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153 STCI2C5A60S2FR 5B R H2AENE

1.1 STC12C5A60S2& 51 5 HLE /Y

STC12C5A60S2/AD/PWM  Z 41 . | HLA& STCA 7= I i B /AL 28 L 3 (1T) (s L, 2
/AR YRE /R Pt TR B —R805 L L, FRAMIETE AL 48051, (HIHEERE-12 5.
PN EREE IMA X810 % FH & A7 FL %, 2% PWM, 8I =rd 1067 A /DA% e (250K/S, BI2575¢k/FP), BHXf Hy
Pz, s s .

1. #5E7Y 8051 CPU, 1T, HLEBh/MLEZSF, 5L 5E AL 48051

2. TAEHE:

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

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

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

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

Fr FAER 12807 RAM

HEHAT/0O (36/40/447 ) , BALJEAN: #EXA /55 L (GEF@E8051/E481/00)

AT R U A /55 B, sRMER/5R _Bh, DUONBIN/ R, HR

FEAT/0IRFNAE SIS AT IAF20mA, (HEEANE F e KA 3d 120mA

7. ISP ({ERG W Iwfd) /1IAP (ENH A 9afd) , ERLTHmES, LRTHAGES
ALEEE O (P3.0/P3.1) HEE NEM T, BRI e —

8. AEEPROMIJAE (STC12C5A62S2/AD/PWME N #EEPROM)

9. FHI M

10. WHEERRMAX810E AL FL i (AR AR AR 12MBL I, A7 A mT B 42 IK L FE 2 b

11, AR e R I LR - 7EP4. 6 11 —AMICE [ T4l B s 28

SVEAF MM, 33V, 1RZEy+5% 3.3V B NN, 31V, iRE A+ 3%

12. IPEPJR: AN RS B b R/ B, AR/CHR Y 2% (IRIE A £5% 2]+10% LLA)

FPTE R PR, LIRS NR/C IR a8 I 2 M iR/ B

IR N EIR/CHR Y 2% N 5.0V LA HLA:  11MHz ~ 17MHz

3.3V B AN: 8MHz ~ 12MHz

FEFEBLRA ), ATIE R0 P9 SR Ef,  (H RO A R 22 FREE,  DASERRIA v
13. L4 1647 58 I 2%

P54 G1805 1 HE 25 (15 I 8% /1HERS, 164002 I 25 TORITL, A w852, HAE ML

PR R AR AR AT IR B R R AR 2%, TN L 2B PCAR R v] F SE 24 16057 58 B 2%

14. 3B B 1, AT EHTOR S H7EPS. 4/TO%m H B 8, v BT HE 7EP3. 5/ L4t B 4,

SEPE R AE AR T DATEPL. O 11 % HY B
15. AN WO TR, 45 S8 T B o W Bl e T i A W, I 1S SRR I v B () PCARSE

Ht, Power DowntisX i] fi#h i e fi2, INTO/P3.2,INT1/P3.3,T0/P3.4, T1/P3.5, RxD/P3.0,

CCPO/P1.3 (1B m il 25 A7 85 S B #P4. 2), CCP1/P1.4 (1B n il 27 /745 1 B #|P4. 3)

S O B~ w




STC12C5A60S2 & 51) 1 Fr ML 4 e

16.

17.
18.

19.

20.
21.

PWM (21%) /PCA (Wl gmFEitZsski s, 21%)

—— ] H k4288 D/AfE

——— WA F R A 2N A I 2%

——— BT FH RS2 AN AN Hh i (T H T/ B o W 35 ] 43 3t BT S 3E)
A/DFAR, 1067k BEADC, L8, st B niA250K/S (BFFP8h25 75 1K)
AT 7 #5147 H(UART), HIF-STCI12 R 4L ik 118051, AT F FH 72 N 23 BRPCA B 14
SEILZ H
STCI2C5A60S2 R HIA X I, Ja28A S2Ahn &M A A X M, RxD2/P1.2 (R# I 717 2% %X
EEP4.2), TxD2/P1.3 (FIiHid %17 85 15 B $1P4.3)

TAERIZEVER: -40 ~+85°C (LMkZ®) / 0~75°C (FEMLZR)

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

VOEIARERS, A FH28I3HR @ /0 1 £k AMET4HC164/165/595 (HJmTREE) Ky IO,
] F A/Df R R T AT0 0, SHAXCPU, =4iifE, ©L T H M,
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1.2 STC12C5A6082 &% & FH A ERLE 4

STC12C5A6082 Z& 41 B AL N EB 45 M AE B an R - BT zn e STC12C5A60S2 5. F AL R AL 75 v
JLALPEES (CPU) « FEF A7t 2% (Flash) « £¥a /76 2% (SRAM) . €W /1HE08 . UARTH O, &
H2. VOB, EiEA/DHEH. SPHEIL. PCA. &I 1M M WRICHE T 23 AANEE Sh AR 1R 77 Ha i
SRR, STCI12C5A60S2 R4 H WL LT & T B RAE RN 5 vh BT 75 (U BT Focs e, Al AR
B L= LR,

AUX-RAM RAM Hithl: N RAM
1024575 C: AFAF A 256711

g g g

|
g U i ] s 2 (Flash)
i | | acc | kAR !
i = D

| TMP2 | | TMP1 |
ikt A= Bl 2%

-
[Ft o [ 0]

F2F e
g

v

i

LVD/LVR |—p]

II ﬁ SPI
»| Control I Port 0,2,3,4,5| L
RESET—|  Unit Port] 4745 e
II 'AD II
XTALI }_—‘[l XTAL?2
} Port 0,2,3,4,5
T Port | A i
= 8,
P1.0~P1.7
P1.0~P1.7 P0,P2,P3,P4,P5

STC12C5A60S2 £ 1) PN 51 45 F4 HE 1]

10
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1.3 STC12C5A60S2 &5 B K EHIE
FITAG st 235 712 20 18 76 A2 R B RoHS >R

CCP: RTJEN A4S

vce
MISO/RxD2/CCP0/P4.2
ADCO/CLKOUT2/P1.0
ADCI/P1.1
RxD2/ECI/ADC2/P1.2
TxD2/CCP0/ADC3/P1.3
SS/CCP1/ADC4/P1.4
P5.2

(o]
[}
wn
£z
i)
o)
i3
[SEs A ah]
ZEizces
S 2 U IaenJSAZRSR
Capture (%K), Compare (FL5) , PWM (Bik % 1 1) SEssksZzady
N—ONV~Owv <t o0
LasKas Rl Nol o ol o Not o}
P0.3 22 A P2.4/A12
P0.2 213 g%’%fﬁ%(‘)
~ P0.1 20 = P2.
a P0.0 LQFP-44 19 = P2.1/A9
&~ Vee STC12C5A60S2 18 (A P2.0/A8
20 MISO/RXxD2/CCP0/P4.2 17 3 P4.0/SS
i3 CLKOUT2/ADCO/P1.0 #INTP4O 16523 Gnd
e R ] ADCI/P1.1 - = 15 =3 XTALIL
o< —_—
SEsF<<< RxD2/ECI/ADC2/P1.2 FHAMIU = XTAL2
e Bl N R Rt TxD2/CCPO/ADC3/P1.3 13 F3 P3.7/RD
AAACHACZ A A SS/CCP1/ADC4/P1.4 12 3 P3.6/WR
nenESa— AT n
=50 EEEgLiTTLas
P2.4/A12 - =
2 FP23/All 2828258z)z0c
LQFP-48 21 E3P2.2/A10 £2= lZa |§|§
10 FP2.1/A9 Las =9 ==
STC12C5A60S2 o — P O/AS €s9 5 22
WM TP4PSO (S e0ss g 22
= Gnd 17} [S}S)
FArfr St 16 = XTALL
15 XTAL2
—1P3.7/RD
1 P3.6/WR
N OB TN
Vo= = = Fenonoenoenen
Ao adada A&
CSSCSSaBIEEEE
QoaigoﬁzE;:;:
2227 Es TRk
zox lza s's
223 ¢ EE
== ) 33
3 2 2 7
O —
b3 o0 CLKOUT2/ADCO/P1.0 ] 1 401 Vee
ADCI/P1.1 ]2 ~ 391P0.0
RxD2/ECI/ADC2/P1.2 3 = 38[=P0.1
TxD2/CPPO/ADC3/P1.3 | 4 = 37E3P0.2
SS/CPP1/ADC4/P1.4 |5 2 36P0.3
MOSI/ADC5/P1.5 6 o 35 P04
MISO/ADC6/P1.6 7 = 34[=P0.5
SCLK/ADC7/P1.7 8 a 33P06
__ PA7/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 29INA/P44
_INTI/P3.3 13 @ 281P2.7/A15
CLKOUTO/INT/T0/P3.4 ] 14 < 271P2.6/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 T 233 P2.2/A10
XTAL1 19 O 22[P2.1/A9
Gnd 20 21[1P2.0/A8

11
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'ADC3/CCP0/TxD2

%)
%]
=
o
&}
5
<
Q
a
<

EX_LVD/P4.6/RST2

— Sdenze
g fyz=x
< R
FAA=SS A g —m < ZEgE
ﬁﬁﬁﬁﬁ <t PLoocoo
A A A PR AR i :
P03 N | SYN
po.2f P2.3/A11
MOSI/ADC5/P1.5 [=Po04 PO.1J:o P2.2/A10
MISO/ADC6/P1.6 .8 38 43P0.5 P0.0Joose P2.1/A9
SCLK/ADC7/P1.79 PLCC-44 37E3P0.6 ol STC12C5A6082 ...l
— PaIRSTH o 36 [P0, Veel:: 2r|P2.0/A8
INT/RxD/P3.0c= 1] STC12C5A60S2 35FEX _LVD/P4.6/RST2 CLKOUT2/ADCO/PL.O}::e i T P40 ++|Gnd
SCLK/TxD2/CCP1/P43 19 34 E3P4.1/ECI/MOSI ADCI/PL1J: AT 24t XTALI
TxDP3Is AN TP4[0  33[ALEP4S RxD2/ECI/ADC2/P1.2]:0 AL~y XTAL2

INTO/P3.2H 14 = 32EANAP44 TxD2/CCPO/ADC3/P1.3 2 «:::|P3.7/RD
A ~ &
_INTI/P3.36H15 HAMSE 5157l SS/CCP1/ADC4/P1 4] 0 <P3.6/WR
CLKOUTO/INT/T0/P3.4 16 EP2.6/A14 .
CLKOUTI/INT/T1/P3.5 P2.5/A13 : :
“““““““ PR s R A
—_—— =D enenencnen o
[y O -V - V- V- V- &
I R R P B ] RBR;EEE&E:
£gz2Szgogag 8387 22EEEE
|M|°><>< g22s=2 =<3 E zlz
=l <<< zox |z S
823 $
== % 23
<
=
SR e}

STC12C5A60S2 241 (28 — & I, A5 A/D¥E 4, F5PWM/PCATIfE, A P EEEPROM)
STC12C5A60AD 2 41| (TG 28 — & 11, A5 A/D¥E 4, F5PWM/PCATIfE, A P EEEPROM)
STC12C5A60PWM/CCP & 41 (T2 — &5 11, JEA/D &4, A5 PWM/CCPLIRE, 4 W HBEEPROM)

FHPASWZF 1775 5 B (NA/P4. 4, ALE/P4.5, EX LVD/P4.6) =/Nuii [ 55 —ThfE

Mnemonic [Add Name 7 6 5 4 3 2 1 0 Reset Value
PASW BBH | Port-4 switch LVD P4.6|ALE P4.5|NA P4.4 x000,xxxx
NA/P4.4: 0, BALJGPASW. 4 = 0, NA/P4. A& 55 Bhr, TALATIhRE

1, 3B B BPASW. 4 = 1, J4NA/P4. A B RR /011 (P4. 4)
ALE/P4. 5:0, E A7 J5PASW. 5=0, ALE/P4. 5JHZALESS 5, KA 75 FMOVXFE &5 10 AN R 28I A4 6 15 5 fr
1, i@E B 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 251 77 20k 152 B Rk W SRAG
1, S BB PASW. 6 = DEHEX LVD/P4. 6JI%: B % 1/011 (P4. 6)
TEISPREFE I B & RST/P4. THISS - Thik
RST/P4. THEISPRE AL I 1k 8 AL HIAZP4. TH, WV E RP4. TH, 4548 st 4

FHAUXR1 274722 £ B (PCA/PWM/SPT/UART2) S 1EP1 i & 42 P4 [

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, E47J5AUXRL. 6 = 0, PCA/PWM{EPL

1, JHL % B AUXRL.
0, B47JGAUXRL. 5
1, JHL % B AUXRL.
0, H 7 J5AUXRL. 4
1, JHL % B AUXRL.

SPI _P4:

S2 P4:

= 1, EPCA/PWMP1 O )4 3P4
0, SPT#P1IH
=1, ¥4SPIMPLOIY)H:3IP4T

o 1o

0, UART2/ 8 I 27EPT I (A X 1 LA 250

4=1, FFUART2/H L2 NP1 RIPA T (A6 XA L HLA 20
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STC12C5A60S2 £ 41| 5 Fr HLIE =S

1.4 STC12C5A60S2 &5 B H LR R —YE5k

U iﬂj ah

Flash E o -
. %g Eg; SRAM ”;;; ‘%CQQ ﬁ o | eer ]I)6C{§ ap| o ﬁgfg s | w | omm
o) | s Sy Tl 2 T }‘_ T [ROM PWi\/l 8% 1 % U: 40-Pin | 44-Pin | 48-Pin

g 1 #i| & |R 811 (A A

A4 Wy

i
STCI12C5A60S2 51 5y HL L — b

STCI12C5A08PWM [5.5-3.5| 8K | 1280 |#| 2 |1 |4 (2| & | 2% 36/40/44 |17 | 45| 45 | PDIP40 | LQFP44 | LQFP48
STCI2CSA08AD  [5.5-3.5| 8K | 1280 |#5| 2 [ 1| & 2| & | 2% |106:| 36/40/44 |45 | 45| 45 | PDIP40 | LQFP44| LQFP48
STC12C5A0882  [5.5-3.5) 8K | 1280 |#| 2 |2 | & | 2| & | 2% |106z| 36/40/44 |45 | 47| 45 | PDIP40 | LQFP44| LQFP48
STCI2C5A16PWM [5.5-3.5| 16K | 1280 |#| 2 |1 | H 2| & | 2% 36/40/44 |47 |45 | 45 | PDIP40 | LQFP44 | LQFP48
STCI2C5A16AD  [5.5-3.5| 16K | 1280 |#5| 2 | 1|4 | 2| & | 28 |106z| 36/40/44 |45 | 45| 47 | PDIP40 | LQFP44| LQFP48
STCI12C5A1682 5535 16K | 1280 |45 | 2 |24 | 2| # | 2% |106z| 36/40/44 |45 |45 | 45 | PDIP40 | LQFP44 | LQFP4s
STCI2C5A20PWM [5.5-3.5[ 20K | 1280 || 2 | 1| & (2| & | 2% 36/40/44 |47 |47 | 47 | PDIP40 | LQFP44 | LQFP48
STCI2C5A20AD  [5.5-3.5| 20K | 1280 |#5| 2 [ 1|4 |2]| & | 2% |106| 36/40/44 |45 | 45| 47 | PDIP40 | LQFP44| LQFP48
STCI2C5A2082  [5.5-3.5| 20K | 1280 |#5| 2 |2 | & | 2| & | 2% |106:| 36/40/44 |45 | 45| 47 | PDIP40 | LQFP44| LQFP48
STCI2C5A32PWM [5.5-3.50 32k | 1280 || 2 | 1| & (2| & | 2% 36/40/44 |17 |47 | 47 | PDIP40 |LQFP44| LQFP43
STCI2C5A32AD  [5.5-3.5( 32K | 1280 | 45| 2 [ 1|4 2| & | 2% |1067| 36/40/44 |47 |45 | 47 | PDIP40 | LQFP44| LQFP48
STCI2C5A3282  [5.5-3.50 32K | 1280 |4 | 2 |2 | & | 2| & | 2% |1062| 36/40/44 |45 |45 | 45 | PDIP40 | LQFP44| LQFP48
STCI2C5A40PWM [5.5-3.5| 40K | 1280 |#5| 2 |1 |4 |2| & | 2% 36/40/44 |17 |45 | 45 | PDIP40 | LQFP44 | LQFP48
STCI2C5A40AD  [5.5-3.5{ 40K | 1280 |#5| 2 [ 1| & 2| & | 2% |106:| 36/40/44 |45 | 45| 47 | PDIP40 | LQFP44| LQFP48
STCI2C5A4082  [5.5-3.5| 40K | 1280 |#5| 2 |2 |4 |2| & | 28 |106| 36/40/44 |45 | 45| 47 | PDIP40 | LQFP44| LQFP48
STCI2C5A48PWM [5.5-3.5| 48K | 1280 |#5| 2 |1 |# 2| & | 2m% 36/40/44 |47 |45 | 47 | PDIP40 | LQFP44 | LQFP48
STCI2CSA48AD  [5.5-3.50 48K | 1280 | 4| 2 [ 1| & | 2| & | 2% |1062| 36/40/44 |45 | 47| 45 | PDIP40 | LQFP44| LQFP48
STC12C5A48S2 5535| 48K | 1280 |45 | 2 |24 | 2| 4 | 2% |1067| 36/40/44 |45 |45 | 45 | PDIP40 | LQFP44 | LQFP4s
STCI2C5AS2PWM [5.5-3.5| 52K | 1280 |#| 2 |1 | & 2| & | 2% 36/40/44 |47 | 47| 45 | PDIP40 | LQFP44 | LQFP48
STCI2C5A52AD  [5.5-3.5| 52K | 1280 | 45| 2 | 1|4 |2| & | 2% |106| 36/40/44 |47 | 45| 47 | PDIP40 | LQFP44| LQFP48
STCI12C5A5282  [5.5-3.5| 52k | 1280 |#5| 2 |2 | & | 2| & | 2% |106:| 36/40/44 |45 | 45| 45 | PDIP40 | LQFP44| LQFP48
STCI2C5AS6PWM [5.5-3.5 56K | 1280 |#5| 2 | 1|45 (2| # | 2% 36/40/44 |17 |47 | 47 | PDIP40 |LQFP44| LQFP43
STCI2C5AS6AD  [5.5-3.5| 56K | 1280 | 45| 2 [ 1|4 2| & | 2% |1067| 36/40/44 |47 |45 | 47 | PDIP40 | LQFP44| LQFP48
STCI2C5A5682  [5.5-3.5| 56K | 1280 |4 | 2 |2 | & | 2| & | 2% |1062| 36/40/44 |45 | 45| 45 | PDIP40 | LQFP44| LQFP48
STCI2CSA60PWM [5.5-3.5| 60K | 1280 |#| 2 |1 | |2| & | 2% 36/40/44 |47 |45 | 45 | PDIP40 | LQFP44 | LQFP48
STCI2CS5A60AD  [5.5-3.5| 60K | 1280 |#5| 2 [ 1| & |2| & | 2% |106:| 36/40/44 |47 | 45| 47 | PDIP40 | LQFP44| LQFP48
STC12C5A6082  [5.5-3.5| 60K | 1280 |#| 2 |2 | & | 2| & | 2% |1062| 36/40/44 |45 |47 | 45 | PDIP40 | LQFP44| LQFP48
STCI12C5A62PWM [5.5-3.5| 62K | 1280 |#5| 2 [1]|# |2 28% 36/40/44 |47 |45 | 45 | PDIP40 | LQFP44 | LQFP48
STCI2C5A62AD  [5.5-3.5| 62K | 1280 |#| 2 | 1| & |2 2% | 106z | 36/40/44 |47 |45 | 47 | PDIP40 | LQFP44 | LQFP4s
STC12C5A62S52 5535| 62K | 1280 || 2 |2 |#]2 28% | 104z | 36/40/44 |45 |45 | 45 | PDIP40 | LQFP44 | LQFP48
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STC12C5A60S2 £ 51| 5 Fr HLAE 7S

pi
. U |3z ah
Flash E N .
) s : INEah PCA W | &
. A Jsram| M PCANR s o | ek |16t [am| o Bl ] s | s | ow
v vy s | T (1o Eﬁ% T| % | T|ROM|PWM| 8i% sy | 22| JE| 40-Pin | 44-Pin | 48-Pin
L o g % R $hi fr |
" ok i
&
STCI2LESA60S2 R 51| 1 ML L — i
STCI2LESA08PWM [3.6-2.2| 8K | 1280 V&2 & | 2% 36/40/44 PDIP40 |LQFP44 | LQFP48

STCI12LESAO08AD  [3.6-2.2 8K [ 1280
STCI12LE5A08S2 3.6-2.2] 8K | 1280
STCI12LE5SA16PWM (3.6-2.2| 16K [ 1280

21 | 1043 | 36/40/44
2% | 10£| 36/40/44
2 36/40/44
2% 106 | 36/40/44
20% | 10| 36/40/44
2% 36/40/44
2% 10| 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 | 106 | 36/40/44
20% | 10£2| 36/40/44
21 36/40/44
2% 1067 | 36/40/44
2% | 1047 | 36/40/44
21t 36/40/44
28% | 10| 36/40/44
2 | 1043 | 36/40/44
2% 36/40/44
2% | 1047 | 36/40/44
2% | 10£| 36/40/44
2 36/40/44
2% | 104 | 36/40/44
20% | 1067 | 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
STCI2LE5A40PWM |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

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

STCI12LESAS6PWM (3.6-2.2| 56K [ 1280

STCI12LESAS6AD  [3.6-2.2| 56K [ 1280

STCI12LE5A56S2 3.6-2.2] 56K | 1280
STCI2LESA60PWM |3.6-2.2] 60K | 1280
STCI12LESA60AD  [3.6-2.2| 60K [ 1280
STCI12LE5A60S2 3.6-2.2] 60K | 1280
STCI12LE5A62PWM (3.6-2.2| 62K | 1280

il el s e s Y el el e e e J e o el vl s s sl Bl vy
5

ol e el e ol o ol o el el el el e ol e o ool e of el of ol Jpn (o J o o s il o o o

STCI12LE5A62AD  [3.6-2.2| 62K | 1280

il o g e o vl i B s e g o e vl Jn e i o sl o g e s il o
(ST I ST I ST ISR LS I ST I S B ST oS R I SR N SO T B ST I S O R I SO B SR DL R B SR B SR B ST B ST S I SR I SR B SO B SR B SR B SS  I S)

ol el el ol el el e e e ol e el e el e el e e el e e e ol e s e s e e
il Jpegl i e o il o i s e g ol o i o sl Ju e i o sl o sl o el o e e o o o

S} [
oy il v s g v o ol s i v s s v v v sl gl Ji Ji v ol

STCI2LE5A62S2 3.6-2.2] 62K | 1280

af

STC12C5A60S2 % 51| B H144-pin 1 B 35 FR LQFP444), A PLCC44, {H 2 A7l FHPLCC44
B, EE I LQFP44 1 35 .
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STC12C5A60S2 & 51) 1 Fr ML 4 e

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

CLKOUT2/ADCO/P1.0 vee [40} O>£ D RGHIE/SVAV

.
=] apcipi P0.0/AD0 [39] l l Power On SW1
[ Ecvapcari2 P0.1/AD1 [ 38] 6 s
[E] ccporancs/pi.s P0.2/AD2 1047] 10uF
[ ssicepiiapcap 4 P0.3/AD3
[mosvapcs/pi s P0.4/AD4 =
f [Jmiso/apcerpis PO.5/ADS
10uF L= [E]scLk/apcrpy PO.6/AD6
9 _|RST/P4.7 P0.7/AD7
10k [ r1 [0 rxp/p3.0 EX_LVD/P4.6/RST2
1 [ rxopat ALE/P45
) [z]iNTorp3.2 NA/P4.4
[=]iNTip33 P2.7/ADI15
2] cLxkoutorrops.4 P2.6/AD14
[5]cLkoutirips.s P2.5/ADI3
[Telwrpss P2.4/ADI12
C2<47pF [T rors.z P2.3/AD11
l_I_‘—: XTAL2 P2.2/AD10
XTALl P2.1/AD9
20 Gnd P2.0/AD8
C3<47pF
>
KT LA

AP EPATTZR A T 12MHzH, 7T U A CL, R1FZTK HE B E |

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

(STC12C5A60S2 # 41| {/ERST2/EX_LVD/P4.6 11
STC12C5201AD £ %1 7ERST2/EX_LVD/P1.2[1)

KT dh R ALk -

W AN AR 7E 33MHZ A I, 2 B8 AN I IR

WA P EER/CHR % S i b (IR B0 R SV WA : 11IMHz~ 17MHz, 3V# 5 HLN8MHz~ 12MHz) , XTAL1 1
XTAL2JHF 75 U SR AN Bl 2 7E27MHZ LA _F B, A AR BR AT 20 gl A2 B AT R I dfu e, ANZEAF ] =32 A, 5
MBS HAEEA Y, WA T REIRTEHESN, UL SEPRAM At R B bRARmiae i 1/3 7, BRELHEAE FH AE0E U b e, 1 b L
XTAL1II N, XTAL2JHI A 2505 45
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STC12C5A60S2 £ 51| 5 Fr HLAE 7S

B T I2MHzZIN, U S B AL DI REM, AT AR A CL, RUERTK AL FH B, R R
/NN RGN FTR .

z

E

=

C2<47pF

1| X1 =

C3<47pF

RIEIEISIEIEIRIRIE

ElEIEIEIEIRIEIE

o

e

_/

CLKOUT2/ADCO/P1.0 Vee
ADCI/PL.1 P0.0/ADO
ECIADC2/P1.2 P0.1/ADI
CCPO/ADC3/P1.3 P0.2/AD2
SS/ICCPI/ADC4/P1 4 P0.3/AD3
MOSIVADCS/P1.5 P0.4/AD4
MISO/ADC6/P1.6 P0.5/ADS
SCLK/ADC7/P1.7 P0.6/ADG6
RST/P4.7 P0.7/AD7
RxD/P3.0 EX_LVD/P4.6/RST2
TXD/P3.1 ALE/P4.5
INTO/P3.2 NA/P4.4
INT1/P3.3 P2.7/ADI5

CLKOUTO/TO/P3.4
CLKOUTI/T1/P3.5
WR/P3.6

[RD/P3.7

XTAL2

XTALI

Gnd

P2.6/AD14
P2.5/AD13
P2.4/AD12
P2.3/ADI11
P2.2/AD10

P2.1/AD9

P2.0/AD8

| joof |oof @] | 1] <] |«»] 1=
| 1S =] 9] 12] 12 1] 2] 1S

H

0

3| || |

1 N FN N [

o o] o] Teof 1o (o] o] Tof [ro] |
=] | =N

5V

c6 L
104T

R3] |10k

\

Vin

Power On SW1

9V - 12V
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STC12C5A60S2 & 51) 1 Fr ML 4 e

1.6 STC12C5A60S2 R 5 1E R % Al 4w FE(ISP) EL BY 7 FH 2 IR (5]

STC L HIFELemFR Lk, STC RS-232 #5¥de

Vee

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

» . RN T
i R
1 |c1+ Vee [ >Vee 2 B STC_ISP%{L-F%I&‘EIJ RYHYE/USB +5V
OluF 2 v+ Gnd ||Gnd © —F ?sz ” )Eﬁ F. %D }—‘%—A ”
PC_RxD(COM Pin2) +
3]ci- T10UT - FISTCEA B ML ~
e RUIY PC_TxD(COM Pin3) 1 =
5 ]c2 RI0UT [1Z
T{F]ce [12] swi
I v T1IN
[ rzour T2IN Power On O
R2IN R20UT [T ; R R
= st s 5 1se [smgpe ok Sk ST 5P
FPREEER | | p iy TR, AR50
- A7 FEL 25 i
ST Wcl P UK TR R 1 DL v
O+ui-PL.1
oO+eu-vee /
oui-rs.o P1.0/ADCO/CLKOUT2 Vee
O--U;P& 1 P1.1/ADCI ADO/P0.0
-+-Gny
o P1.2/ADC2/ECI/RXD2 ADI/P0.1 "
P1.3/ADC3/CCPO/TXD2  AD2/P0.2 [ - al 10uF
P1.4/ADC4/CCP1/SS AD3/P0.3 | 36 <
P1.5/ADCS5/MOSI ADA4/P0.4 =
f P1.6/ADC6/MISO AD5/P0.5
10u17tr Cl P1.7/ADC7/SCLK AD6/P0.6 [ 3:
RST/P4.7 AD7/P0.7 |
k[ Rt MCU_RxD (P3. 0) 10 | P3.0/RxD/INT RST2/LVD/P4.6
L | MUTO® D Miesimo ALE/P4.5
KT L [Z]p3.2/NTO NA/P44 [
IR A T L2MH I, W DA FHCL, R1F% 1K H P S [3]p3.3/NTI ADI5/P2.7
A R v T 1 2MHz B, A 3 — S AT T e [T]P3.4/To/INT/CLKOUTO  AD14/P2.6 [
(STC12C5A60S2 % 51| #ERST2/EX_LVD/P4. 611 [5]P3.5/T/INT/CLKOUTI ~ ADI3/P2.5
STC12C5201AD 51| 7ERST2/EX_LVD/P1. 21-1) [ AD12p2.4 [
(2<47pl []p3.7/RD ADI1/P2.3
USB+5V T10UT R1IN GND 18 | XTAL2 ADI0/P22 [
— 1 L e 10 | XTALL ADY/P2.1 [ 22
0 00O I__I_r—'E: '
20 | Gnd ADS/P2.0 | 2
USBL CI<ATpF

UL, N8O FH B g & B e, 7 (3 46 7
T AR L - -
DA PR AR TE33MHZ L LI, ISR B FH A T R
B SAE P PR/ CHR % 2 6 Bk (IR U0 T OVEL A L LIMHz~ L 7MHz, 3V F HLNSMH 2z~ 12MHz) , XTALIAIXTAL2BIF
A USRI B AR AL 2TMH 2 A _E I, A4 AR BRI A0 B AR 1 A, AN =02 B R A, 2 0%
FEANY, mAT T BEIRAEHEA, U SR gt AT AR R 1/3 1, BRELH AL T A 80 Y I B X T AL 1R
N, XTAL2JHIA 5075 4.
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STC12C5A60S2 £ 51| 5 Fr HLAE 7S

FAPHEEHCKERRS ., WrEP3.0/P3. 141 RS-232 F - 5 e 3% 4 i J 32 422 3] F i 71 3
JERS-2328 [, ] UATE RGeafe/THFH Pkt s s P AR B JERS-232 H1 P-4 s,
REG)H— AN RE, £ Gnd/P3.1/P3.0/VeclUME 52k, XFEHATUER KRG FEERET . 4
SRUNAEE S| HGnd/P3.1/P3.0/Vee/P1.1/PL.OSNME S LN, RIONAT PUEIEPL. 0/P1. 1281 1SP R %
. R A8 Gnd/P3.1/P3.0/Vee/P1.1/P1.0/Reset-b/ME 52 5| At i 1, X kLA AR J7 {8
B “BAL T MRk  CREmBD 7 .

KT ISP YL f R 3 Ko B FHAE B VE W, “STC12C5A60S2 R 51 B K LT &/ 49mAse T H i B 7
e HARATEAREAN gL N8 TR, P LmgwfE s e His Ra b, tnrbl
HHE LHARS-232H P dn BB N, MU Efi . fd — NS REF IR
B, @ RS RAE R R 2, MUK = s defEas -

FL 0 35 STC-ISPHAF N 5 STCE 1M T 4%
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STC12C5A60S2 & 51) 1 Fr ML 4 e

1.7 STC12C5A60S2 2% it BH

B

kel i B
LQFP44 |LQFP48|PDIP40 | PLCC44|QFN40
PO : POMTBEER/E AN /% O, Al {E i
HE/BHE S BT . 4PO I NN/
FIRF, POJE— NSO AE A 1, Wil 55 b
PO.0~P07 37-30 140331 39-32 1 43~36 | 3427 Iy e it E e B 4 POJE Dy b/ B S
R AT ), SRRSO HEZR [AO~AT], HidiEsk
f#[D0~D7].
P1.0 FREI/OFT PORTI1[0]
ADCO ADC Hi \JEiE-0
P1.0/ADC0/CLKOUT2 40 43 1 2 36 STV R A B I el L
CLKOUT2| " i i % B WAKE_CLKO[2]7,/BRT-
CLKO# 1% JHIC & yCLKOUT2
1 UADC al " 5 3 3 Pl.1 FRUEI/OIT PORTI[1]
' ADC1 ADC fi N\IBIE-1
P1.2 FREI/OE PORTI([2]
P1.2/ADC2/ECI/RxD2 42 45 3 4 38 ADC2 ADC HIN\BiF-2
: * ECI PCATH 5078 () 413 ik ey A\ J
RxD2 B DR o
P1.3 FREI/OT PORTI([3]
ADC3 ADC i N\iEiE-3
P EREE R BN C = P
P1.3/ADC3/CCPO/TxD2| 43 46 4 5 39 AR 4o
x CCPO  [WFdi )« Feassk Bkt 2 ik 5 1 1
i
TxD2 5 R VRO R %
Pl.4 FREI/OI PORTI[4]
ADC4 ADC i NiBiE-4
=< ANEAS S IR R T A
. 6 40 ) N o
PLYADCHCCRISS | 44147 15 CCP1 (WP « sk H & K s
L]
SS SPI[AIE HR AT 3 T I MHLIE 315 5
P1.5 FREI/OE PORTI[5]
P1.5/ADC5/MOSI 1 2 6 7 | [ADGS ADC i \JBE5
MOSI SPI[AIE HR AT HE T 1 35 MO (= 24
B HH R A OB L)
P1.6 FREI/OFT PORTI[6]
P1.6/ADC6/MISO 2 3 7 8 ) ADGS ADC #i B -6
MISO SPI[FIL HR AT HE T I M H (24
BB AR S5 O i )
P1.7 FRIEI/OFT PORTI[7]
P1.7/ADC7/SCLK 3 4 8 9 3 |ADC7 ADC HiNiEiE-7
SCLK SPIJFI D B AT 32 B IS 55
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STC12C5A60S2 £ 51| 5 Fr HLAE 7S

=g Es
I Cli ]
LQFP44 |LQFP48|PDIP40 | PLCC44|QFN40
P2.0 ~P2.7 18-25 | 19-23 | 21-28 | 24~31 | 16~23 |Port2: P21 ¥4 b siBH, R/ AN /4
F, TR A s A kit S 44k (A8 ~ A15) .
26-28 P2 LR g N/ I, P2 — NS i XL ]
M.
P3.0 FRUE/OI PORT3[0]
P3.0/RxD 5 6 10 11 5 —
RxD RO O B
P3.1 FRH#EI/OITT PORT3[1]
P3.1/TxD 7 8 11 13 6
TxD OB 3 i
_ P3.2 FRUE/OIT PORT3[2]
P3.2/INTO 8 9 12 14 A — - -
INTO AR AET0, T B A R I B H ST R
___ P3.3 FRAEI/OIT PORT3[3]
P3.3/INT1 9 10 13 15 8§ = — - - —
INT1 AMERHRITL, TR A AR BT B B R
P3.4 FREI/OF PORT3([4]
TO SE I 2% /TR O R AR N
P3.4/TOANT/CLKOUTO| 10 1 14 16 9 |INT FEI 8507 T BT
SE N 28 /T HE B O f I iy
CLKOUTO| Al i ¥ B WAKE_CLKO[0]f2
/TOCLKO¥Z & JHfic B JyCLKOUTO
P3.5 FRUEI/OT PORT3[5]
Tl R E YA R EINNPIN PN
P3.5/TI/INT/CLKOUT| 11 12 15 17 1o |INT A 251 B o
TE I35 /T HEAS LR I By
CLKOUTI1 | mTj@ it 13 B WAKE CLKO[1]f%
/T1CLKO¥Z 4 I B CLKOUT1
_ P3.6 FRUEI/OT PORT3[6]
P3.6/WR 12 13 16 18 11 = — —
WR AN HE AT 2 5 ik
_ P3.7 FREI/OFT PORT3([7]
P3.7/RD 13 14 17 19 12 = — -
RD AN EE A7 2 S ik
_ P4.0 FRUE/OII PORT4[0]
P4.0/SS 17 18 23 — — —
SS SPI[FEI L AT 3% 11 () AHLE B 15 5
P4.1 FRUE/OIT PORTA4[1]
P4.1/ECI/MOSI 28 31 34 ECT PCATH BRI HOBK 4 A
MOSI SPIFIZE ER AT T 32 M (= 84
{10y 1 R0 A B4 (0 )
P4.2 FREI/OET PORT4[2]
CCPO HNEAS S R ORI 1 1 2 A v
P4.2/CCPO/MISO 39 42 1 R v Fk e ik s 1 i e
MISO SPIFE B AT 3 TR FE N M (R 2844
BRI AR N R A8 D B )
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S

H LQFP44 | LQFP48 | PDIP40 | PLCC44 | QFN40 Lk
P4.3 FREI/OE PORT4[3]
A SR (R B 5l A
P4.3/CCP1/SCLK 6 7 12 CCP1 WPAE FHD « v ik it A K 5 A
il
SCLK SPIFEZE H AT 8 LI (5 5
P4.4/NA 26 29 29 32 24 |FRAE/OI] PORT4[4]
P4.5 FRUEI/OT PORTA4[5]
P4.5/ALE 27 30 30 33 25 NS LT
P4.6 FRAE/OI1 PORTA4[6]
P4.6/EX_LVD/RST2 29 32 31 35 26 |EX_LVD | AMBAC AT W7/ Lo
RST2 g = (VA iy ]
P4 7/RST . s 0 0 . P4.7 ﬁW$U0E1P0RT4W]
RST AL
P5.0 24 FRUEI/OFT PORTS[0]
Ps5.1 25 FRAE/OI1 PORTS[1]
P5.2 48 FrAEI/O1 PORTS[2]
P5.3 1 FRUEI/O I PORTS[3]
PR T B e B2 AR B NSty e M0 R R 1
XTALI 15 16 19 21 14 | —A5I. 2 E B AN R, b5
AR B 1 R N\ it o
S Rn g A
M5 — . ME TR I B, k5] AT
XTAL2 oIS s 20 I3 «f LR XTAL2 52 BRoKs XTAL LA Bl i 1740
vCC 38 41 40 44 35 | HJRIEM
Gnd 16 17 20 22 15 (WIS, Feth
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1.8 STC12C5A6082 &% 8 /£ R~TE

LQFP-44 3 R~ &

LQFP-44 OUTLINE PACKAGE

| D (12mm) _
|A D1 (10mm) o
- g VARIATIONS (ALL DIMENSIONS SHOWN IN MM
J]_[“] [l [l [l [l [l [l [l “ ry SYMBOLS | MIN. NOM MAX.
/,. N 7y A - - 1.60
133 Al 0.05 - 0.15
! O —
— A2 1.35 1.40 1.45
— R
— cl 0.09 0.16
= | . D 12.00
— =
— D1 10.00
— E 12.00
) JEgB El 10.00
\ / vy _ e 0.80
I y Z \ b(wio 0.25 0.30 035
21|y . 22 plating)
L 0.45 0.60 0.75
€
L1 1.00REF
0’ 0’ 3.5 7°
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LQFP-48 3} %5 )] ~f [

LQFP-48 OUTLINE PACKAGE

<« D Omm) > SYMBOL | MIN | NOM | MAX

_ DI (7mm) | A - - 1.60

B Al 0.05 - 0.15

L) HHHH ----- A2 1.35 1.40 1.45

A \/‘ A3 0.59 064 | 0.69

] b 0.18 - 0.27

P bl 017 | 020 | 0.23

i c 0.13 - 0.18

- (= | L B cl 0.12 | 0.127 | 0.134

= D 8.80 9.00 9.20

P DI 690 | 7.00 | 7.10

= E 8.80 9.00 9.20

El 6.90 7.00 7.10
e 0.50

J ............ 045 | 0.60 | 075
L1 1.00REF
L2 0.25

R1 0.08 - -

R2 0.08 - 0.20

S 0.20 - -

VARIATIONS (ALL DIMENSIONS SHOWN IN MM

I '_‘I WITH PLATING
o o

BASE METAL
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PDIP-40 355 R~ &
PDIP-40 OUTLINE PACKAGE

P D (2060mil) _ 2
40 21 _
ok o W e W o i o e W i e i — A
A
D @) @) = .
Y v~
?UUUUUUUUUUUUUUUUUU% v
O
/ A

< SEATING

: \ [ 4
Iy PLANE

AN T

A2

!
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 5 R~
PLCC-44 OUTLINE PACKAGE

|‘ He A
E
< > —p A2 N
17 7
OOOOOOO0OnneT 1
A | © “_
18 [16 T ¢ +
u i
g i * ﬁT
O 1 -
E -Q-g e 2 T __L 3
O 1 1,
O ul
= i =]
O [
28 140 y || S
OO0 A J
29 39 A
L <
[==]
I \ A
% A ﬂ
(5]
R—- N\
Seating Plane DIMENSIONS IN
SYMBOLS DIMENSIONS IN INCH MILLMETERS
MIN NOM MAX MIN NOM MAX
0.165 - 0.180 4.191 - 4.572
0.020 - - 0.508 - -
0.147 - 0.158 3.734 - 4.013

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

1 inch = 1000 mil

-|z|z|2|2@|=|o|- |- ||z |2 |+
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QFN-40 25 K~} K]

QFN-40 OUTLINE PACKAGE

TOP VIEW BOTTOM VIEW
B 5.10£0.05 _
- 4.80+0.05 iy _ 3.40 g
B 450 _ . 0.40typd
I|_| | I | f
I !
pes OUUOUTTD
: ! r ' \ 3
i | I -
] | | (-
E 8 E | | g
(=]
e H---- — - e I e
- z <t D | I G >
i .z (-
- | %% | S
[ [ L A< i
IS [ [ | i
1 /, +
| nnnnhnal|
#1 _,I 020 ! > |00
< _ 121
a,&o <
20,
gl L 5.100.05 R
ol [ > qp-
3 | e 4.80+0.05 » [
Vil <f A

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

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

| B %

un 40, 44, 48

I S
41 PDIP, LQFP, PLCC
ARG
I: Tolkgg, -40°C ~85°C
C: kg, 0°C ~70°C

TAREAE
35 TAESHEA] #|35MHz

H2FHE . FHEEO, HA/DEEH, FPWM, N FEEPROM
HADFHRE - OE 0, AA/DEEHE, HPW, A N HSEEPROM
HPWMFF:: T8 8 1, TCA/DEEH:, FHPWM, A N EFEEPROM

FEFP ARV,

08/Z8KFHT, 1642 16KF17, 204£20K 515,
32/E32KFHT, 40/Z40K T, 48/L48K T,
S2E52KFHT, 60/Z60K T, 62/L62K T,

RAMZ 1280771

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

STC 1T 8051, [AIFER)TAEARZRM, A/ IH805 1 /8~121%
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STC12C5A60S2 % 41| 8./ HL45 B
1.10 SN ER N EE L2 KE— 5=/ (IDS)

STCHHT —4RSTC12C5A60S2 R A A —A B AL B & LA 4 BRME — & 43 E 5 15 (ID
), FFECAE BOR ML S BN B RAM B ST M F1H - F7H 3427/ 80 AR R R B 3
HLEME— BAIE 519 (IDS), B« MOV @Ri” 84 KEE. W3 1 7 75 ) 4Bk 1D 55k
TR E RN, @ PR 2 AN A G A B R SRR R IR
1B, SRR, BiILRE S BSORT, Sed A Bk — D5 i HI T .

//BENFBID S HICHE & %518 FF

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

/* —— STCI2C5201AD ZF 5B, BAFSZHLE & XN AR */
/% ——  KERFEFAESTC-ISP Ver 3.0A.PCB F#gife T 5 Elitadd ——————— */

/% === GREAER 2R, W ERR T A T STCRIBERL AR — */
/% === GREAE S E G| 2R, R SCE I 1 STCR B AR 7 — */
#include<reg51.h>
#include<intrins.h>

sfr IAP_CONTR = 0xC7;

sbit MCU Start Led = P1"7;

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

#define Self Define ISP Download Command 0x22

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

void serial port_initial();

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

void display MCU_Start Led(void);

void main(void)

{

unsigned chari=0;
unsigned char j = 0;

unsigned char idata *idata_point;
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1
1
1

}

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

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

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

¥

while(1);

void serial_port_initial()

{

}

SCON = 0x50;

TMOD = 0x21;

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

ES = 1;

EA = 1;

void send UART(unsigned char 1)

{

}

void UART Interrupt Receive(void) interrupt 4

{

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

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

RI = 0;

k = SBUF;

/18 IR
NRSERIC —HE TS B BT 4G T AR
I I RE AR R B R HLER 1IR3 A
I RE AR R B R HLER 1IR3 A

//0101,0000 87 ] AF e EAR, oA (HAR IR A
//0011,0001 15 B THiR 581 9847 H Zh H 25 4 s
/VEE N A1 E Bh E AR

/FF I #3 1
/I FCFER R I
/T

1R H e
/17 % H A 52 S i SR AR A5

R RIS AR
I RIS SR WA R A
IRV IR
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if(k==Self Define ISP_Download Command) =R A
{
delay(); IIFER 1RD s 288 1
delay(); IIAER 1RD 2898 1
soft_reset to ISP_Monitor(); IR AL BN RGEISP R 4% X
}
send UART(k);
¥
else
{
TI = 0;
}

void soft reset to ISP Monitor(void)

{
IAP_ CONTR = 0x60; //0110,0000 & A7 £ R AISP i # [X
¥
void delay(void)
{
unsigned intj = 0;
unsigned intg = 0;
for(j=0;j<5;j++)
{
for(g=0;g<60000;g++)
{
_nop_();
_nop_();
_nop_();
_nop_();
_nop_();
¥
¥
¥
void display MCU_Start Led(void)
{
unsigned chari=0;
for(i=0;i<3;i++)
{
MCU Start Led = 0; ITRSEMCU 6 TAEFR 7R )T
delay();
MCU Start Led = 1; I RMCUTF AR TAEFR 7R AT
delay();
MCU Start Led = 0; ITRSEMCUTF 6 TAEFR 7R )T
b
b
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1.11 Znff & %8051 2 H#liT EE|STC12C5A60S2 R 51 8

STC12C5A60S2 1) 5 Fr WL SE IF 280/ 5B B 281 544 458051 52 &3, LHENME, TR
TR B I A R 12 FTH R, T B O B e R A8 LI R, LA i 28/ 88 O 5E & A .

BT ST R R RS, A E T AESI80521 B I 282, NS AT MR I, E ST
PR R R A B R R R AR

418051 K111k 84 HUTHEE £ HIRIE, R84S HR244%, RIBHITE SR, A LE
i S ED R A ZE B PR P o B R

HEFEEERY .
ALE:

12458051 8. 7 HLHIALERAIST R GEhd BhigkAT6 40 30da H, AIXAMRAEE 88, STC12C5Axx R FIA
o i HH B, G0 R AR G5 R FE ALE RIS 4 HE B4, 33 R B STC12C5Axx 2R 31 /) BT Ym FE 80 4
IS 4 A s (CLKOUTO/CLKOUT1/CLKOUT2) BRXTAL2BI EE — > 200 WK 48 Fi BH o) 47y L B4

1418051 F i HLI B AR B =iy,  ALERRI 2 —ANT IR, FrBASTC89 R 51 5 Fr AL in T AUXR
KRR I RE 2 A7 0%, Ho B1t0/ALEOFFAE fo F2E IEALEXT R ZE i e i . TSTC12C5Axx &%)
R HLEL AR IR ALEHIGT RGERT it T6 0 Sk H, MRERRIETIE. B 6 FF RGN TINE
i B BT I R AR,

STC89 & 4| (FAUXRZF A7 25 :

Mnemonic| Add Name 716115432 1 0 Reset value
AUXR 8EH | Auxiliary Register0 | - | - - - | - | - | EXTRAM [ ALEOFF | xxxx,xx00

ALEOFF 0: ALEJHIN 22 G5 i) b i3k 476 43 4t -
1: ALEJAMXAE X A6 4KE L L 28 3EATMOVX R & I A4 ik 87715 54

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 HIPRER A A IEFER 851, SIBRSHE 5 LA A AR SR #647
L, BSLPERF RSN D TR BAr RS, IR E R 83 15 85 FER
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PSEN:

f:45:8031 /8032 A PSEN{E 5T LLBIAN AR, T BASN 41 AR P A7 A8 88, BLEESTCIZ BB Fr
HL T R s, PR K AR AR 38, T AN SNV 17 58, 7 WA L B PSEN
& K, AT LA EHBIO A,

LI T /00 BEAE A% AN XAE A

fE458051 L HLIRAT I/0 D48 4E, R R RAR =, DA RSN IR HT 2 121 8, T 3R
FESTC12 251 B By HLAAAT FE L IR R 4N I . A% 488051 B4 B WL AN SR X At NI, BB AR
R TLAXT 1. ISR /00 B & A e 3T, M4E 48051 8 [ AL HRAR iy I F6 4 2 12N
Bl Z AR A PATSERG, /0O WS E A S, ] UEIRE HIR R m N4, EEPITIR
Z1/0MRAS T 4. MISTC12 R 51 B A AL THAT IR B T8 & B4, KRR T, AR K4
PATEUUGE, /0O IREA A m, BT — 42 5, % 1/00 7 7] PLAR & SR SRR T 35 m
2N AR LE R A PR RS O RS,
P41

BOFTSTC12 R B HLP4 D HhEFECOH, A S8R IP4 [ (P4.0-P4.7) , RY EAHMIBINT2/INT3
Hh B

1ESESTCR9 R 51 B4 Fr ALK P4 L ik ZEE8H, P4 11 R A —2£(P4.0-P4.3), PAH ™ B AP EBINT2/
INT3 1.

1/010 35 A

BHSTC12 R 41 8 7 HLT/0 B FE IR A2 20mA, BRBH S 7800, IR K R, AN S Bk,

L 4STC8ICxx Z W1 B Fr WL /O L1 [ HE Ha i 2 6mA, BRBNRE ) AN 58, AR IKEh K B, g
HSTC12 %71,

1M
BCHTSTC12 R 5B Fr LA | A 2 A7 28 WDT _CONTRIK M HEAECTH, #8500 1 & 110 S 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

FESESTC89 R FIHG 5 AL 0 Fr LA T 1 25 A7 2 WDT_CONTRI HEMEFEETH, YA F [ T A br AL
Mnemonic | Add Name 716 5 4 3 2 | 1| 0 [Resetvalue
Watch-Dog-Timer |
Control register
IRHTSTC12C5A60S2 R4 B WL [ 1M AEISPRe AL vl W B A7 5 EH R sl 11, ifk
GiSTC89 R4 5 [y WL I T . MU HTSTC12CEA60S2 R A1) 5 AL |40 56w 4.

WDT CONTR| Elh - |EN_WDT|CLR_WDT|IDLE_WDT|PS2|PS1| PS0 | xx00,0000
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EEPROM
STC12C5Axx . B HLISP/ TAPHE i) 23 47 Stk FISTC89x x F 41| 51 B WLISP/ TAPH 1) 27 A7 2 Hu ik AN 5]
. Reset
Mnemonic Add |[Name 7 6 5 4 312 1 0
Value
STC12C5Axx %51 1AP DATA |C2h |ISP/IAP Flash I
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  |CSh iiigﬁg;;“aSh ] ) ) ] | [Ms1MS0 oo
STC89xx  #&H ISP_CMD  |g5h Register
STC12C5Axx %% TAP TRIG |COh ICSP rgrﬁ:n?”h N
STC89xx  #4 ISP TRIG |gep |oo ’
Trigger
. olC7h [1SPIAP
STC12C5Axx 85U 1AP_CONTR Control IAPEN|SWBS [SWRST|CMD FAIL|- [wT2[wT1 [WT0 [0000,x000
STC89xx  #&H ISP_CONTR|E7h Register

ISP/TAP_TRIGZ A7 45 F XUR s TAPERYE, T5 0716 N 4 A —FE -
STC12C5Axx R F B F HLAI TSP/ TAPir & B A 24, BN TAP TRIGZF A7 25 F4 U 45 1% 5Ah, F%6A5h 5 A]
STC89xx A B WA ISP/ TAP iy 2 AR, BEXFIAP. TRIGRF A7 s% 42 > S5 i 46h, Fi%BohJ5 ]

EEPROMES 6 b g1k A — -

STC12C5Axx & 418 A HL I EEPROMAR 4 b hik 4= 355 MLOOOOh T4, 45/ B [X 51275

STC89xx & A1 B Fr ML ATEEPROMAL 4 Hi d1k 43731 M 1000h/2000h/4000h/8000hH-455 4, F& 7 4 75 14
NG

AR SF e A60 PA FS  ef

BOBTSTC12C5Axx B HL 3 HLA A EBR/CHIR 3G a1 8 AR GEIT B, — BT OL T, 44/40 JAIE] 25 B F L U
J I PR AR A P A B B, 20/ 18/ 16 IS 258 P R AL ) g 10 8 L A 1 P 7Y JR/ CHIR ¥ A 9 A%
GRS Bl FH P AT AE TSPe s F R e I A Rl 36 A58 FHY PN AR/ CI o B4/ 4 i A /

TR GESTC8I Z 51| H P WL RE A FHY A48 it P B B 41 9 SR I
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UIFE:

IHFE B 23070 LR, AR 15 88 TR FEL B () THARE AN 5 1 ML 250 rL S THFE LR,
PR RO R (I AR . BTSTC12C5Axx 2 71 B WL ELSTC89xx B B

B ML B0 LS THFE « I BT sy, THAFERROK, 0TS T C12C5A x x R A1 H i HILZEAH [F] TAE A%
T, F8 A PATH E AL SES T C8I R 1| B i WLAR 324 1%, AT FH LM (O e A 40 A, IXBEDh#EE
K. VUK IIFE R T R G AMEA-6MH 2 1) RS P9 38R/CHR ¥ 88 15 N R Ge i B, IR0 F P 38 () e
B 3 ARSI AT 28, DA AR AR, X RE 5 HLI D FE TR AR

Je FEL AL U -

R HTSTC12C5Axx FR A B LSRR AR RS 22 T BRI At T B W e, 2 M1 P TPl 1 PRSP Mo i,
FEGES T C89 R A 7 ML AT i 11 R LR AR H P e i, 573 BB S TCLIx x RANIEH W&
H, P AL 5 P 2% P RGP, 53 Ak, STC12C5AXx 58 471 45 Fi P o8 S0E Fof FJ [B] M 3% - 32768/16384/8192/40961
BP0, STC89 2 41 [i] 7€ /& 10244 i
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25 B, gEERNLEN
2.1 STC12C5A60S2Z& 518 B H1RY AT

2.1.1 STC12C5A60S2E 51 B H#AER/IMER TAERT$h AT 1%
STCI12C5A60S2 R FI R 1THIS051 B HHl, REAT 8 Ik AL S:8051,
STC12C5A60S2 R A 5 LA P AN B . P BHER/CHR 37 B 4 R0 7058 df AR it . BH

T v T L 5 ) D0 S MR I o 385 A IR I R/CHR % A A5V L IR R ARE 2 1 IMHz -

17MHz, 7E3VE T HLH IR T % R8MHz - 12MHz, K ABEHE IR 1284k, I EBR/CIR Y 23 1t 4%

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

XFETFHEH PTG, 50, BB G R HL AR B E A2 3R/ CHR & 8%

T A2 A0 e AR 7 J 7 A ks FE I T (BEPEXTALI/XTAL2E 1 1), AT PLE $ MAXTAL1

[l N AR 4, XTAL2JVR2S . F P DUS A0 20 A ml s b B (L4 Rl A TAE
L 5 A U B RO A/ e PR BT B A I B AL, IR [ Y R/ CHR % 4R A

D) 75 4 B WL AN A N e, FEXFSTC12C5A6082 £ 51 B Fr WL AT ISP 2 1% e N 76 32k

T i % -

il STC-ISP.exe FEMREHRESPIEL: www.STCMCU.com BfsziRl39

Stepl/ ¥ Select MCU Type 1AIFEEHEIE
MCU Type AF Memory Range

[FTC1205A8052 - ooon - EFFF

StepZ/ERRZ: Open File [ TR IIEEIMFAEIGENN
At (HEX) $3LeF0
O N T A F 15T IREFHE |

0 v THIHRIEGER T EEPROM 31 |

Step3/ WS Select COM Fort, Max Baud/j%iESR7T

Ol SRR e ot i 5 I B

com: [comt | BEREE: (115200 » L PR I e
ESTREeREEEES RS EEE - REHEE: |20 - 2. A AR Bl s A

Stept/ R IERFENGTA AN EER |
TS Bah ERT e A " MEPRCHESEE 4 AMERSA{ETRASE
EESET pin ¢ FA{EF4. 7, MNFAMSPRCIE SN ARESETR] &+ {134 RESET

FEEEE S aATAT ¢ YES (" HO o y )

g : THAFERERDE, i
iEhespA e e (12N L TN ali% Low): % High " Low iﬁfé?)ﬁ& gﬂﬁ FHL A
T EBEhFL . 0/FL. 1 F SREEE © EFooAn TEEE | T ABAAZGUS S L AL
T T #EF PRI TS PRI EBF Lash X — HIZPE © YES ¢ WO FrbUA & R BE AR

StepS/IFRES: Download/ T8 R T IRHNEMCY LB Biv-4E2h
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2.1.2 B3R oINS 1785

R ISR GG, PIRTI B AT 204t R I b 3 A48 1) 2 A7 25 CLK_ DIV ] AT I
BRI, AT B HLAE 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 | - - - B - [ cLks2 | cLkS1 | cLkSo
CLKS2|CLKSI1 | CLKSO |43#5i )5 CPUR SEZBr TAF I b
0 0 0 A e AN B 3% PN SR/ C AR 3 ) B
0 0 1 (HINER AR B o B P R/ CHiR T B8 8) /2
0 1 0 (AR S AR B 5 P SR/ CHiR S I 8h) /4
0 1 1 (IS AR B B N FER/CHR 3% I BH) /8
1 0 0 (HINER AR I B B P S R/CHiR 3 I 8) /16
1 0 1 (IS AR B B 9 S R/CHR 3% I ) /32
1 1 0 (HINER AR B B B P S R/CHiR 37 B8 ) /64
1 1 1 (IS AR B B P HER/CHR 3% B ) /128
[ [
| N |
I
| |
011 :
PIBRICIR VB . | AT HSYSclk
N AR BRI B T e 100 (5 PRI B #)
| |
' +32 101
[ [
[ [
_ — — _/_ [E—
CLKSZ,CiKSl,CLKSO
B ghaE 44

STC12C5A60S82 & 41 Fy HL AT UATE 25 AR 2 20 4 LA, tn] LTE IE % CAERS 4040
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2.1.3 AT EE B R AEER/CHRSE N (R BRETEh35E)

STCHEHT—4RSTC12C5A60S2 Z 71 5y HLBR 1 AT LA A& Ge ity s if g ok, 3k v] LR R
HER/CHIR 75 7 i st (PN B ) . SR e 38 10 3 L AR AE N FTR/CHiR ¥ 28 90038 (PN BT B2 )
] LA $5 AR i R o X XTAL1/XTAL2YF 25 . H i1 T4 P4 35 B b i Z2 5K, BT DAE S A
7RI R B A AT IEAE S L A UEH WER/CR R . 7E BTGRP I, 34T
AT DL I 2N S RAM B9t (FCH, FDH, FEH, FFHIESEPUAN B 50) MR SR 3R B2 AL b ) i
I P FIR/CHR 3 2 % (P B ) o ] DLd I 132 N B RAMER JG (F8H,F9H,FAH,FBH%
SEPUAS B TT) BIE SR IREUH 7 85— YA P BB R/CHR 3% B i Bh R R e e R4 (PN 0 B b 4

), fHH “MOV - @Ri” 154 KizHL.

/ /3L R/ CI SR I CHE 5 S5 127

/% ———  STC MCU Limited */
/% ——— STC #k7k“F 2009/2/7 V1.0 */

/% ——=  STCI12C5201AD FRFNF P, AL E & T #HET */
/% ——  RIE/RNFEFFIESTC-ISP Ver 3.0A.PCBHY N #k4nfe T H Eilidid ——————— */

/% === WRBAER T A AR, S ERR T R A T STCR BT R AR Y - */
/% === GRBAECE G| AR, B SCE I T STCR SR AR 7 —— */
#include<reg51.h>

#include<intrins.h>

sfr IAP_CONTR = 0xC7;

sbit MCU Start Led = P1"7;

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

#define Self Define ISP Download Command 0x22

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

void serial_port_initial();

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

void display MCU_Start Led(void);

void main(void)

{

unsigned chari=0;
unsigned char j = 0;

unsigned char idata *idata_point;
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serial_port_initial();

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

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

{
1= *idata_point;
send UART(i);
idata_point++;
H
while(1);
H
void serial_port _initial()
{
SCON = 0x50;
TMOD = 0x21;
THI = RELOAD_COUNT;
TL1 = RELOAD_COUNT;
TRI = 1
ES = 1;
EA = 1;
b
void send UART (unsigned char 1)
{
ES = 0;
TI = 0;
SBUF = i
while(TT ==0);
TI = 0;
ES = 1;
H

void UART Interrupt Receive(void) interrupt 4

{

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

RI = 0;

k = SBUF;

/1R OHIUG 1k

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

//0101,0000 847 AT AF i KFR , ToAT AR IR A7
//0011,0001 5 & TR 251 48467 [ 5l 8 3 - H o
/1B ER AR 1 E B A

/T E ) 3% 1
/U R O R I
1 S b

/15 £ I H T
I R R SE R T SR AR

AR RO TE IR
/175 % H T RIA T2 R i SR AR 6
/1S E v i
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if(k==Self Define ISP _Download Command)

{
delay();

delay();

soft reset to ISP_Monitor();

H
send UART(k);

void soft reset to ISP_Monitor(void)

IAP_ CONTR = 0x60;

unsigned intj = 0;
unsigned intg = 0;
for(j=0;j<5:j++)

for(g=0;g<60000;g++)

{
_nop_();
_nop_();
_nop_();
_nop_();
_nop_();
H

void display MCU_Start Led(void)

¥
else
{
¥
¥
{
¥
void delay(void)
{
{
¥
¥
{
{
¥
¥

unsigned chari=0;
for(i=0;i<3;i++)

MCU_Start Led
delay();
MCU_Start Led
delay();
MCU_Start Led

17 B SESCT 8%
IBER VRS2 5 T

HZERT 1TAbER A28 T
1R AL R RGISP 15 X

//0110,0000 %537 F) RAISP il #51X

HTHRFEMCUF UG TAESR AT
IHKMCUH UG TAESR AT

HTREEMCUJT 46 TAER AT

39



STC12C5A60S2 £ 51| 5 Fr HLAE 7S

2.1.4 A ZmizRTEhie

STC12C5A60S2 241 . HLA = #% vl 4w A2 B H : CLKOUTO/T0/P3.4, CLKOUT1/T1/P3.5,
CLKOUT2/P1.0
55T YRR A Bl A H A O R IR ) BE B AT 2%
AUXR : Auxiliary register
SFR Name | Address | bit B7 B6 BS5 B4 B3 B2 B1 BO
AUXR S8EH name | TOx12 | T1x12 [UART_MOx6 | BRTR | S2SMOD | BRTx12 | EXTRAM | SIBRS

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

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

R T P17 #s AUXR/WAKE_CLKO/BRTJCE = 7 B :

sfr AUXR = 0x8E; / /R Th e B A7 2 AUXR [ Hh 1k 75 1A
sfr WAKE CLKO = 0x8F; / /H IR Th e 25 77 28 WAKE  CLKO)3th ik 75 1
sfr BRT = 0x9C; / /B DAF R T e AT A7 245 BRT (1) M 1k 75 B

KRR T e 217 28 IRC_CLKO/INT CLKO/AUXRMIC 4w 8 = 7 9 -

AUXR EQU 8EH SRR I BE 25 A7 2 AUXR (b ik 75 B
WAKE CLKO EQU 8FH SHTHE IR IR DD BE 25 A7 28 WAKE _CLKO Mtk 75 1
BRT EQU 9CH BT I IR D) e B A7 i BRT IR 1k 75 B

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

TICLKOfz# . CLKOUTO i H I B4 22 o 5 I #8042 1], CLKOUT 1A 4 H I 4918 b o I

ALFE,  FHRLA B 2% T AR E I A 2 7 5K (847 A B B 3 R) , AT ARV

SE I 25 KT, S CPU SR A ik HH .

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

WAKE CLKO :Clock output and Power-down Wakeup Control register (A 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: e T, £ FRFPCA LT/ B i i powerdown s
0: ZEIEPCA_EFHE/ T B o Wi B powerdown :
1: RVFPCA BRI/ R B A Wi i powerdown o
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B6-RXD PIN IE: R T, fL¥FP3.0RXD) [T ERI, HAEFRXDYEEEpowerdown.

0: 2511-P3.0(RXD) FF4#5 BRI, 25 1ERXDMfE powerdown ;
1: R¥FP3.0(RXD) FREHTERI, tHAVFRXDM:EEpowerdown o

B5-T1_PIN_IE: #ifisCF, RiFTU/P3.SHI N M BT ks &, AT 1IN B powerdown.

0: ZEIET1/P3.SHH R R E TR WiAR &, 2R IET 1M EEpowerdown ;
1: FRVFTI/P3SHHTF B E T Wb &, R VFT1HIM B powerdown .

B4 - TO_PIN_IE: BT, VFTO/P3.AM T B B TO Wrds &, 1 AEAETOIME B powerdown.

0: ZEIETO/P3.4M T P& BTO Wik &, AR IETOMIN B powerdown
1: FRVFTO/P3.AM T FEVEETOH Wibs &, t R VFTORIMEfE powerdown o
B3 -LVD_WAKE: ##HIfE0 R, & 75 REX_LVD/P4.6fIK F Al o Wi BECPU.
0: 2% 1IEEX_LVD/P4.6fI% A H Wi B CPU
1: FUYFEX_LVD/P4.6f% H A il e i CPU

B2 - BRTCLKO: J& 15 fu VK P10 B A 37 i e 2 i AE 4 (BRT) [ B £ HE CLKOU T2

L SCVFASPLOBIRL BN s 2 2(BRT) T 6 HICLKOUT,
4 H IS B A% =BRT G H %/ 2
BRT LAEE I THLUR % A5% = SYSclk / (256 - BRT ) /2
BRT LAEAE 12TH A % A% = SYSclk / 12 /(256 - BRT) / 2

0: AFRVPEEP1LOMIARE AT R 2 A 92 (BRT) (I L CLKOUT?

B1-TICLKO: /&5 RVFKP3.5/T1 N B N € i 25 T 1 i CLKOUT1

1: FRUPEP3.S/TUHES & A R 28 TR 804 HCLKOUT1, Jbhi) Erf23T1I HEE T

VEfERE 2 (847 F Bh E A ) , CLKOUT L4 H i B = T 13 % /2
WIHC/T=0, ER 3%/ THECT LR N 3 R G m B it 4, .
TITAEAEITAL R i AZE = SYSclk / (256 - TH1) /2
T1TAELE L2THE N B % 4% = SYSclk / 12/ (256 - TH1) /2
WHRCT=1, EM 3/ THEET U ARk A (P3.5/T1) i
A B ZE = (T1 Pin CLK) /(256 - TH1) /2
0: AAVFKEP3.5/T IR B A 5E I E8T 1R 20 H CLKOUT
B0 - TOCLKO: /& {5 f5 VP45 P3.4/ TORKIAC B 3 i A5 TO Y it it t CLKOUTO

1: SIS P3.4/TORIEL & A i I 23 TOK I 44 HH CLKOUTO, BHi i 25 T0 H g L

VELERE T2 (847 F B F A ) , CLKOUTO% L IRH ik = TORS Hi% /2
WRC/T=0, EN B/ VBB TO RN P &8 RGeS Bk, M
TOTAELELT S B4 A0 = SYSclk / (256 - THO ) / 2
TO TAEAE 12THE 20 % U AR = SYSclk / 12 /(256 - THO) / 2
WRC/T=1, EN 8/ TR AN Ik pf o A (P3.4/TO) T 5L, U
i R ARIZR = (TO Pin CLK) / (256-THO) /2

0: AFVFIGP3.4/TORKIAL B 2 72 I 25 TOF £ gy - CLKOUTO
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R R 2 (A% AUXR (Bidik: 0x8E)

AUXR : Auxiliary register (/A £ F-41k)
SFR Name| Address| bit | B7 | B6 BS B4 | B3 B2 Bl BO
AUXR | SEH | name | TOxI2 | TIx12 |UART MOx6|BRTR|S2SMOD | BRTx12 | EXTRAM | SIBRS

B7 - TOx12: &K #3034 FE #5147 o
0: &N 2R0E /28051 5 Fr Wl g B 2R B BE, BI12434i;
1: ERT IR /28051 H Fy AL i 28 I FE 11265, RPAS 734
B6 - T1x12: &K #% Ll 4 o
0: EMT38 1B /28051 5 Fr Wl g i 2% R BE, B 1243405
1: EW 28 1S 8051 L WL I 8 Il 1265, BRAS /34t
WIERUART & D HTUE MR R AR, WHTIx1207 5 EUART & /2 12TIR 21T,
B5 - UART_MOx6: = IR0 18 15 5 3 B AT
0: UARTH CIRE R O3 B 245 45805 1 B (L ER LI B, BN 12404
1. UARTH: R RO M 38 5 2 AL 45805 1 B L HR 113 EE (K645, B2 43
B4 - BRTR: M7 RER R A 281847 3 A
0: ANAVFMALIERFR K ERIBAT;
1 FOF AL B R R AR 2RIEAT
B3 - S2SMOD: UART2 13 K 5 42 147
0: UART2[VE4F R AINAS
1: UART2[HPEERINA -
B2 - BRTx12: MOZERFZ R A S s AL
0: ML R KBS 128 5 —
1 BT PR OR A B LI B — Ik
Bl - EXTRAM: /4 RAMAE BH% il iz o
0: VA AEY 102477575 FRRAM;
1: 2 b8 A T R 1 10247159 FERAM.
BO - SIBRS: & 11 (UART) R 2 R A i 5547
0: EFEEH B 1/E AR 01 (UART D) IR R R A 2%
1 BRI R R A B8 VE J s 11 (UART DRk A 8%, eI 2 I 2% 145 518
J, T DA ST 5 B A
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WAl A FHCLKOUT2/P 1.0 iy H st 4
CLKOUT2/P1.0/J i 8héi Hi 42 = BRT Vi Hi %¢/2
BRTx12 = | ST Rpde R AR 28 TARAE 1T
CLKOUT2 TAEFE TR U % Hi 428 = SYSclk / (256 - BRT ) /2
BRTx12 = 0, M7 R R AR TAETE12T BixX
CLKOUT2 AR 12T A % HE A91%8 = SYSclk / 12 /(256 - BRT) / 2

F P AERR e R dn ] B i B CLKOUT2/P 1O [ H A el
L. STBRTZF A7 f5 JST RS R A 4% 52 N 85 1% 8 07 B 2590, BRT = #reload data
2. ST AUXRZF A7 2% HH UBRTRAL B 1, LEM 7 i R R 5 2L 2% 5 I 2% 47
3. XfWAKE_CLKO% 4725 IBRTCLKONL B 1, 1EH 7y 47 5 R A= 3% i B 2% 343 HE 7EP 1.0
14 L B
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/% AFE i 7RCLKOUTO/INT/T0/P3. 4, CLKOUT1/INT/T1/P3.5, CLKOUT2/P1. 0%t i &yt fE e/
/% BHEEE SYSclk = 18. 432MHz, TO, T1, U7 38 R AL 3839 TAEAE 12T Rt/
#include”reghl. h”
sfr WAKE CLKO = Ox8F;
sfr AUXR = 0x8E;

sfr BRT = 0x9C;

PCAWAKEUP : Fo¥F PCA LFHE / FEEAHWT M2 powerdown.

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

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

1, Jo¥FPL. O A H A &b, SHE#ER = 1/2 BRT #iH%R
BRT TAEAELT ML [ i 2 CLKOUT2 =( SYSclk / 2 ) / ( 256 — BRT )
BRT TAETE12T # = (1% H 4R CLKOUT2 =(SYSclk / 2) / 12 / (256 — BRT)

1, % T1 R T1(P3.5) fHlkeh, HHEeiigE = 1/2 T1 ElR
Tl TAEELT RS B4 43R CLKOUT1 =( SYSclk / 2 ) / ( 256 — THI )
T1 TAEFEL2T #0452 CLKOUTL =( SYSelk / 2 ) / 12 / ( 256 — THL )

L, SSVF TO M TO(PS. 4) Wik, HHEESRE = 1/2 T0 BiH%
10 TAEFEIT BLUIN % LIHIHCLKOUTO =( $¥Selk / 2) / ( 256 — THO )
T0 TAELEIZT BRI I CLKOUTO =( S¥Selk / 2) /12 / (256 = THO )

main ()
{
/% BN SFR WAKE _CLKO (Hihik: 0x8F)
B7 -
B6 -
B5 -
B4 -
B3 - N/A
B2 - BRTCLKO :
0, ANFUFBRT ZEPL. O JI% HH s
Bl - TICLKO :
0, ARVF T1 M%H T1(P3.5) & H ke
BO — TOCLKO :
0, ARYF TO MHH TO(P3. 4) i H kv
*/

TMOD = 0x22;

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

BRT = (256-74) ;

THO

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

TRO = 1;
TRI = 1;

//T0, T1 TAEEREII2, 8 f7 HEhES T4
//T0 TAETELT i

//T1 TAETEIT #H=L

/ST R R A R TARELT Bk

/ /R BRT S ST IR A% 3 A 4 5 I 236 87 B 2 A A

/ /i B % 124, 540KHz
//FETOR By Y (R 857 BB 2 4 8
//18432000/2/74 = 124540. 54 #9%=T-125K

/ /3T s b A 80 2 A,

/ /i B AP 2 18432000/2/240 = 38400

// FCVETO, T1, Bl s 38 o AE #s i th i b

[/ JBENTOFFUG TR T AE, W R GEmt eh 4T 20 S5itn
J/JBENTIFUGTHECTAE, W R GEm eh 3EAT 20 Soitan

AUXR = (AUXR|0x10) ; //JASWIRALBRS 2 R AL SR TFURTHECTAR, X R G B kAT 43 4t th
//ZE SR B E A, F AT DU R S UL B I o

while (1) :
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2.2 STC12C5A60S2& 58 HH I EBIER

STC12C5A60S2 R 41 H. AL o] LAIS AT 3F0 44 AL X DA RRAR DO FE, e alE: TWE,
A XA AR . B TA/ER N, STC12C5A60S2 2418 A AL B Th#E &£ 2mA ~
TmA, T A T IR ThEE 2 <0.1uA, LR T (K808 DhFE 2 <1.3mA.

R EAR 2 I Bh 2 AR CLK. DIV, 1 2 PR AR 2R et B A (4 108 N E R Y 8 1) 25 A7 2
PCONAH AT $5 ] . PCONZFAF 2% 5 LU R -

PCON (Power Control Register) (/1] {75-1F)

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

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

LVDF : & AS AR G, [7) He A1 A2 AR A6 o 175 SR A 7 AL o
FEIEH TAERZS N TARIRASES, 58 g TAE R Vel AR BRI T I s, %A E
ZhE 1, HRERN W RS o oe. BIFE N &8 A B Ve ol 0 AR I T T4K H,
JER, ANEHRA RSN W, ZAEEsh N A B RAEE, HojE, W
P AR B Ve c 4R SR TR A T TR FELS, 1A A BB B N 1.
FESENF H CARIRAS AT, 0 SR AS I o B R A vF ] P2 A v W, DU AE R N it A 2
5, ARSI A TAE AR ThRE . a0 R o vr ol P AR AS I R BT, DU AE 3N
P S, 2R R B Ak S T AR, 78 N A B R Ve o/l T He s T4l He
e, PEAEAR AT I W, ATEEMCU M e IR S M i

POF: LHEMIRES, BHAIUSHEE, FREMRELMS N, AT HREHE .

SERRN . BRI EREAL (AR, RN EALE N EAE S AN ELN, BN

HAETIMEL, ERYMENSE KM EL, wIE T R W

TEMIIEACFE A, 340 W POF=0, 75

POF/PCON 4275 M1
| R prevemsyer
LR SE L
P S5,
4%T%° LA
A R R R
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PD :

IDL :

KL EIN, 3t NPower Downti X, I Ah s e ARG T~k 5 BT PR i A W TR, 330 \
BT, BRI AR, TR SRCPU. SEIER . AT DS ThRERMHZIE TR, R
SRS TRITAREE AT . PR CPUM B AR ZCMERE 1) 41 5 IBI4T . INTO/P3.2, INT1/P3.3, INT

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

FHEL FHEAIDLEBE (FIH), BRRANACPULLREF, CPUAHATIES AN, HRI)
RETB AT PT kS TAE, wTHAMBHW . e 28l (KRR 4 B A/ D i
ARAT— AT AR . AR CPUM S PR (TDLE A585K0) TR (1 /0 b A

INTO/P3.2, INT1/P3.3, INT/T0/P3.4, INT/T1/P3.5, INT/RxD/P3.0,

N 8 52 B 28 Timer0, Timer 1 7] DL 5L ML 25 PRI AL 20 nde i,

ERAT DT (UART) 0] DUKE 5 R LM 25 R A e i

GF1,GF0 : PNl TAEbr &AL, P AERAE
SMOD, SMODO0: LHHjEEHITER, SHEOGFxk, EHAMENH.
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2.2.1 RIREX

I 7 A8 T LUK 28 BRI B (A8 ity AR IS B B P JEOR/ CHIR 3 6 ) AT 20 00, AT P A1 T A
BRI, FERIIAE, F#MREMI.

IS 73 S 27 47 2 CLK. DIV &7 ) 5 AR -

SFR Name | SFR Address | bit B7 B6 B5 B4 B3 B2 Bl BO
CLK DIV 97H name | - - - - - | cLKS2 | CLKS1 | CLKS0
CLKS2 |CLKS1| CLKSO |44 i CPUR SR TAE R £
0 0 0 AN dE AR B B P SR/ CHIR 7 B
0 1 (HINER it AR B B B P SR/ CHiR 3 B 8) /12
0 1 0 (IS AR B4 B P9 S R/CHR 3 B ) /4
0 1 1 (HIER it AR B B P SR/ CHR S i 81 /8
1 0 0 (IS AR B B S HER/CHR 3% I 8) /16
1 0 1 (IS AR Bl B P B R/CHiR 3% ) ) /32
1 1 0 (O AR B B S SHER/CHR 3% B ) /64
1 1 1 (HINER St AR B 5% SR/ CHR 8 /128
' ANG3 it 000
[ [
| N |
o
| |
WER/CHR SR 4 ! 0“ RAWTEPSYSclk
S ot R P oo ET RN
| |
I -
[ |
L____/__J
CLKsz,CI:KSI,CLKSO
A s eE s

STC12C5A6082 &4 F WL AT PATE 25 AR 2 20 A T A, tHa] LYE IE % TAERS 4040

47



STC12C5A60S2 £ 51| 5 Fr HLAE 7S

2.2.2 TRER

¥ IDL/PCON.OE A1, HAHAHEFEANIDLE (FIH) B, ESRERXT, NCPUTLH {1k
TAE, (ERANERWT . SIS I RS . ER A%, A/DEHL, BTSN IERIEIT. AT
MER RN 2 E TERRTHASHE —AIDLE "#i:{i: IDLE WDT(WDT CONTR.3),
MIDLE WDTHZ W BN 170, B ER2RE <MW" 1148, BIE® TIE. 4
IDLE_WDTHAEIEF OIS, B IEREE W AT, BME IR TR, N
T, RAM. HERRIBEH(SP). T THEER(PC). FEFIRAEF(PSW) RIMER(A)SE 27 A7 25 IR FF
SR HHE . VO DR FEE 2 N B U & A0 3 — ZI 4IRS . SN B WL BT A1
WA AR RE IEH 84T (BRCPUTCH B0 A TAEAN) o MATA —ASrp W72 A2 i, e AT T80 mT LUK 5 B B
iR, FRHEMRELS, CPUBMSHITH N TR ATEA N —&EL.

A FFR 7 AT DLOR H 23 A A o] — A rp 7 14 7 A2 5 42 5| S IDL/PCON. O Bl 44175 %
MR 2 A 57— MBS NI vk AL . SMESRST S R AL, KB m, =&
T, XL AL G R A ARG SR T B IR R 24 B 10us, A REFEAEE AT,
FRRSTS B, S5 E N, B ML FEF 0000HAL H- 46 1E# T4 .

2.2.3 BRI/ (FPIER

KPD/PCON.1E A1, B KK HE NPower Down (F A1) X, HeaBIA i EHBER . 3
NS, AHESINEMEIR, BTG 8E, CPU, @&, B M. A/DF#. #iTH0%
b A, AN ks TAF . RAR Ao I v B e SO VR mT = 2R b W, JUEG ARG H i th P 2K
B AR, BN TR, dEAFHEEA)E, FrAVON . SFRs CRFPRDIRE S 77 4%) 4ERFIE A5
R CHITR — ZI RS AAE
_ TPKCPUMA H i s ) 40 52 B4 - INTO/P3.2, INTI/P3.3, INT/TO/P3.4, INT/T1/P3.5,
INT/RxD/P3.0

Ak, MRS REMCU M i AR S e i, A3 7 1 1 S5 FOMCUME A 2 2 2 ) 000 0H b T
AIEH TAR.

B R GETC AR W IEORE S LA St A O RIS, T ) LB R R I I e A

o XF——3—

{ZINTX
300Q _Y_I 1
0.1uF Cl1 5MO
R /K Rl <—— wtf s
A G A =

P LA T/O LV E Se e B O /58 BRSO E R, BB S i REACLIE L
FES WL N ri SR A, K45 8 I /O R AIG, T Pl i F BELR 125 it i Pl 28 C LK
Hio A CLIK BB /N 70, VI, AR IIINTx 23 7™ 42— AN N B b b, AT E 2o i
Fi HUAA S R AR 2 e
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/] ER AN e DT U ) e L MG S 51 2

/*

*/

*/

/* --- STC MCU Limited

*/

/¥ - JFHZRSTC 1T F 1 H AL A1 B8 e B s 4t LA 5
PUR REAERE i B S B v 5] T ZAR
PEAERE R B E PRI AE A T STCI BER AR

*/

*/
*/

/*
#include <reg51.h>

#include <intrins.h>

sbit Begin LED =P172;

unsigned char Is Power Down = 0;

*/

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

//Power-Down wake-up pin on INT1

//Normal work LED indicator

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

sbit Is Power Down LED INTO =PI"7;
sbit Not Power Down LED INTO =PI1"6;
sbit Is_Power Down LED INTI =PI"S;
sbit Not Power Down LED INTI1 =PI1"4;
sbit Power Down_Wakeup Pin INTO =P3"2;
sbit Power Down_Wakeup Pin INT1 =P3"3;
sbit Normal Work Flashing LED =PI1"3;
void Normal Work Flashing (void);
void INT System init (void);
void INTO Routine (void);
void INT1 Routine (void);
void main (void)
{

unsigned char j=0;

unsigned char wakeup counter = 0;

Begin LED =0;

INT System_init ( );

while(1)

{

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

{

Normal Work Flashing( );

//System normal work
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Is Power Down =1; //Set this bit before go into Power-down mode

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

_nop_();

_nop_();

_nop_();

_nop_();

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 O normal work LED */
while (Power Down_Wakeup Pin INTO ==0)
{
/* wait higher */
b

Not Power Down LED INTO=1; /* close external interrupt 0 normal work LED */
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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_();
}
¥
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void Normal Work Flashing (void)

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

H

s 3T A0S v B A A S R L I 1 )

« 3k sk sk ok sk st sk sk sk st sk sk sk st sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sieosk sk sk stk sk sk skeoskosk sk skeosiosk sk skeokok sk skokok sk skokokoskskokokk
H

;Wake Up Idle and Wake Up Power Down

« 3k sk sk sk sk st sk sk sk st sk sk sk st sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skeosk sk sk stk sk sk skeoskosk sk stk sk skeoiok sk skokokoskoskokokosk skokokk
H

3/* --- STC MCU Limited */
(/% e RSTC 1T ZFU R L Eh b e I o 28 */
S/ * IR SRR P P s BRAE SC R 5] AR T */
SAELERE P PO E R T STCRI BERE SRR */
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:

main_loop:

MOV  R3, #0
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

WAIT1:

MOV
NOP
NOP
NOP
MOV
MOV
NOP
NOP
NOP

SIMP
END

PCON, #00000010B

PCON, #00000001B
Pl, #0DFH

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

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

;dynamically stop
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2.3 B0

STC12C5A6082 R4 8 i WL SF A 72 AMNEFRSTS IR AL, AN A6 ) 2 A7 G g
B E A IIREMRST2E AL, KBS E N T EE L), WAEEN, B EN/ EHEEA
(AT I 1R 38 4 41 (1) 55467 ZE BT 200mS, MY MAX810% F A7 %, Fosemb 278 b v 4 f5 3
In—/N200mS EALIERS) , F 11 E AL

2.3.1 SMERRSTSIBIE L (FE—E AL INEERD)

AMHRST 51 BH A A 55 & AN IR RS T 5| BV I — 5 5 5 i S AL Ik, AT SE BB R AL &
fir. PAT/RSTE M) I EARSTEME K, ZHHEEAVON, FTAESTC-ISPYmAE#
WHE . WHEP4.7/RSTARIESTC-ISPARFERS F I EI/OIT, FEP4.7/RSTHL AL A o
FIRST 5 A7 B v 4k 15 25 /D 24N Bk i 10us J&, B A L2 ik N ADIRZS, B RSTE L0 5 JH:
FEUK TS, RIS RS LDIRAS I A P RE P X F10000HAR FF 46 1E # TAE .

Stepd/HEH. HRFENATH IR REEIR

T Beh ERtshE A " MEPRCHETHEE v ShERSRIFERRTEh
RESET pin O FI{EPA. 7, MM BRRCHRHI ARESETR & {54 RESET >

e B hNER S I B (w3l - « YE2 (" HO

IEh eI A E5E (12MHz L T-A]3% Low): & High (" Low

ToA&BehPL 0L 1 0 ST#EFx O FFo/oAr TEIER

TR T# A PR R F S la=hE—HEF ( TES & W0

232 SMEMRERNEN (SRAIEEN, FIEE S MINEEMRST2E 1D

MEE _STIREMNE RSN
WG s — AL Dae i (AT AR A, ART1.33VEAL, @i 2> s PR 73 s SR AN AT i 2 A
[V L 24T

P4 B/RESETZRMETF1. 33vE{, Bl ve. 053 < TES WO
AL E B BHEnRZE 1oMHz, JEi%3% P4 B/RESETZ FA{E BESETZ

P4. G E A — ‘
KL, BENREE JEE LSl i (Z (s

LRIB:IREXEHBAESE! I " TES {+ HO
Idle (ZEFAZERTPIAPET 91014 (s 2

LR BENEENFIAIE T HaRda i Hidh 256
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T AL HL I -
I B AR = T 12MHZ N, 28 300 FH 28— R A7 D RE N (STC12C5A60S2 & 41 /ERST2/EX_LVD/P4. 61°1)
) FE B8 0 P A0 A I LVD T B AE A0 0 AL 0 42 7 i, g 78 17 P 28 %

T
470uF"

- 04
o TT T Gnd r1f] 20k

Vee

P4.6/RST2

R2{ 10K
L HL/MCU

STC12C5A60S2 F A AR A IILVDAEP4. 6 13, v {F 25 — 5 A1 T RE B

L, FREHT805 5 b (1) ELU FEAZ 5V, AR 7805 J5 b 1 ELU HE R dE B4V, A
FEL BELR L ATR 24 AV BT (149 He s 43 s ZAEG T EC H Al 1T F s (1. 33V » BB 55 B AL ThREJHI
RST2Rt iECPUAL TR ARZS . A2 KB 7805 J5 bify ¥ BL AL HL s vy T4V EA LA, _F B A i L FHR 1AIR2
AV H 23 S 3 v TR A I T TR B (1. 33V , B F WLk Mo AR, Wk 2 B IE % T
IR,

Q—T| 7805 lﬁéﬂmﬂ: 18 Vee
il

ol 17T

1

R1| J100KEA_E

Gnd

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

WIAZIR FEAE220VES,  F&E 7805 R v Y ELIAL FEL A2 11V, 38 Vi B R BE BT 160V, Fa K H7805 71
i ) BV 2S5V, B A FEBHR IRTR 2K 8.5V ) HL 1K 43 s B T 06 H AG 0 1 1A B (1.33V
BIT) o BEEZE B AT THREIRS T2 ik CPUAL T8 AR 7, 2448 B 7805 Hi i (1) Lyt Hi s /=
8.5VUL L, b A i HE BHR IR 2K 8.5V 1) H [ 43 s 21 vy TR Az T T4 FEUE (1.33 V) , B2
Fr WLt AR R EALIRE, IRE BIEW TERES
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STC12C5A60S2 241 B4 HIAE
2.3.3 IERIRIEIEMEANEE —_EATHEERT, RI{EIMERRIE 4N A i

STC12C5A60S2 R 4 H i HLAEP4.6 L34 0 (9 A0 SRR R A I b 8 Th g, ml =B P . X
FEF P ] DL 25 ) 07 a7 7 R 2 /030 FE e 2 B WA o AR B A AT P S5 A 00 1 A T
1. 33V (£5%) , 3ERFLF LA S Al 1A L s /2 1,31V (£3%).

2 AN L R R, VAR B A HLIE R TAE . Bbis,  wT DURIF B 5 HLA A A
TINRERARIT Y U UG, AP TERPIRE .

b oA S AN IR A AR &AL (LVDE/PCON.5) &1, EHRMIEE (GEEIEZMA T LT
o, BUGEERG, HE—ZAEBRNE, WAE, ARKP4.61HMNT L & TR TR
H s

T G SR AE e B AR X AR S I BT 4k 5 AR, AT CPU M st AR Qe B8, 8K e 5k T
REAFfE A WAKE_CLKOH AR fZLVD_WAKEE 1.

M FH R0 (0 MR AR HAS DU LVD T BEAE A AR A, S 7R 7 Y 2 B PRI B s

== 4T00F 104
[o} 7805 Vee
4L =T"d4 L
1T T Tl RI
N P4.6/LVD
R2
T AL/MCU

STC12C5A60S2 Z 41| AR A M LVDTEP4.6 11

WIAZ R L AE220VIE, A8 R 7805 A b Y BELUE HEL /2 11V, 24487 HL PR 2160V, Fa R Be7805 1l i
FIEEAZS.5V, FEH I HBHRIAIR2A4 8.5V I HE K 73 s B TR A I T TR F s . EEFCPU AT
LA B 7 &, HEFEE R R b, 7R IR S A2 7 Bk, KLVDRALIE S, FHIELVDF{z. 0
FN0, MR EERSY, WAL, WA EERE, 2RI TR I e TR /AT
WImse G, B LVDEALEER, FiELVDFAAIE. W N0, MHAKNHEERFKEIER, 1t
NFCPUFRE IEH TAE, W% AL, k824 LVDFAIE0, FiLVDFRIME, ik, 255k
IR, SAREMEREE, CPUE NSRS

P4, B/RESETZRMET L. 33vE s, EfEsve. 035506 YES " HO
BHEhsfiZE >12MHz, j&7%3% P4.6/EESETZ FH{E EESETZ

BENMAIET AR LLeE| T Hidh  YES (% KO
LHBREEEHBAEE (" YES {+ HO
Idle CEHDIRZEREAERE T S L2 @ YES " KO

LH B BEIFIAIET Rt High 256 ¥

56



STC12C5A60S2 & 51) 1 Fr ML 4 e

55 AN AR A IMLVD A 26 HORFIR T e T A7 w22
Mnemonic | Add Name B7 B6 BS B4 B3 B2 Bl B0 f,jff;

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

Clk_output
WAKE_CLKO| 8FH [ Powerdown Wakeup | PCAWAKEUP |RXD_PIN_IE|T1_PIN_IE [TO_PIN_IE [LVD WAKE[BRTCLKO|T1CLKO|TOCLKO [ 0000,0x00
Control register

IE A8H| Interrupt Enable EA ELVD EADC ES ET1 EX1 ETO | EX0 ]0000,0000
P |BsH Ime“”f;‘zri"r“y PPCA | PLVD | PADC | PS PTI | PX1 | PTO | PX0 |0000,0000
pH  |B7m| MemuptPriority | ppoap | pLvDH |PADCH| PSH | PTIH | PXIH | PTOH | PX0H |0000,0000

High

AN ARG RS U A S [ R 45 s o7 2 ¢ EA/ELVD,  ELVD/RAR S I o iy 70447
A ARG S T S [ AR S g 4% i A7 /2. PLVDH/PLVD, 0/0,0/1,1/0,1/1,P4 2% v )t 5 2%
AN AR S AS U AH B R i SR bR 472« LVDF, ZHSMAEE

S A I AR G ) — LE 25 A7 45«
PCON : LRz ar A7 3% (A Al AL3Hak)
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
PCON 87H name | SMOD | SMODO | LVDF | POF GF1 GFO0 PD IDL
LVDF : ARSI AR EAL, R A 2 AR TS I A Wik SRbs B AL
TEIE TAEA 2 N LARIRASHS, R 38 TAE R Vee /K TREAI IR &, &6 8
FEL, SRR AR RV TIE %, BVLE P93 AR B Ve ol TR A U T TRl FE
JERF, ANEBEA RVHARERN W, ZAEE SN ZA R AE0, 150/E, W
P A L R Ve e 4k AR TR R AT I T TR B e, A 3k A B E N1,
FERE NS AL TARIRAS T, A SRAC A I % R A SO VF mT 2 A rp W, PR 3 A\ s HASE 2K
Jei s AR AN TAE CLRRARTh#E . W SR Su v ml = AR A A I BT, DU N
PR, AR A R 4R 2 T AR, 78 B0 LAE HR Ve oIl TR R A il 1R Fe e
Jes PEAEAREATI R W, FREEMCU M Fit FER A R

IE : H i e vr 25 748 (AT A 3H4k)
SFR name | Address | bit B7 B6 BS B4 B3 | B2 | BI B0
IE A8H | name | EA | ELvD |EADC| ES | ET1 | EX1| ETO | EXO
EA: Wl e ir s i .
EA=0, BEifit T BT B9 g R ;
EA=1, JFiCErRWr, (HEAHEEEE B SRR RV HIAL
ELVD : & AS I W7 78447
ELVD=0, £ 1A AR Wl 7 5
ELVD =1, Fo¥FAR R A W
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IPH : AR S 0 2 2 A7 4 v (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 : FRIBTfIE S 4% ) a7 A7 A (AT 467 F-hb)
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
1IE B8H name PPCA PLVD | PADC PS PT1 PX1 PTO PXO0

PLVDH, PLVD: & Al w W fI¢ 5 45 1147

MPLVDH=0 HPLVD=0, A& F Az - W A s A 26 2 i (D5 240)
*PLVDH=0 HPLVD=1H}, A& EAN o Wi AR Je b b (L2 2 1)
*4PLVDH=1 HPADC=0, iAW o W7 A il Se g b b (16 26 44.2)
MPLVDH=1 HPLVD=1}, &AM W A f i 0 26 2 i (DL 26 243)

AR A ) 75 2UERPA. 6 LM RN (LSRG 5

;/* --- STC MCU Limited

*/

/% - YEIRSTC 1T 515 HLPA. 6 1 fHEC A T i */
AN SRBAERR 7 A BT S g AR */
SUETERR T P S PRI T STCI B K FE T */
el */
;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, SMODO0,LVDF, POF,GF1, GF0, PD, IDL
ORG  0000H
AIMP  MAIN
ORG  0100H
MAIN:
MOV  SP, #OEOH MERR TR SR M OBOH L 7T
MOV Pl #OFOH SN AL T UG AR
LCALL Delay SAEH
MOV Pl #OFH SN T UG AR
LCALL Delay SHERT
MOV Pl #OFFH
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MAINT1:

MOV A, PCON

JBC  ACC.5, POWER ON I

CLR P3.7

SETB P35

SETB P34

SETB P33
ERROR:

SIMP  ERROR
POWER _ON _I:

SETB  P3.7

CLR P3.5

SETB  P3.4

SETB P33

LCALL Delay
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 P3.4

SETB P33

SIMP  Continue Read
Low_Voltage:

SETB  P3.7

SETB P35

SETB P34

CLR P33

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

//ERROR_LED

//POWER_ON_LED

SAE R

//High_Voltage LED

//Low_Voltage LED
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2.3.4 RWHEEN

RPN HREFEEIT SRS, AR SERERTER, TELMBAILRGREN R)E3)
Z—) , fEGRI8051 LA ML T-HifF LR Rk Thae, F P AU AL S B, SRR i
R . ILSTCHTHE H: ()38 5 AU 805 AR & 7 ZL R G N T TAP_CONTRFFIR D) RE 5 A7 4, SLIL 1 Utk
DiRe. AP R 7 R 4 TAP_CONTRAFIA V) R 75 7 # B H A B ALSWBS/SWRSTHL AT LA & 4t
BhLT

IAP_CONTR: ISP/IAP #Ziil] 2517 %%
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
0: 2%1EIAPEE/ 5 /# R Data Flash/EEPROM;
1: fVFiE/ 5 /#EFRData Flash/EEPROM.
SWBS: Hfh M P MR X G 30(0), 382 MNISPREF X B 5(1). B 5SWRSTHEZAL &
AT LASEIL
SWRST: 0: A#E(E; 1: PAERNRZEAL, BIHINEE.
CMD FAIL: 15i% T ISP/IAPA 4, JERTAP TRIGIESAW/AShf & S, W1, F7 ik iis %

s P SRR 7 [X (AP X)) Bt A7 D04 B H 2 REFFR X (AP FREAHATRE T —
MOV TAP_CONTR, #00100000B ;SWBS = 0 (i%&#APIX), SWRST = 1 (& A7)
MRS ISPIR 15 A% 7 XA AL IR D)4 2 P BRI R X (APIX) THAR AT RE P
MOV TAP_CONTR, #00100000B ;SWBS = 0 (i&#APIX), SWRST = 1 (3K A7) —
s W SRR 7 X (APIX) B B AL I D14 31 R G ISP FE P X FF LR HATRE 7 -
MOV TIAP_CONTR, #01100000B ;SWBS = 1 (#%&#£ISPIX), SWRST = 1 (& 1)

s MRS ISP I #5158 7 X A SR AL I DI B R TSP 4588 5 X a6 AT RE 7

MOV TAP_CONTR, #01100000B ;SWBS = 1(G&#FISPIX), SWRST = 1(FKENL) —
KGNS RGTEAL, FA NIRRT RE T A as # = S A BIWIGE, VO awIthit

235 FEEMN/IEBEN

4 H R LR VOO T HL A2 7 FLER R I T THS FL TR IR, T MOS8 R LR B iy . 24 VCC
EHRE IE R, GER32768 AN Al S, bR/ AR, R, Fi
S/ o Th RS A S AT
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2.3.6 MAX810%E & s B8
STC12C5A60S2 Z 51| 5 B WLN S 4E A% T MAX810% Fl & A7 B % . 5 MAX810% i & A7 HL % 7
STC-ISPémAEas h 4k fuir, MILLJS b o 547 Jo 4 - A2 £9200mS HEIR , &A1 A BE i «
Si STC-ISP.exe =MmEHELPIE: www.STCMCU.com Bi3ziR13¢

Stepl/EUEL: Select MCU Type JRFESEEHFIZS
MCU Type AF Memory Range

[FTC121LES A0G52 - o000 - 1FFF

StepZ/HHR2: Open File / FTHIF GOEFEEMF R EIGEFND)
ARIEHE (HEX) fEksAD
o [ V fIATETEEER TREEZE |

0 v FTRSMFAIA0ES T EEFROM 30HF |

Step3/ES: Select COM Port, Max Band/iSESR{T0, B
coM: [comt - | BEfEE: (115200 «
EDiniieR Bl ERFRSEE - REEEE: 240 -
Stepd/ B HEFENATH AN hAGER
Tad BEh SRR A: O AEERCHESRE 7 AERSRIE AT
BESET pin ( FE{EF4. T, dOFE P ERECHRSIT S0RESETRI % {133 EESET
| Lre BNy b B (i3 “ yE3 (W0 |
IEFeem Ao tDas (12MH L) =Rk Low): {* High " Low

2.3.7 A TAWDT)E{L

FEDNPAZH]/ RERT/ MRS SRR RS T, TPk “ RGAERH I
T, ZH T, MCU/CPUREFI K, SBARGKE IR TIE” , @H251HEE 1, R
MCU/CPU ANERLTE [ 18] A 12 225K Ui 1 T4, s AMCU/CPUAE TR HOIRE, BT TR &
5 IEMCU/CPUR A, {8 2 4t 53 A Sk TH A2 U AT I P A2 . STC12C5A6082 R 51 LA
AW VIR TIRIIRE, R PR G AT EEVE B AR A BN TG 8/ f v . st ThRg, AT
Inan T RFR T REFF A7 28 WDT_CONTR:
WDT_CONTR: % [ 1%)(Watch-Dog-Timer){% fill &7 17 %5
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.
B Vs AR EAL, His i, AR E L, AR HEO.
EN WDT: Enable WDT bit. When set, WDT is started
BIVRVEAL, HEN “1 7 i, FBIAED.
CLR WDT: WDT clear bit. If set, WDT will recount. Hardware will automatically clear this bit.
=N O U VAN 0 W = (TR S o GO L A = 2 Ve o A
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IDLE WDT:  When set, WDT is enabled in IDLE mode. When clear, WDT is disabled in IDLE
I “IDLE "#Ex0hr, M B AR, B VERSE SR 114
LIHCOHAL, BHIVER SR TR AT
PS2,PS1,PSO:  Pre-scale value of Watchdog timer is shown as the bellowed table:
B HEN SR HUE, WTFRPR
PS2 | PSI | PSO P%Z\C%e WDT overflow Time @20MHz
0 0 0 2 39.3 mS
0 0 1 4 78.6 mS
0 1 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 | J i3 Hi i [H] 1155
A3 H ] = (12 x Pre-scale x 32768) / Oscillator frequency

I B A 12MHz:

F 1 U TE] = (12 x Pre-scale x 32768) / 12000000 = Pre-scalex 393216 / 12000000

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

WA 11.0592MHz:
v H )= (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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BV IER, 7ESTCH FHEMR EFTIAE RN
/*

*/
/* --- STC MCU Limited */
/* - JH/RSTC 1T RANE ML F 1100 J Hodts B TR B A 3o */
7 R EAERE P i F BT L SRR, e */
/% VSRR R B AR 1 STCHY AR AR ST —--mm - */
J */

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

WDT CONTR EQU  0CIH & 1Ak
WDT_TIME_LED EQU P15 JH P15 IR T N T FE 7R AT,
AR I B TR AT ER 2 7% KT o 0 T ke K e ) K o
WDT FLAG_LED EQU  PL7
FPL. THEMIE T M E AR ST, A s se R N T = AL

Last WDT_Time_LED_Status EQU 00H AR, TR T 1 A TR FR R AT (B — UORAS AL
: WDTE AL 8] (Bt FH 1) Oscillator frequency = 18.432MHz) :
; Pre_scale_Word EQU  00111100B HO, JABIE 1, T =32,  0.68S
Pre_scale Word EQU  00111101B B0, JABNE T, T idi=64,  1.36S
;Pre_scale Word EQU  00111110B JHO, RENE I, T As=128,  2.72S
:Pre_scale Word EQU  00111111B HO, HBE I, T 4iE=266, 5. 44S

ORG  0000H

AJMP  MAIN

ORG  0100H
MAIN:

MOV A, WDT CONTR SR S AR T S AL

ANL A, #10000000B

INZ WDT Reset WDT_CONTR. 7 = 1, FHIIMIEAL BREZIETIME AT
;WDT_CONTR.7 =0, LHEL, #8350, RAM¥LIGH 2 N EEHLE

SETB  Last WDT Time LED Status ; B,

s WIGAALE T 36 H B TRL PR 7 KT IR AS AL = 1
CLR  WDT TIME LED s EHE A, REE T R R AT
MOV~ WDT CONTR, #Pre scale Word DAZNE T
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WAITI:
SIMP  WAIT1 EAPATARIE G IFHL) . ERE T V03 H E AL
;WDT_CONTR.7 =1, &I M AL, #JH3), RAM HuABAAE, NERLHTE
WDT _Reset: CEIRSEAL, 88
CLR  WDT FLAG LED AT IERL, ST B S AR AT
JB Last WDT Time LED_Status, Power Off WDT TIME_LED
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2.3.8 ABRIHENMMBRBEIEN

PR AT

e

WHE T IR AL

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

A EHIRESETHI |2l 240 M 7 FE 7 X 0000HAN T4 B 2
A (R A AE ITH PR
~ . iH L S IAP CONTR%Y . ~
f}zﬂ“ H 74 o = /2% 2. \é B I\ = 1
JRh B AL 235 ) 20175 B ff f 3t M B2 [X.0000H AL FF 46 EL R AT
N AP
§=X DA
B XHIAP CONTRE | & RGN RBISPI I FE 7 X I i AT 72
FEIENCOHT AR | 7, KRB SR ISP R A, &
=X A SO R X AT PR
IR ., 2 {F R G R GRISP W 15 R X T 4R $h AT FE
AREEN | REUEHE =
" IRBIR AL z;&;gﬁi%a o KRB A ISP F B TR, 2

LB R AT PR e
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BIFE HAFHES[RIFIRINEE S F25(SFRy)

STC12C5A60S2 Z 41 Fi i HLH R 2 A7l o A BUUE A7 it 2% 2 25 H A7 gtk . STC12C5A6082
%ﬂ%ﬁﬂ%%ﬁﬁ&ﬁ%%%%ﬁim@ﬁ%%,K%%H%%ﬁ?ﬁ%%,ﬁ%&ﬁ%
VT RS Re (S 5 —EA FIFE B A2 5 {55 —PSEN. STC12C5A60S2 Z %1 B Fr WL N #4 1280
T A es, LR ERZ 4 AR N Bk 25 ] - Y ERAM (2567 711) R Y &

RAM (1024F75) « H4L, STCI12C5A6082 & 1) 8 Fy MLk v LA I 75 Fr A F i) 64K B4 5B E 41
171 2% o
3.1 FEF1FiEzE

FEFFAEAE 28 F TAETBOH PR . BRI RS 5505 . STC12C5A60S2 5 41 5 1 ML N AL A
T 8K~62KF 5 (IFlashfEF 121 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 STC12C/LE5A20S82/AD | 0000H~4FFFH (20K)

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

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

BRHLENE, RS (PC) I 25 H0000H, MO000H TG A HATRE T . 3 4 T ke
2% F2 7 BN il CORR A W ) &) 07 TFE 7 A7t e St . (R A7 fas T, A i s
—ANEE N HEE, R R RS BN S, B LS E BBk 2R N R T ]
FHATIEE . AMER b WO b BT IR 25 A2 FE (N I HBHE /2 0003H, 5 I % /1 B2 0 T IR 55 A2+
AN 1 E 2 000BH, A5 H W 11 A B IR 5572 7 N I HBIE 20013 H, B 88 / v £ 2% 11 H
R4S A2 N I HE 2001 BHEE . 58 22 (1) W7 AR 25 R 73 BN 1t (o i v ) DAL B 0 ) o b 2
o FHT AR AR A TN 1 Mk ) (R B DX TR (821 A IR, — IS L TC R AR AT 5 2 1) v T AR 5%
FERF, DRI, —RCAE Hh e B bk X 3 A7 7 — S o AR R RE FE 4, 48 1) B A7 P T IR 55 72
J7 1 2 8] AT

%ﬂ”Flashﬁﬁ%%&ﬂEéﬁ}iE%ﬁﬁﬁ:Eloﬁikut, e 1A AR SR A T (S
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3.2 HIREFEER(SRAM)

STC12C5A60S2 51 B AL N EBAE A 1 12807 TTRAM,  AJ H T A7 IURE o P AT 1) o ) 45 SR A0
TREEHE . N ESEIEAA G A e DB RN 4R A0 4 A sk 25 T8] - Y EBRAM (256 777) AP 33
JERAM (10247F71) o BEAN, STCI12C5A60S2 & 5§ A HLIE v] LG W 7E Fr A & i 64K B AN B
VeRir

3.2.1 HERAM

PERAMBE 256 271, AT N3N K128 FTHRAM(S5184t8051%KA) . =128FH
RAM (Inte | 7E80527 ¥ & 7 =128 FEFIRAM) S FFIR T RE AT A7 [X o K 1287717 I 4540 A7 fith 2 B T
HiEFh ] (A Fhk . m 1287 TRAMS Rk Th e 25 17 as X S A A R f stk s B, #04eF
FH8OH~FFH, il 25 [A] AR E B, (EWF RS0, @A H i -4k 05 20 BAIX
IY. E128FITRAM K BEIA1% -0t RFRkThRE Z5 A s X W n] B % -4k

P ERAMII 25 Ryt B s, bk YE R& 00H~FFH

FF 7FH
— R A 7 17 5
- (SFRs)
HRAM 30H
‘ 2FH
? EIEDA=S:1RES
7 128575 TR L
WHERAM 18H . 1
TAEH 2
00 10H
T 1 P
P RAM 08H 07H
oor L__L1E4L 0
IK128575 1) N #ERAM

{1287 T RAMELFRIE FHRAMIX o 3 FHRAMIX XL ] 73 8 TAE A A7 e i IX, mifiSthkX, H/
RAMIX FOHEAR X o TAF 2717 2341 X ik MMOOH~1FHIL32B (F2745) 870, 43 N44] (g — 41/ —
M), AT TIEF A4, 95 NR0 ~ R7, HETARMKYES(E, &
WA TAE RS, WL B HEEE . RO~RTZH M T Ees, RO RN HEAER
R . FEFIRESTFPSWE A2 P IRSIARSOZH & 5 M uifd H I TAE S84 . W R HPSW
FAFREIIANH . AT S hE X F b M20H ~ 2FHIE 164N 75 890 . 20H~2FH 76 B A [/ 7 3B RAM
BT — R ARG 0] DO B AT A — A A, FR12847, BT H R [ ik v ]
00H~7FH. {7l F Z00H~7FH, PHIRAMAL 128775 1yt th /2 00H~7FH; MAMRE, —
FHbhE R, Sebr b T B AR XA A HuhEFg R f e — AN, T bk [
—ANFEARIG, AR AAE TR X . N EBRAMA () 30H~FFH 7T /2 Fi F RAMAT 4+
X.o —ANSOLIHERRSEET (SP), HTHRMMERX . BAHEN )G, HEARIEESPNOTH, &M T
TAERATERAOFIRT, Kk, FH P WG TR 7 &N % SP BAIME, — Mk B 7E8OH L& [
JCNH .
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PSW : EEFREFEHEFS (AT
SFR name | Address | bit B7 B6 B5 B4 B3 B2 Bl BO
PSW DOH name CY AC FO RSI1 RSO oV F1 P

CY : tp&fri. SHATINZIZER;, YEESMEIBTALE AL, BT IRIEE B i b A (S A,
CYAL; JR2Z RO

AC : BEOZEENAL . BHATINEEERS, YB3 A, BT IR IE BB E AL, ACHT;
R0 B AR EACH) H 52 78 T-BCDESINE . Jikis H 1) % .

FO : HM/4s&ELI0,

RSI. RSO: TAEZAFaSAMIEREN. WFER

RSI RS0 HTAEH ) TAE T A7 28 41 (RO~R7)
0 0 02 (00H~07H)
0 1 14H(08H~0FH)
1 0 220 (10H~17H)
1 1 34H(18H~1FH)

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

P AEAREN . ZARESIG LRI BN EACCHT LN B A M . A ZmERACCH LA
Houar s, WPEL 2 ZINERACCH KIAN B BE (BAH0M I, PALA0

HEFFE £T(SP):

HERRARE & — 8L H &7 88 . B B HERR T AE N RAMBR R IO B . RAEEN G,
SPHILEALALOTH, A3 HEAR S5 L HHOSHIE LI 4f, FHRE0SH~IFHH Gl & T TAE S A7 a4
1~3, EAEFRER A HBIX X, R I SPAE B4 y80HEL B K ME N H . STC12C5A60S2
FAN A HURHER S 7 AR, RO B RN HERR 5, SPI I K
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3.2.2 AR BRRAM

STC12C5A60S2 5 5 WL M Bk T 4R R256 715 [ N ERAMAL, IEEERL T 1024715 9 @
RAM, HbifilyE [H /£ 0000H~03FFH. 5[] PY 3047 FERAMIR) 5 L L 48051 5y LT 1] A5 47 e RAM
HIJ7 M A, HREAREWPOL . P21, P3. 6. P3. TRIALE. 7EJC4wiE S, WY FERAMIE T
MOVXF4 i), EPfEH” MOVX — @DPTR”E(#"MOVX @Ri"#§4Vil. (ECIESH, alfl
FxdatafE B/ RBEIA], Un”unsigned char xdata i=0; 7.

B ML E T FERAMAE: 75 1T B 0] 52 4 B 27 A7 25 AUXR (it A8EH) AR i EXTRAMAS, #4 i) «
STC12C5A60S2/AD/PWMAR B F 11805 1 5 AL 7 RERAMAE B J2 28 IEALESiT Y Rk ThRE 25 A7 2%

Mnemonic| Add Name 7 6 5 4 3 2 1 0 Reset Value
AUXR | 8EH |Auxiliary Register |TOx12 [ T1x12 [UAR_MOx6| BRTR [S2SMOD| BRTx12 | EXTRAM [ SIBRS | 0000,0000
EXTRAM: Internal/External RAM access PNEB/#PESRAMAZEX

0: WNERH JEEXT RAMA] BLAEER.

STC12C5A60S2/AD/PWMZ 51) 5 F-HL

7E00HF 3FFHA TG (1024F75) , {5 FIMOVX @DPTRHE A7 ], 2 3sH 400H Ky Hs 11k %% [A]
SRV IR AN EAR A RS (T 400HH$70) , MOVX @Ri A B8 17 00HEFFHAL G

1: External data memory access. AMaREE/FNE o5
A% 117 ) P BB ERAM,  IGISFMOVX @DPTR/MOVX @Ri f i i 5] 4738052 44 - HL

OxFFFF FFFFH
HME RAM
63KB
41 RAM
64KB

0x0400

0x03FF
Auxiliary RAM 1KB
0x0000
0000H

EXTRAM=0 EXTRAM=1
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MHERBIMEZE QL) -

i 18] N B9 2 REXTRAM

T HAREIR D) Re B A7 A8 75 B (V4 7 0)

AUXR DATA 8EH; i H AUXR  EQU 8EH EX
MOV AUXR,  #00000000B; EXTRAMAZIEN” 07, Hsz EE G AN 07 .
:MOVX A, @DPTR / MOVX @DPTR, AFE 4 R] v in] P34 FE IEXTRAM

MOVX A, @Ri / MOVX A, @Ri F84 7] ELHEVT 1) 6% JE FEXTRAM
;13 FH 1L 5 4 STC12C5A60S2 R 41 A B U7 1] P4 84 J& AUEXTRAM (OOH-FFH, 352567 71)

5 P HUEXTRAM
MOV DPTR, #address
MOV A, #value
MOVX @PTR, A
s B T NS R UEXTRAM
MOV DPTR, #address
MOVX A, @DPTR
RD+ £ 4|
;Wi #address < 400H, WIFEEXTRAMEZA” 07 B, Vi EAENEE, 2 LESNTE
JEEXTRAM

o WA #address >= 400H, NS & 05 A PBEE L ANEY B AIRAMEL T /075 7] (400H—FFFFH)

2515 ) N 58T R IEXTRAM |, PABG 2=
MOV AUXR,  #00000010B; EXTRAMFEHIALE A 17, 28 1115 M EXTRAM, AR 5

HLEH P RAGR NSMBY R T1/0 BiF f ik Xk 2 AR X, A5 A Y R K
EXTRAMGEH AL AT e, CREURAZ ve BN 17, 2810 iR bk N 3 J& MEXTRAMAE RT LA 1.

RS
SR F W B AUXR 2577 4% B A] B2 FIMOVX. @DPTRAE 45 1r) kA 3547 Ji& AUEXTRAM, #83L k
RAMZS ], K i 5 7h B G, AR RGE AT T SRAM, 1 S B FH 125 [ /8 10245715, AT L
P HLSRANAE 2, i n 48 2:STC62WV256, 15620256, UT6264%%F.

MHRBIEZS% (C EF
/% i la] N EB 2 HUEXTRAM s/
/% STC12C5A60S2/AD/PWMZ 51 B4 F M1 9 (00H — 3FFH, 3£10245F59 JE# AUEXTRAM) s/
/* R IhRE A A A E B (C B AR */

sfr AUXR = 0x8e /HUTRANTE 5 B AUXREL A BHAUXR - %/
AUXR = 0x00; /%0000, 0000 EXTRAMAZIEO, 5 I HL AL LA 590 */
unsigned char xdata sum, loop counter, test array[128];

/* CRAREFE UK xdata BIRELFEDT A A AR HOEXTRAMs/

70



STC12C5A60S2 & 51) 1 Fr ML 4 e

/% B RWERP R AIEXTRAM %/

sum = 0:

loop counter = 128;

test_array[0] = 5;
/% O N ERYT R FUEXTRAM %/

sum = test array[0];
U H#address<400H, WIZEEXTRAMGZA™ 07 B, U5 R 40H EAENFE, B4 EAESNT I LEXTRAM
n#address>=400H, W73 FAMNEY R RAMELT /045 8] (400H-FFFFH)

*/

AR 17 Al N EY e BUEXTRAM, wiprms
AUXR = 0x02; /% 0000, 0010, EXTRAMAZ &N 17, 25 1E 17 W] EXTRAM, LARH 5%/
HLEH T R AMBY R 71/0 BB IR IR Z AR X, A5 P38 i
EXTRAMIZ#5 EA o, BIA&E N 17, 22195 N 3 97 f FEXTRAMER 7T LL T .

71



STC12C5A60S2 £ 51| 5 Fr HLAE 7S

STC12C5A60S2 R 51 H Fr WL N ¥ 3 FERAMIE 7~ 2 7

:/*%* —= STC International Limited %/
; /% —— STC @ksk~F it 2006/1/6 V1.0 */

/% —— f#zx STC12C5A60S2/AD/PWMABIHE FHL MCU A 4 FERAMIE A R fpP */
/% ——  ARJEHRFERFESTC-ISP Ver 3. 0A. PCBIY) R #i4wfe T A bt —————— */

/% = WREAERE S A SRR Y, W AERR T R T STCI Bk KRRy —— */
P/ - WA SCE G SRR, TS SCE PENIE ] T STCRI B R AR —— */

#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;

/% MARHEH Test array one[512], Test array twol[b512]%/

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,
0x30,
0x38,
0x40,
0x48,
0x50,
0x58,
0x60,
0x68,
0x70,
0x78,
0x80,
0x88,
0x90,
0x98,
Oxa0,
Oxa8,
0xb0,
0xb8,
0xc0,
0xc8,
0xdo0,
0xd8,
0xe0,
Oxe8,
0xf0,
0xf8,
0xff,
0xf7,
Oxef,
Oxe7,
0xdf,
0xd7,
Oxcft,
0xc7,

0x29,
0x31,
0x39,
0x41,
0x49,
0x51,
0x59,
0x61,
0x69,
0x71,
0x79,
0x81,
0x89,
0x91,
0x99,
Oxal,
0xa9,
Oxbl,
0xb9,
Oxcl,
0xc9,
0xdl,
0xd9,
Oxel,
0xe9,
0xf1,
0xf9,
0xfe,
0xf6,
Oxee,
Oxeb,
Oxde,
0xd6,
Oxce,
0xc6,

0x2a,
0x32,
0x3a,
0x42,
Ox4a,
0x52,
0x5a,
0x62,
0x6a,
0x72,
0x7a,
0x82,
0x8a,
0x92,
0x9a,
Oxa2,
Oxaa,
0xb2,
Oxba,
0Oxc2,
Oxca,
0xd2,
Oxda,
Oxe2,
Oxea,
0xf2,
Oxfa,
0xfd,
0xf5,
Oxed,
Oxeb,
0xdd,
0xdb,
Oxcd,
0xch,

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

0x2c,
0x34,
0x3c,
0x44,
Ox4c,
0x54,
Oxbc,
0x64,
0x6c,
0x74,
0x7c,
0x84,
0x8c,
0x94,
0x9c,
Oxa4,
Oxac,
0xb4,
Oxbc,
Oxc4,
Oxcc,
0xd4,
Oxdc,
Oxe4,
Oxec,
0xf4,
0xfe,
0xfb,
0xf3,
Oxeb,
Oxe3,
0xdb,
0xd3,
Oxcb,
0xc3,

0x2d,
0x35,
0x3d,
0x45,
0x4d,
0x55,
0x5d,
0x65,
0x6d,
0x75,
0x7d,
0x85,
0x8d,
0x95,
0x9d,
Oxab,
Oxad,
0xbb,
0xbd,
0xch,
Oxcd,
0xdb,
0xdd,
Oxeb,
Oxed,
0xf5,
0xfd,
Oxfa,
0xf2,
Oxea,
Oxe2,
Oxda,
0xd2,
Oxca,
0Oxc2,

0x2e,
0x36,
Ox3e,
0x46,
Ox4e,
0x56,
Oxbe,
0x66,
Ox6e,
0x76,
0x7e,
0x86,
0x8e,
0x96,
0x9e,
Oxab,
Oxae,
0xb6,
Oxbe,
0xc6,
Oxce,
0xd6,
Oxde,
Oxeb,
Oxee,
0xfo6,
Oxfe,
0xf9,
0xf1,
Oxe9,
Oxel,
0xd9,
0xdl1,
0xc9,
Oxcl,

0x2f,
0x37,
0x3f,
0x47,
0x4f,
0x57,
0xbf,
0x67,
0x6f,
0x77,
0x7f,
0x87,
0x8f,
0x97,
0x9f1,
Oxa’,
Oxaf,
0xb7,
0xbf,
0xc7,
Oxcft,
0xd7,
0xdf,
Oxe7,
Oxef,
0xf7,
0xff,
0xf8,
0xf0,
Oxe8,
0xe0,
0xd8,
0xdO,
0xc8,
0xc0,
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0xbf, Oxbe,
0xb7, 0xb6,
Oxaf, Oxae,
Oxa’?, 0xab,
0x9f, 0x9e,
0x97, 0x96,
0x8f, 0x8e,
0x87, 0x86,
0x7f, 0x7e,
0x77, 0x76,
0x6f, 0x6e,
0x67, 0x66,
0x5f, 0xb5e,
0x57, 0x56,
0x4f, 0x4e,
0x47, 0x46,
0x3f, 0x3e,
0x37, 0x36,
0x2f, 0x2e,
0x27, 0x26,
0x1f, Ox1le,
0x17, 0x16,
0x0f, 0x0e,
0x07, 0x06,

b

unsigned char xdata Test array two[512]

{

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

0xbd,
0xbb,
Oxad,
Oxab,
0x9d,
0x95,
0x8d,
0x85,
0x7d,
0x75,
0x6d,
0x65,
0x5d,
0x55,
0x4d,
0x45,
0x3d,
0x35,
0x2d,
0x25,
0x1d,
0x15,
0x0d,
0x05,

0x02,
0x0a,
0x12,
Oxla,
0x22,

Oxbc,
0xb4,
Oxac,
Oxa4,
0x9c,
0x94,
0x8c,
0x84,
0x7c,
0x74,
0x6c,
0x64,
0xbc,
0xb4,
Ox4c,
0x44,
0x3c,
0x34,
0x2c,
0x24,
Oxlc,
0x14,
0x0c,
0x04,

0x03,
0x0b,
0x13,
0x1b,
0x23,

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

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

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

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

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

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

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

0x07,
0x0f,
0x17,
0x1f,
0x27,
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0x28,
0x30,
0x38,
0x40,
0x48,
0x50,
0x58,
0x60,
0x68,
0x70,
0x78,
0x80,
0x88,
0x90,
0x98,
0xa0,
Oxa8,
0xb0,
0xb8,
0xc0,
0xc8,
0xdo,
0xd8,
0xe0,
Oxe8,
0xf0,
0xf8,
0xff,
0xf7,
Oxef,
Oxe7,
0Oxdf,
0xd7,
Oxcft,
0xc7,

0x29,
0x31,
0x39,
0x41,
0x49,
0x51,
0x59,
0x61,
0x69,
0x71,
0x79,
0x81,
0x89,
0x91,
0x99,
Oxal,
0xa9,
Oxbl,
0xb9,
Oxcl,
0xc9,
0xdl,
0xd9,
Oxel,
0xe9,
0xf1,
0xf9,
Oxfe,
0xf6,
Oxee,
Oxeb,
Oxde,
0xd6,
Oxce,
0xc6,

0x2a,
0x32,
Ox3a,
0x42,
Ox4a,
0x52,
Oxba,
0x62,
Ox6a,
0x72,
0x7a,
0x82,
0x8a,
0x92,
0x9a,
Oxa2,
Oxaa,
0xb2,
Oxba,
0Oxc2,
Oxca,
0xd2,
Oxda,
Oxe2,
Oxea,
0xf2,
Oxfa,
0xfd,
0xf5,
Oxed,
Oxeb,
0xdd,
0xdb,
Oxcd,
0xch,

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

0x2c,
0x34,
Ox3c,
0x44,
Ox4c,
0x54,
Oxbc,
0x64,
0x6c,
0x74,
0x7c,
0x84,
0x8c,
0x94,
0x9c,
Oxa4,
Oxac,
0xb4,
Oxbc,
0xc4,
Oxcc,
0xd4,
Oxdc,
Oxe4,
Oxec,
0xf4,
0xfe,
0xfb,
0xf3,
Oxeb,
Oxe3,
Oxdb,
0xd3,
Oxcb,
0xc3,

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

0x2e,
0x36,
Ox3e,
0x46,
Ox4e,
0x56,
Oxbe,
0x66,
Ox6e,
0x76,
0x7e,
0x86,
0x8e,
0x96,
0x9e,
Oxab,
Oxae,
0xb6,
Oxbe,
0xc6,
Oxce,
0xd6,
Oxde,
Oxeb,
Oxee,
0xfo6,
Oxfe,
0xf9,
0xf1,
0xe9,
Oxel,
0xd9,
0xdl,
0xc9,
Oxcl,

0x2f,
0x37,
0x3f,
0x47,
0x4f,
0x57,
0xbf,
0x67,
0x6f,
0x77,
0x7f,
0x87,
0x8f,
0x97,
0x9f,
Oxa’,
Oxaf,
0xb7,
0xbf,
0xc7,
Oxcft,
0xd7,
0xdf,
Oxe7,
Oxef,
0xf7,
0xff,
0xf8,
0xf0,
OxeS8,
0xe0,
0xd8,
0xdoO,
0xc8,
0xc0,
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0xbf, Oxbe,
0xb7, 0xb6,
Oxaf, Oxae
Oxa’?, 0xab,
0x9f, 0x9e,
0x97, 0x96,
0x8f, 0x8e,
0x87, 0x86,
0x7f, 0x7e
0x77, 0x76,
0x6f, 0x6e,
0x67, 0x66,
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,
0xbb,
Oxad,
Oxab,
0x9d,
0x95,
0x8d,
0x85,
0x7d,
0x75,
0x6d,
0x65,
0x5d,
0x55,
0x4d,
0x45,
0x3d,
0x35,
0x2d,
0x25,
0Ox1d,
0x15,
0x0d,
0x05,

Oxbc,
0xb4,
Oxac,
Oxa4,
0x9c,
0x94,
0x8c,
0x84,
0x7c,
0x74,
0x6c,
0x64,
0xbc,
0xb4,
Ox4c,
0x44,
0x3c,
0x34,
0x2c,
0x24,
Oxlc,
0x14,
0x0c,
0x04,

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

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

0xh9,
0xbl,
0xa9,
Oxal,
0x99,
0x91,
0x89,
0x81,
0x79,
0x71,
0x69,
0x61,
0x59,
0x51,
0x49,
0x41,
0x39,
0x31,
0x29,
0x21,
0x19,
0x11,
0x09,
0x01,

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) ;

0xb8,
0xb0,
Oxa8,
0xa0,
0x98,
0x90,
0x88,
0x80,
0x78,
0x70,
0x68,
0x60,
0xb8,
0x50,
0x48,
0x40,
0x38,
0x30,
0x28,
0x20,
0x18,
0x10,
0x08,
0x00
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3.2.3 HNERY R AY64KBEIE 17 1%28 (K INRAM)

STC12C5A60S2 R A5 LAY FE6AKBANH A A7 il #s F/O N HIRE ST Ui 1Rl /MR EL 5 A7
5L E], WREKRD/E B A . STCI2C5A60S2 251 B L T — /N2 M 6 AKB R 24
25 P IR R T B 29 A7 28 —BUS_ SPEED, %2 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 1 7 57 A [E) Al PR I (8] BALEAS 5 [ B 1N

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

1 0 |POXMis 1 7 7 I [E] Al R4 I (8] FALEAS 5 (9 T B & 3 (A 2 J BRI B E)

1 1 [PO3 Ik g N7 I () AN OR455 I [ BIALEAS 5 [ T B 24 i

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

MOVX  i2/5 Fikih 24~ i

MOVX  132/'5 ki 34 i ol

MOVX /5 Fkiha il ( EArz 5Bk E)

MOVX /5 Jiki A 54N I

MOVX  i2/5 Fikid 264~ i g

MOVX  2/'5 Jiki e 74N I e

MOVX  i2/5 Fikid &84~ i

el Bl Bl K= k=) k=)

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

MOVXHE A7 M P38 AR N EE, 25 EAEAMEI R WY 10247 1TEXTRAMEY , DA i5 B 354
Zmg, UL EBE RARATEVI R EIER F AN RS- A 2.

- T L | R
B s ThRE 1A g L | T

MOVX A,@Ri B ARSI AT FERAM, (SRIHbHE) AN BnsE | 1 4 615
MOVX A,@DPTR |45 FAEAMEHI R P99 JERAM, (1667 hhik) 36 N\ Bnss| 1 3 8f%
MOVX @Ri,A FUMAEZE_EAEAMEE A Y FERAM (8AL 3 AE) 1 3 81
MOVX @DPTR ,A |RN#$%& 8 FAESMT Ay FERAM (1667 Hotik) 1 3 81
MOVX A,@Ri YIVEE AR AN AN RERAM, (S8fz b)) e N s | 1 74+ 7°? sNotel
MOVX A,@DPTR |¥HE FAEANAH P 7h T FERAM, (1647dhhk) 3% N BUngs| 1 7+ 2 *Notel
MOVX @Ri,A LUNLHE Y FAEANR I AT ERAM, € 8fzdib) | 1 7+ 9 *Notel
MOVX @DPTR A |2 masiEMEE AR A A9 JERAM, (1647 3hiik) 1 7+ 2 *Notel

Notel: Vjm W3 7 FrAbEIP FERAMPT 5B 8. 7+2 x ALE Bus Speed+RW Bus Speed
HAALE Bus Speed H1BUS SPEED#% il 27 17 2% H1 (IALES 1 /ALESO ¥k 5
HHHRW Bus SpeedHBUS SPEED#% il 2 47 %8 HH HIRWS2/RWS 1 /RWSO 1 7E
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Timing diagram for MOVX @DPTR, A without stretch

OONONONONONONONONONONONONO)

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 H
(P3.6) i
:
1
1

I — ||

1
1
1
1
1
1
Ll |
1

Timing diagram for MOVX A, @DPTR without stretch

OONONONONONONONONONONONONO)

A

A AN

Clock
1 1 1
] . 1
P2 ! X High-byte address ! X High-byte address X
1 1 1
PO i Xow—byte Addres>_( Data X Port weakipul]ux-OW»byte Addres}—( Data XPon weak-pull
T 1 1
ALE * | ‘_____1
1
1
/RD : | |
(P3.7) E L—J
1
I
1

1
1
1
MOVX read cycle i 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)

Clock
P2
PO

ALE

/WR
(P3.6)

A

Twr = (1+7) cycles

A

1 1
i X High-byte address X
T 1
: Xow-byte AddresX Data for writing X
T 1
1

: |

L fr———————————————
i

H MOVX write cycle

i

1

\/

I A

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)

Clock

P2

X High-byte address

X

weak-pullup

PO

weak-pullup

X Low-byte Address Data

ALE

XFF*

/RD
(P3.7)

Trd = (1+7) cycles

ALE hold time

1
1
1
1
1
1
ALE setup time :
1

|l
[

(1+3) cycles (1+3) cycles
1

MOVX read cycle

 Waihbll RERED & sl b ohb

. S
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3.3 455K IIBEF 723 (SFRs)

REER T RE 27 A7 4% (SFR) & FH SRS 9 & DR B b AT A7 3 . 5t M WL 000 4% o) 27 A7 4 AR
DA, & MEFRIIAEIRAMIX . STC12C5A60S2 241 ¥ A HLIN 45k Th it 27 77 2% (SFR) 5
P 1 128 = T RAMSI AL L F AH R (1 b ik R, #0048 FH SOH~FFH, {HAFIR Th e 27 47 2% (SFR) %20
HEZEF AR AV .

STC12C5A60S2 Z 41 5y LI IR Th 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
O0EOH ACC 0E7H
0000,0000
OD8H| CCON CMOD CCAPMO CCAPM1 ODFH
00xx,xx00 | 0xxx,0000 | x000,0000 [ x000,0000
ODOH| PSW 0D7H
0000,0000
0C8H P5 P5M1 P5SMO SPSTAT SPCTL SPDAT 0CFH
xxxx,1111 | xxxx,0000 | xxxx,0000 00xx,xxxx | 0000,0100 | 0000,0000

0COH P4 WDT_CONR | IAP_DATA |IAP_ADDRH| IAP_ADDRL |IAP_CMD | IAP_TRIG [IAP_CONTR|0C7H
1111,1111 | 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,xxXX 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 P1IM1 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: WAL RE WIS ER N 4 T DAREAT AL 3RAT, A REVE IS BERR (AN W] ABEAT f2 358 AT
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Rt J 55

GiRc) i SAE| g Lsp | EHBLE
PO Port 0 80H | Po.7 | Po.6 | P0.5 | Po.4 | P03 | Po2 | POl | Po.0 | 1111 1111B
SP HERARET 81H 0000 0111B
DPTR |DPL|  HdEdEEr (L) | 82H 0000 0000B
IDPH|  #sset ) |83H 0000 0000B
PCON RS gy | 87TH SMOD|SMOD0|LVDF| POF | GFI | GFO | PD | IDL | 0011 0000B
TCON | EnfgesshlZfEes [88H| TF1 | TR1 | TFo | TRO | 1E1 | IT1 | 1BO | ITO [ 0000 0000B
TMOD %Hﬁ%%Ié’gﬁfC%?? 89H | GATE| o | M1 | Mo |GaTE| o | M1 | Mo | 0000 0000B
TLO JE I AR08 i 77 77 2% |SAH 0000 0000B
TL1 SE I 2 I8 L 25 A7 4% |8BH 0000 0000B
THO SE I ER0m8 AL 75 A7 [8CH 0000 0000B
THI1 SE I 2% 18 %5 A7 4% |SDH 0000 0000B
AUXR BT S8EH TOX12|T1x12|UART_M0x6 BRTR|S2SMOD|BRTX]2 EXTRAM|S]BRS 0000 0000B
WAKE_CLKO Ei Eﬁﬂﬁlﬁgg gﬁ?ﬁﬁﬂj SFH pcawakeup|rRxp_PN_IE[r1_PN_iE[ro_piN_iE[LvD_wakE[srrcLKo[ricLKofrociko] 0000 0000B
P1 Port 1 90H| P17 | P16 | P15 | P14 | P13 | P12 | PLI | PLO | 1111 1111B
PIMI  |PIHEARCE %74 1| 91H 0000 0000B
PIMO  |P1IEAE AL E %5 77450| 92H 0000 0000B
POMI1  |[POLTRELACE 27 f7 a5 1| 93H 0000 0000B
POMO  |POIIHEAE B % £7470| 94H 0000 0000B
P2M1  |P2 B E 7 745 1| 95H 0000 0000B
P2MO |21 AE B % £740| 96H 0000 0000B
CLK DIV | W% /rsdfrds  |97H | - | - | - | - |ciks2|cLkst| CLKSO | xxxx x000B
SCON B 1951254785 | 98H | SMO/FE | SM1 | SM2 |REN | TBS | RB8 | TI | RI | 0000,0000
SBUF Rz E: | 99H XXXX,XXXX
S2CON B 245 24728 |9AH [ S2SMO |S25M1|S2SM2| S2REN | S2TB8| S2RB8| S2T1| S2R1| 0000,0000
S2BUF B H2fEZ g |9BH XXXX,XXXX
BRT @Ewiifigﬁ% 9CH 0000,0000
P1ASF P1 Analog Fun'ction O9DH [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|RWSI|RWSO | xx10x011B
AUXRI1 Ly S| A2H| - |Pca_p4|sPi_P4|s2_P4| GF2 | ADRJ| | DPS |x000 00x0B
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e el

5 sk M| o RHBALRATS Lo | S
IE ik foVFFfre% | ASH| EA |ELVD |[EADC| Es | ETI | EX1 | ETo | EX0 [0000 0000B
SADDR | MHUEEFHIZr S | A9H 0000 0000B
1E2 i 7o VR B 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 27 f788 1 | BIH 0000 0000B
P3MO | P3#ESAC B 77 /7470 | B2H 0000 0000B
PAM1 | PACRLEAL B #7738 1 | B3H 0000 0000B
PAMO | P4 SAC B % /7430 | B4H 0000 0000B
1P2 %:*%ﬁ%ﬁt%fﬁﬁiﬁ B5SH| - | - | - | - | - | - | PSPI | PS2 |xxxx xx00B

AT A
IP2H ’;‘ﬁ:qﬂ[ifﬁi)‘t%?&f{?% B6H| - | - | - | - | - | - |PSPIH|PSZH xxxx xx00B
FAF A

IPH T Se g T A A7 A | BTH PPCAH|PLVDH|PADCH| PSH |PT1H|PX1H | PTOH | PXO0H (0000 0000B
P i Se 2 2 /7% | B8H | PPCA|PLVD |PADC| PS | PTI | PX1 | PTO | PX0 [0000 0000B
SADEN | MHLHLHEHERE 5748 | BOH 0000 0000B
P4SW Port- 4 swith ~ |BBH| - |LVD P4.6|ALE P45[NA P44| - | - | - | - |x000,xxxxB
ADC _CONTR | A/DiHnizh| /74 |BCH ADC}OWERlSPEEDl|SPEEDOlADCiFLA(jlADC;START|CHSZ|CHSI|CHSO 0000 0000B
ADC_RES | A/DfHeth R 2 {745 = |BDH 0000 0000B
ADC_RESL| A/D¥ 445 R 247 4+(% | BEH 0000 0000B
P4 Port 4 COH | P47 | P4.6 | P45 | P44 | P43 | P42 | P41 | P40 |1111 1111B
WDT CONTR| & [ S35 i) 259 17 7 CIlH WDTiFLAG| - |EN7WDT| CLRﬁWDT|IDLE7WDT| PS2 | PS1 | rso |0x00 0000B
IAP_DATA | ISP/IAP #fE#174s | C2H 1111 1111B
IAP_ADDRH| ISP/IAP &8zt lik % 774 | C3H 0000 0000B
IAP_ADDRL | ISP/IAP {iK8fi il 27 4745 | C4H 0000 0000B
IAP_CMD| ISP/IAP & %fras |CSH - T - 1 - 1 - 1] | [ mst | mMso Jxxxx xx00B
IAP_TRIG| ISP/IAP fir & fil k& 75 174% | COH XXXX XXXXB
IAP_CONTR| ISP/TAPE#h|27/74¢ | C7H [IAPEN]SWBS[SWRST[CMD FAIL] - [wT2[ wT1 | wTo 0000 x000B
P5 Port 5 cs| - | - | - | | P5.3 | P52 | P5.1| P5.0 |xxxx 1111B
PsM1 | P5REAC B 777451 | COH xxxx 0000B
P5MO | P5IREAC B 27 /7750 | CAH xxxx 0000B
SPSTAT SPLIRA % /74%  |CDH|SPIF | wcoL | | - | - | - | -] - [00xxxxxxB
SPCTL SPIFZ i) 2 17 2 CEH |SSIG| SPEN |DORD| MSTR | CPOL| CAPHA |SPR1| SPR0|0000 0100B
SPDAT SPIE I 75 17 3% CFH 0000 0000B
PSW rREsEAe [DoH| oy | ac | Fo | Rst | Rso | ov | F1 | P [00000000B
CCON PCAPEHIZ /7% |DSH| CF | cR | - | - | - | | cCF1| ccFo [00xx xx00B
CMOD PCAKIZF /788 |DOH|cIDL| - | - | - |cPs2|cpsi|cPso| ECF |0xxx 0000B
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s o A7tk & 755 J
55 ik Mkt MSB LSB S
CCAPMO PCA Ng)edgl;ls?e? Mode DAH |ECOM0|CAPPO|CAPNO|MATO|TOG0|PWMO|ECCFO x000 0000B
CCAPMI1 PCANII{OSEZE Mode | poyy ECOMI |CAPP1| CAPNI | MAT1 | TOGI |PWM1 | ECCF1 |x000 0000B

ACC R EOH 0000 0000B

CL PCA Base Timer Low | E9H 0000 0000B

ccapor | PCAModule-0 Capture |\ 1y 0000 0000B
Register Low

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

B B2F A7 2 FOH 0000 0000B

PCA_PWMO AI:] ii’;:r\ygi glis(t’sreo F2H| - | - | - | - | - | - |EPCOH|EPCOL xxxx xx00B

PCA_PWMI Aiiﬁfr%gsffl F3H| - | - | - | - | - | - |EPC1H|EPC1L xxxx xx00B

- b ~ 4T B e

IP2H %*MW?%?'”“% B6H| - | - | - | - | - | - | PSPIH |PS2H XXxX xx00B

CH PCA Base Timer High | FOH 0000 0000B

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

ccapiy | PEA Module-1 Capture | oy 0000 0000B
Register High
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T fRT BRI B TR 805 1 B Y ALY FH 1) — Le 2F A 2
1. }EFIT#=(PC)

FRIF T BB PCAEY) I R AT, AJE TSFRZ . PCFK1607, &5 TH k& HITE 44
G 2 A7 2e . B ML EFERE AT JS, PC=0000H, 5% 5 A HLNFE T () % B e FF G AT 72

1

3

2. BINE8(ACO)
EINEEACCAES05 1 H Fr LN B s & A e, TS EA. & TS I AR 8% s
R E L (e PSS s

3. BE 7R

B A7 e (L eV M BRyis B i 5 BN EsARC &4 . MUL  ABHE A3 BN 28 AR 25 47 28 B
HISAL LT 5 HUkH e, FrfS i 16AL e F R 1 AL IAEAT, S F T AEAEBY . DIV ABFE 4 HIB
MLLA, BEBFRAEAEAT, RBUFBAEBT . 2 ASBIE 7] LA 1EE FH B 2 27 11 8s .

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. BATINEBEN, UGt EIBTAI A B, BT IS B E A (S AL,
CYHN1; xRz A0
AC : HHOIEENAL . AT INEE RS, MUBIMA AL, SRPATIGEIE HBIA AL, ACH;
RZ N0, VBB bR EACH) B B2 7 TBCOM N JiiZis B A % .
FO : HFP4REA0.
RS1. RSO: TAEZAEALHIIETES7 . RST. RSO:  TAEZ RSl fEfr. WF&

RSI RSO YRS B AR A7 28 41 (RO~R7)
0 0 04H(00H~07H)
0 1 14 (08H~0FH)
1 0 240 (10H~17H)
1 1 320 (18H~1FH)

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

P FHEFRENL. ZhRESI AR B INSRACCT L AN A M. dn R B hngtAaccH LA
BONEHL WPEL; 24 EN2EACCH AN BN B 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 SRAMBR TR I B . RGBS,
SPHILEAAIOTH, (FAFHEAR S L HHOSHEL LT UG, % B0SH~1FHF a0 il JE T LAEF A7 a4
1~3, EAEFERFBT T B e[, ) 44 SPAE B 4% Jy8OHER B K fRME A H . STC12C5A60S2
RYVH WL MR ) AR, B BRI ARG, SPRIAIE K.

6. #1EI55T(DPTR)

BE 454 (DPTR) /&2 — 1647 L A7 4%, HDPL (K847) MDPH (7 847) 41 /i, Hhk &
82H (DPL, &) M83H (DPH, /57 75) » DPTRAEAL G805 AL H M — ] LA EL 4247 16 A R E 1 75
TE 2 0] 23 59 X DPLIR DPH % 7 5 HEAT B4 . STC12C5A60S2 3 51 ¥ Fr WA AN 1647 () H 9 45 41
DPRTOAIDPTRI. X PHANEHfE 84 3L [F — AN bbb 23 (8], W38 13 B DPS/AUXRT. 0K 3%k ¢ H Al fif
F R Fa %t

12C5A60PWM/AD/S2 Z4118051 FLF ML XUEFRFEEN Kk I 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: DPTR1 is selected DPTR1#¥ 1% £%

R B WA AN 16-bi tEHE 54T, DPTRO, DPTR1. 4DPSE 47 O, i #EDPTRO,
MDPSIE AT NI, % FEDPTRI.

AUXRIFFIR TN BE 25 47 5%, O T-A2HE T, H A (A7 AN ] B A 2R 5 4 B U7 ). {H B T-DPSAZ
AL Fbit0, MO AUXRL 2547 2% F INCHE 4, DPSALAE 2 S %, FHOZAR fl 1 51 B 1738 A0, BV AT SEELXY
FOHEFR BT (1 PROE D) 4

VAN RS e
BTG 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 - B DPTROA2FFH

MOV A, HOAAH

MOVX @PTR, A K5 2FFHE G B N0AAH
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INC AUXR1 . HFDPS A1, DPTRIAG %%

MOV DPTR,  #1FFH . EDPTR1A1FFH

MOVX A, @PTR  ; EEDPTRIZMNEFR & 48 ] A IFFHER ST N 2%, RIN#sAZE 955H.
INC AUXR1 - EEFDPS A0, DPTROA 44

MOVX A, @PTR  ; EZDPTROFAE 48 &1 48 7] I 2FFHEA TG N 2%, B N#8AAE H0AAH.
INC AUXR1 . MIFDPS AL, DPTR1A 4%

MOVX A, @PTR : IEDPTRIZIMEIRETTE 1A A IFFHEA TR N 2%, B IN#sAZE Jy55H.
INC AUXR1 - BEEFDPS A0, DPTROA 44

MOVX A, @PTR  ; EZDPTROFAE 48 &1 48 7] I 2FFHEA TG N 2%, B N8 AAE H0AAH.
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HF4E STCI12C5A60S2R 58 BN BI0OO%EH
4.1 VOOZMARN LTIERERA RELE T 48

rodfcE

STC12C5A60S2 R 51 H 5 HLAT A /O 112 GEriP4 I AIPS 1) w] f 3k AR B A fh TAE2RA 2

e ITFRFTR. AR
Fdi SUONEA CERLD BTR S A

HEXLA] /55 Ehn ChRuESOS A AR )« amdfEdfifam th / o
BEAS 1 2 2] 2 A7 25 H R AH A 48 H) B 5

TAEZEA. STCI12C5A60S2 A5 o HL L F B2 A7 J5 AR R E /55 L (FE 488051 F1/O 1) #
Ko 2VEL LB AR S, 0. 8VEL NI AR BN /00 RSN RE J1 ¥ Al ik ) 20mA,  {HEEAN S
Fr RS EE 120mA

/00 TAESRM % E
P51 5E <P5.3, P5.2, P5.1, P5.0> (P5O#hbE: C8H)
P5M1[3 : 0] P5MO [3 : 0] /O HE=
ERLA (15458051 1/O R
0 0 FEHL AT TA20mA | P HLIR N230pA
HTHliE 2, 9P A250uA~ 150uA
0 1 sEHEREI . SRR, IA20mA, ENFE R A
1 0 oNEN C B
1 1 FFI%(Open Drain), W Ehi FLBHWIHF, AN

245 MOV~ P5MI, #xxxx1010B
MOV  P5MO, #xxxx1100B
;P53 0TI, P5.2 A s HE S St PS. 1A s B4R N P50 XY A 11/ 58 4

PATE <P4.7, P4.6, P4.5, P4.4, P4.3, P4.2, P4.1, P4.0M> (PAITHsAE: COH)

P4AM1[7 : 0] P4MO [7 : 0] /O HiR
WA L (15458051 1/0 R
0 0 FEFEIATIE20mA , fi7 LI A230uA
HTHli&ERZE, PR A250uA~ 150uA
0 1 RHER A SR bR, IA20mA, ENFER A D
1 0 NN C D

1

1

T (Open Drain), A8 -4 FEHIOT, — ZEAMN

244 MOV~ P4MI1, #10100000B
MOV  P4MO, #11000000B

P47 NI, P4.6 et 1460 1 P4.5 4 T BELAG N, P4.4/P4.3/P4.2/P4.1/P4.0 N HEXL [H] 11 /55 _E 4
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P3O#E <P3.7, P3.6, P3.5, P3.4, P3.3, P3.2, P3.1, P3.0M>(P3O#shk: BOH)

P3M1[7 : 0] P3MO [7 : 0] /O HHE
VXU (15458051 /O )
0 0 FE I AT IE20mA |, fi7 FELIEA230uA
HTHlERZE, PRA250uA~ 150uA
0 1 sRiEREI . SR LREIE,  TIA20mA, EHIFER A
1 0 SUNSN C &RD

1

1

JFiR(Open Drain), &R B4 HIBHITIT, 24NN

2445 MOV P3M1, #10100000B
MOV  P3MO, #11000000B
;P3N IR, P3.6 A i HE G i HE P35 A i BH A P3.4/P3.3/P3.2/P3.1/P3.0 N HE XU ] 111/ §5 L4

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

P2MI [7 : 0] P2MO [7 : 0] /O
YEXLH) (16458051 1/0 AR
0 0 FEHLIRNIA20mA , BT N230pA
HTHliGE Rz, SR AN250uA~ 150uA
0 1 s SR BRI, ATA20mA, ZE PRI E B
1 0 UNEN C ED

1

1

JF¥E(Open Drain), P38 _-d FEBEKIT,  ZAM

245 MOV~ P2MI, #10100000B
MOV  P2MO, #11000000B
;P2.7 AT, P2.6 s A4 i P25 A i B4 N P2.4/P2.3/P2.2/P2.1/P2.0 A #EXI 7] 11 /55 L4

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

PIM1 [7 : 0]

PIMO [7 : 0]

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

0

0

VXL A 1 (16458051 1/O )
FE I ATIE20mA |, fi7 LI A230uA
TG R %, bR AN250uA~ 150uA

0

1

IR CsR ERil,  TIA20mA, ENER LD

1

0

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

1

1

JFI(Open Drain), WHZI/O L FHENA/DAEFH, wlkibaiz

24 MOV  PIMI, #10100000B
MOV  PIMO, #11000000B
;PL7AFR, P16 s i HH P1.5 A = B4R A\, P1.4/P1.3/P1.2/P1.1/P1.0 N #EXN 7] 1 /55 L4
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PO # & < P0.7, P0.6, P0.5, P0.4, P0.3, P0.2, PO.1, PO.0Id>(POHitk: 80H)

POMI1 [1 : 0] POMO [1 : 0] /O =
YEXLH] (1458051 1/0 IR
0 0 FEFEIATIE20mA , fi7 LI A230uA
HFHE R,  SEFRA250uA~ 150uA
0 1 WA C 9 B, nlak20mA, BRI D
1 0 SONEN C B
1 1 FHI%(Open Drain), N Eh pLBHMTHF, 4N

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

AE:

EAREEANT/01/E 59 v BB BE 2K 52 20mA I E FEL IR (82 IR AL LB, 41K, 560Q%%), 11
SR A AR B 20m AR Bz FEUE (AL PR I R R (EEEASE I LA R A B
i 120mA. BI AAMCU-VCCHEN B EL IR AN B L 120mA, MMCU-Gndifit B FRL AN AR 120mA, B4R /T
HH L AR AN BE i 120mA.
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N HPE S5 T/0 ARSI B A7 2 S L Hu bl 21 F ik, DA (8 P A5
P5 register (7] {7 5-11)
SFR name| Address bit B7 B6 B5 B4 B3 B2 Bl BO
P5 C8H name - - - - P5.3 P5.2 P5.1 P5.0
P5M1 register (A7) {37 3-41k)
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
P5SM1 C9H name - - - - P5M1.3 | PSM1.2 | PSMI1.1 | P3M1.0
P5MO register (A1) {37 3H4k)
SFR name | Address | bit B7 B6 B5 B4 B3 B2 Bl BO
P5MO CAH | name - - - - P5MO0.3 | P5MO.2 | P5MO.1 | P5M0.0
P4 register (7] fi73-41k)
SFR name| Address bit B7 B6 B5 B4 B3 B2 Bl BO
P4 COH name | P4.7 P4.6 P4.5 P44 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 | PAM1.5 | PAM1.4 | PAM1.3 | PAM1.2 | P4AM1.1 | PAMI1.0
P4MO register (A~ 7] {7 5-4F)
SFR name | Address | bit B7 B6 B5 B4 B3 B2 Bl BO
P4MO B4H name | P4AMO0.7 | PAMO0.6 | P4AMO.5 | PAMO0.4 | PAMO.3 | P4AMO0.2 | P4AMO.1 | P4MO0.0
P3 register (7] iz F-11)
SFR name| Address bit B7 B6 B5 B4 B3 B2 Bl BO
P3 BOH name | P3.7 P3.6 P3.5 P34 P3.3 P3.2 P3.1 P3.0
P3M1 register (A7 FH4k)
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
P3M1 BI1H name | P3M1.7 | P3M1.6 | P3AM1.5 | P3M1.4 | P3AM1.3 | P3M1.2 | P3M1.1 | P3MI1.0
P3MO register (A~ 7] {37 SH4k)
SFR name | Address | bit B7 B6 B5 B4 B3 B2 Bl BO
P3MO B2H name | P3MO0.7 | P3MO0.6 | P3MO0.5 | P3MO0.4 | P3MO0.3 | P3MO0.2 | P3MO0.1 | P3MO0.0
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P2 register (7] {3/ F-41)
SFR name | Address | bit B7 B6 B5 B4 B3 B2 Bl BO
P2 AOH name | P2.7 P2.6 P2.5 P24 P23 P2.2 P2.1 P2.0
P2M1 register (A7) {37 F-41)
SFR name | Address | bit B7 B6 B5 B4 B3 B2 Bl BO
P2M1 95H name | P2M1.7 | P2M1.6 | P2M1.5 | P2M1.4 | P2M1.3 | P2M1.2 | P2M1.1 | P2M1.0
P2MO register (AT {37 H4k)
SFR name | Address | bit B7 B6 B5 B4 B3 B2 Bl BO
P2MO 96H name | P2M0.7 | P2MO0.6 | P2MO0.5 | P2M0.4 | P2MO0.3 | P2MO0.2 | P2MO0.1 | P2MO0.0
P1 register (7] {3/ F-41)
SFR name | Address bit B7 B6 BS B4 B3 B2 Bl BO
P1 90H name | PL.7 | Pl.6 | P1L.5 | P1.4 | P1.3 | P1.2 | P1.1 | P1.0
P1M1 register (A7) {37 H4)
SFR name Address bit B7 B6 BS5 B4 B3 B2 Bl BO
PIM1 9IH | name | PIMI1.7 | PIM1.6 | PIM1.5 | PIM1.4 | PIM1.3 | PIM1.2 | PIM1.1 | PIMI1.0
P1MO register (A7) {37 F-41)
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 | PIMO.1 | PIMO0.0
PO register (7] {3/ F-41)
SFR name | Address bit B7 | B6 | BS | B4 | B3 | B2 Bl B0
PO 80H name | P0.7 | P0.6 | P0.5 | P0.4 | P0.3 | P0.2 | PO.1 P0.0
POMI1 register
SFR name | Address | bit B7 B6 BS5 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 (/N0 {7 3-1k)
SFR name | Address | bit | B7 B6 BS B4 B3 B2 Bl B0
POMO 94H name [ POMO0.7 |POMO.6 | POMO.5 | POMO0.4 | POMO0.3 | POMO.2 | POMO.1 | POMO0.0
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4.2 STC12C5A60S2% %8 H¥1P4/PSORYER

XFSTC12C5A60S2/AD/PWMZ 51 B4 Fr HLEIP4/P5 i 18], n B35 18] % #RIP1/P2/P3 0, FfH.
WAl Shk, P4 AHBECOH, PS5O HIHbhEFECSH.

P4yt O BE/ECOh |, PAT R — eyl Ay SHhk,  Arsibban .

A P4.7 P4.6 P4.5 P4.4 P4.3 P4.2 P4.1 P4.0
A7 ik C7h C6h C5h C4h C3h C2h Clh COh
Poui R ibEfEC8h , PS5 O — ¥y nr A Stht,  Aribhban .
(A - - - - P5.3 P5.2 P5.1 P5.0
o7 Hu ik CBh CAh CYh C8h
FHPASWEF A7 2844 B (NA/P4. 4, ALE/P4.5, EX LVD/P4.6) =i M4 — Thhg
Mnemonic | Add Name 7 6 5 4 3 2 1 0 Reset Value
P4SW BBH | Port - 4 switch LVD _P4.6| ALE P4.5(NA P44 x000,xxxx

NA/P4.4: 0, ENiJ5P4SW.4 = ONA/P44E£|];E§%J:M, TCATAT Thig
1, B EPASW.A = 1, BNA/PAAH B KI/O L (P4.4)
ALE/P4.5: 0, B J5P4SW.5=0,ALE/P4.5 [l EALE(Z S, HAG 75 FAMOVXEE A1 o] F A e S 11t

VESEEREE s
1, iEidi&EPASW.5 = 1, B ALE/P4.5[H% & i1/O 1 (P4.5)
EX LVD/P4.6: 0, 517 f5PASW. 6 = 0, EX_LVD/PA. 6,2 /MR A I, w7 {5 FH 25 i) 5 a8
J A T SR A
1, i EPASY. 6 = DEEX _LVD/P4. 6% B R 1/001 (P4. 6)

TEISPRE K2 7 I B B RST/P4. TIIEE —Thig
RST/P4.74ETSPEEFAE 7 I e P2 AL A REPA. TH, WNBEE P4, TI, AU AR B

Stepd/ERe: WEFENETA AN SATER

T4 BEh e R A - " MERCIEREE ¢ MhERSR IR
CRESET pin (" FA{EP4. 7, ANFAPIERRCHR R AIRESETR] & {370 RESET >

R E RS INEA M E AR - * YES " HO

IR R A aE (12MHz L] TR E]i% Low): * High " Low

T4 BEirL 0/FL 1 & ST #FE O FFo/osAal TEEER

TR T PR AR FRE EHEFlahE—FEME ¢ YES % 1D
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FHAUXR1 2947 2815 B (PCA/PWM/SPI/UARTZ) & FEP1 IR & FEPA [

Mnemonic

Add

Name 7

6

5

4

Reset Value

AUXRI1

A2H

Auxiliary Register 1

PCA_P4

SPI_P4

S2 P4

GF2

ADRIJ

DPS

0000,0000

PCA_P4:

SPT P4:

S2 P4:

GF2:
ADR]J:

DPS:

0, HREPCATEPLI]

1, PCA/PWMMPL 474 2P4 ]
ECTMPL. 2414 3P4. 11
PCAO/PWMOMP1. 3414 F|P4. 211
PCAL/PWM1MP1. 417)3: 3P4, 311

0, H45SPIFEPLIM
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MOVC A, @A+PC  [DAPC Oy AF 1l -1k 5 50 v A e N 2 2 1 24 4 6f%
MOVX A, @Ri TR FEANIRI I AT ERAM, (8O HBHE) AN B INEE 1 24 3 81
MOVX @Ri, A FNEE NI EESMEE Y ERAM (8 | 1 24 4 6f%
MOVX A, @DPTR @4 FAESMHIT A 94 JERAM, (16A7thdk) X N Bmes| 1 24 3 81
MOVX @DPTR,A  RINZEEH FESMER A 99 ERAM (164713l 1 24 3 81
PUSH direct L F bk 5 p B R N MR 2 24 4 o1t
POP direcct R B e s N B Bk HL T 2 24 3 8t
XCH A, Rn AT RN A 1 12 3 4f%
XCH  Adirect B Fz bl B o0 5 B s as e 2 12 4 3%
XCH A, @Ri ) FERAM L 280 25 22 46t 1 12 4 3%
XCHD A, @Ri A HERAMIR 71 5 RN 2 1 12 4 3
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AR AT BT S

e P AT 120/ HLEE | LI Bh /ML R R | SR
et e S| M| e bt
CLR C WA AL 12 1 124%
CLR bit THOE B2t hkAr 12 4 3%
SETB C FER L DA A 12 1 121
SETB  bit ERNER 7 RIIRDA 12 4 3%
CPL C A SRR 12 1 1213
CPL bit IERE3: bR 5 12 4 3%
ANL  C,bit  [Ffu A EEhAAE “ 5”7 24 3 81%
ANL  C,/bit |7 A7 FNE I S AH “ 57 24 3 81
ORL  C,bit  [FEfr A E kA AE «8” 24 3 81%
ORL  C,/bit  |HEAIA AN ELBEH AT 1 SRS AH Bk ” 24 3 81
MOV  C,bit  |EL#EHEA7 % N AL 12 3 4f%
MOV  bit,C  [HEAI 7% N EL B hEAr 24 4 61
IC rel HEALA A L 7% 24 3 8F%
INC rel HEAT 7 0N i 24 3 81
JB bit, rel  |BEL M IEA 1AL FS 24 4 6f%
JNB bit, rel  |ELEEHIEAL O E4FS 24 4 61%
JBC bit,rel  |EL{EHIHEA NI EE RS, 1%A07350 24 5 4.81%
ki S
e . FAT| 1214 crlBling: | 2%
B PIELH "u s st 1
ACALL addrl1 “duxt GED B TRF 2 24 6 A%
LCALL addrl6 KT 3 24 6 A5
RET FREF IR 1 24 4 61
RETI 7R 5] 1 24 4 61
AIMP  addrll “ax (FD) 2 24 3 81
LIMP  addrl6 K 3 24 4 6f%
SIMP  rel A i 2 24 3 815
IMP @A+DPTR AT DPTRIY ) $E 45 72 1 24 3 8fi
4 rel RN AEFER 2 24 3 81
INZ rel EiiE sty -4 2 24 3 8
CINE A, direct, rel |Binad 5 bEAIubE:, THEWER| 3 24 5 4.81%
CINE A, f#data, rel  [RIN#S5 rBIELLE:, AN 3 24 4 6f%
CINE  Rn, #data, rel [FFA7# 5 RIBLLE:, AR 3 24 4 6f%
CINE  @Ri, #data, rel |A[EZRAMMELICESLEPEEE:, AHHENHERE | 3 24 5 4.81%
DINZ  Rn, rel AR, AEEHER 2 24 4 61%
DINZ  direct, rel E Tk, SRR 3 24 5 4.81%
NOP AR 1 12 1 1245
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FRAPAT I RCR IR T 4
B4 A FE1114484, Hirp.

PATH R BR2465 1 14
PATHFE P 126510 124
AT L TRI. 6145 1) 1%
PATHERBEE £19%
PATHE 6 F5 11 $£39%
PAT I L 4. 8151 4%
PATHE RAFE 214
PATHE PR3 A5 H14%

FRAE T FE A 1R FI AR AT 4i1, STC12Z %1 1TII8051 B Fr ML bb 338 18051 B8 Fr WAL [RIRE( T

PESIR FIgATdE T 78~ 12f5%.
EAPATI AP ST (%) .
G4 RGIAIEI114484, H.
I B T AT e TR S R12%
2B BT AT SERHE S 205
A BRI HAT SE RIS E39%
ANERPEE AT HAT SE RIS HE33%
SR EL AT HAT SEFR S HE5%
6N Bl iT BT SERLI RS JR24k
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5.3 1480518 H#l35<S & X i¥f# (F3Z&English)
5.3.1 24580512 F I8 S E X ifE

ACALL addr 11

hee:  “out i

WAE:  ACALLIEA SeIL TG &R F AL Traddr1 1 S50 R R Mok 1) TR . ZEHATZ4E A,
B PCHIE R N2, BIEEPCIEMACALLEI N —4484, SR 1607 PCHIKSLLA!
SR BN, [FIR 3T IR AT P N . AR5, FEMETPCAE A 507 ACALLYE
A ENVFET TSRS 2F AR, FE1—A16 A0 H bk, ZHhk Py R
FMFBIFE N D HE . BR %7 BIFE R A M bk 6 2 5 B FEACALLZ J5 (8 44k
T ENA2KBIIFEFAEAE T . ACALLIE A7 AT I A2 48 AR EAL

245 .  SPIIWILAME JNOTH, 455 SUBRTNAL T-H2 /5 AE4% 24 10345 H bk &b, T
RPATAL T Hi b0 123HAL I HE 4

ACALL SUBRTN

B4 SPASH09H, P FRAMMHEOSHFT09H B 76 [ N 25 43 B N25HAN01H, PCEAS K
0345H.

BEKEFEH: 2
HITEER: 2
ZHEHI%RAD: [a10a9 a8 1] 0 0 1 0| [ a7 a6 a5 a4 | a3 a2 al a0
VERE: al0 a9 a8SE 1147 HAxhtaddrl 1FJA10~A817, a7 a6 a5 a4 a3 a2 al a0sZ&addrl1fIAT~AOfT

#1E: ACALL
(PC)«— (PC)+2
(SP)—(SP) + 1
((sP)) < (PCy)
(SP)—(SP) + 1
((SP))«—(PCis5)
(Pcm»o)‘_ Jﬁ\ i Huhk:

110



STC12C5A60S2 & 51) 1 Fr ML 4 e

ADD A, <src-byte>

IhEE:
AR

2451

ADD A,Rn
ESKE (ET):
WITEIER:

Z SRS
R1E:

ADD A, direct
EOKE (F1)
MITRIH:
— 4D :
11

ADD A, @Ri
ESKE (F1) :
BUTRIHA:
T HI A
BRAE:

i

ADDHE 2] HI T 58 At sre-byte i 2 s U5 A KM RN 2 AR 4RI ELA . JF
KA RET BIndsAt . RARIZHER, HHRTAA AN ERAFRE N, 5N
%y A EINA BN BB A AR E N, WIEE . AR IO S O I AL
B, BoRMETisE A R AR .

R RO AT MR AR TSR 7L BT, BERTALA R R S o hrik A, WEOV
N1, BWOVHEEE . EHATH RS BEEAM IS HARHE, OVELI R R I
B AN B TR Ao — 1R 5.

ARG HIERAE BT AR T U7 5 B as T hk. EHEThh. FAAaRE
Fhk AR Gk

% B as AT R 535 H0C3H(000011B), ROMIMEHOAAH(10101010B). AT U1 R I5
A

< .
ADD A, RO

RINFAF I H N6DH(01101101B), 4B EACHKTES, FAIFFECHIE H
FREOVHIE L.

1
1

[00 1 0] 1rrrx

ADD
(A)«—(A) + (Rn)

2
1

| 0010 |0101| |directaddress|

ADD
(A)«<—(A) + (direct)

1
1
[00 1 0 Jo1 1

ADD
(A)—=(A) + ((RD))

111



STC12C5A60S2 £ 51| 5 Fr HLAE 7S

ADD A, #data

EOKE (F1) :
HITEHA:
— IR -

1A

[ 0010

ADD
(A)«<—(A) + #data

| 0100] | immediate data |

ADDC A, <src-byte>

IhgE:
gl

2541

ADDC A, Rn
\BEKE (FH):
BATREIEA:
T GRAS

RAE:

ADDC A,direct
EOKE (F1)
PITRHA:
4G -
BRAE:

WAL BTN

PATADDCIE A, Hisre-byte ITARR IR IRAESOE RO AR E — R 3 R nas
AL, HHGERETRZMBAR. RIBSHER, BEETNHIMA R, WA AR
HHEL, BUEE; EHEFEIMEHAR, WEMHBNARE N, FUEER. WE
R SECERARIN, BB R MaTie H e RR AR T .

WSSO A A AE T BB 7%, BURTAA A E T BB 6%, GOV
H1, {UEOVIEE. TETA M5 BERE g J %, OVEAL, RRWIAIEE
Bz Ay —5 8, BURRAS OB S Ay— IR

AR A MIEBRAER R Vrafh T 70 Tk, BTk, S8 meEd
B S TRVAL TS S
% B s A 85 0C3H(11000011B), ROMIME NOAAH(10101010B), FEAiFRE
N1, PATII R HE S
ADDC A,R0O
SINEAF 2 H N6EH(01101110B), FBhE AR EACHITE . FEALAR B CFIGE H AR
HOVHLEL.

1
1

[o00 1 1 [ 1rrr]

ADDC
(A)—(A) +(C) + (Rn)

2
1

[ 0011

ADDC
(A)—(A) + (C) + (direct)

| 0101 ] | direct address

112



STC12C5A60S2 & 51) 1 Fr ML 4 e

ADDC A, @Ri
EOKE (F1): |1
WITEHER: 1
RIS [ 00 1 1 Jo 11|

#1€: ADDC
(A)=(A) +(O) + (Ri))

ADDC A, #data

BOKE (FMH): 2
ISR [ o0 1 1 [0 10 0] [ immediate data
#1€: ADDC
(A)—(A) + (C) + #data

AJMP addr 11
Ihee: Xk

YRA: AIMPHR4 F A FE R BIA R B fdbbk 34T, ZhbEE R AT i R 2 i e
£, HPCHE (IR 2 ) BITESAL. FEAERS K7~ AITE A 1 527
TV . BRI H b AT ATMPHSE A 115 — 2638 A IR 1 21 A T[] —
2KBHIFE AT T

2550 R hR S IMPADRAL T FE R A7 25 10123H, $54
AJMP JMPADR
£7F0345H, AT5E1%IE2 JFPCIEAE N0123H.
ESKE(ET): 2

ZEFISRES: 410 29 a8 0] 0 0 0 1| [a7 a6 a5 a4 | a3 a2 al a0
VEE: HEMHERA10—A8=al0~a8, A7—A0=a7~a0

BIE: AIMP
(PC)« (PC)+2
(PC,,0)< page address

113



STC12C5A60S2 £ 51| 5 Fr HLAE 7S

ANL <dest-byte>, <src-byte>

IhEE:
1R :

2541

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

Z SRS

#B1E:

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

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

Z SRR
BRAE:

XA AT SIEHE

ANLFE 244 t<dest-byte>Fli<src-byte>FT 48 i€ KA 7 1T IR M T 25 5ig
B, HRs H A R E<dest-byte> BT 8 7€ B H AR . 12382 IHUT A 2 52m
Y A

P ERAE R AR Fe Vro Rl SRR . 4 H RIIRAEEOy BInds i, JiRiEHn
VG, BT, ISR Gk, 24 H BB R RO B L
I, PR EOT DU BN a8 BT R AL

TR MiZdR M T s tm DR, BN AR ook BT H o 8
LR RPN B

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

¥
ANL ARO
PAT 45 52 BN M 442 41H(01000001H) -
2 H RV E RO AT B S HE BRI, ANLYE 4 ] FSRITAEfTRAM # e B %

EPERF A7 as PP HOSRLEAE 5 o BRIl 710K e R s 2 o R 7 1T R REAZ T
#, ERER BT T A IR RS

ANL Pl #01110011B
B D IRLT A3 215 2,

1
1

|0101|1rrr

ANL
(Ay—=(A) A\ (Rn)

2
1

| 0101 |0101| |directaddress|

ANL
(A)—(A) A (direct)

1
1
[01 01 Jou1 1

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

IE: ANL
(AY—(A) A #data

ANL direct, A
BEKE(FM: 2
HATEHEA: 1
ZHEFIZRES: [ 0101 [0 0 1 0] [ directaddress

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

#1E: ANL
(direct)«—(direct) A\ #data

ANL C, <src-bit>
INgE: AR TEH 5EH
1RB Wi sre-bitR /R AT /RAS N0, IEFHAIREN; BN, CRFFEAAR &R
YHPRE AL . EILmIE ST, BAERGTTR «/” £75 RRrE T Hn 75 20
B FHUATHUS, SRIEAAE N IEIRAEEL, (BRI EROR A 2 . %38 S EPATINAR
SRS H A Z AN bR E AL

PEIRAVE R R AR B B T 0ty 5.
240 NS FHY HACSP1.0=1. ACC.7=1FOV=0l, ¥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
WITRHEA: 2
ZHEFIZRES: [ 1000 [00 1 0] [ bitaddress

#1E: ANL
(©) < (©) A (bit)
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ANL C, /bit

ESKE(FTH): 2

Z SIS :
#BR1E:

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

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

IhEE:
VAR :

2451

AP ERAE RS U 72

CINE & 45 LB N RAE B KD, IR =B A ENREF A% . HAritubk thfr
CINEFE A 5 Ja | F 5 W 75 e S RPCH M AT CEARCINER) T — 4484 1
D) ARG SR AR — AT SRR, HAE AN T IR R O R JEAF
SR, MAKGRRAREEL, BN AR EE T . (HERAESAR T A2 50

<dest-byte>Fl<src-byte>ZH G ek, RVF4FFHER . ZMESAR] LLS(E A ] B
52T BE RO T BVHGHE A7 LU, 0 D T I R AMLBE T B8 24 B T4 5 17 % 45
DA ST R Btk AT EL AL
BRIMASATEN34H, RTELEHIHHEAS6H. W F 5451
CINE  R7#60H, NOT-EQ
; e ; R7 =60H.
NOT EQ: IC REQ LOW ; IF R7 < 60H.
; J ; R7 > 60H.
IR KRR EE L, FRFBE RN SNOT_EQAb. # T2, il et bz
&, LA RTZ KT 60HIE /N T60H -

G 1 A a2 34H, A FHE4:

WAIT: CINE A,P1,WAIT

WG B bR GRS A T T, ROV B gS (E thoh34H, BIATPL (K EHEAH
L, (hnSRPLE O EUE R AL E, BAFEFAMAEHIEIR, B RIP L i 5E
A R340 1E. )

CJNE A, direct, rel

ESKE (F1H): 3
PITRHEA: 2
IR 4D - | 1011 | 0101 ] | direct address | | rel. address |
#1E: (PC)« (PC)+3
IF (A) <> (direct)
THEN

(PC) « (PC) + relative offset

IF (A) < (direct)
THEN

(€)1

ELSE

(C)«—0
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CJINE A, #data, rel

K (F9)
PATR:
IR
HRE:

3
2

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

CJNE Rn, #data, rel

EOKE (FH): 3
WITEER: 2
T HI AL | 1011 | 1l rrr | | immediata data | | rel. address |
BiE: (PC)«—(PC)+3
IF (Rn) <> (data)
THEN

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

C)«1
ELSE

(C)«—0

CINE @Ri,#data,rel

BOKE (FT) :
PITRHA:

Z HEHIRA -
#BA1E:

3
2

| 1011 | 011 i/| | immediate data | | 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

Ihee: TERRZRmaY
WRA: IR H T RINSARFTA MG, AEmbsEAL.
50 5 B INEEAMR A 4 N5CH(01011100B), HATE4
CLR A
PATIE, RIN#BIEA J900H(00000000B).
BEKE(F: |
HITEER: 1
ZHEBISES: [ 1110 Jo1 00

#{E: CLR
(A)—0

CLR bit

Thae: THERERN

WBA: Kbt R IIAIE S, BAAREM 2R CLRA M3 AbR S CEGE vl H

e
245 S O 1% A5SDH(01011101B), 4454
CLR P1.2

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

CLR C

BOKE(FN): 1
HITREA: 1
RIS [ 11 0 0J oo 11

#{E: CLR
(C)«—0

CLR bit
BEKE (FNH): 2
HATEHA: 1

Zi#EHI%RAD: [ 1 100 Jo o1 0] [ bitaddress |
#¥{E: CLR
(bit) — 0
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CPL A
IhEE: RINERARK
WRA: F BUNBRARIE AL EREUS, RIECR N IIALAE N0, JESRAORINIAE N1, %55
Wi b R AV
2. B RINARAM N ZEHSCH(01011100B), HATE4
CPL A
PATE, RN A RKOA3H (10100011B) .
ESKE (FE®WH: |
ZEBISRS: [ T 1101 Jo1 00
#®{E: CPL o
(A)—(A)
CPL bit
IhEE: BbitiFoR AR %
BEER: FoitE R FRE IR, RUERACN TR N0, ERA0RIE N HHIRE
fr 4352 N FE . CLRATH T3 bR B C ol frf l B8 -0k r .
R Az A SRS o s I RRAS IS4 bitB AR AR 2 o 14
AF3 R IR, TSRS N M AR
20 WP L 8 N5BH(01011011B), FRA4E4
CLR PI1.1
CLR P12
PATTEIGE, Pl 14 1% # 95BH(01011011B).
CPL C
BEKE (F™H): |1
ZHEEIZRES: 10 1 1 oo 11
#fE. cpL
(©)<—(©)
CPL bit
BEKE (FH): 2
TSRS [ 10 11 Jo o1 0] [ bitaddress
®E: cPL
(bit) < (bit)
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DA A

IIRE:

WiRA

2541

TEINEIB S e, 0 FINASABEAT -+ 3] i 42

DAFGA X RINEF AP AR B AT Inikis 5 A 8 A Bt it 17 %8 (ADDER
ADDCH5E4 1 LA FH SR SEBLF S FR4EBCDRS IINGE ), AR B0 I B

WS BSR4 (BA23~020) KT9 (xxxx1010~xxxx 1111) , s nikis s
G, HHEhERIAREACHL, IBADAFEA MO ME] BNEE b, LATEAR4AA 4 SR
BCDH(F. #n6ja, f&abifm LA, HEafr#iiont, Ble—Erarfkis, L
o fa AR SR E L (HTE AR TR SR PE S, AbrE SRR
SRIE.

W HEAIARE I, B EAN A B9 (1010xxxx~1111xxxx), HEADATE A
fEehngman, fEmafi A IETKIBCDEL Y, BEAERIrEL. & mafia ity
H, MVE B AR ENL, BN, AR AR E . AR ERPRES R T R
ABCDHHE 2 AR K T99, KMDATE A £43CPUTT LU B 3k AT -3k i nikiz
Ho FE, OVIREASZRM,

DAL UL LIRAEIE — MBS AN 5. SEBR b, RIE BInZsAFIPLZRRA
FPSWH AR N Z, DAFROOH. 06H. 60H. 66HINF R ANE8A b, Ml SeI-
L

VR R RA T INEEE, TREEZHDAIE A R InAT 753k
B OVBCDEL, AL, WIERSEHTHAT R IS E, DARAS AN S ATy
HIRR

WR B hn#s NS A56H (01010110B) , Fon i BS6HIBCDRY, 2947943
I ¥ N67TH (01100111B) , FonTitl$67rIBCDIY . HEMibrE N1, MRS

ADDC A,R3

DA A
ST AR TS RN, BNBSAR A RO0BEH, HERLER £ RIARIERL b & b

B, DABUT THERIEEE, 4 ZNEAR N A48 424H (00100100B) , Fox|
HEHIER24BCDY, HEiE56. 67 bR EZ FFI G T . DATRA S 0EH L
WEEN, XRREAT ke, KA TEB . 561 67 1HIAIN124,

HEBCDAS A A &0 - 0IHEL99H, 7T LASZHL N1 81 . s 2 s vl ah{E
N30H (Kor ik H1%30) , 54751
ADD  A#99H

DA A

B CE N, BINSeAREEAS N29H, BKN30+99=129. Ini:Fnfr ki iEar
PIEE s B a8, BI30—1=29.
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BOKE (F1) :
WITEHA:
ZHHIRAS

#BeAE:

1
1

[[11 01

DA
-contents of Accumulator are BCD
IF [[(As)>9]V[(AC)=1]]
THEN(A;) < (A +6
AND
IF [[(An)>9]V(©)=1]]
THEN (A7) < (A7) + 6

[010 0]

DEC byte
INRE: HEBYTERMRER AR
AR : BYTEFTRRM AR 21, a5k N00H, A E1E, AZROFFH.
WAEREM SRR, %3845 LR ERER T B Fht. F7aT
b ERESHEE A A T4t .
R UDECHR A H ek o D RS, BYTERTR IR & M 1 4
HEES U2 P IREUR, AR ST LS BUR AIRAS
245 XA A ATFH (01111111B) , N #BRAMEITEHFI7TFHER TCHI N 25 5 N
00HAI40H, 484
DEC @RO
DEC RO
DEC @RO
PYATIE, 2280 N AAS R TEH, M EBRAMIK7TEHFI7TFH 575 (1) N 2543 %148 A 0FFH
FI3FH.
DEC A
BSKE(FEWH: |1
PATAR: 1
Z#HEIAS: [ 00 01 Jo1 00
#{E: DEC
(A)y—(A) -1
DEC Rn
BSKEED: 1
;| | 0001 | lrrr
#1E: DEC
(Rn)«—(Rn) - 1
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DEC direct
BESKE (F): 2
PATAHE: 1
ZiEEI%RAS: [ 0001 o1 0 1] [ direct address |
#{E: DEC
(direct)«—(direct) -1
DEC @Ri
BESKE(FEM: 1
RIS [ o001 Jo 11
#1E: DEC
(R))—((Ri)) - 1
DIV AB
InfE: Rk
AR DIVH A4 RN Es A 87 JC 75 B H b A F A7 2 BH IS AL CFF 58 4, ks
FETZ2IngAd, REE THERBT. AP ECHE R EoOVIEE.,
Bil4h: R FFRBIIVIMAE A00H (EIFRECH0) , HAPITDIVIES G, BN
AR B AEZEB R I RAH 1, Bl AR EOVISH E AL . HAETATIEIL T, HEL
R ECH 2 EE .
25450 R B NES1E 8251 (OFBHEL11111011B), ZF7#BRIME 18 (12HEK,
00010010B) . Mifg4
DIV AB
PATE, BINESMME A 13 (0DHEL00001101B), 7 A$BIIMEAS 17 (11HEK,
0001000B), I1ELFF4251=13X18+17. BEALAIEE AR EH G E .
BSKE (F1):
ISR [1 0 0 00100
#®1E: DIV

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

IfjgE:
TR

2451

DJNZ Rn,rel
BSKE (FM):
WITREIER:
I RAD -

#BA1E:

T, ROk

DINZIEA B K 1N RE BT R B =201, WRLE R AN, WEREE
SRR BT AR e e A LB AT . ISR S LA ERAE RO ON00H, IR LS AR A
OFFH. iZIEAANmbr AL, B4 H ARtk i85, HoeBPCEm2 (Rifgm F—
ZARLME ), RGNS 28R B OR A 755 A R B2 2 i BIPC L 22 B Ay
byte TR M ERAELRT R &5 A7 28 S ks B 4 S0k

VER: SIZAR A RAS O BB RPIRAS . T Abyte AR R 1 £ s & My
i B A7 B P R B, T AN B S

% P HRAM40H, SOHAI60HER JC/Jill/7 /5 01H. 7T0HAI15H, NE4
DINZ 40H, LABEL 1
DINZ 50H, LABEL 2
DINZ 60H, LABEL 3
PATZ )5, FEFG ML B65 5 LABEL2 ARSI AT, HLAH M3/ RAM B T 1 N 7545 1%
00H. 6FHAN15H. Z FrCAZE 1T/ MERIL AT, BN LG HE F R0, AN 2 ki
%Ak

fil FIDINZ A 4 AT LAJS A A% e v SEBILAR 8 B 2A, LA — 2 5 i)
PAERE LB S FE I TR EIR. (2~SI2MHLEs D o 154751
MOV R2,#8
TOOOLE: ~ CPL P1.7
DINZ  R2, TOOGLE

AP LT PR8Ik, TRITEP L. 77 A= 4 ik, BN ik b R 834N WL 3%
W1, Hrh24ADINZAR A B PATIR A, 1N ACPLAE A AT IR 18] .

[\

| 1101 |1rrr| | rel. address

DINZ
(PC) « (PC) +2
(Rn) «— (Rn)— 1
IF (Rn) > 0 or (Rn) <0
THEN
(PC) < (PC)+rel
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DJNZ direct, rel

BSKEGFEM: 3
ZHHIRAS
#{E: DINZ
(PC) « (PC) +2
(direct) «— (direct) — 1
IF (direct) > 0 or (direct) <0
THEN
(PC) « (PC) + rel
INC <byte>
Iheg: i
BiAA INCHE A ¥5<byte>FTCR BRI W FER A NFFH, IR 1545 ~00H,
AR A BRGNS, TRR3A S, FEA T, EESH. FEREET
HEs
R WIRAZR AR R s e B RIRAS, I8 A byte ITARER 14 =2 M
40 H AR B A7 2 TR SREL, AN 2 B 5
2450 B F AT ER0M A 2N TEH(0111110B), P #FRAMI7E # T FI7F 850 43 HIA7 i35 0FFH
FI40H, NFE4A 741
INC @RO
INC RO
INC @RO
PATEY G, TR0 AR ATFH, 1 N FERAMPTEHAI7FH TG A 25870 il A8
AROOHAI41H
INC A
BEKEFM: 1
PATEIHA: 1
Zi#HmAS: [ 00 0 00100
#]1E: INC
(A) < (A)+]
INC Rn
BEKEF™M: 1
PATREHA: 1
T ZmAL |OO 0 O| l rrr
#B{E: INC
(Rn) «— (Rn)+1
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INC direct
BEKE (FE™H: 2
ZFEHEAS: [ 0000 Jo 1 0 1] [ direct address |
#BAE: INC
(direct)—(direct) + 1
INC @Ri
ESKE(ET): |1
“HFIES: [ 0000 [Oo 11
#B1E: INC
((Ri))—((Ri)) +1
INC DPTR
INRE: HukEfeerim
iR ZIR A SLBUSDPTRINI TGS, THEVE RN, X2 160 M E4, (KA 7T
DPLMFFHIE 012 545 800H,  [FI3E67 2w 67 7 DPH . A EA AR E AL
AR R ME— 125 160 A7 A I 1R 2 .
241 R A4 DPHAIDPLY A 45 735l 9 12HFI0FEH,  WI$E 47 1)
INC DPTR
INC DPTR
INC DPTR
AT 5E S, DPHMDPLAS A 13HAO01H
BESKE (FED: 1
TR [ 10 1 0Joo0 1 1|
#B{E: INC
(DPTR) « (DPTR)+1
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JB bit, rel
IngE: A AOLERE N U Bk
WER: W RbitfCE AL B e, Wk Brelr 4 iE bl Ab LB AT, B, GREEHAT T
— %64 BRI B brshhb iz a0 F 7 00 e inPCifE, AEFE R — 4R
A0 R, SR E el TR A 15 A e i (P2 A3 ) nE
PC 2%, HrPCIEED N B ARHtE . %454 R AR B 4 20, (R4S 25 oo AR FL 4
5, T A ER by £
25450 BV A AR N11001010B, B h0#$HIME NS6H (01010110B) . MIFE4
JB  P1.2,LABELI
JB ACC.2, LABEL2
¥ S ERE P 2R S LABEL2 A - 34T
BESKE (FE®H: 3
ZHEBI%AS: [ 00 10 J0oo0o0 0] [ bitaddres | [ rel address
#1E: B
(PC) « (PC)+3
IF (bit)=1
THEN

JBC bit, rel

(PC) — (PC) +rel

ThEE:
gl

25451

BEKE (FM):
WATEER:

RAE:

T BRI I HE =

Wb PN EIE A1, TP HE I Blrel BT da i M ML HE AL 53047 . ISR
bitf R AL G 0, W 4RSHAT N —2%484 . BREER H brihb 42 18 an ~ 7 2005
SEHEINPCHIME, AR T — 2482 M i Htl, S8 50l IR0 A /5 1UAH
SR GEA I3 T IBIPC EE, HPCHEEN A HArhhl, W HiZ#iER
SEMAbR AL

R WHRIZIE AU RS 5 EERIRAS, B Abyte iTfC R M H0E /& Mk
1 SR A7 s PRI, T AN B S
5 B g i 9 25 A56H(01010110B), NHEAFE 4
JBC ACC.3, LABELI
JBC ACC.2, LABEL2
1 FERE P 2hr T LABEL2AL 4047, 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
Thae: Frdtfibrdnl, Mk
WA WORBEAIARE AL, WREFPBEH Blrel T AR KL A LT BN, RSERAT R
B4 B HbR bbb R an F 7 k. SR IInPCIfE, AR 1A S HICHR 21
TR E bhE, SRRl IHUVRINE RS IR W2 R (F82 A2 7 79)
INEIPC L2, BritIPCIERIY HARHhE . IZ3RAEA 2R AR AL
B B EEALAR B UL 0, R4 RS
JC  LABELI
CPL C
JC  LABEL2
PATE A, HEAAR AR, B 2hR 5 LABEL2AL 4047
BEKE(FMH): 2
ZHEIHES: [ 0100 000 0] [ reladdress
#B1E: JC
(PC) « (PC)+2
IF (C)=1
THEN

(PC) « (PC) +rel
JMP @A+DPTR

IhRE: [A)4%BkEE .

WRR: U B IR AH 8L T 5 Hd A 1647 I BT R AT AR N, FLANVE NN — 465 B3k
THIFRA R, AR AP EESPC. BT 160 IERS, (RS DPLIK#EA £
5T DPH. R INSARIEIEIEE DPTR KN B EA L KA . AT AR
RS

240 R E AT EEEE N0FI6) . KT F I AT RE e ki 247 T Bk
FIMP_TBL (142 AIMPH5 4 [l 3 — 2% e 04T

MOV DPTR, #JMP_TBL

JMP @A+DPTR
JMP-TBL: AJMP LABELO

AJMP LABELI1

AJMP LABEL2

AJMP LABEL3
WRIFIEIAT LR FE P FINT, BUNSAH FEN04H, I ATE T i 4 Bk 2lbR 5
LABEL2AL 3047 o

ER: AIMPR M7, BIMERFERS, SABEET 2 IMN D IR JH
E2N T
BOKE (F): 1
WITEEA: 2
“HHEHES: [ o1 11 Joo 11|

#BIE: IMP
(PC) — (A) + (DPTR)
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JNB bit, rel

INRE:  WRbitATRER ML A NI BEE: .
YRA: I Ebit R RIAIN0, TR Blrel rARE I3 IEE AT, BN, HEPIT 4
B4 WhE ) B AR RE bR SENPCIOME, AR TR A E T
Ik, ARGl R H 775 A B (B2 IE3AN ) ImBIPC E%E, #il
PCAEENA H bbbk, %484 AN S A EdE, (B S oA A, o g
ER SR bR EN .
40 R RN EIE A110010108, ZN#s{E N56H (01010110B) . MIFE4 41
JNB  P1.3,LABELI
JNB  ACC.3, LABEL2
PAT ¥ S B P B R S LABEL24b AT .
BESKE (FEDY): 3
“EEI%AS: [ 0011 [000 0] [ bitadres | [ rel address
#1E: INB
(PC) « (PC)+3
IF (bit)=0
THEN (PC) « (PC) + rel
JNC rel
INRE:  AREALAREIE Bk
BERR: W R E N0, MR kL Blrel BT CR A Mk Ab 22 PAT s B, 4REEAT R
B4 BRES B As b I8 i R 05 G Se ¥ inPCE N2, fE TR E S RIINCTR
ST a4k, A )E el T CRINE 55 M WAL (Fe 2 MEE2A~ 7
) IEIPC kX, FMPCHEE Dy HARHIL . ZEAEAR S FR EA
2450 B ARG N, R4 5
JNC LABELI
CPL C
JNC LABEL2
PATTEE )G, AR EAK0, I FEFEF BN RAR S LABEL2AL AT
BEKE(E®N: 2
ZHEBISAS: [ 0101 [000 0] [ reladdress
#BAE: INC
(PC) « (PC)+2
IF (C)=0
THEN (PC) « (PC) + rel
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JNZ rel
ThEE: o BES i Py 28 R ki
WA R FINEARAEMT AN, I ARER Bk Elrel PR AR AU HIIEAL 24047, 2RS4
PLHERO0, GREEPAT T — 25484 BhEGH H AR 2 00 R 07 Gt 55 JedBPCR B
n2, 2RJELrel FriCR AR5 R s & (RS E2D 73 melPC EX, #
IPCAEEN N H ARt . #RAF LR NS HIEA SR AR, AR &AL,
2450 BRI IIYILAEN00H, MR 471
JNZ LABELI
INC A
JNZ LAEEL2
PATEESE, BN N AL ROIH, BT &P FIhR S LABEL2A E 34T .
BOKE (FH): 2
ZHBIMIS: [ o1 11 Joo00 0] [ reladdress
BIE: INZ
(PC) «— (PC)+ 2
IF (A)#0
THEN  (PC) « (PC) + rel
JZ  rel
ThRE: 47 BRIMASHI A N0 NI B
WA R RINSAREA N0, TR ARER Bk Blrel T AR AL AL 24047, IR &4
RL#R N0, FRBAAT N — 26154 BhEEH H etk # n ~ 07 05 SedEPCH(H 1Y
N2, SRJE el AR KA /F 5 A i B (82 1SR 7)) INEIPC B,
FIPCEEN A H bt #RAEERE T RIS HEA 2R AR, ARt E L.
240 BREMESIYIREN0IH, R4 75
JZ  LABELI
DEC A
JZ  LAEEL2
PATEEIS, RINEIN AL RO0H, HFL P4 $h5 5 LABEL2AL 244047
ESKE(FTH): 2
ZHEBISRAS: [ 0110 000 0] [ reladdress
B J1Z
(PC) «— (PC)+ 2
IF (A)=0
THEN  (PC) « (PC) + rel
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LCALL addrl6

IfiReE:
AR

2451

BEKE (FH):
WATEER:

RAE:

KA

LCALLH T Haddr1 6 Fr4g kA FHIFE . B0 PCHIME R N3, (F15PCHEIA'ERE
LCALL T —4458 4k, SR 511667 PCIKS AL A i 81K vk AR (Ko7 71
), RN ERRIEE N2, SRS PR LCALLE A 1045 2 22715 R AF 3 5714 (R B0as 4 i) 2
APCIH & T DPHAVKAL F T DPL, 25 M BT IPCHT T B [ ik A FFUB 44T o

T FBIFE T DA T 64K BFE P A7 6 28 18] AT A kb A o ZARAEAS T AR AT

AR S FIMILEME N0TH, 455 SUBRTNA 73 Be (1 FE 37 A7-fifs % kit v 1234H. MIHAT U0

T THibk0123HFE 4,

LCALL SUBRTN

FeA8EAE 09H, N EERAMIOSHATO9H 5. 7G [ N 2543 A 26HAT01H,  HLPCHI 4]

{8 N1234H.

3

2

|0001 |0010|

| addr15-addr8 | | addr7-addr0

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

(PC) «— addr,s,,
LJMP addrlé
hRE: Kbk
WAA: LIMP{H1SCPUJL KBk HE Bladdrl 6FTHE M HE AL PATRE Y « HEIZ4B AR T FIER
3T A W ANFE T T BB PC I i 60 T2 1T DPHAME AL T2 DPL . F2J5 MHTPCAEL X I (14
Hubik A UG AT o 1Z 1647 B bk o] 57 T 64K BFE 7 A7 il 25 18] FAE A o bk Ak o 12884
ANFEMAAREAL
Z450:  BIFR S TMPADRYY /> it (IR FE A 2 bl )y 12340, A2 T3kl 1234HK)45 4
LJMP JMPADR
PATSEE G, PCI Y AETEAR 91234H.
BEKE (FEMH: 3
Tt 4R | 0000 | 0010 | | addr15-addr8 | | addr7-addr0
$24{E: LIMP
(PC) < addr,s,,
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MOV <dest-byte>, <src-byte>

ThEE:
gl

2451

MOV A,Rn
B KE (3T
WITREER:
Z IR

$RAE:

*MOV A.,direct
BEKE (F)
PITRHA:
I 4RAG :
#BR1E:

fEik 7T A

F B2 B E AR T AR E A N A ) B S 1B E BT RR At b . 1%
R RS MR FRERERL, WA SR H M 25 A7 SR AbR AT

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

15 ¥ P R AMIFI30H L 7T 6 P 25 940H,  T40H 70 24 N 10H. 3 11 (%A
11001010B (OCAH) . NFE4FE%)

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

MOV A, @RO  ;A<=40H

MOV  RI,A :R1 <=40H

MOV B, @RI :B<=10H

MOV @RI, Pl  ;RAM (40H) <=0CAH

MOV  P2,Pl ;P2 #0CAH

PATE G, A0 EN30H, RN M7 1IN A ON40H, FA7E4RBH
W2 910H, RAMAA0HE TCFIP2 111 N 253 H0CAH .

1
1

[T 1T 1 0] 1rrrx

MOV
(A) < (Rn)

2
1

[ 1110 Jot1o 1] [ directaddress

MOV
(A)« (direct)

EE: MOV A, ACCELHIES.

MOV A,@Ri
\BEKE (FH):
HATEER:
Z IR
BRA1E:

1
1

[11 1 0Jo1 1

MOV
(A) < (Ri)
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MOV A #data
BESKE (F19):
HATEHA:
i 4RRD :
1BR1E:

MOV Rn, A
BEKE (FM):
WATEER:
T HI4RAS
BRAE:

MOV Rn,direct
EOKE (F9)
HITEHA:

— HEIRAS -
1A

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

MOV direct, A
RSKE (F9) ;
MITREIE:
— 4D :
#BAE:

MOV direct, Rn
BSKE (FM)
WITRIE:
— HEIRAS :
BRAE:

[ 0111

[0

| | immediate data

MOV
(A)«— #data

1
1

[[(1111

[ 1

MOV
(Rn)—(A)

2

[ 1010

[ 1

| direct addr.

MOV
(Rn)«—(direct)

2
1

[ 0111

[ 1

| immediate data

MOV
(Rn) < #data

2
1

[ 1111

[0

| direct address |

MOV
(direct) <« (A)

2

[[1000

[ 1

| direct address |

MOV

(direct) « (Rn)
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MOV direct, direct
BESKE(F1): 3

THEFISES: [ 1000 [o 10 1] [ diradde (sie) |
B1E: MOV
(direct)«— (direct)

MOV direct, @Ri

BSKE (FM):
HITEER: 2
Z#EHEAS: [ 1000 Jo 11 i ]| [ direct add. |
#B1E: MOV

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

#B®{E: MOV
(direct) « #data

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

RIS [ 11 o1 1

#1E: MOV
(RD)) «(A)

MOV  @Ri, direct
BEOKE (FMW): 2

WATEHA: 2

TSRS [ 1010 o1 1| [ directadd

B1E: MOV
((Ri)) « (direct)

MOV @Ri, #data
BSKEFEN: 2

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

IhEE:
AR

25451

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

#1E:

MOV bit,C
ESKE (F1) :
HATEHA:

T RAG -
#1E:

FEIRAT AR

F<sre-bit>1R 2 1A /R A8 B 1 Bl <dest-bit> T H & MIHR o 22, M RIER
WA ARSI bRE, AN R AT BT AL . ASFR A AN HAth 27 7E 2% A0
Fr&EAL.
TR AR ECHIWIME T, i T P2H (AR /£ 110001018, i 1 TROEIE M % B oA
35H(00110101B). M54+ 41

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

PTG, AR EREZE, S 1EdEAS ~39H (00111001B)

[1 01

MOV
(C) « (bit)

0 |0 0 1 1| | bit address |

2
2

[1 00

MOV
(bit)«— (C)

1 |0 01 0] | bit address |

MOV DPTR, #data 16

INgE:
TR

25451

BOKE (F1) :
WITEHA:
—HEHI GRS :

#B1E:

B 164 (15 BT T B B 4R
LB AW 1600 BUE R B Fe 5 DPTR . 1647 1% B0, S E 8 A 1 45 257 1 AN
B3, HADPHA AL A #datal 6/ 8 7, MiDPLHAE BT fe#datal 6FMK 7
Fio ANFEMFRENL
ZARA RME—— e
R
MOV  DPTR, #1234H
P LRI 1234H3E N B fe 4T F 47 2% . DPHAUME N 12H, DPLAI{E A34H.

—IXRVERE B 16 B AR IR 4

3

2

[1 00 1]J0 o0 o0 0] [ immedite data15-8
MOV

(DPTR) « #data, s,

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

IhEE:
AR

2541

R A A5 AR 71T 8l CR B ek &= 2nasA

MOV CHa 2 B2 7 A-fifi s HH RO ARRE 2 B £ 2 AR I8 B B as A BAL % 1 s
TR B BN gs R T S 8 F R A 60 I hE R AF 2 (DPTRELPC) R AH
e, S PAPC N E Z A7 ds, JUTE ZUnas WA N BIPC 21T, PCHgE e hn 2
FR I BAEMOVC 2 5 iEA) il ansf /& ADPTROIENE B A7 4%, DIV B ia) i
TEPAT 160 INTERS, AKSAL = A R 2L 1B 25 780 e AR S AT AR EAL

s BIMESARME AL F0~42 18], i F-FoIFE 2 nasArh FIE##8 FIDBIY 45
L GEXTH) B XH4MEZ —.
REL-PC: INC A

MOVC A, @A+PC

RET

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

WA Z B2 BT B2 N0 1H, $AT R TR, BinssriE
ARTTH. MOVCHE A Z BT HIINC AFE 42008 T /E & R B RET T S B . s
MOVCHIE A Z (4 2 MRALZ T Bk, AN T IERHEER A, UK A R
M 5O i 3 RnasA L.

MOVC A,@A+DPTR

BEKE (F1) :
HATEHA:
YRS -

#BA1E:

MOVC A,@A+PC

KR (F15)
HUTR:
IR
B1E:

1

2

[100 1 Joo1 1]
MOVC

(A) < (AHDPTR))

1

2

[ 1000 Joo11
MOVC

(PC) « (PC)+1

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

INRE:
AR

25451 :

MOVX A,@Ri
BEKE (FM):

WITEH:
— BEHIERAS -

11

LA ESES

MOVXH84 FF16 Zmgs MM EE A7 it 28 2 AL I 4E . TR rE ARk e 4
MOV/EMII T X MOVX A AMRIZRAL, e (B X BI7E 05 M MR AR RAM
4D TR 2 i 2 867 )3 2 1 647 ) o

ST ARIRISEAY, a0 TAE S /72 H I ROFIR 1 E2 87 Huhil: 3 52 F oty PO, X T
HMBIOY JE RS EE BNFIRAMEES, 86z (it LW . 25 E05 M ALK HIRAM
R, AR S 5 e s A IR AR S o B AT AEMOVXHE A 2 BT Iy i 4
Ay ORI S 15| BN

XFF 2R, I HE R DPTR A 1602 st kb . 24 P23t 1 ()% H % 2%
RILEDPHIY I ZEIT, P2IIHRFIA TN 6 25 47 28 PR R FOR IS . 78U 9 U I R It 25
FEFIIS, X Fp oy A R REE, RN AT BRG44SR I & fr o .

FERLERE LU, AT LR A IR FIMOVXER 4. £EV) M KA EKIRAM
AR, BE AT LA A F E DPAEP2 s 1 _E 4 ok R s 62 =, ] DL %
B4, AU bk Ay P23 L B4, AR AT B ROBRITE HE T FIMOV X Hi

4.

BT — AN S AT b/ B 2R AN RAMAT A 2%, %58 256 (11 Intel[f)
8155 RAM /1/0 / TIMER) , ZA7fif#8 BOEFL 218051 193 I1PO_L,  uify I P3# A T2 1%
AMHRAMIT 5 (32 645 5. it FPURTP2 A /38 F 4 N /4 o 11 . ROAIRIA [ $4i 4>
A9 12HFI34H, SMTRAMPI34H S ICAEE I JvS6H, U T 148 4 /541 -
MOVX A, @RI

MOVX ~ @RO, A

K B SoHE il 2] 2N 28 A LLL AMHERAMIF 12H LG AR

2
[11 1 0Joo0 13

MOVX
(A) « ((RD))

MOVX A,@DPTR

EOKE (F1):
MITEER:

T RAD
BAE:

1
2

[ 1110 Joooo

MOVX
(A) < ((DPTR))
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MOVX  @Ri, A
EOKE (F1) :
MITEER: 2
ZHEISRRS: [ 11101 [oo0 1
#B{E: MOVX
(Ri))—(A)

MOVX @DPTR, A
ESKE(FD): |1
WITAE: 2
“iH4RRS: [ 11 11 [0000

{E: MOVX
(DPTR)—(A)
MUL AB
IngE: ik

WRA: A T TS B NS AN AR B A RS s BB ik . B AR 1640 AR
TSI AA AL R INAs s T R SALAF A T A7 2B o« B ALK T-255(0FFH) , U &
i ARG BUNEERRES . FEPITIZIEAN, bR ER RS E.

2450 B ZI0ESAKVIEAE J980(S0H), 217 2sBIKILAE 160 (OAOH), MIFE4
MUL AB

SRAGIRF12 800 (3200H), 7 A% 478G (ASAR32H (00110010B) , R INERHETEE,
BRSO
BOKE (F1): 1
PUTEHEA: 4
Z#EFIHRS: [1 0 1 o Jo 1 0 0
#E: MUL
(A)70— (A)x(B)
(B)IS-S
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NOP
Ihee: wHfE
WAR: PATAIRR G, BRLEPATHE RS . B TPCHL, HAh a8 Fbr SALMA A
AL
2450 A D P25 75 51 B — KW A A Pk, kR S5 AL
WM OEWD o FR{UEFSETBRICLRIGS 741, AR fikeh R g a1 A HLas A
o BRI R BOESEINAANBAMOBLE A . WY LA IR a0 R J7 SR SEBLRT SR 1 Th e
(BBt WA B D -
CLR P2.7
NOP
NOP
NOP
NOP
SETB  P2.7
EEKE(FM: |1
Z#EHEAS: [0 0 0 0Jo 0 0 0
#4E: NOP

(PC)  (PC)+1

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

IhEE:
THER

2541

PSR B I AR a2 57

ORL{H4- ¥ Hi<dest-byte>Al<src_byte>Frfit & I A7 1AL B AT B A2 M alis
B, G5 RAFTRAE <dest-byte> TR Eda oo b o Z3RIE bR EAL

PIN R AR, SCRFeR T IETT 30 2 H IR RO RIMasARy, JRiR(E
HOTCLRHIZrfr s T 0k BT, S AGR R siE R Fhk. 2 H B4
R EAE T D7 A, PRERAERORT DU SR s L R4

VERG: WAGZAR IR S 51 EAOIRES, B4 <dest-byte> PR A%
Fa A2 M3 1 4 H 500 B o TR R IR e, T AN A2 A5 B L B A Bt

B 2N As AR HEE HOC3H (11000011B), 277 45R0+ FIE N55H(01010101)
JUEERSE
ORL A, RO
PATE, ZInEs M N A ODTH(11010111B). 24 H AEAF BO0% B3 5 5 57
BT, ORL¥H4A ] FHRIEATATRAM S G Bl # B 25 A7 25 h I SN BN L. AT
Hefy el B 1R BRI T s, BRI DUR B S TERR A P I AL, T B2
FINERATEIZAT IR s T U . PATHR 4
ORL  PI,#00110010B
ZJG, HEIORIEES. 4. IfEL.
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ORL A,Rn

ESKE (F1) :
HITEHA:

;2 A

#1E:

ORL A,direct

BEKE (F) :
WITRHA:

— IR :
#1E:

ORL A,@Ri

BEKE (FT) :
WITEHA:

Z EHIERAS -
181

ORL A #data

ROKE (F9)
HATRI:
IR
BE:

ORL direct, A

K (F1)
HATRIR:
I
1B1E:

1
1

|0100|lrrr

ORL
(A) —(A)V(Rn)

2
1

| 01 00 |0 10 1] |directaddress

ORL
(A)— (A)V(direct)

1
1

[0 1000 1 1

ORL

(A)—(A)V((Ri)

2

1

[01 0 0]Jo 1 0 0] [ immediatedata
ORL

(A)— (A)V #data

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

ORL
(direct)«— (direct) \VV/ (A)

ORL direct, #data

ROKE (F9)
HUTR:
IR
BE:

3
2

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

ORL
(direct) «— (direct) \/ #data

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

Ihee: frAARREHEEEH
WRA: W R<sre-bit>T R BN, MBI, BN, CREFEEAFR EH 2R
BAL, FEILRIES T, T IERIESC AT <7 FoRBERESOUR M, H
VRIRIEROAR AR A . FEPAT ARG, A AR R E AL
2450 MPATWRRELFAIN, 4 EACSPLO=18(ACC.7= 150V =0/, BN IAIrEC:
MOV C,PLO ;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
EOKE (F1): 2
ZHEFIZRES: [ o 1 1 1 Jo 0 1 0] [ bit address
#{E: ORL
(C) «— (C) V(bit)
ORL C, /bit
BOKE (FM): 2
WATEER: 2
TSRS [ 1 0 1 0 [0 0 0 0] [ bitaddress |
#IE: ORL
(©) —(O)V(bit)
POP direct
Thee: itk
WEA:  HURIRE TR E I A EHRAM LTI N 2, HFREHL . SAJ5, KRB0 N ALk F)

2451

BSKE (FM)
HITRHA:
— 4D :

181

thdirect T8 IAEAE BT (B4R TR k. ZREAR bR ST .
BEARIBE IIWIE R32H, N ERAMKI30H~32H 5 76 (504 43 51 H20H. 23HAN
01H. NHATH4:
POP DPH
POP DPL
ZJE, FRAREMEA K30H, HHRfEE A AN0123H, B FE 4
POP SP
B AR R A4 N20H .
TR EXFERREN T, EE5NHEREGE (20H) 21, e/ E
2FH, ZRJEHFEE20H S N, 28 20H.
2
2

| 1 1 .01 |0 0.0 0] | direct address |
POP

(diect) < ((SP))

(SP) —(SP)-1
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PUSH direct

hee: JEAk
UEER:  RRAREFE LN, AR5 direct TR AR 2 N 258 B i B FHAR TR £ 45 1€ 19 P EBRAMAT:
R IeH 25 ZEREA AR B AL
2400 WAEHEN W RS R I R TR (E N09H, B iR FR 4 DPTRAME N0123H. T4 AT
AT
PUSH DPL
PUSH DPH
2 JE, HRIEEHAEH0BH, FEIEHERE23HMOIHAN BIFEA A RAMKIOAHAOBHAE i B
JoZ .
BESKE (FED: 2
ZEBIZES: [ 1 1 0 0 Jo 0 0 0] [ direct address
#{E: PUSH
(SP) — (SP)+ 1
((SP)) « (direct)
RET
hee: MTHIFEIRIA
RRE: BUTRETIEAN, K PCHE R EAL 7 FMRAL I WA P Y, ARFBEM 2. AR
G, TR MTE I PCIE T B Rtk AL TR a7, — RS OL T, %38 & FIACALLEL
LCALLECAEH . B8 A HIPAT A AR EA4L
2450 WARIREIPIE NOBH, N EFRAMIKIOAHFIOBHAE fi% B 7 P (I 23 5 N2 3HAN
01H. NIFE4:
RET
PATIE, ARFEN09H. F27K MO123H L hik b 4k B2 Ph AT .
BESKE (FH) :
Z#EHEIAS: [0 0o 10 Jo 0 1 0
$#{E: RET

(PCs.5) < ((SP))
(SP) « (SP) -1
(PCy0) < ((SP))
(SP) « (SP) -1
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RETI
INRE:  hIR [
WA PATIZIEAE, B MR PCE R AR AL T, RE IR E R R, %
BEZ RS R HAb b i, AR FREHR2. HALFIEAZ . (HEFIRETPSW
AN E B B WAl R A o TP 4k 4582 AT 2 A T PCARL BT X I8 F i A 2 B
17, — RSN F IR N O R — 464 . EPITRETHR AN, WA — M
SR BAR T B A e 2 i Hofl P BT AR S A A B, IS A FE A B e S 5 vp () R B 2 A7
EHAT14IE4 .
4 BRRTEEIWIME NOBH, 45 A HhE0 123 HAL (1948 A AT 45 o la) 7= 2 bbb, A3
RAMPJOAHFHOBH #.7G [1) N 2553 5l A23HAFI01H. U484
RETI
PATE )G, FRABEI00H, HTR [ )G FE 5 4k 22 M0 123 H bk - 463047
BEKE (FH) :
HITREHEE: 2
ZHEFISRES: [0 0 11 [0 0 1 0
#{€. RETI
(PCys55) < ((SP))
(SP) « (SP) -1
(PC;) < ((SP))
(SP) « (SP) -1
RL A
IheE: K BInEAT BERALIE R A
VR K RInas s AR e fE 14, Hp AL TR S BIAL0. 1% 3R A IPAT A S AR E AL
245 EEINSEKAZAN0CSH (11000101B) , N4
RL A
PATIE, BEINLSMINEAERSBH (10001011B) , HAREAASZ 0,
BEKEFEN: |1
PATAR: 1
TSRS [0 0 10 Jo 0 1 1]
#{E: RL
(An+1) <~ (An) n=0-6
(A0) « (A7)
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RLC A
hee: WHFALIEIA AR
BiRH: B INssrsAr BRI AR E B AR 1AL, AR AT NIRRT ER G
WIERIR S D0, ZFB 4 AR HARbR B A7 .
450 R% R InSSAR{E~N0CSH(11000101B), N5 4
RLC A
PATE, HE 2 nSAREEEAS H8BH(10001011B), HEA R LS B A7 .
BSKE(FEH: |
RIS [0 0o 11 Jo o 1 1]
#1E: RLC
(Antl) < (An) n=0-6
(A0) < (C)
(C) < (A7)
RR A
NEE: K BN AEUE A R
YRA: K RN I8N BRI AR AL, Lo RN T, BIPEIA AR, 1%1E
AT FR EAL
2450 W BRI N A FOCSH (11000101B) , NIFE4
RR A
AT G BINES N A2 ROE2H (11100010B) , AR A A 52500,
ESKE(FET): |
HITRHEE: 1
ZHEFIZRES: [0 0 00 [0 0 1 1]
#1E: RR
(An) < (Antl) n=0-6
(A7) < (A0)
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RRC A
IhEE: RIS
WER:  BRINERAISALEAE A A AR E — R AR 1AL RO NIEAAR &, HEALARE D
WIIRSEFE BT, %48 AR AL bR B4
2645 B E N1 J90C5H(11000101B), HEAIFRE N0, MHE4
RRC A
PATIE, 30 28 B 42 H62H(01100010B), AR &4k B A7 .
BEKE(FH): 1
ZHERIZES: [ 0o 0 01 Jo o 1 1]
#¥{E: RRC
(Ant1) < (An) n=0-6
(A7) < (C)
(C) < (A0)
SETB <bit>
Thee: HEir
BA: SETBIEA nlKAHRIAIAIE 1, HERVEXT RnT DL bR s A v] BB F-hE AT
AR A AN R H AR A
450 WS ERIE S, i O HURES 934H(00110100B), M54
SETB C
SETB  P1.0
PATIE, BEAFREAR T, o 1 RS AR 35H(00110101B).
SETB C
ESKEFED: |1
THERISES: [ 1 1 01 Jo 0 1 1
#{E: SETB
(€)1
SETB bit
BSKE (FWH): 2
PATEHA: 1
Z#EHI%RAD: [ 1 1 0 1 Jo 0 1 0] [ bitaddress |
¥{€: SETB
(bit) « 1
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SIMP rel

IhRE: JEBkEE

TR : TP AL Blrel Fros bl 40T . BARHELRR a0 R kb 5 B oRPCE M2,
IR FHE R 5277 (Birel) FTRRIE FF5 WM min#PC L, 53 FHPCRIE
o) B Artthhb . BrCL, BRIV 2 A4 (HISIMP) HuhkfIRT 12875 fl )5
12775,

2450 ¥hr SRELADRXS M (K452t hk 67 T R FE A 24 100123 H b E, R4
SJIMP RELADR
g% G AL T0100H, 444758 %84 )5, PCHALR0123H.

VER: ELAR, BESIMPR TR — &4 Hhk20102H, Kk, B imEs
B50123H-0102H=21H. 4, WHESIMPHImFE & ZOFEH, B4R RE 15445
A I TEBRIEIR o
ESKE(ET: 2

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

SUBB A, <src-byte>

INgE: ATENLIIRIE
R SUBBHE4 M B 2% il 25 <sre-byte> TR 1 7528 B 1 BUE KAk &, W
RIBH RS R E T Bnasrh . dn B AT L 57407 T B 7, SUBBKG 2 E {73247
Fr& GRS o B0, EEIMRE. (WREHITSUBBIE AT, HHAikr&
CLAWEN, XEMAEERTIRAT 2R E A ER, = T BRI AER
TARZIRANS, B E RIVRERAE S N B nas b 2o ) W RAE AT Ik
BE RN, IR EH A, AR AREACS Y BN RN fH
fr: MEBTALEA, BOEHTAE AL, TEeriika, g EirEOVH B AL,
MPHTE TS BEREIEEN, FOVERL, WEREIESR M e b4
TG B, BRI ER R A T RS
R (e o = 1| WA W= & 2 | R = I 7 1| W= &7 2813 1] B 7. | SRV B4
k.
25451 : W E N AR R A BE NOCOH(11001001B). A A7 #RR2IFI{E N54H(01010100B), 3k
FibrECH B L. W FiE4:
SUBB A, R2
PATIE, B HEEE2E N74H01110100B), BEALFR ECHIAHBIHEA bR & ACHS
%, bR ECH AL .
VEE: OCOHIEZF54HMN 1% 2 75H, B EIAHHE T, | T7ESUBBIEA#UT
A, AR ECE AW BN, IR 4 RIs B L br b, 5374H. Hik,
URTE AT BORS FE E o 20 GRS AT, AR ECHPIRS AR E, AN HCRH
CLR C 54t bR ECEE .
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SUBB A, Rn
ESKE (F1): |
:J‘E%U?ﬁﬁg:|1001|1rrr|
#{€: SUBB
(A) —(A)-(©O)-Rn)

SUBB A, direct
B KE () : 2

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

BOKE(FN): 1
WITRAHA: 1
THERIES: [0 0 1o 11 ]
#%{E: SUBB
(A) = (A)-(O) - (Ri))

SUBB A, #data
ESKEEFED): 2

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

hge: P BRI E ARy
WiRA: SWAPTR A4 B8 K4Arr (hi3~070) FIvEahs (fSr7~f74) Bsiskirsci, szbr b
SWAPHE At Al WAL IR R 2 o %482 AN TR EAT .
2450 W RN N A NOCSH (11000101B) , MIFE4
SWAP A
PATE, RN AEESCH (01011100B)
ESKE(ET): |1
HITRHEE: 1
Z#EHEAS: [ 1 1 00 Jo 1 00

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

TIRE:
AR :

2451

XCH A,Rn

EOKE (F1)
PITRHA:
Z IR -

BRAE:

XCH A, direct

BEKE (FM):
HATEER:
BRAE:

XCH A, @Ri

RO KIE (FT)
BT

Z i 4mEG

11

2T e N g A AR A A

XCH¥R A F<byte>flr i 7€ 1718 R A AR BUngs,  [FEDR Z2nas e N %
B N\<byte>FT{8E M F LR, $54 IR B MEES R v S0k 70 %
FRRTht. HEShEMmE AR Sht.

RO N 2 N HhE20H, B2 (K48 A3FH (00111111B). A FRAMIK20H 5§ 5C 1 N
25 975H (01110101B). MjF54

XCH A, @RO

PATJE, AEBRAMEI20H 5 T 1 EdE A8 3FH (00111111B), R INE 1 A48 N
75H(01110101B).

1
1
[T 100 [ 1rrr

XCH
(A) <= (Rn)

[[1 100 Jo 10 1] [ directaddress |

XCH
(A) < (direct)

1
1

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

IhgE:
1A :

241

K (F9)
HATR:
IR

1#BA1E:

2 e BN A @RiXT B R T H A B B 40T

XCHDFE A4 ZAN#s AR (f10~3, —fE T Nt B BCDAS) a3
THER P RAM SR T BR AT S e, S B IRETE (hL7~4) FIAZEm. 54k,
ZR A AR EN .

WROMAAE 7 HibE20H, ZA02$19 A 2 936H (00110110B). P EERAMIFI20H #0174
H%edE 975H (011110101B). NIFE4

XCHD A, @RO

PATE, PEBRAM 20H IG5 A8 R 76H (01110110B), ZINE N A48 Ky
35H(00110101B).

1
1
[1 101 Jo1 1

XCHD
(As0) <= (Rizo)

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

IfigE:
TR

241

FR R R E
XRL1E 4 K <dest-byte>Fl<src-byte> T3 7T A8 BB AL kA7 4 7 8L 5,
45 RARAEIE<dest-byte> TR I AR B IR A HMbR S,

PIM R AR I SRR o T AT 50 4 HERAE RO Rmas i, JRERfE %
AR A7 ds Fhk . EIRThE . A RS HEASL A S0k 24 H R0
FIEAE T R, IR T DR RN s B SR

R WRAZAE S BARAE B 51 L RPIRZS, A dest-byte T AR (1 Ei4E
7 it 1 i S S A 8% T AR B i, AN A5 R S B A

B BN g A 25 RS0 N 2243 S F0C3H (11000011B)FI0AAH(10101010B), M
4

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

4 H R EOR T B S T RN, %48 2 T EE FTRAM LT B B 17 4%
AL . BARBREE A U, fEIT IR S E . $R 4
XRL P1, #00110001B

PATIE, PIARINIS. 4. OB EUR.
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XRL A, Rn
BSKEFD: 1
BUTREIEA: 1
:i&%ﬂéﬁﬂ:|01 1 0| l rrr

BiE: XRL
(A) < (A) ¥ (Rn)

XRL A, direct
EOKE (FH): 2

PITRHA:
Z#EHEI%RAD: [ 01 1 0 Jo 1 0 1] [ directaddress |
E: XRL
(A) < (A) ¥ (direct)
XRL A, @Ri

EOKE (F): 1
THEFISRES: [ o1 1 0 o1 1

BAE: XRL
(A) —(A) ¥ (RD))

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

#1E: XRL
(A) « (A) ¥+ #data

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

#BIE: XRL
(direct) «— (direct) * (A)
XRL direct, #dataw
K (F9): 3
WATEIN: 2
I YmAD - | 01 10 | 0011] | direct address | | immediate data |

#1E: XRL
(direct) «— (direct) + # data
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5.3.2 Instruction Definitions of Traditional 8051 MCU

ACALL addr 11

Function:
Description:

Example:

Bytes:
Cycles:
Encoding:

Operation:

Absolute Call

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

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

ACALL SUBRTN

at location 0123H, SP will contain 09H, internal RAM locations 08H and 09H will contain
25H and O1H, 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)« (PC)+2
(SP)«—(SP) +1

((SP)) « (PCy.p)
(SP)«—(SP) +1
((SP))«—(PCis5)
(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

| 00 1 0 | Il rrr

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 Jo100] [ immediatedata |
ADD

(A)«—(A) + #data

ADDC A,<src-byte>

Function:
Description:

Example:

Add with Carry

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

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

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

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

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

ADDC A,RO

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

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

Function:
Description:

Example:

ANL A,Rn
Bytes:
Cycles:
Encoding:

Operation:

ANL A.direct
Bytes:
Cycles:
Encoding:

Operation:

ANL A,@Ri
Bytes:
Cycles:
Encoding:

Operation:

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

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

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

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

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

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

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

1
1

[o1T 01 J1irrr

ANL
(Ay—(A) /\ (Rn)

2
1

[ 0101

ANL
(A)—(A) /N (direct)

[0 1 0 1] [ directaddress

1
1
[o1 01 Jo1 13

ANL
(Ay—(A) /\ ((Ri))
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ANL A #data

Bytes:
Cycles:
Encoding:

Operation:

ANL direct,A

Bytes:
Cycles:
Encoding:

Operation:

ANL direct,#data
Bytes:
Cycles:

Encoding:

Operation:

2
1
[ 0101

ANL
(A)—(A) A #data

[0 10 0] [ immediate data

2
1

| 0101 |0010| |directaddress|

ANL
(direct)«—(direct) /\ (A)

3
2

| 0101 | 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)

154



STC12C5A60S2 & 51) 1 Fr ML 4 e

ANL C, /bit
Bytes:
Cycles:
Encoding:

Operation:

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

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

Function:

Description:

Example:

Compare and Jump if Not Equal

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

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

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

; e ; R7=60H.

NOT EQ: JC REQ _LOW ; IF R7 < 60H.

e ; R7> 60H.

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

N .

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

WAIT: CINE A,P1,WAIT

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

CJNE A.,direct,rel

Bytes:
Cycles:
Encoding:

Operation:

3
2

[ 1011 Jot1 o1 ] | directaddress | |  rel address

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

ELSE
C)«0
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CJNE A #data,rel

Bytes: 3
Cycles: 2
Encoding: [ 1 01 1 [0 10 1] [ immediata data | [ rel address

Operation: (PC) — (PC)+3
IF (A) <> (data)

THEN
(PC) « (PC) + relative offset
IF (A) < (data)
THEN
C)«1
ELSE
C)«0
CJNE Rn,##data,rel
Bytes: 3
Cycles: 2
Encoding: | 1011 | l rrr | | immediata data | | rel. address

Operation: (PC) «— (PC)+3
IF (Rn) <> (data)
THEN
(PC) « (PC) + relative offset
IF (Rn) < (data)

THEN
(C)«1
ELSE
(C)«0
CINE @Ri,#data,rel
Bytes: 3
Cycles: 2
Encoding: | 1 0 1 1 [0 1 1i]| [ immediatedata | [  rel address

Operation: (PC) <« (PC)+3
IF ((Ri)) <> (data)
THEN
(PC) « (PC) + relative offset
IF ((Ri)) < (data)
THEN
C)«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 [0 10 0
Operation: DA
-contents of Accumulator are BCD
IF - [[(As9) > 9] V[(AC) =1]]
THEN(A; ) < (Asp) + 6
AND
IF [[(A)>9]1V(O)=1]]
THEN (A;,) < (A7) +6
DEC byte
Function: Decrement
Description: The variable indicated is decremented by 1. An original value of 00H will underflow to
OFFH.
No flags are affected. Four operand addressing modes are allowed: accumulator, register,
direct, or register-indirect.
Note: When this instruction is used to modify an output port, the value used as the original
port data will be read from the output data latch, not the input pins.
Example: Register 0 contains 7FH (01111111B). Internal RAM locations 7EH and 7FH contain 00H
and 40H, respectively. The instruction sequence,
DEC @RO
DEC RO
DEC @RO
will leave register 0 set to 7EH and internal RAM locations 7EH and 7FH set to OFFH and
3FH.
DEC A
Bytes: 1
Cycles: 1
Encoding: [ 00 0 1 [0 100
Operation: DEC
(A)y—(A) -1
DEC Rn
Bytes: 1
Cycles: 1
Encoding: [ 0001 [ 1 rrr
Operation: DEC
(Rn)«—(Rn) - 1
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DEC direct
Bytes: 2
Cycles: 1
Encoding: | 0001 | 0101 | | direct address
Operation: DEC
(direct)«—(direct) —1
DEC @Ri
Bytes: 1
Cycles: 1
Encoding: [ 0001 [oO 1 1
Operation: DEC
(Ri))—((RD)) - 1
DIV AB
Function: Divide
Description: DIV AB divides the unsigned eight-bit integer in the Accumulator by the unsigned eight-bit
integer in register B. The Accumulator receives the integer part of the quotient; register B
receives the integer remainder. The carry and OV flags will be cleared.
Exception: if B had originally contained 00H, the values returned in the Accumulator and
B-register will be undefined and the overflow flag will be set. The carry flag is cleared in any
case.
Example: The Accumulator contains 251(OFBH or 11111011B) and B contains 18(12H or 00010010B).
The instruction,
DIV AB
will leave 13 in the Accumulator (ODH or 00001101B) and the value 17 (11H or 00010010B)
in B, since 251 = (13x18) + 17. Carry and OV will both be cleared.
Bytes: 1
Cycles: 4
Encoding: [1 0 0 0J 0100 |
Operation: DIV

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

Function:
Description:

Example:

DJNZ Rn,rel
Bytes:
Cycles:

Encoding:

Operation:

DJNZ direct, rel

Bytes:
Cycles:
Encoding:

Decrement and Jump if Not Zero

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

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

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

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

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

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

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

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

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

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

THEN

(PC) « (PC)+rel

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

Example:

INC A

Bytes:
Cycles:
Encoding:

Operation:

INC Rn

Bytes:
Cycles:
Encoding:

Operation:

INC direct

Bytes:
Cycles:
Encoding:

Operation:

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

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

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

INC @RO
INC RO
INC @RO

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

1

1
[0000Jo100
INC

(A) — (A)+1

1

1

[00 0 0] 1 rrr
INC

(Rn) — (Rn)+1

2

1

| 0000 |0 101 | | direct address
INC

(direct)«—(direct) + 1
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INC @Ri
Bytes: 1
Cycles: 1
Encoding: [ 0000 [O 1 1
Operation: INC
(Ri))—(RD) +1
INC DPTR
Function: Increment Data Pointer
Description: Increment the 16-bit data pointer by 1. A 16-bit increment (modulo 2'°) is performed; an
overflow of the low-order byte of the data pointer (DPL) from OFFH to 00H will increment
the high-order-byte (DPH). No flags are affected.
This is the only 16-bit register which can be incremented.
Example: Register DPH and DPL contains 12H and OFEH,respectively. The instruction sequence,
INC DPTR
INC DPTR
INC DPTR
will change DPH and DPL to 13H and O1H.
Bytes:
Cycles: 2
Encoding: [1 0 1 0Jo0oo0 11|
Operation: INC

JB bit, rel

(DPTR) « (DPTR)+1

Function:
Description:

Example:

Bytes:
Cycles:
Encoding:

Operation:

Jump if Bit set

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

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

JB  Pl.2,LABELI

JB  ACC.2, LABEL2

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

3

2
[ 0010

| 0000 | | bit address | | rel. address

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

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

JNB bit, rel

Function:

Description:

Example:

Bytes:
Cycles:
Encoding:

Operation:

Jump if Bit is not set

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

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

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

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

[ 0011

| 0000 | | bit address | | rel. address

JNB
(PC) « (PC)+ 3
IF (bit)=0

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

THEN  (PC) « (PC) + rel
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JZ, rel
Function: Jump if Accumulator Zero
Description: If all bits of the Accumulator are zero, branch to the address indicated; otherwise proceed
with the next instruction. The branch destination is computed by adding the signed relative-
displacement in the second instruction byte to the PC, after incrementing the PC twice. The
Accumulator is not modified. No flags are affected.
Example: The Accumulator originally contains 01H. The instruction sequence,
JZ LABELI
DEC A
JZ LAEEL2
will change the Accumulator to 00H and cause program execution to continue at the
instruction identified by the label LABEL2.
Bytes: 2
Cycles: 2
Encoding: | 01 10 [000 0] [ reladdress
Operation: JZ
(PC) « (PO)+2
IF (A)=0
THEN  (PC) « (PC) + rel

LCALL addr16

Function:
Description:

Example:

Bytes:
Cycles:
Encoding:

Operation:

Long call

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

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

LCALL SUBRTN

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

3
2

|0001 |0010|

| addr15-addr8 | | addr7-addr0

LCALL

(PC) «— (PC)+3
(SP) «— (SP)+1

((SP)) « (PCy.)
(SP) «—(SP)+1

((SP)) « (PCs5)
(PC) «— addrs,,
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LJMP addrleé

Function:

Description:

Example:

Bytes:
Cycles:
Encoding:

Operation:

Long Jump

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

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

LIMP JMPADR

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

0010 | | addr15-addr8 | | addr7-addr0

LIMP
(PC) « addr,;

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

Function:
Description:

Example:

MOV A,Rn
Bytes:
Cycles:
Encoding:

Operation:

Move byte variable

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

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

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

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

MOV A, @RO  :A<=40H

MOV  RI,A :R1 <=40H

MOV B,@Rl  :B<=10H

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

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

1
1

|1110|1rrr

MOV
(A) < (Rn)

169



STC12C5A60S2 £ 51| 5 Fr HLAE 7S

*MOV A,direct

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

Operation: MOV
(A)« (direct)

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

Bytes: 1
Cycles: 1
Encoding: | 11 1 0 [0 1 13
Operation: MOV
(A) < ((Ri))
MOV A t#data
Bytes: 2
Cycles:
Encoding: | 01 11 [0 1 00] [ immediatdata
Operation: MOV
(A)« #data
MOV Rn, A
Bytes: 1
Cycles: 1
Encoding: [ 1 111 [1rrr
Operation: MOV
(Rn)«—(A)
MOV Rn,direct
Bytes: 2
Cycles: 2
Encoding: | 1 010 | 1 rrr | | directaddr
Operation: MOV
(Rn)«—(direct)
MOV Rn,#data
Bytes: 2
Cycles: 1
Encoding: | 0111 | lrrr | | immediate data

Operation: MOV
(Rn) « #data
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MOV direct, A

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

Operation: MOV
(direct)«— (direct)

MOV direct, @Ri

Bytes: 2
Cycles: 2
Encoding: | 1000 [0 1 1| [ directadd |
Operation: MOV
(direct)«—((Ri))
MOV direct,#data
Bytes: 3
Cycles: 2
Encoding: [ 0 1 1 1 [0 10 1| [ direct address |

Operation: MOV
(direct) « #data

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

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

Bytes:
Cycles:
Encoding:

Operation:

2
2

[[1010

MOV
((Ri)) « (direct)

[ 01 1] [ directaddr

MOV @RI, #data

Bytes:
Cycles:
Encoding:

Operation:

2
1

[ 0111

MOV
((Ri)) « #data

[ 01 1i] [ immediatedata

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

Function:
Description:

Example:

MOV C,bit
Bytes:
Cycles:
Encoding:

Operation:

MOV bit,C
Bytes:
Cycles:
Encoding:

Operation:

Move bit data

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

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

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

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

[1 01

MOV
(C) < (bit)

0 |0 0 1 1| | bit address |

2
2

[1 00

MOV
(bit)— (C)

1 |0 01 0] | bit address |
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MOV DPTR, #data 16

Function:
Description:

Example:

Bytes:
Cycles:
Encoding:

Operation:

Load Data Pointer with a 16-bit constant

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

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

The instruction,

MOV  DPTR, #1234H

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

3

2

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

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

MOVC A, @A+ <base-reg>

Function:

Description:

Example:

Move Code byte

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

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

MOVC A, @A+PC

RET

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

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

MOVC A,@A+DPTR

Bytes:
Cycles:
Encoding:

Operation:

1

2

[ 1001 Joo1 1]
MOVC

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

Bytes:
Cycles:
Encoding:

Operation:

1
2

[ 1000 Joou11

MOVC
(PC) « (PC)+1
(A) — (AYH(PC))

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

Function:
Description:

Example:

MOVX A,@Ri

Bytes:
Cycles:
Encoding:

Operation:

Move External

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

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

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

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

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

An external 256 byte RAM using multiplexed address/data lines (e.g., an Intel 8155 RAM/
1/0O/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 JooOT1i
Operation: MOVX
(Ri))—(A)
MOVX @DPTR,A
Bytes: 1
Cycles: 2
Encoding: [ 1111 [0000
Operation: MOVX
(DPTR)«—(A)
MUL AB
Function: Multiply
Description: MUL AB multiplies the unsigned eight-bit integers in the Accumulator and register B. The
low-order byte of the sixteen-bit product is left in the Accumulator, and the high-order byte
in B. If the product is greater than 255 (OFFH) the overflow flag is set; otherwise it is cleared.
The carry flag is always cleared
Example: Originally the Accumulator holds the value 80 (S0H). Register B holds the value 160
(0OAOH). The instruction,
MUL AB
will give the product 12,800 (3200H), so B is changed to 32H (00110010B) and the
Accumulator is cleared. The overflow flag is set, carry is cleared.
Bytes: 1
Cycles: 4
Encoding: [ 1 0 1 0Jo 1 0 0
Operation: MUL
(A= (A)X(B)
(B)iss
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NOP
Function: No Operation
Description:  Execution continues at the following instruction. Other than the PC, no registers or flags are
affected.

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

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

(PC) « (PC)+1

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

Function:

Description:

Example:

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

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

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

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

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

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

ORL P1,#00110010B

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

Operation:

ORL A,direct
Bytes:
Cycles:
Encoding:

Operation:

ORL A,@Ri
Bytes:
Cycles:
Encoding:

Operation:

ORL A #data
Bytes:
Cycles:
Encoding:

Operation:

ORL direct, A
Bytes:

Cycles:
Encoding:

Operation:

[01 0 o1 rr
ORL

(A) < (A)V(Rn)

2

1

| 0100 |0 1.0 1] |directaddress|

ORL
(A)— (A)V (direct)

1
1

[0 1000 1 1

ORL

(A)—= (A)V((RD)

2

1

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

(A)— (A)V f#data

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

ORL
(direct)«— (direct) V (A)

ORL direct, #data

Bytes:
Cycles:
Encoding:

Operation:

3
2

[0 1 0010 01

ORL
(direct) « (direct) \/ #data

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

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

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

position. No flags are affected.

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

RL A
leaves the Accumulator holding the value 8BH (10001011B) with the carry unaffected.
Bytes: 1
Cycles: 1
Encoding: | 0 0 10 [0 0 1 1|
Operation: RL
(Antl) < (An) n=0-6
(A0) « (A7)
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RLC A
Function: Rotate Accumulator Left through the Carry flag
Description:  The eight bits in the Accumulator and the carry flag are together rotated one bit to the left. Bit
7 moves into the carry flag; the original state of the carry flag moves into the bit 0 position.
No other flags are affected.
Example: The Accumulator holds the value 0C5H (11000101B), and the carry is zero. The instruction,
RLC A
leaves the Accumulator holding the value 8BH (10001011B) with the carry set.
Bytes: 1
Cycles: 1
Encoding: [0 0 11 [0 0 1 1]
Operation: RLC
(Antl) < (An) n=0-6
(A0) ()
(©) < (A7)
RR A
Function: Rotate Accumulator Right
Description: The eight bits in the Accumulator are rotated one bit to the right. Bit 0 is rotated into the bit 7
position. No flags are affected.
Example: The Accumulator holds the value 0C5H (11000101B). The instruction,
RR A
leaves the Accumulator holding the value OE2H (11100010B) with the carry unaffected.
Bytes: 1
Cycles: 1
Encoding: | 0 0 00 [0 0 1 1|
Operation: RR
(An) < (Antl) n=0-6
(A7) < (A0)
RRC A
Function: Rotate Accumulator Right through the Carry flag
Description: The eight bits in the Accumulator and the carry flag are together rotated one bit to the right.
Bit 0 moves into the carry flag; the original value of the carry flag moves into the bit 7
position.No other flags are affected.
Example: The Accumulator holds the value 0C5H (11000101B), and the carry is zero. The instruction,
RRC A
leaves the Accumulator holding the value 62H (01100010B) with the carry set.
Bytes: 1
Cycles: 1
Encoding: | 0 0 01 o 0 1 1|
Operation: RRC
(Ant1) < (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
(OC)«1
SETB bit
Bytes: 2
Cycles: 1
Encoding: [ 1 1 0 1 [o 0 1 o] [ bitaddress
Operation: SETB
(bit) « 1
SJMP rel
Function: Short Jump
Description:  Program control branches unconditionally to the address indicated. The branch destination is
computed by adding the signed displacement in the second instruction byte to the PC, after
incrementing the PC twice. Therefore, the range of destinations allowed is from 128bytes
preceding this instruction to 127 bytes following it.
Example: The label “RELADR?” is assigned to an instruction at program memory location 0123H. The
instruction,
SIMP RELADR
will assemble into location 0100H. After the instruction is executed, the PC will contain the
value 0123H.
(Note: Under the above conditions the instruction following SIMP will be at 102H.Therefore,
the displacement byte of the instruction will be the relative offset (0123H - 0102H) = 21H.
Put another way, an SIMP with a displacement of OFEH would be an one-instruction infinite
loop).
Bytes: 2
Cycles: 2
Encoding: [ 1 0 00 [0 0 0 0] | rel address |
Operation: SJMP
(PC) « (PC)+2

(PC) « (PC)+rel
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SUBB A, <src-byte>

Function:
Description:

Example:

SUBB A, Rn
Bytes:
Cycles:
Encoding:

Operation:

SUBB A, direct
Bytes:

Cycles:
Encoding:

Operation:

SUBB A, @Ri
Bytes:
Cycles:
Encoding:

Operation:

Subtract with borrow

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

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

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

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

SUBB A,R2

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

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

1
1
[100 1 J1rrr]

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

|1 0 0 1 |0 1.0 1] |directaddress|

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

1
1

[1 00 1Jo 1 1 i

SUBB
(A) = (A)-(O) - (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 0C5H (11000101B). The instruction,
SWAP A
leaves the Accumulator holding the value SCH (01011100B).
Bytes: 1
Cycles: 1
Encoding: | 1 1 00 [0 1 0 0|
Operation: SWAP
(Avg) <= (Ary)
XCH A, <byte>
Function: Exchange Accumulator with byte variable
Description: XCH loads the Accumulator with the contents of the indicated variable, at the same time
writing the original Accumulator contents to the indicated variable. The source/destination
operand can use register, direct, or register-indirect addressing.
Example: RO contains the address 20H. The Accumulator holds the value 3FH (00111111B). Internal
RAM location 20H holds the value 75H (01110101B). The instruction,
XCH A, @RO
will leave RAM location 20H holding the values 3FH (00111111B) and 75H (01110101B) in
the accumulator.
XCH A,Rn
Bytes: 1
Cycles: 1
Encoding: | 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) <= ((RD)
XCHD A, @Ri
Function: Exchange Digit
Description: XCHD exchanges the low-order nibble of the Accumulator (bits 3-0), generally representing
a hexadecimal or BCD digit, with that of the internal RAM location indirectly addressed by
the specified register. The high-order nibbles (bits 7-4) of each register are not affected. No
flags are affected.
Example: RO contains the address 20H. The Accumulator holds the value 36H (00110110B). Internal
RAM location 20H holds the value 75H (01110101B). The instruction,
XCHD A, @RO
will leave RAM location 20H holding the value 76H (01110110B) and 35H (00110101B) in
the accumulator.
Bytes: 1
Cycles: 1
Encoding: [ 1 1 01 [0 1 1
Operation: XCHD

(Aso) <= (Ris)

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

Function:
Description:

Example:

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

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

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

If the Accumulator holds 0C3H (11000011B) and register 0 holds 0OAAH (10101010B) then
the instruction,

XRL A, RO

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

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

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

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

Bytes:

Cycles:
Encoding:

Operation:

XRL A, direct
Bytes:

Cycles:
Encoding:

Operation:

XRL A, @Ri
Bytes:
Cycles:
Encoding:

Operation:

XRL A, #data
Bytes:

Cycles:
Encoding:

Operation:

XRL direct, A
Bytes:

Cycles:
Encoding:

Operation:

1
1

[01 1 0] 1rrrx

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

[o1 10 o1 01 ] [ directaddress

XRL

(A) < (A) A (direct)

1
1

[o1 1 0Jo1 13

XRL

(A) — (A) A (Ri))

2

1

[01 1 0J0o 1 00] [ immediate data
XRL

(A) « (A) A #data

2

1

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

(direct) «— (direct) A (A)

XRL direct, #data

Bytes:
Cycles:
Encoding:

Operation:

3
2

[o1 1 0Joo0 1 1]

direct address

immediate data

XRL

(direct) < (direct) A # data
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*6-1  FWIEMIXT
WP SRR 172722271 IR JRU PO PR R O
g FR T I (4B RS2 s LS R0 |05 | 5 | 5283 | R IiE SRR | R Ik Fo 144
B || maor | (2B GRin (g0 g | Gein | &t |
INTO 100035 | 0 (highest)| PXOH,PX0 | 0,0 |0,1[1,0| 1,1 TEO EXO/EA
(AR R BT 0)
Timer0 | 000BH 1 PTOH,PTO | 0,0 |0,1]1,0] 11 TFO ETO/EA
INT1
I 0013H 2 PXIEL,PXI | 0,0 |0,1[1,0] 1,1 IE1 EXI1/EA
(IR D)
Timerl | 001BH 3 PTIL,PTI | 0,0 |0.1] 10| 11 TF1 ETI/EA
UARTI | 0023H 4 PSH.PS | 0,0 |0,1]|1L,0| 1,1 RI+TI
ADC _ |002BH 5 PADCHLPADC| 0,0 |0,1]|1,0| 1,1 | ADC FLAG | EADC/EA
VD | 0033H 6 PLVDHPLVD| 0,0 |0.1]| 10| 1,1 LVDF | ELVD/EA
CF+CCFO0 + |(ECF+ECCFO0
PCA  |003BH 7 PPCAHPPCA| 0,0 |0,1[1,0| 1,1 A VR
S2(UART?2) | 0043H 8 PS2H,PS2 | 0,0 |0,1]|1,0| 1,1 | S2TI*S2RI | ESZEA
SPI 004BH 9 (lowest)| PSPIH,PSPL| 0,0 |0,1]1,0| 1,1 SPIF ESPIEA

I B BB 0K R R T BE A AR IPHEKIP2H R (A AL, AT 4 Hh W e 215 DU 42,
R A BLEIPEIP2, A AP Bt R P, 51E48051 5 ML It se 4 e 4

MR o

IR HCIE E e, &St hilrs, flimn.

void
void
void
void
void
void
void
void
void
void

Int0_Routine(void)
Timer0 Rountine(void)
Intl Routine(void)
Timerl Rountine(void)
UART Routine(void)
ADC Routine(void)
LVD_Routine(void)
PCA_Routine(void)
UART2_Routine(void)
SPI_Routine(void)

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

interrupt 9;
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6.1 piTZE

STC12C5A60S2 2 41 H ALK A b 2R e 45 7o = R an 1l 6- 1l s

— L Se 2
T T VA P 2 A7 s
%'J'—Tff%% v BARAR 5620 o 7
IP,IP2,IPH,IP2H A 2
A P2, 1PH, rar] eIy
IE, IE2 A7 {7 7% Registers B %Hﬁ
TCON.0/TO=0 : Exo EA PXOHg@% N
INTO —o— —o/—c/F: oS L1
TCON.0ATO=1 PTOH, PTO high
| o—ﬂ)l 0,1
ETO -
TFO o —fo g i I
I
TCON.2/IT1=0 > EX1 PXIH’?% 0.1 NIEE
INTL —o— IE1 —o/—dlc o 2 m A

TCON.2AIT1=1 | PTIHPTI[ g0
i

ET1 — 9ol
TF1 p—o oo a$ T
[ PSH,PS | o0
o > 0,1 ':F'Iiﬁ
H1/51 %‘:{)-;‘—OE)_J"C o8 nLy #if]
PADCH, PADC| O‘OI ‘(k$
ADC FLAG N oﬂc/l = TN
-~ > o 0 8 1.1
ELVD | PLVDH, gLVD 0,0 ol
LVDF Mo oo oS n Ly

;

A 4

Egl; | PPCAH,PPCA| (¢

CCF0 e S = TN
ECCFo—) 1° oo ’
CCF1 |

ECCF1 |

PS2H,PS2 [ g

ES2 & 0.
ro/se SR> 97 o g 1) 11
ESPI I PSPIH,PSPI[ ¢
0— . 0,1
SPIF—— o o8 . RN
v

A\Global Enable
EA

Kl6-1 STCI12C5A60S2 %41t ki R 48 4544 1%
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A1 v BT O(INTO) R AR 8 1 07 L (INT 1) BE T A B P, B R BRI A R o 35 SR A A o
W bR B A7 S 7 T A7 2SS TCON A TEO/TCON. 1 FAITET/TCON.3 o 24415 v W IR 55 B 2 40 Vi Sz
i, HWrE SRR EAIIEORIE] 2 H #1750, TCONZFAE 41 HIITO/TCON.OAIIT1/TCON.2 ¢k
SE T AR T O RN LA F P ik & 75 a2 R B Ak &k 7 e WRITx = 0(x = 0,1), IS4 REGiTE
INTx(x = 0, 1) BRI BN B 5 T P2 A b b e WnSRITx = 1(x = 0,1), A4 RGEINTx( x=
0, ) BRIFRIN N B4 31 J5 AT 77 AR A b . A0 B O(INTO) AN A1 &0 B L (INT 1 )3 7T LA 45 2
B Ft S O e

SE I 0N LK) W SR AR EAL R TFOMTF . 2458 I 2827 /7 28 THx/TLx(x = 0,1)i6 i, ¥
HFRENTFx(x = 0,1) W BAL, ER 8 W& A . 28 F WL AT % e I B i, s i 2%
3 bR EALTEx(x = 0,1) 2l A7 4 .

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

A/DEESH T HADC FLAG/ADC_CONTR.4E K24 1. %07 75 FH AT

MR (LVD) T2 HLVDF/PCON. 53 SR P AR 1 o %407t 55 FH 975 4

H IR R A AT N R S5 IR R 62T

F6-2 kR

hBTYR fi AT A

INTO —_ 1. 3 — . S
e (ITO/TCON.0O = 1): Ff&#T  (ITO/TCON.O = 0): Ik FE-F

Timer 0 SE I 2503 HH

INT1 1y e o -
BRI (ITI/TCON.2 = 1): F[&#s  (IT1/TCON.2 = 0): ik HE°F

Timerl SERS 28 Lk

UARTI RIL BT 5E IR

ADC A/DFEIRSE R,

LVD R L T B 2R T LVDAT I
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6.2 HITHFTFS

o " fr sk J 75 ;
(SRS ik Mk | e Lsp | EBA
IE Interrupt Enable | A8H | EA |ELvD|EADC| ES | ETI | EXI | ETO | EX0 |0000 0000B
P Imemfégmmy BSH |PPCA|PLVD [PADC| PS | PT1 | PX1 | PTO | PX0 |0000 0000B
IPH Intemg,t i”or‘ty B7H | PPCAH|PLVDH|PADCH | PSH |PTIH | PXIH | PTOH | PX0H |0000 0000B
1g
1E2 Interrupt Enable2 | AFH | - | - | - | - | - | - |ESPI| ES2 |xxxx xx00B
pp  |PrdInterrupt Priorityl gy | L | | pspr| ps2 [xxxx xx00B
Low register
poyy  |Prd Interrupt Priority| - p - |pspm| Ps2n | xxxx xx00B
Low register
TCON Timer Control 88H | TF1 | TR1 | TF0 | TRo | IE1 | IT1 | TE0 | 1TO [0000 0000B
SCON Serial Control 98H [SMOFE| sM1 | sM2 | REN | TBS | RBS | TI | RI |0000 0000B
AUXR Auxiliary register S8EH | Tox12|Ti1x12|UART MOx6 BRTR|SZSM0D|BRTX12 EXTRAMlSlBRS 0000 0000B
PCON Power Control 87H  [SMOD|SMODO|LVDF | POF | GF1 | GFo | PD | IDL 0011 0000B
CLK_Output Power
WAKE CLKO | down Wake-up control S8FH  [pcawakeup |Rxp_ PN IE [T1_PIN_IE | T0_PIN_IE [ LVD_WAKE [ BRTCLKO [T1CLKO [TocLko | 0000 0000B
register
ADC_CONTR ADC Control BCH ADCiPOWER|SPEED1|SPEEDO|ADCJ—LAG|ADCisTART|CHSZ|CHS]|CHS(J 0000 0000B
ccon |PCA C"‘;grc'l Regis=| ey | cr | er | - | - | - | - |ccri | ccro |0oxx xx00B
CMOD [ PCA Mode Register| D9H |cibL| - | | | cps2 | cpst | cpso | ECF |00xx 0000B
CCAPMO PCA MOdmeO DAH - |ECOMO|CAPPO| CAPNO | MATO | TOGO | PWMO | ECCFO [x000 0000B
Mode Register
CCAPMI1 PCAMOdl?lel DBH - |ECOMI1 |CAPP1|CAPNI [ MATI [ TOG1 [ PWMI | ECCF1 [x000 0000B
Mode Register
SPSTAT | SPI Status register | CDH | SPIF |wcoL| | | - - | - 00xx xxxxB

LR HIH T 5STCI12C5A60S2 &4 A LR WA I BT B A7 2%, NIHZE—Hux 350 %
FEiTNA.
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1. Pl R FFFFIEFIIE2
STC12C5A60S2 Z 51 .y HLCPUXS H Wil () R i el B e, B — A BT il 2 15 4 s v/ rh
& PRI TR T R VE B A ARIE (IENFFER I RE F A7 4%, E R T b ASHD #&iit, Hg
W
IE: il eirarfias (Afg-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 : CPUE Tk o ir 567, EA=1, CPUJFECT W, EA=0, CPUJT# A Ik Hid .
EAIVE F 2 5 A 7 90 0 T B8 24 ) o B0 85 F WISl 2 EA R 1) VG852 4% Wi
CLIRTHR BT 70 V4 A 428 )

ELVD : &R o ¥Ffi. ELVD=1, FVHEERDNFW; ELVD=0, 2% 1EAR AN - .
EADC : A/D#E#hlr 01467 . EADC=1, fiFA/DiEEHN; EADC=0, %% -A/Di4H;.
ES : BT AL. ES=1, RVFHFEATHIHRW: ES=0, 25T 19,

ET1: @ /ATBEETIR R A oz, ET1=1, fREFTIH W, ET1=0, 25 ET190H;.
EX1: AR WL o ivrhr . EX1=1, SVFAMBRWT IR EX1=0, A% 1EAME W
ETO : TOMH#E iy o ¥rfir. ETO=1, FYFTOHr; ET0=0%% (- TO W,

EXO0 : #hrfdrorhi i, EX0=1, fidrir; EX0=04% 1k k.

IE2 : Wi T &frds (ArTALF40)

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

ESPI: SPIH M feFfi. ESPI=1, F¥FSPIHr; SPI=0, Z£1-SPTrlr.

ES2: HATE2 W o i, ES2=1, RVFHEATE29 W ES2=0, X147 D211,

STC12C5A60S2 &% B HLEAL LUJG, IEFIIE247E0, A ERFE “1” 8F “0” IBAI
TE2AH N AT, SEEI S 1 BR A 1 25 o Wil i o T RO, 5 05 S — A i BT e 1 v BT 0 230 ) A
CPUJFHCH . SEBIIEM P 25 1T F A e /E 5 4ok S8 (SETB BIT: CLR BIT) , 0] F 7 {i#
1E484 528 (HIMOV IE, #DATA, ANL IE, #DATA; ORL IE, #DATA; MOV IE, A%) .
FCHITE2 (ANAI AL F-41E) A 5 ] FIMOV  TE2, #DATATR 4 K ff ik .
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2. P RITHI B FESIP. IP2FIIPH, IP2H
FEGE8051 L i HLEA PIAN R TS g, R e ORI AR e, mT DASEIN I £ rh TR 2
STC12C5A60S2 F F1| Ep. 7 Mg Ik 18 B B 38 I ) AR5 ok D e 25 A7 4% (TPHANTP2H) H FIAH AL, mlfE
I S e % B oA TR L e g SR R B IPAITP2, AW RAEWY, H5iE5%
80515 WL L H L e 58 A e 45
—ANIELEBAT PURAR Je 2 B Re w2 s AL S g b B v T, (EAS e 53— MR S 4 B
i, —EHATRIG R, BRREIEARETI, iR\ F 5 G B AT 5382 A Be i ST 0 o
Wy i o DL TR AT VA9 T T N 4% A -
LARAE S g W mT 4 s e S g b e i b W, e 2 AR
2 A —Fh g (N R B POE ARG, — BAARIRR, A2 S 1 F e W BT A
STCI12C5A60S2 A1 51 ML F 1A #4018 2l 242 1) A7 A (1 ks =X R
IPH: A Wit o 2 42 1) B 47 88 v (AN AT 4z 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 sl A a K (AL F-4k)
SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO
1P B8H name | PPCA | PLVD | PADC | PS | PT1 | PX1 | PTO | PXO

PPCAH, PPCA: PCA LS %A
PPCAH=0 HPPCA=0/}, PCAH Wi Al 5 g+ W (58 20)
2 PPCAH=0 HPPCA=11}, PCAF W NEARAM g W (P54 1)
2 PPCAH=1 HPPCA=0I}, PCA I A mif oo 2t W (56 24.2)
*PPCAH=1 HPPCA=11}, PCA Wi i oo b W (P 5 43)
PLVDH, PLVD: & F A& o W 0 2 A il iz
4 PLVDH=0 H.PLVD=0f}, A& AN o Wi A s R AL S 20 7 (256 200)
*4PLVDH=0 HPLVD=1, i ARG W R 4 A% A S 2% o 7 (Fe 2 4 1)
PLVDH=1 HPLVD=01, A A W g4 i e S 4 o W (fe o 4 2)
*PLVDH=1HPLVD=1H}, A& AN o W A5 A e 2o b (L 26 2463)
PADCH, PADC: A/D¥% ¥ rp Wit e g4z hil i .
PADCH=0 HPADC=0F}, A/D¥4 Wik Je g+ i (P 40)
PADCH=0 HPADC=1H}, A/D## AW MR e g i (P54 1)
PADCH=1 HPADC=0F}, A/D¥H4f W st e g i (P gi2)
*PADCH=1 HPADC=1/}, A/D¥Hihyz s e g (P gs3)
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PSH, PS:  H 1 Wit se g il .

PSH=0 HPS=0F, 117 W7l s Il o 2 iy (56 2%0)
HPSH=0 HPS=1/F, £ 1R W AR 6 20 Ik (4562 1)
PSH=1HPS=0fF, = [ W AR Sk e g0 b (PR 5k 22)
PSH=1 HPS=1HF, & 119 W7y e e e S 2 by (F 5 243)

PTIH, PT1: 8 1p W se g% il i

MPTIH=0 HPT1=0/}, & &% 1 B A sl e g W (56 2%0)
HPTIH=0 HPTI=1iF, &% 19 W R e 2 b 7 (P ok 2k 1)
MPTIH=1HPTI1=08}, & %1+ W B e g b (PL5age2)
MPTIH=1HPTI=1/}F, @i &% 1 IBrA S s s g b W (B 5 243)

PX1H, PX1: AR W10 e A=t hr .

MPX1H=0 HPX1=0/}, M5BT 1A SAR e g b (115 440)
MPXTH=0 HPX1=11}, #haBrb i ARG Se g b (54 1)
LPX1H=1HPX1=08F, #MiBr W AR R se g b (5 2 2)
MPX1H=1 HPXI1=18F, A~ 1y 5 e e 4 b i (5 243)

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

H4PTOH=0 HPTO=0I, 5 i 20 W Ay eIk 10 56 2 7 (1256 2%0)
PTOH=0 HPTO=1H}, &M 230 W AR Se g i (PR st 1)
HPTOH=1HPTO=0, & 250 Wi AEm it e g i (/e 22)
HPTOH=1 HPTO=11f, & 2$0 W7 A i It Se g b (fe e 443)

PXOH, PXO0: #h4BA WrofIt 2o 2 4% il

PXOH=0 HPXO0=0fF, #}kHH 0y I e 2 h W (56 2%0)
HPXOH=0 HPXO0=11f, #MiErH WO ABARI Se g b (52 1)
HPXOH=1 HPXO0=01F, #Makrh W0 AH m i se g b (5 202)
HPXOH=1 HPXO0=11}, M Wr0 AR m i e g i (P g3)
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IP2H: B IL 2 2 v = 1 28 1) 27 78 Ol Az F-41k)
SFR name | Address | bit B7 B6 | B5 B4 B3 B2 B1 BO
IP2H B6H | name - - - - - - PSPIH | PS2H

P2 : Wi e izl Ay Ol Az TF-4k)
SFR name | Address bit B7 | B6 B5 B4 B3 B2 Bl BO
1P2 B5H name | - - - - - - PSPI | PS2

PSPIH, PSPI: SPIH WL 56 2% HI47
*4PSPIH=0 HPSPI=0f}, SPIH Wi AfARAE e b (P 4:4%0)
PSPIH=0 H.PSPI=1/], SPIH Wi BRI W (Ptsedhl)
PSPIH=1 HPSPI=0f}, SPIH WA mfJadk b (P /e 442)
4PSPIH=1 HPSPI=11, SPIH A mft Ja g b (P 2 443)

PS2H, PS2: i 2 I flt Se 4z il 7 .
2PS2H=0 H.PS2=01}, & 1271 W7 9 F AR Jo 2 I (P16 410)
MPS2H=0 HPS2=1, H H29 Wi ARARA S g il (52 1)
*4PS2H=1 HPS2=0M}, 5 127 W e s i e 9 i (PR 56 21.2)
PS2H=1 HPS2=1f, H: H2 i A mih Se g i (R 544 3)

FRWT AL S gz ) A AE 2R IPy 1P2. IPHAIIP2H AL E T A FE P “17” ANl “0” o =
IPZF A7 2R A 45 E, BT DA AT AL R E R 2 Bl T B Fe & B IPHI M 2% 11P2. TPHAIIP2H
TN R 7 B A R EH . STCI12C5A60S2 51 F WL ALJSIP. IP2. IPHAN
IP2HFH00H, &AW 5 R e 2 b
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. ERTEE /BT HI F EESTCON
TCONNER 28/1HEARTO. TIRIEHIEAFas, FIBBIFETO. T H AR TR A0 2R 818 SR

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

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

TCON 88H | name | TF1 | TRl | TFO | TRO | IEl | IT1 | IEO | ITO
TF1: T Wibs S . TIRRVEHEUR, ABHIMEIT A v £ 2™ A i ey 1

TRI1:
TFO:

TRO:

IE1:

ITI:

1EO:

ITO:

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

SEN 2R 1IE AT A .

TO% i brbr & . TOWE R THEA)G, MWMEFFEINTHEL SreAwm e, ik E
“1” TFO, [MCPUWERTM, — EARFRCPUNN %P, A S0 (Ha] h 2
BAEO)

SEI 20 iE AT AT .
AhEEER R 1S SRYE (INT1/P3.3) k. IEI=1, AW CPUIE R W, 4CPUNN RN %
FR RS s “0” TE L

A AT LR TR SR AR R . IT1=0, INTI1/P3.35] JH_L [ o P A= 5 A k2 A0 350 oh b
1. IT1=1, AMERrRWr1 9 R P v il & 77 =K.

A 0 SR IE (INTO/P3.2) #Fr&. IEO=14MH o[ CPUIE K R, {CPUN R 4h
AT, R “0” TE0 Ghifilik 7)) .

AR A O TR 2R R B AL . IT0=0, INTO/P3.25| Jl_I (A B8 S 0] il 2 4035 b 70
ITO=1, AN W0A T Bl &k 77 20,

4. BITOIEHIEFFEISCON
SCON N H AT 5l 27 /745, SCONAS U«

SCON : HiAT Lzl 7 f7ds (AT hrH4b)

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

SCON 98H name | SMO/FE | SM1 | SM2 | REN | TBS | RB8 | TI RI

RI:

TI:

AT R Wb & . 45 HF AT DL R el H DA R0 AR, A 2 e ke 28 56 8 47 B4 el
Bl #HUJr 20 3TAEHSM2=00F, W& MBI B b AL R (Rl B 1 M ER AT H R
77 287 3 TAE HSM2=11F, T 82U B (1) S5 9 FU A RB8 N 1 5, [ I i A 1) 4
BT TEN B 1. RTINS 47 D LIE [ CPUHIE H T Gadierbiby) , RILAZE R FH 7 v
Wi iR 55 FE A % .

HEATHIRER WA E . BT 1T RN0RER, AL EdE, Mg &L
JrAL. e RN, fERIEEIEL IR B 1. TI=1% 7547 1 1IELE[ACPU
HAE b (AP IR o« (EAVER RIS, CPUMIR K& WHE R, B RPATh MRS AR
B FATIES, TIULAHH PR RS T s,

SCONZF A7 as AR AL S Hh i To ok, fEEAEN 4.

196



STC12C5A60S2 & 51) 1 Fr ML 4 e

5. RERNPEHEHXTERS: BIRITHEFFEEPCON
PCONHN HL 4% il 27 /7 4%, PCONAE U F -

SFR name

PCON : HLJGEH| 7 745
bit

Address

B7

B6

B5

B4

B3

B2

B1

BO

PCON

87H name

SMOD

SMODO0

LVDF

POF

GF1

GFO0

PD

IDL

LVDF : IR AR AL, [R5 0 He A I v e 7 SR s 6 A

FEIEH TAEA S IR ARSI, A SR 38 A f R Ve R TR A T I s, A2 E
ZNEL, SRR AW S RV IE . BITE PR LA FUFRV e oIk TR AS I T T4
SR, AEGBCE RVFIRA I b, A E S . 2 E RS0, WO)E, N
PR A IR Ve e R SEAR TR M A I [ TR RS, 28 X F Bl it B L.
FETE A5t F AR, A SRAR A Ao I e B R SRV T P 2 v Wy, IR HE N st A A 5
Je AZAR A F A AR DABEAR DRGSR S vF ml 7 R AR oA I e, U708
S, AR A R BR AR L T AR, 78 A B AR H s Ve o I TR B A A H s
Ja s PEAEARISAT I A, AUREMCU M LR AR

FEL Y42 il 27 A7 B PCON HF [ FL A A S5 TR AS I AR IR e 5%, #E EAE 41 .
TEF T VR 2R A7 AR IEA, AR WU BT A 82 (1) 98 YR & ELVD/IE.6
IE: Hi e iFarfras (A[Hr5-4b)

SFR name

Address

bit

B7

B6

B5

B4

B3

B2

B1

BO

IE

A8H

name

EA

ELVD

EADC

ES

ET1

EX1

ETO

EXO0

EA : CPUE Ik o ir s iilfr, EA=1, CPUJFBUH W, EA=0, CPUJSER A I ki .

EAR1E R A& A b W S VIR BRPT Zdz o BRI 25 AR Wil 1 e 2 EASE ] s FLUGE 32 25 il 5

LR H 7 FC VRS2 Al A 4%

ELVD : fiRJEREI B o iFfz, ELVD=1, FVHRERNF B, ELVD=0, 2% EA% A A .
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6. A/DEEHIEHIF 73R ADC_CONTR
ADC_CONTRNA/D¥ 45| 25 /7 4%, ADC_CONTRHE a0 F -
ADC _CONTR : A/DF;Hufz bl 2517 2%

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
ADC POWER : ADCHLJE##If7. *4ADC_POWER=0/f, 5%HADCHJE;

4 ADC_PWOER=1K}, $TFFADCHLJA,

ADC_FLAG: ADCH##450br &AL, I T RA/DEHM F . MA/DFEHER)E,
ADC_FLAG=1,ZHKMiE0. NERZA/DEHEE R SG HiZAL G4
Wr, 2R E R IZAREMA/DER SRR, YA/DEHTER)E,
ADC FLAG=1, — & BH/#O0.

ADC_START: ADCHH#ejm iz HIAL, WER “17 B, FFuhH, iR )& 80,

A/D¥EH 5 H| A48 ADC_CONTR A [ AR 5T B¢, TELLAENH.

FEP T VR AP A AR IE T, A/DRE a5 i I o Vi A7 2 EADC/IE.S

IE: T eirdfFas (AIAr3Hh)

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

IE AS8H | name | EA | ELVD | EADC | ES | ETI | EXI | ETO | EX0
EA: CPURE I Vil fr, EA=1, CPUJFIH T, EA=0, CPUJFMuITA ) 7 i o

EARIE R A4 P W Fo VI BRI A%l o RID3% Hh Wnili i Je S2 EAE ] s FLUGE 32 25 il 5
LR 7 AT VR ) A 42

EADC : A/DE#rb W 0¥z, EADC=1, Fo¥FA/DEEHFKr, EADC=0, ZE1-A/DEEHHrblk.
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6.3 ETLER

STC12C5A60S2 241 5 LI BT B &l B 4 rh W Je 9, X T3 28 Bl i SR 5 ml
AR N R P W AR e, TSR R IR S AR T iR E . — AN IEEPAT R
T T e = L e R W e T, (RO REE 5 — MRS g R Wi T i, — BT RIS R, 8
IR [FIFEARETL, IR [\ FE 27 5 BT — 538 27 5em BOET i R BT el . DL B AR T 94008
TN THI R AR SE AR«

LARAR S g A W mT 9 s R S g p W i R W, ez AR
2 AR —Fhrh iy (ANEREBIE RS , —BEEBN, A2 Ege i =g b
o

2[R BT R JLAN [F — R e i e W LR, W — N BER A B SS,  ER T R R A X
JFo XA TR MR N, ERNAAE 7 — AR e g 451, STC12C5A60S2 41 5.
ML BT S B W 7 U R

Hh KT Y BHKT
INTO (highest)
Timer 0
INTI
Timer 1
UART!1
ADC interrupt
LVD
PCA
UART2 v
SPI (lowest)

WO N AW =O

WARMEHC EF g, PRraERKy 5HuE P RS, fla:

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

void Timerl Rountine(void) interrupt 3;
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 FhiETALIE
2 e e A T HLAECPUMR S, FEREFR R R, R R T a0 A

K e 1] B b A1k 3R R P T R PC
- AT AN R T R 55 R o

FH TR 55 R TSRS A2 Wi A AR — L2484 . TSREARETT (PR [B]) 35 2 45340, H5PCIH
MA R E], FFRRFEORI PR E, 25 W EREF W7 S A 2R SE 30T

BRI NI, R BRI TS PO AU AR O R A B, R R A A X 8
¥ B R 55 R P R A bk . % R ISR S5 AR N il BRI e

L AT IERIAAT TR 2 i AT e B
2. PCEBUEAR;

3. BRI

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

5.

6

SRR w1
External Interrupt 0 0003H
Timer 0 000BH
External Interrupt 1 0013H
Timer 1 001BH
UART1 0023H
ADC interrupt 002BH
LVD 0033H
PCA 003BH
UART2 0043H
SPI 004BH

2 CREPAT R N, SHE P BRSO g B aiE R . T R s Dk T
FEFP A7 A 2% T Aa &8 7, BT DA R 7 (020 156 18 2 W N b e 1 &, B o iy i & X (LJMP
MAIN) .

EE AREIRETIE AU RETIHE 4

RETHE 4 BRI REF HIPCIR 0] 3] 5 3k th K (Kb 77, (ERETHE 2V A T % T 0 26 IR 74 b
REHIThEE, R H KRGS YONR WA RET, )5 B S IR 9 AR R R SRR A
M 8

25 7 AE A T IR SRR R R AT T ONRR IR AE, MIZERETISE & $hAT B S 347 A0 N A H A
&, BILE AR 55 FE P PUSHEE 4 5 POPHE A W ZIUS A8, 75 AN BE 1E AR [0 W 5
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6.5 SMERAIR

AR R BT O(INTO) AN A1 38 H BT L(INT 1) fd A A PR i 7 5, T B v Al i 7 ORI H P fie
775

TCONZF 47 2% F1 fIITO/TCON.OFIIT1/TCON.2 ¥ 5E 1 AhfHH WrO AN 152 N B finh 2 38 f2 (I H
PR . IHRITx = 0(x = 0,1), A RGAEINTX(x = 0, )RR R BV 5 AT 7= Az 283 o I o
WRITx = 1(x = 0,1), A RFEEINT( x= 0,1)FERMAE BT J5 A v 7= AR AN . 03 B
O(INTO) A8 A W7 1 (INT 1)ads BT DA FH K5 5 AT A F A e

H T RGN Bt AR R W 5] BCRAE LI, BTN T R A 2], NG 5 RZ &b
YeRF2N RGN Bl o a0 SREAN R WA BRI, SR DA ZTAEAH . 1) 5| R R i P 2 1A
RGN BE, i HARH T B e B — AN RGN B, A BERRZ T BRI g CPUR I B . [FAE,
YA A TR A FESE AT Al e, UL SR DA Z0FE A N IR 5| BRI R FLF 2024 RGERT B, X R
A BERA PRCPURE S AS I B Z AR L T15 5
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6.6 FETNINIZERF (CIEFF FOLRIZRF)

6.6.1 JNERHEROANTO)HIMIXIZF (CIEF L RIZF)
1. PR 1——ERINERRTORY TFESE R

CigF:

/% */

/* --- STC MCU Limited *)

/% - JENSTC 1T ZRF) 5 HLAMB B0 FEHY) ----mmmmmmmmmmmeeeeee */

/% 0 R SRR Pl B SCEE P B AR, e - */
% G ERE R R el S B E AL T STCRIE B AR e */

/% */

#include "reg51.h"

//External interrupt0 service routine

void exintO() interrupt 0 //INTO, interrupt 0 (location at 0003H)
{
§
void main()
{
ITO=1; //set INTO interrupt type (1:Falling 0:Low level)
EX0=1; //enable INTO interrupt
EA=1; //open global interrupt switch
while (1);
§
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LiRiER

/* )/
/¥ --- STC MCU Limited */
/% — JHIRSTC 1 TR H P LM H WO FAHY) —mmmmmmmmem - %/
[ AR EAERE R B SCE G R ZFER o */
/% VEAERRE P B A T STOR R AR - */

/* */

s

;interrupt vector table

ORG  0000H
LIMP  MAIN
ORG  0003H
LIMP  EXINTO
ORG  0100H

MAIN:
MOV  SP, #7FH
SETB  ITO
SETB  EXO0
SETB EA
SIMP  $

s

;External interruptQ service routine

EXINTO:
RETI

END

;INTO, interrupt O (location at 0003H)

;initial SP

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

;enable INTO interrupt

;open global interrupt switch
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2. BF2—RNIMNER R ETORY TR A B M BE 2 EE AR X

CiZF:

/* */

/* --—- STC MCU Limited */
/% - JH7RSTC 1T ZRANE R HLAME H WTOCT B ) P i st FABE X, %/

/* U SRR P TP R B A SCEE R 5 FZRR ST, e e */
/% A LEREFF o Bk SCEE F R B T ST BBl B AR - */

/* */

#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 (IINTO); /Icheck INTO
_nop_();
_nop_();
PCON = 0x02; //IMCU power down
_nop_();
_nop_();
Pl++;
H
H
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CHRIZRF:
/* */
/* --- STC MCU Limited */

J¥ - SHIRSTC 1T R By HLAMAR H BTOCT Fe )it it o FLAR 5K - /

*

P R P B S5 131 R oo */
/% VEAERR T R B E R S T STCI Bk AR Y - */
/* *)

s

;interrupt vector table

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

s

;External interrupt0 service routine

EXINTO:
RETI

END

;INTO, interrupt O (location at 0003H)

;initial SP

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

;enable INTO interrupt

;open global interrupt switch

;ready read INTO port
;check INTO

;MCU power down
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6.6.2 SNERFRETIANTDRNXIZF (CRERF FLRIZF)
1. R ——ERANER AR 1 B TR BB e B

CigrF:

/% */
/* --- STC MCU Limited */
¥ s BURSTC IT RGP 1 B —ommmmmemeerereereere */
P AR BAE R ol B LR B AR, e - */
P AR TERR T R B R A T STCRY B R R ---mmmmmm-- */

* ¥

#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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LiRtER

/* */
/% - STC MCU Limited %/
N VOB U L TR P ST, T o 1 p—— *
LY TR IR TS e AL )T ) — *
g T e T e o s g s —— *

/* */

>

;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 EX1 ;enable INT1 interrupt
SETB EA ;open global interrupt switch
SIMP  §

>

;External interrupt] service routine

EXINT1:
RETI

END
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2. BF2—RNIMNER T B0 T BRI A T B M EE S EE AR K

CizFr:

/* */

/* --—- STC MCU Limited */

/¥ == JHZNSTC 1T RA L HLAMH TR B e i i A -/

P2 5B P R S 5 Ry oo o
/* SRR A B E R A A T STCR BERL 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 INTT1 interrupt type (1:Falling 0:Low level)
EX1=1; //enable INT1 interrupt
EA=1; //open global interrupt switch
while (1)
{
INT1=1; //ready read INT1 port
while (1INT1); /Icheck INT1
_nop_();
_nop_();
PCON = 0x02; //IMCU power down
_nop_();
_nop_();
Pl++;
}
}
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CYRIZFF:
/* */
/* --- STC MCU Limited */
/¥ - JH7RSTC 1T R F P WA T LT B ) e i gt AL K oo/
AL S e i1 P Ao D11 —— */
M TEERE R BT R EB A T STCHIBORE MAR P - - */
/* */
;interrupt vector table

ORG 0000H

LIMP MAIN

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

LIMP  EXINTI

ORG 0100H
MAIN:

MOV  SP#7FH ;initial SP

SETB IT1 ;set INT1 interrupt type (1:Falling 0:Low level)

SETB  EXI1 ;enable INT1 interrupt

SETB EA ;open global interrupt switch
LOOP:

SETB INTI1 ;ready read INT1 port

INB 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 F&;5 h it (7] FA TRalg s ra 4 =) BOSNiR 72+

—— CEFKLHIERF

1. CIEF:

/% */

/* —- STC MCU Limited */
/% - JHIRSTC 1T R 5 FHLP3.4/TOANT T FEIHS 7 (AT 0 A LA st A S ) oo */

/% = R W A T TOR H B SR AR B TFOFITO R H I iy e N Ik, RS 8 B 2R TOARN B -/
% e ZHPT Y VAL R WAKE. CLKOZ 788 1 9 TO_PIN IE/WAKE CLKO.4{ ---nmmmmmmmeeeee- */

/S EAERR  rp 8 B S E R 5| FZ AR */
/% VSRR P B A A T STCI R AR I */

/¥ */

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

sfr WAKE CLKO = 0x8f;

//External interruptQ service routine

void t0int( ) interrupt 1

{
}
void main()
{
WAKE_CLKO = 0x10;
//ETO0=1;
EA=1;
while (1)
{
TO=1;
while (IT0);
_nop_();
_nop_();
PCON = 0x02;
_nop_();
_nop_();
Pl++;
}
H

//TO interrupt, interrupt 1 (location at 000BH)

//enable P3.4/TO/INT falling edge wakeup MCU
//from power-down mode

//TO_PIN_IE (WAKE CLKO.4)=1

//enable TO interrupt

//open global interrupt switch

//ready read TO port
//check TO

//IMCU power down
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/% */
/* - STC MCU Limited */
/% - JHZRSTC 1T B4 5 HLIP3.4/TO/INT | MR bbb (il 28 1 LA st BB M) oo */
% = Z WA T TOR A W% SR bR A TFORITOM I ) e N bk, Db R s I B8 TOAN B ] %/
% —= Z R WK R S WAKE CLKOZAAZ 28 H I TO PIN_IE/WAKE CLKO .44 —-mmmmmmmmmmeeeeeeeee */
/% B R o A B S 5| AT */
/% VSRR P B S T STCI Bk AR I */

/* */

WAKE CLKO EQU 8FH

s

;interrupt vector table

ORG 0000H

LIMP MAIN

ORG 000BH ;TO interrupt, interrupt 1 (location at 000BH)

LIMP  TOINT

ORG 0100H
MAIN:

MOV  SP#7FH ;initial SP

MOV  WAKE CLKO, #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 ~F&5r b (7] A TR er 4 =) BN ie s

———— CIEF M ImAE T
1. CiEfy:
/% */
/* --- STC MCU Limited */
/% - HZRSTC 1T RFIH 5 HLP3.5/T1/INT | BEHT P BT (AT B 4 AL AR 2 fE) oo */
¥ Z S T TU T WS KA S TF U T LR R g SN (i, R E i S8 TIAN B —*/
/% - % W S VR WAKE. CLKO 54748 71 (I T1_PIN_IE/WAKE CLKO.5f —-nmmeemmmmeemmmeeeev */
P R AR b A A S 5 AR */
[ 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)
{
5
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; //lenable 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++;
}
H
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2. C4RIER-

/% */

/¥ = STC MCU Limited */
/* - JHEIRSTC 1T Z5 5 HLP3.5/TI/INT F BEHS rh ik (ATK 8 P HU B R S ) oo eem */

7 - R WS T T R WS RS ETFUMTL R W £ Dbk, b e 28 TUREH -/

/% - TR FO A £ WAKE. CLKOZF /748 fT1 PIN IE/WAKE CLKO.5f0 -----mmmmmeeeemmeeev */

7 R EAERE P P BTE S E R 5 R */
% 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, #TFH ;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 Tl, $ ;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 T [&;5 it (7] FE TRafigs e 42 ) BOSMR 72
—— CEFXLHRHERF

1. C}EF:

/% %/
/% - STC MCU Limited */
[* == JHIRSTC 1T R 53 HLH 4T LIP3.0/RXD/INT T B AKF B 7 WU Fo FE o o el oo */
/¥ - Z WA T RDI i SR AR ERIFR W ) &N ikl SERSRXDASEEAE SR AT EH] ---*/

/% - %R e VR AR WAKE, CLKOZ /722 F1[fJRXD_PIN IE/WAKE_CLKO.6f% —cermmmemmmeemmem- */
/¥ AN B RE A B SCEE R S AR T */
[ VB LERE P A B FE Ry BT R T STCI kL AR T */

/% */

#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_(0);
P2++;
H
H
2. JCmizFr:
/* */
/* --- STC MCU Limited */
/¥ - WHZRSTC 1T R HLHAT LIP3.0/RXD/INT I I, I KE 2 ML Ft LSS Qe oo */
/¥ —— Z A T RXD Wi sRAR S RUFT R W ) N ik, PRI RXDANZAR AT QAR %/
[* = Z AW R AE WAKE CLKOZ A7 25 1 AURXD PIN IE/WAKE CLKO.6f =-nnmmmmmmmmmeeeee */
B SRR b A A S b S| AR */
M TEERE R B R R EBE ] 1 STCRIBURL KRR FP */
/* */

;/*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,
SETB ES
SETB EA
LOOP:
SETB RXD
INB RXD, $
NOP
NOP
MOV  PCON, #02H
NOP
NOP
CPL P1.0
SIMP  LOOP
END

#40H

;enable P3.0/RxD/INT falling edge wakeup MCU
;from power-down mode
;RxD_PIN_IE (WAKE_CLKO.6) =1

;ready read RXD port
;check RXD

;MCU power down
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6.6.6 {X[EHNLVDET (7] AT Mei2i e iR 30) BN iz F

1. C¥EFF:

/% */
/* --- STC MCU Limited */
/¥ - JEHZRSTC 1T FRH S AU H A LVD v B, P 5 LAt A e i - */
/* SR EEAE R o o B SC R e p 5 FTZAR */
M B AERE R B E PR E A 1 ST Bk AR */

/* */

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

sfr
sfr
sbit

WAKE CLKO = 0x8f;
P4SW = 0xbb;
ELVD = IE"6;

//External interruptQ service routine
void lvdint() interrupt 6

{
}

void main()

{

PCON &= 0xdf;

P4ASW &= 0Oxbf:
WAKE_CLKO = 0x08;
ELVD = 1;

EA=1;
while (1)

{

while (PCON & 0x20)
{

PCON &= 0xdf;
_nop_();
_nop_();
_nop_();
_nop_();

}

_nop_();

_nop_();

PCON = 0x02;

_nop_();

_nop_();

Pl++;

//LVD interrupt, interrupt 6 (location at 0033H)

//clear LVD flag

//Set P4.6 as LVD function pin

//lenable LVD signal wakeup MCU from power-down mode
//enable LVD interrupt

//open global interrupt switch

/lclear LVD flag

//IMCU power down
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2. JLRIERF:

/¥ y
/* -~- STC MCU Limited .
/¥ - J#H7RSTC 1T R4 5 F AR A I LVD A W, vl 5 HL N B A Qe il e */
QSR AR Y R e B S E S AR %)
[ VSRR e AR Bl SCE AR R T STCH PR R %/
/* .

WAKE CLKO EQU  S8FH

P4SW EQU 0BBH

ELVD BIT 1E.6

s

;interrupt vector table

ORG 0000H
LIMP MAIN
ORG 0033H

LIMP  LVDINT

ORG 0100H

MAIN:
MOV  SP, #7FH
ANL P4SW, #0BFH
MOV  WAKE CLKO,#08H
SETB  ELVD
SETB EA

LOOP:
ANL PCON, #0DFH
NOP
NOP
NOP
NOP
MOV A, PCON
JB ACC.5, LOOP

;LVD interrupt, interrupt 6 (location at 0033H)

;initial SP

;Set P4.6 as LVD function pin

;enable LVD signal wakeup MCU from power-down mode
;enable LVD interrupt

;open global interrupt switch

;clear LVD flag

;check LVD flag
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NOP

NOP

MOV  PCON, #02H ;MCU power down
NOP

NOP

CPL P1.0

SIMP  LOOP

s

;T1 interrupt service routine

LVDINT:

ANL PCON, #0DFH ;clear LVD flag
RETI

END
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6.6.7 PCARIR AP (7] A T MeBEI= BB AR 0) RN A2 P

1. Ci2FF:

/* */
/* ——- STC MCU Limited */
/¥ - JE7RSTC 1T RF 5 HIPCARLHR A 7, w8 58 5 U FE A 2R . e */
/% QAR EEAERE Y A A B SR R SRR T */
/* SRR P A O E R B T STCI Bk SRR Y */

/* %/

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

typedef unsigned char BYTE;
typedef unsigned int WORD;

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

sfr

sfr
sbit
sbit
sbit
sbit
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr
sfr

CCON
CCFO0 =
CCF1 =
CR
CF
CMOD =
CL
CH =
CCAPMO=
CCAPOL =
CCAPOH=
CCAPMI1=
CCAPIL =
CCAPIH=
CCAPM2=
CCAP2L =
CCAP2H=
CCAPM3=
CCAP3L =
CCAP3H =
PCAPWMO
PCAPWMI1
PCAPWM2
PCAPWM3

= 0xDBg,;

CCONN0;
CCON™;

= CCON"6;
= CCON"T;

0xD9;

= OxE9;

0xF9;
0xDA;
0xEA;
0xFA;
0xDB;
0xEB;
0xFB;
0xDC;
0xEC;
0xFC;
0xDD;
0xED;
0xFD;

= 0xF2;
0xF3;
0xF4;
= 0xF5;

//PCA control register

//PCA module-0 interrupt flag

//PCA module-1 interrupt flag

//PCA timer run control bit

//PCA timer overflow flag

//PCA mode register

//PCA base timer LOW

//PCA base timer HIGH

//PCA module-0 mode register

//PCA module-0 capture register LOW
//PCA module-0 capture register HIGH
//PCA module-1 mode register

//PCA module-1 capture register LOW
//PCA module-1 capture register HIGH
//PCA module-2 mode register

//PCA module-2 capture register LOW
//PCA module-2 capture register HIGH
//PCA module-3 mode register

//PCA module-3 capture register LOW
//PCA module-3 capture register HIGH
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sbit PCA LED = PI"0; //PCA test LED
sbit CCPO = PI"3;

void PCA_isr() interrupt 7 using 1

{
CCF0 =0; //Clear interrupt flag
PCA_LED =!PCA_LED; /ltoggle the test pin while CCPO(P1.3) have a falling edge
H
void main()
{
CCON = 0; //nitial PCA control register
//PCA timer stop running
//Clear CF flag
//Clear all module interrupt flag
CL=0; //Reset PCA base timer
CH=0;
CMOD = 0x00; //Set PCA timer clock source as Fosc/12
//Disable PCA timer overflow interrupt
CCAPMO = 0x11; //PCA module-0 capture by a negative tigger on CCPO(P1.3)
//and enable PCA interrupt
// CCAPMO = 0x21; //PCA module-0 capture by a rising edge on CCP0O(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; //enable 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++;
b
b
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/% */

/* --- STC MCU Limited */
/% - FRSTC 1T Z 518 F HLPCAKEHL p T, AT A B 1 LA A ke i e */
7 Y S BEAERR R B S R | SRR */

/* S FERE P B TR E ] 1 STCBURE SRy */

/*

;/*Declare SFR associated with the PCA */

WAKE_CLKO

CCON
CCFO
CCF1

CR

CF
CMOD
CL

CH
CCAPMO
CCAPOL
CCAPOH
CCAPM1
CCAPIL
CCAPIH
CCAPM2
CCAP2L
CCAP2H
CCAPM3
CCAP3L
CCAP3H

EQU
BIT
BIT
BIT
BIT
EQU
EQU
EQU

PCA_LED

CCPO

EQU

0DSH
CCON.0
CCON.1
CCON.6
CCON.7
0D9H
0E9H
0F9H
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

BIT
BIT

8FH

0DAH
0EAH
OFAH

0DBH
OEBH
OFBH

0DCH
OECH
OFCH

0DDH
OEDH
OFDH

P1.1
P1.3

;PCA control register

;PCA module-0 interrupt flag

;PCA module-1 interrupt flag

;PCA timer run control bit

;PCA timer overflow flag

;PCA mode register

;PCA base timer LOW

;PCA base timer HIGH

;PCA module-0 mode register

;PCA module-0 capture register LOW
;PCA module-0 capture register HIGH
;PCA module-1 mode register

;PCA module-1 capture register LOW
;PCA module-1 capture register HIGH
;PCA module-2 mode register

;PCA module-2 capture register LOW
;PCA module-2 capture register HIGH
;PCA module-3 mode register

;PCA module-3 capture register LOW
;PCA module-3 capture register HIGH

;PCA test LED
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ORG  0000H

LIMP MAIN

ORG  003BH
PCA_ISR:

CLR  CCF0

CPL  PCA_LED

RETI

ORG  0100H
MAIN:

MOV  CCON, #0

CLR A

MOV  CL, A

MOV CH, A

MOV  CMOD, #00H

MOV  CCAPMO,
; MOV  CCAPMO,
; MOV  CCAPMO,

MOV  WAKE_CLKO,

SETB  CR

SETB EA
LOOP:

SETB  CCPO

JNB  CCPO, $

NOP

NOP

MOV  PCON, #02H

NOP

NOP

CPL P10

SIMP  LOOP

END

#11H

#21H

#31H

#30H

;Clear interrupt flag
;toggle the test pin while CCPO(P1.3) have a falling edge

;Initial PCA control register

;PCA timer stop running

;Clear CF flag

;Clear all module interrupt flag

;Reset PCA base timer

;Set PCA timer clock source as Fosc/12

;Disable PCA timer overflow interrupt

;PCA module-0 capture by a falling edge on CCPO(P1.3)
;and enable PCA interrupt

;PCA module-0 capture by a rising edge on CCPO(P1.3)
;and enable PCA interrupt

;PCA module-0 capture by a transition (falling/rising edge)
;on CCPO(P1.3) and enable PCA interrupt

;enable PCA falling/raising edge wakeup MCU from

;power-down mode
;PCA timer start run

;ready read CCPO port
;check CCPO

;MCU power down
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=B S
FTE EBTEE/iTH=S

STCI12C5A60S2 R4 B LA 4N e iF 28, H A e #80F1 e i 28 1A 1660 et 28, 5%
L8051 [ E IS B8 SE A, AT LA BT, 970 e i) 28 LR s R R AR Be i, e i asom]
DAY PHANSAL 58 I 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% /11 B2 TORI T L 38 B A %005 A
SEI 7 PR TAE T2 XA e I 88 /1 H 508 (TORITL) , fE4F IR Th e 75 /7 43 TMODFR #F — 4%
HIAT— C/THRIEFRTOTTL A I 83 S T A e . S IR 28 /MO8 A% O 3 — A v (B 0k
R BT ES, HOARFR BKpP BEAT . RO T B ORIEAS R W R Rk ok B R G
Bh, WPNERTE, M E 8%/ A 8 120 i b B B LA IS e 758 31— AN T EObk ol THEUE
Bl Bk R B B LN 51 (TOAPS. 4, TIP3, 5), W&, BEsk— kol
i,

eI A/ T B TAETE e AU, Rk T e 27 A7 28 AUXR A I TOx 12 R T 1x 129351 e 5 &
B/ 1270 2 RGN B /1 R4 1) S iETORT AT . 24 e I 88 /1 5088 TARAE T3t
1R O N 117 L R i N

SENT 28/ TH B a0 AR TAER: R0 (13602 I 2% /118088 , Bl (16hL 2 I 3% /1H H i
), B2 (8 EEhEERR) , B3 (WASHALERS 28 /1H508%) . 28/ B gs 1R F 3
Ah, Hofh TAER RS e i 28 /i 50gs 0k [E], TIEM RS TERL, 2 1kit4k.

71 ERERR/ T HENEXFESR

T Przenl =)

e T T BHBHE IR g |
TCON T B h 27 /7 2% | 88H | TF1 | TR1 | TFO | TRO | IEI | IT1 | IEO | ITO |0000 0000B
TMOD EN a2 A 8% |89H | GATE | /T | M MO | GATE| ¢T | M1 MO0 | 0000 0000B
TLO Timer Low 0 8AH 0000 0000B
TL1 Timer Low 1 8BH 0000 0000B
THO Timer High 0 8CH 0000 0000B
THI1 Timer High 1 8DH 0000 0000B
AUXR é‘ﬁﬁj}?‘,—‘}ﬁ%& SEH T0x12|T1x12|UART7M0x6|BRTRl SZSMOD| BRTx12 | EXTRAM | S1BRS (0000 0000B
WAKE7CLKO Hﬂ'l‘EEF %ﬁg%j;g? EE‘ Dﬁ 8FH I‘CAWAKEUI‘|RXD7P1N7[E|T]7PIN71E| TO_PI_IE |LVD7WAKE|BRTCLKO|T]CLKOlTOCLKO 0000 OOOOB
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1. ERTEE /IR ITHHFFETCON
TCONNER #/ATHZSTO. TIHIEH 25725, RN WHAFETO. T H A WA 2h i ok

rh R4S, TCONFS R :
TCON : SEmF 88/t Hgs Wikl Zifegs (A7 5H0k)

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

TCON 88H | name | TF1 | TRI | TFO | TRO | IEl | IT1 | IEO | ITO
TF1: SERS/THEERTUG AR S . TIRRRVFHHELLE, MAMETT eI 4. 2 o™ A i

TRI1:

TFO:

TRO:

IE1:

IT1:

IEO:

ITO:

WA AR “1” TF1, WCPUERF W, — BELRFFRICPUN SR KTHS, A f i fFiE
“0” TF1 (TR HARFEWE “0” ) .

SER B TIRIBITESINL . ZA B EAANE R . MGATE (TMOD.7) =0, TRI=1H/%t
REFTIHIE TS, TR1=0M 25 1ET1H8. 4GATE (TMOD.7) =1, TRI1=1HINTI14iA
PR, A ST

SER 2 /RS TOVS b bR & . TORE i 8Ll E, MWMEFFE I8, S =
Avs ey, BEEEE 17 TFO, MCPUIGRA W, — BEAREFCPUMIN %R B, 7 Hiid
35 “0” TFO ( TROWH AT HARFF &EHE “07 ) o

E R 2R TORIIBATIEHIAL . %A R BALAEE . 24GATE (TMOD.3) =0, TRO=1i &k
FRYFTOHIETHE, TRO=0KI 25 1ETOTH# . 4GATE (TMOD.3) =1, TR1=0HINTO%iA
PR, A RFTOTHEL.

ANERFT 1S SRR (INT1/P3.3) fr&. IE1=1, AMEHR WA CPUIER W, {CPUMN %
HR BT FHBEARTE “0” TE T

AR A T LA 7 S I . TT1=00F, AR B VAR s P & 7720, H{INT1 (P3. 3)
FICHPES, BAZIEL o SRAMEH - P& 77 A, AR BrE G NFIINTL) 220 £
FRCEEFE R, ERNZPRgcPU Ws, [FIREZ T IR S AR PAT 5E 2 BT, A ER
PROAZE B (P3. 3EAR &), HNPK =28 i — kb W H{ITI=18), WIAMEBAF K1 (INTL)
G 17 — “0” FREATERAE, WaETBESREREALIEL o R AL R A AR
AR 0 SR IE (INTO/P3.2) Fridi. IEO=14MEE r0[a CPUIE K R, 4CPUMN M 4h
EEA e, HEEE €07 TE0 GAifi &k 5= .

AR A WO fih A 7 A AL . TTO=08F, AP B0 MK s P & 7 =0, {INTO (P3. 2)
NGRS, BALTE0. SRAMEH P lk 77 208, MR iR Cr N ZIINTO) 4 Zi £
FHRHES ARG B RNZ P Wi CPUmR N, [RII 7R 12 W AR &S RE P PAT 52 2 1, AR i
DGR (P3. 2BARED , BN =4 A — kbW, 2MIT0=18f, WA+ Hr0 (INTO)
U “17 — “0” TREATEEAS, BanrhWriE RARELIIEL , [\ ENE R BT,
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2. ERTER /T HBR TEREXNFESIZTMOD

SE I AR B8 HH IR T S 27 A7 SE TMOD I I A7 C/THEAT 16 3%, TMOD 312 23 1) % A (Z
SRS afUES, 20 ER /A EEE 4R e, B TMODKIMIAIMOE R, 24
SER /TR R0 1RIRERHE], B3R, ST B ThRE W T arid

A A TMOD (L ) D g ik

TMOD Hhhl: 89H SAE: 00H
ACIRDAS S
6 5 4 3 2 1 0
|Gate | o | M1t | Mo |GatE| o | M1 | wmo |
\ /\ /
\V4 \V4
SER 2% 1 ERF 280
/A =t Dhke
TMOD.7/ GATE TMOD. 7#5 2 I 251, B 1 H A ZEINT L & S TR A B 1
A AT e I 8% /i K de 1.
TMOD.3/ GATE TMOD. 3Fz 1|5 i) 280, B 1 R A ZEINTO M A & KL TROFE HI A7 & 1
I A AT I 2 I 2% /1 $0 880,
TMOD.6/ CiT TMOD. 63z 1] 5 i 2% L I AVE e i 23 a3 8s, JE 0 AAE e i 28
(MWWE R G BrimN) , B 1IHETFEES AT1/P3. SR N)
TMOD.2/ C/T TMOD. 2%z 1] € I 2RO FVE /e i SR Bl H 0 as, B0 AME e i 2
N R G ebimAN) , B 1RETEES (AWT0/P3. 4% N)
TMOD.5/TMOD.4 M1, MO SE RS 23 E IS 2% /T A as T e 7
0 0 13f7 SE I 8% /11 H 88, FHA8048 IR, TL1 RS2 E
AR, THIEEANSAL 4 o
0 1 1600 3% /1150 2s, TL1. TH14H
1 0 SAV [ B EE B 4 e I 4%, 243 DB THIAE O AE B Bh B 235 N TLL.
11 SERS B8 /T EE LI e (k-0
TMOD.1/TMOD.0 M1. MO SERS 28 /11 B AR O =0k 1
0 0 1307 eI 2% /11 5088, FHZS8048E MR, TLOR K5 E
A5, THOREAN8AT 4 11 .
0 1 1600 e I 3% /1H 50 2s, TLO. THO4:H
1 0 SO S BB E I 8, 2438 R THOAE A E 2h E 25 NTLO
1 1 SE I 2RO LI VR XS rE i 2 /iH B st . TLOVE A —ANSAL e i

an/THEGE, TR AREE I SO R AL ] . THOMUAE 9 —A
SALIE I #&, H1SE I &% LA il A 1
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3. BT FSFAUXR

STCI2C5A60S2 R FI LR 1T B80S AL, NIEA(L48051, EHFZR0FEN #5158

LG AL B80S 1 IR, BI1220 401, iXJE N T 38545 4i8051 .

R ATANHEAT 1250 4, Gl 1%

R IR R T RE AR A 2R AUXR, K TO, TIR B ONIT. MiE 111401888 2 2 e, HR3F|24

i, TeiEAL.

AUXRAE 1T
AUXR : HiBh &7 %%
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: &I 2053 B 4% i 47 o

0: ERT A0S 8051 HLE I 2R IR SE, BP124040;
1: SE 2305 FE /8051 L ML E I 883 FE I 124, BIR 404

Tix12: SEIF 28 L E 67

0: ERTAS LEE 80515 L e i 28 R A, B 124045
1. GERS 2% L2805 1 ML e I 2RI BE R 12435, BN 4o
WRUARTE O ATIE R R KA RS, WHTIx 1247 P UART & H 2 12TIR & 1T,

UART #H H R0

STC12C5A60S2 R F1) & ITHIS05 L HL ML, A T AL 458051, UART & M A7 J5 & AL F8051 1 .

UART_MOx6: H R0 AR A 1 B B

0: UARTH: DRS00 B A AL 45805 1 B F WL A IR B, B 1245451,

1: UARTH IO 1) B 2 AL 4e805 1 5 1y ML AR I I i 16435

P23 43

L0 5 FH 5 ISE B8 T 1RO 4 28 e AR B IsE ) UART 53 1 (368 5 R T LA 88 S v g

BRTR: JSZECRE 3 KA A is AT 00 .
0: AFVFMSL SRR R AEZRIEIT
1: FRVFMT IR R A 3RIE 1T
S2SMOD: UART2 {3 45 545 147
0: UART2HIFF R AN
1: UART2BHRER IS -
BRTx12: HSZYARF 2 R AT EdE ST
0: BOTPHAFR R ARG 12 EPHE—IK;
1 MOZ R OR A2 B LA B — I
EXTRAM: N #B/ZMHRAMAFHL A A7
0: AVHEA AT FRII1024775 9 ERAM;
1: 2R A8 R 10245159 FERAM.
SIBRS: & 11 (UART ) HIBUE: R A 38 e A7
0: MEFEEN 2 1/E N 01 (UART) IS R R A 2%

1 BFRARST PR HR AR N R 11 (UART D) I3RS 3 R A2 4%

LA D AT 5E I 25 A8 Y

LRI S I 85 1AS 2RI, W)
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4. WAKE_CLKO: I 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 T, Z% RFPCA LT/ T BT B i powerdown
0: ZE1EPCA EFHHS/ T BEVE A Tk BEpowerdown ;
1: SRVFPCA_E TR/ B e B powerdown o
RXD PIN IE: #HEX T, fLiP3.0(RXD) FHISERI, WALHRXDMEEpowerdown.
0: 2%1EP3.0(RXD) FF&W BRI, 125 1ERXDM R powerdown ;
1: SRVFP3.0(RXD) FRFEYERI, AR YFRXDM i powerdown o

T1_PIN_IE: #HBAR, RAFTUPISE TR ETIHERE, HaeET1E M powerdown.
0: Z5IETU/P3.SH T RIS BT WARE, AR IET1HIM: B powerdown ;
1: FRVFT1/P3.SHIN BRI E T rbs &, 1T B powerdown .

TO PIN IE: iz N, LUFTO/P3. 4R R B TOF Wibs &, tREHETOMIM: BEpowerdown.
0: ZE1ETO/P3.4M T FEHs BTOH Wiks &, 28 (ETOIM: B powerdown ;
1: FUVFTO/P3.AR N FEHT ETO ibr &, 1 R VFTORIM: B powerdown .

LVD WAKE: BT, &7 FLEX _LVD/P4.6/% A6l o e B2 CPU.
0: 2% IEEX_LVD/P4.6fI% i AG I H e i CPU
1: JSUVFEX LVD/P4.6 A o Wi 2 CPU .
BRTCLKO: & 75 {0 K P1.OJIEC B A gk 37 i 28 % A 3% (BRT) (I 4 HI CLKOU T2
1o FVFRPLORAITEC B 9 S7 R 2 Kk A 2% (BRT) I £ 4 H CLKOUT2,
fia B BT AT =BR T H %/ 2
BRT TAETE I TAL U 4 H A = SYSclk / (256 - BRT ) /2
BRT LAETE 12THE A (1% i 4% = SYSclk / 12 / (256 - BRT) / 2
0:  ANFVFHEP1.OMIEC B 90 37 ik R e i A= 25 (BRT) [ B 8 H CLKOUT2
TICLKO: &% RVPEP3.5/T1 I B v i 28 T1 /%y - CLKOUTI
1: FSUVPRP3.5/TUIEL & o e i 25 T 1B Bh 4 H CLKOUTL, BBy 2 BT 28 T1 R fg TAE
ERE2 (847 [ Bh EE 24 20) , CLKOUT 1y HY B A A3 = T 13 Hi % /2
T1TAEE TR Ffar A% = SYSclk / (256 - TH1 ) /2
T1 TAEAE 12T 20 % AR = SYSclk /12 /(256 - TH1) /2
0: ANAVFKP3.5/T1HINC B A€ i 2 T 21 H CLKOUTI
TOCLKO: J&75 fuVF#P3.4/TOMITC & 58 i #5 TOF I i tH CLKOUTO
L: SoVFRIP3.4/TORKIEC B N E I 25 TOR I £ i CLKOUTO,  BhA 22 i 25 TO R B TARAE
2 (847 [ Bh 2% ) , CLKOUTOS HE kA5 = TO % /2
TOTARLELT AU % A = SYSclk / (256 - THO ) /2
TOCAELE L2THE IS 1% 4% = SYSclk / 12/ (256 - THO) / 2
0: ANARVFIGP3.4/TORIEL B A 5E IS 2 TOM I i H CLKOUTO

228



STC12C5A60S2 & 51) 1 Fr ML 4 e

7.2 ERTES/ITHE0TIERN (558051 2 FHL#A)

I X 27 A7 AR TMODH M 1(TMOD. 1). MO(TMOD.O)HIBEE . el 2%/ B2 0 4R AR [H
TAERE

7.2.1 RO ERTZR/ITEED)

H e ) 48 150 B B RO R AU8048 e I 28, BISAL TR #3200 A T/ i ek . N TR
FER AR/ T AR L/E T . RN, ErS0mE NI THEES, mTLOMKSAL
FITHOFISAL BT # B TLOAKSAZ 5 MY I THOHEA ,  THOT Hrvs H B A TCONH ) 5 HE A B AL TFO .
GATE (TMOD. 3)=0 FF, ITRO=1, W24k, GATE=1 B, o4t APl N INT 132 ) & i 28
1, INTOTEHIE N0, SXFE TSPk 55 I & . TROAITCONZT 17 5% 4 H 45 A7, TCONZF 17 #% &7
[ AR T BEFE IR WL TCONZF A7 28 2510 1) HAR D) BE IR 36

RO T 58 I 28/ TH B8R0 R 1307 B I 2% /11 30 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 &/ THEER0RIEC 0: 13AL5E I &5/ 114 s

MOT=01F, B ITIERE R RGO B A0 S5, TOX I B 8 30T+ 4,  TO T AEAE e i 7
o BOT=1F, ZHIFFERBIN BB AP3.4/T0, RITOTAEFEH #0550,

STC12C5A60S2 R BB HLI e B 28 A AP TH B0 2. —FpR 12T, 128 8hint,
55580518 LA 94 —Fh 1T, R8N, EERAESK8051H F K124 .
TORIIE R HRF IR Th BE ZF 7 2R AUXRAH B TOx 124k &, WIS TO0x12=0, TON| TAEFE12THER; Wi
T0x12=1, TON| TAETEITHER .

ZAER T B 130 2577 28 5 THO A B8 ML K TLOMIMIRS L. TLOKIBISALAR B, AKG L 2
BALEATARE (TRO) NREE T I f7as . BLAORIERIEXS T2 N &30 K I 25 1 # 2 M IR . 2
AN IGATESL (TMOD. 7RITMOD. 3) 43 il 43 B 45 7 i 2% 1 % 5 if 350,
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7.2.2 #8301 (6L ERTRE /1T #188) KX iZF

FEAIBR 7 7 THO K TLO 4= B 16424, oAt 5 05E AR BRULAR SCR e I a5/ 14
SO N16ALE I &3 /1H 88, W T EFTR.

AUXR.7/T0x12=0
*

SYSclk
EE
AUXR.7/T0x12=1

INTO

SEI &/ THERR ORI 1: 166 E I &5/ 11 s

AR, BN RN E N16hL e 88 /15 RS, HTLORISAI FITHORISHL BT #4 k. TLOFISAL
v tH M) THOREA ,  THOTH %3 HY B AL TCONH ()35 Hi A EAZTFO

MGATE=0 (TMOD.3)i}, 41TRO=1, IR #iH%. GATE=18f, FuvFh4h% A INTOF i &
B350, SXAE RSPk FE M & . TROJYTCONTTA7-#5 P (il 7,  TCONZF A7 2% &7 i B AR Th e i ik
DL AT TCONZF A7 25 A 4H

MOT=0/F, £ BIF I RGBS, TOXT B B 8 5, TO TAEAE e iy
Ko BOT=11F, ZEIFIGERERIN Bk F 5 AP3.4/T0, RITOTAEAE %05 .

STC12C5A60S2 R4 HLIFY5E I 2 PR AT s 2. — M2 12T, B2 $fin,
580518 LA 34 —Fh 1T, FBHeinl, EERAESKS051H FHLKI124% .
TOM I 2 HH R R T RE Z7 A7 28 AUXRHF I TOx 124 8, W TOx12=0, TOW| TAETE12THER; R
T0x12=1, TOM| TAEE1THE.
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ER R0 TR 166 E AT 28 /T R AR AE

1. Ci#EFF:

/* */
/% --- STC MCU Limited */
/¥ - WRSTC 1T A7 HLE IS 20101667 58 I 28/ T H 2 =X -/

/% Y BEEAE R A B S T B SRR, e - */
* TELERE Bk SC B R E AR L T STCHIBR MR —-mmmeemmev */

/*

#include "reg51.h"

typedef unsigned char BYTE;
typedef unsigned int WORD;

I

/* 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"0;

/* define variables */
WORD count;

1

/* Timer0 interrupt routine */
void tmO _isr() interrupt 1 using 1

//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

{
TLO =TIMS; //reload timer0 low byte
THO =T1MS >> §; //reload timer0 high byte
if (count-- == 0) //1ms * 1000 -> 1s
{
count = 1000; //reset counter
TEST LED=!TEST LED; //work LED flash
}
}
//
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/* main program */
void main()

{
#ifdef MODEIT
AUXR = 0x80; /timer0 work in 1T mode
#endif
TMOD =0x01; //set timer0 as model (16-bit)
TLO =TIMS; //initial timer0 low byte
THO =TIMS >>8§; //initial timer0 high byte
TRO =1, /timer0 start running
ETO =1, //enable timer0 interrupt
EA =1, //open global interrupt switch
count =0; //initial counter
while (1); //1oop
}

2. CERIER

/* */
/* --- STC MCU Limited */
¥ - JZRSTC 1T R HUE I 2500 1647 52 N 4%/ TH s -/
M N REAERE A ] B S R G SRR s e - */
M ABERE R BOCE PIE MR T STCI BB AR e */

/* */

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

#ifdef MODEIT

TIMS EQU 0B800H ;1ms timer calculation method in 1T mode is (65536-18432000/1000)
#else

TIMS EQU 0FAOOH ;1ms timer calculation method in 12T mode is (65536-18432000/12/1000)
#endif

;/* define SFR */
AUXR DATA 8EH ;Auxiliary register
TEST _LED BIT P1.0 ;work LED, flash once per second

;/* define variables */
COUNT DATA  20H ;1000 times counter (2 bytes)
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ORG
LIMP
ORG
LIMP

0000H
MAIN
000BH
TMO_ISR

>

;/* main program */

MAIN:

#ifdef MODEIT

MOV
#endif

MOV
MOV
MOV
SETB
SETB
SETB
CLR

MOV
MOV
SIMP

AUXR, #80H

TMOD, #01H

TLO,  #LOW TIMS
THO,  #HIGH TIMS
TRO

ETO

EA

A

COUNT, A
COUNT+1, A

$

s

;/* TimerO interrupt routine */

TMO_ISR:
PUSH ACC
PUSH PSW
MOV  TLO, #LOW TIMS
MOV  THO, #HIGH TIMS
MOV A, COUNT
ORL A, COUNT+1
JNZ  SKIP
MOV  COUNT, #LOW 1000
MOV  COUNT+1, #HIGH 1000
CPL  TEST LED

SKIP:
CLR C
MOV A, COUNT
SUBB A, #1
MOV  COUNT, A
MOV A, COUNT+]
SUBB A, #0
MOV  COUNT+I, A
POP  PSW
POP  ACC
RETI
END

;timer0 work in 1T mode
;set timer(0 as mode1 (16-bit)
;initial timer0 low byte
;initial timer0 high byte
;timer0 start running

;enable timer( interrupt
;open global interrupt switch

;initial counter

;reload timer0 low byte
;reload timer0 high byte

;check whether count(2byte) is equal to 0
;Ims * 1000 -> 1s

;work LED flash

scount--
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7.2.3 ERER2BHA EENELEIRN)
PR e I 28/ TH AR OB N ] B B E RS EER, W TN EFTR.

- AUXR.7/T0x12=0
TFO Interrupt
SYSclk
¥ Togel
AUXR.7/T0x12=1 = 0ggle
onn Ao N —o/i 0 CLKOUTO
i P3.4

TOCLKO

THO
(8 Bits)

SEIT &%/ TR o K 2: 847 F B f e

TLOM i th A B ALTFO, T HATHON A EHr 3 ATLO, THONAHKMAE, HEMTHOR
BAAZ,
AR, MTOCLKO/WAKE CLKO.0=11}, P3.4/TO% L B v & I 230 i i o
CLKOUTO. %t iz = TO i Hi%/2
WRC/T=0, SEIN 8%/ EEETON P36 RGN £h it %, M-
TOLAEE I TR (AUXR. 7/TOx 12=1)I (¥ tH B S AR AR =(S Y Sclk) / (256-THO)/2
TOTELE 12T I (AUXR. 7/T0x 12=0) T [ 41 H AR ER=(S Y Sclk)/12/(256-TH0)/2
IERC/T=1, EI 38 /THEASTO XS SR ki N (P3. 4/T0) T4, NI
R8I ARIER = (TO_Pin CLK) / (256-TH0) / 2
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; TR0 B (NIRRT AN IEF, ERROTIEASMBINERERER
; NEE R E BT RS TP BT BENT B A LA iR B AR TR R

1. CiEF:

/* */
/* --- STC MCU Limited */
/* --- STC 1T Series MCU TO(Falling edge) Demo ------------------- */

/* If you want to use the program or the program referenced in the */
/* article, please specify in which data and procedures from STC ~ */
/* */

#include "reg51.h"
sfr AUXR = 0x8e; //Auxiliary register

//TO interrupt service routine

void t0int( ) interrupt 1 //TO interrupt (location at 000BH)
{
}
void main()
{
AUXR = 0x80; /timer0 work in 1T mode
TMOD = 0x06; //set timer0 as counter mode2 (8-bit auto-reload)
TLO = THO = 0xff; //fill with Oxff to count one time
TRO=1; /timer0 start run
ETO=1; //enable TO interrupt
EA=1; //lopen global interrupt switch
while (1);
}
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2. CYRIERF:

/*

*/

/* --- STC MCU Limited

/* === STC 1T Series MCU TO(Falling edge) Demo

*/

/* 1f you want to use the program or the program referenced in the */
/* article, please specify in which data and procedures from STC  */

/*

*/

AUXR DATA 08EH

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

stimer0 start run
;enable TO interrupt
;open global interrupt switch
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7.2.4 HERI(FSLLITHES)

X281, SRS, e g UE IR, RUR SIS TR B A0M A .

XA 230, MR 2 BT 2R0HITLO X THOE N2 NS HSAL T4 8% . 1 B s =3I )
P20 & . TLO &5 F BN 280354 : ¢/T+ GATE. TRO. INTOJZTFO. THOFR 5E v iE It #23)
BE MR . HFER SR TR L TR, R, THO B 521 A 1y,

R0 A T 3 — /NN s Ar e i 28 /T B iR gt 1, LR =/ et 88 /135

o MASHEH T e 8/ TH5#%0, e AT T30 AR 24 FTR1=0, {F1E7H4, WTowS
PEAPIASE R & -

12 AUXR.7/T0x12=0

e
JAUXR.7/T0x12=1

O
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 ERER/ITEESE1 TEERN (55458051 2 FHl3# %)

IR 2 A 2STMODH (M 1(TMOD.5). MO(TMOD.4)fiE , E I 28/ 588 1A 3R A [F 11
TAEREA.

7.3.1 RO ERTZR/IHEED)

BERECR 8 I A /TR LI 9 136 e I 28/ 7H 888, A TLLKIRS AL M THT FI8AL Fraa e, 4w
TR AEAOMHRAE XS T3 I 4% LR i 2502 A R AT -

AUXR.6/T1x12=0
:
SYSclk o
AUXR.6/T1x12=1

SE IS #5 /T B OB 0: 1360 I 4% /1 B ds

4GATE=0 (TMOD.7)if, HITRI=1, MmN 383140, GATE=1MF, o daoh st NINT 14551 52
R3S, IXFE A SEIBK 8 & . TR1NTCONZT AT 2% N A HI AL,  TCONZF AT 2% 5L 1 BAR Th RE Hfiik
DL T TCONZF 7 25 41

BCT=01F, ZEIFIHIERED] RGN B0 05k, TUG IR 8, T1 AR @y
Ko BOT=10, ZHITERLDIN K AP3.5/T1, BITITAEEHH07 K.

STC12C5A60S2 R 51| B ML e i 28 P Ah i B . —Fh 2 12T, & 12N 4in,
5480518 LA HAb—FRITHER, SRS, HERES80518 K L1264,
T1HE R HEF R T BE A7 ASAUXRH I T1x 12¢R €, R T1x12=0, T1N T/EE12TER; WHE
T1x12=1, T1W TAEAEITHER .
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7.3.2 BRI ERT SR /1T 812R)
B T I /T S LY A 160 B 5/ 48, I T R

XR.()/T 1x12=0
SYSclk
ERC
AUXR.6/T1x12=1

T1 Pin 4+

TL1 THI1
(8 Bits)] (8 bit_s)J_’I TF1 |—>lnterrupt

control

GATE
INTI

SE IS a5 /B AR RO 10 16608 I 2% /T i as

AU, 2R 1AL BN 1600 B 25 /1 88s, HTLIRISAI AITH IS Ff pit. TL1AISAHL
Vi tH R THLEAT ,  TH1H %0 H B AL TCON A [ H AR EAL TR .

4GATE=0 (TMOD.7)i5}, W1TR1=1, NER 38 1H4. GATE=1K}, FavF th A% A\ INT 145 1 &
81, IXRE RSk 50 & . TRINTCONTT A7-28 N I35 7,  TCONZF A7 #% %51 [ B AR ThRE Rk
WL A5 TCONFF A2 I 41

MOT=0/F, ZBIFIERS RGBS, T I Bh R 5, T1T/EfE ey
Ko BOT=11F, ZEIFEERERIN BB AP3.5/T1, BITITAEE 05 3.

STC12C5A60S2 R4 5 ML E I 2A PR AT s 2. — M2 12T, BRI 4fin,
5580518 LA Si4h—Fh 1T, RRHeinl, EERAESKS051H F K124 .
TR IE 2R B AR R D) RE A A7 2RAUXRAF T Ix 128 58, R T1x12=0, TN TAEE12TIER; MR
Tix12=1, T TAEfE1THE.
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ER 1 TR 1600 E AT 28 /T BRI A2

1. C&F%:

/* %/
/* --- STC MCU Limited */
/% --- JHIRSTC 1T B HLE B 4 111647 5 B i / T B i =X, -/

[ U R EAEFR P A BT S B SRR, e e */
/% VEERE R T BOC R R MR T STCI B B AR ST —-rmemeneev */

/* */

#include "reg51.h"

typedef unsigned char BYTE;
typedef unsigned int WORD;

I

/* define constants */
#define FOSC  18432000L
#define MODE 1T //Timer clock mode, comment this line is 12T mode, uncomment is 1T mode

#ifdef MODE 1T

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

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

/* define SFR */

sfr AUXR = 0x8e; //Auxiliary register

sbit TEST LED = P0MO; /Iwork LED, flash once per second

/* define variables */

WORD count; //1000 times counter

//

/* Timer0 interrupt routine */
void tm1_isr() interrupt 3 using 1

{
TL1 =TIMS; //reload timerl low byte
TH1 =TIMS >>§; //reload timer1 high byte
if (count-- == 0) //1ms * 1000 -> 1s
{
count = 1000; //reset counter
TEST LED=!TEST LED; //work LED flash
}
}
//
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/* main program */
void main( )

{

#ifdef MODE 1T
AUXR = 0x40;

#endif
TMOD =0x10;
TL1 =TIMS;
THI1 =TIMS >>§;
TR1 =1;
ET1 =1;
EA =1;
count =0;
while (1);

}

2. CYRiIEFF:
/*

/timer] work in 1T mode

//set timer1 as model (16-bit)
//initial timer1 low byte
//initial timer1 high byte
//timerl start running
//lenable timer] interrupt
//open global interrupt switch
//initial counter

//loop

*/

/* --- STC MCU Limited

*/

/¥ - FZRSTC 1T F 51 H R HLE I 25 LA 1647 58 I /TR s -/

L & e T G e @ )07 2 — ot
A3 e I S AN [ il g (R i01 g 1 J— *
/* */

;/* define constants */
#define MODE 1T

#ifdef MODE IT
TIMS EQU 0B800H
#else

TIMS EQU OFAOOH
#endif

;/* define SFR */
AUXR DATA 8EH
TEST LED BIT P1.0

;/* define variables */
COUNT DATA 20H

;Timer clock mode, comment this line is 12T mode, uncomment is 1T mode

;1ms timer calculation method in 1T mode is (65536-18432000/1000)

;1ms timer calculation method in 12T mode is (65536-18432000/12/1000)

;Auxiliary register
;work LED, flash once per second

;1000 times counter (2 bytes)
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ORG
LIMP
ORG
LIMP

0000H
MAIN
001BH
TMI1_ISR

s

;/* main program */

MAIN:

#ifdef MODEI1T

MOV
#endif

MOV
MOV
MOV
SETB
SETB
SETB
CLR

MOV
MOV
SIMP

AUXR, #40H

TMOD, #10H

TL1, #LOW TIMS
THI, #HIGH T1IMS
TR1

ET1

EA

A

COUNT, A
COUNT+1,A

$

s

;/* Timer1 interrupt routine */

TM1_ISR:
PUSH ACC
PUSH PSW
MOV  TLI,  #LOW TIMS
MOV  THI, #HIGH TIMS
MOV A, COUNT
ORL A, COUNT+1
JNZ  SKIP
MOV  COUNT, #LOW 1000
MOV  COUNT+I,
CPL  TEST LED

SKIP:
CLR C
MOV A, COUNT
SUBB A, #1
MOV  COUNT, A
MOV A, COUNT+1
SUBB A, #0
MOV  COUNT+1,A
POP  PSW
POP  ACC
RETI
END

#HIGH 1000

;stimer] work in 1T mode
;set timerl as model (16-bit)
;initial timerl low byte
;initial timerl high byte
stimer] start running

;enable timer1 interrupt
;open global interrupt switch

;initial counter

;reload timerl low byte
;reload timerl high byte

;check whether count(2byte) is equal to 0
;Ims * 1000 -> 1s

;work LED flash

;count--
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7.3.3 BR2BN EENEEIER)
AR R I 4%/ T N TT S BRI AL T 488, R TR

- AUXR.6/T1x12=0
TF1 Interrupt

SYSclk o
AUXR.6/T1x12=1 Toggle

CLKOUTI

P3.5

TH1 TICLKO

(8 Bits)

SEI &%/ THEES 1RO 2: 8407 F Zh EL 3

TLIFE A ESITRL, T HATHI N AR EFHEATLL, THIAAHKRGE, EENTHIA
AR,

4 TICLKO/WAKE_CLKO.1=11, P3.5/T 1% JHIEC & A e I 1o
o B BT = T1 i R /2
IRC/T=0, EI 38/ THE ST LN 38 RGeSl it %, )
T1 TAEFE TR :U(AUXR.6/T 1x12=1) {4 H B B Al =(S Y Sclk) / (256-TH1)/2
T1 AR 12THE A (AUXR.6/T1x12=0) i i tH B i ZE=(S Y Sclk)/12/(256-TH1)/2
WRC/T=1, E 8/ ST U ARk N (P3. 5/T1) %k, 1
R = (T1 Pin CLK) / (256-THI1) /2
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; E BT ER 1 B (RGP AR, TR TEASMBERERER
; NHERZF R ERT R BT BENRT B A AL iR B AR T IR R

1. C¥&FF:

/% *)
/* --- STC MCU Limited */
/* --- STC 1T Series MCU T1(Falling edge) Demo ------------------- */

/* If you want to use the program or the program referenced in the */
/* article, please specify in which data and procedures from STC */
/* */

#include "reg51.h"
sfr AUXR = 0x8e; //Auxiliary register

//T1 interrupt service routine

void tlint( ) interrupt 3 //T1 interrupt (location at 001BH)
{
}
void main()
{
AUXR = 0x40; /timer1l work in 1T mode
TMOD = 0x60; //set timer1 as counter mode2 (8-bit auto-reload)
TL1 =THI1 = 0xff; //ill with 0xff to count one time
TR1=1; //timerl start run
ET1=1; //enable T1 interrupt
EA=1; /lopen global interrupt switch
while (1);
}
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2. JCHRIEFT:

/* */
/* --- STC MCU Limited */
/* --- STC 1T Series MCU T1(Falling edge) Demo ------------------- */

/* If you want to use the program or the program referenced in the */
/* article, please specify in which data and procedures from STC  */

/*

*/

AUXR DATA

08EH

;Auxiliary register

s

;interrupt vector table

ORG 0000H
LIMP MAIN
ORG 001BH ;T1 interrupt (location at 001BH)
LIMP  TIINT
ORG 0100H
MAIN:
MOV  SP, #7FH ;initial SP
MOV  AUXR, #40H stimerl work in 1T mode
MOV  TMOD, #60H ;set timerl as counter mode2 (8-bit auto-reload)
MOV A, #OFFH
MOV  TLI, A ;fill with Oxff to count one time
MOV  THI, A
SETB  TRI1 stimerl start run
SETB  ETI1 ;enable T1 interrupt
SETB EA ;open global interrupt switch
SIMP  §

s

;T1 interrupt service routine

T1INT:
RETI

END
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7.4 A 4mIERT s AR IZEF (CREFFUL4RIZERF)

STC12C5A60S2 & 41 5 jr HLA = B% v 4 A2 0 B 4 : CLKOUTO/T0/P3.4, CLKOUT1/T1/P3.5,
CLKOUT2/P1.0
55T Ym FE I B A H A O R IR T BE B AT A
AUXR : Auxiliary register
SFR Name | Address | bit B7 B6 BS5 B4 B3 B2 B1 B0
AUXR 8EH name | TOx12 | T1x12 [UART MOx6 [ BRTR | S2SMOD | BRTx12 | EXTRAM | SIBRS

WAKE CLKO :Clock output and Power-down Wakeup Control register
SFR Name |Address| bit B7 B6 B5 B4 B3 B2 Bl BO
WAKE CLKO| S8FH |name |PCAWAKEUP|RXD_PIN_IE | T1_PIN_IE|T0_PIN_IE |LVD_WAKE |BRTCLKO | TICLKO| TOCLKO

BRT : Dedicated Baud-Rate Timer register
SFR Name | Address bit B7 B6 BS B4 B3 B2 Bl B0
BRT 9CH name

R R IhAE 27 17 AUXR/WAKE CLKO/BRTHICHE 5 7 1 :

sfr AUXR = 0x8E; / /R I e 217 2 AUXR [ ik 75 Bl
sfr WAKE CLKO = 0x8F; //H IR R Th B 257 SS WAKE  CLKO ik 75 B
sfr BRT = 0x9C; / /Y IR RR Th e 2577 2 BRT () st il 75 1

FER T e P77 28 IRC_CLKO/INT CLKO/AUXRHMIC 4w 8 = 7 8 -

AUXR EQU 8EH SRR I BE 29 A7 2 AUXR [ Ik 75 B
WAKE CLKO EQU 8FH ST IR IR Th B8 75 7 8 WAKE_CLKO[f Hu bk 7 B
BRT EQU  9CH BT BN AR IR T e 27 47 2 BRT () bk 7 B

A A1) FHCLKOUTO/P3.4F1ICLKOUT1/P3.5% 4 Hi i 4 -
CLKOUTO/P3.4FICLKOUT1/P3.5 ] iR £t th 4% 1) H WAKE_CLK O 47 #% () TOCLK O fi Al

TICLKOf7#%il. CLKOUTO )% H I 452 i g I 25 042 il , CLKOUT 1Ay Hh B 4 43 26 1 5 it

A L], AR g I 2 T AR 2 A 02 07 2 (867 B B B AR ) , AN BV AR 1)

SE I 38 KT, 53 CPU S S ik Hh .

FE IR R I RE AT 7 RS . WAKE_CLKO (3ihik: 0x8F)

WAKE_CLKO :Clock output and Power-down Wakeup Control register (AN 7] {37 F-4ik)

SFR Name |Address| bit B7 B6 B5 B4 B3 B2 Bl BO
WAKE CLKO| 8FH name |[PCAWAKEUP|RXD_ PIN_IE|T1_PIN_IE |[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 BRI/ R B A e powerdown o
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B6-RXD PIN IE: #HMA T, fiFP3.0(RXD) FFLERI, HAEHFRXDYEE powerdown.

B5-T1 PIN_IE:

0:
1:

B4 -TO PIN_IE:

0:

0: 2%1-P3.0(RXD) FFIERI, tHZX1ERXDM:E powerdown ;

1: f¥FP3.0(RXD) F AT ERI, th ALFRXDMiEpowerdown -
AR, FOUFTI/P3.SH R FBRIE BT b &, BEEE T i powerdown.
ZEIET1/P3. SN VR BT Wibs &, 145 1IET 1M B powerdown ;
RYFTI/PISH T B ETIHWRE, AT EEpowerdown .
AR, FCYFTO/P3 4T BT B TOH Wibs &, HAEETOMIM: i powerdown.
25 1 TO/P3. AR B9 B TOH Wibs &, 2% IETORIM: B powerdown ;

1: FOYFTO/P3.4J T s BETOH Wiks &, tH AR FTOM M powerdown .
B3 -LVD WAKE: il F, & 75 REX _LVD/P4. 6% HAS I H W7 i CPU.

B2 - BRTCLKO:
1:

0:
B1-TI1CLKO:
I:

0:

0: 2% 1EEX_LVD/P4.6f Al e il CPU
1: FRYFEX_LVD/P4.6{% A Wikl CPU .

JE R FUVPREP1LOJANEC B 0 57 i 5 28 % A 25 (BRT) (1) B b i tH CLKOUT2

FVFREP1.O D B A 7 5 R 26 % AE 43 (BRT) [ B #h i tH CLKOUT?2,

4 AP =BRT 6 H % /2

BRT LAELE I TN 4 A% = SYSclk / (256 - BRT ) /2

BRT LAEFE 1 2THE A 4 Hi 5914 = SYSclk / 12 /(256 - BRT) /2

AN VPR P 1O JHITD B R 37 YR 2% e AE 45 (BRT) I B B HH CLKOU T2
SR VK P3.5/ TG B 7€ i 25 TR B by H CLKOUT1
FVFIGP3.5/T 1 HIAC B 4 58 I 25 TR £ HH CLKOUT, B g iy 2 T1 R g T
PEAERE2 (8% H h EE 2545 20) , CLKOUT L Hi B A= T 13 Hi %/2
TI AR LT N 4y tH A% = SYSclk / (256 - TH1 ) /2
T1TARLE12TRE I B % 452 = SYSclk /12/(256 - TH1) /2
A Fe K P3.5/T 1 HIAC B I 28 T1 R4 4 HE CLKOUTI

BO - TOCLKO: &7 0 YF4P3.4/TOID B 4 72 I 22 TO R i &0  CLKOUTO
1: SRR P3.4/TORIAD B A e i 23 TOR B 446 tH CLKOUTO, BUHY e B 28 T0 R g T

PEAERER2 (847 [ B ) , CLKOUTO% H I S 4% = ToRE % /2
TOLAEFELT BE= )% A% = SYSclk / (256 - THO ) / 2
TOTAEAE 12 TEE A (1% H A% = SYSclk / 12 /(256 - THO) / 2

0: ARVFKEP3.4/TORIFC B A i) 25 TOR i 441 H CLKOUTO

REIRTh BE 55 77 4%

: AUXR (Mudik: 0x8E)

AUXR : Auxiliary register (A~ 0] fi7. F-41)

SFR Name | Address

bit B7 B6 BS B4 B3 B2 Bl BO

AUXR S8EH

name | TOx12 | T1x12 [UART_MOx6 [ BRTR | S2SMOD | BRTx12 | EXTRAM | SIBRS

B7 - TOx12: FET #5058 & $5 A7 o

0: SEmS
1: EWf

RO /28051 5 Fr ML E I 85 (33 &, BP 124343
ZROTHFE 2805 1 FL Fr ML sE I S FE 1265, RIS 40
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B6 - T1x12: &I &% 13 FF fas 4 .

0: SERT 2 1THEE Z8051 B Fr il i B3 OGRS, BI124340;

1. SEN 81 28051 Fi AL e I B R FE 1 126%, BI040,

MR UARTE O FHTUE NV R RS, M ATIx1207 P FUARTH L2 12T =& 1T,

B5 - UART_MOx6: #5015 18 5 15 B A .

0: UARTHE RO RAE G805 1 B 5 HLER R, BI1249 4

1: UARTER EIRE 300 M) 35 B A2 A% 48805 1 B WL L FE 645, B2 4.
B4 - BRTR: JA7pRr sk A A s T HIAL

0: ANRVFMILINS R AERRIBIT;

1: RYFMSLRF R R AR IEAT
B3 - S2SMOD: UART2 145 b0 45 4147

0: UART2MJBE R R AN 5

1: UART2IHRF NGRS
B2 - BRTx12: MLy RER R A 28T B4

0: JRSLP AR R AR 120 Bt B— Ik

1 ST s R R A AR LA B - B — Ik
Bl - EXTRAM: P35/ AN RAMAT B4 4

0: RN RBRI10247F5 8 ERAM;

1: 2RI Ay R R10247 559 ERAM,
BO - SIBRS: & 11 (UART )45 % 02 A e e 47 o

0: MEFEEM B 1MENE O1 (UART D) B 2 kA 2%

1o EEMST RS R R A N 0 (UART) R R R AR 28, i 2 i 2% 115 318
AT AR AT g I RS A .

WAl A FHCLKOUT2/P 1.0 iy H it 4o
CLKOUT2/P1.0fJ i ¥t 4% = BRT Vit 22 /2
BRTx12 = | U7 Rp e R AR 2% TARAE 1A
CLKOUT2 TAETE I TAL A (4 HE A% = SYSclk / (256 - BRT ) /2
BRTx12 = 0, MO HRF 2R R AE RS TAEFEL2T BiX
CLKOUT2 TAEFE 1 2THE U ) 4% = SYSclk / 12/ (256 - BRT) /2

FH PAEFE F rp n ] BAA ¥ B CLKOUT2/P1L.0% 4y H i
1. XIBRT 2717 5 M7 0 R 56 2B 2% 58 I 35 1% 801 25 #0 fH, BRT = #reload_data
2. X AUXR A A7 2% FF FUBRTRAZ B 1, 1EA 7 e R AR 2% e i 2% 17
3. XfWAKE_CLKOZ 7 %5 FUBRTCLKON B 1, TS 45 R e A= 38 rE I 22 35 HE£EP1.0
U H i 4
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7.4.1 TERTEZ08Y ] 4RAZ A hier RO AZ Fr

1. CIEfF:

/% */

/* -—- STC MCU Limited */

/¥ - JH7RSTC 1T R85 AL E I 25 0 0 0] Gt R B A - - - */

A Y e e S e A R 2 % ) */
[ VAR A B O A B T STCI SR AR ST - */

/* */

#include "reg51.h"
/1

/* define constants */
#define FOSC
//#define MODE 1T

#ifdef MODE IT
#define F38 4KHz
#else

#define F38 4KHz
#endif

/* define SFR */

sfr AUXR

sfr WAKE_CLKO
sbit TOCLKO

18432000L

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

(256-FOSC/2/38400)

(256-FOSC/2/12/38400)

= 0x8e;
= 0x8f;
=P3"4,

/1

/* main program */
void main()

{

#ifdef MODE 1T
AUXR =

#endif
TMOD
TLO =
THO =
TRO =
WAKE CLKO =
while (1);

H

0x80;

0x02;

F38 4KHz;
F38 4KHz;
1;

0x01;

/138.4KHz frequency calculation method of 1T mode

//38.4KHz frequency calculation method of 12T mode

//Auxiliary register

/Iwakeup and clock output control register

//timer( clock output pin

//timer0 work in 1T mode

//set timer0 as mode2 (8-bit auto-reload)
//initial timerQ

//initial timer0

//timer0 start running

//enable timer0 clock output

//loop
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/* %/

/* --- STC MCU Limited %/

J S VR W Ll | Dl TV S )i E——— %/

R 2 e TR il D RS 1 %
A LERE R h ki SC 2 v E AR T STCHIRER AR —-mmmemm v */

/% */

;/* 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( 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 FERER189 ] 4RI R hie RN AZ e

1. CiEF:

/% */
/* --- STC MCU Limited */
A v (o b YLV PR S TG Tl L a— *
el OE ey o e i R Vs ST SR Y i) o O —— */
/¥ FELEFL T A B S B T STCRI R AR --memmmmemn */

/% */

#include "reg51.h"
/

/* define constants */
#define FOSC  18432000L
/l#tdefine MODE 1T

#ifdlef MODE 1T
#define F38 4KHz

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

(256-FOSC/2/38400) /138.4KHz frequency calculation method of 1T mode

#else
#define F38 4KHz (256-FOSC/2/12/38400) //38.4KHz frequency calculation method of 12T mode
#endif
/* define SFR */
sfr AUXR = 0x8e; //Auxiliary register
sfr WAKE CLKO = 0x8f; /Iwakeup and clock output control register
sbit TICLKO =P375; //timerl clock output pin
/]
/* main program */
void main()
{
#ifdlef MODE 1T
AUXR = 0x40; /timer1l work in 1T mode
#endif
TMOD = 0x20; //set timer1 as mode2 (8-bit auto-reload)
TL1 = F38 4KHz; //initial timer1
TH1 = F38 4KHz; //initial timer1
TR1 =1 /ftimerl start running
WAKE CLKO = 0x02; /lenable timerl clock output
while (1); //loop
§
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/* */

/% --- STC MCU Limited %/

I RN RN LN IV e VO T L T Se— *

Pl UL Ry Y G e ol S DS Ry Y- x/
B LERE B CC ZE R E AR T STCHIBORE AR v */

/% %/

;/* define constants */
#define MODE 1T ;Timer clock mode, comment this line is 12T mode, uncomment is 1T mode

#ifdet MODE 1T

F38 4KHz EQU 010H ;38.4KHz frequency calculation method of 1T mode is (256-18432000/2/38400)
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 1T
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 TR TR & RS HY AT 4RAZ A $aa L AONIR AR R

1. CigF

/* */
/* --—- STC MCU Limited */
/% - JHZRSTC 1T FAN AU ST AR 26 A 98 1) P m R I o e -/
[ R EAERE A B SCE A G SRR, e e */
/* R B EE E A T STCHI R MR —-mmmemmmeee */

/* */

#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) //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

sfr BRT = 0x9c;

sbit BRTCLKO =P170; //BRT clock output pin

I

/* 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
b

253



STC12C5A60S2 £ 51| 5 Fr HLAE 7S

2. SLRIER:
/¥

*/

/* --- STC MCU Limited

*/

/¥ - JHIRSTC 1T Z41 8 R UL IR 3 A 3 1A AT 2 R I b ) -/

L S I i S TET)EERD P ¥
g TS T N T GOl G =g 1 —— )
/* */

;/* define constants */
#define MODE 1T

#ifdet MODE 1T

;Timer clock mode, comment this line is 12T mode, uncomment is 1T mode

F38 4KHz EQU 010H ;38.4KHz frequency calculation method of 1T mode is (256-18432000/2/38400)
#else
F38 4KHz EQU OECH ;38.4KHz frequency calculation method of 12T mode (256-18432000/2/12/38400)
#endif
;/* define SFR */
AUXR DATA  08EH ;Auxiliary register
WAKE CLKO DATA  08FH ;wakeup and clock output control register
BRT DATA  09CH
BRTCLKO BIT P1.0 ;BRT clock output pin
ORG 0000H
LIMP MAIN

;/* main program */
MAIN:

#ifdeft 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

[BI1Y /s gmfE, et/ PR N e R0 AR HER, @R T
gk, IEMRBEEST, BT EA RIS, RS R WIRS R, SR B P A
BEBT, WEF KRB R:

1) TAE % H]9% (TMOD. T2C0N) fHE

2) VBB () 8 % AN THx TLx. RCAP2H. RCAP2L;

3) T VAT ETx EAREE, A8 LT+ s

4) A/ AL TR % B 4 .

PR UL N /- $ 2 0% 1 9 e — T A4,

8051 R4 1 ALY s I 2/ TH AR 0B L2 A WO L @B AT T2y,  BUEInLoh-as, Bk,
Afe B S BRI EUEAE R T B E B N T A A7 28 T TLxH 2%, T 200K SE B T H 254E LA
2%, 280 2" ARRAN,  DAFLAMIGAE AT B 1 B TR TLx .

Voo LR EUE X, THEEEK R A (n=8. 13, 16) , IR AT THx . TLx i}
HME M2 —x, NP2 NEUEE. #lin, TAET RO N 136, MWn=13, L2V,
TAE K B 16, Nin=16, A2 NAESELE, Fril, HHEHIMEN (0 = 2'x.

TR, SRS AR, ML S E IR I O . R, R AR N
M RGPk € i) EAH AL s R . B CLEA6MEz A, AL A 30y -

12 12

N nf:l:ﬂ\:: = =
LA JE EEyE AL us 2us

bR ERS I ] Te = x « Tp

X To LA, TP € 18], ONPT i ik k. ToMTp— o8 CRME, £E5RH
Tp/a BRI ATSRAFAT T THEUEx,  FRRExoRAMLY, RISRAFE R 8yiME. 8P

(x) fp= 2" - x
Bhn, BEREIATe = 5ms, HLEEHITP = 2us, AR ERHHkE
5ms
= _ v
X s 2500{X

Wik TAE 701, Min=16, 0 S8 B A 5 i A ) - SO N -

(x) fh= 2" - x=65536-2500=63036, I Tt oAl LA A8+ /NI 4 BISRIFES
57 }93CHEE NTLx, =58 AF6H%E N THx H o

TAEAO. 1. 20 E RIHEIRES) 798192, 655361256,
XM R B, W TR SERR TR BRI 5 2R 3 s A 7S kA RO
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[F2) it/ iH5ess s A gmfe, RN RS, e/, ErfETe
= 10ms, FHAZEN12MHz, & 10ms ] EHIGREE . 2 TAET 1. tHHEA T EWIE: K8
LSEHIME NFOH, w847 #11H NDSH.

(D Ve

PRBHIaaH, — e ERE R AR BT SR € I/ T B as 24T DhRE 1 M S RO E S5 TUE.
FEFF, ARG R P a0 T -

START:
; EREFER
MOV SP, #60H s B HERRIX 4k
MOV~ TMOD, #1OH s EFETL. EREL, AR
MOV THI, #ODSH ; WEETTHEIE
MOV TLI1, #OFOH s WET S THEIE
SETB  FA ;
SETB  ET1 ;} Jreis
s HABRIIE AR T
SETB  TRI » JAEITUF G THN
: S FEF
(2) PRSI
INTT1: PUSH A ;
PUSH DPL ;}f)ﬁgiﬂ%yﬁ
PUSH DPH ;
MOV TLI, #0FOH ;} Y E
MOV THI, #0D8H ;
s BT AL EE AR
POP  DPH ;
POP  DPL ; } MRS
POP A :
RETT ;AR [A]
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XEBER T HPMIRS FIRF AR R . STC12C5A60S2 251 28 5 AL i HP 1 Jg T 2 b O
H—NREPWIE AT HIT, —RENEHK, W7 HEBIEA 2 2 IE R Wik
%R X LT .

[ KFARERIE Bk 5 o e d g I/ T+ B de 28 AT ok 5 ks A, H -t AT 32 P 5 I /3
B 0ml g /T EES VAT SR B . A e i/ REs0 (T0) Bl #Eat, AR R 1%t
INTOS| A _E F 1F Bk rp 3R 47 fik 9 ko

INTO B i
T TOH % T
Ja 3l fZ1k
VEEGATENT, HLEsEIATP Nlus. ABIFER BLm s in T .
INTTO: MOV TMOD, #O9H 3 WTONER 7301, GATEANL

MOV TLO, #00H

’ vE
MOV THO, #00H ;} THO- TLOTE0

CLR  EX0 ;. FINTOH My
LOP1: JB P3.2, LOP1 ; ERFINTO S| B 5
LOP2: JNB P3.2, LOP2 ; ERFEINTOS| I i P
SETB  TRO : JHENTOH AR THEL
LOP3: JB P3.2, LOP3 ;S5 INTOfE BT
CLR  TRO ; 1= 1ETOH %L
MOV A, TLO s AT EUE %A
MOV B, THO s R AUEIAB
: s THELRK SE A b 3
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[14Y  FIH e /T B AR 0ml s i/ 114028 LA Tt 11 50 R4 M8 m B 0 N ity 11 76 2 FH 2 11

FESEE N ] 2R 4t b 8 2 LA B PSSR R I INTORTINT LANE S, 1 I /v Has AT
2o, WARRE TS TGN SN b Wil . B € I/ T8RS Lo S AR B X T 7 5K
2 CHZHEHEN) , WEITBYME AR, T DA —AS SR ik, T 5es 8D [F 03 H
BT N W SRR S GL TR, I ENLRR AR W], A S 7 50— oh i v i i1
Hi. BATER/THEEST (T KPR E s A WS R 7 a8 . AR n i T -

(1) FEFE:

ORG  0000H
AJMP  MAIN s T
ORG  001BH
LJMP  INTER s FLTIR W AR 2T
ORG 0100 ; EREFAL
MAIN:
MOV SP, #60H s WEMERRIX
MOV TMOD, #60H o WHEEMN /R, o2
MOV TL1, #OFFH s WEITHEUE
MOV THI, #OFFH
SETB  EA : JT Ik
SETB  ET1 : JFERE/TH s Tk

SETB TRl s A SER /B L
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(2) PWIRFIES (BRI IS )

INTER:

ORG

PUSH
PUSH
PUSH

POP
POP
POP
RETI

1000H
A

DPL
DPH

DPH
DPL

S T AR 55 A ) 2 AR 3

; } B NHART

'} s

; } Bl R R

; R [Al

[#15) N ARG FR@EEPL. OFIPL. 14 5% H #8200 n sF1400 v sHI7 . Nk, RS
RN /T80 (T0) , ER RS, FEMON6MHz, TP=2u s, Zi1-5493E R % 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

3 BWEETOER /753
s I ETLOWIMAE
s I ETHOWIAE

=}¥FEPI$'E
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(2) T IBT AR 25 72 7 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 WPL 1 HE 5 BUR
RETT ; &M

FE SR N FH o 2 JRE A T R T

(1) SERF/ Tk S ik

SERS /T BES R Bt BUE 2T Rl 0% Y 1 EHLE SR P WAL B, el A RRAE A B Bl it
A7 o AEAN IR0 375 5K F W7 21 FE LR 2 A B 1 L AR BEAE AL IR (RIS, LK A I it I R
BB A RTAR, — AR EN 3SRl L, ey Semf A B Rik%E. K%
WO 7 6 ] BIE AT, AE R BORSCIN PR 237 5 DR AT AME S Tt -

T ey e b S S PRI TR SE RN, X E I/ B AR5 R0 B A A S —
s FH T v T S S N T SR A S AR B R 22 RN 2 IR HaE S AR W E /B
Trh T N GERS , DU R R S5 R B BOME R SRR 1A T BE T SRR,
Il FH T Il S

BlniERER r R E RGN Bl BT BRI &7 A Sei iR % . XA & R
NBHMEINECNRD RGUIRRIRE . FTIEEIAAME, BIE R WIR S A2 0 THx . TLx B Hr & 1T
BAMERS, BORETHx TLx M [E103 B SCEHT MOTT AR R SE THEUE B . FF M= B T B E
FATE R E . R AME T
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CLR EA s 2R

MOV A, TLx s BRTLxH St A

ADD A, HLOW : LOWA SR 19 v B9
MOV TLx, A o WERFITHEIE
MOV A, HHIGH s T T XA
ADDC A, THx T ECME M
MOV THx, A : BT it EE

SETB  EA 3 JEHR I

(2) BIAFEBGSATH T EUE

TEBNASTHGSAT 1 I /TH B T BB R, WRAINER, e se e . XRFEDNA
A HELE A — B 2[R R B THx AN TLx A Sl . bedn, SRR TLx R T, BRA e i /i S b
TIBATIRAS, TELTLxA WA 7= R M THEAL, TR E S THR AT P2 AR AL, X I 132459 PR THx A AN )
T [FFE, JoiETHEIETL ] G H 4 .

—Fh T A VR SRR THR, JEIRTLx, K OR AR I THEEAT FL B 2 W s
MOEARSE, AT E e R B, BUEE BRERE, EERANE RO EE. E

AR AR L R
RDTM: MOV A, THx ; BEHLTHX A
MOV RO, TLx ; EELTLxfEROH
CJNE A, THx, RDTM ORI IRTHXAR, 5 AHAE, A1)
o HIERS, FEFAE FIAT, 75 0 B3
MOV RI, A . W THxAE TR
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7.6 AMAIGERTETO/TIENRE IR S121E
STC12C5A6082 ZR 51 A HLHJAUXR AT 17 7%

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 R 4t
SO51HIIESE, BI127040, XN T HAEALS8051. (HH AT AFATI2/0 0, SCHLEIERIIT.
TOx12: 0, ERIAR0RAES8051IEEE, 12534

1, JER 20 L R AE 8051 I 1265, ANFr4i
Tix12: 0, ERF A 1RAES805 I8, 12734

1, SRS A S8051 /1215, AN
WIEUART & 1 FH 5 I 2% L0 R AR 28, TIx 1207 s il LA HIUART 8 /2 12TIE 21T 1

UART & LI R0 -
STCI12C5A60S2 R FE1THIS05 1 FE /L, N T HEAAL4:8051, UARTH: &N & AL 48051
£0]

UART_MOx6: 0, UARTH: FAER0 2L 0 12TII805 Lk, 124341
1, UARTHR RO B2 AL SR 12THI8051 1665, 25341
U SR 5 I 2R T U e 3R 5 A B, UART A3 1133 3 Fh T ik HE R v

BRTR(S2TR): 0, ASFCVFMSr bR & AL adisqT
1, FOVFAL R R A AR IBAT

S2SMOD: 0, #4

1, H2/UART2 HUBHRER x 2
BRTx12(S2Tx12): 0, MALPREFR KA 12 E 8 H— ik

1, BT PR R A SR LI i R — Ik

EXTRAM: 0, SRVHEH AT ERI1024F 159 ERAM

1, ZEIL{E NIy ERI1024 7159 FERAM
SIBRS: 0, #R%, HO1MERRRRA SRR ER 251, SIBRS/EH 1A K AL B I £ 07

1, ST R R A RE N B R R AR RS, MR e I 28 119 2R, nTDME R
T 5 A B

HH D208 HL,  H 2702 25 ST S R R Rk AR 3% (2) 1R A R Rk AR 3%, B 24N RE
5 IR PR I 2% LSO R R Ok AR 2%

L] DL 3R I 88 LI R R R AR 28, ] DL B R R R AR 2 (2) TR NI R R
A e
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o=t /4= N
F8E FHITOEIE

STC12C5A60S2 41 % 5 HLE A 24K FHHUART (Universal Asychronous Receiver/Transmitter)
TAEA R T AT EEE D (B O IME D) . BB m2N RS, — DA%
TEas . — N EBATE I A A A — N R R A B Y. BB AT O BURE S oh 2 th 2> B4
ST B RALGEpP SR A, AT DLRI RS AR B . R b3 H e S NI A REE
Ui a5 LB T ANRE B N, IR AN 2B P il DU A — AN bEfD . &3 4T VLA B AN 25 o
AL A RS AR 99H; B AT D2 B AN EE A% S F O M bk AD 2 9BH. B AT O LN B 2R 4R
AT I SRR DI BE 2 (748 SBUF s BR AT M2 RN ZZ P28 GoRR B8 AT 18 15 e IR T R B 77 23 S2BUF

STC12C5A60S2 2 41 FL F HLI P AN H3 4T I # 4R TAE 738, Forp oy 201 3 R 2R 2 Ay AR
0, FEAREER, DMEAFENAEER . AT S E AN R R R A E BN 1
TAET7=R. FEMLUnTE S A s b W7 SO iy R A TR R AL B, R RIS

STC12C5A60S2 2 41 5. 5 HLER AT 1116 B [ B30 43 /& TxD/P3. 1 FIRxD/P3.0 5| ji,  H 47 12
Xof R (R RE A 43 SR TXD2 MIRXD2 . I8 It 15 B AP IR D) e a7 A7 28 AUXR 1 S2_P4/AUXR1.417,
17102 (UART2) THRERT AFEPL UAIPA L 2 [AHE E U1 . 24 84T 2T REAEP T I SEELI, o B fY
EHZEPL.2/RxD2FIP1.3/TxD2. 4 H 4T CI2ThAEAEP4A I SZHILRS,  Xh N7 ) /& P4.2/Rx D2 F1P4.3/
TxD2.

STC12C5A60S2 R F L ML ERATIAE 11, BR A TERE G4, dr] 7@ sl — e 2
ANFHATIOE, BifE HE—FF e, ST R BRITINES.

8.1 BITOTHHEXFFS

frtuht K755

g ik Hihk: MSB LSB SAH
AUXR Auxiliary register 8EH | Tox12| Tix12[UART M0x6 BRTR|SZSMOD|BRTXIZ EXTRAMlSIBRS 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 [smoD | smopo | LvDF | POF | GF1 | GFo | PD | IDL {0011 0000B
IE Interrupt Enable A8H| EA |ELVD|EADC| ES | ET1 | EX1 | ETO | EX0 {0000 0000B
P Interrupt Priority Low ~ |B8H|PPCA | PLVD |PADC| PS | PT1 | PX1 | PTO | PX0 0000 0000B
IPH Interrupt Priority High | B7H | PPCAH|PLVDH|PADCH| PSH | PT1H | PX1H | PTOH | PX0H [0000 0000B
SADEN Slave Address Mask B9H 0000 0000B
SADDR Slave Address A9H 0000 0000B
WAKE CLKO|CLK-Output Power qown Wake-upl o peawakEUP|kxD_pix 111 e e Jro_ e v wake [srrciko]riciko]rociko] 0000 0000B

- control register
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STC12C5A60S2 & 41 ¥ Fr LG /e
1. B1TO1 AT HIEF F88SCONFAPCON
STC12C5A6082 Z 51 H AL AT H 1A AN B 4738 . BR AT 181 27 47 25 SCONFH B A
RIEPRRFIR TN 58 25 /7 45 PCON,
AT R B A7 45 SCON H TR B A AT 1845 11 LAE 7 SRS s il Thig . A% =R T -
SCON : HAT#EHIZF /748 (A {7 F-4k)
SFR name | Address bit B7 B6 B5 B4 B3 B2 | Bl | BO
SCON 98H | name | SMO/FE | SM1 | SM2 | REN | TB8 | RB8 | TI | RI
SMO/FE: 4PCONZF A7 4% H [FJISMODO/PCON.6A A1, %47 I F WU A I o 2448 0 2] — A~
ToRF AT, @I UARTHEC S R B . B LTS = .
HPCONZF A7 2% 1 [JSMODO/PCON.64 MO, iZ%A FISML— L $i 7E A 471845 1 LA
S WFERATR.
HASMO. SMI14% A ZH A e B 47 1 L AE 5 s

SMO | SM1 | LAEA= | DhREWLA PR

0 0 J57R0 E—f{;%%i% UART_MOx6 = O, R ESYSclk/12,
3 } T i UART _MOx6 = 11}, BRFHZSYSclk /2
8/LUART,

0 1 N R 22 A (2%M9P/32 )x(5E I #8138 HY SR o BRT M ST i e 38 2 28 (1033 HH 2R)

1 0 2 9fZUART |(2°V°"/ 64) x SYSclk & 4t TAER &%

T T e %ggg}{ (2590732 x4 1 935 1 %€ SOBRT A . % 2 SR £ )

HT1x12 = 0, &2 1A% H 2 = SYSclk/12/( 256 - T H1);

HT1x12 = 10, ERER 1% 2 = SYSclk / (256 - T H1)

MBRTx12 = OFf, BRTFMSZIARTZ KA 25 ¥ H % = SYSclk/12/( 256 - BRT );

MBRTx12 = 1], BRTMSIHARFZR KR A 35 H%i H 2 = SYSclk / (256 - BRT)

SM2:  fuif i 280y A3 2 HLEE AL
e R2e 5 A3, W ESM247 N1 HRENAZ M1, RS AL Tk miii e iR 74 . i
A DA U B 55947 (EPRBS) Sk Hhhibiyi:  #7RB8=1, i B IZMWUE Huhkl, HubkfE
BRI LAHENSBUF, FEAERT AL, HET07E A B AR 5 F2 7 b FR b AT Motk 5 be s #7RB8=0,
VERZ AN 2 ook iot, B Edd HARKFRT=0. 767202805 3, fnFSM247 A0 HREN{
R, BRSSO AL T b it 577 2 B 2R RS . AR IR IIRBS NO0ER 1, ¥l fEF2 Ik 2 1
& HHENSBUF, HAERI=1, LI RBSIE & R 567
7 AT RO AEZHLEME 73, IR PF T N, ZERE SM2 NoA0.

REN: fo¥F/28 1 AT s d0 . A B REN, BIREN=1N R0V AT HUCIRAS, "IJH3)
FATHAERRXD, RIS . AR /REN, RIREN=0, JIZEEFIL.

TB8: {E7 28073, BONERIEM MR, &R E R BEALEGE0. B, v 1ERL
P IR I AL B8 2 WL AE Hh R s b it A s it b A o 7677 ORI e, &4 AN .

RBS8: fE7 2873, W B EBEON s, (N7 ER I AL B bk it / £ H it iy b 7 A

75 RO A HRBB(E SM2=0). J5 71 - 454 FHIRB8 (B SM2=0, RBS & F:US 2 (1457 1E47) -
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TL:  RIEFWE R P Brbr S, 77300, HEATRIAMAR AL AR, N E s E
Bz, BITI=1, (A EHUE RSB, w B WS TLA AU AR E S, BITI=0. fEHAh 75X
o RS IR IT A6 A IE I i N BRREAE B, RITI=1, i S W Je T T AU A %

RL:  BChWrg Rbr &AL . E77300, AT RCE 55 80145 Ay il N SRR 1 H 2l B A RI=1,
) EALE KA W, ma R ERIL AT ARE S, EPRI=0. 7 H AL, BRATHEIK
FI42 1l A7 fy v B INF 2] py N BB AR AR B A, BIRI=1, [H]CPUJ T I3, Wi 87 v By J5 R 4
RS S .
SCONM T A ALl B BHLE A E 5 EA A% “0” . SCONRFITHAEN98H, Al {7
HE, B AT HBHE HO8H~~9FH, 1] FH# A SeI AL B
HFATIRE IR BOER: G WURIETERR, WEEEE S EALTI, BITI=1, 53R Wb,
M — WS BN, B E s B AIRL, EIRI=1, iESRAWT AR, BT TIAIRILL “ B2
Y RAMFENIERSW, BTN R W SR AN ATE R TUL & RO K b, 207
T IR S5 2 7 R B TURIRUEEAT 20, SR 43 AL EE . BRIk, A HR Wi sRobs 2607 30 AS B o
HEZNE, UOUELHAEO, 5 IRKE B I — IR SR 2 IR B R

Y47 i) 25 A7 45 PCONH f)SMOD/PCON. 7H T B 701, 72, J7 3R 2 N

%,

B YR 12 1) 27 A7 S PCONKE A F

PCON : HJg#H| a7 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: WL . Y H BB A7 SMOD, HISMOD=1, Mffi T s 501, 2. 300K
FERINAE; SMOD=0, & TAE 7 AR RN . "4 SMOD=0,

SMODO: i A A Rz HI67 . 24SMODO0=1, SCONZ %255 (1ISMO/FEAL ] T-FE (i i
K ThRE; 24SMODO0=0, SCONZFf7#s -H FISMO/FEX H T SMOTSfE, FISM1—L 45
SE AT IO TAE 0. ZALRTSMODO0=0
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2. BITOHIEE HDZ F2ESBUF

STC12C5A60S2 2 H1 5. HLIY H3 4T 1 128 ph 25 47 4% (SBUF) [t hik 22 99H, S Frs2 24> 2% i
9 B SBUR IR 52 A At SO IR Nk, 12 SBUF 3 /E T 3K 158 O B B 3R . N AE 4y
XN NAF AR, I RS A8, 14 RiEares.

FATIIE N B BUE A AR . EPTA IS ATIEAE 7 U, 785 ASBUFfS 5 (MOV  SBUF, A)
RN, SRR R KON AL AT 4%, T8O Bl 7777, MR AR A A7 4%
Az, MRAEAFR LA Bz “17 BTBSIIE R A AL A 4745 600, FFHEAT KX,

AT TE AT A7 e — MM RAL ZF A7 . 7277 SO e I KOR8AL, et 77 2Ny
L. H—MiEl e, A7 s P EUE 7 5 RN R AT B 2 4 SBUF T, HLEE O
SCONZF A7 &5 P IIRB8AL . 2R 1T SM2 {345 C S B ) Bl To R, RB8AISBUF H! A A AVAE.

HI T SO E A A i N T AL 2 A7 2 FISBUF 22 4%, AT BE A — Mt B i e K B e A%

WAL AR ASBUFJE, FIAZBUFRREMCT —Wif5 2, EHUNAE iU 45 AT ASBUFZE i 4
K BARIBGE, 75 WG — W 22k . SBUFLAFAT 7 Uik AE N 8 i 2k

3. EENF FERRAUXR
LA AE 2R AUXRIVRE 2 S & & R -
AUXR : FBhZifras ORAr3-41k)
SFR name Address bit B7 B6 B5 B4 B3 B2 Bl BO
AUXR S8EH name | TOx12 | TIx12 | UART MOx6 | BRTR | S2SMOD | BRTx12 | EXTRAM | SIBRS
TOx12: SEI 2RO E % & ]
0, EN20ZE48051 HE, 12 2r4i;
1, TR0 KIEERES8051 12 £, A
Tix12: ER 28 1R & &AL
0, SENTEE1 BAE48051 M, 12 /3Hi;
1, SERTEE1 [P B4R 48051 112 1%, AN
I SLUARTER [ FH i I 28 LI B R AR 28, TIx 1207 Wi i) AFSHIUART 5 T2 12TIR 21T T .
UART_MOx6: A AT AR O 3845 ol FE 15 B AL
0, UARTH DRI ROZESI2THISOS 1, 12474;
1, UARTH: M BRER0 B3 B AL S 12T 805 L K665, 29353
BRTR: M7 R R R AR S s T4 m A
0, RNARVFMSLIASR KA RIZIT,
L, RFMSLERF R R AERIBIT
S2SMOD: 5 [T 23 5 AN A5 728 1AL
0, H 20 RERAIIRS 5
1, BB O2MBRER IS
XFF-STC12C5A60S2 RFI . Hl, H H2H Gefd AL R R R AESRIE NP R R AR, N
Retg b £ S8 I 2% LVE A R R AR e, T ER LR AT LU B N 2 1V N e R R AR 3%, T LA
TRPBEIHNT P R R A B RIS R R AR R
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BRTx12: MOSZIEREZ R A S8 v il A

0, FHSLIRHFR KA B2 Bt B— K

1, FRSTRRER R ARG IS — IR
EXTRAM: 0, SRVFEH AT EBRI10247755 ERAM

1, 2RI NS 10247755 FERAM

SIBRS: HAT YR AFZ R AR SR IR B AT o

0, R4, BITOPIRERRAERIEFEN L, SIBRSZ B O 1R RFR R AR IEFEAL;

L, MSZPRER R AESAE N BAT ORI R R A 8%, EBT e BT 28 1R BREAL, BT DAME At

372 I g1 A

B U] DL R 2 I a8 IO R R R A By, AT DL BT S R R R AR SR MR R R AR
o MU EAUXRZ A7 A% ISIBRSAL (FRAT IR R IR FEAL) IR, BB AT DML R R R A
FAE VPR R AR, DR 8 I 28 1R DURE I HE SR AE S e I 8 / 1 F 408 / B iy L e .

4. JRE YR & 38 F 725 BRT
PUST Y 2R 2 2R AT AR BRT (Ml N9CH, BB NO00H) FH T4 17 B B Ik 18] 5 % o

STC12C5A60S2 2241 B B L2 I THIS05 LB Fr ML, 07 J5 3 4L 58051 5 L
T SLUART & 1 FH 52 B 58 Lok e 22 2k 9%, AUXRAF I T1x12/AUXR. 647 5 AT LA #IUART & O

F12TIE 1T,

5. \HLHb I35 Z 7 88 SADENFISADDR

NT FEZHLIEN, STCI2C5A60S2 R 5 MLt B T ML HLHE 3 ] 75 77 4% SADENFI
SADDR. JL AP SADEN & ML HE AR 25 A7 5 (Muhk yBOH, & A74E N00H) , SADDRAZ MALHHE % 17
% (Mol MA9H, EALEAO00H) .
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6. SEITO1HEEXAEFRIE. IPFIIPH

AT DR RVFALESHSL T R W R VR R A A TEA, TR BT oV 5 A7 A RS s R
IE: I RiFZifias (A 3Hah)
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl B0
1IE A8H name EA | ELVD | EADC ES ET1 EX1 ETO EXO0
EA: CPUIE TS VFF AL, EA=1, CPUJFUHIWT, EA=0, CPUJFHFTA ) H e .
EAPIAE A2 A W So v 2 s il o B A3% rh BT 7 e 2 EAR ] FLUE 52 2% v BT 5
O T o 1442 i A 3
ES: &7 AW o drfr, ES=1, SRUFEATOFRE, ES=0, 251L847 0 H,

IPH : AR R da il w5 A7 d . (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: TR S g il Zr e ik (AT 23Hhb)
SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO
1P B8H name | PPCA | PLVD | PADC | PS | PT1 | PX1 | PTO | PXO0

PSH, PS: H47 L1 b Se e gz il 7 .
2PSH=0 HPS=01}, & 47 H 1+ W N E AR Je 2% b B (FE 55 4%0)
PSH=0 HPS=1, 47 L1 A BRI e e i (R 52k 1)
M PSH=1HPS=0/F, 47 O 1R AR m e g b (15 2)
MPSH=1 HPS=11}, 847 H 14 W @it Je 2 b b (P e 4%.3)
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8.2 HITO1ITFIRR

STC12C5A60S2 A5 H Fr ML BB AT IBAS #0480 TAER S, Al 8 gmFE X5 SCONH )
SMO. SMIW B THFE. Homl, SRR3R L EE, BN KIEMBEI 75/
HAHAH I AL TAME IR ERR0H,  ERAT D E NI B R A 2 A 2 .

8.2.1 HITONTIEEN0: FELBFEFR

EREROIRAES, HBATEGEE D TEERSS B G FREA, BT OEX0MEEEERE
FLUART _MOx6/AUXR.5 = O, HI%Rr [ 2 ASYSclk/12. 48 4T AR 11815 3 5 B AL
UART MOx6/AUXR.5 = 10, HR45ZE @ NSYSclk/2. #1497 H ¥ IRxD/P3.0%w4 N, [F)25
ik (SHIFTCLOCK) HHTxD/P3. 14, Kk 2 &8Mr Euds, A7k

BEROM REIEFE: UENPATHEEIE S N IE 4 SBUFTE &I Ja 2 ik, AT D RLKE
SH F 4 LASY Sclk/128%SYSclk/2(FHHUART MOx6/AUXR.SHf 7€ A& 1243 S48 A2 253 450 FU 4 M
RxDEF 4 (MRS B hr) , RESEh WidsETIE 17, TxDE I R B # 67 ik (SHIFT-
CLOCK) . #EWEs-19 “Kik” Fimnw.

YEESHERGE, MEE—AEE, KEEREmESENDA R (FHF) , RFRxD R ISR,
[F B Fo VP TxD % [ 2B RS A ikt . — il (847) £ dis A ik e et , S 4xhlum ik B ERE, RA
TIfRFF R, EHWHEIRSE . EFREEIRR, LARHRAETIEO,

oo #E: HoRli s, BB W kAR ERL, RIRI=0, #4702 foE ]
FIREN=1/ 3 2 B AT B0 O 72 . B e lod #2 /5, RxDAFEATH NG, TxDN A fk i
Fo. SR AT R R NS Y Sclk/1288S Y Sclk/2 (HIUART MOx6/AUXR.5Hf & A& 1253 ik &
29340 o BT E8-19 “EUR” FR.

MEE i (86D J5, EHE S B, bR ERIMEE L7, 2HWHIERES. 4
PRI, U I AR TIFO

TAE TR0l , AZiiE 02 LB S HI A SM2, AN TBSAL FIRBSA . HI T~ J 4k 2 [
SEANSYSclk/1284SYSclk/2, Toifi b #e5eft, B4t A ML I e /R R R RS AT ik

AT 0 TAERL O R B W E8-1FR

H R BT L, R TXRIRXAE f B 070 = A R s SRA5 5 R BEALTI=18RI =1, 2“5
1T “REENUFERFB, BT AL R AR WS 0 U R B R THA ERIE R AR I, B AT8FIE0
HH W SR AR S AL TSR
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INTERNAL BUS

WRITE
S;OF RxD
U - OUTPUT FUNCTION
[ ZERO DETECTOR]
»START SHIFT
SYSclk/12
0 TX CONTROL
»{TX CLOCK  TI SEND
' SERIAL
Syseli2 —1 PORT -
INTERRUPT X
| S ciock R OUTPUT FUNCTION
AUXR.5(UART_MOx6) > RECEIVE
RX CONTROL
REN SHIFT
ﬁ:D_’START 1111110
1 . INPUT FUNCTION
LOAD
SBUF
READ
SBUF
INTERNAL BUS
[T WRITE TO SBUF
SEND L
SHIFT |_| |_| |_| |_| |_| |_| |_| |_I— TRANSMIT
RXD(DATA OUT)\__D0 X DI X D2 X D3 X D4 X D5 X D6 X D1/
TXD(SHIFT CLOCK)| | [ | | | [ | [ | [ I | I | |
I —
[T WRITE TO SCON(CLEAR RI)
RI | —
RECEIVE
SHIFT M1 N M M Mn Mn Mn M RECEIVE
RXD(DATA IN) 20 e 2 s = P e I

TXD(SHIFT CLOCK)| | | | | | [ | [ | [ | [ | [ [

KI8-1  H AT L AR ROTS e S M S PR B
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8.2.2 EITONITIEHER1: 8{LUART, F4FRAILT

A ESCONMISMO. SM1Y “017 B, H47 L DU TAE. B8 UART
fel, —WifE B N100: IAEEEA, A EdEAL (IRALFESE) A LA b4 . JREZRATAE, Rim]
WIEFH BT E . TxD/P3. LNKRIEEE, RxD/P3. OGRS R, 47 e T %
IRIEHAT

FI8-2 0 H AT 15 X1 ) D e 25 4 7 i I8 B it s ) )y ]

B AR R FATIEE B RIR R, s A A7 R IR s TxD#i o 24 FHHAT — 5%
5 “SBUF “MI84HEshBTEEMNRIE, B “SBUF” 5510 “17 BANREBALFFEE
MBI, FRIBANTXEE I P ICTF UG Rk . Rk A7 1€ I A2 HH 1643 £ a8 [F) 25 .

FEALZF A7 45 1 B A W 4 B I8 Tx D K0k, fERER A AW A “0” fExb7R. 4
BRI i B AL i fF w0 AL B, BRI EMR R “17 , FEEMAELRMEN
“O7 , XAREFAE, ETXIEGI IO — kB, RE MR KIEES “SEND”
KA, SEM—WUE BRI, HFEMTWHERATI, BITI=1, A FHE R Wb,

B O A2 SR BALI R VAR EAZREN, HJREN=11}, #2088 DAk ik s
R P167 A0 I TH KA B AT U TTRXD, il B RxDg 1N “17 — “0” (1) S Bk AR I 5t 5
SIS SR, LRI E AL 16 A AS, ¥ IFFHAE R AN FE AL 27728 . E A0 165390
TR R e SR ) [F 2 .

1673 BT E 28 16 IRAS 24 LR 26 CRERLIR LNt 18] 359 81656 4, (EREAL I TR 7
8+ OMRAS A #5 X Rx D3 BT KAE, PR IXCRIEHS “=FH_" F{E, B3
R R /D2UGHHFEIME, CAMVHBR TP m, Ml dEtk. fERanir, WS ERBIMEAR R
“07 (KRESP) , WA R, BB, JFEFRENT17—"0" Bk el ®
HIEIEA AR, WK AL T A, R HERER.

PRV B DRI AL FFAF A G RN, T AMIFFHIA A H, Ailgaair” 0" #% 2
AL A A SR R A T, RXIEGI B E B G —IRFe A, TER— M. 25 [R5 2 LU
AN F A

* RI=0;

* SM2=0BZ N B 1L 0 T

ISR M 2l AT 3, SEELR B NSBUF, {5 ILAZHEARBS, EAIRI, RIRI=1, [ EHLIF
K, 5 LR FIRE L, MBI EE IRk, TwkmesSs, #ik
A E RRXD Y 1 F717 70" IBkAR, gkalk N —mipEelie. Blcha R, EmpiiE, o
INHEAFEO, BIRI=0. MFE RO T, SATHE TETEAN, SM2EEN0".

AT IS A R I R 2R T AR [, AT AR R R £ ) /T H A0S | B R e R A A
A
AT A B L IR R =250 32 X (S I /T B 2 1 ) R B BRT ST I8 5 O A i HH o)

MTIx12 = OF, ERTEF1AI% H 3R = SYSclk/12/( 256 - THI);

MTIx12 = 18}, ER 2 1A% H 2 = SYSclk / ( 256 - THI1)

BRTx12 = Off, BRTJSZIEHRZE K A28 13 H % = SYSclk/12/( 256 - BRT );

MBRTx12 = 1, BRTBSZEAFEE R A SR A% 2 = SYSclk / (256 - BRT)
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Timer 1 or BRT
Overflow

SM
=1

INTERNAL BUS

WRITE

TO
SBUF

. |l

ZERO DETECTOR|

+16

START

SHIFT
TX CONTROL

TX CLOCK TI

DATA

SEND

SERIAL<_C(:I
PORT

INTERRUPT
» +16
VSAMPLE
1-TO-0 RX CLOCK RI I§OAD L
TRANSITION > BUF
DETECTOR START RX CONTROL gypy
1FFH

A

o BIT
»|DETECTOR | L 7

INPUT SHIFT REG.
RxD (9 BITS)

LOAD
SBUF

READ
SBUF

Mol MMM M MM n n n [nn

WRITE TO SBUF
SEND

—
DATA TRANSMIT
SHIFT m_rn ffmn n T Tl
XD \ /D0 X DI X D2 X D3 X D4 X D5 X D6 X D7 Y STOP BIT
71  STARTBIT —

RX CLOCK

o fnnn n n qmn .17
RXD lsuakrr/ D0 X D1 X D2 X D3 X D4 X D5 X D6 X D7 Y sropBIT

RECEIVE 311 DETECTOR SAMPLE TIMES
SHIFT 1 1 1 N 1 1 1 1 1
RI

KI8-2  H3 AT MR L Th BE A A 7 T T el A i e 1
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8.2.3 HITONITEHER2: 9{LUART, FiFREE

HSMO. SMIMAL L0, 47 1T TARERI 2. #4711 TAERB 2 990 £t 7 20 18 (5
UARTHER, H—WifE BB AR ARG, SALEWRAL (RALAES) . I gmARhs (58
O EHE) AN A5 1R o RIERS il gmFEAL (BB 20dE) HSCONH (I TBSHR ML, Al #fhi% B 18k
0, BLH AEPSWH K27 A5 R 56 A7 PAE 2 N TB8 (TBSEEL AT 1 Jy £ AL AS v (- b bk Bt bk 47
SCRTE N IO A AR B AL) o BRI S5 90 £ 4 2 ASCONTIRBS . TxD/P3.1 4 K& % I,
RxD/P3.0 480 1, PAas X AL AT Bl K 3%

B2 R A -

R AT IR S A 20 4 R =05MOD/64 X (SYSclk 248 LA 2%

IR R T S S AE S PCON T FISMODAL AT B, 24SMOD=1H, ##£1/32 (SYSclk)
: MSMOD=0I}, #%#%1/64 (SYSclk) , #iMFRSMOD NI LN, o W, B2 M4 R 5%
AR bR [ 1

PI8-3 A Hf AT 38 A5 A5 302 1) Th R 45 # 7 : B B HLBeie R B i I P o

HE8-3 vy 1, MEA2FIEIAHEL, BRRR R LIRS A, KORm HTB8IR ften o 7

1 BOBHRNA RSN, HoRTIBEAS A ISEAMF, Halle/ SRR B R i L e A A A
AR S — U S5 L RN 22 B 2 A
* RI=0

« SM2=08# SM2=1, FH HIZE| 15 9% IR/ RB8=1.

2 FR AR R R B, AR BRI B RS 7 B A 2% 1 B 25 ASBUFFIRBSH, Jf B AL
RI=1, [AEHLERSPBIGE, R FIR KGNS, TR EIRE A 25 47 4% T i EdE o
&K, WAENMRL, Tt BRFAH LS, Bl CE BT A6 R R D N i Bk AR
F8, B —mirRAGEER.

ERE2, BRI 45 17 5 SBUF. RBSFIRITE K .

I AFXTSCONH ISM2. TB8I 15 B LB S MM 2058, NZHLEERAE T i,

273



STC12C5A60S2 £ 51| 5 Fr HLAE 7S

INTERNAL BUS

WRITE
TO
SBUF

ZERO DETECTOR|

SYSclk/2

STOP BIT _SHIFT
»ISTART GEN. DATA
TX CONTROL
+16 TXCLOCK  TI SEND
SERIAL
| PORT
: INTERRUPT
» +16
(SMOD IS PCON.7) vSAMPLE
RX _ RI
1-TO-0 LOAD|»
TRANSITION |— p{gTART CLOCK SBUF
DETECTOR RX CONTROL gyjrTl
IFFH

A t
Bt |
»|DETECTOR | L 7
INPUT SHIFT REG.
RxD (9 BITS)

LOAD
SBUF

READ
SBUF

Mol MM M M 0 M N n n n -’

WRITE TO SBUF

~ |SEND
DATA TRANSMIT
SHIFT [ A ) A I |
TXD \ /D0 X DI X D2 X D3 X_ D4 X D5 X D6 X D7_X _TB8Y STOP BIT
11 STARTBIT —
STOP BIT GEN |
RX CLOCK

o n - n n n n n n 70 ™
RXD e/ D0 X D1_X D2 X D3 X D4 X D5 X_D6 X D7_XRBS YSTOP BIT

RECEIVE
BIT DETECTOR SAMPLE TIMES
SHIFT o fn 1 qmn T J T
RI

KI8-3 A3 AT AR 2 T BE 45 A 7 7 T A i B3 i 1
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8.2.4 BITO1TAEHER3: 9{LUART, E4FRAIT

2SMO. SMIPRALALLIES, #4711 TARAER A3 BATEE B3 VoA EdE =20 @5
UARTHEE, H—WiREE B AHRR: ARG, MBI (RATES) , L T 4mFRhn (5
R HH) AL IEAL . KGR T dm AR s (BEON ) HHSCONH I TB8H i, mI AR B N 18
0, BFE A PSW T B &5 /B 1 567 PAEL 35 N TB8 (TBSEE 7] 1 A 2 HLIE (5 H s hik 2504 A 47,
XA N AR I A) o HRSCET ZE 94 B 34 ASCONYRBS . TxD/P3.14 K 1% 1,
RxD/P3.0 48U 1, LAAs X TAL AT 8l 0%

AR A
HAT IR A 3 R R =2"M0P/32 X (5 I 3/ 11 B0 2% 11385 HH 3 BROBRT A N7 98 R 556 AR A A8 1 i HE 36)

HT1x12 =0, B3R 1AI% H 2 = SYSclk/12/( 256 - TH1);

MTIx12 = 18}, E B 2 1A% H 2 = SYSclk / (256 - THI1)

HBRTx12 = OFF, BRTMMSLINAFER K A 23 A% H 2. = SYSclk/12/( 256 - BRT );

MBRTx12 = 1, BRTBMSZEAFEE R A SR A% H 2 = SYSclk / (256 - BRT)

IR S i it 6l Ry = SR EWY 3 3 Y1 B BRI/ B0 el i A e D R W L VA e B e
W BT R IE R, AR,

KI8-4 Ef AT I TAERL 3 1 Th R 45 M 7 7 1 B 40 ik it 1

I s-4n] s, R AR ERIAIEL, BRIt TBSHR LA R 1 75 47 2% 28 OB 7 AN [A) 41,
HARIIBeE W FEAMFE, HEK  RIBEAED TR K Pt B A A [

BRI AR I e — WUE B S5 L 2RI 2 R B2 A

*« RI=0

« SM2=08# SM2=1, FHH H I EI 15983 RB8=1.

2 IR AR R B, A BB A AL 5 A7 A8 I 2 ASBUFFIRBSH, JFE AL
RI=1, [ EHLIER B, ﬁu%b& AEE — AL, T NIERCR RS A 75 A7 4 A T8

xﬁlﬁﬁ%gi WAENRI, T LR FAH R 5T, Blleds SCE I A I Rx D4 A i 1142
=P u ) ?ﬁq&‘F 'Fﬁﬁﬁiﬁu)\ﬁ IS

?“ i3, %Wﬂﬁ’ﬂﬂtu 5SBUF. RBSHIRIT K.
JET AT SCONFFISM2. TBSA 15 B LLBS MU L), NEHLEEHAE T o (#.,
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INTERNAL BUS

TIMER 1 or BRT WRITE

OVERFLOW TO
SBUF g TxD
’7
SMOD
»|START SHIFT patA
TX CONTROL
+16 TXCLOCK  TI SEND
SERIAL G:I
PORT
INTERRUPT
p{ =16
\ SAMPLE
1-TO-0 RXCLOCK  RI LOAD |-
TRANSITION »|START SBU
DETECTOR RX CONTROL gpypr
1FFH

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 nn nnonon.nn n ﬂl—
TXD \ / 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 samere ives I M A T M fm e m_fmn_—————
SHIFT | | 1 1 1 1 1 | 1
RI li

KI8-4  Hi 4T LIRSS Tl RE 4 M s i I el R ad g
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8.3 HITHETREIFENZE
STC12C5A60S2 FF1 1 1 ML Ef AT 3845 I R 26 B BT ik TAERE QAN AT 57, 1 AR
ORI, HAE %5 RGN AP 4L SY ScIkITPCONHT R A 2 e ¥ A2 SMOD £ 5%, i1
A3 I AF R Bk 5 SYScIkFIPCONAL A S5 4h, i 5 52 I 2% /11 H 8% 1 5BRTA 7 % 45 5 % 2E 4
WHEA K. W I/ VBEBRT MO R R R AR, PR E R, T
DI Fh gl R 3 A2 v AR 1
FATHER0, HRRRE S RGN EAIFESY Sclkfi X .
25 R0 38 45 3 B W B ALUART MOX6/AUXR.5 = O, Hisd% % = SYSclk/12.
2 RO I8 A5 3 W B ALUART MOX6/AUXR.5 = 1, H4S % = SYSclk/2.
— HSYSclki & HUART MOx6/AUXR.SHEIF, W HATE(E TAEBR 0 M 945 % [ i A

HATIEAS TAERBI2, HIEREZR 5SYSclkfi K4, i85 SMODM A XK.

HEEALKIEA: FATIE B 2P R 3=25MP/64 X (SYSclk & 4t LAE 4l 4i%)
2SMOD=1/}, JH5F#=2/64(SYSclk)=1/32(SYSclk);

4 SMOD=0H, JHFFZE=1/64(SYSclk).

MSYSclki € Ji, Wil BB EPCONH FISMODA., AIEFEMFIBRFZE . Frbl, XFh

FATIEAERININ3, HPRER AR 1)

P 3R 3R=25M0D/32 X (5 I 58/ 1H 088 1 103 HY 5 BBRT AN 45 2R R A6 3% 1358 HH 2R)
HT1x12 = O, EHT881H9% H 2 = SYSclk/12/( 256 - TH1);
MT1x12 = 1, SERT 2% LA HH 28 = SYSclk / (256 - TH1)
MBRTx12 = OfFf, BRTFHSZYEAFER KRS % HH 2 = SYSclk/12/( 256 - BRT );
MBRTx12 = 1H], BRTMMSZIRER A4 28 13 HH %6 = SYSclk / (256 - BRT)

T R I 28T BUgs LRIBRT MO B ROk AE SR IR, vl RIEHLIE AR B R R, 17
SEFR R A 2 e AT R BR AT 3. AR, NERRUE R, OCBRAE T e I A B 1
FOBRT AL Y% 7 2 AR 25 10 R 1. SMODRIE R, W TR 75 BT T 4148 2 mft vl sk
HLSMOD=011;

MOV  PCON, #00H ; {#SMOD=0
MOV  PCON, #80H : {#SMOD=1

SMOD R ik L 4% fil] 2 77 s PCON it de vy — i, HAth &% (07 F) L A 80 B AR 408 Si2 B 15 L 7
SE o
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PR R I A B LB R R R ARSI, AR BRIAR R, BT RS/
B R . IR R A T S E I s /s LI HH %

SE I 28/ B3 13 Y 30 SO BAAINEIE] (FD) PN 8 I e /aH B es 1 [mlodis e ik vk, Bilse
I 2%/ B8 1IR3 HY R =18 I 2%/ B8 LK 38 HY vk B0/ 70

STC12C5A60S2 R4 5 LA PN C I ge /it Hds, KE R 284 5088 1 g4 TAE 77 R,
T 6 FH S I A B8 L TR 2 (8O A Sh B VRN R s %

WHEEN AT TET e B TIET 2 (ALHZNESE) , TLIRTHEH A K
F T-SYScIKZ 1243 BB A 43 5 (T 1x 12/AUXR. 65 58 A2 1243 #5225 40) k. 24 T1x12/
AUXR.6=0Ff, BHHLTAEEI2TH, TLIATHEUR AR B TSYSclkZ 129 S kb s 24
T1x12/AUXR. 6=11F, B A WL TAEEITE R, TL1AYHHEUR AR B T SYSclk AL 2 4 i ik i .
AT, BB B 1 % R 5 SYSclk A FH B B A ENA 55, SYSclkilk K, il Nk,
i R . B MN=FFN, ARG — NI ERRI v tH— ik (RBRTE D) 5 #N=00H,
M5 B 256 NI A A i HY — T 24SYSclk=6MHz HL.T1x12/AUXR.6=01f, — AN R2us,
#SYSclk=6MHzHT1x12/AUXR.6=18f, —AK#1Z1°80.167us (PR126%) « SYSclk=12MHzH.
T1x12/AUXR.6=0F, T— 8 A 1us, ZSYSclk=6MHzHT1x12/AUXR.6=11f, —/Mif8hZ)
H0.083us (FR126%) o X F—AEF T,
HT1x12/AUXR. 6=0MF, EI &8/ THH08s 13— R fR B E Ay (2%—N) X 12/ Bh= (2°—N) X 12X

SYSclk

BT1x12/AUXR. 6=11F, sEi 2%/ 1o 108t — R B i IO IR A (25—N) X 1= (2°—N) X

Tre 3 e i 8/ Bgs AR s, B
MT1x12/AUXR. 6=0F, E I 8%/ 15ge 1 1% H =S Y Sclk/12 X (28—N) (X/#)

HT1x12/AUXR. 6=1HF, 520 2%/ B8 1113 3 =SY Sclk X (28—N) (%/F))
A ASYSclk N R G B AR, NOAFEBE N ] 5 .

1
SYSclk

AR, R B AT RS OB R R i R — . IR AR TAE 7 A SR 15 e R R 1
VA BEONAFE T RPTH A O R, NRUETSRIA R, Hir8or R 4. BLUER 8%
SR TAE T 07 L2081,

. T1x12/AUXR. 6=0, SYSclk=6MHz, N=FFH,
SEIN 3%/ H0E 1 TAE T 77 502 F%8 % 6 X 109 {12 X (256—255)} = 0.5X 10° (VR/F) ;
#%:  T1x12/AUXR. 6=0, SYSclk=12MHz, N=FFH,

SENTARATHE L TAET 7 QMG R = 1X 108 (AP
#:  T1x12/AUXR. 6=0, SYSclk=12MHz, N=00H,

SE AR/ TAET 7 J2005 % = 12X 10912 X256~<3906 (VR/FS)

#:  T1x12/AUXR. 6=1, SYSclk=6MHz, N=FFH,
SE I B8/ BEE | TAET 7 22003 H 36 X 10% (256 —255) = 6 X 10° R/ 5
#%: T1x12/AUXR. 6=1, SYSclk=12MHz, N=00H,
SER BT TAET 5 22008 H R = 12X 109256 = 46875 (WK/FS)
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R A HIR R S RE I AR TR 1 & SR TR R

W RSEN ST 1SS R (T1x12/AUXR. 6=0)

. KRG i EHT 281
A RAMEIE | smop | ‘
(MHz) or | | EEEANE
R0 MAX: M 12 X X X
FE2 MAX: 375K | 12 1 X X X
T3 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
5 qg 11059 0 0 2 F4H
- 11.059 0 0 2 FSH
12K 711986 0 0 2 1DH
1375 [6 0 0 2 72H
110
o |12 0 0 1 FFFBH

BE BRIV AR 7 BT -

T™MOD,

MOV #20H

MOV THI, #X XH W E I BN
MOV  TLI, #X XH ;

SETB TRI s A ER AR EER
MOV PCON, #80H ; BESMOD=1

MOV #50H s WEHBATEE T

SCON,

s BCEEMN ST UER . TAE 72

PAT EIRFEFFBOG, RTS8 BOns & I 2% /11208 134 7 0 & A A7 3845 i A 5 S0y

R BLE .

T Al ARy B BB R R E ., — RN, A — kiR
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2 PG BEBRT ML P4 R AR AR E A R OR AL BRI, IR RE R, SR AE T ST R
B AR I R . G PR BEBRT L R 2 R AR B AR B R R R AR AR, B I A /T AR 1 AT
PUBE B KA e i 2%/ T E0ss /i el i AR . .

F P ERE R o o] B F A 101 ST 45 R Rk A B8 BRT

LWESB L P T/ERR, SCON ZRfEssrhffSM0 FISML PRIk 7 H 1 4 Fh TA/ERE.,
2. VEE 1 BRI ST e e 28 g A 2 27 A B TURE 7 A

BRT A7 38 4 26 R A 48 B A7 4, BRTx12 £z, SMOD £z

3. JAENMOT PR RS, AEBRTR {791, BRT JhSTIESR % A 525 47 92wl 57 B FF UG-8k
4. WEHB O BB, RFT I Wk R 4 fi A 2 -

PS, PSH, ES, EA

5. WIEH 1 U, KREN E1 Rpm]

WEH 1 RKIE, ¥EPEEASBUF BT,

PRI TE RROPR ERT, K2 5E bR BT, B O

M O TAETEREL A3 I, THSOAH S A3 4 0 T B L B I B A 3, 45 IE\BRT 517 4%
T EZE A RELOAD (SMOD = 0, SMOD 2 PCON 4Bk Ihfe 2547 22 (A it mafr)
1. % RELOAD (PAF/2 SMOD = 0 Wit AR

a) 12T BN its A=  RELOAD = 256 — INT(SYSclk/Baud0/32/12 + 0.5)
b) 1T B P& Ax: RELOAD = 256 — INT(SYSclk/Baud0/32 + 0.5)
P15 AURELOAD B E5IABRT 27474

A INTO RopRBUEIZFERIE 2N, 7Ex0Fin 0.5 w] LLERIPY & LK H 1
SYSclk = fhiEHZE
Baud0 = #ruERFRR

2. R RELOAD F=A: gz .
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% EE PR ECE Hi 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

SCR I R TR TR T TR
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1 SYSclk = 18.432MHz, Baud0 = 57600 (12T #HzX)
1. RELOAD = 256 — INT( 18432000/57600/32/12 + 0.5)
= 256 — INT( 0.833 + 0.5 )
=256 — INT( 1.333 )
=256 - 1
= 255
OFFH

. Baud = 18432000/ (256-255) /32/12
48000

. error = (48000 - 57600) /57600 * 100%

-16. 66%

CORZERK, BRI AR ECE SRR, B EE WS — 1

: SYSclk = 18.432MHz, Baud0 = 9600 (12T ##zL)

. RELOAD = 256 — INT( 18432000/9600/32/12 + 0.5)

256 — INT( 5.5 )

256 - 5

251

OFBH

. Baud = 18432000/ (256-251) /32/12
9600
—HTH, RESETZE

: SYSclk = 2.000MHz, Baud = 4800 (1T #xL)

. RELOAD = 256 — INT( 2000000/4800/32 + 0.5)

256 — INT( 13.02 + 0.5 )

256 — INT( 13.52 )

= 256 - 13

= 243

OF3H
Baud = 2000000/ (256-243) /32

4808
error = 0.16%

—
=& s w Il o

—_
RS R TR T
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8.4 BITOMHIIKIZRF

1. CIEfF:

/* */

/* --- STC MCU Limited */

/* - JE/RSTC 1T RH) 5 A HLEAT 13 EE (8-bit/9-bit) —---mmemm e */

L T e e L T e S— */
/* VELERR P O E R S A ST Bk AR Y - */

/* */

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

typedef unsigned char BYTE;

typedef unsigned int WORD;
#define FOSC  18432000L //System frequency
#define BAUD 9600 //UART baudrate

/*Define UART parity mode*/

#define NONE PARITY 0 //None parity
#define ODD_PARITY 1 //0dd parity
#define EVEN PARITY 2 //Even parity
#define MARK PARITY 3 //Mark parity
#define SPACE PARITY 4 //Space parity
#define PARITYBIT EVEN PARITY //Testing even parity
sbit bit9 = P22; //P2.2 show UART data bit9
bit busy;
void SendData(BYTE dat);
void SendString(char *s);
void main()
{
#if (PARITYBIT == NONE_PARITY)
SCON = 0x50; //8-bit variable UART
#elif (PARITYBIT == ODD_PARITY) || (PARITYBIT == EVEN_PARITY) || (PARITYBIT == MARK PARITY)
SCON = 0xda; //9-bit variable UART, parity bit initial to 1
#elif (PARITYBIT == SPACE_PARITY)
SCON = 0xd5; //9-bit variable UART, parity bit initial to 0
#endif
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H
/*

TMOD = 0x20;

THI =TL1 =-(FOSC/12/32/BAUD);
TR1 =1,

ES =1;

EA =1;

SendString("STC12C5A60S2\r\nUart Test \r\n");

while(1);

UART interrupt service routine

*/

void Uart_Isr() interrupt 4 using 1

{

}
/*

if (RI)
{
RI=0;
PO = SBUF;
bit9 = RBS;
}
if (TI)
{
TI=0;
busy = 0;
}

Send a byte data to UART
Input: dat (data to be sent)
Output:None

*/

void SendData(BYTE dat)

{

while (busy);

ACC = dat;

if (P)

{

#if (PARITYBIT == ODD_PARITY)
TB8=0;

#elif (PARITYBIT == EVEN_PARITY)
TB8 =1;

#endif

}

//Set Timerl as 8-bit auto reload mode
//Set auto-reload vaule

//Timerl start run

//Enable UART interrupt

//Open master interrupt switch

//Clear receive interrupt flag
//PO show UART data
//P2.2 show parity bit

//Clear transmit interrupt flag
//Clear transmit busy flag

//Wait for the completion of the previous data is sent
//Calculate the even parity bit P (PSW.0)
//Set the parity bit according to P

//Set parity bit to 0

//Set parity bit to 1
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else
{
#if (PARITYBIT == ODD_PARITY)
TB8 =1;
#elif (PARITYBIT == EVEN_PARITY)
TB8=0;
#endif
}
busy = 1;
SBUF = ACC;
b
/*
Send a string to UART
Input: s (address of string)
Output:None
*/
void SendString(char *s)
{
while (*s)
{
SendData(*s++);
H
H

//Set parity bit to 1

//Set parity bit to 0

//Send data to UART buffer

//Check the end of the string

//Send current char and increment string ptr

284



STC12C5A60S2 & 51) 1 Fr ML 4 e

2. CémtzFr:

/* */
/* --- STC MCU Limited */
/% - JE/RSTC 1T RH R HLEAT 1T EE (8-bit/9-bit) ~---mnmnmmmmmmmm */
M QUREAERE P S R S SRR, - */
M VEFERE Y BOCE AR T STCH BB AR - */
/* */
;/*Define UART parity mode*/
#define NONE PARITY 0 //None parity
#define ODD PARITY 1 //0dd parity
#define EVEN PARITY 2 //Even parity
#define MARK PARITY 3 //Mark parity
#define SPACE PARITY 4 //Space parity
#define PARITYBIT EVEN PARITY //Testing even parity
BUSY BIT 20H.0 stransmit busy flag
ORG 0000H
LIMP  MAIN
ORG 0023H
LIMP  UART ISR
ORG 0100H
MAIN:
CLR BUSY
CLR EA
MOV  SP, #3FH
#f (PARITYBIT == NONE_PARITY)
MOV  SCON, #50H ;8-bit variable UART
#elif (PARITYBIT == ODD_PARITY) || (PARITYBIT == EVEN_PARITY) || (PARITYBIT == MARK PARITY)
MOV  SCON, #0DAH ;9-bit variable UART, parity bit initial to 1
#elif (PARITYBIT == SPACE_PARITY)
MOV  SCON, #0D5H ;9-bit variable UART, parity bit initial to 0

#endif

s
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MOV  TMOD, #20H ;Set Timerl as 8-bit auto reload mode
MOV A, #0FBH ;256-18432000/12/32/9600
MOV  THI, A ;Set auto-reload vaule
MOV  TLI, A
SETB  TRI ;Timer] start run
SETB ES ;Enable UART interrupt
SETB EA ;Open master interrupt switch
MOV  DPTR, #TESTSTR ;Load string address to DPTR
LCALL SENDSTRING ;Send string
SIMP  §
TESTSTR: ;Test string
DB "STC12C5A608S2 Uart Test !", ODH,0AH,0
i*
;UART?2 interrupt service routine
; */
UART ISR:
PUSH ACC
PUSH PSW
INB RI, CHECKTI ;Check RI bit
CLR RI ;Clear RI bit
MOV PO, SBUF ;PO show UART data
MOV  C, RBS
MOV P22, C ;P2.2 show parity bit
CHECKTL:
INB TIL, ISR_EXIT ;Check S2T1 bit
CLR TI ;Clear S2TI bit
CLR BUSY ;Clear transmit busy flag
ISR_EXIT:
POP PSW
POP ACC
RETI
i*
;Send a byte data to UART
;Input: ACC (data to be sent)
;Output:None
; */
SENDDATA:
JB BUSY, $ ;Wait for the completion of the previous data is sent
MOV  ACC, A ;Calculate the even parity bit P (PSW.0)
JNB P, EVENIINACC ;Set the parity bit according to P
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ODDIINACC:

#if (PARITYBIT == ODD_PARITY)
CLR TBS8

#elif (PARITYBIT == EVEN_PARITY)
SETB  TBS

#endif
SIMP  PARITYBITOK

EVENIINACC:

#if (PARITYBIT == ODD_PARITY)
SETB  TBS

#elif (PARITYBIT == EVEN_PARITY)
CLR TBS8

#endif

PARITYBITOK:
SETB  BUSY
MOV  SBUF, A
RET

/*

;Send a string to UART

;Input: DPTR (address of string)
;Output:None

; */
SENDSTRING:
CLR A
MOVC A, @A+DPTR
iZ STRINGEND
INC  DPTR

LCALL SENDDATA

SIMP  SENDSTRING
STRINGEND:

RET

END

;Set parity bit to 0

;Set parity bit to 1

;Set parity bit to 1
;Set parity bit to 0

;Parity bit set completed

;Send data to UART buffer

;Get current char

;Check the end of the string

;increment string ptr
;Send current char
;Check next
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8.5 BITO2MMEXFFE

75 ik k| | B RS Lop | st
S2CON | Serial 2 Control register |9AH|S2SMo |S2SM1|s2SM2|S2REN | s2TB8 | S2RB8 | S2T1 | S2RT {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 Enable 2 |AFH | - | | - | | - |ESPI| ES2 |xxxx xx00B

IP2 | Interrupt Priority 2 Low |BSH | - | - | -1 -1 - |pser| ps2 |x0000000B
IP2H | Interrupt Priority 2 High |B6H | - | - | -1 - | - |pspmH|Ps2u [00000000B
AUXRI Auxiliary register] ~ [A2H| - |PCA_P4|SPI_P4|S2_P4|GF2|ADRI| - | DPS | x000 0x0B

1. BITO2M4ZH) HFEE5S2CON
BB AT 1245 1) 27 A7 PR S2CON F T o8 B AT T 20 TAE 7 sURn St et Thhe . o =Nt T
S2CON : AT L 245 | 251758

SFR name | Address | bit B7 B6 B5 B4 B3 B2 B1 BO
S2CON 9AH |name | S2SMO | S2SM1 | S2SM2 | S2REN | S2TB8 | S2RB8 | S2TI | S2RI
S2SMO: AL FIS2SMI1 — e g & B AT L2 TAE /750, W R R R,
HAFS2SMO. S2SM 4% 51l 4H A 5 BB AT H 210 TAE /7 3K
S2SMO | S2SM1 | TAEHT = TIRE VLA BHRE
. R H AT T N
0 0 7730 e Bl 2 PR ESYSclk/12
R 8V UART, & S2SMOD 7 AR 22 s L 27
0 1 Fr01 PG (2 /32 )x(BRT AT 3 p 2 & A s 113 HH 2)
1 0 2 9fIUART  [(2%°V°"/ 64) x SYSclk & 4 TAEI iR
R 9V UART, W $2SMOD S o e 2 4 9 s L 22
1 1 HR3 72 A ) /32 )x(BRTMAZ YA 22 5 AR 2% 1 i HH 26

4BRTx12 = O, BRTMALERER KA 2313 % = SYSclk/12/( 256 - BRT );
4BRTx12 = 1§, BRTMALIERER KA 2813 % = SYSclk / (256 - BRT)
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S2SM2: sy 28k i 3L HLEE R .

7877 2807 3N, R S2SM247 Jy1 HLS2RENAZ N1, M MeHL AL T Hb 1k i 775 156 1R
Ao BRI AT CAR P B () 55 967 (RPS2RBS) Sk i e bk hii:  #7S2RB8=1, it HHiZMii &
Hihlii, Huhb{E 20T DL NS2BUF, FHAHS2RI AL, 310 7E oo B IR 5 F2 8 b B gk AT ik
S #7S2RB8=0, PiHHZWIA & b, N Ed HARFFS2RI=0. 7E 7728k /573
W, A BES2SM247 0 HS2RENA N T,  F2 Ul Ak sty b o 7 it 5 28 RS . A el
F[¥IS2RB8 Y0 1, 4 AJ {20 B (194Z B HENS2BUF, F{HS2R1=1, It S2RBYIE ¥ A
AT

Fr A o2 A2 LB R, EXFE RO, i E S2SM2 A0,

S2REN: /281 AT M 28 s il Ar . 4k fF B A7S2REN, HIS2REN=14 10 ¥ & 1T CIR
A, WA RATERIESRXD2, HFHENE B . AR LIS2REN, BIS2REN=0, JljZ%
1R

S2TB8: 7£ 528k /7303, S2TBSNERIEMI BN EE, 4T EmPMFE M EGE0. Fla, wf
FHAEH 0 B0 R: 56 47 5% 22 W18 15 28 7 b bk it /-85 408 it () b 847 . E 7 oA 1k,
AL AN

S2RBS: fEJ7 2k 53, S2RBS&FEU RN M BN B, A v A (RS 56 A mi dth bk ot / B HE i 11
FrEAL. 77RO A HIS2RBS(E S2SM2=0). 77 2171t A I S2RB8(E S2SM2=0, S2RBS
RN 1E IEAL) o

S2TI: JIEHWrig R WrbR S AL, E70, AT BRI AT ANS, H A SR A&
fir, RIS2TI=1, [ ENERA W, WS W jaS2T AU B AFE %, RIS2TI=0, £
T A, WFEAS SRR A IE I i Y R RE A LA, BIIS2TI=1, Wi B v i J= S2T TA iH]
BAHHEZE

S2RI: U WiiE RbrEAL. 78770, 28 AT B U B 565 8 n 45 A i el o8 SR 4 B 8l B 7
S2RI=1, [H) EMLER AW, Wi k5 S2RT L AT B hiE %, BIS2RI=0, 7& HAh 5 =
W, R AT RS B A A AR DB 2 e Y R AR AR B AL, RIS2RI=1, [ CPUA HE W HE i, i
N7 F B S S2RIAZ i #4375 25

S2CONHI A AL I YL E A S EANAE “07 o S2CONFFZHT il A9AH, ANH]
k. BATIEGEN R WER: M WURETER, WL E 3 B S2TI, BIS2TI=1, &R
WAL MR SE —ME R, PR E 3 B A7S2RT, BIS2RI=1, &R, BT
S2TIFAS2RILL “EiiZ#” R R A EMNERAW, B LA A0 B A W B 58 FE A RIE 2 S2THE &
S2RIE R [P BT, 0o 20 H BT AR 55 2 5 B S2 TIRIS2RIBEAT FA, SR 5 40 ml Ab B . IR,
P th i sk bR B AL ANBE B E sh B AL, B AUE I BAEE0, 75 WK BB — ki SR 22 v
SRR
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2. BITO2MBIRE HFF85S2BUF

STC12C5A60S2 5 41 5. 7 ML Hf AT F1 28048 2% i 27 A7 4% (S2BUF) ik /2 9BH, S frig2/M2%
A%, 5 S2BUF M HRAE € A R s B naR,  SLSBUFRHRAE il 3k 15 QL B 5t . w5 4
FES3 A0 LN AR 2 A7 2, IR RS FR, IR s

HRATE N WA R AR . ERTA AT S 7 Ak, fES AS2BUF{E 5 (MOV
S2BUF,A) 45, R 2 NAH R FIONRE A ar A7 4%, BT TH 8O 3l =71, AL
A A g s A . AREA RN TAE T NS A “17 BS2TBSHIMEI NN T A7 25 1115659
L, HAT R IE.

AT IBIE R A7 A — NS 5 A s . 755 RO B 7 KR8, Hofth 7 20y
Ofi. M—miEalsete, B A A7 4 B T 28 N AT BUE 2 45 S2BUFHY, L35 o4 U 2%
AS2CONZH /25 1 (IS2RB8AT o 1 5 H T~ S2SM 244 15 L4328 21 (1) 5488 J6 2%, S2RB8FIS2BUF
H AR,

TS N B i NS SR A7 S FIS2BUFZE 8%, M B A — i e ule se b H5cd th A% 47
AL AR FENS2BUF 5, AIAZRIHFAaHERUC S — il 2, AU Z M ERS S5 AT W S2BUFZE i 4%
OB BEERGE, I ET— Wik £k . S2BUFLLIFAT J7 204 P B B 2k .

3. IR AF R K & BRF FRIBRT

ST B R A B 25 A7 SR BRT (ki A9CH, 53457 4B A 00H) T {547 28 2 B [ 3 %0
STCI12C5A60S2 A% & Fr HLRZ1TII8051 B L, AL 5 HE AL Hi8051 84 FrHl.
TR AR O2M B L, 5 27K Al ST S R R AR B N R R AR RS, B 2N REf
PR AR R R AR, B O] DGR I 88 L R R R AR 8, U nT DO BT I R
RRERENP R R
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4. N F FESRAUXR
SHEhFAF # AUXRIAG 28 M &8 AR

AUXR : fHBh# 4% (RAALFHk)

SFR name

Address

bit

B7

B6

BS5

B4

B3

B2

B1

BO

AUXR

8EH

name

TOx12

T1x12

UART_MOx6

BRTR

S2SMOD

BRTx12

EXTRAM

S1BRS

BRTR: M7 Rr R R AR S s T4 A
0, DRFMIIBRFR KR EREIT,
L, RFMSLERF R R AERIBIT

S2SMOD: 5 [T 23 5 AN A5 28 1AL
0, H 20 RERAIIARS 5

1, & D20 R R NG

XtF-STC12C5A60S2 RFI . Hl, & H2H Gefd ML R R R AESRIE RN R R RESR, N
B8 100 15 8 I 98 LV N R 28 ok A i T o 1 LBE AT DA 455 I 88 LR s 2 R AR 8%, T A

PR SL PR F R B R R RS

BRTx12: M7 K5 R R AR g v B il A
0, MSTIEHRF R KA SR 1200 80 Bk
1, WOSLPRER R AESRE IR SHE— Ik
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5. 5RITO2hEEXMEF TR

ERAT L 2rp T SOV ALES207 T it e VE B A7 an TR, Hhlbr o VR ar A2 ik Nan 1 -
IE2 . P sRiFarf7ae2 CRArfzg-4k)
SFR name | Address | bit B7 B6 B5 B4 B3 B2 B1 BO
1E2 AFH name ESPI ES2

ES2: HAT 29 Wi oAz, BS2=1, RWHITH2HH, ES2=0, Z51E&iT 029 W,

IE: FWrnirdfFas (ATALSHh)
SFR name | Address | bit B7 B6 B5 B4 B3 B2 B1 BO
IE A8H name | EA | ELVD | EADC ES ET1 | EXI1 ETO EXO0
EA: CPURLEH W favrizhilfr, EA=1, CPUFFSHhWi, EA=0, CPUJFFTA 1 Wi i .
EARAE F 2 A0 A W fo VT B2 Al o B & rp s i SE SZ EA TS ] s L 0E 52 % vh Wit
LR W7 70 V2 ) (S 28 1

FAT D127 W AR S g4z S PS 26, FPS2HAZ 43 il A7 T o Wi AR S 4% 1) 7 A7 4% LP2 AN TP2H A,
Hh TR 2 2 ) B A7 A A% X R
IP2H : HRWr RS gids il Z /e s ORa Az 3-4k)
SFR name Address bit B7 B6 B5 B4 B3 B2 Bl BO
1P2H B6H name - - - - - - PSPIH PS2H

P2 : HRWH RS h FFfEds R n A 34h)
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO

P2 B5SH name - - - - PSPI PS2

PS2H, PS2: AT D129 Wi e e azs il 7
2PS2H=0 H.PS2=0fF, H: 4T K2 Wr N e A1 5 2k 7 (f2 56 20)
PS2H=0 HLPS2=1fF, H4T M2 Wi a4 o iy (o4 1)
PS2H=1 HPS2=01f, H:4T 2B NE m e i (/e gh2)
PS2H=1 HPS2=1K}, AT D27 Wi A Al S 2 T (8 56 24¢3)
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6. {ENEF FE51 AUXRI

T E A A SSAUXRL A HIS2 P4, BT LK B CI27EPLANPA L 2 [AME V), AUXR1ZF 17 %%

i

AUXRI : ffiBharfrasl (ARTAS-4k)
SFR name | Address | bit B7 B6 BS B4 B3 B2 B1 BO
AUXRI1 A2H name PCA P4 | SPI P4 | S2 P4 | GF2 | ADRJ DPS

SPI P4: 0,

S2 P4: 0,
1,

ADRI:

PCA _P4: 0, BLEPCATEPIL
1, PCA/PWMMPI T ]# 3P4

ECIMPL. 214 2P4. 111

PCAO/PWMOMP1. 31135 31]P4. 211

PCA1/PWM1 MP1. 4¥J13:31P4. 31

45 SPIZEPL [
SPIMP1 4] #:51P4

SCLKMP1.7V)43|P4.3 1
MISOMP1.6YJ#:EP4.2 1
MOSIMPL.5V]#:2P4.1 1
SSMP1.441#:%|P4.0 1

B UART2ZEPL
UART2MP1 Y4 5]P4 ]
TxD2MP1.351#:5/P4.3 11
RxD2 M P1.21)#:5|P4.2 1]

GF2: #EAbREN

0, 10RZA/D¥EHess RS ALAEADC RESZF A7 4%, (K2AL i fEADC RESLZ 17 8%

1, 10f7A/DEE 4l B (1) e i 20 FUEE ADC_RES 27 A7 2 MK 2437, (K87 /EADC_RESL 77 %
DPS: 0, fili &4 £l f5 4 DPTRO

1, /55— 45 DPTR1
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8.6 BITO2T{EHER

STC12C5A60S2 R 51 B (LAY AT L2 480 TAERL, nl I8 B4 w A2 55 S2CONH /Y
S2SMO. S2SMIFJ R BTk $ . HrpRiztl . B3 N R blE, A REMEIH
FRFEGHE A I B B AAME b4 . AEAZR0T, AR AT IR N LAN AT B R RS AL B A7 e o

BITO289 T1E R R0:

AT HE BT RXD2/P1.2(RxD2/P4.2) S R 3%, TxD/P1.3(TxD/P4.3)fi i [F]25 # 7 it 4h,
RILBI S EHE, RALTESE, BAFRE @ ESYSclk/12. H 47 N2 R0 EM ST 01
(A A 01 77 AR ]

R 204 R AR 00 = SYScIk R 48 TAER B4 / 12

BITO2M T1ER L

1047 58538 RxD2/P1.2(RxD2/P4.2) 8208, 1B TxD/P1.3(TxD/P4.3) K ik . —MiEHE L&
—ANELEHT (0), 8NEAR AL A —AME 1A (1) o B, 5 b A1 AR R Th B8 %5 7 28 S2CONTH
S2RB87 . Y AHEHR FHAL % R A 2R BRT 1 ¥ HH R e

1298 R AERE 1 = (2525MOP / 32 ) x BRT JSZ i R A g s %
24S2SMOD = O}, H 29 K75 = BRT BT 26 k2B 2% ik HH 2R / 32,
24S2SMOD = 1}, 5 2 4F5 = BRT MO R & AR 23 103 LR/ 16,

BRI ST IR 5 A 2% (10335 H %6 = SYSclk/12/( 256 - BRT ), 24BRTx12 = OFf,
BRTMST R 2 0 A 2% (03 2 = SYSclk / (256 - BRT ), 24BRTx12 = i}

BITO2M T1ER2:

LA B 8818 RxD2/P1.2(RxD2/P4.2)#: i, ik TxD/P1.3(TxD/P4.3) K ik . — Mm%l —
AELEHT (0), SNEHEAL, — AN ATgmFEMIEBIMLFI— M IRAL (1) o RIXEF, FEIMLEIEAIR B %F
PRI RE ZF A7 75 S2CONIS2TBSAL. 42U, ZRINIHE N FFIK T RE 75 47 45 S2CONIS2R B8 . I ¥
RGN RGN B SYSclk / 32 8 SYSclk / 64, H 2 TAEAER A A 11 TAFAE
2 A

20 R RAE AR 2 = (252M9D / 64 ) x SYSclk 48 TAFI B4R
24S2SMOD = 0Ff, i H20%E%R = SYSclk R4 LAER #1414 / 64
24S2SMOD = 10, 5 20045 % = SYSclk 248 TAER B % /32
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BITO2H TAERR3:

BERER R TR, e AR 2 A [F) 1107 24 38 1 TxD2/P1.3(TxD2/P4.3) K i%, i#idRxD2/
P1.2(RxD2/P4.2)F L. — Wi & — M aar (0) , 8ANERHEAL, — v gmfEmEEof, A—
AMFIEAL (1) o AIERT, SN HHE K B RF R DI B 27 4745 S2CON I S2TBS 7. FZU i, B9k
NIRRT B8 25 47 #:S2CONFIS2R B8/
12U AR T3 = (252SMOD / 32 ) x BRT A7 8 5 A 2% it

24S2SMOD = O, 5 129 4F 3 = BRT A7 I8 45 3 & 2E 2% (1038 Hi 2 / 32,
24S2SMOD = 1}, 5 2455 = BRT MO 3R & AR 23 (1035 HL R/ 16,
BRI Y475 2 A 8 11038 % = SYSclk/12/( 256 - BRT ), 24BRTx12 = O,

BRI ST K7 3R & AR 22 38 %8 = SYSclk / (256 - BRT), 4BRTx12 = 1

F P ERR 7 rp n o] B A4 A AR 12
LoWE &S D20 TAER R, S2CONZF /748 H (IS2SMOFIS2SM 1 B 7 1 52 T H I 214 Rh TAER
2. B R V20030 R A L 1) 2 A7 AR
BRTMZ IR 3 R AR 38 27 A7 2%, BRTx 1267, S2SMODA.
3. RIS R R AR A, AEBRTRAI 1, BRI R KA 2 2 AE e st oL BN T2 5.
4. WE P20 g,  RF T A A R 4 i 7 2 -
PS2, PS2H, ES2, EA
5. inEEH D242, KS2RENE 1 RiAf
WE g 2 k0%, K EHRIE NS2BUFRITT,
FEUS T bR ES2RI, A% 58 ibr & S2TI, 2 H U AHIE O
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8.7 HITO2HMINIEF

1. CiER:

/* */
/* --- STC MCU Limited */
[ e HESTC 1T ZH P HLE AT 12T BE (8-bit/9-bit) —mmmemmmmememcm %/
AL &Rt Yol Ot A )R s R — */
JeR T el s TPEL G s M Vi) 8 R 94 5 — */

/* */

#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 UART?2 */

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
//PO show UART data
//P2.2 show parity bit

//Clear transmit interrupt flag
//Clear transmit busy flag

{
#if (PARITYBIT == NONE_PARITY)
S2CON = 0x50;
S2CON = Oxda;
#elif (PARITYBIT == SPACE_PARITY)
S2CON = 0xd5;
#endif
BRT = -(FOSC/32/BAUD);
AUXR = 0x14;
1E2 = 0x01;
EA=1;
SendString("STC12C5A60S2\r\nUart2 Test !\r\n");
while(1);
H
/*
UART?2 interrupt service routine
*/
void Uart2() interrupt 8 using 1
{
if (S2CON & S2RI)
{
S2CON &= ~S2RI;
PO = S2BUF;
P2 = (S2CON & S2RBS);
§
if (S2CON & S2TI)
{
S2CON &= ~S2TI;
busy = 0;
H
H
/*
Send a byte data to UART
Input: dat (data to be sent)
Output:None
*/
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void SendData(BYTE dat)

{
while (busy); //Wait for the completion of the previous data is sent
ACC = dat; //Calculate the even parity bit P (PSW.0)
if (P) //Set the parity bit according to P
{
#if (PARITYBIT == ODD_PARITY)
S2CON &= ~S2TBS; //Set parity bit to 0
#elif (PARITYBIT == EVEN_PARITY)
S2CON |= S2TBS; //Set parity bit to 1
#endif
h
else
{
#if (PARITYBIT == ODD_PARITY)
S2CON |= S2TBS; //Set parity bit to 1
#elif (PARITYBIT == EVEN_PARITY)
S2CON &= ~S2TBS; //Set parity bit to 0
#endif
h
busy = 1;
S2BUF = ACC; //Send data to UART2 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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/* */
/* --- STC MCU Limited */
/¥ — FRSTC 1T Z )4 HLHAT 123088 (8-bit/9-bit) ——ememmemmoemeee */
REIL BT T T i @ T2 ) A — *
IEF T T S e Tt gl (W01 e T — *

/* */

;/*Define UART parity mode*/

#define NONE PARITY 0 //None parity
#define ODD PARITY 1 //0dd parity
#define EVEN PARITY 2 //Even parity
#define MARK PARITY 3 //Mark parity
#define SPACE PARITY 4 //Space parity

#define PARITYBIT EVEN_PARITY //Testing even parity

;/*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.O
S2TI EQU 02H ;3S2CON.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, #0D5SH

#endif
MOV  BRT, #OFBH
MOV  AUXR, #14H
ORL IE2, #01H
SETB EA
MOV  DPTR, #TESTSTR
LCALL SENDSTRING
SIMP $
TESTSTR: ;Test string
DB "STC12C5A60S2 Uart2 Test !",
¥
;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, #S2RB8
MOV P2, A
CHECKTTI:
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 UART?2 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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o

;Send a byte data to UART
;Input: ACC (data to be sent)
;Output:None
; */
SENDDATA:
B BUSY, $§
MOV  ACC, A
INB P, EVENIINACC
ODDIINACC:

#if (PARITYBIT == ODD_PARITY)
ANL  S2CON, #NOT S2TB8
#elif (PARITYBIT == EVEN_PARITY)
ORL  S2CON, #S2TB8
#endif
SIMP  PARITYBITOK
EVENIINACC:
#if (PARITYBIT == ODD_PARITY)
ORL  S2CON, #S2TB8
#elif (PARITYBIT == EVEN_PARITY)
ANL  S2CON, #NOT S2TB8

#endif
PARITYBITOK:
SETB  BUSY
MOV  S2BUF, A
RET
S
;Send a string to UART
;Input: DPTR (address of string)
;Output:None
; */
SENDSTRING:
CLR A
MOVC A, @A+DPTR
Iz STRINGEND
INC DPTR
LCALL SENDDATA
SIMP  SENDSTRING
STRINGEND:
RET
END

;Wait for the completion of the previous data is sent

;Calculate the even parity bit P (PSW.0)

;Set the parity bit according to P

;Set parity bit to 0

;Set parity bit to 1

;Set parity bit to 1
;Set parity bit to 0
;Parity bit set completed

;Send data to UART2 buffer

;Get current char

;Check the end of the string
;increment string ptr

;Send current char

;Check next
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8.8 &=

STC12C5A60S2 Z2 51 51 Fy HLAK £ 47 38 5 AR 4 e 2 FH 7T 20 D9 OO LEE 5 A0 22 WLE 5 P e T T
S/ B -

RS0 NH RGHEER T, FPBEAT0 & 470 H H#EMIE (TXD—RXD, RXD—
TXD, GND—GND—#) , BIaJsZELXALE . AT HEINEFES, #bi@E & EETHT,
AR FIRS—232CERS—422, RS—485FrAEHAT XALIEAS, WIS REt 2 [HRH—HEREH
A, P IEE & IR T, S EAE S .

TxD RxD
8051 RxD TxD 8051
GND GND
1

IRRRIEAT D, 8GN B AHE R A RN L) I8 E OV AREE P o Bl
WA XL WA A “Hill” R

A X7 Y83 2400 FE AR R %, 2 RS 1 MSY Sclk=6MHz, LA EH T, AL
BUCEE . fEXUIT GRIE SRS, e LR E—ADNIFIE S (B “o6H” ), BLfIE ZAL 2
] DL s NIRRT IG5 ), A REENCEEE, WRE “00H” fENNEES,
TR “0SH” RonEAaeEdE, s LR GEREREIZHHNEFS “00H” 54 H#E
TAAELE AN EAE AT i #% H I N IR — KIELE HL, B4k m ZHUR UG 5, B2 ZHLEE
Fallt. HORIEEEAS R

| %m | B | sam2 | s | - | ¥dEn | Bksea |

FAT I AL LHLURIE R EEEANEG

B~ HEn: TR R S WU IE R i

SIS AT, AR e BdEn, X (0 DA T A B ER BN

CHUVRHE IR “RERA” AW DB B Mn /N s 2 T 1B R . 5 BRUSCIE A, ) FRAL R R
“OFH” {55, 5 W [F 2 “FOH" {55« HALR A ERIE ZHLE R “OFH” {55 A4 HE MR IET
%, R, AN4REEEY, ERER .

AR R, B P WERBR—, HRBH. 205 RBF 24 € SRR
5638, LA s A5 A 5 A ) i R

STC12C5A60S2 & 41 . ALK B ATIE S, T EERH &R, Wk 3 ah Wik,

302



STC12C5A60S2 £ 41| 5 Fr HLIE =S

(1 BT AXHLEE P21

OF PR TRFFB
TEOSF PRI TR PR AE A

IR

v
Hihk 354 DPTR, K48
R7, FZ56 2547 4sR6 B YA

»

Y
JRIKIEI {5 5 061

LA

PR IERE N
(a) WHPRWE: EHENZR/IEEIERBER. TEFR2, HEEHE3H, SMOD=1. #

HEZ 2400 (Sr/FH)
(b) BATEMERE: RBHEEFRL ORI
(c) WEFRAMAI TAFRFZ88 W B : 31IHAM30HE STAEBURIE KBRS e bt ; 2FHEA SEAET

RIERIBHEIAK: R6 B INAIEF
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HHLRIE T RE i
START:
MOV~ TMOD, #20H
MOV  THI,  #0F3H
MOV  TL1,  #0F3H

MOV  SCON, #50H
MOV  PCON, #80H
SETB  TRI

ST-RAM:
MOV  DPH, 31H
MOV  DPL, 30H

MOV  R7, 2FH

MOV  R6, #00H
TX-ACK:

MOV A, #06H

MOV  SBUF, A
WAITI:

JBC  TI, RX - YES
SIMP  WAITI
RX-YES:
JBC R, NEXTI
SIMP  RX-YES
NEXTI:
MOV A, SBUF
CINE A, #00H,
TX-BYT:
MOV A, R7
MOV  SBUF, A
ADD A, R6
MOV  R6, A
WAIT2:
JBC  TI, TX-NES
JMP  WAIT2
TX-NES:
MOVX A, @DPTR
MOV  SBUF, A
ADD A, R6
MOV  R6, A
INC  DPTR

5

TX-ACK ;

BCEE NS AT B DER . TAET5 2

T E I U 2

$OIE
1% B SMOD=1
Ja Bl i)

W B AN RAMEIE e 4
DPTRAIME
AL AR H %R T
RN ZF A7 AR ROIHO0

}E%HWLH%% “06H”

SEFERILFENIE S
AR A% SEHEWATIL

AW LRI S
RN EAE S, WA

PRI T IEA

AW “00H” , 5 M H AP {E 5

}E%ﬁﬁ%ﬁn

MANERRAMEU A 32 5045
RIEH AR

DPTRIBE N1
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WAIT3:
JBC TI, NEXT?2 s FIWT— B E R % S
SIMP  WAIT3 s R RIESE
NEXT2:
DINZ R7, TX-NES ;IR IE A A5 R
TX-SUM:
MOV A, R6 s RIERINFIZ AL
MOV  SBUF, A
WAITA4:
JBCTI, RX-0FH ; }
SIMP  WAIT4 ;
RX-0FH:
JBC R, IF-0FH ; }
SJMP  RX-0FH 3 ) SR LIRS S
IF-0FH:
MOV A, SBUF; ;
CINE A, #OFH, ST-RAM ; ) JIlbif&4 2 45 0, 75 0 3 k%
RET ; IRA
NI TR F B
FRCRE 7 B ) v L

(a) VAR EVIGN: FRIERT;

(b)  HATIEEVISE: FIRIERT;

(c) HHBRE:
PMEBRAM 31H. 30HHL 0 A7 B ISCE A 52 i [X 1 il
R7T— 3R Z A7 45
R6—— RN ZF 1745

() [AFHLEIZES: “OFH” JNEWIER, “FOH” NfEixthas, “00H” JylFR et

2, “OSH” AEAEI.
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NED LS BT AR TR R A

-

TR [ ettt 42 Arau |
) '
Hidk-H5 4 DPTRI AR , HotEFREIDPTRNL
B A7 240

\ 4

Bl e 2
Y

el

AL IERG ?
N

Iia) FE L[] 3% FOH

BRI 5

F06H?

N
v
I F L[] 326 15H
Jia] FEBL [ 3% 000

I FHBL AT 12 0FH

PR I Z

BT RE P i H:

TART:
MOV  TMOD, #20H
MOV  THI, #0F3H

MOV  TL1,  #OF3H ; }%Hﬁ%ﬁ/ﬁi&%%liﬁﬁ
SETB  TRI s A BE R AT
MOV  SCON, #50H s BHETEGETAL, RirEik
MOV  PCON, #80H ; | SMODH fif
ST-RAM:
MOV  DPH, 31H
MOV  DPL, 30H ; )W EDPTR ¥ Hubik
MOV  R6, #O0OH 3 BN A7 a0
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RX-ACK:

JBC

SIMP
IF-06H:

MOV

CINEA
TX-00H:

MOV

MOV
WAIT1:

JBC

SIMP
TX-05H:

MOV

MOV
WAIT2:

JBC

SIMP
HAVEIL:

LIMP
RX-BYS:

JBC

SIMP
HAVE2:

MOV

MOV

MOV
RX-NES:

JBC

SIMP
HAVE3:

MOV

MOVX

INC

ADD

MOV
DINZ

RI, IF-06H
RX-ACK
A, SBUF

#06H, TX-05H

A, #00H
SBUF, A

TI, RX-BYS
WAIT!

A, #05H
SBUF, A

TI, HAVEI1
WAIT2

RX-ACK

RI, HAVE2
RX-BYS

A, SBUF
R7, A

R6, A

RI, HAVE3
RX-NES

A, SBUF
@DPTR, A
DPTR

A, R6

R6, A

R7, RX-NES

s BRI 5
s SERFEOEIE

I EEETIN
TR R 7

. }[ﬂEﬁmﬁ% “O00H” , [AlEpEk

; [HRHLAIE “05H” 1Y
. RIEWES

s PRIRFIUES, 3R [a] SEE Sy

s SERFRERSCEUE AN 2L

s HRHAHWUERT,R6

: }%qwﬁmﬁ

s FCEN AR A AN SMERAM

TR I

. FUER B B
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RX-SUM:

JBC RI, HAVE4

SIMP  RX-SUM ;}”%%W&&ﬁ
HAVE4:

MOV A, SBUF ;

CINE A, R6, TX-ERR ; } Wt 75 IR
TX-RIT:

MOV A, #OFH ;

MOV  SBUF, A ;}m%m&%%WE%E%
WAIT3:

JBC I, GOOD

SIMP  WAIT3 }%“%
TX-ERR:

MOV A, #OFOH s A RNUKRIE B ARG S

MOV  SBUF, A
WAIT4:

JBC TI, AGAIN s SRR SE

SIMP  WAIT4
AGAIN:

LIMP  ST-RAM s AR [EEET AR
GOOD:

RET s AR IERRIR ]

(2) A7 SOWH LS 2441

IRZ MR E, SHLEAE A5 8— J7 K H A b 7 20 PA$E 85 2% . T STC-
12C5A60S2 A 51 FL WL ER AT IBAS W T, Hob iy 248 Rt — ANl e BN Dbk, frbA
SERR b R A A AR SE A, B/ R IR T & G SR A W, S A R TS L AN R
FEUEF R P, g8 NE— PR N, A AR S5 R R A 8 RN S AR
SR AT AbFE

XK, FLLERBBCNE, Hr (k&) AFREWDTRGEE MBS , 207 B0
S b —2 5 AT 8 E .

ER BT ROIR SRR P, 5% B =AM B AL R Wt B2 i 115 182 RIS 538 2 Bl e
B, BRIRE RIS, WA NAHRAM32HM T AR A B S AE 28, 33HHITCNE:
IS RIZF (75, frHUhE7FH. 7EH. 7DHAFRENT .
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ZALERSTH B 55 R P47
R P TT 3C,  BAE R rh 2 HEE I AT R SR ATIE R ARG AR Y . A PR B A7 AT A

FRRAMIK) ¥ b th 75 78 ERE PP P oE

EREFP:
ORG
AJMP
ORG
LIMP

START:
MOV
MOV
MOV
MOV
MOV
SETB
SETB
SETB
SETB
MOV

MOV
MOV

SETB
SETB

0000H
START
0023H
SERVE

TMOD,

THI,
TL1,
SCON,
PCON,
TR1
7FH
TEH
7DH

#20H
#0F3H
#0F3H
#50H
#80H

31H, #10H

30H, #00H
33H, #00H

EA
ES

» HERTMEFRGAL

s Ferh Wik S5 RE e Ab

3 B SCERN AT S e, TAE 2

; }&E?ﬁ‘z%ﬁﬂymooﬁ/@

s WEBITIEGE AL, IR
;% ESMOD=1

3 BBl 4

; WEAREAINL

HURE FNS ) Bl A7 i T AN ETRAME)

; }@&ﬁﬂﬁhﬁmom
: SRINFIEITIFO

: }ﬂ:uﬁ
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KT IR 525«
SERVE:
CLR  EA ; RHTT
CLR  RI s T BRI R SR AR
PUSH DPH ;
PUSH DPL ;DGR
PUSH A ;
JB 7FH,  RXACK s FIWE S REITIE S
JB 7EH, RXBYS ; FIWTR TR HE P
JB 7DH, RXDATA s FIWTR TS A R A v
RXSUM:
MOV A, SBUF s IR RIS AN
CINE A, 33H, TXERR : FIWT LR TS
TXRI:
MOV A, #OFH ;
MOV SBUF, A ; }r»ﬂ FPLACE BRI (55 “OFH”
WAIT1:
JNB TI, WAITI s HRERIETTEE
CLR TI s TEBR RIS WS SRR B AT
SIMP  AGAIN s AR AL
TXERR:
MOV A, #OFOH ;
MOV~ SBUF, A ; }rﬁ%ﬂ?ﬁ%%&tﬁ%%% “FOH”
WAIT2:
JNB TI, WAIT2 s SEFERIETEHE
CLR TI s TR R IE T SR AR
SIMP  AGAIN Ak
RXACK:
MOV A, SBUF s FIWTE SIS S “06H”
XRL A, #06H ; REUZIE AL
1z TXREE ;3 AEPREm, N TXREE
TXNACK:
MOV A, #05H s BB A RIS S, W LR 1%
MOV  SBUF, A ; “OSH” , ZLRERIFNY
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WAIT3:
INB
CLR
SIMP
TXREE:
MOV
MOV
WAIT4:
INB
CLR
CLR
SIMP
RXBYS:
MOV
MOV
ADD
MOV
CLR
SIMP
RXDATA:
MOV
MOV
MOV
MOVX
INC
MOV

MOV
ADD

MOV
DINZ
CLR

SIMP

TI, WAIT3
TI

RETURN

A, #00H
SBUF, A

TI, WAIT4
TI

7FH

RETURN

A, SBUF
32H, A

A, 33H
33H, A
7EH

RETURN
DPH, 31H
DPL, 30H
A, SBUF
@DPTR, A
DPTR

31H, DPH
30H, DPL
A, 33H
33H, A

32H, RETURN
7DH
RETURN

R RIE G

s BRI A

s RYCEI MRS S, ik “00H”
 RUCEI R RIS S, ik “00H”

; SRPRIETERE

: BT

s VBRI FR &

: HARSE I A0

s BB
s AEA32HHIG

TR R NN

. TERAUR O
L

BB AP A b FR T

. TERCHE
. MRS HERAM
S E

;}ﬁﬁﬂm%ﬁﬁ

TR R INAN

TN B e
BRI
. EEE L AT
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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 s IRE I

POP  DPH ;

SETB  EA : FEH

RET1 S VY

LIRS R, ORGAREFBULMIE S, EREFILGI, & R g fe Fr Ul W% 7 B
R aG L .

FESEPRN GO 2 R 24, 10 HAE P 6 ML THSERL (BT 5 B AR, DRIk, B
FEEE T DURTEEAS 1 IR VR T %
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8.9 ZHl&EE

R Z LM RS, FEZ SHUTENMA L/E. STC12C5A60S82 & 41 F HLIY &
171845 7 2 A3 B A ZHUBEEThRE, WS A4 UEME 28t FEDNEXN T FE MR
ZHLIE S RG R EEHEE .

TxD

8051 RxD /Y 1 2

\ 4 \ 4 Y
TxD RxD TxD RxD TxD RxD

8051 8051 8051

EEDy— G ENATLE AL 2R T2 PUEME RSt BN S5 G WHLEME, A
WL T (A5 0 AU S0 O K

(1) ZHIEME R FEA JE B

EZHBEE RS, NEIETHL (K% 52 GNP B ZIRIRERTSEEE, H4Til
{5 AR AREFT. MCS-51 R 51 B 5 HLK B 4738 15 15 #1) 25 A7 23 SCONH & 2 HLIE 15 i B 41
SM2. MFEFWESM2=1, BITEETETHFR2EARS, KiEHEE TSI E UX AT R
IR R (TB8=1) EREIEMT (TB8=0) , HEWUmET X FIRBSFTIRM: 2SM2=1,
W EIRBS=1, RN NPEIY Mk ii, H5iZMmi N 2528 NSBUFH, FFEAIRI=1, [RICPUIERH
Wr, BEATHBREPEIYALEE, ARBS=0NEUE W, A FHER, BIHKEBHEFR. £SM2=0, NUT
WA kA S R i U, B AIRI=1, HCPUIERIr, %l 2% NSBUF. #EikJEH
H, WSl LA

T EEBMHLRZHEE RS, MHLEHEEE A0, 1, 2, -+, n. THEBHEEREED
T

O BEWMIHLEISM2=1, 4T REfibht ek .

@ FHLE SR ERE b E S, K TBSRE N1, URRRIEN L MRk,

@ FrA M ML R oy bk i, & R R B 2 ALRE IY ) bk S AP bk AR B
B BRSNS, WA S MHL, TEBRSM2=0, #ERERMNENRENEEN, EE4
BRI e A B, WONAEFAEMNL, AE4ERESM2=1RZE, XtEHE R KRB IEMIA
TRRER, BRI S R EHE il )y 25 A58 NSBUF, ANEAfL, RI=0, Aep=ddilfiigRk, EE#HIH-
N1k
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@ FHAERIETERFIUBEMUS, B KIE—E SR M EER M, HA
TB8=0, VAR AEHEM .

® ML MAEAE B[]0 Ff R iy bkt P AR ML, RS

BTk B MALZE 23 M 45 0 FEALAE T AL, PR HSM2=1, XF HJ5 F LK IE M B

N

EIR REEAE A T SE B

(2) ZHLIEF R R
BT S ATEERAE G HE 6% B &M KRG M #HAT(E 1%
I A T B I 1R300 £ R ] e F e 205, (NS MV AT, PhSCER™ % 58

H, AFFEGEER, BN ERAMRAE. E£ZHUEE RS D EEERHERE, HhNE
HAR e X B ZS LA AE —BEWT .

FEMEMRZHIRE RS, RVRCE2556 ML, & AHLEIHEES 5 H00H~FEH .

© ZEMAFFOY 2 MAPLEER &, 2B AP ESM2=DIRF, MR ERICENLRH
Hwpay,

@ FHAMMNIIBRLI TR BN SR ISR IE I i, B F- 0k 19 MALIEDE AL hE
ML, ZAFMHEFST S EHLE R SRR ML R I G A, SRR KL 5 A
L FEREDEARPLAPRAS, #H EVAWOIRSIESR, EHEITFG R E SR b, K
16 B (0 B8 — iU AR AR H B

® 21w EHRIERIMLTFN:
00H: ZE3R MHLERUSCELHE B 5
01H: ZER ML R IEEHE B ;

HAth: B4
@ MHLHPRES T XL 8 M-
B7 B6 B5 B4 B3 B2 Bl BO

ERR 0 0 0 0 0 TRDY RRDY

EX:  HERR=1, MM EITEER L
#TRDY=1, MHLRIEAER L
FRRDY=1, MALEIHE R 4

© Hfth: e HE S,
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(3) BFF2H
FESEBR N AR S R R AN K R, RGESEIN PR — S ZR DA K Al R i
Z AR Wz ) 5 3, (ERE e R B PR s 320l SR 4 i R i 1 ) LR M . SR A0
2o FE R BT . 3% BLAL LA W 1 7 SO 61 ] B4R E— ML 8] — S — @5 8K A
© EWUKIERF
2N ERR B A7 TR Y FRAMA BB ik 95 1H, B Pk B AT 5 0H B
JeH, ARBGERTIIRIMGI . SO EERM TR, A (E B AE ) th P W Ik 55 R P 58

B MENTERIEN, ARRAOETREFMMAZE, HERTR [ PSR 0AT .

LPSW « SEIFOAR S AL HRZS B AT &0TE HodE 2 B K& 58 .
ZOREHUF#S MM R, AR 5572 7 1 F AR 5 A7 A7 42 X 1RO~R7

TSR FE I
ORG 0000H
AJMP MAIN
ORG 0023H
LIMP  SERVE
MAIN:
ORG 1000H
TXCALL:
MOV  TMOD,
MOV  THI,
MOV  TLI1,
MOV  PCON,
SETB  TRI1
MOV  SCON,
SETB EA
CLR ES
TXADDR:
MOV  SBUF,
WAIT1:
INB TI,
CLR TI

#20H
#0F3H
#0F3H
#80H

#0D8H

#05H

WAIT1

; He LR
s RIEPWT RS RPN
; Ferh RS IEF

s RIETREFAN

; WEENARATEELER . 772
s WEIRREE 240047 /7
;. BAISMOD

s REER SRR

s HATITAS, fvFRik, TBS=1
s I epib A AL

s ZEIEH AT P

3 SIEWFIY KL

SRR e

s BRI W R bR &

k. W

Lla R
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RXADDR:
INB RI, RXADDR s SEA AL IR AL
CLR TI s B P SR bR &
MOV A, SBUF s BEELAHLIEZ I A L
CINE A, #05H, TXADDR s FIWTIE Y MR A, 75 0 E K
CLR  TBS8 . HHEARTT, EAITBS=0, & K EdhE
CLR  PSW.5  HAIFO=0kRE L
MOV  08H,  #50H 3 RIEFAEHBEFREHERO
MOV  0CH, 50H s HEYLK AEIRRA
INC 0CH s HIEYLK N
SETB  ES 3 SUVFHATIEAS
RET ; IREI R
SERVE:
CLR TI s PWIRSART B, 1S PITE SRERETI
PUSH PSW ;
PUSH A 3 }E&%)\W%fj
CLR RSl ;
SETB RS0 : }iﬁ%%ﬂ’ﬁ%ﬁ%%lzl
TXDATA:
MOV  SBUF, @R0 s RIRBAR P B T s
WAIT2:
JNB TI, WAIT2 s SHRFRIETERE
CLR TI ; HAITI=0
INC RO s HhhEFERERINL
DINZ R4, RETURN s HUBRHURKIETE, HiRE
SETB PSW.5 ; DRIRTEHEEAIF0=1
CLR  ES ; RHAHBATHW
RETURN:
POP A ;
POP  PSW ; }‘VJZEBWJ
RETI S VA
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@OMFLIZRRE P
FEHUSIE R RE A IE, AT ML, 25 A P ASH Ltk B A A i [m] 5 5
AHUthE, WEEAH I IESS EHUEARE, FFIFIRE T NUAE R (B BRAC BEWT, R A7 TR
T HHRAMIFI60H L TT T, S HE HU I B W7 TR T 6 THON B Ml ) Y BERAMUR T, R
IR IEH20-0H. 20- IHRLAEAREAL, FISR AT E S R bt . Bodls S K R 2 il 1 7
2FH. 2EHM AN 711 80 A7 O3 7 1 O i B4 £ #5SAPLESRICRE P ), 2

*,
#5 DAL WORE PP i 5
ORG  0000H
AJMP  START s HBERFER
ORG  0023H
LIMP  SERVE s MR IB N 1 iR 55 A2
ORG  0100H
START:
MOV  TMOD, #20H s EREFE: WIIGWARY, WEER
MOV  THI, #0F3H s e/ THEER ERT . TR A2, W
MOV  TLI,  #0F3H s B 240007 /R0 1A S HIME
MOV  PCON, #80H ; E{7SMOD
MOV  SCON, #0FOH s WEBATHAS, v, SM2=1
SETB  TRI s JABERZ T AR
SETB  20+0 :
SETB 201 ; }Eﬁ%ﬁﬂal
SETB  EA .
SETB  ES ; }?Frhliéﬁ
ORG  1000H
SERVE:
CLR  RI s IR RUSUE SR T bR ERI=0
PUSH A ;
PUSH PSW ; }I W tri
CLR RSl .
SETB RS0 5 } WP TARAAT 8 X1
JB 20+ 0H, ISADDR s TR TS A2
JB 20+ 1H, ISBYTE | PP €S N A U
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ISDATA:
MOV RO, 2EH
MOV A, SBUF
MOV ~ @RO, A
INC 2EH

DINZ  2FH, RETURN
SETB 20+ 0H
SETB 20 1H

SETB  SM2

SIMP  RETURN
ISADDR:

MOV A, SBUF

CINE A, #05H, RETURN

MOV  SBUF, #01H
WAIT:

JNB TI, WAIT

CLR  TI

CLR 20+ 0H

CLR  SM2

SIMP  RETURN
ISBYTES:

MOV A, SBUF

MOV RO, #60H

MOV ~ @RO, A

MOV  2FH, A

MOV  2EH, #61H

CLR  20+1H
RETURN:

POP PSW

POP A

RETI

ZHLEFETT AT 2R 2R, EHI

B 7]

s HUEIRETIERO
L& e

s HEIRE N

s FUBT R B e 75 ?
s W briEAL

s FNE I, R

FEHAEREAL, 5 AL

FAFFER, AT IR [a]

; MFF, KIEEES “01H”

s SERERIRL R

: 0TI, 200, SM2
: JHOTI, 200, SM2
; J50TI, 20«0, SM2
; IR

s BERSCEE HK B ot
s B EERIK EEE N ERAM
; 60HHLIG X 2FHHL T

; BEHHE61HT2EHH T
; JH20 « 1HbRZE, For UG HR AR

, }
]
5

; IR[E]

=~

VSRR

BEE—-NAE T RRNA, NESE.

Xt F AT S TR R0 R 3, W M Tl R A w A A AT Y IR ATO I, B E
R AT SR AN . B, BATITEINL, Bordide. KEMA 24T .
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F9E STCI12C5A60S2F 5B K HBYA/DEEHASS
9.1 A/Di:iRaSHYLER

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 SEEHLRHIARIA/D, FIECR A, i
HRAGIN . Feg 4. PSR, EREAEPIE A ERAYoM, el DOl ik
BB S AT AT — B BONA/DE e, ATRAE NA/DME I D AT 4k sk E VO .

STCI12C5A60S2 &4 ¥ HLADC (A/D#4 40 28) K45 #3400 F BT s

ADC_CONTR Register

|ADC7POWER| SPEED1 | SPEEDO | ADC_FLAG | ADCfSTARTl CHS2 |CHSl | CHSO0 |
|
BRI 5 JIE A/ AT 8

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

K
AR

ELLLL

10-bit DAC <:

4 AUXR.1/ADR] = O}, A/D¥:#ss RZF77a AT
ADC RES[7:0]
[apc_Bo]apc_Bs|apc_B7]apc_B6|apc_Bs|apc_B4]apc_B3|apc B2]

[ -] - -] - T - | - [Jaocei]apcso] ADC RESL[I:0]

M AUXR.I/ADRT = 1, A/D#Ess Rgmastg R
ADC_RES[1:0]
[-T-T-T-T-T- TJapcso]anc s

|ADC7B7 |ADC7B6| ADC_BS | ADC_B4 |ADC7B3 | ADC_B2 | ADC_B1 | ADC_B0 | ADC_RESL[7:0]
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STC12C5A60S2 #4150 7 HLADC H 2 Bk 1 5¢ HUAREs . IBR IR 77 72458« 10f2DAC,
I ok 274798 (ADC_RESAHIADC RESL) BAAZADC CONTRH %

STC12C5A60S2 &4 #. i HLETADC/Z IR IR LB RIADC IR IR ELE R ADC H — AN P st 48 A1D /A
M ge R, IR L EGEHE, M A AL (MSB) JFAf, PG N LR S N D/ AR
ST IR, S 2RI, (RS 8 T BB UOE T NS B AR . IR IR AR
RIN/ D28 BAT T &, DIREREE A

M EERT VR W, 2 BT, KB ADCO~THI I B N E A L sy . %
/R 33 (DAC) % 46 B AU B 5 AR U0 N B 40 e 0 b e 2R dE AT L, O b Ase 25 AR A7 3
BRI AE, @B R R AT i s R . A/DIE IR IR G, AR g R ARAT
FIADCH: 445 F 75 47 25 ADC_RESHIADC_RESL, [H]IF, B {7 ADCHE ] 25 /7 #ADC_CONTRH A/ D#%
e WAREAIADC FLAG, DAL P 2510 B H A B H I o RS 4DL I8 (1) i 428475 1] FH ADCH%E i) 27 £
FHADC_CONTRH[JCHS2 ~ CHSOM i€ » ADCI % 418 B i ADCH28 i) 27 A7 4 H () SPEED 1 FISPEEDORf
JE o TE{EHADCZ |, RZGZ5ADC L, R B AT ADCHE Hil] 25 47 2% 1 FIADC_POWERAY o

4 ADRI=OI, WIRHIOALS5 R, % R i 2 it 5

Vin
Vce

10-bit A/D Conversion Result:(ADC_RES[7:0], ADC RESL[1:0]) =1024 x

ZADRI=0I, WURBLSALEE R, 2 T il A5

Vin
Vce

8-bit A/D Conversion Result:(ADC_RES[7:0])= 256 x

MADRI=10, WiRECIOAZ &5 5, 4 i 2 25

Vin
Vce

10-bit A/D Conversion Result:(ADC_RES[1:0], ADC_RESL[7:0]) = 1024 x

A, ViR yBAE N EIER A B, Vee VBT HLSERR TAE R, I AL AR AR
RS H k.
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9.2 S5A/DEREXSFRS

ESTC12C5A6082 251 ¥ A HLA/DHE B A R 1 B A28 5 T R R Fim o

e 1 e o7 bk J2 FAF5 .

e ik Ak | ep Lep | EfrtE

P1ASF P1 Analog Funf:tlon ODH | P17ASF| P16ASF | P1SASF | P14ASF | PI3ASF [ P12ASF | P11ASF [P10ASF 0000 0000B
Configure register
ADC_CONTR [ ADC Control Register BCH |apc_power |SPEED1 | SPEEDO| ADC_FLAG |ADC7$TART|CHSZ|CHSI |CHSO 0000 0000B
ADC_RES | ADC Result high BDH 0000 0000B
ADC RESL | ADC Result low BEH 0000 0000B
AUXRI | Auxiliary register 1 | A2H | - |PCA_P4|SPI_P4|s2_P4| GF2 |ADRI| - | DPS [x000 00x0B
IE Interrupt Enable AS8H | EA |ELvD|EADC| ES | ETI | EXI | ETO | EX0 [0000 0000B
P Inte““f; VI; nortty | pey | ppca|prvp |panc| ps | pTi | pxi | PTo | Px0 [0000 0000B
IPH Intem‘é’,t Il)ln"my B7H |PPCAH|PLVDH|PADCH| PSH | PTIH | PXIH | PTOH | PXOH |0000 0000B
1g

1. P1 ORI EEIEHI F F2SP1ASF
STC12C5A6082 251 8§ Fr HLIKIA/DE: il 5P110 (P1. 7-P1. 0) £, E®BENGPIO AL
FRAYOM, P AT DA R A 8 R AT AT — PR B B ONA/ D, AT AEAA/ DR
P1ETAT 4k EEAE N/O S GRILRAE NI o RAEA/DIE I O 75 Jaks P LASFARR IR T e 25 47
SEHRAHN A B D, AR DR E OB T BE . PIASFRF A7 2R BRGS0 T

PIASF : P1IARHL I RESE #2547 8% (Z a7 ab e A B FA74s, 1820
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
P1ASF 9DH name | P17ASF | P16ASF | PI1SASF | PI4ASF | PI3ASF | P12ASF | P11ASF | P1I0ASF

P A A R AE A/ DAE FH I, B PIASE A A A B L

P1ASF[7:0] P1. xflIhfE HHPIASFEF A bk >y . [9DH] CRBERSHEAT A7 F-41k)
PIASF.0=1 P1. O IR R T EEA /DS
P1ASF.1=1 P1. TR AR T BEA /DA
P1ASF2=1 P1. 2 E AR T BEA /DA
PIASF3 =1 P1. 3TME AR T BEA /DA
PIASF4 =1 P1. ATME AT BEA /DA T
P1ASE5=1 P1. 5 FE AL T AEA /DA
PIASF.6 =1 P1. 6 IR AT EEA /DI
P1ASE.7 =1 P1. TEHE R T EEA /DI
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2. ADCiZH|F FRADC_CONTR

ADC_CONTRZF f7-# ¥4 = F
ADC CONTR : ADCH#5 1|75 {7 4%
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

XFADC_CONTRZA7#5 3T EAE, B EEHAMOVIR(AIER), AERH ‘5 M ‘80 &),

ADC_POWER: ADC HL % il .
0: JRHPIA/DFE 38 I
1: FTHFA/DEE 385 HL .

AN WARRT, BADCHESSH], BIADC POWER =0. J2BhA/DH T — & B
INA/DHIR AT I, A/DFE #4595 % I A/DHLIR AT BEAR DIFE, AT ASCH . WIHRETHF M EBA/D
AR, TRE SR, SRR RS, FE SIA/D

BIESNA/DEY G, {EA/DFEMERZ AT, AU EAVOTFPRES, AF T =k EA/D
i, HReBEN S/ BTO/ PR X ATELT .

SPEED1, SPEEDQ: 5% 4% e 4 4% 45 J5 42 il 51

SPEEDI1 | SPEEDO | A/D¥4: T 75 I} ]
| . 90N Al i BB ¥ — Uk, CPULAE AR 2 IMHZ I,
A/ D35 29 250KHz
1 0 180N iy 4 i B 6 — Ik
0 1 3604 B it JE A e — IR
0 0 5404 By i JE] A 46— IR

STC12C5A60S2 R 41 5 HLITIA /DAL HaAs b i 45 F T 4% SR/ CHR 3% 28 T = AR TR R AL 8, A
A5 FH IS 43 AT 25 A7 2 CLK._DIVX 22 Gt ) 40 A s BT 7= A= i) A3 45 CPU A B 36 FH 4 B 4.
U4k
TXAEAT LLEADCH 55 AR A, $EmrA/D e 6k 75
IXAEA] LALECPUR B AR TAE, K R AR THE

ADC_FLAG: st s st fibrbhr, MA/DEEHTERMSE, ADC_FLAG=1, B HKMEO.
AN A/ DEE 58 B AT BTS2 A T b, 8 O AR % bR S LA/ D
FEEEHR, HA/DEHSEMRSE, ADC_FLAG = 1, —EEHRMHIEO,

ADC_START : B # 25 (ADC) ¥ ¥ B ahi= b, wEN “17 B, JFah%eH, HHai w580
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CHS2/CHS1/CHSO0: il 4 NifiEi%k#, CHS2/CHS1/CHSO

CHS2

CHSI | CHSO | Analog Channel Select (Fflfa N\ iEiE 1)

0

0 0 R PLO 1ENA/ DRI AR H

HEPE P11 AENA/DEIANKH

EFE P12 AENA/DEIANKH

WP P13 AENA/DRINKH

EFE PL 4 1ENA/DRIAKR

EPE P15 AENA/DEIAKH

B P16 1ERNA/DEIAKH

— e | = = O OO

—l— O OO|=|=—]|O
=l E= = K= =3 K= =

WP P17 AENA/DEINKH

P27 T B E R MBI

B T2, BrLd, B ADC_CONTRIE S| a7 47 45 J5, BEIMAN 2 AR GBI 4 ] DL IEff 332
FJADC_CONTRZFAF 25 18, JR K2 5 B ADC_CONTREE il 25 77 28 B A AT 5, Bt id44NCPU
B ) ZE A, LA 7 AR08 PR IIE 1 13 B EADC CONTRS il 75 7 4%

MOV ADC CONTR, #DATA
NOP
NOP
NOP
NOP
MOV A, ADC _CONTR
LA B SERT I, 7 RENS IER L BIADC_ CONTREZE ) 27 17 2% A {H.
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3. A/DEEHRE R 782ADC_RES. ADC_RESL
FEPR DI 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
/D4
ADC _RES | BDh o i
- A7
/D
ADC RESL| BEh -
- ALK
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
HADRI=0I}, 107A/D¥EH 45 B 1 = S AEUAEADC RESHY, f2H7 FZ M AEADC_RESLIfE247 6

Mnemonic | Add Name B7 B6 B5 B4 B3 B2 Bl BO
ok
ADC_RES |BDh A/D%?i’”% ADC RES9|ADC RES8|ADC RES7|ADC RES6|ADC RES5|ADC RES4|ADC RES3| ADC_RES2
A AT A 8L
A/DEE g 3
ADC_RESL|BEh| . ADC_RESI| ADC_RES0
- A AR 2fr
AUXRI [azn| Auxiliary ADRJ =0
registerl

AP S eVl et ST 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 AR ISAIEs R, % M a5

Vin

Vce

A, ViR AN BIERA B, Vee VBT HLSEPR TAERE, T HL AR
S H L.

M ADRI=1I}, 1047A/DiEHesh B B 20 A AEADC_RESHIMR2H7 , RS AETIAEADC_RESLHY,

8-bit A/D Conversion Result:(ADC_RES[7:0])= 256 x

Mnemonic | Add Name B7 B6 B5 B4 B3 B2 Bl BO
A/D o
ADC_RES |BDh 9_{ %Tﬁiu ™ ; ; . ; ; ; ADC_RES9| ADC_RESS
LA 20
ok
ADC_RESL|BEh A/ D%&’”% ADC_RES7|ADC_RES6|ADC RESS|ADC RES4[ADC RES3|ADC RES2|ADC RES1|ADC RESO
ZF A7 A K87
AUXRI [an| Awxiliary ADRJ =1
registerl
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A P eVl et ST AZSE SO 7 N (TN W 7

Vin

Vce

10-bit A/D Conversion Result:(ADC_RES[1:0], ADC_RESL[7:0]) = 1024 x

A Vi BRI ETE RN S, Vee v BT HLSERR TAR R, HIAR A ML AR B ARy
RSk .

4. SADHEB X FFHR
IE: il eirarfias (AA3-4k)
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
IE A8H | name | EA | ELVD | EADC | ES | ET1 | EXI | ETO | EXO0
EA: CPUKIH Wi IFishr &, EA=1, CPUFFH W, EA=0, CPUBFHAITA KW HIE.
EAIAE F A2 A BT SR vF e 22 R dzs il o B 5 AR BT 1 S 2 EAR ) b 52 25 TR B
O 114 P T e 4 7 3 o
EADC : A/D# e Wr S8R4T
EADC=1, RVIA/D# i H;
EADC=0, Z&1EA/D#EH bk,

W SR VEA /DS e v I ) 55 DA S R AL B L

1. 4EADCEL, FVFADCHIHT, X JZADCH I ) A bz il iz

2. KEAE L, FIIFR AU IEsEIAL, SALAFTIF, 2 T2 A ADCH T (A /Db I il 45 72
S RIS A/ DA i SR R EATADC. FLAG (92 A/ D% ¥ 45 AR A7) &

IPH : FRT e R da il g A7 dt . (ANR]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 3Hhb)
SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO
1P B8H name | PPCA | PLVD | PADC | PS | PT1 | PX1 | PTO | PXO0

PADCH, PADC: A/D¥# e Wil /e g 4% Hil 47
4 PADCH=0 HPADC=0f, A/D¥Hd WA ki se gl (/e 420)
4 PADCH=0 HPADC=11}, A/D## Wi AR AR S g b (L2644 1)
*PADCH=1 HPADC=01}, A/D¥% ¥ Wi @ik de b b (R 5e42)
Y PADCH=1 HPADC=1H}, A/D#E¥ribi b ix i e g b W (P 5 42.3) ‘
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9.3 A/Dit#rEa R B 2% B

47pFLL K ®1

T

|/

P22 28 [ ] Vee

r23[]2 27 [Ip2.1

RST[ 3 26 [_]p2.0
RxD/P3.0[_|4 w2 25 ] P1.7/ADC7
TxD/P3.1 5 g 24 [ P1.6/ADC6
xTAL2[ |6 o'r\é 23 [ P1.5/ADCS
XTALI |7 7 22 [ ] P1L.4/ADC4
NTO/P32[ 8 ~ 21 [ P1.3/ADC3
INTI/P33 ]9 % 20 ] P1.2/ADC2
CLKOUTO/ECHTO/P3.4[_] 10 I\ 19 ] P1.1/ADCI1
CLKOUTI/PWMI/PCAL/TI/P3S [ 11 o0 18 ] P1.o/ADCO

P24 |12 17 [_1P3.7/PCAO/PWMO
P2s[]13 16 P27
Gnd[_] 14 15 [Jr26

A/DEEHRZEPLI, P1.0 — P1. 73:81%

il
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9.4 A/DIZHEFIE N A 2k i [E]

|/
221 28 [ Vee Vee
P23[]2 27 [Pl
RST[ |3 26 P20 ATPRULE 1K 1
RxD/P3.0[ |4 2] 25 [_1P1.7/ADC7 o—iov
TxD/P3.1[_]5 % 24 [ P1.6/ADC6 e
xTAL2[ 6 £ 23 []PI5/ADCS 11/2 Vee
XTALI[]7 % 22 [ ] P1.4/ADC4 _L°—|| /
INTOP32[ 8 2~ 21[1r13/ADCS o—{I 2/3 Vee
INTI/P3.3[]9 % 20 ] P1.2/ADC2 10K e
CLKOUTO/ECITO/P3.4 ] 10 N 19 [ Pry/ADCI O—]Ii 3/4 Vee
CLKOUTI/PWMI/PCA1/TI/P3.5[_] 11 ° 18 ] P1.o/ADCO 10K e
P24 12 17 [ P3.7/PCAO/PWMO 0—|I| 5/4 Vee
P2s[]13 16 P27
Gnd[_] 14 15 ]pr26
A/DEEHAEPII, P1.0 — P1. 73L8i%
U/
2211 28 [ Vee
P32 27 [Jp21
RST[]3 26 [_1P2.0
RxD/P3.0[] 4 w2 25 1 Pr1.7/ADC7
xD/P3.1 [ % 24 ] P1.6/ADC6 ceeee
xTAL2[ 6 g 23 ] P1.5/ADCS R6
XTALL[]7 A 22 [ ] P1.4/ADC4 1. 8KQL3.3KQLLS 4KQ LS. 2KO
NTOP32 8 7@‘1 21 ] P1.3/ADC3 b
INTI/P3.3[]9 =] 20 ] P1.2/ADC2 4 ceces
CLKOUTO/ECHTO/P3.4[_] 10 N 191 PI.I/ADCI == 0 005 051 1'1.5 1520 2025
CLKOUTI/PWMI/PCAL/TI/P3.5 [ 11 o 18 ] P1.O/ADCO -
2412 17 [_]P3.7/PCAO/PWMO L B R D SIS B R 4 4
s 16 [Jr27 TR I T fE, 5 2 B AR e BHAE B AR 45 52
Gnd [ 14 15[ P26 PR B TR

A LR PR T OGBS (R ) s, BRSO SR ZE R B AT
VRAE 0. 25VYE [l N A=Ak, W] LA RIGEE G LR Dy R PH 5% 22 Bl 2

+5V

RS S I I F B ASL DM 2R 2K

RO
ADCx 10KQ

Ap SR LR FSRAS U B NS E W]

FE, T DAY 42 BB T A B A I L IR VR IR
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9.5 A/DFEHAEIRE)SE IR

STC12C5A60S2 R FI AL 2% R IR AN TAEH K Vee, FTl—MRAHIMESEH
FEJR . an7805 /% Hi FL R /2 5V, {HSZFrR K T RE 24, 88V 4. 96V, H 7R L 1
T, ATAE IR SEBRI H A A H R AR SR A B L SR AOEEPROM. BT, DAMEHAL

WRAFLH P Vee NE 2, b ftd, B EES. 3V-4. 2VZ [HER, MVecALH
TE, BT EAESEEA/DEL I — AMEIEAME MR E NS E IR, RS R TAE R R
Vee, TS H HAth JLESA/DFE Heil 18 0 HEE o 0 AT 7E ADCHE il 18 () 56 Ll iE 4h g — M 1. 25V
BV, 8%, . . ) PSSES IRV, IR R TR R Vee, B HEJUEKA/D
A M IE 0 U BRI R Rl Y, Vee A ER) o
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9.6 A/DiFIRNIKFIZF

9.6.1 A/DEEHRMIINIZRF (ADCHET )

(CREFFC Iz~

1. C¥FF

/* */

/* --- STC MCU Limited */

/* - BORSTC 1T RBIH Bl A/D¥HIhfE */

e Y Y S e o )17l —— *

1 LRI o SRS A P T STCHY YR B AR <oemeeree */

/* */

#include "reg51.h"

#include "intrins.h"

#define FOSC 18432000L

#define BAUD 9600

typedef unsigned char BYTE;

typedef unsigned int WORD;

/*Declare SFR associated with the ADC */

sfr 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
#define ADC _FLAG 0x10
#define ADC_START 0x08
#define ADC_SPEEDLL 0x00
#define ADC_SPEEDL  0x20
#define ADC_SPEEDH  0x40
#define ADC_SPEEDHH 0x60
void InitUart();

void SendData(BYTE dat);

void Delay(WORD n);

void InitADC();

BYTE c¢h=0;

//ADC power control bit
//ADC complete flag
//ADC start control bit
//540 clocks

/1360 clocks

//180 clocks

/190 clocks

//ADC channel NO.
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void main()

{
InitUart(); //Init UART, use to show ADC result
InitADC(); //nit 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;

H

/*

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; /IT1 as 8-bit auto reload
TH1=TL1 =-(FOSC/12/32/BAUD); //Set Uart baudrate
TRI=1; //T1 start running

H
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/*
Send one byte data to PC
Input: dat (UART data)
Output:-

*/
void SendData(BYTE dat)
{

while (ITT);
TI=0;
SBUF = dat;
}
/*
Software delay function
*/
void Delay(WORD n)
{
WORD x;
while (n--)
{
x =5000;
while (x--);
b
b

//Wait for the previous data is sent
//Clear TI flag
//Send current data
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/* %)
/% ——- STC MCU Limited */
/% - JE/RSTC 1T RA Pl A/DEHIhAE */
O 2 TR 1R il D RS 1 — %
B LERE R h ki SC 2 v E AR T STCHIBER AR —-mmmemm v */

/% */

;/¥Declare SFR associated with the ADC */

ADC_CONTR
ADC_RES
ADC_LOW?2
PIASF

EQU  0BCH
EQU  0BDH
EQU  OBEH
EQU  09DH

;ADC control register

;ADC high 8-bit result register

;ADC low 2-bit result register

;P1 secondary function control register

;/*Define ADC operation const for ADC_CONTR*/

ADC POWER EQU  80H
ADC_FLAG EQU  10H
ADC_START EQU  08H
ADC SPEEDLL EQU  00H
ADC SPEEDL EQU  20H
ADC SPEEDH EQU  40H
ADC_SPEEDHH EQU  60H
ADCCH DATA  20H
ORG  0000H
LIMP  MAIN
ORG  002BH
LIMP  ADC ISR
ORG  0100H
MAIN:
MOV  SP, #3FH
MOV  ADCCH, #0
LCALL INIT UART
LCALL INIT ADC
MOV  IE, #0AOH
SIMP  §

;ADC power control bit
;ADC complete flag
;ADC start control bit
;540 clocks

;360 clocks

;180 clocks

;90 clocks

;ADC channel NO.

;Init UART, use to show ADC result
;Init ADC sfr
;Enable ADC interrupt and Open master interrupt switch
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o

;ADC interrupt service routine

*/

ADC _ISR:

PUSH ACC
PUSH PSW

ANL ADC_CONTR, #NOTADC _FLAG

MOV A, ADCCH
LCALL SEND DATA
MOV A, ADC_RES

LCALL SEND_DATA

;//if you want show 10-bit result, uncomment next 2 lines

s

s

o
;Initial ADC sfr

MOV A, ADC_LOW?2
LCALL SEND DATA

INC ADCCH

MOV A, ADCCH
ANL A, #07TH
MOV  ADCCH, A

ORL A,

MOV  ADC CONTR, A
POP  PSW

POP  ACC

RETI

*/

INIT_ADC:

MOV  PIASF, #0FFH
MOV  ADC_RES, #0

MOV A, ADCCH
ORL A,

MOV  ADC CONTR, A
MOV A, #2

LCALL DELAY

RET

;Clear ADC interrupt flag

;Send channel NO.
;Get ADC high 8-bit result
;Send to UART

;Get ADC low 2-bit result
;Send to UART

#ADC_POWER | ADC_SPEEDLL | ADC_START
;ADC power-on delay and re-start A/D conversion

;Set all P1 as analog input port
;Clear previous result

#ADC_POWER | ADC_SPEEDLL | ADC_START
;ADC power-on delay and Start A/D conversion

333



STC12C5A60S2 £ 51| 5 Fr HLAE 7S

i*

;Initial UART

; */

INIT _UART:
MOV  SCON, #5AH
MOV  TMOD, #20H
MOV A, #-5
MOV THI, A
MOV TLI, A
SETB  TRI1
RET

i*

;Send one byte data to PC

;Input: ACC (UART data)

;Output:-

; */

SEND DATA:
INB TI, $
CLR TI
MOV SBUF, A
RET

i*

;Software delay function

; */

DELAY:
MOV  R2, A
CLR A
MOV RO, A
MOV  RI, A

DELAY1:
DINZ RO, DELAY1
DINZ RI1, DELAY1
DINZ R2, DELAY1
RET
END

;8 bit data ,no parity bit

;T1 as 8-bit auto reload

;Set Uart baudrate -(18432000/12/32/9600)
;Set T1 reload value

;T1 start running

;Wait for the previous data is sent
;Clear TI flag
;Send current data
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1. CiEfF:

/* */
/* --- STC MCU Limited */
/% - J/RSTC 1T KA Pl A/DFH LIRS */
Jal /B Sy ey oy o Sl il e R A ST 122 RE7Y ) */
[ ABTERE P A B T R BT R T STCH kL AR - */

/* */

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

#define FOSC  18432000L

STC12C5A60S2 & 51) 1 Fr ML 4 e

#define BAUD 9600
typedef unsigned char BYTE;
typedef unsigned int WORD;

/*Declare SFR associated with the ADC */

sfr
sfr
sfr
sfr

/*Define ADC operation const for ADC_CONTR*/

#define
#define
#define
#define
#define
#define
#define

ADC_CONTR
ADC_RES
ADC_LOW2
PIASF

ADC_POWER
ADC_FLAG
ADC_START
ADC_SPEEDLL
ADC_SPEEDL
ADC_SPEEDH
ADC_SPEEDHH

void InitUart();

void InitADC();

void SendData(BYTE dat);
BYTE GetADCResult(BYTE ch);
void Delay(WORD n);

void ShowResult(BYTE ch);

= 0xBC;
= 0xBD;
= O0xBE;
= 0x9D;

0x80
0x10
0x08
0x00
0x20
0x40
0x60

//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

/1360 clocks

//180 clocks

/190 clocks
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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
§
H
/*
Send ADC result to UART
*/

void ShowResult(BYTE ch)

{
SendData(ch); //Show Channel NO.

SendData(GetADCResult(ch)); //Show ADC high 8-bit result

//if you want show 10-bit result, uncomment next line

/! SendData(ADC_LOW?2); //Show ADC low 2-bit result
}
/*
Get ADC result
*/

BYTE GetADCResult(BYTE ch)

{
ADC_CONTR =ADC_POWER | ADC_SPEEDLL | ch | ADC_START;

_nop_(); //Must wait before inquiry
_nop_();

_nop_();

_nop_();

while ((ADC_CONTR & ADC_FLAQG)); //Wait complete flag
ADC_CONTR &=~ADC_FLAG; //Close ADC

return ADC_RES; //Return ADC result
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//8 bit data ,no parity bit
/IT1 as 8-bit auto reload
//Set Uart baudrate

//T1 start running

//Open 8 channels ADC function
//Clear previous result

//ADC power-on and delay

//Wait for the previous data is sent
//Clear TI flag
//Send current data

/*
Initial UART

*/
void InitUart()

{
SCON = 0x5a;
TMOD = 0x20;
TH1 =TLI =-(FOSC/12/32/BAUD);
TR1=1;
H
/*
Initial ADC sfr

*/

void InitADC()

{
P1ASF = 0xff;
ADC_RES =0;
ADC_CONTR =ADC_POWER |ADC_SPEEDLL;
Delay(2);

H

/*

Send one byte data to PC

Input: dat (UART data)

Output:-
*/
void SendData(BYTE dat)
{
while (!TD);
TI=0;
SBUF = dat;

H

/*

Software delay function

*/
void Delay(WORD n)

{
WORD x;
while (n--)
{
x = 5000;
while (x--);
H
H
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/* */
/* -—-- STC MCU Limited */
/* - JH/RSTC 1T RAF Pl A/DFHIIHE *
s s G e e N T */
P LT S B ] T STCH) R BB —erreeemee y

/* */

;/¥*Declare SFR associated with the ADC */

ADC_CONTR
ADC_RES
ADC_LOW?2
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

i*

;Read ADC conversion result
;Input: ACC (ADC channel NO.)

;Output: ACC (ADC result)

*/

GET ADC RESULT:

ORL
MOV
NOP
NOP
NOP
NOP
WAIT:

MOV
INB
ANL
MOV
RET

A, #ADC_POWER | ADC_SPEEDLL | ADC_START
ADC_CONTR, A ;Start A/D conversion
;Must wait before inquiry

A, ADC_CONTR ;Wait complete flag
ACC4, WAIT ;ADC_FLAG(ADC_CONTR.4)

ADC_CONTR HNOT ADC_FLAG ;Clear ADC_FLAG
A, ADC_RES :Return ADC result
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/*
;Initial ADC sfr

] */
INIT_ADC:

MOV  Pl1ASF, #0FFH ;Open 8 channels ADC function
MOV  ADC RES, #0 ;Clear previous result
MOV ADC _CONTR, #ADC _POWER | ADC_SPEEDLL
MOV A, #2 ;ADC power-on and delay
LCALL DELAY
RET
*
;Initial UART
; */
INIT UART:
MOV SCON, #5AH ;8 bit data ,no parity bit
MOV  TMOD, #20H ;T1 as 8-bit auto reload
MOV A, #-5 ;Set Uart baudrate -(18432000/12/32/9600)
MOV  THI, A ;Set T1 reload value
MOV TLI, A
SETB  TR1 ;T1 start running
RET
/¥
;Send one byte data to PC
;Input: ACC (UART data)
;Output:-
; */
SEND DATA:
JNB TL$ ;Wait for the previous data is sent
CLR TI ;Clear TI flag
MOV SBUF, A ;Send current data
RET

o
;Software delay function

; */
DELAY:
MOV  R2, A
CLR A
MOV RO, A
MOV  RI, A
DELAY:
DINZ RO, DELAY1
DINZ RI, DELAY1
DINZ R2, DELAY1
RET
END
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5105 STC12C5A60S2 &5 82 /H#{lPCA/PWMK F

STC12C5A60S2 R 31 B HLEE Al 1 70 % P m A2 11 B 2 B 271 (PCA) A5k, AT FH - 84 5 sl 8%
AN KR IR A A Y DA R ik 5 O D (PWM) B

10.1 5PCA/PWME BB X4 INsEF 7o

STC12C5A60S2 & %1 1T 8051 L L PCA/PWMEFFR I e Z A a5

PCA/PWM SFRs

- {7 itk % F 55 )
55 ik Hiuhl S=ROA ]
B7 | B6 B5 | B4 | B3| B2 | Bl | Bo

CCON PCA Control Register D8H | CF CR - - - - CCF1 | CCFO |00xx,xx00

CMOD  |PCA Mode Register | D9H [CIDL| - - - |cps2| cpsi | cpso | ECF |oxxx,0000

CCAPMO II;SQSI:/;’C'“ICOMOC‘C DAH| - |ECOMO|CAPPO|CAPNO|MATO|TOGO | PWMO |ECCF0|x000,0000

CCAPMI Ezgigdmelkmde DBH| - |ECOMI|CAPPI|CAPNI|MATI|TOG1 |PWMI |ECCF1|x000,0000

CL  |PCA Base Timer Low | E9H 0000,0000

CH  |PCA Base Timer High | FOH 0000,0000

ccapor |PCAModule-0 Capture | 0000,0000
Register Low

ccapoy |PCA Module-0 Capture |y 0000,0000
Register High

ccapiL |PCAModule-1 Capture | 0000,0000
Register Low

ccapiy |PEA Module-T Capture | Ly 0000,0000
Register High

pca pwmo|PCA PWM Mode F2H| - . - - - - |EPCOH |EPCOL | xxxx,xx00

- Auxiliary Register 0
pca pwmi |PCA PWM Mode F3H| - - . . - - |EPCIH|EPCIL|xxxx,xx00
- Auxiliary Register 1
AUXR1 |Auxiliary Register | | A2H| - |PCA P4|SPI P4| S2 P4 | GF2 |ADRI| - | DPS |x000,00x0
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1. PCATEEX FFEECMOD
PCA LA Z A7 de i
CMOD : PCA TA/EREA 717 4%
SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO
CMOD D9H name | CIDL - - - CPS2 | CPSI | CPSO ECF

CIDL: 7T A& 545 1 PCA T 5 6 AL
M CIDL=0R, WA T PCATIHE#R 4k 2L T4
HCIDL=1/f, 2R FPCATHE R85 1 TAE.
CPS2. CPS1. CPSO: PCAiIEk IR FRIEHIfr . PCATHEK IR I N R TR,

CPS2 | CPSI | CPSO |iE£EPCA/PWMIN £hii4Hm N\

0 0 0 |0, RGHHF/12, SYSclk/12

0 0 1 |1, &GiH#/2, SYSclk/2

2, SERE0M) G H k. BT e 2800 DL TAEE 1T, FrlA
A LU BT — AN Bt MITIE B B S 3R CPU _LAE
BhSYSclk. i A8 g i #5013 R, AT LSEEl Al AR 1)
PWM#ir th

3, ECU/P1.2(E5P4. 1) NI AR B (B K IE #E =SYSclk/2)

4, RGH4%l, SYSclk

5, RYGilt4h/4, SYSclk/4

6, R&GHHP/6, SYSclk/6

7, RGNS, SYSclk/8

— ==~
—|—lolo |~
—|lo|l~]lo |~

%4, CPS2/CPS1/CPSO = 1/0/05f, PCA/PWMHIH £ &SYSclk, AN ER 250, PWM
HiZE NSYSclk/256

U R G /3 RAE NPCA R P, NAETO TAEAE ITHLR, +53 kd B 7= A= 38 1

W A N ERCAE N R Gl 8 (iR OL T, 5VE A HLN11IMHz ~ 15.5MHz) , A LA
i 14K ~ 19KAZFIPWM. FHTO i AT RGER B HEAT 1 ~ 2564 734l

ECF: PCATH#ui H AP W GEAL
MECF = O, 2% 1527 748 CCONH CFAL [ H 1B 5
MECF = 1K, WA 28CCONAFCFALHIH K.
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2. PCAIEHIZF F2CCON
PCATE | 27 A7 75 A% R R -
CCON : PCA¥% il 4% i %5 17 2%
SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO
CCON D8H name CF CR - - - - CCFl | CCF0
CF: PCAUIEEFEA G BAREAL. HPCATIE i B, CFHMEAENAL. WRCMODZ 74%
HIECEALE AT,  MICFhRE R k=4 . CFAL Al @ i A sl - B A7, {H R alidad
BIEE .
CR: PCAUIHZRMEYIBATIEHIN . ZALEIT A BN,  FRESIPCATHE PRSI T, %47
I BAESE,  FRICHIPCATT AR .
CCF1: PCAREH1hbrE . 24 B UC BC B A SR AT i Bk B A7 . %47 JE i
CCFO: PCAREHOMibr & 24 M B UG BC B A SR A ik B A %47 A i

3. PCALLE/1HIX H F88CCAPMOFICCAPM1
PCAREHLO M) LA/ 4 3K 25 A7 4% A A% X F

CCAPMO : PCAREEROM) EL % /Al 3 25 17 0%

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

CCAPMO DAH name - ECOMO | CAPPO | CAPNO | MATO | TOGO | PWMO | ECCFO

B7: R NERZH .

ECOMO: 7L g ThRe#a A7 o
HECOMO=1H/}, LB 2R

CAPPO: 1EskiEHIf .
MCAPPO=1R}, O LFEHIR.

CAPNO: iRz H147
M CAPNO=1/}, ¥ TR,

MATO:  ULEC 5 H47
MMATO= 1/}, PCATIEUE 5B L5 /3 $ 29 17 2% BME A VL FCK: B 7 CCON & A7
2RI R AR EALCCFO,

TOGO:  FHEEIEHILL
HTOGO=1/f, TAEEPCAREEH R, PCATHEEHME 5 buas /Hi 3R a7 7
3 POAE A U ALK A CCPORKIBN %
(CCPO/PCAO/PWMO/P1.35,CCPO/PCA0/PWMO/P4.2)

PWMO: k%A=t
MPWMO= 11}, FRFCEXOME AR ik 55 8 i H
(CCPO/PCAO/PWMO/P1.35CCPO/PCAO/PWMO/P4.2)

ECCF0: f#GECCFOHWT. {8 HE %577 2 CCONTI LL i /Hi 3k bR £ CCFO, Sk Rk .
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PCAREHLL [ B /4l 3Ry A7 2 B 2R T

CCAPMI : PCABEHL L) L /A 3k 27 A7 2%

SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO
CCAPMI1 DBH name ECOM1 | CAPP1 | CAPNI1 | MATI1 TOG1 PWMI1 | ECCF1
B7: {RE ¥R .

ECOMI1: FiLbisgsThaedsdlfr.

CAPPI:

HECOMI =1/}, fRRFHEZRIIREE.
B SR I o
M CAPP1=11}, R LAWK,

CAPNI1: FufiskIEHIfL,

MAT1:

TOGI:

PWMI:

ECCF1:

M CAPNI =1/}, ¥ TREAHIR.
UNREETHIL AN

MMAT1=1, PCATIHEUE SR L/ 38 27 A7 25 FE I DL K B A2 CCONZF A7

& WbR EALCCF L
BRI

HTOGI =11}, TAEFEPCA S tHA, PCATHE & BB S5 R EU B/ gk 2 A7

a3 HE A UL BCRE (S CCP IR #% -

(CCP1/PCA1/PWM1/P1.48CCP1/PCA1/PWM1/P4.3)

K 7 T A

MPWMI = 1B, F4CEX I A Bk 55 I8 5 4 H
(CCP1/PCA1/PWMI1/P1.45CCP1/PCA1/PWM1/P4.3)

PCARLER [ TAFRE A B R TR 5l
PCARLH TAEREX ¥ 5E (CCAPMnZ f73%, n=0,1)

{ERECCF1HP . i BE 27 17 2 CCON L3¢ /i 3 bR B CCF1,

PR A vl

ECOMn

CAPPn | CAPNn [MATn | TOGn |PWMn

ECCFn

BT fE

0 0 0

[w]
[w]

0

T ARAE

8HLPWM, &

—_ | —_

0
0 0 1
1 0 1
0 1 1

0
1
1

SHPWMET Y, FARAR iy ] 7= A v Wy

J—

SHTPWME Y, HH AR ] 7 A rp

1 1 1 1

1

SHIPWMAI H ,  FHAIRAR vy B E AR IR 8 ]
7R

16f7 i3, HCCPn/PCAnY) S fil &

16f7 A, HCCPn/PCANf T BT fil &

16674 A HCCPn/PCANIFIBEAS fi /2

1647 B 5 I 45

o e el kil ke
olo|~|o|~
olo|~|~|o
—|—=|o|o|o| o |o|o|e
—|o|o|o|o| o |o|o|e
olo|o|o|o

X R R A

1647 i 3k i 1
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4. PCARI16LiT8E — {RS8HLCLFNSSHAICH
CLAICHH I3 5 NEQHAIFOH, B A7{E %I N00H, T {#AFPCARIZE4E .

5. PCAT#IR/ LI 788 — CCAPnL (R{L=F¥5) fICCAPnH (B FT)

YPCABHA TR B LR BT, BT T R A7 &M ) 16 i #e T EUE s 4 PCARER
TPWMERE, AR B G2 . Hrh, n=0. 1, 2B RSB, E 7
39000, “EATTHT R (k23 51 A

CCAPOL — EAH. CCAPOH — FAH: BHOMIHHE/ LB 1728 .

CCAPIL — EBH. CCAPIH — FBH: HEH 1/ L 27 17 o o

6. PCAIRIPWMZ 725 PCA_PWMOFIPCA_PWM1
PCABLERLOFIPWM %7 A7 FIA% 0l F
PCA_PWMO : PCARLEROMMPWM 7717 %%

SFR name Address bit B7 B6 B5 B4 B3 B2 B1 BO
PCA_PWMO F2H name - - - - - - EPCOH | EPCOL
EPCOH: fEPWMEELT, S5CCAPOHAH KIf %K.

EPCOL: 7fEPWMALAX T, 5CCAPOLAH IALEL.

PCAREH T [FIPWM A7 A7 2% 1A% X
PCA_PWMI1 : PCARERIFJPWMZF 745
SFR name Address bit B7 B6 B5 B4 B3 B2 B1 BO
PCA PWMI F3H name - - - - - - EPCIH | EPCIL
EPCIH: fEPWMHLK T, S5CCAPIHAH HMIAIEL.
EPCIL: fEPWMH T, S5CCAPILAHMINI%L.

345



STC12C5A60S2 £ 51| 5 Fr HLAE 7S

7. 152 B HLBIPCA/PWMINEEMPT 0% B EIP4 O HIZ FRAUXRI

B 7T AT A LI A% U
AUXRI : $Bharf7 431
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
AUXRI1 A2H name - PCA P4 |SPI P4| S2 P4 | GF2 | ADRJ - DPS

PCA_P4: 0, BLEPCATEPIL
1, PCA/PWMMP1 1] F|P4 1]
ECIMP1. 2T 3P4.1 1
PCAO/PWMOMP1.31) 4 5|P4.2 1]
PCA1/PWMIMP1.417) 4 5]P4.3 1]

SPI P4: 0, 4 SPIfEP1H
1, SPIMPI ) #e3P4
SPICLK MP1.78]#:51P4.3
MISOMP1.6V]##£|P4.2 [
MOSIMP1.5V]## £|P4.1 1
SSMP1.4Y]1#:F|P4.0 0

S2 P4: 0, HREUART2/EP1H
1, UART2MP1EYJ#:5|P4
TxD2MP1.3J3#:5|P4.3 1
RxD2MP1.2V)#:2P4.2

GF2: B ENL

ADRIJ:
0, L1OMZA/DiEHst B S MAEADC RESZHAE4S, K247 AEADC RESLAFAF 4%
L, 1007A/DEE 45 W (1) i = 240 FUE ADC_RES 27 A7 #5 I 2407, (K847 I fEADC_RESL % /744

DPS: 0, &S EHEFE4 DPTRO
1, 5 —/ N EdE$8%E DPTR1
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10.2 PCA/PWMAERHYLEFS

STC12C5A60S2 2 1| . Fy AL 218 ] G F2 11 H 4% B Z1IPCA/PWM (il ik AUXR 1 75 A7 25 7] LA B PCA/
PWMMPLE Y334

PCAE T — MR HI 16401 2 I 28, G2 1607 O 3k / LBt b 5 2 A1, I FEFTR.

PO/PCAO/PWMO (AUXR1.6/PCA_P4=1)
— P1.3/CCPO/PCAO/PWMO (AUXR1.6/PCA_P4=0)
SE I A5/ g — P4.3/CCP1/PCA1/PWMI(AUXR1.6/PCA_P4=1)
-jf%ﬁ%.l P1.4/CCP1/PCA1/PWMI(AUXR1.6/PCA_P4=0)
PCAEHR &5
AR AR CAEAEAMBET . BT/ N RIRHIR BOrh e i & and i B A i ik

T
STC12C5A60S2 &%) : B0 FIP1. 3/CCPO (A LAY 3P4, 2/CCPO/MISOH),
R L RIPL. 4/CCP1 (7] LY)# 3P4, 3/CCP1/SCLKA) .

I6RIPCATE I 5 /4 B2 LS A SR 6, 3L45 gt F R 2%
SYSclk/1 _E—

SYSclk/2 —E—ﬂ
SYSclk/4 _E_‘.

SYSclk/6 _E_.
[ CH | CL
SYSclk/8 _@_‘ 1667 TH 4 2%

SYSclk/12 —E—'
ot — ol ¢

A NECI(P1.2) —@—

IDLE_I_—_D | CMODlCIIDLl - | -] - [Jcps2]cpsi|cpso] ECF |

[cEJcr] - [ - T -1 - Jccri] ccro |ccoN

ZEPCABEH

PCAH

PCA eI 28/ Hgs 45 1)
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AT AECHANCLI) N 28 A2 IELE B B3 TS0 1607 PCASE I 8% (UME . PCAE I 2% /& 2B He )
ONFLRT RS AE, WEM R TAETE: 1/ 12R G %. /8R4, 1/6 RGN 4. 1/4R SN
By 1/2R 850 8. RGIRHE. BT 22008 H BRECT RIS N (STC12C5A60S2 2 4ITEPL. 211) &
SE I 8 T HiU H CMODA 12k Th i 2577 4% P AICPS 2, CPS1AICPSOAT K ffi 8 ( LCMODERFR T BE 27 7%
U .

CMODHFBR Th e &5 7 88 B 2 ML HPCAMEI R . "Bl 3R : CIDL, FWRMAENX T foirEik
PCA; ECF, BEAfIRY, fEREPCAH T, 4PCAZE R 35 R PCATH ¥ AR ECF (CCON. 7) B A7

COONHFRR Th it 27 A7 2 A0 & PCARKIIBAT A2 #1467 (CR) FIPCAER #345&E (CF) DA R &AMBLE
Fr& (CCF1/CCFO) o @itk BAICRAL (CCON. 6) RIZITPCA. CROIEHIEZRIPCAYEFA. 4PCA
THE B N, CRAZ (CCON. 7) BAr, tn5COMOD & 47 2. FIECFAL B AL, kA=A . CFAz R ATiE
IR AEERR . CCONZFAE28 A0~ 3 RPCATANBLER AR L (LLOXT RIBLERO, AL LN RIAEERL ,
2 A DU Bk b e i E A B AL . X e bR Gt K RGBT SRS M. BT A E L F — AN )
. PCARIH W RG B BTR

PCAR AN ER S N — MFIR DD e A7 28 . BT B2 HEEROXTRICCAPMO, HEHR 1%}
CCAPML, FFERThRE ZF A7 A B0 & T M RO B 1) TAERE A 4oL

Y g AE DURD B EL 8, ECCFnfiz (CCAPMn. 0, n=0, 1/ T/ERIE ) f#HEECCON
Rk T RS 27 A7 2% (1 COFnkR 76 SR 72 A Hh T

PWM (CCAPMn. 1) FH R & ik 8 A il 1 X o

PCATHEUE S HL IR/ LB A7 3R OB AR UL ECR , anSRTOGAL (CCAPMn. 2) Bz,
L) CEXnf H R R AR B FE

MPCATHEUE S 3R/ LU B 7 A 2 B AR L EC B, G SR VLR AZMATn (CCAPMn. 3) B
37, CCONEF 1723 HICCEn 45 4 B 7

CAPNn (CCAPMn. 4) FICAPPn (CCAPMn.5) FR BB AN AR . CAPNnfZ{FRE T FF
WAL, CAPPnpLffifE EFAWE K. WRBMERELL, WIFHFBREEH AR, HIRTERF
BRI

i i B 7 CCAPMn 27 77 28 FRIECOMnAZ. (CCAPMn. 6) SRAFRELLIR2SThEE .

FENPCAREERIE X B 5 AR 224728, CCAPnHAICCAPnL. 4 H B IRER thiemt, &A%k
TRAF 16T T B . 4PCABE B I AEPWMAR i, BTSRRI 52 .
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10.3 PCAEHRE T/EHER
10.3.1 1HIRIEL

PCABEER TAE T FAR s S M A F R ATR . B —PCAMEE TARER MR, HA7F5%
CCAPMnf¥ AL (CAPNnFACAPPn) BN HTAT—ArAZiE 1. PCARBLIR TAEFHsRABA T, Xtk
4R ERCCPnigI N (CCPO/P1. 3, CCP1/P1. 4) HIBKAR AT RAIE . 4 RAE RGBS, PCARE 5L
PCATTH B AR PRSI Zr 4798 (CHFICL) MO{E2EER BB IR 48+ (CCAPnLAICCAPH) .

[ck [ er | = | = [ = [ - [ceri|ccroleccon gusr: psm

| E— |
A
| e

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 {1 A7 CCPFnF CCAPMn 4% 7k Th 86 27 77 32 H (ISP ECCEnp 8 B AL,
FEAE R T AAE TR S5 FE T R TR — AR AR T A by, IR R R R EAL B AE E

I
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10.3.2 16/ 3 ERTZRIR T
1647 54 e I 2 AR Qi 4 B o R B BT

%5 S
Wr:etoCCAPnL Vi‘/r:etOCCAPnl‘ll CF |CR | — | — | — | — |CCF1|CCFO|CCON

ik A R L -
0 1

[ ccapnn |ccapnL|

PCA i
(To CCFn)

e
1 e 16-Bit comparator IILEEE ! o !

T It

[ar [ o |

ECOMn=0, {#IkLh#%
ECOMn=1, K& 4L

[ - [ecomn [cappn|capnn|maTn|ToGn [pWMA{ECCEn [cCAPMA
0 0 1 0 0

PCA Software Timer Mode / PCARIEL ) 16457 4 52 B B2 5 X/ PCA LL B =,

T B A7 CCAPMn 3T /7 25 INECOMAIMATA, Al PCAMIH F s b et 28 ( EIED
PCAEHT%&E’HE‘?*%ﬁ%ﬁﬁ:?ﬁ%ﬁﬂ’]ﬁ*ﬁtlﬁﬁ, P AR, 0 A7 CCFn (FECCONYS Bk I
Re 2778 ) MLZECCFn (fECCAPMnFFRIHREZF A7 28 ) #BEALL, K=,

[CH,CL]%ERS— & KIS (8] B 3001, I [ [a] Be B e T £ i i il o o, 430k £ 1
B NSYSclk/12, AE124NmHh I WI[CH,CL]IN1 . 4[CH,CL]¥ N %45 [CCAPnH, CCAPnL]
fif, CCFn=1, F=Azrplbrig=k. WIRFFIRPCARLH WG, &+ Wiik% 27+ W4 [CCAPnH,
CCAPnLTHG I —NAH A B E AR, 54 b WSt i A4 [ B BN TR0 T2 AR E Y, AT SEBIL 17 5 i)
Ihie. A s a] K B e T I B R 1R I8 43 DA A PC AT B SR T BB M W B . N THIES UL FHPCA
TR T A TR T

s, KRG EPAIESYSclk = 18.432MHz, &5 I #h I8 NS Y Sclk/12, & i i) (8] T A 5ms, M
PCATHE &8 THEUE R :
PCAHHE ATl = T/ ((1/SYSclk )x12)=0.005 / (( 1/18432000)x12 ) = 7680 (10i:#1%0)

= 1E00H (163 H%0)

Wk 2 U, PCATHIN 1T 1EO0H K, &I N [ 4 72 5ms, Xtk /2 & IR 4 [CCAPnH,

CCAPnL]¥EINAE CPK) .
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10.3.3 SiRWBER

A CR D, 24PCATHEES B 5 L4 3R 25 A7 8% BB AH USROS, PCARER () CCPn
G R A B . S A R, CCAPMn 2947 22 ({1 TOGn, MATnAIECOMNASE A 25 35 B 57 o

5 g |CF | CR| - | - |— | - |CCF1|CCFO|CCON
Write to CCAPnL Write to CCAPnH “—— -
PCAF KT
[CAIR=57 WS LA
0 1
| CCAPnH |CCAPnL
! | (To CCFn)
figE X LR
—>| 1647 Lh A 3
Toggle
[ [ a | Lo D> com
ECOMn=0, % IF b i
ECOMn=1, &K% L
| - |ECOMn CAPPn | CAPNn [ MATn | TOGn |PWMn| ECCFn | CCAPMn
0 0 1 1 0

PCA High-Speed Output Mode / PCA =8 4 H A =X

CCAPnL B #5E T PCARLHn 1%t Bk A% . 4PCAR B & SY Sclk/28F , % Akt (1)
f=SYSclk / (4xCCAPnL )
HH, SYSclk ARG B AR . Ht, B LA R|CCAPnLIF{ECCAPnL = SYSclk / ( 4xf).
TR 25 A S B, AT Y & BNICEE, B
CCAPnL = INT (SYSclk / ( 4xf) +0.5)
oA, INTO)NHURIZ R, BRI #ln, R%SYSclk = 20MHz, #3RPCATE K
M 125kHZ K 7, MICCAPL A RIELN Ay«
CCAPnL = INT (20000000 / ( 4x125000 ) + 0.5 ) = INT (40 + 0.5 ) = 40 = 28H
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10.3.4 BXTEIFTIEN(PWM)

Jbk 55 i #](PWM, Pulse Width Modulation) & —Ff FIFE 7 RIzH G2t . MAr
WIERIEAR, fE=AENRE). D/IAFKIESEH) Z N . STC12C5A6082 & 715 LI
PCAMER AT DLE AR 7 ¥5E , HH T/ T8 PWMIE R . PWMIE R 4580 T B .

CPS2/CPS1/CPS0 = 1/0/0 K}, PCA/PWMI¥]

EPCnH | CCAPnH IR JESYSclk, A Timer0, PWM#) 4 %

FSYSclk/256, Wi Z AT KRG8/ 3RME N
PCAI &Y, RARTO TAETE ITHE, 0%k3

'i AN Tk B P= 2 365 L ISR B 9 BBRCAE A R G
b, T DU4R H 14K~ 19K I PW M.,

FHTOM %5 H AT X R GE R S dE 4T 1~2564% 43451

EPCnL | CCAPnL

l | &ﬁUJOAIT—
enable ol (0,CL)<(EPCnL,CCPnL)

.—PE PWMn

ERE (0,CL)>=(EPCnL,CCPnL)
i Hith1

0 CL

CL overflow

[ - [ecomn | capen [ capnn | mamn | ToGn | pwmn | ECCRn [ CCAPMN, n=0,1
1 0 0 0 0 1 0

PCA PWM mode / 1 i fill ik v 55 B 4 AR 2K

A PCAREERH AT F/EPWMA . (BB o By SR B T PCA E I 2% I b s

H T AT A B AL AU FIPCAE I 2%, BT e Tr s AR A R . S AN 4 i o =
EEAE ST AR, 548 ) (9 3R A7 2 [EPCnL, CCAPnL]f 5%, 4228 CLIIME /N T [EPCnL,
CCAPnL]Ff, Hith Afk; UFFHRCLIMESE TBIKT[EPCnL, CCAPnL]R, #ith lE. 4CL
(B FHFFAZ 0034 i, [EPCnH, CCAPnH] [ P 225 3 B|[EPCnL, CCAPnL]H o IX A% ik i) S8
T IHEHPWM. ZAEFEPWME I, HERCCAPMNZF 17 2% I PWMnATECOMNA 2 27 B 437
PCA iy N5 A0 %
256

PCAIH & NI AT AL CL R 8Fprhik e —Fh: SYSclk, SYSclk/2, SYSclk/4, SYSclk/6,
SYSclk/8, SYSclk/12, T 820115 i, ECUP3.4%1 N .

HTPWMZSHLIY, Frbl: PWMEAIHR=
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24 BSRPWMA 4% H38KHz, #SYSclk JPCA/PWMI &b NI, 3Kt SYSclk 18
tit 5 A 2038000=SYSclk/256 , 15 F 4 ES 804K SYSclk=38000 x 256 x 1=9,728,000
G SR LS AT Y AT ZR P WM HH, AT 3% 6 B 25 O 1) va HY 2R B ECLIA 1% A A W PCA/PWM
F1R B e iy N\ U
MEPCnL = 0 &, ECCAPnL = 00HI, PWMIH & i i 5
{EPCnL = 1 &, CCAPnL = OFFHI}, PWMI & i A%
BIEAYO LE NPWMAL I, % 0 FPIRAS :

PWM Z HI AR 2 PWM%i I T RPIRAS
59 _F i /HEXL ) SRR A /5 bR A, B o o PR v F P 1K-10K
SRAER G /0 B SRR A /5 bR A, BN g B PR R R P 1K-10K
N ERN/ P PWMTERL
T T
PR i He FELFH 10K 2] 1K
wavon DXf——= o HHH
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10.4 APCAIhEEY RBIMNRP IR RGIIZF (CIEFFCHwmIZF)

1. Ci2R:

/* */
/* - STC MCU Limited %/
/% < R STC 1T RIS HL FIPCATHRED SIS BT —-enneemnev %/
LS e Yl R L o RS s — */
B R I S LB Gt 3 I 111 4 1 —— *

* ¥

#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()

{

/1

/1

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)
//on CEX0(P1.3) and enable PCA interrupt

//PCA timer start run
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2. CéwmtzFr:

/* *)
/* --—- STC MCU Limited */
/% R STC 1T REIFHL FHPCATHAEY RN f T ---meemeev */

J /1B ey Y e N e I N T[S RE Y o) O — *)
Al R b e S L RSN 00 9= )5 — %/

/% %/

;/*Declare SFR associated with the PCA */

CCON EQU 0D8H ;PCA control register
CCFO0 BIT CCON.0 ;PCA module-0 interrupt flag
CCF1 BIT CCON.1 ;PCA module-1 interrupt flag
CR BIT CCON.6 ;PCA timer run control bit
CF BIT CCON.7 ;PCA timer overflow flag
CMOD EQU 0D9H ;PCA mode register
CL EQU 0E9H ;PCA base timer LOW
CH EQU O0F9H ;PCA base timer HIGH
CCAPMO EQU 0DAH ;PCA module-0 mode register
CCAPOL EQU 0EAH ;PCA module-0 capture register LOW
CCAPOH EQU OFAH ;PCA module-0 capture register HIGH
CCAPM1 EQU 0DBH ;PCA module-1 mode register
CCAPIL EQU 0OEBH ;PCA module-1 capture register LOW
CCAPIH EQU OFBH ;PCA module-1 capture register HIGH
PCA_LED BIT P1.0 ;PCA test LED
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
CLR A
MOV  CL, A
MOV  CH, A
MOV  CMOD, #00H
MOV  CCAPMO#11H
MOV  CCAPMO#21H
MOV  CCAPMO#31H
SETB CR
SETB EA
SIMP  §
END

;Initial PCA control register

;PCA timer stop running

;Clear CF flag

;Clear all module interrupt flag

;Reset PCA base timer

;Set PCA timer clock source as Fosc/12

;Disable PCA timer overflow interrupt

;PCA module-0 capture by a falling edge on CEX0(P1.3)
;and enable PCA interrupt

;PCA module-0 capture by a rising edge on CEXO0(P1.3)
;and enable PCA interrupt

;PCA module-0 capture by a transition (falling/rising edge)
;on CEXO0(P1.3) and enable PCA interrupt

;PCA timer start run
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10.5 FAPCAThEELI ER R HIERF (CREFFCHamizHF)

1. CIEFF:

/* */

/* --- STC MCU Limited */

/¥ - 7R STC 1T RFIH T HL FHPCAD)RE S 1647 5 f 4 -------- */

M IR EAERE A B A S E R S SRR, e e */

M TR BT R EB A T STCHIBORE XA - - */

/* */

#include "reg51.h"

#include "intrins.h"

#define FOSC  18432000L

#define TI100Hz (FOSC/12/100)

typedef unsigned char BYTE;

typedef unsigned int WORD;

/*Declare SFR associated with the PCA */

sfr CCON = 0xD§; //PCA control register

sbit CCFO0 = CCON"0; //PCA module-0 interrupt flag

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

sbit CR = CCON"6; //PCA timer run control bit

sbit CF = CCON"T7, //PCA timer overflow flag

sfr CMOD = 0xD9; //PCA mode register

sfr CL = 0xE9; //PCA base timer LOW

sfr CH = 0xF9; //PCA base timer HIGH

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

sfr CCAPOL = OxEA; //PCA module-0 capture register LOW
sfr CCAPOH = OxFA; //PCA module-0 capture register HIGH
sfr CCAPM1 = 0xDB; //PCA module-1 mode register

sfr CCAPIL = O0xEB; //PCA module-1 capture register LOW
sfr CCAPIH = O0xFB; //PCA module-1 capture register HIGH
sfr PCAPWMO = 0xf2;

sfr PCAPWMI = 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;
CCAPOL = value;
CCAPOH = value >> 8;
value += T100Hz;
if (ent-- == 0)
{

cnt = 100;
PCA_LED =!PCA LED;

}

}

void main()

{
CCON = 0;
CL=0;
CH = 0;
CMOD = 0x00;
value = T100Hz;
CCAPOL = value;
CCAPOH = value >> 8;
value += T100Hz;
CCAPMO = 0x49;
CR=1;
EA=1;
cnt =0;
while (1);

}

//Clear interrupt flag

//Update compare value

//Count 100 times
//Flash once per second

//nitial PCA control register
//PCA timer stop running
//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
//nitial PCA module-0

//PCA module-0 work in 16-bit timer mode
//and enable PCA interrupt

//PCA timer start run
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/x */
% - STC MCU Limited */

/* - j#x STC 1T RHHFHL HAPCAT)RESLII60LE I 8 ------- */

R LY e (T L e T I)  C — %/

* EAERE P B R E M T STCHI BB SRR e */

* ¥
T100Hz EQU  3CO0H (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 0F9H ;PCA base timer HIGH
CCAPMO EQU 0DAH ;PCA module-0 mode register
CCAPOL EQU 0EAH ;PCA module-0 capture register LOW
CCAPOH EQU OFAH ;PCA module-0 capture register HIGH
CCAPM1 EQU 0DBH ;PCA module-1 mode register
CCAPIL EQU OEBH ;PCA module-1 capture register LOW
CCAPIH EQU OFBH ;PCA module-1 capture register HIGH
PCA_LED BIT P1.0 ;PCA test LED
CNT EQU 20H

ORG 0000H

LIMP  MAIN

ORG 003BH

LIMP  PCA_ISR

360



STC12C5A60S2 & 51) 1 Fr ML 4 e

ORG 0100H
MAIN:
MOV  SP, #3FH
MOV  CCON, #0
CLR A
MOV  CL, A
MOV  CH, A
MOV  CMOD, #00H
MOV  CCAPOL,#LOW T100Hz
MOV  CCAPOH,#HIGH T100Hz
MOV  CCAPMO,#49H
SETB CR
SETB EA
MOV  CNT, #100
SIMP  §
PCA_ISR:
PUSH PSW
PUSH ACC
CLR CCFO0
MOV A, CCAPOL
ADD A, #LOW T100Hz
MOV  CCAPOL,A
MOV A, CCAPOH
ADDC A, #HIGH T100Hz
MOV  CCAPOH,A
DINZ  CNT, PCA_ ISR _EXIT
MOV  CNT, #100
CPL PCA_LED
PCA ISR _EXIT:
POP ACC
POP PSW
RETI
END

;Initial stack point

;Initial PCA control register

;PCA timer stop running

;Clear CF flag

;Clear all module interrupt flag

;Reset PCA base timer

;Set PCA timer clock source as Fosc/12
;Disable PCA timer overflow interrupt

;Initial PCA module-0

;PCA module-0 work in 16-bit timer mode and enable PCA interrupt

;PCA timer start run

;Clear interrupt flag

;Update compare value

;count 100 times

;Flash once per second
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10.6 PCAffL SR KA RGIER (CIEFFCHmIzF)

1. Ci2FF:

/* *)

/* --- STC MCU Limited */

I LLCR L VUL o RN e A TIIE =21 o pe—— g

L Sy U e @ ) [y e — */

O i S Tt I gl g (8017 8 - — %/

* ¥

#include "reg51.h"

#include "intrins.h"

#define FOSC  18432000L

#define T100KHz (FOSC /4 /100000)

typedef unsigned char BYTE;

typedef unsigned int WORD;

/*Declare SFR associated with the PCA */

sfr CCON = 0xD§; //PCA control register

sbit CCFO0 = CCON"0; //PCA module-0 interrupt flag

sbit CCF1 = CCON"I1; //PCA module-1 interrupt flag

sbit CR = CCON"6; //PCA timer run control bit

sbit CF = CCON"T7; //PCA timer overflow flag

sfr CMOD = 0xD9; //PCA mode register

sfr CL = 0xE9; //PCA base timer LOW

sfr CH = 0xF9; //PCA base timer HIGH

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

sfr CCAPOL = O0xEA; //PCA module-0 capture register LOW
sfr CCAPOH = OxFA; //PCA module-0 capture register HIGH
sfr CCAPM1 = 0xDB; //PCA module-1 mode register

sfr CCAPIL = OxEB; //PCA module-1 capture register LOW
sfr CCAPIH = OxFB; //PCA module-1 capture register HIGH
sfr PCAPWMO = 0xf2;

sfr PCAPWMI = 0xf3;

sbit PCA_LED = P170; //PCA test LED

BYTE cnt;

WORD value;
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void PCA_isr( ) interrupt 7 using 1

{

CCF0 = 0;

CCAPOL = value;
CCAPOH = value >> §;
value += T100KHz;

void main()

{

CCON = 0;

CL=0;
CH=0;
CMOD = 0x02;

value = T100KHz;
CCAPOL = value;
CCAPOH = value >> §;
value += T100KHz;
CCAPMO = 0x4d;

CR=1;
EA=1;
cnt=0;

while (1);

//Clear interrupt flag

//Update compare value

//Initial PCA control register
//PCA timer stop running
//Clear CF flag

//Clear all module interrupt flag
//Reset PCA base timer

//Set PCA timer clock source as Fosc/2
//Disable PCA timer overflow interrupt

//P1.3 output 100KHz square wave
//nitial PCA module-0

//PCA module-0 work in 16-bit timer mode
//and enable PCA interrupt, toggle the output pin CCPO(P1.3)

//PCA timer start run
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2. JLHRAEFT
/%

/* --- STC MCU Limited

/% -7 STC 1T A5 HFHL PCAK H i fik ot
/* U0 R AR Y P B S 2 v 5] 2R

/* VS AERE P B TR E ] 1 STCRIBURE SRy

/*

T100KHz

EQU 2EH

;(18432000 /4 / 100000)

;/*Declare SFR associated with the PCA */

CCON EQU  OD8H
CCFO BIT  CCON.0
CCF1 BIT  CCON.I
CR BIT  CCON.6
CF BIT  CCON.7
CMOD EQU  OD9H
CL EQU  OE9H
CH EQU  OF9H
CCAPMO EQU  ODAH
CCAPOL EQU  OEAH
CCAPOH EQU  OFAH
CCAPMI1 EQU  ODBH
CCAPIL EQU  OEBH
CCAPIH EQU  OFBH

ORG  0000H

LIMP MAIN

ORG  003BH
PCA_ISR:

PUSH PSW

PUSH ACC

CLR  CCF0

MOV A, CCAPOL

ADD A, #T100KHz

MOV  CCAPOL,A

CLR A

ADDC A, CCAPOH

MOV  CCAPOH,A

;PCA control register

;PCA module-0 interrupt flag

;PCA module-1 interrupt flag

;PCA timer run control bit

;PCA timer overflow flag

;PCA mode register

;PCA base timer LOW

;PCA base timer HIGH

;PCA module-0 mode register

;PCA module-0 capture register LOW
;PCA module-0 capture register HIGH
;PCA module-1 mode register

;PCA module-1 capture register LOW
;PCA module-1 capture register HIGH

;Clear interrupt flag

;Update compare value
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PCA_ISR_EXIT:

POP ACC
POP PSW
RETI
ORG 0100H

MAIN:
MOV  CCON, #0
CLR A
MOV  CL, A
MOV  CH, A
MOV  CMOD, #02H
MOV  CCAPOL,#T100KHz
MOV  CCAPOH,#0
MOV  CCAPMO,#4dH
SETB CR
SETB EA
SIMP §
END

;Initial PCA control register
;PCA timer stop running

;Clear CF flag

;Clear all module interrupt flag

;Reset PCA base timer

H

;Set PCA timer clock source as Fosc/2
;Disable PCA timer overflow interrupt

;P1.3 output 100KHz square wave

;Initial PCA module-0

;PCA module-0 work in 16-bit timer mode
;and enable PCA interrupt, toggle the output pin CCPO(P1.3)

;PCA timer start run
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10.7 PCAHPWMBIRGIIZRF (CIEFF L 4mizF)

1. Ci2FF:

/* */
/* --- STC MCU Limited */
/* - JE78 STC 1T &5 ¥ Ml PCA%HiPWM */
L e L T L e TE Ll A — oy
[ BAERE P R BT R A A T STCR R AR - */

/* */

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

#define FOSC  18432000L

typedef unsigned char BYTE;
typedef unsigned int WORD;

/*Declare SFR associated with the PCA */

sfr CCON = 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;

CL=0;
CH=0;
CMOD = 0x02;

CCAPOH = CCAPOL = 0x80;
CCAPMO = 0x42;

CCAPIH = CCAPIL = 0xff;
PCAPWMI1 = 0x03;
CCAPM1 = 0x42;

CR=1;

while (1);
}

//nitial PCA control register
//PCA timer stop running
//Clear CF flag

//Clear all module interrupt flag
//Reset PCA base timer

//Set PCA timer clock source as Fosc/2

//Disable PCA timer overflow interrupt

//PWMO port output 50% duty cycle square wave
//PCA module-0 work in 8-bit PWM mode

//land no PCA interrupt

//PWMI1 port output 0% duty cycle square wave

//PCA module-1 work in 8-bit PWM mode
//land no PCA interrupt

//PCA timer start run
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/* */
/* --- STC MCU Limited */
/* /R STC 1T RFIH AL PCA%iHPWM */
R L SR Iy 1 7 G HILICCRT 7 ) ——— *
g T e o g s e— *

/* */

;/*Declare SFR associated with the PCA */

CCON EQU 0DS8H ;PCA control register
CCFO0 BIT CCON.O ;PCA module-0 interrupt flag
CCF1 BIT CCON.1 ;PCA module-1 interrupt flag
CR BIT CCON.6 ;PCA timer run control bit
CF BIT CCON.7 ;PCA timer overflow flag
CMOD EQU 0D9H ;PCA mode register
CL EQU 0E9H ;PCA base timer LOW
CH EQU 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
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
MOV  CCAPOL,A
MOV  CCAPMO,#42H
MOV A, #0COH
MOV  CCAPIH.A
MOV  CCAPIL,A
MOV  CCAPMI1,#42H
SETB CR

SIMP §

END

5

;PWMO port output 50% duty cycle square wave

;PCA module-0 work in 8-bit PWM mode and no PCA interrupt

;PWMI1 port output 25% duty cycle square wave

>

;PCA module-1 work in 8-bit PWM mode and no PCA interrupt

;PCA timer start run
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10.8 7 FHPWMSLIID/AThBERY L HY & 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
XTALI ]38 I 25[] P1.4/ADC4
ToP32 ]9 3 24 ] P1.3/ADC3
Po.1[J10 23[_]P0.2
INT1/P3.3 []11 22 P1.2/ADC2/LVD
CLKOUTO/ECITO/P3.4 [ 12 21_]PIL.I/ADCI
CLKOUTI/PWM1/T1/P3.5 ] 13 20 P1.0/ADCO
p24[Ju4 191 P3.7/PWMO
P2s[]15 18_]P2.7
vss[]16 17[_1P26

D/A
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FNE [ HITINEREDO (SPIHEO)

STC12C5A60S2 R F1 . Fr HLb$& f 7 — P s AR AT @ S H: 0 —— SPHZ . SPLZ— 4 AL
T, mid. FRPRGEE AL, AR ERESR. FRRMMRER . E Bt R m k3 Mbps
I (T ARSI A 12MHZE, 40 S CPUF AR FH20MHZzE|36MHz, M AJ 5 5, MR 3 B e
IR, SYSclk/8 AP HLLT) , i HAT A4 58 b 6 A S i SR AR

11.1 5SPIThgEtRRE R INEE S Fs

STC12C5A60S2 %41 1T 8051y HLSPIZNREM LA IR TN RE T /7 4%  SPI Management SFRs

RO LS ‘
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 722 SPCTL
SPI il 77 A7 2% B A% 2 F
SPCTL : SPIZ i %5 /7 %%
SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO
SPCTL CEH name | SSIG | SPEN | DORD | MSTR | CPOL | CPHA | SPR1 | SPRO

SSIG: SS5| I Zms 3247 .
SSIG=1, MSTR (f74) Hff3€ 2314 N FHLIE & ML

SSIG=0, SSHIFIT-#i 7€ $1F N EHLIE S MNL. SSIAT 1 A1/0 H48 ] (RLSPI: ik $%2)
SPEN: SPHFREN.

SPEN=1, SPI{fif§;

SPEN=0, SPI#Z%1l:, FTA SPIS|EERE NI/OIDME .

DORD: ¥ 7 SPI i ki F K 12 IR F
DORD=1, ¥#EFHILSB (Ffikfr) oo K ik
DORD=0, ¥#&IMSB (5 & 7) o K i% .
MSTR: /MRS (RSPIEMEFER) .

CPOL: SPIF gz o
CPOL=1, SPICLKZ N A& HF. SPICLKMIRTIM s T VR E IS N EFS.
CPOL=0, SPICLKZS NI A&, SPICLKFIRTHT &y A F FHIS T G 1S N R R .
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CPHA: SPINM#FAHATIE o
CPHA=1, #¥EAESPICLK IR A IRE], FE1E G I i ikt .
CPHA=0, HE7ESSHME (SSIG=00) W #IEZN, 7ESPICLKII G By bk A, JH1E
HIIH B RAE . (3. SSIG = 1IN FRAE A 58 S0

SPR1. SPRO: SPIff &Rk PEIEHIN. SPIRf#FIEFRIN TR AT,

SPII i 22 () 1k 4%
SPR1 | SPRO IHf( SCLK )
0 0 CPU_CLK/4
0 1 CPU_CLK/16
1 0 CPU_CLK/64
1 1 CPU_CLK/128

Hrf, CPU CLKZCPUR 4.

2. SPIR7SE 7 85SPSTAT
SPLIRFS 7 A7 4% HIAS Xl
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 Mibs & o
YRR AT S T, SPIFE L. hE, anSRSPIH Wik +1 7 (RVESPI (IE2.1) 1
EA(IE.7) #$E A7), W=k, 24SPIAhT EM HSSIG=0], fHSS i A 31 9K zh
AKHLS, SPIFHUR E AL, Fon “MEZ” o SPIFbR & @ B LS N 1"TEE
WCOL: SPI'5 M 5prE.
FEEGHE AL 4 (003 A2 T A SR SPT s a7 47 45 SPDATHAT 5 #:4F, WCOL¥ B A .
WCOLbr & M HEN1TEE.

3. SPIHEH 73 SPDAT
SPIHE Ar 4745 HE 30 T
SPDAT: SPI#i a5 7 #5
SFR name | Address | bit B7 B6 B5 B4 B3 B2 Bl BO
SPDAT CFH name

SPDAT.7 - SPDAT.0: &4 154k 7 Bit7~Bit0
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4. 3% B B HLAUSPITHAEMP1 & B RIP4 O AU F F25AUXRI

AN AR LA R .
AUXRI : 3HBh2iA7ee1

SFR name

Address bit B7 B6

BS5

B4

B3

B2

B1

BO

AUXRI1

A2H name | - |PCA P4 |SPI P4

S2 P4

GF2

ADRJ

DPS

PCA_P4: 0,
1,

SPI P4: 0,

S2 P4: 0,
1

A PCATEPL

PCA/PWMMPI 1) 4 21| P4 ]
ECIMP1.27)4:5(P4.111
PCAO/PWMOMP1.3V] 4 5|P4.2 [
PCA1/PWMIMP1.4Y]#: F|P4.3 1]

B4 SPIZEPL I

SPIMP1 H Y] # 3P4
SPICLK MP1.78]#:51P4.3 ]
MISOMP1.6YJ3#:P4.2 1
MOSIMP1.5V]3#:2P4.1 1

SSMP1.4YJ#:5|P4.0

BRAEUART27EPL
UART2MP1 H Y45 P4 1]
TxD2\P1.3Y)#:E|P4.3 1
RxD2MP1.2V1#:5P4.2 10

GF2: @HFrEAL

ADRIJ:

0, 10fZA/DiEHst R =8 AEADC RESZF A7 3%, (K201 fEADC RESLZ A7 %%
1, 10RZA/D¥EHsdh B 1K) dx = 25 iUAE ADC_RES 3 A7 2% K27, (KSHL I EADC RESLZF {7 2%

DPS: 0, f#HEEEIEIEE DPTRO
L, A5 — "N EdR1E5DPTR1
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11.2 SPIEORYZEH
STC12C5A60S2 £ %1 B Fr HLIISPITH AEJTHE B 40 N B AT o

»{ S
N MISO
CPU I P1.6
M
< SHLFE AL 77 A7 3% S | MosI
AN N S, 'A;E‘:'Hﬁ] P15
Iy B TEEE 25 b X skl
4,16,64,128 B SCLK
A A “1 . P1.7
N cloc
e SPL & (EHD — s
i S s S >\ __SS
Z| 2 Y W Pl.4
=l &
=4 &
VIV MSTR 2 E
SPI 5l <« SPEN z
=) o z al ¢l «<| 2| - =
A\ \ ol N
. > SPLEHIAfEE
|SM%§%@$ | S
PI A
rh bR SR HI
b2k
\
SPI UjRE 7 HE &

SPIRIH% oA — ABILAE s AF A7 a5 M A 2 b a , Kcdla wT AR A A lie . #ESPTHE 1)

At RE T, RIE AN B A AR BR 2 b a5

TR, FHERE TR, A F XA HOE S FISPDATE 78 H . EBIR FSSIE
SARBFR; HRAMNEENXT, BAHLESSE 52 NA ORI & E N BiE 5 )5, 77
BEAT B AR fr . FEMBREUT, R — N SE S, SSE S AN AT, XA LR

WRE A2 AR B S e, SPTHE A 3T — N 4udls
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11.3 SPHEOMEIERE
SPI#E 1454 1: SCLK/P1.7, MOSI/P1.5, MISO/P1.641SS/P1.4 ,

MOSI ( Master Out Slave In, FHMN): E&R 5 HE AN, HT EH42
MBSAEI B AT B R A . ARIESPIANYE, 2 MMM —RMOSIE T2k, eI $hid S w2
W, FHUKBAREMOS TR 526 1, MHLTE %A SR SRELZ A -

MISO ( Master In Slave Out, F=AMH): AZEIH A 8 r05A, T SEBLN A1+
B F B SPIHEH, —AENEEZ NN, Kk, EHLMISOE S L aE
BRIZAMNLLE, BiE B, 2 PMHIEERMISOE S 4. BN S —DIHLEER, HAidM
HURLKE FEMISO 5] JHBR 50 B A e BEAR A

SCLK ( SPI Clock, HATHM{E"5): AT &S 52 E 8RS B AR5, T
)35 3 5 PE A28 2 TR ZEMOS TRIMISOZE I (¥ s A7 $di A i, 24 = 284 h— IR B A& dan it
307 A2 8 AN SCLK IS & i B 528 ML . 7ESCLKA AN BRAS b (b FFVR BT BEUY) Bt —fr 5k
Wio BTLL, —REHE AT DAL S — A1 BB

SCLK. MOSIFIMISOI & Al AN 85 56 %2 SPI S M f 4 — ik . Bl it MOSI i = HLAL %
FIMHL, BEIEMISOMMHUELIE R ML SCLKIE 54 F AN Nk, EMER NEA . W
RSPIRGi# 2% 1, HISPEN(SPCTL.6)=0 (EAiH), XL AR AT fE NI/O Il

SS( Slave Select, MALIEFEAS 5): XE—ANMNE D, T80 ERERL T MR
SPIfith, THRMMERT, SSHUMEM AR, EE#RT, SPIEDNAEH AL,
RAETE T M B, B FSSA R LT M. B Tl % K 3 LA SS 4 HE I 10K QI
B R B AN AHLEISSEEFHUAIT /0,  H LI P B, DUE 3 HLE ML
FEMER T, AT RISEREU, SSIESBHAE . FILIE—REEEL RIT 06 2 /T L 40K SS
Ko SPTENLA] DME F T/0 e B —ANSPTAEVE N 4 AT M MAL. ZEdL R AC B, SPIE
HUAE FH/O e 5 — AN SPIAS A 9 24 11 (11 AL o

SPIA %438 1 L SSIAIAf 8 & 75 B .t SR /2 R 42—, SSHI: 20«

s IESPIR G251, BISPEN(SPCTL.6)= 0 (S fifl)

« NRSPIECE NENL, BIMSTR(SPCTL.4)=1, J+ H P14 E N (GBIP1IMO0.4FIPIMI1.4)

o WSS 20, BISSIG(SPCTL.7)= 1, %MK E FAFIOI k.

7 BMESPIMEACE N EHL (MSTR = 1) , ‘AR AT LLIE Ik R SS I B W MHL (5
PLARKCE NN HSSIG=0) . ZAFREZRFE, B4 B A7SPIF(SPSTAT.7).
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11.3.1 SPIHEZOMBBBEEH R

STC12C5A60S2 R 41 HLAISPTHE L BI85 7 A 3Rl SR EHL—MAL =0, KB
75 28 (B AE ] BN AU AL AR L —2 AL 20

HEHL—H WAL AR EREE R SPIE LT R .

Ei} ! !
~Jomiso : MISO |
SRR R A s | ! || strmmi
MOST ! MOSI
Clseiek 1 spicik
SPII £k AL 4% ! >
Port : S

SPIK|1  SPIHLEHL—HMNL FLE

£ FESPTIE L, MALEISSIG(SPCTL.7)40, SSH T3 MM SPIAAL AT 4 FHAF A 3t 11
(FL3EP1. 4/SS) KIZANSSI. EHLISPI S5 MBLSPIISHLFE fr 25 A7 2% HEHE B — MBI 16 2%
PLZFAEE o M FENUFEF MISPDAT A A7 48 BN —/ N0, SR E B —MESM8AL R A a5 i
T FHURISCLK S| i WAL SCLK S| I & H — s ik, AESX HR ki 9 3R30 R, FHLSPIS A%
L ZF A I EAE R s B T MHLSPIHISTEAL A /74 1o SUbIFIRS, MALSPIIISHLES A 25 A7 #%
P HEFE S 2] T EHLSPIRISAL RS Zr /e . ik, EANLBETT I WAL ACEE SR, nT s AL+
(% -

W07 3 AT B9 EAUAIANL) 42 & a0 T SPIEI2 s o

AL ! AL
‘MISO ! MISO
stz [ ! | st
MOSI g MOST,
__|SPICLK | SPICLK
SPIRf AR Ed: | | — ! o| | SPURFEIA A
ss ! ss

SPIFE2  SPIXUZRLFHC & (B3F T H A E M)

L ESPTE2FT /R NP 8 BN E IS L. 243 RAESPTIAERS, P24 &8 I i
B R EHL(MSTR=1), F4SSIGIEZHKP1.4(SS) B WA ML, Y —A B0k 8 s
W, e RPEPLL AFC B N IR IRE AR T, XA RS B — g A ML .
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TR [ D A 2SS IISPTIKE AR . 24— 7 B s R Bt . G KIS
B HF, WSS R, K OB R SSI I R . X0 PRSP TR E
REATHEE IR, 2EI%HER R, MISO. NOSI. SCLKEIAHIN, 4% MCURISPTEE LAt

BRATFIRIS AN R A B R o XA TN T/ S —F 2 NSE N A AR IRAT

EE: BT/ MR, XUTBISPTIE AR LA R o U SR As AN it A IR A X5 HA)

(LSTES RIS

a7 2 E AT E o BT AL IR &8~ SPIEI SR -

EHL \ MAHL
1
MISO ' MISO
stistrama [ . SHLIE N A7 AT 7%
el : -
1
SPICLK SPICLK
SPTI R A 8 ' ~
Port ' 33
1
1
1
' MISO
- SRR 27 748
MOSI |
SPICLK |
Port 3S

SPII3  SPI M EHN-Z MWL FLE

£ FIEISPIEI3 th, MHLAISSIG(SPCTL.7)A0, ML I XTI () SS 5 Sk ikrh. SPIFEHL
AL P AR AT S5 11 (9.5 P1.4/SS )R IR B) SS 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% . NRATA AN E/ MR IR B DA AR 2 48 F AL S5 W
SPT F MRk

SSH vsTr | EHM | MISO | MOSI|SPICLK
Pl.4 (L5 P16 | P1.5 | P17

ik

SPI%% 1k, P1.4/P1.5/P1.6/P1.71E K%

WL/ HAH

1 0 0 0 MM | | N | N [ EEAE ML

1 0 1 0 ;}i\igﬁi e | aa | sa zggg%wmﬁmmﬁ: D8

P1.4/SSHC B A N sk L] [

SSIGH90. MR FESSHHKA) Ak
. i " A Ty MPEEBAE AN, 2SSAH

1 0 0 [1—0| MHLEE | Fl | BN | FA 5 PR], MSTRIGHE.

VE: MSSAFH AR, gk

B A% L H.SSIG=0I}, MSTRA

HalE®.

P N IRFMOSIAISCLK A /5

FHLAS DA S 2R o8 o FH P 20

SPEN | SSIG

0 X | Pl.4| X |SPIZhREZEI: | Pl1.6 | P1.5 | P17

T (FH) N EFE | ERRH [SSCLK ik R (HR4ECPOL/
| 0 1 | LI SPCTL.3 ffHUfE) LA#ESSCLK HiBL
BIPRAE,
N " " YE R ENEER, MOSIFISCLK N
EXC- ¢ | S
1 1 | P14 0 M i | BN | BN
1 1 | P14 1 + oA | HrH |
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11.3.3 {EAEN/ NIEBIERINEEF 0

YERMNHBTRIER SN E E IR .

HCPHA=O0I, SSIGLAUN0, SSIIAZUR 2 I HAERE A EEL: 1 B AT 57715 2 B) S0 i B
HNE . WRSPDATHAZASRESSH K (KH-F) KHATSEE, Bk FE A5 bR
. CPHA=0H SSIG=0 f{#:1E A & Lo

MCPHA=1I}, SSIGRILLAEN;. WRSSIG=0, SSHIT{E&ESAL 2 [AILREHMEA 2 (Bf—
HE KR o XA IHE R T 2 5 VU AHLRSIMISOBIE £ 11 R 58 .

YERENBHIFINEEEIN

TESPIH, A& 2l ENEBIR . WHRSPIfiEE (SPEN=1) JHi&F/ENEN, EHLXFSPI
HHE 27 A7 45 10 5 A 1 8 Bl SPIR £ i A= 83 PO AL HE 1 A5 % . 7E U3 5 N SPDAT 2 J& 1> B —
ANSPULE [E]J&, Bt BAEMOSTRA

FEE AL, EHUAT LR B2 1 SS ISR B R P Sk Bl 5 2 dlAE . BN EMNL
SPDAT 5 77 2% (1) 59 MAMOS TS H % 328 B MALEUMOS Tl o [ H MAJLSPDAT 25 77 4% ) £ 48 MAMISOJ
& th 52 21 T HLAIMISOR .

el 5 —A 75 )5, SPIRTENRART I, M MIrE (SPIF) BALFHF=A—/ i
CanRSPIFP M fEgE) o FEHMMBLCPURIR M B FHAHEFTUEIER — M6 BABAFF
o B N FENE AL E BN FIRT, B DA R BN X EWREE— NN
B, NI B AR LA e
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11.3.4 BT SSE AT HE =

W1FSPEN=1, SSIG=0HMSTR=1, SPIfdifg y . SSIITTHL B Ak A Bl A ) Bk
KAEBT, B —ANENUADEZ RS AR H T, T Z 8 40 33 A SPT ML I ) Lk i
B .

NT R A AL, SPTRGHAT UL T ahfE:

1) MSTRiEZEH HCPUAR ML . IXFESPTARAE e AT . MOSIAISCLK 5 ] 4% Ayfin NAH =0,

TTMISO NI AR iy HiAR 3

2) SPSTAT(JSPIF s -GN B AL, a0 FSPIHWr g1 fE, TP~ 2ESPT AT,

FH PR AE A 20— B MSTRAZIFEAT AN, 20 A A — S ML 36 T35 2 1117 i 0 AR 4k 2004
SPIVEAEML, XS5 AEHT BAIMSTR, 5 Wit A AR .

11.3.5 53

SPIFERIEIT N B, FEBH AU M . IXFELERT — IR RIE MR R AT, ABekH
HIEHE B NFENL ZF A7 88 o SRR FE FR 0 B0 ds 27 A7 28 AT S B RS, WCOLAL(SPSTAT.6)¥ B AL
DUFR/REE i o . FEIXFEOL R, MATREMEIR AL RIE, TS ARG EXK.

25 EHLBLMNLEAT 5 PG, EHURAES M RE DR FE I, FoNEVIRE
WAEEEEFN. HMYETRERAES SR, FRASENE LR, MPLCERETE
il o

Bl BAER, BRI BIRAL S B AN AT IR EARZ M X, XSRS AL A A LA AT
AR B (HATE AR5 RN 2 W B 25 47 4% b i Bl B i s, 5
M, A/ — AU % 0k

WCOLF I B A M BN “17 FE.
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11.3.6 HIEERER

BB AR AL AL (CPHA) SV F P ¢ B RAE RN B 3R 08 A B i i o B iR M52 CPOL So ¥ A P %
BB o
SPTEI4A~ KT B i e AR AL ALCPHARIAS [F) 1% 5E o

T U I N U E KO A

SCLK(CPOL=T)

MOSI(IA) Torp-o Vass V6 X 5
DORD=1 \LSB 1

—

SB
SB

Z

& X & X X o
o) - T YT XX D
SS (W ESSIGHR: =0) r_

SPIE4  SPI MHLLHi#% = (CPHA=0)

NS}
o —

e |1 |20 3, 4 s, e |7 s, |

SCLK(CPOL=0) ||||||||||||||||

SCLK(CPOI=1)

MOSI (| \) : —\ S
DORD=0 Y/ MSB 6 X 5
DORD=1 \LSB 1 2

€0 B & € G,
Mlso@mtu)ﬁu)(yggxh)(;)(;*XngX(', o V):

SS (1 HLSSIG R =0) D) A5 X

SPII5  SPIMMUfEH#E . (CPHA=1)

Rk I U O U PO I O L FO

SCLK(CPOLZO)l ||||||||||||||||

SCLK(CPOL=1)

MOSI (i)

'
DORD=0 MS
DORD=1

misoGit) oI 'rsgx OO
SS (ﬁu;‘ESSIGﬁ:()_)J: |
SPI6  SPIEHNIEHik X (CPHA=0)
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N T O PO P PR TR R T

SCLK(CPOL=0) | | | | | | | | | | | | | l | I |

SCLK(CPOL=T)

(XD
R () G 6B & 6B &5 68 &) (

§§(ﬁ&%ssnﬂi:95 :
SPIKI7T SPIEMUEHiHE N (CPHA=1)

MOSI (i \) DORD=0

SP1# OB 85 5 £ SCLKA TdleMActive FIFUIRAS:  Td1etRASHF87E RN BHAT IR AL
B (BCECHE A& 5 58 U ) SCLKATAR R AS s Activedg 5 Idle XS I —FioiRES

i8R AR AL AL (CPHA) 8 P 15 B R A AN OB R i i i v o IHER Al MECPOL SRV P i B
BB 1

WIRCPOL=0, Id1eRFE=EHET, ActivelREE=rmH

WIRCPOL=1, Id1eRES=mHF, ActivelRE=KHF.

FEHLEAZTESCLK=Td1 eRASHT, 4 F — A7 B ik ) Es B T 50 26MoS T L

MIdIeREFActivelRASHIFEL, FRONSCLKATHY; MActivelRSF|TdIRSHIFEEE, Bl
SCLKJG Ve —ANSCLK i VA1 J5 VS 44 i — N SCLKIN b & 19, —NSCLKIN 4eh J&) A% 4 — A B4

SPIET T 47 5T 25 1k 15

SPT 80 75 43 47 2% 126 43 2 38 i SPCTL 25 A7 4% ' (I SPR 1-SPROA S FHL )
SPIN S22 (1) e 4
SPRI | SPRO il ( SCLK )
0 0 CPU_CLK/4
0 1 CPU_CLK/16
1 0 CPU_CLK/64
1 1 CPU_CLK/128

Hdr, CPU CLKSZCPUR 4.
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11.4 EABAFHMNRGERISPITHEENIRIER
11.4.1 AR

1. C¥EF

/* */
/¥ --- STC MCU Limited */
* - FORSTC 1T ZFIH 7L SPLUAE GEJ MR M, thi 7 20) %/
P S PR o TS S B R o
g T T S T T Nl 1S g — J

/* */

#include "reg51.h"

#define
#define
#define

typedef
typedef
typedef

sfr

sfr
#define
#define
sfr
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
sfr

sbit

sfr IE2
#define

MASTER

FOSC
BAUD

18432000L

(256 - FOSC / 32/ 115200)

unsigned char
unsigned int
unsigned long

AUXR

= 0x8e;

SPSTAT = O0xcd;

SPIF
WCOL
SPCTL
SSIG
SPEN
DORD
MSTR
CPOL
CPHA
SPDHH
SPDH
SPDL
SPDLL
SPDAT
SPISS

ESPI

0x80
0x40
= 0Oxce;
0x80
0x40
0x20
0x10
0x08
0x04
0x00
0x01
0x02
0x03
= 0xcf;
= P1"3;

0xAF;
0x02

BYTE;
WORD;
DWORD;

//define:master undefine:slave

//Auxiliary register

//SPI status register
//SPSTAT.7
//SPSTAT.6

//SPI control register
/ISPCTL.7
//SPCTL.6
//SPCTL.5
//SPCTL.4
//SPCTL.3
//SPCTL.2
//CPU_CLK/4
//CPU_CLK/16
//CPU_CLK/64
//CPU_CLK/128
//SPI data register
//SPI slave select, connect to slave' SS(P1.4) pin

//interrupt enable rgister 2
//TE2.1
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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

b
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
/Ntrigger 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)
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void InitUart()

{
SCON = 0x5a;
TMOD = 0x20;
AUXR = 0x40;
TH1 =TL1 =BAUD;
TR1=1;

}

T

void InitSPI()
{

SPDAT = 0;

SPSTAT = SPIF | WCOL;
#ifdef MASTER

SPCTL = SPEN | MSTR;
#else

SPCTL = SPEN;
#endif
}

T

void SendUart(BYTE dat)
{
while (ITD);
TI=0;
SBUF = dat;

}

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

//master mode

//slave mode

/Iwait pre-data sent
/lclear TI flag
//send current data

/Iwait receive complete
/Iclear RI flag
//return receive data

385



STC12C5A60S2 £ 51| 5 Fr HLAE 7S

2. LwmiERF

/* */
/* --- STC MCU Limited */
/¥ - JE/RSTC 1T RAE AL SPIDRE GEH B, b7 %/
/¥ B SRR A A BRAE S P S| A */
BF IS I I o L3 Y 5 — %
/* */
/f#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 P13 ;SPI slave select, connect to slave' SS(P1.4) pin
1E2 EQU 0AFH ;interrupt enable rgister 2
ESPI EQU 02H ;JIE2.1
ST

ORG 0000H

LIMP  RESET

ORG 004BH ;SPI interrupt routine
SPI_ISR:

PUSH ACC

PUSH PSW

MOV  SPSTAT, #SPIF | WCOL ;clear SPI status
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#ifdef MASTER
SETB
MOV
LCALL
felse
MOV
#endif
POP
POP
RETI

SPISS
A, SPDAT
SEND_UART

SPDAT, SPDAT

ST

ORG
RESET:
LCALL
LCALL
ORL
SETB
MAIN:
#ifdef MASTER
LCALL
CLR
MOV
#endif
SIMP

ST

INIT_UART:

MOV
MOV
MOV
MOV
MOV
SETB
RET

PSW

ACC

0100H
INIT_UART
INIT_SPI

IE2,  #ESPI
EA
RECV_UART
SPISS

SPDAT, A
MAIN

SCON, #5AH
TMOD, #20H
AUXR, #40H
TL1,  #0FBH
THI, #0FBH
TRI1

ST

;push high slave SS
;return received SPI data

//for salve (receive SPI data from master and
; send previous SPI data to master)

;initial UART
;initial SPI

//for master (receive UART data from PC and send it to slave,

; in the meantimereceive SPI data from slave and send it to PC)
;pull low slave SS

strigger SPI send

;set UART mode as 8-bit variable baudrate
;timerl as 8-bit auto reload mode

stimerl work at 1T mode

;115200 bps(256 - 18432000 / 32 / 115200)
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INIT_SPI:

MOV  SPDAT,

MOV  SPSTAT,
#ifdef MASTER

MOV SPCTL,
felse

MOV  SPCTL,
#endif

RET

40
#SPIF | WCOL

#SPEN | MSTR

#SPEN

ST

SEND UART:
JNB  TI,
CLR TI
MOV  SBUF,
RET

A

ST

RECV_UART:
JNB RIS
CLR  RI
MOV A,
RET
RET

SBUF

ST

END

;initial SPI data
;clear SPI status

;master mode

;slave mode

;wait pre-data sent
;clear TI flag
;send current data

;wait receive complete
;clear RI flag
;return receive data
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11.4.2 &TiFAR

1. CiZFF

/¥ */

/* --- STC MCU Limited */
/¥ - WORSTC 1T R4 B SPITRE GE B N, il 7 2 --+/

/% YRR R P P B TE S E b 5 R */
/% AR R PR B SC B PR S ] T STCHY R R LR -meeeeeeem- */

/% */

#include "reg51.h"

//#tdefine MASTER

#define
#define

typedef
typedef
typedef

sfr

sfr
#define
#define
sfr
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
sfr

sbit

void
void
void
BYTE
BYTE

FOSC 18432000L
BAUD (256 - FOSC / 32/ 115200)
unsigned char BYTE;

unsigned int WORD;
unsigned long DWORD;

AUXR = 0x8e;

SPSTAT = 0xcd;
SPIF 0x80
WCOL 0x40
SPCTL = Oxce;
SSIG 0x80
SPEN  0x40
DORD 0x20
MSTR  0x10
CPOL  0x08
CPHA 0x04
SPDHH 0x00
SPDH  0x01
SPDL  0x02
SPDLL 0x03
SPDAT = Oxcf;
SPISS = PI"3;

InitUart();

InitSPI();
SendUart(BYTE dat);
RecvUart();
SPISwap(BYTE dat);

//define:master undefine:slave

//Auxiliary register

//SPI status register
//SPSTAT.7
//SPSTAT.6

//SPI control register
//SPCTL.7
//SPCTL.6
//ISPCTL.5
//SPCTL.4
//SPCTL.3
//SPCTL.2
//CPU_CLK/4
//ICPU_CLK/16
//CPU_CLK/64
//CPU_CLK/128
//SPI data register
//SPI slave select, connect to slave' SS(P1.4) pin

//send data to PC
//receive data from PC
//swap SPI data between master
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T

void main()

{
InitUart(); //initial UART
InitSPI(); //initial SPI
while (1)
{
#ifdef MASTER //for master (receive UART data from PC and send it to slave,
//" in the meantime receive SPI data from slave and send it to PC)
SendUart(SPISwap(RecvUart()));
#else //for salve (receive SPI data from master and
ACC = SPISwap(ACC); // send previous SPI data to master)
#endif
H
H

T

void InitUart()
{
SCON = 0x5a; //set UART mode as 8-bit variable baudrate
TMOD = 0x20; //timer] as 8-bit auto reload mode
AUXR = 0x40; //timer]l work at 1T mode
TH1 =TL1 =BAUD; //115200 bps
TR1=1;
}

T

void InitSPI()
{
SPDAT = 0; //initial SPI data
SPSTAT = SPIF | WCOL; //clear SPI status
#ifdef MASTER
SPCTL = SPEN | MSTR; //master mode
felse
SPCTL = SPEN; //slave mode
#endif
H
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T

void SendUart(BYTE dat)
{
while (!TI);
TI=0;
SBUF = dat;

}

T

BYTE RecvUart()

{
while ('RI);
RI=0;
return SBUF;

}

Ty

BYTE SPISwap(BYTE dat)

{
#ifdef MASTER
SPISS =0;
#endif
SPDAT = dat;
while (!(SPSTAT & SPIF));
SPSTAT = SPIF | WCOL;
#ifdef MASTER
SPISS=1;
#endif
return SPDAT;
h

//wait pre-data sent
/lclear TI flag
//send current data

/Iwait receive complete
//clear RI flag
//return receive data

//pull low slave SS
//trigger SPI send
/Iwait send complete
/[clear SPI status

//push high slave SS

//return received SPI data
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2. L4mizRF

* Y
/* --- STC MCU Limited */
/% - JHRSTC 1T RAIE L SPIThAE GE s F N, 277 50) ¥/
/% U SRR P A Y A S b 51 A */
* BERE P B E AR T STCHIBUR AR P - - *
/* */
/f#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 OCEH ;SPI control register
SSIG  EQU 080H ;SPCTL.7
SPEN  EQU 040H ;SPCTL.6
DORD EQU 020H ;SPCTL.5
MSTR EQU 010H ;SPCTL.4
CPOL EQU 008H ;SPCTL.3
CPHA EQU 004H ;SPCTL.2
SPDHH EQU 000H ;CPU_CLK/4
SPDH EQU 001H ;CPU_CLK/16
SPDL  EQU 002H ;CPU_CLK/64
SPDLL EQU 003H ;CPU_CLK/128
SPDAT DATA O0CFH ;SPI data register
SPISS  BIT P1.3 ;SPI slave select, connect to slave' SS(P1.4) pin
ST

ORG 0000H

LIMP  RESET

ORG 0100H
RESET:

LCALL INIT _UART ;initial UART

LCALL INIT_SPI ;initial SPT
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MAIN:

#ifdet MASTE
LCALL RECV_UART
LCALL SPI_SWAP
LCALL SEND_UART

felse
LCALL SPI SWAP
#endif
SIMP  MAIN
ST
INIT _UART:
MOV  SCON, #5AH
MOV  TMOD, #20H
MOV  AUXR, #40H
MOV  TLI, #0FBH
MOV  THI, #0FBH
SETB  TRI1
RET
ST
INIT_SPI:

MOV  SPDAT, #0

MOV  SPSTAT, #SPIF | WCOL
#ifdef MASTER

MOV  SPCTL, #SPEN |MSTR

felse

MOV  SPCTL, #SPEN
#endif

RET
ST
SEND_UART:

INB TI, $

CLR TI

MOV  SBUF, A

RET

ST T

//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
;timerl as 8-bit auto reload mode

stimerl work at 1T mode

;115200 bps(256 - 18432000 / 32 / 115200)

;initial SPI data
;clear SPI status

;master mode

;slave mode

;wait pre-data sent
;clear TI flag
;send current data
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RECV_UART:
JNB
CLR
MOV
RET
RET

RI, $
RI
A, SBUF

ST T

SPI_ SWAP:
#ifdef MASTER

CLR
#endif

MOV
WAIT:

MOV

INB

MOV
#ifdef MASTER

SETB
#endif

MOV

RET

SPISS

SPDAT, A

A, SPSTAT
ACC.7, WAIT
SPSTAT, #SPIF | WCOL

SPISS

A, SPDAT

ST T

END

;wait receive complete
;clear RI flag
;return receive data

;pull low slave SS
strigger SPI send
;wait send complete
;clear SPI status
;push high slave SS

;return received SPI data
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11.5 EAE AENERGERISPITHEENIRIER
11.5.1 FEFAR

1. CigFr

/* */
/* --- STC MCU Limited */
P FORSTC 1T RIVEFHL SPIARE GEFI AL MRS, ITR)
P B o R o A 3] R el
T LI S S LR LT e S 1 — "

/* */

#include "reg51.h"

#define FOSC
#define BAUD

typedef
typedef
typedef

sfr

sfr
#define
#define
sfr
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
sfr
sbit

sfr
#define

unsigned char

unsigned int

unsigned long

AUXR

SPSTAT
SPIF
WCOL
SPCTL
SSIG
SPEN
DORD
MSTR
CPOL
CPHA
SPDHH
SPDH
SPDL
SPDLL
SPDAT
SPISS

IE2
ESPI

18432000L
(256 - FOSC / 32/ 115200)

BYTE;
WORD;
DWORD;

= 0x8e;

= Oxcd;

0x80

0x40

= 0Oxce;

0x80
0x40
0x20
0x10
0x08
0x04
0x00
0x01
0x02
0x03

0x02

Oxcf;
P173;

0xAF;

//Auxiliary register

//SPI status register
//SPSTAT.7
//SPSTAT.6

//SPI control register
//SPCTL.7
//SPCTL.6
//SPCTL.5
//SPCTL.4
//SPCTL.3
//SPCTL.2
//CPU_CLK/4
//CPU_CLK/16
//CPU_CLK/64
//CPU_CLK/128
//SPI data register

//SPI slave select, connect to other MCU's SS(P1.4) pin

//interrupt enable rgister 2

//1E2.1
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void InitUart();
void InitSPI();

void SendUart(BYTE dat);
BYTE RecvUart();

bit MSSEL;

T

void main()

{

}

InitUart(); //initial UART
InitSPI(); //initial SPI
IE2 |= ESPI;
EA=1,
while (1)
{
if (RI)
{
SPCTL = SPEN | MSTR,;
MSSEL = 1;
ACC = RecvUart();
SPISS = 0;
SPDAT = ACC,;
H
b

Ty

void spi_isr() interrupt 9 using 1

{

}

}

SPSTAT = SPIF | WCOL;

if (MSSEL)
{
SPCTL = SPEN;
MSSEL = 0;
SPISS =1;
SendUart(SPDAT);
}
else
{

SPDAT = SPDAT;

Ty

//send data to PC
//receive data from PC

//1: master 0:slave

//set as master

//pull low slave SS
//trigger SPI send

//SPI interrupt routine 9 (004BH)

//clear SPI status

//reset as slave

//push high slave SS
//return received SPI data

//for salve (receive SPI data from master and

send previous SPI data to master)
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void InitUart()
{
SCON = 0x5a; //set UART mode as 8-bit variable baudrate
TMOD = 0x20; /timer1 as 8-bit auto reload mode
AUXR = 0x40; /timer1 work at 1T mode
THI1 =TL1 =BAUD; //115200 bps
TR1=1;
}

s

void InitSPI()

{
SPDAT = 0; //initial SPI data
SPSTAT = SPIF | WCOL; /lclear SPI status
SPCTL = SPEN; //slave mode

}

s

void SendUart(BYTE dat)

{
while (!TD); //wait pre-data sent
TI=0; //clear TI flag
SBUF = dat; //send current data

}

s

BYTE RecvUart()

{
while (RI); /Iwait receive complete
RI=0; //clear RI flag
return SBUF; //return receive data

}
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2. [CéwizFr

/* */
/* --- STC MCU Limited */
¥ - BRSTC 1T A H AL SPIDIRE GEH ENEM RS, ki) -/
/% B AR A A BRAE S P S| A */
O R T S e A b1 I (6 G 16 ) — %/
* K
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 other MCU's SS(P1.4) pin
1E2 EQU 0AFH ;interrupt enable rgister 2
ESPI EQU 02H ;JIE2.1
MSSEL BIT 20H.0 ;1: master O:slave
ST
ORG 0000H
LIMP  RESET
ORG 004BH ;SPI interrupt routine
SPI_ISR:
PUSH ACC
PUSH PSW

MOV  SPSTAT, #SPIF | WCOL ;clear SPI status
JBC MSSEL, MASTER_SEND
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SLAVE _RECV:

MOV
IMP
MASTER_SEND:
SETB
MOV
MOV
LCALL
SPI_EXIT:
POP
POP
RETI

SPDAT, SPDAT
SPI_EXIT

SPISS

SPCTL, #SPEN
A, SPDAT
SEND UART

PSW
ACC

ST

ORG
RESET:
MOV

0100H

SP#3FH

LCALL INIT_UART
LCALL INIT_SPI

ORL
SETB
MAIN:
JNB
MOV
SETB
LCALL
CLR
MOV
SIMP

ST

INIT_UART:

MOV
MOV
MOV
MOV
MOV
SETB
RET

IE2,#ESPI

EA

RI, $
SPCTL, #SPEN |MSTR
MSSEL
RECV_UART
SPISS
SPDAT,A
MAIN

SCON, #5AH
TMOD, #20H
AUXR #40H
TL1,  #0FBH
THI,  #0FBH
TR1

//for salve (receive SPI data from master and
; send previous SPI data to master)

;push high slave SS
5 ;reset as slave
;return received SPI data

;initial UART
;initial SPI

;wait UART data
; ;set as master

;receive UART data from PC
;pull low slave SS
strigger SPI send

;set UART mode as 8-bit variable baudrate
stimerl as 8-bit auto reload mode

stimerl work at 1T mode

;115200 bps(256 - 18432000 / 32 / 115200)
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ST

INIT_SPI:
MOV
MOV
MOV
RET

SPDAT, #0
SPSTAT, #SPIF | WCOL
SPCTL, #SPEN

ST

SEND_UART:
JNB
CLR
MOV
RET

I, $
TI
SBUF, A

ST

RECV_UART:
JNB
CLR
MOV
RET
RET

RI, $
RI
A, SBUF

ST

END

;initial SPI data
;clear SPI status
;slave mode

;wait pre-data sent
;clear TI flag
;send current data

;wait receive complete
;clear RI flag
;return receive data
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11.5.2 &TiFAR

1. CizFF

/% */
/% --- STC MCU Limited */
/* - FERSTC 1T RFIHJHL SPIhAE CE BN EMNRSE, EifJ5 20 —-*/
7% QR B RR e P A S S| R */
MR AERE PP BOCE B E ] T STCHIBERE P -mmmmemmemeeemeeee */

/* */

#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 = 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 //ICPU_CLK/16
#define SPDL 0x02 //ICPU_CLK/64
#define SPDLL 0x03 //ICPU_CLK/128

sfr SPDAT = Oxcf; //SPI data register
sbit SPISS = P1/3; //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()

//initial UART
//initial SPI

//set as master

SendUart(SPISwap(RecvUart()));

//reset as slave

SPSTAT = SPIF | WCOL,; //clear SPI status

{
InitUart();
InitSPI();
while (1)
{
if (RI)
{
SPCTL = SPEN | MSTR;
SPCTL = SPEN;
H
if (SPSTAT & SPIF)
{
SPDAT = SPDAT;
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;

//mov data from receive buffer to send buffer

//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
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T

void SendUart(BYTE dat)

{
while (!TI);
TI=0;
SBUF = dat;
¥

Ty

BYTE RecvUart()

{
while ('RI);
RI=0;
return SBUF;

}

Ty

BYTE SPISwap(BYTE dat)

{
SPISS =0;
SPDAT = dat;
while (!(SPSTAT & SPIF));
SPSTAT = SPIF | WCOL;
SPISS =1;
return SPDAT;

//wait pre-data sent
//clear TI flag
//send current data

//wait receive complete
//clear RI flag
//return receive data

//pull low slave SS
/Mtrigger SPI send

//wait send complete
//clear SPI status

//push high slave SS
//return received SPI data
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2. SCHRIER

/* */
/* --- STC MCU Limited */
[* - RSTC 1T A H L SPIIRE CEM LA EMN RS, EiliJ70) ---*/
/% U SRR P A Y A S = b 51 A */
* TBLERE P B E AR 1 STCRIBURL MARFF ---mmmm 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
ORG 0000H
LIMP  RESET
ORG 0100H
RESET:
LCALL INIT UART ;initial UART
LCALL INIT_SPI ;initial SPT
MAIN:
B RI, MASTER_MODE
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SLAVE _MODE:
MOV A, SPSTAT
INB ACC.7, MAIN
MOV SPSTAT, #SPIF | WCOL ;clear SPI status
MOV SPDAT, SPDAT ;return received SPI data
SIMP  MAIN
MASTER_MODE:
MOV SPCTL, #SPEN |MSTR ;set as master
LCALL RECV_UART ;receive UART data from PC
LCALL SPI_ SWAP ;send it to slave, in the meantime, receive SPI data from slave
LCALL SEND_UART ;send SPI data to PC
MOV SPCTL, #SPEN R ;reset as slave
SIMP  MAIN
ST
INIT UART:
MOV SCON, #5AH ;set UART mode as 8-bit variable baudrate
MOV  TMOD, #20H 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
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
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ST T

RECV_UART:

INB
CLR
MOV
RET
RET

RI, $
RI
A, SBUF

ST T

SPI SWAP:

WAIT:

CLR
MOV

MOV
INB
MOV
SETB
MOV
RET

SPISS
SPDAT, A

A, SPSTAT
ACC.7, WAIT
SPSTAT, #SPIF | WCOL
SPISS

A, SPDAT

ST 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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125 STC12C5A60S2 2% 8 H#EEPROMAY ¥ A

STC12C5A60S2 2 51 B4 P WL BB AE R T HIEEPROMAR: 5 78 6 45 ] /& 4> FF i, A ISP/ TAPHIAR
A EData Flash*4EEPROM, #5REAE105 LA L. EEPROMA] 73 A TG X, RSB X
BESL29TT . R, BE— BB R R — /N B X, A R — 8 S B i e
ANFE R, A EA . B A28 BB R R b X AT Y

EEPROMA] F F R 47 — S8 55 B AE b i AR B ot B A E RIS HEE . R P ERFP
H, ] DAXYEEPROMIEAT 205 13/ W G/ X PR AE o 72 TAE R Ve e RS, @R EdE
FTEEPROM/ TAP#:/E .

FEVEBRIR: SV HIZES. TVEL L XTEEPROMBEATHAF 4 45 24, 3. TVEL R X EEPROMHEAT 4
1, MCUARTAT R Zh R, (H 24k 4T FHATAEE . 3. SVER T HLAE2. 4VEL X EEPROMGFEAT B-AE A F
3, 2. AVEL R XTEEPROMIEAT #4F, MCUANSAT LE DD RE, (H & 4k 82 4E FHATHEST. AT A R AL
JEAEWIUEARE I In200mS LE S o B @i J WrLVDFR 2 A7 2 Wi Ve e /1 B 2 75 IR .

12.1 IAP X EEPROMETIE4EIRINGES F25 N 42

poys 12 Rk % 755 o
e fiid sk | o g | B
TAP DATA | [SP/IAP Flash Data | - )y 1111 1111B

- Register
1ap_ADDRH| 1SP/IAP Flash Ad- - 3 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- Co6H 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 |SMOD|sMoDo0 | 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 4795 -
ISP/IAP MFlashist H (B B IL AL, A Flash 5 25088 75 JBO7E itk A

2. ISP/IAPH#i}it 25 7725 IAP_ ADDRHFIIAP_ADDRL

IAP_ADDRH : ISP/IAP #AER (1 bk 25 4788 5 )\ 1L 1% B A as ik NC3H, A7 5 {8 NO00H.
IAP_ADDRL : ISP/IAP #{ERT (b 35 A7 2K\ L. XA A7 2 Mk 9 C4H, A7) fH H00H.

3. ISP/IAP# & F F&FIAP_CMD
ISP/IAPfi & 27 A7 45 IAP_CMD#S R 1 T
SFR name Address | bit B7 B6 B5 B4 B3 B2 Bl BO
[AP_CMD C5H | name - - - - - - MS1 MSO0

MSL | MSO |4 / #fE Bk

0 0 |Standby FFHLEES, TCISPHEAE
0 1| WP IR FFLF X % Data Flash/EEPROM X" HE4T 7 132
1 0 | AW PRI AL X 6] Data Flash/EEPROMIX ” #E47 71 g F

1 1| WA IR FEF X 6 Data Flash/EEPROM X, HEAT Ji X #F4%:

FERER PN AR XE, A LA EEFlash[X (EEPROM) HEAT 74550/ W g FL/ i X #2148
, IAP12C5A62S2/IAP12LESA62S2%5 [ 4k, 31X JIANEY-5 A] 78 B AL X B s FFE X

4. ISP/IAP# £ it % T 73 IAP_TRIG
IAP_TRIG: ISP/IAP #:{EIS )i 2 iR 27 A7 45 o
FEIAPEN(IAP_CONTR.7) =1 B}, XfTAP_TRIG%: 5 AbAh, 55 AASh, ISP/TAP fix & A 23434

ISP/IAPEEAE 5 )5, TAPHBbE R )\ 25 77 % IAP_ADDRH. TAPH#uHE( )\ {7 %5 77 #$IAP_ ADDRL
FIIAPHT 2 2 17 25 IAP_CMD A AR . W 4 T R E N — ANtk 1) 208 3547 ISP/TA P
1, TFkZ bk 1) &8 A K8 AL 733 5 NIAP_ADDRHAIAP_ADDRLZF A7 % o

FHRIAPHEVERS, #IEXIIAP TRIGYE 5 NSAH, 5 ANASH, ISP/IAPH4A A4 2470,
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5. ISP/IAP#ZHl| & 785 IAP_CONTR
ISP/IAP#% | 27 47 25 IAP_CONTRHS R 1 F :

SFR name

Address | bit

B7 B6

BS5 B4

B3 B2 B1 BO

IAP_CONTR

C7H name

IAPEN | SWBS

SWRST

CMD_FAIL

WT2 WT2 WTO

IAPEN: ISP/IAPIRE fUVF7. 0: 2% IETIAPEL/ 5 /¥R Data Flash/ EEPROM

1: fUVFIAPEL/ 'S /#BRData Flash/EEPROM

SWBS: A FM 7 N X 8 51(6%£0), &2 MRFEISPHEREFXEHGEED.
P ESWRSTELFEE & A4 v LASZ Y

SWRST: 0: A#EfE;

1:

PHER RGN, B A SR AL

CMD FAIL: W15i% TISP/IAPHT 4, JEATAP TRIGIESAWAShi A& 26, WAL, 7 s %
CER PR ARER X APX) S AL N PR X (APX) FF AT
MOV TAP CONTR, #00100000B ;SWBS = 0(iE#EAPIX), SWRST = 1(#Efi1)
AEF PR X (APX) B E A N R R ISP R X FF AT

MOV TAP CONTR, #01100000B ;SWBS = 1(%&#EISPIX), SWRST = 1(#Ef7)

TERF ISP EFE T XA R AL H M N HFEF X (AP [X) FIGHATIE T
MOV TAP CONTR, #00100000B ;SWBS = 0(G&#EAP [X), SWRST = 1(#Ef7)

TE R G ISP FE T XA R AL I M R AR ISP LT X UG HATREF

MOV TAP CONTR, #01100000B ;SWBS = 1(%&#EISPIX), SWRST = 1 (% Ef7)

B ST ] |CPUSERRRT 1] (2 /DANCPULAERT B )
w2 lwr1 o Read/iz  |Program/ZmfE Se)c%c%”%;l[;;se Recommended System Clock
(2 k4 (=55us) (3:21;‘5;‘ FREERF S HO B FIHERE R G B
1 S I i e A Y R 21012 1] & < 1MHz
1 1| O |24E%8h  [1104-H 4 42024 B 4 < 2MHz
1 0| 1 [2F%F  |1654 K4 630364 I 4 < 3MHz
1 0| 0 [24B %k 3304 )4 126072 % | < 6MHz
0 1| 1 |1270mHh 166044 252144 B8 | < 12MHz
0 1| 0 |24-m8h  [1100NES %k |420240 N80 | < 20MHz
0 0 1 |24 %8h (1320484 [504288MH4 | < 24MHZz
0 0| 0 |2Bf%F  |1760E8F 6723844 K 4 | < 30MHz

6. TERREZRFIET, HEAREHITEEPROM/IAPIEIE

PCONZF A7 € XA -
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
PCON 87H name | SMOD | SMODO | LVDF | POF GF1 GFO PD IDL

LVDF: K E A MAR EA7, 24 LA E Ve TAR BRI I RN, 240281 %A B0
AR G N R A I AR R R Ve e AR, ANEL3E{EEPROM/ TAPERAE .
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R0 (8 M AR HAS DU LVDZ) BE VR A BRI AGLI - 1 W 75 0 DR A 00 S 7R I Y 2 B

470uF 104
7805 \ee
d . R1
od 1 T T 1.

= P4.6/LVD

R2
T HLMCY

WIAZ LR LE220VIN, A3 R R 7805 Fi v (¥ ELIAL L& 11V, 43U H B 2 160V, F&EBRL7805 7
Uit R B HL 8. BV, P g L BHR 1 FIR2448. 5V H s 40 R B T A I | Al F & o INFCPU
DA R A7 N, MR A T, 7R W AR R B, K LVDFAIE R, FELVDFAL.
FoR0, MR EIER S, WAL WA RER S, LR TR B TAE. RA7
P 5E G, FELVDRALE R, FEELVDRAIAIME. Wm0, WA HRIE KRG E IEH, i
CPURTYRE IEH TAF, W1, kS0 LVDRAIE0, FEIELVDRMIME, M5, S8 ks
1E%, sREEAIRRE, CPUREA R ALIRZS.

FE:

N T B TR R AR GE (S DL STEEPROMII R A 2R R, W LAYE X EEPROMPY f £ it AT #1F
A, SCATMITAP_DATAZFAF 4 5 AN —/N DA%, SR )5 S HNEEPROMIEA T stk 5 e N i i,
ST TAP DATA FIBCHE AR SR WA 5 NTAP DATAZFAF s %, oA Al P TAP DATAZ 17 2%
BHNBI—ACEIEG BRI Sk A e B, n SRS B BRI N RIRI S
NTAP DATAZFAF- B2 HI%, 0] 40 W7 oA e 905 Pl P (ARG, LR 6 2 $hATEEPROME 5 #:4E 24, M
R EE 0 A S EEPROM B [ (U404, /2 RATINIA 25 TAP DATARK M. (5VELHHLAE
3. TVLL R 2% - # /EEEPROM, 1M ¥ A HLAES. VL ERER AT IE R 1847 . 3. SVEL T HLER. 4Vl R4k
1E#EVEEEPROM, 1M B HLAE2. 2V EFE A AT isqT. )
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12.2 STC12C5A6082 2% 2/ HLEEPROMZS 8] K /)N X bk

STC12C5A60S2 2 41 5. LA 5 7] i Data Flash(EEPROM)ff) 3t it (55858 5 4% 8] & 43 TR 1))
QSR N FE T X AT TAPS 508 /8 br i X B0, WNZIE ) 24 B L2, GRS 4AT T~ —
o FEFAER SR IX (APIX) 1], A AT LY Data Flash(EEPROM) 47 IAP/ISPH:1E -

TAP12C5A60S2/AD/PWM K IAP12LE5A60S2/AD/PWMERI S f&4h, X LN SHTEMNHFEFX

BN R P
STC12C5A60S2/AD/CCP £ 415 i HL A EEPROMIE B — Vi 3=
STC12LE5A60S2/AD/CCP & 41§ Fr {1l N #FEEEPROME T — ¥ 3%
My EEPROM 11 4§t | B X Hyr | 2 af b X ik | 45 2R B DXOR 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 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 0000h OFFFh
STC12LE560S2/AD/PWM IK 2 0000h 03FFh

LUR RBREIR, ATAE L R X EARAZ U e, A Flash e (]2 ] {EEEPROMZ £

IAP12C5A62S2/AD/PWM - 124 0000h F7FFh
IAP12LE5A62S2/AD/PWM - 124 0000h F7FFh
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STC12C5A32S2/AD/PWM/CCPH [ LI P H EEPROM i fiE 2%
STC12LE5A32S2/AD/PWM/CCPE 5 HL 1) A HEEPROM L HE R
BRI B H=HIX SR IX
g b gl | RgRMAHE | SSROBNE | ML | gfodl | REMMEE | 450kt
0000h 1FFh 200h 3FFh 400h 5FFh 600h 7FFh
IR IX N IX LK )\ X
gk Sihl | RgRMALE | SSAURNE | R | giduibl | R4aMibE | 45H0bhE
800h 9FFh A00h BFFh CO0h DFFh E00h FFFh
FILE X FtmX Bt miX BT EX
gk il | RgaMAAE | SSAURLE | R | giuidl | RIMiEE | 45H0bLE
1000h 11FFh 1200h 13FFh 1400h 15FFh 1600h 17FFh
B =X AP IX B mIX Pt
g bk ik | RgaMAE | SSAURLE | R | Ziudl | R | S50kt
1800h 19FFh 1A00h 1BFFh 1C00h IDFFh 1E00h 1FFFh
BtmiX Ft )\ IX St umIX X
gk gt | gAML | SOURIE | R | Zifuidl | R | S50hhE
2000h 21FFh 2200h 23FFh 2400h 25FFh 2600h 27FFh
Fo X iy S BRI TR IX
gk gl | RgRMLE | SORObIE | R | Suidl | RMEE | 4590hhE
2800h 29FFh 2A00h 2BFFh 2C00h 2DFFh 2E00h 2FFFH
B TR B NEIX U )R IX
gk gl | RgaMEE | S0i0bNE | R | Sfuibl | R | 4590bhE
3000h 31FFh 3200h 33FFh 3400h 35FFh 3600h 37FFH
BRI F=tRX F=1mX F=1 X
g b gl | RgRMHE | 40ROBNE | R | gofbl | R | 4590hhE
3800h 39FFh 3A00h 3BFFh 3C00h 3DFFh 3E00h 3FFFH
F=1 =X =PRI F=tIEX BRI
g b gl | RfEMLE | ASAUBNE | R | giiibl | RMAMEE | 450bhE
4000h 41FFh 4200h 43FFh 4400h 45FFh 4600h 47FFH
B="1LmX B="1 )X F=TILEX B IX
ek il | RfaMMLE | SSAUBNE | R | giiuibl | RIGMiEE | 450bhE
4800h 49FFh 4A00h 4BFFh 4C00h 4DFFh 4E00h 4FFFH
St mIX SR IX S = X SR PP 3 X
g bk il | RgaMALE | SSAURNE | R | AUl | RIGMEE | A5H0bhE
5000h 51FFh 5200h 53FFh 5400h 55FFh 5600h 57FFH
SV X SEPIA N R IX FAERIX FEPA+ Ui X
g bk il | gAML | SSAURLE | R | Ziuldl | R | A50bhE
5800h 59FFh 5A00h 5BFFh 5C00h SDFFh 5E00h SFFFH
U X BEhAHX AR S RIX
LB Riihila il | RgaMAE | SURIE | R | Zuibl | R | S5UbhE
6000h 61FFh 6200h 63FFh 6400h 65FFh 6600h 67FFH
I =X TP IX BT TUREIX FHANEIX
g bk gl | RgaMAE | SORUBEE | R | Zuidl | EMEE | 450bhE
6800h 69FFh 6A00h 6BFFh 6C00h 6DFFh 6E00h 6FFFH

941X
5127775

AE — k&
oS B 4l TAAE
Iﬁ‘lg}ﬂﬁg X, Z:
72 [F] — B
) H 5 JRAE AN
[ B X, A
‘,\Z‘)ﬂﬁ;ﬂ:’ %
A4 H
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12.3 IAPXZEEPROM:C 4w &1

; FADATAIE FE EQUS B8 M K5 R Ty B 2 47 s L 1k B - FH R0V 20 25 / G 196 4

IAP_DATA DATA  0C2h; 1§ 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€ X ISP/ TAPr & J S AR5 (]
ISP IAP BYTE READ QU 1 o S )
ISP_IAP BYTE PROGRAM EQU 2 CE R, AT T RS, OFFh
ISP IAP SECTOR ERASE EQU 3 R DCHRRR, B AT RS, B RIX
WAIT TIME EQU 0 VB S AR E], 30MHZ BA R0, 24MBA R 1,
;20MHz LA R2, 12MBL R 3, 6MLL R4, 3MEA 5, 2MEA 6, IMEA R,
T
MOV TAP_ADDRH, #BYTE ADDR HIGH S IE M T Hb H- 7 35 0l A )
MOV~ TAP_ADDRL, #BYTE ADDR_LOW s GBI 7 75 R bk
MOV~ TAP_CONTR, #WALT TIME s B SR I [A) o 755 ) T L ik — 41,
ORL IAP_CONTR, #10000000B : SUVFISP/TAPHEAE FHHRE—KH® T
MOV TAP_CMD, #ISP_IAP_BYTE READ
VIR AT S, AT AT RN, AFE XM
MOV IAP_TRIG, #5Ah ; SGik5AN, FREAShE TSP/ TAPf & 25 1725, RFKHR T ik
MOV IAP_TRIG, #0A5h ;1% 58A5hJE, TSP/TAPr 4 37 B g fih /% 2 5
;CPUSERFIAPENAE B UG, A AR EAHATREF?
NOP B BITAP DATAZF /748 J5, CPUKESHATRE T
MOV A, ISP _DATA SR B Ik A Ace
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UNIEAIRTAH, R T eaesEimnc

MOV
MOV
; MOV
; MOV
; MOV

T MRE, 1% UONFF/ I

MOV

MOV
MOV
MOV
ORL

MOV
MOV
MOV

TAP_CONTR,
TAP_CMD,
TAP_TRIG,
TAP_ADDRH,
TAP_ADDRL,

TAP_DATA,

TAP_ADDRH,
TAP_ADDRL,
TAP_CONTR,
TAP_CONTR,

TAP_CMD,
TAP_TRIG,
TAP_TRIG,

#00000000B (A% 1L TSP/ TAPEEAE

£00000000B : BRISP/TAPAT 4

#00000000B ;B 1IETSP/TAPi 415 i &

#0FFh ; 1% M Bk v 7 B T N FRH, 45 A HEEEPROMIX
#0FFh s IR MO 5 70 9 FFH, By 1kt

IS EL SRR, B MAAT, Z ST e X ER

#ONE DATA DB F T MFEEHE S TAP_DATA,
UE B OO I A 5 i
#BYTE ADDR HIGH MBI Mo hE 7 AR
#BYTE ADDR LOW IR A H A
HWAIT TIME B B AN ] B ) AT £
‘ ; —4), FHH
#10000000B : ISP/ TAPH:AE E—UOE T
#ISP TIAP BYTE PROGRAM B SESRTE Y it

#5Ah  ;45iEBAh, FLIEAShEI ISP/ TAP K Zi 1558, &I ER At
#OASh  ;i%58AShE, ISP/IAPr4 7RI fit & #5h

CPUSB S IAPENESE AR, A XAk

NOP

DT RAE I G, CPUZkSEATRE

URIEAATA, R T2aHFEme

MOV
MOV
; MOV
; MOV
; MOV

TAP_CONTR,
TAP_CMD,
TAP_TRIG,
TAP_ADDRH,
TAP_ADDRL,

#00000000B ;2% 11 TSP/ TAPEEAE

#00000000B ; ZBRISP/TAPAT &

#00000000B ;B 1L TSP/ TAP iy A fih

HOFFh ik i 5 B G PR, ; 48 A EEEPROMIX, B 1F iR 451

#OFFh ;326 Hihl {57715 81 G NFFH, 38 17 EEEPROMIX., B 1 iR e /E
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R XEERR, BRI R, R X, 51297/ M X, AN X A 5
D ULSR BRI B XREAT B, S N A R 2R, MR e 3 8 /AL
s A EREORAMA ORAT FRAG 2 b X R B, 8RR Ok B (R 5 [l i B (X, i AR B X

IR 7 AR D, R AR R R R

; Ja DX P R AN Mk A 2 DX, T 7 K H v

MOV
MOV

MOV

ORL

MOV

MOV

MOV

CPUBRSIAPEMESERUR, 4 RS ITRYT.

NOP

TAP_ADDRH,
TAP_ADDRL,

TAP_CONTR,

TAP_CONTR,

TAP_CMD,

TAP_TRIG,

TAP_TRIG,

#SECTOR FIRST BYTE ADDR HIGH ;3% 5 [X it th ik v 771
#SECTOR_FIRST BYTE ADDR LOW ;3% 5 X iEc th A 715

BWAIT TIME
#10000000B

; M 5 AR I A IR

;B SR ] e A AT LA
. W—A), FH A
- ISP/ TAP e T

#ISP_IAP SECTOR ERASE
I b XA PR &, i AN T AR, AN BT IE L

#5Ah

<23 5Ah, FEEAShE TSP/ TAPA 2 25 47 5%, FF IR ER F it

#0A5h

1L 5EABhJE, TSP/TAPr 4 ~r B 4 fi 2 #2 5)

R XIS, CPUZK S AT IR

URIERIAT A, Rl F2aFEmc

MOV
MOV
; MOV
; MOV
; MOV

IAP CONTR,
TAP_CMD,

IAP TRIG,
TAP ADDRI,
IAP ADDRL,

#00000000B
#00000000B
#00000000B
#0FFh
#0FFh

(2% | FTSP/TAPERAE
: EBRISP/IAPAT &
<[5 1L TSP/ TAPAir A 15 i

AL ey L ICONERH, 45 ) HEEEPROMIX
I HEAR 5 L ICONFRH, B 1R iR A
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NEH: (STCHL A ML Data Flash *4EEPROMIJ S8 FH)
INFEAR AT, TR, B XER

TR fF 17 R L7 BLY07, R 07 B “07 o anRFETRFFH, 4 A Hik
Ty igte. MRIZTFHARFFH, WAGKRBENEXER, EHARE “BXER” 470K
“0” /Ey\j “1” R

P DXHRRR: AT R IXHRRR” A WTHeR “0” RN “17 .

KEL

L. 8] — RAS S B e R — B X A, AN A2 R — RS S50 s JSLE 53 A s X, il AN A0 HE R
.

2. MR —AN X R — A1, st /& 2 0F EEPROM, STCER K HLffIData Flash b4 EEPROMEL
PIRZ, B— AT/ RwE AT A 24 4 /55uS,

3 WIRAE— A XA T KRB, XA R BB SO P — A s i,
FANIA T EAE SR EE S Bk M ES TCEL A HLIIRAMA, SRR BRI B X, PR R AR
FHEE TR AR T BT N EEZE X T (AT ESwe, TEETTHEMGL) . X
IS A s DXCASE P ) 7 4 K2 Aot (10 8075 (3 (A /a1 HH — DR s R B S8R

1] AR )
1: IAPRA5ERE, MhEREBSES) “mn1” 5 “p1” ?
. Az

2: ESAFIASAL K JG, T —IRIAPAY A & 75340 35 EL LS AFIASfil 4 2

‘Aé:: 7\%7 Q%ﬁﬁ‘o
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12.4 EEPROMRIZF (CI2F KL wmizF)

1. C#EF7:

:STC12C5A60S2 % 1) 5. LEEPROM/IAP ThRE MR i

/% */

/* --- STC MCU Limited */

/¥ - JH/RSTC 1T #7515 . EEPROM/TAPZ)fE */
iU L2 L T R e Dy e — *

[ VETERE e E S B Ry R AR T STCH SRl SRR P e */

/% */

#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 [AP_ CONTR*/
//#define ENABLE IAP 0x80 //if SYSCLK<30MHz
//#define ENABLE IAP 0x81 //if SYSCLK<24MHz
#define ENABLE IAP 0x82 //if SYSCLK<20MHz
//#define ENABLE IAP 0x83 //if SYSCLK<12MHz
//#define ENABLE IAP 0x84 //if SYSCLK<6MHz
//#define ENABLE IAP 0x85 //if SYSCLK<3MHz
//#define ENABLE IAP 0x86 //if SYSCLK<2MHz
//#define ENABLE IAP 0x87 //if SYSCLK<1MHz

//Start address for STC12C5A60S2 series EEPROM
#define TAP_ADDRESS 0x0000

void Delay(BYTE n);
void ITapldle();
BYTE IlapReadByte(WORD addr);
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void lapProgramByte(WORD addr, BYTE dat);
void IapEraseSector(WORD addr);

void main()

{
WORD i;
P1 = Oxfe; //1111,1110 System Reset OK
Delay(10); //Delay
IapEraseSector(IAP_ ADDRESS); //Erase current sector
for (i=0; i<512; i++) //Check whether all sector data is FF
{
if (lapReadByte(IAP_ ADDRESS+i) |= 0xff)
goto Error; //If error, break
}
P1 = Oxfc; //1111,1100 Erase successful
Delay(10); //Delay
for (i=0; i<512; i++) //Program 512 bytes data into data flash
{
IapProgramByte(IAP_ ADDRESS+i, (BYTE)i);
}
P1 = 0xf8; //1111,1000 Program successful
Delay(10); //Delay
for (i=0; i<512; i++) /IVerify 512 bytes data
{
if (lapReadByte(IAP_ ADDRESS+i) != (BYTE)i)
goto Error; //If error, break
}
P1 = 0x{0; //1111,0000 Verify successful
while (1);
Error:
P1 &= 0x7f; //0xxx,xxxx [AP operation fail
while (1);
}
/*
Software delay function
*/
void Delay(BYTE n)
{
WORD x;
while (n--)
{
x=0;
while (++x);
}
}
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/*

Disable ISP/IAP/EEPROM function

Make MCU in a safe state

*/

void lapldle()

{
TIAP_CONTR = 0;
TIAP_CMD = 0;
TIAP_TRIG = 0;
IAP_ADDRH = 0x80;
IAP_ADDRL = 0;

}

/*

Read one byte from ISP/IAP/EEPROM area
Input: addr (ISP/IAP/EEPROM address)
Output:Flash data

*/

BYTE IapReadByte(WORD addr)

{

BYTE dat;

IAP_CONTR = ENABLE_IAP;
IAP_CMD = CMD_READ;
IAP_ADDRL = addr;
IAP_ADDRH = addr >> §;
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
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void IapProgramByte(WORD addr, BYTE dat)
{
IAP_CONTR = ENABLE IAP;
IAP_ CMD =CMD PROGRAM,;
IAP_ADDRL = addr;
IAP_ADDRH = addr >> 8;
IAP_DATA = dat;
IAP TRIG = 0x5a;
IAP TRIG = 0Oxa5;

_nop_();

Iapldle();
}

/*
Erase one sector area

Input: addr (ISP/IAP/EEPROM address)
Output:-

*/
void IapEraseSector(WORD addr)
{

IAP_ CONTR =ENABLE IAP;
IAP_ CMD = CMD ERASE;
IAP_ADDRL = addr;
IAP_ADDRH = addr >> §;

IAP TRIG = 0x5a;

IAP TRIG = 0xa5;

_nop_();

Iapldle();

//Open IAP function, and set wait time

//Set ISP/IAP/EEPROM PROGRAM command
//Set ISP/IAP/EEPROM address low

//Set ISP/IAP/EEPROM address high

//Write ISP/IAP/EEPROM data

//Send trigger command1 (0x5a)

//Send trigger command?2 (0xa5)

//IMCU will hold here until ISP/IAP/EEPROM
//operation complete

//Open IAP function, and set wait time

//Set ISP/IAP/EEPROM ERASE command
//Set ISP/IAP/EEPROM address low

//Set ISP/IAP/EEPROM address high

//Send trigger command1 (0x5a)

//Send trigger command?2 (0xa5)

//IMCU will hold here until ISP/IAP/EEPROM
//operation complete
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:STC12C5A60S2 Z 41 5 Fr HLEEPROM/IAP T e 2 5 5 7

/* */
/* --- STC MCU Limited */
/¥ - H7RSTC 1T Z%41%. )7 §L EEPROM/IAPT) g */
M UREAERE T A R P S SRR, - */
F*ABERR P BOCE I T STC BB AR - */
/* */
;/¥*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 TAP 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 TAP EQU 84H ;if SYSCLK<6MHz
;ENABLE TAP EQU 85H ;if SYSCLK<3MHz
;ENABLE TAP EQU 86H ;if SYSCLK<2MHz
;ENABLE TAP EQU 87H ;if SYSCLK<1MHz
;//Start address for STC12C5A60S2 series EEPROM
IAP_ADDRESS EQU 0000H

ORG 0000H

LIMP  MAIN

ORG 0100H
MAIN:

MOV  Pl, #0FEH ;1111,1110 System Reset OK

LCALL DELAY ;Delay
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s

MOV  DPTR, #IAP_ADDRESS ;Set ISP/IAP/EEPROM address
LCALL IAP ERASE ;Erase current sector
MOV  DPTR, #IAP_ADDRESS ;Set ISP/IAP/EEPROM address
MOV RO, #0 ;Set counter (512)
MOV  RI, #2
CHECKI: ;Check whether all sector data is FF
LCALL IAP READ ;Read Flash
CINE A, #0FFH, ERROR ;If error, break
INC DPTR ;Inc Flash address
DINZ RO, CHECK1 ;Check next
DINZ RI, CHECK1 ;Check next
MOV  Pl, #0FCH ;1111,1100 Erase successful
LCALL DELAY ;Delay
MOV  DPTR, #IAP_ADDRESS ;Set ISP/IAP/EEPROM address
MOV RO, #0 ;Set counter (512)
MOV  RI, #2
MOV  R2, #0 ;Initial test data
NEXT: ;Program 512 bytes data into data flash
MOV A, R2 ;Ready IAP data
LCALL IAP PROGRAM ;Program flash
INC DPTR ;Inc Flash address
INC R2 ;Modify test data
DINZ RO, NEXT ;Program next
DINZ RI1, NEXT ;Program next
MOV  Pl, #0F8H ;1111,1000 Program successful
LCALL DELAY ;Delay
MOV  DPTR, #IAP_ADDRESS ;Set ISP/IAP/EEPROM address
MOV RO, #0 ;Set counter (512)
MOV  RI, #2
MOV  R2, #0
CHECK2: ;Verity 512 bytes data
LCALL IAP READ ;Read Flash
CINE A, 2, ERROR ;If error, break
INC DPTR ;Inc Flash address
INC R2 ;Modify verify data
DINZ RO, CHECK2 ;Check next
DINZ RI, CHECK2 ;Check next
MOV  PlI, #0FOH ;1111,0000 Verify successful
SIMP §
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ERROR:
MOV PO, RO
MOV P2, R1
MOV  P3, R2
CLR P1.7 ;0xxx,xxxX [AP operation fail
SIMP  §

/*

;Software delay function

; ¥/

DELAY:
CLR A
MOV RO, A
MOV  RI, A
MOV  R2, #20H

DELAY1:
DINZ RO, DELAY1
DINZ RI, DELAY1
DINZ R2, DELAY1
RET

/*

;Disable ISP/IAP/EEPROM function

;Make MCU in a safe state

; */

TIAP_IDLE:
MOV  IAP CONTR, #0 ;Close IAP function
MOV  IAP_CMD, #0 ;Clear command to standby
MOV  IAP_TRIG, #0 ;Clear trigger register
MOV  IAP_ADDRH, #80H ;Data ptr point to non-EEPROM area
MOV  IAP_ADDRL, #0 ;Clear IAP address to prevent misuse
RET

/*

;Read one byte from ISP/IAP/EEPROM area
;Input: DPTR(ISP/IAP/EEPROM address)

;Output: ACC (Flash data)

; */

IAP_READ:
MOV  IAP_CONTR, #ENABLE IAP  ;Open IAP function, and set wait time
MOV  IAP _CMD, #CMD_READ ;Set ISP/IAP/EEPROM READ command
MOV  IAP _ADDRL, DPL ;Set ISP/IAP/EEPROM address low
MOV  IAP ADDRH, DPH ;Set ISP/IAP/EEPROM address high
MOV  IAP_TRIG, #5AH ;Send trigger command]1 (0x5a)
MOV  IAP_TRIG, #0ASH ;Send trigger command2 (0xaS5)
NOP ;MCU will hold here until ISP/IAP/EEPROM operation complete
MOV A, IAP_DATA ;Read ISP/IAP/EEPROM data

LCALL IAP_IDLE

RET

;Close ISP/TAP/EEPROM function
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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

424



STC12C5A60S2 £ 41| 5 Fr HLIE =S
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13.1.2 STC12C5A60S2 R 7E R % Al 4Rz (ISP) #2 BY R F £ iR 5]

STC T HIE L Ak, STC RS-232 H4gs

Vee

ﬁ STC3232, STC232, MAX232, SP232  PC/HN 11
» . 2. ply
S L \
Svee 2 0 3 il S (1 RYEHIE/USB +5V
1 ]ci+ Vee E cc ~1o STC_ISPﬁ’TﬁFEf‘EU 2R i
01uF 51v ‘
2 Jv+ Gnd ||Gnd Fjjzz/)zﬁ F‘ %D}_‘?”
PC_RxD(COM Pin2) ¥ =
3ci- T10UT FISTCHL B ~
e RUIY PC_TxD(COM Pin3) 1 =
T7]ca+ RIOUT Fr P ICUSBR 2k, STCHEfit swi
I TIIN 9 =7 L BIUSB-RS 23244 #t
53 = b/
[ r2our T2IN 2o NRM2070HE 5 Power On O
- EEN IS S
1 A R20UT SE A 5 1SP) | kB L —He STC ISP
FPREEER | | f R R, AR50
Wcl B P 4R R AL
O-+Ul-PLO N\ Y
O+ul-prLL
O mev-vee P1.0/ADCO/CLKOUT2 Vee
O+UI1-P3.0 P1.1/ADCI ADO/P0.0
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 | 36
P1.5/ADC5/MOSI AD4/P0.4
? P1.6/ADC6/MISO AD5/P0.5
10uF 1+
0T P1.7/ADC7/SCLK AD6/P0.6 | 3:
RST/P4.7 AD7/P0.7 [
k[ Rt MCU_RxD (P3. 0) 10 | P3.0/RxD/INT RST2/LVD/P4.6
L L W mh® D Fesamo ALE/P4.5
KT AL [Z]p3.2NTO NA/P4.4 [
BB 2R AR T 12MHZ W, AT LA FIC L, R132: LK BB B3 b =] p3.3inT1 ADI5/P2.7
A R v T 1 2MHz B, A 3 — S AL T e [T]P3.4/ToINT/CLKOUTO ~ AD14/P2.6 [
(STC12C5A60S2 R FIERST2/EX_LVD/P4. 611 [5]P3.5/T/INT/CLKOUTI ~ ADI3/P2.5
STC12C5201AD £ %1 ZERST2/EX_LVD/P1. 2111) [ AD12p24 [
(2<47pl | R ADI1/P2.3
USB+5V TIOUT RIIN GND
Ay i T‘—E XTAL2 AD10/P22 [
=
6 6 6 6 1 >;1_I_,_|E XTALI ADY/P2.1
USBI1 20 | Gnd AD8/P2.0 [ 2
CI<4TpF
> =) N3 kY o
UL, NS FH R dm A ds B se, T {8 A
N il = .
KT B R HL >

SR AN b R 7E 33MHZ LL_F B, SR T A A R AR

1SR P9 FBR/CHR % et Bl (IR0 R BV B WLy - 1IMHZz~15. 5MHz, 3VER L J98MHz~ 12MHz) , XTAL1AIX TAL2JEIVF:
A5 WURSN AR Bl AR A AE2TMH 2 LU, 0T BR PR A A2 S A 0 A, AN =2 B Ak, B S Hes
BCA Y, AT T REIRCE A, Iy SCBRAie A AR PRI K 1/3 7, B H A AN AT YR S IR, 1 B AX T AL 1N
N, XTAL2JHIA 037 45
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STC12C5A6082 R4 . i HLE A TE RS nl dmfe (1SP) Fpbh, TSPIUFALE: 48 25 W 538 FH 4
FER%, BAHIER T R4 ERIAT FE/ e PR T, 10 A0 5 LN CAE =35 1 7= & B3R
T, BRI R PRI R ML B . A SRR T A s B ] DA — i A,
—iBsEE, INRT FESEEN TSR, N TR S TS R B RS . BT T AR
P EHb 240 R P B T 80 B UG SAT 8 R H, SO 14 .

STCI2 R FI 5y WL [E AL ISP R G 5] F [ 4, FiA PCom (142 il #2 7 R i F P 1R AR
TRt LN, OESignfEes ( LB mRE s, LR —H) .

WA 3R K A HSTC $24E TSP F# & (STC-ISPexe ¥ff) :

(1). FRAESTCIRMEERISP FE LA (8P

Gl STCE MG, MSTCHFAALFEFEPC () ImISPRT, AEKHA

R, F22AERIA (4T setup.exe) , TR BEN B HECE

(2). HRSTC-ISP M TH Gt |, iGFER 338, HATC 2Verd. 864 L L,

Y EFx. bin, *. hex (Intel 16 BEHIFE 20 S0, D Hek hex HEASCRAAAE, 15##R*. bin X
f, ERERERFRPC (XD %HISTC-ISP.EXE F2/7 .

(3). STCL2 R BN WL B sk L oe 4N . TR Z WL I B0 f5 L R AL (A2 Eh) A
BT RGISPHEST, WA P3. ORGM 2| AE M T iy St & PR, anA A 215k 5247 21
RAPREFX, S1IrHPER.

(4). WA A8 EP3.0, P3.14% [ RS-48555 %, FEUN TR ENH . H - R84 TRS-485
SEEME K, HEREEIETURIERE “ IR A s FEP1.0/P1.1=0/0A4 1] LL R # 2R ”
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13.1.3 E2 fxum BY ISP I B0 44 S o 15F A 1 FR

Stepl/iEUH: Select MCU Type JXIFHEHFIE
MCU Type AF Memorwy Range

|STC12C5AE-D}{ - oood - EFFF

StepZ/iEHR2: Open File / $THIH CIHHEEIFIAFM EikiF0D)
ARdg it (HEX) #5ggdn
[ | v FTHHRIFEER FTHEEA

o | b

Step3 /S Select COM FPort, Max BandRFFEESRITO. BBt EE

COM: |COME e B s [115e0

FH P AR 52 bR
S0 R 3 B 1) St v
IBEER, W

57600,38400,19200

EETRSR R ENERSERE - BEEEE: |20 v
Stepd/HRL: REFENATFT T IEDT PRTEN

T4 BEhERT R A O PIEFRCHEREE o AhEPeRiEERTE
RESET pin ( FA{EP4. 7, 20F MISPRCIRE SIS 0RESETHI &+ {I330 RESET

A E g M E (L 3EA * YES
e A5 (1eMHz L] T A% Low): {* Hi T Low

THBEFL. 0/FL. 1 & ST#HFE (2 00 BT T332
TR T#A PR FIEEEFl ashE—HiERE © YES (¢ HO

StepS WS Downlead/ TVHY S T EFwEIEMCY EHBR-% Bah
Download/ T3 | | | Ee-Download/ 88T T+ %k I

WIP3.0/P3.1 4145
RS-485/RS-232
SmfE g, 2
WEFEP1.0/P1.1
F0/04 1] LA
NEFEF, WA
& i J50/0, U
it R4 ISP 5
SR, Higis
TR R

T EXNTEHRAEAA SRR ERT H“IEiJ%ifEEFH
' SRIFAREETLEESNEA Y, FURlEET Hms

N Tﬁr PIHEEEIREDE FLOEL T STHERL -

B T
R, % [ttt e |
JEFEIL T

BB R RS E
(W H e -
B, AR
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(1).
2).
(3).
4).

Stepl/PHR1: IEFARFTAE A A HLALS, 4ISTC12C5A60X 55
Step2/:bUR2: FIIF XA, BheskH PR, DN RIS (x.bin, *. hex)
Step3/UR3: EFEHATIN, RFTAER M EME O, anE 4T 0 1-—-COM1, H: 47 H12--COM2, . .
A e A T A IR A RS-232 5347 [, 1] SK—2KUSB-RS232F%#:4%, AR M50tk -
F LEUSB-RS232FHL4%, AReAMA:, WIIESTCH ARG 28k Pk i i 4 2%
Stepd/*PPR4: EFE TR BENIG, BHERIEY “ EBR/CIRG 2% 7 1A “ M0 dh A Bl B
(STC12 R H 5y WL R A IR/ CHR 5 I )

Step5/*bUR5: EFE “Download/ F#” %41 FHH P RTINS, ATEE AT
Stepb/# UL,  WHAJIEFE “Re-Download/TEHE F#k” 440
TRMEEERR, FTEERGES BV EEBEAL, s b — s A g e b
—EESIERE “Download/ NE” 4L, ARG EA AN BB CoMRlE) , A E

Jo bH, Sb b, R EIGER T EG AT, BAVUR BRI RETT .

K TR R

MCU/HuF#L RXD(P3.0) ——— RS-232f£4#2% —— PC/Hifii TXD(COM Port Pin3)
MCU/EE ML TXD(P3.1) —— RS-232f%#ds —— PC/HLN  RXD(COM Port Pin2)
MCU/ 5 HL GND PC/H3Ji5i  GND(COM Port Pin5)

QRIS R SEPS. 0/P3. IEBIRS-485 /LB, HfEFF
TERLIUEERE “ W BEITEEPL 0/PL. 1 = 0, 04 A LUR 3 P g
KRS EBNE W PL O, Pl URREIR A0, B4 HLEBEATH AR, 48 BT RS-485.4.2%

R ELAS I A A LR B I BRI S S A, IR LA mSHIN R, KL RIARM R A A H
P3.0, P3. 1 /e ficeh A, EGEFEP1.0/P1.1 = 0/0A4 W] FEH A, DME NS EShE
HIBATH 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 L) T4tz T EE 4R AA

WP RG0ARS-23282 1,
A fHFHSTC-ISP Ver 3. 0A. PCBI# M A/E N ZFE T E
STC-ISP Ver 3.0A PCBHx A LLJREE3FR L%, 79 7 L FFSTC12 % 4116Pin /20Pin / 28Pin /

32Pin. FRATILE FEM NG T —5kbr2E48, Ui B B2 SZRF16Pin /20Pin / 28Pin / 32Pin ! [1] W
—Fp, F P B HER . EIE R B Yn R e 3 FH B R AR A2 40Pin ), 8 55 JRE 25 20-Pind ) /& b
2R, R R AL IR b2 o A ) 2R

TESTC-ISP Ver 3.0A PCB R 58K N &4 fe P #2151 TAE:
KT
(1), R4 5 HLA A H e 28 0 P AL H 905

A. SVELEML, SHEETP1IGMCU-VCC, +5V HL JE45

B. 3VEAFML, 454 TP LEIMCU-VCC, 3. 3VHL YR I
(2). #EHz 2k (STCHEAL)

A, A O I A 4 S 4 N PC/ HA RS- 232 52 47 4% 14 e T-id (3

B. B[R — i AOUSBAA Sk 3 APC/ FE I USBHZ 1 A H

C. ¥ HAB—AUSBHEL I —uR4d ASTC-1SP Ver 3.0A PCBHRUSB14f & FH T-RS-232i#

[EAAEH, HEATUSB +5V Powerd] =% (D43, USB3% 145 H)

(3) . HABITEA T &+
(4). SWIFF KA TIEH% FARAS,  ILEIMCU-VCC Powerk] A2 (DAL), &G 45 HLIE
(5). SW3FF%

TR RARES, PLO, P11 =1, 1|, /REG4E5H .

AFHFIRZS, PLO,PL1=0,0, 5850,

WA HL O “ R IRA SR EIP1.0/PL.1 = 0,04 4IP3, 0 L&k NEiar A7 #hib

UG SWITTF A T4 NIRAS, 1B HLAIPL. 0/P1. 143 H

(6) . ¥ 5 7 ML U 1-Socket i 55 B8, B 55 5 AL, v 7 5 ML /2 8-Pin/20-Pin/28-Pin, Tfij

Ul-Socketfl 5 £ 40-Pin, FATHIBCH&5E T, FEUT A B0 — 4 o

(7). RT8AF: 1E#E “Download/ FH” ( LAUEL H AN L FTEPCOE K —H &1L T

i)

(8). 4% FSWIFFK, AWl EHER, JERMCU-VCC Power)] 5% (D41)
BEEFSTCHL F HLEE N TSPEE S (STC12 R HI¥A Ji5 2l N TSP)

(9). FEMINE, FIESWIIFR, BIFSWITF LA T4 TIRZS, MCU-VCC PowerdT AR5
(D41, @B FpUbTE, BUFE AP, B EHR AL,
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13.1.5 FFRS-2324%#1283, WA FAHISP TR MRS-2321B {555

FIFISTC-TSP Ver 3.0A PCB #RiZE{T7RS-232%% 4
%)#W”ﬁﬁ)j H ORI b 5E il N3/ ek :

2.

3.

Ul-Socke t 4 ' e AN 1548 N R AL

Hﬂﬂ)ﬂ%é}iiﬁ’] FLYE (MCU-VCC, GND) & 5 HILIGIP3. 0, P3. 1482 N A 4 CN2:4¢fi s
KRR P #290 ERS MU R & 7 5PC/ AT 845 1 e

B P RS HLEIPL. 0, P1. 138 NFE b CN24d JBE (4 5 75 2 i 14%)

4. UWIZIP1.0,P1.1=0,0, fE4z20, AI{EM P R4 DA LA ERH, S0KP1L.O/PLIHEMN

A &4 5| #ISTC-ISP Ver3.0A PCB Rk |, BSW3JTFx4% F, NP1.0/P1.1=0,0.
KT % “Download/ N#L”
HHANARSG FHREM GERAMNHF R E4tH, AZNAEKUSBECA, HANUSB
ANH)

NERMEFE, WP REINTE I B, SRR, B AE B EAL, 5

ANBEAEISP N #F8 FP it gy AN & T IR B AL, tndg, "R ANERE 17140 B WD 1 / B WDO %t

WA RS—-485 ¢k HIZEFP3. 0, P3. 1, BRHAMZR S, 78 F 4 ROk LW I
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13.2 “wmi¥es/)Lmas, “mizss, HE

STC B AU FART Fh g 136 2/ 1 G s -

LA Z i a8 /I gads 7 n] LSRR, AT HKeil C51

2. fESTCE ML, 4 ikIntel [#18052/87C52/87C54/87C58, PhilipsflIP87C52/P87C54,/P87C58K nf
PLT.

3. WREH RN Y AL AR RE A7 8%, B Zihhb e B AT 1, ARG KR
A 2T AE B ) M 55 0

TP e e
FAITA : STC12C5A60S2 R HIISPL BT AL T &gt TR (AR M5070, W HIIE A 28 ke i)
T AT #28PIN/20PINI A [ s AR,
28PIN/Z 28PINFIE 7R, 20P INAE20P INFRITE 7 AR

P Fuds S O 2 10 5ids, v B E8052 1 L A 1 B
STC12C5A60S2 R A B MLy IyRean e A 1, " LAH STC-ISP. EXE EH£: F#H P T E BT

SR O T, W HE AR, 7T H A5 — /NIRRT i i 5 O 3 H R e I STC-TSP. EXE
) “HOBF” RER, WAR . TEAANIHT %45

BEH | o SOBF | TR
— Bl R R ~BEH
T RE FEe  m
g v
2 |34 T8 58 [v
3 [
4 r
5 I
B r
T r
a8 r
9 r
10 I
11 '
1z n
13 r
14 B
& 7T | r
. I 2T B 1R r
O FRERET ﬁﬁ%gﬂgl SEEFEE | Al
rBEFREEE: |
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ot B afr i s/ o R PR T
1. EAESEAFM YW e U RR R AR, WilS ORF, X, ZENRE
AT LA O — /NN AR o AR i i R A 3 e S R STC-TSP. EXER) 8 AR B
F7 kBN, WIRJTE.
2. PIBIHARET RIAHE KENSHBET)
B RSN BN TR, DR AR &/ F A7 d T DU - KA Bon S o T
4. IEA/DEL I FL % (FRATH P F A LA S I S 12 T)
5. VHIEPWM S B (RATH P P A 2 B S S T)

KR DB PR, ARG, PAMIS051H P, = Rt O T, A
AR ARG, — B Akl LLEE .

F P B D R FR 7 v AR R &/ A ME 2 Ja, ket adis T 2 r, W
AT DA E ORI “dksRigtran S, Al 4kELig T P AR, XA 2 0 . IRk s
BT, FOLIUHE — K% SRR AR AR R, B R, (HERSEH .

433



STC12C5A60S2 £ 51| 5 Fr HLAE 7S

13.3 BEX TERERRIZEF LA EE TE)

/x #/
/% - STC MCU Limited */
/% - RSTC 1T RFUE AL A HAE LI E E S 3o */
PSSR P P B A S8 P 3 VR s oo e %/
AR ERE P A B OCE AR T STCH BERL AR - em- */

* ¥

#include <reg51.h>
#include <instrins.h>

sfr IAP_CONTR = 0xc7;
sbit MCU_Start_Led = P177;

#define Self Define ISP _Download Command 0x22

#define RELOAD COUNT 0xfb //18.432MHz,12T,SMOD=0,9600bps
/#define RELOAD_COUNT 0xf6 //18.432MHz,12T,SMOD=0,4800bps
/H#define RELOAD_ COUNT Oxec //18.432MHz,12T,SMOD=0,2400bps
/i#define RELOAD COUNT 0xd8 //18.432MHz,12T,SMOD=0,1200bps

void serial_port_initial(void);

void send UART(unsigned char);
void UART _Interrupt Receive(void);
void soft_reset _to ISP_Monitor(void);
void delay(void);

void display MCU_Start Led(void);

void main(void)

{
unsigned char i = 0;
serial port_initial(); //Initial UART
display MCU_Start_Led(); //Turn on the work LED
send UART(0x34); //Send UART test data
send UART(0xa7); // Send UART test data
while (1);

H
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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
}
void UART Interrupt)Receive(void) interrupt 4 using 1
{
unsigned char k= 0;
if (RI)
{
RI=0;
k = SBUF;
if (k == Self Define ISP_Command) //check the serial data
{
delay(); //delay 1s
delay(); //delay 1s
soft reset to ISP_Monitor();
H
b
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: JCURESHIE

INTRODUCTION

Assembly language is a computer language lying between the extremes of machine language and high-level lan-
guage like Pascal or C use words and statements that are easily understood by humans, although still a long way
from "natural”" language.Machine language is the binary language of computers.A machine language program is a
series of binary bytes representing instructions the computer can execute.

Assembly language replaces the binary codes of machine language with easy to remember "mnemonics"that
facilitate programming.For example, an addition instruction in machine language might be represented by the
code "10110011".It might be represented in assembly language by the mnemonic "ADD".Programming with mne-
monics is obviously preferable to programming with binary codes.

Of course, this is not the whole story. Instructions operate on data, and the location of the data is specified by
various "addressing modes" emmbeded in the binary code of the machine language instruction. So, there may be
several variations of the ADD instruction, depending on what is added. The rules for specifying these variations
are central to the theme of assembly language programming.

An assembly language program is not executable by a computer. Once written, the program must undergo
translation to machine language. In the example above, the mnemonic "ADD" must be translated to the binary
code "10110011". Depending on the complexity of the programming environment, this translation may involve
one or more steps before an executable machine language program results. As a minimum, a program called an
"assembler" is required to translate the instruction mnemonics to machine language binary codes. Afurther step
may require a "linker" to combine portions of program from separate files and to set the address in memory at
which th program may execute. We begin with a few definitions.

An assembly language program i a program written using labels, mnemonics, and so on, in which each state-
ment corresponds to a machine instruction. Assembly language programs, often called source code or symbolic
code, cannot be executed by a computer.

A machine language program is a program containing binary codes that represent instructions to a computer.
Machine language programs, often called object code, are executable by a computer.

A assembler is a program that translate an assembly language program into a machine language program.
The machine language program (object code) may be in "absolute" form or in "relocatable" form. In the latter
case, "linking" is required to set the absolute address for execution.

A linker is a program that combines relocatable object programs (modules) and produces an absolute object
program that is executable by a computer. A linker is sometimes called a "linker/locator" to reflect its separate
functions of combining relocatable modules (linking) and setting the address for execution (locating).

A segment is a unit of code or data memory. A segment may be relocatable or absolute. A relocatable seg-
ment has a name, type, and other attributes that allow the linker to combine it with other paritial segments, if re-
quired, and to correctly locate the segment. An absolute segment has no name and cannot be combined with other
segments.

A module contains one or more segments or partial segments. A module has a name assigned by the user. The
module definitions determine the scope of local symbols. An object file contains one or more modules. A module
may be thought of as a "file" in many instances.

A program consists of a single absolute module, merging all absolute and relocatable segments from all input
modules. A program contains only the binary codes for instructions (with address and data constants) that are un-
derstood by a computer.
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ASSEMBLER OPERATION

There are many assembler programs and other support programs available to facilitate the development of ap-
plications for the 8051 microcontroller. Intel's original MCS-51 family assembler, ASMS51, 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.OB]J
PROGRAM.SRC
Legend PROGRAM.LST
QO Utility program
[ User file

Figure 1 Assembling a source program

Pass one

During the first pass, the source file is scanned line-by-line and a symbol table is built. The location counter de-
faults to 0 or is set by the ORG (set origin) directive. As the file is scanned, the location counter is incremented by
the length of each instruction. Define data directives (DBs or DWs) increment the location counter by the number
of bytes defined. Reserve memory directives (DSs) increment the location counter by the number of bytes re-
served.

Each time a label is found at the beginning of a line, it is placed in the symbol table along with the current
value of the location counter. Symbols that are defined using equate directives (EQUSs) are placed in the symbol
table along with the "equated" value. The symbol table is saved and then used during pass two.

Pass two

During pass two, the object and listing files are created. Mnemonics are converted to opcodes and placed in the
output files. Operands are evaluated and placed after the instruction opcodes. Where symbols appear in the oper-
and field, their values are retrieved from the symbol table (created during pass one) and used in calculating the
correct data or addresses for the instructions.

Since two passes are performed, the source program may use "forward references", that is, use a symbol be-
fore it is defined. This would occur, for example, in branching ahead in a program.
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The object file, if it is absolute, contains only the binary bytes (00H-OFH) of the machine language program.
A relocatable object file will also contain a sysmbol table and other information required for linking and locating.
The listing file contains ASCII text codes (02H-7EH) for both the source program and the hexadecimal bytes in
the machine language program.

A good demonstration of the distinction between an object file and a listing file is to display each on the host
computer's CRT display (using, for example, the TYPE command on MS-DOS systems). The listing file clearly
displays, with each line of output containing an address, opcode, and perhaps data, followed by the program state-
ment from the source file. The listing file displays properly because it contains only ASCII text codes. Displaying
the object file is a problem, however. The output will appear as "garbage", since the object file contains binary
codes of an 8051 machine language program, rather than ASCII text codes.

ASSEMBLY LANGUAGE PROGRAM FORMAT

Assembly language programs contain the following:

Machine instructions

Assembler directives

Assembler controls

Comments

Machine instructions are the familiar mnemonics of executable instructions (e.g., ANL). Assembler directives
are instructions to the assembler program that define program structure, symbols, data, constants, and so on (e.g.,
ORG). Assembler controls set assembler modes and direct assembly flow (e.g., STITLE). Comments enhance the
readability of programs by explaining the purpose and operation of instruction sequences.

Those lines containing machine instructions or assembler directives must be written following specific rules
understood by the assembler. Each line is divided into "fields" separated by space or tab characters. The general
format for each line is as follows:

[label:] mnemonic [operand] [, operand] [...1 [;commernt]

Only the mnemonic field is mandatory. Many assemblers require the label field, if present, to begin on the left in
column 1, and subsequent fields to be separated by space or tab charecters. With ASMS1, the label field needn't
begin in column 1 and the mnemonic field needn't be on the same line as the label field. The operand field must,
however, begin on the same line as the mnemonic field. The fields are described below.

Label Field

A label represents the address of the instruction (or data) that follows. When branching to this instruction, this la-
bel is usded in the operand field of the branch or jump instruction (e.g., SIMP SKIP).

Whereas the term "label" always represents an address, the term "symbol" is more general. Labels are one
type of symbol and are identified by the requirement that they must terminate with a colon(:). Symbols are as-
signed values or attributes, using directives such as EQU, SEGMENT, BIT, DATA, etc. Symbols may be ad-
dresses, data constants, names of segments, or other constructs conceived by the programmer. Symbols do not
terminate with a colon. In the example below, PAR is a symbol and START is a label (which is a type of symbol).

PAR EQU 500 ;"PAR" IS A SYMBOL WHICH
;REPRESENTS THE VALUE 500
START: MOV A, #OFFH ;"START" IS A LABEL WHICH

;REPRESENTS THE ADDRESS OF
;THE MOV INSTRUCTION

A symbol (or label) must begin with a letter, question mark, or underscore (_); must be followed by letters,

"o,

digit, "?", or "_"; and can contain up to 31 characters. Symbols may use upper- or lowercase characters, but they

are treated the same. Reserved words (mnemonics, operators, predefined symbols, and directives) may not be
used.
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Mnemonic Field

Intruction mnemonics or assembler directives go into mnemonic field, which follows the label field. Examples of
instruction mnemonics are ADD, MOV, DIV, or INC. Examples of assembler directives are ORG, EQU, or DB.

Operand Field

The operand field follows the mnemonic field. This field contains the address or data used by the instruction. A
label may be used to represent the address of the data, or a symbol may be used to represent a data constant. The
possibilities for the operand field are largely dependent on the operation. Some operations have no operand (e.g.,
the RET instruction), while others allow for multiple operands separated by commas. Indeed, the possibilties for
the operand field are numberous, and we shall elaborate on these at length. But first, the comment field.

Comment Field

Remarks to clarify the program go into comment field at the end of each line. Comments must begin with a semi-
colon (;). Each lines may be comment lines by beginning them with a semicolon. Subroutines and large sections
of a program generally begin with a comment block—serveral lines of comments that explain the general proper-
ties of the section of software that follows.

Special Assembler Symbols

Special assembler symbols are used for the register-specific addressing modes. These include A, RO through R7,
DPTR, PC, C and AB. In addition, a dollar sign ($) can be used to refer to the current value of the location coun-
ter. Some examples follow.

SETB C
INC DPTR
INB 11,8

The last instruction above makes effective use of ASMS51's location counter to avoid using a label. It could also be
written as
HERE: JNB TI, HERE

Indirect Address

For certain instructions, the operand field may specify a register that contains the address of the data. The com-
mercial "at" sign (@) indicates address indirection and may only be used with RO, R1, the DPTR, or the PC, de-
pending on the instruction. For example,

ADD A, @RO

MOVC A, @A+PC

The first instruction above retrieves a byte of data from internal RAM at the address specified in RO. The second
instruction retrieves a byte of data from external code memory at the address formed by adding the contents of the
accumulator to the program counter. Note that the value of the program counter, when the add takes place, is the
address of the instruction following MOVC. For both instruction above, the value retrieved is placed into the ac-
cumulator.

Immediate Data

Instructions using immediate addressing provide data in the operand field that become part of the instruction. Im-
mediate data are preceded with a pound sign (#). For example,
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CONSTANT EQU 100
MOV A, #OFEH
ORL  40H, #CONSTANT

All immediate data operations (except MOV DPTR.,#data) require eight bits of data. The immediate data are
evaluated as a 16-bit constant, and then the low-byte is used. All bits in the high-byte must be the same (00H or
FFH) or the error message "value will not fit in a byte" is generated. For example, the following instructions are
syntactically correct:

MOV A, #OFFOOH

MOV A, #00FFH

But the following two instructions generate error messages:
MOV A, #OFEOOH
MOV A, #01FFH

If signed decimal notation is used, constants from -256 to +255 may also be used. For example, the follow-
ing two instructions are equivalent (and syntactically correct):
MOV A, #-256
MOV A, #OFFOOH

Both instructions above put 00H into accumulator A.

Data Address

Many instructions access memory locations using direct addressing and require an on-chip data memory address
(00H to 7FH) or an SFR address (80H to OFFH) in the operand field. Predefined symbols may be used for the
SFR addresses. For example,

MOV A, 45H
MOV A, SBUF ;SAME AS MOV A, 99H
Bit Address

One of the most powerful features of the 8051 is the ability to access individual bits without the need for masking
operations on bytes. Instructions accessing bit-addressable locations must provide a bit address in internal data
memory (00h to 7FH) or a bit address in the SFRs (80H to OFFH).

There are three ways to specify a bit address in an instruction: (a) explicitly by giving the address, (b) using
the dot operator between the byte address and the bit position, and (c) using a predefined assembler symbol. Some
examples follow.

SETB OE7H ;EXPLICIT BIT ADDRESS
SETB ACC.7 ;DOT OPERATOR (SAME AS ABOVE)
JNB TI, $ ;"TI" IS A PRE-DEFINED SYMBOL
JNB 99H, § :(SAME AS ABOVE)

Code Address

A code address is used in the operand field for jump instructions, including relative jumps (SJMP and conditional
jumps), absolute jumps and calls (ACALL, AJMP), and long jumps and calls (LJMP, LCALL).
The code address is usually given in the form of a label.

ASMS51 will determine the correct code address and insert into the instruction the correct 8-bit signed offset,
11-bit page address, or 16-bit long address, as appropriate.
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Generic Jumps and Calls

ASMS51 allows programmers to use a generic JMP or CALL mnemonic. "JMP" can be used instead of SIMP,
AJMP or LIMP; and "CALL" can be used instead of ACALL or LCALL. The assembler converts the generic
mnemonic to a "real" instruction following a few simple rules. The generic mnemonic converts to the short form
(for JMP only) if no forward references are used and the jump destination is within -128 locations, or to the ab-
solute form if no forward references are used and the instruction following the JMP or CALL instruction is in the
same 2K block as the destination instruction. If short or absolute forms cannot be used, the conversion is to the
long form.

The conversion is not necessarily the best programming choice. For example, if branching ahead a few in-
strucions, the generic JMP will always convert to LIMP even though an SIMP is probably better. Consider the
following assembled instructions sequence using three generic jumps.

LOC OBJ LINE  SOURCE

1234 1 ORG 1234H
1234 04 2 START: INC A
1235 80FD 3 IMP START ;ASSEMBLES AS SJIMP
12FC 4 ORG START + 200
12FC 4134 5 IMP START ;ASSEMBLES AS AJMP
12FE 021301 6 IMP FINISH ;ASSEMBLES AS LIMP
1301 04 7 FINISH: INC A

8 END

The first jump (line 3) assembles as SIMP because the destination is before the jump ( i.e., no forward reference)
and the offset is less than -128. The ORG directive in line 4 creates a gap of 200 locations between the label
START and the second jump, so the conversion on line 5 is to AJMP because the offset is too great for SIMP.
Note also that the address following the second jump (12FEH) and the address of START (1234H) are within the
same 2K page, which, for this instruction sequence, is bounded by 1000H and 17FFH. This criterion must be met
for absolute addressing. The third jump assembles as LIMP because the destination (FINISH) is not yet defined
when the jump is assembled (i.e., a forward reference is used). The reader can verify that the conversion is as
stated by examining the object field for each jump instruction.

ASSEMBLE-TIME EXPRESSION EVALUATION

Values and constants in the operand field may be expressed three ways: (a) explicitly (e.g.,0EFH), (b) with a pre-
defined symbol (e.g., ACC), or (c) with an expression (e.g.,2 + 3). The use of expressions provides a powerful
technique for making assembly language programs more readable and more flexible. When an expression is used,
the assembler calculates a value and inserts it into the instruction.
All expression calculations are performed using 16-bit arithmetic; however, either 8 or 16 bits are inserted

into the instruction as needed. For example, the following two instructions are the same:

MOV  DPTR, #04FFH +3

MOV  DPTR, #0502H ;ENTIRE 16-BIT RESULT USED

If the same expression is used in a "MOV A #data" instruction, however, the error message "value will not fitin 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  A,#'9" AND OFH

MOV A, #9

The NOT operator only takes one operand. The following three MOV instructions are the same:
THREE EQU 3

MINUS THREE EQU -3
MOV A, # (NOT THREE) + 1
MOV A, #MINUS_THREE
MOV A, #11111101B

Special Operators

The sepcial operators are
SHR shift right
SHL shift left
HIGH  high-byte
LOW  low-byte
0 evaluate first

For example, the following two instructions are the same:
MOV  A,#8 SHL 1
MOV A, #10H

The following two instructions are also the same:
MOV A, #HIGH 1234H
MOV A, #12H

Relational Operators

When a relational operator is used between two operands, the result is alwalys false (0000H) or true (FFFFH).
The operators are

EQ = equals

NE <> not equals

LT < less than

LE <= less than or equal to
GT > greater than

GE >= greater than or equal to

Note that for each operator, two forms are acceptable (e.g., "EQ" or "="). In the following examples, all relational
tests are "true":

MOV A, #5=5

MOV A#5NE 4

MOV A#'X' LT 'Z

MOV A#'X >='X'

MOV  A#$>0

MOV  A#100 GE 50
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So, the assembled instructions are equal to
MOV A, #0FFH

Even though expressions evaluate to 16-bit results (i.e., OFFFFH), in the examples above only the low-order eight
bits are used, since the instruction is a move byte operation. The result is not considered too big in this case, be-
cause as signed numbers the 16-bit value FFFFH and the 8-bit value FFH are the same (-1).

Expression Examples
The following are examples of expressions and the values that result:

Expression Result
'B'-'A' 0001H
8/3 0002H
155 MOD 2 0001H
4%4 0010H
8 AND 7 0000H
NOT 1 FFFEH
'A' SHL 8 4100H
LOW 65535 00FFH
@B+1)*2 0012H
SEQ4 0000H
'A' LT 'B' FFFFH
3 <=3 FFFFHss

A practical example that illustrates a common operation for timer initialization follows: Put -500 into Timer 1 reg-
isters TH1 and TL1. In using the HIGH and LOW operators, a good approach is
VALUE EQU -500
MOV  THI1,#HIGH VALUE
MOV  TLI1,#LOW VALUE
The assembler converts -500 to the corresponding 16-bit value (FEOCH); then the HIGH and LOW operators ex-
tract the high (FEH) and low (OCH) bytes. as appropriate for each MOV instruction.

Operator Precedence

The precedence of expression operators from highest to lowest is
0
HIGH LOW
* / MOD SHL SHR
+-
EQ NE LT LE GT GE = <> < <= > >=
NOT
AND
OR XOR

When operators of the same precedence are used, they are evaluated left to right.

Examples:
Expression Value
HIGH ('A' SHL 8) 0041H
HIGH 'A'SHL 8 0000H
NOT 'A'- 1 FFBFH
'A' OR 'A' SHL 8 4141H
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ASSEMBLER DIRECTIVES

Assembler directives are instructions to the assembler program. They are not assembly language instructions ex-
ecutable by the target microprocessor. However, they are placed in the mnemonic field of the program. With the
exception of DB and DW, they have no direct effect on the contents of memory.

ASMS51 provides several catagories of directives:

Assembler state control (ORG, END, USING)

Symbol definition (SEGMENT, EQU, SET, DATA, IDATA, XDATA, BIT, CODE)

Storage initialization/reservation (DS, DBIT, DB, DW)

Program linkage (PUBLIC, EXTRN,NAME)

Segment selection (RSEG, CSEG, DSEG, ISEG, ESEG, XSEG)

Each assembler directive is presented below, ordered by catagory.

Assembler State Control
ORG (Set Origin) The format for the ORG (set origin) directive is
ORG expression
The ORG directive alters the location counter to set a new program origin for statements that follow. A label is
not permitted. Two examples follow.

ORG 100H ;SET LOCATION COUNTER TO 100H
ORG ($ +1000H) AND OFO0H ;SET TO NEXT 4K BOUNDARY

The ORG directive can be used in any segment type. If the current segment is absolute, the value will be an abso-
lute address in the current segment. If a relocatable segment is active, the value of the ORG expression is treated
as an offset from the base address of the current instance of the segment.

End The format of the END directive is
END

END should be the last statement in the source file. No label is permitted and nothing beyond the END statement
is processed by the assembler.

Using The format of the END directive is
USING  expression

This directive informs ASMS51 of the currently active register bank. Subsequent uses of the predefined symbolic
register addresses ARO to AR7 will convert to the appropriate direct address for the active register bank. Consider
the following sequence:

USING 3
PUSH AR7
USING 1
PUSH AR7

The first push above assembles to PUSH 1FH (R7 in bank 3), whereas the second push assembles to PUSH OFH
(R7 in bank 1).

Note that USING does not actually switch register banks; it only informs ASMS51 of the active bank. Execut-
ing 8051 instructions is the only way to switch register banks. This is illustrated by modifying the example above
as follows:
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MOV  PSW, #00011000B ;SELECT REGISTER BANK 3

USING 3

PUSH AR7 ;ASSEMBLE TO PUSH 1FH

MOV  PSW, #00001000B ;SELECT REGISTER BANK 1

USING 1

PUSH AR7 ;ASSEMBLE TO PUSH 0FH
Symbol Definition

The symbol definition directives create symbols that represent segment, registers, numbers, and addresses. None
of these directives may be preceded by a label. Symbols defined by these directives may not have been previously
defined and may not be redefined by any means. The SET directive is the only exception. Symbol definiton direc-
tives are described below.

Segment The format for the SEGMENT directive is shown below.
symbol SEGMENT segment_type

The symbol is the name of a relocatable segment. In the use of segments, ASM51 is more complex than conven-
tional assemblers, which generally support only "code" and "data" segment types. However, ASM51 defines addi-
tional segment types to accommodate the diverse memory spaces in the 8051. The following are the defined 8051
segment types (memory spaces):

CODE (the code segment)

XDATA (the external data space)

DATA (the internal data space accessible by direct addressing, 00H—07H)

IDATA (the entire internal data space accessible by indirect addressing, 00H—07H)
BIT (the bit space; overlapping byte locations 20H-2FH of the internal data space)

For example, the statement
EPROM SEGMENT CODE

declares the symbol EPROM to be a SEGMENT of type CODE. Note that this statement simply declares what
EPROM is. To actually begin using this segment, the RSEG directive is used (see below).

EQU (Equate) The format for the EQU directive is
Symbol EQU expression

The EQU directive assigns a numeric value to a specified symbol name. The symbol must be a valid symbol
name, and the expression must conform to the rules described earlier.
The following are examples of the EQU directive:

N27 EQU 27 ;SET N27 TO THE VALUE 27
HERE EQU $ ;SET "HERE" TO THE VALUE OF
;THE LOCATION COUNTER
CR EQU 0DH ;SET CR (CARRIAGE RETURN) TO 0DH
MESSAGE: DB 'This is a message'
LENGTH EQU $ - MESSAGE ;"LENGTH" EQUALS LENGTH OF "MESSAGE"
Other Symbol Definition Directives The SET directive is similar to the EQU directive except the

symbol may be redefined later, using another SET directive.
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The DATA, IDATA, XDATA, BIT, and CODE directives assign addresses of the corresponding segment type
to a symbol. These directives are not essential. A similar effect can be achieved using the EQU directive; if used,
however, they evoke powerful type-checking by ASMS51. Consider the following two directives and four instruc-

tions:
FLAGI1 EQU 05H
FLAG2 BIT 05H
SETB  FLAGI

SETB  FLAG2
MOV  FLAGI, #0
MOV  FLAG2, #0

The use of FLAG2 in the last instruction in this sequence will generate a "data segment address expected" error
message from ASMS51. Since FLAG2 is defined as a bit address (using the BIT directive), it can be used in a set
bit instruction, but it cannot be used in a move byte instruction. Hence, the error. Even though FLAGI represents
the same value (05H), it was defined using EQU and does not have an associated address space. This is not an
advantage of EQU, but rather, a disadvantage. By properly defining address symbols for use in a specific memory
space (using the directives BIT, DATA, XDATA,ect.), the programmer takes advantage of ASM51's powerful
type-checking and avoids bugs from the misuse of symbols.

Storage Initialization/Reservation

The storage initialization and reservation directives initialize and reserve space in either word, byte, or bit units.
The space reserved starts at the location indicated by the current value of the location counter in the currently ac-
tive segment. These directives may be preceded by a label. The storage initialization/reservation directives are
described below.

DS (Define Storage)  The format for the DS (define storage) directive is
[label:] DS expression

The DS directive reserves space in byte units. It can be used in any segment type except BIT. The expression
must be a valid assemble-time expression with no forward references and no relocatable or external references.
When a DS statement is encountered in a program, the location counter of the current segment is incremented by
the value of the expression. The sum of the location counter and the specified expression should not exceed the
limitations of the current address space.

The following statement create a 40-byte buffer in the internal data segment:

DSEG AT 30H ;PUT IN DATA SEGMENT (ABSOLUTE, INTERNAL)
LENGTH EQU 40
BUFFER: DS LENGRH ;40 BYTES RESERVED

The label BUFFER represents the address of the first location of reserved memory. For this example, the buffer
begins at address 30H because "AT 30H" is specified with DSEG. The buffer could be cleared using the following
instruction sequence:

MOV  R7, #LENGTH

MOV RO, #BUFFER
LOOP: MOV  @RO, #0

DINZ R7, LOOP

(continue)
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To create a 1000-byte buffer in external RAM starting at 4000H, the following directives could be used:

XSTART EQU 4000H
XLENGTH EQU 1000

XSEG AT  XSTART
XBUFFER: DS XLENGTH

This buffer could be cleared with the following instruction sequence:
MOV DPTR, #XBUFFER

LOOP: CLR A
MOVX @DPTR, A

INC DPTR

MOV A, DPL

CINE A, #LOW (XBUFFER + XLENGTH + 1), LOOP
MOV A, DPH

CINE A, #HIGH (XBUFFER + XLENGTH + 1), LOOP
(continue)

This is an excellent example of a powerful use of ASM51's operators and assemble-time expressions. Since an
instruction does not exist to compare the data pointer with an immediate value, the operation must be fabricated
from available instructions. Two compares are required, one each for the high- and low-bytes of the DPTR. Fur-
thermore, the compare-and-jump-if-not-equal instruction works only with the accumulator or a register, so the
data pointer bytes must be moved into the accumulator before the CINE instruction. The loop terminates only
when the data pointer has reached XBUFFER + LENGTH + 1. (The "+1" is needed because the data pointer is
incremented after the last 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 ASMS51 is a "string replacement" facility. Macros allow frequently used
sections of code be defined once using a simple mnemonic and used anywhere in the program by inserting the
mnemonic. Programming using macros is a powerful extension of the techniques described thus far. Macros can
be defined anywhere in a source program and subsequently used like any other instruction. The syntax for macro
definition is

%*DEFINE (call_pattern) (macro_body)

Once defined, the call pattern is like a mnemonic; it may be used like any assembly language instruction by
placing it in the mnemonic field of a program. Macros are made distinct from "real" instructions by preceding
them with a percent sign, "%". When the source program is assembled, everything within the macro-body, on
a character-by-character basis, is substituted for the call-pattern. The mystique of macros is largely unfounded.
They provide a simple means for replacing cumbersome instruction patterns with primitive, easy-to-remember
mnemonics. The substitution, we reiterate, is on a character-by-character basis—nothing more, nothing less.

For example, if the following macro definition appears at the beginning of a source file,

%*DEFINE (PUSH_DPTR)
(PUSH DPH
PUSH DPL
)

then the statement
%PUSH_DPTR
will appear in the .LST file as

PUSH DPH
PUSH DPL

The example above is a typical macro. Since the 8051 stack instructions operate only on direct addresses,
pushing the data pointer requires two PUSH instructions. A similar macro can be created to POP the data pointer.
There are several distinct advantages in using macros:

A source program using macros is more readable, since the macro mnemonic is generally more indicative
of the intended operation than the equivalent assembler instructions.

The source program is shorter and requires less typing.

Using macros reduces bugs

Using macros frees the programmer from dealing with low-level details.

The last two points above are related. Once a macro is written and debugged, it is used freely without the worry
of bugs. In the PUSH _DPTR example above, if PUSH and POP instructions are used rather than push and pop
macros, the programmer may inadvertently reverse the order of the pushes or pops. (Was it the high-byte or low-
byte that was pushed first?) This would create a bug. Using macros, however, the details are worked out once—
when the macro is written—and the macro is used freely thereafter, without the worry of bugs.

Since the replacement is on a character-by-character basis, the macro definition should be carefully con-
structed with carriage returns, tabs, ect., to ensure proper alignment of the macro statements with the rest of the
assembly language program. Some trial and error is required.

There are advanced features of ASM51's macro-processing facility that allow for parameter passing, local
labels, repeat operations, assembly flow control, and so on. These are discussed below.
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Parameter Passing

A macro with parameters passed from the main program has the following modified format:

%*DEFINE (macro_name (parameter_list)) (macro_body)
For example, if the following macro is defined,
%*DEFINE (CMPA# (VALUE))
(CINE A, #%VALUE, $ +3
)

then the macro call
%CMPA# (20H)

will expand to the following instruction in the .LST file:
CINE  A,#20H,$+3

Although the 8051 does not have a "compare accumulator” instruction, one is easily created using the 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-5SBH<O0, therefore
C=1; but SBH-5SBH=0, therefore C=0.) Jumping to GREATER THAN on the condition "not carry" correctly
jumps for accumulator values SBH, SCH, SDH, and so on, up to FFH. Once details such as these are worked out,
they can be simplified by inventing an appropriate mnemonic, defining a macro, and using the macro instead of

the corresponding instruction sequence. Here's the definition for a "jump if greater than" macro:

%*DEFINE (JGT (VALUE, LABEL))
(CINE A, #%VALUE+1, $+3  ;JGT
JNC  %LABEL
)

To test if the accumulator contains an ASCII code greater than "Z," as just discussed,the macro would be called as
%JGT  ('Z', GREATER THAN)
ASMS51 would expand this into

CINE A, #5BH, $+3 JGT
INC GREATER THAN

The JGT macro is an excellent example of a relevant and powerful use of macros. By using macros, the program-
mer benefits by using a meaningful mnemonic and avoiding messy and potentially bug-ridden details.
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Local Labels
Local labels may be used within a macro using the following format:

%*DEFINE (macro_name [(parameter_list)])
[LOCAL list of local labels] (macro_body)

For example, the following macro definition

%*DEFINE  (DEC_DPTR) LOCAL SKIP

(DEC  DPL :DECREMENT DATA POINTER
MOV A, DPL
CINE A, #OFFH, %SKIP
DEC DPL
%SKIP: )

would be called as
%DEC_DPTR
and would be expanded by ASMS51 into

DEC  DPL :DECREMENT DATA POINTER
MOV A, DPL

CINE A, #0FFH, SKIPOO

DEC  DPH

SKIPOO:

Note that a local label generally will not conflict with the same label used elsewhere in the source program, since
ASMS51 appends a numeric code to the local label when the macro is expanded. Furthermore, the next use of the

same local label receives the next numeric code, and so on.

The macro above has a potential "side effect." The accumulator is used as a temporary holding place for
DPL. If the macro is used within a section of code that uses A for another purpose, the value in A would be lost.
This side effect probably represents a bug in the program. The macro definition could guard against this by saving

A on the stack. Here's an alternate definition for the DEC_DPTR macro:

%*DEFINE (DEC_DPTR) LOCAL SKIP
(PUSHACC

DEC DPL ;DECREMENT DATA POINTER
MOV A, DPL
CINE A, #0FFH, %SKIP
DEC DPH

%SKIP: POP ACC
)

Repeat Operations

This is one of several built-in (predefined) macros. The format is
%REPEAT (expression) (text)
For example, to fill a block of memory with 100 NOP instructions,

%REPEAT  (100)
(NOP

)

458



STC12C5A60S2 & 51) 1 Fr ML 4 e

Control Flow Operations

The conditional assembly of section of code is provided by ASM51's control flow macro definition. The format is

%IF (expression) THEN (balanced_text)
[ELSE (balanced text)] FI

For example,

INTRENAL EQU 1 ;1 =8051 SERIAL I/0O DRIVERS
;0 = 8251 SERIAL I/0O DRIVERS

%IF (INTERNAL) THEN

(INCHAR: . ;8051 DRIVERS
OUTCHR:

) ELSE
(INCHAR: . ;8251 DRIVERS
OUTCHR:

)

In this example, the symbol INTERNAL is given the value 1 to select I/O subroutines for the 8051's serial port,
or the value 0 to select I/O subroutines for an external UART, in this case the 8251. The IF macro causes ASM51
to assemble one set of drivers and skip over the other. Elsewhere in the program, the INCHAR and OUTCHR
subroutines are used without consideration for the particular hardware configuration. As long as the program as
assembled with the correct value for INTERNAL, the correct subroutine is executed.
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MiZB: CiEE %I

ADVANTAGES AND DISADVANTAGES OF 8051 C

The advantages of programming the 8051 in C as compared to assembly are:
» Offers all the benefits of high-level, structured programming languages such as C, including the ease of
writing subroutines
» Often relieves the programmer of the hardware details that the complier handles on behalf of the
programmer
» Easier to write, especially for large and complex programs
* Produces more readable program source codes
Nevertheless, 8051 C, being very similar to the conventional C language, also suffers from the following disad-
vantages:
* Processes the disadvantages of high-level, structured programming languages.
» Generally generates larger machine codes
* Programmer has less control and less ability to directly interact with hardware

To compare between 8051 C and assembly language, consider the solutions to the Example—Write a program us-
ing Timer 0 to create a I KHz square wave on P1.0.
A solution written below in 8051 C language:

sbit portbit = P1"0; /*Use variable portbit to refer to P1.0*/
main ()
{
TMOD = 1;
while (1)
{
THO = OxFE;
TLO = 0xC;
TRO=1;
while (TFO !=1);
TRO = 0;
TF0 =0;
portbit = |(P1.70);
b
b
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.

461



STC12C5A60S2 £ 51| 5 Fr HLAE 7S

Data types used in 8051 C language

Data Type Bits | Bytes |Value Range

bit 1 0to 1

signed char 8 1 |-128 to +127

unsigned char 8 1 ]0to255

enum 16 2 [-32768 to +32767

signed short 16 2 [-32768 to +32767

unsigned short 16 2 |0to 65535

signed int 16 2 |-32768 to +32767

unsigned int 16 2 |0to 65535

signed long 32 4 |-2,147,483,648 to +2,147,483,647
unsigned long 32 4 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.

/*

REGS51.H

Header file for generic 8051 microcontroller.

/* BYTE Register */

sfr PO

sfr P1 =
sfr P2 =
sfr P3 =
sfr PSW =
sfr ACC =
sfr B =
sfr SP =
sfr DPL =
sfr DPH =
sfr PCON =
sfr TCON =
sfr T™MOD =
sfr TLO =
sfr TL1 =
sfr THO =
sfr TH1 =
sfr 1IE =
sfr 1P =
sfr SCON =
sfr SBUF =
/* BIT Register */

/* PSW */

sbit CcY

sbit AC =
sbit FO =
sbit RS1 =
sbit RSO =
sbit oV =
sbit P =
/* TCON */

sbit TF1

sbit TR1 =
sbit TFO =
sbit TRO =

= 0x80;

0x90;
0xAO;
0xBO;
0xDO;
0xEOQ;
0xFO;
0x81;
0x82;
0x83;
0x87;
0x88;
0x89;
0x8A;
0x8B;
0x8C;
0x8D;
0xAS,;
0xBS;
0x98;
0x99;

= 0xD7;

0xD6;
0xD5;
0xD4;
0xD3;
0xD2;
0xDO;

= 0x8F;

0x8E;
0x8D;
0x8C;

sbit 1E1
sbit 1T1
sbit 1EO
sbit 1TO
/*1E */

sbit EA
sbit ES
sbit ET1
sbit EX1
sbit ETO
sbit EX0
/* 1P */

sbit PS
sbit PT1
sbit PX1
sbit PTO
sbit PX0
/* P3 */

sbit RD
sbit WR
sbit T1
sbit TO
sbit INT1
sbit INTO
sbit TXD
sbit RXD
/* SCON */
sbit SMO
sbit SM1
sbit SM2
sbit REN
sbit TBS8
sbit RBS
sbit TI
sbit RI

= 0x8B;

0x8A;
0x89;

= 0x88;

= 0xAF;

0xAC;
0xAB;
0xAA;
0xA9;

= 0xAS,;

= 0xBC;

0xBB;
0xBA;
0xB9;

= 0xBS;

= 0xB7;

0xB6;

= 0xBS5;
= 0xB4;

0xB3;
0xB2;
0xB1;

= 0xBO0;

= 0x9F;

0x9E;
0x9D;
0x9C;
0x9B;
0x9A;
0x99;

= 0x98;

*/
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MEMORY TYPES AND MODELS

The 8051 has various types of memory space, including internal and external code and data memory. When de-
claring variables, it is hence reasonable to wonder in which type of memory those variables would reside. For this
purpose, several memory type specifiers are available for use, as shown in following table.

Memory types used in 8051 C language
Memory Type Description (Size)
code Code memory (64 Kbytes)
data Directly addressable internal data memory (128 bytes)
idata Indirectly addressable internal data memory (256 bytes)
bdata Bit-addressable internal data memory (16 bytes)
xdata External data memory (64 Kbytes)
pdata Paged external data memory (256 bytes)

The first memory type specifier given in above table is code. This is used to specify that a variable is to reside in
code memory, which has a range of up to 64 Kbytes. For example:

char code errormsg[ | ="An error occurred" ;

declares a char array called errormsg that resides in code memory.
If you want to put a variable into data memory, then use either of the remaining five data memory specifiers
in above table. Though the choice rests on you, bear in mind that each type of data memory affect the speed of ac-

cess and the size of available data memory. For instance, consider the following declarations:

signed int data numl;
bit bdata numbit;
unsigned int xdata num?2;

The first statement creates a signed int variable numl that resides in inernal data memory (00H to 7FH). The next
line declares a bit variable numbit that is to reside in the bit-addressable memory locations (byte addresses 20H
to 2FH), also known as bdata. Finally, the last line declares an unsigned int variable called num?2 that resides in
external data memory, xdata. Having a variable located in the directly addressable internal data memory speeds
up access considerably; hence, for programs that are time-critical, the variables should be of type data. For other
variants such as 8052 with internal data memory up to 256 bytes, the idata specifier may be used. Note however
that this is slower than data since it must use indirect addressing. Meanwhile, if you would rather have your vari-
ables reside in external memory, you have the choice of declaring them as pdata or xdata. A variable declared
to be in pdata resides in the first 256 bytes (a page) of external memory, while if more storage is required, xdata
should be used, which allows for accessing up to 64 Kbytes of external data memory.

What if when declaring a variable you forget to explicitly specify what type of memory it should reside in, or
you wish that all variables are assigned a default memory type without having to specify them one by one? In this
case, we make use of memory models. The following table lists the various memory models that you can use.

Memory models used in 8051 C language
Memory Model Description
Small Variables default to the internal data memory (data)
Compact Variables default to the first 256 bytes of external data memory (pdata)
Large Variables default to external data memory (xdata)
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A program is explicitly selected to be in a certain memory model by using the C directive, #pragma. Otherwise,
the default memory model is small. It is recommended that programs use the small memory model as it allows for
the fastest possible access by defaulting all variables to reside in internal data memory.

The compact memory model causes all variables to default to the first page of external data memory while
the large memory model causes all variables to default to the full external data memory range of up to 64 Kbytes.

ARRAYS

Often, a group of variables used to store data of the same type need to be grouped together for better readability.
For example, the ASCII table for decimal digits would be as shown below.

ASCII table for decimal digits

Decimal Digit ASCII Code In Hex

0 30H
31H
32H
33H
34H
35H
36H
37H
38H
39H

Ol |Q|n|[n|B]|WIN|—

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]

{
b

where
return_type refers to the data type of the return (output) value
function_name is any name that you wish to call the function as
arguments is the list of the type and number of input (argument) values
memory refers to an explicit memory model (small, compact or large)
reentrant refers to whether the function is reentrant (recursive)
interrupt indicates that the function is acctually an ISR
using explicitly specifies which register bank to use

Consider a typical example, a function to calculate the sum of two numbers:

int sum (int a, int b)

{
}

This function is called sum and takes in two arguments, both of type int. The return type is also int, meaning that
the output (return value) would be an int. Within the body of the function, delimited by braces, we see that the re-
turn value is basically the sum of the two agruments. In our example above, we omitted explicitly specifying the
options: memory, reentrant, interrupt, and using. This means that the arguments passed to the function would be
using the default small memory model, meaning that they would be stored in internal data memory. This function
is also by default non-recursive and a normal function, not an ISR. Meanwhile, the default register bank is bank 0.

return a + b;

Parameter Passing

In 8051 C, parameters are passed to and from functions and used as function arguments (inputs). Nevertheless, the
technical details of where and how these parameters are stored are transparent to the programmer, who does not
need to worry about these techinalities. In 8051 C, parameters are passed through the register or through memory.
Passing parameters through registers is faster and is the default way in which things are done. The registers used
and their purpose are described in more detail below.
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Registers used in parameter passing

Number of Argument [Char / 1-Byte Pointer| INT / 2-Byte Pointer | Long/Float | Generic Pointer
1 R7 R6 & R7 R4-R7 R1-R3
2 RS R4 &R5 R4-R7
3 R3 R2 & R3

Since there are only eight registers in the 8051, there may be situations where we do not have enough regist-
ers for parameter passing. When this happens, the remaining parameters can be passed through fixed memory loa-
cations. To specify that all parameters will be passed via memory, the NOREGPARMSs control directive is used.
To specify the reverse, use the REGPARMs control directive.

Return Values

Unlike parameters, which can be passed by using either registers or memory locations, output values must be
returned from functions via registers. The following table shows the registers used in returning different types of
values from functions.

Registers used in returning values from functions
Return Type Register Description
bit Carry Flag (C)
char/unsigned char/1-byte pointer|R7
int/unsigned int/2-byte pointer |R6 & R7 MSB in R6, LSB in R7
long/unsigned long R4-R7 MSB in R4, LSB in R7
float R4-R7 32-bit IEEE format
generic pointer R1-R3 Memory type in R3, MSB in R2, LSB in R1
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Bif5RC: STC12C5A60S2 &% 8 LS4

Absolute Maximum Ratings

Parameter Symbol Min Max Unit
Srotage temperature TST -55 +125 c
Operating temperature (I) TA -40 +85 C
Operating temperature (C) TA 0 +70 C
DC power supply (5V) VDD - VSS -0.3 +5.5 A%
DC power supply (3V) VDD - VSS -0.3 +3.6 \%
Voltage on any pin - -0.3 VCC+0.3 \%
DC Specification (5V MCU)
Sym | Parameter Sp.emﬁcatlon — Test Condition
Min. | Typ Max. | Unit
Voo Operating Voltage 33 5.0 5.5 A%
Ipp Power Down Current - <0.1 | - uA 5V
IipL Idle Current - 3.0 - mA | 5V
Iee Operating Current - 4 20 mA | 5V
Vi Input Low (P0,P1,P2,P3) - - 0.8 \% 5V
Vim Input High (P0,P1,P2,P3) 2.0 - - A% 5V
Vi Input High (RESET) 2.2 - - A% 5V
Tous Sink Current for output low (P0,P1,P2,P3) - 20 - mA | 5V@Vpin=0.45V
Tou (SQOE;ZI}EH(E;E;H‘[ for output high (P0,P1,P2,P3) 150 230 ) WA sV
Lo | g o 0 FOPLEEED |y | svavme2ay
Iy Logic 0 input current (P0O,P1,P2,P3) - - 50 uA Vpin=0V
I Logic 1 to 0 transition current (P0,P1,P2,P3) 100 270 600 uA Vpin=2.0V
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DC Specification (3V MCU)

Specification .

Sym Parameter - — Test Condition
Min. | Typ | Max. | Unit

Voo Operating Voltage 2.2 33 3.6 A%

Ipp Power Down Current - <0.1 | - uA 3.3V

| Idle Current - 2.0 - mA | 3.3V

Iee Operating Current - 4 10 mA | 3.3V

Vi Input Low (PO,P1,P2,P3) - - 0.8 A% 3.3V

Vi Input High (P0,P1,P2,P3) 2.0 - - A% 3.3V

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, (SQOE;(;IiI_lOgu(‘EI;IIK;Ht for output high (P0,P1,P2,P3) 40 70 ) WA 33V

Tous (Ssl?sr;fgi llC)ulrren'[ for output high (P0,P1,P2,P3) | 20 ) mA | 33V

I Logic 0 input current (P0,P1,P2,P3) - 8 50 uA Vpin=0V

I Logic 1 to 0 transition current (P0,P1,P2,P3) - 110 | 600 uA | Vpin=2.0V
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MIRD: REBEM256F BRAMIEE S UEMIRIZR

P /% STC International Limited
/% STC  #kskF  2006/1/6 V1.0
/% STC12C5A60S2 F AL HL A FIRAMIA] 422 30k A2 /P
/% A RFEFLESTC-ISP Ver 3. 0A. PCB N #i4m 2 T B LIkl i
P /%
P /%
TEST CONST EQU  5AH
;TEST RAM  EQU 03H
ORG  0000H
LIMP INITIAL
ORG  0050H
INITIAL:
MOV RO,  #253
MOV Rl, #H
TEST ALL RAM:
MOV R2,  #0FFH
TEST ONE RAM:
MOV A, R2
MOV @RI, A
CLR A
MOV A, @R1
CINE A, 2H, ERROR DISPLAY
DINZ R2,  TEST ONE RAM
INC Rl
DINZ RO, TEST ALL RAM

IR EAERE P p A 2R R, WS AR TP B T STCI SRR RE Y —— +/
IR B SR R G| SRR Y, WA SCE AR EMAE A TSTCI B R ey —— */
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OK_DISPLAY:

MOV PI, #11111110B
Waitl:

SIMP  Waitl

ERROR_DISPLAY:
MOV A, R1
MOV PI, A
Wait2:
SIMP  Wait2
END
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START:

RXDATA:

WAIT:

T R S AT A R SR I A A

MOV R7, #05H

MOV RO, #20H

CLR P1.0

SETB P1.0

MOV R1, #02H

MOV SCON, #00010000B
JNB RI, WAIT

CLR RI

MOV A, SBUF
MOV @RO, A

INC RO

DJNZ  R1, RXDATA
DJNZ  R7, START

s BEE AR
s WCE P EBRAMELHE [X ik
s HATEANEEE, S/1L=0

; RVFHATAEALS/L=1

; ﬁﬁtéﬂ?ﬁﬁz R4 74LS 16514
3 BT 0, RV, Fﬂ%& TR
3 RigkGE

— il S

:@Mﬁu,@%?m%&

s R

s IEERAMZE X

PO =T N 911 B

s ONEERTE R, 4kt

s SAHAUR AR SE AT EN
s KT ERE AT b EE

bbb

X WA, el kT

Ko MWELR EUF, 4% LETHET RN DLTR TR, (I R, A5/ gl

=}

.

—. B74HC164¥ B HITHIE O
TAHC1647&80r Bf N BB B A7 a8 IR I 74HC164%9 i —ANSALf i H A3z 1 HL .

12Cxxx

I A A

¢ A R QC QD IZ QF Q( QH
P3.0 ST 1,
14 74HC164 A
P31 104 i Vee o1
ks Gnd CLR P
P1.0 oA sA =

/TN

SESERRE|

o U & Q @ Q& & Q
A B

1, 74HC164
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7

6nd g cp

9A 8“
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M ALEAT O AR 7 SROM IR IRASHS, BATEAE HP3. 0 (RXD) &, BArmf4hH
P3.1 (TXD) ik . FEREALETERIIMER T, &7 D RIE G A — AL — 7 N 74HC164
o WEFRH I, BT T4HC164T0 AT il , TR B AT A NG RE e, LA v R
BERWAAL, HAEREN I E, ETAHCT6AR) 4 H i NN fek B =250 1458, DUEARAE
AT N 45 R P A H O

T2 RAMZE PR X 30H,  31HA PN 28 H#3 4T H1 HH T4HC 16447 ¥ th (1) T2 1%

START: MOV R7, #02H ; WEERENTZTANH
MOV RO, #30H s BEEHhERE
MOV SCON, #O0OH s WEHAT IR0
SEND: MOV A, @RO
MOV SBUF, A s BEERAT HRIE R
WAIT: JNB TI, WAIT s W R RIE e, TR
CLR TI
INC RO s BUR—1M
DJNZ R7, SEND
RET
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MisRF: FIASTCE R EEIORELCDE /R

Vee
T 21K
—T 0
—{—1
—A
—T
j u2
x| =] = .
EEEEE I EE e ] con0
%21 B%] B%1 B%1 B% %21 B%1 K% Seg3 Coml 1 Coml
o o = o Seg0 2 Seg0
o w] | o o = = | =] =] = <| | o] = cgl
1 1 B B Segl 3 Segl
/TmNﬂo‘\fEc’,*“\f’? s o a2 Seg2 4 1o o
gty 7 [ EEEEZZ-E882 |y S See
vee Seeld 7 &5 o PO, 4 |22 v R
Segld 8 |38 =0 1Segd
——PL.6 P0.5 Segs 7 |oo°
P0. 6 37 Segh
3 Segb 8
36 Segb
PO. 7 Seg? 9 Seg?
EA LH’CC Seg8 10 Seg8
8051 pa. 1 |24 Sed 111600
ALE |83 % Segl0
PSEN |22 23 seql
i Segl2 14 | ..
po. 7| 3L See2d : Segl2
. Segl3 15 Segl3
p2. 6 |20 _Scg22 Segld 16 Jo 1y
- po. 5|29 Scgll Segls 17 1o 015
CnN=E2,2 S T T Seglb 18 1o .16
KM = = F o cg
O QL < < = o A A A AL A Segl7 19 Segl?
o o o] =] | » | of | o Segl8 20
= = S| 3] §] §] & &) Q| ) N Segl8
Segl9 21 Segl9
= s|=f=[2]g S22 22 Ses20
wof eof e el e Seg2l 23
%1 B%] B! Seg21
|] slhe Seg22 24 Seg?22
<33pE <33pF Sea23 25 | o
:I:: :I:: Com2__ 26 1c00

AGERARBEBEOR SR, 1 BATH AL
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NAME LcdDriver
#include<reg52.h>

- 3fe sfe sk she sk sie s sk sk sk sk ste sfe she she sfe sk ske sk ske sk sk sk sk sk sk st st st sk she sk she sk ske sk sie s sk sk sk ste st sk ste st ske sk ske sk ske sk sieosie sk sk st st ste st sk st sl sk ske sk sk st sk sk sk sk skeoskeskeoskoskokoskosk
s

;the LCD is 1/3 duty and 1/3 bias; 3Com*24Seg; 9 display RAM;

; Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
;Com0: ComOData0: Seg7  Segb  Seg5 Segd  Seg3 Seg2  Segl  Seg0
; ComODatal: Segl5 Segl4 Segl3 Segl2 Segll Segl0 Seg9  Seg8
; ComOData2: Seg23  Seg22 Seg2l Seg20 Segl9 Segl8 Segl7 Segl6
;Coml: ComlData0: Seg7  Segb  Seg5 Segd  Seg3 Seg2  Segl  Seg0
; ComlDatal: Segl5 Segl4 Segl3 Segl2 Segll Segl0 Seg9  Seg8

; ComlData2: Seg23  Seg22 Seg2l Seg20 Segl9 Segl8 Segl7 Segl6
;Com2: Com2Data0: Seg7  Seg6b  Seg5 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 sk ok ok ok sk ok ok ok ok ok R sk ok ok ok sk ok ok sk ok ok R sk ok ok o sk ok ok R sk ok ok R sk ok ok ok sk ok ok sk ok ok R sk sk ok sk ok ok sk ok ok Rk sk ok sk ok R kR ok Rk ok ok
9

;Com0: P370,P3”1 when P30 =P3"] =1 then Com0=VCC(=5V);
; P370=P3"1 =0 then Com0=GND(=0V);
; P370 =1, P3”1=0 then Com0=1/2 VCC;

;Coml: P372,P3"3 the same as the ComO
;:Com2: P374,P3"5 the same as the Com0

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 SEG11 =P1"3
sbit SEG12 =P1"4
sbit SEG13 =PI1"5
sbit SEG14 =P176
sbit SEG15 =P1"7
sbit SEG16 =P2"0
sbit SEG17 =P2"1
sbit SEG18 =pP2"2
sbit SEG19 =P2"3
sbit SEG20 =P2"4
sbit SEG21 =P2"5
sbit SEG22 =P2"6
sbit SEG23 =P2*7

« 3 s sk sk sk sk sk sk sk sk sk ste st sie sk s sk sk sk sk sk sk ki sk sk ste sk sk sk sk sk sk sk sk sk sk stk sk sie sk ste st sk sk sk sk sk sk sk sk sk sk skosie sk sk sk sk sk sk sk sk sk sk sk sk sk skokokoteokeoskeoskoskoskoskoskosk
H

;======[nterrupt
CSEG AT 0000H
LIMP start
CSEG AT 000BH
LIMP int_t0

; register

lcdd_bit SEGMENT BIT
RSEG lcdd bit
OutFlag: DBIT 1 ;the output display reverse flag
lcdd_data SEGMENT DATA
RSEG lcdd_data
ComOData0: DS
ComODatal: DS
Com(OData2: DS
ComlData0: DS
ComlDatal: DS
ComlData2: DS
Com2Data0: DS
Com2Datal: DS
Com2Data2: DS
TimeS: DS

[ e e e e e e e
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t0 int SEGMENT CODE

RSEG

t0_int

USING 1

« s sfe sfe sk ske sk sie s sk sk sk ste st sfe st sfe she she sk ske sk sk sk s sk sk sk sk ste st sfe she sfe she sk ske sk sie sk st sk sk sk st st ste st sk she sk sk sk sk skeosieokok sk sk skeoskeskeoskokok
s

;TimeO interrupt

;ths system crystalloid is 22.1184MHz
;the time to get the TimeO interrupr is 2.5mS

;the whole duty is 2.5mS*6=15mS, including reverse
s s s s st s sk sk sk sk sk sk sk sk sk sk ok ok ok s s st st st sk sk sk sk sk sk sk sk sk sk sk ok sk s s st st st sk sk sk sk sk sk sk sk ok sk ok sk ok e ke ke sk sk sk sk okok
b

int_t0:
ORL  TLO,#00H
MOV THO,#0EEH
PUSH ACC
PUSH PSW
MOV  PSW#08H
ACALL OutData
POP  PSW
POP  ACC
RETI

;======SUB CODE

uart_sub SEGMENT CODE
RSEG uart_sub
USING 0

o 3fe sfe sfe sk ske sie stk sk sk sk sk st sfe she she sfe she sk ske sk sk sk s sk sk sk ste st st she she she she sk ske sk st sk sk sk sk ste st she st sfe sk ske sk ske sk sk stk sk sk st st steoskeskeoskeoskokoskok
5

;initial the display RAM data

;if want to display other,then you may add other data to this RAM
;Com0: ComOData0,ComODatal,ComOData2

;Coml: ComlData0,ComlDatal,ComlData2

;Com2: Com?2Data0,Com0ODatal,Com(OData2

« 3 sfe she sk ske sk sie s sk sk st ste s sfe she she she sk ske sk ske sk st sk sk sk st st ste she she she sk she sk ske sk sie sk sk sk sk ste st ste st she she sk ske sk ske sk stk sk sk sk sk steskeskeoskeoskoskoskok
5

InitComData:
MOV
MOV
MOV

;it will display "11111111"
ComOData0, #24H
ComODatal, #49H
ComOData2, #92H
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MOV
MOV
MOV
MOV
MOV
MOV
RET

Com1Data0, #92H
ComlDatal, #24H
ComlData2, #49H
Com2Data0, #00H
Com?2Datal, #00H
Com2Data2, #00H

s sk ok s ook o sk ok ok sk ok ok R sk ok ok ok sk ok ok R sk ok ok R sk ok ok sk ok ok R sk ok ok R sk sk ok ok sk ok ok koK ok Rk sk ok sk ok Rk ok R Rk kK ok
9

;reverse the display data
« 3fe sfe sfe she sk sie sk sk sk sk st st sfe st she she she sk ske sk sk sk sk sk sk sk st ste st sk she sk sk ske sk sie st sk sk sk sk ste sfe st sk sk sk ske sk ske sk sk sk sk sk sk ste st skeoskeoskeoskokokokoskokok
b

RetComData:
MOV
MOV

RetCom_0:
MOV
CPL
MOV
INC
DINZ
RET

RO,
R7,

A,
A
@R,
RO
R7,

#ComOData0 ;get the first data address
#9

@RO

A

RetCom_0

Cskskokokosk sk ok ok sk ok ok sk ok okok sk ok ok sk okokk sk ook sk skokokok kool sk okok kool kool sk okok ko okok kR sk kR kok K
2

;get the display Data and send to Output register
st sk sk ok st sk ke ok o sk sk ok o sk sk sk o s sk ke ot 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 sk ok st sk sk ok ok sk sk ok sk skosk keskosk sk ok
9

OutData:
INC
MOV
MOV
CINE
MOV
MOV
MOV
INB
MOV
RET

TimeS
A,

P3,

A,

PO,
PI1,
P2,

TimeS

#11010101B ;clear display,all Com are 1/2VCC and invalidate
#01H, OutData 1 ;judge the duty

ComOData0

ComODatal

ComOData2

OutFlag,OutData_00

P3,

#11010111B ;Com0 is work and is VCC
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OutData_00:
MOV  P3, #11010100B ;Com0 is work and is GND
RET

OutData_1:
CINE A, #02H,OutData 2

MOV PO, ComlData0
MOV Pl, ComlDatal
MOV P2, ComlData2
INB OutFlag,OutData 10
MOV  P3, #11011101B ;:Com1 is work and is VCC
RET
OutData_10:
MOV  P3, #11010001B ;:Com1 is work and is GND
RET
OutData 2:
MOV PO, Com2Data0
MOV PI, Com?2Datal
MOV P2, Com2Data2
INB OutFlag,OutData 20

MOV  P3, #11110101B ;Com?2 is work and is VCC
SIMP  OutData 21
OutData_20:
MOV P3,#11000101B ;Com2 is work and is GND
OutData 21:
MOV TimeS, #00H
ACALL RetComData
CPL  OutFlag
RET
;======Main Code

uart main SEGMENT CODE
RSEG uart_main
USING 0
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start:

Main:

MOV
CLR

MOV
MOV
MOV
MOV
MOV

SP#40H
OutFlag
TimeS,#00H
TLO,#00H
THO,#0EEH
TMOD,#01H
IE.#82H

ACALL InitComData
SETB TRO

NOP
SIMP

END

Main
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MRG: — 1M UV/OOWENA IR EF I EiLE

10K

1K
b
P17 —I
1K 1
o—li
Vee
10K
} 1K Ax
PL.6 i
1K 1 |
0—||

FFSTC12C5A60S2 &4 5 Fr HLAG T /0 10 ] 15 & %59 L4, 5 7 (ER) e, S AN (F
BE) , IR DU s = i e, 7] LA STC12C5A60S2 22 41 B B AL 1/0 E1 R BHVE S % 5 — W 45 IR )
KAZERGIA, ATPUKIETTE1/0H,

MUREN R RS, B T/00 B R A, RO RT S R A .

RGP B, K ZT/0 0 BEE ST RN, TR CPIRAS, B A I
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STC12C5A6082 £ 41 5 A HLIR FS
BifSRH: nfalF A Keil CE AR REEKE

fEKeil CHAFPIEFAFINT IR E, AR RARRS AR S Kb 10K

1. fE “Project” 4% “Options for Target”
2. 7£ “Options for Target” HiEF: “C51”

Options for Target ‘Target 1' / (e
Tarzet I Cutput I Listing@lﬁﬁl I EL51 Locate I EIS1 Misc I Debug I

— Preprocessor Symbols

:fine: ||

define: 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 |0x0000

[T Linker Code Fdoking (max. ATME / ACALL)

evel: € 9: Common Elock Subreutines LI

[~ Keep wariables in order
[~ Don' t use absplute register accesses

I

[¥ Enable AWST integer promotion rul

|

Include I
Faths

_ |
Misc I /

Controls=

Compiler
control
string

OFTIMIZE (9, JIZE) BROWSE DEEBUG OBJECTEXTEND -

/ 1' IEE ) VR | Defanlts

3. LKA, IRAAEF?
4. fify “TE” 5, BRI
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STC12C5A60S2 Z 31 51 5 HLIE
M3RI: STC12R%|B /B IZ58051,F =S IN

STC12C5A60S2 R 41 B 1 WL 2 i 850/ e I 88 1 54888051 52 &%, LHEN)E, &
BB B I B 12 F T H B, T B O B e Y A% LI, BT DA SE I 28/ 8B O 52 A .

BT MR R A R, 2 T AESE8052 1) E I %2, R TR AR RN, E ek A shoL
PR R AL R R R R AR .

FEFE8051 11158 4 HATHEE £ IRE, BT R4, BB e HR3MG. M E
I S EI RS i 2 I RO o B R

He T rERRT

ALE:

B 418051 5. 7 HLIALERINS RA R Bhidk 760 ik, AIXTAMR LR 8, STC12C5Axx RFIAN
X 41 H RS SR A Gt 1 11 B ALE BRI #h 46 B4, 181 FH STC12C5Axx 2 B /1) AT 4 F2 i B
HH S A B 4d (CLKOUTO/CLKOUT1/CLKOUT2) B XTAL2 i 5 —AN200 Rk 2 B, [SH Yot 41 HH B 4.

F£518051 F i ML B AR B i, ALERRI R — AN, FrBASTC89 R 51 AL in T AUXR
FRIRThRE AT A7 a4, L IB1t0/ALEOFFA. ft V28 IEALEXT R G & 43 Mk » I STC12C5Axx R %1
LR HLEL AR IR ALEFI T RSERT Bt 1T6 Sl i, MRERR L TIE. B 6 FFREN T
it i BAT BN N B RS

STC89 R AN [IIAUXRZF A7 2% -

Mnemonic| Add Name 716514132 1 0 Reset value
AUXR 8EH | Auxiliary Register 0 - - - - - - | EXTRAM [ ALEOFF | xxxx,xx00

ALEOFF 0: ALEJHIN 22 G5 i) b 33476 43 4t -
1: ALEJEMXAE X A0 6 4K E L L 28 3EATMOVX R & i A4 A 84715 S 4

STC12C5A60S2 £ %1 JAUXR &7 7 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,  #A, HOIBERR KA RER 231, SIBRSAEH 014 R A 2RI AL
1, BTSRRI AR N LR R R A2, R ER 231 55 Ok
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PSEN:

1518031 /8032 A PSENIE 5 7T LUBISMARRR Y, T LASRY SN RFAE (638, BIFESTCIZR T K
BUHI T 5 Sh B, 9B R RURFEAF 88, TR TR A0 A1 S RRFF A A4 28, 7 LA B HPSEN
55 A BR, WA EEIO .

T /0 BEAE AN S N -

£ 458051 L HLPAT I/0 D44, R KB B RAR m, DA RSN SRR HL 2 1248 B, o B
TESTCL2 R H B By HLAAAT A LRI E R 4N 8. AR 588051 51 1y HLAD SREXT 4 i MM, BB A
R AXT 1. AR T/00 B R A GRS, MifE4i8051 5 AL KR = HITE & =& 124 5
Bl 1ZAR A PAT SERE, Z /0O WAL B R, A LR RE HIRE R NS G, EEPITIE
Z1/0FRES T 4. TSTC12 R 51 B 5 AL H THAT R S 98 2 4B, KR T, MM H$54
PATTELLE, I/00EE A R R, Efd— M8 25, %1/00 74 7] AR &, #g BURIRGL T 30
2N R E LB i 4 PRI AN O IR,
PAIT:

BOHISTC12 R 515 7 (P4 D # ik fECOH, A 58 B 1P4 1 (P4.0-P4.7) , RY fEAMIBINT2/INT3
Hh b

&G STC89 & 41| 1 )y HLIIPA L HihEFEESH, P4 H R A —(P4.0-P4.3), PAFH FAMBINT2/
INT3H .

I/01 8K RE

FHISTC12 A5 B FrHLT /0 R JE FRL I 2 20mA, BRBH AE S48 98, IREH K LT, ANEE 5 BeIR.

& 45 STC8ICxx £ 41 B Fr WL /0 11 FRE FRL VAL 2 6mA, BRBNRE JIANIE 3, ASRE UK BN A FLTR, ZE iU qd
FHSTC12 %41,

I
B HISTC1I2 R4 B Fr WL B | I 2 A2 28WDT CONTRIV M hEZECTH, 38400 T & T 1M E ks AT
Mnemonic |Add Name 7 6 5 4 3 2 | 1] 0 |Reset value

Watch-Dog-Timer
Control register

WDT_CONTR|C1lh WDT_FLAG| - [EN_WDT|CLR_WDT|IDLE_WDT|PS2|PS1|PS0| xx00,0000

FE45STCRI R 51| 1 ni B B Fr ML T 1 23 AE 28WDT CONTR{FIHbE7EELH, BEA B T I E A brE AL

Mnemonic | Add Name 716 5 4 3 2 | 1| 0 |Resetvalue
Watch-Dog-Timer |
Control register

BHISTC12C5A60S2 2 41 B Fr AL G T I AE ISPAR AL - vl W B s B A7 J5 B3 8 shE | 1), TfifE
HESTCRI AR F B K WL TC L T . M HrSTC12C5A60S2 2 41 B B W& | 1 5E Al 42,

WDT_CONTR| Elh - |EN_WDT|CLR_WDT|IDLE_WDT|[PS2|PS1|PS0 | xx00,0000
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EEPROM

STC12C5Axx B A WLISP/ TAPHs ] 27 A7 B8 Hi i FISTC89xx 2 41| B Fr WL ISP/ TAPH thi| 23 A7 2 b AS Rl G -

. Reset
Mnemonic Add |[Name 7 6 5 4 312 1 0
Value
STC12C5Axx %% TAP DATA |C2h [ISP/IAP Flash L
STC89xx  #&J41 ISP DATA |po}, |Data Register ’
STC12C5Axx 241 TAP_ADDRI|C3h [ISP/IAP Flash 0000,0000
STC89xx %41 ISP_ADDRH|p3}, |Address High
STC12C5Axx 241 TAP_ADDRL|C4h [ISP/IAP Flash 0000,0000
STC89xx  #41 ISP_ADDRL|p4p |Address Low
STC12C5Axx %41 TAP oD [CSh iiigﬁg;;anh MS1 [MS0 |xxxx,xx00
STC89xx  HFI ISP_CMD  [g5p Register
STC12C5Axx %% TAP TRIG |C6h Icsxr’;:nglas}‘ N
STC89xx &4 ISP_TRIG |ggh Trigger
) —|c7n [1sP1ap
STC12C5Axx £ 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 UG s TAPERAE, 5716 N I A —F
STC12C5Axx R B B AL TSP/ TAP i & B AR, BEXT TAP_TRIGZF A7 23 4% W S 15 5Ah, FFi%XABh 5 1]
STC89xx Z: A 5 A HLA ISP/ TAP Ay 4 B A %k, BEXFTAP TRIGZFAT 28 4% FF 5% 46h, Fii%BIhJ7 Af

EEPROMS #f b ik A —# -

STC12C5Axx Z 51 B AL EEPROMAL 45 Hb k4= 35 MLOOOOh T4, 454 i [X 5127

STC89xx R 41 H Fr ML AFEEPROMC 45 Hb 31k 4373145 M. 1000h/2000h/4000h/8000h 45 1), F& 77 4 758 14
AEUF.
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B HIS S et A6 A S e

BOBTSTC12C5Axx B L 7 HLA A HER/CHIR 3 a1 9 AR GEI B, — MBS OL T, 44/40 1B} 25 B F AL U
J I R R A P A BT B, 20/ 18/ 16 IS 258 B R AL ) g 10 8 L A 15 P P JR/ CHIR ¥ A 9 A%
Geitph, B TR TSPIR SR FH P R e AT SR 56 A6 Y PAY SR / CIY B B4 8 it A/ b

TR GESTC8I Z 51| H P WL RE A FHY S04 it P SIS B 11 9 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 L BR R DR . B TSTC12C5Axx 2 41 B WL ELSTC89xx R A1 (IK.

B ML B30 PR TS « I BT ey, THFEROK, B TS T C12C5A x x R A1 L F HILTEAH A TAE A%
T, $6 4 AT B LLAL GES T 089 2R 41) B Fr LR 3— 2448, 0 mT F B A 1 B b 451 2 LA, X AL D4R o
K. VUK IIFER T R G /MEA-6MH 2 1) SRS 38R/ CHR % 28 16 N R Ge i 8, IR F P38 () e
B 3 AR T I FEAT 2, DA A2 A, XRE B LI D FEBE AR

Fiil L PG i -

BB STC12C5Axx R U1 HL AL SR AN Hh B 20 TR it P e i, 2 A1 H P gl i P e R
FEGES T C89 R A1 7 HL A2 AT T 1 R LR AR P e i, 53 BB S TCLIx x RN A WL F s
FEL MGG L 5 I 2% T RS, 5 40, STC12CHAxx 51 1) 45 FEL MGG A SE i IS (1) T 326 2 32768,/16384/8192/4096 1™
I, STC89 Z 41 i 5E /& 1024/ i
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MiRI: BHEHFASHNESR

2011-1-24BFHA :
MRS T 4585 8 AT LIS 2 42 T

2011-2-UEFTHE:
LAEL 10938 N 7 N —Beih: R w5 Z I ERME— 1D 5 3T /™ B SR
#w, W ER I 2 AT BT B R T R ERARE B, 1A
R IMERE, Prbfs B By, S e EkE— 1D 1 FI . 7

2011221 A
T MRS RARIE R R

2011-9-8EFhAA:
BN T 5. 3. 137 “ (haCif) f5i8051 0 BHLIE 4 8 VMR, JEMEA5. 3. 2 [l
UABE,
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