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F1E STC12C5A60S2E 51 8 Fr il Bk /) 42

1.1 STC12C5A60S2 &R 5B K HLE /Y

STC12C5A60S2/AD/PWM ZF1J 7 HlA2 7% df Rk AR 7= (1) S B/ L2 4T (1LT) 5 AL,
S el /K D/ R BT P B — 08051 5 L, 48RS 58 & A A& 418051, {H Ik FEh8-12
fi . AR MA X810 F A2 A7 FL I, 204 PWM, 8% /i 1067A /DS e (250K/S, BR25 5 ¥k/#5), &t
XTHALER], ST E .
1. ¥f5aA 8051 CPU, 1T, Fmfef/HLasE M, f544R0 2 s 1t 48051
2. LAEHJE:
STC12C5A6082  HRFTAEHE: 5.5V -3.5V (5VH AL
STC12LE5A60S2 RAI TAEHE: 3.6V -22V (3VEFHL
TAEMCRIERE: 0~35MHz, AH4FIH80511K 0~420MHz
FH P SRR 4% 18] 8K /16K / 20K / 32K / 40K / 48K / 52K / 60K / 62K F-Hi. ... ..
B FAEK1280F7 RAM
HEAHT/010 (36/40/444) , BEALfGEN: HEXUR /55 Fdr (GEHE8051/&4:1/04)
AP E R U A /85 B, sRiERR/sR _Bhn, DONRIN/ &, HR
FEANT/0 I IRFNRE 1 T IAR20mA, H BN F e KR EHE 1 120mA
7. ISP (FERGIWYafE) /IAP (FERIH W gmAs) . il T HmIER, o & A8
@A (P3.0/P3.D HETEHAET, Bk —H
8. A EEPROMIJAE (STC12C5A62S2/AD/PWMTE N #EEPROM)
9. HI'M
10. WHIEERMAXB10 L FH A AL Fa i (AR R AR 12MEL I, A7 A mT B 42 IK L FE 2 b
11, APEBHTe R FE g - 7EP4. 6 1 —AMICE | THk b i e
SVEAF WM. 33V, 1RZE 5% 3.3V BN, 31V, iR A +3%
12, BPRRYR: ARG B A/ B, SR/ CHR Y A (IRIEEA 5% F+10% BAAN)
FPTE T8 P REPR, RS2 WHR/C IR s i 24N ik i 8h
W N AER/C YRGS Sy 5.0V B NN 11IMHz ~ 17MHz
3.3V B HLAN:  8SMHz ~ 12MHz
R FEBLRAN b, ATIE RS P9 e, E RO A R 2 R, DASERRI v
13. L4 A~1647 e 2%
PN 51518051 34X s I 2% /114028, 1665 I 83T0 FIT1, A 882, {HAG JHAL
PR R AR AR AR AT I TR P R R R AR 2R, RN b 2 PR PCARE H T L SEE2 A 1643 & B 4
14. 2B HI O, AT EHTORME HUAEPS. 4/TO% i &b, AT FIT1AYEE HZEPS. 5/T L HY IR b
15. AMEBHR WO M7, A5 48 1T B v o W Sl A v ST i i A W, 8 184 SCRE b I v BB (R PCARSE
Ht, Power Down# =t il 1 #h 6 W7, INTO/P3.2,INT1/P3.3,T0/P3.4, T1/P3.5, RxD/P3.0,
CCPO/P1.3 (1B P IE L %5 /7 85 3L B #P4. 2), CCP1/P1.4 (1B WIE L 25 /7 85 15 B #|P4. 3)

S O B W
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16.

17.
18.

19.

20.
21.

PWM (28%) /PCA (W] gmfEit-Easb o1, 24

—— ] H k24288 D/AfE A

——— WA R A2 AN A I 2%

——— AT FH SR ST AN T (TR T/ T B o BT 38 BT 43 1) B R B S )
A/DFAR, 106K BEADC, L8, H4uidi B nliA250K/S (BFP 825 J5 1)
AN T R H47 H(UART), HTSTCI2 R4 Ek 118051, AT FH 5 I 23 BRPCAR 14
SEILZ H
STC12C5A60S2 R FIA XA [, JGZ A S2hrE A A B 1, RxD2/P1.2 (A] T 27 /748 %
EEP4.2), TxD2/P1.3 (FIiHid %17 85 15 B $IP4.3)

TAEIREVER: -40 ~+85°C (LML) / 0~75C (FEkg)

$4. LQFP-48, LQFP-44, PDIP-40, PLCC-44, QFN-40

VO AERS, A FH283HR @ /0 1 R AMETAHC164/165/595 (BT REE) Ky IO,
] F A/Di R R YT AT0 0, SHAXCPU, =4idfE, ©L T8,

SIRIE RG0S 1T WL TF AR HHMEE: www.STCMCU.com  STCI2C5A60S2£41 1T 8051 R Hlh 35 9
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1.2 STC12C5A6082 &% & FH AR ERLE

STC12C5A6082 51 B AL N EB &5 M AE B an R AT zn o STC12C5A60S2 5 F AL R AL 75 v
JLALPEES (CPU) « FEF A7t 2% (Flash) « ¥ 76625 (SRAM) « EWF/1H28%. UARTH . H
H2. VOB, EiEA/DHH . SPHEL . PCA. B 1M I WR/ICHE T 23 AAN S AR R 77 Hi i
SRR, STCI12C5A60S2 R4 H WL LT & T B REE RN 5 vh BT 75 (U BT FRocs e, AlAR
B E—MH ERS.

AUX-RAM
1024575

RAM Hbhi
N I =

RAM

256715

g

g

i}

ﬂ

FEFFA7%%% (Flash)

)
= I

v

Mk A= e 2

it

S I PC)

PCA

U { (i
s | | Acill e
(o] [
e
e
LVD/LVR |—p] II II | | ﬁ
RESET— Cf,lr;tirtOI Port] H{17% B\ F Or!:ﬁoé’;;’s -
AD
anfodoe L85 L
Port 1 Bz} 2,34,
T . i)
7y
prolpry 7 po,po,P3,pa,Ps

STC12C5A60S2 £ 41) PN 51 45 F4 HE 1]

SPI

A BRI RIN8051 5 A WL A ]

7ML www.STCMCU.com

STC12C5A60S2 %% 1T 8051 H AL RS
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1.3 STC12C5A60S2 &5 B H L ERIE
FITAG st 235 72 20 186 A2 R RoHS 3R

CCP: R IHIA IS

P0.3

P0.2

PO.1 39

P0.0 40

vce 41
MISO/RxD2/CCP0/P4.2 42

ADCO/CLKOUT2/P1.0
ADCI/P1.1
RxD2/ECI/ADC2/P1.2
TxD2/CCP0/ADC3/P1.3
SS/CCP1/ADC4/P1.4
P5.2

(o]
[
wn
£z
2
85%xozn
zEiy<ss
g pe . NN wwol\.x—.ﬁgl\.cﬁh
Capture (f#%5) , Compare (FL4%) , PWM (Jik 55 1 #1) AR
A=mRAKR8LIG
P0.3 22 EIP2.4/A12
P0.2 213 F%%fﬁh‘)
~ P0.1 20 = P2.

e P0.0 LQFP-44 19 | P2.1/A9

= Ve STC12C5A60S2 18 = P2.0/A8

20 MISO/RXxD2/CCP0/P4.2 @ 17 3 P4.0/SS

i3 CLKOUT2/ADCO/P1.0 WITP4O 1633 Gnd

SRR ADCI/P1.1 - = 15 =3 XTALL

o< —_—

SEsF<<< RxD2/ECI/ADC2/P1.2 FAMIU = XTAL2
To8n L THIN80 TxD2/CCPO/ADC3/P1.3 13 F3 P3.7/RD
AAACHACZ A~ SS/CCP1/ADC4/P1.4 12 3 P3.6/WR

nenESTa—a AT n
=50 EErEgLizTLos
P2.4/A12 meEsA=ASISS =
22 FP23/A1l 8828258 zlz s
LQFP-48 21 =moam0 EESE |zlz
10 F3p2.1/A9 Ewa =8 ==
STC12C5A6082 |, — P2.0/AS S50 5 55
iﬁEﬁDuTP“/PSD 18 =1 P4.0/SS d ﬁ ﬁ
g 173 Gnd %) OO0
Farfr St 16 = XTALI
15 I XTAL2
—1P3.7/RD
1 P3.6/WR
MNO B o M— 0T n
Vi— = =B et ennonoen e
ABq A &K A el & B A &
SSCYSeRIEEEE
aoaigoﬁzE;:;:
EEE I
zoxz lzg s'=
223 ¢ ZE
== ) 33
3 2 2 7
O —
b3 00 CLKOUT2/ADCO/P1.0 ] 1 401 Vee
ADCI/P1.1 2 < 393P0.0
RxD2/ECI/ADC2/P1.2 {3 = 38[=P0.1
TxD2/CPPO/ADC3/P1.3 4 = 37E3P0.2
SS/CPP1/ADC4/P1.4 |5 2 361P0.3
MOSI/ADC5/P1.5 6 o 35 P04
MISO/ADC6/P1.6 |7 = 34[P0.5
SCLK/ADC7/P1.7 8 a 33P06
P4.7/RST ]9 = 32P0.7
INT/RxD/P3.0 L] 10 ] 311 EX_LVD/P4.6/RST2
TxD/P3.1 ] 11 > 30— ALE/P4.5
INTO/P3.2 ] 12 a 29INA/P44
_INTIP3.3 13 12 281P2.7/A15
CLKOUTO/INT/T0/P3.4 ] 14 < 270P2.6/A14
CLKOUTI/INT/T1/P3.5 (] 15 & 261 P2.5/A13
WR/P3.6 (] 16 = 25 P2.4/A12
RD/P3.7 17 - 24 P2.3/A11
e £ pEwis
Gnd 20 211P2.0/A8

SRR RII8051 B A WL A 7]

B Mi: www.STCMCU.com

STC12C5A60S2 %1 1T 8051 i fLh i rg
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'ADC3/CCP0/TxD2

172}
172}
=
=5
@)
9
3
&)
a
<

JEX_LVD/P4.6/RST2

- G0t
g fyz=x
: EREE
FAA=3SA oo —aim < ZEgE
ﬁﬁﬁﬁﬁ <t PLoocoo
A A AP AR HH H
P03 i|p2.4/A12
IQYIIS po2f:- P2.3/A11
MOSI/ADC5/P1.5 —/P0.4 PO P2.2/A10
MISO/ADC6/P1.6 38 E=3P0.5 P00z P21/A9
SCLK/ADC7/P1.7 1 P0.6 el STC12C5A6082  .o-| 5
 P4IRST o 6=P0.7 Veel:- 1|P2-0/A8
INT/RxD/P3.0c=11 STC12C5A60S2 35FEX _LVD/P4.6/RST2 CLKOUT2/ADCO/PL.O}::e AT P40 -:|Gnd
SCLK/TxD2/CCP1/P4.3 =12 34 E3P4.1/ECI/MOSI ADCI/PL1J: AL 24t XTALI
TxD/P3.113  IEATP4[0  33E3ALEP4S RxD2/ECI/ADC2/P1.2::2 ML~ XTAL2
INTO/P3.2 14 S 32 FANA/P4A TxD2/CCPO/ADC3/P1.3}::: «::|p3.7/RD
CIEVEST : jotd RS
_INTI/P3315 FHAMSE 5157l SS/CCP1I/ADC4/P1.4f:: <1 P3.6/WR
CLKOUTO/INT/T0/P3.4 5 = P2.6/A14 3
CLKOUTI/INT/T1/P3.5 1 P2.5/A13 H :
“““““““ MO NES— NN
—_—— =@ ennencnn o
A A A
eI EISSENRS S80S 2RBIEEE
SEEEE RN CELs22EEE
Zjgik g232=1 == Tkl
[Z12 <<= Z9O X |E S =
Sg€g EE
==x 8 8
Z 2
=
SR e}

STC12C5A6082 2241 (A5 45 — B [, B A/DiE 4, B PWM/PCAZIRE, B P EFEEPROM)
STC12C5A60AD 2241 (o4 — B [, B A/DiEH, B PWM/PCAZIRE, B P EFEEPROM)
STC12C5A60PWM/CCPZ 71 (TCAs — 8 11, JEA/D # ¥, HPWM/CCPIhEE, A N HEEPROM)

tHP4SWEF 1775 1% & (NA/P4. 4, ALE/P4.5, EX LVD/P4.6) =/ %5 — Thhk
Mnemonic |Add Name 7 6 5 4 3 2 1 0 Reset Value
P4SW BBH | Port-4 switch LVD P4.6|ALE P4.5|NA P4.4 x000,XXXX
NA/P4.4: 0, E/7J5PASW. 4 = 0, NA/P4. AJH255 Fdr, TAT(MIhGE
1, 3BT B BPASW. 4 = 1, J4NA/P4. A B RR /011 (P4. 4)
ALE/P4. 5:0, A7 J5PASW. 5=0, ALE/P4. 5JAZALESS 5, A 7EFIMOVXTR &V ] [y Sh™ e ds H A4 (5 5 i th
1, i@E B EPASW. 5 = 1, KALE/P4. 51 E A 1/011 (P4. 5)
EX_LVD/P4. 6: 0, EALJFPASW. 6=0, EX_LVD/P4. 64 BAR A, 7T 4 B 251 77 20k 158 B Rk rh W KA
1, i@t % BP4SW. 6 = DIEEX LVD/P4. 6% B i 1/017 (P4. 6)
TEISPRERFE I B B RST/P4. THISS - ThiE
RST/P4. THEISPRER AL I 1 8 AL HIAZP4. TH, WV E RP4. TH, 4548 st 4

FHAUXR1 2517 8% 1% & (PCA/PWM/SP1/UART2) S 7EP1 13 A& fEP4 [
Mnemonic |Add Name 7 6 5 4 3 2 1 0 | Reset Value
AUXR1 |A2H |Auxiliary register 1| - |PCA P4|SPI P4|S2 P4|GF2|ADI| - | DPS | x000,00x0

PCA P4: 0, 47 /5AUXRL. 6 = 0, PCA/PWM{EPL I
1, L BAUXRL. 6 = 1, ¥$PCA/PWMMPL )3 P4
SPT P4: 0, &7 /5AUXR1. 5 = 0, SPT{EP1I]
1, @i % BAUXRL. 5 = 1, J4SPIMPI )3 3P4 1
S2 P4: 0, EA7JGAUXRL. 4 = 0, UART2/ 8 I 27EPT I (A A% XA 11 5 7 WL A5 %0
1, 35 1% BAUXRL. 4=1, J4UART2/H 2 WP A7) P4 11 ({4 B0 ER 1180 /LA 2%

o 1o
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FERSTCHE 7 M : www.STCMCU.com

Mobile: 13922805190(%k7kF)

Tel: 0755-82948411

Fax: 0755-82944243

1.4 STC12C5A60S2 258 FHliER —¥Tk
U iﬂ‘j ah
Flash E o .
. %g Eﬁz SRAM ?Lg ‘%CQQ ﬁ o eep 11)6C§ ap| o ﬁgﬁg st | w | omm
o) | me ) Tl 2 T }‘_ T [ROM PWlVl 8% e iii U: 40-Pin | 44-Pin | 48-Pin
S 1 HK|R 811 Bz | £
A4 Wy
A
STCI12C5A60S2 R 51 5y ML L — b
STCI2C5A08PWM |5.5-3.5| 8K | 1280 || 2 [ 1| & 2| & | 2% 36/40/44 |17 |45 | 75 | PDIP40 | LQFP44| LQFP48
STCI2C5A08AD  |5.5-3.5| 8K | 1280 | & | 2 | 1| & |2| & | 2% |106%| 36/40/44 | % |4 | % | PDIP40 | LQFP44| LQFP48
STC12C5A08S2 5.5-3.5] 8K 1280 A | 2 2082 A 2i% | 1047 | 36/40/44 |45 |43 | 45 | PDIP40 | LQFP44 | LQFP48
STCI2C5A16PWM |5.5-3.5| 16K | 1280 || 2 [ 1| & 2| & | 2% 36/40/44 |47 | 45| 45 | PDIP40 | LQFP44 | LQFP48
STCI2C5A16AD  [5.5-3.5| 16K | 1280 |#| 2 | 1|4 |2| & | 2% |10f| 36/40/44 |45 | 45| 45 | PDIP40 | LQFP44| LQFP48
STC12C5A1682 5535| 16K | 1280 || 2 |24 | 2| # | 2% |106z| 36/40/44 |45 |45 | 45 | PDIP40 | LQFP44 | LQFP48
STCI2C5A20PWM |5.5-3.5| 20K | 1280 | & | 2 | 1| & 2| & | 2% 36/40/44 |4 |45 | 5 | PDIP40 | LQFP44| LQFP48
STC12C5A20AD 5.5-3.5[ 20K | 1280 | f5 | 2 1|EH|2] A 28% 1047 | 36/40/44 |45 |4 | 5 | PDIP40 | LQFP44 | LQFP48
STC12C5A2082 5535|120k | 1280 || 2 | 2| & | 2| & | 2% |106%| 36/40/44 | %5 |45 | %5 | PDIP40 | LQFP44| LQFP48
STC12C5A32PWM |5.5-3.5| 32K | 1280 || 2 | 1| & 2| & | 2% 36/40/44 |17 |47 | 47 | PDIP40 |LQFP44| LQFP43
STCI2C5A32AD  [5.5-3.5| 32K | 1280 |4 | 2 | 1|45 |2| & | 28 |10f%| 36/40/44 |45 |4 | 45 | PDIP40 | LQFP44| LQFP48
STC12C5A32S2 553532k | 1280 [ | 2 |24 2| #5 | 28 |106z| 36/40/44 |45 |45 | 45 | PDIP40 | LQFP44| LQFP48
STCI2C5A40PWM |5.5-3.5| 40K | 1280 || 2 1| 2| & | 2% 36/40/44 |17 |45 | 77 | PDIP40 | LQFP44| LQFP48
STCI2C5A40AD  |5.5-3.5( 40K | 1280 | & | 2 | 1| & |2| & | 2% |106%| 36/40/44 | % |45 | % | PDIP40 | LQFP44| LQFP48
STC12C5A40S2 5.5-3.5| 40K | 1280 | H | 2 2082 A 2% | 1047 | 36/40/44 |45 |43 | 45 | PDIP40 | LQFP44 | LQFP48
STC12C5A48PWM  |5.5-3.5| 48K | 1280 |#| 2 [ 1| & 2| & | 2% 36/40/44 |17 |47 | 47 | PDIP40 | LQFP44 | LQFP48
STCI2C5A48AD  [5.5-3.5( 48K | 1280 |4 | 2 | 1|4 |2| & | 2% |106%| 36/40/44 |45 |45 | 47 | PDIP40 | LQFP44| LQFP48
STC12C5A4882 5535|48K | 1280 || 2 |2 |4 | 2| # | 2% |106z| 36/40/44 |45 |45 | 45 | PDIP40 | LQFP44 | LQFP48
STCI2C5A52PWM  |5.5-3.5| 52K | 1280 || 2 [ 1| & 2| & | 2% 36/40/44 |47 |45 | 45 | PDIP40 | LQFP44 | LQFP48
STC12C5AS52AD 5.5-3.50 52K | 1280 | A | 2 1|EH|2] A 28% | 1047 | 36/40/44 |45 |45 | 45 | PDIP40 | LQFP44 | LQFP48
STC12C5A5282 5535 52K | 1280 || 2 |2 |4 2| # | 28 |104z| 36/40/44 |45 |47 | 45 | PDIP40 | LQFP44 | LQFP48
STC12C5A56PWM  |5.5-3.5| 56K | 1280 |45 | 2 | 1| & 2| & | 2% 36/40/44 | 45 |45 | 45 | PDIP40 | LQFP44| LQFP48
STCI2CSAS6AD  [5.5-3.5| 56K | 1280 |45 | 2 | 1|4 |2| & | 28 |10f%| 36/40/44 |45 |4 | 45 | PDIP40 | LQFP44| LQFP48
STC12C5A56S52 5535 56K | 1280 [ | 2 |24 2| # | 28 |10fz| 36/40/44 |45 |45 | 45 | PDIP40 | LQFP44| LQFP48
STCI2C5A60PWM |5.5-3.5| 60K | 1280 || 2 |1 | & 2| & | 2% 36/40/44 |17 |45 | 77 | PDIP40 | LQFP44| LQFP48
STCI2C5AG0AD  |5.5-3.5| 60K | 1280 || 2 | 1| & |2| & | 2% |106%| 36/40/44 | % |45 | %5 | PDIP40 | LQFP44| LQFP48
STCI12C5A60S2 5.5-3.5] 60K | 1280 | H | 2 2082 A 2% 1047 | 36/40/44 |45 |4 | 45 | PDIP40 | LQFP44 | LQFP48
STCI2C5A62PWM  [5.5-3.5| 62K | 1280 || 2 |1 | & |2 28 36/40/44 |47 | 45| 45 | PDIP40 | LQFP44 | LQFP48
STCI2C5A62AD  [5.5-3.5| 62K | 1280 |#| 2 | 1|4 |2 2% 1062 | 36/40/44 |45 |45 | %5 | PDIP40 | LQFP44| LQFP48
STC12C5A6282 5535| 62K [ 1280 |F| 2 |2|H |2 28% | 104z | 36/40/44 | % |# | # | PDIP40 | LQFP44 | LQFP48
LERERMB05 1B A HLITF AR 7ML : www.STCMCU.com  STC12C5A60S2% %41 1T 8051 # /AL S 45 13
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pi
. U |3z ah
Flash E N .
. . - Al¥|D PCA I
. A Jsram| M PCAN R s o | e |16t [am| o Bl ] s | s | ow
- vy s | T (1o Eﬁ# T| % | T|ROM|PWM| 88 s 2| | 40-pin | 44-Pin | 48-Pin
L o g % R $hi; fr | #
" ok 1]
&
STCI2LESA60S2 R 51| 1 AL L — i
STCI2LESAO0SPWM |3.6-2.2| 8K | 1280 1al2] & | 2% 36/40/44 PDIP40 |LQFP44 | LQFP48

STCI12LESAO8AD  [3.6-2.2 8K [ 1280
STCI12LE5A08S2 3.6-2.2] 8K | 1280
STCI12LE5A16PWM (3.6-2.2| 16K [ 1280

21 | 104 | 36/40/44
2% | 10£| 36/40/44
2 36/40/44
2% 104 | 36/40/44
21% | 10| 36/40/44
2% 36/40/44
2% | 106 | 36/40/44
21 | 1043 | 36/40/44
21 36/40/44
2% | 1047 36/40/44
2 | 104 | 36/40/44
2% 36/40/44
1047 | 36/40/44
2% | 10£| 36/40/44
2 36/40/44
2% 106 | 36/40/44
20% | 10| 36/40/44
2 36/40/44
2% 1067 | 36/40/44
2% | 10437 | 36/40/44
21 36/40/44
28% | 10| 36/40/44
2 | 106 | 36/40/44
2% 36/40/44
2% | 1047 | 36/40/44
2% | 10£| 36/40/44
2 36/40/44
2 | 106 | 36/40/44
20% | 10| 36/40/44

PDIP40 | LQFP44| LQFP48
PDIP40 | LQFP44 | LQFP48
PDIP40 | LQFP44| LQFP48
PDIP40 | LQFP44| LQFP48
PDIP40 |LQFP44| LQFP48
PDIP40 | LQFP44| LQFP48
PDIP40 | LQFP44 | LQFP48
PDIP40 | LQFP44| LQFP48
PDIP40 | LQFP44| LQFP48
PDIP40 | LQFP44| LQFP48
PDIP40 | LQFP44| LQFP48
PDIP40 | LQFP44| LQFP48
PDIP40 | LQFP44| LQFP48
PDIP40 | LQFP44 | LQFP48
PDIP40 | LQFP44| LQFP48
PDIP40 | LQFP44| LQFP48
PDIP40 | LQFP44| LQFP48
PDIP40 | LQFP44| LQFP48
PDIP40 | LQFP44 | LQFP48
PDIP40 | LQFP44| LQFP48
PDIP40 | LQFP44| LQFP48
PDIP40 | LQFP44| LQFP48
PDIP40 | LQFP44| LQFP48
PDIP40 | LQFP44| LQFP48
PDIP40 | LQFP44| LQFP48
PDIP40 | LQFP44| LQFP48
PDIP40 | LQFP44| LQFP48
PDIP40 | LQFP44| LQFP48
PDIP40 | LQFP44| LQFP48

STCI12LESA16AD  [3.6-2.2| 16K [ 1280

STCI2LE5A16S2 3.6-2.2] 16K | 1280

STCI12LE5A20PWM (3.6-2.2| 20K | 1280
STCI2LESA20AD |3.6-2.2] 20K | 1280
STC12LE5A20S2 3.6-2.2] 20K | 1280

STCI12LESA32PWM (3.6-2.2 32K [ 1280

STCI12LE5A32AD  (3.6-2.2| 32K | 1280

STC12LE5A3282 3.6-2.2| 32K | 1280
STCI12LE5A40PWM |3.6-2.2] 40K | 1280
STCI12LESA40AD  [3.6-2.2| 40K [ 1280
STC12LE5A40S2 3.6-2.2] 40K | 1280
STC12LE5A48PWM (3.6-2.2( 48K [ 1280

STCI12LESA48AD  [3.6-2.2| 48K [ 1280

STCI2LE5A48S2 3.6-2.2] 48K | 1280

STCI12LE5AS52PWM (3.6-2.2 52K [ 1280
STCI2LESAS52AD  |3.6-2.2] 52K | 1280
STCI12LE5A52S2 3.6-2.2] 52K | 1280

STCI12LESAS6PWM (3.6-2.2| 56K [ 1280

STCI12LESAS6AD  [3.6-2.2| 56K [ 1280

STCI12LE5A56S2 3.6-2.2] 56K | 1280
STCI2LESA60PWM |3.6-2.2] 60K | 1280
STCI12LESA60AD  [3.6-2.2| 60K [ 1280
STC12LE5A60S2 3.6-2.2] 60K | 1280
STCI12LE5A62PWM (3.6-2.2| 62K [ 1280

i el el s e s Y el el e o el e e el vl s B o sl Bl vy
5

ol e el e el el ol e el ol el el e el e ol el el el el ) ol Tl ol (e ol s o o

STCI12LE5A62AD  [3.6-2.2| 62K | 1280

il o g e o vl i s e g o e vl [ e i sl o g g o el o o
I3 NN I FCN I I (N [N IO IS YO I IO I IR S N N (Y O I IR I IO (O I I N O
— |

ol o vl s vl vl v ol v ol vl o iy
NN N N NN N N N N e e
ol el el el el ol e e e ol e el e el e e e e el e e e el e s e s e e
il gl il e o il o o s e g ol J o i o sl Jpu e i o sl o o J o o s e o o

STCI2LE5A62S2 3.6-2.2] 62K | 1280

af

STC12C5A60S2 % 51| B H140-pin ) £ 35 FR LQFP444), A PLCC44, {H 2 AHE#F 1l FHPLCC44
B, L FILQFP44 1 35 .
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1.5 STC12C5A60S2 R 5B R H & /N A RS

/ Vin
CLKOUT2/ADCO/P1.0 Vee ’ —<¢ O>£ O D,%éﬁtﬂ"ﬁ/sww

=

[ 0]
=] apcipi P0.0/ADO l Power On SW1
[ ecvabcapi PO.1/AD1 6 s
& ccro/apcs/pi 3 P0.2/AD2 1047T 10uF
[ ssicepiiancap 4 P0.3/AD3 04
[Emosuapcs/pi.s PO.4/AD4 =
i [miso/apcerpie PO.S/ADS
lwFEgC [E]scLk/apcrpy PO.6/AD6
9_|RST/P4.7 P0.7/AD7
10k [r1 [0 rsp/p3.0 EX_LVD/P4.6/RST2
1 [ rxopat ALE/P4S
) [2]iNtors.2 NA/P4.4
[=iNTip3.3 P2.7/ADIS
@] cLkoutorrops.a P2.6/ADI14
[5]ckouririmess P2.5/ADI3
e wrrpss P2.4/ADI12
C2<47pF [T rors.z P2.3/ADII
|_I_‘—|E XTAL2 P2.2/AD10
1 X;_T_'_E XTALL P2.1/AD9
— 20| Gnd P2.0/ADS
C3<47pF
-
KT LA

P BPATZR A T 12MHzH, 7T IS FCL, R1FZ 1K HL B E |

A B AT 2 5 T 1 2MHZI, U FH 28 2 A Th A

(STC12C5A60S2 # 41|{/ERST2/EX_LVD/P4.611
STC12C5201AD £ %1 7ERST2/EX_LVD/P1.2[1)

KT dh R ALk -

W AN AR 72 33MHZ AL I, 8 B0 AN I IR

WA P9 EER/CHR % S i b (IR B0 R SVEL A HLA : 1IMHz~ 17MHz, 3V 5 HLN8MHz~ 12MHz) , XTAL1 1
XTAL2JHF 75 U SR AN Bl 26 7E27MHZ LA _F B, A AR BR AT 20 l A2 FE AR I df e, ANTEAF ] =32 B i, 5
MBS HAEEA Y, WA TREIRTESESN, HL SEPRAM At R B bRARmize i 1/3 7, BRELHEAE AR U s e, 1) b A
XTAL1I#R N, XTAL2 A 20545 .
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Tel: 0755-82948411

Fax: 0755-82944243

B T I2MHzZIN, EUE SR B AL DI REM, AT AR A CL, RURIK AL B M, R Y
/NS RGN TR

it

EIEIRIRIRIIRIEIE

E

=

C2<47pF

X1 =

C3<47pF

_/

CLKOUT2/ADCO/P1.0
ADCI/P1.1
ECI/ADC2/P1.2
CCPO/ADC3/P1.3
SS/CCP1/ADC4/P1.4
MOSIADCS/P1.5
MISO/ADCG/P1.6
SCLK/ADC7/P1.7

Vee

5V

P0.0/ADO
P0.1/ADI
P0.2/AD2
P0.3/AD3
P0.4/AD4
P0.5/ADS
P0.6/AD6

wl ju] |oof <] <] 1] <] <] |
of 1S 1R ] 2] 1] 122] 2] |1

Co Lo
1047T

RST/P4.7 P0.7/AD7
[0 rxp/p3.0 EX_LVD/P4.6/RST2
[ rxomrat ALE/P4.5 rs[] 10k
[2]iNtors.2 NA/P4.4
[=]Ties3 P2.7/ADI5 =
[ cLkoutoTops.4 P2.6/AD14
[O5]cLxoutirips.s P2.5/ADI13
[ wrps.6 P2.4/AD12
[row3.7 P2.3/ADI1
18 | XTAL2 P2.2/AD10
10 | XTALI P2.1/AD9
20 | Gnd P2.0/AD8
>

Vin

Power On SW1

9V - 12V

A BRI RIN8051 5 A WL A 7]

M www.STCMCU.com

STC12C5A60S2 % %1 1T 8051 ¥/ Ml S5 e
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1.6 STC12C5A6082 R 5 1E R % Al 4w FE(ISP) EL BY 7 FH 2 IR (5]

STC ¥ HIEL T Li ik, STC RS-232 i Hi3%

Vee

ﬁ STC3232, STC232, MAX232, SP232  PC/Hifi§ # M

» . e ply
) B ok A RS ,
LJci+ Vee Vcc 2 STC‘ISP%{#E%U RAYHLJR/USB +5V
0.uF o v+ Gnd ||Gnd <:> —F %ji ” )EH F %El ? ”
- PC_RxD(COM Pin2) +
3ci- T10UT FISTCHL BB ~
e ai1y 1 BE TxDICOM Pin) 1 =
5 2
T 5]ce+ R10UT [TZ] swi
HEE-
[ r2our T2IN Power On O
T r2IN R20UT [T - - YR T
E s 55| [repefon s sic 1sp
TREEEX | || pfR FRT R, ART507
P P A R g
ST Ve l (L PR P DL v
O+U1-PL 1
O-icu-vee -/
oui-rs.o P1.0/ADCO/CLKOUT2 vee [
8"21:’3-1 P1.1/ADCI ADO/P0.0 [ 3
—+-Gn -
P1.2/ADC2/ECI/RXD2 AD1/P0.1 I'_'Clb
P1.3/ADC3/CCPO/TXD2  AD2/P0.2 | - 0w F
P1.4/ADCA4/CCP1/SS AD3/P0.3 |
P1.5/ADCS/MOSI AD4/P04 | =
é P1.6/ADC6/MISO ADS5/P0.5
Rl = P1.7/ADC7/SCLK AD6/P0.6 |
pe RST/P4.7 AD7/P0.7 |
10k vt %Pz.omxn/lm RST2/LVD/P4.6
L YU D  Fesamo ALE/P4.5
KT AL [Z]p3.2/NTO NA/P4.4
BTG T LM IR, AT AR FHCL, R LK Hi PR3t = ]p33iNTi ADI5/P2.7
A TR e T 1 2MHz B, A 3 — S A T e [T]P3.4/TO/INT/CLKOUTO ~ AD14/P2.6
(STC12C5A60S2 R FIFERST2/EX_LVD/P4. 611 [I5]p3.5/TUINT/ICLKOUTI  ADI3/P2.5
STC12C5201AD & B 7ERST2/EX_LVD/P1. 211) [ AD12/P2.4
C2<47pl []p37rD ADI1/P2.3
USB+5V T10UT R1IN GND 18 | XTAL2 ADI10/P2.2
— 1 L e 19 | XTALI ADY/P2.1
O O OO ’
20 | Gnd ADS/P2.0
USBL CI<4TpF
> =] =] N > =
UL, NERE FH R dm e ds B ee,  J7 8 A =
e ol = A .
KT B R HL >

DA PR AT TE33MHZ L LI, ISR B FH A T R

B SAE T PIBR/ CHR ¥ 2 6 Bk (IR 00 T OVEL A L LIMHz~ L 7MH z, 3V F HLNSMH 2z~ 12MHz) , XTALIAIX T AL2BIF
2L RSB B SR E2TME 2 L LI, A F AR BRI g SE AR I S, AN B 2 AR, S NS H0E
FEANY, WA AT BESRAEFEA, U SRR gt AT AR RS 1 /3 1, BRCELH AL T A0 A Y I B X T AL 1R
N, XTAL2JHIA 507 4.

AERICKII80S 1B AL AR] % : www.STCMCU.com  STCI2C5A60S25 %1 1T 8051 H v Al S g 17
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FAPEECHHR RS L, W P3.0/P3. 1453 RS-232 H -6 i 55 56 e J 3 422 39 o i 1) 3
JERS-2328 [, ] UATE RGegafe/THFH Pkt s S P AR B JERS-232 1 P-4 s,
REG]H— AN RE, £ Gnd/P3.1/P3.0/VeclUME 52k, XFFHATUER T KRG FEERET . 4
SRUNRE 5] tHGnd/P3.1/P3.0/Vee/P1.1/P1.075 MG S 24T, BRI LLEIEPL. 0/P1. 1251 TSP R %K
TP o WA Gnd/P3.1/P3.0/Vee/P1.1/P1.0/Reset- b/ S22 51 Mt F 4 1, iXAE AT LUE 5 {8
FIfEA “MPLFER C EREEmM 7 .

KT ISP YR 5 K& B AR R 1 WL “STC12C5A60S2 R 41 ¥/ WL & /4w P2 T AL Ui i~
Ware FARATEAREAN e T4 TR, P LmgwfEEEae His /e b, tarbl
HHE LHARS-232H P M dn B N, MU EgfE e . mfd— SR REF LD
Bh, THEE EL I E B R AR MR 2, MOEAUE S = i AR Rs

FEL IR 97 STC-ISP# A M 25 www.STCMCU.com N #%

LIREKRINS051 A HLEIF AR BTG www.STCMCU.com  STCI2C5A60S2841 1T 8051 A Hleh 45 18
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Mobile: 13922805190(%k7kF)
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1.7 STC12C5A60S2 2% it H

per=A i o L .
o ik B
LQFP44 |LQFP48|PDIP40 | PLCC44|QFN40
PO : POMTBER/E AN /S I, Al {E i
hb/Hi 2R B . 24 PO LR N/
I, POJE—ANSAIuEXL A 1, HNEAH 59 Fhir
P0.0 ~ P0.7 37-30 | 40 ~33 | 39-32 | 43~36 |34~27 WL, A R S POYE bl KR
R AT B, SRRSO hEZR [AO~AT], Hidinzk
f[D0~D7].
P1.0 FREI/OFT PORTI1[0]
ADCO ADC #i \JEiE-0
P1.0/ADC0/CLKOUT2 40 43 1 2 36 ST I R A B I A L
CLKOUT2| " i i % B WAKE_CLKO[2]7,/BRT-
CLKO¥ 1% JHIC & yCLKOUT2
L UADCI ul “ 5 ; 3 Pl.1 FRUE/OI PORTI[1]
' ADC1 ADC fii NJBIE-1
P1.2 FREE/OE PORTI([2]
P1.2/ADC2/ECI/RxD2 42 45 3 4 38 ADCY ADC Hi MBI 2
: * ECI PCATH 528 ) 413 ik ey A\ J
RxD2 B DR O
P1.3 FREI/OE PORTI([3]
ADC3 ADC i N\iEiE-3
P EREE BN C = P
P1.3/ADC3/CCPO/TxD2| = 43 46 4 5 39 A o
x CCPO  [WFdi ) « Feasak Bkt 2 ik 5 19 1
i
TxD2 B AR R 0% v
Pl.4 FRH#EI/OIT PORTI1[4]
ADC4 ADC i NiBiE-4
< ANEAS S IR R = m 4 A
P1.4/ADC4/CCP1/ 44 47 5 6 40 ) N o
S8 CCPI  |Wifd ) Ryl th KAk 78 i1
it
SS SPI[FIE HR AT B T I MHLIE 315 5
P15 FRUEI/OT PORTI[5]
P1.5/ADC5/MOSI 1 2 6 7 | ADES  |ADC iﬁ]\jiéi‘a%
MOSI SPI[FIL HR AT T 1 32 MO (24
B HH R A O B L)
P16 FREI/OFT PORTI[6]
P1.6/ADC6/MISO 2 3 7 8 ) ADGS ADC iﬁ]\jiﬁi,ﬁﬁ
MISO SPI[AIE HR AT HE I M H (24
BB N S5 - O )
P1.7 FREI/OFT PORTI[7]
P1.7/ADC7/SCLK 3 4 8 9 3 |ADC7 ADC HiNiEig-7
SCLK SPIJFI 5 B AT 45 1 B IS 5

SRR K805 1 B A WL A 7]

B Mi: www.STCMCU.com
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BG5S
I Cl ]
LQFP44 |LQFP48|PDIP40 | PLCC44|QFN40
P2.0 ~P2.7 18-25 | 19-23 | 21-28 | 24~31 | 16~23 |Port2: P21 ¥4 b siBH, R/ AN /4
F, AR A s hr kit s 24k (A8 ~ A15) .
26-28 P2 LR g N/ I, P2 — NS i XL Jf]
.
P3.0 FRUE/OIT PORT3[0]
P3.0/RxD 5 6 10 11 5 —
RxD RO R A
P3.1 FRH#EI/OITT PORT3[1]
P3.1/TxD 7 8 11 13 6
TxD £ O 3 i
_ P32 FRUE/OIT PORT3[2]
P3.2/INTO 8 9 12 14 A — - -
INTO AR AET0, T B v R I B H ST R
_ P3.3 FREEI/OE PORT3([3]
P3.3/INT1 9 10 13 15 8§ = — - - —
INTI AMERHRITL, T B A BT B B R
P3.4 FREI/O T PORT3([4]
TO SE I B/ E B 0 A N
P3.4/TOANT/CLKOUTO| 10 1 14 16 9 |INT JEI 8507 T BT
SE N 28 /T HE B O f I ey
CLKOUTO| Al i ¥ B WAKE_CLKO[0]4:2
/TOCLKO¥Z & i i B JyCLKOUTO
P3.5 FRUEI/OT PORT3[5]
Tl SE I3/ HE 8 LI AR N
P3.5/TI/INT/CLKOUT1| 11 12 15 17 1o |INT AR 85 1T B o
SE I 2% /T E AR LI e
CLKOUTI1 | AT @it 13 B WAKE CLKO[1]f%
/T1CLKO¥Z 4 I B CLKOUT1
_ P3.6 FRUE/OT PORT3[6]
P3.6/WR 12 13 16 18 11 = — —
WR AN HE AT 2 5 ik
_ P3.7 FREI/OFT PORT3([7]
P3.7/RD 13 14 17 19 12 = — -
RD AN EE A7 i 2 e ik
_ P4.0 FRUE/OII PORT4[0]
P4.0/SS 17 18 23 — — —
SS SPI[FEI A #4735 11 () AL 315 5
P4.1 FRUE/OII PORTA4[1]
P4.1/ECI/MOSI 28 31 34 ECT PCATH BRI K 41 A
MOSI SPIJFID B AT 0 32t M (= 244
B % HH AT A B R RO N)
P4.2 FREI/OFT PORT4[2]
CCPO HNEAS S R ORI £ 1 24 A v
P4.2/CCPO/MISO 39 42 1 R v Fik e Tk s 1 1 i
MISO SPI[EIL HR AT 3 I (R T A MHY (T B
BRI A N R R B )
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st B S .
AH LQFP44 | LQFP48|PDIP40 | PLCC44|QFN40 ke
P4.3 FREI/OE PORT4[3]
A SR (ZR I B Bl A
P4.3/CCP1/SCLK 6 7 12 CCPI1 WEAE FHD « v ik it A% ik 5 A )
il
SCLK SPIJFID HR AT HE IS 55
P4.4/NA 26 29 29 32 24 |FRAE/OI] PORT4[4]
P4.5 FREI/OE PORT4[5]
P4.5/ALE 27 30 30 33 25 T L T
P4.6 FRHEI/OI] PORTA4([6]
P4.6/EX_LVD/RST2 29 32 31 35 26 |EX_LVD | AMBAR AT W7/ L o
RST2 AL TR
P4 7/RST . s 0 0 . P4.7 ﬁ’{’%EI/OD PORTA4([7]
RST AL
P5.0 24 FRUEI/OFT PORTS[0]
P5.1 25 FRUEI/OFT PORTS([1]
P5.2 48 FRUEI/OIT PORTS[2]
P5.3 1 F##EI/OD PORTS5([3]
P SRS el LB SR TSR B4 N, AN AR 1
XTALI 15 16 19 21 14 | =5 Bl AT BRI, s
A7 R A 58 Y N i o
S Rn g s
Mo — i TSI B, Uk ) fmT
XTAL2 R e T, ST ITAL I A W
vCe 38 41 40 44 35 [AJE
Gnd 16 17 20 22 15 |#th

SRR RII8051 B A WL A 7]

B www.STCMCU.com
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1.8 STC12C5A6082 &% 8 /£ R~TE

LQFP-44 H} 3 R~ &

LQFP-44 OUTLINE PACKAGE

I‘ D (12mm) o
|A D1 (10mm) _
- -~ VARIATIONS (ALL DIMENSIONS SHOWN IN MM
J]_[“] [l [l [l [l [l [l [l “ A SYMBOLS | MIN. NOM MAX.
7 A\ \ A - - 1.60
—133 Al 0.05 - 0.15
! O —
— A2 1.35 1.40 1.45
— :
— cl 0.09 0.16
—/ . D 12.00
— =
— D1 10.00
— E 12.00
1" Jg 23 El 10.00
\ / vy _ e 0.80
L y A b(wlo 0.25 0.30 035
121 | b 22 plating)
L 0.45 0.60 0.75
€
0.80mm L1 1.00REF
_ gl < 0’ 0’ 3.5° 7’
© Yy Vv

A

%]
o]

=)
GATE PLANE _14_ —_
SEATING PLANE T A
90

-
>

L1

A

»
>
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LQFP-48 345 )] ~f [

LQFP-48 OUTLINE PACKAGE

<« D (Omm) > SYMBOL | MIN | NOM | MAX
P DI (7mm) | A - - 1.60
M Al 0.05 - 0.15
....... 35 ) pT;
L) i H H H A2 13 1.40 1.4
A A3 0.59 0.64 0.69
1] b 0.18 - 0.27
= bl 017 | 020 | 0.23
= c 0.13 - 0.18
0
o e 1 cl 0.12 | 0.127 | 0.134
0
pr— D 8.80 9.00 9.20
|
s DI 6.90 7.00 7.10
o E 3.80 9.00 9.20
0
El 6.90 7.00 7.10
e 0.50
J ............ 045 | 0.60 | 075
L1 1.00REF
L2 0.25
R1 0.08 B _
R2 0.08 - 0.20
S 0.20 - -

VARIATIONS (ALL DIMENSIONS SHOWN IN MM

I ,_‘I WITH PLATING
© o

BASE METAL

SIRIE RG0S 1T HLRTF AR HHMEE: www.STCMCU.com  STCI2C5A60S2£41 1T 8051 R Bl 3 5 23
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PDIP-40 335 R~ K]
PDIP-40 OUTLINE PACKAGE

B D (2060mil) -~ A
40 21 _
ko o e o i e o i e i I A
A
D @) O 3 .
A v~
?UUUUUUUUUUUUUUUUUU% v
(@)
/ H \ H (\IA A
: i < < SEATING
Rl r_ \ 4 PLANE

v
: I
<
¢!
100mil
b DIMENSIONS IN INCH

> SYMBOLS

MIN | NOR | MAX
A - - 0.190
Al 0.015 - 0.020
A2 0.15 | 0.155 | 0.160
C 0.008 - 0.015
D 2025 | 2.060 | 2.070
E 0.600 BSC
El 0.540 | 0.545 | 0.550
L 0.120 | 0.130 | 0.140
bl 0.015 - 0.021
b 0.045 - 0.067
e 0.630 | 0.650 | 0.690
0 0 7 15

UNIT: INCH 1 inch = 1000mil

SIRECRIIB051 L AL AT BT MEL: www.STCMCU.com  STC12C5A60S23%1 1T 8051 5 f Lo SC4RE 24
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PLCC-44 3% R
PLCC-44 OUTLINE PACKAGE

|‘ He A
E
< > —p A2 N
17 7
OOOO0O00OOnnrT yy
A | © “_
18 [16 T ¢ +
O ul 7
g i * ﬁT
O 1 -
E -Q-g ] - T __L 3
O 1 1,
O ul
0 i =
O [
28 40 y o )
OO0 y
29 39 A
L s
[==]
| v
A @
(5]
- Ge %R_@m
[ >
Seating Plane DIMENSIONS IN
SYMBOLS DIMENSIONS IN INCH MILLMETERS
MIN NOM MAX MIN NOM MAX
0.165 - 0.180 4.191 - 4.572
0.020 - - 0.508 - -
0.147 - 0.158 3.734 - 4.013

0.026 0.028 0.032 0.660 | 0.711 0.813
0.013 0.017 0.021 0.330 | 0.432 | 0.533
0.007 0.010 | 0.0013 0.178 | 0.254 | 0.330
0.650 0.653 0.656 16.510 | 16.586 | 16.662
0.650 0.653 0.656 16.510 | 16.586 | 16.662
0.050BSC 1.270BSC
0.590 0.610 0.630 14.986 | 15.494 | 16.002
0.590 0.610 0.630 14.986 | 15.494 | 16.002
0.685 0.690 0.695 17.399 | 17.526 | 17.653
0.685 0.690 0.695 17.399 | 17.526 | 17.653
0.100 - 0.112 2.540 - 2.845
Y - - 0.004 - - 0.102

1 inch = 1000 mil

-|z|z|2|2@|=|o|- |- ||z |2 |+
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QFN-40 25 R~}
QFN-40 OUTLINE PACKAGE

TOP VIEW BOTTOM VIEW
_ 5.100.05

4.80+0.05 o 3.40 R

< 4.50 - > I0.40§pf
]

A

LAL VLI L LV VL L) f
KR4 i \ JUuuuuuuy N
[} | |
§ | f | A=K
s | | (=
(=1
§§5‘§ _____ o - Bl T T & B
1 ' % | S
[ I \ I < <
v ! ' i
1 7/ (+)
L nonaohnald
i _,I Q20 | > |00
<121
Q/&o < >
/0,
7l 5.10+0.05 _ Q_\‘Q
21T g R
3 | < 4.8040.05 o
Vil ‘1|‘, A

0.203 RE
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1.9 STC12C5A60S2 &%) 8 F #.4p 2 )

STCLZ xx 5A xx xx - 35 X - XXX XX

| B %

un 40, 44, 48

R,
i1 PDIP, LQFP, PLCC
T AR B
I: Tk, -40°C ~85°C
C: kg, 0°C ~70°C

ARSI
35 TAESHEA] #|35MHz

AS27HE - AT HH, HA/DEH, G P, A N HEEPROM
HADTH - EHH N, HA/DEH, AP, A N HEEPROM
APWMFHE: Jotf — [, JoA/DEcH, FPWM, A A HIEEPROM

FEFP AR/,

08/E8KFT,  16/E16KF17, 204£20K 515,
32/E32KFN, 40/Z40K T, 48/L48K T,
S2E52KFHT, 60/Z60K TN, 62/L62K T,

RAMZ 1280775

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

STC IT 8051, [FIFEAI ARSI, A iH8051 f118~121%

SRRECKII805 1 ML AT B MM : www.STCMCU.com  STC12C5A60S2 %41 1T 8051 ¥ FHlH 3t
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1.10 ENEENEBEELKE—EBNESRE (IDS)

F R BT —RSTC12C5A60S2 R 5 & — N AL T I 30 S BRME— B 40 iiE 5 1Y
(ID2), FFAALAER APl E SR N SRAM . TG MF1H - F7TH E4:7AN B0 F{E SR 3R B
R WL ME— B E 565 (ID5) , < MOV @Ri” 84 KiEH .

//BNFBID S HICHE & %187

/* —— STC MCU Limited */
/x ——  FEEEEE BKSE 2009/2/7 V1.0 */
/% ——— STCI2C5201AD FRF 5 ML, FAFSLELE E L F 2T */
/% === Mobile: 13922805190 */
/% === Fax: 0755-82944243 */
/% === Tel: 0755-82948409 */
/* ——  Web: www.mcu-memory.com */
/% ——  KBRFEFAESTC-ISP Ver 3.0A . PCBHI T #4ife T B Fidid ——————— %/

/x == WREAERR T P RS, WER T R E R T ESEH TR R - x/
/% === GRS E G 2R, W SCE AT TR SRR B R T x/
#include<reg51.h>
#include<intrins.h>

sfr IAP_CONTR = 0xC7;

sbit MCU Start Led = P17,

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

#define Self Define ISP Download Command 0x22

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

void serial port_initial();

void send UART (unsigned char);

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

void display MCU_Start Led(void);

void main(void)

{

unsigned chari=0;
unsigned char j = 0;

unsigned char idata *idata_point;

LERERMIB0S 1B LT A B M : www.STCMCU.com  STC12C5A60S2&%1 1T 8051 iy ML 3457 28
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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 847 1] 4B KEAR, oA (HAR IR
//0011,0001 % B TH R %81 K9807 [ 20 5 2 11 H e
/B N 51 H 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

SRR RII8051 B A WL A 7]
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if(k==Self Define ISP Download Command)

{ delay();
delay();
soft reset to ISP_Monitor();
iend_UART(k);
¥
else
{
TI = 0;
¥

void soft reset to ISP Monitor(void)

{
IAP_ CONTR = 0x60;
¥
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;
delay();
MCU Start Led = 1;
delay();
MCU Start Led = 0;
¥
¥

A=A Ak
/SER 1R S 218 T

IBER ISR T
IR EAL R R GEISP % X

//0110,0000 & A3 ZGISPIE %X

/TEEMCUH UG TAEFR 7R AT
IHRMCUH U6 TAEFR /R AT

/TEEMCUH UG TAEFR 7R AT

SERECKII805 1 A LB ARl BT M : www.STCMCU.com  STC12C5A60S2%&%1 1T 8051 A HlH 3R
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$2E BIGh, ARRRAREN
2.1 STC12C5A60S2 &%) 8 F #L HOBT 4

2.1.1 STC12C5A6082 &%) 8 F L AER/ I ER TAERT 49T 1%

STC12C5A60S2 & 41 1THIS05 1B dl, ZRGeht 4 I B1%4i8051

STC12C5A60S2 R4 Fr WA B B0 . N EBR/CIR 3 B B AN A8 db AR b e ILH ) A
R B2 A O NS IIR/CR S 35, SVE A ML FAEZ 11MHz - 17MHz, 3V A HLEERT
AR E8MHz - 12MHz, FABEE HE AR, WER/CIRZ 28 AR &8 — iR 8, B n ki
R, N ER/CHE 28 HUiE 1 X i R B R RN BUR 35 A

TEXFSTC12C5A60S2 R4 #. i ML AT ISP R A P A2 PR, 7] DAZEIR T A i £

CTR IR Ja B Ja IR S A AR B A A
XEETHEHPREFE, 158, B3R 3hE B HUR AR B E A & N EBR/CHR % 4%
T A& AN AR R 7 5 72 A R v ks P I 7 (BEAEXTALI/XTAL2E i L), A LB 2 AXTAL1
JiEan N AN Bl XTAL2BHNEZS . F 7 LUJE A b 20 S A s i 2 0 R ML) BT A .

SR 4 50 R A R B Bk A AR PR R AL, R [l R/ CHR I B LA,
W) 55 28 B P HLAME S AR BN 4f, FEXTSTC12C5A60S2 2 51 8 Fr HLHEAT ISP R % 7 A2 7 I 78 3%k
T rp e 4
a STC-ISP.exe =RENTEAPIES: www.STCMCU.com BEF3rfx139:

Stepl/SE¥RL: Select MCU Type 1AIFEEEIE
MCT Type AF Memory Range

[STC1205A8052 - o000 - EFFF

Step2/HFB2: Open File / 3THIC{ GIEEIFF A EIGEN)
FRAE L (HEY) AELs 0
o N T A F AT IREFHE |

0 v OTHIHRIEGER T EEPROM I |

Stepd/iF¥RI: Select COM Fort, Max Baud/JAESTO, BEEHE . TR ———
com: fcomr v | B miEE: 115200 > %ﬁ;@é}éﬁ%ﬁﬁﬁ%ﬁ

FEEESR R ENERSETE = RIEREE: 24000 | o shap ek
Stepd/EHR: WEFETG T AN HENER |
T BEN SRR PR A " MEPRCHEASE (¢ AR EIATE

EESET pin ¢ FA{EF4. 7, 0 M ESPRCHREH{T AEESETR] &+ {34 RESET

B M AR - @ YE2 (" HO i X }

N A TEHAPETFRIE, B
i FeE Rt AR (LeMH Ll T Eli% Low): ¥ High { Law ifjéé}t& gﬂm J LA
ToAm&EBEhFL O/F. 1 F SRELE © EFooAq L TEEE T ST S L
TR T#A PR AR FEI T E2EF lashE—Hi8s  YES MO FHLA 2 FBT G B B AR

StepS/EHRS: Download/ L S MEEREARNCU LR E L5 B0
SIRIE RG0S 1T HLRTF AR HHMEE: www.STCMCU.com  STCI2C5A60S2£41 1T 8051 R Bl 3 5 31
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2.1.2 B3R oINS 1785

R SR GG, IR Bl EAT 204t R I b 23 A4S ) B A7 45 CLK_ DIV A] HEAT I
BEOTH, WA P HLEE B AR R T AR

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

SFR Name | SFR Address | bit B7 B6 B5 B4 B3 B2 Bl BO
CLK DIV 97H name | - - - - - | CLKS2 | CLKSI | CLKS0
CLKS2 |CLKS1 | CLKSO |44 5 CPU] S r A b
0 0 0 | RSl (S EF S AN b B N BR/CHR 3 15 8h)
0 0 1 RG22
0 1 0 ARGl /4
0 1 1 ARG /8
1 0 0 |RGH4E/16
1 0 1 RN E /32
1 1 0 RGP /64
1 1 1 AR B /128
| |
| . |
[
| |
! 0“ B L
%éiﬁﬂﬂ‘%qﬂSYSdk—»: — ! 100 ELVEVEVE: P
| |
: 32 | 101
o
| |
L — — — :/_ —_d
CLKS2,CLKS1,CLKS0
Bt gthaE 4
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2.1.3 AT ENIE B R ML ERR/CHRSE SR (P ERRT oM R)

e BHE BT —ASTC12C5A60S2 R 41 5 LR 1 v DU A% GE I AR 8ok, 3k ] DLk
PEN EBR/CHRZ 4 B Bl (P S ) . SR 8 50 AL T AE 7R P9 S R/CHIR 377 8 A1 %6 (P9 B B A3t
) A LA F AN R o XIS X TALL/XTAL2EEAS . AE T3 FH P 380 s e 5 32 22 45k, BT LAAE
o R T SR A v AT A AT A A I AN U S R/CRE YR . E b IR AL R R I
FeA 1Ay LUl BN SBRAM G (FCH, FDH, FEH, FFHIZESEPUAN B 5T) HOAE SRR B Fr L)
B 1) P S R/CHR 3 3 A0 (PRI B ) o AT L@ S H Y B RAM #. T (F8H,FOH,FAH,FBH
LR PUAN B IT) B SR SR P 8 S5 — M8 FH 9 B R/CHIR 37 2 B B0 20F2 7 B (R A0 28 (P S0
B, “MOV - @Ri” 54 FRiEHL

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

/#* ——  STC MCU Limited */
/& === B BT 2009/2/7 V1.0 */
/% === STCI2C5201AD RHIH ML, BAFSLIE & SCF #fe */
/* == Mobile: 13922805190 */
/% ———  Fax: 0755-82944243 */
/% ———  Tel: 0755-82948409 */
/*% === Web: www.mcu-memory.com */
/% ———  REIRFEFFESTC-ISP Ver 3.0A.PCBHI F#gmfe LA EiliEd ——————— */
/% = R BEAEREP H FZAE T, W AERE i TR A T R I R R -/

[ === WIERBIECE A G| AR, WS TE L R AT T R SR ) 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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/I
/I
/I

}

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

idata_point = 0xFC;
for(j=05j<3:j++)

{
i=*idata_point;
send UART(1);
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;

//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 AFHKFAR, ToAH AL IR AL
//0011,0001 5 & T 251 4847 [ 2l 8 23 - H o
/1E ER AR 1 E S 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

A BRI RIN8051 5 A WL A ]
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if(k==Self Define ISP _Download Command)

{
delay();
delay();
soft reset to ISP_Monitor();
H
send UART(k);
H
else
{
TI = 0;
}
H
void soft reset to ISP_Monitor(void)
{
IAP_CONTR = 0x60;
}
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;
delay();
MCU_Start Led = 1;
delay();
MCU_Start Led = 0;
H
}

IR E ST #i %
IBER RS |

HZERS 1TRDER A28 T
1R AL R RGUISP 15 X

//0110,0000 %5347 2| RAISP i #51X

HTRFEMCUF UG TAESR AT
/HFKMCUF UG TAESR AT

HTREEMCUTT 6 TAER AT

SRRECKII805 1 ML AT B MM : www.STCMCU.com  STC12C5A60S2 %41 1T 8051 ¥ FHlH 3t

35



FEmSTCH 7 Mi: www.STCMCU.com Mobile: 13922805190(%k7kF) Tel: 0755-82948411 Fax: 0755-82944243

2.1.4 A ZmiZRTEhEa

STC12C5A60S2 2 41 . HLA — % vl 4w A2 B H : CLKOUTO/T0/P3.5, CLKOUT1/T1/P3.4,
CLKOUT2/P1.0
55T g R I Bl A H A O R IR ) BE B AT 2%
AUXR : Auxiliary register
SFR Name | Address | bit B7 B6 BS5 B4 B3 B2 B1 BO
AUXR S8EH name | TOx12 | T1x12 [UART_MOx6 | BRTR | S2SMOD | BRTx12 | EXTRAM | SIBRS

WAKE CLKO :Clock output and Power-down Wakeup Control register
SFR Name |Address| bit B7 B6 B5 B4 B3 B2 B1 BO
WAKE CLKO| 8FH |name |[PCAWAKEUP|RXD_PIN_IE | TI_PIN_IE | TO_PIN_IE |LVD_WAKE | BRTCLKO | T1CLKO | TOCLKO

BRT : Dedicated Baud-Rate Timer register
SFR Name | Address | bit B7 B6 B5 B4 B3 B2 B1 BO
BRT 9CH name

R T e 2517 $s AUXR/WAKE_CLKO/BRTJCE = 7 B :

sfr AUXR = 0x8E; / /R Th e B A7 2 AUXR [ Hth bk 75 1A
sfr WAKE CLKO = 0x8F; / /H IR Th e 2577 28 WAKE  CLKO)3th ik 75 1
sfr BRT = 0x9C; / /TG IR R T BE EF A7 2 BRT I ik 75 1]

R R IhAE 2 A7 4 IRC_CLKO/INT CLKO/AUXRMIIL 4G 5 7 1

AUXR EQU S8EH SEFIR Th RE 27 17 28 AUXR [t ik 75 B
WAKE CLKO EQU 8FH BT BN AR IR T i 2547 2 WAKE_CLK O il 75 1
BRT EQU 9CH SHTEG N B R R DI e 27 A7 2 BRT (1) b bk 7 B

WAl F FHCLKOUTO/P3.4F1CLKOUT1/P3. 5% i i 4ot -
CLKOUTO/P3.4F1CLKOUT1/P3.5 /] iR Bt th 4% 1l H WAKE_CLKOZF 47 #% ) TOCLK O fi Al

T1CLKOfz# . CLKOUTOM i H I B4 22 H 5 I 25042 1], CLKOUT 1A 4 H I 491 b o N

SR, AR E I 28 7 AR E I B 2 77 X (867 B Zh B AL ) , AN E VAL

SE B A8 BT, 503 CPU S S ik HH .

SE IR R Th e 27 /7 %% . WAKE_CLKO (Mihik: 0x8F)

WAKE_ CLKO :Clock output and Power-down Wakeup Control register (AN 7] f37. F-4ik)

SFR Name |Address| bit B7 B6 B5 B4 B3 B2 Bl BO
WAKE CLKO| 8FH name |[PCAWAKEUP|RXD PIN IE|T1 PIN_IE|TO0_PIN_IE|LVD WAKE [BRTCLKO |TICLKO|TOCLKO

B7 - PCAWAKEUP: {E T, 275 FRFPCA LI/ B i i powerdown s
0: ZEIEPCA_EFHE/ T B o Wi B powerdown :
1: RVFPCA BRI/ R B A Wi powerdown o
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B6-RXD PIN IE: R T, fL¥FP3.0RXD) [T ERI, HAEFRXDYEEpowerdown.
0: Z51-P3.0(RXD) FF4#5 ERI, 25 1ERXDMfE powerdown ;
1: R¥FP3.0(RXD) FREHTERI, tH AR FRXDM:Epowerdown o
B5-T1_PIN_IE: #iifisCF, RiFTU/P3.SHI N M BT ks &, tHEfET 1IN B powerdown.
0: ZEIET1/P3.SHH R PR E TR WibR &, W8 IET 1M Epowerdown ;
1: FRVFTI/P3SHT B E T Wb &, R VFTHIM B powerdown .
B4 - TO_PIN_IE: BT, VFTO/P3.4M T B B TO Wrds &, 1 AEAETOIME i powerdown.
0: ZEIETO/P3.4M T P BTO Wik &, AR IETOMIN: B powerdown
1: FVFTO/P3.AR T R B TO Wibr &, 1 R VFTOMIME i powerdown .

B3 -LVD_WAKE: ## 0, &7 REX_LVD/P4.6fIK T Al o Wi BECPU.
0: 2% IEEX_LVD/P4.6I% A H Wi i CPU
1: FUYFEX_LVD/P4.6f H A il o e i CPU

B2 - BRTCLKO: &5 fC ¥FK5P1.OJIEC B Al 37 i 4 2R & 2E 2% (BRT) 1R 4 HE CLKOU T2
L: SUVPRFPL.OREIAC B Ak S e 5 K A 45 (BRT) [ B £ HH CLKOUT2,
i H B P AT =BR TV H % /2
BRT T/EE1 TR % i AZ = SYSclk / (256 - BRT ) /2
BRT LAE7E 12THE U B4 4% = SYSclk / 12 /(256 - BRT) /2
0: ARVFHEPL.OMIECE PSR 2 K A 45 (BRT) I I £ tHCLKOUT2
B1-TICLKO: &7 SuVFIP3.5/T1HINC B € i 28 T1 I tH CLKOUT
1: SVPHP3.S/TURIAC B N e B 28 T LB £ 46 HCLKOUT1, i e i 28 T1 R g L
PEAERE 2 (87 [ h EE A5 70) , CLKOUT L H I A 45158 = T3 % /2
WRC/T=0, EIEE/ BTN P 3 R B4, 0
TI AR LT N 4y tHAZE = SYSclk / (256 - TH1 ) /2
T1TAELE L2THE N B % 4% = SYSclk / 12/ (256 - TH1) /2
WRC/T=1, EN 38/ HEEST UL MR K SN (P3.5/T 1)t 5,
B R AR ZR = (T1 Pin CLK) /(256 - TH1) /2
0: AAVFKEP3.5/T1HITC B A€ i 2 TR £ HH CLKOUT
B0 - TOCLKO: &7 fu1-#P3.4/TOJIC & 9 72 i 28 TO i £ - CLKOUTO
1: FUVPKP3.4/TOMMIC B A 5E I 2 TOR i 8h 4 H CLKOUTO, IR & B 28 TO H g T
VEAERER2 (847 [ B E 25 K5 0) , CLKOUTO% H i b4 = TORE % /2
WRC/T=0, EN B/ VBB TO RN P &8 RGeS Bt
TOTAELELT AT B4 AR = SYSclk / (256 - THO ) / 2
TO TAEAE 12THE 20 % U AR = SYSclk / 12 /(256 - THO) / 2
WRC/T=1, E 8/ TOR N AN Ik i o\ (P3.4/TO) T 5L, U
Hr B8P3 = (TO_Pin CLK) / (256-THO0) / 2
0: AFVFIGP3.4/TORKINC B 2 52 I 28 TOF £ gy H CLKOUTO
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R R 2 AE 2% AUXR (Midik: 0x8E)

AUXR : Auxiliary register (R A] £ 541k
SFR Name| Address| bit | B7 | B6 BS B4 | B3 B2 Bl BO
AUXR | SEH | name | TOxI2 | TIx12 |UART MOx6|BRTR|S2SMOD | BRTx12 | EXTRAM | SIBRS

B7 - TOx12: &K #3034 FE #5147 o
0: &3R0S /28051 5 Fr Wl g B 2R B FE, BI12434i;
1: ERT0IE /2805 1L H Fy AL i #8 I FE 11245, HPAS 734
B6 - T1x12: &K #% L B4 o
0: JEMNT#8 1B /28051 5 Fr Wl g i 2R R BE, BI 1243405
1: EW 28 LS 8051 L WL I 8 Il 1245, BRAS 7343t
WIRUART & O HTUE MR R AR, WHTIx124 e EUART & 2 12TIR 21T,
B5 - UART_MOx6: = IR0 188 15 5 A 3 B AT
0: UARTH EIRE R O 33 & 245 45805 1 B (L ER LRI B, BN 12404
1. UARTH: R RO 38 5 2 AL 45805 1 B LA T3 B (K615, B2 43
B4 - BRTR: M7 R AR AR AT H 6 AL
0: ANAVFMALIERFR R ERIBAT;
1 SO B R R AR 2RIEAT
B3 - S2SMOD: UART21 i e £ 45 17
0: UART2[E4F R AINAS
1: UART2MIJE4F R IN6S
B2 - BRTx12: MAZERFZ R A S AL
0: ML R KBS 128 5 — ks
1 BT PR OR A B LI - B — Ik
Bl - EXTRAM: /4 RAMAE BH% il iz o
0: SV AEY 10247779 FRRAM;
1: 2R Ibf8 A A R 1 10247159 FERAM.
BO - SIBRS: & 11 (UART )RR 2 R A ik %47
0: PN B 1/E AR D1 (UART ) RIBRR R R A 2%
1 BRI R A 28 VE J s 11 (UART DRk A 8%, eI 2 I 2% 145 518
J, AT DA ST 5 B A
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WAl A FCLKOUT2/P 1.0 iy H st 4o
CLKOUT2/P1.0/J i Bhéi Hi 42 = BRT Vi Hi %2/2
BRTx12 = | S Rpde R AR 28 TARAE 1T
CLKOUT2 TAEFE TR U % Hi 428 = SYSclk / (256 - BRT ) /2
BRTx12 = 0, M7 R R AR 4 TAETE12T B
CLKOUT2 AR 1 2THL A %5 HE 491 % = SYSclk / 12 /(256 - BRT) / 2

FH PAEFE R b ] BAA % B CLKOUT2/P1.0%S 4y Hi i
L. STBRTZF A7 f5 SST RS R A 4% 5T N 85 1% 8 07 B 2590, BRT = #reload data
2. ST AUXRZF A7 2% HH UBRTRAL B 1, LEM 7 i R R 5 2 2% 5 I 2% 47
3. XfWAKE_CLKO% 4725 IBRTCLKONL B 1, LEJ 7 5 47 5 K A 3% i B 2% 1343 HE 7EP 1.0
14 H B
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/% AFE ¥R CLKOUTO/INT/T0/P3. 4, CLKOUT1/INT/T1/P3.5, CLKOUT2/P1. 0%t i fhist A s/
/% WHERZE SYSclk = 18. 432MHz, TO, T1, JS7 e Az 83 TAHEZE 12T Hizks/
#include”reghl. h”
sfr WAKE CLKO = 0x8F;
sfr AUXR = Ox8E;

sfr BRT = 0x9C;

PCAWAKEUP : Fo¥F PCA LFHE / FEEASHWT M powerdown.

RXD PIN IE: 1, f0¥F RxD/P3.0(=RxD/P1.6) FFE#FERI, tHAEHRXDIMEEE powerdown.
T1_PIN_IE : 1, Fo¥F T1/P3.58 FREUSETIRWbRE, tHAEHETIRIMEEE powerdown.

TO PIN IE : 1, fo¥F TO/P3. 4R NEAUSETOF Wibrd, tHAEMETORINEE powerdown,

1, Jo¥FPL. 0 A H A&, S #R = 1/2 BRT #iH%R
BRT TAEAELT ML [ s A2 CLKOUT2 =( SYSclk / 2 ) / ( 256 — BRT )
BRT TAEFE12T # = (1% H 4R CLKOUT2 =(SYSclk / 2) / 12 / (256 — BRT)

1, RV T1 % T1(P3.5) W lkel, HHe ez = 1/2 T1 il
Tl TAEALT BN i % A CLKOUTT =( SYSelk / 2 ) / ( 256 — THL )
T1 TAEFEL2T #ExCF B4 A =ZECLKOUTL =( SYSelk / 2 ) / 12 / ( 256 — THL )

1, SeVF TO i TO(P3. 4) BithAki, HiE B = 1/2 T0 BiH%
TO TAE{ELT #5UN RO HHI3CLKOUTO =( SVSelk / 2) / (1256 — THO )
10 TAEAEL2T BEsUE 4 HIFCLKOUTO =( S¥Selk / 2)) /12 / ( 256 — THO )

main ()
{
/% BN SFR WAKE _CLKO (Hihik: 0x8F)
B7 -
B6 -
B5 -
B4 -
B3 - N/A
B2 — BRTCLKO :
0, ANFCHFBRT £EPL. O Ji% sk
Bl - T1CLKO :
0, ARYF T BidH TL(P3.5) ¥ H ki
BO — TOCLKO :
0, ARYF T0 MidH To(P3.4) it ki
*/

}

TMOD = 0x22;

AUXR = (AUXR | 0x80) ;
AUXR = (AUXR | 0x40);
AUXR = (AUXR | 0x04);

BRT = (256-74) ;

THO

(256-74) ;
THI = (256-240) :
WAKE _CLKO = (WAKE CLKO|0x07) :

TRO = 1;
TRI = 1;

//T0, T1 TAEEREI2, 8 f7 HEhE B4
//T0 TAETELT iz

//T1 TAETEIT HH=L
J/ISEPR R IR A TARAELT Bk

// REBRT AN ST IR A% 7R A 4 5 I 236 87 B 2 A A8

/ /i BB % 124, 540KHz
//FETOR Bhigy HY (R 87 B 2 4 8
//18432000/2/74 = 124540. 54 #9%=T-125K

/ /3T s b R 840 B 2 A,

/ /I P A5 22 18432000,/2/240 = 38400

// FCVETO, T1, Jh 7y 38 o AE #is i th i b
//JRENTOFFUG TR TAE, W R GEmE eh 4T 20 it
/A ENTITFUETT S TAE, o R G Bl AT 2 S0t

AUXR = (AUXR|0x10) ; //JA SIIRALBRS 2 R AL SR TFURTHECTAR, X R Gl B kAT 43 4t th
//Z BRI B E A, H AT DU R S UL B I Rl

while(1);

A BRI RIN8051 5 A WL A ]
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2.2 STC12C5A60S2 &5 8 HH I E BIER

STC12C5A60S2 R 41 H. LA LAIZ AT 3R 44 AL CARRAR DO FE, e ale: TWE,
o R A AR . E% T/ER T, STC12C5A60S2 2418 A AL A Th#E &£ 2mA ~
TmA, T A T IR ThEE 2 <0.1uA, KR T (8L 8 DhFE 2 <1.3mA.

R EAR 2 I Bh 2 B AR CLK. DIV ], 1 2 PR AR 2R it B A (4 0E N E R Y 8 1) 25 A7 2
PCONAE AT H5H . PCONZFAF 2% L UIF -

PCON (Power Control Register) (/] {75-41F)

SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl B0

PCON 87H name SMOD | SMODO | LVDF | POF GF1 GFO PD IDL

LVDF : i AS AR EAL, (5] A A1 A2 A0 A6 o 175 SR A 7 AL o
FEIEH TAEF S B TARIRASES, 58 oy TAE R Ve /K AR BRI T I s, %62 E
FhE L, SRERN W S e, BIE AN EB A B Ve ol T AR ) T T4K e,
JER, ANEHERA FCRIEAN W, ZAEEsh N1 A ERRAEE, H0E, W
P AR B Ve e 4R SR TR A T TR FELS, 124 Ak B sl BN .
FESEN B H CARIRAS AT, 0 SR AS I H B R A FOvr o] = A e W, DU E R N it A 2
Ja, AR AN TAE AR ThFE . an SR o VP ol = AR A DU R BT, T 7E gk N
P S, 2 RE AT B AR S TAE, 78 NI AR B R Ve o/l T Ha s I T4 He
e, PEAEAR AT W, ADEEMCU M e HIR S e i

POF: LHEMRENS, BHAVUSHEE, FREMREMS N, AT HREHE .

SEFR N | %#U%ﬁmi%ﬁu (BRED , RN EA N E S 5 AN ELL, AN

HAETIMELL, R ENSE KM ELL, wHE T R W

TERILE AR A, T POF=0, i
POF/PCON.42 75 41

A\

1| s — —

- HhER TR AL,

LR R 1AL,

— o A,

J%Tﬁo SR8
U R R
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PD : KR E IR, 3t APower Downfizt, T i oM rb W -~ A BT R i A TR, 30 \
HUBESUR, AR PSR, TR EHCPU. JERTAs . BT DSEDIREE AT L TR, R
ARSI AR S TAT . PR CPUM B ZCMERE [ 41 BI47 . INTO/P3.2, INT1/P3.3, INT

/TO/P3.4, INT/T1/P3.5, INT/RxD/P3.0, CCP0/P1.3(iP4.2), CCP1/P1.4({P4.3), EX LVD/
P4.6. A ENISEC, S Zh#E<0.1uA

IDL: R &1, #EAIDLE#K (FH), BERFALCPULLI £, CPUAHUTHEASh, HAxTh

RERBIFAT PT 4R SE TAE, WTEHSNER T, eI a3 P Wy IR TRA I o I Sz A/ DEE # o iy o 1
AR — AT . ADRECPUM A RS 2K (TDLE AR ) Wi ) S0 o484

INTO/P3.2, INT1/P3.3, INT/T0/P3.4, INT/T1/P3.5, INT/RxD/P3.0,
PN B 5 B 28 TimerO, Timer 1t 0] LUK B R AL 25 PR AR g g,
AT E R (UART) 9 7] DUKG B F ATUA 25 PR A Qi i
GF1,GF0 : P/ MEH TEbREAL, F v UEE A

SMOD, SMODO0: LHHjE#EHITR, SHE Ok, EHAMENH.

A BRI RIN8051 5 A WL A ]
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2.2.1 RIREX

IS B 7 A8 T LUK 28 BRI B (A8 ity AR IS B B P J5OR/ CHIR 5 6 ) 44T 70 00, AT P I T A
FRPRR, FERIIAE, F#MREML.

IS5 73 B 25 47 2 CLK. DIV &7 1) 5 AR

SFR Name | SFR Address | bit B7 B6 B5 B4 B3 B2 Bl BO
CLK DIV 97H name - - - - - CLKS2 | CLKSI | CLKSO
CLKS2 |CLKS1 | CLKSO |44 Ji5 CPU) S r LA 4
0 0 0 | RGHER (P58 SR AR B Ek N SBR/CHR I BE) /1, A4
0 0 1 RGN 2
0 1 0 |RGimEh/4
0 1 1 RGN /8
1 0 0 |RGiH /16
1 0 1 Rl /32
1 1 0 RGP /64
1 1 1 RGN/ 128
Ll A 000
| |
| N |
g
| |
B == o LA
ARG B —> — oo EX VIV EYNTE)
| |
: 32 | 101
| |
| |
L — — — :/_ —_d
CLKS2,CLKS1,CLKS0
B gheE 44

SIRIE RG0S 1T HLRTF AR HHMEE: www.STCMCU.com  STCI2C5A60S2£41 1T 8051 R Bl 3 5 43



FEmSTCH 7 Mi: www.STCMCU.com Mobile: 13922805190(%k7kF) Tel: 0755-82948411 Fax: 0755-82944243

2.2.2 TRER

J$IDL/PCON.OE N1, M #EANIDLE (M) B, R T, {XCPULH #i{F ik
TAE, (BRI, SNEAREART B . EREs. A/DER. BITHSEREBT. MAE
PSRBT EE TERRTHESHE —/IDLE "#(7: IDLE WDT(WDT_CONTR.3).
MIDLE_WDTHL# & B A«17H, HIIfER SE “THRBER” 148, BIE® T/E. 4
IDLE WDTHLBEE <07, &I THE &8 4E “ R WA THE, BE1E TR, A
T RAM. HEER$EEH(SP). R IHHER(PC). BEFFIRE T (PSW) RINES(A)S A A7 4 H IR
JEAG R . 1/O FHRFR 2 RS S 0 0 A — 2 8 4IRES . S IR B30 WL Bl b
WA REIE W4T (BRCPULH B A TAEAR) o AT — AN =R, B ATTHR AT LK 5 3 AL
R, SRR S, CPURkELHAT N N BRI T — %164

A PR AT DR SRR AT A] — > o T 97 AR B 22 51 IDL/PCON. O B A1 5k
MR 2R 55— MBS N i AMERSTRI I A, KA &, 724
AL XPPRL AL SR AR AL A 5 YR T R PR R 24 B B - 10us,  ATREFE AR AL,
FRIERSTHI R, S5 E AL, B HLA R F2 7 I10000HAR 46 1E % A .

2.2.3 RN/ (FPIER

KPD/PCON.1E A1, B KUK #E APower Down (FHL) B, e thmfEpipe. it
NS, ARSI EMEIR, BT Rm B8R, CPU, @&, B M. A/DF# ., #iTH%
b A, AN ks TAF . RAR Ao I v B e SO VR mT = 2R b W, JUAER A F it P 4K
B AR, BN TR, SEAEEEAE, PrAVON . SFRs Rk RE S 77 4%) 4ERFIE 35
TR — ZI IR AL
 TPKCPUMA i s R ) 40 02 B4 - INTO/P3.2, INTI1/P3.3, INT/TO/P3.4, INT/T1/P3.5,
INT/RxD/P3.0

A, MRS AL B REMCU M f AR S e i, A3 7 1o 1 /5 FOMCUME A 2 2 2 ) 000 0H Ak T
RIEH TAR.

B R GETCAN R WrEURE S LM F A SO RIS, T ) PR R R I I e AR

o XF——3—

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

R VO L E Se e B Oh iR /58 BRSO E R, BB S i RE R ACLIE L
P WL N ri AR A, K45 78 H I /O IR AIG, T Pl i F BELR 125 it i Pl 28 C LK
Hlo HHAECTHT BRI /N T0. VIR, AME A IIINTx 27 25— B i iy, ATTT B 2l s 5
Fi HUAA G AR 2 e
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/3R] R A1 BT o T )t P PR P S ) R */

/* */

/* --- STC MCU International Limited */

J¥ - JFZRSTC 1T F 51 E R AL e A1 H b g e 4t A AL 5 */

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

/* --- Fax: 86-755-82944243 */

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

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

PN SR B o A Y AR S b 5 R */

PELERE BT HEIE ] 1R SRR PR R */

/* */

#include <reg51.h>

#include <intrins.h>

sbit Begin LED =P172; //Begin-LED indicator indicates system start-up
unsigned char Is Power Down = 0; //Set this bit before go into Power-down mode
sbit Is Power Down LED INTO =PI177; //Power-Down wake-up LED indicator on INTO
sbit Not_Power Down LED INTO =P176; //Not Power-Down wake-up LED indicator on INTO
sbit Is Power Down LED INT1 =P1”"5; //Power-Down wake-up LED indicator on INT1
sbit Not Power Down LED INT1 =P1"4; //Not Power-Down wake-up LED indicator on INT1
sbit Power Down_Wakeup Pin INTO =P3"2; //Power-Down wake-up pin on INTO

sbit Power Down_Wakeup Pin INT1 =P3"3; //Power-Down wake-up pin on INT1

sbit Normal Work Flashing LED =PI1"3; //Normal work LED indicator

void Normal Work Flashing (void);
void INT System_init (void);

void INTO Routine (void);

void INT1 Routine (void);

void main (void)

{
unsigned char j=0;
unsigned char wakeup counter = 0;
//clear interrupt wakeup counter variable wakeup counter
Begin LED =0; //system start-up LED
INT_System _init ( ); //Interrupt system initialization
while(1)
{

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

{

Normal Work Flashing(); //System normal work

ARRIRII805 1 A HLBETE A F B M. www.STCMCU.com
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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
/lexternal clock stop
_nop_();
_nop_();
_nop_();
_nop_();
H
H
void INT System_init (void)
{
1TO =0; /* External interrupt 0, low electrical level triggered */
// 1TO =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 INTO == 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 O normal work LED */
while (Power Down_Wakeup Pin INTO ==0)
{
/* wait higher */
H
Not Power Down LED INTO=1; /* close external interrupt 0 normal work LED */
H
H
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void INT1 Routine (void) interrupt 2

{

}

void delay (void)

{

if (Is_Power Down)

{

else

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

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

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

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

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

H

s XL A0S v B M it AR R L U 1 )
- 3k sfe s e sk sfe sfe sk sk sk sk sk sk sk sk sieske sk st sieske sk sk sieske sk sk stk sk sk stk sk sk stk sk sk skeoskosk sk skokok sk skokokoskoskokokoskoskoiokskokokok

;Wake Up Idle and Wake Up Power Down

- 3k sfe s e sk sfe s sk sk sfe sk sk sk sk sk sk sk sk sk sieske sk sk skeske sk sk stk sk sk stk sk sk stk sk sk stk sk skokok sk skokokoskoskokokoskoskoikokskokokok
s

;/*¥ --- STC MCU International Limited */
/% s SRSTC 1T ZFUB L bbb 35 I 1 28 ¥
;/* --- Mobile: (86)13922805190 */
3/* --- Fax: 86-755-82944243 */
3/* --- Tel: 86-755-82948412 */
/% -—- Web: www.STCMCU.com */
/U SR AR AR PP o A A BAE S = b B AR */
SRR P BRI T SRR R AR */
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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main:
MOV  R3, #0 ;P1 LED increment mode changed
;start to run program
main_loop:
MOV A, R3
CPL A
MOV  PlI, A
ACALL delay
INC R3
MOV A, R3
SUBB A, #18H
JC main_loop
MOV  Pl, #0FFH ;close all LED, MCU go into power-down mode
CLR 1TO ;low electrical level trigger external interrupt 0
; SETB  ITO ;negative edge trigger external interrupt 0
SETB  EXO0 ;enable external interrupt O
CLR IT1 ;low electrical level trigger external interrupt 1
; SETB IT1 ;negative edge trigger external interrupt 1
SETB  EXI1 ;enable external interrupt 1
SETB EA ;set the global enable

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

;MCU will go into idle mode or power-down mode after the following instructions
MOV  PCON, #00000010B ;Set PD bit, power-down mode (PD = PCON.1)
NOP
NOP
NOP
MOV  PCON, #00000001B ;Set IDL bit, idle mode (IDL = PCON.0)
MOV  PlI, #0DFH ;1101,1111
NOP
NOP
NOP
WAIT1:
SIMP $ ;dynamically stop
END
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2.3 B0

STC12C5A6082 R4 8 i HIAESF A 72 : ANESRSTS IR AL, AR A6 ) 2 A7 G 14
B AL IREMRST2E AL, SKBANB A EN T EE L), BAEEN, B EA/ EHE
(AT IR 388 I 41 (1) 55467 ZE BT 200mS, MY MAX810% A F %, Hosik 278 b 4 f5 3
In—/N200mS ALIER) , F 11 E AL

2.3.1 SMERRSTSIBIE L (FE—E AL ThEERD)

HMHRST 51 BHI A A 5 & AN 1R RST 5| BV N — 5 5 B2 B S ALk, AT SE BB AL 52
fir. P4T/RSTERIH) I EARSTEAE K, ZHHEEAVON, FTAESTC-ISPYmAE#s
WHE . P4 7/RSTARIESTC-ISPYRFERS H# 1 EI/OIT, HEP4.7/RSTHLE O ALK A o
FIRSTH A 4 B o - 4 25 /0 24N e I L0us J&, B HLas it N EAIRAS, JGRSTHE A& I+
RSP S, B LA R AR FE M FE 7 X F10000HAL 46 1R # TAE.

Stepd/ R ERTENG TR IR ARETED

T% Beh SRt EE A " MEPRCHEREE (¢ ShERERiEaiETE
CIEESET pin ( FA{ER4. 7, ANFAPISBRCIRSHIBA0RESETH & {3 RESET >

LR E B INE M E (SR : # YES (" XD

e R 2B A s (12MHz L) T a3 Low): # High  Low

T4 BEIFL 0/FL 1 0 ST#EFERE O FFo/oAnL THER

TR T A PR AREFISEHEFlaskE—#HiEkR ¢ YES &+ O

232 SMEMRERNEN (SRAIEEN, FEE _SMINEEMRST2E 1D

MEE _STIREMNE RSN :
WG — AL Dae i (ATAARHD) , ART1.33VEAL,  @id 2> s BE 73 s S AN T i 524
L CEVEN =R A

P4. 6/RESETZRIMET 1. 33V E (s, Bt ve. 0555 YES ¢ 1o
AL E B BHEmERZE oMMz, j&i%4F P4 B/RESETZ? FA{E RESET?

P4. G E N K - ‘
KL, BENMEE JREE LS i (Z =

LRIB:IRRXEHRIAEE I " YES (¥ WO
Tdle (ZEF MAZERTPIARET MO{SLL 14T (s 2

LH B BEMEIET HaRta it Hidh 256
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KT AL L

BB R T 12MHz B, U 28 B A7 Dhae i (STC12C5A60S2 R #1I/ERST2/EX_LVD/P4. 61-1)
) FH B8 10 B NS AR T AS MU LVD T BEAE ZINER AR o AST U 52 A2, SR 87 Y 4 1 I

T
470uF"

- 04
o TT T Gnd r1f] 20k

Vee

P4.6/RST2

R2{ 10K
i HL/MCU

STC12C5A60S2 F AN AR A ILVDAEP4. 6 13, W4 25— 52 A1 T RE B

L, FREHT805 5 b 1) ELU HEAE 5V, AR 7805 J5 v 1) ELU HELE R B4V, A
FEL BELR AR 24 AV BT (1) He s 43 s AEG 66 H Al 1 DA F s (1. 33VERHL) » BB 55 B AL ThREJAI
RST2Ht iECPUAL TR AIRZS . A2 KB 7805 5 bify [ BL AT H s vy 14V BA_E A, _E B A 1 B FHR 1AIR2
F AV H 43 S 3 v T A I T TR B (1. 33V , B 1 WLER M i S ADIRAS, IR 3 IE % T
PEIRES.

O—T| 7805 lﬁﬁﬂmﬂ: 18 Vee
i

ol 17T

R1| J100KEA L

Gnd

I

P4.6/RST2
r2[]?
LR HL/MCU

WIAZIR FEAE 220V, F& 7805 i uifi At ELIAL FEL A2 11V, 38V B R BE BT 160V, F2 K He7805 71
i ) B 8.5V, B A BHR IATR 2K 8.5V ) L I 43 s B T H AG 0 1 1Al B (1.33V
BIT) o BEE 28 R AT THREIRS T2 ik CPUAL T8 AR A, 2448 B 7805 Hi i (1) EL vt Hi s /=
8.5VUL L, b A i Ha BHR IR 2K 8.5V 1) H [ 43 s 21 v TR Az T T4 LR (1.33 VD) , B
Fr WLt iR bR EALIRES, IRE BIEW TERES
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2.3.3 SMEMEIEINENMEE — SR ThEERT, BIMEIMNERE &M = R

STC12C5A60S2 F 4 H i HLAEP4.6 L34 0 () A0 SRR A I b 8 Bh g, ml =B P, X
FEH P AT LA AR 2 E Wy 2R A AR R SR T A . SR B R AL P RS I A L 2
1. 33V(£5%) , SERFLF LA S Al 1A F e /2 1.3 1V (+3%).

AMEEE R SRR, VAR A LIS TAE. ey, w] LR R R WL A AR A
TINRERARIT Y MR G, AP TERPIRE .

b A S AN A AR S AL (LVDE/PCON.S) 21, EHBHMAEE GEEZMA AT
O, BUGEERG, HE—ZAEBRNE, WAE, ARKP4.6 1T HMNT L & TR TR
BT

U0 S B SRAE P HURE QR AN A I T 48 22 T AE, v CPU M B AR Qe i, SRRk T
REAFfE A WAKE_CLKOH AH R 2| fZLVD_WAKEE 1.

M FH R0 (4 MR AR HAS DU LVD ) BE AR A AR A, S 7R 7 Y 2 B PRI G B s

rrves TR Y
[e, 7805 Vee
L LT 4 L
o T T T T Gnd R1
N P4.6/LVD
R2
THL/MCU 1

STC12C5A60S2 Z 1| AN AR A M LVDTEP4.6 11

WIS HLAE220 VIR, A8 R H 7805 11 bty Y BELU HEL A2 11V, 2448 HL PR 21160V, F& R Be7805 1l i
FIEEAZS.SV, B EHRIAIR24 8.5V I HE 73 s B TR AT T TR F s . EEFCPU AT
LA B 77 &), HEFEAE R R b, 7R IR A2 7 Bk, KLVDRALIEE, FHLVDF{z. 0
FN0, MO ERS, W1, WA ER R, SERIHT RIS EIE 1 T, fRAF
WmseE, P LVDEALIER, FiELVDFAAIE. W0, MHAKNHEERSFKEIER,
NFCPUFRE IEH TAE, W% AL, k824 LVDFAIE0, FiLVDFRIME, ik, 25|k
IR, SAREMERER, CPUE NSRS

F4. B/RESETZRMET L. 33vE L Eig¥e. 0355 TES ¢ W0
BHEhifiZE >12MHz, j&7%3F P4.6/EESETZ FH{E EESETZ

BENMEIET R eS| T Hidh  YES ' KO
LTHREREEEHBAEE R (" YES (¥ HO
Idle (EHDIRGER ARSI S e * YES ( KO
LRBENBENMAIE Harda i Hidh 256 v
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55 AN AR A IMLVD A 26 HORFIR T e T A7 w22
Mnemonic | Add Name B7 B6 BS B4 B3 B2 Bl B0 f,jff;

PCON 87H| Power Control SMOD SMODO | LVDF POF GF1 GFO0 PD IDL |0011,0000

Clk_output
WAKE_CLKO| 8FH [ Powerdown_Wakeup | PCAWAKEUP |RXD_PIN_IE|T1_PIN_IE [TO_PIN_IE [LVD WAKE[BRTCLKO|TI1CLKO|TOCLKO [ 0000,0x00
Control register

IE A8H| Interrupt Enable EA ELVD EADC ES ET1 EX1 ETO | EXO0 ]0000,0000
PPCA PLVD PADC PS PT1 PX1 PTO | PXO0 |0000,0000

Interrupt Priority

IP B8H Low

Interrupt Priority
High

IPH B7H PPCAH | PLVDH |PADCH| PSH PTIH | PXIH | PTOH | PXOH [0000,0000

ARG RS U B [ R A5 ) o7 2 ¢ EA/ELVD,  ELVD/RAR A b iy 724+
A ARG S TR S f AR S g 4% i A7 2. PLVDH/PLVD, 0/0,0/1,1/0,1/1,P4 2% v )t 5 2%
AN S AS U AH B R i SR bR AT &« LVDF, ZEHSMAEE

SR A I AR G 1) — LE 25 A7 45«
PCON : LRz ar A7 3% (A Al ALFH4k)
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
PCON 87H name | SMOD | SMODO | LVDF | POF GF1 GFO0 PD IDL
LVDF : KA I AR AL, 7] A 2 A FAS I A Wrid R bR B AL
TEIE TAEAI 2 N AR, SR 38 TAE R Vee /K TR BRI RSB, &4 3
FEL, SRR A W eV TE 0%, BIVTE P58 A H e Ve o T A W T T4
JERF, ANEBEA RFARERN W, ZAAEE SN ZA R AE0, 1505, W
P A L R Ve e Ak SR TR R AT I T TR B s, A X3k A B i E N L.
FERE NS AL TARIRAS T, G SRAC A I F B R A VR mT 72 AL rp i, PR gk A\ s H AT 2K
Jei s AR A AN TAE CLRRARTh#E . W R Su v ml = AR A A I BT, DU N
PR, AR A R 4R 2 T AR, 78 B0 TAE HR Ve il TR R A il TR Fe e
Jas PEAEAREATI R W, FEEMCU M Fi FER A R

IE : il fevpar A7 s (] f25-41k)
SFR name | Address |  bit B7 B6 B5 | B4 | B3 | B2 | Bl | BO
IE ASH | name | EA | ELVD |EADC| ES | ETI |EXI | ETO | EX0

EA: Wl e e S .

EA=0, BEifit T BT B g R ;

EA=1, JFRCErRWr, (HEAHEHEEE B SR RV HIAL,
ELVD : & AS I W7 78447

ELVD=0, £ 1A AR Wl o 7 5

ELVD =1, Fo ¥R R A A

AERIKII805 1B AL A Rl % : www.STCMCU.com  STCI2C5A60S2& %1 1T 8051 ¥y Al S g 53



FEmSTCH 7 Mii: www.STCMCU.com Mobile: 13922805190(%k7kF) Tel: 0755-82948411 Fax: 0755-82944243

IPH : P AR S 0 2l 2 A7 o e (AN ] 62 F-hik)

SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
IPH B7H name |PPCAH | PLVDH |PADCH| PSH | PTIH |PX1H| PTOH | PXO0H
1P : IR fIE S 45 i) B A7 Ak (AT A7 F-hb)
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
1IE B8H name PPCA PLVD | PADC PS PT1 PX1 PTO PXO0

PLVDH, PLVD: & sl o it 2 g4 il 7
PLVDH=0 HPLVD=0}, &AM - W A s A 2 2 i (D56 210)
4 PLVDH=0 HPLVD=1H}, A&EAN oF Wi AR S b b (L se 2 1)
*4PLVDH=1 HPADC=0}, iAW Wi A il Se g b b (16 26 44.2)
MPLVDH=1 HPLVD=1}, &AM W A fx i 0 26 2 i (D26 243)

S ANFR I A 77 UIERPA. 6 LM A QLB 5

;/* -——- STC MCU International Limited */
J/* - JHZRSTC 1T F A5 7 HLPA. 6 1A R Al D g */

;/* --- Mobile: (86)13922805190 */
;/* --- Fax: 86-755-82944243 */

;/* - Tel: 86-755-82948412 */
/% -—- Web: www.STCMCU.com */
AN SR AR e rp S Y BAE S = rh 5] AR */
SVEERE T TP O E R 12 R TR SRR */
¥ */

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

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

;IPH: PPCAH,PLVDH,PADCH,PSH,PT1H,PX1H,PTOH,PX0H
;PCON: SMOD, SMODO,LVDF, POF,GF1, GF0, PD, IDL

ORG  0000H
AJMP MAIN
ORG  0100H

MAIN:
MOV SP, #OEOH HERR TR £ MIOEOH T
MOV  Pl, #OFOH SRR IR TAE
LCALL Delay S
MOV  Pl, #OFH SRR IR TAE
LCALL Delay SHER
MOV  Pl, #OFFH
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MAINI:
MOV A, PCON
JBC  ACC.5, POWER ON I
CLR P3.7 //ERROR_LED
SETB P35
SETB  P3.4
SETB P33
ERROR:
SIMP  ERROR
POWER _ON _I:
SETB  P3.7
CLR P35 //POWER_ON_LED
SETB  P3.4
SETB P33
LCALL Delay SHERT
Continue_Read:
MOV A, #11011111B
ANL PCON, A
NOP
MOV A, PCON
JBC ACC.5, Low_Voltage
High Voltage:
SETB  P3.7
SETB P35
CLR P34 //High_Voltage LED
SETB P33
SIMP  Continue Read
Low_Voltage:
SETB  P3.7
SETB P35
SETB  P3.4
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

SRR RII8051 B A WL A 7]
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2.3.4 REEN

RPN HREFEEIT SRS, AR SERERTER, TELMBAILRGREN R)E3)
2D 5 AEGII8051 5 HLEE T AEAF B AR SCRF LI RE, P R AR, SEE AT R
R . BASTCHTHE H: ()38 5 AU 805 AR & ) BL R 1 N T TAP_CONTRFFIR D) e 5 A7 4%, SLIL T Utk
DiRe. AP R 7 R ) TAP_CONTRAFIA V) R 75 47 2 1 H A B ALSWBS/SWRSTHL AT LA & 4t
BhLT

IAP_CONTR: ISP/IAP &35 {7 8%
SFR Name SFR Address | bit B7 B6 B5 B4 B3 B2 Bl BO
IAP_CONTR C7H name | IAPEN | SWBS [SWRST|CMD_FAIL - WT2 WT1 WTO

IAPEN: ISP/IAPIIRE fC 447 o
0: 2% 1-IAPE/ S /#2FkData Flash/EEPROM;
1: RoVFiE/ 5 /#EFRData Flash/EEPROM.
SWBS: Hfhk M P B R X G 30(0), 382 MISPREF X B 5(1). B 5SWRSTHZAL &
AT LASEIL
SWRST: 0: AEE(E; 1: P“AERMGREEAL, BIHINEE.
CMD FAIL: 15i% T ISP/IAPA 4, JERTAP TRIGIESAh/AShfl & S, 1, F5 ik i %

s WP SRR 7 [X (AP X)) 3t B2 A7 3 U045 B R AR X (APDX) FREAHATRE T —
MOV TAP_CONTR, #00100000B ;SWBS = 0(i&#APIX), SWRST = 1 (& A7)

; MRS ISPIR 15 A% 2 DX AL IR D) 2 P BRI FR 7 X (APIX) THER AT RE P
MOV TAP_CONTR, #00100000B ;SWBS = 0 (i&#EAPIX), SWRST = 1(3KE A7) —
s I P RR 7 IX (AP X)) B B AL I U140 31 R G ISP 45 FE P X FF LR HAT R 7 -
MOV TIAP_CONTR, #01100000B ;SWBS = 1 (#%&#EISPIX), SWRST = 1(#E 1)

s MRS ISP I #5187 X A SR AL I DI B R R ISP 588 5 X a6 AT RE

MOV TAP_CONTR, #01100000B ;SWBS = 1(G&#FISPIX), SWRST = 1(FKENL) —
KGNS RGTEAL, FANRFRIIRE T A3 # = S A BIVIMGE, VO awIihik

235 FEEMN/IEBEN

4 H R LR VOO T HL A2 7 FLER R I T TR FEL PRI, T 1B SR LR B & S iy . 24 VCC
B IE B R, GER32768 AN IS, bR/ AR, B R, F
5/ Th R A 5= AT
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2.3.6 MAX810% FH & (i B8 B

STC12C5A60S2 & 51 B F- WL N EB % T MAX810%E F & A7 B % . 2 MAXS10%E i & 47 HEL X 7E
STC-ISPZmAE % i o ik, W LAJE B F B A 5K = A2 29200mS 4R, B AL A BE M Al b o

2.3.7 B TAWDT)E{L
TR/, RERT/ MSMREFESTEEN RS, A THIE “REEFFEHL
T, ZHTH, MCU/CPURRFFIE &, SERGKM A FH TIE” | @% 25l 3E 10,
MCU/CPU ANTERIE [ 18] P 4% R U7 W) & T 14, 5l AMCU/CPUAL T 550 IRAS, B T 1t &
HRIEMCU/CPUR A, A8 5 40 835 MK Gt A AT P AR Y . STC12C5A60S2 2 51 5 ALN
G TSR T EE, TR R ML RG] S TR S Ny (/R . vk Thag, FRATIE
o SRR T RE AF £ 45 WDT_CONTR:
WDT_CONTR: 7 [ 14)(Watch-Dog-Timer){ i 27 17 4%
SFR name |Address| bit B7 B6 B5 B4 B3 B2 | Bl B0
WDT CONTR| OC1H | name |WDT FLAG| - | EN WDT [CLR WDT|IDLE WDT| PS2 | PS1 | PSO

SymbolfF 5 Function I fi§

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

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

CLR WDT: WDT clear bit. If set, WDT will recount. Hardware will automatically clear this bit.
BTG 0hL, 2y 17, & TIOR8 v 8. PRI F3hig<0 " AL,

IDLE WDT:  When set, WDT is enabled in IDLE mode. When clear, WDT is disabled in IDLE
A 1H“IDLE “#U07, HuCE NI, BIIHERSE “ SRR 1HE
GO, B E R SR R AT

PS2,PS1,PSO:  Pre-scale value of Watchdog timer is shown as the bellowed table:
A1 ER SR T e, W R R

PS2 | PSI | PSO P%gz\c%e WDT overflow Time @20MHz

0] 0] o 2 393 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 & [ )3 H B 8] 115
AV S TE] = (12 x Pre-scale x 32768) / Oscillator frequency
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WP 12MHz:
F 13 U 1] = (12 % Pre-scale x 32768) / 12000000 = Pre-scalex 393216 / 12000000

ps2 | PS1 | PSO P%%%C%e WDT overflow Time @12MHz
0] 0| 0 2 65.5 mS
0 | 0 | 1 4 131.0 mS
0] 1| 0 8 262.1 mS
0 | 1 | 1 16 5242 mS
I | 0| o 32 1.0485 S
1 | o0 | 1 64 2.0971 S
L | 1] o 128 41943 S
1| 1 | 1 256 8.3886 S

WA 11.0592MHz:
10 H A= (12 x Pre-scale x 32768) / 11059200 = Pre-scale x 393216/ 11059200

WDT overflow Time
PS2 | PS1 | PSO | Pre-scale @11.0592MHz
0 0 0 2 71.1 mS
0 0 1 4 142.2 mS
0 1 0 8 284.4 mS
0 1 1 16 568.8 mS
1 0 0 32 1.1377 S
1 0 1 64 2.27558S
1 1 0 128 455118
1 1 1 256 9.1022° S
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AR RERF, ARBN TR ETUEENR
/*

*/
/* --—- STC MCU International Limited */
% - HURSTC 1T R8N HL 6 T 10 K 308 M o B 28/
/* --- Mobile: (86)13922805190 */
/* —-- Fax: 86-755-82944243 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
L LI ISV G e 0 S — *
/% VEERE T R e AR B 1 AR I TR AR - */
J */

s ANV NP AESTC-ISP Ver 4.86.PCBH) T i 2 L H Rl il #H%H LAFRSAEPT O R B
AT R o I ] = (12 * Pre_scale *32768)/Oscillator frequency

WDT CONTR EQU  0OCIH V& Tk
WDT_TIME_LED EQU P15 JH P15 I T I T FE 7R AT,
AR I B TR AT ER 2R 78 KT o 0 e T JEE ik oK v e i) K o
WDT_FLAG_LED EQU  PL7
DHPL T4 T D EALHE R AT, WSRO T AL
Last WDT_Time_LED_Status EQU 00H A, AR TR S TR AN KT i — YOIR S A
: WDTE A7 8] (B FH 1) Oscillator frequency = 18.432MHz) :
; Pre_scale_Word EQU  00111100B HO, JABIE 1, T =32,  0.68S
Pre_scale Word EQU  00111101B B0, JHBNE T, T idi=64,  1.36S
;Pre_scale Word EQU  00111110B HO, RENE I, T As=128,  2.72S
:Pre_scale Word EQU  00111111B EO, FRENE M), TArE=256, 5. 44S
ORG  0000H
AIMP  MAIN
ORG  0100H
MAIN:
MOV A, WDT CONTR SR S AR T S AL
ANL A, #10000000B
INZ WDT Reset WDT_CONTR. 7 = 1, FHIMIEAL BREZIE TS AT
;WDT_CONTR.7 =0, LHELL, #8350, RAM¥L G NEEHLE
SETB  Last WDT Time LED Status s BB,
s WIGRALE T 3 H B TRL PR 2R KT IR AS AL = 1
CLR  WDT TIME LED c WAL, REE T R R AT
MOV~ WDT CONTR, #Pre_scale Word DAZNE T
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WAITI:

SIMP  WAIT1

AEAPATAER) (A1) S5 T 103 2 AL

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

WDT_Reset:
CLR WDT_FLAG_LED

JB Last WDT Time LED Status,

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

Power Off WDT TIME LED

s NUREKFIRLAT , R0SEARREAT

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

A LUCEARRBE K, B ERE KA
CLR WDT TIME LED
CPL Last WDT Time LED_ Status
WAIT2:

SIMP  WAIT2
Power Off WDT TIME_LED:
SETB  WDT _TIME_LED

CPL  Last WDT Time LED Status
WAITS3:
SIMP
END

WAIT3

BRI AR A5 A A S AT
ST AU U TR AT 9 VORAS BUR

AEAPATAE R (L) S8 T 103 2 AL

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

EAPATAIER) (A1), S35 T 10 = AL

A BRI RIN8051 5 A WL A ]

B M www.STCMCU.com
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2.3.8 ABRIHENMMBRBEIEN

AR

e

WHE T IR AL

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

JH I $5 I RESETHAN

SRS W RER X 0000HAL TR EL 1A

A (R AT ITH PR
~ . iH L S IAP CONTR %Y . ~
f}zﬂ“ H 74 o - /2% /\é 5 I\ = 4
Jash &AL 235 \ 20175 B ﬁf 28 N P RE T X 0000H Ab TT 45 B 5404 T
N AP
2L
I XTIAP CONTRE | & RG M RGLISPI 152 7 X IR 4T 2
FERIENCOH AR |7, KA B SR ISP R A, &
=X A SO R X AT SRR
IR ., 2{F R G R GRISP I R X T B $h AT FE
ARENEN | REUEHE =
G zgg;gﬁiaa o KRB A ISP F A TR, 2

LB R XAT R

SRR RII8051 B A WL A 7]

B Mi: www.STCMCU.com
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FIE RNFEHESBFIEFRIIGEST F85(SFRs)

STC12C5A6082 R 51 5 j HLIIFE 7 A7-fith 25 FN B4 A7 fidh s A2 25 E ST gk (1. STC12C5A60S2
%W%ﬁﬂ%%ﬁﬁ&ﬁ%%%%ﬁim@ﬁ%%,K%%H%%ﬁ?ﬁ%%,H%&ﬁ%
BT RS Re (S 5 —EA FIFE B A28 5 {55 —PSEN., STC12C5A60S2 Z %1 B F WL N #4 1280
T A as, SLAEYHRZ 4 AR PN Bk 23 1] Y ERAM (2567 711) R &

RAM (1024F75) « H4L, STCI12C5A6082 F 1) 8 Fy MLk v PA T ) 72 Fr A F ) 64K B4 5B E 41
171 2% o
3.1 FEEFTFiEzE

FEF A7t TAE R P RE T . B RS 55 B . STC12C5A60S2 R 41 5 5 ML P B4 ik
T 8K~62KF 5 (I FlashfEF 21 2% . STC12C5A60S2 Z 41 & Fh AU -5 8 1 ML FE FF Flash 72 25 1)
Mok N R AR

3FFFH Type Program Memory

STC12C/LE5A08S2/AD | 0000H~1FFFH (8K)

16K STC12C/LE5A16S2/AD | 0000H~3FFFH (16K)

Program Flash STCI12C/LE5A20S2/AD | 0000H~4FFFH (20K)

Memory STC12C/LE5A3282/AD | 0000H~7FFFH (32K)

(8~62K) STC12C/LE5A40S2/AD | 0000H~9FFFH (40K)
STC12C/LE5A48S2/AD | 0000H~0BFFFH (48K)
0000H STC12C/LE5A5282/AD | 0000H~0CFFFH (52K)
] STC12C/LE5A56S2/AD | 0000H~0DFFFH (56K)
STC12CSA16S2 5 HLEE 7 A7 filf 2 STCI12C/LESA60S2/AD | 0000H-OEFFFH (60K)
IAP12C/LE5A62S2/AD | 0000H~0F7FFH (62K)

BRHLENE, FEFE L (PC) I 25 H0000H, MO000H TG A HATAE R . 3 4k T ke
2% 72 7 BN E il CORR A I ) &) 47 T FE T A 2 s . (ERRF At e, A s
—AEE N L, R A IS BN S, B LS Sk 2R LI N 1 Rk
FHATIRE . AMER P WO b Ik IR 25 A2 FE (N I HB AL /2 0003H, 5 I % /4 B2 0 It IR 55 A2+
FIN T E 2 000BH, A1 H W 1) A B IR 5572 7 N I HBIE 20013 H, B 88 / v E s 1 H
R4S A2 BN I IE 2001 BHEE . 58 22 (1) 7 W7 AR 25 R 73 BN 1t (o i v ) DAL B e ) o b 2
o FHT AR AR A N 1 MRk ) (R B DX TR (8N 1) IR, — I L T TC IR R AT 5 2 1) v T AR 4%
TR, DRI, —RCAE Hh e B bk X 38 A7 7 — S e AR R RS FE 4, 48 1) B AT S T I 55 72
J 1 2 8] AT

%ﬂ”Flashﬁﬁ%%&ﬂE%&E%ﬁﬁz?ﬁ?Eloﬁikut, e 1AL A SR VA T (S
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3.2 HIREFEER(SRAM)

STC12C5A60S2 51 B AL N EBAE A 1 12807 TIRAM,  AJ T A7 IURE - P AT 1) o ) 45 SR A0
REEHE . N ESEIEAAG A e DB RN 4R A4 A sk 25 8] - Y EBRAM (256 777) FIP 34
JERAM (10247F71) o BEAN, STCI12C5A60S2 & 5 5§ A HLIE v] LT W 7E Fr A & I 64K B AN B
VeRir e

3.2.1 HERAM

PERAMBE 256271, AT N3N K128 FTHRAM(S5184t8051%KA) . =128FH
RAM (Inte | #E80527R [ B 7 =128 T5RAM) JL 453k Th RE A7 A7 5% [X o (128775 M Bl A7 fits % Bk ]
BT AT (A F-hk . B 128 TRAM S Rk T BE 7 A7 A% X S UL AR (R O Mo bk S L, AR A
FH80H~FFH, 2% 8] AR B, (EAFE_E RS, 3 A I @ AN 5 1 -4k 05 Rom LA X
Iy 128 FTTRAM R A% Tk, HRRRkThRE 2R A7 2 X AT B 4% T4k

P ERAMIF S5 # n F BE T, Hohk i £ 00H~FFH.

FF 7FH
wowes | |PRLEER
HIRAM 30H
‘ 2FH
;31(:) Al Sk X
1287575 TR L
N EHSRAM 18H . VTH
TAE4 2
00 10H
TAE4A 1 OFH
P RAM 08H - 07H
oorg L__L1E4L 0
1281 I HBRAM

K128 F T RAMBFR @ FHRAMIX o I8 FHRAMIX X AT 20 8 TAE Z A7 a2l X, wlfrSHhkX, H P
RAMIX FOHEAR X o TAFE 2717 2341 X ik MLOOH~1FHIL32B (F2745) 871, 43 44l (g — 41/ —
M), A TSNS TIEF A4, 95 NR0 ~ R7, HETARMKYES(E., &
A TAE S, LR EEHEEE . RO~RTZH A e, RO RN HEAER
R . FEFIRESTPSWE 2 PRSI MRS & W 4 ui i H I TAE S84 . W R HPSW
FAFREANH . AT SR X F bk M20H ~ 2FHIE 164N 75 89T . 20H~2FH 76 B A [/ 7 38 RAM
BT — R AE R ] DO B AT A — A7 B Y, FR12847, BT GH B [ ik v ]
00H~7FH. £l F Z00H~7FH, PHIRAMAL 128775 1)k th /2 00H~7FH; MAMRE, —
2 L0h e sy = o3t RS o4 7 = S 7N 1) D PR V8 12 =1 19 sl O VAP (TR A e 10 e = A TP
—ANFEARIE, AR AAE TR X . N EBRAMA () 30H~FFH 7T /2 Fi F RAMAT HE #%
X.o —ANSALIHERRSEET (SP), FTHaMMERX . BAHLEN )G, HEARIRESPNOTH, &M T
TAERATZRAOFIRT, Kk, FH P VIR F# N AT SP BYIME, — Mk B 7ESOH LS5 15
JCHNH .
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PSW : BEFREFEHFS (WHT4Hh)
SFR name | Address |  bit B7 B6 B5 B4 B3 B2 Bl BO
PSW DOH name CY AC FO RSI1 RSO oV F1 P

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

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

FO : H/4s&ELI0,

RSI. RSO: TAEZFAFaSAMIEREN. WFER

RS1 RSO SHTE I TAE 2747 A 4L (RO~R7)
0 0 02 (00H~07H)
0 1 14H(08H~0FH)
1 0 24H(10H~17H)
1 1 34[(18H~1FH)
OV : i bR EAL.
Bl : R N7

F1 : JPAREALL

P AEARES . ZARESIG LRI ENERACCHT LN B A M . A ZmEgACCH LA
Houar s, WPEL = EINERACCH KN BN BE (BAH0M I, PAZAY0

HEFFE £T(SP):

HERRARET & — S L H &7 88 . B B HERR T AE N RAMBR R IO B . RAEENG,
SPHILEAALOTH, A3 HEAR 5 b HOSHEE LI 4f, 5 E0SH~IFHH L& T TAE S 7 a4
1~3, EAEFRERF A BRI, ISP B4 80N Bk B K ME N H . STC12C5A60S2
FAN A HURHER S A AR, RO B R NHERR 5, SPIN &I
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3.2.2 AR BRRAM

STC12C5A60S2 5 5 WL W Bk T AR R256 715 [ N ERAMAL, B T 102471 9 @
RAM, HilikyE H /£ 0000H~03FFH. 5[] PY 304 FERAMIY 5 L R 4E 48051 5 Fy LTS 1] 7547 FERAM
HIJ7 A, HREAREMPOT . P21, P3. 6. P3. TRIALE. 7EJC4wiE S, WY FERAMIE T
MOVXF4 i), EPfEH” MOVX —~ @DPTR”E(#"MOVX @Ri"#§4Vil. (ECIESH, wlff
Fxdatafs B/ RMEIR], 0”unsigned char xdata i=0; 7.

R HLA I FERAMAE 75 AT LAV 1] 52 4 Bh 75 47 % AUXR (it A8EH) H FIEXTRAMA 425 il o

STC12C5A60S2/AD/PWMARF B Fy /L8051 8 Ml 4 FERAMAE B Je 25 IEALES HY R IR Tl e 27 A7 4%
Mnemonic | Add Name 7 6 5 4 3 2 1 0 Reset Value

AUXR | 8EH |Auxiliary Register |TOx12| T1x12 |[UAR_MOx6| BRTR |S2SMOD| BRTx12 | EXTRAM | SIBRS | 0000,0000

EXTRAM: Internal/External RAM access PNEB/#PESRAMAZEX
0: IR BIMEXT RAMA] DAAEEL.
STC12C5A60S2/AD/PWMZ 51) 5 F-HL
7E00HF 3FFHA TG (1024F75) , {5 FIMOVX @DPTRHE A7 ], 2 3sh 400H Ky H 11k %% A]
RARVT M AMREAE g (4000 IG) , MOVX @Ri H BEV; M O0HEFFHER IT

1: External data memory access. AMaBEE/FNE o5 AL
A% 117 ) Y BB RERAM,  IEIFMOVX @DPTR/MOVX @Ri f i i [F] 473805224 - HL

O0xFFFF FFFFH
4hiE RAM
63KB
&8 RAM
64KB

0x0400

0x03FF
Auxiliary RAM 1KB
0x0000
0000H

EXTRAM=0 EXTRAM=1
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MHAREIEZE QL) -

Ui 18] P98 & U EXTRAM

TR R D B A A A B (T Gm 7 0

AUXR DATA S8EH; i H AUXR  EQU 8EH EX
MOV AUXR,  #00000000B; EXTRAMAZIEN” 07, Hsz EEEAN AN 07 .
:MOVX A, @DPTR / MOVX @DPTR, AF§ 4 R] v in] P35 FE IEXTRAM

‘RD+% %124 (00H - 3FFH, 3£1024%%)
:RCZ& %14 (00H — FFH, $£2565%)
;MOVX A, @Ri / MOVX A, @Ri F54 ] BE#V51 E FE IUEXTRAM
A IEIE S RD+RS HBEVT R Y B FIEXTRAM (00H — FFH, #£2565717)
CE S N ERYT REIEXTRAM

MOV DPTR, #address
MOV A, #value
MOVX @PTR, A
S N EBYT R FIEXTRAM
MOV DPTR, #address
MOVX A, @PTR
RD+ 41
. WNH #address < 400H, JZEEXTRAMGZ A 07 I, Vi3 EENES, B4 EAESNTT
JHHEXTRAM

o WR #address >= 400H, WAV H)FE AR JE FORAMEL T /043 (7] (400H--FFFFH)

AN I } TL‘ AY N ATINEN ,;\?
2515 0] N EBYT R IIEXTRAM |, DAB: 1 28
MOV AUXR,  #00000010B; EXTRAMIZEHIAIBEE N 17, 251505 M EXTRAM, PAR: 5%
BYHP RZRAER BT R T1/0 8GEH R EREZARM X, R S5HAEY RT
EXTRAMIZ#5 otk FAphoe, Kb frde B 17, 5115 n) by 3554 B I EXTRAMER AT LA 1.
KEzig -
FSEANH W B AUXRZF AT 23 B AT B B2 FHMOVX @DPTR¥E 45 1] Ik PN 34 RE IEXTRAM, & i 1t

RAMZE 6], 47 6] 7 A2, W R G840 1 SRAM, 11 SEBRAd FH 28 18] /N T 1024275, W] B
B ESRAMAS 25, L Un48 22STC62WV256, 1S62C256, UT6264%E

MNHREIZE (C EF) -
/% i 18] N353 B AEXTRAM */
/% STC12C5A60S2/AD/PWMZ 51 B ML (00H — 3FFH, L1024 59 B AUEXTRAM) */
/% FIERRR I RE T A AR A I (C BE ) #/

sfr AUXR = Ox8e [HINRATE B EAUXRELA A IAUXR - %/
AUXR = 0x00; /%0000, 0000 EXTRAMAZIEO, sk B e AL AL 90 */
unsigned char xdata sum, loop_counter, test array[128];

/x* BRI xdata BIAT BT W LE YT R FOEXTRAM*/
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/% B NEY RVEXTRAM - %/
sum = 0;
loop counter = 128;
test array[0] 5;
/% I;k‘b‘HWuKTT@E/JEXTRAM */

sum = test array[0];
/* RD+Z7:

iR #address < 400H, WIFEEXTRAMAZN” 07 B, i )2
EAERTR, 2 EAEAN B LEXTRAM
nSttaddress>=400H, 2235 m Y AN Y B ERAMEL /042 (8]
(400H-FFFFH)
*/

21U Al WY 2 BUEXTRAM, wiprms
AUXR = 0x02; /% 0000, 0010, EXTRAMGZ 1”7 17, 2% 1517 W EXTRAM, DAR: 5/
HLEH T R AMBY R T71/0 BB IR LIRS AR X, A1 5 P8 i
EXTRAMIZ#5 EA o, BHIA&E N 17, 2235 N 3 9 f FEXTRAMER T LL T .
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STC12C5A60S2 & 41 5. 7 (LN HB 9 R RAMIE 7~ A2 7

e
P/
e
P/
s /%
P/
e
P/
e
P/

——— STC International Limited */
—  ZEBHE Bk Wi 2006/1/6 0 V1.0 %/
-—— {#7~ STC12C5A60S2/AD/PWMZFI L MCU PN #9 FERAMIBE R A 7 ————————— %/
—— Mobile: 13922805190 */
-—— Fax: 0755-82944243 */
——  Tel: 0755-82948409 */
——  Web: www. STCMCU. com */
——  ARBEURFEFFIESTC-ISP Ver 3. 0A. PCBRY T #4ufe T A i@t ———— */

— SREER b AR, VAR I T SR R R — %/
RS R IR, VSR T T SR R R AR — %/

#tinclude <regb2.h>
#include <{intrins.h> /* use nop () function */

sfr AUXR = 0x8e;

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

void main()

{

unsigned int array point = 0;

/% JAREZH Test array one[512], Test array twol[512]%/

unsigned char xdata Test array one[512] =

{

0x00, 0x01, 0x02, 0x03, 0x04, 0x05, 0x06, 0x07
0x08, 0x09, 0x0a, 0x0b, 0x0c, 0x0d, 0x0e, 0x0f,
0x10, 0x11, 0x12, 0x13, 0x14, 0x15, 0x16, 0x17,
0x18, 0x19, Ox1la, 0x1b, Oxlc, 0x1d, Oxle, 0x1f,
0x20, 0x21, 0x22, 0x23, 0x24, 0x25, 0x26, 0x27,
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0x28, 0x29,
0x30, 0x31,
0x38, 0x39,
0x40, 0x41,
0x48, 0x49,
0x50, 0x51,
0x58, 0x59,
0x60, 0x61,
0x68, 0x69,
0x70, 0x71,
0x78, 0x79,
0x80, 0x81,
0x88, 0x89,
0x90, 0x91,
0x98, 0x99,
0xa0, Oxal,
Oxa8, 0xa9,
0xb0, 0xbl,
0xb8, 0xbh9,
0xc0, Oxcl,
0xc8, 0xc9,
0xdo, 0xdl1,
0xd8, 0xd9,
0xe0, Oxel,
Oxe8, 0xe9,
0xf0, 0xf1,
0xf8, 0xf9,
0xff, Oxfe,
0xf7, 0xf6,
Oxef, Oxee,
Oxe7, 0xeb,
Oxdf, Oxde,
0xd7, 0xd6,
Oxcf, Oxce,
0xc7, 0xc6,

0x2a,
0x32,
0x3a,
0x42,
Ox4a,
0x52,
0xba,
0x62,
Ox6a,
0x72,
0x7a,
0x82,
0x8a,
0x92,
0x9a,
Oxa2,
Oxaa,
0xb2,
Oxba,
0xc2,
Oxca,
0xd2,
Oxda,
Oxe2,
Oxea,
0xf2,
Oxfa,
0xfd,
0xf5,
Oxed,
Oxeb,
0xdd,
0xdb,
Oxcd,
0Oxch,

0x2b,
0x33,
0x3b,
0x43,
0x4b,
0x53,
0x5b,
0x63,
0x6b,
0x73,
0x7b,
0x83,
0x8b,
0x93,
0x9b,
Oxa3,
Oxab,
0xb3,
0xbb,
0Oxc3,
Oxch,
0xd3,
0xdb,
Oxe3,
Oxeb,
0xf3,
0xfb,
Oxfec,
0xf4,
Oxec,
Oxe4,
Oxdc,
0xd4,
Oxcc,
Oxc4,

0x2c,
0x34,
0x3c,
0x44,
Ox4c,
0x54,
0x5c,
0x64,
0x6¢,
0x74,
0x7c,
0x84,
0x8c,
0x94,
0x9c,
Oxa4,
Oxac,
0xb4,
Oxbc,
Oxc4,
Oxcc,
0xd4,
Oxdc,
Oxe4,
Oxec,
0xf4,
0xfe,
0xfb,
0xf3,
Oxeb,
Oxe3,
0xdb,
0xd3,
0xch,
0xc3,

0x2d,
0x35,
0x3d,
0x45,
0x4d,
0x55,
0x5d,
0x65,
0x6d,
0x75,
0x7d,
0x85,
0x8d,
0x95,
0x9d,
Oxab,
Oxad,
0xbb,
0xbd,
0Oxch,
Oxcd,
0xdb,
0xdd,
Oxeb,
Oxed,
0xf5,
0xfd,
Oxfa,
0xf2,
Oxea,
Oxe2,
Oxda,
0xd2,
Oxca,
0xc2,

0x2e,
0x36,
0x3e,
0x46,
Ox4e,
0x56,
0xbe,
0x66,
Ox6e,
0x76,
0x7e,
0x86,
0x8e,
0x96,
0x9e,
Oxab,
Oxae,
0xb6,
Oxbe,
0xc6b,
Oxce,
0xd6,
Oxde,
Oxeb,
Oxee,
0xfo6,
Oxfe,
0xf9,
0xf1,
0xe9,
Oxel,
0xd9,
0xdl1,
0xc9,
Oxcl,

0x2f,
0x37,
0x3f,
0x47,
0x4f,
0x57,
0xbf,
0x67,
0x6f,
0x77,
0x7f,
0x87,
0x8f,
0x97,
0x9f,
Oxa’7,
Oxaf,
0xb7,
0xbf,
0xc7,
Oxcft,
0xd7,
0xdf,
0xe7,
Oxef,
0xf7,
0xff,
0xf8,
0xf0,
0xe8,
0xe0,
0xd8,
0xdO,
0xc8,
0xc0,
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0xbf, Oxbe,
0xb7, 0xb6,
Oxaf, Oxae,
Oxa’?, 0xab,
0x9f, 0x9e,
0x97, 0x96,
0x8f, 0x8e,
0x87, 0x86,
0x7f, 0x7e,
0x77, 0x76,
0x6f, 0x6e,
0x67, 0x66,
0x5Hf, 0xb5e,
0x57, 0x56,
0x4f, 0x4e,
0x47, 0x46,
0x3f, 0x3e,
0x37, 0x36,
0x2f, 0x2e,
0x27, 0x26,
0x1f, Ox1le,
0x17, 0x16,
0x0f, 0x0e,
0x07, 0x06,

b

0xbd, Oxbc,
0xbb, 0xb4,
Oxad, Oxac,
Oxab, Oxa4,
0x9d, 0x9c,
0x95, 0x94,
0x8d, 0x8c,
0x85, 0x84,
0x7d, 0x7c,
0x75, 0x74,
0x6d, 0x6c,
0x65, 0x64,
0x5d, 0x5c,
0x55, 0x54,
0x4d, Ox4c,
0x45, 0x44,
0x3d, 0x3c,
0x35, 0x34,
0x2d, 0x2c,
0x25, 0x24,
0Ox1d, Oxlc,
0x15, 0x14,
0x0d, 0x0c,
0x05, 0x04,

unsigned char xdata Test array two[512]

{

0x00, 0x01,
0x08, 0x09,
0x10, 0x11,
0x18, 0x19,
0x20, 0x21,

0x02, 0x03,
0x0a, 0x0b,
0x12, 0x13
Oxla, 0x1b,
0x22, 0x23

0xbb,
0xb3,
Oxab,
Oxa3,
0x9b,
0x93,
0x8b,
0x83,
0x7b,
0x73,
0x6b,
0x63,
0x5b,
0x53,
0x4b,
0x43,
0x3b,
0x33,
0x2b,
0x23,
0x1b,
0x13,
0x0b,
0x03,

0x04,
0x0c,
0x14,
Oxlc,
0x24,

Oxba,
0xb2,
Oxaa,
Oxa2,
0x9a,
0x92,
0x8a,
0x82,
0x7a,
0x72,
0Ox6a,
0x62,
0xba,
0x52,
0x4a,
0x42,
0x3a,
0x32,
0x2a,
0x22,
Oxla,
0x12,
0x0a,
0x02,

0x05,
0x0d,
0x15,
0Ox1d,
0x25,

0xb9,
0xbl,
0xa9,
Oxal,
0x99,
0x91,
0x89,
0x81,
0x79,
0x71,
0x69,
0x61,
0x59,
0xb1,
0x49,
0x41,
0x39,
0x31,
0x29,
0x21,
0x19,
0x11,
0x09,
0x01,

0x06,
0x0e,
0x16,
Oxle,
0x26,

0xb8,
0xb0,
Oxa8,
0xa0,
0x98,
0x90,
0x88,
0x80,
0x78,
0x70,
0x68,
0x60,
0x58,
0x50,
0x48,
0x40,
0x38,
0x30,
0x28,
0x20,
0x18,
0x10,
0x08,
0x00

0x07,
0x0f,
0x17,
0x1f,
0x27,
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0x28, 0x29,
0x30, 0x31,
0x38, 0x39,
0x40, 0x41,
0x48, 0x49,
0x50, 0x51,
0x58, 0x59,
0x60, 0x61,
0x68, 0x69,
0x70, 0x71,
0x78, 0x79,
0x80, 0x81,
0x88, 0x89,
0x90, 0x91,
0x98, 0x99,
0xa0, Oxal,
Oxa8, 0xa9,
0xb0, Oxbl,
0xb8, 0xb9,
0xc0, Oxcl,
0xc8, 0xc9,
0xdo0, 0xdl1,
0xd8, 0xd9,
0xe0, Oxel,
Oxe8, 0xe9,
0xf0, 0xf1,
0xf8, 0xf9,
0xff, Oxfe
0xf7, 0xf6,
Oxef, Oxee
Oxe7, 0xeb,
Oxdf, Oxde
0xd7, 0xd6,
Oxcf, Oxce
0xc7, 0xc6,

0x2a, 0x2b,
0x32, 0x33,
0x3a, 0x3b,
0x42, 0x43,
0Ox4a, 0x4b,
0x52, 0x53,
0xba, 0x5b,
0x62, 0x63,
Ox6a, 0x6b,
0x72, 0x73,
0x7a, 0x7hb,
0x82, 0x83,
0x8a, 0x8b,
0x92, 0x93,
0x9a, 0x9b,
Oxa2, Oxad,
Oxaa, Oxab,
0xb2, 0xb3,
Oxba, 0xbb,
0Oxc2, 0Oxc3,
Oxca, 0xch,
0xd2, 0xd3,
Oxda, Oxdb,
Oxe2, Oxe3,
Oxea, Oxeb,
0xf2, 0xf3,
Oxfa, 0xfh,
0xfd, Oxfec,
0xf5, 0xf4,
Oxed, Oxec,
Oxeb, Oxe4,
Oxdd, Oxdc,
0xd>5, 0xd4,
Oxcd, Oxcc,
0Oxch, Oxc4,

0x2c,
0x34,
0x3c,
0x44,
Ox4c,
0x54,
0x5c,
0x64,
0x6¢,
0x74,
0x7c,
0x84,
0x8c,
0x94,
0x9c,
Oxa4,
Oxac,
0xb4,
Oxbec,
Oxc4,
Oxcc,
0xd4,
Oxdc,
Oxe4,
Oxec,
0xf4,
0xfe,
0xfb,
0xf3,
Oxeb,
Oxe3,
Oxdb,
0xd3,
Oxcb,
0xc3,

0x2d,
0x35,
0x3d,
0x45,
0x4d,
0x55,
0xbd,
0x65,
0x6d,
0x75,
0x7d,
0x85,
0x8d,
0x95,
0x9d,
Oxab,
Oxad,
0xbb,
Oxbd,
0Oxch,
Oxcd,
0xdb,
Oxdd,
Oxeb,
Oxed,
0xf5,
0xfd,
Oxfa,
0xf2,
Oxea,
Oxe2,
Oxda,
0xd2,
Oxca,
0Oxc2,

0x2e,
0x36,
0x3e,
0x46,
Ox4e,
0x56,
0xbe,
0x66,
Ox6e,
0x76,
0x7e,
0x86,
0x8e,
0x96,
0x9e,
Oxab,
Oxae,
0xb6,
Oxbe,
0xc6b,
Oxce,
0xd6,
Oxde,
0Oxeb,
Oxee,
0xfo6,
Oxfe,
0xf9,
0xf1,
0xe9,
Oxel,
0xd9,
0xdl,
0xc9,
Oxcl,

0x2f,
0x37,
0x3f,
0x47,
0x4f,
0x57,
0xbf,
0x67,
0x6f,
0x77,
0x7f,
0x87,
0x8f,
0x97,
0x9f1,
Oxa’,
Oxaf,
0xb7,
0xbf,
0xc7,
Oxcft,
0xd7,
0xdf,
Oxe7,
Oxef,
0xf7,
0xff,
0xf8,
0xf0,
0xe8,
0xe0,
0xd8,
0xdO,
0xc8,
0xc0,
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0xbf, Oxbe, 0xbd, Oxbc, 0xbb, Oxba, 0xh9, 0xb8,
0xb7, 0xb6, 0xbb, 0xb4, 0xb3, 0xb2, 0xbl, 0xb0,
Oxaf, Oxae, Oxad, Oxac, Oxab, Oxaa, 0xa9, Oxa8,
Oxa’?, 0xab, Oxab, Oxa4, Oxa3, Oxa2, Oxal, 0xa0,
0x9f, 0x9e, 0x9d, 0x9c, 0x9b, 0x9a, 0x99, 0x98,
0x97, 0x96, 0x95, 0x94, 0x93, 0x92, 0x91, 0x90,
0x8f, 0x8e, 0x8d, 0x8c, 0x8b, 0x8a, 0x89, 0x88,
0x87, 0x86, 0x85, 0x84, 0x83, 0x82, 0x81, 0x80,
0x7f, 0x7e, 0x7d, 0x7c, 0x7b, 0x7a, 0x79, 0x78,
0x77, 0x76, 0x75, 0x74, 0x73, 0x72, 0x71, 0x70,
0x6f, 0x6e, 0x6d, 0x6c, 0x6b, Ox6a, 0x69, 0x68,
0x67, 0x66, 0x65, 0x64, 0x63, 0x62, 0x61, 0x60,
0x5Hf, 0xbe, 0x5d, 0x5c, 0x5b, 0xba, 0x5H9, 0x58,
0x57, 0x56, 0x55, 0xb4, 0xb3, 0x52, 0x51, 0x50,
0x4f, Ox4e, 0x4d, Ox4c, 0x4b, Ox4a, 0x49, 0x48,
0x47, 0x46, 0x45, 0x44, 0x43, 0x42, 0x41, 0x40,
0x3f, 0x3e, 0x3d, 0x3c, 0x3b, 0x3a, 0x39, 0x38,
0x37, 0x36, 0x35, 0x34, 0x33, 0x32, 0x31, 0x30,
0x2f, 0x2e, 0x2d, 0x2c, 0x2b, 0x2a, 0x29, 0x28,
0x27, 0x26, 0x25, 0x24, 0x23, 0x22, 0x21, 0x20,
0x1f, Oxle, 0x1d, Oxlc, 0x1b, Ox1la, 0x19, 0x18,
0x17, 0x16, 0x15, 0x14, 0x13, 0x12, 0x11, 0x10,
0x0f, 0x0e, 0x0d, 0x0c, 0x0b, 0x0a, 0x09, 0x08,
0x07, 0x06, 0x05, 0x04, 0x03, 0x02, 0x01, 0x00

I

ERROR LED = 1;

OK LED = 1;

for (array point=0; array point<512; array point++)
{
if(Test_array onelarray point]!=Test array two [array point]) {
ERROR _LED = 0;
OK LED = 1;
break:
}
else(
OK LED = 0;
ERROR_LED = 1;
1
}
while (1) ;
}
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3.2.3 HNERY R AY64KBEIE 17 1i%28 (K SNRAM)

STC12C5A60S2 R A5 LAY JE6AKBANH A A7 i #s FN/O N HIRE JT . Vi 1Rl MR ELHE A7
B34 E], WREKRD/E B A . STCI2C5A60S2 251 B 5 ML T — /N2 4P 6 AKB R 24
25 P IR R T B 29 A7 28 —BUS_ SPEED, 1% A 2mks T,

Mnemonic | Add Name B7 | B6 B5 B4 | B3 B2 B1 B0 | Reset Value
BUS SPEED |A1H|Bus-Speed Control| - - [ALESIT|ALESO| - |RWS2| RWSI [ RWSO | xx10,x011

ALES1|ALESO
0 0 |POXis 1k 7 7 A 5] Al PR I (] BUALEAS 5 [ B 1

0 1 [PO3 Ik 3 N7 I () AN OR455 I (] BIALEAS 5 [ T B & 2 i

1 0 |POXMis 1 7 57 A [E] Al R4 I (8] FALEAS 5 (4 T B 2 3 B (A 2 J BRI B E)

1 1 [PO3 ik 3 N7 I () AN GR35 I (] BIALEAS 5 [ T B 2 4 i

RWS2 | RWS1 | RWS0
0 0 0 |MOVX /%5 ik LA

MOVX  i52/5 Fikih 24~ i

MOVX  132/'5 kil 34 i ol

MOVX /5 kb a il ( EArz Bk E)

MOVX  2/'5 kit e57]~ i g

MOVX  i2/5 Fikid /264~ i o

MOVX /5 JikiH A 74N I e

MOVX  i52/5 Fikid &84~ i

el Bl Bl K= k=) k=)

el Bl E=1 k=2 0 I )
el E=1 I el e Rawll e

IMOVXHR A7 M P38 EAE R, 5 EAEAMEI R WY 10247 1FEXTRAMEY , DA B 354
2, UL EBEE RARATEVIR B IER F AN RS- A 2.

- T L/ | R
B s ThRE 1A ;;& L | T

MOVX A,@Ri TR ARSI AT FERAM, (SRIHBHE) EN BmEE | 1 4 61
MOVX A,@DPTR |45 FAEAMERI R P99 JERAM, (1667 k) 36 N Bnsds| 1 3 8f%
MOVX @Ri,A FUMASZE_EAEANMEE A Y FERAM (84 AE) 1 3 81
MOVX @DPTR ,A |RN#$%& 8 FAESMTI A9 FERAM (1667 Hotik) 1 3 81
MOVX A,@Ri YIEE AR ANER I AN RERAM, (8fz b)) e N B | 1 74+ °? sNotel
MOVX A,@DPTR |PHE FAEANAIFr 7h T FERAM, (1647dhhl) % N BUngs| 1 7+ 2 *Notel
MOVX @Ri,A LUNEHEY I FAEAN I AT ERAM, € 8fzdhb) | 1 7+ 9 *Notel
MOVX @DPTR A |2 a3 MEE LAEANERI A A9 JERAM, (1647 3hiik) 1 7+ 2 *Notel

Notel: Vi3 7 FrAbEIP FERAMPT 5B 8. 7+2 x ALE Bus Speed+RW Bus Speed
HAALE Bus Speed H1BUS SPEED#% il 27 17 2% H1 (IALES 1 /ALESO ¥k 5
HAHRW Bus SpeedHIBUS SPEED#% il 2 47 %8 HH HIRWS2/RWS 1 /RWSO #k 7E
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Timing diagram for MOVX @DPTR, A without stretch

ONONONONONONONONONONONONONG)

MOVX write cycle MOVX write cycle

A
A

Clock
1 1 1
1 }Veak ullup :
P2 h X High-byte address * FF x High-byte address X
: iNeak pullup :
T ) \
PO : 'Xw'byte Addrex Data for writing X FF ]Xw-byte Addrex Data for writing X
1 1 1
1
ALE . | | | '
1 1
/WR H
(P3.6) i
:
1
1

I — I —

Timing diagram for MOVX A, @DPTR without stretch

ONONONONONONONONOCNONONONONO

A

A AN

Clock
1 1 1
] . 1
P2 ! X High-byte address ! X High-byte address X
1 1 1
PO i me»byte Addres>_( Data X Port weaki-pul]ux-ow-byte Addres}—( Data XPon weak-pull
T 1 1
ALE * | —l
1
1
/RD : | |
(P3.7) E |—|
1
L}
1

1
1
1
MOVX read cycle L MOVX read cycle
Bl
1
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Timing diagram for MOVX @DPTR, A with stretch {RWS2,RWS1,RWS0} =3’b111

Twr = 8 clock cycles (Twr is stretched by 7 cycles).

ONIONONONONONO,

Clock

ONONONONONONO

P2

X High-byte address

PO

Xow-byte AddresX

Data for writing

ALE

/WR

(P3.6)

MOVX write cycle

bt 11

A

Twr = (1+7) cycles

\/

@ AT

Timing diagram for MOVX @DPTR, A with stretch {RWS2,RWS1,RWS0} =3°b111 and

{ALES1,ALES0} == 2°bl1

The Trd is stretched by 7, so Twr = 8 clock cycles. TALES is stretched by 3, so TALES = 4 clock

cycles and TALEH = 4 clock cycles.

0]6]0]0]0]6]0]0]0]0]0]6]0J0]0]0]0]0]0J0]0]0]0)

X
=

1
MOVX read cycle

A

v

Clock
[} 1
T
P2 H X High-byte address X
: weak-pullup weak-pullup :
T
PO ! X Low-byte Address Data X FF X
] 1 1
ALE I :
1 1 1
P !
/RD — : — Trd = (1+7) cycles I
(P3.7) 1 ! ALEsctuptime 1 ALEholdtime I: :I
: : (1+3) cycles 1 (1+3) cycles 1
: 1 !
1
1
)
1
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3.3 5K IIBEF 783(SFRs)

REER T RE 7 A7 4% (SFR) A& FH SRS 9 & Dh e i g AT A i . il M MR 3 o) 2 A7 28 AR
DAL, & MFRIIAEIRAMX . STC12C5A60S2 2 41 ¥ A KL N 45k Th it 27 77 2% (SFR) 5
P30 1 128 T RAMSR AL L F AH R (1 b ik R, #0048 FH SOH~FFH, {HAFIR Th e 27 47 2% (SFR) %20 H
HEZEF R4V

STC12C5A60S2 Z 41 5y LI R IR Th e 25 47 2% 24 FR St bk B G R 3R 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 0F7H
0000,0000 xxxx,xx00 | xxxx,xx00
OE8H CL CCAPOL CCAPIL OEFH
0000,0000 | 0000,0000 | 0000,0000
0EOH ACC 0E7H
0000,0000
OD8H| CCON CMOD CCAPMO CCAPM1 ODFH
00xx,xx00 | 0xxx,0000 | x000,0000 | x000,0000
ODOH| PSW 0D7H
0000,0000
0C8H P5 P5M1 P5SMO SPSTAT SPCTL SPDAT 0CFH
xxxx,1111 | xxxx,0000 [ xxxx,0000 00xx,xxxx | 0000,0100 | 0000,0000

O0COH| P4 |WDT_CONR|IAP DATA [IAP_ ADDRH|IAP _ADDRL |IAP CMD | IAP_TRIG |[IAP_ CONTR|0C7H
111,111 | 0x00,0000 | 1111,1111 | 0000,0000 | 0000,0000 | xxxx,xx00 | xxxx,xx%X | 0000,x000

0B8H 1P SADEN P4SW ADC _CONTR|ADC RES|ADC_RESL 0BFH
0000,0000 x000,xxXXX 0000,0000 | 0000,0000 | 0000,0000
0BOH P3 P3M1 P3MO P4M1 P4MO P2 1P2H IPH 0B7H
1111,1111 | 0000,0000 | 0000,0000 | 0000,0000 0000,0000 | xxxx,xx00 | xxxx,xx00 | 0000,0000
0A8H 1E SADDR 1E2 0AFH
0000,0000 XXxX,Xx00
0AOH P2 BUS SPEED| AUXRI Don't use 0A7H
I111,1111 | xx10,x011 | 0000,0000
098H | SCON SBUF S2CON S2BUF BRT P1ASF 09FH
0000,0000 | xxxx,xxxx | 0000,0000 | XXXX,XXXX 0000,0000 | 0000,0000
090H P1 PIM1 P1MO POM1 POMO P2M1 P2MO CLK DIV |097H
1111,1111 | 0000,0000 | 0000,0000 | 0000,0000 0000,0000 | 0000,0000 | 0000,0000 | xxxx,x000
088H | TCON TMOD TLO TL1 THO THI1 AUXR |WAKE_CLKO|O08FH
0000,0000 | 0000,0000 | 0000,0000 [ 0000,0000 0000,0000 | 0000,0000 | 0000,0000 [ 0000,0000
080H PO SP DPL DPH PCON 087H
1111,1111 | 0000,0111 | 0000,0000 | 0000,0000 0011,0000
0/8 1/9 2/A 3/B 4/C 5/D 6/E 7/F
S—— I
—_—

R AL RE S BE BRI A W] LUFAT A 454, A REOE i 8 BE R AN T LAREAT o #4E
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= e
=) HhiR Mo VSE {7 kit K 755 LB SR
PO Port 0 80H | Po.7 | Po.6 | Po.s | Po4 | P03 | P02 | Po.l | Po.0 | 1111 1111B
SP HERR TR E 81H 0000 0111B
DPTR |DPL|  HdEdEEr (L) |82H 0000 0000B
IDPH| s sét (i) 83H 0000 0000B
PCON R s 1) 2 A7 2 Wstmbwmﬂwm|thm|Gm|PD|mLOMIWWB
TCON | sEnfgesshlZf7es [88H| TF1 | TRi | TFo | TRO | 1E1 | IT1 | 1BO | ITO [ 0000 0000B
TMOD %ﬁﬁigﬁﬁﬁﬁ 89H | GATE| o | M1 | Mo |GATE| o | M1 | Mo |0000 0000B
TLO JE N ER0fR8 i 2 A7 4% |8AH 0000 0000B
TL1 SE I 35 LIRS AL 75 /745 | 8BH 0000 0000B
THO SE IS 308 AL E A7 3 |8CH 0000 0000B
THI1 SE I 35 18 AL 25 /745 |8DH 0000 0000B
AUXR B AT 8EH T0X12|T1x12|UART7M0x6 BRTR|SZSMOD|BRTX]2 EXTRAM|S]BRS 0000 0000B
WAKE_CLKO B Eﬁuﬁlg%%?; g@#ﬁﬁ o SFH pcawakeu|rRxp_PN_E[r1_piN_iefro_piNiE[Lvp_wakE[srrcLkofricLkofrociko] 0000 0000B
P1 Port 1 90H| P17 | P16 | P15 | P14 | P13 | P12 | PLI | PLO | 1111 1111B
PIMI  |PIEARCE %741 91H 0000 0000B
PIMO  |P1I#EAE % f7470| 92H 0000 0000B
POMI1  [POLRLCRCE A7 A7 a5 1| 93H 0000 0000B
POMO PO 45 U fC & 77 77450 94H 0000 0000B
P2MI1 P2 E 75 A7 as 1| 9SH 0000 0000B
P2MO P21 45 sC & 75 47450 96H 0000 0000B
CLK DIV | W#/rsdfrds  |97H | -] - | - | - |ciks2|cLkst| CLKSO | xxxx x000B
SCON B 1195 254725 | 98H | SMO/FE | SM1 | SM2 |REN | TBS | RB8 | TI | RI | 0000,0000
SBUF Rz | 99H XXXX,XXXX
S2CON B 245 24788 |9AH [ S2SMO |S25M1|S2SM2| S2REN | S2TB8| S2RB8| S2T1| S2R1| 0000,0000
S2BUF B H2gEZ Mg |9BH XXXX,XXXX
BRT mm);’z#?;i;ii%%% 9CH 0000,0000
P1ASF P1 Analog Fun'ction 9DH [P17ASF|P16ASF|PI5ASF[P14ASF|P13ASF[P12ASF|P11ASF[P10ASF| 0000 0000B
Configure register
P2 Port 2 AOH| P27 | P26 | P25 | P24 | P23 | P22 | P21 | P20 | 1111 1111B
BUS_SPEED | Bus-Speed Control [A1H| - | - |ALESI|ALESO| - |Rws2|RwSI|RWSO | xx10x011B
AUXRI1 Ly S| A2H| - |Pca_p4|spi_p4|s2_p4| GF2 |ADRI| - | DPS |x000 00x0OB
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frstsht & 455

e Hisk M| o L | EAE
IE ik Ao VFFfre% | ASH| EA |ELVD |[EADC| Es | ETI | EX1 | ETo | EX0 (0000 0000B
SADDR | MALbhEIE S 25788 | A9H 0000 0000B
1E2 iy 7o VR AR R AFH| - | - | - | - | - | | ESPI | ES2 |xxxx xx00B
P3 Port 3 BOH | P3.7 | P3.6 | P3.5 | P3.4 | P3.3 | P3.2 | P3.1 | P3.0 |1111 1111B
P3MI P3RS UBE 8 27 f788 1 | BIH 0000 0000B
P3MO | P3#ESAC B 77 /7470 | B2H 0000 0000B
PAM1 | PACRLEAL B #7738 1 | B3H 0000 0000B
PAMO | PAIREIC & 27 /7450 | B4H 0000 0000B
1P2 ?ﬁ:ﬂiﬂlifﬁﬁﬁt%f&ﬁ?% B5H| - | - | - | - | - | - | PSPI | PS2 [xxxx xx00B
FAF A
IP2H ?ﬁ:ﬁﬂiﬁiﬁtf‘ﬁfﬁ%?% B6H | - | - | - | - | - | - |PSPIH|PS2H xxxx xx00B
FAF A
IPH T Se g T A A7 A | BTH PPCAH|PLVDH|PADCH| PSH |PT1H|PX1H | PTOH | PXO0H (0000 0000B
P iR Sk 2 % /7% | B8H | PPCA | PLVD |PADC| PS | PT1 | PX1 | PTO | PX0 [0000 0000B
SADEN | MHLHLHEHERE 5 /748 | BOH 0000 0000B
P4SW Port-4switch  |BBH| - |LVD_P4.6|ALE P4.5|NA P44| - | - | - | - |x000,xxxxB
ADC _CONTR | A/Dinizh| /74 |BCH ADC}OWERlSPEEDl|SPEEDOlADCiFLA(jlADC;START|CHSZ|CHSI|CHSO 0000 0000B
ADC_RES | A/DfHesh J 27 {74 = |BDH 0000 0000B
ADC_RESL| A/D¥%e#e25 B 27 /7 %5 /1K | BEH 0000 0000B
P4 Port 4 COH | P47 | P4.6 | P45 | P44 | P43 | P42 | P41 | P40 |1111 1111B
WDT CONTR| & [ S35 i) 259 17 7 CIlH WDTiFLAG| - |EN7WDT| CLRﬁWDT|IDLE7WDT| PS2 | PS1 | rso |0x00 0000B
IAP_DATA | ISP/IAP #fE%174s | C2H 1111 1111B
IAP_ADDRH| ISP/IAP &8zt lik % 7745 | C3H 0000 0000B
IAP_ADDRL | ISP/IAP {ik8fv il 27 4745 | C4H 0000 0000B
IAP_CMD| ISP/IAP 4 %5fr4s |CSH - T - 1 - T - 1] | [ Ms1 | Mso |xxxx xx00B
IAP_TRIG| ISP/IAP fir & fih & 75 /74% | COH XXXX XXxxB
IAP_CONTR| TSP/TAP¥iH| 2547 4% | C7H [1APEN]SWBS[SWRST[CMD FAIL] - [WT2 [ WT1 | WT0 |0000 x000B
P5 Port 5 cs| - | - | - | | P53 | P52 | P5.1| P5.0 |xxxx 1111B
PsM1 | P5REAC B 777451 | COH xxxx 0000B
P5MO | P5IREAC & 27 /7750 | CAH xxxx 0000B
SPSTAT SPLIRA % /74 |CDH|SPIF | wcoL | | - | - | -] -] - [00xxxxxxB
SPCTL SPIZHi) 2 17 4% CEH |SSIG| SPEN |DORD| MSTR | CPOL| CAPHA |SPR1| SPR0|0000 0100B
SPDAT SPIE s 75 17 345 CFH 0000 0000B
PSW BrkEsEmre [DoH| oy | ac | Fo | Rst | Rso | ov | F1 | P [00000000B
CCON PCAPEHIZ /7% |DSH| CF | cR | - | - | - | | cCF1| ccFo [00xx xx00B
CMOD PCAKIZF /788 |DOH|CIDL| - | - | - |cPs2|cpsi|cPso| ECF |0xxx 0000B
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s - A7tk & 755 J
55 ik Mkt MSB LSB S
CCAPMO PCA Ng)edgl;l;e? Mode DAH |ECOM0|CAPPO|CAPNO|MATO|TOG0|PWMO|ECCFO x000 0000B
CCAPMI1 PCAN{{";;::; Mode | poyy ECOMI |CAPP1| CAPNI | MAT1 | TOGI |PWMI | ECCF1|{x000 0000B

ACC R EOH 0000 0000B

CL PCA Base Timer Low | E9H 0000 0000B

ccapor | PCAModule-0 Capture |y 0000 0000B
Register Low

ccapi | PCAModule-l Capture | by, 0000 0000B
Register Low

B BEF A7 2 FOH 0000 0000B

PCA_PWMO AIL if;:r\;vli g;;s:o F2H| - | - | - | - | - | - |EPCOH|EPCOL xxxx xx00B

PCA_PWMI Aigf;:ry}g/ig;:fl F3H| - | - | - | - | - | t |EPC1H|EPC1L xxxx xx00B

- b ~ 4T B =

IP2H %*Wm}?%f'”“% B6H| - | y | . | - | - | - | PSPIH |PszH xxxx xx00B

CH PCA Base Timer High | FOH 0000 0000B

ccapoy | PCA Module-0 Capture | ) 0000 0000B
Register High

ccapiy | PEA Module-1 Capture | oy 0000 0000B
Register High

£ ST NI NN /AT I = g (o
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T TR B R A A — T 805 1 B WL P — L A 2
1. BFITHERPO)

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

1

3

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

3. BEF=s

B A7 e fE ey MRy is B i 5 BN ARC &1E . MUL  ABHE A3 2N 23 AR 25 47 28 B
HISAL TR 5 HukH e, FifF i 16AL e R = 1 A AEAT, S A AEBY . DIV ABFE4 HIB
MLLA, BEBFRAEMAEAT, RBUFBAEBT . 2 ASBIE /] LA Ve FH B fE 27 1P 2% .

4. BFEREFPSW)F 7R
SFR name | Address | bit B7 B6 BS5 B4 B3 B2 Bl BO
PSW DOH name CY AC FO RS1 RSO ov F1 P
CY : tr&fr. BATINESEN, AHefrEIBTAI A B, BT RIS B A S A,
CY N1 xRz A0
AC : HEHOIEENAL . HATINEEHES, MBIMA AL, SRPATIEIE HBIA AL, ACH;
R N0, VBB bR EACH) B B2 7 TBCOM N s B A %
FO : HP4REA0.
RS1. RSO: T AEZFAEa2HIEFES7 . RSTI. RSO:  TAEZ RSl fefr. WF&

RSI1 RSO YRS B AR A7 28 41 (RO~R7)
0 0 04H(00H~07H)
0 1 14 (08H~0FH)
1 0 24H(10H~17H)
1 1 340 (18H~1FH)

OV : i bR &G
FO : HFP#FRENL
Bl : {RE{L

P FHEFRENL. ZhEES AR B INSRACCT L AN A M. dn R B ngtAaccH LA
BONEHL WPEL, 24 EN2EACCH AN BN E (50 I, PAZ A0

SIRECRIIB051 L AL AT BT MEL: www.STCMCU.com  STC12C5A60S23%1 1T 8051 5 f Lo SC4RE 80



FERSTCH J7 Mii: www.STCMCU.com Mobile: 13922805190(%k7kF) Tel: 0755-82948411 Fax: 0755-82944243

5. TR ET(SP)

HERRFRET R — AN L A A7 88 . T HR S AR TS AE N SRAMBR TR I B . RGBS,
SPHIHALALOTH, fH A HEAR S SE E HOSHA LI 46, % FE08H~1FHH Loyl 8 T TIEw fr4sd
1~3, BRI S [X, ) 44 SPAE B 4% Jy8OHER B K fRME AN H . STC12C5A60S2
RYVH WL HERR S ) AR, BB EE RN S, SPRIAIE K.

6. BIEIEET(DPTR)

PG a5 (DPTR) & — 1640 % F %7 /7 2%, mDPL ({84L) FIDPH (7= 847) 4H A, ik /2
82H (DPL, & %7%) F183H (DPH, f717) » DPTRAEAES805 141 A — ] DL E B2 b 47 164 8 E 11 =7
1724 0] 23 59 5 DPLIR DPH % 7 5 HEAT B4 . STC12C5A60S2 5 51 ¥ Fr WA P AN 1647 () H 9 3 4t
DPRTOAIDPTRI. X PHANEHf 84 L [F — AN bbb 23 (8], W38 13 B DPS/AUXRT. 0K 3%k $¢ H Al fif
F R fa %t

12C5A60PWM/AD/S2 Z4118051 FLF ML XUEFRFEEN Kk RE &7 7 5%

Mnemonic| Add Name 7 6 5 4 3 2 1 | 0 | Reset Value
AUXRI1 | A2H [Auxiliary Register 1 PCA P4 [SPI P4|S2 P4 [GF2|ADRJ| - |DPS| 0000,0000
DPS DPTR registers select bit. DPTR ZFAF2sikFfi

0: DPTRO is selected DPTRO#% 1% %

1: DPTR1 is selected DPTR1#¥ 1% £&

MR B HLA PN 16-bi tEHE 5%, DPTRO, DPTR1. 4DPSiE A7 O, 6 FEDPTRO,
MDPSIE SRS NI, % £EDPTRI.

AUXRIFFIR TN BE 25 47 5%, L T-A2HE g0, Ho A (A7 AN vl B A 2R 8 4 B U7 ). {H B T-DPSAZ
AL Fbit0, MO AUXRL 25 A7 2% F INCHE 4, DPSALAE 25 S %, FHOZAR fl 1 51 B 1738 A0, BV AT SEELXY
MR FE B (1 PR D) 4.

VAN RS e
B RR IR T BE A A7 A 0 X
AUXR1 DATA  0A2H

MOV AUXRL, #0 - JEIFDPS 350, DPTROE %%
MOV DPTR, #1FFH - BDPTROA 1FFH

MOV A, #55H

MOVX @PTR, A K5 IFFH R G 550
MOV DPTR,  #2FFH - EDPTROA2FFH

MOV A, HOAAH

MOVX @PTR, A K5 2FFHE G B N 0AAH
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INC AUXR1
MOV DPTR,
MOVX A,
INC AUXR1
MOVX A,
INC AUXR1
MOVX A,
INC AUXR1
MOVX A,

#1FFH
@PTR

@PTR

@PTR

@PTR

. MISFDPS A1, DPTR1A %%
: BDPTR1A1FFH

s TEDPTRIKCHE 48 £145 17 1 IFFHER TT I N 4%, RN #RAZE 55H.

;. BEESDPS A0, DPTROA 24

s BEDPTROZUHE 5 41 45 7] FO2FFHER TG A N 25, BN AFAZE H0AAH.

. MIFDPS AL, DPTR1A 4%

; BEDPTRIKCHRTEEH 48 7] (19 IFFHEL T 2%, SN #5AZE Ay55H.

;. BEESDPS A0, DPTROA 24

s BEDPTROZUHE 5 41 45 7] FO2FFHER TG A N 25, BN AFAZE A 0AAH.

A BRI RIN8051 5 A WL A ]
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HF4E STCI12C5A60S2R 58 BN BI0OO%EH
4.1 VOOZMMARN LTIEREA KA E T8

VoOfc &

STC12C5A60S2 & 51 5 HLFT A 1/0 10 ) GErBaP4 I AIPS ) W 804t B ledfh TAESE R 2
—, WTFRR. ARPERG N HEXUE /55 B (BRAESOS L B sidEdf fa i / ot
bdr AU GRBLD BT IR ThEs . &S 11 i 24N 12 ) 25 A7 4 P 0O AE LA 3 k) B AN 51
TAEZEM ., STC12C5A60S2 R4 5 AL B AL JE NHEX A /55 L (E4E805111/011) H
o 2VEL B RS, 0. 8VEL RIS AMKH T BANT /0 3RS AE 13 v IA F20mA,  (HEEANE
F R AR 120mA .

I/ R AR sz
P51 5E <P5.3, P5.2, P5.1, P5.0> (P5O#hhE: C8H)
P5M1([3 : 0] P5MO [3 : 0] /O M
VXA (15 458051 /O D
0 0 FEHL AT IA20mA | F7HLIR N230pA
HTHliE Rz, LFRA250uA~ 150uA
0 1 RHERA . SRR, IA20mA, MR A
1 0 ONEN C B
1 1 FHI%(Open Drain), A Ehi BLBHWIHF,  #4HMN

245 MOV~ P5MI, #xxxx1010B
MOV  P5MO, #xxxx1100B
:P5.3 0TI, P5.2 A s HE S et PS. 1A s B4R N P5.0 9 XA 11/ §8 4

P3O E <P4.7, P4.6, P4.5, P4.4, P4.3, P4.2, P4.1, P4. 0> (PATHsAE: COH)

PAMI1[7 : 0] P4MO [7 : 0] /O HER
YEXL ] (£ 458051 1/O IR
0 0 FEFEIATIE20mA , fi7 LI A230uA
HFHERZE,  SEFRA250uA~ 150uA
0 1 RHER I SR bREIE,  IA20mA, ENPER A D
1 0 NN C D
1 1 FHI%(Open Drain), A Ehi FLBHMTHF, AN

24 MOV P4MI, #10100000B
MOV  P4MO, #11000000B
;P47 T, P4.6 A i HES it P4.5 9 i BEL46T N\ P4.4/P4.3/P4.2/P4.1/P4.0 N HE R[] /55 i
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P3O#E <P3.7, P3.6, P3.5, P3.4, P3.3, P3.2, P3.1, P3.0M>(P3O#shk: BOH)

P3MI[7 : 0] P3MO [7 : 0] /O IR
HEXL] (£ 458051 /0 IR
0 0 FE I AR 20mA |, Fi7 LI A230uA
TG,  SZFrAN250uA~ 150uA
0 1 sRHEREI . SR LREIE,  TIA20mA, EIMER A
1 0 NN C &
1 1 JFI(Open Drain), P LR EHKT T, B4
2445 MOV~ P3M1, #10100000B

MOV P3MO, #11000000B
;P37 1R, P3.6 9 s e 45 4l P35y =i BH 4\, P3.4/P3.3/P3.2/P3.1/P3.0 /g #E XN ] 1 / §5 b4

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

P2M1 [7 : 0]

P2MO [7 : 0]

/0 IRz

0

0

VXL (15458051 1/O )
FEHLIR N IA20mA , BT N230pA
HTHliGE Rz, R N250uA~ 150uA

0

1

SRR R R, A20mA, ZEhn PR i A RED

1

0

PO C rBED

1

1

J1&(Open Drain), P38 _Fdi FEBEIIT,  ZAM

Z&451) -

MOV  P2MI, #10100000B

MOV  P2MO, #11000000B
:P2.7 97 I, P2.6 R kI Y P2.5 4 = BELE N, P2.4/P2.3/P2.2/P2.1/P2.0 N HEXL ] 1 /55 i

P10 E <P1.7, P1.6, P1.5, P1.4, P1.3, P1.2, P1.1, PL.OE>(P1O#shE: 90H)

PIMI [7 : 0]

PIMO [7 : 0]

VO HHE (PLx W A/DRTR, 75 ks FL s B8 o I 5 s PR D

0

0

YEXLH] (£ 468051 1/O IR
FE I ATIE20mA |, Fi7 LI A230uA
TG R %, bR AN250uA~ 150uA

0

1

IR CsR R, IA20mA, ENER A HED

1

0

RN C @D, mEIZVO I HVENA/DE, TR

1

1

JFI(Open Drain), W1HZI/O T FH/ENA/DAEFH, wlkbii

25451 -

MOV  PIMI, #10100000B

MOV  PIMO, #11000000B
;P17 IR, PL.6 w45 4 P 1.5 =i B4 A\, P1.4/P1.3/P1.2/P1.1/P1.0 9 #EXN [A] 1/ §5 b0
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PO# & < P0.7, P0.6, P0.5, P0.4, P0.3, P0.2, PO.1, PO.0Id>(POHitk: 80H)

POMI [1 : 0]

POMO [1 : 0]

/O HER

0

0

YEXL A (£ 458051 1/0 AR
FEHL AT IA20mA | B HLIR N230pA
HTHli&ERZE,  9FrA250uA~ 150uA

0

1

e ) (5B bR, TOA20mA, ENBR A HED

1

0

BONEN C EBED

1

1

JTi(Open Drain), A 4 FREHIOT, — ZEAMN

245 MOV POMI, #10100000B
MOV  POMO, #11000000B
;P0.7 9, PO.6 A a4 3 4 B, PO.5 A = BH 45 A\ P0.4/P0.3/P0.2/P0.1/P0.0 A HEXR 1] 1 /55 _EH7

AR

EAREEANT/01E 59 v B BE 2K 52 20mA F E FEL IR (02 LN BR AL LB, 41K, 560Q%%), 1t
SR L T AR B 20m AR B FEUE (DI PRI R R | (HEEASE I LA R A B
i 120mA. BI AAMCU-VCCIHEN B EL IR AN ER L 120mA, MMCU-Gnd it B FRLFE AN AR 120mA, BRI /T
H LRSS BEE I 120mA.
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PR T/0 FUMI SR I 25 A7 S LBk &7 Tk, BAOTE T P A ify

P5 register (7] {7 5-11)
SFR name| Address bit B7 B6 BS5 B4 B3 B2 Bl BO
P5 C8H name - - - - P5.3 P5.2 P5.1 P5.0

P5M1 register (A7) {37 5-41k)
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
P5M1 C9H name - - - - P5M1.3 | P5SM1.2 | PSMI1.1 | P3M1.0

P5MO register (A1) {37 H4k)
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
P5MO CAH | name - - - - P5M0.3 | P5MO0.2 | P5MO.1 | P5SM0.0

P4 register (7] fi73-41k)
SFR name| Address bit B7 B6 B5 B4 B3 B2 Bl BO
P4 COH name | P4.7 P4.6 P4.5 P4.4 P4.3 P4.2 P4.1 P4.0

P4M1 register (/1] {7 F-4ik)
SFR name | Address | bit B7 B6 B5 B4 B3 B2 Bl BO
P4M1 B3H name | P4AM1.7 | PAM1.6 | PAMI1.5 | P4M1.4 | PAM1.3 | PAM1.2 | PAMI.1 | P4M1.0

P4MO register (4~ nJ {123 4ik)
SFR name | Address | bit B7 B6 B5 B4 B3 B2 Bl BO
P4MO B4H name | P4AMO.7 | P4MO0.6 | P4AMO0.5 | PAMO0.4 | P4AMO0.3 | P4MO0.2 | PAMO.1 | P4MO0.0

P3 register (A7 {3/ F-11)
SFR name| Address bit B7 B6 B5 B4 B3 B2 Bl BO
P3 BOH name | P3.7 P3.6 P3.5 P3.4 P3.3 P3.2 P3.1 P3.0

P3M1 register (A f7-5Hhk)
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~ 1] {37 3H4k)
SFR name | Address | bit B7 B6 B5 B4 B3 B2 Bl BO
P3MO B2H name | P3MO0.7 | P3MO0.6 | P3MO0.5 | P3MO0.4 | P3MO0.3 | P3MO0.2 | P3MO0.1 | P3MO0.0
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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 P2.5 P2.4 P2.3 P2.2 P2.1 P2.0

P2M1 register (A7) {37 -41)
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 (AT {37 H4)
SFR name | Address | bit B7 B6 B5 B4 B3 B2 Bl BO
P2MO 96H name | P2MO0.7 | P2MO0.6 | P2MO0.5 | P2M0.4 | P2MO0.3 | P2MO0.2 | P2MO0.1 | P2MO0.0

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 | P13 P1.2 | PI.1 P1.0

P1M1 register (A7) {37 3H4)
SFR name | Address | bit B7 B6 BS B4 B3 B2 Bl BO

PIM1 91H | name | PIM1.7 | PIM1.6 | PIM1.5 | PIM1.4 | PIM1.3 | PIM1.2 | PIM1.1 | PIM1.0

P1MO register (A7) {37 3-4k)
SFR name | Address | bit B7 B6 B5 B4 B3 B2 Bl BO

PIMO 92H | name | PIMO0.7 | PIMO0.6 | PIMO.5 | PIM0.4 | PIMO0.3 | PIMO0.2 | PIMO.1 | PIMO0.0

PO register (7] fi. 3-11)
SFR name | Address bit B7 | B6 | B5 B4 | B3 B2 Bl BO
PO 80H name | P0.7 | P0.6 | P0.5 | P0.4 | P0.3 | P0.2 | PO.1 P0.0

POMI1 register
SFR name | Address | bit B7 B6 B5 B4 B3 B2 Bl BO
POM1 93H name | POM1.7 | POM1.6 | POM1.5 | POM1.4 |POM1.3 |POM1.2 | POM1.1 |POM1.0

POMO register (/AN r {7 3-1k)
SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO
POMO 94H name |POMO.7 |POMO0.6 | POMO0.5|POMO0.4 | POMO0.3 | POMO.2 | POMO.1 | POMO0.0
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4.2 STC12C5A60S2% %58 H#1P4/PSORYER

XFSTC12C5A60S2/AD/PWMZ 51 B4 Fr HLEIP4/P5 i 18], n B35 18] % #AIP1/P2/P3 0, FfH.
WAl Sk, P4 AHhECOH, PS5O HIHbhEFECSH,

P43 L AEAECOh , PAT A —fr bl Saik, Aok T -

A P4.7 P4.6 P4.5 P4.4 P4.3 P4.2 P4.1 P4.0
o7 Hu ik C7h C6h C5h C4h C3h C2h Clh COh
P51 [P hE7EC8h , PS5 CFp s — Al SHhk,  frdbhbin R

(A - - - - P5.3 P5.2 P5.1 P5.0
o7 Hu ik CBh CAh CYh C8h

HIPASWRF (7 28 56 B (NA/P4. 4, ALE/P4.5, EX LVD/P4.6) =N 45 —Thik
Mnemonic | Add Name 7 6 5 4 3 2 1 0 Reset Value
P4SW BBH | Port - 4 switch LVD _P4.6| ALE P4.5(NA P44 x000,xxxx

NA/P4.4: 0, EA7J5P4SW.4 = O,NA/P4.AJHIZ 55 i, ToATMIThfE

1, Bt % EP4SW.4 = 1, BiNA/P4. 41 & /O (P4.4)
ALE/P4.5: 0, H 47 J5PASW.5=0,ALE/P4. 5[ EALE(S 5, WA 1E FIMOVXFE 235 1] i A1 Ji 2ot i)

AEHE S

1, iEidi&EPASW.5 = 1, BFALE/P4.5[H% & i1/O 1 (P4.5)

EX LVD/P4.6: 0, 5 A7 J5P4SW. 6 = 0, EX_LVD/P4. 62 /M A IR, T 48 FH 25 60 07 Rl B
S W SRS
1, ki EPASY. 6 = DEEX _LVD/P4. 6% B R 1/001 (P4. 6)

TEISPRE R R I % B RST/P4A. THIHE —Thie
RST/P4.74E I SPREE AL I Ve 3% 2% AT AL /P4, 710, ik B P4, 710, 2508 FH A3l sl e o

Stepd/EF4: BEFENETH AN SATER

T Beh R A " MERCIEREE ¢ ShERSRfERATE
IRESET pin ( FA{EP4. 7, ANFAPIERRCHR T ARESETR & {73 RESET >

R EEER M B athT * YES (" HO

IETh R A EES (12MH= L) T-R]% Low): * High (" Low

T4 BEIFL O/FL 1 0 ST#EFEE O FFo/oAa THiER

T T H A PR AR RS EEFlashE—HiElE ¢ YES & 1D
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FHAUXR1 2947 2815 B (PCA/PWM/SPT/UARTZ) & FEPT IR & FEPA [

Mnemonic

Add Name

7

6

5

4

Reset Value

AUXRI1

A2H|Auxiliary Register 1

PCA_P4

SPI_P4

S2 P4

GF2

ADRIJ

DPS

0000,0000

PCA_P4:

SPT P4:

S2 P4:

GF2:
ADR]J:

DPS:

0, B PCATEPLI
1, PCA/PWMMPL 474 2P4 ]
ECTMPL. 24 3P4, 11
PCAO/PWMOMP1. 3414 F|P4. 211
PCAL/PWM1MP1. 417)3: 3P4, 311

0, #ESPILEPLL]

1, SPIMPII)#3IPA ]
SPICLKMPL. 784 2pP4. 311
MISOMPL. 69]#51P4. 211
MOSTMP1. 544 3P4, 111
SSMP1L. 45)#:FIP4. 011

0, HAUART27EPL I

1, UART2MP1 1473 3|P4 11
TxD2\P1. 3U]# E|P4. 311
RxD2MP1. 2V]#:2P4. 217

it AR AL

0, LORZA/DEEHRES RIK) 8L AEADC_RES A A7 4%
K27 I AEADC RESLZF 17 9%
1, 1OREA/DEeH 25 i) e e 2 TAEADC_RES %5 47 2% AR 215,
RS AEADC_RESLEZT A7 2%
0, i HE B dE 484 DPTRO
1, 55— 43R 4E4HDPTR]

SRR RII8051 B A WL A 7]

B Mi: www.STCMCU.com
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4.3 /OO EMMARH TIER R EHHER]

4.3.1 EXNEOMmEEE

VO 7] 11 5 TR0 T R 4 B L RO\ S BT 7 7 B T RS o R PR 24 1 2
WM LI IRE A F AR5, F VAN B SRR . 24 31 R SR, & IR A SR 3,
AR 24 K LA o ST 1A 3 ot A 3 AR [ P 7

E3A LR, A LR S EETy 5 LR, MO%% AR Bl A Gt
SURFFT T b (05 A IR 5 0 VA SO0 ) VA o SR A 31 B Hh A9 1T e o s
BFRFURN, 55 LROCHT “H88 Ei7 TR, A TR A SRR N, SN E
WA ZFAT 4 T EE FRLIAG B 70 5 D 0 oL FE R ) T P R DA T

Ho R, TR WIS BB, U ORBHERUNTIT. B RSN, XA
[ b A RS B FRRE B B s T

B3I BRSO R . 4R OB LKA, XA b P SR B
[ 11 BB AOF B I L5 B, 4 R A SR ILI , T E BT TF L2 AN i LI £ 5] 0 % 63538 44|
R

YL 1 TR

Vce Vee Vcee
24NCPU
o Z2E s
Ui
o . 5 | B
D@hﬁﬁz?&—' >" ¢ d VEE LU B KT 3k
20mA, % H R
-
LIRS (S A
YHER I i HY

STC12C5A60S2 R F v WL A3VERAE, WA~ AESI N E5VHLE, B2 Huim A gl i
MVee, XAEFEEAMAITIZRIEHFE. B, U ZLAE#EX A FASE AR 1) 3VEL AL 5 | it in5v
IR, g S, EANPRVR AR AR, UM R ONRE R, BUH SR R R .

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

HERLIA) AR |, BB 1 A B A R IR IR
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4.3.2 nmiEiRia AL E

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

Vce
iz FL AL A K AT 34 20mA, iy HH s
B
N4 % —[>o— o
S il
Ii TEE LA AE AT 2 20mA, iy HAAIG I
AN K P
TN ¢ °<} AR
S HE S 4

433 XAMmAN () &
SN RSB 40 PR

SONEIN GEBRD) B, AP AL 20mA B3R I BE )
B 4 o< <] 0
\ Gl

BRI (e BE) 15K
BN VA B R A A SN DA S — AT ] it

4.3.4 FiRtaHECE GEIhn ER PR, i)

2R3 N0, TR S TS BRI . SN — N I, XA E
T RTINS P, — @ I AMEEVee ., WRANEA FREIE, FRRMI/0OE A4
HIRAS, B e BN IR R T/ 0 A rIAE AN T /01 o X AR 7 200 R -5 X R) E AR
Ao i 2R E B T BT s .

T ity 11 s A — it 2 e o o i N DA S — AN B ) FL i
Wk Pes g |
{>° ' WE LU T RS2 20mA, i (G
TN 4 °<} T

Tt (A oh A B i b, AT i)
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KT 1/0H B FHE R I
MDEH PR BT/ OO B IRIR LA, J5 R A2
AL T/0 1 HARAR i AMCIRAS I, B2 AR, SERREA R, BfFab P — T RIW] .
PRI 9 ITHI805 18 Jy (LI FE KRR T, AT R AR 8 4 Ja SLEN R AMERIRAS, Buit B T
S BRA L AT AL, A AT RE LA, IERR I 5 I RAE A 1 B R = B 1 B2 A T
VEFR 2 SEmS, FBLEN 7.
AL SEFR B 0K, 0 b H B AEOK 1
A LG A1 IR I ENPNEAR R, BB I BRr R R, HSe R & 2 K HRE, /00 38 % b
B2 K, B8 ¥ 1/0 O3 B ovsm R f .

LR SRIR T, R

KI5 2 X BILED R I AR A BRI e B, UK A L A PR IR FRLRE, 2 /bt
Ina7oRRg DL

RIAT e S AT B B A2 B G PR B, SEBR TAERT B IR U FEBE, S b TAERY AT
e 2N T/0 O 3% AR, - BRI R i, JETE — A, BAT%0E —NCMOS FaLBE 112
AN AN N 1% B PR — R, IR, N — AR T B ORFPRE,
DA B A R A — A PR, 805188 K LI 85 b d: N7 FHOAS Ny LI, 24 2/ B
B ) s A 0 s LR LA, T B R A — M R RRIT/00, B FTREIE A T/0 D HRIR. I
7 AR — 00N TKBR T B R, BREFE SR ACEE b, AN B Wi 1 T/0 0 R B A,
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FERSTCHE 7 M : www.STCMCU.com

4.4 —FpEE = AREYEHI B BR

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

15K(3.3K~15K) =

W 85 _E i, g EREBAR1(3.3K~10K), WIEAm Ly s FHR1(3.3K~10K),
EWR2IMEAE1SK A L, B A st i e

4.5 BRVL S~ AR EIE T RS

1K
1810 | X ———AM—> Vee | 53 E R/ MU T, e R RO bR

MR PR B K F 1K, H/AENT470Q

e /58 bR, I FR AR SN RO TR

X 1 1K
HE1/0 e W\, fin-

4.6 JEEBEHBERSFEIVAVEHIOOEE

STC12C5A60S2 R F|5VE Fy HLIERES. 3VESAFRT, AP IES. SVERF A& A 15V, REAHMN
SVELF HLT/0 0 45 8 —AN330QIK BRI FEPH 23 3VEAEI/O LT, TR T WG 45V R T/0 0 %
BROTIRECE, WriF W Es Edr B b, AHM 3. 3VERET/0 0 4MER M 10K _Fdz R 33, 3VER4EH

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

3.3V
10K
330Q
SVERfRT/00 1 3. 3VERfEI/00

STC12C5A60S2 %1 1T 8051 i fLh i rg
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STCI12LESA60S2 R 513VEL  HLIEHEE VAR R, AR7 IE3VERHFASZA 15V, MRMHPLH
I/02%AN, AI{EiZI/00 LEE— 1 EE RE, BERETS. /MESRERTRAH
TAE RN, /OO AE ER R &R, FrLlRl/0mRELE BT JMERE S BENK
i S3E, T/ AILE0. TV, /NF0. SVET B K HLEET/0 RS RR B .

s rptasm/on DXp——X] shassi g s

STCI12LESA60S2 R 51)3VER Fr HLiERESVas - iT, AR IE3VARE AR A 75V, MRMMEII/0

C2%iH, aTH—/NPN=ARE eSS, HREEmT: sy

10K i
@O |Z — 1
. SVEFTOM
2K

4.7 gfalitl/oO LB E RS K

FE8051 1 L B AT AL I /01 Jy 55 b vy AT 4 e, TR 22 S B R 85K b IR 3
SET/0 I R HTAar i, 75 T P2 (9 AR 48 (0 5538) Wi iRah A, BUSTCI2 R 51 f ML R4 59
b SO SR A A AT AR AR RO R [

IURTFESTCI2 R A B 3 HLT /01 _Ein—AN N RrrFH (1K/2K/3K) , X FF R A7, EARER
HLAET/0M 255 Ehr /Pt , (BT WE LR EEIE R, mAME R hz i N, Teik
B H b s, FrCAZ /00 _E BB AR AR O E T . R ER LT /0 D R Ay T, AR T /0
CU B o sm e s, o aR R R, T/010 BREh IR AT ik 20mA, #H 5E AT LURZ D3RS N e
HL P o

KF470Q

I

M I/00

1K/2K/3K
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4.8 PWMiGHBI/0 O BYIRAS
AT /0 VR PWWHT H B, 2 IR A

PWM Z AT EPIRES | PWMBS RS
- L B R,
SERRAET | g st L OK ~ 1K o O
=@ il
o A B b XY=
e e AT R BT FELLOK ~ 1K
AN/ = RE PWMIE %k
e e
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4.9 VOO EIZIRFILEDIRLE N %K E

N

[ cikout2/pio Vee
|2 B P0.0/ADO 10
e P0.1/AD1 1/0
| P0.2/AD2 /0
1/0
[ 3 P0.3/AD3 /0
T s P0.4/AD4 1/0
1/0
[ rxD/NT/PLG P0.5/AD5 1/0
T ]rxoTp17 P0.6/AD6 wel lel Tl e[| R1-RSBEAY
[ ]rsT/Pa7 P0.7/AD7 O o e SATORK LS
[rxp/p3.0 NA/P4.6
] rxprp3.t ALE/P4.5 H H H
[z]i~NTops.2 NA/P4.4 o R o
[ wTipss P2.7/ADI5
[T cLkoutoTors.4 P2.6/AD14 COML| COM2] COM3| COM4
R1 R2 [] &3 R4
[E]cLkoutiTipss P2.5/ADI13 || an)| an|| a7y
[E]wrpss P2.4/AD12 g o WX
| [l P2.3/ADI11 '
[B]xraL2 P2.2/AD10 T/0 0 Zh AR AN 44 3
[ BT 2% v
[=0]cnd P2.0/AD8
N/
= pEvee 1O BT YR BN MDA, AT LA— IR A
. . o v s N
RST[ 3 3020 AL E RSB, (HANMBRRIhEE, 2
RxD/P3.0 |4 29 _1PL7/ADCT BORT PA— 3 A S e 4 Bl 2B
TxD/P3.1 []5 28 [1P1.6/ADC6
P0.0[]6 8 27[_1P1.5/ADC5
XTAL2 []7 = 26[—Jpo.3
XTALI |8 & 25[_1P1.4/ADC4
INTO/P3.2 ]9 g 24[1P1.3/ADC3 YCC
po.1 10 23[Jro2
INTI/P3.3 11 22 [ P1.2/ADC2/EX_LVD
CLKOUTO/EC/TO/P3.4 {12 21 [JP1.1/ADC1
CLKOUTI/CCPI/T1/P3.5 13 20[—JP1.0/ADCO
2414 19[1P3.7/CCPO
P25 15 18 1r27 | /g LEDL/]
e T D2 COM1| com1| comt
10 LED3
LED4
1/0—/

T/Oi:I—/

1/0—R8

I/Oi:I—/

R8
R9
1/0—E10

1/0

—
S~
(=)
&

®

o |o

[N

—

1/0—RU— &8/
1/0 R12|:| dE/

R5-R12 HE [ FHAE 1K

N—

I/0 A F R a4 3
H A% B0 5 5 25 o % ]

SERECR 8051 8 A WL A ]
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4.10 /OO EIEIRFILCD N A% IR 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 1 Common 3t AT AH B2 [ Segmenti F 72 KT 1/2Veehf, MR NG R ER, BEE/NT
12Veel), # R B RHA BN

/O [ fifaf #% 1] Segment :

/O H B 4247 | Segment, 2 /742 Hl A0 B ) 1 46 HY 2 BB, 587 ) Segment 5t /& Vee BLOV
/O 71 f14a] 2 #1] Common :

/O EA124 100K 1 43 1 L FH 40 if.Common, 241/0 H % H NORT, A B 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%, i APower DownZ.
comz —EOM2 /1 1o —_COMI W% E R, T EICommonsii
COM3 COM3 /o ——COM2 /1 R LI

COM4 ) COM3
coms | LM/ o __coma_A

LCD4X8 1/2 BIAS
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4.11 A/DiIREEF IR N A% ERE

/
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 4
B :%mem BRI T e, H 2 FLAA i PR B AR s 52
_—h = B s T AT
Gnd[_| 14 15[/ Jr26

A LB R LOMZ SR S (AT 70 T, RSB IR SR ZE R E A

VRE 0. 25V I N AL, T LLA RGEE b A1 D H BH 5% 22 il 2

LA TR ARG ) FE B AT I R 0, 0 R R A B A I B in AR E W]
RO E, T LAY SRR T A R SR A HL IR VIR R
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BT TR

51 St/

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

BYASIIES S5
© HESUE
o[RS
o AfAAR L

HARE Tk

A3k

(VASSIR

5.1.1 yZBIEut

SEHPFHE ARSI RIEL, BRI A EEA T HiRS B S I F i E R, KA
Iy

. MOV A, #70H

IX 23 R T R W ST R 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 FROERRIT AN “@” FFekFon. B, BHAERIPAIBHEZ40H, WEEIREAT
it #40H . T BB & s 955H, AW NE4:

MOV A, @R1

FEHHESSHAE L B BN as
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51.4 7RI

F 77 28 FH A R 0 T E B 7728RT-RO. BUINGRA. JEJTZE7708B . MU 75 77 SR firC
G . 30P % 7 28R 7-ROBIIE A IO RO RIF%, ACC, By DPTRIHEAL RICHE & 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 E 518 258 7 WA U,  Has BAE NS
AR NE . FR b AR MR B b, PO BT E A AR R R, 84 A
HIER WL E. BT B b A FPCR e b =, A BLUX A -0k 7 AR A x5
He. IR E SR, TR RINTEE N+127 ~ —128. XFiFh AR EEH T B4

. JC 8OH  ;C=1 Bk¥%

FoRATAINICNO, NIRRT EBERPCHBINBEARNE, AR, HHAACAHL, WELPC
WP 2 e SR RE, N WA 580N G AT 15 2 B 45 AR N Z R4 F B fHuht.

5.1.6 TSt

EARNEFHE 0, SR ERER TR E — NME R R R E AR b A A AR . AL FRER, R
BE SN R, 4 R N el . AR hE A AE A L T B B PO b bk 25 A7 e
DPTR.

e MOVC A, @A+DPTR

TR BN AWM 5 ey, HARSHIEZEFFISDPTRAF B P AR I, Hoah RAE AHRE
ok, BOHZ oo R UE N R INERA.

5.1.7 (LSt

AL T hk 2 Fi e — S P R A7 it 2 RAMATRE 2K T RE 2 A7 28 AT AL VR I F- 0k . 7EEAT AL
BAERS, BT REALALCAE A E Bngs, FRAMERE A Bz fthhl, ARG R IE
T M O Z A BT A A o 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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5.2 {55

WL IRE 25, STC12C5A6082 Z %1 B Mg

RETRBE
BSOS R RIS A, (ELAT IR AR KB
———JHHINC DPTRHE4 (AT B2 K MRS 24 1%

12545, DI DLAT SE R, P iE R RS~ 124

1. ﬁﬁﬁélﬁ*fa Sa
2. AR TS
3. Eiﬁﬁwﬁ*ﬂ%

LRG3 N:

4. PR S A 4 12THI8051 STC12C5A60S2 £ %)
5. /R L EEFERFE L. B4 AT AT el | | $5 2 BAT P AR I 2
FEEe  RIFR L RAR W FRITR.
AL R4
o . AT 120 % 1H% ElEes

Bridts PIREDLY | Eans| e o
MOV A, Rn AATEE NN IEN BRINAR 1 12 1 124
MOV A, direct EL3E B 50 B BAE IE N BRI 2 12 2 6%
MOV A, @Ri EHZERAM R ) 5 16 N BRI 2 1 12 2 6fi
MOV A, #data DALY NEYIE 2 12 2 o6fis
MOV  Rn, A FINAE N IEN G AR 1 12 2 ofif
MOV  Ru, direct B e bk P e R IR N A AR 2 24 4 6fi%
MOV  Rn, #data DA NG 2 12 2 6fi%
MOV  direct, A IR RSP NIE k3 b R 2 12 3 4%
MOV direct, Rn 257 ¥ N L bR e 2 24 3 8%
MOV direct, direct  [ELEHBIL L0 B IE N 5 — AN BLHa L 5T 3 24 4 ofi
MOV direct, @RI [[W3ZRAMA [ Ediis N Btk 5T 2 24 4 6f%
MOV direct, #data |37 BI0% N BELE AL T 3 24 3 81
MOV~ @Ri, A SN A 3% [ HERAM L 7T 1 12 3 iz
MOV @Ri, direct [ 3EHbE B8 ST EH 3% N I FERAM A ST 2 24 4 6f%
MOV  @Ri, #data |37 RPH0% N (A 22RAMER T 2 12 3 A%
MOV  DPTR#datal6 |L64757 BIHI%E N Hhl 75 47 3% 3 24 3 8f%
MOVC A, @A+DPTR (DADPTR A& kil A5 1l -3k 8 0 b (O B 16 N B % 1 24 4 o1
MOVC A, @A+PC  [PAPCHyREd AR - 1k o e i B ics N 2 2 1 24 4 o1
MOVX A, @Ri G245 EAEAMITH YT ERAY, (8firtbdl) AN Ehnes| 1 24 4 ofi
MOVX A, @DPTR  [iB48 EAESMII ) 9 FERAM, (1667 k) X N R A0A%| 1 24 3 81
MOVX @Ri, A RINASIEIT AR FAESMTE T A RERAM (8f7 ki) 1 24 3 81
MOVX @DPTR,A  [BRf0&H&@ 4 AL A9 ERAM (1667 HihE) 1 24 3 8%
PUSH  direct Lk 2P0 T R RN HERR 2 24 4 6%
POP direcct HARZE B IR T 2 24 3 81
XCH A, Rn EREE AT Ikt 1 12 3 4f%
XCH  Adirect IEE23: LRV i IEstE i 2 12 4 3
XCH A, @Ri A BERAM S B 38 38 4 1 12 4 3
XCHD A, @Ri IR EERAMPFIR - 2715 5 B A 22 46t 1 12 4 3

SRR RII8051 B A WL A 7]
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HARBELIRS

- . o BLARE | L L |
e IR s | WBTERE | TR E (B
ADD A, Rn |&Affas N AEEN RIN#E 1 12 2 6f%
ADD A, direct | FLEEHbAE B CH EGE N E R ngs | 2 12 3 A%
ADD A, @Ri |[A[#ERAMH [ EH i 2 2 2% 1 12 3 4f%
ADD A, #data [SZRIINZ]E NS 2 12 2 61%
ADDC A, Rn [Ff788 A HEAINE] 2 n4s 1 12 2 6f%
ADDC A, direct [ zHhhE B IGHI W A HEALNE] 2 nas| 2 12 3 4%
ADDC A, @Ri |[AHRAMAN 25 HEOL N ) 2 n a4 1 12 3 af%
ADDC A, #data |S72RIECHBEA7 N 2] Bon g 2 12 2 61
SUBB A, Rn |RIN&H AT AEHENE 1 12 2 6f%
SUBB A, direct |8 I1#%H 500k B b ST N | 2 12 3 4%
SUBB A, @Ri |80a%H fE A0 Jk B H2RAMH ) P9 25 1 12 3 4%
SUBB A, #data |BNaea Ao or RI%L 2 12 2 6fif
INC A EiiEiipl 1 12 2 6f%
INC Rn AT AN 1 12 3 4tk
INC direct IERES: U RESTw ID ] 2 12 4 3%
INC @Ri B FERAMER TC Jin 1 1 12 4 3%
DEC A it 1 12 2 6%
DEC  Rn A AT ARk L 1 12 3 4%
DEC  direct IERE 73k IRt 2 12 4 3%
DEC  @Ri B FERAMER. TG 1 1 12 4 3%
INC DPTR  |[Hhhl 25 A7 #3DPTRANL 1 24 1 241%
MUL  AB A3 LAB 1 48 4 121%
DIV  AB AR DAB 1 48 5 9.6f%
DA A by iF i el B 1 12 4 3%

SERECR 8051 8 A WL A ]
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WARRIERIR S

e P FAT 120/ HLES A | LB/ RLER R | AR

Bnest PHHEGA | EERE | WEE |

ANL A, Rn ZIna S A A« 5”7 1 12 2 6f%
ANL A, direct Zngs S EE Lo ¢ 57 2 12 3 Af
ANL A, @Ri ZUNgE S R BERAMEITAE « 5”7 1 12 3 Aff
ANL A, #data Znss 5 EHE ¢ 57 2 12 2 61%
ANL  direct, A EAEE TS B g ¢ 5”7 2 12 4 3%
ANL  direct, #data [E#HbbEFICSEIEH « 57 3 24 4 61
ORL A, Rn PN AR ¢ B 1 12 2 ofi
ORL A, direct BUNgs S EEE b oo ¢ B 2 12 3 af
ORL A, #data ZUINES S 1A FERAME T A« Bl 1 12 3 afk
ORL  direct, A ESiE- =Ry IE v I A 2 12 2 6f%
ORL  direct, #data [ELfEHihERICS BInass « o7 2 12 4 3%
ORL A, #data IEEES LR R STRERvAIE @ ¢ I i 3 24 4 61%
XRL A, Rn ZINA S AP ¢ RE 1 12 2 6f%
XRL A, direct FUn#s 5 Hhk oo ¢ Fa” 2 12 3 Ak
XRL A, @Ri ZINAS S R EERAMPELTCAH « SpEk” 1 12 3 4%
XRL A, #data SNER SR ¢ REl” 2 12 2 61
XRL  direct, A Bk TS Bnas AR ¢ ek 2 12 4 3%
XRL  direct, #data |BE#eHubE G SERIEGH < Fok” 3 24 4 61
CLR A ZnesE « 0”7 1 12 1 121
CPL A EYIIE=> 953 1 12 2 6f%
RL A EQIEZ Y4 1 24 1 12f%
RLC A s EALALIEEN A 1 48 1 121
RR A FINAE AR 1 48 1 121i%
RRC A FomR A B A AR AT 1 12 1 121%
SWAP A EQIiE R SRt 1 12 1 12f%

ARRIRII805 1 A HLBETE A F B M. www.STCMCU.com
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Pt R K48 4

e . ST ; & |1 5 | Rk
ACALL addrll A% D WA TR 2 24 6 A%
LCALL addrl6 KT 3 24 6 Afi
RET FARF IR E 1 24 4 6f%
RETI Hh 7R [E] 1 24 4 61
AJMP  addrll dont (i R 2 24 3 8fi
LIMP  addrl6 K 3 24 4 6f%
SIMP  rel AN % 2 24 3 81
IMP @A+DPTR AEDTT-DPTRIF) [ H2 54 8% 1 24 3 81
1Z rel Bk ySEsy -1 2 24 3 8fif
INZ rel RINBEEEE 2 24 3 81
CINE A, direct, rel |RINas 5 EHEEMI A TR, AHENERE| 3 24 5 4.81%
CINE A, #data, rel  [BIn#s 5 RIBGE, AHZENFEE 3 24 4 6f%
CINE  Rn, #data, rel [aif7as 5L EDEELER, AHHENEERS 3 24 4 6f%
CINE  @Ri, #data, rel |[AJ4RAMBEIC S SZEDEL LRSS, AR | 3 24 5 4.8f%
DINZ Rn, rel AT AR, TR 3 24 4 6f%
DINZ  direct, rel B oKL, AERER 3 24 5 4.8f%
NOP TR 1 12 1 1215

MR B ERIERIE 2
o P FAT 120 Bk /HLES (1 b /LB R | RCR
B 7 Dhiee i | AR I B FrmEnr ey 3RS
CLR C e SR A DA 1 12 1 124%
CLR bit FE(NER 7R R DA 2 12 4 3%
SETB C FER B VA DA 1 12 1 1245
SETB  bit ERNEELS: i A 2 12 4 3%
CPL C AR 1 12 1 121%
CPL bit B A SR 2 12 4 3%
ANL  C,bit  [Ffr A B “5” 2 24 3 8
ANL C,/bit  [BEAZALF B e A B S AR 57 2 24 3 8%
ORL  C,bit  [Ffrf A E BN AE “B8” 2 24 3 8
ORL C, /bit  [BEAZALFN B et b AT B SRS AE B | 2 24 3 8%
MOV C,bit  [EFEHIEALE N A AL 2 12 3 4
MOV bit,C  [FEAiA7E N b7 2 24 3 81
JC rel AL R 2 24 3 81
INC rel 7 A O T 5 72 2 24 3 81
JB bit, rel  |EL LA 1 E4 S 3 24 4 6fi
INB bit, el |ELfEHHEA O #4FS 3 24 4 6f%
JBC bit, rel BN RS, %4750 3 24 5 4.81%
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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, STCI5 &% 1THIS051 8 F L by 8 (11805 1 B F WLAE [RIRE M 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 3335

SNk i PAT ERIFE S HEB%k

6/ B T HAT SE AR A 2%k
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5.3 84580512 HHBVIES ENX

ACALL addr 11
Function:  Absolute Call

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

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

ACALL SUBRTN

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

Bytes: 2
Cycles: 2
Encoding: | al0 a9 a8 1 | 0010 | | a7 a6 a5 a4 a3 a2 al a0

Operation: ACALL
(PC)— (PC)+2
(SP)—(SP) + 1
((SP)) « (PC,,)
(SP)—(SP) + 1
((SP))«—(PCis5)
(PCI(L(»)<— page address

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

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

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

Example: The Accumulator holds 0C3H(11000011B) and register 0 holds 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.

AERICKMIR0S 1 AL THA R B ¥ www.STCMCU.com  STCI2C5A60S2%%1 1T 8051 S A ML SCHER 106
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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

| 00 1 0 | Il rrr

ADD

(A)—(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 Jo1o0o0] [ immediatedata |
ADD

(A)«—(A) + #data

ADDC A,<src-byte>

Function:
Description:

Example:

Add with Carry

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

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

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

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

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

ADDC A,RO

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

SRR K805 1 B A WL TE A F]
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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

SERECR 8051 8 A WL A ]
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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 J1lrrr

ANL
(Ay—(A) /\ (Rn)

2
1

[ 0101

ANL
(A)—(A) /N (direct)

[ 0 1 0 1] [ direct address

1
1
[o1 01 Jo1 13

ANL
(Ay—(A) /\ ((Ri))

SRR RII8051 B A WL A 7]
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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)

SERECR 8051 8 A WL A ]
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ANL C, /bit
Bytes:
Cycles:
Encoding: | 1 011 [0000] [ bitaddress
Operation: ADD
(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
; | 1 ; 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
[[1o011 Jor1o1]

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

| immediata data | | rel. address

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
(©)«1
ELSE
©)«0

CINE @Ri,#data,rel

Bytes:
Cycles:
Encoding:

Operation:

3
2

[1o11 Jou1 1]

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

| immediate data | | rel. address
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CLR A
Function: Clear Accumulator
Description: The Aecunmlator is cleared (all bits set on zero). No flags are affected.
Example: The Accumulator contains SCH (01011100B). The instruction,
CLR A
will leave the Accumulator set to 00H (00000000B).
Bytes: 1
Cycles: 1
Encoding: [ 1 110 0100
Operation: CLR
(A)=0
CLR Dbit
Function: Clear bit
Description: The indicated bit is cleared (reset to zero). No other flags are affected. CLR can operate on
the carry flag or any directly addressable bit.
Example: Port 1 has previously been written with SDH (01011101B). The instruction,
CLR P12
will leave the port set to 59H (01011001B).
CLR C
Bytes: 1
Cycles: 1
Encoding: [ 1 1 0 0] 0011
Operation: CLR
(C)«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
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DEC direct

Bytes: 2
Cycles: 1
Encoding: | 0001 | 0101 | | direct address
Operation: DEC
(direct)«—(direct) —1
DEC @Ri
Bytes: 1
Cycles: 1
Encoding: [ 0001 [oO 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: [ 10 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:

Description:

Example:

Bytes:
Cycles:
Encoding:

Operation:

Jump if Bit is not set

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

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

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

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

[ 0011

| 0000 | | bit address | | rel. address

JNB
(PC) « (PC)+ 3
IF (bit)=0

THEN  (PC) « (PC) + rel
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JNC rel
Function: Jump if Carry not set
Description: If the carry flag is a zero, branch to the address indicated; otherwise proceed with the next
instruction. The branch destination is computed by adding the signed relative-displacement
in the second instruction byte to the PC, after incrementing the PC twice to point to the next
instruction. The carry flag is not modified
Example: The carry flag is set. The instruction sequence,
JNC 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 LABELI1
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 addrl6

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) < addr,s,,
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LJMP addrleé

Function:

Description:

Example:

Bytes:
Cycles:
Encoding:

Operation:

Long Jump

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

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

LIMP JMPADR

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

3
2

|0000

0010 | | addr15-addr8 | | addr7-addr0

LIMP
(PC) « addr;

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

Function:
Description:

Example:

MOV A,Rn
Bytes:
Cycles:
Encoding:

Operation:

Move byte variable

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

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

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

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

MOV A, @RO  ;A<=40H

MOV  RI,A :R1 <=40H

MOV B,@Rl  :B<=10H

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

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

1
1

|1110|1rrr

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

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

Operation: MOV
(direct)«— (direct)

MOV direct, @Ri

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

Operation: MOV
(direct) « #data

MOV @Ri, A
Bytes: 1
Cycles: 1
Encoding: [ 1 111 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,P3.3
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:
Cycles:
Encoding:

Operation:

1

2

[100 1 Joo1 1]
MOVC

(A) < ((AYHDPTR))
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MOVC A,@A+PC

Bytes:
Cycles:
Encoding:

Operation:

1
2

[ 1000 Joou11

MOVC
(PC) «— (PC)+1
(A) — (AYH(PC))

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

Function:
Description:

Example:

MOVX A,@Ri
Bytes:

Cycles:
Encoding:

Operation:

Move External

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

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

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

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

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

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

MOVX A, @RI
MOVX ~ @RO, A

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

2

[11 1 0Joo0 1
MOVX

(A) — ((Ri))
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MOVX A,@DPTR

Bytes: 1
Cycles: 2
Encoding: | 1 110 [0000
Operation: MOVX
(A) < ((DPTR))
MOVX @Ri, A
Bytes: 1
Cycles: 2
Encoding: [ 1 111 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: Logical-OR for byte variables

Description: 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.

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

ORL A,RO

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

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

ORL P1, #00110010B

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

Operation:

ORL A,direct
Bytes:
Cycles:
Encoding:

Operation:

ORL A,@Ri
Bytes:
Cycles:
Encoding:

Operation:

ORL A #data
Bytes:
Cycles:
Encoding:

Operation:

ORL direct, A
Bytes:

Cycles:
Encoding:

Operation:

[01 0 o1 rr
ORL

(A) < (A)V(Rn)

2

1

| 01 00 |0 1.0 1] |directaddress|

ORL
(A)— (A)V (direct)

1
1

[0 1000 1 1

ORL

(A)—= (A V((RD)

2

1

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

(A)— (A)V f#data

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

ORL
(direct)«— (direct) VV (A)

ORL direct, #data

Bytes:
Cycles:
Encoding:

Operation:

3
2

[0 1 0010 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
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PUSH direct

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

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

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

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

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

Encoding: [ 0 0 11 Jo 0 1 0

Operation: RETI
(PCis5) < ((SP))
(SP) < (SP) -1
(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)

— N

[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 0J0o 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, #dataw

Bytes:
Cycles:

Encoding:

Operation:

3
2

[o01 1 0Joo 1 1] [ directaddress | |

immediate data

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

W R G N CPU R AT X Ah 50 S () Ab 3 RE D7 1 L1

2 rp S AR FEHLCPU IELE AL EE B S ) s A TR A T B 2GR, ZRCPUE = 41
B TAE, Fm R XA R F A, AR, FEEE R W Ty, 4keRERE T
1B, IXFEREFERR T SEHUX R DI RE RO R I R G815 RCPU A W i SR IEAR N
Widi . OB R R G — V2 AR W, LA TR W R [ CPUTE SR T, R ovE
JIR 25 (R, 3K A AE LE CPUAR S e 2B — AN o BB 515 SR AT 1) R 368 5 AR o W 4 B 2% St
BA, A2 A B B S S A R R i SR, BRI R — AN TR R — ML 2 . CPURLJZ S
AT 56 2] B v B R T 3K

M CPUIELEALEE — A WiJRiE SR I (HATAHN R W RS » RET 54—
RS LG e R G SR . W CPURE S B 45 X6 J5 sk h Wi M IS5 AR 7, i 5 A BRI S
TP WE R, EELLE, R BRI RS T, RO R BT E .
XFER R RGN Z R RS, B R WHRE DIREN P RGN B I R 5.

STC12C5A60S2 Z 51 B A HLARAE T 10/ s Wi SR, S AT 14 B2 . AR o(INTO). 5&
S0P T . AR I(ANTL). SR 221eh i, B C11 (UARTD) i, A/DEESarda i . A A
(LVD)H K. PCAH KT B 27 b K SPTHIKT . T ) PR Wl B A R Wi e 2. FH P vl LA
SIS T SR VEAL(BA/TE.7) SR B2 H BT IR 58 VA SR 57 BT (0 R Wi =R, ] LURE 4T FH B (1)
HH T F0 VR SR ASE CP UM S AF I (1 7 7 s A — A w70 AT DA ek S b 42 1) Dy w806
IR s B — AN T RO S 0 2 mT AR B . B S 0w i SR AT AT R Al e 2 1)
Wb, Rz, ARG R W SR AN T DAST s A Se g K R AR S G R W A A A R Se 2k
B H T TR B = A B, R 2 U R T R R e R G S SRS T . STC12C5A60S2 5 41 ER J HLIF
BB W T U0 N R 6-1FT R
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#6-1  HTERIRT
) IOV 77227771 RGN FRO PO [N DU IR
g | P e | T sk o sk | 5k | e3 | shRAR | e
o m | RN | ) |GRIO) 0| 2| G | dilfor
INTO .
- o 0003H 0 (highest)| PXO0H, PX0 0,0 0,1]1,0 1,1 1EO EX0/EA
(SR 0) (highest)
Timer 0 000BH 1 PTOH, PTO 0,0 0,1]1,0 1,1 TFO ETO/EA
INTI1
! 0013H 2 PXIH,PXI | 0,0 |0,1|1,0] 1,1 IEl EXI1/EA
A
Timerl  |001BH 3 PTIH,PTI | 0,0 |0, 1]1,0] 1,1 TF1 ET1/EA
UART1 | 0023H 4 PSH, PS 0,0 |o,1|1,0] 1,1 RI+TI
ADC  |002BH 5 PADCHPADC| 0,0 |0,1]1,0] 1,1 | ADC_FLAG | EADC/EA
LVD 0033H 6 PLVDHPLYVD| 0,0 |0,1]1,0] 1,1 LVDF ELVD/EA
CF+CCFO0 + |(ECF+ECCFO0
PCA  |003BH 7 PPCAH,PPCA| 0,0 |0,1]1,0| 1,1 CCFL | “ECCEIVEA
S2(UART2) | 0043H 8 PS2H,PS2 | 0,0 |0,1]1,0| 1,1 | S2TI+S2RI | ES2/EA
SPI 004BH 9 (lowest)| PSPIH, PSPI| 0,0 [0, 1| 1,0] 1,1 SPIF ESPI/EA

I B BB 0K R R T B8 B A AR IPHEKIP2H A (A AT, AT 4 Hh WA S 25 DU 42,
R A BLEIPEIP2, A AP Bt A A P, 51%48051 # A ML R It se 4 e &

MR o

IR HCIE S te, W St 2 ks, filin.

void
void
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)
UART2_Routine(void)
SPI_Routine(void)

interrupt 0;
interrupt 1;
interrupt 2;
interrupt 3;
interrupt 4;
interrupt 5;
interrupt 6;
interrupt 7;
interrupt 8;

interrupt 9;

A BRI RIN8051 5 A WL A ]
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6.1 piTZE

STC12C5A60S2 2 41 ¥ ALK A b 2R e 45 W) o = R an 1l 6- 1 s

— kTR Se 4k
e W R
il 25 f7- A
L _ IPIP2IPHIP2H Eer iR b
IE, IE2AF A7 2 Registers AR G W
TCON.0/T0=0 : ] ;
o L4 BN
INTO —o— o o
TCON.0ATO=1 | high
o > R
o o X SR IN
TCON.2/IT1=0 >
— EX1 | ° NIR
INT1 —o IE1H—— _04: o\?é 2N
TCON.2/IT1=1 |
ETI ot |
TF1 > g/_({ll/c o$ SN
| o >
RI E o—H
N>t =P | il
EADC | o1 | i
ADC FLAG o o °\§ 2N i
|
ELVD o—1)
S )
LVDF Mo :,rlc g .
ECF |
EPCA N
CCFO0 g N
ECCF0 —o/—c)l’ o o8 )|
CCF1 |
ECCF1 |
ES2 o—1+—)
S2R1 2 N|
SlezD—"—"/—ffrc -8 ")
ESPI o—1)
srr——y—> ot 1 EEEL | v
! || low
|
EA: —
A\Global Enable
EA

Kl6-1 STCI2C5A60S2 %41 Ikt R 4i 4514 1]
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A3 e B O(TINTO) Al A0 35 o e L (INTT T ) B w0 A1 Fl P o, R BRI s o 5 SR A 403 o
W () s A7 S 67 T 27 A7 2 TCONH (I TEO/TCON. 1 MIIE1/TCON.3 o 2440 o b I 2% 2 7 49 Wi o7
Ja, G SRR EATIEOMIEL1 £ H 3750, TCONZF 1 25 1 ITO/TCON.OMIIT1/TCON.2 ¥k
SE 1AM A O RN LA P i & 7 20 2 R R R . WiRITx = 0(x = 0,1), A RGAE
INTx(x = 0, 1) BRI BUE B 5 ol P2 A i b e W SRITx = 1(x = 0,1), A RGEINTx( x=
0, 1) R B U 5 7T 72 A2 AR b 7 o 38 oh I O(TN'TO) R AR 05t BT 1 (TN 1) 3 7T DA T 80

HU It AR e i

SE I 0N LK) Wi SR AR EAL R TFOMTF . 2458 I 2827 /7 28 THx/TLx(x = 0,1)%5 i, ¥
HFRENTFX(x = 0,1) W BAL, ER 8RR A . 28 F WL AT % e I B i, s i 2%
3 bR EALTEx(x = 0,1) 2l A7 4 .

AT TR Wi SRR B LR T A B 47 1 1A 32 AR i SR AR B AL TT A AR AT — A4 B oA T
J, HAT O ST A

A/DEESH T HADC FLAG/ADC_CONTR.4E KA 1. %407 75 FH A e

A (LVD) /& HLVDF/PCON. 53 SR P AR 1o %47t 75 FH AR 1375 4%

H BT AR AR AT N RS TE R6 2R

#®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

UART1 RI% B A7 5E K

ADC A/DFEIRSE R,

LVD FELYR R T B 2UI T LVDAS I H

SERECR 8051 8 A WL A ]
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6.2 hITHF TS

e - fr sk J 755 o
(SRS ik Mt | e Lsp | EBA
IE Interrupt Enable | A8H | EA |ELvD|EADC| ES | ETI | EXI | ETO | EX0 |0000 0000B
IP Immtggr‘omy BSH |PPCA|PLVD [PADC| PS | PT1 | PX1 | PTO | PX0 |0000 0000B
IPH hﬂe”ﬁ??inorny B7H |PPCAH|PLVDH|PADCH| PSH |PTIH | PX1H | PTOH | PX0H |0000 0000B
1g
1E2 Interrupt Enable2 | AFH | - | - | - | - | - | - |ESPI| ES2 |xxxx xx00B
ppy  [FrdInterrupt Priority] o f o f b L L L L | pspr| Ps2 | xxxx xx00B
Low register
poyy  |Prd Interrupt Priority| - p - |pspm| Ps2n | xxxx xx00B
Low register
TCON Timer Control 88H | TF1 | TR1 | TF0 | TRO | IE1 | IT1 | 1E0 | 1TO 0000 0000B
SCON Serial Control 98H [SMO/FE| sM1 | sM2 | REN | TB8 | RBS | TI | RI |0000 0000B
AUXR Auxiliary register S8EH | Tox12|TIx12|UART MO0x6 BRTR|SZSMOD|BRTX12 EXTRAMlSlBRS 0000 0000B
PCON Power Control 87H  [SMOD|SMODO|LVDF | POF | GF1 | GFo | PD | IDL 0011 0000B
CLK_Output Power
WAKE CLKO|down Wake-up control S8FH  [pcawakeup |Rxp_piN_IE [T1_PIN_IE | T0_PIN_IE [ LVD_WAKE [ BRTCLKO [T1CLKO [TocLko | 0000 0000B
register
ADC_CONTR ADC Control BCH ADCiPOWER|SPEED1|SPEEDO|ADCJ‘LAG|ADCisTART|CHSZ|CHS]|CHS() 0000 0000B
ccon |PCA C"‘;grc’l Regis=\ pepr | cr | er | - | - | - | - |ccri | ccro |0oxx xx00B
CMOD  [PCA Mode Register| D9H |cibL| - | | | cps2 | cpst | cpso | ECF [00xx 0000B
CCAPMO PCA MOdmeO DAH - |ECOMO|CAPPO| CAPNO | MATO | TOGO | PWMO | ECCFO [x000 0000B
Mode Register
CCAPMI1 PCAMOdl?lel DBH - |ECOMI1 |CAPP1|CAPNI [ MATI [ TOG1 [ PWMI | ECCF1 [x000 0000B
Mode Register
SPSTAT | SPI Status register | CDH | SPIF |wcoL| | | - | - | -

LR HIH T 5STCI12C5A60S2 &4 A LR WA I T & 728, NIZE—Hux 350 %
AT A,

SRR RII8051 B A WL A 7]

W CELE
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1. Pl R FFFFIEFIIE2
STC12C5A60S2 F 51 5 HLCPUXS A Wil () R el B e, 85— A BT il 2 15 4 s v/ i
& B TR WT RVE B A ARIE (IENFFER I RE F A7 4%, 'E R T b HASHD #&iit, kg
W
IE: il irarfias (Arfr3-4k)
SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO
IE A8H | name | EA | ELVD | EADC | ES | ET1 | EXI | ETO | EX0

EA: CPUM S H M se vz, EA=1, CPUJFECPIK, EA=0, CPUJRMIITA I Hi i .
EA MR F A b W7 SCVFIE P i) o B i Wi i S8 SZ EATE i) HIROE 32 2% P BT
CL A F by o VR ) L 2

ELVD : & ER M e ¥Ff. ELVD=1, FVHEERMFW; ELVD=0, 2% 1EAR AN - Wi
EADC : A/D#G#plr 01467 . EADC=1, fiFA/DFEEHN; EADC=0, 25 (-A/DiEH ;.
ES : BTV AL. ES=1, RVFHFEATHIHRW: ES=0, 25 efAT 1.

ET1: EW/ATEES TR0 b T b A, ET1=1, RETId W, ET1=0, 25 1ET1d0kr,
EX1: AW L o vr . EX1=1, VRSN WT IRl EX1=0, 2% 1EAME W1
ETO : TOMH#E i o ¥rfic. ETO=1, FEFTOF r; ET0=0%% (- TOH W,

EXO0 : AMEBr ol fo 47 . EX0=1, fiFdkr; EX0=0%% 1k ik,

IE2 : i RvFEifFds (NAIALFHk)

SFR name | Address bit B7 | B6 B5 B4 B3 B2 Bl BO
IE2 AFH | name | - - - - - - | ESPI | ES2

ESPI: SPIH M foi/Ffi. ESPI=1, F¥FSPIHlr; SPI=0, Z£1ESPTrlr.

ES2: HAT 2 Wi o i, ES2=1, RVFHEATE29 W ES2=0, X147 D211,

STC12C5A60S2 &% B ML EAL LUJG, IEFIIE247E0, A ERFE “1” 58F “0” IEAI
TE2FH S FIAT, SR 70 1 B A 10 % v W 905 A m BT R 37, 2 68— A w9088 7 14 o W 0 20 ) o
CPUJFCH . SEBIIEM I 25 T F A7 #4540k S8 (SETB BIT: CLR BIT) , 0] F 7 {i#
1E484 528 (HIMOV IE, #DATA, ANL IE, #DATA; ORL IE, #DATA; MOV IE, A%) .
FOHITE2 (AN A2 5-0E) I AT MOV TE2, #DATA$E A K v .
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2. P RITHIZF FESIP. IP2FIIPH, IP2H
FEGE8051 L i HLEA IR WL s g, R e ORI AR e, mT DASEIN P 4 b TR 25
STC12C5A60S2 F F1| Ep. 7 Mg ik 18 B B 38 I ) AR5 ok D e 25 A7 4% (TPHANTP2H) H IAH AL, mlfE
I S e % B oA R L e gt R L B IPAITP2, AW RAE WY, H5iE5%
80515 WL L H L e 58 A e 45 o
—ANIELEBAT PHRAR e 2 B BE w2 s AL Sa b i B v T, (ECAS e 53 — MR S 4 v B
i, —EHATRIG R, BRREFEARETI, 1R\ FFEF G BT 5384 A Be i ST i o
Wy i . DL TR AT VA9 R T N % A -
LARAE S g W mT o i A S 2 b e i b W, e 2 AR
2] —Fh T (N R BSOS ARG, — BAARIRR, A2 S 1R 2 W BT e ik
STCI12C5A60S2 A1 51 1 ML Fr 1A #8018 2l 242 1) 2 A7 A (10 ks =X R
IPH: A Wit o g 42 1) 35 47 28 v (AN AT Az FH4k)
SFR name | Address | bit B7 B6 B5 B4 B3 B2 Bl BO
IPH B7H | name |PPCAH |PLVDH | PADCH | PSH |PT1H|PX1H |PTOH | PX0H

IP: Wi e ds il A7 a K (A F-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: PCAT It S iz i
PPCAH=0 HPPCA=0K], PCAH Wi A Mt 2 2+ W (55 20)
2 PPCAH=0 HPPCA=11}, PCAF W NEARAM g W (P54 1)
2 PPCAH=1 HPPCA=0I}, PCA I A% il oo 2w W (P56 24.2)
2 PPCAH=1 HPPCA=11}, PCA Wi i s oo b W (P 5 43)
PLVDH, PLVD: i F A& o W 0 2 R A= il i
4 PLVDH=0 HPLVD=0}, A& FASIM o Wi A s R AL e 20 b (256 200)
*4PLVDH=0 HPLVD=1M, (iAW R e A% A S 2% o T (Fe o4 1)
PLVDH=1 HPLVD=0f, iAo W g% i e S 4 7 (F o 44 2)
*PLVDH=1HPLVD=1H}, &AM o W A 5 A e b b (L 26 2463)
PADCH, PADC: A/D# 4 Wit 5 242 i 67 .
PADCH=0 HPADC=0F}, A/D¥HH iR Je g4 i (56 40)
PADCH=0 HPADC=1H}, A/D#4 A W AR Se g+ b (P54 1)
4 PADCH=1 HPADC=0F}, A/D¥Hfir A s el (1 4i2)
PADCH=1 HPADC=1/}, A/D¥Hihyx st e g (e gs3)
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PSH, PS: & L1 iR s e ds il i
PSH=0 HPS=0MF, 117 W7y e i o o 2 7 (56 2%0)
HPSH=0HPS=1/F, £ 1A W AR 6 20 Ik (1R 562 1)
PSH=1HPS=0fF, = 119 W AR Sk e g0 b (PR 5k 242)
PSH=1 HPS=1HF, & 119 W7y e e e S 2 iy (£ 5 243)

PTIH, PT1: &M} 281 i o6 ez il iz
MPTIH=0 HPT1=0/}, & &% 1 A SR e g W (56 220)
HPTIH=0 HPTI=1iF, &% 1 W R e g b 7 (o2 1)
HPTIH=1HPTI1=08}, &K %1+ W AE e b (Ph5ag2)
MPTIH=1HPTI=1/F, &% 1 IbrA s s e g W (B 56 243)

PX1H, PX1: A b 1A Se e gz il A
PX1H=0 HPX1=0f}, #}hrh i1 9 s At S g o W (5 240)
MPXTH=0 HPX1=11}, #MEBeh i ARG Se g b (5 1)
HPX1H=1HPX1=00F, AN 1 AR s S 2 i (it 2e 262)
MPX1H=1 HPX1=1F, A~ 1 g5 m e g b i (5 243)

PTOH, PTO: & i #50 H i £ 56 2 4% il o7
4PTOH=0 HPTO=0}, 5 #%0 W Ay eIk A1 56 2% 7 (1256 2%0)
2 PTOH=0 HPTO=1H}, & 230 W B S g W (PR st 4 1)
HPTOH=1HPTO=01, &M 250 WimEm e i (P /e g2)
HPTOH=1 HPTO=11, & 2$0 W7 A i £t Se 2 b i (fe e 443)

PXOH, PXO0: #MBr WOt ez hilfr .
PXOH=0 HPXO0=0fF, #}kHH W0y It 5 2 o i (56 2%0)
HPXOH=0 HPXO0=11f, #MiErH W0 AR Se g b (5 gk 1)
PXOH=1 HPXO0=01}, #MiRrh 0 AmHe m i se g b (5 202)
HPXOH=1 HPXO0=11}, Al Wr0 AR m i se g i (PR 43)
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IP2H: B IL 2 2 v 1 28 1 27 A7 Ol Az F-41k)
SFR name | Address | bit B7 B6 | B5 B4 B3 B2 B1 BO
IP2H B6H | name - - - - - - PSPIH | PS2H

P2 : W e izl A Cal A TF-4k)
SFR name | Address bit B7 | B6 B5 B4 B3 B2 Bl BO
1P2 B5H name | - - - - - - PSPI | PS2

PSPIH, PSPI: SPIH MR 56 4% HI1r
4 PSPIH=0 HPSPI=0f}, SPIH Wi AfARAL e b (P 4:420)
*PSPIH=0 HPSPI=1/], SPIH Wi BRI W (Ptsedhl)
24 PSPIH=1 HPSPI=0f], SPIH1 KAk st o g b (1R 5k 442)
4PSPIH=1 HPSPI=11, SPIHW A mft Ja g b (P26 443)

PS2H, PS2: & H2rF Wil Je g5 il .
MPS2H=0 HPS2=0f, H 12 B A AR S g i (P 5624 0)
MPS2H=0 HPS2=11, H H2 Wi AR e e i (52 1)
PS2H=1 HPS2=01, H M2 i A% m i e e b (1 5k 4 2)
MPS2H=1 HPS2=1K}, = 291 Wi v fe = Je 9 b (R /e 443)

FRWE AL S gz ) A A7 AR 1Py 1P2. IPHANIP2H AL E i FE P “1” Al “0” . H
IPEFAF 2 AT 354, B LA T A 3R 48 2 B 1T EFR S BHIPRI N 45 . TIP2. IPHAIIP2H
TN R e BT A R EH . STCI12C5A60S2 251 F WL ALJSIP. IP2. IPHAN
IP2HFH00H, &A™ TR 5 R AL e 2 b
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3. BRI M ST HIF EESTCON
TCONAE R #5/1H A TO. TR ZF A7 4%, RIS WAIAFTO. T13 H R WA 4TS 3K

FRITRSE, TCONASZ IR :

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 Wbrd. T RE TG, AVHEF G5 207 A8 ) i B
“1” TF1, [ACPUERPWr, — BEARFRICPUNR Wi, A HEEE “0” (WAH
EWHEAEE “07 ) .

TR1: E #8147 R4 .

TFO: TO%: i Wrbrd . TORE RVFTIELAE, MAMEH G, L= B, milsE
“1” TFO, [A)CPUiERWr, —BEARFFCPUMIN Z R, 4 i (el i
BAHEO)

TRO: SEN 220 T HIAr .

IE1: AMEBrRriEskIE (INT1/P3.3) frid. IE1=1, APl mCPUE R, {CPUNE N 1%
FRITET ARG “0” TEL.

IT1: APEFE T L R 2R Bk 367, IT1=0, INTI1/P3.35| I L f A= 5 0] fish 42 403505 A
1. IT1=1, AMEBA 19 R B & 75 2.

IEO: AP lroigRIE (INTO/P3.2) hrdi. IEO=14ME5rRT0A CPUE K R I, 4CPUNH N Ak
EA IS, R EEAEE “0” TE0 GAlfiik 7D .

ITO: 4PEBA oA W2k A I A7 . 1T0=0, INTO/P3.25| [l L {6k B 0 fish 42 4036 A 670
ITO=1, #MHFRBI0N T BRI fid & 7 .

4. HITOEHIFFEZSCON
SCON N HAT 45| 27 4785, SCONME AU -
SCON : AT 45 ZF /748 (I ArHhk)
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:  HATOHRWCR WA E . 25 AT D LRy BB 7 =00 A, T e se 380 5 8 67 4l it
Bl AL, 20 3TAEHSM2=08F, &R B BN (b A al ey B 1 4847 H DA
J5 287 3 TAE HsM2=18F, TS8R B 59 BARRB8 A )G, Rl il BRI EIF
AEAT a1, RIJ91367R 84T 1 1IE [ CPUFR 75 rh b7 Clsdfe b ), RTAAZ0 bt FH 7 1 v
Wik S5 FEFE R
TI:  #fTH1RE bR E. RATOILUTROKIER, &4 RiEesMEdE, mEEEL; AU
Jra1. R 3K A%, EREEILAITFEAR B 1. TI=13% 58 47 L 1IELERICPU
HHiE rR b (CRIE P o EAVERIZ, CPUMH N K% g R, BT ob b iRk 55 R
BFIEABTIES, TIAAHH P ER W RS T S E.
SCONZ A7 a3 M HAAL SR Wi T %, FEHEATEN4H .
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5. KIERNFEHEXFFRS: BIRITHSEFEEPCON
PCON K HL Y4 il 27 47 2%, PCONAME 4 F -
PCON : HLJGEH| 74
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl B0
PCON 87H name SMOD | SMODO | LVDF | POF GF1 GFO0 PD IDL
LVDF : %SRS IAR G AT, [7) A 5 A2 A0 A 0 o B i85 SR A 2847 o
FEIEH TAEFIZS N CARIRAS S, 5 Py 38 CAF R Ve /R TR EA I T TR s, %A
SHEL, SRERA AR BV TC . BILE P35 A B Ve o T A I T TAl B
JER, ANEHERA VHEEAN W, ZE8Es N1, A B REE, HojE, W
P B AR R Ve e 4k SR TR A T IHE A s, 120 X E s BB N L.
FEBENFE L TARIRZSHT, a0 SR AS I o B A A vr o] = A v W, DU AE R N dt B A
Je s ARSI H AN TAE CLREARIhAE . U Bk S0l P2 A AR SR A I Fh T, U AE 3N
P S, 2R EA I B R 2 T AE, 78 PN AR R Ve oI TR A I 1A He e
e, PEAEAR AT W, RTREMCU M i IR S e
FHL YR 2 1) 25 A7 25 PCONH ) HoAth A7 SR A R W e o, TEEAMEANT2H
TEF T VR 2R A7 AR IEH, AR WU BT AH B2 (1) 98 7 & ELVD/IE.6
IE: "HIrRiF2ifiay (ATA7SH4k)
SFR name | Address bit B7 B6 BS5 B4 B3 B2 B1 BO
IE A8H | name | EA | ELVD | EADC | ES | ET1 | EXI | ETO | EX0
EA : CPU[F Tk o iifr, EA=1, CPUJFBCH W, EA=0, CPUJEm A I ki .
EARIVE H 21 rP W7 SR v S 4] . B &% Fh TR i S 2 EA RS ] VO %2 % R B
CLFR) A W o AR 2 ) L s )
ELVD : fiRJERGI B o4z, ELVD=1, FVHRERNF B, ELVD=0, 2% EA% A A .
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6. A/DEEHIEHIF 73R ADC_CONTR
ADC_CONTRNA/D¥ etz 25 /7 4%, ADC_CONTRHE a0 F -
ADC_CONTR : A/D#Hufz ) 27 17 2%

SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO
ADC_CONTR BCH name ADC POWER | SPEEDI [SPEEDO| ADC FLAG [ADC START|CHS2| CHS1 | CHSO
ADC POWER : ADCHLJE#Z#If7. *4ADC_POWER=0/f, >%HADCHJE;

4 ADC_PWOER=1K}, fTFFADCHLJA,

ADC_FLAG: ADCH ¥ brEN L, ATH T RA/DEHEI P B . MA/DEH TR,
ADC_FLAG=1,ZHKMiE0. NERZA/DIEERSG HiZAL G =4 T
Wr, 2RI IZAREMA/DERE RS R, YA/DEHTER)E,
ADC FLAG=1, — & BH/EO0.

ADC_START: ADCHHejH iz HI0L, WER “17 B, FFahFE, iR )E 80,

A/D¥EH 5 H A7 48 ADC_CONTR A [F L ARAL 5T B¢, TELEAEN 4.

TEH SCVF R AEARIE,  A/D¥e #0258 1) R W7 o VP AL £ EADC/IE.S

IE: Wi niF#fras (Arfr34h)

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

IE AS8H | name | EA | ELVD | EADC | ES | ETI | EXI | ETO | EX0
EA: CPUMEH W o 4&hilhr, EA=1, CPUFFJSH M, EA=0, CPUJF#STA 1 i Hid .

EARE A2 A b W fe VI BRI Al o BRI i Wil 1 e 2 EAE ] s FLUGE 32 25 il 5
L 7 FC VRS A o

EADC : A/DE#b Wi o ¥Fz, EADC=1, Fo¥rA/DEEHFKr, EADC=0, ZE1-A/DEEHHrblk.
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6.3 ETLER

STC12C5A60S2 251 5 LI B B &l B 44 R W Je 9, X 13X 28 B i SR 5 ml
AR N R P W BRI e e, ATSRELR R R T IR S AR T R . — DN IEEPAT BRI R
T T Re b = L e R W T T, AR RERE 5 — MR Se g R Wi T I, — BT RIS R, 8
IR [FIFEARETL, IR [\ FE 527 5 BT — 548 27 5em BOET i R BT e . DL R BT ] 94008
TN THI P A SE AR«

LARAE S g A W mT 9 s R S R W i R W, ez AR
2 AR —Fhrh iy (ANEREBIE L) , —BEERWN, A2 Ege i =g i

7 o

24 R B S 2 JUAN TR) — A8 S 2 i) v B SR I, W — NSRS B IR S5, BT N S 2R IR
Fo XA TR EN, EERAFE S — N e g5, STC12C5A60S2 &4 H
ML WA S A i R R

rh KT Y BHKT
INTO (highest)
Timer 0
INTI
Timer 1
UART!1
ADC interrupt
LVD
PCA
UART?2 v
SPI (lowest)

WX AW =O

WARMEHC ES g, PRraERXRy 5 HuE RS, fla:

void Int0_Routine(void) interrupt 0;
void  Timer0 Rountine(void) interrupt1;
void  Intl Routine(void) interrupt 2;

void Timerl Rountine(void) interrupt3;
void UART1_Rountine(void) interrupt4;

void ADC_Routine(void) interrupt 5;
void LVD_Routine(void) interrupt 6;
void PCA_Routine(void) interrupt 7;
void UART2 Routine(void) interrupt8;
void SPI_Routine(void) interrupt 9;
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6.4 AT IE
2 e e A T HLAECPUMR S, FEREFR R R, R R T a0 A

K eI ] 2 b Ik 3R R P U R PC
- AT AN R T R 55 R o

FH T AR 95 R 1 TSRE AT A T AR S (1 — 25454 . TSREARETT (FR Ik [B]) 45 & 255, RPCIE
MAE ], IR EORI B E, 25 WERE T W7 s A 2R SE 30T

BRI NI, R BRI P TS PO AU AR O R A B, R R A A T
R 55 R P R A bk o % R IRIRUIR S5 AR N il BRI D s

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

3. BRI

4. FH B[R] 25 59 HeAt o b

5.

6

SRR o 1)
External Interrupt 0 0003H
Timer 0 000BH
External Interrupt 1 0013H
Timer 1 001BH
UART1 0023H
ADC interrupt 002BH
LVD 0033H
PCA 003BH
UART2 0043H
SPI 004BH

2 CREPAT R N, SHE P EAR S AR g B AR . TP Dtk T
FEFP A7 A 2% T Aa B0 7, BT DL R 7 (020 1A R 2 W N AE i &, Bt v i A £ X (LJMP
MAIN) .

AR AREIRETIE AU RETIHE 4

RETH5 4 BRI REF I PCIR 1] 31 5 3k T K (- b 77, (HRETHE 2V A T % T i 0 26 IR 74 ik
REHIThEE, R E KRGS YONRWAERET, )5 B 5 IR 2 AR 2 R SRR A
M 8

25 P AE T IR SRR R EEAT T ONAR R, I ZERETIHE & 047 8 B3k 47 A0 7 A H R 45
&, BILEAF AR S5 FE P PUSHEE 4 5 POPHE A W ZIS A8 Y, 75 AN BE 1E AR [0 W 5
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6.5 SMERAIRR

A BTO(INTO)FI A5 B LINT D fd ok A PRl ok 7730, B i ORI F P ik
R

TCONZF A7 2% H1 fIITO/TCON.OFIIT1/TCON.2 ¥ 5E 1 M8 i WrO AN 152 N B fid 2 38 f2 (K FL
K . IHRITx = 0(x = 0,1), HARGAEINTX(x = 0, 1) BRI R R BV J5 AT 7= Az 28 o I o
WHRITx = 1(x = 0,1), A RFEIEINT( x= 0,1)FERMNE B J5 A 0] 7= AR AN A . 038 B
O(INTO) A48 H T L(INT 1)id ] LAFH K 5 3 AL et A e

H T R G A Bl AR R W7 5] BCRAE LI, BTN T BRI 2], NG 5 Nz 2 b
YeRF2N RGN Bl o QSN R WA BRI, B SR DA ZRTEAH N 1) 5| R R i P 2 1A
RGN ER, T HAGH T B s B — AN RGN B, A BEREZ T BRI CPURIN B . [FRE,
YA R W R AR FESE AT Al e, UL SR DA Z0FE A N IR 5| BRI R FLF 2024 RGERT P, X R
A BERA TRCPURE S AS I B Z AR L T15 5
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6.6 FELNIXFIZRF

6.6.1 FNERFREROINTO)AINKFEF

1. FEF1 SERINER R RTORY NP

e

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

/* - JH7RSTC 1T RHNE T HLAMH A WTOCT BEUT) --mmmmmmmmmmmmmmmmeee- */
/* --- Mobile: (86)13922805190 */

/* --- Fax: 86-755-82944243 */

/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
L &2 e el o 3oil e & T0 R 1 N ——— *
B S b I G R e 1 Ny e — %
/* */

#include "reg51.h"

//External interrupt0 service routine

void exint0() interrupt 0 //interrupt O (location at 0003H)
{
H
void main()
{
ITO=1; //set INTO int type (1:Falling 0:Low level)
EX0=1; //enable INTO interrupt
EA=1; /lopen global interrupt switch
while (1);
H
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Tel: 0755-82948411

Fax: 0755-82944243

SCRIZRF -

/* */
/¥ --- STC MCU International Limited */
T VRN VOB W I NEs I N 1] )/ 3 — *
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82944243 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com --*/
M AR EAERE A A SO R 5 AR, e */
P ABERR T R BOC TR AT T SR I RO AR e */
/* */

s

;interrupt vector table

ORG 0000H
LIMP MAIN
ORG 0003H ;interrupt 0 (location at 0003H)

LIMP  EXINTO

ORG 0100H
MAIN:
MOV  SP, #TFH ;initial SP
SETB  ITO ;set INTO int type (1:Falling 0:Low level)
SETB  EXO ;enable INTO interrupt
SETB EA ;open global interrupt switch
SIMP  §

s

;External interruptQ service routine

EXINTO:
RETI

END
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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 FR 51 R HLAN S T OCT B ) M i 4t LR K -/
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82944243 */

/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
L B2 o e ol Joi L e & T0 R 1 —— *
/% VEAERR P R B E R S T R R OB R Y - */
/* */

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

//External interrupt0 service routine

void exintO( ) interrupt 0 //interrupt O (location at 0003H)
{
§
void main()
{
ITO=1; //set INTO int type (1:Falling 0:Low level)
EX0=1; //enable INTO interrupt
EA=1; //open global interrupt switch
while (1)
{
INTO=1; //ready read INTO port
while ('INTO); /Icheck INTO
_nop_();
_nop_();
PCON = 0x02; //IMCU power down
_nop_();
_nop_();
Pl++;
§
§
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Tel: 0755-82948411
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CHRIZFF:
/*

*/

/* --- STC MCU International Limited
/¥ == JHZNSTC 1T R F 7 HLAMH A TOCT B v M i i FELARE 5 -
/* --- Mobile: (86)13922805190
/* --- Fax: 86-755-82944243
/* --- Tel: 86-755-82948412
/* --- Web: www.STCMCU.com
P AN SR BAERR ol BRAE S E S AR Y

*/

~

*/

*/

*/

B ERE 7 A LT R IE A 1R RS BB RE P

/*

Y

_________ %/

*/

s

;interrupt vector table

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

s

;External interrupt0 service routine

EXINTO:
RETI

END

;interrupt 0 (location at 0003H)

;initial SP

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

;open global interrupt switch

;ready read INTO port

;check INTO

;MCU power down

SRR RII8051 B A WL A 7]
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6.6.2 SMERRERIAINTAKIZF
1. 321 SRNIMNEB AR BT 1 B TS BESE R B

CigFr:

/* */

/* --- STC MCU International Limited */

VR Y I W LE 17 S T gy 1 p— */
/* --- Mobile: (86)13922805190 */
/* —-- Fax: 86-755-82944243 */

/* —-- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
L T I S e ] 0 — */
R R e Ll R oL 0 - — */
* ¥

#include "reg51.h"

//External interruptl service routine

void exintl() interrupt 2 //interrupt 1 (location at 0013H)
{
H
void main()
{
IT1=1; //set INT1 int 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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CiRiER:

/* */
/* --- STC MCU International Limited */
T VS (o b N NI D (] T VN 271 R— *
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82944243 */
/¥ --- Tel: 86-755-82948412 */
/* -—- Web: www.STCMCU.com */
Il oL &2 Tl i R R DTS e N ——— *
/*ABER R BT AT T R I BERL R T -eeeeeeee */
/* */

>

;interrupt vector table

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

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

>

;External interrupt] service routine

EXINT1:
RETI

END

sinterrupt 2 (location at 0013H)

;initial SP

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

;open global interrupt switch

SRR RII8051 B A WL A 7]
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2. BERF2—RIMNAR AR BT 1 B TSRS E o T PR AR R AR K

CizFr:

/* */

/* --- STC MCU International Limited */

/% - JHZNSTC 1T FRA 5 AL W 1 CT B I it A AR 2 oo/
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82944243 */

/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
L2 LIy T e L 1A ) —— *
/% VEAERE P B E AR T AR R B SRR e */
/* */

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

//External interruptQ service routine

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

/* */

/* --- STC MCU International Limited */

¥ e PORSTC 1T R MWL 7 L I W L -/
/* --- Mobile: (86)13922805190 */

/* --- Fax: 86-755-82944243 */

/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
AL S el i P i Ao 1R 1 — *
e Hi8 T e e R e S eSS LN I —— +/
/* */

>

;interrupt vector table

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

LIMP  EXINTI1

ORG 0100H
MAIN:

MOV  SP#7FH ;initial SP

SETB IT1 ;set INTI int 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 INT1,$ ;check INT1

NOP

NOP

MOV  PCON,#02H ;MCU power down

NOP

NOP

CPL P1.0

SIMP  LOOP

>

;External interruptl service routine

EXINT1:
RETI

END
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6.6.3 TERTEFOFET (NREATHET, A TIMREEFEEART) fYMIKNIERr

1. CiZF:

/* */

/* --- STC MCU International Limited */

/¥ - JHZRSTC 1T FF 5 HLIE I 20 P IBr (R B, TR 5 LA st r A e i %/

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

/* --- Fax: 86-755-82944243 */

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

/* --- Web: www.STCMCU.com */
/AN AR o Al Y BAE SO = o 5| - R */
M ABAERE P R BB TR A A TR SRR I BORL S RE */
/* */

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

sfr WAKE CLKO = 0x8f;

//External interrupt0 service routine

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

/* */
/* --- STC MCU International Limited */
/% - FHIRSTC IT FRAEFHLE N 20 T BRI, PR B LA S Cnde i —-+/
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82944243 */
[* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
/% T SEEAERR b A B SO T 5 -Z AR */
/% VEAERE PP B E R A T R SRR Bk AR */
/* */

WAKE CLKO EQU 8FH

H

;interrupt vector table

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

LIMP  TOINT

ORG 0100H
MAIN:

MOV SP#7FH ;initial SP

MOV  WAKE CLKO, #10H ;enable TO falling edge wakeup MCU from power-down mode

SETB ETO ;enable TO interrupt

SETB EA ;open global interrupt switch
LOOP:

SETB TO ;ready read TO port

INB TO $ ;check TO

NOP

NOP

MOV PCON, #02H ;MCU power down

NOP

NOP

CPL P1.0

SIMP  LOOP

s

;TO interrupt service routine

TOINT:
RETI

END
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6.6.4 TERTEF1HET (NREATHET, "R TIMREEFEEART) fYMINIERr

1. CiZFF:

/* */

/* --- STC MCU International Limited */

/¥ - JHZRSTC 1T FF 8 HLIE I 25 1P BTN B i), TR 5 LA st r A e i %/

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

/* --- Fax: 86-755-82944243 */

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

/* --- Web: www.STCMCU.com */
/AN AR o Al Y BRSO = o 5 R */
M ABAERE P R BT R AR A TR SRR I BORL SRE */
/* */

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

sfr WAKE CLKO = 0x8f;

//External interruptO service routine

void tlint() interrupt 3 /linterrupt 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; /lopen global interrupt switch
while (1)
{
T1=1; //ready read T1 port
while (1T1); /Icheck T1
_nop_();
_nop_();
PCON = 0x02; //IMCU power down
_nop_();
_nop_();
Pl++;
§
§
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2. JCYmiEFr:

/* */
/* --- STC MCU International Limited */
/% - JHZRSTC 1T FRA T HLE I 25 1P B CT BRI, PR B ML S ne i —+/
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82944243 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
/% AN SRR T b A B S P S AR */
P ABERR T B FE AT T 2R I BOR AR T */
/* */

WAKE_CLKO EQU 8FH

s

;interrupt vector table

ORG 0000H

LIMP MAIN

ORG 001BH sinterrupt 3 (location at 001BH)

LIMP  TIINT

ORG 0100H
MAIN:

MOV  SP, #7FH ;initial SP

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

SETB  ETI1 ;enable T1 interrupt

SETB EA ;open global interrupt switch
LOOP:

SETB TI1 ;ready read T1 port

INB T1, $ ;check T1

NOP

NOP

MOV  PCON, #02H ;MCU power down

NOP

NOP

CPL P1.0

SIMP  LOOP

>

;T1 interrupt service routine

T1INT:
RETI

END
SERECKII805 1 LI AT B MM : www.STCMCU.com  STCI2C5A60S2%&%1 1T 8051 B ML e 169




FEmSTCH 7 Mi: www.STCMCU.com Mobile: 13922805190(%k7Kk ) Tel: 0755-82948411 Fax: 0755-82944243

6.6.5 RxDH T (RxD/P3.0 NP Gy, 7T TMemEREE =) ANz

1. CiEF:

/* */
/* --- STC MCU International Limited */
/* - JEH/RSTC 1T R F 55 HLER AT CIRxD AR Wi B, A B A LA B B A Qe il -/
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82944243 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
/% I SREAERR P A B SO T 5 -NZ AR T */
P ABERR T R BOCFE I T SR RO R */
/* */

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

typedef unsigned char BYTE;
typedef unsigned int WORD;

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

void uart_isr() interrupt 4 using 1

{
if (RI)
{
RI=0;
H
H
void main()
{
WAKE CLKO = 0x40; //enable RXD falling edge wakeup MCU from power-down mode
ES=1;
EA=1;
while (1)
{
RXD=1; //ready read RXD port
while ('RXD); //check RXD
_nop_();
_nop_();
PCON = 0x02; //IMCU power down
_nop_();
_nop_();
P2++;
H
H
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2. CHRIEFT -

/* */

/* --- STC MCU International Limited */

/% - JFH/RSTC 1T ZR 51 55 HLER AT CIRxD R Wr (R BV, AT B A LA bt B R Qe il o/

/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82944243 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
/U AR P b A BRAE SO 5 FZ R */
/% VEAERE P BOCE A T SRR B R */
/* */

;/¥*Declare SFR associated with the PCA */
WAKE CLKO EQU S8FH

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 {XEHNLVDFET (7] AT MeiEi e iR 10) BN Az F

1. Ci2FF:

/* */
/* --—- STC MCU International Limited */
/* = JH/RSTC 1T R A5 MU A LVD A W7, AR 5 R LM st FE AR S i - */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82944243 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
7 YRR P P B TE S E R 5 R */
P ABTERR T R B TR AT T 2 SRR R R AR T */
/* */

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

sfr WAKE CLKO = 0x8f;
sfr P4SW = Oxbb;
sbit ELVD = IE"6;

//External interruptQ service routine

void lvdint() interrupt 6 //interrupt 6 (location at 0033H)
{
PCON &= 0xdf; /lclear LVD flag
§
void main()
{
P4ASW &= 0xDbf; //Set P4.6 as LVD function pin
WAKE CLKO = 0x08; //lenable LVD signal wakeup MCU from power-down mode
ELVD =1; //lenable LVD interrupt
EA=1; /lopen global interrupt switch
while (1)
{
while (PCON & 0x20)
{
PCON &= 0xdf; //clear LVD flag
_nop_();
_nop_();
_nop_();
_nop_();
§
_nop_();
_nop_();
PCON = 0x02; //IMCU power down
_nop_();
_nop_();
Pl++;
§
}
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2. ILwiER:
/* */
/* --- STC MCU International Limited */
/* — JH/RSTC 1T R 5 MU A LVD A W, A 5 A AL et FR AR S i - */
/* --- Mobile: (86)13922805190 */
/* —-- Fax: 86-755-82944243 */
/* —-- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
P AN R BAERR e ol A BRAE SC R S AR Y, */
M ABAERE R T BB R I A R SR R BRSO */
/* */
WAKE CLKO EQU 8FH
P4SW EQU 0BBH
ELVD BIT 1E.6
;interrupt vector table
ORG 0000H
LIMP MAIN
ORG 0033H ;interrupt 6 (location at 0033H)
LIMP  LVDINT
ORG 0100H
MAIN:
MOV  SP, #7FH ;initial SP
ANL P4SW, #0BFH ;Set P4.6 as LVD function pin
MOV  WAKE CLKO,#08H ;enable LVD signal wakeup MCU from power-down mode
SETB  ELVD ;enable LVD interrupt
SETB EA ;open global interrupt switch
LOOP:
ANL PCON, #0DFH ;clear LVD flag
NOP
NOP
NOP
NOP
MOV A, PCON ;check LVD flag
JB ACC.5, LOOP

SRR RII8051 B A WL A 7]
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NOP

NOP

MOV  PCON, #02H ;MCU power down
NOP

NOP

CPL P1.0

SIMP  LOOP

s

;T1 interrupt service routine

LVDINT:

ANL PCON, #0DFH ;clear LVD flag
RETI

END
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6.6.7 PCARIRFHlf (7] A T MeBE = BB AR 20) RO A2 e

1. CiEF:

/* */
/* --—- STC MCU International Limited */
/* - JH7RSTC 1T FF 5§y HLPCAREH W7, i B AL A bt A M oo */
/* --- Mobile: (86)13922805190 */
/* - Fax: 86-755-82944243 */
/* --- Tel: 86-755-82948412 */
/* -—- Web: www.STCMCU.com */
/% QAR EAERE Y A B SCE R SRR T */
[ VG LERR T A L TR BT T R R SR SRR */
/* %/

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

typedef unsigned char BYTE;
typedef unsigned int WORD;

/*Declare SFR associated with the PCA */

sfr WAKE CLKO = O0x8F;

sfr CCON = 0xD8; //PCA control register

sbit CCFO0O = CCON"0; //PCA module-0 interrupt flag

sbit CCF1 = CCON"1; //PCA module-1 interrupt flag

sbit CR = CCON"e6; //PCA timer run control bit

sbit CF = CCON"7; //PCA timer overflow flag

sfr CMOD = 0xD9; //PCA mode register

sfr CL = O0xE9; //PCA base timer LOW

sfr CH = O0OxF9; //PCA base timer HIGH

sfr CCAPMO= 0xDA; //PCA module-0 mode register

sfr CCAPOL = OxEA; //PCA module-0 capture register LOW
sfr CCAPOH= O0xFA; //PCA module-0 capture register HIGH
sfr CCAPMI1= 0xDB; //PCA module-1 mode register

sfr CCAPIL = OxEB; //PCA module-1 capture register LOW
sfr CCAPIH= O0xFB; //PCA module-1 capture register HIGH
sfr CCAPM2= 0xDC; //PCA module-2 mode register

sfr CCAP2L = O0xEC; //PCA module-2 capture register LOW
sfr CCAP2H= O0xFC; //PCA module-2 capture register HIGH
sfr CCAPM3= 0xDD; //PCA module-3 mode register

sfr CCAP3L = OxED; //PCA module-3 capture register LOW
sfr CCAP3H = O0xFD; //PCA module-3 capture register HIGH
sfr PCAPWMO = O0xF2;

sfr PCAPWMI1 = O0xF3;

sfr PCAPWM2 = O0xF4;

sfr PCAPWM3 = O0xF5;
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sbit PCA LED = PI"0; //PCA test LED
sbit CCPO = PI"3;

void PCA_isr() interrupt 7 using 1

{
CCF0 =0; //Clear interrupt flag
PCA_LED =!PCA_LED; /ltoggle the test pin while CCPO(P1.3) have a falling edge
H
void main()
{
CCON = 0; //nitial PCA control register
//PCA timer stop running
//Clear CF flag
//Clear all module interrupt flag
CL=0; //Reset PCA base timer
CH=0;
CMOD = 0x00; //Set PCA timer clock source as Fosc/12
//Disable PCA timer overflow interrupt
CCAPMO = 0x11; //PCA module-0 capture by a negative tigger on CCPO(P1.3)
//and enable PCA interrupt
// CCAPMO = 0x21; //PCA module-0 capture by a rising edge on CCPO(P1.3)
//and enable PCA interrupt
// CCAPMO = 0x31; //PCA module-0 capture by a transition (falling/rising edge)
//lon CCPO(P1.3) 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; //ready read CCPO port
while (ICCP0); //check CCPO
_nop_();
_nop_();
PCON = 0x02; //IMCU power down
_nop_();
_nop_();
P2++;
H
H
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2. CHRIER-

/* */
/* --- STC MCU International Limited */
% e ORSTC 1T 251 M f HUPCATESFH U7, A4 ML HU A 35 HE IR oeemeeoeeeeeoe %/
/* --- Mobile: (86)13922805190 */
/* —-- Fax: 86-755-82944243 */
/* —-- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
AN REBEAEAR T Al BRSO3 A 5| AR T */
P ABTERR T R B R A T SRR R R AR T */
/* */

;/*Declare SFR associated with the PCA */
WAKE CLKO EQU 8FH

CCON EQU 0D8H ;PCA control register

CCF0  BIT CCON.O ;PCA module-0 interrupt flag

CCFl1  BIT CCON.1 ;PCA module-1 interrupt flag

CR BIT CCON.6 ;PCA timer run control bit

CF BIT CCON.7 ;PCA timer overflow flag

CMOD EQU 0D9H ;PCA mode register

CL EQU 0E9H ;PCA base timer LOW

CH EQU 0F9H ;PCA base timer HIGH

CCAPMO EQU 0DAH ;PCA module-0 mode register
CCAPOL EQU 0EAH ;PCA module-0 capture register LOW
CCAPOH EQU OFAH ;PCA module-0 capture register HIGH
CCAPM1 EQU 0DBH ;PCA module-1 mode register
CCAPIL EQU OEBH ;PCA module-1 capture register LOW
CCAPIH EQU OFBH ;PCA module-1 capture register HIGH
CCAPM2 EQU 0DCH ;PCA module-2 mode register
CCAP2L EQU 0ECH ;PCA module-2 capture register LOW
CCAP2H EQU OFCH ;PCA module-2 capture register HIGH
CCAPM3 EQU 0DDH ;PCA module-3 mode register
CCAP3L EQU OEDH ;PCA module-3 capture register LOW
CCAP3H EQU OFDH ;PCA module-3 capture register HIGH
PCA_LED BIT PI1.1 ;PCA test LED

CCPO BIT P13
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ORG 0000H
LIMP MAIN
ORG 003BH
PCA_ISR:
CLR CCFO0 ;Clear interrupt flag
CPL PCA_LED ;toggle the test pin while CCPO(P1.3) have a falling edge
RETI
ORG 0100H
MAIN:
MOV  CCON, #0 ;Initial PCA control register
;PCA timer stop running
;Clear CF flag
;Clear all module interrupt flag
CLR A ;
MOV  CL, A ;Reset PCA base timer
MOV  CH, A ;
MOV CMOD, #00H ;Set PCA timer clock source as Fosc/12
;Disable PCA timer overflow interrupt
MOV  CCAPMO, #11H ;PCA module-0 capture by a falling edge on CCPO(P1.3)
;and enable PCA interrupt
; MOV  CCAPMO, #21H ;PCA module-0 capture by a rising edge on CCPO(P1.3)
;and enable PCA interrupt
; MOV  CCAPMO, #31H ;PCA module-0 capture by a transition (falling/rising edge)
;on CCPO(P1.3) and enable PCA interrupt
MOV  WAKE CLKO, #80H ;enable PCA falling/raising edge wakeup MCU from
;power-down mode
SETB CR ;PCA timer start run
SETB EA
LOOP:
SETB  CCPO ;ready read CCPO port
INB CCPO, §$ ;check CCPO
NOP
NOP
MOV PCON, #02H ;MCU power down
NOP
NOP
CPL P1.0
SIMP  LOOP
END

SERECR 8051 8 A WL A ]
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= .Tl:ll:l N Py ==
=) ‘&:’t
FT1E ERTEE/1TH=S

STC12C5A60S2 ZHI B LA AN e 48, H e 280 e i 28 1A 166 e it 8%, 51
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

STC12C5A60S2 Z 1| B P A1 P4 &5 146 B A P AN 1667 5 I 3% /1 B2 TORI T L #F B A 15005 A
SEW 7 R TAE e XA E I 85 /TS (TOFATL) ,  TERFIRTh g 75 47 25 TMOD HR 0 F — 4%
HIAI— C/THRIEFRTOTTL A I S5 S T RS . S IR 28 /MOS8 A% O 3 — A v (B 0%k
1B BRSBTS IR BT . RO T B ORIEAS R W R Rk 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
Il Bk R B B LA 51 (TOAPS. 4, TIP3, 5), WINiHEO =, BEsk— kol
i,

eI A/ T B TAETE e AU, Rk T e 27 A7 28 AUXR A I TOx 12 R T 1x 129351 e 5 &
B/ 1200 2 RGN B /1 R4 1) S iETORT LT . 24 e I 88 /1 5088 TARAE T o=t
I, AN kR AN 2 A

SEIT 28/ TH B a0 AR TAERE: R0 (13602 I 2% /1150 8%) , Bl (1601 e I 8% /1H 5 o
W), B2 (S E B BB ) , AN (BANSLL eI 2% /iH502%) o BT 28 /11 B gs 1B A 203
Ah, Hofh TAER R S e i 28 /i Bgs 0k [E], TIERERSI TERL, 12 1kit4k.

7.1 ERER/ITBERHEXEFRR
Ginc] {3 o BrAE R RS LSB $=K A

TCON SENT 2o 27 /77 | 88H | TF1 | TR1 | TFO | TRO | IEl | ITl | IEO | ITO |0000 0000B
TMOD ENT 27 A 8% |89H | GATE | /T | Ml MO | GATE| ¢T | 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
THI1 Timer High 1 8DH 0000 0000B
AUXR ﬁﬁj}%ﬁ%& SEH T0x12|T1x12|UART7M()x6|BRTRl SZSMOD| BRTx12 | EXTRAM | SIBRS [ 00xx xxxxB
WAKE7CLKO Hﬂ‘ @EF %ﬁg 2 j?ﬂg_? EE, ﬂﬁ& SFH PCAWAKEUP |RXD7P1N7[E| T]iPINilEl TO_PI_IE |LVD7WAKE|BRTCLKOlT]CLKOlTOCLKO 0000 0000B
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1. ERTEE/ R ITHFFETCON
TCONNER #5/TH 508 TO. TIRIIE b a7 4, FIRMBUFETO. T H AR W iR A1 2 S =R

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:

WEHAEAEE “1” TF1, WCPUERF W, — BELRFERICPUN S KT, A f A
“0” TF1 (TR A HARFEWE “0” ) .

SER B TIRIBITEGINL . A BB AEE . MGATE (TMOD.7) =0, TRI=1H/%t
RHFTIHIE TS, TRI=0M 25 1ET11HE8. 4GATE (TMOD.7) =1, TRI1=1HINT14iA
PR, A ST

SER S /RS TONS b bR & . TORE R8s, MWMEFFE I8, S =
A, EEEAEE 1”7 TFO, [MCPUIERFW, — EHARRFCPUM N Z TN, A f i
35 “0” TFO ( TROH AT HARFF & HE “07 ) o

E R 2R TORIIBATIEHIAL . %A R B AL AE E . 24GATE (TMOD.3) =0, TRO=1i &k
RYFTOHIETHE, TRO=0KI 25 1ETOTH 4. 4GATE (TMOD.3) =1, TR1=0HINTO%iA
FHUFI, A SEEFTOTHL

ANERFT 1S SRIE (INT1/P3.3) fr&. 1E1=1, AMEH WA CPUIER FWr, {CPUMN %
HR BT FHBEAETE €07 TE T

AR A W L A 7 S AL . TT1=00F, AR B VAR s P & 7720, H{INT1 (P3. 3)
FINCHPES, BAZIEL o SRAMGH - Pl & 77 A, AN rRBrE G NFIINTL) 220 fx
FRC AR, BERNZPRgcPU mN, [FIREZ T IR S AR PAT 5E 2 BT, ANER
PR ZE B (P3. 3EAR &), HNPK =28 i —ob W H{ITI=18), NIAMERAF K1 (INTL)
G ‘17 — “0” FREATERAE, WaETH g SRR EALIEL o R AL R A AR
AREE OISR IE (INTO/P3.2) br&. IEO=14PEBF Br0ACPUIE K i, 4 CPUN R 4b
FRP WS, RS 07 TE0 GAEMik 7 .

AN R I Ofit A2 g A HIAL . TTO=0R, A58 W0k T fih k7720, HINTO (P3.2)
AR RS, BEALTE0. SRAMEH Pl A 77 20, MR iR Cr A ZIINTO) 4 Zi £
FHERHESPA R, BRNZ P WgiCPURI N, RIS 1% 0 W IR &S RE e AT 58 Z B, A0 A
DGR (P3. 2BARED , BINPK =4 7 — kbW, 2MIT0=18f, NIAMBFHr0 (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 RmY. aJULEHE, 2 ER /RS 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#5 2 I 251, B 1 A EINT L & S TR 4 B 1
A AT HT I E I 8% /1 H e 1.
TMOD.3/ GATE TMOD. 3Fz 15 i) 280, B 1) R ZEINTOMI A & KL TROFE HIAL & 1
IS A BT I 2 I 2%/ $ 880,
TMOD.6/ CiT TMOD. 6%z 1] i 2% L AVE e i 23 a5 8s, T80 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

STC12C5A60S2 R 5 H L2 1T BIS0SIEE AL, AHeAL 48051, &M ZF0FE R 2515
P JG RAL L8051 R E, BI1253 001, XN T MAEE58051. (HMn] A EAT1250 40, it ik
BEHTHE NIRRT RE A AT AR AUXR, J4T0, TIRE AT, il 1115 HLa8 T 22 [E e r), 3|24
£, RS

AUXRFE T
AUXR : #7747 #%
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
AUXR 8EH name |TOx12|T1x12| UART MOx6 |[BRTR|S2SMOD| BRTx12 [EXTRAM|S1BRS
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.
T1x12: S &% 1 B 2 4 .

0: 5ERT#5 1 B /28051 5 WL i 2 B B, B 123435

1: 28 LR E805 1 B AL I a8 T FE [ 1265, BEA -4

WERUARTH O HTUE AR A4, WEHTIx 124 g UART H 2 12TIE 2 1T,

UART B K0 :
STC12C5A60S2 R 512 1THI8051 L F AL, N 1 AL 458051, UART & 1R A7 )5 & AL 4805111 .
UART_MOx6: H R0 AR A5 1 P e B A0
0: UARTER IR RO IE B AL SE8051 B4 Fr AL B I s &, B 12434
1: UARTHS IR0 )33 B AL 45805 1 B ML aR TR FE (K64, BI040
T 5 FH 5 IR S T US04 % % AE B i, UART B2 1 A3 3 e TLARRS e v g

BRTR: SR KA A is AT 0L .
0: AFVFMSLBERFR R AEZRIEAT
1 FRVFMT IR R A 3BT
S2SMOD: UART2 {3 45 A5 45 #1467
0: UART2MIPERFZA NS5
1: UART2BHRER IS -
BRTx12: FSZYARF 2 R A A T EEHIAT
0: MOLPAFR R ARG 12N EP i —IK;
1 MO7 R OR A2 LA B A — I
EXTRAM: PN #B/MHRAMAF I A7 o
0: AVHEA AT RII1024775 9 ERAM;
1: A5 RS 39 T A 10245759 FERAM.
SIBRS: & 11 (UART ) HIBUE: R A 38 e A7
0: BEFEEN 2 1/E N 01 (UART) IS R R A 2%
1: PR R R A 8 E N E 11 (UART )R Rk AR 2%, L @ i 38 148 BB, mf
DA BT s ) 28 A
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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 Bl BO
WAKE7CLKO 8FH |name|PCAWAKEUP|RXD PIN_IE|T1_PIN IE|TO_PIN_IE|LVD WAKE [BRTCLKO|T1CLKO|TOCLKO

PCAWAKEUP: 7Ef T, Z% RFPCA LU/ T R B i powerdown.
0: Z51EPCA ETFHE/ R IR T B powerdown ;
1: FSRVFPCA_ETFHR/ T B e B powerdown o
RXD PIN IE: #H#ENX T, LAFP3.ORXD) FFEATERI, WAL RXDMEpowerdown.
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: ZEIET1/P3.SHIF AT BT Wibs &, tHE5 1 ET 1IN powerdown ;
1: FRVFT1/P3.SHN BRI E T rbs &, 1SR VFT I B powerdown .
TO_PIN_IE: #HBTR, RYFTO/P3. 4T FEIFETOH Wibr &, MR fETOM M powerdown.
0: ZE1ETO/P3.4J T FEHs BTOH Wiks &, W28 (ETOIM: B powerdown ;
1: FUVFTO/P3.ARN N FEdT ETO ibr &, 1 R VFTORIME B powerdown .

LVD WAKE: MR T, &7 FLEX _LVD/P4.6/% A6l o e B2 CPU.
0: %5 1EEX_LVD/P4.6f% A H W e iR CPU
1: SUVFEX LVD/P4. 6K AR M o Wi i CPU .
BRTCLKO: &5 fC/FKP1.OJAIFC B Ak 7 i r % A 45 (BRT) (1] &4 HH CLKOUT2
1o VPR PLOJKITEC B 9 S7 e 2 Kk A 25 (BRT) I £ 4 H CLKOUT2,
g HH B BRI =BRT ¥ H %/ 2
BRT TAETE I TAL U 4 H A = SYSclk / (256 - BRT ) /2
BRT LAETE 12THE A (1% i 4% = SYSclk / 12 / (256 - BRT) / 2
0:  ANFVFHEP1.OMIEC B i 37 ik R e i A= 25 (BRT) [ B £ HE CLKOUT2
TICLKO: &7 R4 P3.5/T1HIME B Jy 5 i 24 T1 I 4% H CLKOUTI
1: FSUVPRP3.5/T1IIEL & e i 2 T 1B Bh 4 H CLKOUT1, BB e BT 28 T1 R fg TAE
FERE2 (847 [ Bh 24 20) , CLKOUT 1y HY B A A3 = T 13 Hi % /2
T1TAEE TR I A% = SYSclk / (256 - TH1 ) /2
T1 TAEAE12THE 20T % AT 2R = SYSclk /12 /(256 - TH1) /2
0: ANAVFKEP3.5/T1HITC B A€ i 2 T 21 H CLKOUTI
TOCLKO: J&75 fuVF#P3.4/TOMITC & 58 i #5 TOf I i tH CLKOUTO
L: SoVFRIP3.4/TORKIBC B N € I 25 TOR I £ i CLKOUTO,  BhA 22 i 25 TO R fE TAEAE
W2 (807 H B E 3R R) , CLKOUTOM H I AR = TOREH 2 /2
TOTLARLELT IS 1% Hi 4% = SYSclk / (256 - THO ) / 2
TOCAELE L2THE IS 1% 4% = SYSclk / 12/ (256 - THO) / 2
0: RNAVFIGP3.4/TORIE B A g I 22 TO Iy H CLKOUTO
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7.2 ERTRS/ITEEE0 TIERT

I X 2F A7 AR TMODH M 1(TMOD. 1) MO(TMOD.O)HIBEE . eI 28/ B2 0 4R A [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 T H il o TLOARSAT i HY I THOEAL ,  THO T %35 H B A7 TCONH {1 35 H AR B AT TFO
GATE (TMOD. 3)=0 I, #ITRO=1, J5ZW221H%0. GATE=1 I, o B AN RH N INT 135 ) 5 I 48
1, INTO¥EHIE R 220, IXFETTSCIK % & . TROATCONZT 7428 N 45k fir, TCONZFFE 48 &A1
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

TFO Interrupt

(5 bits) | (8 bits)

control

GATE

INTO

SEI &/ THERR0RIRC 0: 13ALE I &3/ 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.

STC12C5A60S2 R BB HLI e B 28 A AP TH B0 % —Fp R 12T, 128 8hint,
5580518 rHLAHIED; 534 —Fh R 1T, SABHeinl, EERAESK8051H FHLKI124% .
TO ) 38 2 B RF R DI B8 &7 /7 2R AUXRH FITOX 1245, @SR TOx12=0, TOW| TYE7E12THE; W
T0x12=1, TOW| TAETEITHER .

ZAER T B 130 2577 28 5 THO A B8 ML K TLOMIMIRS L. TLORIBISALARE, AKG L 2
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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- LY —_— =] N sl [=]
7.2.2 FRR1A6ALERTEE /T HED)

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 &/ THERRORIBLC 1: 166 I &5/ 11 s

AR, BN E N16hL e 28 /15 RS, HTLORISAIL AN THORISAL BT #4 k. TLOFISAL
v tH M) THOREA ,  THOTH %3 HY B AL TCONH (13 Hi A B AL TFO

MGATE=0 (TMOD.3)if, #1TRO=1, N #81H4. GATE=1HF, Fo¥F H A% AN INTO% il &
B350, IXFERTSEIUAK S & . TRONTCONZT A7 2% N IR AL, TCONZF A7 #8251 (1) HAR T Bl ik
UL B TCONFFAZ AN 4H

BCT=00f, ZEIFRERS] RGN B E 5t TOXT I 4 B 5, TO T ARLE e iy
Ko MOT=1IF, ZERITIIER B AM k5 AP3.4/T0, EITOTARLE 405 s

STC12C5A60S2 R 41 5 ML) e I a5 A AT Eod 2. —FloZ 12T, B 124Nk,
Ett4i8051 8 LA, AAb—FREITHER, TGAREmL, EERESS051H L1124,
TORE & AR Th e B F 25 AUXRH I TOx 124k 2, @13 T0x12=0, TON TAEFE12THER; WE
TOx12=1, TOW| TAE7EITHE,
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ER R0 TR 166 E AT 28 /T R AR AE

1. CIEF:

/* */

/* --- STC MCU International Limited */

/% == WORSTC 1T RYIE T HLE A0 1647 52 B 2%/ TH L AR B -/

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

/* --- Fax: 86-755-82944243 */

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

/* --- Web: www.STCMCU.com */
R i s RN TS o Tl 07 ) S — *
JiE T T e TG U RE Gl g ] — %
/* */

#include "reg51.h"

typedef unsigned char BYTE;
typedef unsigned int WORD;

I

/* define constants */
#idefine FOSC  18432000L

#define MODEIT //Timer clock mode, comment this line is 12T mode, uncomment is 1T mode

#ifdef MODEIT
#define TIMS  (65536-FOSC/1000)

//1ms timer calculation method in 1T mode

#else

#define TIMS  (65536-FOSC/12/1000) //1ms timer calculation method in 12T mode
#endif

/* define SFR */

sfr AUXR = 0x8e; //Auxiliary register

sbit TEST LED = P0OMO; /Iwork LED, flash once per second

/* define variables */

WORD count; //1000 times counter

//

/* Timer0 interrupt routine */
void 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 #8508 1667 58 I 2/ TH B s A X -/
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82944243 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
7 AR  PAE F BAE CE FHZART, mmmeemmeeeee- */
/*ABERR T A BT A T R I BRI e eeee- */
/* */

;/* 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

s

;/* 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

$

s

;/* TimerO interrupt routine */

TMO ISR:
PUSH ACC
PUSH PSW
MOV  TLO,  #LOW TIMS
MOV  THO, #HIGH TIMS
MOV A, COUNT
ORL A, COUNT+1
JNZ  SKIP
MOV  COUNT, #LOW 1000
MOV  COUNT-+1, #HIGH 1000
CPL  TEST LED

SKIP:
CLR C
MOV A, COUNT
SUBB A, #1
MOV  COUNT, A
MOV A, COUNT+1
SUBB A, 40
MOV  COUNT+I, A
POP  PSW
POP  ACC
RETI
END

;timer0 work in 1T mode

;set timer(0 as model (16-bit)

;initial timer0 low byte
;initial timer0 high byte
;timer0 start running

;enable timer( interrupt

;open global interrupt switch

;initial counter

;reload timer0 low byte
;reload timer0 high byte

;check whether count(2byte) is equal to 0

;Ims * 1000 -> 1s

;work LED flash

scount--

SERECR 8051 8 A WL A ]

7ML www.STCMCU.com
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7.2.3 #ER2BNA EFHERIER)
IR R R B 52 /SR O/ AT B E B RIS AL SR, I T BT R

TFO Interrupt
Toggle
CLKOUTO
P3.4
i TOCLKO
(8 Bits)

SEIT &%/ TR o K 2: 847 F Bl H e

TLOM i th A B ALTFO, T A THON A E 3 ATLO, THORAHEKMAME, HFEMTHORN
BAAZ,
MR T, MTOCLKO/WAKE CLKO.0=11}, P3.4/T0O% I B v & I 230 i i o s
CLKOUTO. %t iz = TO j Hi%/2
WRC/T=0, SEI 8%/ EEETONS P36 R0 £h it %, M.
TOLAEFE I TR (AUXR. 7/TOx 12=1)I [¥) i tH B S ARER =(S Y Sclk) / (256-THO)/2
TOTAELE 12T EU(AUXR. 7/T0x 12=0) i [ 41 H AR ZR=(S Y Sclk)/12/(256-TH0)/2
ERC/T=1, EI 3%/ THEASTO XS SR ki N (P3. 4/T0) T4, -
R8I ARIER = (TO_Pin CLK) / (256-TH0) / 2
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; E TR0 B (IR AN IEF, ERROTIEASMBENERERER
; NEEF R E BT RS TP BT BENT B A LA iR B AR T IR R

1. CiEFr:

/* */
/* --- STC MCU International Limited */
/* --- STC 1T Series MCU TO(Falling edge) Demo ------------------- */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82944243 */
/* --- 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; /timer0 work in 1T mode
TMOD = 0x06; //set timer0 as counter mode2 (8-bit auto-reload)
TLO = THO = 0xff; //fill with 0xff to count one time
TRO=1; /timer0 start run
ETO=1; //enable TO interrupt
EA=1; //open global interrupt switch
while (1);
}
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2. SLHRIERF:
/%

*/

/* --- STC MCU International Limited

/* --- STC 1T Series MCU TO(Falling edge) Demo

*/

___________________ */

/* --- Mobile: (86)13922805190
/* --- Fax: 86-755-82944243

*/
*/

/* —-- Tel: 86-755-82948412
/* --- Web: www.STCMCU.com

*/
*/

/* 1f you want to use the program or the program referenced in the */

/* article, please specify in which data and procedures from STC  */

/*

*/

AUXR DATA 08EH

s

;interrupt vector table

ORG  0000H
LIMP  MAIN
ORG  000BH
LIMP  TOINT
ORG  0100H
MAIN:
MOV  SP, #7FH

MOV  AUXR, #80H
MOV  TMOD, #06H
MOV A, #OFFH
MOV  TLO, A
MOV  THO, A

SETB  TRO
SETB  ETO
SETB EA
SIMP  §

s

;TO interrupt service routine

TOINT:
RETI

END

;Auxiliary register

;TO interrupt (location at 000BH)

;initial SP
stimerO work in 1T mode

;set timer( as counter mode?2 (8-bit auto-reload)

;fill with Oxff to count one time

;timerO start run
;enable TO interrupt
;open global interrupt switch

ARRIRII805 1 A HLBETE A F B M. www.STCMCU.com
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7.2.4 HER3(FSLLITHES)

XERT L, RS, eI U TR, RUR BB TR E N0 F]

X ERT 250, AR @ B 30 TLO S THOME 2 NS (I8 AL v 4 #s « T B ARSI (1) 2
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=] A M B2 - RS
7.3 EBRRE/ATEE TIEER

I X2 A ASTMODH (M 1(TMOD.5). MO(TMOD.4)fiE , E I 28/ 588 1A 3R A [F 11
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

SE IS #5 /T B OB 0: 136058 I 45 /1 B as

4GATE=0 (TMOD.7)if, HITRI=1, N5 383140, GATE=1MF, o daoh i NINT 14551 52
BESS1, IXFEASEEUBK SE & . TR1NTCONZT A7 2% N IS HIAL, TCONZF A7 a8 251 () BAK Th RE ik
DL T TCONZF 77 25 I 4H

BCT=01F, ZEITIERED] RGN B0 05, TUR I R 8, T1 AR w7
Ko BOT=10, ZEITERLDIN K AP3.5/T1, BITITAEEHH07 K.

STC12C5A60S2 R 51| B ML e i 28 P Ah i Bod . —Fp 2 12T, S 1244,
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 1AC BN 1600 B 25 /1T 82s, HTLIRISAI AITHL IS Frf pit. TL1AISAHL
Vi tH R THLEAT ,  TH1H %0 H B AL TCON A [ H AR EAL TR .

MGATE=0 (TMOD.7)I}, 4NTR1=1, WK #5120 GATE=1ff, o 4% A INT 142 ) &
BPER1, XAE RSBk SE M & . TRIATCONTZ A7 28 P 7,  TCONZF AT 2% %07 1) B AR Th R ik
DL AT TCONZF A7 25 A 41

MOT=0/F, £ BIF GRS RGBS, TR IS Bh R 5, T1 TR ey
Ko BOT=11F, ZEIFFEEREBIN K5 AP3.5/T1, BITITAEE 05 .

STC12C5A60S2 2 41| H F HLIFY5E I 2 PR AT s 2. — M2 12T, B2 a4,
580518 LA Si4h—Fh 1T, R8N, EERAEFK8051H FHLKI124% .
T1RIEE 2 AR T e B A7 2R AUXRH I TIx 1288, @R T1x12=0, T TAEFE12THE; W
Tix12=1, T TAEFE1THE.
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ER 1 TR 1600 E AT 28 /T BRI A2

1. CIEF:

/* */

/* --- STC MCU International Limited */

/% == WORSTC 1T RYIE T HUE 35 11 16067 58 B 2%/ TH AR B -/

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

/* --- Fax: 86-755-82944243 */

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

/* --- Web: www.STCMCU.com */
R i s RN TS o Tl 07 ) S — *
JiE T T e TG U RE Gl g ] — %
/* */

#include "reg51.h"

typedef unsigned char BYTE;
typedef unsigned int WORD;

I

/* define constants */
#idefine FOSC  18432000L

#define MODE 1T //Timer clock mode, comment this line is 12T mode, uncomment is 1T mode

#ifdef MODE IT
#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 =TIMS; //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;

#endif
TMOD =0x10;
TL1 =TIMS;
THI1 =TIMS >>§;
TR1 =1;
ET1 =1;
EA =1;
count =0;
while (1);
}

2. YRR :
/*

/timer] work in 1T mode

//set timer1 as model (16-bit)
//initial timer1 low byte
//initial timer1 high byte
//timerl start running
//enable timer] interrupt
//open global interrupt switch
//initial counter

//loop

i/

/* --- STC MCU International Limited

*/

¥ - FRSTC 1T R B HUE I 25 1 164758 I 8%/ THE s -/

/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82944243 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
AL S e i i Ao DR 1 — +/
B EiR T e e U o e SE S e I — +/
/* */

;/* define constants */
#define MODE 1T

#ifdlef MODE IT
TIMS EQU 0B800H
#else

TIMS EQU OFAOOH
#endif

;/* define SFR */
AUXR DATA 8EH
TEST LED BIT P1.0

;/* define variables */
COUNT DATA 20H

s

;Auxiliary register
;work LED, flash once per second

;1000 times counter (2 bytes)

;Timer clock mode, comment this line is 12T mode, uncomment is 1T mode

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

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

AERECKII805 13 AL AR] B MG www.STCMCU.com
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ORG 0000H
LIMP MAIN
ORG 001BH
LIMP TMI1 ISR

s

;/* main program */

MAIN:

#ifdef MODEI1T

MOV
#endif

MOV
MOV
MOV
SETB
SETB
SETB
CLR

MOV
MOV
SIMP

AUXR, #40H

TMOD, #10H

TL1, #LOW TIMS
THI, #HIGH T1IMS
TR1

ET1

EA

A

COUNT, A
COUNT+LA

$

s

;/* Timer1 interrupt routine */

TM1_ISR:
PUSH ACC
PUSH PSW
MOV  TLI,  #LOW TIMS
MOV  THI,  #HIGH TIMS
MOV A, COUNT
ORL A, COUNT+1
JNZ  SKIP
MOV  COUNT, #LOW 1000
MOV COUNT+I,
CPL  TEST LED

SKIP:
CLR C
MOV A, COUNT
SUBB A, #1
MOV  COUNT, A
MOV A, COUNT+1
SUBB A, #0
MOV  COUNT+1,A
POP  PSW
POP  ACC
RETI
END

#HIGH 1000

stimer] work in 1T mode

;set timerl as model (16-bit)

;initial timerl low byte
;initial timerl high byte
stimer] start running

;enable timerl interrupt

;open global interrupt switch

;initial counter

;reload timerl low byte
;reload timerl high byte

;check whether count(2byte) is equal to 0

;Ims * 1000 -> 1s

;work LED flash

;count--

SRR RII8051 B A WL A 7]

B Mi: www.STCMCU.com
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7.3.3 BR2BN EHENEEIER)
AT i I 25/ TH S LR R ] B 3 E AR NS ALTHEES, W T EAR.

TF1 Interrupt
Toggle
>§ CLKOUTI
i P3.5
TICLKO
(8 Bits)

TE R 2% /T R 2: 847 B Bh E 2%

TL1 % AN B ALTFL, T HKTHI N R EFHFEATLL, THINAHRAEE, HEENTHIA
BAAE,

4 TICLKO/WAKE _CLKO.1=115, P3.5/T 1% JHIEC & A € i i
o B BT = T1 i R /2
IERC/T=0, TEI 38/ THEES T LN 38 RS oh it %, )
T1 TAEFE TR XU AUXR.6/T 1x12=1) i [ % H B B A2 =(S Y Sclk) / (256-TH1)/2
T1TAEE12THE K (AUXR.6/T1x12=0) i} i HH B A #E=(S Y Sclk)/12/(256-TH1)/2
WRC/T=1, EN 88/ BT U ANk N (P3. 5/T1) HH%k, 1
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: 86-755-82944243 */
/* --- 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: 86-755-82944243 */
/* --- 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 ;Auxiliary register

>

;interrupt vector table

ORG 0000H
LIMP MAIN
ORG 001BH ;T1 interrupt (location at 001BH)
LIMP  TIINT
ORG 0100H
MAIN:
MOV  SP, #7FH ;initial SP
MOV  AUXR, #40H stimerl work in 1T mode
MOV  TMOD, #60H ;set timerl as counter mode?2 (8-bit auto-reload)
MOV A, #OFFH
MOV  TLI, A ;fill with Oxff to count one time
MOV  THI, A
SETB  TRI1 stimerl start run
SETB  ETI1 ;enable T1 interrupt
SETB EA ;open global interrupt switch
SIMP  §

>

;T1 interrupt service routine

T1INT:
RETI

END
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7.4 FI4RIERT SR BN AE P (CRE AL RIZRF)

STC12C5A60S2 & 41 . jr HLA = B% v 4u A2 B 1 : CLKOUTO/T0/P3.5, CLKOUT1/T1/P3.4,
CLKOUT2/P1.0
55 AT Ym R I B A H A O R IR T BE B AT A
AUXR : Auxiliary register
SFR Name | Address | bit B7 B6 BS5 B4 B3 B2 B1 B0
AUXR 8EH name | TOx12 | T1x12 [UART MOx6 | BRTR | S2SMOD | BRTx12 | EXTRAM | SIBRS

WAKE CLKO :Clock output and Power-down Wakeup Control register
SFR Name |Address| bit B7 B6 B5 B4 B3 B2 Bl BO
WAKE CLKO| S8FH |name |PCAWAKEUP|RXD_PIN_IE | T1_PIN_IE|T0_PIN_IE |LVD_WAKE |BRTCLKO | TICLKO| TOCLKO

BRT : Dedicated Baud-Rate Timer register
SFR Name | Address bit B7 B6 BS B4 B3 B2 Bl B0
BRT 9CH name

R R Ih e 27 17 A AUXR/WAKE CLKO/BRTHICIE 5 7 1 :

sfr AUXR = 0x8E; / /IR Th B B A7 28 AUXR (1) 1k 75 B
sfr WAKE CLKO = 0x8F; / /IR R Th B 25 A7 S WAKE  CLKO#i ik 75 B
sfr BRT = 0x9C; //H Y IR Th e 2577 2 BRT () st il 75 1

R T e P17 28 IRC_CLKO/INT CLKO/AUXRHMIC 48 = 7 8 -

AUXR EQU  8EH SRR I BE 29 A7 2 AUXR (i Bk 75 B
WAKE CLKO EQU  8FH ST N R IR Th 66 25 7 8 WAKE_CLKO[f bk 75 B
BRT EQU 9CH BT BN AR IR T e 27 47 2 BRT [ bk 75 B

WA A1) FICLKOUTO/P3.4F1ICLKOUT1/P3.5% 4 Hi i 4 -
CLKOUTO/P3.4FICLKOUT1/P3.5 /] iR Bt th 4% 1l - WAKE_CLK O 47 #% ) TOCLK O iz Al

TICLKOfz# . CLKOUTO i H B B4 = i 5 I #5042 1], CLKOUT 1A 4 H I i 4915 b g I

AR LEEM, AL E I 2 7 L AEAE E N 2R B 277 30 (B4 B B B AR B 20) | AN 0 ViAH B 1)

SE I 38 BT, S CPU S S ik Hh .

BN R R Th e A 4728 : WAKE CLKO (Mbik: 0x8F)

WAKE_ CLKO :Clock output and Power-down Wakeup Control register (AN 7] {37 F-4iF)

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 [BRTCLKO |TICLKO|TOCLKO

B7 - PCAWAKEUP: 7EfHEXT, 27 RUFPCALTHA/ T B i EEpowerdown .
0: ZE1EPCA LA/ T BV AR Wit B powerdown ;
1: FVFPCA BRI/ B A Wi powerdown o
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B6-RXD PIN IE: AT, fiFP3.0(RXD) FFLERI, HAEHRXDYEE powerdown.
0: 2%1-P3.0(RXD) FFIERI, tH2X1ERXDM:E powerdown ;
1: f¥FP3.0(RXD) F AT ERI, thARFRXDMiEpowerdown -

B5 - T1_PIN_IE: BT, RVFTI/P3.SH T RFEEETIHEbRE, AT B powerdown.
0: ZEIETUP3SITFENTE TR WibRE, AR LTI #Epowerdown ;
1: RWTUP3SH T FEEETIH WSS, tARVFTUEMEE powerdown .

B4 -TO PIN_IE: iz, FLiFTO/P3 .4/ N FEH B TOH ke &, 1A TORIM: i powerdown.
0: ZEI1ETO/P3.4H T FEHT ETOH Wibr &, tHEE IETOMIM: BEpowerdown ;
1: FOYFTO/P3.4F T s ETOH Wiks &, tH AR FTOMMEE powerdown .
B3 -LVD WAKE: il , & 75 REX _LVD/P4. 6% HAS I W7 i CPU.
0: 2% 1EEX_LVD/P4.6f H Al e il CPU
1: FRYFEX_LVD/P4.6f% A Wikt i CPU .

B2 - BRTCLKO: J&75 LK P10 B A 37 i 4 3 & 2E 2% (BRT) (B 86 HE CLKOU T2
1: FUVFKEPLOBAIIC B N0 ST 38 p 26 Uk A 4% (BRT) B B 8 HE CLKOUT2,
iy A BT EE=BR T ) % /2
BRT LAELE I TN % A= = SYSelk / (256 - BRT ) /2
BRT LAELE 12T U ()% tH 451 % = SYSclk / 12/ (256 - BRT) /2
0:  AFCVFIEPLOMIEC B RT3 7 2% A2 2% (BRT) B B iy HE CLKOUT2
Bl - TICLKO: &5 suVFHRFP3.5/T 1IN B A 5 i & TR $hée tH CLKOUTI
1: SUVPRFP3.S/TUBIEC & € I 28 T I 8 HHCLKOUTL, LB B 2871 R g T
YELERE 302 (847 H Zh E M) , CLKOUT L Hi - Bl A= T35 H % /2
TITARE TR 4y tH A% = SYSclk / (256 - TH1 ) /2
T1TARLE12TRE I B % 1 453 = SYSclk /12/(256 - TH1) /2
0: AFVFHP3.S/TIEC B e i 25 T 1 £4 H CLKOUT
B0 - TOCLKO: & 75 3 V44 P3.4/TORKIC B 4y i I #5 TO 1) i ity tH CLKOUTO
1: FRVPREP3.4/TORIEC & € I 25 TOR B 4 tH CLKOUTO, b € I 45 T0 A BE T
PEZERE2 (847 shE 255 20) , CLKOUTOH I 14T = TO#: H % /2
TO TAELELT iU )% A28 = SYSclk / (256 - THO ) / 2
TOTLAEAE 12T (1% H A% = SYSclk / 12 / (256 - THO) / 2
0: ANFCVFHEP3.4/TOMIRC B 2y 7€ if 25 TOM I 84 I CLKOUTO
FR R BE A 1E 4% . AUXR (Ml 0x8E)

AUXR : Auxiliary register (A~ 0] fi7. F-Ji)
SFR Name| Address | bit B7 B6 B5 B4 B3 B2 Bl BO
AUXR SEH name | TOx12 | T1x12 [UART_MOx6 | BRTR | S2SMOD | BRTx12 | EXTRAM | SIBRS

B7 - TOx12: &I &0 FE#HHl fi7

0: & 2R0E B /28051 5 Fr WL g I 25 B BE,  BI 125343

1: €S0 FE /280515y WL E I 4 FE I 124%,  BPAS 73 i
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B6 - T1x12: & W &% 13 FE Fas 4 .
0: SERT 2R 1TEE Z8051 B Fr L5 i BSOS, BI124340;
1: SEIN 2% 13 FE L8051 B Fr WL I 28k FE 1248, BN Z» 47
WRUART & O HTUE AP R R R AR, W ETIx1262 e 2 UART & 2 12TiR 21T,
B5 - UART_MOx6: = FIBE O/ 1845 3 B 5 B AL
0: UARTH A RO RAE G805 1 B 5 ML ER R, BI1249 4
1: UARTH LI 0 )38 B AL 48805 1 B8 Fy WL H LI 3 EE 6, BI240 4.
B4 - BRTR: J7 ek A4S 1E T HIAL
0: ANRVFMILINSF R AERRIBIT;
1: RSP R R AR IEAT
B3 - S2SMOD: UART2 145 R hnf 45 4147
0: UART2MJBE R AN 5
1: UART2IHERF NGRS
B2 - BRTx12: MLy RER R A 28T B4
0: JRSLP AR R A RS20 Bt B— Ik
1 o7 s R R A RS RE LA b - BT
B1 - EXTRAM: W3/ AN RAMAT B4 47 o
0: RN RBRI1024F735 9§ ERAM;
1. 25106 P33 2 010247455 FERAM.
BO - SIBRS: 11 (UART 1) 45 % 0 A B e 47 o
0: MEFEEM B IMENE 1 (UART D) B 2 K A%
1o BB IR S R R A N 0 (UART) R R R AR 28, i 2 I 2% 115 38
AT DR AT S B RS A .

] 1 FHCLKOUT2/P1.0% i He i 4
CLKOUT2/P1.0fJ i bt 4% = BRT Vi t %2 /2
BRTx12 = 175 5 Rk A o TARAE 1 TR
CLKOUT2 TAEAE 1 THL I f) %60 4% = SYSclk / (256 - BRT ) /2
BRTx12 = 0, JUS7 AR5 3R R4S TARAE12T i
CLKOUT2 TAELE 12T U % i i = SYSclk / 12/ (256 - BRT) / 2

FH PAEFE R rp n ] BAA ¥ B CLKOUT2/P1L.0%S 4y H i
1. XIBRT 2717 5 M7 0 56 2B 2% 58 I 3% 1% 80 25 4 [, BRT = #reload_data
2. X AUXR AT A7 2% FF FUBRTRAL B 1, 1EM 7y e R AR 2% e i 2% 17
3. XfWAKE_CLKOZ 7 %% FUBRTCLKON B 1, 17 45 R e A= 38 rE I 22 35 HEZEP1.0
U8 HS i 4
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7.4.1 TERTEZ08Y ] 4RAZ R hier AR A2 PR

1. CIgF:

/* */

/* --- STC MCU International Limited */

% e FIRSTC 1T Z B S L2 S0 BT G P By eeemmemeoeemee %/
/* --- Mobile: (86)13922805190 */

/% - Fax: 86-755-82944243 %/

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

/* --- Web: www.STCMCU.com */
L LI R ISR G e ] 07— %/
M VETERR P P EOCE I 1R SRR BRI R - */
* ¥

#include "reg51.h"
/1

/* define constants */
#define FOSC
//#define MODE 1T

#ifdef MODE IT
#define F38 4KHz
#else

#define F38 4KHz
#endif

/* define SFR */

sfr AUXR

sfr WAKE_CLKO
sbit TOCLKO

I

18432000L

//Timer clock mode, comment this line is 12T mode, uncomment is 1T mode

(256-FOSC/2/38400)

(256-FOSC/2/12/38400)

= 0x8e;
= 0x8f;
=P3"4,

/* main program */
void main()

{

#ifdef MODE 1T
AUXR =

#endif
TMOD
TLO =
THO =
TRO =
WAKE CLKO =
while (1);

H

0x80;

0x02;

F38 4KHz;
F38 4KHz;
1;

0x01;

/138.4KHz frequency calculation method of 1T mode

//38.4KHz frequency calculation method of 12T mode

//Auxiliary register
/Iwakeup and clock output control register
//timer0 clock output pin

//timer0 work in 1T mode

//set timer0 as mode2 (8-bit auto-reload)
//initial timerQ

//initial timer0

//timer0 start running

//enable timer0 clock output

//loop

SERECRII805 1 B A WL A =

7ML www.STCMCU.com
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/* */
/* --- STC MCU International Limited */
R CeR LY LR Pl U L T oo — *
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82944243 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
LS i o AR G LT V173 s J— *
R T S e T YR @ e R IGL Y g ] — J
/* */
;/* 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 */

Ve R L Y L Y X Kl VL STCIIP S TV — %/
/* --- Mobile: (86)13922805190 */

/% - Fax: 86-755-82944243 %/

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

/* --- Web: www.STCMCU.com */
L LI R ISR G e ] 07— %/
M VETERR P P EOCE I 1R SRR BRI R - */
* ¥

#include "reg51.h"
//

/* define constants */
#define FOSC  18432000L

//#define MODE 1T //Timer clock mode, comment this line is 12T mode, uncomment is 1T mode
#ifdeft MODE 1T

#define F38 4KHz (256-FOSC/2/38400) //38.4KHz frequency calculation method of 1T mode
#else

#define F38 4KHz (256-FOSC/2/12/38400) /138.4KHz frequency calculation method of 12T mode
#endif

/* define SFR */

sfr AUXR = 0x8e; //Auxiliary register

sfr WAKE CLKO = 0x8f; /Iwakeup and clock output control register

sbit T1CLKO =P3"5; /ftimerl clock output pin

/1

/* main program */
void main()

{
#ifdeft MODE 1T
AUXR = 0x40; /timer1l work in 1T mode
#endif
TMOD = 0x20; //set timer1 as mode2 (8-bit auto-reload)
TL1 = F38 4KHz; //initial timer1
TH1 = F38 4KHz; //initial timer1
TR1 =1 /ftimerl start running
WAKE CLKO = 0x02; //enable timerl1 clock output
while (1); //loop
H
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2. CYRIERF:

/* */

/* --- STC MCU International Limited */

e PRSI NOR U Y L R R SR P IV — */

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

/* --- Fax: 86-755-82944243 */

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

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

L S g S e o )i R N ——— */

P ABERR T BT A T 2 R I OB RS - */

/* */

;/* 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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Fax: 0755-82944243

7.4.3 TR TR & RS HY AT 4RAZ A $aa L AONIR AR R

1. CIEF:

/* */
/* --- STC MCU International Limited */
P wec RSTC 1T 2R 8y HUAST R 2 2 A 38 0 T G R i -/
/* --- Mobile: (86)13922805190 */
/* -—- Fax: 86-755-82944243 */
/* -—- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
L S g e T iRy 1 S —— */
R T Tl b Y I L S 410 S L — */
/* */

#include "reg51.h"
/]

/* define constants */

#define FOSC  18432000L

/l#tdefine MODE 1T

#ifdet MODE 1T
#define F38 4KHz
#else

#define F38 4KHz
#endif

/* define SFR */

//Timer clock mode, comment this line is 12T mode, uncomment is 1T mode

(256-FOSC/2/38400)

(256-FOSC/2/12/38400)

sfr AUXR = 0x8e;
sfr WAKE_CLKO = 0x8f;
sfr BRT = 0x9c;
sbit BRTCLKO =PI1"0;
/]
/* main program */
void main()
{
#ifdlef MODE IT
AUXR = 0x04;
#endif
BRT = F38 4KHz;
AUXR |= 0x10;
WAKE _CLKO = 0x04;
while (1);
h

//38.4KHz frequency calculation method of 1T mode

//38.4KHz frequency calculation method of 12T mode

//Auxiliary register
//wakeup and clock output control register

//BRT clock output pin

//BRT work in 1T mode

//initial BRT
//BRT start running
//lenable BRT clock output

//loop

SERECRII805 1 B A WL A =
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/* */
/* --—- STC MCU International Limited */
/¥ --- WZRSTC 1T 515 HIAMSZ IR 26 5 AR 48 10 1] R i) iy 1 -/
/* --- Mobile: (86)13922805190 */
/* —-- Fax: 86-755-82944243 */
/* -—- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
L S N i E TS L1117 o) e ——— ¥
[ AEAERR T A S B AR BT R T R I BB R e */
/* */

;/* define constants */

#define MODE 1T ;Timer clock mode, comment this line is 12T mode, uncomment is 1T mode

#ifdet MODE 1T

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

BRT DATA  09CH

BRTCLKO BIT P1.0 ;BRT clock output pin

ORG 0000H
LIMP MAIN

;/* main program */
MAIN:
#ifdef MODE 1T

MOV  AUXR, #04H ;BRT work in 1T mode
#endif

MOV  BRT, #F38 4KHz ;initial BRT reload value

ORL AUXR, #10H ;BRT start run

MOV  WAKE CLKO,#04H ;enable BRT clock output

SIMP  §

END

SERECKII805 1 ML AR B MM : www.STCMCU.com  STCI2C5A60S2%&%1 1T 8051 ML HLH e 209



FEmSTCH 7 Mi: www.STCMCU.com Mobile: 13922805190(%k7kF) Tel: 0755-82948411 Fax: 0755-82944243

7.5 HZIntel 8051 F F #l EBT230/189 2 Ff 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 R Ly AL & I 28/ T E 5 0Bk L2 DLW N L3R T o1 50,  BRJEnioh-#5 2%, Bk, mh
Afe B S BRI EUE AR T B E B N T AR A7 28 THx TLxH 2%, T 0 200K S T+ 25 4R LA
25, 280 2" AMRAN,  DAFLAMGAE AT B 1 B THX R TLx .

W SEBRFEUE AN, HEEEKE An (n=8. 13, 16) , MIMN3E A iHHgeTix. TLxH it
HME N2 —x, NP2 BB . #lin, TAET RO 136, MWn=13, L2 H#H,
TAE K 16, Win=16, A2 MAESELE, Fril, HHEHIMEN (0 = 2'x.

XTI, SRS TR, MALES S E B R TIA OG. RI, R AR N
M RGPk € i) EATH B8 I . B LA A6MEz A, AL i 30 -

12 12

N nf:l:ﬂ\:: = =
LA JE 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 WEKTIHEIE
SETB  FA ;
SETB  ET1 ;} e
; HABYIIE AR 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 HJER T W IR S TR AR K. STC12C5A60S2 F 41 B LA o 7 J 1 < 5 v I
= NREPWE R E AN ET I, —EANEHN, B E L2 J IR R

FT R X BT

[BI3Y  KFARERIE Bk 58 o e d g I/ T+ B e 28 AT ok B kA 7 A, t AT 32 P 5 I /3
B a0ml 2 /T EES VAT SR R . A e i/ RE80 (T0) Bl #Eal, AR 1%t
INTO 5| L f 1F ik rh 3R 47 fik 9 ko

T@m

VEEGATENT, HLEsEIATP Nlus. AHIFE R BLm bl in T .

INTTO:

LOP1:
LOP2:

LOP3:

MOV

INTO 3] i
T TOH %

=k
MOV TMOD, #O09H
MOV TLO, #OOH
MOV THO, #OOH
CLR EXO0
JB P3.2, LOP1
JNB P3.2, LOP2
SETB TRO
JB P3.2, LOP3
CLR TRO
MOV A, TLO

B, THO

; WTOAER T3, GATENI
} THO, TLO0

;. JINTO i

; EFFINTO S| B 5
s SRFRINTOS| I i P
s JABITOF LA TH4L
;S5 INTOfE BT

: 1EIETOH4E

s AR EUE %A

s AT E B
;PRI SR A AL PR

ARRIRIN8051 L A WL A 7]
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[14Y  FIH e /T B AR 0ml e i/ 114028 LA Tty 11 50 R 4058w B s N ity 11 7 2 FH 12 11

FERELE R A gt b i 2 LS B PN B R INTOATINT LA Y, T E I /i B A
2o, WAPRE TSR TGN AN b Wi . B € I/ THE0Rs LS SR AR B X AR 7 5K
2 (HZIFEEN) , WEIFEWIME R, T g DN — AN kA bk, TH 5088 BRI E 0% H
B LR W RAREALTF UL, [ BN R PR,  TTIE R 138850 — S8 h s
Hi. BATER/THEEST (T KPR R AP WS R 7 A 8. AP om i T -

(1) FEFE:

ORG  0000H
AJMP  MAIN s T
ORG  001BH
LJMP  INTER ;s TR RS 2T
ORG 0100 : FREFAH
MAIN:
MOV SP, #60H s WEMERRIX
MOV TMOD, #60H o WHEERN /R, o2
MOV TL1, #OFFH s WEITHEUE L
MOV THI, #OFFH
SETB  EA : JTH Ik
SETB  ET1 o JFERE/THEES Lk
SETB TRl s JABIE R /TR 1T
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(2) PWIRFIES (AR PERL IS )

INTER:

ORG

PUSH
PUSH
PUSH

POP
POP
POP
RETI

1000H
A

DPL
DPH

DPH
DPL

S T AR 55 A ) 2 A 3

B NHART

} A

Bl R

; R [Al

(5] N RS @EEPL. OFPL. 14350 H B 8200 n sF1400 n sHI . Nk, RS
RN /T80 (T0) , e S, FEMON6MHz, TP=2u s, &84 €% ECNICH

38,

ARy B il 4 «

(1) IRt ey B

PLTO:

MOV
MOV
MOV
SETB
SETB
SETB
SETB
SETB

TMOD, #03H
TLO, #9CH
THO, #38H
EA
ETO
ET1
TRO
TR1

s WETOEN 7203
s WETLOFIME
s W B THOWIE

i

N =E
N =E

A BRI RIN8051 5 A WL A ]

B M www.STCMCU.com
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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 EAIE
CPL P1.1 3 WPL 1 HE 5 BUR
RETT ; IR [A

FE SR N o S R T T R T

(1) SERF/ T Hak (K S

SERS /T EES R At BUE 2 Rl 0% Y 1 EHLE SR P WA B, el A ERAE A B Bl it
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
ENAHMEIMNE LR RGUIRAIRE . FTIEEIAAME, BIE R WIR S FE X THx TLxEHr & 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
MOV
ADD
MOV
MOV
ADDC
MOV
SETB

EA

A, TLx
A, #LOW
TLx, A
A, #HIGH
A, THx
THx, A
EA

(2) BAEBOSAT T EUE
TEBNASTHGSAT W @ I /TH B T BB R, WRAIER, e se e . XRFEDNA
A BETE [F) — B 22 [R] B S B THx RI TLx R (R v B Bedn, SEiTLx S i5eTHx, R E B/ TH s i
TIBATIRAS, TELTLxA WA 7= A8 I THxEAL, T 7E SETHR AT 2P AR EAL, IR I 15245 Y THx A AN 0f
T [FFE, JoiETHx S EETL ] G A .
— b AT R VR SRR THR, JEIRTLx, KRR I THEEAT FL B 2 8 s
MR ARSE, MR E e R B, BUEE BRERE, EEEANE RO EE. E

R T :
RDTM:

MOV A,

THx

MOV RO, TLx
CJNE A, THx, RDTM

MOV

RI, A

s A% rp i

s BRTLxH St A

: LOWA R 19 v 29
s WERFITHEIE

s E AT TR A %A
T ECME M

s BE i EoIE

; JTH

s EHUTHxFEAH
s U TLXFERO

s HEBPIIRTHXAR, A5 ARSE, MIEEAR
s AEIEH, FERPAE T AT, 75 00 HE

: K THxAZ TR

A BRI RIN8051 5 A WL A ]

B M www.STCMCU.com
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£ o= 4= N4
H£8F HITORIE

STC12C5A60S2 41 % 5 HLE A 24K FHHUART (Universal Asychronous Receiver/Transmitter)
TAE RN T AATEEED (B OIS 2) . BRI RN BRZE . — M BALE
T8 — NRATEH AR DR R R AERSHR. BB OB SEESH2NEM
PTG, RIRLE ARG, T CARI A RIS s o RIR LR vhds HAE S N AR e,
P b BRI M ANGE S N, RIS G2 28 o] AILH — AN bbb ag . AT D LIRS 22 ol
e SL R RS 2 99H;  HRAT D20 PN Z b A 3L F I Mk RS 2 9BH. BB AT D 1HI P AN P8 AR
FRATIBAE R IR D e 27 A7 25 SBUF; BB AT LI 20 BN R I 28 SRR B AT 18 {5 Kk Th R &7 A7 28 S2BUF .

STC12C5A60S2 Z 41 ¥ HLII AN 83 4T D G 4hh TAE 72X, Forb oy s s 3 2 vl AR
B, FPMEEER, DMEAENHGEE . 7 nT AT B A R R 3R AN [F] 1Y
TAET . EMLrTE S A s s SOy ok AT R P A B, R R

STCI12C5A60S2 F 41 F Jy L ER AT 111X RE AR 73 £ TxD/P3. 1 MIRxD/P3.05| i{, H:47 H2
Xof R (R AE A 43 SR TXD2 MIRXD2 . I8 I 15 B AR T e a7 A7 2 AUXR 1 I S2. PA/AUXR1.417,
1712 (UART2) YjRE AT LAZEPL LI AIPA L 2 (AT V)4 . 4R AT LI 2D BEAEP L I SEILI, X R

B HZP1.2/RxD2MIP1.3/TxD2. 44T 2T BEAEPA I SLBLET,  %F M [ 8 I /& P4.2/RxD2M1P4.3/
TxD2.

STCI12C5A60S2 R4 Fr (L B 4T85 1, BRI TR @EE A0, B n] iy il — %
ANATVON, BB —FEEH, TV REITMEE.

8.1 BITOTHHEXFFS

= ik | 1o BRI fgs Lop | At
AUXR Auxiliary register 8EH | Tox12| Tix12[UART MOx6 BRTR|SZSMOD|BRTXIZ EXTRAMlS]BRS 0000 0000B
SCON Serial Control 98H [SMOFE| sM1 | sM2 | REN | TB8 | RBS | TI | RI [0000 0000B
SBUF Serial Buffer 99H XXXX XXXXB
PCON Power Control 87H [smoD | smopo | LvDF | POF | GF1 | GFo | PD | IDL {0011 0000B
IE Interrupt Enable A8H| EA |ELVD|EADC| ES | ET1 | 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 P(‘,AW/\KFUPleD PIN II',|T17PIN7IF.|T07PINJF|I_VD7W/\KF.|RRTCI KO|T1CI.K0|TUCLKO 0000 0000B

- control register
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1. B1TO189ITHEF F85SCONFIPCON
STC12C5A6082 Z 51 H AL AT H 1A PN B 4738 . B AT 181 27 47 25 SCONFH B A
RIEPRRFIR T B8 5 A7 245 PCON,
AT PR B A7 45 SCONH TR B B AT 185 11 AR 7 SRS s il Thag . A% i T -
SCON : HAT#EHI %74 (A {7 F-4k)
SFR name | Address bit B7 B6 B5 B4 B3 B2 | Bl | BO
SCON 98H | name | SMO/FE | SM1 | SM2 | REN | TB8 | RB8 | TI | RI
SMO/FE: PCONZFA7#%H [FJISMODO/PCON.6A A1, 1247 I FWues A I o 2448 0 2] — A~
TR LAY, BT UARTIE R 28 % B %A . B R AFIE =
M PCONZF A7 2% 1 [JSMODO/PCON.64 MO, %A FISML— L $i 7E A 471845 1) LA
R, WFERATR.
HASMO. SMI1% A ZH A e B 4T LI LAE 5 =K

SMO | SMI | TAEF=0 | ThAgimg WA
0 0 J100 Efﬁt@%i% HUART _MOx6 = O, PiHFZRESYSclk/12,
” e e SAUART_MOx6 = 11, P52 S ySelk /2
8. UART,

0 1 1 22 A (2%MOP/32 )< (GE I 28 1 (1735 H 2R BEBRT M ST I8R5 28 ok A B 1385 )

1 0 2 9fIUART |(2°°° / 64) x SYSclk & 4 TAER &%

T T e ﬁgggg (2590732 x4 1 1935 11 %€ SBRT A . % 2 SR £ )

HTIx12 =0, ERF & 1% H 3 = SYSclk/12/( 256 - T H1);

T1x12 = 10, ERZR 1% 2 = SYSclk / (256 - T H1)

BRTx12 = OF, BRTHMSZIEAFER K A28 A% 2 = SYSclk/12/( 256 - BRT );

MBRTx12 = 1], BRTSIHRFZR KA 35 H 2 = SYSclk / (256 - BRT)

SM2: fuifF i 280y A3 ZHLEE AL
e 7 28 77 3, dnFSM247 A1 HRENAL AT, LA T Hu bk il i IR & o bt
A DA U B 55947 (EPRBS) Sk Hhhibiyi:  #5RB8=1, i Bl IZMUE Hokki, HubkfS
BT LLENSBUF,  FEAERINL, HETAE B IR 25 F2 7 vh F R AT ik 5 LU A #7RB8=0,
VERZ AN R ook iot, B Edd HARRFRT=0. 767202805 X3, fnFSM247 A0 HREN{.
R, BRSSO AL T b it 577 2 B 2R RS . AR RIIIRBS NO0ER 1, ¥yl fEF2 i 2 1
& HHENSBUF, HAERI=1, M RBSIE & R 5647
J7 AT R0 A EZHEE T, FEIX PR A, ZRESM2 NN,

REN: fo¥F/28 1 AT g dI0 . AR B REN, BIREN=1N R0V AT HUCIRAS, "IJH3)
AT EANARRXD, RIS B . B EAIREN, HIREN=0, WAL 805,

TB8: {E7 2873, BONEIRIEMEIN R, & E R BEALEGE0. Flan, v H1ELL
P (R 58 7 B 22 HLIEAS Hh R s Mk it/ st AR 66 . 7277 ROFI T 1, A AN .

RB8: 7E77 28773, BRI BN EHE, 1A B RS0 A sk it/ e i i A A7

75 RO A HRBE(E SM2=0). 5 317 A HIRB8(E SM2=0, RB8 2 FZ i 2| (4% 1-47) o

RERERMIB0S1H LI A B M : www.STCMCU.com  STC12C5A60S2&%1 1T 8051 H N8l 218




FmSTCHE J7 M : www.STCMCU.com Mobile: 13922805190(%k7kF) Tel: 0755-82948411 Fax: 0755-82944243

TL:  RIEFWER P BbrELL. 77300, AT RIAMAR AL R, e E 3 E
Bz, BITI=1, [a EHUE RSB, w B b WS TLA AU AR E S, BITI=0. fEH Al 75K
o RS IR IT A6 A IE I N BRREAF B, RITI=1, i N b W Je T T AU A %

RL:  BChWrig ks &AL . 577300, AT RCE 55 801 45 Ay il A SRR 1 H 2 B A RI=1,
) E LG SR A W, R WS RTL A BFE R, BIRI=0. 76 H AL 70, s AT
B2 1l A7 fy v ) INF 20 py N BB AR AR B A, BIRI=1, [H]CPUJ i I3, mi 87 v 7 J5 R 4
RS S .
SCONM T A ALl iE R BHLE A G 5 EAL A% “0” . SCONRFITHAEN98H, Al {7 -
HE, B AT HBHEN98H~~9FH, W] FH# A SeI AL B
HFATIBE IR BER: S —WURIETERR, WEEEE S EALTL, BITI=1, 53R Wb e
YR TE IS BN, NS A BB AIRL, BIRI=1, iERP AL . BT TIMIRILL “802
7 RAMFENIERSW, BTN R W SR AN ATE R TUL RO K I b, 27
HH T IR S5 2 7 R B TURIRUEEAT A0, SR 43 AR EE . BRIk, A w7 SRob 26 A7 2 /S B
HEZNER, UOUETEAEO, 5 IRKE B I — IR SR 2 R B R

Y47 i) 27 A7 45 PCONH fSMOD/PCON. 7H T B 7 x01. 772, J7 3R 2N
%,
B YR 12 1) 27 A7 S PCONKE A F
PCON : HJg#H| w7 ey Rl 5-4b)
SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 | BO
PCON 87H | name | SMOD | SMODO | LVDF | POF | GF1 | GFO | PD | IDL
SMOD: R REENS . Y H BB A SMOD, HEISMOD=1, Mffif T E 1. 2. 300
FERINAE; SMOD=0, W& TAE 7 AR RN . "4 SMOD=0,
SMODO: T4 i A RdzHI67 . 24SMODO0=1, SCONZ 1% 2% (ISMO/FEAL ] T-FE (i 15
K ThRE; 24SMODO0=0, SCONZFf7#s 1 FISMO/FEX H T-SMOTSRE, FISM1—tL 45
SE AT IO TAE 0. ZALRFSMODO0=0
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2. BITOHIEE HDZ F2ESBUF

STC12C5A60S2 R F1 5. HLIG 34T 1 128 ph 25 47 2% (SBUF) [l 22 99H, S Fr2& 24> 2% i
9 B SBUFIIHERAE 72 At s B I Nk, 12 SBUF 3 /E v 3K 15 O B B I BUE . N ERAE 2y
XN NAF AR, I RS A8, e R res.

FATIBE N B BUE A AR . EPTA IS ATIESE 7 U, £S5 ASBUFfS 5 (MOV  SBUF, A)
RN, SRR R RIOR A AL A5 A48, AT 8 A7 8t 7777, Ham A AR L 3 A7 4%
Bz MRAEAFR T Bz “17 BTBSHIE R A AL A 4745 600, FFHEAT KX,

AT IE I B A28 — DML B e o 75 )5 RO B I 7 K 87, oAty 200y
7. MM sE e, B A7 s b A 7T 2N B AT B e P 2 SBUF HH, FLEE O I 2 N\
SCONRF A7 2% FHIRBSA o A1 H1 T SM28k 75 & Y5 B 1 Bl T 25k, RBSFISBUF HH P 8 ANAS .

H T B2 S8 P S T AT A AR 2 AISBUFZE M 2%, M T BE A — it 332 8 5 K B e #% 4o
FAF 2R NSBUFJE, AIALEIFF UG N —WifE 2, ENUNAEZ WIS R AT MMSBUFZE i 4%
BEAREGE, 75 0RT— Wi E 0 . SBUFLLIFAT J7 RakAE A #F B s 2k

3. W FFRRAUXR

B AT A7 2 AUXRAVAS 20 R &7 & ST
AUXR : fiBh&fFas (AR SHk)
SFR name | Address | bit B7 B6 B5 B4 B3 B2 B1 BO
AUXR 8EH name | TOx12 | T1x12 | UART MOx6 | BRTR | S2SMOD | BRTx12 | EXTRAM | SIBRS

TOx12: T 203 B % B AL
0, TIPR0ZME458051 WP, 12 4M40;
1, ERFE80 (BT R—AL48051 12 5, A4
T1x12: R 2% 18 3 E A7
0, TN RALS8051 M, 12 704,
1, T2 (Rl R AL 48051 12 f%, A4
TSR UART 55 [ SE IS 28 L0 A 2 R AR 8, TIx 1267l DA HIUART R 2 12TIE 21T T .
UART_MOx6: HAT AR O I8 (5 ol FE 1 B AL
0, UARTH MR RORE AR 12THIS05 L# B, 12440
1, UARTH M0 B 2 & 4 12T 8051 /1645, 24340
BRTR: 573 RE5R KA 1s AT 4
0, AT R R ESRIBAT;
1, FRVFMOLERRR R A BRIBLT
S2SMOD: 5 2 RE 2542 1AL
0, = D2 AN ;
L, B O209B R G
XFF-STC12C5A60S2 R B H L, & D2 K G LR R R BB N R R RS, A
REfS e 1% 2 I 3% L N R i A 3% T B 0 1 BE A] DAk 5 I 2 LVE R R R B 4%, T LL
ST R R R A A E N R R R R
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BRTx12: MOSZIREZ R A S8 v Ed il A o

0, FHSLIRAFR KA B2 Bt $—IK;

1, FRSTRER R ARG IS — IR
EXTRAM: 0, SRVFFEH AT EBRI1024775H ERAM

1, 2RI NS 10247755 FERAM

SIBRS: HAT YR REZ R ARS8 IR B AT

0, B4, BITOPIERRAERIEFEN L, SIBRSZ B O 1R FFER R AR IE AL

1, MSZPRER R AESAE N BAT OB R R R A 8%, LB E R 28 1R BIREAL, 7T DAME At

372 I g1 A

B U] DL R 52 I 8 IO R R A By, AT DL BT S R R R AR SR MR R R AR
o MU EAUXRZ A A% ISIBRSAL (FRAT IR R IR FEAL) IR, B AT D BEMAL PR R R
TR VR R AR AR, BEI 8 I 28 1R DURE I HE SR AE S e I 8 / 1 F 40 / B iy HE e .

4. KR & 38 F 725 BRT
ST Y 2R A 2R AT AR BRT (Ml SN9CH, BB NO00H) FH T 17 B Ik 18] 5 % o

STC12C5A60S2 2241 B Fr L2 L THIS05 LB Fr ML, 07 J5 3 25 4E 58051 5 L

T SLUART & 1 FH 52 B 58 Lok e e s 2k 9%, AUXRAF I T1x12/AUXR. 647 5 AT LASS HIUART &8 O
R12TIE AT,

5. \HLHIE 5 Z 788 SADENFISADDR

NT FEZHLIEN, STCI2C5A60S2 R 51 MLt B T ML HLHE$ ] 75 77 4% SADENFI
SADDR. JL AP SADEN A& ML HE AR 25 47 5 (Muhik yBOH, & A74E N00H) , SADDRAZ MALHLHE & 17
% (Mol yA9H, EALEAO00H) .
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6. SEITO1HEEXAEFRIE. IPFIIPH

AT DR RVFALESHSL TR W R VR R A A TEH, R BT oV 5 A7 A RS s R
IE: i e iFarfias (WA 5-4b)

SFR name

Address

bit

B7

B6

BS

B4

B3

B2

B1

BO

IE

ASH

name

EA

ELVD

EADC ES

ET1

EX1

ETO

EXO0

EA : CPUM AT W o ir= i, EA=1, CPUJFRUFR, EA=0, CPUBERATA I W i
EAFIAE 2 05 Wr R T 2 gzl . RIS A T 1 e 2 EA TR 1] FL 8 2 25 R Wi E
T HR BT o V4 A 48 i

ES: BRAT IR o vRAL, ES=1, SRVFAAT HIrPIbr, ES=0, ZEILHAT L.

IPH : P IESe da il w5 A7 di i (SR f23-41k)

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 7 3Hhb)

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 g 2 il 7 .
HPSH=0 HPS=0F, 47 H 1 B ABAR I S 2 B (15 £120)
PSH=0 HPS=1K}, H47 119 W B AR S 2 i (P56 2 1)
YPSH=1HPS=0/F, 47 O 1R AR m e g b (152 2)
PSH=1HPS=1/, A7 O 1F A m e g b (1R 2443)

A BRI RIN8051 5 A WL A ]
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V A —H- kS
8.2 HITO1ITIEER

STCI12C5A60S2 A5 H Fr ML BB AT IBAS # 0 A 4Fh TAER S, nl il 4 gmFE X% SCONH )
SMO. SMIW B TS Hamatl, MR N R BEE, B KEMBEI 75
HAAH IR TME IR ERR0H,  ERAT D E NI B R A A7 2 .

8.2.1 HITONTIEEN0: FELBFEFR

EREROIRES, BT EGEE D LIEERDSBA T AR, LEBETOERMEFEEERE
FIUART _MOx6/AUXR.5 = OfF, i HRE [ 2 NSYSclk/12. 24 54T FIAE 0 Fy i {5 18 B i B AL
UART MOx6/AUXR.5 = 10, HiR4sZE @ NSYSclk/2. #1417 H ¥ IRxD/P3.0%w4 N, [F)45
ALkt (SHIFTCLOCK) HHTxD/P3.1%H, &ik. B8l MRALfEst.

BEROMAIE SRR : Y ENPATHEIE SN KIELZ M #ESBUFTR 20 A sl &%, 47 HHDE
SH7 F 4 LASYSclk/128%SYSclk/2(FHUART MOx6/AUXR.SHf 7€ f& 1243 B934 A2 253 450 F3 Hr M
RxDE B (MR R hr) . RiEsehWibrETIE 17, TXDE M RS Ak (SHIFT-
CLOCK) . #ItnEs-19 “Ki%” Fimw.

MEESAMGE, ME—AEEr, REESEGSENDA 2L (R ), LYFRxD R EEE,
[ i o VF TxD % H [F 2B R AL kv . — il (847) Bl K ik se BE i, B dilimiy ik B RS, HfA
TIRFEE S, 2B FIERES . EHRAOEEIRT, SAHRAETIEO,

RO RE . B0 FRI T, EAL O Wik R PR ERIL, BIRI=0, A7 0 EFE I
SIREN=11} J7 ) B 47 R0BWGL 2. B e Bud #2 )5, RxDNHEATH NG, TxDN[FED Ik
Fy . SR AT RIS R NS Y Sclk/1288S Y Sclk/2 (HIUART MOx6/AUXR.5Hf 5 A& 1253 #ids J&
25390 o« BRI ES-17 “HRU” BT

LRGeS — W 86 J5, HHIESEA, PR ERIGE L, EFRBHIEFRS. 4
RPN, A AUE AR LIEO

TAETHER0R), IUH0Z MBS IEHIALSM2, [EAFZITBSALFIRBSAL . H T~ I 45 2 [id]
TE NSYSclk/128%SYSclk/2, T e aefeft, Bzt 5 ML B e 8 RSB RS AL Bk

HAT O AR ORI S B E 8- 1 F R

HR BRI L, B TXCRIRX G 5o 70 5l = A HR Wi sk A5 5 IR B TI=18RI =1, & “BR
I “EENERFW, BTN R W O U R B R THA ERIE K h b, 20
FR TS SR AR S AT TIELRI
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WRITE

TO
SBU

INTERNAL BUS

F

RxD
OUTPUT FUNCTION

ZERO DETECTOR|

»START SHIFT
SYSclk/12
0 TX CONTROL
»{TX CLOCK  TI SEND
1
1 SERIAL
SYSclk/2 J: PORT
| INTERRUPT OUTPU%%%%QCTKH%
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 D4 DDS DD6 DD7
TXD(SHIFT CLOCK)| | [ | [ | [ | [ | [ | [ | | |

K8-1 AT L AR ROTS eSS P B

SERECR 8051 8 A WL A ]
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8.2.2 EITONITIEHER1: 8{LUART, F4FRAITT

LA B SCONFISMO. SMIA “017 B, H47 1N PAERT T/E. B A8 UART
e, —WifE B N106: IS, S EHRAL RALAESE) AR IR A7 . YRR AT AR, Bia]
RIEEEHATIEE. TxD/P3. LAKEEE, RxD/P3. OCNBERHIZWE R, AT NN TS
[IRIEHFAT

P 8-2 A HE AT 3 1 R Th e 225 A s i 1 R AL/ A i ) e S

B RIE SRR AT IR AR, Bl A AT RIE i TXDH H o M ENLAT — 5%
H “SBUF “HItE4mtEshRTEERARE, B “SBUF” 5516 “17 BAKREBIFIAE
FIZEONL, FFEAITXIEH| T Kk . KiESAH R 2 B 168t Bgs [F 5 .

FENL 25 A7 2 K B AN W A B2 6 Tx Do O &%, EEFR A DARBAN “0” fE4 7. X4
BUE N I LA B R AL A e s AT B, BIRHS MR “17 , el AL&EMEN
“O” , XAREKM, FTXESIRuERE —IRBA L, REM k%G S “SEND”
KA, SR WHE B R, HEA T WHERALTI, BITI=1, 1M ML R W b3,

PO AR S AL SO VAR B AZREN, EJREN=1Kf, 202808 DLik 8 45
SRR 1653 A 1) 38 2 KA B AT U TRXD, 446 B RxD T “17 — “07 [ 5 Bk AR 5t S
SIS HE U, R SL B E AT 160 AT 58S, 4 IFFHAE I AL 2 (785 . B L1670 40
THEE R S LI (] [ 25

167 ATHEUE R 16 MRS 2B L R R (R RIS 18] 3 M 1658 4, 7R R4 [R1 Y 7
8+ QRS AL 2% XF Rx Dy I BEAT KA, T R X UCRFEH S “=H " K{E, B3
VCREER /D2 R E, CAVE R TP, el St fEkiahr, R EIBIMEA N
“0”7 (RHESE) , MERIAAITERL, BB, FFEFAN 17 —~"0"BkAE ., k)
HIEIEA A R, M E AN TR, AN EAER.

B R BUE N R L A7 2 A TR N, 3 NIIFFHA A AR, i is i 70" 2 5]
TN 2 A7 B ) e A T, A RX A% B8 E e J — IR AL, S R— Wl FE e . 2 8] I 3 2 AR 7
A

* RI=0;

« SM2=0EFZ I B 5 1A 1.

M FEW R B A 2, SLIBEFRNSBUF, 1L 3 ARBS, EAIRI, BIRI=1, [°FEHLIE
KrpWr, & LR AR, WRIRRIK B ERIEER, THRMHHLE S, IR
FRE SR IRxD O B 17—="0" FIBkAE, 4k2E N —ifiei. BUE R, EmN ARG, %
B BAEF0, BIRI=0. @EHEN T, $£4718E TIETEAR, SM2EE N0,

FATIEE A R RS T AR Y, AT AR (R R S I /1T B8 1 3O ST S R R R AR 28

o=
H AT A P L IR R =250 32 X (S I /T i 2 1 ) R B BRT ST I8 A 5 O A i HH o)
HT1x12 =0, JERF AR 1A% H 2 = SYSclk/12/( 256 - TH1);
MTIx12 = 18, ER 2 1A% H 2 = SYSclk / (256 - THI1)
HBRTx12 = OFF, BRTMMSLINAFER KR A 23 A% H 2. = SYSclk/12/( 256 - BRT );
MBRTx12 = 1, BRTAMSZIEAFEE R SR A% 2 = SYSclk / (256 - BRT)
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INTERNAL BUS

Timer 1 or BRT 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 gyipy
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
71 STARTBIT —

RX CLOCK

o fnnn n n qmn .17
RXD lsuakrar/ D0 X D1 X D2 X D3 X D4 X D5 X D6 X D7 Y sropBIT

RECEIVE Y311 DETECTOR SAMPLE TIMES
SHIFT 1 1 1 N 1 1 1 1 1
RI

KI8-2  H3 AT AR L Th BE A A7 T P il A i e 1

SERECR 8051 8 A WL A ]
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8.2.3 BITONITIEHER2: 9{LUART, FiFREE

SMO. SMIPAAL NT0RS, B AT TAEERIR2, AT 0T TAEB 2 890 28l = P 815
UARTHEZ, H—MWifE BBV A5 IAEEA, SAL BN (RALAESR) , 1AL rTgmAEfr (5F
N R ) AN LI A5 AL o A AT dmFE A7 (BRONL Kd) HHSCONFR [ TBSHR A, R F s B A 18]
0, B PSW (1) 25 4B AR 5847 PAE 2 N TBS (TBSEE 7] 7 A 2 MLl AS b it B bk 3 A% 26 47
SCRTVE B OB R R IR AL) « B S5 9 B a2 ASCONFIRBS . TxD/P3. 14 & %3 1,
RxD/P3.0 80 1, PAAs X A kA7 e/ ki

12 R R N

ERAT S A 20 i ZE=05MOD/64 X (SYSclk 2 48 TAERT 447 2% )

R YRR R A A B X PCON R [ISMODAL AT W B, 24SMOD=1HF, %$#%1/32 (SYSclk)
: {SMOD=0i, #EF¢1/64(SYSclk) » M FRSMOD NN S AL, 7] W, B2 A g % 3k
A bR E

P 8-3 0 HR AT 1B E AR N2 1 Th e &5 M o e 1 R LUy 3 i e

A PE8-3 ] . AR AL, BRIERR R R ARSI, RISE B TBSTR It B4 77
2R BB A AN, AR TIREGE MBI EAAT R, FBUS/ R ik B IR R iy RS AR A ]

S AR R e — WA 2 i 0 5 [R] Bi 8 2 A

« RI=0

« SM2=08# SM2=1, I B I 9%/ RB8=1.

2 R S [F R I, A B R R RS AL B A7 2% B 25 NSBUFAIRBS 1, H E A
RI=1, [A)EHLERPWIAEE, 8 FREHAE — AL, NN R A 25 A7 48 TR 8 8
xﬁzﬁﬁ%% WAENRI, LIE EIRFZMAF L ST, FUEs EH UG R I Rx D N i 11 Bk AR
BE, B —mirE AR

f =2, %LI@IJEM?JLH%SBUF RBSHIRITG K.
T AT SCONFFISM2. TB8H 15 B LLIBAS N L), NEHLBEHAE T 7 (#,
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SYSclk/2

INTERNAL BUS

WRITE
TO
SBUF

ZERO DETECTOR|

STOP BIT _SHIFT
»{START 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  gyjFrl
IFFH
YVYV A
> DETECTOR
v p Il FA:
INPUT SHIFT REG.,
RxD (9 BITS)
LOAD
SBUF
READ
SBUF
TX
cLock 1 1 N | N 1 N 1 N 1 N
WRITE TO SBUF
~|SEND
DATA
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
1 | 1 | 1 | 1 | N |
RECEIVE oo [smrrer/ Do X DI X D2 X D3 X D4 X D5 X D6 X D7 XRB8 YSTOPBIT
BIT DETECTOR SAMPLE TIMES
SHIFT N 1 1 1 1 1 N 1 1
RI

I8-3 A AT AR 2 T BE 45 A s i T S iy B3 i 1

SERECR 8051 8 A WL A ]
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8.2.4 B|BITOTTIEFERS3: 9IUART, RHFRATT

2SMO. SMIPRAL LIRS, HAT7 1 TARER A3 BATEE B3 NN EdE =20 d@ (5
UARTHEE, H—WiRE BB AHR: ARG, MBI (RATES) , L T 4mFRhn (5
ORLHH) AU IEAL . KGR T dmAE s (BEON Hd) HSCONH [ TB8H M, mIFAF i B N 18
0, B A PSW T B A5 /B 1 56 67 PAEL 35 N TB8 (TBSEE 7] 1 A 2 HLIE (5 H O s bk 25040 A 47,
AT AR ) E AL IR L) o RIS B 9N B4 26 ASCONIIRBS . TxD/P3.14 K 1% ¥ [,
RxD/P3.0 480 1, LAAs X TAL AT 8l 0%
3R RN

AT e A 2R3 R e =2M0/32 X (G B 28/ B3 38 113k HH SR B BRI 96 4 58 kAR B 1A i HH )

HT1x12 = 0, JERF AR 1A% H 2 = SYSclk/12/( 256 - TH1);

HTIx12 = 1), ER 2 1A% H 2 = SYSclk / (256 - THI1)

HBRTx12 = OFF, BRTMMSLINAFER KA 23 A% H 2. = SYSclk/12/( 256 - BRT );

MBRTx12 = 1, BRTBMSZEAFIE R A SR A% 2 = SYSclk / (256 - BRT)

AL, BESCFIARE R — LU e 28 AT Ik PR X R I /v B 1B ST R R R AR AR
W BT IR R IE R, AT,

KI8-4 Hf AT I AR 3 1) Th R 45 M 7 7 B B L4 W s it 1

P I s-4n] i, R AR ERIAI B, BRI H TBSHR LA B A 73 A7 5% 28 9K 7 AN [A) 41,
HARIIBeE W HEEAMFE, HER  RIBEAET TR K P B A A [

PRI AR I e — WUE B S5 L 2 RT3 2 R B2 A

*« RI=0

« SM2=08# SM2=1, FH H I E 15 9%/ RB8=1.

2 IR AR R B, A BB A AL 5 A7 A8 1 3 ASBUFFIRBSH, JFE AL
RI=1, [AEHLIER B, ﬁu%iﬁs AR — AL, T NIECR RS A 75 A7 4 A T

Azfﬁi%é'i WAENRI, T LR FAHE 5T, Blleds SEHTIT A I Rx D4 A v 1142
= u ’ ?ﬁl‘l&‘F 'Fﬁﬁljiﬁu)\ﬁ IS

?“ 3, %Wﬂﬁ’]f?ﬂ:u'ﬁSBUF RBSFHIRITG K.
T A X SCON ISM2. TBSIIBEE LA AGEE N2, N2 UEEREE T 7 E.
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INTERNAL BUS

TIMER 1 or BRT WRITE

OVERFLOW TO
SBUF g TxD
’7
SMOD
»|START SHIFT patA
TX CONTROL
+16 TXCLOCK  TI SEND
SERIAL G:I
PORT
INTERRUPT
p{ =16
\ SAMPLE
1-TO-0 RXCLOCK  RI LOAD |-
TRANSITION »|START SBU
DETECTOR RX CONTROL gpypr
IFFH

i i i A
BIT

INPUT SHIFT REG.
(9 BITS)

> DETECTOR | L <L 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 [siarrer/ Do X" DI X' D2 X D3 X D4 X D5 X_ D6 X D7 XRB8 YSTOP BIT
BIT DETECTOR SAMPLE TIMES
SHIFT m_n n _n o m n n ™m0

RI

K183 Hi 4T a2 Tl e 4 M s i I Sl hcad i
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8.3 BITRBTRITRINKE

STC12C5A60S2 FF1 1 7 ML ER AT 3845 I RE 2 B BT ik TAERE QAN AT 57, 6 T AR
ORI, HAs %5 RGN 4P L SYScIkITPCONH R A 2 e ¥ A2 SMOD A 5%, i1
A3 47 R B 5 SYScIk MIPCONARL A oAb, 65 52 I /71 H i 1 BRBRT A S I 45 2R R A 2
WHEA K. W I/ VBEBRT MO R R R ARSI B, TR E R, fr
DI Fh g R 3 2 v AR 1

FATHRER0, HRRR S KGR EIAIFESY Sclkfi K .

25 038 45 3 W B ALUART MOX6/AUXR.5 = O, Hid% % = SYSclk/12.
26 RO I8 A5 3 W B ALUART MOX6/AUXR.5 = 1, Hd % = SYSclk/2.
— HSYSclki% & HUART MOx6/AUXR.SHEIF, WA AT TAEB 0 M) 345 % [ i A

AT TAERB2, HIHFRER5SYSclkf X4h, 1E5SMODAA %K.

HEEALKIEAN: FATIE B A 2PRF 3=25M0/64 X (SYSclk &4t L E 4 4i%)

SMOD=1/}, JH5F3=2/64(SYSclk)=1/32(SYSclk);

Y SMOD=0/, JFFZE=1/64(SYSclk).

HSYSclkitk i 5, B % BEPCONHKISMODAL, Al F PR AR . Frbl, XFpE
IR R AR A 5E .

AT RIS, HPRER AR

P 3R 3R=25M0D/32 X (5 I 88/ 1H 045 1 )3 He 5 BBRT AN I 45 2R R AE B8 I35 HH 2R)
HT1x12 = O, EHT881H9% H 2 = SYSclk/12/( 256 - TH1);
MT1x12 = 1, BB 2% LA HH 28 = SYSclk / (256 - TH1)
MBRTx12 = OfFf, BRTRSZYEAFER ARSI H 2 = SYSclk/12/( 256 - BRT );
BRTx12 = 1}, BRIMSZIERFR KRR HZE = SYSclk / (256 - BRT)

T R I 28T Bgs LRIBRT MO B RO AE SR IR, v RIGHLE AR MR Rr R, 17
SEPRR A 2 e AR AT R BR AT 3. AR, NERRIERRE, OCBRAE T e I A/ B 1
FOBRT AL 9% e 2 AR 25 10 R 1. SMODRIE R, W TR 75 B HAT T 2148 2 mft vl 5k
HLSMOD=011;

MOV  PCON, #00H ; {[#SMOD=0
MOV  PCON, #80H : [#SMOD=1

SMOD R ik L 4% fil] 2 77 4 PCON it i iy — i, HAth &% (00 F) R A 350 B AR 408 SE2 B 15 L 7
SE o
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PR R I A RS LB R R R ARSI, AR BRIARR, BT RS S
B R . NI R A T S E I s /B L HH %

SE IR 28/ BRI Y R0 SO BAINHA] (FD) PN B I /it B 88 1 [mlodis e i vk, Bile
BF 2%/ VT A L3 2= I 2%/ 1T s LI B D

STC12C5A60S2 R4 5 LA PN C I ge /it Hds, KE R 284 B 2s0 B 4Fh TAE 77 R,
T 6 FH 5 I /A B s L TR 2 (87 A Sh B VRN R s

WHEEN ST TET e Bm TIET 2 (ALHZIESE) , TLIRTHEH A K
H T SYScIKZ 1243 BB A 4345 (T 1x 12/AUXR. 67 5E A2 1243 B30 2 A 45 450) k. 24 T1x12/
AUXR.6=0Ff, BHHLTAEELI2TA R, TLIATHEUR Ak B T SYSclkZ 12 S Bkt s 24
T1x12/AUXR. 6=11F, B A WL TAEELITREE R, TL1AIHHEU AR B3 T-SYSclk A2 i 2 45 i ik it
AT, BB H S 1 %S R 5 SYSclk A F B B S ENA 55, SYSclkilk K, il Nk,
i R R . BT YN=FFN, &R — IR Y — ik (BRFR 1O 5 #7N=00H,
M5 B 256 I A A S HY — T 24SYSclk=6MHz HL T1x12/AUXR.6=0/f, — N8 R2pus,
#SYSclk=6MHzHT1x12/AUXR.6=10f, —AK#1Z1°80.167us (PR126%) . SYSclk=12MHzH.
T1x12/AUXR.6=0F, T—E8h A 1us, ZSYSclk=6MHzHT1x12/AUXR.6=11, —/MifehZ)
H0.083us (PR126%) o X F—AEF T,
T1x12/AUXR. 608, I /41508 18— VRBT 76 (RO )= (29—N) X 12 = (2°—N) X 12X

SYSclk

HT1x12/AUXR. 6=11F, 2 2%/ ss 10—k B i MO IR A (25—N) X 1= (2°—N) X

Tre 3 e i 2/ Bgs AR s, B
HT1x12/AUXR. 6=0F, E I 8%/ 15ge 1 1% H 2R =SYSclk/12 X (28—N) (X/#)

HT1x12/AUXR. 6=15F, 520 25/ B8 11137 3 =S Y Sclk X (28—N) (&/F))
A ASYSclk N R G B AR, NAYFERE N 8] 5 2.

1
SYSclk

AR, R B AT HGES OB R R i R — . IR AR TAE 7 A RS e R R 1
VA BEONAFE T RETHEAEOA R, NEUEYSREIAE, Hir8or R 4. BLUER 8%
S L TAE T 2 om e,

. T1x12/AUXR. 6=0, SYSclk=6MHz, N=FFH,
SEIN 3%/ H0E 1 TAE T 77 502 F%8 % 6 X 109 {12X (256—255)} = 0.5X 10° (YR/F) ;
#%:  T1x12/AUXR. 6=0, SYSclk=12MHz, N=FFH,

SENTARATHE L TAET 7 Q20 = = 1X 108 (AP
#:  T1x12/AUXR. 6=0, SYSclk=12MHz, N=00H,

SE AR/ TAET 7 22005 % = 12X 10912 X256~=3906 (IR/FS)

. T1x12/AUXR. 6=1, SYSclk=6MHz, N=FFH,
SE I B8/ EEE | TAET 7 22003 H 36 X 10% (256 —255) = 6 X 10° R/AD) 5
#:  T1x12/AUXR. 6=1, SYSclk=12MHz, N=00H,
SE ISR/ TAET 7 2005 % = 12X 109256 = 46875 (WX/FP)
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R AR R R S e B AT B % S Al 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 ; WHEENSEATEEER . TERFA2
MOV THI, #X XH BEE BN BN

MOV  TLI, #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

SRR RII8051 B A WL A 7]
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M P UEBEBRT ML P4 R AR AR E A ROR AL BRI, IR RR R, SR AE T ST R
RO AR I R . G PR BEBRT L A 2 R AL B AR B R R R AR AR, B I A /T AR 1 AT
DURE B KA e i 2%/ T B0ss /i el A .

F P ERE P o ] B F A 11 1 ST 4% Rk A B8 BRT

LWESB L P T/ERR, SCON ZRfEssrhffSM0 FISML PRAZvksE 7 H 1 4 Fh T/ERE,
2. VEE 1 BB, A ST e e 28 g A 2 27 A B ATURH N7 A7

BRT 738 45 56 R A #8274, BRTx12 £z, SMOD £z

3. JAENMOST PR RS, AEBRTR {791, BRT JRSZIAESR % A 5825 47 32wl 57 B R UG-8k
4. WEHB O BB, RFT I Wik R 4 fi A 2 -

PS, PSH, ES, EA

5. WIEH 1 U, KREN E1 Rpm]

WEH 1 RKIE, ¥EPEEASBUF BT,

PRI TE RROPR ERT, K% 5E bR BT, B O

M O TAETER L A3 I, THSOAH B A3 R 0 7 L B ) B A 3, 45 BIE \BRT 2517 4%
T EZhE A RELOAD (SMOD = 0, SMOD 2 PCON 4Bk Ihfe 2547 2Lt = fr)
1. % RELOAD (PAF/2 SMOD = 0 WHits AR

a) 12T B its A  RELOAD = 256 — INT(SYSclk/Baud0/32/12 + 0.5)
b) 1T BEREIFEAR:  RELOAD = 256 — INT(SYSclk/Baud0/32 + 0.5)
T35 IRELOAD % B $21%BRT & A7 2%

A INTO RopBUEIEFE RN, 7ExCFn 0.5 w] PLERIPY & LRI H 1
SYSclk = fhiRAHE
Baud0 = HruERFRE

2. R RELOAD F=A:fdtieR .
a) Baud = SYSclk/ (256 — RELOAD)/32/12 12T #i=
b) Baud = SYSclk/(256 — RELOAD) /32 1T #H=

3. IRIRE
error = (Baud - Baud0) /Baud0 * 100%
4. WHRZELIE > 3% EE PR ECE H S AR, ERPER 14

#: SYSclk = 22.1184MHz, Baud0 = 57600 (12T #:zL)
RELOAD = 256 — INT( 22118400/57600/32/12 + 0.5)
256 — INT( 1.5 )

256 — 1

255

OFFH

Baud = 22118400/ (256-255) /32/12

57600

IREHETE
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=y
=
w2
-
w2
o
—
~
Il

18. 432MHz, Baud0 = 57600 (12T 45
1. RELOAD = 256 — INT( 18432000/57600/32/12 + 0.5)
= 256 — INT( 0.833 + 0.5 )
=256 — INT( 1.333 )
=256 - 1
= 255

OFFH
. Baud = 18432000/ (256-255) /32/12

48000
. error = (48000 - 57600) /57600 * 100%

-16. 66%
CORZERK, BRI AR ECE SRR, B EE WL — 1
: SYSclk = 18.432MHz, Baud0 = 9600 (12T #EzL)
. RELOAD = 256 - INT( 18432000/9600/32/12 + 0.5)
256 — INT( 5.5 )
256 - 5
251
OFBH
. Baud = 18432000/ (256-251) /32/12

9600

—HTH, RESETZE
. SYSclk = 2.000MHz, Baud = 4800 (1T #zL)
. RELOAD = 256 — INT( 2000000/4800/32 + 0.5)
256 — INT( 13.02 + 0.5 )
256 — INT( 13.52 )
= 256 - 13
= 243
OF3H

Baud = 2000000/ (256-243) /32
4808

error = 0.16%

—
=& s w Il o

—
RS C R TR T
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8.4 BITOMHINIKIZRF

1. Ci2F:

/* */

/* --- STC MCU International Limited */

/* - JERSTC 1T &5 B HLERAT H 1T {E (8-bit/9-bit) —--mmammemmemmm- */

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

/* --- Fax: 86-755-82944243 */

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

/* --- Web: www.STCMCU.com */
L L s € L T)oclr T S—— *
/* ELERR P R O E R A A T R R I SO R Y - */
/* */

#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("STC12C5A60S2\r\nUart Test \r\n");

while(1);
¥
/*
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
}
if (TI)
{
TI=0; //Clear transmit interrupt flag
busy = 0; //Clear transmit busy flag
}
}
/*
Send a byte data to UART
Input: dat (data to be sent)
Output:None
*/
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: 86-755-82944243 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
R S s gL i @ T 107 ) S — */
A (e L LIE S e R R EIT Sy 2 1o — Y
/* */
;/*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

s
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MOV  TMOD, #20H ;Set Timerl as 8-bit auto reload mode
MOV A, #O0FBH ;256-18432000/12/32/9600
MOV  THI, A ;Set auto-reload vaule
MOV  TLI, A
SETB  TRI ;Timer] start run
SETB ES ;Enable UART interrupt
SETB EA ;Open master interrupt switch
MOV  DPTR, #TESTSTR ;Load string address to DPTR
LCALL SENDSTRING ;Send string
SIMP  §
TESTSTR: ;Test string
DB "STC12C5A608S2 Uart Test !", O0DH,0AH,0
i*
;UART?2 interrupt service routine
; */
UART ISR:
PUSH ACC
PUSH PSW
INB RI, CHECKTI ;Check RI bit
CLR RI ;Clear RI bit
MOV PO, SBUF ;PO show UART data
MOV  C, RBS
MOV P22, C ;P2.2 show parity bit
CHECKTI:
INB TIL, ISR_EXIT ;Check S2T1 bit
CLR TI ;Clear S2TI bit
CLR BUSY ;Clear transmit busy flag
ISR_EXIT:
POP PSW
POP ACC
RETI
i*
;Send a byte data to UART
;Input: ACC (data to be sent)
;Output:None
; */
SENDDATA:
JB BUSY, $§ ;Wait for the completion of the previous data is sent
MOV  ACC, A ;Calculate the even parity bit P (PSW.0)
JNB P, EVENIINACC ;Set the parity bit according to P
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ODDIINACC:

#if (PARITYBIT == ODD_PARITY)
CLR TBS8

#elif (PARITYBIT == EVEN_PARITY)
SETB  TBS

#endif
SIMP  PARITYBITOK

EVENIINACC:

#if (PARITYBIT == ODD_PARITY)
SETB  TBS

#elif (PARITYBIT == EVEN_PARITY)
CLR TBS8

#endif

PARITYBITOK:
SETB  BUSY
MOV  SBUF, A
RET

/*

;Send a string to UART

;Input: DPTR (address of string)
;Output:None

; */
SENDSTRING:
CLR A
MOVC A, @A+DPTR
V4 STRINGEND
INC  DPTR
LCALL SENDDATA
SIMP  SENDSTRING
STRINGEND:
RET
END

;Set parity bit to 0

;Set parity bit to 1

;Set parity bit to 1
;Set parity bit to 0
;Parity bit set completed

;Send data to UART buffer

;Get current char

;Check the end of the string

;increment string ptr
;Send current char
;Check next
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8.5 BITO2MMEXFFE

] ik k| | RHRHE AR Lop | st
S2CON | Serial 2 Control register |9AH|S2SM0 [S2SM1|S25M2|S2REN|S2TBS | S2RBS | 271 | S2RI (0000 0000B
S2BUF Serial 2 Buffer 9BH XXXX XXXXB
AUXR Auxiliary register S8EH | Tox12| T1x12[UART M0x6 BRTR|SZSMOD|BRTX12 EXTRAMlSlBRS 0000 0000B

IE Interrupt Enable A8H| EA |ELVD|EADC| ES | ETI | EXI | ETO | EX0 |0000 0000B

IE2 Interrupt Enable2  [AFH| - | - | - | - | - | - |ESPI| ES2 |xxxx xx00B

IP2 Interrupt Priority 2 Low |BSH| - | - | - | - | - | - |®pspr| ps2 |x0000000B

IP2H | Interrupt Priority 2 High |B6H| - | - | - | - | - | - |pspm|Ps2H {0000 0000B
AUXRI Auxiliary register] ~ [A2H| - |PCA_P4|SPI_P4|S2_P4|GF2|ADRI| - | DPS | x000 0x0B

1. BITO20=H F F&8S2CON
FRAT 1 242 1) 25 77 2 S2CON F T i€ A3 AT H 280 LAE 7 MRtz Thag . HoagUan T -
S2CON : HAT 245 5 77 4%
SFR name | Address | bit B7 B6 B5 B4 B3 B2 Bl BO
S2CON 9AH |name | S2SMO | S2SM1 | S2SM2 | S2REN | S2TB8 | S2RB8 | S2TI | S2RI

S2SMO: iZA7 FIS2SMI1—E 45 & AT H2 TAE 70, W NRTR.
HrS2SMO. S2SMI1#% R A ZH &1 5 B 47 T 210 TAF 7 20

S2SMO | S2SM1 | TAEHT = TIRE VLA BHRE
. BB HR AT 7 N
0 0 7730 e Bl 2 TR AESYSclk/12
8f7UART, W

0 1 71 PR ( 2523MOP/30 ) (BRT M 7. P45 2% 2 2E B 1ot %)
1 0 2 9fUART  [(2°V°°/ 64) x SYSclk R 4t T AER &%

> 9’TjUART, ?))jz S2SMOD Y A= 27 L =} N 27
1 1 HR3 72 A @) /32 )x(BRTHAZ YA 28 5 AR 25 1 i HH 26)

4BRTx12 = O, BRTALERER KA 2313 % = SYSclk/12/( 256 - BRT );
BRTx12 = 1§, BRTMALIERER KA 2813 % = SYSclk / (256 - BRT)
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S2SM2: ey 28 i 3L HLEE R .

7877 2807 3N, R S2SM247 Jy1 HS2RENA N1, M WOHL AL T~ Hb 1k i 775 156 1R
. DLBTAT DR R B A5 o (RIS2RBS) Skt i . #:S2RB8=1, it BHiZ i &
Hohlii, Huhb{E 20T DL NS2BUF, FHAHS2RT AL, HETLE oo IR 5% 72 8 v kAT sk
FLEE; #S2RB8=0, VA ZMUAS & hEmT, N E i B AREES2RI=0. 1E )7 287 73
W, A BES2SM247 0 HS2RENA T, F2 Ul Ak -tk o 7 ae 4 28 RS . A el
FIIS2RB8H0EL 1, ¥y mf A B2l B (15 B3k NS2BUF, F:A#S2R1=1, i S2RBSIH % A
oA

77U T7 ROEFEZHUIEAE 7, XM 70, ZRES2SM2 NoA0.

S2REN: /28 1 BB A7 H 28 ds A . 4k F B A7S2REN, HIS2REN=14 0¥ & 1T SCIR
&, A RITHIERXD2, HAEIREE . AR ALS2REN, HIS2REN=0, Jj4E
1EHIA

S2TB8: 7f 528k /7303, S2TBSNERIEHIZEINEIE, 4 H EmBMFE 50, Fla, wf
FHAEH 0 50 5647 5% 22 W18 15 28 7 b bk it /2850 408 it ) b 28 A7 . 78 7 oA 1,
AL AL

S2RBS: fEJ7 a2k 53, S2RBSZFEU RN M BN HAE , A v A (B RS 56 A7 ml dth bk ot / B HhE i 11
FrEAL. 77RO A HS2RBS(E S2SM2=0). 77 214t A FHIS2RBS(E S2SM2=0, S2RBS
RN E IEAL) o

S2TI: K& WG KR Wibr S 4L, ET7R0, HFAT IR BB SALAE RIS, N MAErE H3hE
fir, RPS2TI=1, FENLERA W, WS W jaS2T LA AUH B AFE %, RIS2TI=0, £
T A, WAEAS L TR a6 A IR I e Y B RE A LA, BIIS2TI=1, Wi B v i J= S2T T6 ZiH
BAHHEZE

S2RI: U Wiid RbrEAL. 78770, 28 AT B U B 565 8 r 45 A i el o8 SR 4 B 8)) B 7
S2RI=1, [H) EMLER AT, w5 S2RTL A0 B hiE %, BIS2RI=0, 7& HAh 5 =
W, R AT RS B A A AR DB 2 e Y SR AE AR AL, RIS2RI=1, [ CPUA H W HE i, i
N7 F B S S2RIAZ i #4375 2

S2CONHIFT A AL I YL E A S EAMANAE “07 o S2CONFFZHT il A9AH, ANH]
k. BATIEGEH R EER: M WURETER, WL E 3 B S2TI, RBIS2TI=1, &R
WA MU sE —ME R, PR E 3 B A7 S2RT, BIS2RI=1, &R, BT
S2TIFAS2RILL “E@#” R RIA EMNIERAW, B LA I A0 S A Wi 358 FE A RE 2 S2THE 2
S2RIIE R [P BT, 0o 20 H BT AR 55 2 5 A S2 TIRIS2RIBEAT FA, AR5 40 ml Ab B . [RI I,
P th i sk bR B AL ANBE B E Bh BAL, B AUE I BAEE0, 75 WK B B — ki SR 22 v
SRR
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2. BITO2MBIRE HFF85S2BUF

STC12C5A60S2 F 41 5. 7 ML B AT F1 28048 2% 1 27 A7 4% (S2BUF) ik /2 9BH, S frig2/M2%
A%, 5 S2BUF M HRAE 52 AF RO BE BnaR,  SESBUFRHRAE i 3R 15 QLB e B 13 . 5 /4
FES3 A0 LN AR 2 A7 2, IR RS FR, IR R IaE 4.

HRATE N WA R AR . TERTA BT 7 Ak, fES AS2BUF{E S5 (MOV
S2BUF,A) 45|, R 2 N R IR RS A ar A7 4%, BT T SO 8l =71, HEmARL
A A g s A . AREA M TAE T NS A “17 SS2TBSHIMEI NN T /725111559
L, HEAT R I

AT IBIE R P A7 2 — NS 5 A s . 755 RO B KR8, Hoft )y 20
Ofi. M—miElsete, B A A7 A B T 28 N B AT BE 2 2 S2BUF H, L 28 97 U 3%
AS2CONZH A28 1 (1S2RBSAT o 1 5 H T~ S2SM 244 75 L4328 31 (1) 5488 J6 2%, S2RB8FIS2BUF
H AR,

TG TE B M NS 2 A 2 FIS2BUFZE 2%, AN TT BEAd — nie i s i 4icdis e A Ao
AL AR FENS2BUF 5, AISZRIHFAAHERUC S — Wil 2, AU MBS 45 R M S2BUFZE i 4%
B BEERGE, R — Wi £k . S2BUFLLIFAT J7 204 P B B 2k .

3. JHIRAF R K £ BRF FRIBRT

ST B R A B 25 A7 SR BRT (ki A9CH, 53457 4B A 00H) T {547 28 5 B [ 3 %0
STCI12C5A60S2 241 8 Fr HLZ1TII805 1 B L, A5 HE AL S5 8051 84 FrHl .
TR AR DM HL, 5 O2KEE A ST R R ROk R A N R R A 48, B 2R RENS
PRI AT R RS, B LT DGR I 88 LI R R R AR 8, R DO BT I R
RRERNENP R R B
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4. N F FESRAUXR
SHBh A # AUXRINAG 28 M &8 AR

AUXR : fHiBh# 4% RT3k

SFR name

Address

bit

B7

B6

BS5

B4

B3

B2

B1

BO

AUXR

8EH

name

TOx12

T1x12

UART_MOx6

BRTR

S2SMOD

BRTx12

EXTRAM

S1BRS

BRTR: M7 R R R AR S B T4 H A
0, DRFMILBRFR KR EREIT;
L, RFMSLERF R R AERIBIT

S2SMOD: 5 [T 23 5 AN A5 728 1AL
0, H 21 RERAIIARS 5

1, & D20 R R NG

X F-STC12C5A60S2 R FI B Fr AL, = D2 LR ML FF R R A BRE N R R R AR, B
RE % 00158 8 I 98 LY N R 28 R A 9 T T LB AT DAk 55 N 28 LVE A e R AR 48, T Lo

PR ST FR I B R R RS

BRTx12: 73 R 2 R AR g v B il A
0, MSTIEHRF R KA B2 80 B— Ik
1, WOLPRER RSB SHHE— X

SRR RII8051 B A WL A 7]
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5. 5RITO2hEEXMEF TR

ERAT L 2rp T SOV ALES207 T it e VE B A7 an TR, Hhlbr o VR ar A2 ik Nan 1 -
IE2 . P fRiFarf7ae2 CRAfzg-4k)
SFR name | Address | bit B7 B6 B5 B4 B3 B2 B1 BO
1E2 AFH name ESPI ES2

ES2: HAT 29 Wi o vFAr, BS2=1, RWHITH2 K, ES2=0, Z51EiT 029 W,

IE: FrnvrdfFas (ATArSHh)
SFR name | Address | bit B7 B6 B5 B4 B3 B2 B1 BO
IE A8H name | EA | ELVD | EADC ES ET1 | EXI1 ETO EXO0
EA: CPURLEH W vrizhiltr, EA=1, CPUFFSHhWi, EA=0, CPUJFFTA 1 Wi i .
EARIE P2 W e VIR e efzstil . Bt bl i S8 R EAFEf) e 2 &P i B
LR W7 70 V2 o) S 25 1

FRAT 127 W AR S g4z S PS 26, FPS2HAL 43 il A7 T Wi AR S 4% ) 27 A7 4% LP2 AN TP2H A,
HH T 2 2 ) 2 A7 A A% X R
IP2H : HRWr RS gids il /e s R a4 3-k)
SFR name Address bit B7 B6 B5 B4 B3 B2 Bl BO
1P2H B6H name - - - - - - PSPIH PS2H

P2 : WS4 h FFfrds R AL F4h)
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO

P2 B5SH name - - - - PSPI PS2

PS2H, PS2: AT D129 Wi e e dzs il 7 .
2PS2H=0 HPS2=0fF, 547 L2 MRt Ja 2 i (45 440)
PS2H=0 HLPS2=1fF, H 4T M2 Wi B s g o i (fr ok g 1)
PS2H=1 HPS2=00f, H:4T N2 WrhE m e i (/e gh2)
2PS2H=1 HPS2=1K}, AT D2 W A Al S 24 T (8 56 24¢3)
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6. {ENEF FE51 AUXRI
T E A ASAUXRL A HIS2 P4, wI LK B CI27EPLANPA L 2 AT V), AUXRIZF17%%

A i .
AUXRI : ffifhapfrasl (ARTALS-4E)
SFR name | Address | bit B7 B6 BS B4 B3 B2 B1 BO
AUXRI1 A2H name| - | PCA P4 |SPI P4 | S2 P4 |GF2| ADRJ DPS
PCA P4: 0, $EPCATEPLI]

1,

SPI P4: 0,

S2 P4:
1,

ADRIJ:

PCA/PWMMP1 13 3P4

ECIMPL. 2V 2P4. 11

PCAO/PWMOMP1. 31135 31]P4. 211

PCA1/PWM1 MP1. 4¥J13:3P4. 31
B4 SPIAEPL I

SPIMP1 4] #:51P4

SPICLK MP1.78]#:51P4.3 I
MISOMP1.6J#:EP4.2 1
MOSIMPL.5VJ#:2P4.1 1
SSMP1.441#:%|P4.0

0, HRAUART27EPLI]

UART2MP1 O] #2 3P4 1
TxD2 P 1.3 5P4.3 1
RxD2MP1.2V]#:5P4.211

GF2: #EAbREN

0, 10KZA/DEEHssE B8 AEADC RESZF A7 2%, (K2AL i fEADC RESLZ 17 8%

1, 10f7A/DEE 4l B () e i 20 FUEE ADC_RES 27 A7 2 MK 2437, (K87 /EADC_RESL 77 %
DPS: 0, fili &4 £ f5%4 DPTRO

1, R — 4R T4 DPTR1

SRR RII8051 B A WL A 7]
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8.6 BITO2T{EHER

STC12C5A60S2 R 51 B WL AT H 2 480 TAERL, wliE I B4 gw A2 55 S2CONH /Y
S2SMO. S2SMIFJ R BTk $ . HrpRiztl. B3 N R bilE, A REME
FRFECE A I B B A b4 . AEAZR0T, AR AT R N LANfRT B R RS A B A e o

BITO289 TR R0:

AT R IE T RXD2/P1.2(RxD2/P4.2) R K 3%, TxD/P1.3(TxD/P4.3 )4 Hi [R5 AL AL i Bk,
RILB S EHE, RALTESE, BAFRE @ ESYSclk/12. H 47 N2 R0 EM B 4T 01
e R OREAE 77 AH AL

R 204 R AR 00 = SYScIk R 48 TAER B4 / 12

BITO2M T1ER L

1047 (48 18 RxD2/P1.2(RxD2/P4.2)#2UK, 1BIITxD/P1.3(TxD/P4.3) K i%. —Mitiiam &
— AL (0), SN BIRALAN —/MFIEAL (1) o FRUET, (F1bALHE NRFER D) R a7 A2 25 S2CONY)
S2RBSAV o A6 H A N7 I8 AR5 2 AR 2R BRT i H 238 UL E

298RS R AR 1 = (2525MOP / 32 ) x BRT M7y R A g s R
24S2SMOD = O}, H 2955 = BRT MO 2 k2B 2% ik 2R / 32,
24S2SMOD = 1}, 5 2 4F5 = BRT MO R & AL 23 1035 LR/ 16,

BRI ST R 5 A 2% (1035 H % = SYSclk/12/( 256 - BRT ), 24BRTx12 = OF,
BRTMST PR 2 0 A 2% (93 R = SYSclk / (256 - BRT ), 24BRTx12 = i}

BITO2H TERAR2:

114703885 RxD2/P1.2(RxD2/P4.2) B2k, I TXD/P1.3(TxD/P4.3) K ik, — Wik & —
ANEIAHT (0), SANEHRAL, — AN MR SBIRMA— MEILAL (1) o KIERT, FBONLEHE AR E 45
PRI RE 77 A7 45 S2CONIIS2TBSAL. FEIN ,  EELL HE NAFIK T e 2 47 #5 S2CONF¥IS2RBS8A o Y 4F
Rl gmFE N RGN B SYSclk / 32 8 SYSclk / 64, H 2 TAEAER 2 A 11 TARAEE
K2R

20 R R AE AR 2 = (252M9D / 64 ) x SYSclk R 48 TAER B4R
24S2SMOD = 0Ff, i H20%E%R = SYSclk R4 LAER 8144 / 64
24S2SMOD = 10, H 20045 % = SYSclk 248 TAER B 7% /32
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BITO2H TIERR3:

BORF RGP ARHY, e A2 AR [A) 1147 #dfs il 1 TxD2/P1.3(TxD2/P4.3) K ik, i idRxD2/
P1.2(RxD2/P4.2)F . —WidHi A & — M aar (0) , 8ANEHEAL, — AW gmfEmIEEof, Al—
AMFIEAL (1) o AIERF, SN HHE K B RFIR DI B 27 4725 S2CON I S2TBS 7. FZU i, B9 ik
NIRRT B8 25 /7 5 S2CONFS2R B8/
12U AR 303 = (2525MOD / 32 ) x BRT A7 58 5 A 2% it %6

24S2SMOD = O, 5 129483 = BRT JOZ I8 45 3 & 2B 2% (038 H 2 / 32,
24S2SMOD = 1}, 5 2455 = BRT MO 4 R & AR 23 (1038 L/ 16,
BRI I 47 5 2 A 88 11038 2 = SYSclk/12/( 256 - BRT ), 24BRTx12 = O,

BRTH ST 3 K7 3R & AE 28 3 % = SYSclk / (256 - BRT), 4BRTx12 = 1

F P ERR e Hp an o] B4 A AR 12
L BEE B D20 TAERI, S2CONZF /728 HHI1IS2SMOFIS2SMI vz pe g 1 B I 211 4% TAERE
2. LB R V200030 R R . 1) 2 A7 AR
BRTMZ R38R AR 38 27 A 2%, BRTx 1267, S2SMODA.
3. RS R R R AR A, IEBRTRAI 1, BRI R R A 2 2 AE a5t oL BN T2 5.
4. WE P20 gl,  JF T A A B 4 i 7 2 -
PS2, PS2H, ES2, EA
5. N D240, KS2RENE 1 RIwAf
WE g 2 k0%, K HdRIE N S2BUFRITT,
FEUS T8 bR E S2RI, A% 5 Hibr & S2TI, 2 H B0
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8.7 HITO2HMINIEF

1. CIEFF:

/* */

/* --- STC MCU International Limited */

/¥ - J#E7RSTC 1T K55 AL AT L 2T 88 (8-bit/9-bit) —--nnmmmmmemmmmm */

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

/* --- Fax: 86-755-82944243 */

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

/* --- Web: www.STCMCU.com */
AL S e i P e e 1171 — */

M TR BOCE R EM A TR SR SR AR - */

/* */
#include "reg51.h"

#include "intrins.h"

typedef unsigned char BYTE;

typedef unsigned int WORD;

#define FOSC  18432000L //System frequency
#define BAUD 115200 //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

/*Declare SFR associated with the UART2 */

sfr AUXR =0x8e; //Auxiliary register
sfr S2CON = 0x9a; //UART?2 control register
sfr S2BUF = 0x9b; //UART?2 data buffer
sfr BRT =0x9c; //Baudrate generator
sfr 1E2 = Oxaf; //Interrupt control 2

#define S2RI 0x01
#define S2TI 0x02
#define S2RBS8 0x04
#define S2TB8 0x08

bit busy;

void SendData(BYTE dat);
void SendString(char *s);

//S2CON.0
/IS2CON.1
//S2CON.2
//S2CON.3

A BRI RIN8051 5 A WL A ]
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void main()

{
#if (PARITYBIT == NONE_PARITY)
S2CON = 0x50; //8-bit variable UART
#elif (PARITYBIT == ODD_PARITY) || (PARITYBIT == EVEN_PARITY) || (PARITYBIT == MARK_PARITY)
S2CON = Oxda; //9-bit variable UART, parity bit initial to 1
#elif (PARITYBIT == SPACE_PARITY)
S2CON = 0xd5; //9-bit variable UART, parity bit initial to 0
#endif
BRT = -(FOSC/32/BAUD); //Set auto-reload vaule of baudrate generator
AUXR = 0x14; //Baudrate generator work in 1T mode
1E2 = 0x01; //Enable UART?2 interrupt
EA=1; //Open master interrupt switch
SendString("STC12C5A60S2\r\nUart2 Test !\r\n");
while(1);
H
/*
UART?2 interrupt service routine
*/
void Uart2() interrupt 8 using 1
{
if (S2CON & S2RI)
{
S2CON &= ~S2RI; //Clear receive interrupt flag
PO = S2BUF; //PO show UART data
P2 =(S2CON & S2RBg); //P2.2 show parity bit
H
if (S2CON & S2TI)
{
S2CON &= ~S2TI; //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
*/
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void SendData(BYTE dat)

{
while (busy); //Wait for the completion of the previous data is sent
ACC = dat; //Calculate the even parity bit P (PSW.0)
if (P) //Set the parity bit according to P
{
#if (PARITYBIT == ODD_PARITY)
S2CON &= ~S2TBS; //Set parity bit to 0
#elif (PARITYBIT == EVEN_PARITY)
S2CON |= S2TBS; //Set parity bit to 1
#endif
§
else
{
#if (PARITYBIT == ODD_PARITY)
S2CON |= S2TBS; //Set parity bit to 1
#elif (PARITYBIT == EVEN_PARITY)
S2CON &= ~S2TBS; //Set parity bit to 0
#endif
§
busy = 1;
S2BUF = ACC; //Send data to UART?2 buffer
§
/*

Send a string to UART
Input: s (address of string)
Output:None

*/

void SendString(char *s)
{

while (*s) //Check the end of the string

{

SendData(*s++); //Send current char and increment string ptr

}

}
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2. CHwiEFr:

/* */
/* --- STC MCU International Limited */
/¥ - JEZRSTC 1T RA A HLEAT 12T 6 (8-bit/9-bit) --nnnnmmmmmmmmmm */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82944243 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
I S s Ry e @ T 07 ) S — */
A T L LIE e R RO EIT 2 YL T — Y
/* */
;/*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

;/*Declare SFR associated with the UART?2 */

AUXR EQU  0SEH
S2CON EQU  09AH
S2BUF EQU  09BH
BRT EQU  09CH
IE2 EQU  0AFH
S2RI EQU  0IH
S2TI EQU  02H
S2RBS EQU  04H
S2TBS EQU  08H
BUSY BIT  20H.0

ORG  0000H

LIMP  MAIN

ORG  0043H

LIMP  UART2 ISR

;Auxiliary register

;UART?2 control register
;UART?2 data buffer
;Baudrate generator
;Interrupt control 2

;S2CON.O
;S2CON.1
;S2CON.2
;S2CON.3

stransmit busy flag

SRR RII8051 B A WL A 7]

B Mi: www.STCMCU.com

STC12C5A60827 51 1T 8051 B HLAHTIER 253



ZnSTCHE /7 M3ii: www.STCMCU.com

Mobile: 13922805190(%k7Kk )

Tel: 0755-82948411

Fax: 0755-82944243

ORG
MAIN:

CLR

CLR

MOV

#if (PARITYBIT =

MOV

0100H

BUSY
EA
SP, #3FH

= NONE_PARITY)

S2CON, #50H

;8-bit variable UART

#elif (PARITYBIT == ODD_PARITY) || (PARITYBIT == EVEN_PARITY) || (PARITYBIT == MARK_PARITY)

MOV

S2CON, #0DAH

#elif (PARITYBIT == SPACE_PARITY)

MOV  S2CON, #0DSH
#endif
MOV  BRT, #0FBH
MOV  AUXR, #l4H
ORL IE2, #01H
SETB EA
MOV  DPTR, #TESTSTR
LCALL SENDSTRING
SIMP §
TESTSTR: ;Test string
DB "STC12C5A608S2 Uart2 Test !",

J*

;UART?2 interrupt service routine

*/

UART2_ISR:
PUSH
PUSH
MOV
JNB
ANL
MOV
ANL
MOV

CHECKTI:
MOV
JNB
ANL
CLR

ISR_EXIT:
POP
POP
RETI

ACC

PSW

A, S2CON
ACC.0, CHECKTI
S2CON, #NOT S2RI

PO, S2BUF
A, #S2RBS
P2, A

A, S2CON
ACC.1, ISR _EXIT
S2CON, #NOT S2TI
BUSY

PSW

ACC

;9-bit variable UART, parity bit initial to 1

;9-bit variable UART, parity bit initial to 0

;Baudrate generator work in 1T mode
;Enable UART? interrupt

;Load string address to DPTR
;Send string

0DH,0AH,0

;Read UART2 control register
;Check S2RI bit

;Clear S2RI bit

;PO show UART data

;Mask S2RB8

;P2.2 show parity bit

;Read UART?2 control register
;Check S2TI bit

;Clear S2TI bit

;Clear transmit busy flag

;Set auto-reload vaule of baudrate generator (256-18432000/32/115200)

SERECR 8051 8 A WL A ]
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J*
;Send a byte data to UART
;Input: ACC (data to be sent)
;Output:None
; */
SENDDATA:
B BUSY, $§
MOV  ACC, A
INB P, EVENIINACC
ODDIINACC:

#if (PARITYBIT == ODD_PARITY)
ANL S2CON, #NOT S2TB8
#elif (PARITYBIT == EVEN_PARITY)
ORL S2CON, #S2TB8
#endif
SIMP  PARITYBITOK
EVENIINACC:
#if (PARITYBIT == ODD_PARITY)
ORL S2CON, #S2TB8
#elif (PARITYBIT == EVEN_PARITY)
ANL S2CON, #NOT S2TB8

#endif
PARITYBITOK:
SETB  BUSY
MOV  S2BUF, A
RET
J*
;Send a string to UART
;Input: DPTR (address of string)
;Output:None
; */
SENDSTRING:
CLR A
MOVC A, @A+DPTR
Iz STRINGEND
INC DPTR
LCALL SENDDATA
SIMP  SENDSTRING
STRINGEND:
RET
END

;Set parity bit to 0

;Set parity bit to 1

;Set parity bit to 1
;Set parity bit to 0
;Parity bit set completed

;Send data to UART2 buffer

;Get current char

;Check the end of the string
;increment string ptr

;Send current char

;Check next

;Wait for the completion of the previous data is sent
;Calculate the even parity bit P (PSW.0)
;Set the parity bit according to P
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8.8 &=

STC12C5A60S2 Z2 51 51 Fy HLAK £ 47 38 15 AR 4 He 2 7T 20 9 OO LE A5 A0 22 WLE 5 P A T T
S/ A B -

WRFHA80SINH RGHEER LT, B AT & 470 H H#MIE (TXD—RXD, RXD—
TXD, GND—GND—#) , BIaJsZEIXALE . AN THEINEFES, b @E & EETHT,
AR FRS—232CERS—422. RS—485FrAEHAT XALIEAS, WIE(E ARG [HRH—HEREH
A, P IEE & IR T, SR EAE S .

TxD RxD
8051 RxD TxD 8051
GND GND
1

STRSEAS R, S WU L B AT RS2 5 B TN @S “H” . PABE
BT SR B S B “ il T

A 0T H5915 FE 24009 45 B SR R, 1 RN FHSY Sclk=6MHz, L R £ K098,  ZHL
BB . FEXUUIF RGBSR, 8 R LRE — NI (S 2 (filln “06H” D , LAHIA Z ML
BB BB (S S5, SREEICEE, WRIE “00H” 1EAMEES,
BNK “0SH” RRBREBUCEEE, « BH R GEBEKE ZHMREE S “00H” BA ¥
TR AN EOR T e b I ST — LA 0L, IGREE [ Z LR RIS B, EE ZHLF &
B, FLRIEEORR RN

| %m | B | sdE2 | s | - | HdEn

FAEn: LI 2L R R N

B 1 ~HEn:  FALR R Z LR R

ZUMRSAT: AT R, BEEL. . HEn, (1) A PR B 2 A,

CHUVRIE BRI “ReB AT ST DB B A n AN SR £ 75 E . 25 Bk i W, i WLl 2%
COFH™{5 5, 5 0[5 & “FOH™ 5 2 . HINL R B E ZHUR R “OFH” {584 B RR %
%, REWEAKRT, BU4kEIP, %5,

RGBSR, B “Hi” NEMR—FE, HREF. 2005 LT 4 & MR &
SEss, DA 13015 AR Bl 0 A 0 590 T 2 I

STCI12C5A60S2 R 51 8 AL R AT 1, A EL B A A6k, O TSR [ 2h ik,

IR |
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(1) A7 A LEE P21
OF P TRFB
TEONFPURIE TR PR A

I

/

y
HihbFE 4 DPTR, K48
R7, FZ568 2547 4sR6 B YA

Y
FIERAN

y

FAETFILAE 5 06H

LR IERE N
(a) WHPRWE: EHENZR/EEIERBER. TEFR2, HEEHEFE3H, SMOD=1. #

e K2400 (BL/FD)

(b) BITHEERE: RPBREHTRL, RTBEG

(c) WERAMAI TAERFAZ88 R E: 3IHMSOHR LA IZ M BIR B bk, 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 RIETENTIYE
SIMP  WAITI s RKIETEHWATIL
RX-YES:
JBC RI, NEXT1 3 FIW MR E S
SIMP  RX-YES s RILEIEIZ S, WSSy
NEXT1:
MOV A, SBUF s IRIEE TIEA
CINE A, #00H, TX-ACK; HIWrZ® “00H” , 750 KIFI(ES
TX-BYT:
MOV A, R7 ; }
MOV  SBUF, A ;) RIEHHEY KM
ADD A, R6
MOV  Ré, A
WAIT2:
JBC  TI, TX-NES ; }
JMP WAIT2 s ) BERERIESE
TX-NES:
MOVX A, @DPTR 5 MAMHRAMIUK 1% 34
MOV  SBUF, A s REEE
ADD A, R6
MOV  Ré, A
INC DPTR ; DPTRIEEI N1

A BRI RIN8051 5 A WL A ]
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WAIT3:
JBC TI, NEXT2 ;BT — s k%
SIMP  WAIT3 3 R RIESE
NEXT2:
DINZ R7, TX-NES ;IR %A A5 R
TX-SUM:
MOV A, R6 3 RIERINFILE 2L
MOV  SBUF, A
WAIT4:
JBCTI, RX-0FH ; }
SIMP  WAIT4 ;
RX-0FH:
JBC R], IF-0FH ; }
SJMP  RX-0OFH s ) SRR ML B S
IF-OFH:
MOV A, SBUF; ;
CINE A, #OFH,  ST-RAM ; ) FIBr&H2 5 5, 500 EH ik
RET ; IRA
NI TR F B
WA B E

(a)  PHREREEYIIRL: FKIERRF;
(b)  HATHEEVIGEN: RS

() HHFHKE:

NFRAM 31H.

R7— 8RN B85
R6—— BN 25 17 4%

(M [AFPLEEES

“OFH” NFUCIER,

&, “OSH” NE AR

“FOH” J9feik s,

30H T A7 RO 22k X Mk

“OOH” MR =R

SRR RII8051 B A WL A 7]
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NED LS BT AR RE R

IR

\ 4

S EDPTRIGA
B30 25 47 2170

N
v
i) F L[] 326 15H

\ 4

BRI 5

F06H?

fia) FUAL 13 00H

PR E

BT RE P i

TART:
MOV
MOV

MOV
SETB

MOV

MOV
ST-RAM:
MOV

MOV
MOV

TMOD, #20H
THI, #OF3H
TLI1, #0F3H
TR1

SCON, #50H
PCON, #80H
DPH, 31H
DPL, 30H
R6, #00H

¢<
| et o rav |

HutEFREIDPTR AN L

Bl e 2
Y

el g Al

A3 IR G 2
N

] FEATL AT 32E FOH

I FHBL AT 12 0FH

;}%Wﬁﬁ%ﬁﬁﬁﬁ
s JABIER AT R

BTG, SRR

SMOD & 131

;}&EDmRﬁﬂm
RIS AT A7 45150

SERECR 8051 8 A WL A ]
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RX-ACK:

JBC

SIMP
IF-06H:

MOV

CINEA
TX-00H:

MOV

MOV
WAIT1:

JBC

SIMP
TX-05H:

MOV

MOV
WAIT2:

JBC

SIMP
HAVEIL:

LIMP
RX-BYS:

JBC

SIMP
HAVE2:

MOV

MOV

MOV
RX-NES:

JBC

SIMP
HAVE3:

MOV

MOVX

INC

ADD

MOV
DINZ

RI, IF-06H
RX-ACK
A, SBUF

#06H, TX-05H

A, #00H
SBUF, A

TI, RX-BYS
WAITI

A, #05H
SBUF, A

TI, HAVEI
WAIT2
RX-ACK

RI, HAVE2
RX-BYS

A, SBUF
R7, A

R6, A

RI, HAVE3
RX-NES

A, SBUF
@DPTR, A
DPTR

A, R6
R6, A

R7, RX-NES

s BRI 5
s SERFEOEIE S

s RIS SIEA
s TINS5 IR 75 ?

.:}@mmﬁ%“mH”,ﬁ%%W

; [HAHLAIE “05H” 1Y
. RIE#ES

s PRIRFRUES, 3R [a] SEE Sy

s SRR AN 2L

3 B AN HOMIAR T R6

: }%qwﬁmﬁ

s RE A AN SMERAM

TR A

s FUWT I A T e

SRR RII8051 B A WL A 7]
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RX-SUM:

JBC RI, HAVE4

SIMP  RX-SUM ; }%—%Tﬁqﬁzmﬁfrﬂ
HAVE4:

MOV A, SBUF

CINE A, R6, TX-ERR ; }%’IJW%&@%EH%
TX-RIT:

MOV A, #OFH

MOV  SBUF, A : }FDUEF'ME%%LI&EE%%%
WAIT3:

JBC I, GOOD

SIMP  WAIT3 : }%ﬁ%ﬁii%
TX-ERR:

MOV A, #OFOH s FRNUKIAE ARG S

MOV  SBUF, A
WAIT4:

JBC TI, AGAIN s SERFRIRSE

SIMP  WAIT4
AGAIN:

LIMP  ST-RAM ;AR [EEET AR
GOOD:

RET s AR IEARIR ]

(2) k7 RUHLIEAS BAE 24141

IR Z MR E, SHLEAE R X 83— J7 K H A b 7 20 PA$E = 85 2% . BT STC-
12C5A60S2 A 51 HL WL ER AT I8 A5 W T, Hob iy 248 Rt — ANl e BN Dbk, frbd
SEPR S TR AN L ARG A, BRI R AT & s SR e W, i R e R S ML S
FWEE R, G NFE AW R RN, 2450 AR S5 R 7 R 1 A N P IR
SRR AT A

X, FLLERBBCHE, H5 k&) AFRER DT RGEE Mg , 207 B0
T 25w b — 2 7 AT S

R NOIR ST, 35 W B = AR B AL R W B i 15 B A IR IS 538 2 B He A
B, BEARD ERIGA . W8S, N ERAM32H TG SR AN S 25 748, 33HH T AR
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 SCER ZEATHES et TAEIT 2
MOV  THI, #0F3H ;
MOV  TL1, #0F3H ; }&E?ﬂz%%ﬂyﬂooﬁ/@
MOV  SCON, #50H s WERATEGE AL, RvrEL
MOV  PCON, #80H ; W ESMOD=1
SETB  TRI : JABER AR
SETB  7FH .
SETB  7EH ; WHEAREMANL
SETB  7DH ;
MOV  31H, #10H s RO U EEE A2 T AMTRAMIT)
MOV 30H, #00H 3 }@&ﬁﬂﬁhﬁmom
MOV  33H, #00H s BRI ELITIEO
SETB EA ; }
SETB ES ;) JFhi
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kIR 525«
SERVE:
CLR  EA ; RHT
CLR RI s VBRI PG R bR &
PUSH DPH ;
PUSH DPL ;DR
PUSH A ;
JB 7FH,  RXACK s WS TGS
JB 7EH, RXBYS s FIWTR TS R SR P
JB 7DH, RXDATA s FIWR TS A R i
RXSUM:
MOV A, SBUF s IR RIS L
CINE A, 33H, TXERR : HIWT LR TS
TXRI:
MOV A, #OFH ;
MOV SBUF, A ; }r»ﬂ FHLAIE BRI (55 “OFH”
WAIT1:
JNB TI, WAITI s SEFERIETERE
CLR TI s VEBR RIS WG SRR BT
SIMP  AGAIN : FEE AL
TXERR:
MOV A, #OFOH ;
MOV SBUF, A ; }rﬁ%ﬂﬁ%%&tﬁ%%% “FOH”
WAIT2:
INB TI, WAIT2 s SEERIETEHE
CLR TI s TR R IE T R AR
SIMP  AGAIN o BRAAL R
RXACK:
MOV A, SBUF s AT TS I (E 4 “06H”
XRL A, #06H ; REUZIE AL
1z TXREE ; AP, N TXREE
TXNACK:
MOV A, #05H s FRUNEIARIEIE S, U LA S
MOV  SBUF, A ; “OSH” , ZLREERIFNY

A BRI RIN8051 5 A WL A ]
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WAIT3:

JNB TI, WAIT3 s SR RIEGS

CLR TI

SIMP  RETURN s BIRE I
TXREE:

MOV A, #00H s RN IFIE S, KX “00H”

MOV  SBUF, A s FENEIRRIRIE S, KiE “00H”
WAITA4:

INB TI, WAIT4 s SERERIETERE

CLR TI ; HARTHRE

CLR  7FH : TEBRIEIYAR &

SIMP  RETURN s FHIRE IR
RXBYS:

MOV A, SBUF s I EER YL

MOV  32H, A : FEA32HH T

ADD A, 33H ;

MOV  33H, A ;) RGN

CLR  7EH : B BREIE YRR

SIMP  RETURN ; BIRE I
RXDATA:

MOV  DPH, 3IH ;

MOV  DPL, 30H s ) WEAAAMEIE IR

MOV A, SBUF s BLEUEORE

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

SRR RII8051 B A WL A 7]
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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, ORGAREFBOL IR S, FERFHEGI, ERVCg L Ui I 1ZA P Bl

R aG L .

(ESCRRRIH IR S TR, T ELALTY £ ML T B2 347 (2 Bt . DR, 2 o
HHBE L, DURIEBE 0 ER A%

A BRI RIN8051 5 A WL A ]
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8.9 LB

R Z LM RS, FEZ SHUTENEMA L/E. STC12C5A60S82 & 41 F HLIY &
171845 77 2 A3 B A ZHUBE ThRE, WS M4 UEME R4t FTEDNEX 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 AL R 2N T2 PUEME RSt ENATSE— S MHLEE, A
WL ) B A5 I A50E 5  C K

(1) ZHIBERIEAE R

EZHEE RS, NEETH (K% 5ZEMHL (D Z IR 5285, #4718
{5 AR AREFT. MCS-51 R 51 B HLK H 4738 15 15 41 25 A7 23 SCONH & Z HLIE 15 ik B 41
SM2. MFEFHESM2=1, HBITEETAETHFR2EARS, KiEHEE N TBSH X E UX AT K
IERE R (TBS=1) IER&KIEMT (TB8=0) , B ET T FIRBSHITIRA: 24SM2=1,
W EIRBS=1, RN NPEIY Mk ii, $5iZMmi N 2528 NSBUFH, FFEAIRI=1, [RICPUIERH
Wr, BEATHUHEPEIYALEE; ARBS=0NEE W, A FHER, BIKEBHEFR. £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 b, & R R B EALRE IY ) bk S AP bk AR B
B BRSNS, WA S MAHL, TEBRSM2=0, #ERERMNENRENEEN, EE4
B e A B, WONAES AEMNL, AE4ERESM2=1RZE, Xt G R KRB 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, AFEFEEEER, RN EBAME. EZHPEERGHES RN HERSZ, HINE
HAR . X BN ZS JLARAE —BEHT .

FEEENRZHBERE RS, RUBCE2556 AL, & MAHLAIHEES 3I900H~FEH.

© ZEMUFFOA 2 ML <, a2 & AP ESM2=DIRA, HEERICENLRH
Hwpay,

@ FHAMMNIIBRLIFRL E: EHE SR ISR IEIY i, B F- 0k 19 MALIEDE AL hE
BEHL, ZIAFHHEFST S EHLE R AT R MM R I G A, SRR KL 5 A
L FEREDEAYLIPIRZ, 5 EHVHIWORE IS, ENLRDIFUA &% Sz Icdm b, &
16 B (04 B8 — iR AR i AR H B

® 21 EHRIERIMLTFN:
00H: ZE3R MALERUSCEL TR 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) FEFzpl

FESERRR P AR R SR R AR, RGSEN R — € R DA B iR mEE R, W
Z AR Wz i) 5 3, (ERE e R B PR s 32l 2 SR 4 R i 1 ) LR M . SR 0
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 BB ik 95 1H, B Pk B AT i 50H B
JeH, ARBGERTIIRIMGIE . SO EERM TR, A s B AE )t W IR 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 KIETPRS IR

LIMP  SERVE el iR e 2
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
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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 PWIRSARF B, 1S TPITE SRERETI
PUSH PSW ;
PUSH A ; }Im%)\*}z%%fj
CLR  RSI ;
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

A BRI RIN8051 5 A WL A ]
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@OMFLIZRE P

FEHUSIE R RE A IE, - BT ML B, 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 L IT T, S HE HU I B WA T8 T 6 THON B Bl ) Y BERAMUR b, R
IR IEH20-0H. 20- IHALAEARE AL, FISRABTE S bt . Bl S K FE 2 Kt , 1 7
2FH. 2EHWAN 75 870 F T A7 CEEE 7 1 BN B 48 £ . #s ML P s, (2

P

#5 MHLFE SRR Fr i 5.«
ORG  0000H
AIMP  START
ORG  0023H
LIMP  SERVE
ORG  0100H

START:
MOV ~ TMOD,
MOV  THI,
MOV  TLI,
MOV  PCON,
MOV  SCON,
SETB  TRI
SETB 200
SETB 20+ 1
SETB  EA
SETB  ES
ORG  1000H

SERVE:
CLR  RI
PUSH A
PUSH PSW
CLR RSl
SETB RSO
B 20 - OH,
B 20 « 1H,

#20H
#0F3H
#0F3H
#80H
#0FOH

ISADDR
ISBYTE

; }wm;aﬂ

: FTR
&

s FME

s HeERFE

s AR DS R R 55 A PP

s EREFE: WIIGWARY, WEER
;e e, TiETR2, #
. BIRRRR 240007 /R0 1A S HIME
; EHAHSMOD

; WHEBTHA3, Rk, SM2=1
; JABER E T AR

: }ﬁfmmﬂal
: }ﬂ‘ffﬂliéﬁ

s IBHERYCE R Wrbr ERI=0

W AR A7 A X1
3 e ik
FERAR P L it

P
=
wH

SRR RII8051 B A WL A 7]
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ISDATA:

MOV RO, 2EH ; HUBFRENIERO

MOV A, SBUF s U

MOV ~ @RO, A

INC 2EH : HdEaRetinl

DINZ 2FH, RETURN s TR B e A 2

SETB 20+ OH .

SETB 20« 1H s IREbRENL

SETB  SM2 ;

SIMP  RETURN s HNWE Y, IR
ISADDR:

MOV A, SBUF FEhEREIY, 5 AHL bR

CINE A, #05H, RETURN ; AR, AT i ]

MOV  SBUF, #01H s AHPE, KEE(ES “01H”
WAIT:

INB TI, WAIT s SERERIRL R

CLR  TI : JHO0TI, 20«0, SM2

CLR 20+ 0H ; WE0TI, 20+ 0, SM2

CLR  SM2 ; J50TI, 20+ 0, SM2

SIMP  RETURN ; IR
ISBYTES:

MOV A, SBUF s FECEE B ot

MOV RO, #60H ;

MOV ~ @RO, A s AR AN FIRAM

MOV  2FH, A ; 60HH T JZ2FH T

MOV  2EH, #61H : BEHH6IHT2EH T

CLR 20+ 1H ; 1E20 o THFRE, o LS H0 A B
RETURN:

POP  PSW ;

POP A ; }‘WEI%%

RETI S VY

ZHEE T AT 2R 2, B DU R B — IR T R4, (S5

Xt AT A LA ORI RS O, W I R AL w42 R AT Y R JFAT /O M, S
B PATIE R AN, B, SATITEINL, Bondsss. XEMA 2847,

A BRI RIN8051 5 A WL A ]
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%’9" STC12C5A60S2 251 B K #1BYA/DEEHa S
9.1 A/DiLiRaSHYLER

STC12C5A60AD/S2 & 41t A/DFE 3 1) 5. 7 (LI A/D#E 3 1 7EP1 1 (P1.7-P1.0) , A8 104L
IR A/DFE A, IR E P IA 250K HZ (2575 Ik /FP) « SEEFEIEHIANTIA/D, AT AN, Hith
HIEAS I . Ps it . SR 4E. FEEAEP1IA NS EhBiyoa, o af DLE B %
B8 E@Eﬁ%%wxﬁjmm%}ﬁ% ANEENA/DER I O 4k S:/E VO£ .

STCI12C5A60S2 &4 ¥ HLADC (A/D#4 4 28) K45 #3400 F BT s

ADC_CONTR Register
|ADC7POWER| SPEED1 | SPEEDO | ADC_FLAG | ADCfSTARTl CHS2 |CHSl | CHSO0 |

RN S BT A/DEE Gk L {7 e
JFCHS2/CHS1/CHSO ADC_RES and ADC_RESL
ADC7/P1.7 —
ADC6/P1.6 —
ADC5/P1.5 —
ADC4/P1.4 —
ADC3/P1.3
ADC2/P1.2 —
ADC1/P1.1 —
ADCO/P1.0 —

\/

\ 4

BRI
A

BRRRRE

10-bit DAC <:

4 AUXR.1/ADR] = O}, A/D¥:#ss RAF7a AT
ADC RES[7:0]
[apc_Bo] apc_Bs|apc_B7]apc_B6|apc_Bs|apc_B4]apc_B3|apc B2]

[ -] - -] -] - | - [Jaocei]apcso] ADC RESL[I:0]

2 AUXR.I/ADRIJ = 11}, A/D¥einsh R80T
ADC RES[1:0]
[-T-T-T-T-T - JapcsoJapc ss]

|ADC7B7 |ADC7B6| ADC_BS | ADC B4 | ADC B3 | ADC B2 | ADC_B1 | ADC_B0 | ADC_RESL[7:0]
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STC12C5A60S2 #4150 7 HLADCH 2 Bk 1 0¢ HUEEs . BRI ZF 7248« 10f2DAC,
It ok L2547 %% (ADC_RESAHIADC RESL) BAAZADC CONTRH %

STC12C5A60S2 R4 H. i HLETADCAZ 1B IR LLELRIADC . IR IR HL AL AUADC Y — AN bR A #8 FID/A
B RY, BIR R LR, MR AL (MSB) FFAG, IS M4y N\ L TR 5 A B D/ AR
ST IR, S 2RI, fERE TS R T BB UOE T NS S AR . IR IR ELAR
RIN/ D28 BAA T &, DIREREE I A

M EERT VR B, 2 BT OE, KB ADCO~THI I B N B A L sy . %
/R 33 (DAC) B 4 B AU B 5 AR U0 N B 40 e 0 bR Ase 28 dE AT LU, o b se 2 AR A7 2
BRI, @B R R A A R e A R . A/DIR RGN G, AR A R ARAT
FIADCH: 445 F 75 47 25 ADC_RESHIADC_RESL, [A]iF, B {7 ADCHE ] 25 77 #5ADC_CONTRH A/ D#%
25 AR EAIADC FLAG, DALy 2510 B H A B H I o RS 4DL I8 0 (1) s 438478 1] FH ADCH%E i) 27 £
FHADC_CONTRH[JCHS2 ~ CHSOfi i€ » ADCH) % 4518 B HH ADCH28 i) 27 A7 4 H (1) SPEED 1 FISPEEDOAf
JE o TE{EHADCZ |, RJGZ5ADC L, R B AT ADCHE Hil] 25 47 2% 1 FIADC_POWERAY o

4 ADRI=O, WIRHIOPLA5R, % R i 2 205

Vin
Vce

10-bit A/D Conversion Result:(ADC_RES[7:0], ADC RESL[1:0]) =1024 x

MADRI-OF, WIRIMSRAR, 5 FIARIH:

Vin
Vce

8-bit A/D Conversion Result:(ADC_RES[7:0])= 256 x

MADRI=10, WiRECI0AZ &5 5, 4 i 2 25

Vin
Vce

10-bit A/D Conversion Result:(ADC_RES[1:0], ADC_RESL[7:0]) = 1024 x

A, ViKY B NEER A B, Vee VBT HLSEPR TAERE, I AL AR AR
RS L.
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9.2 S5A/DEREXESFRS

ESTC12C5A6082 251 ¥ A HLA/D¥E B Al X 1 B A28 5 T R Fim o

g i Ao bk J2 F A5 .

e ik Ak | en Lep | EfrtE

P1ASF P1 Analog Fun.ctlon ODH | P17ASF| P16ASF | PISASF | P14ASF | PI3ASF [ P12ASF | P11ASF [P10ASF 0000 0000B
Configure register
ADC_CONTR [ ADC Control Register BCH |apc_power |SPEED1 | SPEEDO| ADC_FLAG |ADC7$TART|CHSZ|CHSI |CHSO 0000 0000B
ADC _RES | ADC Result high BDH 0000 0000B
ADC RESL | ADC Result low BEH 0000 0000B
AUXRI | Auxiliary register 1 | A2H | - |PCA_P4|SPI_P4|s2_P4| GF2 |ADRI| - | DPS [x000 00x0B
IE Interrupt Enable AS8H | EA |ELVD|EADC| ES | ETI | EXI | ETO | EX0 [0000 0000B
P Imem& VI; nortty | pey | ppca|prvp |panc| s | pTi | pxi | PTo | Px0 [0000 0000B
IPH hﬁenﬁgFﬁf“““y B7H |PPCAH|PLVDH|PADCH| PSH | PTIH | PXIH | PTOH | PXOH |0000 0000B
1g

1. P1 ORI EEIEHI Z FF RS P1ASF

STC12C5A6082 241 8§ Fr HLIKIA/D s HeiliE 5P110 (P1. 7-P1. 0) &, EHBENGEPIO AL
RO, AT LS L B v B 8 (AT AT — B 1L B ONA/ DR, AT AE A/ DAE FH )
PRI k44 NT/O FIE A IR VERHIN) « FRAENA/DIEF I O 75 Sk PLASFRF IR T 6 25 47
SEHAHNAI B D, AR DR E OB T BE . PLIASFRAF 7R BRGS0 T
PIASF : P1IARHL I RESE #2547 8% (Z a7t A B FA74s, 1820

SFR name

Address bit

B7

B6 B5 B4 B3 B2 Bl

BO

PIASF

9DH name

P17ASF

P16ASF | PISASF | P14ASF | P13ASF | P12ASF | P11ASF

P10ASF

P A A R AE A/ DAE FH A, B PIASE A A R B 1

P1ASF[7:0] P1. x[FIhfE HHPIASFEFfE A bk >y . [9DH] CRRERSIEAT A7 F-41k)
PIASF.0=1 P1. O IR R T EEA /DS
P1ASF.1=1 P1. TR AR T BEA /DA
P1ASF2=1 P1. 2 E AR T BEA /DA
PIASF3 =1 P1. 3TME AR T BEA /DA
PIASF4 =1 P1. ATE AR I BEA /DA T
P1ASE5=1 P1. 5 FE AL T REA /DA
PIASF.6 =1 P1. 6 LR AR T EEA /DI H
P1ASE.7 =1 P1. TEHE R T EEA /DI

SRR RII8051 B A WL A 7]
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2. ADC#ZH|FEFZRADC_CONTR

ADC_CONTRZF A4 1A% = F
ADC CONTR : ADCH5 i 2% {7 28
SFR name | Address | bit B7 B6 B5 B4 B3 B2 | Bl | BO
ADC _CONTR BCH name | ADC_ POWER | SPEEDI | SPEEDO | ADC_FLAG [ ADC_START | CHS2 | CHS1 | CHSO

XADC_CONTRZA7#53HATEEAE, B EEHAMOVIR(AIER), AZERH ‘5" M ‘8 &),

ADC POWER: ADC HLE 2 il 7
0: XHIA/DEH S,
1 FTHA/DE: ¥ L Y.

AN WA AT, BADCHIESSH], BIADC POWER =0. J2BhA/DH T — & B
INA/DHIR CHT I, A/DFE# 45 9 J5 % I A/DHLIR AT BEAR DIFE, AT ASCH . WIRFT I EBA/D
AR, TRE SR, SN E S, FE SIA/DE

BIESA/DEY G, {EA/DFEMERZHT, AU EAVODHPRES, AF T =k EA/D
i, HReBEN S/ BTO/ P REXAELT.

SPEED1, SPEEDQ: % 4% e 4 4% 45 o J5 42 il 31

SPEEDI1 | SPEEDO | A/D¥%4: T 35 ) 1]
| . 90N Al B ¥ — 1k, CPULAE AR 2 IMHZ I,
A/ D35 5 29 250KHz
1 0 180> iy 4 i B % ¥ — Ik
0 1 3604~ i JE Hi A e — IR
0 0 5404 iy o JE] A 46— IR

STC12C5A60S2 R A1 8 HLITIA /DAL Ha s Ee i 48 F R 4% N SR/ CHR 3% 28 T = AR TR R AL 8, A
A5 FH IS 43 AT 25 A7 2 CLK._ DIV 22 Gt s 40 A0 BT 7= A= ) A3 45 CPU LA BT 36 FH 4 B 4.
UFAb
IXAEA] LLEADCH 55y AR A, $EmrA/D e k15
IXAERT LALECPUR B AR TAE, K R AR THE

ADC FLAG: fE¥UE e s ibn S AL, A/ DEHSERUS, ADC FLAG=1, EHKMFEO.
AN A/ DI M 52 T B AZ AL B PR AR R T, IR B T 2 AR A /DI
L, BA/DEH TG, ADC FLAG = 1, —EERAE0.

ADC_START : B 2% (ADC) ¥ ¥ B ah= b, BN “17 B, JFFah¥e, HHhai w580
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CHS2/CHS1/CHSO0: H#l4i NifiEi%k$, CHS2/CHS1/CHSO

CHS2 | CHSI

CHSO0

Analog Channel Select (U N8 E £ $F)

0

0

0

P

P1

.0 EJ9A/ D AR H]

HedE

P1

.1 VENA/DEI K

P

P1

.2 VENA/DEINRH

P

P1

.3 MENA/DE K

P

P1

.4 VENA/DE K

e

P1

.5 VENA/DEINKH

P

P1

.6 YENA/DEIARH

—t i | = O OO

—l— OO =|=—]|O

=l K= = K= =3 K= =

P

P1

.7 VEJ9A/ DRI

R Eb R SEI NI BUE

H T2 R, frll, 1 B ADC_CONTRIEHIZFAE 28 i, BN 25 45 /E L ik A 7T DLIEff 132
FIADC_CONTR ZF 72 HE, JR K% B ADC CONTREE #il 2747 2% B A AT I, B4t 4 CPU
B ) ZE A, LA 7 AR08 R IIE 1 138 B EADC CONTRE il 75 7 4%

MOV  ADC CONTR, #DATA

NOP
NOP
NOP
NOP

MOV A,

ADC CONTR
it AN R SE R i, A RE S IE RIS FIADC_ CONTRYZ il 27 A7 2% [ {H

SRR RII8051 B A WL A 7]
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3. A/DEEHRERZF782ADC_RES. ADC_RESL
FRPR D) E & A7 #5ADC_RESHFIADC RESLZF A7 #% FH T ORAFA/ DL 25 5, ik Ul F -

Mnemonic | Add Name B7 B6 B5 B4 B3 B2 Bl BO
A/DEE 4G
ADC _RES | BDh o i
- A A7 A5
/D4
ADC RESL| BEh -
- FAFAF A IS
AUXRI | aom| Awiliary - |PCA_P4|SPLP4| S2 P4 | GF2 | ADRJ - DPS
register]

AUXR1 2717 25 [FJADR J A7 J& A/ D% ¥ 45 B 25 47 %% (ADC_RES, ADC_RESL) [ 504 b 2 2 425 1l £o7
HADRI=0I}, 107 A/D¥EH 45 B 1 = S AEUAEADC RESHY, f2A7 FEAEADC RESLEfE247 6

Mnemonic | Add Name B7 B6 B5 B4 B3 B2 Bl BO
ok
ADC _RES |BDh A/ D%?i’”% ADC_RES9|ADC RES$|ADC RES7|ADC RES6|ADC RES5|ADC RES4|ADC RES3| ADC RES2
- i A7-4 =i 8L
A/DE R 4SE
ADC RESL|BEh| . o . ADC_RES1| ADC_RESO
- AT A k2L
AUXRI |aon| Auxiliary ADRJ =0
registerl
M, A R0 S5 R, I TN ARIHE
10-bit A/D Conversion Result: ADC_RES[7:0], ADC_RESL[1:0]) = 1024 x 1
Vce

LUE A EURBAY  EI VAT O -l N 1F/AS W

8-bit A/D Conversion Result:(ADC_RES[7:0])= 256 x Vin
Vce
A, ViR AU B IE N R, Ve N HLEPR TR &, S HLLAERIEIE N
B HE .
MADRI=11, 1007A/D¥E 45 F 1) 200 7 AEADC_RES k26, {RS8AL A7 AEADC_RESLH .
Mnemonic | Add Name B7 B6 B5 B4 B3 B2 Bl BO
A/DiE 4k
ADC RES |BDh SN ADC_RES9| ADC_RESS8
- B AF A i 2400
ADC_RESL|BEh %?ﬁi&%@i ADC_RES7|ADC_RES6|ADC_RES5|ADC_RES4|ADC_RES3|ADC_RES2|ADC_RESI|ADC_RES0
AUXRI |aon| Auxiliary ADRJ = 1
registerl

A BRI RIN8051 5 A WL A ]
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i P eVl et ST AZE SO 7 N (TN W 7

Vin
Vce

A, Vi BRI EIE RN R, Vee y BT HLSERR TAR R, HIAR A ML AR B ARy
RS k.

10-bit A/D Conversion Result:(ADC_RES[1:0], ADC_RESL[7:0]) = 1024 x

4. SADHEB X FFHR
IE : e & frds (AIAz3H4k)
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
IE ASH | name | EA | ELVD | EADC | ES | ET1 | EXI | ETO | EX0
EA: CPURIHIiFbR &, EA=1, CPUJFIUH K, EA=0, CPUJFAITA i s .
EAFIVE IR R W Fe VP I 22 e il . B35 R T 1 S 2 EATE ] JL U8 52 %5 IR
O H I TR R g2 1
EADC : A/D# b Wr S8R4T
EADC=1, FVFA/DE: W
EADC=0, Z&1EA/D#EH bk,

TSR VEA /DS e v I ) 55 DR S B AL B L

1. J4EADCE L, FuVFADCH T, IXZADCH I (1 Hh i il 7

2. KEAE L, FIIFR A MU RSO, AT IR, B2 T~ A ADCH T (A /Db I il 45 2
5 A B BRI A/ DR iR SR R ATADC. FLAG (942 A /D% ¥ 45 AR G A7) &

IPH : FRT e R da il g A7 dt . (SR A23-41k)

SFR name | Address | Dbit B7 B6 B5 B4 B3 B2 B1 BO
IPH B7H name | PPCAH | PLVDH | PADCH | PSH | PT1H | PX1H | PTOH | PXOH
IP: TR S il Zr g ik (AT 2 3Hhb)
SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 B0
1P B8H name | PPCA | PLVD | PADC | PS | PT1 | PX1 | PTO | PXO0

PADCH, PADC: A/D¥ e Wil /e g 4% Hil 47
M PADCH=0 HPADC=0K}, A/D¥ 7 i 9 B AR Je 2 B (F2. 5 4%0)
PADCH=0 HPADC=1H}, A/D# 4 Wi AR e g b (P54 1)
4 PADCH=1 HPADC=01, A/D¥%# bW A st Je g b (P J:442)
4PADCH=1 HPADC=1M}, A/D¥ by st Je g b (L 2a443) ‘
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9.3 A/Dit#rEa R B 2% B

|/
P21 28 [ Vee
r23[]2 27 [Ip2.1
RST[ 3 26 [_]p2.0 ATOFBLE 1K
RxD/P3.0[] 4 72) 25 [ P1.7/ADCT T—E—a—l z I{;%y‘),xjr
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
P24 |12 17 [_1P3.7/PCAO/PWMO
P2s[]13 16 P27
Gnd[_| 14 15[r26

A/DEEHRZEPLI, P1.0 — P1. 73:81%
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9.4 A/DZEEFIE N A 2k i [E]

|/
P22t 28 [ Vee
P23[]2 27 [Pl
RST[]3 26 [_]r2.0 ATPRULE 1K
RxD/P3.0[]4 w2 25 ] P1.7/ADC7
TxD/P3.1[]5 % 24 ] P1.6/ADC6
XTAL2[ |6 !ﬁ 23 [ P1.5/ADCS
XTALI[]7 %) 22 [ P1.4/ADC4
INTO/P3. 28 ~ 21 [ P1.3/ADC3
INTI/P3.3[]9 % 20 ] P1.2/ADC2
CLKOUTO/ECI/TO/P3.4 [ 10 N 191 P1.1/ADCI
0

CLKOUTI/PWMI/PCAL/TI/P3.5 [ 11
P24 12
P25[]13
Gnd[] 14

18 ] P1.0/ADCO

17 [__]P3.7/PCAO/PWMO
16 P27
15[pr26

A/DEEHRAEPI, P1.0 — P1. 73:81%

221
r23[]2
RST[]3
RxD/P3.0[_|4
™D/P3.1[]s
XTAL2[ 6
XTALI[]7
INTOP32[ 8
WTI/P33 ]9
CLKOUTO/ECITO/P3.4[] 10
CLKOUTI/PWMI/PCAL/TI/P3.5 [ 11
P24J12

P2s[]13

Gnd[__] 14

(

8C-d1d>S/8¢-dOS

[ ]Vee

[ 1p21
P20

[ 1P1.7/ADC7
[ 1P1.6/ADC6
[ 1P1.5/ADCS
[ 1P1.4/ADC4
[ 1P1.3/ADC3
[ 1P1.2/ADC2 4
[ 1PI.I/ADCI == 0
[ 1P1.0/ADCO

[ 1P3.7/PCAO/PWMO
™ 1p27

P26

10K

10K

0'0.5

4

o—inov
.

0—|II 1/2 Vee
4

o—]li 2/3 Vee
4

0—|Il 3/4 Vee

1
O—]Ii 5/4 Vee

XXX
1.52.0 2.02.5

051 1'15

LHb P T DA S B B 42 B RN 2 5 2
SEEAS I Dy RE, {E A LA e L RV AR 445 S
bt ZLHEAT IR

A LR PR P OGRS (R B /) s, RSB I SR R B AT
VRAE 0. 25VYE Fl N A4k, W] DA RIGEE S LR Dy R FH 5% 22 Bl 2

+5V

RO

ADCx 10KQ

TR S5 36 AR P2 SREAG I 2K 2, SR SR R A U B S e W]
FE, T DAY BB TS A BRI L IR VR IR

SRR RII8051 B A WL A 7]
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9.5 A/DFEHRAIEIRE)SE IR

STCI12C5A60S2 R 41 H. ML= % R 2 N\ TAEHE K Vee, Frbh—MAHMESEH
JEIR . an7805 1)t HE R AE5V, (HSZPR R A BEA24. 88V F4. 96V, H /7 LRSI
T, ATAE IR SEBRI H A A R AR SR A B LY SR AIEEPROM. B, DAMEHARL

WRAFLH P Vee NE 2, Wb fid, b ELES. 3V-4. 2V [HER, MVecA[H
TE, BT BEAESEEA/DEL I — AMEIEAME MR E NS E IR, RS R TAE R R
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9.6 A/DEEHENIRIZR (CREFFLHRIZF)

9.6.1 A/DF#NIRIZF (ADCHET )

1. CiEF7:

/* */

/* --- STC MCU International Limited */

/% - W/RSTC 1T RANH T HL A/DEEHIRE */

/* --- Mobile: (86)13922805190 */
/* -—- Fax: 86-755-82944243 */

/* -—- Tel: 86-755-82948412 */
/* —-- Web: www.STCMCU.com */
R S g e o Tyl ——— */
/¥ GELERR P R B R A T R 0 R R - */
/* */

#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 hight 8-bit result register
sfr ADC LOW2 = O0xBE; //ADC low 2-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 //540 clocks

#define ADC SPEEDL  0x20 //360 clocks

#define ADC SPEEDH  0x40 //180 clocks

#define ADC SPEEDHH 0x60 //90 clocks

void InitUart();

void SendData(BYTE dat);

void Delay(WORD n);

void InitADC();

BYTE c¢h=0; //ADC channel NO.
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void main()

//Init UART, use to show ADC result

//Enable ADC interrupt and Open master interrupt switch

//Clear ADC interrupt flag

//Get ADC high 8-bit result and Send to UART

//Show ADC low 2-bit result

//switch to next channel

//Set all P1 as analog input port

//ADC power-on delay and Start A/D conversion

//8 bit data ,no parity bit
//T1 as 8-bit auto reload
//Set Uart baudrate

//T1 start running

{
InitUart();
InitADC(); //Init ADC sfr
IE = 0Oxa0;
//Start A/D conversion
while (1);
H
/*
ADC interrupt service routine
*/
void adc_isr() interrupt 5 using 1
{
ADC_CONTR &=!ADC_FLAG;
SendData(ch); //Show Channel NO.
SendData(ADC_RES);
//if you want show 10-bit result, uncomment next line
/I SendData(ADC_LOW?2);
if (++ch>7) ch=0;
ADC_CONTR =ADC_POWER | ADC_SPEEDLL | ADC_START | ch;
H
/*
Initial ADC sfr
*/
void InitADC()
{
P1ASF = 0xff;
ADC RES=0; //Clear previous result
ADC_CONTR =ADC_POWER | ADC_SPEEDLL | ADC_START | ch;
Delay(2);
}
/*
Initial UART
*/
void InitUart()
{
SCON = 0x5a;
TMOD = 0x20;
TH1 =TLI1 = -(FOSC/12/32/BAUD);
TR1=1;
H
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/*
Send one byte data to PC
Input: dat (UART data)
Output:-
*/

void SendData(BYTE dat)
{ while (!TD); //Wait for the previous data is sent

TI=0; //Clear TI flag

SBUF = dat; //Send current data
H
/*
Software delay function

*/

void Delay(WORD n)
{

WORD x;

while (n--)

{

x = 5000;
while (x--);

H

H
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/*

/* --- STC MCU International Limited
/% - JHRSTC 1T RFNH ML A/DFAH ) RE
/* --- Mobile: (86)13922805190
/* -—- Fax: 86-755-82944243
/* --- Tel: 86-755-82948412
/* --- Web: www.STCMCU.com
/% QAR AR Y A B S R 5 AR
/¥ ETERR P R BT R R A T R R B R AR T

/*

;/¥*Declare SFR associated with the ADC */

ADC_CONTR
ADC_RES
ADC_LOW?2
PIASF

EQU  0BCH
EQU  0BDH
EQU  OBEH
EQU  09DH

;ADC control register

;ADC high 8-bit result register
;ADC low 2-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

;540 clocks
;360 clocks
;180 clocks
;90 clocks

;ADC channel NO.

;Init UART, use to show ADC result

;Init ADC sfr

;Enable ADC interrupt and Open master interrupt switch

A BRI RIN8051 5 A WL A ]
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S
;ADC interrupt service routine
; */
ADC _ISR:
PUSH ACC
PUSH PSW
ANL ADC CONTR, #NOTADC FLAG ;Clear ADC interrupt flag
MOV A, ADCCH
LCALL SEND DATA ;Send channel NO.
MOV A, ADC RES ;Get ADC high 8-bit result
LCALL SEND DATA ;Send to UART

;//if you want show 10-bit result, uncomment next 2 lines
R MOV A, ADC LOW2 ;Get ADC low 2-bit result
; LCALL SEND DATA ;Send to UART

INC ADCCH

MOV A, ADCCH
ANL A, #07TH
MOV  ADCCH, A
ORL A, #ADC_POWER |ADC_SPEEDLL | ADC_START
MOV  ADC CONTR, A ;ADC power-on delay and re-start A/D conversion
POP PSW
POP ACC
RETI
J*
;Initial ADC sfr
; */
INIT_ADC:
MOV  PIASF, #0FFH ;Set all P1 as analog input port
MOV  ADC RES, #0 ;Clear previous result
MOV A, ADCCH
ORL A, #ADC_POWER | ADC_SPEEDLL | ADC_START
MOV  ADC CONTR, A ;ADC power-on delay and Start A/D conversion
MOV A, #2
LCALL DELAY
RET
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i/*
;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  TRI1 ;T1 start running
RET
i/*
;Send one byte data to PC
;Input: ACC (UART data)
;Output:-
; *
SEND DATA:
INB TL, $ ;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. CEF7:

/* */

/* --- STC MCU International Limited */

/% - JHRSTC 1T RFNH ML A/DFH)RE */
/* --- Mobile: (86)13922805190 */

/* --- Fax: 86-755-82944243 */

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

/* -—- Web: www.STCMCU.com */
L i s Ry ats G Il 07 ) S — *
R T e T Y R e R Gl Y g ) — J
/* */

#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 ADC_LOW?2 = O0xBE; //ADC low 2-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 //540 clocks

#define ADC _SPEEDL  0x20 /1360 clocks

#define ADC _SPEEDH  0x40 //180 clocks

#define ADC_SPEEDHH 0x60 //90 clocks

void InitUart();

void InitADC();

void SendData(BYTE dat);
BYTE GetADCResult(BYTE ch);
void Delay(WORD n);

void ShowResult(BYTE ch);
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void main()

{
InitUart(); //Init UART, use to show ADC result
InitADC(); //Init ADC sfr
while (1)
{
ShowResult(0); //Show Channel(
ShowResult(1); //Show Channell
ShowResult(2); //Show Channel2
ShowResult(3); //Show Channel3
ShowResult(4); //Show Channel4
ShowResult(5); //Show Channel5
ShowResult(6); //Show Channel6
ShowResult(7); //Show Channel7
§
§
/*
Send ADC result to UART
*/
void ShowResult(BYTE ch)
{
SendData(ch); //Show Channel NO.
SendData(GetADCResult(ch)); //Show ADC high 8-bit result

//if you want show 10-bit result, uncomment next line

/ SendData(ADC_LOW?2); //Show ADC low 2-bit result
§
/*
Get ADC result
*/
BYTE GetADCResult(BYTE ch)
{
ADC_CONTR =ADC _POWER |ADC_SPEEDLL | ch | ADC_START;
_nop_(); //Must wait before inquiry
_nop_();
_nop_();
_nop_();
while (!(ADC_CONTR & ADC_FLAQG)); //Wait complete flag
ADC_CONTR &=~ADC _FLAG; //Close ADC
return ADC_RES; //Return ADC result
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//8 bit data ,no parity bit
/IT1 as 8-bit auto reload
//Set Uart baudrate

//T1 start running

//Open 8§ channels ADC function
//Clear previous result

//ADC power-on and delay

//Wait for the previous data is sent
//Clear TI flag
//Send current data

/*
Initial UART

*/
void InitUart()

{
SCON = 0x5a;
TMOD = 0x20;
TH1 =TLI =-(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);

H

/*

Send one byte data to PC

Input: dat (UART data)

Output:-
*/
void SendData(BYTE dat)
{
while (!TD);
TI=0;
SBUF = dat;

H

/*

Software delay function

*/
void Delay(WORD n)

{
WORD x;
while (n--)
{
x = 5000;
while (x--);
H
H
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/*

/* --- STC MCU International Limited
/% - JRSTC 1T KA HL A/DEHT)RE
/* --- Mobile: (86)13922805190
/* --- Fax: 86-755-82944243
/* —-- Tel: 86-755-82948412
/* --- Web: www.STCMCU.com
/% U SCEAERR P b S B SO 5 -NZ AR
/% VEAERE PP B E R A TR SRR Bk AR

/*

;/¥Declare SFR associated with the ADC */

ADC_CONTR
ADC_RES
ADC_LOW2
PIASF

EQU  0BCH
EQU  0BDH
EQU  OBEH
EQU  09DH

;ADC control register

;ADC high 8-bit result register
;ADC low 2-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

ORG 0000H

LIMP  MAIN

ORG 0100H
MAIN:

LCALL INIT_UART

LCALL INIT_ADC
NEXT:

MOV A, #0

LCALL SHOW_RESULT

MOV  A#1

LCALL SHOW_RESULT

MOV  A#2

LCALL SHOW_RESULT

;ADC power control bit
;ADC complete flag
;ADC start control bit

;540 clocks
;360 clocks
;180 clocks
;90 clocks

;Init UART, use to show ADC result

;Init ADC sfr

;Show channel0 result

;Show channell result

;Show channel2 result
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MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL

SIMP
i

A, #3
SHOW RESULT
A, #4
SHOW RESULT
A, #5
SHOW RESULT
A, #6
SHOW RESULT
A, #7
SHOW RESULT

NEXT

;Send ADC result to UART
;Input: ACC (ADC channel NO.)

;Output:-

*/

SHOW_RESULT:

LCALL
LCALL
LCALL

SEND DATA

GET_ADC_RESULT

SEND DATA

;Show channel3 result
;Show channel4 result
;Show channel5 result
;Show channel6 result

;Show channel7 result

;Show Channel NO.
;Get high 8-bit ADC result
;Show result

;//if you want show 10-bit result, uncomment next 2 lines

R MOV
R LCALL
RET

A, ADC LOW2

SEND DATA

/*

;Read ADC conversion result
;Input: ACC (ADC channel NO.)

;Get low 2-bit ADC result
;Show result

;Output: ACC (ADC result)
; */
GET_ADC_RESULT:
ORL A, #ADC_POWER | ADC_SPEEDLL | ADC_START
MOV  ADC CONTR, ;Start A/D conversion
NOP ;Must wait before inquiry
NOP
NOP
NOP
WAIT:
MOV A, ADC_CONTR ;Wait complete flag
INB ACC4, WAIT ;ADC_FLAG(ADC_CONTR.4)
ANL ADC CONTR HNOT ADC_FLAG ;Clear ADC_FLAG
MOV A, ADC_RES ;Return ADC result
RET
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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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5105 STC12C5A60S2 &5 82 /H#{lPCA/PWMK.F

STC12C5A60S2 R F1 B 1 HLEE A 1 70 % P m A2 11 B2 B 271 (PCA) A5, AT FH T 44 s il 8%
AN KPR I A A Y DR ik g O ) (PWM) B

10.1 5PCA/PWME BB X4 R INsEF 7o

STC12C5A60S2 %41 1T 80515 FrHl PCA/PWMERIRTh At 2717285  PCA/PWM SFRs

- {7 itk % H 555 )
55 ik Hiuhl S=ROA ]
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| cpsi | cpso | ECF |oxxx,0000

CCAPMO ﬁg;sﬁfduleomde DAH| - |ECOMO|CAPPO|CAPNO|MATO|TOGO | PWMO |ECCFO|x000,0000

CCAPMI ﬁggsﬁfdulelMOde DBH| - |ECOMI|CAPPI|CAPNI|MATI|TOG!I |PWMI |ECCF1|x000,0000

CL  |PCA Base Timer Low | E9H 0000,0000

CH  |PCA Base Timer High | FOH 0000,0000

ccapoL |PCAModule-0 Capture | 0000,0000
Register Low

ccapoy |PCA Module-0 Capture |\ 0000,0000
Register High

ccapiL |PCAModule-T Capture | 0000,0000
Register Low

ccapiy |PEA Module-T 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
AUXR1 |Auxiliary Register | | A2H| - |PCA P4|SPI P4| S2 P4 | GF2 |ADRI| - | DPS |x000,00x0
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1. PCATEEX FFEECMOD
PCA AR Z A7 A i 2
CMOD : PCA T {E#Rar 17 8%
SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO
CCON 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 207 A TARAE 1T, BTl
AT ULIE B E NIl Y AT Ik B 85 = SR CPU LA I

L I BRSYSclk. TN S20ME %, AT ASTHL A YR I
PWMi

0 1 1|3, ECI/P1.2(EiP4.1)H%I A HISMBI £ (F Kl % =SYSclk/2)

1 0 0 |4, RYW4EN, SYSclk

1 0 1|5, RGH%EP/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, PWMK
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 T, 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.

SIRECRIIB05 1 AL AT B 7ML : www.STCMCU.com  STCI12C5A60S2#%%1 1T 8051 A HLHCIER 296



FmSTCHE J7 M : www.STCMCU.com Mobile: 13922805190(%k7kF) Tel: 0755-82948411 Fax: 0755-82944243

2. PCAIEHIZF F2ECCON
PCATE il 7 A7 45 A% R R -
CCON : PCA¥% 4% i %5 17 2%
SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO
CCON D8H name CF CR - - - - CCFl | CCF0
CF: PCAUIEEFEA N BAREAL. HPCATIE A i B, CFHMEAENAL. WRCMODZ 74%
HIECEALE AT,  WICFhRE R Sk A4 b, CFAL Al @ i i sl - B A7, {H R aridad
BIEE .
CR: PCAUIEZRMEYIBATIEHIN . ZALEIT A BN,  FRESIPCATHE PRSI T, %47
I BARESE,  FHRICHPCATTH AR .
CCF1: PCAREH 1R IibrE . 24 I UG HC Bl A SR IHZAL e B AL . 1AL N2
CCFO0: PCAMREROFMibrE . 24t BUCIC Bl s i 147 s F BAT o %A AR

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: 7L g8 ThRe 2 4 o
HECOMO=1H/}, RR¥FLLEZIThRE.
CAPPO: 1EskIEHIA .
M CAPPO=1R}, T LFEHRIR.
CAPNO: R HI67
M CAPNO=1/}, ¥ TR
MATO: VLB H47
MMATO= 1/}, PCATIEUE 5B L5 /3 $ 29 A7 2% FME A VL FCKs B A7 CCONEF A7
2RI R AR EALCCFO,
TOGO:  FHEEIEHINAL .
MTOGO=1If, TAEAEPCAE SN, PCATHERSIE 5 Bk i) b /i 3k 25 A7
8 IOAHE I VT ACoKE i CEXOFAIEN 4%
(CEX0/PCAO0/PWMO/P1.35,CEX0/PCA0/PWMO/P4.2)
PWMO: koA i
MPWMO =11}, FRFCEXOME A ik 55 8 i H
(CEX0/PCAO0/PWMO/P1.35CEX0/PCAO/PWMO/P4.2)
ECCF0: f#fECCFOHWT. {8 HE 2577 28 CCONTI LL i /Hi 3k bR £ CCFO, Sk bk,
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PCAREHLL [ B /4l 3Ry A7 2 B 2R T

CCAPMI : PCABEHL L) L /A 3k 29 A7 5%

SFR name | Address bit B7 B6

B5

B4 B3 B2 B1 BO

CCAPM1 DBH name

ECOM1

CAPP1

CAPN1

MATI1 | TOG1 | PWMI | 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 SR L /3 38 27 7 25 FE RO VL K B2 CCONZF A7

ZRI A Wi kR EALCCF

TOG1:  BHEEIEHINT .

HTOGL=1/f, LTAYEEPCAREEH I, PCATHEESAIME 5 bLis /H 3R a7 17

a5 A A UL BE A fE CEX1RAIRR A

(CEX1/PCA1/PWMI1/P1.45CEX1/PCA1/PWM1/P4.3)

PWMI: ke A .

MMPWMI =1, 4 CEX I AE Rk 55 I8 5 4 H
(CEX1/PCA1/PWMI1/P1.45CEX1/PCA1/PWM1/P4.3)

ECCF1:

PCARLER () TAFAE A B R TR 5l

{ERECCF1P . i fE 277 2 CCON EL 3¢ /i kbR . CCF 1,

PR A vl

PCAREH: THERE %8 (CCAPMnZif£%%, n=0,1)

- |ECOMn|CAPPn | CAPNn |MATn|TOGn

PWMn

ECCFn

BT fE

0 0 0

[«]
(=]

0

T ARAE

8AIPWM, & 7

—_ | —_

SHIPWME Y, FARAR iy ] 7= AR rp Wy

0 0
1 0
0 1

—_

0
1
1
1

0
1
1

SHIPWME Y, HH ARk ] 7 A rp

SALPWMAI H ,  FHAIRAR vy B E e AR IR A ]
772

16f7 i3, HCEXn/PCAnff) TS fil %k

1667, HCEXn/PCAnH T P fil

16673 HCEXn/PCAnIFIBEAs fi %5

1647 B F 5 I 45

o e el ke
olo|~|o|~
olo|~|~|o
—|—=|o|o|o| o |o|o|e
—|o|o|o|o| o |o|o|e

olo|o|o|o

KRR R A

167 g 3k i

SERECR 8051 8 A WL A ]
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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 LRI, BT T R A7 &My 16 i #e T EUE s 4PCAREL A
TPWMERE, AR 2. b, n=0. 1, 230 RS0, Ehr
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: 7EPWMEEZLT, S5CCAPOHA KIf %L .

EPCOL: fEPWMALAX T, 5CCAPOLAHMILEL.

PCABLHLL FIPWM 25 74 H A% =0l F
PCA_PWM1 : PCARIERIJPWMZF £ 4%

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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7. 52 B HLBIPCA/PWMINEEMPT 0% B EIP4 O HIZ FRAUXRI

L AR LA R .
AUXRI : 3HBhZFA7es1

SFR name

Address bit B7 B6

B5

B4

B3

B2

Bl

BO

AUXRI

A2H name | - |PCA P4 |SPI P4

S2 P4

GF2

ADRJ

DPS

PCA_P4: 0,
1

SPI P4: 0,

S2 P4: 0,

B PCATEP1

PCA/PWMMPI )4 3P4 [
ECIMP1.2Y]#5P4.1 1
PCAO/PWMOMP1.317) 4 5|P4.2 1]
PCA1/PWMIMP1.417) 4 5]P4.3 1]

44 SPIFEPL L

SPIMP1 H Y] 5|P4 T
SPICLK MP1.78]#:51P4.3 I
MISOMP1.6V]##£|P4.2 [
MOSIMP1.5V] 4 £|P4.1 11
SSMP1.4]1#:F|P4.0 110

B UART27EP1
UART2MP1 Y] #: 2] P4
TxD2MP1.31J3:5|P4.3 11
RxD2 MP1.2V)#2P4.2 1

GF2: #EHbrENL

ADRI:

0, 10fZA/D¥EHsE B8 AEADC RESZF 1725, (K241 fEADC RESLZ 17 8%
1, 10QZA/D¥E st B 1)t 26 i /E ADC_RESAF AT 5 K207, [KSALI{EADC RESLZ {748

DPS: 0, &S EHE R4 DPTRO
1, 55—/ N EdE i85 DPTR1

A BRI RIN8051 5 A WL A ]

B M www.STCMCU.com
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10.2 PCA/PWMAEIRHYLEFS

STC12C5A60S2 2 1| . Fy AL 218 ] G F2 11 H5 4% B Z1IPCA/PWM (il ik AUXR 1 75 A7 25 7] LA B PCA/
PWMMPL AP 3IPAT)

PCAE S — MR HI 16407 2 i 28, 521607 A 35/ Lot b 5 2 A1, I FEFTR.

PO/PCAO/PWMO (AUXR1.6/PCA_P4=1)
— P1.3/CCPO/PCAO/PWMO (AUXR1.6/PCA_P4=0)
SE I A8/ g — P4.3/CCP1/PCA1/PWMI(AUXR1.6/PCA_P4=1)
-jf%ﬁ%.l P1.4/CCP1/PCA1/PWMI(AUXR1.6/PCA_P4=0)
PCAREHR&5 4
AR AR CAEAEAMET . BT/ N RIRHIR Ok e i 38 an i B A i ik

T
STC12C5A60S2 &%) : B0 FIP1. 3/CCPO (A LAY 3P4, 2/CCPO/MISOH),
R L FIPL. 4/CCP1 (7] L) 3P4, 3/CCP1/SCLKA) .

I6RIPCATE I #/4 B2 LS A S 60, 3L At F FR 2%
SYSclk/i —fed—

SYSclk/2 —E—ﬂ
SYSclk/4 _E_‘.

SYSclk/6 —E—'
CH | CL

ZEPCARIHR

<
SYSclk/8 —@—' 16f 114 PCA*f I
SYSclk/12 —E—'
ot — ol ¢
SN NECI(P1.2) —@—
IDLE —— CMOD [cipL] - | - | - [cps2[cpsi|cPso] ECF |
[cEJcr] - [ - T -1 - Jccri] ccro |ccon

PCA JE I 88 /T 58 4504
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AT AECHANCLI) N 28 A2 IEAE B BB 3 1A 1607 PCASE I 8% (OME . PCAE I 2% /& 2N B HL )
NILRT RS E, WEN R TAETE: 1/12R G0 %, /8RN 4EN. 1/6 RGN 4. 1/4AR SN
By 1728808, RGBT 22008 H BRECTBIF%I N (STC12C5A60S2 2 4I7EPL. 211) &
SE I 8 1 EiU H CMODA 12k Th i 2577 4% 1 AICPS 2, CPS1AICPSOAT K ffi 8 ( WL.CMODFRFR T E 27 7%
UL .

CMODE; Bk T e & 7 23 18 A 22 5PCAME 2. ‘B4 BI&: CIDL, ZFHRERT iFEik
PCA; ECF, BEAfIRY, fEREPCAH T, 4PCAZE R 35v i RFPCATHEi¥E i AR HECF (CCON. 7) B A7

COONFBR Th 8 27 A7 22 0 & PCARKIIBAT 2 HIAL (CR) FIPCAER #345E (CF) DL R &AMBLE
Fr& (CCF1/CCFO) o @itk BRICRAL (CCON. 6) RIZITPCA. CROIEHIEZMPCAYEFA. 4PCA
TR S, CRAZ (CCON. 7) BAr, tn5COMOD & 47 2. FIECFAL B AL, kA=A b . CRAL R ATiE
AR . CCONFFAZ 2 HIAL0~3RPCAZ AR AR & (SrOXT BIARER0, £r1xfRIgEHRL)
2 A DU Bk bh e i F A B AL X bRt N RSB SRS M. BT BB F — AN )
. PCARIH W RG B FTR

PCARI AN ER S N — MFIR D e A 88 . BB EROXTRICCAPMO, HEHR 1%}
CCAPML, FFREThRE ZF A7 8 B0 & T RO B 1) TAERE A 4oL

Y g AE DURD BR EL 8, ECCFnfiz (CCAPMn. 0, n=0, 1f T/ERIEHsE) f#HEECCON
BT T RS 27 A7 2% (1 COPnbT 6 3R 72 A R T

PWM (CCAPMn. 1) FH R & ik 8 A il A X o

PCATHEUE SHEH IR/ LB A7 3R B AR DL ECR ,  anSRTOGAL (CCAPMn. 2) Bz,
P CEXnf Hi e R AR BT

MPCATHEUE SR 3R/ LU B A7 A A% B AR UL R B, G SR VLR AZMATn (CCAPMn. 3) B
37, CCONEFF7-2% HICCPnr 45 4 B 7

CAPNn (CCAPMn. 4) FICAPPn (CCAPMn.5) FRW BB AN A . CAPNnfZ{FRE T BF
WAL, CAPPnALffiRE EFAWE K. WRBMERELL, WIFHFBREEH AR, WIRTERF
BRI

i it B 7 CCAPMn 27 77 28 FRIECOMnAZ. (CCAPMn. 6) SRAFRELLIR2SThEE .

FENPCAREHRIE X B 7 AR 221728, CCAPnHAICCAPnL. 4 H B IRER thimt, &A%k
AP 16T T B . 4PCABEE I AEPWMAR i, BTSRRI 52 .
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10.3 PCAEHRE T/EHER
10.3.1 IHIRIEL

PCABEER TAE T FAR I S M A F AT R . B —MPCAMEE T/RER PR, HA7E5%
CCAPMnJ#ifiz (CAPNnAICAPPn) BRH AT —AL A E 1. PCABIIR TAE TRk AT, St
(4R ERCCPnigI N (CCPO/P1. 3, CCP1/P1. 4) HIBKA AT RAE . KA RIE AB AL, PCARE 5L
PCATTH B AR PRSI Zr 4798 (CHFICL) MO{E2EER BB IR 48+ (CCAPnLAICCAPNH) .

[ck [ er | = | = [ = [ - [cori | ccrolccon gwsr: psm

| E— -1
A
|y

CCPn —
(CCPO/P1.3, x| |
CCP1/P1.4) — I I—|—'
L [CCAPRH|CCAPnL
| |
| —  [Ecomn| cappn [capna| MaTn | TOGn [PWMn [Ecern | CCAPME, n=0,1
0 0 0 0 Hhfk:DAh, DBh

PCA Capture Mode (PCAf#isitE = A)

TN FECCONSRIE Th e 25 17 22 P ¥ A7 CCPn I CCAPMn 4% 7k Th 6 27 772 32 H ISP ECCEnp 8 B AT,
FEAE R, AAE T AR S5 FR T R TR — AR AR T A b, R R R TR EAL B E

I
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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

ik 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, #5345

[ - [ecomn [cappn|capnn|maTn[TOGn [pWMA{ECCEn |cCAPMA
0 0 1 0 0

PCA Software Timer Mode / PCAREL ] 16457 4 52 B B2 X/ PCA L B B =,

T B A7 CCAPMnAF /7 25 INECOMAIMATA, Al f#PCAMH s b et 28 ( EIED .
PCAEHT%&E’HE‘ﬁﬂ%ﬁ%ﬁﬁ:?ﬁ%ﬁ’]ﬁ*ﬁttﬁ, P H AR, 0 A7 CCFn (FECCONYS Bk I
Re 277 es ) MILIECCFn (fECCAPMnFFEINREZF A7 o ) ABELL, K= .

[CH,CL]%:RS— & KIS (8] B 3001, I [ [a] BE B T3 8 i iy il o, 430k % A I
B NSYSclk/12, AE124NmH b WI[CH,CL]IN1 . 4[CH,CL]¥ i %45 [CCAPnH, CCAPnL]
B, CCFn=1, pF2fEilrigk. WRFIRPCAEY W5, 7E Wik 5S5FE 7 25 [CCAPnH,
CCAPLSG I —MAHE A EE , B2 U kel Fe) TR B S (B TH 2 AR R, TSI 1 g I
The o e B B B) F 4 R B e T B B R 08 8 LA R PC AT B8R THEUE M B . R I I PCA
TR T BE TR T

B, RGBT SY Sclk = 18.432MHz, %&£ (I 445 NSY Sclk/12, 5E B[R] T Ay 5ms, 1
PCATHE#8 THEUE N :
PCAHHE#S Ml = T/ ((1/SYSclk )x12)=0.005 / (( 1/18432000)x12 ) = 7680 (10i:#1%0)

= 1EOOH (163 Hi|%5)

W2 U, PCATHI S E1EOOH K, & I I 7] 4 72 5ms, Xtk /2 & R4 [CCAPnH,

CCAPnL]¥E I CBK) .

AERICRIIS8051 T LBETF AR B M www.STCMCU.com  STCI2C5A60S25%1 1T 8051 Sy AL CHER 304



FERSTCH J7 Mii: www.STCMCU.com Mobile: 13922805190(%k7kF) Tel: 0755-82948411 Fax: 0755-82944243

10.3.3 SiRWBER

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
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=8 4 H A =X

CCAPnL[IME Y 5E T PCARLHn 1%t kA% . 4 PCAR #h I & SY Sclk/28F, % H k(1)
f=SYSclk / (4xCCAPnL )
HH, SYSclk ARG B . Ht, B LA#3H|CCAPnLIF{ECCAPnL = SYSclk / ( 4xf).
TR 2 A S B, AT DY & BNICEE, B
CCAPnL = INT (SYSclk / ( 4xf) +0.5)
oA, INTO)NHUBIZ R, BRI #ln, R%SYSclk = 20MHz, Z3RPCATE K
M 125kHZ K 7, MICCAPL A BN Ay«
CCAPnL = INT (20000000 / ( 4x125000 ) + 0.5 ) = INT ( 40 + 0.5 ) = 40 = 28H
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S o M He P
10.3.4 RKkZEIHTIIEI(PWM)

Jik 55 1 #](PWM, Pulse Width Modulation) & —Ff FIFE 7 RIzH G2t . A
WIERIEAR, E=AENRE). D/IAF#ESEH) Z N . STC12C5A6082 & 715 HLH
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 K R A 3 L R P ERRCAE N R 4t
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)

BR 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 FHAEPWMA . (BB o By SRR B T PCA E IS 2% I b s

W T AT A B AL AU FIPCAE I 2%, BT e Tr s AR A R . S AN 4 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 N 549 %
256

PCAR 44 NYE AT LM LL R 4fh i —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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24 HESRPWME A% A38KHz, SYSclk PCA/PWMIN afig N, K HiSYSclkffi{f
tit 5 A 2038000=SYSclk/256 , 15 F 4SS £ 40K SYSclk=38000 x 256 x 1=9,728,000
G SR LS I AT Y AT ZR P WM HH, AT 3% 6 B 25 0 1) va H 2R B ECLII 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 | smaEd s /5R b A, B hnge PR R FE B 1K-10K
AN/ P PWMTEAL
iR | i
PR % He FELFH 10K 21 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: 86-755-82944243 */

/* --- 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 B T SRR R OB R Y - */
/* */

#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

SIRECRII805 1 AL TF AW B ML www.STCMCU.com  STC12C5A60S2#%1 1T 8051 BN B 308



FERSTCHE 7 M : www.STCMCU.com

Mobile: 13922805190(%k7KF) Tel: 0755-82948411 Fax: 0755-82944243

void main()

{
CCON = 0;

CL=0;

CH =0;

CMOD = 0x00;

CCAPMO = 0x11;
// CCAPMO = 0x21;
// CCAPMO = 0x31;

CR=1;

EA=1;

while (1);

//nitial PCA control register
//PCA timer stop running
//Clear CF flag

//Clear all module interrupt flag
//Reset PCA base timer

//Set PCA timer clock source as Fosc/12

//Disable PCA timer overflow interrupt

//PCA module-0 capture by a negative tigger on CEX0(P1.3)
//and enable PCA interrupt

//PCA module-0 capture by a rising edge on CEX0(P1.3)
//and enable PCA interrupt

//PCA module-0 capture by a transition (falling/rising edge)
/lon CEX0(P1.3) and enable PCA interrupt

//PCA timer start run

ARRIRII805 1 A HLBETE A F B M. www.STCMCU.com
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2. CHwiEFr:

/* */
/* --- STC MCU International Limited */
/* -7~ STC IT RFVEE AL HPCATIREY @ A Wy ---mmmmemm */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82944243 */
/¥ --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
L 2a LI Y T e L T[T ) ——— *
/% VEAERE P B E AR T SRR BB R —-eeeeee- */
/* */

;/¥*Declare SFR associated with the PCA */

CCON EQU  OD8H
CCFO BIT CCON.0
CCF1 BIT CCON.1
CR BIT CCON.6
CF BIT CCON.7
CMOD EQU  OD9H
CL EQU  OE9H
CH EQU  OF9H
CCAPMO EQU  ODAH
CCAPOL EQU  OEAH
CCAPOH EQU  OFAH
CCAPMI EQU  ODBH
CCAPIL EQU  OEBH
CCAPIH EQU  OFBH
PCA_LED BIT P10

ORG  0000H

LIMP  MAIN

ORG  003BH
PCA_ISR:

CLR  CCFO0

CPL  PCA_LED

RETI

ORG  0100H

;PCA control register

;PCA module-0 interrupt flag

;PCA module-1 interrupt flag

;PCA timer run control bit

;PCA timer overflow flag

;PCA mode register

;PCA base timer LOW

;PCA base timer HIGH

;PCA module-0 mode register
;PCA module-0 capture register LOW
;PCA module-0 capture register HIGH
;PCA module-1 mode register
;PCA module-1 capture register LOW
;PCA module-1 capture register HIGH

;PCA test LED

;Clear interrupt flag
;toggle the test pin while CEX0(P1.3) have a falling edge

A BRI RIN8051 5 A WL A ]
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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: 86-755-82944243 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
M AR EAERE T A SR 5 SRR, e */
P VEFERE A B R TR R SR SR e */
/* */

#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;
CCAPOL = value;
CCAPOH = value >> 8;
value += T100Hz;
if (ent-- == 0)
{

cnt = 100;
PCA _LED =!PCA _LED;

}

}

void main()

{
CCON = 0;
CL=0;
CH = 0;
CMOD = 0x00;
value = T100Hz;
CCAPOL = value;
CCAPOH = value >> 8;
value += T100Hz;
CCAPMO = 0x49;
CR=1;
EA=1;
cnt =0;
while (1);

}

//Clear interrupt flag

//Update compare value

//Count 100 times
//Flash once per second

//nitial PCA control register
//PCA timer stop running
/IClear CF flag

//Clear all module interrupt flag
//Reset PCA base timer

//Set PCA timer clock source as Fosc/12
//Disable PCA timer overflow interrupt
//nitial PCA module-0

//PCA module-0 work in 16-bit timer mode
//land enable PCA interrupt

//PCA timer start run
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2. LIz

/* */
/* --- STC MCU International Limited */
/¥ - J7x STC 1T RAF AL FHPCAT)RE LI 161 58 I % ------—- */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82944243 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
L 3T Rl e e L)1 — */
i Tl S Tt I Lol @ Y AETGo1 TS ol J— %
* ¥
T100Hz EQU 3C00H ;(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 OEAH ;PCA module-0 capture register LOW
CCAPOH EQU OFAH ;PCA module-0 capture register HIGH
CCAPM1 EQU 0DBH ;PCA module-1 mode register
CCAPIL EQU 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 ;Initial stack point
MOV CCON, #0 ;Initial PCA control register
;PCA timer stop running
;Clear CF flag
;Clear all module interrupt flag
CLR A ;
MOV CL, A ;Reset PCA base timer
MOV CH, A ;
MOV CMOD, #00H ;Set PCA timer clock source as Fosc/12
;Disable PCA timer overflow interrupt
MOV CCAPOL,#LOW T100Hz R
MOV  CCAPOH,#HIGH T100Hz ;Initial PCA module-0
MOV  CCAPMO,#49H ;PCA module-0 work in 16-bit timer mode and enable PCA interrupt
SETB CR ;PCA timer start run
SETB EA
MOV  CNT, #100
SIMP $
PCA ISR:
PUSH PSW
PUSH ACC
CLR CCFO0 ;Clear interrupt flag
MOV A, CCAPOL
ADD A, #LOW T100Hz ;Update compare value
MOV  CCAPOL,A
MOV A, CCAPOH
ADDC A, #HIGH T100Hz
MOV  CCAPOH,A
DINZ  CNT, PCA ISR EXIT ;count 100 times
MOV  CNT, #100
CPL PCA LED ;Flash once per second
PCA ISR EXIT:
POP ACC
POP PSW
RETI
END

SRR RII8051 B A WL A 7]
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10.6 PCAffE SR KA RGIER (CIZEFFCHmIzF)

1. CiEF:

/* */

/* --- STC MCU International Limited */

/% - Jf7x STC 1T RAIH T HL PCAKH H g KT --mmmmmmmmmmmmeee- */

/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82944243 */

/* —-- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
L STl G e e L)1 e — *
i IS e Tt I Ll g Y AEr o1 S I — %
* ¥

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

#define FOSC  18432000L
#define T100KHz (FOSC /4 /100000)

typedef unsigned char BYTE,;

typedef unsigned int WORD;

/*Declare SFR associated with the PCA */

sfr CCON = 0xD§; //PCA control register

sbit CCFO0 = CCON"0; //PCA module-0 interrupt flag

sbit CCF1 = CCON"I; //PCA module-1 interrupt flag

sbit CR = CCON"6; //PCA timer run control bit

sbit CF = CCON"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: 86-755-82944243 */

/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
L T I ST AT I] 0 - S — %/
/% VEAERR 7 R B E R I T SRR R OB R Y - */
/* */
T100KHz EQU 2EH ;(18432000 / 4 / 100000)

;/*Declare SFR associated with the PCA */

CCON EQU  O0D8H
CCF0 BIT  CCON.0
CCF1 BIT  CCON.I
CR BIT  CCON.6
CF BIT  CCON.7
CMOD EQU  OD9H
CL EQU  OE9H
CH EQU  OF9H
CCAPMO EQU  ODAH
CCAPOL EQU  OEAH
CCAPOH EQU  OFAH
CCAPM1 EQU  ODBH
CCAPIL EQU  OEBH
CCAPIH EQU  OFBH

ORG  0000H

LIMP MAIN

ORG  003BH
PCA_ISR:

PUSH PSW

PUSH ACC

CLR  CCF0

MOV A, CCAPOL

ADD A, #T100KHz

MOV  CCAPOL,A

CLR A

ADDC A, CCAPOH

MOV  CCAPOH,A

;PCA control register

;PCA module-0 interrupt flag

;PCA module-1 interrupt flag

;PCA timer run control bit

;PCA timer overflow flag

;PCA mode register

;PCA base timer LOW

;PCA base timer HIGH

;PCA module-0 mode register

;PCA module-0 capture register LOW
;PCA module-0 capture register HIGH
;PCA module-1 mode register

;PCA module-1 capture register LOW
;PCA module-1 capture register HIGH

;Clear interrupt flag

;Update compare value

SERECR 8051 8 A WL 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

SRR RII8051 B A WL A 7]
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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: 86-755-82944243 */

/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
L S el 355 [ e oS TR 1 N — *
T e et e el E A EFaiG17 E S ol — ot
/* */

#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;

AERICRIIS051 T HLBETF AR B M www.STCMCU.com  STCI2C5A60S25%1 1T 8051 Sy AL ICHER 320



FESTCHE J Ml : www.STCMCU.com Mobile: 13922805190(%k7kF) Tel: 0755-82948411 Fax: 0755-82944243

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
//and 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: 86-755-82944243 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
S s i P e Aot T 1 N ——— +/
/* VELERR P A O E R A A TR R I BB R Y - */
/* */

;/*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 0EAH ;PCA module-0 capture register LOW
CCAPOH EQU OFAH ;PCA module-0 capture register HIGH
CCAPM1 EQU ODBH ;PCA module-1 mode register
CCAPIL EQU 0OEBH ;PCA module-1 capture register LOW
CCAPIH EQU OFBH ;PCA module-1 capture register HIGH
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

SRR RII8051 B A WL A 7]
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10.8 7 FHPWMSLIID/ATHBERY 8L 8Y & F 2% BX [E]

-/
p22[]1 32[—_]VvpD
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 17r26 I

D/A

A BRI RIN8051 5 A WL A ]
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SNE [ HITINEREDO (SPIHEO)

STC12C5A60S2 R 51 . Fr HLE$& 7 — P s AR AT @ S H: 0 —— SPIZ . SPLZ—F 4R
T, . [FRPRGEE AL, ERAERESR. R R E B R mik3 Mbps
I (T ARSI A 12MHzH, 40 $CPU AR FH 20MHzE|36MHz, M A) 5 5, AR A 3 T
IR, SYSclk/8 AP HLAT) , i HAG A4 58 b 6 A1 i SR AR

11.1 5SPIThgEtRRE < FF RN EE S Fs

STC12C5A60S2 %41 1T 8051y HLSPIZNREMELAF IR TN RE T /7 4% SPI Management SFRs

RO UGS ‘
e ik Hi b - St
B7 B6 B5 B4 B3 B2 Bl BO

SPCTL SPI Control Register | CEH [SSIG| SPEN | DORD [ MSTR [CPOL [ CPHA| SPR1 [ SPRO |0000,0100

SPSTAT SPI Status Register | CDH [ SPIF | WCOL - - - - - - 00XX,XXXX
SPDAT SPI Data Register CFH 0000,0000
AUXRI1 Auxiliary Register | | A2H| - |PCA_P4|SPI P4|S2 P4 | GF2 [ ADRJ - DPS [x000,00x0

1. SPIZH|F 728 SPCTL

SPI il 75 A7 4% HA% 2 F
SPCTL : SPI% i 75 /7 %%
SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO
SPCTL CEH name | SSIG | SPEN | DORD | MSTR | CPOL | CPHA | SPR1 | SPRO

SSIG: SS5| I Zms 4247 .
SSIG=1, MSTR (fi74) Hffi3€ 2314 N FHLIE A& ML
SSIG=0, SSHIFT-#5E 2444 A EHLL 2 MHL. SSHIATE J91/0 148 F (JSPIE ML H%£2%)

SPEN: SPI{#HEf7 .
SPEN=1, SPI{#if§;
SPEN=0, SPI#Z%1l:, FirfSPIG|HIERE A/OI{EH .

DORD: ¥ &SP /& 125 FH B AL I
DORD=1, ¥#E+HILSB (Ffikfr) oo K ik
DORD=0, ¥#E5HIMSB (5 & 17) o ki«
MSTR: =£/MEERGEREAL (ILSPIE LR
CPOL: SPIF i o
CPOL=1, SPICLKZ N A& HF. SPICLKMIRTIH s T VR E TSy B A
CPOL=0, SPICLKZ N AT, SPICLKMIFTH 2hus R b FHUS TS WA R RS,
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CPHA: SPIREHAIL L
CPHA=1, #¥E4ESPICLK {IRTIBH IR AN, H7E 5 B ke .
CPHA=0, ¥E/ESSHIL (SSIG=00) #9550, 7ESPICLKJG I it s, e
BTV R M RRE.  (JE: SSIG = 1IN FIERAE R E SO
SPRI1. SPRO: SPINJ4idi ik FImHINL. SPIR £k U N R AT,
SPIRBRATAR [+

SPR1 | SPRO IiHf( SCLK )
0 0 CPU_CLK/4
0 1 CPU_CLK/16
1 0 CPU_CLK/64
1 1 CPU_CLK/128

Hrf, CPU CLKZCPUR 4.

2. SPIRZSE 77 85SPSTAT
SPLIRFS 7 A7 4% HIA% X
SPSTAT: SPLIRZAZF A7 4%
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
SPCTL CDH name | SPIF | WCOL - - - -

SPIF: SPIf&4i 56 ibn & o
YRR ATR R S T, SPIFE A . hE, anSRESPIH Wil +1 7 (RVESPI (IE2.1) 1
EA(IE.7) #E A7), W=k, ZSPIAhT EM X HSSIG=0/}, fHSS i A 31 9K zh
AKHLSY, SPIFHUR E AL, Fon “MEeZ” o SPIFbR & @ B P S N 1 TEE
WCOL: SPI'5 M 5p5E .
FEEGHEAL 4 (1) A2 T A SR SPT Ui a7 47 45 SPDATHAT 5 #:4F, WCOL¥ B A .
WCOLbr & A HEN1TEE.

3. SPI¥HEE 73 SPDAT
SPIEE A A7 & HIA a0 T
SPDAT: SPIUHE 77 174
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
SPDAT CFH name

SPDAT.7 - SPDAT.0: &4 £ £7Bit7~Bit0
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4. 3% B B HLAUSPITHAEMP1 O B RIP4 O AU F F25AUXRI

AN AR LA R .
AUXRI : 5HBh2iA7281

SFR name

Address bit B7 B6

B5

B4

B3

B2

B1

BO

AUXRI1

A2H name | - |PCA P4 |SPI P4

S2 P4

GF2

ADRJ

DPS

PCA_P4: 0,
1,

SPI P4: 0,

S2 P4: 0,
1

A PCATEPL

PCA/PWMMPI LI]) 4 21| P4 ]
ECIMP1.27)4:5(P4.111
PCAO/PWMOMP1.31] 4 5]P4.2 [
PCA1/PWMIMP1.4Y]#: F|P4.3 1]

B4 SPIFEPL I

SPIMP1 H Y] 5P4T
SPICLK MP1.78]#:51P4.3
MISOMP1.6YJ3#:3P4.2 1
MOSIMP1.5V]#:3P4.1 1
SSMP1.41)4:2|P4.011

BRAEUART27EP]
UART2MP1 H Y45 P4 1]
TxD2\P1.3Y)#:E|P4.3 1
RxD2 P12V #:5P4.2 10

GF2: @HFrEAL

ADRIJ:

0, 10fZA/D¥EHst R B8 AEADC RESZF A7 4%, K201 fEADC RESLZ A7 %%
1, 10RZA/D¥EHesh B (K] dx = 28 iUAE ADC_RES A A7 2% K217, (KSHL I AEADC RESLZF {7 2%

DPS: 0, f#HEEEIEIEE DPTRO
L, A5 — N8R 155 DPTR1

SRR RII8051 B A WL A 7]
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11.2 SPIEORYZEH
STC12C5A60S2 £ %1 B Fr HLIYISPITH AEJTHE B 4N B AT o

»{ S
N MISO
CPU I P1.6
M
< SHLFE AL 77 A7 3% s | MosI
Py AR A0 M
At B R X P
4,16,64,128 i%n SPICLK
A A A . P1.7
N clock
e SPL £ (FEHD S Errww— s
i S >l | SS
Z g —w W P14
w0 175}
~A A
ViV MSTR 2 =
SPT #2:k <« SPEN z
= - zl 2l ¢l =| 2| =
vy > SPI RIS
|SPI RS FAE |
SPI S
Hh ki R H
 /
SPI T e )7 HE &

SPIRI% Lo — ABILAE s AF A7 a5 M A 2 b 4%, Kt mT AR A A3 lie . #ESPTHE 1)
AL RE R, RIE AN BUE A AR BR 2 b a5

FERA, FERE AR, A FEX RS 2ISPDATH A7 4. BT SSTE
SARMFR); HRAMEENXT, BAHLESSE 5 NA ORI & E N B 5 5 )5, 77
BEAT Bl AR . FEMBEUT, R — N e S, SSE S AN AT, XA AL AT
Wb A B AR N TE R, SPTHE T HE & HCR — A4l -
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11.3 SPHEOMEIERE
SPIE 14544 1: SCLK/P1.7, MOSI/P1.5, MISO/P1.641SS/P1.4 ,

MOSI ( Master Out Slave In, FHMN): FEAF0 5B HA, HT E880403
MESA B AT B s AR . IRAESPTILYE, 2/ MHLILZ—HIMOSI(E 52k, 7Em Bh i SR A
W1, VB BAEMOSI S 54k b, MHLTE Zal S SREUZ R .

MISO ( Master In Slave Out, T AMH): AZEIH A 8 r0%A, T SEBLN A1
P EB R EAEA L . SPTRE, — DENTEREZ D MHL, Bk, EVLIMISOE 5420
BRI ZA ML, BEEU, 2 NMHIEE—RMISOE 52k MENE D IVLEER, HARM
BLRKs HMISO 5| B 5K 2 B i PR A

SCLK ( SPI Clock, HATHEMES): HATHMBME 52 E 2805 B A SR EA, HT
725 32 A4 A0 B [RIFEMOS TRIMISOZ: b i) s AT Bl e 4 284 )3 8 — IR B s A& Sy
H 3077 4 8ANSCLKHS 2 i #AME 5 45 MHL. FESCLKAIEEANBE AR AL (LTS BE R FRY) £ H — 7 3
o BTLL, —REE A T DA — A BB

SCLK. MOSIHIMISO:E & Fl P A 5L 5 2 SPISS i e fE i . Bl i@ iE MOSIH E ML %
FIMAL, BEIIMISOH MHULER M. SCLKAE 5 7E B0 A, £ MR AN .
RSPIZG# 2% 1E, RISPEN(SPCTL.6)=0 (RAI{H), 1XLLE JHHE n] fE A0 AHH

SS( Slave Select, MALIEFRAS 5): XE—ANRNE S, T80 ERER L T MBI
SPIfith, THRMMBERT, SSHMEHEARR. EEHRT, SPIHED A A 1H,
RAETE T MR B, B FSSA R LT M. B Tl % K LA SS 4 I I 10K QI
B ER B . AN AHLEISSEE AT /0,  H LI P B, DAE 3 HLE AL
FEMER T, AT RIEEREEU, SSIESBHAE . FILIE—REER L I 06 2 /T L 504 SS
K. SPTEMNLET LU I T/0 e 6 — AN SPTAS AR A 24 BT I ML 7E MR RC B b, SPIE
HUAE FH/O e 5 — AN SPIAS A 9 24 11 (1 AL o

SPIA 2% 438 1 JL SSIEIAf 8 & 75 Bk .t SR /2 R 462 —,  SSHI: 2% -

s IHESPIRGi 2511, BISPEN(SPCTL.6)= 0 (S fifl)

« RSPIECE NEMNL, BIMSTR(SPCTL.4)=1, 3+ HP1.4HE N (GEIZP1IMO0.4RIPIMI1.4)

o WSS 20, HISSIG(SPCTL.7)= 1, %M E M FrOrshbs.

P BMESPIMEACE N EHL (MSTR = 1) , ‘B4R AT LLIE Ik 3R SSHIAL B W MHL (5
PLARCE NN HSSIG=0) . ZAFREZRFE, B4 B A7 SPIF(SPSTAT.7).
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ﬁ s Y i_ LY S
11.3.1 SPIEOMEEREAN

STC12C5A60S2 R4 HLAISPTH: L R85 7 sNE 3Rl SR EHL—MAL T 20, X33
75 28 (B AE ] BN EAUR AL A EL—2 ML 20

HEHL— WAL AR ERE - R SPIE LT R

B! ! MAL
~|wiso : MIso |
stk hiatr | ! UL stumstr g
MOSI ! MOST
Clseiek i spicik
SPTIR & & 4 2% ' >
Port ! IS

SPIK|1  SPIHLEHL—HMNL HLE

£ FIESPTIE L, MALEISSIG(SPCTL.7)40, SSH T3k MM SPIAAL AT 4 FH AF A 3 11
(HELHEPL. 4/SS) SRIKZNSSHI. EHLSPT 5 MHLSPT HISHL R i 25 A7 281 B K — MBI A 166178
PLZFAERS o A FENREP RISPDAT A AF 88 BN — 710, SLRI S 3 —AMEL: I8 A% A a5 il
F: EMLAISCLK G| B AALIISCLK 51 i At — B ikl 763X R R 3K, EHLSPIISALF
BB AT R B 3 2] T MHLSPTIIBEE AL T A7 ak o SULFRS, MALSPIRISAI B AL 75 472
PEAE R EN 2] T EHISPIRISA AL Zrf7ae o Bk, ENLRERT A ML A IR B, ATz AL
HUEAET

W07 3 G AR B9 AU 42 & a0 T SPIEI2 R .

EEN ! AL
‘MISO ! MISO
stz [ ! | st
MOSI g MOST
__|SPICLK | SPICLK
SPINf AR Ed: | | — ' o| | SPURFEIA A S
ss ! ss

SPIFE2  SPIXUZRFC & (B34F T H oA E M)

L ESPTE2FT /R NP S BN E IS Il . 243 RAESPTIAERS, P28 4448l i
B R EHL(MSTR=1), F4SSIGIEZHKP1.4(SS)C B WA AR . Y —A 520k 8 s
BF, e RPEEPL. ARC B N IR IRE AR T, XA R ] B — g A ML .
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XITHIEALI ¥ B O B B 2 SSIIISPI IR . 24— 7 LB RIXFAR T, Skl ss
JRIET P, SR SSTAR s HaF, S B Ok B 2 s SSAI ) ZE AR X . JEAS XU PR SPT R B
WA E R MR . R, MISO. MOSI. SCLK¥JRNHIAN, 42 AMCURISPTHE LA
PRI AN R B . XFMEEMEAE BN/ N —EZ NENHFIRAH .

W HoAE/ MRS, BT BISPTEE R AR A U A AR S IR s, U7 D
RS ER A EAH A

a7 2 E AT E o EAUA L) IR &3~ SPIEI SR -

EHl . MAHL
1
MISO ! MISO
strmstmsrs [ . SHLIE L 27 A7 7%
“most ! MOSI
1
SPICLK SPICLK
SPIIN e 5 A2 5% . R
Port ' 3S
1
1
1
' MISO
- SRR AL A7 748
MOSI |
SPICLK |
Port SS

SPIEI3  SPI M EN-Z MWL FLE

£ FIEISPIEI3 th, MHLAISSIG(SPCTL.7)A0, ML I XTI (I SS 5 Sk ikrh . SPIFEHL
AL P AR AT S5 11 (9.5 P1.4/SS )R IR BH SS o
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11.3.2 XISPIH{TECE

STC12C5A60S2 251 5 B WL ATSPTAS B, EHURIAMMLIIEEE HISPEN, SSTIG. SSH|
(P1. 4) FIMSTREE A #5HHi. NRATANE/ MR IR B DA AR 2 48 F AL S5 W

SPT = MAR Ik F

S Fa M | MISO | MOSI | SPICLK o
SPEN | SSIG P14 MSTR s pl6 | P15 | P17 HiE
. SPI4k 1k, P1.4/P1.5/P1.6/P1.71E N
0 X | Pl.4| X |SPIZhAgZEI: | P1.6 | P1.5 | P17 EUOL
1 0 MM | # | N | N [ EEAE A ML
NI \\E.— N ‘%?w N
1 1 i%%i i | s | s zggg%Mmth@% D8
P1.4/SSHLE AN SR 1
SSIG N0, IR FESSH IR AL
. " - - 7 o, ML EEE I MHL. 24SSAE Ny
1 0 0 [1—0| MHLEE | Fl | BN | FA AR, MSTRIGHE.
e HSSAFHAMEART, WighoR
B A% LS H.SSIG=0If, MSTRA
HalEX.
ML N IRFMOSITAISCLK A /5
FHAS DA G s 2o o€ o FH P 20
E (=FN) N EBE | EFH | ESCLK FhiEL R4 (E#ECPOL/
| 0 . ! LITPN SPCTL.3 HH{E) L4 SCLK H I
BIFIRE.
N " " YE R ENEGER , MOSIFISCLK N
F (Fm) | S
1 1 | P14 0 M i | BN | ORI
1 1 | P14 1 + AN | | fH

A BRI RIN8051 5 A WL A ]

B M www.STCMCU.com
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11.3.3 {EAEN/ NIEBIERINEEF 0

YERNHBTBIER SN E E IR o

M CPHA =0/, SSIGYZIAN0, SSHIATHR I HAEREANIE S 1 H AT 515 2 (8 3 % B
HNE . WRSPDATHAZEESSH K (RH-F) BHUTES#ME, MK FE—A5 rh s
. CPHA=0H SSIG=0 [{#:1E A & Lo

MCPHA=1/}, SSIGFUAENI. WHRSSIG=0, SSHITEELAL 2 RIPRFHEA R (B)—
HE KR o XA G IHE R T2 5 e E VU AHLERSIMISOBE 2611 2 58 .

YERENBTHIEINEEEIN

TESPIH, A& 2 ENEIR. WHSPIfiE (SPEN=1) Ji&FE/ENEN, EHUXFSPI
B 27 A7 45 10 5 A E K 3 Bl SPIR £ i A= 23 FI AL 1 A5 % . 7E 303 5 N SPDAT 2 J& 1> 21—
ASSPILZ BT[] J5, R i IAEMOSII .

FEE AL, EHUAT LA R B 2 1 SS ISR B R P SR B S 2l AE . BN EML
SPDAT 5 77 2% (1) 59 MMOS TS H % 328 B MALEUMOS Tl o [ HF MAJLSPDAT 25 77 #% ) B4 MAMISOJ
&t 52 21 T HLAIMISOR .

el e —A 75 )5, SPIRTENRAST I, HHEMIrE (SPIF) BALFHF=A—/ i
(A RSPIF MM RED o FEHMMBLCPURMR AN B FHAHEFTUEIER — N6 BHABAFF
o BRI FENE AL E BN FET, EE DA R T BN X EWREE— DAL
LS S IV NIRRT i Rk
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11.3.4 BT SSE AT HE =

U1FSPEN=1, SSIG=0HMSTR=1, SPIfdifig . SSIITTHL B Ak A v A Bk .
XFERR, BN EHLADEZ RS AR T, AR 1% 28 4428 5 SPT AL 3F: 17 A 3%
i

KT R, SPTRGHAT UL T E:

1) MSTRiEZEH HCPUAR ML . IXFESPTAEAE e AT . MOSIAISCLK 5 #il] A% Ayfin NAH 20,

TMMISOMIAE iy AR 2K

2) SPSTAT(JSPIF s -GN B AL, A0 SPIH W S fiGE, TP~ 2ESPT AT,

FH P AR A 20— ELAFMSTRAZIFEAT AN, 2 A A — S ML £ T35 2 1117 i 0 AR 4k o4
SPIYEAEML, XS5 EHT BAIMSTR, 5 Wtk A AR .

11.3.5 5z

SPIFERIEIT N B, EBIH AXUEM . IXFEFERT — IR BRI MR R AT, ARekH
HIEHE B NFEOL ZF A7 dy o 2RI R Hh X B0t 2 A7 4 AT S /B RS, WCOLAL(SPSTAT.6)¥ B AL
DUFR/REE o . FEIXAE LR, MATREMEIR GRS RIE, TS ARG EX.

25 EWLBLMNLEAT B pp AR, EHURAES M RE IR R I, FoNENIE
W EEEFIN .. HMYETRRAES SR, FRSENEERN, MPLUEERETE
il o

BB AR, BB BRI B AN AT IR EARZ M X, IR R BRE AL B A7 A LLIEAT
TR (HBTE AR5 RN 2 i W B 25 47 8% b i Bl B i 2, &
M, B — AR k.

WCOLT I A M BN “17 FE.
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11.3.6 HIEERER

I B A2 A7 (CPHA) SE VR P B0 B R A 503 B0 I s i o IR AR 1R A2 CPOL SE ¥R A P 18
BB

SPTE|4A~ KT B i e AR AL ALCPHARIAS [F) 1% 5E o

T U I N U E O A

SPICLK(CPOL=0) ||||||||||||||||

SPICLK(CPOL=1)

S () 6B €D 6B 6B €3 €8 ¢

MISO (hiitt) oroer— VP X ¢ X 3 X 3 X 3 X2 X o XX awex )
S (L H#SSIG L =0) r_

SPIE4  SPI MHLLHiH% (CPHA=0)

E0CE I U I N O E EI A

SPICLK(CPOL:O)||||||||||||||||

SPICLK(CPOL=1)

MOSI (i) — ' ! !

d |

1 1 1 1 1 1
ORD=0 \/MSB 6 X 5 X 4 V3 N/ 2 V1 VisBY
DORD=1 \LSB 1 2 3 4 5 6 MSB /i

wsos g (TYIRN T X Y XXX
SS (SSIGHL =0) 1) A X

SPIEI5  SPIMMUAEH#E X (CPHA=1)

B
(VY

Rk I U O U PO I O L EO

MOSI (4 \) Y
DORD=1 " L
N ) G € 6 € 6B € ) |

sS (ﬁu;‘ESSIGﬁ:o)J:

SPI6  SPIENI ik (CPHA=0)
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N T O PO PO PR TR R T

SPICLK(CPOL=0) |||||||||||||l|||

SPICLK(CPOL=1)

MOSI (i \) DORD=0

MISO (i) PORD-0 Ywss Y™ ¢ X5 X 4 X 3 X 2 X & XweX
Ss CHISRSSIGH=0): :
SPIKI7T SPIEMUEHiHE N (CPHA=1)

SP1#% OB 845 5 £ SCLKA TdleMActive AR A :  Td1edRASH F8 74 RN BHATHR L 50
I (B R AL 52 S ) SCLKFTAL R AS s Activesd 5 Td1e XTI —FiRAS

i8R AR ALAL (CPHA) 8 P 15 B R A AN OB R I i i i o ISP B Al MECPOL SR v P i B
BB 1

WIRCPOL=0, Id1eRES=MLHEF, ActivelRES=/mEHF;

WIRCPOL=1, Id1eRFE=FH, ActivelRE=KHET,

FEHLARTESCLK=Td1 eARASHT, 4 F — A7 B kik ) Es B T 50 26MoS T |

MIdIeRERActivelRSHFEL, FRONSCLKRTHY:; MActivelREF|TdleRSMIFEES, N
SCLKJG Vo —ANSCLKHi VA A1 VS 4 i — N SCLKIN b & 191, —NSCLKIN 4 J&) S A% 4 — A B4t

SPIBT R T 47 ST 85 1% 1%
SPTIF 4 7573 4 85 106 1% 2 8 i SPCTL 23 47 25 1 it SPR 1-SPROA. S HIL K
SPIR BIATUR [y e 45

SPRI | SPRO i #h( SCLK )
0 0 CPU_CLK/4
0 1 CPU_CLK/16
1 0 CPU_CLK/64
1 1 CPU_CLK/128

HAr, CPU CLKSZCPUR 4.
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11.4 EABAFHEMNRGERISPITHEENIRIERF
11.4.1 AR

*/

1. CigFr
/*

/* --- STC MCU International Limited

*/

/¥ - /RSTC 1T RFE AL SPIYIRE CER BB, H W7 ) -/

/* --- Mobile: (86)13922805190 */
/* -—- Fax: 86-755-82944243 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
/% QAR RE Y A B S R 5 AR T */
/% VSRR P R B E R A A T R B R R - */
/* */

#include "reg51.h"

#define MASTER

#define FOSC
#define BAUD

18432000L

(256 - FOSC / 32/ 115200)

typedef unsigned char BYTE;

typedef unsigned int
typedef unsigned long

sfr AUXR

sfr SPSTAT
#define SPIF
#define WCOL
sfr SPCTL
#define SSIG
#define SPEN
#define DORD
#define MSTR
#define CPOL
#define CPHA
#define SPDHH
#define SPDH
#define SPDL
#define SPDLL
sfr SPDAT
sbit SPISS

WORD;
DWORD;

= 0x8e;

= 0Oxcd;
0x80
0x40
= 0Oxce;
0x80
0x40
0x20
0x10
0x08
0x04
0x00
0x01
0x02
0x03
= 0xcf;
= P1"3;

sfr IE2 = OxAF;
#define ESPI 0x02

//define:master undefine:slave

//Auxiliary register

//SPI status register
//SPSTAT.7
//SPSTAT.6

//SPI control register
/ISPCTL.7
//SPCTL.6
//SPCTL.5
//SPCTL.4
//SPCTL.3
//SPCTL.2
//CPU_CLK/4
//CPU_CLK/16
//CPU_CLK/64
//CPU_CLK/128
//SPI data register
//SPI slave select, connect to slave' SS(P1.4) pin

//interrupt enable rgister 2
//TE2.1

SRR RII8051 B A WL A 7]
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void InitUart();

void InitSPI();

void SendUart(BYTE dat);
BYTE RecvUart();

T

void main()

{
InitUart();
InitSPI();
1E2 |= ESPI;
EA=1;

while (1)

{
#ifdef ~MASTER

ACC = RecvUart();

SPISS = 0;

SPDAT = ACC,;
#endif

H
T
void spi_isr( ) interrupt 9 using 1

{
SPSTAT = SPIF | WCOL;

#ifdef MASTER
SPISS =1;
SendUart(SPDAT);
felse
SPDAT = SPDAT;
#endif
¥

T

//send data to PC
//receive data from PC

//initial UART
//initial SPI

//for master (receive UART data from PC and send it to slave,
//in the meantime receive SPI data from slave and send it to PC)

//pull low slave SS
/ltrigger SPI send

//SPI interrupt routine 9 (004BH)
//clear SPI status

//push high slave SS

//return received SPI data

//for salve (receive SPI data from master and
// send previous SPI data to master)

AERECKIIB0S 1 A ML AR B 7 M-
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void InitUart()

{
SCON = 0x5a;
TMOD = 0x20;
AUXR = 0x40;
TH1 =TL1 =BAUD;
TR1=1;

}

T

void InitSPI()
{

SPDAT = 0;

SPSTAT = SPIF | WCOL;
#ifdef MASTER

SPCTL = SPEN | MSTR;
#else

SPCTL = SPEN;
#endif
}

T

void SendUart(BYTE dat)
{
while (ITD);
TI=0;
SBUF = dat;

}

s

BYTE RecvUart()

{
while (!RI);
RI=0;
return SBUF;

//set UART mode as 8-bit variable baudrate
//timer1 as 8-bit auto reload mode

/timer] work at 1T mode

//115200 bps

//initial SPI data
//clear SPI status

//master mode

//slave mode

/Iwait pre-data sent
/lclear TI flag
//send current data

/Iwait receive complete
/Iclear RI flag
//return receive data

SRR RII8051 B A WL A 7]
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2. SLRiERF

/* */
/* --- STC MCU International Limited */
/¥ - JH/RSTC 1T RYISE L SPITIRE GE A S E A, iy 20) ---*/
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82944243 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
/% B AR A A BRAE S P S| HTE A */
BF TS T I TR Lo e ye - —— *
/* */
/[#define MASTER //define:master undefine:slave
AUXR DATA 08EH ;Auxiliary register
SPSTAT DATA O0CDH ;SPI status register
SPIF EQU 080H ;SPSTAT.7
WCOL EQU 040H ;SPSTAT.6
SPCTL DATA O0CEH ;SPI control register
SSIG EQU 080H ;SPCTL.7
SPEN  EQU 040H ;SPCTL.6
DORD EQU 020H ;SPCTL.5
MSTR EQU 010H ;SPCTL.4
CPOL EQU 008H ;SPCTL.3
CPHA EQU 004H ;SPCTL.2
SPDHH EQU 000H ;CPU_CLK/4
SPDH EQU 001H ;CPU_CLK/16
SPDL  EQU 002H ;CPU_CLK/64
SPDLL EQU 003H ;CPU_CLK/128
SPDAT DATA O0CFH ;SPI data register
SPISS  BIT P1.3 ;SPI slave select, connect to slave' SS(P1.4) pin
1E2 EQU 0AFH ;interrupt enable rgister 2
ESPI EQU 02H ;JIE2.1
ST

ORG 0000H

LIMP  RESET

ORG 004BH ;SPI interrupt routine
SPI _ISR:

PUSH ACC

PUSH PSW

MOV  SPSTAT, #SPIF | WCOL ;clear SPI status
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#ifdef MASTER
SETB
MOV
LCALL
felse
MOV
#endif
POP
POP
RETI

SPISS
A, SPDAT
SEND_UART

SPDAT, SPDAT

ST

ORG
RESET:
LCALL
LCALL
ORL
SETB
MAIN:
#ifdef MASTER
LCALL
CLR
MOV
#endif
SIMP

ST

INIT_UART:

MOV
MOV
MOV
MOV
MOV
SETB
RET

PSW

ACC

0100H
INIT_UART
INIT_SPI

IE2,  #ESPI
EA
RECV_UART
SPISS

SPDAT, A
MAIN

SCON, #5AH
TMOD, #20H
AUXR, #40H
TL1,  #0FBH
THI, #0FBH
TRI1

ST

;push high slave SS
;return received SPI data

//for salve (receive SPI data from master and
; send previous SPI data to master)

;initial UART
;initial SPI

//for master (receive UART data from PC and send it to slave,

; in the meantimereceive SPI data from slave and send it to PC)
;pull low slave SS

strigger SPI send

;set UART mode as 8-bit variable baudrate
stimerl as 8-bit auto reload mode

stimerl work at 1T mode
;115200 bps(256 - 18432000 / 32/ 115200)
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INIT_SPI:

MOV  SPDAT,

MOV  SPSTAT,
#ifdef MASTER

MOV  SPCTL,
felse

MOV  SPCTL,
#endif

RET

#0 ;initial SPI data
#SPIF | WCOL ;clear SPI status
#SPEN | MSTR ;master mode
#SPEN ;slave mode

ST

SEND UART:
JNB  TI,
CLR TI
MOV  SBUF,
RET

$ ;wait pre-data sent
;clear TI flag
A ;send current data

ST

RECV_UART:
JNB RIS
CLR  RI
MOV A,
RET
RET

;wait receive complete

;clear RI flag

SBUF

ST

END

;return receive data
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11.4.2 &TiFAR

1. C¥EFr
/* */
/* --—- STC MCU International Limited */

/¥ - JHZRSTC 1T RAVH L SPIIRE CEH BB, BT --*/

/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82944243 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
/% QN BRI ARl B S E A g AR T */
/% VEERR R E S AR 1 AR TR AR e */
/* */

#include "reg51.h"

//#tdefine MASTER

#define
#define

typedef
typedef
typedef

sfr

sfr
#define
#define
sfr
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
sfr

sbit

void
void
void
BYTE
BYTE

FOSC
BAUD

18432000L
(256 - FOSC / 32/ 115200)

unsigned char
unsigned int
unsigned long

BYTE;
WORD;
DWORD;
AUXR = 0x8e;
SPSTAT =
SPIF 0x80
WCOL 0x40
SPCTL = Oxce;
SSIG 0x80
SPEN  0x40
DORD  0x20
MSTR  0x10
CPOL  0x08
CPHA  0x04
SPDHH 0x00
SPDH  0x01
SPDL  0x02
SPDLL 0x03
SPDAT = O0xcf;
SPISS = PI"3;

Oxcd;

InitUart();

InitSPI();
SendUart(BYTE dat);
RecvUart();
SPISwap(BYTE dat);

//define:master undefine:slave

//Auxiliary register

//SPI status register
//SPSTAT.7
//SPSTAT.6

//SPI control register
//SPCTL.7
//SPCTL.6
//ISPCTL.5
//SPCTL.4
//SPCTL.3
//SPCTL.2
//CPU_CLK/4
//ICPU_CLK/16
//CPU_CLK/64
//CPU_CLK/128
//SPI data register
//SPI slave select, connect to slave' SS(P1.4) pin

//send data to PC
//receive data from PC
//swap SPI data between master
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s

void main()

{
InitUart(); //initial UART
InitSPI(); //initial SPT
while (1)
{
#ifdef MASTER //for master (receive UART data from PC and send it to slave,
//" in the meantime receive SPI data from slave and send it to PC)
SendUart(SPISwap(RecvUart()));
#else //for salve (receive SPI data from master and
ACC = SPISwap(ACC); / send previous SPI data to master)
#endif
H
H

T

void InitUart()
{
SCON = 0x5a; //set UART mode as 8-bit variable baudrate
TMOD = 0x20; /timer] as 8-bit auto reload mode
AUXR = 0x40; /timer1 work at 1T mode
TH1 =TL1 =BAUD; //115200 bps
TR1=1;
}

T

void InitSPI()
{
SPDAT = 0; //initial SPI data
SPSTAT = SPIF | WCOL; //clear SPI status
#ifdef MASTER
SPCTL = SPEN | MSTR; //master mode
#else
SPCTL = SPEN; //slave mode
#endif
H
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T

void SendUart(BYTE dat)

{
while (!TT); //wait pre-data sent
TI=0; /lclear TI flag
SBUF = dat; //send current data

¥

T i

BYTE RecvUart()

{
while ('RI); //wait receive complete
RI=0; //clear RI flag
return SBUF; //return receive data

¥

T T

BYTE SPISwap(BYTE dat)

{
#ifdef MASTER

SPISS = 0; //pull low slave SS
#endif

SPDAT = dat; //trigger SPI send

while (!(SPSTAT & SPIF)); /Iwait send complete

SPSTAT = SPIF | WCOL; //clear SPI status
#ifdef MASTER

SPISS =1; //push high slave SS
#endif

return SPDAT; //return received SPI data
¥
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2. L4mizRF

/* */
/* --- STC MCU International Limited */
/% - ORSTC IT RFH FHL SPIYIRE GBI LR M, 273 ¥/
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82944243 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
/% U SRR R P A Y AE S b 51 A */
M BERE P B AR 1R AR OB R - *
/* */
//#define MASTER //define:master undefine:slave
AUXR DATA 08EH ;Auxiliary register
SPSTAT DATA 0CDH ;SPI status register
SPIF EQU 080H ;SPSTAT.7
WCOL EQU 040H ;SPSTAT.6
SPCTL DATA O0CEH ;SPI control register
SSIG  EQU 080H ;SPCTL.7
SPEN  EQU 040H ;SPCTL.6
DORD EQU 020H ;SPCTL.5
MSTR EQU 010H ;SPCTL.4
CPOL EQU 008H ;SPCTL.3
CPHA EQU 004H ;SPCTL.2
SPDHH EQU 000H ;CPU_CLK/4
SPDH EQU 001H ;CPU_CLK/16
SPDL  EQU 002H ;CPU_CLK/64
SPDLL EQU 003H ;CPU_CLK/128
SPDAT DATA O0CFH ;SPI data register
SPISS  BIT P1.3 ;SPI slave select, connect to slave' SS(P1.4) pin
ST T

ORG 0000H

LIMP  RESET

ORG 0100H
RESET:

LCALL INIT UART ;initial UART

LCALL INIT_SPI ;initial SPT
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MAIN:

#ifdet MASTE
LCALL RECV_UART
LCALL SPI_SWAP
LCALL SEND_UART

felse
LCALL SPI SWAP
#endif
SIMP  MAIN
ST
INIT _UART:
MOV  SCON, #5AH
MOV  TMOD, #20H
MOV  AUXR, #40H
MOV  TLI, #0FBH
MOV  THI, #0FBH
SETB  TRI1
RET
ST
INIT_SPI:

MOV  SPDAT, #0

MOV  SPSTAT, #SPIF | WCOL
#ifdef ~MASTER

MOV  SPCTL, #SPEN |MSTR

felse

MOV  SPCTL, #SPEN
#endif

RET
ST
SEND_UART:

INB TI, $

CLR TI

MOV  SBUF, A

RET

ST

//for master (receive UART data from PC and send it to slave, in the meantime

; receive SPI data from slave and send it to PC)

//for salve (receive SPI data from master and
; send previous SPI data to master)

;set UART mode as 8-bit variable baudrate
stimerl as 8-bit auto reload mode

stimerl work at 1T mode

;115200 bps(256 - 18432000 / 32/ 115200)

;initial SPI data
;clear SPI status

;master mode

;slave mode

;wait pre-data sent
;clear TI flag
;send current data
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RECV_UART:
JNB
CLR
MOV
RET
RET

RI, $
RI
A, SBUF

ST T

SPI_ SWAP:
#ifdef MASTER

CLR
#endif

MOV
WAIT:

MOV

INB

MOV
#ifdef MASTER

SETB
#endif

MOV

RET

SPISS

SPDAT, A

A, SPSTAT
ACC.7, WAIT
SPSTAT, #SPIF | WCOL

SPISS

A, SPDAT

ST T

END

;wait receive complete
;clear RI flag
;return receive data

;pull low slave SS
strigger SPI send
;wait send complete
;clear SPI status
;push high slave SS

;return received SPI data
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11.5 EAE AENERGERISPITEENIXIERF
11.5.1 FErAR

1. Ci2F

/* */
/* --- STC MCU International Limited */
/% - W/RSTC 1T RFIF AL SPITRE CEH BN E MRS, il =0 -/
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82944243 */
[* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
/% I SEEAERE P b A B SO T 5 FZ AR */
/% VEAERE P B E AR TR SRR B AR e */
/* */

#include "reg51.h"

#define FOSC 18432000L

#define BAUD (256 - FOSC / 32/ 115200)

typedef unsigned char BYTE;

typedef unsigned int WORD;

typedef unsigned long DWORD;

sfr AUXR = 0x8e; //Auxiliary register
sfr SPSTAT = O0xcd; //SPI status register
#define SPIF 0x80 //SPSTAT.7
#define WCOL 0x40 //SPSTAT.6

sfr SPCTL = Oxce; //SPI control register
#define SSIG  0x80 //SPCTL.7

#define SPEN  0x40 //SPCTL.6

#define DORD  0x20 //SPCTL.5

#define MSTR  0x10 //SPCTL.4

#define CPOL  0x08 //SPCTL.3

#define CPHA  0x04 //SPCTL.2

#define SPDHH 0x00 //CPU_CLK/4
#define SPDH  0x01 //ICPU_CLK/16
#define SPDL  0x02 //ICPU_CLK/64
#define SPDLL 0x03 //CPU_CLK/128
sfr SPDAT = 0Oxcf; //SPI data register
sbit SPISS = P173; //SPI slave select, connect to other MCU's SS(P1.4) pin
sfr IE2 = OxAF; //interrupt enable rgister 2
#define ESPI 0x02 /NE2.1

SRR RII8051 B A WL A 7]

B Mi: www.STCMCU.com

STC12C5A60S2 %1 1T 8051 i fLh i rg

349



ZnSTCHE /7 M3ii: www.STCMCU.com

Mobile: 13922805190(%k7Kk )

Tel: 0755-82948411

Fax: 0755-82944243

void InitUart();
void InitSPI();

void SendUart(BYTE dat);

BYTE RecvUart();

bit MSSEL;

T

void main()

{

}

InitUart(); //initial UART
InitSPI(); //initial SPI
IE2 |= ESPI;
EA=1;
while (1)
{
if (RI)
{
SPCTL = SPEN | MSTR;
MSSEL = 1;
ACC = RecvUart();
SPISS = 0;
SPDAT = ACC;
H
}

T

void spi_isr() interrupt 9 using 1

{

}

}

SPSTAT = SPIF | WCOL;

if (MSSEL)

{
SPCTL = SPEN;
MSSEL = 0;
SPISS =1;
SendUart(SPDAT);

else

SPDAT = SPDAT;

T

//send data to PC
//receive data from PC

//1: master 0:slave

//set as master

//pull low slave SS
//trigger SPI send

//SPI interrupt routine 9 (004BH)

//clear SPI status

//reset as slave

//push high slave SS
//return received SPI data

//for salve (receive SPI data from master and

send previous SPI data to master)
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void InitUart()

{
SCON = 0x5a;
TMOD = 0x20;
AUXR = 0x40;
TH1 =TL1 =BAUD;
TRI1=1;

}

T T

void InitSPI()

{
SPDAT = 0;
SPSTAT = SPIF | WCOL;
SPCTL = SPEN;

}

T

void SendUart(BYTE dat)
{
while (IT]);
TI=0;
SBUF = dat;

}

T T

BYTE RecvUart()

{
while (RI);
RI=0;
return SBUF;

//set UART mode as 8-bit variable baudrate

//timer] as 8-bit auto reload mode
/timer1 work at 1T mode
//115200 bps

//initial SPI data
//clear SPI status
//slave mode

//wait pre-data sent
/lclear TI flag
//send current data

/Iwait receive complete
/lclear RI flag
//return receive data
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2. SLRiERF

/* */
/* --- STC MCU International Limited */
/* - WORSTC 1T RAH L SPIhRE GEM E AN ENFRSG, Hlir ) -/
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82944243 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
/% B AR A A BRAE S P S| HTE A */
BF S Tt LY N B0 Yy ) — i
/* */
AUXR DATA 08EH ;Auxiliary register
SPSTAT DATA O0CDH ;SPI status register
SPIF EQU 080H ;SPSTAT.7
WCOL EQU 040H ;SPSTAT.6
SPCTL DATA O0CEH ;SPI control register
SSIG EQU 080H ;SPCTL.7
SPEN  EQU 040H ;SPCTL.6
DORD EQU 020H ;SPCTL.5
MSTR EQU 010H ;SPCTL.4
CPOL EQU 008H ;SPCTL.3
CPHA EQU 004H ;SPCTL.2
SPDHH EQU 000H ;CPU_CLK/4
SPDH EQU 001H ;CPU_CLK/16
SPDL  EQU 002H ;CPU_CLK/64
SPDLL EQU 003H ;CPU_CLK/128
SPDAT DATA O0CFH ;SPI data register
SPISS  BIT P1.3 ;SPI slave select, connect to other MCU's SS(P1.4) pin
1E2 EQU 0AFH ;interrupt enable rgister 2
ESPI EQU 02H ;JIE2.1
MSSEL BIT 20H.0 ;1: master O:slave
ST

ORG 0000H

LIMP  RESET

ORG 004BH ;SPI interrupt routine
SPI _ISR:

PUSH ACC

PUSH PSW

MOV  SPSTAT, #SPIF | WCOL ;clear SPI status
JBC MSSEL, MASTER SEND
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SLAVE RECV:

MOV  SPDAT, SPDAT
IMP SPI_EXIT
MASTER_SEND:

SETB  SPISS

MOV  SPCTL, #SPEN

MOV A, SPDAT

LCALL SEND UART
SPI_EXIT:

POP  PSW

POP  ACC

RETI
ST

ORG  0100H
RESET:

MOV  SP#3FH

LCALL INIT UART

LCALL INIT SPI

ORL  IE2#ESPI

SETB EA
MAIN:

JNB R, $

MOV  SPCTL, #SPEN|MSTR

SETB  MSSEL

LCALL RECV_UART

CLR  SPISS

MOV  SPDAT,A

SIMP  MAIN
ST
INIT_UART:

MOV  SCON, #5AH
MOV  TMOD, #20H
MOV  AUXR #40H
MOV  TLI, #0FBH
MOV  THI, #0FBH
SETB  TRI

RET

//for salve (receive SPI data from master and
; send previous SPI data to master)

;push high slave SS
5 ;reset as slave
;return received SPI data

;initial UART
;initial SPI

;wait UART data
; ;set as master

;receive UART data from PC
;pull low slave SS
strigger SPI send

;set UART mode as 8-bit variable baudrate
stimerl as 8-bit auto reload mode

stimerl work at 1T mode

;115200 bps(256 - 18432000 / 32 / 115200)
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ST

INIT_SPI:
MOV
MOV
MOV
RET

SPDAT, #0
SPSTAT, #SPIF | WCOL
SPCTL, #SPEN

ST

SEND_UART:
JNB
CLR
MOV
RET

I, $
TI
SBUF, A

ST

RECV_UART:
JNB
CLR
MOV
RET
RET

RI, $
RI
A, SBUF

ST

END

;initial SPI data
;clear SPI status
;slave mode

;wait pre-data sent
;clear TI flag
;send current data

;wait receive complete
;clear RI flag
;return receive data
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11.5.2 &TiFAR

1. CiZFF
/* */
/* --—- STC MCU International Limited */

¥ - FRSTC 1T RFIHFHL SPITIRE CEM B A EMRSG, BT -/

/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82944243 */
[* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
/% U GEEAE R e b A B SO 5 FZ AR */
/% VEAERE P B E R AR TR SRR B AR e */
/* */

#include "reg51.h"

#define
#define

typedef
typedef
typedef

sfr

sfr
#define
#define
sfr
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
sfr

sbit

void
void
void
BYTE
BYTE

FOSC 18432000L
BAUD (256 - FOSC / 32/ 115200)
unsigned char BYTE;
unsigned int WORD;
unsigned long DWORD;
AUXR = 0x8e;
SPSTAT = Oxcd;
SPIF 0x80
WCOL 0x40
SPCTL = Oxce;
SSIG 0x80
SPEN 0x40
DORD 0x20
MSTR 0x10
CPOL 0x08
CPHA 0x04
SPDHH 0x00
SPDH 0x01
SPDL 0x02
SPDLL 0x03
SPDAT = Oxcf;
SPISS P113;
InitUart();

InitSPI();

SendUart(BYTE dat);
RecvUart();

SPISwap(BYTE dat);

//Auxiliary register

//SPI status register
//SPSTAT.7
//SPSTAT.6

//SPI control register
/ISPCTL.7
//SPCTL.6
//SPCTL.5
//SPCTL.4
//SPCTL.3
//SPCTL.2
//CPU_CLK/4
/ICPU_CLK/16
//ICPU_CLK/64
//ICPU_CLK/128
//SPI data register
//SPI slave select, connect to slave' SS(P1.4) pin

//send data to PC
//receive data from PC
//swap SPI data between master
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T

void main()

{
InitUart(); //initial UART
InitSPI(); //initial SPI
while (1)
{
if (RI)
{
SPCTL = SPEN | MSTR; //set as master
SendUart(SPISwap(RecvUart()));
SPCTL = SPEN; //reset as slave
H
if (SPSTAT & SPIF)
{
SPSTAT = SPIF | WCOL,; //clear SPI status
SPDAT = SPDAT; //mov data from receive buffer to send buffer
H
H
H

T

void InitUart()
{
SCON = 0x5a; //set UART mode as 8-bit variable baudrate
TMOD = 0x20; /timer1 as 8-bit auto reload mode
AUXR = 0x40; //timer]l work at 1T mode
TH1 =TL1 =BAUD; //115200 bps
TR1=1;
}

T

void InitSPI()

{
SPDAT = 0; //initial SPI data
SPSTAT = SPIF | WCOL; /lclear SPI status
SPCTL = SPEN; //slave mode

H
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T

void SendUart(BYTE dat)

{
while (!TI);
TI=0;
SBUF = dat;
¥

T

BYTE RecvUart()

{
while ('RI);
RI=0;
return SBUF;

}

T

BYTE SPISwap(BYTE dat)

{
SPISS =0;
SPDAT = dat;
while (!(SPSTAT & SPIF));
SPSTAT = SPIF | WCOL;
SPISS =1;
return SPDAT;

//wait pre-data sent
//clear TI flag
//send current data

//wait receive complete
//clear RI flag
//return receive data

//pull low slave SS
/Ntrigger SPI send

//wait send complete
//clear SPI status

//push high slave SS
//return received SPI data
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2. L4mizRF

/* */
/* --- STC MCU International Limited */
[* - WORSTC 1T ZFH 7L SPITRE CEH H v FE MRS, A=) -/
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82944243 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
/% U SRR P A Y AE S = b 51 AR */
BF S Tt LU PN B Yy ) — *
/* */
AUXR DATA 08EH ;Auxiliary register
SPSTAT DATA  0CDH ;SPI status register
SPIF EQU 080H ;SPSTAT.7
WCOL EQU 040H ;SPSTAT.6
SPCTL DATA O0CEH ;SPI control register
SSIG  EQU 080H ;SPCTL.7
SPEN  EQU 040H ;SPCTL.6
DORD EQU 020H ;SPCTL.5
MSTR EQU 010H ;SPCTL.4
CPOL EQU 008H ;SPCTL.3
CPHA EQU 004H ;SPCTL.2
SPDHH EQU 000H ;CPU_CLK/4
SPDH EQU 001H ;CPU_CLK/16
SPDL  EQU 002H ;CPU_CLK/64
SPDLL EQU 003H ;CPU_CLK/128
SPDAT DATA O0CFH ;SPI data register
SPISS  BIT P1.3 ;SPI slave select, connect to slave' SS(P1.4) pin
ST

ORG 0000H

LIMP  RESET

ORG 0100H
RESET:

LCALL INIT UART ;initial UART

LCALL INIT SPI ;initial SPT
MAIN:

JB RI, MASTER_MODE
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SLAVE_MODE:
MOV A,

SPSTAT

JNB ACC.7, MAIN

MOV
MOV
SIMP
MASTER_MODE:
MOV

MAIN

SPSTAT, #SPIF | WCOL
SPDAT, SPDAT

SPCTL, #SPEN |MSTR

LCALL RECV_UART

LCALL SPI_SWAP
LCALL SEND UART

MOV  SPCTL, #SPEN :

SIMP  MAIN
ST
INIT UART:

MOV  SCON, #5AH

MOV  TMOD, #20H

MOV  AUXR, #40H

MOV  TLI, #0FBH

MOV  THI, #0FBH

SETB  TRI

RET
ST
INIT_SPI:

MOV  SPDAT, #0

MOV  SPSTAT, #SPIF | WCOL

MOV  SPCTL, #SPEN

RET
ST
SEND UART:

JNB  TI,

CLR TI

MOV  SBUF,

RET

;clear SPI status
;return received SPI data

,set as master

;receive UART data from PC
;send it to slave, in the meantime, receive SPI data from slave

;send SPI data to PC
;reset as slave

;set UART mode as 8-bit variable baudrate
stimerl as 8-bit auto reload mode

stimer] work at 1T mode
;115200 bps(256 - 18432000 / 32 / 115200)

;initial SPI data
;clear SPI status
;slave mode

;wait pre-data sent
;clear TI flag
;send current data

SRR RII8051 B A WL A 7]
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ST

RECV_UART:
INB
CLR
MOV
RET
RET

RI, $
RI
A, SBUF

ST T

SPI SWAP:
CLR
MOV

WAIT:
MOV
INB
MOV
SETB
MOV
RET

SPISS
SPDAT, A

A, SPSTAT
ACC.7, WAIT
SPSTAT, #SPIF | WCOL
SPISS

A, SPDAT

ST

END

;wait receive complete
;clear RI flag
;return receive data

;pull low slave SS
strigger SPI send

;wait send complete
;clear SPI status

;push high slave SS
;return received SPI data

A BRI RIN8051 5 A WL A ]

7ML www.STCMCU.com

STCI2C5A60S2 7% 1T 8051 A HLHFSCHER 360



FESTCHE J Ml : www.STCMCU.com Mobile: 13922805190(%k7kF) Tel: 0755-82948411 Fax: 0755-82944243

125 STC12C5A60S2 2% 8 H#HEEPROMAY N A

STC12C5A60S2 & 51 B4 P WL BB EE R T HIEEPROMSZ: 5 7% ¢ 4% 6] )2 23 FF 1, AR ISP/ TAPEI AR
A EData Flash*4EEPROM, #5REAE107 LA L. EEPROMA] 73 N TG X, RSB X
BESL29TT o R, BIFE— BB TR R — N B X, A R — 8 2 2 i e
ANFERE X, A—m B G280 B R 3 X TR

EEPROMA] F F R A7 — S 535 BAE N I AR B oot H A E RS EEE . R ER
W, AT DAXTEEPROMBEAT 75 5/ 1T n e/ Jot X R BR 4R AE o 76 TAE LR Ve mR iy, Z AR ZE T
FTEEPROM/ TAP#:/E .

TEVEBRE: SV HIAES. TVEL X EEPROMBEAT H4E A 45 2K, 3. TVEL T XTEEPROMi 745
1, MCUARPAT I T g, (H 24k 824 T HATRER . 3. SVER S HLZE2. 4VEL F XEEPROMBEATH:E A A
3, 2. AVLL R XTEEPROMHEAT 4, MCUANAT LL I RE, (H 4k 24 FHATHFET. Fr LA i B i R AL
JE TERTUR AL FE 7 I In200mS LB A o B 38 i I WTLVDFAR AL H WiVec i LR 2 75 IEH

12.1 IAP X EEPROMETIE4EIRINGES F25 N 22

Jore RN Ak & 755 -
s fiid sk | o Lop | B
IAP DATA | [SP/IAP Flash Data | )y 1111 1111B

- Register
1ap_ADDRH| [SPAAP Flash Ad- ) ppy 0000 0000B
dress High
1ap_ApDRL | [SPAAP Flash Ad-} -y 0000 0000B
dress Low
IAP_CMD ISP/IAP Flash Com- C5H . | . | . | - | - | - | MSI | MSO0 | yxxx xx00B
mand Register
IAP_TRIG ISP/IAP Flash Com- Co6H XXXX xxxxB
mand Trigger
JAP_CONTR ISP/IAP.Control CTH IAPEN| SWBS [SWRST[CMD FAIL| - [WT2] WT1 | WT0 0000 x000B
Register
PCON Power Control 87H  [smMoD|smopo | LvDF | POF | GF1 | GFo | PD | IDL [0011 0000B
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1. ISP/IAPH#EZ 785 IAP_DATA

IAP_DATA : ISP/IAPH#AEIS ()44 27 4745 -
ISP/IAP MFlashiz i (AR BOTE ML AL, 1) Flash’S (1) 5005 75 C7E stk b

2. ISP/IAPH#i}i 25 %785 IAP_ ADDRHFIIAP_ADDRL

IAP_ADDRH : ISP/IAP #AER (1 bl 25 4788 51 )\ [ . 1% B A as ik NC3H, A7 5 {8 NO00H.
IAP_ADDRL : ISP/IAP #{ERT (b 35 A7 2K\ L. X B A7 2 Mk 9 C4H, A7) fH H00H.

3. ISP/IAP# & F F2FIAP_CMD
ISP/IAPH & 2 {7 24 IAP_CMDIE U1 T -
SFR name Address | bit B7 B6 B5 B4 B3 B2 Bl BO
IAP_CMD C5H | name - - - - - - MS1 MSO0

MSL | MSO |4 / #fE Bk

0 0 |Standby FFHLEES, TCISPHEEAE
0 1| WP IIR FFLF X % Data Flash/EEPROM X #E4T 7 ¢
1 0 | AW PRI L7 X 6] ” Data Flash/EEPROM X ” #E47 71 g F

1 1| WA PR FEF X 6 Data Flash/EEPROM [X.” HEAT Jis [X #8454

FERLER PN AR XE, A LA EERlash[X (EEPROM) HEAT 74550/ W g FL/ i X #2148
, IAP12C5A62S2/IAP12LESA62S2%5 [ 4k, iX JIANEY-5 A] 78 B P AL X A S AR X

4. ISPIA G 2l & &7 27IAP_TRIG
IAP_TRIG: ISP/IAP #R{EIS )iy 2 iR 27 A7 45 o
FEIAPEN(IAP_CONTR.7) =1 B}, XfTAP_TRIG% 5 AbAh, 55 ANABh, ISP/TAP fix & A 23434

ISP/IAPEEAE 5 )5, TAPHBLE R )\ 25 77 % IAP_ADDRH. ITAPH#uIE( J\ {7 %5 77 3 IAP_ ADDRL
FIIAPHT 2 2 17 25 IAP_CMD A AR . i 42 T R E N — ANtk (1) 208 2E 7 ISP/TA P
1, 7 FaR bk it 8 A7 A8 A7 437l 5 NIAP_ADDRHAHIAP_ADDRLZF {74 o

FHRIAPHEVERS, #IEXIIAP TRIGYE 5 NSAH, 5 ANASH, ISP/IAP4A A4 2470,
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5. ISP/IAP# £ F #782IAP_CONTR
ISP/IAPYE fill &7 77 24 IAP_CONTRAZ U1 T -
SFR name Address | bit B7 B6 B5 B2
IAP_CONTR C7H name | IAPEN | SWBS | SWRST WT2

IAPEN: ISP/IAPTHAE RYFA7. 0: Z21EIAPEL/ 5 /¥R Data Flash/ EEPROM
1: RVFIAPEL/ S /#FrData Flash/ EEPROM
SWBS: #E M P N XA 316%£0), 2 MNRSEISPEEREFXENED.
B 5 SWRST B &7 Al LS
SWRST: 0: AN#EE: 1 PRSI RGE AL, WA EAL
CMD FAIL: W15i% TISP/IAPHT 4, JEATAP TRIGIESAWAShi A& 2, WAL, 7 s %
CER PN ERER X APX) S AL N PR X (APX) FF P AT
MOV TAP CONTR, #00100000B ;SWBS = 0(E&#EAPIX), SWRST = 1(#Ef7)
AEF PR X (APX) B E A N R R ISP X FF AT
MOV TAP CONTR, #01100000B ;SWBS = 1(%&#EISPIX), SWRST = 1 (% E L)
TER G ISP LT XA R AL H M S HFRF X (AP [X) HIGHATIE T
MOV TAP CONTR, #00100000B ;SWBS = 0(G&E#EAP [X), SWRST = 1 (% E 1)
TE R G ISP FE T XA R AL I MR R ISP LT X WG ATRE T
MOV TAP CONTR, #01100000B ;SWBS = 1(%&#EISPIX), SWRST = 1 (¥ Ef7)

B4 B3
CMD_FAIL| -

B1
WT2

BO
WTO

B S 1] |CPUSEFFI [H] (2 /DANCPUTTAERT 2 )
w2 lwr1 o Reig/ii Prog_ram/%ﬁﬁ—: Se)c%c%”ég;se Reiorjl;nenged Syster‘nflock
@A Bl | (=55us) (=21us) PRAFRF SO0 I A RGeS B
1 1| 1 |24-m %k |55 %k 21012/ M < IMHz
1 1| 0 |2NiF8h {1104 B 42024 %f | < 2MHz
1 0 1 [27Ef%f 1654 B8 630367 < 3MHz
1 0 0 [27E%F 33044 126072 M %F | < 6MHz
0 1| 1 [248er 66044 252144408 | < 12MHz
0 1] 0 |2BF8F |[1100EF8F  |420240 B 8F | < 20MHz
0 0| 1 |25 13204 1H4h (504288 st | < 24MHz
0 0 O [27E%F  [1760/NET%F  [672384NAF%f | < 30MHz

6. TIERREZRFIET, HEARZEHITEEPROM/IAPIEIE

PCONZF A7 € XA -
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
PCON 87H name | SMOD | SMODO | LVDF | POF GF1 GFO PD IDL

LVDF: & FE R MAR B4, 24 LA EVeo K TAR BRI I RN, 24028 1. SO B0
AR AN R A I AE R R Ve e AR s, ANEL3E{EEPROM/ TAPERAE .

SRR RII8051 B A WL A 7]
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R0 (4 M AR HAS I LVDZ) BE VR A1 BRI AGLI - 4 W& 75 0 PR A 00 S 7R o 2 B

470uF 104
7805 vcc
g + R1
T T,

= P4.6/LVD

R2
T HLMCY

WIAZ L AR 220V, A8 B 7805 I v (1) LI HL /2 11V, 24287t L BF B 160V, 2 780517
Ui ) ELU FELAES. 5V, B g B BER TRTR 24448 5V ) H J 0 T R T ARG I [T RE ¥ R o Sk A CPU
Al LA By U, R W, R W AR SR BL, A LVDRAIE R, FFELVDRAZ.
FoR0, WHONZ RS, WAL WA EER A, LR TR IR TR /A7
WG, FBLVDFALIE S, HiELVDRL IME. WiRN0, NN HIR RS B, Bhif
CPURIR & IEH TAE, @R N1, k82K LVDRPAiE0, FRUEELVDRRIME, LTk, SR HEmE
B, SBUHRIEMRRE R, CPUREANELDIRE,

FRE:

T B ETE R AN AR E I DL XTEEPROMB AR 2R 2L, AT LATEXTEEPROMPY (54 1E 47 454
A, JGATIRI AP DATAZF /78 5 N — AN %L, AR5 2 HEXEEPROMAEAS S Ak e iy i 8ds, o
SIS TAP DATAW (I BRI SR 2 I 4 B NTAP_DATAZF A2 (K%, IS 7] P [/ TAP_ DATA % f£ %8
BN FIN—A T E BN B S A hE o R, R s B 0B A AR A RN
NTAP_DATAZT A7 2% B,  DOPA] Wi e e 5 R K, DR A 48 2 PUATEEPROMEE S #:4E B 2%, Al
BRI EE B0 FE N S EEPROM L [ (404, /2 RATTNIA 25 TAP DATARK M. (5VER HLAE
3. TVLL R 2% - /EEEPROM, 1M ¥ A HLAES. 3VLL_ERER AT IEH 1847 . 3. SVEL T HLER. 4Vl 4%
1E#EVEEEPROM, 1M B HLAE2. 2V EFE AT is 1T . )
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12.2 STC12C5A6082 2% 2/ HLEEPROMZS 8] K /)N X bt

STC12C5A60S2 2 41 5. LA 5 7] i Data Flash(EEPROM) [t it (55558 5 4% 8] & 23 TR 1)) -
WU LR RR 7 X AT TAP S 25048 / BB I IX (R B, WRZE A 2 0 L2, AREE3AT T —
o FEFAER SRR IX (APIX) I, A AT PLX Data Flash(EEPROM)iE 47 IAP/ISPH:1E -

TAP12C5A60S2/AD/PWM A2 TAP12LE5A60S2/AD/PWMEE R S & 4h, X LB S AT #E N AT X
BN F

STC12C5A60S2/AD/CCP £ 41 ¥ LA # EEPROMiE Y — i 3%
STC12LE5A60S2/AD/CCP & 41§ Fr {1l N #EEEPROME ! — ¥ 3%
ey EEPROM 17 £yt | B X Hyr | 2 g B X ik | 45 2R B DXOAR R i

STC12C5A08S2/AD/PWM 8K 16 0000h 1FFFh
STC12C5A16S2/AD/PWM 8K 16 0000h 1FFFh
STC12C5A20S2/AD/PWM 8K 16 0000h 1FFFh
STC12C5A32S52/AD/PWM 28K 56 0000h 6FFFh
STC12C5A40S2/AD/PWM 20K 40 0000h 4FFFh
STC12C5A48S2/AD/PWM 12K 24 0000h 2FFFh
STC12C5A5252/AD/PWM 8K 16 0000h 1FFFh
STC12C5A56S2/AD/PWM 4K 8 0000h OFFFh

STC12C560S2/AD/PWM IK 2 0000h 03FFh
STC12LE5A08S2/AD/PWM 8K 16 0000h 1FFFh
STC12LE5A16S2/AD/PWM 8K 16 0000h 1FFFh
STC12LE5A20S2/AD/PWM 8K 16 0000h 1FFFh
STC12LE5A32S2/AD/PWM 28K 56 0000h 6FFFh
STC12LE5A40S2/AD/PWM 20K 40 0000h 4FFFh
STC12LES5A48S2/AD/PWM 12K 24 0000h 2FFFh
STC12LESA52S2/AD/PWM 8K 16 0000h 1FFFh
STC12LE5A56S2/AD/PWM 4K 8 0000h OFFFh
STC12LE560S2/AD/PWM IK 2 0000h 03FFh

LUR R0, AT PR Y X EARAE R, T Flash ™ (8] 1) /] {EEEPROMAZ

IAP12C5A62S2/AD/PWM - 124 0000h F7FFh
IAP12LE5A62S2/AD/PWM - 124 0000h F7FFh
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STC12C5A32S2/AD/PWM/CCPH. 5 HLI¥) A EEPROM L HE 5=

STCI12LE5A32S2/AD/PWM/CCP . F {11 A FREEPROM b E R

FRX FERX F=RIX SEPUR X
g b gl | RMRMAHE | ASROBNE | ML | gfotdl | R | 450kt
0000h 1FFh 200h 3FFh 400h 5FFh 600h 7FFh
IR IX N IX FLmIX )\ IX
gk giil | RgaMLE | SSAURNE | R | gifutibl | RAMiE | 45H0bhE
800h 9FFh A00h BFFh C00h DFFh E00h FFFh
I IX FtmX Bt miX BT
gk il | RgaMAAE | SSAURLE | R | AUl | R | 45H0bLE
1000h 11FFh 1200h 13FFh 1400h 15FFh 1600h 17FFh
B =X AP IX B mIX Pt
gk ik | RgaMAE | SSAURLE | R | Ziudl | R | S50kt
1800h 19FFh 1A00h 1BFFh 1C00h IDFFh 1E00h 1FFFh
SbmiX F )\ IX St umIX X
bl gk | RgaMLE | SAURIE | R | Zifudl | R | 450kt
2000h 21FFh 2200h 23FFh 2400h 25FFh 2600h 27FFh
L BRI Ho =R PR IX
gk gt | RgaHLE | SORUbIE | R | guidl | RAMEE | S590bhE
2800h 29FFh 2A00h 2BFFh 2C00h 2DFFh 2E00h 2FFFH
B TR NI U U IX
g bk il | RgaMEE | SOIObNE | R | Sfuibl | RMEE | 4590bhE
3000h 31FFh 3200h 33FFh 3400h 35FFh 3600h 37FFH
BRI B=1RX F=tmX F=1T X
g b gl | RgEMHE | S0lOBNE | R | gfodl | EMMEE | 4590bhE
3800h 39FFh 3A00h 3BFFh 3C00h 3DFFh 3E00h 3FFFH
F=1 =X =PRI F=tIEX BRI
g b gl | RfaMLE | SSAUBEE | R | aiitdl | RMAMEE | 450bhE
4000h 41FFh 4200h 43FFh 4400h 45FFh 4600h 47FFH
B=1LmX B="1 )X F=TILEX SR IX
bk il | RfaMLE | SSAURNE | R | giuibl | RIMiEE | 450bE
4800h 49FFh 4A00h 4BFFh 4C00h 4DFFh 4E00h 4FFFH
St mIX SR X S+ = X SR PP X
gk il | gL | SSAURLE | R | Aiuibl | R | A50bhE
5000h 51FFh 5200h 53FFh 5400h 55FFh 5600h 57FFH
S+ IX SEPUA /N R X FA-ERIX S0+ X
g bk il | RgaMAE | SAURIE | R | Ziudl | R | S50bhE
5800h 59FFh 5A00h 5BFFh 5C00h 5DFFh 5E00h SFFFH
U X EhARX SR SR
LB Riihiln gl | gAML | SAURIE | R | Zfuidl | R | S5UbhE
6000h 61FFh 6200h 63FFh 6400h 65FFh 6600h 67FFH
I =X TP IX T TURIX FHANEIX
gk gl | RgRMEE | SOROBIE | R | gfuibl | RIMEE | 450k
6800h 69FFh 6A00h 6BFFh 6C00h 6DFFh 6E00h 6FFFH

941X
5127775

AE — Ik E
oS B 4l TAAE
Iﬁ‘lg}ﬂﬁg X, Z:
72 [ — B
) H 5 JBAE AN
[ B X, A
‘,\Z‘)ﬂﬁ;ﬂ:’ %
A4 H

SERECR 8051 8 A WL A ]
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12.3 IAPXZEEPROM:C 4w &1

; FADATAIE /& EQUS B8 M 5 R ) B 2 47 s L 1k B ) FH R0V 20 25 / G 16 4

IAP_DATA DATA  0C2h; % IAP_DATA EQU  0C2h
IAP ADDRH DATA  0C3h; B IAP ADDRH EQU  0C3h
IAP ADDRL DATA  0C4h; 5§ IAP ADDRL EQU  0C4h
IAP_CMD DATA  0C5h; B IAP_CMD EQU  0C5h
IAP TRIG DATA  0C6h; B IAP TRIG EQU  0C6h
IAP CONTR DATA  0C7h; 5§ IAP CONTR EQU  0C7h
7€ LISP/TAPr 4 J S5 A I ]
ISP IAP BYTE READ QU 1 o )
ISP_IAP BYTE PROGRAM EQU 2 DT, TR Z T 2, OFFh
ISP IAP SECTOR ERASE EQU 3 A X, RN, BRI
WAIT TIME EQU 0 VB S AR E], 30MHZ BA R0, 24MBA R 1,
;20MHz LA R2, 12MBL R 3, 6MBL R4, 3MEA 5, 2MEA 6, IMEA R,
T
MOV TAP ADDRH, #BYTE ADDR HIGH S IE M hE Hb 4 7 35 0l A )
MOV TAP ADDRL, #BYTE ADDR LOW s GBI 7 75 R bk
MOV~ TAP_CONTR, #WALT TIME s B SR I [A) o 755 ) T L ik — 4,
ORL IAP_CONTR, #100000008 : SUVFISP/TAPHEAE FHHRE—KS®E T
MOV TAP_CMD, #ISP_TAP_BYTE READ
VIR AT S, AT AT RN, AHE A Mm-S
MOV IAP_TRIG, #5Ah ; J5i%5Ah, FHIEAShEI TSP/ TAPl % 2 17 4%, BRRHR 7ttt
MOV IAP_TRIG, #0A5h ;1% 58A5hJE, TSP/TAPr 4 37 B g fih /% 2 5
;CPUSERFIAPENE B G . A kAT RE T .
NOP B BITAP DATAZF /748 J5, CPUKEHATRE T
MOV A, ISP _DATA SR B IR A Ace
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UNIEAIRIA, R T eaesEimnc

MOV
MOV
; MOV
; MOV
; MOV

TGN, % ONFFR/ S,

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 (A% 1L TSP/ TAPEEAE

£00000000B : BRISP/TAPAT 4

#00000000B ;B 1IETSP/TAPi 415 i &

#0FFh s 1E M v 15 BTN 00, Fi5 3] JEEEPROMIX
#0FFh IR HEIC TS BTN 00, B 1 iR

IS ELGAE, S MAT, Z ST e X ER

#ONE DATA DB F T MFEEHE S TAP_DATA,
R AR I A Ik
#BYTE_ADDR_HIGH DAL itk T T AR
#BYTE ADDR LOW s HO AR 7 i ER A
HWAIT TIME Ve B AR ) R ) AT A A
. B —4), FHH
#10000000B s FUFISP/TAPERAE S T

#ISP_IAP BYTE PROGRAM VR FI AR T A
#5Ah  ;Z5i%5Ah, FRIEAShE TSP/ TAPA K 27 7 28, FF R ER 75ttt
#OASh  ;i%58AShE, ISP/IAPr4 7RI fit & #25h

:CPUSAFTAPENE 58 il G, A S dk AT R

NOP

DT RAE I G, CPUZkSEATRE

U, R T2aHFEme

MOV
MOV
; MOV
; MOV
; MOV

TAP_CONTR,
TAP_CMD,
TAP_TRIG,
TAP_ADDRH,
TAP_ADDRL,

#00000000B ;2% 11 TSP/ TAPEEAE

#00000000B ; ZBRISP/TAPAT &

#00000000B ;B 1L TSP/ TAP iy A fih 2

#OFFh ;3% Hihik 535 850900, ; 456 6 JEEEPROMIX, [ 1E iR #1F

#OFFh ;26 HbH K 7715 B 7600, $5 M JEEEPROMIX., [ 1F 15454

A BRI RIN8051 5 A WL A ]

B M www.STCMCU.com

STCI12C5A60S2 %1 1T 8051 B HLF XM 368



% nSTCH J7 M : www.STCMCU.com Mobile: 13922805190(FkkF) Tel: 0755-82948411 Fax: 0755-82944243
X HERER, BTN, R M X, 51257/ B IX, B X A b T

DU ES B X BEAT R, TP AP N AR TR, R G B AL

s NFREORAMAP R AT, PR IZ e X BB, SRS R DR B A Bt 5 Bz X, BT DABES g X

IR R D, R A R R I R R
; Ja DX R — A R Mk A 2 DX, T 7 K H v

MOV TAP_ ADDRH, #SECTOR FIRST BYTE ADDR HIGH ;3% X af Huhl =775
MOV TAP ADDRL, #SECTOR_FIRST BYTE ADDR LOW ;3% X g Hu bk =775
bbb T AR ) A 7 i

MOV IAP_CONTR, HWAIT TIME B SRR ) MW A A DL A

, B—4], 3F B A
ORL IAP CONTR, #10000000B  FRYFISP/IAP S T
MOV IAP CMD, #ISP IAP SECTOR ERASE

JIE R X HRBR AT 4, iy AN it ORI, AN FORE A &

MOV TIAP TRIG, #5Ah
: 551%bAh, FHI%ABhF| ISP/ APl & 2577 %, 4F /K #75 tnt
MOV TIAP_TRIG, #0A5h (165EABhJE, TSP/TAPf4 37 B4k fik & 2 5h
s CPUSERFIAPENAE SE G, A Sk SE AT LT
NOP s B X RIS, CPUSR ST R 7
U REA AR, R T 2% Em O
MOV TAP CONTR, #00000000B ;A% 1L ISP/ TAPH:AE
MOV IAP_CMD, #00000000B ; KBRISP/TAPAT &
MOV IAP_TRIG, #00000000B ;B 1L TSP/ TAP A A 15 fish &
:MOV  IAP ADDRH, #0FFh s IEHHE 1 B 6 900, 48171 JEEEPROMIX
:MOV  IAP ADDRL, #0FFh S IEHUHE AR5 BT N 00, By 1 iR
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NEH: (STCHL A ML Data Flash *4EEPROMIJ S8 FH)
INFEAR A ——F AL, TR, B XER

TR fF 17 HRE L7 BLY07, o €07 B “07 o anRFETRFFH, 4 A Hik
Iy igte. MRIZTFHARFFH, AR BENEXER, EHARE “BRER” 470K
“0” %ﬂ\j “1” R

FEDXHRRR: AT R IXHRRR 7 AWTHER “0” HErN “17 .

NS

1. [8]— RAE S B e R — B X, A A2 R — A8 S50 R Bis Ji5LE S3 A R s X, il AN A0 HE R
P,

2. R —AN X R —A, H0mt & 2 1F EEPROM, STCEE K #LfData Flash bt EEPROMEL
PURZ, B—ANFH /R AT M 24 4 /55uS,

3. WRAE — A XA T KBRS, A TR SO P — A s i e,
TN TR BB B AT R Y TSAESTCER R HLIRAM A, SRR HEBRBEAS B IX,  FRA /5 EOR B
FHERE TR AR BT N EEZE X T (AT ESwe, TEETHEMGL) . X
IS A s DX P ) 74 R At P (10 8075 (5 (A /a1 HH — DR s R B S8R

1] AR )
1: IAPRA5ERE, MhEREBSES) “mn1” 5 “p1” ?
. A

2: JESAFIASALE JG, T —IRIAPAT A & 7534 35 ELILSAFIASfil % 2

‘Aé:: 7\%7 Q%ﬁﬁ‘o
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12.4 EEPROMNIRTEF

1. CIEF:

:STC12C5A60S2 & 41 51 Fr HLEEPROM/IAP Lh GEIAAE 715 s
/¥ */
/* -—-—- STC MCU International Limited */
/* - BIRSTC 1T 45 7§l EEPROM/IAPT)fE *
/% --- Mobile: (86)13922805190 */
/* - Fax: 86-755-82944243 */
/% - Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
Vel ey Y e R R e Ve Sl D E R0 s */
[ FEERE A B E TR T T SR R R - */
/¥ #/

#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 = 0xCS; //Flash command register
sfr IAP_TRIG = 0xCo; //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 JAP_ CONTR*/
//#define ENABLE IAP 0x80 //if SYSCLK<30MHz
//#define ENABLE IAP 0x81 //if SYSCLK<24MHz
#define ENABLE IAP 0x82 //if SYSCLK<20MHz
//#define ENABLE IAP 0x83 //if SYSCLK<12MHz
//#define ENABLE IAP 0x84 //if SYSCLK<6MHz
//#define ENABLE IAP 0x85 //if SYSCLK<3MHz
//#define ENABLE IAP 0x86 //if SYSCLK<2MHz
//#define ENABLE IAP 0x87 //if SYSCLK<1MHz

//Start address for STC12C5A60S2 series EEPROM
#define TAP_ADDRESS 0x0000

void Delay(BYTE n);
void ITapldle();
BYTE IapReadByte(WORD addr);
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void lapProgramByte(WORD addr, BYTE dat);
void IapEraseSector(WORD addr);

void main()

{
WORD i;
P1 = Oxfe; //1111,1110 System Reset OK
Delay(10); //Delay
IapEraseSector(IAP_ ADDRESS); //Erase current sector
for (i=0; i<512; i++) //Check whether all sector data is FF
{
if (lapReadByte(IAP_ ADDRESS+i) |= 0xff)
goto Error; //1f error, break
}
P1 = Oxfc; //1111,1100 Erase successful
Delay(10); //Delay
for (i=0; i<512; i++) //Program 512 bytes data into data flash
{
IapProgramByte(IAP_ ADDRESS+i, (BYTE)i);
}
P1 = 0xf8; //1111,1000 Program successful
Delay(10); //Delay
for (i=0; i<512; i++) /IVerify 512 bytes data
{
if (lapReadByte(IAP_ ADDRESS+i) != (BYTE)i)
goto Error; //1f error, break
}
P1 = 0xf0; //1111,0000 Verify successful
while (1);
Error:
P1 &= 0x7f; //0xxx,xxxx IAP operation fail
while (1);
}
/*
Software delay function
*/
void Delay(BYTE n)
{
WORD x;
while (n--)
{
x=0;
while (++x);
}
}
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/*

Disable ISP/IAP/EEPROM function

Make MCU in a safe state

*/

void lapldle()

{
TIAP_CONTR =0;
TIAP_CMD = 0;
TIAP_TRIG = 0;
IAP_ADDRH = 0x80;
IAP_ADDRL = 0;

}

/*

Read one byte from ISP/IAP/EEPROM area
Input: addr (ISP/IAP/EEPROM address)
Output:Flash data

*/

BYTE IapReadByte(WORD addr)

{

BYTE dat;

TIAP_CONTR = ENABLE_IAP;
IAP_CMD = CMD_READ;
IAP_ADDRL = addr;
IAP_ADDRH = addr >> §;
IAP_TRIG = 0x5a;

IAP_TRIG = Oxa5;

_nop_();
dat=IAP DATA;
Tapldle();
return dat;

¥

/*

Program one byte to ISP/IAP/EEPROM area
Input: addr (ISP/IAP/EEPROM address)
dat (ISP/IAP/EEPROM data)
Output:-
*/

//Close IAP function

//Clear command to standby

//Clear trigger register

//Data ptr point to non-EEPROM area
//Clear IAP address to prevent misuse

//Data buffer

//Open IAP function, and set wait time

//Set ISP/IAP/EEPROM READ command
//Set ISP/IAP/EEPROM address low

//Set ISP/IAP/EEPROM address high

//Send trigger command]1 (0x5a)

//Send trigger command2 (0xa5)

//MCU will hold here until ISP/IAP/EEPROM
//operation complete

//Read ISP/IAP/EEPROM data

//Close ISP/IAP/EEPROM function

//Return Flash data

SRR RII8051 B A WL A 7]
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void IapProgramByte(WORD addr, BYTE dat)
{
IAP_CONTR = ENABLE IAP;
IAP_ CMD =CMD PROGRAM,;
IAP_ADDRL = addr;
IAP_ADDRH = addr >> 8;
IAP_DATA = dat;
IAP TRIG = 0x5a;
IAP TRIG = 0xa5;

_nop_();

Iapldle();
}

/*
Erase one sector area

Input: addr (ISP/IAP/EEPROM address)
Output:-

*/
void IapEraseSector(WORD addr)
{

IAP_ CONTR =ENABLE IAP;
IAP_ CMD = CMD ERASE;
IAP_ADDRL = addr;
IAP_ADDRH = addr >> §;

IAP TRIG =0x5a;

IAP TRIG = 0xa5;

_nop_();

Iapldle();

//Open IAP function, and set wait time

//Set ISP/IAP/EEPROM PROGRAM command
//Set ISP/IAP/EEPROM address low

//Set ISP/IAP/EEPROM address high

//Write ISP/IAP/EEPROM data

//Send trigger command1 (0x5a)

//Send trigger command?2 (0xa5)

//IMCU will hold here until ISP/IAP/EEPROM
//operation complete

//Open IAP function, and set wait time

//Set ISP/IAP/EEPROM ERASE command
//Set ISP/IAP/EEPROM address low

//Set ISP/IAP/EEPROM address high

//Send trigger command1 (0x5a)

//Send trigger command?2 (0xa5)

//IMCU will hold here until ISP/IAP/EEPROM
//operation complete
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:STC12C5A60S2 £ 41 B Fr H)LEEPROM/IAP T g8 A2 7 i

/* */
/* --- STC MCU International Limited */
/* - W/RSTC 1T R4 5 7 Hl EEPROM/IAPT)fE */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82944243 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
M AUREAERE T A R P S SRR, - */
M VEFERE A BOCE R TR BB SR MR - */
/* */
;/¥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 0CSH ;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 TAP EQU 81H ;if SYSCLK<24MHz
ENABLE IAP EQU 82H ;if SYSCLK<20MHz
;ENABLE TAP EQU 83H ;if SYSCLK<12MHz
;ENABLE TAP EQU 84H ;if SYSCLK<6MHz
;ENABLE TAP EQU 85H ;if SYSCLK<3MHz
;ENABLE TAP EQU 86H ;if SYSCLK<2MHz
;ENABLE TAP EQU 87H ;if SYSCLK<1MHz

;//Start address for STC12C5A60S2 series EEPROM

IAP_ADDRESS EQU 0000H

>

ORG  0000H
LIMP  MAIN
ORG  0100H
MAIN:
MOV  PI, #OFEH

LCALL DELAY

;1111,1110 System Reset OK
;Delay

SRR RII8051 B A WL A 7]
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s

MOV  DPTR,

LCALL IAP ERASE

MOV  DPTR,

MOV RO, #0

MOV  RI, #w
CHECKI:

LCALL IAP READ

CINE A, #0FFH, ERROR

INC  DPTR

DINZ RO, CHECKI1

DINZ RI, CHECKI1

MOV  PI, #OFCH

LCALL DELAY

MOV  DPTR,

MOV RO, #0

MOV  RI, #w

MOV  R2, #0
NEXT:

MOV A, R2

LCALL IAP PROGRAM

INC  DPTR

INC R2

DINZ RO, NEXT

DINZ RI, NEXT

MOV  PI, #OFSH

LCALL DELAY

MOV  DPTR,

MOV RO, #0

MOV  RI, #w

MOV  R2, #0
CHECK2:

LCALL IAP READ

CINE A, 2, ERROR

INC  DPTR

INC R2

DINZ RO, CHECK?2

DINZ RI, CHECK?2

MOV  PI, #OFOH

SIMP  §

#IAP_ADDRESS

#IAP_ADDRESS

#IAP_ADDRESS

#IAP_ADDRESS

;:Set ISP/IAP/EEPROM address

;Erase current sector

;:Set ISP/IAP/EEPROM address

;Set counter (512)

;Check whether all sector data is FF
;:Read Flash
;If error, break

;Inc Flash address

;Check next
;Check next

;1111,1100 Erase successful

;Delay

;:Set ISP/IAP/EEPROM address

;Set counter (512)

;Initial test data
;Program 512 bytes data into data flash
;Ready IAP data

;Program flash

;Inc Flash address
;Modify test data

;Program next
;Program next

;1111,1000 Program successful

;Delay

;Set ISP/IAP/EEPROM address

;Set counter (512)

;Verity 512 bytes data

;:Read Flash
;If error, break

;Inc Flash address
;Modify verify data

;Check next
;Check next

;1111,0000 Verify successful

A BRI RIN8051 5 A WL A ]
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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 RI1, DELAY1
DINZ R2, DELAY1
RET
/*
;Disable ISP/IAP/EEPROM function
;Make MCU in a safe state
; */
TIAP_IDLE:
MOV  IAP_CONTR, #0 ;Close IAP function
MOV  IAP _CMD, #0 ;Clear command to standby
MOV  IAP_TRIG, #0 ;Clear trigger register
MOV  IAP_ADDRH, #80H ;Data ptr point to non-EEPROM area
MOV  IAP_ADDRL, #0 ;Clear IAP address to prevent misuse
RET
/*

;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 command2 (0xa5)
NOP ;MCU will hold here until ISP/IAP/EEPROM operation complete
MOV A, IAP_DATA ;Read ISP/IAP/EEPROM data

LCALL IAP_IDLE

RET

;Close ISP/TAP/EEPROM function

SRR RII8051 B A WL A 7]
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i*

;Program one byte to ISP/IAP/EEPROM area
;Input: DPAT(ISP/IAP/EEPROM address)
;ACC (ISP/IAP/EEPROM data)

;Output:-

IAP_ PROGRAM:
MOV
MOV
MOV
MOV
MOV
MOV
MOV
NOP
LCALL
RET

i*

*/

IAP_CONTR,
IAP_CMD,
IAP_ADDRL,
IAP_ADDRH,
IAP_DATA,
IAP_TRIG,
IAP_TRIG,

IAP_IDLE

;Erase one sector area
;Input: DPTR(ISP/IAP/EEPROM address)

;Output:-

; */

IAP_ERASE:
MOV IAP CONTR,
MOV IAP_CMD,
MOV IAP_ADDRL,
MOV  IAP_ADDRH,
MOV  IAP TRIG,
MOV IAP TRIG,
NOP
LCALL IAP IDLE
RET
END

#ENABLE_IAP
#CMD_PROGRAM
DPL

DPH

A

#5AH

#0AS5H

;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 command]1 (0x5a)
;Send trigger command2 (0xa5)

;MCU will hold here until ISP/IAP/EEPROM operation complete

;:Close ISP/TAP/EEPROM function

#ENABLE IAP  ;Open IAP function, and set wait time
#CMD_ERASE  ;Set ISP/IAP/EEPROM ERASE command

DPL ;Set ISP/IAP/EEPROM address low
DPH ;Set ISP/IAP/EEPROM address high
#5AH ;Send trigger command]1 (0x5a)
#0ASH ;Send trigger command2 (0xa5)

;MCU will hold here until ISP/IAP/EEPROM operation complete
;Close ISP/TAP/EEPROM function
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STCI2 R FI 5y WL [E AL ISP R G 5] F [ 4, FiA PCom (142 il #2 7 RE i F P AR AR
TR LN, SOESgnfEes ( LB mRE s, LR —H) .

WA 3R K A HSTC $24ETSP F# T (STC-ISPexe ¥ff) :

(1). FRAESTCIRMEERISP FE LA (8P

i www.STCMCU.com M, MSTCH AL+ THPC KD ISP, AEKHA
), FRLEERIT] ($dTsetup.exe) , VA R A BT B4

(2). ERSTC-ISP M THE G |, iGFER 338, HATC 2Verd. 86 AL L,

Y EFx. bin, *. hex (Intel 16 BEHIFE 20 S0, D Hek hex EASCRFAIE, 15##R*. bin X
f, TERERERFRPC (BN MHISTC-ISP.EXE /7.

(3). STCL2 R BN WL B sk L oe 4N . F5 ZE R WL I B0 5 LR AL (AL sh) 4
BT RGISPHEST, WA P3. ORCM B AL T i AUt R & PR, oA AS 215k 5247 1)
RAPREFX, SRR,

(4). WA A8 EP3.0, P3.14% T RS-48555 i, &N T5 2 H I . H - R4 TRS-485
SEEME M, HEFRAEIEDIIERE “ TR IR A B FEP1.0/P1.1=0/074" 1] LA R £
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13.1.3 E2 s AV IS P I a0 44 S o 15F FA 1 R

= STC-ISP.exe ZEEEEHTEAMEL: www.STCMCU.com BiAfsTiR13

Stepl /L. Select MCU Type JAFEESHES
MCY Trpe AF Memorw Range

|STE12E5AE\-EI}{ - oood - EFFF

StepZ/iRR7: Open File / $THIIH CIHHREIFI A EiRiF0D)
ARGt (HEX) #rEdn
[ | v FTHHRIREEAR FTAEETS |

o | e | [

e Sl B T
Step3/LEUBIT: Select COM Fort, Max Band/iiRERiTO, BEpisE éféfﬁﬁgﬂﬁm
COM: ||:|:||'.'|E- e B EE: (11520 57600,38400,19200

EEiESE T EE%EZEEE‘.—] EHE - BEEEE: |20 |

Stept/HEH4: IREFENETFT AW ENAT
TAUEBENERTRER: O PIERRCHERSE © SMERREEEAEN | [uesomsisin
EESET pin ¢ FA{EP4. 7, S0FAFIEFRCHEHIMARESETH] & {J3) RESET | | RS-485/RS-232

‘ % W, i
R N S s G 1S O B
HEHas R4 105 (12MH=L TR elik Low): {* Hi [ Low 4 F0/04 7] BA

TRABEILO/FL 1 & STHAE “FTO0AFUTHEE | | b oo, 1
TRTHAAREEF SR E— 8 15 & W |Siasised

TRy, HERE

StepS/EHS: Downlosd/ o8 SeeiFEREMANCY LR ER o L
Dowrd oad/ T~ | | | Re-Dowrnload/S8E T-#h I

ST HAE B AR A *’g;g,;%g;g;

' LEHEEEETLEENANTE, RoMEETHS - AR

[ %Tml—ﬁmﬂﬁ IEEe CPLOEL LT STE#ER, -

B I
TR, % [ st 7 |

bRl
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(1).
(2).
(3).
(4).

Stepl/PHR1: IEFARFTAE A A HLALS, 4ISTC12C5A60X 55
Step2/:bUR2: FIIF XA, BheskH PR, DN RIS (x.bin, *. hex)
Step3/UR3: EFEHATIN, RFTMER M EMNE O, anE 4T 0 1-—-COM1, H:47 H12--COM2, . .
A e T A IR A RS-232 5347 [, 1] SE—2KUSB-RS232f%#:4%, AR M5070A -
FHULLUSB-RS232%6 a4, AREFZ, TIikZ2 db BRI K& ik A 4 e 2%
Stepd/*PPR4: EFE TR BENIG, BHERIEY “ EBR/CIRG &% 7 1At “ A0 dh A Bl B
(STC12 R H 5y WL R A IR/ CHR 5 I 4)
Step5/*bURS: EFE “Download/ F#” %41 FHH P MR A PLAEE, AT EEHAT
Stepb/# UL,  WAJIEFE “Re-Download/TEHE F#k” #4240
TR EERR, FTEERGESHAYL LA, s b — s A g e b
—EESIERE “Download/ NH” 4L, ARG EA AN BB CoMRWE) , A
Je bH, Se b, R EIGER T EG A, BAVUR BRI ET T .

KT B

MCU/B ML RXD(P3.0) ——— RS-232f%#rss —— PC/HN TXD(COM Port Pin3)
MCU/EE ML TXD(P3.1) ——— RS-232f%#ds —— PC/HLN RXD(COM Port Pin2)
MCU/ 5 HL GND PC/H3Jili  GND(COM Port Pin5)

QRIS R SEP3. 0/P3. IERBIRS-485 11, HHEF
TEETH R “ R BB TR EPL 0/P1.1 = 0, 04 AT LUF A F 277
EREAEEE I PL O, PL IRFERCAO, B HLE BT SRR, %8 TRS-485.44%

L RELAD I A A ML R I BT ELIS R S A, IR L E SIS R, KL RIARM R AR H
P3.0, P3. 1 /e fieh O A, B GEFRP1.0/P1.1 = 0/0A4 W] FEH A, DME NS EShE
BT H P RET

(5). RS—232% #48 n] % FIMAX232/SP232 (4. 5-5. 5V) , MAX3232/SP3232 (3V-5. 5V).
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13.1.4 HSBRBHLAVISP T #H4miE T B £ M7 A

WH P R85 ARS-23282 11,
A # FISTC-TSP Ver 3. 0A. PCBI# MR AE AZmFe T A
STC-ISP Ver 3.0A PCBH A] AR #E3FH RS, 437l X H:FSTC12 % %116Pin /20Pin / 28Pin /
32Pin. FRATLE T #AR P ST T — 5k br284%, 1 BB A2 SCFF16Pin /20Pin / 28Pin / 32Pin [
—M, FH P ERRE R . A IETHE R YR FE RS F B AR A2 40Pin Y, B 5 )82 25 20-Pin iz () A2 Hb
2R, RN HLE LR X B R 2R A
TESTC-ISP Ver 3.0A PCB R 58K N &cdm e #2751 TAE:
KRR
(1), R4 5 HLA A H e 28 0 AL H 905
A, SVELEML, KHEETP1IGIMCU-VCC, +5V H JE45
B. 3VEAFML, 454 TP LEIMCU-VCC, 3. 3VHL YR I
(2) . TR (FF Fh L)
A, A O T4 A 4 S A N PC/ HA RS- 232 58 4745 L 14 e ) T-id 13
B. B[R — i AOUSBAA Sk 3 APC/ FEL I USBHZ 1 FH B
C. ¥ RAE—ANUSBHE KA — I dH N 2 S ISTC-1SP. Ver 3. 0A PCBHRUSB1# J4 ] T
RS—232if (5 At i, ILISFUSB +5V Power kT 25 (D43, USBH22 1145 Ha)
(3) . HABITEA T &+
(4). SWIFF KA T IR FARAS,  IEBIMCU-VCC Powerk] A2 (DAL), J&AG 455 K HLIE
(5). SW3FF%
TR RARES, P10, P11 =1, 1|, AEE4E3H .
AFHTFIRZS, P1.0,P1.1=0,0, 5850,
WA HLE PR “ R IRA JEEIP1.0/PL.1 = 0,04 4IP3, O L&k NEiar A7 #hib
T SWTF e b T4 FOIRAS, B A HLAIPL. 0/P1. 1454251
(6) . K HLAdE U 1-Socket B 55 88, B8 55 B 1 AL, ¥ = 52 Jr ML 2 8-Pin/20-Pin/28-Pin, [fij
Ul-Socketi & /& 40-Pin, TATHI B IR SE N, SETMAARII IR — b .
(7). T8 % “Download/ Fik” ( WIELS AN EHEZFIiEPCE LK —F E&ET
)
(8). % FSWIFFK, AWl LB ER, JERMCU-VCC Power)] 5% (D41)
BEEFSTCHL F HLEE N TSPEE S (STC12 R HI¥A 5 2l N TSP)
(9). FEEINE, FIESWIHIE, HESWIH R4 THE#% FIRE, MCU-VCC PowerdT A5
(D41), B P, BUFEAHL, B EHR R AL,
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13.1.5 FFRS-2325%#123, W & RAVISP TR MRS-2321 85551

FIFISTC-TSP Ver 3.0A PCB #Ri#E{TRS-232%% 4
%HWWHF H ORI b 5E il N3/ ek :

2.

3.

Ul-Socke t 4 ' e AN 1548 N R AL

Hﬂﬂ)ﬂ%é}iiﬁ’] FLJR (MCU-VCC, GND) Az B HILAIPS. 0, P3. 1482 N 5% H bl CN2 4
X #90 ERR R HUR R & 7 5PC/ AT 845 1 e

B RS HLEIPL. 0, P1. 138 N BE b CN24d JRE (4 5 75 2/ 14%)

4. UWIZIP1.0,P1.1=0,0, fE4z20, AT{EM P R4 A LEERH, S0KP1LOPLIEM

A &4 5| #ISTC-ISP Ver3.0A PCB Rk I, BSW3JTFx4% F, NP1.0/P1.1=0,0.
KT % “Download/ F#L”

KPR ARG EHEAN (EEREMNHF R A HE, AZEMERUSBIH, HNUSB
ANH)

NERMEFE, WP REINTE I B, SRS, BN AE B &AL, 5
ANBEAEISP N 8 8 FP it gk AN & T IR B AL, tndg, TR AMEEE 1140 B WD 1 / B WDO %t

U RS—-485 ¢k HIZEFP3. 0, P3. 1, BRHANZE S, 76 F 40 ROk LI .
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\x o N o Ooog o
13.2 FmiFEss/ L mas, 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

TR RERAS :
BAITA : STC12C5A60S2 R FIISPL BT AL T &gt TR (AR M5070, W HIIE A 2 ke i)
T AT #28PIN/20PINI A [ s AR,
28PIN/Z 28PINFIE 7R, 20PINAE20P INFRITE 7 AR

B - MIBEHEZWITESS, {7 B 8052 1) 3 A ) fE
STC12C5A60S2 R A 5 WL R DhRe W e A AN 7, v LA STC-ISP. EXE B4z FEH P2 F & 18T
SEREAT LT, R WA R, v H 5 —/NBARE kB g H 2 B e R STC-TSP. EXE
B “H OBF” KRR, WIRTT(H. A INH 5 7%,
ﬁﬁﬁ#l _no_ BROBRF IIEKII’-JFI

— R A IR ~EFRHBRREE
.| EE EEA HEX
o v
34 TR 58 v

L=l W Ty OO PO O e

[1=)

10
11
1z
13
14
15

& RS \ =
¢ EEEAET ﬁﬁ%%mgl BEnEIFEE | e
EETEREER:
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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. VHIEPWM S rER (BRATH P Pt R A 2 B S S T)

KR DB PR, ARG, AAMIS051H ', =Rt O T, AR
KM ARG, — M3 kT LLEE .

F P it e Dl e Bon 2 P vl DA R AR B/ A s B2 G, e alisirH P Er, i
AT DA E ORI “dksListran 7, Al 8kELisiT PR, XA G0 . IRk s
BB M, FOSAURHE —KZ SRR AR AR R IRET, B R, (HERSEA .
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13.3 BEX TEUERIER (SEHAMFE TE)

/* */
/* --- STC MCU International Limited */
/* --- WORSTC 1T KA HL FIFHEAF I E 58 ST Hmmmmmmmmmme- */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82944243 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
P AN R BEAERR T P AT BAE S R SRR, - - */
/% VELERR T R B E R B T SR R TR R Y - */
/* */

#include <reg51.h>
#include <instrins.h>

sfr IAP_CONTR = 0xc7;
sbit MCU_Start_Led = P177;

#define Self Define ISP _Download Command 0x22

#define RELOAD COUNT 0xfb //18.432MHz,12T,SMOD=0,9600bps
//#define RELOAD COUNT 0xf6 //18.432MHz,12T,SMOD=0,4800bps
/H#define RELOAD_ COUNT Oxec //18.432MHz,12T,SMOD=0,2400bps
//#define RELOAD COUNT 0xd8 //18.432MHz,12T,SMOD=0,1200bps

void serial_port_initial(void);

void send UART(unsigned char);
void UART _Interrupt Receive(void);
void soft_reset to ISP Monitor(void);
void delay(void);

void display MCU_Start Led(void);

void main(void)

{
unsigned char i = 0;
serial port_initial(); //nitial UART
display MCU_Start_Led(); //Turn on the work LED
send UART(0x34); //Send UART test data
send UART(0xa7); // Send UART test data
while (1);

§
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void send UART (unsigned char 1)
{

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

/Icheck the serial data

//delay 1s
//delay 1s

soft reset to ISP_Monitor();

//0110,0000 soft reset system to run 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)
{
TAP_CONTR = 0x60;
H
void delay(void)
{

unsigned int j = 0;
unsigned int g = 0;

SRR RII8051 B A WL A 7]
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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 FSTC-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

AR AESTC-ISPEXER G B4l Cn PR , W WM, W FEAR
SEV T |mtSm|

LERTAFRARFEREINENEE Y FESTIER
2HFEFIEIEEY MRS R 1E BRENEIERISPIERE
3B ESISPE S MOV ISP_CONTR, #60H:1SP_CONTRIBHHEETH
4 ZEEV FEEHSRFER SRR TSR TTERES)
540 R MRS RERS RIS EEPL/PLIF SR REISP
TR, FEESOPORIE
6B RS MRS EHMEPLY/PL IR S A RSP A1 R
a)llSE N FEAEPLO/PLI=0/0 NIESEAZISPEEE A

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 SJIMP
12FC 4 ORG START + 200
12FC 4134 5 IMP START ;ASSEMBLES AS AJMP
12FE 021301 6 IMP FINISH ;ASSEMBLES AS LIMP
1301 04 7 FINISH: INC A

8 END

The first jump (line 3) assembles as SIMP because the destination is before the jump ( i.e., no forward reference)
and the offset is less than -128. The ORG directive in line 4 creates a gap of 200 locations between the label
START and the second jump, so the conversion on line 5 is to AJMP because the offset is too great for SIMP.
Note also that the address following the second jump (12FEH) and the address of START (1234H) are within the
same 2K page, which, for this instruction sequence, is bounded by 1000H and 17FFH. This criterion must be met
for absolute addressing. The third jump assembles as LIMP because the destination (FINISH) is not yet defined
when the jump is assembled (i.e., a forward reference is used). The reader can verify that the conversion is as
stated by examining the object field for each jump instruction.

ASSEMBLE-TIME EXPRESSION EVALUATION

Values and constants in the operand field may be expressed three ways: (a) explicitly (e.g.,0EFH), (b) with a pre-
defined symbol (e.g., ACC), or (c) with an expression (e.g.,2 + 3). The use of expressions provides a powerful
technique for making assembly language programs more readable and more flexible. When an expression is used,
the assembler calculates a value and inserts it into the instruction.
All expression calculations are performed using 16-bit arithmetic; however, either 8 or 16 bits are inserted

into the instruction as needed. For example, the following two instructions are the same:

MOV  DPTR, #04FFH +3

MOV  DPTR, #0502H ;ENTIRE 16-BIT RESULT USED

If the same expression is used in a "MOV A #data" instruction, however, the error message "value will not fit in a
byte" is generated by ASMS51. An overview of the rules for evaluateing expressions follows.
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Number Bases

The base for numeric constants is indicated in the usual way for Intel microprocessors. Constants must be fol-
lowed with "B" for binary, "O" or "Q" for octal, "D" or nothing for decimal, or "H" for hexadecimal. For example,
the following instructions are the same:

MOV A, #I5H
MOV A, #1111B
MOV A, #0FH
MOV A, #17Q
MOV A, #15D

Note that a digit must be the first character for hexadecimal constants in order to differentiate them from labels (i.e.,
"0AS5H" not "A5H").

Charater Strings

Strings using one or two characters may be used as operands in expressions. The ASCII codes are converted to the
binary equivalent by the assembler. Character constants are enclosed in single quotes ('). Some examples follow.
CINE A, #'Q', AGAIN

SUBB A, #'0' ;CONVERT ASCII DIGIT TO BINARY DIGIT
MOV  DPTR, #'AB'
MOV  DPTR, #4142H ;SAME AS ABOVE

Arithmetic Operators
The arithmetic operators are

+ addition

- subtraction

* multiplication
/ division

MOD  modulo (remainder after division)

For example, the following two instructions are same:
MOV A, 10+10H
MOV A, #lAH

The following two instructions are also the same:
MOV A, #5MOD7
MOV A, #4

Since the MOD operator could be confused with a symbol, it must be seperated from its operands by at least one
space or tab character, or the operands must be enclosed in parentheses. The same applies for the other operators
composed of letters.

Logical Operators

The logical operators are
OR logical OR
AND logical AND
XOR logical Exclusive OR
NOT logical NOT (complement)
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The operation is applied on the corresponding bits in each operand. The operator must be separated from the op-
erands by space or tab characters. For example, the following two instructions are the same:

MOV  A,#'9" AND OFH

MOV A, #9

The NOT operator only takes one operand. The following three MOV instructions are the same:
THREE EQU 3

MINUS THREE EQU -3
MOV A, # (NOT THREE) + 1
MOV A, #MINUS_THREE
MOV A, #11111101B

Special Operators

The sepcial operators are
SHR shift right
SHL shift left
HIGH  high-byte
LOW  low-byte
0 evaluate first

For example, the following two instructions are the same:
MOV  A,#8 SHL 1
MOV A, #10H

The following two instructions are also the same:
MOV A, #HIGH 1234H
MOV A, #12H

Relational Operators

When a relational operator is used between two operands, the result is alwalys false (0000H) or true (FFFFH).
The operators are

EQ = equals

NE <> not equals

LT < less than

LE <= less than or equal to
GT > greater than

GE >= greater than or equal to

Note that for each operator, two forms are acceptable (e.g., "EQ" or "="). In the following examples, all relational
tests are "true":

MOV A, #5=5

MOV A#5NE 4

MOV A#'X' LT 'Z

MOV A#'X >='X'

MOV  A#$>0

MOV  A#100 GE 50
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So, the assembled instructions are equal to
MOV A, #0FFH

Even though expressions evaluate to 16-bit results (i.e., OFFFFH), in the examples above only the low-order eight
bits are used, since the instruction is a move byte operation. The result is not considered too big in this case, be-
cause as signed numbers the 16-bit value FFFFH and the 8-bit value FFH are the same (-1).

Expression Examples
The following are examples of expressions and the values that result:

Expression Result
'B'-'A' 0001H
8/3 0002H
155 MOD 2 0001H
4%*4 0010H
8 AND 7 0000H
NOT 1 FFFEH
'A' SHL 8 4100H
LOW 65535 00FFH
@®+1)*2 0012H
SEQ4 0000H
'A' LT 'B' FFFFH
3 <=3 FFFFHss

A practical example that illustrates a common operation for timer initialization follows: Put -500 into Timer 1 reg-
isters TH1 and TL1. In using the HIGH and LOW operators, a good approach is
VALUE EQU -500
MOV  THI,#HIGH VALUE
MOV  TLI1,#LOW VALUE
The assembler converts -500 to the corresponding 16-bit value (FEOCH); then the HIGH and LOW operators ex-
tract the high (FEH) and low (OCH) bytes. as appropriate for each MOV instruction.

Operator Precedence

The precedence of expression operators from highest to lowest is
0
HIGH LOW
* / MOD SHL SHR
+-
EQ NE LT LE GT GE = <> < <= > >=
NOT
AND
OR XOR

When operators of the same precedence are used, they are evaluated left to right.

Examples:
Expression Value
HIGH ('A' SHL 8) 0041H
HIGH 'A'SHL 8 0000H
NOT 'A'- 1 FFBFH
'A' OR 'A' SHL 8 4141H
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ASSEMBLER DIRECTIVES

Assembler directives are instructions to the assembler program. They are not assembly language instructions ex-
ecutable by the target microprocessor. However, they are placed in the mnemonic field of the program. With the
exception of DB and DW, they have no direct effect on the contents of memory.

ASMS51 provides several catagories of directives:

Assembler state control (ORG, END, USING)

Symbol definition (SEGMENT, EQU, SET, DATA, IDATA, XDATA, BIT, CODE)
Storage initialization/reservation (DS, DBIT, DB, DW)

Program linkage (PUBLIC, EXTRN,NAME)

Segment selection (RSEG, CSEG, DSEG, ISEG, ESEG, XSEG)

Each assembler directive is presented below, ordered by catagory.

Assembler State Control
ORG (Set Origin) The format for the ORG (set origin) directive is
ORG expression
The ORG directive alters the location counter to set a new program origin for statements that follow. A label is
not permitted. Two examples follow.

ORG 100H ;SET LOCATION COUNTER TO 100H
ORG ($ +1000H) AND OFO0H ;SET TO NEXT 4K BOUNDARY

The ORG directive can be used in any segment type. If the current segment is absolute, the value will be an abso-
lute address in the current segment. If a relocatable segment is active, the value of the ORG expression is treated
as an offset from the base address of the current instance of the segment.

End The format of the END directive is
END

END should be the last statement in the source file. No label is permitted and nothing beyond the END statement
is processed by the assembler.

Using The format of the END directive is
USING expression

This directive informs ASMS51 of the currently active register bank. Subsequent uses of the predefined symbolic
register addresses ARO to AR7 will convert to the appropriate direct address for the active register bank. Consider
the following sequence:

USING 3
PUSH AR7
USING 1
PUSH AR7

The first push above assembles to PUSH 1FH (R7 in bank 3), whereas the second push assembles to PUSH OFH
(R7 in bank 1).

Note that USING does not actually switch register banks; it only informs ASMS51 of the active bank. Execut-
ing 8051 instructions is the only way to switch register banks. This is illustrated by modifying the example above
as follows:
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MOV  PSW, #00011000B ;SELECT REGISTER BANK 3

USING 3

PUSH AR7 ;ASSEMBLE TO PUSH 1FH

MOV  PSW, #00001000B ;SELECT REGISTER BANK 1

USING 1

PUSH AR7 ;ASSEMBLE TO PUSH 0FH
Symbol Definition

The symbol definition directives create symbols that represent segment, registers, numbers, and addresses. None
of these directives may be preceded by a label. Symbols defined by these directives may not have been previously
defined and may not be redefined by any means. The SET directive is the only exception. Symbol definiton direc-
tives are described below.
Segment The format for the SEGMENT directive is shown below.
symbol SEGMENT segment_type

The symbol is the name of a relocatable segment. In the use of segments, ASM51 is more complex than conven-
tional assemblers, which generally support only "code" and "data" segment types. However, ASM51 defines addi-
tional segment types to accommodate the diverse memory spaces in the 8051. The following are the defined 8051
segment types (memory spaces):

CODE (the code segment)

XDATA (the external data space)

DATA (the internal data space accessible by direct addressing, 00H—07H)

IDATA (the entire internal data space accessible by indirect addressing, 00H—07H)
BIT (the bit space; overlapping byte locations 20H-2FH of the internal data space)

For example, the statement
EPROM SEGMENT CODE

declares the symbol EPROM to be a SEGMENT of type CODE. Note that this statement simply declares what
EPROM is. To actually begin using this segment, the RSEG directive is used (see below).

EQU (Equate) The format for the EQU directive is
Symbol EQU expression

The EQU directive assigns a numeric value to a specified symbol name. The symbol must be a valid symbol
name, and the expression must conform to the rules described earlier.
The following are examples of the EQU directive:

N27 EQU 27 ;SET N27 TO THE VALUE 27
HERE EQU $ ;SET "HERE" TO THE VALUE OF
;THE LOCATION COUNTER
CR EQU 0DH ;SET CR (CARRIAGE RETURN) TO 0DH
MESSAGE: DB 'This is a message'
LENGTH EQU $ - MESSAGE ;"LENGTH" EQUALS LENGTH OF "MESSAGE"
Other Symbol Definition Directives The SET directive is similar to the EQU directive except the

symbol may be redefined later, using another SET directive.
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The DATA, IDATA, XDATA, BIT, and CODE directives assign addresses of the corresponding segment type
to a symbol. These directives are not essential. A similar effect can be achieved using the EQU directive; if used,
however, they evoke powerful type-checking by ASMS51. Consider the following two directives and four instruc-

tions:
FLAGI1 EQU 05H
FLAG2 BIT 05H
SETB  FLAGI

SETB  FLAG2
MOV  FLAGI, #0
MOV  FLAG2, #0

The use of FLAG2 in the last instruction in this sequence will generate a "data segment address expected" error
message from ASMS51. Since FLAG2 is defined as a bit address (using the BIT directive), it can be used in a set
bit instruction, but it cannot be used in a move byte instruction. Hence, the error. Even though FLAGI represents
the same value (05H), it was defined using EQU and does not have an associated address space. This is not an
advantage of EQU, but rather, a disadvantage. By properly defining address symbols for use in a specific memory
space (using the directives BIT, DATA, XDATA,ect.), the programmer takes advantage of ASM51's powerful
type-checking and avoids bugs from the misuse of symbols.

Storage Initialization/Reservation

The storage initialization and reservation directives initialize and reserve space in either word, byte, or bit units.
The space reserved starts at the location indicated by the current value of the location counter in the currently ac-
tive segment. These directives may be preceded by a label. The storage initialization/reservation directives are
described below.

DS (Define Storage)  The format for the DS (define storage) directive is
[label:] DS expression

The DS directive reserves space in byte units. It can be used in any segment type except BIT. The expression
must be a valid assemble-time expression with no forward references and no relocatable or external references.
When a DS statement is encountered in a program, the location counter of the current segment is incremented by
the value of the expression. The sum of the location counter and the specified expression should not exceed the
limitations of the current address space.

The following statement create a 40-byte buffer in the internal data segment:

DSEG AT 30H ;PUT IN DATA SEGMENT (ABSOLUTE, INTERNAL)
LENGTH EQU 40
BUFFER: DS LENGRH ;40 BYTES RESERVED

The label BUFFER represents the address of the first location of reserved memory. For this example, the buffer
begins at address 30H because "AT 30H" is specified with DSEG. The buffer could be cleared using the following
instruction sequence:

MOV  R7, #LENGTH

MOV RO, #BUFFER
LOOP: MOV  @RO, #0

DINZ R7, LOOP

(continue)
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To create a 1000-byte buffer in external RAM starting at 4000H, the following directives could be used:

XSTART EQU 4000H
XLENGTH EQU 1000

XSEG AT  XSTART
XBUFFER: DS XLENGTH

This buffer could be cleared with the following instruction sequence:
MOV DPTR, #XBUFFER

LOOP: CLR A
MOVX @DPTR, A

INC DPTR

MOV A, DPL

CINE A, #LOW (XBUFFER + XLENGTH + 1), LOOP
MOV A, DPH

CINE A, #HIGH (XBUFFER + XLENGTH + 1), LOOP
(continue)

This is an excellent example of a powerful use of ASM51's operators and assemble-time expressions. Since an
instruction does not exist to compare the data pointer with an immediate value, the operation must be fabricated
from available instructions. Two compares are required, one each for the high- and low-bytes of the DPTR. Fur-
thermore, the compare-and-jump-if-not-equal instruction works only with the accumulator or a register, so the
data pointer bytes must be moved into the accumulator before the CINE instruction. The loop terminates only
when the data pointer has reached XBUFFER + LENGTH + 1. (The "+1" is needed because the data pointer is
incremented after the last MOVX instruction.)

DBIT The format for the DBIT (define bit) directive is,
[label:] DBIT  expression

The DBIT directive reserves space in bit units. It can be used only in a BIT segment. The expression must be a
valid assemble-time expression with no forward references. When the DBIT statement is encountered in a pro-
gram, the location counter of the current (BIT) segment is incremented by the value of the expression. Note that
in a BIT segment, the basic unit of the location counter is bits rather than bytes. The following directives creat

three flags in a absolute bit segment:

BSEG ;BIT SEGMENT (ABSOLUTE)
KEFLAG: DBIT 1 ;KEYBOARD STATUS
PRFLAG: DBIT 1 ;PRINTER STATUS
DKFLAG: DBIT 1 ;DISK STATUS

Since an address is not specified with BSEG in the example above, the address of the flags defined by DBIT
could be determined (if one wishes to to so) by examining the symbol table in the .LST or .MS51 files. If the defi-
nitions above were the first use of BSEG, then KBFLAG would be at bit address 00H (bit 0 of byte address 20H).
If other bits were defined previously using BSEG, then the definitions above would follow the last bit defined.

DB (Define Byte) The format for the DB (define byte) directive is,
[label:] DB expression [, expression] [...]

The DB directive initializes code memory with byte values. Since it is used to actually place data constants in
code memory, a CODE segment must be active. The expression list is a series of one or more byte values (each of
which may be an expression) separated by commas.
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The DB directive permits character strings (enclosed in single quotes) longer than two characters as long as they
are not part of an expression. Each character in the string is converted to the corresponding ASCII code. If a label
is used, it is assigned the address of th first byte. For example, the following statements

CSEG AT 0100H
SQUARES: DB 0,1,4,9, 16,25 ;SQUARES OF NUMBERS 0-5
MESSAGE: DB 'Login:', 0 ;NULL-TERMINATED CHARACTER STRING
When assembled, result in the following hexadecimal memory assignments for external code memory:
Address Contents
0100 00
0101 01
0102 04
0103 09
0104 10
0105 19
0106 4C
0107 6F
0108 67
0109 69
010A 6E
010B 3A
010C 00

DW (Define Word) The format for the DW (define word) directive is
[label:] DW expression [, expression] [...]

The DW directive is the same as the DB directive except two memory locations (16 bits) are assigned for each
data item. For example, the statements

CSEG AT 200H
DW $,'A", 1234H, 2, 'BC'

result in the following hexadecimal memory assignments:

Address Contents
0200 02
0201 00
0202 00
0203 41
0204 12
0205 34
0206 00
0207 02
0208 42
0209 43

Program Linkage

Program linkage directives allow the separately assembled modules (files) to communicate by permitting inter-
module references and the naming of modules. In the following discussion, a "module" can be considered a "file."
(In fact, a module may encompass more than one file.)
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Public The format for the PUBLIC (public symbol) directive is
PUBLIC symbol [, symbol] [...]

The PUBLIC directive allows the list of specified symbols to known and used outside the currently assembled
module. A symbol declared PUBLIC must be defined in the current module. Declaring it PUBLIC allows it to be
referenced in another module. For example,

PUBLIC  INCHAR, OUTCHR, INLINE, OUTSTR

Extrn The format for the EXTRN (external symbol) directive is
EXTRN segment_type (symbol [, symbol] [...],...)

The EXTRN directive lists symbols to be referenced in the current module that are defined in other modules. The
list of external symbols must have a segment type associated with each symbol in the list. (The segment types are
CODE, XDATA, DATA, IDATA, BIT, and NUMBER. NUMBER s a type-less symbol defined by EQU.) The
segment type indicates the way a symbol may be used. The information is important at link-time to ensure sym-
bols are used properly in different modules.

The PUBLIC and EXTRN directives work together. Consider the two files, MAIN.SRC and MESSAGES.
SRC. The subroutines HELLO and GOOD_BYE are defined in the module MESSAGES but are made available
to other modules using the PUBLIC directive. The subroutines are called in the module MAIN even though they
are not defined there. The EXTRN directive declares that these symbols are defined in another module.

MAIN.SRC:

EXTRN CODE (HELLO, GOOD_BYE)

éALL HELLO

éALL GOOD BYE

END
MESSAGES.SRC:

PUBLIC HELLO, GOOD BYE
HELLO: &l.).egin subroutine)

RET

GOOD_BYE: (begin subroutine)
RET
END
Neither MAIN.SRC nor MESSAGES.SRC is a complete program; they must be assembled separately and
linked together to form an executable program. During linking, the external references are resolved with correct

addresses inserted as the destination for the CALL instructions.

Name The format for the NAME directive is
NAME module name
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All the usual rules for symbol names apply to module names. If a name is not provided, the module takes on
the file name (without a drive or subdirectory specifier and without an extension). In the absence of any use of
the NAME directive, a program will contain one module for each file. The concept of "modules," therefore, is
somewhat cumbersome, at least for relatively small programming problems. Even programs of moderate size (en-
compassing, for example, several files complete with relocatable segments) needn't use the NAME directive and
needn't pay any special attention to the concept of "modules." For this reason, it was mentioned in the definition
that a module may be considered a "file," to simplify learning ASM51. However, for very large programs (several
thousand lines of code, or more), it makes sense to partition the problem into modules, where, for example, each
module may encompass several files containing routines having a common purpose.

Segment Selection Directives

When the assembler encounters a segment selection directive, it diverts the following code or data into the select-
ed segment until another segment is selected by a segment selection directive. The directive may select may select
a previously defined relocatable segment or optionally create and select absolute segments.

RSEG (Relocatable Segment)  The format for the RSEG (relocatable segment) directive is
RSEG segment_name

Where "segment name" is the name of a relocatable segment previously defined with the SEGMENT directive.
RSEG is a "segment selection" directive that diverts subsequent code or data into the named segment until another
segment selection directive is encountered.

Selecting Absolute Segments RSEG selects a relocatable segment. An "absolute" segment, on the other
hand, is selected using one of the directives:

CSEG (AT address)
DSEG (AT address)
ISEG (AT address)
BSEG (AT address)
XSEG (AT address)

These directives select an absolute segment within the code, internal data, indirect internal data, bit, or external
data address spaces, respectively. If an absolute address is provided (by indicating "AT address"), the assembler
terminates the last absolute address segment, if any, of the specified segment type and creates a new absolute seg-
ment starting at that address. If an absolute address is not specified, the last absolute segment of the specified type
is continuted. If no absolute segment of this type was previously selected and the absolute address is omitted, a
new segment is created starting at location 0. Forward references are not allowed and start addresses must be ab-
solute.

Each segment has its own location counter, which is always set to 0 initially. The default segment is an ab-
solute code segment; therefore, the initial state of the assembler is location 0000H in the absolute code segment.
When another segment is chosen for the first time, the location counter of the former segment retains the last
active value. When that former segment is reselected, the location counter picks up at the last active value. The
ORG directive may be used to change the location counter within the currently selected segment.

ASSEMBLER CONTROLS

Assembler controls establish the format of the listing and object files by regulating the actions of ASM51. For the
most part, assembler controls affect the look of the listing file, without having any affect on the program itself.
They can be entered on the invocation line when a program is assembled, or they can be placed in the source file.
Assembler controls appearing in the source file must be preceded with a dollor sign and must begin in column 1.
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There are two categories of assembler controls: primary and general. Primary controls can be placed in the
invocation line or at the beginnig of the source program. Only other primary controls may precede a primary con-

trol. General controls may be placed anywhere in the source program.

LINKER OPERATION

In developing large application programs, it is common to divide tasks into subprograms or modules containing
sections of code (usually subroutines) that can be written separately from the overall program. The term "modu-
lar programming" refers to this programming strategy. Generally, modules are relocatable, meaning they are not
intended for a specific address in the code or data space. A linking and locating program is needed to combine the
modules into one absolute object module that can be executed.

Intel's RL51 is a typical linker/locator. It processes a series of relocatable object modules as input and creates
an executable machine language program (PROGRAM, perhaps) and a listing file containing a memory map and
symbol table (PROGRAM.M51). This is illustrated in following figure.

FILE3.0OBJ PROGRAM.ABS
FILE2.0BJ
FILE1.OBJ

PROGRAM.MAP

Legend
QO Utility program
[ User file

Linker operation

As relocatable modules are combined, all values for external symbols are resolved with values inserted into
the output file. The linker is invoked from the system prompt by

RL51 input_list [TO output file] [location_controls]

The input_list is a list of relocatable object modules (files) separated by commas. The output_list is the name
of the output absolute object module. If none is supplied, it defaults to the name of the first input file without any
suffix. The location_controls set start addresses for the named segments.

For example, suppose three modules or files (MAIN.OBJ, MESSAGES.OBJ, and SUBROUTINES.OBJ) are
to be combined into an executable program (EXAMPLE), and that these modules each contain two relocatable
segments, one called EPROM of type CODE, and the other called ONCHIP of type DATA. Suppose further that
the code segment is to be executable at address 4000H and the data segment is to reside starting at address 30H (in
internal RAM). The following linker invocation could be used:

RS51  MAIN.OBJ, MESSAGES.OBJ, SUBROUTINES.OBJ TO EXAMPLE & CODE
(EPROM (4000H) DATA (ONCHIP (30H))

Note that the ampersand character "&" is used as the line continuaton character.

If the program begins at the label START, and this is the first instruction in the MAIN module, then execu-
tion begins at address 4000H. If the MAIN module was not linked first, or if the label START is not at the begin-
ning of MAIN, then the program's entry point can be determined by examining the symbol table in the listing file
EXAMPLE.M51 created by RL51. By default, EXAMPLE.M51 will contain only the link map. If a symbol table
is desired, then each source program must have used the SDEBUG control. The following table shows the assem-
bler controls supported by ASM51.
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Assembler controls supported by ASMS51
PRIMARY/
NAME GENERAL DEFAULT ABBREV. MEANING
DATE (date) P DATE() DA Place string in header (9 char. max.)
DEBUG P NODEBUG DB Outputs debug symbol information to object file
EJECT G not applicable EJ Continue listing on next page
ERRORPRINT P NOERRORPRINT EP Designates a file to receive error messages in addition to the
(file) listing file (defauts to console)
NOERRORPRINT P NOERRORPRINT [ NOEP [Designates that error messages will be printed in listing file
only
GEN G GENONLY GO  [List only the fully expanded source as if all lines generated
by a macro call were already in the source file
GENONLY G GENONLY NOGE |List only the original source text in the listing file
INCLUED(file) G not applicable (¢ Designates a file to be included as part of the program
LIST G LIST LI Print subsequent lines of source code in listing file
NOLIST G LIST NOLI |Do not print subsequent lines of source code in lisitng file
MACRO P MACRO(50) MR  [Evaluate and expand all macro calls. Allocate percentage of]
(men_precent) free memory for macro processing
NOMACRO P MACRO(50) NOMR [Do not evalutate macro calls
MODS1 P MODS1 MO  |Recognize the 8051-specific predefined special function
registers
NOMODS51 P MODS1 NOMO |Do not recognize the 8051-specific predefined special
function registers
OBJECT(file) P OBJECT(source.OBJ) (0)] Designates file to receive object code
NOOBJECT P OBJECT(source.OBJ)[ NOOJ [Designates that no object file will be created
PAGING P PAGING PI Designates that listing file be broken into pages and each
will have a header
NOPAGING P PAGING NOPI |Designates that listing file will contain no page breaks
PAGELENGTH P PAGELENGT(60) PL Sets maximun number of lines in each page of listing file
(N) (range=10 to 65536)
PAGE WIDTH (N) P PAGEWIDTH(120) PW  |Set maximum number of characters in each line of listing
file (range = 72 to 132)
PRINT(file) P PRINT(source.LST) PR Designates file to receive source listing
NOPRINT P PRINT(source.LST) [ NOPR [Designates that no listing file will be created
SAVE G not applicable SA Stores current control settings from SAVE stack
RESTORE G not applicable RS Restores control settings from SAVE stack
REGISTERBANK P REGISTERBANK(0) RB Indicates one or more banks used in program module
(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 CINE instruction subtracts 5BH (i.e., "Z" + 1) from the content of A and sets or clears the carry flag accord-
ingly. CINE leaves C=1 for accumulator values 00H up to and including SAH. (Note: SAH-5SBH<O0, therefore
C=1; but SBH-5SBH=0, therefore C=0.) Jumping to GREATER THAN on the condition "not carry" correctly
jumps for accumulator values SBH, SCH, SDH, and so on, up to FFH. Once details such as these are worked out,
they can be simplified by inventing an appropriate mnemonic, defining a macro, and using the macro instead of

the corresponding instruction sequence. Here's the definition for a "jump if greater than" macro:

%*DEFINE (JGT (VALUE, LABEL))
(CINE A, #%VALUE+1, $+3  ;JGT
JNC  %LABEL
)

To test if the accumulator contains an ASCII code greater than "Z," as just discussed,the macro would be called as
%JGT  ('Z', GREATER THAN)
ASMS51 would expand this into

CINE A, #5BH, $+3 JGT
INC GREATER THAN

The JGT macro is an excellent example of a relevant and powerful use of macros. By using macros, the program-
mer benefits by using a meaningful mnemonic and avoiding messy and potentially bug-ridden details.
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Local Labels
Local labels may be used within a macro using the following format:

%*DEFINE (macro_name [(parameter_list)])
[LOCAL list of local labels] (macro_body)

For example, the following macro definition

%*DEFINE  (DEC_DPTR) LOCAL SKIP

(DEC  DPL :DECREMENT DATA POINTER
MOV A, DPL
CINE A, #OFFH, %SKIP
DEC DPL

%SKIP: )

would be called as
%DEC_DPTR
and would be expanded by ASMS51 into

DEC  DPL :DECREMENT DATA POINTER
MOV A, DPL

CINE A, #OFFH, SKIPOO

DEC  DPH

SKIP0O:

Note that a local label generally will not conflict with the same label used elsewhere in the source program, since
ASMS51 appends a numeric code to the local label when the macro is expanded. Furthermore, the next use of the
same local label receives the next numeric code, and so on.

The macro above has a potential "side effect." The accumulator is used as a temporary holding place for
DPL. If the macro is used within a section of code that uses A for another purpose, the value in A would be lost.
This side effect probably represents a bug in the program. The macro definition could guard against this by saving
A on the stack. Here's an alternate definition for the DEC_DPTR macro:

%*DEFINE (DEC_DPTR) LOCAL SKIP
(PUSHACC

DEC DPL ;DECREMENT DATA POINTER
MOV A, DPL
CINE A, #0FFH, %SKIP
DEC DPH

%SKIP: POP ACC
)

Repeat Operations

This is one of several built-in (predefined) macros. The format is
%REPEAT (expression) (text)
For example, to fill a block of memory with 100 NOP instructions,

%REPEAT  (100)
(NOP

)
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Control Flow Operations

The conditional assembly of section of code is provided by ASM51's control flow macro definition. The format is

%IF (expression) THEN (balanced_text)
[ELSE (balanced text)] FI

For example,

INTRENAL EQU 1 ;1 =8051 SERIAL I/0O DRIVERS
;0 =8251 SERIAL I/0O DRIVERS

%IF (INTERNAL) THEN

(INCHAR: . ;8051 DRIVERS
OUTCHR:

)ELSE
(INCHAR: . ;8251 DRIVERS
OUTCHR:

)

In this example, the symbol INTERNAL is given the value 1 to select I/O subroutines for the 8051's serial port,
or the value 0 to select I/O subroutines for an external UART, in this case the 8251. The IF macro causes ASM51
to assemble one set of drivers and skip over the other. Elsewhere in the program, the INCHAR and OUTCHR
subroutines are used without consideration for the particular hardware configuration. As long as the program as
assembled with the correct value for INTERNAL, the correct subroutine is executed.
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MiZB: CiEE %I

ADVANTAGES AND DISADVANTAGES OF 8051 C

The advantages of programming the 8051 in C as compared to assembly are:
» Offers all the benefits of high-level, structured programming languages such as C, including the ease of
writing subroutines
* Often relieves the programmer of the hardware details that the complier handles on behalf of the
programmer
» Easier to write, especially for large and complex programs
* Produces more readable program source codes
Nevertheless, 8051 C, being very similar to the conventional C language, also suffers from the following disad-
vantages:
* Processes the disadvantages of high-level, structured programming languages.
* Generally generates larger machine codes
* Programmer has less control and less ability to directly interact with hardware

To compare between 8051 C and assembly language, consider the solutions to the Example—Write a program us-
ing Timer 0 to create a I KHz square wave on P1.0.
A solution written below in 8051 C language:

sbit portbit = P1"0; /*Use variable portbit to refer to P1.0*/
main ()
{
TMOD = 1;
while (1)
{
THO = OxFE;
TLO = 0xC;
TRO=1;
while (TFO !=1);
TRO =0;
TF0 =0;
portbit = |(P1.70);
b
H
A solution written below in assembly language:
ORG 8100H
MOV  TMOD, #01H ;16-bit timer mode
LOOP: MOV  THO, #OFEH ;-500 (high byte)
MOV  TLO, #0CH ;-500 (low byte)
SETB  TRO ;start timer
WAIT: JNB TFO, WAIT ;wait for overflow
CLR TRO ;stop timer
CLR TFO ;clear timer overflow flag
CPL P1.0 ;toggle port bit
SIMP  LOOP ;repeat
END
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Notice that both the assembly and C language solutions for the above example require almost the same number of
lines. However, the difference lies in the readability of these programs. The C version seems more human than as-
sembly, and is hence more readable. This often helps facilitate the human programmer's efforts to write even very
complex programs. The assembly language version is more closely related to the machine code, and though less
readable, often results in more compact machine code. As with this example, the resultant machine code from the
assembly version takes 83 bytes while that of the C version requires 149 bytes, an increase of 79.5%!

The human programmer's choice of either high-level C language or assembly language for talking to the
8051, whose language is machine language, presents an interesting picture, as shown in following figure.

Human language » C (high-level) language
Eg. English, Malay, Chinese —— Eg. for (x=0; x<9; x++)...
Y
Complier
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 = 0xBO0; /* 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 0xB1;
sbit AC = 0xD6; sbit RXD = 0xBO0;
sbit FO = 0xDS5; /* SCON */
sbit RS1 = 0xD4; sbit SMO = 0x9F;
sbit RSO = 0xD3; sbit SM1 0x9E;
sbit ov = 0xD2; sbit SM2 0x9D;
sbit P = 0xDO; sbit REN 0x9C;
/* TCON */ sbit TBS8 0x9B;
sbit TF1 = 0x8F; sbit RB8 0x9A;
sbit TR1 = 0x8E; sbit TI 0x99;
sbit TFO = 0x8D; sbit RI = 0x98;
sbit TRO = 0x8C;
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MEMORY TYPES AND MODELS

The 8051 has various types of memory space, including internal and external code and data memory. When de-
claring variables, it is hence reasonable to wonder in which type of memory those variables would reside. For this
purpose, several memory type specifiers are available for use, as shown in following table.

Memory types used in 8051 C language
Memory Type Description (Size)
code Code memory (64 Kbytes)
data Directly addressable internal data memory (128 bytes)
idata Indirectly addressable internal data memory (256 bytes)
bdata Bit-addressable internal data memory (16 bytes)
xdata External data memory (64 Kbytes)
pdata Paged external data memory (256 bytes)

The first memory type specifier given in above table is code. This is used to specify that a variable is to reside in
code memory, which has a range of up to 64 Kbytes. For example:

char code errormsg[ | ="An error occurred" ;

declares a char array called errormsg that resides in code memory.
If you want to put a variable into data memory, then use either of the remaining five data memory specifiers
in above table. Though the choice rests on you, bear in mind that each type of data memory affect the speed of ac-

cess and the size of available data memory. For instance, consider the following declarations:

signed int data numl;
bit bdata numbit;
unsigned int xdata num?2;

The first statement creates a signed int variable 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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Bif5RC: STC12C5A60S2 &% L SHF54E

Absolute Maximum Ratings

Parameter Symbol Min Max Unit
Srotage temperature TST -55 +125 C
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 A%
Voltage on any pin - -0.3 VCC+0.3 \%

DC Specification (5V MCU)

Sym | Parameter Sp.emﬁcatlon — Test Condition
Min. | Typ Max. | Unit

Voo Operating Voltage 33 5.0 5.5 A%

Ipp Power Down Current - <0.1 | - uA 5V

IipL Idle Current - 3.0 - mA | 5V

Iee Operating Current - 4 20 mA | 5V

Vi Input Low (P0,P1,P2,P3) - - 0.8 \% 5V

Vim Input High (P0,P1,P2,P3) 2.0 - - A% 5V

Vi Input High (RESET) 2.2 - - \% 5V

Tous Sink Current for output low (P0,P1,P2,P3) - 20 - mA | 5V@Vpin=0.45V

Tou (SQOE:;iit_lgu(tjrzli)ent for output high (P0,P1,P2,P3) 150 230 ) WA sV

Lo | g o b FOPLES |y | | svavme2ay

Iy Logic 0 input current (P0O,P1,P2,P3) - - 50 uA Vpin=0V

I Logic 1 to 0 transition current (P0,P1,P2,P3) 100 270 600 uA Vpin=2.0V
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DC Specification (3V MCU)

Specification o

Sym Parameter - — Test Condition
Min. | Typ | Max. | Unit

Vob Operating Voltage 2.2 33 3.6 A%

Ipp Power Down Current - <0.1 | - uA 3.3V

Iipe Idle Current - 2.0 - mA | 3.3V

Iee Operating Current - 4 10 mA | 3.3V

Vi, Input Low (P0,P1,P2,P3) - - 0.8 v 3.3V

Vim Input High (P0,P1,P2,P3) 2.0 - - A% 3.3V

Vi Input High (RESET) 22 - - v 3.3V

Loy Sink Current for output low (P0,P1,P2,P3) - 20 - mA | 3.3V@Vpin=0.45V

Tou (SQoicslil_lfu%E‘tr)ent for output high (P0,P1,P2,P3) 40 70 ) WA |33V

o (S}());lsr}(i;lgl l%urrent for output high (PO,P1,P2,P3) | 20 ) mA |33y

I, Logic 0 input current (P0,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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Web: www. STCMCU. com
ARERFEFESTC-ISP Ver 3. 0A. PCBI N 4w fe T A EkiEy —————
W R EAERE A AR, R R A T 2 SR R SR R
W R EAE CE  G FZAR, EECE REEA T 2 AR R SR AR —

TEST CONST EQU SAH
:;TEST RAM EQU 03H

ORG  0000H
LIMP INITIAL

ORG 0050H

INITIAL:

MOV RO, #253

MOV RI, #3H

TEST ALL RAM:

MOV R2, #OFFH

TEST ONE RAM:

MOV A, R2

MOV @R1, A

CLR A

MOV A, @R1

CINE A, 2H,  ERROR DISPLAY
DINZ R2,  TEST ONE RAM

INC RI

DINZ RO, TEST ALL RAM

*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
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OK_DISPLAY:

MOV PI,
Waitl:

SIMP  Waitl

ERROR_DISPLAY:

MOV A,

MOV PI,
Wait2:

SIMP  Wait2

END

#11111110B

R1
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MOV R7, #O5H s WEIEAAE

MOV RO, #20H ;. VB A ERAMBICHE [X & ik
START: CLR  PL.0 s HATEANEIRE, S/L=0

SETB P1.0 ;. RVFHRATEALS/L=1

MOV R1, #02H ; ﬁﬁt%ﬁ?%i& BN 4R 74LS 165 %k
RXDATA: MOV SCON, #00010000B s WA T TR0, AeivRERRI, F'zjﬁ;q&c TR
WAIT: JNB RI, WAIT s RBEUCTE M, PEFRAE

CLR  RI . WERIARE, /@%?Mitﬂz

MOV A, SBUF s EAEE

MOV @RO, A ; EFERAMZE X

INC RO ;AR AN

DJNZ  R1, RXDATA s NS —HBE, 4kt

DJNZ  R7, START ; SR AR CE BT EN

------ s SR AT Ab B

T R S AT RO R R A R E R AR (R T S B, RSO R Ty
Ko WELR EUF, 4% EETHEY AN D LRI, (B REGMZE , 1A HAE i th gl

—. B74HC164 B HITHRIE O
TAHC164,&80 Bf NI AL 2 A7 a8 R I 74HC164%9 i —ANSAL% i H A3z 0 HL .

12Cxxx gT 4T 5T BT 10T uT 12T 13 3T 4T 5T GT 10T 11T 12T 13T
B QF QG C Qn QE QF QG QH

0 & @ @ @ Q

2 A B c D | H . !
P3.0 1=A,B I‘ZA%\ v

14 T4HC164 Al 74HC164
pa. "L Ve o fVee

Gnd 7
+nd o g cp 1 iR cP

P1.0 oA s B 7 } "y

/TN
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MR HLEAT O TAETE 7 sROMRILIRAS IS, B ATEE HHP3. 0 (RXD) &, i 4k
P3.1 (TXD) i&H. FEREALETBRIIMER T, 47 D RIE G A — AL — 7 N 74HC164
o WEFRH I, BT T4HC164T0 AT il uw, DR B AT A NG RE LA e R
BERWAAL, a4, ETAHCT6AR) 4 H o SN ek B =250 1458, 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 —WUEE AR R IETE, TEELAE
CLR TI
INC RO s BUF—1M
DJNZ R7, SEND
RET
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MisRF: FIASTCERHEEIORELCDE /R

Vee
T 21K
I T
—T
—
T m—
j u2
af =] = .
EEEEE I EE e o con0
| »| | v x» %21 B%1 B Seg3 Coml 1 Coml
o af = o Seg0 2 Seg0
o) o) H| of ) —| | | | | = <| o] of = egl
1 1 B B Segl 3 Segl
A R EE See2 4| ok
Segl3 7 fTEEEZEXi"EREEER 39 Segd 5 °F
vCcC LPI. 5 o P0O. 4 p—— m Seg3
Segld 8 38 2B 0 JSegd
————P1.6 P0O. 5 Seeh 7 eg
P0. 6 37 Segh
. Segh 8
36 Segb
P0.7 Seg? 9 SegT
EA LH’CC Seg8 10 Seg8
8051 P4.1 | 34 ?egg 11 Segd
ALE 22 Segl0 12 fq.010
PSEN |22 Seall 13 fgopy
™ . Segl2 14 o o
po 7| 3L Sea23 < Segl?2
T f—— Segl3 15 Segl3
p2. 6 20 Seg22 Segld 16 1o 1y
n g p2. 5 |22Seg2l Seald 17 g1
o F 23 ,90° « o Segl6 18 {016
™ M = = »n F NN NN eg
L. AL 3< < = A o A A AL A Segl7 19 Segl?
o o of =] | = wl ©of | o Segl8 20 )
= = S| 3] §] §] & &) Q| ) N Segl8
Segl9 21 Segl9
= s|=f=[2]g S22 22 Sex20
E I B Seg2l 23
%1 B%] B! Seg21
0 o R
<33pF <{33pF Seg23 25 \ ‘g2‘§
——Z] Seg23
L I Con2 26 ] (o

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 o s ok ok ok sk ok ok ok ok ok R sk ok ok sk ok ok R sk ok ok R sk ok ok sk ok ok R koK oK R sk ok ok sk ok ok sk ok ok sk sk ok ok sk ok ok sk ok ok sk sk ok sk ok Rk ok Rk ok ok
b

;Com0: P370,P3”1 when P30 =P3"1 =1 then Com0=VCC(=5V);
; P3270=P3"1 =0 then Com0=GND(=0V);
; P370 =1, P3”*1=0 then Com0=1/2 VCC;

;Coml: P372,P3"3 the same as the Com0
;:Com2: P374,P3"5 the same as the ComO

E

sbit SEG0O =P0"0
sbit SEG1 =P0"1
sbit SEG2 =P0"2
sbit SEG3 =P0"3
sbit SEG4 =P0"4
sbit SEGS =P0"5
sbit SEG6 =P0"6
sbit SEG7 =P0"7
sbit SEG8 =P170
sbit SEG9 =PI1"1
sbit SEG10 =P1"2
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sbit
sbit
sbit
sbit
sbit
sbit
sbit
sbit
sbit
sbit
sbit
sbit
sbit

SEG11 =P1"3
SEG12 =P1"4
SEG13 =PI1"5
SEG14 =P1"6
SEG15 =P1"7
SEG16 =P2"0
SEG17 =P2"1
SEG18 =pP2"2
SEG19 =P2"3
SEG20 =P2"4
SEG21 =P2"5
SEG22 =P2"6
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 s s sk sk skt sk skosko kot ke skeskeoskoskoskoskosk
H

;======[nterrupt
CSEG AT 0000H
LIMP start
CSEG AT 000BH
LIMP int_t0
register

ledd_bit SEGMENT BIT
RSEG lcdd bit

OutFlag:

DBIT 1

;the output display reverse flag

lcdd_data SEGMENT DATA
RSEG lcdd_data

ComOData0: DS
ComODatal: DS
Com(QOData2: DS
ComlData0: DS
ComlDatal: DS
ComlData2: DS
Com2Data0: DS
Com2Datal: DS
Com2Data2: DS
TimeS: DS

[ e e e e e e

SRR RII8051 B A WL A 7]

B Mi: www.STCMCU.com
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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 sk ok sk sk ok ok sk ok okok sk ok ok ko sk sk ok okok sk ok okok ok okok sk okokok sk okoksk sk okokok sk okokok kool kR ko okok kR kR Rk 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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OutData_00:
MOV P3, #11010100B ;Com0 is work and is GND
RET
OutData_1:
CINE A, #02H,OutData 2
MOV PO, ComlData0
MOV Pl, ComlDatal

MOV P2, ComlData2
INB OutFlag,OutData 10

MOV  P3, #11011101B ;:Com1 is work and is VCC
RET

OutData_10:
MOV P3, #11010001B ;:Com1 is work and is GND
RET

OutData 2:
MOV PO, Com2Data0
MOV PI, Com?2Datal

MOV P2, Com2Data2
INB OutFlag,OutData 20

MOV P3, #11110101B ;:Com?2 is work and is VCC
SIMP  OutData 21
OutData_20:
MOV P3,#11000101B ;Com2 is work and is GND
OutData 21:
MOV TimeS, #00H
ACALL RetComData
CPL  OutFlag
RET
;======Main Code

uart_ main SEGMENT CODE
RSEG uart_main
USING 0
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start:
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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fRG: — 1M UV/OOWENA R EFTItEiLE

Vee
10K
1K
b
P17 —
1K 1
0—|||
Vee
10K
1K Ax
PL.6 i
1K -
O—|||

HMIHISTC12C5A60S2 & 51 H1 v HLEGT/0 W] B B Rk g b, 98 by (HESR) S, BSOS G
BE) , T DU AR B Q) R, AT LA FISTC12C5A60S2 5 51 5 LI T/ 0 1 [l Sy R — A A Uik )
LA, ATLAKIE T 4 T/0H .

URE RO I, CRAZT/0 DB E SRR R Y, B o BT RO TR

ARSI, KX T/0N BB RS LR, RSN DR, RO TG b .
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fRH: STC12R%R B ESZS0SEEEMN

STC12C5A60S2 R 41 B 1 (LI 2 i 850/ e I 88 1 54888051 52 &k %, LHEN)E, Eifas
BB B I A BR 12T H R, T B O B e Y RS LI, LA e I 28/ 8B O 58 A .

BT MR R A R, 2 T AES8052 1) E I %2, TR TR AR RN, E ek A shoL
PR R AL R R R R AR .

FEFE8051 111k 38 AT E £ T IRIE, BT 4 R4, BB e HR3M%E. XM E
I S EI RS i 2 I PR o B R

He FTrER N

ALE:

fE458051 8. 7 HLIALERIXS RA R $hidk 760 Mk, AIXTAMR LR 8, STC12C5Axx R FIAN
o i HH e, G0 SR AR 5 TR B ALE RIS 4 HE B4, 3 R B STC12C5Axx 28 31 1) BT 4m FE s
HH S A1 B 4d (CLKOUTO/CLKOUT1/CLKOUT2) B XTAL2 i 5 —AN200 Rk 2 B, [$EL Yot 41 HH B 4.

FE418051 F i HLI B AT R B iy, ALERRIZ — AN, FrBASTC89 R 51 F AL in T AUXR
FRIRThRE AT A7 4%, L 1IB1t0/ALEOFFA. fo ¥VF2E IEALEXT R 4RI £ 43 3k . T STC12C5Axx R %1
LR HLEL AR IR ALEFHI XS REERT Bt 1T 6 S i, MRERETIE. B 6 FFREN R TIR
it i BAT BN N RS
STC89 R A [IIAUXR ZF A7 2 -

Mnemonic| Add Name 716 5 4 (3] 2 1 0 Reset value
AUXR 8EH | Auxiliary Register 0 - - - - - - | EXTRAM [ ALEOFF | xxxx,xx00

ALEOFF 0: ALEJHIN 22 Gt i b i3k 476 43 4t -
1: ALEJEMXAE X A6 4K E L L 28 3EATMOVXHE & i A4 A bk 84715 S 4

STC12C5A60S2 £ %1 JAUXR & 17 2% :

Mnemonic | Add Name 7 6 5 4 3 2 1 0 |Reset Value
AUXR | 8EH |Auxiliary Register| TOx12|T1x12|UART_MO0x6|BRTR [ S2SMOD |BRTx12|EXTRAM [S1BRS| 0000,0000

SIBRS: 0,  HA, HOIERRKRASER 231, SIBRSAZH 014 R AR AL
1, BT R AR N LR R R A2, R ER 231 5 Ok
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PSEN:

1£4:8031/80324 PSEN{E 57T BLBISMISERIT, 5T LGN Sh SRR IF 776k 8. BIFESTCI2 R T8 1y
BT R G b o, I KB AR P AR A4 38, TR T Sby Sh IR A7 38, T LU ELBEHGPSEN
55 A BR, WA EEIO .

T /0 BEAE AN S N -

FE4:8051 L HLHAT I/0 D44, R KB B RAR /, DA KRS ERIRASHT 2 1246 B, o B
TESTCL2 R H1 B By HLAAAT A LRI E R 4N B8P, A& 588051 51 1y LD SREXT 4 i NAIK, BB A
AR AXT 1. AR T/00 B R A RN, MifE418051 5 L KR = HITE 4 =& 124 B
Bl 1ZAR A PAT SERE, Z /0O WAL B A &, AT LR ERE HIRE R NS4 G, EEPITIE
Z1/0FRES T 4. TSTC12 R 51 B 7ML H FHAT A S 48 & 4B, KR T, MM HI$E4
PATTELLE, I/00EE A R R, Efd— M8 25, %1/00 74 7] AR &, S BURIRGL T 30
2N AR LE B i 4 PRSI O IR,

PA[T:

BOHISTC12 R 51 7 (P4 D # ik fECOH, B 58 B P4 H (P4.0-P4.7) , RY EAMIBINT2/INT3
Hh K

& GiSTC89 & 41| 1 v HLIIPA L HihEFEESH, P4 F R A —:(P4.0-P4.3), PAFH JRAMHBINT2/
INT3H .

I/01 8K 5] RE
BeBrSTC12 29 B8 HLT/0 TV FEL I 2 20mA, BRBh A8 78 98, IR K LRI, AN 5 Beif.
FEZESTC8ICxx 2 51 B B HLT /0 T [ E HL I 2 6mA, DR BN RE S A5 88, ANREIX K B, A e
FHSTC12 %41,

I
B HISTCI2 R4 B Fr WL G | I 2 A7 28WDT CONTRIV M bEZECTH, 3800 T & T 1M E ks 4T
Mnemonic |Add Name 7 6 5 4 3 2 | 1| 0 |Reset value

Watch-Dog-Timer
Control register

FE45STCI 2R 51| 1 ni B B B ML T 1 29 AE 28WDT CONTR{FIHibEFEELH, BEA B T I E AL brE AL

Mnemonic | Add Name 716 5 4 3 2 | 1| 0 |Resetvalue
Watch-Dog-Timer |
Control register

WDT_CONTR|C1lh WDT_FLAG| - [EN_WDT|CLR_WDT|IDLE_WDT|PS2|PS1|PS0| xx00,0000

WDT CONTR| Elh

BHISTC12C5A60S2 2 41 B AL G T I AE ISPAS AL vl W B LB A7 J5 B3 8 shE T 1), Tfife
HESTCRI R F B K WL TC L T . M HrSTC12C5A60S2 2 41 B B W& | 1 SE Al 2.

- [EN_WDT|CLR_WDT|IDLE_WDT|[PS2|PS1|PSO0 [ xx00,0000
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EEPROM
STC12C5Axx . F HLISP/ TAPH: | 27 17 Stk FNSTC89xx Z2 41| B 1 WL ISP/ TAPH3 1] 2 17 2 Mk AN Rl 1 F
. Reset
Mnemonic Add |[Name 7 6 5 4 312 1 0
Value
STC12C5Axx %51 TAP DATA |C2h [ISP/IAP Flash L
STC89xx  #&41 ISP DATA |po}, |Data Register ’
STC12C5Axx %51 1AP_ ADDRH|C3h |ISP/IAP Flash 0000,0000
STC89xx %41 ISP_ADDRH|p3}, |Address High
STC12C5Axx %51 1AP ADDRL|C4h |ISP/IAP Flash 0000,0000
STC89xx  #41 ISP_ADDRL|p4p |Address Low
STC12C5Axx %41 TAP oD [CSh gﬁrﬁi’ngl“h ] ) ) ) | M1 {MS0 oo
STC89xx  HFI ISP_CMD  [g5p Register
STC12C5Axx %% TAP TRIG |C6h Icsxr’::nglas}‘ N
STC89xx &4 ISP_TRIG |ggh Trigger
) —|c7n [1sP1aP
STC12C5Axx 2 31) IAP_CONTR Control IAPEN[SWBS [SWRST[cMD_FAIL |- |WT2[wT1 |[WTo0 [0000,x000
STC89xx A ISP CONTR [E7p, Rogister

ISP/TAP_TRIGZ 745 A 25 s TAPERAE, 5716 N 5 A —F
STC12C5Axx ZR B B AL TSP/ TAP i & AR, BEXT TAP_TRIGZF A7 23 4% W S 15 5Ah, FFiXABh 5 7]
STC89xx Z: A B F HLA ISP/ TAP iy 4 B A 2k, BEXFTAP TRIGEF AT $8 4%I FF 5% 46h, Fi%BIh 7 Af

EEPROMGS #f b ik A —# -

STC12C5Axx Z 51 B AL (X EEPROMAE 45 Hb k4= 35 MLOOOOh T 48, 454 i [X 5127

STC89xx &1 H Fr ML EEPROMC 45 Hb 31k 4373145 M. 1000h/2000h/4000h/8000h 455 1), F2 7 4 758 14
N2
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B HIS S e A6 A S e

BOBTSTC12C5Axx B L 7 HLA A HBR/CHIR 3G a1 8 AR GEI B, — BT OL T, 44/40 1B} 258 B F L U
J I B AR A P A BT B, 20/ 18/ 16 IS 258 B AL ) g 10 L A 1 ) P JR/ CHIR ¥ A 9 A%
Geitph, B TR TSPIE SR FH P R e AT S0 56 A6 FHY PAY J50R / CIY B B4 8 it A/

TR GESTC8I Z 51| H P WL RE A FHY A0 748 it P B B 11 9 SR I

UikE:

THFE B 2307 LR, A AR 15 28 UK R B () THARE AN 5 1 ML 250 FL S T FE LR,

EuRIRE S SO L BR R DR . B TSTC12C5Axx 2 41 B WL ELSTC89xx R A IK.

B ML B0 PR TS « I B0 iy, THFEOK, B TS T C12C5A x x R A1 B [ HILTEAH R TAE A%
T, $6 4 AT B LU AL GES T 089 2R A1) B Fr LR 3— 2448, e mT F B A 1 B b 491 2 LA, X AL D4R o
K. VUK IIFER T R G IMEA-6MH 2 1) SRS 38R/ CHR % 28 16 8 R Ge i, IR F P38 (i
B 3 AR T I FEAT 2, DA A2 A, XRE B LI D FEBE AR

Fiil L PG i -

BB STC12C5Axx FRH1 HL AL SCHF AN o BASE 2GR TR il P e i, 2 A1 H P gl i P e
FEGES T C89 R A1 7 HL A2 AT T 1 R SR AR P e i, 53 BB S TCLIx x RANIE A AL F s
FHL MGG L S I 2% T RS, 5 40, STC12CHAxx 5% 1) 45 FEL MGG A SE i ) (1) T 326 2 32768,/16384/8192/4096 1™
I, STC89 Z 41 i 5E /& 1024/ i
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—
sV 7

MIRT: ana] SR

HRENE BRI EECRN, DRmENIRS, TG, SAEATIER, s BiC
Ao BT EARIER DY, W 1-3R AT AR,
TEL: 0755-82948411,82948412
FAX: 0755-82944243
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