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H1E STC12C5201AD A% 8 FHl 2K 43

1.1 STC12C5201AD RSB HEHLE N

STC12C5201AD Z F1| F iy AL A& STCAE 7= (1) L Beb /WL B A (1 T) (BRIl 2 it /IR DO
/TBERPTTPLIIHT —AR805 1 L, Fa A RID e A AL A8051, (HIH L IRE-12F5 . WL AL
MAXS10% FI &2 17 HL %, 285 PWM, 8% 553 8AZA /DL 4 (300K/S, BI305IR/FP), &txF eEHL4%HI,
T A
1. ¥f5aA 8051 CPU, 1T, Fmfef/HLasE M, f544R0 2 s 1t 48051
2. LAEHJE:

STCI12C5201AD  RFI TAEHE: 5.5V -3.5V (BVHE AL

STCI2LE5201AD RH|TAEHE: 3.6V-22V (3VEFHL)
TAEMCRIERE: 0~35MHz, AH4FIH80511K 0~420MHz

F P SRR 25 18] 1K /2K /4K /5K /6K F75. ... ..

A FER2567% RAM

WHVOM (27/23/15/13 /114 , BAfEHN: #EXAIH/585 B4 GFIE80514& % 1/0 M)
Al E R AR MU /55 BRE, SRR/ bR, SONEIN/mB, TR

FEAN/O RSN RE S5 T34 F)20mA, {H BN i KA B 3E 55mA

7. ISP (TERGAI4wFE) /1IAP (FEN AT 9mfE) , il T HmER, LH T ESE

@ E T (P3.0/P3.1) B NEA PR, BRI sk —F
8. HEEPROMIjfE
9. HI'M
10. WHTEERRMAXB10 L A AL Ha i (HMER AR AR20MEL RIS, A7 I mT B 42 1K L FE 2 b D
11 NE— AN B EPL 2068 —/MEE T i o

SVEAF HLNL. 33V, 1RZEy 5% 3.3V B HLNL. 31V, iR R +3%
12. BFBERR: AN SR AR/, IR/ CHR A% (RN £ 5%F] + 10% LA PY)
M PAE T EH P RRTE, AEFR A AHR/C R 5IE 2 MR ek, w4
HR T N ER/CHR S 28 % M. 5.0V B 5HLN:  11MHz ~ 17MHz
3.3V L HLN: 8MHz ~ 12MHz
Wil FE LR AN iy i, PR A5 F PA FR T o, (R & R Z AR, PSSRl A e
13, JLaA 160758 i 2%

PN 5L 58051 A A IH 2 I 2%/ 114028, 1600 T 88 TORITL, A ehT 832, F N _E2PCA

FH AT P S I2 AN 1647 7 ) 2%

14. 2B HI O, AT EHTORME HUAEPS. 4/TO% i &b, AT FIT1AYEE HZEPS. 5/T L HY IR b

15. AN WO 616, £ G800 B W sl f AP fid ok b 7, SBT3 SCRF T Hh BB (R PCABE
He, Power Downtgizm] (41 b Wi i, TNTO/P3.2,INT1/P3.3, TO/P3.4, T1/P3.5, RxD/P3.0,
PCA0/P3.7, PCA1/P3.5
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MIEES B T A RAF FHL: 0513-5501 2928 /2929 / 2966 £ 0513-5501 2969 / 2956 / 2947 7



STCI12C5201ADRF R HIAER  HARFE M4 www.STCMCU.com IR 0457 : 13922829991 HFA i ] : 13922809991

16.

17.
18.

19.
20.

PWM (28%) /PCA (AJZmfEiT 42451, 216)

—— B A] Ak 4288 D/ATE

—— WA IR F S 2 5E I e

——— W A] FH R R SE 2 AN S i (AR B/ T B B 38wl 43 i) Bl Rl B S )
A/DEA, SHLFEEADC, 8%, Heifhidi 4 n[ik300K/S (BEFPEI30/5 1K)
WA AT 535 47 LI(UART),  HFSTCI12 R 512 ik 198051, n FFH i i) 8% B PCARK 4
S R
TAEREER: -40 ~+85°C (TMkZk) / 0~ 75T (k)
3. LQFP-32, SOP-32/28/20/16, SKDIP-28, PDIP-20/18/16, LSSOP-20 (8/NEFIR6.4mm
x6.4mm), LQFP / SOP3245274N/O171, SOP28/ SKDIP2845 234~ /0171, SOP20/LSSOP20 /
PDIP204 154 1/0O1, DIP184 134 1/0O, SOP16/DIP164 114M/0MH . /O AR, wf
2 3MREIBEI/O £ HMETAHC164/165/595 (T LRI K3 EI/O I, I8 7] FH A/DA% 4
kA0, HEHXCPU, =£lfE, E% TH O,

8
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1.2 STC12C5201AD &5 & K # BRI ERLE 44

STC12C5201AD R4 . 5 WL P SR s A HE I N BT 7R« STC12C5201 AD R AL AL 75
H L Ab B ES (CPU) « F2 P A2 2% (Flash) « a6 2% (SRAM) o ERS /1H4L#% . UARTH: [,
O# . EHA/DE . PCA. F 1M K WR/CHR S 5 F AN b AR 4% 3 FL B S5 5 . STC-
12C5201AD R B AL LT & T 0 R A A5 ] FH BT 5 1 BT SR e i, AT ARTS B — 1 H

ER%.
RAM
2567711
| i}
T T I
Befia | | acc | S beAR e
]

| TMP2 | | TMP1 |

LVD/LVR |—p]

g

[~
g

»
>

RESET—

Control
Unit

Portl #1775

XTAL1 | I[I XTAL2

L

Port 1 IRzl %%

8
I} P1.0~P1.7

P1.0~P1.7

2N

g

BT 3%

]

Port 0,2,3
9z &

PO, P2, P3

STC12C5201AD & 4] N 35 45 K HE &

HJF R B I = 13922809991

C: FE 7 A7 fir 4% (Flash)

J
IS

mp BLRIRCIDE 4

h
—| FEFIHEERPC)

(—)| PCA

Port0,2,3 |

B IE E AR T A IR A
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1.3 STC12C5201AD A5 S HERIE

P A 25 T 20535 R B P ROHS 2R, LQFP-32% FH Greenkrif A= 7=
SR FIHEFE IR FESOP-16/20/28/ 3205 Fr %%, A G 4d4-DIPE e A e fit o
STC12C5201 £ 4175 i I

N U/
RST []1 16 [ vee RST1 18] vee
RxD/P3.0 ]2 17 P17
RxD/P3.0 2 s P17
- % - TxD/P3.1 3 o 16[1P1.6
TxD/P3.1 []3 © 14[1rie6 XTAL2 4 = 15 P1Ls
xta2 [J4 o 13[reis XTALI s ur14
XTALI E 5 % 12 D P1.2/EX_LVD/RST2 INT1/P3.3 6 0 131 P1.2/EX_LVD/RST2
INTI/P33 []6 X 11 [1Pi1 CLKOUTO0/T0/P3.4 []7 12[1P1.1
CLKOUTO/TOP3.4 []7 AN i CLKOUT1/T1/P3.5[]8 1[1P1.0
GndES QDP37 Gnd ]9 101 P3.7
N\
P22 1 28 [ vee
RsT [ 1 ~ 20 [Jvee p23 [ w» TR
RrxD/P3.0[] 2 19 [Jr17 rsT 3 % 26 P20
<31 []3 8 =L rRxD/P3.0 |4 O [ 1r17
xtaL2 []4 T [ris TxDP31 ] s % 24 P16
)

XTALI []5 S [ Jria xTAL2 [ 6 @ 23 [Jris
toe32 6 S s XTaLt [ = 2 []ris
NTp3s 7 E 14 [ P1.2/EX_LVD/RST2 NTops.2 L] 8 N [ 1r13

CLKOUTOTOP3 4 [’ S e INTI/P33 ]9 0 20 ] PL.2EX_LVD/RST2
CLROUTITIP3S [0 2 rio cLkouTtoTor3.4 10 R SEEETS s O
Gnd 10 =l CLKOUTI/T1/P3.5 [ 11 % 18 P10
) P24 12 17 s
P25 13 16 [ P27
J Gnd ] 14 15 Jr26
221 32 [ vee
r3[]2 31 [Jr21 o
RsT[]3 30 [ r20 g
rRxD/P3.0 |4 29 P17 g
xD/P3.1 s s [Jris ;3‘
N S == fifiiizz
= L = [ NOOO0000
XTALI ]38 L'.\,; 25 [Jp14 SaamS 2%
NTo/p32 9 24 [1P13 P17 25 16 [ P1.0
P2.0 26 15[ars7
po.1 10 23 [ po2 P21 127 143r27
INTIP33 11 22 [[] P1.2/EX_LVD/RST2 Ve 28 LQFP-32 13[P26
cLKouToTo/P3.4 12 21 P11 P22 429 12 and
P23 30 11 [Eap2s
CLKOUTI/T1/P3.5 13 20 [P0 ror o B =
P24 [ 14 19 ] 3.7 RxD/P3.0 [ 32 9 A P3.5/T1/CLKOUTI
P25 [ 15 18 P27 O —cen o~
Gndl 16 17 |P2.6 e a—anmo
fg=z=geg
AT EES =
= % ><|s— |s—
e z |z

STC12C5201 &%) (FoA/DE#e, FCPWMILRE, 7N ESEEPROM)
STC12LE5201 & %1 (JEA/D&:#e, FCPWMILRE, 7N EZSEEPROM)
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STC12C5201PWM £ 71 5 Ji 1]

CCP: & HA| 46 S
Capture (ili%k) , Compare (EL#%) , PWM (Jbk 55 1 1)

N\
RST []1 16 [] vce
RxD/P3.0 []2 8 15[ Pr17
TxD/P3.1 []3 T 14 ]ri6
XTAL2 []4 5 13[ris
XTALI []5 Y M P1.2/EX_LVD/RST2
_ =~
NTI/P33 []6 2 u e
CLKOUTO/ECITOP3.4 []7 S [ dri0
Gnd []8 9 [ p3.7/cCPO
RST []1 - 20 [ vce
rxD/P3.0[]2 19 [Jp17
TxD/P3.1 []3 8 18 []PL6
xtaL2 []4 E 17 [ris
XTALI []5 S 16 [Jria
rops2 e § 15 [Jp13
mTip3s []7 3 14 [] P1.2/EX_LVD/RST2
CLKOUTO/ECI/TO/P3.4 []8 S 3 [Jeul
CLKOUTI/CCPI/TI/P3.5 [ 9 12 [Jrio
Gnd 10 11 [ p3.7/CCPO
221 Al 32 ] vce
232 31 P21
RST]3 30 P20
RxD/P3.0 4 29[ P17
TxD/P3.1 5 28[ris6
P0o.0 6 w 27 dris
XTAL2 []7 % 26 [ ro3
XTALI |8 S as[ri4
NTop32 o N [ ri3
ro.1 [J10 23 [ po2
TERY ] - O 22 [] P1.2/EX_LVD/RST2
CLKOUTO/ECYTO/P3.4 |12 21 [ P1l
CLKOUTI/CCPI/TIP3.5 13 20 [Jr10
2414 19 [ p3.7/cCPO
P25[]15 18 [ P27
Gnd[_]16 17[1P26

STC12C5202PWM AR B (ToA/D¥E e, HPWMIIHE,
STC12LE5202PWM £ 41| (JoA/D#L 4, B PWMIRE,

N\
RSTL1 18 vce
RxD/P3.0 (]2 17[1P1.7
TxD/P3.1 []3 o 16[1P1.6
XTAL2 []4 = 15[ JPL5
XTALI 5 o, 1u[r14
INT1/P3.3 6 ©  13[]P1.2/EX LVD/RST2
CLKOUTO/ECI/TO/P3.4 []7 12[Pl1.1
CLKOUTI1/CCP1/T1/P3.5 |8 U[PLO
Gnd ]9 10[—] P3.7/CCPO
U/
r22 1 28 ] vee
r23 ]2 w 7 [ 1r21
rRsT 3 O 26 r2o
rRxD/P3.0 4 E 25 [Jri7
TxD/P3.1 s X u[Jris
XTAL2 6 % 23 []PLs
XTALI []7 O x»[ra4
NToe32 8 E 21 [ Jri3
INT1/P3.3 ]9 0 20 [ P1.2/EX_LVD/RST2
CLKOUTO/ECITOR3 4 [ 10 ﬂ 19 []PL1
CLKOUTI1/CCP/TI/P3.5 11 [ Jrwo
P24 12 17 [ p3.7/CCPO
P25 13 16 P27
Gnd ] 14 15 126
o
=
1%}
&
a
5\
bl
o
I A s I
zoagxngdz
A B A A A A A
aaononnnn
RS
PL7 25 16 (P10
P2.0 26 15 |2 P3.7/CCPO
p2.1 427 14f3ar27
Vee [1P2.6
P22 LQFP-32 1 Gnd
P23 1p25
RST 124
RxD/P3.0 [—1P3.5/T1/CCP1/CLKOUTI
— o N — s
CEEESES
2 X x|g |ES
= z lzg
13
S
=
=2
s
M
o e
A P HBEEPROM)
]
H P HBEEPROM)

R IE E SRR T AR A

HHL: 0513-5501 2928 /2929 / 2966

fEH: 0513-5501 2969 / 2956 / 2947
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S ” R RS
STC12C5201AD 251/ I CCP: RICTIRFINIAS s
Capture (ffi3£) , Compare (ELAZ) , PWM Ok %E 4 l])
/ N\

RST []1 16 [ ] vee RST[1 18 vee
reoP30 2 4 15[ eizancr RxD/P3.0 ]2 171 P1.7ADCT
™DpP31 []3 P 14[]P1e/ADCS TxD/P3.1 E g 16 g g:g;igg‘;

=S XTAL2 []4 — 15 .
XTAL2 4 o 13 P1.5/ADC5 ~
- S - XTALIs 14[7] P1.4/ADC4
XTALl []5 = B2 [ 1 P1.2/ADC2/EX_LVD/RST2 INTI/P33 e o0 131 P1.2/ADC2/EX_LVD/RST2
INTI/P3.3 [ 6 3 11 [ p1.1/aDCI CLKOUTO/ECI/T0/P3.4[]7 12[ P1.1/ADCI
CLKOUTO/ECUTO/P3.4 []7 10 [ ] P1.0/ADCO CLKOUTI1/CCP1/T1/P3.5[]8 111 P1.0/ADCO
and ]38 9 [ p3.7/cCPO Gnd 49 10[1 P3.7/CCPO
N\
r22 1 28 [ vee
7 B r23 ]2 - 27 P21
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w 1 al |m ]
STC12C5201 AD/PWM F Bl HL Jy WLk B — ¥
STC12C5201  [5.5-3.5] 1K | 256 | £l fil#i|#7| sop/dDIp DIP |SOP/LSSOP/DIP
STCI2C5201PWM [5.5-3.5] 1K | 256 || 2 |H|1|A]| 2% fi|fi|f| sop/DIP DIP |SOP/LSSOP/DIP
STCI12C5201AD [5.5-3.5] 1K | 256 |H| 2 |B|1|H]| 2% | 86z |B|H|H| sopdip DIP  |SOP/LSSOP/DIP
STC12C5202  [5.5-3.5] 2K | 256 |#§ 1|1 f|# (4| sopmpip DIP |SOP/LSSOP/DIP| SOP/SKDIP | SOP/LQFP
STC12C5202PWM [5.5-3.5] 2K | 256 || 2 |B|1|H]| 2% f|#H|#H|  sopdip DIP |SOP/LSSOP/DIP| SOP/SKDIP | SOP/LQFP
STC12C5202AD |5.5-3.5] 2K | 256 |H| 2 |H|1|H]| 28 | 86z | B |#H|H| sopdip DIP |SOP/LSSOP/DIP| SOP/SKDIP | SOP/LQFP
STC12C5204 5.5-3.5] 4K | 256 |5 1 || Sop/DIP DIP  |SOP/LSSOP/DIP| SOP/SKDIP SOP/LQFP
STCI12C5204PWM [5.5-3.5] 4K | 256 |H| 2 |H|1|H]| 2% f|# 4| sopmdip DIP |SOP/LSSOP/DIP| SOP/SKDIP | SOP/LQFP
STCI12C5204AD [5.5-3.5] 4K | 256 |#| 2 [H|1|#]| 28 | 8fz |H|# || sopdip DIP |SOP/LSSOP/DIP| SOP/SKDIP | SOP/LQFP
STC12C5205 5.5-3.5( 5K | 256 A FH(1 H|A|A| SopmDIp DIP |SOP/LSSOP/DIP| SOP/SKDIP SOP/LQFP
STC12C5205PWM [5.5-3.5] 5K | 256 |H| 2 |B|1|H]| 2% f 44| sopdip DIP |SOP/LSSOP/DIP| SOP/SKDIP | SOP/LQFP
STC12C5205AD  [5.5-3.5| 5K | 256 |#i| 2 [#|1|47| 2% | 8f: |4 |4|#| sop/DIP DIP |SOP/LSSOP/DIP| SOP/SKDIP | SOP/LQFP
STC12C5206  [5.5-3.5] 6K | 256 |H A1 H|#&|HE| sopmip DIP A LE R AR X AS BSOS F R T
STCI12C5206PWM [5.5-3.5] 6K | 256 |H]| 2 |A]|!1 28 H|#|H| sopmdIp DIP AITE R AR XS SO F R
STC12C5206AD [5.5-3.5] 6K | 256 || 2 [H]|!1 2% | 86 | (A || SOP/DIP DIP AR AR X AE O F R PP
STC12LE5201AD/PWM R F1| ¥y HLIE B — ¥R
STCI2LE5201  [3.6-2.2| IK | 256 [#& H|1 H|#H|HE| sopmip DIP  |SOP/LSSOP/DIP
STCI2LE5201PWM|(3.6-2.2| 1K | 256 [#| 2 [#|1|#H] 2% fi|# 4| sop/mdDIP DIP  |SOP/LSSOP/DIP
STCI2LES201AD (3.6-2.2| IK | 256 |A| 2 [A|1|A] 28 |86 |H|A|H]| SOPDIP DIP  |SOP/LSSOP/DIP
STCI2LE5202  [3.6-2.2| 2K | 256 |#& A1 H|#&|HE| soppip DIP |SOP/LSSOP/DIP| SOP/SKDIP | SOP/LQFP
STCI2LE5202PWM|3.6-2.2| 2K | 256 || 2 [#&|1|#H] 2% # |44 sopmpip DIP [SOP/LSSOP/DIP| SOP/SKDIP | SOP/LQFP
STCI2LE5202AD [3.6-2.2| 2K | 256 |&| 2 |&|1|#&]| 2% |8t | B |&|#H]| sopmip DIP |SOP/LSSOP/DIP| SOP/SKDIP | SOP/LQFP
STCI2LE5204  [3.6-2.2| 4K | 256 |# £l #H|#H|4E| sopmip DIP |SOP/LSSOP/DIP| SOP/SKDIP | SOP/LQFP
STCI2LE5204PWM|3.6-2.2| 4K | 256 |&]| 2 |&|1|#H] 2% # |4 sopmDip DIP [SOP/LSSOP/DIP| SOP/SKDIP | SOP/LQFP
STCI2LE5204AD (3.6-2.2| 4K | 256 |H| 2 |&|1|#H]| 2% |8tz |H|E|#H| soppip DIP |SOP/LSSOP/DIP| SOP/SKDIP | SOP/LQFP
STCI2LE5205  [3.6-2.2| 5K | 256 |4 1|1 f|# (4| sopmDip DIP |SOP/LSSOP/DIP| SOP/SKDIP | SOP/LQFP
STCI2LE5205PWM|3.6-2.2| 5K | 256 |&| 2 |&|1|#H] 2% H|#|#| sopmdIp DIP |SOP/LSSOP/DIP| SOP/SKDIP | SOP/LQFP
STCI2LE5205AD [3.6-2.2| 5K | 256 |H| 2 |&|1|#H]| 2% |8t |H|AE|#H]| soppip DIP |SOP/LSSOP/DIP| SOP/SKDIP | SOP/LQFP
STCI2LE5206 [3.6-2.2| 6K | 256 |47 fil1 | |4| Sop/DIP DIP ] AE N AR XA SO P AR
STCI2LE5206PWM|3.6-2.2| 6K | 256 |H]| 2 [#H|1 2§ fi|f|fa| sop/DIP DIP AJLE R AR DX A8 S5O FH R T
STCI2LE5206AD [3.6-2.2| 6K | 256 [#H]| 2 [#]1 2% | 8fr |4 |47\ 4| Sop/DIP DIP T E PR XA 5 P L
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I G AR R R AR Ve
K
10K o A/DEE WA R
0V =00 > _T_
33K 33K Tesroit
: 47pFLL |
1/2 Vee -|||—o"' = P
33K
T = 2/3 Vee |—o"'
VONIBEEINPN = A5 B JOTIHREIPNP = e i I -

L
3/4 Vee -ilf—S
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1.7 STC12C5201AD R 51 & B AR

&
B SOP-28/ |SOP-20/ SOP-16/ i Bl
LQFP-32|SOP-32 DIP-18
SKDIP-28 | DIP-20 DIP-16
P0.0 6 Fr#EL/O T PORTO[0]
PO.1 10 FrUEI/OIT PORTO[1]
P0.2 19 23 Fr#EL/O PORTO[2]
P0.3 22 26 FREI/OFT PORTO[3]
P1.0 FAE/OTT PORT1[0
P1.0/ADCO 16 20 18 12 11 10 e — L0]
ADCO ADC i NiliE-0
P1.1 FAE/OI1 PORTI[1
P1.1/ADCI 17 21 19 13 12 11 UL — L]
ADCI ADC M \iEiE-1
P12 FRAEI/OTT PORTI[2]
ADC2 ADC #iy \JBiE-2
P1.2/ADC2/EX_LVD/| ¢ ” 20 " 03 " A %mkgg. __
RST2 EX_LVD | ZEAR Al i/ LA 2%
RST2 WAL D)RE
P1.3 FRAEI/OET PORTI[3]
P1.3/ADC3 20 24 21 15 —
ADC3 ADC %t \JBiE-3
P1.4 FRUEI/OI] PORTI1[4]
P1.4/ADC4 21 25 22 16 14 —
ADC4 ADC iy \iliE-4
P1.5 RFAHE/OI] PORTI[5
P1.5/ADC5 23 27 23 17 15 13 et — o]
ADCS5 ADC i NiBiE-5
P1.6 FAE/OIT PORTI[6
P1.6/ADC6 24 28 24 18 16 14 AL — [6]
ADC5 ADC Hi\ifiE-6
P1.7 FRAEI/OT PORTI[7]
P1.7/ADC7 25 29 25 19 17 15 —
ADC7 ADC #i Ni#iE-7
P2.0~P21 26-27 | 3031 | 26-27 Port2: P21 A Lo dibl, BEATEN
P2.2~P23 29-30 | 1-2 1-2 SN/, TRy e A H ki 2k
P2.4~P2.5 10-11 | 14-15 | 12-13 i (A8 ~ A15) o MP2IIENHIN /i
th N H._ NQATUE
P26 - P27 314 | 1718 | 15.16 T, P22 — A8 HER [ [
P3.0 FRAEI/OTT PORT3[0]
P3.0/RxD 32 4 4 2 2 2
RxD EAREe s Aie
P3.1 FRAEI/OT PORT3[1]
P3.1/TxD 1 5 5 3 3 3
TxD B VB %

R IE E SRR T AR A

HHL: 0513-5501 2928 /2929 / 2966
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BT
25 i _ R _ WA H
=gl LOFP-32| s0P-32 SOP-28/ sopzo/DIP_18 SOP-16/ T
SKDIP-28 | DIP-20 DIP-16
P32 FRHEI/OFT PORT3[2]
P3.2/INTO 5 9 8 6 — AEB T, T B R I SR A A
INTO 7
P3.3 FRYEI/OIT PORT3[3]
P3.3/INT1 7 11 9 7 6 6 |— HRERAR T L, T BRI A T B A T
INTI g
P3.4 FRUEI/OI PORT3[4]
TO SE I8/ ER O AN AN
P3.4/TO/ECY/ ECI PCATHAIES B A1 ik i A0
CLKOUTO 8 12 10 8 7 7 S 58/ T MR ORI By
n] i@t 15 5 WAKE_CLKO[0]f
CLKOUTO /TOCLK O %8 HIFic & JyCLK-
ouUT0
P3.5 FRUE/OI PORT3[5]
Tl SEI % /BB R AN N
LI SRR BN G h g P
CCP1 FRARWTAE ) s ke
P3.5/T1/CCP1/ S
CLKOUTI 9 13 1 9 8 ik 5 R
SE I 28 /T H08S LI B H
Tl i@t i3 5 WAKE CLKO[ 11
CLROUT /T1CLKO¥iZ & Jlfic B JCLK-
OUTI
P3.7 FRUEI/OIT PORT3[7]
P3.7/CCPO 15 19 17 oo |9 SRS 5 R (T ok 24 51
CCPO FRHTE ) bk R A
Jok 8 1)
RST 31 3 3 1 1 1 [
DAY S I A LB S A TSR A N\ iy R A8
XTAL1 4 8 7 5 5 50 [WRMI—AGIE . 2B B R AT B,
IG5 NS 47 e 0 P B N B o
DAY SIS L8 SR TBOR 28 (0 %t oy, 290D
FRARI I — . 2 Bl AR B
XTAL2 3 7 6 4 4 b | RaI TS, S XTAL2SZBRXTAL LA
I AT
vCC 28 32 28 20 18 16 [HHIER
Gnd 12 16 14 10 9 8 [HEVRMAR, B
22 T 3 [ S T PR A A FHL: 0513-5501 2928 /2929 / 2966 B2 0513-5501 2969 / 2956 / 2947
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1.8 STC12C5201AD RSB FHFER~TE

LQFP-32 345 )] ~f [
LQFP-32 OUTLINE PACKAGE

‘ D (9mm) >
< D1(7mm) >
A[IJ]I]I]ﬂ[II]Il\ 1
/ \

=0 =

— | —

— | —

=5 ___ 4 __ 12

— e Y

— ' —

— : —

I:{‘\. ' J: \
WO OO v
|

e I lo.XOmﬁ -
<
v
f-|i|i|i|i|i|i|i|-._ |
Y

GATE PLANE

Lol

A3

T,

L1

Al

> <

bl

»
.

<
<

fe—————>

NN N NNANN

1IN
N\

U

NN NN NN

E'/WITH PLATING

N

BASE METAL

VARIATIONS (ALL DIMENSIONS SHOWN IN MM)

SYMBOLS| MIN. NOM | MAX.

A 1.45 1.55 1.65
Al 0.01 - 021
A2 1.35 1.40 1.45
A3 - 0.254 -
D 8.80 9.00 9.20
DI 6.90 7.00 7.10
E 8.80 9.00 9.20
El 6.90 7.00 7.10
e 0.80

b 0.3 0.35 0.4
bl 0.31 0.37 0.43
¢ - 0.127 -
L 0.43 - 0.71
L1 0.90 1.00 1.10
R 0.1 - 0.25
R1 0.1 - -
0’ 0’ - 10°
NOTES:

1. All dimensions are in mm

2. Dim D1 AND E1 does not include plastic
flash.

Flash:Plastic residual around body edge after

de junk/singulation

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

4. Plating thickness 0.05~0.015 mm.

B AL TR A

HHL: 0513-5501 2928 /2929 / 2966

fEE: 0513-5501 2969 / 2956 / 2947 23
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SOP-32 3 R~

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

D (20.98mm)

ARAAARAARAAAN = 1

...... | -
Y
v
COMMON DIMENSIONS
(UNITS OF MEASURE = MILLMETER)

SYMBOL | MIN | NOM | MAX
A 2465 | 2515 | 2.565
- - / Al 0.100 | 0.150 | 0.200
N |<—b>|7 A2 2.100 | 2.300 | 2.500
SSSSSSSN b 0.356 | 0.406 | 0.456
\// WITH PLATING bl 0.366 0.426 0.486

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

R e 1.27

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

ﬁf . L2 - 0.274 -

Sl le R - 0.200 -

R1 - 0.300 -

) 0 - 100
z - 0.745 -

24 i ES AR T AR AT HHL: 0513-5501 2928 /2929 / 2966 fEH: 0513-5501 2969 / 2956 / 2947
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SOP-28 135 ]~ &
28-Pin Small Outline Package (SOP-28)
Dimensions in Millimeters
D (17.95mm) -
HHHHAHHAHHAHAHA = 1
| A
1
1
B4 A8
| . A =
e
1
1
! \
EIEIEIEIEIEIEI EIEIEIEI = v
-z
1. 27mm
COMMON DIMENSIONS
(UNITS OF MEASURE = MILLMETER)
SYMBOL | MIN NOM MAX
A 2.465 2515 2.565
Al 0.100 0.150 0.200
< t;‘ > A2 2100 | 2300 | 2.500
\ AR b 0.356 0.406 0.456
bl 0.366 0.426 0.486
\ ‘WITH PLATING
¢ \ é/ c - 0.254 -
\ D 17.750 | 17.950 | 18.150
\ NONN N N NN E 10.100 | 10300 | 10.500
BASE METAL El 7.424 7.500 7.624
e 1.27
L 0.764 0.864 0.964
R L1 1303 1.403 1.503
v RI M L2 - 0.274 -
— R - 0.200 -
ﬁf L R1 - 0.300 -
0 0
I @ 0 - 10
z - 0.745 -
T 3 [E S T PR A ) FHL: 0513-5501 2928 /2929 / 2966 fEE: 0513-5501 2969 / 2956 / 2947
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SKDIP-28 &f 2% R ) 5]
28-Pin Plastic Dual-In-line Package (SKDIP-28)
Dimensions in Inches and Millmeters

P D (1390mil) -~
N ik I kI I I I I I e e e e e B e M 7 AA"‘_
El ) O O @ 3
\ \ 4

MR RS ~ YV

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

A - - 0.210
Al 0.015 - -
A2 0.125 | 0.130 | 0.135

b - 0.018 -
bl - 0.060 -
D 1385 | 1.390 | 1.40

E - 0.310 -
El 0283 | 0.288 | 0.293

e - 0.100 -

L 0.115 | 0.130 | 0.150
00 0 7 15
eA 0.330 | 0350 | 0.370

UNIT: INCH  linch = 1000mil

26 T 3 [ S T PR A A KMl 0513-5501 2928 /2929 / 2966 fE: 0513-5501 2969 / 2956 / 2947
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SOP-20 Ff %4 ]~} K]

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

D (12.7mm)

HHHHHHBHHA = f
; A
...... | =
©) v
HHHHHHHHH =V
—»{z | ¢ [
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 | 2300 | 2.500
bl 0.366 | 0426 | 0.486
- - > b 0356 | 0406 | 0456
A SN S SN SN \ c 0.234 - 0.274
\// // W PLATING ol 0.224 | 0254 | 0274
TN /éé‘/ D 12.500 | 12.700 | 12.900
v \ X \\/\\ E 10.206 | 10.306 | 10.406
El 7450 | 7.500 | 7.550
BASE METAL e 1.270
. L 0.800 | 0.864 | 0.900
N % Ll 1303 | 1.403 | 1503
v ] L2 - 0.274 -
EEE R - 0.300 -
> RI - 0.200 -
it > 0 - 100
z - 0.660 -
T 3 [E S T PR A ) Bl 0513-5501 2928 /2929 / 2966 13 : 0513-5501 2969 / 2956 / 2947 27
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DIP-20 35 R ~F 1

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

- D (1026mil) .
BT i’ =
El ) @ m S
\ Y
LT:E T g e .V
—» S 0.120 [—
. . COMMON DIMENSIONS
A I (UNITS OF MEASURE = INCH)
L £ — SYMBOL [ MIN | NOM | MAX
- ! ! A - - 0.175
100mil b1 Al 0.015 - -
A2 0125 | 0.13 | 0.135
b 0.016 | 0.018 | 0.020
bl 0.058 | 0.060 | 0.064
C 0.008 | 0.010 | 0.11
D 1012 | 1.026 | 1.040
E 0290 | 0300 | 0310
El 0245 | 0.250 | 0.255
e 0.090 | 0.100 | 0.110
L 0.120 | 0.130 | 0.140
0" 0 - 15
eA 0355 | 0.355 | 0.375
S - ] 0.075

UNIT: INCH 1 inch = 1000 mil

28 i ES AR T AR AT B 0513-5501 2928 /2929 / 2966 fEH: 0513-5501 2969 / 2956 / 2947
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DIP-18 335 R~}

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

A (22.72mm)

»
!

<
<

i T ol e ol T e e Tl ke B

5| D
\

LSRR RS RS RS RS

A

\ 4

]

2.54mm

bl

cB

COMMON DIMENSIONS
(UNITS OF MEASURE = MILLMETER)
SYMBOL | MIN NOM MAX
A 22.72 - 23.23
B 6.10 - 6.60
C 3.18 - 3.43
D 3.18 - 3.69

e - 2.54 -

b 0.41 - 0.51
bl 1.27 - 1.78
E 7.49 - 8.00
eB 8.51 - 9.52

B AL TR A

HHL: 0513-5501 2928 /2929 / 2966

fEH: 0513-5501 2969 / 2956 / 2947
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SOP-16 Ff %4 K<} %]
16-PIN SMALL OUTLINE PACKAGE (SOP-16)

EET HEI iAE o
; O ............... ............................ Evg
Elj-le <_E|EELH<_E| H N 2

(1.27mm)

<
l i COMMON DIMENSIONS
mﬁ' < (UNITS OF MEASURE = MILLMETER)
= A SYMBOL | MIN | NOM | MAX
;f A 1.35 1.60 1.75
Al 0.10 0.15 0.25
< bl . A2 1.25 1.45 1.65
e A3 0.55 0.65 0.75
A AN \\\\\ bl 0.36 - 0.49
l \//// /éé'/wm PLATING b 0.35 0.40 0.45
TN c 0.16 - 0.25
Vi cl 0.15 0.20 0.25
T IR D 980 | 9.90 | 10.00
BASE METAL E 5.80 6.00 6.20
¢ El 3.80 3.90 4.00
Rl e 1.27
v R i L 0.45 0.60 0.80
L1 1.04
ﬁ oL L2 0.25
ol R 0.07 - -
R1 0.07 - -
@ 6 8 10°

30 T 3 [ S T PR A A KMl 0513-5501 2928 /2929 / 2966 B2 0513-5501 2969 / 2956 / 2947
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DIP-16 335 ]~} &

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

< D (19.05mm) .
N e T e T ke e O e T ke T e B o i ﬁ’x_
al D . 3
\ 4 v
hh RS RS RS RS RS RS v
Y COMMON DIMENSIONS
1y a (UNITS OF MEASURE = MILLMETER)
E) SYMBOL [ MIN | NOM [ MAX
— byl A . - 4.80
2.54mm bl Al 0.50 - -
A2 300 | 330 | 350
b 038 | - | 035
bl 038 | 046 | o051
D 1895 | 19.05 | 19.15
E 762 | 787 | 825
El 625 | 635 | 645
e 2.54
B 762 | 880 [ 10.90
L 292 | 330 [ 381
o 0 7 15

i ES R T A IR AT HAHL: 0513-5501 2928 /2929 / 2966 £ 0513-5501 2969 / 2956 / 2947 31
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1.9 STC12C5201AD & 515 5 #6522 #A0|

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

-|__ B %

w164 18+ 20, 28, 32

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

ARSI
35 TAEMIZ ] £]35MHz

HADTFE . 15 A/D¥E ¥, B PWM, 75 P R EEPROM
HPWMTFE . JCADEEHL FPWM, A N ZEEEPROM
TCAD/PWMERE © TCA/DEEH: ToPWM, TG P EHEEPROM

PR,
OLZIKEY,  022Z2K74, 03/2&3KF,
04 24K 7N, 055K, 06/26K .

RAMSE256 771

L T{EHE
C : 55V~33V
LE: 2.2V~3.6V

STC IT 8051, [FIFEH TAEMIZRES, & Lim8051118~121f%

32 T 3 [ S T PR A A KMl 0513-5501 2928 /2929 / 2966 B2 0513-5501 2969 / 2956 / 2947
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1.10 31T ERNEGEIkE—SHESH (IDS)

STCH ¥ —MSTC12C5201AD R A& — N AL T B #8B A 4 2R — & ik 5 15 (ID
), FFUECAFE BOR ML S BN B RAMBE T M F1H - F7H 3427/ BT AR R SR B 3
HLEME— BAIE 59 (IDS), B« MOV @Ri” #8432 E. W3 7 75 ) 4 BkiE— 1D 530k
TR E RSN, @H P ERE R 2 AN A A B O SRR R AR

B R IR, BrE s E B Oy, Sad e e ERE— 1D (1A

//BEAFID S ICHE & S5 1P

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

/% === STCI12C5201AD RFIH ML, BAFSEILE & SCT 827 */
/% ——  Mobile: 13922805190 */
/% ——  Fax: 0755-82905966 */
/% == Tel: 0755-82948409 */
/% ——  Web: www.STCMCU.com */
/% ——  RIE/RNFEFFIESTC-ISP Ver 3.0A.PCBHY N #kgmfe T H Eiki@id —————— */

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

#include<intrins.h>

sfr IAP_CONTR = 0xC7;

sbit MCU_Start Led = P1"7;

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

#define Self Define ISP Download Command 0x22

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

void serial_port_initial();

void send UART(unsigned char);

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

void display MCU_Start Led(void);

void main(void)

{

unsigned chari=0;
unsigned char j = 0;

unsigned char idata *idata_point;

T 3 [E S T PR A ) HHL: 0513-5501 2928 /2929 / 2966 3. 0513-5501 2969 / 2956 / 2947
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1
1
1

}

serial_port_initial();
display MCU_Start Led();
send UART(0x34);
send UART(0xa7);

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

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

}

while(1);

void serial_port_initial()

{

}

SCON = 0x50;

TMOD = 0x21;

THI1 = RELOAD COUNT;
TL1 = RELOAD COUNT;
TR1 = 1;

ES = 1;

EA = 1;

void send UART(unsigned char 1)

{

}

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 IR

ISR I —HE TS B BT UG TAR
I8 T RGE R 2o B HLeR 1 IR AR
I8 T RGE R 2o B HLeR 1 IR AR

//0101,0000 87 ] 4B EAR, oA HAR IR
//0011,0001 % B THi R %81 K807 [ 20 5 2 11 H e
/VEE N 51 EH Bh E AR

/T I 43 1
/I FCEFER R I
/T

M1 H v
/17 % H T AK 52 S i SR AR 5

/3R RIESE IR
J1E 25 HR TR 32 SE I P T SR A i
/I FCFER AR I

34
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if(k==Self Define ISP_Download Command) =R A
{
delay(); IIFER 1RD s 288 1
delay(); IIFER TRD 288 1
soft_reset to ISP_Monitor(); IR E AL B RGEISP R 4% X
¥
send UART(k);
¥
else
{
TI = 0;
¥

void soft reset to ISP Monitor(void)

{
IAP_ CONTR = 0x60; //0110,0000 % & {7 £ R ISP i X
¥
void delay(void)
{
unsigned intj = 0;
unsigned int g = 0;
for(j=0:j<5:j++)
{
for(g=0;2<60000;g++)
{
_nop_();
_nop_();
_nop_();
_nop_();
_nop_();
¥
¥
¥
void display MCU_Start Led(void)
{
unsigned chari=0;
for(i=0;i<3;i++)
{
MCU Start Led = 0; ITRSEMCU T8 TAEFE 7R )T
delay();
MCU Start Led = 1; IIHERMCUTF 4R TAEFR 7R AT
delay();
MCU Start Led = 0; ITRSEMCU 6 TAEFE 7R )T
¥
¥

B ES B T A RAF FHL: 0513-5501 2928 /2929 / 2966 fEE: 0513-5501 2969 / 2956 / 2947 35
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25 B, SEERNLEN
2.1 STC12C5201AD &%) 5 #aYAt5h

2.1.1 STC12C5201ADE 5 K HLAER/JNEB TAERT AT 1%
STC12C5201AD R 5|2 1THIS051 B ML, RGiRT #h I £ 458051
STC12C5201AD R4 . 5 HLA AN BT BRI N EBR/CHR % I BRI A0 30 AR i . BT #

THERC B2 S T IR/CHR Y4, SVEL A HLH IR N A2 /2 11MHz - 17MHz, 3VE A HLHE IR T

A /E8MHz - 12MHz, KA E RERARN, PER/CIRG 25 FIMUR & H — L@ 3R, f 0 b

IERTE, WA HIR/CHR S O X i B e SRR I35 6
FEXRFSTC12C5201AD & 51 B0 WL T ISP R # FH P AR I, AT DAZE G TR ik 4% -

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

KNSR PTG, EH, BAE s 5R LR AR B A J P R/CHR Y 4 »

TR S AR J5 72 AL R FE I Bh 7 (BETEXTALI/XTAL2E 1), AT DLE 2 MXTALI

[l N A RISl XTAL2JVE 2S5 . 7 DAJS AR 0 20082 &t PR B B B LA T LA
5 O 8 R A e R BN B AR B AL, I R PR/ CHR % 28 TAE

DU 55 25 B0 MO S AR B 4, FEXFSTC12C5201AD R 41 5 HLIEATISP T #0H R I 8 i

T i ¢

Si STC-ISP.exe Z=MBEHEAPINE: www.STCMCU.com Bifarisl3

Stepl/EIBY: Select MOV Type RIFEEHAE
MCU Trpe AP Memory Range
|STE12C52EIIMJ - gooo - O3FF

StepZ/HFWRZ: Open File / FTHS{F CofHREFFRA EigiRO0
Feag it EX) fElsAn
0V IFEEEeED IFERTH |

0 [V EEHEECER  §F EERRM TR |
Step3/ERES: Select COM Fort, Max Band/JRIFSRITO, BfE
coM: |comT - | BEtEE: (115200 « || EFETRAESE N ENE

e e S| L PR CHR 2
EEIRSRREEENERSENE - BERNE [2u0 e

Stept/ER: REFEINETH AN AEHE |
T4 BESERT R A O MEPRCHERSE ¢ BhERARTEERHTER
LR ERIEME B EAT * YE3 (" HO
e e A BES (1eMH L ToB[3% Low): (* High  Low

i (e - R s | ToERie TEHAH PRI E, BT
A BEIRL L 0/FL 1 8 ST#ERE O FFo/oAn TH#HER U =k B P L P
TR T EE PR AT ERTIS#EF L ash—FF0:  TES ¢ HO T, H R TR

FoHLA 2 FB i B T A

StepS/i-HES: Download/ T3 R THIREIENCU LB B3 BN
Download/ T+&f | | | Re-Download/EEE - |
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2.1.2 B3R o N A 7 as

R EIECR GG, WX B AT 2040 R T IS h J3 S0428 1) 2 A7 45 CLK_DIVH] HEAT I
BT, AT 5P HLAE BRI R LA

B 4 A S ZF AEB2CLK. DIVAAL 18 LU F

SFR Name | SFR Address bit B7 B6 B5 B4 B3 B2 B1 BO
CLK DIV 97H name - - - - - CLKS2 | CLKSI | CLKSO
CLKS2 |CLKS1 | CLKSO |44 5 CPU] S r A b
0 0 0 AR db A b B PN S R/CHE P i)
0 1 (A58 it AR B o 8 P S R/C AR 3 B 46 /2
0 1 0 (A0 b AR B b B PN S R/CHR 99 46 /4
0 1 1 (A58 b AR B o 8 PN S R/C R 9% B ) /8
1 0 0 (A3 A R i b B P S R/CHR 39 i ) /16
1 0 1 (O30 it AR B b B P S R/C R 3 B ) /32
1 1 0 (A1 A R i b B PN S R/CHR 39 B ) /64
1 1 1 (IS AR B B3 PN S8 R/CHR 3% ) /128
Ll R 000
| |
| ) |
[ oo
| |
011
R/ 35 : T%?EE%EFSYSC%k
A A 5k —>I e 100 (2 RIS LA %)
| |
| |
| |
CLKS2,CLKSI1,CLKS0

GNEREET

STC12C5201AD F 41 5 {11 AT DATE 25 PR QIR 20 A A, 0 m] DAAE IE 3 AR 45
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2.1.3 AT ENIE B R ML ERR/CHRSE SR (P ERRT oM R)

STCHHT—FRSTC12C5201 AD R 51 51 HLER 1 0 US4 Ge i SR £ ok, 3k ] DU B
HER/CHIR 375 2 I Yt (PN B ) . SR 38 10 L AR AE N FTR/CHiR 3 28 0038 (PN BT B2 )
AT LA fs A0 R« X B XTAL1/XTAL2E 4. H | -4 1 P9 30 e A 5 22 4K, T DAAE o s
7RI R B A AT IEAE S L A UUEH WER/CR R . 75 IR P I, 347
AT DL I 2 S RAM B9t (FCH, FDH, FEH, FFHIESEPUAN B 50) R SR SR BB AL R ) i
1 P FIR/CHR 3 2 % (P B ) o ] DLd I 132 N B RAMER G (F8H,F9H,FAH,FBH %
SEPUAS B TT) BIE SR IREUH F 85— YA P B R/CHR 3% B i Bk R R P B R4 (PN 0 B b 4
), fHH “MOV  @Ri” 154 KizHL.

//BEN IR/ CH B SR FICIE S S B 1T

/% ———  STC MCU Limited */
/% —— STC #ksKkF 2009/2/7 V1.0 */

/% —— STCI2C5201AD A ML, BAESZILE E XN fEF */
/% ———  Mobile: 13922805190 */
/% ———  Fax: 0755-82905966 */
/% ——  Tel: 0755-82948409 */
/% ——  Web: www.STCMCU.com */
/% ——  RiE/RNFEFFIESTC-ISP Ver 3.0A.PCBHY R #k4nfe T H Eilidid ——————— */
[ = WIRELAERE R, SR R T STCH R R — */

[ === WIRBIECE G R, W TE I R A T STCR R AR — #/
#include<reg51.h>
#include<intrins.h>

sfr IAP_CONTR = 0xC7;

sbit MCU_Start Led = P1"7;

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

#define Self Define ISP Download Command 0x22

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

void serial_port_initial();

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

void display MCU_Start Led(void);

void main(void)

{

unsigned chari=0;
unsigned char j = 0;

unsigned char idata *idata point;
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serial_port_initial();

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

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

{
i=*idata_point;
send UART(1);
idata_point++;
H
while(1);
H
void serial_port_initial()
{
SCON = 0x50;
T™MOD = 0x21;
THI = RELOAD_COUNT;
TL1 = RELOAD_COUNT;
TR1 = 1;
ES = 1;
EA = 1,
H

void send UART (unsigned char 1)
{

ES = 0;
TI = 0;
SBUF = i
while(TI ==0);
TI = 0;
ES = 1;
¥
void UART Interrupt Receive(void) interrupt 4
{ unsigned char k = 0;
if(RI==1)
{
RI = 0;
k = SBUF;

//E D YIUEAL

IR SR AR FoR B ML AR AR
1R TR IE B AR R B AL IR T
1R TR IE B AR R B AL IR T

//0101,0000 867 AT AFHKFR , ToATHAL IR AL
//0011,0001 5 & T 251 4847 [ 2 8 3 - H o
1E E R AR 1 E B AR

/1T E I 3% 1
/IFCEFER O R T
/1 S b

115 B I HR I
I R R SE R T SR AR

IR RABTE IR
A% R LURGE S8 R P T SRR
/1S E I i

R IE E SRR T AR A

HHL: 0513-5501 2928 /2929 / 2966 fEH: 0513-5501 2969 / 2956 / 2947
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if(k==Self Define ISP_Download Command) /R HE T4
{
delay(); JAERT RS 3205 T
delay(); IR IR R0 T
soft_reset_to ISP_Monitor(); 13BN F) RGISP I 5 X
H
send UART(k);
H
else
{
TI = 0;
}
H
void soft reset to ISP_Monitor(void)
{
IAP_CONTR = 0x60; //0110,0000 A2 51 RETISP U 15 X
}
void delay(void)
{
unsigned intj = 0;
unsigned intg = 0;
for(j=0;j<5:j++)
{
for(g=0;g<60000;g++)
{
_nop_();
_nop_();
_nop_();
_nop_();
_nop_();
H
H
}
void display MCU_Start Led(void)
{
unsigned chari=0;
for(i=0;i<3;i++)
{
MCU_Start Led = 0; HTRSEMCUTF 46 TAEFR /R AT
delay();
MCU_Start Led = 1; IIHERMCUIF 4R TAEFR 7R T
delay();
MCU_Start Led = 0; NTRAEMCUF 48 TAEFRRAT
H
}
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2.1.4 FIYRIZRTEhin

STC12C5201AD R 51 ¥y LA 2% v] 4w A2 I B : CLKOUTO/T0/P3.4, CLKOUT1/T1/P3.5
5 R gm R A A DGR IR T RE 2 A7 A«
AUXR : Auxiliary register

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

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

Rk hRE 27 17 2% AUXR/WAKE _CLKOCIE 5 7 1 :

sfr AUXR = O0x8E; //HFRR Th e 2 A7 A5 AUXR [ 3t 1k 75 H]

sfr WAKE_CLKO = 0x8F; / /B BRI T B 2547 2 WAKE . CLK O i 75 B
FRER T it 5 1E 22 AUXR/WAKE_CLKOMIL 4 i = A 1 .

AUXR EQU  8EH IR T e 27 A7 3 AUXR Mk 745 B

WAKE CLKO EQU 8FH BT BN AR IR T i 2517 2% WAKE_CLK O Hiu il 75 1

WAl F FH CLKOUTO/P3 .4 F1CLKOUT 1/P3. 5% il 4y H s 4o

CLKOUTO0/P3.4FICLKOUT1/P3.5 /i &y t 45 il FH WAKE_CLKO 77 4725 ) TOCLK O Al
TICLKON #% il . CLKOUTO % H i £ AT 28 p 7 B 25 042 i, CLKOUT 1A% H B 4 A7 5 £ 2 Hf
AR LI, AN R I 7 T AETE i 2 277 X (847 1 B B 3 A 20) | AN Fu v AH B 11
5E I 28 HR T, A5 CPU S B3k H 187
BN T RE F5 A7 %% . WAKE_CLKO (Mihik: 0x8F)
WAKE_CLKO :Clock output and Power-down Wakeup Control register (A~ A iz 5-31k)

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

B7 - PCAWAKEUP: {Ef# BT, £ RFPCA LI/ T BT BB powerdown.
0: ZE1EPCA EFH/ T BV AR Wit B powerdown ;
1: FUVFPCA_ETHAY/ R By W e i powerdown o

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

B5 - T1_PIN_IE: #HBT, RVFTI/P3.SH T IFEEETIHERE, AT Epowerdown.
0: ZEIETUP3SIT RN ETIRWibRE, AR LTI #Epowerdown ;
1: RVWTUP3SHTFEEETIH WSS, tARFTUEME powerdown .
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B4 - TO_PIN_IE: BT, VFTO/P3.AJ T B B TO Wids &, 1 AEAETOMIME i powerdown.
0: ZEIETO/P3.4M T RN BTO Wik &, A5 IETOMINE BEpowerdown
1: FCYFTO/P3. AR FEHT B TOH ks &, 1 TORIM: B powerdown »

B3 -LVD_WAKE: ##HfE0F, &7 REX_LVD/P4.6fIK F Al o Wi BECPU.
0: 2% 1-EX_LVD/P4.6f A B il CPU
1: FSCYFEX_LVD/P4.6f% He A il i e i CPU

B1-TICLKO: &7 fuvFiP3.5/T1HIEC B A4 @ I #5 T1H 4 tHCLKOUTI
1: RVPEP3.5/TIIECE N e B 28 TR 8% HCLKOUT1, MR et #3T1 g T
VEAERE 2 (867 E s B M) , CLKOUT L I eP 426 = T 13 % /2
WRC/T=0, EI 52/ HHERT UM N R e it %, Nl
T1TAELEITHEL IS 4 A% = SYSclk / (256 - TH1 ) /2
T1 TAEAE 12THE 20 % AR = SYSclk /12 /(256 - TH1) /2
IRC/T=1, EI 38/ EaS T U6 A B bk i A (P3.5/T1) 4, Ul
i R BRAZR = (T1 _Pin CLK) /(256 - TH1) /2
0: ANFAVFKEP3.5/ TG B € i 23 TR 84 HHCLKOUT1
B0 - TOCLKO: J& 5 o VK P3.4/TORAIL B 4 i) 48 TO R i iy - CLKOUTO
1: FRYFKP3.4/TORIEC B A e i 2 TO R i Bh 4 I CLKOUTO, B 52 i 25 T0 H B8 T
VEAERE 2 (847 [ B EE 2 2X) , CLKOUTOH HE I A 4% = TORE % /2
WRC/T=0, EIT 52 /H-HELTO 20 38 RS e it %,
TOLAEAELT RS i) 45 = SYSclk / (256 - THO ) / 2
TOLAETE 12THL A (1% Hi A% = SYSclk / 12 / (256 - THO) / 2
WHRC/T=1, EN 3/t Ea 0 A bk i A (P3.4/T0) 4, Ul
i R 8% = (TO Pin CLK) / (256-THO) /2
0: ANFVFKP3.4/TORINE B 4 5 i 85 TOR i 8k 4 HH CLKOUTO
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RFPR I AE 2 7745 . AUXR (Hhhi: 0x8E)
AUXR : Auxiliary register (A~ 0] fi7. F-Ji)

SFR Name

Address

bit

B7

B6

BS

B4

B3

B2 Bl BO

AUXR

S8EH

name

TOx12

T1x12

UART_MO0x6

B7 - TOx12: FEMT #5038 & $5 A7 o
0: ERNBS0IERE AZ8051 B ML ERS 22 IR, RI124340;

1:

B6 - T1x12: & W) &% 13 B Fas il 4 .
0: SER S 1EE 8051 B KL e i 2 O B, RI1243 40,

1:

SE I 25 0IE BE 2805 LI A HLE I sl FZ (1248, RIS 734

SEIN & LA EE /2805 1 Ly HLE I de Y 124%,  RIAN A3

TRUARTH O HTUE R kA, WMATIx1247 e EUARTH 2 12TiE /21T,

UARTH: L0
STC12C5201ADFR A2 1 THIB05 LEL Fy #1l, 9 1 A 78 AE 418051, UARTER 1S4 J5 /& A AL 488051 1 .
B5 - UART_MOx6: = PO/ 1845 3 2 5 B AL
0: UARTER DRSO E B AL SE805 1 8 AL A I R R, RII1243 405
1: UARTH? RO 38 5 2 AL 45805 1 B WL AR I B ()64, B2 40

T I R T A PR ]

HHL: 0513-5501 2928 /2929 / 2966
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/% AL RCLKOUTO/INT/T0/P3. 4, CLKOUT1/INT/T1/P3. 5%t It i o/
/% IHERSRiZE SYSclk = 18.432MHz, TO, T13 TAETE12T fElx/

#include”reghl. h”

sfr WAKE CLKO = Ox8F;

sfr AUXR = Ox8E;

main ()
{
/* BEInfY SFR WAKE_CLKO (Mihk: OxSF)
B7 — PCAWAKEUP : fo¥# PCA LJRAY / FEEEHET e powerdown.
B6 - RXD PIN IE: 1, fu¥F RxD/P3.0(=kRxD/PL.6) FFFHTERL, HAE{FRxDEIMEEE powerdown,
B5 — TL PIN IE : 1, Ju¥¥ T1/P3. 5 FERETIPWbRE, WAETIHIMEE powerdown.
B4 — TO_PIN_IE : 1, St¥F TO/P3. 4 FREAYETOPIMIARE, HEEMETORIMNE powerdown.
B3 — LVD_WAKE
B2 - N/A
Bl - TICLKO :
L, VP TU M T1(P3.5) WK, HHEERE = 1/2 T1 iR
T TARLELT ML % HATACLKOUTL =( SYSelk /2 ) /(256 — TH1 )
TL TAEFEL2T B A% A CLKOUTT =( SYSelk / 2 ) / 12 / (1256 — THL )
0, ARV T1 B¥IH T1(P3.5) i ke
BO - TOCLKO :
1, So¥F TO B TO(P3.4) BtHMkeh, SR = 1/2 T Bt
T0 TAELELT B ff H A% CLKOUTO =( SYSclk / 2 ) / ( 256 — THO )
T0 TAETEL2T Al A% HHEECLKOUTO =( SYSelk / 2 ) / 12 / (256 — THO )
0, ARV TO BAEH TOP3. 4) i Hi ik

*/
TMOD = 0x22: //T0, T1 TAEAERIRZ, 8 7 [ zhE i
AUXR = (AUXR | 0x80) ; //T0 TAELEITHLE
AUXR = (AUXR | 0x40) ; //T1 TAELEITHE S
THO = (256-74) ; //FETOR Bhigy HY (X 87 B 2 4 8
//18432000/2/74 = 124540. 54 #%T-125K
THI = (256-240) ; //RETL AU e A 84 B8 B 4k 4L,

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

TRO = 1; //TAENTOHIETHEL AR, X R G Bh 31T 23 Sk HY
TRI = 1; /A ENTITFUETT ST AR, o R G Bl AT 2 ot

// BB T S, B P AT DU I o i 28 0 S A H IR I s
while(1);
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2.2 STC12C5201AD AT E F A EBER

STC12C5201AD R4 .y HLA] LIz AT 3Fh 44 B p s AR IO #E, 10 A2 FREE,
A R, IE# TAEREN T, STCI12C5201AD 2 5128 5 WL SL B Th#E 22 . 7mA ~
TmA, T AR A ThRE R <0.1uA, WAL R A B DR <1 .8mA.

ARG AR 2 S e 73 A 2 CLK _DIVAZ I, 10 25 PR ASE R it B A = A o N e R o) 27 A7 2
PCONKIFA R . PCONZF A7 4% 5 XU R
PCON (Power Control Register) (Aaf 54k

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 HAG IR A7, T3] I A0 HAS I o W SRbm 6 A
FEIEH TAFAN S N TARIRAS I, SR A & AR s S Vel TR A I T TR i, A
HEL SRS PR S IR, BIE P AR B R Ve e/l A I A H
JEIS, ANEABCAH VR AI W, 2 E s, S E RS0, WE0)E, W
AR A f IR Ve e AR SR TR AR I T TR HEL TS, 28 S B E 9 L
FEHE NS L AP AT, A0 SRR A i B R SR VF AT AL, R R AN B LS
Je s AZAR A F A AR CARRAR DO AE . A R Se VP ml AR AR A I P b, U E A
AR, ARG I F R AR SR T A, AE A B A LR Ve oI Hs A 00 T TR H e
Je PRAAREAS I B, FRRMCU Mt HEAR S e B o

POF: LFHEMIREA, Bahlsd)E, EREMRELINL , WHBAE .

SRR EFWR LR AL GRIEED | BRI NSO SN E AL, e

A VAL, R R A B H AR AL, @A 7R A W

FEIIRACRE 7 o, b
POF/PCON 4/ 75 A1

\4

ST,

RE TR

P SRR 5 P

4@T@° S H A S o7
753 A 2K TR
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PD : JFILE IR, #EANPower Downt& =, A H &M W BT fid & 20T FREyE fid R e i, ik N\ #5
AU, BRI EMETR, BT ERECPU. ERF 3. BTSN EIETE, R
FAMH A B4R 22 TAE . P CPUM s BB M iR 1 S50 I - INTO/P3.2, INT1/P3.3,

TO/P3.4, T1/P3.5, RxD/P3.0, CCPO/P3.7, CCP1/P3.5, EX_LVD/P1.2. s A st Ll f5= LA
A, SRR DIFE<0.1uA

IDL : KHE1, #ANIDLERK (FH), BRAZALCPULERNE, CPUANIATIE AN, HART)

RESB A T ks TAE, W EAMEREWT. Rt 28 . (B ARSIl A W B A/D e 4 I h 1
AT — AP TR . ALK CPU M A PRS2 (IDLEAE 20) M (1 41358 o A

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

PN 3508 % I 5 Timer0, Timer1 5 0] DA B (1L 25 R AR e 2

HRAT O H T (UART) 9 0] DLE B2 R AL 25 DR A s il
GF1,GF0 : PNl TAEbREAL, H P DUEREH

SMOD, SMOD0: HHE#EHITR, SHOFxR, EHAMENH.
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2.2.1 KIRER

B A 2 A3 BT UK 28 Gt B (91350 it 2 B 4 B PN S5 R/ CHIR 3% P80 ) BEAT 2040, AT B&AEE T A
PP AR, FRRIhFE, FER{KEMI.

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

SFR Name | SFR Address | bit B7 B6 B5 B4 B3 B2 Bl BO
CLK DIV 97H name | - - - - - | CLKS2 | CLKSI | CLKSO0
CLKS2|CLKSI1 | CLKSO |43#5i)a CPU) SEBr TAE I 8
0 0 0 A1 e AN B B N R/ CHR 3 ) B
0 1 (HIER AR B B B S R/CHiR 3 B 8) /12
0 1 0 (AR SE AR I B B SR/ CHR 3 I8 81 /4
0 1 1 (HIER A B B N S R/CHR T T 8 /8
1 0 0 (IS AR B B P S R/CHR 3% ) /16
1 0 1 (HIER AR I B B S R/CHiR S B 8) /32
1 1 0 (HMHS AR B B P9 S R/CHR 3% ) /64
1 1 1 (HIER A B B PN B R/CHR T I B /128
' Nl 000
[ [
| N |
FEER
| |
011 :
PIBRICIR I H ATIHSYSclk
SR AR B T i 100 (5 L LA B )
| |
[ [
|
[ [
L - - = _/_ [E—
CLKsz,chsLCLKso
Bt gtheE 4

STC12C5201AD F B 5y HURT LAAE 23 PRAS AU 20 BT A, ] AR IR % AR 704
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2.2.2 FRER

HIDL/PCON.OE A1, R HLEHANIDLE () #:0. fFEEWEAT, NCPULH 51k
TAE, (HRESNERFW . AMAREAR I R . ERES. A/DEH. BATOENIERIET. A
e AR N2 E TAERRTH A 5F —/NIDLE "#2{7: IDLE_ WDT(WDT_CONTR.3).
MIDLE_WDTH # B B N1,  FHITME R a8 E <2 WBia” it4, BIE® T/E. %4
IDLE WDTHI <070, &I TMER 48 7E “ S NAE” BEATHEL, B 1E TR, 7R AR
T, RAM. HERRIBEH(SP). T THEER(PC). FEFIREF(PSW) RIMER(A)SE A (22 # IR FF
JEAHAE . VO D ARFE 23 AR A0 B0E aT I — ZI A BRSNS 5 e LI B 41
WA ERREIEH AT (BRCPULH B A TAESL) o AT — AN =R, e ATTESmT LUK B e HLe
R, SRTHLERRIE S, CPURFSEHAT HE N 2 N B 1 — %164

A IR 2n] DL H A B AT AT — > T 7= £E #5435 2 IDL/PCON. O B 115 3k
MBI R . A — MBS WA 2 ANESRSTSI I A7, KA R, 724
SN IXFRRL e AL 5| ISR = AR S ALIIE 5 U T B AR R 244 D - 10us, A REF= AR A,
FRRSTHI IR, S5 E AL, B HUA R - F2 7 II0000HAR FF 46 1E % LA .

2.2.3 #FEENX/FHER

#PD/PCON.1E N1, H R HKHEAPower Down (i H) AR, fEERBnENER. 3
NG, W IR, BT ameE, CPU, Erf#s. FHI1M. A/DEH, BATH%
IR TAE, AN W AR s TAE . dn SRAR R A I F R 4 Fo ViRl = A v by, JUMEG He A ) i ] 4k
ZETAE, BEEIE TR, #EARBEAE, rEVOH . SFRs CREFRIIRE ST /7 4%) 4ERFIE A\ B2
HABE R IE — ZI RS AL

T CPU M F2 o A 0 i 1) 4 305 045 - INTO/P3.2, INT1/P3.3, T0/P3.4, T1/P3.5, RxD/P3.0,
CCP0/P3.7, CCP1/P3.5, EX_LVD/P1.2

AN, HANEBE AL HOREMCU M i AR 2 Fp e i, 2 67 M L S5 AOMC URKE I P 2 2 10000 H A
FFER1EH TAE.

B AR GETC AN R W ICRE B LM Ft AR O RS S T ) P R R I i e AR

(I/O @—%—m _Y_‘ ——X]INTx
uF

0.1 Cl  []smQ
S
/ORI /KI R ST e
ol S = =

P78 AL 1/O 1 S lie BOMHER /5 ER R AOF B R, L B R4 i RE R ACL TS
FES WL N r RS2 A, K45 78 /O VRIS, T A Bl F BELR 145 it B L ZX C L
Mo ZEECTI RN 0. VIR, AME AR IIINTx 2 7 25— B i e, ATTT B 2l s 5
Fi HLAA G FEAR 2 e R
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/*HT AN Fh T g e FERL SR R PR —
/*

*/

*/

/* --- STC MCU International Limited

*/

J¥ - FZRSTC 1T F B H R AL e S & e b g i 4t i A 5

/* --- Mobile: (86)13922805190

*/
*/

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

*/
*/

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

*/

PRURREAERE o i B S R 5] AR
PBLERE R BOCE R ERIE ] 1 STCHIBURL AR P

/*

*/

*/

*/

#include <reg51.h>

#include <intrins.h>

sbit Begin LED =P172;

unsigned char Is Power Down = 0;

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

unsigned char i=0;

unsigned char wakeup_counter = 0;

Begin LED =0;

INT_System_init ( );

while(1)

{

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

{

Normal Work Flashing( );

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

//Power-Down wake-up pin on INT1

//Normal work LED indicator

//clear interrupt wakeup counter variable wakeup counter
//system start-up LED
//Interrupt system initialization

//System normal work

B ES B T A RAF FHL: 0513-5501 2928 /2929 / 2966 fEE: 0513-5501 2969 / 2956 / 2947 49
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Is_ Power Down =1; //Set this bit before go into Power-down mode

PCON =0x02; //after this instruction, MCU will be in power-down mode
//external clock stop
_nop_();
_nop_();
_nop_();
_nop_();
H
H
void INT_System _init (void)
{
1TO =0; /* External interrupt 0, low electrical level triggered */
/! ITO =1; /* External interrupt 0, negative edge triggered */
EXO0 =1 /* Enable external interrupt 0
IT1 =0; /* External interrupt 1, low electrical level triggered */
/! IT1 =1; /* External interrupt 1, negative edge triggered */
EX1 =1 /* Enable external interrupt 1
EA =1; /* Set Global Enable bit
H
void INTO Routine (void) interrupt 0
{
if (Is_Power Down)
{
//Is_ Power Down ==1; /* Power-Down wakeup on INTO */
Is Power Down = 0;
Is Power Down LED INTO=0;
/*open external interrupt 0 Power-Down wake-up LED indicator */
while (Power Down_Wakeup_ Pin INTO0 == 0)
{
/* wait higher */
H
Is Power Down LED INTO=1;
/* close external interrupt 0 Power-Down wake-up LED indicator */
H
else
{
Not_Power Down LED INTO=0; /* open external interrupt 0 normal work LED */
while (Power Down_Wakeup Pin INTO0 ==0)
{
/* wait higher */
H
Not Power Down LED INTO=1; /* close external interrupt 0 normal work LED */
H
H

50 T I L R T AT PR ]
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void INT1 Routine (void) interrupt 2

{
if (Is_ Power Down)
{
//Is_Power_Down ==1; /* Power-Down wakeup on INT1 */
Is Power Down = 0;
Is Power Down LED INT1=0;
/*open external interrupt 1 Power-Down wake-up LED indicator */
while (Power Down_Wakeup Pin INT1 == 0)
{
/* wait higher */
H
Is Power Down LED INTI1 =1;
/* close external interrupt 1 Power-Down wake-up LED indicator */
H
else
{
Not_Power Down LED INT1=0; /* open external interrupt 1 normal work LED */
while (Power Down_Wakeup Pin INT1 ==0)
{
/* wait higher */
H
Not Power Down LED INTI=1; /* close external interrupt 1 normal work LED */
H
}
void delay (void)
{
unsigned int j=0x00;
unsigned int k = 0x00;
for (k=0; k<2; ++k)
{
for (j=0; j<=30000; ++j)
{
_nop_();
_nop_();
_nop_();
_nop_();
_nop_();
_nop_();
_nop_();
_nop_();
H
}
H
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void Normal Work Flashing
{

Normal Work Flashing LED = 0;

delay ();

Normal Work Flashing LED = 1;

delay ();

(void)

; I 3 A7 BT o PR S By HLR R IR il 5)

« 3k s sk sk sk s sk sk sk s sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk st sk sk sk stk sk sk stk sk sk skeskosk sk skeskosk sk skokok sk skokok skoskokokskskokok
]

;Wake Up Idle and Wake Up Power Down

« 3k s sk sk sk s sk sk sk s sk sk sk sk sk skesk sk sk sk sk sk sk sk sk sk stk sk sk stk sk sk stk sk sk stk sk sk skeskosk sk skokok sk skokokskoskokokskskokok
]

;/* --- STC MCU International Limited */
/¥ - JEIRSTC 1T Z41 5 )7 AL p A0 o Wi P8 4t i A 2 *
;/* --- Mobile: (86)13922805190 */
;/* --- Fax: 86-755-82905966 */
;/* --- Tel: 86-755-82948412 */
/% -—- Web: www.STCMCU.com */
S/ Un SRR PP P e SO v 51 AR5 */
SEERE R TP LR T E W] 1 STCH) SR AR 7 *
/% */
ORG 0000H
AJMP MAIN
ORG 0003H
int0_interrupt:
CLR P1.7 ;open P1.7 LED indicator
ACALL delay ;delay in order to observe
CLR EA ;clear global enable bit, stop all interrupts
RETI
ORG 0013H
intl_interrupt:
CLR P1.6 ;open P1.6 LED indicator
ACALL delay ;;delay in order to observe
CLR EA ;clear global enable bit, stop all interrupts
RETI
ORG 0100H
delay:
CLR A
MOV RO, A
MOV  RI, A
MOV  R2, #02
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#0 ;P1 LED increment mode changed
;start to run program

;close all LED, MCU go into power-down mode

;low electrical level trigger external interrupt O
;negative edge trigger external interrupt 0
;enable external interrupt O
;low electrical level trigger external interrupt 1
;negative edge trigger external interrupt 1
;enable external interrupt 1

main:
MOV  R3,
main_loop:
MOV A, R3
CPL A
MOV Pl A
ACALL delay
INC R3
MOV A, R3
SUBB A, #18H
\[@ main_loop
MOV  Pl, #OFFH
CLR ITO
; SETB  ITO
SETB  EXO0
CLR IT1
; SETB IT1
SETB  EXI1
SETB EA

;set the global enable
;if don't so, power-down mode cannot be wake up

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

MOV
R NOP
R NOP
R NOP
R MOV
MOV
NOP
NOP
NOP
WAIT1:
SIMP
END

PCON,

PCON,

P1,

$

#00000010B

#00000001B
#0DFH

;dynamically stop

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

;Set IDL bit, idle mode (IDL = PCON.0)
;1101,1111

R IE E SRR T AR A

: 0513-5501 2928 /2929 / 2966
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23 &1

STC12C5201AD &5 8§ WA SR A7 5 R AMESRSTHI I AL, AR A I 5 A7 G i
BN IIREMRST2E AL, KBS SN IR SN, BAEEN, WA/ FREA
FF AT e 38 AR A 16 55 7 ZE B 200mS, L IUMAX810% F & A Bk, Hsomh e 7e b 507 5 1
In—/~200mS EALIER) , FH I ENL.

2.3.1 SMEBRST3IBE L (F—E L ThRERD)

HMEBRST 5| B AL AR AN S FIR ST 5| BATRIN — % 96 BE (K = A kb, AT SEELEL LI =
fro RERSTE AL BB o IF e Rf 224 NI BN L0us Ja, L L BE AR ADIRZS, KRSTR AL
BB ETS, B HLES R ARSI AR FE X FI0000HAL T 46 IE % TAF o

232 SMBRERNEN (EAREN, HEE _SMINEERRST2E 1)
G SR SR

W —E A TR (FTAA ), AR T 1.33VEAL, I 2AN s BH 43k S A M T 1 52 A7
TR L AT

B | B TE | BT | Ik | Bamge | e nmcd |

Fi.2/RESETZRMETL . 33vEis, Eliksvs. T3 TES & WO
A bl o B ALEHSREE H12MHz, J53%4F P1.2/RESETZ FI{E RESETZ
Pl 2 BN =
(AR BENAEE PRI thE Ham i » =

LRRBRTXEMBFESE " YES (* FO
Idle (EFDARZEIIFIERET ST (3! 2

LRBNBEIMEE [HaRtrtin Ml 256

THENESER ¢ s C W SETSEREEen 5 7]

54 38 S R T PR A A KL 0513-5501 2928 /2929 / 2966 FEH: 0513-5501 2969 /2956 / 2947



STC12C5201ADRF NIRRT  BARSCREMES : www.STCMCU.com IS BEAR S #R: 13922829991 A 4% i 1] : 13922809991
KT HALHE:

b A5 = T 12MH 2 N, 04 T 38 — AT ThAE A (STC12C5201AD £ 41 #ERST2/EX_LVD/P1. 211)
) FH B4 0 P AR H A M LVD Ty R AR A/INE AR e Aor i 52 467 B, 378 17 P 28 2% =]

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

STC12C5201AD R AN AN A MILVDAEPL.2 F, A AESE — AL D fRe il

I, R EHRT805 5 ki (1) EL FELAZ 5V, AR R 7805 J5 uit 1) EL U FE R FE B4V, B
HL BELR 1 ATR2HE AV B I 14 L 43 R ARG T FRAS 0 1 P (133 VL), DRAS 28 R A T e
RST2#iikCPUAL T EHADRAS . 2482 R H 7805 )5 v i) EL IR FELE i T4V EL B, b & e iy B FELR 1A
R2:WFAV IR B 43 T 3 vy T A0 A I T T4 P (L33 V) , B8R WLE AR IS B AR, R B IE W
TARRE.

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

WIAZIR FEAE220VI, R HL 7805 Hiy it Y ELIA FEL A 11V, 2428 i B B BE B 160V, Fa K ER7805 /i
i ) B 8.5V, b B A [ L BHR 1 AR 245 8.5V () B T 43 1 B T8 AR 1T FELE (1.33V
BUT) o DRAS 28 = R4 ShRERIRS T2k ik CPUAL T EALIRAS, A8 B 7805 Rif uify (1) EL I L K T
8.5VUL LI, P A i Ha FHR IFIR 24 8.5V 1) H 43 s 21 v TR Al I A U (1.33 VD), B2
R WU R SR EALIRAS, RE B IEH TAERE.
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2.3.3 SMERIRERINEBE NMEE S A ThEERT, ATYEIMERRE AN A i

STC12C5201AD R FI 5 5 HLAEP 1.2 L1387 A0 ks il EL A T g, ml = A . X
FEF ] DL 2 i) 75 SR W7 2R 2 A0 3 F 2 T A o SR BR A AL P AR O ) P
1. 33V (£5%), 3ERE T HLA I THE B R A2 L. 31V (£3%) .

AN A R AR, OV ARUE R A HLIE S TAE . Beis, BT BRI 3R AL AR R A
MIIRER RS I MR eGP TERPIRES.

b B AT S AN AR A AR S AL(LVDE/PCON.S) 21, EHKRMEE GERIZMA AL T
W, BUGEERE, FER—KEZARTNE, WAE, ARERPL 20 BN TR A
K

Dy S SR AR o R R A B ARG AR 0 T 4 8 T A, T RKE CPU M Fit e A S B, K 4 3k o
AE Z5 A7 A3 WAKE_CLKOH [P AH B 4% il 57 LVD_WAKEE 1.

A FIHE 0K SRR A I LVD T BE AT A b A S AT, i 7Y 87 FH 2 % 1 4T B s

[Feos Lo 101 |
o C Lo +.L .L ce
oIT | TT1, "
- P1.2/LVD
R2
S HL/MCU 1

STC12C5201AD R F1) 4% A M LVDAEP L. 211

WIS L AE220 VIR, A8 R H 7805 A1 difg Y BELU HEL A2 11V, A8 HL R B B 160V, 8780571
Uity B EL Y HL A2 8.5V, B A (1) HELBHR URIR244 8.5V (1 Ha i 43 i B T A I T TRl Fe s o SEA CPU
AT DL AR 7 SUE ), SRR A R W, TR AR SRR B, B LVDFALER, FELLVDFAL.
W0, WA RIERE, o1, W YR, LRI TORAF I 5 1 TAE . fR
TG, T LVDEAIEE, FILVDEA KME. % oA0, WA KR RS E EH,
M CPURIRE % TAE, N1, k824 LVDFAIE0, FiZLVDFRIME, M5, 2308
PRSI, BURIEIER H, CPUBAZARES.

B | G TE | BV | TR | SehieE | 1se nemc

Fl.2/RESETZRIMET L. 33vE{s, EfEs. 785 TES & 1
BHEhiZE »1oMHz, (&%$R FL.2/RESETZ FA{E RESEIZ

BENMERET M RE L phE T s  TES & KO
LHBIRTXEHMBMES " YES (= HO
Idle EEFDARZEIIFIERET 1S ET (¥ 1E5 (O HO

=N = o) =l = T R e 256 | v
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5 ANEAR A ILYDA 58 HIRFIR D RE A7 A7 4% 3R

Mnemonic | Add Name B7 B6 B5 B4 B3 B2 Bl BO 5;:;

PCON |87H| Power Control SMOD | SMODO | LVDF | POF GF1 GF0 | PD | IDL [0011,0000
Clk_output

WAKE_CLKO | 8FH | Powerdown Wakeup | PCAWAKEUP|RXD_PIN_IE|T1_PIN_IE [T0O_PIN_IE |LVD WAKE - TICLKO [ TOCLKO [ 0000,0x00
Control register

IE A8H| Interrupt Enable EA ELVD | EADC ES ET1 EX1 ETO | EXO0 |0000,0000

P BSH I“‘e”“{’;;“"”ty PPCA PLVD | PADC | PS PTI1 PX1 | PTO | PXO |0000,0000

IPH |B7H I“‘e”“gitgll:""”ty PPCAH | PLVDH |PADCH| PSH | PTIH | PXIH | PTOH | PXOH |0000,0000

A ARG SR S F P 4% 1) O 47 S« EA/ELVD,  ELVDZAR A I v Wy S0 14457
AR A G I KR 87 (5 PP DA 2 2 s A7 /&« PLVDH/PLVD, 0/0, 0/1, 1/0, 1/1, PUZ% b i 2 24
AN S U AH B R i SRER B« LVDF, EHHEHER

S H A I A G 1) — LE 25 A7 45«

PCON : HLJ4% | T A7 4% (AN A Az F-41k)
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
PCON 87H name | SMOD | SMODO | LVDF | POF GF1 GFO0 PD IDL

LVDF - {1 H R0 7, [ -H 2 R 90 o o e ..
CE IR TAR RIS IR TR A, 0L P 38 T R Ve o TR FE R T TRE MU, 2407 1
AEL, SACHR R TR 75 B A3, BVZE p 3 T A R Ve I TR Rl A o
R, AAE B ALK, R EEA L. %A RO, H0)E,
PR B0 A Fh P Ve Ak S TAR LR R T TR B, 2R SR 1 3 s B L
PEVEATE L T AERA I, M0 PR 0 B B Al 0 7 0 7 A bR, DU E R0 N e
5o AR B R AR LA TEE . bl 0 VT P2 AR R sp O, 07 180
P IS, AR P B S T, 7E P A1 PR PRV e T FE R0 T TR P
B, PR AEARIE R O, TTANCU M B R AR

IE : Rl e vr & 47 4% (WA F-4k)
SFR name | Address |  bit B7 B6 B5 B4 B3 | B2 | BI B0
IE A8H | name | EA | ELvD |EADC| ES | ET1 |EX1| ETO | EXO

EA: Wl e ir s i .

EA=0, BEili T B R Wrid =K ;

EA=1, JFivedr, EEATRWEEE B ORI v sl a.
ELVD : &SI A W7 78447
ELVD=0, £ 1A AR W 7 5
ELVD =1, Fo¥HR ARSI T .
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IPH : W ft S gl 2 A7 45 = Al A S-4k)

SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
IPH B7H name |PPCAH | PLVDH [PADCH| PSH | PTIH |PX1H| PTOH | PXOH
1P : T Je g g i) 27 A7 28R (T AL - k)
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
IE B8H name PPCA | PLVD | PADC PS PT1 PX1 PTO PX0

PLVDH, PLVD: €Al o Bt Je A= il i
2 PLVDH=0 HPLVD=01}, A& H A W A d AR A 2 2+ W (B 4 2520)
PLVDH=0 HPLVD=1}, AW A W A AR AR 5 25 W (R 56 2 1)
PLVDH=1 HPADC=0W, Al 4 Wi o s Se g W (P 5 44.2)
MPLVDH=1 HPLVD=1i}, A& A W o s A 2 2 b W (B e 243)

AFR T AW 75 2EORP L. 2 AR AT QLmiE S

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

/% - JHZRSTC 1T ZRF 55 HLPL. 2 11 AR A I T g *

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

;/* --- Tel: 86-755-82948412 */
/% --- Web: www.STCMCU.com */
O SRRy A B S s ) R *
SRR B E R R T STCI BER R AR */

S* K

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

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

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

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

ORG  0000H
AJMP  MAIN
ORG  0100H

MAIN:
MOV  SP, #OEOH MERG AR R M OBOH 1t
MOV Pl #OFOH SEONFRETPIT IR TAE
LCALL Delay SJE R
MOV Pl #OFH SEONFRETPIT IR TAE
LCALL Delay SHEF
MOV Pl #OFFH
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MAINI:
MOV  PIASF, #00000100B ; PL2 FUAAL T BE
MOV A, PCON
JBC ACC.5, POWER ON 1
CLR P3.7 //ERROR_LED
SETB  P3.5
SETB P34
SETB P33
ERROR:
SIMP  ERROR
POWER ON _I:
SETB  P3.7
CLR P35 //POWER_ON_LED
SETB P34
SETB P33
LCALL Delay SIS
Continue_Read:
MOV A, #11011111B
ANL PCON, A
NOP
MOV A, PCON
JBC ACC.5, Low_Voltage
High Voltage:
SETB  P3.7
SETB  P3.5
CLR P3.4 //High_Voltage LED
SETB P33
SIMP  Continue Read
Low_Voltage:
SETB  P3.7
SETB  P3.5
SETB P34
CLR P3.3 //Low_Voltage LED
SIMP  Continue Read
Delay:
CLR A
MOV RO, A
MOV  RI, A
MOV  R2, #30H
Delay Loop:
DINZ RO, Delay Loop
DINZ RI, Delay Loop
DINZ R2, Delay Loop
RET
END
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2.3.4 RHEN

RPN HBEFEE TR Y, A SAGRkRTER, TELIBRRILRGREM (AE)
2=, AEGERI805 1 B WL T {4 _F R SRk ThRE, P 0 R A A S B, SEBIE R R
R . BASTCHTHE H (138 55 T 805 AR 4 7 ;' B2 SR 34N T IAP_CONTRAFFRTh RE 7 /748, S8l T ik
ThRE. HI 75 42 I TAP_CONTRAFIA M) e 75 7 2% 1 A P AZSWBS/SWRSTHE AT LA R 4t
XA

IAP_CONTR: ISP/IAP #il| 25 {7 5%
SFR Name SFR Address | bit B7 B6 B5 B4 B3 B2 Bl B0
IAP_CONTR C7H name | IJAPEN | SWBS [SWRST|CMD FAIL - WT2 WTI1 WTO
IAPEN: ISP/IAPISRE fC 44
0: Z%IEIAPEL/ 5 /#%BRData Flash/EEPROM;
1: fOVFEE/ S /# K Data Flash/EEPROM.
SWBS: #AF M N AR X E0(0), B2 WISPREF X 8 8h(1). E 5 SWRSTH B &
Al PASZEL
SWRST: 0: AEE(E; 1: PAEBRGRSFEN, WHEHDEE.
CMD_FAIL: U1%i% TISP/IAPAr 4, HXTAP TRIGIASAWAShfd & S, WA 1, 75 ik fFE Z.

s WA R FHAR P IX (APIX) A AL IR D)4 2 P R R X (APIX) FHIRHATRER
MOV TIAP_CONTR, #00100000B ;SWBS = 0(i%&#APIX), SWRST = 1(¥E A7)

s MRS ISPIS #5727 X A B AL I U4 2 FH P BRI FR 71X (APIX) FFHEEHATRE T
MOV IAP_CONTR, #00100000B ;SWBS = 0 (GEFEAPIX), SWRST = 1(3KE L) _
s P AR 7 X (AP X)) 3 27 3 V) 46 1) R G ISP R 452 7 X AR AT AR 7 -
MOV TAP_CONTR, #01100000B ;SWBS = 1 (#%&#EISPIX), SWRST = 1 (4% Efr)

MRGLISP MRS X A AL I 31 R B ISP IR 2 7 XA BAT R T

MOV IAP CONTR, #01100000B ;SWBS = 1 (i&FEISPIX), SWRST = 1 (3 A7) —
KEA RN RGRAL, AR R AE S d = B A BV E, VO awiihtil

235 FHEEMN/IEHEEN

MHPHHEVCCIR T R AL B A I T TRE R I, A A Z SR B A 24VCC
HPREIE R RN, @EIR32768 M b5, bREA/ BB R, AR, bf
AL/ 5 i R AL RER IR A o
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2.3.6 MAX810% & i B8

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

2.3.7 B TRWDT)E i

FE TS/ RERT/ MTEMRERERTEEN RS, N TP “ REGAERE GO
T, ZF T, MCU/CPURRFHE &, SERGKI A H TIE” , @25 351, R
MCU/CPU A{ERE RN 18] P 4% 25K U5 100 & 1140, A AMCU/CPUAL T3 5 IRAS, B T 1Mt 2
SRIEMCU/CPUSE AL, A 5 45 58 Sk IT AR A AT F  #E P . STC12C5201 AD R 51 5 5 HL N
EAR I T UCE TV TR, AR HLR ST SR B AR AR SN U A/ T . b ThAE, AT
o NRFR T RE A A7 4 WDT_CONTR:
WDT _CONTR: 7 [ J4fj(Watch-Dog-Timer){% | 25 17 %%

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

BV AR EAL Ml e, ZA R E L AT B HEO.
EN WDT: Enable WDT bit. When set, WDT is started
BIVRRVA, (BN “1 7 B, BTG
CLR WDT: WDT clear bit. If set, WDT will recount. Hardware will automatically clear this bit.
BT VIEOL, HI N1, B I I 4. AR B 3hid <o " thz.
IDLE WDT : When set, WDT is enabled in IDLE mode. When clear, WDT is disabled in IDLE
B “IDLE "0, S4B NR, BIIMEERERE “SRBR 115
MIECOLALNS, FHIIMERN 287 “ W AT
PS2,PS1,PSO:  Pre-scale value of Watchdog timer is shown as the bellowed table:
BT VE N B A0, R R R

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

0] 0] 0 2 39.3 mS

0 | 0 | 1 4 78.6 mS

0 | 1 ] o0 8 157.3 mS

0 | 1 | 1 16 314.6 mS

1 | 0| o 32 629.1 mS

1 | o0 | 1 64 1258

1 | 1| o 128 258

1| 1 | 1 256 58S

The WDT period is determined by the following equation & [ ] H I [A] 1155
F 13 ) = (12 x Pre-scale x 32768) / Oscillator frequency
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B h A 12MHz «
F 1% U 1] = (12 x Pre-scale x 32768) / 12000000 = Pre-scalex 393216 / 12000000
ps2 | PS1 | PSO P;g%"/%e WDT overflow Time @12MHz
0 0 0 2 65.5 mS
0 0 1 4 131.0 mS
0 1 0 8 262.1 mS
0 1 1 16 5242 mS
1 0 0 32 1.0485 S
1 0 1 64 2.0971 S
1 1 0 128 4.1943 S
1 1 1 256 8.3886 S

B4 911, 0592MHz :
T | 1A% T 1= (12 x Pre-scale x 32768) / 11059200 = Pre-scale x 393216 / 11059200

WDT overflow Time
PS2 | PS1 | PSO | Pre-scale @11.0592MHz
0 0 0 2 71.1 mS
0 0 1 4 142.2 mS
0 1 0 8 284.4 mS
0 1 1 16 568.8 mS
1 0 0 32 1.1377 S
1 0 1 64 2.27558S
1 1 0 128 455118
1 1 1 256 9.1022° S
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BN IER, 7ESTCH FHEMR EFTIAE RN
/*

*/

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

/* - JH/RSTC 1T RANE ML F 1M F Hodts HH B TR] B 3o */
/* --- Mobile: (86)13922805190 */

/* —-- Fax: 86-755-82905966 */

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

/* --- Web: www.STCMCU.com */
L Bt o e o Sl e TS & 10 T 1 N —— *
EF T IS Lt I o L3 Y e — *

/* */

s ANV R TP AESTC-ISP Ver 4.86.PCBH T i 2 L E Rl il #1261 LAFIRSAEPT O R SRR
&I R e N TR]) = (12 * Pre_scale *32768)/Oscillator frequency

WDT CONTR EQU  0CIH & 1Ak
WDT_TIME_LED EQU P15 JH P15 4RI T N T FE R AT,
AR I B TR AT ER AR 78 KT o 0 B JE B8ORS K e ) K FE o
WDT_FLAG_LED EQU  PL7
DHPL T4 TV EALFE 7R AT, AR SR N T H AL

Last WDT_Time_LED_Status  EQU 00H AR, AEAEE 1A N R R R AT K — UCRES AL
WDT EAZHIE] (BT J0scillator frequency = 18. 432MHz) :
;Pre_scale_Word EQU  00111100B HO, JABIE 1, T =32,  0.68S
Pre_scale Word EQU ~ 00111101B SHO, HENE T, T Hs=64,  1.36S
;Pre_scale Word EQU  00111110B JEO, JABNE T, T Mid=128,  2.72S
:Pre_scale Word EQU  00111111B  ;i50, HEWE 140, Tisrii%=256, 5. 44S

ORG  0000H

AIMP  MAIN

ORG  0100H
MAIN:

MOV A, WDT CONTR SRR S AR TS AL

ANL A, #10000000B

INZ WDT Reset WDT_CONTR. 7 = 1, FHi1AEA, BEEIE I TELAES
;WDT _CONTR. 7 = 0, LHEANL, ¥WIEZh, RAM HICAZNBENIE

SETB  Last WDT Time LED Status  EREAL,

s WIGAALE T I i H I TRL PR 2R T FRPIRAS AL = 1
CLR  WDT TIME LED s WA, SR T R R R AT
MOV~ WDT CONTR, #Pre scale Word JAZNE T
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WAITI:

SIMP  WAITI SEHPATATES) EHL) , SEAE T 1% B B AL
;WDT_CONTR. 7 = 1, B VMK AL, #a3), RAM HICAEARE, NEAHTE
WDT _Reset: JEITSEAL, AIEB)

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

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

s N U KAH BT, 05T AR LT
SRR A I AR ST ) b — UOIRZAS AL B WDT_TIME_LED /T,
A EUCEARRIE K, LSRG

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

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

SIMP  WAIT2 AEPATARE R UL, AR T = AL
Power Off WDT_TIME_LED:

SETB  WDT _TIME_LED s P AR YO R T 1030 HA B (A1 FE s AT

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

SIMP  WAIT3 EAPATAE R P, ERE T Vi = AL

END
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2.3.8 A RBRENEMNMKRBNEN

p=E0R W5

e N S LB H I PR X 0000HAL 46
PEE T I E AL U T
T HIRESETII=2E 1 | R4 MW 2 X 0000HAN 46 B 32
=X ITHRPER
PIRBNENL B TAP_CONTRZF A7 4% | 218 &40 M 7 F2 7 X 0000H AR FF 46 B 244
EN20HP ARG |ATH PR
2E RGN ARG ISP IR 7 X FF UG AT FE
Fe, KRR ISP R i A e, &
WAL P FRT X AT H PR

2F RGN ARG ISP IR 7 X FFUR AT R
F s RSB SVRISP R a2t E, &
BB H R X AT H 2

JEITXTTAP CONTRZ 17 2%
1% N60H= A s E AL

REMEL | RGUFRIEHE EEIE
ot 2 A
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F3IE AR EMESMFRIIEES F25(SFRs)

STC12C5201AD R 51 5. 7 LA FE 7 7 fitg #s AU ELHE A7 i % 2 45 B S Sr bk (1. STC12C5201AD
ZA R AL T A TP A as Al & B L FlashfAfif 8%, NREVI M AN R r Ak as, RN b

SR A AE e {5 — EARFL 7% J5 4% 5 —PSEN. STCI12C5201AD £ 51 8 F /L P 345 256 F
B A AS b 128 T B At A SRR IR D RE %5 A7 23 (SFRs) S el it S, SE2Pr
A5 B 38 3 A ) () 30k D5 RN BLIX 2. [F8E, STC12C5201AD F 41 5 F WL A BT LLT ) 78 413
Bt as, FONEA UG R AN BERE A7 i ae 11 S 26

3.1 IEFTRiE

FEFF A7l a8 TAP IR P AR BeR AR A% 5545 2. . STC12C5201AD A 51 # Fr AL A B 42 1

T 1IK~6K i ) FlashFE A7 1% 2% . STC12C5201AD £ 41 &% Fh B 5 B4 1 WL A2 Flash 77 1% 2% (1
Mk N R AR
03FFH
Type Program Memory
STCI12C/LE5201AD 0000H~03FFH (1K)
Progrinlf Flash STC12C/LE5202AD 0000H~07FFH (2K)
Memory STC12C/LE5203AD 0000H~0BFFH (3K)
(1~6K) STC12C/LES204AD | 0000H~OFFFH (4K)
STC12C/LE5205AD 0000H~13FFH (5K)
STC12C/LE5206AD 0000H~17FFH (6K)
0000H

STC12C5201 AD 1 fy HLFE 471k 2%

BRHLEN G, FEFPHEEE (PO) [N 25 ~0000H, MO000H B SCH GG HATFER « 53 41 b
R 4% FE 7 BN C ol CORR A Wr ) &) 0 TRE T A7t s 5. fEREF A fgas T, A s
—ANEEMN L, R AR RIS S, B AL S B BBk B A R 1) A BN O
EHPATIER . AR TR S W ARSS AR e N k2 0003H, E N 25/ 2280 W iR 55 52 7
FIN Ak 2 000BH, 4 HH 7 1A A 7 iR 25 2 77 N DI Rl 20013 H, 58 BF 2%/ 11 400 1
JRAFEF N 1 ki J200 1 BHEE o B8 22 (1) 7 W A 452 13 (RN 11 otk (R O 1 ) AL R0 7] A D
FT o FTAHAR AT N 1 kb R 1RT R X A (8N ) A PR, — ML T eV R AT 76 R 1 v B e 55
PR, DRI, —RGCAE v B S ) bk X 3807 T — 2 oA ARG RS FE 4, 48 1) B IR A7 T e 45 72
J 2 8] 40T

FE P Flashf7fifi a3 PTE L R B oA 5 105K AL, $R i 1A A RGEVEAT T 81 .
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3.2 HIREFEER(SRAM)

STC12C5201 AD & 51 5 5 HL N SR AE R T 2567 TTRAM, AT FH T A7 RE 7 AT 110 1) &5 SR N ik
FEEE . PERRAMITIEE A an ~ B B, ik & 00H~FFH

FF TFH
o e KRR I BE 2747 2%
12854
PHIRAM (SFR) 30H
%0 ;3 2FH
TE SOH w iz FhE X
ggzi{iﬁ 1gn |_LAF4L 3 IFH
00 T 170
., R EETTE
W #E RAM 07H
oopr L__L1F4L 0
{61287 451 1Y HERAM

HERAMIL256 7, AI4 N3RS : {K128FPBRAM (5E%8051FHE) « &128F T
RAM (IntelZE8052FR ¥ R T & 128 FTRAM) M FFiR e a A7 a8 X o K128 715 B A4 7 i % Bk
ATEES A A F k. 1287 T RAM S HRIR T e 25 4788 X SUALSE FHAH (Rl A ik Y e, 004
FH8OH~FFH, il 2% [A] BARSA R &, (EA3E LM, 8 @A B A 5- 41k 05 2o BAIX.
Iy. HI28FITRAM K RERI B TF-ht, RFpkThAe A ae X Hnl B Tt

K128 FIRAMB R IE FHRAMIX o 38 FHRAMIX. X ] 43 8 TAE B A2 X, mI i F-8kX, H A
RAMIX FIHEAR [X . T AE 2747 28 40 [X Huhik MMOOH~1FHIL32B (= 35) B t, 2r N4 (B — AR —
M), A ESANSMM TIEZ A48, 45 NR0 ~ R7, HETARMYE (. &
A TAE 2 AE 2, A LR s Em R . RO~R7E W %178, TRELAME R N HAAER
R . FEFIRESTFPSWE 2 FIIRSIARSOZH & & L uifd H I TAE S A8, W RNHEPSW
TR . AT SR X bk M20H ~ 2FHAE 164N 75 89T . 20H~2FH 76 B ] [/ 7 3B RAM
BTG PRI AR, AT DO B AR AR — 7 A, 3R 12847, Bt B2 (1 b bk 2
00H~7FH. f7hhbiuFZ£00H~7FH, PIFIRAMAK 128775 bk tH 2 00H~7FH; MAMRE, —
HHhb e —FER, SEPR b FH BAE AR A AL A AN, 1T b hE R R R
=R, EREFPERAFEIEA X 5. N EBRAMA I 30H~FFH 5 70 42 A 7 RAMAIHE £%
X —ANSALIHERSEET (SP), Rl FHmHER X . HANLEA )G, HEMRIEESPNOTH, R T
TAFFAEERAOFIIRT, Kk, F P WIGGEACTE 7 # N 5T SP B AIME, — % B 7E80H L J&5 i) .
JCHNH .
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PSW : BEFREFEHFS (A4
SFR name | Address | Dbit B7 B6 B5 B4 B3 B2 Bl BO
PSW DOH name CY AC FO RS1 RSO ov F1 P

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

AC : BN, AT IEE SRS, 4B A AL, BT IR IE B3 LT, ACH1;
2 N0 VB A EEEA bR EACH B B2 8 7 TBCDRS INvE . s S i 5 .

FO : HPARENO.

RS1. RSO: TAEZAFLSMIERAL. WNR

RS RSO MHIEH B TAE A7 2R 4L(RO~RT)
0 0 0ZH(00H~07H)
0 1 141(08H~0FH)
1 0 22H(10H~17H)
1 1 34 (18H~1FH)

OV : it bR EAT.
Bl : {#EE
F1 : H/ &AL,

P FHEFRES. ZhREA G AR B ngeACCH LA B A E M. WS BohngeaccH LA
HONFE, MPEL; B INESACCH AN ECNIBE (BFE0N) B, PALNO

HEF$E £1(SP):

HerRTRE R — A8 T A7 2% . Efam HHEARTTGAE N SRAMB I B . KRG EANLE,
SPHIGHALAL0TH, (A3 HEAR S S HHOSHIE LI 4R, 5 FEOSH~IFHA T/l & T TAE &7 a4
1~3, FAAEFEF WA FH B X, ) aFFESPAE 2% 9 80HER B K B N H. . STC12C5201AD
RO AU HER 17 AR, RUEBOE ENHERR S, SPI I K,
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3.3 455k INEE S 725 (SFRs)

FERR TN R 27 A7 4 (SFR) A2 ISR XS N & DR db AT A7 3 . il M M (00 4% o) 27 A7 2 AR
DAL, R MFRIIBERIRAMIX . STCI12C5201AD Z A1 5 WK 4RIk D) BE 27 7 2% (SFR) 5
PR R 1 287 T RAMBR AL A AR [R] ik Y e, 204 F SOH~FFH, {HHF3K DI e %5 47 2% (SFR) 420
BHEFHARAS VI .

STC12C5201AD R 51 54 7y HLE R IR DI RE A7 A7 2% 44 PR S ik B R a0 R s

0/8 1/9 2/A 3/B 4/C 5/D 6/E 7/F
OF8H CH CCAPOH CCAP1H OFFH
0000,0000 | 0000,0000 [ 0000,0000
OFOH B PCA PWMO| PCA PWMI OF7H
0000,0000 xxxx,xx00 | xxxx,xx00
OE8H CL CCAPOL CCAPIL OEFH
0000,0000 | 0000,0000 [ 0000,0000
0EOH ACC OE7H
0000,0000
0OD8H| CCON CMOD CCAPMO | CCAPMI ODFH
00xx,xx00 | 0xxx,0000 | x000,0000 | x000,0000
ODOH| PSW 0D7H
0000,0000
0C8H 0CFH
0COH WDT _CONR|IAP DATA [IAP_ADDRH| IAP_ADDRL | IAP_CMD | IAP_TRIG |IAP_CONTR|0C7H
0x00,0000 1111,1111 0000,0000 0000,0000 | xxxx,xx00 | xxxx,xxxx [ 0000,x000
0B8H 1P SADEN ADC_CONTR|ADC RES 0BFH
0000,0000 0000,0000 | 0000,0000
0BOH P3 P3M1 P3MO IPH 0B7H
1111,1111 | 0000,0000 | 0000,0000 0000,0000
0A8H 1IE SADDR 0AFH
0000,0000
0AOH P2 Don't use 0A7H
1111,1111
098H | SCON SBUF P1ASF 09FH
0000,0000 | XXXX,XXXX 0000,0000
090H P1 PIM1 P1IMO POM1 POMO P2M1 P2MO CLK DIV |097H
1111,1111 | 0000,0000 | 0000,0000 | xxxx,0000 xxxx,0000 | 0000,0000 | 0000,0000 | xxxx,x000
088H | TCON TMOD TLO TL1 THO THI1 AUXR [WAKE CLKO|08FH
0000,0000 | 0000,0000 | 0000,0000 [ 0000,0000 0000,0000 | 0000,0000 | 000x,xxxx | 0000,0x00
080H PO SP DPL DPH PCON 087H
xxxx,1111 | 0000,0111 | 0000,0000 | 0000,0000 0011,0000
0/8 1/9 2/A 3/B 4/C 5/D 6/E 7/F
! R —
AR S NEIEVASS %

TR WAL RES WS BEER M A T LAREAT L3R4, A REE S BERR AN AT LAEAT (745
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= po
pad=) Hik Huhk MSE {7 kit X 755 LB B
PO Port 0 80H | - | | - | Po3 | Po2| Pl | P00 |xxxx1111B
SP HERR TR E 81H 0000 0111B
DPTR |DPL|  HdEiRE(K)  |82H 0000 0000B
IDPH|  fiadgtt (i) 83H 0000 0000B
PCON HUJE P %7 47 4% | 87H [sMoD | smopo | LVDE | POF | GF1 | GFo | PD | 1DL | 0011 0000B
TCON SEI B 247 % | 88H | TF1 | TR1 | TFo | TRO | IEL | 1T1 | IEO | 1TO [0000 0000B
TMOD iﬁﬁigﬁﬁ%ﬁ 89H | GATE| o | M1 | Mo |GaTE| o | M1 | Mo |0000 0000B
TLO JE I AR O(K8f %7 A 4% |[8AH 0000 0000B
TL1 SE I 2% L8 Ar % f7 4% [8BH 0000 0000B
THO € B 20 E8 AL 77 f7 4% [8CH 0000 0000B
TH1 SEM 25 1 =8 AL e /7 4% |8DH 0000 0000B
AUXR e o 8EH | T0x12| T1x12| UART Mox6 R N 000x xxxxB
WAKE_CLKO Gl %Dﬁ%ﬁ%gﬁliﬁﬂj SFH pCAWAKEUP| RXD_PIN_IE[r1_pIN_IE[10_PIN IE[LvD_wAKE] - JricLko[rociko 0000 0x00B
P1 Port 1 90H| P17 | Pr6 | P15 | Pra | P13 | Pr2 | PL1 | Plo | 1111 1111B
PIMI  [PIHBGRLE FA7ds1| 91H 0000 0000B
PIMO |P1E#EFL & % 47 250| 92H 0000 0000B
POM1  |POIEAAL & Z A7 45 1| 93H xxxx 0000B
POMO PO & 27 7450 | 94H xxxx 0000B
P2MI1  [P2OREAHC B 2 A7 4% 1| 95H 0000 0000B
P2MO P23 CAC B 7 77 220| 96H 0000 0000B
CLK DIV | W4 diggfiss  |97H | - | - ] - | - |ciks2|cLksi| cLkso |xxxx x000B
SCON B0 15 %5 /748 | 98H | SMO/FE | SM1 | SM2 |REN | TBS | RBS | TI | RI | 0000,0000
SBUF ORghE: | 99H XXXX,XXXX
P1ASF Péﬁlgzsiizzgsgf 9DH [p17asF[P16ASF|P15ASF[P14ASF|P13ASF[P12ASF|P11ASF[P10ASF| 0000 0000B
P2 Port 2 AOH| P27 | P26 | P25 | P24 | P23 | P22 | P21 | P20 | 1111 1111B
IE TR EEE |ASH| EA |ELvD|EADC| ES | ETI | EXI | ETO | EX0 | 0000 0000B
SADDR | MHLHhE #2547 2% | A9H 0000 0000B
P3 Port 3 BOH | P3.7 | P3.6 | P3.5 | P3.4 | P3.3 | P32 | P3.1 | P3.0 | 1111 1111B
P3MI1  |P3 AL B A A7t 1| BIH 0000 0000B
P3MO [P35 C & 75 47 45 0| B2H 0000 0000B
IPH TR e 1 A AR | BTH PPCAH|PLVDH|PADCH| PSH |PT1H| PXIH | PTOH | PX0H | 0000 0000B
P i 4624 %7748 | BSH | PPCA| PLVD |PADC| PS | PT1 | PX1 | PTO | PX0 | 0000 0000B
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e e Pt J 555 PN
e Hiik HEEE| | Lep | AL
SADEN | MHLHbhEFERLZF 745 | BOH 0000 0000B
ADC_CONTR | A/D¥Huyzt| 25 /74¢ |BCH ADCiPOWER|SPEEDl|SPEEDO|ADC7FLAG|ADCisTART|CHSZ|CHSI |CHSO 0000 0000B
ADC_RES | A/D¥445 527 47 2% 7 | BDH 0000 0000B
WDT CONTR| FH[ 1S 7 1758 Cl1H WDTiFLAG| - |EN7WDT| CLR7WDT|IDLE7WDT| PS2 | PS1 | rso |0x00 0000B
IAP_DATA | ISP/IAP &% 174s | C2H 1111 1111B
IAP_ADDRH | ISP/IAP /58 Hutik %5 4785 | C3H 0000 0000B
IAP_ADDRL | ISP/IAP fi8f7 hhik %7 77 2% | C4H 0000 0000B
IAP_CMD | ISP/IAP in 427478 |CSH| - | - | - | - | | | Ms1 | MSo |xxxx xx00B
IAP_TRIG | ISP/IAP fi 4 fih ki % /7 ¢ | COH XXXX XXXXB
IAP_CONTR | ISP/IAP#5#I 27 f7-%% | C7H |IAPEN|SWBS |SWRST|CMD_FAIL| - | WT2 | WTL | WT0 0000 x000B
PSW FEFRAEZ /A9 |DOH| ¢y | ac | Fo | rst [ rso | ov | Fi | P [00000000B
CCON PCA¥sH|Zf78%  |DSH| cF | cR | - | - | - | - |ccFi|ccro|00xx xx00B
CMOD PCAMIR Zi 474 |D9H|ciDL| - | - | - |cps2|cpsi|cPso| ECF [0xxx 0000B
CCAPMO PCA ngoedgl;ls?e? Mode DAH | ECOMO |CAPPO| CAPNO| MATO | TOGO |PWMO| ECCF0|x000 0000B
CCAPM1 PCA Ng’:gﬂ:ei Mode DBH |ECOM1 |CAPP1 | CAPNI1 | MATI | TOG1 |PWM1 | ECCF1|x000 0000B
ACC Sn# EOH 0000 0000B
CL PCA Base Timer Low | E9H 0000 0000B
ccapor, | PEA Module-0 Capture |, 1y 0000 0000B
Register Low
ccapip | PEAModule-1 Capture |y 0000 0000B
Register Low
B BAF A7 4% FOH 0000 0000B
pcA pwmo| PEAPWMMode o)t | . | - | . | - | - |EPCOH|EPCOL xxxx xx00B
Auxiliary Register 0
pca pwmi| PCAPWMMode = byt | - | - | - | - | - |EPC1H|EPC1L xxxx xx00B
Auxiliary Register 1
CH PCA Base Timer High | FOH 0000 0000B
ccapon | PEAModule-0 Capture | 1y 0000 0000B
Register High
ccapiy | PCAModule-1 Capture | oy 0000 0000B
Register High
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T AT BRI A — T 805 1 B WL A — L 2 A o
1. EFITH#ERPC)

TRIF T BB PCEY . R AT, AJE TSFRZ . PCFK 1607, &5 1T H R HITE 44
AT B 254728 . B AL L E A 5, PC=0000H, 38 H] 5 AL MFLF I & BT FF AT 2
o

2. ZRNNEF(ACC)
RINAFACCEBOS L WL i v I 37 728, AT B5AEA. W H TS IEAREEHiIE
CRUE (PSS REE N

3. BETFas

BAF A7 S EFIVE MR IZ Fh 2 S BN ARC & 66/ . MUL  ABYR 245 5 N 28 AR 25 17 25 B
MISHRLTEFT 54U, FrF M 16A R IR 7 1A BAEAT, & 1A EB . DIV ABIE4 HIB
BRUAA, B AEAT, REFIAEBT . T A7 48BIE nl LAHEIE B A7 A7 3

4. EFRESFPSW)F S
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. SATINEBEN, AHeE A BIBTAI A B, BRPAT RIS B m i A S A,
CY N1 RZ KO
AC : BHIEHBOIL . BHATINEIS SRS, MBINAHEAL, BT IR IE FB3A AL, ACH1;
RZ N0, VBB bR EACHT B 2N TAEFBCORS Nk JZiE SR % .
FO : AP 4REA0.
RS1. RSO: TAFFAF2e4 k407, RS, RSO:  TAEZFAESe k0. R~E

RS1 RSO HEH ) TAE S A7 28 41 (RO~R7)
0 0 0ZH(00H~07H)
0 1 141(08H~0FH)
1 0 220 (10H~17H)
1 1 320 (18H~1FH)

OV : i tHAREANL.

FO : HPbrELIL.

Bl : fREfL

P AHEFREAL. ZAR SR AR B INSSACCH AN B A B . R B hngsACCH 1A
BONEEL, WPEL 4 FmasACCH BN EONRE (BI04 I, PAZRO
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5. %I £T(SP)

HERRARE & — S H &7 88 . B B HER T AE NS RAMBR R IO B . RSB ENG,
SPHIUEALALOTH, A5 HEAR S L HOSHIE LI 4f, 5 EO0SH~IFHH G A& T TAE A 7 a4
1~3, HEREFER I R X, 5 i SPAE 2028 N80HER 5 K il N E. . STC12C5201AD
ZANH R HURIMER S ) AR, BB EOE RN G, SPIN IR,

6. BHEIEET(DPTR)

454 (DPTR) /&2 — AN 1647 L H A 47 8%, HDPL (K847) AMIDPH (5 847) 2H /i, Mok &
82H (DPL, & 77) AI83H (DPH, 15 F75) » DPTRAEAL G805 LALH M — ] LA EL 2347 16 AL 1 1 7
TE 23 B 0] 23 59 X DPLIR DPHE% 7 5 HEAT B A . STC12C5201AD Z 51 ¥ 1 ML AN 1647 () H 4 4 4t
DPRTOFIDPTRI. 3X P54t F8 &1 36 [ — AN kb2 6], )3 i 15 B DPS/AUXR1. 03k i 43 AR ok £l
ELiOEAEE LA
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245 STCI12C5201AD R 5B EHLII/OO %
4.1 VOOBMMARMNTIERERXKREEEN DB

VoOftE

STC12C5201AD R4 5 5 LA VO N 35 m] AR IC B by TAER M 2 —, W R s
ARBRAL S WA /55 BB (hRvESOS 1A B )« SRHMEME /9 BB, NN
(PR BFIRHH DhRE . BN T 245 ) 25 A7 2% FH I AE LA 32 il A4 5| B T/E 2R 8. STC-
12C5201AD £ 51 ¥ ML b o B A7 Ja e XA /55 B (B 48805 1II/0 ) Aak. 2VEL LA
L, 0. 8VEL I MRS FEAN/O N BRBh AE S1 35 AT A £]20mA,  HEEAN I H Bt KA i
90mA »

P3C# @ <P3.7, P3.6, P3.5, P3.4, P3.3, P3.2, P3.1, P3.001> (P3itk: BOH)

P3MI[7 : 0] P3MO [7 : 0] /O R,
WEXLH) (16458051 1/O AR
0 0 FHEHLIRNIA20mA |, BT N230pA
T hlE Rz, SEFRA250uA~ 150uA
0 1 SRR 9R Bhudat,  PE20mA, EEN R HLFED
1 0 AN C D
1 1 FHI¥(Open Drain), ¥ Ehr BHKTH, AN

Zf: MOV P3MI, #10100000B
MOV  P3MO, #10010000B

;P37 N H R, P3.5 N m BN, P3.4 A4 i, P3.3/P3.2/P3.1/P3.0 N #EXL A /55 i

P2IO¥EE <P2.7, P2.6, P2.5, P2.4, P2.3, P2.2, P2.1, P2.0>(P2OH#sht: AOH)

P2M1 [7 : 0]

P2MO [7 : 0]

/O O

0

0

LA (15458051 1/0 R
WEHLIA T34 20mA |, $i7 FELI 230pA
HTHli&iRZE, 9 A250uA~ 150uA

0

1

st C R R, AIA20mA, N ER i AR

1

0

PO C B

1

1

JFF(Open Drain), A #S_ B4 iIFHIOT, 2500

Z&451) -

MOV  P2M1, #10100000B

MOV  P2MO, #11000000B

P27 N1, P2.6 )y st 146 P25 4 v B4R N, P2.4/P2.3/P2.2/P2.1/P2.0 )y HEX 6] I/ §5 _E 4+
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P10 % <P1.7, P1.6, P1.5, Pl1.4, P1.3, P1.2, P1.1, PL.OEI>(P1I#udk: 90H)

PIMI [7 : 0] PIMO [7 : 0] |1/O HIAER (Pl.x S0ffA/DH, 7556 HW B TR e s B A D
VXA (15458051 /O AR |

0 0 IR NTIA20mA , BT N230pA

HFHliEizE,  SZhrAN250uA~ 150uA

0 1 Mt C s Bdrfat,  AIIA20mA, B HPR R LD

1 0 RN C @D, mEIZVOI HVENA/D, TR

1 1 FFRi(Open Drain), WIHEZI/O I FAF AA/DE R, A8

Zf: MOV PIMI1, #10100000B
MOV  PIMO, #11000000B
PL7TAFIR, P16y 5EHE R 4 H P 1.5 A = BH %\ P1.4/P1.3/P1.2/P1.1/P1.0 XA A /55 _EFi

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

POMI [1 : 0] POMO [1 : 0] /O
YEXL ] (458051 1/0 AR
0 0 FEFEIATIE20mA , fi7 LI A2300A
BT hlisiR %, SEZFRAN250uA~ 150uA
0 1 WA C R Edfrd,  nlak20mA, EER IR D
1 0 oA C =B
1 1 FFi(Open Drain), P93 _Fh FRFEIBTFF, 24NN

2405 MOV~ POM1, #00001010B
MOV  POMO, #00001100B
:PO.3 T, PO.2 s e 4 e, PO.1 YR PR, PO.ONHEX A H /55 Fhr

AE:

FEANEEANT/O LRSS b7 i # BE AR 52 20mA (1) FR L G 2 N PRI fEL R, WK, 560Q%%) , 7E
S 5 A N AT e A HE 20m AR R IR (ABEDINBR IR AR |, (HEEANES 1) AR F AN B
iF90mA. R AMMCU-VCCHL A HI FELIEAS AR ILI0mA, MMCU-Gnd it Hi FEIRASERILI0mA, BRI /i H
LY AN BE R i 90mA.
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R S VO AR R o A7 s S b 51 Tt ik, A5 - 2 ik

P3 register (7] i 3-41)
SFR name| Address bit B7 B6 B5 B4 B3 B2 Bl BO
P3 BOH name | P3.7 P3.6 P3.5 P3.4 P3.3 P3.2 P3.1 P3.0

P3M1 register (A7) {37 3-4)
SFR name | Address | bit B7 B6 B5 B4 B3 B2 Bl BO
P3M1 B1H name | P3M1.7 | P3M1.6 | P3AM1.5 | P3M1.4 | P3M1.3 | P3M1.2 | P3MI.1 | P3M1.0

P3MO register (A~ 7] {7 3-41k)
SFR name | Address | bit B7 B6 B5 B4 B3 B2 Bl BO
P3MO B2H name | P3MO0.7 | P3MO0.6 | P3MO0.5 | P3M0.4 | P3MO0.3 | P3MO0.2 | P3MO.1 | P3MO0.0

P2 register (7] {3/ F-41b)
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO

P2 AOH name | P2.7 P2.6 P25 P2.4 P23 pP2.2 P2.1 P2.0

P2M1 register (A~ 7] {37 3-1)
SFR name | Address | bit B7 B6 B5 B4 B3 B2 Bl BO
P2M1 95H |name | P2M1.7 | P2M1.6 | P2M1.5 | P2M1.4 | P2M1.3 | P2M1.2 | P2M1.1 | P2M1.0

P2MO register (A7) {37 F-4)
SFR name | Address | bit B7 B6 B5 B4 B3 B2 Bl BO
P2MO 96H name | P2M0.7 | P2MO0.6 | P2M0.5 | P2M0.4 | P2MO0.3 | P2MO0.2 | P2MO0.1 | P2M0.0
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P1 register (7] {3/ 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 | Pl.1 P1.0

P1M1 register (A7) {37 5H4k)
SFR name Address bit B7 B6 BS B4 B3 B2 Bl BO
PIMI1 91H name | PIM1.7 | PIM1.6 | PIM1.5 | PIM1.4 | PIM1.3 | PIM1.2 | PIMI1.1 | PIM1.0

P1MO register (A7) {37 H4)
SFR name Address bit B7 B6 BS B4 B3 B2 Bl BO
P1IMO 92H name | PIMO0.7 | PIMO0.6 | PIMO0.5 | PIM0.4 | PIMO0.3 | PIMO0.2 | PIMO.1 | PIMO0.0

PO register (7] i, F-41)
SFR name | Address bit B7 | B6 | B5 B4 | B3 B2 B1 BO
PO SOH name - - - - P0.3 | PO.2 P0O.1 P0.0

POM1 register (AN n {7 3-1k)
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
POM1 93H name - - - - POM1.3 [ POM1.2 | POM1.1 | POM1.0

POMO register (/A fiF-41k)
SFR name | Address | bit | B7 | B6 | B5S | B4 | B3 | B2 | Bl | BO
POMO 94H name - - - - POMO.3 | POMO.2 | POMO.1 | POMO0.0
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4.2 /OO ZMARH TIER N EIIHEE]

4.2.1 EXNEOMEEE

AU ) 1 ) K700 T 6 RV A TH BT AN 75 T B R IR A . R R 2 1 4
WM LIRS A SRS, f VAN B SRR . 243 R O SR, B IR A SR 3,
TSR 24 KT LA o YRR T3 bt i P i A T P T

3 ER @ EE T, I BRSOy <5 bR, MO%AEmRN B A &t
JILIATTF o S b R (1 AR B0 b R v X1 13 9. SR — A 25 IO Hh A LT R 4 P
BT RFIRE, 55 LROCHT “Wa8 Bi BRTRIRES, A TR SRS NS, M E
WA ZBA 45 B HE LA B 7 5 0 L FE R 1 TR LR DA

Ho FRRIKEE, TR WG ERT L UGBTI, B BEER, XA
b BB A RS B FRE B T i T

H3 LR RN 3R R . 4B S 0T LRRABI AN PR SR e X
[ 1 B A0 B A L e, R AE X RIS LI, B8 b 4T JF 202N LI £ 73] DA 6 ok |-
FF T

YL 11465 H B RS

Vce Vce Vce
2 4NCPU
A o AL B 2
oy
e , 5 |
D%ﬁﬁéﬁz?}z—' >° ¢ d R NI P
20mA, i IR
KR IR
T I 4

STCI12LE5201AD #41 f f HLSVERAF, G iR A AE SR EoVEL I, KA s A 51
Wil Vee, XFESEESMNODIAREIE. K, @A EAEREX I CA A [ 3V A HL 5| Rt N
SVELIE, A A s, BRI AR, SO AR R R RS, SR =R R A .

HEOU A 17 A — A 3 A A o N BB — ST L
AEX ) LB AMIRAS |, #5817, A SR SN IR IR
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4.2.2 JEiEREIHECE

B HE 90 0 AL TR 55 5 TR LA R O 1 T R S F R, (2 A 2R o L
SRR TR . HERRRE AR T BT IREN B IR F RS

S A 5| I B 4 TS

Vce
Fr FEAL AR K ATk 20mA, i H i)
R

—_— |> 0 . e
BEPER éﬂ?ﬂ?ﬂ

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

4.2.3 AN (5FR) B E
BN TE B 0 % -

(ORI (I I, ZRHRALTR A 20mA HLTAY B
0 NBE 4 0<} 0@ .
5 ]

SO (7R PR B
BN AT — Tt R A AN AR S T I L

4.2.4 FFRMEECE GESMN LR, WA

BT s N0, TR OGP B s . Aoy — AR i, XM E
U7 LT SN B, — BB A MESIVee, WHRANEAE R, FFRMT/00 & A4k
AR, RIS e OV TR AR SR T/ 0 FHE AT E A R AN T/01H o 3Rk T3 20/ T iz S5 #EXUA FAH
[l At 2R B T B s

T 12 A A S A g R B N LB — ST P L

A7 HR {>c . oM
' i PR A T AR 2 20mA, i HHIEI

TN 4 OQ A RE R
FRRR OIS ERR R, )
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RFT/0100 B = 0
DHR P T/ 0O E IR BLER, 5 R

ALERT/0H HARAE i A BRI, BEANKS, SEFRBA BUR, Bk a8 — R BRI,

PIOMITHI805 L A LI B AR R T, A HAT R ZE w46 2 JE AL BN AMRT, Bl B
SE i IR B AR L, BUA AT REIE AN, IR T E R I E R m JE i1 2124 = £
VE4R 2B, SN T

A LeSERR B A, n_E 4z L FE 0K 1

A7 L8 S AP I AENPN =4, 8 I L e B, FLsepl B 2 K RH, T/0 DB B b
$i2 KA AR, BT/ 00 % B oy R A .

AL SGEBUR T, SR A

KINA L E IR SHLED & G AR B A N BRI B BEL, 201K BA_E PR VR s B, /b B
470K LA L

RIA L T AT 5 B 2 6 PR B, SEBR T AE R R 0 PR HRL B, S B TAERS A
Ae 2N T/0 O 3% AR, JF BAE R IE A, SEAE — i, FATR0E —/NCMOS FE B 112
ANy RN N 1% B R A AR i, FE R R T, B — AN A TS A O RPRE,
BB B A R B AN AN CHEPIRAS, Ti8051 84 B ML ES _Fhr O 7E FHOZS A 1, &7 24N
o ) SR A 5 v e L LA, R B S A — A MR B T/0 00, BB RTRRIE AR L/0 HRIR. B
FE LA 0 — M0 KPR AL B B, B 7R SRR AL T b, A2 HH B 3 B 7 s A T/0 11 R s JA K.

80
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4.3 —HpEE = AREYEHI B ER

Vcee Vce
R1
10K(3.3K~10K) ﬁlu
HSEHT/0M ® I t
R2 |

15K(3.3K~15K)
VUM _Ed R 1(3.3K~10K), @1 A0 _EHz FPHR1(3.3K~10K),

R 59 bRz, i
AWR2HMEAEISKEL L, BRI R HES St

4.4 BLRVE S~ WRES I B B
P 1K
10 | D —AN——> Vee 55 b /R T, I IR RSN ROk

PRI R PHS BER T 1K, /NN T470 Q

HESR /98 B, B HRIRTIREN A — AR

‘ 1 1K
H3E1/0 $—AN I

5 REBERERGIV/SVEHVOORE

A=

STC12C5201AD R 51|5VER Fy LIERE3. 3VASERT, SNBr1k3. VA SZA 75V, Al AH R
SV F HLI/O 14 B —AN330Q K PR FEFH BI3.3VELLEI/O [, 2B W UG 1L I 45V R4 FIT/O 1 %%
BERIFIREE, W ANE B e, AR 3. 3VERET /0O AN 10K B F B FE 33, 3VER {1

Vee, IXAPERIFCFZS. 3V, {REEFROV, fAHKL—VIIEH.
3.3V

10K
330Q
L 3. 3VaRfFI/01

S5VEsfE1/010
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STCI12LE5201AD R 41 3VE Jy HLIEREVI RS, BT I3V AZA 75V, WA
VO &N, FEZI/ON EaE— s W, MEmERs. BG5S EER TR AN
TAEHER#E, VO HE a8 @ i, A bASVO MRS 2 m s AN E 5 BRI
IS, VO ERAIE. 7V, /INF0. 8VET B A HLEEI/O FRR A 2K HL .

sl /on D—w—<] shasti AL

STC12LE5201AD A& 513V F HLIERESVAS R, NPT IE3VE & Z A T 5V, WRMMKII/0
ORI, fFH—ANPN=M &I E, HEnT:
5V

10K
ESEI/O I

SVEH/OM
2K

4.6 apfalitl/oO0 LB E R KT

FE8051 5 L B AT AL I T/0 1 Dy 55 b vy AP A, TR 22 S B T 85K b AR 3
SET/0 1 MR H P Aar H, 75 0T P2 (0 AR 4 (0 5538) st ka0, BUSTCI2 R 51 5 ML+ BB 59
A SO SR A e AT AR AR RO e [

IUATAESTCI2 R A B 7 HLT /01 _Ein—AN N RrrFH (1K/2K/3K) , X Ff R AR, EARER
ML BT /0255 bhr/ - Paa i, (Ei T AE R 0a B, 1AM T i fE B S, vk
WP, BTLAZT/00 B AL A R . G SR T /0 2R B A s H T, AP T /0
DB R s, R s S, T/0 UK Bh FEIR AT IA20mA, #E R T LUK Z K BRE N
HL P o

KF470Q

g

M T/0H

1K/2K/3K
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4.7 PWMEHBT/0 O BYIRAS
AT /0 AR Ry PWWHT H B, 2 IR A

PWM Z AT EPIRES | PWMBT IR
- R /3R
SERRAUEITT | g s L OK ~ 1K e
=@ il
- I R X oy
e e 114 R L LOK ~ 1K
AN/ = RE PWMIEAK
iR i
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4.8 VOO EHIZIREILEDIRLE N %K E

-/

[]rio Vee | 40 ]
[ [N P0.0/ADO0 [39] /0
[ E PO.1/ADI 1/0
| P0.2/AD2 1/0
1/0
e PO.3/AD3 /0
T s PO.4/AD4 %)
rxoiNt/PLG P0.5/ADS [31 ] 1/0
[N gV S P0.6/AD6 [ 33 | wlleel Tl Trsl] R1-RSPAf
o rstrpat P0.7/AD7 SATORK
[ ]rxprp3.0 NA/P4.6 S
| 11 | TxD/P3.1 ALE/P4.5
[zji~Ntors.2 NA/P4.4 H R H.
[ wTipss P2.7/ADI5
[T cLkoutoTors.4 P2.6/AD14 COML| COM2] COM3| COM4
[5]cLkouti/Ties.s P2.5/ADI13 | B Bl 5
[Tewrepss P2.4/ADI2 ge b YALX
{rors7 P2.3/ADI1 '
[E]xtaL2 p2.2/AD10 [ 23] 1/0 O Zh A HEIK S 44 3
[ xraL P2.1/AD9 BH A K e 2 v 1 1)
[=0]cnd P2.0/AD8
/
= 2Evee 1O BT YR BN MDA, AT LA— IR A
. . . St Ty pete N
RST 3 30[JP20 S ML E R RI8EL, (HONFRRThEE, &
RxD/P3.0 4 29[1P1.7/ADC7 WAT PA— R R S = 4 Bl 2 B
TxD/P3.1 5 28 [ 1P1.6/ADC6
P0.0 6 8 27[1P1.5/ADCS
XTAL2 []7 = 26[—Jpo.3
_ XTAL1[]8 ") 25[P1.4/ADC4
NTo/p3.2 9 g 24[P1.3/ADC3 YCC
__poa[]10 23[1P02
INTI/P3.3 11 22 [ P1.2/ADC2/EX_LVD
CLKOUTO/ECITO/P3.4 |12 21[JP1.1/ADCI
CLKOUT1/CCP1/T1/P3.5 |13 20 [1P1.0/ADCO
r24]14 19[—p3.7/cCPO
p2.5s 15 18,27 | g0 LEDL /]
Gnd 16 17 3r26 I;O LED2 COM1| Com1{ CoM1
1/0 LED3 /]
1/0 LED4

1/0—r—m2s/
1/0—Re—— b/
1/0—RL— ¢ /]
I/Oi:l—d/

1/0—R— ¢ /]

1/0 R10|:I f /

1/0—Rl— &/

1/0 R12|:| dp /

R5-RIZHIFEFAE 1K N

I/0 A F R a4 3
H A% B0 5 5 25 o % ]
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4.9 VOO HEIERENLCD R F 2 8 [E

l
/ N\ [T]m [T]Rz [T]R3 R4
100KQ 100KQ [J100KQ | J100KQ
SEGI SEGI_/ N__COoMI [
CcoM2
| SEG2 ] N\
SEG2 N COM3
SEG3 SEG3 A AN COM4
[T | secs SEG4 RS [R6 [R7 [IRS
SEGS 10 SEGI ’1]|001<Q [1]]00KQ [l]]()OKQ 100KQ
Dj SEGS |——=22 o SEG2_/] T
3 | SEG6 |—3EG~ vo —St&~ =
1 SEG7_A 1o —SEGE /]
" SEG7 o —SEG5 A
[T | sees —3E98S vo —3E38~
comi l_comi_A 1o —SEGT /]
o SEGS
coM2_
COM2 1o COM1
coM3 | COM3 / 1o ——COM2
COM3
I/O—/
COM4 | COM4 o CoM4 /1

LCD4X8 1/2 BIAS
U] e AH B LCDAR 3

A0 87 1Y Common 3t AT AH B [ Segmenti F 72 KT 1/2Veeh, MM NG R ER, BEE/NT
12Veel), # R B RHA BN

/O [ iifaf #% 1] Segment :

/O H B 4247 | Segment, 2 /542 Hll A0 B ) 1 46 HY 2 BB, 587 ) Segment 5t /& Vee BLOV
/O 171 f14a] 2 #1] Common :

/O EA124 100K 1 43 & L FH 40 if.Common, 241/0 H % H NORTF, A B I Commonii A0V, 24
/O ISR HEHR 0 4 9 1R, A5 B Commoniiis AVec, 241/010 4 & BH4 AR, A8 B K1 Commonii N

1/2Vee, v?c
/ N [T]Rl [T]RZ ﬁm R4
100KQ 100KQ 100KQ 100KQ
SEG1 SEG1 N__COMI |
com2
SEG2 N\
SEG2 N\ COM3
SEG3 SEG3 1 N CoM4
[T | secs SEG4 RS [R6 [MR7 [IRS
SEG5 1o SEGL ’1]1001(9 [1]1001«1 [1]1001(9 100KQ
Dj SEGS p—m>3EG3 ~ o SEG2
L | sege —3EG0 1o zggi g
—/
LT | seor A {ﬁg SEGS 1/O control
[ ]

COMI Vo —SEG7 A o ‘
comt Vo SEG8 1 VO, Bz 4%, #E APower DownZ.
comz —EOM2 /1 1o —_COMI W% E R, THEICommonsit
COM3 COM3 /o ——COM2 /1 R LI

COM4 ) COM3
coms | LM/ o __coma_A

LCD4X8 1/2 BIAS
T 3 [E S T PR A ) HHL: 0513-5501 2928 /2929 / 2966 fEE: 0513-5501 2969 / 2956 / 2947 85
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4.10 A/DIRHEFI¥m N F 2k 2% (&

/
221 28 [ JVee
P23 2 27 P2.1
RST[]3 26 P2.0
RxD/P3.0 4 wn 25 P1.7/ADC7
TxD/P3.1 5 % 24 P1.6/ADC6
XTAL2 6 !ﬁ 23 P1.5/ADCS
XTALI[ |7 A 22 [ P1.4/ADC4
INTO/P3.2 8 @ 21 P1.3/ADC3
INTI 2/ADC2
INT1/P3.3 9 __I»—a 20 P1.2/ADA b 005 051 115 1320 2025
CLKOUTO/ECI/TO/P3.4 10 ) 19 r1.1/ADCI =
oo Ny S . s
CLKOUTI/PWMI/PCA1/T1/P3.5 1 13 P1.0/ADCO W HEL B T DL S B S R R R 4 S
B :%mem BRI T e, H 2 FLAA i PR R AR s 52
_—h = B s T AT
Gnd[_| 14 15[/ Jr26

A LB R 10MZ SR S (AT 7 T, RSB IR SR ZE R E AL

VFAE 0. 26V Fl AL, AT LAAT 250k G A Dy L BE 5% 22 Bl 2

LA TR ARG ) P B AL I 2R 0, 0 R R A B AG I B in AR E W]
RO E, T DAY SRR T A R SR A H IR VIR R
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BT TR

51 St/

FHEF R B LIS A R R T 4y . BT R T BRI
fOML. SR AR 4, SRR B M M52 2 AR [F . 7ESTCH WL 1 k7 2 T B
H:

MRVASIES 51§
© HESUE
o[RS
o AfAAR L
HARE Tk
A3k
(VASSIR

5.1.1 yZBIEut

SEHPFHEW ARSI RIEL, BRI A EEL T HiRG B S e F i E R, HiE AR
Iy

. MOV A, #70H

IX 238 T RE W ST RN TOHAL 12 1) B gsArh

5.1.2 HESut

EEETFUTT AP, A BRERIRS RSN St BT a7 ARGk
BRIk I RE A7 2 . N B 2R A B A A M kb 22 18] . HE ek o i 27 A7 2 A0 A7 Mk 4% 1a] W fg
BT U7 51

. ANL 70H, #48H

FKoRTOHH TG I 5L B E48HA “ 57, 45 BAFMAETOHR o . o 70H 8 B kb
hk, o N B BUEAT A 2 RAMA 1 — N EAL TG

5.1.3 (833t

8] % F-HE R FROERRITA AN “@” FFekFon. Flln, BHAERIPAIEHEZ40H, WEEIET
it #40H . T BB & s 955H, AW NE4:

MOV A, @R1

FEHHESSHAE L B BN as
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51.4 7RI

57 28 FH A R 0 T E B 7728RT-RO. BUINARA. JEJTZE7708B . MU 75 77 SO irC
G . 30P % 7 28R 7-ROBIIE A IO RO AL F%, ACC, By DPTRIHEAL RICHa % 2E 4
L, R, 245 T H A — R A T A R

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 HE 518 258 7 WA U,  Has A NS
AR NE, FR b AR MR B b, PO AR E AR AR R R, 84 A
FIER WL E. BT B HhE A FPCR b =, A BUX A -0k 7 R A X 5
e RS, TR RINTEE N+127 ~ —128. XFi b AR FEEH T B4,

. JC 8OH  ;C=1 Bk¥%

FoRATIBINICNO, WREF T EERPCHMIN BN, BIAERE., HHAACAHL, MELPC
WP 2 e o SR, N WA 580N G AT 15 2 B 45 AR N Z 848 B fHuht.

5.1.6 TSt

EARNEFHE 0, SR ERER T E — NME R R R E AR b A A A . AR HEF AR, R
BE SN FAEAI, 4 RAE N S il . AR HE A AE RS L T B 2 PO b bl 25 A7 e
DPTR.

e MOVC A, @A+DPTR

TR BN WEE R ey, HANESHbEEFF2SDPTRAF B P AR, Hoah RAE AHRE
ok, BOHZ oo R UE N R INERA.

5.1.7 (LSt

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

1: MOV C, 20H s AL T ERE R FR 4
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52 IS RERLERLE
——5EE805 15 A RIL 5E A F 2, (HIAT HI (]38R K iE $
———HAINC DPTRIE A HIPATIE K IR HR TF24 4%
— 124464, B R LT e, PR R~ 1247
WL INRE /25, STC12C5201AD & 41 B Fr HLIE 4 R4 v 43
1. LR 4
2. FAREAEZ G

3. WA ISR L

A, PR AR A 45 1271118051 | [ STC12C5201AD £ 71)
5. /R L EEFERFE L. B4 AT AT el | | $5 2 BAT P AR I 2
FIOIRE 7 RIAR S KRR U F RN,
HABAELRIES ¢
- . T Lo LB | LR |

et e g | WBTTRIE | TR e B
ADD A, Rn |ZifES AN 2N 1 12 2 61
ADD A, direct | 3z LB 0 A I EE N2 BUmEs | 2 12 3 41
ADD A, @Ri |[A[FERAMH B Ed b3 RN 2% 1 12 3 4f%
ADD A, #data SLEIECINE] B Hnge 2 12 2 61
ADDC A, Rn |AiAFasirdbhn s 2 s 1 12 2 61
ADDC A, direct | etk FICH N A #EAL NS Rnds| 2 12 3 af%
ADDC A, @Ri |[4RAMP 28315 307 I 21 2 &% 1 12 3 af5
ADDC A, #data |SZEIHCHHERL NS 2 e 2 12 2 6f%
SUBB A, Rn |RIN&H ST FERNE 1 12 2 6f%
SUBB A, direct |5 N i iz jg EL B R C A S | 2 12 3 4%
SUBB A, @Ri |RAN&HT &ALk HERAMA (1 P 25 1 12 3 4f%
SUBB A, #data |BNa8a i Aimor A% 2 12 2 61
INC A EIIEi 1 12 2 61
INC Rn Eeaii| 1 12 3 af¥
INC direct IERS3 kIR ST 1B 2 12 4 3%
INC @Ri TF]ERAM B ST L 1 12 4 318
DEC A EiiE 1 12 2 o1t
DEC Rn AT AR 1 12 3 Af
DEC  direct IEE23: NN 2 12 4 3%
DEC  @Ri [EEAINES WA 1 12 4 315
INC DPTR  |HhhEZF /7 #8DPTRIN1 1 24 1 2415
MUL AB ATELLB 1 48 4 124%
DIV AB AR LAB 1 48 5 9.61i%
DA A BNk ] T B 1 12 4 3%
T 3 [E S T PR A ) HHL: 0513-5501 2928 /2929 / 2966 £ 0513-5501 2969 / 2956 / 2947 89
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BAREERIES

e P | 120 B/ LA R | L /LA B | R

Enas HIRELLH] v | mEeE | MBEME R

ANL A, Rn RN G A 5”7 1 12 2 6f%
ANL A, direct ZUngs 5 E BT “ 57 2 12 3 Af%
ANL A, @Ri Zne% 5 E4ERAMEL T “ 57 1 12 3 afk
ANL A, #data Znas S5ALE B <57 2 12 2 6f%
ANL  direct, A Btk e S Bnas A <57 2 12 4 3%
ANL  direct, #data |ELEEHbhEF 05T RIEUH “ 57 3 24 4 61
ORL A, Rn RN A7 AAH <507 1 12 2 6f%
ORL A, direct ZUNES S EE N BT “50” 2 12 3 Ak
ORL A, @Ri ZINES S A FERAMPL TCAR “ B 1 12 3 4%
ORL A, #data Znas 5 ST R EAR “ Bk 2 12 2 61
ORL  direct, A B fz bk e S BnasAE <57 2 12 4 3%
ORL  direct, #data [ELFEthblse o7 EPHOUH “50” 3 24 4 6f%
XRL A, Rn RN G2 AEAAH “ FE” 1 12 2 6f%
XRL A, direct ZNEE S E bR T e 2 12 3 Atk
XRL A, @Ri RINES S EERAMLICAR “ FEl” 1 12 3 4%
XRL A, #data FINE S5 ANV« el 2 12 2 61
XRL  direct, A Bl e S BnEs A < Rl 2 12 4 3%
XRL  direct, #data |E3ZHhE#IT S L EIEGAH “ Sk 3 24 4 6fi%
CLR A FmEE ¢ 0”7 1 12 1 12f%
CPL A FINAR R % 1 12 2 6f%
RL A SIS IE A 1 12 1 121
RLC A BT S R TR Vs o2 1 12 1 121i%
RR A ZINBIER AT 1 12 1 121%
RRC A ZNEH ARG A 1 12 1 121%
SWAP A Bk SR o o e v 1 12 1 121%
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ik KI5 4

e P FA | 120 2 15 21 | sk

Wicts i Pl e

MOV A, Rn AR N IR BINA 1 12 1 121%
MOV A, direct E R T BN BN At 2 12 2 61%
MOV A, @Ri FHERAM A () 5 N R 2 1 12 2 61%
MOV A, #data DAUE I NYIIE 2 12 2 of
MOV Rn, A FME N IEN A7 1 12 2 61
MOV Rn, direct IERZ3: MRS e B E/ TR N e 2 24 4 61
MOV  Rn, #data AR S PN 2 12 2 61
MOV direct, A ZUMEs N2 IEN Bk T 2 12 3 4%
MOV direct, Rn AT AR N B R T 2 24 3 81
MOV  direct, direct  |EL#zHbE ST FIBHRIEN 5 — A H bk o0 3 24 4 6f%
MOV direct, @Ri  |[E]3ERAMH B 6 N\ B2k A 0 2 24 4 6fi
MOV  direct, #data  [37.EI%0% N HE bR T 3 24 3 8fi%
MOV  @Ri, A S0 P 7% [ ERAM A T 1 12 3 4%
MOV  @Ri, direct  |Ei$ il B8 ST 3% N (] 2RAMEE 7T 2 24 4 ofif
MOV  @Ri, #data  |3ZBEPH0E N B E2RAMER T 2 12 3 af%
MOV  DPTR.#datal6 |1647 37 BI %k A\ $dm 54t 3 24 3 81
MOVC A, @A+DPTR [PADPTR Ay bk AFhE 50k 5 50 i K A0 26\ B a4 1 24 4 61
MOVC A, @A+PC  |DAPCAZEMBHEAS Il 50k B oo b B s N B 2% 1 24 4 61
MOVX A, @Ri P24 _EEAN I A YT RERAN, (8fizdbdk) AN B g 1 24 3 81
MOVX @Ri, A FnZHE N2 EFESMEE Y ERAM (87D | 1 24 4 61
MOVX A, @DPTR |48 FAESMTER) 4 fERAM, (1647 thdE) 16N Snds| 1 24 3 81
MOVX @DPTR,A  |RIIAIEZ 4 LAESNHI0 A d ERAM (1647 HHE) 1 24 3 8f
PUSH direct IER/: R R BT SO EAE T AN 2 24 4 o
POP direcct e JE i 3 HH o6 N B Bt 5 2 24 3 8
XCH A, Rn A AT-2 5 BN A e 1 12 3 4%
XCH  Adirect [ER3: b AT =Y I Bt |G 2 12 4 3fi
XCH A, @Ri ] 2:RAML BI04 22 ke 1 12 4 3%
XCHD A, @Ri [FERAMIFR 15 5 R a2 e 1 12 4 3%
P R A PR A £l 0513-5501 2928 /2929 / 2966 £2L: 0513-5501 2969 / 2956 / 2947 91




STC12C5201ADRF A HIIER  HARSCFE M www.STCMCU.com IR 045 : 13922829991 HFA i ] : 13922809991

AR BB RIE S

. P FAT| 120 Eh /LA | LR/ DLES A | 2R
Bridf PIRELLH] | FERE | e gt
CLR C e S VA 1 12 1 121
CLR  bit EUIER LRI A 2 12 4 3%
SETB C JEABEEDADA 1 12 1 121%
SETB  bit ERRERES: LRI A 2 12 4 3%
CPL C HEALA SR 1 12 1 124%
CPL bit LR R 2 12 4 3%
ANL  C,bit [ A E AR “ 57 2 24 3 815
ANL C, /bit  [BEAZALAIE e bk AR “ 57| 2 24 3 8
ORL  C,bit  [FArfr A E B HEAL A “B50” 2 24 3 81
ORL C, /bit  [BEAZALAN B et b7 i s i AR “B” | 2 24 3 8f
MOV C,bit  |[EFEHIEALIE AL 2 12 3 4%
MOV  bit, C A e N H AT 2 24 4 6f%
JC rel A 10 7 2 24 3 81
IJNC rel AL 0N % 2 24 3 81
IB bit, rel  |ELEEHINEAL 91 B4 S 3 24 4 61
INB bit, rel  |ELEHIEAT ROMIELFS 3 24 4 61%
JBC bit, rel  |ELFEHEMEA NI EERS, 1% 47350 3 24 5 4.81%
e P
ACALL addrll daxt D R TR 2 24 6 A%
LCALL addrl6 KA T 7 3 24 6 A%
RET TR E 1 24 4 6f%
RETI r T IR [E] 1 24 4 6f%
AIMP  addrll st (D FER 2 24 3 81
LIMP  addrl6 K 3 24 4 6f%
SIMP  rel LERSEE T2 2 24 3 81
IMP @A+DPTR AE XS T DPTRA B 4267 %% 1 24 3 8fi
4 rel RN NTFEHR 2 24 3 81
INZ rel ESIIEAS|=2 2 2 24 3 31
CINE A, direct, rel |ZIna%5HE bt AICHE, THENERE| 3 24 5 4.81%
CINE A, #data, rel |RIN& S5 0B0ELLE:, AN FH 3 24 4 ofi
CINE  Rn, #data, rel [aifFdas 5 LEDELER, AAHAEN RS 3 24 4 6f%
CINE  @Ri, #data, rel [[F#ZRAMPALIC S ZEIELLLE, AHZENER | 3 24 5 4.8fi
DINZ Rn, rel AAF AR, AEEER 2 24 4 6f%
DINZ  direct, rel ER bk, ERER 3 24 5 4.81%
NOP R 1 12 1 121%
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TR PATH L HRIRT 45
Y RAEILEFEII144ES, 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 SEE (fEs %) .

§4 AL AIE1114484, Hrb.

BT RT AT SERRO RS JE12%

2B AT HAT SERHE S HE20%

I EER P HAT TR A JE39%%

BB AT PAT SE R AR S 3335k

SN Bk i PAT EROIFE S Rk

6/ B T HAT SE R FE A 2%k
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5.3 1548051 H¥135< E X i¥#% (1 3Z&English)
5.3.1 18480518 F #1155 E X iEH#

ACALL addr 11

The: 4ixtia

BOBR:  ACALLAE & 9HLIEA I Taddrl | SHUTFm b IO FORE . ZE0AT 1206 0T,
HSGHPCIITRIIND, B IPCIRFIACALLEN F— %464, AJFHE160PCHES AN
RISRI AR AR, IR AR AL A0, #SATPCHE M ASH. ACALLYS
AFVFMT-SRAFEIT B K, AF— 16 G FATHE, MR R ELE
FIGFIRAN Dbt . BER% TR0 R 6 M b 21 5 S B ACALL J iy 4
FRIMKBIGEFAERA T . ACALLI S TEHTHI R 28 A AL

2450 SPHIWIUAME NOTH, 475 SUBRTNAL T-F2 /5 474k 52 (10345 H 4k, 1o
BPATA T HbE0123HAN 45 4

ACALL SUBRTN
A8 SPAEH09H, P #FRAMMHEOSHAI09H B IG 1 N 2570 7 N2 5HAI01H, PCIEAR Ky
0345H.

BEKEFM: 2
HITEER: 2
ZEHIZRAD: [a10 a9 a8 1] 0 0 1 0| [ a7 a6 a5 a4 | a3 a2 al a0
VEE: al0 a9 a8SE 1147 HAxihtaddrl 1 A10~A8f7, a7 a6 a5 a4 a3 a2 al a0sZ&addrl1fJAT~AOfT

#{E: ACALL
(PC)«— (PC)+2
(SP)—(SP) + 1
((sP)) < (PCy)
(SP)—(SP) + 1
((SP))«—(PC,s)
(Pcm»o)‘_ RS A
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ADD A, <src-byte>

IhE:
AR

25451

ADD A,Rn
ESKE (ET):
WITEIER:

Z SRS
R1E:

ADD A, direct
BEKE (F1) :
MITEH:
Z I mAD
1A

ADD A, @Ri
BSKE (FT) :
WAITEIER:
IR
BAE:

i

ADDH5 2] HI T 58 At sre-byte i 27 IV A KM RN s AR A LA . Jf
KA RET Bndsart . BRARIZHER, HHTAA AN ERAFRE N, AN
%y A AN BB AR E N, WIEE . AR TR S O i AL
B, SR METis E A R AR .

R RO AT A AR T SR AL AT, BER TR AL R S o hri A, WEOV
N1, BWOVHEEE . EFATH RS BEEAM IS HARHE, OVELI R I
AN, B TR Ao — 1R 5.

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

B a4k B NOC3H(000011B), ROMIMENOAAH(10101010B). 44740 T §&
A

< ¢
ADD A, RO

Bn#AT S R N6DH(01101101B), fli Bt fibr EACHTE S, BAbr ECHE H
FREOVHLE 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))

R IE E SRR T AR A
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ADD A, #data

EOKE (F1) :
HITEHA:

Z HEHIRAS -
1A

[ 0010

ADD
(A)«<—(A) + #data

| 0100] | immediate data |

ADDC A, <src-byte>

IhgE:
gl

2541

ADDC A, Rn

BSKE FH):
MITREIER:
TR

RAE:

ADDC A,direct

EOKE (F1)
PITRHA:

Z HEHIRA -
1#BA1E:

AL N .

PATADDCIE AT, HEsre-byte TR IRV #: A E B0 R by & — &N 21 o0 #%
AL, JREERET R mMEAT . WIEHER, EEBTABAER, WA AR
HEL, BUNEE, BEEIMA AR, WERDEAREARL, BUEE. R
ST S HBORBOR N, HEAL EAL R T IS S RO AR R

WS BB oA A AL A BT BB 7R . SR TACA B R R S 6 i A, WOV
B, BNEOVIEE . 1EFHTH 5 BEUEINISE IR E, OVENL, FRMIANIERE
B AR — 5 EL, BURA O Ry — 3.

AHEIEA MBI R R VAR FHE 55 e Sk, BT TS
HEAIS RS
55 20284 f9 5 90C3H(11000011B),  ROKIME HOAAH(10101010B), EA7bRE
AL, PATU R4

ADDC A,RO

FIMERAH L5 R 6EH(01101110B), FHBIE bR EACHIE 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

96 T I L R T AT PR ]
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ADDC A, @Ri

BESKE (FED: 1
WITEHR: 1
RIS [ 00 1 1 Jo 11|
##1E: ADDC
(A)—(A) +(C) + ((RD)
ADDC A, #data
BEKE (FH): 2
ISR [ o0 11 [0 10 0] [ immediate data
#{E: ADDC
(A)—(A) + (C) + #data
AJMP addr 11
IheE: Aistikd%
WRA:  AIMPHR 4 F U2 BIAI R B f bk 2347, Zh bR AT i R 2 i e
B, HPCAH (BRI Z ) BImShi. AR R 7~5hifHE 4 1 sE2 7
TR A BoRBEEE R H Ik FIATMPEE 4 ) G — 248 2 BB L2 i A T 17—
2KBIFE A TT N
200 (RXFRSIMPADRLL TR A7t #e 110123H, 54
AJMP JMPADR
f1F0345H, $AT5E1% 84 JEPCIEAE N0123H.
BEKE (FM) :
HITEER:
ZEHISRES: [a10 29 a8 0] 0 0 0 1| [a7 a6 a5 a4 | a3 a2 al a0
W HAEEAIA10—A8=al0~a8, A7—A0=a7~a0
#B®IE: ATMP
(PC)— (PC)+2
(PC,o.0)«<— page address
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ANL <dest-byte>, <src-byte>

IhEE:
1R :

2541

ANL A, Rn
ESKE (F)
HITEER:

Z SRS

#B1E:

ANL A, direct
BEKE (F1) :
MITRIH:
Z I RAD
1A

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

Z SRR
BRAE:

X F AR TR SIS R

ANL5 4 ¥4 H<dest-byte>FlI<src-byte> T & [P A7 1 & i A T 1848 518
B, IR IS A R I E<dest-byte> T 18 7€ I B AR R . 182 MBAT A 252
FrEAL

P ERAE R AR Fo Vro Rl SRR . 4 H RIIRAE SOy BInds i, JsRfEHn
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 i DR, BN AR ook BT H o R 8
ELAUEIR NGB

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

¥
ANL ARO
PAT 45 52 BN N 442 H41H(01000001H) .
2 H RV E RO AT B S hE BRI, ANLYE 4 7] FSRATAEfTRAM #1708 %

EPE2F A7 as PP ISR AE 5 o BRI TR e IR R s 2o R 7 1T R REA T
#, hATEEE Bt SRR W R4

ANL Pl #01110011B
B IR 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

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

#BIE: ANL
(direct)«—(direct) /\ (A)

ANL direct, #data
BOKE (F1): 3

WITEHEA: 2

ZHEFISRES: [ 0101 [0 0 1 1| [ directaddress | [ immediate data

#1E: ANL
(direct)«—(direct) /\ #data

ANL C, <src-bit>
IngE: XM TEH 5EH
1RB : W 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.
40 NS FHY HACSP1.0=1. ACC.7=1FOV=0], ¥iFfFrECEL:

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

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

#1E: ANL
(€) < (©) A (bit)
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ANL C, /bit
ESKE (F1): 2
WITEER: 2
ZiEHEI%RAS: [ 1 011 Joo000] [ bitaddress |
#B4E: ANL o
(C)—(C) A\ (bit)

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

Ihee: HWNARIEECR ST

1R : CINEE S LR MEEE AN, R = E AT . H stk AT
CINEFRA & 1N A TF 5 ImFe EAIPCHI AT (BATCINER) R —248 2 K
HED AT AL R BARREBUE N AT T A, A TR R RO R o
SEAL, W HAARERL, BRI ESEE . HEERAR G A 2R,

<dest-byte>Fl<src-byte>ZH G ek, RVF4FFHER . B nsar] LLSE A ] B

BT Uk R BE S AIBOHEAT LU, AR TR B2 S0k I RAM B To Bl 4 B AR 45 A7 de i n]
AT B AT EE AL

245 R B INEATE N34H, RTEEMEEE HS6H. a1 N4 751

CINE R7.#60H, NOT-EQ

; .. k4. ; R7 =60H.
NOT_EQ: JC REQ _LOW ; IF R7 < 60H.
Y e T ) Neli ; R7 > 60H.

HIE1 R KR EE L, TR B BIhR 5 NOT _EQAb. # R 25, Itk b
&, TDAHA E RTE KT 60HIE 2 /N T-60H .

B 18 /2 34H, AU FHR 4
WAIT: CINE A,P1,WAIT
THERAERAR EIFIRERAE T AT, OO ZOINE I 0 934H, BRI L) £ A
o (CHRPUR D RS2 A e, A ATE P AEBEAME LIRSS, B2 P L Hhs
A RR34HNIE . D

CJNE A, direct, rel

ESKE (F1H): 3

PITREA: 2
Z I RAD : | 1011 | 0101 ] | direct address | | rel. address |

${E: (PC)«—(PC)+3
IF (A) <> (direct)
THEN
(PC) « (PC) + relative offset
IF (A) < (direct)
THEN
(©) —1
ELSE
(C)«—0
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CJINE A, #data, rel
K (F9): 3
HAITEHER: 2
Z I GREL | 1 011 | 0101 | | immediata data | | rel. address
#1E: (PC) «— (PC)+3
IF (A) <> (data)
THEN

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

C)«1
ELSE

C)«0

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

IF (Rn) <> (data)
THEN

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

C)«1
ELSE

C)«0

CINE @Ri,#data,rel
ESKEFETN: 3
HITEER: 2
THEFISES: [ 1011 Jo 1 1] [ immediatedata | [ rel. address
#E: (PC) «— (PC)+3

IF ((R1)) <> (data)
THEN

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

C)«1
ELSE

C)«0
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CLR A
IhRE: Gk RN
WER: ZfR S H TR RIMBAM T MIESE, AmbrEAL.
200 B R INaRARI N2 85CH01011100B), AEATE4:
CLR A
PATIE, ZIN#BIEAE J900H(00000000B).
BEAKE(FM: 1
HITEER: 1
RIS [ 1110 Jo1 00
#®{E: CLR
(A)«—0
CLR bit
Ihge: TEEREML
TER: Kbt RIS S, WAEAZZR M. CLRAH T AR ECEH G i H
B HEMIAL.
450 Bk D 1%E ISDH(01011101B), MBA4E4
CLR P12
PATE, Pl 4 1% B A59H(01011001B).
CLR C
ESKE (FH): 1
WITREHA: 1
IR [ 11 0 0J oo 11
#{€: CLR
(C)«0
CLR bit
ESKE (FT): 2
MITREHER: 1
Zi#EHI%RAD: [ 1100 Jo o1 0] [ bitaddress |
#{€: CLR
(bit) « 0
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CPL A
INEE: RIMAARR
WA F BUnBRAR S A EREUS, RIER N TIAIAE N0, JESRNORINIAE N1, %I
Wi b R AT
4. B RINERAM N HSCH01011100B), HATE4
CPL A
PATE, RN A ROA3H (10100011B) .
ESKE (FE®WH: |
RIS [ T 1101 Jo1 00
#®{E: CPL o
(A)—(A)
CPL bit
IhEE: BbitiFomR AR %
BEER: FoitE B FRE IR, BIERACN AR N0, RN, HHIRE
P 4352 3§ . CLRAT T bR B C ol frf l B8 -0k hr .
R Az A SRS o s I RRAS T4 bit BT AR B8R 2 o 14
e el b C TR = NG e NS TR i
20 P O EE N5BH(01011011B), FRA1E4
CLR Pl.1
CLR P12
PATTENE, Pl 14 1% B 5BH(01011011B).
CPL C
BEKE(FH): |1
ZHEEIZRES: 10 1 1 oo 11
#fE. cpL
(€)= (©)
CPL bit
ESKE(FE®W: 2
ZEBIZEES: [ 10 11 Jo o1 0] [ bitaddress
®IE: cPL
(bit) < (bit)

R IE E SRR T AR A
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IIRE:

WiRA

2541

TENNEIBHE Z IG5, X RINgs AT -t 5

DAFA R RN A AR B AT RIniis 5 A 8 A Bt it 17 %8 (ADDER
ADDCH5E4 1 LA FH SR SEBLF S FR4EBCDRS NG, AR B AN A0 B

WS BSR4 (BA23~020) KT9 (xxxx1010~xxxx 1111) , s ks
i, TR EACKHT, I ADATRAWGHE6 B E A% b, DATEARANL AR BRAE A 1)
BCD¥ . #hn6fm, {R4ahiia Faskh, Hmafr#ionl, seaiilis—B e, L
W SE bR ER B HAEFAE O N AR E A SPIEE, trE SRR
RIE.

IR BEALARE T, B m AN B9 (1010xxxx~1111xxx%), ABADATEA ¥
EemB A, EmRmMIA R IEFHIBCDE Y, EATER RGN 5 mahia I him
e, MUEREAFRE T, B, Aok fbr g, AR SRR T R A P
ABCDHHE 2 FET K T99, KTiDATE A #£5CPUR] LIRS ff it AT T2kl o vz
Ho R, OVIRENSZRH.

DAFEA UL FIRAETE— MR A AN 5. Sbr b, HRIE B8 A RIS
FPSWHHIARFENZ, DAHI00H. 06H. 60H. 66HINH B hnasd b, Mg szt
A,

R WORATHER AT INEIZE, TRt EEHDATR A R Inas A -+ o5it
TR #  VBCDEL, Ak, RS RT AT IR IEIE S, DATR S AT Fr i
IR

R Z g N 2 N56H (01010110B) , For+ kI $S6/IBCDRY, 2377453
N2 N6TH (01100111B) , Fx kbl ¥6e7(WBCDiS . #EAibrE N1, N4
ADDC A,R3
DA A
Se AT ARUE AT B ik, RIS ANEAE NOBEH,  HEA b 5 A4 B 7 b b

yE
1HZ

B, DABUT THERIEEE, 4 ZNSAM N 248 424H (00100100B) , Fox|
HEHIER24BCDS, HEiE56. 67 bR EZ ARG T . DATRA S0 EHL
FREBN, XRRIEATHIEINEN, KAETHEE. 56 67LLLITIAIAN124,

EBCDHS A &0 - 0IHEL99H, 7T LASZHL N1 8ok . s 2 as vl ahE
N30H (EKor ik H1%30) , 54751
ADD  A#99H

DA A

BRI CEB N, BINSsAMEIEAS N29H, BKN30+99=129. Ini:Fnfr i dmnr
PIBEF s B a8, BI30—1=29.
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BESKE(FED: 1
RIS [ 11 01 Jo 10 0]
##1E: DA
-contents of Accumulator are BCD
IF  [[(Ay0) > 9]V [(AC) =1]]
THEN(A; ) < (As) + 6
AND
IF  [[(A.)>9]V[(C)=1]]
THEN (A;,) < (A;,) + 6
DEC byte
INgE: HEBYTERMRER MHEAE IR
AR BYTEATREM A EI 2. W5k iMEN00H, A4 i1)E, A H0FFH.
WAREN S SZ R . %382 SRR E R T 0720 BUmds F4k, A4S
hb. ERESHEME AL A T4t .
ERE: MDECTE4 H et L PPIRASES, BYTERTACEE B9 52 A 4
R B A8 IR, ARG S EU IR .
245 XA A ANTFH (01111111B) , N #BRAMEITEHFI7TFHER T HI N 25 5 N
O0HAI40H, M54
DEC @RO0
DEC RO
DEC @RO
PYATIE, 2280 A A TEH, HEBRAMIKI7EHFI7TFH .76 (1) N 2543 %1748 HO0FFH
FI3FH,
DEC A
BESKE (FEM: 1
WITRHR: 1
Z#HEIAS: [ 00 01 Jo1 00
¥1E: DEC
(A)—(A) -1
DEC Rn
ESKE(FEH: |1
T mAL | 0001 | lrrr
#1E: DEC
(Rn)«—(Rn) - 1
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DEC direct
ESKE (F1): 2
HITAER: 1
ZiEEI%RAS: [ 00 01 Jo 1 0 1] [ direct address |
#1E: DEC
(direct)«—(direct) -1
DEC @Ri
BESKE (F1): 1
THEBISES: [ o001 Jo 11
#{E: DEC
(R))—((Ri)) - 1
DIV AB
Ihee: Bk
iR DIVHg A4 R ss 4t S AL TC A4 5 MR LA A A7 28 B I AL T 5 B 8, I
HET2mEAT, REETHAEBH . SR ECHE HAREOVEIEE.
fl4h: WREFFIRBIIHIMHENOOH (EIERECH0) , HBAATDIVIES G, RN
PRAFIEAFLE BT MERAFER, B HAREOVIE EAL. BAEEMEI T, #H7
R ECH S HE .
50 B RINgEi{E 251 (OFBHEL11111011B), ZFA7-2:BII{E A18 (12HEY

BSKE (F9)
BT
SIS

#1E:

00010010B) . NIF54
DIV AB

PATIE, B HMEAS 13 (0DHEL00001101B), 2917 s BIME A A 17 (11HEL,
0001000B), 1EUFF4251=13X18+17. BEALAIEE AR EH G E .

4
[1000Jo100

DIV
B e
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DJNZ <byte>, <rel-addr>
IheE: k1, FARONIBEEL
AR DINZIE L H e B I R AE BT AR A B 1, W RERA N0, W2 E]
2N BRAF RO E LKL 5 AT . W RER LA R AR (B D9 00H, TRk 1 )5 42
OFFH. Z38&AmibrEAL. Bhi HAsbdb it 5. | e PCEm2 (RI4E M T —
FARLWE T . RIS 2R BER A 1T 5 A (i 2 & BIPC_E L /IAT,
byte TR AR AE R0 R 25 A7 4% T Bk s B 12 4k

VER: SIZAR A RAS O H BB RDIRAS, A byte ITAR 3R 1 H s & M
i B A7 B P R B, T A 2 B S
25451 : % P ERAMI40H, S0HAI60HER JC /sl 775 01H. 7T0HAI15H, NE4
DINZ 40H, LABEL 1
DINZ 50H, LABEL 2
DINZ 60H, LABEL 3
PATZ 5, FEF B B bR S LABEL2ANPAT,  HAR R 3N RAM S IT 1 9 548 %,
00H. 6FHAN15H. Z FrCAZE 1T/ MERL AT, R FNR LG FHE R R0, AN 2 ki
%Ak
{5 FIDINZ 454 1] L7 (i Hh 7E A2 e b SEBLPS s KB 3R, b A — 4638 2 stmT
PLERE R b Sz B iR 2 K R (R 8] I8 3R (2~S1I2AMHLEs D . F54 541
MOV R2,#8
TOOOLE:  CPL P1.7
DINZ R2, TOOGLE

AP LT H PR8Ik, TRITEP L. 77 A4 ik, BN ik i KR 234N ML 2%
W, Hrh24ADINZAR A B PATIR A, 1N ACPLAE A AT IR 18] .

DJNZ Rn,rel
BESKE (F1): 2

TR | 1101 | l rrr | | rel. address
#1E: DINZ
(PC) « (PC)+2
(Rn) — (Rn) -1
IF (Rn)>0or (Rn)<0
THEN
(PC) < (PC)+rel
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DJNZ direct, rel

BSKE (FEDH): 3
TR
#%{E: DINZ
(PC) « (PC) +2
(direct) «— (direct) — 1
IF (direct) > 0 or (direct) <0
THEN
(PC) <« (PC) +rel
INC <byte>
IhEE: i
1) INCHE 4 ¥ <byte> TR FIBIE N1 Q05 F R E MFFH, N1 548 500H,
GRS D MbREN . CR3F S, A Tk BT, AT
hE
VR WFIZIE AP KRB B EEPIRZS, T8 Abyte TG BB 2 M i
i B A7 B P R BRI AN 2 B S
240 B F AT R0M A A NTEH(0111110B), P #ERAMI7E # 0 FI7F 858 43 HI7 i35 0FFH
FI40H, MI4E4 451
INC @RO
INC RO
INC @RO
PAT TG, FATRROMI N AL NTFH, T N EERAMA7TEHAITEH B IC I N 25 43 731l A
J%00HF141H.
INC A
BEKEGEFED: |1
PITEHE: 1
Zi#HmAS: [ 00 0 00100
#1E: INC
(A) < (A)+]
INC Rn
BEKEFEN: |1
PITEHR: 1
I YRAL |OO 0 O| lrrr
#1E: INC
(Rn) «— (Rn)+1
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INC direct
BEKE (FE™H: 2
Z#EHEAS: [ 0000 Jo 1 0 1] [ direct address |
#BAE: INC
(direct)—(direct) + 1
INC @Ri
ESKE(ET: |1
RIS [ 0000 [Oo 11
#B1E: INC
((Ri))—((Ri)) +1
INC DPTR
IhRE: Hukfeerim
AR ZAR A SIS DPTR AN BhAE . 75 BHER M, X2 16hLEeis &, w1
DPLMFFHIE 12 545 ~00H, R BEA 2 S A7 75 DPH. 2458/ E AR R IR &4 o
AR R ME— 125 160 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
AT 5E S, DPHMDPLAS K 13HAIO01H
BESKE (FED: 1
TR [ 10 1 0 o0 1 1|
#B{E: INC
(DPTR) « (DPTR)+1
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JB bit, rel

IIgE:
AR

25451

BEKE (FMH):
HATREIEA:

BAE:

JBC bit, rel

L B 9 1 0 Bk

W EbitfC R A B 1, Mk Blrel T 46 € AU hEAb 34T BN, k8347 F
— 2484 . BRER H bR bk IR A R Oy B SN PCHIME, R N — &R
AHE AT, ARl TR A 5 A A 2 (F5 2 MR35 1) nE|
PC L%, HPCERI N H bttt %484 FZMEAH R A B, (HAR S e As 25
1, 1 HAZEREA S bR EN .

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

JB P1.2, LABELI

JB ACC.2, LABEL2

¥ S B b S LABEL2 AL 2 34T

3

2

[ 0010 Joooo]| [ wvitadress | | rel address

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

ThEE:
gl

25451

BEKE (F1) :
PITRHA:
— HEHIRAS -

RAE:

T B 9 1 B I HE =

Wb PN EIE A1, TP I Blrel BT da i M ML IE AL 53047 . IR
bitf R I 0, W ARSBAT N —2%F845 . BREER H brihb 4218 an ~ 7 2005
SEHEINPCHIME, HAR T — 2484 M ik, S8 50l TR0 A /5 14
S E GBI TT) IBIPC_EE, HIPCHEEN A HArhhl, W HiZEiEAR
SRR AL

VR WHRIZIR AU RS 5 EERIRAS, B Abyte T QR M0 /& M
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 2hn T LABEL2 AL 24047, H R #s &4 N52H (01010010B)
3
2

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

JBC
(PC) — (PC)+ 3
IF (bit)= 1
THEN
(bit) < 0
(PC) — (PC) + rel
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JC rel
Ihee: AdfibRENL, Bk
VR AR E N, WRR T BEFE Blrel FrARR bbb Ab 228047 B, 4REEHUT T HI
64 . BEEER B AR F IR a0 R O a5 SEIEINPCHIME, AR B HEICHE 41
T—%AE 4 E L, RSBl BT RER 1A £ 5 AW RS i (FB A IS 2471
THRIPC b2%, HPCEID N HbrHbtil . ZEEA S mbrEL

2450 ARV bR E LR 0, R4 5

JC LABELL1
CPL C
JC LABEL2

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

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

JMP @A+DPTR
IhRE: [A)4%BkEE.
WRR: U BN A (8L T 5 B A 167 i BT R AT AR N, FLANVE N — 465 Bk
THIFRA R, AR AP EESPC. PUAT 160 IERS, (K7 DPLIK#EA £
R 5T DPH. B INSAFIEIEIEE DPTR BN B EA 2 KA . AT AR
R
245 R EnsAh EEEE N0FI6) o RKTE A F I AT RE e ki 347 T Bk
ZFIMP_TBL [142 AIMPH5 4 [l 3 — 26 e 04T
MOV DPTR, #JMP_TBL
JMP @A+DPTR
JMP-TBL: AJMP LABELO
AJMP LABELI1
AJMP LABEL2
AJMP LABEL3
WIERFFUEIAT LRI FEHINS, BINsAhHIME N04H, TRAFERF A SRS
LABEL24L 3047 o

ER: AIMPR M7, BIMERFERS, SABEET 2 MN DR JOH
E2N T
BOKE (F): 1
WITEEA: 2
" [ o1 11 Joo 1]

#B{E: IMP
(PC) — (A) + (DPTR)
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JNB bit, rel

INRE:  WRbitATRER ML A N I BEE:
YRA: I Ebit TR RGN0, TR Blrel FrARE I3 IE HE AT, BN, 8P IT 4
64 . WEEEH H brsbhb b it 5. et hnPCHIME, (HHABA F— 44841 E 7t
Ik, ARGl R H 775 A B (B2 I3 IBIPC E%E, #il
PCAEENA H bbbk, %484 R AN N A EdE, (B S0 A, W g
ER SR MbREN .
40 R RN EIE A110010108, R N#s0{E N56H (01010110B) . MIFE4 41
JNB  P1.3,LABELI
JNB  ACC.3, LABEL2
PAT G ¥ S B P B R S LABEL24b AT .
ESKE (FEDY): 3
ZEHI%ES: [ 0011 [000 0] [ bitadres | [ rel address
#{E: INB
(PC) « (PC)+3
IF (bit)=0
THEN (PC) « (PC) + rel
JNC rel
INRE: AR bREIE Bk
BRR: W AR E N0, MR BkEL Blrel BT CR A Mk Ab 22 HAT s B, 4REET R
184 WL H brithhbd 8 a0 Ny sH 5. SetB P m2, AR S EINC s
ST —4fa A mHhtk, A)E el ITCRINE 5 M WAL (gL MEE2A~F
) INEIPC kX, FMPCHEE Dy HAsHhL ZEAEAA S FR S
2450 B ARG A, R4 5
JNC LABELI
CPL C
JNC LABEL2
PATEE )G, AR B, I FEFE BN RAR S LABEL2AL KT
BESKE(E®S: 2
ZHEBISRAS: [ 0101 [000 0] [ reladdress
#1E: INC
(PC) « (PC)+2
IF (C)=0
THEN (PC) « (PC) + rel
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JNZ rel
ThRE: 4n Bonas i A 2 dE0 I ks
WA R BN AT —0N1, IS ATRE T A% Blrel R AR bk b B PAT, Wik &4
PEFRNO0, REHAT 5484 . BRI B PRk R 0 F o7 2005 S PCIfE 3
2, AREHEl T ERA M5 KA R (FR4ME22AT1) InBPC L2, #r
PIPCAERL A HAniblk . Bt g BUmas M EA = R AL, AL iemibr B4,
2450 B RINLRIPILGEN00H, TE 4TS
JNZ LABELI
INC A
JNZ LAEEL2
PATRENE, RSN EZROIH, HFEFH B 2hr 5 LABEL2AL 24T .
BEKE (FH): 2
ZHBIMIS: [ o1 11 Jo o0 0] [ reladdress
BIE: INZ
(PC) «— (PC)+2
IF (A)#0
THEN (PC) « (PC) + rel
JZ. rel
INRE: 5 BNE A AN BhEE
TR A BUNEs AL — 10790, IBAFE T B Blrel TR M HbbL AL P AT, Wi {4
ME#A0, GREEHAT T —518 2 BhEEI B Anihbb s i an 7 s & BB PCHE G
2, VGl T RIA M5 M W (FaL A1) mBIPC L2:, #r
HIPCERD A H bRtk . BB R A BUME 1MEA S KL, A mibrEL .
240 W RN PIVILEER0IH, WHE LTS
JZ LABELI1
DEC A
JZ LAEEL2
PATEESE, BN N EAR00H, HFE KW Bk 5 LABEL24b 34T .
ESKE (FTH): 2
ZHEBISRAS: [ 01 10 000 0] [ reladdress
BiE: 12
(PC) « (PC)+2
IF (A)=0
THEN (PC) « (PC) +rel
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LCALL addrl6

IhRE:
AR

2451

BEKE (FMH):
WATEER:

RAE:

KiRH

LCALLH T Haddr16Fr4g b A FHIFE . B0 PCHIME I IN3, (F15PCHEIA'ERE
LCALLK) R —4464 1uht, SRJGH166PCHIMESAL AN SAARUE AR (AL 715
), FINIERRIEE N2, SRS PRI LCALLE A 1045 2 2215 R AR 3 52714 (R a4 i) 2
APCIH & T DPHAVRAL F T DPL, 25 M BT IPCHT X B [ ik A FFUB 04T o

T FBIFE T DA T 64K BRE A7 28 (8] AT A kb A o ZARAEAS T A AT

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

T THibk0123HFE 4,

LCALL SUBRTN

FeA8EAZ 09H, N EERAMIOSHAIO9H 8.5 [ N 4543 B N26HAT01H,  HLPCHI 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) «— addrs,,
LJMP addrl6
Ihee: Kk
WRA: LIMPERCPUL LBl Fladdr1 6T HR M AA AT R . HIZIR A RS2 7T AIZE
3T I NFE AR PC Y i A F T DPHAUKAL 5 DPL . 27 M HTPCAE NS B 1
HohE AL IR HAT o Z 1647 H ARHiht n] A7 T 64KBFE 7 47 25 (8] R T AT bk b . 12458 4E
SRR AL
25450 KRR 5 IMPADRYY 4 BC O FE FE 74k 2edth bk N 1234H, W67 T ikt 1234HA$5 4
LIMP JMPADR
PATTEEE S, PCHIAHTEAZ H1234H.
BEKE (FEMH: 3
WITEER: 2
ZHEHIRS : | 0000 | 0010 | | addr15-addr8 | | addr7-addr0
#{E: LIMP
(PC) < addr,s,,
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MOV <dest-byte>, <src-byte>
Ihee: (kT AR
R RS2 B E BARR AR B N A B R 28 LRV E B R A i e &5 . 1%
RSBV, thA 2 m Hofh A28 AR G A
MOVHE & JIEA NI H i R 464, JRERAEECR H IR EB SR, T
k75 ARTIE 15 F

26450 5% N EBRAMII30H LTI N 45 A40H,  TT40H TR TT I N 45 A 10H. 3 111 R A
11001010B (OCAH) . M3E4 7%

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

MOV A, @RO  ;A<=40H

MOV  RI,A :R1 <=40H

MOV B,@Rl  ;B<=10H

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

PATIEER)E, W AFAROMI A A N30H, SUIME M7 45119 A #O940H, w5 (745 BIH
W2 A10H, RAMA40HHJCAIP2 1 A 253 H0CAH.

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

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

*MOV A.,direct
BEKEFEM: 2

ZHHIES: [ 11 10 [o 1 0 1] [ directaddress
B1E: MOV
(A)« (direct)

EE: MOV A, ACCELHIES.

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

#®1E: MOV
(A) — ((RD)
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MOV A #data
BEKEF™M: 2

PITREHA:
ZEBISES: [ o1 11 Jo 10 0] [ immediate data
#B1E: MOV
(A)« #data
MOV Rn, A

ESKE(FE®: |1
Z IR | 1111 | Il rrr

B1E: MOV
(Rn)«(A)

MOV Rn,direct
BEKE (F): 2
WATEAH: 2

ISR [ 1010 [ 1 rrr | [ directadd
#B1E: MOV
(Rn)«—(direct)

MOV Rn,##data
BOKE (FMH): 2
WITEHE: 1
TSRS [ o1 11 [ 1rr

#B®1E: MOV
(Rn) « #data

| | immediate data

-

MOV direct, A
BEKE (F1): 2
BUTREIEA: 1

TEHEmAS: [ 1 1 11 Jo 10 1] [ directaddress |
#{E: MoV
(direct) «— (A)

MOV direct, Rn
EOKE (F1) :
WITEHA: 2
THEFIZRES: [ 1000 [ 1 rrr | [ directaddress |

B1E: MOV
(direct) « (Rn)
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MOV direct, direct
BESKE(F): 3

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

MOV direct, @Ri

BESKE (F1):
HITEER: 2
ZEHERAD: [ 1 000 Jo 11 i ]| [ direct addr. |
#B1E: MOV
(direct)«—((Ri))

MOV direct,#data
BSKEGFEN: 3
WATEHE: 2
ZaEHEIRAD: [0 1 1 1 Jo 1 0 1] [ direct address |

B1E: MOV
(direct) « #data

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

RIS [ 11 o1 1

B1E: MOV
(RD)) «(A)

MOV  @Ri, direct
BOSKE (FM: 2

WATEHA: 2

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

MOV @Ri, #data
BEKE (F1): 2

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

IfIRE:
WiEA

25451

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

#1E:

MOV  bit,C
BEKE (F1):
HATEHA:

T ERAD -
#1E:

FEIRAT AR

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

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

PTG, AR ERIEZE, O 1EdEAE A39H (00111001B)

— N

[1 01

MOV
(C) « (bit)

0 |0 0 1 1| | bit address |

NN

[1. 00

MOV
(bit)« (C)

1 |0 01 0] | bit address |

MOV DPTR, #data 16

Ifige:
TR

25451

BOKE (F1) :
WITEEA:
ARG -

#4E:

B 164 (18 BT T B B 4R

ZIB AW 1640 BULE R B Fe 5 DPTR . 16457 3 B0, S 8 A 1 45 2571 AN
3T . H A DPHA AT g #datal 611 =775, TDPLA A7 & #datal 6 /1K 7
Fio ANFEMIFRENL

AR A RME—— e
84
MOV  DPTR, #1234H
P 3L RIE1234H3E N B Fe 4T F A7 2% . DPHRME N 12H, DPLAI{E N34H.

— MR E 6 BIR TR S .

N W

[1 00

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

100 0 0] [ immediate data 15-8
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MOVC A, @A+ <base-reg>
Inee: CRRFPAFGEES T RARD T EE (R k2 Rindsa

WRB: MOVCHE A KR T AT il as H AR 71 B B ARk B BUn48 4. # ki i +
TR B BN gs R 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 BAAMOVC 5 A il Qs /& ADPTROIENE B A7 4%, DA B in) i
TEPAT 160 INTERS, AKRSAL = A B 2L 1B 25 78 e AR S AT AR EAL

25451 ; s BN ARE AL F0~42 18], i F-FOIFEN BN b fE % #8 FIDBIY 45
L GEMXTH) B XH4MEZ —.

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

RET

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

WA % 7B 2 BT B8R N0 1H, BAT R TR, BinssriE
ARTTH. MOVCHE A Z HIHIINC AfE 4208 T /E & R B RET M S B . s
MOVCHIFEAE 2 4 2 MADZ T kg, AN T IERH SRR, UK A R
M 5 i3 Ronasa L.

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

#®1E: MOVC
(A) < (A)+(DPTR))

MOVC A,@A+PC
EOKE(FH): 1
HITEEA: 2
ISR [ 1000 oo 11
#1E: MOVC

(PC) « (PC)+1
(A) « (AHPC))

B ES B T A RAF FHL: 0513-5501 2928 /2929 / 2966 fEE: 0513-5501 2969 / 2956 / 2947 119



STC12C5201ADRF A HIIER  HARSCFE M www.STCMCU.com IR 045 : 13922829991 HFA i ] : 13922809991

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

INRE:
AR

2451 :

MOVX A,@Ri
ESKE (F1) :
WATREIER:

i mAD -

1A

AR AR

MOVXH84 F F16 Zm s M7 it 28 2 AL IS 4 . R T fL ik e 4
MOV/EMII T X MOVX XA AMRIZRAL, e (B X BI7E 05 M MR AR RAM
) T 22 L 1k 2 87 ()38 S 1 647 )

ST A VRRAL, AT TAE S AE A I ROMR AR AL A7 bk B & FH 3% 11PO. T
HNERI/OY P B BUNIRAMEE S, SA7AHIE L ig . 45 05 M B KIRAM
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 HIE R DPTR A 1602 stk . 24 P23t 1 () H % 2%
KILEDPHIN AT, P2IIHRFIA TN 6 27 A7 88 PR R FOR I EE . 78U 9 U I R I 250
FEFIIS, Xy S A SRR EE, RN AS TR BEAIME A R B & fr ot .

FERSORERL R, AT DUR A 08 A AR MOVXHE 4. 1 11 K& B AIRAM
XA, BE R DA SR e S DPAEP23 [ % ik 1 s 21, e m] A2 3 4
B4, ARk R s P23 1 _Bgr AR B ROBERIA HE AL MOV X5

3

TBEAT — AN 52 T b/ e 2R AN RAMAT A 2%, %58 256 (1 Intel[f)
8155 RAM /1/0O / TIMER) , ZA7fif#8 &R 218051 193 I1PO_L,  uify T P3# FH T2 1%
AMHRAMIT 5 (32 {5 5o ot FPURTP2 A /38 FH 4 N /4t o 11 . ROFTRIA (548 4>
AJ912HFA34H, SMTRAMPI34H S CAFE I JvS6H, U T 148 4 /541 -
MOVX A, @RI

MOVX ~ @RO, A

KB SoH R il 2] 2N 28 A LLL AMHERAMIF 12H LG AR

2
[T 11 0Joo0 13

MOVX
(A) « ((RD))

MOVX A,@DPTR

BEKE (FH)
MITEER:

T RAD
BAE:

1
2

[ 1110 Joooo

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

ESKE FET) :
PATAR: 2
“HEFIRRD: [ 1111 oo 1
#1E. MOVX
(Ri))« (A)
MOVX @DPTR, A
BEKE (FE™H: |1
HITRHEE: 2
ZHEFISRRS: [ 1111 [0000
21E. MOVX
(DPTR)«—(A)
MUL AB
IheE: IRk
YRR 1Z484 AT TSl RN A A A7 as B AT S 8 B B ek . e AR B 160 AR
WIS AE AL R INas A, T R S AL AP IAE T A7 2B o« B ALK T-255(0FFH) » U E
iR SUNEERRES . FEPITIZIEAN, bR G R RS E.
2450 B B INESAKVIEAE J980(S0H), 2172 BIKHILAE 160 (OAOH), MIFE4

BOKE (F1) :
WITREHA:
Z HEHIERAS -

#1E:

MUL AB

SRAFFER12 800 (3200H), FIF LA 7728 BIA 253 2H (00110010B) , S # 4% %,
i L, BB %

1

4

[1 01 0Jo1 00
MUL

(A)70 (A)X(B)

(B)IS-S

R IE E SRR T AR A
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NOP
hee: wHEE
WER: PATAKRIES )G, WARPATREE MBS . B TPCAHL, HALWSF A AR S A H
L
(. BRI v P20 28 75 51 B F gt — AN (] R P e,z ik R 825 AL
B R o 272U HSETBRICLRIEA 751, ARk K BERF 4R 1M HLAS H
o PRI 5 B VLA AN MM . P D IR R 7 SR S UL AT B SR 1Y Th g
(R ITAcA A D -
CLR P2.7
NOP
NOP
NOP
NOP
SETB P2.7
BEKE (F™): 1

“HFISES: [0 0 0 0Jo 0 0 0

#®A4E: NOP
(PC) — (PC)+1

ORL <dest-byte> , <src-byte>
Ihee: M LRENEHBEH
1P : ORL#E A #4 HH<dest-byte>Fl<src_byte>f 1 & WP A 71 A2 BT IE M EE
B, A IE <dest-byte> TR MR ot . ZARIER MR A7
PIMRERAA SRk, SCRReFFhTr 0. 2 B INREROR RO AN, JRERAE
HOTDLR S A9 0k BT SRS e LA k. 2 B R
KBRS0 0, PR ESOT Do R n s slor R £
R AR SR S S R IRPIRES, B4 <dest-byte> T AR 14
2 M iy 1) i SR B A S BRI B, T A AT A b S B s

25 B B gs 4 # 3 H0C3H (11000011B), ZFFEAROF I %HE N55H(01010101)
JEERES
ORL A,RO
PATIE, B A A RODTH(11010111B). 24 H (IR /ER0E B S0 s =
i, ORLYEA A FSRAAT TR AM B 70 8l 2 il (4 25 A7 2 P (0 3 M B N . Al
SEfy 29 B BRI E T T, BRICE TR LR A TR A P s 2L, T LU
BMARATEIBAT I R SE T R U . PUATHE S
ORL  P1,#00110010B
ZJE, IOREES. 4. V&L
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ORL A,Rn

BOKE (F1) :
HITEHA:

— I 4mig

#1E:

ORL A,direct

ROKE (F9)
HATRI:
IR
BE:

ORL A,@Ri

ESKE (F1)
WITRHA:

Z HEHIRAS -
181

ORL A #data

ROKE (F9)
HATRI:
IR
RIE:

ORL direct, A

K (F1)
HATRIR:
I
1B1E:

1
1

=|0100|lrrr

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

2
1

| 01 00 |0 10 1] |directaddress

ORL
(A)— (A)V (direct)

1

1

[0 1 00Jo 1 1

ORL

(A)— (A)V((Ri)

2

1

[01 0 0]Jo 1 0 0] [ immediatdata
ORL

(A)— (A)V #data

2

1

[01 0 0Jo o 1 o] [ directaddress
ORL

(direct)— (direct)\/ (A)

ORL direct, #data
RS (F1) -

WITEHA:

Z itHIRAS

2

: [ 01 0 0Jo o 1 1] [ directaddress | | immediate data |
#BRAE:

ORL
(direct) «— (direct) \/ #data

R IE E SRR T AR A
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ORL C, <src-bit>

IhRE: MR MIZEIGEHE
WA G Si<sre-bic RN AR E AT, MEMIAARE; BN, R AR ER S FIR
A, LB F R, M TIREERZRIm 7 KB EREREUE#H, E
PR SRR . TEPATAIRE SN, AR HAbAR AT
200 HPATITIRLSFEAIN, ZHANHPLO=1TKACC.7=10V =0, BN HAFREC:
MOV  C,Pl1.0 :LOAD CARRY WITH INPUT PIN P10
ORL C,ACC.7 :OR CARRY WITH THE ACC.BIT 7
ORL C, /OV :OR CARRY WITH THE INVERSE OF OV
ORL C, bit
ESKE(FEFH): 2
ZHEFIZRES: [ o 1 1 1 Jo 0 1 0] [ bit address
$#21E: ORL
(C) «— (C)V/(bit)
ORL C, /bit
BESKE(FEDH: 2
Z#EHEIZRAS: [ 1 0 1 0 Jo 0 0 0] [ bitaddress |
#1E: ORL L
(C) « (C)V (bit)
POP direct
Thee: itk
AR BEHUOHABEN TR E N ERAM B IGIIN ZF, BRIBEMR1. 2805, KBl n W L% 2
tdirect T8RN IAEAE B0 (BT HEA 20 . ZBER bR AL .
2545 VAT BT HIWIME N32H, AN ERAMAI30H~32H 5 70 I BE 73 7 J920H, 23HAN
01H. NHATH4:
POP DPH
POP DPL
Z g, ARIREMME AR 30H, FEFREN A N0123H. LR 4R 4
POP SP
P AR £ N20H o
ER: EXPEFRES LT, S NS (20H) 287, FRFeE a2
2FH, RGFHEEE20HK BN, A 20H.,
BESKE (FEDH: 2
HITAER: 2
ZEHEIAD: [ 1 1 01 Jo 0 0 0] [ direct address |
#1E: POP

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

hee: JEAk
UEER:  RRAREFE LN, ARJE K direct TR R AR 2 N 258 B i B FHAR TR £ 45 1€ 19 M ERAMAT:
R TTH 25, ZEEA bR AL
2400 WAEHEN W RS R I R TR A (E N09H,  FiEfR 4 DPTRAME N0123H. MIHAAT I
AT
PUSH DPL
PUSH DPH
25, HRIEEHAEAH0BH, FEIEHEE23HAMOIHAN BIFEA A RAMIOAHAIOBHAE i F
JuZ .
BSKE(FED: 2
ZHEBIZES: [ 1 1 0 0 Jo 0 0 0] [ direct address
#{E: PUSH
(SP) « (SP) + 1
((SP)) « (direct)
RET
hee: M THIFEIRIA
AR PATRETIR A, B 20K PCIE ) S 7 W AMRAL 75 MAR R, AR FREH82. 2R
G, TR MTE I PCIE T N btk AL TR AR AT, — RS OL T, %38 & FIACALLEL
LCALLECAEH .« B8 2 HIPAT A M AR EAL
2450 WARIREIPIME NOBH, N EFRAMIFIOAHFIOBHAE fi% B 76 P (I 23 ) N2 3HAN
01H. NIFE4:
RET
PATIE, FRIGEFAEN09H. T K MO123H M hEAb 4k 4L 01T .
EBESKE (F%H) :
Z#EHEIAS: [0 0o 10 Jo 0 1 0
#{E: RET
(PCys5) < ((SP))
(SP) « (SP) -1
(PC,,) < ((SP))
(SP) « (SP) -1
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RETI
INRE:  hIR [
WA PATIZIEAR, B MR PCE R ARV AL T, RE IR E R, R
BEZ RS R HAb b e, AR FREHR2. HALFIEAZ . (HEFIRETPSW
A2 Eh K E B R IIRAS o FEFF I 4k 4 DO 77 A2 (P CARLIIT X 7 () 3t ik b T 344
17, — B N R IOh BN DR R —2%484 . EPATRETIHE AN, WHRE — M
SR BAR I B A e 2 i ot P B R S A A B, IS A FE A B e S A vh ) R B 2 R 7
BHAT144E4 .
26450 WARTEE WG NOBH, 45 B AE H 0123 HAL 48 4 HUAT 45 S A A=A b e,
RAMOAHFIOBH S P 25 70 i A23HAI0TH . JUHE 4
RETI
PATE SR, MeIRET A 09H, TR (] R R R 4k 4 0123 H I FF 4R AT -
ESKE (FH)
HITREHER: 2
ZHEFISRES: [0 0 11 [0 0 1 0
#{€. RETI
(PCys55) < ((SP))
(SP) « (SP) -1
(PC;) < ((SP))
(SP) « (SP) -1
RL A
heE: K BInEAh M BER AR AR
VR K R s B e fe 14, Hp AL TR S BIAL0. 1% 3R A IPAT AT AR AL
245 EEINSRKAZAN0OCSH (11000101B) , N4

ESKE (F9)
1T

= I
181

RL A
HATIE, BEINSSMN A SBH (10001011B) , HAREM ASZ5m.,

1

1

[0010Joo0o 1 1]
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 In3s4R9%0E 48 H8BH(10001011B), HEA bR LS B A7 .
BSKE(FEH: |
ZEBISES: [0 0o 11 Jo o 1 1]
#1E: RLC
(Antl) < (An) n=0-6
(A0) < (C)
(C) < (A7)
RR A
hee: B R as i EaR AL A R
YRA: K RIS I8N BRI KA IAL, Lo RN T, BIPEIA AR, 1%1E
AR EAT
2450 W RN A FOCSH (11000101B) , NIFE4
RR A
AT G BN N A2 ROE2H (11100010B) , ARG A SZ 500
BSKEEY: 1
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
IhRE: Wl MIESN LR
WAR:  BUMESMSALE s FIFE A AR & —RIGIA G R4, KA oB N b &, #EAIFR &R
VIRRSEFRE RN T, %482 HAthbr E 47 .
26450 B E N1 J90C5H(11000101B), HEMIFRE N0, MHE4
RRC A
PATIE, 30 28 B 42 H62H(01100010B),  HEA7 R &4k B A7 .
BEKE (FH): |
ZHERISES: [0 0 01 Jo o 1 1]
#¥{E: RRC
(Ant1) < (An) n=0-6
(A7) < (C)
(C) < (A0)
SETB <bit>
IhRE: B
WiRA: SETBYE 4 vl AR B 1, HARAEX T DU A br B A AT B3 T hk A
1ZFE AR H AR AL
450 WA ERIE R, i O HURES 934H(00110100B), M54
SETB C
SETB P1.0
PATIE, BAFREAR N, o 1 RS AR 35H(00110101B).
SETB C
BEKE (FMH: |1
ZHEHEIRED: [ 1 1 01 Jo 0 1 1
$#2{E: SETB
©) <1
SETB bit
ESKE (FTH): 2
HITEER: 1
Z#EHI%RAD: [ 1 1 0 1 Jo 0 1 0] [ bitaddress |
$#2{E: SETB
(bit) « 1
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SJMP rel

IhRE: JEBkEE

TR PSR Blrel Fros bl 24047 . BARHELRR a0 R vk 5 EoRPCE M2,
R R 5277 (Birel) FTRRINE 55 M s in#PC L, 53 1HPC RIS
BRI E Anhhk . BTk, BREEMVERR MRS (RISIMP) Hulik (W HT 128415 il 5
12775,

Z0:  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 %i84 )5, PCHALR0123H.

R ELf, EESIMPH T —& a2 Mk /20102H, ik, BEEEHmE
FoON0123H-0102H=21H. H4b, WIRSIMPHImBE R ZOFEH, AW R A 14645
AT IRTEIR
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: AL IIsE
1R SUBB#§4 M R 4% ik 23 <src-byte> TR 1 75 B £ M BUE St Ak &,
EEHMSERE T 2N F . WRPATIER 57007 B, SUBBNG 2 B A7
br&E GERMEAD o B, EEHAFRE. (WRERITSUBBIE AT, #AikRE
COAWEN, XEMWE LT HIAT 28 B R BEIZ Ry, 4 750 I
ATARZRAR AT, AT A% VRS E A — R M BUmas P o D W SRR AT I
BEEAE, 3NN EEEAL, AR EACS B B AL oA
fir; MEBTNA, BORHTAA AL, TR E, Wik EREOVIE N,
MHATE RS BHORLIS N, FOVELL, RN IEBR 6 B L fE op =k
T BE, R RERIER I R R e AR T RS
S E e AR G o SO N F i W 28T 1 | = e 7= 5 | 7 62813 1 £/ 7 S WA | 4
Tk
245 W B INA% A H0COH(11001001B) . 73 A7 A5 R2HI{E N54H(01010100B),
PrkRECHW B WIn R4
SUBB A, R2
PATIE, B84 J974H(01110100B), BEALFR & CHIHBIBEAL IR £ ACHE
X, AR ECHEN .
VER: OCOHIK F54HMN %2 75H, (BfE LIpitHE Y, BHF7ESUBBIRAHIT
A, AR ECCEW BN, N as b T B L br g, 1828]74H, KL,
USRAE AT BRS FE B o 20 GRS AT, AR ECHPIRS AR, B4 M HCRH
CLR C 54t bR ECiEE .
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SUBB A,Rn

BOKE (F1)
HATEHA:
— eI 4RA -

#BAE:

SUBB A, direct

EOKE (F1)
HATEIHA:

b 2 A

B4

SUBB A, @Ri

K ()
TR
=I5
81

SUBB A, #data

1
1
[100 1 [ 1rrr]

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

[1 00

SUBB
(A) « (A) - (C) - (direct)

1 |0 1 0 1| |directaddress|

1
1
[1 00

SUBB
(A) = (A) - (O) - (Ri))

1Jo 1 1 i]

ESKE(FEH: 2
Z#EHEI%ED: [ 1 0 0 1 Jo 1 0 0] [ immediatedata |
#{E: SUBB
(A) < (A) - (C) - #data
SWAP A
hee: P BN E ARy
iRA: SWAPTR A4 BN gs MK4Arr (Bi3~070) FlvEahs (fSr7~074) Hsiskirsci, szbr b
SWAPH; A th i MUNANL G IRTE S« TR SRR ENL .
245 W RN N A NOCSH (11000101B) , MIFE4
SWAP A
PATE, BRI EEESCH (01011100B)
BSKEGEY: |
PATAR: 1
Z#EHEAS: [ 1 1 00 Jo 1 00
#21E: SWAP

(As) <<= (Ary)
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XCH A, <byte>

TIRE:
T4AR

2451

XCH A,Rn
BSKE (FT) :
HITEARR:
ZiHFIYRAD
RAE:

XCH A, direct
BOKE (FM):
PATEHA:
4G -
#BAE:

XCH A, @Ri
BSKE (FT)
HATEER:
BRAE:

2T e SN g A AR A A

XCHR 4 F<byte>flr i 7€ 1718 R A AL B BUngs,  [FEPR Z2nas i e N %
B \<byte>FT{8E M F LR, F54 IR EAELECR B MEES R v S0 70 3
ATk, HEShEMmE AR Sht.

RO N 2 N HhE20H, B2 (K48 A3FH (00111111B). A FERAMIK20H 5§ IC 1 N
25 975H (01110101B). MiF54

XCH A, @RO

PATJE, AEBRAMAI20H 5 LA EdEAE 3FH (00111111B), R INE 1 A48 N
75H(01110101B).

1
1
[T 100 [ 1rrr

XCH
(A) <= (Rn)

[[1 100 Jo 1 0 1] [ directaddress |

XCH
(A) < (direct)

1
1

[1 100 o1 1 i
XCH
(A) <= ((Ri))

R IE E SRR T AR A
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XCHD A, @Ri
IhEE: TH B ngs A @Rixs 5 6 R B0 R4
AR XCHDIE 4% Znds N A MR EE (F70~3, —fE T Nt EaiBCDS) ja) %
SHER A RAM SR TR AT S e, S B ImETE (hL7~4) FIAZEm. 54k,
ZAR A AR ENL .
4. FROGRAT 7 HHE20H, ZINESH A 24 A36H (00110110B). P EBRAMIKI20H BT A7 ik
H%edE 975H (011110101B). NIFE4
XCHD A, @RO
PATIE, WEBRAM 20HE TG N A48 A76H (01110110B), R IN#AR N A4 A
35H(00110101B).
ESKEE: 1
HITAHA: 1
THERIES: [ 1101 o1 1
${E: XCHD
(As0) <= (Ris)

XRL <dest-byte>, <src-byte>
IheE: TR I R
A XRLIE 4 ¥ <dest-byte>Hl<src-byte> [T Q3 1) 5 1548 BB L #k 47 18 i  5lis 57,
S5 RAF (E<dest-byte> TR M TR R B . 1ZIR LA br &L
PINERAE R AR RIS R o T 17750 24 H AR ROy Bondsns, YAt 4L
ATELR A7 T 0l BT, A7 M3 TSI RIS Fhk; 24 H U2
A BT AR, UREREROAT DO RN e ST E

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

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

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

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

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

K (F1)
HATRH:
IR

1A

XRL A, direct

BEKE (F1) :
HATREHA:

T HISRAD -
BAE:

XRL A, @Ri

ESKE (F1):
BATEHA:

T SRAS
BRAE:

XRL A, #data

BOKE (F1) :
PITRHA:

— HEHIRAS -
151

XRL direct, A

BOKE (F1)
PITRHA:

Z HEHIRAS -
#BA1E:

1
1
|0110|lrrr

XRL
(A) < (A) ¥ (Rn)

|0110|0101| |directaddress|

XRL
(A) < (A) ¥ (direct)

1
1

[o1 1 0Jo1 1

XRL
(A) —(A) ¥ (RD))

2
1
|0110|0100||immediatedata|

XRL
(A) <« (A) ¥ #data

2
1
|01 1 0|0010| | direct address

XRL
(direct) « (direct) ¥ (A)

XRL direct, #dataw

K (F9)
PUTRA:

b 2 A

RAE:

3
2

|Ol 1 0|0011| | direct address

immediate data

XRL
(direct) «— (direct) + # data

R IE E SRR T AR A
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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

(Ay—(A) + (Rn)

2

1

| 0010 |0 101 | |directaddress
ADD

(A)—(A) + (direct)

1

1

[00 1 0 Jou1 1

ADD

(A)y—(A) + ((Ri))

2

1

[ 0010 Jo1o00] [ 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.

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

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

Function:
Description:

Example:

ANL A,Rn
Bytes:
Cycles:
Encoding:

Operation:

ANL A.direct
Bytes:
Cycles:
Encoding:

Operation:

ANL A,@Ri
Bytes:
Cycles:
Encoding:

Operation:

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

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

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

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

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

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

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

1
1

[o1T 01 J1irrr

ANL
(Ay—(A) /\ (Rn)

2
1

[ 0101

ANL
(A)—(A) /N (direct)

[ 01 0 1] [ direct address

1
1
[o1 01 Jo1 13

ANL
(Ay—(A) /\ ((Ri))

R IE E SRR T AR A
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ANL A #data

Bytes:
Cycles:
Encoding:

Operation:

ANL direct,A

Bytes:
Cycles:
Encoding:

Operation:

ANL direct,#data
Bytes:
Cycles:

Encoding:

Operation:

2
1
[ 0101

ANL
(A)—(A) A\ #data

[0 10 0] [ immediate data

2
1

| 0101 |0010| |directaddress|

ANL
(direct)«—(direct) A\ (A)

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: | 1 011 [0000] [ bitaddress
Operation: ANL
(C)—(C) A (bi)

CJNE <dest-byte>, <src-byte>, rel
Function: Compare and Jump if Not Equal

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

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

Example: The Accumulator contains 34H. Register 7 contains S6H. The first instruction in the sequence
CINE  R7,#60H, NOT-EQ
; | ; R7=60H.
NOT EQ: IC REQ _LOW ; IF R7 < 60H.
Y 72 N A 0 ; 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: 3
Cycles: 2
Encoding: [ 1 0 1 1 [0 1 0 1] | directaddress | | rel. address

Operation: (PC) — (PC)+3
IF (A) <> (direct)
THEN
(PC) < (PC) + relative offset
IF (A) < (direct)
THEN
©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 Joi1 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 [0O100
Operation: CLR
(A)=0
CLR Dbit
Function: Clear bit
Description: The indicated bit is cleared (reset to zero). No other flags are affected. CLR can operate on
the carry flag or any directly addressable bit.
Example: Port 1 has previously been written with SDH (01011101B). The instruction,
CLR P12
will leave the port set to 59H (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 - [[(As9) > 9]V [(AC) =1]]
THEN(A; ) < (As) + 6
AND
IF [[(A)>9]1V(O)=1]]
THEN (A;,) < (A7) +6
DEC byte
Function: Decrement
Description: The variable indicated is decremented by 1. An original value of 00H will underflow to
OFFH.
No flags are affected. Four operand addressing modes are allowed: accumulator, register,
direct, or register-indirect.
Note: When this instruction is used to modify an output port, the value used as the original
port data will be read from the output data latch, not the input pins.
Example: Register 0 contains 7FH (01111111B). Internal RAM locations 7EH and 7FH contain 00H
and 40H, respectively. The instruction sequence,
DEC @RO
DEC RO
DEC @RO
will leave register 0 set to 7EH and internal RAM locations 7EH and 7FH set to OFFH and
3FH.
DEC A
Bytes: 1
Cycles: 1
Encoding: [ 00 0 1 [0 100
Operation: DEC
(A)y—(A) -1
DEC Rn
Bytes: 1
Cycles: 1
Encoding: [ 0001 [ 1 rrr
Operation: DEC
(Rn)«—(Rn) - 1

144

B E L T AR A

B 0513-5501 2928 /2929 / 2966 £ 0513-5501 2969 /2956 / 2947



STCI2C5201AD R FI . HL4EF AR L RFMI : www.STCMCU.com

I AR ST 13922829991 WA A - 13922809991

DEC direct

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

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

Function: Decrement and Jump if Not Zero

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

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

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

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

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

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

MOV R2,#8
TOOOLE: CPL P1.7

DINZ R2, TOOGLE

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

DJNZ Rn,rel

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

DINZ

(PC) + (PC) +2

(direct) « (direct) — 1

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

THEN
(PC) «— (PC) +rel
INC <byte>
Function: Increment
Description: INC increments the indicated variable by 1. An original value of OFFH will overflow to
00H.No flags are affected. Three addressing modes are allowed: register, direct, or register-
indirect.
Note: When this instruction is used to modify an output port, the value used as the original
port data will be read from the output data latch, not the input pins.
Example: Register 0 contains 7EH (011111110B). Internal RAM locations 7EH and 7FH contain OFFH
and 40H, respectively. The instruction sequence,
INC @RO
INC RO
INC @RO
will leave register 0 set to 7FH and internal RAM locations 7EH and 7FH holding
(respectively) 00H and 41H.
INC A
Bytes: 1
Cycles: 1
Encoding: [ 00 0 00100
Operation: INC
(A) « (A)+1
INC Rn
Bytes: 1
Cycles: 1
Encoding: [ 00 0 0] I rrr
Operation: INC
(Rn) < (Rn)+1
INC direct
Bytes: 2
Cycles: 1
Encoding: | 0000 [0 1 0 1| [ direct address
Operation: INC

(direct)«—(direct) + 1
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INC @Ri
Bytes: 1
Cycles: 1
Encoding: [ 0000 [O 1 1
Operation: INC
(Ri))—(RD) +1
INC DPTR
Function: Increment Data Pointer
Description: Increment the 16-bit data pointer by 1. A 16-bit increment (modulo 2'°) is performed; an
overflow of the low-order byte of the data pointer (DPL) from OFFH to 00H will increment
the high-order-byte (DPH). No flags are affected.
This is the only 16-bit register which can be incremented.
Example: Register DPH and DPL contains 12H and OFEH,respectively. The instruction sequence,
INC DPTR
INC DPTR
INC DPTR
will change DPH and DPL to 13H and O1H.
Bytes:
Cycles: 2
Encoding: [1 0 1 0Jo0oo0 1 1]
Operation: INC
(DPTR) « (DPTR)+1

JB bit, rel

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

(PC) — (PC) +rel
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JMP @A+DPTR
Function: 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 AIMP is a two-byte instruction, so the jump instructions start at
every other address.
Bytes: 1
Cycles: 2
Encoding: [ 01 11 Joo11]
Operation: JMP
(PC) < (A) + (DPTR)

JNB bit, rel

Function: Jump if Bit is not set
Description: If the indicated bit is a zero, branch to the indicated address; otherwise proceed with the next
instruction. The branch destination is computed by adding the signed relative-displacement
in the third instruction byte to the PC, after incrementing the PC to the first byte of the next
instruction. The bit tested is not modified. No flags are affected.
Example: The data present at input port 1 is 11001010B. The Accumulator holds 56H (01010110B).
The instruction sequence,
INB P1.3, LABEL1
INB ACC.3, LABEL2
will cause program execution to continue at the instruction at label LABEL2
Bytes: 3
Cycles: 2
Encoding: | 0011 | 0000 | | bit address | | rel. address
Operation: JNB
(PC) « (PO)+3
IF (bit)=0
THEN  (PC) « (PC) +rel
150 P ST IR A KL 0513-5501 2928 / 2929 / 2966 R 0513-5501 2969 / 2956 / 2947



STCI2C5201AD R FI . HL4EF AR L RFMI : www.STCMCU.com

I AR ST 13922829991 WA A - 13922809991

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 [0000] | reladdress
Operation: JZ
(PC) « (PO)+2
IF (A)=0
THEN (PC) « (PC) +rel
LCALL addrlé6
Function: Long call
Description: LCALL calls a subroutine loated at the indicated address. The instruction adds three to the
program counter to generate the address of the next instruction and then pushes the 16-bit
result onto the stack (low byte first), incrementing the Stack Pointer by two. The high-order
and low-order bytes of the PC are then loaded, respectively, with the second and third bytes
of the LCALL instruction. Program execution continues with the instruction at this address.
The subroutine may therefore begin anywhere in the full 64K-byte program memory address
space. No flags are affected.
Example: Initially the Stack Pointer equals 07H. The label “SUBRTN” is assigned to program memory
location 1234H. After executing the instruction,
LCALL SUBRTN
at location 0123H, the Stack Pointer will contain 09H, internal RAM locations 08H and 09H
will contain 26H and 01H, and the PC will contain 1234H.
Bytes: 3
Cycles: 2
Encoding: | 0001 | 0010 | | addr15-addr8 | | addr7-addr0
Operation: LCALL
(PC) «— (PC) +3
(SP) «— (SP)+1
((SP)) « (PC,)
(SP) «— (SP)+1
((SP)) « (PC\sy)
(PC) «— addrs,
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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: Move byte variable
Description: 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.
Example: 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  RI1,A ;R1 <=40H
MOV B, @RI ;B<=10H
MOV @RI, Pl ;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.

MOV A,Rn

Bytes: 1
Cycles: 1
Encoding: [ 11 1 0 [1rrr
Operation: MOV

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

Bytes: 2
Cycles: 1
Encoding: | 1 1 10 [0 1 0 1| [ directaddress
Operation: MOV
(A)« (direct)
*MOV A, ACC is not a valid instruction
MOV A,@Ri
Bytes: 1
Cycles: 1
Encoding: | 11 1 0 [0 1 13
Operation: MOV
(A) — (Ri)
MOV A #data
Bytes: 2
Cycles: 1
Encoding: | 01 1 1 [0 1 0 0] [ immediatedata
Operation: MOV
(A)« #data
MOV Rn, A
Bytes: 1
Cycles: 1
Encoding: | 1 1 11 [ 1rrr
Operation: MOV
(Rn)—(A)
MOV Rn,direct
Bytes:
Cycles: 2
Encoding: | 1010 | lrrr | | direct addr.
Operation: MOV
(Rn)«—(direct)
MOV Rn,##data
Bytes: 2
Cycles: 1
Encoding: | 0111 | lrrr | | immediate data
Operation: MOV
(Rn) « #data
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MOV direct, A

Bytes: 2
Cycles: 1
Encoding: | 1 1 1 1 [o 10 1] [ directaddress |
Operation: MOV
(direct) < (A)
MOV direct, Rn
Bytes: 2
Cycles: 2
Encoding: | 1000 [ 1 rrr | [ directaddress |
Operation: MOV
(direct) < (Rn)
MOV direct, direct
Bytes: 3
Cycles: 2
Encoding: [ 1000 Jo 10 1] [ diradde (src) |

Operation: MOV
(direct)«— (direct)

MOV direct, @Ri

Bytes: 2
Cycles: 2
Encoding: | 1000 [0 1 1| [ directadd |
Operation: MOV
(direct)«—((Ri))
MOV direct,#data
Bytes: 3
Cycles: 2
Encoding: [ 0 1 1 1 [0 1 0 1| [ direct address |

Operation: MOV
(direct) « #data

MOV @Ri, A
Bytes: 1
Cycles: 1
Encoding: [ 1 1 11 Jo1 1
Operation: MOV

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

Bytes:
Cycles:
Encoding:

Operation:

2
2

[[1010

MOV
((Ri)) « (direct)

[ 01 1] [ directaddr

MOV @RI, #data

Bytes:
Cycles:
Encoding:

Operation:

2
1

[ 0111 [ immediate data

MOV
((Ri)) « #data

[01 1]

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

Function:
Description:

Example:

MOV C,bit
Bytes:
Cycles:
Encoding:

Operation:

MOV bit,C
Bytes:
Cycles:
Encoding:

Operation:

Move bit data

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

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

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

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

[1 01

MOV
(C) — (bit)

0 |0 0 1 1| | bit address |

2
2

| 1 00 bit address |

MOV
(bit)— (C)

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

Function:
Description:

Example:

Bytes:
Cycles:
Encoding:

Operation:

MOVC

Load Data Pointer with a 16-bit constant

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

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

The instruction,

MOV  DPTR, #1234H

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

3

2

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

(DPTR) « #data,,,

DPH DPL « #data, s ; #data,

A, @A+ <base-reg>

Function:

Description:

Example:

Move Code byte

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

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

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

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

MOVC A,@A+DPTR

Bytes: 1
Cycles: 2
Encoding: [ 10 0 1 oo 1 1]
Operation: MOVC
(A) < ((A)H(DPTR))
T 3 [E S T PR A ) HHL: 0513-5501 2928 /2929 / 2966 fEE: 0513-5501 2969 / 2956 / 2947 157



STC12C5201ADRF A HIIER  HARSCFE M www.STCMCU.com IR 045 : 13922829991 HFA i ] : 13922809991

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 JooT1i
Operation: MOVX
(Ri))—(A)
MOVX @DPTR,A
Bytes: 1
Cycles: 2
Encoding: [ 1111 [0000
Operation: MOVX
(DPTR)«—(A)
MUL AB
Function: Multiply
Description: MUL AB multiplies the unsigned eight-bit integers in the Accumulator and register B. The
low-order byte of the sixteen-bit product is left in the Accumulator, and the high-order byte
in B. If the product is greater than 255 (OFFH) the overflow flag is set; otherwise it is cleared.
The carry flag is always cleared
Example: Originally the Accumulator holds the value 80 (S0H). 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:

1

1

[01 0 o1 rr
ORL

(A) < (A)V(Rn)

2

1

| 01 00 |0 1.0 1] |directaddress|

ORL
(A)— (A)V (direct)

1
1

[0 1000 1 1

ORL
(A)= (A)V((Ri)

2
1

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

ORL
(A)— (A)V f#data

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

ORL
(direct)«— (direct) VV (A)

ORL direct, #data

Bytes:
Cycles:
Encoding:

Operation:

3
2

[0 1 0 0o 01

ORL
(direct) « (direct) \/ #data

1| | direct address | | immediate data |
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ORL C, <src-bit>

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

(diect) < ((SP))
(SP) «— (SP) - 1

162 BB E SRR T AR A

B 0513-5501 2928 /2929 / 2966 £ 0513-5501 2969 /2956 / 2947



STCI2C5201AD R FI . HL4EF AR L RFMI : www.STCMCU.com

I AR S 47 113922829991 WFAR ) : 13922809991

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
(PCy0) < ((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) ()
(©) (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) < (Ant+l) n=0-6
(A7) < (A0)
RRC A
Function: Rotate Accumulator Right through the Carry flag
Description: The eight bits in the Accumulator and the carry flag are together rotated one bit to the right.
Bit 0 moves into the carry flag; the original value of the carry flag moves into the bit 7
position.No other flags are affected.
Example: The Accumulator holds the value 0C5H (11000101B), and the carry is zero. The instruction,
RRC A
leaves the Accumulator holding the value 62H (01100010B) with the carry set.
Bytes: 1
Cycles: 1
Encoding: | 0 0 01 [o 0 1 1|
Operation: RRC
(Ant+1) < (An) n=0-6
(A7) —(O)
(©) —(A0)
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SETB <bit>
Function: Set bit
Description: SETB sets the indicated bit to one. SETB can operate on the carry flag or any directly
addressable bit. No other flags are affected
Example: The carry flag is cleared. Output Port 1 has been written with the value 34H (00110100B).
The instructions,
SETB C
SETB P1.0
will leave the carry flag set to 1 and change the data output on Port 1 to 35H (00110101B).
SETB C
Bytes: 1
Cycles: 1
Encoding: [ 1 1 01 Jo 0 1 1
Operation: SETB
(C)«1
SETB bit
Bytes: 2
Cycles: 1
Encoding: [ 1 1 0 1 Jo 0 1 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 00

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

1 |0 1.0 1] |direct addressl

1
1

[1 00

SUBB
(A) = (A)-(O) - (R)

1o 1 1 i]
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SUBB A, #data

Bytes: 2
Cycles: 1
Encoding: | 1 0 0 1 | 01 00 | | immediate data
Operation: SUBB
(A) < (A) - (C) - #data
SWAP A
Function: Swap nibbles within the Accumulator
Description: SWAP A interchanges the low- and high-order nibbles (four-bit fields) of the Accumulator
(bits 3-0 and bits 7-4). The operation can also be thought of as a four-bit rotate instruction.
No flags are affected.
Example: The Accumulator holds the value 0CSH (11000101B). The instruction,
SWAP A
leaves the Accumulator holding the value SCH (01011100B).
Bytes: 1
Cycles: 1
Encoding: | 1 1 00 [0 1 0 0|
Operation: SWAP
(Avg) <= (Ary)
XCH A, <byte>
Function: Exchange Accumulator with byte variable
Description: XCH loads the Accumulator with the contents of the indicated variable, at the same time
writing the original Accumulator contents to the indicated variable. The source/destination
operand can use register, direct, or register-indirect addressing.
Example: RO contains the address 20H. The Accumulator holds the value 3FH (00111111B). Internal
RAM location 20H holds the value 75H (01110101B). The instruction,
XCH A, @RO
will leave RAM location 20H holding the values 3FH (00111111B) and 75H (01110101B) in
the accumulator.
XCH A,Rn
Bytes: 1
Cycles: 1
Encoding: | 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 o1 01 ] [ directaddress

XRL
(A) < (A) A (direct)

1
1

[o1 1 0Jo1 13

XRL
(A) — (A) A (Ri)

2
1

[01 1 0Jo 1 00] [ immediate data

XRL
(A) « (A) A #data

2
1

[01 1 0Joo 1 0] [ direct address

XRL
(direct) «— (direct) A (A)

XRL direct, #data

Bytes:
Cycles:
Encoding:

Operation:

3
2

[01 1 0Joo 1 1] [ direct address

immediate data

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

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

M S HLCPU IEfE AL FE SE AR S B A S R AR T RS ARG R, BRCPURMT 41T
P TAE, i lix MRS F M, 4TS, FEEFERGE U, kRN T
1B, EFERERER R W, SEBLX A D RE IR AFRR T R 40, 15~ CPU A B 13 SR IEFR 9
Wil . AN W RG— M R 2 AR, LA WE R R R CPUE SR R W, ESRONE
S5 I, X AELECPUDIL e e S8 — A BT 37 =K ) ) /o 388 5 AR 9 IR ) 2 B 2% S
B, DL oAb i S S A B e W SRR, B B — AN R — MRS g . CPUE R S
AR S 2 i B v R R T 3K

M CPUIEAEALEE — AN TR W E SR B (BAT AR R RS R » RET Rh—4
PR LB E R BRI K . WIERCPURRYES B 45X J5 R v Wil IS A2 7, T 25 A BAR O
R R s SRR, LS, R R W IR SRR, XA ETRE .
EEERI TR RGN Z Joh W RS, WA TR ETIRER T RGN R T B R G .

STC12C5201AD & 51 8 Fr AL At 7 8/ il SR U, B 41145 M2 4M b BT0(INTO).
I SR0 R IT . AR T L(INTL). B 281 7. B 17 (UART) HH i A/D#EHarh i . % AR I
(LVD)H Wi PCATHWT. Frd I W a4t de gk . B 7w DR OC &8 A W SR VFAZ(EA/
1E.7) SAH N H BT 1R 50 14067 K B i B A R A i R, B mT DA 47 A0 82 1 7 58 VR Sk A CPU
M) S S 4 H T AR 5 A AR BB AT LR Rk S s 1 D R I EOC HRWRIRES s
Wr A e 2 ) 35 T A B . L S i Wi SR vl AT WHRAR Se g v b, ez, ARG
2 R Wi SRAS T LA T W A e 9 2 [RIAR e 2 R FR BT o 24 PR A AR TR A St 20 4w i [ g 7 A B
B B W Rk E RGNS TR K. STC12C5201AD £ 41 5 F7 B 4% o B 25 160 V4
FEFE6-1HT7R:
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*6-1  FWIEMIKT
WP SRR 172722271 IR JRU PO PR RS U
B g FR T I (4B R S 2 e LS Zh0 | 105G | 5 | e 5203 | mRIiE SRR | R Ik fo e 4%
7Bk &R (IPHLIP) (%) | 1| 222 | (GRersn) &AL il o7
INTO 1000351 | 0 (highest)| PXOH,PX0 | 0,0 |0,1|1,0| 1,1 TEO EXO0/EA
(AMEB R BT 0)
Timer 0 |000BH 1 PTOH,PTO | 0,0 |0,1]1,0] 11 TFO ETO/EA
INT1
I 0013H 2 PXIELPXI | 0,0 |0,1[1,0] 1,1 IE1 EXI1/EA
(SR T D)
Timerl | 001BH 3 PTIL,PTI | 0,0 |0.1] 10| 1.1 TF1 ETI/EA
UART | 0023H 4 PSH.PS | 0,0 |0,1]|1L,0| 1,1 RI+TI
ADC _ |002BH 5 PADCHLPADC| 0,0 |0,1]| 1,0| 1,1 | ADC FLAG | EADC/EA
VD | 0033H 6 PLVDHPLVD| 0,0 |0.1]| 10| 1,1 LVDF | ELVD/EA
CF+CCFO0 + |(ECF+ECCFO0
PCA  |003BH|  7dlowest)|ppcampecal 0,0 [o,1] 10| 1,1 AR s

i I e BTG N RS IR D) BE A A7 A IPH AP (KIAH NI, DR e o U4, R R
HIP, AW Bst RAP, S51E58051 F A HL L h Wi/ 2 58 e e

IR HCIE S fe, hr & St 2 ks, filin.

void
void
void
void
void
void
void
void

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

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

STC12C5201AD 51 5. 7 WL Fh KT 5 8t 45 /4 7 = o K 6-1 BT

H T TC VT T Sa gt
il 25 A7 2 3 ) 2 A7 B b i
B g 1 "
B8 IR IPHAE L SR
TCON.0/IT0=0 PXOH, PX0 (
—_ EXO0 EA g__uo,o 0,1’| o
INTO —o— L M o8 s IEEN
TCON.0/ITO=1 | o emo | o, high
ET0 | S—r—M o
TFO )I—O/—</|c o\g H Lo 11
| PXIH, PX1
TCON.2/IT1=0 | > EX1 ’8_% 0’1’| o
INT1 —o 1E1 —0/—d|c oS - 1,1
TCON.2/TI=1
I PTIHPTI| 00
ET1 W oy |,
TF1 p—o- — Mo o S - 1,1
I PSH,PS | oo .
E o—— P o1 Hh i
HI11/51 TRII:):D—y—o/S_c/:c " LN 2 i)
EADC PADCH,(};/E% o1 Zﬁ\ﬁ
ADC FLAG H——o R = N
ELVD ! B e AN N
LVDF p—o- o oS - 1,1
CF : PPCAH, PPCA
g L e
ECCFO—L ) > ° o3 L1
CCF1
ECCFI '
|
|
|
EA|
v
k(}lobal Enable low
EA

E6-1 STCI12C5201AD A& FIH Il R 45

R IE E SRR T AR A
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A1 T T O(INTO) R AR 5 7 7 L (INT 1) BE PTG P, B R BRI AR o 8 SR A AR o
W A B A7 2 6 T ZF A7 2 TCONHF I TEO/TCON. 1 FITE1/TCON.3 . 24415 v W AR 55 F2 7 405 1) S92
Ja, TG KA EAIIEOFIEL 2 H 350, TCONZHAE %8 T ITTO/TCON.OFIITI/TCON.2 3
TE T AN T ORI LA P i 7 = 2 R R A 7 5. Wi iRITx = 0(x = 0,1), A RGAE
INTx(x = 0,1) IR BE B~ J5 vl = A AN A . Wi SR ITx = 1(x = 0,1), A RFEIEINTx( x=
0, 1) IR R B U Ja m] 2= A2 AR b o A0 e T O(INTT0) FH AR 05 H 0BT 1 (TNTT 1) 7T LA P T 2
MU B AR Qe i

SE I 25O 1A A i SR AR EAL R TFOMTF . 2458 I 8 25 A7 28 THx/TLx(x = 0,1)% tH i, ¥
HARENTFx(x = 0,) =W EAL, ER 2R . MWL ST IZE R 2 e, el g
(I3 bR EALTEx(x = 0,1) 2 B 115 4 .

2 AT L A B SR AR B AL RIAN A 47 1 156 A i SR AR B AL TR AT AT — N B 1
i, HBAT O S A

A/DEH T FHADC _FLAG/ADC_CONTR. 435 KP4 () %47 78 Rl AR 15 R

ARJEREI (LVD) o W2 HLVDE/PCON. 515 3K P2 4E 1 o %0t 75 F AR A5 1

B R AT A RS IR R 62T R

#®6-2 Wbk

hBTYR fil AT A

INTO —_ 1. 3 — - S
(S 70) (ITO/TCON.O = 1): Ff%#s  (ITO/TCON.O = 0): ik F2°F

Timer 0 E N 2R0% Y

INT1 1y e o o
BRI ) (ITI/TCON.2 =1): Ff&#  (IT1/TCON.2 = 0): fik Hi°F

Timerl SERS 28 Lk

UART RI% B A7 5E K

ADC A/DFEIRSE R,

LVD FELYR R T B 2UI T LVDAS I H
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6.2 PF 7S

Jore 11 p fr bk 555 S
i Eiiipa it | \ise Lsg | Ehifa
IE Interrupt Enable | A8H | EA |ELvD|EADC| Es | ETI | EX1 | ETO | EX0 [0000 0000B
P Imerrulljévli mority | BgH | PPCA|PLVD |PADC| PS | PTI | PX1 | PTO | PX0 |0000 0000B
IPH Imemﬁ’.t I;rlorlty B7H | PPCAH|PLVDH|PADCH | PSH |PTIH | PXIH | PTOH | PX0H | 0000 0000B
18
TCON Timer Control 88H | TF1 | TR1 | TFo | TRO | IE1 | IT1 | IEO | ITO |0000 0000B
SCON Serial Control 98H [SMO/FE| sM1 | sm2 | REN | TB8 | RBS | TI | RI |0000 0000B
AUXR | Auxiliary register | 8EH |rtoxi2rixizuartvoss| - | - | - | - | - [000x xxxxB
PCON Power Control 87H  [sMOD|sMODO|LVDF | POF | GF1 | GFo | PD | IDL 0011 0000B
CLK_Output Power
WAKE CLKO| down Wake-up control 8FH  [pcAwAKEUP |RXD_PIN IE | TI_PIN_IE | T0_PIN_IE [ LVD_WAKE L ticeko [toctko| 0000 0x00B
register
ADC_CONTR ADC Control BCH ADCiPOWER|SPEEDl|SPEED()|J\DC FLAGlADc}TARTlCH52|CH51 |CHSO 0000 0000B
ccon |F CACOI:grOI Regis=| pep | cr | er | - | - | - | - |ccri| ccro |00xx xx00B
CMOD  |PCA Mode Register| DO9H |cmL| - | - | - |cps2]|cpst|cpso| ECF [00xx 0000B
CCAPMO PCA MOdl?leO DAH | - |ECOMO|CAPPO[CAPNO|MATO | TOGO | PWMO | ECCFO |x000 0000B
Mode Register
ccapm | PCAModule 14 ppr 1 econ [capp|capnt | Matt | Toc1 | pwwt | Eccrt {x000 00008
Mode Register

ERHIH T 5STCI12C5201 AD R 5 H f HL WA SR I BT 35 A7 4%, HTZ — Xt #8702
AT N4
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1. P R IFFEEIE
STC12C5201AD FF1 . 5 HLCPUXY H Wit () HF s B B i, R — 4> A B dsiod 75 1 Fo v HH 18T
JE NS TR W iR AT AR IE (TENRRBR DI RE Z A7, B F 1y ASHD i, Hag X
/I
IE : Wl irdfids (WIAL3Hh)
SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO
IE A8H | name | EA | ELVD | EADC | ES | ET1 | EXI | ETO | EXO0

EA: CPU A F il o irdziilfir, EA=1, CPUJFiCF I, EA=0, CPUJEMATA i) W 5143 .
EAFIAE 2 A5 A W fo 14 T R 2 ) B35 A T 1 e 2 EA TR 1] HL 8 2 25 R s B
TR BT SRV I A

ELVD : &AM A W7 o vrfr. ELVD=1, FVHKHKN W, ELVD=0, & (FA% A - 7.
EADC : A/DE:Herbibr S0 7. EADC=1, fo¥FA/DEsHetii, EADC=0, 2% 1EA/DEE i,
ES : HB{T1RW iFAL. ES=1, FLVFHAT D19 ES=0, ZE1EERAT O,

ET1: SEN/ATEESTI G b o dr 6. ETI=1, RUTIH W ET1=0, Z&i-T1910kr.
EX1: MW TR W R vrfr. EX1=1, FSRVFAMESH W EX1=0, £51E4MT W71l
ETO : TOR%E H by o4, ETO=1, FMEFTOTKr; ET0=0%% 1ETO K.

EXO0: A rorh by 47, EX0=1, fRifrhr; EX0=0%% ik ik,

STCI2C5201AD & ¥ ¥ LR ALLLG , TEHIEO, A PERFE “17 8355 “0” IBF NI
7, SEE OB AR 1E 3 TR ) R T RO, A A A R W e 14 BT 23R B A CPUFF i R
Wr. SEHTIEMI P AT A7 VETE 423k s2L (SETB BIT; CLR BIT) , a1 #/ETe 452
(BPMOV 1E, #DATA, ANLIE, #DATA; ORLIE, #DATA; MOV IE, A%) .
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2. RERL S RIT I F F RS IPAIPH
fE4805 13 LA A AW e g, B m e e AR e g, nT LASEIL 2 h i E .
STC12C5201AD ZR 51y HLad Ik 18 BB 386 I ()4 2k Th fie 25 A7 4% (TPH) HF AR AL, B R e
Je BB B NN R R EIP, AW A WY, 51580515 K HLM
T W Sekeoy SO
— AN ELESAT BURAL e g h s gl s A Je g b Bl i T, (EAS B B 573 — MR Ja 2 Bk i
i, —EHATRISE R, BFR B ARETI, i [0 F TG BT — 2384 A4 B B b
WrHIE o DA TR AT U= g0 oA T T 25 SE AR«
L ARAR S 20 W mT gl s AR e g R W i b, R ZANRE S
2 ATAT— Rl iy ORNE R m PR RS , —HARRR, A& E R 9 W R
STC12C5201AD F 41 5 Fy HLE v A & 56 24 ) 27 A7 48 B s X an
IPH: R SE g4z i) 35 7 4 m AN AT Az FHk)
SFR name | Address | bit B7 B6 B5 B4 B3 B2 B1 BO
IPH B7H | name |PPCAH |PLVDH | PADCH | PSH |PT1H|PX1H |PTOH | PXOH

IP: W e sl FFAF a ik (AT AzF-4k)
SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO
1P B8H name | PPCA | PLVD | PADC | PS | PT1 | PX1 | PTO | PXO

PPCAH, PPCA: PCA 1 it 5c 4% il L
4 PPCAH=0 H.PPCA=0I5}, PCA i A Af A 5 4%+ W (856 2%0)
2 PPCAH=0 HPPCA=11}, PCA W AEARA g W (P54 1)
X PPCAH=1 HLPPCA=0K}, PCAH W AN mitJe g b b7 (/e 442)
M PPCAH=1 HPPCA=1I}, PCAH W M m it de 2% h i (T 254%3)
PLVDH, PLVD: 8 A I Hh BB 8 S g% il s .
4 PLVDH=0 HPLVD=0fF, & HAM W A s AL Se g i (46 250)
PLVDH=0 HPLVD=1, AAAIN - W ARARAL 2 g i (PL5e 2 1)
PLVDH=1HPLVD=08, (iAo W g% i e S 4% 7 (F e 4 2)
PLVDH=1 HPLVD=1H}, &AM W A fx im0 S g b (i 2e 243)
PADCH, PADC: A/D¥#%#rf Wit e e % Hil 47 .
4 PADCH=0 HPADC=01, A/D#%#i Wi Ay i AR 26 2 H B (.55 420)
PADCH=0 HPADC=1#}, A/D¥Afd BBk sed b (fhogil)
PADCH=1 HPADC=0, A/D# b Wi At e g b ik (2 26 442)
PADCH=1 HPADC=11}, A/D¥ Wiy st Je g b (P26 443)
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PSH, PS: [ 1R WA S g 45 il 47
PSH=0 HLPS=01, Ht 119 B A s AR S 2 W (B 56 240)
PSH=0HLPS=1#}, H 1R WA EAR S T (e 22 1)
PSH=1HPS=0fF, = [ W AE S e g b (PR 5k 22)
MPSH=1 HPS=11}, H 1A s ge b (Lot 4e3)

PTIH, PT1: SEN 2% 1AL Je Az .
MPTIH=0 HPTI=0/F, &M &% 19 Wi g de IG5 2 b iy (1856 2%0)
MPTIH=0 HPTI1=1/}, & &1 A EARAR Se g i (P sk e 1)
MPTIH=1 HPTI=0}, 52 &% 1 W ok m e o g i iy (f 5k 22)
MPTIH=1HPTI=18}, 5@ %1 A s s s g W (B 56 243)

PX1H, PX1: AR W10 S iz il
HPX1H=0 HPX1=00F, MR T A RARAL Se g B (H1 5 £80)
HPXTH=0 HPX1=11f, #MEBrh W ARG Se g b (52 1)
PX1H=1 HPX1=0F, ~hRrb i1 % i e g i (o2 2)
MPX1H=1 HPX1=11}, AR WT1o i e g i (5 443)

PTOH, PTO: & I #30 H r A8 56 242 il 457
PTOH=0 HPTO=0}, 5 &0 H Wr g e fIL A S 2 iy (£ 5 20)
HPTOH=0 HPTO=11}, 7&K 250 Wi BRIt e b (DL e l)
HPTOH=1HPTO=01, &M 250 Wi mEm it se g i (P /e g2)
M4PTOH=1 HPTO=1iF, 5 20 W Ay e i 10 5l 2 rp 7 (1256 23)

PXOH, PX0: 4N W00t Je iz il
2 PXOH=0 H.PXO0=0MF, #hkrH W0 %A e 2 o 7 (f 5 440)
HPXOH=0 HPXO0=11f, #MiBrH WO AR e g b (5 gk 1)
HPXOH=1HPXO0=01f, MR W0 AR m i s g b (5 42)
LPXOH=1HPXO0=11f, MR WT0 A m e g b (PR 443)
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3. EFTEE/ i HEE T HIF F28TCON
TCONNER 28/THEARTO. TIRIEH|ZAr sy, FIRHBUETO. T H AR s A1 2h s 3R

FRTRSSE, TCONE R :

TCON : EN 88/ Eas b st 57 (A hr5-4k)

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

TCON 88H | name | TF1 | TR1 | TFO | TRO | IE1 | IT1 | IEO | ITO

TF1: Tl A Wbrd. TI#RE TGS, WVHETF G5 2= A8 i i B
“1” TF1, [ACPUsRPWr, — BEARFRICPUNIR Wi, A HE “0” (WaH
EHHRAE “07 ) .

TR1: ER #8147 R .

TFO: TO%: H b ibr . TORE U VFiH Bl s, MWMEFF MG, Sr=Awm me, mEsE
“1” TFO, [ACPUIERPFWr, — BEARECPUMNIRZFWIn, A HBELRE0 (4] A if)
BAEO)

TRO: EN 2208471 47 .

IE1: 4PEPrRBr1iEsRIE (INT1/P3.3) Fr. IEI=1, AMBF W mCPUIE KW, 4CPUNRN %
FRITE ARG 07 TE1.

IT1: AMERA WL R 2R A 67 . IT1=0, INTL1/P3.35| I (A o P A3 5 A ok 2 40 350 Hh b
1. IT1=1, AMEBAW1R R IR % 77 .

IEO: AP roigsRiE (INTO/P3.2) tridi. IEO=14MEErRI0A CPUE K R I, 4CPUNH N Ak
ERA TS, EERE €07 TE0 Atk 5D .

ITO: AP W0 Wi R Ak FR A7 . 1T0=0, INTO/P3.25| JHI b FAR B8 ~F 0] fish 2 A1 56 20 870 .
ITO=1, ZM#ErRWr0A T B il & 7 20,

4. BITOEHIZF F2-SCON
SCON N HAT 45| 27 4785, SCONME AU -
SCON : AT LIl 278 (A7 F-4b)
SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO
SCON 98H | name | SMO/FE | SM1 | SM2 | REN | TB8 | RB8 | TI | RI
RI:  HATOHEWCRWIbRE . 25 AT D LRyl BB R0 A, Tl e s 380 28 8 67 i it
B #HUTLL 20 3TAEHASM2=08, AR BB (bA F h al e B 1 4T H DA
77 2877 A3 TAE HsM2=18F, TS B0 5 oM BARRB8 A 15, [l i E AR EI5
IEAT b a1 RTN12E7 #3147 H 1IE [AICPUHR i Hh it (B ie b br) , RT 48 i P £ o
W R 25 A2 P 2
T HATOVRERWRRE. BT 01U R0RER, &M RIEESM AR, mErFEL #0
i, Ry 3 KL, EREE LA AAR B 1. TI=138R8 47 L 1IELE[RICPU
HHA FR T (IR T) o EAVERIZ, CPUM N K% g R, B AT o W iR 55 FE
B HAKGTIE S, TILZH R B RS AR 7 a2 .
SCONZF A7 2% () HARAL 5 R Wi TE 5%, EATENA.
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5. RKIERNMFEHEXHFRS: BIRITEH S FEEPCON
PCON A HLJE % il 27 /7 2%, PCONAME 4 -
PCON : HL R 25 77 4
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 IMFR EAT, (5] IH RAR TAG I o e i sk bm 7
FEIESE TAEAZS N TARRAS I, a5 938 TAE R Vee ik TR BRI T TS B, %467
FhE L, SARERN AW RS . BIAE A EB LA B Ve ol T A I T THE H,
JER, ANEHERA RVHRERI W, 28883 N1, 2 B R AEE, E0jE,
PR AR H R Ve e R SR TR R AN T T L, 124 N HBh % B N 1.
FERENFEH TARIRASHT, 0 SR A I o B A AU VF o] = A v e, DUJAE R N J B A 2
Jei s AR AG I AN AR LR Th#E . W SR Fo V4 m P AR AR A I A BT, DU
P A0S, ARSI S R S T A, 7E P AR HUE Ve ol TR A I 11 He
Jeis PEAEARJEAGIN AR W, FREEMCU M Fit R 2 e i
L YR 2 1] 27 A7 28 PCONH 1 At AL S AR AR I W e ¢, FEEAMEAT 41
TE T O VR AL AR IEA, G AS I A BT AH B2 1) 98 -7 /& ELVD/IE.6
IE: Wil eiFarfrgs (ATA2F-4b)
SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO
IE A8H | name | EA | ELVD | EADC | ES | ET1 | EXI | ETO | EX0
EA : CPU AT T R iFd= i, EA=1, CPUJFFUFI, EA=0, CPUBERATA I W i
EAFIAE 2 150 W 50V FE R g ) RIS A T 1 e 2 EA R 1] FL 8 2 25 R s E
L HR BT o VR A 48 i
ELVD : {KJEMM R oAz, ELVD=1, FVHRIERNFE, ELVD=0, £ 1EREAST A3
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6. A/DEE#EITHIF FEADC_CONTR
ADC_CONTRNA/D¥ 445 77 4745, ADC_CONTRA& A 1R
ADC_CONTR : A/D¥ iz i 27 17 4%

SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl B0
ADC7CONTR BCH name ADC POWER | SPEED1 [SPEEDO| ADC FLAG [ADC START|CHS2| CHS1 | CHSO
ADC POWER : ADCHIJE# L. *4ADC_POWER=0I, 5[MJADCHLE;

ADC_PWOER=1/}, FTHFADCHIJH.
ADC _FLAG: ADCHE:#&Edibr s, v A TiERA/DFEH K. 2A/DI 0 5E 5,
ADC_FLAG=1,ZEHKMHIE0. A& & A/D 58 G B iZ AL il r= 4
Wr, ifSE H A% EALA/DE R RS R, UA/DERER)E,
ADC FLAG=1, —&ZHIFEO,
ADC_START: ADCHF:H#eja sz, wE RN “17 W, %, iR )5 N0,
A/DF AR 2 A7 25 ADC_CONTRH FHAhA S i e, 7ESEAEN4H.
TEF T UV FAFARIEH, A/DEH 2SI BT R VP2 EADC/IE.S
IE: i eiFarfias (WA25-4k)
SFR name | Address bit B7 B6 BS5 B4 B3 B2 Bl BO
IE A8H | name | EA | ELVD | EADC | ES | ET1 | EX1 | ETO | EX0
EA : CPUKIM W fu¥FE kA, EA=1, CPUMJHH W, EA=0, CPUJFMFTA 1 i eids .
EAPIAE A2 058 A W so v 2 R 23l B35 I 1 S A2 EA RS ] FL 8 =2 25 R R E
L T T i AL

EADC: A/D#:¥rhir favrfr, EADC=1, RUFA/DEHFK, EADC=0, Z&|1-A/DiHrblkr.
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6.3 BT R

STCI12C5201AD R 5 5 (LT BT AT () o i LA A AR AL S 2, 368 T3 2 o i i SR AT
gy e g P W B AR S b iy, TSP W IR S R R . — AN IEFESAT BRI S
b WrRep LS P W R I, (EANRER S — MR Se P W i, — EHATRIAR, &
FIR AR RETL, R\ EFE 5 AT — 2452 A BEMI ROHT IO P T B . DL E BT a3 40 0y
I T R S AR -

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

2AET— R i ONVE R R ZOLRAR) , — BAFBIARL, AN R E 80 174 v 7 P o .

24 [l Wi B LA R — e S 2 ) i 2RI, W — N ORI R AR 55, Bk T A AR (1 &R IR
Fro AL FAERMELHEN, RN AT —MHII eSS, STCI2C5201AD R 51 H 7
HL T e B P T -

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

Nk wLbdb=o

IR CTE E te, ThTE R E S ks, filimn.

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

void Timerl Rountine(void) interrupt3;
void UART Rountine(void) interrupt4;
void  ADC Routine(void) interrupt 5;
void LVD_Routine(void) interrupt 6;
void PCA_Routine(void) interrupt 7;
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6.4 HRlETAbIE

el A T HARCPUMR R, EFREFFE g R T, B2 TR BT T A
T IER AT IR A A AT S B
PCE A IR AR :
IR
BH 1= [7) 25 ) At H 5
4 HH I 1 o 2 R B FR Y T R PC
- BATHIRE G R TR SRR
#%W%ﬁfﬁwmmﬁ@¢ﬁmfm e e, TSREARETI (FRWrIR R F5 24508, #PCHE
MARHFHELE], FRRE ER IR Wi B, 2 5 IR P IR Ak 4k a4 AT
é%#ﬁﬁ%ﬁﬁ,wﬁﬁﬁﬁﬁﬁﬁ%m¢Mﬁﬁ%ﬁ¢ﬁﬁi,%ﬁﬁ¢%ﬁmﬁ&
() AR BT AR 25 R R g bk o 25 TR IR 5 AR P N bl CRI AR I &) e

> oo W

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

%“%iﬂﬁ$%”ﬁ,%@¢%%ﬁ£ﬁ%ﬁ@#ﬁ% HE. W W EA IR T
FEFP A il a5 WIOT AR H0 70, Fi DLERE R IO 5 1 2k 45 2 00 VB A6 1 &, B v iy g & IX (LIMP
MAIN) .

EE:RBEAIRETHR AU RETIHE S

RETHE 4 BRI RSP HIPCIR [1] 31 J5 3k v I (3 75, (BERETHS V& A T % K 0 2 SR 765 ik
REEIIhEE, RWrEH KRGS YR BIERE T, )5 RS IR 9 AR 2 1 o W ROk A b
Wi N

27 F P A W AR 45 2 7 i AT T ONARERAE, WIFERETIHE A 3047 A N 28 AT AH B HH A 48
1, BILEA R 52 P PUSHEE 4 5 POPHE A L U A8 . 75 AN BE 1E AR [0] Wy 5
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6.5 SMERHIRR

A3 T O(INTO) R AN T LINTO )i & A PR it & 7 5, R e fid & 5 ORI f P ik &
J7 .

TCONEF A7 2% H1 FIITO/TCON.OFIIT1/TCON. 2R 5E 1 A5 Fh T O 1 A2 1 P fd A2 3 /2 1K HR
P4 . HIEITx = 0(x = 0,1), 4 RGAEINTx (x = 0, 1) BRI E T B 5 T 72 2 S i
WRITx = 1(x = 0,1), A RGAEINTx(x= 0,1)FIFRIME FF 5 A AT = A AR . A0 i
O(INTO)FH A8 1 07 L(INT 13t 7] DA -5 B AT A A i

H T RGBT R0 SN R W 51 BRAE LR, BT DA T BRI R, N5 5 P 2 /b
PERF2N RGN Bl o GRS R WO AT BV, BER DA ZUTEAH R I 5| B4 RF i fi P 2 1A
RGN B, T HAR PR S E DD RGN B, A RERRRZ T BRI CPUR I E . [FIRE,
YR AR R W R AR T AT il A, U SRO Z0UTE A B ) 5] I 4E R BT 2 /b2 RGRT B, X
A BERARCPURE B A I B Z AR B A5 5 o
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6.6 HETNIXIZRF
6.6.1 SMNERFEFOINTO)AYNIK IEF

1. 321 SR IMNEB A BTORY TS P A R I

CiZF:

/* */

/* --- STC MCU International Limited */

N SR UNE YL oIS o 27— )

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

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

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

/* --- Web: www.STCMCU.com */
I AR EAERE T A B SCFE R G AR, e - */
[ VG LERE T A L FE R B A T STCIT kL R FR)T - */

/* */

#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; /lopen global interrupt switch
while (1);
}
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SCRIZRF -

/* */
/¥ --- STC MCU International Limited */
T VRN VOB W I NEs I N 1] )/ 3 — *
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com --*/
M AR EAERE A A SO R 5 AR, e */
P VEFERE A B A AL T STCH) Bk R R - */

/* */

s

;interrupt vector table

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

s

;External interruptQ service routine

EXINTO:
RETI

END

;INTO, interrupt O (location at 0003H)

;initial SP

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

;open global interrupt switch
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2. BEF2—RIMNAR R BTORY TS B Fh T P A 4 R AR K

Cig
/* */

/* --- STC MCU International Limited */

/% - WRSTC 1T 51 5 HLAN S AT OCT B ) M i 4t LR K -/

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

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

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

/* --- Web: www.STCMCU.com */
L B2 o e ol Joi L e & T0 R 1 —— *
EF e Il e Rb T I G Nl O3 2 e — */

/* */

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

//External interrupt0 service routine

void exintO( ) interrupt 0 //INTO, interrupt 0 (location at 0003H)
{
b
void main()
{
ITO=1; //set INTO interrupt type (1:Falling 0:Low level)
EX0=1; //enable INTO interrupt
EA=1; /lopen global interrupt switch
while (1)
{
INTO=1; //ready read INTO port
while ('INTO); /Icheck INTO
_nop_();
_nop_();
PCON = 0x02; //IMCU power down
_nop_();
_nop_();
Pl++;
b
b
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LRIz
/* */
/* --- STC MCU International Limited */
¥ - HIRSTC 1T F 51 R HLAMES W OC T s e i gt AR S %/
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com --*/
/SRR P A S E S P S 2R, e ees *
M VEFERE Y B E AR T STCHI BB R - */
/* */
;interrupt vector table

ORG 0000H

LIMP MAIN

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

LIMP  EXINTO

ORG 0100H
MAIN:

MOV  SP, #TFH ;initial SP

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

SETB  EXO0 ;enable INTO interrupt

SETB EA ;open global interrupt switch
LOOP:

SETB  INTO ;ready read INTO port

INB INTO, $ ;check INTO

NOP

NOP

MOV PCON, #02H ;MCU power down

NOP

NOP

CPL P1.0

SIMP  LOOP

;External interrupt0 service routine

EXINTO:
RETI

END
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6.6.2 SMERRERIANTDAYMIKIEF
1. 21— B RINER AR BT 1 B TR B S5 o b
CigR

/* *)
/* --- STC MCU International Limited */
O VOB UE VL BTN Tl ST 2 p— %
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/% --- Tel: 86-755-82948412 */
/% --- Web: www.STCMCU.com */
L &2 el e 3oC e @ T0 R 1 N —— *
P TEFERR PP Al OC B T I ] T STCRI BB AR T —memmmmmmv */
* ¥
#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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CHRIZRF -

/* */

/* --- STC MCU International Limited */

[ RS OB Y W ¥ L OV TR/ a1 31 o 7 140 p—— */

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

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

/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
L 2 Y Y e o T R M —— *
e e T T e R U G R Ol g — *

/* */

s

;interrupt vector table

ORG 0000H
LIMP MAIN
ORG 0013H ;INT1, interrupt 2 (location at 0013H)

LIMP  EXINTI1

ORG 0100H
MAIN:
MOV  SP, #TFH ;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  §

s

;External interruptl service routine

EXINT1:
RETI

END
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2. BEFF2—RIMNAR AR BT 1 A TSRS A T T PR A R FE AR K

CigRF:

/* */

/* --- STC MCU International Limited */

/% - JHZNSTC 1T R WL W LT B M i AR 2 oo/
/* --- Mobile: (86)13922805190 */

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

/¥ --- Tel: 86-755-82948412 */

/* --- Web: www.STCMCU.com */
L e 2 s Ry e @ I oy ) S —— *
JEF T e 1Yl g 001 e T — *

/* */

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

//External interruptO service routine

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

/* */

/* --- STC MCU International Limited */

J* - WHZRSTC 1T ZR T HUAMAR H 1(CT Fae ) o i ot A 5 -/
/* --- Mobile: (86)13922805190 */

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

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

/* --- Web: www.STCMCU.com */
L 2 Y Y T e o T R M ——— */
1 AR o RS R A P T STCHY YR B AR <weneermes */

/* */

s

;interrupt vector table

ORG 0000H
LIMP MAIN
ORG 0013H ;INT1, interrupt 2 (location at 0013H)

LIMP  EXINTI1

ORG 0100H
MAIN:

MOV  SP#7FH ;initial SP

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

SETB  EXI1 ;enable INT1 interrupt

SETB EA ;open global interrupt switch
LOOP:

SETB  INTI1 ;ready read INT1 port

INB INTLS ;check INT1

NOP

NOP

MOV  PCON,#02H ;MCU power down

NOP

NOP

CPL P1.0

SIMP  LOOP

s

;External interruptl service routine

EXINT1:
RETI

END
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6.6.3 ERSEROFET (NFEGPET, WA TMEE R EE) X2 F

1. CiEFF:

/* */

/* --- STC MCU International Limited */

/% - JHIRSTC 1T FRAE R HLE 20 P (T BRI, FURE B R LA F S Cnge i —-*/

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

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

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

/* --- Web: www.STCMCU.com */
/U AR e b A BRAE SO T 5 FZ R */
/% VEAERE P B E AR T STCR Bk A AR */

/* */

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

sfr WAKE CLKO = 0x8f;

//External interruptQ service routine

void tOint( ) interrupt 1 /ITO interrupt, interrupt 1 (location at 000BH)
{
}
void main()
{
WAKE CLKO = 0x10; //enable TO falling edge wakeup MCU from power-down mode
ETO=1; //enable TO interrupt
EA=1; //open global interrupt switch
while (1)
{
TO=1; //ready read TO port
while (1T0); //check TO
_nop_();
_nop_();
PCON = 0x02; //IMCU power down
_nop_();
_nop_();
Pl++;
}
}
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2. JCémtzFr:

/* */

/* --- STC MCU International Limited */

/% - FHZRSTC 1T R A HLE I 250 P (T BRI, PR B LA S Cne i —-+/

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

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

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

/* --- Web: www.STCMCU.com */
/% U SCEAERR e h AS B SO 5 -Z AR */
/% VEAERE P B F AR T ST SR AR I */

/* */

WAKE_CLKO EQU 8FH

s

;interrupt vector table

ORG 0000H
LIMP  MAIN
ORG 000BH ;TO interrupt, interrupt 1 (location at 000BH)

LIMP  TOINT

ORG 0100H
MAIN:

MOV  SP#7FH ;initial SP

MOV  WAKE CLKO, #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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6.6.4 ERSER1ET (NFEGPET, WA TMEE R EE) X2 F

1. CiEF:

/* */

/* --- STC MCU International Limited */

/% - JHIRSTC 1T FRAE R HLEN 25 1P I CT BRI, PURE B R LA S Cnge i —-*/

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

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

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

/* --- Web: www.STCMCU.com */
/U AR e b A BRAE SO T 5 FZ R */
/% VEAERE P B B AR T STC) SR AR */

/* */

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

sfr WAKE CLKO = 0x8f;

//External interruptQ service routine

void tlint() interrupt 3 /IT1 interrupt, interrupt 3 (location at 001BH)
{
}
void main()
{
WAKE CLKO = 0x20; //enable T1 falling edge wakeup MCU from power-down mode
ET1 =1, //enable T1 interrupt
EA=1; //open global interrupt switch
while (1)
{
T1=1; //ready read T1 port
while (1T1); //check T1
_nop_();
_nop_();
PCON = 0x02; //IMCU power down
_nop_();
_nop_();
Pl++;
}
}
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2. JCémtzFr:

/* */

/* --- STC MCU International Limited */

/% - FHZRSTC 1T FRA T HLE I 25 1P CT BRI, PR B B S Cne i —-+/

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

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

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

/* --- Web: www.STCMCU.com */
/% U SCEAERR e h AS B SO 5 -Z AR */
/% VEAERE P B F AR T ST 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  TIINT

ORG 0100H
MAIN:

MOV  SP, #1FH ;initial SP

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

SETB  ETI ;enable T1 interrupt

SETB EA ;open global interrupt switch
LOOP:

SETB Tl ;ready read T1 port

JNB TI, $ ;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 NfEGHHT, BT TMefEEiEE =) BN iERF

1. CiEFF:

/* */
/* --- STC MCU International Limited */
/% - HIRSTC 1T RAIH LA AT CIRD BTN BRI, nE 5 3 LN s s U i -/
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
/% U GECEAERR P b A BRSO T 5 FZ AR */
/% VEAERE P B E AR T STC SRR AR I */

/* */

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

typedef unsigned char BYTE;
typedef unsigned int WORD;

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

void uvart_isr() interrupt 4 using 1

{
if (RI)
{
RI=0;
H
H
void main()
{
WAKE_CLKO = 0x40; //lenable RXD falling edge wakeup MCU from power-down mode
ES=1;
EA=1;
while (1)
{
RXD =1; //ready read RXD port
while ('RXD); //check RXD
_nop_();
_nop_();
PCON = 0x02; //IMCU power down
_nop_();
_nop_();
P2++;
b
H
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2. CémtzFr:

/* */
/* --- STC MCU International Limited */
/* — JH/RSTC 1T R HLAAT IRxDH W (R BEUT), PG 5 B WL s B A e il -/
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
P AR BAERR e ol BRAE SCF T S AR Y, */
/% ABAERE P TR BB PR A A 7 STCRYBERE R */

/* */

;/*Declare SFR associated with the RxD */
WAKE CLKO EQU SFH

ORG 0000H
LIMP MAIN
ORG 0023H
UART ISR:
JBC RI, EXIT ;clear RI flag
EXIT:
RETI
ORG 0100H
MAIN:
MOV  WAKE CLKO, #40H ;enable RXD falling edge wakeup MCU
;from power-down mode
SETB ES
SETB EA
LOOP:
SETB  RXD ;ready read RXD port
INB RXD, $ ;check RXD
NOP
NOP
MOV PCON, #02H ;MCU power down
NOP
NOP
CPL P1.0
SIMP  LOOP
END
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6.6.6 PCAt=ERAMT (A7 A FMeEZ3m R #250) gUNiK 2+

1. CiEFF:

/¥ */
/* --- STC MCU International Limited */
/* - /RSTC 1T Z 15 7 HLPCARE S T, PR B (L s FEASE QM i - */

/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/¥ --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
/% I SCEAERR A B SO 5 -NZAR T */
/% VEAERE P B F R AR T ST SR AR I */

/* */

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

typedef unsigned char BYTE;
typedef unsigned int WORD;

/*Declare SFR associated with the PCA */

sfr WAKE CLKO = 0x8F;

sfr CCON = 0xDg; //PCA control register

sbit CCFO = CCON"0; //PCA module-0 interrupt flag

sbit CCF1 = CCON"I; //PCA module-1 interrupt flag

sbit CR = CCON"6; //PCA timer run control bit

sbit CF = CCON"T7; //PCA timer overflow flag

sfr CMOD = 0xD9; //PCA mode register

sfr CL = OxE9; //PCA base timer LOW

sfr CH = OxF9; //PCA base timer HIGH

sfr CCAPMO= 0xDA; //PCA module-0 mode register

sfr CCAPOL = OxEA; //PCA module-0 capture register LOW
sfr CCAPOH= O0xFA; //PCA module-0 capture register HIGH
sfr CCAPMI1= 0xDB; //PCA module-1 mode register

sfr CCAPIL = O0OxEB; //PCA module-1 capture register LOW
sfr CCAPIH= O0xFB; //PCA module-1 capture register HIGH
sfr CCAPM2= 0xDC; //PCA module-2 mode register

sfr CCAP2L = 0xEC; //PCA module-2 capture register LOW
sfr CCAP2H= O0xFC; //PCA module-2 capture register HIGH
sfr CCAPM3= 0xDD; //PCA module-3 mode register

sfr CCAP3L = OxED; //PCA module-3 capture register LOW
sfr CCAP3H = O0xFD; //PCA module-3 capture register HIGH
sfr PCAPWMO = O0xF2;

sfr PCAPWM1 = O0xF3;

sfr PCAPWM2 = O0xF4;

sfr PCAPWM3 = O0xF5;
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sbit PCA_LED = PI"0; //PCA test LED
sbit CCPO = P37
void PCA_isr() interrupt 7 using 1
{
CCF0 = 0; //Clear interrupt flag
PCA_LED =!PCA_LED; /Itoggle the test pin while CCPO(P3.7) have a falling edge
H
void main()
{
CCON = 0; //nitial PCA control register
//PCA timer stop running
/IClear CF flag
/IClear all module interrupt flag
CL=0; //Reset PCA base timer
CH =0;
CMOD = 0x00; //Set PCA timer clock source as Fosc/12
//Disable PCA timer overflow interrupt
CCAPMO = 0x11; //PCA module-0 capture by a negative tigger on CCPO(P3.7)
/land enable PCA interrupt
/1 CCAPMO = 0x21; //PCA module-0 capture by a rising edge on CCPO(P3.7) and
/lenable PCA interrupt
/1 CCAPMO = 0x31; //PCA module-0 capture by a transition (falling/rising edge)
/lon CCPO(P3.7) and enable PCA interrupt
WAKE CLKO = 0x80; /lenable PCA falling/raising edge wakeup MCU
//from power-down mode
CR=1; //PCA timer start run
EA=1;
while (1)
{
CCPO = 1; /lready read CCPO port
while (!CCP0); /Icheck CCPO
_nop_();
_nop_();
PCON = 0x02; //IMCU power down
_nop_();
_nop_();
P2++;
H
H
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2. SLRIERF:

/* */
/* --- STC MCU International Limited */
* - RSTC 1T FF L HUPCATE B, P44 50 HL M HE BRI oo *
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
/% I SEEAERR P b A B SO T 5 -Z AR */
/% VEAERE P B F AR T STC SR AR I */

/* */

;/¥*Declare SFR associated with the PCA */
WAKE CLKO EQU 8FH

CCON EQU 0D8H ;PCA control register
CCFO0  BIT CCON.O ;PCA module-0 interrupt flag
CCF1  BIT CCON.1 ;PCA module-1 interrupt flag
CR BIT CCON.6 ;PCA timer run control bit
CF BIT CCON.7 ;PCA timer overflow flag
CMOD EQU 0D9H ;PCA mode register
CL EQU 0E9H ;PCA base timer LOW
CH EQU 0F9H ;PCA base timer HIGH
CCAPMO EQU ODAH ;PCA module-0 mode register
CCAPOL EQU OEAH ;PCA module-0 capture register LOW
CCAPOH EQU OFAH ;PCA module-0 capture register HIGH
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 0DCH ;PCA module-2 mode register
CCAP2L EQU OECH ;PCA module-2 capture register LOW
CCAP2H EQU OFCH ;PCA module-2 capture register HIGH
CCAPM3 EQU ODDH ;PCA module-3 mode register
CCAP3L EQU OEDH ;PCA module-3 capture register LOW
CCAP3H EQU OFDH ;PCA module-3 capture register HIGH
PCA LED BIT P1.0 ;PCA test LED
CCPO BIT P3.7

ORG 0000H

LIMP  MAIN
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ORG 003BH
PCA_ISR:
CLR CCFO0
CPL  PCA_LED
RETI
ORG 0100H
MAIN:
MOV  CCON, #0
CLR A
MOV  CL, A
MOV  CH, A
MOV  CMOD, #00H
MOV  CCAPMO,
; MOV  CCAPMO,
; MOV  CCAPMO,
MOV WAKE CLKO,
SETB CR
SETB EA
LOOP:
SETB  CCPO
JNB CCPO, §
NOP
NOP
MOV  PCON, #02H
NOP
NOP
CPL P1.0
SIMP LOOP
END

;Clear interrupt flag
stoggle 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

#11H ;PCA module-0 capture by a falling edge on CCP0O(P1.3)
;and enable PCA interrupt

#21H ;PCA module-0 capture by a rising edge on CCPO(P1.3)
;and enable PCA interrupt

#31H ;PCA module-0 capture by a transition (falling/rising edge)
;on CCPO(P1.3) and enable PCA interrupt

#30H ;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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== e o N 5'5 o
FTE ERTRE/ITHES

STC12C5201AD R A B HLE AN ERT 248, HA e 80 e 8 1M 164 e 28, 5%
8051 [ E RS B8 5E A, AT DLW BT, 970 e i 28 LSRR R R AR S8 i, e i g 0]
DAY PHANSAL 58 N 28 FH (5 4288 PCA/PWMAT LA T SEIR2AN 16457 58 INF 28 o

STC12C5201AD Z F1| B 1L P 31 152 B 0 P /N 166 8 B 2/ THEU 8 TORN T LR B A 1405 XA
SEW 7 R TAE e XA E I 85 /TS (TOFATL) ,  TERFIRTh g 75 47 25 TMOD HR 0 F — 4%
HIARI— C/THRIEFRTOTTL A I S5 S T RS . S IR 28 /MO8 A% O 3 — A v (B 0k
B B ES, HOARBUR N IR BT . RO T B RIEAS R W R TRk ok B R G
B, WPNERTE, M E 8%/ A B A 120 i S B B LA IS e 75 31— AN T EObk ot THEUE
Bt S E kR B LA 51 (TOAP3. 4, TIP3, 5), WIitHE0y =, Bsk— kol
i,

eI A/ T B TAETE e AU, FRIR T e 27 A7 28 AUXR A I TOx 12 R T 1x 129351 e 5 &
B/ 1200 2 RGN B /1 R4 1) S iETORT LT . 24 e I 38 /01 5088 TARAE T 3=t
I, AN kR AN 2 A

SENT 28/ TH B R0 AR TAER, R0 (13602 I 2% /115088 , Bl (16hL e I 3% /1H 5 i
), 2 S EBh RN, B3 (SO ENS 88 /11 508%) o EI 8%/ 115028 1 R 03
Ah, Hofh TAER RS e i 28 /i Bgs 0k [E], TIERERSH TERL, 21kt 4.

7.1 ERES/ T HERHER T TR

I AR ST 13922829991 WA A - 13922809991

frdtuhl e AT

st ik H ik MSB LSB SAiE
TCON | i sedxih) 25 474% [88H| TF1 | TR1 | TF0 | TRO | 1E1 | IT1 | 1EO | ITO [0000 0000B
TMOD | Ehf34p0 2575 [89H | GaTE | oT | M1 | Mo |Gate| oF | M1 | Mo |0000 0000B
TLO Timer Low 0 8AH 0000 0000B
TL1 Timer Low 1 8BH 0000 0000B
THO Timer High 0 8CH 0000 0000B
TH1 Timer High 1 8DH 0000 0000B
AUXR LA 8EH [Tox12| T1x12|UART Mox6| - | | | | 000x xxxxB
WAKE_CLKO H?J‘ %EP?FF}:IJI Hj ﬂ] T—ﬁ EE, uﬁ 8FH PCAWAK}—_UPlRX[)iP[Nill-_l’] IiPIN7[I€| TO_PI_IE |LVI)7WAK}—_| - |] ICLKO|TOCLKO 0000 XOOOB
L 25 A7 4%
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1. ERTEE/ R ITHFFETCON
TCONNER #5/TH 58 TO. TIRIIE K2 A7 7, FIRMBUFETO. T H AR W iR A1 2SR

RS, TCONMS R :
TCON : SEmF 88/ Hgs b Wikl Zifegs (A7 3H0k)

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

TCON 88H | name | TF1 | TRI | TFO | TRO | IEl | IT1 | IEO | ITO
TF1: SERSS/THEERTUGE AR S . TIRRVFHHELLE, MAMETF eI 4. 2 o A i

TRI1:

TFO:

TRO:

IE1:

IT1:

IEO:

ITO:

WE AR “1” TF1, WCPUERF W, — BELRFFRICPUN S KT, A f A
“0” TF1 (TR A HARFEWE “0” ) .

SER B TIRIBITEGINL . A BB AEE . MGATE (TMOD.7) =0, TRI=1H/%t
RAFTIHIE TS, TR1=0M 25 1ET1HE. 4GATE (TMOD.7) =1, TRI=1HINT14iA
PR, A ST

SER S /RS TONS b bR & . TORE R8s, MWIMEFFLE T8, S =
A, BEEAEE 1”7 TFO, [MCPUIERFW, — EHARRFCPUM N Z T, A i
3 “0” TFO ( TROH AT HARFF & HE “07 ) o

E R 2R TORIIBAT IR . %A R BALAE E . 24GATE (TMOD.3) =0, TRO=1i &k
RYFTOHIETHE, TRO=0KI 25 1ETOTH 4. 24GATE (TMOD.3) =1, TR1=0FHINTO%iA
FHUFI, A SREFTOTHL

ANERFT 13 SRIE (INT1/P3.3) fr&. IE1=1, AMEH WA CPUIER FWr, {CPUMIN %
BT FHBE AR “0” TE L

AR A T LA 7 S AL . TT1=00, AR B VAR s P & 7720, H{INT1 (P3. 3)
FINCHPES, BAZIEL o SRAMGH - P& 77 A, AR BrE CRINFIINTL) 220 £
KRG AR, BERNZPRgcPU Ws, [FIREZ T W IR S AR AT SE 2 BT, SR
PR ZTE B (P3. 3EAR &), HNPK =28 i — bW H{ITI=18), NIAMBAF K1 (INTL)
G ‘17 — “0” FREATERAE, WaETH g SRR EALIEL o R AL R A AR
ARES OISR YE (INTO/P3.2) bri&. IEO=14MEBF Br0ACPUIE K i, 4 CPUN R 4b
FRP WS, RS 07 TE0 GAEMik 7 .

AN R IO fit A2 g AR AL . TTO=0R, A58 W0k i &k 7720, HINTO (P3.2)
NGRS, BALTE0. SRAMEH P ilk 77 20, MR iR Cr N 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 , HIPK P24 7 — kbW, 2MIT0=18f, WA 0 (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 B8 27 A7 SE TMOD I I A7 C/THEAT 16 3%, TMOD 312 23 1) % hr (2
BT ERKY). aJULEHE, 2 ER /a4 e R, B TMODRIMIAIMOE R, 24
SER /TR R0 1RIRERHIE], B3R, ST B ThRE W T Arid

W A74 TMOD L ) DI e A

TMOD Hohl: 89H SAE: 00H
NCIRDAS S
6 5 4 3 2 1 0
|GatE | o | Mt | Mo |GatE| o | M1 | mo |
\ /\ /
\V4 \V4
SERT 2% 1 SERT 280
A it Dhae
TMOD.7/ GATE TMOD. 7#E 2 I 251, B 1 A EINT L & S TR 4 B 1
A AT HT I E I 8% /i e 1.
TMOD.3/ GATE TMOD. 3Fz 15 i) 280, B 1) R ZEINTO M A & KL TROFE HI A & 1
IS A BT I 2 I 2% /1 $ 880,
TMOD.6/ CiT TMOD. 6%z 5 i 2% L VE e i 23 a3 8s, B0 A1E e i 28
(MWWE R G B N) , B 1HETFEES AT1/P3. SR N)
TMOD.2/ C/T TMOD. 2%z 1] € i 2RO FVE /e I 23 Bl H 8%, B0 HAME e i 28
N R G ebimAN) , B 1RETEES (AWT0/P3. 4% N)
TMOD.5/TMOD.4 M1, MO SE RS 23 E I 2% /T as T e B
0 0 137 SE I 8% /11 H 88, FA8048 MR, TL1 RS2 E
AR, THIEEANSAL 4 o
0 1 1600 3% /1150 2s, TL1. TH14H
1 0 S [ B H 2 0 i 2%, 243k IR THAE BB 1 3 3 28 A TL.
11 SERS 2%/ THEE LI e (F k-0
TMOD.1/TMOD.0 M1. MO SERS 28 /11 B AR O =0k 1
0 0 1307 eI 58 /11 588, FHZS8048E MR, TLOR K E
S5, THOREAN8AT 4 11 .
0 1 1600 e I 3% /1150 2%, TLO. THO4:H
1 0 SA7 [ S EABEH e 8, 243 R THOAE A E 2h E 25N TLO
1 1 SE I 2RO ML I VR XS rE i 2 /iH B st . TLOVE A —ANSAL e i

an/THEGE, TR AREE N SSORE R AL ] . THOMUAE 9 —A
SALIE I #%, H15E I &% LA il A i1 o
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3. HENEFEB/AUXR

STC12C5201AD &5 LR 1T (80515 i, NARAAE48051, EM ZF0FER 515
PG /RAL 8051 IR B, BI1270 40, XN T IAFAL 58051, (HM AT ABEAT 125040, dlid &
BEHTHE NIRRT RE A AT AR AUXR, J4T0, TIRE AT, il 1115 HLa8 T 22 [E e r), 3|24
£, RS

AUXRAE 1
AUXR : #7747 #%
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
AUXR 8EH name |TOx12|T1x12| UART MOx6 - - - - -
TOx12: 52 i #3038 & 32 1l 7 o

0: &R 2RO B E8051 5 WL i B HER B, B 1243405

1: ER 220 E Z8051 5L K HLE I 2 FE I 1265, BIA40.
TI1x12: &R &% L AL

0: S5 1 BE /28051 FE i ML g I 28 I B, B 1243 43,

1: 28 LR AE805 1 B AL I S8 T FE [ 1265, REA 4.

WERUARTH O HTUE AR A4, WEHTIx 124 g UARTH L2 12TIE 2 1T,

UART B K0 :
STC12C5201AD & 412 1 THI805 1 #1l, N T e 284% 458051, UART H I A J5 & AL F8051 11
UART_MOx6: H R0 AR A5 1 e B A6

0: UARTHE DI R0/ 38 B AL Be805 1 50 ML ER L (K B, B 12434

1: UARTH I 033 B AL 45805 1 Fo ML AR TSR FE (K64, BI040
T 5P S ISF ST LM s 6 A B IF, UART B 1 B3 B P T 1R 38 H R g
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4. WAKE_CLKO: I gfrfgiy HH R4 Ha i it 5 I 2%
SFR name [Address| bit B7 B6 B5 B4 B3 B2 BI BO
WAKE7CLKO 8FH |name|PCAWAKEUP|RXD PIN_IE|T1 PIN IE|TO PIN IE|LVD WAKE - TICLKO| TOCLKO

PCAWAKEUP: 7EfHAT, &% RVFPCA LA/ T B Wik i powerdown
0: ZE1EPCA_ BT/ T BRI Wi B powerdown ;
1: FSRVFPCA_ETFHR/ T B e B powerdown o
RXD PIN IE: #irffzlF, SVFP3.0(RXD) NEHTERI, tHEEFRXDM:iEpowerdown.
0: 2%1EP3.0(RXD) FF&WERI, 125 1ERXDM i powerdown ;
1: SRVFP3.0(RXD) R ERI, A YFRXDIM i powerdown o

T1_PIN_IE: #HEBAN, RFTU/PISE TR ETIHBRE, HaeET1E M powerdown.
0: ZEIETU/P3SH T BRI BT WRE, AR IET1IM: B powerdown ;
1: FRVFT1/P3.SHIN BRI E T rbs &, MR VFT I B powerdown .
TO_PIN_IE: #HBTR, RYFTO/P3.4H T FEIFETOH Wibr &, MR fETOM M powerdown.
0: ZE1ETO/P3.4J T FEHs BTOH Wiks &, 28 (ETOIM: B powerdown ;
1: FUVFTO/P3.AR N FEHT ETO ibr &, 1 R VFTORIME B powerdown .

LVD WAKE: #5if#z0F, 275 REX_LVD/P4.6f[C R AS I o Wi BECPU.
0: 2% IEEX_LVD/P4.6fI% A HH T e i CPU
1: FUYFEX_LVD/P4.6f% A I o e R CPU

TICLKO: &7 fvFRP3.5/T1 IR & v e i 25 T1 1 I i CLKOUTI
1: RVPHEP3.S/TUHIALE N e B 28 TR 4 H CLKOUT1, UhR it 28T1 R g8 TAE
1EAR2 (807 [ BN E 88 0) , CLKOUT L Hi B B R = T 19 H 3¢ /2
T1TAEAE TR U )% A% = SYSclk / (256 - TH1 ) /2
T1TAELE12THL A ()% HiA9i% = SYSclk /12/(256 - TH1) /2
0: ARVFIEP3.5/T KIS B A€ I E5 TN 2 HCLKOUT!
TOCLKO: #&75 fe ¥4 P3.4/TOIL B > 5 i 85 ORI B #h 4 i CLKOUTO
1: FVFREP3.4/TOREC & € B 28 TO M I £t CLKOUTO, i sE I 2870 X g LAEFE
a2 (84 [ B FE 45 20) , CLKOUTOH H B4R = TO%E Hi% /2
TOTAEAELT U % A3 = SYSclk / (256 - THO ) / 2
TOCAEAE 12T AU )% i 451% = SY Sclk / 12/ (256 - THO) / 2
0: ARVFIEP3.4/TORIRL B 2 52 i 25 TOM £ 43 - CLKOUTO
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7.2 EBTER/ITHEF0OTI/ERN

I X 2F A7 AR TMODH M 1(TMOD. 1) MO(TMOD.O)HI B E . eI 2%/ B2 0 4R AR [H
TAERE
7.2.1 RO ERTZR/ITEED)

g I A B AR RO R ABU8048 e I #%,  RUSAL T AS iy 3270 A Tl 4y i e o F I
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 B, #ITRO=1, J5ZH221H%0. GATE=1 I, oV HHANRH N INT 135 ) 5 I 48
1, INTOEEHER %20, XFETTSCILNK e M & . TROATCONZFAE 5% N I or, TCONZFAE 5% &1
1 B AR R IR WL TCONEF A7 #% 2 A0 I AR T REFf IR % .

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 &/ THEAR0RIRC 0: 13AL5E I &5/ 114

MOT=01}, B ITHIERE R RGO B i 0 S5, TOX I B 8 ST 4, TO AR AE e i 7
o BOT=11F, ZHIFERBIN RBP4 AP3.4/T0, RITOTAEZEH %05 0.

STC12C5201AD R B B HLI E B 28 A AP TH B0 2. — MR 12T, 1208 8hint,
5580518 rHLAHIED; 534 —Fh R 1T, SABHeinl, 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 8L K TLORIIRS L. TLOMIRISALANSE , AT H5 FL 205
BAEATARE (TRO) NEEE T I fras . BEORIERIEXS T2 N &30 S I 25 1 # 2 A IR . 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 BR116ALERTEE /1T EER)

PEECTER T 7 THO L TLO 4=k 164 4k, Hofh S50 4 M Al . BRBEAR 20T sE i 2% /11 8
FROMEN164L B 8% /1T 5088, W TFEFTR.

AUXR.7/T0x12=0
*

SYSclk
=1 J
AUXR.7/T0x12=1

INTO

SEIN &/ THERR ORI 1: 166 E I &5/ 11 s

AR, BN E N16hL e 28 /15 RS, HITLORISAL AN THORISAL BT #4 k. TLOFISAL
v tH M) THOREAE ,  THOTH %3 HY B AL TCONH ()3 Hi A B AL TFO

YGATE=0 (TMOD.3)IF, #ITRO=1, WM #it%. GATE=1WF, FovF tishabim A INTOFs il 52
I 280, IXAFE AT SEHLK 56 M & . TRONTCONZT 728 N I A7,  TCONZF A7 #5251t AR Th RERfiiA
WL A5 TCONFF A2 IR 41

BCT=00f, ZEIFRERES] RGN B EI 5 B, TOXT I 4 B 35, TO T ARLE e iy
Ko BOT=11F, ZEIFGEBEBIN Bk F 4 AP3.4/T0, RITOTAEAE %05 3.

STC12C5201 AD R A1 5B LI I 38 P RP A% — MU 12T, 124N,
51658051 B HLARIFD; FAh—FhR1ITHE, WA B4Ehin, EERHES805158 FHLI126E.
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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W R < 13922809991

ER R0 TR 166 E AT 28 /T R AR AE

1. CIEF:
/* */
/* --- STC MCU International Limited */

/¥ = JHIRSTC 1T KA HLIE I 25000 16457 5 I 8% /1 2 i 2 -/

/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
/% QR AR R Y A BRAE R R SRR, - */
/* VSRR O E R A A T STCR Bk AR Y - */
/* */
#include "reg51.h"
typedef unsigned char BYTE;
typedef unsigned int WORD;
//
/* define constants */
#define FOSC  18432000L
#define MODEIT //Timer clock mode, comment this line is 12T mode, uncomment is 1T mode
#ifdef MODEIT
#define TIMS  (65536-FOSC/1000) //1ms timer calculation method in 1T mode
#else
#define TIMS  (65536-FOSC/12/1000) //1ms timer calculation method in 12T mode
#endif
/* define SFR */
sfr AUXR = 0x8e; //Auxiliary register
sbit TEST LED = P0OMO; /Iwork LED, flash once per second
/* define variables */
WORD count; //1000 times counter
//
/* Timer0 interrupt routine */
void tmO _isr() interrupt 1 using 1
{

TLO =TIMS; //reload timer0 low byte

THO =T1MS >> §; //reload timer0 high byte

if (count-- == 0) //1ms * 1000 -> 1s

{

count = 1000; //reset counter
TEST LED=!TEST LED; //work LED flash

}
}
//
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/* main program */
void main()

{
#ifdef MODEIT
AUXR = 0x80; //timer0 work in 1T mode
#endif
TMOD =0x01; //set timer( as model (16-bit)
TLO =TIMS; //initial timer0 low byte
THO =TIMS >>8§; //initial timer0 high byte
TRO =1, /timer0 start running
ETO =1, //enable timer( interrupt
EA =1, //lopen global interrupt switch
count =0; //initial counter
while (1); //loop
}

2. YRR :

/* */

/* --- STC MCU International Limited */

/% == W/RSTC 1T R FI 5 HLE I #4508 1667 58 I 2/ TH AR A X -/
/* --- Mobile: (86)13922805190 */

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

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

/* --- Web: www.STCMCU.com */
/% AR EAERE T P B R S SRR, e - */
/% ABERR T B FE I T STC BB AR - */

/* */

;/* define constants */
#tdefine MODEIT ;Timer clock mode, comment this line is 12T mode, uncomment is 1T mode

#ifdef MODEIT

TIMS EQU 0B800H ;1ms timer calculation method in 1T mode is (65536-18432000/1000)
#else

TIMS EQU 0FAOOH ;1ms timer calculation method in 12T mode is (65536-18432000/12/1000)
#endif

;/* define SFR */
AUXR DATA 8EH ;Auxiliary register
TEST LED BIT P1.0 ;work LED, flash once per second

;/* define variables */
COUNT DATA  20H ;1000 times counter (2 bytes)
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ORG
LIMP
ORG
LIMP

0000H
MAIN
000BH
TMO_ISR

>

;/* main program */

MAIN:

#ifdef MODEIT

MOV
#endif

MOV
MOV
MOV
SETB
SETB
SETB
CLR

MOV
MOV
SIMP

AUXR, #80H

TMOD, #01H

TLO,  #LOW TIMS
THO,  #HIGH TIMS
TRO

ETO

EA

A

COUNT, A
COUNT+I, A

$

>

;/* TimerO interrupt routine */

;timer0 work in 1T mode

;set timer(0 as mode1 (16-bit)
;initial timer0 low byte
;initial timer0 high byte
;timer0 start running

;enable timer0Q interrupt
;open global interrupt switch

;initial counter

TMO_ISR:
PUSH ACC
PUSH PSW
MOV  TLO, #LOW TIMS ;reload timer0 low byte
MOV  THO, #HIGH T1MS ;reload timer0 high byte
MOV A, COUNT
ORL A, COUNT+1 ;check whether count(2byte) is equal to 0
INZ SKIP
MOV  COUNT, #LOW 1000 ;1ms * 1000 -> 1s
MOV  COUNT+I1, #HIGH 1000
CPL TEST LED ;work LED flash
SKIP:
CLR C
MOV A, COUNT ;count--
SUBB A, #1
MOV  COUNT, A
MOV A, COUNT+1
SUBB A, #0
MOV  COUNT+I, A
POP PSW
POP ACC
RETI
END
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7.2.3 #ER2BN BFHELRIER)
IR R B 58/ RO/ AT E B E B R AOS AL SR, I T BT R

TFO Interrupt
Toggle
S Jcrxouro
; P3.4
TOCLKO
(8 Bits)

SE T 2%/ TH A o iR X 2: 8437 H Bh EE 2%

TLOH¥%E A B ALTFO, T HKTHON A E R ATLO, THONZAE mEMH-E, HARRHTHON
BAAE,
MR, MTOCLKO/WAKE CLKO.0=11}, P3.4/TO% IS B v & I 230 i i o 4
CLKOUTO. %t i = TO ¥ Hi%/2
WRC/T=0, SEI 8%/ EEETONS P36 RS0 £hit- %, M.
TOLAETEITRE(AUXR. 7/TOx 12= 1) [ H B B8R ZR=(S Y Sclk) / (256-THO)/2
TOTAELE 12T EU(AUXR. 7/T0x 12=0) i [ 41 H AR ER=(S Y Sclk)/12/(256-TH0)/2
IRC/T=1, EN 88/ EaS 02 X ANk (P3. 4/T0) iH4c,
A BRARIER = (TO_Pin CLK) / (256-TH0) / 2
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 E BT EROFR T (RGP ET) BOMIRIERF, ERRR0T/FAES BN ERIEN
; NERZFARER B R LN AR MR EE

1. Ci¥EF:

/* */
/* --- 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 */

/* If you want to use the program or the program referenced in the */
/* article, please specify in which data and procedures from STC  */
/* */

#include "reg51.h"
sfr AUXR = 0x8e; //Auxiliary register

//TO interrupt service routine

void t0int( ) interrupt 1 /ITO interrupt (location at 000BH)
{
}
void main()
{
AUXR = 0x80; /timerQ work in 1T mode
TMOD = 0x06; //set timer0 as counter mode?2 (8-bit auto-reload)
TLO = THO = 0xff; //ill with 0xff to count one time
TRO=1; //timer0 start run
ETO=1; //enable TO interrupt
EA=1; /lopen global interrupt switch
while (1);
}
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2. SCYRIEFF:
/*

/* --- 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

/* 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  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
;timerO work in 1T mode
;set timer( as counter mode?2 (8-bit auto-reload)

;fill with Oxff to count one time
stimer0 start run

;enable TO interrupt
;open global interrupt switch

R IE E SRR T AR A

HHL: 0513-5501 2928 /2929 / 2966
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7.2.4 R SLLITEHES)

XERT L, RS, eI U TR, RUR BB TR E N0 F]

X E IS 450, AR E I 280/ TLO L THOVE 2N ST 84 T4 . AR A3 1 e
I 250iZ 41K . TLO 5 R SE I 22045 #0467 : /T« GATE. TRO. INTOTFO. THORR 5E N i 25 1)
fe MR ED , (G ER S 1ITRIZTRL. IR, THO$2 61 5 i) 28 1 v by o

B3R T I — AN I8 AL i 28/ TH s T R AL, s F LA R =AN e r 28 /14

#o HASHUEH T e 88/ vH5#%0, e AT T3 AH 24 FTR1=0, {F1E7H%L, WTOwS
PEAPIASE R & .

XR.7/T()x12=0

R
JAUXR.7/T0x12=1
TO Pin _ 4

SYSclk

XR.7/T0x12:0
SYSclk N E THO
‘[-J L (8 Bits) TF1 — Interrupt

=1
- AUXR.7/T0x12=0

TR1

control

SEIS/TH R0 B3 I8 A7 i Kt
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— [=1=] S Ky BE - RS
7.3 EBRRE/ATEE TIEER

IR 2 A ASTMODH (M 1(TMOD.5). MO(TMOD.4)fiE , E I 28 /1528 1A 3R A [F 1)
TAEREA.

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 202 A R AT

AUXR.6/T1x12=0
:
SYSclk o
AUXR.6/T1x12=1

INTI

SIS #5/ T B 1 EORE 0: 136058 I 45 /1 B as

4GATE=0 (TMOD.7)if, HITRI=1, N5 323140, GATE=1MF, o B oh st NINT 14551 52
R3S, IXFE A SEIBK SE . TR1NTCONZT AT 2% N A HI AL, TCONZF AT 25 5L 1 BAR Th RE Hfiik
DL T TCONTF 77 25 41

BCT=01F, ZEITIERED] RGN B0 05k, TUR IR 8, T1 AR 2wy
Ko BOT=10, ZEITERLDIN K AP3.5/T1, BITITAELEHH07 K.

STC12C5201AD R 51 5.y HLE E I 28 A AP0 2. —Fh 2 12T, |12 8Pt
5480518 LA HAb—FRITER, 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 #BR1(160LERT S/ 82R)
AR e 2 /RS LB N 16 A e i 2% /i 8 es, W AR

mXR.é/Tlx 12=0
SYSclk
=1 J
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 ORI 10 16608 I 2% /1T i as

AU, 2R AC BN 160 B 25 /1T 82s, HTLIRISAI ATHL IS Frf iit. TL1ASAL
Vi tH R THLEAT ,  TH1H %0 H B AL TCON A [ H AR EAL TR

M4GATE=0 (TMOD.7)iF}, WITR1=1, N5ER 35 1H40. GATE=1K}, FavF A% A INT 145 1 &
BPER1, SXAE RSBk SE M & . TRIATCONZT A7 28 P il 67,  TCONZF A7 &% %07 1) B AR Th R 4 ik
WL A5 TCONFF A2 I 41

MOT=0/F, 2 BIF GRS RGBS, TR IS Bh R 5, T1 TR ey
Ko BOT=11F, ZEIFFEEREBIN K5 AP3.5/T1, RITITAEE 05 .

STC12C5201 AD R FI R ML) SE I 2 A PR FR v Elod 22 . — R 12T, B 12N 4fn,
L8051 8 LA Si4h—Fh 1T, BHeinl, EERAESK8051H FHLKI124% .
TR IE 2 B AR R D) RE A A7 2RAUXRAHF T Ix 128 58, R T1x12=0, TN TAEE12TIER; MR
Tix12=1, T TAEFE1THE.
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ER 1 TR 1600 E AT 28 /T BRI A2

1. CIEF:
/* */
/* --- STC MCU International Limited */

/¥ = JHIRSTC 1T KA HLE I 25 10 16457 58 I 8% /1 2 i 2 -/

/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
/R EALE R A B S FE R G AR, e - */
/* VG LERR T A L B R BT A T STCH kL R ART - */
/* */
#include "regS1.h"
typedef unsigned char BYTE;
typedef unsigned int WORD;
//
/* define constants */
#idefine FOSC  18432000L
#define MODE 1T //Timer clock mode, comment this line is 12T mode, uncomment is 1T mode
#ifdef MODE 1T
#define TIMS  (65536-FOSC/1000) //1ms timer calculation method in 1T mode
#else
#define TIMS  (65536-FOSC/12/1000) //1ms timer calculation method in 12T mode
#endif
/* define SFR */
sfr AUXR = 0x8e; //Auxiliary register
sbit TEST LED = P0OMO; /Iwork LED, flash once per second
/* define variables */
WORD count; //1000 times counter
//
/* Timer0 interrupt routine */
void tm1_isr() interrupt 3 using 1
{

TL1 =T1MS; //reload timerl low byte

TH1 =T1IMS >>§; //reload timer1 high byte

if (count-- == 0) //1ms * 1000 -> 1s

{

count = 1000; //reset counter
TEST LED=!TEST LED; //work LED flash

}
}
//
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/* main program */
void main( )

{
#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 */

J* - FRSTC 1T R B HURE I 25 1 164752 I 4%/ TH s B -/

/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
AL S e i A DR 1 — +/
e e T e e IR U G R e G 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)

s
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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 */

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

TM1_ISR:
PUSH ACC
PUSH PSW
MOV  TLI, #LOW TIMS ;reload timerl low byte
MOV  THI, #HIGH T1MS ;reload timerl high byte
MOV A, COUNT
ORL A, COUNT+I ;check whether count(2byte) is equal to 0
INZ SKIP
MOV  COUNT, #LOW 1000 ;1ms * 1000 -> 1s
MOV  COUNT+HI, #HIGH 1000
CPL TEST LED ;work LED flash
SKIP:
CLR C
MOV A, COUNT ;count--
SUBB A, #1
MOV  COUNT, A
MOV A, COUNT+I
SUBB A, #0
MOV  COUNT+L,A
POP PSW
POP ACC
RETI
END
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7.3.3 BR2BN EHENEEIER)
AR R I 4%/ T N TT S BRI AL T 488, 0 R TR

TF1 Interrupt
Toggle
>§ CLKOUTI
i P3.5
TICLKO
(8 Bits)

TE R 2% /T R 2: 847 B Bh E 2%

TL1A % AN B ALTFL, T HKTHI N R EFHFEATLL, THINASHRAEME, HERENTHIA
BAAE,

4 TICLKO/WAKE _CLKO.1=11, P3.5/T 1% JHIEC & A€ i i
o B BT = T1 i R /2
IERC/T=0, TEI 38/ THEESTIX 38 RS oh it %, )
T1 TAEFE TR :U(AUXR.6/T 1x12=1) [ % H B B A2 =(S Y Sclk) / (256-TH1)/2
T1 TAEE12THE R (AUXR.6/T1x12=0) i} i HH B i #e=(S Y Sclk)/12/(256-TH1)/2
WRC/T=1, E 88/ ST U ANk N (P3. 5/T1) %k, 1
i IR AR = (T1 Pin CLK) / (256-THI1) /2
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;BB ER 1 B (RGP AR, TR TEASMBERERER
; NHEZF R ERT R 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; //Auxiliary register

//T1 interrupt service routine

void tlint( ) interrupt 3 //T1 interrupt (location at 001BH)
{
}
void main()
{
AUXR = 0x40; /timerl work in 1T mode
TMOD = 0x60; //set timer1 as counter mode2 (8-bit auto-reload)
TL1=THI1 = 0xff; //ill with 0xff to count one time
TR1=1; //timerl start run
ET1=1; //enable T1 interrupt
EA=1; /lopen global interrupt switch
while (1);
}
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2. JCHRIEFT:

/* */
/¥ --- 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 */

/* 1f you want to use the program or the program referenced in the */
/* article, please specify in which data and procedures from STC  */

/*

*/

AUXR DATA

08EH

>

;interrupt vector table

ORG  0000H

LIMP  MAIN

ORG  001BH

LIMP  TIINT

ORG  0100H
MAIN:

MOV  SP, #7FH

MOV  AUXR, #40H

MOV  TMOD, #60H

MOV A, #OFFH

MOV  TLI, A

MOV  THI, A

SETB  TRI

SETB  ETI

SETB EA

SIMP  $

>

;T1 interrupt service routine

T1INT:
RETI

END

;Auxiliary register

;T1 interrupt (location at 001BH)

;initial SP
stimerl work in 1T mode
;set timerl as counter mode?2 (8-bit auto-reload)

;fill with Oxff to count one time
stimerl start run

;enable T1 interrupt
;open global interrupt switch
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7.4 TIRFZETEPEA L RONRIEF (CREF AL HRIZRF)
STC12C5201AD F 41 51y WL 28 1l 4 A2 B £ i : CLKOUTO/T0/P3.5, CLKOUT1/T1/P3.4

Sl gmFEnt Bhi b A SRR T e B A7 45«

AUXR : Auxiliary register

SFR Name | Address | bit B7 B6 B5 B4 B3 B2 Bl BO
AUXR SEH name | TOx12 | T1x12 [UART MO0x6 - - - - -

WAKE CLKO :Clock output and Power-down Wakeup Control register
SFR Name |Address| bit B7 B6 BS5 B4 B3 B2 B1 BO
WAKE CLKO| 8FH |name |PCAWAKEUP|RXD_PIN_IE [ TI_PIN_IE|T0_PIN_IE [LVD_WAKE - TICLKO| TOCLKO

FRIRIh g %5 A7 28 AUXR/WAKE_CLKOICIE 5 7 B
str AUXR = Ox8E; //FFR DN RE B A7 Ay AUXR (1) il 75 B
sfr WAKE_CLKO 0x8F; / /IR Th RS 27 SE WAKE . CLK Ot 1l 75 1

KRR T e 517 28 AUXR/WAKE CLKOMJIL 4 iE = A 1«
AUXR EQU 8EH SREIRTh RE 27 A7 28 AUXR [ $th ik 75 1
WAKE CLKO EQU SFH BT I NIRRT E 25 4748 WAKE_CLKOf¥) ik 75 1

WA A FHCLKOUTO/P3.4F1ICLKOUT1/P3. 5% ikl i i 4o -
CLKOUTO0/P3.4FICLKOUT1/P3.5 1 i & t 45 i FH WAKE_CLKO 77 4725 ) TOCLK O Al

TICLKOf . CLKOUTOR i H B £ 45 2 H 5 iy #5042 1], CLKOUT 1 % Hi BF 8 49126 b o N

A LEE], AL E I 75 2 AR e I 2R AR 277 2K (867 1 3 R 20) , AN EL SV AH R

JE I 45 Hr I, 443 CPU R S ik H .

BN R T RE 75 A7 %% . WAKE_CLKO (Mihik: 0x8F)

WAKE_CLKO :Clock output and Power-down Wakeup Control register (A~ 1] fi7. 53-3ik)

SFR Name |Address| bit B7 B6 B5 B4 B3 B2 Bl BO
WAKE CLKO| 8FH |name |PCAWAKEUP|RXD_ PIN_IE|T1_PIN_IE|TO_PIN_IE|LVD_WAKE - T1CLKO|TOCLKO

B7 - PCAWAKEUP: fEf AT, 25 RFPCA LR/ TR B iEpowerdown..
0: ZE1EPCA LTI/ T FEU F e BEpowerdown ;
1: FUVFPCA B TS/ R BT Wt i powerdown o

B6 - RXD PIN IE: M, ARVFP3.0RXD) FREATERI, HAEIRXDM: Epowerdown.
0: 251EP3.0(RXD) RV ERI, 25 1ERXDM:Epowerdown ;
1: foiFP3.0(RXD) FFEHY BRI, U RFRXDM:fiEpowerdown o

B5-T1_PIN_IE: #rifisCF, RiFTU/P3.SH R I BT Brbr &, A fE T 1M B powerdown.
0: ZEIETI/P3SHIN VR ETIHKbRE, A5 LT 1M B powerdown ;
1: RAWTUP3SHTFEEETIH WSS, tRFTUEME powerdown .
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B4 -TO _PIN_IE: s, LiFTO/P3. 4K AT B TOH Wrbr &, A TORIM: B powerdown.
0: ZE1ETO/P3.4MH T P ETOH Wids &, 28 IETOMIM: EEpowerdown ;
1: VFTO/P3.AJT FEVE ETOH Wrbs &, t R VFTOIME f powerdown .

B3 -LVD_WAKE: ##HET, &7 REX_LVD/PA.6fIC Al o Wi BECPU.
0: 2% 1EEX_LVD/P4.64 Al g lECPU
1: FEVFEX_LVD/P4.6/K AL I H i B CPU

Bl - TICLKO: J&75 f0i-4P3.5/ TN B A 5 i 24 T1 i 8h i i CLKOUT 1
1: SRVPHP3.5/TURIAC B N e B 28 T LB £ 46 HCLKOUT1, Jhi e i 28 T1 R gg L
VEAERE2 (87 [ Bh A 70) , CLKOUT L H I A 45138 = T3 1% /2
WRC/T=0, R4/ TFHEET LR NI R G a4, )
TITARE LT U 4y tHAZE = SYSclk / (256 - TH1 ) /2
TLTAEEL2TREA S (it 472 = SYSclk /12/(256 - TH1)/2
WRC/T=1, EN 38/ HEEST UL MRk 3 N (P3.5/T 1)t 5, U
B R AR ZR = (T1 Pin CLK) /(256 - TH1) /2
0: ANAVFKEP3.5/T1HITC B A € i 28 TR 8 HCLKOUTI
B0 - TOCLKO: &5 J8 V1K P3.4/TORKI G B Dy 5 i = TO M i £ iyt CLKOUTO
1: RVFP3.4/TORIAL B A 7E I 25 TOM I £ 46 - CLKOUTO, B i i 23 T0 H g T
VEFERE T2 (84 F B H A ) , CLKOUTO% L RHeise = TORS Hi% /2
WRC/T=0, EN 8/ BB TO RN P &8 RGeS Bt M
TOTAEAELT R A4 A5 = SYSclk / (256 - THO ) / 2
TO TAEAE 12T 20 % U AR = SYSclk / 12 /(256 - THO) / 2
WRC/T=1, EN 8/ TOR X ANk pf 4\ (P3.4/TO) T 4L, U
i R ARIZR = (TO Pin CLK) / (256-THO) /2
0: AFVFIGP3.4/TORKINC B 2 52 i 25 TOF £ gy H CLKOUTO
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HJF R I7) = 13922809991

Rk I AE 27795 . AUXR (Hhhik: 0x8E)
AUXR : Auxiliary register (A~ 0] fi7. F-Ji)

SFR Name| Address | bit B7 B6 B5 B4 B3 B2 Bl

BO

AUXR 8EH | name | TOx12 | TIx12 |UART _MOx6| - - - -

B7 - TOx12: & i #5038 B #5157

0: %B#%%Oﬁf%%somi}#mﬁﬂﬂ‘%%mﬁfg, RI 124345

1: B R AR 0B 28051 5y HLE I # il FE I 1265, DA A4
B6 - T1x12: & i 75 1ig B 45147

0: EM 2 1EE Z8051 5 HLyE B 28 R fE, BP12434i;

1: BB #8 L EE2 8051 5y HLE i 2l FE 1265, BDAN /04

WRUART & O HTUE AR R R AR, TMETIx1202 8 B UART & 2 12Tik 21T,

UARTH 4500

STC12C5201AD & H1)J& ITHIS05 L HL F ML, A T AL 458051, UART & M1 B A7 J5 & #E AL Fi8051 17 .

B5 - UART_MOx6: #5015 18 5 15 B A .
0: UARTH: MBSO B 2 A2 50805 188 AL AR IR B, B 124340

1. UARTEHR RSO M B 2 AL 458051 B A WL TR FE 642, BI24040.
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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 280 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 ] 7 — )
/% WEERE 7 AR B A A 1 STCHY AR AR ST —--mm - */

* ¥

#include "reg51.h"
/1

/* define constants */
#define FOSC  18432000L

//#define MODE 1T //Timer clock mode, comment this line is 12T mode, uncomment is 1T mode
#ifdef MODE IT

#define F38 4KHz (256-FOSC/2/38400) /138.4KHz frequency calculation method of 1T mode
#else

#define F38 4KHz (256-FOSC/2/12/38400) //38.4KHz frequency calculation method of 12T mode
#endif

/* define SFR */

sfr AUXR = 0x8e; //Auxiliary register

sfr WAKE CLKO = 0x8f; /Iwakeup and clock output control register

sbit TOCLKO =P3"4; //timer0 clock output pin

/

/* main program */
void main()

{
#ifdef MODE IT
AUXR = 0x80; /timer0 work in 1T mode
#endif
TMOD = 0x02; //set timer0 as mode2 (8-bit auto-reload)
TLO = F38 4KHz; //initial timer0
THO = F38 4KHz; //initial timerQ
TRO = 1; //timer0 start running
WAKE CLKO= 0x01; //enable timer0 clock output
while (1); //loop
H
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/* */

/* --- STC MCU International Limited */

R CeR LY LR Pl U L T oo — *
/* --- Mobile: (86)13922805190 */

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

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

/* --- Web: www.STCMCU.com */
L Bl RNy ts G Tl o7 ) S —— *
JEF T T S LTI g 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 P34 ;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 RF1 5 HLIE B 28 L AT G R B Bh - */
/* --- Mobile: (86)13922805190 */

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

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

/* --—- Web: www.STCMCU.com */
L LI ISV G e ] 7 — )
/% WEERE 7 AR B A A 1 STCHY AR AR ST —--mm - */

* ¥

#include "reg51.h"
/

/* define constants */
#define FOSC  18432000L
/l#tdefine MODE 1T

#ifdeft MODE 1T
#define F38 4KHz (256-FOSC/2/38400)
#else
#define F38 4KHz (256-FOSC/2/12/38400)
#endif
/* define SFR */
sfr AUXR = 0x8e;
sfr WAKE CLKO = 0x8f;
sbit T1CLKO =P375;
/1
/* main program */
void main()
{
#ifdeft MODE 1T
AUXR = 0x40;
#endif
TMOD = 0x20;
TL1 = F38 4KHz;
THI = F38 4KHz;
TRI =1
WAKE CLKO = 0x02;
while (1);
H

//Timer clock mode, comment this line is 12T mode, uncomment is 1T mode

//38.4KHz frequency calculation method of 1T mode

/138.4KHz frequency calculation method of 12T mode

//Auxiliary register
/Iwakeup and clock output control register
/ftimerl clock output pin

/timer] work in 1T mode

//set timer] as mode2 (8-bit auto-reload)
//initial timerl

//initial timerl

/ftimerl start running

//enable timer1 clock output

//loop
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2. LYwIERF:

/* */

/* --- STC MCU International Limited */

e PRSI NOR U Y L R R SR P IV — */

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

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

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

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

L 2 g S e o )i N ——— */

1 ABERR T R BOCF 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 P3.5 stimer] clock output pin

ORG 0000H

LIMP MAIN

s

;/* main program */

MAIN:
#ifdef MODE IT
MOV  AUXR, #40H stimerl work in 1T mode
#endif
MOV  TMOD, #20H ;set timerl as mode?2 (8-bit auto-reload)
MOV  TLI, #F38 4KHz ;initial timerl
MOV  THI, #F38 4KHz ;initial timerl
SETB  TRI
MOV  WAKE CLKO, #02H ;enable timerl clock output
SIMP  §
END
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7.5 & ZIntel 80512 5 L ERT250/189 R FH 25451

[BI1Y el /s e, TR/ PR N e R B 08 AR ER, B RR T
gk, IEMRBEEEST, BT EA RS, RS R WRS R, SR B R A
WHEELT, BEWT R F:

1) TAE % H]9% (TMOD. T2C0N) fIHE

2) VBB () 8% N THx TLx. RCAP2H. RCAP2L;

3) T VAT ETx EARIEE, A8 LI+ s

4) JB/1EAI TR B 45

PR UL N /- E 20k 1 e — i A4,

8051 R4 B ALY s I 2/ TH AR 0B L2 A WO L @B AT T8y, BUE I Loh-as, Bk,
Afe B S BRI BB AR T B E R N T A A7 28 T TLxH 2%, T 0 200K S B 1 H 2548 LA
25, 280 2" AMRAN,  DAFLAMGAE AT B 1 B THX R TLx .

¥ LR EUE X, TPEEEK R An (n=8. 13, 16) , NIRRT THx . TLx it
HME N2 —x, NP2 NEUEE. #lin, TAET RO 136, MWn=13, LL2"H#H,
TAE K BN 16, Win=16, A2 MAESELE, Fril, HHEHIMEN (0 = 2'x.

XTSRS LS AR, MALES S E B R I O R, R AR N
M RGPk e B EATH B a8 I . B CLEA6MEz A, AL i 30 -

12 12

N nf:l:ﬂ\:: = =
LA A e AL us 2us

bR ERS I ] Te = x « Tp

X ToLa AW, TP € Ia], ONPT ik $kc. ToMTp—BON CRME, £E5RH
Tp/a BRI AT SRAFAT T TH A x, FRRExoRAMY, RISRAFE R 8yiME. 8P

(x) #p= 2" - x
Bhn, BEREIATe = 5ms, HLEEHITP = 2us, AR ERHHkE
5ms
= _ v
X s 2500{X

Wik F TAE 71, Min=16, 0 8% B A 5 i A ) - SO N -

(x) fh= 2" - x=65536-2500=63036, I Tkt oAl LA SO+ /NI A BISRIFAES
57 }93CHEE NTLx, =580 AF6H%E N THx H o

TAEAO. 1. 20 E R IHEIRES) 798192, 655361256,
XM R B, N TR SERR TR BRI 5 AR 3 s A 7S kA R AT
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[F2) it/ 5ss N A gmfe, RN RS, e /8, R ETe
= 10ms, FAFEN12MHz, £F10ms ] FEHIEREE . &2 TAET R tFEATHEIE: K8
PSEHIME NFOH, w847 #11H NDSH.

(D ¥lsFER

PBHIaaH, — AL ERE R AR BT SR € I/ T B ae 2 AT ThRE 1 M S RO E S5 TUE.
FEFF, ARG R P T -

START:
; FRFER
MOV SP, #60H s RE HERR X 35
MOV~ TMOD, #1OH s EFETL. EREEL, TAET
MOV THI, #ODSH ; WEETTHEIE
MOV TLI1, #OFOH s WEKTHEIE
SETB  FA ;
SETB  ET1 ;} jLed
; HABYIIEAAR T
SETB  TRI : JAEITUF G THN
: G FHEF
(2) PRSI
INTT1: PUSH A ;
PUSH DPL ;}fﬂiﬁ;{%#}ﬁ
PUSH DPH ;
MOV TLI1, #0FOH ;} R E I
MOV THI, #0D8H ;
s BT AL EE AR
POP  DPH ;
POP  DPL ; } MRS
POP A :
RETT ;AR [A]
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X B RN T W RS TR AR R . STC12C520 1AD 2 41 B2 F WL o I g T 5 & v b,
H—NREPWIEABESNFIHIT, —RENEHK, W7 AEBIEA 2 2 IE R Wik
%R X LT .

[ SFARERIE Bk 5 o Sed g I/ T+ B de 28 AT ok B ks g A, H t AT 32 P 5 I /3
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 8| i
T TOH % T
Ja 3l fE1k
VEEGATENT, HLEsEIATP Nlus. AHIFER BLm b in T
INTTO: MOV TMOD, #O9H 3 WTONER 7301, GATEAIL

MOV TLO. #00H ; .
MOV THO, #001 ;} THO- TLOTE0

CLR  EX0 ;. FINTOH My
LOP1: JB P3.2, LOP1 ; EFFINTO S| B 5
LOP2: IJNB 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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HJF R I7) = 13922809991

[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 5as 8D [H 03 H
B LR W SRAREALTF UL, [ BRI, AR 138850 — S8 h I
Hi. BAER/THEEST (T KPR E s A WS R 7 a8 . AR n i T .

(1) FEFE:

ORG
AJMP
ORG
LJMP
ORG
MAIN:
MOV
MOV
MOV
MOV
SETB

SETB
SETB

0000H
MAIN

001BH
INTER

0100

SP, #60H
TMOD, #60H
TL1, #OFFH
TH1, #OFFH
EA

ET1

TR1

: HERF

s BETIHR IR 552

; ERERFAD

; BEEMERX

s BCEEM/THEERL, TR0 2
s R H

3 FFHs
3 FFERT /TS 1R b
s JRBERN/THEES L

T I R T A PR ]

HHL: 0513-5501 2928 /2929 / 2966

fEH: 0513-5501 2969 / 2956 / 2947
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(2) PWIRFIES (AR PERL IS )

ORG 1000H
INTER: PUSH A :

PUSH  DPL ; I N AR

PUSH  DPH

j } o 4 2 R

POP DPH

POP DPL ; 7 Ak R

POP A

RETI ;5 AR A

S T AR 55 A ) 2 A 3

[#15] FENH RS8P OFIPL. 153754 i 124200 u sF1400 » sHI 7. Ak, RS
eI 2/ THEER0 (T0) , w73, EMAN6MHz, TP=2u s, ZiT5E1ErHECNICHA
38H.

AGIFE 7 B i G
(1) ¥IIAHFRERF B

PLTO: MOV~ TMOD, #03H ; WETOE R 77303
MOV TLO, #9CH s WETLOYIME
MOV THO, #38H ; WETHOWMAE
SETB  EA
SETB  ETO N S
SETB  ET1
SETB  TRO : A3
SETB TRl o =E)
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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 s BT EAIME
CPL P1.1 ;3 WPL 1 HE 5 BUR
RETT ; IR [A

FE SR N FH o S R B T AR A T

(1) SERF/ T Hak (K S

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 E N 3 HLE AL L, sy Serf 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 w7 RIBCE R o, BT IR RS ARG iR %2 . X A& MR A
NHMEIMNECNRD RGUIRAIRE . FTIEEIAAME, BIE R WIR S5 FE 7 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 2E 1L

MOV A, TLx s BRTLxH St A

ADD A, HLOW : LOWA R 19 v 29
MOV TLx, A s WERFITHEIE
MOV A, HHIGH s T T IXA
ADDC A, THx T ECME M
MOV THx, A s R uib e
SETB  EA : JTr i

(2) BAEBOSAT T EUE

TEBNASTHGSAT W @ I /TH B T BB R, WRAIER, e se e . XRFENA
A BETE [F) — B 22 [R] B S B THx RI TLx R (0 v B Bedn, SBieTLx S i3eTHx,  BROR e B/ TH3iEs i
TIBATIRA, TEBLTLxA WA 7= AR M THx AL, T PE L THX AT S P2 AR AL, X B 15245 PR THx AN )
T [FFE, JoiETHx S EETL ] G A .

— b T R VR SRR THR, JEIRTLx, K OR AR I THEEAT FL B 2 W s
MR ARSE, MR E e R B, BUEE FRERE, EEEANE RO FE. 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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Y /= S [
H£8E HITORIE

STC12C5201AD & 41 . 5 L BB 11K FHIUART(Universal Asychronous Receiver/Transmitter)
TAEF AT AT @GR AT O RN R . — DR ZAR . — AT
AT A — N R R R A A SR . B AT D U G ph s B2 ELAR S BRI RIK R A
R, T CARII AOE AR . RIS LR v HRE B NI R s, Ballegz phas KRR A
REEN, RIS T DL — ANk iS . B AT DN b 28 SRR N B AT 1B (5 Rk Th Rk
A AE#SSBUF, LA ks 2 99H,

STC12C5201AD R FI 5y WL AN R AT D # A 48 TAE 7 20, A widh o7 Xk 2 mr
AR, FPRRE R, DAEAE RS AEN . H P Al RO v B A R B R R R IR A
A TAE 5. ENLnT ik Ak s W 7 SOk el ok AT R P b B2, {53 Ri&. STC-
12C5201 AD R 5158 5 AL AR AT L6 B2 (1) B8 43 72 TxD/P3. 1 FIRxD/P3.0 5] i«

STC12C5201 AD &5 5 Fr HLE R AT A5 1, B FEE@E 4N, Enl i l— e 2
MIATVON, BB —I Y, SHTY BEITIIMNEE.

8.1 BRITOMHEXFFR

w5 ik | 1o FHBREATT S Lop | st
AUXR Auxiliary register  |8EH | Toxi2|tz2|uart voss| - |- | - | - | - ]000x xxxxB
SCON Serial Control 98H [SMO/FE| sM1 | sM2 | REN | TB8 | RB8 | TI | RI [0000 0000B
SBUF Serial Buffer 99H XXXX XxxxB
PCON Power Control 87H [smoD | smopo | LvDF | POF | GF1 | GFo | PD | IDL {0011 0000B
IE Interrupt Enable A8H| EA |ELVD|EADC| ES | ETI1 | EX1 | ETO | EX0 {0000 0000B
P Interrupt Priority Low ~ |B8H|PPCA | PLVD |PADC| PS | PT1 | PX1 | PTO | PX0 {0000 0000B
IPH Interrupt Priority High | B7H | PPCAH|PLVDH|PADCH| PSH | PT1H| PX1H | PTOH | PX0H [0000 0000B
SADEN Slave Address Mask  |B9H 0000 0000B
SADDR Slave Address A9H 0000 0000B
WAKE CLKO CLK_Output Power (?0wn Wake-up| SFH PCAWAKFUPleD PIN II-,|TliPlNilElTﬂiPlr\ilElLVD7WAKF_| E |T1(‘LK()|TOCLKO 0000 0x00B

- control register
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1. BITOREHIZF FE8SCONFIPCON
STCI12C5201AD R A1 H ML R AT FI LA PN B ZF A A% s ERAT 45 27 47 95 SCONFH B Ry
R FRERIR ) 8 25 77 25 PCON,
HRAT ¥ ) %5 A7 88 SCON A T 5 HE AT A5 10 AR 77 AR S szl Thig . HoAg X
SCON : H AT M| A f78s (AT {7 F-1b)
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: 4PCONZ A7 4%+ [FJISMODO/PCON.6A M1}, %47 FH F WU A I o 2448 0 2] — A~
TeRAF A, GBI UARTRE B8 5 B %A . & U RS & .
M PCONZF A7 2% 1 [JSMODO/PCON.64 MO, %A FISM1— #2485 5E B 473815 1Y LAE
R, WRERATR,
HASMO. SM14% T FI4H & 58 B AT I LI L AE 7 2K

SMO | SM1 | LAEA= | ThREWLA PR

DAL RAT], ,
) i o | HUART MOX6 = Of, YA ESYSclk/12,
0 | 0 | Jix0 ﬁﬁ%?z?i% SMUART MOx6 = 15, P45 2SYSclk /2
X 8fZUART, SMOD 13 s (2 et B8 1 (01326 L1 22
0 1 B s zeas [(2777/32) CGE I 38 LI H )

1 0 72 9fTUART |(2%M°°/ 64) x SYSclk 2 4 TAEI o iR

) 9f7UART, SMOD g s ) e
1 1 7R3 e (2%VOP/32 )x(GE I 2% 1% %)

HT1x12 = O, EAF 1% H 2 = SYSclk/12/( 256 - T H1);
HT1x12 = 18, B2 1R HH 2 = SYSclk / (256 - T H1)

SM2: At R2ei s A3 ZHLEE AL
e R2e A3, WESM247 N1 HRENAZ ML, UL AL F bk i iR s . Bers
AJ LR PSR ) 55947 (EDRBS) SR e bk ii:  #7RB8=1, i BiZ Wi & ubikmi, k(s
S BAENSBUF, RN, a3k 1 7 A W7 iR 45 2 7 b b A7 B bk 5 th e #5RB8=0,
VLI Z WA R hE T, N F s HARRRI=0. 78525 3, i SM247 0 HRENAL
N1, RSO AR T Rk i i 3% g 2R RS . AR EIIRBE N 0B 1, 4] U B
= EHENSBUF, H{ERI=1, IS RBSIE & R 1647 .
Jr A o2 A2 HUEAE 2, R PR U, EHEE SM2 BA0.

REN: foif/28 1 s AT e dihr . kit & A7REN, BIREN=1JX R ATHCIRA, WE3)
FATRRIRERRXD, FRUGHIE B . A2 AIREN, HIREN=0, 2% EFUR.

TB8: {E A28 3, BONEREMEINENE, % B EALEGE0. Blan, v HIEL
P IR I AL B 22 WL E R s bk it A s it b B A7 . 767 R0 7 s, AN .

RBS8: TE 28073, BRI s, 1E N7 E R LA S bk it /£ H doit (¥ b 46
77 20 A HRB8(E SM2=0). 77 201 1 A FHRB8(E SM2=0, RB& & U 21| 145 147 o
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TL:  RIEFWE R P rbr S, £77300, AT RIEMAE AL R, N EESE H B0 E
Bz, BITI=1, [ EHUE RS, w8 WS TLS AU BAFES, BITI=0. fEHAh 75X
e, WUAEAT IEA T AR AR IS i N AR A B AL, RITI=1, i B s T 2 S %

RI:  FEUCH W RARENL . 700, 28R AT FRUC R 28 86 45 TR A £l N B8R4 5 3 B AL RI=1,
] EALIE SR AP, i S A T S RT A R s %, BIRI=0. 8 HAth 7, S48k
B4 b7 g b (T 2 e P R AR B, HPRI=1, MICPUR R T B, i o 0 J5 R4 i
HIHE S,

SCONHI T A AL nl @ L BN B AL T HEALNA “0” o SCONFATHLbE H98H, Al fifF
HE, BT HibEN98H~~9FH, W] FH A SEI AL B

AT IR BIE R —WURIETERR, WA EH S EALTL, BITI=1, iR Wb 2
M — WS BN, N ERAEA: E s B AIRL, EIRI=1, iESRAr AR, BT TIAIRIVL “ B2
B RAEMFENIERSW, BN mE BH ETE FSe HEAN RTE R TUL & RO K I b, 207
H T IR S5 27 R B W TURIRUEEAT A0, SR 43 AR EE . BRIk, A HR T SRobs 26 07 3 A e it
PFEZNENL, UAUEL B, 75 NKE H B — VE =R 2 U B R R

Y42 i) 25 A7 45 PCONH f)SMOD/PCON. 7H T B 7701, 772, J7 3R 2 N
%,
B Y 2 1) 27 A7 S PCONKE 2 AN R
PCON : HJg#zHla ey CARalfr5-4b)
SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 | BO
PCON 87H | name | SMOD | SMODO | LVDF | POF | GF1 | GFO | PD | IDL
SMOD: LA . Y H BB A SMOD, EISMOD=1, Mffi s T s 501, 2. 300K
FEZINFE; SMOD=0, W% TAET7 R nfs . &AL SMOD=0.
SMODO: i A A Rz Hi67 . 4SMODO0=1, SCONZF 17255 ({ISMO/FEAT FH TFE (i i
K ThRE; 24SMODO0=0, SCONZif7#s - ISMO/FEX H T SMOTfE, FISM1—L 45
SEFAT I TAE T . AL SMOD0=0
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2. BITOBIRE M F FEESBUF

STC12C5201AD R4 5y AL ER AT 1 182 p &5 47 2% (SBUF) Ik 2 99H,  Shrag 2422 o
%%, 5 SBUFIRIIRAE 58 B KX BRI INER,  SeSBURIKERE /T 3643 Ll B M Bids . 5 AMRAE 2
AR RIS FE A A, IR REEERE, 14 RILa 4.

FATIRE N B B AR . AEPTA INEATIEM T U, £ 5 ASBUF/E 5 (MOV SBUF, A)
MR, SRR R ORI AL A4S, AT 8O s 7715, HaR A AR L A A7 4%
Wt MRIEAFRR TR Ak “17 BERTBSHIME R AR AL T A7 45 I H AL, HFREAT AL,

HRATIEIE MBI A A A — NMRNFE AL B A7 A o 757 2RO & (=K 8, Hofh ) 30 Ay
. H—Mmil e e, AL ar 474 T I EEE 71 R N SR AT B 22 i 3 SBUF H, HLEROLT I A
SCONZF 743 T IRBSAL o 41 5 Fh F-SM2 75 L8215 B 1 B8 JE 2T, RBSAISBUF 1 Y 28 AR,

1 T2 U8 38 S B N 27 A7 RS FISBUF 22 2%, MTT B 1 — Wi F2 Ui 52 K B0 et A% r
AAEASBUFG, FALRIFAAEUSC N —ifE 5, EHURAE 2 M S T M SBUF 4 45
B EARIOE, B IHT— Wi E . SBUFLAFRAT J7 s A N 50 5 2%

3. W F FRRAUXR

A A7 AR AUXRAVAS 20 R &7 B ST
AUXR : $iBh&fras (ARIArHk)
SFR name | Address | bit B7 B6 B5 B4 B3 B2 Bl BO
AUXR 8EH name | TOx12 | TIx12 | UART_MO0x6

TOx12: T 20 % B AL
0, SEMR0Z/E48051 HE, 12 734,
1, SERFAS0 (R AL 48051 1912 %5, AN
T1x12: 2% 18 135 E A7
0, TN RALS8051 W, 12 704,
1, ERFEs1 MEEE RALS8051 12 1%, A4
SR UART 55 [ SE I 28 L0 A 2 R AR 2, T1x 1207l LAY HIUART Ef R 12TIE 21T T

UART_MOx6: HAT AR O I8 (5 ol FE 1 B AL
0, UARTH CHIMERORFES12THIS0OS LI, 125040;
1, UARTH MR ORIE B R AL S 12THI8051 1665, 253 4)

4. \HLHBEIEHI Z F2SSADENFISADDR

AT EZHLIESE, STC12C5201AD R 5 WLk B 1 MALHLHE 3% i 25 77 28 SADEN A
SADDR. J:HSADENZ ML HE I8 15 25 77 2% (bl ABOH, EA71E HO00H) , SADDRZE M N HE L
P S (HuhlMA9H, A AE AO00H) .
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5. 5 R{TOPEEXHF F]IE. IPAIPH

HAT E P b U VFAZES L T W SR VR ap A s TEH TP Ik Fo v 43 A7 e A X
IE: FWr nvrdfras (ATArSHah)
SFR name | Address | bit B7 B6 B5 B4 B3 B2 B1 BO
IE A8H name | EA | ELVD | EADC ES ET1 | EXI1 ETO EXO0
EA: CPUM S W avrdaiilfr, EA=1, CPUJFH Wi, EA=0, CPUJHMZATA [1H b Hi i .

EARIE R A2 A P W Fo VIR 2 a5 A Wil i Je 2 EASE ] s FLUGE 32 25 il 5
LR H 7 FC VRS2 Al A 42

ES: HATHH B RVFAL, ES=1, FUVFFAT S W, ES=0, ZEiEAAT W,

IPH : Tt fe Rzl A A7 s im (AT Az F-4k)

SFR name | Address | bit B7 B6 B5 B4 B3 B2 B1 BO
IPH B7H name | PPCAH | PLVDH |PADCH | PSH |PTI1H | PX1H | PTOH | PX0H
IP: W ezl A7 a ("I ALF-4k)
SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO
1P B8H name | PPCA | PLVD | PADC | PS | PT1 | PX1 | PTO | PXO0

PSH, PS:  H47 L1 b Se e gz il 7 .
PSH=0 HPS=0H], & 47 11 W N s A A 56 2% i (1856 2%0)
PSH=0 HPS=1K}, H47 M1 W B e g0 i (P 562 1)
2 PSH=1 HPS=0f}, & 47 L1 W N R Je 2% b Ik (f e 4%.2)
PSH=1 HPS=18}, =47 11 W7k g v e 56 2 b i (1 56 24.3)
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8.2 HITOLIEELN

STC12C5201AD Z 41 B Fr (LI E AT 45 22 A5 400 TAEA SR,  ml it 02w FE X SCONH Y
SMO. SMIW B TSR, Ham1, BR2AESHRLEE, BN KIEMEI 75/
HA A I JF LA L ME IR AL . ERR0H,  HRAT D E NI R A S A7 2 .

8.2.1 HRITOTIERRN0: REHIUFFR

ERERORA, SFATEEE D TAEAE R BAL A A, AT OB O il 5 1 R E
HFLUART _MOx6/AUXR.5 = O, HJERF% [ 2 ASYSclk/12. 248 AT R0 118 {5 13 15 B AL
UART MOx6/AUXR.5 = 1, 4Rl 2 NSYSclk/2. H 4T H 5 HRxD/P3.0%m 4N, [F]25
Akt (SHIFTCLOCK) HHTxD/P3.1%iH, ik ER I eshigid, (RAL7Esd.

PRI R IE T FE: M ENPATHE R 5 N RIBZ M2 SBUFTR A H 2 R i%, AT DR
SAL I LASY Sclk/1288S Y Sclk/2(FIUART MOx6/AUXR. ST 7€ A& 1273 Bk & 250 45) FR s M
RxDA A Y (MARAL B L), RIESEh bR ETIE 717, TxDE It E B A bkef (SHIFT-
CLOCK) . #IEWIES-14 “Ki%k” Fim.

MEESHNGE, ME—ARE, RIEEHHSENDA L (FHT), o FRxDRIEHE,
A B S0 T D% B R AL k. — i (847) s ik e e i, S hilumdd W ERAS, HA
THREF R HSE, 2R W IR . R REEEIRRT, LA TLEO.

pEo T FE: B0, BB G RARERL, BIRI=0, B A7 o vrRediods i
HAIREN=11 )3 2 AT AL R0 O F2 . B O FR S5, RxDY AR AT R AN, TxD A [R5 fik e
H . ER AT 2 NS Y Sclk/1288S Y Sclk/2 (HIUART MOx6/AUXR. 5 & f& 1273 ik &
25000 o LB EnEs-1H “HI” BN

AP SE R — W (847 5, FEHfE S EAL, RWHRERIPE 17, R RrHiHRE. X
PR, s AR RTIEO

TAEFREROm;, SAEOZ LB EFEHIAISM2, AR TBSA ARBSAL . H T i 5 % [
SE NSYSclk/1285SYSclk/2, Tos iy 2 fefit, ELHH 5 LRI B R [F P R AL ik .

AT O TAERL R0 r s = W EI8-1 AR

7R B R e] L, R TXORIRXC il B G 43 il 7 A R W SR A5 5 R B AT TI= 18RI =1, & “5R
1] “IEENUER AW, BT LI ML S A 0 A ) Bl R THE R RIE KR 7, A0
T T SR bR EALTIERI
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INTERNAL BUS

WRITE
TO
SBUF

ZERO DETECTOR|

RxD
OUTPUT FUNCTION

»START SHIFT
SYSclk/12
0 TX CONTROL
»{TX CLOCK  TI SEND
1
1 SERIAL
SYSclk/2 J: PORT
| INTERRUPT OUTPUTTI}?(SNCTION
AUXR.S(UART MOx6) »RXCLOCK  RI RECEIVE
RX CONTROL
REN SHIFT
EID_>START 11111110
M . INPUT FUNCTION
LOAD
SBUF
READ
SBUF
INTERNAL BUS
WRITE TO SBUF
SEND L
SHIFT M I M M [ [ [ Lt rransmiT
RXD(DATAOUT)\_D0____ X__ DI X D2 X D3 X D4 X D5 X D6 X D7/
TXD(SHIFT CLOCK)| | [ | | | [ | [ | [ I | I | |
TI [
WRITE TO SCON(CLEAR RI)
RI |
RECEIVE
SHIFT M [ [ M [ [ M RECEIVE
RXD(DATA IN) DDO DD] DDZ DD3 DD4 DDS DD6 DD7
TXD(SHIFT CLOCK)| | [ | [ | [ | [ | [ | [ | | |

KI8-1 AT L AR 0TS eSS P B

T 3 [E S T PR A ) FHL: 0513-5501 2928 /2929 / 2966
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8.2.2 BITOIL{EHE51: 8{LUART, F4FRAITT

YA ESCONTFISMO. SMIA “017 B, HAT PR TAE. N84 UART
e, —WiEENI0AL: IR, SALEHE AL ((RALTESE) AL A 1A . BeRpR T AE, Biw]
T EHATRE . TxD/P3. LNKIE(SE, RxD/P3. OIS B, BAT NN T 3%
[IRIEHFAT

18-2 0 FR AT R X1 1 Dy R 45 M s 7 W R B W s e ) B

BRI RIEISFE: BATIEERE S RIER, £ AT R IE s TxDH o M EHLHIT—%
H “SBUF “HItE4mtEshRTEERARE, B “SBUF” 5516 “17 BAKREBIFIAE
HIZEONL, FEIEAITXIEH| eI K% . KI%E B I € I A2 B 16 BT s [F 20

FEAL 25 A7 i B B AN W 45 23X Tx D [ k3%, EEHE I E DA WFEAN “0” fEXh . X4
BRI m R BB AL E, BREERREEM “17 , EEMELEMEN
“O” , XAREKM, FTXESIRuERE —IRBA L, REM S REES “SEND”
PR, e MUE BRI R, JEEMPWHERATI, BITI=1, A FEHLER AR,

B FRROSERE . M BB R PR E A REN, BIREN=1RF, B2URES T DLIE & P
K165 B0 H R KRR #4720 IRxD, 244600 2 RxD% M 17 — “0” B kAR i 5t 5
SIS B E, RS LRI R AL 160 Wi 20ds, B IFFHAEZE AREAL T7 78 . RAL1673 40
TR 2l S AL A [FED .

1677 T B 16 RS R B L R R (CREAL BRI 8] ) 3 165650y, AR REALI [H] 17
8+ OIRAS H AL I8 X Rx Dy L FEAT RAE, Fri i 2 X UCREES “=F =" 1E, B3
WCRFEZ/D2UAR R B, LSRR TP m, femmlfett. fEfahin, iR ® fEA N
“0”7 (RHESPE) , WA TR, EAEUWER, FHEHRI "0 MBkAR . k)
RGN B R, NS B AL S, FFRBCRIERE R

PR B N R AL A7 2 A TARE N, B2 NIIFFHR AR, Hilishr” 0" # 2|
AL AT 2SI B fe TA T, fERXIEHI S R o — e, e Wi a4 2 RN 2 LA R
AN G

* RI=0;

« SM2=0EFZ I B 5 1A 1.

M FEW R B A 2, LI BEFRASBUF, {51EAr 3 ARBS, BAIRI, BIRI=1, [°FHLE
KRy, B LR SAEARE RIS A, MBI B I BHREIR B, TRHFMHHLEER, FIL
ZRE S MRXDIG 1 E7 17 =707 IBEAS, ZkS: N —mil . BWchE R, EmNhWE, 5%
IR AEIF0, BIRI=0. @GN, 4786 TETEAIR, SM2EE N0,

AT EEB PR RS AT AR, AT AR BT F e I 2 B 17 A
A AT ISR I L s R =25V 32 X (G I 3%/ T 8 13 H )

HTIx12 =0, EHTE81H% H 2 = SYSclk/12/( 256 - TH1);

HT1x12 = 1, SERT 2R 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 gypr
1FFH
A
> DETECTOR
e
INPUT SHIFT REG.
RxD (9 BITS)
LOAD

SBUF

READ
SBUF

Mol MMM M MM n n n [nn

WRITE TO SBUF
SEND

—
DATA TRANSMIT
SHIFT m_rn ffmn n T Tl
XD \ /D0 X DI X D2 X D3 X D4 X D5 X D6 X D7 Y STOP BIT
TI START BIT —

RX CLOCK

| M | M | M | M | M M
RXD

smrrar/ D0 X D1 X D2 X D3 X D4 X_ D5 X D6 X D7 Y~ stOPBIT

RECEIVE it perecror saveemives I AL ML (A0 A A0 o
SHIFT o nn fnn Jm 17
RI

KI8-2  H3 AT MRS L Th BE A A7 T I il Ak i e 1
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8.2.3 BITOTL/EHER2: 9{IUART, F4FREE

EN VYN SMlW»ﬂﬁﬂﬂlOHﬂL, FAT D TARER2 . 8347 1 AR 2 9 B bl 7 20 il A5
UARTHEA, Ho—WipfE B b LA IO, SALEHR (RALAESS) » IR RAEhr (5
OfKE) A A IEAT o R IR R g e Az (55 9fr Kidhs) HSCONH (N TB8IR AL, T sl B 187
0, B AIAEPSW b (1 75 /AB AL 48 7 PAE 26 N TB8 (TBSEE HJ 1F 9 2 WLl A% i i) b ik B b 5 A5L
ST N B A ARG AL) o PR B8 9A B dE 3 ASCONHIRBS . TxD/P3.1 4Kk M,
RxD/P3.0 4y Fcs 1, PAA X T AT Bl A ik

B2 R A -

R AT IR S A 208 4 R =05MOD/64 X (SYSclk 248 LA 2 4i%)

IR I I A S PCON T ISMODAL AT B, 24SMOD=1H/, ##£1/32 (SYSclk)
. MSMOD=0I}, #%#%1/64 (SYSclk) , #iMFRSMOD NI LN AL, o] W, 2 i R 5%
A bR [ 2 1

KI8-3 0 B AT 185 A T2 11 T R 4 i s i I B Ll R ikt 1L

HTP8-3 7 J1, MLQABE AR, BRICRE R RIS A AN, AR B TBSIR 4 B (%
Fres BB A AL, HARTWREGTHIZEAAANR,  HBU/ Ak B IR S Fr B B A )

MU AR BRI T — WUE B S 0 2[RI 2 TR B2 A

*« RI=0

« SM2=08# SM2=1, H H#ZH 15 9%k RB8=1.

2 R SR i R, AR BRI B R RS A7 B A7 A% 1 B 25 ASBUFFIRBS 1, Jf B AL
RI=1, [AEHERFBIGE, 8 FIR KGNS, TR EIRE A 25 17 4% T i EdE o
xﬁzﬁﬁa‘:ﬁ% WABENRL. o FRZAFH ST, FRYES SCE T AR I R DA b 1 (1) kAR
F8, BT —hirRAGE R

f =2, %LI@IJEM?JLH%SBUF RBSHIRITG K.
T AT SCONFFISM2. TB8H 15 B LLIBAS N L), NEHLBEHAE T 7 (#,
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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 gyjrT]
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 A3 AT AR 2 T BE 45 A7 i I B iy B3 i 1

T 3 [E S T PR A ) FHL: 0513-5501 2928 /2929 / 2966 fEE: 0513-5501 2969 / 2956 / 2947
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8.2.4 BITOTEER3: 9IUART, F4FRAIT

HSMO. SMIMEAL LIRS, AT H TAEERE A3, BAT@EFERA3 NI EdE 7P @ FUART
Wik, H—WirE Sl k. (S mhn, SA A, (IRALAESE) . 1ALl gmFEnr (B 917 4L
) AR b AL, A v g AR (3R 9fr Hidi) HSCONH I TB8FEfiE, mI ik B 1800, B
F O PSWH 7T /B AL I A7 PAE 25 N TBS (TBSEE rIE S 2 WLl A s ik £ i A7, AT {E
NEHE R ZABRIAL) o HC S5 907 B 25 ASCONIIRBS .. TxD/P3.14 K 1% 1, RxD/P3.0
vkl 1, PAAs X A AT BRIl R %

AR A
AT IS A T3P =253 X (E N 28/ B8 1 s )

HT1x12 = 0, JERF AR 1A% H 2 = SYSclk/12/( 256 - TH1);

HT1x12 = 1, sE R 25 1A% 3 = SYSclk / (256 - TH1)

AT, BRI —HF,  FLBCRr Z n] i I B X g I ST R VI A B AT R R FR ik
B, RN,

FI8-4 0 B AT I AR 23 (1) T i 45 ) s 7 B S HL S R IR it T

FH I 8-4ml 1, AL AL, BROAIER HHTBSE (k488 Ar aF 4748 5 OBl A A [F) 4
HARThReds A E, Hilk  RIESBAESE RN P EAMEE.

MRS R SE — WA JE i 0 200 [R] B A T A 2k A

« RI=0

« SM2=08# SM2=1, I HEZUEIH B 9% I RB8=1.

2 R IR SRR I 2 I, AR R RS AL A A7 A s B ASBUFFIRBSH, FFE 7
RI=1, A ENAERSPBIEEE ., R ERFAE — DAL, WIRIHRCEIRS A o 17 2% oh s o
M AR, WABEMRL, ik FIRFMWHE ST, Hla SCE BT AR I Rx D4 A I 11 Bk A8
FE, BT W EAE R

a3, B 4T 167 5 SBUF. RBSFARITE K .

BT BAEXSCONH FISM2. TBSI1 % B LGB E ML L e, NEVEEIREE T 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 571
IFFH

i i i A
BIT

INPUT SHIFT REG.
(9 BITS)

> DETECTOR | L 35 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—
XD \ / D0 X DI X D2 X D3 X D4 X D5 X D6 X D7 _X_TB8) STOP BIT
11 STARTBIT
STOP BIT GEN | [
RXCLOCK =16 RESET
1 w1 N 1 N 1 N 1 N 1 |
RECEIVE XD [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

K18-4  Hi 4T I3 Tl RE 4 M s i I Sl R aE i

T 3 [E S T PR A ) FHL: 0513-5501 2928 /2929 / 2966 fEE: 0513-5501 2969 / 2956 / 2947
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8.3 HITHETREIFENZE
STC12C5201AD R F1 5 1 ML B AT 38 AS ISR R B i TAEBL A 5, X T TAERE
O R2, HHE %5 RN M SYScIk HIPCONH (1 4% ik B A7 SMOD A 5%, Mk
A3 BB R R 5 SYSCIkMIPCONAL A KA, 1058 I 88/ 1T Bde LI B A ¢ I8 E I 4%
SR B E, TR BB, BT DU R RS 2 v AR i .
HFATIE G0, PR KRG BIIZESY Sclkf % .
24 R OB A5 3 F X BALUART MOX6/AUXR.5 = O, 4% = SYSclk/12.
5 RO 3845 3 B W B ALUART MOX6/AUXR.5 = 10, H % = SYSclk/2.
— HSYSclki & HUART _MOx6/AUXR.5% B IF, & 473845 AR R0 iR R 22 8] 8 A

AT TR, HIHSFREBR5SYSclkf XK4h, 15SMODM A K,
HEARIEAN: FATIE B A2PRF 3=25M0/64 X (SYSclk R Gt LA 4hi%)
2SMOD=1/}, JH5FF=2/64(SYSclk)=1/32(SYSclk);

Y SMOD=0/, JHFFZE=1/64(SYSclk).

MSYSclkit € &, I EPCON T SMODA,, FIIEFEM A Re . FTLL, X Pt
IR R B LA E

AT EEBIEIAIZ, PR n AR 1

B, 3R 2R=25M0P/32 X (5 B 38 /T 2 110 H 2%6)
MT1x12 =0, B3R 1A% H 2 = SYSclk/12/( 256 - TH1);
MT1x12 = 18, SER2R 1% & = SYSclk / (256 - TH1)

T E SRR LR, o] RIGEHUE AR R R R . AESEBR N R 2 ik HR AT
BB AT S, AR, kB, CHAE T e B a8 H EEs 1 R 7 E . SMOD
FIERE, R RS EHAT N HIFE 25T SLHISMOD=0541;

MOV  PCON, #00H ; {iSMOD=0
MOV  PCON, #80H ; {iSMOD=1

SMOD A 5 H H I 4% i 7 A7 25 PCON ) di iy — A, A %% 57 A9 L A 1 B IS AR 4 SI B 7 2 1
SE o
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REBEPRER, CEAE T E B AT LR R . NI AU e /B ES 1

SE I 28/ B8 I3 Y R0 SOR . BAIsHIA] (BD) P e I /T 328 1 mlodis i i v, Bile
B 28/ B8 1R H R =g I 28/ 08 1 s IR B D .

STCI12C5201AD R 5 B LA BN e I 2%/ 8 8s,  [RE i 8%/ 3088 1 g4 TAE 5 2K,
T 6 FH 5 I A B s 11 TAE 2 (8O A ShE ) VRN R R s

W EN ST RS TET e B0 TIET 2 (8ALEZNESE) , TLIRTHEH A K
H T SYScIKZ 1243 BB A 4345 (FH T 1x 12/AUXR. 67 58 A2 1243 85 2 A 43 40) k. 24 T1x12/
AUXR.6=0Ff, H AP TAEAELI2TAR, TLIRTHEGR AR B TSYSclkZ 12 S Bk 24
T1x12/AUXR. 6=18, PR ML TAEZELITRIE, TL1AITHEE N SK 1 T-SYSc kAN Z 3t 4355 1 ik v«
AL, SERT AT E RS 1% R 5 SY Sclk [ Zh B A ENA 55, SYSclkillk K, 4 &N K,
T AR T . B MN=FFN, WJRERS— N80 BRI tH— 2k (BR1E O 5 #N=00H,
M T A bE256 NI AP A HE L — Tk 24SYSclk=6MHz H.T1x12/AUXR.6=0, — N4 R2us,
#SYSclk=6MHzHT1x12/AUXR.6=1f, —AK#1Z1°80.167us (PR126%) « SYSclk=12MHzH.
T1x12/AUXR.6=01F, W—/NEf4f A 1ps, 24SYSclk=6MHz HT1x12/AUXR.6=1}, — A E#H%)
90.083ps (PR124F%) o XTI HLT,
MT1x12/AUXR. 608, 5@ BRF 8% /T 45088 i H— R BT R I [A) Ry (25—N) X 12 4= (2°—N) X 12X

SYSclk

STIx12/AUXR. 6=1H, REI58/ 44008 10 t— R A TR I (2°—N) X L = (2°—N) X SY;clk

T RAGERT 23T B A kg, B
HT1x12/AUXR. 6=00F, &I 3%/ H5038 1105 R =S Y Sclk/12 X (28—N) (IK/F))
MT1x12/AUXR. 6=1HF, 5@ 28/ H088 103 H F=SYSclk X (28—N) (Jk/Fb)

A ASYSclk N RGRBIAIE, N N ] 5 £

AR, FH B I AR T B OVE I R B (1 H Bt — . I AN IR AR 7 U SR R 2 1
JaEANE . FAAETT AR AR, NEUEEEAE, Hit#or U= 4. BCUE 2%
ST TAE T 2 8,

#: T1x12/AUXR. 6=0, SYSclk=6MHz, N=FFH,
SE I BT HORR L T AR T 07 20035 2% 6 X 1087/ {12X (256—255)} = 0.5 X 10° (ZR/FD) ;
#:  T1x12/AUXR. 6=0, SYSclk=12MHz, N=FFH,

JE BT BB TAE T 7 23 2 = 1X10° QRAD) 5
¥ T1x12/AUXR. 6=0, SYSclk=12MHz, N=00H,

SER AT RS TAET H S2FIB % = 12X 10912 X 25623906 (IR/F)

#%: T1x12/AUXR. 6=1, SYSclk=6MHz, N=FFH,
SERT 88T HRE | TAET 5 2003 H A6 X 10% (256 —255) = 6 X 10° ((R/AD) 5
#%: T1x12/AUXR. 6=1, SYSclk=12MHz, N=00H,
SE AT TAET 7 S2005 5 = 12X 109256 = 46875 (IR/FP)
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R AR HTR R S RE I AR 1 & SR TR R

W RSEN ST RSS2 H R (T1x12/AUXR. 6=0)

\ RSB E B
A RAMEIE | smop | ‘
(MHz) or | | EEEANE
R0 MAX: M 12 X X X
J72 MAX: 375K | 12 1 X X X
TRIA3 625K | 12 1 0 2 FFH
192K | 11.059 1 0 2 FDH
9.6K 11.059 0 0 2 FDH
48K 11059 0 0 2 FAH
5ag | 11059 0 0 2 F4H
: 11.059 0 0 2 FSH
12K 711986 0 0 2 1DH
1375 [6 0 0 2 720
110
o |12 0 0 1 FFFBH

BE BRIV AR 7 BT«

MOV TMOD, #20H

MOV THI, #X XH BEE BN BN
MOV  TL1, #X XH ;

SETB TRI 3 A ER AR EER
MOV PCON, #80H ; BESMOD=1

MOV SCON,  #50H 3 WEHBATEE T

PAT EIRFEFFBOG,  RIVAT 58 Bt € I 2% /11208 LR34 7 20 S A A7 3845 B A 5 S0y

R BLE .
T Al ARy B BB R R E ., — RN, A — kiR

s BCEEN AT UER . TAF T2

254
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8.4 HITORMINIZRF

1. Ci2F:

/* */

/* --- STC MCU International Limited */

/* - JERSTC 1T &5 B HLERAT H 1T {E (8-bit/9-bit) —--mmammemmemmm- */

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

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

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

/* --- Web: www.STCMCU.com */
L L s € L T)oclr T S—— *
P 5T R P B8 P B P T STOMI YR BRI oo *

/* */

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

typedef unsigned char BYTE;

typedef unsigned int WORD;
#define FOSC  18432000L //System frequency
#define BAUD 9600 //UART baudrate

/*Define UART parity mode*/

#define NONE PARITY 0 //None parity
#define ODD_PARITY 1 //0dd parity
#define EVEN PARITY 2 //Even parity
#define MARK PARITY 3 //Mark parity
#define SPACE PARITY 4 //Space parity
#define PARITYBIT EVEN PARITY //Testing even parity
sbit bit9 = P22; //P2.2 show UART data bit9
bit busy;
void SendData(BYTE dat);
void SendString(char *s);
void main()
{
#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 = 0xd5; //9-bit variable UART, parity bit initial to 0
#endif
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TMOD = 0x20; //Set Timerl as 8-bit auto reload mode
THI1 =TL1=-(FOSC/12/32/BAUD); //Set auto-reload vaule

TR1 =1, //Timerl start run

ES =1; //Enable UART interrupt

EA =1; //Open master interrupt switch

SendString("STC12C5201 AD\r\nUart Test !\r\n");

while(1);
H
/*
UART interrupt service routine
*/
void Uart_Isr() interrupt 4 using 1
{
if (RI)
{
RI=0; //Clear receive interrupt flag
PO = SBUF; //PO show UART data
bit9 = RBS; //P2.2 show parity bit
H
if (TT)
{
TI=0; //Clear transmit interrupt flag
busy = 0; //Clear transmit busy flag
H
H
/*

Send a byte data to UART
Input: dat (data to be sent)

Output:None
*/
void SendData(BYTE dat)
{
while (busy); //Wait for the completion of the previous data is sent
ACC = dat; //Calculate the even parity bit P (PSW.0)
if (P) //Set the parity bit according to P
{
#if (PARITYBIT == ODD_PARITY)
TB8 =0; //Set parity bit to 0
#elif (PARITYBIT == EVEN_PARITY)
TB8=1; //Set parity bit to 1
#endif
}
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else
{
#f (PARITYBIT == ODD_PARITY)
TB8=1; //Set parity bit to 1
#elif (PARITYBIT == EVEN_PARITY)
TB8 =0; //Set parity bit to 0
#endif
}
busy = 1;
SBUF = ACC; //Send data to UART buffer
H
/*
Send a string to UART

Input: s (address of string)
Output:None

*/

void SendString(char *s)
{

while (*s) //Check the end of the string

{

SendData(*s++); //Send current char and increment string ptr

}

}
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2. LERIET -

/* */
/* --- STC MCU International Limited */
/¥ - JE/RSTC 1T RA B HLEAT T1INEE (8-bit/9-bit) ---nnnmmmmmmmmme */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
M AR AR P EAE SR B FIZARF e - */
M ABTERR P B EE I 1 STCRI BB AR - */
/* */
;/*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, #0DSH ;9-bit variable UART, parity bit initial to 0
#endif
258 T I L R T AT PR ] KL 0513-5501 2928 / 2929 / 2966 R 0513-5501 2969 / 2956 / 2947
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MOV  TMOD, #20H
MOV A, #0FBH
MOV  THI, A
MOV  TLI, A

SETB  TRI1
SETB ES
SETB EA

MOV  DPTR, #TESTSTR
LCALL SENDSTRING

;Set Timerl as 8-bit auto reload mode
;256-18432000/12/32/9600
;Set auto-reload vaule

;Timer] start run
;Enable UART interrupt
;Open master interrupt switch

;Load string address to DPTR
;Send string

SIMP  §
TESTSTR: ;Test string
DB "STC12C5201AD Uart Test !", 0DH,0AH,0
i*
;UART?2 interrupt service routine
; */
UART ISR:
PUSH ACC
PUSH PSW
INB RI, CHECKTI ;Check RI bit
CLR RI ;Clear RI bit
MOV PO, SBUF ;PO show UART data
MOV  C, RB8
MOV P22, C ;P2.2 show parity bit
CHECKTI:
INB 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
R IE E SRR T AR A KHL: 0513-5501 2928 /2929 / 2966 fEH: 0513-5501 2969 / 2956 / 2947 259
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ODDI1INACC:
#if (PARITYBIT == ODD_PARITY)
CLR TB8 ;Set parity bit to 0
#elif (PARITYBIT == EVEN_PARITY)
SETB  TBS8 ;Set parity bit to 1
#endif
SIMP  PARITYBITOK
EVENI1INACC:
#if (PARITYBIT == ODD_PARITY)
SETB  TB8 ;Set parity bit to 1
#elif (PARITYBIT == EVEN_PARITY)
CLR TB8 ;Set parity bit to 0
#endif
PARITYBITOK: ;Parity bit set completed
SETB  BUSY
MOV SBUF, A ;Send data to UART buffer
RET
*
;Send a string to UART
;Input: DPTR (address of string)
;Output:None
; */
SENDSTRING:
CLR A
MOVC A, @A+DPTR ;Get current char
Iz STRINGEND ;Check the end of the string
INC DPTR ;increment string ptr
LCALL SENDDATA ;Send current char
SIMP  SENDSTRING ;Check next
STRINGEND:
RET
END
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8.8 &=

STC12C5201AD Z 51 5 F HLA Ef AT 388 45 AR 40 08 FH ] 43 N XL A5 Al 2 WL S B Fh . T
e BB

RS0 NH RGHBER LT, FPB AT & 470 H H#MIE (TXD—RXD, RXD—
TXD, GND—GND—#) , BIaJsZEIXALE . AN THEINEFES, b @E & EETHT,
AR FIRS—232CERS—422. RS—485FrAEHAT XALIEAE, WIS RG22 [HRH—HEREH
A, P IEE & IR T, SR EAE S .

TxD RxD
8051 RxD TxD 8051
GND GND
1

NFRIEAR T, 8AE 0T B AR A R AL 58 I8 RO RAHEE “PH” . Bl
BTN A A “Pll” nF .

A XU ¥83% 24000 RE AL TR R, B R G EASY Sclk=6MHz, AL & E 5, 241
BB . fEXHUITAEIE SR, e AR ZE—AIEIE S (Bl “o6H” ), LA Z L2
B FRINCEE ;. AR IUE 5 5, 2 R R, R R “00H” fEAMEES,
TR “05SH” R Are s, ; FILRAERKR ZVMNEES “00H” 54
TARETE AN B AT 2% TR I N R IR — R IEYA 0L, B 4kakm ZHLEEIE 5, B2 LA
FeUlt. HORIEEEAS R

| %m | B | sdE2 | s | - | HdEn

FHA I FHLH LR IE R BIEAEG

B 1 ~Ein: ALK ) 202 P niii £ ;

RIS En. B -y BdEn X (nH D)/ N RIER S A

CHURBEFRIL I “RIQA” FIWr S8l B Fn AN EH 2 75 1B/ . B S B A, 7] AL &
“OFH”{Z"5, % W B R “FOH™E 5 . HHLAAAEZEE LR ER “OFH” 155 4 B 58 R E AT
%, IREBAF AR, SNgkszreny, &R EE.

ANFFEEEER, B “i” RBEERA—, AXREFR. ZUHTHFEETHLENRE
se3%, LA IS AN B A A 00 i 0.

STCI12C5201AD & F) . 5 HLH B AT S, n EHESR ARy, Wal R B3 F k.

IR |
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(1) A7 A LEE P21
OF P TRFB
TEONFPURIE TR PR A

I

/

y
Hiht 354 DPTR, K48
R7, FZ56 25 47 4sR6 B YA

Y
FIERAN

y

FAETFILAE 5 06H

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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LR IE IR TG B
START:
MOV  TMOD, #0H s WEENSRATEELER . T2
MOV  THI, #0F3H ;W E R TR B
MOV  TL1, #OF3H ;
MOV  SCON, #50H s OWILGEL
MOV  PCON, #80H ; BESMOD=1
SETB  TRI ; JHBIERS
ST-RAM:
MOV  DPH, 31H . WESNBRAMEE FEET
MOV  DPL, 30H : DPTR¥MH
MOV  R7, 2FH s ROIEEEPHEOERT
MOV  Ré, #00H 3 RINFNZFAA4ER6TEO
TX-ACK:
MOV A, #06H ;
MOV  SBUF, A ; }E%HWLH%% “06H”
WAIT1:
JBC T1, RX - YES s SR RIETENTINE
SIMP  WAITI ; RKIETEHWATIL
RX-YES:
JBC RI, NEXTI s FW MR E S
SIMP  RX-YES 3 RILEIEIZ S, WSy
NEXT1:
MOV A, SBUF s IRIEE TIEA
CINE A, #00H, TX-ACK; HIWrZE® “00H” , 750U AIFI(ES
TX-BYT:
MOV A, R7 ; }
MOV  SBUF, A ;) RIEHHE KM
ADD A, R6
MOV  Ré, A
WAIT2:
JBC  TI, TX-NES ; }
JMP WAIT2 s ) SERERIESE
TX-NES:
MOVX A, @DPTR 5 MAMHRAMIUK 1% 34
MOV  SBUF, A s REEE
ADD A, R6
MOV  Ré, A
INC DPTR ; DPTRIEEI 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 RIEFINFZ WL
MOV  SBUF, A
WAITA4:
JBCTI, RX-0FH ; }
SIMP  WAIT4 ;
RX-0FH:
JBC R, IF-0FH ; }
SJMP  RX-0OFH 3 ) SRR LR B S
IF-0FH:
MOV A, SBUF; ;
CINE A, #OFH, ST-RAM ; ) Fllbif&4 2 A IEmh, & W k%
RET ; IRA
NI TR F B
FRUSCRE 7 B ) v L

(a) PAFREEVIGN: FRIERT;
(b) BTGV FIRIERT;
(c) HHBRE:
PMEBRAM 31H. 30HHL7CA7 B ISCEHE G2 i [X 1
R7T— 4R A E Z A7 4% -
R6—— RN ZF 1745
() FHEHPLEZES: “OFH” NEWIER, “FOH” MfEikHH, “00H” A EZIC
5, “OSH” ANEHAEIL.
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NED LS BT AR RE R
R [ sttt 42 Arau |

£ !
Hi ik 55 DPTRIG A , HutEFREIDPTR AN L

Y6 B AT 2550
Bl e 2
Y
el g Al
A3 IR 2
N
[r] FEATL [T 325 FOH

\ 4

BRI 5

F06H?

N
v
i) F L[] 3% 15H
Jia] FEBL [ 3% 000

I FHBL AT 12 0FH

AR U Z

BT RE P i

TART:
MOV ~ TMOD, #20H
MOV  THI, #0F3H

MOV  TL1,  #OF3H ; }%Hﬁ%ﬁ/ﬁi&%%liﬁﬁ
SETB TRl s A BE R AR
MOV  SCON, #50H ;o BHETEGETAL, RirEik
MOV  PCON, #80H ; | SMODH fif
ST-RAM:
MOV  DPH, 31H
MOV  DPL, 30H ;| EDPTR M Huhik:

MOV  R6, #O0OH 3 BN A7 aiE0
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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

; FPALE SORA

; FIWTREIAE S IER TS 2
-:}ﬁ$m&%“mH”,ﬁ%%W
: FALRIE “05H” Iy

s RIEWES

s SRR IR SE

o DRIRPIUAS, 3R [a] 52U iy

s SRR AN 2L

3 B AN HOMIAR T R6

: }%qwﬁmﬁ

s RE A AN SMERAM

TR A

s FUWT I A T e
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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 ;}m%m&%%WE%E%
WAIT3:

JBC I, GOOD

SIMP  WAIT3 }%
TX-ERR:

MOV A, #OFOH s A RNURIE ARG S

MOV  SBUF, A
WAIT4:

JBC TI, AGAIN R RIETE

SIMP  WAIT4
AGAIN:

LIMP  ST-RAM ;AR [EEET AR
GOOD:

RET s AR IEARIR ]

(2) A7 SOUH LS 32441

IR Z MR E, SHLEAE A 83— J7 % H A b 7 20 PA$E = 85 0% . T STC-
12C5201AD & 41 B F WL B3 473815 A T, Ha b 240 LRt —A b e m N D dthbk, At
PLSEBR b2 w W A i A 45 A, B UR/ RIE 2 v 8% S SR A T, i I A T B AL IR AN S0
WG R W, F—NFE TR EN T, D20 RSS2 R E I AR I
AR 55 F2 b AT AL B

B, AR RN, @ﬁ(kﬁﬁ)Euéﬂﬁﬁ BE (IR , 205 GBI
W) 4 FH A b — 2 7 ST @

16 TR b e O 5 R P ﬁﬁﬁ ANb AT IR W B2 45 JE A U 5388 2 Bl e
B, BHIEEERISA, AR NHRAMI2HM T AR A B S AE 28, 33HHITCNE:
IS 27 (75, frhhl-7FH. 7EH. 7DHNIREST.
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ZALERSTH B 55 R P47
R p 7 QN MR R vh 2 HEE I A R SR ATIE R ARG AR Y . A PR B A A A
FRRAM & L IE B 5 E AR PP P i e

TR
ORG  0000H
AIMP  START s HAE TR
ORG  0023H
LIMP  SERVE s IR S AL
START:
MOV  TMOD, #20H s B SCERZRATHES et TAETTR2
MOV  THI, #0F3H ;
MOV  TL1, #0F3H ; }&E?ﬂz%%ﬁ%ooﬁ/@
MOV  SCON, #50H : WEFATIEE TR, TRk
MOV  PCON, #80H ; W ESMOD=1
SETB  TRI : JABE R
SETB  7FH .
SETB  7EH ; WHEAREMANL
SETB  7DH ;
MOV  31H, #I0H s RO U EEE A2 T AMTRAMIT)
MOV 30H, #00H 3 }@&ﬁﬂﬁhﬁmom
MOV  33H, #00H s BN ELITIEO
SETB EA ; }
SETB ES ;) JFhi
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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,

AI

A, 33H,

AI
SBUF,

TI,
TI
AGAIN

SBUF,

TI,
TI
AGAIN

SBUF,

RXACK
RXBYS
RXDATA

SBUF

#OFH

A

WAITI

#OFOH

WAIT2

SBUF
#06H

#05H
A

TXERR

5 R
s TR BT SR AR S

BIntrey

s PRUCE AR IR AN
o FIWT A R 1 IR

;}ﬁmME%%WE%%%“ww’
Rk s

s VE R R A WriE SR AR B AL
; HReE b

::}ﬁ@ﬂﬁ%%&ﬁ%ﬁ%“mw’

R

s B BRSBTS AR
; FLoE AL

s HIWOR AP E S “06H”
 REOE AL
: el A TXREE

s RUCEIR ARG S, A LA S

“OSH” , ELRE MY

T I R T A PR ]
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WAIT3:

JNB TI, WAIT3 ERFRIR G

CLR TI

SIMP  RETURN s BIRE I
TXREE:

MOV A, #00H s REIRRPFI{ES, Ki% “00H”

MOV  SBUF, A s FENEIRRIRIE S, KiE “00H”
WAITA4:

INB TI, WAIT4 s SRy RIESEEE

CLR TI ; HARTHRE

CLR  7FH s VBRI FR &

SIMP  RETURN s FHIRE IR
RXBYS:

MOV A, SBUF s RUCE B P

MOV  32H, A : AEAN32HE T

ADD A, 33H

MOV  33H, A ;) BRI

CLR  7EH : IE BB YRR

SIMP  RETURN ; BIRE I
RXDATA:

MOV  DPH, 31H

MOV  DPL, 30H ;) WEfAMEEE IR

MOV A, SBUF s BRECHE

MOVX @DPTR, A s KA SMEBRAM

INC  DPTR ; HbhEARE 0L

MOV  31H, DPH ;

MOV  30H, DPL 3 }T%T?imiﬂﬁ’fﬂa

ADD A, 33H ;

MOV  33H, A s ) RGN

DINZ 32H, RETURN ;AR e

CLR  7DH s IR HIRERGE R &

SIMP  RETURN ; FARE I A
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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

Tl
;B

FRFEFAE b, ORGAREFBOUL IR S, FERFHLAI, ERVCg L Ui I 1%8 Bl

R aG L .

FESEPRN G IL 2 R 24, 10 ELAE 6 ML A TSR (R AT 5 B AR, DRIk, R
FIEEE T DURTEEAS 1 IR VE R T %

R IE E SRR T AR A

HHL: 0513-5501 2928 /2929 / 2966

fEH: 0513-5501 2969 / 2956 / 2947

271



STC12C5201ADRF A HIIER  HARSCFE M www.STCMCU.com IR 045 : 13922829991 HFA i ] : 13922809991

8.9 LB

R Z LN ARG, TEL SHOTEIE LIE. STC12C5201AD & 415 HLA &
171845 77 2 A3 B A ZHUBEE ThRE, WS A4 UEME R4t FTEDNAEX T E MM
ZHLEE RGN EEHEA .

TxD

8051 RxD /Y 1 2

\ 4 \ 4 Y
TxD RxD TxD RxD TxD RxD

8051 8051 8051

EEDy— G ENATLE ML) 2R T2 PLEE RS BN SE— S MWHLEE, A
WL ) B A 0 A5 5 1 A K

(1) ZHIEME R SEA JE P

EZHBEE RS, NEETHL (K% 52NN D ZIAIRERTSEEE, H4TiM
{5 AR ARE 7T . MCS-51 R 5 B 5 HLK B 4718 15 15 41 25 /7 23 SCONH & B 2 HLIE 15 i B 47
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, $5iZMmi N 2528 NSBUFH, FFEAIRI=1, [RICPUIERH
Wr, BEATHOREDEIYALEE; ARBS=0NEUE W, A FHER, BIKEBHEF. £SM2=0, T
T2 Hb Bk T 2 B s U, JEEAIRI=1, [AICPUIERMT, H5iZ%MwiN &% ANSBUF. #EithJ5
H, WSl 2 HLEE .

T FEEB AN ZHEE RS, MHLEHEE A0, 1, 2, -+, n. THEBHIEEREED
T

O BEWMIHLRISM2=1, 4T REEfibhtheRaSs.

@ FHLE SR EEI b E S, KBS E N1, UURREIENZ MRk,

@ FrA M ML R oy bk, & R R B B LR IY ) bk S AP bk AR B
B BRSNS, WA S MHL, TEBRSM2=0, #ERERMNENRENEEN, EE4
B e A EBOAARSE, WPNAESHEMNL, AE4ERESM2=1RZE, Xt G R R KB IEMIA
TREER, BRI S EHE il N 2 A5 NSBUF, ANEAfL, RI=0, Aap=ddilfiigRk, EE#HIH-
Hik.
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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 15 50 = ALTE S P A ABLE , TR IHSM2=1, St HJ5 EHLRIE M EHE
WA T B R

R I FR I TR A R S

(2) ZHLIEE R R

BT S ATEERAE G HE 6% B S 2M KRG M T (E 1%

i3 A T B I )3 £ R ] e Fe e 2058, AN (5 IV AT, PhCESR™ % 58
B, AFEFGEEER, RN EBAME. EZHPEERSHES BN HBRL, HINE
HAR . X BN ZS JLARAE —BEHT .

FEEENRZHERE RS, RUBCE2556 AL, & MAHLEIHEES 3 900H~FEH.

© ZEMUFFOY 2 ML <, a2 & AP ESM2=DRA, HEEERICENLRH
Hwpay,

@ FHAMMNIBRLI R E: EHLE R IEHEIEIY i, B F- 0k 19 MALIEDE AL hE
ML, ZWAFHHEFST S EHLE R TR ML R I G A, SRR KL 5 A
L EREDEAYLIPIRZ, 5 EHAIWOREIES, ENLRDIFUA &% Sz cdm b, &
16 B 00 B8 — R AR AR P B

® ZiEEHRIERIMSTFN:
00H: ZE3R MALERUSCELHE B 5
01H: ZER ML IEEHE I ;

Hpth: AREm4S.
@ MHLHPRE T4% XL E -
B7 B6 B5 B4 B3 B2 B1 BO
ERR 0 0 0 0 0 TRDY RRDY

EX:  HERR=1, MWW EITEER L
#TRDY=1, MHLRIEAER L
FRRDY=1, MALEIHE R4

© Hfth: G HEE .
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(3) BFF2H

FESEBRR P AR R SR R AR, RGN — @ 2R DA B IR mE AR, N
Z AR Wz i 5 3, (ERE e R U PR s 320l SRR i R P G 1 ) LR M . SR
2o FE R . 3% BLAL LA e 1 7 SO 61 ] B4R E— ML 8] — S — @ fE 8K A

© EWURERR

2N ERR B A7 AL Y FERAMA S B ik 95 1H, B Pk B TR i 50H B
JeH, ARBGERTIIRIMGI . S BRI TR, AR B AE Lt W Ik 55 R P 58
B HENTEKIEN, ERRGETRFRMAIZ S, BERLRE ERFEENIT. R 6
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 IEFE T 5

ORG  0000H

AJMP  MAIN N

ORG  0023H s RIEPEIRSIEF AN

LIMP  SERVE s Wb AR AR T
MAIN: . . . . .. ; FREF

ORG  1000H ; REEFEFAH
TXCALL:

MOV  TMOD, #0H s WEENSHEER e, A2

MOV  THI, #0F3H : BCEIRREFE 240007 /70

MOV  TL1,  #0F3H ; BAZLSMOD

MOV  PCON, #80H ;

SETB  TRI s JABER 2R

MOV  SCON, #0D8H : HRATOTA8, AavrEi, TB8=I

SETB  EA ;AL

CLR  ES 2RI R ATIEAE P
TXADDR:

MOV  SBUF, #05H s RIENFIY AL HE
WAIT1:

JNB TI, WAITI ; SHRRRIETERE

CLR TI s SR IE W R AR

274 i ES AR T AR AT HHL: 0513-5501 2928 /2929 / 2966 fEH: 0513-5501 2969 / 2956 / 2947



STCI2C5201AD R FI . HL4EF AR L RFMI : www.STCMCU.com

I AR ST 13922829991 WA A - 13922809991

RXADDR:
JNB RI, RXADDR AN INEE N BB
CLR TI s SLALHE R TR SR AR AR
MOV A, SBUF s BEELAIHLIEZ I A L
CINE A, #05H, TXADDR s BT R R A, 75 0 E
CLR  TBS8 s MWOHEATE, EAITB8=0, WE#A & HkE
CLR  PSW.5 + HAIFO=0kR LML
MOV  08H,  #50H 3 RIEFIEHHEFREHERO
MOV  0CH, 50H s HEYLK A IRRA
INC 0CH s BRI
SETB  ES 3 SUVFHATIEAS b
RET ; IREI R
SERVE:
CLR TI s PWIRS AR B, 1S PSSR ERETI
PUSH PSW ;
PUSH A ; }Im%)\*}z%%fj
CLR RSl ;
SETB RS0 : }iﬁf&ﬂ’ﬁ%ﬁ%&m
TXDATA:
MOV  SBUF, @R0 s RIRBAR P B e s
WAIT2:
JNB TI, WAIT2 s SHRRRIETERE
CLR  TI ; HAITI=0
INC RO ; HihEFEE 0L
DINZ R4, RETURN s BUBRHCRKIETE, RE
SETB PSW.5 ; DRIRTEHEEAIF0=1
CLR  ES s KRR AT T
RETURN:
POP A ;
POP  PSW ; }‘VJZEEMZJ
RETI S VY
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@OMFLIZRE P

FEHUSIE R RE Y IoE, - BT ML, 25 A PR ASH Ltk B A A i [m] 5 55

AHUhE, WEEAH I IESS EHUE RIS, I RE T NUAE R R SRS BEIT, IR AF TR
T HNHRAMIFI60H . TT T, SR B B A7 TR T 6 THON E Bl ) Y BBRAMURL T, R
IR e H20-0H. 20- IHAZAEARE AL, FISRABrE S R bt . Bl S K R 2 s, 11 7
2FH. 2EHWAN 75 570 F T A7 CEUE 7 1 BN B 48 £ . #s MWL P s, (2

EN
#5 MM LAZ ISR 7 i 52
ORG  0000H
AJMP  START ; R
ORG  0023H
LJMP  SERVE 3 AT N 1B R T R 45 R
ORG  0100H
START:
MOV  TMOD, #20H s BERETE: VIRWARET, WE R
MOV  THI, #0F3H ;oas/itP R L ER . TAEAR2, #
MOV  TL1,  #O0F3H s B R24000 B0 A KA
MOV  PCON, #80H : BAISMOD
MOV  SCON, #0FOH s WEBITHR3, ARk, SM2=I1
SETB  TRI s JABER g s
SETB 20+0 ;
SETB 201 ; EHAREN N
SETB EA ;
SETB ES ; F
ORG  1000H
SERVE:
CLR  RI s IEBOE SR iR ERI=0
PUSH A ;
PUSH PSW IS
CLR RSl ;
SETB RSO ; R TR AAARIX
JB 20+ 0H, ISADDR 3 BTS2 75 A S ki
B 20« 1H, ISBYTE s A A S B PR i
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ISDATA:
MOV
MOV
MOV
INC
DINZ
SETB
SETB
SETB
SIMP

ISADDR:
MOV

CINE
MOV

WAIT:
INB
CLR
CLR
CLR
SIMP

ISBYTES:
MOV
MOV
MOV
MOV
MOV
CLR

RETURN:
POP

POP
RETI

RO, 2EH
A, SBUF
@RO, A
2EH

2FH, RETURN
20 - OH

20« 1H

SM2

RETURN

A, SBUF
A, #05H,
SBUF, #01H
TI, WAIT
TI

20 < OH

SM2

RETURN

A, SBUF
RO, #60H
@RO, A
2FH, A
2EH, #61H
20+ 1H

PSW

A

RETURN

ZHLEFETT AT 2R 2R, EHI
Xt AT A LA ORI RS T, W Il R AL w42 R 3 AT 9 R IFAT /O M, RS

B PATIE R AN, B, SATITEINL, Bondsss. XEMA 2847,

[ =

B 7]

s HUHEIRETIERO

s N

s HEIRE N

s FUBT R e 75 ?
s W brEAL

s BN, R

FEHAEREAL, b AL L

R, ANFFIAE R 7]

; MFF, KIEEES “01H”

s SERERIRL R

; JE0TI, 200, SM2
: JHOTI, 20«0, SM2
; J5O0TI, 20«0, SM2
; IR

s FRSCEE K B ot
3 B EER K EEE N ERAM
; 60HHL G X 2FHHL T

; BEthb-61HT2EHH T
;20 « 1HbRE, For UG H AR

, }
]
5

; IR[A]

=~

VY7

BEE-NAE T RRENH, NESE.

R IE E SRR T AR A
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595 STCI12C5201AD R % & FHlHIA/DEEHizs

9.1 A/DiL#RaSHILER

STC12C5201AD £ 41|77 A/DFE [ B WL A/DE A IT#EPT T (P1.7-P1.0) , 75 8BRS iy i
A/DEA2E, HE A IAFI300KHZ (30 3R /FP) o 8% HLEHIANTIA/D, AR FERG I . H v e
Kol R, USRS, FEEAEPIIRNTS FRAIVOMO, F AT DO AR e 1 B8
B R AT AR — B 15 BN A/DFE R, AT N A/DAE A DA RS N0 D A

STC12C5201AD £ 41 5. HLADC (A/D#4 ¥ 8%) FI45 /30 F B iR o

ADC_CONTR Register
|ADC7POWER| SPEEDI1 | SPEEDO | ADC FLAG |ADC7$TART| CHS2 |CHS] | CHSO0 |

|

RN AT 5 I

FFF<CHS2/CHS1/CHSO A/DFEHSE B2 17 % ADC_ RES
ADC7/P1.7 —
ADC6/P1.6 —
ADC5/P1.5 —
ADC4/P1.4 —
ADC3/P1.3 —
ADC2/P1.2 —
ADCI1/P1.1 —
ADCO/P1.0 —

\/

\

BRI

LLLLL

8-bit DAC <:
ADC_RES[7:0]

[apc_so] apc_Bs|apc_B7]apc_B6]apc_Bs|apc_s4]apc_Bs|apc_s:]

STC12C5201 AD R %15 [T LADCH 2 B IEFEIT G LhEeds . BIRILIR A7 4% . 8f7DAC. #%
sk BL2F A7 2% (ADC_RESFIADC RESL) LA JZADC CONTRFY o

STC12C5201AD R HIH i HLIJADCHZ 12 IR LA RADC . 3R IR EL R RIADC F — AN PR L 28 D /A
e by, IR R LB, MRS (MSB) RG4S — i N R S N B D/ AR
e AT ILER, Gid Z IR, R BT AR A R ORI AR R B . BRI LR
TIN/ DL ¥ ai HAT S iy, RIS A
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M AT LU H, @R 2 T 5, R ADCO~T BRSNS 45 th i a% . A3
/B 2% (DAC) 6 4 (PR FUL & 5 AR i N IR ASS 0L f ol o L e 2 1R AT LU E, M L 4 SRARAF B
IR A, JFE IR L A AT A A e g . A/DEE RS R, IR R s AR AR B
ADCH: 445 R 77 47 25 ADC_RES, [AII}, B A7ADCIE | 25 /7 #5ADC_CONTR A I A /D e 25 H b 7 A7
ADC_FLAG, PAHEFE 7 A v Bl th o 7 i o ABEH0LE 168 1149 a8 3428 1] Fl ADC 2 fil] 27 A7 #8 ADC_CONTRH
fJCHS2 ~ CHSOMfE - ADCIH) % #ie 1 FiE FHADCH% 1] 73 47 8 ' B SPEED L FISPEEDO# i€« #£ 45 FHADC
ZHT, MAGZRADC L HL, S B ALADCES i F5 A7 4% - IFIADC_POWERAY

Bl By et a5 Rt AKX TR

Vin

8-bit A/D Conversion Result:(ADC_RES[7:0])= 256 x
Vee

A, Vi BRI N ETE R R, Vee y BT HLSERR TAR R, HIEA ML AR B R ARy
B k.
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9.2 S5A/DEREXSFRS

5STC12C5201AD &4 5 i HLA/D#S 5 fH e ) B A7 28 51 T N R TN o

s o R N
1 ik I N Lo | i

P1 Analog Function
Configure register

ADC _CONTR| ADC Control Register | BCH ADCJ’OWER|SPEED]|SPEEDO|ADCiFLAG|ADC7$TART|CHSZ|CHS]|CHSO 0000 0000B

P1ASF 9DH P17ASF [ PI6ASF [P15ASF | PI4ASF | PI3ASF | P12ASF [ P11ASF [P10ASF 0000 0000B

ADC RES | ADC Result Register | BDH 0000 0000B
IE Interrupt Enable | AS8H | EA |ELvD|EADC| ES | ET1 | EX1 | ETO | EX0 [0000 0000B
1P Interrupt Priority Low | B8H | PPCA [PLVD |[PADC | PS | PT1 | PX1 | PTO | PX0 |0000 0000B
IPH Interrupt Priority High| B7H |PPCAH|PLVDH|PADCH| PSH |PT1H | PXIH | PTOH | PX0H |0000 0000B

1. P1O4E TN EEIEHI HF RS P1ASF
STC12C5201AD & 51| 5 Fr HLAIA/ DI #3838 5P1H (PL. 7-PL. 0) £ A, ErENJEPIH AT
EHRAYOR,  F P AT DA B B B 8 T AR AT — BR R B WA/ DI, AFTRAENA/DER )
PRI 4k 4RAF NT/O P G R VEREIN) « FBAENA/DIEF I O 75 Sk P LASFRR IR T 6 25 47
AL E Y 1, KA DR E VB DI RS . PIASFEF A7 g i T
P1ASF : PSS T) R ) 77 A7 88 (X 37 A7 8 2 A 5 a7 48, 500
SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO
P1ASF 9DH name | P17ASF | P16ASF | P1SASF | P14ASF | P13ASF | P12ASF | P11ASF | P10ASF

P A NALAE A /DA ), DR PTASFH F AR A7 B 1.

PI1ASF[7:0] |P1.x[fZ)E JPPLASFE A2 bt [9DH] (ANRESREAT 47 F-1ib)
PIASF.0 =1 [PL. O F{E AL REA/DIE
P1ASF.1 =1 [P1. 1 CME AT AEA/DIE
PIASF.2 =1 [P1. 2/ NI Zh AEA/DIE | skP1.2 I A Lh i 22 RS, fEPower Downti st K LhkE
PIASF.3 =1 [P1. 3E{E AL Zh AEA/DIE
PIASF.4 =1 [P1. 4 {E AL Zh AEA/DIE
PIASFE.5 =1 [P1. 5 O AL REA/DIE
PIASF.6 =1 [P1. 6 I{E AL T BEA/DIE
PIASF.7 =1 [PL. 7{E LI BEA/DIE A
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2. ADC#zHZE Z2EADC_CONTR

ADC_CONTR 7 174 [ =0l R
ADC_CONTR : ADCH5 1| 27 (7 5%
SFR name | Address | bit B7 B6 B5 B4 B3 B2 | Bl | BO
ADCfCONTR BCH name | ADC_POWER | SPEEDI | SPEEDO | ADC FLAG | ADC START | CHS2 | CHS1 | CHSO

XTADC_CONTRZFfFas #HAT#R1E, I EHAMOVIR(EIE ), AZH ‘57 M ‘8 &),

ADC_POWER: ADCHLJE# A7 .
0: KMIA/DFEH 2 HIE;
L: $TTFA/DFE 25 FYA.

AN WA RRT, BADCHJEICH], BIADC POWER =0. J8BhA/DH i — & B
INA/DHLIR CHTH, A/DFARE5 W5 S A/D IR AT B DIFE, AT ASCH . WIRFTH M EBA/D
MR YR, TS M LE R, AR ARRRRE S, A B A/D k.

WA BIA/DEM 5, TEA/DFHMERZ AT, AECSEMIVONFPRGS, AFT &k EAD
i, FERR BT AR/ AT O/ R RGO LT

SPEED1, SPEEDO: ARESHE e i 4 4k 5 47 il o7

SPEEDI | SPEEDO |A/D#% 4 75 5[]
| | 70/ B R A FE e — VR, CPUZLAEAI 2 IMHZ I,
A/ D3 FE 29 300KHz
1 0 14074 B i) R e — Ik
0 1 280 I B J& e 48— IR
0 0 420 ) BG4 — K

STC12C5201AD ZR F1) 51 i HLATA /D H AR B 15045 FH [ I Bh 2 N S8R/ CHIR 3% 2 T 2 2E 1) R G b, A
{5 FH B A 43 A2 A7 B CLK._ DIV R Gehst 93 4505 Bt = 26 i A6 25 CPU LA A i A e .
U4k
TXAERT LALEADCH %8¢ i AT A, $2 A/ DA 4 i
IXAEA] LALECPUF B AR TAE, K R AR THFE

ADC_FLAG : U i e e b bR 600, MA/DEE¥SERE, ADC_FLAG =1, ZEi 0.
ANERA/DETE RS BZAL R = A T, I R A 2 7 LA /DR 4
R, BA/DEHSERSE, ADC_FLAG =1, — & EHIEO,

ADC_START : B ds (ADC) #e 4 Ja shizhilfr, wEN “17 I, JFhafe, Fedsdi a0
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CHS2/CHS1/CHSO0: ALl NIBiEE £, CHS2/CHS1/CHSO0
CHS2 | CHS1 [ CHSO | Analog Channel Select (F54Dl%5 A\ i % +%)
0 0 0 %EFE PLO FEJA/DRIAK
e PL 1 AENA/DEIAKH
R P2 fERA/DEIAKH
®HE PL.3 AEANA/DIARH
%EFE PL 4 AEA/DEIAKH
EHE P15 fERA/DEIAKH
%L P16 1ENA/DEIAKH
LHE P17 AENA/DEIARH

—t et | = | O OO

el Bl =N E=2 = Ll =)
e K= il =1 L E=1

P T o 7 Bk R 0

H T 22205, ATLL, ¥ EADC_CONTR¥E S| 24748 5, BENAA 23 A ZE ) 4 0] DL IR ff 13
FIADC_CONTR ZH 7 HIE, JR K2 #% B ADC _CONTREE #2717 2% 1B A AT 5, B4t 4 CPU
IR SR, FLE A BES CRIE B B HEADC CONTRIE il 5 47 45

MOV  ADC CONTR, #DATA
NOP
NOP
NOP
NOP
MOV A, ADC_CONTR
R AN B E R I, A RERE IE L 2IADC_CONTRES il 27 A7 2% 1{EL
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3. A/D¥ R F FEEADC_RES
FEIR T RE 27 A7 45 ADC_RESHIADC RESLTZFA7#% FH T IRAFA/ DL 485 3, Hak X F

Mnemonic | Add Name B7 B6 B5 B4 B3 B2 Bl BO
ADC_RES | BDh | A/DEEHust B2 1744

Bl By (A/D) FEaE R H AR pros:

Vin
Vce

A, Vi ABHE N BB B, Vee N BT HLSERR TAERE, I8 AL AR
e i

8-bit A/D Conversion Result:(ADC_RES[7:0])= 256 x

4. SADHE B X F 7R
IE: i RiFaffas (WThLF-4k)
SFR name | Address | bit | B7 | B6 B5 B4 | B3 | B2 | Bl | BO
IE ASH | name | EA | ELVD | EADC | ES | ETI | EXI | ETO | EX0
EA: CPURIH IR, EA=1, CPUFFJH W, EA=0, CPUBHMATA K Wr i
EA[I1EF 2 A6 R W7 v e il 2 e il o RIS i i 1 Je 2 EA T ] JL U8 52 25 il B
LI R T Ao 4 i 7 42 1
EADC : A/D¥ 4 Wr se VR4
EADC=1, F¥FA/DE: W
EADC=0, Z%ikA/D#EH bk,
UL SR VR A /DS A v BT D) 75 R A S R A L
1. 4EADCEL, FFADCHIET, X J&ADCH KT ) 2tk 7
2. KEAEL, FIHFR A MU BEEIAL, AT, R TVE 2 A ADCHT BT A/ D I8 R 45 2
R A A/ D TR SRR EAZADC. FLAG (9 /2 A/ DI 5 AR EAT) .

IPH : e gidz il A7 a8/ (AR nl {2 3-4k)

SFR name | Address | Dbit B7 B6 B5 B4 B3 B2 B1 BO
IPH B7H name | PPCAH | PLVDH | PADCH | PSH | PT1H | PX1H | PTOH | PXOH
IP: TR S g il Zr e ik (AT 2 3Hhb)
SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO
1P B8H name | PPCA | PLVD | PADC | PS | PT1 | PX1 | PTO | PXO0

PADCH, PADC: A/D# e Wil /e g% Hil 47
*PADCH=0 HPADC=0F}, A/D¥H Ak se g (15 400)
PADCH=0 HPADC=11}, A/D## Wi AR AR Je 5 b (P26 441)
PADCH=1 HPADC=0}, A/D¥H4flir s e g (1 4i2)
*PADCH=1 HPADC=1H}, A/D#¥ b b i st e 2 b W (P 5 42.3) ‘
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9.3 A/Dit#rEa R B 2% B

/
P22 28 [ ] Vee
r23[]2 27 [Ip2.1
RST[ 3 26 [_]p2.0 ATPFULL 1K
RxD/P3.0[_|4 w2 25 ] P1.7/ADC7 T—:l—-—l z 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
CLKOUTO/ECHTO/P3.4[_] 10 I\ 19 ] P1.1/ADCI1
CLKOUTI/PWMI/PCA/TI/P3S |11 o0 18 ] P1.o/ADCO
24|12 17 [_1P3.7/PCAO/PWMO
P2s[]13 16 P27
Gnd[_| 14 15[r26

A/DEEHRZEPLI, P1.0 — P1. 73:81%

mE
o
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9.4 A/DZEEFIE N A 2k i [E]

/
P22t 28 [ Vee Vee
P23[]2 27 [Pl
RST[]3 26 [_]r2.0 ATpFLL L e
RxD/P3.0[]4 7] 25 [ P1.7/ADCT o—||| ov
TxD/P3.1[]5 % 24 ] P1.6/ADC6 e
xTAL2[ 6 to 23 []PL5/ADCS 11/2 Vee
XTALI[]7 % 22 [ P1.4/ADC4 _I_O—|I /
INTOP32[ 8 7~ 21[1r13/ADCS o—ln 2/3 Vee
INTI/P3.3[]9 % 20 ] P1.2/ADC2 10K 0
CLKOUTO/ECI/TO/P3.4 [ 10 ) 19 ] P1.1/ADCI 0—|I| 3/4 Vee
CLKOUTI/PWMI/PCA/TI/P3.5[_] 11 ° 18 ] P1.o/ADCO 10K 1
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 [Jr21
RST[]3 26 [_1P2.0
RxD/P3.0[] 4 w2 25 1 P1.7/ADC7
(@) xXxxxl
™D/P3.1[]s = 24 ] r1.6/ADCS
xTAL2[ 6 !ﬁ 23 ] P1.5/ADCS R6
xtaLi 7 L 2T riamncs 1.8kQll3.3k0ll5.4kald8 2k0
NTOP3 2|8 79 21 [] PL.3/ADC3 b
INTI/P33[]9 =] 20 [] P1.2/ADC2 4 cocee
CLKOUTO/ECITO/P3.4[_] 10 ) 191 PI.I/ADCI = 0 005 051 1'1.5 1520 2025
CLKOUTI/PWMI/PCAU/TI/P3S[_| 11 o 18 [ P1.0/ADCO
412 17 ] P3.7/PCAO/PWMO I EE R AT DL SR PR T AR A AL A
(2R ] BE 16 [Jr27 FRAS I fe, 5 2 B AR e BHAE R AR 45 52
Gnd[] 14 15[ pr26 bR B TR

A LR PR T OGBS (R B /) s, RRAS B I SR R B AL
VRAE 0. 25V [l N A4k, W] LA RIGEE S PR Dy P P 5% 22 Bl B2

RO

ADCx 10KQ

= TR S5 36 AR P2 SREAG I 2K 2, SR SR R A ) B S e W]
FE, T DAY BB TS A BRI L IR VR IR
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9.5 A/DFEHRAIEIRE)SE IR

STC12C5201AD R A 5 ML Z 2% R 2N\ TAEH EVee, Frbl—MARHMESEH
FEJR . an7805 % Hi FLE /& 5V, {HSZFR LK T RE &4, 88V 4. 96V, H /7 R E L A1
T, ATAE IR SEBRI H A A R AR SR A B LY SR AIEEPROM. B, DAMEHARL

WRAFLH P Vee NE 2, miEbftid, B EES. 3V-4. 2VZ [HER, MVecALH
TE, BT BEAESEEA/DEL I — AMEIEAME MR E NS E IR, RS R TAE R R
Vee, FEHELH HAth JLESA/DFE el 18 0 FEE o 0 AT 7E ADCHE il 18 () 56 Ll iE 4h g — 1. 25V
BV, 85, . . ) PEES IRV, IR R T R Vee, B HEJUEKA/D
A mIE 0 R BEISARPER FERT Rl Y, Vee A ER) o
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9.6 A/DEEHENIRIZR (CREFFLHRIZF)

9.6.1 A/DF#NIRIZF (ADCHET )

1. CiER:

/* */

/* --- STC MCU International Limited */

/* - E/RSTC 1T AL A/DF AT RE */

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

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

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

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

L Bt o el Sl e TS & T TL T 1 N —— *

M VETERR P BOCE I 1 STCRI B R AR - */

/* */

#include "reg51.h"

#include "intrins.h"

#define FOSC 18432000L

#define BAUD 9600

typedef unsigned char BYTE;

typedef unsigned int WORD;

/*Declare SFR associated with the ADC */

sfr ADC_CONTR = 0xBGC; //ADC control register
sfr ADC _RES = 0xBD; //ADC 8-bit result register
sfr P1ASF = 0x9D; //P1 secondary function control register

/*Detfine ADC operation const for ADC_CONTR*/

#define ADC POWER 0x80 //ADC power control bit
#define ADC _FLAG 0x10 //ADC complete flag
#define ADC _START 0x08 //ADC start control bit
#define ADC _SPEEDLL 0x00 /1420 clocks

#define ADC SPEEDL  0x20 /1280 clocks

#define ADC SPEEDH  0x40 /1140 clocks

#define ADC _SPEEDHH 0x60 //70 clocks

void InitUart();

void SendData(BYTE dat);

void Delay(WORD n);

void InitADC();

BYTE c¢h=0; //ADC channel NO.
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void main()

{
InitUart();
InitADC();
1E = 0xa0;
while (1);
§
/*
ADC interrupt service routine

*/
void adc_isr() interrupt 5 using 1

{

ADC CONTR &='!'ADC _FLAG;

SendData(ch);
SendData(ADC_RES);

if (++ch > 7) ch = 0;

//Init UART, use to show ADC result

//Init ADC sfr

//Enable ADC interrupt and Open master interrupt switch
//Start A/D conversion

//Clear ADC interrupt flag

//Show Channel NO.
//Get ADC 8-bit result and Send to UART

//switch to next channel

ADC_CONTR =ADC_POWER | ADC_SPEEDLL | ADC_START | ch;

}
/*
Initial ADC sfr
*/

void InitADC( )
{ P1ASF = 0xff; //Set all P1 as analog input port

ADC_RES =0; //Clear previous result

ADC_CONTR =ADC_POWER |ADC SPEEDLL |ADC_START | ch;

Delay(2); //ADC power-on delay and Start A/D conversion
H
/*
Initial UART

*/

void InitUart()
{ SCON = 0x5a; //8 bit data ,no parity bit

TMOD = 0x20; //T1 as 8-bit auto reload

TH1 =TL1 =-(FOSC/12/32/BAUD); //Set Uart baudrate

TR1=1; /IT1 start running
}
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/*
Send one byte data to PC
Input: dat (UART data)
Output:-

*/
void SendData(BYTE dat)
{

while (1TI);

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

R IE E SRR T AR A
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2. SCYRIEFF:

/* */

/* --- STC MCU International Limited */

/% - JH/RSTC 1T RFNH ML A/DFHI)RE */
/* --- Mobile: (86)13922805190 */

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

/* -—- Tel: 86-755-82948412 */

/* --- Web: www.STCMCU.com */
AL S e i Pl e 11 1 — *
e E T e e AR L6 G2 g — *

/* */

;/*Declare SFR associated with the ADC */

ADC_CONTR
ADC_RES
PIASF

EQU  0BCH
EQU  0BDH
EQU  09DH

;ADC control register

;ADC 8-bit result register
;P1 secondary function control register

;/*Define ADC operation const for ADC_CONTR*/

ADC POWER EQU  80H
ADC_FLAG EQU  10H
ADC_START EQU  08H
ADC_SPEEDLL EQU  00H
ADC SPEEDL EQU  20H
ADC_SPEEDH EQU ~ 40H
ADC_SPEEDHH EQU  60H
ADCCH DATA  20H
ORG  0000H
LIMP  MAIN
ORG  002BH
LIMP  ADC ISR
ORG  0100H
MAIN:
MOV  SP, #3FH
MOV  ADCCH, #0
LCALL INIT UART
LCALL INIT ADC
MOV  IE, #0AOH
SIMP  §

;ADC power control bit

;ADC complete flag
;ADC start control bit

;420 clocks
;280 clocks
;140 clocks
;70 clocks

;ADC channel NO.

;Init UART, use to show ADC result

;Init ADC sfr

;Enable ADC interrupt and Open master interrupt switch
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o
;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

INC ADCCH

MOV A, ADCCH
ANL A, #07H
MOV  ADCCH, A

ORL A,

MOV  ADC CONTR, A
POP  PSW

POP  ACC

RETI

S
;Initial ADC sfr

*/

INIT_ADC:
MOV  PIASF, #0FFH
MOV  ADC_RES, #0

;Clear ADC interrupt flag

;Send channel NO.
;Get ADC 8-bit result
;Send to UART

#ADC_POWER | ADC_SPEEDLL | ADC_START

;Set all P1 as analog input port
;Clear previous result

;ADC power-on delay and re-start A/D conversion

MOV A, ADCCH
ORL A, #ADC POWER | ADC_SPEEDLL | ADC_START
MOV  ADC CONTR, A ;ADC power-on delay and Start A/D conversion
MOV A, #2
LCALL DELAY
RET
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J*
;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
i
;Send one byte data to PC
;Input: ACC (UART data)
;Output:-
; */
SEND_DATA:
JNB TI, $ ;Wait for the previous data is sent
CLR TI ;Clear TI flag
MOV SBUF, A ;Send current data
RET
i
;Software delay function
; */
DELAY:
MOV  R2, A
CLR A
MOV RO, A
MOV  RI, A
DELAY1:
DINZ RO, DELAY1
DINZ RI, DELAY1
DINZ R2, DELAY1
RET
END
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9.6.2 A/DEEIRMIIKIZRF (ADCEIFF )

1. CiEf%:

/* */

/* --- STC MCU International Limited */

/% - JIRSTC 1T BRI L A/DE AT fE */

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

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

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

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

/% W R EAERE P A BAE SCE R B FZREFR e */

/% VEAERE PP B E A T STCR R MR - */

/* */
#include "reg51.h"

#include "intrins.h"

#define FOSC  18432000L

#define BAUD 9600

typedef unsigned char BYTE;

typedef unsigned int WORD;

/*Declare SFR associated with the ADC */

sfr ADC_CONTR = 0xBC; //ADC control register
sfr ADC RES = 0xBD; //ADC high 8-bit result register
sfr P1ASF = 0x9D; //P1 secondary function control register

/*Define ADC operation const for ADC_CONTR*/

#define ADC POWER 0x80 //ADC power control bit
#define ADC FLAG 0x10 //ADC complete flag
#define ADC _START 0x08 //ADC start control bit
#define ADC _SPEEDLL 0x00 /1420 clocks

#define ADC SPEEDL  0x20 /1280 clocks

#define ADC SPEEDH  0x40 //140 clocks

#define ADC _SPEEDHH 0x60 /170 clocks

void InitUart();

void InitADC();

void SendData(BYTE dat);

BYTE GetADCResult(BYTE ch);

void Delay(WORD n);
void ShowResult(BYTE ch);

R IE E SRR T AR A
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void main()

{
InitUart();
InitADC();
while (1)
{
ShowResult(0);
ShowResult(1);
ShowResult(2);
ShowResult(3);
ShowResult(4);
ShowResult(5);
ShowResult(6);
ShowResult(7);
H
H
/*
Send ADC result to UART

*/
void ShowResult(BYTE ch)
{

SendData(ch);
SendData(GetADCResult(ch));
}
/*
Get ADC result

*/
BYTE GetADCResult(BYTE ch)
{

//Init UART, use to show ADC result
//Init ADC sfr

//Show ChannelO
//Show Channell
//Show Channel2
//Show Channel3
//Show Channel4
//Show Channel5
//Show Channel6
//Show Channel7

//Show Channel NO.
//Show ADC high 8-bit result

ADC_CONTR =ADC_POWER | ADC_SPEEDLL | ch | ADC_START;

_nop_();
_nop_();
_nop_();
_nop_();

while (I(ADC_CONTR & ADC_FLAG));
ADC_CONTR &=~ADC_FLAG;

return ADC_RES;

//Must wait before inquiry

//Wait complete flag
//Close ADC

//Return ADC result
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//8 bit data ,no parity bit
/IT1 as 8-bit auto reload
//Set Uart baudrate

//T1 start running

//Open 8 channels ADC function
//Clear previous result

//ADC power-on and delay

//Wait for the previous data is sent
//Clear TI flag
//Send current data

/*
Initial UART

*/
void InitUart()

{
SCON = 0x5a;
TMOD = 0x20;
TH1 =TL1 =-(FOSC/12/32/BAUD);
TR1=1;
H
/*
Initial ADC sfr

*/

void InitADC()

{
P1ASF = 0xff;
ADC_RES =0;
ADC_CONTR =ADC_POWER | ADC_SPEEDLL;
Delay(2);

}

/*

Send one byte data to PC

Input: dat (UART data)

Output:-

*/
void SendData(BYTE dat)
{

while (TD);
TI=0;
SBUF = dat;
}
/*
Software delay function

*/

void Delay(WORD n)
{
WORD x;
while (n--)
{
x = 5000;
while (x--);
}
}
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/* */

/* --- STC MCU International Limited */

/% - W/RSTC 1T RAIH Bl A/DIHLIIRE */
/* --- Mobile: (86)13922805190 */

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

/¥ --- Tel: 86-755-82948412 */

/* --- Web: www.STCMCU.com */
L 2 LIy T e LTI ) —— *
g T I e o g e— *

/* */

;/*Declare SFR associated with the ADC */

ADC_CONTR EQU 0BCH ;ADC control register
ADC_RES EQU 0BDH ;ADC 8-bit result register
P1ASF EQU 09DH ;P1 secondary function control register

;/*Define ADC operation const for ADC_CONTR*/

ADC_POWER EQU 80H ;ADC power control bit
ADC FLAG EQU 10H ;ADC complete flag
ADC_START EQU 08H ;ADC start control bit
ADC SPEEDLL EQU 00H ;420 clocks
ADC SPEEDL EQU 20H ;280 clocks
ADC SPEEDH EQU 40H ;140 clocks
ADC SPEEDHH EQU 60H ;70 clocks
ORG 0000H
LIMP  MAIN
ORG 0100H
MAIN:
LCALL INIT UART ;Init UART, use to show ADC result
LCALL INIT ADC ;Init ADC sfr
NEXT:
MOV A, #0
LCALL SHOW RESULT ;Show channelO result
MOV  A#l
LCALL SHOW RESULT ;Show channell result
MOV  A#2
LCALL SHOW RESULT ;Show channel2 result
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MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL

SIMP
S

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

RET

i

SEND DATA ;Show Channel NO.
GET ADC RESULT ;Get high 8-bit ADC result
SEND DATA ;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 _RES ;Return ADC result

R IE E SRR T AR A
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*

;Initial ADC sfr

; */

INIT _ADC:
MOV  Pl1ASF, #0FFH ;Open 8 channels ADC function
MOV  ADC RES, #0 ;Clear previous result
MOV  ADC_CONTR, #ADC_POWER | ADC_SPEEDLL
MOV A, #2 ;ADC power-on and delay
LCALL DELAY
RET

*

;Initial UART

; ¥/

INIT UART:
MOV SCON, #5AH ;8 bit data ,no parity bit
MOV  TMOD, #20H ;T1 as 8-bit auto reload
MOV A, #-5 ;Set Uart baudrate -(18432000/12/32/9600)
MOV  THI, A ;Set T1 reload value
MOV  TLI, A
SETB  TR1 ;T1 start running
RET

/*

;Send one byte data to PC
;Input: ACC (UART data)

;Output:-
; %
SEND_ DATA:
JNB TL$ ;Wait for the previous data is sent
CLR TI ;Clear TI flag
MOV SBUF, A ;Send current data
RET
o
;Software delay function
; */
DELAY:
MOV  R2, A
CLR A
MOV RO, A
MOV  RI, A
DELAY1:
DINZ RO, DELAY1
DINZ RI, DELAY1
DINZ R2, DELAY1
RET
END
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210& STC12C5201AD AR5 £ FHIPCA/PWME;

STC12C5201AD R A1 B 1 HLEE A 1 70 8% P R A 1 B2 B 471 (PCA) A5, AT FH - 44 s il 8%
AN KR A L A Y DL R ik g O ) (PWM) B

10.1 SPCA/PWMRK B <B4 RINeE S Fes

STC12C5201AD £ 41 1T 805151/ HL PCA/PWMERR It 25 /788  PCA/PWM SFRs

. for bk N H 55 .
s ik Hih = AAE
B7 | B6 B5 | B4 | B3| B2 | Bl | Bo

CCON  |PCA Control Register [ D8H [ CF CR - - - - CCF1 | CCFO | 00xx,xx00

CMOD  |PCA Mode Register | D9H |CIDL| - - - |cps2|cpst | cpso | ECF |o0xxx,0000

CCAPMO Eggsﬁfduleomde DAH| - |ECOMO|CAPPO|CAPNO|MATO|TOGO | PWMO |ECCFO|x000,0000

CCAPMI ﬁg;sﬁfdulelmde DBH| - |ECOMI|CAPPI|CAPNI |MATI|TOGI |PWMI |ECCF1|x000,0000

CL  |PCA Base Timer Low | E9H 0000,0000

CH  |PCA Base Timer High | FOH 0000,0000

ccapor, |PCAModule-0 Capture |,y 0000,0000
Register Low

ccapoy |PCA Module-0 Capture | 1y 0000,0000
Register High

ccapip |PCAModule-T Capture | 0000,0000
Register Low

ccapiy |PEAModule-l Capture |y 0000,0000
Register High

pca pwMo|PCA PWM Mode F2H| - . . . . - |EPCOH |EPCOL | xxxx,xx00

- Auxiliary Register 0
pca pwmi |[PCA PWM Mode F3H| - . . - . - |EPCIH|EPCIL] xxxx,xx00
- Auxiliary Register 1

B ES B T A RAF FHL: 0513-5501 2928 /2929 / 2966 fEE: 0513-5501 2969 / 2956 / 2947 299



STC12C5201ADRF A HIIER  HARSCFE M www.STCMCU.com IR 045 : 13922829991 HFA i ] : 13922809991

1. PCATEEX FFEECMOD
PCA AR Z A7 A i 2
CMOD : PCA TA/ERA P77 4%
SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO
CMOD D9H name | CIDL - - - CPS2 | CPSI | CPSO ECF

CIDL: W &5 1EPCATHE I I
M CIDL=0RF, WA T PCATHE#R 4k 2L T1E;
HCIDL=1/f, 2R FPCATHE 285 1k TAF.
CPS2. CPS1. CPSO: PCAiIEk IR FRIEHIf6r . PCATHE KA I R RN,

CPS2 | CPSI | CPSO |iE£EPCA/PWMIS £i4Hm N\
0 0 0 |0, RGiK %N, SYSclk/12
0 0 1 |1, &GiH%r, SYSclk/2

2, JEM 2RO kR BT I 2507 LA TARAE TR, BT
AT ULIE B NIl Y, AT Ik B 85 = R CPU LA I

L I BRSYSclk. JHREECE N S20M% %, AT ASTHLA YR I
PWMii

0 1 1|3, ECI/P1.2(EiP4.1)H%I A HI SNBSS £ (B K % =SYSclk/2)

1 0 0 |4, RYWEN, SYSclk

1 0 1|5, RGH%5P/4, SYSclk/4

1 1 0 |6, RGH%/6, SYSclk/6

1 1 1|7, RGH%P/8, SYSclk/8

%4, CPS2/CPS1/CPSO = 1/0/05f, PCA/PWMKIH £ &SYSclk, AN ER 250, PWM
HiZ NSYSclk/256

U R G B3R AE NPCA R P I, NAETO TAEAE I TR, +53 kd B 7= A= 35 1

R LI A8 W HIRCAE N R G o (IR SO, 5VH L8 11MHz ~ 15.5MHz) , 7] LA
L 14K ~ 19K FIPWM. FHTO i H AT RGER B HEAT 1 ~ 2564 734l

ECF: PCATH#uim H o W GEAL
MECF = O, 2% 1527 /748 CCONH CFAL [ H 1B 5
MECF = 1K, R FA7E28CCONFCFALHIH K.
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2. PCA#EHI|FF25CCON
PCAFE | 25 7 2 % X T

CCON : PCA# il 2 25 47 2%

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

CCON DSH name CF CR - - - - CCF1 | CCFO0

CF: PCATHasFE5 i ARG MPCATHER IR I, CFlfEfF EAL. 4RCMODR 47 4%
MECFALE AL,  WICFhRE R =4 sl CRAZ Al i ek B, AR @
BAHEE.

CR: PCAUHHEARFEABATIERIOL . ST KA EAL,  FRESPCATH ARSI TH 8. %42
WG E,  HRKCHIPCATHE 3%

CCF1: PCAREHRIthbRE . 4 ILVCHC B SR IS A B B AL . 1720

CCFO0: PCAREHROFWrAzRd . 4 H B VLG A SR A B A AT o 1257 D6 20

3. PCALLE/1HIX H F88CCAPMOFICCAPM1
PCAREELOM LR /i 3R 25 A7 2 1% s R
CCAPMO : PCAREEROMK) EL s /Al 3k 25 17 5%
SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO
CCAPMO DAH name - ECOMO | CAPPO | CAPNO | MATO | TOGO | PWMO | ECCFO
B7: R NERZH.
ECOMO: Vb g ThRe 2 4 o
HECOMO=1H/}, R¥FLLEZThRE.
CAPPO: 1EskIEHIA .
M CAPPO=1R}, T LFEHRIR.
CAPNO: R HI67
M CAPNO=1/}, ¥ TR
MATO: VLB H47
HMATO= 11, PCATHEUE SHEL ) EL I /il 35 27 A7 % OB ) DT C s B AL CCON B A7
2RI R AR EALCCFO,
TOGO:  FHEEIEHILL.
HTOGO=1/f, TAEEPCAREH R, PCATHEEHIME 5 bu s /Hi 3R a7 7
2 [P I IS FC A 1 CEXOJHIEH %
(CCPO/PCAO/PWMO/P1.3)
PWMO: koA i
MPWMO =11, FOVFCEXONENF AR fik 7 8 it
(CCPO/PCAO/PWMO/P1.3)
ECCF0: f#fECCFOHWT. {8 HE 2577 28 CCONTI LL i /Hi 3k bR £ CCFO, Sk bk,
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PCARRE L1 LA /4l 3k 25 A7 A% X F
CCAPMI : PCABEHL L) L /A 3k 29 A7 5%
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
CCAPM1 DBH name - ECOM1 | CAPP1 | CAPN1 | MATI1 TOG1 PWMI1 | ECCF1
B7: 1R NERZ .
ECOMI1: FiLbisgsThaeds s,
MECOMI =1/}, fRRFHE IR
CAPP1: IEHFREHINL.
HMCAPP1=11}, RV LAWK,
CAPNI1: FufsRIEHIfL,
M CAPNI =1/}, R TRBEAHIR.
MAT1:  VGHESFEHIAL .
MMAT1=1, PCATIHEUE SRR L/ 38 27 7 25 FME R UL K B2 CCONZF A7
ZRI A Wi kR EALCCF
TOG1:  BHEEIEHINT .
HTOGL=1/f, LTAYEEPCAREEH I, PCATHEAIME 5 bL s /Hh 3R a7 17
8 IOAE I VT AR A CEX 1 AR A
(CCP1/PCA1/PWM1/P1.4)
PWMI: ks i .
MMPWMI =1, FCEX I AE Bk 55 38 5 4 H
(CCP1/PCA1/PWM1/P1.4)

ECCF1: f#RECCFIHWT. {FREZF/E2RCCONI L /bR ECCFL,  FSkF= A,

PCARLER () TAFAE A B R TR 5l
PCARLH TAEREX ¥ 5E (CCAPMnE {735, n=0,1)

- |ECOMn|CAPPn| CAPNn |MATn | TOGn |PWMn | ECCFn |# 5t 34§
0 0 0 0 0 0 0 |[FCUEEME
1 0 0 0 0 1 0 |8f7PWM, i
1 1 0 0 0 1 1 [8fPWMHT S, HAE a4k v iy
1 0 1 0 0 1 1 |8 PWMHIH, H s B AT =2 v
| | ) 0 0 1 | [BREPWME AR B AR AR T
P
X 1 0 0 0 0 X (1643, HCCPn/PCANK - fd
X 0 1 0 0 0 X |16 dfHAE S, FHCCPn/PCANF N B3 fish A&
X 1 1 0 0 0 X 164 A HCCPn/PCANTI B AR il &
1 0 0 1 0 0 X |16fr AR A
1 0 0 1 1 0 X |[1647 i
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4. PCARI16LiT8E — KS8HLCLFNSSHAICH
CLAICHH 173 5 NEQHAIFOH, B A5 N00H, T {#AFPCARIZEEE .

5. PCATHIR/LLiEFHEEE — CCAPHL (REIFETH) MCCAPnH (FHLFTH)

YPCABHA TSR B LR, BT T R A7 &M By 16 i #e T EUE s 4PCAREL A
TPWMEERN, SATHRERR B 2. b, n=0. 1, 230 R0, Eir
319000, “EATTN R Mk 23 51 A

CCAPOL — EAH. CCAPOH — FAH: BHOMHHE/ LLE 17 2% .

CCAPIL — EBH. CCAPIH — FBH: HEH 1/ L i 17 o o

6. PCAIRIRPWMZ 725 PCA_PWMOFIPCA_PWM1
PCABLERLOFIPWM %5 A7 FA% 0l F
PCA_PWMO : PCAREHROPPWMATAF 7%

SFR name Address bit B7 B6 B5 B4 B3 B2 B1 BO
PCA_PWMO F2H name - - - - - - EPCOH | EPCOL
EPCOH: fEPWMEELT, 5CCAPOHA KIf %L .

EPCOL: 7fEPWMAA T, 5CCAPOLAHMILEL.

PCABLHLL FIPWM 25 748 H A% =l F
PCA_PWM1 : PCARERIJPWMZF {745
SFR name Address bit B7 B6 B5 B4 B3 B2 Bl BO
PCA PWMI F3H name - - - - - - EPCIH | EPCIL
EPCIH: fEPWMHHK T, S5CCAPIHAH HKIAEL .
EPCIL: fEPWMHR T, S5CCAPILAHHIN%L.
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10.2 PCA/PWMAIRIREYLEH

STC12C5201AD Z 41 B 1 WA 288 AT g A i+ B 2% [ 51 PCA /PWM
PCAE AT — ANFFIR I 160 B I 28, A2 1642 I R/ LA b 5 27 A&, 40 F BT,

P3.7/CCP0O/PCAO/PWMO
P3.5/CCP1/PCA1/PWMI1

PCAMIHLZE

16f.PCA
SEI /T s

AT AR TAREAREN . BT/ NIk e i 2% . s i BmT R ik
PP .
STC12C5201AD A %1 Bidk0iEFE3(P3. 7/CCPO,
FRH 1EFERIPS. 5/CCPLo

16/ PCAGE N 2%/ TH B ai 2 2 MU A 3L R e 1E, IR s

SYSclk/1 _E_
SYSclk/2 _E_‘
SYSclk/4 —E—‘
SYSclk/6 _E_‘
SYSclk/8 _E_:
SYSclk/12 —E—"
E 0% — o4

HME84INECI(P1.2) —@—

ZPCAfRHR

PCA 1K

lofn it Hds

IDLE — CMOD [cIpL] - | - | - [cps2[cPsi|cPso] ECF |
[cFTer] -1 - T - T - Jecri] ccro JccoN
PCA SEIN 8%/ T8 a4k 454

304 I E AR T R A KB 0513-5501 2928 /2929 / 2966 fE3: 0513-5501 2969 / 2956 / 2947



STC12C5201ADRFE NIRRT BARSCFREMES : www.STCMCU.com IS BoAR S #R 13922829991 AJF 4% i 1] : 13922809991

LFATERCHFICL I P 252 1IEAE [ H s 88 1+ 50 1667 PCASE INF 8% MR . PCAE IR 8% 2 2 /MR 1)
ONFEET I EAE, WEE SRR TAETE: 1/12R G40, 1/8RGR 4. 1/6 RS 4. 1/4R 4R
By 1/2RGH 8. RG4S, B 230% HEECTIIFHI N (STC12C5201AD R FILEPS. 411)
SE I 25 P 1 500U F CMODA 16k Th g 2577 2% P AICPS2, CPS1ANCPSOfT M 2 (L CMODERBK I RE 27 7%
UL

CMODHFER TN e 37 A7 25 18 2/ M1 SPCAMI % . Efi1a A &: CIDL, FHRENX T RiFFik
PCA; ECF, BEAfiRf, {HEEPCAHMT, 4PCAZE Y #8 H 4 PCATTH it AR HECF (CCON. 7) E AL,

CCONYE IR Th RE 27 7 25 A, S PCARIBATIZHIAL (CR) FMIPCAERI 28F7:& (CF) PR &AMEELY
Fr& (CCF1/CCFO) o @it BAICRAL (CCON. 6) SRIZATPCA. CROZAEIEZIIPCAZEFA. 4PCA
TR RS H N, CRAZ (CCON. 7) B Az, 41 SECMODEF 77 28 HUECFAL B Air, B2 4. CFAL R T@
I AFIEFR . CCONEF A7 2% A0~ 3R PCAR MBI BIARE  (FLOXT PLAEERO, ALIXFRIBEERL)
20 A UG Bk b e i A AL . X kR N AR MRS . BT BRI — AN A
&, PCARF W R WE s

PCAII AN BELERER I} B — MNFFRR T RE B A7 85 . EAI14r B2 HEEROXT RICCAPMO, #5HR1%¢ R
CCAPML, Rk ) REaF A7 2 B & T AH RO HR (1) TAE B A HI4L

R A DU RC Y L AT, ECCFnfiz (CCAPMn. 0, n=0, 1B TAERIMEERE) fHEECCON
FE Ik T S 27 17 2% (1 CCFnkR SR P2 A rh

PWM (CCAPMn. 1) FH R GE Rk 55 A Hl A% X o

MPCATHEUE SHEHR IR/ L B AR 2R M E AR L EC R, G0 5RTOGAL (CCAPMn. 2) EAL,
L CEXn#in H K R A= B L

MPCATHEUE 5S4 3R/ L B A7 2 OB AH UL EC Y, i SR VCECAZMATn (CCAPMn. 3) B
i, CCONZF 1728 FICCEnhL ¥ 4 B AL

CAPNn (CCAPMn. 4) FICAPPn (CCAPMn. 5) FiSRU¥LEHiZKENMIE . CAPNnALfERE T BE
WA, CAPPnfAERE EFAWTE . WRBAE B, NIBFEARIRE e, FIRATEFF
BhAR U=

i3 B ZCCAPMn 27 A2 2% HIECOMnfz (CCAPMn. 6) SRAFfE LB 3% Thhk .

FEANPCAREHRIE XS B A AP 2577 %%, CCAPnHAICCAPnL. 4 BBk ER bk, ©ATHk
RAF16AL T BUE . HPCARER I AEPWMIE S R R, EATRSkEHEm B r &=,
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10.3 PCAMEIRA T 1EHER
10.3.1 #HIRELR

PCABEER TAE T AR RN 45 H B R AR . B —PCAREE TARFER SRR, F1E48
CCAPMnf 4z (CAPNnFNCAPPn) B H{E(T—AL A E 1. PCARIR T/ FHFFRAE AR, XL
[IAMIHBCEXnEA A (CCPO/P3. 7, CCP1/P3.5) [MBR AT RAE . 2 RAE R AR, PCAREAF 5L
FEPCATHEL AR PR F5 /7 4% (CHFICL) M{EZEE B IMIRAFT A3+ (CCAPnLFICCAPnH) .

[ck | ecr | = | = | = | = [ccri| ccrolccon gii: pshy

| E— -1
A
| g EE

CCPn — |
(CCPO/P3.7, [ ] | || o I'
CCP1/P3.5) I |
| 1
| - IECOMnI CAPPnICAPNnI MATn | TOGn IPWMn | ECCFn |CCAPMn, n=0,1
0 0 0 0 Huihik:DAh, DBh

PCA Capture Mode (PCATHFRAE)

U0 FECCONSRIE Th & 27 7 28 7 ) A7 CCPn A CCAPMn 4% Bk T it 27 47 2% H I AL ECCEn A : B A7, ¥
FEA T, AR R W R S5 FE R R BT — MR R PR AR T R T, R R R AR AL R B

o
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10.3.2 161X ERTER 1R
1607 A e I a2k A BB

Write to CCAPnL WritetoCCAPnHl CF |CR | — | — | —

| - |ccri|ccrolccon

15k A R L
0 1

[ ccapnn |ccapnL|

PCAH
(To CCFn)

o6
1 e 16-Bit comparator IILEEE ! o !

TTTT

[ar |

ECOMn=0, {ZIkLb#%
ECOMn=1, K& L4

[ - [ecomn [cappn|capnn|maTn[ToGn [pwMA{ECCEn [cCAPMA
0 0 1 0 0

PCA Software Timer Mode / PCARIEL ] 16457 4 52 B B2 5 X/ PCA L B =,

BT & ZCCAPMn% 77 28 FIECOMAIMATA., [ fFPCAMIH FI/E B el 28 (LD &
PCAE I #% FME S A R 27 A7 2 (AR BB, 4P AT, @R ALCCFn (FECCONS;#L T
RE A ) MIAZECCFn (fECCAPMnS R IhREZ A7 o) #BREAL, W= rPbr.

[CH,CL]%:RE— & IS (8] B 3 N1, I [] [a] B& B e T30 38 i i il o it 430k 38 A I
BRIENSYSclk/12, BE12ANE 8 A J[CH,CL 1. 4[CH,CL]¥% fin #]%%+[CCAPnH, CCAPnL]
i, CCFn=1, F=Arplrig=R. WREFRPCABLH WG, 784 Wik T+ W4 [CCAPnH,
CCAPnLTHG I —NAH A B E AR, 54 P Wi s 1R) 1) B N TA) TH 2 AH R A, AT SEBIL 17 7€ I
Ihie. B s fa] K o B pe - B B R PRI 3 DA S PC AT B B3 T M W B . R TR UL BHPCA
TR TR T E T

ik, RGEMEPEIESYSclk = 18.432MHz, iEFE I B8 S Y Sclk/12, 5 I I (8] T A 5ms, N
PCATHE AR THEUE A :

PCATFES T4 =T/ ((1/SYSclk )x12 ) =0.005 / (( 1/ 18432000)x12 ) = 7680 (10 #l|%k)
= 1E00H (163140

W2V, PCATFRT 28 1H 2 IEOOH K, &l I [A] 4 4& 5Sms, Xk & /IR 4 [CCAPnH,

CCAPnL)E i #uE CEK) -
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10.3.3 SiEMmEER

A CR D), 24PCATHEES 1B 5 T4 3R 5 A7 8% OB AH VT RO, PCARER () CCPn
S R A B . LS A R, CCAPMn 2947 22 ({1 TOGn, MATnAIECOMnASE A 25 35 B 57 o

|CF | CR| - | - |— | - |CCF1|CCFO|CCON

] J&'5
Write to CCAPnL Write to CCAPnH “— -T-

PCAIk
11k Lot R LeA
0 1

| CCAPnH |CCAPnL

! | (To CCFn)
ffife
R T L -

|1T|1T|

ECOMn=0, % IF b e
ECOMn=1, %&b

CAPPn

CAPNn

| - |ECOMn MATn | TOGn |PWMn| ECCFn | CCAPMn

0 0 1 1 0

PCA High-Speed Output Mode / PCA f=38 4 H A =X

CCAPnL B #R5E T PCABLHn 1t kA% . 4PCAR #h IR & SY Sclk/28 , % Akt (1)
f=SYSclk / (4xCCAPnL )
HH, SYSclk ARG BA . Hit, 7 LA#3R|CCAPnLIF{ECCAPnL = SYSclk / ( 4xf).
WARTHE 2 AR L, AT DY & N, |/
CCAPnL = INT (SYSclk / ( 4xf) +0.5)
Horp, INTO)NEUESEE, BEEEE/D L Flan, RESYSclk = 20MHz, ZRPCA =ik
MREH 125kHZ 0779, WCCAPALH [F{E RN
CCAPnL = INT (20000000 / ( 4x125000 ) + 0.5 )= INT ( 40 + 0.5 ) = 40 = 28H
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10.3.4 BXZEIFTIIERN(PWM)

Jik & 1 #](PWM, Pulse Width Modulation)s & —Ff FIFE 7 RIzH G2t . M4
WIEHEA, E=MENIRS) . D/ARKIZE &6 Z N . STC12C5201AD &4 # 5 HLEY
PCAMER AT LLE AR 7 ¥5E , HH TAE T8 PWMIR R . PWMIE R (4580 T B iR

CPS2/CPS1/CPS0O = 1/0/0 &, PCA/PWMIL)
EPCnH | CCAPnH PR £ SYSclk, AN Timer0, PWM#) 4 %
FISY Sclk/256, B A i R Gt B /3 AE Ny
i PCAMIFEIE, MiFTOT/EZEITRIR, o403

> AN Bk R A 35 H L R P ERRCAE N R 4¢
b, 7T DU4R H 14K~ 19K % [ PW M.,
FHTOR 3 W AT % 2R S8 ik AT 1~256 4% 43 4

EPCnL | CCAPnL

l | o

enable ol (0,CL)<(EPCnL,CCPnL)

ER e (0,CL)>=(EPCnL,CCPnL)

i fhi i1

0 CL

.—PE PWMn

CL overflow

[ - [ecomn | capen [ capnn | mamn | ToGn | pwmn | ECCRn [ CCAPMN, n=0,1
1 0 0 0 0 1 0

PCA PWM mode / T i fill ik v T8 & 4 AR 2K

A PCARE R AT F/EPWMA . (BB o By SR B T PCA E I 2% U Isf b s

W T AT A B AL AU FIPCAE I 2%, BT e Trdm AR A R . S AN i i o =
bR ST ARG, 548 B ()3 3K %5 77 25 [EPCnL, CCAPnL]H 5. Y& F 8 CLIY{E /N T[EPCiL,
CCAPnL]Ff, Hith Afk:; UHFFRCLIMESE TBIKT[EPCnL, CCAPnL]R, #ith vE. 4CL
(B FHFFAZ 003 H i, [EPCnH, CCAPnH] ) 2 25 3 B|[EPCnL, CCAPnL]H o JX A% ik n] S8
T IHEHPWM. ZAEFEPWME I, HERCCAPMNZF 17 2% I PWMnATECOMNA 2 7 B 47

PCAR Sy N5 A0 %
256

PCAI I N5 AT LM CL R 8Fprhik e —Fh: SYSclk, SYSclk/2, SYSclk/4, SYSclk/6,
SYSclk/8, SYSclk/12, I 220115 i, ECUP3.4%1 N .

HTPWMZSHLI, Frbl: PWMEIAIHR=
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20 HESRPWME A% A38KHz, SYSclk PCA/PWMIN #fig N, K HiSYSclkffi{f
tit 5 A 2038000=SYSclk/256 , 15 F 44040 SYSclk=38000 x 256 x 1=9,728,000
G SR LS I AT Y ATIZR P WM HH, AT 3% 6 B 25 0 1) va H 2R Bl ECLI 1 % A A W PCA/PWM
F147 B e iy N\ D
MEPCnL = 0 &, ECCAPnL = 00HI, PWMIH & i i 5
{EPCnL = 1 &, CCAPnL = OFFHI}, PWMI# & i A
LEATOLE NPWMAE IR, % O FPIRAS :

PWM X Hi AR 2 PWMEH H B TR A
55 L/ HEXLA) SR HES A H /5 R, B H B A HE B 1K - 10K
SRHER A /o bR | sE R A /5R E A, B hnge PR R FE B 1K-10K
AN/ P PWMTEAL
iR | i
PR % He FELFH 10K 2] 1K
wavon DXf——= o HHH
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10.4 APCAIhEEY RBIMNRP IR RGIIZF (CIZEFFC4mIZF)

1. CiEF:

/* */
/* --- STC MCU International Limited */
/% - 7R STC 1T RAIHFHL FIPCATIREY MR H BT ---mmmme- */
/* --- 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 R AR T, - - */
/% VEAERR T R B E R A 1 STCR BERE ALY - */

/* */

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

typedef unsigned char BYTE,;
typedef unsigned int WORD;

/*Declare SFR associated with the PCA */

sfr CCON = 0xDS§; //PCA control register

sbit CCFO0 = CCON"0; //PCA module-0 interrupt flag

sbit CCF1 = CCON"I; //PCA module-1 interrupt flag

sbit CR = CCON"6; //PCA timer run control bit

sbit CF = CCON"T7; //PCA timer overflow flag

sfr CMOD = 0xD9; //PCA mode register

sfr CL = OxE9; //PCA base timer LOW

sfr CH = OxF9; //PCA base timer HIGH

sfr CCAPMO = 0xDA; //PCA module-0 mode register

sfr CCAPOL = O0xEA; //PCA module-0 capture register LOW
sfr CCAPOH = OxFA; //PCA module-0 capture register HIGH
sfr CCAPM1 = 0xDB; //PCA module-1 mode register

sfr CCAPIL = OxEB; //PCA module-1 capture register LOW
sfr CCAPIH = OxFB; //PCA module-1 capture register HIGH
sfr PCAPWMO = 0xf2;

sfr PCAPWMI1 = 0xf3;

sbit PCA_LED P170; //PCA test LED

void PCA _isr() interrupt 7 using 1
{
CCF0 = 0; //Clear interrupt flag
PCA LED =!PCA_LED; /Itoggle the test pin while CEXO0(P1.3) have a falling edge
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void main()

{
CCON = 0; //nitial PCA control register
//PCA timer stop running
//Clear CF flag
//Clear all module interrupt flag
CL=0; //Reset PCA base timer
CH =0;
CMOD = 0x00; //Set PCA timer clock source as Fosc/12
//Disable PCA timer overflow interrupt
CCAPMO = 0x11; //PCA module-0 capture by a negative tigger on CEX0(P1.3)
//and enable PCA interrupt
/1 CCAPMO = 0x21; //PCA module-0 capture by a rising edge on CEX0(P1.3)
//and enable PCA interrupt
/1 CCAPMO = 0x31; //PCA module-0 capture by a transition (falling/rising edge)
/lon CEX0(P1.3) and enable PCA interrupt
CR=1; //PCA timer start run
EA=1;
while (1);
H
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2. CHwiEFr:

/* */
/* --- STC MCU International Limited */
/% - 7R STC 1T HRAEE L HPCATIRES RSB T - *
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/¥ --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
L 2a LI Y T e L T[T ) ——— ot
g T e T e oS g s — ¥
/* */
;/*Declare SFR associated with the PCA */
CCON EQU 0DS8H ;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 O0F9H ;PCA base timer HIGH
CCAPMO EQU ODAH ;PCA module-0 mode register
CCAPOL EQU OEAH ;PCA module-0 capture register LOW
CCAPOH EQU 0OFAH ;PCA module-0 capture register HIGH
CCAPM1 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
PCA LED BIT P1.0 ;PCA test LED
ORG 0000H
LIMP MAIN
ORG 003BH
PCA_ISR:
CLR CCFO0 ;Clear interrupt flag
CPL PCA_LED ;toggle the test pin while CEX0(P1.3) have a falling edge
RETI
ORG 0100H
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MAIN:
MOV CCON, #0 ;Initial PCA control register
;PCA timer stop running
;Clear CF flag
;Clear all module interrupt flag
CLR A ;
MOV CL, A ;Reset PCA base timer
MOV  CH, A ;
MOV CMOD, #00H ;Set PCA timer clock source as Fosc/12
;Disable PCA timer overflow interrupt
MOV  CCAPMO.#11H ;PCA module-0 capture by a falling edge on CEX0(P1.3)
;and enable PCA interrupt
; MOV  CCAPMO.#21H ;PCA module-0 capture by a rising edge on CEXO0(P1.3)
;and enable PCA interrupt
; MOV  CCAPMO.#31H ;PCA module-0 capture by a transition (falling/rising edge)
;on CEXO0(P1.3) and enable PCA interrupt
SETB CR ;PCA timer start run
SETB EA
SIMP  §
END
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10.5 FAPCAThEELI BRI HIERF (CREFFCHamizHF)

1. CIEFF:

/* */
/* --- STC MCU International Limited */
/% - PR STC 1T ZFIR L FIPCATAE S I 6B 5 5 —-eenene
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
M AR EAERE T A SR 5 SRR, e */
P VEFERE A B A T STCH BB AL - */

/* */

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

#define FOSC  18432000L
#define T100Hz (FOSC/12/100)

typedef unsigned char BYTE;

typedef unsigned int WORD;

/*Declare SFR associated with the PCA */

sfr CCON = 0xD§; //PCA control register

sbit CCFO0 = CCON"0; //PCA module-0 interrupt flag

sbit CCF1 = CCONA"I; //PCA module-1 interrupt flag

sbit CR = CCON"6; //PCA timer run control bit

sbit CF = CCON"T7, //PCA timer overflow flag

sfr CMOD = 0xD9; //PCA mode register

sfr CL = 0xE9; //PCA base timer LOW

sfr CH = 0xF9; //PCA base timer HIGH

sfr CCAPMO = 0xDA; //PCA module-0 mode register

sfr CCAPOL = OxEA; //PCA module-0 capture register LOW
sfr CCAPOH = OxFA; //PCA module-0 capture register HIGH
sfr CCAPM1 = 0xDB; //PCA module-1 mode register

sfr CCAPIL = OxEB; //PCA module-1 capture register LOW
sfr CCAPIH = O0xFB; //PCA module-1 capture register HIGH
sfr PCAPWMO = 0xf2;

sfr PCAPWMI = 0xf3;

sbit PCA_LED = P170; //PCA test LED

BYTE cnt;

WORD value;
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void PCA_isr() interrupt 7 using 1

{
CCF0 =0; //Clear interrupt flag
CCAPOL = value;
CCAPOH = value >> §; //Update compare value
value += T100Hz;
if (ent-- == 0)
{
cnt = 100; //Count 100 times
PCA_LED =!PCA_LED; //Flash once per second
}
}
void main()
{
CCON = 0; //nitial PCA control register
//PCA timer stop running
//Clear CF flag
//Clear all module interrupt flag
CL=0; //Reset PCA base timer
CH = 0;
CMOD = 0x00; //Set PCA timer clock source as Fosc/12
//Disable PCA timer overflow interrupt
value = T100Hz;
CCAPOL = value;
CCAPOH = value >> 8; //Initial PCA module-0
value += T100Hz;
CCAPMO = 0x49; //PCA module-0 work in 16-bit timer mode
//land enable PCA interrupt
CR=1; //PCA timer start run
EA=1;
cnt =0;
while (1);
}
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2. LERIEF-

/* *)
/* --- STC MCU International Limited */
/¥ - J7x STC 1T RAF AL FHPCAT)RE LI 161 58 I % ------—- */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
7 B SRR 7 A P BRAE SCE A 5 AR, e */
¥ A FERR PP A el SC B I ] T STCRI BB AR T —memmmmmee */
/* */
T100Hz EQU 3CO00H ;(18432000/ 12/ 100)
;/¥Declare SFR associated with the PCA */
CCON EQU 0D8H ;PCA control register
CCFO0 BIT CCON.O ;PCA module-0 interrupt flag
CCF1 BIT CCON.1 ;PCA module-1 interrupt flag
CR BIT CCON.6 ;PCA timer run control bit
CF BIT CCON.7 ;PCA timer overflow flag
CMOD EQU 0D9H ;PCA mode register
CL EQU 0E9H ;PCA base timer LOW
CH EQU OF9H ;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
PCA_LED BIT P1.0 ;PCA test LED
CNT EQU 20H
ORG 0000H
LIMP  MAIN
ORG 003BH
LIMP  PCA_ISR
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ORG 0100H
MAIN:
MOV  SP, #3FH
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 EA
MOV  CNT, #100
SIMP $
PCA ISR:
PUSH PSW
PUSH ACC
CLR CCFO0
MOV A, CCAPOL
ADD A, #LOW T100Hz
MOV  CCAPOL,A
MOV A, CCAPOH
ADDC A, #HIGH T100Hz
MOV  CCAPOH,A
DINZ CNT, PCA_ISR_EXIT
MOV  CNT, #100
CPL  PCA_LED
PCA ISR EXIT:
POP ACC
POP PSW
RETI
END

;Initial stack point

;Initial PCA control register

;PCA timer stop running
;Clear CF flag

;Clear all module interrupt flag

;Reset PCA base timer

s

;Set PCA timer clock source as Fosc/12

;Disable PCA timer overflow interrupt

;Initial PCA module-0

;PCA timer start run

;Clear interrupt flag

;Update compare value

;count 100 times

;Flash once per second

;PCA module-0 work in 16-bit timer mode and enable PCA interrupt
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10.6 PCAffE SR KA RGIER (CIZEFFCHmIzF)

HJF R I7) = 13922809991

1. CiEF:

/* *)

/* --- STC MCU International Limited */

¥ - R STC 1T RAH T HL PCAK H s K ---mmmmmeemmmmeo- */

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

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

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

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

L STl G e e L)1 e — */

P 5 PP 3 8 T W P T STORY R B ARAF —ommmeeeee */

* ¥

#include "reg51.h"

#include "intrins.h"

#define FOSC  18432000L

#define T100KHz (FOSC /4 /100000)

typedef unsigned char BYTE,;

typedef unsigned int WORD;

/*Declare SFR associated with the PCA */

sfr CCON = 0xD§; //PCA control register

sbit CCFO0 = CCON"0; //PCA module-0 interrupt flag

sbit CCF1 = CCON"I1; //PCA module-1 interrupt flag

sbit CR = CCON"6; //PCA timer run control bit

sbit CF = CCON"7; //PCA timer overflow flag

sfr CMOD = 0xD9; //PCA mode register

sfr CL = 0xE9; //PCA base timer LOW

sfr CH = 0xF9; //PCA base timer HIGH

sfr CCAPMO = 0xDA; //PCA module-0 mode register

sfr CCAPOL = OxEA; //PCA module-0 capture register LOW
sfr CCAPOH = OxFA; //PCA module-0 capture register HIGH
sfr CCAPM1 = 0xDB; //PCA module-1 mode register

sfr CCAPIL = OxEB; //PCA module-1 capture register LOW
sfr CCAPIH = OxFB; //PCA module-1 capture register HIGH
sfr PCAPWMO = 0xf2;

sfr PCAPWMI1 = 0xf3;

sbit PCA_LED = PI170; //PCA test LED

BYTE cnt;

WORD value;
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void PCA_isr( ) interrupt 7 using 1

{
CCF0 = 0; //Clear interrupt flag
CCAPOL = value;
CCAPOH = value >> §; //Update compare value
value += T100KHz;
b
void main()
{
CCON = 0; //Initial PCA control register
//PCA timer stop running
//Clear CF flag
//Clear all module interrupt flag
CL=0; //Reset PCA base timer
CH=0;
CMOD = 0x02; //Set PCA timer clock source as Fosc/2
//Disable PCA timer overflow interrupt
value = T100KHz;
CCAPOL = value; //P1.3 output 100KHz square wave
CCAPOH = value >> 8; //Initial PCA module-0
value += T100KHz;
CCAPMO = 0x4d; //PCA module-0 work in 16-bit timer mode
//and enable PCA interrupt, toggle the output pin CEXO0(P1.3)
CR=1; //PCA timer start run
EA=1;
cnt=0;
while (1);
b
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2. CéwmtzFr:

/* */
/* --- STC MCU International Limited */
/% - Jf7x STC 1T RAIH T HL PCAKH H iy BT --mmmmmmmmmmmmeee- */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
L T I ST AT I] 0 - S — %/
B R LS Ll L R L Ve s — %/

* ¥
T100KHz EQU 2EH 218432000 / 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 0OEAH ;PCA module-0 capture register LOW
CCAPOH EQU OFAH ;PCA module-0 capture register HIGH
CCAPM1 EQU 0DBH ;PCA module-1 mode register
CCAPIL EQU 0OEBH ;PCA module-1 capture register LOW
CCAPIH EQU OFBH ;PCA module-1 capture register HIGH
ORG 0000H
LIMP MAIN
ORG  003BH
PCA_ISR:
PUSH PSW
PUSH ACC
CLR CCFO0 ;Clear interrupt flag
MOV A, CCAPOL
ADD A, #T100KHz ;Update compare value
MOV  CCAPOL,A
CLR A
ADDC A, CCAPOH

MOV  CCAPOH,A
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PCA_ISR_EXIT:

POP ACC
POP PSW
RETI
ORG 0100H

MAIN:
MOV  CCON, #0
CLR A
MOV  CL, A
MOV  CH, A
MOV  CMOD, #02H
MOV  CCAPOL,#T100KHz
MOV  CCAPOH,#0
MOV  CCAPMO,#4dH
SETB CR
SETB EA
SIMP  §
END

;Initial PCA control register
;PCA timer stop running
;Clear CF flag

;Clear all module interrupt flag
;Reset PCA base timer

>

;Set PCA timer clock source as Fosc/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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10.7 PCAiiHPWMRBIRGIIZRF (CIEFF L 4mizF)

1. CIEFF:

/* */

/* --- STC MCU International Limited */

/% J7x STC 1T &5 5 A KL PCA%HPWM */

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

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

/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
L S el 355 [ e oS TR 1 N — *
/% VEAERR R B EE R B A ST BERE AR Y - */

/* */

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

#define FOSC  18432000L

typedef unsigned char BYTE;
typedef unsigned int WORD;

/*Declare SFR associated with the PCA */

sfr CCON = 0xD§; //PCA control register

sbit CCFO0 = CCON"0; //PCA module-0 interrupt flag

sbit CCF1 = CCON"I; //PCA module-1 interrupt flag

sbit CR = CCON"6; //PCA timer run control bit

sbit CF = CCON"7; //PCA timer overflow flag

sfr CMOD = 0xD9; //PCA mode register

sfr CL = 0xE9; //PCA base timer LOW

sfr CH = 0xF9; //PCA base timer HIGH

sfr CCAPMO = 0xDA; //PCA module-0 mode register

sfr CCAPOL = O0xEA; //PCA module-0 capture register LOW
sfr CCAPOH = OxFA; //PCA module-0 capture register HIGH
sfr CCAPM1 = 0xDB; //PCA module-1 mode register

sfr CCAPIL = OxEB; //PCA module-1 capture register LOW
sfr CCAPIH = 0xFB; //PCA module-1 capture register HIGH
sfr PCAPWMO = 0xf2;

sfr PCAPWMI1 = 0xf3;
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void main()

{
CCON=0; //nitial PCA control register
//PCA timer stop running
//Clear CF flag
//Clear all module interrupt flag
CL=0; //Reset PCA base timer
CH=0;
CMOD = 0x02; //Set PCA timer clock source as Fosc/2
//Disable PCA timer overflow interrupt
CCAPOH = CCAPOL = 0x80; //PWMO port output 50% duty cycle square wave
CCAPMO = 0x42; //PCA module-0 work in 8-bit PWM mode
//land no PCA interrupt
CCAPIH = CCAPIL = 0xff; //PWMI1 port output 0% duty cycle square wave
PCAPWMI1 = 0x03;
CCAPMI1 = 0x42; //PCA module-1 work in 8-bit PWM mode
//land no PCA interrupt
CR=1; //PCA timer start run
while (1);
}
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2. JLERIEFT-

/* */

/* --- STC MCU International Limited */

/¥ — 7~ STC 1T ZFH A KL PCA%HPWM */

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

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

/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
S s i P e Aot T 1 N ——— +/
e e I I S U U VWG g — *

/* */

;/*Declare SFR associated with the PCA */

CCON EQU 0DS8H ;PCA control register
CCFO0 BIT CCON.0 ;PCA module-0 interrupt flag
CCF1 BIT CCON.1 ;PCA module-1 interrupt flag
CR BIT CCON.6 ;PCA timer run control bit
CF BIT CCON.7 ;PCA timer overflow flag
CMOD EQU 0D9H ;PCA mode register
CL EQU 0E9H ;PCA base timer LOW
CH EQU 0F9H ;PCA base timer HIGH
CCAPMO EQU O0DAH ;PCA module-0 mode register
CCAPOL EQU 0OEAH ;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
ORG 0000H
LIMP MAIN
ORG 0100H
MAIN:
MOV  CCON, #0 ;Initial PCA control register
;PCA timer stop running
;Clear CF flag
;Clear all module interrupt flag
CLR A ;
MOV CL, A ;Reset PCA base timer
MOV  CH, A ;
MOV CMOD, #02H ;Set PCA timer clock source as Fosc/2

;Disable PCA timer overflow interrupt
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MOV A, #080H ;
MOV  CCAPOH, A ;PWMO port output 50% duty cycle square wave
MOV  CCAPOL, A ;
MOV CCAPMO, #42H ;PCA module-0 work in 8-bit PWM mode and no PCA interrupt
MOV A, #0COH ;
MOV  CCAPIH.A ;PWMI1 port output 25% duty cycle square wave
MOV  CCAPIL,A ;
MOV CCAPM1 #42H ;PCA module-1 work in 8-bit PWM mode and no PCA interrupt
SETB CR ;PCA timer start run
SIMP  §
END
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10.8 7 FHPWMSLIID/AThRERY L HY & 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
XTAL1 )8 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
CLKOUTO/ECITO/P3.4 [ 12 21_]PI1.1/ADCI
CLKOUTI/PWM1/T1/P3.5 ] 13 20[_]P1.0/ADCO 10K
p24a[Ju4 191 P3.7/PWMO
p2s[]15 18_]P2.7 104
vss[]16 17[_]P2.6

D/A

R IE E SRR T AR A
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2115 STC12C5201AD Z%F|EEPROMAY M A

STC12C5201AD 51 5L (L #B4E A T EEPROMA 572 /7 2% 1] & 43 FF (¥, FIF ISP/ TAPHELAR
R EData Flash*4EEPROM, #5XEAE10/UK A . EEPROMAT 73093 TN X, BB X
a7 EAI, R XAE S BT AE R — DN X, ANl — K AE S e s e
ANFIEIRRIX s AN BT o e 77 i AR R AR A 2 4 DX HEAT 1 o

EEPROMAT i} F (A7 — L i 24E N I AR P B 5O st il A BRI S B . R P R 7
s AT DU EEPROMBEAT 319 58/ 3 1 S A%/ o X R R e o 2 TAR LR Ve Ry, @il 2t
FTEEPROM/ TAP#EAE

FEERARZ: SVITHIAES. TVEL L XEEPROMEEAT #AE A 47 2K, 3. TVEL R X EEPROMUEAT #
{F, MOUTRHIT LT RE, (02 Bk E F 3T RLA . 3. 3VELF HLAE2. 4V LL_EXTEEPROMHLAT e f 447
2, 2. 4VEL R X EEPROMEEAT #F, MCUAN AT LL D BE, (H 4R SAE R HATRE . pr LA L R A
JEAETAA AR I IN200mSHERS o T 388 3 U MTLVDEAR A Ve e ) HL R R 75 IR

11.1 IAPXEEPROMEIE4E TR T RE S RSN 2B

oy ‘e fr bk e 755 .
s ik Hobk | o Lop | Efrt
IAP DATA | [SP/IAP Flash Data| - .,y 1111 1111B

- Register
1ap_ApDRH| [SP/IAP Flash Ad-) gy 0000 0000B
- dress High
1ap_appRL| ISPIAP Flash Ad- =y 0000 0000B
dress Low
IAP_CMD ISP/IAP Flash Com- C5H - Lo [ -1 -] - [msifwmso xxxx xx00B
mand Register
IAP_TRIG ISP/IAP Flash Com- C6H XXXX XXxXxB
- mand Trigger
T ISP/IAP.Control C7H IAPEN] SWBS [SWRST[CMD FAIL] - [wT2] wT1 | WT0 0000 x000B
- Register
PCON Power Control 87H  [smMoD|smopo | LvDE | POF | GF1 | GFo | PD | IDL [0011 0000B
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1. ISP/IAPEIEZH 78R IAP_DATA

IAP_DATA : ISP/IAPHEAER (1) 25 4745 -
ISP/IAP MFlashisi t (19804 BOZE BAL, 17 Flash’S (¥ 44 8 75 /e stk b

2. ISP/IAPHbL Z 7723 IAP_ADDRHFIIAP_ADDRL

IAP_ADDRH : ISP/IAP #/E0S Bk 75 47 88 =y )\ L. 1354785 #ikik N C3H, B A7 /5 {H H00H.
IAP_ADDRL : ISP/IAP #{ER (L 77 47 2K\ AL %7 A7 2 bk 9 C4H, B A7) {HH00H.

3. ISPIAP#H £ F 782 IAP_CMD
ISP/IAPFT & 2 (7 25 IAP_CMDHE U1 T -

SFR name Address | bit B7 B6 B5 B4 B3 B2 Bl BO
[AP_ CMD C5H | name - - - - - - MS1 MSO0
MS1 | MSO | @4 / #fE ikt

0 0 |Standby FFHUELE, TCISPHEEAE

0 1| W R FLR X % Data Flash/EEPROM[X " #4745 1%

1 0 | MR L X % Data Flash/EEPROM X ” #E47 77 4t 2

1 1| WH R LR X % Data Flash/EEPROM[X " #E4T i [X #2142

FRFE A MR X, 0 LA EER ashiX (EEPROM) HEAT 5245152/ 215 S fe/ g X 3
, IAP12C5A62S2/IAP12LESA62S245 (& 4k, 1X JLANY -5 a] 76 B R 2 X AS U AR X

4. ISP/IAP# £ il % T 7723 IAP_TRIG
IAP_TRIG: ISP/IAP #AE N 1) il & i K 25 A7 4% o
TEIAPEN(IAP_CONTR.7) = 1 B}, X TAP_TRIG%: 5 A5Ah, 5 AA5h, ISP/TAP v & A 24254

ISP/IAPHEAE 52 )5, TAPHBE R )\ L & 77 #$IAP_ADDRH. IAPHiHE(G /\ {7 25 77 2$IAP_ ADDRL
FIIAPAT 2 2 A7 25 IAP_CMDIF N AR . W JE82 T R ESS T — ANk 19 2085 347 ISP/IA P
1B, T Zthhk i = 867 A8 43 7 5 NIAP_ ADDRHAIIAP_ADDRLZF 4745 o

FFIRIAPERAERS, #REXTIAP TRIGY: S5 ANSAH, F5 AASH, ISP/IAPMA A 2454,
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5. ISP/IAP# £ &F 785 IAP_CONTR
ISP/IAPTE il 2917 2 IAP. CONTRAS R A1 F

SFR name

Address | bit

B7 B6

BS5 B4

B3 B2

B1

BO

IAP_ CONTR

C7H name

IAPEN | SWBS

SWRST

CMD_FAIL

WT2

WT2

WTO

IAPEN: ISP/IAPTIfE L VF L. 0:

SWRBS: B W B HITAE P [X R 31(%0)

2% FIAPL/ 'S /#EFR Data Flash/EEPROM

1: fLYFIAPEL/ 5 /¥R Data Flash/EEPROM

P ESWRSTE #£C & A4 v LASZ

SWRST: 0: A#EfE; 1:

PR RGN, A B EAL

BRMNARGISPHEERFXEBIGE]D.

CMD _FAIL: i3k TISP/IAPAE 4, FFXTAP TRIGI.SAWAShfh & 26, W1, 75 A5 %
STEF P RLHRR T IX (APIX) B S A I I P R 5 X (AP X)) FFAA AT AT

MOV TAP CONTR, #00100000B ;SWBS = 0 GE#FAPX),

SWRST = 1(#&Efr)

AEF RN RE R X (APIX) B AF R AL I MR G ISP UL TERE ¥ X T Ua AT RE 7

MOV TAP CONTR, #01100000B :SWBS = 1(E#FISPIX),

SWRST = 1 (K A1)

AERGISPHLIERE F XA R AL M 7 R X (AP [X) THG PATAE PP

MOV TAP CONTR, #00100000B ;SWBS = 0(GEFRAP [X),
TE ARG ISP R T

SWRST = 1 (#H Hr)
X A S A T B BE TSP IS 2 57 [X FFUE AT FE T

MOV TAP CONTR, #01100000B ;SWBS = 1 (ZEFRISPIX), SWRST = 1(#&E 1)

BB S EI ] |CPUSEAFI [B] (2 /D ANCPUTTAERT %) )
R Regg/ﬁ Prog_ram/%ﬁﬁ Se%gélﬁﬂgse Reior/minen‘d,ed System&lock
2N (=55us) (=21ms) FREERF ZHOGH N 4 TE R G
1 1| 1 |24kf8p |55/ A% 21012 B < IMHz
1 1| 0 [24Weh (1104 4 42024/ B} < 2MHz
1 0 1 [27m4d 1654 1 4h 63036 M4 | < 3MHz
1 0 0 [2E%F 3304 NI 126072/ %F | < 6MHz
0 1| 1 |24 meh {6604 252144 8h | < 12MHz
0 1] 0 |24EF8r  [11004EFEE 420240 EF8F | < 20MHz
0 0 1 [24m4h (132004 [504288 M4 | < 24MHz
0 0 O [24E%f 1760/ A% [672384 A% | < 30MHz

6. TERREZRFIET, B AREFHITEEPROM/IAPIEIE

PCONZF A7 4 € X R
SFR name | Address |  bit B7 B6 B5 B4 B3 B2 Bl BO

PCON 87H name | SMOD | SMODO | LVDF | POF GF1 GFO0 PD IDL
LVDF: & H A AR A7, 24 TAF F R Ve o/l TR A I T THE BRI, %A B 1. A 50

A TG N R 3 A B AR L R Ve e ARy, ANEL3E4TEEPROM/ TAPERTE .
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A FH R0 (4 A0 B B AS DU LVDZ BE VR 1 AR A 1 Wi A& 75 LT Ui DR A ot 31 7R o 24 B

470uF 104
7805 vCe
A4 . RI
oAl 1 TTI.
= P1.2/LVD
R2
FTHLUMCU

WIAZ FLHLAE220VI, A8 B 7805 Hi v (1) ELYL /2 11V, 428 FBE B 160VES, F2 KR 7805H]
Uit () BL I FELAE 8. 5V, R g L BELR LURTR 2448, 5V () B I 3 F B T ARG 0 11 HE L IS o SHe B CPU
AT LA Ay U, EREE R A b, TR RS FE T B, B LVDRAEE, FELVDEAL.
FN0, WO HIER S, WAL, WY HEERE, SCRPEAT R B TAE. /A7
M )E, FHLVDFAE S, FELVDRALAME . WdoA0, NWRACHHRR SRR E, i
CPURIWRE IEH TAE, W N1, 2kS2ELVDFAIIEO, FEEELVDFIME, FHkIk, SRRk &
B, BCHEEMERE, CPUBEANRADIRES .
V=0

N T B IEAE LR AR S IR LR XTEEPROMIP#E R 2, AT LATEXTEEPROMPY (1) 504 1 AT 4
A, JEATIAITAP DATAZFfA8s 5N — AN A%, AR5 ELHXEEPROMAEAS Atk oo s, o
FLIEISFTAP. DATA P (IEHR AR SE R A B NTAP DATAZFAESS%, It o] i ] TAP DATAZY f7 4%
BN CHE, BRI A bk BT BE SR S B AR A NN S
NTAP DATAZF A7 1AL, WUl mp AT PE I B8 R A, SRR $i8 2 HATEEPROME: S #AE TC R, A
N SR 0 I AN /S EEPROMEL T (404, /2 BATTNI A 45 TAP_DATARKIIME . (5VELHHLYE
3. TVLL R A% 11 4 /EEEPROM,  1fij L A HLAES. SVRL_EFE AT IE #1847 . 3. 3VEL H HLEER. 4VEL R 4%
1 #EEEEPROM, 1 B HL7E2. 2V BRI AT is 4T, )
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11.2 STC12C5201AD & %515 /¥ EEPROMZS 8] A /v K Hhfit
STC12C5201 AD Z 41 51 Fi HLN &6 7] H Data Flash(EEPROM) b ik (5 55525 18] 2 20 R YD) -

A0SR B X AT TAP'S Hedles/ # K B X R B4, MIZE R e A L2, AREEPAT T —

). FEFPAEH P R AR IX (APIX) I, A AT LA Data Flash(EEPROM)iE AT TAP/ISPH:AF: o

STC12C5206AD/12C5206PWM/ 12LE5206AD/ 12LE5206PWMBEA), IX J1ANH 5 1] 78 B FH 27 X &

BN AR
STC12C5201AD/PWM R 51 5. ML N #FEEPROME Y — i &
STC12LE5201AD/PWM £ 51| 5 HL N # EEPROME B — i 36
Leie EEPROM 7 1780 | Jad X H | 2 afy s X 1 ik | &5 40 DXOR FE bk
STC12C5201AD/PWM 2K 4 0000h 07FFh
STC12C5202AD/PWM 2K 4 0000h 07FFh
STC12C5203AD/PWM 2K 4 0000h 07FFh
STC12C5204AD/PWM 1K 2 0000h 03FFh
STC12C5205AD/PWM 1K 2 0000h 03FFh
STC12LE5201AD/PWM 2K 4 0000h 07FFh
STC12LE5202AD/PWM 2K 4 0000h 07FFh
STC12LE5203AD/PWM 2K 4 0000h 07FFh
STC12LE5204AD/PWM 1K 2 0000h 03FFh
STC12LE5205AD/PWM 1K 2 0000h 03FFh
DU R AURRBR, AT PR X BB O, B LT s B & B8 AR 7 X EATIAP
#AE, I Flash = [ ) 7] 24 Data Flash(EEPROM)fii [f]
STC12C5206AD/PWM - 12 0000h 17FFh
STC12LE5206AD/PWM - 12 0000h 17FFh
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STC12C5201 AD/PWM L Fr H1L 1 N #FEEPROM M ik 36
STC12LE5201AD/PWM A HLHI P SEEEPROMit 132
B RIX B IX B RIX BIUEX
tb b | Ziscihl | dRahHuht | 25 skckht | Kbl | 2otk | e as b | 25 st %@gg
0000h 1FFh 200h 3FFh 400h 5FFh 600h 7FFh
EREX BAHIX LR )X %%E%%
i | SR | R | St e | Sttt | i | g | T
800h 9FFh A0Oh | BFFh | coon | DFFh E0Oh FFFh | KB Sm
R R
LK BIX B —RIX BOBK R X,
R
R | 5N | RO | AN | RO | LA | R | SRR | o
1000h 11FFh 1200h 13FFh 1400h 15FFh 1600h 17FFh
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11.3 IAPXEEPROM:C 4B E /Yy

; FIDATAIL /& EQUS B8 M 5 R Ty B 2 47 s L 1k B ) FH R0V G0 25 / G 196 4

IAP_DATA DATA
IAP_ADDRH DATA
TAP_ADDRL DATA
TAP_CMD DATA
IAP_TRIG DATA
IAP_CONTR DATA

€ SUISP/TAPir 4 [ S5 57 I []
ISP_IAP BYTE READ
ISP_IAP BYTE PROGRAM
ISP_TAP SECTOR ERASE
WAIT TIME

0C2h; BY IAP_DATA EQU  0C2h

0C3h; B IAP_ADDRH EQU  0C3h

0C4h; B IAP_ADDRL EQU  0C4h

0Cbh; B IAP_CMD EQU  0C5h

0C6h; B IAP_TRIG EQU  0C6h

0C7h; B IAP_CONTR EQU  0C7h

QU 1 S S )

EQU 2 FGRE, AR IZF R, OFFh
EQU 3 Dl X, RN, BRI
EQU 0 BB A5 TE], 30MHz LL RO, 24MPL R,

s 20MHz LA 2, 12MELTR 3, 6MEA 4, 3MEL 5, 2MEA R 6, IMLATR7,

S
S

MOV TAP_ADDRH,
MOV TAP_ADDRL,
MOV TAP_CONTR,
ORL TAP_CONTR,
MOV TAP_CMD,

MOV TAP_TRIG,
MOV TAP_TRIG,

#BYTE_ADDR_HIGH R L P T kol
#BYTE ADDR LOW R AR 7 e E ik Mk
HWAIT TIME DT AR (A B A T B A R — 4,

#10000000B ; FUVFISP/TAPEEAE HHRE— 1
#ISP_TAP _BYTE READ

JEFIRA A, AT LURR, NFEEI WS
#5Ah ; 5Gik5AN, FREAShE TSP/ TAPf A& 25 7745, RFKHN T ik
#0A5h ;165EABhJE, TSP/TAPy4 37 B4 il & A2

; CPUSEAFIAPENIE SE R, A 2 R BHATREF?

NOP

HHE S BITAP DATAZ A7 2L)5, CPUAKEPUTIER

MOV A, ISP DATA R B I Ace
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UREAATA N, AR T2aeFEme

MOV
MOV
; MOV
; MOV
; MOV

T HGREE, %7 ONFFR/ A,

MOV

MOV
MOV
MOV
ORL

MOV
MOV
MOV

TAP_CONTR,
TAP_CMD,
TAP_TRIG,
TAP_ADDRH,
TAP_ADDRL,

TAP_DATA,

TAP_ADDRH,
TAP_ADDRL,
TAP_CONTR,
TAP_CONTR,

TAP_CMD,
TAP_TRIG,
TAP_TRIG,

#00000000B ;4% 1L TSP/ TAPHEAE

#00000000B ; ZBRISP/TAPAT &

#00000000B ;B 1R TSP/ TAPAi A5 fih &

#0FFh s 1& i v 5 BTN 00, Fi 9] JEEEPROMIX
#0FFh S IEHBHEAR 75 56800, B 1R AR

R, AT, BT R X B

#ONE DATA IEF T YR FEEIE B TAP_DATA,

R B MO A T s
#BYTE_ADDR_HIGH DI Mk A H hE 7 B A
#BYTE ADDR LOW S IEH BRI 7S A i HH A H
HWATT TIME ; BLE S 1] SE P B T

N = #/EU;J:'FER
#10000000B P JCVFISP/TAPHRAE — 3 vty 7
#1SP TAP BYTE PROGRAM VR F AR T A

#5Ah - ;4GiEBAh, FRIEAShE ISP/ TAP & 25 1508, AR 1HR 7 ar ikt
#OASh  ;i%58ABhJE, ISP/IAPHy4 B4k fit &k #25h

; CPUSERF TAPENE SE i, A AR EE AT RE .

NOP

TR A, CPUSKSERAT IR P

U AT, R T 2aHEme

MOV
MOV
; MOV
; MOV
; MOV

TAP_CONTR,
TAP_CMD,
TAP_TRIG,
TAP_ADDRH,
TAP_ADDRL,

#00000000B ;2% 1 TSP/ TAPEEAE

#00000000B ; KZBRISP/TAPAT &

#00000000B ;B 1L TSP/ TAP iy 435 fi

HOFFh ik i 55 B IC NPFH, ; 48 FIEEEPROMIX, B 1F iR 451

#OFFh ;326 Hihl {715 81 0 NFFH, 38 17 EEEPROMIX., [ 1 iR e /E

T I R T A PR ]
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DR IR, AR, R R, 5125475/ B X, BN XA A8 D 7 f

DU ES B B X BEAT R, P AR P N AR TR, R R R AL

s NARORAMAP R AF, PR IZ 0 X HERR, AR)E R DR B A de 5 Iz X, BT RARES B3 X

T R - RO D, R ARG R R R

DX A R ST AR M RE AR AL 12 X R Bk, Jo 7 SR H Bk

MOV TAP ADDRH, #SECTOR _FIRST BYTE ADDR HIGH ;i) [X A ah bl w5
MOV IAP ADDRL, #SECTOR_FIRST BYTE ADDR_LOW ;3% & X iEC df AR 345
s Mk 75 2L SO N A e ORIk M bk

MOV IAP CONTR, #WAIT TIME - B A ) 1%%@?%%
ORL  TAP_CONTR #10000000B  FUYFISP/IAP Ekggfﬂl??jig%

- ’ ’ E— O T
MOV TAP CMD, #ISP TAP SECTOR ERASE

SRR X EER AT, fir AN i ORI, AN FUBE A 4

MOV IAP_TRIG, #5Ah
; J6i%5Ah, FHEAShEI TSP/ AP & 25 77 8%, A UCHR 5 tn itk
MOV IAP TRIG, #0A5h (% 5EABhJE, TSP/ IAPr 437 I 4t fih 42 A2 5
s CPUSEAF IAPENE S8 UG, A AR HATRE P
NOP B X HERR RIS, CPU4k SR AT RE T
U REA AR, R T 24%Em O
MOV TAP CONTR, #00000000B ;2% L TSP/ TAPERAE
MOV TAP_CMD, #00000000B : 22BR ISP/ IAPHT 4
MOV AP TRIG, #00000000B -5 1 ISP/ TAP iy 417 firh
MOV TAP ADDRH, #0FFh LI Y B G ONERH, 48 [A) AEEEPROMIX.
:MOV  TAP ADDRL, #0FFh s 1E B 715 BT A FRH, B kiR AR
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‘‘‘‘‘

/NEAR:  (STCHAFr ML Data Flash *4EEPROMIJ)FEfdi )
INFEARMES—FEE, FHRE, BXER

TR R 17 HRE L7 BC07, K 0”7 B “0” o WnRIEFATRFFH, 7 A Hik
T MRZTWARFFH, WA BN R X &R, FARE “BXER” 47 Lok
“O” /Ey\j “17’ R

B DXHERRR: AT R IXHRRR T AWTRER “0” BERy “17 .

NS

1. 8] — RAE S B i e R — B X, A A2 R — R A8 50 ) s JCLE 53 A S X, il AN A0 HE R
.

2. MR —A X W —ANF, AR5 B E (IEEPROM, STCH FHlLfData Flashbl4MEBEEPROMES
PIRZ, 52—/ — A 7 K A2 24N 8 /55uS .

3. W RAE— A XA T KRB, AR EB SO P — A B i e,
AN A TG EAE ) B A5 0 AES TCHA HLEIRAMA, SRS EREEA B X, FRI 7 2R
AR AT R AR T BT EEZB X (REF T 5ae, TELETHEMS) . X
I e XA P ) 7 8 A P Rl R (AN 75 15 1 — DKM 7 O B i)

i L B
L IAPEA SRR, R E S E 1 B R 2
% Fa

2: IESAFIASHNR 5, T —IRIAPHT A2 75 75 FEi% SAFIAS fi % 2
& R, —EE,
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11.4 EEPROMNXFIZ

1. C¥&F%:

;STC12C5201AD & 41 51y f)LEEPROM/IAP T REMAAFE 5 7~
/* */
/* --—- STC MCU International Limited */
/¥ —- JH7NSTC 1T 25 ¥ 5L EEPROM/IAPTfi--m-mmmmemmemeeeeem */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
L e i1 oS L ][R 1 —— /
S I L WVl 118 g —— */

/* */

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

typedef unsigned char BYTE;
typedef unsigned int WORD;

/*Declare SFR associated with the IAP */

sfr IAP DATA = 0xC2; //Flash data register

sfr IAP_ ADDRH = 0xC3; //Flash address HIGH

sfr IAP_ ADDRL = 0xC4; //Flash address LOW

sfr IAP_ CMD = 0xC5; //Flash command register

sfr IAP_TRIG = 0xC6; //Flash command trigger

sfr IAP_ CONTR = 0xC7; //Flash control register
/*Define ISP/IAP/EEPROM command*/

#define CMD IDLE 0 //Stand-By

#define CMD_READ 1 //Byte-Read

#define CMD_ PROGRAM 2 //Byte-Program
#define CMD_ ERASE 3 //Sector-Erase
/*Define ISP/IAP/EEPROM operation const for [AP. CONTR*/
/[#define ENABLE_IAP 0x80 /lif SYSCLK<30MHz
/[#define ENABLE_IAP 0x81 /lif SYSCLK<24MHz
#define ENABLE_IAP 0x82 /lif SYSCLK<20MHz
/[#define ENABLE_IAP 0x83 /lif SYSCLK<12MHz
/[#define ENABLE_IAP 0x84 /lif SYSCLK<6MHz
/[#define ENABLE_IAP 0x85 /lif SYSCLK<3MHz
/[#define ENABLE_IAP 0x86 /lif SYSCLK<2MHz
/[#define ENABLE_IAP 0x87 /lif SYSCLK<1MHz

//Start address for STC12C5201AD series EEPROM
#define TAP_ADDRESS 0x0000

void Delay(BYTE n);
void lapldle();
BYTE lapReadByte(WORD addr);
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void IapProgramByte(WORD addr, BYTE dat);
void IapEraseSector(WORD addr);

void main()

{
WORD i;
P1 = Oxfe; //1111,1110 System Reset OK
Delay(10); //Delay
lapEraseSector(IAP_ ADDRESS); //Erase current sector
for (i=0; i<512; i++) //Check whether all sector data is FF
{
if (lapReadByte(IAP_ ADDRESS+i) != 0xff)
goto Error; //1f error, break
i
P1 = Oxfc; //1111,1100 Erase successful
Delay(10); //Delay
for (i=0; i<512; i++) //Program 512 bytes data into data flash
{
lapProgramByte(IAP_ ADDRESS+i, (BYTE)i);
i
P1 = 0xf8; //1111,1000 Program successful
Delay(10); //Delay
for (i=0; i<512; i++) //Verify 512 bytes data
{
if (lapReadByte(IAP_ADDRESS+i) != (BYTE)i)
goto Error; //1f error, break
i
P1 = 0x{0; //1111,0000 Verify successful
while (1);
Error:
Pl &= 0x7f; //0xxx,xxxx IAP operation fail
while (1);
H
/*
Software delay function
*/
void Delay(BYTE n)
{
WORD x;
while (n--)
{
x=0;
while (++x);
H
H
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/*

Disable ISP/IAP/EEPROM function

Make MCU in a safe state

*/

void Iapldle()

{
IAP_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;

IAP_CONTR = ENABLE IAP;
IAP_CMD = CMD_READ:;
IAP_ADDRL = addr;
IAP_ADDRH = addr >> 8§;
IAP_TRIG = 0x5a;

IAP_TRIG = 0xa5;

_nop_();

dat=1AP_DATA;
Tapldle();

return dat;

}

/*
Program one byte to ISP/IAP/EEPROM area
Input: addr (ISP/IAP/EEPROM address)

dat (ISP/IAP/EEPROM data)
Output:-

*/

//Close IAP function

//Clear command to standby

//Clear trigger register

//Data ptr point to non-EEPROM area
//Clear IAP address to prevent misuse

//Data buffer

//Open IAP function, and set wait time

//Set ISP/IAP/EEPROM READ command
//Set ISP/IAP/EEPROM address low

//Set ISP/IAP/EEPROM address high

//Send trigger command1 (0x5a)

//Send trigger command?2 (0xa5)

//IMCU will hold here until ISP/IAP/EEPROM
//operation complete

//Read ISP/IAP/EEPROM data

//Close ISP/IAP/EEPROM function

//Return Flash data

340
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void TapProgramByte(WORD addr, BYTE dat)
{
IAP_CONTR = ENABLE IAP;
IAP_CMD = CMD_PROGRAM;
IAP_ADDRL = addr;
IAP_ADDRH = addr >> §;
IAP_DATA = dat;
IAP_TRIG = 0x5a;
IAP_TRIG = Oxa5;

_nop_();

TapIdle();
¥

/*
Erase one sector area

Input: addr (ISP/IAP/EEPROM address)
Output:-

*/
void lapEraseSector(WORD addr)
{

IAP_CONTR = ENABLE_IAP;
IAP_CMD = CMD_ERASE,;
IAP_ADDRL = addr;
IAP_ADDRH = addr >> §;
IAP_TRIG = 0x5a;

IAP_TRIG = Oxa$;

_nop_();

TapIdle();

//Open IAP function, and set wait time

//Set ISP/IAP/EEPROM PROGRAM command
//Set ISP/IAP/EEPROM address low

//Set ISP/IAP/EEPROM address high

//Write ISP/IAP/EEPROM data

//Send trigger command1 (0x5a)

//Send trigger command?2 (0xa5)

//MCU will hold here until ISP/IAP/EEPROM
//operation complete

//Open TAP function, and set wait time

//Set ISP/IAP/EEPROM ERASE command
//Set ISP/IAP/EEPROM address low

//Set ISP/IAP/EEPROM address high

//Send trigger command1 (0x5a)

//Send trigger command?2 (0xa5)

//MCU will hold here until ISP/IAP/EEPROM
//operation complete

R IE E SRR T AR A

HHL: 0513-5501 2928 /2929 / 2966

fEH: 0513-5501 2969 / 2956 / 2947

341



STCI2C5201AD R FI . Hlar AR SCFE M : www.STCMCU.com

I IR AR S 5 13922829991

W R < 13922809991

:STC12C5201AD £ %12 K HLEEPROM/IAP I MR TR 5 I8N

/* */
/* --- STC MCU International Limited */
/% - JH7RSTC 1T 518 F L EEPROM/IAPL)RE ¥/
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
B e e R R e L D o R */
M TBERE R BOCE R EB A T STCHI BB KA - - */

/* */
;/*Declare SFRs associated with the IAP */

IAP_DATA EQU 0C2H ;Flash data register
IAP_ADDRH EQU 0C3H ;Flash address HIGH
IAP_ADDRL EQU 0C4H ;Flash address LOW
IAP_CMD EQU 0C5H ;Flash command register
IAP_TRIG EQU 0C6H ;Flash command trigger
IAP_CONTR EQU 0C7H ;Flash control register
;/*Define ISP/IAP/EEPROM command*/

CMD_IDLE EQU 0 ;Stand-By

CMD_READ EQU 1 ;Byte-Read
CMD_PROGRAM EQU 2 ;Byte-Program
CMD_ERASE EQU 3 ;Sector-Erase

;/*Define ISP/IAP/EEPROM operation const for AP CONTR*/
;ENABLE _IAP  EQU 80H ;if SYSCLK<30MHz
;ENABLE _IAP  EQU 81H ;if SYSCLK<24MHz
ENABLE_IAP EQU 82H ;if SYSCLK<20MHz
;ENABLE _IAP  EQU 83H ;if SYSCLK<12MHz
;ENABLE _IAP  EQU 84H ;if SYSCLK<6MHz
;ENABLE _IAP  EQU 85H ;if SYSCLK<3MHz
;ENABLE _IAP  EQU 86H ;if SYSCLK<2MHz
;ENABLE _IAP  EQU 87H ;if SYSCLK<IMHz

;//Start address for STC12C5201AD series EEPROM
TIAP_ADDRESS EQU 0000H

s

ORG 0000H
LIMP  MAIN
ORG 0100H
MAIN:
MOV  Pl, #0FEH ;1111,1110 System Reset OK
LCALL DELAY ;Delay
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MOV  DPTR, #IAP_ADDRESS ;Set ISP/IAP/EEPROM address
LCALL IAP ERASE ;Erase current sector
MOV  DPTR, #IAP _ADDRESS ;Set ISP/IAP/EEPROM address
MOV RO, #0 ;Set counter (512)
MOV  RI, #2
CHECKI: ;Check whether all sector data is FF
LCALL IAP READ ;Read Flash
CINE A, #0FFH, ERROR ;If error, break
INC DPTR ;Inc Flash address
DINZ RO, CHECKI1 ;Check next
DINZ RI, CHECK1 ;Check next
MOV  PlI, #0FCH ;1111,1100 Erase successful
LCALL DELAY ;Delay
MOV  DPTR, #IAP_ADDRESS ;Set ISP/IAP/EEPROM address
MOV RO, #0 ;Set counter (512)
MOV  RI, #2
MOV  R2, #0 ;Initial test data
NEXT: ;Program 512 bytes data into data flash
MOV A, R2 ;Ready IAP data
LCALL IAP_PROGRAM ;Program flash
INC DPTR ;Inc Flash address
INC R2 ;Modify test data
DINZ RO, NEXT ;Program next
DINZ RI, NEXT ;Program next
MOV  PlI, #0F8H ;1111,1000 Program successful
LCALL DELAY ;Delay
MOV  DPTR, #IAP_ADDRESS ;Set ISP/IAP/EEPROM address
MOV RO, #0 ;Set counter (512)
MOV  RI, #2
MOV  R2, #0
CHECK2: ;Verify 512 bytes data
LCALL IAP READ ;Read Flash
CINE A, 2, ERROR ;If error, break
INC DPTR ;Inc Flash address
INC R2 ;Modify verify data
DINZ RO, CHECK2 ;Check next
DINZ RI, CHECK2 ;Check next
MOV  PI, #0FOH ;1111,0000 Verify successful
SIMP  §
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ERROR:
MOV PO, RO
MOV P2, R1
MOV  P3, R2
CLR P1.7 ;0xxx,xxxX [AP operation fail
SIMP  §

/*

;Software delay function

; */

DELAY:
CLR A
MOV RO, A
MOV  RI, A
MOV  R2, #20H

DELAY1:
DINZ RO, DELAY1
DINZ RI, DELAY1
DINZ R2, DELAY1
RET

/*

;Disable ISP/IAP/EEPROM function

;Make MCU in a safe state

; */

IAP_IDLE:
MOV  IAP CONTR, #0 ;Close IAP function
MOV  IAP_CMD, #0 ;Clear command to standby
MOV  IAP_TRIG, #0 ;Clear trigger register
MOV  IAP_ADDRH, #80H ;Data ptr point to non-EEPROM area
MOV  IAP_ADDRL, #0 ;Clear IAP address to prevent misuse
RET

/*

;Read one byte from ISP/IAP/EEPROM area
;Input: DPTR(ISP/IAP/EEPROM address)

;Output: ACC (Flash data)
; */
IAP_READ:
MOV  IAP CONTR, #ENABLE IAP  ;Open IAP function, and set wait time
MOV  IAP_CMD, #CMD_READ ;Set ISP/IAP/EEPROM READ command
MOV  IAP_ADDRL, DPL ;Set ISP/IAP/EEPROM address low
MOV  IAP_ADDRH, DPH ;Set ISP/IAP/EEPROM address high
MOV  IAP_TRIG, #5AH ;Send trigger command]1 (0x5a)
MOV  IAP TRIG, #0ASH ;Send trigger command?2 (0xa5)
NOP ;MCU will hold here until ISP/IAP/EEPROM operation complete
MOV A, IAP_DATA ;Read ISP/IAP/EEPROM data
LCALL IAP _IDLE ;Close ISP/IAP/EEPROM function
RET
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/¥
;Program one byte to ISP/IAP/EEPROM area
;Input: DPAT(ISP/IAP/EEPROM address)
;ACC (ISP/IAP/EEPROM data)

;Output:-

; */

IAP_PROGRAM:
MOV  IAP _CONTR, #ENABLE_IAP ;Open AP function, and set wait time
MOV  [AP_CMD, #CMD_PROGRAM ;Set ISP/IAP/EEPROM PROGRAM command
MOV IAP_ADDRL, DPL ;Set ISP/IAP/EEPROM address low
MOV  IAP _ADDRH, DPH ;Set ISP/IAP/EEPROM address high
MOV  IAP DATA, A ;Write ISP/IAP/EEPROM data
MOV  IAP _TRIG, #5AH ;Send trigger command]1 (0x5a)
MOV  IAP _TRIG, #0ASH ;Send trigger command2 (0xa5)
NOP ;MCU will hold here until ISP/IAP/EEPROM operation complete
LCALL IAP _IDLE ;Close ISP/IAP/EEPROM function

RET

/*
;Erase one sector area
;Input: DPTR(ISP/IAP/EEPROM address)

;Output:-

; */

IAP_ERASE:
MOV  IAP _CONTR, #ENABLE IAP  ;Open IAP function, and set wait time
MOV  IAP CMD, #CMD_ERASE  ;Set ISP/IAP/EEPROM ERASE command
MOV IAP_ADDRL, DPL ;Set ISP/IAP/EEPROM address low
MOV  IAP _ADDRH, DPH ;Set ISP/IAP/EEPROM address high
MOV  IAP TRIG, #5AH ;Send trigger command]1 (0x5a)
MOV  IAP _TRIG, #0ASH ;Send trigger command2 (0xa5)
NOP ;MCU will hold here until ISP/IAP/EEPROM operation complete
LCALL IAP _IDLE ;Close ISP/IAP/EEPROM function
RET
END
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F12E STCRRARYBER/RIA L/ 4wtz T BEijEA
12.1 EA%RIZEASP)RIE, EAE~LE{FRIHAR
12.1.1 ER & 4mIZ(ASP)[RIBE AR EA

Y
| genntagives |——|nwrasn, srps
P

% B, T HLIZAT REISP IR

A HLZITISPAREFE, KME LAk
A, HJLtms - JLFEms, @
FTAE N AU, WS B R

\d
| 0IP3.0/RXD A A 203 F s 2 B O EPLO/PLI=0/0, A 227 FEH
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x PR, R4 R S0us, i 2R, @il
\ 4 F P e P1.0/P1 AN AN SA0/0,  TU) 7 B A
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fir Ui, R LR AL
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12.1.2 STC12C5201AD &7 R G vl 4wtz (ISP) L BY [y F 2% & (5]
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57 . P v
AHHT] . Z£§+E)ﬂ }ﬂ,;nj,f USB+ti\ Tl(i)UT RliIN G,EID
0.IuF BN ES
2o 2N ST O 00O Swi
-+ Reset
E]rew k20Ut [9] O UI-P1LO L Power On O
- U1-PL1 R NN
8-—MCU-VCC S Jgﬁi P EE#};L?!}F}%
SARBRAE LML F B . AT O+ UI-P30  [PEPER T L2MHZ N, AR SUfd 5 R A Th RE A
HCL RUBEIKBLSE O Ut-P3l STC12C5201AD £ 41 fERST2/EX_LVD/P1. 21
Vee OT-6ND 50 pin 4
A 10K| JrR1 U Vee
P c1ﬂ'( ¢ { 1 |RsT vee [20] « D
' 1 1K
»—»l—W\, [ rxDrP3.0 P1.7/ADC7 E_W\,_ﬁ'—
4 Ax
—> AN —e—{ 3| TxD/P3.1 PLE/ADC6[ BF—AA,—4—o | = N
T ==10uF
Al XTAL2 P1.5/ADCS E—Wy—fﬁ—p T
= v/
A XTALI P14/ADCA[ 16— AAN—t<4—9 "—P—I—ﬂl'
2x
—>—AM— 6 |INTops 2 P1.3/ADC3[ 15 |_AM,_|<_1” !
x —_ oA
—> - AW—- 7 |INTI/p33 P1.2/ADC2/EX_LVD [ T4 }—AAN\—|4—¢
Ax Ax
—> AW —-_5 |EciTor3 4 P1.I/ADCI [ 13
VA Ax
——AM— 9 |PWMI/PCAITIP3S  PLO/ADCO| 12 p
P
LA PO RBR/CHR T BT Gnd P3.7/PCAO/PWMO[ 11 A
B (RGO TSV HLN
11MHz~15.5MHz, 3V /1 #l ot e 14 s s
#98MHz~12MHz), XTAL1 1 ﬁﬁéﬁﬁ%ﬁ}%@%%ﬁ%ﬁ ==

XTAL2 JHIF25.
s e e, g LCERES LSS STCI12C520 1AD A 51 57 HLISP
R R A TR @, AEem D amiE LHE, W E RS

SEEWGE, BB, B

HTRARAEI, L SLBRHE A F H

BRI/ T, SRR P SN AT T2 U USBIE IR 2, STCHR (L 58 = 77 4 P2 i USB-
%, B EPMX TAL VAN, XTAL2 40 RS232EH 2, N ET207044% .
2
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STC12C5201 AD 41 . i LA TE RS nT g e (ISP) K51, TSPRILFAL A 48 20 I3 FH 4
R, BRAHAER T R ERIAT T3/ ek P 2T, 1 A0 5 5 LN A = 45 1 7= i B3R
T, @RS PR R S B R ML . A S oA E T 1 7 AT D — T A
—iA5EE, IR T A REEN TS R, N TR TR A R AR . BT RT AR
R P BV RS ISFET B8 T 80 A MUE BT 45 R4, MO B s

STCI2 R HI 5y WL 8 [ AL A TSP R G 5] F [ 14, A PCui (142 il F2 73 BI g F P A2 AR
TR LN, SOEAigmfEes (R Ll A gmEER R, IR —H) .

AT FRAG KA FISTC $2MERIISP F# T A (STC-ISPexe #ff) :

(1). FRIGSTCIRMLIWISP Fa T H (84

&R www.STCMCU.com M3, MSTCH: A EFTHPC (RK) ImISPAER, REHHH
fiftIs, FRLEERIA (PhqTsetup.exe) , VERBER B

(2). fHRSTC-ISP FE T H (B |, 1iBBER S HT, HArcEVerd. 86pALL L,

SCFFx. bin, *. hex (Intel 16 BEHFE ) S0, DGk hex SCHEASZREIE, 1HF#S*. bin L
4, TERERERTFHRPC () HFISTC-ISP.EXE .

(3). STCL2 R AN WL Ik L 5e A% . 75 Z A LA R BOE 5 LR AL (A esh) 4
BT RAISPHEST, WA P3. OKCIN B AN T Ear 20t FaH PR, A IAS 25k 5467 5
HPRFX, BiIrHPER.

(4). A AR _EP3.0, P3.142 T RS-48555 Hil%, F N FHFEN M. H - RGu8: TRS-485
SEIEAE R, HEEAIETURIERE ¢ R IRAE I FEP1.0/PL.1=0/04 1] LA R AR
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12.1.3 BN IR AVISPIE HI3R 4 3 w15 A 1 A
i STC-ISP.exe EMBHEESPIE: www.STCMCU.com Befazisls
Stepl 451 Select MCU Type IRIEFEHAIE

MCU Type AP Memory Range
|STE12E52E|1AII - oooo - O3FF

Step2/H-882: Open File / MM CIHECEMFA EEI)
fodn it HEX) 45iGA0
o [ v TR HRrEEER IRERTE |

Step3 BT Select COM Port, Max Bamd/PHBEITO BEipss giﬁﬁﬂfﬂgﬁ'a
com: [comt - BEEEE. [115200 w4 57630 38400’19200

BEEESR B ENERSIEE = RIEEEE: |20 v
Stepd/ W WEFAENE T AN hALER

aP3.0/P3.17M%

Tt BehERtseE A * MEPRCHESEE O AMERERIFTEATE RS-485/RS-232
R EHhIER M S R AR ® YES (" HD ﬁk"ﬁfﬁ HLH,

’ ; WEHEEP1.0/P1.1
{EFas A0S (12MH L =A%k Low) : (* Hi Low 5 40/0 7 1] B
Toim& BEhrl. 0/F. 1 v STETE of0AT R TR l\ﬁﬁ:ﬁ” A
TR T SRR AEr ashE—FB0: C 1ES & O A 73070, W

%t R 45 1SP 5
; ; X - SHF, HiEE
StepS/HERS: Downlead/ Tl SO THEEAFRHENCU LB E{V- % BEh 4 ﬁg PR =

[ ol TE. ] | Re-Dowrloat/ SETH; |
[ BT HAEENE N ST HEE RN . i

F\éiﬁﬁftﬁkiﬁftﬁaimﬁﬁkﬂfi, FHRlEE T Rid= P
. jmﬂf - (e fE e 7
[BE B wp 0fF. 1T 5 ), AR
F3. ONExD, F3. 1/TxD 'JRES 232 %‘Lﬁ?ﬁ
2 R b R ﬁﬁ“fh

ENEE%IT’EHTJ B3 0/RxD #pERLE RS-445/

eiThit#ilo Clear | i3 www. STONCU. com Podih| BRSFHR
TERIRI, 7] |ttt 4 |
I
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(1).
2).
(3).
(4).

Stepl/*PHR1: IEFARFTAE A I ALELS, 41STC12C5201AD%E
Step2/ B BR2: FTIFSCAE, BRCSEH PR, LIAUHNHFFEFRS Gk bin, * hex)
Step3/*GUR3: EFEHATIN, RFTMER M EMNE O, anE 4T 0 1-—COoM1, H 47 H12--COM2, . .
A TR R A RS-232 547 [, 7] K —4KUSB-RS232F£#:4%, AR50 0A A -
HELUSB-RS232FH: 2%, AREAA, WLSTCH AR L2 i PR i e 4 2% .
Stepd/*P¥R4: EFE TR ENIG, BHERIEY “ EBR/CIRG &% 7 It “ A0 ah A sl b
(STC12 R 55y WL R A R/ CHR 5 I )

Step5/#¥R5: 1S “Download/ N ” ¥4 FE A 7 AR FEER AL ES, 7T EEHAT
Step5/H U5, WAL “Re-Download/HE F#k” 14l
TERERERR, FEERLEEABRAY EBIEN, FNHEE L —BE A mRE s .
—EBSIERE “Download/ T3 %4, RIEFAHR AL LA GEMREE) , miAZE

Je bH, e bR, RIARRIAER PR, AV EERE P RET T .

S RULLSCER

MCU/H ML RXD(P3.0) -——— RS-232ft#ads —— PC/HL TXD(COM Port Pin3)
MCU/B B #L TXD(P3. 1)  ——— RS-232fL#t2% —— PC/HIi  RXD(COM Port Pin2)
MCU/ 5 HL GND PC/HaJii  GND(COM Port Pin5)

IR H R SP3. 0/P3. 1R FIRS-485 ML %, HEST
T LR “ TR BEFHEPL 0/PL.1 = 0, 04T L FHAH 18T
XFEAAENEM PLO, Pl IANFRAO, ML EZZEIT A PR, %15 TRS-485m 48

R ELAD i R R L B A ELRD R SO AR, IR L A SIS ), Sz SRR R G A B
P3.0, P3. 12 i D, tH8 i +EP1.0/P1.1 = 0/04 7] R R, UME FRA B E
BBITHPER.

(5).

RS—232%% H 4 ] 1k FIMAX232/SP232 (4. 5-5. 5V) , MAX3232/SP3232 (3V-5. 5V) .

350

T 3 [ S T PR A A KMl 0513-5501 2928 /2929 / 2966 FEH: 0513-5501 2969 / 2956 / 2947



STC12C5201ADRFE NIRRT BARSCFREMES : www.STCMCU.com IS BoAR S #R 13922829991 AJF 4% i 1] : 13922809991

12.1.4 STC-ISP (R A ERIELA R Tz T A H R xR

WH P RGBARS-2324% 1,
A FSTC-ISP Ver 3. 0A. PCBIE /RARAE NZRFE T A
STC-ISP Ver 3.0A PCBH ] LARE#E3FH FLlk, 437l X HFSTC12 % %1/16Pin /20Pin / 28Pin /
32Pin. FATTE FEMR FIRING T —KFR2E4%, 300 B &S FF16Pin /20Pin / 28Pin / 32Pin 1 [1]f
—Fh, H P BRI R . IR IR R R R S B AT S 40Pin T, B KL 5 20-PindZ ) A2 HE
25, VEKG B R AL A T 2 o o K JR P L 2R 4
TESTC-ISP Ver 3.0A PCB #2581 N #4mFE FH 7 R 1 LA
TR %
(1), FR4E 3R LA A H e 28 0 1 AL H 905 L
A SVEAFHL, KEEEIP1IIMCU-VCC, +5V HL YRS I
B. 3VEAF ML, 4532 IPLIIMCU-VCC, 3. 3VHLYRE I
(2). #EH 2k (STCHEAL)
A, NI 9 T B R XA S 4 NPC/ HLINRS 232 R 4742 11147 JAe -8 (5
B. ¥ [ — i A USBE Sk 3 A PC/ FLBGUSB% 11 FH T H HL
C. ¥ A —AUSBHEL I —uidH ASTC-1SP Ver 3.0A PCBHUSBI4# BT T-RS—-23238
{ERLE, HEBTUSB +5V PowerT 2% (D43, USBHEI 4 Hi)
(3) . oAt i e AN 75 7 12
(4). SWIFF A T IR TIRAS,  ILEIMCU-VOC PowerkT A3t (DAL), V&G 45 ALIE
(5). SW3JF-2%
TR RS, P10, P11 =1, 1|, R34,
T TIRA, PL.O,PL.1=0,0, 3.
W AL OB R “ TR IRA B EIP1.0/PL.L = 0,04 HIP3. 0F L&VE T H AR B
T SW3TF 4 T4% TOIRAS, k8 A HLAIPL. 0/P1. 1454451
(6) . KB ALAd it U 1-Socket 8t 55 B8, B85 B2 AL, ¥ & 52 J7 ML /2 8-Pin/20-Pin/28-Pin, Ifij
Ul-Socketi & A 52 40-Pin, FATI R I ESE M, ST AR08 — b o
(7). T 8AF: EF “Download/ F#” ( WIEL A HL LR Z BTikEPCoE R — /1L T
)
(8). # FSWIFFR, A WL EEEAL, HEMCU-VCC PowerT 5 (D41)
BERFSTCHL F HLFE N TSP 3K (STC12 R H14 JA 83k N TISP)
(9). FEEINE, FIZSWIIFIE, BUBFSWIHFR4b T k4 HIRA, MCU-VCC PowerdT A5
(D41), B frpLbTR, HUF B AL, R B A AL,
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12.1.5 EHLRS-232554#288, tN{AFISTCRYISP T &R IRS-232iR (5454

FIFISTC-ISP Ver 3.0A PCB ARiFATRS-232%%#:
A H R SE R 8/ besk
L.

2.

3.
4. WZIP1.0, P1.1=0,0, fEH20H, AI{EH P R A LEERH, S0EP1LOPLIEMN

Ul-Socket 8 5 FEAN S48 N 5 5 AL

¥ P &4 LR R MCU-VCC, GND) K 5B LIP3 0, P3. 142 N A 4t CN24 2
XFEFH P R ER s R MUt R & 7 5P/ F AT 8 AE 1 g

BH P RGP H R HLRIPL. 0, PL. 18 NFEHRAR ON24 82 (1 R 75 21 1%)

HF %% E5FISTC-ISP Ver3.0A PCB # I, ¥ SW3FH-k4#% T, MP1.0/P1.1=0,0.
KT % “Download/ F#;”

LHANARG EHEMN GERAEMNHAST R E4td, AN HEKUSBILH, H N USB A
ANH)

TEBEFE, WHPREITET I B, SRR, B B EAL, 5
ANEEALEISP N Fe it g AN & T IR B AL, andg, B AMESE 17140 B WD 1 / B WDO %t
U RS-485m FrZERIP3. 0, P3. 1, s A2k, 78 T EI N L WA .
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\xnl:l N o |:1|:||:|
12.2 4wiFsR/LHmes, Hmizss, (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
PLT.

3. WREH RN Y AT AR T RE A7 8%, B Zihhb e B AT 17, ARG FE KR T
A 2P AE B ) L 5 0

FEle ks
FATE . STC12C5201AD RHITSPLA B M T #igmfe TR (NI M507c, A HiE G 9t FE i)
A 1T #28PIN/20P INF A [Fl R AR,
28PINJ2& 28PINF T 7~ A%, 20PINS& 20P INFRIVE 7R AR

P Fuds S O 2 105 5ids, W HAEE8052 M L A 1 B
STC12C5201AD &R A MLy R IyRean' e A 1, AT LAH STC-ISP. EXE E: F#H P FE BT

SERFTLL T, TSR &, ] H O /N B RRE 7 IE I A 1 S 3 U (19 STC-ISP. EXE
) “HOBF” RER, BRI, TEAAIHT %%,

ﬁﬁﬁ#l _no_ BROBRF IIEKII’-JFI
A R T
L | =k FHE8 HE
1 |zz Iv
2 |34 76 58 IV
3 r
4 r
5 r
& n
T r
& n
g r
10 r
11 r
1z r
13 n
14 r
& +7HHIET = =
ol e ne 5 1A o
O THEEET ﬁﬁ%%mgl ganETEE | A
rREHRERE: |
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ot B afr i s/ o R PR T
1. EAESEAFM YW e U RR R AR, WilS ORF, X, ZENRE
AT LA O — /NN AR o AR i i R A 3 e S R STC-TSP. EXER) 8 AR B
F7 kBN, WIRJTE.
2. PIBIHARET RIAHE KENSHBET)
3B RGN BN TR, DR AR &/ F A7 d T DU H - R4 R B R o T
4. IEA/DEL I FL B (FRATH P F 4 LT S I S 12 T)
5. PIEPWMEE HL % (FRATH - T A 6 1 S B 1E)7)

KR DB PR, ARG, AAMIS051H ', =Rt O T, AR
KM ARG, — M3 kT LLEE .

P e Dl Bon e ] DA R AR B/ A s B 5, #eedisirH P Er, i
AT DA E ORI “dksRigtran 7, Al 8kELisiT PR, XA 0 . Xk s
BT, BB — K% SRR AR R IR, B SRR, (HERSEA .

354 I E AR T R A KB 0513-5501 2928 /2929 / 2966 fE3: 0513-5501 2969 /2956 / 2947



STC12C5201ADRFE NIRRT BARSCFREMES : www.STCMCU.com IS BoAR S #R 13922829991 AJF 4% i 1] : 13922809991

12.3 BEX TEUERIER (SEHAMFE TE)

/* */
/* --- STC MCU International Limited */
/* --- WORSTC 1T KA HL FIFHEAF I E 58 ST Hmmmmmmmmmme- */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
L STl e )i e — %
R i T e & T T Yo S =4 — J

* ¥

#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
/I#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)
{

if (k == Self Define ISP_Command)

//Disable serial interrupt
//Clear TI flag

//send this data

/Iwait for the data is sent
//clear TI flag

//enable serial interrupt

//check the serial data

//delay 1s
//delay 1s

soft reset to ISP_Monitor();

ES=0;
TI=0;
SBUF =1i;
while (ITT);
TI=0;
ES=1;
}
void UART _Interrupt)Receive(void) interrupt 4 using 1
{
unsigned char k = 0;
if (RI)
{
RI=0;
k = SBUF,
{
delay();
delay();
}
}
if (TT)
{
TI=0;
H
H

void soft reset to ISP_Monitor(void)

{
IAP_CONTR = 0x60;

void delay(void)

{
unsigned int j = 0;
unsigned int g = 0;

//0110,0000 soft reset system to run ISP monitor
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for (j=0; j<5; j++)

{
for (g=0; g<60000; g++)
{
_nop_();
_nop_();
_nop_();
_nop_();
_nop_();
¥
¥
¥
void display MCU_Start Led(void)
{
unsigned char i = 0;
for (i=0; i<3; i++)
{
MCU_Start Led =0; //Turn on work LED
dejay();
MCU Start Led =1; //Turn off work LED
dejay();
MCU_ Start Led = 0; //Turn on work LED
¥
¥
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F € R #07E STC I FE i 3K ISPAX ESTC-ISP.EXE H, MM AHN %8, BfksE s LTE:

wiE BEXTH | BT | ST | Ganee | s o>
BEX MEEA TERIMA PR FETH, e THL A5 Beh

EHE 38400 - |ETIEGL [Hone - | 0BG 5 « [ L1~

BEXT#i [12 34 56 73 90 AB CD EF -
#54r (HEX) [123456TEA0AECDER . ki |

v SEFEEEELEENE M AU R EEE L T s

A AESTC-ISPEXER I B4l Cn EE PR , W WM, W FEAR
SEV T |mtSm|

LESTEFLEEETEINSNEEY FEHSHER
2 AFEFREIEEY FESS SRR B E LI ESRISPEFE
3SR EESISPESS-MOV ISP_CONTR, #60H:1SP_CONTRMEHHFETH
4. 25EY FEHSAFER SAEAA MRS ORI E)
540 B RS S S BRAE2P1.0/PL1E SR EEISP
TEmERE, FEESLPOME
6MDIEER M EEIEPLO/PLIEFEE A BEISP FEERISE R
aIEENY FEAEPL/PL1=0/0 MTEEARISPIEERE 25

o RIS PORERO.
bIEEN FEEPLO/PLI=0/0 I ENFISPEFE A
RrfFsE FREREGPOFESL
e

==
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MRA: JCURESHIE

INTRODUCTION

Assembly language is a computer language lying between the extremes of machine language and high-level lan-
guage like Pascal or C use words and statements that are easily understood by humans, although still a long way
from "natural”" language.Machine language is the binary language of computers.A machine language program is a
series of binary bytes representing instructions the computer can execute.

Assembly language replaces the binary codes of machine language with easy to remember "mnemonics'"that
facilitate programming.For example, an addition instruction in machine language might be represented by the
code "10110011".It might be represented in assembly language by the mnemonic "ADD".Programming with mne-
monics is obviously preferable to programming with binary codes.

Of course, this is not the whole story. Instructions operate on data, and the location of the data is specified by
various "addressing modes" emmbeded in the binary code of the machine language instruction. So, there may be
several variations of the ADD instruction, depending on what is added. The rules for specifying these variations
are central to the theme of assembly language programming.

An assembly language program is not executable by a computer. Once written, the program must undergo
translation to machine language. In the example above, the mnemonic "ADD" must be translated to the binary
code "10110011". Depending on the complexity of the programming environment, this translation may involve
one or more steps before an executable machine language program results. As a minimum, a program called an
"assembler" is required to translate the instruction mnemonics to machine language binary codes. Afurther step
may require a "linker" to combine portions of program from separate files and to set the address in memory at
which th program may execute. We begin with a few definitions.

An assembly language program i a program written using labels, mnemonics, and so on, in which each state-
ment corresponds to a machine instruction. Assembly language programs, often called source code or symbolic
code, cannot be executed by a computer.

A machine language program is a program containing binary codes that represent instructions to a computer.
Machine language programs, often called object code, are executable by a computer.

A assembler is a program that translate an assembly language program into a machine language program.
The machine language program (object code) may be in "absolute" form or in "relocatable" form. In the latter
case, "linking" is required to set the absolute address for execution.

A linker is a program that combines relocatable object programs (modules) and produces an absolute object
program that is executable by a computer. A linker is sometimes called a "linker/locator" to reflect its separate
functions of combining relocatable modules (linking) and setting the address for execution (locating).

A segment is a unit of code or data memory. A segment may be relocatable or absolute. A relocatable seg-
ment has a name, type, and other attributes that allow the linker to combine it with other paritial segments, if re-
quired, and to correctly locate the segment. An absolute segment has no name and cannot be combined with other
segments.

A module contains one or more segments or partial segments. A module has a name assigned by the user. The
module definitions determine the scope of local symbols. An object file contains one or more modules. A module
may be thought of as a "file" in many instances.

A program consists of a single absolute module, merging all absolute and relocatable segments from all input
modules. A program contains only the binary codes for instructions (with address and data constants) that are un-
derstood by a computer.
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ASSEMBLER OPERATION

There are many assembler programs and other support programs available to facilitate the development of ap-
plications for the 8051 microcontroller. Intel's original MCS-51 family assembler, ASM51, is no longer available
commercially. However, it set the standard to which the others are compared.

ASMS1 is a powerful assembler with all the bells and whistles. It is available on Intel development systems
and on the IBM PC family of microcomputers. Since these "host" computers contain a CPU chip other than the
8051, ASMSI is called a cross assembler. An 8051 source program may be written on the host computer (using
any text editor) and may be assembled to an object file and listing file (using ASM51), but the program may not
be executed. Since the host system's CPU chip is not an 8051, it does not understand the binary instruction in the
object file. Execution on the host computer requires either hardware emulation or software simulation of the tar-
get CPU. A third possibility is to download the object program to an 8051-based target system for execution.

ASMS51 is invoked from the system prompt by

ASMS1 source_file [assembler controls]

The source file is assembled and any assembler controls specified take effect. The assembler receives a source
file as input (e.g., PROGRAM.SRC) and generates an object file (PROGRAM.OBJ) and listing file (PROGRAM.
LST) as output. This is illustrated in Figure 1.

Since most assemblers scan the source program twice in performing the translation to machine language,
they are described as two-pass assemblers. The assembler uses a location counter as the address of instructions
and the values for labels. The action of each pass is described below.

PROGRAM.OB]J
PROGRAM.SRC
Legend PROGRAM.LST
O Utility program
[ User file

Figure 1 Assembling a source program

Pass one

During the first pass, the source file is scanned line-by-line and a symbol table is built. The location counter de-
faults to 0 or is set by the ORG (set origin) directive. As the file is scanned, the location counter is incremented by
the length of each instruction. Define data directives (DBs or DWs) increment the location counter by the number
of bytes defined. Reserve memory directives (DSs) increment the location counter by the number of bytes re-
served.

Each time a label is found at the beginning of a line, it is placed in the symbol table along with the current
value of the location counter. Symbols that are defined using equate directives (EQUs) are placed in the symbol
table along with the "equated" value. The symbol table is saved and then used during pass two.

Pass two

During pass two, the object and listing files are created. Mnemonics are converted to opcodes and placed in the
output files. Operands are evaluated and placed after the instruction opcodes. Where symbols appear in the oper-
and field, their values are retrieved from the symbol table (created during pass one) and used in calculating the
correct data or addresses for the instructions.

Since two passes are performed, the source program may use "forward references", that is, use a symbol be-
fore it is defined. This would occur, for example, in branching ahead in a program.
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The object file, if it is absolute, contains only the binary bytes (0OH-OFH) of the machine language program.
A relocatable object file will also contain a sysmbol table and other information required for linking and locating.
The listing file contains ASCII text codes (02H-7EH) for both the source program and the hexadecimal bytes in
the machine language program.

A good demonstration of the distinction between an object file and a listing file is to display each on the host
computer's CRT display (using, for example, the TYPE command on MS-DOS systems). The listing file clearly
displays, with each line of output containing an address, opcode, and perhaps data, followed by the program state-
ment from the source file. The listing file displays properly because it contains only ASCII text codes. Displaying
the object file is a problem, however. The output will appear as "garbage", since the object file contains binary
codes of an 8051 machine language program, rather than ASCII text codes.

ASSEMBLY LANGUAGE PROGRAM FORMAT

Assembly language programs contain the following:

Machine instructions

Assembler directives

Assembler controls

Comments

Machine instructions are the familiar mnemonics of executable instructions (e.g., ANL). Assembler directives
are instructions to the assembler program that define program structure, symbols, data, constants, and so on (e.g.,
ORG). Assembler controls set assembler modes and direct assembly flow (e.g., STITLE). Comments enhance the
readability of programs by explaining the purpose and operation of instruction sequences.

Those lines containing machine instructions or assembler directives must be written following specific rules
understood by the assembler. Each line is divided into "fields" separated by space or tab characters. The general
format for each line is as follows:

[label:] mnemonic [operand] [, operand] [...]1 [;commernt]

Only the mnemonic field is mandatory. Many assemblers require the label field, if present, to begin on the left in
column 1, and subsequent fields to be separated by space or tab charecters. With ASMS1, the label field needn't
begin in column 1 and the mnemonic field needn't be on the same line as the label field. The operand field must,
however, begin on the same line as the mnemonic field. The fields are described below.

Label Field

A label represents the address of the instruction (or data) that follows. When branching to this instruction, this la-
bel is usded in the operand field of the branch or jump instruction (e.g., SIMP SKIP).

Whereas the term "label" always represents an address, the term "symbol" is more general. Labels are one
type of symbol and are identified by the requirement that they must terminate with a colon(:). Symbols are as-
signed values or attributes, using directives such as EQU, SEGMENT, BIT, DATA, etc. Symbols may be ad-
dresses, data constants, names of segments, or other constructs conceived by the programmer. Symbols do not
terminate with a colon. In the example below, PAR is a symbol and START is a label (which is a type of symbol).

PAR EQU 500 ;"PAR" IS A SYMBOL WHICH
;REPRESENTS THE VALUE 500
START: MOV A, #OFFH ;"START" IS A LABEL WHICH

;REPRESENTS THE ADDRESS OF
;THE MOV INSTRUCTION

A symbol (or label) must begin with a letter, question mark, or underscore (_); must be followed by letters,

"o,

digit, "?", or "_"; and can contain up to 31 characters. Symbols may use upper- or lowercase characters, but they

are treated the same. Reserved words (mnemonics, operators, predefined symbols, and directives) may not be
used.
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Mnemonic Field

Intruction mnemonics or assembler directives go into mnemonic field, which follows the label field. Examples of
instruction mnemonics are ADD, MOV, DIV, or INC. Examples of assembler directives are ORG, EQU, or DB.

Operand Field

The operand field follows the mnemonic field. This field contains the address or data used by the instruction. A
label may be used to represent the address of the data, or a symbol may be used to represent a data constant. The
possibilities for the operand field are largely dependent on the operation. Some operations have no operand (e.g.,
the RET instruction), while others allow for multiple operands separated by commas. Indeed, the possibilties for
the operand field are numberous, and we shall elaborate on these at length. But first, the comment field.

Comment Field

Remarks to clarify the program go into comment field at the end of each line. Comments must begin with a semi-
colon (;). Each lines may be comment lines by beginning them with a semicolon. Subroutines and large sections
of a program generally begin with a comment block—serveral lines of comments that explain the general proper-
ties of the section of software that follows.

Special Assembler Symbols

Special assembler symbols are used for the register-specific addressing modes. These include A, RO through R7,
DPTR, PC, C and AB. In addition, a dollar sign ($) can be used to refer to the current value of the location coun-
ter. Some examples follow.

SETB C
INC DPTR
INB 11,8

The last instruction above makes effective use of ASMS51's location counter to avoid using a label. It could also be
written as
HERE: JNB TI, HERE

Indirect Address

For certain instructions, the operand field may specify a register that contains the address of the data. The com-
mercial "at" sign (@) indicates address indirection and may only be used with RO, R1, the DPTR, or the PC, de-
pending on the instruction. For example,

ADD A, @RO

MOVC A, @A+PC

The first instruction above retrieves a byte of data from internal RAM at the address specified in RO. The second
instruction retrieves a byte of data from external code memory at the address formed by adding the contents of the
accumulator to the program counter. Note that the value of the program counter, when the add takes place, is the
address of the instruction following MOVC. For both instruction above, the value retrieved is placed into the ac-
cumulator.

Immediate Data

Instructions using immediate addressing provide data in the operand field that become part of the instruction. Im-
mediate data are preceded with a pound sign (#). For example,
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CONSTANT EQU 100
MOV A, #OFEH
ORL  40H, #CONSTANT

All immediate data operations (except MOV DPTR . #data) require eight bits of data. The immediate data are
evaluated as a 16-bit constant, and then the low-byte is used. All bits in the high-byte must be the same (00H or
FFH) or the error message "value will not fit in a byte" is generated. For example, the following instructions are
syntactically correct:

MOV A, #OFFOOH

MOV A, #00FFH

But the following two instructions generate error messages:
MOV A, #OFEOOH
MOV A, #01FFH

If signed decimal notation is used, constants from -256 to +255 may also be used. For example, the follow-
ing two instructions are equivalent (and syntactically correct):
MOV A, #-256
MOV A, #OFFOOH

Both instructions above put 00H into accumulator A.

Data Address

Many instructions access memory locations using direct addressing and require an on-chip data memory address
(00H to 7FH) or an SFR address (80H to OFFH) in the operand field. Predefined symbols may be used for the
SFR addresses. For example,

MOV A, 45H
MOV A, SBUF ;SAME AS MOV A, 99H
Bit Address

One of the most powerful features of the 8051 is the ability to access individual bits without the need for masking
operations on bytes. Instructions accessing bit-addressable locations must provide a bit address in internal data
memory (00h to 7FH) or a bit address in the SFRs (80H to OFFH).

There are three ways to specify a bit address in an instruction: (a) explicitly by giving the address, (b) using
the dot operator between the byte address and the bit position, and (c¢) using a predefined assembler symbol. Some
examples follow.

SETB 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 AIMP
12FE 021301 6 IMP FINISH ;ASSEMBLES AS LIMP
1301 04 7 FINISH: INC A

8 END

The first jump (line 3) assembles as SIMP because the destination is before the jump ( i.e., no forward reference)
and the offset is less than -128. The ORG directive in line 4 creates a gap of 200 locations between the label
START and the second jump, so the conversion on line 5 is to AJMP because the offset is too great for SIMP.
Note also that the address following the second jump (12FEH) and the address of START (1234H) are within the
same 2K page, which, for this instruction sequence, is bounded by 1000H and 17FFH. This criterion must be met
for absolute addressing. The third jump assembles as LIMP because the destination (FINISH) is not yet defined
when the jump is assembled (i.e., a forward reference is used). The reader can verify that the conversion is as
stated by examining the object field for each jump instruction.

ASSEMBLE-TIME EXPRESSION EVALUATION

Values and constants in the operand field may be expressed three ways: (a) explicitly (e.g.,0EFH), (b) with a pre-
defined symbol (e.g., ACC), or (c) with an expression (e.g.,2 + 3). The use of expressions provides a powerful
technique for making assembly language programs more readable and more flexible. When an expression is used,
the assembler calculates a value and inserts it into the instruction.
All expression calculations are performed using 16-bit arithmetic; however, either 8 or 16 bits are inserted

into the instruction as needed. For example, the following two instructions are the same:

MOV  DPTR, #04FFH +3

MOV  DPTR, #0502H ;ENTIRE 16-BIT RESULT USED

If the same expression is used in a "MOV A #data" instruction, however, the error message "value will not fit in a
byte" is generated by ASMS51. An overview of the rules for evaluateing expressions follows.
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Number Bases

The base for numeric constants is indicated in the usual way for Intel microprocessors. Constants must be fol-
lowed with "B" for binary, "O" or "Q" for octal, "D" or nothing for decimal, or "H" for hexadecimal. For example,
the following instructions are the same:

MOV A, #I5H
MOV A, #1111B
MOV A, #0FH
MOV A, #17Q
MOV A, #15D

Note that a digit must be the first character for hexadecimal constants in order to differentiate them from labels (i.e.,
"0AS5H" not "A5H").

Charater Strings

Strings using one or two characters may be used as operands in expressions. The ASCII codes are converted to the
binary equivalent by the assembler. Character constants are enclosed in single quotes ('). Some examples follow.
CINE A, #'Q', AGAIN

SUBB A, #'0' ;CONVERT ASCII DIGIT TO BINARY DIGIT
MOV  DPTR, #'AB'
MOV  DPTR, #4142H ;SAME AS ABOVE

Arithmetic Operators
The arithmetic operators are

+ addition

- subtraction

* multiplication
/ division

MOD  modulo (remainder after division)

For example, the following two instructions are same:
MOV A, 10+10H
MOV A, #lAH

The following two instructions are also the same:
MOV A, #5MOD7
MOV A, #4

Since the MOD operator could be confused with a symbol, it must be seperated from its operands by at least one
space or tab character, or the operands must be enclosed in parentheses. The same applies for the other operators
composed of letters.

Logical Operators

The logical operators are
OR logical OR
AND logical AND
XOR logical Exclusive OR
NOT logical NOT (complement)
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The operation is applied on the corresponding bits in each operand. The operator must be separated from the op-
erands by space or tab characters. For example, the following two instructions are the same:

MOV
MOV

A, #'9 AND OFH
A, #9

The NOT operator only takes one operand. The following three MOV instructions are the same:

THREE
MINUS_THREE

EQU 3

EQU -3

MOV A, # (NOT THREE) + 1
MOV A, #MINUS_THREE
MOV A, #11111101B

Special Operators

The sepcial operators are

SHR
SHL
HIGH
LOW

0

shift right
shift left
high-byte
low-byte
evaluate first

For example, the following two instructions are the same:

MOV
MOV

A, #8 SHL 1
A, #10H

The following two instructions are also the same:

MOV
MOV

A, #HIGH 1234H
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
NE
LT
LE
GT
GE

Note that for each operator, two forms are acceptable (e.g., "EQ" or

tests are "true":
MOV
MOV
MOV
MOV
MOV
MOV

= equals

<> not equals

< less than

<= less than or equal to

> greater than

>= greater than or equal to

A #5=5

A#5 NE 4
A#'X' LT 'Z
A#'X >='X
AH$ >0
A#100 GE 50

"="). In the following examples, all relational
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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 ~ THI1,#HIGH VALUE
MOV  TLI1,#LOW VALUE
The assembler converts -500 to the corresponding 16-bit value (FEOCH); then the HIGH and LOW operators ex-
tract the high (FEH) and low (OCH) bytes. as appropriate for each MOV instruction.

Operator Precedence

The precedence of expression operators from highest to lowest is
0
HIGH LOW
* / MOD SHL SHR
+-
EQ NE LT LE GT GE = <> < <= > >=
NOT
AND
OR XOR

When operators of the same precedence are used, they are evaluated left to right.

Examples:
Expression Value
HIGH ('A' SHL 8) 0041H
HIGH 'A'SHL 8 0000H
NOT 'A'- 1 FFBFH
'A' OR 'A' SHL 8 4141H
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ASSEMBLER DIRECTIVES

Assembler directives are instructions to the assembler program. They are not assembly language instructions ex-
ecutable by the target microprocessor. However, they are placed in the mnemonic field of the program. With the
exception of DB and DW, they have no direct effect on the contents of memory.

ASMS51 provides several catagories of directives:

Assembler state control (ORG, END, USING)

Symbol definition (SEGMENT, EQU, SET, DATA, IDATA, XDATA, BIT, CODE)
Storage initialization/reservation (DS, DBIT, DB, DW)

Program linkage (PUBLIC, EXTRN,NAME)

Segment selection (RSEG, CSEG, DSEG, ISEG, ESEG, XSEG)

Each assembler directive is presented below, ordered by catagory.

Assembler State Control
ORG (Set Origin) The format for the ORG (set origin) directive is
ORG expression
The ORG directive alters the location counter to set a new program origin for statements that follow. A label is
not permitted. Two examples follow.

ORG 100H ;SET LOCATION COUNTER TO 100H
ORG ($ +1000H) AND OFO0H ;SET TO NEXT 4K BOUNDARY

The ORG directive can be used in any segment type. If the current segment is absolute, the value will be an abso-
lute address in the current segment. If a relocatable segment is active, the value of the ORG expression is treated
as an offset from the base address of the current instance of the segment.

End The format of the END directive is
END

END should be the last statement in the source file. No label is permitted and nothing beyond the END statement
is processed by the assembler.

Using The format of the END directive is
USING expression

This directive informs 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

SQUARES: DB 0,1,4,9, 16,25
MESSAGE: DB 'Login:', 0

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

0100H

;SQUARES OF NUMBERS 0-5

;NULL-TERMINATED CHARACTER STRING

When assembled, result in the following hexadecimal memory assignments for external code memory:

DW (Define Word) The format for the DW (define word) directive is
[label:] DW

The DW directive is the same as the DB directive except two memory locations (16 bits) are assigned for each

data item. For example, the statements

CSEG AT 200H
DW $,'A", 1234H, 2, 'BC'

expression [, expression] [..

result in the following hexadecimal memory assignments:

Address Contents
0200 02
0201 00
0202 00
0203 41
0204 12
0205 34
0206 00
0207 02
0208 42
0209 43

Program Linkage

g

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.

B ES B T A RAF FHL: 0513-5501 2928 /2929 / 2966 fEE: 0513-5501 2969 / 2956 / 2947 375



STCI2C5201AD R FI . Hlar AR SCFE M : www.STCMCU.com

IR $2 AR S7 7 13922829991 A& MR : 13922809991

Assembler controls supported by ASMS51
PRIMARY/
NAME GENERAL DEFAULT ABBREV. MEANING
DATE (date) P DATE() DA Place string in header (9 char. max.)
DEBUG P NODEBUG DB Outputs debug symbol information to object file
EJECT G not applicable EJ Continue listing on next page
ERRORPRINT P NOERRORPRINT EP Designates a file to receive error messages in addition to the
(file) listing file (defauts to console)
NOERRORPRINT P NOERRORPRINT [ NOEP [Designates that error messages will be printed in listing file
only
GEN G GENONLY GO  [List only the fully expanded source as if all lines generated
by a macro call were already in the source file
GENONLY G GENONLY NOGE |List only the original source text in the listing file
INCLUED(file) G not applicable (¢ Designates a file to be included as part of the program
LIST G LIST LI Print subsequent lines of source code in listing file
NOLIST G LIST NOLI |Do not print subsequent lines of source code in lisitng file
MACRO P MACRO(50) MR  [Evaluate and expand all macro calls. Allocate percentage of]
(men_precent) free memory for macro processing
NOMACRO P MACRO(50) NOMR |Do not evalutate macro calls
MODS1 P MODS1 MO  |Recognize the 8051-specific predefined special function
registers
NOMODS51 P MODS1 NOMO |Do not recognize the 8051-specific predefined special
function registers
OBJECT(file) P OBJECT(source.OBJ) 0J Designates file to receive object code
NOOBJECT P OBJECT(source.OBJ)[ NOOJ [Designates that no object file will be created
PAGING P PAGING PI Designates that listing file be broken into pages and each
will have a header
NOPAGING P PAGING NOPI |Designates that listing file will contain no page breaks
PAGELENGTH P PAGELENGT(60) PL Sets maximun number of lines in each page of listing file
(N) (range=10 to 65536)
PAGE WIDTH (N) P PAGEWIDTH(120) PW  |Set maximum number of characters in each line of listing
file (range = 72 to 132)
PRINT(file) P PRINT(source.LST) PR Designates file to receive source listing
NOPRINT P PRINT(source.LST) [ NOPR [Designates that no listing file will be created
SAVE G not applicable SA Stores current control settings from SAVE stack
RESTORE G not applicable RS Restores control settings from SAVE stack
REGISTERBANK P REGISTERBANK(0) RB Indicates one or more banks used in program module
(rb,...)
NOREGISTER- P REGISTERBANK(0)| NORB |Indicates that no register banks are used
BANK
SYMBOLS P SYMBOLS SB Creates a formatted table of all symbols used in program
NOSYMBOLS P SYMBOLS NOSB [Designates that no symbol table is created
TITLE(string) G TITLE() TT Places a string in all subsequent page headers (max.60
characters)
WORKFILES P same as source WF  |Designates alternate path for temporay workfiles
(path)
XREF P NOXREF XR Creates a cross reference listing of all symbols used in
program
NOXREF P NOXREF NOXR [Designates that no cross reference list is created
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MACROS

The macro processing facility (MPL) of ASM51 is a "string replacement" facility. Macros allow frequently used
sections of code be defined once using a simple mnemonic and used anywhere in the program by inserting the
mnemonic. Programming using macros is a powerful extension of the techniques described thus far. Macros can
be defined anywhere in a source program and subsequently used like any other instruction. The syntax for macro
definition is

%*DEFINE (call_pattern) (macro_body)

Once defined, the call pattern is like a mnemonic; it may be used like any assembly language instruction by
placing it in the mnemonic field of a program. Macros are made distinct from "real" instructions by preceding
them with a percent sign, "%". When the source program is assembled, everything within the macro-body, on
a character-by-character basis, is substituted for the call-pattern. The mystique of macros is largely unfounded.
They provide a simple means for replacing cumbersome instruction patterns with primitive, easy-to-remember
mnemonics. The substitution, we reiterate, is on a character-by-character basis—nothing more, nothing less.

For example, if the following macro definition appears at the beginning of a source file,

%*DEFINE (PUSH_DPTR)
(PUSH DPH
PUSH DPL
)

then the statement
%PUSH_DPTR
will appear in the .LST file as

PUSH DPH
PUSH DPL

The example above is a typical macro. Since the 8051 stack instructions operate only on direct addresses,
pushing the data pointer requires two PUSH instructions. A similar macro can be created to POP the data pointer.
There are several distinct advantages in using macros:

A source program using macros is more readable, since the macro mnemonic is generally more indicative
of the intended operation than the equivalent assembler instructions.

The source program is shorter and requires less typing.

Using macros reduces bugs

Using macros frees the programmer from dealing with low-level details.

The last two points above are related. Once a macro is written and debugged, it is used freely without the worry
of bugs. In the PUSH DPTR example above, if PUSH and POP instructions are used rather than push and pop
macros, the programmer may inadvertently reverse the order of the pushes or pops. (Was it the high-byte or low-
byte that was pushed first?) This would create a bug. Using macros, however, the details are worked out once—
when the macro is written—and the macro is used freely thereafter, without the worry of bugs.

Since the replacement is on a character-by-character basis, the macro definition should be carefully con-
structed with carriage returns, tabs, ect., to ensure proper alignment of the macro statements with the rest of the
assembly language program. Some trial and error is required.

There are advanced features of ASM51's macro-processing facility that allow for parameter passing, local
labels, repeat operations, assembly flow control, and so on. These are discussed below.
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Parameter Passing

A macro with parameters passed from the main program has the following modified format:

%*DEFINE (macro_name (parameter_list)) (macro_body)
For example, if the following macro is defined,
%*DEFINE (CMPA# (VALUE))
(CINE A, #%VALUE, $ +3
)

then the macro call
%CMPA# (20H)

will expand to the following instruction in the .LST file:
CINE  A,#20H,$+3

Although the 8051 does not have a "compare accumulator” instruction, one is easily created using the CINE
instruction with "$+3" (the next instruction) as the destination for the conditional jump. The CMPA# mnemonic
may be easier to remember for many programmers. Besides, use of the macro unburdens the programmer from
remembering notational details, such as "$+3."

Let's develop another example. It would be nice if the 8051 had instructions such as

JUMP IF ACCUMULATOR GREATER THAN X

JUMP IF ACCUMULATOR GREATER THAN OR EQUAL TO X
JUMP IF ACCUMULATOR LESS THAN X

JUMP IF ACCUMULATOR LESS THAN OR EQUAL TO X

but it does not. These operations can be created using CINE followed by JC or JNC, but the details are tricky.
Suppose, for example, it is desired to jump to the label GREATER _THAN if the accumulator contains an ASCII
code greater than "Z" (5AH). The following instruction sequence would work:

CINE A, #5BH, $-3

INC GREATER THAN
The CJINE instruction subtracts 5BH (i.e., "Z" + 1) from the content of A and sets or clears the carry flag accord-
ingly. CINE leaves C=1 for accumulator values 00H up to and including SAH. (Note: SAH-SBH<O0, therefore
C=1; but SBH-5SBH=0, therefore C=0.) Jumping to GREATER THAN on the condition "not carry" correctly
jumps for accumulator values SBH, SCH, SDH, and so on, up to FFH. Once details such as these are worked out,
they can be simplified by inventing an appropriate mnemonic, defining a macro, and using the macro instead of

the corresponding instruction sequence. Here's the definition for a "jump if greater than" macro:

%*DEFINE (JGT (VALUE, LABEL))
(CINE A, #%VALUE+1, $+3  ;JGT
JNC  %LABEL
)

To test if the accumulator contains an ASCII code greater than "Z," as just discussed,the macro would be called as
%JGT  ('Z', GREATER THAN)
ASMS51 would expand this into

CINE A, #5BH, $+3 JGT
INC GREATER THAN

The JGT macro is an excellent example of a relevant and powerful use of macros. By using macros, the program-
mer benefits by using a meaningful mnemonic and avoiding messy and potentially bug-ridden details.
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Local Labels
Local labels may be used within a macro using the following format:

%*DEFINE (macro_name [(parameter_list)])
[LOCAL list of local labels] (macro_body)

For example, the following macro definition

%*DEFINE  (DEC_DPTR) LOCAL SKIP

(DEC  DPL :DECREMENT DATA POINTER
MOV A, DPL
CINE A, #OFFH, %SKIP
DEC DPL
%SKIP: )

would be called as
%DEC_DPTR
and would be expanded by ASMS51 into

DEC  DPL :DECREMENT DATA POINTER
MOV A, DPL

CINE A, #OFFH, SKIPOO

DEC  DPH

SKIP0O:

Note that a local label generally will not conflict with the same label used elsewhere in the source program, since
ASMS51 appends a numeric code to the local label when the macro is expanded. Furthermore, the next use of the
same local label receives the next numeric code, and so on.

The macro above has a potential "side effect." The accumulator is used as a temporary holding place for
DPL. If the macro is used within a section of code that uses A for another purpose, the value in A would be lost.
This side effect probably represents a bug in the program. The macro definition could guard against this by saving
A on the stack. Here's an alternate definition for the DEC_DPTR macro:

%*DEFINE (DEC_DPTR) LOCAL SKIP
(PUSHACC

DEC DPL ;DECREMENT DATA POINTER
MOV A, DPL
CINE A, #0FFH, %SKIP
DEC DPH

%SKIP: POP ACC
)

Repeat Operations

This is one of several built-in (predefined) macros. The format is
%REPEAT (expression) (text)
For example, to fill a block of memory with 100 NOP instructions,

%REPEAT  (100)
(NOP

)
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Control Flow Operations

The conditional assembly of section of code is provided by ASM51's control flow macro definition. The format is

%IF (expression) THEN (balanced_text)
[ELSE (balanced text)] FI

For example,

INTRENAL EQU 1 ;1 =8051 SERIAL I/0O DRIVERS
;0 =8251 SERIAL I/0O DRIVERS

%IF (INTERNAL) THEN
(INCHAR: . ;8051 DRIVERS
OUTCHR:

) ELSE
(INCHAR: . ;8251 DRIVERS
OUTCHR:

)

In this example, the symbol INTERNAL is given the value 1 to select I/O subroutines for the 8051's serial port,
or the value 0 to select I/O subroutines for an external UART, in this case the 8251. The IF macro causes ASM51
to assemble one set of drivers and skip over the other. Elsewhere in the program, the INCHAR and OUTCHR
subroutines are used without consideration for the particular hardware configuration. As long as the program as
assembled with the correct value for INTERNAL, the correct subroutine is executed.
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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

B ES B T A RAF FHL: 0513-5501 2928 /2929 / 2966 fEE: 0513-5501 2969 / 2956 / 2947 381



STC12C5201ADRF A HIIER  HARSCFE M www.STCMCU.com IR 045 : 13922829991 HFA i ] : 13922809991

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.

/*
REG51.H
Header file for generic 8051 microcontroller.

*/
/* BYTE Register */ sbit 1IE1 = 0x8B;
sfr PO = 0x80; sbit IT1 = 0x8A;
sfr P1 0x90; sbit 1EO = 0x89;
sfr P2 = 0xAO0; sbit 1TO = 0x88;
sfr P3 = 0xBO; /*1E */
sfr PSW = 0xDO0; sbit EA = 0xAF;
sfr ACC = 0xEOQ; sbit ES = 0xAC;
sfr B = 0xFO; sbit ET1 = 0xAB;
sfr SP = 0x81; sbit EX1 = 0xAA;
sfr DPL = 0x82; sbit ETO = 0xA9;
sfr DPH = 0x83; sbit EXO0 = 0xAS,;
sfr PCON = 0x87; /* 1P */
sfr TCON = 0x88; sbit PS = 0xBC;
sfr TMOD = 0x89; sbit PT1 = 0xBB;
sfr TLO = 0x8A; sbit PX1 = 0xBA;
sfr TL1 = 0x8B; sbit PTO = 0xB9;
sfr THO = 0x8C; sbit PX0 = 0xBS;
sfr TH1 = 0x8D; /* P3 */
sfr 1IE = 0xAS,; sbit RD = 0xB7;
sfr 1P = 0xBS; sbit WR = 0xB6;
sfr SCON 0x98; sbit T1 = 0xBS5;
sfr SBUF = 0x99; sbit TO = 0xB4;
/* BIT Register */ sbit INT1 = 0xB3;
/* PSW */ sbit INTO = 0xB2;
sbit CY = 0xD7; sbit TXD = 0xBI;
sbit AC 0xD6; sbit RXD = 0xBO0;
sbit FO 0xD5; /* SCON */
sbit RS1 0xD4; sbit SMO = 0x9F;
sbit RSO 0xD3; sbit SM1 = 0x9E;
sbit ov 0xD2; sbit SM2 = 0x9D;
sbit P = 0xDO; sbit REN = 0x9C;
/* TCON */ sbit TBS8 = 0x9B;
sbit TF1 = 0x8F; sbit RB8 = 0x9A;
sbit TR1 0x8E; sbit TI = 0x99;
sbit TFO 0x8D; sbit RI = 0x98;
sbit TRO = 0x8C;
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MEMORY TYPES AND MODELS

The 8051 has various types of memory space, including internal and external code and data memory. When de-
claring variables, it is hence reasonable to wonder in which type of memory those variables would reside. For this
purpose, several memory type specifiers are available for use, as shown in following table.

Memory types used in 8051 C language
Memory Type Description (Size)
code Code memory (64 Kbytes)
data Directly addressable internal data memory (128 bytes)
idata Indirectly addressable internal data memory (256 bytes)
bdata Bit-addressable internal data memory (16 bytes)
xdata External data memory (64 Kbytes)
pdata Paged external data memory (256 bytes)

The first memory type specifier given in above table is code. This is used to specify that a variable is to reside in
code memory, which has a range of up to 64 Kbytes. For example:

char code errormsg[ | ="An error occurred" ;

declares a char array called errormsg that resides in code memory.
If you want to put a variable into data memory, then use either of the remaining five data memory specifiers
in above table. Though the choice rests on you, bear in mind that each type of data memory affect the speed of ac-

cess and the size of available data memory. For instance, consider the following declarations:

signed int data numl;
bit bdata numbit;
unsigned int xdata num?2;

The first statement creates a signed int variable 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

N} Kool BN No W (U, (NN RUSH B (O ) R

To store such a table in an 8051 C program, an array could be used. An array is a group of variables of the same
data type, all of which could be accessed by using the name of the arrary along with an appropriate index.
The array to store the decimal ASCII table is:

int table [10] =
{0x30, 0x31, 0x32, 0x33, 0x34, 0x35, 0x36, 0x37, 0x38, 0x39};

Notice that all the elements of an array are separated by commas. To access an individul element, an index start-
ing from 0 is used. For instance, table[0] refers to the first element while table[9] refers to the last element in this
ASCII table.

STRUCTURES

Sometime it is also desired that variables of different data types but which are related to each other in some way
be grouped together. For example, the name, age, and date of birth of a person would be stored in different types
of variables, but all refer to the person's personal details. In such a case, a structure can be declared. A structure is
a group of related variables that could be of different data types. Such a structure is declared by:

struct  person {
char name;
int age;
long DOB;
15
Once such a structure has been declared, it can be used like a data type specifier to create structure variables that
have the member's name, age, and DOB. For example:

struct  person grace = {"Grace", 22, 01311980};
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would create a structure variable grace to store the name, age, and data of birth of a person called Grace. Then in
order to access the specific members within the person structure variable, use the variable name followed by the
dot operator (.) and the member name. Therefore, grace.name, grace.age, grace.DOB would refer to Grace's name,
age, and data of birth, respectively.

POINTERS

When programming the 8051 in assembly, sometimes register such as R0, R1, and DPTR are used to store the ad-
dresses of some data in a certain memory location. When data is accessed via these registers, indirect addressing
is used. In this case, we say that RO, R1, or DPTR are used to point to the data, so they are essentially pointers.
Correspondingly in C, indirect access of data can be done through specially defined pointer variables. Point-
ers are simply just special types of variables, but whereas normal variables are used to directly store data, pointer
variables are used to store the addresses of the data. Just bear in mind that whether you use normal variables or
pointer variables, you still get to access the data in the end. It is just whether you go directly to where it is stored
and get the data, as in the case of normal variables, or first consult a directory to check the location of that data
before going there to get it, as in the case of pointer variables.
Declaring a pointer follows the format:

data type  *pointer name;

where
data_type refers to which type of data that the pointer is pointing to
* denotes that this is a pointer variable
pointer name is the name of the pointer

As an example, the following declarations:

int  * numPtr
int num;
numPtr = &num;

first declares a pointer variable called numPtr that will be used to point to data of type int. The second declaration
declares a normal variable and is put there for comparison. The third line assigns the address of the num variable
to the numPtr pointer. The address of any variable can be obtained by using the address operator, &, as is used in
this example. Bear in mind that once assigned, the numPtr pointer contains the address of the num variable, not
the value of its data.

The above example could also be rewritten such that the pointer is straightaway initialized with an address
when it is first declared:

int num;
int  * numPtr = &num,;

In order to further illustrate the difference between normal variables and pointer variables, consider the fol-
lowing, which is not a full C program but simply a fragment to illustrate our point:

int num=7,

int * numPtr = &num;
printf ("%d\n", num);
printf ("%d\n", numPtr);
printf ("%d\n", &num);
printf ("%d\n", *numPtr);
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The first line declare a normal variable, num, which is initialized to contain the data 7. Next, a pointer variable,
numPtr, is declared, which is initialized to point to the address of num. The next four lines use the printf( ) func-
tion, which causes some data to be printed to some display terminal connected to the serial port. The first such
line displays the contents of the num variable, which is in this case the value 7. The next displays the contents of
the numPtr pointer, which is really some weird-looking number that is the address of the num variable.The third
such line also displays the addresss of the num variable because the address operator is used to obtain num's ad-
dress. The last line displays the actual data to which the numPtr pointer is pointing, which is 7. The * symbol is
called the indirection operator, and when used with a pointer, indirectly obtains the data whose address is pointed
to by the pointer. Therefore, the output display on the terminal would show:

7

13452 (or some other weird-looking number)

13452 (or some other weird-looking number)

7

A Pointer's Memory Type

Recall that pointers are also variables, so the question arises where they should be stored. When declaring point-
ers, we can specify different types of memory areas that these pointers should be in, for example:

int * xdata numPtr = & num;
This is the same as our previous pointer examples. We declare a pointer numPtr, which points to data of type int
stored in the num variable. The difference here is the use of the memory type specifier xdata after the *. This is
specifies that pointer numPtr should reside in external data memory (xdata), and we say that the pointer's memory
type is xdata.

Typed Pointers

We can go even further when declaring pointers. Consider the example:
int data * xdata numPtr= &num;

The above statement declares the same pointer numPtr to reside in external data memory (xdata), and this pointer
points to data of type int that is itself stored in the variable num in internal data memory (data). The memory type
specifier, data, before the * specifies the data memory type while the memory type specifier, xdata, after the *
specifies the pointer memory type.

Pointer declarations where the data memory types are explicitly specified are called typed pointers. Typed
pointers have the property that you specify in your code where the data pointed by pointers should reside. The
size of typed pointers depends on the data memory type and could be one or two bytes.

Untyped Pointers

When we do not explicitly state the data memory type when declaring pointers, we get untyped pointers, which
are generic pointers that can point to data residing in any type of memory. Untyped pointers have the advantage
that they can be used to point to any data independent of the type of memory in which the data is stored. All un-
typed pointers consist of 3 bytes, and are hence larger than typed pointers. Untyped pointers are also generally
slower because the data memory type is not determined or known until the complied program is run at runtime.
The first byte of untyped pointers refers to the data memory type, which is simply a number according to the fol-
lowing table. The second and third bytes are,respectively,the higher-order and lower-order bytes of the address
being pointed to.
An untyped pointer is declared just like normal C, where:
int * xdata numPtr = &num;

does not explicitly specify the memory type of the data pointed to by the pointer. In this case, we are using un-
typed pointers.
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Data memory type values stored in first byte of untyped pointers
Value Data Memory Type

1 idata

2 xdata

3 pdata

4 data/bdata

5 code

FUNCTIONS

In programming the 8051 in assembly, we learnt the advantages of using subroutines to group together common
and frequently used instructions. The same concept appears in 8051 C, but instead of calling them subroutines, we
call them functions. As in conventional C, a function must be declared and defined. A function definition includes
a list of the number and types of inputs, and the type of the output (return type), puls a description of the internal
contents, or what is to be done within that function.

The format of a typical function definition is as follows:

return_type function name (arguments) [memory] [reentrant] [interrupt] [using]

{
H

where
return_type refers to the data type of the return (output) value
function_name is any name that you wish to call the function as
arguments is the list of the type and number of input (argument) values
memory refers to an explicit memory model (small, compact or large)
reentrant refers to whether the function is reentrant (recursive)
interrupt indicates that the function is acctually an ISR
using explicitly specifies which register bank to use

Consider a typical example, a function to calculate the sum of two numbers:

int sum (int a, int b)

{
}

This function is called sum and takes in two arguments, both of type int. The return type is also int, meaning that
the output (return value) would be an int. Within the body of the function, delimited by braces, we see that the re-
turn value is basically the sum of the two agruments. In our example above, we omitted explicitly specifying the
options: memory, reentrant, interrupt, and using. This means that the arguments passed to the function would be
using the default small memory model, meaning that they would be stored in internal data memory. This function
is also by default non-recursive and a normal function, not an ISR. Meanwhile, the default register bank is bank 0.

return a + b;

Parameter Passing

In 8051 C, parameters are passed to and from functions and used as function arguments (inputs). Nevertheless, the
technical details of where and how these parameters are stored are transparent to the programmer, who does not
need to worry about these techinalities. In 8051 C, parameters are passed through the register or through memory.
Passing parameters through registers is faster and is the default way in which things are done. The registers used
and their purpose are described in more detail below.
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Registers used in parameter passing

Number of Argument [Char / 1-Byte Pointer| INT / 2-Byte Pointer | Long/Float | Generic Pointer
1 R7 R6 & R7 R4-R7 R1-R3
2 R5 R4 &R5 R4-R7
3 R3 R2 & R3

Since there are only eight registers in the 8051, there may be situations where we do not have enough regist-
ers for parameter passing. When this happens, the remaining parameters can be passed through fixed memory loa-
cations. To specify that all parameters will be passed via memory, the NOREGPARMSs control directive is used.
To specify the reverse, use the REGPARMs control directive.

Return Values

Unlike parameters, which can be passed by using either registers or memory locations, output values must be
returned from functions via registers. The following table shows the registers used in returning different types of

values from functions.

Registers used in returning values from functions

Return Type

Register

Description

bit

Carry Flag (C)

char/unsigned char/1-byte pointer

R7

int/unsigned int/2-byte pointer  |[R6 & R7 MSB in R6, LSB in R7

long/unsigned long R4-R7 MSB in R4, LSB in R7

float R4-R7 32-bit IEEE format

generic pointer R1-R3 Memory type in R3, MSB in R2, LSB in R1
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Absolute Maximum Ratings

Parameter Symbol Min Max Unit
Srotage temperature TST -55 +125 [
Operating temperature (I) TA -40 +85 C
Operating temperature (C) TA 0 +70 C
DC power supply (5V) VDD - VSS -0.3 +5.5 A%
DC power supply (3V) VDD - VSS -0.3 +3.6 \
Voltage on any pin - -0.3 VCC+0.3 \%
DC Specification (5V MCU)
Sym | Parameter Sp.emﬁcatlon — Test Condition
Min. | Typ Max. | Unit
Voo Operating Voltage 33 5.0 5.5 A%
Ipp Power Down Current - <0.1 | - uA 5V
IipL Idle Current - 3.0 - mA | 5V
Iee Operating Current - 4 20 mA | 5V
Vi Input Low (P0,P1,P2,P3) - - 0.8 \% 5V
Vim Input High (P0,P1,P2,P3) 2.0 - - v 5V
Vi Input High (RESET) 2.2 - - A% 5V
Tous Sink Current for output low (P0,P1,P2,P3) - 20 - mA | 5V@Vpin=0.45V
To (SQOEzrlzlit_lfu(ti;i)ent for output high (P0,P1,P2,P3) 150 230 ) WA sV
N e B L N
Iy Logic 0 input current (P0O,P1,P2,P3) - - 50 uA Vpin=0V
I Logic 1 to 0 transition current (PO,P1,P2,P3) 100 270 600 uA Vpin=2.0V

T I R T A PR ]

HHL: 0513-5501 2928 /2929 / 2966

B 0513-5501 2969 / 2956 / 2947 391



STC12C5201ADRFIH A HLIERE  H AR ZHE M : www.STCMCU.com

I IR AR S 5 13922829991

W R < 13922809991

DC Specification (3V MCU)

Specification .

Sym Parameter - — Test Condition
Min. | Typ | Max. | Unit

Voo Operating Voltage 2.2 33 3.6 A%

Ipp Power Down Current - <0.1 | - uA 3.3V

| Idle Current - 2.0 - mA | 3.3V

Iee Operating Current - 4 10 mA | 3.3V

Vi Input Low (PO,P1,P2,P3) - - 0.8 A% 3.3V

Vi Input High (P0,P1,P2,P3) 2.0 - - A% 3.3V

Vin Input High (RESET) 2.2 - - v 3.3V

Tou Sink Current for output low (P0,P1,P2,P3) - 20 - mA | 3.3V@Vpin=0.45V

To (S,Qoicsliljogu(tj;gtr)ent for output high (P0,P1,P2,P3) 40 70 ) VA 33V

Tows (S;:j;;f;ﬁ llC)ulrren'[ for output high (P0,P1,P2,P3) | 20 ) mA | 33V

I, Logic 0 input current (PO,P1,P2,P3) - 8 50 uA Vpin=0V

I Logic 1 to 0 transition current (P0,P1,P2,P3) - 110 | 600 uA | Vpin=2.0V
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MIRD: REBEM256F BRAMIEE S UEMIR ISR

:/* ——  STC International Limited */
/% — STC kP  2006/1/6 V1.0 */

;/% —— STC12C5201AD FRAIF AL P FIRAMIE] 42 30k A */
:/* —— Mobile: 13922805190 */
. /¥ —— TFax: 0755-82905966 */
/% —— Tel: 0755-82948409 */
:/*% ——— Web: www. STCMCU. com */
(/% ———  KHIRFEFLESTC-ISP Ver 3. 0A. PCBAY F#4mfE T A bitidid —————————- */

kR ER AR, R I T STCRO VR R — #/
e RIS | AR, TS I T STCRU VOB R — %/

TEST CONST EQU SAH
:;TEST RAM EQU 03H
ORG  0000H
LIJMP INITIAL

ORG 0050H
INITIAL:
MOV RO, #253

MOV Rl, #H
TEST ALL RAM:

MOV R2,  #0FFH
TEST _ONE_RAM:

MOV A, R2

MOV @R1, A

CLR A

MOV A, @R1

CINE A, 2H,  ERROR DISPLAY
DINZ R2,  TEST ONE RAM

INC RI

DINZ RO, TEST ALL RAM
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OK_DISPLAY:

MOV PI, #11111110B
Waitl:

SIMP  Waitl

ERROR_DISPLAY:
MOV A, R1
MOV PI, A
Wait2:
SIMP  Wait2
END
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P3. 1 =
] —_ 7=
Yost cp 1% st cp
P10 A 15 2A 8 16 > % 5] & 3 6
— Vee /e
- = 104 . = -i-_1|04 Vee
N T\

TAHC165/2801 HAT B AL T /788 . ML/ BN (S/L) Hm BRBVEES, FFATHIANRN
B E N A 4US/L=1, HEMehEE kg (150D RCHE PR, RSN, X 7ER
BREKIIRAE AT, B QuEIQuT MRS

K, TXD(P3. 1) AR AFE AL Bk ¥ th i 5 BT T4HC165 IS AL Bk e N 3 CPAEIE; RXD
(P3.0) EJ98RAT%n N\ 55 T4HC165 1% 5 47 %0 H ImQuAHZ . P1. O SRIZHI7T4HC165 B 1 5 BN
MiES/LAHZE; TAHC165FIRT #h2E kg (158D e, RoNREFRERAN. ST RESSMAEA
AR, PERERE (QESy MHIE.

NHEFRE R AL6AY R OB AGASIE (BA AT , HHEEARFZE A ERAM 20H
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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 R A ) AR

s BEE AR
s WCHE N EBRAMELHE [X ik
s HATEANEE, S/1L=0

s RVFHATAEALS/L=1

-ﬁﬁt@?%ﬁ BN 4R 74LS 165 %k
s WA TR0, RV Fﬂ%% IR
s RBBUCGE—M, RIS
:@Mﬁ@,@%TM%W

s R

s IEERAMZE X

PO =T N 911

s ONEERTE AR, 4kt

; DGR AR ISEE BT EAN

s RTERE AT b B

Rz 7

X L%, WAl kT

Ko MWELR EUF, 4% LETHEY RN DL TR, (HI R, 1A Bk th gl
.

—. B74HC164 B HTHRIE O
TAHC164,&80 Bf NI AL 2 A7 a8 R I 74HC164%9 i —ANSAL% i H A3z 0 HL .

126 ST 4T ST BT 1°T “T 12T 13 3T 4T 5T 6T 10T 11T 12T 13T
P3.0 l’éA% Qu Qc Qn le QF Qc QH 12 A%A QB Qr Qn QE QF QG QH

14 74HC164 Al 74HC164

P31 104 7Vcc L0 Vee
Gnd 7
T P"C CLR cP t 6nd (1 g P
P1.0 oA s B 7 } "y
T\
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MR HLEAT O TAETE 7 ROMI R ILIRAS IS, BATEE HP3. 0 (RXD) &, BArif 4k
P3.1 (TXD) ik . FEREALETERIIMER T, &7 D RIE G A — AL — 7 N 74HC164
o WREFRH I, BT T4HC164T0 AT il , DR B AT A NG FE LA 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 HRIE AR
WAIT: JNB TI, WAIT s W R AE TS, TR T
CLR TI
INC RO 3 HUR—1M 4
DJNZ R7, SEND
RET
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MisRF: FIASTCERHEEIORELCDE /R

Vee
T 21K
I T
—T
—
T m—
j U2
«f —| 2 N
?D?UEO:%O% of =[= Com0 9 1 como
S| 3| 3| 3| & P Il I Seg3 Coml 1 Coml
o ol = Seg0 2 15000
of w] | o o = = | =] =] = <| | o] = cgl
1 B B B Segl 3 Segl
VAR Ed I I See2 4 |ooo
Segl3 7 fTEEEzEXi~"EREEER 39 Segd 5 o8
vee Seeld 7 15 ) PO. 4 f=22 =0 1Seg3
Segld 8 - |38 Segd 6 lqo.q
———PL.6 P0. 5 Sozs | 1 g
P0. 6 37 Segb
g Segb 8
36 Segb
P0.7 Seg? 9 Seg?
EA LH’CC Seg8 10 Seg8
8051 pa 1|34 Segd 11 1o
ALE |23 Seald 12 fg.q10
PSEN |32 Seall 13 {00y
™ . Segl2 14 o ..
po. 7|3L_Seg23 ————— Seg12
T f—— Segl3 15 Segl3
po. 6 |20 _Seg22 Segld 16 §o 1
- po. 5|29 Scell Segls 17 1 015
e~3 3 00~ —mnx Segl6 18 o1
P M= = N F NN NN g
A AL > < = A, A AL A AL AL Segl7 19 Segl?
ocl mlo —| = ~:| w] o] | x Segl8 20 S 718
= = I 3| ] N ] N N ] N eg
Segl9 21
Segl9
= s|=f=[2]g S22 22 Sex20
E I B Seg2l 23
2 Seg21
|] slelel el e Seg22 24 Seg29
<33pF <33pF Sea23 35 |ovos
——= Seg2?
L I Con2 26 | 0%

AGERARBEBEOR SR, 5 BATH AL
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NAME LcdDriver
#include<reg52.h>

- 3fe sfe sk she sk sie s sk sk sk sk ste sfe she she sfe sk ske sk ske sk sk sk sk sk sk st st st sk she sk she sk ske sk sie s sk sk sk ste st sk ste st ske sk ske sk ske sk sieosie sk sk st st ste st sk st sl sk ske sk sk st sk sk sk sk skeoskeskeoskoskokoskosk
s

;the LCD is 1/3 duty and 1/3 bias; 3Com*24Seg; 9 display RAM;

; Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
;Com0: ComOData0: Seg7  Segb  Seg5 Segd  Seg3 Seg2  Segl  Seg0
; ComODatal: Segl5 Segl4 Segl3 Segl2 Segll Segl0 Seg9  Seg8

; ComOData2: Seg23  Seg22 Seg2l Seg20 Segl9 Segl8 Segl7 Segl6
;Coml: ComlData0: Seg7  Segb  Seg5 Segd Seg3 Seg2  Segl  Seg0
; ComlDatal: Segl5 Segl4 Segl3 Segl2 Segll Segl0 Seg9  Seg8

; ComlData2: Seg23  Seg22 Seg2l Seg20 Segl9 Segl8 Segl7 Segl6
;Com2: Com2Data0: Seg7  Seg6b  Seg5 Segd  Seg3 Seg2  Segl  Seg0
; Com2Datal: Segl5 Segl4 Segl3 Segl2 Segll Segl0 Seg9  Seg8

; Com2Data2: Seg23  Seg22 Seg2l Seg20 Segl9 Segl8 Segl7 Segl6

sk sk ok s ok ok ok sk ok ok R ok ok ok R sk ok ok ok sk ok ok R sk ok ok R sk ok ok sk ok ok R sk ok KR R Sk ok R sk ok ok R sk ok ok ok sk ok ok ok sk ok ok sk ok Rk sk ok sk ok Rk ok ks ko
b

;Com0: P370,P3”1 when P30 =P3"1 =1 then Com0=VCC(=5V);
; P30 =P3" =0 then Com0=GND(=0V);
; P3720 =1, P3”*1=0 then Com0=1/2 VCC;

;Coml: P372,P3"3 the same as the Com0
;:Com2: P374,P3"5 the same as the Com0

E

sbit SEG0O =P0"0
sbit SEG1 =P0"1
sbit SEG2 =P0"2
sbit SEG3 =P0"3
sbit SEG4 =P0"4
sbit SEGS =P0"5
sbit SEG6 =P0"6
sbit SEG7 =P0"7
sbit SEG8 =P170
sbit SEG9 =PI1"1
sbit SEG10 =P1"2
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sbit SEG11 =P1"3
sbit SEG12 =P1"4
sbit SEG13 =PI1"5
sbit SEG14 =P1"6
sbit SEG15 =P1"7
sbit SEG16 =P2"0
sbit SEG17 =P2"1
sbit SEG18 =pP2"2
sbit SEG19 =P2"3
sbit SEG20 =P2"4
sbit SEG21 =P2"5
sbit SEG22 =P2"6
sbit SEG23 =P2"7

« 3 s sk sk sk sk sk sk sk sk sk ste st sk sk s sk sk sk sk sk sk ki sk sk ste sk sk sk sk sk sk sk sk sk sk stk sk sie sk st ste 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 skosioskoke ke skeskoskoskoskoskosk
H

;======[nterrupt
CSEG AT 0000H
LIMP start
CSEG AT 000BH
LIMP int_t0
register

lcdd_bit SEGMENT BIT

RSEG lcdd bit

OutFlag: DBIT 1 ;the output display reverse flag
lcdd_data SEGMENT DATA

RSEG lcdd_data

ComOData0: DS 1
ComODatal: DS 1
ComOData2: DS 1
ComlData0: DS 1
ComlDatal: DS 1
ComlData2: DS 1
Com2Data0: DS 1
Com2Datal: DS 1
Com2Data2: DS 1
TimeS: DS 1
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t0 int SEGMENT CODE

RSEG 0 int

USING 1
;*****************************************************************
;TimeO interrupt
;ths system crystalloid is 22.1184MHz
;the time to get the TimeO interrupr is 2.5mS
;the whole duty is 2.5mS*6=15mS, including reverse
ok sk sl ok sl ol kol ok sl ol ok sl ol ol ok ol ok ol o
int_t0:

ORL  TLO,#00H

MOV  THO,#0EEH

PUSH ACC
PUSH PSW
MOV  PSW,#08H
ACALL OutData
POP PSW
POP ACC
RETI

;======SUB CODE

uart_sub SEGMENT CODE

RSEG uart_sub

USING 0
;******************************************************************
;initial the display RAM data
;if want to display other,then you may add other data to this RAM
;Com0: ComOData0,ComODatal,ComOData2
;Coml: ComlData0,ComlDatal,ComlData2
;Com2: Com?2Data0,ComODatal,Com(OData2
;*******************************************************************
InitComData: ;it will display "11111111"

MOV  Com0OData0, #24H

MOV  ComODatal, #49H

MOV  ComOData2, #92H
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MOV  ComlData0, #92H
MOV ComlDatal, #24H
MOV  ComlData2, #49H
MOV  Com2Data0, #00H
MOV Com?2Datal, #00H
MOV  Com2Data2, #00H
RET

s sk ok sk ok ok o sk ok ok ok ok ok ok R sk ok ok sk ok ok R sk ok ok R sk ok ok sk ok ok R sk ok ok R sk ok ok ok sk ok Rk sk sk ok sk sk ok sk ok Rk kR Rk ok Kk
9

;reverse the display data
« 3 sfe sfe she sk sie sk sk sk sk sk st sfe st she she she sk ske sk sk sk sk sk sk sk st ste st she sk sk sk ske sk sie st sk sk sk sk ste st ste sk she sk ske sk ske sk sk sk sk sk sk ste st skeoskeoskeoskoskokokoskokok
b

RetComData:
MOV RO, #ComOData0 ;get the first data address
MOV R7, #9
RetCom_0:
MOV A, @RO
CPL A
MOV  @RO, A
INC RO
DINZ R7, RetCom_0
RET

Lok okokok sk ok ok sk ok okok sk ok sk sk ok ok sk ook sk okokok sk okokok sk okokok sk okokok ko okok sk okokok kol kol kol sk kR ok Rk kok K
2

;get the display Data and send to Output register

sk sk ok ok sk ok ok ok sk ok ok sk ok ok R sk ok ok sk ok ok sk ok ok R sk ok ok sk ok ok R sk ok ok R sk ok ok sk ok ok ok sk ok ok sk sk ok sk ok ok sk ok ook sk ok ok Rk ok
9

OutData:

INC TimeS

MOV A, TimeS

MOV  P3, #11010101B ;clear display,all Com are 1/2VCC and invalidate
CINE A, #01H, OutData 1 ;judge the duty

MOV PO, ComOData0

MOV Pl, ComODatal

MOV P2, ComOData2

INB OutFlag,OutData_00

MOV  P3, #11010111B ;Com0 is work and is VCC
RET
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;Com0 is work and is GND

;:Coml is work and is VCC

;:Coml is work and is GND

;:Com?2 is work and is VCC

OutData_00:
MOV  P3, #11010100B
RET

OutData_1:
CINE A, #02H,OutData 2
MOV PO, ComlData0
MOV Pl, ComlDatal
MOV P2, ComlData2
INB OutFlag,OutData 10
MOV  P3, #11011101B
RET

OutData_10:
MOV  P3, #11010001B
RET

OutData 2:
MOV PO, Com2Data0
MOV PI, Com?2Datal
MOV P2, Com2Data2
INB OutFlag,OutData 20
MOV  P3, #11110101B
SIMP  OutData 21

OutData_20:
MOV P3,#11000101B ;Com2 is work and is GND

OutData 21:
MOV TimeS, #00H
ACALL RetComData
CPL  OutFlag
RET

;======Main Code

uart_ main SEGMENT CODE
RSEG uart_main
USING 0
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start:
MOV SP#40H
CLR  OutFlag
MOV  TimeS,#00H
MOV TLO,#00H
MOV THO#0EEH
MOV TMOD,#01H
MOV IE#82H
ACALL InitComData
SETB TRO
Main:
NOP
SIMP Main

END
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MIRG: — N NVOOEEN &=

Vee
10K
1K
b
P17 —I
1K 1
0—|||
Vee
10K
1K Ax
PL.6 i
1K J -
0—|||

WMEF IR

FIFASTC12C5201AD &4 5 Fr HLAG T /0 L n] 15 & %59 L4, 5 L7 GiEdR) S, AN (F
BE) , FFIR DU s = iy e, ] DA STC12C520 1AD 22 41 B B AL T/0 E1 R BHVE S 5 — W 45 IR 2

Feigsgta i, ATBURIRT 4 1/00

KB RO T HERS, RAZT/0 DB E R R R R, o o BT RO TR
R IZ RIS, CRAZT/0 B E RS B, RN O RRES, BRI s
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BiRH: anfaF| A Keil CER RO RIBKE

TEKeil CHRAFFIRBAEMI T RE, AR R E & KU/ 10K,

1. £ “Project” 3EHH1i%#¥ “Options for Target”
2. {E “Options for Target” HiEF: “C51”

Options for Target Target 1' / M

Targetl Dutputl Listing@lﬁﬁl I BL51 Locate I EIS1 Misc I Debug I

— Preprocessor Symbols

ifine: Il

1define: I

— Code Optimization

mphasis: IFavor =ize VI

evel: ¢ 9 Common Block Subroutines LI

[T Lirker Code Pcking (max. AJME / ACALL)

[T Do’ t use absplute register accesses

Warnings I‘h‘arninglevel z LI

Bitz to round for float |3 vl

Global Register Colorin,
D = b ¥ Interrupt vectors at a IDXDUUU

[ EKeep wariables in order

[¥ Enable AHST integer promotion rul

1

Ineclude I
Faths

o

Controls

, |
Mize I /

Compiler
control
string

OFTINIZE (9, JIZE)

EROWSE DEBUG OBTECTEXTEND -

C W= ) ®m# | Defsults

3. PRI RN, OB Y
4. |\ “BiE” J5, EHmIFEREFEE .
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BRI: STCI2C5201ADRFIBEFHLNAEESE

KT ENEHE:
R IRIRAE LML R I AT LA AN R AL fi i, SR ALK AT AR, T BLAH, A
I AL AT 225 K e B AR B, B B B . AN @B HIN PCBIR AR BER/CR
fir B, SEBRAE I Aok A BN

FFETeh:
T 5% N B R/CHR % 251 4 (SMHz~ 16MHz, i % Z= iR IE) , X TAL1 AT X TAL2 T 2%
- W AMERI ER AR AE 2 TMH Z A i, S8R ) SI2 s 22 AR A0 46 5l A2 A RO 1) i s, AN R
F =32 35 1 AR GEABRE AR 1/3), AANE S BHE A 2, AL IR S A bR
FRATR 173, BOSEAL. BY B B8 FH /NG A 8 SRR % 8, I B MXTALTIH N, XTAL2
JIEL A A0

*xFronO:
DEH P B0 A R R, Ja KA
A LR 1/O M HIRAL S AMARAS I, S2ANX, SEBR A TR, Bk Ab B — R Epw]
FERI AT THIB05 15y HLIE FE R R 17, AR AT IR AR =48 4 5 S RIS AR H0IRAS, b e
T SEBRM I A AR =, A AT RSN, IR T R AR v B AR e i 1 32
A EAEFR A IE N, BT T .
A SRR B B, N b EEEOK T
FE DR A M (1) 72 SPI/I2 C A5 R A U 1 RIS, 22 10K -y FELFH.
AL A I A ENPN =M, 35 I bz A B, L SE R AR 22 K L RH, T/O Il % _E 4
22 KRR BH, B /O 5 B D i 4
R SRR T, B
RIA LR IS LED R AR A PR I rEL R, 2 On 1K LA PR R BH, 22 /b B in470QL 1
e IAT 2 (AT B0 o B i P R B, 2R A B A I B FRLBEL, S AR B AT R 24N T/0
FUA 46T H AR, I ELE % B I, SR AE— 2, FRATTHE —ANCMOS HL % ) 21N Hh IS 7 1% 1 B2
oA, R R R, BRI AN TUA T3S A — A DRPIRAS, 4006 B s A i 54— A 1
(PR S, 805 18 A HLIK3E b FIFEFHO A8 A 1IN, 443 2/ B (K o e vt RLIAE, Bt 380 A b
— ARG T/01, 3 R REIE AL/ CURER. R AR He b i — (0 n LK BR G LB, 538 76 1 Ak
b, N 4 A O 1 T/ 1 [ B A
ETFHIR:

TE YR Ui NOZ N — AN T7uF DB R E AR AT —AN0. TuF (/N 2R, BEAT HLYR L FEUE .
STC12C5205/5206, STC12LE5205/5206 F# A S FERH #KP1. 0/PL. 1 56251

T 3 [E S T PR A ) HHL: 0513-5501 2928 /2929 / 2966 fEE: 0513-5501 2969 / 2956 / 2947 407



STC12C5201ADRF A HIIER  HARSCFE M www.STCMCU.com IR 045 : 13922829991 HFA i ] : 13922809991

MisgJ: STC12C5201AD &% BEUR 580513 =FIn

STC12C5201AD 2 %1 B Fr WL iE I 280/ 5E N 281 545488051 52 &%, FHBEN)E, &M
BB B IR A B 1 2 R, T B O B e R RS L3RR, LA sE i 88/ 88 2 & 3R A .

FEG8051 11148 4 ATIESE £ IRIE, BRAITE 4 R4, BB HITE S HR3MGE. RIRMHE
I S ED R i 2 ) R o B R

HEHEERM .

ALE:

1L 418051 8. i HLIMALERIXT RA R #hidt 760 ik, RIXF /MR AR 8h, STC12C5201AD R %
AT A B, 0 SR A% GE et R FH ALE BRI B8, & R STC12C5201AD R 1) Y v] gmFE B
b RIS A Bk (CLKOUTO/CLKOUT 1) BRXTAL2 B B —AN200 K 4 FEL BEL X6 #h gy Hi B 4.

1£418051 B 7 HLI B TR B iy, ALERRI 2 — ST, FrLASTC89 & 51 5 /AL in T AUXR
KRR IHRE 2R A7 5%, Ho [IB1t0/ALEOFFAL fo 428 IEALEST R Zi i b 4 it » TISTC12C5201AD £
B HLE AR 1 ALERIGT R GERT B 31T 6 0 S ), AIIE BRI TR, R AR F RGBT TE
Wit. 15 BT BT K% s,

STC89 R AN JAUXRET A7 %% -

Mnemonic| Add Name 71615 (4]13]|2 1 0 Reset value
AUXR |8EH| Auxiliary Register0 | - | - - - | - | - | EXTRAM [ ALEOFF | xxxx,xx00

ALEOFF 0: ALERINH 22 Geint 4 30E 476 70 $3ida
1: ALEJHXAE SR 6AKEL I o 28 HEATMOVXHE 4 B 4 M bk 84715 5 4

STC12C5201AD & A1 FIIAUXR 24725 :

Mnemonic | Add Name 7 6 5 4 3 2 1 0 |Reset Value
AUXR | 8EH [Auxiliary Register| TOx12|T1x12|UART _MOx6| - - - - - 000x,XXXX
PSEN:

1:4:8031/8032 4 PSENT 5 AT LABISNMAZ Y, 7T LASMY SM AR 77 28, BUTESTCIZ AU 1
LT 5 500 M M, Y I KR AR AE 77 28, TR AN SR FE A28 28, T A B BEA PSEN
H 5 EBR, WA EEVO A .
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LI /011 BEAE Ffan N XA Nt -

£ 458051 8 F HLHATT/0 O #:AE, tm R KB HRA &, PR AMERAR A H 2 124N 88, g 3
TESTCI2 R B F LB AT HR BE O BRAE R 4B . 4% 48805 1 B8 L AR SR X A ARG, ELEE R A3
RARAKT . BAAHET/00 B = A e isn), M4 48051 8 F il R 2R & 148 & & 124 A
Bl iZEE AT SRS, IZT/0 0 WS BT &, ST LR IRE B RS NE S G, EERITIE
ZL/0IRASHE 4. TSTCL2RF B J1 HLH T AT IR mi i & AN B 8, RIR T, HNTE 4
PATFELUE, 1/0E AR, BT — /M85, Z1/00 74 1) PR &, B BUHR 38 hn
2N S PR AR RE B i 4 BN O RPIRES.

/O8R5 g
BeBrSTC12 291 B A HLT/O R JEE Fa 7 2 20mA, B Zh BE 1B, IREN K LRI, A2 5 BedR.
FEHSTCRICxx 22 41| B A HLI/O M R 3E BRI 2 6mA, IR BN RS S A0S B0, A BEIREN K FLI, R fH
FASTC12 %41,

HI )
BHSTCL2 R H B K LI | 10 2947 24WDT CONTRIWHbEZECLH, 38 hn T & T 1 E A b E4Ar
Mnemonic |Add Name 7 6 5 4 3 2 | 1] 0 [Resetvalue

Watch-Dog-Timer

WDT_CONTR|C1h .
Control register

WDT FLAG| - |EN_WDT|CLR WDT|IDLE WDT|PS2|PS1|PS0|xx00,0000

L GiSTC89 R A I s BY B4 [ WL | 10 27 A7 48WDT CONTRAHLBEZEELH, A B T 1M E ik EAr

Mnemonic | Add Name 716 5 4 3 2 | 1| 0 |Resetvalue
Watch-Dog-Timer |
Control register

WDT_CONTR| Elh - |EN_WDT|CLR_WDT|IDLE_WDT|[PS2|PS1]|PS0 | xx00,0000
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