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153 STCI2C5A60S2FR % B R 2IENLE

1.1 STC12C5A60S2A 52 S5 HLE /Y

STC12C5A60S2/AD/PWM Z 41 . | HLA& STCAH 7 I it B /AL 28 A 3 (1T) (R s L, 2

T /AKYRE /R Pt TR B —R805 L L, FRA IS TE AL 58051, HIHEERE-12 5.

PN EREE IMA X810 % FH & A7 FL %, 2B% PWM, 8I =rd 10467 A /DA% (250K/S, BI2575¢k/FP), BHXf Hy

Mz, g s .

1. 357 8051 CPU, 1T, HLEBh/MLESF, 5L 5E AL 48051

2. TAEHE:

STC12C5A60S2  HF TAEHE: 5.5V -3.5V (5VEF AL

STC12LE5A60S2 A TAEH E: 3.6V -2.2V (VL)

TAEARIEE: 0~35MHz, AH24FIFIE80511 0~420MHz

FH P N R R 4% 18] 8K /16K / 20K / 32K / 40K / 48K / 52K / 60K / 62K FHi. ... ..

Fr FAER12807 RAM

HEHAT/0O (36/40/447) , B4R #EXNA /55 Fh GEF@ES051/E481/0H)

AT AU A A /55 B, sRMERR/sR _Bhn, DUONRIN/ =R, HR

FANT/0 I IRFNRE 1 T IAB20mA, HEEAS T e KR8 120mA

7. ISP (fERG W Jwfd) /1IAP (FENH AT gafE) , ERLTHmES, LRTHAGES
@ # O (P3.0/P3.1) HEETEHMA R, BFPRIn e —

8. A EEPROMIJAE (STC12C5A62S2/AD/PWME N #EEPROM)

9. HI M

10. WHIEERMAX810%E AL FE i (AR AR AR 12MBL R, A7 A mT B 42 IK L FE 2 b

11, ARt e A I FEL R - 7EP4. 6 11 —AMICE [ T4l B s 28
SVEAF HINL. 33V, 1RZEy+5% 3.3V B HLNL. 31V, iRE A +3%

12. EPEPJR: AN RS B S R/ B, AR/CHR Y 2% (IRIE A £5% 2]+10% LLA)
HPAE N8 PP R, aEER M NER/C IR 4182 AT AR/ i g
TR N EIR/CHR Y B A 5.0V LA HLA: 11MHz ~ 17MHz

3.3V ML AN: 8MHz ~ 12MHz

R FEZLRAN ), ATIE RS S, (ELER 9 A i i 22 ARG, DASERRIN v it

13. L4 16407 58 I 2%
P54 G0805 1 HE 25 (15 I 8% /1HEAS, 1600 I 25 TOMITL, A w852, HAE ML
PR R AR AR AT IR B R R AR 2%, TN L 2B PCAR R v] F S I 2 A 16007 58 B 2%

14. 3B B 1, AT ETOMH H7EPS. 4/TO%m H B8, v BT H 7EP3. 5/ 14t B 4, it
SEPE AR AR AR T DATEPL. O 11 % HY B

15. AN WO N TR, 45 S8 8T B o W Bl v T i i o W, 58 BS SRR IR v B () PCARSE
B, Power DowntisX i] fi#h i a2, INTO/P3.2,INT1/P3.3,T0/P3.4, T1/P3.5, RxD/P3.0,
CCPO/P1.3 (1B P If i 5 A7 25 S B #P4. 2), CCP1/P1.4 (1B Ml 27 /7 45 1 B P4. 3)

8 T 38 [E S T A PR A A KMl 0513-5501 2928 /2929 / 2966 B2 0513-5501 2969 / 2956 / 2947

S O B~ W




STC12C5A60S2 R FIH BT FiAR LR : www.STCMCU.com IR 045 : 13922829991 HFA il : 13922809991

16.

17.
18.

19.

20.
21.

PWM (21%) /PCA (Al gmFEit-Bsskis, 28%)

——— WAk M2 D/Af

——— WA R A2 AN A I 2%

——— BT RS2 AN AN Hh W (T H T/ B o W 35 ] 43 3t BT B S 3E)
A/DFAR, 1067 FEBEADC, FL8E%, H4uidi B niA250K/S (BFFP8h25 15 1)
AT 5 H 47 H(UART), HTSTCI2 R 412 Eik 8051, AT - FH 5 I 23 BRPCAZ 14
S8 EA TN
STCI12C5A60S2 R FIA X I, JE28A S2Ahn &M A H X M, RxD2/P1.2 (R[# I ZF 17 2% %X
EFP4.2), TxD2/P1.3 (FIiHid %517 85 15 B $IP4.3)

TAEE VG -40 ~+85°C (TAkZKk) / 0~75C (Fkg)

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

VO AERS, A F233HR @ 1/0 [ LR AMETAHC164/165/595 (XA REE) Ky IO,
] F A/Df R R T A10 0, SHAXCPU, =4idfE, 1L T &M,
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1.2 STC12C5A6082 &% 8 K H AR ERLE 4

STC12C5A60S2 51 B AL P S S5 A AE P an R BT s . STC12C5A60S2 5 AL HH AL 75
JLALPEES (CPU) « FEF (7625 (Flash) « ¥ 7625 (SRAM) . EWF/1H48%. UARTH O, H
H2. VOB, EiEA/DHH . SPHEL. PCA. &I 1M M WR/CHE T 23 AAMEE Sh AR R 77 HiL i
SRR, STCI12C5A60S2 R4 H WL LA & T B REE RN 5 vh BT 75 (U BT Frocs e, AlAR

LM ERS.

AUX-RAM RAM Hithl: RAM
oa i (= atesm | aserir
L
g U i (] 727577 35 (Flash)
barfi | [ acc | e i
i S
| TMP2 | | TMP1 |
Hohi A v
S | g
ALU —)| FEFIHEERPC)
e e
|
LVD/LVR |—p] II II ﬁ -
»1 Control e Port 0,2,3,4,5 | L
RESET—|  Unit Port] Bif7-3% X BitEas
'AD
XTALl}__‘[l XTAL2 II = rt?” "
Port 1 ZXzh %% Zrmg
T_-L—_T o s IRz e
107 pr PO b P2 B3 paps

STC12C5A60S2 2 41) PN 51 45 F4 HE 1]

10 T I L R T A PR ]

ML 0513-5501 2928 /2929 / 2966

£ 0513-5501 2969 /2956 / 2947
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1.3 STC12C5A60S2 &5 K EHIE
FIT A5 st 235 T2 Q18 6 A2 R R RoHS 3R

CCP: &I AR 45

E

Capture (fifi3) , Compare (FL#5) , PWM (Jik %5 1 i)

N—=ON0~\Owviton
LasKas Kol Nol o ol o Not Ro}
P0.3 22 A P2.4/A12
BERIA
~ P0.1 20 = P2.
a P0.0 LQFP-44 19 | P2.1/A9
& Vee STC12C5A60S2 18 =9 P2.0/A8
20 MISO/RXxD2/CCP0/P4.2 @ 17 3 P4.0/SS
i3 CLKOUT2/ADCO/P1.0 #EIMTP4O 168 Gnd
a5f<nze ADCI/P1.1 o= 153 XTALI
e RxD2/ECI/ADC2/P1.2 FHAMLFE L5 XTAL2
To8n L FHIN80 TxD2/CCPO/ADC3/P1.3 13 F3 P3.7/RD
AAACHACZ A A SS/CCP1/ADC4/P1.4 12 3 P3.6/WR
nenESTa—a gt n
P0.3 P50 TracLsLEgEl
P0.2 —1P2.4/A12 WOR RN =RIS|I=S =
P0.1C39 2FETP23AI 8828258 zlz0c
P0.0—J40 LQFP-48 21 3 P2.2/A10 = |zlz
VCCEHH GTC12C5A6082 2 P21 g8: ¥ E:
MISO/RxD2/CCP0/P4.2 142 19 F1P2.0/A8 = 5 33
ADCO/CLKOUT2/P1.0C—]43 AN T P4/PS[ 1S Pe0sss 2 22
ADCI/P1.1EJ44 N 17 = Gnd b7 00
RxD2/ECIADC2/P1 245 FHAML Sk 16 =1 XTALI
TxD2/CCPO/ADC3/P1.3 15 I XTAL2
SS/CCP1/ADC4/P1.4 —1P3.7/RD
P52 1 P3.6/WR
MN OB O M= 0T N
Lzzzegigggeg
CEESSsskEes
228 2Bk
g = =
zo% lzg gl
223 £ EE
5]
20
% Z 7
O —
% o0 CLKOUT2/ADCO/P1.0 ] 1 401 Vee
ADCI/P1.1 ]2 ~ 393P0.0
RxD2/ECI/ADC2/P1.2 3 = 381P0.1
TxD2/CPPO/ADC3/P1.3 | 4 = 37E3P0.2
SS/CPP1/ADC4/P1.4 5 2 36P0.3
MOSI/ADC5/P1.5 6 o 35 P04
MISO/ADC6/P1.6 7 = 34[P0.5
SCLK/ADC7/P1.7 8 aQ 33P06
__ P47/RSTC9 = 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 29 INA/P44
_INTIP3.3 13 7 281P2.7/A15
CLKOUTO/INT/T0/P3.4 ] 14 < 27P2.6/A14
CLKOUTI/INT/T1/P3.5 (] 15 & 261 P2.5/A13
WR/P3.6 C] 16 = 25 1P2.4/A12
RD/P3.7H 17 - 24 P2.3/A11
XTAL2 ] 18 = 233P2.2/A10
XTAL1 19 O 22[P2.1/A9
Gnd 20 21[1P2.0/A8
P E A T H IR A A HAHL: 0513-5501 2928 /2929 / 2966 £ 0513-5501 2969 / 2956 / 2947 11
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'ADC3/CCP0/TxD2

v
172}
=
=%
@)
9
<
&}
a
<

JEX_LVD/P4.6/RST2

- G0t
g fyz=x
< mEECT
FAA=3A 9o —aim < ZAgE
ﬁﬁﬁﬁﬁ <t PLoocoo
A A A PR AR HH H
0] o8 ip2.4/A12
po.2f P2.3/A11
MOSI/ADC5/P1.5 /[ P0.4 PO P2.2/A10
MISO/ADC6/P1.6 =8 38 =3 P0.5 P00z P2.1/A9
SCLK/ADC7/P1.79 PLCC-44 37E3P0.6 el STC12C5A6082  ..oo| 5
— P47RST 10 36E=P0.7 Veel:.- s|P2-0/A8
INT/RxD/P3.0c= 11 STC12C5A60S2 35 EX _LVD/P4.6/RST2 CLKOUT2/ADCO/PL.O}::e i T P40 --|Gnd
SCLK/TxD2/CCP1/P4.3 =12 34 E3P4.1/ECI/MOSI ADCI/PL1J: AT 24t XTALI
TxD/P3.113 A TP4[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
GRS : jotd RS
_INTI/P3.36H15 HAMSE 5157l SS/CCP1/ADC4/P1 4]0 <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— A0S
—_—— =D enenencnn o
A A A
e a5 ESS—an s SR =
P ECEERRII S3RF22EEEE
z|c§§ CEPEER <<< = “”|z|z
(4= <<= Z9O X |E S =
SZ€g EE
==x 8 8
Z 2
=
SR e}

STC12C5A6082 241 (A5 & — B8 [, B A/DiE 4, A PWM/PCAZIRE, & PIEFEEPROM)
STC12C5A60AD 2241 (TC 5% — B8 [, B A/DiEH, B PWM/PCAZIRE, & PIEFEEPROM)
STC12C5A60PWM/CCPZ 71 (TCAE — 5 11, JEA/D F e, PWM/CCPIhEE, A N EEEPROM)

tHP4SWEF 1775 1% B (NA/P4. 4, ALE/P4.5, EX LVD/P4.6) =i %5 — ThfE
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, B/7J5PASW. 4 = 0, NA/P4. AJH255 Fdr, TAT(MIhGE
1, 3B B BPASW. 4 = 1, J4NA/P4. A B AR 1/011 (P4. 4)
ALE/P4. 5:0, E A7 J5PASW. 5=0, ALE/P4. 5JHLZALESS 5, KA 75 FMOVXFE &5 10 AN R 28I A4 6 15 5 fr
1, i@E 1 EPASW. 5 = 1, KALE/P4. 511 & A 1/011 (P4. 5)
EX_LVD/P4. 6: 0, EALJFPASW. 6=0, EX_LVD/P4. 64 BAR A, 7T 4 B 2510 77 20k 158 B Rk b W RAS
1, i@ BPASW. 6 = DISEX_LVD/P4. 61 B s 1/001 (P4. 6)
TEISPREFE I B & RST/P4. THISE - Thik
RST/P4. THEISPRE AL I 1 8 AL ZP4. TH, WV E pP4. TH, 4548 it 4

FHAUXR1 2517 2% 1% & (PCA/PWM/SP1/UART2) J&7EP1 13 A& fEPA [
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 |ADRJ| - | DPS | x000,00x0

PCA P4: 0, 47 /5AUXRL. 6 = 0, PCA/PWM{EPL ]
1, WL BAUXRL. 6 = 1, ¥$PCA/PWMMPL )3 P4
SPT P4: 0, &7 J5AUXR1. 5 = 0, SPT{EP1L]
1, @i % BAUXRL. 5 = 1, J4SPIMPI I3 3P4 [
S2 P4: 0, EA7JGAUXRL. 4 = 0, UART2/ 8 I 27EPT I (A% XA 11 5 WL A5 %00
1, 35 3% BAUXRL. 4=1, J4UART2/H 12 P14 P4 11 ({4 B0 ER 11 50 /LA 2%

I o il ol
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1.4 STC12C5A60S2 A% B ik B — YT 3R
U {ﬂj ah
Flash E o -
. %g Eﬁz SRAM ?Lg ‘%CQ % ﬁ o | eer ]:g{g ap| o ﬁg Fé st | w | omm
o) | s ) Tl 2 T }‘_ T [ROM PWlVl S 1 % U: 40-Pin | 44-Pin | 48-Pin
S 1 H k(R 811 [ivA oA
| 4 W
%
STC12C5A60S2 F 51 1y HLIE AL — b
STCI2C5A08PWM |5.5-3.5( 8K | 1280 || 2 |1 | |2| & | 2% 36/40/44 |45 | % | % | PDIP40 | LQFP44| LQFP48
STC12C5A08AD 5.5-3.5] 8K | 1280 | H | 2 1{B&|2| & 2 1047 | 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 | H | 2 1| EH|2] A 2 36/40/44 |45 | | 5 | PDIP40 |LQFP44| LQFP48
STC12C5A16AD 5.5-3.5| 16K | 1280 | H | 2 1{B|2| A 21% 1047 | 36/40/44 |45 |43 | 45 | PDIP40 | LQFP44 | LQFP48
STC12C5A16S2 5535 16K [ 1280 || 2 (2| &2 & 2% 1047 | 36/40/44 |4 |45 | & | PDIP40 | LQFP44 | LQFP48
STC12C5A20PWM |5.5-3.5| 20K | 1280 | H | 2 1{B&|2 A 2 36/40/44 |45 | 45| 47 | PDIP40 | LQFP44 | LQFP48
STC12C5A20AD 5.5-3.5[ 20K | 1280 | f5 | 2 1|EH|2] A 28% 1047 | 36/40/44 |45 |4 | 45 | PDIP40 | LQFP44 | LQFP48
STC12C5A20S2 5535|20K [ 1280 || 2 |2|HE 2] A 2 11047 | 36/40/44 |4 |4 | & | PDIP40 [ LQFP44 | LQFP48
STCI12C5A32PWM |5.5-3.5] 32K | 1280 | &H | 2 1|EH|2] A 2% 36/40/44 |45 |4 | 45 | PDIP40 | LQFP44 | LQFP48
STC12C5A32AD 5.5-3.50 32K | 1280 || 2 1A |2 & 2% 1047 | 36/40/44 |4 |4 | & | PDIP40 [ LQFP44 | LQFP48
STC12C5A32S2 5535|32K 1280 || 2 |2|E |2 A 21% | 1047 | 36/40/44 |45 |43 | 45 | PDIP40 | LQFP44 | LQFP48
STCI2C5A40PWM |5.5-3.5[ 40K | 1280 || 2 |1 | |2| B | 2% 36/40/44 |45 | % | % | PDIP40 | LQFP44| LQFP48
STC12C5A40AD 5.5-3.5/ 40K | 1280 | H | 2 1{A&|2 & 2% 11047 | 36/40/44 |4 |4 | & | PDIP40 [ LQFP44 | LQFP48
STC12C5A40S2 5.5-3.5| 40K | 1280 | H | 2 2062 A 2i% 1047 | 36/40/44 |45 |43 | 45 | PDIP40 | LQFP44 | LQFP48
STCI12C5A48PWM |5.5-3.5| 48K | 1280 | H | 2 1{&|(2 B 2 36/40/44 |45 | % | 15 | PDIP40 |LQFP44| LQFP48
STC12C5A48AD 5.5-3.5| 48K | 1280 | H | 2 1{B|2| A 2i% 1047 | 36/40/44 |45 |43 | 45 | PDIP40 | LQFP44 | LQFP48
STC12C5A48S2 55350 48K [ 1280 || 2 (2| &2 & 2% 1047 | 36/40/44 |4 |4 | 4 | PDIP40 [ LQFP44 | LQFP48
STCI12C5A52PWM  |5.5-3.5] 52K | 1280 | H | 2 1{B&|2 A 2 36/40/44 |47 |45 | 47 | PDIP40 [LQFP44| LQFP48
STC12C5AS52AD 5.5-3.50 52K | 1280 | A | 2 1|H|2] A 28% 1047 | 36/40/44 |45 |45 | 45 | PDIP40 | LQFP44 | LQFP48
STC12C5A52S2 5535|52K 1280 | BH| 2 |2|E 2] A 2% 1047 | 36/40/44 |4 |4 | & | PDIP40 [ LQFP44 | LQFP48
STC12C5A56PWM  [5.5-3.5| 56K | 1280 || 2 1{B|2 A 2 36/40/44 |45 |47 | 45 | PDIP40 | LQFP44 | LQFP48
STCI12C5A56AD 5.5-3.5) 56K | 1280 || 2 1| G(2] & 2% 1047 | 36/40/44 |4 |4 | & | PDIP40 [ LQFP44 | LQFP48
STC12C5A56S2 5535|56K [ 1280 | H| 2 |2|E |2 A 2i% | 1047 | 36/40/44 |45 |43 | 45 | PDIP40 | LQFP44 | LQFP48
STCI12C5A60PWM |5.5-3.5[ 60K | 1280 || 2 |1 |H|2| B | 2% 36/40/44 |45 | % | %5 | PDIP40 | LQFP44| LQFP48
STC12C5A60AD 5.5-3.5] 60K | 1280 | H | 2 1{H&|2| & 2% 11047 | 36/40/44 |4 |4 | & | PDIP40 [ LQFP44 | LQFP48
STC12C5A60S2 5.5-3.5] 60K | 1280 | H | 2 202 A 20% 1047 | 36/40/44 |45 |4 | 45 | PDIP40 | LQFP44 | LQFP48
STCI2C5A62PWM |5.5-3.5| 62K | 1280 | H | 2 1{H|2 2 36/40/44 |45 | | 15 | PDIP40 |LQFP44| LQFP48
STC12C5A62AD 5.5-3.5] 62K | 1280 | H | 2 1{H|2 21% | 1047 | 36/40/44 |45 |43 | 45 | PDIP40 | LQFP44 | LQFP48
STCI12C5A62S2 5535/ 62K [ 1280 | 5| 2 |2|F |2 2% | 10| 36/40/44 |45 |4 | A | PDIP40 |LQFP44 | LQFP48
P E A T H IR A A HHL: 0513-5501 2928 /2929 / 2966 £ 0513-5501 2969 / 2956 / 2947 13
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il
. U |3z ah
Flash E N %
. . - Al |D PCA Y
. A E Jsram| M PCAN R s o | e |16t [am| o Bl ] s | s | ow
v vy s | T (1o Eﬁﬁ T| % | T|ROM|PWM| 8% sy | 22| JE| 40-Pin | 44-Pin | 48-Pin
L - g % R shi fr | #
" ok ]
&
STCI2LESA60S2 R 51| 1 MLk AL — i
STCI2LESA0SPWM |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

2i% | 104 | 36/40/44
2% | 10£| 36/40/44
2 36/40/44
2% | 104 | 36/40/44
20% | 10| 36/40/44
2 36/40/44
2% 106 | 36/40/44
2% | 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
2 104 | 36/40/44
21% | 10| 36/40/44
2% 36/40/44
2% 1067 | 36/40/44
2% | 104 | 36/40/44
21t 36/40/44
28% | 10| 36/40/44
2 | 104 | 36/40/44
2% 36/40/44
2% | 104 | 36/40/44
2% | 10£| 36/40/44
2 36/40/44
2 104 | 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
STCI12LE5A48PWM (3.6-2.2( 48K [ 1280

STCI12LESA48AD  [3.6-2.2| 48K [ 1280

STCI2LE5A48S2 3.6-2.2] 48K | 1280

STCI12LESAS52PWM (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
STCI12LE5A60S2 3.6-2.2] 60K | 1280
STCI12LE5A62PWM (3.6-2.2| 62K [ 1280

el sl s e s Y el el e e el e 3 el vl s e o sl Bl vy
5

ol el el e el el ol e el ol ol el e el e ol el el (el e el ol Tl ol fe ol s o o

STCI12LE5A62AD  [3.6-2.2| 62K | 1280

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

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

STCI2LE5A62S2 3.6-2.2] 62K | 1280

af

STC12C5A60S2 £ 41| . Wl 44-pinff) 1 3R LQFP444), &4 PLCC44, (H A {E FHPLCC44
HA, @EUUEFHLQFP44 11 24,

14 T 3 [E S T PR A A KMl 0513-5501 2928 /2929 / 2966 fE2: 0513-5501 2969 / 2956 / 2947



STC12C5A60S2 R FIH T HlErT  FiAR LR : www.STCMCU.com IR 07 :13922829991  HFA i : 13922809991

1.5 STC12C5A602 R 5B R H & /NN A RS

] CLKOUTz/ADm vee [40] - — VH(13>£C D Z G YE/5V/3V
[T apcipr P0.0/ADO l l Power On SW1
[ ecvabcari PO.1/AD1 c6 s
& ccro/apcs/pi 3 P0.2/AD2 1047T 10uF
[E]ssicepiiapcarta P0.3/AD3 !
[Emosuapcs/pi.s PO.4/AD4 =
ﬁ [ Jmiso/abcerpis P0.5/ADS
1onF L= | [E]scLk/apcrpy PO.6/AD6
9_|RST/P47 P0.7/AD7
10k [ r1 [o]rxprp3.0 EX_LVD/P4.6/RST2
1 [ rxorat ALE/P4S
) [2]iNtors.2 NA/P4.4
[=iNTip3.3 P2.7/ADIS
[ cLkoutorrors.4 P2.6/AD14
[]cLkoutimiess P2.5/ADI3
[Te]wrerse P2.4/ADI2
C2<47pF [T rores.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 B

AP BPATZR A T 12MHzH, o IS CL, R1FZE1TK HE B E |

A B AT 2 2 T 1 2MHZI, U FH 28 2 A Th R
(STC12C5A60S2 # 41| {/ERST2/EX_LVD/P4.611
STC12C5201AD £ % 7ERST2/EX_LVD/P1.2[1)

KT dh R ALK -

W AN AR AE 33MHZ A LI, 8 B0 AN I IR

WA P EER/CHR % S i b (IR B0 R SVEL A HLA : 11IMHz~ 17MHz, 3V# 5 HLN8MHz~ 12MHz) , XTAL1 1
XTAL2JHF 75 U AN Bl 26 7E27MHZ LA F B, A AR BR AT 20 il A2 B AT R I e, ANZEAF ] =32 B i, &
MBS HAEEA Y, WA TREIRTESESN, ML SEPRAM 2t R B bRARmize i 1/3 7, BRELHEAE AR U a4k, 1 h A
XTAL1I# N, XTAL2 A 25545 .

T [ O T R A A HHL: 0513-5501 2928 /2929 / 2966 £ 0513-5501 2969 / 2956 / 2947 15



STC12C5A6082 £ 51l ¥/ HLFE 75
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Il B 5 AR S 47 2 13922829991

WF R £ 13922809991

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

_/

7805

Lcs
| 470uF

I

[ cLkouT2/ADCOP1O Vee Al
[Z]apcipi P0.0/ADO
[]ecvapcapia P0.1/AD1 6
[ ccroancspis P0.2/AD2 1047
[1ss/cepi/apcap 4 P0.3/AD3
[ Jmosvapcs/pis P0.4/AD4
[ Jmiso/abcerri.e PO.5/ADS
o Escukapcers P0.6/AD6
I—5|rsT/Pa7 P0.7/AD7 20K
" mraorso EX_LVD/P4.6/RST2
[ xprp3.1 ALE/P4.5 r3[ 1o
[2]iNtors.2 NA/P4.4
[=]intipss P2.7/ADIS =
@] cLkoutorrops.4 P2.6/AD14
5] cLxouti/Tips.s P2.5/ADI3
[elwrrps.e P2.4/AD12
C2<4TpF | A = P2.3/AD11
l_I_\—E XTAL2 P2.2/AD10
X;j—,_E XTALI P2.1/AD9
—{20]Gnd P2.0/AD8
C3<47pF
>

Vin 9V - 12V

Power On SW1

16

T I L R T A PR ]
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1.6 STC12C5A6082 R 5 1E R % Al 4w FE(ISP) EL BY 7 FH 2 IR (5]

STC ¥ HIAE LT Li ik, STC RS-232 3%

Vee

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

» . 2. ply
2 Rk .
T1C1+ Vee [ >Vee 1o STC_ISPﬁ/ﬁ:%%U %—EEE(E':/USB +5V
0.IuF 51y 6nd [T5}—TL—]11Gnd © T F‘ = }—'?— ”
- PC_RxD(COM Pin2) +
3]c1- T10UT o FISTCEL - HL -
e au1y 1 BE TxDICOM Pind) 1 =
5 2
T 5]ce+ R10UT [TZ] swi
I v T1IN
[ r2our T2IN Power On O
T r2IN R20UT [T - - YR T
= s 515t [imscfn Sk S1C TP
TREEEX | | pfR FRT R, AR50
A FE Pt gy L o g
ST Ve l (P UK TR R 3 DL v
O+U1-PL 1
O-icu-vee N
oui-rs.o P1.0/ADCO/CLKOUT2 Vee [
O+-U1-P3.1 P1.1/ADCI ADO/P0.0 | :
O1-6nd
P1.2/ADC2/ECI/RXD2 ADI/PO0.1 I
P1.3/ADC3/CCPO/TXD2  AD2/P0.2 [ 1| 10uF
P1.4/ADCA4/CCP1/SS AD3/P0.3 |
P1.5/ADCS/MOSI AD4/P0.4 | : =
ﬁ P1.6/ADC6/MISO ADS5/P0.5
10upT01 P1.7/ADC7/SCLK AD6/P0.6 [
RST/P4.7 AD7/P0.7 |
k[ r MU RDP3 O 75 p3.0/RxD/ANT RST2/LVD/P4.6
L | YU D Fesamo ALE/P4.5
ST HL [z]p3.2/NTO NA/P44 [
IR A T L2MH2 I, W DA FHCL, R1F% 1K H P S 3] p3.3/NTI ADI5/P2.7
A R e T 1 2MHz B, A 38 — S AL T e [C]P3.4/To/INT/CLKOUTO ~ AD14/P2.6 [
(STC12C5A60S2 R 5 fERST2/EX_LVD/P4. 611 [ p3.smiNTCLKOUTI  ADI3/P2.5
STC12C5201AD & HI7ERST2/EX_LVD/P1. 211) [ AD12p24 [
C2<ATpl []p3.7®D ADI1/P2.3
USB+5V T10UT R1IN GND 18 | XTAL2 ADI0/P2.2
—t—— L e 19 | XTALL ADY/P2.1
O O OO ’
20 | Gnd AD8/P2.0 [ 2
USBL CI<4TpF
" =] =] N ? >z
UL, MRS FH R gm A ds R ee,  J7 8 A =
e ol = A .
KT B R HL K >

DA PR AT ERTE33MHZ L LI, LSO B FH A T R

L SAE P PR/ CHR % 2 6 Bk (IR 00 T OVEL A L LIMHz~ L 7MH z, 3V F HL8MH 2z~ 12MHz) , XTALIAIXTAL2BIF
2 RSB B SR AE2TME 2 LA BB, A F AR PRSI g e SE AR I S, AN B 2 AR, S NS H0E
FEANY, WAT AT REIRAEFEA, U SEBRAi at AT AR RS 1/3 1, BRCELH AL T A0 Y I B AX T AL 1R
N, XTAL2JHIA 5075 %5

T [ O T A R A A HHL: 0513-5501 2928 /2929 / 2966 £ 0513-5501 2969 / 2956 / 2947 17
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FAPEEHCKER RS F, WrEP3.0/P3. 1401 RS-232 - 15 H 3% 5 i Ji 32 422 34 F i 71 3
JERS-2328 [, ] UATE RGeafe/THFH Pkt s S P AR B JERS-232 1 4 s,
REG)H— AN RE, £ Gnd/P3.1/P3.0/VeclUME 5Lk, XFEHATUER KRG FEERET . 4
SRUNRE 5] tH Gnd/P3.1/P3.0/Vee/P1.1/P1.075 MG S 2 4T, R LLEIEPL. 0/P1. 1251 TSP R %K
R . R A8 Gnd/P3.1/P3.0/Vee/P1.1/P1.0/Reset-b/ME S22 5 A i 1, X kLA AR J7 {8
A “BPLFEAR C ERFEEmM 7 .

FT ISP G i) R 38 K B FHAE B VE W, “STC12C5A60S2 251 B LT &/ 9w T E i B 7
e FAMRATEAREAN gL T8 TR, P LmgwfE s e His /e b, tnrbl
BT L ARS-232H P A BB N, DM Egfi . gfd — NS REF IR
Bh, TR EL I E B R AR MR 2, MOEAUE S = K AR gs

FEL IR 975 STC-ISP# A M 5 www.STCMCU.com K #%

18 T 3 [E S T A PR A A KMl 0513-5501 2928 /2929 / 2966 FEH: 0513-5501 2969 / 2956 / 2947
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1.7 STC12C5A60S2 2% E it BH

RS

kel i B
LQFP44 |LQFP48|PDIP40 | PLCC44|QFN40
PO : POMTBER/E AN /S O, Al {E i
hb/H 2R B . 24 PO LR s N/
CI, POJE—ANSOIuEXLA 1, HNEAH 59 Fhir
P0.0 ~ P0.7 37-30 | 40 ~33 | 39-32 | 43~36 |34~27 WL, A R POYE b bl KR
R AT B, SRRSO hEZR [AO~AT], Hidinzk
f[D0~D7].
P1.0 FRIEI/OFT PORTI1[0]
ADCO ADC Hi \JEiE-0
P1.0/ADC0/CLKOUT2 40 43 1 2 36 ST IR R A B I A L
CLKOUT2|n[ i@t 15 & WAKE_CLKO[2]f7/BRT-
CLKO¥ 1% A & yCLKOUT2
L UADC al “ 5 3 3 Pl.1 FRUE/OII PORTI[1]
' ADC1 ADC fii NJBIE-1
P1.2 FREE/OE PORTI([2]
P1.2/ADC2/ECI/RxD2 42 45 3 4 38 ADC ADC Hi MBI 2
: * ECI PCATH 528 ) 413 ik ey A\ J
RxD2 B DR o
P1.3 FREI/OET 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
* CCPO  |HFRFi) . sk ke th ok 5 0
i
TxD2 B HR VB R0k i
Pl.4 FRH#EI/OIT PORT1[4]
ADC4 ADC i NiBiE-4
=< ANEAS SR R T A
. 4 47 5 6 40 ) N o
PLYADCACCRSS | 4 CCP1 WMD) « okttt 2 B e VA
it
SS SPI[AIE HR AT 3 T I AP 315 5
P15 FRUEI/OT PORTI[5]
P1.5/ADC5/MOSI 1 2 6 7 | ADES  |ADC iﬁ]\jiéi‘a%
MOSI SPIJFIL HR AT 2 1 35 MO (T 24
B HH R A OB L)
P16 FREI/OET PORTI[6]
P1.6/ADC6/MISO 2 3 7 8 ) ADGS ADC ﬁ]\jiéi,ﬁ%
MISO SPI[AIE HR AT HE T N M H (24
R NG I Y R )
P1.7 FREI/OFT PORTI[7]
P1.7/ADC7/SCLK 3 4 8 9 3 |ADC7 ADC HiNiEiE-7
SCLK SPIJFI D B AT 4 1 B IS 55

P L T PR A ]
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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 siPH, R/ AN /4
E, BT A s A kit S 2k (A8 ~ ALS) .
26-28 P2 LR g N/ I, P2 — NS XL ]
M.
P3.0 FRUE/OII 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 3k i
_ P32 FRUE/OIT PORT3[2]
P3.2/INTO 8 9 12 14 A — - -
INTO AR AET0, T B R I B H ST R
_ P3.3 FREI/OE PORT3([3]
P3.3/INT1 9 10 13 15 8§ = — - - —
INT1 AMERHRITL, T BRI B B R
P3.4 FRUE/OT PORT3[4]
TO TE I B/ E B 0 A a N
P3.4/TOANT/CLKOUTO| 10 1 14 16 9 |INT JEI 8507 BT BT
SE N 28 /1 HE B8 O F I iy
CLKOUTO| Al i % B WAKE_CLKO[0]f2
/TOCLKO¥Z & i B JyCLKOUTO
P3.5 FRUE/OT PORT3[5]
Tl TE I3/ E R LI AR SN
P3.5/TI/INT/CLKOUT1| 11 12 15 17 10 |INT A 85 1T B o
SE I A% /T E A LI e
CLKOUTI1 | AT i@t 13 B WAKE CLKO[ 1]z
/T1CLKO¥Z 4 I B CLKOUT1
_ P3.6 FRUE/OT PORT3[6]
P3.6/WR 12 13 16 18 N — — —
WR AN HE A o 5 ik
_ P3.7 FREI/OFT PORT3([7]
P3.7/RD 13 14 17 19 12 = — -
RD AN EE A7 i 2 S i
_ P4.0 FRUE/OII PORT4[0]
P4.0/SS 17 18 23 — — - ———
SS SPI[FEI L #4735 11 () ML B 15 5
P4.1 FRUE/OIT PORTA4[1]
P4.1/ECI/MOSI 28 31 34 ECT PCATH BRI K 4 A
MOSI SPI[FIZE HR AT HE I 32 MO (24
B % AT A B RSN
P4.2 FREI/OF PORT4[2]
CCPO HNEAS 5 3 R OB 1 12 A v
P4.2/CCPO/MISO 39 42 1 R v Fk e ik s 1R i e
MISO SPIfEI A HR AT 3 I (R A M (T2 2
BRI A N R A R B )

20 T I L R T A PR ]
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S

RH LQFP44 | LQFP48|PDIP40 | PLCC44|QFN40 ke
P4.3 FREI/OET PORT4[3]
HMERAE SR OB B B s
P4.3/CCP1/SCLK 6 7 12 CCPI1 WA ) e f i %k 5 1 ol
it
SCLK SPIJFEI HR AT HE IS 55
P4.4/NA 26 29 29 32 24 |}RMEOE PORT4[4]
P4.5 FRUE/OT PORTA4[5]
P4.5/ALE 27 30 30 33 25 NS L T
P4.6 FRHEI/OI PORTA4([6]
P4.6/EX_LVD/RST2 29 32 31 35 26 |EX_LVD | AMAC AT W7/ LU o
RST2 H AR
P4 7/RST . s 0 0 . P4.7 ﬁ'{’%EI/OIII PORTA4([7]
RST AL
P5.0 24 FRUEI/OT PORTS[0]
Ps5.1 25 FRAE/OTT PORTS[1]
P5.2 48 FRAEI/OI1 PORTS[2]
P5.3 1 FFAEI/OD PORTS5[3]
P SRS el LB SR TSR B4 N, HE AN AR 1
XTAL1 15 16 19 21 14 | =5 Bl AN BRI, s
A7 R A 5 1 N i o
S Rn g A
M5 — . M E I IRRE el B T i
XTAL2 S I I T, ST ITAL AR W7
vce 38 41 40 44 35 | IR
Gnd 16 17 20 22 15 R, fd

P 0 L T R A ]
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1.8 STC12C5A6082 &% 8 /£ R~TE

LQFP-44 3 R~ &

LQFP-44 OUTLINE PACKAGE

VARIATIONS (ALL DIMENSIONS SHOWN IN MM

I‘ D (12mm) o
| o D1 (10mm) _
- 44 34 "
QAnannnnnn 5
7 N [ 4
=0 ="
—1
—
—
—
— =
—
—
—
1 J:lzs
\ / v
| Y
121 |1 b 22
e
0.80mm
<<

g vV

SYMBOLS| MIN. | NOM | MAX.
A g R 1.60
Al 0.05 - 0.15
A2 135 1.40 1.45
cl 0.09 - 0.16
D 12.00
DI 10.00
E 12.00
El 10.00
e 0.80

;ﬁzzz) 0.25 0.30 0.35
L 0.45 0.60 0.75
Ll 1.00REF
0° 0° 3.5° 7°

————
[ Tooin]

%]
o]

o
GATE PLANE _»4_ —_

SEATING PLANE T
90

-
>

L1

A

»
>

22 T I L R T A PR ]

ML 0513-5501 2928 /2929 / 2966

[
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LQFP-48 H}3 R~ &

LQFP-48 OUTLINE PACKAGE

<« D Omm) > SYMBOL | MIN | NOM | MAX
P DI (7mm) | A - - 1.60
B 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
- 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

T [ O T R A A FHL: 0513-5501 2928 /2929 / 2966 fEE: 0513-5501 2969 / 2956 / 2947 23
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PDIP-40 &% R ~f &
PDIP-40 OUTLINE PACKAGE

‘ D (2060mil) o B
40 21 _
i W F 4
A
D O O = .
A vy
?UUUUUUUUUUUUUUUUUU% v
O
/ H \ H (\IA A
HaE < < SEATING
Rl r_ \ / PLANE

v
: I
<
lbl
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
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PLCC-44 13 R~}
PLCC-44 OUTLINE PACKAGE

|‘ He A
E
< > —p A2 N
17 7
OOOO0O00OOnnrT yy
A | © “_
18 [16 T ¢ +
O u| :
g i * ﬁT
O u| <
E le al 2 _____i_g
O u| T
O u|
O u| [=]
O ]
28 40 y o e AW
OO0 y
29 39 A
L <
[==]
I \ A
A @
(53
< Ge %R_@E
I >
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|e|2[@=|o]- |- ||z |z|>
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QFN-40 25 K~} K]

QFN-40 OUTLINE PACKAGE

TOP VIEW BOTTOM VIEW
P 5.10+0.05 o
< 4.80+0.05 > P 3.40 -
_ 4.50 - N {2-40typ
| I_III_I | I I I | f
/Y . '
— . 3 UUUOUUUOD

: ! r ' \ 3

i | | -

] | | (-
gle . | | -
[ I N - Bl gL
=l | < ] (e S
| <

i ! Lo e | S

] ' I a < (e

i | L e x) &1

"#4 [ [ | i
¥ 1 /, (+
anaTsTaTaaTatalaTalBZ I
#1 _’I 0.20 | '>| ——
g 121
04/& < >
%,
3L 5.10£0.05 o
| [ qp-
I | e 4.80+0.05 » |
v Lo A
53]
a4
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1.9 STC12C5A60S2 &%) 8 F #.4p 2 )

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

| B %

140, 44, 48

R,
i1 PDIP, LQFP, PLCC
TAER B
I: TMk%, -40°C ~85°C
C: kg, 0°C ~70°C

ARSI
35 ARSI A #|35MHz

H2FHE . FHE_E O, HA/DEEH, FPWM, N FEEPROM
HADFHRE - OE T H 1, A/DEHE, HPW, A N HBEEPROM
HPWMFF:: T8 — 8 1, TEA/DEEH, FHPWM, A N #FEEPROM

FEFP AR,

08/E8KFHT,  164E16KF17, 204£20K 515,
32/E32KFN, 40/Z40K T, 48/L48K T,
S2E52KFHT, 60/Z60K TN, 62/L62K T,

RAMZ 1280775

TAE S
C : 55V~33V
LE: 2.2V~3.6V

STC IT 8051, [FIFERI TAESIRES, & L8051 1118~121%

T [ O T R A A FHL: 0513-5501 2928 /2929 / 2966 fEE: 0513-5501 2969 / 2956 / 2947 27
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1.10 ENEENEBEESLKE—EBNESRE (IDS)

STCHH —RSTC12C5A60S2 R F & — AN HLH | i) #f B A A Bk — & ik 5 15 (ID
), AP UAER AP BRI A RAM B U FIH - F7TH ES274N 80 KB R IREU 3
HLEIME— B E 515 (D), MOV @Ri” #8584 REEEL. 4 S 7 75 2 F A Bk — 1D 5 3k
TR ECrsEne, &P RPN 2 Mo A 85 A W 8 S PP E Lk
Bk, REAREINERE, BiibfEsEESRET, St AR — D5 f

//BENFBID S HICHE & %518 FF

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

/% ——— STCI2C5201AD A5 ML, FAFSLBLE & LN 2T */
/% ——  Mobile: 13922805190 */
/* ——  Fax: 0755-82905966 */
/% ——  Tel: 0755-82948409 */
/% ——  Web: www.STCMCU.com */
/% ——  KERFEFAESTC-ISP Ver 3.0A.PCBI F#4nfe T B Elitadd ——————— */

[ == WUREAERE T E RN Y, R EM A T STCRIRBL AT - */
[ === WUREAECE G| AR Y, A SCRE R ENE M 1 STCHI BB KRR 7 — */
#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;

28 I ENA T AR AR MHL: 0513-5501 2928 /2929 / 2966 B2 0513-5501 2969 / 2956 / 2947
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serial_port_initial();

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

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

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

void send UART (unsigned char 1)
{

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

/18 IR

ISR I —HE RS B HUT UG T AR
I RE AR R B R HLER 1IR3 A
I RE AR R B R HLER 1IR3 A

//0101,0000 847 ] 4B HEAR, oA HAR IR
//0011,0001 % B THiR %81 K9807 [ 20 5 3 11 H e
/VEE N 251 H Bh E AR

/T E I 43 1
/ISR ER AR I
/T

M1 H e
/7 % H A 52 S i SR AR 5

VR RIS R
I RIS SR I R A
IV I

T [ O T R A A FHL: 0513-5501 2928 /2929 / 2966 fEE: 0513-5501 2969 / 2956 / 2947 29
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if(k==Self Define ISP_Download Command) =R A
{
delay(); IIFER 1RD k2898 1
delay(); IIAER) 1RD s 2898 1
soft_reset to ISP_Monitor(); IR E AL BN RGEISP 4% X
¥
send UART(k);
¥
else
{
TI = 0;
}

void soft reset to ISP Monitor(void)

{
IAP_ CONTR = 0x60; //0110,0000 G A7 F| R GISP 7 X
¥
void delay(void)
{
unsigned intj = 0;
unsigned int g = 0;
for(j=0:j<5:j++)
{
for(g=0;2<60000;g++)
{
_nop_();
_nop_();
_nop_();
_nop_();
_nop_();
¥
¥
¥
void display MCU_Start Led(void)
{
unsigned chari=0;
for(i=0;i<3;i++)
{
MCU Start Led = 0; ITRSEMCU 6 TAEFE 7R )T
delay();
MCU Start Led = 1; I RMCUTF 4R TAERR 7R AT
delay();
MCU Start Led = 0; ITRSEMCU 6 TAEFE /R )T
¥
¥
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1.11 ZAff & %8051 2 F#LiZ EE|STC12C5A60S2 R 51 8

STC12C5A60S2 51 B Fr WL SE INF 280/ 52 B 281 544 458051 52 &3, LHEME, TR
TR B I A B 12 FTH B0, T B O B e R A8 LI, LA i 28/ 88 O SE & A .

WY LA R R AR, A T AR SE8052/ B IN 282, e F T2 AR, i ST
W R A B R R R AR

FEG8051 11158 4 AT HEE £ THIRE, BRATE 4 R246%, BIBHTE LRI, KM LE
B S EDRE ) ZE B PR P T B R

HEFEEERY .
ALE:

1£418051 % HLEIALERHIST RS f kAT 60 4, 7T Xt AMRALET 4, STC12C5Axx RFIA
Sob i HH B G0 AR G R B ALE RIS 4 HE B4, 33 R B STC12C5Axx 2R 31 1) BT Ym FE B 80 4
L IS 4 A st (CLKOUTO/CLKOUT1/CLKOUT2) BRXTAL2BI EE — > 200 Rk 4R Fi BE o} 47y L B4

1418051 F i HLI B AR B iy, ALERRI 2 —ANTHUIE, FrPASTC89 R 51 5 /AL in T AUXR
FRRIhAE 2 A7 0%, Ho B1t0/ALEOFFAE fo F28 IEALEXT R i &/ i . TSTC12C5Axx &%)
R HLEL R 2R IR ALEHIGT R SRR it AT6 0 8% H, MRERIETIE. OG8RI F RGN T
i B BT T R AR,

STC89 &R | (FAUXRZF 4725 :

Mnemonic| Add Name 716115 |4(3]|2 1 0 Reset value
AUXR 8EH | Auxiliary Register0 | - | - - - | - | - | EXTRAM | ALEOFF | xxxx,xx00

ALEOFF 0: ALEJAIXY 5 GEi B3t AT 670 My
1o ALERIAE X A1 BB 6 AK AL ok 2k EATMOVXEE 2 I 4 bk B3 45 5 it

STC12C5A60S2 £ %1 JAUXR &7 A7 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, &4, S HIRRFR A A IEFER 851, SIBRSHE 5 1 LA A AR SR #6407
L, BSLPER RSN D TR BAr R RS, IR E R 83 15 85 FER

T [ O T R A A FHL: 0513-5501 2928 /2929 / 2966 fEE: 0513-5501 2969 / 2956 / 2947 31
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PSEN:

{:45:8031 /8032 PSEN{E 5T LBIAN AR, T BASN 41 AR A7 R 88, BULEESTCI2 B Fr
HL T R s, PR K RARFE AR 38, T RSN SNV 2 58, 7 WA L B PSEN
& K, AT LA EBIO A,

LI T/0 0 BEAE A% AN XAE A

fE458051 L HLIAT I/0 D48 AE, AR KR =, AR RSN ERRAS AT 2 124 B, T B
FESTC12 2 51 B By HLAAAT HE L IR R 4N I . AR 488051 B4 B WL AN SR X A1t MK, BB R4 R
AR AR AXT (1. AR /00 B = A Reg 5L xT, MifE 418051 8 fy AL KR mi i HE 4 =2 124 B
Bl Z IR A PATSERG, Z /0O WS B S, ] LR IRE HIR R m 4, EEPITIE
Z1/0MRAS T 4. MSTC12 R 51 B A AL THAT IR B T8 & B4/, KR T, AR K4
PATEUUG, /0O IEEA A m, BT — 42 5, % 1/00 7 7] PLAR & SR SRR T 35
2N AR LR i A PR RSN O HIRES.
P41

BOHTSTC12 R By HLP4 D HhEFECOH, A 5E#E P4 (P4.0-P4.7) , RY EAHMIBINT2/INT3
Hh B

14 STCR9 R 51 B4 Fy ALK P4 L ik ZEE8H, P4 1 A —2£(P4.0-P4.3), PAH I B AP EBINT2/
INT3 1.

1/010 35 A

BHSTC12 251 8 A WL /0 B FEL IR A2 20mA, BRBH A8 7780, IR K R, AN SRR,

L 4STC8ICxx Z W1 B Fr HLT /O L1 [ HE Ha i /2 6mA, BRBENRE I AN 88, A REIKEh A B, i fd
HSTC12 %71,

1M
BCHSTC12 R 5B Fr ML T A 2 A 2% WDT CONTRIK M HEAECTH, #8017 & 110 = A b & 47
Mnemonic [Add Name 7 6 5 4 3 2 | 1| 0 |Reset value

Watch-Dog-Timer
Control register

WDT _CONTR|Clh WDT FLAG| - |EN_WDT|CLR WDT|IDLE WDT|PS2|PS1|PS0|xx00,0000

fE4ESTC89 R B F AL B WL | 1A 25 A A8 WDT_CONTRIFHLIEAER IH, 3543 & | 14 & A br G AL
Mnemonic | Add Name 716 5 4 3 211 0 |Reset value
Watch-Dog-Timer
Control register | ~

BHTSTC12C5A60S2 R A B F HLIIE 11 AEISPRe st R vl e & _E r A 5 BB R sh & T 1, %
ZESTC89 £ A B Fr LI L I RE. iR B STC12C5A60S2 £ 41 B4 Fr WA | 14 58 m] 4.

WDT _CONTR| Elh - |EN_WDT|CLR_WDT|IDLE_WDT|PS2|PS1| PS0 | xx00,0000
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EEPROM
STC12C5AxxH B HLISP/ TAPHE i) 23 47 Stk FISTC89x x F 41| 51 B WLISP/ TAPH 1) 25 A7 2 Hu - AN [E] n
. Reset
Mnemonic Add |[Name 7 6 5 4 312 1 0
Value
STC12C5Axx %51 1AP DATA |C2h |ISP/IAP Flash 1L
STC89xx %41 ISP _DATA |po}, |Data Register >
STC12C5Axx %41 TAP_ADDRH|C3h [ISP/IAP Flash 0000,0000
STC89xx  #41 ISP_ADDRH|[3}, |Address High
STC12C5Axx %41 TAP_ADDRL|C4h [ISP/IAP Flash 0000,0000
STC89xx %41 ISP_ADDRL |4}, |Address Low
STC12C5Axx 251 TAP CMp  |C5h Icsfrgrﬁ:n?%h ] ) ) ) | [Ms1MS0 oo
STC89xx A ISP_CMD  |g5h Register
STC12C5Axx %% TAP TRIG |C6h ICSP/IAP glaSh
STC89xx  Z4 TSP TRIG |Rgp |momnan HHHRX
Trigger
. o|C7h [1SPIAP
STC12C5Axx 25U 1AP_CONTR Control IAPEN|SWBS [SWRST|CMD FAIL|- [wT2[wT1 [WT0 [0000,x000
STC89xx  #&H ISP_CONTR|E7h Register

ISP/TAP_TRIGH A7 2% %05 s IAPHEAE, T3 WUFIE N IR A —FF
STC12C5Axx R F A HLAI TSP/ TAP T & B A 24, BN TAP TRIGZF A7 25 F4 U 4515 5Ah, F%6ASh 5 A]
STC89xx A EL WA ISP/ TAP 2 ARG, X IAP. TRIGRFAF 242 > S5 1% 46h, Fi%BohJ5 af

EEPROMAZ 4R M bk AN — 4 -

STC12C5Axx & 4128 A HL I EEPROMAR 4f b hik 4= 345 MLOOOOh T4, 455/ Fi [X 51275

STC89xx & A1 B Fr ML AIEEPROMAL 4 Hi d1k 437315 M. 1000h/2000h/4000h/8000hH 455 4, F& 7 4 75 14
AL

AR HF e A60 PA FS  ef

BOBTSTC12C5Axx B HL 7 WA A HBR/CHIR3G a1 8 AR GEI B, — MBS OL T, 44/40 ARS8 B B L U
J I B AR A P A B B, 20/ 18/ 16 IS 258 B R ALt g 10 8 L A 1 P P SR/ CHIR ¥ A 9 A%
GRS B, FH P AT AE TSPpe 3 F P R e A Rl 36 A58 FHY 1A AR/ CI o B A/ 0 i A /

TR GESTC8I Z 51| Hf P WL RE A FHY S04 itV SIS B 41 SR I
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UIFE:

IHFE EH 23050 LR, A AR 15 88 TR FEL B () THARE AN 5 1 ML 250 FL S THFE L R,
PR B IR I THEE . BBTSTC12C5Axx 2 41 B ML ELSTC89xx R B

B ML B0 LS TS « I BT sy, THAERROK, 0TS T C12C5A x x R A1 B i HILEEAH [F] TAE A%
T, F8 A PATH E HAESES T C89 R 1| B WLAR 324 4%, AT FH MR /O e A 3 % A, IXFEDh#EE
K. VUK IIFE R T R G IMEA-6MH 2 1) S A sl FH 9 38R/ CHR ¥ 88 16 N R Ge i, IR0 F P 38 () et
B 3 ARSI AT 28, DA AR AR, iXRE 5 HLI D FE TR AR

Je FEL AL U -

B HTSTC12C5Axx FR A B LSRR AR RS 22 T BRI At T B W, 2 M1 P Pl 1 PRSP M il
FEGES T C89 R A 7 HLAZ AT T 11 R LR AR M P e i, 573 BB S TCLIx x RANIEH WL
H P AL S P 2% P RGP, 53 Ak, STC12C5AXx 58 471 45 Fi P 82 S0E Fof Ff ] M 3% - 32768/16384/8192/40961
B0, STC89 2 41 [ 7€ /& 10244
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F2E I, EREREANEN
2.1 STC12C5A60S2 2% & B H AV AT 5

2.1.1 STC12C5A60S2E 51 B #AER/IMER TAERT$h T 1%
STCI12C5A60S2 R FI R 1THIS051 L HHl, REAT 8 Ik BAES:8051,
STC12C5A60S2 R A 5 LA P AN BP0 . PN SEER/CHR 3 B 4 R0 7058 df AR it . BH )

T v T L 5 ) D0 S PR Bl o 58S i IR I R/CHR % A A5V L IR R AR 2 1 IMHz -

17MHz, 7E3VE T HLH IR T % R8MHz - 12MHz, K ABEE IR 1284k, I EBR/CIR Y %8 4%

S SRR, N EHIEIRZE, WA EER/CHR Y % O T e AR ER AU 5 A
TEXFSTC12C5A60S2 R 41 5y ALt AT ISP 8 P A2 P, v DAAEE I i £
R A BN S IR A R A E A

XFEFESER PTG, 58, BB G R RAHL TAER B E RS & AR/ CHR 7 8%

T A2 A0 e AR 7 J 7 A kS FE I T (R fEXTAL I/XTALE i 1), AT PLE $: MXTAL1

[l N AR 4, XTAL2JVF2S . F P DUS A0 200 A sl b B B4 Rl DA TA
L 5 A B R A/ e R BT B A TR B AL, IR L U [ P R/ CHR % 4R A

D) 5 4 B WL AN A N e, FEXFSTC12C5A6082 £ 51 B Fi ML AT ISP T 0 1% e N 76 32k

T i % -

i STC-ISP.exe EMREHRESPIEE: www.STCMCU.com Bifsris139.

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 |

Step3fE WS Select COM Fort, Max Baud/J&iEERT

O B e ot i 5 I B

com: [comr | BEREE: (115200 - L PRl e
EEtEeR ARl RS e - REEEE: |20 - 2. AN AR Bl

Stepd/ R WRAEEET A AN RENET |
Tad Beh ERt R " MEECESSE & SEPSRIEEEETE
EESET pin ¢ FA{EF4. 7, 0 M ESPRCHREH{T AEESETR] &+ {34 RESET

B M AR - @ YE2 (" HO - X )

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

StepS/EWS: Download/ T S TEiREAENCU LB B4 Bah
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2.1.2 B3R DS 1785

R A ISR GG, IR Bl AT 204 ) I b 43 A4S ) 2 A7 4R CLK_ DIV A] HEAT I
BRI, WA B HLEE B AR R 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 | cLkS1 | cLkSo
CLKS2|CLKS1 | CLKSO |43#¥i )5 CPUI) SE by L AE I B
0 0 0 A e AN B B PN SR/ C AR 3 ) B
0 0 1 (IS SR AR B B P FER/CHR 3% I 8) /2
0 1 0 (AR S A B Bl P SR/ CHiR S I 8h) /4
0 1 1 (IS AR B B N FER/CHR 3% I 2H) /8
1 0 0 (HINER AR B B B P S R/CHiR 37 B 8) /16
1 0 1 (AN AR B B P9 S R/CHR 3% I ) /32
1 1 0 (HINER AR B B B P S R/CHiR 37 B8 ) /64
1 1 1 (B b AR B BN S R/CHR I B /128
' Nl 000
| |
| N |
| |
011 ;
PHIRICHR S5 : ATIHSYSclk
R AR BRI B T e 100 (PRI B )
| |
| |
| |
____/___I
CLKSZ,CiKSl,CLKSO
B ghaE 44

STC12C5A60S2 & 41 Fy HL AT UATE 25 AR 2 20 40 LA, ta] LTE IE % LAER 4040
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2.1.3 AT EE B R AEER/CHRSH N (R BRET$h35E)

STCHE T —4RSTC12C5A60S2 Z 71 . Fr HLBR 1 AT LS A& Ge ity s S ss g ok, 3k ] LR Y
FER/CHIR 75 2 I Yt (PN B ) . R e 38 1 3 L AR AE N FER/CHiR ¥ 280038 (PN BT B2 )
] P $ AR iR o X XTAL1/XTAL2YF 25 . H i T4 P4 3 i b 3 22 5K, BT DAAE S Af
7RI R B A AT IS S L A UUEH WER/CER R . 75 IR P I, 34T
AT DL I 2N SFRAM B9t (FCH, FDH, FEH, FFHIEZEPUAN B 50) R SR SR BB ALk ) i
I P FR/CHR 3 2 A% (P e ) o ] DLd I 132 N B RAMER G (F8H,F9H,FAH, FBH %
SEPUAS B IT) BIE SR FREUH F 85— YA P BB R/CHR 3% B i Bk R R P e AR AT (PN 0 B b 47

), fHH “MOV - @Ri” 154 KizHL.

//BENTIR/CH B SR FICIE S S H T

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

/% —— STCI2C5201AD A ML, BAESZILE E XN R T */
/% ———  Mobile: 13922805190 */
/% ———  Fax: 0755-82905966 */
/% ——  Tel: 0755-82948409 */
/% ——  Web: www.STCMCU.com */
/% ——  RiE/RNFEFFIESTC-ISP Ver 3.0A.PCBHY N #kgnfe T H Eilidid ——————— */
[ = WIRELERE A AR, SRR R T STC R R — */

[ === WUREAE SR G RN, T SCE R EMAEH T STCRIBORE AP — */
#include<reg51.h>
#include<intrins.h>

sfr IAP_CONTR = 0xC7;

sbit MCU Start Led = P1"7;

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

#define Self Define ISP Download Command 0x22

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

void serial port_initial();

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

void display MCU_Start Led(void);

void main(void)

{

unsigned chari=0;
unsigned char j = 0;

unsigned char idata *idata point;

T [ O T R A A FHL: 0513-5501 2928 /2929 / 2966 fEE: 0513-5501 2969 / 2956 / 2947
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serial_port_initial();

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

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

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

void send UART (unsigned char 1)
{

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

/1 D YIIEAL

I RS RE ZARE FoR B ML AR TAE
1R TR IE B R B AL IR T
1R TR IE B R B AL IR T

//0101,0000 867 AT AFHKFR , ToAH AL IR AL
//0011,0001 4 & TR 251 4847 [ 5 8 3 - H 2%
/1 E R AR 1 E B AR

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

115 Ef I H I
I R R SE R T SR AR

UE SRy 85790
A% R LUROE 58 R AP T SR AR
/1S E I i
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if(k==Self Define ISP_Download Command) /R HE T4
{
delay(); IBER RS |
delay(); IBERS RS T
soft_reset_to ISP_Monitor(); IR B RBUISP i # [X
H
send UART(k);
H
else
{
TI = 0;
H
H
void soft reset to ISP_Monitor(void)
{
IAP_CONTR = 0x60; //0110,0000 #3527 5] RATSP Y 1X
H
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
H
void display MCU_Start Led(void)
{
unsigned chari=0;
for(i=0;i<3;i++)
{
MCU_Start Led = 0; ITRZEMCUTF 46 TAEFR /R AT
delay();
MCU_Start Led = 1; /I RMCUIF 4R TAERR 7R T
delay();
MCU_Start Led = 0; NTREEMCUF 48 TAEFRRAT
H
H
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2.1.4 AZmizRTEhia

STC12C5A60S2 241 5 j HLA — % vl 4w A2 B H : CLKOUTO/T0/P3.4, CLKOUT1/T1/P3.5,
CLKOUT2/P1.0
55T YRR A B A H A O R IR ) B 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 BS 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 P17 #s AUXR/WAKE_CLKO/BRTJCE = 7 Bl :

sfr AUXR = 0x8E; / /R Th e B A7 2 AUXR [ Hh bk 75 0
sfr WAKE CLKO = 0x8F; / /H IR RR Th e 25 77 28 WAKE  CLKO)3th ik 75 1
sfr BRT = 0x9C; / /TG IR R T BE FF 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 S EFIR Th RE 27 A7 28 AUXR [t ik 75 B
WAKE CLKO EQU  8FH BT IR R Th e 2 A7 WAKE_CLKOF) #7517
BRT EQU 9CH SHT AN B R R I e 27 A7 2 BRT (1) b ik 7 B

WAl F FHCLKOUTO/P3.4F1CLKOUT1/P3. 5% i t i 4ot
CLKOUTO/P3.4FICLKOUT1/P3.5 ] iR Bt th 4% 1l H WAKE_CLK O 4% #% ) TOCLK O fi Al

TICLKOfz# . CLKOUTOR i H B B4 =2 H 5 I #5044 1], CLKOUT 1A 4 H B 4915 b o I

SR, AHRL E I 28 7 AR E I 2 2 77 X (867 B sh B3 ) , AN E VAL

SE I A8 BT, a3 CPU S A2 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] {37 F-4ik)

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

B7 - PCAWAKEUP: f{E T, 275 RFPCA LT/ B B i powerdown s
0: ZEIEPCA_EFHE/ T B o Wi B powerdown :
1: FRVFPCA BRI/ R B A Wi powerdown o
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B6-RXD PIN IE: #HERT, fL¥FP3.0RXD) [T ERI, HAEFRXDYEEpowerdown.
0: Z51-P3.0(RXD) FF4#5ERI, 25 1ERXDMefE powerdown ;
1: R¥FP3.0(RXD) FREHTERI, tHAFRXDM:Epowerdown o
B5-T1_PIN_IE: #ifisCF, RiFTU/P3.SHI N M BT ks &, AT 1IN B powerdown.
0: ZEIET1/P3.SHH T PR E TR WibR &, W25 IET 1M EEpowerdown ;
1: FRVFTI/P3SHT B BT &, R VFT1HIM B powerdown .

B4 - TO_PIN_IE: BT, VFTO/P3.AM T BEH B TO Wrds &, 1 AEAETOMIME B powerdown.
0: ZEIETO/P3.4M T P BTO Wb &, A5 IETOMIN BEpowerdown ;
1: FVFTO/P3.ARK T Y B TO Wikr &, 1 R VFTOMIME i powerdown .

B3 -LVD_WAKE: ##HfE0F, &7 REX_LVD/P4.6fI% kil o e 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 P15 P1.0 L B A 37 i 4 8 & 2E 2% (BRT) B R84 HE CLKOU T2
L: SUVPRFPL.OREIAC B Ak 7 e 5 K A 45 (BRT) [ B £ HE CLKOUT2,
i H B P AT =BR TV H % /2
BRT T/E/E1 TAE AT 1% A2 = SYSclk / (256 - BRT ) /2
BRT LAE7E 12T B4 H 4% = SYSclk / 12 /(256 - BRT) /2
0: ARVFHPL.OMIECE P IR 2 K A 45 (BRT) I I £ tHCLKOUT2
B1-TICLKO: &7 SuVFIP3.5/T1HINC B € I #8 T1 I tH CLKOUT
1: SVPHP3.S/TRIAC B N e B 28 T 1B £ 46 HCLKOUT1, Jhi e i 28 T1 R gg L
PEAERE 2 (87 [ h A 70) , CLKOUT L H I A 1% = T3 % /2
WRC/T=0, EIEE/ BTN P 3 R B4, 0
TI AR LT U s tHAZE = SYSclk / (256 - TH1 ) /2
T1TARELE 12THE N B % 1 45 % = SYSclk / 12/ (256 - TH1) /2
WRC/T=1, EN 38/ HEEST UL MBIk SN (P3.5/T 1)t 5, T
B R ARZE = (T1 Pin CLK) /(256 - TH1) /2
0: AAVFKEP3.5/T1HITC B A € i 28 T £ HH CLKOUT
B0 - TOCLKO: &% fuV1-#P3.4/TOJIFC & 9 7€ i 28 TO1 i £ - CLKOUTO
1: FVPKP3.4/TOIC B 4 5E I 3 TOR i 8h 4 HH CLKOUTO, IR & B 28 TO H g T
VEAERER2 (847 [ BN E 2 K5 0) , CLKOUTO%y H i &b 4% = TORE % /2
WRC/T=0, EN B/ VBB TO RN P &8 RGeS Bk,
TOTAELELT IS FI4 A0 = SYSclk / (256 - THO ) / 2
TO TAEAE 12T 20 % U AR = SYSclk / 12 /(256 - THO) / 2
WRC/T=1, E 8/ TR AN Ik i o\ (P3.4/TO) T 5L, U
Hr B8P3 = (TO_Pin CLK) / (256-THO0) / 2
0: A FVFIGP3.4/TORKIAC B 2 52 I 25 TOF £ gy H CLKOUTO
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R R 2 (A 2% AUXR (Hidik: 0x8E)

AUXR : Auxiliary register (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 #3038 FE #5147 o
0: &3R0S /28051 5 Fr Wl g B 2R B FE, BI12434i;
1: ERTA0IE /28051 H Fy AL i #8 I FE 11265, BPAS 734
B6 - T1x12: &K #% L B4 o
0: &35 1B /28051 5 Fr Wl e i 2% B BE, B 124340
1: EW 28 1S 8051 L WL I 8 Il 1245, BRAS 7343t
WIERUART & O HTUE MR R AR, WHTIx1247 4 EUART & 2 12TIE 21T,
BS5 - UART_MOx6: = IR0 18 15 3 A 3 B AT
0: UARTH EIRE RO 33 B fE A% 45805 1 B8 LR LRI B, BN 12404
1. UARTH: RO 38 5 2 AL 45805 1 B L H 1 B (K615, B2 43
B4 - BRTR: M7 R AR AR AT HE AL
0: ANAVFMALIERFR K ERIBAT;
1 FOF AT R R AR 2RI T
B3 - S2SMOD: UART2f{1 i K 5 45 17
0: UART2[JE4F R AINAS
1: UART2M9E4F R IN65
B2 - BRTx12: MAZERFZ R A S s AL
0: ML R R AE SRR 12 e 5 —
1 BT PR OR A B LI B — Ik
Bl - EXTRAM: /4 RAMAE B il iz o
0: VA AEY 10247779 FERAM;
1: 2R IbfE A T R 1 1024715 FERAM.
BO - SIBRS: & [11 (UART ) IR & A 38 6 A7
0: P B 1/E AR 01 (UART D) IR R R A 2%
1: BRI R R A B8R J s 11 (UART DR R A 8%, LI 5 I 2% 145 518
J, AT DA ST 5 B A
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WAl A FHCLKOUT2/P 1.0 iy H st 4o
CLKOUT2/P1.0/J i 8 Hi 412 = BRT Vi Hi %¢/2
BRTx12 = 1,07 3 R AR 4 TARAE L TAL
CLKOUT2 LAEFEITHE U % Hi 42 = SYSclk / (256 - BRT ) /2
BRTx12 = 0, M7 R R AR A TAETEL12T B
CLKOUT2 TAEAE 12THL I iy 4 4% = SYSclk / 12 /(256 - BRT) / 2

FH PHAEFE R b ] EAA ¥ B CLKOUT2/P1.0%S 4y Hi i
L. STBRTZF A7 5 JST RS R A 4% 5 N 85 1% 807 B 2590, BRT = #reload data
2. ST AUXRZF A7 2% HH UBRTRALE 1, LEM ST i R R 5 A 2% 5 I 2% 47
3. XfWAKE_CLKO% 4725 FIBRTCLKONL B 1, 1EJ T 5 47 5 R A 3% i i 2% 343 HE 7EP 1.0
14 L B
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/% AFE 7R CLKOUTO/INT/T0/P3. 4, CLKOUT1/INT/T1/P3.5, CLKOUT2/P1. 0%t i #hist A s/
/% WHERZE SYSelk = 18. 432MHz, TO, T1, M7 e Az 2 TAEAE 12T #izks/
#include”reghl. h”

sfr WAKE CLKO = 0x8F;

sfr AUXR = Ox8E;

sfr BRT = 0x9C;

main ()
{
/% FINA) SFR WAKE CLKO (ihhk: Ox8F)
B7 — PCAWAKEUP : fu¥F PCA LJHT / FREIEHMT MeE powerdown.
B6 — RXD PIN IE: 1, f¥ RxD/P3.0(SERxD/P1.6) FREUYERI, HALMERXDMIMEAR powerdown.
B5 - T1 PIN_IE : 1, So¥F T1/P3. 5 FFEEETIMMbRE, MERAETIIMEEE powerdown.
B4 - TO PIN IE : 1, F0¥F TO/P3. 4B FREIEETOMbRE, HMEE(ETORIMEE powerdown.
B3 - N/A
B2 — BRTCLKO :
1, F¥FPL O BRI SE, SRR = 1/2 BRT #idi
BRT TAEFELT HaxUA % H4R#CLKOUT2 =( SYSclk / 2 ) / ( 256 — BRT )
BRT “LAEFEI2T BN f9%) AR CLKOUT2 =(SYSelk / 2) / 12 / (256 — BRT)
0, ANFCVFBRT EPL. O Jiifay H e
Bl — TICLKO :
1, ¥ T1 % T1(P3.5) kel #m e = 1/2 T1 Sl
T1 TAEELT KL (i A% CLKOUTT =( SYSelk / 2 ) / ( 256 — TH1 )
T1 TAETE12T KA A4t CLKOUT1 =( SYSclk / 2 ) / 12 / ( 256 — THI )
0, AFCVF T1 M T1(P3.5) i kit
BO - TOCLKO :
1, FeVF TO i TO(P3. 4) RithAkol, HiErErsiR = 1/2 70 BiH%
TO TAELELT B % H AT CLKOUTO =( SYSclk / 2 ) / ( 256 — THO )
TO TAEFE12T R A4 HAFECLKOUTO =( S¥Sclk / 2) / 12 / ( 256 - THO )
0, ARYF T0 JidH To(P3. 4) it bkih

*/

TMOD = 0x22; //T0, T1 TARfERER2, 8 7 HANE RS

AUXR = (AUXR | 0x80); //T0 LAEEIT #ixk

AUXR = (AUXR | 0x40); //T1 TAETEIT #H=

AUXR = (AUXR | 0x04) : //ISE NS R R AR TAREIT M

BRT = (256-74) ; //JTBRIMST I 45 2 R A 3% v B B a6 8 v B B 4 (H.
/ /i BB % 124, 540KHz,

THO = (256-74) ; / /X TOMSIRT By 10 8467 2 2 4 4,
//18432000/2/74 = 124540. 54 #9%=T-125K

THI = (256-240) ; J/RETL AU e H 0 87 B8 B 4k 4,

/ /% IR B A %2 18432000,/2/240 = 38400
WAKE CLKO = (WAKE CLKO|0x07);  //FeH#FTO, T1, M7yl &k A ds i H s

TRO = 1; //JBFNTOTFHIRTHEL AR, X RGN Bt AT 43 4tk th
TRL = 1; [/JRENTUFIRTHECT AR, X RGU it AT 70 ik

AUXR = (AUXR|0x10); //J8SAhSE 53R K A2 BT AR THEL A, X R G i sk AT 20 4%
// 2B R S, FH AT DB R i 28 WA B H A e R
while (1) ;
1
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2.2 STC12C5A60S2 &5 8 HH I EBIER

STC12C5A60S2 R 41 H. AL LAIS AT 3R 44 AL DA RRAR DO FE, e ale: TSWE,
R R A AR . E% T/ERNT, STC12C5A60S2 2418 A AL A Th#E & 2mA ~
TmA, T A T IR ThEE 2 <0.1uA, R T (K808 DhFE 2 <1.3mA.

R EAR 2 I b 2 B CLK. DIV, 1 2 PR AR 2R it B A (14 328 N E R Y 4 1) 25 A7 7
PCONMJAHMN AT, PCONBFHAT- 28 58 X AUTF :

PCON (Power Control Register) (/1] {7 5-1F)

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

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

LVDF : {5 AS AR AL, (5] A A1, A2 A0 A6 o W 175 SR A 7 AL o
FEIEH TAEFZS B TARIRASES, 58 oy TAF R Ve /K AR BRI T I s, %62 E
FhE L, SRERN W RS o oe. BIFE AN &8 A B Ve ol T AR ) T T4K H
JER, ANEHRA REAN W, S Esh N S ERRAEE, HoE, W
P AR B R Ve c 4R SR TR A I T TR FELS, 124 A B sl BN .
FEBEN i H CARIRAS AT, 0 SR AS I H B R Fevr o] = A e W, DUJE R N it AR 2
Ja, ARSI AN TAE AR ThFE . a0 R o vr ol = AR A DU R I, U 7E 2N
P S, RIS AR S TAE, 78 P A B R Ve ol T Ha A 0 T A He
e, PEAEAR AT I W, ATEEMCU M e HIR S M i

POF: LHEMIRES, RIS HEE, FREMAREMS N, AT HREE .

SE BN | %#U%ﬁmi%ﬁu (BR3D RN EA N RS 5 AR, EEN

WA TIMELL, R ENSE KM ELL, wHE T R W

TERIUE AR A, T POF=0, ff
POF/PCON.42 75 41

A\

N — v

- HNERTF- B R AT,

LR R 1SR,

P SRR,

4%Tﬁ° AL B
T R R

T [ O T R A A FHL: 0513-5501 2928 /2929 / 2966 fEE: 0513-5501 2969 / 2956 / 2947 45
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PD: HHEIK, HEAPower Downt&, 1 &M BI F T il & BT B fid i e B2, gk N\ d
BT, BRI AR, TR SRCPU. SEIFER . AT DS ThRERMHZIE TR, R
ANER W4k L TAE . P CPUM B A A e it 1) /M5B 7RI . INTO/P3.2, INT1/P3.3, INT

/T0/P3.4, INT/T1/P3.5, INT/RxD/P3.0, CCP0/P1.3(iP4.2), CCP1/P1.4({P4.3), EX LVD/
P4.6, i AL ENLBIEC, S Zh#E<0.1uA

IDL: R &L, #EANIDLE#A (FH), BERFALCPULLI £, CPUAHUTHEASN, HAxTh

RERBIFAT PT 4R SE TAE, WIEHSMER R, eI a3 P Wry AIRTRA I o I Sz A/ DEE # H iy o
AR — AR . ADRECPUM A RS 2K (TDLE AR ) Wi 1) 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 ] LUK B R AL 25 PR AR g e,
AT E R (UART) 9] DLKG B R #7025 PR AR Qs i
GF1,GF0 : P/ MEH T/EbREAL, B o] MR R A

SMOD, SMOD0: LHHjE#EHITER, SHE Ok, EHAMENH.
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2.2.1 RIREX

I 7 A8 T LUK 28 BRI B (A8 ity AR I B B PA) JEOR/ CHIR 3 6 ) AT 20 0, AT P A1 T A
BRI, FERIIAE, F#MREMI.

I} 73 S 27 47 2 CLK. DIV &7 1 5 LR

SFR Name | SFR Address | bit B7 B6 B5 B4 B3 B2 Bl BO
CLK DIV 97H name - - - - - CLKS2 | CLKSI | CLKSO
CLKS2|CLKS1 | CLKSO |45 CPUR) S br T A i 4
0 0 0 |SMESARES B B P EER/CHR 3% i B
0 1 (HINER AR B B B P S R/CHiR 3 B 8) /12
0 1 0 (IR St A I B B P SR R/CHiR S I 81 /4
0 1 1 (HIER it AR B B P SR/ CHR T i 81 /8
1 0 0 (IR R B B B P S R/CHiR 3 B 8 /16
1 0 1 (IS AR Bl B3 P B R/CHR 3% ) ) /32
1 1 0 (IR AR B B B P S R/CHiR 3 B B ) /64
1 1 1 (IS AR B B3 PN S R/CHR 3% ) /128
' ANy 000
| |
| N |
[
| |
011 .
PHIRICIRHI B | AT S YSelk
hER AR BRI B T Ry 100 (BT PRI B )
| |
' 32 101
| |
| |
—_— = _/_ —_d
CLKS2,CI:KSI,CLKSO
Bt sheE il

STC12C5A60S2 R 515 Fy L] ALE 25 AR T 2080 TAE, AT DAAE IE % TAER 434
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2.2.2 TRER

¥ IDL/PCON.OE A1, HAHLHEFEANIDLE (FIH) B ESRERXT, NCPUTLLH {1k
TAE, (HRANERWT . SIS I RS . ERaS. A/DEH, BTSN IERIBIT. AT
MER RN S TERRTHASHE —AIDLE "#i:{i: IDLE WDT(WDT CONTR.3),
MIDLE WDTHZ W BN 170, FHIIMERRE “SHER" 115, BIE® TIE. 4
IDLE_WDTHIAEIEF OIS, HIIMER EE W AT, BE IR TAE. SN
T, RAM. HEARIBEH(SP). FEFHHEER(PC). FEFIRAEF(PSW) RIME(A)SE 27 A7 25 # IR FF
SR HHE . VO DR FEE N B U S AT — 2 4IRS . SN R B R WL BT 2k
WA AR RE IEH 84T (BRCPUTCH B0 A TAEAR) o AR —ASrR W= A2 i, e AT T#0mT LUK 5 B B
g, FRHEMRELS, CPUBMSHIT N TN ATEA N —&E2L.

A PR AT DR H 2 AR AT o] — A Hp 7 14 7 A2 42 5| EZIDL/PCON. O Bl 44175 %
MR 2 A 5 — MBS NI vk . SMEBRST S R AL, KB m, =&
T, XL s AL R A ARG SR T B IR R 24 B - 10us, A REFEAEE AT,
FRERSTSI B, SR ENL, B ML FE 7 0000HAL H- 46 1EH T4

2.2.3 RN/ (EPIER

KPD/PCON.1E A1, B KUK NPower Down (FH3) X, H et EHLBER . 3
NS, ARSI IR, BT Em B8R, CPU, @&, B M. A/DF# . #iTH%
fIE A, AP ks TAF . RAR o Aor I e B e SO VR mT = 2R b W, OIS ARG F it P 2K
B AR, BN TR, SEAEHEEAE, FrAVON . SFRs Rk RE S 77 4%) 4ERFIE A
TR — ZI RS AL
_ TPKCPUMAS i s R ) 40 5 B4 - INTO/P3.2, INTI/P3.3, INT/TO/P3.4, INT/T1/P3.5,
INT/RxD/P3.0

Ak, AR AL REMCU M ft AR S e i, A3 7 1 1 /5 FOMCUME A 2 2 2 ) 000 0H b T
RIEH TAF.

B R GETC AR W IECRE SR LM Ft A O RIS, T ) L 0 R I A e AR

1o XF——3—

{ZINTX
300Q _Y_I 1
0.1uF C1 5MO
R /K Rl <—— Ztf s
A G A =

L T/O 1V Se e B oM /58 BRSO E R, BB S i RE R ACLIE L
FES R WL N ri SR A, K45 78 A I /O R AIG, T Pl i F BELR 125 it i P 28 C LK
Hio A CLIK LB/ 770, VIR, AR IIINTx 23 7™ A2 — AN N B b b, AT E Bl 5
Fi HUAAF R AR 2 e
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*/

/] ER A7 TR R ) e LR PR S 81
/*

/* --- STC MCU Limited

*/
*/

¥ - JEZRSTC 1T L AL A58 i g 4 LA 2

*/

/* --- Mobile: (86)13922809991

*/

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

*/

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

*/

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

*/

PUR REAERE v i B S v 5] 2R
PELERE BT EIER] 1 STCHIBURL K AR PP

*/
*/

/*
#include <reg51.h>

#include <intrins.h>

sbit Begin LED =P172;

unsigned char Is Power Down = 0;
sbit Is Power Down LED INTO

sbit Not_Power Down LED INTO
sbit Is Power Down LED INT1

sbit Not Power Down LED INT1
sbit Power Down_ Wakeup Pin INTO
sbit Power Down_Wakeup Pin INT1
sbit Normal Work Flashing LED
void Normal Work Flashing (void);

void INT System _init (void);

void INTO Routine (void);

void INT1 Routine (void);

void main (void)

*/

//Begin-LED indicator indicates system start-up

//Set this bit before go into Power-down mode
=PI177; //Power-Down wake-up LED indicator on INTO
=P176; //Not Power-Down wake-up LED indicator on INTO
=P1"5; //Power-Down wake-up LED indicator on INT1
=P1"4; //Not Power-Down wake-up LED indicator on INT1
=P3"2; //Power-Down wake-up pin on INTO
=P3"3; //Power-Down wake-up pin on INT1
=P173; //Normal work LED indicator

{
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
H
P BT AT IR A ] SHL: 0513-5501 2928 /2929 / 2966 fEH: 0513-5501 2969 / 2956 / 2947 49
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Is Power Down =1; //Set this bit before go into Power-down mode

PCON =0x02; //after this instruction, MCU will be in power-down mode
/lexternal clock stop

_nop_();

_nop_();

_nop_();

_nop_();

void INT System_init (void)

=0; /* External interrupt 0, low electrical level triggered */
=1; /* External interrupt 0, negative edge triggered */

=1; /* Enable external interrupt 0

=0; /* External interrupt 1, low electrical level triggered */
=1; /* External interrupt 1, negative edge triggered */

=1; /* Enable external interrupt 1

=1, /* Set Global Enable bit

void INTO Routine (void) interrupt 0

if (Is_Power Down)

}
}
{
1TO
/! 1TO
EX0
1T1
/! 1T1
EX1
EA
}
{
{
}
else
{
}
}

/Is_ Power Down ==1;
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)
{

/* Power-Down wakeup on INTO */

/* wait higher */
H
Is Power Down LED INTO=1;
/* close external interrupt 0 Power-Down wake-up LED indicator */

Not Power Down LED INTO=0; /* open external interrupt 0 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 */

50 T I L R T A PR ]
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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 */
H

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

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

T [ O T R A A FHL: 0513-5501 2928 /2929 / 2966 fEE: 0513-5501 2969 / 2956 / 2947
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void Normal Work Flashing (void)

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

H

s T A S v B M it AR P L U0 1 )

- 3k sfe s e sk sfe sk s sk sfe sk sk sk sk sk sk sk sk sk sieske sk sk sieske sk sk stk sk sk stk sk sk skeoskosk sk stk sk skokok sk skokokoskoskokokoskoskoikokskoskokok
°

;Wake Up Idle and Wake Up Power Down

- 3k sfe s e sk sfe sk s sk sk sk sk sk sk sk sk sk sk st sieske sk sk sieske sk sk stk sk sk stk sk sk skeoskosk sk stk sk skokok sk skokokoskoskoiokoskoskokokskokokok
°

;/* --- STC MCU Limited */
/¥ == JHIRSTC 1T F 41 5 7 Bl i A1 o i Bt st i A2 X ¥/
;/* --- Mobile: (86)13922809991 */
;/* --- Fax: 86-755-82905966 */
3/* --- Tel: 86-755-82948412 */
/% -—- Web: www.STCMCU.com */
/U SR AR AR PP o A P BAE S = b B AR */
BRI EMMEH] T STCH) SR AR 7 */
ORG 0000H
AJMP  MAIN
ORG 0003H
int0_interrupt:
CLR P1.7 ;open P1.7 LED indicator
ACALL delay ;delay in order to observe
CLR EA ;clear global enable bit, stop all interrupts
RETI
ORG 0013H
intl_interrupt:
CLR P1.6 ;open P1.6 LED indicator
ACALL delay ;;delay in order to observe
CLR EA ;clear global enable bit, stop all interrupts
RETI
ORG 0100H
delay:
CLR A
MOV RO, A
MOV  RI, A
MOV  R2, #02
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main:
MOV  R3, #0
main_loop:
MOV A, R3
CPL A
MOV  PlI, A
ACALL delay
INC R3
MOV A, R3
SUBB A, #18H
JC main_loop
MOV  PlI, #OFFH
CLR ITO
; SETB  ITO
SETB  EXO0
CLR IT1
; SETB IT1
SETB  EXI
SETB EA

;P1 LED increment mode changed
;start to run program

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

;enable external interrupt O

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

;enable external interrupt 1

;set the global enable

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

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

MOV
NOP
NOP
NOP
MOV
MOV
NOP
NOP
NOP
WAIT1:

SIMP

END

PCON, #00000010B

PCON, #00000001B
P1, #0DFH

$

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

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

;dynamically stop

P 0 L T R A ]
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2.3 B0

STC12C5A60S2 R4 8 i WL SF A 72 : AMNEFRSTS IR AL, AN A6 ) 42 A7 G 184
B G IREMRST2E AL, SLBANB P AE N T EE L), WAEEN, B EA/ EHE
(AT IR 38 I 41 (1) 5547 ZE BT 200mS, MY MAX810% F A7 F %, Hosoik 278 b v 4 f5 3
In—/N200mS EALIER) , F 11 E AL

2.3.1 SPERRSTSIBIE L (FE—E L ThEERD)

HMHRST 51 BH A A 5 & AN IR RST 5] BV N — 5 5 5 A S AL Ik, AT SE BB R AL &
fir. P47/RSTE RN I EARSTEAE K, ZHHEEAVON, FTAESTC-ISPYwmAE#s
WHE . WHEP4.7/RSTARIESTC-ISPYRFERS H# R EI/OIT, HEP4.7/RSTHLE O ALK A o
FIRSTH A7 4 B o 3 4 25 /D 24N e I L0us J&, B HLas it N EAIRAS, IS RSTHE A& I+
RSP S, B HLES R AR FE M FE 7 X F10000HAL 46 1E # 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 PR AR FFI TS EEF lash—Hi8kR  YES & HO

232 HMEMRERNEN (SRAIEEN, FIEE _SMINEEMRST2E 1D

MEE _SITIREMNERE SN :
WG — AL Dhae i (AT AR A, ARTF1.33VEAL,  @id 2> s BE 73 s SR AN T i 2 A
WL CEVEN =R A

P4. 6/RESETZRIMET 1. 33V E (s, Bt ve. 0555 YES ¢ 1o
AL E B BHERERZE oMMz, j&i%3F P4 B/RESETZ? FA{E RESET?

P4. G E N — ‘
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

I AT 2 v 1 12MHZ ), 308 B 28 — R A D RE I (STC12C5A60S2 R FIFERST2/EX_LVD/P4. 611)
) FH 3G 0 B 2SR AR A MU LVD T BEAE ZIMER AR AT U 52 AL, SR 87 FH 4 1% 1

T
470uF"

- 04
o TT T Gnd r1f] 20k

Vee

P4.6/RST2

R2{ 10K
L HL/MCU

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

A, FREHT805 5 i () ELU FELAZ 5V, AR R 7805 J5 i 1 ELUT HELE R B4V, A
FEL BELR AR 24 AV BT (149 He e 43 s AEG 06 H Al 1T F s (1. 33V » BRI 58 B AL ThREJHI
RST2t iECPUAL TR ARZS . A2 KB 7805 5 bifg [ BL AT HL s vy T4V BA_E A, _E B A 1 FEL FHR 1AIR2
AV H 23 S 3 v T A I T TR B (1. 33V , B B WLk Ao AT IRAS, W 2 5 IE % T
IR,

Q—T| 7805 lﬁéﬂmﬂ: 18 Vee
L

ol 17T

R1| J100KEA_E

Gnd

1

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

WIAZ IR FEAE220VES,  F& 7805 A v At ELIA FEL A2 11V, 28V B R BE BT 160V, Fa K Be7805 71
i ) LV 8.5V, B A A L BHR IRTR 2K 8.5V ) HL I 43 s BIE 06 H 4G 0 1 TRl B (1.33V
BIT) o BEEF 28 B AT THREIRS T2 ik CPUAL T8 AR A, 2448 K B 7805 Hi i (1) EL it Hi s /=
8.5VUL L, e i Ha BHR LFIR ¥4 8.5V 1) H [T 43 s 21 v TR Az T T4 FEUE (1.33 V) , B
Pt AR bR EAIRE, IRE BIEW TERES
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2.3.3 SMEMEIEINENMEE — SR ThEERT, BIMEINEREE4EM =

STC12C5A60S2 R 4 H i HLAEP4.6 L34 i (9 A0 SRR B A I b 8 Bh g, ml =B P, X
FEH P AT LA AR 7 2 E Wy 2R A AR R e T A . SAR B R AL P SRS A H R 2
1. 33V(£5%) , 3ERFF LA E Al 1A L s /2 1.3 1V (£3%).

AN L SRR, VAR A MLIE S TAE. ey, w] LA R ML A AR A
TINREARARIT Y MR G, AP TERPIRE .

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

U0 S B SR AT P HURE QT AN R AS I P T 48 22 T AE, v CPU M B AR Qe i, SRRk T
REAFfE A WAKE_CLKOH AH R 2| fiZLVD_WAKEE 1.

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

== 4T00F 104
[o} 7805 Vee
L4 L
1T T T e RI
N P4.6/LVD
R2
LA HL/MCU

STC12C5A60S2 Z2 41| AR A M LVDTEP4.6 11

WIS L AE220 VI, A8 R H 7805 A1 b Y BELUR HEL /2 11V, A8 HL PR 21160V, F& R Be7805 1 i
FIEREAZS.5V, I EHRIFR24 8.5V I HE 73 s B TR B A I T TR f s . EEsFCPU AT
LA B 7 &, HEFEAE R R b, 7R IR S FE 7 Bk, KLVDRALIE S, FHLVDF{z. 0
FoN0, MO ERSY, SN, WA R, 2RI HT AR I B 1 TR fRAT
WmseE, B LVDEALE R, FiELVDFAAIE. W0, MHAKNHEERFKEIER,
NFCPUFRE IEH TAE, W% AL, k824 LVDFAIE0, FiLVDFIIME, 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 (" YE3 (+ HO
Idle (EHDIRGER ARSI S e * YES ( KO

LRBENBENMAIE Harda i Hidh 256 ¥
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5N AT ILYDA 58 IRFIR D RE 75 A7 4 3

Mnemonic | Add Name B7 B6 BS B4 B3 B2 Bl BO

Reset
Value
PCON [87H| Power Control SMOD SMODO | LVDF POF GF1 GFO PD IDL |0011,0000
Clk_output
WAKE_CLKO| 8FH | Powerdown_Wakeup | PCAWAKEUP |RXD_PIN_IE|T1_PIN_IE [TO_PIN_IE [LVD WAKE [BRTCLKO|T1CLKO|TOCLKO [ 0000,0x00
Control register

IE A8H| Interrupt Enable EA ELVD EADC ES ET1 EX1 ETO | EX0 ]0000,0000

Interrupt Priority

IP B8H Low

PPCA PLVD | PADC PS PT1 PX1 PTO | PXO0 [0000,0000

Interrupt Priority

IPH B7H High

PPCAH | PLVDH |PADCH| PSH PTIH | PXIH | PTOH | PXOH {0000,0000

AN AR RS U A B [ R 42 ) o7 2« EA/ELVD,  ELVD/RAE A b by 7244
A ARG S T S [ AR e g 4% i A7 2. PLVDH/PLVD, 0/0,0/1,1/0,1/1,P4 2% v ) 5 2%
AN S AS U AH B R i SR bR 472« LVDF, ZH#SMAEE

SR AR R — L Ar A7 s -

PCON : Lz ar A7 35 (ARl AL3Hhk)
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
PCON 87H name | SMOD | SMODO | LVDF | POF GF1 GFO0 PD IDL

LVDF - {1 F R 7, (70512 I R 90 e o e ..

CETE 3 TR TR TR &SI, 8 80 T4 Fh R Ve o TR FR T THE R, 245 1
B, SRR 75 AT, BIZE Y 35T B PRV eofiG T FE R T T4
JRRY, A YRR, A EEA L. % BRI, 05,
PR H R Ve SR G TR R K TR IR, R0 Sk 1 3 i B L.
PEHE B TAERASAT, AR R b B B A0V 7 e, U7 et
5o AR B R AR LA ke . bl 0 VT P2 AR R sE T, 07 20
BB, AR R AR T AR, 7574 35 A Hh TR Ve I TR R K THE I
. PG EER I T, AASMOU M R A e

IE : Rl R vr 247 4% (WA F-4k)
SFR name | Address | bit B7 B6 BS B4 B3 | B2 | BI BO
IE A8H | name | EA | ELVD |EADC| ES | ET1 | EXI | ETO | EXO
EA: Wl e ir s i .
EA=0, Bl T B R Wrig =K ;
EA=1, JFiCErRWr, (HEAREEEE B SRS RV HIAL
ELVD : A W7 78447
ELVD=0, £ 1A AR Wl o 7 5
ELVD =1, oA T .
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IPH : P AR S 0 2 2 A 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 245 ) B A7 A (AT 467 F-1b)
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: & s = Bt 2 g4 il iz
PLVDH=0 HPLVD=0, &AM - W A s A 2 2 i (D56 210)
4 PLVDH=0 HPLVD=1H}, A& EAN b Wi AR S b b (L2 2 1)
*4PLVDH=1 HPADC=0, iAW o Wi A i il S g b b (16 26 44.2)
MPLVDH=1 HPLVD=1}, &AM W A f i 0 26 2 i (D26 243)

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

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

;/* --- Mobile: (86)13922809991 */
;/* --- Fax: 86-755-82905966 */

;/* - Tel: 86-755-82948412 */
/% -—- Web: www.STCMCU.com */
AN SR ELAERE e rh S Y BAE S & rh 5 AR */
SVEERE TP B E P E IR 7 STCHY Bk R */

¥ */

;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 HER TR £ MIOEOH T
MOV  Pl, #OFOH SRR IR TAE
LCALL Delay AT
MOV  Pl, #OFH SRR IR TAE
LCALL Delay Badin)
MOV  Pl, #OFFH
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MAINT:
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 SHER
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  RlI, A
MOV  R2, #30H
Delay Loop:
DINZ RO, Delay Loop
DINZ RI, Delay Loop
DINZ R2, Delay Loop
RET
END
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2.3.4 REEN

RPN FHRRFEET RS, AR SERERTER, TELMBAILRGREN R)E3)
Z—) , fEGRI8051 L A ML T-HifF LR L Fr bk Thae, F P AU AL S B, SR i
R . BLSTCHTHE H: ()38 5 8805 AR & ) ZLR BN T TAP_CONTRFFIR D) BE A7 A7 4, SLIL 1 Utk
Dige. AP R 7 R ) TAP_CONTRAFIA V) R 75 47 # B H A B ALSWBS/SWRSTHL AT LA & 4t
BhLT

IAP_CONTR: ISP/IAP &l 25 ff %
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/IAPI)RE fC 447 o
0: 2% 1FIAPE/ S /#2FkData Flash/EEPROM;
1: RVFiE/ 5 /#EFRData Flash/EEPROM.
SWBS: B8 M 7 R X G 30(0), 842 MNISPREF X B 5(1). B 5SWRSTHZAL &
AT LASEIL
SWRST: 0: AEE(E; 1: PAERMGRFEAL, BIEHINEE.
CMD FAIL: 5% T ISP/IAPA 4, JERTAP TRIGIESAh/AShfl % S, 91, 77tk i35 %

s WP SRR 7 [X (AP X)) 3t B2 A7 3 U045 B R FR I X (APDX) TREAHATRE T —
MOV TAP_CONTR, #00100000B ;SWBS = 0(i&#APIX), SWRST = 1 (K& A7)
MRS ISPIR 15 A% 2 DX AL IR D) 2 P BRI FR 7 X (APIX) IR AT RE P
MOV TIAP_CONTR, #00100000B ;SWBS = 0 (i&#EAPIX), SWRST = 1 (3K A7) —
s I SRR 7 X (AP X)) B B AL I D14 31 R G ISP FE P X FF LR HAT R 7 -
MOV TIAP_CONTR, #01100000B ;SWBS = 1 (#%&#ISPIX), SWRST = 1 (& 1)

s MRS ISP I #5187 X A S AL IF DI B R R TSP 5 88 5 X a6 AT RE T

MOV TAP_CONTR, #01100000B ;SWBS = 1(G&#FISPIX), SWRST = 1(FKENL) —
KGNS RGTEAL, A R IIRE T A3 B = S A BIWIIGE, VO awIthik

235 FEEMN/IEBEN

4 H R LR VOO T HL A2 o FLER R I T THS FEL TR IR, T MOS8 R LR B & S iy . 24 VCC
EHRE IE R, GER32768 AN IS, bR/ AR, R, b
S5/ Th R A 5= AT
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2.3.6 MAX810% F & i B8 B

STC12C5A60S2 R 51 H K ML AR A T MAXB10%L FH A A HL % . A MAXB10% F & A7 FL IR 7E
STC-ISPZwAE ds bl SLVF, W LAJG B R B AL # A 29200mS LR, BALA BEREARER o
o STC-ISP.exe ZE=REURERMELR www.STCMCU.com F3Ti13t

Stepl /35181 Select MCU Type RIFHEEHFE

MCU Type AF Memory Range
|ETC12LE5N:I852 - oooo - 1FFF

Step2/i-WR2: Open File / FTHICMF CIIFEEMFA EigiR00)
Adatiit (HEX) firde30
0 v fIATEEER TRERTE |

0 v {THSHRIEES  fTFF EEPROM I |

Step3fiFa: Select COM Fort, Max Band/%EERITO, el E
com: [comt - | BEEEE: (115200 «

EETEEREEEESERSERE - BEERE: [0~
Stepd/EBe WBFIBIATH ‘%I hEHER

TS BRIMER: O AFRFERE ¢ MRS
BESET pin ¢ FA{EF4. 7, SNFA P SPRCIES{R ARESETR ¢ {4 RESET
[ Ee B g TS A c s W |
HEThEE R A RS (12MH L TRk Low): {* High { Low

2.3.7 A TAWDT)EL
1E TS/ RERT/ MTMRERESITEENRGS, N TP “ REERFIEL
T, ZF T, MCU/CPUREFH K, SRAG KN AT T/, @% &5 351, g
MCU/CPU ANTERIE IS [8] P 4% 2K U7 i) & T 148, A IMCU/CPUA T- 5 50IRES, B T 1k 22
SHIEMCU/CPUKE AN, 3 5 45 537 Sk T R4 AT F P B2 . STC12C5A60S2 41 5 LA
AL ST LR TIIhRE, AR HLR S TSR SRR T /TR . Rk ThAE, AT
Inan T RFRk T RE A7 28 WDT_CONTR:
WDT_CONTR: & [ 1i(Watch-Dog-Timer)$ il & 17 %%
SFR name |[Address| bit B7 B6 B5 B4 B3 B2 | Bl | BO
WDT CONTR| OCIH | name [WDT FLAG| - | EN WDT [CLR WDT|IDLE WDT]| PS2 | PS1 | PSO

Symbol i 5 FunctionZ) g

WDT FLAG: When WDT overflows, this bit is set. It can be cleared by software.
BV AR EAL, Hs i, AR E L, AR HEO.

EN WDT: Enable WDT bit. When set, WDT is started
BIVRRVEAL, HEN “1 7 i, FBIMAED.

CLR WDT: WDT clear bit. If set, WDT will recount. Hardware will automatically clear this bit.
BV, 2o, B 1T IR EORr i 8. B B 300 "It fr.
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When set, WDT is enabled in IDLE mode. When clear, WDT is disabled in IDLE

IDLE WDT :
I T“IDLE "#Ex06r, M E AR, B VERSE “ SR 114
IECOIZAIRS, BIIER SR R AT
PS2,PS1,PSO:  Pre-scale value of Watchdog timer is shown as the bellowed table:
BTV 5E I B A0E, R R s
PS2 | PSI | PSO P;;\;;; WDT overflow Time @20MHz
0 0 0 2 39.3 mS
0 0 1 4 78.6 mS
0 1 0 8 157.3 mS
0 1 1 16 314.6 mS
1 0 0 32 629.1 mS
1 0 1 64 1.25S
1 1 0 128 258
1 1 1 256 58S

The WDT period is determined by the following equation 7 |} Hi s [] 1155
A1 M3 H ] = (12 x Pre-scale x 32768) / Oscillator frequency

I B oA 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:
)% Hi 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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BTN IER, 7ESTCH FHEMR EFTAE RN
/*

*/
/* --- STC MCU Limited */
/% — H/RSTC 1T RAVR AL B 1100 B v B 1A o 5 A 2 */
/* --- Mobile: (86)13922809991 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
7 PR B P i FH BT SCE P SRR, e */
/% VEERE 7 R B A A 1 STCHY AR KR SF —--mm - */
/* */

s ANV R FEFFAESTC-ISP Ver 4.86.PCBH T i 2 L H Rl alidid, #H%H LAFIRSAEPT O R EoR
&I R e IR TR] = (12 * Pre_scale *32768)/Oscillator frequency

WDT CONTR EQU  0CIH B 1Ak
WDT _TIME_LED EQU P15 JH P15 I T I T FE R AT,
AR 3 B TR AT ER AR 78 KT o 0 e T JEE Bk oK e ) K P o
WDT_FLAG_LED EQU  PL7
DHPL T4 TV EALHE R AT, AR SR N T H AL
Last WDT_Time_LED_Status EQU 00H A, AR T TR S TR KT i — YOIR S A
: WDTE AL 8] (Bt FH 1) Oscillator frequency = 18.432MHz) :
; Pre_scale_Word EQU  00111100B HO, JHBIE 1, T =32,  0.68S
Pre_scale Word EQU  00111101B B0, JABNE T, T idi=64,  1.36S
;Pre_scale Word EQU  00111110B JHO, FRENE I, T =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 SRR S AR T S AL
ANL A, #10000000B
INZ WDT Reset WDT_CONTR. 7 = 1, FHIIMIEAL BREZIE TS AT
;WDT_CONTR.7 =0, LHELL, #8350, RAM¥L G NEEHLE
SETB  Last WDT Time LED Status s BB,
s WIGRALE T 36 H B TRL PR 2 KT IR AS AT = 1
CLR  WDT TIME LED c WA, REAE T N R R R AT
MOV~ WDT CONTR, #Pre scale Word AENE T
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WAITI:

SIMP  WAIT1 SR PAT ARG A (L), SRR T 1 S AL
sWDT_CONTR.7 =1, & 1M E A7, #JE3), RAM BnAENE, AEMRIE
WDT _Reset: CEIRSEAL, )58

CLR  WDT FLAG LED AT IRERL, S TR B S AR AT

JB Last WDT Time LED_Status, Power Off WDT TIME_LED
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2.3.8 RETHEMMAREENEN

PR AT

e

WHE T TR AL

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

JH I $3 HI RESETHAN

SRS W RER X 0000HAL TR EL 1A

A (R A ITH PR
~ . iH L S IAP CONTR%Y . ~
f}?fl“m 74 T = /2% /\é B I\ = 1
Ja s &AL 235 ) 20H 7% B ﬁf 28 N YRR T X 0000H Ab TT 45 B 240 AT
N AP
=X DA
B XTIAP CONTRE | & RGN RBISPI I FE 7 X I h AT 2
FERIENCOH AR | 7, KA B SR ISP R A, &%
=X A SO R X AT SRR
IR ., 2{F R G R GEISP M 15 R X T 4R $h AT F
AREEN | REUEHE =
R RBIR AL ;%;igﬁi% o KRB A ISP F B TR, 2

AR R AT PR

P 0 L T R A ]
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BIFE HAFHES[RFIFIRINEE S F25(SFRy)

STC12C5A6082 R 51 5 HLIIFE 7 A7-fith s AN B4 A7 fidh e 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 P A28 5 {55 —PSEN. STC12C5A60S2 Z %1 B F WL N #1280
T A es, LAY EANZ 4 AR PN Bk 23 (8] Y ERAM (2567 711) AT Y f&

RAM (1024F75) « H4L, STCI12C5A60S2 F 1) B Fy MLk v PA T ) 72 Fr A F i 64K B4 5B H 41
71 2% o
3.1 FEEFTFiEzE

FEFF A28 F TAETBOH P REFP . BRI R 4505 . STC12C5A60S2 5 41 5 1y ML N 58 At
T 8K~62KF 5 (I FlashfEF 21 2% . STC12C5A60S2 Z 41 & Fh AU -5 8 1 ML FE FF Flash 724 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 5L HLEE 7 A7 filf 2 STCI12C/LESA60S2/AD | 0000H-OEFFFH (60K)
IAP12C/LE5A62S2/AD | 0000H~0F7FFH (62K)

BRHLENE, PR (PC) I 25 H0000H, MO000H TG A HATREF . 3 4 T ke
2572 7 BN il CORR A W ) &) 07 TRE 7 A7t s St fEFR T A7 fas , A s
—AEE N O HhE, R A IS BN S, B LSS E Sk SR LI N 1 Rk
FHATIRE . AMER P WO BT IR 25 A2 FE (N I HB AL /2 0003H, 5 I 8% /4 B2 0 It IR 5 A2+
FIN T E 2 000BH, A5 H W 1) A T IR 5572 7 N I HBIE 2 0013H, B 88 / 1 £ 2% 1 H
R4S A2 N CI U HE 2001 BHEE . 58 22 (1) o T AR 25 R 73 BN 1 b (o i v ) DAL B e ) o b 2
o FH AR AR A TN 1 MRk ) (R B DX TR (8N 1) IR, — R L TE R R AT 5 2 1) v T AR 4%
TR, DRI, —RCAE Hh e B bk X 3 A7 7 — S e AR R RS HE 4, 48 1) LI T IR 55 72
J 12 8] AT

%ﬂ”Flashﬁﬁ%%‘%ﬂE%}iE%ﬁﬁz%Eloﬁikut, e 1A AR R A T (S
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3.2 HIREFEER(SRAM)

STC12C5A60S2 51 B AL N EBAE A 1 12807 TIRAM,  AJ FH T A7 RS - PR AT 1) o ) 45 SR A0
TFEEHE . IR A7 A AR AT B AR5 S ik 2 1] - Y ETRAM (2567 715) A1
JERAM (10247F71) o IEAh, STCI12C5A60S2 & 4§ A HLIE v] LLT W 7E Fr 4 & I 64K B AN B
hEes

3.2.1 HERAM

PERAMBE 256271, AT N3N : K128 FTHRAM(S5184t8051%A) . =128FH
RAM (Inte | 7E8052H ¥ & 7 =128 EFIRAM) S KFIR I RE AT A7 a8 [X o K 1287717 I 4540 A7 fits 2 B T
B Fh ] (A Fhk . m 1287 TRAMS Rk Th e 25 17 as X S A A R g stk s B, #04eF
FH80H~FFH, bl 25 [a] BARSAN R B, (EF RS0, 8 8 A [ i -4k 5 20 BA X
Iyo EI28FTTRAM K GEAIBE -0t HrpkThe Frae X K] B T4k

N ERAMII 25 R G0 I s, kY6 2 00H~FFH .

FF 7FH
e 08s FEIR I RE 2 A7 2%
N (SFRs)
HRAM 30H
‘ 2FH
80 AL TR X
Tl s P 1k
N EHSRAM 18H . 7H
TAE4 2
00 10H
Trea 1 |OFH
P RAM 08H 07H
oor L_L1E4L 0
1281 I HBRAM

{1287 I RAMELFRIE FHRAMIX o 3l FHRAMIX XL v] 73 8 TAE A A7 a4l IX, mlfiSthkX, H&
RAMIX FOHEAR X o TAF 2747 2341 X thhik MOOH~1FHIL32B (F2745) 870, 43 N4d] (g — 4/ h—
M), A TSI TIEF A4, 95 NR0 ~ R7, HETARMKYES(E., &
WA TAE S, LR EEHEEE . RO~RTZH A e, RO RN HEAER
R . FEFIRETPSWE 2 PRSI MRS & V€ 4 uifd H I TAE A8 4. W R HPSW
FALEIINH . AT FHEX [ M20H ~ 2FHIL 164N 745 80, 20H~2FH ¥ ¢ B AT [ -3 E RAM
BT — R AR A ] DO B AT A — A B, FR12847, BT RH B [ ik v ]
00H~7FH. {7tk F Z£00H~7FH, PHIRAMAL 128775 1yt th /2 00H~7FH; MAMRE, —
2 L0h s sy = o3t PR 4 7 e = S 7N 1) D PR V8 12 = 19 sl O AP (TR e e 10 e = A TP
—AFARIG, AR AAE TR X . N EBRAMA () 30H~FFH 7T /2 Fi F RAMAT HE #%
X.o —ANSOLIHERSEET (SP), FTHMMERX . BAHLEN )G, HEMRIEESPNOTH, &M T
TAERATZRAOFIRT, Kk, FH P VI TR 7 # N AT SP BYIME, — Mk B 7ESOH UL 15
JCHNH.
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PSW : BEFREFEHFS (T4
SFR name | Address |  bit B7 B6 B5 B4 B3 B2 Bl BO
PSW DOH name CY AC FO RSI1 RSO oV F1 P

CY : tr&fr. SHATINEIZER,, YEESMEIBTALE AL, BT IRIZEE E i b A (S AL,
CYAL; JRZ RO

AC : BEOZEENAL . BHATINEEERS, YB3, ST IR IE BB E B, ACHT;
RZ N0 BB ALFR EACK H 872 9 1 (8T BCDRS I ks B % .

FO : M40,

RSI. RSO: TAEZAFaSAMIEREN. WFER

RS RSO HTAEH ) TAE T A7 25 41 (RO~R7)
0 0 02 (00H~07H)
0 1 14H(08H~0FH)
1 0 22H(10H~17H)
1 1 34[(18H~1FH)

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

P AEARENL. ZARENIR LRI R INERACCH LN A AT . Qi R mEEACCH LA
HOuAHEG MPEL; 2 FANASACCH MOy B8 (RO I, PAZN0

HEFFE £ (SP):

HERRARE e — S E H &7 88 . B B HERR TR A RAMBR R IO B . RAEENG,
SPHILEALALOTH, A3 HEAR S5 HHOSHIE LI 4f, 5 E0SH~IFHH G & T TAE S 7 a4
1~3, AAEFRR A BRI, i ISP B4 y80HEL B K IME N E . STC12C5A60S2
ZH AR 1 A, B EURE B AHERR S, SPIN AN A,
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3.2.2 AR BRRAM

STCI12C5A60S25. ML Bk T B 256 71T N HIRAMAN, IEEK T 102471 I
RAM, HihEyE FE Z0000H~03FFH. i 1] N #53 FERAME J5 1E AN 55805 1 50 AL T Il b3 FERAM
7 A ], (HRASSZMIPOIT. P21, P3. 6. P3. THIALE. FEV 4B =, WY ERAME i
MOVXF 415, EIfEH” MOVX — @DPTR”E(#"MOVX @Ri"#8§4Vil. (ECIESH, wlfl
HxdatafE B/ RMEIA], 40”unsigned char xdata i=0; 7.

R HLA IR FERAMAE 75 1T LAV 7] 52 4 B 75 47 % AUXR (it A8EH) H FIEXTRAMAS 425 il o

STC12C5A60S2/AD/PWMARFI 5. Fr HL8O5 1 HL ML 4 RERAMA H J2 2% IEALEST . RF Ik D RE 73 A7 7

Mnemonic | Add Name 7 6 5 4 3 2 1 0 Reset Value

AUXR | 8EH |Auxiliary Register |TOx12| Ti1x12 |[UAR_MOx6| BRTR |S2SMOD| BRTx12 | EXTRAM | SIBRS | 0000,0000

EXTRAM: Internal/External RAM access PNEB/#PESRAMAZEX
0: WP BIMEXT RAMA] DAAEEL.
STC12C5A60S2/AD/PWMZ 51) 5 F-HL
7E00HZF 3FFHA TG (1024F75) , {1 FIMOVX @DPTRHE A7 ], 2 3sh 400H K H 11k %% [A]
RARVT M AMREE G (4000 JG) , MOVX @Ri H BEV; W] 00HEFFHER JT

1: External data memory access. AMalEE/FNE o5 AL
A% 117 ) Y BB RERAM,  IGIFMOVX @DPTR/MOVX @Ri f i i 5] 4738052 24 - HL

O0xFFFF FFFFH
4hiE RAM
63KB
4hE8 RAM
64KB
0x0400
0x03FF
Auxiliary RAM 1KB
0x0000
0000H

EXTRAM=0 EXTRAM=1
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MHAREEZE QLD -

Ui 1) P94 & U EXTRAM

TR R D B A A7 A A B (T gm 7 0

AUXR DATA S8EH; i H AUXR  EQU 8EH EX
MOV AUXR,  #00000000B; EXTRAMAZIEN” 07, Hsz EEEA AN 07 .
:MOVX A, @DPTR / MOVX @DPTR, AF§4 1]V in] P34 R IEXTRAM

;MOVX A, @Ri / MOVX A, @Ri $84 1] E 45 il A9 & IIEXTRAM
5 4R 4-STC12C5A6082 2 41 ) BE Vs i) N #1547 2 BIEXTRAM (O0H-FFH, 3:256%77)
5 AT RE IEXTRAM

MOV DPTR, #address
MOV A, #value
MOVX @PTR, A
S B T N YT R UEXTRAM
MOV DPTR, #address
MOVX A, @DPTR
RD+ £ 4|
;Wi #address < 400H, WIFEEXTRAMEZA” 07 B, Vi4#EE LAEWEE, 2 LESNTE
JEEXTRAM

o WA #address >= 400H, NS Z 05 A PEE_ LANEY B AIRAMELT /0% 7] (400H—FFFFH)

25 15 ) NS5 R IEXTRAM |, PAB: 2=
MOV AUXR, ~ #00000010B; EXTRAMFEHIALEE A 17, 28 1115 M EXTRAM, AR 5

HLH P RAGR NSMBY R T1/0 B0 f ik X 2 AR X, A5 A Y R K
EXTRAMGEH AL AT e, CREURAZ ve BN 17, 2810 i Bk N 3 J MEXTRAMAE RT A .

RS
SR F ¥ B AUXR 2577 4% H) ] B 82 FIMOVX @DPTRAE 45 1n) Ik A 35647 Ji8 FUEXTRAM, #83L itk
RAMZS (], K i 5 #h B0 6. AR RGEAMT T SRAM, 17 S B FH 125 [/ 10245715, AT L
P HLSRANAE 2, i n4s 2:STC62WV256, 15620256, UT6264%5.

MHRBIEZ%E (C EF
/% Ui i) 5B 9 FE FEXTRAM */
/% STC12C5A60S2/AD/PWMZ 51 B4 F /19 (00H — 3FFH, 3£10245F59 JE# AUEXTRAM) s/
/* FIEESR TR AR A (C IBEF 0/

sfr AUXR = 0x8e /RN AN 1 B AUXRELAS FH A BHAUXR */
AUXR = 0x00; /%0000, 0000 EXTRAMAZIEO, FLsi b HEAIET ILAZ R0 */
unsigned char xdata sum, loop counter, test array[128];

/* CRAREFE UK xdata BIR]ELIEYT A/ A AR HOEXTRAMs/
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/% B WEY RIVEXTRAM - %/

sum = 0;
loop counter = 128;
test array[0] = 5;
/% BEG T YT R EXTRAM %/
sum = test array[0];

n#address<400H, WIAEEXTRAMAGI N 07 W, VilRIWEE AN, EH EAESMEIEXTRAM
N #address>=400H, NS EV7 I YFE FANEY FEFIRAMELT /045 7] (400H-FFFFH)
*/

2R 17 A WY 2 BUEXTRAM, wiprms
AUXR = 0x02; /% 0000, 0010, EXTRAMGZ &N 17, 25 1E 17 W] EXTRAM, LAR: 5/
FHLEH T R AMBY R 71/0 B A& IR Z AR X, AE 5P
EXTRAMIZ#5 EA o, BIAEE N 17, 221150 N 355 e FIEXTRAMER T LL T .
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STC12C5A60S2 &R 41 . 7 (LN 89 R RAMIE 7R A2 7

:/% —— STC International Limited */
;/*% —— STC kK~ it 2006/1/6 V1.0 */
i/*% —— s STC12C5A60S2/AD/PWMARFIHE FHL MCU A FERAMB S R F */
/% —— Mobile: 13922805190 */
:/* —— Fax: 0755-82905966 */
/% —— Tel: 0755-82948409 */
/% ——  Web: www. STCMCU. com */
/%~ ABURFRFAESTC-ISP Ver 3. 0A. PCBAY 4R A2 T kil —————— 5/
/% ——  WREAERR A AR, G R T R T STCH TR AR F —— %/
/% ———  WREAE CE A G SRR, SR SCE AR T STCHI TR R T —— */
#include <regbh2.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;
/% MAREZH 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, 0x2a, 0x2b, 0x2c, 0x2d, 0x2e, 0x2f,
0x30, 0x31, 0x32, 0x33, 0x34, 0x35, 0x36, 0x37,
0x38, 0x39, 0x3a, 0x3b, 0x3c, 0x3d, 0x3e, 0x3f,
0x40, 0x41, 0x42, 0x43, 0x44, 0x45, 0x46, 0x47,
0x48, 0x49, Ox4a, 0x4b, Ox4c, 0x4d, Ox4e, 0x4f,
0x50, 0x51, 0x52, 0x53, 0x54, 0x55, 0x56, 0x57,
0x58, 0x59, 0xba, 0x5b, 0x5c, 0x5d, 0xbe, 0x5f,
0x60, 0x61, 0x62, 0x63, 0x64, 0x65, 0x66, 0x67,
0x68, 0x69, 0Ox6a, 0x6b, 0x6¢, 0x6d, Ox6e, 0x6f,
0x70, 0x71, 0x72, 0x73, 0x74, 0x75, 0x76, 0x77,
0x78, 0x79, 0x7a, 0x7hb, 0x7c, 0x7d, 0x7e, 0x7f,
0x80, 0x81, 0x82, 0x83, 0x84, 0x85, 0x86, 0x87,
0x88, 0x89, 0x8a, 0x8b, 0x8c, 0x8d, 0x8e, 0x8f,
0x90, 0x91, 0x92, 0x93, 0x94, 0x95, 0x96, 0x97,
0x98, 0x99, 0x9a, 0x9b, 0x9c, 0x9d, 0x9e, 0x9f,
0xa0, Oxal, Oxa2, Oxa3, Oxa4, Oxab, Oxab, Oxa’,
Oxa8, 0xa9, Oxaa, Oxab, Oxac, Oxad, Oxae, Oxaf,
0xb0, 0Oxbl1, 0xb2, 0xb3, 0xb4, 0xbb, 0xb6, 0xb7,
0xb8, 0xbh9, Oxba, 0xbb, O0xbc, 0xbd, Oxbe, 0xbf,
0xc0, Oxcl, 0xc2, 0Oxc3, Oxc4, 0xch, 0xc6b, 0xc7,
0xc8, 0xc9, Oxca, Oxch, Oxcc, Oxcd, Oxce, Oxcf,
0xdo0, 0xdl, 0xd2, 0xd3, 0xd4, 0xd>5, 0xd6, 0xd7,
0xd8, 0xd9, Oxda, 0xdb, Oxdc, 0xdd, Oxde, 0xdf,
0xe0, Oxel, Oxe2, Oxe3, Oxe4, Oxeb, Oxeb, Oxe7,
Oxe8, 0xe9, Oxea, Oxeb, Oxec, Oxed, Oxee, Oxef,
0xf0, 0xf1, 0xf2, 0xf3, 0xf4, 0xfb, 0xf6, 0xf7,
0xf8, 0xf9, Oxfa, 0xfh, Oxfc, 0xfd, Oxfe, 0xff,
0xff, 0xfe, 0xfd, Oxfec, 0xfb, Oxfa, 0xf9, 0xf8,
0xf7, 0xf6, 0xfb, 0xf4, 0xf3, 0xf2, 0xf1, 0xf0,
Oxef, Oxee, Oxed, Oxec, Oxeb, Oxea, 0xe9, 0xe8,
Oxe7, 0xeb, Oxeb, Oxe4, Oxe3, Oxe2, Oxel, 0xe0,
Oxdf, Oxde, 0xdd, Oxdc, 0xdb, Oxda, 0xd9, 0xd8,
0xd7, 0xd6, 0xd>5, 0xd4, 0xd3, 0xd2, 0xdl1, 0xdO,
Oxcf, Oxce, Oxcd, Oxcc, 0xch, Oxca, 0xc9, 0xc8,
0xc7, 0xc6, 0xch, Oxc4, 0xc3, 0xc2, Oxcl, 0xc0,
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0xbf, Oxbe, 0xbd, Oxbc, 0xbb, Oxba, 0xb9, 0xb8,
0xb7, 0xb6, 0xbb, 0xb4, 0xb3, 0xb2, 0xbl1, 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, 0Ox6a, 0x69, 0x68,
0x67, 0x66, 0x65, 0x64, 0x63, 0x62, 0x61, 0x60,
0x5f, 0xbe, 0x5d, 0xbc, 0x5b, 0xba, 0x59, 0x58,
0x57, 0x56, 0x55, 0x54, 0x53, 0x52, 0x51, 0x50,
0x4f, Ox4e, 0x4d, Ox4c, 0x4b, 0x4a, 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, Ox1d, Oxlc, 0x1b, Oxla, 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

b

unsigned char xdata Test array two[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, 0Ox1d, Ox1le, 0x1f,
0x20, 0x21, 0x22, 0x23, 0x24, 0x25, 0x26, 0x27,
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0x28, 0x29, 0x2a, 0x2b, 0x2c, 0x2d, 0x2e, 0x2f,
0x30, 0x31, 0x32, 0x33, 0x34, 0x35, 0x36, 0x37
0x38, 0x39, Ox3a, 0x3b, 0x3c, 0x3d, 0x3e, 0x3f,
0x40, 0x41, 0x42, 0x43, 0x44, 0x45, 0x46, 0x47
0x48, 0x49, Ox4a, 0x4b, Ox4c, 0x4d, Ox4e, 0x4f,
0x50, 0x51, 0x52, 0x53, 0x54, 0x55, 0x56, 0x57
0x58, 0x59, Oxba, 0xbb, 0xbe, 0xbd, 0xbe, 0xbf,
0x60, 0x61, 0x62, 0x63, 0x64, 0x65, 0x66, 0x67
0x68, 0x69, Ox6a, 0x6b, 0x6¢, 0x6d, Ox6e, 0x6f,
0x70, 0x71, 0x72, 0x73, 0x74, 0x75, 0x76, 0x77
0x78, 0x79, 0x7a, 0x7hb, 0x7c, 0x7d, 0x7e, 0x7f,
0x80, 0x81, 0x82, 0x83, 0x84, 0x85, 0x86, 0x87
0x88, 0x89, 0x8a, 0x8b, 0x8c, 0x8d, 0x8e, 0x8f,
0x90, 0x91, 0x92, 0x93, 0x94, 0x95, 0x96, 0x97
0x98, 0x99, 0x9a, 0x9b, 0x9c, 0x9d, 0x9e, 0x9f,
0xa0, Oxal, Oxa2, Oxad, Oxa4, Oxab, Oxab, Oxa’
Oxa8, 0xa9, Oxaa, Oxab, Oxac, Oxad, Oxae, Oxaf,
0xb0, Oxbl, 0xb2, 0xb3, 0xb4, 0xbb, 0xb6, 0xb7,
0xb8, 0xb9, Oxba, 0xbb, Oxbc, Oxbd, Oxbe, 0xbf,
0xc0, Oxcl, 0Oxc2, 0Oxc3, Oxc4, 0Oxch, 0xc6, 0xc7
0xc8, 0xc9, Oxca, 0Oxch, Oxcc, Oxcd, Oxce, Oxcf,
0xdo, 0xdl, 0xd2, 0xd3, 0xd4, 0xdb, 0xd6, 0xd7
0xd8, 0xd9, Oxda, Oxdb, Oxdc, Oxdd, Oxde, 0xdf,
0xe0, Oxel, Oxe2, Oxe3, Oxe4, Oxeb, 0Oxeb, Oxe7
Oxe8, 0xe9, Oxea, Oxeb, Oxec, Oxed, Oxee, Oxef,
0xf0, 0xf1, 0xf2, 0xf3, 0xf4, 0xf5, 0xf6, 0xf7
0xf8, 0xf9, Oxfa, 0xfb, Oxfe, 0xfd, Oxfe, 0xff,
0xff, Oxfe, 0xfd, Oxfec, 0xfb, Oxfa, 0xf9, 0xf8,
0xf7, 0xf6, 0xf5, 0xf4, 0xf3, 0xf2, 0xf1, 0xf0,
Oxef, Oxee, Oxed, Oxec, Oxeb, Oxea, 0xe9, 0xe8,
Oxe7, 0xeb, Oxeb, Oxe4, Oxe3, Oxe2, Oxel, 0xe0,
0xdf, Oxde, Oxdd, Oxdc, Oxdb, Oxda, 0xd9, 0xd8,
0xd7, 0xd6, 0xdb, 0xd4, 0xd3, 0xd2, 0xdl, 0xdoO,
Oxcf, Oxce, Oxcd, Oxcc, Oxcb, Oxca, 0xc9, 0xc8,
0xc7, 0xc6, 0Oxch, Oxc4, 0xc3, 0Oxc2, Oxcl, 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,
0xbf, 0xbe,
0x57, 0x56,
0x4f, Ox4e
0x47, 0x46,
0x3f, 0x3e,
0x37, 0x36,
0x2f, 0x2e,
0x27, 0x26,
Ox1f, Oxle
0x17, 0x16,
0x0f, 0x0e,
0x07, 0x06,

I

ERROR LED = 1;

OK LED = 1;

for (array point=0; array point<512; array point++)

{

0xbd, Oxbc, 0xbb,
0xbb, 0xb4, 0xb3,
Oxad, Oxac, Oxab,
Oxab, Oxa4, Oxa3,
0x9d, 0x9c, 0x9b,
0x95, 0x94, 0x93,
0x8d, 0x8c, 0x8b,
0x85, 0x84, 0x83,
0x7d, 0x7c, 0x7b,
0x75, 0x74, 0x73,
0x6d, 0x6c, 0x6b,
0x65, 0x64, 0x63,
0x5d, 0xb5c, 0x5b,
0x55, 0xb4, 0xb3,
0x4d, Ox4c, 0x4b,
0x45, 0x44, 0x43,
0x3d, 0x3c, 0x3b,
0x35, 0x34, 0x33,
0x2d, 0x2c, 0x2b,
0x25, 0x24, 0x23,
0Ox1d, Oxlc, Ox1b,
0x15, 0x14, 0x13,
0x0d, 0x0c, 0x0b,
0x05, 0x04, 0x03,

Oxba,
0xb2,
Oxaa,
Oxa2,
0x9a,
0x92,
0x8a,
0x82,
0x7a,
0x72,
Ox6a,
0x62,
0xba,
0x52,
0Ox4a,
0x42,
0x3a,
0x32,
0x2a,
0x22,
Ox1a,
0x12,
0x0a,
0x02,

0xh9, 0xb8,
0xbl, 0xb0,
0xa9, Oxa8,
Oxal, 0xa0,
0x99, 0x98,
0x91, 0x90,
0x89, 0x88,
0x81, 0x80,
0x79, 0x78,
0x71, 0x70,
0x69, 0x68,
0x61, 0x60,
0x59, 0xb8,
0x51, 0x50,
0x49, 0x48,
0x41, 0x40,
0x39, 0x38,
0x31, 0x30,
0x29, 0x28,
0x21, 0x20,
0x19, 0x18,
0x11, 0x10,
0x09, 0x08,
0x01, 0x00

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 HY64KBEIE 17 1%28 (K INRAM)

STC12C5A60S2 R A5 LAY FE6AKBANH A A7 il #s FN/O N HIRE JT . Ui 1Rl AN A5 A7
5L E], WREKRD/E B A . STCI2C5A60S2 251 B L T — /M) M B 6 AKB R 24
25 P TR R T B 29 A7 28 —BUS_ SPEED, 1% A2k .

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 I 7 7 A 5] Al PR I (8] FUALEAS 5 [ B 1N

0 1 [PO3 ik N7 I () AN GR35 I (] BALEAS 5 [ T B 2 2 i

1 0 [P 7 7 I [E] Al PRAS5 I [B] FALEAS 5 (Y T B & 3N B (A 2 Ja BRI B E)

1 1 [PO3 Ik g N7 I () AN OR455 I (] BIALEAS 5 (¥ T B 2 4 i

RWS2 | RWS1 | RWS0
0 0 0 |MOVX /%5 Jikidd 1A

MOVX  i52/5 Fikih &2~ i

MOVX  132/'5 kil 34 el

MOVX /5 kb a il ( Az Bk E)

MOVX  2/5 kit e5]~ i

MOVX  i2/5 Fikid /264~ i o

MOVX  B2/'5 JikiH A 74N I e

MOVX  52/5 Fikid &84~ i

—l—]— = OO

el Bl E=1 k=2 I Y e
el E=1 I el BE Rawll e

MOVXHFR A7 M P38 EAE R, 25 EAEAMEI R WY 10247 1TEXTRAMEY , DA 5 B 354
Zug, UL EBEE RARATEVIREIER F AN RS- A 2.

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

MOVX A,@Ri TR ARSI AT FERAM, (SRIHbHE) 2N BmEE | 1 4 615
MOVX A,@DPTR [Z45 FAEANEHIF P99 JERAM, (1667 k) 6 N\ Bnss| 1 3 8fx
MOVX @Ri,A BRI _EAEANIR T A YT ERAM (8A st kik) 1 3 817
MOVX @DPTR ,A |RIN#$%& 8 FAESMT Ay FERAM (16457 Hotik) 1 3 81
MOVX A,@Ri YIFE AR ANER I AN RERAM, (S8fz b)) e N B | 1 7+ sNotel
MOVX A,@DPTR |¥EE A2 SNSRI Ah ERAM, (1647 Huhit) 3% N\ B | 1 7+ 2 *Notel
MOVX @Ri,A USRI FE_EAEAN B A AN JERAM,  C 8fziihl) | 1 7+ 2 *Notel
MOVX @DPTR A |2 a3 MEE LAEANERI A AT JERAM, (1647 3hiik) 1 7+ 2 *Notel

Notel: Vi3 7 A AbEIY 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
HHHRW Bus SpeedHBUS SPEED#% il 2 47 28 H1 HIRWS2/RWS 1 /RWSO 4k &
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Timing diagram for MOVX @DPTR, A without stretch

ONONONONONONONONONONONONONO)

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 ) \J
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

ONONONONONONONONONONONONONO

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

X
N A

1
1
1
MOVX read cycle 1 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).

ONONONONONONONONONONONONONO)

\/

A

Clock
1 1
T 1
P2 ! X High-byte address X
1 1
T 1
PO : Xow-byte AddresX Data for writing X
T 1
ALE ' |
1
/WR !
P3.6 !
(P3.6) H MOVX write cycle
:
1

Twr = (1+7) cycles

A
Y

Timing diagram for MOVX @DPTR, A with stretch {RWS2,RWS1,RWS0} =3°b111 and
{ALES1,ALESO} ==2"b11
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]0J0]0]0]0]6]0J0]0]0]0]0]0J0]0]0]0)

1
MOVX read cycle

|
. A

Clock
[} 1
T
H .
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 455K IIBEF 783(SFRs)

REER T RE 7 A7 4% (SFR) & FHSR XS Fr 9 & DR RSBl AT A 3 . il . M ML 000 4% 1) 27 A7 4 AR
BAFRE, & MFRIIAEMMIRAMIX . STC12C5A60S2 241 ¥ A HLIN 45k Th it 27 77 2% (SFR) 5
P 1 128 = T RAMSRALL L F AH R (1 b ik i R, #0048 F SOH~FFH, {HAFIR Th e 27 47 2% (SFR) %20 H
HEZEF U4V .

STC12C5A60S2 Z 41 5y LI R IR T e 25 47 2 24 FR S bk B G R R s

0/8 1/9 2/A 3/B 4/C 5/D 6/E 7/F
OF8H CH CCAPOH CCAP1H OFFH
0000,0000 | 0000,0000 | 0000,0000
OFOH B PCA_PWMO| PCA_PWMI 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 P5MO 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,xxxX | 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 1IE 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
—_—

EE: WA AL RE WS TEER 4 AT DAREAT AL 3RAT, A REVE IS BERR (AN AT ABEAT f 358 AT
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™ o
=) Bk e VSE {7 kb K 755 LB SR
PO Port 0 80H | Po.7 | Po.6 | Po.s | Po.4 | P03 | P02 | Po.1 | Po.0 | 1111 1111B
SP HER AR 81H 0000 0111B
DPTR |DPL|  HddEiREN(K)  |82H 0000 0000B
IDPH|  ssset a) | 83H 0000 0000B
PCON RS g | 87TH SMOD|SMOD0|LVDF| POF | GFI | GFO | PD | IDL | 0011 0000B
TCON | EnfaesshlZrfEes [88H| TF1 | TRi | TFo | TRO | 1E1 | IT1 | 1BO | ITO [ 0000 0000B
TMOD %Hﬁ%%I;’gﬁfﬁ%?? 89H | GATE| o | M1 | Mo |GaTE| o | M1 | Mo | 0000 0000B
TLO JE I 2308 i 77 77 2% |SAH 0000 0000B
TLI1 SE I 35 K8 AL 75 /745 |8BH 0000 0000B
THO SEIN ZR0m 8 AL 75 A7 |8CH 0000 0000B
THI1 SE I 35 18 AL 25 4745 |8DH 0000 0000B
AUXR BT S8EH T0X12|T1x12|UART7M0x6 BRTR|SZSMOD|BRTX]2 EXTRAM|S]BRS 0000 0000B
WAKE_CLKO Ei Eﬁuﬁlg%%?; gﬁpﬁﬁﬂj SFH pcawakeu|rRxp_PIN_E[r1_piN_iEfro_piN_iE[Lvp_wakE[srrcLKofricLkofrociko] 0000 0000B
P1 Port 1 90H| P17 | P16 | P15 | P14 | P13 | P12 | PLI | PLO | 1111 1111B
PIMI  |PIHEARCE %741 91H 0000 0000B
PIMO  |P1IIHEAE & % /7 470| 92H 0000 0000B
POMI1  |[POCRLCAC B 37 A4 1| 93H 0000 0000B
POMO  |POIIHE A B % £7470| 94H 0000 0000B
P2MI1 P2 B 75 A7 e 1| 9SH 0000 0000B
P2MO |21 AE B % £74%0| 96H 0000 0000B
CLK DIV | W#/rsdfrds  |97H | -] - | - | - |ciks2|cLkst | CLKSO | xxxx x000B
SCON B 195 254785 | 98H | SMO/FE | SM1 | SM2 |REN | TBS | RB8 | TI | RI | 0000,0000
SBUF Rz g | 99H XXXX,XXXX
S2CON B 245 24788 |9AH [ S2SMO |s28M1|S2SM2| S2REN | S2TB8| S2RB8| S2T1| S2R1|  0000,0000
S2BUF B H2fEZ g |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 | - |ALES1|ALESO| - |Rws2|RwWSI|RWSO | xx10x011B
AUXRI1 Ly eS| A2H| - |Pca_p4|sPi_P4|s2_P4| GF2 | ADRJ| | pPs |x000 00x0B

P 0 L T R A ]
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. Ve

7% fik T - R AT Lo | A
IE ik foVFFfEe% | ASH| EA |ELVD |[EADC| Es | ETI | EX1 | ETo | EX0 [0000 0000B
SADDR | MALbhEIE S 2788 | A9H 0000 0000B
1E2 iy 7o VR A 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 UHE 8 77 /7881 | BIH 0000 0000B
P3MO | P3#ESAC B 77 /7450 | B2H 0000 0000B
PAM1 | PALE AL B 7 4% | B3H 0000 0000B
PAMO | PAIISEEC & 27 /7450 | B4H 0000 0000B
1P2 ?ﬁ:ﬂiﬂlifﬁﬁﬁt%f&ﬁ?% B5H| - | - | - | - | - | - | PSPI | PS2 |[xxxx xx00B

FAF A
IP2H ?ﬁ:ﬁﬂiﬁﬁﬁtf‘ﬁfﬁ%?% BO6H | - | - | - | - | - | - |PSPIH|PS2H xxxx xx00B
ZAF A

IPH $%ﬁ%ﬁ%$%%ﬁ$]mHPMM$MmMMMHhmhmHPMHhmHPMHO%O%WB
P iR Se 2 2 /7% | B8H | PPCA | PLVD |PADC| PS | PT1 | PX1 | PTO | PX0 [0000 0000B
SADEN | MHLHbHERZ 7 8% | BOH 0000 0000B
P4SW Port-4switch  |BBH| - |LVD_P4.6|ALE P4.5|NA P44| - | - | - | - |x000,xxxxB
ADC _CONTR | A/DiHnizh| & 174: |BCH ADCiPOWER|SPEEDl|SPEEDO|ADC7FLAG|AD(LSTART|CIISZ|CIISI|CIISO 0000 0000B
ADC_RES | A/DfHesh J 27 {74 = |BDH 0000 0000B
ADC_RESL| A/D¥%e#e25 B 27 7 %3 /1K | BEH 0000 0000B
P4 Port 4 COH | P47 | P4.6 | P45 | P44 | P43 | P42 | P41 | P40 |1111 1111B
WDT CONTR| & [ S35 | 257 17 7 CIlH WDTiFLAG| - |EN7WDT| CLRﬁWDT|IDLE7WDT| PS2 | PS1 | rso |0x00 0000B
IAP_DATA | ISP/IAP #lE%174s | C2H 1111 1111B
IAP_ADDRH| ISP/IAP &8zt lik % 774 | C3H 0000 0000B
IAP_ADDRL | ISP/IAP {ik8fv il 27 4745 | C4H 0000 0000B
IAP_CMD| ISP/IAP x4 %5fras |CSH - T - 1 - T - 1] | [ Ms1 | Mso |xxxx xx00B
IAP_TRIG| ISP/IAP fir & fih & 75 /74% | COH XXXX XXXxB
IAP_CONTR| TISP/IAPEs#hZ7474¢ | C7H [1APEN]sWBS[sWRST[cMD FAIL] - Twt2] wTl [ wTo ]0000 X000B
P5 Port 5 cs| - | - | - | | P53 | P5.2 | P5.1| P5.0 |xxxx 1111B
P5M1 | P5EAC B 777451 | COH xxxx 0000B
P5MO | P5IREAC B 27 /7750 |CAH xxxx 0000B
SPSTAT SPLIR A% /74  |CDH|SPIF | wcoL | | - | - | -] -] - [00xxxxxxB
SPCTL SPIZ i) 2 17 4% CEH |SSIG| SPEN |DORD| MSTR | CPOL| CAPHA |SPR1| SPR0|0000 0100B
SPDAT SPIE I 75 17 4% CFH 0000 0000B
PSW BEREsSEaFe [DoH| ¢y | ac | Fo | Rst | Rso | ov | F1 | P [00000000B
CCON PCAPEHIZi /7% |DSH| cF | cR | - | - | - | | cCF1| ccFo [00xx xx00B
CMOD PCAKIZ /788 |DOH|CIDL| - | - | - |cPs2|cpsi|cPso| ECF |0xxx 0000B

82

BB E SRR T AR A

4

SL:

0513-5501 2928 /2929 / 2966

fEH: 0513-5501 2969 / 2956 / 2947



STC12C5A60S2 2 51l ¥/ HLI6 75

AR SCEF G - www.STCMCU.com

I B 4 AR S £ 13922829991

HF R £ 13922809991

s L 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 PCANII{"SEZE Mode | poy ECOMI |CAPP1| CAPNI | MAT1 | TOGI |PWM1 | ECCF1|{x000 0000B

ACC EJiliE EOH 0000 0000B

CL PCA Base Timer Low | E9H 0000 0000B

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

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

B BEF A7 2 FOH 0000 0000B

PCA_PWMO AIL if;:r\;vli ;\Ais(t)gfo F2H| - | - | - | - | - | - |EPCOH|EPCOL xxxx xx00B

PCA_PWMI Ai%‘i:rygigs‘zgfl F3H| - | - | - | - | - | \ |EPC1H|EPC1L xxxx xx00B

- | ~ 4T B = e

IP2H %*Wm}?%f'”“% B6H| - | y | L | - | - | - | 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

P 0 L T R A ]
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T TR BRI A A — T 805 1 B WL FH ) — L A o
1. BFITHERPO)

FRIF T BB PCIEY I R AT, AJE TSFRZ . PCFK 1607, J& 1 TH k& HTE 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 I &7 A e, TS EA. & TS I H AR SE s
R E L (e PSS s

3. BEF=s

BEHAE e (E TRV R E B i 5 BN AR & . MUL ABFE A0 223 AR 2717 2$B
HISAL TR 5 HUkH e, FifF i 160 e F R 1 A IAEAT, S A AEBY . DIV ABFE 4 HIB
FLLA, BEBGRAEMAEAT, RBUFBAEBT . 2 ASBIE 7] LA Ve FH (2 27 11 2% .

4. BFEREFPSW)F 7R
SFR name | Address | bit B7 B6 B5 B4 B3 B2 B1 BO
PSW DOH name CY AC FO RS1 RSO oV F1 P
CY : tr&fr. BATINESEN, AHetrBIBTA A B, BT IS B i A S A
CY N1 Jxz A0
AC : HHOIEENAL . HATINEE RS, MBI AR, SPATIEIE HBIA AR, ACH;
R N0, VBB bR EACH) B B2 7 TBCOM N s B A %
FO : HFPAREA0.
RS1. RSO: TAEZAEALHIIETES7 . RSI. RSO:  TAEZAESedl ik fefr. WF&

RSI RSO YRS B AR A7 38 41 (RO~R7)
0 0 04H(00H~07H)
0 1 14 (08H~0FH)
1 0 240 (10H~17H)
1 1 320 (18H~1FH)

OV : i bR EAL.
FO : M FP#FRENL,
Bl : {RE{L

P FHEFREN. ZhEESIELARIL B INSRACCH L AN A M . dn R B hngtAaccH LA
BONEHL WPEL; 24 En2EACCH AN BN E (50 I, PAZ A0
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5. TR ET(SP)

HERRFRET R — AN L A A7 88 T HR s AR TS AE N SERAMBR R L B . RGBS,
SPHIHAALOTH, fH 7S HEAR S L HOSHA LI 46, % FE0SH~1FHH iyl & T TIEwfF s 4
1~3, EAEFEFHT T S X, ) 4 4R SPAE B A% Jy8OHER B K fRME A H . STC12C5A60S2
RYVH WL MRS ) AR, B EE NS, SPIIAIE K.

6. BIEIEET(DPTR)

PG Fe 5 (DPTR) & — 1640 % Fl %547 2%, mDPL ({84L) FIDPH (7= 84%) 4H A, Hhhik /&
82H (DPL, ik =%17) A83H (DPH, & 17) » DPTRAZ AL S805 AL H M — 1] LA BB 4T 16 AL A E 11 7
TE 24 0] 23 59 5 DPLIR DPH % 7 5 HEAT BEAE . STC12C5A60S2 3 51 ¥ Fr WA AN 1647 () H 9 45 41
DPRTOAIDPTRI. X PAANEHE F8 4 L A — AN bbb 23 (8], W38 15 B DPS/AUXRT. 0%k ¢ HL Al fifi
F R fa %t

12C5A60PWM/AD/S2 Z4118051 HLF ML XUEFRFEEr Kok 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 ZFAF2sikFfiu

0: DPTRO is selected DPTRO#Y 1% %

1: DPTR1 is selected DPTR1#¥ 1% £%

R B WA WS 16-bi tEHE 54T, DPTRO, DPTR1. 4DPSE 47 O, 6 $#EDPTRO,
MDPSIE AT NI, & FEDPTRI.

AUXRIFFIR TN BE 25 47 5%, O T-A2HE T, Ho A (A7 AN v B A 2R 5 4 B U7 ). {H B T-DPSAz
ALFbit0, MO AUXRL 25 A7 2% F INCHE 4, DPSALMHE 25 S %, FHOZAR fl 1 51 B 1738 A0, BV AT SEELXY
MR FE B (1) PRE D) 4.

L7255
;B RR IR T BE A A7 A 0 X
AUXR1 DATA  0A2H

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

MOV A, #55H

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

MOV A, HOAAH

MOVX @PTR, A K5 2FFHE G B N 0AAH
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INC AUXR1 . ILDPS 1, DPTRIA A

MOV DPTR, #1FFH . BEDPTR1A1FFH

MOVX A, @PTR  ; EEDPTRIZMNEFR & 48 nl A IFFHER ST N 2, RN#sAZE y55H.
INC AUXR1 - JEIDPS A0, DPTROA 2%

MOVX A, @PTR  ; ZDPTROFAE 48 4148 7] I 2FFHEA TG N 2%, B N#8AAE H0AAH.
INC AUXR1 . IKISDPS A1, DPTR1A %%

MOVX A, @PTR ; EDPTRIZMNEFR S48 I A IFFHER ST N 2%, RN#sAZE y55H.
INC AUXR1 - JEIDPS A0, DPTROA 2%

MOVX A, @PTR  ; EZDPTROFAE 48 4148 7] U 2FFHEA TG N 2%, B N28AAE H0AAH.
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HF4E STCI12C5A60S2R 58 BN BI/0OO%EH
4.1 VOOZMARN LTIEERA KA E T 48

VoOfcE

STC12C5A60S2 & 51 5 HLFT A 1/0 0 ) GErBaP4 I AIPS 1) R b 804t B ldfh TAESE R 2
—, WTFRR. ARPERS N HEXUE /55 B (BRAESOS L B sidEds fa /ot
bdr AN GRBLD BT IR ThEE . &S 11 i 24N 2 ) 25 A7 4 0O AE R 3 ok B AN 51
TAEZEA ., STC12C5A60S2 R4 5 AL B AL G NHEX A /55 FHL (E4805111/011) #
o 2VEL B A S HESE, 0. 8VEL RIS AKH T BANT /0 RS AE 13 v A F20mA,  (HEEANE
F R AR 120mA .

I/ R AR sz
P51 5E <P5.3, P5.2, P5.1, P5.0> (P5O0#hbE: C8H)
P5MI1[3 : 0] P5MO [3 : 0] /O IR
VXA (15 458051 /O D
0 0 FEHLR AT IA20mA | P HLIR N230pA
HTHliE Rz, 9FrA250uA~ 150uA
0 1 RHEREIE SR bREIE,  IA20mA, EFER D
1 0 SUONEIN C B
1 1 FFI%(Open Drain), A Ehi BLBHMIHF,  E4HMN

240 MOV P5MI, #xxxx1010B
MOV  P5MO, #xxxx1100B
P53 0TI, P5.2 A s HES R St PS. 1A s B4R N P5.0 9 XA 11/ 58 4

PATE <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 1/0 IR
0 0 FEFEIATIE20mA , fi7 LI A230uA
HFHERZE,  SEFRA250uA~ 150uA
0 1 RHER I SR s, IA20mA, ENFER A D
1 0 NN C D
1 1 FHI%(Open Drain), A Ehi FLBHMTHF, AN

Z4(5]: MOV P4MI1, #10100000B
MOV  P4MO, #11000000B
;P4 TNTFIR, PA.6 AR HEN iy H P45 A i B N P4.4/P4.3/P4.2/P4.1/P4.0 XU ] 111/ §5 L $ir

T [ O T R A A FHL: 0513-5501 2928 /2929 / 2966 fEE: 0513-5501 2969 / 2956 / 2947 87
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P3O#EE <P3.7, P3.6, P3.5, P3.4, P3.3, P3.2, P3.1, P3.0M>(P3O#sht: BOH)

P3MI[7 : 0] P3MO [7 : 0] /O R
YEXL] (£ 458051 /0 IR
0 0 FE I ATIE20mA |, fi7 LI A230uA
TG,  SEZFRAN250uA~ 150uA
0 1 sRiEREI . SRR, IA20mA, ENFER A
1 0 NN C &
1 1 JFI(Open Drain), P LR EHKT T, E4Mn
2445 MOV P3MI1, #10100000B

MOV P3MO, #11000000B
;P37 971, P3.6 9 s e 45 41 P35 = BH 4 N, P3.4/P3.3/P3.2/P3.1/P3.0 Y #E XN ] 1 / §5 b0

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

P2M1 [7 : 0]

P2MO [7 : 0]

/O IR

0

0

VXL ] (15458051 1/O IfER)
FEHLIRNIA20mA , BT N230pA
HTHliGE Rz, R N250uA~ 150uA

0

1

SRR R bR, TA20mA, N PR i D

1

0

PO C rBED

1

1

J1¥&(Open Drain), P38 _Fdi FEREIIT,  ZAM

Z&451) -

MOV  P2MI, #10100000B

MOV  P2MO, #11000000B
sP2.7 97 I, P2.6 R HE I L P2.5 4 = BEL A N, P2.4/P2.3/P2.2/P2.1/P2.0 N HEXL ] 11 /55 i

P1O#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 HHES (PLx W A/DR R, 75 ks FL s B8 T I 5 s PR D

0

0

YEXL] 1 (£ 468051 1/O IR
FEFEINTIE20mA |, fi7 LI A230uA
TG R %, bR AN250uA~ 150uA

0

1

G CsR R, IA20mA, ENER LD

1

0

RN C @D, mEIZVO N HVENA/DEH, TR

1

1

JFIF(Open Drain), WHZI/O T FHENA/DAEFH, wlkitiiz

25451 -

MOV  PIMI, #10100000B

MOV  PIMO, #11000000B
;P17 IR, PL.6 st 4 P 1.5 =i B4 N, P1.4/P1.3/P1.2/P1.1/P 1.0y #EX ] 1 / §5 b0

88 T I L R T A PR ]
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PO# & < P0.7, P0.6, P0.5, P0.4, P0.3, P0.2, PO.1, PO.0Id>(POHitEk: 80H)

POML1 [1 : 0] POMO [1 : 0] /O A
YEXLH] (£ 458051 1/0 AR
0 0 FEFEIATIE20mA |, Fi7 LI A230uA
HFHERZE,  SEFRA250uA~ 150uA
0 1 WA C o Edif,  nlak20mA, BRI D
1 0 SONEN C Bl
1 1 FHI%(Open Drain), A Eh pLBHMTHF,  EHhn

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

AR

EAREEANT/01E 59 v R BE 2K 52 20mA F E FEL IR (82 LN BR AL B, 41K, 560Q%%), 1&
SR L I AR B 20m AR B FEU (DI PRI R EED | (EEEASE I LA R A B
i 120mA. BIAAMCU-VCCHEN B EL IR AN B L 120mA, MMCU-Gnd it B FRL AN AR 120mA, BRI /I
H LR AS BEE I 120mA.
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PR T/0 FUMI SR I 5 A7 S L BE &7 T ik, BLOT T P A ify

P5 register (7] {7 -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) {7 5-41k)
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
P5M1 C9H name - - - - P5M1.3 | P5SM1.2 | PSMI.1 | P3M1.0

P5MO register (A7) {37 3H4k)
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl B0
P5MO CAH | name - - - - P5M0.3 | P5MO0.2 | P5MO.1 | P5SM0.0

P4 register (7] iz 3-41k)
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] i F-4ik)
SFR name | Address | bit B7 B6 B5 B4 B3 B2 Bl BO
P4M1 B3H name | PAM1.7 | 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 (7] {3/ F-11b)
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 iz FHhk)
SFR name | Address bit B7 B6 BS5 B4 B3 B2 Bl BO
P3M1 B1H name | P3M1.7 | P3M1.6 | P3AM1.5 | P3M1.4 | P3M1.3 | P3M1.2 | P3MI.1 | P3M1.0

P3MO register (A~ 7] {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

90 I ENA T AR AR MHL: 0513-5501 2928 /2929 / 2966 B2 0513-5501 2969 / 2956 / 2947
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P2 register (7] {3/ F-41)

SFR name

Address

bit

B7 B6 BS B4

B3 B2 B1 BO

P2

AOH

name

P2.7 P2.6 P2.5 P2.4

P23 P2.2 P2.1 P2.0

P2M1 register (A7) {37 F-4)

SFR name

Address

bit

B7 B6 BS5 B4

B3 B2 B1 BO

P2M1

95H

name | P2M1.7 | P2M1.6 | P2M1.5 | P2M1.4

P2M1.3 | P2M1.2 | P2M1.1 | P2M1.0

P2MO register (A7) {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-41b)
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 SH4)

SFR name

Address

bit

B7 B6 BS B4

B3 B2 B1 BO

PIM1

91H

name

PIM1.7 | PIM1.6 | PIM1.5 | PIM1.4 | PIM1.3 | PIM1.2 | PIM1.1 | PIMI1.0

P1MO register (A7) {37 5-4)

SFR name Address bit B7 B6 BS B4 B3 B2 Bl BO
PIMO 92H | name | PIMO0.7 | PIMO0.6 | PIMO0.5 | PIM0.4 | PIMO0.3 | PIMO0.2 | PIMO0.1 | P1IM0.0
PO register (7] {3/ F-41)
SFR name | Address bit B7 | B6 | B5 B4 | B3 B2 Bl BO
PO 80H name | P0.7 | P0.6 | P0.5 | P0.4 | PO.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 (/N n] {7 3-1k)

SFR name

Address

bit

B7 B6 BS5 B4

B3 B2 Bl BO

POMO

94H

name

POMO.7 | POMO.6 | POMO.5 | POMO0.4

POMO.3 | POMO.2 | POMO.1 | POMO.0

P 0 L T R A ]
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4.2 STC12C5A60S2% %58 H¥1P4/PSORYEHR

XFSTC12C5A60S2/AD/PWMZ 51 B4 F HLEIP4/P5 I fI5 18], n B35 18] % #RIP1/P2/P3 0, FfH.
WA Sk, P4 AUHhECOH, PS5O HIHbhEFECSH.

P43 I AEAECOD , PAT PR —fr bl Saik, Atk 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
P5ui R ibEfEC8h , PS5 O — Ay nifrgtht,  Arbhban .

(DA - - - - 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 L[4 —Thie
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,xxXxx

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

1, iEid % EP4SW.4 = 1, BiNA/P4. 4% & BI/O1 (P4.4)
ALE/P4.5: 0, H A7 J5P4SW.5=0,ALE/P4.5JH 2 ALE(S 5, WA 1E FIMOVXFE 235 1] A1 i 2ot i)

AEHE S

1, & BEPASW.5 = 1, BFALE/P4.5[H1i% & i1/O 1 (P4.5)

EX LVD/P4.6: 0, 5 A7J5P4SW. 6 = 0, EX_LVD/P4. 62 /M EAS IR, T 48 FH 25 0 07 Rl B
S T SRS
1, ki EPASY. 6 = DEEX _LVD/P4. 6% B R 1/001 (P4. 6)

TEISPREs R R I % B RST/P4A. THIHE —Thie
RST/P4.74E I SPREE AL I e 3% 52 AT AL /P4, 7100, Wik B P4, 710, 250 FH A3l sl e

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

92 i ES AR T AR AT ML 0513-5501 2928 /2929 / 2966 fEH: 0513-5501 2969 / 2956 / 2947
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FHAUXR1 2717 25 % B (PCA/PWM/SPI/UART2) 2 #EP1 ik 2 AEP4 1

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: 0, R4 PCAZEPL]
1, PCA/PWMMP1 474 2P4 1
ECTMPL. 244 3P4, 11
PCAO/PWMOMP1. 3414 F|P4. 211
PCAL/PWM1MP1. 417)3: 3P4, 311

SPI P4: 0, HESPILEPLLI
1, SPIMPII)#3IPA]
SPICLKMPL. 784 2pP4. 311
MISOMPL. 63 51P4. 211
MOST MP1. 544 3P4, 111
SSMP1. 453 FIP4. 011

S2 P4: 0, HAUART27EPLI
1, UART2MP1 1473 3|P4 11

TxD2\P1. 3U)# E|P4. 3111

RxD2MP1. 2V]#:2P4. 210

GF2: JE R bR EAL

ADRJ: 0, 10f7A/D¥LH#esh B m8ALAEADC_RES 73 47 %%,

{207 AEADC RESL 2 1578
1, 10fZA/D¥E ¥l F ) 5 = 20 JAEADC_RES 25 47 28 MK 247,
(8L EEADC RESL 2 1 78
DPS: 0, &k £dETa £ DPTRO
1, 55—/ 3R $EEDPTRI

P 0 L T R A ]
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4.3 /OO EMMARH TIER N EHHER]

4.3.1 ENEOMmEEE

U 7] 11 TR0 T R 4 B L RO\ T R T /S 76 B B 1R RS . BRI 2 12
Wit oM LI IRE AL J RS, A VAN B LR . 2431 R SR, B IR A IR 3,
AR 24 K LA o TSI 1A 3 ot 5 A 3 AR [ P 7

TE3A LR A, A LR SRy <59 LR , M O%2 R A Gt
SN T T b (0 R A B 5 e VA SO ) VA 1o SR 31 B Hh A9 1T o s
BFRFURN, 55 LROCHTT “HE8 Ef7 TR, A TSR SRR N, SN E
WA ZFAT 4 T HE FELIAG A 70 5 D I ol FE B 1 TR L DA T

Fo R, TR MG BB, Y OBBUTERUNTIT. MBS, XA
[ b A RS B FRE B B s T

B3 BRSO R . TR OB LKA, XA b P SR B
[ 11 BB AOF B L 5E B, 4 R A KRB ILIN, T E BT TF L2 AN G LI £S5 5] A0 % 653538 441
R

YL 1 TR

Vce Vee Vce
2 /MCPU
s b AL
pram|
o . Gl
Dﬁﬁﬁ%—4>” ¢ d PR SR T A
20mA, % H G I
o
AL A
THE L I B HY

STCI12LESA60S2 & 41 5y ML A3VE A, S - 7E 5| B oV &, #4245 I
WA Vee, XAEFEASMOTIREFE. FL, @UCRZELEERU A S 7 3VER AL 5|
SVHLE, Wl A6, EINPRV A, B R ARGE, BUH SRR R .

L] 1 A — il 25 R Ak A N DA S — AN TR0 i) L i

HERLIA) I ERAORAS T, BB 1 A TS A R IR IR

94 T 38 [ S T A PR A A HHL: 0513-5501 2928 /2929 / 2966 B2 0513-5501 2969 / 2956 / 2947
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4.3.2 nmiEiRia LA E

SERHES S TG B A0 T B A M 5 0T R DA S HE X ] D T R S5 A AR R, (H B A8 9 LI
SRR s B, HERAE A — O T /R RIS R A 1 L o
SRS 51 I B 2 N BTN

Vce
iz FELAE A K AT 34 20mA, iy HH s
G
SLTeE —[>o— o
e ;51
Ii THE PR AT K Z220mA, i H RIS
W 4
AN 4 °<j T
AR A HY

4.3.3 XAMmAN (5 BEE
BN RSB 40 PR

RN (BB B, ARHRAEIR N 20mA LI R fE 0
HIAHUE 4 < <] 0
\ Gl

BOARIN (e BE) 1K
BN VHE A T B R A A SN DA — AT P ] FhL it

4.3.4 FiRtaHECE GEIhn ERE PR, i)

2 R85 N0, TR ST A BRI . SN N I, XA E
T RTINS P, — @ I AMESVee ., WRANEA FREIE, FRRMI/0OE A
HOIRAS, BB gl BN IR R T/ 0 A RIAE AT /01 o X AR 7 200 T -5 X R] E AR
Ao A 2R B R BT s

TR 15 A — A il 25 R & SN LS — AT il B i
Uity 1
A7 {>c |

AL PR E20mA, itk AT
.y
AL °<j TR

TRt (Ao B i b, AT i)

T [ O T R A A FHL: 0513-5501 2928 /2929 / 2966 fEE: 0513-5501 2969 / 2956 / 2947 95
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FRTT/0 1 L ST
kGRS VIURESE RN W =Y 3 s

A LERET/O M FHARAZ B AN EIRAS I, BEANKS, SEBRBcA BR, Bofkab e — R EIwT .

PIOMITHI805 L A LI AR ER T, A AT IR AR 48 & JE S B B AMERRTS, Beid e
SR A B AL =, A AT RGN, IER AR AR B R = R I B2 T R
VE4R 2 1B, FERN 7.

A LESEEREA IR, TN bz L BHLAEOK 1

A7 L R SRR I ENPN = AR, A I b e B, HLsBe Al & 2 KR, T/0 D BB % b
$1 2 KA B, BT/ 00 W By RS f .

AL SGE B T, SR

KI5 2 X BILED R I AR A BRI L B, B UK A L A FR IR FELRE, 2 /bt
TnaToRRaR DLk

RIAT e S AT B B e B i PR B, SEBR TAER B IR U FELBE, SEbs TAERY AT
e P2 T/0 O 3% AR, - BRI IE R i, JEAE — A, FRATHE0E —NCMOS FaL & 112
AN AN N 1% B PR — R, I PR, N — AN T BN O PR,
DA B A R A — A PR, 80518 i ALI 85 b dr N7 FHOAS N LI, 24 2/ B
B ) s A 5 v LR AL, T B SR A — M ORI RIT/00, BEA FTREIE R T/0 O HRIR. X
7R — 00N KRR A B RHL, BREFE AR ACTE b, A B Wi s ) T/0 O R B A,

96
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4.4 —FpEBE = AREYEHI B BR

Vce Vce
R1
R
10K(3.3K~10K) ﬁ3
SHT/01 [} t
R2 |

15K(3.3K~15K) =

W g EdiaEs], @Uom Ed EBHR1(3.3K~10K), #iE AN L4 B HR1(3.3K~10K),
HAUR2HIMEAE1SK L E, B RS A H

4.5 BRRVL S~ AR EIE T B

1K
1510 | X ———AM—> Vee | 53 E R/ T, e R RO bR

MR B B K F 1K, HAENTF470Q

EECS 1WA RE A B P RS E AR eI et 6 =

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

4.6 JEEBEHBERSFEIVAVEHFIVOOEE

STC12C5A60S2 R F|5VEE Fy HLIERES. 3VESAFRT, AP 1E3. SVERF A& A 15V, RRAHN A
SVELF HLT/0 0 45 8 —AN330QI BRI FEPH 23 3VEAF/O LT, FRIF WG/ 45V R T/0 0¥
BROTIRECE, WrF W Es Edr B pE, AHM 3. 3VER{ET/0 0 4R M 10K Fdz R 33, 3VER4EH

Vee, IXFERFET &S, 3V, [KH TR0V, MARH—PIIER.

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

97
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EEEFHET 0, B BERIERS B S iz EEEEonht . EE:F a7 AR BEHk
FONEI RN BE AT 2 . N BRI B A A AT bk 2 1) o TR R T B 2 A7 2 AL A Hs ik 4 6] A B
FH B #: T8k 77 51

. ANL 70H, #48H

FIRTOHH L FI S LRI E48HAH “ 57, S5 RAFIMAETOHR o o H A 7T0Hy B #:th
HE, ZRos R A7 A 2R RAMAR ) — AN LT

5.1.3 ()&t
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52 IS RGHELDLE
————5 @805 145 AT FE A A, AHPAT IR ]8R KR $e
————JLHINC DPTRHE 4 AT 185 KR T2 2445
——HH 1248 L, A BT DT SE R, PR R T8~ 1245
WIRIZTNAE 732, STC12C5A60S2 255 HLIE A RG] 70 N
L B AL %54 4
2. FREAE RS

3. WHIRIFRIE L

4. AL R4S fE45 12THI8051 || STC12C5A6082 %4
5. M /R LB EIFERTE L. B4 AT AT el | | $5 2 BAT P AR I 2
IR RITR L RAR U FRITR.
HAREAERTES ¢ ¢
o - T o/ bR | 1 R [
Bridf L s | TGN | WRTRRE B
ADD A, Rn |Fiffds AN RInds 1 12 2 6%
ADD A, direct | bl B oCH I EdE N2 2omds | 2 12 3 af%
ADD A, @Ri |[A[BERAMAF 5508 n 31 20 2% 1 12 3 4%
ADD A, #data SZEDECHNE) B hnds 2 12 2 6f%
ADDC A, Rn  [&AF8R#EAL N E] Fnas 1 12 2 6f%
ADDC A, direct |E4ZHbbik B0 ) N 28 gE A i 3 S m s 2 12 3 4%
ADDC A, @Ri |[8]BRAMP 2575 HEGL N2 BI04 1 12 3 A%
ADDC A, #data |32 RIECHHEGT N E R 02 2 12 2 6f%
SUBB A, Rn  |[BINaRHE 0L 7 4798 N 2 1 12 2 61
SUBB A, direct |S &80 A7 sk B bR RTINS | 2 12 3 Af%
SUBB A, @Ri |80 O Jal B 2eRAMH ) N 25 1 12 3 4%
SUBB A, #data |BNEEHH {5 Ao ar RI%L 2 12 2 61
INC A SnZsm1 1 12 2 6f%
INC Rn Eez il 1 12 3 Af%
INC direct L F R T 2 12 4 3%
INC @Ri ] BZRAMER 7T i 1 1 12 4 3%
DEC A EINEAY 3 1 12 2 61
DEC  Rn AT Ak 1 12 3 Af
DEC  direct [EE23: bR ) 2 12 4 3%
DEC  @Ri B 3B2RAM L TG U 1 1 12 4 315
INC DPTR  |HhhEZF /7 28DPTRINL 1 24 1 244
MUL AB AT LB 1 48 4 124
DIV AB AR DAB 1 48 5 9.61%
DA A ) 1F i 1 12 4 3%
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. s TS 128 Bl /WL ES R | LB/ HLES A | ReR

gt PIREULH] W | R | RN |

ANL A, Rn RN S AR 57 1 12 2 6f%
ANL A, direct RINgs 5 iR T <5 2 12 3 Af
ANL A, @Ri TN [ HERAME TTAH “ 57 1 12 3 4%
ANL A, #data Zhngs 5L EIBUE <57 2 12 2 61
ANL  direct, A Bk e S Bnss A <57 2 12 4 3%
ANL  direct, #data [BLFeHbMESICSSIEIEGH “ 57 3 24 4 6f%
ORL A, Rn RINER 5 A AERAH B 1 12 2 6f%
ORL A, direct ZUnas 5 B bR oA “Bl” 2 12 3 4%
ORL A, @Ri Fhn S I ERAMBE ST A “Bk” 1 12 3 A%
ORL A, #data ZUNAE S5 ENEAE “B” 2 12 2 6f%
ORL  direct, A Btk e S BnESAE “E” 2 12 4 3%
ORL  direct, #data [BfEihk A c 5 RI%EOAH <7 3 24 4 6f%
XRL A, Rn RINE A AR “ FE 1 12 2 61
XRL A, direct EIIE SN o3t R vy 3= A 2 12 3 4%
XRL A, @Ri SIS R FERAMBA G AT “ Bk 1 12 3 4f%
XRL A, #data SNSRI < RE” 2 12 2 6f%
XRL  direct, A BT S BN Es A REL 2 12 4 3%
XRL  direct, #data [EL4Hbdke e 5L EIB0H “ el 3 24 4 6f%
CLR A ZmEsE “ 0”7 1 12 1 121
CPL A EWIIETS 953 1 12 2 6f%
RL A FINEIEIR R 1 12 1 121
RLC A oA HEALALE I e R 1 12 1 12f%
RR A RINBIEA A 1 12 1 12f%
RRC A LIS VAVA(EIV Y- 4 1 12 1 12£%
SWAP A BT i S o RN 3 1 12 1 124
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Bk RIS

o P A | 120 2 |14 SEIEES

et Y Yt s | o St

MOV A, Rn WA N IEN BN 1 12 1 121%
MOV A, direct AR T BN Bon 2 12 2 6%
MOV A, @Ri B4 RAM A ) R 1E N B 1 12 2 61
MOV A, #data DAHIE SeINYiIE 2 12 2 6f%
MOV Rn, A FINE N IEN T AT 1 12 2 6%
MOV  Rn, direct IEE T b R v A€ T e N e 2 24 4 61
MOV  Rn, #data DAHEA S PN 2 12 2 6f%
MOV  direct, A BRI RSP PNk b R 2 12 3 4f%
MOV  direct, Rn AT N 26N Bz T 2 24 3 8fi
MOV direct, direct  [EL#ZHh Il 50 o BB IE 5 — AN B b 5T 3 24 4 61t
MOV direct, @RI [[AZRAMHH B35 328 N B IR e 2 24 4 6f%
MOV  direct, #data |37 EI¥0%E N B4 LA G 3 24 3 8fi
MOV~ @Ri,A SR P 25 ) BERAMER IE 1 12 3 4
MOV  @Ri, direct  [EL#ZHbhEf e B0 16 N TR FZRAME ST 2 24 4 61t
MOV  @Ri, #data |37 RI%G% N [a]ERAME 7T 2 12 3 A%
MOV  DPTR#datal6 (164757 RIS He 4 3 24 3 81
MOVC A, @A+DPTR [PADPTRAyZE kAR bk 51k 5 50 o R 204 26\ B n o 1 24 4 6f%
MOVC A, @A+PC  [DAPCOyIEshE AR 1l -1k B 50 v (A o6 N 2 2 1 24 4 6f%
MOVX A, @Ri P2 EEAN I A I RERAM, (8Ozrhk) AN RIS 1 24 3 81
MOVX @Ri, A FNEE NI EESMTE Y ERAM (8 | 1 24 4 6f%
MOVX A, @DPTR @4 FAESMHI 94 JERAM, (16A7thdk) 6 N Bmas| 1 24 3 8%
MOVX @DPTR,A  |RINZEEH FESME A 99 FERAM (164713l 1 24 3 81
PUSH direct L Fe bk B e B TR N SRR 2 24 4 o1t
POP direcct R B e s N BB bk LT 2 24 3 81t
XCH A, Rn AT RN A 1 12 3 4f%
XCH  Adirect [ F bl B o0 5 B s as e 2 12 4 3%
XCH A, @Ri [ FERAM L 280 5% 22 46t 1 12 4 3%
XCHD A, @Ri A HERAMIR 71T 5 RN e 1 12 4 3
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AR AT BB A

o P FAT| 120 E /ML | T Bh /LR | ReR
et e W | BT | prEsb
CLR C i E AL 1 12 1 124
CLR bit TH0E st hkAr 2 12 4 3%
SETB C FER DL DA A 1 12 1 121
SETB  bit ERNER LRI DA 2 12 4 3%
CPL C A SRR 1 12 1 1213
CPL bit B bk R 2 12 4 3%
ANL  C,bit  [Ffr A E kA AR “ 5”7 2 24 3 81%
ANL  C,/bit | 7 F0 E A I RSAE “ 57| 2 24 3 81
ORL  C,bit  [FEfr A E kA AR « 8”7 2 24 3 81%
ORL  C,/bit |7 F0 E LA R SAE “BL7 | 2 24 3 81
MOV  C,bit  |ELHEHEA7 % N AL 2 12 3 4f%
MOV  bit,C  |HEAIA7% N EL b AL 2 24 4 61
IC rel HEALA A L 7% 2 24 3 81%
INC rel HERL A A0 #675 2 24 3 81
JB bit, rel  |EEEHIHEA N1 #EES 3 24 4 61
JNB bit, rel  |ELEEHIHEAT MO E4 S 3 24 4 61
JBC bit, rel  |E AR NIMEERS, iZALEO 3 24 5 4.81%
et s =R
e . T 1205 crlBling: | 2%
B PIELLH] Cu s | Tt 1
ACALL addrl1 “duxt GED TR 2 24 6 A%
LCALL addrl6 KM TR 3 24 6 A5
RET TR IR ] 1 24 4 6%
RETI 7R e 1 24 4 61
AIMP  addrll “ax (FD 2 24 3 81
LIMP  addrl6 KR 3 24 4 6f%
SIMP  rel A i 2 24 3 815
IMP @A+DPTR AT DPTRIY ) 445 72 1 24 3 8
1Z rel RN AEER 2 24 3 81
INZ rel EiiE sty -4 2 24 3 8
CINE A, direct, rel |Binad5E bR IobE:, THEWER| 3 24 5 4.8f%
CINE A, f#data, rel  [RUN#5S5 rBIELE:, AN 3 24 4 6fi%
CINE  Rn, #data, rel [FFA7# 5 ZRIBLLE:, AHHZEMFE 3 24 4 6f%
CINE  @Ri, #data, rel |A[EZRAMMEICESLEDELE:, AAHHENFERE | 3 24 5 4.81%
DINZ  Rn, rel AR, AEEER 2 24 4 61%
DINZ  direct, rel E Tk, SRR 3 24 5 4.81%
NOP et e 1 12 1 1245
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TR PATH L RRIRT B4
RO RAEILEFELI14IES, Hib:

PATH R BR2465 1 14
PATHEE 126510 124
PATIE RO, 614511 14
PATHERBEEI £19%
PATHE 6 F5 11 $£39%
PAT I 4. 8151 4%
PATHERAFE 214
PATHE PR3 A5 H14%

MR GHF A s A A M 4iit, STCI2 &% 1THIS05 15 F L bb 38 (11805 1 B F WLAE [RIRE [ T
1R T s AT FE R T T8~ 121% .

EAPATI B S (k%) .

4 AL AE1114484, Hrb.

BT AT HAT SERRO R S HE12%

2B BRI HAT SERHE S H20%

SN EER PTHAT TR A JE39%%

AABF B AT PAT SE R AR S 335

SN Bk i PAT EROIFE S k6%

6/ B T PAT SE AR A k2%
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5.3 1548051 H¥H135< E X i¥#% (1 3Z&English)
5.3.1 18480512 R #1545 E X iEH#

ACALL addr 11

The: 4ixti

BORR:  ACALLAE & 9¢HLIEA R T-addrl | S4BT Fm Uk G FORE. 7E0AT 1206 S 0T,
HSGHPCIIRIIN2, B APCHRFIACALLIN F— %464, AJFHE160PCIESRIAN
RISRI R AR, IR TN 405, HSATPCHE A4S, ACALLYS
SEVFMT-SRAFEITHALAK, AF—16 G FAIHE, MR R ELE
FIGFIRAN Dbt . BER% TR0 2 6 M b 21 5 S B ACALL JR iy 4
FRIMKBIGEFAERE T . ACALLI S TEHTHI R 28 A AL

450 SPHIWIUA NOTH, 475 SUBRTNAL T-F2 /5 4744 52 (10345 H Mk 4k, 1
BPATA T Hihk0123HAN 45 4

ACALL SUBRTN
AR SPAEH09H, P #FRAMMHEOSHAI09H B IG 1 N 2570 I N2 5HAI01H, PCIEAR N
0345H.

BEKEF®M: 2
WITEER: 2
ZEHIZRAD: [a10 a9 a8 1] 0 0 1 0| [ a7 a6 a5 a4 | a3 a2 al a0
VEE: al0 a9 a8SE 1147 HAxihtaddrl 1JA10~A8f7, a7 a6 a5 a4 a3 a2 al a0sZaddrl1fJAT~AOfT

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

ThE:
AR

25451

ADD A,Rn
ESKE (ET):
WAITEIER:

Z ISR
RAE:

ADD A, direct
BEKE (F1) :
MITREIH:
Z I RAD :
1A

ADD A, @Ri
BSKE (FT) :
WITREIER:
TR
BAE:

i

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

WSRO AT HEA AR TSR 7L BT, BER TR R R S o hrik A, WEOV
N1, BWOVHEEE . EHATH RS BEEMEH g, OVELL R R ILE
AN B BB O — 1R 5.

ARIGHIERAE BT AR T U7 5 B ae T ik, EHEThh. FAAaRE
Fhk AR Gk

B BnasArk B NOC3H(000011B), ROMIMENOAAH(10101010B). 44740 T ¥
A

<
ADD A, RO

Bn#AT s L N6DH(01101101B), Bt fivr EACHTES, AR ECHE H
FREOVHLE L,

1
1

[00 1 0] 1rrrx

ADD
(A)«—(A) + (Rn)

2
1

| 0010 |0101| |directaddress|

ADD
(A)«<—(A) + (direct)

1
1
[00 1 0 o1 1

ADD
(A)—=(A) + ((RD)

P 0 L T R A ]
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ADD A, #data

EOKE (F1) :
HITEHA:

Z IR -
11

[ 0010

ADD
(A)«<—(A) + #data

| 0100] | immediate data |

ADDC A, <src-byte>

INgE:
gl

2541

ADDC A, Rn

S KE (FH) :
HITREIER:
TR

$RAE:

ADDC A,direct

EOKE (F1)
PATRHA:

Z HEHIRA -
#BA1E:

WAL FT %

PATADDCIE A, isre-byte TR 7% AV B0% [ 3E 7 br  —f N 21 22 n 4%
AL, FHBERET RMEBAF. WIREESER, BEBTNA A ER, WK bR
HEL, BUNEE; HESEIMAMM AR, WEMBEERE N, HUEE. R
R SHECEEAEIN, AL B A SR M Ans A R A

PUE S VA Sl VRS S5 AT T A AL o = I A VR i X VA = A T s« s L R T 0)Y
H1, {UEOVIEE. TEATA M5 BEREE H %, OVEAL, FRWIAIEE
Bz Ay —5 8, SURFRAS S Ay — IR

ARSI ER RV afh Tk )70 Tk, BTt S8 meEd
Bl I RVAL (TS
% B s A i85 HOC3H(11000011B), ROMIE NOAAH(10101010B), #EAiFRE
N1, PATIN R4

ADDC A,RO

FIMERAH L5 R 6EH(01101110B), FHBIEE bR EACHIHE %, A AR ECHIE H AR
HOVHLEL.

1
1

[00 1 1 [ 1rrr ]

ADDC
(A)—(A) +(C) + (Rn)

2
1

[ 0011

ADDC
(A)—(A) + (C) + (direct)

| 0101 ] | direct address

112

B E RO T AR A
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ADDC A, @Ri

BESKE (FED: 1
WATRER: 1
RIS [ o0 1 1 Jo 11|
#{E: ADDC
(A)—(A) +(C) + ((RD)
ADDC A, #data
EESKE (FEH): 2
ISR [ o0 11 [0 1 0 0] [ immediate data
#2{E: ADDC
(A)—(A) + (C) + #data
AJMP addr 11
Ihee: Aixtibkd%
WAE:  AIMPHEA H TG P RIA N A H bt 22347, ZHhb R P HUT S R
e, HPCAH (BRI Z J5) BImShi. AR R 7~5hi fiE & 1 sE2 7
WERE A, BERBEER H AR AIMPIE 2 K G — 248 S IS 1= A T R —
2KBIWFE A TL N
2050 BhR S IMPADRNL T-F2 5 4764 25 H00123H, 454
AIJMP JMPADR
7 F0345H, AT 581%484 )G PCIHAE N0123H.
/S KE (FM) :
HITREHA:
:1&$|Jéﬁﬁz—,' |a10 a9 a8 Ol 0001 | | a7 a6 a5 a4 a3 a2 al a0
VEE: HEMHEA10—A8=al0~a8, A7—A0=a7~a0
#B®IE: ATMP
(PC)« (PC)+2

(PC,0)< page address

P 0 L T R A ]
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ANL <dest-byte>, <src-byte>

IhEe:
1R :

2541

ANL A, Rn
ESKE () :
HITEER:

Z SRS

#B1E:

ANL A, direct
BEKE (F1) :
MITRIH:
T mAD
1A

ANL A, @Ri
ESKE (F1H):
WITEHA:

Z SRR
BAE:

X F AR EHTERSIEH

ANL5 44 Hi<dest-byte>FlI<src-byte> T8 & [P A7 11 & I A T 1858 518
B, IS A B U E<dest-byte> T 18 7€ I B AR R . 1382 MBAT A 252
FrEAL

P BRAE RO AR Fe Vro Rl SHERE . 24 H RIRAEEOy BIndsn, JRiRfEHn
VA Tl BT, AR IS HEASI AT Gk, 2 H BRSO B L
I, PR EOT DU BN a8 BT R AL

TR iZdR M T s tm LN, BN AR Bk BT H o R 8
LR RPN B

W B BRI 9 25 N0C3H(11000011B), 2R AE 2201 P9 45 955H(010101011B),  JE

¥
ANL ARO
PAT 45 52 BN 1 M 442 H41H(01000001H) .
2 H RV E RO AT B S hE BRI, ANLYE A 7] FSRATAEfTRAM # e B %

TEPERF A7 as PSR AE 5o BRI TR R IR DR s 2 o R 7 1T R REA T
%, hATEEE BT S R . W R4

ANL Pl #01110011B
B IR AL3AAI21E 2,

1
1

|0101|1rrr

ANL
(Ay—=(A) A\ (Rn)

2
1

| 0101 |0101| |directaddress|

ANL
(A)—(A) A (direct)

1
1
[01 01 Jou1 1

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

IE: ANL
(AY—(A) A #data

ANL direct, A
EOKE (F1): 2

WATEHEA: 1

ZHFIZRES: [ 0101 [0 0 1 0] [ directaddress

#B1E: ANL
(direct)«—(direct) A\ (A)

ANL direct, #data
BEOKE (F1): 3

WITEHEA: 2

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

#1E: ANL
(direct)«—(direct) /\ #data

ANL C, <src-bit>
INgE: XM TEH 5EH
1RP W sre-bit R AR AT /RS N0, IEZHEAbREN; BN, RO &R
YHPRES AL . EILmIE ST T, BAERGTTR «/” £75 RRrE T B 55 250
B FHUATHUS, SRIEAVE N IEIRAEEL, (BRI E RO A 2 . 238 S EPAT AR
SR H A B AN bR E AL

PEPRAVE R R AR B B T 0ty 5.
40 NS FHY HAVCSP1.0=1. ACC.7=1FOV=08, ¥ifFrECEL:

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

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

#1E: ANL
(©) < (©) A (bit)
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ANL C, /bit
ESKE (F1): 2
WITEER: 2
ZiEEI%RAD: [ 1 011 Jo o0 0] [ bitaddress |
#B4E: ANL o
(C)—(C) /A (bit)

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

Ihee: HWNARIEECR ST

1R : CINEE S LR EEE AN, R = E AT . H stk AT
CINEFEA & Ja 1N A TF 5 ImFe EAIPCHI AT (BATCINER) T —248 4 K
BB AT AL, A0SR B ARREBUE N AN TR T A, A TR R RO RN o
SEAL, AR ERL, BRI ESEE . HEERAR G A 2R,

<dest-byte>Fl<src-byte>ZH &ALk, RVF4FFHER . B n#Ar] LLS(EA ] B

FEF Uk BE S AIBOHEAT LU, AR R B2 S0k I RAM B To Bl 4 B AR &5 47 ae i n]
AT B AT H AL

245 R B INEA A N34H, RTEEMEEE HS6H. a1 N4 751

CINE R7.#60H, NOT-EQ

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

M1 R KR EE L, TR B BIFR 5 NOT _EQAb. # R 2:, Il b
&, TDAHE RTE K T-60HIE A2 /N T-60H .

B 1 R8O /2 34H, AR HR 4
WAIT: CINE A,P1,WAIT
RS EIFIREAE T AT, OV ZONE A 0 934H,  BIRIP1 L) £ A
o (CHRPUR D RS2 H A AE, A ATE P AESEAME LIRSS, B2 P U L Hds
A RR34H NI D

CJNE A, direct, rel

ESKE (F1H): 3

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

${E: (PC)«—(PC)+3
IF (A) <> (direct)
THEN
(PC) « (PC) + relative offset
IF (A) < (direct)
THEN
(©) —1
ELSE
(C)«—0
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CJINE A, #data, rel
BESKE(F): 3
BUTREHER: 2

Z I GREL | 1 011 | 0101 | | immediata data | | rel. address

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

CJNE Rn, #data, rel
ESKE (FH): 3

T REL | 1011 | 1l rrr | | immediata data | | rel. address

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

CINE @Ri,#data,rel
ESKE (F1): 3

ZHEFI4RAD - | 1011 | 01 1. | | immediate data | | rel. address

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

T [ O T R A A FHL: 0513-5501 2928 /2929 / 2966 fEE: 0513-5501 2969 / 2956 / 2947

117



STC12C5A6082 £ 51l ¥/ HLF6E 7y

FiAR S RS www.STCMCU.com I35 RS2 470 13922829991 AIF A& i 1] : 13922809991

CLR A
Thee: JEBRZEmES
WA ZESH T RINSAM T A LG R, Aeiats S0,
250 B B IngeA A %4 N5CH01011100B), HATE4
CLR A
PATIE, RIN#BIEAE J900H(00000000B).
BEKE (FH): |
HITRARR: 1
RIS [ 1110 Jo1 00
#{E: CLR
(A)«—0
CLR Dbit
Ihhe. EEfRENN
WA bt REMAIEE, BAREMNSZR M. CLRAH T #0Ar SCEH v B
eS| NI KA
450 Bk D 1 EdE A5SDH01011101B), 4484
CLR P12
PATE, Pl 315 B A59H(01011001B).
CLR C
ESKEEFET: 1
HITEER: 1
RIS [ 11 0 0J oo 11
#{E: CLR
(C)«0
CLR bit
ESKE(FET: 2
HITEER: 1
Zi#EHEI%RAD: [ 1100 Jo o1 0] [ bitaddress |
#{E: CLR
(bit) « 0
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CPL A
INgE: BM#sARX
WA K BmgsAm s A EEUR, BESK A LIALAE N0, JFEORA0MIAIAE 1. %3R4 A
MiAR R A
2. B RINERAM N ZEHSCH(01011100B), HATE4
CPL A
PATIE, RINRIIHN A ROA3ZH (10100011B) .
ESKE (FEWH: |
RIS [ T 1101 Jo1 00
#1E: CPL o
(A)—(A)
CPL bit
TheE:  BbithT R R AIAR %
BEER: FoitE B FRE IR, BIERACN AR N0, ERA0ORIAE M. HHIRE
R4 BT, CLRATHFREA bR CB BT A AT B - i .
TR A% A RS R o RS, AR A bitT AR 2% A B 2 o 114
R8T R, AR ST 5N B AR
24 P SR N5BH(01011011B), AF4ds4
CLR PI1.1
CLR P12
PATTEIE, Pl 14 1% B 5BH(01011011B).
CPL C
BEKE(F™H): |1
ZHEEI%RES: 10 1 1 oo 11
#fE. cpL
(©)—(©)
CPL bit
ESKE (FE®WH: 2
ZEBIZEES: [ 10 11 Jo o1 0] [ bitaddress
#®iE: cPL
(bit) < (bit)

P 0 L T R A ]
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DA A

IIRE:

WiRA

2541

TEINEIBHE 2 IG5, X RIN#s AT -t 5

DAFGA R RN A AR B AT RInikis 5 A 8 A Bt it 17 % (ADDER
ADDCH54 1 LA FH SR SE LR FR4EBCDRS NG, AR B AN 40T I B

WS BUMES R4 (BA23~020) KT9 (xxxx1010~xxxx 1111) , s ks
G, HHEhERIAREACHL, IADAFEA KGO MEI B2 b, LATEAR4AA 4 SO # I
BCDH(7. #n6ja, f&4abifm AR, HEafr#iiont, e —E R arfkis, L
o Sa AR SR E L HTE AR N AR SR PE S, brE SRR
SRIE.

W HEAARE 91, B EAN A B9 (1010xxxx~1111xxxx), HEADAIE A
fEehngman, fEmafi A IETRIBCDEL Y, BEAERIrEL. it it
H, MVE B AR ENL, BN, AR bRE . AR ERPRS IR TR
ABCDHHE 2 AR K T99, KMDATE A £3CPUTT LUR B 3k 4T -3k i nikiz
o FE, OVIREASZRM,

DATEA UL LIRAEIE — MBS AN ST SEBR L, ARIE BInas4fpL2eikas
FPSWHIARFE N %, DAHEOOH. 06H. 60H. 66HANZ| R Angsd -, MIiscsi-t-it 4
i,

VR R EATINEEE, TREEZDAE A R Inaah 758k
IR HOVBCDEL, AL, WIS AT AT R IS H, DARAS AN S ATy
HI R

WIR B hn#s NS A56H (01010110B) , Fon ik B56HIBCDIY, 2947943
I N67TH (01100111B) , FonTitflE67rIBCDIS . HEMiArE N1, MRS

ADDC A,R3

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

B, DABUT THERIEEE, 4 ZMsAM N 248 924H (00100100B) , Fon|
B E024BCDIS, HEES6. 67 KBHIbREZ MG P AT . DATRS St fr
PREEAL, RFREATHEEHINER, KAETHH. 561 67LAKL1IA Y124,
EBCDHS A &0 - 01HEL99H, 7T LASZEL N1 81 . s Zin s vl ahE
JN30H (FRor+-3EH$30) , 5451
ADD  A#99H

DA A

BRI CEB N, BINSeAMEIEAS N29H, KN30+99=129. IniEFnfrfsfr Ear
PIEF s B a8, BI30—1=29.
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BSKE(FED: 1
RIS [ 11 01 Jo 10 o]
#1E: DA
-contents of Accumulator are BCD
IF  [[(Ay0) > 9]V [(AC) =1]]
THEN(A; ) < (As) + 6
AND
IF  [[(A.)>9]V[(C)=1]]
THEN (A;,) < (A;,) + 6
DEC byte
INRE: HEBYTERMRE AR
AR BYTEATREM A EI 2. W5 kiME800H, A4 i1)E, A H0FFH.
WARENSZ R .. %382 SRR ER T 070 BUmds F4k. A4S
b ERESHEMEAE A A T4t .
ER: MDECTR4 H et 1 PPIRASES, BYTERTACEE B9 2 M 4
R B A IR, ARG S B R CIRES .
245 R AFAEROKIN A ATFH (01111111B) , N #BRAMAEITEHFI7TFHER TG HI N 250 5 N
O0HAN40H, M54
DEC @RO0
DEC RO
DEC @RO
YATIE, 2280 A AASTEH, M EBRAMIK7EHFI7TFH .75 (1) N 2543 %1738 HO0FFH
FI3FH,
DEC A
BEKE(FEM: 1
WITRAH: 1
Z#HEI%AS: [ 00 01 Jo1 00
¥1E: DEC
(A)—(A) -1
DEC Rn
ESKE(FEH: |1
T mAL | 0001 | lrrr
#1E: DEC
(Rn)«—(Rn) - 1

P 0 L T R A ]
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DEC direct
EOKE (FH): 2
PATEE: 1
ZiEEI%RAS: [ 0001 Jo 1 0 1] [ direct address |
#1E: DEC
(direct)«—(direct) -1
DEC @Ri
BESKE (F1): 1
RIS [ o001 Jo 11
#1E: DEC
((R))—((Ri)) - 1
DIV AB
Ihee: FRik
iR DIVHg 40 R as 4t S AL TE A 5 3B LA A A7 25 B IR T 7 5 B 8, IR
FE T RMIEAh, REETHARBT . AR ECHE HAZEOVIEE.
filgh: R FFAREBIVIGAEH00H (HIRECH0) , MAPATDIVIES S, RN
PRAFIFAER BT MERAHER, B MR EOVIE EAL. BAEEMEI T, #H7
RECHSHE .
26450 R 2 INES 1 79251 (OFBHEL11111011B), ZHAEAsBHIME 18 (12HEL,

ESKE (F1) :
WITEHA:
Z HEHIRAS -

#1E:

00010010B) . NIF54
DIV AB

PATIE, ZESHMEAS 13 (0DHEL00001101B), 2917 s BIME A A 17 (11HEL,
0001000B), 1ELFF4251=13X18+17. BEALAIEE AR EH G E .

4
[1000Jo100

DIV
B e

122
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DJNZ <byte>, <rel-addr>

IhEE: k1, AARONBkE%

211 DINZI8 4 B /6 55 LR RO R AR B9, WS EA N0, WER 3|
SRR BT AR e e A LB AT . SRS AN ERAE RO ON00H, IS AR A
OFFH. Z3ig4 Aimabr s, Wi Hhrtihk it 8. &5 PCEim2 g —
ZARLME ), RGNS 28R SRR A 755 A R B2 2 in BIPC L 22 B AT,
byte ITARR AR 20T SR 7 A7 2% S bk sl B 4 54k

VER: WSIZAR AW RAS O BB RDIRAS . A byte ITAR IR 1 Hi s & My
i B A7 B TP R BRI AN B S

25451 % P ERAMI40H, SOHAI60HER JC /il /775 01H. 7T0HAI15H, NE4
DINZ 40H, LABEL 1
DINZ 50H, LABEL 2
DINZ 60H, LABEL 3
PATZ 5, FEF B B hF S LABEL2AN AT,  HAR R I3 N RAM S TG 9 548 %
00H. 6FHAN15H. Z FrCAZE IR ST, BN AR R0, AN 2 Bk
%Ak

{5 FHDINZ 454 1] UL 7 (o 78 B2 e v SE B S8 KB A 3R, b A — 4638 2 3t mT
PUEERE R Sz B iR S K R I (8] 7838 (2~S1I2AHLEs D .« F54 541
MOV R2,#8
TOOOLE:  CPL P1.7
DINZ R2, TOOGLE
BAGEPL TR RIFE8 K, MIMIZEPL. 72 A4k oh,  BFA K ol 3 23 4 B 28 )
1, HrAp2AADINZER A BIATHTE], 1T ACPLAE A AT 1R«

DJNZ Rn,rel
BESKE (F1): 2

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

BESKE (FEDH): 3
Z IR
#%{E: DINZ
(PC) « (PC) +2
(direct) «— (direct) — 1
IF (direct) > 0 or (direct) <0
THEN
(PC) <« (PC) +rel
INC <byte>
IhRE: N1
AR INCHE A Fi<byte> TR E MIEHR I R 5K A8 FEH, AN 15 4% 500H,
IR D MbREN . CR3F S, AR Tk BT, AT
HE
R WFIZIE AW KRB B EEPIRAS, B Abyte TG BB 2 M
i B A7 B R B, TS 2 B A S
2450 R FTEAL0M A 2 NTEH(0111110B), P HERAMIK)7TE R ST A TF 8§55 73 I FE E OFFH
FI40H, MI4E4 451
INC @RO
INC RO
INC @RO
PAT TG, FATRROMI N AL NTFH, T N EERAMA7TEHAITEH BTG N 25 43 731l A%
J&O00HAI41H.,
INC A
BEKEGEFE: |1
HITRAEA: 1
Zi#HmAS: [ 00 0 00100
#1E: INC
(A) < (A)+]
INC Rn
BEKEFEN: |1
BITEHER: 1
ZiHIYRAL |OO 0 O| lrrr
#1E: INC
(Rn) «— (Rn)+1
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INC direct
BEKE (FEMH: 2
ZFEHEAS: [ 0000 Jo 1 0 1] [ direct address |
#BAE: INC
(direct)—(direct) + 1
INC @Ri
ESKE(ET: 1
RIS [ 0000 [Oo1 1
#B1E: INC
((Ri))«—((Ri)) +1
INC DPTR
IhRE: Hukfeerim
iR ZARASLBUSDPTR N TGS . F5EE BRI, X2 160 s, (KA 7
DPLMFFHE 012 J545 H00H,  [FI3E67 B 67 7 DPH . A EAS AR E AL
AR AR ME— 125 160 A7 A I 1R 2 .
241: R FFAF 4 DPHAIDPLIY A 45735l N 12HFI0FEH, W54 )7 51
INC DPTR
INC DPTR
INC DPTR
HAT5E S, DPHMDPLAS A 13HAO01H
BESKE (FED: 1
Zi#EBISRES: [ 10 1 0 o0 1 1|
#B{E: INC
(DPTR) « (DPTR)+1
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JB bit, rel

IgE:
AR

25451

BEKE (FMH):
HATREIEA:

BAE:

JBC bit, rel

A B 9 1 0 Bk A

W RbitfC RO B 1, Mk Blrel BT 46 & U hEAb 34T BN, k8347
S =R ol S B A 11 /(8 I N e W = A o 101 1) (O O K (= A s = T N~ i
AHE AT, ARl TR A 5 A A 2 (F5 4 MEE3/N 515 nE|
PC L%, HPCERIN H bttt %484 FZMEAH RN AL 5, (HAR S 4s 25
i, 1 HZEEA S bR EN .

R TR % N B 110010108, ENESHI{E AS6H (010101108 . M54

JB P1.2, LABELI

JB ACC.2, LABEL2

B S EEFH Bhr S LABEL2 AL 2 34T

3

2

[ 0010 Joooo]| [ wvitadress | | rel address

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

ThEE:
gl

25451

BEKE (F1) :
HITRHA:
Z HEHIRAS -

$RAE:

T B 9 1 B I HE =

U RbitfRF AL B 1, TPK S Z B A% Blrel AT e 2 MM HE AL P07 . iR
bitf R HIAL G 0, W ARSHAT N —2%484 . BREER H bRk 4218 an F 7 2005
SEHEINPCHIME, AR T — 2482 M Ak, S8 50l IR0 A /5 14
SHmEE GBI T IBIPC_EE, HIPCEEN A HArthl, W HiZE/EAR
SEMAbR AL

R WHRIZIE AU RS 5 EERIRAS, B Abyte T QR M H0E /& M
14 H B R 7 s R, T AN 2 BRI S
5 B ge i 9 45 56H(01010110B), NHEAFE 4
JBC ACC.3, LABELI
JBC ACC.2, LABEL2
1 FERE P 2hr T LABEL2AL 24047, H R #s &4 N52H (01010010B)
3
2

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

JBC
(PC) — (PC)+ 3
IF (bit)= 1
THEN
(bit) < 0
(PC) — (PC) + rel
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JC rel
hee: AdEfibRENL, Bk
VR SRR E N, AR T EEEE Blrel TR bbb Ab 228047 B, 4REEHUT T IH
164 . BEEER B AR F IR a0 7 a5 SEIEINPCHIMYE, AR B HEICHR 4
TSRtk SRSl FTRER B £ 5 AW i (FB A I EE2A 1)
THRIPC b2%, HPCHEID N HbrHbtil . ZEEA S mbrEL

2450 ARV bR E LR 0, R4 5

JC LABELL1
CPL C
JC LABEL2

PATTERE G, AR SRR, T ER P B Eh7 5 LABEL2AL K H0AT
ESKE (FTH): 2

ZH#EIHES: [ 0100 [0 00 O0] [ reladdress
#B1E: JC
(PC) « (PC)+ 2
IF (C)=1
THEN
(PC) « (PC) +rel

JMP @A+DPTR
IhRE: [A)4%BkEE.
WRR: U B2 A (8L T 5 Hd A 167 I BT R AT AR I, FLAVE N — 465 Bk
THIFRA R, AR AT P EESPC. BT 160 IERS, (K7 DPLIK#EA £
R 5T DPH. B INSAFIEIEAEE DPTR BN B EBA 2 KA . AT AR
R
245 R EnsAh E RS N0FI6) o NS F A AT AR e ki 347 T Bk
ZFIMP_TBL [142 AIMPH5 4 [l 3 — 26 e 04T
MOV DPTR, #JMP_TBL
JMP @A+DPTR
JMP-TBL: AJMP LABELO
AJMP LABELI1
AJMP LABEL2
AJMP LABEL3
WERIFUEIIT LRI L FEHINT, BINasAhHI{E N04H, TRAFERF A SRS
LABEL24L 3047 o

ER: AIMPR—M2FE4S, BIMEBFERS, SABEET 2 M DR JOH
E2 T
BOKE (F): 1
WITEE: 2
“HHEHES: [ o1 11 Joo 1]

#BIE: IMP
(PC) — (A) + (DPTR)

T [ O T R A A FHL: 0513-5501 2928 /2929 / 2966 fEE: 0513-5501 2969 / 2956 / 2947 127




STC12C5A6082 £ 51l ¥/ HLF6E 7y

BRSSP  www.STCMCU.com IR 5 AR S FF: 13922829991 BF A i ] < 13922809991

JNB bit, rel

INRE:  WRbitARRIIAI A NI BEE: .
PRA: I Rbit R RGN0, TR Blrel rARE I3 HEHE AT, BN, E8PIT 4
64 . WS H brsbhb b it 5. et hnPCHIME, (HHABM F— 4484 1 E it
bk, AREErel R H 775 A B (B2 IE3AN ) mBPC E%E, #il
PCAEEN A H bbbk, %484 RN N A EdE, (A S oA A, W g
ER SR MbREN .
40 R RN EIE 110010108, ZN#s0{E N56H (01010110B) . MIFE4 41
JNB  P1.3,LABELI
JNB  ACC.3, LABEL2
PAT ¥ 3 3R 7 7% B bR -5 LABEL24b 2204 T
ESKE (FEDY): 3
ZEEI%ES: [ 0011 [000 0] [ bitadres | [ rel address
#1E: INB
(PC) « (PC)+3
IF (bit)=0
THEN (PC) « (PC) + rel
JNC rel
INRE:  AEbAIbREIE Bk
BERR: W AR E N0, MR kL Blrel TR M Mk Ab 22 HAT s B, 4REEAT R
84 o WL H britohbd 8 a0 5 sQH 5. SR8 NP m, AR S EINC
ST 54 mHbtk, A)E el CRINE 5 M WA (e MEE2A~F
) MBIPC L2, HPCHR N B AsHhhl . ZEAEA SRR EAL o
2450 B ARG L, R4 5
JNC LABELI
CPL C
JNC LABEL2
PATEE)G, AR EAR, I FEFE BN RAR S LABEL2AL LT
BESKE(E®S: 2
ZHEBISAS: [ 0101 [000 0] [ reladdress
#1E: INC
(PC) « (PC)+2
IF (C)=0
THEN (PC) « (PC) + rel
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JNZ rel
ThEE: o BES i Py 28 R0 ki
WA R FINESARMEMT AN, B ARER Bk Blrel PR AR A HIIEAL 24047, 2RS4
PLHER0, DREEPAT T — 2484 BhEGH F AR 2 00 R 07 S0t 55 JedBPCRO(EIY
2, 2RJELrel FriCR AR5 RARX s & (RS RE2D 73 melPC EX, #
FIPCAEEN N H At . #AF IR b 2N Es A A R A2, AR &AL,
2450 BLRIMEIIYILAEN00H, N5 4751
JNZ LABELI
INC A
JNZ LAEEL2
PATTEESE, BN NALROIH, HAEF &P FIhR S LABEL2A E304T .
BOKE (FH): 2
ZHBIMIS: [ o1 11 J0oo00O0] [ reladdress
#BAE: INZ
(PC) «— (PC)+ 2
IF (A)#0
THEN  (PC) « (PC) + rel
JZ, rel
ThRE: 47 RIMAHI A N0 NI B
WA R RN SARERT N0, TR ARE R Bk Blrel T AR AL AL 24047, AR &4
RL#R N0, FRBAAT N — 26454 BhEEH H etk #2007 505 SedEPCH(H 1Y
N2, SRl AR KA F 5 A i B (84 12799 IEIPC B,
FIPCEEN A H btk . #RAEIERE T RS HEA 2R AR, ARt G L.
2450 BEMESHIYIAEN0IH, R4 75
JZ  LABELI
DEC A
JZ  LAEEL2
PATSEEESS, RN AL RO0H, HAR P45 Bk 245 5 LABEL2AL L4047«
EOKE (F1): 2
ZHEBISRAS: [ 0110 000 0] [ reladdress
BiE: )z
(PC) «— (PC)+ 2
IF (A)=0
THEN  (PC) « (PC) + rel
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LCALL addrl6

IRE:
AR

2451

BEKE (FMH):
HATEER:

RAE:

KiRH

LCALLH T Haddr1 6 Fr4g b A FHIFE . TS PCRIME R IN3, (F15PCHEIR'ERE
LCALLK) T —4464 1tuht, SRJEHE166IPCHIMESAL A= SAARIUE AR (AL 71T
), RN AEARIEE N2, SRS FRAELCALLE A 45 2 2215 R AR 3 714 (R B00Hs 4 i) 2
APCI & T DPHAVRAL F T DPL, 25 M B IPCHT T B [ ik A FFUB 04T o

TFHIFE T DA T 64K BRE A7 28 [ AT A M kb A o ZARAEAS T AR AT

AR S FIMILEMEN0TH, 455 SUBRTNA 73 Be (1 FE 3 A7-fifs % kit v 1234H. B AT 0

T THibk0123HFE 4,

LCALL SUBRTN

FeA8ET A8 B09H, N EERAMIIOSHATO9H 5. 5G [ N 2543 B 26HAT01H,  HLPCHI 4]

{8 91234H.

3

2

|0001 |0010|

| addr15-addr8 | | addr7-addr0

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

(PC) « addr,s,
LJMP addr16
Ihee: Kk
WAA: LIMPEFCPUL LBl Fladdr1 6T H M AL AT R . HEIZIR A RS2 7T AIZE
3T 2 NAR T B PC IV i A T DPHAM AT 1T DPL . A5 MHT PCAE N B 1]
Hubik A UG AT o 1Z 1647 B bk ] 57 T 64K BFE 7 A7 il 25 18] FAAE AT o ik Ak o 12884
SRR AL
2450 KRR 5 IMPADRYY 4 BC O FE FE 74k 2e bk 1234H, W67 T ikt 1234HA 364
LIMP JMPADR
PATEEE S, PCHIAHTEAZ H1234H,
BEKE (FH: 3
WITEER: 2
Tt R | 0000 | 0010 | | addr15-addr8 | | addr7-addr0
#{E: LIMP
(PC) « addr,s,,
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MOV <dest-byte>, <src-byte>

ThEE:
gl

2451

MOV A,Rn
ESKE (F1):
MITREIER:

Z IR

$RAE:

*MOV A,direct
K (25 -
PITREA:
I RAG -
#BR1E:

ik 7 AR
K SRR TR A R 28 1 R RO AR A ot % .
RN SUCRIEERAA, A SRR A7 2 bR S AL

MOVHE 4 iz A A Ib i i RIEIIE 4, IEEAERR B el Ak, 3
HE 5 AR 15F

fBei5 P EHERAM¥I30H 57T 1 Y 2% J940H,  TT40H L TT I A AR T0H, 3 11 A8 A
11001010B (OCAH) . NFE4FE%)

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

MOV A, @RO  ;A<=40H

MOV  RI,A :R1 <=40H

MOV B,@Rl  ;B<=10H

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

PATIEERSE, W AFAROM A A N30H, SUIME M7 45119 A #O940H, =5 (745 BH
W2 A10H, RAMA40HHJCAIP2 11 4 253 H0CAH.

[T 110 ] 1rrrx

MOV
(A) < (Rn)

2
1

[ 1110 Jot1o1] [ directaddress

MOV
(A)« (direct)

EE: MOV A, ACCELXIES.

MOV A,@Ri
BEKE (FH):
HATEER:

Z IR
BRAIE:

1
1

[1 11 0Jou1 1

MOV
(A) < (Ri)
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MOV A #data
BEKEF™M: 2

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

ESKE(FE®H: |1
Z IR | 1111 | Il rrr

B1E: MOV
(Rn)«(A)

MOV Rn,direct
BEKE (F): 2

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

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

#B1E: MOV
(Rn) « #data

| | immediate data

-

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

TEESRAD: [ 1 1 11 o1 0 1] [ directaddress |
#1E: MOV
(direct) <« (A)
MOV direct, Rn
ROKE (FH):
BUTREIER: 2
THEFIZRES: [ 1000 [ 1 rrr | [ directaddress |

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

THEFISES: [ 1000 Jo 1 0 1] [ diradde (sie) |
B1E: MOV
(direct)«— (direct)

MOV direct, @Ri
BEKE (F): 2

T#EHEmAD: [ 1 000 Jo 11 i ]| [ direct addr. |
#B1E: MOV
(direct)—((Ri))

MOV direct,#data
BESKE (F1): 3
WITEHE: 2
ZHEFISED: [0 1 11 Jo 1 0 1] [ direct address |

B1E: MOV
(direct) « #data

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

RIS [ 11 o1 1

#1E: MOV
(RD)) «(A)

MOV  @Ri, direct
BEOKE (FW): 2

WITEHA: 2

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

MOV @Ri, #data
BSKEFEN: 2

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

IfIRE:
WiEA

25451

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

#1E:

MOV bit,C
BEKE (F1):
HATEHA:

T ERAD -
#1E:

FEIRAT AR

F<sre-bit>1R 2 MIAT /R A8 B4 1 Bl <dest-bit> T H6 & MIHR o 22, AMRIER
WA AR bR, A AN R AT BT AL AR A AN HAth 27 7E 2% A0
FrENL
TR AR ECHIWIME T, i P2 AR /£ 110001018, i 1 1O EIE % B oA
35H(00110101B). M54 41

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

PTG, AR EREZE, O 1EdEAS A39H (00111001B)

— N

[1 01

MOV
(C) « (bit)

0 |0 0 1 1| | bit address |

NN

[1. 00

MOV
(bit) (C)

1 |0 01 0] | bit address |

MOV DPTR, #data 16

Ifige:
TR

25451

BEKE (F1) :
WITEHA:
ARG :

#4E:

B 164 115 BT T B B 4R

LB AW 1600 BUE B B F5 £ DPTR . 16407 1 B0, S A 1 45 251 AN
3T . HADPHA AT g #datal 611 =775, TDPLA A7 2 #datal 61K 7
Fio ANFEMFRENL

LR A RME—— e
84
MOV  DPTR, #1234H
P 3L BRI 1234H3E N B Fe 4T F A7 2% . DPHAUME A 12H, DPLAI{E N34H.

— MR E 6 BIR TR A .

N W

[1 00

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

100 0 0] [ immediate data 15-8
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MOVC A, @A+ <base-reg>
Inee: CREFPAFGEES AL T EE (AR ik Rindsa

WRB: MOVCHE A KR T AT il as H AR 71 B B TRk B BUnds 4. ki i +
TR BN gs R R S 8 F AR A 607 IEhE R AF 2 (DPTRELPC) (R {iE+H
ey, S PAPC NI E Z A7 4R, JUTE ZUmas WA N BIPC 21T, PCHg e hn 2
FR I BAEMOVC 5 iEA) il Qs /& ADPTROIEHE A A7 4%, DIV B in) i
TEPAT 160 INTERS, AKSAL 2 A B 2 AL 1B 25 78 e AR S AT AR EAL

25451 ; s BN ARE AL F0~42 18], Wi F-FoIFEN B onasa b fE % #8 FIDBIY 45
L GEXTH) B XH4MEZ —

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

RET

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

WURAE % TR BT 2SS e N01H, $UTRIZ THIRRE, BnaeE
ARTTH. MOVCHE A Z HTHIINC AfE 4208 T /R & R B RETH S & . s
MOVCHIFE 2 AR Z MG F ARG TT, B4R T IETb IR, U AR B
B TS ) 2 ga L.

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

#®1E: MOVC
(A) < (A)Y+(DPTR))

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

(PC) « (PC)+1
(A) « (AHPC))
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MOVX <dest-byte>, <src-byte>

INRE:
AR

2451 :

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

T RAD -

1A

SRR IE

MOVXHE 4 F T8 R0 S MM ECla A7 il 8% < ML B Hdi . Rl AE Rk h 4
MOV G M ¥ Xo MOVX I AP, EATZ 18] X AL T3 1 S EURRAM
A TR M ik 87 (134 2 166 ) o

ST A UVRRAL, AT TAE S AE A I ROMR IR A7 bk B & FH 3% PO T
HNERL/OY R L B BUNIRAMER S, SAZAHIE L ig . 45 B0 M B KIRAM
BRI, nl R 5] RS S A b bE S S . SR T AEMOVXEE 4 2 Aids g i 48
A, b 1 5] AV o

XF 2R, I HE R DPTR = A 1602 sl . 24 P23t 1 ) H % 2%
RILEDPHII AT, P2IIHRFIA TN 6 25 A7 88 PR R FOR IS S . 78U 9 U I R I 50
FEBIIS, X Fp oy A SRR EE, RN TR BRG44SR I & fr o .

FERSOREWL R, AT DUR A 08 A AR MOVXTE 4 . fE17 11 K& B IRAM
XA, BE R DA SR8 S DPAEP23 [ % ik 1 s 2, e m] LAS 3 4
B4, ARk A P23 1 _Bgr PR B ROBERIA HE AL MOV X R

3

BB AT — At S PR Mk 2 O S FORAMAZ 6 %, ¢ R256B (A Intel (]
8155 RAM /I/O / TIMER) , 1Z%A7-fifi &8 % 1432 3805 1 /% I1PO L, 3 LI P3H A T2 41t
AMHRAMIT 5 (132 {5 5o ot FPURTP2 A /38 FH 4 N /4t o 11 . ROFTRIA (540 4>
FN12HAI34H, AMTRAMMI34H S ICAF i A 56H, W R TH K1 4 751 -

MOVX A, @RI
MOVX ~ @RO, A

Fa B SoH R il 2] 2N 28 A LLL AMHRAMIF 12H LG AR

2
[T 1 1 0Joo0 13

MOVX
(A) « ((RD))

MOVX A,@DPTR

BEKE (FH)
MITEER:

T RAD
BAE:

1
2

[ 1110 Joooo

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

S KE FET) :
HITEHR: 2
RIS [ 1111 oo 1
##1E. MOVX
((Ri))« (A)
MOVX @DPTR, A
BEKE(FE™M: |1
BITEHR: 2
ZHEFISRRS: [ 1111 [0000
21E. MOVX
(DPTR)«—(A)
MUL AB
IheE: IRk
YRR 1Z484 AT TSl RN A A A7 S B TR S 8 B B ek . TR AR R 160 AR
WIS AL AE AL R INas A, T R S AL AP IAE T A7 2B« B ALK T-255(0FFH) » U &
i bR BUNEERRES . FERITIZIEAN, bR G R RS E.
2450 B B INESAKVIEAE J980(S0H), 217 2sBIKHILAE 160 (OAOH), MIFE4
MUL AB
SRIFRAN12 800 (3200H), FT LARAF#4RBI{EAS F32H (00110010B) , SRANZRHE S,
B AR E AL, BAR SIS E.
BEKEFEM: |1
WITEHA: 4
Z#EHEI%ES: [ 1 0 1 o0Jo 1 0 0
#{E: MUL
(A)7 o (A)X(B)
(B)IS-S

P 0 L T R A ]
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NOP
heE: wHEfE
WER: PATAKRIES )G, WARPATREE IS . B TPCAHL, HAMWSF A AR S A S H
L
(. BRI R v P20 28 75 5] B Fg ) — AN IR [R] R P e,z ik R 825 AL
B R o 272U HSETBRICLRIEA 751, ARk K BERF 4R 1M HLAS H
o PRI 5 VAR AN MM . P DU BB R 7 SR S UL AT B SR 1Y Th g
(BT R D -
CLR P2.7
NOP
NOP
NOP
NOP
SETB P2.7
BEKE (F): 1

—HFIHES: [0 0 0 0Jo 0 0 0

#®AE: NOP
(PC) « (PC)+1

ORL <dest-byte> , <src-byte>
Ihee: MR ENEHBEH
BERR: ORL#E A # HH<dest-byte>Fl<src_byte>f i & P A 711 AL BT IE M i EUE
B, AP IAE <dest-byte> TR R ot . ZARIER MR A7
PIMRIERAA SRR, CRReFFhLTr 0. 2 B IREEOR RMEsAN, JRIRAE
HOTLCR A A s Tk B TR, FAAAAR AR T e FE LA TR 2 H BB E S
KV E #0700, PR ESOT Do R n s slor R 4L
R WARAZIR WA R s tH B RS, 4 <dest-byte> TR K 1%L
2 M iy 11 i R B A A BRI B, T A AT A BB A

245 T B gs 4 # 3 H0C3H (11000011B), FFFEAROF I %HE N55H(01010101)
JEERS
ORL A,RO
PATIE, BRI A RODTH(11010111B). 24 H (IR SR B S0 s =
i, ORLYEA A FSRAAT TR AM B 70 8l 2 i (4 25 A7 2 P (0 3 M I B N . Al
SEfy 24l B BRI E T T, BRICE TR R LR A TR 2 P s 2, T DL
BMARATEIBAT I R S R U . PUATHE 2
ORL  P1,#00110010B
ZJE, HIOREES. 4. v EL
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ORL A,Rn

BOKE (FT) :
WITEHA:

;2 T

#B1E:

ORL A,direct

ROKE (F9)
HUTRI:
IR
BIE:

ORL A @Ri

EOKE (F1)
WITRHA:

Z EHIRAS
181

ORL A #data

BOKE (F9)
HATRI:
IR
BRIE:

ORL direct, A

KR (F9)
HATRIR:
I
1B1E:

1
1

|0100|lrrr

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

2
1

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

ORL
(A)— (A)V (direct)

1
1

[0 1000 1 1

ORL

(A)— (A)V((Ri))

2

1

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

(A)— (A)V #data

2
1
[01 0 0Jo o 1 o] [ directaddress

ORL
(direct)«— (direct) \V/ (A)

ORL direct, #data

ESKE (F1) :
HITEHEA:

— tHIRES

181

2

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

| immediate data |

ORL
(direct) «— (direct) \/ #data

P 0 L T R A ]
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ORL C, <src-bit>

hee: (i AAmp e
WA G Si<sre-bi RN AR AT, MEMIAARE; BN, R AR ER M FIR
AT, LB F T, MTREERZRIM 7 KRB EREREUE#H, E
PR SRR . TEPATARIRE SN, AFEm HAbAR AT
200 HPATITIRLSFEAIN, ZHANHPLO=1KACC.7=10V =0, BN HAFREC:
MOV  C,Pl1.0 :LOAD CARRY WITH INPUT PIN P10
ORL C,ACC.7 :OR CARRY WITH THE ACC.BIT 7
ORL C, /OV :OR CARRY WITH THE INVERSE OF OV
ORL C, bit
ESKE(FEFH): 2
ZHEFIZRES: [ o 1 1 1 Jo 0 1 0] [ bit address
$#21E: ORL
(©) = (O)V(bit)
ORL C, /bit
BESKE(FEDH: 2
Z#EHEIZRAS: [ 1 0 1 0 Jo 0 0 0] [ bitaddress |
#1E: ORL L
(C) « (C)V (bit)
POP direct
Thee: itk
AR SEHUCHABE TR E N ERAM B I N 2F, BRIBEHR1. 2805, K BIn N L 2
tHidirect T8RN IAEAE B0 (LTI 20 HHde. ZBER bR AL .
2545 VAT BT HIMIME N32H, AN EFRAMAI30H~32H 5 70 I HE 73 7 J920H, 23HAN
01H. M#ATH %
POP DPH
POP DPL
ZJa s ARIREMME AR 30H, R FREN AR N0123H. LR 4R 4
POP SP
P AR £ N20H o
ER: EXPEFRE LT, RS NS (200D 287, ARFeE a2
2FH, RFHEEE20HK SN, A 20H.,
BESKE(FEDH: 2
HITRAER: 2
Z#EHEIAD: [ 1 1 01 Jo 0 0 0] [ direct address |
#1E: POP

(diect) < ((SP))
(SP) «—(SP) -1

140

B E RO T AR A

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



STC12C5A60S2 2 51l ¥/ HLI6 75

FARSCFFME - www.STCMCU.com IR HiA 285 113922829991 HER I : 13922809991

PUSH direct

hee: JEfk
UEER:  RRAREFE LN, RIS K direct TR R AR 2 N 258 B i B FHAR TR £ 48 1€ 19 M ERAMAT:
R TTH 25, ZEIEA bR AL
2400 WAEHEN W RS R I R TR (E N09H,  FiEfR 4 DPTRAME N0123H. T AT
AT
PUSH DPL
PUSH DPH
2 )G, FRISETAEJ90BH, I EIE23HA0IHS HIAEN M HRAMIIOAHAIOBHAE fif 2.
JuZ .
BESKE(FED: 2
ZHEBIZES: [ 1 1 0 0 Jo 0 0 0] [ direct address
#{E: PUSH
(SP) « (SP) + 1
((SP)) « (direct)
RET
hee: MTHIFEIRIA
RRE: BUTRETIEAN, B KPCHE R EAL 7 FMRAL 3 WA R, ARFEET 2. 2R
G, TR MTE B PCIE T B btk AL TR a7, — RS OL T, %38 2 FIACALLEL
LCALLECAEH o« B8 4 HIPAT AT AR EAL
2450 WARIREIPIME NOBH, N EFRAMIKIOAHFIOBHAEfi% B 76 P (I 23 5 N2 3H AN
01H. NI#E4:
RET
PATIE, HRIGEAEN09H. TR MO123H M hEAb 4k 4L 301 T .
BESKE (FH) :
Z#EHEIAS: [0 0 10 Jo 0 1 0
#{E: RET
(PCys55) < ((SP))
(SP) « (SP) -1
(PC,,) < ((SP))
(SP) « (SP) -1
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RETI
INRE:  hIR [
WA PATIZIEAR, B MR PCE R AR AL T, RE IR E R R, R
BEZ RS R HAb b i, AR FREHR2. HALFIERAZ . (HEFIRETFPSW
A2 K E B TR RS o FEFF I 4k 2 DO 77 AL (P CAELIT X 7 ()t ik Ab T 3644
17, — B N R IOh BN O H) R —2%484 . EPATRETIHE AN, WHRE— M
SR BAR I B A e 2 i Hofl P BT AR S A A B, IS A FE A B e S 1 vh () v B 2 A7
EHAT144E4 .
26450 WARTEE WG NOBH, 45 B AE Hi 0123 HAL 48 4 $AT 45 s ) A=A b e,
RAMOAHFIOBH S 25 70 i 23 HAI0TH . JUHE 4
RETI
PATE SR, MIRET A 09H, TR (] R R R 4k 4 0123 H I FF 4R AT -
BSKE (FH)
HITEHER: 2
ZHEFISRES: [ 0 0 11 [0 0 1 0
#{€. RETI
(PCys55) < ((SP))
(SP) — (SP) -1
(PC;) < ((SP))
(SP) — (SP) -1
RL A
IheE: K BInEAh M BERALE R A
WER: K R s s e fe 14, Hp AL TR S BIAL0. 1% 3R A IPAT AT AR AL
245 EEINSEKAZN0CSH (11000101B) , N4

ESKE (F)
1T

= I
181

RL A
PATIE, BEINLSMINEAERSBH (10001011B) , HAREAASZ0 .,

1

1

[0010]Jo0oo0o 1 1]
RL

(An+1) <~ (An) n=0-6
(A0) < (A7)
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RLC A
hee: LR AR
YiRH: B EsrsAr BRI AR E B AR 1AL, AT NI RR S, HEATRR G
WIERIR SR RII0. ZFB4 AR HARbR B A7 .
450 RE R INEAR{E ~N0CSH(11000101B), NI454
RLC A
PATE, 2N 4R9%0E 48 H8BH(10001011B), HEA R L B A7 .
BSKE(FEH: |
ZHtEI%RAS: [0 0 11 Jo 0 1 1]
#1E: RLC
(Antl) < (An) n=0-6
(A0) «—(C)
(C) < (A7)
RR A
hee: ¥ BN ss i EaR AL G R
YRA: K RIS I8N BRI AL AL, Mo RIAT, BIPEIA AR, 1%1E
AR EAL
2450 W RN A FOCSH (11000101B) , NIFE4
RR A
AT G BN N A2 ROE2H (11100010B) , AR G4 A 52501
BSKEGEY: 1
HITRHEE: 1
ZHEFIZRES: [0 0 00 [0 0 1 1]
#1E: RR
(An) < (Antl) n=0-6
(A7) < (A0)

P 0 L T R A ]

HHL: 0513-5501 2928 /2929 / 2966

fEH: 0513-5501 2969 / 2956 / 2947

143



STC12C5A6082 £ 51l ¥/ HLF6E 7y

FAR S FEMS, : www.STCMCU.com I B0 AR 37 172 13922829991

RRC A
Ihee: WS AR
WEER:  BUMSES IS B AU AR £ —RIEA L 167, Hp Ao N br &, FEAbrEN
VIR ERE BINLT . 182 A HAh AR EA7 .
2450 B E N1 J90C5H(11000101B), HEMIFRE N0, MHE4
RRC A
PATIE, 30 22 8 4% H62H(01100010B),  HEA7 R &4k B A7 .
BESKE (FED: 1
ISR [ 0o 0 o1 Jo o 1 1]
#¥{E: RRC
(Ant1) < (An) n=0-6
(A7) < (O)
(C) < (A0)
SETB <bit>
IhgeE: B
YiBA: SETBIEA T AHN AL E 1, HAERAEXS ST D23 by B B At v BB F-hE 07
1248 A H At bR E AL
245 WA ERE R, i O HURES 934H(00110100B), M54
SETB C
SETB P1.0
PATIE, BAFREAR N, a1 RS AR 35H(00110101B).
SETB C
BEKE (FED: 1
THERIES: [ 1 1 01 Jo 0 1 1
#:{€:. SETB
(©)«1
SETB bit
ESKE(FE: 2
WITEER: 1
Z#EHI%RAD: [ 1 1 0 1 Jo 0 1 o] [ bitaddress |
#:{€: SETB
(bit) « 1
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SJMP rel

IhRE: JEBkEE

TR FEP AR Blrel Fros bl 40T . B AL a0~ kb 5 EoRPCE M2,
R FHR L 5277 (Birel) FTRRIE TF5 M s insPC L, 53 KHPCRIE
BRI E Anhhl . BTk, BREFEMOVERR MRS (RISIMP) Hulik (W RT 128415 il 5
12775,

Z20:  Bhr S RELADRXYS MR A M hb A T2 P 7 g 25 0123 H M bE, T 454>
SJIMP RELADR
g% G AL T0100H, 444758 Z%i84 )5, PCEALR0123H.

WHE: TELf, EHESIMPH T —&f8 2 Mk /20102H, ik, BEEEHmE
FoN0123H-0102H=21H. H4b, MR SIMPHIWE TR ZOFEH, MA4M R A 14645
AT IRTEIR
ESKE (FTH): 2

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

SUBB A, <src-byte>
IhRE: AL IIEE
1RR: SUBBHE4 M 2N &% A ek 2= <sre-byte> T 4 1 715 48w K BUE M gk bR &, I8
EEHMSERE T 2N F . WRPATIER S 700 B, SUBBNG 2 B AL
bR GERMEAD o BN, EEHAFRE. (WRERITSUBBIE AT, #EAkRE
COAWEN, XEMAEERTIRAT 2R E IR HE R, = T BRI AER
ATARZRAR AT, AT A% VRS E A — R M BUmas P 2 D W SRR AT 0%
BREEAE, 3N EEEAL, AR EACS B B AL I oA
fir; TISETALEA, BRI AMEAL, MBehiiks, Wik HirEOVHE B,
MHATE RS BRI IS N, FOVELL, MERRAE IEBR 6 B L fE op =2k
T BE, EREURIER I R R e A T IR
R e o S 1| s W= & 2| R = I 7 1| = &7 2813 1] B 72 | SRV B4
Tk
25451 ; W N AR s A BE NOCOH(11001001B). A7 AR R2I¥IE N54H(01010100B), 3k
FibrECH B . W FiE4:
SUBB A, R2
PATIE, ZInEsHEdE4s J974H01110100B), BEALFR & CHIHBIBERL IR £ ACHE
%, AR ECH BN,
VER: 0COHIR X S4HMNZAATSH, (HIE L&Y, B\ TF7ESUBBYR&HUT
A, BHARECOEM BN, R sh b T B Ll r &, 182]74H, KL,
WA BT ARG 8l 2R s ST, AR ECHPIRAS R A, M4 N ECE
CLR C 84 fE bR ECHE .
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SUBB A,Rn

BEKE (F1)
HATEHA:
— B 4RA -

3

SUBB A, direct

EOKE (F1)
HATEHA:

b 2 A

B4

SUBB A, @Ri

K ()
AT
=I5
181

SUBB A, #data

1
1
[100 1 [ 1rrr]

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

[1 00

SUBB
(A) « (A) - (C) - (direct)

1 |0 1 0 1| |directaddress|

1
1
[1 00

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

1Jo 1 1 i]

BESKE (FED): 2
Z#EHEIED: [ 1 0 0 1 Jo 1 0 0] [ immediatedata |
#{E: SUBB
(A) — (A) - (C) - #data
SWAP A
Ihee: BN ST
iRA: SWAPTR A4 BN gs K4rr (hi3~070) FlvEahs (fSr7~f74) Bsiskirsci, szbr b
SWAPHR At o] NG FITEIA TR 2 o 12382 AR bR E AL,
245 W RSN A N0CSH (11000101B) , NIFE4
SWAP A
PATIE, ZINZBBFAINAEEHKSCH (01011100B)
BEKEFEN: |1
WITEHER: 1
Z#EEAS: [ 1 1 00 Jo 1 0 0
$2{E: SWAP
(As)) <= (Ar)
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XCH A, <byte>

TIRE:
T4AR

2451

XCH A,Rn
BSKE (FT) !
HATERR:
ZiHFIYRAD
BRAE:

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

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

2T e BN A A AR A

XCHR 4 F<byte>flr i 7€ 1718 R A AR BUngs,  [FIEPE Z2Unas e N &
B N\<byte>FT{8E M F LR, $54 T IIREAELERN B M ES R v S0k 70 %
FRRThh. HEShEMmE AR Sht.

RO N 2 N hE20H, B a$()4E A3FH (00111111B). A FRAMIK20H 5§ 5C 1 N
25 975H (01110101B). M54

XCH A, @RO

PATJE, AEBRAMEI20H 5 TR A8 3FH (00111111B), N8 A48 N
75H(01110101B).

1
1
[T 100 [ 1rrrx

XCH
(A) <= (Rn)

[[1 100 Jo 10 1] [ directaddress |

XCH
(A) < (direct)

1
1

[1 100 o113
XCH
(A) <= ((Ri))

P 0 L T R A ]
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XCHD A, @Ri
IhRE: H B ngs A @Rixs B 5 G B0 R4
ER: XCHDIE4¥ Znds N A MR (F70~3, —fE T Nt ¥k BCDS) ja) %
SHEM A RAM SR T B EAT S e, S B ImETE (hL7~4) FIAZEm. 54k,
ZR AR EAL .
4. FEROMRAT 7 HHE20H, ZINESH A 24 A36H (00110110B). P EBRAMIKI20H BT A7 ik
H%cdE 975H (011110101B). N3RS
XCHD A, @RO
PATIE, PEBRAM 20HE TG N A48 A 76H (01110110B), R IN#AR N A4 A
35H(00110101B).
ESKEE: 1
HITAHA: 1
THERIES: [ 1101 o1 1
${E: XCHD
(As0) <<= (Ris)

XRL <dest-byte>, <src-byte>
IheE: AR I R
A XRLIE 4 ¥ <dest-byte>Hl<src-byte> T Q3 1) 5 154 BB L #k 47 18 i  5lis 57,
S RARAFAE<dest-byte> T UK T B B . 238 S AR E AL
PINERE R AR RIS R o T 17730 24 H ROy Bondsns, YAt 4L
ATLLR A T 0l BT, A7 M3 TSI RIS Tk 24 H U2
A BT REE I, UREREROAT DO RN e ST E

T WRAZE S BARAE B 51 L RPIRZS, I8 dest-byte T AR (4 it
7 it 1 i S A 8 T AR i, i AN A5 R S ) A

2451 B BN ge A 25 A RS0 N 2243 9 F0C3H (11000011B)FI0AAH(10101010B),
ER

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

4 H KR RO W B S T BRI, 1248 2 TR FTRAM LT EE 5 17 4%
AL . BARBREE A U, fEBATIE R S e . $R4:
XRL P1, #00110001B

PATIE, PIEARINIS. 4. OB EUR.
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XRL A, Rn

K (F1)
HATRH:
IR

1A

XRL A, direct

BEKE (F1) :
HATREHA:
ZiHHISRAD -
BAE:

XRL A, @Ri

ESKE (F1):
PATREHA:

T SRAS
BRAE:

XRL A, #data

BOKE (F1)
PITRHA:

Z HEHIRAS -
154

XRL direct, A

BOKE (F1) :
PITRHA:

Z HEHIRA -
#BA1E:

1
1
|0110|lrrr

XRL
(A) < (A) ¥ (Rn)

|0110|0101| |directaddress|

XRL
(A) < (A) ¥ (direct)

1
1

[o1 1 0Jo1 1

XRL
(A) —(A) ¥ (RD))

2
1
|0110|0100||immediatedata|

XRL
(A) <« (A) ¥ #data

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

XRL
(direct) « (direct) ¥ (A)

XRL direct, #dataw

K (F9)
HUTRH:

b 2 A

$RAE:

3
2

|Ol 1 0|0011| | direct address

immediate data |

XRL
(direct) «— (direct) + # data

P 0 L T R A ]
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5.3.2 Instruction Definitions of Traditional 8051 MCU

ACALL addr 11

Function:
Description:

Example:

Bytes:
Cycles:
Encoding:

Operation:

Absolute Call

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

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

ACALL SUBRTN

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

2

2

[a1029 a8 1] 0 0 1 0| [ a7 a6 a5 a4 | a3 a2 al a0

ACALL

(PC)— (PO)+2
(SP)«—(SP) +1

((SP)) « (PC;,)
(SP)—(SP) +1
((SP))«—(PC,s5)
(PC,y) page address

ADD A,<src-byte>

Function:
Description:

Example:

Add

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

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

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

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

ADD A,RO

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

Operation:

ADD A,direct
Bytes:
Cycles:
Encoding:

Operation:

ADD A,@Ri
Bytes:
Cycles:
Encoding:

Operation:

ADD A #data
Bytes:

Cycles:
Encoding:

Operation:

1
1

|0010|1rrr

ADD

(Ay—(A) + (Rn)

2

1

| 0010 |0 101 | |directaddress
ADD

(A)—(A) + (direct)

1

1

[00 1 0Jou1 1

ADD

(A)y—(A) + ((Ri))

2

1

[ 0010 Jo1o00] [ immediatedata |
ADD

(A)«—(A) + #data

ADDC A,<src-byte>

Function:
Description:

Example:

Add with Carry

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

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

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

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

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

ADDC A,RO

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

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

Function:
Description:

Example:

ANL A,Rn
Bytes:
Cycles:
Encoding:

Operation:

ANL A.direct
Bytes:
Cycles:
Encoding:

Operation:

ANL A,@Ri
Bytes:
Cycles:
Encoding:

Operation:

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

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

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

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

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

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

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

1
1

[o1T 01 J1irrr

ANL
(Ay—(A) /\ (Rn)

2
1

[ 0101

ANL
(A)—(A) /N (direct)

[ 0 1 0 1] [ directaddress

1
1
[o1 01 Jo1 13

ANL
(Ay—(A) /\ ((Ri))
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ANL A #data

Bytes:
Cycles:
Encoding:

Operation:

ANL direct,A

Bytes:
Cycles:
Encoding:

Operation:

ANL direct,#data
Bytes:
Cycles:

Encoding:

Operation:

2
1
[ 0101

ANL
(A)—(A) A\ #data

[0 10 0] [ immediate data

2
1

| 0101 |0010| |directaddress|

ANL
(direct)«—(direct) A\ (A)

3
2

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

ANL
(direct)«—(direct) /\ #data

ANL C, <src-bit>

Function:
Description:

Example:

ANL C,bit

Bytes:
Cycles:
Encoding:

Operation:

Logical-AND for bit variables

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

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

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

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

[ 1000 Joo1 0] [ bitaddress

ANL

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

Operation:

[ 1011 Joooo] [ bvitaddress
ANL L
(C)—(C) A\ (bit)

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

Function:

Description:

Example:

Compare and Jump if Not Equal

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.

The Accumulator contains 34H. Register 7 contains 56H. The first instruction in the sequence
CINE  R7#60H, NOT-EQ

; T 1 ; R7=60H.

NOT_EQ: JC REQ_LOW ; IF R7 < 60H.

Y 70 M UA ; R7> 60H.

sets the carry flag and branches to the instruction at label NOT-EQ. By testing the carry flag,
this instruction determines whether R7 is greater or less than 60H.

N .

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

WAIT: CINE A,P1,WAIT

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

CJNE A.,direct,rel

Bytes:
Cycles:
Encoding:

Operation:

3
2

| 1011 | 0101 | | direct address | | rel. address

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

ELSE
C)«0
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CJNE A #data,rel

Bytes:
Cycles:
Encoding:

Operation:

2

| 1011 | 0101 ] | immediata data | | rel. address

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

CJNE Rn##data,rel

Bytes:
Cycles:
Encoding:

Operation:

3
2

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

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

CINE @Ri,#data,rel

Bytes:
Cycles:
Encoding:

Operation:

3
2

[ 1011 Joi1 1i] |[immediatedata | |  rel address

(PC) < (PC) +3
IF ((Ri)) <> (data)
THEN
(PC) « (PC) + relative offset
IF ((Ri)) < (data)
THEN
(€)1
ELSE
(C)«—0
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CLR A
Function: Clear Accumulator
Description: The Aecunmlator is cleared (all bits set on zero). No flags are affected.
Example: The Accumulator contains SCH (01011100B). The instruction,
CLR A
will leave the Accumulator set to 00H (00000000B).
Bytes: 1
Cycles: 1
Encoding: [ 1110 [0O100
Operation: CLR
(A)=0
CLR Dbit
Function: Clear bit
Description: The indicated bit is cleared (reset to zero). No other flags are affected. CLR can operate on
the carry flag or any directly addressable bit.
Example: Port 1 has previously been written with SDH (01011101B). The instruction,
CLR P12
will leave the port set to 59H (01011001B).
CLR C
Bytes: 1
Cycles: 1
Encoding: [ 11 0 0] oo 11
Operation: CLR
(€)<0
CLR bit
Bytes: 2
Cycles: 1
Encoding: | 1 100 [00 1 0] [ bitaddress |
Operation: CLR
(bit) « 0
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CPL A
Function: Complement Accumulator
Description:  Each bit of the Accumulator is logically complemented (one’s complement). Bits which
previously contained a one are changed to a zero and vice-versa. No flags are affected.
Example: The Accumulator contains SCH(01011100B). The instruction,
CPL A
will leave the Accumulator set to 0A3H (101000011B).
Bytes: 1
Cycles: 1
Encoding: [ 1 111 [o100
Operation: CPL
(A)y=(A)
CPL bit
Function: Complement bit
Description:  The bit variable specified is complemented. A bit which had been a one is changed to zero
and vice-versa. No other flags are affected. CLR can operate on the carry or any directly
addressable bit.
Note:When this instruction is used to modify an output pin, the value used as the original
data will be read from the output data latch, not the input pin.
Example: Port 1 has previously been written with SDH (01011101B). The instruction,
CLR PI.1
CLR P12
will leave the port set to 59H (01011001B).
CPL C
Bytes: 1
Cycles: 1
Encoding: [ 10 1 1 Joo 11
Operation: CPL
(©) <= (©)
CPL bit
Bytes: 2
Cycles: 1
Encoding: [ 1 0 1 1 [0 0 1 0] [ bitaddress
Operation: CPL
(bit) « (bit)
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DA A

Function:
Description:

Example:

Decimal-adjust Accumulator for Addition

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

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

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

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

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

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

ADDC A,R3
DA A

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

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

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

ADD  A#99H
DA A

will leave the carry set and 29H in the Accumulator, since 30+99=129. The low-order byte
of the sum can be interpreted to mean 30 — 1 = 29.
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Bytes: 1
Cycles: 1
Encoding: [ 11 01 Jo10 0]
Operation: DA
-contents of Accumulator are BCD
IF - [[(As) > 9] V[(AC) =1]]
THEN(A; ) < (Asp) + 6
AND
IF[[(A)> 9] V(O =1]]
THEN (A;,) < (A7) +6
DEC byte
Function: Decrement
Description: The variable indicated is decremented by 1. An original value of 00H will underflow to
OFFH.
No flags are affected. Four operand addressing modes are allowed: accumulator, register,
direct, or register-indirect.
Note: When this instruction is used to modify an output port, the value used as the original
port data will be read from the output data latch, not the input pins.
Example: Register 0 contains 7FH (01111111B). Internal RAM locations 7EH and 7FH contain 00H
and 40H, respectively. The instruction sequence,
DEC @RO
DEC RO
DEC @RO
will leave register 0 set to 7EH and internal RAM locations 7EH and 7FH set to OFFH and
3FH.
DEC A
Bytes: 1
Cycles: 1
Encoding: [ 00 0 1 [0 100
Operation: DEC
(A)y—(A) —1
DEC Rn
Bytes: 1
Cycles: 1
Encoding: [ 0001 [ 1 rrr
Operation: DEC
(Rn)«—(Rn) - 1
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DEC direct

Bytes: 2
Cycles: 1
Encoding: | 0001 | 0101 | | direct address
Operation: DEC
(direct)«—(direct) —1
DEC @Ri
Bytes: 1
Cycles: 1
Encoding: [ 0001 [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 oo
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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 [0 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
[[0o010

| 0000 | | bit address | | rel. address

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

Function: Jump if Bit is set and Clear bit
Description: If the indicated bit is one,branch to the address indicated;otherwise proceed with the next
instruction. The bit wili not be cleared if it is already a zero. The branch destination is
computed by adding the signed relative-displacement in the third instruction byte to the PC,
after incrementing the PC to the first byte of the next instruction. No flags are affected.
Note: When this instruction is used to test an output pin, the value used as the original data
will be read from the output data latch, not the input pin.
Example: The Accumulator holds 56H (01010110B). The instruction sequence,
JBC ACC.3,LABELI
JBC ACC.2,LABEL2
will cause program execution to continue at the instruction identified by the label LABEL2,
with the Accumulator modified to 52H (01010010B).
Bytes: 3
Cycles: 2
Encoding: | 0001 | 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: [ o1 11 Joo11]
Operation: JMP
(PC) < (A) + (DPTR)

JNB bit, rel

Function: Jump if Bit is not set
Description: If the indicated bit is a zero, branch to the indicated address; otherwise proceed with the next
instruction. The branch destination is computed by adding the signed relative-displacement
in the third instruction byte to the PC, after incrementing the PC to the first byte of the next
instruction. The bit tested is not modified. No flags are affected.
Example: The data present at input port 1 is 11001010B. The Accumulator holds 56H (01010110B).
The instruction sequence,
INB P1.3, LABELI
INB ACC.3, LABEL2
will cause program execution to continue at the instruction at label LABEL2
Bytes: 3
Cycles: 2
Encoding: | 0011 | 0000 | | bit address | | rel. address
Operation: JNB
(PC) « (PC)+ 3
IF (bit)=0
THEN  (PC) « (PC) + rel
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JNC 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 O0H. The instruction sequence,
JNZ LABELI
INC A
JNZ LAEEL2
will set the Accumulator to 01H and continue at label LABEL2.
Bytes: 2
Cycles: 2
Encoding: | 01 11 [0000] | reladdress
Operation: INZ
(PC) < (PC)+2
IF (A)#0
THEN  (PC) « (PC) + rel
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JZ rel
Function: Jump if Accumulator Zero
Description: If all bits of the Accumulator are zero, branch to the address indicated; otherwise proceed
with the next instruction. The branch destination is computed by adding the signed relative-
displacement in the second instruction byte to the PC, after incrementing the PC twice. The
Accumulator is not modified. No flags are affected.
Example: The Accumulator originally contains 01H. The instruction sequence,
JZ LABELI
DEC A
JZ LAEEL2
will change the Accumulator to 00H and cause program execution to continue at the
instruction identified by the label LABEL2.
Bytes: 2
Cycles: 2
Encoding: | 01 10 [0000] | reladdress
Operation: JZ
(PC) « (PO)+2
IF (A)=0
THEN (PC) « (PC) + rel

LCALL addr16

Function:
Description:

Example:

Bytes:
Cycles:
Encoding:

Operation:

Long call

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

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

LCALL SUBRTN

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

3
2

|0001 |0010|

| addrl5-addr8 | | addr7-addr0

LCALL

(PC) — (PC)+3
(SP) «—(SP)+1

((SP)) « (PC5.)
(SP) «—(SP)+1

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

Function:

Description:

Example:

Bytes:
Cycles:
Encoding:

Operation:

Long Jump

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

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

LIMP JMPADR

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

3
2

|0000

0010 | | addr15-addr8 | | addr7-addr0

LIMP
(PC) « addrs

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

Function: Move byte variable
Description: The byte variable indicated by the second operand is copied into the location specified by the
first operand. The source byte is not affected. No other register or flag is affected.
This is by far the most flexible operation. Fifteen combinations of source and destination
addressing modes are allowed.
Example: Internal RAM location 30H holds 40H. The value of RAM location 40H is 10H. The data
present at input port 1 is 11001010B (0CAH).
MOV  RO,#30H ;R0<=30H
MOV A, @RO ;A <=40H
MOV  RI,A ;R1 <=40H
MOV B, @Rl ;B<=10H
MOV @RI, Pl ;RAM (40H) <= 0CAH
MOV  P2,Pl ;P2 #0CAH
leaves the value 30H in register 0,40H in both the Accumulator and register 1,10H in register
B, and 0CAH(11001010B) both in RAM location 40H and output on port 2.
MOV A,Rn
Bytes: 1
Cycles: 1
Encoding: [ 11 1 0 [1rrr
Operation: MOV
(A) < (Rn)
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*MOV A,direct

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

Operation: MOV
(A)« (direct)

*MOV A, ACC is not a valid instruction
MOV A,@Ri

Bytes: 1
Cycles: 1
Encoding: [ 11 1 0 [o 11
Operation: MOV
(A) < ((Ri))
MOV A t#data
Bytes: 2
Cycles:
Encoding: | 01 11 [0 10 0] [ immediate data
Operation: MOV
(A)« #data
MOV Rn, A
Bytes: 1
Cycles: 1
Encoding: [ 1 1 11 [ 1«
Operation: MOV
(Rn)«—(A)
MOV Rn,direct
Bytes: 2
Cycles: 2
Encoding: | 1010 [ 1 direct addr.

Operation: MOV

(Rn)«—(direct)
MOV Rn,##data
Bytes: 2
Cycles: 1
Encoding: | 0111 | I rr | 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 [0 1 1| [ directadd |
Operation: MOV
(direct)«—((Ri))
MOV direct,#data
Bytes: 3
Cycles: 2
Encoding: [ 0 1 1 1 [0 1 0 1| [ direct address |

Operation: MOV
(direct) « #data

MOV @Ri, A
Bytes: 1
Cycles: 1
Encoding: [ 1 1 11 Jo11i
Operation: MOV

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

Bytes:
Cycles:
Encoding:

Operation:

2
2

[[1010

MOV
((Ri)) « (direct)

[ 01 1] [ directaddr

MOV @RI, #data

Bytes:
Cycles:
Encoding:

Operation:

2
1

[ 0111 [ 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 o] [ immediate data158
MOV

(DPTR) « #data,,,

DPH DPL « #data, s ; #data,

A, @A+ <base-reg>

Function:

Description:

Example:

Move Code byte

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

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

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

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

MOVC A,@A+DPTR

Bytes: 1
Cycles: 2
Encoding: [ 10 0 1 oo 1 1]
Operation: MOVC
(A) < ((A)+(DPTR))
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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/
1/0O/Timer) is connected to the 8051 Port 0. Port 3 provides control lines for the external
RAM. Ports 1 and 2 are used for normal I/O. Registers 0 and 1 contain 12H and 34H.
Location 34H of the external RAM holds the value 56H. The instruction sequence,

MOVX A, @RI
MOVX ~ @RO, A

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

2

[11 1 0Joo0 1
MOVX

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

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

P 0 L T R A ]
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NOP
Function: No Operation
Description:  Execution continues at the following instruction. Other than the PC, no registers or flags are
affected.

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

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

(PC) « (PC)+1

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

Function:

Description:

Example:

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

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

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

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

ORL A,RO
will leave the Accumulator holding the value 0D7H (11010111B).

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

ORL P1,#00110010B

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

Operation:

ORL A,direct
Bytes:
Cycles:
Encoding:

Operation:

ORL A,@Ri
Bytes:
Cycles:
Encoding:

Operation:

ORL A #data
Bytes:
Cycles:
Encoding:

Operation:

ORL direct, A
Bytes:

Cycles:
Encoding:

Operation:

[0 10

ORL
(A) — (A)V(Rn)

Ollrrr

2
1

| 01 00 |0 1.0 1] |directaddress|

ORL
(A)— (A)V (direct)

1
1

[o1 000 1 1

ORL
(A)—=(A)V((Ri)

2
1

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

ORL
(A)— (A)V f#data

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

ORL
(direct)«— (direct) V (A)

ORL direct, #data

Bytes:
Cycles:
Encoding:

Operation:

3
2

| 0100 |0 0 1 1] |directaddress|

| immediate data |

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

Function: Logical-OR for bit variables
Description:  Set the carry flag if the Boolean value is a logical 1; leave the carry in its current state
otherwise. A slash (“/ ) preceding the operand in the assembly language indicates that the
logical complement of the addressed bit is used as the source value, but the source bit itself is
not affected. No other flags are affected.
Example: Set the carry flag if and only if P1.0=1, ACC.7=1,0r OV =0:
MOV C,P1.0 ;LOAD CARRY WITH INPUT PIN P10
ORL C,ACC.7 ;OR CARRY WITH THE ACC.BIT 7
ORL C,/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) (O
(©) — (A7)
RR A
Function: Rotate Accumulator Right
Description:  The eight bits in the Accumulator are rotated one bit to the right. Bit 0 is rotated into the bit 7
position. No flags are affected.
Example: The Accumulator holds the value 0C5H (11000101B). The instruction,
RR A
leaves the Accumulator holding the value OE2H (11100010B) with the carry unaffected.
Bytes: 1
Cycles: 1
Encoding: | 0 0 00 [0 0 1 1|
Operation: RR
(An) < (Antl) n=0-6
(A7) < (A0)
RRC A
Function: Rotate Accumulator Right through the Carry flag
Description: The eight bits in the Accumulator and the carry flag are together rotated one bit to the right.
Bit 0 moves into the carry flag; the original value of the carry flag moves into the bit 7
position.No other flags are affected.
Example: The Accumulator holds the value 0C5H (11000101B), and the carry is zero. The instruction,
RRC A
leaves the Accumulator holding the value 62H (01100010B) with the carry set.
Bytes: 1
Cycles: 1
Encoding: | 0 0 01 [o 0 1 1|
Operation: RRC
(Ant1l) < (An) n=0-6
(A7) —(O)
(©) < (A0)
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SETB <bit>

Function: Set bit
Description: SETB sets the indicated bit to one. SETB can operate on the carry flag or any directly
addressable bit. No other flags are affected
Example: The carry flag is cleared. Output Port 1 has been written with the value 34H (00110100B).
The instructions,
SETB C
SETB P1.0
will leave the carry flag set to 1 and change the data output on Port 1 to 35H (00110101B).
SETB C
Bytes: 1
Cycles: 1
Encoding: [ 1 1 01 Jo 0 1 1
Operation: SETB
(O)«1
SETB bit
Bytes: 2
Cycles: 1
Encoding: [ 1 1 0 1 Jo 0 1 o [ bitaddress
Operation: SETB
(bit) « 1
SIJMP rel
Function: Short Jump
Description: Program control branches unconditionally to the address indicated. The branch destination is
computed by adding the signed displacement in the second instruction byte to the PC, after
incrementing the PC twice. Therefore, the range of destinations allowed is from 128bytes
preceding this instruction to 127 bytes following it.
Example: The label “RELADR? is assigned to an instruction at program memory location 0123H. The
instruction,
SIMP RELADR
will assemble into location 0100H. After the instruction is executed, the PC will contain the
value 0123H.
(Note: Under the above conditions the instruction following SIMP will be at 102H.Therefore,
the displacement byte of the instruction will be the relative offset (0123H - 0102H) = 21H.
Put another way, an SIMP with a displacement of OFEH would be an one-instruction infinite
loop).
Bytes: 2
Cycles: 2
Encoding: | 1 0 00 [0 0 0 0] [ reladdress |
Operation: SJMP
(PC) — (PC)+2
(PC) « (PC)+rel

182

B E RO T AR A

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



STC12C5A60S2 R FIH A HlErT  FiAR LR www.STCMCU.com IR 045 : 13922829991 HFA i : 13922809991

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 0 0 1 |0 1.0 1] |directaddress|

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

1
1

[1 00 1Jo 1 1 i

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

Bytes: 2
Cycles: 1
Encoding: | 1 0 0 1 | 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: | 11 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: | 1 101 [0 1 1
Operation: XCHD

(Aso) <= (Ris)

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

Function:
Description:

Example:

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

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

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

If the Accumulator holds 0C3H (11000011B) and register 0 holds 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, #data

Bytes:
Cycles:
Encoding:

Operation:

3
2

[o01 1 0Joo 1 1] [ direct address

immediate data

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

T RS N ECPUR A X /M R 2 E b R 1 R B 1 .

2 rp S AR FEHLCPU IR TR AL ER B S s A FUR A T B 2GR, ZRCPUE 1 41
B TAE, Fm R AN R S FE, SR, FEEE R W Ty, 4kSRERE T
1B, IXFEREFERR T SEHUX R DI RE RO R I R G815 RCPU A Wi SR IEAR N
Widi . FEMHLI R RS — V2 AR W, LA R W R M CPUTE SR T, R e
JIR 25 (R, 3 A AE LE CPUR S e 2B — AN o BB 55 SR AT 1) R 368 5 AR o W 4 B % St
BA, A2 A B B S S A R R i SR, BRI R — AN TR TR — ML 2 . CPURLJZ S
INEAT 56 250 B v A R T 3K

M CPUIELEALEE — A Wiy SR I (BATAHM R W RS R » RET 54—
RS LG R IS SR . W CPURE S B 15 X0 J5 ok h Wi M IR AR 7, #5im 5 A BRARL S
T g R, EELLE, FREERE P W RS TR, RS ERCON R ETRE .
XFEM R RGN Z R RS, B R WHRE RN P RGN B B R 5.

STC12C5A60S2 & 41 B A HLARAE T 10/ s Wi SR, ‘S AT 14 B2 AR hio(INTO). 5&
S0P T AR I(NTL). e 321 b, & 11 (UARTD) i, A/DEESrdal . A A
(LVD)H K. PCAH KT B 29 b K SPTH KT T AT () PR Wl B A R Wil S 2. FH P vl LA
SIS WT SR VEAL(BA/TE.7) SR B2 H T IR 58 VA SR 57 BT (0 7R Wr i >R, ] AR 4T #H B 1)
HH T F0 VR SR A CP UM S AF I (1 7 7 s A — A w7 mT DA ek St 42 1) Dhg w806
IR s B — AN I AL S 0 2 mT AR B . e S 2 wh i SR T AT R Al e 2 i
Hlbr, Rz, ARSI R W SRAS T AT s A Se g K R AR S g R W A AN R Se 2k
A H T TR = A B, R 2 U R SR R e R G S SRS T . STC12C5A60S2 5 41 ER A HLIF
BB W T U0 N R 6- 1T :
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®6-1  HPTEIIRY

Wi 1 52 o o
g |1 g een | TSR e o | g | s ks | i b |
B s | wmivor | oHL GRS (g0 | g2 | G | s6 | el

INTO 100031 | 0(highest)| Pxor,PX0 | 0,0 |0,1[1,0] 1,1 1E0 EX0/EA
(AMEB R BT 0)

Timer 0| 000BH 1 PTOH,PTO | 0,0 |0,1|1,0| 1,1 TFO ETO/EA
INTI

I 0013H 2 PXIELPXI | 0,0 |0,1[1,0| 1,1 IE1 EXI1/EA
(IR D)

Timerl | 001BH PTIH,PTI | 0,0 |0, 1]|1L0] 1, TF1 ETI/EA
UARTI | 0023H PSH,PS | 0,0 |0,1]1,0 RIETI

ADC 002BH PADCH,PADC[ 0,0 0,1 1,0

3

4

5 ADC_FLAG | EADC/EA
LVD 0033H 6 PLVDH,PLVD| 0,0 |0,1|1,0

7

8

LVDF ELVD/EA
CF+CCFO0 + |(ECF+ECCFO0

— ===
—_ | = = =

PCA 003BH PPCAHPPCA| 0,0 |0,1]|1,0| 1, CCFI | +ECCFIVEA

S2(UART2) | 0043H 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 ESPIEA

I B BB 0K R R T BE B A AR IPHEKIP2H A (A AL, AT 4 Hh WA e 215 R DU 4,
R A BLEIPEIP2, A AP Bt A A P, 51&48051 5 ML It sE 4 e &

IR CIE F Hfs, R E w7 5o s, Fin:
void Int0_Routine(void) interrupt 0;
void Timer0 Rountine(void) interrupt 1;
void Intl Routine(void) interrupt 2;
void Timerl Rountine(void) interrupt 3;
void UART Routine(void) interrupt 4;
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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6.1 PiTZE

STC12C5A60S2 2 51 ¥ K ALK o b 2R e 45 7o = R n 1l 6- 1 s

— HriT o e g
*H‘ﬁfﬁﬁi&? P23 i 25 A7
%'J'—Tff%% v BRARAR 562 o
IP,IP2,IPH,IP2H B 4 A
- . P2, > e 4 A
IE, IE2 7 {7 7% Registers R LEAL
TCON.0/TO=0 : Exo EA PXOHg@% N /J
INTO —o— —o/—c/F: oS L1
TCON.0/ITO=1 PTOH, PTO high
| o—ﬂ)l 0,1
ETO :
TFO o/—cﬂ/c o\g n Lo, 1.1
|
TCON.2/IT1=0 > EX1 PXIH’?% 0,1 NIEE
INTL—o— IE1 —o/—dlc o 2 m A

TCON.2ATI=1 |

PTIH, PT1
0,0

ET1 — M ol
TF1 —o - — Mo o\§ § 10 L1
| PSH,PS [ o0
o : 0.1 FF
H11/51 %‘:):)—y—oM o8 n Ly #if]
PADCH, PADC| 0‘0| ¥
ADC_FLAG N oﬂo/l = = TN
| 14 1© oo L1
ELVD I rLvoH. PvD[ 0,0 ol
LVDF Mo oo o8 nLy

;

A 4

Egll; | PPCAH,PPCA|
CCFO < g e TN
ECCFo— ) 1 o~ :
CCF1 I
ECCF1 |

PS2H,PS2 [ g

ES2 oo 0.
i 112/52 g%fﬁ :D—y—o/_cft’c g TN 11
ESPI I PSPIH, PSPI|
o—j : 0,1
SPIF——}—o— o8 . RN
v

‘\Global Enable
EA

Kl6-1 STCI12C5A60S2 %41 ki R 4i 45 14 1]
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A3 r B O(TINTO) Al A0 35 o e L (INTT T ) B v A1 Fl P o, R B o 5 SR A 403l o
W () A7 S 67 T 27 A7 2 TCONH (I TEO/TCON. 1 MITE1/TCON.3 o 2440 o b IR 2% A 7 49 Wi o7
Ja, G SRR EAIIEOMIEL £ 3750, TCONZF A 25 1 ITO/TCON.OMIIT1/TCON.2 ¥k
SE T AN A IO RN AR P i & 7 20 2 R R R 7. WiRITx = 0(x = 0,1), A RGAE
INTx(x = 0, ) BRI BNE B P J5 vl = A A i W W ITx = 1(x = 0,1), A RAIEINTx( x=
0, 1) B R B US Ja w72 A2 AR bbby o 4038 rP B O(INTT0) AT A 05 H 7 L (TNTT 1) 3 7T AP s 2
MU B AR e i

SE I 0N LK) Wi SR AR EALETFOMTF . 2458 I 2827 /7 28 THx/TLx(x = 0,1)¥%6 i, ¥
HARENTFX(x = 0,1) M B AL, R Al d . S PLE LT iZ et 2s i, el et
3 bR EALTEx(x = 0,1) 2l A7 4 .

AT 1R Wi SR PR B LR T A B 47 1 1R 325 R i SR AR B AL TT A AR (T — A4 B oA T
JG, HAT O ST A

A/DEESFH T HADC FLAG/ADC_CONTR.4E KA 1. %07 75 F -5

MR (LVD) & HLVDF/PCON. 53 SR P2 AR 1o %407t 75 FH AR 1375 4%

BT AR AT N RS TE R6 -2 R

#®6-2 Wbk

TR fil AT A

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

Timer 0 EN2R0% Y

INT1 1y TR 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/DFEIR5E Y,

LVD FELYR R T B 2UIR T LVDAS I H
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6.2 hITHFTFS

. . A7 Motk J 7545 -
i ik Mt | ep Lsp | EbA
IE Interrupt Enable | A8H | EA |ELvD|EADC| ES | ETI | EXI | ETO | EX0 |0000 0000B
IP Immtggr‘omy BSH |PPCA|PLVD |PADC| PS | PTI | PX1 | PTO | PX0 [0000 0000B
IPH Intemga.t };:'lol'lty B7H PPCAH|PLVDH|PADCH | PSH |PT1H | PX1H | PTOH | PX0H [0000 0000B
ig
1E2 Interrupt Enable2 | AFH | - | - | - | - | - | - |ESPI| ES2 |xxxx xx00B
pp | ZrdInterrupt Priority) oL | L | pspr| P2 [xxx xx00B
Low register
oy |2 Interrupt Priority) o b L L psein | psan | xxxx xx00B
Low register
TCON Timer Control 88H | TF1 | TR1 | TF0 | TRO | IE1 | IT1 | 1E0 | 1TO [0000 0000B
SCON Serial Control 98H [SMOFE| sM1 | sM2 | REN | TBS | RBS | TI | RI |0000 0000B

AUXR Auxiliary register 8EH | Tox12|TIx12 EXTRAM|SIBRS 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_ PN IE [T1_PIN_IE | T0_PIN_IE [ LVD_WAKE [ BRTCLKO [T1cLKO [TocLko | 0000 0000B

UART_MOx6

BRTR| S2SMOD | BRTx12

register
ADC_CONTR ADC Control BCH ADCJOWERlSPEEDl |SPEEDO|ADCJ—LAG|ADCisTART| CHS2 |CHS] |CHS() 0000 0000B
ccon |PCA C"‘;grc’l Regis= pep | cr | er | - | - | - | - |ccri | ccro |0oxx xx00B
CMOD  |PCA Mode Register| DO9H |cmL| - | - | - |cps2|cpsi|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 |weor| - | - | - | - | - - |00xx xxxxB

LR HIH T 5STCI2C5A60S2 &5 A LR WA I BT & 728, NIHZE—Hux 350 %
TN A,
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1. Pl R FFFFIEFIIE2
STC12C5A60S2 F 51 ¥y HLCPUXS H Wil () R el B e, 55— A BT il 2 15 4 s v v
& B TR WT R VE B A ARIE (IENFFER I RE F A7 4%, 'E R T b ASHD #&iit, kg
WF:
IE: il oirarfias (ArAr3-4k)
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 Vil fz, EA=1, CPUJFECPIK, EA=0, CPUPRMIITA Ik Hi i .
EARIAE F A b W7 SO VFIE P il o B o Wil o S8 SZ EA TR HIROE 32 2% P BT
R P T A8 VP9 ) S 4%

ELVD : &R e Ffi. ELVD=1, FVHEERMFW; ELVD=0, 2 1EAR AN - .
EADC : A/D#E#plr 01567 . EADC=1, fFA/DFEEHN; EADC=0, 25 -A/DiHH;.
ES : BT R AL, ES=1, ARVFHFEATHIHRW: ES=0, 25 efAT 1.

ET1: EWATEES TR0 b T b A, ET1=1, RTId W ET1=0, 25 1ET1d0k,
EX1: AR L o ivr s . EX1=1, VPSRN IR EX1=0, &% 1EAMEA W
ETO : TOMH#: i o vrfir. ETO=1, FYFTOF r; ET0=0%% (-TO W,

EXO0 : AMEBrr ol fo 7. EX0=1, ik, EX0=0%% ik drlkr.

IE2 : i RvFgifFds (NAIALSHk)

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¥FSPIHT, SPI=0, Z£1ESPTrlr.

ES2: HAT 2 W o iF . ES2=1, RVFHEATE29 W ES2=0, X147 H2911Hr.

STC12C5A60S2 R % B WL EAL LUJG, IEFIIE247E0, A ERFE “1” 58F “0” IEAI
IE2FH S FIAT, SR 70 VA B A 10 % v W J05 A v BT R 37, 2 6 e — A o W 9058 7 14 o W o0 20 ) o
CPUJFHCH o SEUBIIEM P 25 T FR Az #4540k S8 (SETB BIT: CLR BIT) , 0] F 7 {i#
1E484 528 (HIMOV IE, #DATA, ANL IE, #DATA; ORL IE, #DATA; MOV IE, A%) .
FOHIE2 (AN Az F-4E) A AT MOV TE2, #DATA$E A K v .
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2. P RITHIZF FESIP. IP2FIIPH, IP2H
FEGE805 1 L i HLEA I RIS g, R e ORI AR e, mT DASEI P 4 b TR 25
STC12C5A60S2 F F1| . 7 Mg Ik 18 B B 38 I ) AR ok D e 25 A7 4% (TPHANTP2H) I AH AL, mlfE
HI L S e % B oA TR L e gt R R E IPAITP2, AW RAE WY, H5iE5%
80515 WL L H L e R 58 A e %5 o
—ANIELEBAT PRAR e 2 B BE w2 s AL Sa b B i T, (ECAS e 59 — MR S 4 B i
i, —EPATRIG R, BRREIEARETI, R\ FFEF G AT 5384 A e ST ) o
Wi . DL TR AT UG R T % A -
VAR S g W mT s s A S 2 b e i b W, e 2 AR
2] —Fh T (N R B OE ARG, — BAARIRRL, A2 S 1 F 2 W BT e ik
STCI12C5A60S2 A1 51 ML F P4 #5018 2l 242 ) 2 A7 A (10 ks =X dn R
IPH: A Wit o g 42 1) 3 47 88 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 il A7 a ik (AT AF-4k)
SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO
1P B8H name | PPCA | PLVD | PADC | PS | PT1 | PX1 | PTO | PXO

PPCAH, PPCA: PCAT It iz #i AL
Y PPCAH=0 HPPCA=0/}, PCAH Wi A Mt 2 g+ W (L4 240)
2 PPCAH=0 HPPCA=11}, PCAF W NEARM g W (P54 1)
2 PPCAH=1 HPPCA=0I}, PCA M Ak il oo gt W (I 5k 24.2)
*PPCAH=1 HPPCA=11}, PCAF Wi i s oo g b W (P 5 423)
PLVDH, PLVD: i A& o W 0 2 A= il i
4 PLVDH=0 HPLVD=0H}, A& FASIN - Wi A s AR AL e 20 i (256 200)
*4PLVDH=0 HPLVD=1, (iAW Ry e A% A S 2% o 7 (Fe s 4 1)
PLVDH=1 HPLVD=01, iAo W g4 i e o 4 W (f o 4 2)
4 PLVDH=1HPLVD=1H}, &AM o W A5 A e 2oh b (L 2 2463)
PADCH, PADC: A/D# 4 Wit s 24 i 67 .
PADCH=0 HPADC=0}, A/D¥H WA Je g (56 400)
PADCH=0 HPADC=1H}, A/D## A AR e g b (P54 1)
4 PADCH=1 HPADC=0F}, A/D¥Hfir A m el (1 4i2)
PADCH=1 HPADC=1/}, A/D¥HWrhyz s e g (e g3)
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PSH, PS: & L1 R s e dz il i
PSH=0 HPS=0MF, H 117 W7l eI o o 2 Hh 7 (56 2%0)
HPSH=0HPS=1/F, £ 1A W AR AR 6 20 Ik (45644 1)
PSH=1HPS=0fF, = 119 W AR S e g0 b (PR 5k 22)
PSH=1 HPS=1HF, & 119 W7y e e e S 2 b (£ 5 243)

PTIH, PT1: &M} 281 i s6 5 il i
MPTIH=0 HPT1=0/}, & &% 1 b A SRR e g W (256 220)
HPTIH=0 HPTI=1iF, &% 1 W R e g b 7 (o2 1)
HPTIH=1 HPTI1=08], & %1+ WA E e b (Ph5ege2)
MPTIH=1HPTI=1/F, &% 1 A s s s g W (B 5k 243)

PX1H, PX1: AN b 1A Se e gz iAo
PX1H=0 HPX1=0f}, #}hrh i1 9 s AR S g o i (f 5 2%0)
MPXTH=0 HPX1=11}, #MaBeh i ARG Se g b (5 1)
HPX1H=1HPX1=00F, AN 1 A8 s e 2 b (P2 262)
MPX1H=1 HPX1=1F, A~ i1 g5 m e g b (5 243)

PTOH, PTO: & i #50 F B £ 56 2 4% il o7
4PTOH=0 HPTO=0I, 5 #%0 W7 Ay e Ik A1 56 2% 7 (1256 2%0)
PTOH=0 HPTO=1H}, &M 220 W A EARAR S g W (PR st 4 1)
HPTOH=1HPTO=01, 5 250 WiAEm it se g i (P /e g2)
HPTOH=1 HPTO=11, & 2$0 W7 A i fIe Se g b (fe e 443)

PXOH, PXO0: M otk ez hilAr .
PXO0H=0 HPXO0=0fF, k09 It e 2 o i (56 2%0)
2PXOH=0 HPXO0=11}, #MSrWr0 AR e g il (54 1)
HPXOH=1HPXO0=01}, #MiErh W0 AH st se b b (5 202)
HPXOH=1HPX0=11}, 4 W0 AR m i e g i (PR 4e3)
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IP2H: RIS 2 e 3 1 1 2 A7 4 (ANl 3H41k)

SFR name | Address | bit B7 B6 | B5 B4 B3 B2 B1 BO
IP2H B6H name - - - - PSPIH | PS2H

L) Wi e et il e O NEIRVAS 55

SFR name | Address bit B7 | B6 B5 B4 B3 B2 Bl BO
1P2 B5H name - - - - PSPI | PS2

PSPIH, PSPI: SPIH kil 56 2 dz il iz .

4 PSPIH=0 H.PSPI=0F,
24 PSPIH=0 [ PSPI=1f},
24 PSPIH=1 H.PSPI=0f+,
4 PSPIH=1HPSPI=1F},

PS2H, PS2: i L2 Wil g e dx il A .

SPIH I Ay s AR AR Sl 4 H i (25 4%0)
SPIH I A AR Se g W (L4 1)
SPIH W % sl 2 2 W (R 2e 24 2)
SPIH KT Ay f i A e 4 Hh e (B 6 443)

2 PS2H=0 H.PS2=0K], Hf H12 W7 9 F AR Jo 2 Iy (P16 4%0)
MPS2H=0 HPS2=11, H H29 Wi AR e e i (52 1)
*4PS2H=1 HPS2=0}, & 127 W A m i e 2 b (PR 56 21.2)
PS2H=1 HPS2=11f, H F2 i Ay i se g b (e 544 3)

FRWE AL S gz ) A A7 2R 1Py 1P2. IPHANIP2H AL E T A FE P & “1” Al “0” . H
IPZF A7 2R AT 45 /E, AT DA AT AL B & Bl T e Fe & E PRI M 2% 1MIP2. TPHAIIP2H
TN R BT A R EH . STCI12C5A60S2 51 F WL ALJSIP, IP2. IPHAN
IP2HISHO00H, &> R TR 5 AR AR 56 2 b o

P 0 L T R A ]
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3. ERTEE/ T BB ITHIF FETCON
TCON A E I 2/ TH LA TO TUAHEHI A7 4%, BT BIAFTO. T 1 H A Wil A0 ok i =k
HHTJRSE, TCONAG AR :
TCON : g 28 /i Hgs sl %8s (R Az SH0h)
SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO
TCON 88H | name | TF1 | TR1 | TFO | TRO | IE1 | IT1 | IEO | ITO
TF1: Tl WibrE. TUgERFTTECLG, WPIE I L. 277 28 i H i i A
“1” TF1, [CPUIERAPW, —EARFERICPUMR RIS, A B EE “0” (Balh
EWEAE “07 ) .
TR1: EB 8 11EIT AL
TFO: TO#iH FHWibs&. TOB RVFITHELL G, MAMETFGEIN T2, 2k e, s
“1” TFO, [MCPUWRFW, —E{RFFCPUMN %P, A HfEfEE0 (tal il
BAFHO) .
TRO: SEN 2208 IT IR,
IEL: AMEepiligskiE (INT1/P3.3) dRdi. IE1=1, AMWTHICPUIG KA, 24CPUMR %
RIS RS €07 1EL
IT1: AR 7 o B e 347 . TT1=0, INTI/P3.38] B I A{R B P45 5 Al fid o 40 35 o 7
1. IT1=1, 4SBT IA R REA b & 5 .
IE0: AhEfr b0 RIE (INTO/P3.2) hii. IEO=14h&k-FIT0MCPUE R I, 4CPUMR &b
HRFRWEES,  EAEAEE €07 TE0 GAdHiA T30 .
ITO: AP o s i B2k 28 3% #% 47 . 1T0=0, INTO/P3.25] I (4R e 7 A7 fith & 40 v W70
ITO=1, AMHH KON T Rk 77 .
4. HITOEHIFFEZSCON
SCON N HAT 45 27 4785, SCONME AU -
SCON : AT 45l Z7 /748 (A Hhk)
SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO
SCON 98H | name | SMO/FE | SMI | SM2 | REN | TB8 | RB8 | TI | RI
RI: ST RGP ERE . & HBAT D LRyl B BT R0 AR, I 23 e 3 5 8 A 2 s it
Bl #HUOrL. 20 3TLAE HSM2=0F, W& sl 2 b A R (Al B 1, 84T R
J5 28y 3 TAE HsM2=18F, TS B0 1 59 BARRB8 A )G, Rl i BRI EI5
AEA7 a1, RIN1267R 847 E1IE [ CPU R b b7 Galierbby) . RIAAZE b 7 A
W R 25 A2 P =
T HEATOVRERWRRE. BT 01T RN0RER, &M RIEESM AR, mEEEL 20
JALL e 3R ER, fERIEE LA AR B 1. TI=1RR$ 47 0 1IELE[RICPU
HAE I ORGP IR o« [EREZE R, CPUMIR A ISR IWE R, & mATh RS2
BFFAKTIE S, TILATHH PR W RS T s %
SCONZ A7 a3 M HAAL S5 h Wi T %, FEHATEN4H.
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5. RIERNFEHEXFFRS: BIRITHSEFEEPCON
PCON K HLJE % il 27 47 2%, PCONAE 4 F -
PCON : HLJG{EHI| 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 IR G AT, [7) A 5 A2 0 A 0 o B i85 SR A 28467 o
FEIEH TAERI S N CARIRASES, 5 Py AR s R Ve o/ TR EA I T TR s, %A
SEL, SRERA AR BV TC IS, BILE P38 CAF B Ve o T 0 A I TRl B
JER, ANEHERA RVHEESN W, ZE8Es N1 B REE, HoE, W
P B AR R Ve e 4k SR TR A T IS A s, 1247 X E s BB N L.
FESEN I TARIRZSHT, a0 SR A I o B AR AV ol = A v W, DU AE R N dt B A 2
Je s ARSI H AN TAE CLRARThAE . U Bk S0l P2 A AR SR A I Fh T, DU AE 3N
P S, R B R 2 T AR, 78 P A HUE Ve ol TR A I 1A He e
e, PEAEAR AT W, ATREMCU M i IR S e i
YR 1) 25 A7 2§ PCON A i At A7 SR A W e o, TEEAMEA2H
TEF T VR A7 AR IEH, AR WU BT AH B2 (1) 98 7 & ELVD/IE.6
IE: I RiFaifiay (Af7SHhh)
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 Ik o ii6r, EA=1, CPUJFBCH W, EA=0, CPUJEM A I ki .
EARIVE H 2 f# rP W7 So v s g i) o B 2% Fh IR i S 2 EA RS ] L VOE %2 % R B
O A W o AR 2 ) L 2 )
ELVD : fiRJERGI B o4z, ELVD=1, FVHRERNF B, ELVD=0, 25 EA% A A .
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6. A/DEEHIEHIF 73R ADC_CONTR
ADC_CONTRNA/D¥ etz 25 /7 4%, ADC_CONTRHE 4T -
ADC_CONTR : A/DFHudz ) 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##If7. *4ADC_POWER=0/f, 3%H#ADCHJE;

4 ADC_PWOER=1K}, fJFFADCHLJA,

ADC_FLAG: ADCH & qbrENr, ATH T RA/DEH AP . MA/DHEH TR,
ADC_FLAG=1,ZHHM4IE0. A5 & A/DF e 5¢ i G B i% AL B 7= A4
Wr, &2HRMFERZREMA/DEREGER, YA/DERTENE,
ADC FLAG=1, — & BH/FO0.

ADC_START: ADCH:#rJazhixtilh, wERN “17 B, FFahF, i fEh0,

A/DF AR ZF A7 25 ADC_CONTRH AL 5 i e, TESEAMEN4H .

TEH W RV AFARIER, A/DiEHds (1 W o 17 2 EADC/IE.S

IE: Hilb foir&fras (nA23H4k)

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

IE A8H | name | EA | ELVD | EADC | ES | ET1 | EX1 | ETO | EX0
EA: CPUKIEHI R VFEHIAL, EA=1, CPUFH W, EA=0, CPUBMHTA K I HHif .

EARIE R A2 A b W S VT BRI Al o BRI 3% i Wil 1 e 2 EAE ] s FLUGE 32 25 il B
CL R 7 FC VRS A ) o

EADC : A/DE#b Wi o VFz, EADC=1, Fo¥FA/DEEHFKr, EADC=0, ZE1-A/DEHHerblk.
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6.3 FETEER

STC12C5A60S2 241 5 LI BT B Bl B 4 R Wi Je 9, X 13X 28 B i SR 5 ml
AR N R P W AR e e, ATSCEL R R T IR S AR T R . — DN IEEPAT BRI
T T RE b = L e R W T T, (RO REE ) — MRS g R Wi T b, — BT RIS R, 8
IR [FIFEARETL, IR [\ FE 527 5 BT — 5648 2 7 Bemm BOET 0 R I J g . DL B BT vl 448
N THI P AR SE AR«

LARAE S g A W mT 9 s R S e h W i R W, ez AR
2 AR —Fhrh iy (AN REBIERZEE) , —BEERWN, A2 Fge i =g i

7 o

24 R B S 2 TUAN TR) — A8 S i v B SR B, W — NSRS R IRSS, BT N S B IR
Fo XA TR EN, EERAFE S — NI g5 i, STCI12C5A60S2 &5 H
ML WA S A i R R

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

WO R B =O

WARMEHC EF W, PRraERKY 5SS P ErS, 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
25 e A T ELAECPUMR S, FEREFE R R, R RS T a0 A

K e ] 2 b Ik 3R R P U R PC
- AT AR R T R 55 R o

Fh TR 55 FE e TSRS A2 Wi A AR — L2484 . TSREARETT (FR IR [B]) 35 2 45348, H5PCIH
MA R EE], FFRREORI B E, 25 WERE W7 s A2k SE 30T

BRI NI, R BRI P TS PO M AUE AR O R ) B, R R A A
¥ R 55 R P R A bk o % R ISR S5 AR N il BRI D e

L AT IEBIAT TR 2 i AT 72 B
2. PCIEBUEAR;

3. BRI

4. FHAE[R] 25 55 HeAd o b

5.

6

SRR w1
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

B CREPAT R K, SHE P BRSO g B aiE R . TR s Dk T
FEFP A7 A 2% T Aa &8 7, BT CL R 7 (020 156 48 2 B W OM b e 1 &, Bt v iy i & X (LJMP
MAIN) .

AR AREIRETIE AU RETIHE 4

RETHE 4 BRI REFS HIPCIR 1] 31 5 3k Th K (K b 77, (HRETHE 2V A T % T i 0 2 IR 74 ik
REEHIThEE, R H RG2S YONR WA RET, )5 B 5 IR 9 AR 2 W SRR A
M 9

25 7 AE T IR SRR R R AT TN IR AE, MIZERETISE 4 $hAT BT N 347 A0 N A H A
£, BILEAF AR 5 FE P PUSHEE 4 5 POPHE A L ZIS A8 Y, 75 AN BE 1E AR [0 W i
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6.5 SMERH IR

AR TO(INTO) AL 0B A B L(INT 1)k & A IRk i & 7 X, T B fish T sAMIG H P ik
77 K

TCONZF 47 2% F1 fIITO/TCON.OFIIT1/TCON.2 Y 5E 1 Ak WrO AN 152 N B finh 2 38 f2 (K FL
PR . IHRITx = 0(x = 0,1), HARGAEINTX(x = 0, 1) BRI R R B J5 AT 7= Az 23 o I o
WHRITx = 1(x = 0,1), A RFEIEINT( x= 0,1)FIERMNE B J5 A vl 7= AR AN A BT . A0 B
O(INTO) AN 4N H BT L(INT 1)id o] LAFH - 5 3 AT et A el

H T RGN Bt SRR R W7 5] BCRAE LI, BTN T R R 2], NG 5 Rz 2 b
YeRF2N RGN Bl o G SREAN R W AT BRI, B SR DA ZRTE A N 1) 5| R R i P 2 1A
RGN BR, T HARH T B s B — AN RGN B, A BER R Z T BRI CPURIN B . [FAE,
YA R TR A FESE AT Al e, UL SR DA Z0FE A N IR 5| BRI R FLF 2024 RGERT P, X R
A BERA PRCPURE S AS I B Z A L T15 5
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6.6 FETNRIZERF (CIEF ML)

6.6.1 JNERHEROANTO)HIMIXIZRF (CIEF L HRmIZF)
1. PR 1——ERINER R TORY TR A R

CizFF:

/* */

/* --- STC MCU Limited */
/* - JH/RSTC 1T RAN T HLAMH A WTOCT BEAT) --mmmmmmmmmmmmmmmmeee- */

/* --- Mobile: (86)13922809991 */

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

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

/* --- Web: www.STCMCU.com */
L B2 e el el 3oil e & TL R 1 N —— *
EF e Il e A T I L o O3 B e — *

/* */

#include "reg51.h"

//External interrupt0 service routine

void exint0() interrupt 0 //INTO, interrupt O (location at 0003H)
{
H
void main()
{
ITO=1; //set INTO interrupt type (1:Falling 0:Low level)
EX0=1; //enable INTO interrupt
EA=1; //open global interrupt switch
while (1);
H
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LiRiER

/* */
/* --- STC MCU Limited */
JE RN VOB Y - IT O 70 117 272 ——— *
/* --- Mobile: (86)13922809991 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com --*/
7 AR A  BE SCE PHERRT e */
P ABERR T A B F AT T STOM BB AR - */

/* */

s

;interrupt vector table

ORG 0000H
LIMP MAIN
ORG 0003H ;INTO, interrupt O (location at 0003H)

LIMP  EXINTO

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

s

;External interruptQ service routine

EXINTO:
RETI

END
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2. BERF2—RIMNAR R BTORY TS B o T P 4 A AR K

CigrF:

/* */

/* --- STC MCU Limited */
/% - WRSTC 1T FR 51 5 HLAMN S AT OCT B ) M i 4t LB K -/
/* --- Mobile: (86)13922809991 */

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

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

/* --- Web: www.STCMCU.com */
L ET il Y i e e R 1 N — +
¢ SR B 2 b P T STORVER B AR —-omeeeeeee *

/* */

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

//External interrupt0 service routine

void exintO( ) interrupt 0 //INTO, interrupt O (location at 0003H)
{
H
void main()
{
ITO=1; //set INTO interrupt type (1:Falling 0:Low level)
EX0=1; //enable INTO interrupt
EA=1; /lopen global interrupt switch
while (1)
{
INTO=1; //ready read INTO port
while (!INTO); /Icheck INTO
_nop_();
_nop_();
PCON = 0x02; //IMCU power down
_nop_();
_nop_();
Pl++;
H
H
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LRIz
/* */
/* --- STC MCU Limited */
/% - WZRSTC 1TZRF L F HLANE AT 0T e i) et gt FL B K -/
/* --- Mobile: (86)13922809991 */
/* --- Fax: 86-755-82905966 */
/% --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com --*/
L &2 el el 3oil e TN T 1 N — %/
* AEERE PP T EOCE TR EBIE ] T STCRIBUR MR/ - */
/* */
;interrupt vector table

ORG 0000H

LIMP MAIN

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

LIMP  EXINTO

ORG 0100H
MAIN:

MOV  SP, #7FH ;initial SP

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

SETB  EXO0 ;enable INTO interrupt

SETB EA ;open global interrupt switch
LOOP:

SETB  INTO ;ready read INTO port

INB INTO, $ ;check INTO

NOP

NOP

MOV PCON, #02H ;MCU power down

NOP

NOP

CPL P1.0

SIMP  LOOP

s

;External interrupt0 service routine

EXINTO:
RETI

END
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6.6.2 FNERFREFIANTD)RNIXIZF (CIERF FLRIZEF)

L. FEF1——&RIMNER B B T PG P B
CigfF:

/* *)
/* --- STC MCU Limited */
R VOB UE ST BN/l ST 2 p— %
/* --- Mobile: (86)13922809991 */
/* --- Fax: 86-755-82905966 */
/% --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
L &2 ol e el e & T0 R 1 N —— l
* ELERE P B E AR 1 STCRIBERL AR - - */
* ¥
#include "reg51.h"
//External interruptl service routine
void exintl() interrupt 2 //INT1, interrupt 2 (location at 0013H)
{
H
void main()
{
IT1=1; //set INT1 interrupt type (1:Falling only 0:Low level)
EX1=1; /lenable INT1 interrupt
EA=1; /lopen global interrupt switch
while (1);
H
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LiRiER:

/* */
/* --- STC MCU Limited */
O TR U L o L ] Ty 1t P— *
/* --- Mobile: (86)13922809991 */
/* --- Fax: 86-755-82905966 */
/¥ --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
L S 2 s g e @ i o7 ) S — *
JEF T S TGl g 001 e T — *

/* */

>

;interrupt vector table

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

LIMP  EXINTI1

ORG 0100H
MAIN:
MOV  SP, #7FH ;initial SP
SETB IT1 ;set INT1 interrupt type (1:Falling 0:Low level)
SETB  EXI1 ;enable INT1 interrupt
SETB EA ;open global interrupt switch
SIMP  §

>

;External interrupt] service routine

EXINT1:
RETI

END
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2. BERF2—RIMNAR e BT 1 B TS BRI A TR T PR AR R AR K

CizFr:

/* */
/* --- STC MCU Limited */
/% - JHZNSTC 1T FRA 5 AL A W 1 CT B M ot A AR 2 -/
/* --- Mobile: (86)13922809991 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
g L2 LIy T e L T[T ) —— *
/* VSRR P O E R B A T STCR Bk AR - */

/* */

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

//External interruptQ service routine

void exint1( ) interrupt 2 //INT1, interrupt 2 (location at 0013H)
{
}
void main()
{
IT1=1; //set INT1 interrupt type (1:Falling 0:Low level)
EX1=1; //lenable INT1 interrupt
EA=1; //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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SCRIZRF -

/* */
/* --- STC MCU Limited */
¥ e PORSTC 1T R MWL T L R0 W S -/
/* --- Mobile: (86)13922809991 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
AL S el i PR i A 1R 1 — */
e Ee T e e A U G A OG- g — *

/* */

s

;interrupt vector table

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

LIMP  EXINTI1

ORG 0100H
MAIN:

MOV  SP#7FH ;initial SP

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

SETB  EXI1 ;enable INT1 interrupt

SETB EA ;open global interrupt switch
LOOP:

SETB INTI1 ;ready read INT1 port

INB 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 P3.4/TO/INT T[4 hit (7] FA TRBg s ra 4 =) BOSNiR T2+

—— CEFRLHERF
1. CiZfF:
/* */
/* --- STC MCU Limited */
/% - JEZRSTC 1T RAIH )7 HIP3.4/TO/ANT I BT o7 (FTKE A WL A S ) oo */
% e RSP T TORY U7 SR bR A TRORITOR P I BN 1 S, LI S B TOR BT -/
/¥ - Z W ) U VAL e WAKE_ CLKOZ A7 #% I TO_PIN_IE/WAKE _CLKO.44] ~--nmmmmmmmmmmeeeeee */
/* --- Mobile: (86)13922809991 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
* QR AR o A A S E R 5 AR */
M BEFERE Y BOCE A T STCI Bk X A2 */
/* */
#include "reg51.h"
#include "intrins.h"
sfr WAKE CLKO = 0x8f;
//External interruptQ service routine
void t0int( ) interrupt 1 //TO interrupt, interrupt 1 (location at 000BH)
{
}
void main()
{
WAKE_CLKO = 0x10; //enable P3.4/TO/INT falling edge wakeup MCU
//from power-down mode
//TO_PIN_IE (WAKE_CLKO.4) = 1
//ETO = 1; //enable TO interrupt
EA=1; //open global interrupt switch
while (1)
{
TO=1; //ready read TO port
while (!T0); /Icheck TO
_nop_();
_nop_();
PCON = 0x02; //IMCU power down
_nop_();
_nop_();
Pl++;
}
§

210 I ENA T AR AR MHL: 0513-5501 2928 /2929 / 2966 fEE: 0513-5501 2969 / 2956 / 2947



STC12C5A60S2 R FIH A HlErT  FiAR LR www.STCMCU.com IR 045 : 13922829991 HFA i : 13922809991

2. JLRiERr:

/% */

/* --- STC MCU Limited */
/¥ --- JHZRSTC 1T RFHHALP3.4/TO/NT T B3 b W (R4 5 3 LN B FEAR ) e */

/¥ s AP WA T T TO R T SRAR S TROAITO R b1y B N BBk, L @ I 3 TOANEAF ] -/
/% - Z T VA WAKE CLKOZ /732 [ TO PIN IE/WAKE CLKO.4f ---eeeemmmmmmemeee */

/% --- Mobile: (86)13922809991 */

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

/% - Tel: 86-755-82948412 */
/* ——- Web: www.STCMCU.com */
/G BT RE  rp 5 B S R B Z AR */
[ ETERE P B S # R A A T STCI Bk KRR */

/% #*/

WAKE CLKO EQU 8FH

s

;interrupt vector table

ORG 0000H
LIMP MAIN
ORG 000BH ;TO interrupt, interrupt 1 (location at 000BH)
LIMP  TOINT
ORG 0100H
MAIN:
MOV  SP#7FH ;initial SP

MOV ~ WAKE CLKO, #10H ;enable P3.4/TO/INT falling edge wakeup MCU
;from power-down mode
;TO_PIN_IE (WAKE_CLKO.4) = 1

;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

5
;TO interrupt service routine

TOINT:
RETI

END
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6.6.4 P3.5/T1/INT &5 b (7] A TR er 4 =0) BNt ie s

——— CHEF KILmfEfT
1. CFEf7:
/* */
/* --- STC MCU Limited */
[* - YEZNSTC 1T R HVH A HLP3.5/TI/INT K BRI e (RTH 0 LM Ft AR S ) —oemeeemeeme */
P e RSP T TR R SR RS TR URIT L P RO B, LA S S8 T UR B -
/% = ZHR T SV 2 WAKE CLKOZ /74871 (T1_PIN_IE/WAKE CLKO.5f) —--mmeemmmmemmmeemev */
/* --- Mobile: (86)13922809991 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
/% AN SRR A B S P S AR */
1 ABERR T A BT AT T ST B AR 7 */
/* */
#include "reg51.h"
#include "intrins.h"
sfr WAKE CLKO = 0x8f;
//External interruptO service routine
void tlint() interrupt 3 //T1 interrupt, interrupt 3 (location at 001BH)
{
}
void main()
{ —
WAKE CLKO = 0x20; //enable P3.5/T1/INT falling edge wakeup MCU
//from power-down mode
//T1_PIN_IE/ WAKE_CLKO.5 = 1
//ET1 = 1; //enable T1 interrupt
EA=1; //open global interrupt switch
while (1)
{
T1=1; //ready read T1 port
while (1T1); /Icheck T1
_nop_();
_nop_();
PCON = 0x02; //IMCU power down
_nop_();
_nop_();
Pl++;
§
¥
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2. JLERIET -

/% */
/* —- STC MCU Limited *)
[* - JHEIRSTC 1T ZRFIHFHIP3.S/T1/AINT T BEIS b 7 (AT B0 LA e FE R S ) oo */
/¥ G WA T T T S SRAR S TF LRI TR B irg N ik, e B 28 T UR B - -/
/% - Z T VAT WAKE CLKOZ /7228 [ T1 PIN IE/WAKE CLKO.5{3 ----oeemmmmmmemeee */
/% --- Mobile: (86)13922809991 */
/% --- Fax: 86-755-82905966 */
/% - Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
7 R AR P P B TE S & b 5 R Y */
% VETERE 7 AR B FE R A T STCR) Bk KRR */

/% */

WAKE_CLKO EQU 8FH

s

;interrupt vector table

ORG 0000H

LIMP MAIN

ORG 001BH ;T1 interrupt, interrupt 3 (location at 001BH)

LIMP  TIINT

ORG 0100H
MAIN:

MOV  SP, #7FH ;initial SP

MOV  WAKE CLKO, #20H ;enable P3.5/T1/INT falling edge wakeup MCU

;from power-down mode
;T1_PIN_IE/WAKE CLKO.5=1

;SETB  ETI1 ;enable T1 interrupt

SETB EA ;open global interrupt switch
LOOP:

SETB Tl ;ready read T1 port

INB T1, $ ;check T1

NOP

NOP

MOV  PCON, #02H ;MCU power down

NOP

NOP

CPL P1.0

SIMP  LOOP

s

;T1 interrupt service routine

T1INT:
RETI

END
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6.6.5 P3.0/RxD/INT TP&iE iy (F] A Tl B 4R30) BN T2
—— CERFELHERF

1. CiEF:

/% */

/* ——- STC MCU Limited *)
[* - JHIRSTC 1T ZR 5 HLE AT I P3.0/RXD/INT T B3 AT 0 A LA e EE A Qi oo */

/% - iZ A T RxDTH B SR bR SRV I g SN o, R RXDAS B 3 4T ] %/

/% - ZHET Y RO R WAKE. CLKOZ7 788 1 JRXD_PIN_IE/WAKE CLKO.6f3 -----mmmeeemmmne- */
/* -~ Mobile: (86)13922809991 */

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

/% - Tel: 86-755-82948412 */
/* ——- Web: www.STCMCU.com */
[ B R A A B S 5 AT */
[/ B AERE P A B W AE T STCI kL KRR 7 */

/% *)

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

typedef unsigned char BYTE,;
typedef unsigned int WORD;

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

void uvart_isr() interrupt 4 using 1
{

if (RI)

{

H
H

void main()
{
WAKE CLKO = 0x40; //enable P3.0/RxD/INT falling edge wakeup MCU
//from power-down mode
//RxD_PIN_IE (WAKE_CLKO.6) = 1
ES=1;
EA=1;
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while (1)
{
RXD=1; //ready read RXD port
while ('RXD); //check RXD
_nop_();
_nop_();
PCON = 0x02; //MCU power down
_nop_();
_nop_();
P2++;

2. JLERIET -

/* */
/* --- STC MCU Limited */
[* == FHIRSTC 1T B HLE AT TP3.0/RXD/INT | Iy, 1] 4 8 1 LM e E A S i oo */
P - AZ WA T T RXD o W7 SR AR ERUAA A W7 feg B\ ik, B RxDAN AR AT DA ---*/

/% —— ZH W A 2 WAKE _CLKOZF 1785 FH YRXD_PIN_IE/WAKE CLKO.6{] -----mmemmeem - */
/* --- Mobile: (86)13922809991 */
/* --- Fax: 86-755-82905966 */

/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
/% AN SRR b A B SO S AR */
[ ABERR T A BT A T ST B AR /7 */

/* */

;/*Declare SFR associated with the RxD */
WAKE _CLKO EQU 8FH

ORG 0000H

LIMP MAIN

ORG 0023H
UART ISR:

JBC RI, EXIT ;clear RI flag
EXIT:

RETI
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ORG 0100H
MAIN:
MOV  WAKE CLKO, #40H ;enable P3.0/RxD/INT falling edge wakeup MCU
;from power-down mode
;RxD_PIN IE (WAKE CLKO.6) =1
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 {X[EHNLVD T (7] A T Mei2is e iR 30) BN Az F

1. Ci2FF:

/* */
/* --—- STC MCU Limited */
/* = JH/RSTC 1T R A5 MU A LVD A W7, AR 5 R LM st FEAR S i - */
/* --- Mobile: (86)13922809991 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
7 YRR P FH BTE S E 5 R */
% VETERE 7 AR BOC R A T STCR) Bk R */

/* */

#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

//LVD interrupt, interrupt 6 (location at 0033H)

{
PCON &= 0xdf; /lclear LVD flag
H
void main()
{
P4SW &= 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. JLERIEFT -

/* */
/* --- STC MCU Limited */
/% - FRSTC 1T F51 57 LR AL VD 7, AT 8 ML F AR SR R - */
/* --- Mobile: (86)13922809991 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
/¥ B AR A A BRAE S P S| HTE A */
P VSRR P BOCE R IE A T STCHI Bk M AR */
/* */

WAKE CLKO EQU 8FH

P4SW EQU 0BBH

ELVD BIT 1E.6
;interrupt vector table

ORG 0000H

LIMP  MAIN

ORG 0033H ;LVD interrupt, 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
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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

T [ O T R A A FHL: 0513-5501 2928 /2929 / 2966 fEE: 0513-5501 2969 / 2956 / 2947 219



STC12C5A60S2 R FI A HIAETT  BIARSCREMIN, : www.STCMCU.com I EAR S #7:13922829991  HF A M il : 13922809991

6.6.7 PCAtER AT (A] A FMeEZ3R B 42 50) B0 2+

1. CizF:

/* */
/* -—- STC MCU Limited */
/¥ --- WZRSTC 1T 515 HLPCABLHL A 1, n 4 B WL PR FERE A il e */
/* --- Mobile: (86)13922809991 */
/* - Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* -—- Web: www.STCMCU.com */
/% QAR EEAERE Y A B SR R SRR T */
/* SRR P A O E R A T STCI Bk R Y */

/* %/

#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 CCFO = CCON"0;, //PCA module-0 interrupt flag

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

sbit CR = CCON"6; //PCA timer run control bit

sbit CF = CCON"T7; //PCA timer overflow flag

sfr CMOD = 0xD9; //PCA mode register

sfr CL = O0xE9; //PCA base timer LOW

sfr CH = OxF9; //PCA base timer HIGH

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

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

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

sfr CCAP2L = 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
b
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. C4HRIEF-

/* %/
/* --- STC MCU Limited */
% e SORSTC 1T 251 M J HLPCATESrH U7, A4 ML B 35 HE IR ooemeeeeeeeoe %/

/* --- Mobile: (86)13922809991 */

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

/* —-- Tel: 86-755-82948412 */

/* --- Web: www.STCMCU.com */
AN REBEAEAR T o Al BRSO3 5| AR */
P ABTERR T R B TR A T STCHY B8 R AE 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

CCF1  BIT CCON.1 ;PCA module-1 interrupt flag

CR BIT CCON.6 ;PCA timer run control bit

CF BIT CCON.7 ;PCA timer overflow flag

CMOD EQU 0D9H ;PCA mode register

CL EQU 0E9H ;PCA base timer LOW

CH EQU 0F9H ;PCA base timer HIGH

CCAPMO EQU 0DAH ;PCA module-0 mode register
CCAPOL EQU 0EAH ;PCA module-0 capture register LOW
CCAPOH EQU OFAH ;PCA module-0 capture register HIGH
CCAPM1 EQU 0DBH ;PCA module-1 mode register
CCAPIL EQU 0OEBH ;PCA module-1 capture register LOW
CCAPIH EQU OFBH ;PCA module-1 capture register HIGH
CCAPM2 EQU 0DCH ;PCA module-2 mode register
CCAP2L EQU 0ECH ;PCA module-2 capture register LOW
CCAP2H EQU OFCH ;PCA module-2 capture register HIGH
CCAPM3 EQU 0DDH ;PCA module-3 mode register
CCAP3L EQU OEDH ;PCA module-3 capture register LOW
CCAP3H EQU OFDH ;PCA module-3 capture register HIGH
PCA_LED BIT 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
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= e o N ¥ B2
FT1E ERFTRE/ITHES

STC12C5A60S2 2 HI B LA AN e i 48, Horp et 250 e i 28 1A 166 e it 8%, 51
8051 [ E RS B8 5E A A, AT LA BT, 970 e i 28 LSRR R R AR S8 i, e i asom)
DAY PEANSAL 58 N 28 FH (5 A28 PCA/PWMAT LA T SEIR2AN 16457 58 INF 28 o

STC12C5A60S2 Z 1| B P A1 P4 &5 146 B A P AN 1647 58 I 5% /1 B2 TORI T L #F B A 15005 A
SE B R TAE e XA E I 85 /10 (TOFATL) ,  TEARFRRTh g 75 47 45 TMOD HR 0  — 4%
HIAI— C/THRIEFRTOTTL A I S5 S T RS . S IR S8 /MOS8 A% O 3B — A v (B 0k
R B ES, HOARFUR N IR BT . RO T B RIEA R W RSk ok B R G
Bh, WPNERTE, M E R3S/ A 8 120 i fh B B LA IS e 75 31— AN T EObk ot THEUE
Bl S EU kR B B LN 51 (TOAP3. 4, TIP3, 5), Wity s, fsk— kol
i,

eI A/ T B TAETE e AU, Rk T e 25 A7 28 AUXR A I TOX L2 R T 1x 129351 e 5 2
RN b/ 12102 RGN B /1 R0 850) JGiETORIT LT 114k, 2458 I 8% /115088 TR Hui =X
I, A kR AN 24

SEIT 28 /T B a0 AR TAER: R0 (13602 I 2% /118088 , Bl (16072 I 3% /1H 5 i
10, B2 (8 H A B2 0) , A3 (BANSAL eI 2% /1HEUES) o B 88 /11 ds 1 BR 3
Ah, Hofh TAER R S e i 28 /i 50gs 0k [E), TIEM RS TERL, 2 1kit4k.

7.1 ERRR/ITBERNEXE RS
GiRc] i3 WA\ se BrAAE R RS LSB $=KhA)

TCON SENT 2oy 29 /7 7% | 88H | TF1 | TR1 | TFO | TRO | IEl | ITl | IEO | ITO |0000 0000B
TMOD ENT 227 A 8% |89H | GATE | /T | M 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 | S1BRS (0000 0000B
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/HH R ITHIFFETCON
TCONNER #5/T1 5043 TO. TIRIIE b 277, RN MBUFETO. T H AR W iR A1 2 S =R

RS, TCONMS R :
TCON : SEmF 88/ Hgs b Wikl Zifegs (A7)

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

TCON 88H | name | TF1 | TRI | TFO | TRO | IEl | IT1 | IEO | ITO
TF1: SER S/ THEERTUG AR S . TIRRRVFHELLE, MAMETT eI v 4. 2 o A i

TRI1:

TFO:

TRO:

IE1:

IT1:

IEO:

ITO:

WEHAEAEE “1” TF1, WCPUERF W, — BELRFFRICPUN SR KTHS, A f AR
“0” TF1 (TR A HARFEWE “0” ) .

SER B TIRIBITEGINL . ZA BB ANE R . MGATE (TMOD.7) =0, TRI=1H/%t
RHFTIHIE TS, TR1=0M 25 1ET11HE. 4GATE (TMOD.7) =1, TRI=1HINTI14iA
m PR, A ST

SE S /RS TOVS b bR & . TORE 8 LLE, MWMETFGE I8, S s =
A, EEEAEE 1”7 TFO, [MCPUIERTW, — B LRFFCPUM NI Z TN, A f i
3 “0” TFO ( TROH AT HARFF & HE “07 ) o

E R 2R TORIIBAT AL . %7 R BAIAE E . 24GATE (TMOD.3) =0, TRO=1[ &k
RYFTOFFIETHE, TRO=0KI 25 1ETOTF % . 24GATE (TMOD.3) =1, TR1=0FINTO%iA
FHUFI, A SREFTOTHL

ANER T 13 SRR (INT1/P3.3) fr&. IE1=1, AMEH WA CPUIER W, {CPUMN %
W BT FBEAETE “0” TE L.

AR A W LA 7 SR I . TT1=00F, AR I L VAR s P & 7720, 2H{INT1 (P3. 3)
FIKHCPES, BAZIEL o SRAMEH - Pl & 77 A0, AR BrE CRINBIINTL) A2 £
FRC AR, BERNZPRgcPU ms, [FIREZ T IR S AR PAT 5E 2 BT, A SR
PR ZE B (P3. 3EAR &), HNPK =28 i — oW H{ITI=18), NIAMEBAF K1 (INT1)
G 17 — “0” FREATERAE, WOETBESREREALIEL , R AL R A AR
ARESHTOIE K E (INTO/P3.2) br&. IEO=14MEBF B0 CPUIE K b, 4 CPUN R 4b
FRP WS, RS 07 TE0 GAEMik 7 .

AN I Ofit A2 5 A HIAL . TTO=0R, A58 W0 Ak i &k 7720, HINTO (P3.2)
AR RS, BALTE0. SRAMEH P lk 77 20, MR e Cr A ZIINTO) 4 Zi £
FHRHES ARG B RNZ P Wi CPUmR N, RIS 7R 1% W RS RE P PAT 52 2 10, AR i
DGR (P3. 2BARED , HWPK =4 A — kbW 2MIT0=18f, WAMEFHr0 (INTO)
SIH “17 — “07 FRETBEAR, BaG R Wi REREALIEL , I ENLE R PR EE .
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2. ERES/ T HE TR FEHITMOD

SE I AR B8 HH IR T B8 27 A7 SE TMOD I I A2 C/THEAT 16 8%, TMOD 312 23 1) % b (3
BT RMY). aJULE S, 2 ER /a4 e R, BE TMODKIMIAIMOE R, 24
SER /TR R0 1RIRERHE], B3R, ST B ThRE W T Ak

W A74 TMOD AL ) D e ik

TMOD Hodl: 89H EAi{E: 00H
ACIRDAS S
6 5 4 3 2 1 0
|GatE | o | Mt | Mo |GatE| o | M1 | wmo |
\ /\ /
\V4 \V4
ERS A1 FE RS 230
/A =t Dhke
TMOD.7/ GATE TMOD. 7#5 52 I 251, B LI LA EINT L & S TR A B 1
A AT I E I 2% /11 s 1.
TMOD.3/ GATE TMOD. 3Fz 15 i) 280, B 1 R A EINTOMI A = KL TROFE HI A7 & 1
IS 4 v $T I 2 I 2 /1T 58806
TMOD.6/ CiT TMOD. 63z 1] € i 2% L AE e i 23 a3 8s, B0 A1 e i 28
(MWWE R G BriN) , B 1HETFEES AT1/P3. 5 N)
TMOD.2/ C/T TMOD. 2% 1] € i 2RO FVE /e i SR Bl H 8%, B0 AME e i 2
N R Gt ebimAN) , B 1RETEES (AWT0/P3. 4% N)
TMOD.5/TMOD.4 M1, MO SE RS 23 E IS 2% /T as T e 7
0 0 137 SE I 88 /11 H 88, FA8048 ALK, TL1 RS2 E
AR, THIEEANSAL 4 o
0 1 1600 3% /1150 2s, TL1. TH14H
1 0 SAV [ B EE A A e I 8%, 243 DB THIAE U (E B 3h B 235 N TLL.
11 SERS B8/ THBE LI e (E k-0
TMOD.1/TMOD.0 M1. MO SERS 28/ 11 B AR O =0k 1
0 0 1307 eI 58 /11528, FHZE8048E MR, TLOR ks H
S5, THOEEAN8AT 4 11 .
0 1 1600 e I 3% /1150 2%, TLO. THO4:H
1 0 S SR E I 8, 243 R THOAE U E E 2h E 25 NTLO
1 1 SE I 2RO ML I VR XS cE i 2 /iH B st . TLOVE A—ANSAL e i

an/THEGE, TR AREE I SSORE R L] . THOMUAE 9 —A
SALIE I #&, H15E I &% LA il A i
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3. HENEFEBAUXR

STCI12C5A60S2 R 55 L2 1T BI80SIEE AL, AHeAL 48051, &M 20 E R 2515
LG 2L G805 1 (P, B 1240, X &N T e & 488051 (A AT 12040, 18t
BEHTHE NIRRT RE A AT AR AUXR, J4T0, TIRE NLT. il 111 HLA8 e 22 EE ), Pe3F|24
£, RS

AUXRHFE 1T
AUXR : lih#5 1788
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 2F0IE B E8051 5 Wl i B HER B, B 1243435

1: ER 220 E &8051 5L (L I 2 I 1265, BIAH.
Ti1x12: S &% 1 B 2 4 .

0: JEMS 281 BE 28051 F i WL g I 28 TR B, B 1243 430

1: EB 28 R E&8051 5 L I 2 FE I 1265, BUA 4.

WERUARTH O HTUE AR A4, WEHTIx1247 g UART H L2 12TIE 2 1T,

UART £ K0 :
STC12C5A60S2 2 412 1 THI805 1 #l, N T e AL 458051, UART A I A J5 & AL F8051 11
UART_MOx6: H R0 AR A5 1 BB A
0: UARTHE: IR0/ 18 B AL 85805 1 50 ML ER I (K B, B 124343
1: UARTH I 20 ()33 AL 48805 1 Fo ML AR TR FE (K64, BI22343.
15 5 I BT 1A e e 0 A BRINF, UART 53 11 (03 B T A 38 HH R e

BRTR: SR KA A is AT 00 .
0: ASFVFMSL B RFR R AEZRIEAT
1 FRVFMT IR R A 3BT
S2SMOD: UART2 {3 5 I 545 47
0: UART2MIPERFZA NS 5
1: UART2BHRER IS -
BRTx12: FSZYARF 2 R A d T HEHIAT
0: BOSTPAFR R ARG 128 —IK;
1 MO7 R OR A2 LA B A — I
EXTRAM: PN #B/FMHRAMAFHU A 47 o
0: AVHEA AT RIFI1024775 9 ERAM;
1: A5 RS 39 R A 10245759 FERAM.
SIBRS: 11 (UART ) HIBUE: R A 38 e A7
0: BEFEEN 2 1/E N 01 (UART) IS 2 R A 2%
1: P R R R A 8 E N E 11 (UART D) R Rk 228, L 2 i 38 148 BB, mf
DA BT 5 ) 28 A
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4. WAKE_CLKO: s gfrfgiy HH R4 Ha i it 27 17 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 AT, Z% RFPCA LU/ T R i powerdown.
0: Z51EPCA ETHE/ N IR W powerdown ;
1: SRVFPCA_E TR/ B e i powerdown o
RXD PIN IE: #H#ENX T, LAFP3.0RXD) FFEATERI, WAL RXDMEpowerdown.
0: 2%1EP3.0(RXD) FF&W BRI, 125 1ERXDM i powerdown ;
1: SRVFP3.0(RXD) R ERI, AR YFRXDM: i powerdown o

T1_PIN_IE: #HBAR, RFTUPISE TR ETIHBRE, HaeET1E M B powerdown.
0: ZEIET1/P3.SHIN AT BT Wibs &, 251 ET 1IN powerdown ;
1: FRVFT1/P3.SHIN BRI E T rbs &, S8 VFT I B powerdown .
TO_PIN_IE: #HBTR, RYFTO/P3.4H T FEIFETOH Wibs &, MR TOME B powerdown.
0: ZE1ETO/P3 4T FEHs BTOH Wiks &, 2R (ETOIME i powerdown ;
1: FUVFTO/P3.ARN FEd ETO b &, 1 SR VFTORIM: B powerdown .

LVD WAKE: MR T, &7 FLEX _LVD/P4.6/% A6l H e B2 CPU.
0: 2% IEEX_LVD/P4.6fI% A H Wi i CPU
1: JSSVFEX LVD/P4. 6K EAR M o Wi 2 CPU .
BRTCLKO: &5 fu V44 P1.OJEITC B b 37y 4 %6 A AE 2% (BRT) ¥ B i H CLKOU T2
1o FVFRP 1O B 9 S7 e 2 Kk A 25 (BRT) I £ 4 H CLKOUT2,
B IR AT =BRT i 1 %/ 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:  AFAVFRPLOMIAC B A0 37 s Rs % % A 25 (BRT) 1B £ tH CLKOUT2
TICLKO: &% RVFEP3.5/T1RIAL & v i 28T 14 - CLKOUTI
1: FSUVPRP3.5/T1IIEL & e i 2 T 1B Bh 4 CLKOUTL, BB 2 BT 28T1 R fg TAE
FEREER2 (847 F B A E0) , CLKOUT 1 Hi i Bl AT 2= T 134 Hi % /2
T1TAEE I TR Ffar A% = SYSclk / (256 - TH1 ) /2
T1 TAEAE12THE 20 % AR = SYSclk /12 /(256 - TH1) /2
0: AARVFIEP3.5/TIEC B € I #5 T 1N 24 HCLKOUT!
TOCLKO: 75 fa¥FKP3.4/TORIAL B 4 5 i 25 TO R i 4 4 i CLKOUTO
L: SoVFRIP3.4/TORKIBCL B N € N 45 TOR I B i CLKOUTO,  BhA 22 i 25 TO R B TARAE
2 (847 [ Bh E A% ) , CLKOUTOS HE 4k A5 = TO % /2
TOTARLELT AU % A = SYSclk / (256 - THO ) /2
TOCAELE 12T IS 1% 4% = SYSclk / 12/ (256 - THO) / 2
0: ANFRVFKEP3.4/TORIEC & > 7 i 45 TO M £ H CLKOUTO
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7.2 ERTES/ITHE0TIERN (558051 2 FHL#A)

I X 2F A AR TMODH M 1(TMOD. 1) MO(TMOD.O)HIBEE . eI 28/ B2 0 4R A [H
TAERE

7.2.1 RO ERTZR/IHEED)

H e ) 28 150 B B RO R AU8048 e I 28, BISAL TH AR Hr 32 0 I T/ A ek . N TR
FER g/ T AR L/ET K. KT, eSS0 E NI THEES, mTLOMKSAL
FITHOFISAL BT # pe o TLOAKSAZ 5 MY | THOHEA ,  THOT Hrvs Hi B A TCONH ) 55 HE A B AL TFO .
GATE (TMOD. 3)=0 KJ, fiTRO=1, WIER 31140, GATE=1 B, FovFHI4hibe NINT 145 & i 58
1, INTOTEHIE 20, SXRE TSPk 55 I & . TROAITCONZT 17 5% 4 H 45t Az, TCONZF 17 #% & Air
[ HAR T BEFE IR WL TCONZF A7 28 45 10 1) HAR Ty BE iR 56

TR0 T 58 I 28 /TH B8R0 R 130T B I 8% /11 50 2%, W RPN

AUXR.7/T0x12=0
+12

SYSclk o
n AUXR.7/TOx12=1

TO Pin 4*

TRO

(5 bits) | (8 bits) TFO Interrupt

control

GATE

INTO

SEI &/ THEAR0RIC 0: 130L5E I &5/ 114

BOT=01}, 2 BITHIERER| RGO B A0 S5, TOX I B 8 B9+ 4,  TO TAEAE e i 7
KXo BOT=11F, ZHIFERBIN BB AP3.4/T0, RITOTAEFEH #0530,

STC12C5A60S2 R BB HLI e B 28 A AP TH B0 2. —Fp R 12T, 120 8hint,
80518 AR 534 —Fh R 1T, B8N, EERAESK8051H FHLKI124% .
TORIIE R R IR Th BE B 7 2R AUXRAH B TOxX 124k 5, WIS T0x12=0, TON| TAEFE12THER; Wig
T0x12=1, TOW| TAETEITHER

ZAER T B 130 2577 2 S THO A B8 ML R TLOMIMIRS L. TLORIBISALARE, AlKG L 2
BAEATARE (TRO) NHEE T I f7as . BEORIERIEXS T2 I &30 S I 25 1 # 2 A IR . 2
AN IGATESL (TMOD. 7RITMOD. 3) 43 il 43 Pt 25 7 i 2% 1 % 5 if 350,
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7.2.2 1831 (16 ERTRE/TTEES) KR IEF

R aCLRR ] 1 THO &R TLO A B 1662 4, Hofth 4300 5E e A IRl . RIEASE ST 2 i 25/ 1 5
FWOVENI6ALE I 2%/ T 8, W PR,

AUXR.7/T0x12=0
*

SYSclk
=1 J
AUXR.7/T0x12=1

INTO

SEIN &/ THERR ORI 1 166 E I &5/ 11 s

AR, BN N E N16AL I 28 /15 RS, HTLORISAL FITHORISHL BT #4 k. TLOFISAL
v tH M) THOREAE ,  THOTH %3 HY B AL TCON A (135 Hi A B AL TRO

MGATE=0 (TMOD.3)}, 4NTRO=1, IR #1H%. GATE=18f, FuvFh &M% A INTOF i &
B350, SXAE RISk FE M & . TROATCONTT 745 PN il 67,  TCONZTF A7 7% % A7 1) B AR Th e 4 ik
DL AT TCONZF A7 25 A 4H

MOT=0/F, LT RIERS] RGBS, TOXT I B 8 5, TO TAEAE e ity
Ko BOT=11F, ZEIFIERE RSN EB K F 5 AP3.4/T0, RITOTAEAE %05 5.

STC12C5A60S2 R 41| i LI 5E I 2 PR AT s 2. — M2 12T, B12 a4,
L8051 8 LA 34 —Fh 1T, FBHehinl, EERAEFKS051H FHLKI124% .
TOM I 2 HH R R T RE 27 A7 2R AUXRHH I TOx 12 58, W TOx12=0, TOW| TAETE12THER; R
T0x12=1, TOW| TAEE1THE.
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ER R0 TR 166 E AT 28 /T R AR A2

1. CIEF:
/% */
/* -—- STC MCU Limited */

/¥ = JHIRSTC 1T KA HLE I 25010 16457 5 I 8% /1 2 2 -/

/* --- Mobile: (86)13922809991 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
I il R TS @ IR ) — *
JEF T T S'e T Y g (017 e T — *

/* */
#include "reg51.h"

typedef unsigned char BYTE;

typedef unsigned int WORD;

//

/* define constants */

#define FOSC  18432000L

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

#ifdef MODEIT

#define TIMS  (65536-FOSC/1000)

#else

#define TIMS  (65536-FOSC/12/1000)
#endif

/* define SFR */

sfr AUXR = 0x8e;

sbit TEST LED = P0"O;

/* define variables */

WORD count;

//

/* Timer0 interrupt routine */
void tmO _isr() interrupt 1 using 1
{

TLO =TIMS;

THO = TIMS >> §;

if (count-- == 0)

//1ms timer calculation method in 1T mode

//1ms timer calculation method in 12T mode

//Auxiliary register
/Iwork LED, flash once per second

//1000 times counter

//reload timer0 low byte
//reload timerQ high byte
/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 timer0O low byte
THO =TIMS >>8§; //initial timer( high byte
TRO =1, /timer0 start running
ETO =1, //enable timer( interrupt
EA =1, //open global interrupt switch
count =0; //initial counter
while (1); //1oop
}

2. SCYRIEFF:

/* */

/* --- STC MCU Limited */
/¥ - PORSTC 1T R 8 WL 500 16052 58 /4 SO %/
/* --- Mobile: (86)13922809991 */

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

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

/* --- Web: www.STCMCU.com */
AL S e TNl i PR o Ao 1R 1 — *
R B B T T STORI VA B AR —-rmmeeree */

/* */

;/* 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 0000H
LIMP  MAIN
ORG 000BH

LIMP  TMO_ISR

>

;/* main program */

MAIN:
#ifdef MODEIT

MOV  AUXR, #80H
#endif

MOV  TMOD, #01H
MOV  TLO, #LOW TIMS
MOV  THO, #HIGH TIMS

SETB  TRO
SETB  ETO
SETB EA
CLR A

MOV  COUNT, A
MOV  COUNT+1, A
SIMP  §

>

;/* TimerO interrupt routine */

TMO_ISR:
PUSH ACC
PUSH PSW

MOV  TLO, #LOW TIMS
MOV  THO, #HIGH TIMS

MOV A, COUNT
ORL A, COUNT+1
INZ SKIP

MOV  COUNT, #LOW 1000

MOV  COUNT+I1, #HIGH 1000

;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 timer( low byte
;reload timer0 high byte

;check whether count(2byte) is equal to 0

;Ims * 1000 -> 1s

CPL TEST_LED ;work LED flash
SKIP:

CLR C

MOV A, COUNT ;count--

SUBB A, #1

MOV COUNT, A

MOV A, COUNT+1

SUBB A, #0

MOV COUNT+I1, A

POP PSW

POP ACC

RETI

END
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7.2.3 #ER2BN BFHERIER)
IR R R B 52 /RO AT E B E S R AOS AT SR, I T EFTR.

TFO Interrupt
Toggle
S JcLxouto
5 P3.4
s TOCLKO
(8 Bits)

SEIT &%/ TR o K 2: 847 F B H ke

TLOM i th A B ALTFO, T HASTHON A E 3 ATLO, THONA HKMATE, HFENTHOR
BAAZ,
AT, MTOCLKO/WAKE CLKO.0=11}, P3.4/T0% IS B v iE I 2% 0 i i o e
CLKOUTO. %t iz = TO ¥ Hi%/2
WRC/T=0, SEI 8%/ EEETON 38 R G0 bt %, M-
TOLAEE I TR (AUXR. 7/TOx 12=1)I5 ¥ tH I 8 AR ER =(S Y Sclk) / (256-THO0)/2
TOTAELE 12THEE(AUXR. 7/T0x 12=0) i [ 41 H AR ZR=(S Y Sclk)/12/(256-TH0)/2
IRC/T=1, EI 32 /1HEESTO XS SR ki N (P3. 4/T0) 4, -
A B ARIER = (TO_Pin CLK) / (256-TH0) / 2
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; ERTES0R BT (TR A BN IZRF, ERTER0L/EESMNBENERIER

; T EAZR B E BT 85 P BT gE4% B2 LA 3R R AR 5 MR R

1. CiEF7:

/* */
/* --- STC MCU Limited */
/* --- STC 1T Series MCU TO(Falling edge) Demo ------------------- */
/* --- Mobile: (86)13922809991 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */

/* If you want to use the program or the program referenced in the */
/* article, please specify in which data and procedures from STC  */
/* */

#include "reg51.h"
sfr AUXR = 0x8e; //Auxiliary register

//TO interrupt service routine

void t0int( ) interrupt 1 /ITO interrupt (location at 000BH)
{
}
void main()
{
AUXR = 0x80; /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. SLHRiIER:
/%

*/

/* --- STC MCU Limited

*/

/* --- STC 1T Series MCU TO(Falling edge) Demo

___________________ */

/* --- Mobile: (86)13922809991
/* --- Fax: 86-755-82905966

*/
*/

/* —-- Tel: 86-755-82948412
/* --- Web: www.STCMCU.com

*/
*/

/* 1f you want to use the program or the program referenced in the */

/* article, please specify in which data and procedures from STC */

/*

*/

AUXR DATA 08EH

s

;interrupt vector table

ORG  0000H
LIMP  MAIN
ORG  000BH
LIMP  TOINT
ORG  0100H
MAIN:
MOV  SP, #7FH

MOV  AUXR, #80H
MOV  TMOD, #06H
MOV A, #OFFH
MOV  TLO, A
MOV  THO, A

SETB  TRO
SETB  ETO
SETB EA
SIMP  §

s

;TO interrupt service routine

TOINT:
RETI

END

;Auxiliary register

;TO interrupt (location at 000BH)

;initial SP
stimerO work in 1T mode

;set timer( as counter mode?2 (8-bit auto-reload)

;fill with Oxff to count one time

stimerO start run
;enable TO interrupt
;open global interrupt switch
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7.2.4 123(FNSALITEES)

X281, SRS, e g UE IR, RUR SIS TR B A0M A .

X e R 230, MR 2 BT 2R0HITLO R THOE N2 AN SAL T g% . 1 B A =3I )
P08 8 & . TLO &5 FH SE N 280354 : ¢/T+ GATE. TRO. INTOJZTFO. THOPFR 5E 97 It #23)
A8 MDD . HFER SR UTRI L TR, R, THOS B 521 A 1y,

R A T3 — /N N8 Ar e i 28 /TH B iR gt 1, LR =/ et 88 /15

o HASHEH T e 8/ TH5#%0, e AT T3 AH 24 FTR1=0, {F1E7H4, TWTowS
PEAPIASE R & .

XR.7/T()x12=0

e
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 P8 A7 i Kt
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7.3 ERTEE/ITEE TIERN (51548051 B /LR S)

X 2 AE RS TMOD 1 M 1(TMOD.5). MO(TMOD.4)[{ % &, EIF 8% /150 8% 14 3R A [H 1
TARRE

7.3.1 RO ERTZR/ T EED)

BERECR 8 I A /TR LI 9 136 E I 28/ 7H 888, A TLLKIRS AL A TH HI8AL Fraa e, 4w
TR AEAOMHRAE XS T3 I 4% LAE I 8502 A R AT

AUXR.6/T1x12=0
:
SYSclk o
AUXR.6/T1x12=1

INTI

SEIS 5/ B 1EORE 0: 1360 I 4% /1 Hds

GATE=0 (TMOD.7)I , HITR1=1, JUGEI 431140, GATE=1I, F¥F A4 NINT 12 8 52
I35 1, IXAE R SZELK SE M & . TRIATCONZT A7 8% P i A7,  TCONZF A7 2% %7 1) BAR Th g ik
DL i TCONFF A2 AN 41

BOT=00f, LRI ERR] RGN B E 8t TO I8R5, T ARE ey
Ko MOT=10F, ZERITIIER B SN k5 AP3.5/T1, BEITI TARZE 405 Ko

STC12C5A60S2 R4 5 WL s I 288 PR T FEGHE R . — Rl 12THE, S 1241,
5580515 FHLAIF 534 —FhR 1T, B8N, EERAES80515 FHLII1265 .
T1HIE 2 F AR IR D) RE 2 A7 2RAUXRAF T Ix 128 58, R T1x12=0, TIN TAEEL12TER; MR
T1x12=1, TN TAEZEITHE R,
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7.3.2 #BR1(16LERT S/ 82R)
WA e 2 /RS LB N 160 e i 2% /i 8 es, W RPN

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% /T i as

AR, BRI BN 1667 e i 28 /1T 508s, HTLIRISALAITHI ISALATMI . TL1HISAL
Vi tH R THLEAT,  TH1H %0 H B AL TCON A [ H AR EAI TR L.

4GATE=0 (TMOD.7)iF}, WITR1=1, NER 35 1H4. GATE=1K}, FvF A% A INT 145 1 &
281, IXRE R SEHUbK 5 M & . TRINTCONTT 4728 N IS A7, TCONZF A7 3 25 L 1K ELAR Th REffiid
WL A TCONFF A2 I 41

MOT=0/F, £ BIF GRS RGBS, T I Bh R 5, T1 TR ey
Ko BOT=11F, ZEIFFEREBIN I AP3.5/T1, BITITAEE 05 3.

STC12C5A60S2 R 41 H T LI 5E I 2 PR AT s 2. — M2 12T, BRI 4fin,
L8051 8 AR Si4h—Fh 1T, R8N, EERAEFK8051H FHLKI124% .
T1HE 2R B AR R D) RE 2 A7 2RAUXRAF T Ix 128 58, R T1x12=0, TN TAEE12TER; MR
Tix12=1, T TAEfE1THER.
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R TIEE 1660 E AT 28 /T R R R A2 5

1. CIEF:

/* */

/* -—- STC MCU Limited */
/% == WORSTC 1T RYIE T HLE 38 11 1607 58 B 2%/ TH AR B -/

/* --- Mobile: (86)13922809991 */

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

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

/* --- Web: www.STCMCU.com */
L e T i e L s i N — ol
P A AR o S ) T STCH P B AR —oeeremee *

/* */

#include "reg51.h"

typedef unsigned char BYTE;
typedef unsigned int WORD;

I

/* define constants */
#idefine FOSC  18432000L
#define MODE 1T

#ifdef MODE 1T

#define TIMS  (65536-FOSC/1000)

#else

#define TIMS  (65536-FOSC/12/1000)
#endif

/* define SFR */

sfr AUXR = 0x8e;

sbit TEST LED = P0"O;

/* define variables */

WORD count;

//

/* Timer0 interrupt routine */
void tm1_isr() interrupt 3 using 1
{

TL1=TIMS;

THI1 =TIMS >>8§;

if (count-- == 0)

{

count = 1000;

TEST LED =!TEST LED;

}

I

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

//1ms timer calculation method in 1T mode

//1ms timer calculation method in 12T mode

//Auxiliary register

/Iwork LED, flash once per second

//1000 times counter

//reload timerl low byte
//reload timer1 high byte
/1ms * 1000 -> 1s

//reset counter
//work LED flash
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/* main program */
void main( )

{

#ifdef MODE 1T
AUXR = 0x40;

#endif
TMOD =0x10;
TL1 =TIMS;
THI1 =TIMS >>§;
TR1 =1;
ET1 =1;
EA =1;
count =0;
while (1);

}

2. CYRIERF:
/*

/timer] 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

*/

/* --- STC MCU Limited

*/

¥ - FRSTC 1T FRBI T HUE I 85 T 1647 g 6/ THEas i -/

/* --- Mobile: (86)13922809991 */

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

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

/* --- Web: www.STCMCU.com */
AL S el 331 PR iAo 1R 1 — +/
e e T e e AU G LG g — *

/* */

;/* define constants */

#define MODE 1T
#ifdef MODE 1T
TIMS EQU 0B800H
#else

TIMS EQU OFAOOH
#endif

;/* define SFR */
AUXR DATA
TEST LED BIT

8EH
P1.0

;/* define variables */
COUNT DATA 20H

;Timer clock mode, comment this line is 12T mode, uncomment is 1T mode

;1ms timer calculation method in 1T mode is (65536-18432000/1000)

;1ms timer calculation method in 12T mode is (65536-18432000/12/1000)

;Auxiliary register
;work LED, flash once per second

;1000 times counter (2 bytes)

s

P 0 L T R A ]
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ORG
LIMP
ORG
LIMP

0000H
MAIN
001BH
TMI1_ISR

s

;/* main program */

MAIN:

#ifdef MODEIT

MOV
#endif

MOV
MOV
MOV
SETB
SETB
SETB
CLR

MOV
MOV
SIMP

AUXR, #40H

TMOD, #10H

TL1, #LOW TIMS
THI, #HIGH T1IMS
TR1

ET1

EA

A

COUNT, A
COUNT+LA

$

s

;/* Timer1 interrupt routine */

stimer] work in 1T mode

;set timerl as model (16-bit)

;initial timerl low byte
;initial timerl high byte
stimer] start running

;enable timerl interrupt

;open global interrupt switch

;initial counter

TM1_ISR:
PUSH ACC
PUSH PSW
MOV  TLI, #LOW TIMS ;reload timerl low byte
MOV  THI, #HIGH T1MS ;reload timerl high byte
MOV A, COUNT
ORL A, COUNT+I ;check whether count(2byte) is equal to 0
INZ SKIP
MOV  COUNT, #LOW 1000 ;1ms * 1000 -> 1s
MOV  COUNT+HI, #HIGH 1000
CPL TEST LED ;work LED flash
SKIP:
CLR C
MOV A, COUNT ;count--
SUBB A, #1
MOV  COUNT, A
MOV A, COUNT+I
SUBB A, #0
MOV  COUNT+1,A
POP PSW
POP ACC
RETI
END
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7.3.3 #ER2BM ENEREEN)
AT i I 248/ TH S LR R T B 3 E AR NS ALTHEES, W TN AR,

TF1 Interrupt
Toggle
>§ CLKOUTI
i P3.5
TICLKO
(8 Bits)

TE R 2%/ T R 2: 84 B Bh E 2%

TL1 % AN B ALTFL, T HMTHIN R EFHFEATLL, THINASHREME, HEENTHIA
AR,

4 TICLKO/WAKE _CLKO.1=115, P3.5/T 1% JHIEC BN € I 1o
TR = T /2
IRC/T=0, EI 38/ HHE S TIX 8 RSl oh it %, )
T1 TAEFE TR XU AUXR.6/T 1x 12=1) i [ % H B B A2 =(S Y Sclk) / (256-TH1)/2
T1 TAEE12THE A (AUXR.6/T1x12=0) i i B i #e=(S Y Sclk)/12/(256-TH1)/2
WRC/T=1, N 8/ T U ANk N (P3. 5/T1) %k, 1
iy I B = (T1_Pin CLK) / (256-THI1) /2
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, E BT B (RGP AUNRIEF, TR TEASMBEREKER
; NEZF PR ERT R BT BENT B A L iR B AR T IR R

1. CigFF:

/* */
/* --- STC MCU Limited */
/* --- STC 1T Series MCU T1(Falling edge) Demo ------------------- */
/* --- Mobile: (86)13922809991 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */

/* If you want to use the program or the program referenced in the */
/* article, please specify in which data and procedures from STC */
/* */

#include "reg51.h"
sfr AUXR = 0x8e; //Auxiliary register

//T1 interrupt service routine

void tlint( ) interrupt 3 //T1 interrupt (location at 001BH)
{
}
void main()
{
AUXR = 0x40; /timer]l 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; //open global interrupt switch
while (1);
}
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2. JCHRIET:

/* */
/* --- STC MCU Limited */
/* --- STC 1T Series MCU T1(Falling edge) Demo ------------------- */
/* --- Mobile: (86)13922809991 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */

/* 1f you want to use the program or the program referenced in the */
/* article, please specify in which data and procedures from STC  */

/*

*/

AUXR DATA

08EH

s

;interrupt vector table

ORG  0000H

LIMP  MAIN

ORG  001BH

LIMP  TIINT

ORG  0100H
MAIN:

MOV  SP, #7FH

MOV  AUXR, #40H

MOV  TMOD, #60H

MOV A, #OFFH

MOV  TLI, A

MOV  THI, A

SETB  TRI

SETB  ETI

SETB EA

SIMP  $

s

;T1 interrupt service routine

T1INT:
RETI

END

;Auxiliary register

;T1 interrupt (location at 001BH)

;initial SP

stimerl work in 1T mode
;set timerl as counter mode?2 (8-bit auto-reload)

;fill with Oxff to count one time

stimerl start run
;enable T1 interrupt

;open global interrupt switch

P 0 L T R A ]
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7.4 FI4RIERT SR BN AE P (CRE R FULIRIZRF)

STC12C5A60S2 & 41 . jr HLA = B% v 4 A2 Bhd H : CLKOUTO/T0/P3.4, CLKOUT1/T1/P3.5,
CLKOUT2/P1.0
55T Ym FR A 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 BO
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 Ih e 27 17 A AUXR/WAKE CLKO/BRTHICHE 5 7 1] :

sfr AUXR = 0x8E; // Rk Th e B A7 2 AUXR (1) 1k 75 B
sfr WAKE CLKO = 0x8F; / /N R Th B 7SS WAKE _ CLKO ik 75 B
sfr BRT = 0x9C; / /Y IR Th e 2577 2 BRT () st il 75 1

FEER T e P17 9 IRC CLKO/INT CLKO/AUXRHMIC 48 = 7 8 -

AUXR EQU 8EH SRR I BE 29 A7 2 AUXR (g Ik 75 Bl
WAKE CLKO EQU 8FH ST IR IR Th 66 75 7 8 WAKE_CLKO[f M bk 75 B
BRT EQU  9CH BT BN AR IR T e 27 A7 2 BRT ) bk 75 B

A A1) FICLKOUTO/P3.4F1ICLKOUT1/P3.5% 4 Hi i 4o -
CLKOUTO/P3.4FICLKOUT1/P3.5 ] iR Bt th 4% 1l H WAKE_CLK O 47 #% ) TOCLK O fi Al

T1CLKOfz . CLKOUTOM %y H B B 45 =2 o 5E I #5042 1], CLKOUT 1A 4 H I 4 4915 b o I

AR LEE, AR E I 2 7 L AEAE E N 2R B 277 20 (B4 B B B AR B 20) | AN o ViAH B 1)

SE I 28 KT, S CPU R S ik Hh .

BN R Th B B A7 2% : WAKE _CLKO (Mbik: 0x8F)

WAKE_CLKO :Clock output and Power-down Wakeup Control register (AN 7] {37 F-4ik)

SFR Name |Address| bit B7 B6 B5 B4 B3 B2 Bl BO
WAKE CLKO| 8FH name |[PCAWAKEUP|RXD_ PIN_IE|T1_PIN_IE |[TO_PIN_IE |LVD_WAKE [BRTCLKO |TICLKO|TOCLKO

B7 - PCAWAKEUP: 7EfHAEXT, 27 RUFPCALTHA/ T B B EEpowerdown..
0: ZE1EPCA LA/ T BV AR Wit B powerdown ;
1: FRVFPCA EFH/ R B A e i powerdown o
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B6-RXD PIN IE: #HMA T, fiFP3.0(RXD) FIILERI, HAEHRXDMLEE powerdown.

B5-T1

B4 -TO

0: 2%1-P3.0(RXD) FRFIERI, tH2X1ERXDM:E powerdown ;
1. f¥FP3.0(RXD) AT ERI, thALFRXDMEpowerdown -
PIN IE: #HEINR, SOEFTI/P3.SHIT W BT Wiks &, tHaefT 1 i powerdown.
0: ZEIETUP3SIT RN ETIRWibRE, AR LTI #Epowerdown ;
1: RVWTUP3SHTFEEETIH WSS, tARVFTUEME powerdown .
PIN IE: IR, SOEFTO/P3 .4 T Bt B TOH Wiks &, tHEEAFTOM M EE powerdown.
0: ZE1ETO/P3.4M T FEHT ETOH Wibr &, tHEE IETOMIM: BEpowerdown ;
1: SVFTO/P3.AJ T Y ETO Witr &, t RV TOJIME i powerdown .

B3 -LVD_WAKE: #ifif:F, &7 MEX_LVD/P4.6i% Ho A Il v Wit i CPU.

0: 2% IEEX_LVD/P4.6f H Al e il CPU
1: FRYFEX_LVD/P4.6{% A Wikl CPU .

B2 - BRTCLKO: J& 75 fe -4 P 1.0 B 7 5 e 2 R 2E 2% (BRT) A £y Y CLKOUT2

Le SVRREP1LOMIAC E J9 L B A< K & (BRT) IS ¥4 CLKOUT2,
iy A TSR =BR T H /2
BRT LAEAE I THEA {4 = SYSclk/ (256 - BRT) /2
BRT TAEAE 12THL A ¥4 A% = SYSclk / 12 /(256 - BRT) / 2

0: S VAP 1OMIRL B LS 5 A B (BRT) R #04  CLKOUT

B1-TICLKO: /&5 RVFKP3.5/T1HIEC & N e i 85 T 1 #é HH CLKOUT1

1: SUVPRFEP3.5/T1IEC & € I 28 T B 8 HHCLKOUTL, LB B #8T1 R g T
YEAERE2 (847 A Bh 245 20) , CLKOUT L Hi I A A5 = T 13 % /2
TI AR LT N 4 tHAZE = SYSclk / (256 - TH1 ) /2
T1TARLE12TRE I B % 452 = SYSclk /12/(256 - TH1) /2

0: AFVFHP3.S/TIEC B e i 25 T 1 £4 H CLKOUT!

B0 - TOCLKO: &7 0 YFP3.4/TOKIL B 4 72 I 22 TO R I £h 4 H CLKOUTO

1: SRVFKEP3.4/TOMIEL B N e i 2 TO M i & tH CLKOUTO,  Jthi g B 28 T0 R g T
YEERE 2 (8F H Zh E AR 20) , CLKOUTO% H B B4R = TO%E = /2
TOTAELELT iU )% A28 = SYSclk / (256 - THO ) / 2
TOTAEAE 12 TEE A (1% H A% = SYSclk / 12 / (256 - THO) / 2

0: AFVFIGP3.4/TORIL B 2 2 B 25 TOF B £y - CLKOUTO

Rk I BE 27795 . AUXR (Hbhi: 0x8E)

AUXR : Auxiliary register (A~ 0] fi7. F-J1)

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: FEMT #5058 & H5 A7 o

0: ENS 2RO 8051 5 f7 1L E I A AL, B 1270 430
1. SEI 5018 28051 H  HLE I 8 B [ 1248, RIA M
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B6 - T1x12: &I &% 138 FE Fas 4 .

0: SERF2S1TEE Z8051 B Fr L 5E i BSOS, BI124340;

1: SEN 81 28051 Fi F HL e I B FE 11265, BN 40,

WRUART & O HTUWE AP R R R AR, W ETIx1242 4R UART & 2 12TiR 21T,

B5 - UART_MOx6: #0315 18 5 15 B A .

0: UARTE RO RAE G805 1 B 5 HLER TR B, BI1249 4

1: UARTH A0 )38 B AL 48805 1 B Fy WL H LI 3 EE 64, BI240 4.
B4 - BRTR: M7k A A s T HIAL

0: ATV RER R AL SHIET

1: FOVFIRSL R R R A AR IEAT o
B3 - S2SMOD: UART2 145 R hn A 45 4147

0: UART2MJBE R AN 5

1: UART21IHERF NGRS
B2 - BRTx12: MLy RER R A 28 B4

0: MSZPHFRR A BF120 B 50—k

1o MST PR R R A S B B — R
B1 - EXTRAM: W3/ AN RAMAT B4 AT o

0: RN BRI1024 754 ERAM;

1. 22 NS R A1024 7559 JERAM.
BO - SIBRS: & 11 (UART )45 % 5 A e e 47 o

0: BEFEE B IME A 11 (UART DR & A2 2%

1o EESST RS R R A N 1 (UART) R R R AR 28, i 2 i 2% 115 318
TG AT AR AT e i 288 o

] 1 FHCLKOUT2/P1.0% i He i 4
CLKOUT2/P1.0fJ i g%t 4% = BRT it %2 /2
BRTx12 = 1,375 5 Rk Ao TARAE 1 TR
CLKOUT2 TAE7E 1 T3 )40 i 4% = SYSclk / (256 - BRT ) /2
BRTx12 = 0, JUO7 ARG 3R AR 4% TARAE 12T i
CLKOUT2 TAELE 12T U % i i = SYSclk / 12/ (256 - BRT) / 2

FH PR R rp n ] EAA ¥ B CLKOUT2/P1L.0%S 4y H i
1. XIBRT 2717 5 ML 0 56 2B 2% 58 I 35 1% 807 25 4 fH, BRT = #reload_data
2. X AUXR A A7 2% FF FUBRTRAZ B 1, 1EAh 7 i o K AR 2% e i 2% 1T
3. XfWAKE_CLKOZ 7 %5 FUBRTCLKON. B 1, TEHH ST 45 R e A= 3% rE i 22 35 HI4EP1.0
1% H i 4
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7.4.1 FERTEF08Y ] 4RAZ R hier AR AZ e

1. CiEF:

/* */

/* --—- STC MCU Limited */
/* — JH/RSTC 1T RF1 5 HLIE B 2850/ AT G FE B Bh - */
/* --- Mobile: (86)13922809991 */

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

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

/* -—-—- Web: www.STCMCU.com */
P LT T o B AE S5 B R AR, oo )
/% WEERE 7 AR B AR A 1 STCHY AR AR ST —--mm - */

/* */

#include "reg51.h"
/1

/* define constants */
#define FOSC  18432000L

//#define MODE 1T //Timer clock mode, comment this line is 12T mode, uncomment is 1T mode
#ifdef MODE IT

#define F38 4KHz (256-FOSC/2/38400) //38.4KHz frequency calculation method of 1T mode
#else

#define F38 4KHz (256-FOSC/2/12/38400) //38.4KHz frequency calculation method of 12T mode
#endif

/* define SFR */

sfr AUXR = 0x8e; //Auxiliary register

sfr WAKE CLKO = 0x8f; /Iwakeup and clock output control register

sbit TOCLKO =P3"4; //timer0 clock output pin

/

/* main program */
void main()

{
#ifdef MODE IT
AUXR = 0x80; /timer0 work in 1T mode
#endif
TMOD = 0x02; //set timer0 as mode2 (8-bit auto-reload)
TLO = F38 4KHz; //initial timer0
THO = F38 4KHz; //initial timerQ
TRO = 1; //timer0 start running
WAKE CLKO= 0x01; //enable timer0 clock output
while (1); //loop
H
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/* */

/* -—- STC MCU Limited */
R TSR VL Ny P e T or T e — *
/* --- Mobile: (86)13922809991 */

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

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

/* -—- Web: www.STCMCU.com */
L i s RNy ats @ Il o7 ) S —— *
JEF T T S LTI 001 e T — *

/* */

;/* define constants */
#define MODE 1T ;Timer clock mode, comment this line is 12T mode, uncomment is 1T mode

#ifdef MODE IT

F38 4KHz EQU 010H ;38.4KHz frequency calculation method of 1T mode is (256-18432000/2/38400)
#else
F38 4KHz EQU OECH ;38.4KHz frequency calculation method of 12T mode (256-18432000/2/12/38400)
#endif
;/* define SFR */
AUXR DATA  08EH ;Auxiliary register
WAKE CLKO DATA  08FH ;wakeup and clock output control register
TOCLKO BIT P34 ;timer0 clock output pin
ORG 0000H
LIMP  MAIN

>

;/* main program */

MAIN:
#ifdef MODEIT
MOV  AUXR, #80H ;timer0 work in 1T mode
#endif
MOV TMOD, #02H ;set timer(0 as mode?2 (8-bit auto-reload)
MOV TLO, #F38 4KHz ;initial timerQ
MOV  THO, #F38 4KHz ;initial timerQ
SETB TRO
MOV WAKE CLKO,#01H ;enable timer0 clock output
SIMP §
END
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7.4.2 EREF189 ] 4RI R hie AR AZ e

1. CiEF:

/* *)

/* - STC MCU Limited %/
¥ wee SRSTC T RS L5 58 10T B ereneeeneeeeee */
/* --- Mobile: (86)13922809991 */

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

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

/* -—-—- Web: www.STCMCU.com */
P LT T o B AE S5 B R AR, oo ¥
¢ FAERRFF A B S 2 R T STOR VR BT e ¥

* ¥

#include "reg51.h"
/

/* define constants */
#define FOSC  18432000L

//#define MODE 1T //Timer clock mode, comment this line is 12T mode, uncomment is 1T mode
#ifdef MODE IT

#define F38 4KHz (256-FOSC/2/38400) //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 //timerl start running
WAKE CLKO = 0x02; //enable timerl clock output
while (1); //loop
H
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2. CYRIEFF:

/* */
/* -—- STC MCU Limited */
e RSNV Y LRI ST P Vo — */
/* --- Mobile: (86)13922809991 */
/* -—- Fax: 86-755-82905966 */
/* -—- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
e S g S e o )i N ———— */
1 TR o SRS R P T STCHY YR B AR <oeneermes */

/* */

;/* define constants */
#define MODE 1T ;Timer clock mode, comment this line is 12T mode, uncomment is 1T mode

#ifdef MODE IT

F38 4KHz EQU 010H ;38.4KHz frequency calculation method of 1T mode is (256-18432000/2/38400)
felse

F38 4KHz EQU OECH ;38.4KHz frequency calculation method of 12T mode (256-18432000/2/12/38400)
#endif

;/* define SFR */

AUXR DATA  08EH ;Auxiliary register
WAKE CLKO DATA  08FH ;wakeup and clock output control register
T1CLKO BIT P3.5 stimer] clock output pin

ORG 0000H

LIMP MAIN

s

;/* main program */

MAIN:
#ifdef MODE IT
MOV  AUXR, #40H stimerl work in 1T mode
#endif
MOV  TMOD, #20H ;set timerl as mode?2 (8-bit auto-reload)
MOV  TLI, #F38 4KHz ;initial timerl
MOV  THI, #F38 4KHz ;initial timerl
SETB  TRI
MOV  WAKE CLKO, #02H ;enable timerl clock output
SIMP  §
END
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7.4.3 JRILR TR & S AR AT 4RAZ A S L AONIR AR R

1. CIEF:

/* */
/* -—- STC MCU Limited */
¥ e FORSTC 1T ZR51) B WU ST 5 5 A 381 T S R g -
/* --- Mobile: (86)13922809991 */
/* -—- Fax: 86-755-82905966 */
/* -—- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
L S g O e o T iRy 1 —— */
/% RS TERE P H O R A A T STCH BTk AR T —-mmmm e */

/* */

#include "reg51.h"
/]

/* define constants */
#define FOSC  18432000L

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

#ifdet 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) //38.4KHz frequency calculation method of 12T mode
#endif

/* define SFR */

sfr AUXR = 0x8e; //Auxiliary register

sfr WAKE CLKO = 0x8f; //wakeup and clock output control register

sfr BRT = 0x9c;

sbit BRTCLKO =P170; //BRT clock output pin

/

/* main program */
void main()

{
#ifdef MODE 1T

AUXR = 0x04; //BRT work in 1T mode
#endif
BRT = F38 4KHz; //initial BRT
AUXR |= 0x10; //BRT start running
WAKE CLKO = 0x04; //lenable BRT clock output
while (1); //loop
h
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/* */
/* --- STC MCU Limited */
/* - JE7RSTC 1T FFN )y WU ST IR 38 A 2 1R 1 G AR I oy R -/
/* --- Mobile: (86)13922809991 */
/* —-- Fax: 86-755-82905966 */
/* -—- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
L & i T R et L 1E ) i S ——— #/
IR TR T e At O R L G 1T 58 L —— ot

/* */

;/* 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
BRT DATA  09CH
BRTCLKO BIT P1.0 ;BRT clock output pin
ORG 0000H
LIMP MAIN

H

;/* 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
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7.5 B Intel 8051 F F #l EBT230/189 2 Ff 25451

[BI1) /s s, et/ IH R N e R G 08 AR N ER, BT
gk, IEMBEEST, BT EA RN RYIE, RS R WRS R, SR B R A
BEBT, WEF KB R:

1) TAE %89 (TMOD. T2C0N) fIH

2) VBB () 8 % N THx TLx. RCAP2H. RCAP2L;

3) T VAT ETx EARIEE, A8 LI+ s

4) A/ AL TR % B 4 .

PR UL N /- H 20k 1 e — TR A4,

8051 FR A Ly ALK I 28/ T E 5 0B 12 DLW N L3R AT o1 50y,  BRJEnioh-#58s, Bk, mh
Afe B S PR T BB AR T B E B N T A A7 28 T TLxH 2%, T 200K SE B T H 2548 LA
25, 2%, 2" ARRAN,  DAFLAMGAE AT EOyIE 13 B THRI TLx .

W SEPRFEUE AN, HEEEKE An (n=8. 13, 16) , MIMN3E A HHgeTHx. TLxH it
HME N2 —x, NP2 BB . #lin, TAET RO N30, MWn=13, LL2"HMHH,
TAE K 16, Nin=16, A2 WAEZELE, Fril, HHEHIMEN (0 = 2'x.

XTI, SRS R, WAL S E i IR I O . R, R AR N
M ARGk e i) EAH B8 A . B CLEA6MEz A, AL i 30 -

12 12

N nﬁﬂ‘:: = =
LA JE 3 EEyTE AL us 2us

bR ERS I ] Te = x « Tp

X To LA, TP € Ia], ONPT ik Ek. ToMTp—BON CRME, £E5RH
Tp/a BRI AT SRAFAT T TH (A x, FRRExoRAMS, RISRAFE R 8yiME. &P

(x) fp= 2" - x
Bhn, BEREIATe = 5ms, HLEEHITP = 2us, ARG ERHHkE
5ms
= _ v
X s 2500{X

Wik TAE 71, Win=16, 0 S B A 5 i A ) - B0 N -

(x) fh= 2" - x=65536-2500=63036, I Tt /AR H SO+ NI A BISRIFAES
57 }93CHEE NTLx, =58 AF6H%E N THx H o

TAERO. 1. 20 F R IHEIRE) 788192, 655361256,
XM R B, N TR SERR TR BRI 5 AR 3 s A+ 7S kA RO
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[F12) it/ Ess N A gmfe, RN RS, e /8B, R ETe
= 10ms, FAFEN12MHz, 4F10ms ] FEHIEREE . &2 TAET 1. tFEATHEIE: K8
LSEHIE NFOH, w847 #11H NDSH.

(D YisFER

PrBHIaaHe, — e ERE R AR BT SR € I/ T B as 2 AT DhRE 1 M S RO E SF T E.
FEFF, ARG R P T -

START:
; EREFER
MOV SP, #60H s E HERR X 35
MOV~ TMOD, #1OH s EFETL. EREEL, TAET
MOV THI, #ODSH : WEETTHEWIE
MOV TLI1, #OFOH s WEKT T THEIE
SETB  EA ;
SETB  ET1 ;} i i
s HABVIIE AR T
SETB  TRI : JREITUF G THN
. S FHEF
(2) PRSI
INTT1: PUSH A ;
PUSH DPL ;}fﬂiﬁ;{%#}ﬁ
PUSH DPH ;
MOV TLI1, #0FOH ;} Y E
MOV THI, #0D8H ;
s BT AR EE AR
POP  DPH ;
POP  DPL ; } M=
POP A :
RETT ;AR [A]
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I B AR S £ 13922829991

HF R £ 13922809991

XEER T PMIRS FIETF AR R . STC12C5A60S2 22 71 22 5 AL i HP 1 J T 2 b O
H—NREPWIE AT HIT, —RENEHK, W7 B 1 IE R Wik

F TR X LT

CE13Y XA ki 5 o 3 435 i/ T 2% 233047 ok v ke 7 {88, (B mT 3k ) e i)/t
B 0ml g /T E S VAT SR R . A ] e i/ B8R0 (T0) LR #Eat, TAE R 1%t
INTOS| I _E F 1F Bk rh 3R 47 Mok 9 ko

INTO 3]

VEEGATENT, HLEsEIATP Nlus. AHIFER BLm sl in T

E%T

TOH%1 T
f

#1k

INTTO: MOV TMOD, #09H s WTOAER 7301, GATENI
MOV TLO, #OOH :
MOV THO, #0OH ;} THO. TLOIO
CLR  EX0 ;. FINTOH My

LOP1: JB P3.2, LOP1 ; EFFINTO S| B 5

LOP2: JNB P3.2, LOP2 ; SRFEINTOS| I i P
SETB  TRO : JEENTOH AR THEL

LOP3: JB P3.2, LOP3 ;S5 INTOfE BT
CLR  TRO ; A= 1ETOH %L
MOV A, TLO s AR EUE %A
MOV B, THO ;R AUEEB
: s VRS A b B
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I B 5 AR S 7 2 13922829991

WF R < 13922809991

[414]

FIR g I /T AR OEEE I/ THB0A 100 T 1 5 R4 08w B i N s 11 P 2 FH 0T

FERELE R AR gt b i 2 LS BP0 B R INTOATINT LA Y, T I /i B A
2o, WK TS TGN AN b Wi . B € I/ T8RS Lo SR AR B X TR 7 5K
2 CHZWEHEN) , WEITBYIME AR, T DA —AN SR ik, T $es 8D [F 03 H
B LR W RARSEALTF UL, [ ENUER PR, A TTE R 18850 — S8 h I
Hi. BAER/THEEST (T KPR E s A WS R 7 a8 . AR PR B T .

(1) FEFE:

ORG
AJMP
ORG
LJMP
ORG
MAIN:
MOV
MOV
MOV
MOV
SETB

SETB
SETB

0000H
MAIN

001BH
INTER

0100

SP, #60H
T™MOD, #60H
TL1, #OFFH
TH1, #OFFH
EA

ET1

TR1

: HERF

s BETIHR IR 55 P

; ERERFAD

; BLEMERX

s BCEEM/THEERL, TR0 2
s R H

3 A
3 JFERT /s 1R b
s JRBERN/THEES L

258 T I L R T A PR ]
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(2) TWIIRFIEF (AR PRRE RIS

INTER:

ORG

pUSH
pUSH
pUSH

POP
POP
POP
RETI

1000H
A

DPL
DPH

DPH
DPL

S T AR 55 R ) 2 AR 3

B NHART

} A

B R R

5 R [A

(5] N RS @EEPL. OFPL. 143550 H E 200 n sF1400 w sHI . Nk, RS
BN/ 1830 (T0) , ER S, EMON6MHz, TP=2u s, Zi1-5453 €% ECNICHA

38

ARy B il 4 -

(1) WIgatere B

PLTO:

MOV
MOV
MOV
SETB
SETB
SETB
SETB
SETB

TMOD, #03H
TLO, #9CH
THO, #38H
EA
ETO
ET1
TRO
TR1

; WETOTEN 7203
s WETLOWIME
s W B THOWIME

sl

=k
N =E

P 0 L T R A ]

HHL: 0513-5501 2928 /2929 / 2966
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(2) H BT AR 55 72 P B

1)

INTOP:
MOV TLO, #9CH ; EHTREYME
CPL P1.0 ;3 WFPL. Ofr 15 5 HUx
RETI ;5 AR [A

2)

INT1P
MOV THO, #38H s BT EAIME
CPL P1.1 ;3 NP1 15 HE 5 BUR
RETT ; &M

E S N R 2 AR A T R T

(1) SERF /T (K St

SERS /T EES R At BUE 2T Rl 0% Y 1 EHLE SR P WAL B, el A RRAE A B Bl it
A7 o AEAN IR0 375 R F 17 2 S ARG N2 A BT 0 H AR BERAE L I (D REAR ,  FLK i 3 I ot o BB SR
BB A RTAR, — AR ER 3 LA AL L, ey Semf A B Rk %E. K%
WO 37 5 ] BIE AT, AE R BOR SCIN PR 237 5, DR AT AME S i -

T ey e b S S AR TR SE RS, X E I/ B AR5 R0 E A A S —
e FH T v T S S I T SR A S AR B R 22 RN 2 IR HAE SR AN Wit e i/ H AL
TP T N GERS , DU R T AR S5 R A B EBOME R SRR A T BE T SRR,
gl FH T Il R

Blane e m 7 N1IBCE R G o, BT RS A Semf R %2 . X A& VR A
ENAHMEINE LR RGUIRARARE . FTIEEIAAME, BIE R WIR S5 FE 7 X T TLx B Hr & 1T
BAMERS, BORETHx TLx M 8103 B SCEHT MOTT AR R SR THU B B . F M B R T B
FHATE R E . H R AME T
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CLR  EA s 2RIk

MOV A, TLx s BRTLxH S A

ADD A, HLOW : LOWA R v 29
MOV TLx, A : WERFITTHEIE
MOV A, HHIGH s R THEIME XA
ADDC A, THx T ME M
MOV THx, A : BT it EE
SETB  EA : JTr i

(2) BAEBOSAT T EUE

TEBNASTRHGSAT W @ I /TH B T BB R, R, s Re e . XRFEDNA
A HELE ] — B 2[R R B THx AN TLx A Rl . bedn, SRR TLx R R THx,  BRA e i /i S b
TIBATIRAS, TELTLxE b A 7= 28 [ THxEAL, - 1 7E L THX AT 2 P2 AR EAL, X B 15245 PR THx AN )
T [FFE, JoiETHxEEETLxt r] G4 .

— T A T VE R SRR THR, JEIRTLx, KRR I TH AT FU B 2 W s
MOfEARSE, MR e e R B, BUEE BRERE, EEEANE RN EE. E
A gRAR G

RDTM: MOV A, THx ; BLHTHXEA
MOV RO, TLx ; EELTLxfEROH

CJNE A, THx, RDTM ORI IRTHXAR, A5 AHAE, A1)

o HIERS, FEFAE FIAT, 75 0 EE 3
MOV RI, A . W THxAE TR
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N [— [=1=] I =h—g 2

7.6 TAANIE ERTEETO/T1HIRE IR 51213

STC12C5A6082 R 5. WL AUXR AT 17 2%

Mnemonic|Address| bit B7 B6 B5 B4 B3 B2 Bl BO
AUXR 8Eh |name|TO0x12|T1x12|UART MO0x06| BRTR [S2SMOD|BRTx12 [EXTRAM|S1BRS
SE I 2RO A 281 :

STC12C5A60S2 R F/Z 1THIB05 1 H i Hl, A T AL L8051, &I AR 0FIE I 2 1 F AT J5 Rt 4t
SO51HIIESE, BI127040, XN T HBALS8051, (HH AT AFATI20 0, SCHLEIERIIT.
TOx12: 0, ERAR0ZALS8051HE, 12540;

1, JERZ0MH L R AE 48051 I 1265, ANFr4i
Tix12: 0, ERF AR 1RAES805 1L, 12534

1, SRS A S8051 /1215, A4
WIERUART & 1 FH 5 I 28 L0 R AR 28, TIx1 207 gl LA HIUART B /2 12T 21T 1

UART & LI R0 -
STCI12C5A60S2 R FE1THIS05 1 HE /L, N T HeBAL4:8051, UARTH: & N5 & AL 4:8051
£0]

UART_MOx6: 0, UARTH: [0 2450 12THIS05 Lk, 1243 4i;
1, UARTHR RO R B2 AL SR 12THI8051 1665, 25341
SR 5 I RS T U e 2R R A B, UART A3 1 FR3s 3 Fh T A i HE R v

BRTR(S2TR): 0, ASFCFMsr bR &L adislT
1, SOV R A AR IBAT

S2SMOD: 0, #4

1, H2/UART2 HUBHRER x 2
BRTx12(S2Tx12): 0, MALPREHR RSS2 E 8 £ — ik

1, BT P RE R A SR LI i E— Ik

EXTRAM: 0, SRVHEH AT EII1024F 159 ERAM

1, ZEIL{E IS ERI1024 7159 FERAM
SIBRS: 0, #k%, HO1MERRRRASIEREER 251, SIBRS/EH M 1A K AL B I FEAL

1, ST R R A RVE N B DB R R AE RS, MR e I 38 119 2R, nTDME R
T 5 A 3

HHE D20 8P, H 2702 2 ST R R Rk AR 8% (2) 1R NS R Rk AR 3%, BB 24N RE
G IR PE I 2% LSO R R Ok AR 2%

L] DL R I 88 LI R R R AR 28, ] DL BT R R R AR 2 () TR N R R
A
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o= /4= N
F8E FHITOEIE

STC12C5A60S2 Z 41 % HLE A 24K FHHUART (Universal Asychronous Receiver/Transmitter)
TAEA R T AT EEE D B O IME D) . BMBET O m2MN RS s, — M
8. — MNHRATER AR DR R A RSH N . SN OREBEZMN S H2 5
ST RIB R AR A, AT DATRI A AN S et . &I 2 b g% R AE S N AN RE TR,
Bl g rhas HRE LM ANRE S N, TR AN 28 ol CAIEH — AN b hEAS . H3 4T L N 22 e
AL RS 2 99H; B AT D2 PN R rh AR L A BB AS 2 9BH, B AT D 1R 2R 40K
AT IS RER D BE a7 (748 SBUF; BB AT M 2[RI P28 GoFR BB AT 18 15 e IR T R B7 77 23 S2BUF

STC12C5A60S2 2 41 FiL AL P AN H3 4T I # 4R TAE 7 38, Ferb iy 20 3 R 3R 2 ay AR
0, SPAGEREER, CAMEAFER A EEH . B n] AT AN R R R 2R R B AN [H] 1
TAE . ENUAT @R A e b by SO kg AT R P AR FE, R+ RiE .

STC12C5A60S2 2 41 5. 5 HLER AT 1116 B B350 43 /2 TxD/P3. 1 FIRxD/P3.0 5] ji,  H 4T 12
X L AR 38 43 AR TXD2FIRX D20 d i 13 B AR IR D) BE A7 A7 2 AUXR L F1S2. PA/AUXR1.447,
17112 (UART2) THRERT ATEPL URIPA ] 2 [AAE R VI . 28R AT LI 2T REAEP L LI SEELIS, X M
EHZEP1.2/RxD2FIP1.3/TxD2. 4 H 4T CI2ThAELEP4A I SZHILRS,  X6H N 5 Bl 2 P4.2/Rx D2 F1P4.3/
TxD2.

STC12C5A60S2 Z 41 5. ML B ATIEAE 1, B TEdid@(E4h, dn] 5 il — A2
NIFATVOM, BUAE S —FE#, STV RETIMNES.

8.1 BITOTHHEXFFS

= ik | 1o BRI R Lap | At
AUXR Auxiliary register 8EH | Tox12| Tix12[UART MOx6 BRTR|sst0D|BRTx|2 EXTRAMlS]BRS 0000 0000B
SCON Serial Control 98H [SMOFE| sM1 | sM2 | REN | TB8 | RB8 | TI | RI [0000 0000B
SBUF Serial Buffer 99H XXXX XXXXB
PCON Power Control 87H [smob | 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(‘,AWAKF.UPleD PIN II',|T17PIN7IF.|T07PIN71F|I.Vr)iW/\KF.|RRTCI KO|T1CI.K0|TUCLKO 0000 0000B

- control register
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1. B1TO189EHIEF F85SCONFIPCON
STC12C5A6082 Z 51 H AL AT H 1A AN 27 4738 . BR AT 181 27 47 25 SCONFH B
RIEPRRFIR T B8 5 A7 245 PCON,
AT R B A7 45 SCON H TR B A AT 185 11 AR 7 SRS s il Thag . A% i T -
SCON : HAT#EHI % 74 (Al {7 F-4k)
SFR name | Address bit B7 B6 B5 B4 B3 B2 | Bl | BO
SCON 98H | name | SMO/FE | SM1 | SM2 | REN | TB8 | RB8 | TI | RI
SMO/FE: 4PCONZF 4745 H [FJISMODO/PCON.6A A1, 1247 I F WU A I o 2448 0 2] — A~
ToRF AT, @ UARTHE S R B B LTS = .
M PCONZF A7 2% 1 [JSMODO/PCON.64 MO, %A FISML— L4 7E A 471845 1) LA
S WFERATR.
HASMO. SMI1% A ZH A e B 47T 1 LAE 5 s

SMO | SMI | TAEF=0 |  ThAgi WA
0 0 J10 Efﬁt@%i% HUART MOx6 = O, PiHFZRESYSclk/12,
” e e SAUART_MOx6 = 11, P52 2SYSelk /2
8 UART,

0 1 1 22 A (2%VOP/32 )< (GE I 28 1 (1735 H 2R BEBRT M ST I8R5 8 ok A B 385 )

1 0 72 9FIUART |(2°V°° / 64) x SYSclk & 4 TAEN &%

Pl | s ﬁgggg (250732 x4 1 1935 11 € BRI . % 2 R £ )

HTIx12 =0, ERF & 1I%E H 3 = SYSclk/12/( 256 - T H1);

HT1x12 = 1, SERFR 1% 2 = SYSclk / (256 - T H1)

YBRTx12 = OFf, BRTHMSZIEAFER KA 28 A% HH 2. = SYSclk/12/( 256 - BRT );

MBRTx12 = 1], BRTSIHARFZR KR A28 H 2 = SYSclk / (256 - BRT)

SM2:  fuifF i 280y A3 2 HLEE AL
e 7 28 07 3, dnFSM247 A1 HRENAL AT, WAL T Hu bk il e IR & o bt
A DA U B 55947 (EPRBS) Sk thhibiyi:  #7RB8=1, i B IZMWUE Mokl i, HubkfE
S DLk NSBUF,  FAHERTML, a3k 1 78 A W7 il 25 2 7 A b AT Bk 5 th s #7RB8=0,
VERZ AN 2 ook iot, S Edd HARKERT=0. 767202805 X3, fnFSM247 A0 HLREN{.
R, BSOSO AL T b it 577 2 B 2R RS . AR RIIIRBE NO0ER 1, ¥l fEF2 i 2 1
= 23k NSBUF, J-#RT=1, I RBSIH H AL KA.
7T R0 EZHEE T, FEIXP R, ZRESM2 NN,

REN: fo¥F/28 1 AT g dI0 . AR B REN, BIREN=1N R0V AT HUCIRAS, "IJH3)
AT EANARRXD, IR EAIUE B . B EAIREN, HIREN=0, WAL £,

TB8: {E7 2873, BONERIEMEIM AR, & EHREBEAEGE0. Flan, v H1ELL
P (PR 58 7 B 22 HLIEAS Hh R s Mk it/ Hs it AR 6 6r . 7277 ROFI T 1, A AN,

RB8: 7E77 28773, BRI BN EHE, 1A BRI A sk it/ s it i A 247

75 RO A HRBE(E SM2=0). 5 317 A HRB8(E SM2=0, RB8 2 F i 2| (4% 1-67) o
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TL:  RIEFWER P Bbr S, £07300, A AT RIAMARE AL A, A F E B E
Bz, BITI=1, (A EHUE RSB, W B b WS TLA AU AR E S, BITI=0. fEHAh 75X
o UAERS IR AT A6 A IE I o N BRAEAE B, RITI=1, Wi N W s T AU A %

RI: Bl biig sRbrEAL. 207300, 2454730 3 2 847 45 sRnS £h P SR 1 F s B AT RI=1,
] ENLE SR A W, B R WS RILZURH EE 2, RIRI=0. 7B A7 =0, H T8Ik
B2 1A (0 H ) IS 20 E P A A A, BIRI=1, [AICPUY T FR s, i 87 o B i R 43
HAHEE .

SCONWIFT A A al il i BEHLZ A AE 5 E A N4 “0” o SCONIZT Hitk y98H, w1
HE, itk A98H~~9FH, 7] F #fF eI v .

HFATIBAS R IHER: M —WURIESE R, WA EshBAITI, BITI=1, &R Wb,
L e — S R, N SRR E B B AR, BIRI=1, ESRAMIAEE . B TTURIRIBL “E50%
7 RARMENERFW, B AL R B 258 FE A ATE . THEA ZRDG R B, 507
H T R 25 F2 PP R B TURIRDEEAT 20, AR5 40 Bl Ab s . Rk, AN o T SRbs S5 A7 3 A B R
PEEBh BN, LA RAEE, 75 M B — KK R 2 U B R R

Y47 i) 27 A7 45 PCONH f)SMOD/PCON. 7H T B 701, 72, 7 3R A TN
%,
B Y 2 1) 27 A7 S PCONKE A F
PCON : HJg#zH| w7 ey CRarfr5-4b)
SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 | BO
PCON 87H | name | SMOD | SMODO | LVDF | POF | GF1 | GFO | PD | IDL
SMOD: JWHEF LS. Y H BB A SMOD, HEISMOD=1, Mffif T E 1. 2. 300
FER IS SMOD=0, & TAE 7 RN . "4 SMOD=0,
SMODO: T4 A A Rz HI67 . 24SMODO0=1, SCONZ %455 (1ISMO/FEAL ] T-FE (i 15
K ThRE; 24SMODO0=0, SCONZFf7#% 1 fISMO/FEAL H T SMOTIRE, FISM1— 45
SE AT IO TAE 0. ZALRFSMODO0=0
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2. BITOBIEE D F2ESBUF

STC12C5A60S2 R H1 5. HLIG H3 4T 1 128 pp 25 47 4% (SBUF) [t bk 22 99H, S Fr 2 24> 2% i
9 B SBUF IR T2 A At BRI Nk, 12 SBUF 3 /E 1 3K 158 O B B SR . MR 4y
XN NAF AR, I RS A8, 14 RiEaT i

FATIIE N B BUE A AR . EPTA IS AT 7 U, #E5 ASBUFfS 5 (MOV  SBUF, A)
DRt A W€ RPN I AR S A R e M T TR VASE S € i e IS (VSR Z AR e2 i)
Az, MRAEAFK T X Bz “17 BTBSIIE R AN AL A 4745 2500, FFHEAT A%,

AT IE I B A2 S — NN B e o 75 )5 RO B 7 K 87,  HoAth 7y 20l
7. MRl sE e, B A7 s b B 7T 2N B AT B e P 2R SBUF HH, FLEB O 2 N\
SCONRF A7 2% FHIFRBSA o 11 H1 T SM2sk 75 & 25 B 1 Bl T %5k, RBSFISBUF HH P 8 ANAS .

H T 2SI P 3 T AT AR 2 AISBUFZE M 2%, M T B4 — it 332 5 52 K B s el #% 4o

WAL A ASBUFJE, RSB AR —Wif5 2, TEHUNAE iU 45 AT NSBUFZE i 5
K BARIBGE, 75 WG — WK 22k . SBUF LAFAT 77 Uik AR N 8 2k

3. WENFFRRAUXR

B AT A7 2 AUXRAVAS 20 R &7 & ST
AUXR : $iBh&f7as (AR 3k
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: &R 2F03H B % B AL
0, ERSAOLALE8051 HE, 12 /4
1, ERFER0 (R RALS8051 112 5, Ao
T1x12: R % 18 3 E A7
0, TN RALS8051 M, 12 704,
1, ERE BEERAEL8051 K12 f%, A4
ISR UART 55 [ SE IS 28 LR A 2 R AR 8, TIx1267 Al DA HIUART R R 12TIE 21T T .
UART_MOx6: H AT AR O 845 ol FE 15 B AL
0, UARTH M0 R12TIS05 IR, 12434;
1, UARTH M0 E B 24 A 12T 8051 /1645, 2434
BRTR: 573 RER K A d s AT 5 4
0, NRVFMASLHEHRER R ERIEIT;
1, FOVFMSLEARRR R EARIBAT
S2SMOD: 5 M2 RF 2 A5 42 1AL
0, = HI2MEARE AN
L, SO0 R NG
XFF-STC12C5A60S2 R B B L, & D2 K G AL R R R A BRE N R R R S, A
REfS e 1% 2 I 3% LV N R R A 3% T 0 1R A) LA 5 N 8 LUE s R R AR 4%, ] LA
IS P R R R A S E N R R R R
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BRTx12: MOSZIEREZ R A S8 v Ed il A o

0, FHSLIRAFR KA B 1200 Bt H— K

1, FRSTRER R ARG IS — IR
EXTRAM: 0, SRVFEH AT EBRI10247755 FERAM

1, 2RI NS 10247755 FERAM

SIBRS: HHAT YR AFZ R AR 2R IR B AT

0, R4, BITOPIERRAERIEFEN L, SIBRSZ B O 1R FFR R AR IEFEAL;

1, MSZPRER R RS E N B AT ORISR R R A 8%, EBT e BT 28 1R 2R, BT DAME At

372 I g1 A

U] DL R 2 I 8 LR R AR oy, AT DL BT S R R R AR SR MR R R R
o MU EAUXRZAF A% ISIBRSAL (FRAT IR R IR FEAL) IR, BB AT DR BEMAL PR R R A
TR RV AR, DR 8 I 28 1 RT DURBE S HE SR AE S e I 8 / 1 F 20 / B iy L e .

4. JE YR & 38 F 725 BRT
PUST YR 2R A 2R AT AR BRT (Ml “N9CH, B A AE NO00H) FH T 517 B Ik 18] 5 % o

STC12C5A60S2 2241 B Fr L2 L THIS05 LB Fr ML, 07 J5 3 2545 58051 54 L

T SLUART & 1 FH 52 B 28 Uik e 2 s 2k 9%, AUXRAF I T1x12/AUXR. 647 5 AT LA &IUART & O
R12TIE AT,

5. ML 35 5 7 88 SADENFISADDR

NT FEZHLIEN, STCI2C5A60S2 R 51 A MLt & T ML HLHE T ] 75 77 %% SADENFI
SADDR. JL AP SADEN & ML hE AR 25 47 5 (kb yBOH, EA74E N00H) , SADDRAZ MALHLHE % 17
% (Mol yA9H, EALEAO00H) .
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6. SEITO1HEIEXR S FRIE. IPFIIPH

AT D R VAT ESAL T W v AR AR LEA, b e v A AE R A X
IE: i eirarfeas (Afr3-4k)
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
1IE A8H name | EA | ELVD | EADC ES ET1 EX1 ETO EXO0
EA: CPURE I e iFiadIAr, EA=1, CPUIJSTFW, EA=0, CPUBHMZATA i W Hiid

EARIE R A2 A b W Fo VIR R 2 R dzittil e BRI R Wil i Je 2 EATE ] HLUGE 32 25 T il 5
LR 7 AT VRS2 Al A 42

ES: BRAT IR o vRAL, ES=1, SRVFAATHIPIbr, ES=0, ZEILHAT L.

IPH : FRITIESe da il w5 A7 dt i (ASR]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: IR S 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: #4711 B Se g 2 il 7 .
PSH=0 H.PS=0fF, 47 H 1 B A BRI S 2 B (15 £120)
PSH=0 HPS=1K}, H47 L1 W B S 2 i (P56 2 1)
MPSH=1HPS=0/F, A7 O 1R BEAR m e g b (P52 2)
PSH=1HPS=11, 47 01 B AR m e g b (15 203)
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4= r=-f B
8.2 |ITO1TIE#ER

STCI12C5A60S2 A5 H Fr ML BB AT IBAS # 10 A 4Fh TAER S,  nl il 8 gmFE % SCONH )
SMO. SMIW B TSR Homl, BRI SNRLEE, BN KIEMBEN 75/
HAAH I RSN TME IR . FERR0H,  ERAT D E NI B R A A7 2 .

8.2.1 HITONTIEEN0: FELBFEFR

EREROIRES, BT EGEE D LIEERDSRBA T AR, LB OERMEFEEERE
FIUART _MOx6/AUXR.5 = OFF, i RE [l 2 NSYSclk/12. 24 54T FIAE 0 F i {5 8 B i B AL
UART MOx6/AUXR.5 = 15, HR4ZME @ NSYSclk/2. #47 H¥dE IRxD/P3.0%w4 N, [F)25
Akt (SHIFTCLOCK) HHTxD/P3.1%H, Kik. B8 dids, MRALrE.

RO AL IR : M ENPATE IR S N KL E P 83 SBUFTRE I JH sl ki%, 4T HEDKE
Sz F 4k LASY Sclk/128%SYSclk/2(FHUART MOx6/AUXR.SHf 7€ A& 1243 B934 A2 253 450 FO3 4
RxDE B H (MRAL R hr) . RiEsehWibrETIE 17, TXDE M RS Ak (SHIFT-
CLOCK) . #tnEs-1 “Ki%” Fimw.

MEESAMGE, ME—AEEr, REESEGSENDA R (R ), LYFRxD K EEE,
[H] i 78 VR TxD % H [F 2B R AL kv . — il (847) Bl K ik se BE i, B dlimiy ik B RS, Hf
TIRFEE S, REHRBFIERES . EHRAEEIERT, DAHRAETIEO,

RO FE . R0 FR U, EAL SO Wik KPR ERIL, BIRI=0, A7 0 YFE o
SIREN=11} 7 ) B 47 R0 WGE 2. B el ud #2 )5, RxDNHATH NG, TxDN[FED Ik
Fy . AT RSP R NS Y Sclk/1288S Y Sclk/2 (HIUART MOx6/AUXR.5Hf 5 A& 1253 #ids &
25300 o« LRI ES-17 “HRU” BT

LERNGE R — W 86 J5, #HHIESEA, R ERIGE L, EFRBHIFRS. 4
RPN, A A0 A RSO

TAETHE0R), IUEHE0Z HLEEEHIAZSM2, [EAFZITBSALFIRBSAL . H T~ 45 2 [i]
TE NSYSclk/128%SYSclk/2, T @i aefeft, Bzt 5 ML B e 8 D RS AL Bk

AT O AR ORI s B B 8- 1 F R

H7R BRI L, B TXCRIRX 6 5070 5l 7= A vh Wi SR A5 5 IR B TI=1E8RI =1, & “BR
I “SEENERFW, BTN R W O U R B R THA ERLE R h b, 2 %0
FR TS SR AR S AT TTELRI
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INTERNAL BUS

WRITE
S;OF RxD
U - OUTPUT FUNCTION
’7
P START SHIFT
SYSclk/12
0 TX CONTROL
»{TXCLOCK  TI SEND
1
1 SERIAL
SySelk2 — PORT .
INTERRUPT X
: »|RX CLOCK RI OUTPUT FUNCTION
AUXR.5(UART_MO0x6) > RECEIVE
RX CONTROL
REN SHIFT
ﬁ:D_>START 11111110
M . INPUT FUNCTION
LOAD
SBUF
READ
SBUF
INTERNAL BUS
[ WRITE TO SBUF
SEND |_
SHEL |_| |_| |_| |_| |_| |_| |_| |_I— TRANSMIT

RXDMDATAOUT)\_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 I I i ] I I I [ [receve
DO

RXD(DATA IN) M D1 DDZ DD3 DD4 s DD6 7

[

TXD(SHIFT CLOCK)| | | | | | [ | [ | [ | [ | [ [

KI8-1 AT L AR ROTS eSS P B K
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8.2.2 EITONITIEHER1: 8{LUART, B4FRAITT

LA B SCONFISMO. SMIA “017 B, H47 1N PUER1 T/E. B ASAIUART
¥, —WifE B0, IAEIANL, AL EHRAL (RALAESE) AR IR . R AT AR, Bia]
RIEEEHATIEE. TxD/P3. LAKEEE, RxD/P3. OCNENHIZWE R, 4T NN THE%
/RIEEBEAT I,

Pl 8-2 4 HE AT R 3 1 A Th e 235 A s o 1 R AL/ A i ) e S

BRI RIE SRR AT IR URIER, Bl A AT R IE TXDH o M ENLPAT — 5%
H “SBUF “HIt4mtEshBTEERARE, B “SBUF” 5516 “17 BAKRIEBI TS
HIZEONE, FFEAITXIEH| TR K% . KIESAH R 2B 1608t B [F 5 .

FENL 25 A7 23 K B AN W A B2 i Tx Do A &%, EEFRADARBN “0” fE4 7. X4
B R B AL B R A Af a0 AL B, BIR )RR “17 , FEEMELRNMNEN
“O7 , XAMRE LM, FTXESIRuERE —IRBA L, REMH R Rki%ES “SEND”
KA, SR WHE B R, HHEA T WHERALTI, BITI=1, 1A EHLE R W b3,

PR AR SR AL U VAR B AZREN, HJREN=1Kf, 202808 DLk i 4
SRR 160 A 1) T8 2 KA B AT FR U TRXD, 2446 B RxDI T “17 — “07 [ BkAS I 5t S
SIS HE U, R SL B E AT 160 AT E8s , B IFFHAE I AL 5 1785 . B L1670 40
TR S LI (][] 25

167 ATHEUE 16 MRS BB LR . (R RIS 18] 3 R 16556 4, 7EREA7 B TR Y 7
8+ QRS AL 2% XF RxDufis I BEAT KA, Pz 2 X UCRFFE S “=H " f{E, B3
VCREER /D2 R E, CATEBR TP, e TSt fERiahr, iR BIMEA N
“07 (IRHELSE) , MERIAAITERL, B, FFEFAN 17 —~"0" Bk, k)
HIEIEA A R, M E AN TR, RN EAER.

PR BUE N R L A7 2 A TR N, 3 NIIFFHA A IO R, i is i 70" # 3]
TN 2 A7 2 ) e A 3, A RX A% B E e Jo — IR AL, s Ri— Wil FE e . 2 8] I 3 2 AR
A

* RI=0;

« SM2=08FZ I B 5 1A 1.

M FEW R B E 2, SLIMBEFRASBUF, {51EA73E ARBS, &EAIRI, BIRI=1, [°FEHLIE
KrpWr, & LR AR, WRIRRI K EBERERIEER, BRHRMHHLESE, IR
FRE SR IIRxD O B 17—"0" kAR, 4k2E N —ifiei. BUE R, ERN ARG, %
B BAFF0, BIRI=0. @EHEN T, $£478E TETEAR, SM2EE N0,

FATIBE A R RS T AR Y, AT AR (U R S I /1T B8 1 8O ST S R R R AR 28

o
AT A AR QL s 3R =2Y0/32 X (R A B/ 0% 13 H S B BRT A N7 9 4 56 2E 2% i HH R
HT1x12 = 0, JERF3F 1A% H 2 = SYSclk/12/( 256 - TH1);
MTIx12 = 1], ER 2 1A% H 2 = SYSclk / (256 - THI1)
HBRTx12 = OFF, BRTMMSLINAFER KA 23 K% H 2. = SYSclk/12/( 256 - BRT );
MBRTx12 = 1, BRTAMSZIEAFEE R A ZR 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 gk
1FFH
A
> DETECTOR
S g
INPUT SHIFT REG.
RxD (9 BITS)
LOAD

SBUF

READ
SBUF

Mol MMM M MM n n n [nn

WRITE TO SBUF
SEND

—
DATA TRANSMIT
SHIFT m_rn ffmn n T Tl
XD \ /D0 X DI X D2 X D3 X D4 X D5 X D6 X D7 Y STOP BIT
I START BIT —

RX CLOCK

| M | M | M | M | M M
RXD

smrrar/ D0 X D1 X D2 X D3 X D4 X_ D5 X D6 X D7 Y~ st0PBIT

RECEIVE it precror saveemives I AL ML (A0 A OO0 a0 oo
SHIFT o nn fnn Jm 17
RI

FI8-2 AT MBS 1 D b 4 M s R P S el R o P
272 WEEGHETARAR
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8.2.3 BITONITEHER2: 9{LUART, FiFREE

MSMO. SMIPAAL NT0RS, HATH T TAEAERIR2, AT O T TAEBI 2 8o 28l = P 815
UARTHEZ, H—MWif s BB VA 5 IAEEA, SALEURAL (AL AESR) , 1A nTgmAEfr (5F
ORI ) AL A5 AL o A AT dmFE A7 (BN K) HHSCONFR [ TBSHR i, Al HF s B N 18
0, B T PSW 1) 45 4B AL 56 A7 PAE 2 N TBS (TBSEE 7] /5 A 2 MLl AS vh it B bk S A5 2 47
SCRATVE N B OB R R IR AL) « B S5 97 B a2 ASCONFIRBS . TxD/P3.14 k%3 1,
RxD/P3.0 820 1, PAAs X A kA7 fa e/ i

PRI R A

ERAT (S A 20 i ZE=05MOD/64 X (SYSclk 2 4 TAERT 447 2% )

R R R R X PCONH (ISMOD A #E AT ¥ &, 24SMOD=1M}, #E4%1/32 (SYSclk)
: {SMOD=0/f, #EF%1/64(SYSclk) » HMFRSMOD N4 INME AL, 7] W, B2 A i % 3k
A bR E

P8-3 A ER AT BB A 02 1 Th e 45 ) s = IR b H el i d it e

HHEI8-3 1) i1, M 2FIRET AL, BRI R A TR B AN, KOIE R HTB8IE A B A7 77
FERBIEARMI A S, HAR IR M FEAAT R, FARI/ AOR AR 2 J i 7 B R A A [F]

MU AR BRI T — WUE B S 6 2[RI R B2 A

* RI=0

« SM2=08# SM2=1, FH HIZI |15 9% R/ RB8=1.

2 FR S RI R B, AR BRI B I A AL B A7 A% 1 B 25 ASBUFFIRBSH, I B AL
RI=1, [AEHERFBEE, 8 FIR G — A, TR IR A 25 17 2% TR i 8dE e
xﬁzﬁﬁa‘:ﬁ% WABENRL. o FRZAFH S, PR SCE T AE R I R DA b 11 (1) kAR
F8, U —hirRAGE R

Z“ =2, %W?UE’J%JJ:U'?SBUF RBSHIRITEK.
T AT SCONFFISM2. TB8A 15 B LLIBAS N L), NEHLBEHAE T 7 (E,
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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 _ RI
1-TO-0 LOAD»
TRANSITION |— p{gTART CLOCK SBUF
DETECTOR RX CONTROL  gyjrrl
IFFH
A
Bt |
»|DETECTOR | L 7
INPUT SHIFT REG.
RxD (9 BITS)
LOAD
SBUF
READ
SBUF
TX
cLock N | N | | 1 | 1 | 1 |
WRITE TO SBUF
——|SEND —
DATA TRANSMIT
SHIFT [ A ) A I |
TXD \ /D0 X DI X D2 X D3 X D4 X D5 X D6 X D7_X _TB8Y STOP BIT
T STARTBIT .
STOP BIT GEN |
RX CLOCK
1 N 1 N 1 N 1 N | N |
RXD

RECEIVE

[strrBT/ DO X" D1 X D2 X D3 X D4 X_ D5 X_ D6 X D7 XRBS8 YSTOP BIT

SHIFT

BIT DETECTOR SAMPLE TIMES

o n m fmnn mn f 17

RI

—

I8-3 A AT AR 2 T BE 45 M 7 7 T iy B3 g 1
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8.2.4 BITONTIEHER3: 9IUART, F4FRAL

SMO. SMIPRAL LIRS, H4T7 L1 TARAER 3. BATEE B3 oA EdE =20 @ (5
UARTHEE, H—WiEE B AHR: ARG, MBI (RATES) , L T 4mFEnn (5
R HIHR) AU IEAL . KGR T dmAEfor (BEON ) HSCONH I TB8H M, A AR B N 18
0, B A PSW B &5 /8 1 56 67 PAEL 35 N TB8 (TBSIEE 7] 1 A 2 HLIE (5 A A bk 25040 A 42,
AT R ) E AL IR ) o FEWC B 9N B4 3¢ ASCONIIRBS . TxD/P3.14 K 1% ¥ [,
RxD/P3.0 480 1, LAAs X TAL AT 8l 0%

AR A
AT e A 23 R 30 =20 32 X (G P 8 /1 B3 38 113 HH SR BBRT T I8 4 58 2B B 1A i HH )

HT1x12 =0, B3R 1AI% 2 = SYSclk/12/( 256 - TH1);

HTIx12 = 18], EH 2 1A% H 2 = SYSclk / ( 256 - THI1)

HBRTx12 = OFF, BRTMMSLINAFER KR A 23 A% H 2. = SYSclk/12/( 256 - BRT );

MBRTx12 = 1, BRTAMSZIEAFEE R A SR A% 2 = SYSclk / (256 - BRT)

AL, BRI, LU Re 28 AT Ik PR X R I /v B 1B ST R R R AR AR
W BT IR R R IE R, AT,

KI8-4 AT I TAER 3 1) Th R 45 M4 7 7 1 2 L4 W s vt 7 1

I s-4n] i, A3 A ERIAI B, BRI FH TBSHR LA R 1 23 A7 5% 28 OB 7 AN [A) 41,
HARIIBeEWIHEEAMFE, HE RIBEED TR K Pt [

BRI AR I T — WUE B S5 L 2 RT3 2 R B2 A

*« RI=0

« SM2=08# SM2=1, FH HEIEI 15 9%/ RB8=1.

2 IR AR R B, A BB A AL 5 A7 A8 I 2 NSBUFFIRBSH, JFE AL
RI=1, [ EHLIER B, ﬁu%iﬁs%ﬁ:ﬁ AN, T NI R0 #7747 28 H 1B TG

Azfﬁi%é'i WAENRI, T LR FAH R 5T, Bleds I HTIT A I Rx D4 A v kAR
= u ) ?ﬁl‘l&‘F rl]ﬁmiﬁuj\'ﬁ; IS

?“ 3, ?ﬁtlﬁinE’J{?JLQ%SBUF RBSFHIRITG K.
T A X SCONF ISM2. TBSIIBEE LA AGBEE N2, N2 UBEREE 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 ey
IFFH

i i i A
BIT

INPUT SHIFT REG.
(9 BITS)

> DETECTOR | L 15 J

RxD

LOAD
SBUF

READ
SBUF

Mool MMM N 00 nm n n [nn’

WRITE TO SBUF
~ |SEND —
DATA TRANSMIT
SHIFT n n n nnon 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 I [
RXCLOCK <16 RESET
1 w1 N 1 N 1 N 1 N 1 |
RECEIVE o e/ Do X D1 X D2 X D3 X D4 X D5 X D6 X D7 XRBS YSTOP BIT
pir perector sameie ives I ML A T M fmn_—————
SHIFT | | 1 1 1 1 1 | 1
RI li

K18-4  Hi 4T LIRSS Tl e 4 M s i Tl i/ b ad i
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8.3 BITRBTRITERINKE

STC12C5A60S2 FF1 1 F ML ER AT 3845 I RE 2 B BT ik TAE RS QAN A 57, 6 T AR
ORI, Hds %5 RS 4P L SYScIkTPCONH R A 2 Kk #:A2SMOD A 5%, i1
A3 I A R Bk 5 SYScIkFIPCONAL A S5 4h, i 5 52 I 2% /11 $0 8% 1 5BRTA 7 % 45 5 % AE 4
WHEA K. W I3/ VBBRT MO R 3R R ARSI, TR E R, fr
DUIX P gl R 3 2 v AR 1

FATHEER0, HRRR S REREAIFESY Sclkfi K .

25 038 45 3 B ¥ B ALUART MOX6/AUXR.5 = O, Hiids % = SYSclk/12.
26 RO I8 A5 3 B W B ATUART MOX6/AUXR.5 = 1, H % = SYSclk/2.
— HSYSclki% & HUART MOx6/AUXR.S#E I, W H AT TAEB 00 945 % [ 2 A

AT TAERB2, HIHFRER5SYSclkf X4h, 1E5SMODAA %K.

HEEALKIEAN: FATIE B 2P RR 3=25MP/64 X (SYSclk &4t L E 4 4i%)

SMOD=1/}, JH5FH=2/64(SYSclk)=1/32(SYSclk);

Y SMOD=0/, JFFZE=1/64(SYSclk).

HSYSclkith i 5, B % BEPCONHKISMODAL, Al F PR AR . Frbl, X P
R R A E

AT RIS, HPRER AR

By 3R 3R=25M0D/32 X (5 I 88/ 1H 045 1 )3 Hi 5 BBRT AN I 45 2R R A6 3% 135 HH 2R)
HT1x12 = O, EH 881 H9% H 2R = SYSclk/12/( 256 - TH1);
MT1x12 = 1, ERT 2% LHE HH28 = SYSclk / (256 - TH1)
MBRTx12 = Off, BRTRSZYEAFER K AESS 1% 2 = SYSclk/12/( 256 - BRT );
BRTx12 = 1}, BRIMSZERFR K AEZERIRHZE = SYSclk / (256 - BRT)

T R I 28/ BURs LFIBRT MO s RO AE SR B R, v RIEHLIE AR B R R, 176
SRR A 2 e AT R BR AT 3. AR, NERRIERREE, OCBRAE T E I A/ B 1
FOBRT ML Y% R 2 R AR 25 103 1. SMODRIE R, W TR 75 BT T 4148 2 uft vl 5k
BLSMOD=011;

MOV  PCON, #00H ; f#SMOD=0
MOV  PCON, #80H : {#SMOD=1

SMOD R ik L 4% fil] 2 77 2 PCON i de vy — i, HAth &8 (07 F) L A 350 B AR 408 SE2 B 15 L 7
SE o
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M PR BE N RS A BOES IE R R R AR BT, AR R, REET 8T
B R . SR R A T S I s /B LI HH %

SE IR 28/ B3 13 Y R0 SO BAINHA] (D) PN e I /it B es 1 [mlodis e i vk, Bilse
BF 2%/ VT A L3 2= I 2%/ 1T 008 LI B D

STC12C5A60S2 R4 5 AL PN C I ge /it Hds, KE R 284 5088 1 g 4% TAE 7 R,
T 38 FH 5 I /A B s L TR 2 (8O A Sh B VRN R s

WHEEN AT TET e B TIE 2 (BALHZNESE) , TLIRTHEH A K
F T-SYScIKZ 1243 BB A 43 85 (T 1x 12/AUXR. 65 58 A2 1243 #5225 40) k. 24 T1x12/
AUXR.6=08f, BHHLTAEELI2TH, TLIATHEUR AR B T SYSclkZ 12 S Bkt s 24
T1x12/AUXR. 6=11F, B WL TAEEITE R, TL1AYHHEUR AR B T SYSclk AL it 20 4 i ik i .
AT, BB B 1 %S R 5 SYSclk A FH B B S ENA 55, SYSclkilk R, il ENk ok,
i R R . BT YN=FFN, DJ4&ERE— NI Bh R g Y — ik (BRSO 5 #7N=00H,
M5 B 256 NI A A i HY — T 24SYSclk=6MHz HL T1x12/AUXR.6=0/f, — N8 R2pus,
#SYSclk=6MHzHT1x12/AUXR.6=1f, —AK#1Z1°80.167us (PR126%) » SYSclk=12MHzH.
T1x12/AUXR.6=0F, T—H8h A 1us, ZSYSclk=6MHzHT1x12/AUXR.6=11, —/Mif8hZ)
H0.083us (FR126%) o X F—AEF T,
MT1x12/AUXR. 6=00F, ] 2%/ 14 ge 13— R 5 IS TA) A s (2°—N) X 120 4= (2°—N) X 12 X

SYSclk

MT1x12/AUXR. 6=11F, sEI 2%/ 105 — R B i AOIsH IR A (25—N) X 1= (2°—N) X

Tre 3 i 2/ BEs AR s, B
HT1x12/AUXR. 6=0F, Z I 8%/ 50de 1193 H 2R =SYSclk/12 X (28—N) (X/#)

HT1x12/AUXR. 6=1HF, 520 2%/ B8 1115 3 =SY Sclk X (28—N) (%/F))
A ASYSclk N R G B AR, NOAYFEBRE N ] 5 .

1
SYSclk

AR, R e B AT HGES OB R R i R — . IR AR TAE 7 A RS e R R 1
VA BEONAFR T RPN R, NEUETERIA I, Hir8or R 4. BLUER 8%
S L TAE T 5 2 m e,

. T1x12/AUXR. 6=0, SYSclk=6MHz, N=FFH,
SEIN 3%/ 40 1 TAE T 77 50238 % 6 X 107 {12 X (256—255)} = 0.5X 10° (YR/F) ;
#:  T1x12/AUXR. 6=0, SYSclk=12MHz, N=FFH,

SERTARATHE L TAET 7 Q0% = = 1X 108 (/AP
#:  T1x12/AUXR. 6=0, SYSclk=12MHz, N=00H,

SE AR/ TAET 7 J2005 % = 12X10912X256~=3906 (IR/FS)

. T1x12/AUXR. 6=1, SYSclk=6MHz, N=FFH,
SE I B8/ BEE | TAE T 7 22003 H 36 X 10% (256 —255) = 6 X 10° (R/AD) 5
#:  T1x12/AUXR. 6=1, SYSclk=12MHz, N=00H,
SE IS/ RS TAET 7 2005 % = 12X 109256 = 46875 (IX/FP)
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R AR R RS e B AT B 1 % S Al R
R RSEN ST 1E S50 R (T1x12/AUXR. 6=0)

N /\é H‘ }Fﬁ>< %Hﬂ—%gl
A RAMEIE | smop | ‘
(MHz) ot | | EEEANE
J730 MAX: 1M 12 X X X
772 MAX: 375K | 12 1 X X X
TR 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 . T/ERFA2
MOV THI, #X XH B E I BN

MOV  TLI, #X XH ;

SETB TRI 3 B ER AR ELER

MOV PCON, #80H ; BESMOD=1

MOV SCON,  #50H s WE BTG

PAT ERFEFFBOG,  RIVAT 58 B € I 2% 11208 134 07 50 S A A7 3845 i AR 5 S0y

R BLE .

T A Al AR B BB R R R ., — RN, A — kiR,

P 0 L T R A ]
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M PG REBRT ML A R AR AR E A R OR AL, IR RR R, SR AE T ST R
RO AR I R . G PR BEBRT AL R 2 R AL AR AR B R R R AR AR, B I A /T AR 1 AT
DUBE B KA e i 2%/ T B0ss /i el AR .

F P ERE R e ] B F A 11 ST 45 Rk A B8 BRT

LWEHB L TR, SCON ZRfEssrhffSM0 FISML PRAZvksE 7H 1 4 Fh T/ERE,
2. VEE 1 AR, A0 ST e 28 g A B 27 A B ATURE 7 A7

BRT 738 4 56 R A 28 7 A7 4, BRTx12 £z, SMOD £if

3. JAENMST PR AR S, AEBRTR {791, BRT JRSZIESR % AL 5825 47 32wl 57 B R U5 -5k
4. WEHB O BB, RFT I WA R 45 fi A 2 -

PS, PSH, ES, EA

5. WIEH 1 Ui, KREN E1 Rpm]

WEH 1 RKIE, ¥EPEEASBUF BT,

PRI TE RRPR ERT, K2 5E bR AT, B O

2 O TAETEREL A3 I, THSOAH S A3 R 0 T B L B ) E A 3, 45 BIE \BRT 517 4%
T EZE ISR RELOAD (SMOD = 0, SMOD 2 PCON 4Bk Ihfe 2547 2Lt = fr)
1. % RELOAD (PAF42 SMOD = 0 WHits AR

a) 12T BN its A=  RELOAD = 256 — INT(SYSclk/Baud0/32/12 + 0.5)
b) 1T BERFIEAR: RELOAD = 256 — INT(SYSclk/Baud0/32 + 0.5)
5 RELOAD % B $21%BRT & A7 2%

A INTO RopBUEIEFE RN, 7ExUFin 0.5 w] PLERIPY & LK) H 1
SYSclk = FhiRAZE
Baud0 = #ruERFRR

2. R RELOAD F=A:fdbie% .
a) Baud = SYSclk/ (256 — RELOAD)/32/12 12T #i=
b) Baud = SYSclk/(256 — RELOAD) /32 1T #=

3. IRIRE
error = (Baud - Baud0) /Baud0 * 100%
4. WHRZELIE > 3% EHE PR ECE H S AR, ERDER 14

: SYSclk = 22.1184MHz, Baud0 = 57600 (12T #xzL)
RELOAD = 256 — INT( 22118400/57600/32/12 + 0.5)
256 — INT( 1.5 )

256 — 1

255

OFFH

Baud = 22118400/ (256-255) /32/12

57600

REHETE
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#1: SYSclk = 18.432MHz, Baud0 = 57600 (12T #izX)
1. RELOAD = 256 — INT( 18432000/57600/32/12 + 0.5)
= 256 — INT( 0.833 + 0.5 )
= 256 — INT( 1.333 )
=256 - 1
= 255
= OFFH
2. Baud = 18432000/ (256-255) /32/12
= 48000
3. error = (48000 - 57600) /57600 * 100%
= -16. 66%

4. RZERK, B HPRRRECGE iR ANR, B A WL )

#: SYSclk = 18.432MHz, Baud0 = 9600 (12T #iz)

1. RELOAD = 256 — INT( 18432000/9600/32/12 + 0.5)
=256 - INT( 5.5 )
=256 - 5
= 251
= OFBH
2. Baud = 18432000/ (256-251) /32/12
= 9600
3. —HTHR, REST=E
1 SYSclk = 2.000MHz, Baud = 4800 (1T #z)
1. RELOAD = 256 — INT( 2000000/4800/32 + 0.5)
= 256 — INT( 13.02 + 0.5 )
= 256 — INT( 13.52 )
= 256 - 13
= 243
= OF3H
2. Baud = 2000000/ (256-243) /32
= 4808
3. error = 0.16%
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8.4 BITOMHVIKIZR

1. C¥EFF:

/* */

/* --- STC MCU Limited */
/* - JEZRSTC 1T RH) B HLARAT H 1T {E (8-bit/9-bit) —--mmammemmemmm- */

/* --- Mobile: (86)13922809991 */

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

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

/* --- Web: www.STCMCU.com */
RIS i s Ry s @ T 07 ) S — *
JEF T T e Tt gl g (W01 e T — *

/* */

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

typedef unsigned char BYTE;

typedef unsigned int WORD;
#define FOSC  18432000L //System frequency
#define BAUD 9600 //UART baudrate

/*Define UART parity mode*/

#define NONE PARITY 0 //None parity
#define ODD_PARITY 1 //0dd parity
#define EVEN PARITY 2 //Even parity
#define MARK PARITY 3 //Mark parity
#define SPACE PARITY 4 //Space parity
#define PARITYBIT EVEN PARITY //Testing even parity
sbit bit9 = P2°2; //P2.2 show UART data bit9
bit busy;
void SendData(BYTE dat);
void SendString(char *s);
void main()
{
#if (PARITYBIT == NONE_PARITY)
SCON = 0x50; //8-bit variable UART
#elif (PARITYBIT == ODD_PARITY) || (PARITYBIT == EVEN_PARITY) || (PARITYBIT == MARK PARITY)
SCON = 0xda; //9-bit variable UART, parity bit initial to 1
#elif (PARITYBIT == SPACE_PARITY)
SCON = 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, //Timer] 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. JLERIEFT -

/* */
/* --- STC MCU Limited */
[* - JEH/RSTC 1T R A HLEAT 1T EE (8-bit/9-bit) —--n-mmmemmmeemmm */
/* --- Mobile: (86)13922809991 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
L S e s  di E a AetE HRT7 1 —— +/
e e I I S U 1 U VW1 g — *

/* */

;/*Define UART parity mode*/

#define NONE PARITY 0 //None parity
#define ODD PARITY 1 //0dd parity
#define EVEN PARITY 2 //Even parity
#define MARK PARITY 3 //Mark parity
#define SPACE PARITY 4 //Space parity
#define PARITYBIT EVEN PARITY //Testing even parity
BUSY BIT 20H.0 stransmit busy flag
ORG 0000H
LIMP  MAIN
ORG 0023H
LIMP  UART ISR
ORG 0100H
MAIN:
CLR BUSY
CLR EA
MOV  SP, #3FH
#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
MOV A, #0FBH
MOV  THI, A
MOV  TLI, A

SETB  TRI1
SETB ES
SETB EA

MOV  DPTR, #TESTSTR
LCALL SENDSTRING

SIMP  §
TESTSTR: ;Test string
DB "STC12C5A60S2 Uart Test !",
i*
;UART?2 interrupt service routine
; *
UART ISR:
PUSH ACC
PUSH PSW
INB RI, CHECKTI
CLR RI
MOV PO, SBUF
MOV  C, RB8
MOV P22, C
CHECKTTI:
INB TI, ISR_EXIT
CLR TI
CLR BUSY
ISR_EXIT:
POP PSW
POP ACC
RETI
i*
;Send a byte data to UART
;Input: ACC (data to be sent)
;Output:None
; *
SENDDATA:
B BUSY, §
MOV  ACC, A
INB P, EVENIINACC

;Set Timerl as 8-bit auto reload mode
;256-18432000/12/32/9600
;Set auto-reload vaule

;Timer] start run
;Enable UART interrupt
;Open master interrupt switch

;Load string address to DPTR
;Send string

0DH,0AH.0

;Check RI bit
;Clear RI bit
;PO show UART data

;P2.2 show parity bit

;Check S2T1I bit
;Clear S2TI bit
;Clear transmit busy flag

;Wait for the completion of the previous data is sent
;Calculate the even parity bit P (PSW.0)
;Set the parity bit according to P
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ODDIINACC:

#if (PARITYBIT == ODD_PARITY)
CLR TBS8

#elif (PARITYBIT == EVEN_PARITY)
SETB  TBS

#endif
SIMP  PARITYBITOK

EVENIINACC:

#if (PARITYBIT == ODD_PARITY)
SETB  TBS

#elif (PARITYBIT == EVEN_PARITY)
CLR TBS8

#endif

PARITYBITOK:
SETB  BUSY
MOV  SBUF, A
RET

/*

;Send a string to UART

;Input: DPTR (address of string)
;Output:None

; */
SENDSTRING:
CLR A
MOVC A, @A+DPTR
iz STRINGEND
INC  DPTR

LCALL SENDDATA

;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

SIMP  SENDSTRING ;Check next
STRINGEND:
RET
END
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8.5 BITO2MHEXFFR

] ik k| | R AT Lop | st
S2CON | Serial 2 Control register |9AH|S2SM [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

P2 | Interrupt Priority2 Low [BSH| - | - | - | - | - | - |Pspr| Ps2 |x0000000B

IP2H | Interrupt Priority 2 High |B6H| - | - | - | - | - | - |pspm|Ps2H {0000 0000B
AUXRI1 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 1 28 LAE 7 AR Lzl 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: iZA FIS2SMI1—E 45 & AT H2 TAE T, W NERTR.
HrS2SMO. S2SM1#% R A ZH &1 5 B 47 D 210 TAF 5 20

S2SMO | S2SM1 | TAEH = TIRE UL HHEE
. BB AT )T N
0 0 7730 e Bl 2R TR AESYSclk/12
8f7UART, W

> S2SMOD X \‘4: 4 w2 3l %
0 1 701 PR (2 /32 )x(BRT AT I Hp 2 & A s 113 HH 2)

1 0 2 OfUART  [(2°V°°/ 64) x SYSclk £ 4t TAER &%

> 9’TjUART, ?))jz S2SMOD Y - 27 L 2} N 27
1 1 HR3 72 A @) /32 )x(BRTMAZ YA 22 AR 2% 1 i HH 26

4BRTx12 = O, BRTAZEREAR KA 23 (13 % = SYSclk/12/( 256 - BRT );
BRTx12 = 1§, BRTMALIERFR KA 2813 % = SYSclk / (256 - BRT)
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S2SM2: ey 28k i 3L HLEE RN .

7877 2807 3N, R S2SM247 Jy1 HS2RENA N1, MWL AL T Hb 1k i 775 126 1R
Ao BRI AT CAR P B () 55 967 (R S2RBS) Sk e bk hii:  #7S2RB8=1, it HHiZMii &
Huhlii, Huhb{E 2] DL NS2BUF, FHAHS2RT AL, #E17E oo b IR 572 8 b B gk ATtk
SR #7S2RB8=0, ViHHZWIA & b, N FEd HARFFS2RI=0. 7E 7728k 73
W, W BES2SM247 0 HS2RENA N T, F2 Ul ATL Ak 3 b o 7 ae 4 28 RS . A el
F[FIS2RB8 YO 1, 4 A] {20 B (4= B HENS2BUF, F{HS2R1=1, e S2RBYIE ¥ A
oA

F A o2 A2 MBS R, EXEH RO, i E S2SM2 A0,

S2REN: /25 1 BB A7 28 ds il . 4k B AZS2REN, HIS2REN=14 0¥ & 1T SCIR
A, "R BRATERIESRXD2, FFHENE . AR AIS2REN, BIS2REN=0, JljZ%
1EHIR

S2TB8: 7f 528k 7303, S2TBSNERIERI BN EIE, 14T EmBMFE M eiE0. Fla, wf
FHAEH 0 B0 RE 56 47 5% 22 W18 15 28 7 b bk it /-850 408 it () b 867 . 78 7 oA 1,
AL AL

S2RBS: fEJ7 2k 53, S2RBSZFEUL RN M BN HHE , A v A (B RS 56 A7 ml dth bk ot / B i 11
FrEA. 77RO A HS2RBS(E S2SM2=0). 77 2141t A FHIS2RB8(E S2SM2=0, S2RBS
RN 1E IEAL) o

S2TI: A& Wi K Wibr S AL, E77R0, HFATAOR BB SALAT RIS, N AAErT H3hE
fir, BIS2TI=1, FENLIERA W, WS W jaS2T LA AUH BTG %, RIS2TI=0, £
Ty A, WFEAS LR aR AR I i Y B RE A LA, BIIS2TI=1, Wi B v i J= S2T TA iH
BAHHEZE

S2RI: U Wiid RbrEAL. 78770, 2817 B U B 565 8 n 45 A i el o8 3R 4 B 8l B 7
S2RI=1, [H) EMLER AW, Wi ok 5 S2RTL A0 B hiE %, BIS2RI=0, 7& HAh 5 =
W, R AT RS B A A AR Vs 2 e Y SR AE AR B AL, RIS2RI=1, [ CPUA HE W HE i, i
N7 F B S S2RIAZ #4375 2

S2CONHIFT A AL IE I YL E A S EANAE “07 o S2CONKIFHT il A9AH, ANH]
k. BATIEER R EER: M WURETER, WL E 3 B S2TI, BIS2TI=1, &R
WA MR sE —ME R, PR E 3 EA7S2RT, BIS2RI=1, &R, BT
S2TIFAS2RILL “EZ#” R R A EMNIERAW, B LA B A Wi 58 FE A RIE 2 S2THE 2
S2RIE R [ BT, 0o 20 H BT AR 55 2 5 B S2 TIRIS2RIBEAT FA,  SR 5 40 ml b B . IR,
P th i sk bR B AL ANBE B E Bh BAL, B AUE I BAEE0, 75 WK BB — ki SR 22 v
SRR
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2. BITO2MBIRE HFF85S2BUF

STC12C5A60S2 F 41 5. 7 ML Hf AT F1 28048 2% i 27 A7 4% (S2BUF) ik A2 9BH, S Frig2/M2%
A%, 5 S2BUFMHRAE 2 BAE R s B naR,  SESBUFIOERME il 3k 15 Qe B i3t . 5
TEG> BT N A AR w74, 1R R S5 F 8, IR R 7.

HRATEE N WA R AR AR . ERTA SR AT S 7 Ak, fES AS2BUF{E 5 (MOV
S2BUF,A) 4~ , TR 2 NA R RION RS A ar A7 4%, BT 87 3l =71, AL
A g i A . AREAFM TAE T NS A “17 SS2TBSHIMER NN T /745 111559
L, HAT R I

AT IBIE R A7 2 — NI TS 5 A s . 755 RO B 7 KR8 AL, Hoft Jy 20
Ofi. M—miElsete, AL E A7 A B T 2 N B AT BE 2 2 S2BUF H, L 28 947 U 3%
AS2CONZH £ #5 H1 (1S2RB8AT o 1 5 H T~ S2SM 244 75 L4328 31 (1) 5488 J6 2%, S2RB8FIS2BUF
H AR,

TG TE PR M NS 2 A 2 FIS2BUFZE 2%, AN TT BEAd — nie i e i 4icdis e A Ao
AALARFENS2BUF 5, AP GA S —ifs 2, AU MBS 45 3 BT MS2BUFZZ i 4%
B BEERGE, 5 ET— Wik £k . S2BUFLLIFAT J7 204 P B B 2k o

3. JHIRAF R K £ BRF FRIBRT

ST B R A B 25 A7 SR BRT (ki A9CH, 53457 4B A 00H) T {547 28 25 B [ 3 %0
STCI12C5A60S2 A% & Fr HLRZ1TII8051 B L, AL 5 HE AL S5 8051 84 Fr L.
TR AR DM P, 5 O2KEE 2 ST R R R AR A N R R A 48, B 2R RENS
PRI AT R R AR, B LT DGR I 88 L R R R AR 8, R DO BT I R
RRERNENP R R R
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4. N F FESRAUXR
SHEh A A AUXRIAG 28 M A& AR

AUXR : fHiBh# 4% ORAALFhk)

SFR name

Address

bit

B7

B6

BS

B4

B3

B2

B1

BO

AUXR

8EH

name

TOx12

T1x12

UART_MO0x6

BRTR

S2SMOD

BRTx12

EXTRAM

S1BRS

BRTR: M7 Rr R R AR S s T4 A
0, DRFMILBRFR R EREIT;
L, RFMSLERF R R AERIBIT

S2SMOD: 5 [T 23 5 AN A5 728 1AL
0, H 20 RERA IS 5

1, & D208 R R NG

Xt F-STC12C5A60S2 RFI L, & O2H gefd ML R R R AESRIE B R R AR, N
Retg b £ S8 N 28 LVE e R R AR B, T ER LR AT LU B N # LE NI e R R AR 3%, T LA

MG FEASL PR FR A B R R R RS

BRTx12: a7 3 R R R AR g v B il A
0, MSTIEHF R KA B2 80 B— Ik
1, MOLPRER RSB SHE— X

P 0 L T R A ]

HHL: 0513-5501 2928 /2929 / 2966
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5. 5BRITO2hEE XM EF TR

B AT L 2rp T SO VFRLES207 T ikt e VE Br A7 ae TE2h,  Hhlbr o VR ar A2 Bk Nan 1 -
IE2 . WP sRiFarfFae2 (CRAfrg4k)
SFR name | Address | bit B7 B6 B5 B4 B3 B2 Bl BO
1E2 AFH name ESPI ES2

ES2: HAT 29 W o vFAr, BS2=1, R¥HITH2 K, ES2=0, 51L& 029 W,

IE: i eirarfeas (AIAr3-4h)
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
IE A8H |name| EA |ELVD|EADC| ES |ETI| EXI ETO EXO0
EA: CPUM S Il e vFdaiilfz, EA=1, CPUSFHIWr, EA=0, CPUBRHTA [k Hi i .
EARIEF A i vV 2 gzl . B & i i e L EASS i) KO8 52 % Hh il B
O W e VPR i A 45

FRAT D127 W AR S g4z S PS 26, FPS2HAL 43 il A7 T i Wi AR S 4% 1) 27 A7 4% LP2 A TP2H A,
HH T e 2 ) 2 A7 A A% X R
IP2H : HRWr RS gids il Zfr s R a4 3-4k)
SFR name Address bit B7 B6 B5 B4 B3 B2 Bl BO
1P2H B6H name - - - - - - PSPIH PS2H

P2 : HRWH RS HI 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 N R At Ja 2 b i (45 440)
PS2H=0 HLPS2=1HF, H 4T M2 Wi a4 iy (fr o g 1)
PS2H=1 HPS2=01f, H:4T 2B m e i (/e gh2)
PS2H=1 HPS2=1K}, AT D27 W A Al S 2 T (18 56 243)
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6. {ENEFFES1 AUXRI
T E A SSAUXRL A HIS2 PAS, BT LK B CI27EPLANPA L 2 AT V), AUXR1ZF 17 %%

i .
AUXRI : $iBhaif7a81 (RATALFH4E)
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 T3 3P4

ECIMPL. 214 2P4. 111

PCAO/PWMOMP1. 31135 31]P4. 211

PCA1/PWM1 MP1. 4¥J13:3P4. 31
45 SPIZEPL [

SPIMP1 4] #:51P4

SCLKMP1.7V)43|P4.3 1
MISOMP1.6J#:EP4.2 1
MOSIMPL.5VJ#:2P4.1 1
SSMP1.441#:%|P4.0 1

0, HRAUART27EPLL]

UART2MP1 ) #2 51 P4 1
TxD2 P 1.3 5|P4.3 1
RxD2MP1.21]#:5P4.21°1

GF2: #EAFREN

0, 10RZA/DEEHass 8L AEADC RESZF 1725, (K241 fEADC RESLZ 17 8%

1, 1007A/DEE 45 5 (1) i s 240 FUE ADC_RES 2 A7 45 IR 2407, (K847 I fEADC_RESL % 7 4%
DPS: 0, fili &4 i f5 %4 DPTRO

1, AR — 4R TE4 DPTR1

P 0 L T R A ]
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8.6 BITO2T{EtER

STC12C5A60S2 R 51 B (LAY R AT L2 480 TAERL, mlIE I B4 gw A2 5 S2CONH /Y
S2SMO. S2SMIFJ R BTk #. HrpRiztl . B3 N R bilE, A REMEUH
FRFEGE A I BB A b4 . AEAZR0T, AR AT R N LAN AT B K RS AL B A e FH o

BITO289 TR R0:

HRAT B B T RXD2/P1.2(RXD2/P4.2) I K 3%, TxD/P1.3(TxD/P4.3 )% H [F] 25 R AL i,
RILBI S EHE, RALTESG, BARFRE @ ESYSclk/12. H47 M2 R0 EM B 4T 01
(A 01 77 AR )

R 204 RAEAE 00 = SYScIk R 48 TAER B / 12

BITO2M TER L

1047 H42 18 RxD2/P1.2(RxD2/P4.2)#:UK, @I TxD/P1.3(TxD/P4.3) K i%. —Miiiam &
— AL (0), 8N BIRALA —/MFIEAL (1) o FRULET, (F1bALHE NRFER D) R 7 A2 28 S2CONY)
S2RBSAV o A6 H A N7 I AR5 2 AR 2R BRT i H 28 UL E

R 1298 R AR 1 = (2525MOP / 32 ) x BRT M7y A g s %
24S2SMOD = O, H 29 K55 = BRT ML 2 k2B 2% itk 2R / 32,
24S2SMOD = 1}, 5 245 = BRT MO R & 2B 23 1035 LR/ 16,

BRI ST 3R 5 A 2% (1035 H %6 = SYSclk/12/( 256 - BRT ), 24BRTx12 = OF,
BRTM ST R 26 0 A 2% (038 2 = SYSclk / (256 - BRT ), 24BRTx12 = 1i}

BITO2B TERR2:

114703885 RxD2/P1.2(RxD2/P4.2) B2k, I TXD/P1.3(TxD/P4.3) K% . — Wik & —
LGN (0), SNEIBAL, — DNATgRFERI SRR RI —AMZIRAL (1) » KIXRT, ZBINIEHERAIR HEF
BRI 75 77 S S2CONFIS2TBL. HEURIN , S5OREHE ARSIk T A6 75 77 28 S2CONFUS2RBS (L. Wk
AT N RGN 4% . SYSclk / 32 Bi# SYSclk / 64, H L2 TAEAERE R H 11 TAEAERE
A2

20 R BRAE AR 2 = (259D / 64 ) x SYSclk R 48 TAER B4R
24S2SMOD = 0Ff, i H20%E%R = SYSclk R4 LIER 844K / 64
24S2SMOD = 10, H FI20%45 % = SYSclk 248 TAER B 7% /32
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BITO2B9 T1ER3:

BRI PIARH, e A2 AR [F) 1 147 #edfs il 1 TxD2/P1.3(TxD2/P4.3) K ik, it RxD2/
P1.2(RxD2/P4.2)# . — Wil (0 & — ANz (0), 8L, — /NATdmfEmizEon., f—
AMEIRAL (1) o AERS, SRR ELHE A7 ok B RER DI Re 77 4725 S2CONHIS2TB8AL. FE USRIy,  Z89f7 3k
NIRRT B8 25 47 #:S2CONFIS2R B8/
12U R AR 303 = (252SMOD / 32 ) x BRT A7 R 5 5 A 2% ikt 6

24S2SMOD = O, Ht 120455 = BRT MOr bR & AR 2 i = / 32,
2S2SMOD = 11, H 12004 = BRT MO iR kA 28 i % / 16,
BRI Y47 5 2 A 88 1038 % = SYSclk/12/( 256 - BRT ), *4BRTx12 = O,

BRTH ST 3 K7 3R & 2E 28 13 %8 = SYSclk / (256 - BRT), 4BRTx12 = 1

F P AERR 7 Hp n o] B4 A AR 12
L BEE B D20 TAER, S2CON /728 HHI1IS2SMOFIS2SMI vz e 5E 1 B I 21 4% TAERE
2. B R V200030 R A . 1) 2 A7 i AR
BRTMZ AR 2 K AR 38 27 77 2%, BRTx 1267, S2SMODA.
3. RIS R R R AR 8%, 1EBRTRAI 1, BRI R K A 2 2 AE e st oL BN T2 5.
4. WE P20 g,  RF T A AE 4 i 7 2 -
PS2, PS2H, ES2, EA
5. nEEH D242, KS2RENE 1 RIAf
W 2 k%, K HdRIE N S2BUFRITT,
FEUS T8 bR ES2RI, A% 5 Hibr & S2TIL 2 H IO
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8.7 HITO2HMINIEF

1. CiEfF:

/* */

/* --- STC MCU Limited */

/¥ - J#E/RSTC 1T RF) 5 LR AT L 2T 88 (8-bit/9-bit) —--mnnmmmmemmmmm */

/* --- Mobile: (86)13922809991 */

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

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

/* --- Web: www.STCMCU.com */
AL S e i e 1171 N — */

e E (T e AT CH 1 L6 G2 S8 — */

/* */
#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 //S2CON.0

#define S2TI 0x02 //S2CON.1

#define S2RB8 0x04 //S2CON.2

#define S2TB8 0x08 //S2CON.3

bit busy;

void SendData(BYTE dat);
void SendString(char *s);
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void main()

//8-bit variable UART

#elif (PARITYBIT == ODD_PARITY) || (PARITYBIT == EVEN_PARITY) || (PARITYBIT == MARK_PARITY)

//9-bit variable UART, parity bit initial to 1

//9-bit variable UART, parity bit initial to 0

//Set auto-reload vaule of baudrate generator
//Baudrate generator work in 1T mode
//Enable UART?2 interrupt

//Open master interrupt switch

//Clear receive interrupt flag
//P0 show UART data
//P2.2 show parity bit

//Clear transmit interrupt flag
//Clear transmit busy flag

{
#if (PARITYBIT == NONE_PARITY)
S2CON = 0x50;
S2CON = 0xda;
#elif (PARITYBIT == SPACE_PARITY)
S2CON = 0xd5;
#endif
BRT = -(FOSC/32/BAUD);
AUXR = 0x14;
TE2 = 0x01;
EA=1;
SendString("STC12C5A60S2\r\nUart2 Test !\r\n");
while(1);
§
/*
UART?2 interrupt service routine
*/
void Uart2() interrupt 8 using 1
{
if (S2CON & S2RI)
{
S2CON &= ~S2RI;
PO = S2BUF,
P2 =(S2CON & S2RBS);
§
if (S2CON & S2TT)
{
S2CON &= ~S2TI;
busy = 0;
§
§
/*
Send a byte data to UART
Input: dat (data to be sent)
Output:None
*/

T [ O T R A A FHL: 0513-5501 2928 /2929 / 2966
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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. CYwiEFr:

/* */
/* --- STC MCU Limited */
/% - JEH/RSTC 1T R A HLEAT 2T BE (8-bit/9-bit) —---mmmmmmeemmm */
/* --- Mobile: (86)13922809991 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
L & Tl PR L s — *
e e I I S U 1 i VOG- g — *

/* */

;/*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 08EH ;Auxiliary register
S2CON EQU 09AH ;UART?2 control register
S2BUF EQU 09BH ;UART?2 data buffer
BRT EQU 09CH ;Baudrate generator
1E2 EQU 0AFH ;Interrupt control 2
S2RI EQU 01H ;S2CON.0
S2TI EQU 02H ;S2CON.1
S2RB8 EQU 04H ;3S2CON.2
S2TBS8 EQU 08H ;3S2CON.3
BUSY BIT 20H.0 stransmit busy flag
ORG 0000H
LIMP  MAIN
ORG 0043H

LIMP  UART2 ISR
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ORG 0100H
MAIN:
CLR BUSY
CLR EA
MOV  SP, #3FH

#if (PARITYBIT == NONE_PARITY)
MOV  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, #0D5H

#endif
MOV  BRT, #0FBH
MOV  AUXR, #14H
ORL 1E2, #01H
SETB EA
MOV  DPTR, #TESTSTR
LCALL SENDSTRING
SIMP  §

TESTSTR: ;Test string
DB "STC12C5A60S2 Uart2 Test !",

S

;UART?2 interrupt service routine

; */

UART2 _ISR:
PUSH ACC
PUSH PSW
MOV A, S2CON
INB ACC.0, CHECKTI
ANL S2CON, #NOT S2RI
MOV PO, S2BUF
ANL A, #S2RBS8
MOV P2, A

CHECKTI:
MOV A, S2CON
INB ACC.1, ISR_EXIT
ANL S2CON, #NOT S2TI
CLR BUSY

ISR_EXIT:
POP PSW
POP ACC
RETI

;9-bit variable UART, parity bit initial to 1

;9-bit variable UART, parity bit initial to 0

;Set auto-reload vaule of baudrate generator (256-18432000/32/115200)

;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
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J*
;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)
INB P, EVENIINACC ;Set the parity bit according to P
ODDIINACC:
#f (PARITYBIT == ODD_PARITY)
ANL S2CON, #NOT S2TB8 ;Set parity bit to 0
#elif (PARITYBIT == EVEN_PARITY)
ORL S2CON, #S2TBS ;Set parity bit to 1
#endif
SIMP  PARITYBITOK
EVENIINACC:
#f (PARITYBIT == ODD_PARITY)
ORL S2CON, #S2TBS ;Set parity bit to 1
#elif (PARITYBIT == EVEN_PARITY)
ANL S2CON, #NOT S2TB8 ;Set parity bit to 0
#endif
PARITYBITOK: ;Parity bit set completed
SETB  BUSY
MOV S2BUF, A ;Send data to UART2 buffer
RET
J*
;Send a string to UART
;Input: DPTR (address of string)
;Output:None
; */
SENDSTRING:
CLR A
MOVC A, @A+DPTR ;Get current char
JZ STRINGEND ;Check the end of the string
INC DPTR ;increment string ptr
LCALL SENDDATA ;Send current char
SIMP  SENDSTRING ;Check next
STRINGEND:
RET
END
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8.8 &=

STC12C5A60S2 Z 51 51 Fy HLAK £ A7 38 15 AR 48 e 2 7T 20 D9 QU LE 5 A0 22 WLE 5 P A T T
S/ B -

RS0 NH RGHBER UL, PB AT #4705 H H#AMIE (TXD—RXD, RXD—
TXD, GND—GND—#) , BIaJsZELXALE . AT HEINEFES, #b@E & EFERTHT,
AR FIRS—232CE{RS—422, RS—485FrAEHAT XALIEAE, WIS ARG [HRH—HEREH
AR, P IEE & IR T, SR EAE S .

TxD RxD
8051 RxD TxD 8051
GND GND
1

JIMRE LS T, BRI S BLERK A LA RO 2 B RO P o B2
T UL A5 A B “PM” T s

S 15 WU 14 FET 2400 B AL 48 % 8 RS0 IS Y Sclk=6MHz, FHLRIE SR, Z.h1
PR . ESHLIF ISR, Se il FHLRE —ANEIE S (il “06H” ), LI Z AR
T AT LR Z WU B (S SR, R O, R “00H” 1ENREES,
HE “OSH” TR BN ReBlCER, ; BHLREEBRE ZHHREES “00H” J54
TERETE SRR AR 28 T I A BB — R 20, TS IRLE I Z AR PSS, BRI ZHFE
P, RIS B R -

| %m | Bgm | mdE2 | %3 | - | HdEn

FAHm: LI LWL KRR

K L~ Hclin: FOHLEE I 2R AR

SUMESRA: RF TR, B . BoEnIX (0 1) TN AR R B,

ZHUARIEBE R AR 0057 DB o N B2 15 TE M 5 S TE W, e P AL %
“OFH {55, 75 M [ R SFOH 5 5. HUHLA A B8] Z WL I “OFH” 1554 58 BRI AE
%, SRR, SIGkEIEn, FRER.

REMEEER, I i WERR—RE, BXRBH. 20Tz MR R
e, LD L3 15 AR Al I 640 590 1

STC12CSAGOS2Z F1 2 LI H AT, AT BRI 20, TSR F 1 3 b i

R |
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(1 A7 AXHLEE P21
OFPURETRFFB
TEONFHLURIE TR PR A

I

/

y
HihkFE 4 DPTR, K JE 48
R7, FZ560 2747 4sR6 B YA

Y
FIERGAN

y

FIETRIAE 5 06H

PR IERE W
(a) WHPRWE: EHENZR/EEIERBER. TEFR2, HEEHE3H, SMOD=1. ¥

e K2400 (BL/FP)

(b) BITHEERE: RPBRETRL, RTBEEG

(c) WERAMAI TAERFA788 R E: 3IHMSOHR LA IZ M BIR B ok, 2FHEA JTAZ K
RILMBIEHAE: RN B IR 78S .
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LR IE T IRTIE B
START:
MOV  TMOD, #0H 3 WEENSRATEELER . T2
MOV  THI, #0F3H ;W E R TR £
MOV  TL1,  #OF3H ;
MOV  SCON, #50H ;R OWILAL
MOV  PCON, #80H ; BESMOD=1
SETB  TRI ; JHBIERS
ST-RAM:
MOV  DPH, 31H . WEINBRAMEEFEET
MOV  DPL, 30H : DPTR¥MH
MOV  R7, 2FH s RIEEEPHEOERT
MOV  Ré, #00H 3 RINFNZFAA4ER6TEO
TX-ACK:
MOV A, #06H ;
MOV  SBUF, A ; }E%WME% “06H”
WAIT1:
JBC T1, RX - YES s SR IR TENTINE
SIMP  WAITI s RKRIETEHWATIL
RX-YES:
JBC RI, NEXT1 3 FIWT LRI ES
SIMP  RX-YES s RILEIREIZ S, WSy
NEXT1:
MOV A, SBUF s IRIEE T IEA
CINE A, #00H, TX-ACK; HIWZ® “00H” , 750 KIFI(ES
TX-BYT:
MOV A, R7 ; }
MOV  SBUF, A ;) RIEHE KM
ADD A, R6
MOV  Ré, A
WAIT2:
JBC  TI, TX-NES ; }
JMP WAIT2 s ) s
TX-NES:
MOVX A, @DPTR 3 MAMHRAMIBUK 1% 34
MOV  SBUF, A s REEEH
ADD A, R6
MOV  Ré, A
INC DPTR ; DPTRIEEI N1
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WAIT3:

JBC T,

SIMP  WAIT3
NEXT2:

DINZ R7,
TX-SUM:

MOV A,

MOV  SBUF,
WAIT4:

JBCTI, RX-OFH

SIMP  WAIT4
RX-0FH:

JBC R,

SIMP  RX-OFH
IF-OFH:

MOV A,

CINE A,

RET
NI TR F B
FRUCRE 7 B ) v L

IF-0FH ; }

NEXT2 3 HIWT— BRI R I S
3 SRR ARIESE
TX-NES 3 FIWT R AR A

s RIEBRINFZ 201

FRHR AR EAE

SBUF; H
#OFH,  ST-RAM ; ) FIBr&H2 5 B, 50 #HH ik

3 R[]

(a)  PHFREEYIRL: FKIERRF;
(b)  HBATHEEVIIEN: R

(¢) HHEBHKE:
NFRAM 31H.

30H LT A7 RO 22k X bk

R7T——H RN T 1745
R6—— RN ZF 1745

“OFH” NHE:IEHG, “FOH” AfLiEH4E, “00H” MR B AL
¥, “OSH” NEABN.

(M [EFPLEEES

P 0 L T R A ]
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NED LS BT AR TR R
R [ Bttt 42 Arau |

£ !
Mok 55 DPTRIG AR , HotEFREIDPTR N L

Y6 B A7 4550
Bl e 2
Y
el g
AREIERG?
N
] FEAL AT 32E FOH

\ 4

I (E

F06H?

N
v
i) F L[] 325 15H
Jia] FEBL [ 3% 000

I FHBL IR 12 0FH

PR E

BT RE i H

TART:
MOV~ TMOD, #20H
MOV  THI, #0F3H

MOV  TL1,  #OF3H ; }%Hﬁ%ﬁ/ﬁi&%%liﬁﬁ
SETB TRl 3 A BE R AR
MOV  SCON, #50H ;o BHETEGETAL, Rireik
MOV  PCON, #80H ; | SMODH i
ST-RAM:
MOV  DPH, 31H
MOV DPL, 30H ; |4 BEDPTRH Hutl:

MOV  R6, #O0OH 3 BN A7 aiE0
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RX-ACK:
JBC RI, IF-06H s FIWrHEA R I AE 5
SIMP  RX-ACK s SRR IY(E
IF-06H:
MOV A, SBUF : BRRUE SIRA
CINEA #06H, TX-05H ; FIBTIREIE S RS2
TX-00H:
MOV A, #00H ;
MOV  SBUF, A ; }rﬂﬁﬂm&% “00H” , [A] L
WAITI1:
JBC TI, RX-BYS RN R TR IETE
SIMP  WAIT1
TX-05H:
MOV A, #05H s MIFHLKRIE “OSH” By
MOV  SBUF, A ; NEHIES
WAIT2:
JBC TI, HAVEI SRR
SIMP  WAIT2
HAVE1:
LIMP RX-ACK ; [RIREIYAE, R (A E Ry
RX-BYS:
JBC RI, HAVE2 s SRR NS
SIMP  RX-BYS
HAVE2:
MOV A, SBUF
MOV  R7, A s BAEPAHTEART R6
MOV R, A
RX-NES:
JBC RI, HAVE3 ;
SIMP  RX-NES ; }%4&%&%&%
HAVE3:
MOV A, SBUF ;
MOVX @DPTR, A s RINCE M EEEAENSMEBRAM
INC DPTR
ADD A, R6
MOV  Re, A ;) TEECE I
DINZ R7, RX-NES s AW TS
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RX-SUM:

JBC RI, HAVE4

SIMP  RX-SUM ; }" SERHEIUR S A
HAVE4:

MOV A, SBUF ;

CINE A, R6, TX-ERR ; } Wb 2 75 IR
TX-RIT:

MOV A, #OFH ;

MOV  SBUF, A ; }m%nk@%qﬁftﬁﬁﬁ 2
WAIT3:

JBC I, GOOD

SIMP  WAIT3 }%
TX-ERR:

MOV A, #OFOH s FANUKIE B ARG S

MOV  SBUF, A
WAIT4:

JBC TI, AGAIN SRR IETE

SIMP  WAIT4
AGAIN:

LIMP  ST-RAM s AR [EEET AR
GOOD:

RET s AR IERRIR ]

(2) A7 SOUH LS 2441

IR Z MR E, SHLEAE A 8— J7 % H A b 7 20 PA$E 845 20K . BT STC-
12C5A60S2 A 51 FLF WL ER AT IEAS W T, Hob iy 24 Rt — ANl e BN Dbk, frbA
SEPR b R A A AR S5 A, B/ R GE I T &% E S SR A W, S A R TS LA R
FUEF R P, g% NE— PR s N, A AR SRR A 8 RN S AR
SR AT AbFE

B, AR RN, @ﬁ(kﬁﬁ)Euﬁﬂﬁﬁ BE (B , 207 G
T 4 FH A b — 2 7 ST @

1E R b IR 5 R P ﬁﬁﬁ ANb AT IR W B2 45 B A U 5388 2 Bl e
B, BHIEE RIS, AR NHRAM32HM T AR A B AE 28, 33HHITCNE:
IS 27 (75, frhhl-7FH. 7EH. 7DH NI EST.
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ZALERSTH B 55 R P37
K W5 3N, R ERE R i e HEE I a8/ M . SR ATIEE SRR o A5 B B A7 AR A1
FERAM & LIk B 5 7E AR PP P e

TR
ORG  0000H
AIMP  START s HE TR
ORG  0023H
LIMP  SERVE s Frh IR SR AL
START:
MOV  TMOD, #20H s B SCER ZEATHES e TAEITR2
MOV  THI, #0F3H ;
MOV  TL1, #0F3H ; }&sz%%ﬂgmooﬁ/w
MOV  SCON, #50H s WEBATEGEAL, RvEEIL
MOV  PCON, #80H ; W ESMOD=1
SETB  TRI ; JABER R
SETB  7FH .
SETB  7EH s WHEARENANL
SETB  7DH ;
MOV  31H, #10H s FUE U A4 T AN RAMIT)
MOV 30H, #00H 3 }@&ﬁﬂﬁhﬁmom
MOV  33H, #00H s BRI ELIEIEO
SETB EA ; }
SETB ES ;) JFhi
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kIR 525«
SERVE:
CLR  EA ;R
CLR RI s VBRI P INE R bR &
PUSH DPH ;
PUSH DPL ;BB
PUSH A ;
JB 7FH,  RXACK s FIWR S RETIE
JB 7EH,  RXBYS ; FIWTR TSR SR P
JB 7DH, RXDATA s FIWTR TS A SR A i
RXSUM:
MOV A, SBUF s RUNCE B RIS L
CINE A, 33H, TXERR : FIWT R TS
TXRI:
MOV A, #OFH ;
MOV SBUF, A ; }r»ﬂ FHLAIE BRI (55 “OFH”
WAIT1:
JNB TI, WAITI s SEFERIETEHE
CLR TI s VEBR RIS R WG SRR B AT
SIMP  AGAIN s AR AL
TXERR:
MOV A, #O0FOH ;
MOV SBUF, A ; }rﬁ%ﬂﬁ%%&tﬁ%%% “FOH”
WAIT2:
INB TI, WAIT2 s SEFERIETERE
CLR TI s TR IE T R AR &
SIMP  AGAIN  BRAAL TR
RXACK:
MOV A, SBUF s FIWTE SIS S “06H”
XRL A, #06H ; BRI AL
1z TXREE ; AEPpm, N TXREE
TXNACK:
MOV A, #05H s FRUNEIPARIEIE S, U LA %
MOV  SBUF, A ; “OSH” , ZLREERIFNY
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WAIT3:

JNB TI, WAIT3 R R Ik L

CLR TI

SIMP  RETURN s BIRE I A
TXREE:

MOV A, #00H s RN IFIE S, KX “00H”

MOV  SBUF, A s FRNEI R RIRIE S, KiE “00H”
WAIT4:

INB TI, WAIT4 s SRy RIEEEE

CLR TI ; HRTHRE

CLR  7FH s VBRI FR &

SIMP  RETURN s FHIRE IR
RXBYS:

MOV A, SBUF s RUNCE B P

MOV  32H, A : IEAN32HE T

ADD A, 33H

MOV  33H, A ;) R

CLR  7EH ;B BREIE YRR

SIMP  RETURN s BB I A
RXDATA:

MOV  DPH, 31H

MOV  DPL, 30H s ) WEAAHERE IR

MOV A, SBUF s BRECEE M

MOVX @DPTR, A s HEdEAFSMEBRAM

INC  DPTR ; HbhEARE 0L

MOV  31H, DPH ;

MOV  30H, DPL 3 }1%1@%%@

ADD A, 33H ;

MOV  33H, A s ) RGN

DINZ 32H, RETURN ;AR e

CLR  7DH R /R Gt

SIMP  RETURN ; FARE I A
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AGAIN:

SETB  7FH .

SETB  7EH s IREbREN

SETB  7DH ;

MOV  33H,  #00H ; BINAIEICIEO

MOV  31H,  #I0H ;

MOV 30H,  #00H ;}WE%W&%%#B%%%
RETURN:

POP A ;

POP  DPL ; IRE I

POP  DPH ;

SETB  EA : FEH

RET1 S VY

FRFEFAE b, ORGAREFBOL IR S, FERFHEGIN, BV IE T Ui B 1Z8 P B
R aG L .

FESEPRN GO 2 R 24, 10 EL M 5 ML A TSR TR AT 5 B AR . DRIk, N
FIEEE T DURTEEAS Y IR VE AT D) %
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8.9 ZHlEIE

R Z LM H RS, FEZ SHUTFENMA L/E. STC12C5A6082 & 41 F HLIY &
171845 7 2 A3 B A ZHUBE ThRE, WS A4 UEME R4t FTEDNEX T FE MR
ZHLE S RGN EEHEA .

TxD

8051 RxD /Y 1 2

\ 4 A 4 Y
TxD RxD TxD RxD TxD RxD

8051 8051 8051

EEDy— G ENAILE AL W T2 PUEME RS BN S5 S MHLEE, A
WL ) F A e A5 5 1 4 K

(1) ZHIEER A E R

EZHERE RS, NREEN (KiE) 5Z28M0L0 B0 Z e fEEE, £1i78
fZ 52 EL A4 R A BE 7. MCS-51 A% 5. 5 HLI B AT I8 5 15 1] 5 7 83 SCONT 5 L HLB(F 1E B A7
SM2. GFEFESM2=1, BITEETHETHR2EFRS, KiXRiEE X TBSHI X E LXK BT &k
B AR (TB8=1) & &% HEM (TB8=0) , HUuHIBTXTH IR BIRBSHEATIRA: 24SM2=1,
FHANEIRBS=1, NIHEH A A hEmT, K iZmi N 22 ANSBUFH, FHEBEARI=1, RICPUERH
Wr, BEATHBHEDPOUAREE; ZRBS=0NEHEN, KA THER, BUHEEHEFRF. #SM2=0, T
WA kA S R i U, B AIRI=1, HCPUIER I, %l 2% NSBUF. #EikEH
H, A2 Z L.

ST R MM ZHOEE 2%, MHLHE R0, 1, 2, «+, n. SEREHLGEESKE R
iy

O BEIMYLHISM2=1, 4T REWRHLEWRES .

@ ENE e RIERI bR E B, KTBSRE N1, VLR REIENZ bk,

® AT MHLEI B bl s, % BRI B E LRI §) B bk 5 A AL B B kb A8 B
B AT HLESE ARSI T HEMHL, TESM2=0, #EF/BWRN EN KEREED, BEESL
EEIE AL S A LLEAAHEE, MPAAETRE ML, (T4ERrSM2=1AR28, X35 &SR E bR
TR, BRSO EE Wi N A NSBUF, AREAL, RI=0, ALr=4mliER, BEEHI U
ik
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@ FHAERIETEIFI RIS, B K IE—IE AR M, HAm

TB8=0, VAR AEIEMI.

® M EHLEAR MALIE S B[] 7 A& PRy H kb, S oAb AL, &G

B FHER MMLE 23 b 759 50 = ALTE S0P S fh ABLE , PR IHSM2=1, St HJ5 EHRIE M EHE
WA T B IR .

R IR I FE A R S

(2) ZHLIEE R R

BT S ATEERAE G HE 6% B &M KRG H#HAT(E 2%

I A T B I )30 £ R ] e Fe e 2058, V5 IV AT, PhSCESR™ % 58
B, AFEFEEEER, RN EBAME. EZHPEERSGHES RN HERS, HINE
HAR . X BANGIZS LA AE —BEWT .

FEEENRZHERE RS, RUBCE2556 ML, & MAHLAIHEES 31 2900H~FEH.

© ZEMUFFOY 2 ML &, A& AHLIKESM2=DIRA, &I ENLRH
Hwpay,

@ FHAMMNIIBRLIFRL E: EHE SR ISR IE I, B F- 0k 19 MALIEDE AL hE
BEHL, ZIAFHHEFST S EHLE R AT R MM R I G A, SRR KL 5
L P ERENEANLIPIRZ, 5 ENVHIWORE IR, EVLRDIFUA &% Sz dm b, &
16 B (4 B8 — iU A i AR H B

® 2 EHRIEFMETFN:
00H: ZE3R MALERUSCEHRE B 5
01H: ZER ML IEFHE I ;

Hpth: JREm 4L
@ MHLHPRE T4% XL E -
B7 B6 B5 B4 B3 B2 B1 BO
ERR 0 0 0 0 0 TRDY RRDY

SE:  #HERR=1, MHLEREIIEE G4
#TRDY=1, MWMLAKIEHE R L
#RRDY=1, ML &t s

© HAth: dntefmh s %S .
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(3) FEFzpl

FESERRN P AR R SR R AR, RGSEN R — € R DR A iR mEE R, W
Z AR Wz i 5 3, (ERE e R B PR s 32l 2 SR 4R R i 1 ) LR M . SR M0 5
2o RE R ET . 3% BLAL LA W 1 7 SO 61 ] B4R E— ML 8] — S — @ 5 8K A

© EWUKIERR

2N ERR B A7 AL Y FRAMA BB ik 95 1H, B Pk B AT i 50H B
JeH, ARBGERTIIRIMGI . SR EERM TR, A E B AE ) th b ik 55 R P 58
B HENTEKIEN, ERBGETRFRMAZ S, BRLRE ERFEENRIT. R 6
LPSW « SHIFOAR S AL HR S B AT &0TE Ko 2 B K& 58 .

ZOREHUFI#S MM R, AR 55 72 7 F AR 55 A7 A7 42 X 1 IRO~R7 o

TR IEFE T

ORG  0000H

AJMP  MAIN ; R

ORG  0023H s RIETPTRS T A

LIMP  SERVE el i R e 2
MAIN: . . . . .. ; FREF

ORG  1000H ; REEFEFAH
TXCALL:

MOV  TMOD, #0H s WEENSHEER e A2

MOV  THI, #0F3H  BCEIRREFE 240007 /70

MOV  TL1,  #0F3H ; BASMOD

MOV  PCON, #80H ;

SETB  TRI s JABER AR

MOV  SCON, #0D8H ; HAT A8, i, TB8=I1

SETB  EA ;I

CLR  ES ;2B SR ATIEAE P
TXADDR:

MOV  SBUF, #05H s RIENFIY LI I
WAIT]1:

JNB TI, WAITI s SRFRIETERE

CLR TI s SR IE W R AR
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RXADDR:
INB RI, RXADDR s SEA AL IR ALk
CLR TI s SLALHEC R TR SR AR AR
MOV A, SBUF s BEELMHLIE B I A LA
CINE A, #05H, TXADDR  JUWEI RS, A E L
CLR  TBS8 s MWOHEARTE, EAITB8=0, wE#A K& HE
CLR  PSW.5 + HAIFO=0kRENr
MOV  08H,  #50H 3 RIEFAEHBEFREHERO
MOV 0CH, 50H ; HEYLK A IRRA
INC 0CH s HAEYLK N
SETB  ES 3 SUVFHATIEAS b
RET ; IREI R
SERVE:
CLR TI s PWIRSS T B, TS SRR ETL
PUSH PSW ;
PUSH A ; }Im%)\*}z%%fj
CLR  RSI ;
SETB RS0 ; }iﬁf&ﬂ’ﬁ%ﬁ%&m
TXDATA:
MOV  SBUF, @R0 s RIRBAR P B T s
WAIT2:
JNB TI, WAIT2 ; SHRERIETERE
CLR  TI ; HAITI=0
INC RO s HbhEFEEINL
DINZ R4, RETURN s BURHCRKIETE, HRE
SETB PSW.5 ;. DRIETEHEEAIF0=1
CLR  ES ; RHAHBATHW
RETURN:
POP A ;
POP  PSW ; }‘VJZEEMZJ
RETI S Y
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QOMFLIZRRE P

FEHURIE R RE I, BT ML B, 25 A PR AH Ltk B A i [m] 5 55

AHUhE, WEEAR M IESS EHUEARIE, I IRE T NUAE R R BAC BEWT, R A7 TR
T WNHRAMIFI60H L IT T, S HE HU I B WA T8 T 6 THON B Bl ) Y BERAMUR T, R
IR IEH20-0H. 20- IHALAEARE AL, FISR AT E S bt . Bl S K EE 2 Bl 1 7
2FH. 2EHWAN 715 B0 F T A7 CEGE 7 1 BN B 48 £ . #S MWL P s, (2

%,
#5 WAL USORE PP 5
ORG  0000H
AJMP  START s HBERFER
ORG  0023H
LIMP  SERVE s ARBTG5 A2
ORG  0100H
START:
MOV  TMOD, #20H s EREFE: WIIGWARY, WEER
MOV  THI, #0F3H ;e THEER ERT . T2, W
MOV  TL1,  #0F3H . B N240007 /R0 1A S HIME
MOV  PCON, #80H ; E{7SMOD
MOV  SCON, #0FOH s WEFBATIIR3, oiFEl, SM2=1
SETB  TRI ; JABER AT AR
SETB  20+0 ;
SETB 201 ; }Eﬁ%ﬁﬂal
SETB  EA ;
SETB  ES ; }?Frhliéﬁ
ORG  1000H
SERVE:
CLR  RI s IR RUUAE SR T bR ERI=0
PUSH A ;
PUSH PSW ; }wﬁw
CLR RSl .
SETB RS0 5 } W TR 8 X1
JB 20« 0H, ISADDR s FIWTAE TS A2 ki
JB 20+ 1H, ISBYTE s FUWTE 752 s P B
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ISDATA:
MOV RO, 2EH ; HUBRFRENIERO
MOV A, SBUF s
MOV ~ @RO, A
INC 2EH : HdEaRetn1
DINZ 2FH, RETURN s TR B e A 2
SETB 20+ OH .
SETB 20« 1H s IREbRENL
SETB  SM2 ;
SIMP  RETURN s FNWE Y, IR
ISADDR:
MOV A, SBUF FEhEREIY, 5 AHL bR
CINE A, #05H, RETURN ; HFFT, AT iz 1A
MOV  SBUF, #01H s AHFE, KEE(ES “01H”
WAIT:
INB TI, WAIT s SERERIRL R
CLR  TI : JHOTI, 20«0, SM2
CLR  20+0H : JEO0TI, 20«0, SM2
CLR  SM2 ; V50TI, 20 -0, SM2
SIMP  RETURN ; FR[A
ISBYTES:
MOV A, SBUF s FECEE B ot
MOV RO, #60H ;
MOV ~ @RO, A s BEIRSK AN HIRAM
MOV  2FH, A ; 60HH T JZ2FH T
MOV  2EH, #61H ;. BEHH61HT2EH T
CLR  20+1H ;1520 o THERE, Fom UGB A E R
RETURN:
POP  PSW ;
POP A ;}%E%%
RETI S VY

WF R < 13922809991

ZHLEFETT AT 2R 2R, BRI AR R A — WAAE TR and, iEs%.
X ERATIESS AR ORI 205 3, W Tl M A A s BT Y R IFAT VO, BiAC B
R AT DN e, B, BATITEINL, Bondide. KEMA 24T .
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F9E STCI12C5A60S2ER 5B K HBYA/DEEHASS
9.1 A/Di:ihaSHYLER

STC12C5A60AD/S2 Z %1ty A/D¥E 4 (1) 5. i LI A/D¥E ¥ I /EP1 1 (P1.7-P1.0) , H8HE104L
FEA/DE s, B ATIA 250K HZ (2577 K /FP) o SEEHLRFIARIA/D, AIECE A, i
HRAGIN . Feg 4. PSS, EREAEPIE A ERAOoM, el DOl ik
BW 8% H AT A — B% R EONA/DE R, ANTEAENA/DAE A O AT kS AT/O i A .

STCI12C5A60S2 R4 ¥ HLADC (A/D#6 4 28) B 45 #34n F BT s o

ADC_CONTR Register

|ADC7POWER| SPEED1 | SPEEDO | ADC_FLAG | ADCfSTARTl CHS2 |CHSl | CHSO0 |
|
LSRN R B b ER vk £ A/DIEHGE 25 A5
FFKCHS2/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 —
ADCI/P1.1 —
ADCO/P1.0 —

\/

\ 4

BRI
EREE

BRRRRE

10-bit DAC <:

4 AUXR.1/ADR] = O}, A/D¥:#ss REFFa AT
ADC RES[7:0]
[apc_Bo] apc_Bs|apc_B7]apc_B6|apc_Bs|apc_B4]apc_B3|apc_B2]

[ -] - -] -] - | - [Jabcsi]apcso] ADC RESL[I:0]

M AUXR.1/ADRJ = 115}, A/DEss REF1EHERI T
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 %41 5. HLADC H 2 Bk 1 0¢ LUREs . IBR IR 77 7248« 10f2DAC,
It ok L2747 %8 (ADC_RESHIADC RESL) BAAZADC CONTRH %

STC12C5A60S2 R4 H. i HLETADCAZ IZ IR LLELRIADC . IR IR LL A AIADC Y — AN bR A #8 FID/A
M ge R, IR LGB, AL (MSB) JF4G, R UG N LR S N D/ AR
ST IR, S 2RI, fERE TS B8 T B UOE T i NS B AR . IR IR AR
RIN/ D28 B T &, DIREIREE .

M EERT VR B, 2 BT, KB ADCO~THI BB N B A i sy . AL
/R 33 (DAC) B 46 B AU 2 5 AR U0 N B 40 e 0 b e 2R dE AT L, o bl se 25 AR A 3
BRI AE, @B R R AT i s R . A/DIE IR N G, BA R g SRR AT
FIADCH: 445 F 75 47 23 ADC_RESHIADC_RESL, [H]iF, B {7 ADCHE ] 75 /7 #5ADC_CONTRH A/ D#%
25 AR EALADC FLAG, DALy 2510 5K H A B H G o A 4DL I8 0 (1) s 428478 1] FH ADCH%E i) 27 £
FRADC_CONTRHT[JCHS2 ~ CHSOfi i€ » ADCH % 418 & HH ADCH28 i) 27 A7 4 1 (1) SPEED 1 FISPEEDOAf
JE o TE{EHADCZ R, RJGZ5ADC L, R B AT ADCHE Hil] 25 47 2% FIADC_POWERAY o

4 ADRI=O, WIRHIOPL SR, % R i 2 it 5

Vin
10-bit A/D Conversion Result:(ADC _RES[7:0], ADC RESL[1:0]) =1024 x Vee
4 ADRI=OM, HIEESRILE R, He R A ik
8-bit A/D Conversion Result:(ADC_RES[7:0])= 256 x ~1
Vce
HADRI=1, WUREOAZEE R, W% Pl AR5
Vin

10-bit A/D Conversion Result:(ADC_RES[1:0], ADC_RESL[7:0]) = 1024 x Vee

A, ViR AR N EER A B, Vee AT HLSERR TAERE, IS AL AR AR
B S L.
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9.2 S5A/DEREXSFERS

ESTC12C5A6082 251 . A HLA/DHE B A K 1 B A28 5 T R Fim o

= Ly frituhk ke HAT 5 -

(iRe] iR LR Lsp | HAHE

P1ASF Pé Arfl‘alog Fun.cttlon ODH | P17ASF [ P16ASF | PISASF [ P14ASF | PI3ASF [ P12ASF [ P11ASF [ P10ASF |0000 0000B
onfigure register

ADC_CONTR [ ADC Control Register BCH ADCiPOWER|SPEED1|SPEEDO|AI)CiFLAG|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

1P Imem&i mority 1 gy | ppca [PLVD |PADC| PS | PTI1 | PX1 | PTO | PX0 |0000 0000B

Interrupt Priority

IPH High

B7H |PPCAH|PLVDH |PADCH| PSH [PTIH | PX1H | PTOH | PX0H {0000 0000B

1. PI ORI EEIEHI Z FE RS P1ASF
STC12C5A6082 241§ Fr HLIKA/D s HuiliiE 5P110 (P1. 7-P1. 0) £, E®BENGEPIO AL
ERAYOM, AT DU R B R S AT A — 5 1 B ONA/ DI, R AR SAA/DAE
P1IT AT 4k S0 N1/O 8 GEIRAE AN o« TE1EAA/DIE B 10 75 S K PLASFHF BR DI R 25 1%
WRIIMNAIEAN 1V, BN O E BT RE . PLASFEAA28 RS T
PIASF : Pl RESE #2547 8% (Z a7 et B F A7 4s, 1820
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO

P1ASF 9DH name | P17ASF | P16ASF | PI1SASF | PI4ASF | PI3ASF | P12ASF | P11ASF | P10ASF
P H A AR A/ DAE B, B P TASFH AR 7 B 1.
P1ASF[7:0] P1. x/IhRE HAPIASFEF A7 iht . [9DH] (ANREREEE AT 47 FHhk)

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. ATME AR I BEA /DA
P1ASE5=1 P1. 5 FERALL T REA /DA
PIASF.6=1 P1. 6 IR AR T EEA /DI
P1ASE.7 =1 P1. TEHE R D EEA /DI
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2. ADCiZH|FFRADC_CONTR

ADC_CONTRZF A4 ¥4 = F
ADC CONTR : ADC¥5 i %17 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

XTADC_CONTRZA7#5 3 TEAE, B EEHAMOVIR(EIER), AZERH ‘5 M ‘80 &),

ADC POWER: ADC HL 2 il 7
0: XHIA/DEH S H I,
1: FTHA/DH;: ¥ i Y.

AN WARART, BADCHESCH], BIADC POWER =0. J2BhA/DH il — & B
INA/DHIRCHT I, A/DF#45 95 % I A/DHLIR AT BEAR DIFE, AT ASEH . WIHRFT N EBA/D
AR, FRE MR, SNBSS, FE SIA/DE

BIEBA/DEY G, {EA/DFEMERZHT, AU EAVODHPRES, AF T =k EA/D
i, HReBEN S/ BTO/ P REXARELT .

SPEED1, SPEEDQ: % 4% e 4 4% 45 J5 42 il °f

SPEEDI1 | SPEEDO | A/D¥%4: T 35 s} ]
| . 90N Al il BB 6 — Uk, CPULAE AT 2 IMHZ I,
A/ D353 i 29 250KHz
1 0 180> iy 4 i B ¥ — I
0 1 3604 i JE Hi A e — IR
0 0 5404 iy i J] A 4 — IR

STC12C5A60S2 R 41 58 i HLITIA /DAL Ha s Ee i 45 F A 4% N R/ CHR 3% 28 T = AR IR R AU 8, A
{5 FH s 43 AT 25 A7 25 CLK._DIVX 22 Gt s 40 A BT 7= A= ) A3 45 CPU A i 36 FH 40 B 4.
UFAb
TXAEA] LLEADCH 55y AR A, $EmrA/D A e 6k 75
IXAEA] LALECPUR B AR TAE, K R AR THE

ADC _FLAG: M¥UR s a5 FbR 0, A/ DEEHRSE UG, ADC_FLAG=1, BEHHHEO.
AN A/ DI 52 L FRZAT R 72 A AR T, I R A bR A A/ D
S AR, YA/ DEEBSERSE, ADC FLAG = 1, —EERMIEO,

ADC_START : B 2% (ADC) ¥ ¥ B ahi= b, BN “17 B, ¥, Hhai w580
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CHS2/CHS1/CHSO0: ##l4m NifiEik$, CHS2/CHS1/CHSO

CHS2 | CHSI1

CHSO0

Analog Channel Select (U N8 & £ $¢)

0

0

0

P

P1

.0 1ENA/DE K

P

P1

.1 VENA/DEIN K

P

P1

.2 VENA/DEINRH

P

P1

.3 1ENA/DE K

P

P1

.4 1ENA/DEN K

B e

P1

.5 VENA/DEINH

P

P1

.6 YEJ9A/DE K]

el Bl Bl el K= E=] H=>)

Ll Bl K= K= L Bl =)

el E=2 Bl E=2 Bl B=2 N

P

P1

.7 VENA/DE K

P o A A S

H T2 b, BrLA, B ADC_CONTRIE G a7 47 45 f5 , BEIMAN 2 AR A I8 4 ] DL IE ff 32
FJADC_CONTRZAF 25 118, JR K2 5 B ADC_CONTREE il 4117 2 B A AT 7, Bt id44NCPU
b (I RE RS, FAB A BEAS PRIE 1 15 B EADC_CONTRIEZ il 75 17 45

MOV ADC_CONTR, #DATA

NOP
NOP
NOP
NOP
MOV A, ADC_CONTR
s Gt AN BRAERT 5, 7 BEWS IE A IS FIADC_CONTR il 27 47 88 {8
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3. A/DEEHRERZ782ADC_RES. ADC_RESL
FEPR DI BE 27 /748 ADC_RESHIADC_RESLZF A7 %% H T ORAFA/ DI 25 3, HAg Rl R

Mnemonic | Add Name B7 B6 B5 B4 B3 B2 Bl BO
A/DEE 4G
ADC _RES | BDh e i
- A7 A5
/DA
ADC RESL| BEh -
- FAFAF IS
AUXRI [ aom| Awiliary - |PCA_P4|SPLP4| S2 P4 | GF2 | ADRJ - DPS
register]

AUXR1 2717 25 [FJADR J A7 S A/ D% 445 B 25 47 %% (ADC_RES, ADC_RESL) [ 5504 k% 2 2 425 1l o7
SADRI=0I}, 1047 A/D¥E# 45 B B = S FEUAEADC RESHY, {207 FZ M AEADC_RESLEIfE247 6

Mnemonic | Add Name B7 B6 B5 B4 B3 B2 Bl BO
ok
ADC_RES |BDh A/D%?i’”%i ADC RES9|ADC RES8|ADC RES7|ADC RES6|ADC RES5|ADC RES4|ADC RES3| ADC RES2
A AT A 8L
A/DiE e
ADC_RESL|BEh| o ~ - - - - - - ADC_RESI| ADC_RES0
- AT A k2L
AUXRI [azn| Auxiliary ADRJ =0
registerl

AP S eVl et S AZE SO 7 N (TN W i

Vin
Vce

10-bit A/D Conversion Result:(ADC_RES[7:0], ADC_RESL[1:0]) =1024 x

IR ARISAEE R, % Nl aiH5E

Vin
Vce

A, ViR AN BERA B, Vee N BT HLSEPR TARRE, AL AR R RAE N
LS H L.

8-bit A/D Conversion Result:(ADC_RES[7:0])= 256 x

HADRI=1I,  1047A/DFE 45 R 200 fF IAEADC_RESFfIR2frH, (R8A7 77/ AEADC_RESLH1 .

Mnemonic | Add Name B7 B6 B5 B4 B3 B2 Bl BO
A/DFE 25
ADC_RES |BDh g_{ %Tﬁiu ™~ - ; . - ; - |ADC RES9|ADC RESS
TR 20
ok
ADC_RESL|BEh A/ D%&’”% ADC _RES7|ADC RES6|ADC_RESS|ADC RES4|ADC RES3|ADC RES2|ADC RESI|ADC RESO
ZF A7 A K87
AUXRI |aon| Auxiliary ADRJ = 1
registerl
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A P eVl et ST VAZSE SO 7 N (TN W 7

Vin
Vce

A, Vi B EIE RN R, Vee v BT HLSERR TAR R, HISRA ML AR B ARy
RSk .

10-bit A/D Conversion Result:(ADC_RES[1:0], ADC_RESL[7:0]) = 1024 x

4. SADHEB XK EFFHR
IE : i o & frds (AIhz3H4k)
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, CPUJFEUH K, EA=0, CPUJFAITA i i .
EAFIVE IR A R W Fe VI 2 e il . B35 T 1 S 2 EATE ] ; JL VK8 52 %5 R
O H T e E R A g2 1
EADC : A/D# e rf Wr S8R4T
EADC=1, FVFA/DH: W
EADC=0, Z&1EA/D#EH b,

T AR VEA /DS e v B ) 75 DR A S B AL B L

1. #EADCEL, FLVFADCHIET, X J2ADCH I ) A bz il iz

2. KEAE L, FTIFR A MU HBEsEIAL, SAAFT IR, B2 T~ A ADCH T (A /Db I il 45 72
5 A B BRI A/ DR i SR R B ATADC. FLAG (92 A /D% ¥ 45 AR G AT &

IPH : FRIT e R da il g A7 g m (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 2 g ik (AT 2 FHhb)
SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO
1P B8H name | PPCA | PLVD | PADC | PS | PT1 | PX1 | PTO | PXO0

PADCH, PADC: A/D# e Wil /o g% 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## A W MR Se g b (P54 1)
*PADCH=1 HPADC=0K, A/D¥%#rh Wi Ay st e g b (P 2:442)
4PADCH=1 HPADC=1M}, A/D¥ b hyix @t Je g b (L 2a443) ‘
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9.3 A/Dit#rEa Ry B 2% B

|/
P22 28 [ ]Vee
r23[]2 27 [dp2.1
RST[]3 26 [_]p2.0 ATFULL 1K
RxD/P3.0[_|4 w2 25 ] P1.7/ADC7 T—:l—-—l z I{ :
TxD/P3.1 5 g 24 [ P1.6/ADC6
xTAL2[ |6 o'r\g 23 [ P1.5/ADCS T
XTALI [ |7 A 22 [ ] P1L.4/ADC4 -
NTOP3.2[ 8 ~ 21 [ P1.3/ADC3
INTI/P33 ]9 % 20 ] P1.2/ADC2
CLKOUTO/ECHTO/P3.4[_] 10 N\ 19 ] P1.1/ADCI1
CLKOUTI/PWMI/PCA/TI/P3S[_| 11 o0 18 ] P1.o/ADCO
P24 |12 17 [ P3.7/PCAO/PWMO
P2s[]13 16 [ P27
Gnd[_] 14 15 [Jr26

A/DEEHRZEPLI, P1.0 — P1. 73:81%

mE
o
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9.4 A/DZTEFIE N A 2k E]

/
P22t 28 [ Vee Vee
P23[]2 27 [Pl
RST[]3 26 [_]r2.0 ATpFLI L e
RxD/P3.0[]4 7] 25 [ P1.7/ADCT o—||| ov
TxD/P3.1[_]5 % 24 [ P1.6/ADC6 e
xTAL2[ 6 to 23 []PL5/ADCS 11/2 Vee
XTALI[]7 % 22 [ P1.4/ADC4 _I_O—|I /
INTOP32[ 8 2~ 21[1P13/ADCS o—in 2/3 Vee
INTI/P3.3[ ]9 % 20 ] P1.2/ADC2 10K 0
CLKOUTO/ECI/TO/P3.4 [ 10 ) 19 [ ] P1.1/ADCI 0—|I| 3/4 Vee
CLKOUTI/PWMI/PCA1/TI/P3.5[_] 11 0 18 ] P1.o/ADCO 10K 1
P24 12 17 [ P3.7/PCAO/PWMO 0—|I| 5/4 Vee
P2s[]13 16[__p27
Gnd[_| 14 15 1pr26

A/DEEHRAEPI, P1.0 — P1. 73:81%

U/
2211 28 [ Vee
P32 27 [Jp21
RST[]3 26 [_1P2.0
RxD/P3.0[] 4 w2 25 1 Pr1.7/aDC7
(@) xXxxxl
TxD/P3.1 |5 = 24 ] P1.6/ADCS
xTAL2[ 6 !ﬁ 23 ] P1.5/ADCS R6
xtaLi 7 L 2T riamncs 1.8kQll3.3k0ll5.4ka b8 2k 0
NTOP32[ |8 79 21 [] PL.3/ADC3 b
INTI/P33[]9 =] 20 [ ] P1.2/ADC2 4 cocee
CLKOUTO/ECITO/P3.4[_] 10 ) 191 PI.1/ADCI = 0 005 051 1'1.5 1520 2025
CLKOUTI/PWMI/PCAU/TI/P3S[_| 11 o 18 [ P1./ADCO
412 17 ] P3.7/PCAO/PWMO I L T DS PR T AR A R A A
(2R ] BE 16 [Jr27 FRAS I fe, 5 2 B AR e BHAE B AR 45 55
Gnd[] 14 15[ pr26 PR B TR

A LR PR P OGBS (R B /) s, RSB I SR R B AT
VRAE 0. 25V [l N A4k, W] DU RIGEE G AL Dy R PH 5% 22 Bl 2

RO

ADCx 10KQ

= TR S5 AR P SREAG I 2K 2, SR SR R A I B RS E W]
e, T DAY 42 BB T A BRI L I VR IR
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9.5 A/DFLHRAEIRE)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, HH /7 ERE R LB 1Y
T, ATAE IR SEBRI H A A R AR SR A B HL P SR AOBEPROM. BT,  DAMEHARL

WRAFLH P Vee ANE 2, b ftd, B EES. 3V-4. 2VZ [HER, MVecALH
TE, BT EAESEEA/DEL I — AMEIEAME MR E NS E R, RS R TAE R R
Vee, FEHEH HAth JLESA/DFE He il 18 O FEUE o 40 AT 7E ADCHE 3l 18 () 56 Ll s 4h g — 1. 25V
BV, 8%, . . ) PSEES IRV, IR R TR R Vee, FRHAEHHEJLEKA/D
A mIE 0 U BRI R Rl Y, Vee A ER) o

328 I ENA T AR AR MHL: 0513-5501 2928 /2929 / 2966 fEE: 0513-5501 2969 / 2956 / 2947



STC12C5A60S2 R FIH T HlEFT  FiAR LR : www.STCMCU.com IR 30451 13922829991

HF R £ 13922809991

9.6 A/DEEHENIRIZR (CREFFLHmIZF)

9.6.1 A/DF#MIRIZF (ADCHET )

1. CiEF7:

/* */

/* --- STC MCU Limited */

/¥ - J/RSTC 1T KA HL A/DEHIIRE */

/* --- Mobile: (86)13922809991 */

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

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

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

P SRR A PSR S B )RRy e */

M TEERE R BT R EB A T STCHIBORE M AR P - - */

/* */

#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()

{
InitUart(); //Init UART, use to show ADC result
InitADC(); //Init ADC sfr
IE = 0xa0; //Enable ADC interrupt and Open master interrupt switch
//Start A/D conversion
while (1);
H
/*
ADC interrupt service routine
*/
void adc_isr() interrupt 5 using 1
{
ADC CONTR &='!ADC FLAG; //Clear ADC interrupt flag
SendData(ch); //Show Channel NO.
SendData(ADC_RES); //Get ADC high 8-bit result and Send to UART
//if you want show 10-bit result, uncomment next line
/I SendData(ADC_LOW?2); //Show ADC low 2-bit result
if (++ch>7) ch=0; //switch to next channel
ADC_CONTR = ADC_POWER | ADC_SPEEDLL | ADC_START | ch;
}
/*
Initial ADC sfr
*/
void InitADC()
{
P1ASF = 0xff; //Set all P1 as analog input port
ADC RES=0; //Clear previous result
ADC_CONTR =ADC_POWER | ADC_SPEEDLL | ADC_START | ch;
Delay(2); //ADC power-on delay and Start A/D conversion
}
/*
Initial UART
*/
void InitUart()
{
SCON = 0x5a; //8 bit data ,no parity bit
TMOD = 0x20; //T1 as 8-bit auto reload
TH1=TL1 =-(FOSC/12/32/BAUD); //Set Uart baudrate
TRI=1; //T1 start running
}
330 P E S T IR A EHL: 0513-5501 2928 /2929 / 2966 R 0513-5501 2969 /2956 / 2947
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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 Limited */
/% - JH/RSTC 1T RFNH ML A/DFAH)RE */
/* --- Mobile: (86)13922809991 */

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

/* —-- Tel: 86-755-82948412 */

/* -—- Web: www.STCMCU.com */
el B T o P AR SC B P B SRR, —oeemmemmemmenceeceeen */
/% SRR P R B R A A T STCR Bk AR - */

/* */

;/¥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
LJMP  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
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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
S
;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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¥
;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
¥
;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
¥
;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

334 I ENA T AR AR BHl: 0513-5501 2928 /2929 / 2966

£ 0513-5501 2969 /2956 / 2947



STCI2C5A60S2 R F L T HLIERT  FiAR SCFEMYE : www.STCMCU.com

I B AR S £ 13922829991

HF R £ 13922809991

9.6.2 A/DEEIRNIIKIZRF (ADCEIFF )

1. CEF7:

/* */

/* --- STC MCU Limited */

/¥ - BRSTC 1T RN HL A/DEA T RE */

/* --- Mobile: (86)13922809991 */

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

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

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

L i s RNy ats G Il o7 ) S — *

JEF T T S LTI 601 e T — *

/* */

#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 //360 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);

T [ O T R A A FHL: 0513-5501 2928 /2929 / 2966
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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

!l 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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/*
Initial UART
*/

void InitUart()

{

SCON = 0x5a; //8 bit data ,no parity bit
TMOD = 0x20; //T1 as 8-bit auto reload
TH1 =TLI =-(FOSC/12/32/BAUD); //Set Uart baudrate
TR1=1; //T1 start running

H

/*

Initial ADC sfr

*/

void InitADC()

{ P1ASF = 0xff; //Open 8§ channels ADC function
ADC RES=0; //Clear previous result
ADC_CONTR =ADC_POWER |ADC_SPEEDLL;

Delay(2); //ADC power-on and delay

H

/*

Send one byte data to PC

Input: dat (UART data)

Output:-

*/

void SendData(BYTE dat)

{ while (!TD); //Wait for the previous data is sent
TI=0; //Clear TI flag
SBUF = dat; //Send current data

H

/*

Software delay function

*/
void Delay(WORD n)
{
WORD x;
while (n--)
{
x = 5000;
while (x--);
H
H
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/*

/* --- STC MCU Limited
/% - W/RSTC 1T RFIH Bl A/DIF#LIIRE
/* --- Mobile: (86)13922809991
/* --- Fax: 86-755-82905966
/* —-- Tel: 86-755-82948412
/* --- Web: www.STCMCU.com
/% I SCEAERR P b A B SO T 5 -Z AR
/% VEAERE P B F AR T STC SR AR I

/*

;/¥Declare SFR associated with the ADC */

ADC_CONTR
ADC_RES
ADC_LOW2
PIASF

;/*Define ADC operation const for ADC_CONTR*/

EQU  0BCH
EQU  0BDH
EQU  OBEH
EQU  09DH

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 control register

;ADC high 8-bit result register

;ADC low 2-bit result register

;P1 secondary function control register

;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

;Show channel3 result

;Show channel4 result

;Show channel5 result

;Show channel6 result

;Show channel7 result

NEXT

;Send ADC result to UART
;Input: ACC (ADC channel NO.)

;Output:-

SHOW_RESULT:

LCALL
LCALL
LCALL

*/
SEND DATA ;Show Channel NO.
GET _ADC RESULT ;Get high 8-bit ADC result
SEND DATA ;Show result

;//if you want show 10-bit result, uncomment next 2 lines

; MOV
; LCALL
RET

A, ADC LOW2
SEND DATA

;Get low 2-bit ADC result
;Show result

*

;Read ADC conversion result
;Input: ACC (ADC channel NO.)

;Output: ACC (ADC result)
; */
GET_ADC_RESULT:
ORL A, #ADC_POWER | ADC_SPEEDLL | ADC_START
MOV  ADC CONTR, A ;Start A/D conversion
NOP ;Must wait before inquiry
NOP
NOP
NOP
WAIT:
MOV A, ADC_CONTR ;Wait complete flag
INB ACC.4, 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  RI1, A

DELAY1:
DINZ RO, DELAY1
DINZ RI1, DELAY1
DINZ R2, DELAY1
RET
END
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5105 STC12C5A60S2 &5 82 H{lPCA/PWMK. H

STC12C5A60S2 R F1 B HLEE A 1 70 % P m A2 11 B2 B 271 (PCA) A5, AT FH 84 s sl 8%
AN KR IR A A Y DR ik 5 O ) (PWM) B

10.1 5PCA/PWME BB X4 R INsEF 7o

STC12C5A60S2 & %1 1T 8051 L L PCA/PWMEFFR I e Z A a5

PCA/PWM SFRs

- A7 itk % F 555 )
s 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| cpst | cpso | ECF |oxxx,0000

CCAPMO ﬁg;sﬁfduleomde DAH| - |ECOMO|CAPPO|CAPNO|MATO|TOGO | PWMO |ECCFO|x000,0000

CCAPMI ﬁggsﬁfdulelMOde DBH| - |ECOMI|CAPPI|CAPNI|MATI|TOGI |PWMI |ECCF1|x000,0000

CL  |PCA Base Timer Low | E9H 0000,0000

CH  |PCA Base Timer High | FOH 0000,0000

ccapor |PCAModule-0 Capture | b\ 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

P 0 L T R A ]
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1. PCATEEX FFEECMOD
PCA LA A7 A i 2
CMOD : PCA TAERA P77 4%
SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO
CMOD D9H name | CIDL - - - CPS2 | CPSI | CPSO ECF

CIDL: T & 515 1EPCATHE I I
M CIDL=0RF, ZEWAA T PCATHE#R 4k 2L T4
HCIDL=1/f, 2R FPCATHH 285 1k T4E.
CPS2. CPS1. CPSO: PCAiIEk IR FRIEHIfr . PCATHEKHIEFE I N R TR,

CPS2 | CPS1 | CPSO |i&FEPCA/PWMME4hiE i A\
0 0 0 |0, RGiH4#I/12, SYSclk/12
0 0 1|1, &Gik#/2, SYSclk/2

2, JEM 2RO kR BT I 207 LA TARAE TR, BT
AT ULIE B E NI Pl Y AT Ik B 85 = R CPU LA I

L I BRSYSclk. LN S20ME %, AT BASTHLA YR Iy
PWMii

0 1 1|3, ECI/P1.2(EiP4.1)H%I N HISMBI £ (B K % =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

%41, CPS2/CPS1/CPSO = 1/0/0i, PCA/PWMIJIN i & SYSclk, AHER 250, PWMHY
HiZ NSYSclk/256

WR L RGP/ 3 KAENPCAIIS BhJR, NALETOTAEAE TR, THE3 AN fikok BRI = A v H.

W LI A8 W FIRCAE N R G B (IR S OL T, 5VH LN 11IMHz ~ 15.5MHz) , 7] LA
Y 14K ~ 19K FIPWM. FHTO 3 H P RGER B HEAT 1 ~ 2564 734l

ECF: PCATIHu A Wi g A .
MECF = O, 2% 1527 /748 CCONH CFAL [ H 1B 5
MECF = 1K, R FA7E28CCONACFALHH K.
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2. PCAYEHI|FH 725 CCON
PCAFE | 25 7 2 % i T -

CCON : PCA# il 2 25 47 2%

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

CCON DSH name CF CR - - - - CCF1 | CCFO0

CF: PCATHEasFE5 i ARG HPCATHER IR I, CFlfEF EAL. 4RCMODR 47 4%
MECFALE AL,  WICFhRE R =4 b, CRAZ Al i sk B, AR @
BANEE.

CR: PCAUHHEARFEABATIERIOL . BT KA E AL,  FRESIPCATH ST 8. %42
W AHEE,  FHRKCHIPCATHE 3= .

CCF1: PCAREHRIthbRE . 4 N ILVCHC B IR IS A, B B AL . 1720

CCFO0: PCAREHROF Wrdsdi. 4 H UL AC EA SR A B A AT o 1257 D6 200

3. PCALLE/1HIX H F88CCAPMOFICCAPM1
PCAREELOM LR /il 3R 25 A7 2 1 k% s R

CCAPMO : PCAREEROMK) EL % /il 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: {RENERZH.

ECOMO: 7L g ThRe 2 A o
HECOMO=1H/}, R¥FLLEZTHRE.

CAPPO: 1EskIEHIA .
M CAPPO=1R}, R LFEHRIR.

CAPNO: iRz H1467
M CAPNO=1/}, ¥ TFIERIR.

MATO: VLB HIA7
MMATO= 1/}, PCATIEUE 5B L5 /4 F 29 47 2% BME A VL G B A7 CCONE- A7
2RI R AR AL CCFO,

TOGO:  FHEEIEHINAL.
MTOGO=11f, TAEEPCAE SN, PCATHERSIE 5Bk i) b /i 3k 25 AT
2 A I IS 15 CCPOFRIER #% .
(CCPO/PCA0/PWMO/P1.38CCPO/PCAO/PWMO/P4.2)

PWMO: k% 1.
MPWMO =11}, FRFCEXOME AR Rk 55 18 i % H
(CCPO/PCAO/PWMO/P1.35CCPO/PCAO/PWMO/P4.2)

ECCF0: f#ifECCFOH M. 18682977 28 CCONTI LL i /Hi 3k bR £ CCFO, k=4 bk,
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PCARREL L1 LA /4l 3k 25 A7 s A% X F
CCAPMI : PCABEHL L) L /A 3k 2 A7 5%
SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO
CCAPM1 DBH name - ECOM1 | CAPP1 | CAPN1 | MAT1 TOG1 PWMI1 | ECCF1
B7: fRE KR
ECOMI1: FiLbisgsThaeds sl .
MECOMI =1/}, fRRFHLEZRTIREE.
CAPP1: IESFREHINL.
HMCAPP1=11}, RV LAWK,
CAPNI1: FufiskIEHIfL,
HMCAPNI =1/}, TR
MAT1: VLSS .
HMAT1 =11, PCATHEUE SHEH) LA/ H 31 35 4745 (B B UC HC R B A7 CCONRR A7
ZRI A Wi kR EALCCF
TOG1:  BHEEIEHINT .
HTOGL=1/f, TAEEPCAREEH I, PCATHESAIME 5 bLis /3 3R 27 17
28 HOE O TTRC R CCP 1 HIER#
(CCP1/PCA1/PWM1/P1.45CCP1/PCA1/PWM1/P4.3)
PWMI: k5 i .
MMPWMI = 1R, F4CEX I A Bk 55 38 5 4 H
(CCP1/PCA1/PWMI1/P1.45CCP1/PCA1/PWM1/P4.3)

ECCF1: f#RECCFIHW. {HREZ/E2RCCONI L /bR ECCFL,  FSkF= A,

PCAMHL ) TAERE R & @ R a0 T R F1:
PCAREH: THERE %8 (CCAPMnZif£%%, n=0,1)

- |ECOMn|CAPPn| CAPNn |MATn | TOGn |PWMn | ECCFn |5t 31§
0 0 0 0 0 0 0 |[FCUEEME
1 0 0 0 0 1 0 |8f7PWM, Ll
1 1 0 0 0 1 1 |87 PWMHTH,  HAE s m = Ak R iy
1 0 1 0 0 1 1 |8 PWMHIH,  HH s B AT = AR v
| | ) 0 0 1 | [BREPWME AR R B A AR T
P
X 1 0 0 0 0 X (164 3AE L, HCCPn/PCANK - fad
X 0 1 0 0 0 X |16 il HAE, HCCPn/PCANF R B3 firh A&
X 1 1 0 0 0 X 164 A HCCPn/PCANTI B AR il &
1 0 0 1 0 0 X |16fr AR A
1 0 0 1 1 0 X |1647 i
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4. PCARI16LiT#8E — {RSHLCLFNSSHAICH
CLAICHH I3 5 NEQHAFOH, B A5 %I N00H, T {#AFPCARI2E44E .

5. PCATHIR/LLEFEEE — CCAPHL (REIFETH) MCCAPnH (FHLFT5)

YPCABHA TR B LRI, BT T R A7 &M B 16 T f#e T EUE s 4 PCAR L
TPWMERE, AR 2. Hrh, n=0. 1, 230 RS0, E 7
215000, “EATTH R (k23 51 A

CCAPOL — EAH. CCAPOH — FAH: FHOMHHE/ Ui 1728 .

CCAPIL — EBH. CCAPIH — FBH: HEHL 1/ b 27 17 o o

6. PCAIRIPWMZ 725 PCA_PWMOFIPCA_PWM1
PCABLELOFIPWM %7 A7 FIA% 3l F
PCA_PWMO : PCARLEROMPWMZF 17 %%

SFR name Address bit B7 B6 B5 B4 B3 B2 B1 BO
PCA_PWMO F2H name - - - - - - EPCOH | EPCOL
EPCOH: fEPWMEEZLT, S5CCAPOHA KIf %L .

EPCOL: fEPWMALAX T, 5CCAPOLAHMILEL.

PCAREHR 1 [JPWM A7 A7 2% 1A% X
PCA_PWM1 : PCARIERIJPWMZF £ 4%

SFR name Address bit B7 B6 B5 B4 B3 B2 B1 BO
PCA PWMI F3H name - - - - - - EPCIH | EPCIL
EPCIH: fEPWMH T, S5CCAPIHAH HINEL .

EPCIL: fEPWMHA T, S5CCAPILAHHINI%L.
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7. 152 B HLBIPCA/PWMINEEMPT 0% B EIP4 O HIZ FRAUXRI

B AT LA R
AUXRI : $Bharf7 431
SFR name | Address bit B7 Bo6 B5 B4 B3 B2 Bl BO
AUXRI1 A2H name - PCA P4 |SPI P4| S2 P4 | GF2 | ADRJ - DPS

PCA_P4: 0, BLEPCATEPIL
1, PCA/PWMMPL DY) #:5|P4
ECIMP1. 2T 3P4.1 1
PCAO/PWMOMP1. 31741 FP4.2 [
PCA1/PWMIMP1 41714 5P4.3 [

SPI P4: 0, R4 SPIfEP1H
1, SPIMPI ) #e3P4
SPICLK MP1.78]#:51P4.3
MISOMP1.6V]4# £|P4.2 [
MOSIMP1.5V] 4 £|P4.1 11
SSMP1.4]1#:F|P4.0 0

S2 P4: 0, HREUART2/EP1H
1, UART2MP1H4]#:5|P4
TxD2MP1.31J3#:5|P4.3 11
RxD2MP1.2V)#2P4.2 1

GF2: #EHbrENL

ADRIJ:
0, 10fZA/D¥EHss RS ALAEADC RESZF A7 2%, K241 fEADC RESLZ 17 8%
1, 10f7A/DEE 45 W (1) i = 240 FUE ADC_RES 27 A7 #5 I 2407, (K847 I fEADC_RESL % 744

DPS: 0, &S EHE R4 DPTRO
1, 5 — N EdE 155 DPTR1
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10.2 PCA/PWMAEIRHYLEFS

STC12C5A60S2 2 1| . Fy AL A 218 ] G F2 11 H 4% B Z1IPCA/PWM (il ik AUXR 1 75 A7 25 7] LA B PCA/
PWMMPLE Y3 3P4ATT )

PCAEH — MR HI 16407 2 i 28, 21607 3/ LBt b 5 2 A1, I R EFTR.

PO/PCAO/PWMO (AUXR1.6/PCA_P4=1)
— P1.3/CCPO/PCAO/PWMO (AUXR1.6/PCA_P4=0)
SE I A%/ g — P4.3/CCP1/PCA1/PWMI(AUXR1.6/PCA_P4=1)
-jf%ﬁ%.l P1.4/CCP1/PCA1/PWMI(AUXR1.6/PCA_P4=0)
PCARE &4
AR AR CAEEAMEN . BT/ N RIRHIR OrF e i 38 v B i ik

T
STC12C5A60S2 &%) : B0 FIP1. 3/CCPO (A LAY 3P4, 2/CCPO/MISOH),
R L FIPL. 4/CCP1 (7] PLY)# 3P4, 3/CCP1/SCLKA) .

I6RIPCATE I /4 B2 LS A SR 6, 3L45 At F R 2%
e Lt

SYSclk/2 —E—ﬂ
SYSclk/4 _E_‘.

SYSclk/6 —E—'
CH | CL

ZEPCARIHR

<
SYSclk/8 —@—' 16f 1% PCA*f I
SYSclk/12 —E—'
Ensouit — ol ¢
SN NECI(P1.2) —@—
IDLE —— CMOD [cipL] - | - | - [cps2[cpsi|cPso] ECF |
[cEJcr] - [ - T -1 - Jccri] ccro |ccoNn

PCA eI 28/ Hgs 45 1)
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AT BECHAICLI A 2542 IE7E [ B3 38 0 16 52 PCAE I 25 A« PCATE i 2% 42 24 B B[
ONILRT RS AE, WEN R TAETE: 1/12R G050, 1/8REGM 4. 1/6 RGN 4. 1/4ARGH
By 1/2R 808, RGRHE. T 22008 H BRECT I %I N (STC12C5A60S2 2 4I7EPL. 211) &
SE I 8 1 HiU5 F CMODA 12k Th i 2577 4% P AICPS 2, CPS1AICPSOL K ffi 2 ( L.CMODAFRFR I E 27 7%
UL .

CMOD; Bk Th e & 7 23 16 A 22 5PCAME % . ‘B4 3R CIDL, ZFHRERT fiFEik
PCA; ECF, EAIRT, fHEEPCAHMT, 4PCAZE R} #8% 4 PCATH i AR ECF (CCON. 7) EAL.

COONHFBR Th it 27 A7 2 A0 & PCARKIIBAT 2 #1467 (CR) FIPCAER #345E (CF) DL R &AMELE
Fr& (CCF1/CCFO) o @it kB RICRAL (CCON. 6) RIZITPCA. CROIEEIEZRIIPCAYEFA. 4PCA
THE B N, CRAZ (CCON. 7) B Az, tn5COMOD &7 47 22 FIECFAL B AL, kA=A b . CFiz R ATiE
R AFERR . CCONTFAF28 A0~ 3 RPCATANBLER AR L (LLOXTRIBLERO, AL LN RIAEEERL) ,
2 A DU Bk Lh e i F A B . X S bRt N RSB SRS M. BT BB F — AN )
. PCARTH W RG W B FTR

PCARI AN ER S N — MFIR T L B AR 28 . EAIT0 B2 EROXTRICCAPMO, HEHR 1%}
CCAPML, FFERThRE ZF A7 A B0 & T M RO B 1) TAERE A 4oL

Y g AE DURD BR EL 8, ECCFnfiz (CCAPMn. 0, n=0, 1 T/ERIE ) f#HEECCON
R T RS 27 7 2% (1 COPnbR 76 3R 72 A R T

PWM (CCAPMn. 1) FH R & ik 8 A il 1 X o

PCATHEUE SR 3R/ LB A7 SR OB AR LG,  4nSRTOGAL (CCAPMn. 2) B,
Lt CEXnf H R R AR BT

MPCATHEUE SR 3R/ LU B A A A B AR UL EC B, SR UL AR AZMATn (CCAPMn. 3) B
37, CCONEFA7-%% HICCPnr 45 4 B 7

CAPNn (CCAPMn. 4) FICAPPn (CCAPMn.5) FR BB AMA . CAPNnAZ{FRE T FF
WAL, CAPPnpLffiRE EFAWTE K. WRBMERELL, WIFHFBREEH AR, HIRTERF
BRI

i it B 7 CCAPMn 27 77 28 FRIECOMnAZ. (CCAPMn. 6) SRAFRELLIR2SThEE .

FENPCAREHRIE X B 5 AR 224728, CCAPnHAICCAPnL. 4 H B IRER lhiemt, &A1k
AP 16T T B . 4PCABEE I AEPWMAR i, BT REHE K 52 .
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10.3 PCAEHRE TIEHER
10.3.1 1HIRIEL

PCABEER TAE T $AR s S M B R AR . BAE —PCAMEE TARER MR, 4758
CCAPMnf¥ AL (CAPNnFACAPPn) BN HTAT—Ar A2 E 1. PCAREIR TAEFHiZRBEART, Xtk
4R ERCCPnigI N (CCPO/P1. 3, CCP1/P1. 4) HIBKARHAT RAE . 2 RAERIE AB AR, PCARE 5t
YPCATTH B AR PRSI Zr 4798 (CHFICL) MO{E2EER BB IR T A28+ (CCAPnLAICCAPH) .

[ck [ e | = | = | = [ - [ceri| ccroleccon gwsr: psm

| E— -1
A
|y

CCPn —
(CCPO/P1.3, x| |
CCP1/P1.4) — I I—|—'
L [CCAPRH|CCAPAL
| |
| —  [Ecom| cappn [capna| MaTn | TOGn [PWMn [Eccrn | 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 A CCAPMn 4% 7k Th 6 27 77 32 H (ISP ECCEn 8 B AT,
FEAE T, AAE TR S5 FE T R TR — AR AR T A b, R R R TR EAL B AE

I
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10.3.2 161X ERTER IR
1607 B o I a5 U 4 B an s B s

Write to CCAPnL WritetoCCAPnHl CF |CR | — | — | —

| - |ccri|ccrolccon

15k A RS L -
0 1

[ ccapnn |ccapnL|

PCAH
(To CCFn)

o6
1 e 16-Bit comparator IILEEE ! o !

TTTT

N

ECOMn=0, {#IkLb#%
ECOMn=1, 5L

[ - [ecomn [cappn|capnn|maTn[ToGn [pWMA{ECCEn [cCAPMA
0 0 1 0 0

PCA Software Timer Mode / PCAREEL ] 16457 4 52 B B2 85 X/ PCA LL B =,

T B A7 CCAPMnF 77 25 INECOMAIMATA, Al PCAMH s b et 28 ( EIED .
PCAEHT%&E’HE‘ﬁﬂ%ﬁ%ﬁﬁ:?ﬁ%ﬁ’]ﬁ*ﬁttﬁ, P H AR, 0 A7 CCFn (FECCONS 7k I
Re 277 s ) MILZECCFn (fECCAPMnFFEINREZF A7 28 ) #BELL, K r=Ad .

[CH,CL]%:RE— & KIS (8] 301, B[] [a] BE B e T £ i i il o, 430k % A I
B NSYSclk/12, AE124NmH 8 FHI[CH,CL]IN1 . 4[CH,CL]¥ N %45 [CCAPnH, CCAPnL]
i, CCFn=1, 7F=fElrigk. WRFFIRPCAB WS, £ ik S5FE 7 25 [CCAPnH,
CCAPL)SG I —MAHE I EE , B2 U kel Fé) TR BE IS (B TH 2 AR R, AT SEEE 1 g I
Thie o e B B ) F 4 R B e T B R S8 8 LA R PC AT B3R THEUE MR B . R TIZEB EIPCA
TR T A TR T

B, RGBT SY Sclk = 18.432MHz, &£ I 45 NSY Sclk/12, 5& B[R] T Ay 5ms, 1
PCATHE# THEUE N :
PCATHE#S Tl = T/ ((1/SYSclk )x12)=0.005 / (( 1/18432000)x12 ) = 7680 (10i:#1%0)

= 1EOOH (163 %)

Wk U, PCATHI 514 1EOOH K, & I I [A] 4 72 5ms, Xtk /2 & R4 [CCAPnH,

CCAPnL]¥& I %E CBK) .
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10.3.3 SiEMmEER

A CR D), 24PCATHEES U 5 B4 3R 25 A7 8% BB AR USROS, PCARER () CCPn
G R A B . S A R, CCAPMn 2947 2L f¥I TOGn, MATnAIECOMnASE A 25 35 B 457 o

|CF | CR| - | - |— | - |CCF1|CCFO|CCON

] J&'5
Write to CCAPnL Write to CCAPnH “— -T-

PCAIk
1k et R LeA
0 1

| CCAPnH |CCAPnL

! | (To CCFn)
ffife
R T = .

|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 =8 4 H A5 =X

CCAPnL[PJME H5E T PCARLHn 1%t Bk A% . 4 PCAR B & SY Sclk/28F, % H k(1)
f=SYSclk / (4xCCAPnL )
HH, SYSclk ARG EIAR . Ht, B LA#3R|CCAPnLIF{ECCAPnL = SYSclk / ( 4xf).
TR 25 A S B, AT Y & IR, B
CCAPnL = INT (SYSclk / ( 4xf) +0.5)
oA, INTO) BB IZ R, BRI fln, 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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10.3.4 BXZEIFTIIERN(PWM)

Jbk 55 i #](PWM, Pulse Width Modulation)s & —Ff FIFE 7RIz H G2t . MAr
WIERIEAR, fE=AENRE). D/IAFKIESEH) Z N . STC12C5A6082 & 715 LI
PCAMER AT DLE AR 7 %€, i TA/E T8 PWMIR R . PWMIE R 45480 T B iR o

CPS2/CPS1/CPSO = 1/0/0 i, PCA/PWMIK
EPCnH | CCAPnH PR JE SYSclk, N Timer0, PWM#) 4 %
HSYSclk/256, Wi Z A KRG8 /3R AME N
i PCAMIIT AP, RiFTO TAEZEITRR, 0203

> AN K R A 35 L R FH P ERRCAE N R 4t
b, 7T DU4R H 14K~ 19K IR PW M.,
FHTOR W17 % 2R S8 ik AT 1~256 4% 43 4

EPCnL | CCAPnL

l | o

enable ol (0,CL)<(EPCnL,CCPnL)

ER e (0,CL)>=(EPCnL,CCPnL)

i fii i1

0 CL

.—PE PWMn

CL overflow

[ - [ecomn | capen [ capnn | marn | ToGn | pwmn | ECCRn [ CCAPMN, n=0,1
1 0 0 0 0 1 0

PCA PWM mode / 1 i fill fik v 55 & 4 AR 2K

A PCARE A Al FA/EPWMA . (BB o By SR B T PCA E I 2% U Isf b s

W T AT A B AL AU FIPCAE I 2%, BT e Trsm AR A R . S AN 4 i o =
e ST AR, 548 B ()3 3K 75 77 25 [EPCnL, CCAPnL]H 5. Y& fF 8 CLIM{E /N T [EPCiL,
CCAPnL]f, Hth Afk; UHFFIRCLIMESE TBIKT[EPCnL, CCAPnL]R, #ith lE. 4CL
(B FHFFAZ 003 i, [EPCnH, CCAPnH] 1) P 2 25 3 BI[EPCnL, CCAPnL]H o 33X A% ik i) S8
T IHEHPWM. ZAEFEPWME I, HERCCAPMNZF 17 2% I PWMnATECOMNA 2 7 B 47
PCAR gy N5 A5 %
256

PCAI I NI AT DAL CL R 8Fprhik e —Fh: SYSclk, SYSclk/2, SYSclk/4, SYSclk/6,
SYSclk/8, SYSclk/12, I 820115 i, ECUP3.4%1 N\ .

HTFPWMZSHiIY, Frbl: PWMEIAIHR=
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24 ESRPWME A% A38KHz, #SYSclk PCA/PWMIN afig N, K HiSYSclkff{f
tit 5 A 2038000=SYSclk/256 , 15F 48040 SYSclk=38000 x 256 x 1=9,728,000
G SR LS AT Y AT ZR P WM HH, AT 3% 6 B 25 0 1) va HY 2R B ECLIA 1 % A A W PCA/PWM
F18 B e iy N\ D
MEPCnL = 0 &, ECCAPnL = 00HI, PWMIH & i i i
{EPCnL = 1 &, CCAPnL = OFFHI}, PWMI# & i A%
BEEATO CE NPWMAL IR, % 0 FPIRAS :

PWM Z HI AR 2 PWM%i HH I T RPIRAS
59 v /HEXL ) SRR A /0 bR, B0 PR v F P 1K-10K
SRAER G /0 bR SRR /s bR A, Ende B PR VR P 1K-10K
N ERN/ B PWMTEAL
TR T
PR i He FELFH 10K 2] 1K
wavon DXf——= o HHH
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10.4 APCAIhEEY RBIMNRP IR RGIIZF (CIZEFFC4wmIZF)

1. CiEF:

/* */
/* --- STC MCU Limited */
/% - Jf7x STC 1T RAIHFHL FIPCATIREY MR H BT ---mmmm - */
/* --- Mobile: (86)13922809991 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
P AN R BEAERR T P AT BAE S R G R AR T, - - */
/% VEAERR R B E R B A 1 STCR BERE ALY - */

/* */

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

typedef unsigned char BYTE;
typedef unsigned int WORD;

/*Declare SFR associated with the PCA */

sfr CCON = 0xDS§; //PCA control register

sbit CCFO0 = CCON"0; //PCA module-0 interrupt flag

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

sbit CR = CCON"6; //PCA timer run control bit

sbit CF = CCON"T7; //PCA timer overflow flag

sfr CMOD = 0xD9; //PCA mode register

sfr CL = OxE9; //PCA base timer LOW

sfr CH = OxF9; //PCA base timer HIGH

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

sfr CCAPOL = OxEA; //PCA module-0 capture register LOW
sfr CCAPOH = OxFA; //PCA module-0 capture register HIGH
sfr CCAPM1 = 0xDB; //PCA module-1 mode register

sfr CCAPIL = OxEB; //PCA module-1 capture register LOW
sfr CCAPIH = OxFB; //PCA module-1 capture register HIGH
sfr PCAPWMO = 0xf2;

sfr PCAPWMI1 = 0xf3;

sbit PCA_LED P170; //PCA test LED

void PCA_isr() interrupt 7 using 1
{
CCF0 = 0; //Clear interrupt flag
PCA _LED =!PCA_LED; /Itoggle the test pin while CEXO0(P1.3) have a falling edge
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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

P 0 L T R A ]
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/* */
/* --- STC MCU Limited */
/¥ - J#7x STC IT RAVEE AL HPCATIREY @ A Wy ----mmmmm */
/* --- Mobile: (86)13922809991 */
/* --- Fax: 86-755-82905966 */
/¥ --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
g L2 LI Y 1 T e LT[ EE T ) — *
g T e I [ oS g s — *

/* */

;/¥*Declare SFR associated with the PCA */

CCON EQU 0D8H ;PCA control register
CCFO0 BIT CCON.O ;PCA module-0 interrupt flag
CCF1 BIT CCON.1 ;PCA module-1 interrupt flag
CR BIT CCON.6 ;PCA timer run control bit
CF BIT CCON.7 ;PCA timer overflow flag
CMOD EQU 0D9H ;PCA mode register
CL EQU 0E9H ;PCA base timer LOW
CH EQU 0F9H ;PCA base timer HIGH
CCAPMO EQU ODAH ;PCA module-0 mode register
CCAPOL EQU OEAH ;PCA module-0 capture register LOW
CCAPOH EQU 0FAH ;PCA module-0 capture register HIGH
CCAPM1 EQU ODBH ;PCA module-1 mode register
CCAPIL EQU OEBH ;PCA module-1 capture register LOW
CCAPIH EQU OFBH ;PCA module-1 capture register HIGH
PCA LED BIT P1.0 ;PCA test LED
ORG 0000H
LIMP  MAIN
ORG 003BH
PCA_ISR:
CLR CCFO0 ;Clear interrupt flag
CPL PCA_LED ;toggle the test pin while CEX0(P1.3) have a falling edge
RETI
ORG 0100H
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MAIN:
MOV CCON, #0 ;Initial PCA control register
;PCA timer stop running
;Clear CF flag
;Clear all module interrupt flag
CLR A ;
MOV CL, A ;Reset PCA base timer
MOV  CH, A ;
MOV CMOD, #00H ;Set PCA timer clock source as Fosc/12
;Disable PCA timer overflow interrupt
MOV  CCAPMO.#11H ;PCA module-0 capture by a falling edge on CEX0(P1.3)
;and enable PCA interrupt
; MOV  CCAPMO.#21H ;PCA module-0 capture by a rising edge on CEXO0(P1.3)
;and enable PCA interrupt
; MOV  CCAPMO.#31H ;PCA module-0 capture by a transition (falling/rising edge)
;on CEXO0(P1.3) and enable PCA interrupt
SETB CR ;PCA timer start run
SETB EA
SIMP  §
END
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10.5 FAPCATNEELI BRI HIERF (CREFFCamizHF)

1. CIEFF:

/* */
/* --- STC MCU Limited */
/% - R STC 1T ZFIR bl FIPCATAE S I 6B 5 —-eerene/
/* --- Mobile: (86)13922809991 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
7 AR EAERE T P B R PSSR, - */
I ABERR T R BOCFE I T STC BB AR - */

/* */

#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 = CCON"I; //PCA module-1 interrupt flag

sbit CR = CCON"6; //PCA timer run control bit

sbit CF = CCON"T7, //PCA timer overflow flag

sfr CMOD = 0xD9; //PCA mode register

sfr CL = 0xE9; //PCA base timer LOW

sfr CH = 0xF9; //PCA base timer HIGH

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

sfr CCAPOL = OxEA; //PCA module-0 capture register LOW
sfr CCAPOH = OxFA; //PCA module-0 capture register HIGH
sfr CCAPM1 = 0xDB; //PCA module-1 mode register

sfr CCAPIL = OxEB; //PCA module-1 capture register LOW
sfr CCAPIH = O0xFB; //PCA module-1 capture register HIGH
sfr PCAPWMO = 0xf2;

sfr PCAPWMI = 0xf3;

sbit PCA LED = P170; //PCA test LED

BYTE cnt;

WORD value;
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void PCA_isr() interrupt 7 using 1

{
CCF0 =0; //Clear interrupt flag
CCAPOL = value;
CCAPOH = value >> §; //Update compare value
value += T100Hz;
if (ent-- == 0)
{
cnt = 100; //Count 100 times
PCA LED =!PCA LED; //Flash once per second
}
}
void main()
{
CCON = 0; //nitial PCA control register
//PCA timer stop running
//Clear CF flag
//Clear all module interrupt flag
CL=0; //Reset PCA base timer
CH = 0;
CMOD = 0x00; //Set PCA timer clock source as Fosc/12
//Disable PCA timer overflow interrupt
value = T100Hz;
CCAPOL = value;
CCAPOH = value >> 8; //Initial PCA module-0
value += T100Hz;
CCAPMO = 0x49; //PCA module-0 work in 16-bit timer mode
//land enable PCA interrupt
CR=1; //PCA timer start run
EA=1;
cnt =0;
while (1);
}
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2. LERIEF:

/* */
/% -~ STC MCU Limited %/
/* - J7x STC 1T RAF AL FHPCAT)RE S I 161L 58 I 8% ------—- */
/* --- Mobile: (86)13922809991 */
/* —-- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
L 3Tl L e e )i — */
O i S Tt I gecle (6017 8 - — */

* ¥
T100Hz EQU  3CO00H ;18432000 / 12 / 100)

;/*Declare SFR associated with the PCA */

CCON EQU 0D8H ;PCA control register
CCFO0 BIT CCON.O ;PCA module-0 interrupt flag
CCF1 BIT CCON.1 ;PCA module-1 interrupt flag
CR BIT CCON.6 ;PCA timer run control bit
CF BIT CCON.7 ;PCA timer overflow flag
CMOD EQU 0D9H ;PCA mode register
CL EQU 0E9H ;PCA base timer LOW
CH EQU OF9H ;PCA base timer HIGH
CCAPMO EQU 0DAH ;PCA module-0 mode register
CCAPOL EQU 0OEAH ;PCA module-0 capture register LOW
CCAPOH EQU OFAH ;PCA module-0 capture register HIGH
CCAPM1 EQU 0DBH ;PCA module-1 mode register
CCAPIL EQU 0OEBH ;PCA module-1 capture register LOW
CCAPIH EQU OFBH ;PCA module-1 capture register HIGH
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

PCA ISR EXIT:

;Flash once per second

POP ACC
POP PSW
RETI
END

P 0 L T R A ]
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10.6 PCAffE SR KA RGIER (CIZEFFCHmIzF)

1. CiEF:

/* */
/* --- STC MCU Limited */
/% - Jf7x STC 1T RAIH Bl PCATH H iy KT --mmmmmmmmmmmmeee- */
/* --- Mobile: (86)13922809991 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
L LT Y 3G e e Ao A1 — +
P S R B 2 b P T STCRVER B AR —-oeeeeree *

* ¥

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

#define FOSC  18432000L
#define T100KHz (FOSC /4 /100000)

typedef unsigned char BYTE,;

typedef unsigned int WORD;

/*Declare SFR associated with the PCA */

sfr CCON = 0xD§; //PCA control register

sbit CCFO0 = CCON"0; //PCA module-0 interrupt flag

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

sbit CR = CCON"6; //PCA timer run control bit

sbit CF = CCON"T7; //PCA timer overflow flag

sfr CMOD = 0xD9; //PCA mode register

sfr CL = 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;
H
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 CCPO(P1.3)
CR=1; //PCA timer start run
EA=1;
cnt=0;
while (1);
H
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2. CéwmtzFr:

/* */
/* --- STC MCU Limited */
/% - 7R STC 1T RAIH Bl PCATH H i JH KT --mmmmmmmmmmmmeee- */
/* --- Mobile: (86)13922809991 */
/* —-- Fax: 86-755-82905966 */
/* —-- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
L T I ST e ] 0 — %/
B LS Ll L R L Ve s A— */

* ¥
TI00KHz EQU 2EH 218432000 / 4 / 100000)

;/*Declare SFR associated with the PCA */

CCON EQU 0D8H ;PCA control register
CCFO0 BIT CCON.O ;PCA module-0 interrupt flag
CCF1 BIT CCON.1 ;PCA module-1 interrupt flag
CR BIT CCON.6 ;PCA timer run control bit
CF BIT CCON.7 ;PCA timer overflow flag
CMOD EQU 0D9H ;PCA mode register
CL EQU 0E9H ;PCA base timer LOW
CH EQU OF9H ;PCA base timer HIGH
CCAPMO EQU 0DAH ;PCA module-0 mode register
CCAPOL EQU 0EAH ;PCA module-0 capture register LOW
CCAPOH EQU OFAH ;PCA module-0 capture register HIGH
CCAPM1 EQU 0DBH ;PCA module-1 mode register
CCAPIL EQU 0OEBH ;PCA module-1 capture register LOW
CCAPIH EQU OFBH ;PCA module-1 capture register HIGH
ORG 0000H
LIMP MAIN
ORG  003BH
PCA_ISR:
PUSH PSW
PUSH ACC
CLR CCFO0 ;Clear interrupt flag
MOV A, CCAPOL
ADD A, #T100KHz ;Update compare value
MOV  CCAPOL,A
CLR A
ADDC A, CCAPOH

MOV  CCAPOH,A
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PCA_ISR_EXIT:

POP ACC
POP PSW
RETI
ORG 0100H
MAIN:
MOV CCON, #0 ;Initial PCA control register
;PCA timer stop running
;Clear CF flag
;Clear all module interrupt flag
CLR A R
MOV  CL, A ;Reset PCA base timer
MOV  CH, A ;
MOV  CMOD, #02H ;Set PCA timer clock source as Fosc/2
;Disable PCA timer overflow interrupt
MOV  CCAPOL,#T100KHz ;P1.3 output 100KHz square wave
MOV  CCAPOH,#0 ;Initial PCA module-0
MOV  CCAPMO,#4dH ;PCA module-0 work in 16-bit timer mode
;and enable PCA interrupt, toggle the output pin CCPO(P1.3)
SETB CR ;PCA timer start run
SETB EA
SIMP  §
END
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10.7 PCA%iHPWMBIRGIIZRF (CI2EF AL 4mizF)

1. CIEFF:

/* */

/* --- STC MCU Limited */
/¥ 7 STC 1T &5 H A HL PCAKIHIPWM */

/* --- Mobile: (86)13922809991 */

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

/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
L S I el i [ a oS TR 1 N — *
R e T e e [ NN e L% — *

/* */

#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 = 0OxFB; //PCA module-1 capture register HIGH
sfr PCAPWMO = 0xf2;

sfr PCAPWMI1 = 0xf3;
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void main()

{
CCON=0; //nitial PCA control register
//PCA timer stop running
//Clear CF flag
//Clear all module interrupt flag
CL=0; //Reset PCA base timer
CH=0;
CMOD = 0x02; //Set PCA timer clock source as Fosc/2
//Disable PCA timer overflow interrupt
CCAPOH = CCAPOL = 0x80; //PWMO port output 50% duty cycle square wave
CCAPMO = 0x42; //PCA module-0 work in 8-bit PWM mode
//land no PCA interrupt
CCAPIH = CCAPIL = 0xff; //PWMI1 port output 0% duty cycle square wave
PCAPWMI1 = 0x03;
CCAPMI1 = 0x42; //PCA module-1 work in 8-bit PWM mode
//and no PCA interrupt
CR=1; //PCA timer start run
while (1);
}
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2. JLERIET -

/* */

/* --- STC MCU Limited */
/¥ — 7~ STC 1T ZFH A KL PCA%HPWM */

/* --- Mobile: (86)13922809991 */
/* --- Fax: 86-755-82905966 */

/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
G Y 351 e i 1 —— */
TR T L e RO 0 G TS £ ] — *

/* */

;/*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 ODAH ;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
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10.8 F| FHPWMSLIND/ATHRERY L RY & F 2% BX [E]

-/
P21 32[—]VvDpD
r23[]2 31[JP2.1
RST[ 13 30[—1P2.0
RxD/P3.0 4 291 P1.7/ADC7
TxD/P3.1 15 28] P1.6/ADC6
Po.o[_]6 27[_] PL.5/ADCS
XTAL2 7 8 26[_1P0.3
XTAL1 []8 I 25 ] P1.4/ADC4
wToP32 o 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
p24aJu4 191 P3.7/PWMO
P2s[]15 18 _]P2.7
vss[]16 17[_]P2.6

10K D/A
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ENE [ HITINEREDO (SPHEEO)

STC12C5A60S2 R F1| . Fr L $& f 7 — Fh s AR AT @ S H 0 —— SPIZ . SPLZ— 42
T, . FERPRGEE AL, AR ERERR. R R E BT R k3 Mbps
IR (T ARSI A 12MHz, 40 3 CPU AR 20MHzE|36MHz, M A) 5, AR s 3 T8
IR, SYSclk/8 ALY , i HAT A4 58 b 6 RS i SR AR

11.1 5SPIThgEtR R R FF RN EE S Fs

STC12C5A60S2 %41 1T 8051y HLSPIZhREM LA IR TN RE R /7 4% SPI Management SFRs

BB 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 7 22SPCTL

SPI il 75 A7 4% HA% 2 F
SPCTL : SPI% i 75 17 %%
SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO
SPCTL CEH name | SSIG | SPEN | DORD | MSTR | CPOL | CPHA | SPR1 | SPRO

SSIG: SSHI 2 H#I6r .

SSIG=1, MSTR (fi4) HffjE#stF R EHLIE R MAHL;

SSIG=0, SSHIHIT-Hi i B 9 EHLIE A ML, SSITATVE 1/0 F ) (RLSPIE Mk 538)
SPEN: SPHffEAT.

SPEN=1, SPIffifi;

SPEN=0, SPI#:%%it, FrA SPI5|HI#ER/ERAVOAEH

DORD: ¥ &SP J 28 FH B AL I
DORD=1, ##li#HILSB (FAAL) B st Ki%;
DORD=0, ¥#&5HIMSB (5 & 7) o ki«
MSTR: /MRS (RSPIEMEFER) .

CPOL: SPIF i o
CPOL=1, SPICLKZ N A& HF. SPICLK IR T VR E ISy EFS.
CPOL=0, SPICLKZ NI A&, SPICLKFIRTHT IR A F TS G 1S N R R .
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CPHA: SPIREHARL L
CPHA=1, #¥54ESPICLK [ HTI BHY IR SN, H4E G B ke .
CPHA=0, ¥E/ESSHIL (SSIG=00) #9550, 7ESPICLKJG I it s, e
B ATV R R RE.  (JE: SSIG = 1IN IR R E SO
SPRI1. SPRO: SPINJ4id ik FIHINL. SPIR AR U N R AT,
SPIRBRATAR [+

SPR1 | SPRO IHf( SCLK )
0 0 CPU_CLK/4
0 1 CPU_CLK/16
1 0 CPU_CLK/64
1 1 CPU_CLK/128

Hrf, CPU CLK&ZCPUR 4.

2. SPIRZSE 7 85SPSTAT
SPLIRZS 27 A7 4% HIAS X
SPSTAT: SPLIRZAZF A7 4%
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
SPSTAT | CDH | name | SPIF | WCOL | - - - -

SPIF: SPIf&4i 56 ibs & o
YRR ATR R S T, SPIFE L. SRR, anSRSPIH Wik 417 (RVESPI (IE2.1) 1
EA(IE.7) #$E 7)., W=k, 24SPIAhT ER HSSIG=0/], fHSS i A 31 9K zh
AKHLSY, SPIFHUR B AL, Fon “MREAeZ” o SPIFbR & @ B S N 1TEE
WCOL: SPI'5 ph5prE .
FEEGHR AL 5 (00 A2 Th A 6 SPT Ui a7 47 45 SPDATHAT 5 #:4F, WCOL¥ B A .
WCOLbr & M HEN1TEE.

3. SPI¥HEF 73 SPDAT
SPIEE A7 & HIA N an F
SPDAT: SPIU#i 77 174
SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO
SPDAT CFH name

SPDAT.7 - SPDAT.0: &4 i #5347 Bit7~Bit0
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4. 3% B B HLAISPITHAEMP1 O B RIP4 O AU F F25AUXRI

A AR LA R .
AUXRI : 5217281

SFR name

Address

bit

B7

B6

BS5

B4

B3

B2

Bl

BO

AUXRI1

A2H

name

PCA P4

SPI P4

S2 P4

GF2

ADRJ

DPS

PCA P4: 0, HEPCATEPLI]

1, PCA/PWMMP1 Y5 P41]

SPI P4: 0,

S2 P4:
1

ADRIJ:

ECIMP1.2Y)#:3IP4.1 1

PCAO/PWMOMP1.31) 4 F|P4.211
PCA1/PWMI1 P1.41)3%: F|P4.3 ]

44 SPI{EPL [

SPIMP1 4] #:51P4 [

SPICLK MP1.74) 4 5|P4.3 1
MISOMP1.6VJ43|P4.2 1
MOSIMP1.5V)43|P4.1 1

SSMP1.4YJ#:5|P4.0 [
0, B UART2EP1IH

UART2MP1 7] 2 P41
TxD2MP1.3)# 3 P4.3
RxD2MP1.2V]#:3P4.2 0

GF2: @HFREAL

0, 10fZA/D¥EHst B B8 AEADC RESZF AT 3%, K201 fEADC RESLZ A7 %%
1, 10KZA/D¥EHesdh B 1K) 5 =i 28 iUAE ADC_RES A A7 8% K217, (KSHL I AEADC RESLZF {728

DPS: 0, f#HEEEIEIEE DPTRO
L, A5 — "N EdR %5 DPTR1

P 0 L T R A ]

HHL: 0513-5501 2928 /2929 / 2966

fEH: 0513-5501 2969 / 2956 / 2947
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11.2 SPIEZORYZEH
STC12C5A60S2 £ %1 B Fr HLIYISPIT AEJTHE B4 R B AT o

»{ S
M MISO
CPU I P1.6
M
< - IRz 2 A e S MOSI
AN s 4 =g P1.5
R R S X ok
4,16,64,128 o SeLk
A A A —p17
N clock
T SPLI & CEHD L ¢
VW \ ) S| e T >l 35
Z| 2 Y W \ Pl.4
2
~A A
vy MSTR g E
SPT 424l <«—SPEN %
2 - zl 2l | =| 2| =
\ o - .
. > Se b R
|SPI WEFTH |
SPI W
g SR e
zk
 /
SPI jRE /7 HE &

SPIRIZ o — ABILAE s AF A7 a5 M A 2 b o, K8l mT LARIIN A8 A lie . #ESPTHHE 1)
AL RE T, RIE AN BURE A A AR BR 2 b a5

FERA, FERE TR, A FEX RS 2ISPDATH A7 4. BT SSTE
SARMFR; HEANEENXT, BALESSE 52 NA ORI & E N BiE 5 )5, 77
BEAT B AR fr . FEMBRUT, R — N SE s, SSE S AN AT, XA T AL AT
Wb A B AR N TE R, SPT#E THE B — A48l
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11.3 SPHEOMEIERE
SPI#E 454N H: SCLK/P1.7, MOSI/P1.5, MISO/P1.641SS/P1.4 ,

MOSI ( Master Out Slave In, FHMN): FEAF 0% BN, HT E88003
MBSAEI B AT B R A . ARIESPIANVE, 2 MMM —RMOSIE T2k, 7 $hid S w2
W, FHUKEAREMOS TR 52k 1, MHLTE %A SR SREUZE R -

MISO ( Master In Slave Out, FAMH): MAEIH A 8 r0%A, T SEBLN A1
B F BB SPIHEH, —AENEEZ MM, Kk, EHLMMISOE S L aE
BERIZAMNLLE, BiE B, 2 PMHIEERMISOE S 4. LN S —PIHLEER, HAdA
HURLKE FEMISO 5] JHIBR 50 B e PR A

SCLK ( SPI Clock, HATHM{E5): AT SIS 52 E 8 AEM S B AR sAN, HT
)35 2 A8 PE A28 2 B ZEMOS TRIMI SOZE I (¥ s A7 £kt A, 4 3= 2844 h— IR B A& dan it
H 37 A2 8 AN SCLK I 4 i B 5 28 ML . 7ESCLKF AN BRAS b (B FFVR BT NS 8 H —fr %k
Wio BTCL, —REE AT DAL — A1 BB

SCLK. MOSIFIMISOI & Al AN 55 5 %2 SPI#S M e fE— k2 . Bl it MOSI i E AL %
FIMHL, EIMISOHMHUELIER EHL. SCLKIE 57 F AU i, MR A . W
HSPILRGi# 2% 1, EISPEN(SPCTL.6)=0 (EAH) , XU AR AT fE NI/ Il

SS( Slave Select, MALIEFRAS 5): XE—ANMNE S, T804 ERERL T MR
SPIfith, THRMMBERT, SSHUMEMEARR. £E#RT, SPIED A AL,
RAETE T M B, SR FSSA R LT M. B Tl % K 3 LA SS 4 I I 10K Qi
B R B, AN AHLEISSEEFHUAIT/0E,  H LR P B, DAE 3 HLE ML
FEMER T, AT REEREU, SSIESBAE . FILIE— KGR I 06 2 T L 40K SS
K. SPTENLA] LME F T/0 e B —ANSPTAEVE A 4 AT M ML, ZEdL R AC B, SPIE
HUAE FH/O e 56— AN SPIAS A 9 24 11 (11 AL o

SPIA %438 1 JL SSIAIAf 8 & 75 B 6.t SR /2 R 462 —,  SSHw: 20 -

s IHESPIR S22 11, RISPEN(SPCTL.6)= 0 (S fifl)

« RSPIECE NEHNL, BIMSTR(SPCTL.4)=1, 3+ HP1.4HLE N (GHIIP1IMO0.4RIPIMI1.4)

o WSS 20, BISSIG(SPCTL.7)= 1, i%MIECE FAF1OI k.

Ve BMESPIMEACE N EHL (MSTR = 1) , ‘B4R AT LLIE ok R SSIAL B M MHL (s
PLARKCE NI HSSIG=0) . ZAFREZRFE, B4 B A7 SPIF(SPSTAT.7).
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11.3.1 SPEEOMBEBEEF R

STC12C5A60S2 R 41 Fr HLAISPTHE L BI85 7 sNA 3Rl SR EHL— AL 20 KB
75 28 (E AR ] BN AU AL A L —2 ML 0.

HEHL— WAL AR ERE E  F SPIE LT R

B : MAL
‘MISO : MISO |
stk | ! | strmstrrs
MOSI ! MOSI |
SPICLK : SPICLK
SPTIR & & A4 2% ' >
Port : §

SPIKI1  SPIHLEHL—HMNL HLE

£ FESPTIE L, MALEISSIG(SPCTL.7)40, SSH T3k MM SPIIAL AT 4 FHAF A 3% 11
(ELHEPL. 4/SS) SRIKZNSSH. EHLSPT 5 MHLSPT HISHL R i 25 A7 281 B K — MBI A 164278
RLZFAERS o A FENUREIT RISPDAT A A7 88 BN — 71, 3L 3 —ANEL: I8 A% A5 il
F: EHLAISCLK G| B MHLIISCLK 51 it — B ikl 723X R Rk 3K, EHLSPIISALF
PLBFAT4 B 2 2] T MHLSPTIIBEE AL T A7 ak o SULFIES, MALSPIRISAI B AL 75 47 2%
EAE R EN 2] T EHISPIRISA AL Zrf7de o tt, ENLRERT A ML A IR B, ATz AL
HUEAET

W7 3 AR B9 EAURIANL) 42 & a0 T SPIEI2 s o

EEN ! AL
‘MISO ! MISO
stz [ ! | st
MOSI g MOST,
__|SPICLK | SPICLK
SPINf AR A Ed: | | ' o| | SPURFEIA A S
ss ! ss

SPIF2  SPIXUZRLFRC & (B34F T H oA E M)

L ESPTE2FT /R NP S E BN E IS Il . 243 RAESPTEAERS, A2 &8 T i
B R EHL(MSTR=1), F4SSIGIEZHKP1.4(SS) B WA AR, Y —A 520k 8 s
B, e RPEPL. ARC B N IR IRS AR T, XA RS 5 — g A ML .
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XITHIEAL I ¥ B O B B 2 SSIIISPI IR R . 24— 7 LB RIXHAR T, Skl Ss
JRTET LS, SR SSTAR s B, S B Ok B 2 S SSAI £ AR X . JBAS XU RS SPT R B
ARG MR . EZBER T, MISO. MOSI. SCLK¥JRHIAN, 42 AMCURISPTHE LA
PER IR AN R BB . XFMEEMEAE BN/ N —EZ NENHFRAH .

W HAE/ MR, BT BISPTEE R AR A U A AR S IR s, U7
ARSI A EAH A

a7 2 E AT Eo BN AAL) FYIE R &I 3N SPIEI SR -

4L . ML
1
MISO : MISO
strmstrgrm| | : SRR 25 17 52
C[vost T T st
1
SPICLK ! SPICLE
SPTI R A 5 ' R
Port ' 35
1
1
1
' MISO
- BRI RS AL 27 758
MOSI |
SPICLK |
Port 3S

SPII3  SPI M EHN-Z MWL FLE

1€ FIEISPIEI3 th, MHLAISSIG(SPCTL.7)A0, ML I XTI (I SS 5 Sk ikrh . SPIFEHL
Al FAT AR 3 11 (FL35P1.4/SS )R IR B SS I o
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11.3.2 XISPIH{TECE

STC12C5A60S2 251 5 B WL ATSPTEAS B, EHURIAMMLIIEEE HISPEN, SSIG. SSH|
(P1. 4) FIMSTREE A% . NRATAAE/ MR AR B DA AR 2 48 i AL S5 W

SPT = MRk F

SSJH Fa | MISO | MOSI | SPICLK o
SPEN | SSIG P14 MSTR s pl6 | P15 | P17 HiE
. SPI4%1l. 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 MNL
1 1 ;}ggﬁi i | s | s zggg%wsoﬁmﬁﬂﬁt D)k
P1.4/SSHCE A N SR
SSIG N0, U FESSH IR A
. - - - 7 o, ML EEE I MHL. 24SSAE Ny
1 0 0 [1—0| MHLEE | Fl | BN | FA AR, MSTRIGHE.
T HSSAFHAMEAR, WighoR
B A% LS H.SSIG=0I}, MSTRA
HalE®X.
2 EHLAS N IRFMOSIAISCLK A /5
BHAS DA G 2R o€ o FH P 20
E (=N N SR | R |ESCLK FhiEk R4 (E#ECPOL/
| 0 . ! LITPN SPCTL.3 FH{E) L4 SCLK H I
BIFIRE.
N " " YE R ENEGER , MOSIFISCLK N
F (Bm) | S
1 1 | P14 0 M Ll TN TN
1 1 | P14 1 + AN | | fH
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11.3.3 {ERFEH/ MHBTRIFIINEE SN

YERNHBTBIER SN E B BTN .

M CPHA =0/, SSIGYZIK0, SSHIATHR I HAEREANIE L1 H AT 515 2 (8 H 53 % B
HNE . WRSPDATHAZSRESSH M (KHEF) KHATSEME, Bk FE—A5 bR
. CPHA=0H SSIG=0 [{#5:E A & Lo

MCPHA=1/}, SSIGHLAENI. WHRSSIG=0, SSHITEELAL 2 RPRFHEA R (Bp—
B KR o XM 0 IHE R T2 5 e FEHUR R MAHLRSIMISOBHE 2611 R 58 .

YERENBTHIERINEEEIN

TESPIHY, A& 2 ENEIN . WHSPIfiE (SPEN=1) Ji&FEA/ENEN, EHLXFSPI
HE 27 A7 48 10 5 A 1 3 Bl SPIR B i A= 83 FI AL 1 A5 % . 7E 303 5 N SPDAT 2 J& -/ 21—
ANSPIALI [A]J5,  HdEs th BAEMOSTRA .

FEE B SE, EHUAT L B S 1 SS IR B A HLSF SR S 2 S . BN ML
SPDAT 2 7728 F %48 MMOS T A S & 32 B MALAIMOS TR . [R]B AAHLSPDAT 2577 2% H 2598 MMISORH!
B RIEE] EHLFIMISOM .

felfnse — N7 ija, SPINBHRAEMSZIL, ERTEMRIRE (SPIF) B A — A dih
(U RSPIFWIfERE) « EHRMNCPURI AN B AL HF FHATUEIER 16 EABLEFF
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11.3.4 BT SSE AT E R
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11.3.6 HIEERER
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BB AR o
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11.4 EABAEHEMNRGERISPITHEENIRIER
11.4.1 AR

1. CigFr
/*

/* --- STC MCU Limited

*/
*/

/¥ - /RSTC 1T RFIE AL SPIYRE CER BB, H W7 ) ----*/

/* --- Mobile: (86)13922809991 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
/% QAR AR Y A B S R SRR */
/% SRR P R B R A A T STCR BTk KR - */

/* */

#include "reg51.h"

#define MASTER //define:master undefine:slave
#define FOSC  18432000L

#define BAUD (256 - FOSC /32 /115200)

typedef unsigned char BYTE;

typedef unsigned int WORD;

typedef unsigned long DWORD;

sfr AUXR = 0x8e; //Auxiliary register

sfr SPSTAT = Oxcd; //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 //CPU_CLK/16

#define SPDL  0x02 //CPU_CLK/64

#define SPDLL 0x03 //CPU_CLK/128

sfr SPDAT = Oxcf; //SPI data register

sbit SPISS = PI"3; //SPI slave select, connect to slave' SS(P1.4) pin
sfr IE2 = OxAF; //interrupt enable rgister 2
#define ESPI 0x02 //TE2.1
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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

}

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)

384
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void InitUart()

{
SCON = 0x5a;
TMOD = 0x20;
AUXR = 0x40;
TH1 =TL1 =BAUD;
TR1=1;

}

s

void InitSPI()
{

SPDAT = 0;

SPSTAT = SPIF | WCOL;
#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);

//set UART mode as 8-bit variable baudrate
//timer1 as 8-bit auto reload mode

/timer1 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

RI=0; /lclear RI flag
return SBUF; //return receive data
}
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2. SLRiERF

/* */
/* --- STC MCU Limited */
/¥ - JH/RSTC 1T RHISE L SPITIRE GE A S E A, iy 20) ---*/
/* --- Mobile: (86)13922809991 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
/% B AR A A BRAE S P S| A */
BF IS Tt I o L3 Y 5 — %
/* */
//#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
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  SPISS ;push high slave SS
MOV A, SPDAT ;return received SPI data
LCALL SEND UART
felse //for salve (receive SPI data from master and
MOV  SPDAT, SPDAT ; send previous SPI data to master)
#endif
POP PSW
POP ACC
RETI
ST
ORG 0100H
RESET:
LCALL INIT UART ;initial UART
LCALL INIT SPI ;initial SPT
ORL 1E2, #ESPI
SETB EA
MAIN:
#ifdet MASTER //for master (receive UART data from PC and send it to slave,
LCALL RECV_UART ; in the meantimereceive SPI data from slave and send it to PC)
CLR SPISS ;pull low slave SS
MOV  SPDAT, A strigger SPI send
#endif
SIMP  MAIN
ST
INIT UART:
MOV SCON, #5AH ;set UART mode as 8-bit variable baudrate
MOV  TMOD, #20H ;timerl as 8-bit auto reload mode
MOV  AUXR, #40H stimer]l work at 1T mode
MOV  TLI, #O0FBH ;115200 bps(256 - 18432000 / 32/ 115200)
MOV  THI, #O0FBH
SETB  TRI
RET
ST
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INIT_SPI:

MOV  SPDAT, #0 ;initial SPI data

MOV  SPSTAT, #SPIF | WCOL ;clear SPI status
#ifdef MASTER

MOV SPCTL, #SPEN|MSTR ;master mode
felse

MOV SPCTL, #SPEN ;slave mode
#endif

RET

ST

SEND _UART:
INB TI, $ ;wait pre-data sent
CLR TI ;clear TI flag
MOV SBUF, A ;send current data
RET

ST

RECV_UART:
JNB RIS ;wait receive complete
CLR RI ;clear RI flag
MOV A, SBUF ;return receive data
RET
RET

ST

END

388 I ENA T AR AR MHL: 0513-5501 2928 /2929 / 2966 fEE: 0513-5501 2969 / 2956 / 2947



STC12C5A60S2 2 51l ¥/ HLI6 75

FARSCFFME - www.STCMCU.com IR HiA 285 113922829991 HER I : 13922809991

11.4.2 &TiFAR

1. Ci2F

/* */

/* --- STC MCU Limited */
/% - H/RSTC IT RH L SPILSRE G&E I # s, i)y —--*/

/* --- Mobile: (86)13922809991 */

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

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

/* --- Web: www.STCMCU.com */
/% Qn BRI ARl B S E A g AR T */
/% WEERE R E S AR 1 STCHY B R AR —-mmmmmeeee- */

/* */

#include "reg51.h"

/l#tdefine MASTER

//define:master undefine:slave

#define FOSC 18432000L
#define BAUD (256 - FOSC / 32/ 115200)

typedef unsigned char BYTE;
typedef unsigned int WORD;

typedef unsigned long DWORD;

sfr AUXR = 0x8e; //Auxiliary register

sfr SPSTAT = 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 //ISPCTL.5

#define MSTR 0x10 //SPCTL.4

#define CPOL  0x08 //SPCTL.3

#define CPHA  0x04 //SPCTL.2

#define SPDHH 0x00 //CPU_CLK/4

#define SPDH  0x01 /ICPU_CLK/16

#define SPDL  0x02 //ICPU_CLK/64

#define SPDLL 0x03 //ICPU_CLK/128

sfr SPDAT = Oxcf; //SPI data register

sbit SPISS = PI173; //SPI slave select, connect to slave' SS(P1.4) pin
void InitUart();

void InitSPI();

void SendUart(BYTE dat); //send data to PC

BYTE  RecvUart(); /Ireceive data from PC

BYTE SPISwap(BYTE dat); //swap SPI data between master
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T

void main()

{
InitUart();

InitSPI();
while (1)

{
#ifdef MASTER

#else

ACC = SPISwap(ACC); /

#endif

}
}

//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)
SendUart(SPISwap(RecvUart()));
//for salve (receive SPI data from master and

T

void InitUart()

{
SCON = 0x5a;
TMOD = 0x20;
AUXR = 0x40;

TH1 =TL1 =BAUD;

TRI = 1;
}

send previous SPI data to master)

//set UART mode as 8-bit variable baudrate
/timer] as 8-bit auto reload mode

/timer1 work at 1T mode

T

void InitSPI()
{

SPDAT = 0;

SPSTAT = SPIF | WCOL;
#ifdef MASTER

SPCTL = SPEN | MSTR;
felse

SPCTL = SPEN;
#endif
}

//115200 bps

//initial SPI data

//clear SPI status

//master mode

//slave mode

390
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T T

void SendUart(BYTE dat)
{
while (!TI);
TI=0;
SBUF = dat;

}

T T

BYTE RecvUart()

{
while ('RI);
RI=0;
return SBUF;

}

T

BYTE SPISwap(BYTE dat)

//wait pre-data sent
/lclear TI flag
//send current data

//wait receive complete
//clear RI flag
//return receive data

{
#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 Limited */
/% - JHRSTC 1T RAIE L SPIThAE GEFH S E N, i) 7750 -/
/* --- Mobile: (86)13922809991 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
/% U SRR R P A Y AE S E b 5] A */
* BLERE P B E ] T STCRIBUR AR P - */
/* */
/f#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
ST T

ORG 0000H

LIMP  RESET

ORG 0100H
RESET:

LCALL INIT UART ;initial UART

LCALL INIT SPI ;initial SPT
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MAIN:
#ifdef ~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  TRI
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:
JNB  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

P 0 L T R A ]
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RECV_UART:
JNB  RI,
CLR  RI
MOV A,
RET
RET

SBUF

ST T

SPSTAT

MOV  SPSTAT, #SPIF | WCOL

SPDAT

SPI_SWAP:
#ifdef MASTER

CLR SPISS
#endif

MOV  SPDAT, A
WAIT:

MOV A,

JNB ACC.7, WAIT
#ifdef MASTER

SETB SPISS
#endif

MOV A,

RET

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 AENERGERISPITHEENIRIERF

11.5.1 FEFAR

1. CiEFF

/* */
/* --- STC MCU Limited */
/% - W/RSTC 1T RFIF AL SPIDRE GEH BN E M FRGE, il =0 -/
/* --- Mobile: (86)13922809991 */
/* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
/% I GEEAERE P b A B SO T 5 -Z AR */
A G S C I LG 1 R 2o H

/* */

#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 //ICPU_CLK/4
#define SPDH  0x01 //ICPU_CLK/16
#define SPDL  0x02 //ICPU_CLK/64
#define SPDLL 0x03 //CPU_CLK/128

sfr SPDAT Oxcf; //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
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void InitUart();

void InitSPI();

void SendUart(BYTE dat); //send data to PC
BYTE RecvUart(); //receive data from PC
bit MSSEL; //1: master 0:slave

T

void main()

{
InitUart(); //initial UART
InitSPI(); //initial SPI
1E2 |= ESPI;
EA=1;
while (1)
{
if (RI)
{
SPCTL = SPEN | MSTR; //set as master
MSSEL = 1;
ACC = RecvUart();
SPISS =0; //pull low slave SS
SPDAT = ACC; //trigger SPI send
H
H
H

T T

void spi_isr() interrupt 9 using 1 //SPI interrupt routine 9 (004BH)
{
SPSTAT = SPIF | WCOL; //clear SPI status
if (MSSEL)
{
SPCTL = SPEN; //reset as slave
MSSEL = 0;
SPISS=1; //push high slave SS
SendUart(SPDAT); //return received SPI data
}
else
{ //for salve (receive SPI data from master and
SPDAT = SPDAT; /1 send previous SPI data to master)
}
H

T T
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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;
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
/timer1 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
/Iclear TI flag
//send current data

/Iwait receive complete
/lclear RI flag
//return receive data

P 0 L T R A ]
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2. SLRiERF

/* */
/* --- STC MCU Limited */
/* - WORSTC 1T RFH L SPIhRE GEM E AN ENFRSG, Hlir ) -/
/* --- Mobile: (86)13922809991 */
/* --- Fax: 86-755-82905966 */
/% --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
/% B AR A A BRAE S P S| HT A */
BF R IS Tt T [0 WA O3 2 S—— %
/* */
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 ;IE2.1
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:

//for salve (receive SPI data from master and
; send previous SPI data to master)

SETB  SPISS ;push high slave SS
MOV SPCTL, #SPEN R ;reset as slave
MOV A, SPDAT ;return received SPI data
LCALL SEND UART
SPI_EXIT:
POP PSW
POP ACC
RETI
ST T
ORG 0100H
RESET:
MOV  SP#3FH
LCALL INIT UART ;initial UART
LCALL INIT SPI ;initial SPT
ORL 1E2,#ESPI
SETB EA
MAIN:
INB RI, $ ;wait UART data
MOV SPCTL, #SPEN |MSTR ; ;set as master
SETB  MSSEL
LCALL RECV_UART ;receive UART data from PC
CLR SPISS ;pull low slave SS
MOV  SPDATA strigger SPI send
SIMP  MAIN
ST
INIT UART:
MOV SCON, #5AH ;set UART mode as 8-bit variable baudrate
MOV  TMOD, #20H stimerl as 8-bit auto reload mode
MOV  AUXR #40H stimerl work at 1T mode
MOV  TLI, #0FBH ;115200 bps(256 - 18432000 / 32/ 115200)
MOV  THI, #0FBH
SETB  TRI1
RET
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ST

INIT_SPI:
MOV SPDAT, #0 ;initial SPI data
MOV SPSTAT, #SPIF | WCOL ;clear SPI status
MOV SPCTL, #SPEN ;slave mode
RET

ST

SEND_UART:
INB TI, $ ;wait pre-data sent
CLR TI ;clear TI flag
MOV SBUF, A ;send current data
RET

ST

RECV_UART:
JNB RI, $ ;wait receive complete
CLR RI ;clear RI flag
MOV A, SBUF ;return receive data
RET
RET

ST

END
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11.5.2 &TiFAR

1. CiEFF

/* */
/* --- STC MCU Limited */
/% - W/RSTC 1T RFIF AL SPITRE GEH E N E MRS, AT 0 -+
/* --- Mobile: (86)13922809991 */
/* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
/% I SCEAERR e b A B SO T 5 FZ AR */
/% VEAERE P B E R AR T STCR BER 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 = 0Oxcd; //SPI status register
#define SPIF 0x80 //ISPSTAT.7

#define WCOL 0x40 //SPSTAT.6

sfr SPCTL = Oxce; //SPI control register
#define SSIG 0x80 /ISPCTL.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 = Oxcf; //SPI data register
sbit SPISS = P173; //SPI slave select, connect to slave' SS(P1.4) pin

void InitUart();
void InitSPI();

void SendUart(BYTE dat); //send data to PC
BYTE RecvUart(); //receive data from PC
BYTE SPISwap(BYTE dat); //swap SPI data between master
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T

void main()

{
InitUart(); //initial UART
InitSPI(); //initial SPI
while (1)
{
if (RI)
{
SPCTL = SPEN | MSTR; //set as master
SendUart(SPISwap(RecvUart()));
SPCTL = SPEN; //reset as slave
H
if (SPSTAT & SPIF)
{
SPSTAT = SPIF | WCOL,; //clear SPI status
SPDAT = SPDAT; //mov data from receive buffer to send buffer
H
H
H

T

void InitUart()

{
SCON = 0x5a;
TMOD = 0x20;
AUXR = 0x40;
TH1 =TL1 =BAUD;
TR1=1;

}

T

void InitSPI()

{
SPDAT = 0;
SPSTAT = SPIF | WCOL;
SPCTL = SPEN;

//set UART mode as 8-bit variable baudrate
//timerl as 8-bit auto reload mode

/timer1 work at 1T mode

//115200 bps

//initial SPI data
//clear SPI status
//slave mode

402 T I L R T A PR ]
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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)

//wait pre-data sent
//clear TI flag
//send current data

//wait receive complete
//clear RI flag
//return receive data

{
SPISS =0; //pull low slave SS
SPDAT = dat; /Ntrigger SPI send
while (!(SPSTAT & SPIF)); //wait send complete
SPSTAT = SPIF | WCOL; //clear SPI status
SPISS=1; //push high slave SS
return SPDAT; //return received SPI data
¥
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2. L4mizRF

/* */
/* --- STC MCU Limited */
¥ - WRSTC 1T ZFH 7L SPITRE CEH Ho N FE N RS, A=) -/
/* --- Mobile: (86)13922809991 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
/% U SRR P A Y A S b 51 A */
P AEFERR PP S = ] T STCRI BB AR T —memmmmmmmemm e */
/* */
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
ST T

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
JNB
MOV
MOV
SIMP

MASTER_MODE:
MOV
LCALL
LCALL
LCALL
MOV
SIMP

A, SPSTAT
ACC.7, MAIN
SPSTAT, #SPIF | WCOL
SPDAT, SPDAT

MAIN

SPCTL, #SPEN |MSTR
RECV_UART
SPI_SWAP

SEND UART

SPCTL, #SPEN

MAIN

ST

INIT_UART:

MOV
MOV
MOV
MOV
MOV
SETB
RET

SCON, #5AH
TMOD, #20H
AUXR, #40H
TL1,  #0FBH
THI,  #0FBH
TR1

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

s

;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

P 0 L T R A ]
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ST T T

RECV_UART:
JNB R
CLR  RI
MOV A,
RET
RET

SBUF

;wait receive complete

;clear RI flag

ST

;return receive data

;pull low slave SS

strigger SPI send

;wait send complete
;clear SPI status

;push high slave SS

SPI SWAP:
CLR  SPISS
MOV  SPDAT, A
WAIT:
MOV A, SPSTAT
JNB  ACC.7, WAIT
MOV  SPSTAT, #SPIF | WCOL
SETB  SPISS
MOV A, SPDAT
RET

ST

END

;return received SPI data

406
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125 STC12C5A60S2 2% 8 H#HEEPROMAY N A

STC12C5A60S2 & 51 B4 F WL BB EE R T HIEEPROMSZ: 5 7% ¢ 4% 6] )2 23 JF 1, AR ISP/ TAPEI AR
AN EData Flash*4EEPROM, 55 REAE10/5 LA L. EEPROMA] 73 A TG X, BB X
BESL29TT . S, BIFE— BB TR R — N B X, A — 8 2 B i e
ANFERIRIX, A= ZAH . B A28 BB R R e b X AT Y

EEPROMA] F R 47 — S 55 B AE b i AR B ot B A E RIS HEEE . R P ERF
W, A DAXSEEPROMBEAT 75 52/ T e/ Jol X R B o 7E TAE LR Ve mAR iy, E AR ZE
FTEEPROM/ TAP#:AE .

FEEE MR SVE A HLLES. TVLL_EXTEEPROMBEAT 4 A 5 &%, 3. 7VLL N X EEPROMIE AT 4
VB, MCUAPAT LI RE, 4k 8 FHATREF . 3. 3VEL A HLFE2. 4VLL X EEPROMEEAT #:/E 4
3, 2. AVEL R XTEEPROMIEAT #4F, MCUANSAT LL DD RE, (H 4k 82 4E FHATHEST. AT LA R AL
JE TERTUA AR 7 B In200mS ZE B o B 38 i I WTLVDFAR AL H WiVec i LR 2 75 IEH

12.1 IAPXZEEPROMETIE4EIRINGES Z25 N 22

o 12 Ak % 755 o
#S fisd sk | o Lop | A
TAP DATA | ISP/IAP Flash Data | )y 1111 1111B

- Register
1ap_ADDRH| 1SP/IAP Flash Ad- 1 3y 0000 0000B
dress High
1ap_ADDRL| SPIAP Flash Ad- - )y 0000 0000B
= dress Low
IAP_CMD ISP/IAP Flash Com- C5H - | - | - | - | - | - | MSI | MS0 |y xxx xx00B
- mand Register
IAP_TRIG ISP/IAP Fla'sh Com- CoH XXXX xxxxB
mand Trigger
IAP CONTR ISP/IAP.Control CTH IAPEN| SWBS [SWRST[CMD FAIL| - [WT2] WT1 | WT0 0000 x000B
- Register
PCON Power Control 87H  [smMoD|smoDo | LvDF | POF | GF1 | GFo | PD | IDL [0011 0000B
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1. ISP/IAPH#EZ 785 IAP_DATA

IAP_DATA : ISP/IAPH#EAEI ()44 27 4745 -
ISP/IAP MFlashiz i (AR 7R ML AL, ) Flash’S (1) 5005 75 C7E stk b

2. ISP/IAPH#i}it 25 %785 IAP_ ADDRHFIIAP_ADDRL

IAP_ADDRH : ISP/IAP #AER (bl 25 4788 51 )\ 1L . 1% B A ekl NC3H, A7 J5 {8 NO00H.
IAP_ADDRL : ISP/IAP #{ERT (b 35 A7 2K\ L. XA A7 2 Mk 9 C4H, B A7 )5 fH H00H.

3. ISP/IAP# & F F2RIAP_CMD
ISP/IAPF A 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 FFEHLEES, TCISPHEAE
0 1| WP IIR FFLF X % Data Flash/EEPROM X #E4T 7 152
1 0 | AW PRI L7 X 6] ” Data Flash/EEPROMIX ” #E47 71 g F

1 1| WA PR FEE X 6 Data Flash/EEPROM X HE4T Ji X $4%:

FERLER PN AR XE, A A EERlash[X (EEPROM) HEAT 74550/ W g FL/ i X #2148
, IAP12C5A62S2/IAP12LESA62S2%5 [ 4k, iX JIANEY-5 A] 78 B F AL X A U AR X

4. ISP/IAP# £ it % F 72 IAP_TRIG
IAP_TRIG: ISP/IAP #E{EIS )iy 2 iR 27 A7 75 -
FEIAPEN(IAP_CONTR.7) =1 B}, XfTAP_TRIG%: 5 Ab5Ah, 55 AASh, ISP/TAP fix & A 23434

ISP/IAPEEAE 5 )5, TAPHBbE R )\ 7 77 % IAP_ADDRH. ITAPH#hE( )\ {7 %5 77 #$IAP_ ADDRL
FIIAPTT 2 2 17 25 IAP_CMD A AR . W 4 T R E N — ANk (1) 208 3547 ISP/TA P
1, TFZ bk 1) &8 A K8 AL 733 5 NIAP_ADDRHAIAP_ADDRL % A7 % o

FHRIAPHEVERS, #IEXIIAP TRIGYE 5 NSAH, 5 ANASH, ISP/IAPH4 A4 2470,
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5. ISP/IAP#ZHl| & 785 IAP_CONTR
ISP/IAP#% il 27 47 25 IAP_CONTRHS R 1 F :

SFR name

Address

bit

B7 B6

BS B4

B3 B2 B1 BO

IAP_CONTR

C7H

name

IAPEN | SWBS

SWRST

CMD_FAIL | -

WT2 WT2 WTO

IAPEN: ISP/IAPIRE fUVFA7. 0: 2%IETIAPEL/ 5 /¥R Data Flash/EEPROM

1: fUYFIAPEL/ S /#BRData Flash/EEPROM

SWBS: A FM N X G 5016%£0), E2MRFEISPHEREFXESNGEED.
FLESWRSTHE LA A 7] LS

SWRST: 0: A#fE; 1:

PR RA RN, AR

CMD FAIL: W15i% TISP/IAPHT 4, JEATAP TRIGIESAWAShi A& 26, WA 1, 75 G %
ER PN ARER X APX) S AL N PR X (APX) FF AT F

MOV TAP CONTR, #00100000B ;SWBS = 0(E&#EAPIX), SWRST = 1(#Ef7)

TEF P N RE R X (APIX) A2 A M RS ISP I 152 7 X I AT FE P

MOV TAP_CONTR, #01100000B ;SWBS = 1(GEFFISPIX), SWRST = 1 (4K A7)
TERFISPIR LT XA R AL H M S HFEF X (AP [X) HIGHATIE T

MOV TAP CONTR, #00100000B ;SWBS = 0(GE#EAP [X), SWRST = 1 (% E 1)

TE R G ISP FE T XA R AL I MR R ISPIR LT X UG HATRE T

MOV TAP CONTR, #01100000B ;SWBS = 1(%&#EISPIX), SWRST = 1 (¥ Ef7)

B S [A] |CPUSEFFE [H] (2 /DANCPUTTAERT 2 )
w2 lwr1 wro Reig/ii Prog_ram/éﬁﬁ—: Se)c%ugég;se Reiorjl;nenged Syster‘nflock
@A Bl | (=55us) (=21ms) PRAFRF SO0t I A R S
1 1| 1 |2 i8h |55 21012/ ) 5 < 1MHz
1 1| 0 |2NEF8h {1104 B 420248 | < 2MHz
1 0 1 [2Ef%f 1654 B8 630367 < 3MHz
1 0 O [27E%F 33044k 126072 M %F | < 6MHz
0 1| 1 [24Wer 66044 252144408 | < 12MHz
0 1] 0 |2BF8F |11004EF8F  |420240 N EF8F | < 20MHz
0 0| 1 |25 13204 1H4h (504288 it | < 24MHz
0 0 O [27m%F  [1760/NIT%F  [672384NAF%f | < 30MHz

6. TERREZTRFIET, HEAREHITEEPROM/IAPIEIE

PCONZF A7 € X -
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
PCON 87H name | SMOD | SMODO | LVDF | POF GF1 GFO PD IDL

LVDF: K A MAR EA7, 24 LAE R Ve TAR BRI I RN, 24028 1. S0 B0
AR G N R A I AR R R Ve e AR iy, ANEL3E{EEPROM/ TAPERAE .

P 0 L T R A ]
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I FH R0 (8 A0 AR HAS I LVD I BE VR A B AGLI - 1 Wi 75 0 PR A 080 S 7R I 2 B

470uF 104
7805 vccC
Jd . R1
od 1 TT 1.

= P4.6/LVD

R2
T HLMCY

AN HLEE 220V, o HE 7805 i S 1 BV HI A2 11V, 458 it B F 160V, Fo 3780511
Ui 1 ELIR B AES. 5V, &I R B BER I AIR248. BV I B K 49 s S T R AG I [ #l B R . BB CPU
DA R A 7 SN, HEREE A T, TR W RS R B, CKSLVDFAIIE R, FELVDFAL.
FoN0, WO RBERE), w1, WOy EERE, STRIEHT AR ARG TAE. fR17
D 5E e, FELVDRAE R, FEELVDRAZAIME. WfoN0, WA HRIE RS E IEHT, i
CPUF K IE# T4, W1, 4k8fLVDFALE0, FLLVDRMME, FItTris, S8 miFEkE
1E%, sREEMIRRE, CPURE AR ALIRAS,

FRE:

N B TR R AR E (RS DL STEEPROMIFI R A 2R 3L, W LAYE X EEPROMPY fr £ it AT #54F
AT, JCATITAP DATAZF A7 8 5N — /N %, AR5 S EEEPROMF:AS C R0 bk 2o e oy i %5, 4
ST TAP DATAW FREHE AR R NI A B N TAP DATARF A7 s %, i Al [ TAP DATAZ 17 2%
BB DRI TR 2 A e B, 0 SRS B A BE AAR  RIRI S
NTAP DATAZFA7- 2 %, J0Fw] 0 W7 i e 305 Pl P (ARG, LR 8 2 SR ATEEPROMEE 5 #:4E 24, N
BRI EE B0 FE N S EEPROM B [ (U304, /2 ATINI A 25 TAP DATARK M. (5VER HLAE
3. TVLL R 2% - # /EEEPROM, 1M ¥ A HLAES. 3VLL_ERER A IE #1847 3. SVEL T HLER. 4Vl 4%
1E#EVEEEPROM, 1M B HLAE2. 2V EFE A AT isqT. )
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12.2 STC12C5A6082 2% 2/ HLEEPROMZS 8] K /)N K bk

STC12C5A60S2 2 41 5. (LA 5 7] i Data Flash(EEPROM) [t it (55858 5 4% 8] & 43 FF 1)) -
W LR RR 7 DX AT TAP S H50ds / B Il X R B, WIRZE A 24 o i WL 2, 4R BE3AT T —
o FEFAER SRR IX (APIX) 1], A AT PLX Data Flash(EEPROM)iE 47 IAP/ISPH:1E -

IAP12C5A60S2/AD/PWM A2 TAP12LE5A60S2/AD/PWME R S & 4h, X LB S AT #E N AT X
BN T

STC12C5A60S2/AD/CCP £ 41 i HL AN EEPROMIE B — Vi 3=
STC12LE5A60S2/AD/CCP & 41§ Fr HL N #EEEPROME ! — ¥ 3%
ey EEPROM 11 £yt | B X Hyr | 2 af B X ik | 45 7R 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 2

IAP12C5A62S2/AD/PWM - 124 0000h F7FFh
IAP12LE5A62S2/AD/PWM - 124 0000h F7FFh
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STC12C5A32S2/AD/PWM/CCPE J1 HL {1 P HEEPROM Hi il 3¢
STC12LE5A32S2/AD/PWM/CCPH. J1 LI A # EEPROM i
M BRIX BERIX SV IX
G gt | REIE | diROhbE | Riathhb | SRchb | RisHE | 20hhE
0000h 1FFh 200h 3FFh 400h SFFh 600h 7FFh
BIHIX HNRIX FEmX )\ X
ARG e N S el e s R o o
800h 9FFh A0Oh BFFh C00h DFFh E00h FFFh
FILHIX HmX St —mX B X
gk e e S I e N R e o s
1000h 11FFh 1200h 13FFh 1400h 15FFh 1600h 17FFh
=X IR X S BN
i gahhE e e o e I o e R e o s
1800h 19FFh 1A00h 1BFFh 1C00h IDFFh 1E00h IFFFh
EAn Vs X HAHIUEX BRI
i aahhE e I o e e o N R e o
2000h 21FFh 2200h 23FFh 2400h 25FFh 2600h 27FFh
. 1 BT B =R B AU HA X
ARG H A e o e e o M R e o e 512777
2800h 29FFh 2A00h 2BFFh 2C00h 2DFFh 2E00h 2FFFH
B HRX B AEIX Bt ERIX Bt Y
gk gigudt | RIE | Aoichbk | Risthhb | SSRobib | RisHE | SochiE % % g % % %%
3000h 31FFh 3200h 33FFh 3400h 35FFh 3600h 37FFH | [d] — 3 X, A
B S=t B Bt —EIX R | S E B R
'Lk it | REIE | SOhbE | RMathhE | Scdl | RIsHE | G000 | R B0dE ICE A
3800h 39FFh 3A00h 3BFFh 3C00h 3DFFh 3E00h 3FFFH | [E 1 f5 X, A
BETERX B= PRI =T TEX B=AARIX YW, 4
Ak Sifhhl | RIGHIE | dicbdl | RGdbbE | ditobhl | RGN | S5d0hit | SR AT 4
4000h 41FFh 4200h 43FFh 4400h 45FFh 4600h 47FFH
Bt ERIX F=t X F=tIumIX SR X
ARG e e S e e e R o A
4800h 49FFh 4A00h 4BFFh 4C00h 4DFFh 4E00h 4FFFH
SNt A= mIX =X SEPUA- DU R X
gk e e e I e N R e o s
5000h 51FFh 5200h 53FFh 5400h 55FFh 5600h 57FFH
ST IX NI S-LHEIX S\ X
bk e e o e e o e R e o s
5800h 59FFh 5A00h 5BFFh 5C00h 5DFFh SE00h SFFFH
ST IX SEAARIX HhtmiX Hht =X
gk R I o e i o e R e o s
6000h 61FFh 6200h 63FFh 6400h 65FFh 6600h 67FFH
FhA=RIX FHATIEIX A THX BHAABIX
gt gifutdt | EIE | AUihbE | Risdb | SSRidh | RisHdE | 2o
6800h 69FFh 6A00h 6BFFh 6C00h 6DFFh 6E00h 6FFFH
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12.3 IAPXZEEPROM:C 4w &1

; FADATAIE /& EQU 5 HH 738 07 3k T R 25 17 2 M b 25 ORI R0V G 2/ 4 B 25
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; B IAP_CONTR EQU  0C7h
7€ LISP/TAPir 4 J S5 A I ]
ISP IAP BYTE READ QU 1 s S )
ISP_IAP BYTE PROGRAM EQU 2 DT, TR Z T 2SS, OFFh
ISP IAP SECTOR ERASE EQU 3 i DCHR R, B AT R, B RIX
WAIT TIME EQU 0 VB S AR TE], 30MHZ BA TR0, 24MBA R 1,
;20MHz LA F2, 12MBL 3, 6MBL R4, 3MEA 5, 2MEA 6, IMEA 7,
FATE
MOV TAP ADDRH, #BYTE ADDR HIGH S IE M hE R Hb H- 7 55 0l A )
MOV TAP ADDRL, #BYTE ADDR LOW s GBI 7 75 R bk
MOV TAP_CONTR, #WALT TIME s B SR IR [A] o 755 ) T L ik — 41,
ORL IAP_CONTR, #10000000B : SLVFISP/TAPHEAE FHHRE—KH® T
MOV TAP_CMD, #ISP_TAP_BYTE READ
VIR AT S, AT AT RN, AHE A m S
MOV IAP_TRIG, #5Ah ; SGik5AN, FREAShE TSP/ TAPf & 25 7725, RFIKHR T ik
MOV IAP_TRIG, #0A5h ;1% 5EA5hJE, TSP/TAPr 437 B g fih /% 2 5
;CPUSEARFIAPENAE 5B UG, A AR EAHATREF?
NOP B SEH BITAP DATAZF /748 J5, CPUKSHATIE T
MOV A, ISP _DATA SR R IR A Ace
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UNIERIRIA, R T easEimnc

MOV
MOV
; MOV
; MOV
; MOV

TR, % 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 ;4% 1L TSP/ TAPHEAE

£00000000B : BRISP/TAPAT 4

#00000000B ;B 1L ISP/ TAPA 415 i &

#0FFh ; 1% Bk v 7 B T N FRH, 45 A HEEEPROMIX
#0FFh IR MM 5 70 N FFH, B 1k iR A

IS EL SRR, B MAAT, Z ST e X ER

#ONE DATA DB FEEHE S TAP_DATA,

A AR I A IR
#BYTE_ADDR_HIGH DAL itk AR
#BYTE ADDR LOW s HO AR ERLEEES
HWAIT TIME Ve B AR ) R ) AT B A

. B —4], FHH
#10000000B sSSP/ TAPERAE S T

#ISP_IAP BYTE PROGRAM R F AR T A
#5Ah  ;Z5i%5Ah, FRIEAShE TSP/ TAPA K 27 fF 28, FF R ER 35ttt
#OASh  ;i%58AShE, ISP/IAPr4 7RI fit & #25h

; CPUSERFTAPENE BG4 R AREEHATRE T

NOP

DT RAE I G, CPUZkSEHATRE

URIEAATA, AR T2aFEme

MOV
MOV
; MOV
; MOV
; MOV

TAP_CONTR,
TAP_CMD,
TAP_TRIG,
TAP_ADDRH,
TAP_ADDRL,

#00000000B ;2% 11 TSP/ TAP#EAE

#00000000B ; ZBRISP/TAPAT 4

#00000000B ;B 1L TSP/ TAP iy A fih

HOFFh ikl i 5 B0 PR, ; 48 A JEEEPROMIX, i 1F iR 451

#OFFh ;32 Hihl {57715 81 G NFFH, 38 17 EEEPROMIX., B 1 iR e /E

414 T I L R T A PR ]
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R XHERR, B ERR, KA IR, 51297/ M X, AN X A AR 5

D ULSR BRI B XREAT bR, S N A R EARE, MR e 2 5 /AL
s B EORAMA ORAT FRAG 2 b X R B, 8RR R B (A 5 [l iz B (X, i AR AN g X
IR 7 AR B, B AR R R R

;o DX P AN R Mk A 2 DX, T 7 K H v

MOV
MOV

MOV

ORL

MOV

MOV

MOV

TAP_ADDRH,
TAP_ADDRL,

TAP_CONTR,

TAP_CONTR,

TAP_CMD,

TAP_TRIG,

TAP_TRIG,

#SECTOR FIRST BYTE ADDR HIGH ;3% 5 [X itttk v 77T
#SECTOR FIRST BYTE ADDR LOW ;3% [X e o Hh b 771
; Mk 75 B ORI A T EE I ki

#WAIT TIME ;B SR ] MW A) A Bl A
. K—4), I H A
#10000000B - fLYFISP/TAP i§44§§a£2%ir"

#ISP_IAP SECTOR ERASE
I b XA PR &, AT AN T R, AN E T IE L

#5Ah
-2 3%5Ah, FEEAShE TSP/ TAPA & 25 47 5%, FF IR ER F it
#OA5h E5EABhGE, ISP/IAP 4 7 R #t il & A 2

; CPUSERF TAPENIE SE il . A SRS ATRE P

NOP

R XIS, CPUZKEE AT IR

UNIERIAT A, Rl F2aeFEma

MOV
MOV
; MOV
; MOV
; MOV

IAP CONTR,
TAP_CMD,

IAP TRIG,
TAP ADDRI,
IAP ADDRL,

#00000000B 281 1SP/ TAPERE

#00000000B ; 2SBRISP/TAPHT &

#00000000B ;7 11 1SP/ TAP fir 415t fih %%

#0FFh s JEHHE S 6 NFFH, $8 [ JEEEPROMIX
#0FFh s 1EH B 715 5L A FRH, B kiR AR

P 0 L T R A ]
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NEH: (STCHL A ML Data Flash *4EEPROMIJ S8 FH)
INFEAR AT, TR, B XER

TR F 17 R L7 BLY07, R €07 B “07 o anRFETRFFH, 4 A Hik
Ty igte. MRIZTFHARFFH, AR BENEXER, EHARE “BXER” 470K
“0” %ﬂ\j “1” R

FEDXHRRR: AT R IXHRRR 7 AaTHeR “0” HErN “17 .

KEL

L. [8]— RAS S B e R — B X A, A A2 R — A8 S50 B s T L 53 AR s X, i AN A0 HE R
.

2. R —AN X R —A1, st & 2 0F EEPROM, STCEE K #LfData Flashbt 4P EEPROMEL
PIRZ, B— AT/ RwE AT A 244 /55uS,

3. WRAE — M XA T KBRS, A R BB SO P — A s i,
FIHMAN TR B B AT B Y TSAESTCER A HLIRAM A, SRR HEBRBEAS B IX,  FRA /5 O B
HEE TR AR BT N EEZE X (AT Ewe, TEETHEML) . X
IS A XA P ) 7 R At P (30 8075 (38 (A 7 13— DR s R B iR

1] R )
1: IAPFRA5ERE, HhEREBLES) “m1” 5 “p1” ?
z: A

2: JESAFIASAL K JG, T —IRIAPAY A & 7534 35 EL %S AFIASfil 4 2

‘Aé:: 7\%7 Q%ﬁﬁ‘o
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12.4 EEPROMMIRIZF (CI2F ML wmizHF)

1. CIEF:

:STC12C5A60S2 £ 41| 84 i )LEEPROM/IAP e AR 7 5 7~
/% */
/* --—- STC MCU Limited */
/¥ - RSTC 1T 55 7§l EEPROM/IAPT)fE *
/* --- Mobile: (86)13922809991 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
/% G0 R EAERL o S BRE SO P B SRR, e *
T A S AL W N Wi is S0 5 — *

/% */

#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 IlapReadByte(WORD addr);

T [ O T R A A FHL: 0513-5501 2928 /2929 / 2966 fEE: 0513-5501 2969 / 2956 / 2947
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void IapProgramByte(WORD addr, BYTE dat);
void IapEraseSector(WORD addr);

void main()

{
WORD i;
P1 = Oxfe; //1111,1110 System Reset OK
Delay(10); //Delay
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 = 0x{0; //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/TAP/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

P 0 L T R A ]
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void IapProgramByte(WORD addr, BYTE dat)
{
IAP_CONTR = ENABLE IAP;
IAP_ CMD =CMD PROGRAM,;
IAP_ADDRL = addr;
IAP_ADDRH = addr >> §;
IAP_DATA = dat;
IAP TRIG = 0x5a;
IAP TRIG = 0xa5;

_nop_();

Iapldle();
}

/*
Erase one sector area

Input: addr (ISP/IAP/EEPROM address)
Output:-

//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

*/

void IapEraseSector(WORD addr)

{
IAP_ CONTR =ENABLE IAP; //Open IAP function, and set wait time
IAP_CMD =CMD_ERASE; //Set ISP/IAP/EEPROM ERASE command
IAP_ADDRL = addr; //Set ISP/IAP/EEPROM address low
IAP_ADDRH = addr >> §; //Set ISP/IAP/EEPROM address high
IAP_TRIG = 0x5a; //Send trigger command]1 (0x5a)
IAP_TRIG = 0xa5; //Send trigger command2 (0xa5)
~nop_(); //IMCU will hold here until ISP/IAP/EEPROM

//operation complete

Tapldle();

}

420 i R S R T AT PR A ] Bl 0513-5501 2928 /2929 / 2966 fEH: 0513-5501 2969 / 2956 / 2947
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:STC12C5A60S2 £ 41 B Fr H)LEEPROM/IAP T g8 AR 7 i o~

/* */
/* --- STC MCU Limited */
/* - /RSTC 1T R4 $ 7 Hl EEPROM/IAPT) g */
/* --- Mobile: (86)13922809991 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
g L LI 1 TS e T LTI —— *
R e T TS G o IS0 11 g —— *

/* */
;/¥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 IAP  EQU 81H ;if SYSCLK<24MHz
ENABLE_IAP EQU 82H ;if SYSCLK<20MHz
;ENABLE IAP  EQU 83H ;if SYSCLK<12MHz
;ENABLE IAP  EQU 84H ;if SYSCLK<6MHz
;ENABLE IAP  EQU 85H ;if SYSCLK<3MHz
;ENABLE IAP  EQU 86H ;if SYSCLK<2MHz
;ENABLE IAP  EQU 87H ;if SYSCLK<IMHz

;//Start address for STC12C5A60S2 series EEPROM
IAP_ADDRESS EQU 0000H

>

ORG 0000H
LIMP  MAIN
ORG 0100H
MAIN:
MOV  Pl, #0FEH ;1111,1110 System Reset OK
LCALL DELAY ;Delay

T [ O T R A A FHL: 0513-5501 2928 /2929 / 2966 fEE: 0513-5501 2969 / 2956 / 2947
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s

MOV  DPTR, #IAP ADDRESS
LCALL IAP ERASE
MOV  DPTR, #IAP ADDRESS
MOV RO, #0
MOV  RI, #2
CHECKI:
LCALL IAP READ
CINE A, #0FFH, ERROR
INC DPTR
DINZ RO, CHECKI1
DINZ RI, CHECKI1
MOV  Pl, #OFCH
LCALL DELAY
MOV  DPTR, #IAP ADDRESS
MOV RO, #0
MOV  RI, #2
MOV  R2, #0
NEXT:
MOV A, R2
LCALL IAP PROGRAM
INC DPTR
INC R2
DINZ RO, NEXT
DINZ RI, NEXT
MOV  Pl, #0F8H
LCALL DELAY
MOV  DPTR, #IAP ADDRESS
MOV RO, #0
MOV  RI, #2
MOV  R2, #0
CHECK2:
LCALL IAP READ
CINE A, 2, ERROR
INC DPTR
INC R2
DINZ RO, CHECK2
DINZ RI, CHECK2
MOV  Pl, #0FOH
SIMP  §

;:Set ISP/IAP/EEPROM address

;Erase current sector

;:Set ISP/IAP/EEPROM address

;Set counter (512)

;Check whether all sector data is FF

:Read Flash

;If error, break
;Inc Flash address
;Check next
;Check next

;1111,1100 Erase successful
;Delay

;:Set ISP/IAP/EEPROM address

;Set counter (512)

;Initial test data

;Program 512 bytes data into data flash

;Ready IAP data
;Program flash
;Inc Flash address
;Modify test data
;Program next
;Program next

;1111,1000 Program successful

;Delay

;:Set ISP/IAP/EEPROM address

;Set counter (512)

;Verity 512 bytes data
:Read Flash

;If error, break

;Inc Flash address
;Modify verify data
;Check next

;Check next

;1111,0000 Verify successful
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ERROR:
MOV PO, RO
MOV P2, R1
MOV  P3, R2
CLR P1.7 ;0xxx,xxxX [AP operation fail
SIMP  §

i*

;Software delay function

; ¥/

DELAY:
CLR A
MOV RO, A
MOV  RI, A
MOV  R2, #20H

DELAY1:
DINZ RO, DELAY1
DINZ RI, DELAY1
DINZ R2, DELAY1
RET

J*

;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

J*

;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 (0xaS5)
NOP ;MCU will hold here until ISP/IAP/EEPROM operation complete
MOV A, IAP_DATA ;Read ISP/IAP/EEPROM data
LCALL IAP IDLE ;Close ISP/IAP/EEPROM function
RET
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i*
;Program one byte to ISP/IAP/EEPROM area
;Input: DPAT(ISP/ITAP/EEPROM address)
;ACC (ISP/IAP/EEPROM data)

;Output:-

; */

IAP_ PROGRAM:
MOV  IAP CONTR, #ENABLE IAP ;Open AP function, and set wait time
MOV IAP_CMD, #CMD_PROGRAM ;Set ISP/IAP/EEPROM PROGRAM command
MOV IAP_ADDRL, DPL ;Set ISP/IAP/EEPROM address low
MOV IAP_ADDRH, DPH ;Set ISP/IAP/EEPROM address high
MOV IAP_DATA, A ;Write ISP/IAP/EEPROM data
MOV  IAP_TRIG, #5AH ;Send trigger command1 (0x5a)
MOV  IAP_TRIG, #0ASH ;Send trigger command?2 (0xa5)
NOP ;MCU will hold here until ISP/IAP/EEPROM operation complete
LCALL IAP IDLE ;Close ISP/IAP/EEPROM function

RET

i
;Erase one sector area
:Input: DPTR(ISP/IAP/EEPROM address)

;Output:-

; */

IAP_ERASE:
MOV IAP_CONTR, #ENABLE IAP  ;Open IAP function, and set wait time
MOV IAP_CMD, #CMD_ERASE  ;Set ISP/IAP/EEPROM ERASE command
MOV IAP ADDRL, DPL ;Set ISP/IAP/EEPROM address low
MOV IAP_ADDRH, DPH ;Set ISP/IAP/EEPROM address high
MOV  IAP_TRIG, #5AH ;Send trigger command1 (0x5a)
MOV  IAP_TRIG, #0ASH ;Send trigger command?2 (0xa5)
NOP ;MCU will hold here until ISP/IAP/EEPROM operation complete
LCALL IAP IDLE ;Close ISP/IAP/EEPROM function
RET
END
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F135F STCRRRY BRI %/ 4wiZz T B
13.1 RS RIZASP)RIE, EAERLEFERIRAA
13.1.1 ER G wIZ(ASP)RIBFE 1A

A4
Iy

—— TR, BEITMAE
/ fir, BRHALISITISPRER

\
. — - T BLE AT ISPAL Rl 2 ik
wRm, R bLE Rguselgry | | RS ITIORE SR AT
Tk TS, WS TR

\
|ﬁimum.omwﬁi&ﬁé‘%??ﬁﬁé\% IR EEPL.O/PL1=0/0, A <=HIWT R T #H
FRER, WA BSE, WP1.0/P1.1£0/0, WIE#E
H F| |, R4 sous, AR AR, dil
y FH P& £EPL.O/P LIRS 290/0, WU <7 Rl #FH
|Tﬁmﬁﬁ$ﬁAmFﬁ$g| FfE, Bt RAISPUI T

PCHLI ¥ Hll 8+ N STC-ISP-V4.86 J% LA
L 4 Ji B B AR Awww.STCMCU.com

THEG T, SO G A 1)
BEMB P, ST R
P CHIL 3 )42 il A A 5 56 T 3%

A, e Bl
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13.1.2 STC12C5A60S2 R FI1E R %G v] 4miz(ISP) EL RY 7 F 2% B 5]

STC ¥ WAL Lt di ik, STC RS-232 HHi3%

Vee

ﬁ STC3232, STC232, MAX232, SP232  PC/Hi 11
» . RN T
S L \
Svee 2 0 il S (1 ARG/ USB +5V
1 ]ci+ Vee E cc ~1o STC_ISPﬁ’TﬁFEf‘EU 2R i
0.1uF 51y N
2 Jv+ Gnd ||Gnd Fjjzz/)zﬁ F %D}_‘?”
- PC_RxD(COM Pin2) # =
3]ci- T10UT FISTCHL B ~
e RUIY PC_TxD(COM Pin3) 1 =
T7]ca+ RI1OUT F P ICUSBRE 2k, STCHEfit swi
I TIIN 5 =7 B BIUSB-RS 23244 #t
o A
[ r2our T2IN %o NRI2070HE 5% Power On O
T r2IN R20UT [T - - YR T
= s 55| [repeon s sic 1sp
FPREEER | | F R R TR, AR S0G
Wcl B P 4R M AL
O-+Ul-PLO N\ Y
O+ul-rL1
O mev-vee P1.0/ADCO/CLKOUT2 Vee [
O+UI1-P3.0 P1.1/ADCI ADO/P0.0 [ 2
O UI-Pi.I P1.2/ADC2/ECI/RXxD2 AD1/P0.1
O+Gnd
P1.3/ADC3/CCPO/TXD2  AD2/P0.2 [
P1.4/ADC4/CCP1/SS AD3/P0.3 |
P1.5/ADC5/MOSI AD4/P0.4 |
? P1.6/ADC6/MISO AD5/P0.5
10uF 1+ -
& T P1.7/ADC7/SCLK AD6/P0.6
RST/P4.7 AD7/P0.7 [
k[ Rt MCU_RxD (P3. 0) 10 | P3.0/RxD/INT RST2/LVD/P4.6
L L vemb®s v esamo ALE/P4.S
ST HL [2]p3.2/NTO NA/P44 [
T2 AT 1 2MH 2, AT LA EIC L, R14BE LK ER B 1 = ]p33iNTi ADI5/P2.7
A R o T 1 2MHz B, A 3 — S AL T e [T]P3.4/To/INT/CLKOUTO  AD14/P2.6 [
(STC12C5A60S2 R FITERST2/EX_LVD/P4. 611 [5]P3.5/TU/INT/CLKOUTI ~ ADI3/P2.5
STC12C5201AD £ %1 ZERST2/EX_LVD/P1. 211) [ Ap12p24 |
C2<47pl []p37rD ADI1/P2.3
USB+5V TIOUT RIIN GND
— l_l_\—E XTAL2 AD10/P2.2
=
6 6 6 6 L K 10 | XTALI AD9/P2.1
USBI1 20 |Gnd AD8/P2.0 [
CI<4TpF
> H. N3 kY N
UL, NS FH R dm A ds R ee,  J7 {8 A
N il = A .
KT B R L >

SR AN b R 7E 33MHZ LB, TSR AN R AR

1SR P FBR/CHR 7 St Bl (IR0 R BV B WLy 1IMHZ~15. 5MHz, 3VERL L J98MHz~ 12MHz) , XTAL1AIX TAL2JEIVF:
2 USRI B AR AL 2TMH 2 A I, A4 AR BRI A2 B AT 1 A, AN =02 B R A, 2 80E
BOA Y, AT T REIRE SN, ISP mt A AR PRI K 1/3 7, B H A AN AT IR S IR, I B AX T AL 1N
N, XTAL2JHIA 37 45

426 I ENA T AR AR MHL: 0513-5501 2928 /2929 / 2966 B2 0513-5501 2969 / 2956 / 2947



STC12C5A60S2 R FIH A HlErT  FiAR LR www.STCMCU.com IR 045 : 13922829991 HFA i : 13922809991

STC12C5A6082 R4 . i HLE A TE RS nl dmfe (1SP) Fpbh, TSPRUFALE: 48 20 538 FH 4
FE2%, BAHIER ) R4 ERIAT N E/ ek PR T, 10 A0 58 LN CAE =35 1 7= & B3R
N, AR AR R AR e R ML B . A AR T A s B T DA — i A,
—Ih5EE, IR RN TSR, BN T T AR A SR I XU . BT AT DAAE
P Hb 240 BT BT 80 s LR SAT8 RH, SO 5.

STCI2 R FI 5 WL [E AL ISP R G 5] F [ 4, FiA PCom (142 il #2 R i F P B FR AR
TRt LN, e fEes ( LB mRE s, LR —H) .

WA 3R K A FHSTC $2E TSP F# TH (STC-ISPexe #ff) :

(1). FRAESTCIRMEERISP FE LA (8P

i www.STCMCU.com M, MSTCH AL+ THPC KD miISPEET, AEKHA
i, FRLEERIR] (P dTsetup.exe) , VAR A BT AL

(2). ERSTC-ISP M TH CAt) |, iBFER S8, HATC 2Verd. 86 AL L,

Y EFx. bin, *. hex (Intel 16 BEFIFE 20 S0, D Hek hex EASCRAAE, 15##R*. bin X
1, TERERERFEPC (XD MHISTC-ISP.EXE FE/7 .

(3). STCL2 R BN WL B sk L oE 4N . T5 Z R WL B0 5 L R AL (A2 sh) A4
BT RGISPHEST, WA P3. ORCM B AE M T i At R & PR, oA AS 215k 5247 21
RAPREFX, SRR,

(4). WA A8 EP3.0, P3.14% T RS-48555 ik, &N T5 2 H I . H - R4c4% TRS-485
SEEME M, HEFRAEIEDIIERE “ TR IR A B FEP1.0/P1.1=0/074 1] LA R £ A7
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13.1.3 EE fxum AV ISP I B0 44 S o 15F A 1 B

= 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

e Skl B i
Step3/LEUBIT: Select COM Fort, Max Band/iiRERiTO, BEpisE éfé;ﬁgﬂﬁm
COM: ||:|:||'.'|E- e B EE: (11520 57600,38400,19200

EEiESE T EE%EZEEE‘.—] EHE - BEEEE: |20 |

Stept/HEH4: IREFENETFT AW ENAT
TAUEBENERTRER: O PIERRCHERSE ¢ SMERREEEATN | [uesomsisin
EESET pin ¢ FA{EP4. 7, S0FAFIEFRCHEHIMARESETH] & {J3) RESET | | RS-485/RS-232

‘ : S, @
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
TR T PR AR AT EEEFlashE—HIZRE  YES & HO ¥ R ISP 5|

TRy, HERE

StepS/EHS: Downlosd/ o8 SeeiFEREMANCY LR ER o L
Dowrd oad/ T~ | | | Re-Dowrnload/S8E T-#h I

ST HAE A AR A *’g;g,;%g;g;

' SEHEEEETLEENANTE, FoMEETHS AR

[ %Tml—ﬁmﬂﬁ IEEe CPLOEL LT STE#ER, -

R
TR R, T [ it ens o |

b E LAY
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(1).
2).
(3).
(4).

Stepl/*PHR1: IEFEARFTAE A I HLAL S, 41STC12C5A60X 5%
Step2/:BUR2: FIIF XA, BheskH PR, DAENEF RIS (x.bin, *. hex)
Step3/*UR3: EFEHATIN, RFTMER M EMNE O, anE 4T 0 1-—-COM1, H:47 H12--COM2, . .
A A R A RS-232 5347 [, 1] K —2KUSB-RS232F%#:4%, AR M5070A -
H LEUSB-RS232FHL4%, AREAMA, TI1ESTCH AR S22 ik Pk i i 4 2%
Stepd/*PPR4: EFE TR BENIE, BHEPIEY “ EBR/CIRG &% 7 It “ A0 dh A Bl B
(STC12 R H 5y WL R A R/ CHR 5 I )

Step5/*bURS: EFE “Download/ F#” %41 FHH P RTINS, AT EEHAT
Stepb/# U5, WAJIEFE “Re-Download/TEHE F#k” #4240
TRMEEER R, FTEERGES BV EEBEAL, s b — s A g e b
—EESIERE “Download/ NH” 4L, ARG EA AN BB CotRlid) , A E

Jo bH, Sb b, R EISEN T EG AT, BAVUR BRI ET T .

K TR B

MCU/B ML RXD(P3.0) —— RS-232f%¥rss —— PC/HfN 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)

WG RGEP3. 0/P3. 1ZEREFIRS-485HL 1%, AT
FEET Sk “ N IRAJSEFEEPL 0/PL.1 = 0,04 LL R FRF”
REEAJAE R P1. 0, PL. IAERSA0, A MLEREEITH T, %15 B TRS-48584%

B ELAS I A A LR R RN BT AL S S o Ak, ARSI LA mSHIR ], HSTnRIRI REA T
P3.0, P3. 1 /e M s O, B GEFRP1.0/P1.1 = 0/0A4 W] FEH 2%, LME NI EShHE
BT P RET

(5). RS—232% # 48 ] % FIMAX232/SP232 (4. 5-5. 5V) , MAX3232/SP3232 (3V-5. 5V).
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13.1.4 STC-ISP (R G ERIELAH I TE4miz T EE 4R AA

WH P R2Gu A RS-23282 11,
A d FHSTC-TSP Ver 3. 0A. PCBYE RARME NZmFE T A
STC-ISP Ver 3.0A PCBH A LAYRE#E3FH RS, 437l X FFSTC12 % %116Pin /20Pin / 28Pin /
32Pin. FRATLE T #AR S EING T — 5k br284%, 1 BB A2 SCFF16Pin /20Pin / 28Pin / 32Pin [
— b, P ERRRE R . IR TR R FE R S A B R AT S 40Pin rT, B K B 20-Pind 1) A2
2k, TR R HLR 2R X B R A 2R i
TESTC-ISP Ver 3.0A PCB # 5¢ i #idm e H 7 F2 7 1 TAE
KT
(1), R4 A HLA A H e 28 0 1 AL H 905
A. SVELEML, KHEEIP1IAIMCU-VCC, +5V H JE 45
B. 3VEAFML, 454 TP LHIMCU-VCC, 3. 3VHL YR I
(2). #EHz2k (STCHEAL)
Ao WG Qa0 5 B 9 Sk 3 N PC/ HEL RS —232 B 4742 1 47 & ] 13845
B. K [A]—um FUSBHE Sk 3 A PC/ Ha I USBH% 11 F T H H,
C. ¥ RAE—AUSBHIL I —ik3H ASTC-ISP Ver 3.0A PCBHrUSB14d J8 FH - T-RS-232i8
{EA L, thFUSB +5V Power] 2 (D43, USBHE 145 Hi)
(3) . HABITEA T &+
(4). SWIFF A T IR FARAS,  IEBIMCU-VCC Powerk] A2 (DAL), V&G4 HLIE
(5). SW3FF%
TR AR, PLO, P11 =1, |, REE4ESH .
AFHFIRZS, P1.0,P1.1=0,0, 550,
W HLE PR “ R IRA JEEIP1.0/PL.1 = 0,04 4IP3, O L&k Niiar 2”7 #hib
T SWTF e b T4 FOIRAS, iEH A HLAIPL. 0/P1. 1454251
(6) . K HLAd it U 1-Socket 8 55 88, B8 55 B 1 AL, ¥ 2 52 Jr HLJ2 8-Pin/20-Pin/28-Pin, Ifij
Ul-Socketi & /& 40-Pin, TATHI B RTE N, SET AT IR — b o
(7). T8 % “Download/ Fik” ( WIEL R AN EHZAIiEPCER LK —F E&HET
)
(8). 4% FSWIFFK, AWl EHER, JERMCU-VCC Power)] 5% (D41)
BEEFSTCHL F HLEE N TSPEE R (STC12 R HI¥A 5 21 A TSP)
(9). FEHEINE, FIESWIHIE, BEFSWIA G4 THE4% MIRE, MCU-VCC PowerdT A5
(D41), &P, BUFE AP, B EHR R AL,
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13.1.5 A FRS-2324%4#1283, WA FHISP TR MRS-2321B {555

FIFISTC-ISP Ver 3.0A PCB #Ri#E{TRS-232%% 4
%HWWHF H ORI b 5E il R 3/ ek :

2.

3.

Ul-Socke t 4 ' B AN 1548 N R AL

Hﬂﬂ)ﬂ%é}iiﬁ’] HLJR (MCU-VCC, GND) Az B HILAIPS. 0, P3. 142 N 5% # i CN2 4
KR #24 ERS R HUR R & 7 5PC/ AT 815 1 e

B RS HLAIPL. 0, P1. 132 N BE b CN24d JRE (4 5 75 2/ 34%)

4. UWIZIP1.0,P1.1=0,0, fEHz20, AI{EM P R4 DA EEERH, S0KP1L.OPLIHEMN

&4 5| #ISTC-ISP Ver3.0A PCB Rk I, #SW3JTFx4% F, NP1.0/P1.1=0,0.
KT % “Download/ NEL”

BEFN ARG HEAN (EREMNHF R A MHE, AZEMNERUSBIH, HNUSB
ANH)

NERAEFE, WP REINTE I B, AR, BN AE B &AL, E5
ANBEAEISP N 8 F8 FP it gk AN & T IR B AL, tndg, TR AMERE 1140 B WD 1 / B WDO %t

WA RS—-485 ¢k FIZEFP3. 0, P3. 1, sRHAN LR, 76 F 4 ROk LW I
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\x o N o |:1|:||:|
13.2 wiEsS/ LIRS, wiZss, HE

STC B AIUSAASE FART Fh g 136 2%/ 1 i s -

LA Z i 28 /I gads 7 n] LLSCHRE, AT HIKeil C51

2. fESTCE ML, 4 ikIntel [#18052/87C52/87C54/87C58, PhilipsffIP87C52/P87C54/P87C58 ) nf
PLT.

3. R EH RN Y AL AR RE 78y, B Zihhb e B i 17, ARG FE KR T
A 2T AE B ) M 5 0

RS
FAITA - STC12C5A60S2 R HIISPL BT AL T &gt TH (N M5070, W HIIE A 2 ke i)
T AT #28PIN/20PINHI A [ s AR,
28PIN/Z 28PINFIE 7R, 20PINAE20P INFRITE 7 AR

Ui Fuds S O 2 105 5ids, W HAEE8052 [ LA U B
STC12C5A60S2 R A S MLy R IyRean e A 1, "I LAH STC-ISP. EXE EH£: F#H P T E BT

SERFTLL T, IR AEAR &, T H CV5 /N Bl R 7 IE I A 1 S 3 U (19 STC-ISP. EXE
) “HOBF” RER, IR, TEAANINHT %4,

ﬁﬁﬁ#l _no_ BROBRF IIEKII’-JFI
A R T
L | =k FHE8 HE
1 |zz Iv
2 |34 76 58 IV
3 r
4 r
5 r
& n
T r
& n
g r
10 r
11 r
1z r
13 n
14 r
& +7HHIET = =
ol e ne 5 1A o
O THEEET ﬁﬁ%%mgl ganETEE | A
rREHRERE: |
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ot B i s/ o R PR
1. EAESEAFM UM e URERR R AR, Wil ORF, X, ZERgE
AR LA O — /NN AR o AR i i R A 3 e A S R STC-TSP. EXER) 8 R B
F7 kBN, WIRJTE.
2. WIB AT RIAHE KENSHRET)
B RGN BN TR, DR AR &/ F A7 d i T DU H P KA Bon R o T
4. IEA/DEL I FL B (FRATTH P M LT S I S 1R T)
5. VHIEPWM L EE (BRATH P P A 2 B S S T)

KR DB PR, ARG, AANIS051H P, =R LU T, A
AR ARG, — Bkl LLEE

F P e Dl BonfE i vl DA R AR B/ A s B2 G, e alisirH Py, i
AT DA E ORI “4ksRigtran 7, Al 4kELig T PR, XA G 10 . IRk s
BB~ M, FULAURAE — K% SRR AR AR R IR, B SRR, (HERSEA .
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13.3 BEX TEUERIER (SEHAMFE TE)

/* */
/* --- STC MCU Limited */
* --- WORSTC 1T RAIHFHL FIFHEAF I E 58 SR Hmmmmmmmmmme- */
/* --- Mobile: (86)13922809991 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
/AN REBEAERR T P AT BAE L R G R AR T, - - */
/% VEAERR T R B E R B A 1 STCR BERE AR 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)

{
ES =0; //Disable serial interrupt
TI=0; //Clear TI flag
SBUF =1; //send this data
while (!TD); //wait for the data is sent
TI=0; //clear TI flag
ES=1; //enable serial interrupt
H
void UART Interrupt)Receive(void) interrupt 4 using 1
{
unsigned char k = 0;
if (RI)
{
RI=0;
k = SBUF,
if (k == Self Define ISP_Command) /Icheck the serial data
{
delay(); //delay 1s
delay(); //delay 1s
soft reset to ISP_Monitor();
H
H
if (TT)
{
TI=0;
H
H
void soft reset to ISP_Monitor(void)
{
IAP_CONTR = 0x60; //0110,0000 soft reset system to run ISP monitor
H
void delay(void)
{
unsigned int j = 0;
unsigned int g = 0;
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for (j=0; j<5; j++)

{
for (g=0; g<60000; g++)
{
_nop_();
_nop_();
_nop_();
_nop_();
_nop_();
¥
¥
¥
void display MCU_Start Led(void)
{
unsigned char i = 0;
for (i=0; i<3; i++)
{
MCU_Start Led = 0; //Turn on work LED
dejay();
MCU Start Led =1; //Turn off work LED
dejay();
MCU _Start Led = 0; //Turn on work LED
¥
¥
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MRA: JCERESHIZ

INTRODUCTION

Assembly language is a computer language lying between the extremes of machine language and high-level lan-
guage like Pascal or C use words and statements that are easily understood by humans, although still a long way
from "natural”" language.Machine language is the binary language of computers.A machine language program is a
series of binary bytes representing instructions the computer can execute.

Assembly language replaces the binary codes of machine language with easy to remember "mnemonics'"that
facilitate programming.For example, an addition instruction in machine language might be represented by the
code "10110011".It might be represented in assembly language by the mnemonic "ADD".Programming with mne-
monics is obviously preferable to programming with binary codes.

Of course, this is not the whole story. Instructions operate on data, and the location of the data is specified by
various "addressing modes" emmbeded in the binary code of the machine language instruction. So, there may be
several variations of the ADD instruction, depending on what is added. The rules for specifying these variations
are central to the theme of assembly language programming.

An assembly language program is not executable by a computer. Once written, the program must undergo
translation to machine language. In the example above, the mnemonic "ADD" must be translated to the binary
code "10110011". Depending on the complexity of the programming environment, this translation may involve
one or more steps before an executable machine language program results. As a minimum, a program called an
"assembler" is required to translate the instruction mnemonics to machine language binary codes. Afurther step
may require a "linker" to combine portions of program from separate files and to set the address in memory at
which th program may execute. We begin with a few definitions.

An assembly language program i a program written using labels, mnemonics, and so on, in which each state-
ment corresponds to a machine instruction. Assembly language programs, often called source code or symbolic
code, cannot be executed by a computer.

A machine language program is a program containing binary codes that represent instructions to a computer.
Machine language programs, often called object code, are executable by a computer.

A assembler is a program that translate an assembly language program into a machine language program.
The machine language program (object code) may be in "absolute" form or in "relocatable" form. In the latter
case, "linking" is required to set the absolute address for execution.

A linker is a program that combines relocatable object programs (modules) and produces an absolute object
program that is executable by a computer. A linker is sometimes called a "linker/locator" to reflect its separate
functions of combining relocatable modules (linking) and setting the address for execution (locating).

A segment is a unit of code or data memory. A segment may be relocatable or absolute. A relocatable seg-
ment has a name, type, and other attributes that allow the linker to combine it with other paritial segments, if re-
quired, and to correctly locate the segment. An absolute segment has no name and cannot be combined with other
segments.

A module contains one or more segments or partial segments. A module has a name assigned by the user. The
module definitions determine the scope of local symbols. An object file contains one or more modules. A module
may be thought of as a "file" in many instances.

A program consists of a single absolute module, merging all absolute and relocatable segments from all input
modules. A program contains only the binary codes for instructions (with address and data constants) that are un-
derstood by a computer.
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ASSEMBLER OPERATION

There are many assembler programs and other support programs available to facilitate the development of ap-
plications for the 8051 microcontroller. Intel's original MCS-51 family assembler, ASM51, is no longer available
commercially. However, it set the standard to which the others are compared.

ASMS1 is a powerful assembler with all the bells and whistles. It is available on Intel development systems
and on the IBM PC family of microcomputers. Since these "host" computers contain a CPU chip other than the
8051, ASMSI is called a cross assembler. An 8051 source program may be written on the host computer (using
any text editor) and may be assembled to an object file and listing file (using ASM51), but the program may not
be executed. Since the host system's CPU chip is not an 8051, it does not understand the binary instruction in the
object file. Execution on the host computer requires either hardware emulation or software simulation of the tar-
get CPU. A third possibility is to download the object program to an 8051-based target system for execution.

ASMS1 is invoked from the system prompt by

ASMS1 source_file [assembler controls]

The source file is assembled and any assembler controls specified take effect. The assembler receives a source
file as input (e.g., PROGRAM.SRC) and generates an object file (PROGRAM.OBJ) and listing file (PROGRAM.
LST) as output. This is illustrated in Figure 1.

Since most assemblers scan the source program twice in performing the translation to machine language,
they are described as two-pass assemblers. The assembler uses a location counter as the address of instructions
and the values for labels. The action of each pass is described below.

PROGRAM.OBJ
PROGRAM.SRC
Legend PROGRAM.LST
QO Utility program
[ User file

Figure 1 Assembling a source program

Pass one

During the first pass, the source file is scanned line-by-line and a symbol table is built. The location counter de-
faults to 0 or is set by the ORG (set origin) directive. As the file is scanned, the location counter is incremented by
the length of each instruction. Define data directives (DBs or DWs) increment the location counter by the number
of bytes defined. Reserve memory directives (DSs) increment the location counter by the number of bytes re-
served.

Each time a label is found at the beginning of a line, it is placed in the symbol table along with the current
value of the location counter. Symbols that are defined using equate directives (EQUSs) are placed in the symbol
table along with the "equated" value. The symbol table is saved and then used during pass two.

Pass two

During pass two, the object and listing files are created. Mnemonics are converted to opcodes and placed in the
output files. Operands are evaluated and placed after the instruction opcodes. Where symbols appear in the oper-
and field, their values are retrieved from the symbol table (created during pass one) and used in calculating the
correct data or addresses for the instructions.

Since two passes are performed, the source program may use "forward references", that is, use a symbol be-
fore it is defined. This would occur, for example, in branching ahead in a program.
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The object file, if it is absolute, contains only the binary bytes (0OH-OFH) of the machine language program.
A relocatable object file will also contain a sysmbol table and other information required for linking and locating.
The listing file contains ASCII text codes (02H-7EH) for both the source program and the hexadecimal bytes in
the machine language program.

A good demonstration of the distinction between an object file and a listing file is to display each on the host
computer's CRT display (using, for example, the TYPE command on MS-DOS systems). The listing file clearly
displays, with each line of output containing an address, opcode, and perhaps data, followed by the program state-
ment from the source file. The listing file displays properly because it contains only ASCII text codes. Displaying
the object file is a problem, however. The output will appear as "garbage", since the object file contains binary
codes of an 8051 machine language program, rather than ASCII text codes.

ASSEMBLY LANGUAGE PROGRAM FORMAT

Assembly language programs contain the following:

Machine instructions

Assembler directives

Assembler controls

Comments

Machine instructions are the familiar mnemonics of executable instructions (e.g., ANL). Assembler directives
are instructions to the assembler program that define program structure, symbols, data, constants, and so on (e.g.,
ORG). Assembler controls set assembler modes and direct assembly flow (e.g., STITLE). Comments enhance the
readability of programs by explaining the purpose and operation of instruction sequences.

Those lines containing machine instructions or assembler directives must be written following specific rules
understood by the assembler. Each line is divided into "fields" separated by space or tab characters. The general
format for each line is as follows:

[label:] mnemonic [operand] [, operand] [...]1 [;commernt]

Only the mnemonic field is mandatory. Many assemblers require the label field, if present, to begin on the left in
column 1, and subsequent fields to be separated by space or tab charecters. With ASMS51, the label field needn't
begin in column 1 and the mnemonic field needn't be on the same line as the label field. The operand field must,
however, begin on the same line as the mnemonic field. The fields are described below.

Label Field

A label represents the address of the instruction (or data) that follows. When branching to this instruction, this la-
bel is usded in the operand field of the branch or jump instruction (e.g., SIMP SKIP).

Whereas the term "label" always represents an address, the term "symbol" is more general. Labels are one
type of symbol and are identified by the requirement that they must terminate with a colon(:). Symbols are as-
signed values or attributes, using directives such as EQU, SEGMENT, BIT, DATA, etc. Symbols may be ad-
dresses, data constants, names of segments, or other constructs conceived by the programmer. Symbols do not
terminate with a colon. In the example below, PAR is a symbol and START is a label (which is a type of symbol).

PAR EQU 500 ;"PAR" IS A SYMBOL WHICH
;REPRESENTS THE VALUE 500
START: MOV A, #OFFH ;"START" IS A LABEL WHICH

;REPRESENTS THE ADDRESS OF
;THE MOV INSTRUCTION

A symbol (or label) must begin with a letter, question mark, or underscore (_); must be followed by letters,

"o,

digit, "?", or "_"; and can contain up to 31 characters. Symbols may use upper- or lowercase characters, but they

are treated the same. Reserved words (mnemonics, operators, predefined symbols, and directives) may not be
used.
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Mnemonic Field

Intruction mnemonics or assembler directives go into mnemonic field, which follows the label field. Examples of
instruction mnemonics are ADD, MOV, DIV, or INC. Examples of assembler directives are ORG, EQU, or DB.

Operand Field

The operand field follows the mnemonic field. This field contains the address or data used by the instruction. A
label may be used to represent the address of the data, or a symbol may be used to represent a data constant. The
possibilities for the operand field are largely dependent on the operation. Some operations have no operand (e.g.,
the RET instruction), while others allow for multiple operands separated by commas. Indeed, the possibilties for
the operand field are numberous, and we shall elaborate on these at length. But first, the comment field.

Comment Field

Remarks to clarify the program go into comment field at the end of each line. Comments must begin with a semi-
colon (;). Each lines may be comment lines by beginning them with a semicolon. Subroutines and large sections
of a program generally begin with a comment block—serveral lines of comments that explain the general proper-
ties of the section of software that follows.

Special Assembler Symbols

Special assembler symbols are used for the register-specific addressing modes. These include A, RO through R7,
DPTR, PC, C and AB. In addition, a dollar sign ($) can be used to refer to the current value of the location coun-
ter. Some examples follow.

SETB C
INC DPTR
INB 11,8

The last instruction above makes effective use of ASM51's location counter to avoid using a label. It could also be
written as
HERE: JNB TI, HERE

Indirect Address

For certain instructions, the operand field may specify a register that contains the address of the data. The com-
mercial "at" sign (@) indicates address indirection and may only be used with RO, R1, the DPTR, or the PC, de-
pending on the instruction. For example,

ADD A, @RO

MOVC A, @A+PC

The first instruction above retrieves a byte of data from internal RAM at the address specified in RO. The second
instruction retrieves a byte of data from external code memory at the address formed by adding the contents of the
accumulator to the program counter. Note that the value of the program counter, when the add takes place, is the
address of the instruction following MOVC. For both instruction above, the value retrieved is placed into the ac-
cumulator.

Immediate Data

Instructions using immediate addressing provide data in the operand field that become part of the instruction. Im-
mediate data are preceded with a pound sign (#). For example,
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CONSTANT EQU 100
MOV A, #OFEH
ORL  40H, #CONSTANT

All immediate data operations (except MOV DPTR . #data) require eight bits of data. The immediate data are
evaluated as a 16-bit constant, and then the low-byte is used. All bits in the high-byte must be the same (00H or
FFH) or the error message "value will not fit in a byte" is generated. For example, the following instructions are
syntactically correct:

MOV A, #OFFOOH

MOV A, #00FFH

But the following two instructions generate error messages:
MOV A, #OFEOOH
MOV A, #01FFH

If signed decimal notation is used, constants from -256 to +255 may also be used. For example, the follow-
ing two instructions are equivalent (and syntactically correct):
MOV A, #-256
MOV A, #OFFOOH

Both instructions above put 00H into accumulator A.

Data Address

Many instructions access memory locations using direct addressing and require an on-chip data memory address
(00H to 7FH) or an SFR address (80H to OFFH) in the operand field. Predefined symbols may be used for the
SFR addresses. For example,

MOV A, 45H
MOV A, SBUF ;SAME AS MOV A, 99H
Bit Address

One of the most powerful features of the 8051 is the ability to access individual bits without the need for masking
operations on bytes. Instructions accessing bit-addressable locations must provide a bit address in internal data
memory (00h to 7FH) or a bit address in the SFRs (80H to OFFH).

There are three ways to specify a bit address in an instruction: (a) explicitly by giving the address, (b) using
the dot operator between the byte address and the bit position, and (c¢) using a predefined assembler symbol. Some
examples follow.

SETB OE7H ;EXPLICIT BIT ADDRESS
SETB ACC.7 ;DOT OPERATOR (SAME AS ABOVE)
JNB TI, $ J"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, #25MOD7
MOV A, #4

Since the MOD operator could be confused with a symbol, it must be seperated from its operands by at least one
space or tab character, or the operands must be enclosed in parentheses. The same applies for the other operators
composed of letters.

Logical Operators

The logical operators are
OR logical OR
AND logical AND
XOR logical Exclusive OR
NOT logical NOT (complement)
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The operation is applied on the corresponding bits in each operand. The operator must be separated from the op-
erands by space or tab characters. For example, the following two instructions are the same:

MOV
MOV

A, #'9 AND OFH
A, #9

The NOT operator only takes one operand. The following three MOV instructions are the same:

THREE
MINUS_THREE

EQU 3

EQU -3

MOV A, # (NOT THREE) + 1
MOV A, #MINUS_THREE
MOV A #11111101B

]

Special Operators

The sepcial operators are

SHR
SHL
HIGH
LOW

0

shift right
shift left
high-byte
low-byte
evaluate first

For example, the following two instructions are the same:

MOV
MOV

A, #8 SHL 1
A, #10H

The following two instructions are also the same:

MOV
MOV

A, #HIGH 1234H
A, #12H

Relational Operators
When a relational operator is used between two operands, the result is alwalys false (0000H) or true (FFFFH).

The operators are
EQ
NE
LT
LE
GT
GE

Note that for each operator, two forms are acceptable (e.g., "EQ" or

tests are "true":
MOV
MOV
MOV
MOV
MOV
MOV

= equals

<> not equals

< less than

<= less than or equal to

> greater than

>= greater than or equal to

A #5=5

A#5 NE 4
A#'X' LT 'Z
A#'X >='X
AH$ >0
A#100 GE 50

"="). In the following examples, all relational
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So, the assembled instructions are equal to
MOV A, #0FFH

Even though expressions evaluate to 16-bit results (i.e., OFFFFH), in the examples above only the low-order eight
bits are used, since the instruction is a move byte operation. The result is not considered too big in this case, be-
cause as signed numbers the 16-bit value FFFFH and the 8-bit value FFH are the same (-1).

Expression Examples
The following are examples of expressions and the values that result:

Expression Result
'B'-'A' 0001H
8/3 0002H
155 MOD 2 0001H
4%*4 0010H
8 AND 7 0000H
NOT 1 FFFEH
'A' SHL 8 4100H
LOW 65535 00FFH
@B+1)*2 0012H
SEQ4 0000H
'A' LT 'B' FFFFH
3 <=3 FFFFHss

A practical example that illustrates a common operation for timer initialization follows: Put -500 into Timer 1 reg-
isters TH1 and TL1. In using the HIGH and LOW operators, a good approach is
VALUE EQU -500
MOV  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 ;JASSEMBLE TO PUSH 1FH

MOV  PSW, #00001000B ;SELECT REGISTER BANK 1

USING 1

PUSH AR7 ;ASSEMBLE TO PUSH 0FH
Symbol Definition

The symbol definition directives create symbols that represent segment, registers, numbers, and addresses. None
of these directives may be preceded by a label. Symbols defined by these directives may not have been previously
defined and may not be redefined by any means. The SET directive is the only exception. Symbol definiton direc-
tives are described below.

Segment The format for the SEGMENT directive is shown below.
symbol SEGMENT segment_type

The symbol is the name of a relocatable segment. In the use of segments, ASMS51 is more complex than conven-
tional assemblers, which generally support only "code" and "data" segment types. However, ASM51 defines addi-
tional segment types to accommodate the diverse memory spaces in the 8051. The following are the defined 8051
segment types (memory spaces):

CODE (the code segment)

XDATA (the external data space)

DATA (the internal data space accessible by direct addressing, 00H—07H)

IDATA (the entire internal data space accessible by indirect addressing, 00H—07H)
BIT (the bit space; overlapping byte locations 20H-2FH of the internal data space)

For example, the statement

EPROM SEGMENT CODE

declares the symbol EPROM to be a SEGMENT of type CODE. Note that this statement simply declares what
EPROM is. To actually begin using this segment, the RSEG directive is used (see below).

EQU (Equate) The format for the EQU directive is
Symbol EQU expression

The EQU directive assigns a numeric value to a specified symbol name. The symbol must be a valid symbol
name, and the expression must conform to the rules described earlier.
The following are examples of the EQU directive:

N27 EQU 27 ;SET N27 TO THE VALUE 27
HERE EQU $ ;SET "HERE" TO THE VALUE OF
;THE LOCATION COUNTER
CR EQU 0DH ;SET CR (CARRIAGE RETURN) TO 0DH
MESSAGE: DB 'This is a message'
LENGTH EQU $ - MESSAGE ;"LENGTH" EQUALS LENGTH OF "MESSAGE"
Other Symbol Definition Directives The SET directive is similar to the EQU directive except the

symbol may be redefined later, using another SET directive.
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The DATA, IDATA, XDATA, BIT, and CODE directives assign addresses of the corresponding segment type
to a symbol. These directives are not essential. A similar effect can be achieved using the EQU directive; if used,
however, they evoke powerful type-checking by ASMS51. Consider the following two directives and four instruc-

tions:
FLAGI1 EQU 05H
FLAG2 BIT 05H
SETB  FLAGI

SETB  FLAG2
MOV  FLAGI, #0
MOV  FLAG2, #0

The use of FLAG2 in the last instruction in this sequence will generate a "data segment address expected" error
message from ASMS51. Since FLAG2 is defined as a bit address (using the BIT directive), it can be used in a set
bit instruction, but it cannot be used in a move byte instruction. Hence, the error. Even though FLAGI represents
the same value (05H), it was defined using EQU and does not have an associated address space. This is not an
advantage of EQU, but rather, a disadvantage. By properly defining address symbols for use in a specific memory
space (using the directives BIT, DATA, XDATA,ect.), the programmer takes advantage of ASM51's powerful
type-checking and avoids bugs from the misuse of symbols.

Storage Initialization/Reservation

The storage initialization and reservation directives initialize and reserve space in either word, byte, or bit units.
The space reserved starts at the location indicated by the current value of the location counter in the currently ac-
tive segment. These directives may be preceded by a label. The storage initialization/reservation directives are
described below.

DS (Define Storage)  The format for the DS (define storage) directive is
[label:] DS expression

The DS directive reserves space in byte units. It can be used in any segment type except BIT. The expression
must be a valid assemble-time expression with no forward references and no relocatable or external references.
When a DS statement is encountered in a program, the location counter of the current segment is incremented by
the value of the expression. The sum of the location counter and the specified expression should not exceed the
limitations of the current address space.

The following statement create a 40-byte buffer in the internal data segment:

DSEG AT 30H ;PUT IN DATA SEGMENT (ABSOLUTE, INTERNAL)
LENGTH EQU 40
BUFFER: DS LENGRH ;40 BYTES RESERVED

The label BUFFER represents the address of the first location of reserved memory. For this example, the buffer
begins at address 30H because "AT 30H" is specified with DSEG. The buffer could be cleared using the following
instruction sequence:

MOV  R7, #LENGTH

MOV RO, #BUFFER
LOOP: MOV  @RO, #0

DINZ R7, LOOP

(continue)
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To create a 1000-byte buffer in external RAM starting at 4000H, the following directives could be used:

XSTART EQU 4000H
XLENGTH EQU 1000

XSEG AT  XSTART
XBUFFER: DS XLENGTH

This buffer could be cleared with the following instruction sequence:

MOV DPTR, #XBUFFER
LOOP: CLR A
MOVX @DPTR, A

INC DPTR

MOV A, DPL

CINE A, #LOW (XBUFFER + XLENGTH + 1), LOOP
MOV A, DPH

CINE A, #HIGH (XBUFFER + XLENGTH + 1), LOOP
(continue)

This is an excellent example of a powerful use of ASM51's operators and assemble-time expressions. Since an
instruction does not exist to compare the data pointer with an immediate value, the operation must be fabricated
from available instructions. Two compares are required, one each for the high- and low-bytes of the DPTR. Fur-
thermore, the compare-and-jump-if-not-equal instruction works only with the accumulator or a register, so the
data pointer bytes must be moved into the accumulator before the CINE instruction. The loop terminates only
when the data pointer has reached XBUFFER + LENGTH + 1. (The "+1" is needed because the data pointer is
incremented after the last MOV X instruction.)

DBIT The format for the DBIT (define bit) directive is,
[label:] DBIT  expression

The DBIT directive reserves space in bit units. It can be used only in a BIT segment. The expression must be a
valid assemble-time expression with no forward references. When the DBIT statement is encountered in a pro-
gram, the location counter of the current (BIT) segment is incremented by the value of the expression. Note that
in a BIT segment, the basic unit of the location counter is bits rather than bytes. The following directives creat

three flags in a absolute bit segment:

BSEG ;BIT SEGMENT (ABSOLUTE)
KEFLAG: DBIT 1 ;KEYBOARD STATUS
PRFLAG: DBIT 1 ;PRINTER STATUS
DKFLAG: DBIT 1 ;DISK STATUS

Since an address is not specified with BSEG in the example above, the address of the flags defined by DBIT
could be determined (if one wishes to to so) by examining the symbol table in the .LST or .MS51 files. If the defi-
nitions above were the first use of BSEG, then KBFLAG would be at bit address 00H (bit 0 of byte address 20H).
If other bits were defined previously using BSEG, then the definitions above would follow the last bit defined.

DB (Define Byte) The format for the DB (define byte) directive is,
[label:] DB expression [, expression] [...]

The DB directive initializes code memory with byte values. Since it is used to actually place data constants in
code memory, a CODE segment must be active. The expression list is a series of one or more byte values (each of
which may be an expression) separated by commas.
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The DB directive permits character strings (enclosed in single quotes) longer than two characters as long as they
are not part of an expression. Each character in the string is converted to the corresponding ASCII code. If a label
is used, it is assigned the address of th first byte. For example, the following statements

CSEG AT 0100H
SQUARES: DB 0,1,4,9, 16,25 ;SQUARES OF NUMBERS 0-5
MESSAGE: DB '"Login:', 0 ;NULL-TERMINATED CHARACTER STRING
When assembled, result in the following hexadecimal memory assignments for external code memory:
Address Contents
0100 00
0101 01
0102 04
0103 09
0104 10
0105 19
0106 4C
0107 6F
0108 67
0109 69
010A 6E
010B 3A
010C 00

DW (Define Word) The format for the DW (define word) directive is
[label:] DW expression [, expression] [...]

The DW directive is the same as the DB directive except two memory locations (16 bits) are assigned for each
data item. For example, the statements

CSEG AT 200H
DW $,'A", 1234H, 2, 'BC'

result in the following hexadecimal memory assignments:

Address Contents
0200 02
0201 00
0202 00
0203 41
0204 12
0205 34
0206 00
0207 02
0208 42
0209 43

Program Linkage

Program linkage directives allow the separately assembled modules (files) to communicate by permitting inter-
module references and the naming of modules. In the following discussion, a "module" can be considered a "file."
(In fact, a module may encompass more than one file.)
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Public The format for the PUBLIC (public symbol) directive is
PUBLIC symbol [, symbol] [...]
The PUBLIC directive allows the list of specified symbols to known and used outside the currently assembled

module. A symbol declared PUBLIC must be defined in the current module. Declaring it PUBLIC allows it to be
referenced in another module. For example,

PUBLIC  INCHAR, OUTCHR, INLINE, OUTSTR

Extrn The format for the EXTRN (external symbol) directive is
EXTRN segment _type (symbol [, symbol] [...],...)

The EXTRN directive lists symbols to be referenced in the current module that are defined in other modules. The
list of external symbols must have a segment type associated with each symbol in the list. (The segment types are
CODE, XDATA, DATA, IDATA, BIT, and NUMBER. NUMBER s a type-less symbol defined by EQU.) The
segment type indicates the way a symbol may be used. The information is important at link-time to ensure sym-
bols are used properly in different modules.

The PUBLIC and EXTRN directives work together. Consider the two files, MAIN.SRC and MESSAGES.
SRC. The subroutines HELLO and GOOD_BYE are defined in the module MESSAGES but are made available
to other modules using the PUBLIC directive. The subroutines are called in the module MAIN even though they
are not defined there. The EXTRN directive declares that these symbols are defined in another module.

MAIN.SRC:

EXTRN CODE (HELLO, GOOD_BYE)

éALL HELLO

éALL GOOD BYE

END
MESSAGES.SRC:

PUBLIC HELLO, GOOD BYE
HELLO: &l.).egin subroutine)

RET

GOOD_BYE: (begin subroutine)
RET
END
Neither MAIN.SRC nor MESSAGES.SRC is a complete program; they must be assembled separately and
linked together to form an executable program. During linking, the external references are resolved with correct

addresses inserted as the destination for the CALL instructions.

Name The format for the NAME directive is
NAME module name
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All the usual rules for symbol names apply to module names. If a name is not provided, the module takes on
the file name (without a drive or subdirectory specifier and without an extension). In the absence of any use of
the NAME directive, a program will contain one module for each file. The concept of "modules," therefore, is
somewhat cumbersome, at least for relatively small programming problems. Even programs of moderate size (en-
compassing, for example, several files complete with relocatable segments) needn't use the NAME directive and
needn't pay any special attention to the concept of "modules." For this reason, it was mentioned in the definition
that a module may be considered a "file," to simplify learning ASM51. However, for very large programs (several
thousand lines of code, or more), it makes sense to partition the problem into modules, where, for example, each
module may encompass several files containing routines having a common purpose.

Segment Selection Directives

When the assembler encounters a segment selection directive, it diverts the following code or data into the select-
ed segment until another segment is selected by a segment selection directive. The directive may select may select
a previously defined relocatable segment or optionally create and select absolute segments.

RSEG (Relocatable Segment)  The format for the RSEG (relocatable segment) directive is
RSEG segment_name

Where "segment name" is the name of a relocatable segment previously defined with the SEGMENT directive.
RSEG is a "segment selection" directive that diverts subsequent code or data into the named segment until another
segment selection directive is encountered.

Selecting Absolute Segments RSEG selects a relocatable segment. An "absolute" segment, on the other
hand, is selected using one of the directives:

CSEG (AT address)
DSEG (AT address)
ISEG (AT address)
BSEG (AT address)
XSEG (AT address)

These directives select an absolute segment within the code, internal data, indirect internal data, bit, or external
data address spaces, respectively. If an absolute address is provided (by indicating "AT address"), the assembler
terminates the last absolute address segment, if any, of the specified segment type and creates a new absolute seg-
ment starting at that address. If an absolute address is not specified, the last absolute segment of the specified type
is continuted. If no absolute segment of this type was previously selected and the absolute address is omitted, a
new segment is created starting at location 0. Forward references are not allowed and start addresses must be ab-
solute.

Each segment has its own location counter, which is always set to 0 initially. The default segment is an ab-
solute code segment; therefore, the initial state of the assembler is location 0000H in the absolute code segment.
When another segment is chosen for the first time, the location counter of the former segment retains the last
active value. When that former segment is reselected, the location counter picks up at the last active value. The
ORG directive may be used to change the location counter within the currently selected segment.

ASSEMBLER CONTROLS

Assembler controls establish the format of the listing and object files by regulating the actions of ASM51. For the
most part, assembler controls affect the look of the listing file, without having any affect on the program itself.
They can be entered on the invocation line when a program is assembled, or they can be placed in the source file.
Assembler controls appearing in the source file must be preceded with a dollor sign and must begin in column 1.
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There are two categories of assembler controls: primary and general. Primary controls can be placed in the
invocation line or at the beginnig of the source program. Only other primary controls may precede a primary con-

trol. General controls may be placed anywhere in the source program.

LINKER OPERATION

In developing large application programs, it is common to divide tasks into subprograms or modules containing
sections of code (usually subroutines) that can be written separately from the overall program. The term "modu-
lar programming" refers to this programming strategy. Generally, modules are relocatable, meaning they are not
intended for a specific address in the code or data space. A linking and locating program is needed to combine the
modules into one absolute object module that can be executed.

Intel's RL51 is a typical linker/locator. It processes a series of relocatable object modules as input and creates
an executable machine language program (PROGRAM, perhaps) and a listing file containing a memory map and
symbol table (PROGRAM.M51). This is illustrated in following figure.

FILE3.0OBJ PROGRAM.ABS
FILE2.0BJ
FILE1.OBJ

PROGRAM.MAP

Legend
QO Utility program
[ User file

Linker operation

As relocatable modules are combined, all values for external symbols are resolved with values inserted into
the output file. The linker is invoked from the system prompt by

RL51 input_list [TO output file] [location_controls]

The input_list is a list of relocatable object modules (files) separated by commas. The output_list is the name
of the output absolute object module. If none is supplied, it defaults to the name of the first input file without any
suffix. The location_controls set start addresses for the named segments.

For example, suppose three modules or files (MAIN.OBJ, MESSAGES.OBJ, and SUBROUTINES.OBJ) are
to be combined into an executable program (EXAMPLE), and that these modules each contain two relocatable
segments, one called EPROM of type CODE, and the other called ONCHIP of type DATA. Suppose further that
the code segment is to be executable at address 4000H and the data segment is to reside starting at address 30H (in
internal RAM). The following linker invocation could be used:

RS51  MAIN.OBJ, MESSAGES.OBJ, SUBROUTINES.OBJ TO EXAMPLE & CODE
(EPROM (4000H) DATA (ONCHIP (30H))

Note that the ampersand character "&" is used as the line continuaton character.

If the program begins at the label START, and this is the first instruction in the MAIN module, then execu-
tion begins at address 4000H. If the MAIN module was not linked first, or if the label START is not at the begin-
ning of MAIN, then the program's entry point can be determined by examining the symbol table in the listing file
EXAMPLE.M51 created by RL51. By default, EXAMPLE.M51 will contain only the link map. If a symbol table
is desired, then each source program must have used the SDEBUG control. The following table shows the assem-
bler controls supported by ASM51.
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Assembler controls supported by ASMS51
PRIMARY/
NAME GENERAL DEFAULT ABBREV. MEANING
DATE (date) P DATE() DA Place string in header (9 char. max.)
DEBUG P NODEBUG DB Outputs debug symbol information to object file
EJECT G not applicable EJ Continue listing on next page
ERRORPRINT P NOERRORPRINT EP Designates a file to receive error messages in addition to the
(file) listing file (defauts to console)
NOERRORPRINT P NOERRORPRINT [ NOEP [Designates that error messages will be printed in listing file
only
GEN G GENONLY GO  [List only the fully expanded source as if all lines generated
by a macro call were already in the source file
GENONLY G GENONLY NOGE |List only the original source text in the listing file
INCLUED(file) G not applicable IC Designates a file to be included as part of the program
LIST G LIST LI Print subsequent lines of source code in listing file
NOLIST G LIST NOLI |Do not print subsequent lines of source code in lisitng file
MACRO P MACRO(50) MR  [Evaluate and expand all macro calls. Allocate percentage of]
(men_precent) free memory for macro processing
NOMACRO P MACRO(50) NOMR [Do not evalutate macro calls
MODS1 P MODS1 MO  |Recognize the 8051-specific predefined special function
registers
NOMODS51 P MODS1 NOMO |Do not recognize the 8051-specific predefined special
function registers
OBJECT(file) P OBJECT(source.OBJ) (0)] Designates file to receive object code
NOOBJECT P OBJECT(source.OBJ)[ NOOJ [Designates that no object file will be created
PAGING P PAGING PI Designates that listing file be broken into pages and each
will have a header
NOPAGING P PAGING NOPI |Designates that listing file will contain no page breaks
PAGELENGTH P PAGELENGT(60) PL Sets maximun number of lines in each page of listing file
(N) (range=10 to 65536)
PAGE WIDTH (N) P PAGEWIDTH(120) PW  |Set maximum number of characters in each line of listing
file (range = 72 to 132)
PRINT(file) P PRINT(source.LST) PR Designates file to receive source listing
NOPRINT P PRINT(source.LST) [ NOPR [Designates that no listing file will be created
SAVE G not applicable SA Stores current control settings from SAVE stack
RESTORE G not applicable RS Restores control settings from SAVE stack
REGISTERBANK P REGISTERBANK(0) RB Indicates one or more banks used in program module
(rb,...)
NOREGISTER- P REGISTERBANK(0)| NORB |Indicates that no register banks are used
BANK
SYMBOLS P SYMBOLS SB Creates a formatted table of all symbols used in program
NOSYMBOLS P SYMBOLS NOSB [Designates that no symbol table is created
TITLE(string) G TITLE() TT Places a string in all subsequent page headers (max.60
characters)
WORKFILES P same as source WF  |Designates alternate path for temporay workfiles
(path)
XREF P NOXREF XR Creates a cross reference listing of all symbols used in
program
NOXREF P NOXREF NOXR [Designates that no cross reference list is created
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MACROS

The macro processing facility (MPL) of ASM51 is a "string replacement" facility. Macros allow frequently used
sections of code be defined once using a simple mnemonic and used anywhere in the program by inserting the
mnemonic. Programming using macros is a powerful extension of the techniques described thus far. Macros can
be defined anywhere in a source program and subsequently used like any other instruction. The syntax for macro
definition is

%*DEFINE (call_pattern) (macro_body)

Once defined, the call pattern is like a mnemonic; it may be used like any assembly language instruction by
placing it in the mnemonic field of a program. Macros are made distinct from "real" instructions by preceding
them with a percent sign, "%". When the source program is assembled, everything within the macro-body, on
a character-by-character basis, is substituted for the call-pattern. The mystique of macros is largely unfounded.
They provide a simple means for replacing cumbersome instruction patterns with primitive, easy-to-remember
mnemonics. The substitution, we reiterate, is on a character-by-character basis—nothing more, nothing less.

For example, if the following macro definition appears at the beginning of a source file,

%*DEFINE (PUSH_DPTR)
(PUSH DPH
PUSH DPL
)

then the statement
%PUSH_DPTR
will appear in the .LST file as

PUSH DPH
PUSH DPL

The example above is a typical macro. Since the 8051 stack instructions operate only on direct addresses,
pushing the data pointer requires two PUSH instructions. A similar macro can be created to POP the data pointer.
There are several distinct advantages in using macros:

A source program using macros is more readable, since the macro mnemonic is generally more indicative
of the intended operation than the equivalent assembler instructions.

The source program is shorter and requires less typing.

Using macros reduces bugs

Using macros frees the programmer from dealing with low-level details.

The last two points above are related. Once a macro is written and debugged, it is used freely without the worry
of bugs. In the PUSH DPTR example above, if PUSH and POP instructions are used rather than push and pop
macros, the programmer may inadvertently reverse the order of the pushes or pops. (Was it the high-byte or low-
byte that was pushed first?) This would create a bug. Using macros, however, the details are worked out once—
when the macro is written—and the macro is used freely thereafter, without the worry of bugs.

Since the replacement is on a character-by-character basis, the macro definition should be carefully con-
structed with carriage returns, tabs, ect., to ensure proper alignment of the macro statements with the rest of the
assembly language program. Some trial and error is required.

There are advanced features of ASM51's macro-processing facility that allow for parameter passing, local
labels, repeat operations, assembly flow control, and so on. These are discussed below.
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Parameter Passing

A macro with parameters passed from the main program has the following modified format:

%*DEFINE (macro_name (parameter list)) (macro_body)
For example, if the following macro is defined,
%*DEFINE (CMPA# (VALUE))
(CINE A, #%VALUE, $ +3
)

then the macro call
%CMPA# (20H)

will expand to the following instruction in the .LST file:
CINE  A,#20H,$+3

Although the 8051 does not have a "compare accumulator” instruction, one is easily created using the CINE
instruction with "$+3" (the next instruction) as the destination for the conditional jump. The CMPA# mnemonic
may be easier to remember for many programmers. Besides, use of the macro unburdens the programmer from
remembering notational details, such as "$+3."

Let's develop another example. It would be nice if the 8051 had instructions such as

JUMP IF ACCUMULATOR GREATER THAN X

JUMP IF ACCUMULATOR GREATER THAN OR EQUAL TO X
JUMP IF ACCUMULATOR LESS THAN X

JUMP IF ACCUMULATOR LESS THAN OR EQUAL TO X

but it does not. These operations can be created using CINE followed by JC or JNC, but the details are tricky.
Suppose, for example, it is desired to jump to the label GREATER _THAN if the accumulator contains an ASCII
code greater than "Z" (5AH). The following instruction sequence would work:

CINE A, #5BH, $-3

INC GREATER THAN
The CJINE instruction subtracts 5BH (i.e., "Z" + 1) from the content of A and sets or clears the carry flag accord-
ingly. CINE leaves C=1 for accumulator values 00H up to and including SAH. (Note: SAH-SBH<O0, therefore
C=1; but SBH-5SBH=0, therefore C=0.) Jumping to GREATER THAN on the condition "not carry" correctly
jumps for accumulator values SBH, SCH, SDH, and so on, up to FFH. Once details such as these are worked out,
they can be simplified by inventing an appropriate mnemonic, defining a macro, and using the macro instead of

the corresponding instruction sequence. Here's the definition for a "jump if greater than" macro:

%*DEFINE (JGT (VALUE, LABEL))
(CINE A, #%VALUE+1, $+3  ;JGT
JNC  %LABEL
)

To test if the accumulator contains an ASCII code greater than "Z," as just discussed,the macro would be called as
%JGT  ('Z', GREATER THAN)
ASMS51 would expand this into

CINE A, #5BH, $+3 JGT
INC GREATER THAN

The JGT macro is an excellent example of a relevant and powerful use of macros. By using macros, the program-
mer benefits by using a meaningful mnemonic and avoiding messy and potentially bug-ridden details.
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Local Labels
Local labels may be used within a macro using the following format:

%*DEFINE (macro_name [(parameter_list)])
[LOCAL list of local labels] (macro_body)

For example, the following macro definition

%*DEFINE  (DEC_DPTR) LOCAL SKIP

(DEC  DPL :DECREMENT DATA POINTER
MOV A, DPL
CINE A, #OFFH, %SKIP
DEC DPL
%SKIP: )

would be called as
%DEC_DPTR
and would be expanded by ASMS51 into

DEC  DPL :DECREMENT DATA POINTER
MOV A, DPL

CINE A, #OFFH, SKIPOO

DEC  DPH

SKIPO0O:

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/O DRIVERS
;0=28251 SERIAL I/O 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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MizEB: CiESiHwmiE
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);
H
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 ]0to 255

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 10 t04,294,967,295

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 = 0xDO; sbit EA = 0xAF;
sfr ACC = 0xEOQ; sbit ES 0xAC;
sfr B = 0xFO; sbit ET1 0xAB;
sfr SP = 0x81; sbit EX1 0xAA;
sfr DPL = 0x82; sbit ETO 0xA9;
sfr DPH = 0x83; sbit EXO0 = 0xAS,;
sfr PCON = 0x87; /* 1P */
sfr TCON = 0x88; sbit PS = 0xBC;
sfr TMOD = 0x89; sbit PT1 0xBB;
sfr TLO = 0x8A; sbit PX1 0xBA;
sfr TL1 = 0x8B; sbit PTO 0xB9;
sfr THO = 0x8C; sbit PX0 = 0xBS;
sfr TH1 = 0x8D; /* P3 */
sfr 1IE = 0xAS,; sbit RD = 0xB7;
sfr 1P = 0xBS; sbit WR 0xB6;
sfr SCON = 0x98; sbit T1 = 0xBS5;
sfr SBUF = 0x99; sbit TO = 0xB4;
/* BIT Register */ sbit INT1 0xB3;
/* PSW */ sbit INTO 0xB2;
sbit CY = 0xD7; sbit TXD 0xB1;
sbit AC = 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;

P 0 L T R A ]
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MEMORY TYPES AND MODELS

The 8051 has various types of memory space, including internal and external code and data memory. When de-
claring variables, it is hence reasonable to wonder in which type of memory those variables would reside. For this
purpose, several memory type specifiers are available for use, as shown in following table.

Memory types used in 8051 C language
Memory Type Description (Size)
code Code memory (64 Kbytes)
data Directly addressable internal data memory (128 bytes)
idata Indirectly addressable internal data memory (256 bytes)
bdata Bit-addressable internal data memory (16 bytes)
xdata External data memory (64 Kbytes)
pdata Paged external data memory (256 bytes)

The first memory type specifier given in above table is code. This is used to specify that a variable is to reside in
code memory, which has a range of up to 64 Kbytes. For example:

char code errormsg[ | ="An error occurred" ;

declares a char array called errormsg that resides in code memory.
If you want to put a variable into data memory, then use either of the remaining five data memory specifiers
in above table. Though the choice rests on you, bear in mind that each type of data memory affect the speed of ac-

cess and the size of available data memory. For instance, consider the following declarations:

signed int data numl;
bit bdata numbit;
unsigned int xdata num?2;

The first statement creates a signed int variable num1 that resides in inernal data memory (00H to 7FH). The next
line declares a bit variable numbit that is to reside in the bit-addressable memory locations (byte addresses 20H
to 2FH), also known as bdata. Finally, the last line declares an unsigned int variable called num?2 that resides in
external data memory, xdata. Having a variable located in the directly addressable internal data memory speeds
up access considerably; hence, for programs that are time-critical, the variables should be of type data. For other
variants such as 8052 with internal data memory up to 256 bytes, the idata specifier may be used. Note however
that this is slower than data since it must use indirect addressing. Meanwhile, if you would rather have your vari-
ables reside in external memory, you have the choice of declaring them as pdata or xdata. A variable declared
to be in pdata resides in the first 256 bytes (a page) of external memory, while if more storage is required, xdata
should be used, which allows for accessing up to 64 Kbytes of external data memory.

What if when declaring a variable you forget to explicitly specify what type of memory it should reside in, or
you wish that all variables are assigned a default memory type without having to specify them one by one? In this
case, we make use of memory models. The following table lists the various memory models that you can use.

Memory models used in 8051 C language
Memory Model Description
Small Variables default to the internal data memory (data)
Compact Variables default to the first 256 bytes of external data memory (pdata)
Large Variables default to external data memory (xdata)
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A program is explicitly selected to be in a certain memory model by using the C directive, #pragma. Otherwise,
the default memory model is small. It is recommended that programs use the small memory model as it allows for
the fastest possible access by defaulting all variables to reside in internal data memory.

The compact memory model causes all variables to default to the first page of external data memory while
the large memory model causes all variables to default to the full external data memory range of up to 64 Kbytes.

ARRAYS

Often, a group of variables used to store data of the same type need to be grouped together for better readability.
For example, the ASCII table for decimal digits would be as shown below.

ASCII table for decimal digits

Decimal Digit ASCII Code In Hex
0 30H
31H
32H
33H
34H
35H
36H
37H
38H
39H

Ol |Q|n|[n|B]|W[IN|—

To store such a table in an 8051 C program, an array could be used. An array is a group of variables of the same
data type, all of which could be accessed by using the name of the arrary along with an appropriate index.
The array to store the decimal ASCII table is:

int table [10] =
{0x30, 0x31, 0x32, 0x33, 0x34, 0x35, 0x36, 0x37, 0x38, 0x39};

Notice that all the elements of an array are separated by commas. To access an individul element, an index start-
ing from 0 is used. For instance, table[0] refers to the first element while table[9] refers to the last element in this
ASCII table.

STRUCTURES

Sometime it is also desired that variables of different data types but which are related to each other in some way
be grouped together. For example, the name, age, and date of birth of a person would be stored in different types
of variables, but all refer to the person's personal details. In such a case, a structure can be declared. A structure is
a group of related variables that could be of different data types. Such a structure is declared by:

struct  person {
char name;
int age;
long DOB;
B
Once such a structure has been declared, it can be used like a data type specifier to create structure variables that
have the member's name, age, and DOB. For example:

struct  person grace = {"Grace", 22, 01311980};
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would create a structure variable grace to store the name, age, and data of birth of a person called Grace. Then in
order to access the specific members within the person structure variable, use the variable name followed by the
dot operator (.) and the member name. Therefore, grace.name, grace.age, grace.DOB would refer to Grace's name,
age, and data of birth, respectively.

POINTERS

When programming the 8051 in assembly, sometimes register such as R0, R1, and DPTR are used to store the ad-
dresses of some data in a certain memory location. When data is accessed via these registers, indirect addressing
is used. In this case, we say that RO, R1, or DPTR are used to point to the data, so they are essentially pointers.
Correspondingly in C, indirect access of data can be done through specially defined pointer variables. Point-
ers are simply just special types of variables, but whereas normal variables are used to directly store data, pointer
variables are used to store the addresses of the data. Just bear in mind that whether you use normal variables or
pointer variables, you still get to access the data in the end. It is just whether you go directly to where it is stored
and get the data, as in the case of normal variables, or first consult a directory to check the location of that data
before going there to get it, as in the case of pointer variables.
Declaring a pointer follows the format:

data type  *pointer name;

where
data_type refers to which type of data that the pointer is pointing to
* denotes that this is a pointer variable
pointer name is the name of the pointer

As an example, the following declarations:

int  * numPtr
int num;
numPtr = &num;

first declares a pointer variable called numPtr that will be used to point to data of type int. The second declaration
declares a normal variable and is put there for comparison. The third line assigns the address of the num variable
to the numPtr pointer. The address of any variable can be obtained by using the address operator, &, as is used in
this example. Bear in mind that once assigned, the numPtr pointer contains the address of the num variable, not
the value of its data.

The above example could also be rewritten such that the pointer is straightaway initialized with an address
when it is first declared:

int num;
int  * numPtr = &num,;

In order to further illustrate the difference between normal variables and pointer variables, consider the fol-
lowing, which is not a full C program but simply a fragment to illustrate our point:

int num=7,

int * numPtr = &num;
printf ("%d\n", num);
printf ("%d\n", numPtr);
printf ("%d\n", &num);
printf ("%d\n", *numPtr);
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The first line declare a normal variable, num, which is initialized to contain the data 7. Next, a pointer variable,
numPtr, is declared, which is initialized to point to the address of num. The next four lines use the printf( ) func-
tion, which causes some data to be printed to some display terminal connected to the serial port. The first such
line displays the contents of the num variable, which is in this case the value 7. The next displays the contents of
the numPtr pointer, which is really some weird-looking number that is the address of the num variable.The third
such line also displays the addresss of the num variable because the address operator is used to obtain num's ad-
dress. The last line displays the actual data to which the numPtr pointer is pointing, which is 7. The * symbol is
called the indirection operator, and when used with a pointer, indirectly obtains the data whose address is pointed
to by the pointer. Therefore, the output display on the terminal would show:

7

13452 (or some other weird-looking number)

13452 (or some other weird-looking number)

7

A Pointer's Memory Type

Recall that pointers are also variables, so the question arises where they should be stored. When declaring point-
ers, we can specify different types of memory areas that these pointers should be in, for example:

int * xdata numPtr = & num;
This is the same as our previous pointer examples. We declare a pointer numPtr, which points to data of type int
stored in the num variable. The difference here is the use of the memory type specifier xdata after the *. This is
specifies that pointer numPtr should reside in external data memory (xdata), and we say that the pointer's memory
type is xdata.

Typed Pointers

We can go even further when declaring pointers. Consider the example:
int data * xdata numPtr= &num;

The above statement declares the same pointer numPtr to reside in external data memory (xdata), and this pointer
points to data of type int that is itself stored in the variable num in internal data memory (data). The memory type
specifier, data, before the * specifies the data memory type while the memory type specifier, xdata, after the *
specifies the pointer memory type.

Pointer declarations where the data memory types are explicitly specified are called typed pointers. Typed
pointers have the property that you specify in your code where the data pointed by pointers should reside. The
size of typed pointers depends on the data memory type and could be one or two bytes.

Untyped Pointers

When we do not explicitly state the data memory type when declaring pointers, we get untyped pointers, which
are generic pointers that can point to data residing in any type of memory. Untyped pointers have the advantage
that they can be used to point to any data independent of the type of memory in which the data is stored. All un-
typed pointers consist of 3 bytes, and are hence larger than typed pointers. Untyped pointers are also generally
slower because the data memory type is not determined or known until the complied program is run at runtime.
The first byte of untyped pointers refers to the data memory type, which is simply a number according to the fol-
lowing table. The second and third bytes are,respectively,the higher-order and lower-order bytes of the address
being pointed to.
An untyped pointer is declared just like normal C, where:
int * xdata numPtr = &num;

does not explicitly specify the memory type of the data pointed to by the pointer. In this case, we are using un-
typed pointers.
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Data memory type values stored in first byte of untyped pointers
Value Data Memory Type

1 idata

2 xdata

3 pdata

4 data/bdata

5 code

FUNCTIONS

In programming the 8051 in assembly, we learnt the advantages of using subroutines to group together common
and frequently used instructions. The same concept appears in 8051 C, but instead of calling them subroutines, we
call them functions. As in conventional C, a function must be declared and defined. A function definition includes
a list of the number and types of inputs, and the type of the output (return type), puls a description of the internal
contents, or what is to be done within that function.

The format of a typical function definition is as follows:

return_type function name (arguments) [memory] [reentrant] [interrupt] [using]

{
H

where
return_type refers to the data type of the return (output) value
function_name is any name that you wish to call the function as
arguments is the list of the type and number of input (argument) values
memory refers to an explicit memory model (small, compact or large)
reentrant refers to whether the function is reentrant (recursive)
interrupt indicates that the function is acctually an ISR
using explicitly specifies which register bank to use

Consider a typical example, a function to calculate the sum of two numbers:

int sum (int a, int b)

{
}

This function is called sum and takes in two arguments, both of type int. The return type is also int, meaning that
the output (return value) would be an int. Within the body of the function, delimited by braces, we see that the re-
turn value is basically the sum of the two agruments. In our example above, we omitted explicitly specifying the
options: memory, reentrant, interrupt, and using. This means that the arguments passed to the function would be
using the default small memory model, meaning that they would be stored in internal data memory. This function
is also by default non-recursive and a normal function, not an ISR. Meanwhile, the default register bank is bank 0.

return a + b;

Parameter Passing

In 8051 C, parameters are passed to and from functions and used as function arguments (inputs). Nevertheless, the
technical details of where and how these parameters are stored are transparent to the programmer, who does not
need to worry about these techinalities. In 8051 C, parameters are passed through the register or through memory.
Passing parameters through registers is faster and is the default way in which things are done. The registers used
and their purpose are described in more detail below.
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Registers used in parameter passing

Number of Argument [Char / 1-Byte Pointer| INT / 2-Byte Pointer | Long/Float | Generic Pointer
1 R7 R6 & R7 R4-R7 R1-R3
2 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

P 0 L T R A ]
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Bfif5RC: STC12C5A60S2 &% 8 L S454E

Absolute Maximum Ratings

Parameter Symbol Min Max Unit
Srotage temperature TST -55 +125 T
Operating temperature (I) TA -40 +85 C
Operating temperature (C) TA 0 +70 C
DC power supply (5V) VDD - VSS -0.3 +5.5 A%
DC power supply (3V) VDD - VSS -0.3 +3.6 \
Voltage on any pin - -0.3 VCC+0.3 \%

DC Specification (5V MCU)

Sym | Parameter Sp.eciﬁcation — 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 - - \% 5V

Vi Input High (RESET) 2.2 - - A" 5V

Tous Sink Current for output low (P0,P1,P2,P3) - 20 - mA | 5V@Vpin=0.45V

Tou (SQOEzrlziit_lfu(ti;i)ent for output high (P0,P1,P2,P3) 150 230 ) WA sv

Lo | g o b FOPLEED |y | svavme2av

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 .

Sym Parameter - — Test Condition
Min. | Typ | Max. | Unit

Voo Operating Voltage 2.2 33 3.6 A%

Ipp Power Down Current - <0.1 | - uA 3.3V

Iipe Idle Current - 2.0 - mA | 3.3V

e Operating Current - 4 10 mA | 3.3V

Vi Input Low (PO,P1,P2,P3) - - 0.8 A% 3.3V

Vi Input High (P0,P1,P2,P3) 2.0 - - A% 3.3V

Vi Input High (RESET) 2.2 - - v 3.3V

Tou Sink Current for output low (P0,P1,P2,P3) - 20 - mA | 3.3V@Vpin=0.45V

To (S,Qoicsliljogu(tjl;ll;r)ent for output high (P0,P1,P2,P3) 40 70 ) WA 33V

Tows (S;ll;lsrﬁi;illc)urrent for output high (P0,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

P 0 L T R A ]
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MIRD: REBEM256F BRAMIEE S LR ISR

:/* ——  STC International Limited */
/% — STC kP 2006/1/6 V1.0 */

;/% ———  STC12C5A60S2 FRFIHL AL A E0H KURAMIE] 42 3 1kl R 7 */
:/* —— Mobile: 13922805190 */
. /¥ —— TFax: 0755-82905966 */
/% —— Tel: 0755-82948409 */
:/*% —— Web: www. STCMCU. com */
/% ———  KHIRFEFLESTC-ISP Ver 3. 0A. PCBAY F#4mfE T A biti@id ———————- */

kR ER A, R I T STCRO VR R — #/
kIR | AR, W I T STCRU VIR R — %/

TEST CONST EQU 5AH
:;TEST RAM  EQU  03H
ORG  0000H
LIMP INITIAL

ORG 0050H
INITIAL:
MOV RO, #253

MOV RI, #H
TEST ALL RAM:

MOV R2,  #0FFH
TEST _ONE_RAM:

MOV A, R2

MOV @R1, A

CLR A

MOV A, @R1

CINE A, 2H,  ERROR DISPLAY
DINZ R2,  TEST ONE RAM

INC RI

DINZ RO, TEST ALL RAM
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OK_DISPLAY:

MOV PI1, #11111110B
Waitl:

SIMP  Waitl

ERROR_DISPLAY:
MOV A, R1
MOV PI, A
Wait2:
SIMP  Wait2
END

T [ O T R A A FHL: 0513-5501 2928 /2929 / 2966
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MisRE: F&E O BlOEO

STC12C5A60S2 R F LR AT O 7 ROTH T 1/08 . MRENHRGH, BITORE
L, BT R R IATI/ 00 R —ME 5. SEHETE.

EEAE T R0, AT OER S B S FEs, HERFR2EER, NSYSclk/12 (SYSclkA
RGN o B ERXDYE (P3.0) HN, FIPBALRT4FETXDN (P3. 1) #i. Kik. #
W) e8I EUHE, (RALTESE .

—. F74HC1659 AT N
T S P R T4HC L1659 JE —ANSAL AT 4 N 1 422 1 H R 1

12Cxxx Gl Sl 4l 3l14l13
H G F E

oOle—
I
ol
= |le—
jo2}
ol

b

olt—
I

o |—

= |t—

o D " H
P3. 0}« Q < 9 10
) TAHC165 SN . T4HC165 SIN
P3. 1 =
] —_ 7=
Yost cp 1% st cp
P1.0 L I S S U I S N I G
— Vee /e
- = 104 . = -i-_1|04 Vee
N /T

TAHC165/2801 HAT B AR /88 . ML/ BN (S/L) Hm BIRBVEES, FFATHINRN
B E N A 4US/L=1, HEMehEE kg (E150) RCHE PR, RSN, X 7ER
BREKIIRAE AT, Bk QuEIQT MR AT

K, TXD(P3. 1) AR AFE AL Bk ¥ th i 5 BT T4HC165 IS AL Bk i e N 3 CPAEIE; RXD
(P3.0) B8 AT%n N\ 55 T4HC165 1% 5 47 %0 H 3mQuAHZ . P1. O SR¥ZHI7T4HC165 B0 5 BN
MiES/LAHZE; TAHC1658IR #h2E1kug (158D e, RoNREFRERAN. ST RES S
AR, PSR ERE (QES) MHIE.

NHEFRE R A6A Y R OB ABAKIE (BA AT , IHEEAHFZ A ERAM 200
THEIHITH .
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s BEE AR
s WCE N EBRAMELHE [X ik
s HATEAEEE, S/1L=0

s RVFHATAEALS/L=1

.ﬁggﬁiﬁﬁ R4 741S 165 AN %

MOV R7, #05H

MOV RO, #20H
START: CLR P1.0

SETB P1.0

MOV R1, #02H
RXDATA: MOV SCON, #00010000B
WAIT: JNB RI, WAIT

CLR RI

MOV A, SBUF

MOV @RO, A

INC RO

DJNZ  R1, RXDATA

DJNZ  R7, START

T R S AT RO R R ) A%

s B AT IR0, SR vERRIL Fﬂ%% NEE

s REGE— W, R SR
;@Mﬁ@,@%Tm%&

s AR

;IR FERAMZEMX

; FRAF—AN ik

s NS —HBE, 4kt

; SR AR CE BT EAN
3 XPHUR EAT A3

Rz 7

X B, WAl kT

Ko MWELR EUF, 4% LETHEY RN DLTR TR, (HI R, A5/ gl

ﬂ‘r%o

—. B74HC164 B HITHRIE O
TAHC164280 Bf NI AL 2 A7 a8 N R FIFH74HC1649 i —ANSALf i H A3z 1 HL .

12Cxxx

P3.0

e A

-

REEREDE

R C QD I‘ H
A, B
TAHC164
Vee
6nd ¢ g cp
ok 'y

>

0 A A 0

2 \ R
A B
f, 74HC164
ccC
7
Gnd ¢ g cp

9A 8“
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MR HLEAT O TAETE 7 ROMI R ILIRAS IS, B ATEE HP3. 0 (RXD) &, BArif 4k
P3.1 (TXD) i&tH. FEREALETERIIMER T, &7 D RIE G A — A — 7 N 74HC164
o WREFRH I, BT T4HC164T0 AT i il uw, TR B AT A NG RE LA e R
BERWAAL, a4, ETAHCT6AR) 4 H o SN ekt =250 1458, DUEARAIE
AT N 45 R P A H O
T2 RAMZE PR X 30H,  31HA PN 25 3 4T F1 HH T4HC 16447 ¥ th () T2 1%

START: MOV R7, #02H ; WEERENTZTANH
MOV RO, #30H s BEEHhERE
MOV SCON, #O0OH ; WESRTHITR0
SEND: MOV A, @RO
MOV SBUF, A s BEERAT HRIE R
WAIT: JNB TI, WAIT s —WUEE R RIETE, TESEST
CLR TI
INC RO s BUF—1M 4
DJNZ R7, SEND
RET
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MisRF: FIASTCE R EEIORELCDE /R

Vee
T 21K
B e
—
-
—
N
—| —] =] | © o — J
eo| eof oo Tof o ol eof ool
B I 2 Iz Sl &l S| Seas
| ] ) —| O
©Of o) <H) oof o) —<| =] =] | = <r'| <| | o] =
o) to| o)
/ - m N - O N O © — N ™ B I A I
ot sifsszcssss |
vCe Segld 7T I 5 By po.4 |20
o el 8 1oy g po. 5|28
Seglbh 9 b1 7 P0. 6 37
1008 — o,
T P0. 7
RI P3.0 EA L|\"cc
Lok Pa. 3 8051 pa. 1|24
= P3. 1 ALE |22
p3. 2 PSEN |22
P3.3 P2.7 31_89323
b3 4 po. 30 Seg22
3.5 3 P25 29  Seg2l
O~ - = o O —~ = o =
™M N = = v F AN AN AN AN AN
A, A, < >< = A A 0 A A 0
o
s ocl Ch| o =] o ~:| <| w] o] =| =
s — o~ ] N ) N N ) N N N
=l
e — o| | o] o] o
= <=z g
obof oof oo wof ool
[ L) L L) L)
Sl &l &) 4l &
<33pF <33pF
I I

ABRIAFREOR S, 1§

AT IH AR

U2

Com0
Coml
Seg0
Segl
Seg2
Seg3
Seg4
Segh
Segb
Seg?
Seg8
Seg9
Segl0
Segll
Segl2
Segl3
Segl4
Seglh
Segl6
Segl7
Segl8
Segl9
Seg20
Seg21
Seg22
Seg23
Com2

P B E SR T A RA R
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NAME LcdDriver
#include<reg52.h>

- 3fe sfe sk she sk sie st sk sk sk sk st sfe st she she sk ske sk ske sk sk sk sk sk sk st st st she sk sk sl ske sk sk sie sk sk sk sk ste st sk ste st sk ske sk ske sk sk st sk sk sk st st ste st sk st sl sk ske sk sk stk skoske sk skeoskeoskeoskoskokokosk
s

;the LCD is 1/3 duty and 1/3 bias; 3Com*24Seg; 9 display RAM;

; Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
;Com0: ComOData0: Seg7  Seg6b  Seg5 Segd  Seg3 Seg2  Segl  Seg0
; ComODatal: Segl5 Segl4 Segl3 Segl2 Segll Segl0 Seg9  Seg8

; ComOData2: Seg23  Seg22 Seg2l Seg20 Segl9 Segl8 Segl7 Segl6
;Coml: ComlData0: Seg7  Seg6b  Seg5 Segd  Seg3 Seg2  Segl  Seg0
; ComlDatal: Segl5 Segl4 Segl3 Segl2 Segll Segl0 Seg9  Seg8

; ComlData2: Seg23  Seg22 Seg2l Seg20 Segl9 Segl8 Segl7 Segl6
;Com2: Com2Data0: Seg7  Seg6b  Seg5 Seg4  Seg3 Seg2  Segl  Seg0
; Com2Datal: Segl5 Segl4 Segl3 Segl2 Segll Segl0 Seg9  Seg8

; Com?2Data2: Seg23  Seg22 Seg2l Seg20 Segl9 Segl8 Segl7 Segl6

sk sk ok s ok ok o sk ok ok ok ok ok R sk ok ok sk ok ok sk ok ok R sk ok ok sk ok ok R koK oK R sk ok ok sk ok ok sk ok ok ok sk sk ok sk ok ok sk ok ok Rk sk ok sk sk Rk ok Rk ok ok
9

;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

El

sbit SEG0O =P0"0
sbit SEG1 =P0"1
sbit SEG2 =P0"2
sbit SEG3 =P0"3
sbit SEG4 =P0"4
sbit SEGS =P0"5
sbit SEG6 =P0"6
sbit SEG7 =P0"7
sbit SEG8 =P170
sbit SEG9 =PI1"1
sbit SEG10 =P1"2
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sbit
sbit
sbit
sbit
sbit
sbit
sbit
sbit
sbit
sbit
sbit
sbit
sbit

SEG11 =P1"3
SEG12 =P1"4
SEG13 =PI1"5
SEG14 =P176
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 3 sk sk sk sk sk sk sk sk sk ste sk sie sk s sk sk sk sk sk sk sk sk sk st ste sk sk sk sk sk sk sk sk sk sk stk sk sie sk ste st sk sk sk sk sk sk sk sk sk sk skosie sk sk sk sk sk sk s sk skeosk skeoskosk ki ko ket skeoskoskoskoskoskosk
H

;======[nterrupt
CSEG AT 0000H
LIMP start
CSEG AT 000BH
LIMP int_t0
register

ledd bit SEGMENT BIT
RSEG lcdd bit

OutFlag:
lcdd _data SEGMENT DATA

RSEG lcdd_data

DBIT 1

;the output display reverse flag

ComOData0: DS 1
ComODatal: DS 1
ComOData2: DS 1
ComlData0: DS 1
ComlDatal: DS 1
ComlData2: DS 1
Com2Data0: DS 1
Com2Datal: DS 1
Com2Data2: DS 1
TimeS: DS 1
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t0 int SEGMENT CODE

RSEG 0 int

USING 1
;*****************************************************************
;TimeO interrupt
;ths system crystalloid is 22.1184MHz
;the time to get the TimeO interrupr is 2.5mS
;the whole duty is 2.5mS*6=15mS, including reverse
ksl sl sl ol ol ok ol ok ol ok ol ol ol ok ol ok ool 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  Com2Datal, #00H
MOV  Com2Data2, #00H
RET

sk sk ook sk ok ok ok sk ok ok ok sk ok ok R sk ok ok sk ok ok R sk ok ok R sk ok ok sk ok ok sk ok ok R sk sk ok sk ok ok sk sk ok Rk sk ok sk ok Rk kR ks ok
9

;reverse the display data
« 3fe sfe sfe she sk sie stk sk sk sk st st sfe sk she she she sk ske sk sk sk sk sk sk sk st ste sk sk she sk sk ske sk sie st sk sk sk sk ste sfe st st she sk ske sk ske sk sk sk sk sk sk st ste sk skeoskeoskoskokokoskokok
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

sk skt sk ok ok ok sk ok ok ok sk ok okok otk sk sk ok okok sk ook sk okok skokokok ko okok sk okokok sk okokok kR kR ko okok kR okok R kR K
2

;get the display Data and send to Output register
st sk sk ok st sk sk ok ot sk sk ok o sk sk ok o s sk ko sk sk sk ok sk sk sk ok st sk sk ok st sk sk ok st sk sk ok st sk sk ok st sk sk ok ot sk skl sk sk sk ok ok sk sk sk sk skosk keskosk sk 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 Pl1, ComODatal

MOV P2, ComOData2

INB OutFlag,OutData_00

MOV  P3, #11010111B ;Com0 is work and is VCC
RET
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OutData_00:
MOV P3, #11010100B ;:Com0 is work and is GND
RET
OutData_1:
CINE A, #02H,OutData 2
MOV PO, Com1Data0
MOV Pl, ComlDatal

MOV P2, ComlData2
INB OutFlag,0OutData 10

MOV  P3, #11011101B ;:Com1 is work and is VCC
RET

OutData_10:
MOV P3, #11010001B ;:Com1 is work and is GND
RET

OutData 2:
MOV PO, Com2Data0
MOV Pl, Com?2Datal

MOV P2, Com?2Data2
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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MIRG: — N NVOOREN &=

Vee
10K
1K
b
P17 —
1K 1
0—|||
Vee
10K
1K Ax
PL.6 i
1K -
O—|||

WMEFIEIRE

HIHISTC12C5A60S2 & 51 H1  HLET/0 W] B B R g b, o8 by (HESR) S, BONSA G
BE) , T DU AR B C R, AT BAFI FISTC12C5A60S2 5 51 5 5 LI 1/ 0 1 [l Sy R — A A Uik 3l
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BiRH: anfaF| A Keil CER RO RBKE

fEKeil CHAFPIEFAFINT I E, AR RARRS AR S Kb 10K

1. £ “Project” 4% “Options for Target”
2. £ “Options for Target” HiEF “C51”

Options for Target Target 1' / m
Targetl Dutputl Listing@lﬁﬁl I EL51 Locate I EL51 Mi=e I Debug I

— Preproceszzor Symbols

:fine: Il

1define: I

— Code Optimization

Warnings I'ﬁ'arninglevel z LI

Bits to round for float |3 VI
mphasis: I i I Global Register Colorin
mphazis! |Favor size =/ E g [¥ Interrupt wectors at a (00000

[ Linker Code Folking (max. ATME / ACALL)

evel: 9. Common Block Subroutines LI

[ Keep wariables in order
[~ Do’ t use absplute register accesses

1

[¥ Enable AWST integer promotion rul

=

Include I
Faths

_ |
Mise I /

Control=

Compiler
control
string

OFTIMIZE (9, IZE) BROWSE DEBUG OBJECTEXTEND -

/ 1: iR E ‘ EVE | Defaults

3. LKA, IRAAEF?
4. fif “TE” 5, BRI
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BfisRI: STC12&R% 2 FHERE L8051 ETEEM

STC12C5A60S2 Z 41 54 1 LA s B 330/ e B 83 1 546 888051 e &3k %, LHEM)E, witss
TR B I A BR 12T H R, T B O B e Y S LI, DA SE I 28/ BB O 58 A .
BN T MR R A R, 2 T AESE8052 1) E I A% 2, R TR AR RN, E e A shoL
PR R AL BRI R R R AR .
FEF8051 111538 4 AT IE £ IRE, BRMTE 424, BB e HR3MGE. M E
I S EI RS A 2 I PR o B R
He FrER
ALE:
L 418051 5 7 HLIALERIXS RA R $hidbT6 0 ik, AIXTAMR LR 8h, STC12C5Axx R FIAN
o i HH s, fn SR AR 45 AR FE ALE RIS 4 HE B4, 3% R B STC12C5Axx 2R 31 1) BT Ym FE s
HH S A B 4d (CLKOUTO/CLKOUT1/CLKOUT2) B XTAL2 il 5 —AN200 Rk 48 B [$H Yot 41 HH B 4.
FE518051 H i HLI B AT R B /iy, ALERRI R — AN, i BASTC89 R 51 AL in T AUXR
FEIRThRE AT A7 4%, L 1IB1t0/ALEOFFA. ft ¥F 25 IEALEXT R G & 43 3k . M STC12C5Axx R %1
LR HLEL AR IR ALEFHI G REERT Bt T6 i i, MRBERRIETIE. 6 FFREN T
it i BAT B IN F S8
STC89 R A [IIAUXR ZF A7 2% -
Mnemonic| Add Name 716 5 4 1312 1 0 Reset value
AUXR 8EH | Auxiliary Register 0 - - - - - - | EXTRAM [ ALEOFF | xxxx,xx00

ALEOFF 0: ALEJHIN 22 G5 i b i3E 476 43 4t -
1: ALEJEMXAE X AR 6 4K B L 2R 3EATMOVXHE & I A4 A b B 4715 S 4

STC12C5A60S2 £ %1 JAUXR &7 A7 25 :

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, HOIERR KA SRER 231, SIBRSAZH O 14 R AL AL
1, BT R AR N DR R R A2, MR ER 231 5 D%
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PSEN:

1£518031/80324 PSEN{E 5 AT LUKISP AR Y, ATLSHY SM AT AE i 8. BULESTCI2 R B M1
BUER T2 ARG dh T, A K B P AR 58, TR A SM S SR P 42 58, T DA B Y PSEN
5 2Bk, AT IO M{E .

T /0 BEAE AN S N -

£ 458051 B HLPAT I/0 D48 4E, R KB B RAR , DA KRS SRR HT 2 124 8, o B
TESTCL12 R H1 B By HLAAAT AH L R4 E R 4N 8. AR 588051 51 1y HLAD SR X 41 i NAIK, BBz A
R RZAXT 1. AR T/00 B R A RSB, MifE4i8051 5 AL KR B HITE 4 =& 124N
Bl 1ZAR A PATSERUE, Z /00 WAL B &, ] LR ERE HIRE R NS4, EEPITIE
Z1/0FRS T 4. TSTC12 & 51 B AL H T HAT BRAR S 98 2 4B, RIR T, MM H$54
PATTELLE, I/00EE A R R, Efd— M8 25, %1/00 74 7] PAAR &, #Ug SRR GL T 3 n
2N AR LE B i A PRI AN O HIRES.
PA[T:

BOHISTC12 R 41 7 (P4 D # ik fECOH, A 58 B P4 1 (P4.0-P4.7) , RY™ EAMIBINT2/INT3
Hh b

& GiSTC89 & 41| 1 )y HLIIPA L HihEFEESH, P4 R —(P4.0-P4.3), PAFH JRSMFBINT2/
INT3 .

I/01 8K 5 RE

FHISTC12 A5 B Fr HLT /0 R JE FRLI 2 20mA, BRBH AE S48 98, IRE K LT, ANEE 5 BedR.

& 45 STC8ICxx £ 41 B Fr WL /0 11 FEE FRL VAL 2 6mA, BRBNRE JIANIE 3, AN RE UK BN A HLIR, iU qd
FASTC12 %41,

I
B HISTCI2 R4 0 WL B | 1M 2 A7 28WDT CONTRIV M hEZECTH, 38400 T & T 1M E ks 4T
Mnemonic |Add Name 7 6 5 4 3 2 |1 1| 0 |Reset value

Watch-Dog-Timer
Control register

FE45STCRI 2 51| 1 ni U B K ML T 1 23 AE 28WDT CONTR{FIHibE7EELH, BEA B T I E AL br &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 ISPAR AL vl W B LB A7 )5 B3 B shE | 1, Tfife
HSTCRI A F B K WL TC T . i HrSTC12C5A60S2 2 41 B B W& | 14 58 Al 42,

- [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 1y WL ISP/ TAPH3s 1] 2 77 2 Ml AS Rl 4 F
. Reset
Mnemonic Add |[Name 7 6 5 4 312 1 0
Value
STC12C5Axx %% TAP DATA |C2h [ISP/IAP Flash L
STC89xx &4l ISP DATA |po}, |Data Register ’
STC12C5Axx %51 1AP_ ADDRH|C3h |ISP/IAP Flash 0000,0000
STC89xx %41 ISP_ADDRH|p3}, |Address High
STC12C5Axx %51 TAP ADDRL|C4h |ISP/IAP Flash 0000,0000
STC89xx %41 ISP_ADDRL|p4p |Address Low
STC12C5Axx %41 TAP oD [CSh és(f) rgrﬁfmfl“h ] ) ) ) | M1 {MS0 oo
STC89xx  FFI ISP_CMD  [g5p Register
STC1205Axx &% TAP TRIG |COh Icsxr’::nglas}‘ S
STC89xx &4 ISP_TRIG |ggh Trigger
) —|c7n [1sPap
STC12C5Axx 2 51) IAP_CONTR Control IAPEN|SWBS [SWRST|[cMD FAIL|- |wT2|wT1 |[WT0 [0000,x000
STC89xx A ISP CONTR [E7p, Rogister

ISP/TAP_TRIGZ 748 A BUS BN TAPERAE, 5716 N A —F
STC12C5Axx ZR 5 B AL ISP/ TAP A & B AR, BEXT TAP_TRIGZF A7 23 4% W S 125 5Ah, FFiXABh 5 7]
STC89xx A 5 HLA ISP/ TAP iy 4 B A %k, BEXF AP TRIGZF AT $8 4%I FF 5% 46h, Fii%BIh 7 Af

EEPROMAR Uf i ik A —# -

STC12C5Axx Z 51 B AL I\ EEPROMAL 45 Hb k4= 35 MLOOOOh T4, 454 i [X 5127

STC89xx &1 H Fr ML AFEEPROMC 45 Hb 31k 4373145 M. 1000h/2000h/4000h/8000h 45 1), F& 77 4 758 1
AEUF.
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B HIS S et A6 A S e

BOBTSTC12C5Axx B L 7 HLA A BBR/CHIR 3G e 1 0 AR GEI B, — BT OL T, 44/40 JAIES 25 B F L U
J I R R A5 P A BT B, 20/ 18/ 16 IS 258 B R AL ) g 10 8 L A2 15 ] A JR/ CHIR ¥ A 9 A%
Geitph, A TR TSPIR SR FH P R F AT SR 56 A6 FHY PAY SR/ CIY B B4 8 it A/ o

TR GESTC8I Z 51| H P WL RE A FH A0 348 it P SIS B 11 D SR I

UIkE:

THFE B 2307 LR, A AR 15 28 TR R B () THARE AN 5 1 ML 250 FL B T FE LR,

EuRIRE S SO B BR R DR . B TSTC12C5Axx 2 51 B WL ELSTC89xx R A (IK.

B ML B0 R TS - I BT ey, THAEROK, B TS T C12C5A x x R A1 B F HILTEAH [F] TAE A%
T, $6 4 AT B LLAL GES T 089 2R 41) B F WL R 3— 2448, v F B A 1 B b 391 2 LA, X AE D4R R
K. VUK IIFER T R G /MEA-6MH 2 1) SRS 3R/ CHR 5 28 16 N R Ge i 8, IR0 F P38 (e
B g3 AR I B AT 24, DA A2 A, X RE B 1 LI D FEBE AR

Fiil L PG i -

BB STC12C5Axx FRH1 B Iy AL SR AN v A 20 TR it I v o i, 2 A1 P gl i P e R
FEGES T C89 R A1 . L2 AT T 1 R SR AR P e i, 5 SRS TCLIx x RN A WL F
FEL MGG L S I 2% T R, 5 40, STC12CH5Axx 2R 1) 45 FEL MGG A SE B ) (1) T 326 2 32768,/16384/8192/4096 ™
I, STC89 2 41 i 5E /& 10244 i 8
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MixI: BHEFASHESR

2011-1-24BFHA :
MRS T 4585 8 AT LIS 22 42 T

2011-2-UEFTHAE:
LAEL 10938 7 N —Beih: R w5 E I ERIME— 1D 5 3T H ™ B S REEn
#, W ER I 2 AT BT B R T R ERARE B, 1A
R IMERE, Prbfs B By, Sl A EkE— 1D (1 FI . 7

2011221 A A
T MRS RARIE R R

2011-9-8EFAA:
WANT5. 3. 195« (FSCI) F£5i8051 8 HLFE 4 SLVEIR” , RIS, 3. 215 3
UABE,
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X-ON Electronics

Largest Supplier of Electrical and Electronic Components

Click to view similar products for Microprocessors - MPU category:
Click to view products by STC manufacturer:

Other Similar products are found below :
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R5F52106BDLA#UO R5S72690W266BG#UO ADJ34001AASDOE MPC8245TVV266D MPC8245TZU300D MPC8260ACVVMHBB
MPC8323ECVRAFDCA MPC8536ECVJIAVLA BOXNUCS5PGYHOAJ 20-668-0024 P1010NSNSDFB P2010NSN2MHC P2020NXE2HHC
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A2C00039344 T1022NSE/MQB T1022NXN7PQB T1023NSE/MQA T1024NXE/PQA T1042NSE/MQB T1042NSN7MQB
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MPC8313EVRAFFC MPC8313VRADDC MPC8314CVRAGDA
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https://www.x-on.com.au/mpn/nxp/t1022nxn7pqb
https://www.x-on.com.au/mpn/nxp/t1023nse7mqa
https://www.x-on.com.au/mpn/nxp/t1024nxe7pqa
https://www.x-on.com.au/mpn/nxp/t1042nse7mqb
https://www.x-on.com.au/mpn/nxp/t1042nsn7mqb
https://www.x-on.com.au/mpn/nxp/t1042nxn7wqb
https://www.x-on.com.au/mpn/nxp/t2080nse8ttb
https://www.x-on.com.au/mpn/nxp/t2080nsn8ptb
https://www.x-on.com.au/mpn/nxp/t2080nxe8ttb
https://www.x-on.com.au/mpn/freescale/t2081nxn8ttb
https://www.x-on.com.au/mpn/renesas/r5f101afaspv0
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