAE P

1. CiEFF:

/* */

/* --- STC MCU International Limited */

/% - JHIRSTC 1T FRAE R HLE N 20 P (T BRI, PR B R LA RS Cnde i —-+/

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

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

/* --- Web: www.STCMCU.com */
/U AR e b A BRAE SO 5 FZ R */
/% VEAERE P BOCE AR T STCR Bk AR I */

/* */

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

sfr WAKE CLKO = 0x8f;

//External interruptQ service routine

void t0int( ) 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 (!T0); /Icheck TO
_nop_();
_nop_();
PCON = 0x02; //IMCU power down
_nop_();
_nop_();
Pl++;
}
}
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2. CémtzFr:

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

/% - FHZRSTC 1T R A HLE I 250 BT BRI, PR B LA S Cnde i —-+/

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

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

/* --- Web: www.STCMCU.com */
/% U SCEAERR A B SO 5 AR */
/% VEAERE P B F AR T ST SR AR I */

/* */

WAKE_CLKO EQU 8FH

H

;interrupt vector table

ORG 0000H
LIMP MAIN
ORG 000BH ;TO interrupt, interrupt 1 (location at 000BH)

LIMP  TOINT

ORG 0100H
MAIN:

MOV  SP#7FH ;initial SP

MOV  WAKE CLKO, #l0H  ;enable TO falling edge wakeup MCU from power-down mode

SETB  ETO ;enable TO interrupt

SETB EA ;open global interrupt switch
LOOP:

SETB  TO ;ready read TO port

INB TO $ ;check TO

NOP

NOP

MOV PCON, #02H ;MCU power down

NOP

NOP

CPL P1.0

SIMP  LOOP

>

;TO interrupt service routine

TOINT:
RETI

END
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6.6.4 TERTEF1HET (NREAHET, ° A TMREEFEEAR) fYMIRNIEFr

1. CiZFF:

/* */

/* --- STC MCU International Limited */

/¥ - JHZRSTC 1T FF) 8 HLIE I 25 1P BT B i), DR 5 LAt r A e i %/

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

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

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

/* --- Web: www.STCMCU.com */
AR BAERR o BRAE e S AR Y, */
[ ABAERE P T BB PRI A 7 STCRYBRE SRR */

/* */

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

sfr WAKE_CLKO = 0x8f;

//External interrupt0 service routine

void tlint() interrupt 3 //T1 interrupt, interrupt 3 (location at 001BH)
{
H
void main()
{
WAKE CLKO = 0x20; //enable T1 falling edge wakeup MCU from power-down mode
ET1=1; //enable T1 interrupt
EA=1; /lopen global interrupt switch
while (1)
{
Tl=1; //ready read T1 port
while (1T1); /Icheck T1
_nop_();
_nop_();
PCON = 0x02; //IMCU power down
_nop_();
_nop_();
Pl++;
H
H
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/* */

/¥ --- STC MCU International Limited */

/% - EZRSTC 1T FRA L HLE I 25 1P B CT BRI, PR B e S ne i —-*/

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

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

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

/* --- Web: www.STCMCU.com */
/% A SRR b A B S S SRR */
/% VEAERE P B AR T STO SR AR I */

/* */

WAKE_CLKO EQU 8FH

s

;interrupt vector table

ORG 0000H
LIMP  MAIN
ORG 001BH ;T1 interrupt, interrupt 3 (location at 001BH)

LIMP  TI1INT

ORG 0100H
MAIN:

MOV  SP, #TFH ;initial SP

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

SETB ETI1 ;enable T1 interrupt

SETB EA ;open global interrupt switch
LOOP:

SETB Tl ;ready read T1 port

INB T1, $ ;check T1

NOP

NOP

MOV  PCON, #02H ;MCU power down

NOP

NOP

CPL P1.0

SIMP  LOOP

5
;T1 interrupt service routine

T1INT:
RETI

END
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6.6.5 RxDH i (RxD/P3.0 NpEGH 1T, BT TMefEEEE =) AR iERF

1. CiZFF:

/* */
/* --- STC MCU International Limited */
/% - HORSTC 1T RAIH LA AT CIRD BTN BRIV, PK 5 3 LN s U i -/
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
/% T BB R P b A BRAE SC = 5 -Z R */
/% VHAERE P B E AR T STCR Bk AR */

/* */

#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; //lenable RXD falling edge wakeup MCU from power-down mode
ES=1;
EA=1;
while (1)
{
RXD = 1; //ready read RXD port
while (IRXD); /Icheck RXD
_nop_();
_nop_();
PCON = 0x02; //MCU power down
_nop_();
_nop_();
P2++;
}
b
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/* */
/* --- STC MCU International Limited */
/* - JE/RSTC 1T R A1 HLER AT DIRXDH TR FEHT), Al 4 5 5 AL B B zQa i -/
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
P A AR BAERR e Pl BRAE S E T S AR Y, */
P VELERR P T B E AR I A T STCRY Bk R AR 7 */

/* */

;/*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 PCAtRIR P (7] A T MeBE IR R AR 20) RN A2 P

1. CiEF:

/* */
/* --—- STC MCU International Limited */
% - RSTC 1T 251 M f HUPCATESFH U7, T4 HUA 3 L IR ooemeeeeeeeoe %
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
/% Qn BRI ARl B S E A g AR T */
% VETERE 7 AR B FE R A T STCH) Bk KRR */

/* */

#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 = 0xDS8;
sbit CCFO0 = CCON"0;
sbit CCF1 = CCON"I;
sbit CR = CCON"6;
sbit CF = CCON"T7,
sfr CMOD = 0xD9;
sfr CL = 0xE9;

sfr CH = 0xF9;

sfr CCAPMO= 0xDA;
sfr CCAPOL = OxEA;
sfr CCAPOH= OxFA;

sfr CCAPMI1= 0xDB;
sfr CCAPIL = OxEB;

sfr CCAPIH= O0xFB;

sfr CCAPM2= 0xDC;
sfr CCAP2L = O0OxEC;

sfr CCAP2H= O0xFC;

sfr CCAPM3= 0xDD;
sfr CCAP3L = OxED;
sfr CCAP3H = O0xFD;
sfr PCAPWMO = OxF2;
sfr PCAPWMI1 = O0xF3;
sfr PCAPWM2 = O0xF4;
sfr PCAPWM3 = O0xF5;

//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
sbit

PCA LED = PI"0;
CCPO = P3"7;

void PCA_isr() interrupt 7 using 1

{

CCF0 = 0;

PCA LED =!PCA_LED;

void main()

{

I

I

CCON = 0;

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

CCAPMO =0x11;
CCAPMO = 0x21;

CCAPMO = 0x31;

WAKE CLKO = 0x80;
CR=1;

EPCAI= 1;

EA=1;

while (1)

{
CCPO =1,
while (!CCPO0);
_nop_();
_nop_();
PCON = 0x02;
_nop_();

_nop_();
P2++;

//PCA test LED

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

//Initial PCA control register
//PCA timer stop running
/IClear CF flag

//Clear all module interrupt flag
//Reset PCA base timer

//Set PCA timer clock source as Fosc/12

//Disable PCA timer overflow interrupt

//PCA module-0 capture by a negative tigger on CCPO(P3.7)
//and enable PCA interrupt

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

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

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

/Iready read CCPO port
/Icheck CCPO

//IMCU power down
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/*

/* --- STC MCU International Limited

/* - JHE7RSTC 1T FR A5 HLPCABTH b b, m 4 5 L OB UM B oo */

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

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

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

/* --- Web: www.STCMCU.com */
/% AN SRR b A B S S SRR */
/% VEFERR P B AR T ST SR AR I */

/* */

;/*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
OF9H
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 Y B LA 6/ e if 2%, H o @ 20F1 Ent 8 1A 16467 Emt 8%, 5%
8051 [ E RS B8 sE A, AT LA EONITA, 470 e i 88 LSRR R R AR S8, e asom]
DL 24P ANSAT E N 2% F (47 AP 4R PCA/PWMA] DL F S 4 16467 58 I 2% ©

STC12C5620AD ¥ By 1L P 31 152 B B P /N 166 18 B 28/ THEU 2 TORN T LR B A 1405 A
SEW 7 PR TAE e XA E I 85 /T (TOFATL) ,  TERFIRTh i 75 47 23 TMOD FH & A — 4%
HIAT— FIEFETOBRT 1 8 I 2838 - B . 58 I 28 /1 B8 (A% O Bl At & — AN s (A i)
FITHEEs, FLARBZ X Ik T T8 Rtk RIEAN ] an AUk i R B RGeS B,
M A i 2, SR e i 2%/ TF B as & 124 i Bh 8l 38 & LA B 43 31— AN e BuUikad,  TH i i
L WSOk rh sk B 8 HLARE 51 (TONPS. 4, TIP3, 5), Wity 58, Bisk— ANkt

eI/ T B TAETE e U, Rk T Re 2 A7 28 AUXR A [ TOx 12 R T 1x 1293 751 e 5 &
RSB/ 12002 RGN /1 R 2050) JG ik TORIT AT T8, 24 e 5% /115088 TAEE T B =,
I, AN kR T AN 2 A

SE I 2 /T B AR 04T AR TAERS: 1200 (136752 i 2% /118038 , Bl (1647 2 i 3%/ 1H 5 o
), B2 (B HBh 2GRN , B3 (A8 ERT 85 /1T 4LAY) o BB 88 /1T H 2% 1 BRAs =3
Ah, Hopl TAERE R S e i 28 /i H B 2e 04l A, TIZEREN3I TR, 121kt 4k.

7.1 ERES/ T HEREX T TR

T Przenl=)

e Hiik T I Bt RARS L |
TCON ENT P8 H ¥ 725 |[88H | TF1 | TR1 | TFO | TRO | IE1 | IT1 | IE0O | ITO |0000 0000B
TMOD | sERT#ekis 27 fi2e [89H | GATE | T | M1 | Mo |GATE| ¢T | M1 | Mo [00000000B

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 SN A AL A 8EH | Tox12 | Tix12| UART Mox6 | EADCI| ESPI| ELVDL | - | - 0000 00xxB

WAKE CLKO ETJL!EEF&@"!%%D Eﬁ‘ %Eﬁé 8FH [PCAWAKEUP|RXD PIN_IE|T1_PIN_IE[T0 PIN IE| - | - |[T1cLKO|TOCLKO| 0000 xx00B
- TR 2 7
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1. ERTEE/ R ITHFFETCON
TCONNER #/ATHESTO. TIHRIEH 25728, RN WHAFETO. T H A Wi A Zh i ok

R4S, TCONFS I :
TCON : SEmF 88/ Hgs skl Zifegs (A7 5H0kh)

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 S . TIPS, MAMETHa N i 2. A o A i

TRI1:

TFO:

TRO:

IE1:

IT1:

IEO:

ITO:

WA AR “1” TF1, WCPUERF W, — BELRFERICPUN ST, A f A
“0” TF1 (TR A HARFEWE “0” ) .

SER B TIRIBITEGINL . ZA BB ANEE . MGATE (TMOD.7) =0, TRI=1H/%t
RAFTIHIE TS, TR1=0M 25 1ET11H. ¥4GATE (TMOD.7) =1, TRI=1HINTI14iA
PR, A ST

SER 2 /RS TOVS b bR & . TORE i8R, MWMEFFE I8, S =
A A, BEEEE 1”7 TFO, [MCPUIERFW, — B LRRFCPUM NI Z T, A A
35 “0” TFO ( TROH AT HARFF & E “07 ) o

E R 2R TORIIBATIEHIAL . %A R BALAEE . 24GATE (TMOD.3) =0, TRO=1i &k
RYFTOHIETHE, TRO=0KI251ETOTH# . GATE (TMOD.3) =1, TR1=0HINTO%iA
PR, A RFTOTHL.

ANERFT 1S SRIE (INT1/P3.3) fr&. IE1=1, AMEH Wi CPUIER W, {CPUMIN %
HR BT FHBEARTE “0” TE T

AR A T LA 7 s I . TT1=00, AR B VAR FE P & 7720, 2H{INT1 (P3. 3)
FINCHPES, BAZIEL o SRAMGH - Pl & 77 A, AR BrE CRINFIINTL) 220 £
KRG AR, BERNZPRgcPU Ws, [FIREZ T W IR S AR AT SE 2 BT, SR
VA ZTE B (P3. 3EAR &), HNPK =28 i —ob . H{ITI=18), NIAMERAF K1 (INT1)
G ‘17 — “0” FREATERAE, WaETH g SRR EALIEL o R AL R A AR
AR 0 SR IE (INTO/P3.2) Frdi. IEO=14MEEH r0[A CPUIE K R, 4CPUMN W 4h
EEA e, HEEE €07 TE0 GAyfi &k 5= .

AR A WO fih i 7 A AL . TTO=08F, AP B0 MK s P & 77 =0, {INTO (P3. 2)
AR RS, BALTE0. SRAMEH Pl 77 20, MR e Cr A ZIINTO) 4 Zi £
FHRHES ARG B RNZ P Wi CPUmR N, [RII 7R 12 W RS2 P AT 52 2 1, AR W ig
DGR (P3.2BARED , BWPK =4 A — kbW, 2MITO=18f, WAMEF K0 (INTO)
SIOH “17 — “07 FRETBEAR, Bas Wi REREALIEL , I ENLE R B FE .
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2. ERES/ T HE TR FEHITMOD

SE I AR B8 HH IR T S 27 A7 2SS TMOD I I A7 C/THEAT 16 8%, TMOD 312 23 1) % hr(Z
SRS afUES, 20 ER /A E 4R e, B TMODKIMIAIMOE R . 24
SERS /TR R0 1RIRERHIE], A3 IA], ST B ThRE W T Arid

AP A TMOD -2 ) D g ik

TMOD Hohl: 89H SAE: 00H
ACIRDAS S
6 5 4 3 2 1 0
|GatE | o | Mt | Mo |Gate| o | m1 | wmo |
\ /\ /
\V4 \V4
SERT 2% 1 E R 280
/A it Dhae
TMOD.7/ GATE TMOD. 7#E 2 I 251, B 1 H A ZEINT L S TR A B 1
A AT E I 8% /i K de 1.
TMOD.3/ GATE TMOD. 3Fz 1|5 i) 280, B 1 R EINTO M A & KL TROFE HIAL & 1
I A AT I 2 I 2% /1 $ 880,
TMOD.6/ CiT TMOD. 63z 1] € i 2% L AVE e i 23 a2 8s, T80 AAE e i 28
(MWWE R G B N) , B 1TSS AT1/P3. SR N)
TMOD.2/ C/T TMOD. 2%z 1] € i 2RO FVE /e I 23 Bl H 8%, B0 HAME e i 28
N R G ebimAN) , B 1RETEES (AWT0/P3. 4% N)
TMOD.5/TMOD.4 M1, MO SE RS 23 E I 2% /T as T e B
0 0 137 SE I 8% /11 H 88, FA8048 MR, TL1 RS2 E
AR, THIEEANSAL 4 o
0 1 1600 3% /1150 2s, TL1. TH14H
1 0 SAV [ B B A e I %, 243 DB THUAE (8 B Bh B 235 N TLL.
11 SERS 2%/ THEE LI e (F k-0
TMOD.1/TMOD.0 M1. MO SERS 28 /11 B AR O =0k 1
0 0 1307 eI 58 /11 588, FHZS8048E MR, TLOR K E
S5, THOREAN8AT 4 11 .
0 1 1600 e I 3% /1150 2%, TLO. THO4:H
1 0 SA7 [ S EABEH e 8, 243 R THOAE A E 2h E 25N TLO
1 1 SE I 2RO ML I VR XS rE i 2 /iH B st . TLOVE A —ANSAL e i

an/THEGE, TR AREE N SSORE R AL ] . THOMUAE 9 —A
SALIE I #%, H15E I &% LA il A i1 o
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3. HENEFEB/AUXR

STC12C5620AD Z 5B L2 1T (80515 i, NARAAEL8051, EM ZROFER 515
PG /RAL 8051 I A, BI1270 40, XN T IRAFAL L8051, (HM AT ABEAT 125040, it &
BEHTHE NIRRT RE AT AT AR AUXR, J4T0, TIRENIT. Hid 1115 HLE8 T 22 [E e ), 3|24
%, TIESAE.

AUXRHFE T :
AUXR : ffiBhar {745
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
AUXR 8EH name |TOx12|T1x12| UART MOx6 | EADCI | ESPI ELVDI
STC12C5620AD £ 41 4& 1T HIS051H A ML, N T HAELSi8051, EHT%&O*EEET%%YEHFE%@E
8051 EE, BI12704M, XN T FHAAL48051. (EW Al RBEIT120040, SLHIEIEMIT.
TOx12: 2B #5038 & 2 il A

0: SR 2RO B E8051 5 WL E I 2 R B, B 1243435

1: GERT A0 Z8051 5L HLE I #1245,  BEA 4.
T1x12: ER &% 1 B HI47.

0: SER 28 1R Z8051 5 WL iy 28 (R, B 1243435

1: SER 28 LR EE805 1 5 AL e i #1245, BIA 44l

WRUARTH HHTUE AP RS R A4S, W HHTIx 1247 R UART @ 12TiE 2 1T,

STC12C5620AD R 512 1THIB051 5 #L, N 1 Fe454% 458051, UART H: IR A J5 & e A% 4805111
UART_MOx6: # 500 H) (5 1 R B AL .

0: UARTEE AR R0/ I% B AL 458051 B4 F ML ER LI &, BV 12434 ;

1: UARTER 1RSSO M B 2 AL 45805 LB WLER TR EE (645, BI2404i.
15 5 I S T 1A R 5 A B3I, UART B3 10 03 2 ph T AR 38 LE S e g

AUXRA A7 a3 I HA A2 5 a5, fESEAEA 2
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4. WAKE_CLKO: I gfrfgiy HH R4t Ha 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 T, E% RFPCA LU/ T R B i powerdown.
0: Z51EPCA ETFHE/ N IR T Wi EEpowerdown ;
1: SRVFPCA_E TR/ B e B powerdown o
RXD PIN IE: #irgffizlF, SVFP3.0(RXD) NEHTERI, tHEEFRXDM:iEpowerdown.
0: 2%1EP3.0(RXD) FF&W BRI, 125 IERXDM R powerdown ;
1: SRVFP3.0(RXD) FRFERI, AR YFRXDM i powerdown o

T1_PIN_IE: #HEBAN, RFTU/PISE TR ETIHBRE, HaeET1E M powerdown.
0: ZEIET1/P3.SHIN AT BT Wibs &, W25 ET 1IN powerdown ;
1: FRVFT1/P3.SHIN BRI E T rbs &, 1S VFT I B powerdown .

TO_PIN IE: R, RVFTO/P3. 41T FEHT B TOH Wibs &, tae M TOMIM: B powerdown.
0: ZE1ETO/P3.4M T FEHs BTOH Wiks &, 28 (ETOIM: i powerdown ;
1: FUVFTO/P3.ARN FEdT ETO ibr &, t R VFTORIM: B powerdown .

TICLKO: &7 fRi4P3.5/T1HINE B Jy5E i 24 T1 1 4 1 CLKOUTI
1: SVPRP3.5/TUIEL & o e i 2 TR B Bh i HHCLKOUTL, LB BB 28 T1 R 68 TAE
FERER2 (867 H B E AR R) , CLKOUT Uyt i Bh A 6= T1 335 H % /2
T1TAEEITRE U % AR = SYSclk / (256 - TH1 ) /2
TLTAEFE L 2TREA S (¥ A% = SYSclk / 12/ (256 - TH1) /2
0: ARVFIEP3.5/T KIS B A€ I 25 TN 24 HCLKOUT!
TOCLKO: &5 fe ¥4 P3.4/TOIML & 4 5 i 85 ORI #h 4 i CLKOUTO
1: FVPKP3.4/TORIEC & € B 28 TOR I £ H CLKOUTO, bl 5E I 2810 X e TAEAE
P2 (847 F B E 25 30) , CLKOUTO% H I B4R = TO% % / 2
TOTAEFELT HEUET % Hi 42 = SYSclk / (256 - THO ) / 2
TOCAELE 12T I 1% i 45% = SYSclk / 12/ (256 - THO) / 2
0: ANFCVFKP3.4/TORINC B A 5E I 2 TO /R I b4 HI CLKOUTO
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7.2 ERTRS/ITEEE0 TIERT

I X 27 A7 AR TMODH M 1(TMOD. 1). MO(TMOD.O)HIBEE . eI 2%/ B2 0 4R A [H
TAERE
7.2.1 RO ERTZR/IHEED)

i 2 I 2% 1B R OIS 2R AI8048 2 IS 8%, BISALHEas A7 32 0 S T4 i e« B PR
R 2/ B RO T/E R, WERT, Er30E B A1 K HH8s, BmTLOKMKSAL
FITHORISAL M i o TLOARS AL s 1 [AI THOE A7, THO Hvis i B A7 TCON T 3% HE b B AZTFO .
GATE (TMOD. 3)=0 I, #ITRO=1, J5ZH221H%0. GATE=1 I, o HHANSRH NINT 135 ) 5 I 48
1, INTO¥EHIER 220, IXFETTSEHLK S & . TROKATCONZ: 752 N (5 67, TCONZF {728 &hr
F B AR Th REH IR WTCONZF A7 48 % AL I AR ThRE R iR %K .

TR0 T 58 I 28/ TH B8R0 R 130T B I B8 /41 50 2%, W RPN

AUXR.7/T0x12=0
+12

SYSclk o
n AUXR.7/TOx12=1

TO Pin 4*

TRO

(5 bits) | (8 bits) TFO Interrupt
control
GATE

INTO

SEI &/ THEER ORI 0: 13ALE I &5/ 1H4s

MOT=01}, B ITHIERE R RGO B i 0 S5, TOX I B 8 ST 4, TO AR AE e i 7
Ko BOT=11F, ZHIFERBIN BB AP3.4/T0, RITOTAEZEH %05 0.

STC12C5620AD R F B WL E B 28 A AP TH B0 2. — MR 12T, 12BNt
580518 rHLAHIE; Si4h—Fh R 1T, ARHeinl, EERAESK8051H FHLKI124% .
TORIE R HRF IR Th BE A 7 2R AUXRAH I TOx 124k &, WIS T0x12=0, TON| TAEFE12THER; Wi
T0x12=1, TOW| TAETEITHER .

ZAER T B 1307 7577 886 & THO A B8 KL TLOMIMIRS L. TLORIBSALASE , AT HG L 21
BHsTARE (TRO) ANRETHF LA A a8 . BEaR0MI X T I 450 S e I 4% LA AR 1. 2
AN IGATESL (TMOD. 7RITMOD. 3) 43 il 43 it 45 7 i 2% 1 % 52 if 350,
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7.2.2 BRI ERTZE/ITEED)

PEECIER T 7 THO L TLO A= B 1642 4k, Hofh 55058 4 Ml Al . BR UL 20T sE i 2% /11 8
FROMEN164L B 8% /1T 5088, W TFEFTR.

AUXR.7/T0x12=0
*

SYSclk
EE
AUXR.7/T0x12=1

INTO

SEIN &/ THERR ORI 1: 166 I &5/ 11 s

AR, B E N16hL e 28 /15 RS, HTLORISAI AN THORISAL BT #4 k. TLOFISAL
v tH M) THOREA ,  THOTH %3 HY B AL TCONH ()35 Hi A BEAZTFO

*4GATE=0 (TMOD.3)If, #NTRO=1, WMIERf #5114k, GATE=11F, SvF AN A INTOFE Hil e
B350, SXAERTSEILBKFE M & . TROYTCONTT 745 PN il 67,  TCONZF A7 7% #5067 1) B AR Th e 41 ik
WL A5 TCONFF A2 IR 41

MOT=0/F, 2 BIF I R G B 00 S0, TOXT B B 8 5, TO TAEAE e iy
o HOT=11F, ZEIFIREREBIMNT KT AP3.4/T0, RITOTAEE %05 (.

STC12C5620AD R4 7 WL e B 25 A PRI EOE 2. — P2 12T, 124 a 41,
580518 LA 34 —Fh 1T, SBeinl, EERAESKS051H FHLKI124% .
TOFIE 2R B 4R K T RE 25 77 2R AUXR A I TOX 128 58, IR TOx12=0, TON| TAEE12TIER; MR
T0x12=1, TOM| TAEE1THE.
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ER R0 TR 166 E AT 28 /T R AR AE

1. CiEF:

/* */

/* --—- STC MCU International Limited */

/% - WORSTC 1T RHIE T HLE IR0 1607 8 I 2%/ TH L AR B -/

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

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

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

/* --- Web: www.STCMCU.com */
JERIE s L el U L e & i e o — */
JEF T T S'e T g (017 e T — *

/* */

#include "reg51.h"

typedef unsigned char BYTE;
typedef unsigned int WORD;

1

/* define constants */
#idefine FOSC  18432000L
#define MODE 1T

#ifdef MODE 1T

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

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

/* define SFR */

sfr AUXR = 0x8e;
sbit TEST LED = P0"0;
/* define variables */

WORD count;

//

/* Timer0 interrupt routine */
void tmO _isr() interrupt 1 using 1

{
TLO =T1MS;
THO = TIMS >>8;
if (count-- == 0)
{
count = 1000;
TEST _LED =! TEST LED;
}
}
//

//Timer clock mode, comment this line is 12T mode, uncomment is 1T mode

//1ms timer calculation method in 1T mode

//1ms timer calculation method in 12T mode

//Auxiliary register
/Iwork LED, flash once per second

//1000 times counter

//reload timer0 low byte
//reload timer0 high byte
/1ms * 1000 -> 1s

//reset counter
//work LED flash
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/* main program */
void main()

{

#ifdef MODE 1T
AUXR =0x80;

#endif
TMOD =0x01;
TLO =TIMS;
THO =TIMS >>8§;
TRO =1;
ETO =1;
EA =1;
count =0;
while (1);

}

2. YRR :
/*

//timer0 work in 1T mode

//set timer( as model (16-bit)
//initial timer0 low byte
//initial timer0 high byte
//timer0 start running
//enable timer( interrupt
//lopen global interrupt switch
//initial counter

//loop

*/

/* --- STC MCU International Limited

*/

¥ - JFRSTC 1T R HUE I 250 1647 52 I 4/ THE A -/

/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
7 AR T P B CE S AR, e - */
I ABERR T A BOCFE I T STC BB AR - */

/* */

;/* define constants */
#tdefine MODEIT

#ifdef MODEIT

TIMS EQU 0B800H
#else

TIMS EQU OFAOOH
#endif

;/* define SFR */
AUXR DATA 8EH
TEST LED BIT P1.0

;/* define variables */
COUNT DATA  20H

;Timer clock mode, comment this line is 12T mode, uncomment is 1T mode

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

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

;Auxiliary register
;work LED, flash once per second

;1000 times counter (2 bytes)
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ORG
LIMP
ORG
LIMP

0000H
MAIN
000BH
TMO_ISR

s

;/* main program */

MAIN:

#ifdef MODE
MOV

#endif
MOV
MOV
MOV
SETB
SETB
SETB
CLR
MOV
MOV
SIMP

1T
AUXR, #80H

TMOD, #01H

TLO, #LOW TIMS
THO, #HIGH TIMS
TRO

ETO

EA

A

COUNT, A
COUNT+I, A

$

s

;/* TimerO interrupt routine */

TMO_ISR:
PUSH ACC
PUSH PSW
MOV  TLO, #LOW TIMS
MOV  THO, #HIGH TIMS
MOV A, COUNT
ORL A, COUNT+1
JNZ  SKIP
MOV  COUNT, #LOW 1000
MOV  COUNT+1, #HIGH 1000
CPL  TEST LED

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

;timer0 work in 1T mode

;set timer(0 as model (16-bit)

;initial timer0 low byte
;initial timer0 high byte
;timer0 start running

;enable timer( interrupt

;open global interrupt switch

;initial counter

;reload timer0 low byte
;reload timer0 high byte

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

;Ims * 1000 -> 1s

;work LED flash

scount--
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7.2.3 EBR2BM EENEEER)
A R I 48/ T B0 A AT B B E A ER IS AT T 4058, R TR

- AUXR.7/T0x12=0
TFO Interrupt
SYSclk
¥ Togel
AUXR.7/T0x12=1 = 0ggle
orn Ay o1 N —o/i 0 CLKOUTO
i P1.0

TOCLKO
(8 Bits)

SEIT &%/ TR o K 2: 847 F B H e

TLOM i th A B ALTFO, T A THON A E 3 ATLO, THON A HKMATE, HEFENTHORN
BAAZ,
AW T, HTOCLKO/WAKE CLKO.0=1H}f, P1.0/ADCOE D B AN 5E I 250 ) e b
HCLKOUTO. #8452 = TO % % /2
WRC/T=0, SEIN 88/ EEETONS P36 RGN £h it %, M-
TOLAEE I TR (AUXR.7/TOx 12=1)I (¥ tH I 8 A ER =(S Y Sclk) / (256-THO0)/2
TOTAELE 12T s (AUXR. 7/T0x 12=0) i [ 41 H AR ZR=(S Y Sclk)/12/(256-TH0)/2
IRC/T=1, EI 88/ EaS 02X 4 BBk i A\ (P1. 0/ADCO) +H%, Ul
A8 ARIER = (TO_Pin CLK) / (256-TH0) / 2
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 E BT RF 0P B (NFEIG R ED FUNIRIEF, ERSR0T/EASMBINERERN
; NEAEFF B E BT 2 TR B AN BEAF B A AL FR ER AR T MR R

1. Ci2F:

/* */
/¥ --- STC MCU International Limited */
/* --- STC 1T Series MCU TO(Falling edge) Demo ------------------- */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */

/* 1f you want to use the program or the program referenced in the */
/* article, please specify in which data and procedures from STC  */
/* */

#include "reg51.h"
sfr AUXR = 0x8e; //Auxiliary register

//TO interrupt service routine

void t0int( ) 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 = 0xff; //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 MCU International Limited
/* --- STC 1T Series MCU TO(Falling edge) Demo
/* --- Mobile: (86)13922805190
/* --- Fax: 86-755-82905966
/* - Tel: 86-755-82948412
/* --- Web: www.STCMCU.com

*/

/* 1f you want to use the program or the program referenced in the */

/* article, please specify in which data and procedures from STC  */

/*

*/

AUXR DATA

08EH

s

;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 RAI(FNSALITHHER)

XER SR, RS, SER SR UE T, RCR SR TRIBLE N0 .

KR 230, MEARE R g BT 2SS0 TLO R THOE N2 N Ar ISAL T H 8% . 1 B s =3I )
P08 8 & . TLO &5 F BN 280354z : ¢/T+ GATE. TRO. INTOJZTFO. THOPFR 5E 9 7E It #23)

B8 BRSNS E S 1TRI TR, BEET, THOFZSH 2 i 22190 1T,

B3R TGN — IS AL e i &%/ TH B2 MU IR AL, AR A HLRA = et &8/ 4k
o B HIEH T i 88 /7 8880, R AT FAE 30 AH 24 FTR1=0, {¥1Lit-%, TTOwS

PEAPIASE R & -

SYSclk

SYSclk

=12

N
JAUXR.7/T0x12=1

AUXR.7/T0x12=0

O
TO Pin g

AUXR.7/T0x12=0

o ;Z | THO
— (8 Bits)

TF1

— Interrupt

=1
- AUXR.7/T0x12=0

TR1

control

SEIS/TH R0 B3 P87 i Kt
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7.3 ERTER/ITEE TIERE
X 2 AE RS TMOD 1 M 1(TMOD.5). MO(TMOD .4\ &, EIF 8% /150 8% 1A 3F A [H 1
TARERE.

7.3.1 RO ERTZR/IHEED)

BERECR 8 I 4 /TR LI 9 136 e I 28/ 78088, A TLIKIRS AL A THT AI8AL Fraa e, 4w
TR AEAOMHRAE XS T3 I 4% LAE i 8502 A R AT

AUXR.6/T1x12=0
:
SYSclk o
AUXR.6/T1x12=1

SE IS #5 /T B ORI 0: 13605 I 2% /1 B ds

4GATE=0 (TMOD.7)if, HITRI=1, MmN 38314, GATE=1MF, o daoh i NINT 14551 52
R3S 1, IXFE RSB 58 . TR1NTCONZT AT 2% N A HI AL,  TCONZF AT 2% 351 1 BAR Th RE ik
DL T TCONZF 7 25 41 .

BCT=00F, ZEITIHIERED] RGN B0 05k L, TUG I R 8, T1 AR 2wy
Ko BOT=10, ZEITERLDIN K AP3.5/T1, BITITAELEHE07 K.

STC12C5620AD R 51 5.y LI I 28 A AP0 % . —Fh2 12T, |12 401,
5480518 LA HAb—FRI1THER, SRS, EERES80518 K L1264,
T1HE R HEF R T BE A7 AFAUXRH I T1x 12¢R €, AR T1x12=0, T1N T/EE12THEER; WHR
T1x12=1, T1W TAEAEITHER .
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7.3.2 BRI ERTEE /I 812R)
RS R s I S B A S 16 e S A R, R R

XR.()/T 1x12=0
SYSclk
Enk
AUXR.6/T1x12=1

T1 Pin 4+

TL1 THI1
(8 Bits)| (8 bit_s)J_’I TF1 |—>lnterrupt

control

GATE
INTI

SE IS A5 /B AR RO 10 16608 I 2% /T i as

AU, 2R AC BN 160 B 25 /1T 8es, HTLIRISAI A TH IS Ff Alt. TL1AISAHL
Vi tH R THLREAT ,  TH1H %0 H B AL TCON A [ H AR EAL TR .

*4GATE=0 (TMOD.7)if, #NTR1=1, MIERF #5114k, GATE=11F, SvF AN AN INT L4 6] E
BP 481, SXAE RSBk SE M & . TRIHTCONTT A7-#8 P 67,  TCONZF A7 &% %07 1) B AR Th R 4 ik
WL A5 TCONFF A2 I 41

MOT=0/F, ZBIF GRS RGBS, TR IS Bh R 5, T1 TR ey
Ko BOT=11F, ZEIFEERERIN K5 AP3.5/T1, BITITAEE 05 .

STC12C5620AD R4 . WL e B 28 A PRI EUE 5. —FP2 12T, B124N a4,
L5 458051 8 LA Si4h—Fh 1T, EHeinl, EERAEFKB051H FHLKI124% .
TR R AR T ST A 2 AUXRH I TIx 120 8, WHRT1x12=0, T TEFE12TER; WHE
Tix12=1, T TAEFE1THE.
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ER 1 TR 1600 E AT 28 /T BRI A2

1. CiEF:

/* */

/* --—- STC MCU International Limited */

/% == WORSTC 1T RHIE T HUE 38 11 16067 8 B 2%/ TH AR B -/

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

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

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

/* --- Web: www.STCMCU.com */
JERIE s L el U L e & i e o — */
JEF T T S'e T g (017 e T — *

/* */

#include "reg51.h"

typedef unsigned char BYTE;
typedef unsigned int WORD;

I

/* define constants */
#idefine FOSC  18432000L
#define MODE 1T

#ifdef MODE 1T

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

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

/* define SFR */

sfr AUXR = 0x8e;
sbit TEST LED = P0"0;
/* define variables */

WORD count;

//

/* Timer0 interrupt routine */
void tm1_isr() interrupt 3 using 1

{
TL1 =TIMS;
THI =TIMS >>8;
if (count-- == 0)
{
count = 1000;
TEST _LED =! TEST LED;
}
}
//

//1ms timer calculation method in 1T mode

//1ms timer calculation method in 12T mode

//Auxiliary register
/Iwork LED, flash once per second

//1000 times counter

//reload timerl low byte
//reload timer1 high byte
/1ms * 1000 -> 1s

//reset counter
//work LED flash

//Timer clock mode, comment this line is 12T mode, uncomment is 1T mode
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/* main program */
void main( )

{
#ifdet MODE 1T
AUXR = 0x40; /timer] work in 1T mode
#endif
TMOD =0x10; //set timer1 as model (16-bit)
TL1 =TIMS; //initial timerl low byte
THI1 =TIMS >>§; //initial timer] high byte
TR1 =1; //timerl start running
ET1 =1; //enable timer] interrupt
EA =1; //open global interrupt switch
count =0; //initial counter
while (1); //loop
H
2. YRR :
/* */
/* --- STC MCU International Limited */

¥ - FRSTC 1T R B HUE I 25 1T 164752 I 4%/ THE s i -/

/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
AL S el i PR e A 1R 1 — +/
e e T T e R U G A LG g — *

/* */

;/* define constants */

#define MODE 1T
#ifdef MODE 1T
TIMS EQU 0B800H
#else

TIMS EQU OFAOOH
#endif

;/* define SFR */
AUXR DATA
TEST LED BIT

8EH
P1.0

;/* define variables */
COUNT DATA 20H

;Timer clock mode, comment this line is 12T mode, uncomment is 1T mode

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

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

;Auxiliary register
;work LED, flash once per second

;1000 times counter (2 bytes)
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ORG
LIMP
ORG
LIMP

0000H
MAIN
001BH
TMI1_ISR

s

;/* main program */

MAIN:

#ifdef MODEI1T

MOV
#endif

MOV
MOV
MOV
SETB
SETB
SETB
CLR

MOV
MOV
SIMP

AUXR, #40H

TMOD, #10H

TL1, #LOW TIMS
THI, #HIGH T1IMS
TR1

ET1

EA

A

COUNT, A
COUNT+LA

$

s

;/* Timer1 interrupt routine */

TM1_ISR:
PUSH
PUSH
MOV
MOV
MOV
ORL
INZ
MOV
MOV
CPL

SKIP:

CLR
MOV
SUBB
MOV
MOV
SUBB
MOV
POP
POP
RETI

ACC

PSW

TL1, #LOW TIMS
THI, #HIGH T1IMS
A, COUNT

A, COUNT+1
SKIP

COUNT, #LOW 1000
COUNTHI1,
TEST LED

> COUNT
s #1
UNT, A
s COUNT+1
s #0
COUNT+LA
PSW
ACC

> QpP >0

END

#HIGH 1000

stimer] work in 1T mode

;set timerl as model (16-bit)

;initial timerl low byte
;initial timerl high byte
stimer] start running

;enable timerl interrupt

;open global interrupt switch

;initial counter

;reload timerl low byte
;reload timerl high byte

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

;Ims * 1000 -> 1s

;work LED flash

;count--
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7.3.3 BR2BN EHENEEIER)
AR R I 4%/ T T S BRI AL T 488, R TR

- AUXR.6/T1x12=0
TF1 Interrupt

SYSclk o
AUXR.6/T1x12=1 Toggle

CLKOUTI

P1.1

TH1 TICLKO

(8 Bits)

TE R 2% /T R 2: 84 B Bh H 2%

TLIFE A EAITFL, T HATH N AR EFHEATLL, THHAFHKRGTE, EEMNTHIA
BAAE,

4TICLKO/WAKE _CLKO.1=1f}, P1.1/ADC1% JHIBC B A 5E I 1A Bhdgr o
NI = T /2
IRC/T=0, TEI 38/ THE ST LN 38 RS oh it %, )
T1 TAEFE TR :U(AUXR.6/T 1x12=1) [ % H B B A2 =(S Y Sclk) / (256-TH1)/2
T1 AR 12T (AUXR.6/T1x12=0) i 45 tH B i Ze=(S Y Sclk)/12/(256-TH1)/2
WRC/T=1, EN &/ THEES TR AME R (PL. 1/ADCL) %,
PR = (T1 Pin CLK) / (256-THI1) /2
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; ERTER 1 B (AR AUNRIEF, TR TEAESMBERERER
; NEEF R E BT R TP BT BENT B A L iR B AR T IR R

1. CIEF:

/* */
/* --- STC MCU International Limited */
/* --- STC 1T Series MCU T1(Falling edge) Demo ------------------- */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */

/* If you want to use the program or the program referenced in the */
/* article, please specify in which data and procedures from STC ~ */

/*
#include "reg51.h"
sfr AUXR = 0x8e;

//T1 interrupt service routine
void tlint( ) interrupt 3

{

}

void main()

{
AUXR = 0x40;
TMOD = 0x60;
TL1 = THI1 = Oxff;
TRI=1;
ET1 =1,
EA=1;
while (1);

}

//Auxiliary register

//T1 interrupt (location at 001BH)

/timer1 work in 1T mode

//set timer1 as counter mode2 (8-bit auto-reload)
//ill with 0xff to count one time

/timerl start run

//enable T1 interrupt

//lopen global interrupt switch

233



STC12C5620AD

2. CYRIERF:

/* */
/* --- STC MCU International Limited */
/* --- STC 1T Series MCU T1(Falling edge) Demo ------------------- */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */

/* If you want to use the program or the program referenced in the */

/* article, please specify in which data and procedures from STC  */

/*

*/

AUXR DATA 08EH

s

;interrupt vector table

ORG 0000H
LIMP MAIN
ORG 001BH
LIMP  TIINT
ORG 0100H
MAIN:
MOV  SP, #7FH

MOV  AUXR, #40H
MOV  TMOD, #60H
MOV A, #OFFH
MOV  TLI, A
MOV ~ THI, A

SETB  TRI1
SETB  ETI1
SETB EA
SIMP  §

5
;T1 interrupt service routine

T1INT:
RETI

END

;Auxiliary register

;T1 interrupt (location at 001BH)

;initial SP
;timerl work in 1T mode
;set timerl as counter mode?2 (8-bit auto-reload)

;fill with Oxff to count one time
;timerl start run

;enable T1 interrupt
;open global interrupt switch
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7.4 FI4RIERT SR BN AE P (CRE AL RIZRF)

STC12C5620AD Z 51 B ML AT 2184 AT 4 A2 b % 1) : CLKOUTO/ADCO/P1.0, CLKOUT1/
ADC1/P1.1

5T G RE I Bl H AT SR A IR 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 H
sfr AUXR = 0x8E; / /R I e 2 A7 A AUXR [ st il 75 B
sfr WAKE CLKO = 0x8F; //H IR R T At B 7 28 WAKE  CLKO/ b 7 B
R T e 577 23 IRC_CLKO/INT CLKO/AUXRHIC 48 = 7 B -

AUXR EQU 8EH SRR T BE 2717 2 AUXR [ i 75 B
WAKE CLKO EQU 8FH ST IS NI D) BE 75 474 WAKE_CLK O itk 7 B

WA A FHCLKOUTO/P1.0FICLKOUT1/P1. 1% ffl4a Hi s 4 -
CLKOUTO/P1.0FICLKOUT1/P1.1 ¥y} g%y th 42 il tH WAKE_CLKO %7 £ #% i TOCLK O v Fl

TICLKOAz . CLKOUTOM )i B 45 22 o 5 By 25042 ], CLKOUT 1 F¥ 4 HA I b A 28 p g )

AR LESH, AR E I 38 T AR AR 2 I 2 AR 0277 2 (8L B B R # i) , AN E R VFAH LY

SE I 2% HH T, 43 CPU S &2 3k Hh .

F IR R RE AT A4S . WAKE CLKO (Hihl: 0x8F)

WAKE CLKO :Clock output and Power-down Wakeup Control register (A~ 7] {37 F-4i)

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: {EF BT, 2 RVFPCA_ LTI/ T BEHTH Wik i powerdown o
0: ZEIEPCA_EFHE/ T BRI Wi B powerdown :
1: RVFPCA EFHAY/ N B Wi i powerdown o

B6-RXD PIN IE: AR, fiFP3.0(RXD) FFEERI, HAEHRXDYEE powerdown.
0: 2%1-P3.0(RXD) FRFIERI, tH2X1ERXDM:EE powerdown ;
1: f¥FP3.0(RXD) F AT ERI, thALFRXDMfiEpowerdown -

B5-T1_PIN_IE: #irifsCF, RiFTU/P3.SH R IEH BT Brbr &, HEfET1EIM: B powerdown.
0: ZEIETU/P3.SHFFEHT ETIH MR &, EE IET1HIM: BEpowerdown ;
1: RAWTUP3SHTFEEETIH WSS, tRFTUEMEE powerdown .

235



STC12C5620AD

B4 - TO_PIN_IE: BT, VFTO/P3.4M T B B TO Wids &, 1 AEAETOMIME i powerdown.
0: ZEIETO/P3.4M T RN BETO Wik &, A5 IETOMINE BEpowerdown ;
1: FRVFTO/P3.AM T FEIEETOH Wibs &, t R VFTORIME E powerdown o

Bl -TICLKO: &7 i¥4P1.1/ADCJEIEC B & I 2 T1 I U CLKOUT1
1: VPP E v B 28T 1B £ HCLKOUT1, Ibh @i 38 T1 R A TAE
R (867 B E M) , CLKOUT 4 H I diii= T10k i % /2
TILAEAE TR N e A% = SYSclk / (256 - TH1 ) /2
T1LAEAE 12THE I (46 A5 = SYSclk / 12/ (256 - TH1) /2
0: ANFVFKPLHITL B N e i 25 T 1R 4% H CLKOUTI
B0 - TOCLKO: # 7 fo¥FKP1.0/ADCOJAIEL B Ay 5E i 8 TOFK i 4 Hi CLKOUTO
1: VPP LOMIEC & v i 23 TO M B B4 CLKOUTO, i 5& I 28 T0 A fig LAE
2 (8L A h BB N) , CLKOUTOS H IR 4T = TOwE iR /2
TOTAEAELT I % A3 = SYSclk / (256 - THO ) / 2
TO TAEFE12 TR TR % i A3 2E = SYSclk / 12 /(256 - THO) / 2
0: AAVFEPLOBIEL E A & I 23 TOK) i 44 tH CLKOUTO

KRR I e 2F A7 2% . AUXR (Mbdik: Ox8E)

AUXR : Auxiliary register (4~ A 437 53-41)
SFR Name | Address | Dbit B7 B6 BS5 B4 B3 B2 Bl BO
AUXR 8EH name | TOx12 | T1x12 [UART MOx6| EADCI ESPI ELVDI

B7 - TOx12: &M 25038 45 14

0: T 2503 B /2805 1 HL Fy Ml I 28 PRI B, R 1243 0

1: SIS 20 B /2805 1 HE WL I S5 FE IR 124685, R 7340
B6 - T1x12: & 25 1 B F 47

0: 2 2% 1 BE /2805 1 L Fy ML I 38 PRI B, R 125340

1: E 28 1T 28051 5 L e I 28 M 1245, BUAS A4

AR UART & 0 TUE RBR R R A S, WETIx 1267 $Rg UART Bt 2 12Ti0 21T,

B5 - UART_MOx6: = IO 1815 5 3 B AT

0: UARTH CIRE RO 33 B A5 45805 1 B LR LI AR B, BN 12404

1: UARTHR RSO B S AL 45805 1 8 F WL A I FE 6 1%, BR243 47
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7.4.1 TERTEZ08Y ] 4RAZ R hier AR A2 PR

1. CigF:

/* */

/* --—- STC MCU International Limited */

/* — JH/RSTC 1T RF1 5 HLIE B 28501 AT G R B B - */
/* --- Mobile: (86)13922805190 */

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

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

/* --—- Web: www.STCMCU.com */
L LI ISV G e ] 0 — )
/% WEERE 7 AR B A A T STCHY AR AR SF —--mm - */

* ¥

#include "reg51.h"
/1

/* define constants */
#define FOSC
//#define MODE 1T

#ifdef MODE IT
#define F38 4KHz
#else

#define F38 4KHz
#endif

/* define SFR */

sfr AUXR

sfr WAKE_CLKO
sbit TOCLKO

18432000L

//Timer clock mode, comment this line is 12T mode, uncomment is 1T mode

(256-FOSC/2/38400)

(256-FOSC/2/12/38400)

= 0x8e;
= 0x8f;
=P170;

I

/* main program */
void main()

{

#ifdef MODE 1T
AUXR =

#endif
TMOD
TLO =
THO =
TRO =
WAKE CLKO =
while (1);

H

0x80;

0x02;

F38 4KHz;
F38 4KHz;
1;

0x01;

/138.4KHz frequency calculation method of 1T mode

//38.4KHz frequency calculation method of 12T mode

//Auxiliary register
/Iwakeup and clock output control register
//timer0 clock output pin

//timer0 work in 1T mode

//set timer0 as mode2 (8-bit auto-reload)
//initial timerQ

//initial timer0

//timer0 start running

//enable timer0 clock output

//loop
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/* */

/* --- STC MCU International Limited */

TSR YL N I e N Or T e — *
/* --- Mobile: (86)13922805190 */

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

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

/* --- Web: www.STCMCU.com */
L i s RN ts G Il o7 ) S — *
JEF T T S LTI 001 e T — *

/* */

;/* 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
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( as mode?2 (8-bit auto-reload)
MOV  TLO, #F38 4KHz ;initial timerQ
MOV  THO, #F38 4KHz ;initial timerQ
SETB TRO
MOV WAKE CLKO, #01H ;enable timer0 clock output
SIMP  §
END
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7.4.2 BR8] 4RAZ R hier RO AZ e

1. CigF:

/* */

/* --—- STC MCU International Limited */

/* — JH/RSTC 1T R HLIE B 28 L AT G R B B - */
/* --- Mobile: (86)13922805190 */

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

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

/* --—- Web: www.STCMCU.com */
L LI ISV G e ] 0 — )
/% WEERE 7 AR B A A T STCHY AR AR SF —--mm - */

* ¥

#include "reg51.h"
/

/* define constants */
#define FOSC  18432000L

//#define MODE 1T //Timer clock mode, comment this line is 12T mode, uncomment is 1T mode
#ifdeft MODE 1T

#define F38 4KHz (256-FOSC/2/38400) /138.4KHz frequency calculation method of 1T mode
#else

#define F38 4KHz (256-FOSC/2/12/38400) /138.4KHz 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

/1

/* main program */
void main()

{
#ifdeft MODE 1T
AUXR = 0x40; /timer1l work in 1T mode
#endif
TMOD = 0x20; //set timer1 as mode2 (8-bit auto-reload)
TL1 = F38 4KHz; //initial timer1
TH1 = F38 4KHz; //initial timer1
TR1 =1 /ftimerl start running
WAKE CLKO = 0x02; //enable timerl1 clock output
while (1); //loop
H
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2. CYRIERF:

/* */

/* --- STC MCU International Limited */

R PRSI VOR U Y L R R R IV — */

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

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

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

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

AL S e i e D110 1 N —— +/

/*ABERR T R BOCFE I T STC BB 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)
felse

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 IT
MOV  AUXR, #40H stimerl work in 1T mode
#endif
MOV  TMOD, #20H ;set timerl as mode?2 (8-bit auto-reload)
MOV  TLI, #F38 4KHz ;initial timerl
MOV  THI, #F38 4KHz ;initial timerl
SETB  TRI
MOV  WAKE CLKO, #02H ;enable timerl clock output
SIMP  §
END
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7.5 B Intel 8051 F F #l EBT230/189 2 Ff 25451

[B1]  Er/IHEEs A, i /eI HmE R EFR R RN HER, BT
Gk, IEFRBEEST, EMUEAEITTEWIE, WS EIRS T, S S E A%
EEAEN T, WEF KSR
1) TAEJ7 %85 (TMOD. T2C0N) [ E
2) THEWIME T 3535 N THx. TLx. RCAP2H. RCAP2L;
3) T R VFAZETx EARWEE, M3 EHLIF R
4) JE/IERITRx IR B2 .
PR LA SE I/ - E 2 0mR I — i B A4
8051 R A HL F HLAY 8 I 2%/ THEER 0B 1 & IR WT i L dE AT oy, BB mvh2ess, Rk, w5k
ANHE E N BRI BB E AT BB B AT BT AF 28 THx . TLx 2, 10 25 A0Ks SEBR T30 E DA
2°, 20 2URNRER AN, DAHAMDE B B E THX R TLx
B LBRTFEUENX, TR KR n (n=8. 13, 16) , I3 AT E 88 THx . TLx (K3}
BB N2 —x, N2 BUEE . Bltn, T R0MTH 3K N1367, Win=13, LL2"M#H,
TAE T R K EE 16, NWin=16, LA, Fril, HEWIMEN (x) = 2"x.

XTSRS LS AR, TS S E B R I O . R, R AR N
M ARG Pk € i) EATH S B a8 R . B CLEA6MEz A, AL i 30 -

12 12

N nf:l:ﬂ\:: = =
LA JE T ATk us 2us

bR ERS I ] Te = x « Tp

X ToLa AW, TP € Ia], ONPT ik $kc. ToMTp—BON CRME, £E5RH
Tp/a BRI AT SRAFAT T TH A x, FRRExoRAMY, RISRAFE R 8yiME. 8P

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

Wik F TAE 71, Min=16, 0 8% B A 5 i A ) - SO N -

(x) fh= 2" - x=65536-2500=63036, I Tkt oAl LA SO+ /NI A BISRIFAES
57 }93CHEE NTLx, =580 AF6H%E N THx H o

TAEAO. 1. 20 E R IHEIRES) 798192, 655361256,
XM R B, N TR SERR TR BRI 5 AR 3 s A 7S kA R AT
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[12) SErS /BRI, BN RS, W /B DER B, B I E Te
= 10ms, EHHFNY12MHz, BE10ms[a EHIF R & TAETTR1. HEATHERIE: K8

AL WJME NFOH, =847 41{E ADSH,
(D) ¥IBHREF?

PBHIaaH, — AL ERE R AR BT SR € I/ T B ae 2 AT ThRE 1 M S RO E S5 TUE.

FeFP, ABIRIERE T -
START:

MOV SP, #60H

MOV TMOD, #10H
MOV TH1, #ODSH
MOV TL1, #OFOH

SETB  EA
SETB  ETI
SETB  TR1

(2) o5 AR

INTT1: PUSH A
PUSH DPL
PUSH DPH

MOV TL1, #0FOH
MOV THI1, #0D8H

POP DPH
POP DPL
POP A
RETI

; EREFER

s BEEMERX I

 MEFETL. EREE, TR
; BE AT A
BRI T HIHEIE

} Tl

;AR RE P
AT RTHE

YEETFREF
; }fﬂ%f%‘)ﬁ

}%%E%E

;TP AR

; } A

5 IR[E]
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XEER T HPMIRS FIEF AR R . STC12C5620AD 2 41 22 5 AL =P 1 g T 2 b I,
H—NREPWIEABESNTFIHIT, —RENEHK, W7 HEBIEA 2 2 IE R Wk
%R X LT .

[FI3Y  XhAM R IE Kb 58 o e d 5E I /1T B ge 2847 Ik 5 IR A 7 (0, E th w3 P s i/
B 0ml 2 /T E S LTI SR R . A e i/ RE80 (T0) Bl #Eat, AR R 1%t
INTO5| I _E F 1F Bk rh 3R 47 fik 9 ko

INTO B i
T TOH % T
Ja 3l fZ1k
VEEGATENT, HLEsEIATP Nlus. AHIFE R BLm sl in T
INTTO: MOV TMOD, #O9H 3 WTONER 7301, GATEAL

MOV TLO, #0OH

’ V=2
MOV THO, #00H ;} HHO-TLOTE0

CLR  EX0 ;. FINTOH My
LOP1: JB P3.2, LOP1 ; EFFINTO S| B 5
LOP2: JNB P3.2, LOP2 s SRFEINTOS| A i P
SETB  TRO : JHENTOH 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 SR b 3
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[14Y  FIH e /T B AR 0 sl I/ 114028 LA Tt 11 50 R o M0 w0 N ity 11 76 2 FH 82 11

FESEE N ] 2R gt b 8 2 LR B PSSR R IR INTORTINT LANE Y, 1 e I /v 2as AT
2o, MARRE TS TGN AN b Wi . B € I/ T8RS LS SR AR B X AR 7 5K
2 CHZHEHEN) , WEITBYME AR, T DA —A SR ik, T 5es 8D [H 03 H
B LR W SRAREALTF UL, [ BRI ALEE,  TTIE R 13850 — S8 rh s
Hi. BAER/THEEST (T KPR E s A WS R 7 a8 . AR n i T .

(1) FEFE:

ORG  0000H
AJMP  MAIN s HERET
ORG  001BH
LJMP  INTER s FLTIR W RS 2T
ORG 0100 : FREFAH
MAIN:
MOV SP, #60H s WEMERRIX
MOV TMOD, #60H o WHEEMN /R, o2
MOV TL1, #OFFH s WEITHEUE
MOV THI, #OFFH
SETB  EA : JTHIk
SETB  ET1 : JFERE/TH s 1k

SETB TRl s A SER /B L
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(2) PWIRFIES (AR PERL IS )

INTER:

ORG

PUSH
PUSH
PUSH

POP
POP
POP
RETI

1000H
A

DPL
DPH

DPH
DPL

S T AR 55 A ) 2 A 3

; } B NHART

} AL R

; } Bl R R

; R [Al

(5] N ARG @EEPL. OFPL. 143550 H B 28200 n sF1400 w sHI . Nk, RS
RN /T80 (T0) , ER RS, EMON6MHz, TP=2u s, &4 €% ECNICH

38,

AR 7 B il 4 «

(1) WIgatere B

PLTO:

MOV
MOV
MOV
SETB
SETB
SETB
SETB
SETB

TMOD, #03H
TLO, #9CH
THO, #38H
EA
ETO
ET1
TRO
TR1

s WETOEN 7203
s WETLOFIME
s W B THOWIE

=}¥FEPI$'E
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(2) BT AR 55 72 7 B

1)

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

2)

INT1P
MOV THO, #38H 3 BT EIME
CPL P1.1 3 WFPL. 1 HE 5 BUR
RETT ; IR [A

FE SR N FH R 2 B T R T

(1) SERF/ Tk St

SERS /T BES R At BUE 2T Rl 0% Y 1 EHLE SR P WAL B, el A RRAE A B Bl
A7 o AELAN IR0 375 K r 17 2 S ATLAG N2 A B -0 H AR BERAE L I (BDREAR ,  FLK i 3 I ot P BB SR
BB A RTA R, — AR ERN 3 MHLE AL L, ey Semf A B Rik%E. K%
WO 7 6 ] BIEANTE, AE R BORSCIN PR 237 5 DR AT AME S it -

T ey e b S S AR TR SE RN, X E I/ B AR5 R0 T E A A S —
e R v T S SE I T SR A S AR B R 22 RN 2 IR HAE SR AN Wit e i/ TH A
i T N GERS , DU E TR 55 R B EOME N SRR 1A T BE T SRR,
gl FH T Il S

Blane e w7 BB R o, BT IR RS ARG iR %2 . X A& VR A
ENAHMEIMNE LR RGUIRRIRE . FTIEEIAAME, BIE R WIR S A2 X THx TLx B Hr & 1T
BAMERS, BORETHx TLx M 5103 B 3CEHT MOTT AR kSR TH U BB, FAME B T B
FATE R E . R AME T
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CLR EA s 2Rk

MOV A, TLx s BRTLxH St A

ADD A, HLOW : LOWA SR 1 v 29
MOV TLx, A s WEMRFTHEIE
MOV A, HHIGH s T T IXA
ADDC A, THx T EME M
MOV THx, A s BET b EIE

SETB  EA 3 JEHR

(2) BALBOSAT T EUE

TEBNASTHCSAT 0 I /TH B (T H BB R, WA IR, e se e . XRFEDNA
A HELE A — B 2[Rl RS B THx AN TLx A Rl . bedn, SRR TLx R T, BRA e i /- S b
TIBATIRAS, TEBLTLxA W AR 7 AR I THxEAL, T PE L THR AT = AR AL, X B 13245 R THx AN )
T [FFE, JoiETHxEIETLx ] G H 4 .

— TR T VE R SRR THR, JEIRTLx, KRR I THEEAT FL B 2 s
MR ARSE, MR e e R B, BUEE BRERE, EERANE RO FEE. E

A AR G R
RDTM: MOV A, THx ; BEHLTHX A
MOV RO, TLx ; EELTLxfEROH
CJNE A, THx, RDTM ORI IRTHXAR, 5 AHAE, A1)
o HIERS, FEFAE T IAT, 75 0 B3
MOV RI, A . W THxAE TR
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o= Pl Ry
F8E FHITOEIE

STC12C5620AD & 41 3. LB A 11K FIUART (Universal Asychronous Receiver/Transmitter)
TEAFREWN T EATEGEE D . B0 E2N IR 8. — MR EFAe . — B s
FAF AR — N R R AR B AR . BT 1 B 22 b 3% B 2N B ARG BRI RIEZE MBS
M, W LRI s A S Bt . RIE A HRE T N ANRE L, FR gz b o N e i i A
BB N, KM s n] DI — N hbkiS . A7 D RPN S b 8 G0RR N B AT A5 Rk D A
A A7 SBUF,  HL A i kRS £ 99H.

STC12C5620AD 55 LIRS B AT VAR A 4R TAETT 2, Hodrmfh s A Re %2 mr
AH, ARG ER, DEARFEN A AEEH . B A BB AN R 3R R IR A
IR TAE T e EML AT Ay sl A W oy s iy R IE AT FE R AL B, R+ R3G. STC-
12C5620AD Z 51 5 5 L H 47 6 O RE 43543 & TxD/P3. 1 FIIRXD/P3.0 5| [l o

STCI12C5620AD A H HLATHATIEAE 1, BRI T i@ (E 4k, B I kg pl— A e
MIFTVON, BifEth—IFH#, BT R BTN,

8.1 BRITOMHEXFFR

w5 ik T - RHRHLA Lop | st
AUXR Auxiliary register 8EH | T0x12 | T1x12 | UART Mox6| EADCI | Espt |ELvDr| - | - [0000 00xxB
SCON Serial Control 98H [SMO/FE| sM1 | sM2 | REN | TB8 | RB8 | TI | RI {0000 0000B
SBUF Serial Buffer 99H xxxx xxxxB
PCON Power Control 87H [sMoD | smopo | LvDF | POF | GFI | GFo | PD | IDL {0011 0000B
IE Interrupt Enable A8H| 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| PXO0 [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 §0Wn Wake-up| oo [reawakeur] wo e e ren efroence] T Jricukofwcuko] 0000 xx00B

control register
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1. BITOREHIZF FE8SCONFIPCON
STC12C5620AD R F . 5 ML AT A AN 27748 SR AT #8127 A7 45 SCON A 4
RIEPRRFIR D) B8 25 A7 245 PCON,
FRAT ¥ 25 A7 88 SCON A T 5 H AT 45 10 AR 77 AR S szl ohg . g X F
SCON : HAT#EHIZF 748 (A {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 A7 4% H [FISMODO/PCON.6A A1, 1247 FF WU A I o 2448 0 2] — A~
TR LA, GBI UARTE A B B %A B ST TAFER .
M PCONZ A7 25 1 ISMODO/PCON.657 A0, %A1 FISM1— ka4 & 53 473815 1) TAE
R, WFERATR.
HASMO. SMI14% A ZH A e B 47 LI LAE 5 =X

SMO | SM1 | LEA=|  DhREWLA PR

0 0 J100 Efﬁt%%i% HUART _MOx6 = O, P2 ESYSclk/12,
) } T § UART _MOx6 = 11}, BRFHESYSclk /2

N 8 UART, SMOD (P2 R BR T S L 32
0 1 1 e (25VOP/32 )X (GE I 2% 1A H )
1 0 2 9fIUART |(2°V°"/ 64) x SYSclk & 4 TAEN &%

) 9f7UART, SMOD g e )
1 1 3 e (2%VMOP/32 )x(GE I 2% 111038 %)

HT1x12 = 0, EHF 1% H 2 = SYSclk/12/( 256 - T H1);
HT1x12 = 10, SERER 1% 2 = SYSclk / (256 - T H1)

SM2: RV A28 A3 HLIEAE AL
7677 2807 A3, anRSM247 A1 HRENAL AT, I LAL T b il i IR & . b
AT DU RIS R i 55907 (BIRBS) SR i bk il 7 RB8=1, Ui W iZ i bk, bk
S DLk NSBUF,  FAERTNL, a3k 1 78 A W7 Al 25 2 7 A b A7 Bl 5 b #7RB8=0,
P Z WA bk it, N s HARFFRI=0. £ 5 287 3,  aniRSM247 40 HRENAZ
N1, BRI HLAL T bk i i e g 22 IR AS . AN TSI BN IRBS N0Ek 1, 35 Al {5 Uk 51 1)
= EE NSBUF, H{$iRI=1, IS RBSIE & RS I8 A7 .
J7 AT R0 AEZHUESE T, TEIX R U8, ZEEESM2 o0,

REN: FVF/ZEE AT HIA . ikt BAIREN, EIREN=1JN f0¥F R ATHCIRGS, Wl E3)
FATHNESRXD, JFREIUE R . AR AIREN, BJREN=0, WIZE-E204.

TB8: e 283, CNBERIEMIEN A, %HE R B BEE0. B, THIER
P (PR 5657 5% 22 MLIE A Hh e o Hbchk ot/ £ H i ik b 267« 7277 =R0FI 5 301, iz AN .

RB8: 7E7 287553, RBIEIMEEINIEHE, 1E A AR50 A sk it/ £ mot i b 2407
75 RO A HRBE(E SM2=0). 5 3171 A HIRB8(E SM2=0, RB8 & FZ i 2| 145 1-67) o
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TL:  RIEFWE R P BbRELL. 77300, HEATRIAMAR FHSAL L A, e E 3 E
fir, BITI=1, [m ENLER AP, w0 e TI U RS %, BITI=0. fEJLAR 75 20
o RS IR IT A6 A IE I N BRREAF B, RITI=1, i N b W Je T T AU A %

RL:  BChWrg ks &AL . E77300, AT RCE 55 801 45 A il o SRR 1 H 2 B A RI=1,
) B LG SR A W, R WS RTL U SARE R, BIRI=0. 76 H AL 7 =0, s AT
FI4% 1l A7 fy v ) INF 2] py N BB AR AR B A, BIRI=1, [H]CPUJ i HI3d ,  mi 87 v 7 J5 R 4
RS S .
SCONMI T A ALl iE I BHLE A E 5 EA A% “0” . SCONRFITHAEN98H, Al {7
HE, B AT HBHEN98H~~9FH, T] FH# A eI AL B
HFATIBE R BER: G WURIETER, WEEEE S EALTL, BITI=1, 53R Wb B
M — WS BN, N ERAEA: E s B AIRL, EIRI=1, iESRAWTALEE. BT TIAMIRIDL “ B2
W7 RAMFENIERSW, BTN R TR SR AN ATE R TUL & RO KK b, 207
HH T IR S5 2 7 R B TURIRUEEAT A0, SR 43 AL EE . BRIk, A HR Wi sRobs 2607 2 /S B
HEZNER, OB EAEO, 75K B I — IR SR 2 R B R

FEL Y] 27 A7 25 PCONH [(ISMOD/PCON. 7HF W B 201, 72, J7 203 R 2 5 n
i,
FEL VB 1] 2717 25 PCONKE U R -
PCON : HJRIEHIZFAras (ANl T-4b)
SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 | BO
PCON 87H | name | SMOD | SMODO | LVDF | POF | GF1 | GF0O | PD | IDL
SMOD: WAFZE A . Y B EAISMOD, EISMOD=1, NWAEEATIEE TR 20 30K
FER A SMOD=0, & TAET AR s . AL SMOD=0.
SMODO: MA@t G 2z sl iz . 24SMODO0=1, SCONZi1% %8 1 [FISMO/FEAL ] T-FE (i 15
) ThiE; 24SMOD0=0, SCONZF AT #% 4 ISMO/FELZ FH T SMOZhfE, FISM1—iZfg
ERATHARTAEF . EAIRSMOD0=0
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2. RITOIEE HZF F23SBUF

STC12C5620AD R H1| 5 Jy HLI ER AT 1 22 ph 25 A7 4% (SBUF) [k /£ 99H,  SEFR 224 2% it
e, HSBUFM#AE 5¢ AR RIE BRI INEL, SLSBUFRIHERAE 3845 Ol B 5E . AN ERAE
R IR R ZF A, IR RS54, MR R4

FATIBIE N B BURE A AR . EPTA IS AT 7 U, #E 5 ASBUFfS 5 (MOV  SBUF, A)
RIS, JEEAERAAR R RIOR AL AT A2 4%, T8O Bt 7777, MR AR 3 A7 4%
Bz MRAEAFR T Bz “17 BTBSHIE R A AL A 4745 600, FFHEAT KX,

AT IE I B A28 — DML B A2 o 75 )5 RO B I 7 K 87,  Hodh 7y 200y
Ofr. M—mifRUsEsE, RN ZF A7 A% A 7T 2N BB AT B SR v #s SBUFHY, LS5 947 36 N
SCONBF A7 2% FHIFRBSA o A1 5 H1 T SM2sk 75 & 425 B 1 Bl T 25k, RBSFISBUF HH P 8 ANAS .

HI TS E A A i N AL 2 A7 2 FISBUF 22 4, AT BE A — Mt B i e K B e A%
WAL AR ASBUFJA, FIAZEUFRHEMCT —Wif5 2, NN iU 4 AT MSBUFZE i 4
K BARIBGE, 75 WG — WK 22k . SBUFLAFAT 77 Uik AE N 8 i 28

3. N F FERRAUXR
A B A A7 2R AUXR IR 30 B A0 & LA R -
AUXR : FBhZifras ORAr 53-41k)
SFR name Address bit B7 B6 B5 B4 B3 B2 Bl BO
AUXR 8EH name | TOx12 | TIx12 | UART _MOx6 | EADCI | ESPI | ELVDI
TOx12: e 2F0H & % B AL
0, EMBF0ZES80513HEE, 12504,
1, SERZRORHEE EAES8051 HI126%, A4
Tix12: ER 28 1R & &AL
0, EN21RZAESES051HEE, 12904,
1, SER 2R S LS80 1265, ANar4i
I SLUART ER [ FH 5 I 28 LSO R R AR 28, TIx 1207 Wi i) AR HIUART 5 T2 12TIR 21T T .
UART_MOx6: H AT AR O 3845 ol FE 15 B AL
0, UARTH DRI ROZESI2THISOS 1, 12474;
1, UARTH: MR R0 B3 B AL Gt 12T 805 L HI66%, 29353
AT A AUXRA () A A7 72 S5 Wi o, EREAEN4H.

4. \HLHbLEEF E 728 SADENFISADDR

NT FEZHLIE(E, STC12C5620AD R 5 8 5 ALK E T WAL HE % i1 25 47 23 SADENFI
SADDR. JL AP SADENE ML HE AR %5 47 2 (Muhik ABOH, & A74H N00H) , SADDRAZ MALHHE 7 47
% (Mol yA9H, EALEAO00H) .
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5. B1TOPETREER BRI F FIRWAKE_CLKO
WAKE_CLKO :Clock output and Power-down Wakeup Control register (A~ 1] {37 5-31t:)
SFR Name |Address| bit B7 B6 B5 B4 B3 B2 Bl B0

WAKE CLKO| 8FH |name |PCAWAKEUP|RXD_PIN_IE|T1_PIN_IE|TO_PIN_IE - - T1CLKO|TOCLKO

B7 - PCAWAKEUP: fEfHAENT, 25 RFPCA ETHE/ T B Wik powerdown .
0: ZEIEPCA EFHE/ T BV AR Wik B powerdown ;
1: FUVFPCA BT/ T B i B powerdown o

B6 - RXD PIN IE: T, RVFP3.0ORXD) FAHTERI, tHAEHRXDMFEpowerdown.
0: Z51EP3.0(RXD) NP ERI, 25 1ERXDM:fEpowerdown ;
1: foiFP3.0(RXD) FF&HYERI, U RFRXDM:fiEpowerdown o

B5 - T1_PIN_IE: BT, RVFTI/P3.SH T REEETIHEARE, AT B powerdown.
0: ZEIETI/P3SHIN VR BETIHbR &, 25 LTI B powerdown ;
1. SRVFTU/P3SN FEUs E TP bR &, R T1IM BEpowerdown .

B4 -TO PIN_IE: s, SLiFTO/P3 4N U B TOH ke &, A TORIM: i powerdown.
0: ZE1ETO/P3.4MH T P ETOH Widks &, 25 IETOMIM:EEpowerdown ;
1: VFTO/P3.AJT BEVE ETOH Wibs &, t R VFTOIME B powerdown .

Bl - TICLKO: 725 fe ¥ P1.1/ADC I & 4 5E I 85 T1 I £ HH CLKOUT1
1: SRVPRPLEIEC B B 28 TR 24 HCLKOUTL, it e 28 T1 H e T
PEFERE2 (847 Bh EE 2545 20) , CLKOUT L Hi I A 4513 = T 13 H % /2
WRC/T=0, EHTEE/TFHET LR NI R G a5, )
TITAEAEI TR N B4 A% = SYSclk / (256 - TH1) /2
T1TARLE12THL A (1% Hi49i% = SYSclk / 12/ (256 - TH1) /2
WRC/T=1, EN 38/ EEST U MBIk SN (P3.5/T 1)t 5,
B PSR ZE = (T1 Pin CLK) /(256 - TH1)/2
0: AFAYFHPLIBIAC B M 5E N 28T 1444 H CLKOUTI
B0 - TOCLKO: f& 15 fu 7K P1.0/ADCOMIAC B 4 7€ I 25 TO i £ HH CLKOUTO
1: FVFEPLOMIEC & N e i 2 TO R B Bhéi H CLKOUTO, B %€ B 28 T0 A e T4
R (867 A 3 E M) , CLKOUTOH H I8P 42 = TOwE I /2
WRC/T=0, ERT2%/THEILTO % N3 RGm Bt %,
TOTAEAELT HEUET % A2 = SYSclk / (256 - THO ) / 2
TOLAELE 12T AU 1) i 451% = SYSclk / 12/ (256 - THO) / 2
IRC/T=1, EI 8/ TO R AN Ik pf o\ (P3.4/TO) T 5L, U
iy IR AR = (TO Pin CLK) / (256-THO) /2
0: AFCVFHP1.OJIAL & e i 25 TO R B 44 i CLKOUTO
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6. SEITOPEHEHXAEFFREIE, [PAIIPH

AT DR T RV ALES AL T VR AR AR AR LE, T R VR S AR AR A S
IE: Hi oirarfras ([ Hr5-4b)
SFR name | Address bit B7 B6 B5 B4 | B3 B2 Bl BO

IE ASH name | EA |EPCA_LVD |EADC SPI| ES |ET1| EX1 ETO EXO0

EA : CPUM AT W o ir=ilhr, EA=1, CPUJFEUFR, EA=0, CPUBERAA I W i
EAFIEF & Af p W o T 2 e da i) . RIS A Wi i 20 2 EASE ) HLVROE 52 4% A il B
T HR BT o V4 A 48 i

ES: #47 W o ¥rin, ES=1, SCVFHRATHIPlr, ES=0, ZEIEeRiT Lk,

IPH : R IESe R da il g A7 dt i (SR A2 3-4ik)

SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
IPH B7H name - | PPCA_LVDH |PADC _SPIH | PSH | PT1H | PX1H | PTOH | PX0H
IP: FRWAR S gl B A7 as ik (T4 3-4k)
SFR name Address bit B7 B6 B5 B4 B3 B2 Bl BO
1P B8&8H name PPCA LVD | PADC | PS PT1 | PX1 | PTO | PXO0

PSH, PS: H47 LI de A= hr
*4PSH=0 HPS=0M}, H 47 W A IARAL e b (P46 420)
2PSH=0 HPS=1#, 47 LWy BRI b i (PL2e 4 1)
2 PSH=1 HPS=0/}, =47 H iR Wi A% e Je 2eoh i (L2 262)
PSH=1 HPS=1}, H 47 A st Ja g b b (P 2a443)
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8.2 HITOLERRN

STC12C5620AD & 51 H Fr AL B ATl A5 B D 4R TAERLR, wIE T R AF gm0 SCONH )
SMO. SMIW B TSR Haml, SRR3R L EE, BN KIEMEI 75/
HAAH IR TME IR ERR0H,  ERAT D E NI B R A A7 2 .

8.2.1 RITOTIERRN0: REHIFFR

ERRORES, SBATRGERE O TAEERDBA T AN, 8T OB ERE R E
FTUART _MOx6/AUXR.5 = OfF, i RE [l 2 NSYSclk/12. 24 54T MR 0 fy i {5 18 B 8 B AL
UART MOx6/AUXR.5 = 15, HygHEZE % ASYSclk/2. 47 D ¥E HRxD/P3.0%w4 AN, [F#
¥4kt (SHIFTCLOCK) HHTxD/P3. 14, Kik. Hi2sfrHuE, 1RAi 7%,

BEROM A IR TR : G ENPATH IR S N RIE G M 3 SBUFIR AN B8 Kix, H#AT HA]
W 847 H 4 LLSY Sclk/1288S Y Sclk/2( FHHUART MOx6/AUXR. ST 5 /& 1253 A A2 253 40) 1 4
# MRxDE i (ML B ), KI5 h ks ETIE 17, TxDE %t 725 58 A7 ik
(SHIFTCLOCK) . IEUNES-1 “Kik” B,

MEESHANGE, ME—ARE, RIEEHHESENDA L (FHT), o FRxDRIEHHE,
A B SOV T D% S B R AL k. — i (847) s ik e e i, S hilum g W ERAS, HA
TIRFFEHSE, 2 W RIEIRES . ERIREEIERT, LAHBRIHTIEO.

BT R BRI, EA RSP WHERFFERL, BIRI=0, B A7 5o vz i
HAIREN=11 3 g AT R0 FE . B s BGS #R J5, RxDNER AT N3, TxD A [R5 ik
Hg. ERAT AR R NS Y Sclk/1288S Y Sclk/2 (HIUART MOx6/AUXR.5Hf 5E A& 1253 i &
25080 o FB AN EI8-1r U B

MRS B — WU (867) f5, IG5 EAL, PR ERIPEEL”, SR BHIERE. 4
BRI, D AUE I A RTIEO

TAEFHER0m, ZH02 HLE SR H A SM2, AR TBSALMRBAL . H T 4 % [
JE NSYSclk/128SYSclk/2, JoiisE I e e fit, B8 i B LI I B VR D [F B RS A7 ik ot

FAT 1 TARR R0 ) s = 8- 1 o

7 i B R e] L, R TXORTRXCAZ il 57 23 il AR v Wi SR AS 5 R BALTI= 18RI =1, £ “BY
I “IEEMERAFWT, BTN R S A A H R TOEA LRI K B, A5 0
T SR bR AL TIERI
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INTERNAL BUS

WRITE
S;OF RxD
U - OUTPUT FUNCTION
’7
P START SHIFT
SYSclk/12
0 TX CONTROL
»{TXCLOCK  TI SEND
1
1 SERIAL
SySelk2 — PORT .
INTERRUPT X
: »|RX CLOCK RI OUTPUT FUNCTION
AUXR.5(UART_MOx6) > RECEIVE
RX CONTROL
REN SHIFT
ﬁ:D_>START 11111110
M . INPUT FUNCTION
LOAD
SBUF
READ
SBUF
INTERNAL BUS
[ WRITE TO SBUF
SEND |_
SHEL |_| |_| |_| |_| |_| |_| |_| |_I— TRANSMIT

RXD(DATA OUT) \_DO

TXD(SHIFT CLOCK)| | | | | | | I | I

TI

WRITE TO SCON(CLEAR RI)

RT |

RECEIVE

[

|—| RECEIVE

SHIFT I M I I M
DO

D4
LI

RXD(DATA IN) [1 [ 23

TXD(SHIFT CLOCK)| | | | | | | | [ |

KI8-1 AT L AR 0TS eSS P B
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8.2.2 BITOIL{EHE51: 8{LUART, F4FRAITT

YE A% ESCONISMO. SM1A “017 B, AT HNPIE TAE. A8 UART
e, —WiEEN106L: AR ARAL, 847 Bl A (IRALAE ) AR b . P e ml A, Bmp
WIEFH BT E . TXD/P3.IAKRIEER, RxD/P3.OAERCHZERE R, BT e T2
IRIEHAT

FI8-2 4 HE AT 1R 3 1 T e 25 4 7 i T B AL/ A i ) ) [

B RIE SRR AT I AR AR, B th 8 AT Rk im TxDfi o 4 EHLPAT — 5%
5 “SBUF “HIE4MBshBTHEENRIE, 5 “SBUF” 5510 “17 BANRIERI FHF5
HISEONL, FRIEATXIE S BICH G R IE . RIE AL B E R & B 167 M T s [F 20

FEAL 25 A7 2 B B AW 4 B i Tx Do R %, EEIRM AL AmB N “0” fEfh7R. X4
B m B R s g, RRLERZEEM “17 , e ELRNEN
“07 , EAREKM, FTXEHROERE —XBL T, REM R RIEES “SEND”
KA, SER—MUE B R, HEAFWHERATI, BITI=1, [H3EHUE R A WA,

BTN R SR B A I SR VIR E A REN, BIREN=18}, B EHE DLk & 3
165 A 38 H KA B AT HUAC T RXD, 24 B RXDY I “17 — “0” [ 61 BRI 5t
FRCAS HE SR, LRI 160 s, 4 IFFHIESE AR AL B 748 . R AL1643 40
THEE i e S AL (] [F] 20

167 ATH B L6 MIRZS B LB Rr . (R FR U 10]) 38 81656 4y, FE R B [a] (1) 7
8+ QIRZS A 2% % Rx Dy I #HAT KA, Frisflii AR R R ES “=H =" fE, EI3
R R /D2UGHFEIME, CAMVHBR TP, Ml dEtk. fERanir, WSk EAR R
“07 (RESP) , WA R, B ERcER, JFEFRENT17—"0" Bk el ®
FIERAM AR, M ERMARAL TS, HBRECARN KRG

PRSI B N FIFE AL Z A7 a A RN, EENIIFFHIAN A AR H, Ml e fr” 07 #5 2)
FENL 25 A7 23 B A ), ERXIEHI S E B G — IR, SER— iR, 47 [R5 A2 LR
AN F A

* RI=0;

* SM2=0EFZUL B 145 1E AL A 1.

MW B A 2%, SEBLRE#NSBUF, 1% 1Ef7idk ARBS, BEARI, HIRI=1, @ FEHLE
KA, # R RE R L, MBI B R BARE R IE LK, LK E S, #IK
FE SR IRXDY 1 _E7 17 —="0" FIBkAS, 4k8: N —miflk. BUCER, EmpN WG, %
I EAFEO0, BPRI=0, @ IGHCT, SATEE TAE TR, SM2IE 707,

AT ISR 0 IO R 2R T AR IR, T AR 38 R E e I BT B 17 A
AT A R L I R R =20 32 X (G I /T B s Lk Y R)

HTIx12 =0, EHTE81H% H 2 = SYSclk/12/( 256 - TH1);

HT1x12 = 1, SBT3 LR 2R = SYSclk / (256 - TH1)
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INTERNAL BUS

Timer 1 WRITE
Overflow TO
SBUF TxD
’V ZERO DETECTOR
SMOD
=1
»{START SHIFT paTA
TX CONTROL
+16 TXCLOCK  TI SEND
SERIAL 4_C(:I
PORT
INTERRUPT
» +16
vSA]\/IPLE
1-TO-0 RX CLOCK RI ls‘gél]:) L
TRANSITION »
DETECTOR START RX CONTROL gypy
1FFH
A
> DETECTOR
el
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
I 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 Wgrperecrorsampeeives L T WAL MWL AW A0 A0 fnmn
SHIFT m e n n T n n m 70
RI

KI8-2  H3 AT MR L Th BE A A 7 T P el A3k i e 1

RXD
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8.2.3 BITOTL/EHER2: 9{IUART, F4FREE

SMO. SMIBEALNLIOR, HAT O TAETERE A2, B4T 1 AR 2 N of E i 57 00 i {5
UARTHER, H—WifE BB A ARG, SMEHRA RAAES) , I gmFRhs (55
O EHE) AN LA AE 1R o RIERS i gmFRAL (BB 20d) HSCONH (I TBSR ML, Al #fi5 B 18k
0, B AEPSWH K27 A5 R 56 A7 PAE 2 N TB8 (TBSEE AT 1 Jy £ AL AS v (- b bk Bde bk 67
SO B BRI AL) o BRCET 25 907 2 d 25 ASCONTYRBS .. TxD/P3. 14 K ik ¥ [,
RxD/P3.0 480 1, PAAs X AL AT Bl K 3%

B2 BRI :

H AT B AR 2B R =25MOP/64 X (SYSclk 2 Gt T B i %)

R R A AT XS PCON I SMODA AT X B, 24SMOD=1K, 1%4%1/32 (SYSclk)
: 24SMOD=0H, #%+%1/64 (SYSclk) , HMFRSMODABAFFANMENI . AT L, B2 s 5k
A bR ER .

18-3 2 H3 AT A5 AR 22 1 Ty i 4 7 738 P B R R WS s I e )

1 EI8-37r &N, BRI IAHEL, BRCRr 2R LIRS AT AR, I HTBSER a4 (i 2

17 an BB AR SN, FRINBELM LA, AR/ A& AR 1R S e A AR [
AP RN T — Wi B 5 2RI 2 T B AR
* RI=0

« SM2=08# SM2=1, FH H#ZIE 15 9% IR/ RB8=1.

2 FR SR FI I R B, AR BRI B RS A7 B A A% 1 B 25 ASBUFFIRBSH, I B AL
RI=1, [ ENUGRAFWAREE, iR R & A — DAL, 0 NI R RS A 75 A7 4% T i 5 T8
Ak, HAEAMRL, Tt BRFMH RS, Bl SCE AR R D A i 642
F8, B —hirRAEER.

ERE2, B 45 17 5 SBUF. RBSFIRITE K .

I I A AT SCONH ISM2. TB8IHI 1 B LB S N 2058, NZ B[S T 5 i,
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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 gyjrTl
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
11 STARTBIT —
STOP BIT GEN |
RX CLOCK

. n - n n n n n n 70 ™
RXD e/ 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

I8-3 A AT AR 2 T BE 45 A7 7 T A iy B3 i 1
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8.2.4 BITOTEER3: 9IUART, SE4FRATT

HSMO. SMIBAL TR, HAT I TAEEAS . AT EERE 3 AN HE 7Pl (5 UART
Wik, H—mifE Sl mk: i mhn, SA A, (IRALAESR) , 1ALl gmFEns (B 917 2L
) AR IR AL, A v g AR (3R 9fr i) HSCONH I TB8FE (i, mI ki B 1880, B
O PSWH AT /B AL 36 A7 PAE 24 N TBS (TB8EE I E S 22 WLl {5 A s ik £ di A A7, AT {E
NEHRE R ZARRIAL) o HU S5 907 B 55 ASCONIIRBS .. TxD/P3.14 K 1% M, RxD/P3.0
NFERCG T, PAAs X R A AT el i .
3R RN

HAT IS R 3 R R =2M0/32 X (G I 8/ B % 11 3 HH 39)

HT1x12 = O, &35 1H)% H 2 = SYSclk/12/( 256 - THI1);

T1x12 = 1, SERF S 1A% 2 = SYSclk / (256 - THI1)

AL, BRI —F,  FLU R R AT I A e I g e BT R R R AR AR
W BT IR R LR, RATARR.

PeI8-4 h H3 AT I AR 203 1 Th it 45 A v 5 B e FL it R 3 ) e e o

P 8-an] s, BE3AMEERIAIEL, BRRIE R tH TBSIR LA B AL 75 47 4% 2B OB A7 AN A 41,
HARThae iR AM R, Hi  RIEBIESE RN FHEAMERE.

L A BRI s — S B S A 3 R R A SR

*« RI=0

« SM2=08# SM2=1, FH H#ZIE 15 9% RB8=1.

2 FR SR R R I, AR BRI B I A A7 B A 2% 1 B 25 ASBUFFIRBSH, Jf B AL
RI=1, [AEHERSPBGE, F FIR KGNS, TR EIRE A 75 47 2% T s o
Rk, WAEAMRL, T FRFAH LS, BE SCE BT A6 R R D A i 1Bk AR
R, BICF WA R

e, B 45 17 5 SBUF. RBSFIRITE K .

TS BAEXTSCONH [FISM2 TBSI1 % & LLAGE G ML ILE, NEZVEEREE T 7 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 g5
IFFH

i i i A
BIT

INPUT SHIFT REG.
(9 BITS)

> DETECTOR | L 5 J

RxD

LOAD
SBUF

READ
SBUF

Mool MMM N 00 nm n n [nn

WRITE TO SBUF
" |SEND —
DATA TRANSMIT
SHIFT Mn M M n n M n n ﬂl—
TXD \ / D0 X DI X D2 X D3 X D4 X D5 X D6 X D7 _X_TB8) STOP BIT
1 STARTBIT
STOP BIT GEN | [
RXCLOCK =16 RESET
1 w1 N 1 N 1 N 1 N 1 |
RECEIVE XD [searrer/ 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

KI8-4  Hi 4T LIS Th RE L M s i Tl i/ hcaE i
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8.3 BITRBETRIFRINKE

STC12C5620AD FR 1 5§ B AR AT IS FIB AR 2 b e TAE B ARl 57, %) T TAERE
ORI, AR5 RS 4P Ji R SYScIkTPCONH R HE 2 e B2 SMOD A 5%, i1
A3 I A R Bk 5 SYScIkFIPCONAL A S5 4h, i 5 52 I 2% /11 H0 &% 1 5BRT A 7 9 5 2 % AE 4
WHEA K. W B/ VBBRT MO R 3 R AR B, nERRAFE PR 2,
DI Fh gl R 3 2 v AR 1

FATHEER0, HRRR S KA EIAESY Sclkf X .

24 RO A B A5 F X B ALUART MOX6/AUXR.5 = O, 4R = SYSclk/12.
LR OB M K B ATUART MOx6/AUXR.5 = 11, HH % = SYSclk/2.
— HSYSclki% F HUART MOx6/AUXR.5% B 47, & A7 I845 TAEBL 0 M I R 2 8] 2 A

HATIEAS TAERBI2, IR R 5SYSclkfi K4, i85 SMODM A XK.
HEEALKIEA: FATIE B 2P R 3=25MP/64 X (SYSclk & 4t LAE 4 4i%)
2SMOD=1/}, JH5F3H=2/64(SYSclk)=1/32(SYSclk);

SMOD=0/, JHFZE=1/64(SYSclk).

MSYSclkit & 5, WA EPCONT ISMODAL, FIEFEMFRF . BTLL, XM

FATIE SRR, R RrEe 2 n AR
BEECLL iR Ae=05M00/32 X (g I 2/ T 38 11 3 tH %)
MT1x12 =0, JERF#% 1A% H 2 = SYSclk/12/( 256 - TH1);
MTIx12 = I, @35 13 H 2 = SYSclk / (256 - TH1)
I E AT AR R B, v R IE A R R . 7R SERBR N R 2 ik R AT
BB AT NS, AR, NEBRERR R, AR T 8/ H s 1 R TR . SMOD
Mk HE, AR # ZE AT T AR 2l AT SEISMOD=05k1;

MOV  PCON, #00H ; f#SMOD=0
MOV  PCON, #80H : {#SMOD=1

SMOD R ki Y i 42 fil] B 77 s PCON it s iy — i, HAth &% 07 F) L A 350 B I AR 408 Si2 B 15 5L 7
SE o
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NIEPRPE R, CHEAE T e I s B I R . R A T S e I S/ TR L

SE I 28/ H B 1 3 0 SO I TR (RD) PO e i e/ S 1 [l 03 HE g o8, B sE
I 28/ T 0% 1 ¥ HE = I 38/ 30088 103 H U AD

STC12C5201AD R 51§ i (LA AN € I g /1HEEs,  DRE I 28/ Eds LR 450 TAE T 2,
T3 3% e I 28 A B s 1 AR 2 (ST A hE S ) VR Nk R s

WE E R 2T EE L TR ToE B TAE 7 2 (B EBIESS) , TLIRHEHAK
H T SYSclkZ 123 BE A 70 45 (T 1x 12/ AUXR. 65 1E 2 1 270 38 = AN 0450 ik e 24 T1x12/
AUXR.6=08f, HHHLTAEELI2TE R, TLIF S A K B TSYSclk& 120 B ikt 4
TIx12/AUXR.6=11F, LR B TAEEITRE, TLIFTHEG K B T-SYScIkANZS i 43 4 (14 ik i -
AW, ER AT EER R R 5 SYScIk A H 3 EBEENA K, SYSclkiiok, HEal RNk,
i R AR . I MN=FFN, JUAERG— Nk R H— 2k (R FRTE L) 5 #7N=00H,
M A bE256 NI AP A B L — T 24SYSclk=6MHz H.T1x12/AUXR.6=0F, — AN R2us,
*SYSclk=6MHzHT1x12/AUXR.6=1/f, —AK#1Z1°80.167us (PR126%) « SYSclk=12MHzH.
T1x12/AUXR.6=00F, T— 8 A 1ps, ZSYSclk=6MHzHT1x12/AUXR.6=11f, —/MiF8h#)
“H0.083us (PR126%) o SFF—RAEIL T,
24T1x12/AUXR. 6=0RF, 5E I &%/ TH 4088 Ltk i — KB i FORFIR1 . (2°—N) X 120 b= (2°—N) X 12X

SYSclk

ST IX12/AUR, 6=10, REI3%/HF AR 10 th— T R TR IR (2°—N) X L o= (2°—N) X SY;clk

T RAFERT 28T BB R kg, BR
HT1x12/AUXR. 6=0F, E I #e/i150ge 1193 H =S Y Sclk/12 X (28—N) (X/#)
T1x12/AUXR. 6=1HF, 52 B8/ E08s 103 H =S Y Sclk X (28—N) (X/F>)
K AFSYSclk N RGR BRI, NP N )5 £

T DA E B AR 1 AR T 2
¥ T1x12/AUXR. 6=0, SYSclk=6MHz, N=FFH,
SE I A% A EER L TAE T 5 Q2 M0 3 H 286 X 10%/ {12 X (256—255)} = 0.5 X 10° GR/FD) 5
. T1x12/AUXR. 6=0, SYSclk=12MHz, N=FFH,
SEI BT EER TAET 7 22005 H R = 1X100 QR 5
. T1x12/AUXR. 6=0, SYSclk=12MHz, N=00H,
SE I S/ TAET 7 22005 % = 12X 10912 X256~=3906 (IR/F))

. T1x12/AUXR. 6=1, SYSclk=6MHz, N=FFH,
SE IO BT KA L T AR T 77 502 1030 HE 26 96 X 107 (256 —255) = 6 X 10° (/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 R S e B AT B L % S Al R
R RSEN ST SRS S5 R (T1x12/AUXR. 6=0)

. RO B AR FERT 31
A RAMEIE | smop | ‘
(MHz) cr | 5| HEEEEANE

R0 MAX: 1M 12 X X X

FE2 MAX: 375K | 12 1 X X X

T3 625K | 12 1 0 2 FFH
190K | 11.059 1 0 2 FDH
9.6K 11.059 0 0 2 FDH
48K 11059 0 0 2 FAH
5K 11059 0 0 2 F4H
: 11.059 0 0 2 F8H
1.2K 11986 0 0 2 1DH
137.5 [6 0 0 2 72H
110
o |12 0 0 1 FFFBH

BB BRIV IE AL FE 7 BLan R

MOV TMOD, #20H s WEENSEATEEER . T/ERFR2

MOV THI, #X XH 3 WEER N

MOV TLI, #X XH ;

SETB TRI s JABNER BT BE

MOV PCON,  #30H ;. W ESMOD=1

MOV SCON,  #50H ; WEPRITEE U

PAT ERFEFFBOG, RTS8 Bt € I 2%/ 50a% LR34 7 20 & A A7 3845 B TAE 5 sy
RIBLE .
T Al ARy B BB R R E ., — RN, A — kiR
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8.4 HITORMINIZRF

1. Ci2F:

/* */

/* --- STC MCU International Limited */

[* - JEZRSTC 1T &5 ¥ HLER AT H T RE (8-bit/9-bit) —--mmemmemmemmmm- */

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

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

/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
L BT et G e @ T 7 ) —— */
P 5T T P B8 S  F B  F T STORI YR B —eememeee *

/* */

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

typedef unsigned char BYTE;

typedef unsigned int WORD;
#define FOSC  18432000L //System frequency
#define BAUD 9600 //UART baudrate

/*Define UART parity mode*/

#define NONE PARITY 0 //None parity
#define ODD_PARITY 1 //0dd parity
#define EVEN PARITY 2 //Even parity
#define MARK PARITY 3 //Mark parity
#define SPACE PARITY 4 //Space parity
#define PARITYBIT EVEN PARITY //Testing even parity
sbit bit9 = P2°2; //P2.2 show UART data bit9
bit busy;
void SendData(BYTE dat);
void SendString(char *s);
void main()
{
#if (PARITYBIT == NONE_PARITY)
SCON = 0x50; //8-bit variable UART
#elif (PARITYBIT == ODD_PARITY) || (PARITYBIT == EVEN_PARITY) || (PARITYBIT == MARK PARITY)
SCON = 0xda; //9-bit variable UART, parity bit initial to 1
#elif (PARITYBIT == SPACE_PARITY)
SCON = 0xd2; //9-bit variable UART, parity bit initial to 0
#endif
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H
/*

TMOD = 0x20;

THI =TL1 =-(FOSC/12/32/BAUD);
TR1 =1,

ES =1;

EA =1;

//Set Timerl as 8-bit auto reload mode
//Set auto-reload vaule

//Timerl start run

//Enable UART interrupt

//Open master interrupt switch

SendString("STC12C5620AD\r\nUart Test !\r\n");

while(1);

UART interrupt service routine

*/

void Uart_Isr() interrupt 4 using 1

{

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

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

*/

void SendData(BYTE dat)

{

while (busy);

ACC = dat;

if (P)

{

#if (PARITYBIT == ODD_PARITY)
TB8 =0;

#elif (PARITYBIT == EVEN_PARITY)
TB8 =1;

#endif

}

//Clear receive interrupt flag
//PO show UART data
//P2.2 show parity bit

//Clear transmit interrupt flag
//Clear transmit busy flag

//Wait for the completion of the previous data is sent
//Calculate the even parity bit P (PSW.0)
//Set the parity bit according to P

//Set parity bit to 0

//Set parity bit to 1
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else
{
#if (PARITYBIT == ODD_PARITY)
TB8=1;
#elif (PARITYBIT == EVEN_PARITY)
TB8=0;
#endif
}
busy = 1;
SBUF = ACC;
¥
/*
Send a string to UART

Input: s (address of string)
Output:None

*/

void SendString(char *s)
{

while (*s)

{

SendData(*s++);

H

H

//Set parity bit to 1

//Set parity bit to 0

//Send data to UART buffer

//Check the end of the string

//Send current char and increment string ptr
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2. LERIET -

/* */

/* --- STC MCU International Limited */

/* - JERSTC 1T &5 A HLA AT I THEE (8-bit/9-bit) —-mnmmmmmmmemmemm */

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

/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
L B2 o el e 3ol e (oS & TN 1 ——— */
IEF T T S Tt il g (W01 e T — *

/* */

;/*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
#if (PARITYBIT == NONE_PARITY)
MOV  SCON, #50H ;8-bit variable UART
#elif (PARITYBIT == ODD_PARITY) || (PARITYBIT == EVEN_PARITY) || (PARITYBIT == MARK PARITY)
MOV  SCON, #0DAH ;9-bit variable UART, parity bit initial to 1
#elif (PARITYBIT == SPACE_PARITY)
MOV  SCON, #0D2H ;9-bit variable UART, parity bit initial to 0

#endif

s
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MOV  TMOD, #20H ;Set Timerl as 8-bit auto reload mode
MOV A, #O0FBH ;256-18432000/12/32/9600
MOV  THI, A ;Set auto-reload vaule
MOV  TLI, A
SETB  TRI ;Timer] start run
SETB ES ;Enable UART interrupt
SETB EA ;Open master interrupt switch
MOV  DPTR, #TESTSTR ;Load string address to DPTR
LCALL SENDSTRING ;Send string
SIMP  §
TESTSTR: ;Test string
DB "STC12C5620AD Uart Test !", O0DH,0AH,0
i*
;UART?2 interrupt service routine
; */
UART ISR:
PUSH ACC
PUSH PSW
INB RI, CHECKTI ;Check RI bit
CLR RI ;Clear RI bit
MOV PO, SBUF ;PO show UART data
MOV  C, RBS
MOV P22, C ;P2.2 show parity bit
CHECKTI:
INB TIL, ISR_EXIT ;Check S2TI bit
CLR TI ;Clear S2TI bit
CLR BUSY ;Clear transmit busy flag
ISR_EXIT:
POP PSW
POP ACC
RETI
i*
;Send a byte data to UART
;Input: ACC (data to be sent)
;Output:None
; */
SENDDATA:
JB BUSY, $§ ;Wait for the completion of the previous data is sent
MOV  ACC, A ;Calculate the even parity bit P (PSW.0)
JNB P, EVENIINACC ;Set the parity bit according to P
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ODDIINACC:

#if (PARITYBIT == ODD_PARITY)
CLR TBS8

#elif (PARITYBIT == EVEN_PARITY)
SETB  TBS

#endif
SIMP  PARITYBITOK

EVENIINACC:

#if (PARITYBIT == ODD_PARITY)
SETB  TBS

#elif (PARITYBIT == EVEN_PARITY)
CLR TBS8

#endif

PARITYBITOK:
SETB  BUSY
MOV  SBUF, A
RET

/*

;Send a string to UART

;Input: DPTR (address of string)
;Output:None

; */
SENDSTRING:
CLR A
MOVC A, @A+DPTR
iz STRINGEND
INC  DPTR

LCALL SENDDATA

SIMP  SENDSTRING
STRINGEND:

RET

END

;Set parity bit to 0

;Set parity bit to 1

;Set parity bit to 1
;Set parity bit to 0
;Parity bit set completed

;Send data to UART buffer

;Get current char

;Check the end of the string
;increment string ptr

;Send current char

;Check next
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8.5 W&

STC12C5620AD Z 1) 5 F HLA Ef AT 388 45 AR 48 08 FH ] 43 M XL A5 Al 2 WL S B Fh . R T
e BB

RS0 NH RGHBER LT, FPB AT & 470 H H#AMIE (TXD—RXD, RXD—
TXD, GND—GND—#) , BIaJsZELXALE . AN THEINEFES, b @E & EFETHT,
AR FIRS—232CERS—422. RS—485FrAEHAT XALIEAS, WIS RG22 [HRH—HIEEH
A, P IEE & IR T, SR IEAE S

TxD RxD
8051 RxD TxD 8051
GND GND
1

BRI AE T, SEAS I BHE A 1 R 5B B OV @S “Hhil” . s
A LS5 B AS T “ Pl 10T s

1 007 1130 FH 24003 5 O A ki 28, 1 R 510 AIS Y Sclk=6MHz, I HL & 1% 508, Z 0L
PESCHOR . TESUHLIF GBS I, S LA RE— IS S (Fitn “06H” ) , LU ZHLE
BT LB . Z BRI s, S REBCEIR, WA E “00H” fENRZES,
TR “0SH” RomBARBICHIE, « B RAEBERE ZHNEE S “00H” Ak
TEABAE SN SRR SR N BB — R IR ML, B Z BRI S S, ERZHFAE
Pell. HRIEHHRER AT

| %m | B | Mame | s | - | HdEn | Bsses |

FAHm: UL Z KL % TR 5

AR ~Edin: ALK ZHLARE a8

ZRIRA: AF T Hn. FIEL. . BEn X (1) RS EAR BN

ZHURHEU R “ RS 37 B Bin /N SO 2 75 IE A . 2 Bk aE A, ) PR L [
COFHY{E 2, B [E & “FOH™ 52 . LA EBI R Z LR B “OFH” {58 4 85 R AT
%, SREBEE KRR, wNGkEITn, 8RR,

REFGREER, SO “Hi” ABRHEA—RE, HXEFR. 2 LRMTHLER R E
SEss, DA 13015 AR Bl 0 A 0 590 T 2 I

STC12C5620AD R 5 H Fr ML F R AT, W EERAT W, el X/ 83k,
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(1) &I HLEE A2

OF P TRFB
TEONFPURIE TR PR A

I

v
Hiht 54 DPTR, K48
R7, FZ56 25 47 4sR6 B YA

»

v
ALY {E 5 06H

L ZHLmE

RHLR LR T E
(a) WHPRWE: EHENZR/EEIERBER. TEFR2, HEEHEFE3H, SMOD=1. #

e K2400 (BL/FD)

(b) BITHEERE: RPBREHTRL, AT

(c) WERAMAI TAERFA788 R E: 3IHMSOHS LA IE M BdR B e Hhhk; 2FHEA JTAZ K
RILMBIEHAE: R6 N BINAFF4S .
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FHALAIE TR IS B
START:

MOV TMOD,

MOV THI,

MOV TL1,

MOV  SCON,

MOV PCON,

SETB  TRI1
ST-RAM:

MOV DPH,

MOV DPL,

MOV R7,

MOV R6,
TX-ACK:

MOV A,

MOV  SBUF,
WAIT1:

JBC T,

SIMP WAIT1
RX-YES:

JBC RI,

SIMP  RX-YES
NEXT1:

MOV A,

CINE A,
TX-BYT:

MOV A,

MOV  SBUF,

ADD A,

MOV R,
WAIT2:

JBC TI,

JMP WAIT2
TX-NES:

MOVX A,

MOV  SBUF,

ADD A,

MOV R,

INC DPTR

#20H
#0F3H
#0F3H
#50H
#30H

31H
30H
2FH
#00H

#06H

RX-YES

NEXTI

SBUF
#00H,

5

TX-ACK ;

BCEE NS AT B DER . TAET 2

T E I U 2

$OWIE
1% B SMOD=1
Ja Bl i i)

W B AN RAMEIR e 4
DPTRYJMH

RIE AR E %R T
RN TR A7 AEROIHO0

:}'%iﬁémPﬂqfég% “06H”

SEFERILFENIE S
AR IE SEHFWATIL

AW LIRS
RN EAE S, WA

PRI T IEA

IR T “00H” , 70 B RIFI 5

}E%ﬁﬁ%ﬁn

}%ﬁﬁﬁ%
MAMEERAMIBUK 32 5045
RIEH AR

DPTRIBEI N1
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WAIT3:
JBC TI, NEXT?2 s FWT— B E R % S
SIMP  WAIT3 3 R RIESE
NEXT2:
DINZ R7, TX-NES ;IR %A A5 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-0OFH s ) SR LRI B S S
IF-0FH:
MOV A, SBUF; ;
CINE A, #OFH, ST-RAM ; ) Flbif&4 2 &5 06, 75 0 3 k%
RET ; IRA
NI TR F B
FRUSCRE 7 B ) v L

(a) PAFREEVIGN: FRIERT;
(b) BTGV FIRIERT;
(c) HHBRE:
PMEBRAM 31H. 30H L0 A7 B ISCEHE 52 i [X 1 il
R7T— 3R E Z A7 4%
R6—— RN ZF 1745
() FHEHPLEZES: “OFH” NEWIER, “FOH” MfEiHH, “00H” A EZIC
i, “OSH” NEAEN.
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NED LS BT AR RE R

e, O |

\ 4

S EDPTRIGA
B30 25 47 2170

I (E

F06H?

N
v
i) F L[] 3% 15H

\ 4

fia) UL I3 00H

PR A E

BT RE P i
TART:
MOV TMOD,
MOV  THI,
MOV  TLI,
SETB  TRI
MOV SCON,
MOV PCON,
ST-RAM:
MOV  DPH,
MOV  DPL,
MOV  R6,

#20H
#OF3H

#0F3H

#50H

#80H

31H

30H
#00H

¢<
| et o rav |

HutEFREIDPTR AN L

A flie 52

Y
el g Al
AL IERG ?
N
] FEATL RT3 FOH

I FHBL AT 12 0FH

; }%Hﬂ”ﬁ/ﬁi&%&liﬁﬁ
s JABIER ST R

BTG, SRR

SMOD & 13/

;}&EDmRﬁﬂm
RIS EF A7 45150
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RX-ACK:

JBC

SIMP
IF-06H:

MOV

CINEA
TX-00H:

MOV

MOV
WAIT1:

JBC

SIMP
TX-05H:

MOV

MOV
WAIT2:

JBC

SIMP
HAVEIL:

LIMP
RX-BYS:

JBC

SIMP
HAVE2:

MOV

MOV

MOV
RX-NES:

JBC

SIMP
HAVE3:

MOV

MOVX

INC

ADD

MOV
DINZ

RI, IF-06H
RX-ACK
A, SBUF

#06H, TX-05H

A, #00H
SBUF, A

TI, RX-BYS
WAITI

A, #05H
SBUF, A

TI, HAVEI
WAIT2

RX-ACK

RI, HAVE2
RX-BYS

A, SBUF
R7, A

R6, A

RI, HAVE3
RX-NES

A, SBUF
@DPTR, A
DPTR

A, R6

R6, A

R7, RX-NES

s BRI 5
s SERFEOEIE S

s RIS SIEA
s TINS5 IR 75 ?

. }[ﬂEﬁmﬁ% “O0H” , [AlEpEIk

; [HAHLAIE “05H” 1Y
. RIE#ES

s PRIRFRUES, 3R [a] SEE Sy

s SRR AN 2L

3 B AN HUMIIAR T R6

: }%qwﬁmﬁ

s RCE A AN SMERAM

TR A

 FIWEHR R 7 el
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RX-SUM:

JBC RI, HAVE4

SIMP  RX-SUM ;}”%%W&&ﬁ
HAVE4:

MOV A, SBUF ;

CINE A, R6, TX-ERR ; } JWr et 75 IR
TX-RIT:

MOV A, #OFH ;

MOV  SBUF, A : }l‘j%ﬂ?yﬁi%t&fhﬁﬁﬁu
WAIT3:

JBC I, GOOD

SIMP  WAIT3 }%
TX-ERR:

MOV A, #OFOH s FRNURIE B ARG S

MOV  SBUF, A
WAIT4:

JBC TI, AGAIN s SERFRIRSE

SIMP  WAIT4
AGAIN:

LIMP  ST-RAM ;AR [EEET AR
GOOD:

RET s AR IEARIR ]

(2) A7 SOUH LS 32441

IR Z MR E, SHLEAE R 8— J7 % H A ik 7 20 PA$E i85 0% . T STC-
12C5620AD R 41 FLF ML B 473815 & LK, Ha b 240 LRt —A i e m N D sthbk, At
PLSEZBR b2 w W AN i A 45 A, B UR/ RIE 2 v 8% S SR A T, i S A T B AL IR AN S0
TERWEER P, i8N — D W g N, A IR SR 2 T E I AN R I
AR 55 F2 b AT AL B

X, FLLERBBCNE, Hr CkiED AEREW DT RGEE MBS , 207 B0
M b —2 5 AT 8 E .

TER BT OIR SRR P, 75 B =AM B AL R W B2 s 115 I8 2 IS 538 A2 B B A
B, BRIEE RIS, B NERAMI2HM T AR A B S AE 28, 33HHITCNE:
IS RIZF (75, AT HuhE7FH. 7EH. 7DHAFRENT.
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ZALERSTH B 55 R P47
R T7 30, MR R rh 2 HEE I A R SR ATIE R ARG AR Y . A PR B A A A

FRRAMIK) ¥ b th 75 78 ERE PP P e

EREFP:
ORG
AJMP
ORG
LIMP

START:
MOV
MOV
MOV
MOV
MOV
SETB
SETB
SETB
SETB
MOV

MOV
MOV

SETB
SETB

0000H
START
0023H
SERVE

TMOD,

THI,
TL1,
SCON,
PCON,
TR1
7FH
TEH
7DH

#20H
#0F3H
#0F3H
#50H
#80H

31H, #10H

30H, #00H
33H, #00H

EA
ES

» HERTMEFERGA

s Ferh Wik S5 RE e Ab

3 B SCERN AT EES e, TAE 2

; }&E?ﬁ‘z%%ﬂymooﬁ/@

s WEBITIEGE AL, IR
;% ESMOD=1

s BBl A

; WEAREAINL

HURE FRNS ) Bl A7 i T AN R AME)

; }@&ﬁﬂﬁhﬁmom
: SRINFIEITIFO

: }ﬂ:uﬁ
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Hh T 95 R«
SERVE:

CLR

CLR

PUSH

PUSH

PUSH

JB

JB

B
RXSUM:

MOV

CINE
TXRI:

MOV

MOV
WAIT1:

INB

CLR

SIMP
TXERR:

MOV

MOV
WAIT2:

INB

CLR

SIMP
RXACK:

MOV

XRL

1z
TXNACK:

MOV

MOV

EA
RI
DPH
DPL

7FH,
7EH,

7DH,

AY

A, 33H,

AY
SBUF,

TI,
TI
AGAIN

SBUF,

TI,
TI
AGAIN

SBUF,

RXACK
RXBYS
RXDATA

SBUF

#OFH

A

WAITI

#OFOH

WAIT2

SBUF
#06H

#05H
A

TXERR

s FIWTRZ
s SrEGP AL
H TEEI[]¥DLIv

5 R
s A BRERI

Hh i R bR &

BIntrey

s PRUCEIY
o FIWT A A

il il
[Py Eﬁﬁ

s HRRRIETTEE
s VR R A WriE SR AR AL
; FRLE AL

H

R

s B BRSBTS AR
; FLoE AL

HrFi{ES “06H”

M #TXREE

TR E R

;}ﬁmME%%&E%%%“ww’

; } ) B A IE MR B S 5 “FOH”

s RUCEIR ARG S, A LA S
“OSH” s
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WAIT3:
INB
CLR
SIMP
TXREE:
MOV
MOV
WAIT4:
INB
CLR
CLR
SIMP
RXBYS:
MOV
MOV
ADD
MOV
CLR
SIMP
RXDATA:
MOV
MOV
MOV
MOVX
INC
MOV

MOV
ADD

MOV
DINZ
CLR

SIMP

TI, WAIT3
TI

RETURN

A, #00H
SBUF, A

TI, WAIT4
TI

7FH

RETURN

A, SBUF
32H, A

A, 33H
33H, A
7EH

RETURN
DPH, 31H
DPL, 30H
A, SBUF
@DPTR, A
DPTR

31H, DPH
30H, DPL
A, 33H
33H, A

32H, RETURN
7DH
RETURN

SR RIE G

s BRI

s FRYCE MRS S, ik “00H”
s IR R RIS S, ik “00H”

: SRPRIETERE

s BT

s VBRI FR &

: HARE I AL

s BRI BB E AL
s AEA32HHIG

TR RN

. TERAUR O
L

BEE AP A b AR T

. TERCHE
. MR 1S FERAM
S E

;}ﬁﬁﬂm%ﬁ@

TR R NN

BN B
BRI
LTI
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AGAIN:
SETB
SETB
SETB
MOV
MOV
MOV

RETURN:
POP
POP
POP
SETB
RETI

7FH
7EH
7DH
33H,
31H,

30H,

DPL
DPH
EA

#00H
#10H

#00H

;s W briEAL
; RINAIERITIEO

; }‘VX’E%W%&?&%F X

: IRE I

. FFeblE
iR

FRFEFAE b, ORGAREFBOUL RS, FERFHLAIN, ERVCg L Ui B 1Z8 Bl

R aG L .

AESTBRRI I S RS, T LR IO 0L B2 AT 5 B . R, LA
BB, DMRER{E 0 ER AR
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8.6 LB

R Z LN ARG, TEL SHOTEIE LIE. STC12C5620AD & 415 HLA &
171845 7 27 A3 B A ZHUBE ThRE, WS A4 UEME R4t FTEDNEX T FE MR
ZHLEE RGN EEHEA .

TxD

8051 RxD /Y 1 2

\ 4 \ 4 Y
TxD RxD TxD RxD TxD RxD

8051 8051 8051

EEOy— G ENATLE AL 2R T2 PUEAE RS ENATS5E— G MHLEME, A
WL 8] B A 0 Z50E 5  C K

(1) ZHIEE R FEA JE B

ELZHBE RS, NFEETHL (K% 52 GMHL B ZIAIGERTSEEE, 4Tl
{5 AR ARE 7T . MCS-51 R % B A HLK B 4718 15 15 #1 25 A7 23 SCONH & 2 HLIE 15 i B 41
SM2. MFEFHESM2=1, HBITEETAETHFR2EARS, KiEHEE N TBSH X E UX AT K
IERE R (TBS=1) IER&EIEMT (TB8=0) , HEYCHmET T FIRBSHITIRA]: 24SM2=1,
W EIRBS=1, RN NPEIY Mk ii, H5iZMmi N 2528 NSBUFH, FFEAIRI=1, [FRICPUIERH
Wr, BEATHOREDEIYALEE; ARBS=0NEUE W, A FHER, BIKEBHEF. £SM2=0, T
T 2 Hb Bk T 2 B s e, JEEAIRI=1, [AICPUIERMT, #5iZ%MiN &% ANSBUF. #5ithJ5
H, WSl 2 HLEE .

T FEEB AN ZHEE RS, MHLEHEE A0, 1, 2, -+, n. THEBHIEEREED
T

O BEWMIHLRISM2=1, 4T REEfibhtheRaSs.

@ FHLE SR EEI b E S, KBS E N1, UURREIENZ MRk,

@ FrA M ML R oy bk b, & R R B EALRE IY ) bk S AP bk AR B
B BRGNS, WA S MAHL, TEBRSM2=0, #ERERMNENRENEEN, EE4
B e A EBOAASE, WONAES HEMNL, (E4ERESM2=1RZE, Xt G R RABFEMIA
TREER, RIS S R EHa il )y 2 A5 NSBUF, ANEAfL, RI=0, Aap=ddilfiigR, EE#HIH-
ik
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@ FHIERIETEIFI NS, B R IE—IE R REERM, HAm

TB8=0, VAR AEIEM.

® M EHLEE MNLEAS B[] 7 A PRy Hhk b, S HAb AL, Rk

B FHER MMLE S b 759 50 = ALTE FIPSofh ABLE , PR IHSM2=1, St H 5 EHURIE M EHE
WA T B R

IR R T SEIR

(2) ZHLIEE R R

BT S ATEERAE G HE 6% B S 2M KRG M T (E 1%

i3 A T B I )3 £ R ] e Fe e 2058, AN (5 IV AT, PhCESR™ % 58
B, AFEFEEEER, RN EBAME. EZPEERSGHES B HERL, HINE
HAR . X BN ZS JLARAE —BEHT .

FEEENRZHERE RS, RUBCE2556 AL, & MAHLEIHEES 3 900H~FEH.

© Y MUFFOY 2 ML <, A& AP ESM2=DIRAE, MR ERICENLRH
Hwpay,

@ FHAMMNIIBRLIFRL E: EHLE SR ISR IEIY i, B F- 0k 19 MALIEDE AL hE
BEHL, ZIAFMHEFST S EHLE R SRR ML R I G A, SRR KL 5 A
L ERENEANLIPIRZ, 5 ENHIWOIREIES, EVLRDIFUA &% Sz Icdm b, &
16 B (4 B8 — iU AR AR H R

® 21 EHRIERIMLTFN:
00H: ZE3R MALERUSCEHE B 5
01H: ZER ML IEEHE I ;

HAth: B4
@ MHLHPRES T XL 58 M-
B7 B6 B5 B4 B3 B2 Bl BO

ERR 0 0 0 0 0 TRDY RRDY

EX:  HERR=1, MWW EITEER L
#TRDY=1, MHLRIEAER L
FRRDY=1, MALEIHE R4

© Hfth: G HEE .
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(3) FRFEAS
AESE R B A B TR, RS P — TR DL R A iR
R P T R, URF T R B AE, J TER R L E A . R P
A, T RREOT ., 8 (A TR 2 1 8 2 — WAL B — S — S
® THRERR
LT R B A7 BACZE P ORAM , R ERA ML 5 1H, MBS BT TR 501
Tt HRAERHRIG L. SRR TRAMR, P R R % 7 5

B MENTERIEN, ARRAOETREFMMA G, HERTR [ ERE PR S AT .

EHIPSW « SHIFOAR 5 AL HRZS B AT &8 S 2 B K& 58 .
ZOREHUFI#S ML R, AR 5572 7 F AR 5 A7 A7 42 X 1IRO~R7

TR IERE i 5
ORG 0000H
AJIMP  MAIN
ORG 0023H
LIMP  SERVE
MAIN:
ORG 1000H
TXCALL:
MOV  TMOD,
MOV  THI,
MOV  TLI1,
MOV  PCON,
SETB  TRI
MOV  SCON,
SETB EA
CLR ES
TXADDR:
MOV  SBUF,
WAIT1:
INB TI,
CLR TI

#20H
#0F3H
#0F3H
#80H

#0D8H

#05H

WAIT1

: Fe LR
s RIEPIWT R SS RPN
s Ferh RS

s RIETRERFAN

; WEENARATEE LER . 772
s WEIRFEE 240047 /F)
: BAISMOD

s REER SRR

s HATITAS, PRI, TBS=1
s I bl AL

s ZRIEERATIELE P

s SIEWFIY ML

 SERRIE SRR
s RALKIEBTE R AR &

Rk,

Lla R
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RXADDR:
INB
CLR
MOV
CINE
CLR
CLR
MOV
MOV
INC
SETB

SERVE:
CLR
PUSH

PUSH
CLR

SETB
TXDATA:

MOV
WAIT2:

INB

CLR

INC

DINZ

SETB

CLR
RETURN:

POP

POP
RETI

RI,
TI

A,
TB8
PSW. 5
08H,
0CH,
0CH
ES

TI
PSW

RS1
RSO

SBUF,

TI,

TI

RO

R4,
PSW.5
ES

A
PSW

RXADDR

SBUF
#05H, TXADDR

#50H
50H

@RO

WAIT2

RETURN

s SR LIRS AL

s EAEP NG R bR E

s BEELAIHLIEZ I A L
 JUWEI LRSS, A EE
. HHEARTT, EAITBS=0, & K EhE
+ HAIFO=045 A7

s RIEEHEIREFEEHERO

s HEYLK R IRRA

s BRI

; FOVFHRATIEAE R b

;IR TR

3 PITIRSFET B, JE WS SRARETI
; } IR
;:}ﬁﬁiﬁ%ﬁ%Bl

3 RIBEHRYK T s

s HfERIEEEE

; EAITI=0

; HihEFRERIN

s BRSO Rk SE, HRIE]

s CRIESTEEENFO=1
s RHERAT AT

; } R EZ 7

Al
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@OMFLIZRE P

FHUSIE R RE A IE, - BT ML, 25 A P ASH Ltk B A A i [m] 5
AHUhE, WEEAH I IESS EHUE RIS, I RE T NUAE R R SRS BEIT, IR AF TR
T HNHRAMIFI60H . IT T, SR HU I B A7 TR T 6 THON E Bl ) Y BBRAMUR T, R
20- 1HALAEARE AL, FHIRABrE s i 2 bt . Bm K B 2 8t , /i 7
2FH. 2EHPM AN 711 870 47 O3 7 1 O i B4 8. #5SAHLISRICRE P ), 2

Hrad i FH20-0H

*,

#5 PSR 75 1.
ORG 0000H
AJMP  START
ORG 0023H
LIMP SERVE
ORG 0100H

START:
MOV T™MOD,
MOV THI1,
MOV TL1,
MOV PCON,
MOV SCON,
SETB TR1
SETB 200
SETB 201
SETB EA
SETB ES
ORG 1000H

SERVE:
CLR RI
PUSH A
PUSH PSW
CLR RS1
SETB RSO
JB 20 ¢ OH,
JB 20« 1H

#20H
#OF3H
#0F3H
#80H
#OFOH

ISADDR
ISBYTE

3 w/

s HeERFE

s AR DS R R 55 A PP

s EREFE: WIIGWARY, WEER
s veErt. TEFR2, K
;. BIRERR240007 /R0 1A S HIME
; EHAHSMOD
; WHEBTHA3, Rk, SM2=1
; JABER AT AR

; }ﬂq:ueﬁ

BEAREAA

s IEHERYCE R Wrbr ERI=0

: FTR
&

s FME

RZL7S A

R TR AAARIX
S e Hh kit
&

P
=
wH
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ISDATA:
MOV RO, 2EH ; HURFEENIERO
MOV A, SBUF s U
MOV  @RO, A
INC 2EH : HdEaRetinl
DINZ 2FH, RETURN s TR B e A 2
SETB 20+ OH .
SETB 20« 1H s IREbRENL
SETB  SM2 ;
SIMP  RETURN s HNWE Y, IR
ISADDR:
MOV A, SBUF FEhEREIY, 5 AL bR
CINE A, #05H, RETURN ; AR, AR
MOV  SBUF, #01H s AHPE, KEEES “01H”
WAIT:
INB TI, WAIT s SERERIRL R
CLR  TI : JHO0TI, 20«0, SM2
CLR 20+ 0H ; JE0TI, 20+ 0, SM2
CLR  SM2 ; V50TI, 20 -0, SM2
SIMP  RETURN ; FR[E
ISBYTES:
MOV A, SBUF s FECEE B ot
MOV RO, #60H ;
MOV ~ @RO, A s AR AN HIRAM
MOV  2FH, A ; 60HH T 2 2FH T
MOV  2EH, #61H : BEHH6IH T 2EH T

CLR 20+ 1H
RETURN:

POP PSW ;
POP A ; W I

RETI ; IR

;520 « 1HARE, o USRI A Eds

=~

ZHLEFETT AT BRI 2R, EE AR R A — WA AR TR and, iEs%.
Xf ¥ A ATEAS TAE T RO R 5, W I8 R AL ar 47 R 3 AT I IR AT /O M, RS
B PATIE R AN, B, SATITEINL, Bondsss. XEMA 2847,
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F9E STC12C5620AD FR 5B K HA/DEEHAS
9.1 A/DiLihaSHYLER

STC12C5620AD % 1) A/DiEH () 5 WL A/D . I 7EP1 1 (P1.7-P1.0) , 5 8% 1047 &3
A/DFEH 3%, A AR 100KHz (1073 IR /FP) o« 8B HLEM ATLA/D, FIHGRER I, it B
Kol B, USRS . FEREAEPIIN NS FRAI/O M, R AT DU ik 1 B8
% P AT AR — 8 5 EONA/DFE e, ANTFTAEAA/DME I O Al 4k A0 A .

STC12C5620AD £ 51 ¥ HLADC (A/D#E#2%) I 45#30 F BT

o

ADC_CONTR Register

|ADC7POWER| SPEED1 | SPEEDO | ADC_FLAG | ADCisTARTl CHS2 |CHSl | CHSO0 |

BN E 5 I0IE 4 /DI GE W25 47 52

FFKCHS2/CHS1/CHSO ADC_DATA and ADC_LOW?2
ADC7/P1.7 —
ADC6/P1.6 —
ADC5/P1.5 —
ADC4/P1.4 —
ADC3/P1.3
ADC2/P1.2 —
ADCI1/P1.1 —
ADCO/P1.0 —

\/

\ 4

K
AR

BRRRRE

10-bit DAC <$::;

A/DFEW 25 T A7 A U T

ADC_DATA[7:0]
[apc_Bo]apc_Bs|apc_B7]apc_Bs|apc_Bs|apc_B4]apc_B3|apc B2]

[ -] - -] -1 - ] - [Jaocei|ancso] ADC LOW2[1:0]
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STC12C5620AD R 51| #. i HIADCH £ BiE B FF 0. LhiRa . IR LI 2717 4%

0 2 B 27 {7 9% (ADC DATAFIADC LOW2) LA JZADC CONTRAA % o

10£7DAC.

STC12C5620AD &4 5 A HLHFJADCAZ IR IR LL I TIADC, B IR L T ADC Y — AN LL A 23 A1D/ A
AR R, R B, AR (MSB) JFAG, W H e — N L 5 N B D/ AR
AT I, St 2 IR E, R AT A I A SR UOE T N B RAE . B IR ELE

RN/ DR e ds AT L =, DIABIREEL Rl

M BT CAE H, @R 2 T O, R ADCO~T RIS NS 45 th i 2% . F AL
/B 2% (DAC) e 4 (PR FUL & 5 AR vk i N RS 4L f ol o L e 2 10 AT L, M P 4 SRAR A7 3
BRI, BB R R Aam g R A/DEHRE R G, SANEHE R
FIADCH; e &t 25 47 23 ADC_DATARIADC _LOW2, [HR, B ALADCES #2577 #8ADC_CONTRA A/ D%
e 25 AR EATADC FLAG, DABERR P 25 1) B H A B PR o 008 T8 119 34 98 428 1l ADCH% 1) 27 47
ZHADC_CONTRH JCHS2 ~ CHSOMff % »  ADCI1) % #5335t ADCH% il 257 4725 - [¥) SPEED 1 FISPEEDO
JE o TE{EHADCZ |, RJGZ5ADC EHE, R B AT ADCHE Hil] 25 47 2% 1 FIADC_POWERAY o

AR A P ORI LORL A5 2R, 3% T i 4 sGih 5

10-bit A/D Conversion Result:(ADC_DATA[7:0], ADC_LOW2[1:0]) = 1024 x

Vin
Vce

W4 3EADC LOW2[MIE247, H FHADC DATAZF A7 988 i 45 5, & R AT

Vin
Vce

8-bit A/D Conversion Result:(ADC_DATA[7:0]) =256 x

A, ViR BN BB B, Vee VBT HLSEPR TAE R, S AL AR AR

S H L.
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9.2 S5A/DREXSFRS

5STC12C5620AD £ 51 ¥ i HLA/D#S Al K (1) 25 4728 5 T N R s o

g ‘i o bk J2 F A5 .
7 ik Hohik MSB LSB SAE
PIMO | P1EAE U E a7 2450 | 91H 0000 0000B
PIM1 | Pl E A7 4951 | 92H 0000 0000B
ADC_CONTR| ADC Control Register C5H | abc_power |SPEED1 |SPEEDO| ADC_FLAG |ADC7$TART|CHSZ|CHSI |CHSO 0000 0000B
G 2T 7 o
ADC_DATA [VDRHERF AR, | oy 0000 0000B
- i 8457
4k L 9= 75 o
ADC LOW2 A/D%%&’D%%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 | ET1 | 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 |PT1H|PX1H |PTOH|PXO0H[x000 0000B

1. P1OEHIEL B HF FEP1IMOFIP1M1
FAENA/DAE P11 75 2K ok BN TF A U mr B A, 7EPIMO (HhE91H) « PIMI (Hbht
92H) 25 17 25 P X AH N (R AL HEAT B
P15 <P1.7, P1.6, P1.5, P1.4, P1.3, P1.2, P1.1, PL. OII>(P1Hsht: 90H)

PIMO[7:0] | PIMI[7:0] | VO X (P1.x tfA/DAER, 75564 FL v B BT IR B8 E B D
0 0 AL (258051 1O LR
FE IR 20mA |, F7 I A2300A
0 1 Hedpd O sR ERr,  WE20mA, BRI HE, REDRD
1 0 N C D, MERZVO M EVENA/DE, 1 ik
1 1 FFIRi(Open Drain), #1RZV/OFHEENA/DA, ATk
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2. ADCiZH|FFRADC_CONTR
ADC_CONTRZF A4 1A% = F
ADC_CONTR : ADCH5 1| %5 17 5%
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
XFADC CONTRZ A7 b T A, @B HMOVIRE G, AREH ‘5 f ‘s’ 5.
ADC_POWER: ADCHL 47 .
0: XHA/DHEHZR
L: FTIFA/DFE s A,

AN WA AT, BADCHIESSH], BIADC POWER =0. J2BhA/DH T — & B
INA/DHEJRCHATIT, A/DFE S5 R J5 I A A/D IR TT B IHFE, HAIA K. WIRIT T NEBA/D
AR, FRE SR, SRR TS, FE SIA/DRE

BIESA/DEY G, {EA/DFEMERZ AT, AU EAVODFPRES, AF T =k EA/D
i, HReBEN S/ BTO/ P REXAELT.

SPEED1, SPEEDQ: % 4% e 4 4% 45 o J5 42 il 31
SPEEDI | SPEEDO | A/D#% 4 Fr 75 i ]

270NN of & B4 — ¥k, CPUT{ESZR 27Tz I,
A/DEEHIIE FE £9100KHz

0 5404 ) B4 45— Ik
8104 J BA#% 4— Ik
0 1080 A 4 J&] HH 4 6 — %

1 1

ADC_FLAG: MU 3B RbR AL, A/ DR SERR, ADC_FLAG=1, ZH#KMHEO,
AVE TN/ DI 56 BT BAZ AL AR P AR rh b, 3R R R A/ DI 4
AL, HA/DEWSERUS, ADC FLAG = 1, —EBEHIFHEO.

ADC_START : B8UH e (ADC) ¥4 Ja shizthilfz, BBy “17 W, JFURH:, FHaia 5 h0
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CHS2/CHS1/CHSO0: H#l4i NifiEi%k$, CHS2/CHS1/CHSO

CHS2

CHSI1 | CHSO | Analog Channel Select (Bl N\ iEiE 1)

0

0 0 R PL O 1ENA/DEI AR H

HEPE P11 AENA/DEIANKH

EFE P12 AENA/DEIANKH

WP P13 AENA/DFINKH

i PL 4 1ENA/DRIAK

EPE P15 fENA/DEIANKH

B P16 1E A/ DA KH

—t i | = O OO

el Bl E=N K= -l B Nes)
=l K= = K= =3 K= =

WP P17 AENA/DFINKH

7 v 25 T e ) S

T 2285, Frbl, BEEADC CONTRIEHIZF A7 2% )5, B N4 25 B 1 i) 7 ] DL IEAf 52
FIADC_CONTR 272 HE, JR K% B ADC CONTRIEE #2747 2% B A AT I, B4t 4~CPU
I b A ZE RS, HAE A RS R IE AL 1 B HEADC CONTREZ il %5 77 2%

MOV ADC CONTR, #DATA
NOP
NOP
NOP
NOP
MOV A, ADC CONTR
L AN B SERT I, 7 RENS IER L BIADC_CONTREZE ) 27 17 2% I {H.
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3. A/DEEHREER 785 ADC_DATA. ADC_LOW2
FRPR DI RE 2 A7 #5ADC_DATAMIADC LOW2FE A7 88 H T IRAFA/ DI85 3, Hoag iR

Mnemonic | Add Name B7 B6 B5 B4 B3 B2 Bl

BO

A/DEEHREE R AT A7 4%, S HRSALA
2 100A/ DEEH S R 8 AL

ADC_DATA | C6h

A/DEEIREE R4, RARMA

ADC_LOW?2 | BEh X X X X X X

B, N10RLA/DE e ss Rk 24

I P SRRl et ST VAZE SO 7 N (TN W v

Vin

Vce

10-bit A/D Conversion Result:(ADC_DATA[7:0], ADC_LOW2[1:0]) = 1024 x

UUE SR RBAY A CIIvAZ P S 1/ NS w A

Vin
Vce

8-bit A/D Conversion Result:(ADC_DATA[7:0])= 256 x

A, ViR ABHE N EE R R, Vee N BT HLSERR TAERE, S AL AR RRAE

S H L.
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4. SA/DHE BRI EFR
IE: i RirdifAas (ATArSHah)
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: CPUMH Wi ithed, EA=1, CPUJFH I, EA=0, CPUJBERMATA 1) I Hid .
EARIE R 2 A o 7 VP R 2 G dzs il B i B SE 2 EARR ) G832 & R R B
LI 7 A0 A o o A28 1
EADC_SPI: A/D¥: 4 Wi FISPTH T suVFAz .
EADC_SPI=1, FiFA/D4ABirFISPTH W
EADC SPI=0, %% EA/D#E4rh Wi AISPT .

AUXR : §liBh#Ff£ds  CANalfir 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/DH: i,
EADCI =0, Z&1FA/DFIHT,

WS B SR VEA /D e o B D) 55 R LA A S i A B L

1. #EADCIE1, FuVFADCHINT, X ZADCH Wt F s il 7

2. J4EADCI SPIHE1, FuiFADCH W K SPTHT, IX/ZADCH W S SPTH I ) s iz il fir, b
AT, R T A ADC H W 1)

3. KHEAEL, TR AL RIS, AT, R TVEF= A ADCHT T A/ DA I R 45 2
i v B A5 A /DR Wi SR B B AZADC. FLAG

IPH : FRWR S g gl 5 frde s Ol 3-4k)
SFR name | Address | bit B7 B6 B5 B4 B3 B2 Bl BO
IPH B7H | name - | PPCA_LVDH | PADC SPIH | PSH | PTIH | PX1H | PTOH | PXOH

IP: R e g% h AR (RTALFHIE)
SFR name | Address bit B7 B6 B5 B4 | B3 | B2 | Bl | B0
P BSH |name | - | PPCA_LVD |PADC SPI| PS | PT1 |PX1|PTO | PX0
PADC SPIH, PADC SPI: A/D¥4r il e g3z 47 .
*4PADC_SPIH=0 HPADC_SPI=0}, A/D#4frbifISPIH K Jy i AR 2 4% b it (1R 25 4%0)
2PADC_SPIH=0 HPADC_SPI=11tf, A/D¥HfrbWrfISPIH K )y BRI Se 2 b i (PR 2% 1)
*4PADC_SPIH=1 HPADC_SPI=0If, A/D¥4fri WAl SPIH I A m i Je 4t i i (PR 4644 2)
*4PADC_SPIH=1 HPADC SPI=1I5, A/D#E45: W FISPIH B Ay f i At 2 4% v e (F254%3)

(3
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9.3 A/Dit#rEa R B 2% B

|/
P21 28 [ Vee
r23[]2 27 [Ip2.1
RST[ |3 26 [_]P2.0/PCA2/PWM2 ATOFBLE 1K
RxD/P3.0 [ 4 7} 25 [ P1.7/ADCT T—E—a—l z I{;%* i
TxD/P3.1 5 g 24 [ P1.6/ADC6
xTAL2[ |6 o'r\g 23 [ P1.5/ADCS T
XTALI |7 7 22 [ ] P1.4/ADC4 -
INTOP32[ 8 ~ 21 [ P1.3/ADC3
INTI/P33 ]9 % 20 ] P1.2/ADC2
ECyTO/P3.4[ ] 10 ) 19 ] P1.1/ADCI/CLKOUTI
PWMI/PCAUTI/P3S[_| 11 o0 18 ] P1.O/ADCO/CLKOUTO
PWM3/PCA3/P2.4[ ] 12 17 [ P3.7/PCAO/PWMO
P2s[]13 16 P27
Gnd[_| 14 15[r26

A/DEEHRZEPTI, P1.0 — P1. 73:81%
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9.4 A/DZEEFIE N A 2k i [E]

|/
P22t 28 [ Vee Vee
P23[]2 27 P21
RST[]3 26 [_]r2.0 ATpRBLE 1K 1
RxD/P3.0[ |4 2] 25 [_1P1.7/ADC7 o—iov
TxD/P3.1[_]5 % 24 [ P1.6/ADC6 e
xTAL2[ |6 ) 23 [ PL.5/ADCS 11/2 Vee
XTALI[]7 % 22 [ ] P1.4/ADC4 _L0—|| /
NTOP3 28 N 21 [JPLyADCS o—ln 2/3 Vee
INTI/P3.3[]9 % 20 ] P1.2/ADC2 10K 0
ECITO/P3 4[] 10 ) 19 [ P1.I/ADCI/CLKOUTI o—l 3/4 Vee
PWMI/PCAI/TI/P3.S [ 11 ° 18 ] P1.O/ADCO/CLKOUTO 10K e
P24 12 17 [ P3.7/PCAO/PWMO 0—|I| 5/4 Vee
P2s[]13 16 P27
Gnd[_| 14 15 ]pr26

A/DEEHRAEPI, P1.0 — P1. 73:81%

U/
2211 28 [ Vee
P32 27 [Jr2.1
RST[ 3 26 [_1r2.0
RxD/P3.0[_|4 w2 25 1 Pr1.7/ADC7
™xD/P3.1[]s % 24 [ P1.6/ADCS
xTAL2[ 6 g 23 ] P1.5/ADCS
XTALL[]7 A 22 [ P1.4/ADC4
NTOP3 2|8 ~ 21 [] PL.3/ADC3
INTI/P3.3 ]9 % 20 ] P1.2/ADC2
ECITO/P3.4[ ] 10 ) 19 ] P1.I/ADCI/CLKOUTI
PWMI/PCALTIP3.S [ 11 i 18 ] P1.0/ADCO/CLKOUTO
2412 17 [_]P3.7/PCAO/PWMO
P25 13 16 P27
Gnd[_| 14 15 1p26

1.52.0 2.02.5

= 0

0'0.5

051 1'15

LHb P T DA S B B 42 B RN 2 5 2
SEEAS I Dy RE, {E A LA e L RV AR 445 S
bt ZLHEAT IR

A LR PR P OGBS (R B /) s, RSB IR SR R B AT
VRAE 0. 25V A4k, W] LA RGEE S PR Dy R P 5% 22 Bl 2

+5V

RO
ADCx 10KQ

TR S5 36 AR P2 SREAG I 2R 2, R SR R A I B S e W]
FE, T DAY BB T A BRI L IR VR IR
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9.5 A/DFEHAEIRE)SE IR

STC12C5620AD & 41 . 5 ALK S R I 2 H N\ TAEH EVee, Frbl—MARH M ESE S
JEJR . an7805 1)t HE R AE5V, (HSZPR R A BEA24. 88V F4. 96V, H 7 LRSI
T, ATAE IR SZBRI H A A H R AR SR A B L P SR A BEPROMEL T, DA 5L,

WRAFLH P Vee NE 2, miEbftid, B EES. 3V-4. 2VZ [HER, MVecALH
TE, BT BEAESEEA/DEL I — AMEIEAME MR E NS E R, R H R TAE R R
Vee, FEHELH HAth JLESA/DFE He il 18 0 FEE o 40 AT 7E ADCHE il 18 () 56 Ll s 4h g — 1. 25V
BV, 8%, . . ) PSEES IRV, IR R TR R Vee, BT JUEKA/D
A mIE 0 R BEISARPER FERT Rl Y, Vee A ER) o
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9.6 A/DEEIRMNIRIZRF (CIEFALRmIZF
9.6.1 A/DEEHRMIIXIZRF (ADCHET )

1. CiEF:

/* */

/* --- STC MCU International Limited */

/% - W/RSTC 1T RANH T HL A/DEEHLIIRE */

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

/* -—- Fax: 86-755-82905966 */

/* -—- Tel: 86-755-82948412 */
/* —-- Web: www.STCMCU.com */
L S g e o )i N ——— */
1 LRI o B P T STCHY YR B AR <oemeeree *

/* */

#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 registerQ

sfr PIM1 = 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 //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¢ch=0; //ADC channel NO.
void main()
{
InitUart(); //Init UART, use to show ADC result
InitADC(); //Tnit ADC sfr
AUXR |=0x10; //set EADCI
IE = 0xa0; //Enable ADC interrupt and Open master interrupt switch
//Start A/D conversion
while (1);
¥
/*
ADC 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
/I SendData(ADC_LOW?2); //Show ADC low 2-bit result
if (++ch>7) ch=0; //switch to next channel
ADC_CONTR =ADC_POWER | ADC_SPEEDLL | ADC_START | ch;
b
/*
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 | ADC_START | ch;
Delay(2); //ADC power-on delay and Start A/D conversion
}
/*
Initial UART
*/
void InitUart()
{
SCON = 0x5a; //8 bit data ,no parity bit
TMOD = 0x20; //T1 as 8-bit auto reload
TH1=TL1 =-(FOSC/12/32/BAUD); //Set Uart baudrate
TR1=1; //T1 start running
b
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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;
H
/*
Software delay function
*/
void Delay(WORD n)
{
WORD x;
while (n--)
{
x = 5000;
while (x--);
H
H

//Wait for the previous data is sent
//Clear TI flag
//Send current data
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/* */
/* --- STC MCU International Limited */
¥ - JFRSTC 1T RIIH L A/DEHIIRE */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
L i s RNy ats @ Tl o7 ) S — *
M TEERE R BOCTE R EB A T STCHIBORE MAR P - - */
/* */
;/¥*Declare SFR associated with the ADC */
AUXR EQU SEH
ADC_CONTR EQU 0C5H ;ADC control register
ADC_DATA EQU 0C6H ;ADC high 8-bit result register
ADC_LOW2 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, #10H ;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, #O7TH
MOV  ADCCH, A

ORL A,

MOV  ADC CONTR, A
POP  PSW

POP  ACC

RETI

S
;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  TRI1
RET

i*

;Send one byte data to PC

;Input: ACC (UART data)

;Output:-

; */

SEND DATA:
INB TI, $
CLR TI
MOV SBUF, A
RET

i*

;Software delay function

; */

DELAY:
MOV  R2, A
CLR A
MOV RO, A
MOV  RI, A

DELAY1:
DINZ RO, DELAY1
DINZ RI1, DELAY1
DINZ R2, DELAY1
RET
END

;8 bit data ,no parity bit

;T1 as 8-bit auto reload

;Set Uart baudrate -(18432000/12/32/9600)
;Set T1 reload value

;T1 start running

;Wait for the previous data is sent
;Clear TI flag
;Send current data
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9.6.2 A/DEEIRMIXIZRF (ADCEIFF)

1. CiEF7:

/* */

/* --- STC MCU International Limited */

/% - JHRSTC 1T RFNH ML A/DFAH)RE */
/* --- Mobile: (86)13922805190 */

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

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

/* -—- Web: www.STCMCU.com */
L i s RNy ats @ Il o7 ) S — *
R Tl S LTI g g 01 e s — x/

/* */

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

#define FOSC  18432000L
#define BAUD 9600

typedef unsigned char BYTE;
typedef unsigned int WORD;

/*Declare SFR associated with the ADC */

sfr ADC_CONTR = 0xC5;
sfr ADC_DATA = 0xCé6;
sfr ADC_LOW?2 = 0xBE;
sfr P1IMO = 0x91;
sfr PIM1 = 0x92;

/*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 InitADC();

void SendData(BYTE dat);
BYTE GetADCResult(BYTE ch);
void Delay(WORD n);

void ShowResult(BYTE ch);

//ADC control register

//ADC high 8-bit result register
//ADC low 2-bit result register
//P1 mode control register0
//P1 mode control registerl
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void main()

{

InitUart(); //Init UART, use to show ADC result
InitADC(); //Init ADC sfr
while (1)
{
ShowResult(0); //Show Channel(
ShowResult(1); //Show Channell
ShowResult(2); //Show Channel2
ShowResult(3); //Show Channel3
ShowResult(4); //Show Channel4
ShowResult(5); //Show Channel5
ShowResult(6); //Show Channel6
ShowResult(7); //Show Channel7
§
§
/*
Send ADC result to UART
*/

void ShowResult(BYTE ch)

{
SendData(ch); //Show Channel NO.

SendData(GetADCResult(ch)); //Show ADC high 8-bit result

//if you want show 10-bit result, uncomment next line

// SendData(ADC_LOW?2); //Show ADC low 2-bit result
}
/*
Get ADC result
*/

BYTE GetADCResult(BYTE ch)

{
ADC_CONTR =ADC_POWER |ADC_SPEEDLL | ch | ADC_START;

_nop_(); //Must wait before inquiry
_nop_();

_nop_();

_nop_();

while ((ADC_CONTR & ADC_FLAQG)); //Wait complete flag
ADC_CONTR &=~ADC _FLAG; //Close ADC

return ADC_DATA; //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 =TLI =-(FOSC/12/32/BAUD); //Set Uart baudrate
TR1=1; //T1 start running

H

/*

Initial ADC sfr

*/

void InitADC()

{ P1=PIMO=PIM1 = 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 (!TD); //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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/* */

/* --- STC MCU International Limited */

/* - RSTC 1T RN HL A/DE T RE */

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

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

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

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

L S 2 s Ry e @ I 07 ) S — *

JEF T S TGl g 001 e T — *

/* */

;/¥*Declare SFR associated with the ADC */

ADC_CONTR EQU 0CSH ;ADC control register
ADC_DATA EQU 0C6H ;ADC high 8-bit result register
ADC_LOW2 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
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 channel?2 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
; LCALL
RET

A, ADC LOW2
SEND DATA

;Get low 2-bit ADC result
;Show result

/*

: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  TR1 ;T1 start running
RET
*
;Send one byte data to PC
;Input: ACC (UART data)
;Output:-
; */
SEND_DATA:
JNB TL$ ;Wait for the previous data is sent
CLR TI ;Clear TI flag
MOV SBUF, A ;Send current data
RET

S

;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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Z10E& STC12C5620AD &5 £ HHPCA/PWME; FH

STC12C5620AD R 71| By LR AR T 43% FT dmFE T EUAs FE 51 (PCA) BEEBR, AT H FEK 4k e i 2% 4b
BRI AT v AR K B R 1) (PWM) i

10.1 5PCA/PWME B x4k INGE S 785

STC12C5620ADZ %1 1T 8051l PCA/PWMISATIRE 27 /7 252%  PCA/PWM SFRs

‘ 7 hE K K55 .
(iRe) fihiid Hiu HAiH
B7| B6 | B5 | B4 | B3 | B2 | Bl | B0
CCON  [PCA Control Register DSH| CF | CR - - |ccr3|ccrz2| ccrt | ccro [ooxx,xx00
CMOD  [PCA Mode Register DoH [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|CAPN1|MATI|TOG!|PWM1 |ECCF1(x000,0000
CCAPM2 |PCA Module 2 Mode Register| DCH| - |ECOM2|cAPP2|cAPN2|MAT2|TOG2|PWM2 |ECCF2 |%000,0000
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 |y 0000,0000
Register Low
ccapon |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 gy 0000,0000
Register Low
ccapay |PCA Module-2 Capture - oy 0000,0000
Register High
ccap3L |PCAModule3 Capture |y 0000,0000
Register Low
ccap3y |[PCAModule-3 Capture 1 g 0000,0000
Register High
pca pwmo|PCA PWM Mode Auxiliary | )| . . : y - |EPCOH|EPCOL | xxxx,xx00
- Register 0
pca pwwi |PCA PWM Mode Auxiliary | | . . . . - |EPCIH|EPCIL |xxxx,xx00
- Register 1
pca_pwiz|PCA PWM Mode Auxiliary | gy | - - - - - |EPC2H|EPC2L | xxxx,xx00
Register 2
pca_pwwz|PCA PWM Mode Auxiliary | by | . . . . - |EPC3H|EPC3L | xxxx,xx00
- Register 3
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1. PCATERRR FF2RCMOD

PCA LA ZF A7 A i 2
CMOD : PCA L{EtEEFH4s
SFR name | Address | bit B7 B6 B5 B4 B3 B2 Bl BO
CMOD D9H name | CIDL - - - - CPS1 | CPSO | ECF

CIDL: W2 515 1EPCATHE I HIA
M CIDL=0, 78RR FPCATHEL S 4k 9 T 1%
HCIDL=1/, 2 RBER FPCATHE T 1k TAE,

CPS1. CPSO: PCATFEUkfiiEBadEHIAL. PCATHEUK AR U1 F R FTR

CPS1 | CPSO |i&EHEPCA/PWMHAT &M N
0 0 |0, RGH%EN, SYSclk/12
0 1|1, RGht4Er, SYSclk/2
2, ERTEROME K. BT e 2800 DL TAEEITHE S, Frid
. 0 AT LR B TH— AN st AT I 21 i = AR CPU LA
BiSYSclko T A 2 B #50f0% 2K, AT PASEEL AT SR A
PWMi%i
1 1 |3, ECUP3.4J% NHIZMB 47 (B KR =SYSclk/2)
ECF: PCATH#is th o Wi GEAL
MECF = Of, 2% 1527748 CCONH CFAL [ H 1B 5
MECF = 1K, WA 28CCONFCFALHH K.

2. PCAEHI|FFRECCON
PCAE | A fE 2% B X
CCON : PCA¥= il 2l 75 1785
SFR name | Address | bit B7 B6 B5 B4 B3 B2 Bl BO
CCON D8H name CF CR - - CCF3 | CCF2 | CCF1 | CCFo
CF: PCATHE# MG th bR EAL . MPCATHEEHE I, CFHAEFER . HRCMODZ A7 4%
(ECER B A7,  WICFhrE A k= bW, CRAL AT E i stk & A7, B R Al
BAEE
CR: PCATHAFEFIBATIESINL . ZALES B, FRESIPCATHEE ST &AL
WIS AESE,  HSRCHIPCATH S
CCF3: PCARH3FWibRE. 4 H HLUCEC B SR A7 A AL AL 0@ K AHE %
CCF2: PCAMEHR2H bR 4 H HLUCBC B SR A7 A AL . AL 0@ R AHE %
CCF1: PCAMEHIFWibRE . 4 HLVCEC B SR A7 A AL . %A A0 K AHE %
CCFO0: PCAREHOF bR 4 H HLUCAC B SR A7 A AL %A 0@ K AHE %
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3. PCALLE /183X 728 CCAPMn (n=0,1,2,3)
PCARSER I EL A /i $R 2 A7 2R A% U
CCAPMn : PCAfEHI (n=0, 1, 2, 3) [ LL5 /i R 25 47 52

SFR name | bit B7 B6 BS5 B4 B3 B2 B1 BO

CCAPMn | name - ECOMn | CAPPn | CAPNn | MATn | TOGn | PWMn | ECCFn

B7: fREVKERZ .

ECOMn:

CAPPn:

oV LA T RETE il o
MECOMn= 11}, fRHFLLERESTIRE.
BRI o

HMCAPPn=1I}, R FAERIR.

CAPNn: FufiskIEHI6z,

MATn:

TOGn:

PWMn:

ECCFn:

B CAPNn=1/}, ¥ TREERIR.

[UNCRETHILTAN

HMATn= 1, PCATHEUE SAHL K ELi /3 3K 2547 2% IR i VT K B AL CCONZ AT
SR BT AR EALCCFn.

LR HIAL

BTOGn= 10}, TAEEPCAE #H TR, PCATHEASKIE 5 R R b8 /3 31 5 AE
2 HE A VT BCOK A CCPn IR

(CCPO/P3.7, CCP1/P3.5, CCP2/P2.0, CCP3/P2.4)

ik B 8 A

MPWMn= 11}, RIFCCPnfEl Ak 5 15 o

(CCPO/P3.7, CCP1/P3.5, CCP2/P2.0, CCP3/P2.4)

fFRECCEn T . {8 AE 27 AE 2 CCONIY LU/ Fi $1 bR ECCEn, SR A2 bl

PCARELER [ TAFRE A B R TR 5il:

PCARLH: THERL K% 2 (CCAPMNnZF {7588, n=0,1,2,3)

- |ECOMn|CAPPn | CAPNn |MATn| TOGn |PWMn | ECCFn |Ki#k 3 fg

0

0 0 0 0 | TCubHEE

16hr A,  hoCPnf) - THiE il &

16A23 IR, HICCPnfY) R BT i &

16AL 3R,  HCCPnlf) kA fih &

L6AL R A e i) 4

1647 e i

ol el el Il el

0
0
0
1
1
0

o|l—=|o|lo|eolo|e
—|o|lo|lo|olo]|e
SHIER R Il Bl e

0
1
1
0
0
0

=3 =N Rl N =R

84 PWM

4. PCARII6HLIT i8S — {R8HLCLFNSS8CH
CLAICHM /3 5 NEOHANFOH, B A7{E%)800H, T {#FPCANIZEHE .
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5. PCAIR/LLEIE 788 — CCAPnL (RIZFY) FICCAPnH (B ZFT)
MPCARHH TSR B L, EAITH T RSB 160 FE THEUE ;s M PCABH A
2. 3, SrHINT A0, b

TPWMELR, EATHRES i S asth. e, n=0, 1.

1. BEH2AIRERS . FAMEIIN00H, EATTRE R HhE 23 51
CCAPOL — EAH. CCAPOH — FAH: FEHOMHi#E/ L 7 28
CCAPIL — EBH. CCAPIH — FBH: M1/ L& 17 2% .
CCAP2L — ECH. CCAP2H — FCH: MHR2[FH L/ Ui a7 17 2%

CCAP3L — EDH. CCAP3H — FDH: Hi3fiiise /i 2 fE 5.

6. PCARHRPWMZ 725PCA_PWMO0, PCA_PWMI1, PCA_PWM2FIPCA_PWMS3

PCAEHROIPWM 27 A7 2% 1A% i
PCA_PWMO : PCARLHROMPWM 7717 %%

SFR name Address bit B7 B6

BS5

B4

B3

B2

Bl

BO

PCA_PWMO F2H name - -

EPCOH

EPCOL

EPCOH: EPWMRILF, 5 CCAPOHZH I % .
EPCOL: AEPWMIEZ T, 5HCCAPOLA. AN EL.

PCABLHLL FIPWM ZF 4745 1A% =0l F
PCA_PWMI1 : PCABLHL FJPWMZF 74

SFR name Address bit B7 B6

BS

B4

B3

B2

Bl

BO

PCA PWMI1 F3H name - -

EPCIH

EPCIL

EPCIH: fEPWMHIL R, 5CCAPIHZA RIN % .
EPCIL: fEPWMHIEF T, HCCAPILA I EL.

PCABLERL2FIPWM %5 A7 FIA% sl F
PCA_PWM2 : PCAREHR2[PWMAT A7 7%

SFR name Address bit B7 B6

BS5

B4

B3

B2

Bl

BO

PCA PWM2 F4H name - -

EPC2H

EPC2L

EPC2H: fEPWMHILF, 5CCAP2HAH I % .
EPC2L: AEPWMIEI T, HCCAP2LAH AN HL.

PCAMEHR3IIPWM A A7 2% B A% bl
PCA_PWM3 : PCARER3FIPWM P57 2%

SFR name Address bit B7 B6

B5

B4

B3

B2

Bl

BO

PCA PWM3 F5H name - -

EPC3H

EPC3L

EPC3H: fEPWMIHIL T, 5CCAP3IHA RINI % .
EPC3L: fEPWMIEZ T, HCCAP3LAL LI EL.
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10.2 PCA/PWMAEIRHYLEFS

STC12C5620AD 22 41) 5 Fr WL A% 0 G A2 1T 22 [E 41 PCA/PWM
PCAE A — MR II16407 I 28, 4N 1607 IR/ L 52 i, T EBFx.

P3.7/CCPO/PCAO/PWMO
P3.5/CCP1/PCA1/PWMI1
1617 PCA
R/ A
P 2 P2.0/CCP2/PCA2/PWM2
P2.4/CCP3/PCA3/PWM3
PCAREHR S
FAMBIR AT g AE TARFEARMRE R . BT/ BRI B I 2% . vl B 3] 3 i ik

hETH .

STC12C5620AD & 41 : AiBR03% 42 %|P3. 7/CCPO/PCAO/PWMO
REH 13 REFP3. 5/CCP1/PCA1/PWMI
R 2% R 3IP2. 0/CCP2/PCA2/PWM2
R 3% £ RP2. 4/CCP3/PCA3/PWM3

1667 PCAE N 2%/ TH 4 72 2 ML) 22 JEIN () e, A5/ R TR

FPCAREEL
SYSclk/12 _E_
SYSclk/2 _E_ | i | I_
q CH | CL
5E N 2503 —E— 16 114 PCAH K

HM R NECI(P3.4) —@—
IDLE_I_—_D I CMOD|CIIDL| - | -T-1- [cpsi]cpso] ECF |

[cF [ cr] - T - Jccrs]ccr]ccFi] ccro |CCON

PCA SER 2% /1H5gs 4544
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A7 ASCHANCL A PN 252 IEAE B S T EU 16 A7 PCAE I 83 M . PCASE I 28 /4 ML
AL A R E, S AR TAELE: 1/12RGN8r . 1/2R G0, 8 i 25 0%E H 5RECT I ) %
It

AN (P3.4) o TEWTESTHECIR HHCMODEF R Th g 27 47 2% 71 FICPS LFICPSOAL KA /8 ( WLCMODHFBK Th
AR fr sl

CMOD4F R TN e Z5 17 23 I8 24N H5PCARE R . BT HI&Z: CIDL, FWERX T R ELE
PCA; ECF, BEAIRT, {HREPCAHFNWT, Z4PCARE T 2% 4 PCATH 0k HARECF (CCON. 7) B A7,

CCONYE K T e 27 A7 23 A0, & PCARKZ AT 58162 (CR) FIPCAERTS.45E (CF) AR & AMEEHL
Frd (CCF3/CCF2/CCF1/CCFO) . @it #f4 & A7CRAL (CCON. 6) RIZATPCA. CRAIHEIEZHFPCA
KMl HPCATHEES U i, CPAL (CCON. 7) EAL, AR CMODE 7725 FIECFAL B AL, Bhre A P i o
CRAZ Rl i@ i K . CCONBFAE RS AT 0~ 3 RPCAR/MEI IR E  (SL0X] RiAEER0, fr1%tR
FEERL, AL2XFRIMEEL2, AL3XtRIAERS) , M KAVLECE A Bk B AL X kR A R AR
L AEERR . T BRI — ANk R

PCARIER ML ER X N — MR D RE A7 28 . EAT I BEH0XT RICCAPMO, R 1% M
CCAPM1, #iHe2xf R CCAPM2, ABe3%tRiCCAPM3. HFBRINAEFFEIM S T MM ALK TrERRIE
HIAT o

MR A DURC Bk LE 86, ECCFnfsz (CCAPMn. 0, n=0, 1, 2, 3@ L{EMIMEEsE) fFkE
CCONFIR T RE 2517 28 F CCFnR 2 Sk 72 A dh b .

PWM (CCAPMn. 1) FHRAE e fik 52 A B

MPCATHEUE SR 3K/ b & A2 S B AR T ACHS , anSRTOGAL (CCAPMn. 2) By,
L) CEXnfa Hi K R AE B L

MPCATHEUE S S 3R/ L B A7 2 B AH UL EC B, SR UCECAZMATn (CCAPMn. 3) B
37, CCONEF 1753 FICCPn L ¥ 4 B 7

CAPNn (CCAPMn. 4) FICAPPn (CCAPMn.5) FR#BERIKMNFIA I . CAPNnhL{ERE T P&
WA, CAPPnALfEfE LT E 2. WRBAEEAL, WFHFBIE R, W3R ERFh
BAR Y A

i3 B ZCCAPMn 27 A7 2 HIECOMn iz (CCAPMn. 6) SRAFRE L8 3 ThAE .

FFANPCAREHLE X B7 53 AR AN 21798, CCAPnHAICCAPnL. 4 BRI IRER LL ey, BTN
RAF16A BT EE . APCAR IR FHEPWMAR R A ist, e TR kEZEwlE H 0 52 .
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10.3 PCAEHRE T/EHER
10.3.1 IHIRIEL

PCAREER TAE Tt s S R F BT R . B f —NPCABER TR PR, FH5%
CCAPMnf 4L (CAPNnFICAPPn) s A R —AL A E 1. PCARRIR T/ FHZRMEARS, XL
[ 4P ERCCPndi N (CCPO/P3. 7, CCP1/P3. 5, CCP2/P2. 0, CCP3/P2. 4) BV HEAT KFE . 24 RAE
HABAER, PCAREFHLAPCATH AR MR 5 B /735 (CHRICL) BB BB IR T AEEF
(CCAPnLFICCAPnH)

[cF [ er | = | = [cers [cer | ccri | ccro [ccon ¢utt: D8H)
| -

_____ — -
A
| ey EE

CCPn —

11
| N | |
L ccapntfccAPaL]
]
| - IECOMnI CAPPn ICAPNnI MATn | TOGn lPWMn lECCFn |CCAPMn, n=0,1,2,3
0 0 0 0 #idik: DAh, DBh, DCh, DDh

PCA Capture Mode (PCAfi A=)

TN FECCONSRIE T 8 25 77 22 P 1) 37 CCPn I CCAPMn A4S 7k Th 66 27 2 S v (ST ECCEnA 8 B A,
FEAE T, AR TR S5 FE T R T — AR AR T b, R R R bR EAL B E E

I
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10.3.2 16{A K HE TR
V67 o 5 e 2 A2 g R B S »

Write to CCAPnL

Wit oA [Fop Ter [ - [ = Jecrs]ecra]ccri [ ecro | ccon

{31k Bt el T T T T AT
0 1

[ ccapnn |ccapnL|

PCA i
(To CCFn)

o6
1 e 16-Bit comparator IILEEE ! o !

T Ir

[ar [ o |

ECOMn=0, f{iktb#
ECOMn=1, K& 4

[ - [ecomn [cappn|capnn|maTn[TOGN [pWMA{ECCEn [cCAPMA
0 0 1 0 0

PCA Software Timer Mode / PCARE L 1647 7 A4 & I} i 3 /PCA LA A5 5

it B 7 CCAPMn &7 /728 IECOMnAIMATnA., A8 PCAMIE /S e i s (EED .
PCAEET%&E’HE‘?*%ﬁ%ﬁﬁ:?ﬁ%ﬁ’]ﬁ*ﬁthﬁ, P H AR, 0 A7 CCFn (FECCONYS Bk I
Re 2778 ) MILZECCFn (fECCAPMnFFEINREZF A7 28 ) #ABEALL, K r=Ad: b .

[CH,CL]%:RS— & HIIS (8] B 301, B[] [a] BE B e T3 8 i i il o, 43k 8 A
B NSYSclk/12, AE124NmH b I WI[CH,CL]IN1 . 4[CH,CL]¥ N %45 [CCAPnH, CCAPnL]
B, CCFn=1, pF2fElrigk. WRFFIRPCARY W5, 7E Wik 55F2 7 25 [CCAPnH,
CCAPLIG I —MAHE A HE , B2 b kel 1) TR B s 1B TH 2 AR R, AT SR 1 g )
The o e B B B) P4 R B e T B B iR 08 28 LA R PC AT B8R THEUE MR B . RIS I PCA
TR T BE TR T

s, RGBT SY Sclk = 18.432MHz, &£ I £ NSY Sclk/12, 5& B[R] T Ay 5ms, 1
PCATHE#8 THEUE N :
PCAHHE#S Ml = T/ ((1/SYSclk )x12)=0.005 / (( 1/18432000)x12 ) = 7680 (10i:#1%0)

= 1EOOH (163 Hi|%5)

Wk U, PCATHI 1T 1EOOH K, & I I ] 4 72 5ms, X k2 & R4 [CCAPnH,

CCAPnL]¥E N CBK) .

317



STC12C5620AD
10.3.3 EiRABER

A CR D, 24PCATHEES B 5 4 3R 25 A7 8% OB AH VT RO, PCARER () CEXn
S R A B . LS A R, CCAPMn 2947 22 ({1 TOGn, MATnAIECOMnASE A 25 35 B 57 o

5 o | CF | CR| - | - |iCF3|CCF2|CCF]|CCFO|CCON
Write to CCAPnL Write to CCAPnH TTTTTTA T
PCA I
[EAIN=R5q
0
| CCAPnH |CCAPnL
! | (To CCFn)
fifE N N U
—>| ot
Toggle
T o] 1 D
%

ECOMn=0, {5k Lhi%
ECOMn=1, 1R LLEL

CAPPn

CAPNn

| - |ECOMn MATn | TOGn |PWMn| ECCFn | CCAPMn

0 0 1 1 0

PCA High-Speed Output Mode / PCA f=y8 4 H A =X

CCAPnL B #5E T PCARLHn 1%t kA% . 4 PCAR B & SY Sclk/28 , % k(1)
f=SYSclk / (4xCCAPnL )
HHp, SYSclk ARG B A . Ht, B LA#3R|CCAPnLIF{ECCAPnL = SYSclk / ( 4xf).
TR 2 A S B, AT DY & BNICEE, B
CCAPnL = INT (SYSclk / ( 4xf) +0.5)
oA, INTO)NHURIZ R, B8RP/ fln, R%SYSclk = 20MHz, #3RPCA RNk
M 125kHZ K 7, MICCAPL A BN Ay -
CCAPnL = INT (20000000 / ( 4x125000 ) + 0.5 ) = INT (40 + 0.5 ) = 40 = 28H
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10.3.4 BKFDIATERIN(PWM)

Jik & 1 #](PWM, Pulse Width Modulation)s & —Ff FIFE 7RIz H G2t . MAr
WIEHEA, E=MENIRS) . D/ARKIRES &6 Z N . STC12C5620AD & 41 # 5 HLHY
PCAMER AT DLE AR 7 ¥5E , HH TA/E T8 PWMIE R . PWMIE R 4580 T B R

EPCnH | CCAPnH

i

EPCnL | CCAPnL

JL iﬁmOAIT—
enable R ofis (0,CL)<(EPCnL,CCPnL) E PWMn
L as (0,CL)>=(EPCnL,CCPnL)
f @w‘[;
0 CL
CL overflow

[ - [ecomn | capen [ capnn | marn | ToGn | pwmn | ECCRn [CCAPMN, 1=0,1,2,3
1 0 0 0 0 1 0

PCA PWM mode / T i fill fik v 55 & 4 AR 2

A PCAREEH AT FAEPWMA . (BB o By SR B T PCA E IS 2% I b s

W T AT A B AL AU FIPCAE I 2%, BT e T i s AR A . S AN 4 i o =
EAE M AR ALY, 58 (O 3R B A7 2 [EPCnL, CCAPnL]f 5. 4228 CLIIME /N T [EPCnL,
CCAPnL]Ff, Hth Afk: UHFFRCLIMESE TBIKT[EPCnL, CCAPnL]R, #ith . 4CL
(B FHFFAZ 003 H i, [EPCnH, CCAPnH] 1) 225 3 B|[EPCnL, CCAPnL]H o 3X A% ik i) S8
LT IHTHPWM, EAEREPWMAR K, BHRCCAPMn A7 4% FIPWMnFIECOMn AL A 20 B A7

PCAFR i N 55 2
FPWMESHIH, FTLl:  PWMI%= Tzsq“jm B

PCA &g NJE AT LA LA R 4R ehik % —F. SYSclk/12, SYSclk/2, 5E I 2501435 41, ECU/
P3.4%i N .
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246 ESRPWME A% A38KHz, #SYSclk/2PCA/PWMIN &g N, SR HiSYSclkf{f
it 5 A 2038000=S Y Sclk/2/256, 153 F| /MBI #1452 SY Sclk=38000 x 256 x 2=19,456,000
G SRS AT AR B PW M, R I R I A0 vk Hh 2 B ECII ) 4 ANAE NPCA/PWM
iR PN
MEPCnL = 0 &, ECCAPnL = 00HI}, PWMIH & i i i
{EPCnL = 1 &, CCAPnL = OFFHI}, PWMI# & i A

BEANYO IVE NPWMALE I, % 1 HPIRAS

PWMZ i PR PWMHi L B TR AS
55 4/ XA SRR A /5 b, gt BRI HL B 1K - 10K
SRR A /R B | SRR /o bR, BN A H BRI FE P 1K - 10K
Sk PNAE PWM AL
iR VAR
PR 37t FELFELFH 10K 211K
wavon DXf——= o HIH
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10.4 APCAILhEEY RIMERPHTRYRGIFZ

FF (CREFFCHwmiz~

1. CigFF

/* */

/* --- STC MCU International Limited */

/% i STC T ZFIH ML FIPCATIAE AN T —-eneeeeee %

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

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

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

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

L & ol o e e a0 ERT 1 —— *

* BERE P B E ] 1 STCHIBER AR - e */

/* */

#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 = 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 = OxFD; //PCA module-3 capture register HIGH
sfr PCAPWMO = 0xF2;

sfr PCAPWMI1 = 0xF3;

sfr PCAPWM2 = 0xF4,

sfr PCAPWM3 = 0xF5;
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sbit PCA_LED = PI170;

void PCA_isr() interrupt 7 using 1

{
CCFO0 = 0;
PCA_LED = IPCA_LED;

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)
//lon CEXO0(P1.3) and enable PCA interrupt

//PCA timer start run
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2. CHwiEFr:

/* */
/* --- STC MCU International Limited */
M - IR STCIT RAVE AL FIPCATIREY JEAMER T ---mmmmeo- *
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
R IL E i s gL i @ T 107 ) S — *
M ABTERR P BOCEE I T STCR BB AR - */
/* */
;/*Declare SFR associated with the PCA */
EPCAI BIT IE.6
CCON EQU 0DS8H ;PCA control register
CCFO0 BIT CCON.0 ;PCA module-0 interrupt flag
CCF1 BIT CCON.1 ;PCA module-1 interrupt flag
CR BIT CCON.6 ;PCA timer run control bit
CF BIT CCON.7 ;PCA timer overflow flag
CMOD EQU 0D9H ;PCA mode register
CL EQU 0E9H ;PCA base timer LOW
CH EQU 0F9H ;PCA base timer HIGH
CCAPMO EQU O0DAH ;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 ODBH ;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 0OECH ;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
PCA LED BIT P1.0 ;PCA test LED

ORG 0000H

LIMP MAIN
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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#11H
; MOV  CCAPMO#21H
; MOV  CCAPMO#31H
SETB CR
SETB  EPCAI
SETB EA
SIMP  §
END

;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 falling edge on CEX0(P1.3)
;and enable PCA interrupt

;PCA module-0 capture by a rising edge on CEXO0(P1.3)
;and enable PCA interrupt

;PCA module-0 capture by a transition (falling/rising edge)
;on CEXO0(P1.3) and enable PCA interrupt

;PCA timer start run
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/7

10.5 FBPCAINEESS I ERT

HRBIFER (CIEFFFC4RIZEFRF)

1. CIEfF:

/* */
/* --- STC MCU International Limited */
/% - 7R STC 1T HRAHE L FHPCATIRESLIL1667 € I 2% - */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/¥ --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
g L 2a LI Y T T e L T[T ) —— *
/% VEAERE P B E AR T STCR SRR A AR I

/* */

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

#define FOSC  18432000L
#define T100Hz (FOSC/12/100)

typedef unsigned char BYTE;

typedef unsigned int WORD;
/*Declare SFR associated with the PCA */
sbit EPCAI = [E"6;

sfr CCON = 0xDg;
sbit CCFO0 = CCON"0;
sbit CCF1 = CCON"I;
sbit CR = CCON"6;
sbit CF = CCON"T7,
sfr CMOD = 0xD9;

sfr CL = 0xE9;

sfr CH = 0xF9;

sfr CCAPMO = 0xDA;
sfr CCAPOL = 0xEA;
sfr CCAPOH = OxFA;

sfr CCAPM1 = 0xDB;

sfr CCAPIL = 0xEB;

sfr CCAPIH = 0xFB;

sfr CCAPM2 = 0xDC;
sfr CCAP2L = O0xEC;

sfr CCAP2H = 0xFC;

sfr CCAPM3 = 0xDD;
sfr CCAP3L = 0xED;
sfr CCAP3H = 0xFD;

//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;
BYTE cnt;
WORD value;

void PCA_isr() interrupt 7 using 1
{
CCF0=0;
CCAPOL = value;
CCAPOH = value >> 8;
value += T100Hz;

if (ent-- == 0)
{
cnt = 100;
PCA_LED =!PCA_LED

}

}

void main()

{
CCON = 0;
CL=0;
CH = 0;
CMOD = 0x00;
value = T100Hz;
CCAPOL = value;
CCAPOH = value >> 8;
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

//nitial PCA control register
//PCA timer stop running
/IClear CF flag

/IClear all module interrupt flag
//Reset PCA base timer

//Set PCA timer clock source as Fosc/12
//Disable PCA timer overflow interrupt
//nitial PCA module-0

//PCA module-0 work in 16-bit timer mode
//land enable PCA interrupt

//PCA timer start run
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2. LERIEF-

/* */
/* --- STC MCU International Limited */
/* - 7~ STC 1T RHNHEFHL FHIPCAT)RE LI 647 5 I 4 -------- */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
P AN REBEAERR T P A BAE SC 3 R S AR, - - */
P ABTERR T R B R A T STCRY B RL R T - -- */

* ¥
T100Hz EQU 3CO0H ;(18432000/ 12 / 100)

;/*Declare SFR associated with the PCA */

;PCA module-0 capture register HIGH

;PCA module-1 capture register HIGH

;PCA module-2 capture register HIGH

;PCA module-3 capture register HIGH

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
CCAPM1 EQU 0DBH ;PCA module-1 mode register
CCAPIL EQU 0OEBH ;PCA module-1 capture register LOW
CCAPIH EQU OFBH
CCAPM2 EQU 0DCH ;PCA module-2 mode register
CCAP2L EQU 0ECH ;PCA module-2 capture register LOW
CCAP2H EQU OFCH
CCAPM3 EQU 0DDH ;PCA module-3 mode register
CCAP3L EQU OEDH ;PCA module-3 capture register LOW
CCAP3H EQU OFDH
PCA_LED BIT P1.0 ;PCA test LED
CNT EQU 20H

ORG 0000H

LIMP 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

;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%fH SR KA RGIER (CIZFFCHmIzF)

1. Ci2FF:

/* */

/* --- STC MCU International Limited */

/% - Jf7x STC 1T RAIH Bl PCATH H g KT -mmmmmmmmmmmmmeee- */

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

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

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

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

L STl et e L)1 — */

* EERE P B E AR 1 STCRIBERL AR - */

/* */

#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 = 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 = 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 = 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 += 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 CEXO0(P1.3)

//PCA timer start run
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2. CéwmtzFr:

/* */
/* --- STC MCU International Limited */
/% - Jf7x STC 1T RAIH Bl PCATH H Ry KT --mmmmmmmmmmmmeee- */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
B RS A BRAE SCE S AR, e */
P VSRR T BOCE I 1 STCRI BB AR - */
/* */
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 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 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 R
MOV  CL, A ;Reset PCA base timer
MOV  CH, A ;
MOV  CMOD, #02H ;Set PCA timer clock source as Fosc/2
;Disable PCA timer overflow interrupt
MOV  CCAPOL,#T100KHz ;P1.3 output 100KHz square wave
MOV  CCAPOH,#0 ;Initial PCA module-0
MOV  CCAPMO,#4dH ;PCA module-0 work in 16-bit timer mode
;and enable PCA interrupt, toggle the output pin CEXO0(P1.3)
SETB CR ;PCA timer start run
SETB EA
SIMP  §
END
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10.7 PCAiHPWMBIRGIIZRF (CI2EFFC4mizF)

1. CIEFF:

/* */

/* --- STC MCU International Limited */

/* 7 STC 1T RAIH A HL PCA%IHPWM */

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

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

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

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

L &2 T i P L s N — *

P VEERE P T BRI T STCHI B R AR - */

/* */

#include "reg51.h"

#include "intrins.h"

#define FOSC  18432000L

typedef unsigned char BYTE;

typedef unsigned int WORD;

/*Declare SFR associated with the PCA */

sfr CCON = 0xDg; //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 = 0OxFB; //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 = OxF3;

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;

CCAP1H = CCAPIL = Oxff:
PCAPWMI1 = 0x03;
CCAPMI = 0x42;

CR=1;

while (1);

//nitial PCA control register
//PCA timer stop running
//Clear CF flag

//Clear all module interrupt flag
//Reset PCA base timer

//Set PCA timer clock source as Fosc/2

//Disable PCA timer overflow interrupt

//PWMO port output 50% duty cycle square wave
//PCA module-0 work in 8-bit PWM mode

//land no PCA interrupt

//PWMI1 port output 0% duty cycle square wave

//PCA module-1 work in 8-bit PWM mode
//land no PCA interrupt

//PCA timer start run

334



STC12C5620AD

2. JLERIEFT-

/* */

/* --- STC MCU International Limited */

/% 7~ STC 1T &5 5 KL PCA%HPWM */

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

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

/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
S s i P e et AT 1 N —— +/
e I I S U 1 i VWG g — *

/* */

;/*Declare SFR associated with the PCA */

CCON EQU 0D8H ;PCA control register
CCFO0 BIT CCON.0 ;PCA module-0 interrupt flag
CCF1 BIT CCON.1 ;PCA module-1 interrupt flag
CR BIT CCON.6 ;PCA timer run control bit
CF BIT CCON.7 ;PCA timer overflow flag
CMOD EQU 0D9H ;PCA mode register
CL EQU 0E9H ;PCA base timer LOW
CH EQU 0F9H ;PCA base timer HIGH
CCAPMO EQU O0DAH ;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 ODBH ;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 0OECH ;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 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

s

;PWMO port output 50% duty cycle square wave

;PCA module-0 work in 8-bit PWM mode and no PCA interrupt

;PWMI1 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 7 FHPWMSLIID/AThBERY L 8Y & F 2% BX [E]

-/
p22[]1 32[—_]VvDpD
r23[]2 31[JP2.1
RST[ 13 30[—1P2.0
RxD/P3.0 4 291 P1.7/ADC7
TxD/P3.1 15 28] P1.6/ADC6
Po.o0[_]6 27[_] PL.5/ADCS
XTAL2 7 8 26[—_1P0.3
XTALI ]38 I 25[] P1.4/ADC4
wToP32 ]9 3 24 ] P1.3/ADC3
Po.1[J10 23[_]P0.2
INT1/P3.3 []11 22 P1.2/ADC2/LVD
ECITO/P3.4 12 21 ] P1.I/ADCI/CLKOUTI
PWMU/T1/P3.5 13 20 ] P1.O/ADCO/CLKOUTO
p24a[Ju4 191 P3.7/PWMO
P2s[]15 18_]P2.7
vss 16 17[_1P26

10K
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EIE [ HITINEREDO (SPIHEEO)

STC12C5620AD R A LG & 7 — M B AT @EE D —— SPHZM . SPLE—HM4
ML ol FB G S, AMAEEsE. ERAMMER. 7R SR EIA3
Mbps i (TAESE A 12MHz I, @1 CPUF 4K F20MHz336MHz, AT 5 5y, MR if
FETCIEARR, SYSclk/8LANHLT) , i FLA 1& 4 58 lihr A S Mo bR E RS o

11.1 5SPIThgEIRRE < FF RN EE S Fs

STC12C5620AD £ 41 1T 8051y HLSPILNREM LA IR TN RE R /7 4%  SPI Management SFRs

= for bk R HAF S ‘

iR ik Hhihk HAhfE
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. SPIIEHl| & F&8SPCTL
SPIE il 75 A7 2% 1A% L T
SPCTL : SPU= il %5 /7%
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 ZmEF 47 .
SSIG=1, MSTR ({74) Hffi5E 2814 FEHLIE R ML
SSIG=0, SSHIF T2 214 A FE AL ML SSIEITT/E J91/0 1148 F (WL SPIE ML $£3%)

SPEN: SPH#HEST .
SPEN=1, SPIffifk;
SPEN=0, SPI#Z%1l:, A4 SPI5|EEE RO I# .

DORD: % 52 SPIE i A& 1% F 2B FAL IR -
DORD=1, #i7ILSB (FRALA7) e Ki%k;
DORD=0, ¥ MIMSB (& &%) o K i% o
MSTR: F/MEEIEFEAL (WSPIEMIEFER) -
CPOL: SPINF&h#z 1 .
CPOL=1, SPICLKZ NI A HF. SPICLK RTINS T IR E sy B
CPOL=0, SPICLKZ N MK, SPICLK M ATH & us g b FHE S W N T B .
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CPHA: SPINJ &R AHALIEFE .
CPHA=1, H¥EESPICLK TS #hiv Ik, FHEAE fa B Ret.
CPHA=0, ¥{#E7ESSHE (SSIG=00) M #UKz}, FESPICLKHIJG I HHIFHEAE, FHE
B BHVR B REE . (3. SSIG = LI (I3 /E A 2 SO

SPR1. SPRO: SPIR} & Rk FixhIfr. SPIR & EEun R,

SPII 22 () 1k 4%
SPR1 | SPRO IHf( SCLK )
0 0 CPU_CLK/4
0 1 CPU_CLK/16
1 0 CPU_CLK/64
1 1 CPU_CLK/128

Hrf, CPU CLK&ZCPUR 4.

2. SPLRZS & 785 SPSTAT
SPURAS A A7 2% B 2
SPSTAT: SPLIRAZ 1788
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
SPCTL CDH name | SPIF | WCOL

SPIF: SPIf&4i 56 Mibs & o
YRR AT S T, SPIFE A . SRR, anSRSPIH Wik +1 7 (RVESPI (IE2.1) 1
EA(IE.7) #B A7), MF=A . 24SPIAT LR B SSIG=0/F, 41 5SS M A\ -4 I 5h
NKHSE, SPIFtNG B A7, £n “BEE” o SPIFbrE@E T H RS N 171EZ,
WCOL: SPI'5 o br .
FEEGHR AL 4 (00 A2 T A SR SPT Ui a7 47 45 SPDATHAT 5 #:4F, WCOL¥ B A .
WCOLbr & A HEN1TEE.

3. SPIHEF 73 SPDAT
SPIEE A A7 & HUA a0 T
SPDAT: SPIU#i 77 174
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
SPDAT CFH name

SPDAT.7 - SPDAT.0: &4 i £ £7Bit7~Bit0
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11.2 SPIEORYZEH
STC12C5620AD £ 51 8. A AL AISPIT e T HE B U B s

»{ S
N MISO
CPU I P1.6
M
< SHLFE AL A7 A7 3% s | MosI
i S K 4 4 HH o
pag ik B R X Pkl
4,16,64,128 B SPICLK
A A A P17
N clock
e SPL 8 (EHD S s
i S s 2 >\ —SS
Z| 2 Y W Pl.4
=l &
-A A
\AR MSTR 2 z
SPI 5l <« SPEN z
= - zl 2l ¢l =| 2| =
A\ \ ol N
. > SPLEHIAfEE
|SPI WA |
SPI ok
rh bR SR HI
4
SPI jRE 7 HE A

SPIFIRZ o7& — NBALFENL B AT s A AP SR p 2%, B vl LAE] I A0 N iie . FESP T 1
fERIERE T, RIE BB A A e B 2 b g

TR, ERIE I, XA S BISPDATH A7 g h . BT SSE
GAREDLT ERAAEMBRERT, LAHESSTE T NA RO S &N BE S 5, T
AT R . TEMETR, R A RS, SSIE S NE S, XA FAT LR
WeRE B SRR U TR R, SPTHE IV &I T — N8l .
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11.3 SPHZOMEIERE
SPIE 14544 1: SCLK/P1.7, MOSI/P1.5, MISO/P1.641SS/P1.4 ,

MOSI ( Master Out Slave In, FHMN): E&H 5 HAMNEERRIN, HTEH42
MBSAEI B AT B A . ARIESPIIYE, 2 MMM —RMOSIE T2k, E$hid S w2
W, FHUKBAREMOS TR 526 1, MHLTE %0 SR SRELZE 0 -

MISO ( Master In Slave Out, FAMH): AR IF A0 84 r0%A, T SEBLN A1
B F BB SPIHEH, —AENEEZ MM, Kk, EHLHMISOE S L aE
BRIZAMNLLE, BiE B, 2 PMHIEE RMISOE 54, SN S —PIVLERER, HAd A
HURLKS FEMISO 5] JHBR 50 B e BEARAS

SCLK ( SPI Clock, H{THM{E"5): AT &5 52 8RS B A5, T
)35 3 A8 PE A28 2 TR ZEMOS TRIMI SOZE I (¥ B A7 £t A . 4 3= 2844 I sh— Ik B A& dan it
3017 42 84N SCLK I & i B2 5 28 ML . 7ESCLKFI AN RS &b ( b FFUS BT FEIY) 55 H — i %k
Wio BTCL, —REHE AT DAL — A1 B0

SCLK. MOSIFIMISOI & Al AN 85 5 %2 SPI#S M e 4 — it . Bl it MOSI i AL %
FIMHL, EIEMISOMMHUELIE R ML SCLKAE 54 ER N il , EMER NEA. W
HSPIRGi# 251, EISPEN(SPCTL.6)=0 (ZAi{H), XU AR AT fE NI/O Il

SS( Slave Select, MALIEFRAS 5): XE—MRNGE T, T8 ERERL T MR
SPIfith, THRMMERT, SSHMEHEARR. EEHRT, SPIED A A 1H,
RAETE T MR B, B FSSAR LT M. B Tl % LA SS 4 B I 10K QI
B R B . AN AHLEISSEEFHUAIT/0E,  H LI P B, DAE 3 HLE AL
FEMER T, AT RIEEREU, SSIESUHAE . FILIE—REEEL RIT 06 2 /T L 404 SS
Ko SPTEALA] LME F T/0 e B ANSPTAMEVE N 4RI ML, ZESLRRC B, SPIE
HUAE FHT/O e 56— AN SPIAS A 9 24 11 (11 AL o

SPIA 2% 438 1 JL SSIEIAf 8 & 75 Bk .t SR /2 R 462 —,  SSHI: 2% -

s IHESPIZRSi #2511, BISPEN(SPCTL.6)= 0 (S fifl)

« RSPIECE NENL, BIMSTR(SPCTL.4)=1, 3+ HP1.4%E N (GHIIP1IMO0.4RIPIMI1.4)

o WSS 20, HISSIG(SPCTL.7)= 1, %M EHFrUOrshbs.

Ve BMESPIMEACE N EHL (MSTR = 1) , ‘B4R AT LLIE Ik R SSIAL B M MHL (o
PLARCE NN HSSIG=0) . ZAFREZRFE, B4 B A7 SPIF(SPSTAT.7).
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11.3.1 SPHEZOMBEBERELN

STC12C5620AD Z 51 5. HLIISPTHE I i A5 5 XA 3 L EHL—MHL T . B
75 28 (B AE ] BN EAUR AL A EL—2 ML 20

HEHL—MHLTT A EREE @~ SPIE LT R

Eil} ! !
~Jomiso : MISO |
SRR R s | ! || strmmi
MOST ! MOSI |
Clseiek i spicik
SPII £k AL 4% ! >
Port : IS

SPIK|1  SPIHLEHL—HMNL HLE

£ FESPTIE L, MALEISSIG(SPCTL.7)40, SSHT-3E#EMML. SPIAALAT 4 FHAF A 3t 11
(ELHEPL. 4/SS) SRIKZENSSHI. EHISPT 5 MHLSPT RIS 2 i 25 A7 28I B K — MBI I 164178
PLZFAERS o A FENRLP RISPDAT AR A7 88 BN — 71, 3L 3 —AMEL: I8 A% A a5 il
F: EMLAISCLK G A MALIISCLK S At — B ikl 723X Ak 3K, EHLSPIISALF
P BFAF4 R B 3 B T MHLSPIIIBRE AL T A7 ak o SULFE, MALSPIRISAI B AL 75 472
AR EN 2] T EHLSPIRISA AL Zrf7de o Bk, ENLRERT A ML A IR B, ATz AL
HUEAET

W07 3 G AR B9 EAUAIANL) 42 & a0 T SPIEI2 s o

EEN ! AL
‘MISO ! MISO
stz [ ! | st
MOSI g MOST,
__|SPICLK | SPICLK
SPINf AR Ed: | | — ! o| | SPURFEIA A S
ss ! ss

SPIFE2  SPIXUZSFHC & (B34F T H oA E M)

L ESPTE2FT /R NP S E BN E IS Il . 24 RAESPTEAERS, A2 &8 Al i
B R EHL(MSTR=1), F4SSIGIEZHKP1.4(SS)T B WA AL, Y — A 520k 8 s
BF, e RPEEPL. ARC B N IR IRE AR T, XA R ] B — g A ML .
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XITHIEALI ¥ B O B B 2 SSIIISPI IR R . 24— 5 LB RIAHAR T, Sl Ss
JRIET P, A SR SSTAZ s HiF, B B s B 2 s SSAI A ZE AR X . JEAE XU PR SPT R B
WA E R MR . BT, MISO. MOSI. SCLK¥JRHIAN, 4ZAMCURISPTHE I LA
PRI AN R B . XFMEEMEAE BN/ N —EZ NENHFIRAH .

W HoAE/ MRS, ST BISPTEE R AR A o U A AR SR s, U7 D
RS ER A EAH A

a7 2 E AT T BN AAL) IR &4~ SPIEI SR -

EHl \ MAHL
1
MISO ' MISO
stigstrama [ . SHLIE L 27 A7 7%
el : -
1
SPICLK SPICLK
SPTI R A 8 ' R
Port ' 33
1
1
1
' MISO
- SRR AL A7 748
MOSI |
SPICLK |
Port 3S

SPIEI3  SPI M EN-Z MWL FLE

£ FIEISPIEI3 th, MHLAISSIG(SPCTL.7)A0, ML I XTI (I SS 5 Sk ikrh . SPIFEHL
AL P AR AT S5 11 (9.5 P1.4/SS )R IR B) SSH o
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11.3.2 XISPIH{TECE

STC12C5620AD & 51 5 i WL ATSP @SB, 3 WA ML % 3% FHSPEN. SSIG. SSH|
(P1. 4) FIMSTREE A #5HHi. NRATANE/ MR IR B DA AR 2 48 F AL S5 W
SPT F MAR ik

SSH# vsTr|  EHM | MISO | MOSI| SPICLK
Pl.4 [E5Y P16 | P1.5 | P17

ik

SPIZ% ik, P1.4/P1.5/P1.6/P1.71E K%

SBL/O HAH

1 0 0 0 MBS | S | SN | BN [ EBE N MAL

1 0 1 0 MHLEER | . o NN Fpikrh . MISON PR, Ll
N R IN | s st

P1.4/SSHC B A sk

SSIGN0. f R FESSHE KA AL

. i " A o, ML I MHBL. 24SSAE Ny

1 0 0 [1—0| MHLEE | Fd | BN | FA 5 PR], MSTRIGHE.

VE: HSSATF A AU, Wl o

B A% LS H.SSIG=0I}, MSTRA

HAEE.

ML N IRFMOSTAISCLK A /5

PHAS DL a2k 98 . F P b2

SPEN | SSIG

0 X | Pl.4| X |SPIZhAEZEI: | P1.6 | P1.5 | P17

T (FH) N EFE | EFH SSCLK ik R (HR4ECPOL/
| 0 1 | LI SPCTL.3 ffIHUfE) LAESSCLK H#l
BIPRAE,
N " " YE R ENEER, MOSIFISCLK N
EXC¢0) | S
1 1 | P14 0 M i | BN | ORI
1 1 | P14 1 + A | HrH | e
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11.3.3 {EAEN/ NIEBIERINEEF 0

YERNHBTBIER SN E E IR .

HACPHA =0/, SSIGUAINO0, SSHIAZAHL S I AL S ) Hp AT 7775 2 18] SR i B
HNE . WRSPDATHAZSRESSH K (R KHATSEME, Ak FE A5 bR
. CPHA=0H SSIG=0 {35 1E A & L.

M CPHA=1/], SSIGHLAENL. WIRSSIG=0, SSHITITEELA L4 MIRFHMEA R (B—
HE KR o XM 0 IHE R T2 5 e EHUR R MAHLERSIMISOBE £ 11 R 58 .

YERENBTHIEINEEEIN

TESPIH, A& 2l ENEIN. WHSPIfigE (SPEN=1) JiEFA/ENEN, EHLXFSPI
HHE 27 A7 45 10 5 5 K 8 Bl SPIR B i A= 83 FI AL HE 1 A5 % . 7E 33 5 N SPDAT 2 J& 1> 21—
ASSPILZET )5, R IAEMOSII .

FEE AL, EHUAT LR B2 1SS IR S R H P Sk Bl 5 2 dlAE . BN EMNL
SPDAT 5 77 %% (1) 598 MAMOS TS Hi /% 328 B MALEUMOS Tl o [ B MAJLSPDAT 25 77 4% ) 5 48 AAMISOJ!
&t 52 21 T HLAIMISOR .

el e —A 7T )5, SPIRTENRART I, HHEMArE (SPIF) BALFHF=4—/ i
(A RSPIF MM RED o FEHMMBLCPURR M B FHAHTUEIER — 116 BHABLAEFF
o BRI N AL E BN FIRT, B DA R BN X EWREE— DM EAL
B, AR B AR LA e
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11.3.4 BT SSE AT HE =

U1FSPEN=1, SSIG=0HMSTR=1, SPIfdifig . SSIITTHL B Ak A v A Bk .
KAEBT, B —ANENUADEZ RS AR H T, T Z 38 10 33 A SPT ML I i) k3%
i

KT R, SPTRGHAT UL T E:

1) MSTRiEZEH HCPUAR ML . IXFESPTAEAS e AT . MOSIAISCLK 5 ] A% Ayfin NAH 20,

TTMISO AR iy Hi AR 3

2) SPSTAT(JSPIF RGN B AL, AN FSPIHWr S g fifE, TP~ 2ESPT AT .

FH P AR A 20— BLAEMSTRAZIFEAT AN, 2 A% A — > ML 36 T35 25 1117 i 0 AR 4k 2o
SPIYEAEML, XS5 EHT BAIMSTR, 5 Wtk A AR .

11.3.5 Bz
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11.3.6 HIEERER
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11.4 ERBFHEMNRGERISPITIEENIIXIEF
11.4.1 AR

1. CiZF

/* */
/* --—- STC MCU International Limited */
/# - J/RSTC 1T RHNF Pl SPIMEE GER R F I, FWi 7z -/
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* -—-—- Web: www.STCMCU.com */
7 YRR P P B TE S E R 5 R */
/% WEERE T R B AR 1 STCHY B R R ST —-mmmmmeeee- */

/* */

#include "reg51.h"

#define MASTER //define:master undefine:slave
#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 //ISPSTAT.7

#define WCOL 0x40 //SPSTAT.6

sfr SPCTL = 0x85; //SPI control register
#define SSIG 0x80 /ISPCTL.7

#define SPEN  0x40 //ISPCTL.6

#define DORD 0x20 /ISPCTL.5

#define MSTR  0x10 //SPCTL.4

#define CPOL  0x08 //ISPCTL.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 = PI173; //SPI slave select, connect to slave' SS(P1.4) pin

sbit EADC_SPI = IE"S;
#define ESPI 0x08; /IAUXR.3
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void InitUart();

void InitSPI();

void SendUart(BYTE dat);
BYTE RecvUart();

T T

void main()

{
InitUart();
InitSPI();
AUXR |= ESPI;
EADC SPI=1;
EA=1;

while (1)

{
#ifdef  MASTER

ACC = RecvUart();
SPISS = 0;
SPDAT = ACC;
#endif
¥
¥

T T

void spi_isr() interrupt 5 using 1

{
SPSTAT = SPIF | WCOL;
#ifdef MASTER
SPISS = 1;
SendUart(SPDAT);
#else
SPDAT = SPDAT;
#endif
¥

T T

//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
//trigger 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
/l 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 (ITT);
TI=0;
SBUF = dat;
¥

T

BYTE RecvUart()

{
while ('RI);
RI=0;
return SBUF;

//set UART mode as 8-bit variable baudrate
/timerl as 8-bit auto reload mode

/timer1 work at 1T mode

//115200 bps

//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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2. L4mizRF

/* *)
/* --- STC MCU International Limited */
/* - JE/RSTC 1T KA AL SPIT)fE CEFH L E R, i 20) -/
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
/% U SRR R P A Y A S b 5] */
T i S e Lt T L (VL Y o e — g
/* *)
/f#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:
MOV  SCON, #5AH
MOV  TMOD, #20H
MOV  AUXR, #40H
MOV  TLI, #0FBH
MOV  THI, #0FBH
SETB  TRI1
RET

ST

;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
stimerl 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, #0
MOV  SPSTAT, #SPIF|WCOL

#ifdef MASTER

#else

#endif

MOV SPCTL, #SPEN |MSTR
MOV SPCTL, #SPEN

RET

ST

SEND_UART:
INB  TI, $
CLR TI
MOV  SBUF, A
RET

ST

RECV_UART:
JNB  RL$
CLR  RI
MOV A, SBUF
RET
RET

ST

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
/*

*/

/* --- STC MCU International Limited

*/

M - JERSTC 1T RAE L SPIDIRE GEH BB, 7 ) --*/

/* --- Mobile: (86)13922805190
/* --- Fax: 86-755-82905966
/* -~ Tel: 86-755-82948412
/* --- Web: www.STCMCU.com
/% QSRR P A B S R 5 AR
/¥ G TERR P R O R A T STC Bk R Y

*/
*/

*/

*/
*/

/*

#include "reg51.h"

//#define MASTER

#define
#define

typedef
typedef
typedef

sfr

sfr
#define
#define
sfr
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
sfr

sbit

void
void
void
BYTE
BYTE

FOSC
BAUD

18432000L
(256 - FOSC /32 /115200)

unsigned char
unsigned int
unsigned long

BYTE;
WORD;
DWORD;
AUXR = 0x8e;
SPSTAT =
SPIF 0x80
WCOL 0x40
SPCTL = 0x85;
SSIG 0x80
SPEN  0x40
DORD 0x20
MSTR  0x10
CPOL  0x08
CPHA 0x04
SPDHH 0x00
SPDH  0x01
SPDL  0x02
SPDLL 0x03
SPDAT = 0x86;
SPISS = PI"3;

0x84;

InitUart();

InitSPI();
SendUart(BYTE dat);
RecvUart();
SPISwap(BYTE dat);

*/

//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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s

void main()

{
InitUart(); //initial UART
InitSPI(); //initial SPT
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()));
#else //for salve (receive SPI data from master and
ACC = SPISwap(ACC); / send previous SPI data to master)
#endif
H
H

s

void InitUart()
{
SCON = 0x5a; //set UART mode as 8-bit variable baudrate
TMOD = 0x20; /timer] as 8-bit auto reload mode
AUXR = 0x40; /timer1 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
#else
SPCTL = SPEN; //slave mode
#endif
H
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T

void SendUart(BYTE dat)
{
while (!TT);
TI=0;
SBUF = dat;

}

T T

BYTE RecvUart()

{
while ('RI);
RI=0;
return SBUF;

¥

T T

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. SLRiERF

/*

*/

/* --—- STC MCU International Limited

*/

/¥ - JH/RSTC 1T R4 B ML SPIZhAE GEH B M, Bl R) ¥/

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

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

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

/* --—- Web: www.STCMCU.com */
7 R EAEFE P P BTE S & b 5 R Y */
/% TR R B AR 1 STCHY BERE RS —-mmm e */

/* */

/f#define MASTER

AUXR DATA 08EH
SPSTAT DATA  084H
SPIF EQU 080H
WCOL EQU 040H
SPCTL DATA 085H
SSIG EQU 080H
SPEN  EQU 040H
DORD EQU 020H
MSTR EQU 010H
CPOL EQU 008H
CPHA EQU 004H
SPDHH EQU 000H
SPDH EQU 001H
SPDL  EQU 002H
SPDLL EQU 003H
SPDAT DATA  086H
SPISS  BIT P13

ST T

ORG 0000H
LIMP  RESET
ORG 0100H

RESET:
LCALL INIT UART
LCALL INIT SPI

//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

;initial UART
;initial SPI
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MASTE //for master (receive UART data from PC and send it to slave, in the meantime

MAIN:
#ifdef

LCALL RECV_UART

LCALL SPI SWAP

LCALL SEND UART
felse

LCALL SPI SWAP
#endif

SIMP  MAIN
ST T
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 T
SEND_UART:

INB TI, $

CLR TI

MOV  SBUF, A

RET

ST

; 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, $ ;wait receive complete
CLR RI ;clear RI flag
MOV A, SBUF ;return receive data
RET
RET
ST
SPI SWAP:
#ifdef MASTER
CLR SPISS ;pull low slave SS
#endif
MOV  SPDAT, A strigger SPI send
WAIT:
MOV A, SPSTAT
JNB ACC.7, WAIT ;wait send complete
MOV  SPSTAT, #SPIF | WCOL ;clear SPI status
#ifdef MASTER
SETB  SPISS ;push high slave SS
#endif
MOV A, SPDAT ;return received SPI data
RET
ST
END
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11.5 EAE AENERGERISPITHEENIRIERF
11.5.1 AR

1. CiEFF

/* */
/* --- STC MCU International Limited */
/% - WI/RSTC IT RANE L SPIDIRE GEH BN RS, il 0 -/
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
/% A SRR b A A S = v S 2R */
[ ABAERE P R BT TR A A T STCRBERE KR —-mmmmmmmmmmmmmme- *

/* %)
#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 other MCU's SS(P1.4) pin
sbit EADC SPI = IE"S;

#define ESPI 0x08; //AUXR.3
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void InitUart();

void InitSPI();

void SendUart(BYTE dat);

BYTE RecvUart();

bit MSSEL;
T

void main()

{
InitUart(); //initial UART
InitSPI(); //initial SPI
AUXR |= ESPI;
EADC SPI=1;
EA=1;
while (1)
{
if (RI)
{
SPCTL = SPEN | MSTR;
MSSEL = 1;
ACC = RecvUart();
SPISS =0;
SPDAT = ACC;
}
¥
}

T

void spi_isr( ) interrupt 5 using 1

{
SPSTAT = SPIF | WCOL;
if (MSSEL)
{
SPCTL = SPEN;
MSSEL = 0;
SPISS =1;
SendUart(SPDAT);
}
else
{
SPDAT = SPDAT;
}
}

T T

//send data to PC
//receive data from PC

//1: master 0:slave

//set as master

//pull low slave SS
/ltrigger SPI send

//SPI interrupt routine 5 (002BH)

//clear SPI status

//reset as slave

//push high slave SS
//return received SPI data

//for salve (receive SPI data from master and
// send previous SPI data to master)
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void InitUart()

{
SCON = 0x5a;
TMOD = 0x20;
AUXR = 0x40;
TH1 =TL1 =BAUD;
TRI1=1;

}

T

void InitSPI()

{
SPDAT = 0;
SPSTAT = SPIF | WCOL;
SPCTL = SPEN;

}

T

void SendUart(BYTE dat)
{
while (IT]);
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] work at 1T mode

//115200 bps

//initial SPI data
//clear SPI status
//slave mode

//wait pre-data sent
/lclear TI flag
//send current data

/Iwait receive complete
/lclear RI flag
//return receive data
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2. L4mizRF

/* */
/* --- STC MCU International Limited */
/¥ - J/RSTC 1T RFVH L SPIDIRE CGEFH BN EMN RS, ki 7 20 -/
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
7% G SRR b A B S S AR */
R EC T e e U G A L1 2 e ] O——— /
/* */
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  SPDAT, SPDAT
IMP SPI_EXIT
MASTER_SEND:

SETB  SPISS
MOV  SPCTL, #SPEN
MOV A, SPDAT
LCALL SEND UART
SPI_EXIT:
POP  PSW
POP  ACC
RETI
ST
ORG  0100H

RESET:
MOV  SP#3FH
LCALL INIT_UART
LCALL INIT_SPI
ORL AUXR, #ESPI
SETB  EADC_SPI

SETB EA
MAIN:

JNB R, $

MOV  SPCTL, #SPEN|MSTR

SETB  MSSEL

LCALL RECV_UART

CLR  SPISS

MOV  SPDAT, A

SIMP  MAIN
ST
INIT_UART:

MOV  SCON, #5AH
MOV  TMOD, #20H
MOV  AUXR #40H
MOV  TLI, #0FBH
MOV  THI, #0FBH
SETB  TRI

RET

//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

stimerl work at 1T mode

;115200 bps(256 - 18432000 / 32 / 115200)
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ST T

INIT_SPI:
MOV  SPDAT, #0
MOV  SPSTAT, #SPIF | WCOL
MOV  SPCTL, #SPEN
RET

ST

SEND UART:
JNB T, $
CLR TI
MOV  SBUF, A
RET

ST T

RECV_UART:
JNB R, $
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. CiEFF

/* %)

/* --- STC MCU International Limited */

¥ - HRSTC 1T R4 7L SPITEE CEFH Ho v FE N FR S, Al -+

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

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

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

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

/% B SRR Py o A BRAE S R S| AT AR */

O i i S b I ol (01722 e 1 —— %/

/* %)
#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 //ISPSTAT.7

#define WCOL 0x40 //SPSTAT.6

sfr SPCTL = 0x85; //SPI control register
#define SSIG 0x80 //ISPCTL.7

#define SPEN 0x40 //ISPCTL.6

#define DORD 0x20 //ISPCTL.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 slave' SS(P1.4) pin
void InitUart();

void InitSPI();

void SendUart(BYTE dat); //send data to PC

BYTE RecvUart(); //receive 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; /timer1 work at 1T mode
TH1 =TL1 =BAUD; //115200 bps
TR1=1;
}

T

void InitSPI()

{
SPDAT = 0; //initial SPI data
SPSTAT = SPIF | WCOL; /lclear SPI status
SPCTL = SPEN; //slave mode

}
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T

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
/Ntrigger SPI send

//wait send complete
//clear SPI status

//push high slave SS
//return received SPI data
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2. SLIRIERF

/* */
/* --- STC MCU International Limited */
¥ - HRSTC 1T R HL SPIDIAE GE BV EM RS, &7 -/
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
7% G SRR b A A S = S 2 AR */
A G S C I Lo 1 R £ "
/* */
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
N

ORG 0000H

LIMP RESET

ORG 0100H
RESET:

LCALL INIT UART ;initial UART

LCALL INIT SPI ;initial SPI
MAIN:

JB RI, MASTER_MODE
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SLAVE MODE:
MOV A, SPSTAT
INB ACC.7, MAIN
MOV SPSTAT, #SPIF | WCOL ;clear SPI status
MOV SPDAT, SPDAT ;return received SPI data
SIMP  MAIN
MASTER_MODE:
MOV SPCTL, #SPEN |MSTR ;set as master
LCALL RECV_UART ;receive UART data from PC
LCALL SPI SWAP ;send it to slave, in the meantime, receive SPI data from slave
LCALL SEND_ UART ;send SPI data to PC
MOV SPCTL, #SPEN R ;reset as slave
SIMP  MAIN
ST
INIT _UART:
MOV SCON, #5AH ;set UART mode as 8-bit variable baudrate
MOV  TMOD, #20H ;timerl as 8-bit auto reload mode
MOV  AUXR, #40H stimerl work at 1T mode
MOV  TLI, #0FBH ;115200 bps(256 - 18432000 / 32 / 115200)
MOV  THI, #0FBH
SETB  TRI1
RET
ST
INIT_SPI:
MOV SPDAT, #0 ;initial SPI data
MOV SPSTAT, #SPIF | WCOL ;clear SPI status
MOV SPCTL, #SPEN ;slave mode
RET
ST T
SEND_UART:
INB TI, $ ;wait pre-data sent
CLR TI ;clear TI flag
MOV SBUF, A ;send current data
RET
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ST

RECV_UART:

JNB
CLR
MOV
RET
RET

RI, $
RI
A, SBUF

ST

SPI_SWAP:

WAIT:

CLR
MOV

MOV
JNB
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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2125 STC12C5620AD A 5EEPROMAY N A

STC12C5620AD 2 51 B4 P WL BB EE R T HIEEPROMAR: 5 78 6 45 ] /& 4> FF i, M ISP/ TAPHIAR
A EData Flash*4EEPROM, #5REAE107 LA L. EEPROMA] 73 N TG X, RSB X
BESL29TT o B, BIFE— BB TR R — B X, A FE— 8 B B i e
ANFERE X, A—m B G280 B R 3 X TR

EEPROMA] F F R A7 — S 535 BAE N I AR B oot H A E RS EEE . R ER
W, AT DAXFEEPROMBEAT 5 5/ T e/ Jol X R B4 o 76 TAE LR Ve mAR iy, E A ZE
FTEEPROM/ TAP#:/E .

FEIER MR SVE A HLLES. TVLL_EXTEEPROMBEAT 4 5 &%, 3. 7VLL N 4 EEPROMIE AT 4
1B, MCUARHAT LI g, 1H 24k 441 R HATAEE . 3. 3VEL F HLZE2. 4VLL FXTEEPROMBEAT A A
3, 2. AVEL N XTEEPROMIEAT #4F, MCUANAT LE DD RE, (H 4k 82 4E FHATHEST. BT LA R AL
JE TERIUR AL FE 7 I In200mS SE A o B 38 i I W LVDFAR AL H WiVec i HELE 2 75 IEH

12.1 IAPXZEEPROMETIE4EIRINGES F25 N 42

Jo . Arhk J 55 o
e i A | e Lo | B
1SP_DATA | ISP/IAP Flash Data |- oy 1111 1111B

- Register
1sp_ADDRH | 1SPAAP Flash Ad- 1 gy 0000 0000B
dress High
1sp_ApDRL | [SP/IAP Flash Ad- 1y 0000 0000B
dress Low
ISP._CMD ISP/IAP Flash Com- ESH - | - | - | - | - | - | MSI | MS0 |y xxx xx00B
- mand Register
ISP_TRIG ISP/IAP Fla'sh Com- E6H Xxxx xxxxB
mand Trigger
ISP CONTR ISP/lgigiStZ?trol ETH ISPEN [ SWBS [SWRST|CMD FAIL| - [WT2] WTI | WT0 0000 1000B
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1. ISP/IAPH#EF f2 22 ISP_DATA

ISP_DATA : ISP/IAP#AE IR ¥ £ 48 75 A7 4% o
ISP/IAP MFlashist H (B B IL AL, A Flash 5 i 25088 0 75 J3O7E it A

2. ISP/IAPH#iit 25 7725 ISP._ ADDRHAIISP_ADDRL

ISP_ADDRH : ISP/IAP #AE I ¥t hik 27 A7 2% 151 )\ . A7 4738 #uhik AE3H, B A7 )5 {8 N00H.
ISP_ADDRL : ISP/IAP #AEff (P HibE 25 A7 40K )\ . 2 FF A7 bl B4, & A7 )5 {H H00H.

3. ISP/IAP# & F 785 ISP_CMD
ISP/IAPT & 27 7 24 ISP_CMDA% RN F
SFR name Address | bit B7 Bo6 B5 B4 B3 B2 B1 BO
[AP_CMD ESH |name - - - - - - MS1 MSO0

MSL | MSO |4 / #fE Bk

0 0 |Standby FFHLEES, TCISPHEAE
0 1| WP LT X % Data Flash/EEPROM X ” #E4T 7 12
1 0 | AW IR FL 7 X 6] Data Flash/EEPROMIX ” #E4T 71 g F

1 1| WA PR FEE X 6 Data Flash/EEPROM X, HEAT Jis X $44%:

FRIEAE SRR RIS, A A LS EER Lash X (EEPROM) 4T 2715 182/ 5 dm i/ o [X 42
%, STC12C5612AD/STC12LE5612AD/STC12C5628 AD/STC12LE5628 AD/STC12C5630AD/
STCI12LES630AD% R4, XA S AT e N HER P XM HAERF X .

4. ISP/IA s 2l & F 7788 1SP_TRIG
ISP_TRIG: ISP/IAP A ¥ i A fil K 27 4745 -
FEISPEN(ISP_CONTR.7) =1 K}, XFISP_TRIG5E5 A\ 46h, 15 ABh, ISP/IAPAr & A 234 34

ISP/IAP#:AE 58 i, ISPHuIE B )\ 1L 75 47 #5ISP._ ADDRH. ISPHubEAE J\ {7 %7 77 #$ISP_ ADDRL
ISP 2 Z7 17 A ISP_CMDII N AL o G R4 N R EEX N — ANk i B 3 1T ISP/IA PR AE,
T F sl iz b 6 = 8 67 A 847 4373 5 NISP_ADDRHAIISP_ ADDRL % 745 o

FHRISP/IAPHRVERS, #IEXTISP_ TRIGYE S N46H, 5 ANBOH, ISP/IAPH4& 4 &3,
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5. ISP/IAP# £ & 288 ISP_CONTR

ISP/IAP#% | 27 47 #5ISP_ CONTRAZ 41 T -

SFR name

Address | bit

B7 B6

BS5 B4

B3 B2 B1 BO

ISP CONTR

E7H name

ISPEN | SWBS

SWRST

CMD_FAIL| -

WT2 WT2 WTO

ISPEN: ISP/IAPThRE SO V. 0: 25 1EIAP/ISPiL/ 'S /#E [ Data Flash/EEPROM

1: RRWIAP/ISPiE/ 5 /#FxData Flash/ EEPROM

SWBS: #AFiEB A N X 8 8(150), B2 N RGEISPHEIERFXE3IGED.
T SWRSTE it & A4 7 LS

SWRST: 0: A#EAE; 1:

PERI R G AL, B A SR AL

CMD FAIL: H15i% TISP/IAPHE 4, JEXISP TRIGI%X46h/BOhfilt /& 2, WA 1, 5 &%,
TEH SRR X (APIX) B A=A I M S AR 7 X (APIX) FHUGHATRE T

MOV ISP CONTR, #00100000B ;SWBS = 0(iE#EAPIX), SWRST = 1(#Efi7)

AEF PR X (APX) B E A N R R ISP X FF AT

MOV ISP CONTR, #01100000B ;SWBS = 1(%&#EISPIX), SWRST = 1 (% Ef7)

TERG ISP EFE T XA R AL H M N HFEF X (AP [X) HIGHATIE T

MOV ISP CONTR, #00100000B ;SWBS = 0(&#EAP [X), SWRST = 1 (& E 1)

TERG ISP FE T XA R AL I MR R ISPIR LT X UG HATRE T

MOV ISP CONTR, #01100000B ;SWBS = 1(%&#EISPIX), SWRST = 1(#Ef7)

B ST ] |CPUSERRRY (1] (2 /DANCPULAERT B )
w2 lwt1 o Read/iz  |Program/ZmfE Se)c%c%”%;l[;;se Recommended System Clock
(2 kb)) (=55us) (3:21;‘53‘ FREEF S HO B I HERE R G B
1 O R s K N RN R 210124 4 < 1MHz
1 L] O |24B%8h  [1104-H 4 42024 B 4 < 2MHz
1 0| 1 [2F%F  |1654 K4 630364 I 4 < 3MHz
1 0| 0 [24B %k 3304 )% 126072 %F | < 6MHz
0 1| 1 |1270mHeh 166044 252144 B8 | < 12MHz
0 1| 0 |24-W8h  [1100NES %k |420240 N80 | < 20MHz
0 0 1 |24 F8h (132044 [5042884MH4f | < 24MHZz
0 0| 0 |2Bf%F 1760 B 8F 6723844 K 4 | < 30MHz

6. TIERREZRFIET, HEAREHITEEPROM/IAPIEIE

PCONZF A7 € X -
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
PCON 87H name | SMOD | SMODO | LVDF | POF GF1 GFO PD IDL

LVDF: & A MAR EA7, 24 LA E Ve TAR BRI I RN, 246281 S0 B0
AR AN R A I AE R R Ve e AR s, ANEL3E{EEPROM/ TAPERAE .
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12.2 STC12C5620AD #5582 FHlEEPROMZS [8) K /s & ik

STC12C5620AD £ 51 5 HL P4 #57) FiiData Flash(EEPROM) il (5 7% 77 23 1) & 20 JT 1) -
WU SR RR 7 X AT TAP S 204 / BB Il X (R B, WIRZIE A 24 o WL 20, AR BT T —
f)o FEFFAE R R FHARFIX (APIX) B, A AT LA Data Flash(EEPROM)iZEATIAP/ISPH:AF: o

STC12C5612AD/STCI2LE5612AD/STC12C5628 AD/STC12LE5628 AD/STC12C5630AD/ST-
C12LE5630AD%5 Y S Fr4h, X JUANEY 5 0T 7E B AR T X AZ OB FH AR T

STC12C5620AD £ 51| B - WL PN Z8EEPROM: 71— W4 3
STC12LES5620AD £ 41 5. i HL A FEEPROMIZE T — i 5%
s EEPROM= 1745 | 5 X B0 | 2 [X 15 bk | 455053 X K R b
STC12C5604AD/
STCI2LE5604AD 4K 8 0000h OFFFh
STC12C5608AD/
STCI12LE5608AD 4K 8 0000h OFFFh
STC12C5616AD/
STC12LE5616AD 4K 8 0000h OFFFh
STC12C5620AD/
STCI2LE5620AD 4K 8 0000h OFFFh
LUR RV, AT7E T PR X BB O, A Flash ™ 8] 17 7] {EEEPROMAZ 2
STC12C5612AD/
STCI12LE5612AD - 24 0000h 2FFFh
STC12C5628AD/
STC12LE5628AD - 56 0000h 6FFFh
STC12C5630AD/
STCI12LE5630AD - 60 0000h 77FFh

STC12C5A32S2/AD/PWM/CCP H#. 5 HL i) N FEEEPROMHbIE
STC12LE5A32S2/AD/PWM/CCP . 5 HLH) N FEEEPROMMb IE
FBX FoBEX | BEBEX | FUEKX
e | ghok | | gk | s | gk | e | ok A BIX 512771, JE8 A X
Hoht | Mokt | Mokt | Hohb | HehE [ HeRE [ HhE | bR
R — A R B e A — B X, A2 R —

0000h | 1FFh | 200h | 3FFh | 400h | SFFh [ 600h | 7FFh AR SRR e R MR K b FR e, %
e - p SERE SIE DX, AN 6 F
AR | BB | LA L RN | e, AR EEPROW . il TR

R | G | R | G | RO | ZAC | RIS | 20K | gy, B Ao o
Wbk | ok | Wonk | s | duhi | sne | | s | RIS ORISR,
2656 AR A

800h [ 9FFh | AOOh | BFFh [ COOh | DFFh | EOOh | FFFh

EH ST
STC12C5624AD, STCI12LES5624AD, STC12C5620AD, STCI2LE5620AD, STC12C5616AD,
STCI12LES616AD, STC12C5608AD, STCI12LES608AD, STC12C5604AD, STCI12LE5604AD,
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12.3 IAPXZEEPROM:C 4R &1

; FADATAIE /& EQU 7 HH 738 17 3k T 6 25 A7 2% M b 25 0) F R0V G 2/ 4 1 25
ISP_DATA DATA OE2h; & ISP_DATA EQU  0E2h

ISP ADDRH DATA  OE3h; & ISP ADDRH EQU  OE3h
ISP _ADDRL DATA  OE4h; 5§ ISP ADDRL EQU  OB4h
ISP _CMD DATA  OE5h; 5§ ISP_CMD EQU  OE5h
ISP TRIG DATA  OE6h; 5§ ISP TRIG EQU  OE6h
ISP CONTR DATA  OE7h; 5§ ISP CONTR EQU  OE7h
7€ LISP/TAPr 4 J S5 A I ]
ISP IAP BYTE READ QU 1 o )
ISP_IAP BYTE PROGRAM EQU 2 CE R, AT T RS, OFFh
ISP IAP SECTOR ERASE EQU 3 DR PR R, B AT RS, B RIX
WAIT TIME EQU 0 VB S ARIN IE], 30MHZ BA R0, 24MBA R 1,
;20MHz LA R2, 12MBL R 3, 6MLL R4, 3MEA 5, 2MEA 6, IMEA R,
T
MOV ISP ADDRH, #BYTE ADDR HIGH S IE M Hb 4 7 35 0l A )
MOV ISP ADDRL, #BYTE ADDR LOW s GBI 7 75 R bk
MOV~ ISP_CONTR, #WALT TIME s B SR I [A) o 755 ) T L ik — 41,
ORL ISP_CONTR, #100000008 : SUVFISP/TAPHEAE FHHRE—KS®E T
MOV ISP CMD, #ISP_TAP_BYTE READ
VIR AT S, AT AT RN, AHE A Mm-S
MOV ISP_TRIG, #46h ; J5i%46h, FHIEBOhEI TSP/ TAPl L 2 17 4%, BERHR 7ttt
MOV ISP_TRIG, #0B9h (1% 58BOhJ, TSP/ TAPr 437 B4 ik /% 2 5
;CPUSERFIAPENE B G . A kAT RE T .
NOP B B TSP DATAZ /748 J5, CPUKSHATRE T
MOV A, ISP _DATA SR B IR A Ace
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UNIEAIRIA, R T eaesEimnc

MOV
MOV
; MOV
; MOV
; MOV

TR, 1% UONFFh/ I

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 (A% 1L TSP/ TAPEEAE

£00000000B : BRISP/TAPAT 4

#00000000B ;B 1IETSP/TAPi 415 i &

#0FFh ; 1% M Bk v 7 B T N FRH, 45 A HEEEPROMIX
#0FFh s IR MO 5 70 9 FFH, By 1A

IS ELGAE, S MAT, Z ST e X ER

#ONE DATA DB F T MFEEHE S ISP_DATA,
UE BRI A 5 i
#BYTE ADDR HIGH MBI Mo hE 7 AR
#BYTE ADDR LOW IR A H A
HWAIT TIME B B AN ] B ) AT £
‘ ; —4), FHH
#10000000B : ISP/ TAPH:AE E—UOE T
#ISP TIAP BYTE PROGRAM B SESRTE Y it

#46h  ;45iE46h, FLIEBOhEI ISP/ TAP K Zi (558, &R ER FE At
#0BO9h  ;i%5EB9hJI, ISP/IAPr4 7RI fit & #25h

;CPUSERFTAPENESE /R, 4 = AREEHATRE T

NOP

DT RAE I G, CPUZkSEATRE

U, R T2aHFEme

MOV
MOV
; MOV
; MOV
; MOV

ISP_CONTR,
ISP_CMD,
ISP_TRIG,
ISP_ADDRH,
ISP_ADDRL,

#00000000B ;2% 11 TSP/ TAPEEAE

#00000000B ; ZBRISP/TAPAT &

#00000000B ;B 1L TSP/ TAP iy A fih 2

HOFFh ik i 5 B0 PR, ; 48 I EEEPROMIX, i 1E R4

#OFFh ;32 Hihl {5715 81 G N FFH, 38 7 EEEPROMIX., B 1 iR e /E
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R XEERR, B ERR, R IXEERR, 5127/ M X, AN X A A 5

D ULSR BRI B XREAT B, S N A R 2R, MR e 3 8 /il
s B EORAMA ORAT FRAG 2 b X R B, 8RR Ok B (A8 5 [l i B (X, i AR AN g X
IR R D, R A R R I R R

; Ja DX R — A R Mk A 2 DX, T 7 K H v

MOV ISP ADDRH, #SECTOR FIRST BYTE ADDR HIGH ;i% ) [X bbbl &7
MOV ISP ADDRL, #SECTOR_FIRST BYTE ADDR LOW ;3% 5 X iEcth A 715
; Motk 75 B SO I A 7 E ik ok

MOV ISP_CONTR, HWAIT TIME B SRR ) MW A A DL A

, —4]), 7 H A
ORL ISP_CONTR, #10000000B  FRYFISP/IAP % TA
MOV ISP CMD, #ISP IAP SECTOR ERASE

JIE R X HRER AT 4, iy & AN it ORI, AN FURE A &

MOV ISP TRIG, #46h
: 551%46h, FI%BONF ISP/ APl & 2577 %, 4F /K #75 ntt
MOV ISP _TRIG, #0BYh (165EBOhJE, ISP/IAPfr4 37 B4 fik % 2 5h
; CPUSERFIAPENAE SE G, A S Ak SEHATREFF.
NOP s B X RIS, CPUSR ST R 7
U REA AR, R T 2% Em O
MOV~ ISP_CONTR, #00000000B ;A% 1L ISP/ TAPH:AE
MOV ISP_CMD, #00000000B ; KBRISP/TAPAT &
MOV ISP_TRIG, #00000000B ;B 1L TSP/ TAP A A 15 fish &
:MOV ISP ADDRH, #0FFh s IR B T B G ONFRH, 45 7] EEEPROMIX.
:MOV ISP ADDRL, #0FFh IR AR5 B 0 NFFH, B kiR A4
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NEH: (STCHL ML Data Flash *4EEPROMIJ S8 FH)
INFEAR AT, TR, BXER

TR fF 17 HRE L7 BLY07, o €07 B “07 o anRFETRFFH, 4 A Hik
Iy igte. MRIZTFHARFFH, AR BENEXER, EHARE “BRER” 470K
“0” /Ey\j “1” R

FEDXHRRR: AT R IXHRRR 7 AWTHeR “0” HErN “17 .

NS

L. 8] — RAE S B e R — B X A, AN A2 (R — R4S S0 s TS 53 A s X, i AN A0 HE AR
P,

2. MR —AN X R —AN1, st /& 2 0F EEPROM, STCER K HLffIData Flash bt 4P EEPROMEL
PIRZ, B— AT/ RmE AT M 244 /55uS,

3. WRAE— N XA T KBRS, XA R E BB P A s i,
FANIA T EAE SN BRI Bk M ESTCEL A HLIIRAMA, SRR BRI B X, PR A EE AR B
R TR AR T BT B EZE X T (REF T ESwe, TEETHEML) . X
IS A s DXCASE P ) 7 4 K2 Aot P (30 8075 (5 (A /a1 HH — DR s R B e

1] AR )
1: IAPRA5ERE, MhEREBSES) “mn1” 5 “p1” ?
. A

2: LAGHIBIM K JG, T —IRIAPAY A & 7534 35 EL % A6 FIBYfi 4 2

‘Aé:: 7\%7 Q%ﬁﬁ‘o
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12.4 EEPROMNIRTEF

1. CIEF:

; STC12C5620AD £ 41 # Jy JLEEPROM/IAP Ty gl iR 7 i 7
/* */
/* --- STC MCU International Limited */
/¥ - FZRSTC 1T #51#. L EEPROM/IAPT)fig

/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
S s I e Ao LT 1 N ——— +/
F*ABERR P B EE I 1 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 = 0xE3; //Flash address HIGH
sfr IAP_ADDRL = 0xE4; //Flash address LOW

sfr IAP_CMD = 0xES; //Flash command register
sfr IAP_TRIG = 0xE6; //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 [AP_ 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 ITapldle();
BYTE IlapReadByte(WORD addr);

*/
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void lapProgramByte(WORD addr, BYTE dat);
void IapEraseSector(WORD addr);

void main()

{
WORD i;
P1 = Oxfe; //1111,1110 System Reset OK
Delay(10); //Delay
IapEraseSector(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
{
IapProgramByte(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+i) != (BYTE)i)
goto Error; //If error, break
}
P1 = 0xf0; //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;
TIAP_CMD = 0;
TIAP_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 >> §;
TIAP_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 command2 (0xb9)

//MCU will hold here until ISP/IAP/EEPROM
//operation complete
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:STC12C5620AD Z 71| 2 5 HLEEPROM/IAP Ty MR AR 7 I8

/* */
/* --- STC MCU International Limited */
/* - W/RSTC 1T R4 5 7 Hl EEPROM/IAPT e */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
gL L 1 TS e L T[T N ——— *
R e T TS G N IS0 11 g — *

/* */
;/¥*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 AP CONTR*/

;ENABLE _IAP  EQU 80H ;if SYSCLK<30MHz
;ENABLE IAP  EQU 81H ;if SYSCLK<24MHz
ENABLE_IAP EQU 82H ;if SYSCLK<20MHz
;ENABLE IAP  EQU 83H ;if SYSCLK<12MHz
;ENABLE IAP  EQU 84H ;if SYSCLK<6MHz
;ENABLE _IAP  EQU 85H ;if SYSCLK<3MHz
;ENABLE _IAP  EQU 86H ;if SYSCLK<2MHz
;ENABLE IAP  EQU 87H ;if SYSCLK<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
LCALL IAP ERASE
MOV  DPTR, #IAP ADDRESS
MOV RO, #0
MOV  RI, #2
CHECKI:
LCALL IAP READ
CINE A, #0FFH, ERROR
INC DPTR
DINZ RO, CHECK1
DINZ RI, CHECK1
MOV  Pl, #OFCH
LCALL DELAY
MOV  DPTR, #IAP ADDRESS
MOV RO, #0
MOV  RI, #2
MOV  R2, #0
NEXT:
MOV A, R2
LCALL IAP PROGRAM
INC DPTR
INC R2
DINZ RO, NEXT
DINZ RI, NEXT
MOV  Pl, #OF8H
LCALL DELAY
MOV  DPTR, #IAP ADDRESS
MOV RO, #0
MOV  RI, #2
MOV  R2, #0
CHECK2:
LCALL IAP READ
CINE A, 2, ERROR
INC DPTR
INC R2
DINZ RO, CHECK2
DINZ RI, CHECK2
MOV  Pl, #OFOH
SIMP  §

;:Set ISP/IAP/EEPROM address

;Erase current sector

;:Set ISP/IAP/EEPROM address

;Set counter (512)

;Check whether all sector data is FF

;:Read Flash

;If error, break
;Inc Flash address
;Check next
;Check next

;1111,1100 Erase successful
;Delay

;Set ISP/IAP/EEPROM address

;Set counter (512)

;Initial test data

;Program 512 bytes data into data flash

;Ready IAP data
;Program flash
;Inc Flash address
;Modify test data
;Program next
;Program next

;1111,1000 Program successful

;Delay

;Set ISP/IAP/EEPROM address

;Set counter (512)

;Verity 512 bytes data
;:Read Flash

;If error, break

;Inc Flash address
;Modify verify data
;Check next

;Check next

;1111,0000 Verify successful
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ERROR:
MOV PO, RO
MOV P2, R1
MOV  P3, R2
CLR P1.7 ;0xxx,xxxx [AP operation fail
SIMP  §

i*

;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

i*

;Disable ISP/IAP/EEPROM function

;Make MCU in a safe state

; */

TIAP_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

i*

;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  IAP TRIG, #0B9H ;Send trigger command?2 (0xb9)
NOP ;MCU will hold here until ISP/IAP/EEPROM operation complete
MOV A, IAP_DATA ;Read ISP/IAP/EEPROM data
LCALL IAP IDLE ;Close ISP/IAP/EEPROM function
RET
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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 IAP 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/TAP/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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STC12C5620AD Z51 H. i HLE A TE R G T g e (1SP) K5, TSPRIUFALAE: 48 2 W 38 FH 2
FE2%, BAHIER ) R4 ERIAT N8/ ek PR T, 10 JEA0R 5 LN CAE =35 1 7= B3R
T, FAE AR R PRI e R ML B . A SRR T A s L ] DA — i A,
—ihsERE, INRT PESEENTTIS IR, N TR S BTSSR B RS . BT T AR
P Hb 240 BT B T 80 B UG SAT S R 5, SO 54 .

STCI2 R FI 5 WL [E LA ISP R G 5| F [ 1, FA PCm 42 il #2777 R i F P AR AR
TR LN, SOESgnfEes ( LB mRE s, LR —H) .

WA 3R K A HSTC $24ETSP F# T (STC-ISPexe ¥ff) :

(1). FRAESTCIRMEERISP FE LA (84P)

Fhfi www.STCMCU.com M3, MSTCH AL+ THPC KD ISP, AEKHA
R, T2 AERIA (4T setup.exe) , TR BEN B HTECE

(2). HERSTC-ISP M TH CAt) |, iGFER S8, HATC 2Verd. 864 LA L,

Y EFx. bin, *. hex (Intel 16 BEHIFE 20 S0, DHek hex AEASCRFAAE, 15##R*. bin X
f, TERERERFRPC (BN MHISTC-ISP.EXE /7.

(3). STCL2 R BN WL B sk CL5e 4N . F5 Z R WL B0 f5 L R AL (A2 Eh) A4
BT RAISPHEST, WA P3. ORGM B AE M T 8y St F & PR, oA AS 215k 5247 21
RAPREFX, SRR,

(4). WA A8 EP3.0, P3.14% [ RS-48555 %, FEUN TFEN H . H - RZ5c4% TRS-485
SEEME G, HERREEIETURIERE “ IR A s FEP1.0/P1.1=0/074 1] LL R 27
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13.1.3 E2 s AV ISP I a0 44 S 15E FA 1 FR

o STC-ISP.exe Z=REREAMER www.STCMCU.com Bafszis1ae

Stepl /35181 Select MCU Type HIFBEEFE
MCT Type AP Memory HRange
[STC12C5AZ0AT - ooo) - 4FFF

Step2/HB2: Open File / $IFFYH (TAHBEMEARISE0)
RAEHAF (EX) fn
TREETH |

0 [ ¥ iTHXAEEER
0 W THSHRIFES {77 EEPROn 37 |

Step3/iEB5: Select COM Port, Max Band/iRfES{T0, B
CoM: [comT - | BeEEE. 115200 4

PR B A
PR PR d g
WEBREER, W

57600,38400,19200

ERESR B ENERSENE - REREE:
Stepd/HEW: REFENE T AN AENER
TS EEN SRR PR " MEPRCHERSE (¢ AhEPARIFEIRTE

|z400 |

R 0 THEERRT T Gl 0FR)
FRTHIHBAFERFESRFAST © S/« SRLFF

StepS/tEUES: Download/ THE RO TEHZHIENCU EHB BT % B2h

TAUSEERL 0/ 1 & STHER (ET0/0Aa FHiEs
TR T4 PR AE T A E Lash R — H 0. O w0

41P3.0/P3.141M%
RS-485/RS-232
SEmfE S, f#
Wk FP1.0/P1.1
F0/04 7 LA
NARFERE, Wi
[ h0/0,
it R41SP5|

B %prl 0117 5 . Pl -
AT IRRSRELE TP 0t L Sk Sy

|'Pq nse

| sz o e |
TR R,
e PR T

RET

SRy, HiEE
Download/ TvE ‘ | | Re-Download/ S8 T | TTHPTEF .
[ ST HAENEN S TR PER Hﬁigﬁtﬁﬁi
M'w SEHFEABEETLEENRAA N FubfleE TS T E e

B . AR

(W e
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(1).
(2).
(3).
(4).

Stepl/PHR1: IEFARFTAE A A HLALS, 4ISTC12C5A60X 55
Step2/:bUR2: FIIF XA, BheskH PR, DN RIS (x.bin, *. hex)
Step3/UR3: EFEHATIN, RFTMER M EMNE O, anE 4T 0 1-—-COM1, H:47 H12--COM2, . .
A e T A IR A RS-232 5347 [, 1] SE—2KUSB-RS232f%#:4%, AR M5070A -
F LEUSB-RS232F %45, AReAMAE, WIIESTCH AR L8k Mk iy i 4 2%
Stepd/*PPR4: EFE TR BENIG, BHERIEY “ EBR/CIRG &% 7 1At “ A0 dh A Bl B
(STC12 R H 5y WL R A IR/ CHR 5 I 4)
Step5/*bUR5: EFE “Download/ F#” %41 FHH P RTINS, AT EEHAT
Stepb/# UL,  WAJIEFE “Re-Download/TEHE F#k” #4240
TR EERR, FTEERGESHAYL LA, s b — s A g e b
—EESIERE “Download/ NH” 4L, ARG EA AN BB CoMRWE) , A
Jdo bH, Sb b, R BIAGER T EG A, BAVURERA S RET T .

KT B

MCU/HuF#L RXD(P3.0) ——— RS-232f£#2% —— PC/HIfii TXD(COM Port Pin3)
MCU/EE ML TXD(P3.1) ——— RS-232f%#ds —— PC/HLN  RXD(COM Port Pin2)
MCU/ 5 HL GND PC/H3Jili  GND(COM Port Pin5)

QRIS R SEPS. 0/P3. IERBIRS-485 /LR, HHEF
TERLIUEERE “ W BEITREPL 0/PL. 1 = 0, 04 A LUR 3 P g
KRS EBNE I PL O, Pl URREIR A0, B HLEBEATH PR, 48 BT RS-485.44%

b BELAS I A A LR B IR ELIS S S o Ak, IR LA mSHI ], HSTnRIARI REAR T
P3.0, P3. 12 ficesh A, EGEFRP1.0/P1.1 = 0/0A4 W] FEH A, DME NS EShE
BT H P RET

(5). RS—232% #48 n] % FIMAX232/SP232 (4. 5-5. 5V) , MAX3232/SP3232 (3V-5. 5V).
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13.1.4 STC-ISP (R G ERIELAH LM T4tz T EE 4R AA

WP RG0KAERS-23282 1,
A f#FHSTC-ISP Ver 3. 0A. PCBY# M A/E N ZFE T E
STC-ISP Ver 3.0A PCBH 7] AR 3R B, 29 5 S STC12 & %1/16Pin /20Pin / 28Pin /

32Pin. FRAILE FEM NG 7 —5kbr2E40, Ui B B2 SZRF16Pin /20Pin / 28Pin / 32Pin ! [1J W
—Fp, F P ERER . EIE R B Yn R e 3% B SRR AR S 40Pin ), B 558 25 20-Pind ) A& b
2R, R R LI b2 X A ) 2R

FESTC-ISP Ver 3.0A PCB #t 58 B T~ & f Hl /- A P 1 A -
PR U
(1), FRHEE AL TAE F I B ALY
A, BVELFHL, S IPTHIMCU-VCC, +5V HL Y/ I
B. 3VERL ML, FEEJPLIIMCU-VCC, 3. 3VELJHAE
(2). HERLL (STCHEAL)
Ao Wl 90 B I A Sk 3 N PC/ LIRS 232 B AT 4z 1 4 2 FH 3845
B. ¥4 [F]— i Y USBAE Sk 4 A PC/ FLIXUSBH2 11 F - U
C. ¥ B —AUSBHELHI— 3 ASTC-ISP Ver 3.0A PCBHRUSBI4 ]l TRS-232i
{EAL L, HFUSB +5V Power] 5 (D43, USBHE 145 Hi)
(3) . Ay o AN g i
(4). SWIFFIRALFARFL TARAS,  BEIMCU-VCC PowerfT AN3E (DA1), A 45 % HLid
(5). SW3IF %
AT AR TIRES, PLO,PLL =1, | AN HE5HY
AF1EFIRAS, P1.O,P1.1=0,0, F#E3H.
R B P HLE R “ FIRA A EIP1.0/PL.1 = 0,04 4IP3, 0F &1L T a2 wh

U SWITTF A T4 NIRAS, 1B HLAIPL. 0/P1. 143

(6) . ¥ 5 ML U 1-Socket i 5 B8, B 55 5 AL, v 7 5 ML /2 8-Pin/20-Pin/28-Pin, Tfij

Ul-Socketd S BE Z40-Pin, AT U2 5 Fidi, L SRR — ik 4

(7). KT %4 “Download/ F#” ( DAFEL B AL LB Z ATiEPCoE K —H ST

jjﬁﬂﬂ?

(8). % FSWIFFK, AWl LB ER, JERMCU-VCC Power)] 5% (D41)
ﬁtﬁTSTcﬁﬁmﬁ)\Isplﬁw(STC12§&J A5 3k NTSP)

(9). FEAINGE, FIESWITFR, R SWIHF KA F 3R FIRES, MCU-VCC PowerdT A%
(D41), ZRHfrpLlE, HCF ML, e BRI AL,
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13.1.5 & FcRS-23245#18%, WA FASTCHIISP &R MIRS-232iR {545k

FIFISTC-TSP Ver 3.0A PCB #Ri#E{TRS-232%% 4
%)#W”ﬁﬁ)j H ORI b 5E il N3/ ek :
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Ul-Socke t 4 ' e AN 1548 N R AL
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13.2 “%wi¥es/)Lmas, “mizss, HE

STC B AU FART Fh 2 136 2/ 1 i s -

LA Z i 2SI gads 7 n] LSRR, AT HIKeil C51

2. fESTCE ML, 4 ikIntel [#18052/87C52/87C54/87C58, PhilipsffIP87C52/P87C54,/P87C58%) nl
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13.3 BEX TEUERIER (SEHAMFE TE)

/* */
/* --- STC MCU International Limited */
% e FORSTC T RFVFIHL R EAE ST 2 S Hrmemmmmroeeeee )
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
P AN R BEAERR T P AT BAE S R G SR, - - */
/% VEAERR T R B E AR B A 1 STCR BERE ALY - */

/* */

#include <reg51.h>
#include <instrins.h>

sfr IAP_CONTR = 0xc7;
sbit MCU_Start_Led = P177;

#define Self Define ISP _Download Command 0x22

#define RELOAD COUNT 0xfb //18.432MHz,12T,SMOD=0,9600bps
//#define RELOAD COUNT 0xf6 //18.432MHz,12T,SMOD=0,4800bps
/H#define RELOAD_ COUNT Oxec //18.432MHz,12T,SMOD=0,2400bps
//#define RELOAD COUNT 0xd8 //18.432MHz,12T,SMOD=0,1200bps

void serial_port_initial(void);

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

void display MCU_Start Led(void);

void main(void)

{
unsigned char i = 0;
serial port_initial(); //nitial UART
display MCU_Start_Led(); //Turn on the work LED
send UART(0x34); //Send UART test data
send UART(0xa7); // Send UART test data
while (1);

§
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void send UART (unsigned char 1)

{
ES =0; //Disable serial interrupt
TI=0; //Clear TI flag
SBUF =1i; //send this data
while (!TD); //wait for the data is sent
TI=0; //clear TI flag
ES=1; //enable serial interrupt
}
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();
}
}
if (TT)
{
TI=0;
H
H
void soft reset to ISP_Monitor(void)
{
IAP_CONTR = 0x60; //0110,0000 soft reset system to run ISP monitor
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_();
b
b
b
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
b
b
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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.

ASMS1 is a powerful assembler with all the bells and whistles. It is available on Intel development systems
and on the IBM PC family of microcomputers. Since these "host" computers contain a CPU chip other than the
8051, ASMSI is called a cross assembler. An 8051 source program may be written on the host computer (using
any text editor) and may be assembled to an object file and listing file (using ASM51), but the program may not
be executed. Since the host system's CPU chip is not an 8051, it does not understand the binary instruction in the
object file. Execution on the host computer requires either hardware emulation or software simulation of the tar-
get CPU. A third possibility is to download the object program to an 8051-based target system for execution.

ASMS51 is invoked from the system prompt by

ASMS1 source_file [assembler controls]

The source file is assembled and any assembler controls specified take effect. The assembler receives a source
file as input (e.g., PROGRAM.SRC) and generates an object file (PROGRAM.OBJ) and listing file (PROGRAM.
LST) as output. This is illustrated in Figure 1.

Since most assemblers scan the source program twice in performing the translation to machine language,
they are described as two-pass assemblers. The assembler uses a location counter as the address of instructions
and the values for labels. The action of each pass is described below.

PROGRAM.OB]J
PROGRAM.SRC
Legend PROGRAM.LST
QO Utility program
[ User file

Figure 1 Assembling a source program

Pass one

During the first pass, the source file is scanned line-by-line and a symbol table is built. The location counter de-
faults to 0 or is set by the ORG (set origin) directive. As the file is scanned, the location counter is incremented by
the length of each instruction. Define data directives (DBs or DWs) increment the location counter by the number
of bytes defined. Reserve memory directives (DSs) increment the location counter by the number of bytes re-
served.

Each time a label is found at the beginning of a line, it is placed in the symbol table along with the current
value of the location counter. Symbols that are defined using equate directives (EQUSs) are placed in the symbol
table along with the "equated" value. The symbol table is saved and then used during pass two.

Pass two

During pass two, the object and listing files are created. Mnemonics are converted to opcodes and placed in the
output files. Operands are evaluated and placed after the instruction opcodes. Where symbols appear in the oper-
and field, their values are retrieved from the symbol table (created during pass one) and used in calculating the
correct data or addresses for the instructions.

Since two passes are performed, the source program may use "forward references", that is, use a symbol be-
fore it is defined. This would occur, for example, in branching ahead in a program.
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The object file, if it is absolute, contains only the binary bytes (0OH-OFH) of the machine language program.
A relocatable object file will also contain a sysmbol table and other information required for linking and locating.
The listing file contains ASCII text codes (02H-7EH) for both the source program and the hexadecimal bytes in
the machine language program.

A good demonstration of the distinction between an object file and a listing file is to display each on the host
computer's CRT display (using, for example, the TYPE command on MS-DOS systems). The listing file clearly
displays, with each line of output containing an address, opcode, and perhaps data, followed by the program state-
ment from the source file. The listing file displays properly because it contains only ASCII text codes. Displaying
the object file is a problem, however. The output will appear as "garbage", since the object file contains binary
codes of an 8051 machine language program, rather than ASCII text codes.

ASSEMBLY LANGUAGE PROGRAM FORMAT

Assembly language programs contain the following:

Machine instructions

Assembler directives

Assembler controls

Comments

Machine instructions are the familiar mnemonics of executable instructions (e.g., ANL). Assembler directives
are instructions to the assembler program that define program structure, symbols, data, constants, and so on (e.g.,
ORG). Assembler controls set assembler modes and direct assembly flow (e.g., STITLE). Comments enhance the
readability of programs by explaining the purpose and operation of instruction sequences.

Those lines containing machine instructions or assembler directives must be written following specific rules
understood by the assembler. Each line is divided into "fields" separated by space or tab characters. The general
format for each line is as follows:

[label:] mnemonic [operand] [, operand] [...]1 [;commernt]

Only the mnemonic field is mandatory. Many assemblers require the label field, if present, to begin on the left in
column 1, and subsequent fields to be separated by space or tab charecters. With ASMS1, the label field needn't
begin in column 1 and the mnemonic field needn't be on the same line as the label field. The operand field must,
however, begin on the same line as the mnemonic field. The fields are described below.

Label Field

A label represents the address of the instruction (or data) that follows. When branching to this instruction, this la-
bel is usded in the operand field of the branch or jump instruction (e.g., SIMP SKIP).

Whereas the term "label" always represents an address, the term "symbol" is more general. Labels are one
type of symbol and are identified by the requirement that they must terminate with a colon(:). Symbols are as-
signed values or attributes, using directives such as EQU, SEGMENT, BIT, DATA, etc. Symbols may be ad-
dresses, data constants, names of segments, or other constructs conceived by the programmer. Symbols do not
terminate with a colon. In the example below, PAR is a symbol and START is a label (which is a type of symbol).

PAR EQU 500 ;"PAR" IS A SYMBOL WHICH
;REPRESENTS THE VALUE 500
START: MOV A, #OFFH ;"START" IS A LABEL WHICH

;REPRESENTS THE ADDRESS OF
;THE MOV INSTRUCTION

A symbol (or label) must begin with a letter, question mark, or underscore (_); must be followed by letters,

"o,

digit, "?", or "_"; and can contain up to 31 characters. Symbols may use upper- or lowercase characters, but they

are treated the same. Reserved words (mnemonics, operators, predefined symbols, and directives) may not be
used.
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Mnemonic Field

Intruction mnemonics or assembler directives go into mnemonic field, which follows the label field. Examples of
instruction mnemonics are ADD, MOV, DIV, or INC. Examples of assembler directives are ORG, EQU, or DB.

Operand Field

The operand field follows the mnemonic field. This field contains the address or data used by the instruction. A
label may be used to represent the address of the data, or a symbol may be used to represent a data constant. The
possibilities for the operand field are largely dependent on the operation. Some operations have no operand (e.g.,
the RET instruction), while others allow for multiple operands separated by commas. Indeed, the possibilties for
the operand field are numberous, and we shall elaborate on these at length. But first, the comment field.

Comment Field

Remarks to clarify the program go into comment field at the end of each line. Comments must begin with a semi-
colon (;). Each lines may be comment lines by beginning them with a semicolon. Subroutines and large sections
of a program generally begin with a comment block—serveral lines of comments that explain the general proper-
ties of the section of software that follows.

Special Assembler Symbols

Special assembler symbols are used for the register-specific addressing modes. These include A, RO through R7,
DPTR, PC, C and AB. In addition, a dollar sign ($) can be used to refer to the current value of the location coun-
ter. Some examples follow.

SETB C
INC DPTR
INB 11,8

The last instruction above makes effective use of ASM51's location counter to avoid using a label. It could also be
written as
HERE: JNB TI, HERE

Indirect Address

For certain instructions, the operand field may specify a register that contains the address of the data. The com-
mercial "at" sign (@) indicates address indirection and may only be used with RO, R1, the DPTR, or the PC, de-
pending on the instruction. For example,

ADD A, @RO

MOVC A, @A+PC

The first instruction above retrieves a byte of data from internal RAM at the address specified in RO. The second
instruction retrieves a byte of data from external code memory at the address formed by adding the contents of the
accumulator to the program counter. Note that the value of the program counter, when the add takes place, is the
address of the instruction following MOVC. For both instruction above, the value retrieved is placed into the ac-
cumulator.

Immediate Data

Instructions using immediate addressing provide data in the operand field that become part of the instruction. Im-
mediate data are preceded with a pound sign (#). For example,
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CONSTANT EQU 100
MOV A, #OFEH
ORL  40H, #CONSTANT

All immediate data operations (except MOV DPTR . #data) require eight bits of data. The immediate data are
evaluated as a 16-bit constant, and then the low-byte is used. All bits in the high-byte must be the same (00H or
FFH) or the error message "value will not fit in a byte" is generated. For example, the following instructions are
syntactically correct:

MOV A, #OFFOOH

MOV A, #00FFH

But the following two instructions generate error messages:
MOV A, #OFEOOH
MOV A, #01FFH

If signed decimal notation is used, constants from -256 to +255 may also be used. For example, the follow-
ing two instructions are equivalent (and syntactically correct):
MOV A, #-256
MOV A, #OFFOOH

Both instructions above put 00H into accumulator A.

Data Address

Many instructions access memory locations using direct addressing and require an on-chip data memory address
(00H to 7FH) or an SFR address (80H to OFFH) in the operand field. Predefined symbols may be used for the
SFR addresses. For example,

MOV A, 45H
MOV A, SBUF ;SAME AS MOV A, 99H
Bit Address

One of the most powerful features of the 8051 is the ability to access individual bits without the need for masking
operations on bytes. Instructions accessing bit-addressable locations must provide a bit address in internal data
memory (00h to 7FH) or a bit address in the SFRs (80H to OFFH).

There are three ways to specify a bit address in an instruction: (a) explicitly by giving the address, (b) using
the dot operator between the byte address and the bit position, and (c¢) using a predefined assembler symbol. Some
examples follow.

SETB OE7H ;EXPLICIT BIT ADDRESS
SETB ACC.7 ;DOT OPERATOR (SAME AS ABOVE)
JNB TI, $ ;"TI" IS A PRE-DEFINED SYMBOL
JNB 99H, § :(SAME AS ABOVE)

Code Address

A code address is used in the operand field for jump instructions, including relative jumps (SJMP and conditional
jumps), absolute jumps and calls (ACALL, AJMP), and long jumps and calls (LJMP, LCALL).
The code address is usually given in the form of a label.

ASMS51 will determine the correct code address and insert into the instruction the correct 8-bit signed offset,
11-bit page address, or 16-bit long address, as appropriate.
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Generic Jumps and Calls

ASMS51 allows programmers to use a generic JMP or CALL mnemonic. "JMP" can be used instead of SIMP,
AJMP or LIMP; and "CALL" can be used instead of ACALL or LCALL. The assembler converts the generic
mnemonic to a "real" instruction following a few simple rules. The generic mnemonic converts to the short form
(for JMP only) if no forward references are used and the jump destination is within -128 locations, or to the ab-
solute form if no forward references are used and the instruction following the JMP or CALL instruction is in the
same 2K block as the destination instruction. If short or absolute forms cannot be used, the conversion is to the
long form.

The conversion is not necessarily the best programming choice. For example, if branching ahead a few in-
strucions, the generic JMP will always convert to LIMP even though an SIMP is probably better. Consider the
following assembled instructions sequence using three generic jumps.

LOC OBJ LINE  SOURCE

1234 1 ORG 1234H
1234 04 2 START: INC A
1235 80FD 3 IMP START ;ASSEMBLES AS SJMP
12FC 4 ORG START + 200
12FC 4134 5 IMP START ;ASSEMBLES AS AJMP
12FE 021301 6 IMP FINISH ;ASSEMBLES AS LIMP
1301 04 7 FINISH: INC A

8 END

The first jump (line 3) assembles as SIMP because the destination is before the jump ( i.e., no forward reference)
and the offset is less than -128. The ORG directive in line 4 creates a gap of 200 locations between the label
START and the second jump, so the conversion on line 5 is to AJIMP because the offset is too great for SIMP.
Note also that the address following the second jump (12FEH) and the address of START (1234H) are within the
same 2K page, which, for this instruction sequence, is bounded by 1000H and 17FFH. This criterion must be met
for absolute addressing. The third jump assembles as LIMP because the destination (FINISH) is not yet defined
when the jump is assembled (i.e., a forward reference is used). The reader can verify that the conversion is as
stated by examining the object field for each jump instruction.

ASSEMBLE-TIME EXPRESSION EVALUATION

Values and constants in the operand field may be expressed three ways: (a) explicitly (e.g.,0EFH), (b) with a pre-
defined symbol (e.g., ACC), or (c) with an expression (e.g.,2 + 3). The use of expressions provides a powerful
technique for making assembly language programs more readable and more flexible. When an expression is used,
the assembler calculates a value and inserts it into the instruction.
All expression calculations are performed using 16-bit arithmetic; however, either 8 or 16 bits are inserted

into the instruction as needed. For example, the following two instructions are the same:

MOV  DPTR, #04FFH +3

MOV  DPTR, #0502H ;ENTIRE 16-BIT RESULT USED

If the same expression is used in a "MOV A #data" instruction, however, the error message "value will not fit in a
byte" is generated by ASMS51. An overview of the rules for evaluateing expressions follows.
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Number Bases

The base for numeric constants is indicated in the usual way for Intel microprocessors. Constants must be fol-
lowed with "B" for binary, "O" or "Q" for octal, "D" or nothing for decimal, or "H" for hexadecimal. For example,
the following instructions are the same:

MOV A, #I5H
MOV A, #1111B
MOV A, #0FH
MOV A, #17Q
MOV A, #15D

Note that a digit must be the first character for hexadecimal constants in order to differentiate them from labels (i.e.,
"0AS5H" not "A5H").

Charater Strings

Strings using one or two characters may be used as operands in expressions. The ASCII codes are converted to the
binary equivalent by the assembler. Character constants are enclosed in single quotes ('). Some examples follow.
CINE A, #'Q', AGAIN

SUBB A, #'0' ;CONVERT ASCII DIGIT TO BINARY DIGIT
MOV  DPTR, #'AB'
MOV  DPTR, #4142H ;SAME AS ABOVE

Arithmetic Operators
The arithmetic operators are

+ addition

- subtraction

* multiplication
/ division

MOD  modulo (remainder after division)

For example, the following two instructions are same:
MOV A, 10+10H
MOV A, #lAH

The following two instructions are also the same:
MOV A, #5MOD7
MOV A, #4

Since the MOD operator could be confused with a symbol, it must be seperated from its operands by at least one
space or tab character, or the operands must be enclosed in parentheses. The same applies for the other operators
composed of letters.

Logical Operators

The logical operators are
OR logical OR
AND logical AND
XOR logical Exclusive OR
NOT logical NOT (complement)
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The operation is applied on the corresponding bits in each operand. The operator must be separated from the op-
erands by space or tab characters. For example, the following two instructions are the same:

MOV  A,#'9" AND OFH

MOV A, #9

The NOT operator only takes one operand. The following three MOV instructions are the same:
THREE EQU 3

MINUS THREE EQU -3
MOV A, # (NOT THREE) + 1
MOV A, #MINUS_THREE
MOV A, #11111101B

Special Operators

The sepcial operators are
SHR shift right
SHL shift left
HIGH  high-byte
LOW  low-byte
0 evaluate first

For example, the following two instructions are the same:
MOV  A,#8 SHL 1
MOV A, #10H

The following two instructions are also the same:
MOV A, #HIGH 1234H
MOV A, #12H

Relational Operators

When a relational operator is used between two operands, the result is alwalys false (0000H) or true (FFFFH).
The operators are

EQ = equals

NE <> not equals

LT < less than

LE <= less than or equal to
GT > greater than

GE >= greater than or equal to

Note that for each operator, two forms are acceptable (e.g., "EQ" or "="). In the following examples, all relational
tests are "true":

MOV A, #5=5

MOV A#5NE 4

MOV A#'X' LT 'Z

MOV A#'X >='X'

MOV  A#$>0

MOV  A#100 GE 50
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So, the assembled instructions are equal to
MOV A, #0FFH

Even though expressions evaluate to 16-bit results (i.e., OFFFFH), in the examples above only the low-order eight
bits are used, since the instruction is a move byte operation. The result is not considered too big in this case, be-
cause as signed numbers the 16-bit value FFFFH and the 8-bit value FFH are the same (-1).

Expression Examples
The following are examples of expressions and the values that result:

Expression Result
'B'-'A' 0001H
8/3 0002H
155 MOD 2 0001H
4%*4 0010H
8 AND 7 0000H
NOT 1 FFFEH
'A' SHL 8 4100H
LOW 65535 00FFH
@®+1)*2 0012H
SEQ4 0000H
'A' LT 'B' FFFFH
3 <=3 FFFFHss

A practical example that illustrates a common operation for timer initialization follows: Put -500 into Timer 1 reg-
isters TH1 and TL1. In using the HIGH and LOW operators, a good approach is
VALUE EQU -500
MOV  THI,#HIGH VALUE
MOV  TLI1,#LOW VALUE
The assembler converts -500 to the corresponding 16-bit value (FEOCH); then the HIGH and LOW operators ex-
tract the high (FEH) and low (OCH) bytes. as appropriate for each MOV instruction.

Operator Precedence

The precedence of expression operators from highest to lowest is
0
HIGH LOW
* / MOD SHL SHR
+-
EQ NE LT LE GT GE = <> < <= > >=
NOT
AND
OR XOR

When operators of the same precedence are used, they are evaluated left to right.

Examples:
Expression Value
HIGH ('A' SHL 8) 0041H
HIGH 'A'SHL 8 0000H
NOT 'A'- 1 FFBFH
'A' OR 'A' SHL 8 4141H
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ASSEMBLER DIRECTIVES

Assembler directives are instructions to the assembler program. They are not assembly language instructions ex-
ecutable by the target microprocessor. However, they are placed in the mnemonic field of the program. With the
exception of DB and DW, they have no direct effect on the contents of memory.

ASMS51 provides several catagories of directives:

Assembler state control (ORG, END, USING)

Symbol definition (SEGMENT, EQU, SET, DATA, IDATA, XDATA, BIT, CODE)
Storage initialization/reservation (DS, DBIT, DB, DW)

Program linkage (PUBLIC, EXTRN,NAME)

Segment selection (RSEG, CSEG, DSEG, ISEG, ESEG, XSEG)

Each assembler directive is presented below, ordered by catagory.

Assembler State Control
ORG (Set Origin) The format for the ORG (set origin) directive is
ORG expression
The ORG directive alters the location counter to set a new program origin for statements that follow. A label is
not permitted. Two examples follow.

ORG 100H ;SET LOCATION COUNTER TO 100H
ORG ($ +1000H) AND OFO0H ;SET TO NEXT 4K BOUNDARY

The ORG directive can be used in any segment type. If the current segment is absolute, the value will be an abso-
lute address in the current segment. If a relocatable segment is active, the value of the ORG expression is treated
as an offset from the base address of the current instance of the segment.

End The format of the END directive is
END

END should be the last statement in the source file. No label is permitted and nothing beyond the END statement
is processed by the assembler.

Using The format of the END directive is
USING expression

This directive informs ASMS51 of the currently active register bank. Subsequent uses of the predefined symbolic
register addresses ARO to AR7 will convert to the appropriate direct address for the active register bank. Consider
the following sequence:

USING 3
PUSH AR7
USING 1
PUSH AR7

The first push above assembles to PUSH 1FH (R7 in bank 3), whereas the second push assembles to PUSH OFH
(R7 in bank 1).

Note that USING does not actually switch register banks; it only informs ASMS51 of the active bank. Execut-
ing 8051 instructions is the only way to switch register banks. This is illustrated by modifying the example above
as follows:
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MOV  PSW, #00011000B ;SELECT REGISTER BANK 3

USING 3

PUSH AR7 ;ASSEMBLE TO PUSH 1FH

MOV  PSW, #00001000B ;SELECT REGISTER BANK 1

USING 1

PUSH AR7 ;ASSEMBLE TO PUSH 0FH
Symbol Definition

The symbol definition directives create symbols that represent segment, registers, numbers, and addresses. None
of these directives may be preceded by a label. Symbols defined by these directives may not have been previously
defined and may not be redefined by any means. The SET directive is the only exception. Symbol definiton direc-
tives are described below.

Segment The format for the SEGMENT directive is shown below.
symbol SEGMENT segment_type

The symbol is the name of a relocatable segment. In the use of segments, ASM51 is more complex than conven-
tional assemblers, which generally support only "code" and "data" segment types. However, ASM51 defines addi-
tional segment types to accommodate the diverse memory spaces in the 8051. The following are the defined 8051
segment types (memory spaces):

CODE (the code segment)

XDATA (the external data space)

DATA (the internal data space accessible by direct addressing, 00H—07H)

IDATA (the entire internal data space accessible by indirect addressing, 00H—07H)
BIT (the bit space; overlapping byte locations 20H-2FH of the internal data space)

For example, the statement

EPROM SEGMENT CODE

declares the symbol EPROM to be a SEGMENT of type CODE. Note that this statement simply declares what
EPROM is. To actually begin using this segment, the RSEG directive is used (see below).

EQU (Equate) The format for the EQU directive is
Symbol EQU expression

The EQU directive assigns a numeric value to a specified symbol name. The symbol must be a valid symbol
name, and the expression must conform to the rules described earlier.
The following are examples of the EQU directive:

N27 EQU 27 ;SET N27 TO THE VALUE 27
HERE EQU $ ;SET "HERE" TO THE VALUE OF
;THE LOCATION COUNTER
CR EQU 0DH ;SET CR (CARRIAGE RETURN) TO 0DH
MESSAGE: DB 'This is a message'
LENGTH EQU $ - MESSAGE ;"LENGTH" EQUALS LENGTH OF "MESSAGE"
Other Symbol Definition Directives The SET directive is similar to the EQU directive except the

symbol may be redefined later, using another SET directive.
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The DATA, IDATA, XDATA, BIT, and CODE directives assign addresses of the corresponding segment type
to a symbol. These directives are not essential. A similar effect can be achieved using the EQU directive; if used,
however, they evoke powerful type-checking by ASMS51. Consider the following two directives and four instruc-

tions:
FLAGI1 EQU 05H
FLAG2 BIT 05H
SETB  FLAGI

SETB  FLAG2
MOV  FLAGI, #0
MOV  FLAG2, #0

The use of FLAG2 in the last instruction in this sequence will generate a "data segment address expected" error
message from ASMS51. Since FLAG2 is defined as a bit address (using the BIT directive), it can be used in a set
bit instruction, but it cannot be used in a move byte instruction. Hence, the error. Even though FLAGI represents
the same value (05H), it was defined using EQU and does not have an associated address space. This is not an
advantage of EQU, but rather, a disadvantage. By properly defining address symbols for use in a specific memory
space (using the directives BIT, DATA, XDATA,ect.), the programmer takes advantage of 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 .MS51 files. If the defi-
nitions above were the first use of BSEG, then KBFLAG would be at bit address 00H (bit 0 of byte address 20H).
If other bits were defined previously using BSEG, then the definitions above would follow the last bit defined.

DB (Define Byte) The format for the DB (define byte) directive is,
[label:] DB expression [, expression] [...]

The DB directive initializes code memory with byte values. Since it is used to actually place data constants in
code memory, a CODE segment must be active. The expression list is a series of one or more byte values (each of
which may be an expression) separated by commas.
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The DB directive permits character strings (enclosed in single quotes) longer than two characters as long as they
are not part of an expression. Each character in the string is converted to the corresponding ASCII code. If a label
is used, it is assigned the address of th first byte. For example, the following statements

CSEG AT 0100H
SQUARES: DB 0,1,4,9, 16,25 ;SQUARES OF NUMBERS 0-5
MESSAGE: DB 'Login:', 0 ;NULL-TERMINATED CHARACTER STRING
When assembled, result in the following hexadecimal memory assignments for external code memory:
Address Contents
0100 00
0101 01
0102 04
0103 09
0104 10
0105 19
0106 4C
0107 6F
0108 67
0109 69
010A 6E
010B 3A
010C 00

DW (Define Word) The format for the DW (define word) directive is
[label:] DW expression [, expression] [...]

The DW directive is the same as the DB directive except two memory locations (16 bits) are assigned for each
data item. For example, the statements

CSEG AT 200H
DW $,'A", 1234H, 2, 'BC'

result in the following hexadecimal memory assignments:

Address Contents
0200 02
0201 00
0202 00
0203 41
0204 12
0205 34
0206 00
0207 02
0208 42
0209 43

Program Linkage

Program linkage directives allow the separately assembled modules (files) to communicate by permitting inter-
module references and the naming of modules. In the following discussion, a "module" can be considered a "file."
(In fact, a module may encompass more than one file.)
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Public The format for the PUBLIC (public symbol) directive is
PUBLIC symbol [, symbol] [...]

The PUBLIC directive allows the list of specified symbols to known and used outside the currently assembled
module. A symbol declared PUBLIC must be defined in the current module. Declaring it PUBLIC allows it to be
referenced in another module. For example,

PUBLIC  INCHAR, OUTCHR, INLINE, OUTSTR

Extrn The format for the EXTRN (external symbol) directive is
EXTRN segment_type (symbol [, symbol] [...],...)

The EXTRN directive lists symbols to be referenced in the current module that are defined in other modules. The
list of external symbols must have a segment type associated with each symbol in the list. (The segment types are
CODE, XDATA, DATA, IDATA, BIT, and NUMBER. NUMBER s a type-less symbol defined by EQU.) The
segment type indicates the way a symbol may be used. The information is important at link-time to ensure sym-
bols are used properly in different modules.

The PUBLIC and EXTRN directives work together. Consider the two files, MAIN.SRC and MESSAGES.
SRC. The subroutines HELLO and GOOD_BYE are defined in the module MESSAGES but are made available
to other modules using the PUBLIC directive. The subroutines are called in the module MAIN even though they
are not defined there. The EXTRN directive declares that these symbols are defined in another module.

MAIN.SRC:

EXTRN CODE (HELLO, GOOD_BYE)

éALL HELLO

éALL GOOD BYE

END
MESSAGES.SRC:

PUBLIC HELLO, GOOD BYE
HELLO: &l.).egin subroutine)

RET

GOOD_BYE: (begin subroutine)
RET
END
Neither MAIN.SRC nor MESSAGES.SRC is a complete program; they must be assembled separately and
linked together to form an executable program. During linking, the external references are resolved with correct

addresses inserted as the destination for the CALL instructions.

Name The format for the NAME directive is
NAME module name
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All the usual rules for symbol names apply to module names. If a name is not provided, the module takes on
the file name (without a drive or subdirectory specifier and without an extension). In the absence of any use of
the NAME directive, a program will contain one module for each file. The concept of "modules," therefore, is
somewhat cumbersome, at least for relatively small programming problems. Even programs of moderate size (en-
compassing, for example, several files complete with relocatable segments) needn't use the NAME directive and
needn't pay any special attention to the concept of "modules." For this reason, it was mentioned in the definition
that a module may be considered a "file," to simplify learning ASM51. However, for very large programs (several
thousand lines of code, or more), it makes sense to partition the problem into modules, where, for example, each
module may encompass several files containing routines having a common purpose.

Segment Selection Directives

When the assembler encounters a segment selection directive, it diverts the following code or data into the select-
ed segment until another segment is selected by a segment selection directive. The directive may select may select
a previously defined relocatable segment or optionally create and select absolute segments.

RSEG (Relocatable Segment)  The format for the RSEG (relocatable segment) directive is
RSEG segment_name

Where "segment name" is the name of a relocatable segment previously defined with the SEGMENT directive.
RSEG is a "segment selection" directive that diverts subsequent code or data into the named segment until another
segment selection directive is encountered.

Selecting Absolute Segments RSEG selects a relocatable segment. An "absolute" segment, on the other
hand, is selected using one of the directives:

CSEG (AT address)
DSEG (AT address)
ISEG (AT address)
BSEG (AT address)
XSEG (AT address)

These directives select an absolute segment within the code, internal data, indirect internal data, bit, or external
data address spaces, respectively. If an absolute address is provided (by indicating "AT address"), the assembler
terminates the last absolute address segment, if any, of the specified segment type and creates a new absolute seg-
ment starting at that address. If an absolute address is not specified, the last absolute segment of the specified type
is continuted. If no absolute segment of this type was previously selected and the absolute address is omitted, a
new segment is created starting at location 0. Forward references are not allowed and start addresses must be ab-
solute.

Each segment has its own location counter, which is always set to 0 initially. The default segment is an ab-
solute code segment; therefore, the initial state of the assembler is location 0000H in the absolute code segment.
When another segment is chosen for the first time, the location counter of the former segment retains the last
active value. When that former segment is reselected, the location counter picks up at the last active value. The
ORG directive may be used to change the location counter within the currently selected segment.

ASSEMBLER CONTROLS

Assembler controls establish the format of the listing and object files by regulating the actions of ASM51. For the
most part, assembler controls affect the look of the listing file, without having any affect on the program itself.
They can be entered on the invocation line when a program is assembled, or they can be placed in the source file.
Assembler controls appearing in the source file must be preceded with a dollor sign and must begin in column 1.
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There are two categories of assembler controls: primary and general. Primary controls can be placed in the
invocation line or at the beginnig of the source program. Only other primary controls may precede a primary con-

trol. General controls may be placed anywhere in the source program.

LINKER OPERATION

In developing large application programs, it is common to divide tasks into subprograms or modules containing
sections of code (usually subroutines) that can be written separately from the overall program. The term "modu-
lar programming" refers to this programming strategy. Generally, modules are relocatable, meaning they are not
intended for a specific address in the code or data space. A linking and locating program is needed to combine the
modules into one absolute object module that can be executed.

Intel's RL51 is a typical linker/locator. It processes a series of relocatable object modules as input and creates
an executable machine language program (PROGRAM, perhaps) and a listing file containing a memory map and
symbol table (PROGRAM.M51). This is illustrated in following figure.

FILE3.0OBJ PROGRAM.ABS
FILE2.0BJ
FILE1.OBJ

PROGRAM.MAP

Legend
QO Utility program
[ User file

Linker operation

As relocatable modules are combined, all values for external symbols are resolved with values inserted into
the output file. The linker is invoked from the system prompt by

RL51 input_list [TO output file] [location_controls]

The input_list is a list of relocatable object modules (files) separated by commas. The output_list is the name
of the output absolute object module. If none is supplied, it defaults to the name of the first input file without any
suffix. The location_controls set start addresses for the named segments.

For example, suppose three modules or files (MAIN.OBJ, MESSAGES.OBJ, and SUBROUTINES.OBJ) are
to be combined into an executable program (EXAMPLE), and that these modules each contain two relocatable
segments, one called EPROM of type CODE, and the other called ONCHIP of type DATA. Suppose further that
the code segment is to be executable at address 4000H and the data segment is to reside starting at address 30H (in
internal RAM). The following linker invocation could be used:

RS51  MAIN.OBJ, MESSAGES.OBJ, SUBROUTINES.OBJ TO EXAMPLE & CODE
(EPROM (4000H) DATA (ONCHIP (30H))

Note that the ampersand character "&" is used as the line continuaton character.

If the program begins at the label START, and this is the first instruction in the MAIN module, then execu-
tion begins at address 4000H. If the MAIN module was not linked first, or if the label START is not at the begin-
ning of MAIN, then the program's entry point can be determined by examining the symbol table in the listing file
EXAMPLE.M51 created by RL51. By default, EXAMPLE.M51 will contain only the link map. If a symbol table
is desired, then each source program must have used the SDEBUG control. The following table shows the assem-
bler controls supported by ASM51.
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Assembler controls supported by ASMS51

PRIMARY/
NAME GENERAL DEFAULT ABBREV. MEANING
DATE (date) P DATE() DA Place string in header (9 char. max.)
DEBUG P NODEBUG DB Outputs debug symbol information to object file
EJECT G not applicable EJ Continue listing on next page
ERRORPRINT P NOERRORPRINT EP Designates a file to receive error messages in addition to the
(file) listing file (defauts to console)
NOERRORPRINT P NOERRORPRINT NOEP |Designates that error messages will be printed in listing file
only
GEN G GENONLY GO  |List only the fully expanded source as if all lines generated
by a macro call were already in the source file
GENONLY G GENONLY NOGE |List only the original source text in the listing file
INCLUED(file) G not applicable IC Designates a file to be included as part of the program
LIST G LIST LI Print subsequent lines of source code in listing file
NOLIST G LIST NOLI |Do not print subsequent lines of source code in lisitng file
MACRO P MACRO(50) MR  [Evaluate and expand all macro calls. Allocate percentage of]
(men_precent) free memory for macro processing
NOMACRO P MACRO(50) NOMR |Do not evalutate macro calls
MODS1 P MODS1 MO  |Recognize the 8051-specific predefined special function
registers
NOMODS51 P MODS1 NOMO |Do not recognize the 8051-specific predefined special
function registers
OBJECT(file) P OBJECT(source.OBJ) (0)] Designates file to receive object code
NOOBJECT P OBJECT(source.OBJ)[ NOOJ [Designates that no object file will be created
PAGING P PAGING PI Designates that listing file be broken into pages and each
will have a header
NOPAGING P PAGING NOPI |Designates that listing file will contain no page breaks
PAGELENGTH P PAGELENGT(60) PL Sets maximun number of lines in each page of listing file
(N) (range=10 to 65536)
PAGE WIDTH (N) P PAGEWIDTH(120) PW  |Set maximum number of characters in each line of listing
file (range = 72 to 132)
PRINT(file) P PRINT(source.LST) PR Designates file to receive source listing
NOPRINT P PRINT(source.LST) | NOPR |Designates that no listing file will be created
SAVE G not applicable SA Stores current control settings from SAVE stack
RESTORE G not applicable RS Restores control settings from SAVE stack
REGISTERBANK P REGISTERBANK(0) RB Indicates one or more banks used in program module
(tb,...)
NOREGISTER- P REGISTERBANK(0)| NORB |Indicates that no register banks are used
BANK
SYMBOLS P SYMBOLS SB Creates a formatted table of all symbols used in program
NOSYMBOLS P SYMBOLS NOSB [Designates that no symbol table is created
TITLE(string) G TITLE( ) TT Places a string in all subsequent page headers (max.60
characters)
WORKFILES P same as source WF  |Designates alternate path for temporay workfiles
(path)
XREF P NOXREF XR  [Creates a cross reference listing of all symbols used in
program
NOXREF P NOXREF NOXR [Designates that no cross reference list is created
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MACROS

The macro processing facility (MPL) of ASM51 is a "string replacement" facility. Macros allow frequently used
sections of code be defined once using a simple mnemonic and used anywhere in the program by inserting the
mnemonic. Programming using macros is a powerful extension of the techniques described thus far. Macros can
be defined anywhere in a source program and subsequently used like any other instruction. The syntax for macro
definition is

%*DEFINE (call_pattern) (macro_body)

Once defined, the call pattern is like a mnemonic; it may be used like any assembly language instruction by
placing it in the mnemonic field of a program. Macros are made distinct from "real" instructions by preceding
them with a percent sign, "%". When the source program is assembled, everything within the macro-body, on
a character-by-character basis, is substituted for the call-pattern. The mystique of macros is largely unfounded.
They provide a simple means for replacing cumbersome instruction patterns with primitive, easy-to-remember
mnemonics. The substitution, we reiterate, is on a character-by-character basis—nothing more, nothing less.

For example, if the following macro definition appears at the beginning of a source file,

%*DEFINE (PUSH_DPTR)
(PUSH DPH
PUSH DPL
)

then the statement
%PUSH_DPTR
will appear in the .LST file as

PUSH DPH
PUSH DPL

The example above is a typical macro. Since the 8051 stack instructions operate only on direct addresses,
pushing the data pointer requires two PUSH instructions. A similar macro can be created to POP the data pointer.
There are several distinct advantages in using macros:

A source program using macros is more readable, since the macro mnemonic is generally more indicative
of the intended operation than the equivalent assembler instructions.

The source program is shorter and requires less typing.

Using macros reduces bugs

Using macros frees the programmer from dealing with low-level details.

The last two points above are related. Once a macro is written and debugged, it is used freely without the worry
of bugs. In the PUSH DPTR example above, if PUSH and POP instructions are used rather than push and pop
macros, the programmer may inadvertently reverse the order of the pushes or pops. (Was it the high-byte or low-
byte that was pushed first?) This would create a bug. Using macros, however, the details are worked out once—
when the macro is written—and the macro is used freely thereafter, without the worry of bugs.

Since the replacement is on a character-by-character basis, the macro definition should be carefully con-
structed with carriage returns, tabs, ect., to ensure proper alignment of the macro statements with the rest of the
assembly language program. Some trial and error is required.

There are advanced features of ASM51's macro-processing facility that allow for parameter passing, local
labels, repeat operations, assembly flow control, and so on. These are discussed below.
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Parameter Passing

A macro with parameters passed from the main program has the following modified format:

%*DEFINE (macro_name (parameter_list)) (macro_body)
For example, if the following macro is defined,
%*DEFINE (CMPA# (VALUE))
(CINE A, #%VALUE, $ +3
)

then the macro call
%CMPA# (20H)

will expand to the following instruction in the .LST file:
CINE  A,#20H,$+3

Although the 8051 does not have a "compare accumulator” instruction, one is easily created using the CINE
instruction with "$+3" (the next instruction) as the destination for the conditional jump. The CMPA# mnemonic
may be easier to remember for many programmers. Besides, use of the macro unburdens the programmer from
remembering notational details, such as "$+3."

Let's develop another example. It would be nice if the 8051 had instructions such as

JUMP IF ACCUMULATOR GREATER THAN X

JUMP IF ACCUMULATOR GREATER THAN OR EQUAL TO X
JUMP IF ACCUMULATOR LESS THAN X

JUMP IF ACCUMULATOR LESS THAN OR EQUAL TO X

but it does not. These operations can be created using CINE followed by JC or JNC, but the details are tricky.
Suppose, for example, it is desired to jump to the label GREATER _THAN if the accumulator contains an ASCII
code greater than "Z" (S5AH). The following instruction sequence would work:

CINE A, #5BH, $=3

INC GREATER THAN
The CJINE instruction subtracts 5BH (i.e., "Z" + 1) from the content of A and sets or clears the carry flag accord-
ingly. CINE leaves C=1 for accumulator values 00H up to and including SAH. (Note: SAH-SBH<O0, therefore
C=1; but SBH-5SBH=0, therefore C=0.) Jumping to GREATER THAN on the condition "not carry" correctly
jumps for accumulator values SBH, SCH, SDH, and so on, up to FFH. Once details such as these are worked out,
they can be simplified by inventing an appropriate mnemonic, defining a macro, and using the macro instead of

the corresponding instruction sequence. Here's the definition for a "jump if greater than" macro:

%*DEFINE (JGT (VALUE, LABEL))
(CINE A, #%VALUE+1, $+3  ;JGT
JNC  %LABEL
)

To test if the accumulator contains an ASCII code greater than "Z," as just discussed,the macro would be called as
%JGT  ('Z', GREATER THAN)
ASMS51 would expand this into

CINE A, #5BH, $+3 JGT
INC GREATER THAN

The JGT macro is an excellent example of a relevant and powerful use of macros. By using macros, the program-
mer benefits by using a meaningful mnemonic and avoiding messy and potentially bug-ridden details.
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Local Labels
Local labels may be used within a macro using the following format:

%*DEFINE (macro_name [(parameter_list)])
[LOCAL list of local labels] (macro_body)

For example, the following macro definition

%*DEFINE  (DEC_DPTR) LOCAL SKIP

(DEC  DPL :DECREMENT DATA POINTER
MOV A, DPL
CINE A, #OFFH, %SKIP
DEC DPL
%SKIP: )

would be called as
%DEC_DPTR
and would be expanded by ASMS51 into

DEC  DPL :DECREMENT DATA POINTER
MOV A, DPL

CINE A, #OFFH, SKIPOO

DEC  DPH

SKIP0O:

Note that a local label generally will not conflict with the same label used elsewhere in the source program, since
ASMS51 appends a numeric code to the local label when the macro is expanded. Furthermore, the next use of the

same local label receives the next numeric code, and so on.

The macro above has a potential "side effect." The accumulator is used as a temporary holding place for
DPL. If the macro is used within a section of code that uses A for another purpose, the value in A would be lost.
This side effect probably represents a bug in the program. The macro definition could guard against this by saving

A on the stack. Here's an alternate definition for the DEC_DPTR macro:

%*DEFINE (DEC_DPTR) LOCAL SKIP
(PUSHACC

DEC DPL ;DECREMENT DATA POINTER
MOV A, DPL
CINE A, #0FFH, %SKIP
DEC DPH

%SKIP: POP ACC
)

Repeat Operations

This is one of several built-in (predefined) macros. The format is
%REPEAT (expression) (text)
For example, to fill a block of memory with 100 NOP instructions,

%REPEAT  (100)
(NOP

)
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Control Flow Operations

The conditional assembly of section of code is provided by ASM51's control flow macro definition. The format is

%IF (expression) THEN (balanced_text)
[ELSE (balanced text)] FI

For example,

INTRENAL EQU 1 ;1 =8051 SERIAL I/0O DRIVERS
;0 =8251 SERIAL I/0O DRIVERS

%IF (INTERNAL) THEN

(INCHAR: . ;8051 DRIVERS
OUTCHR:

)ELSE
(INCHAR: . ;8251 DRIVERS
OUTCHR:

)

In this example, the symbol INTERNAL is given the value 1 to select I/O subroutines for the 8051's serial port,
or the value 0 to select I/O subroutines for an external UART, in this case the 8251. The IF macro causes ASM51
to assemble one set of drivers and skip over the other. Elsewhere in the program, the INCHAR and OUTCHR
subroutines are used without consideration for the particular hardware configuration. As long as the program as
assembled with the correct value for INTERNAL, the correct subroutine is executed.
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MiZB: CiEE %I

ADVANTAGES AND DISADVANTAGES OF 8051 C

The advantages of programming the 8051 in C as compared to assembly are:
» Offers all the benefits of high-level, structured programming languages such as C, including the ease of
writing subroutines
* Often relieves the programmer of the hardware details that the complier handles on behalf of the
programmer
» Easier to write, especially for large and complex programs
* Produces more readable program source codes
Nevertheless, 8051 C, being very similar to the conventional C language, also suffers from the following disad-
vantages:
* Processes the disadvantages of high-level, structured programming languages.
» Generally generates larger machine codes
* Programmer has less control and less ability to directly interact with hardware

To compare between 8051 C and assembly language, consider the solutions to the Example—Write a program us-
ing Timer 0 to create a I KHz square wave on P1.0.
A solution written below in 8051 C language:

sbit portbit = P1"0; /*Use variable portbit to refer to P1.0*/
main ()
{
TMOD = 1;
while (1)
{
THO = OxFE;
TLO = 0xC;
TRO=1;
while (TFO !=1);
TRO =0;
TF0 =0;
portbit = |(P1.70);
b
H
A solution written below in assembly language:
ORG 8100H
MOV  TMOD, #01H ;16-bit timer mode
LOOP: MOV  THO, #OFEH ;-500 (high byte)
MOV  TLO, #0CH ;-500 (low byte)
SETB  TRO ;start timer
WAIT: JNB TFO, WAIT ;wait for overflow
CLR TRO ;stop timer
CLR TFO ;clear timer overflow flag
CPL P1.0 ;toggle port bit
SIMP  LOOP ;repeat
END

424



STC12C5620AD

Notice that both the assembly and C language solutions for the above example require almost the same number of
lines. However, the difference lies in the readability of these programs. The C version seems more human than as-
sembly, and is hence more readable. This often helps facilitate the human programmer's efforts to write even very
complex programs. The assembly language version is more closely related to the machine code, and though less
readable, often results in more compact machine code. As with this example, the resultant machine code from the
assembly version takes 83 bytes while that of the C version requires 149 bytes, an increase of 79.5%!

The human programmer's choice of either high-level C language or assembly language for talking to the
8051, whose language is machine language, presents an interesting picture, as shown in following figure.

Human language » C (high-level) language
Eg. English, Malay, Chinese Eg. for (x=0; x<9; x++)...
4
Complier
B | Assembly language
- Eg. MOV, ADD, SUB

Machine language
Eg. 10011101 0101010101 | 4 Assembler | |

Conversion between human, high-level, assembly, and machine language
8051 C COMPILERS

We saw in the above figure that a complier is needed to convert programs written in 8051 C language into ma-
chine language, just as an assembler is needed in the case of programs written in assembly language. A complier
basically acts just like an assembler, except that it is more complex since the difference between C and machine
language is far greater than that between assembly and machine language. Hence the complier faces a greater task
to bridge that difference.

Currently, there exist various 8051 C complier, which offer almost similar functions. All our examples and
programs have been compiled and tested with Keil's p Vision 2 IDE by Keil Software, an integrated 8051 pro-
gram development envrionment that includes its C51 cross compiler for C. A cross compiler is a compiler that
normally runs on a platform such as IBM compatible PCs but is meant to compile programs into codes to be run
on other platforms such as the 8051.

DATA TYPES

8051 C is very much like the conventional C language, except that several extensions and adaptations have been
made to make it suitable for the 8051 programming environment. The first concern for the 8051 C programmer is
the data types. Recall that a data type is something we use to store data. Readers will be familiar with the basic C
data types such as int, char, and float, which are used to create variables to store integers, characters, or floating-
points. In 8051 C, all the basic C data types are supported, plus a few additional data types meant to be used spe-
cifically with the 8051.

The following table gives a list of the common data types used in 8051 C. The ones in bold are the specific
8051 extensions. The data type bit can be used to declare variables that reside in the 8051's bit-addressable loca-
tions (namely byte locations 20H to 2FH or bit locations 00H to 7FH). Obviously, these bit variables can only
store bit values of either 0 or 1. As an example, the following C statement:

bit flag=0;

declares a bit variable called flag and initializes it to 0.
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Data types used in 8051 C language

Data Type Bits | Bytes |Value Range

bit 1 0to 1

signed char 8 1 |-128 to +127

unsigned char 8 1 ]0to255

enum 16 2 [-32768 to +32767

signed short 16 2 [-32768 to +32767

unsigned short 16 2 |0to 65535

signed int 16 2 |-32768 to +32767

unsigned int 16 2 |0to 65535

signed long 32 4 |-2,147,483,648 to +2,147,483,647
unsigned long 32 4 10t04,294,967,295

float 32 4 |£1.175494E-38 to +£3.402823E+38
sbit 1 Otol

sfr 8 1 |0to 255

sfr16 16 2 |0to 65535

The data type sbit is somewhat similar to the bit data type, except that it is normally used to declare 1-bit
variables that reside in special function registes (SFRs). For example:

sbit P=0xDO0;

declares the sbit variable P and specifies that it refers to bit address DOH, which is really the LSB of the PSW
SFR. Notice the difference here in the usage of the assignment ("=") operator. In the context of sbit declarations,
it indicatess what address the sbit variable resides in, while in bit declarations, it is used to specify the initial
value of the bit variable.

Besides directly assigning a bit address to an sbit variable, we could also use a previously defined sfr vari-

able as the base address and assign our sbit variable to refer to a certain bit within that sfr. For example:

sfr PSW = 0xDO0;
sbit P =PSW"0;
This declares an sfr variable called PSW that refers to the byte address DOH and then uses it as the base address
to refer to its LSB (bit 0). This is then assigned to an sbit variable, P. For this purpose, the carat symbol (") is used
to specify bit position 0 of the PSW.
A third alternative uses a constant byte address as the base address within which a certain bit is referred. As
an illustration, the previous two statements can be replaced with the following:

sbit P=0xD0 " 0;
Meanwhile, the sfr data type is used to declare byte (8-bit) variables that are associated with SFRs. The
statement:
sfr IE = 0xAS;

declares an sfr variable IE that resides at byte address ASH. Recall that this address is where the Interrupt Enable
(IE) SFR is located; therefore, the sfr data type is just a means to enable us to assign names for SFRs so that it is
easier to remember.

The sfr16 data type is very similar to sfr but, while the sfr data type is used for 8-bit SFRs, sfr16 is used for
16-bit SFRs. For example, the following statement:

sfr16 DPTR = 0x82;
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declares a 16-bit variable DPTR whose lower-byte address is at 82H. Checking through the 8051 architecture,
we find that this is the address of the DPL SFR, so again, the sfr16 data type makes it easier for us to refer to the
SFRs by name rather than address. There's just one thing left to mention. When declaring sbit, sfr, or sfr16 vari-
ables, remember to do so outside main, otherwise you will get an error.

In actual fact though, all the SFRs in the 8051, including the individual flag, status, and control bits in the
bit-addressable SFRs have already been declared in an include file, called reg51.h, which comes packaged with
most 8051 C compilers. By using reg51.h, we can refer for instance to the interrupt enable register as simply IE
rather than having to specify the address A8H, and to the data pointer as DPTR rather than 82H. All this makes

8051 C programs more human-readable and manageable. The contents of reg51.h are listed below.

/*

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 1IE =
sfr 1P =
sfr SCON =
sfr SBUF =
/* BIT Register */

/* PSW */

sbit CY

sbit AC =
sbit FO =
sbit RS1 =
sbit RSO =
sbit oV =
sbit P =
/* TCON */

sbit TF1

sbit TR1 =
sbit TFO =
sbit TRO =

= 0x80;

0x90;
0xAO;
0xBO;
0xDO;
0xEOQ;
0xFO;
0x81;
0x82;
0x83;
0x87;
0x88;
0x89;
0x8A;
0x8B;
0x8C;
0x8D;
0xAS,;
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;

= 0xBS5;
= 0xB4;

0xB3;
0xB2;
0xB1;

= 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 numl 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

Ol |Q|n|[n|B]|W[IN|—

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 RS R4 &R5 R4-R7
3 R3 R2 & R3

Since there are only eight registers in the 8051, there may be situations where we do not have enough regist-
ers for parameter passing. When this happens, the remaining parameters can be passed through fixed memory loa-
cations. To specify that all parameters will be passed via memory, the NOREGPARMSs control directive is used.
To specify the reverse, use the REGPARMs control directive.

Return Values

Unlike parameters, which can be passed by using either registers or memory locations, output values must be
returned from functions via registers. The following table shows the registers used in returning different types of
values from functions.

Registers used in returning values from functions
Return Type Register Description
bit Carry Flag (C)
char/unsigned char/1-byte pointer|R7
int/unsigned int/2-byte pointer  |[R6 & R7 MSB in R6, LSB in R7
long/unsigned long R4-R7 MSB in R4, LSB in R7
float R4-R7 32-bit IEEE format
generic pointer R1-R3 Memory type in R3, MSB in R2, LSB in R1
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B3R C: STC12C5620AD A% 5 HHLE SHFE

Absolute Maximum Ratings

Parameter Symbol Min Max Unit
Srotage temperature TST -55 +125 [
Operating temperature (I) TA -40 +85 C
Operating temperature (C) TA 0 +70 C
DC power supply (5V) VDD - VSS -0.3 +6.0 v
DC power supply (3V) VDD - VSS -0.3 +4.0 \%
Voltage on any pin - -0.5 5.5 A%
DC Specification (5V MCU)
Sym | Parameter Sp.eciﬁcation — Test Condition
Min. | Typ Max. | Unit
Voo Operating Voltage 3.5 5.0 5.5 v
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, (SQOEZZI_I(%u?pui;m for output high (P0,P1,P2,P3) 150 230 ) WA sV
o | Sping S wpu WA TUPLZES) | g s
I Logic 0 input current (P0,P1,P2,P3) - 18 50 uA Vpin=0V
I Logic 1 to 0 transition current (P0,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 38 A%

Ipp Power Down Current - <0.1 | - uA 3.3V

| Idle Current - 2.0 - mA | 3.3V

e Operating Current - 4 10 mA | 3.3V

Vi Input Low (P0,P1,P2,P3) - - 0.8 v 3.3V

Vi Input low voltage (RESET,XTALI) - - 1.5 \% 3.3V

Vi Input High (P0,P1,P2,P3) 2.0 - - v 3.3V

Vi Input High (RESET) 3.0 - - A% 3.3V

Tows Sink Current for output low (P0,P1,P2,P3) - 20 - mA | 3.3V@Vpin=0.45V

Tou, (SQoilelir_lfu?;lr:)ent for output high (P0,P1,P2,P3) 40 70 ) UA 33V

Toms (Sls)llllsrﬁf;i 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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MOV R7, #05H

MOV RO, #20H
START: CLR P1.0

SETB P1.0

MOV R1, #02H
RXDATA: MOV SCON, #00010000B
WAIT: JNB RI, WAIT

CLR RI

MOV A, SBUF

MOV @RO, A

INC RO

DJNZ  R1, RXDATA

DJNZ  R7, START

T R S AT A R SR 1) R A A

s BEE AR
s WCHE N EBRAMELHE [X ik
s HATEANEE, S/1L=0

s RVFHATAEALS/L=1

; ﬁﬁtéﬂ?ﬁﬁz R4 74LS 16514
3 BT 0, R, Fﬂ%& TR
s RigkGE

—it, IS

:@Mﬁu,@%?m%&

s R

s IEERAMZE X

s FBIA N — AR

s ONEERTE R, 4kt

; SHHUR AR CEFIIFATEN
s KTERE AT b EE

bbb

X L, ar s kT

Ko WELR EUF, 4% LETHEY RN DLTR TR, (I REMZ, 1R HAF i gl

ﬂ‘r%o

—. B74HC164 B HITHEIE O
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M ALEAT O AR 7 SROB IR IRAS S, HATEE HP3. 0 (RXD) &, BArmf4hH
P3.1 (TXD) 6. FEREALETERIIMER T, &84T D RIE G A — A — 7 N 74HC164
o WREFRHIE, BT T4HC164T0 AT i il , TR SR AT A N RE e, A e R
BERMAAL, MRS 4, ETAHCI6AR) 4 H i N hnsek B =250 145 H),  DUEARAE
AT N 45 R P A H O

T2 RAMZE PR X 30H,  31HA PN 28 A3 4T H1 HH T4HC 16447 ¥ th () T2 1%

START: MOV R7, #02H ; WEERENTZTHANH
MOV RO, #30H 3 BEEHhERE
MOV SCON, #O0OH s WEHATHITR0
SEND: MOV A, @RO
MOV SBUF, A s BEERAT RIS R
WAIT: JNB TI, WAIT s W AR R IE e, TR T
CLR TI
INC RO s HUF—1M
DJNZ R7, SEND
RET
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NAME LcdDriver
#include<reg52.h>

- 3fe sfe sk she sk sie s sk sk sk sk ste sfe she she sfe sk ske sk ske sk sk sk sk sk sk st st st sk she sk she sk ske sk sie s sk sk sk ste st sk ste st ske sk ske sk ske sk sieosie sk sk st st ste st sk st sl sk ske sk sk st sk sk sk sk skeoskeskeoskoskokoskosk
s

;the LCD is 1/3 duty and 1/3 bias; 3Com*24Seg; 9 display RAM;

; Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
;Com0: ComOData0: Seg7  Segb  Seg5 Segd  Seg3 Seg2  Segl  Seg0
; ComODatal: Segl5 Segl4 Segl3 Segl2 Segll Segl0 Seg9  Seg8

; ComOData2: Seg23  Seg22 Seg2l Seg20 Segl9 Segl8 Segl7 Segl6
;Coml: ComlData0: Seg7  Segb  Seg5 Segd Seg3 Seg2  Segl  Seg0
; ComlDatal: Segl5 Segl4 Segl3 Segl2 Segll Segl0 Seg9  Seg8

; ComlData2: Seg23  Seg22 Seg2l Seg20 Segl9 Segl8 Segl7 Segl6
;Com2: Com2Data0: Seg7  Segb  Seg5 Segd  Seg3 Seg2  Segl  Seg0
; Com2Datal: Segl5 Segl4 Segl3 Segl2 Segll Segl0 Seg9  Seg8

; Com2Data2: Seg23  Seg22 Seg2l Seg20 Segl9 Segl8 Segl7 Segl6

sk sk ok ok sk ok ok ok sk ok ok ok ok ok R sk ok ok sk ok ok sk ok ok R sk ok ok o sk ok ok R sk ok ok R sk ok ok ok sk ok ok R sk ok ok ok sk ok ok sk ok ok sk ok ok sk sk ok sk ok kR ok Rk ok ok
b

;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 sfe 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 skoiokokeoteoskeoskoskoskoskokosk
H

;======[nterrupt
CSEG AT 0000H
LIMP start
CSEG AT 000BH
LIMP int_t0

; register

lcdd_bit SEGMENT BIT
RSEG lcdd bit
OutFlag: DBIT 1 ;the output display reverse flag
lcdd_data SEGMENT DATA
RSEG lcdd_data
ComOData0: DS
ComODatal: DS
Com(QOData2: DS
ComlData0: DS
ComlDatal: DS
ComlData2: DS
Com2Data0: DS
Com2Datal: DS
Com2Data2: DS
TimeS: DS

[ e e e e e e
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t0 int SEGMENT CODE

RSEG

t0_int

USING 1

« sfe sfe sfe sk ske sk sie s sk sk sk ste st sfe st she she she sk ske sk sk sie s sk sk sk sk ste st she she sfe sk ske sk ske sl sk s sk sk st st st ste st she sk sk sk sk sk sk stk sk sk skeoskeskeokeokok
5

;TimeO interrupt

;ths system crystalloid is 22.1184MHz
;the time to get the TimeO interrupr is 2.5mS

;the whole duty is 2.5mS*6=15mS, including reverse
s s s s s s sk sk sk sk sk sk sk sk sk sk ok ok sk s s st st st sk sk sk sk sk sk sk sk sk sk sk ok sk s s st st st sk sk sk sk sk sk sk sk sk ok ok sk sk e ke ke sk koo 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

« 3 sfe sfe sk ske sk stk s sk sk st st sfe she she sfe she sk ske sk sk sk s sk sk sk ste st st she she she she sk ske sk sie sk sk sk sk ste st st st she sk ske sk ske sk sk stk sk sk st steosteoskeoskeoskoskokoskok
5

;initial the display RAM data

;if want to display other,then you may add other data to this RAM
;Com0: ComOData0,ComODatal,ComOData2

;Coml: ComlData0,ComlDatal,ComlData2

;Com2: Com?2Data0,ComODatal,Com(OData2

« 3 sfe she she ske sk sie sk sk sk st ste s sfe st she she sk ske sk sk sk st sk sk sk st st ste she she sk she sk ske sk sk sie sk sk sk sk ste st ste st sk she sk ske sk ske sk stk sk sk sk sk steskeskeoskeoskoskoskosk
5

InitComData:
MOV
MOV
MOV

;it will display "11111111"
ComOData0, #24H
ComODatal, #49H
ComOData2, #92H
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MOV  ComlData0, #92H
MOV ComlDatal, #24H
MOV  ComlData2, #49H
MOV  Com2Data0, #00H
MOV Com?2Datal, #00H
MOV  Com2Data2, #00H
RET

s sk ok sk ok ok o sk ok ok ok ok ok ok R sk ok ok sk ok ok R sk ok ok R sk ok ok sk ok ok R sk ok ok R sk ok ok ok sk ok Rk sk sk ok sk sk ok sk ok Rk kR Rk ok Kk
9

;reverse the display data
« 3 sfe sfe she sk sie sk sk sk sk sk st sfe st she she she sk ske sk sk sk sk sk sk sk st ste st she sk sk sk ske sk sie st sk sk sk sk ste st ste sk she sk ske sk ske sk sk sk sk sk sk ste st skeoskeoskeoskoskokokoskokok
b

RetComData:
MOV RO, #ComOData0 ;get the first data address
MOV R7, #9
RetCom_0:
MOV A, @RO
CPL A
MOV  @RO, A
INC RO
DINZ R7, RetCom_0
RET

Lok okokok sk ok ok sk ok ook sk ook sk ok ok sk okokok ok okok sk okok sk okokok kool sk okokok sk okokok kool ko okok ko oksk kR sk Rk kR K
2

;get the display Data and send to Output register

sk sk ok sk ok ok ok sk ok ok sk ok ok R sk ok ok ok sk ok ok sk ok ok R sk ok ok sk ok ok R sk ok ok R sk ok ok sk ok ok ok sk ok ok sk sk ok sk ok ok sk sk ook sk ok ok kR ok
9

OutData:

INC TimeS

MOV A, TimeS

MOV  P3, #11010101B ;clear display,all Com are 1/2VCC and invalidate
CINE A, #01H, OutData 1 ;judge the duty

MOV PO, ComOData0

MOV Pl, ComODatal

MOV P2, ComOData2

INB OutFlag,OutData_00

MOV  P3, #11010111B ;Com0 is work and is VCC
RET
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OutData_00:
MOV P3, #11010100B ;Com0 is work and is GND
RET
OutData_1:
CINE A, #02H,OutData 2
MOV PO, Com1Data0
MOV Pl, ComlDatal
MOV P2, ComlData2
INB OutFlag,OutData 10
MOV  P3, #11011101B ;:Com1 is work and is VCC
RET
OutData_10:
MOV P3, #11010001B ;:Com1 is work and is GND
RET
OutData 2:
MOV PO, Com2Data0
MOV PI, Com?2Datal
MOV P2, Com2Data2
INB OutFlag,OutData 20
MOV P3, #11110101B ;:Com?2 is work and is VCC
SIMP  OutData 21
OutData_20:
MOV P3,#11000101B ;Com2 is work and is GND
OutData 21:
MOV TimeS, #00H
ACALL RetComData
CPL  OutFlag
RET
;======Main Code

uart main SEGMENT CODE
RSEG uart_main
USING 0
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start:

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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