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$1Z STC15F204EA R 518 EHL 2R N4

1.1 STC15F204EA R S #LE N

STC15F204EA R 51 8 HLAESTCAE 7= i B it b /L8 B FAI T O B WL, 2 i/ i Al &
MRIRE /BRI AHT — 8051 i, RAZE MR A, &gz, B8RE%
HELSR8051, (M ER6-121% . NIMEMFRER/CHEr, T 1%E, iR T N5 %0,
SMHz~35MHz % Ju [ ] % B, KA MM & o i k. 8B% = d 1067 A/DFE (307 TR/AD),
ERGTEMLIE ], SRS A

1. HG58AY 8051 CPU, 1T, IRIHEh/HLAEH, A HFiE8051P6-1214%
2. TAEHE:
STCISF204EA ZA| TAEHE: 5.5V -3.8V (5V HHHD
STCI15L204EA 4 TAEHE: 3.6V-24V (3V HAHL)
3. WHEHREN, SErEEM I THERIE, KA B IMEE AL
4., WNEBEFEER/CH &, +1%ME I (-40°C~+85°C), Wik FIRT5%0, A& A
5MHz~35MHz 7] i% (5.5296MHz / 11.0592MHz / 22.1184MHz / 33.1776MHz)
5. TAEMIRIEME: SMHz~35MHz, #2451 %iH805160MHz~420MHz
6. KIFER T (REB, TR, B (AT B A0 Ao e )
7. SCERREEMLER S . INTO/P3.2, INT1/P3.3, INT2, INT3, INT4
8
9

. 1K/2K/3K/AK/5K i Fr NFlash R R 1EAE 2%, BESRBI0G kL E

. A EHERE 256 7 RAM

10. fAEEPROM DjEE, S XE1077K UL L

11. ISP/IAP, 1RGN Jmfs/TEN FH T, THgnfeas/ i Has

12. 8i8IE, 10f7EEADC, HEEW[IA30/7IR/FP, 2 %€ i #8538 AT 24 2% PWMELD /A FH

13. 2N 1647 n B 2SR e I 2%, AR IES05 1 e I 85 TO/T1, Rl Sl i iy Hi RTPWMZh g

14. v gmFERs Bhin H ThEE, TOYEP3. 5y I, T17EPS. A% H w8k, 7EPO. 0 6y H Y 3 by
JER/CH 44 TRC_CLK (15 7] 243 474 i TRC_CLK/2)

15. {4+ [ T (WDT)

16. 5 1T AE AT £ [P3.0/INT4,P3.1] 454 5 I #2520

17. St TE 45K, A TES05 1144, A IE/ Rk 4

18. 26/ MEHL/00, BALfEHN:  #ERM /55 Ed (Fi@E80514£4:1/011)
AT VU AR XA /55 gy, BRHEYR/ 9 bd, SORMIN/ &, R
FAT/0 HIRENAEE S AT F20mA, (HEEANE F e KASELE I 90mA

19. ##: SOP-28, SKDIP-28

20. 2§B175°C J\/INES SR pEE , 5 i o i AR IE
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1.2 STC15F204EA &% 8 FHL BRI ERLE 4

STCI15F204EA R 51 5 ALK P9 BB 45 R HE I R 7R o STC15F204EA R 51 8 HLP AL
b EEES (CPU) o F2 /717 fifi#% (Flash) « Zida76ifi 85 (SRAM) . ERF 28, /O, R A/DF:
oo B N BTG BER/ CIR Y I b % e vl 5 A 5 b

RAM
Bi@ﬂ? = 256 71

U

II TP A7t %% (Flash)
hll ﬂ e = T

vz | [ owe | [ o ko = I
I

EIH L

ALU
2P A (PC

i g ] g
ST ol N Port023 | L
(82)52?{1@*5?%1%5@?) P BT Port] /7 3% P
I SN
L Port 0,2,3
PR RE R/ IR 5%, [ Port 1 AR i
+ 1% 51 (-40°C~+85°C), Hg
TR T IR S %0 PLOS PLT PLO~PLT " po p2.p3

STCI15F204EA £ 41 P4 5 45 H HE R

8 T 3 [ S T PR A A FHL: 0513-5501 2928 /2929 / 2966 B2 0513-5501 2969 / 2956 / 2947
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1.3 STCI15&% 8 Rl ERE

1.3.1 STC15F204EA R 518 F & BIE

F ] KRl AR = STCHk 7K ~F- e S7 G187 e it
15 AN EL YD B IRATT RS AN RS,
HYP 2R TCHE T .
FI A 25 T 353 2 B B RoHS B2k ,
SR FNHEFEIEPESOP-28/20/8M Fr 4%, A& i ddif-SKDIP/DIPH 25 £ e {17
STC15F204EA & 511 I &

I I A S 4 1 13922829991 WF A& i) : 13922809991

_ . — LN 4
7 STC15F RAIBAR AR FE 201254 H J& FFURIEFE.
P26 1 28 [ P25
P2.7 2 27 P24 <
ADCO/P1.0 3 26 [ 123 ADC2/P1.2 1 20 ADCI/P1.1
ADCI/P1.1 4 25 [p22 apcapis[ ]2 19 ADCO/P1.0
ADC2/P1.2 5 24 P21 Apcapla[ |3 — 18 []P3.7/NT3
ADC3/P1.3 6 5 L. B P2.0/RSTOUT_LOW ADCS/P1.s 4 X [reiNT2
—_— —
ADC4/P1.4 7 S % 22 P3.7/INT3 Apcerl.e[ s 5 % 16 [_]P3.5/T1/CLKOUTO
ADCS/P1.5 S § 21 P3.6/INT2 abcpl 6 o § 15 [ P3.4/T0/CLKOUTI
apcoprolo o g5 20 [ 1P3.5/TI/CLKOUTO IRC_CLKORST/P5 47 % S5 14 [1p33NTI
ADC7/P17 0 @ 19 []P3.4/T0/CLKOUT! ve[s “ 13 ] P3.2/INTO
IRC_CLKO/RST/PS 4 1 18 [ JP3.3/INTI pssC1o 12 P3.1
Vee 12 17 [1P3.2/INTO Gnd [ 10 11 [ 1P3.0INT4
pss[]13 16 []p3.1
Gnd 14 15 Ip3.0iNT4 SOP-20/DIP-20

SOP-28/SKDIP-28
DL FNSTC15F204EA £ 51 BRR A5 11

Rl 7 ] ARRCAS RIBRRCAS B AT mh A 7 A AL 22031

BRR A H1 A P5. 4/RST/IRC CLKO |P5. 5
ARRA N PO. 0/RST/IRC CLKO [PO. 1

DL T NSTC15F204EA 2 91 A A I I

/

P26 11 28[]r2s

272 27[Jp24 N
ADCOPLO[ 3 26 P23 apcapi2 [ 20 [ ADCI/PL1
ADCI/PLI[ |4 25 [1p22 Aapcapis[ 12 19 [—JAbcopio
ADC2/P12[ 5 24 P21 apcapia[]s  — 18 [ IP3.7/INT3
AapcapL3s e ., B :lPZ.O/lﬂ)UTiLOW apcspisa P . p[reine
ADC4/P1LA[ |7 = % 22 :lm.win ADCePL6 s 8 % 16 [__]P3.5/TI/CLKOUTO
ADC5/PL5S[]8 g = 21[Jp3eINT2 Apc7/P1. 76 o = 15 [_]P3.4/TO/CLKOUTI
apcepts[]o % % 20 [ pssmyetkouto IRC_CLKO/RST/P0.0 7 8 % 14 [ P3.3/INTI
ADCTPLI 10 @ 19 [_]P3.4/T0/CLKOUTI ve[ s @ 13 ] P3.2/NTO

IRC_CLKO/RST/PO.0[ ] 11 18 [ ]P3.3/INTI po. 1o 12 []P3.1

vee[]12 17 [ P3.2/INTo Gnd [ 10 11 [Jp3.0/NT4

Po.I[]13 16 _1P3.1

Gnd [ 14 15 [ 1ps.0iNT4 SOP-20/DIP-20

SOP-28/SKDIP-28
B IE E AR T A IR A
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1.3.2 STC15F100 &% 8 5 H EHIE

o K A = STCHR K P Al S B e it
A ZHIPRBATHI RS AE JHES,
PP RMARTCHE T .

IRC_CLKO/INT2/CLKOUT1/T0/RST/P3.4 ]
Vee [

INT3/CLKOUTO/T1/P3.5 ]

Gnd []

[1P3.3/INTI/RSTOUT_LOW
[1P3.2/INTO

[IP3.1

[1P3.0/INT4

s10d O/ 9 <
dVI/dSI

SOP-8/DIP-8
STC15F R B A £E 2012464 H J5 TFUBIEFE.
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1.4 STCI5SRF| B FHLER—ER
1.4.1 STC15F204EARF B FHIER—¥T 3R

Vﬂ $1328-Pin
Flash =1 L 26N/0F)
e 1L T R s e e IR TR
12 |[SRAM|E | AD |71 || BB | 5 || B0 WRAE
5 HL [T (e N} ~ | 507 | e | L
v | | TN || 85 | (WD EIROM L i | oo
(75 (A bl MU | it | g SOP-28|SKDIP-28
byte) H ;
Wr
STC15F204EA R 5 ¥ HLik B — b
STC15F201A |5.5-3.8| 1K | 256 (2 |10f2| & |H| - |H|8%| 5 -
STCISF201EA|5.5-3.8| 1K | 256 |2 |10f7| & |HA| 2K | H | 8% | 5 - | ¥35 | %55
STC15F202A |5.5-3.8| 2K | 256 |2 |1062| & |H| - |H |8z 5 -
STC15F202EA [5.5-3.8| 2K | 256 |2 |10fi| & |HA| 2K |H | 8% | 5 - | ¥240 | ¥2.60
STCI15F203A [5.5-3.8| 3K | 256 |2 |10f| A |H| - | A |[8%]| 5 -
STCI15F203EA|5.5-3.8| 3K | 256 |2 |10f2| & |H| 2Kk | B |84 | 5 - | w45 | w65
STCI15F204A |5.5-3.8| 4K | 256 |2 |10f2| & |&H| - | H|8%| 5 -
STC15F204EA|5.5-3.8| 4K | 256 (2 |10f7| A& |H| IK |H |8%| 5 - | ¥50 | ¥.70
. P ATERET X
IAP15F205A |[5.5-3.8| 5K | 256 |2 |10f2| A |H|IAP|f |8% | 5 BB
STC15L204EA R 51 5 i HLiE T — i 3%
STC15L201A |3.6-2.4| 1K | 256 (2 |10f2| & |H| - |H|8%| 5 -
STCI5L201EA|3.6-2.4| 1K | 256 |2 (1062 & |H| 2K | H |84 | 5 - w35 | »s5s5
STCI5L202A |3.6-2.4| 2K | 256 |2 |10f2| & |HBH| - | H|8%| 5 -
STC15L202EA|3.6-2.4| 2K | 256 (2 |10f| & |H| 2K | H |8%| 5 - [ ®»40 | ¥.60
STCI15L203A [3.6-24| 3K | 256 |2 |10fc| A |H| - | A |8%]| 5 -
STCI15L203EA|3.6-2.4| 3K | 256 (2 |10f| A |H| 2K |H |8%| 5 - | ®»45| w65
STC15L204A |3.6-2.4| 4K | 256 (2 |10f2| & |H| - |H|8%| 5 -
STCISL204EA|3.6-2.4| 4K | 256 |2 |10f7| & |H| IK | H|8%| 5 - | ¥s50 | .70
. F P ATAERE T X
IAP15L205A |[3.6-2.4| 5K | 256 |2 |10fi| A |H|IAP|f |8%% | 5 BB
LR HLICHETH IR % UL LBy 200K 2 1T

/N N0, 376-178

DL S IE S & P A, BB R

XA ME AN, AT R B LR AN
STC15 R FIBRR AR 43 54 N i F L M i L FH e I 2

PROARE e X1 5 i 74 19 B e ot 1) 1 R ON 4 BRIE— ID S5 (A 4, T A
JHS B n] DU (R 13 28 ) K /N B2 B ade YR A f RN TAS 741

B ES B T A RAF FHL: 0513-5501 2928 /2929 / 2966 fEE: 0513-5501 2969 / 2956 / 2947 11
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1.4.2 STC15F100&%5| 8 5 #l &8 —R3k

i o || o || ET¥S-Pin
T | B i | | gpp | e e s | (ST VOLT)
w2 e ﬁ%55MAﬁzw)ﬁﬂﬁEiHP1ﬁEEﬁn@E%ﬁ ¥ (RMB_¥)
7w FAT | e | 8 (WDT) £ [ROM| &3 | 7 i1k 2y | =
Ve & fr | e LRI o g | preg
byte) IR [T | 2%
STCI5F100 £ 51 ¥ 5 Plise 7l — i
STC15F100 55-3.8] 512 | 128 2| - fH |F| - fH [8%| 5 - | ¥0.99 | ¥1.19
STCI15F101 55-3.8] 1K | 128 [2] - H |H| - H |8 | 5 - | ¥1.20 | ¥1.40
STCI5F101E  [5.5-3.8] 1K | 128 | 2| - H |H|2k | & [8%] 5 - | ¥1.25 | ¥1.45
STC15F102 55-38| 2K | 128 |2]| - fH oA - H |8k | 5 - | ¥1.30 | ¥1.50
STCI5F102E [5.5-3.8| 2K | 128 |2 | - H |H|2k | & [8%]| 5 - | ¥1.35 | ¥1.55
STC15F103 55-3.8] 3k | 128 [2] - 5 |H| - H 84| 5 ¥1.40 | ¥1.60
STCI5F103E  [5.5-3.8| 3K | 128 | 2| - B |&B|l2k| B 8] 5 - | ¥1.45 | ¥1.65
STC15F104 55-3.8] 4K | 128 2| - H |H| - Ho|8%| 5 - | ¥1.50 | ¥1.70
STCI5F104E [5.5-3.8| 4K | 128 | 2| - H |H|IK| B |8%]| 5 - | ¥1.55 | ¥1.75
SRR X
IAP15F105 5.5-3.8] 5K | 128 |2 - H |H|1AP| B |8%| 5 - ﬂ%g%%;§ﬂ§§:
STCI5F102EW [5.5-3.8| 2K | 128 | 2| - H O |B|l2k| B [8| 5 | B | ¥1.85 | ¥.05
STCI5F103EW [5.5-3.8| 3K | 128 |2 | - B O[H| 2K | fH |84 5 | & | ¥1.95 | ¥.15
STCI5F104EW [5.5-3.8| 4K | 128 | 2| - H Bl IK| H 84| 5 | & | ©.05 | 25
STCI5SL100 &R 7 5 HLIE T — ik

STCI15L100 3.6-2.4| 512 | 128 |2] - H |H| - fH |8%| 5 - | 0.99 | ¥1.19
STC15L101 3.6-24| 1K | 128 [2] - 5 |H| - B |8 | 5 - | ¥1.20 | ¥1.40
STCI5L101E |[3.6-2.4| 1K | 128 | 2| - B |&B|l2k| B 8] 5 - | ¥1.25 | ¥1.45
STCI15L102 3.6-24| 2K | 128 |2] - H |H| - 8% | 5 - | ¥1.30 | ¥1.50
STCI5SL102E [3.6-2.4| 2K | 128 | 2| - H B2k | H |8%] 5 - | ¥1.35 | ¥1.55
STC15L103 3.6-2.4| 3k | 128 [2] - H |H| - B o[8%| 5 ¥1.40 | ¥1.60
STCISLI03E [3.6-2.4| 3K | 128 |2 - H |Hl 2Kk | & [8%]| 5 - | ¥1.45 | ¥1.65
STC15L104 3.6-24( 4K | 128 (2] - H |&H| - H |84 | 5 - | ¥1.50 | ¥1.70
STCI5L104E [3.6-2.4| 4K | 128 | 2| - H Bl IK| B |84 5 - | ¥1.75 | ¥1.95
PR R X
IAP15L105 3.6-24| 5K | 128 |2]| - B |B|IAP| B 8% | 5 o Tyt
STCI5L102EW [3.6-2.4| 2K | 128 | 2| - |G| 2K | B [8%| 5 | & | ¥1.85 | ¥.05
STCI5L103EW [3.6-2.4| 3K | 128 | 2| - H [H|l 2Kk | H |84 5 | & | ¥1.95 | ¥.15
STCI5L104EW [3.6-2.4| 4K | 128 | 2| - H Al IK| A |8%| 5 | H | ¥05| 25

PLE AR N200K8E 1], S/ NEE A N0, 376-170, VAW kiE 7l g F R H, BT Al

IRE DX B B3 J T 715 B T AR SR A P N 42 BRME—ID-5 9 V&, BT AR sl BT BAAE
AR Fp 22 1) K /INEE LRI AR R o (R KN T4 71

12 T 3 [ S T PR A A KMl 0513-5501 2928 /2929 / 2966 B2 0513-5501 2969 / 2956 / 2947
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1.4.3 STC15S204EA 251 & ] i 5l —

10y

PR HIICEE T IR %

STC15S204EA 2 1|2 STC15F204FA 22 471 (45 ik i A<

PRI AR e X 3 i T 719 B oA o ) 1k BTN 4 BRIE— ID 5 U A 2, BT BAA]

DL

| F5}2£20-Pin

Flash i1 . . (I84NT/01ED)

L | . P fig | 9| SR v )
12k [SRAM|E | A/D | 17| 3 | EEP | i | 5| fiiE | MR
iRss L [T (e i) s# |(wpT)| % [ROM| K S| g | L H
|l T |2 P | b | e

T 2 m MR | it | 2 SOP-20| DIP-20

byte) r ;
7
STCI15S204EA &4 ¥ Hliz B — i
STCI15S201A |5.5-3.8| 1K | 256 |2 |10f2| & |H| - |H|8%| 5 -
STC15S201EA [5.5-3.8| 1K | 256 |2 |106| A |A| 2K | H |84 | 5 -
STC15S202A |5.5-3.8| 2K | 256 |2 |1of2| & |H| - | H|8%| 5 -
STC15S202EA|5.5-3.8| 2K | 256 |2 |10f7| & |H| 2K | H |8%| 5 -
STC15S203A [5.5-3.8| 3K | 256 |2 |10fz| H |H| - |H|[8%k| 5 -
STC15S203EA [5.5-3.8| 3K | 256 |2 |10f2| A |H| 2K | B/ 8% | 5 -
STC158204A |[5.5-3.8| 4K | 256 |2 |1062| A |A| - | A |84 5 -
STCI5S204EA |5.5-3.8| 4K | 256 |2 |10f7| & |HA| IK |[H |8%| 5 -
STCI15S205A |5.5-3.8| 5K | 256 |2 (106 & |AH| - |H|8%| 5 -
STC15S205EA |5.5-3.8| 5K | 256 |2 |10fz| & |A| IK [ H|8%| 5 -
IAP15S206A |5.5-3.8] 6K | 256 |2 |106i| H |A|IAP| A [8% | 5 -
STC15V204EAFI 7 HLIE R — a3k

STC15V201A [3.6-24| 1K | 256 |2 |1062| A |A| - | A |8%]| 5 -
STCI5V201EA|3.6-2.4| 1K | 256 |2 |10f7| & |HA| 2K | H | 8% | 5 -
STCI5V202A [3.6-2.4| 2K | 256 |2 |10f| H |H| - |&H|[8%| 5 -
STCI5V202EA|3.6-2.4| 2K | 256 |2 |10f7| & |H| 2K | H | 8% | 5 -
STCI5V203A |3.6-2.4| 3K | 256 |2 |10f2| & || - |H|8%| 5 -
STC15V203EA|3.6-2.4| 3K | 256 (2 |10f7| H |H| 2K |H |8%| 5 -
STCI5V204A |3.6-2.4| 4K | 256 |2 |10f2| & |H| - | H|8%| 5 -
STCI5V204EA|3.6-2.4| 4K | 256 |2 |10f2| & |A| IK | H|8%| 5 -
STCISV205A |3.6-2.4| 5K | 256 |2 (1062 & |H| - |H|8%| 5 -
STC15V205EA|3.6-2.4| 5K | 256 |2 |10f| A |H| IK | H |[8%]| 5 -
IAP15V206A |3.6-2.4| 6K | 256 [2|106i| H |A|IAP | [8% | 5 -
PL_E B4 N 200K5E 1

/N N0, 375178
PLEM RS2 9 28 R H, B i
XA AN, TR L SR AR

JSEBR AT DS AR 25 18] R /N R ade 2R 38 A R RN D T AN 2T
B ES B T A RAF FHL: 0513-5501 2928 /2929 / 2966 fEE: 0513-5501 2969 / 2956 / 2947 13
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1.5 STC15F204EARFIBE R H &/ A RS

re.6 P2.5
pa.7 P2.4
REHIE/SV/3.3V =] p1. o/anco P23
JAN []r1 o/anct P22
[=r12/aDC2 P21
Vi [5]r1.3/aDC3 RSTOUT_LOW/P2.0
1in —_—
[Jp1.4/apc4 INT3/P3.7
Power Orf‘>< [=]r1.5/aDC5 INT2/P3.6 [ 21 ]
W o []rr.e/apcs CLKOUTO/T1/P3.5
o] P1.77aDC7 CLKOUTI1/T0/P3.4
[T po.orsT/IRC_CLKO INTI/P3.3
Vee
12| Vee INTO/P3.2
Cl €2 13]P0.1 p3.1[ 16
T S s »
14| Gnd INT4/P3.0

NERm TSR AL, AT EIMT S R
PO.0/RST/IRC_CLKOIH | I BRAAIVOH, 7T LLEE STC-ISP 2% a3 15 H % B ARSTE AL .

W R R ER/CHIR YV 2> il B 1%(-40°C~+85°C), Wil T IS %0, A7 2L 3 Bt HI /M A IR

FEUIN A CL(10uF), C2(0.1pF), Al K ERHIRIEE S, fEmyiTIRaE )

14 T 38 [ S T PR A A KHL: 0513-5501 2928 /2929 / 2966 B2 0513-5501 2969 / 2956 / 2947
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1.6 STC15F204EA R FI|7E A% Al 4miz(ISP) L BY 7 FA 2 % 5]

[]r26 ~ P2.5
Lz = L 5 ISP R AR A
AYHLIE/USB +5V (R M\ Ui sy) - S]Proapco P23 %, BRANTHEFILR
Lm0 P[] 2 T3 P 26 2 ] 5
]r2apc2 P21 DB % O o 5
Vin []r1.3/aDC3 RSTOUT_LO_W/Pz.o
[ Jp1.4/apc4 INT3/P3.7 Vee
Power On [E]ep1.5aDCs INT2/P3.6
Sw1 =] p1.61aDCs CLKOUTO/T1/P3.5
o] e1.77apc7 CLKOUTI/TO/P3.4 2 Yort—
[T ro.orsTARC_CLKO INTI/P3.3 « -
12| Vee INTO/P3.2
10% 0.1F [13]pou _m a
‘L—Ld—T—E Gnd INT4/P3.0[ 15 }

mrﬁﬁﬂf%ﬁ%%% STC RS-232 #4528

USB+5V TlOUT RllN GND

6 6 6 6 ﬁ STC3232, STC232, MAX232, SP232 PC COM
USBI ci+ Vee [TEF—P>Vee

V+ Gnd |1Gnd
PC_RxD(COM Pin2)

Cl- TIOUT
2+ RIIN
. rRi0UT [T} MCU_RxD(P3.0)

1 HEv- TIIN [T}
T20UT  T2IN
[£]

R2IN  R20UT[9] oluirs2
O+1U1-P33
O-McCU-vce
O+1U1-P3.0
O+1UI-P3.1
O+ Gnd

PC_TxD(COM Pin3)

MCU_TxD(P3.1)

W AT SR AL, AT EANTE AL
P0.0/RST/IRC_CLKOJI ! I ERIANT/O LT, ] LLiE T STC-ISP 2 F g Ho ik B RSTE A7 .

WA RS FER/CIR 2%, IR B0+1%(-40°C~+85°C), I N IRBI5%0, A7 & 51 /M i AR

FEUIN A CL(10UF), C2(0.1pF), Al KERHIEEFS, f2miiTIihe

MIEES B T A RAF FHL: 0513-5501 2928 /2929 / 2966 £ 0513-5501 2969 / 2956 / 2947 15
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1.7 STC15F204EA 2% &5 B AR

B =1L E RS i
P0.0 FRUEI/OE PORTO[0]
P0.0/RST/ " RST XA IR
IRC_CLKO IRC CLKO YRR/ CHR 3% I B i ; % B A2 T NIRC CLK/18%
- IRC_CLK/2
PO.1 13 Fr#E PORTO[1]
P1.0 FRUEI/OI PORT1[0]
P1.0/ADCO 3
ADCO ADC % NiEIE-0
P1.1 FrifE PORTI[1]
P1.1/ADCI 4
ADCI ADC iy NidiE-1
P1.2 THET
P12/ADCY s bt /OD_ I\’\ORTI[Z]
ADC2  |ADC #y \i@iE-2
P1.3 T PORT1
P1.3/ADC3 6 bRl OD, ‘\O L3]
ADC3 ADC gy NiEiE-3
Pl.4 TAET/01 PORTL[4
P1.4/ADC4 7 L i D‘ - i
ADC4 ADC #r NiHiE-4
P1.5 TAET/0I PORTL[5
P1.5/ADC5 8 PAAET/ — L5]
ADC5 ADC % NIEIE-5
P1.6 7/ET/01 PORT1[6
P1.6/ADC6 9 PRl — L6]
ADC6 ADC % NIHIE-6
P1.7 FRAEL/OL PORT1[7]
P1.7/ADC7 10
ADC7  |ADC #yNiEiE-7
P2.0 FRAET/00 PORT2[0]
P2.0/ 2 EHUE, SR, RSO R AR T,
RSTOUT_LOW RSTOUT_LOW | 1] F # A H 5 B oA v B P B FRF, G SRS A IR
&, WP E S
P2.1 24 FRET/00 PORT2[1]
P2.2 25 FRAET/000 PORT2[2]
P23 26 FRUET/01 PORT2[3]
P2.4 27 FRAET/00 PORT2[4]
P2.5 28 FUET/00 PORT2([5]
P2.6 1 FRYET/00 PORT2[6]
P2.7 2 FRAET /00 PORT2[7]
P3.0 FRAET/OE PORT3[0]
T 15 —_— S A, HEET FRUS A
P3.0/INT4 H )7 H
INT4 | iR
P3.1 16 FUET/010 PORT3[1]
16 MIEESHEBE T HRAR FHL: 0513-5501 2928 /2929 / 2966 L. 0513-5501 2969 / 2956 / 2947
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B B S Vi1

P32  |f#ifE1/0 PORT3[2]

AMESHIT0, BRI R TR AT R B R T

P3.2/INTO 17 W ITO(TCON.O)HE B N1, INTOE B 9 T By b by . B

‘ INTO  |ITO(TCON.O)#EiE0, INTOFE IR S HF b v b I th S T B v

INTOSC RF 5 ISR

P33 |FRMEI/O PORT3[3]

AN, BEET TR R TR AT AR R T

P3.3/INTI 18 WERITI(TCON.2) 4 EOV1, INT U BIOUN T B . dn 2t

’ INT1  |ITI(TCON.2)#{H0, INTLIE BIRESCRE bbb it SCRE R Bt
.

INT1 SRR

P3.4  |FFE{EI/OMT PORT3[4]

P3.4/T0/ TO SE I 3% /THHER O b\

CLKOUTI1 19 SERT#S/TH AR LR R e

CLKOUTI |n]i@id % BINT CLKO[1]1/T1ICLKO¥1Z & Mt & NCLKOUTI,

AT X T LT &0 A g N 38743 At

P3.5  |FRiEI/O PORT3[5]

P3.5/T1/ Tl SE I 28/ HEs LI A S N
cikouto | 20 SE I /T B B2 O I B

CLKOUTO |n]i@id % EINT CLKO[0]fZ/TOCLKO¥ iZ % Mt & NCLKOUTO,
AT S TO A 40 SIS B iy N 3R 4T 20 A3 11

P3.6  [4x#fEI/0I0 PORT3[6]

P3.6/INT2 21 — (SR, FAE R R

INT2 |k e

P37 |FFEMEL/OMT PORT3[7]

P3.7/INT3 22 T AhERHITS, H e T BRI
FESECAENAIT
Vee 12 FELJR IE B
Gnd 14 R,

MIEESHEBE A RAF FHL: 0513-5501 2928 /2929 / 2966 £ 0513-5501 2969 / 2956 / 2947 17
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1.8 STC15R&F BRI R ~TE

1.8.1 STC15F204EAR ST R~TE

SOP-28 FJ %4 ]~} [&]

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

El
E

®)

R =qyjl,
LLEECELELLL

1.27mm

— T
(] & #1437 = MILLMETER / mm)

55 MIN. | NOM. MAX.
2465 | 2515 2.565
Al 0.100 | 0.150 0.200
< *;' > A2 2.100 | 2.300 2.500
b 0.356 | 0.406 0.456
> SO>S bl 0366 | 0426 0.486

. \ é/WITH PLATING c R 0.254 -
N\ M D 17.750 | 17.950 18.150
NS \\/\\ E 10.100 | 10.300 10.500
El 7424 | 7.500 7.624

BASE METAL e 1 27

¢ L 0.764 | 0.864 0.964
R Ll 1.303 | 1.403 1.503

v Rl r% L2 - 0.274 -

R - 0.200 -

ﬁ L R1 - 0.300 -

ol e @ 0° - 100
z - 0.745 -

18 T 3 [E S T PR A A HHL: 0513-5501 2928 /2929 / 2966 B2 0513-5501 2969 / 2956 / 2947
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SKDIP-28 &f %% ]~} [

28-Pin Plastic Dual-In-line Package (SKDIP-28)
Dimensions in Inches

D
; i I e Tl Il Il Yl Yl Yl Yl e e e e W ﬂ‘ Iy
A
El ) O O = 3
Y y
AR AR A AR AR A vy

— R
(M5 AL = INCH)

(Rl MIN. | NOM. | MAX.
A - - 0.210

Al 0.015 - -
A2 0.125 | 0.13 | 0.135

b - 0.018 -

bl - 0.060 -
D 1385 | 1390 | 1.40

E - 0.310 -
El 0.283 | 0.288 | 0.293

e - 0.100 -
0.115 | 0.130 | 0.150

00 0 7 15
eA 0.330 | 0350 | 0.370

UNIT: INCH, 1 inch= 1000 mil

i ES AR T A IR AR HHL: 0513-5501 2928 /2929 / 2966 fEH: 0513-5501 2969 / 2956 / 2947 19
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1.8.2 STC15F101E&%F 3R~ &

SOP-8 Ff 24 <} %]

8-PIN SMALL OUTLINE PACKAGE (SOP-8)
Dimensions in Inches

<l D .
HHHH = t
H A
............. ; . o |
O : v
K IfI;I:LF S
SOtnil b|<_
— R
4 (I B f7_ = INCH)
v (iies MIN. | NOM. | MAX.
ﬁf A 0.053 - 0.069
120,004 max | - . Al 0.004 - 0.010
b - 0.016 R
D 0.189 - 0.196
y E 0.228 - 0.244
ﬁ El 0.150 - 0.157
> le e 0.050
L 0016 | - ] 0.050
L1 0.008
D 0° | _ | g0

UNIT: INCH, 1 inch = 1000 mil

20 T 3 [ S T PR A A KMl 0513-5501 2928 /2929 / 2966 B2 0513-5501 2969 / 2956 / 2947
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DIP-8 325 ]~} &

8-Pin Plastic Dual Inline Package (DIP-8)
Dimensions in Inches

< D > -
el ’ﬁ
) 4
a| D @ 3
Y A
RIETILT \ A
18 mil
— R
A t * v __ P =N VA )
v =2 MIN. [ NOM. | MAX.
i{ [ TAI A - - 0.210
¢ 700 mil Al 0.015 - -
bl A2 0.125 0.130 0.135
b - 0.018 -
bl - 0.060 -
D 0.355 0.365 0.400
E - 0.300 -
El 0.245 0.250 0.255
e - 0.100 -
L 0.115 0.130 0.150
0° 0 7 15
eA 0.335 0.355 0.375

UNIT: INCH, 1 inch = 1000 mil

B ES B T A RAF FHL: 0513-5501 2928 /2929 / 2966 fEE: 0513-5501 2969 / 2956 / 2947 21
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1.8.3 STC15S204EA &5 R~T[E

SOP-20 Ff %5 ]~ K]

20-Pin Small Outline Package (SOP-20) (for STC15S/V204EA series)
Dimensions in Inches and (Millimeters)

HAAARAARAR S

El
E

:

Zcﬁ) HEH EliEIjeiEl H

1.27mm

— T
(5 B A7 = MILLMETER/ mm)

G MIN. | NOM. | MAX.
A 2465 | 2515 | 2.565
Al 0.100 | 0.150 | 0.200
< bb‘ > A2 2.100 | 2.300 | 2.500
bl 0.366 | 0.426 | 0.486
A > SO b 0356 | 0406 | 0456
AU é/wmr PLATING c 0234 | - | 0274

N cl - 0.254 ;
v \ SN SN\ \\/\\ D 12.500 | 12.700 | 12.900
E 10.206 | 10.306 | 10.406
BASE METAL El 7.450 | 7.500 | 7.550

q e 1.27

RI L 0.800 | 0.864 | 0.900
v r% L1 1.303 | 1.403 | 1.503

L2 - 0.274 -

ﬁ ol R - 0.300 -

ol e R1 - 0.200 -

) 0° - 10°
z - 0.660 -

22 T 3 [ S T PR A A KMl 0513-5501 2928 /2929 / 2966 B2 0513-5501 2969 / 2956 / 2947
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DIP-20 &% ] ~f

20-Pin Plastic Dual Inline Package (DIP-20) (for STC15S/V204EA series)
Dimensions in Inches

< D »
g C %)
M ;’ 'y
gl D -®- i S
R AT i A TA Ak ! y
> ts_ _ﬂIZO mil <
— R
(57 = INCH)
(iike) MIN. | NOM. | MAX.
| A - - 0.175
Ao Al 0.015 - -
A2 0.125 0.13 0.135
b 0.016 0.018 0.020
bl 0.058 0.060 0.064
C 0.008 0.010 0.11
D 1.012 1.026 1.040
E 0.290 0.300 0.310
El 0.245 0.250 0.255
e 0.090 0.100 0.110
0.120 0.130 0.140
0° 0 - 15
eA 0.355 0.355 0.375
S - - 0.075

UNIT: INCH, 1 inch = 1000 mil

B ES B T A RAF FHL: 0513-5501 2928 /2929 / 2966 fEE: 0513-5501 2969 / 2956 / 2947 23
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1.9 STC15& %8 #4522 AN

1.9.1 STC15F204EA R %8 Kl ap & 3N

STCI5 x 2 xx xx - 35 X - XXXX XX

fn 28
I P
#11 SOP, SKDIP

TAER R :

I: Tk, -40°C ~85C

C: kg, 0°C ~70°C
TAESIR:
35 LAEZ AT $I35MHz
HEAFFE : A NEEEPROM, 5 A/DE::
{UAHA FH:: TLHNEBEEPROM, 4 A/DE:#

REFP AR, e
Ol IKET, 02/22K 511, 03 /23K 545,
044K, 05 /& SK7 15 46

I B 5 AR S 7 13922829991 WA B < 13922809991

SRAMZS [A] K /: 128%2 = 256

TAR
F:5.5V~3.8V
L:2.4V~3.6V

STC IT 8051, [FAIFEH TAEMIZET, 82 #-051116~121%

24 T 3 [ S T PR A A KMl 0513-5501 2928 /2929 / 2966 B2 0513-5501 2969 / 2956 / 2947
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1.9.2 STC15F100 & %51 5 Fr#l a5 2 A0

STClé_X 1 xx XXX - §5 X - XXXX XX

[T T i | I
s

B,

411 SOP, DIP

AR T
1: TAkgg, -40°C ~85C
C: kg, 0°C ~70°C

TAEAE
35 LAEAZA] $#|35MHz

HEFHE : HHNIHEEPROM
BWTFHE . AN R B B e i A
TFFE ;. THFEEPROM

TP 2SN, e

00/&512771 L, HFEkdms),
012 1KY, 0242 2K 715,
037/23KFT1, 04/24KF77,

05 /& 5K 7555

SRAMZS ] K /h: 128%1 = 1287
TAEHE

F:55V~3.8V
L:24V~3.6V

STC IT 8051, [FIFEMILAESFRN, o imE8051 ff16~121%

B ES B T A RAF FHL: 0513-5501 2928 /2929 / 2966 fEE: 0513-5501 2969 / 2956 / 2947 25
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1.10 ENE R EFEKE—FMIESH (IDS)

STCHH —AUSTCIS R — N H A HLH ) I AR A 2 ERE— S e 55 (D), HPH
PATE Sy il b S B A FERAMER G AFTH - F7TH 2R 74N 370 B SR SR BUM B B e — &
PHESHS (D), < MOV @Ri” 84 REH WA /& ZH Bk —ID ST i A 2
fRAE g, EUUH PR 2 AN M7 A R I B SR P R A ARR R, 1R
R XERE, B IR F B R e, SR X e BRIE— D5 I .

FRPVRAMIIFTH ~ FTHE I 2 N 4 BkME—ID S 4, i iISTCLS RO HIFE 747 fff 2
W G T F 1 e E R R A BRME—ID S, H P ARMEI, {HIAPLS R A EAFRT X & ik
0, TTLMES, @R A ERME— DS In& ey, {FHSTCI5 RS, FKEEPROMIhAEMIA £, M
EEPROMAZ 45 li-0000HFF 46 (5 Y, 78 WAt 4 vt = Bk — IDS i s o (AR X B fa 747710
()4 ERME— D5 Eu A FHRAMEA JC F1H - F7H 94 BRME— D5 HEAT b5 58 sl B ls

//BAFRID S HICHE & S5

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

/% == STCI15 ZRFNFFHL, TAFTRIE E LT AT */
/% ——  Mobile: 13922805190 */
/% —— Fax: 0755-82905966 */
/% ——  Tel: 0755-82948409 */
/% ——  Web: www.STCMCU.com */
/% ———  RE/RFEFIESTC-ISP Ver 3.0A.PCBI T #gnfe T A L@t —————— */

/% ——— AR EAEREFE Pl AR R, SRR T T STCRIBERL AR — */
[ === WUREAE R G AR, T SCE R EMAEH T STCRIBERE AP — */
#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);
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void main(void)

{
unsigned chari=0;
unsigned char j = 0;

unsigned char idata *idata point;

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)
{

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

/8 D YIiEA

I e R A RN B WU 46 TAE
R TR IE B AR R B AL IR T
R TR IE B AR R B AL IR T

//0101,0000 867 AT AFHKFR , ToAT AL IR AL
//0011,0001 5 B T} 281 9847 H 5 5 235 K s
/BB N 251 H sh E A

11T E I 281
/)RR ER O R T
Eiw sl

11K H 1 A
11375 % B VAR SE R TR SR b

115545 RAK TE I
11375 % B VAR S8 0P TR SR b
HIFYFH 1 e b
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void UART _Interrupt_Receive(void) interrupt 4

{
unsigned char k 0;
if(RI==1)
{
RI = 0:
k = SBUF;
if(k==Self Define ISP_Download Command) /3 E g LM A
{
delay(); IISERS IRP AR 8 |
delay(); IISERS 1RP A28 |
soft_reset_to ISP_Monitor(); IR EAL B RGISP I % X
§
send UART(k);
§
else
{
TI = 0;
§
§

void soft_reset_to ISP_Monitor(void)

{
IAP_CONTR = 0x60; //0110,0000 %5 72 RGISP %X
H
void delay(void)
{
unsigned intj = 0;
unsigned intg = 0;
for(j=0;j<5;j++)
{
for(g=0;g<60000;g++)
{
_nop_();
_nop_();
_nop_();
_nop_();
_nop_();
H
H
H
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void display MCU_Start Led(void)

{
unsigned chari=0;
for(i=0;i<3;i++)
{
MCU Start Led = 0; ITRSEMCU 6 TAEFE 7R )T
delay();
MCU Start Led = 1; IIHERMCUTF AR TAEFR 7R AT
delay();
MCU Start Led = 0; /TRSEMCU 6 TAEFE 7R )T
}
}
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225 STCI15F204EARFIHIETH, HEERNKREN
2.1 STC15F204EA &% 8 H HLAY A &R 0] B & B §h

STCI5F204EARH AN R A — o8 — W EEER/CR &, +1%i5

(-40°C~+85°C), H iR FIREA5%0

i STC-ISP EFA RS www.STCMCU.com HEifizrik(86)1

ERNES |5TC 15F2049EA ﬂ FHERENE
Oe -
== =l $TFREEPROMITHF
BiREEE |24|:||:| j
st o] AREEENE

Rk
v IR
R i

BGT |[4 ~

v LR B R
[ PO.ORATEE SR
v R REEU
TEEIEMEE |4.11v =
[ fRERE L IAPER(E

[ LR ENIREHE S 1
Bi HasErteg o Fd 128 =
v EiFiATSEE LT it
[ B IS RS AP
[ TR TR PR PR ERF i Eash
[ TS BEIRY P3.2/P3. 300/0A R T #iFE

T# EETH

1k BN BBR/CHIR 3 )
B (IRC_CLK)HI#i %
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== oo
2.1.1 AEBRT 3 SRFN 9802 172

AR A R IR RGN, ol 0SS BlgE AT 0 At ) FH I e 73 B8 1) 2 7 4 CLK_DIV A] 34T
B A, WA B HLAE R AR T A

I 73 425 47 2 CLK._ DIV &A1) E AR -

SFR Name | SFR Address bit B7 B6 B5 B4 B3 B2 B1 BO
CLK DIV 97H name - - - - - CLKS2 | CLKSI | CLKSO
CLKS2|CLKS1 | CLKSO |47 J&5 CPUF SR TAE R4
0 0 0 W EBR/CHRE BB/ 1, A4
0 0 1 P R/CHIR 37 B /2
0 1 0 N ER/CHR 37 I 8/ 4
0 1 1 W HBR/CHR % B 1 /8
1 0 0 W EBR/CHR 3 I 2 /16
1 0 1 W HEBR/CHR 3% I 81 /32
1 1 0 W EBR/CHR 35 i 2 /64
1 1 1 W HEBR/CHR % I 21 /128
Aoy H 000
|
oo

|
|
|
|
|
| 010
|

|

A

»

011 Z G (SYSclk)
(F WL LA R )

M HBR/CHR i N Bk (IRC_CLK) —

(5 MHz — 35 MHz "] ) | 16 | 100
T+ 1% (-40°C~+85°C) | .
CH I TN IR £ 5%0) | +32 | 101
|
' [
L — — — :/_ = 2
CLKS2,CLKS1,CLKS0
AT s
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AR DU AR I £ 43 B28 1 SEBR o IO R R BT TR, 530 A TN, FEILR
o W RIC 5 H 2 Bl o> BT BE RO T W] 2SR 1Rk o LA BRRCAS IR BT 455 & I W 1 E
B SCH R BEE

i 3 T2 A7 2 CLK. DIV A&7 1) E AR :

SFR Name | SFR Address | bit B7 B6 B5 B4 B3 B2 Bl BO
CLK DIV 97H name - - - - - CLKS2 | CLKS1 | CLKSO
CLKS2|CLKSI | CLKSO |45 CPURI PR TAER 8

0 0 0 P R/CHR I I 8/ 1, A3 40

0 1 N ER/CHRZ B 81 /16

0 1 0 W HBR/CHR 3% I 2 /4

0 1 1 P ER/CHRZ B B/ 64

1 0 0 P EBR/CHR 35 I B /2

1 0 1 P ER/CHRZ B 8 /32

1 1 0 P EBR/CHR 3% B B /8

1 1 1 P R/CHIR 3% B 8/ 128

N
l

Ao A 000

L
o

|
|
: 001
|

| 010
|

|

011 RS0} 5 (SYSclk)
(F BRI E)

W ER/CHR % I 4 (IRC_CLK) —»!
(5 MHz — 35 MHz [ %)
IRE+1% (-40°C~+85°C)

100

I " e " .-
w AN

|
= B N =1 B I 101
(i T BN 45%0) |
|
| 110
|
I =128 111
L - e — = = d
//
CLKS2,CLKS1,CLKS0
At s eEHs

STC15F R FIBIASISAE 2012454 H J5 TTUEIERE.
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2.1.2 AIZmEERT SR

B =R g AR . IRC_CLKO/P0.0, CLKOUTO/P3.5, CLKOUTI1/P3.4. R N #R/C
B A2 N 12MHZ L NI, BARASIRC_CLKO/P0.0A4 fig 1E H i i
IRC_CLKO : Internal R/C clock output register

SFR Name | SFR Address bit B7 B6 B5 B4 B3 B2 B1 BO
IRC CLKO BBH name | EN IRCO - - - DIVIRCO
A R FIIRC_ CLKO/PO.O%E AV H e
IRC_CLKO/PO.0¥ i £ 4 H 2 ] HIRC_CLKO %7 7 %% EN_IRCOAf 4% i . #% BEN_IRCO
(IRC_CLKO.7)"¥4IRC_CLKO/PO0.0% HIEC B Jy A R/CHR 3% I B 4 . 385 1% B DIVIRCO
(IRC_CLKO.3)fo7 1 P15 B P HR/CHRZ B8 (1) i A 22 2 IRC_CLK/238 /2 IRC_CLK/1(A~53-4ii)
SRR Th e Z5 7 %% . IRC_CLKO (Mbhk: 0xBB)
B7 - EN_IRCO :
1, ¥4IRC_CLKO/PO.0E L &y N HR/CHIR % I e i
0, ANFCVFIRC_CLKO/PO.0% AL B A N B R/CHIR i sl i L
B3 - DIVIRCO :
1, PIEBR/CHR G I Bl (4 AR 2040, B BT 8P4 = IRC_CLK/2
0, PHIR/CHR B ity tHARZE AN 3 i, I B Ali%E. = IRC_CLK/1
IRC_CLKO W #R/CHR G e i TRC_CLKHE N #5R/CHR 3 i

INT CLKO : External Interrupt Enable and Clock Output register

SFR Name | SFR Address | bit B7 B6 BS B4 B3 B2 B1 BO
INT_CLKO 8FH name - EX4 EX3 EX2 - - |TICLKO|TOCLKO

H04A FFH CLKOUTO/P3.5 FICLKOUT 1/P3.4% [l H It 4

CLKOUTO/P3.5% Al /& 75 4 th &b R INT_CLKO%7 47 2 (I TOCLK O3z 4%
B0 - TOCLKO : 1, fo¥Fistahi
0, 2% 1E i by HY
CLKOUTI1/P3 4% Al /2 754 t & R INT_CLKO%7 47 2 (1 T1 CLK O3 4% i
B1-TICLKO: 1, fo¥Fitehi
0, 2% 1E i by HY
CLKOUTO % s i o4 22 by 2 I 25 045 1), CLKOUT 134 HE I 4 4 22 bl 5 INF 2 L35 ), A 87 1)
E I 2% 75 B T AR e I 28 AR R0 (1667 B 3h B 25 X) s =2 (8L B sh ), AE W
AH L) 5 B 2% AR T, S5 CPU S B2 33 Hh .
FE IR R I AR R fE A4S INT CLKO (Mihl: 0x8F)
B6 - EX4 : fo¥FsMBTH k4 (INT4)
BS5-EX3: foiFshErehi3 (INT3)
B4 -EX2: SN2 (INT2)
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Bl - TICLKO :
1, K&P3.4/TO% BIHC B v 2 I 2% LI Bh 4 H CLKOUT, iy P Bl R = T H % /2
eI 2B T TAEAE 2 i 8800 (1667 F Bh E 24 50) |

WHRC/T=0, TER S/ BTN N3 R ehit- 4, M.
T1TAR/EI TR (AUXR.6/T1x12=1)H} % A% = (SYSclk) / (65536-[RL_THI, RL_TL1])/2
T1LAEFE12 T :U(AUXR.6/T1x12=0)] ()% H A% = (SYSclk) /12/ (65536-[RL_TH1, RL_TL1])/2
RC/T=1, EN 8/ EaS TR ANk (P3. 5/T1) 14,

IR = (T1_Pin CLK)/ (65536-[RL_THI, RL_TLI1])/2

HE IS AR/ TR TL AR AR 2 (84 B B B3 0)

WISRC/T=0, EI 58/ T LN P93 RGN £ 2, T

T1 LAEEITE A (AUXR.6/T1x12=1)If (46 HHAZE = (SYSclk) / (256-TH1)/2
T1TAEZE12T4E30 (AUXR. 6/T1x12=0) i i 372 = (SY Sclk)/12/(256-TH1)/2
WRC/T=1, E 8/ EEETUR XAk (P3. 5/T1) H-4, 1
AN AR = (T1 Pin CLK)/(256-TH1) /2

0, ANFUVFP3.4/TOE THIKE T & F s i) 2% LA S

BO - TOCLKO :
1, #5P3. 5/TIE JIBC BN E I S ORI B i CLKOUTO, Haythi I B = TOR 1% /2
AE I A/ TR TO AR AR I a0 (1647 B 2l F A AR 20) 1

WHRC/T=0, TEN 2%/ E0EETOR N N R ehit- £, M.

TO LAE/EITEF(AUXR. 7/TOx 12=1)HF % W3 = (SY'Sclk)/(65536-[RL_THO, RL_TL0])/2
TOLAEFE 12T4 2N (AUXR.7/T0x 12=0) I} )% th 454 = (SY Sclk) /12/ (65536-[RL_THO, RL_TLO0])/2
WRC/T=1, &/ HEEETOR X ARk A (P3. 4/T0) +%,

AR ARIER = (TO Pin CLK)/ (65536-[RL_THO, RL_TLO0])/2

7 I 5/ VAR TO AR TE i I #3202 (S B Bh B3 R0) , ne/T=0, M-

TO TAETE I TR (AUXR. 7/TOx 12= 1) (¥4 HE AR = (SYSclk) / (256-THO) / 2

TO LAEFE12THL :U(AUXR. 7/T0x 12=0) K] )i Hi 5914 = (SYSclk) / 12/ (256-THO) / 2
WHRC/T=1, E &/ HHEEETOR X AR kA (P3. 4/T0) H%,
AT = (TO_Pin CLK) / (256-THO0) / 2

0, ANFUVFP3.5/T 14 IR T & R 5 I 25 0 F I i o

AUXR : Auxiliary register

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

AUXR S8EH name TOx12 | Tix12

AUXR (Hihik: Ox8E)

TOx12:

Tix12:

0, EN 20448051 L, 124040,
1, THRE0MHEE —AES805111 126, A

0, ENERAES805 1, 12434,
1, TR 1IIHEE —AES805111 126, Ao

34
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Rk T E A A7 28 IRC_CLKO/INT CLKO/AUXRCiE = A1

sfr IRC_CLKO = 0xBB; / /BN BRI RE 27 A7 28 IRC_CLK O stk 75 1A
sfr INT_CLKO = 0x8F; / /B INE R R Th BE 25 A7 2 INT_CLK Oy itttk 75 B
sfr AUXR = 0x8E; /R D e B A7 A AUXR [ Hs ik 75 1

Rk T A A7 23 IRC_CLKO/INT _CLKO/AUXR L 4G = 7 1 :

IRC_CLKO EQU 0BBH SHTEE IR IR D B8 25 A7 23 IRC_CLK Oy il 75 B
INT_CLKO EQU 8FH SHTIE NIRRT e A A7 45 INT_CLK O bk 75 B
AUXR EQU S8EH SRR Th e 2 AF 23 AUXR ) 1 75 B

AR U ARRCLKOUTOH BT ETOR I, ml g2t B i CLKOUT L BT HET L I, 5

SCRATHTIIN o BUEBRRAS BB TR 21 e (1 e B SC R I BEE

FINER: BMUARAEBIRCA 4miZATshimtHEL T T BeL
IRC_CLKO : Internal R/C clock output register
SFR Name | SFR Address bit B7 B6 B5 B4 B3 B2 Bl BO
IRC_CLKO BBH name - IRCS1 | IRCSO

FEBRAS H e 1 FHIRC_CLKO/PO.O%E [k Hi B
IRC_CLKO/PO.0 ] i Sy H1 #25 1l FHIRC _CLKOZ7 47 23 [ IRCS 1 MIIRCSOfr #ihil o 33 ¥ &
IRCSI(IRC_CLKO.1)FIIRCSO(IRC_CLKO.0)A[¥4IRC_CLKO/PO.0% TR & 9 P #ER/CHR % B
iyt [R5 T L8 1% P SR CHIR 95 I e i LR AT

EE IR e A A5 IRC_CLKO (Mbjik: 0xBB)

B7 ~B2: R,

BI-IRCS1 | BO-IRCSO | P4 #BR/CHRZ BB 1 i A%
0 0 TC P9 EBRICHR 35 15 b i o
0 1 PR BB R/CHIR 3 I B R B H AR AN 20 300, i H i = IRC_CLK/1
1 0 P R/CHR % I b (1 A0 4 20 40, S P BBIE. = IRC_CLK/2
1 1 P ER/CHR T B (1 1 AT e 4 A, i HH P 85iZe. = IRC_CLK/4

IRC_CLKO#8WHR/CHR¥Z I #fartH s TRC_CLK$E N HBR/CHR % I B AR
EARRIE AR 2 FE A1/0 O Ry LR E R §EIX 2 15MHZ B .

=
AR

AR AEDIZ TR P BIRE, BRRAHIIR T 90 L Pk .

STC15F RABRR A AE201 2454 A J5 FFURIEFE.

T I R T A PR ]
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2.2 STC15F204EAR T FH A BER

STCI15F204EA Z 71| 3 HLAT LIz 47 34 d it A DA R TG, BT a2 R, =
SRR I, IEH T/ERBLR T, STCI15F204EA 2515 F WL ML Th#E /22, 7mA ~ TmA.,
T A T A B ThEE S <0.1uA, S LR T (R S8 D48 2 1.8mA.

REAR 2 I Bh 40 B4 CLK. DIV, 1 2 AR 2R it F A 2 4 308 N R 4 1) 25 A7 2%
PCONRIAHN AT 2. PCONB A7 28 58 X (ARRAH A5 SO Wk

PCON (Power Control Register)

SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
PCON 87H name LVDF GF1 GFO0 PD IDL

LVDF : fiRHks AR EAL, HETmEﬁFY‘MJﬂPLﬁmZMT*M

FEIE S AR R ARSI, SR 8 AR Ve o IR TR A I T TR fe ., 162
EL, SN W %ﬁfﬁﬁ?ﬁ?@ BIFE P 3 A B s Ve oI TR A 1) A e
JEI, ANERBA VSR W, 2B S A ARG, 1E0)E, W
PR A f Ik Ve e AR SRR TR AR I T TR FRL T, 8 e E Bt B L.

FEHE NS L AP AT, A0 SRR A i B R A SR VE AT AL i, R R AN B LS
Ja s AZAR T AGI F A AR CARRAR DI AE . A Rt Sevr l = AR AR A I P b, U 8E A
S, AR B AR SR TR, £ A B8 AR AR Ve o IR AR R FE I
Je PRAAREAS I A i, FRRMCU M st HIR S e B

PD : ¥HE 1K, 3k A\Power Downtizt, 1] HAM5E A 7 b i A B0 B i & e i, 3k N\
P BT, R AREIR, BT RAR, FRRACPU. ER 2sZIReE M E1IE T/E, R
B AR AW 4k TAE . nl B CPUM B H AR e R () /M IS . INTO/P3.2, INT1/P3.3,
INT2/P3.6, INT3/P3.7, INT4/P3.0 . Fii A I WA, BB T#E<O. TuA.

IDL : ¥ E1, #HEAIDLEEA (), BRRAAECPULLE#, CPUARPATIEA AL, HRTH
{‘ﬁ‘%ﬁﬂ#@gﬂf%iggﬁ, AT MR W BT RS W AR ARSI T R A/ DR e A e
A T

GF1,GF0 : PIMNEM TARRREAL AT DR R -

STC15 R FBRA 7 (1) L Y 42 1) 25 A7 2R B AT L IRARRA A ¥ %A 4h, {EPCON. 438340 1 - AL R A7

FREPOF, STCL5 R FIBAAIPCONT 174 € XU

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

SFR name | Address bit B7 Bo6 B5 B4 B3 B2 Bl BO
PCON 87H name LVDF | POF GF1 GFO0 PD IDL

POF: LHEfbREN, $)#?W?%E, EREAAREM AL, AT HEHEO .

KB BRI EREL RS , ERAMBEA M ANE NG 5N E AL, TN
A VR, R R AL EE HAE AL, @A 7R AW
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TEVJAEAL AR, AT
POF/PCON.42 75 M1

A
ANERTF- B A,
BE I A,
; - BB AL,
FPOFIEO AL

! !

F W AL AL
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2.2.1 [KIRER
B Bl o3 AT TT DA A S I b AT 40 A0, AT BRI AR B R, BR(RIOAE, BRAKEMI,
ISf 4 73 S 25 A7 2 CLK. DIV &7 1 5 LR -

SFR Name | SFR Address | bit B7 B6 B35 B4 B3 B2 Bl BO
CLK DIV 97H name - - - - - CLKS2 | CLKS1 | CLKSO
CLKS2|CLKSI | CLKSO |4343J5 CPUF SEbr TAER &h

0 0 0 WHBR/CHRZ T B /1, A

0 0 1 N S R/CHR 35 i) /2

0 1 0 N EBR/CHR 3 I 8 /4

0 1 1 N R/CHR 3% i) /8

1 0 0 N ER/CHR3Z B £/ 16

1 0 1 P R/CHR % i /32

1 1 0 N ER/CHR3Z B £/ 64

1 1 1 P HR/CHR Y I /128

A3 000

o
I I

001

|
|
|
|
|
| 010
|

|

ot ZGTEh (SYSclk)
(&R IS )

P HR/CHR % Ik (IRC_CLK) —!
(5 MHz — 35 MHz [ i%)
TR 1% (-40°C~+85°C)

X
N

A

100

|
NN N | -
G T IR 5%) | 01
| |
| |
| g
L - e — = = d

CLKS2,CLKS1,CLKSO0

REL L)

38 T 3 [ S T PR A A KMl 0513-5501 2928 /2929 / 2966 B2 0513-5501 2969 / 2956 / 2947



STCI5F204EA RSN HIAEF  BARSCHF RIS www.STCMCU.com Il AR 301 13922829991 ) : 13922809991

2.2.2 FIRER

#IDL/PCON.OE N1, HAVIEBENIDLE (FH) . EFHERT, LCPUTH &
fFIETAE, HESFEAW . AEBRERN AR, SR 2. A/DERENEREZET. mMAEIMN
SRR RS TR T H A 5 H —A“IDLE "# A f7: IDLE WDT(WDT_CONTR.3).
MIDLE WDTALH BB N«17H, FHITERSE “F R iH 8, RBIIERW LIE. %4
IDLE WDTHLEIE“0"R, &I 837 “ B AT, BME IR TAE. 722 R
N, RAM. HEFRFRER(SP). FEFHHEER(PC). FEFFIREF(PSW). R INE(A) S %17 2 #P AR FF
JRA B . VO GRFrE 2 WAL B S U 38— ZI B RS . SN 5 R WL B 4h
WA ARG IEH 81T (BRCPULI B A TAEAR) o AT — N ir= Az i, e ATT#R Al LK B A L
B, FAHUBEMRRES, CPUBSSHATHANSNESGEAN T &4

B A7 20T LUB S AR AT AT — S T 0 77 AR AR 2 51 IS IDL/PCON.L O Al A5 5%
MR S R, B — B S AR ik . ANERSTEIIME A, B EAMPIE, 4L
B X P B AL G| R A A HE T V8 75 B R R 244 Boin - 10us, A REF=AE R AL,
FRRST S BIRIAG, S5 E AL, H /PN P AP 000004 T 46 1E T4

2.2.3 RN/ EFHER R IZF (CIEFFUCHIZRF)

¥ PD/PCON. 1B N1, VL3 APower Down (3 H) #5,, HrERXtnEHER.
WP S, N BT EE, BT ERERE, CPU. ERfZ8. B, A/DEHEEIET
1B, AR TR S TR . o SRR He AS M0 Fl 5 e R VP Al P A b T, DUMEG s A ) L Bt T 4 48 T
1, FNPEHE IR TAE. BEARBAER)S, FrAT/O0 . SFRs Rk Th RS 259 17 5% ) 44 B\ f5 B A
AT —ZI PR AAE

AP CPU M Hi R /2 LA e R 4 41 36 &5 BRI  INTO/P3.2, INT1/P3.3, INT2/P3.6, INT3
/P3.7, INT4/P3.0

FAb, AR AL AEEMCU M b F AR S /A MU X R e, R A e B S OMCUME M P RE
HI0000HAL T 46 IEH TAE . Fe#STC15 R A B 7 HLILIE N 1 A i he e e i L FH e i %, T
W B0 R WL st A 2/ LSS 2 i

B R GETE AN WA SR ML e A O N, T T 14 P B 0 5 o G o LA 5K

1/0 —) +— INTx
|Z 300Q _Y_I 1 =Z|
0.1uF Cl1 SMO
/0PI 75 /K I Rl <—— At

ZHE T RE = =

PRI T/0 0 B SRl B iR /o8 ERR AR B, BB SA R ARCITE .
FESE P HUE N A 20 BT, R 70 s T /0 R, I T PR 08 I L PELR 1 45k il L2 C LK
Ho HEARCTI RN T0. 8VIRF,  AME AR ITINTx 2 725 — AN BRI i e, AAITT B 2l s 5
Fi HLAA G FEAR 2 e R
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/] EE A8 P T G R ) o P, R O 3 R */
/* */

/* --- STC MCU International Limited */

[* -== JEZRSTC 15 F A5 1y Bl R &S Ui i it 4] 4 L R e R R Y e */

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

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

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

/* --- Web: www.STCMCU.com */
PN SRR A s R B SO 5] AR T */
PAELERE Y B E R A 1 STCR TR AR 7 */

/* */

#include <reg51.h>
#include <intrins.h>

sbit Begin LED =P172;

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

sbit Not_Power Down LED INTO
sbit Is Power Down LED INT1

sbit Not_Power Down LED INT1
sbit Power Down_ Wakeup Pin INTO
sbit Power Down Wakeup Pin INTI
sbit Normal Work Flashing LED

void Normal Work Flashing (void);
void INT_System _init (void);

void INTO Routine (void);

void INT1 Routine (void);

void main (void)

=PI"7,
=PI1"6;
=PI"5;
=PI,
=P372;
=P3"3;
=PI1"3;

//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

{
unsigned char j=0;
unsigned char wakeup counter = 0;
//clear interrupt wakeup counter variable wakeup counter
Begin LED =0; //system start-up LED
INT_System_init ( ); //Interrupt system initialization
while(1)
40 T I L R T AT PR ] KL 0513-5501 2928 / 2929 / 2966 R 0513-5501 2969 / 2956 / 2947



STCI5F204EA RSN HIAEF  BARSCHF RIS www.STCMCU.com Il AR 301 13922829991 ) : 13922809991

¥

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

{
Normal Work Flashing(); //System normal work
¥
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)

{

/l

/l

¥

ITO
ITO
EXO0
IT1
IT1
EX1
EA

=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)

{

//Is_Power Down ==1; /* Power-Down wakeup on INTO */
Is Power Down = 0;
Is Power Down LED INTO=0;
/*open external interrupt 0 Power-Down wake-up LED indicator */
while (Power Down_Wakeup Pin INTO == 0)
{
/* wait higher */
b
Is_Power Down_LED_INTO = 1;
/* close external interrupt 0 Power-Down wake-up LED indicator */

T 3 [E S T PR A ) FHL: 0513-5501 2928 /2929 / 2966 fEE: 0513-5501 2969 / 2956 / 2947
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else
{
Not Power Down LED INTO=0; /* open external interrupt 0 normal work LED */
while (Power Down_Wakeup Pin INTO0 ==0)
{
/* wait higher */
¥
Not Power Down LED INTO=1; /* close external interrupt 0 normal work LED */
b
¥
void INT1 Routine (void) interrupt 2
{
if (Is_Power_Down)
{
/Is_Power Down ==1; /* Power-Down wakeup on INT1 */
Is Power Down = 0;
Is_Power_Down_LED_INTI1= 0;
/*open external interrupt 1 Power-Down wake-up LED indicator */
while (Power Down_ Wakeup Pin INT1 ==0)
{
/* wait higher */
¥
Is Power Down LED INTI1 = 1;
/* close external interrupt 1 Power-Down wake-up LED indicator */
b
else
{
Not_Power Down LED INT1=0; /* open external interrupt 1 normal work LED */
while (Power Down_Wakeup Pin INT1 ==0)
{
/* wait higher */
h
Not Power Down LED INT1=1; /* close external interrupt 1 normal work LED */
¥
¥
void delay (void)
{
unsigned int j = 0x00;
unsigned int k = 0x00;
for (k=0; k<2; ++k)
{
for (j=0; j<=30000; ++j)
{
_nop_();
_nop_();
_nop_();
_nop_();
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}

void Normal Work Flashing
{

Normal Work Flashing LED = 0;

delay ();

Normal Work Flashing LED = 1;

delay ();
}

_nop_();
_nop_();
_nop_();
_nop_();

(void)

- 3k sfe sfe e sk sfe sfe e she sfe sfe s ske sfe sfe s ske she sfe st sk she sfe sfesie she sfe st ke ske sfe st e ske s ste sk ske sk st sieske sk sk sieske sk sk steske sk skeostosk sk skokokoskoskokok
s

;Wake Up Idle and Wake Up Power Down

- 3k sfe s e she sfe sfe e ske sfe sfe s ske she sfe s ske she sfe s sie she sfe sfesie she sfe st ke sk sfe st sk sk she st sieske sk st sieske sk sk sieske sk sk sieske sk skeosteosk sk skeotokoskoskokok
s

; /0] H A0S r TR L (1 e P no R A9 R */
;/*¥ --- STC MCU International Limited */
/% e WORSTC 15 51 B F L 505 U0 ) MU R A ereemeeee d
;/* --- Mobile: (86)13922805190 */
;/* --- Fax: 86-755-82905966 */
;/* -~ Tel: 86-755-82948412 */
/% -—- Web: www.STCMCU.com */
5/ * U SR AR RR P A A P B S S| R AR */
SRR P O E MR A T STCHI BERE A AR Y */

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

R IE E SRR T AR A

HHL: 0513-5501 2928 /2929 / 2966
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delay loop:

main:

main_loop:

DINZ
DINZ
DINZ
RET

MOV

MOV
CPL
MOV
ACALL
INC
MOV
SUBB
IC
MOV
CLR
SETB
SETB
CLR
SETB
SETB
SETB

RO, delay loop
R1, delay loop
R2, delay loop
R3, #0 ;P1 LED increment mode changed
;start to run program
A, R3
A
Pl, A
delay
R3
A, R3
A, #18H
main_loop
P1, #OFFH ;close all LED, MCU go into power-down mode
1TO ;low electrical level trigger external interrupt O
1TO ;negative edge trigger external interrupt 0
EXO0 ;enable external interrupt O
IT1 ;low electrical level trigger external interrupt 1
IT1 ;negative edge trigger external interrupt 1
EX1 ;enable external interrupt 1
EA ;set the global enable

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

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

WAIT1:

MOV
NOP
NOP
NOP
NOP
NOP
MOV
NOP
NOP
NOP
MOV
NOP
NOP
NOP
NOP
NOP

SIMP
END

PCON, #00000010B

PCON,

P1,

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

#00000001B ;Set IDL bit, idle mode (IDL = PCON.0)
#0DFH ;1101,1111
;dynamically stop

44 mEESET AR A
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2.2.4 RN /SR P] B A ER iR BB MR EE & F 2 AT 23 MR lE Gk Az )
STCI5 R F A HLHTHE T N SR 45t M i 5 F 72 i) 8% (JERE :  STC15F204EA R HBRRAS 74 34/ 7
b Pt G S N 2%, TISTC15F 100 &R 51 Ja 2 Hr WK A A He P4 30 bt L M 5 FH e B 2,
STC15F104EWELSTCI5L104EW) » 7EREANF G, Br T AT LUEE AN Wi g T e i2 b, b
AT CATE JC A5 Fh BT 05 A0 1 100 T 388 3o A5 B P S R IR R S N 2% s MR BECPU,  (E LR B B IE R T
fERZS
STC15 &% B8 ML RS Bk B A6 35 77 28 WK TCHATWK TCL #EAT & BEAN %41 .

WKTCL (A A] {7 F-41k)
SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO Reset Value
WKTCL | AAH name 0000 0000B
WKTCH (AA] {7 FHik)
SFR name | Address bit B7 B6 BS B4 B3 B2 B1 BO | Reset Value
WKTCH | ABH name |[WKTEN 0000 0000B

DAY S50 G B 2 P B — AN 1567 S T 8%, {(WKTCH[6:0], WKTCL [7: 01} 44 st K 1547 1 Bl
(327681, &I MOTF AR THEL
WKTEN:  PA S5 455 AL e 82 o B8 140 46 B 428 11 o7

WKTEN=1, UV P & 45 AL PR o ) 45 5

WKTEN=0, 2% il Py B 45 ML s 2 I 2% 5

AWK TCHZF A7 25 5 FIWKTEN (Power Down Wakeup Timer Enable)fii® ‘17 , {ifg
PN 08 EE M T FH S IS 2%, /MCU— Ho3E APower Down Mode, P4 B e iE % FH 5 I 28 5k T 46
TR, BRI S (WKTCHL6: 0], WKTCL[7: 0]} &7 47 48 BT ¢ 2 B THEUE A 25 5 5t 3 2 R 3Lk %
7%, MCUZSA532768/16384/8192/4096 i B (pi FH 7 FE TSPRESR AL 7 B H AT D) J&, MCUTA K Lk
RGN B I ER R R AR e RS DA IR B e KA, A BB 25 CPU T4E, CPU ZR1SHT
Big, TR B Ry RS AT
PN 0 S I 2 T2 — IR [R] 20 488us, 24ARIRZE K
PN PRSP B 28 5 RV BRI (] 24 29488 uS
PR ot EEL M T P 7 I RS A KB [R] 20 v488us x 32768 = 15. 99S
. {12EWKTCHL6:0], WKTCLL7:0]} B 748 {ESE T-10, WM RFIH B R G 3 KA G 2%
TS B (KN E] D 488uS x 10 = 4880uS
WE (WKTCHL6:0], WKTCL[7:0]} 2747 % IME 5132768 (B KAE = 32768 = 2%), M
RAWHEEE RAIRG %, TR EERFRIRAA 488uS x 32768 = 15.99S

{WKTCH[6:0], WKTCL[7:0]} = 1, 488uS x 1 = 488uS
{WKTCH[6:0], WKTCL[7:0]} = 10, 488uS x 10 = 4.88mS
{WKTCH[6:0],WKTCL[7:0]} = 100, 488uSx 100 =48.8mS

{WKTCH[6:0], WKTCL[7:0]} = 1000,  488uSx 1000  =488mS
{WKTCH[6:0], WKTCL[7:0]} =4096,  488uS x 4096  =2.0S
{WKTCH[6:0], WKTCL[7:0]} = 32768,  488uS x 32768 = 15.99S
B IIAE: B LR AR ) LR Dh#E A 2uA.
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STC15 51| e 8.} ML (STCL5F204EA R BIIBJiRAS 2 STCISF100 F 51 J 5 HAWHY 5L BL) Bt in 1
FEIR D) RE A7 28 WKTCLAIWKTCH, 157t 1 2/ Bt (1455 7k D) BE 27 A7 4y SL_WKTCLAISL_WKTCHR 4% il
P iS4t P L P G I 8 . SL_WKTCLSWKTCLIL HI IRl —-M ki, SL_WKTCHEWKTCHIL I [F] — >
Bk, SL_WKTCLANSL WKTCHAZ K&, SFH AT L. 7 XSWKTCLANWKTCHS A P 25 [R] B th 2>
5 N\SL_WKTCLFASL WKTCHH . 4 4h8 B 42 54 50 v LT WA R B, AT DLd I 3 WKTCL
FIWKTCHF) P 25 (SEPBr & 52SL_WKTCLAISL_WKTCHA I N Z%) , AT DLISE H B F AILAE (AU R/ o R A
REEFF A . PR N BE 27 A7 #5SL WKTCLAISL WKTCHA K& 240 R Fiw

SL_WKTCL
SFR name | Address bit B7 B6 BS B4 B3 B2 B1 BO | Reset Value
SL WKTCL | AAH name 0000 0000B
SL_WKTCH
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO | Reset Value
SL. WKTCH| ABH name - x000 0000B
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/A FH PN Pt LR P E IS 2 R e e i AR SRR AR PP (CRER)
/*

*/
/* --- STC MCU International Limited */
/* --- STC15Fxx Series Wakeup MCU by WAKEUPTIMER Demo ---*/
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
/* If you want to use the program or the program referenced in the ----*/
/* article, please specify in which data and procedures from STC  ----*/
/* */

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

/* define SFR */

sfr WKTCL = 0xAA; //wake-timer low 8-bit counter
sfr WKTCH = 0xAB; /Iwake-timer high 4-bit counter
sbit P10 = P170; //work led
/1
void main()
{
/I WKTCL = 0xff;
// WKTCH = 0xff; //lenable wake-timer and set interval to MAX (32768*488us)
//(MAYBE NOT ACCURATE)
/I WKTCL = 0x01;
// WKTCH = 0x80; //lenable wake-timer and set interval to MIN (488us)
//(MAYBE NOT ACCURATE)
WKTCL = 0x64;
WKTCH = 0x80; //enable wake-timer and set interval to 100¥488us
//(MAYBE NOT ACCURATE)
while (1)
{
P10 =1!P10; //complement work led
PCON = 0x02; //IMCU enter power-down(STOP) mode
_nop_();
_nop_();
H
H
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; /A FH PN P o LR U I 25 R e i e AR KR IR Y ISR

¥ */
;/*¥ --- STC MCU International Limited */
;/* --- STC15Fxx Series Wakeup MCU by WAKEUPTIMER Demo ------------ */
;/* --- Mobile: (86)13922805190 */
;/* --- Fax: 86-755-82905966 */
;/* --- Tel: 86-755-82948412 */
/% -—- Web: www.STCMCU.com */
;/* If you want to use the program or the program referenced in the ------------- */
;/* article, please specify in which data and procedures from STC = -------------- */
¥ */
;/* define SFR */
WKTCL DATA O0AAH ;wake-timer low 8-bit counter
WKTCH  DATA OABH ;wake-timer high 4-bit counter

ORG 0000H

LIMP  MAIN

s

;/* main program */

MAIN:
; MOV  WKTCL, #0FFH
; MOV WKTCH, #0FFH ;enable wake-timer and set interval to MAX
;(32768*488us) (MAYBE NOT ACCURATE)
; MOV  WKTCL, #01H
; MOV  WKTCH,#80H ;enable wake-timer and set interval to MIN
;(488us) (MAYBE NOT ACCURATE)
MOV  WKTCL, #64H
MOV  WKTCH,#80H ;enable wake-timer and set interval to 100*488us
;(MAYBE NOT ACCURATE)
LOOP:
CPL P0.0 ;complement work led
MOV  PCON, #02H ;MCU enter power-down(STOP) mode
NOP
NOP
SIMP  LOOP
END
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23 B

STCI5F204EA R B .y HLAA 6F 2 A7 75 30 SMERSTSI IR AL, BAFEAL, A EA/ Bl
S OF vl L B IS S ALIE R 45mS,  tHIIMAX810% F AL i, HLsemlid e F s A
JEHIN— AN 45mS EALIERS) , WERMESAT IR G, MAX810E IR Al AL, & IMEAL.

2.3.1 SMERRSTSI I E L

ANERRST 51 B AL 5t & A IRIRS T 51 BEE o — 5 56 FE B AL ke, AT SE B8 AL &R
fi7. PO.O/RSTE B | B EC B oN/O M, BUR AL E N E AL I, TR ISPRERFE 7 B &
WIS PO.0/RSTHE Il CL7E ISPRe s R I 4 v B N AL, ASPO.O/RSTHLE S F &AL 5 N B o
FIRSTE AL s = I 4 RE /0 24N b N 10us i, B A HLasHE N EALIRES, BRSTHE AL i+
YR HESE R, B HLES RS AR IR FE 7 X RI0000HAL TF 46 1E # T4

2.3.2 WEEN

PN HEFEIBIT IR Y F, AR SERRTER, TELMBERIRGREN (E3)
Z—) , fEGHI8051 LA HLE THfF ok S RF b Thfe, T AU AT AL S B, SIS
JRAIL. BILSTCHrHE th )38 51 418051 ARHE 2% F BRI IN 1 TAP_CONTREFIR DI E 27 A7 48, ST T 1 Ih
. F T RT3 I TAP._CONTR 4Bk Th RE A7 S L Ai g 7. SWBS/SWRST Al ASEIL R 48
XA
IAP_CONTR: ISP/IAP #5257 5%

SFR Name SFR Address | bit B7 B6 BS B4 B3 B2 Bl BO
IAP_CONTR C7TH name | IAPEN | SWBS |SWRST|CMD_FAIL WT2 WTI1 WTO

IAPEN: ISP/IAPI)BE L YFAT o 25 F1APL/ 5 /#% Data Flash/EEPROM
. RUFIAPEL/ 'ﬁ/j?r%éData Flash/EEPROM

SWBS: A% 5 M N ﬂ%%ﬂ%EF‘ F)(1%0), TN REISPUIBIEF X EB16£1D).
FEESWRSTHEFER & A4 v LASZHL

SWRST: 0: A#fE: 1 AE8MRGEA, BENELL.
CMD FAIL: W1%3% TISP/IAP#r 4, JEXTIAP TRIGIESAh/AShfih A& 506, A1, 75 HERAETE Z.

s WP AR P X (AP X)) S AL B P AR P IX (AP X)) FHAAHATIEF
MOV TAP CONTR, #00100000B ;SWBS = 0(i&#EAP [X), SWRST = 1(%Efr)

 MRGISP M3 FE 7 XA A D)3 B H - B FEF X (AP X) FFHERPATIR T

MOV TAP CONTR, #00100000B ;SWBS = 0(&F¥AP [X), SWRST = 1 (1) —
s WP AR X (AP X)) A AL I DI B RGE ISP IR 7 X T IB AT R 7 .
MOV IAP CONTR, #01100000B ;SWBS = 1(G&#EISP [X), SWRST = 1(%E A7)

NRGISP AR P XA S AR VI B R G ISP 587 XM ATRE T

MOV TAP CONTR, #01100000B ;SWBS = 1(i&#EISP [X), SWRST = 1 (#Hfr) —
KGR RN RGRAL, AR TR 2 B BWIRME, 1/0 Dhawiihi
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233 EBREMN/ FBREN

LA R VCCIR T e B AL/ B AR TN (TR L I, i A Z S A > A
FRVCC ETh & L B A I TREH I A )5, ZEIR8192N I B, fsii B AL/ AL R 745

2.3.4 MAXS10EFHENEBEKE L

STC15F204EA 251 8 ML A AE R T MAXS 105 FHE A7 HLik . T MAX810% FH & A7 L BR 4
STC-ISPZ A2 28 i foi4r, I LLJS $si e A7/ b B A7 5 7 AR 4145 mS B AT B, 547 4 B
W fRRR o
2.3.5 NEMEERNE 4L

K7 ER AT TS HL AL, STC15F204EA B F Lk A5 — 2H 55 1] 5% (19 N S0 A 1)
IR . 2 HLYR R VOO T A BB BRI (LVD) T RS H SR B, A = AR A7 (R4 A2 AESTC-1SP
AT/ e PR, SRVAR ARSI AL, R ARC ARG IR He v B o A T TR H ) o

STCI5F204EA S AL E T8 ml ik WA T THE . FRAIH TARRET
STCI15F/L204EA B HLETA AR AS I 11 H 1

SV EL P ML AR LR H A T TR PRI -

-40 °C 25°C 85°C
4.74 4.64 4.60
4.41 4.32 4.27
4.14 4.05 4.00
3.90 3.82 3.77
3.69 3.61 3.56
3.51 3.43 3.38
3.36 3.28 3.23
3.21 3.14 3.09

S P B 1) & STC15F204EA R FISVER AL, FR-4 F 2 W DAARE B8 5 HLIK SEBR AR
{ESTC-ISPERFE RS FR ik ¥ LR A BT 8 R A T IS s R AR A B AL T R . I WE T L
YEAIR & 20MHz CA B, AT LLIEREA. 32V RAE N R AL T THEFE s il B ARSI & 12MHZz L
iF, AT LLE RS, 82V HE AR A AL THE FELE
3. SVEL LA R AS I A R

-40°C 25°C 85°C
3.11 3.08 3.09
2.85 2.82 2.83
2.63 2.61 2.61
2.44 242 243
2.29 2.26 2.26
2.14 2.12 2.12
2.01 2.00 2.00
1.90 1.89 1.89

SR P AT FH B & STC15L204EA R 513, 3VER ML,  FB-4 F P Al LAARIE B 5 WL SE bR AR
A AESTC-TSPYR A2 88 ik B _E R b B 1t R EAS I T TR s R/ A AL IR R . T #iR
T ARSI 20MHZ LA BB, T DAREFR2. 82V H AT g A B LR AG I 8 A7 [ Tl Fl S s 3 IR R A
AR 12MHz LRI, o] DLded2. 42V e A 9 A7 THE fL s o
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W RAESTC-ISPYw AR/ e H - LA R I, AR A 5L B O A I B A, e A
FARE P A P AR ARG A 0 8 B A TR A I P o 24 YR FL R VO T P SR R A I (LVD) ]
M FE RIS, ARG AR I 375 SR b 252 (LVDE/PCONLS )l S W4 B AL 1 SR ELVD/IE.6(fI B A
I T SR VAL R BN L, AR AR I T SR AR A B 7 A AR A W BT

FEIEH TAERZ N TARIRZS RS, WS oy 8 AR Ve o/ TR EAT I (TR B, %% A Wt
K bR ELL(LVDF/PCON.S) HZN E 1, SN A W & B4k v ook, BIFE# TAEH EVee
TR AT I T TA R R, ANE A A RV ER N W, LVDF/PCON.SERE B N1 %A E
FH#AHIE0, 7E0fE, WNIT/EBEEVec /R FARERAN T EE, ZM2 X EFRENL.

TEREN B TARIRAS AT, 0 TR S 0 H B AR A e vV ml = A v, AR RE N B B )
VAR AT I H PR A T A CABRR DO FE . Gn SRk o v ] 7= AR I e Az I+ B CRH RS2 149 R W 70 VR 62 2
ELVD/IE.6, T WiiE RbrENZLVDF/PCON.S), NIAEHE NS AR RS, 20 A e i 4k 5 T
1B, fEWIB TAEH RV /R TARERM T THE R 5, FARERN g, TRMCUMN B RS
M

FANTE R ARER, RNEH/EEEPROM/IAP, B3 BLIE R “Af 22 1k TAPHE(E”
S STC-ISP EA ML www.STCMCU.com Hifarss(86)1:

BEHHZS ISTClEFZUqEA "I TR i

BOS ICDM? -]
{TFEEPROMIZ I
BEEEE 200 o
BEBHE [Atotaud  v| PR
-HREEAIR
v TE

THAE M EE |22-1184 vIMHz
BGT|4 vl F‘.GTIn vI

W e R
I~ po.0RfES I
M S EES
TERTEE STC15F204EA 7]
I RS FIAPIRE TSV AL R T
Ve R R SRS T LR %
S TR s AR [2s |

W ZEFAEERHE L B

I &i W r 5 (7P

[ TR TR PR R Eh g 2B lash

™ Fdus Behet,p3.2P3. 300/ 0A B 32
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S STC-ISP BRI waw STCMCU.com HEifiZri(86)1

BHHESE [sTcisoen -] TR
D':' -
=0 ~ FTFEEPROMAT {2
BREHE | 2400 =l
BRI [auto Baud =] At aE R
A

v RTTE
PR AR [22.1184 v |mHz

BGT |4 - RGT |0

i =N =N 52y
[ PO.ORIEE(uS RN
v I EEE

fEEAE T E -
[ HERSEE FIAPHR{E STC15L204E %]

T e BT EEhEEhE 1 ;Vﬁggg gz-m
& e R SRS (128 ] E

v oSSR S LS T

&SR ThE S R e

Y T e e

™ s BaiRt P3.2/P3.300/0A B R A

T EETH
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A HE R A 51— 25 77

PCON : HLi 4% il 77 A7 4%
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
PCON 87H name LVDF GF1 | GFO PD IDL
LVDF : & Al br EAL, ITEIT&;MEEJ“*A@JEPU%L@**T*M

PD:
IDL :

FEIET CAEANZS N LARIRZS I, dn SR 8 LA f B Ve Il TR A I T TS i, %47 H
EL SRS PR SR, BIFE P AR B R Ve e TR A I H
SRR, AERBA VRS W, 2 E S AR AE0, 1E0)E, W
PR LA L s Ve e R SRR TR A A I TR HL I, 28 e B it B L

FEHE NS L ARG AT, A0 AR A i B R A S VF R AR, AR R AN i LS
Ja AR A HL A AR AREARIOAE . WERBE SR VE T AR AR A P W, Ul N
AR, AR I AR AR R T A, A A B A FLE Ve ofiR T B A 00 T TR Fi s
Ja s PRAEAREATIN A, FREMCU M e HER S e

Ft AR AR ) oz

2 PR i o

GF1,GFO0 : PN TAEbREAL, P AT MEEREA .

IE : il e vF 2r A7 as

SFR name | Address | ~ bit B7 B6 B5 | B4 | B3 | B2 | BI B0
IE AS8H | name | EA | ELVD |EADC| - ET! | EXI | ET0O | EX0
EA: PSR VR AL

ELVD:

EA=0, 5 AT A 1O vh B SR

EA=I1, JF i, (BB TR R IE A B AL RV AL .
AR AS I BT e 4R

ELVD = 0, % 1EAR 4690 A

ELVD = 1, 0¥ A6 A

TP : T S 047 ] 2 A7 2%

SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO
1P B8&H name PLVD | PADC - PT1 PX1 PTO PX0
PLVD : ﬁE#M¢mm%ﬁF%u

PLVD = 0, {8 A H W A7 AR A S 2%
PLVD = 1, {8 A% 0 A ¥ Ay e £ S 4%
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2.3.6 Al 1R(WDT)E{iL
TSR/ RERT/ MTEMRERERTEERNRG S, N TP “ KRG RE G
T, ZF|TH, MCU/CPUREFI K, SRAG KN AR T/ |, @% 535 1, g
MCU/CPU AN{EHRLE (I (8] P 4% 22K 15 1) & T 100, A AMCU/CPUAL T #RAS, BT 152
HRIEMCU/CPUBE AL, 18 R G 3 VKT ARt AR AT FH 27 . STC15F204EA R 51 5 ALY
g TR T D RE, TR ML RG] R TR N T /v . vt Thag, FRATTHG
o NRFR T RE A7 £ 45 WDT_CONTR:
WDT CONTR: % | ]J(Watch-Dog-Timer)4% ] %7 17 7%
SFR name |Address| bit B7 B6 B5 B4 B3 B2 | B1 | BO
WDT CONTR| OC1H | name |WDT FLAG| - | EN WDT [CLR_WDT|IDLE WDT| PS2 | PS1 [ PSO

Symbol £ 5 FunctionZjfig

WDT FLAG: When WDT overflows, this bit is set. It can be cleared by software.
A1V AR S AL, I, A AR E L, AR NS0,

EN WDT: Enable WDT bit. When set, WDT is started
ARV, HKEN “1 7 K, BITED.

CLR WDT: WDT clear bit. If set, WDT will recount. Hardware will automatically clear this bit.
A C0hL, 2y 17, & T IR o8 v 2. PRI B 3his<0 "L,

IDLE WDT:  When set, WDT is enabled in IDLE mode. When clear, WDT is disabled in IDLE
A1 IM“IDLE "BiAL, S E N1, BIMERNSE SRR 1HE
HIFOZOIS, B IER SE “ WL ATHE

PS2,PS1,PSO:  Pre-scale value of Watchdog timer is shown as the bellowed table:
B E R S5 T e, W R R PR

PS2 | PSI | PSO P%g’%e WDT overflow Time @20MHz

0] 0] o 2 39.3 mS

0 ] o | 1 4 78.6 mS

0] 1 ] o 8 157.3 mS

0 | 1 1 16 314.6 mS

1 | 0] o 32 629.1 mS

1 | o | 1 64 1255

1 | 1] o0 128 258

1| 1 1 256 58

The WDT period is determined by the following equation & | %3 H B 8] 115
F 13 tH i [E] = (12 x Pre-scale x 32768) / Oscillator frequency
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BERT P N 12MHz -
1% ST = (12 x Pre-scale x 32768) / 12000000 = Pre-scalex 393216 / 12000000

ps2 | PS1 | PSO P%%%“/%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 | 0 | 1 64 2.0971 S
I | 1] o 128 41943 S
1| 1 | 1 256 8.3886 S

BBl 11, 0592MHz -
10 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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S STC-ISP ExRMidwaw. STCMCU.com FE37#%:(86)13922805190 Verl.O

LRt | eepromIrt (EEED |

EEFIEEE R, . K
[EfF M= vi.01
AT 22, 130MHz

BEHAE |sTC15F04EA v ITHIERET
e -
w0 B = FTFFEEPROMIZI
B 2400 =]
ﬂ%ﬁ#g |.-5.ub:| Baud j %Eﬂ%iﬁﬁiﬁqulz

ETEIRHAE =l

AL
v T
AR AR (221184

BGT |4 -

v e BRI
I~ Po.0R{EE 31
v S EES
BERMEE |4.11v  ~

[ JREREE | F1APIRE
bt BB R EN SEhET ]

& rERs AR [ v
v ESElASRHE L S T
R ES R
[ TrT#H 18kR Flash [
S ER,P3.2P3. 00 B T EE R

| MHz
RGT |0 -

T# EET#

ETEE: 22.139173MHz (0.094%)
HEFRREE: 57600

EEE@%&&E #-_ﬁﬁli [0.5787
Skl ... Ak [0.0317]
ETEERS A, .. 7Rk [0.2507
FHET#HER ... = ! [1.5447

C:\Users\THIMNK\Desktop\test-hex\twoball-. bin

STC-ISP | 4mfe#s H & 1M Ak B X

56 T I L R T AT PR ]
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BIRANREZR, ESTCHYTHIR EATAE IR
/*

*/

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

/¥ - JH/RSTC 15 RPN ML F T R Hoks B R v A - */
/* --- Mobile: (86)13922805190 */

/* -—- Fax: 86-755-82905966 */

/* -~ Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
L S g S e o )i N ———— */
1 AR R o B I P T STCHY YR B AR <oemeerme */

/* */

s A 7N FE P AESTC-ISP Ver 3.0A . PCBI) Tk g A T B Bl s, AHCH TARRESAEPLH i
7R
AT R HodE I E] = (12 * Pre_scale *32768)/Oscillator frequency
WDT CONTR EQU  OCIH ;& ik
WDT_TIME LED  EQU P1.5 ;H PL.5 ¥ 1M B [RIFER LT,

VA YA T B AT E 2 s KT o e T B B KPR B [ o 3R
WDT FLAG LED  EQU P1.7

JH PLT $EHIE T VG B EAARRAT, W AR os AR | I B AL

Last WDT Time LED Status EQU O0H ;frA8&, FFf#dE I th i [ 48 7= AT 1) b — IR AL
‘WDT A7 a] (B 0scillator frequency = 18.432MHz) :
;Pre_scale Word EQU 00111100B  ;i&O0, JAsh&E 140, TisMi%=32, 0.68S
Pre scale Word EQU 00111101B  ;i50, JAsh& 1M, Fisrsidi=64, 1.36S
;Pre scale Word EQU 00111110B  ;i&O, B3l 140, T/r#i%h=128, 2.72S
;Pre_scale Word EQU 00111111B  ;i&0, AZh&E 140, Fisrsi%=256, 5.44S

ORG  0000H

AJMP  MAIN

ORG ~ 0100H
MAIN:

MOV A, WDT CONTR SRl 2 5 A T 1 AL

ANL A, #10000000B

INZ  WDT Reset ;WDT CONTR. 7 = 1, FHITMEAL, Bk EE IR E AT
;WDT_CONTR. 7 = 0, LHIEAL, a3, RAM HITH A NBFENE

SETB Last WDT Time LED Status RS,

WG 1 1 B TR FE s AT BPIRAS AL = 1
CLR  WDT TIME LED s EHEAL,  RSEE TV R AT
MOV~ WDT CONTR, #Pre scale Word JABE

B ES B T A RAF FHL: 0513-5501 2928 /2929 / 2966 fEE: 0513-5501 2969 / 2956 / 2947 57
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WAITL:
SIMP  WAITI1 AEAPATARIBR) (N, S5 1T 1% H =2 AL

;WDT_CONTR. 7 = 1, B IMENLL, #JE3), RAM HICHABFEAE, NELHAIE
WDT Reset: SEIVEAL, #J53)
CLR  WDT FLAG LED e E I EAL, M E T s 2 A e~ T

JB  Last WDT Time LED Status, Power Off WDT TIME LED
R VREKAR R BLT, SHOSEARRLT
MR T 1A TR kT 1 L — YORAS AL % & WDT TIME_LED 4T,
s PUCGEARUGHIE K, 35 BRI KA U
CLR WDT TIME LED ; RIRIEKAK S5 E 1M i [ 48 s AT
CPL Last WDT Time LED Status ;4% [ 14 H I [AIFE AT 1 b —JCRAS A BUR
WAIT2:
SIMP WALT2 AEHMPATAE R UFHL) , SEAFE 1 1% tH B AL
Power Off WDT TIME LED:
SETB WDT_TIME LED ; ERSEAERIE K E |14 N (8] 46 7= AT
CPL Last WDT Time LED Status ;¥4 1 B 4R~ AT 09— UORASALEUR
WAIT3:
SJMP WAIT3 AT AIE ] (L), SRR 1 1% tH B AL
END
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2.3.7 REHEMMRBENEN

AR

e

EAYEEIF=ENA

WHE T IR AL

AL T HUEE AT FE 7 X 0000HAL I 45
AT H AR

it P2 A RESET AN A=
It A7

SAERGE WP X 0000HAR T 45 ELAZ IR
TR

JEAITXTTAP CONTRZ: 1%

ARG FEFP X 0000HAR TT 46 ELHEIA

i;ni)\onr‘ﬁE@ﬁ’E R PR
JEITXITAP CONTRZFAF | &1F RGN R G ISP EFE X UG AT HE
FHIENGOH~AERE |7, AR EVRMISP R &G, &
A A AR PR X AT P R
IR ., 228 2G5 R G ISP AR IX T A TAT 7%
g v | RGEE =
G ;%;igﬁi%' K IRE A ISP PR TS, &

AR AR X HAT PR

R IE E SRR T AR A

HHL: 0513-5501 2928 /2929 / 2966

fEH: 0513-5501 2969 / 2956 / 2947
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FIF HRNEFESIEIRIIGE S 775 (SFRs)

STC15F204EA 2 51| By AL RE 3 A7 it o A BUHE A7 fidi o A2 2% M7 9w k1) . STC15F204EA
RIVE AL AT A FR T A28 802 - L Flashf7 48, AREVI MAMEAR P Ak a%, BUNEA VI
5] A1 R 7 A7 i s (1 S 26 . STC1SF204BA R A AL A 256715 I EE A ds, Hds
128571 F K HE 17 % 2% 5 Rk T Re 29 A7 %% (SFRs) Sl ik 858, SISkl i AS [5] it Sk 5
HILAX 4y

3.1 EFFhERS

PR At s F TAE O P RER . SR AR AE 255 B . STC15F204EA & 51 5 A WL N BB 4E ik
T 1K~6KF 5 i FlashfE 705 28 . STC15F204EA & 41 & Fh AU -5 B F BB R Flash 774 i ) 3
W N R FTR .

OFFFH Type Program Memory
STCI5F/L201A/EA | 0000H~03FFH (1K)
4K STCI5F/L202A/EA | 0000H~07FFH (2K)
Program Flash STCI15F/L203A/EA | 0000H~OBFFH (3K)
Memory STC15F/L204A/EA | 0000H~OFFFH (4K)
(1~5K) TAPISF/L205A 0000H~13FFH (5K)
0000H

STC15F204EA ¥ | HLFE 7 A7 2%

[ 5STC15 R B X (1055 71515 BTG MR PR AT O 2 BRI —TD B (R 28, BT P2 S0
T B P 0B 2K/ BE L T3 o 1 KN T A5

NSNS, FEETHECEE (PC) BN 25 90000H, MOO0OHM TG FFUEHATREF . A 41 b b7 IR
FAR PN ik OORR b Wr ) &) WAL TP AEAE 28 FR s ERRT A, AP EE —
ANE N Dl R A RS B R S, B LSS Sk B LR R N 1 k2%
PATFERE o AMER 0 P BT AR S5 R N 1 il /20003H, 52 I 8 /1 B0 b W IR S5 A2 FE N
1 Mtk 2 000BH, A1 HH W7 1A o W7 AR 55 F2 37 N 1 sl /200131, 5 B 8% /088 11 Hh K IR 55 72
FEIN CU i hE A2 00 1BHAE . B 2 1 R BT AR 45 F2 77 (1 N 0tk (H B ) o) LBy T 295 . el
TABAR A T N I ) (R BE X () (842 710) AR, —MetE oL TiE R A7 e B 1) B IR 55 72 )%
DRI, — FRCAE o B 2 () bk DX S A7 i — 26 T AR A RS H8 4, 48 ) B A7 T B R 55 72 7 1
B LT

FE 7 Flashf7-6if 8% 1] fE 28 e EmMFEHE S 10 75k LA b, 3w T8 A i RS A 7 (8 1 .
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3.2 HIREFEER(SRAM)

STC15F204EA R 51 5 A AL BB 52 Al T 2567 FRAM, ] F 77 J0RE 2 #0047 1) P i) 458 SRR e
FEEE . WERAMPIZE M an R AT, bk YE El £ 00H~FFH.,

FF 7FH
N #RAM ‘ >FH
80 - CIEVASSIRES
[ PR - IFH
- TAEH 3
P HRAM 18H 17H
TAEAH 2
00 10H OFH
08K TAEAH 1
F E RAM T o 07H
00H s
k128775 [FJSRAM

PN BB EIE A7 0 23 w40 N3RS . R128FT5RAM (54545805138 %) . =128 T5RAM (Intel
7E8052FR Y R T /51128 FIRAM) S RF IR ThAE P A7 A [X o (R 128715 AL A- it 2 BE v] B H2 S0kt
Al Rk . R 128 T RAMS Rk T i B A7 7 DX S FH A [R) i bk v [, &R FH 8OH~FFH,
Huhib 2 0] B AR SRAL EE S, (HBE R AMNLIY), A A I AN R Tk SO A X 43 . =128
TTRAM R Relalie Sk, FRRThRe & fAas X R T EHE 4k,

128 T RAMLAR 3@ FHRAMIX o J8 FHRAMIX X AT 43 A TAE S A X, wIfc 34X, P
RAMIX FNHMERR X . TAE 25947 22 40 [X Bk MOOH~1FHIL32B (775) BT, 4r RA4l (B —4H R —
Nfrasd), BABESANNI TIEF/A4, M5 AR~RT, HE T AR, @
A TAE A, AT LUREIEBIEE . RO~RTAE AW 1E0%, R4 2 oy 1 HAA1E
A . R IR FPSWAF1F 2% T RS T AIRSOZH & vk & i A F i TAE A7 88 4. WL R PSW
FAF AN o ATALFHEX AR hE M20H~2FHIL 164 735 8.0 . 20H~2FH 5 G BE AT 1] 3B RAM
BT — AR AE A ] DO B o AT A — A B A Y, 128406, BTGk 87 (1) ik v [ A2
00H~7FH. {7l F Z00H~7FH, WHIRAMAL 128775 ik th /2 00H~7FH; M MNERE, —
2 L0h e iy = o311 PR 4 7 e = < 7N 1) D PR V8 (2 = 19 s O VAP (TR e 1 s = A TP
=R, TP ERARIEA X 5. N EBRAMA [ 30H~FFH 5. 70 42 A 7 RAMAIHE %
X —ASLLHIHERRTREN (SP), FHTHRMIMEARIX . A HLEALfS, HEARTRESPNOTH, 4814 T 1
ETF AR A0 HIRT, Kk, P YIGE TR 7 #R AT SP B YIME, — M B 7ESOH LA 5 17t
HNH.
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PSW : BEFREFEES
SFR name | Address | bit B7 B6 B5 B4 B3 B2 Bl B0

I B 5 AR S 7 13922829991 WA B < 13922809991

PSW DOH name CY AC FO RS1 RSO ov - P

CY : FREfr. HATINEIZER, M E A RIBTAI G B0, BT IS 5 i s A B,
CYAN1; 2 A0

AC : HEANEEENAT . BHATINVRE SN, B3 AL, TR HBIA SR, ACHT;
2 N0, & BB AR EACH H & A T TBCDRS YL . Jikis B

FO : F)#rEAL,

RS1. RSO: TA/EZFAFR$AMERRA. R

RS1 RSO 2 H A ) LA 2 A7 23 4 (RO~R7)
0 0 0ZH(00H~07H)
0 1 12 (08H~0FH)
1 0 22H(10H~17H)
1 1 32H(18H~1FH)
OV : i th AR &N
Bl : {REAfL

P : FHESREA. ZAREA G AR B MNEEACCH AN B AR . 5 B nRACCH 1A
BONTHL WPEL; 24 EN2EACCH AN BN B E (50 B, PAZAO

I ST (SP):

WA AREN & — 8L T B AE 8% . B e AR T AE NS RAMBR L B . RAEN S,
SPHIUEALOTH, fF1SHEM F 5 L HOSHEL JL I 4h, 5 FE08H~1FHH L 8 T TAE&F fr a4
1~3, FHERFRIHEER X, i e SPAE A% A 80HEL B K fK{E N E . STC15F204EA
ZAH R HUIMER S ) B AR, RUBEEOE I NHERR G, SPIN G K.
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3.3 5K IIBEF 783(SFRs)

FEIR T RE 27 1745 (SFR) J& FHORXT N & ThRE B b b 47 9 B L ). WS A0 P 4 ) 2 A7 s IR
DR, B—MERIIEEIRAMIX o STC15F204EA 251 5. WL B Th e 27 4728 (SFR) 5
128 S RAMIL F AR [A) (g b b JS L, #0456 FH SOH~FFH, 55k T it 2717 2% (SFR) 020 FH B4 51k 4R
i

STC15F204EA R 51 8. 7 AL RE R T RE 27 A7 2% 24 Bk I bk i G 4 R 3R s

0/8 1/9 2/A 3/B 4/C 5/D 6/E 7/F
OF8H OFFH
OFOH B OF7H
0000,0000
OES8H OEFH
OEOH| ACC OE7H
0000,0000
0D8H ODFH
ODOH| PSW 0D7H
0000,00x0
0C8H 0CFH
0COH WDT CONR|IAP DATA|IAP_ADDRH| IAP_ADDRL |IAP CMD [IAP_TRIG | IAP_CONTR [0C7H
0x00,0000 | 1111,1111 | 0000,0000 0000,0000 | xxxx,xx00 | xxxx,xxxx | 0000,0000
O0B8H| IP IRC_CLKO |[ADC_CONTR|ADC RES|ADC RESL 0BFH
x0x0,0000 0xxx,0xxxx | 0000,0000 [0000,0000 | 0000,0000
0BOH P3 P3M1 P3MO 0B7H
1111,1111 | 0000,0000 | 0000,0000
0A8H IE 0AFH
000x,0000
0AOH P2 Don't use 0A7H
1111,1111
098H PIASE Don't use Don't use 09FH
0000,0000
090H P1 PIM1 P1IMO 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 INT CLKO |08FH
0000,0000 | 0000,0000 | 0000,0000 | 0000,0000 0000,0000 | 0000,0000 | 00xx,xxxx | x000,xx00
080H PO SP DPL DPH PCON 087H
1111,1111 | 0000,0111 | 0000,0000 | 0000,0000 xx1x,0000
0/8 1/9 2/A 3/B 4/C 5/D 6/E 7/F
e—— -~
—_—
T AT fir 4

CIEVAS SIS

TR ArArasitiit RENE WS BERR (14 7T CLBEAT (138 AF, ARS8 TR IK A P LLEEAT A1 #R 1
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e o Ak & 755 .
5 T PP . ep | L
PO Port 0 80H | Po.7 | Po.6 | Po.s | Po4 | P03 | Po2 | Po.l | Poo | 1111 1111B
SP HeRRFBEl 81H 0000 0111B
DPTR DPL e e (%) 82H 0000 0000B
DPH Hyma s () 83H 0000 0000B
PCON RS AE A | 87H | - |wor| - | Gl | Gro | PD | DL |xx1x 0000B
TCON | sEnf e 27788 | 88H | TF1 | TR1 | TF0 | TRO | IEI | 1Tt | IE0 | 1TO |0000 0000B
TMOD Eﬁ%ﬁ%gﬁﬁﬁ 89H | GATE| o | M1 | Mo |GaTE| ¢ | M1 | Mo |0000 0000B
JE B #FOIE8AL
TLO 2518 8AH 0000 0000B
SE I 2% 8L
TL1 27z 8 8BH 0000 0000B
SE I B0 = 87
THO % 7758 S8CH 0000 0000B
SE I A% 17847
TH1 25188 8DH 0000 0000B
AUXR b B 2y A 2% 8EH | Toxi2 [Tixi2| - | - | - | - | -] 00xx xxxxB
A8 H T SO VR RTINS - [ex4 [exs [ex2 | - [ [riciko Jrociko
INT_CLKO s 1 25 758 8FH x000 xx00B
P1 Port 1 90H | P17 | P16 | P15 | Pr4 | P13 | P12 | Pl | PLo [ 1111 1111B
pimi | P! D*%?%Hiaﬁﬁﬁ 91H 0000 0000B
pimMo | 7! D*’E‘i;&aﬁ%jﬁ 92H 0000 0000B
POM1 POD*’E‘?&E%Y? 93H 0000 0000B
pomo | MO D*%f%t%%aﬁﬁﬁ 94H 0000 0000B
pom1 | P2 D*%f%ﬁggiaﬁ%ﬁ:ﬁ 95H 0000 0000B
P2MO szﬁﬁ)ﬂﬁ%ﬁ 96H 0000 0000B
CLK DIV | Wopoiigias | 97h | - | - | - | - |ciks2|crkst| cLkso |[xxxx x000B
P1ASF P1 Analog Funf:tion 9DH [p17AsF[P16ASF|P15ASF|P14ASF[P13ASF[P12AsSF[P11aSF[P10ASF| 0000 0000B
Configure register
P2 Port 2 AOH | P27 | P26 | P25 | P24 | P23 | P22 | P21 | P20 | 1111 11118
IE T RS A% | ASH| EA |ELVD|EADC| - ET1 | EX1 | ETO | EX0 |000x 0000B
P3 Port 3 BOH | P37 [ P36 [ P3s | pP3a]pr3z]|p32]p3r] P3o]11111111B
pam1 | 7 D*’E‘EEBE%"*? BIH 0000 0000B
P3MO P?’D*’E‘igffﬁﬁﬁ B2H 0000 0000B
P TR Se S AE B | BSH [pLvD|paDc| - [pTi | Px1 | PTO [ PX0 |x00x 0000B
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e ik Hiuhik fr bt K 755 SAE
MSB LSB
Y . N
IRC_CLKO W”BRLCH]L%.MH”E' BBH [ENIRCO[ - [ - [ - [ pivirco [ - -] - ]oxxx,0xxxB
A
ADC_CONTR| A/D#E#iz 4 %7 74% | BCH ADC}OWERlSPEEDl|SPEEDO|ADC7FLAG|ADC7$TART|CHSZ|CHSI|CHSU 0000 0000B
Q:I: B QA B
apC Res |VDFHERESAE| gy 0000 0000B
112
ok Ty
apc ResL | Diﬁﬁ%;immw BEH 0000 0000B
WDT CONTR | & 1Mz h| &7 | C1H WDT_FLAG| - |EN_WDT|CLR_WDT|IDLE_WDT| PS2 | PS1 | rso | 0x00 0000B
IAP_DATA | ISP/IAP #i #5751/ 4% | C2H 1111 1111B
ISP/IAP 784 ik
IAP_ ADDRH N o 0000 0000B
_ % 17 58 C3H
1ap_ADDRL | 1SPAAP IRSHLIRAE | ypy 0000 0000B
AR
IAP_CMD |[ISP/IAP iy & #5fras | CSH [ - T - T - T - T - 1 - Twsi | MS0 ] xxxxxx00B
I A >
IAP TRIG ISP/IAP fir & iR &5 C6H XXXX XXxxB
- 1145
IAP_CONTR | ISP/TAP¥5 | 2517 %% | CTH [IAPEN]SWBS|SWRST[CMD FAIL| - JwT2] wT1 | wTo | 0000 x000B
PSW | BT ars |pog L lac L ro [reifrofov] - [ ® Jo0000x0m
ACC Zm#s EOH 0000 0000B
B BEF AT 2% FOH 0000 0000B

T T 16 B ) 28 — R 58051 8 AL P A — L2 47 2
1. EFITEER(PC)

PRI S PCEY B | B—AST Y, ANEFSFRZ . PCFK 1607, 351 TH kizhl g4 H
1T F B 254728, B ML B E A G, PC=0000H, 38 H] 5 K AL MFLF I & T FF i AT 12
o

2. HEINg8(ACCO)

ZUINERACCAES051 H WL N i e s FH I 27 A7 2%, AT BAEA. & H TA S INHE RS2 iz
CRNE (e (PSS - R

3. BHFRHR

B2 A7 e AL eV MRz B i 5 BN Es ARG &4E . MUL  ABHE A3 B N8 AR 25 47 28 B
HISAL TR 5 HUkH e, FrfF i 16A e F R = T A ITEAT, & P T AFAEBY . DIV ABFE4 HIB
FLLA, BEBPRAEMAEAT, RBUFBAEBT . ZFAEASBIE 7] LA 1EE FH B (2 27 17 2s .
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4. EEFREFEPSW)FER
SFR name | Address | bit B7 B6 B5 B4 B3 B2 Bl BO
PSW DOH name CY AC FO RSI1 RSO oV - P
CY : tp&fr. SHATINEIZER, HEESMRIBTALE AL, ST IREE B m b A (AL,
CYN1; 2 A0
AC : BIEEIAL . BATINEE RS, YB3, BTN E B3 A AL, ACHT;
RZ N0 VBB ALAR EACHT H 172 v 1 (-1 BCDRS I Iikic B %L .
FO : HP4sEAL
RS1. RSO: TAEZFAEa$ LI FENI. RST. RSO:  TAEFAF A e, N

RSI RSO YRS B TAE AR SR 4 (RO~RT)
0 0 02H(00H~07H)
0 1 14H.(08H~0FH)
1 0 244 (10H~17H)
1 1 3%H(18H~1FH)

OV : W HFREN.

Bl : fRE{L

P . EHEFREN. ZAREN MG LARTL B NSRACCH LA B M. R B nEtAcCH LA
BONEEL WPEL; 4 BINERACCH AN BON A (BFE0) B, PAIA0

5. %15 £T(SP)

HEARTR AT —ASIL L Fl & 8% . 'E s W HERR TTAEAE N SERAMBR H A B . RGE LG,
SPHIIEALALO7TH, (S HER G S EHOSHE G 46, HREO0SH~1FH Y G g T LA ff an 2
1~3, ELEFRFIEIT R X, )5 0 SPAE A8 A9 80HEL B K fE A E - STC15F204EA
ZAN AL HER S ) R AR, B EE B NS 5, SPI A K.

6. #1EI55H(DPTR)

HyEdE £ (DPTR) & — 1647 & A A7 2%, HIDPL (IK8£L) FIDPH (784 41 Ak, Huhk 2
82H (DPL, fI&571%) FI83H (DPH, 1% 7)o DPTRAEAEHT805 1L H M — A LA E#23E4T 16 A 5 1R 1) 25 17
P8 A] 43 ) X DPLIAI DPHA% - 5 AT 4
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HF4E STC15F204EA %18 B HBI1/O O 4548
4.1 VOOZMMARN LTIEREA KA E T8

VodfcE

STC15F204EA 251 L i HL3L4261NT/00 : P0.0~PO.1, P1.0~P1.7, P2.0~P2.7, P3.0~P3.7, H:
FrA VO 35 0] AR RC B RAFT TAERA . —, W NRFR. AFZERAS 51 XA 1 /55 F
o (hrvES05 14 AR =)« HEMRMH /58 Edr. ORI GEFLD B iRf HIhae. A0 H
245 i BT A7 2 R A LA B A 5 B T AE2R Y . STC15F204EA R 51 5 ML LB A7 J5 R ife
R /55 Edr (48051101 B BANT/0 M BRAN §E J13 ik F]20mA, (HEEANE &%
KA1 90mA o

/0 TAERM & E
P30 <P3.7, P3.6, P3.5, P3.4, P3.3, P3.2, P3.1, P3.0>(P3#hik: BOH)
P3M1[7 : 0] P3MO [7 : 0] /O I,
XA O (5458051 /O HAERD) |
0 0 FEHLAT IR 20mA |, $i7 FELIE N270uA
HTHlGE Rz, FRAN270uA~ 150uA
0 1 Hedd s bdvdad,  TA20mA, ENRR I F D
1 0 OAEN C EifED
1 1 FJ%(Open Drain), N LR BHETH, AN

Zf: MOV P3MI, #10100000B
MOV  P3MO, #11000000B
:P3.7 MR, P3.6 M sk i 4 i P3.5 Ay i BELfa N\ P3.4/P3.3/P3.2/P3.1/P3.0 A HEX 7] 11 /55 s

P2IO¥EE <P2.7, P2.6, P2.5, P2.4, P2.3, P2.2, P2.1, P2.0>(P20H#sht: AOH)

P2MI1 [7 : 0] P2MO [7 : 0] /O s
YEXLH] (14458051 1/O IR
0 0 FEFLRL T IA20mA | $i7 FEIR N270pA
HTHli&ERZE, PR A270uA~ 150uA
0 1 W 3R bR, ATIA20mA, BRI LD
1 0 NN C D
1 1 JFI%(Open Drain), A Eh pLBHMIF, 4D

45 MOV P2MI1, #10100000B
MOV  P2MO, #11000000B
P27 9 R, P2.6 I 4 2.5 4 v B A1 N P2.4/P2.3/P2.2/P2.1/P2.0 N HEX ] 1 /55 _E$i
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PLI%5E <P1.7, P1.6, P1.5, P1.4, P1.3, P1.2, P1.1, PL.O1>(P1dHsdk: 90H)

PIMI1 [7 : 0] PIMO [7 : 0] |1/O EIHE (P1L.x W A/DRER, 7550k H 5 Bl IT e sl m LA )
VXL H] (16488051 1/0 AR
0 0 FEHLIR N IA20mA , T N270pA
T HliE Rz, SEFR270uA~ 150uA
0 1 it s B, Arik20mA, BRI HLD
1 0 AN C b
1 1 J¥J%(Open Drain)

26451 MOV PIMI, #10100000B
MOV  PIMO, #11000000B
PL7AFFIR,P1.6 N 5E R 4 H P 1.5 A e BE % N\, P1.4/P1.3/P1.2/P1.1/P1.0NYEX =) F /55 _EFz

PO < PO. 1, PO.0IT> (POCIHulE: 80H)

POMI [1 : 0] POMO [1 : 0] /O R
VXL ] (16458051 1/0 AR
0 0 FEHLIRNIA20mA , BT N270pA
BT HlisE iRz, FhN270uA~ 150uA
0 1 ity C R BRH,  AriA20mA, ZENBR I H LD
1 0 AN C B
1 1 JFE(Open Drain), P B EBHIIF, B4

245 MOV POML, #00000001B
MOV  POMO, #00000011B
:P0.0 YR, PO. 1 Ay s H 4ar HY o

AR

EAREEANT/01E 59 _F v AR BE 24K 52 20mA F E FEL IR (2 EE PR A L BH, 41K, 560Q%%), 11
SR G L IR B HH 20m AR Bz FEUE (BRI PRI R RED | (HEEASES I AR AR A L
iF90mA. R AMCU-VCCH A HI FELIAEASAEIE90mA, MMCU-Gnd it Hi FEIRASERIL90mA, BRI N /i
LA AS eI 90mA.
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4.2 FhiE4FIRINRE B e ithilt /SRR
NHEE S T/0 0 A1) F5 A7 2% S H bk 51 F- se Ak, A7 (8 F P &R

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

P3M1 register

SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl B0
P3MI1 B1H name | P3M1.7 | P3M1.6 | P3M1.5 | P3M1.4 | P3M1.3 | P3M1.2 | P3M1.1 | P3MI.0

P3MO register
SFR name | Address | bit B7 B6 BS B4 B3 B2 B1 BO
P3MO B2H | name | P3MO0.7 | P3MO0.6 | P3MO0.5 | P3M0.4 | P3MO0.3 | P3MO0.2 | P3MO.1 | P3MO0.0

P2 register (7] iz F-41k)
SFR name|Address| bit B7 B6 B5 B4 B3 B2 B1 BO
P2 AOH name | P2.7 | P2.6 | P2.5 | P2.4 | P2.3 | P2.2 | P2.1 | P2.0

P2M1 register

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

SFR name | Address | bit B7 B6 B5 B4 B3 B2 Bl BO
P2MO 96H name | P2MO0.7 | P2MO0.6 | P2M0.5 | P2M0.4 | P2M0.3 | P2MO0.2 | P2MO0.1 | P2M0.0

P1 register (7] fi7 3-41k)
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
Pl 90H name | P1.7 | P1.6 | P1.5 | P14 | P13 | P1.2 | P1.1 | P1.0

P1M1 register

SFR name | Address | bit B7 B6 B5 B4 B3 B2 B1 BO
PIMI1 91H name | PIM1.7 | PIM1.6 | PIML.5 | PIM1.4 | PIM1.3 | PIM1.2 | PIMI1.1 | PIM1.0
PIMO register
SFR name | Address | bit B7 B6 BS B4 B3 B2 B1 BO
PIMO 92H | name | PIMO0.7 | PIMO0.6 | PIMO0.5 | PIMO0.4 | PIMO0.3 | PIMO0.2 | PIMO.1 | P1MO0.0
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PO register (7] i F-41)
SFR name | Address bit B7 | B6 | B5 | B4 | B3 B2 Bl B0
PO 80H name - - - - - - P0.1 P0.0
POM1 register
SFR name | Address | bit B7 B6 B5 B4 B3 B2 Bl B0
POM 1 93H name - - - - - - POMI1.1 | POM1.0
POMO register
SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO
POMO 94H name - - - - - - POMO.1 | POMO.0
oS
P3M1 EQU OBI1H ;or P3M1 DATA O0B1H

P3MO EQU 0B2H
;A AP3 FBr 3 1) B 25 A7 (1) Hhu ik 75 B
P2MI EQU  095H
P2MO EQU  096H
;UL AP2 FEr 3 ) Be 25 4748 (1) Hiu il 75 B
PIM!I EQU 091H
PIMO EQU 092H
;LA B AP T EBr 3 1) BE 25 A7 2 () Hhu ik 75 B
POMI EQU  093H
POMO EQU  094H
;LA PO F1Er 3 D) BE 25 A7 45 (1) Hiu il 75 B

CES:
sfr P3M1 Oxb1;
sfr P3MO 0xb2;

<A NP3 G T e P57 48 IR CIE 5 Mok 75 B/
sfr P2M1 = 0x95;
sfr P2MO = 0x96;

% L) _E PO T Al 25 47 9% (ICHE 25 il 75 W/
sfr PIMI = 0x91;
sfr PIMO = 0x92;

<UL NP BTG T e P5 A7 48 IR CIE 5 Mk 75 B/
sfr POM1 = 0x93;
sfr POMO = 0x94;

/<UL _E PO S T e 75 A7 25 I CVE 5 btk 75 B/
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4.3 /OO EMMARH TIER R EHHER]

4.3.1 EXNEOMmEEE

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

TE3A BRI , A LR S EETOy 59 LR, MO%2 RN Bl A Gt
SURFFT T b (05 A IR 5 0 VA SO0 ) VA o SR A 31 B Hh A9 1T e o s
BFRFURN, 55 LROCHT “HE8 Ef7 ERTRRES, A TSR A SRR N, M E
WA ZFAT 4 T EE FRLIAG B 70 5 D 0 oL FE R ) T P R DA T

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

B3I BRSO RS . 4R OB LKA, XA b P SR B
1 11 BSOS L 5E B, 4 R A SR ILI , T F BT TF 202N G LA £S5 5] 0 % 3538 441
R

YL 1 TR

Vce Vee Vcee
24NCPU
o Z2E s 458 2
i
o . 5 | B
D@hﬁﬁz?&—' >" ¢ d VEE LU B KT 3k
20mA, % H R
-
LIRS (S A
YHER I i HY

STC15F204EA R 5§ 7 HLA3VasfF, WA fE SN BV, K247 f it A 51 IR
[[Vee, XAFSPEHSMNOTIRIEAE. B, @UCAZAEMEX A DA 13 3V R ML 51 AR s v
MU, WA s, ZEINBRVE PR, BUH R AR RR RS, B AR R R

AEX ) 11 A AN B 4 A A BN BB — ST FL B

XU LR AMRIRASHY, 2By 1, A Al SR AN R A IR
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4.3.2 EfERMEECE

SEHMES St G B A0 T B A M S 0T R DA R HE X ] D R R A AR ), (H B A8 9 T
SRt R n B, HERRE — O T 7 R IRB IR A 1B L -

SEESL 5| I B a0 BT

Vce
A T 520mA, 4t B
%
S Al
Ii JEE LA AR R 2 20mA, i HA G
WAL ¢ °<j A
o HE S

4.3.3 AR (SFR) B E
SN OB 4 R

DOMEN GEBE) B, ASFRAETR N 20mA HL IR [ 6E )
1 \HE 4 << o
| ) 6l

BRI (eiBE) 15K
BN VHE A T B R A A SN DA S — AT ] FL e

4.3.4 FFmmEECE GESMm ERBE, WA

RS ON0RT, TR IR ERLRARE . S — DR, XM E
D7 AT AN b, — @ P AME RV ee . WRAMEA R A, FRMT/0 Dl Ak
AR, BRI B BT IR AR N T/0 FHE AT VR RN T/01H o X AR5 20/ T iz 5 #EXUE FAH
Ao At R B N EPTR

TR 115 A — A il 2 Rk & BN LS — ATl H i
i
B A7 s {>c |

PRI 1 TR 2 20mA, T
XX
AR °<j AR

TFi i (AT B b, th AT i)
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KT 1/0H B FHE R I
MDEH PR BT/ OO B IRIR LA, J5 R A2
AL T/0 1 HARAR i AMCIRAS I, B2 AR, SERREA R, BfFab P — T RIW] .
P9 ITHI805 18 Jy (LI FE KRR T, AT R AR 8 2 Ja SLEN R AMERAS, Bui T
S BRA L AT AL, A AT RE LA, IERR I 5 R RAE A 1 B R & B 1 B2 A T
VEFR 2 SEmS, FBLEN 7.
AL SEFR B 0K, 0 b H B AEOK 1
A LG A1 R I ENPNEAR R, BB I BR R R, HoSeER R & 2 K HRE, T/00 38 % b
B2 K, B8 ¥ 1/0 O3 B ovsm R f .

LR SRIR T, R

KI5 2 X BILED R I AR B A BRI e B, U1K A L B PRI FELRE, 2 /bt
Ina7oRRg DL

RIAT e S AT B B e B G PR B, SEBR TAE RS B 0 PR U FEL B, S fs TAERY AT
e 2N T/0 O 3% AR, JF BRI 3% R i, JEAE — A, FAT%0E —NCMOS FaL B 112
AN AN N 1% B R — R, I PR, AT T B DO RPIRE,
DA B A R A — A PR, 80518 K ALI 85 b Fr N7 FHOAS N LI, 24 2/ B
B ) s A v LR AL, T B R A — AN R RRIT/00, BEA RTREIE R T/0 D4R IR. B
FE AR — DN LK BR A HEL RH, BRE ZE AR FE b, AN B Wi 1 T/0 1 R i AR,
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4.4 —FpEE = AREYEHI B BR

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

15K(3.3K~15K) =

IR 85 _E s, gt EREBAR1(3.3K~10K), WA s FHR1(3.3K~10K),
EWR2IMEAE1SK A L, B A st i e

4.5 BARVL S — iR E T B
P 1K
A0 ——<—AW—> Vee 55 B /MERE T, LR IRED RO R

MR PR B K F1K, HIAENTF4700

Lt |

1K
IO S ANN——— HEH /38 R, TR RSN R — b

4.6 JEEBEHBERSFEIVAVEHIOOEE

STC15F204EA & 5|5V HLZE 3. 3Vasfhrt, NEBF1ES. SVERFARZ A T 5V, mEAHRN
SVEA R HLI/0E 4 5 —AN330Q M BRI L PR3 3V /O 1, PR AT A4 K5 VAR T /0 O ¥
BRRITIRECE, WiITW s bh P, AR 03, 3VERAET/0 0 4h BN 10K b7 FEFH 33, 3VER4EH

Vee, IXFERHLSFAZS. 3V, {RHSFRZOV, MANHEH—VIIER.

3.3V

10K
330Q
}— 3. 3VEMET /00

SVEET/0M
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STC15L204EA F 51 3VEL Jy HLERSVERAERT, AP IE3VERFASZA 75V, WRMPIKI/0
U, AI7EIZL/00 REBE— RS RS, MEmESS. METEESTRAIT
TEHER# L, T/0DR A _ ER R & T, FroliRl/0MRE R & BT AR5 5 B E NG
S, I/0CARALAED. TV, /NT0. 8VEFBA A HLIRI/OFNRASRIL .

i i /ort DD st g

STCI15L204EA & 513V HLIZEZOVAS R, AR 1L3Vas A Z A T 5V, WRMEMKI/ON
B, AT PNPNERERR S, BERIT:

5V

10K i
wimyor DXE— 1
X svastton
2K

4.7 @Afit/00O0 LB EAE HEE F

805 1 5y AL A SR A B i T /0 11 DA 95 b v B 1, T AR 22 SIEBo B2 5K _E HLIRS 2
SET/0 L D9 P4, 75 T i ) (K AR 4 (W E538) 2 iR B, BSTCL5 R 41 L F L ek T B4 95
i AT SR AR A 1, AT DAARAR AL O AR R B [

WRTAESTCLS R AN 7 HLT /01 Fin—AN R rfH (1K/2K/3K) , iX#f AR, HEIRER
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HAREAERIES
T A£5i8051 | STC15 %41 |ARRZAR | STC15 %91 |BRRAS
BIc#F TIRE 16 OB | BAPARR | R | BAPIBR | KR
B | Tl e (AT B 32 (AR 2
ADD A, Rn |FHAZAFEMB| RN |1 12 2 6% 1 121
ADD A, direct %{g%gﬁ$ ERELRE Cay ot 12 3 4 2 61
ADD A, @Ri EERAM*%@%M?U% 1 12 3 4 2 6f%
ADD A, #data |"ZRIEUMB B Inss 2 12 2 61% 2 61%
ADDC A, Rn  [ZFA7asmr Bb0 in g Bm s 1 12 2 6f% 1 124
N R T ST st b2 - o
ADDC A, direct msiEmE 2 12 3 4ffs 2 o1
ADDC A, @Ri %WAMW&W&WD%U%M 1 12 3 afs 2 61
ADDC A, #data 3R FEAINE) B n g 2 12 2 61 2 61
SUBB A, Rn |BEIN$HEALRAFRNE | 1 12 2 i 1 6f%
SUBB A, direct igg*igmﬁa%mm% 2| 12 3 At 2 6%
SUBB A, @Ri i%ﬁ%fgﬁwmﬁmww 1 12 3 4 2 6f%
SUBB A, #data |BIn#s5 075 B %t 2 12 2 6% 2 61
INC A ZomEs 1 12 2 6fis 1 124
INC Rn A a1 1 12 3 4fi 2 6f%
INC direct BB BT N 2 12 4 3% 3 4f%
INC @Ri B FERAM AT i 1 12 4 3 3 41
DEC A ESINERY: Al 1 12 2 6fi 1 121
DEC Rn P AT A 1 1 12 3 4% 2 ofy
DEC  direct | B:HbhEREIGIR1 2 12 4 MG 3 Af5%
DEC  @Ri B ERAM PTG U1 1 12 4 3 3 415
INC DPTR  [HuhlZF 77 2$DPTRANL 1 24 1 244% 1 244%
MUL AB AT LB 1 48 4 121% 2 2443%
DIV AB AR LB 1 48 5 9.61% 6 81
DA A N a e il MRS 1 12 4 3% 3 A%
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FE4E8051| STC15%41 |ARRAR| sTC15 %41 |BRRUA
Bhic 5 iRe i i W OBAHL | EAVARR | R | BAVIBAR | R
KB | | AT F B | BT} | AT B | BT
ANL A, Rn ZINAe S F e « 57 1 12 2 6f% 1 121
ANL A, direct %ﬁ%EE%mmﬁmﬁ 2 12 3 Ay 2 615
ANL A, @Ri BUNEE S IERAME A <57 | 1 12 3 s 2 61%
ANL A, #data SN 5 BV 57 2 12 2 6fi% 2 6f%
ANL  direct, A A LS BN A Y57 | 2 12 4 3% 3 445
ANL  direct, #data |EAZEMHEEICSRIEA <57 | 3 24 4 6fi 3 81
ORL A, Rn BN AR B 1 12 2 6f% 1 124%
ORL A, direct ZonEs S BT “8 | 2 12 3 4f% 2 61
ORL A, @Ri NP ERAME A <8 | 1 12 3 4 2 615
ORL A, #data SN 5T RIBUE “B8” 2 12 2 ofi 2 6f%
ORL  direct, A B T S BN AE 8 | 2 12 4 3% 3 4%
ORL  direct, #data [EEHbbksa st 5 B4 “a” | 3 24 4 ofi 3 81
XRL A, Rn BUNSE S AF R < ek 1 12 2 61% 1 121%
XRL A, direct ié”%‘%ﬁ%@tﬁ IR S 12 3 4 2 61
XRL A, @Ri i@%%@%m@%ﬁﬁﬁ% 1 12 3 M ) 61%
XRL A, #data |35 EVEAR <Rk 2 12 2 61t 2 61
XRL direct, A nﬁ{?}f@iﬂ:ﬁﬂ?'—? ZUIMAHA “ P 12 4 34 3 Az
XRL  direct, #data %?wmﬁﬁ%ngw“# 3 24 4 6% 3 81
CLR A RIn#E “ 07 1 12 1 124 1 124%
CPL A EIIE 3353 1 12 2 61 1 121%
RL A DM 2 1 12 1 121% 1 121
RLC A ZUnas R IR 2 R 1 12 1 1218 1 121
RR A RINBIEA L 1 12 1 124% 1 121%
RRC A SR BT RN A B 1 12 1 124 1 124%
SWAP A B R P (oF e o vk 1 12 1 124% 1 121%
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B IERIR L

T 4E458051| STCI5 R4 |ARKAS| STC15 541 | Bl A

B DyRe 15 FORBRANL | A HIAR | R | B HLBRR | RCR

B i el | A Fr s s el | $2 T | AR R Al | P2

MOV A, Rn FIE RN AIEN B n e 1 12 1 124 1 124%
MOV A, direct %gﬂmﬁm*ﬁgﬁﬁﬁ)\%m 2 12 2 61% 2 61
MOV A, @Ri ) BERAMEF R4 6 N B e 1 12 2 6f% 2 61
MOV A, #data L HEOE N Bnag 2 12 2 ofi 2 615
MOV~ Rn,A ZINAE N FIBN AR 1 12 2 6fF 1 12435
MOV Rn, direct i*ﬁii@tﬁ ERREECEE VST PY YA 4 61 3 8%
MOV  Rn, #data DALIE PN 2 12 2 61 2 6f%
MOV  direct, A N A 2RI N B L T 2 12 3 4 2 61
MOV direct, Rn AT N RN L I T 2 24 3 81 2 124%
. . Lz L P e R AN S — - 2

MOV  direct, direct ﬁ\ﬁj‘%ﬂhiﬂ:%ﬁ ) ‘ 3 24 4 61 3 81
MOV direct, @Ri I?E%;RAMEP [ eI NER 3 R 4 4 s 3 .
MOV  direct, #data  [3ZRI %% A B R AE G 3 24 3 81 3 8%
MOV  @Ri, A SN P A IE M HERAM AL T 1 12 3 afs 2 61
MOV @Ri, direct %gﬂmﬁmﬁﬁﬁ)\@%m@ Y 4 of% 3 81%
MOV  @Ri, #data |37 EIEE N ) BRAMEE TG 2 12 3 4% 2 61%
MOV DPTR #datal6 |164752 BIE0%E N SdE a4t 3 24 3 81 3 8f%
PADPTR A3 Hb il A8 1k -1 B e o 27

MOVC A, @A+DPTR ?ﬁﬁgfgﬁmﬁ — 1 24 4 o1 5 4.8f%
PLPCA HEARHEF-hE R ™ (s

MOVC A, @A+PC %f%%ﬁbﬁﬁm - 1 24 4 ofi 4 61
. YBR[ SN TERAM, (8 - -

MOVX A, @Ri %ﬁ?*ﬁg%;ﬁ?ﬁﬁmmw 1 24 3 8f% 3 8
. BAY u%gﬂ ] H H] N [~7. 1":

MOVX  @Ri, A L IERAM (SRR 1 24 4 6f% 4 6%
W RSN R T ERAN, (16 2

MOVX A, @DPTR g%'%gﬁ;ff?ﬁ; i 1 24 3 81 2 1215
RINEFIEZ 4 LA IR EN - o7

MOVX @DPTR.A | " kit 1 24 3 81 3 81
PUSH direct BB IE BT R RO IR ANHERE | 2 24 4 6fi 3 8f%
POP direcct R IR N E L oE | 2 24 3 81 2 121%
XCH  A,Rn A7 o5 BN 1 12 3 4% 2 615
XCH  A.direct B T 5 B s i 2 12 4 3% 3 4f%
XCH A, @Ri ] ERAM S B2 52 e 1 12 4 3% 3 Af%
XCHD A, @Ri T BERAMIFC e 45 5 B se s | 1 12 4 3% 3 4%
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A RAR BB RIE S

| fES8051 | STCI5RF | AfRAS | STCI5 AR F1 | BRA

B fF YIRE i | BN | BAHANR | BCE | B HLBRR | AR
BT B AR B 3Tt | AT ER R | 3Tt

CLR C M SURDAS 1 12 1 124 1 124
CLR bit 150 B B bk 2 12 4 3% 3 Af
SETB C =B DL IA 1 12 1 121% 1 121%
SETB  bit ERNERE 3R A 2 12 4 3% 3 4%
CPL C AN R S 1 12 1 12£% 1 12£%
CPL bit IERER LRI RO 3 2 12 4 3% 3 Af
ANL  C,bit (BRI E RS <57 2 24 3 8% 2 124%
ANL  C, /bit lﬂgﬁ WEEIALALHRESAT |5 o, 3 8fi 2 124
ORL C,bit  [HEAI A7 E Bt bl A7 A “EL” 2 24 3 8% 2 1213
ORL C. /bit %%f:ﬁua%@htma@&ﬁ%ﬁ ) 4 3 gt 5 oy
MOV  C,bit  |[HfFEHHEAIE N BEALAL 2 12 3 415 2 121%
MOV  bit,C  [FEAI A7 N B e IEAT 2 24 4 6fi 3 81%
JC rel HERL A AT 86 5% 2 24 3 8% 3 8%
INC rel LA N0 4 72 2 24 3 81 3 81
B bit, rel (B EHWHEA N TNEE L 3 24 4 6% 5 4.81%
JNB bit, rel  |ELfEHIEA7 N0 3 24 4 6f% 5 4.81%
JBC bit, rel  |EEHBUEA NN ERAS, %0030 | 3 24 5 4.8f% 5 4.8f%
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Pt #5482
T 4E458051 | STC15Z 4 |ARRAS | STC15 441 |BRRAS
Wyic s Dise vt BB RAHL | EANIARR | 8% | A HLBAR | ek
B i el | AP R el | SR | AR R | STt
ACALL addrll Haxt G A TRER 2 24 6 afi 4 6f%
LCALL addrl6 KPR 3 24 6 4 4 615
RET THREFR ] 1 24 4 61% 4 6fi%
RETI Hh i [a] 1 24 4 61 4 6f%
AJMP  addrll dixt (i) #% 2 24 3 8fix 3 8£i%
LIMP  addrl6 KR 3 24 4 6f% 4 6f%
SIMP el 7 2 24 3 81 3 8f%
IMP  @A+DPTR G T-DPTRAG () 346 7 1 24 3 81% 5 4.8f%
1Z rel RINEE AT 2 24 3 8f% 4 6f%
INZ rel SnAER R 2 24 3 8% 4 615
CINE A, direct, rel ifgiﬁ%gi&iﬂﬁmttﬁ 3 24 5 4.8f% 5 4.81%
CINE A, #data, rel %ggﬁjﬂmttﬁ’ A L 24 4 ofi 4 6f%
CINE  Rn, #data, rel |15 s CEDELLRL, AR | 5 24 4 of% 4 61
ggﬁMﬁaniﬁﬂiﬁtbﬁc N o
CINE  @Ri #data, rel |y yiee ’ 3 24 5 4.8f% 5 4.81%
DINZ Rn, rel AL, AETER 2 24 4 ofis 4 61%
DINZ  direct, rel B TR, AEEERE |3 24 5 4.8f% 5 4.8f%
NOP Gk Y(d 1 12 1 12% 1 12f%
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5.3 1548051 H¥135< E X i¥#% (1 3Z&English)
5.3.1 18480518 F #1155 E X iEH#

ACALL addr 11

The: 4ixtia

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

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

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

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

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

IhE:
AR

25451

ADD A,Rn
ESKE (ET):
WITEIER:

Z SRS
R1E:

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

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

i

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

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

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

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

< ¢
ADD A, RO

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

1
1

[00 1 0] 1rrrx

ADD
(A)«—(A) + (Rn)

2
1

| 0010 |0101| |directaddress|

ADD
(A)«—(A) + (direct)

1
1
[00 1 0 o1 1

ADD
(A)—=(A) + ((RD))

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

EOKE (F1) :
HITEHA:

Z HEHIRAS -
1A

[ 0010

ADD
(A)«<—(A) + #data

| 0100] | immediate data |

ADDC A, <src-byte>

IhgE:
gl

2541

ADDC A, Rn

BSKE FH):
MITREIER:
TR

RAE:

ADDC A,direct

EOKE (F1)
PITRHA:

Z HEHIRA -
1#BA1E:

AL N .

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

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

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

ADDC A,RO

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

1
1

[00 1 1 [ 1rrr]

ADDC
(A)—(A) +(C) + (Rn)

2
1

[ 0011

ADDC
(A)—(A) + (C) + (direct)

| 0101 ] | direct address

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

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

IhEE:
1R :

2541

ANL A, Rn
ESKE (F)
HITEER:

Z SRS

#B1E:

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

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

Z SRR
BRAE:

X F AR TR SIS R

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

P ERAE R AR Fo Vro Rl SRR . 4 H RIIRAE SOy BInds i, JsRfEHn
VARG T, BT, SNSRI Gk, 2 H B RO B L
I, PR R RO DU BN a5 BT R AL

TR izdR M T s i DR, BN AR ook BT H o R 8
ELAUEIR NGB

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

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

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

ANL Pl #01110011B
B IR AL3AAI21E 2,

1
1

|0101|1rrr

ANL
(Ay—=(A) A\ (Rn)

2
1

| 0101 |0101| |directaddress|

ANL
(A)—(A) A (direct)

1
1
[01 01 Jou1 1

ANL
(Ay—(A) N ((Ri))

92

B E L T AR A
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ANL A, #data
BEKE (FH): 2
ZHEFISES: [ o101 Jo 10 0] [ immediate data

IE: ANL
(AY—(A) A #data

ANL direct, A
EOKE (F1): 2

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

#BIE: ANL
(direct)«—(direct) /\ (A)

ANL direct, #data
BOKE (F1): 3

WITEHEA: 2

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

#1E: ANL
(direct)«—(direct) /\ #data

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

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

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

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

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

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

Ihee: HWNARIEECR ST

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

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

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

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

CINE R7.#60H, NOT-EQ

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

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

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

CJNE A, direct, rel

ESKE (F1H): 3

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

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

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

C)«1
ELSE

C)«0

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

IF (Rn) <> (data)
THEN

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

C)«1
ELSE

C)«0

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

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

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

C)«1
ELSE

C)«0
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CLR A
Thee: JEBR 2
WA ZESH T RINSsAR T A LG R, Aseiats S0,
2450 B B INgeAm A %4 N5CH01011100B), HATE4:
CLR A
PATIE, ZIN#BIEAE J900H(00000000B).
BEKE (F1H): |
HITRARR: 1
RIS [ 1110 Jo1 00
#{E: CLR
(A)«—0
CLR Dbit
Ihie. EEfRENN
WER: bt REMAIIE S, BAEREMSZREM . CLRAH T H#0As SCEH v B
e A NI KA
450 Bk D 1 EdE A5SDH01011101B), 4484
CLR P12
PATE, Pl 4 1% B A59H(01011001B).
CLR C
ESKEEFET: 1
BITEER: 1
IR [ 11 0 0J oo 11
#{E: CLR
(C)«0
CLR bit
ESKE(FET: 2
HITEER: 1
Zi#EHI%RAD: [ 1100 Jo o1 0] [ bitaddress |
#{E: CLR
(bit) « 0
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CPL A
INEE: RIMAARR
WA F BUnBRAR S A EREUS, RIER N TIAIAE N0, JESRNORINIAE N1, %I
Wi b R AT
4. B RINERAM N HSCH01011100B), HATE4
CPL A
PATE, RN A ROA3H (10100011B) .
ESKE (FE®WH: |
RIS [ T 1101 Jo1 00
#®{E: CPL o
(A)—(A)
CPL bit
IhEE: BbitiFomR AR %
BEER: FoitE B FRE IR, BIERACN AR N0, RN, HHIRE
P 4352 3§ . CLRAT T bR B C ol frf l B8 -0k hr .
R Az A SRS o s I RRAS T4 bit BT AR B8R 2 o 14
e el b C TR = NG e NS TR i
20 P O EE N5BH(01011011B), FRA1E4
CLR Pl.1
CLR P12
PATTENE, Pl 14 1% B 5BH(01011011B).
CPL C
BEKE(FH): |1
ZHEEIZRES: 10 1 1 oo 11
#fE. cpL
(€)= (©)
CPL bit
ESKE(FE®W: 2
ZEBIZEES: [ 10 11 Jo o1 0] [ bitaddress
®IE: cPL
(bit) < (bit)

R IE E SRR T AR A
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DA A

IIRE:

WiRA

2541

TENNEIBHE Z IG5, X RINgs AT -t 5

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

WS BSR4 (BA23~020) KT9 (xxxx1010~xxxx 1111) , s ks
G, HHEhEAIAREACHL, IADAFEA MO EI FNEE b, LATEAR4AA 4 SR
BCDH(7. #n6ja, f&4abim AR, HEafr#iiont, B ie—Erarfkis, L
o Sa AR SR E L (HTE AR TR SR PE S, AbrE SRR
SRIE.

W HEAARE 91, B EAN I E BT 9 (1010xxxx~1111xxxx), HEADAIE A
fEehngman, fEmafi A IETRKIBCDELY, BEAERIrEL. & mahia it
H, ME B AR ENL, BN, AR ARE . SRR ERPRES R TR
ABCDEHE 2 AR K T99, KMDATE A £3CPUTT LUR B 34T -3k nikiz
Ho R, OVIREASZRM,

DAJEA UL EIRAEIE— MBS AN 5T, SEBR L, AR BInas4fpL2eikas
FPSWHIARFE N %, DAHEOOH. 06H. 60H. 66HINZE| R Angsd -, M st
i,

VR R EATINEERE, TREEZHDAE A R Inaah i +758k
FIB R HOVBCDEL, AL, WIS HTHAT R IS H, DARAS AN S ATy
HI R

WIR B s NS A56H (01010110B) , Fon i BS6HIBCDRY, 2947443
FINZ¥N67TH (01100111B) , FonTitil$67rIBCDIY . HEMibrE N1, MRS

ADDC A,R3

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

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

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

DA A

BRI CEB N, BINSsAMEIEAS N29H, BKN30+99=129. Ini:Fnfr i dmnr
PIBEF s B a8, BI30—1=29.
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BESKE(FED: 1
RIS [ 11 01 Jo 10 0]
##1E: DA
-contents of Accumulator are BCD
IF  [[(Ay0) > 9]V [(AC) =1]]
THEN(A; ) < (As) + 6
AND
IF  [[(A.)>9]V[(C)=1]]
THEN (A;,) < (A;,) + 6
DEC byte
INgE: HEBYTERMRER MHEAE IR
AR BYTEATREM A EI 2. W5k iMEN00H, A4 i1)E, A H0FFH.
WAREN S SZ R . %382 SRR E R T 0720 BUmds F4k, A4S
hb. ERESHEME AL A T4t .
ERE: MDECTE4 H et L PPIRASES, BYTERTACEE B9 52 A 4
R B A8 IR, ARG S EU IR .
245 XA A ANTFH (01111111B) , N #BRAMEITEHFI7TFHER T HI N 25 5 N
O0HAI40H, M54
DEC @RO0
DEC RO
DEC @RO
PYATIE, 2280 A A TEH, HEBRAMIKI7EHFI7TFH .76 (1) N 2543 %1748 HO0FFH
FI3FH,
DEC A
BESKE (FEM: 1
WITRHR: 1
Z#HEIAS: [ 00 01 Jo1 00
¥1E: DEC
(A)—(A) -1
DEC Rn
ESKE(FEH: |1
T mAL | 0001 | lrrr
#1E: DEC
(Rn)«—(Rn) - 1
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DEC direct
ESKE (FH): 2
PATEE: 1
ZEHEI%RAS: [ 00 01 Jo 1 0 1] [ direct address |
#1E: DEC
(direct)«—(direct) -1
DEC @Ri
BESKE (F1): 1
RIS [ o001 Jo1 1
#1E: DEC
(Ri))—((Ri)) - 1
DIV AB
Ihee: Bk
AR DIVHg A4 R #s 4t S AL TE A4 5 3B LA A A7 25 B I AL T 7 5 B 8k, IR
FE T RMEAh, REETHAERBT . AR ECHE HAREOVITEE.
filgh: AR FFREBIVIGAEH00H (EIRECH0) , MAPITDIVIES S, RN
PRAFIFAFL BT MERAHE R, B AR EOVIEH EAL. HAEEMEI T, #7
RECHSHE .
26450 R 2 NS 1 79251 (OFBHEL11111011B), ZHAEAsBHIME 18 (12HEK,

BOKE (79 -
HATE:
IR

#1E:

00010010B) . M54
DIV AB

PATIE, ZESHMEAS 13 (0DHEL00001101B), 2917 s BIME A A 17 (11HEL,
0001000B), I1ELFF4251=13X18+17. BEALAIEE AR EHIIEE .

4
[1000Jo100

DIV
B -

100

B E L T AR A
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DJNZ <byte>, <rel-addr>
Thag: o1, A IFOMIBkH:
WRA DINZIE L H e B IR AE BT AR AR B 1, W RERA N0, WFFE R
2N BRAF RIS E AL £ AT . W RER LR AR B 900H, TRk 15 A2
OFFH. ZIR&Ambr G, B HArtbbk itk weisPCm2 (Bfgm ~—
FARLWE T, RIS 2R BER A KT 5 A i s & BIPC_ LR /AT,
byte I AR 3R A 2 AT R Al 3 748 T ik BB 1221k

VER: WSIZAR A RAS O H BB RDIRAS, A byte ITAR 3R 1 H s & M
i B A7 B P R B, T AN B S
25451 : % P ERAMI40H, SOHAI60HER JC /il /775 01H. 7T0HAI15H, NIfE4
DINZ 40H, LABEL 1
DINZ 50H, LABEL 2
DINZ 60H, LABEL 3
PATZ )5, FEFG MRS 265 5 LABEL2 AR P AT, HLAR M3 /NRAM B T 1 N 2545 1%
00H. 6FHAN15H. Z FrCAZE 1T/ MBRIL AT, BN AR R0, AN 2 ki
%Ak
i FIDINZ 84 7] LA 7 (M AEFE 3 S B 46 8 kB E 3R, WA — 45484l
PULEERE R b sz B P 2 K R I [B] I8 3R (2~S1I2AHL8s A . F54 541
MOV R2,#8
TOOOLE:  CPL P1.7
DINZ R2, TOOGLE

WP T PR8Ik, TRITEP L. 77 A= 4 ik, BEAN ik b KR 234N ML 3%
W, Hrh24ADINZAR A I PATIR A, 1N ACPLAE A AT IR 18] .

DJNZ Rn,rel
BESKE (F): 2

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

BSKE (FEDH): 3
TR
#%{E: DINZ
(PC) « (PC) +2
(direct) «— (direct) — 1
IF (direct) > 0 or (direct) <0
THEN
(PC) <« (PC) +rel
INC <byte>
IhEE: i
1) INCHE 4 ¥ <byte> TR FIBIE N1 Q05 F R E MFFH, N1 548 500H,
GRS D MbREN . CR3F S, A Tk BT, AT
hE
VR WFIZIE AP KRB B EEPIRZS, T8 Abyte TG BB 2 M i
i B A7 B P R BRI AN 2 B S
240 B F AT R0M A A NTEH(0111110B), P #ERAMI7E # 0 FI7F 858 43 HI7 i35 0FFH
FI40H, MI4E4 451
INC @RO
INC RO
INC @RO
PAT TG, FATRROMI N AL NTFH, T N EERAMA7TEHAITEH B IC I N 25 43 731l A
J%00HF141H.
INC A
BEKEGEFED: |1
PITEHE: 1
Zi#HmAS: [ 00 0 00100
#1E: INC
(A) < (A)+]
INC Rn
BEKEFEN: |1
PITEHR: 1
I YRAL |OO 0 O| lrrr
#1E: INC
(Rn) «— (Rn)+1
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INC direct
BEKE (FE™H: 2
Z#EHEAS: [ 0000 Jo 1 0 1] [ direct address |
#BAE: INC
(direct)—(direct) + 1
INC @Ri
ESKE(ET: |1
RIS [ 0000 [Oo 11
#B1E: INC
((Ri))—((Ri)) +1
INC DPTR
IhRE: Hukfeerim
AR ZAR A SIS DPTR AN BhAE . 75 BHER M, X2 16hLEeis &, w1
DPLMFFHIE 12 545 ~00H, R BEA 2 S A7 75 DPH. 2458/ E AR R IR &4 o
AR R ME— 125 160 A7 A I 1R 2 .
241 R A7 4 DPHAIDPLY A 45 735l N 12HFI0FEH,  WI$E 47 1)
INC DPTR
INC DPTR
INC DPTR
AT 5E S, DPHMDPLAS K 13HAIO01H
BESKE (FED: 1
TR [ 10 1 0 o0 1 1|
#B{E: INC
(DPTR) « (DPTR)+1
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JB bit, rel

IIgE:
AR

25451

BEKE (FMH):
HATREIEA:

BAE:

JBC bit, rel

L B 9 1 0 Bk

W EbitfC R A B 1, Mk Blrel T 46 € AU hEAb 34T BN, k8347 F
— 2484 . BRER H bR bk IR A R Oy B SN PCHIME, R N — &R
AHE AT, ARl TR A 5 A A 2 (F5 42 MR35 1) nE|
PC L%, HPCERI N H bttt %484 FZMEAH R A B, (HAR S e As 25
1, 1 HAZEREA S bR EN .

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

JB P1.2, LABELI

JB ACC.2, LABEL2

¥ S B b S LABEL2 AL 2 34T

3

2

[ 0010 Joooo]| [ wvitadress | | rel address

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

ThEE:
gl

25451

BEKE (F1) :
PITRHA:
— HEHIRAS -

RAE:

T B 9 1 B I HE =

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

VR WHRIZIR AU RS 5 EERIRAS, B Abyte T QR M0 /& M
1 R A7 s PRI, T AN B S
5 B gs i 9 25 A56H(01010110B), NHEAFE 4
JBC ACC.3, LABELI
JBC ACC.2, LABEL2
1 FERE P 2hn T LABEL2 AL 24047, H R #s &4 N52H (01010010B)
3
2

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

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

2450 ARV bR E LR 0, R4 5

JC LABELL1
CPL C
JC LABEL2

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

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

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

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

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

INRE:  WRbitATRR ML A NI BEE:
YRA: I Ebit R RGN0, TR Slrel FrARE I3 HEE AT, BN, HE8PIT 4%
64 . WS H brsbhb b it 5. et inPCHIME, (HHABA T — %4841 E 7t
Ik, ARGl MR H 155 A i & (FEARIE3NTT) IBIPC %, ¥
PCAEEN N H brtbhik. %484 R AN S A EdE, (HA S0 A, o iz
ER SR MbREN .
40 R RN EEE A110010108, 2 N#s{E N56H (01010110B) . MIFE4 41
JNB  P1.3,LABEL1
JNB  ACC.3, LABEL2
PAT G S B 7 # B R S LABEL24b AT .
BESKE(FE®H: 3
ZEBI%AS: [ 0011 [000 0] [ bitades | [ rel address
#{E: INB
(PC) — (PC)+3
IF (bit)=0
THEN (PC) « (PC) + rel
JNC rel
INRE: ARk ArbREIE Bk
BERR: W bR ENO, MR kL Blrel FTACR M Mk AL 22 BT s B, 4REET R
164 . BREEM B AsHuhbf I8 an 7 s SEIEnPCRUME N2, 1 R A B HEINCER
AT a4 kb, A)E el ITCRINE 55 M WA (Fe 2 MEE2A~ ¢
) MBIPC L2, HIPCHRT N B ArHhhl . ZAEA SRR AT o
2450 B ARSI N, R4 5
JNC LABELI
CPL C
JNC LABEL2
PATEE )G, AR EAEK0, I FEFE BN RAR S LABEL2AL KT
BESKE(E®: 2
ZHEBISRAS: [ 0101 [000 0] [ reladdress
#1E: INC
(PC) « (PC)+2
IF (C)=0
THEN (PC) « (PC) + rel
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JNZ rel
ThRE: 4n Bonas i A 2 dE0 I ks
WA R BN AT —0N1, IS ATE T BhA% Blrel R AR bk b B PAT, Wi %A
PEHERNO0, REHAT T 5384 . BRI B Rk 0 T o7 2005 S PCIfE 3
2, SRE el TR A 5 A e (FE AR5 mBIPC k%, #r
PIPCAERL A HAnblk . Bt g BUmas M EA = KA, AL iemibr G4 .
2450 B RINLRIVILGEN00H, FE 4 TS
JNZ LABELI
INC A
JNZ LAEEL2
PUATRENE, RSN EZROIH, HFEFRH B 2hr 5 LABEL2AL 24T .
BEKE (FH): 2
ZHBIMIS: [ o1 11 Jooo0 0] [ reladdress
BIE: INZ
(PC) «— (PC)+2
IF (A)#0
THEN (PC) « (PC) + rel
JZ. rel
INRE: & BINE A AN BhEL
TR S BUMEs AL — 10790, IBAFET B Blrel AR M HbbL AL P AT, W54
ME#A0, REEHAT T — 4182 BhEEI B ARk s i an 7 05 BB PCHE Y
2, el T CRIA 5 1A W (PR mBIPC 12:, #r
HIPCERD A H bRtk . BB R A BUmMas MEA S KL, A mbr B4
2450 W RN IVILEEN0IH, WHE LT 5
JZ LABELI1
DEC A
JZ LAEEL2
PATEE G, BN N EAER00H, HFE K WS Bk 5 LABEL24b 34T .
ESKE (FTH): 2
ZHEBISRAS: [ 0110 000 0] [ reladdress
BiE: 12
(PC) « (PC)+2
IF (A)=0
THEN  (PC) « (PC) +rel
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LCALL addrl6

IhRE:
AR

2451

BEKE (FMH):
WATEER:

RAE:

KiRH

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

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

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

T THibk0123HFE 4,

LCALL SUBRTN

FeA8EAZ 09H, N EERAMIOSHAIO9H 8.5 [ N 4543 B N26HAT01H,  HLPCHI 4]

{8 N1234H.

3

2

|0001 |0010|

| addr15-addr8 | | addr7-addr0

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

(PC) « addr,s,
LJMP addrl6
Ihee: Kbk
WAA: LIMP{E1SCPUJL K BkHE Baddrl 6FTHE M HE AL PATRE Y o« HEIZAB AR T FIER
3T I NFE AR PC Y i A F T DPHAUKAL 5 DPL . 27 M HTPCAE NS B 1
Hubik A UG AT o 1Z 16467 B bk o] 7 T 64K BFE 7 A7 il 25 18] FRAE A Mo hik Ak o 12884
SRR AL
25450 KRR 5 IMPADRYY 4 BC O FE FE 74k 2edth bk N 1234H, W67 T ikt 1234HA$5 4
LIMP JMPADR
PATTEEE S, PCHIAHTEAZ H1234H.
BEKE (FEMH: 3
WITEER: 2
Tt A | 0000 | 0010 | | addr15-addr8 | | addr7-addr0
#{E: LIMP
(PC) < addr,s,,
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MOV <dest-byte>, <src-byte>

ThEE:
gl

2451

MOV A,Rn
ESKE (F1H):
HITREER:

Z IR

$RAE:

*MOV A.,direct
S KE (25 -
PITREA:
I 4REG :
#BR1E:

ik y AR
K 2R RBACR TR A R 1 28 1 B RO AR A i o % . %
RN SUCRIEERAA, A SRR A A7 2 bR S AL

MOVHE 42124 A b i RIEIIE 4, IEEEECR B el sk, 3
5 AR 15F

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

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

MOV A, @RO  ;A<=40H

MOV  RI,A :R1 <=40H

MOV B,@Rl  ;B<=10H

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

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

[T 1T 10 ] 1rrrx

MOV
(A) < (Rn)

2
1

[ 1110 Jot1o 1] [ directaddress

MOV
(A)« (direct)

EE: MOV A, ACCELHIES.

MOV A,@Ri
\BEKE (FH):
BATEER:

Z IR
BRAIE:

1
1

[11 1 0Jo1 1

MOV
(A) < (Ri)
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MOV A #data
BEKEF™M: 2

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

ESKE(FE®: |1
Z IR | 1111 | Il rrr

B1E: MOV
(Rn)«(A)

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

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

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

#B®1E: MOV
(Rn) « #data

| | immediate data

-

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

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

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

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

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

MOV direct, @Ri
BEKE (F): 2

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

MOV direct,#data
BSKE (F1): 3
WITRER: 2
THEFISRES: [0 1 11 Jo 1 0 1] [ direct address |

B1E: MOV
(direct) « #data

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

RIS [ 11 o1 1

#1E: MOV
(RD)) «(A)

MOV  @Ri, direct
BEOKE (FW): 2

WATEHA: 2

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

MOV @Ri, #data
BSKEFEN: 2

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

IfIRE:
WiEA

25451

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

#1E:

MOV  bit,C
BEKE (F1):
HATEHA:

T ERAD -
#1E:

FEIRAT AR

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

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

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

— N

[1 01

MOV
(C) « (bit)

0 |0 0 1 1| | bit address |

NN

[1. 00

MOV
(bit)« (C)

1 |0 01 0] | bit address |

MOV DPTR, #data 16

Ifige:
TR

25451

BOKE (F1) :
WITEEA:
ARG -

#4E:

B 164 (18 BT T B B 4R

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

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

— MR E 6 BIR TR S .

N W

[1 00

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

100 0 0] [ immediate data 15-8

112
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MOVC A, @A+ <base-reg>
Inee: CRRFPAFGEES T RARD T EE (R k2 Rindsa

WRB: MOVCHE A KR T AT il as H AR 71 B B ARk B BUn48 4. # ki i +
TR B BN gs R R S 8 F AR A 60 I hE R AF 2 (DPTRELPC) [ {E+H
e, S PAPC N L Z A7 4R, JUTE Znas WA N BIPC 21T, PCHFE e hn
R BAAMOVC 5 A il Qs /& ADPTROIENE B A7 4%, DA B in) i
TEPAT 160 INTERS, AKRSAL = A B 2L 1B 25 78 e AR S AT AR EAL

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

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

RET

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

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

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

#®1E: MOVC
(A) < (A)+(DPTR))

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

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

INRE:
AR

2451 :

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

i mAD -

1A

AR AR

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

ST A VRRAL, AT TAE S AE A I ROMR AR AL A7 bk B & FH 3% 11PO. T
HNERI/OY P B BUNIRAMEE S, SA7AHIE L ig . 45 05 M B KIRAM
BRI, nl R 5] RS S A bbb S S . SR AT fEMOVXEE 4 2 Aiids g i 48
A, b 1 5] AV o

XF 2R, I HIE R DPTR A 1602 stk . 24 P23t 1 () H % 2%
KILEDPHIN AT, P2IIHRFIA TN 6 27 A7 88 PR R FOR I EE . 78U 9 U I R I 250
FEFIIS, Xy S A SRR EE, RN AS TR BEAIME A R B & fr ot .

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

3

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

MOVX ~ @RO, A

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

2
[T 11 0Joo0 13

MOVX
(A) « ((RD))

MOVX A,@DPTR

BEKE (FH)
MITEER:

T RAD
BAE:

1
2

[ 1110 Joooo

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

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

BOKE (F1) :
WITREHA:
Z HEHIERAS -

#1E:

MUL AB

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

1

4

[1 01 0Jo1 00
MUL

(A)70 (A)X(B)

(B)IS-S

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

“HFISES: [0 0 0 0Jo 0 0 0

#®A4E: NOP
(PC) — (PC)+1

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

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

BOKE (F1) :
HITEHA:

— I 4mig

#1E:

ORL A,direct

ROKE (F9)
HATRI:
IR
BE:

ORL A,@Ri

ESKE (F1)
WITRHA:

Z HEHIRAS -
181

ORL A #data

ROKE (F9)
HATRI:
IR
RIE:

ORL direct, A

K (F1)
HATRIR:
I
1B1E:

1
1

=|0100|lrrr

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

2
1

| 01 00 |0 10 1] |directaddress

ORL
(A)— (A)V (direct)

1

1

[0 1 00Jo 1 1

ORL

(A)— (A)V((Ri)

2

1

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

(A)— (A)V #data

2

1

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

(direct)— (direct)\/ (A)

ORL direct, #data
RS (F1) -

WITEHA:

Z itHIRAS

2

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

ORL
(direct) «— (direct) \/ #data

R IE E SRR T AR A

HHL: 0513-5501 2928 /2929 / 2966

fEH: 0513-5501 2969 / 2956 / 2947
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ORL C, <src-bit>

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

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

hee: JEAk
UEER:  RRAREFE LN, ARJE K direct TR R AR 2 N 258 B i B FHAR TR £ 45 1€ 19 M ERAMAT:
R TTH 25, ZEEA bR AL
2400 WAEHEN W RS R I R TR A (E N09H,  FiEfR 4 DPTRAME N0123H. MIHAAT I
AT
PUSH DPL
PUSH DPH
25, HRIEEHAEAH0BH, FEIEHEE23HAMOIHAN BIFEA A RAMIOAHAIOBHAE i F
JuZ .
BSKE(FED: 2
ZHEBIZES: [ 1 1 0 0 Jo 0 0 0] [ direct address
#{E: PUSH
(SP) « (SP) + 1
((SP)) « (direct)
RET
hee: M THIFEIRIA
AR PATRETIR A, B 20K PCIE ) S 7 W AMRAL 75 MAR R, AR FREH82. 2R
G, TR MTE I PCIE T N btk AL TR AR AT, — RS OL T, %38 & FIACALLEL
LCALLECAEH .« B8 2 HIPAT A M AR EAL
2450 WARIREIPIME NOBH, N EFRAMIFIOAHFIOBHAE fi% B 76 P (I 23 ) N2 3HAN
01H. NIFE4:
RET
PATIE, FRIGEFAEN09H. T K MO123H M hEAb 4k 4L 01T .
EBESKE (F%H) :
Z#EHEIAS: [0 0o 10 Jo 0 1 0
#{E: RET
(PCys5) < ((SP))
(SP) « (SP) -1
(PC,,) < ((SP))
(SP) « (SP) -1
B ES B T A RAF FHL: 0513-5501 2928 /2929 / 2966 fEE: 0513-5501 2969 / 2956 / 2947 119
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RETI
INRE:  hIR [
WA PATIZIEAR, B MR PCE R ARV AL T, RE IR E R, R
BEZ RS R HAb b e, AR FREHR2. HALFIEAZ . (HEFIRETPSW
A2 Eh K E B R IIRAS o FEFF I 4k 4 DO 77 A2 (P CARLIIT X 7 () 3t ik b T 344
17, — B N R IOh BN DR R —2%484 . EPATRETIHE AN, WHRE — M
SR BAR I B A e 2 i ot P B R S A A B, IS A FE A B e S A vh ) R B 2 R 7
BHAT144E4 .
26450 WARTEE WG NOBH, 45 B AE H 0123 HAL 48 4 HUAT 45 S A A=A b e,
RAMOAHFIOBH S P 25 70 i A23HAI0TH . JUHE 4
RETI
PATE SR, MeIRET A 09H, TR (] R R R 4k 4 0123 H I FF 4R AT -
ESKE (FH)
HITREHER: 2
ZHEFISRES: [0 0 11 [0 0 1 0
#{€. RETI
(PCys55) < ((SP))
(SP) « (SP) -1
(PC;) < ((SP))
(SP) « (SP) -1
RL A
heE: K BInEAh M BER AR AR
VR K R s B e fe 14, Hp AL TR S BIAL0. 1% 3R A IPAT AT AR AL
245 EEINSRKAZAN0OCSH (11000101B) , N4

ESKE (F1) :
HITEHA:

Z B RAS -
11

RL A
PATE, RN AELRSBH (10001011B) , HEREMAZEM.

1

1

[0010Joo0o 1 1]
RL

(An+1) < (An) n=0-6
(A0) < (A7)
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RLC A
Ihee: LG AL
YERH: B Esrs A BRI AR E B AR LA, AT NI RR G, HEATER G
WIERIR SR D0, ZFB4 AR HARbR E A7 .
450 R BRI AR{E ~N0CSH(11000101B), N454
RLC A
PATE, HE 2 In3s4R9%0E 48 H8BH(10001011B), HEA bR LS B A7 .
BSKE(FEH: |
ZEBISES: [0 0o 11 Jo o 1 1]
#1E: RLC
(Antl) < (An) n=0-6
(A0) < (C)
(C) < (A7)
RR A
hee: B R as i EaR AL A R
YRA: K RIS I8N BRI KA IAL, Lo RN T, BIPEIA AR, 1%1E
AR EAT
2450 W RN A FOCSH (11000101B) , NIFE4
RR A
AT G BN N A2 ROE2H (11100010B) , ARG A SZ 500
BSKEEY: 1
HITEHEE: 1
ZHEFIZRES: [0 0 00 [0 0 1 1]
#1E: RR
(An) < (Antl) n=0-6
(A7) < (A0)

T 3 [E S T PR A ) FHL: 0513-5501 2928 /2929 / 2966 fEE: 0513-5501 2969 / 2956 / 2947
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RRC A
Ihee: WS4 ®
WEER:  BUMES IS A AU AR £ —BIEA L 167, Hp o Nt k&, FEAbrEN
VIR ERE BINLT . 1ZF8 2 A HAh AR EAL .
26450 B E N1 J90C5H(11000101B), HEMIFRE N0, MHE4
RRC A
PATIE, 30 28 B 42 H62H(01100010B),  HEA7 R &4k B A7 .
BESKE (FED: 1
ZHERISES: [0 0 01 Jo o 1 1]
BIE: RRC
(Ant1) < (An) n=0-6
(A7) < (O)
(C) < (A0)
SETB <bit>
Ihge: HEAL
YiBA: SETBIE A TIHAHN AL E 1, HAEEAEXS ST D23 by B s At v BB F-hE 07
1248 AN I KAt bR E AL
25400 WS EPNE R, a0 HRAS A34H(00110100B), MIFE4
SETB C
SETB P1.0
PATIE, BAFREAR N, o 1 RS AR 35H(00110101B).
SETB C
BESKE (FED: 1
ZHEHEIRED: [ 1 1 01 Jo 0 1 1
¥:{€: SETB
(©)«1
SETB bit
ESKE(FEH: 2
WATRARR: 1
Z#EHI%RAD: [ 1 1 0 1 Jo 0 1 0] [ bitaddress |
#:{€. SETB
(bit) « 1
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SJMP rel

IhRE: JEBkEE

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

Z0:  Bhr S RELADRXYS MR A b Ar T2 P A7 g 5 0123 H M bE, T 454>
SJIMP RELADR
g% G AL T0100H, 444758 %i84 )5, PCHALR0123H.

R ELf, EESIMPH T —& a2 Mk /20102H, ik, BEEEHmE
FoON0123H-0102H=21H. H4b, WIRSIMPHImBE R ZOFEH, AW R A 14645
AT IRTEIR
ESKE (FTH): 2

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

SUBB A, <src-byte>
IhRE: AL IIsE
1R SUBB#§4 M R 4% ik 23 <src-byte> TR 1 75 B £ M BUE St Ak &,
EEHMSERE T 2N F . WRPATIER 57007 B, SUBBNG 2 B A7
br&E GERMEAD o B, EEHAFRE. (WRERITSUBBIE AT, #AikRE
COAWEN, XEMWE LT HIAT 28 B R BEIZ Ry, 4 750 I
ATARZRAR AT, AT A% VRS E A — R M BUmas P o D W SRR AT I
BEEAE, 3NN EEEAL, AR EACS B B AL oA
fir; MEBTNA, BORHTAA AL, TR E, Wik EREOVIE N,
MHATE RS BHORLIS N, FOVELL, RN IEBR 6 B L fE op =k
T BE, R RERIER I R R e AR T RS
S E e AR G o SO N F i W 28T 1 | = e 7= 5 | 7 62813 1 £/ 7 S WA | 4
Tk
245 W B INA% A H0COH(11001001B) . 73 A7 A5 R2HI{E N54H(01010100B),
PrkRECHW B WIn R4
SUBB A, R2
PATIE, B84 J974H(01110100B), BEALFR & CHIHBIBEAL IR £ ACHE
X, AR ECHEN .
VER: OCOHIK F54HMN %2 75H, (BfE LIpitHE Y, BHF7ESUBBIRAHIT
A, AR ECCEW BN, N as b T B L br g, 1828]74H, KL,
USRAE AT BRS FE B o 20 GRS AT, AR ECHPIRS AR, B4 M HCRH
CLR C 54t bR ECiEE .
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SUBB A,Rn
BEKE (F1): |
RIS [ 10 0 1 [ 1rrr |

#1E: SUBB
(A) = (A)-(O) - (Rn)

SUBB A, direct
BEKE (F1H): 2

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

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

SUBB A, #data
BSKE(FDH): 2

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

hee: P BN E ARy
iRA: SWAPTR A4 BN gs MK4Arr (Bi3~070) FlvEahs (fSr7~074) Hsiskirsci, szbr b
SWAPHE At Al WAL IR R 2 o %48 AN FEIRAR EAT .
245 W RN N A NOCSH (11000101B) , MIFE4
SWAP A
PATE, BRI EEESCH (01011100B)
ESKE(FET): |1
HITREE: 1
Z#EHEAS: [ 1 1 00 Jo 1 00

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

TIRE:
T4AR

2451

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

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

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

2T e SN g A AR A A

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

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

XCH A, @RO

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

1
1
[T 100 [ 1rrr

XCH
(A) <= (Rn)

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

XCH
(A) < (direct)

1
1

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

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

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

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

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

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

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

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

K (F1)
HATRH:
IR

1A

XRL A, direct

BEKE (F1) :
HATREHA:

T HISRAD -
BAE:

XRL A, @Ri

ESKE (F1):
BATEHA:

T SRAS
BRAE:

XRL A, #data

BOKE (F1) :
PITRHA:

— HEHIRAS -
151

XRL direct, A

BOKE (F1)
PITRHA:

Z HEHIRAS -
#BA1E:

1
1
|0110|lrrr

XRL
(A) < (A) ¥ (Rn)

|0110|0101| |directaddress|

XRL
(A) < (A) ¥ (direct)

1
1

[o1 1 0Jo1 1

XRL
(A) —(A) ¥ (RD))

2
1
|0110|0100||immediatedata|

XRL
(A) <« (A) ¥ #data

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

XRL
(direct) « (direct) ¥ (A)

XRL direct, #dataw

K (F9)
PUTRA:

b 2 A

RAE:

3
2

|Ol 1 0|0011| | direct address

immediate data

XRL
(direct) «— (direct) + # data

R IE E SRR T AR A
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5.3.2 Instruction Definitions of Traditional 8051 MCU

ACALL addr 11

Function:
Description:

Example:

Bytes:
Cycles:
Encoding:

Operation:

Absolute Call

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

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

ACALL SUBRTN

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

2
2

[a1029 a8 1[0 0 1 0] [ a7a6a5a4 [ a3 a2al a0

ACALL

(PC)« (PC)+2
(SP)—(SP) +1

((SP)) « (PC;,)
(SP)—(SP) + 1
((SP))«—(PCis5)
(PCI(L(»)<— page address

ADD A,<src-byte>

Function:
Description:

Example:

Add

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

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

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

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

ADD A,RO

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

Operation:

ADD A,direct
Bytes:
Cycles:
Encoding:

Operation:

ADD A,@Ri
Bytes:
Cycles:
Encoding:

Operation:

ADD A #data
Bytes:

Cycles:
Encoding:

Operation:

1
1

|0010|1rrr

ADD

(Ay—(A) + (Rn)

2

1

| 0010 |0 101 | |directaddress
ADD

(A)—(A) + (direct)

1

1

[00 1 0 Jou1 1

ADD

(A)y—(A) + ((Ri))

2

1

[ 0010 Jo1o00] [ immediatedata |
ADD

(A)«—(A) + #data

ADDC A,<src-byte>

Function:
Description:

Example:

Add with Carry

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

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

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

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

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

ADDC A,RO

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

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

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

Function:
Description:

Example:

ANL A,Rn
Bytes:
Cycles:
Encoding:

Operation:

ANL A.direct
Bytes:
Cycles:
Encoding:

Operation:

ANL A,@Ri
Bytes:
Cycles:
Encoding:

Operation:

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

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

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

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

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

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

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

1
1

[o1T 01 J1irrr

ANL
(Ay—(A) /\ (Rn)

2
1

[ 0101

ANL
(A)—(A) /N (direct)

[ 01 0 1] [ direct address

1
1
[o1 01 Jo1 13

ANL
(Ay—(A) /\ ((Ri))
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ANL A #data

Bytes:
Cycles:
Encoding:

Operation:

ANL direct,A

Bytes:
Cycles:
Encoding:

Operation:

ANL direct,#data
Bytes:
Cycles:

Encoding:

Operation:

2
1
[ 0101

ANL
(A)—(A) A\ #data

[0 10 0] [ immediate data

2
1

| 0101 |0010| |directaddress|

ANL
(direct)«—(direct) A\ (A)

3
2

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

ANL
(direct)«—(direct) /\ #data

ANL C, <src-bit>

Function:
Description:

Example:

ANL C,bit

Bytes:
Cycles:
Encoding:

Operation:

Logical-AND for bit variables

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

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

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

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

[ 1000 Joo1 0] | bitaddress

ANL

(©) < (©) A (bit)
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ANL C, /bit
Bytes:
Cycles:
Encoding: | 1 011 [0000] [ bitaddress
Operation: ANL
(C)—(C) A (bi)

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

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

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

Example: The Accumulator contains 34H. Register 7 contains S6H. The first instruction in the sequence
CINE  R7,#60H, NOT-EQ
; | ; R7=60H.
NOT EQ: IC REQ _LOW ; IF R7 < 60H.
Y 72 N A 0 ; R7> 60H.

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

N .

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

WAIT: CINE A,P1,WAIT

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

CJNE A.,direct,rel

Bytes: 3
Cycles: 2
Encoding: [ 1 0 1 1 [0 1 0 1] | directaddress | | rel. address

Operation: (PC) — (PC)+3
IF (A) <> (direct)
THEN
(PC) < (PC) + relative offset
IF (A) < (direct)
THEN
©C)«1
ELSE
(C)«0
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CJNE A #data,rel

Bytes:
Cycles:
Encoding:

Operation:

2

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

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

CJNE Rn,##data,rel

Bytes:
Cycles:
Encoding:

Operation:

3
2

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

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

CINE @Ri,#data,rel

Bytes:
Cycles:
Encoding:

Operation:

3
2

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

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

Function:
Description:

Example:

Decimal-adjust Accumulator for Addition

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

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

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

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

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

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

ADDC A,R3
DA A

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

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

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

ADD  A#99H
DA A

will leave the carry set and 29H in the Accumulator, since 30+99=129. The low-order byte
of the sum can be interpreted to mean 30 — 1 =29.
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Bytes: 1
Cycles: 1
Encoding: [ 11 01 Jo10 0]
Operation: DA
-contents of Accumulator are BCD
IF - [[(As9) > 9]V [(AC) =1]]
THEN(A; ) < (As) + 6
AND
IF [[(A)>9]1V(O)=1]]
THEN (A;,) < (A7) +6
DEC byte
Function: Decrement
Description: The variable indicated is decremented by 1. An original value of 00H will underflow to
OFFH.
No flags are affected. Four operand addressing modes are allowed: accumulator, register,
direct, or register-indirect.
Note: When this instruction is used to modify an output port, the value used as the original
port data will be read from the output data latch, not the input pins.
Example: Register 0 contains 7FH (01111111B). Internal RAM locations 7EH and 7FH contain 00H
and 40H, respectively. The instruction sequence,
DEC @RO
DEC RO
DEC @RO
will leave register 0 set to 7EH and internal RAM locations 7EH and 7FH set to OFFH and
3FH.
DEC A
Bytes: 1
Cycles: 1
Encoding: [ 00 0 1 [0 100
Operation: DEC
(A)y—(A) -1
DEC Rn
Bytes: 1
Cycles: 1
Encoding: [ 0001 [ 1 rrr
Operation: DEC
(Rn)«—(Rn) - 1
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DEC direct

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

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

Function: Decrement and Jump if Not Zero

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

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

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

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

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

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

MOV R2,#8
TOOOLE: CPL P1.7

DINZ R2, TOOGLE

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

DJNZ Rn,rel

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

DINZ

(PC) + (PC) +2

(direct) « (direct) — 1

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

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

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

JB bit, rel

Function:
Description:

Example:

Bytes:
Cycles:
Encoding:

Operation:

Jump if Bit set

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

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

JB  Pl.2,LABELI

JB  ACC.2, LABEL2

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

3

2
[[0010

| 0000 | | bit address | | rel. address

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

Function: Jump if Bit is set and Clear bit
Description:  If the indicated bit is one,branch to the address indicated;otherwise proceed with the next
instruction. The bit wili not be cleared if it is already a zero. The branch destination is
computed by adding the signed relative-displacement in the third instruction byte to the PC,
after incrementing the PC to the first byte of the next instruction. No flags are affected.
Note: When this instruction is used to test an output pin, the value used as the original data
will be read from the output data latch, not the input pin.
Example: The Accumulator holds 56H (01010110B). The instruction sequence,
JBC ACC.3,LABELI
JBC ACC.2,LABEL2
will cause program execution to continue at the instruction identified by the label LABEL2,
with the Accumulator modified to 52H (01010010B).
Bytes: 3
Cycles: 2
Encoding: | 0001 | 0000 | | bit address | | rel. address
Operation: JBC
(PC) «— (PC)+3
IF (bit)=1
THEN
(bit) <0
(PC) < (PC) +rel
JC rel
Function: Jump if Carry is set
Description: If the carry flag is set, branch to the address indicated; otherwise proceed with the next
instruction. The branch destination is computed by adding the signed relative-displacement in
the second instruction byte to the PC, after incrementing the PC twice.No flags are affected.
Example: The carry flag is cleared. The instruction sequence,
IC LABELI
CPL C
IC LABEL2s
will set the carry and cause program execution to continue at the instruction identified by the
label LABEL2.
Bytes: 2
Cycles: 2
Encoding: | 0100 [0000] [ reladdress
Operation: JC
(PC) « (PC)+2
IF (O)=1
THEN

(PC) — (PC) +rel
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JMP @A+DPTR
Function: Jump indirect
Description:  Add the eight-bit unsigned contents of the Accumulator with the sixteen-bit data pointer,
and load the resulting sum to the program counter. This will be the address for subsequent
instruction fetches. Sixteen-bit addition is performed (modulo 2'°): a carry-out from the low-
order eight bits propagates through the higher-order bits. Neither the Accumulator nor the
Data Pointer is altered. No flags are affected.
Example: An even number from 0 to 6 is in the Accumulator. The following sequence of instructions
will branch to one of four AJMP instructions in a jump table starting at ]JMP_TBL:
MOV DPTR, #JMP_TBL
IMP @A+DPTR
JMP-TBL: AJMP LABELO
AJMP LABELLI
AJMP LABEL2
AJMP LABEL3
If the Accumulator equals 04H when starting this sequence, execution will jump to label
LABEL2. Remember that AIMP is a two-byte instruction, so the jump instructions start at
every other address.
Bytes: 1
Cycles: 2
Encoding: [ 01 11 Joo11]
Operation: JMP
(PC) < (A) + (DPTR)

JNB bit, rel

Function: Jump if Bit is not set
Description: If the indicated bit is a zero, branch to the indicated address; otherwise proceed with the next
instruction. The branch destination is computed by adding the signed relative-displacement
in the third instruction byte to the PC, after incrementing the PC to the first byte of the next
instruction. The bit tested is not modified. No flags are affected.
Example: The data present at input port 1 is 11001010B. The Accumulator holds 56H (01010110B).
The instruction sequence,
INB P1.3, LABEL1
INB ACC.3, LABEL2
will cause program execution to continue at the instruction at label LABEL2
Bytes: 3
Cycles: 2
Encoding: | 0011 | 0000 | | bit address | | rel. address
Operation: JNB
(PC) « (PO)+3
IF (bit)=0
THEN  (PC) « (PC) +rel
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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 [0000] | reladdress
Operation: JZ
(PC) « (PO)+2
IF (A)=0
THEN (PC) « (PC) +rel
LCALL addrlé6
Function: Long call
Description: LCALL calls a subroutine loated at the indicated address. The instruction adds three to the
program counter to generate the address of the next instruction and then pushes the 16-bit
result onto the stack (low byte first), incrementing the Stack Pointer by two. The high-order
and low-order bytes of the PC are then loaded, respectively, with the second and third bytes
of the LCALL instruction. Program execution continues with the instruction at this address.
The subroutine may therefore begin anywhere in the full 64K-byte program memory address
space. No flags are affected.
Example: Initially the Stack Pointer equals 07H. The label “SUBRTN” is assigned to program memory
location 1234H. After executing the instruction,
LCALL SUBRTN
at location 0123H, the Stack Pointer will contain 09H, internal RAM locations 08H and 09H
will contain 26H and 01H, and the PC will contain 1234H.
Bytes: 3
Cycles: 2
Encoding: | 0001 | 0010 | | addr15-addr8 | | addr7-addr0
Operation: LCALL
(PC) «— (PC) +3
(SP) «— (SP)+1
((SP)) « (PC,)
(SP) «— (SP)+1
((SP)) « (PC\sy)
(PC) «— addrs,
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LJMP addrleé

Function:

Description:

Example:

Bytes:
Cycles:
Encoding:

Operation:

Long Jump

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

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

LIMP JMPADR

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

3
2

|0000

0010 | | addr15-addr8 | | addr7-addr0

LIMP
(PC) « addr;

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

Function: Move byte variable
Description: The byte variable indicated by the second operand is copied into the location specified by the
first operand. The source byte is not affected. No other register or flag is affected.
This is by far the most flexible operation. Fifteen combinations of source and destination
addressing modes are allowed.
Example: Internal RAM location 30H holds 40H. The value of RAM location 40H is 10H. The data
present at input port 1 is 11001010B (0CAH).
MOV  RO,#30H ;R0<=30H
MOV A, @RO ;A <=40H
MOV  RI1,A ;R1 <=40H
MOV B, @RI ;B<=10H
MOV @RI, Pl ;RAM (40H) <= 0CAH
MOV  P2,Pl ;P2 #0CAH
leaves the value 30H in register 0,40H in both the Accumulator and register 1,10H in register
B, and 0CAH(11001010B) both in RAM location 40H and output on port 2.
MOV A,Rn
Bytes: 1
Cycles: 1
Encoding: [ 11 1 0 [1rrr
Operation: MOV
(A) < (Rn)
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*MOV A,direct

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

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

Operation: MOV
(direct)«— (direct)

MOV direct, @Ri

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

Operation: MOV
(direct) « #data

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

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

Bytes:
Cycles:
Encoding:

Operation:

2
2

[[1010

MOV
((Ri)) « (direct)

[ 01 1] [ directaddr

MOV @RI, #data

Bytes:
Cycles:
Encoding:

Operation:

2
1

[ 0111 [ immediate data

MOV
((Ri)) « #data

[01 1]

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

Function:
Description:

Example:

MOV C,bit
Bytes:
Cycles:
Encoding:

Operation:

MOV bit,C
Bytes:
Cycles:
Encoding:

Operation:

Move bit data

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

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

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

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

[1 01

MOV
(C) — (bit)

0 |0 0 1 1| | bit address |

2
2

| 1 00 bit address |

MOV
(bit)— (C)

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

Function:
Description:

Example:

Bytes:
Cycles:
Encoding:

Operation:

MOVC

Load Data Pointer with a 16-bit constant

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

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

The instruction,

MOV  DPTR, #1234H

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

3

2

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

(DPTR) « #data,,,

DPH DPL « #data, s ; #data,

A, @A+ <base-reg>

Function:

Description:

Example:

Move Code byte

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

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

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

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

MOVC A,@A+DPTR

Bytes: 1
Cycles: 2
Encoding: [ 10 0 1 oo 1 1]
Operation: MOVC
(A) < ((A)H(DPTR))
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MOVC A,@A+PC

Bytes:
Cycles:
Encoding:

Operation:

1
2

[ 1000 Joou11

MOVC
(PC) «— (PC)+1
(A) — (AYH(PC))

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

Function:
Description:

Example:

MOVX A,@Ri
Bytes:

Cycles:
Encoding:

Operation:

Move External

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

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

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

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

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

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

MOVX A, @RI
MOVX ~ @RO, A

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

2

[11 1 0Joo0 1
MOVX

(A) — ((Ri))
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MOVX A,@DPTR

Bytes: 1
Cycles: 2
Encoding: | 1 110 [0000
Operation: MOVX
(A) < ((DPTR))
MOVX @Ri, A
Bytes: 1
Cycles: 2
Encoding: [ 1 111 JooT1i
Operation: MOVX
(Ri))—(A)
MOVX @DPTR,A
Bytes: 1
Cycles: 2
Encoding: [ 1111 [0000
Operation: MOVX
(DPTR)«—(A)
MUL AB
Function: Multiply
Description: MUL AB multiplies the unsigned eight-bit integers in the Accumulator and register B. The
low-order byte of the sixteen-bit product is left in the Accumulator, and the high-order byte
in B. If the product is greater than 255 (OFFH) the overflow flag is set; otherwise it is cleared.
The carry flag is always cleared
Example: Originally the Accumulator holds the value 80 (S0H). Register B holds the value 160
(0OAOH). The instruction,
MUL AB
will give the product 12,800 (3200H), so B is changed to 32H (00110010B) and the
Accumulator is cleared. The overflow flag is set, carry is cleared.
Bytes: 1
Cycles: 4
Encoding: [ 1 0 1 0Jo 1 0 0
Operation: MUL
(A)r = (A)X(B)
(B)iss
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NOP
Function: No Operation
Description:  Execution continues at the following instruction. Other than the PC, no registers or flags are
affected.

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

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

(PC) « (PC)+1

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

Function:

Description:

Example:

Logical-OR for byte variables

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

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

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

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

ORL A,RO

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

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

ORL P1, #00110010B

will set bits 5,4, and 1of output Port 1.
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ORL A,Rn

Bytes:

Cycles:
Encoding:

Operation:

ORL A,direct
Bytes:
Cycles:
Encoding:

Operation:

ORL A,@Ri
Bytes:
Cycles:
Encoding:

Operation:

ORL A #data
Bytes:
Cycles:
Encoding:

Operation:

ORL direct, A
Bytes:

Cycles:
Encoding:

Operation:

[01 0 o1 rr

ORL
(A) — (A)V(Rn)

2
1

| 01 00 |0 1.0 1] |directaddress|

ORL
(A)— (A)V (direct)

1
1

[0 1000 1 1

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

2
1

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

ORL
(A)— (A)V f#data

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

ORL
(direct)«— (direct) VV (A)

ORL direct, #data

Bytes:
Cycles:
Encoding:

Operation:

3
2

| 0100 |0 0 1 1] |directaddress| | immediate data |

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

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

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

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

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

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

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

Encoding: [ 0 0 11 Jo 0 1 0

Operation: RETI
(PCis5) < ((SP))
(SP) < (SP) -1
(PCy0) < ((SP)
(SP) « (SP) -1

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

position. No flags are affected.

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

RL A
leaves the Accumulator holding the value 8BH (10001011B) with the carry unaffected.
Bytes: 1
Cycles: 1
Encoding: | 0 0 10 [0 0 1 1|
Operation: RL
(Ant1l) < (An) n=0-6
(A0) « (A7)
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RLC A
Function: Rotate Accumulator Left through the Carry flag
Description:  The eight bits in the Accumulator and the carry flag are together rotated one bit to the left. Bit
7 moves into the carry flag; the original state of the carry flag moves into the bit 0 position.
No other flags are affected.
Example: The Accumulator holds the value 0C5H (11000101B), and the carry is zero. The instruction,
RLC A
leaves the Accumulator holding the value 8BH (10001011B) with the carry set.
Bytes: 1
Cycles: 1
Encoding: [0 0 11 [0 0 1 1]
Operation: RLC
(Antl) < (An) n=0-6
(A0) ()
(©) (A7)
RR A
Function: Rotate Accumulator Right
Description:  The eight bits in the Accumulator are rotated one bit to the right. Bit 0 is rotated into the bit 7
position. No flags are affected.
Example: The Accumulator holds the value 0C5H (11000101B). The instruction,
RR A
leaves the Accumulator holding the value OE2H (11100010B) with the carry unaffected.
Bytes: 1
Cycles: 1
Encoding: | 0 0 00 [0 0 1 1|
Operation: RR
(An) < (Ant+l) n=0-6
(A7) < (A0)
RRC A
Function: Rotate Accumulator Right through the Carry flag
Description: The eight bits in the Accumulator and the carry flag are together rotated one bit to the right.
Bit 0 moves into the carry flag; the original value of the carry flag moves into the bit 7
position.No other flags are affected.
Example: The Accumulator holds the value 0C5H (11000101B), and the carry is zero. The instruction,
RRC A
leaves the Accumulator holding the value 62H (01100010B) with the carry set.
Bytes: 1
Cycles: 1
Encoding: | 0 0 01 [o 0 1 1|
Operation: RRC
(Ant+1) < (An) n=0-6
(A7) —(O)
(©) —(A0)
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SETB <bit>
Function: Set bit
Description: SETB sets the indicated bit to one. SETB can operate on the carry flag or any directly
addressable bit. No other flags are affected
Example: The carry flag is cleared. Output Port 1 has been written with the value 34H (00110100B).
The instructions,
SETB C
SETB P1.0
will leave the carry flag set to 1 and change the data output on Port 1 to 35H (00110101B).
SETB C
Bytes: 1
Cycles: 1
Encoding: [ 1 1 01 Jo 0 1 1
Operation: SETB
(C)«1
SETB bit
Bytes: 2
Cycles: 1
Encoding: [ 1 1 0 1 Jo 0 1 o [ bitaddress
Operation: SETB
(bit) « 1
SJMP rel
Function: Short Jump
Description: Program control branches unconditionally to the address indicated. The branch destination is
computed by adding the signed displacement in the second instruction byte to the PC, after
incrementing the PC twice. Therefore, the range of destinations allowed is from 128bytes
preceding this instruction to 127 bytes following it.
Example: The label “RELADR? is assigned to an instruction at program memory location 0123H. The
instruction,
SIMP RELADR
will assemble into location 0100H. After the instruction is executed, the PC will contain the
value 0123H.
(Note: Under the above conditions the instruction following SIMP will be at 102H.Therefore,
the displacement byte of the instruction will be the relative offset (0123H - 0102H) = 21H.
Put another way, an SIMP with a displacement of OFEH would be an one-instruction infinite
loop).
Bytes: 2
Cycles: 2
Encoding: [ 1 0 00 [0 0 0 0] | rel address |
Operation: SJMP
(PC) « (PC)+2
(PC) « (PC)+rel
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SUBB A, <src-byte>

Function:
Description:

Example:

SUBB A, Rn
Bytes:
Cycles:
Encoding:

Operation:

SUBB A, direct
Bytes:

Cycles:
Encoding:

Operation:

SUBB A, @Ri
Bytes:

Cycles:
Encoding:

Operation:

Subtract with borrow

SUBB subtracts the indicated variable and the carry flag together from the Accumulator,
leaving the result in the Accumulator. SUBB sets the carry (borrow)flag if a borrow is needed
for bit 7, and clears C otherwise.(If C was set before executing a SUBB instruction, this
indicates that a borrow was needed for the previous step in a multiple precision subtraction,
so the carry is subtracted from the Accumulator along with the source operand).AC is set if a
borrow is needed for bit 3, and cleared otherwise. OV is set if a borrow is needed into bit 6,
but not into bit 7, or into bit 7, but not bit 6.

When subtracting signed integers OV indicates a negative number produced when a negative
value is subtracted from a positive value, or a positive result when a positive number is
subtracted from a negative number.

The source operand allows four addressing modes: register, direct, register-indirect, or
immediate.

The Accumulator holds 0C9H (11001001B), register 2 holds 54H (01010100B), and the
carry flag is set. The instruction,

SUBB A,R2

will leave the value 74H (01110100B) in the accumulator, with the carry flag and AC cleared
but OV set.

Notice that 0C9H minus 54H is 75H. The difference between this and the above result is due
to the carry (borrow) flag being set before the operation. If the state of the carry is not known
before starting a single or multiple-precision subtraction, it should be explicitly cleared by a
CLR C instruction.

1
1
[100 1 J1rrr]

SUBB
(A) < (A)-(C) - (Rn)

[1 00

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

1 |0 1.0 1] |direct addressl

1
1

[1 00

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

1o 1 1 i]

B AL TR A
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SUBB A, #data

Bytes: 2
Cycles: 1
Encoding: | 1 0 0 1 | 01 00 | | immediate data
Operation: SUBB
(A) < (A) - (C) - #data
SWAP A
Function: Swap nibbles within the Accumulator
Description: SWAP A interchanges the low- and high-order nibbles (four-bit fields) of the Accumulator
(bits 3-0 and bits 7-4). The operation can also be thought of as a four-bit rotate instruction.
No flags are affected.
Example: The Accumulator holds the value 0CSH (11000101B). The instruction,
SWAP A
leaves the Accumulator holding the value SCH (01011100B).
Bytes: 1
Cycles: 1
Encoding: | 1 1 00 [0 1 0 0|
Operation: SWAP
(Avg) <= (Ary)
XCH A, <byte>
Function: Exchange Accumulator with byte variable
Description: XCH loads the Accumulator with the contents of the indicated variable, at the same time
writing the original Accumulator contents to the indicated variable. The source/destination
operand can use register, direct, or register-indirect addressing.
Example: RO contains the address 20H. The Accumulator holds the value 3FH (00111111B). Internal
RAM location 20H holds the value 75H (01110101B). The instruction,
XCH A, @RO
will leave RAM location 20H holding the values 3FH (00111111B) and 75H (01110101B) in
the accumulator.
XCH A,Rn
Bytes: 1
Cycles: 1
Encoding: | 1 1 0 0 [ I rrr
Operation: XCH
(A) <= (Rn)
XCH A, direct
Bytes: 2
Cycles: 1
Encoding: | 1 100 [0 10 1| [ directaddress |
Operation: XCH

(A) < (direct)

162
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XCH A, @Ri
Bytes: 1
Cycles: 1
Encoding: | 1100 |01 1 i
Operation: XCH
(A) <= ((Ri)
XCHD A, @Ri
Function: Exchange Digit
Description: XCHD exchanges the low-order nibble of the Accumulator (bits 3-0), generally representing
a hexadecimal or BCD digit, with that of the internal RAM location indirectly addressed by
the specified register. The high-order nibbles (bits 7-4) of each register are not affected. No
flags are affected.
Example: RO contains the address 20H. The Accumulator holds the value 36H (00110110B). Internal
RAM location 20H holds the value 75H (01110101B). The instruction,
XCHD A, @RO
will leave RAM location 20H holding the value 76H (01110110B) and 35H (00110101B) in
the accumulator.
Bytes: 1
Cycles: 1
Encoding: [ 1 1 01 [0 1 1
Operation: XCHD

(Aso) <= (Ris)

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

Function:
Description:

Example:

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

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

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

If the Accumulator holds 0C3H (11000011B) and register 0 holds 0OAAH (10101010B) then
the instruction,

XRL A, RO

will leave the Accumulator holding the vatue 69H (01101001B).

When the destination is a directly addressed byte, this instruction can complement combinna-
tion of bits in any RAM location or hardware register. The pattern of bits to be complemented
is then determined by a mask byte, either a constant contained in the instruction or a variable
computed in the Accumulator at run-time. The instruction,

XRL P1,#00110001B
will complement bits 5,4 and 0 of outpue Port 1.
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XRL A, Rn

Bytes:

Cycles:
Encoding:

Operation:

XRL A, direct
Bytes:

Cycles:
Encoding:

Operation:

XRL A, @Ri
Bytes:
Cycles:
Encoding:

Operation:

XRL A, #data
Bytes:

Cycles:
Encoding:

Operation:

XRL direct, A
Bytes:

Cycles:
Encoding:

Operation:

1
1
[01 1 0] 1rrrx

XRL
(A) < (A) A (Rn)

[o1 10 o1 01 ] [ directaddress

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

1
1

[o1 1 0Jo1 13

XRL
(A) — (A) A (Ri)

2
1

[01 1 0Jo 1 00] [ immediate data

XRL
(A) « (A) A #data

2
1

[01 1 0Joo 1 0] [ direct address

XRL
(direct) «— (direct) A (A)

XRL direct, #data

Bytes:
Cycles:
Encoding:

Operation:

3
2

[01 1 0Joo 1 1] [ direct address

immediate data

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

HlT R G0 N CPUEAT X 70 S BRI S AR RE T R B Y o

2 rf A FEHLCPUIE 7E A BRI S IR AN AR AR TR 21 R, EORCPUEME 41T 1)
TAE, B RAEIXAN R 2E I, MBS, FEBERE Wy, 48 E R T AE,
XFER S RERR W . SEELIEFh Th RS R FR O B R S8, 1 s CPU R T 1R 1 SR IEAR Sy v e
o WORAL W R — R Z AT WHE, 24 LA R R R CPUIE SR b, ESR AT R
S5 PRI, 3 AR A7 AE CP U 2 i 32 96— A e B 90 178 SR 1 vl 8o 368 5 MR 40 o T 90 1) 0 T 2%
BA, A2 b B B B S AR R W SRR, BURE & — AN PR — /Mg 5], CPUE 2 Sem
ISR e 5 ol B v ) T oK

M CPUIEAEALEE — /N R WS SR (I . (BRATAHD R TR S FERE) » RAET Bob—AMi
Jedf ek E ) R WIS SR . G SR CPURERS 214556 5k rh Wi RS FE T o 22 AR BEAR e 4%
R R WA RIE, A LU, FEEERRET RS ET, XS RER AR ERE. X
FERIR W RGN Z P RS, WA FWHREThRER P I RGN g BT R 45 .

STCI15F204EA R H H 5 HLER AL T 9 Wil SRR, B0 alE: AhE - Wro(INTO). &R
ORI, AREBHWTIINTL) ERF R 1. A/DH 3R W ICERAZ(LVD)H B, M50 2 (
INT2) . AhBehii3 (INT3) BL K S i i 74 (INTA) . BRah b2 (INT2) o 40 b3 (INT3) &
AP WA (INT4) [ 5 A2 B R e i 4, e 0 iR Wil B A R WA Je 4, mTSEal i
H R S5 RE R . I ] LU 5% 8 IR AC 42 (EAVTE. 7) SRR IS A I F e V57 5 iR v g v
Wrid sk, AT DL FT R R o KT 90 7 S A8 CPUNR) JSEAH I F v 7 R4 54— ehr e s AT DA P
AT A% ) A AT T WIRES s B4 TR TR SR O B T R . R e
Wi SR AT CAAT AR Se SR b T, ez, ARAL G i o i SRASTT AT B s AL S i . 24
PRANFR TRV S 2 1) FP I R0 B P A, F 2 IR SR R 2R 8 2 i IR AR e 1T o

STC15F204EA 2 41 ¥ 1 LI 25 AN v W 28 40 U i R R 6-1 T :
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®6-1 WA

e g FRKT IR | AH RIOE S 2 N B | FR BT S (R ITAR | AR s SR AR | AR KT SO
- ik IR T JRE | Rk A A HIEA
INTO .
o H high PX 1 1E EXO0/EA
Ghahls o) | 0003 0 (highest) 0 0/ 0 0/

Timer 0 000BH 1 PTO 0/1 TFO ETO/EA

INT1
0013H 2 PX1 0/1 1E1 EX1/EA
(MR T)
Timerl 001BH 3 PT1 0/1 TF1 ETI1/EA
ADC 002BH 5 PADC 0/1 ADC _FLAG EADC/EA
LVD 0033H 6 PLVD 0/1 LVDF ELVD/EA
INT2
N " 0053H 10 0 EX2/EA
(AR IBT2)

INT3

o 005BH 11 0 EX3/EA
(O b)

INT4

N 0083H 16(1 t 0 EX4/EA
(S tA) (lowest)

WARBHICE S fe, FRrERFE SEEh S, fl:

void Int0_Routine(void) interrupt 0;
void  Timer0 Rountine(void) interrupt1;
void Intl_Routine(void) interrupt 2;
void Timerl Rountine(void) interrupt3;
void ADC_Routine(void) interrupt 5;
void LVD_ Routine(void) interrupt 6;
void Int2 Routine(void) interrupt 10;
void  Int3 Routine(void) interrupt 11;
void Int4 Routine(void) interrupt 16;
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6.1 HETZEH
STC15F204EA 2 41| 5. HLIV) H K7 22 B 4 4 7 i B n Bl 6-1 s

LT P A EF ]
X e et T L
" ol g N
IE, INT_CLKO v LS % H Wt
AT IP 25752 / S
TCON.0/T0=0 exo  EA " _l /’ IRoRsE B
INTO —o— L o ’ ,
| o high
TCON.OATO={ g
ero | »
Timer0 / TFO —}l—o/—o/lrc PTg\z N 4
TCON.2/ITI=0 Exi | " N
INTI —o~ EIH—o— oo oy
TCON.2/IT1=1 I
ETI i N
Timerl / TF1 > o/—<)|/c PTol\z o
| "
EADC ol el
ADC FLAG o Mo My 7 iy
I 7
ELVD | Ul
LVDF ) 0/—</|c PLVD O— | |
|
|
EX2 W 21 A o
—_— )% To b WA S g gz il 67
w2 — ’ MR
|
— EXS b | btk se g,
INT3 T ek s e v |
|
—_— Y Ferf B S b
INT4 s A N
| rh T O S 44 ] 5 0 g v
I low
EA|
\Global Enable
EA

K6-1 STCISF204EA £ %17 i &2 Gu 4514 K]
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AR WTO(INTO) AT AMEE B LANT D RE o] _E AT, XOn] R Rl . 15 S RAN 6
W () s A7 S 67 T 27 A7 2 TCONH (I TEO/TCON. 1 FMIIE1/TCON.3 o 2440 o b I 2% 2 7 49 Wi I8/
Ja, HWrbR B TEOFIIEL 2 H3#7350. TCONZFf7-#% F IITO/TCON.OFIIT1/TCON.2 R 5E T 4b
B AR WTOAT & BT il A R & R BRI R . WSRITx = 0(x = 0,1), A RGAEINTx(x = 0,1) IR
) E TR BRSSP AN . WHRITx = 1(x = 0,1), A RGEAEINTx( x= 0,1) IR
IR IR J5 A TT P2 AR AR T . A58 T O(INTO) AT 138 r 07 1 (INT 1) 7] DA T 88 F B 3
H AR UM i

SE I A ORI LI T SR AR AL R TROMTR L. 2452 I 88 FF A7 28 THX/TLx(x = 0,1)% HB, ¥
HARENTFx(x = 0,1) 4 B AL, Ak A . LU LT iz et 2s b i, w2t
3 bR EALTEx(x = 0,1) 2l A7 4 .

A/DEESH 2 HADC_FLAG/ADC_CONTR.4E KA 1. %07 75 FH AT R

(BRI (LVD) 12 FHLVDF/PCON. 515 3R 2 A2 ) o %47t 55 T 5 e

SR (INT2) | A1 1873 (INT3) K Sh 35 i 4 (INT4) #50 flE BRIl A . 4o
W7 2~4 11 o W7 15 SR AR AR AL B BRBRE SR T, KR O] UL 2 A R H B R 4% R AT S B
EXn=0(n=2,3,4), 1X%erhlis Kbz LN 2 F M BIE0. Ahirhbi2 (INT2) « 413 b ki3 (INT3)
T A1 e 4 (INT4) A 07 LU T4 200 AL Js e e

B TR W i A AT R R EE N R 62 -

26-2 PR
FH TR fih R AT AN
INTO N _ . N N A
(Sh R 0) (ITO=1): FREAY:  (ITO=0): ETHSAI R Bl
Timer 0 SE ) 2803 H
INTI1 . o ; UL
SR 1) (IT1=1): PR (AT1=0): LFA-HF R RS ]
Timerl EN 2813
ADC A/ DG 58 i
LVD FLYR FE R R B 2 T LVDAS I H
INT2 .
ohipiz) | THEH
INT3 .
Ghmgz) |
INT4 .
Ghapiga | EEA

T I L R T AT PR ]
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6.2 hTHTFS

e . fr it K 755 -
15 fiik LR . Lsp | EfuA
IE Interrupt Enable ASH | EA |ELVD|EADC| - | ETI | EXI | ETO | EX0 |000x 0000B
IP Interrupt Priority Low |B8H [ - [pLvp [pabpc | - [ P11 | px1 [ p1o [ PX0 |x00x 0000B
TCON | Timer Control register | 88H | TF1 | TRl | TFo | TRO | IE1 | IT1 | 1EO | ITO [0000 0000B
PCON | Power Control register | 87H | - | - |wbr| - | GF1 | GFo | PD | IDL |xx1x 0000B
INT CLKO |EXternal Interruptenable) o | - [ x4 [ Ex3 [ Ex2 | - | - [TiCLKO[ TOCLKO | 00 o0
- and Clock output register
ADC_CONTR| ADC control register | BCH ADCJOWER'SPEEDI|SPEED()|AD(‘,7FLAG| ADC_START |CHSZ | CHS1 | cHiso | 0000 0000B

ERABIH T 5STCI5F204EA 2 41 By (LA W AH 26 (0 Bl A5 29 47 2%, R IHZE— Hb XX s 35
FE8AT A

1. P £ 1FHF EFZRIEFMINT_CLKO

STC15F204EA & 51 8. LCPUSS A Wi () 1 i Bl B ki, B> R BT A& 75 4 70 1 v O
RN E R W RS AR RRIE (IE NS FRIhRE /A%, B M7 Wit AASH) #Hiliy, Hika
LI

IE: Ji oirarfrae (WAL-4k)
SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO
IE A8H name | EA | ELVD | EADC - ET1 | EX1 | ETO | EXO0

EA : CPUR I fo i 5mIf6r, EA=1, CPUJF# T W, EA=0, CPUJEHITA b,
EAFIAE RS2 A8 i W R VTR R 2 i) . BN A i B Je 2 EA R ] ; FL A 52 %% R s E
U A T o R A )

ELVD : fICEAS I BT sovr4z, ELVD=1, FVHICHEANFWT, ELVD=0, 2% IFA% A 7.
EADC : A/D#;#diibi a6z, EADC=1, RYFA/DHEHW, EADC=0, 2% 1-A/D#; k.
ET1: EN/ATEES TR S A o ez, ET1=1, FRUFTIHE, ET1=0, 25 ET19Hr.
EX1: S vrhr, EX1=1, fRVFsrhlridl, EX1=0, ZE1EAMHA k.
ETO : TOM %t b fa 42, ETO=14iTOF 1, ET0=0%% L TOH .

EXO0 : #MErfirorhir soiefr, EX0=1VFrir, EX0=0%% 1 ik,
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INT_CLKO#STCI15F204EA 2 51| 8 5 HLFTHE 2547 2%, HubikAE8FH, INT_CLKO#% 3 R
INT_CLKO : AN e fo VERII B 27 77 4%

SFR name | Address bit B7 B6 BS B4 B3 | B2 B1 BO
INT_CLKO| &8FH name - EX4 EX3 EX2 - - |TICLKO|TOCLKO

EX4 : AMBrr4(INTA) K 0 vr6r, EX4=1 07k, EX4=0%% 1Ly, 4504 (INT4) 2
AE N B AU

EX3 : AN (INT3) T R vrfhr, EX3=11dh W, EX3=045 11 k. 45543 OINT3) t
Hee Rl .

EX2 : AMEBPI2(INT2) S e, EX2=17 i, EX2=024% 1L rblir. AhEEeh 2 (INT2) A
BERAE N BRI .

TI1CLKO,TOCLKO 5 FR Ik o 5%, fEMAEN4H.

STCI15F204EA R4 H. i HLE AL LG, TEFIINT _CLKO#:iE0, HAHFFEFE “17 838 “0” IE
FIINT_CLKOMIAHRIAL, S A0 VFERAE (b 25 Wi iy w7 R i o o8 i — A w0 e 1 o
IR RN CPUF B . SERTIER N 25 0] A7 #5:/E 48 4>k 8 (SETB BIT; CLR BIT) , 7]
1 E48 4528 (RIMOV IE, #DATA, ANL IE, #DATA; ORL IE, #DATA:; MOV IE,
A%) o BHINT CLKO (AA[AFhh) N A AT MOV INT _CLKO, #DATAE 4 KAfH .
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2. RERL A RITHI T FRSIP
STCI15F204EA 251 41 WL 43 7 A WA BT A S 2, B oMb i (INT2) bbby
3 (INT3) A4 (INT4) S5, i o i s U5t v 4 P v 10 56 4% v i BG4 2 e b, 7
SRR WHRE . — A IELESAT BURAE e b B s s AL Se g b B B e T, (B RR B 5 — A
e W T, —BEHATRIS R, BRREFEARETL, R F T EHPAT—%IES
A RE M RHT ) R T . DA IR AT IS 4N T TH R Ak S AR -
VAR S g W mT e i p S 2 e i R W, e 2 AR
2 AT — Al b i (N R R OB R, — BAF BRI, A2 PR e 1 [R5 W B wh
STCI15F204EA RHIH WL - WA — MR T A7481P, L ik yBsSH, HEHET
SR H N, BDATEAT S R W W R, PR AT A s X
IP: it se gl F 7 ey (WA SH4h)
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
P B8H |name| - | PLVD | PADC | - | PTI | PXl | PTO | PX0
PLVD : &R b A0 58 R 406 . PLVD=1, &KWl o i 58 XM A0 5 2% v i
PLVD=0, A& A e ORI Se g bt .
PADC : A/D##Hr Wi 56 45 %167 . PADC=1, A/D# b E N &AL e g i
PADC=0, A/Di%Hrbibie SCNRAR a2 .
PT1: ERFERTIHWIL A HIEHIAL, PTI=1, ERFERTIHWE RSP w; PTI=0, &
IS8T 1 7 SRR S 4
PX1: ANEBARWT AR WA SE ez HiI 6. PX1=1, AN WrE UL e H bl PX1=0, 4MiE

HH T 1 ORI e 2 .

PTO: SERfZRTOH W Je iz hIfr. PTO=1, EHFTOE o ymg W PTO=0, &R 4%
TOE SR 24 W .

PXO0: AMH W0 T S gz il i . PX0=1, AR o SO g i PX0=0, A
HT0E SRR S 2

R T AI Se R ) A A AR TP S L B e P R P B U7 ANE 707, A AL B 4R A B T
EFR 2 TEHIPII N A . AR % R R i i BT AL e 9 . STC15F204EA R 51 5L HLE AL 51PN
00H, AR Wil 34 ARAR S 2% A o
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3. ERTEE /T BT HI HF EESTCON
TCONNER 8T HESTO. TIHEH 272, FEWHAFETO. T H A Wi Al Ah i ok

R TRAS, TCONAE R :
TCON : SEW 28 /118 as b dl 277 8s (Al 5-4k)

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

TCON 88H name | TF1 | TRI1 TFO | TRO | IEl | IT1 | IEO | ITO

TF1:

TR1:
TFO:

TRO:

IE1:

IT1:

IEO:

ITO:

Tl AR & . TIgARFTHELLE, WYMEFF I T4, 2 28 5 i ik B
“1” TF1, [ACPUIENRMM, —EARFRICPUMR RIS, A B EE “0” (Al
RS “07 ) .

SE I AR 1 HB AT HIAL

TO% H AR E . TORE RVFIFELAGE, MWHMEFFGEMITHE, G/ e, s
“1” TFO, [MCPUIERAFW, — EARFECPUMIN iZ R, A i EiE0 (Hn] d ik
BAFHEO) .

SE I AR 0B AT 5 AL .

ShESFTL (INT1/P3.3) Hlrigkbr&E . 1E1=1, A CPUIE R, 24CPUN N
W RS €07 1E1.

AN R W1 AR BTSRRI AL . IT1=0, INT1/P3.35| LA T ak N Bt 5 8 ml fdok
AMEBHRWTL . IT1=1, ANy R B ik 7 5

AhEp 0 (INTO/P3.2) HWrERbrE . 1E0=1, #MEd W0 CPUIE R T, 4CPUN
NANH B, HAERE “0” TE0.

AR O T R 2B R R AT . 1T0=0, INTO/P3.25| i _F i) TRyl ek By 25 ] fik A 403
0. 1T0=1, A~ 0N T FEvR ik 7 2.
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4. RERNPEHEXFFR: BIREHIFFRPCON
PCON A ML i) 5 47 %%, PCONKE 31T«
PCON : HE {75 77 4%
SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO
PCON 87H name LVDF GF1 GFO0 PD IDL
LVDF : KRl b A7, HHT&ETEEE*‘M*%M@**T“EH

FEIE TAEA SR ARSI, a8 A f R Ve R TR AN T I s, AL E
ZNEL, SREAN WO S8 R vEIEoc. BIFE A A R VeIl TR AR U T TR
SR, ANEGBA VBRI T, 2 E s 2 EHRAE, WEofE, W
PR A IR Ve e R SEAR TR A I T TR RS, 28 X F Bl i M L.

FESE NP TARIRZS AT, a0 SR A I H B AR Fe VP ] = A b W, DU RN i AR 5
i, ZAREAC I A TAE AR ThFE . an SRw s vF ol P AR AR A DU BT, U 7E 2N
PR S, AR AT AR 4k Sk TR, 7530 TAE B Ve ol TR AT I [ THE FLE
Ja, FPEAAR AT A BT, EEEMCUM s HIRAS M

YR 2 1) 27 A7 25 PCON A 1 At AL S A A I R W e o¢,  ZEEAME A 21

TER BT SR VT B AF 2R IE A, R H ARSI W A B2 1 78 V47 2 ELVD/IE.6

IE: Jl eiFarfias (WALF-4k)

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

1IE ASH name | EA | ELVD | EADC - ET1 | EX1 | ETO | EXO0
EA: CPUKIEH W RVFEHINL, EA=1, CPUH W, EA=0, CPUBMHTA K I Hif .

EA PR PR A AP W7 S VFIE P 5] o B 2% o il ¥ 5B SZ EAR ] LA 3245 AR T
CL R H T FC VR A A 42

ELVD : {&JEA W R id-6r, ELVD=1, REEERN T, ELVD=0, Z& - W,
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5. A/DEEHRITHI ZF F25ADC_CONTR
ADC_CONTRNA/D¥ etz 75 /7 4%, ADC_CONTRHE a0 T -
ADC _CONTR : A/D#EHufz ] 25 17 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
ADC_POWER : ADCHLJEZ A7 . *4ADC_POWER=0H}, 3MJADCHLJE;

*ADC_PWOER=1K}, $TFFADCHJA,

ADC_FLAG: ADCH##H450brEAL, I T RA/DEHM F . MA/DFEHTER)E,
ADC_FLAG=1,ZHKMiE0. NERZA/DEHEE R SG HiZAL G =4 F
Wi, 2R ZAREAA/DE R TER, MA/DE TR,
ADC FLAG=1, — & ®EH/#O0.

ADC_START: ADCHH#ejm =0, WEN “17 B, FFahH, ik &80,

A/DE A 75 A7 4 ADC_CONTRH [ AN, 5 Wi TE 5%, TEMAENA.

FEF W VPR AEARIEA,  A/DA% 4 35 1) 7 70 V7 2 EADC/IE.S

IE: il RvraifEas (W ALSHi)

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

IE ASH | name | EA | ELVD | EADC | - | ETI | EX1 | ETO | EX0
EA: CPUMEH W o 4&hilhr, EA=1, CPUFFJSH M, EA=0, CPUJ#STA 1 i Hidh .

EARE R A4 b I S0 VTR BRI A o BRIV Hh Wil i S 2 EATE ] s FLUGE 32 25 il 5
CLH T SC VR Az ) o

EADC : A/DE#b Wi 0¥z, EADC=1, Fo¥FA/DEEHFKr, EADC=0, ZE1-A/DEHrblk.
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6.3 TR

BRAME T2 (INT2) . Ah i rh i3 (INT3) f4h i efibi4 (INT4) 4F, STC15F204EA £ 418 f
WL BT A F R WS 2 AN W e e 2, 5 T3 2 vp i SR8 AT g R A v A0 Sl 2% b T R ARG A1 2
FrpWr, AISELE R W IR SR R E . — AN IETEBAT R AR Se g Wi s A S b T T R
Wr, (EAREY 5 — MR P W T Wy, —BEPATRIZ R, BFREFEARETL, iR [F EE
7 Ja BHAT — 2482 A BEmI NG TR BT G o AR BTIR T IR R o T TN 2R A K«
L AR S W o] 4 AL S b B BT e i, 2 ANRE .
2 ATAT —FprR W CRE R\ HE AR , —EHARImWN, ANEERLE B R 2 A W B

7 -

24 [l i 2 LA R — e S ) o W 2RI, W — N ZORAF R AR 55, BT A AR K &R IR
Fro XM TAERNUERA, EFRNAAET DML EH, STCISF204EA R H#
B I S 2 O T -

SRR i IRFP
0. INTO (highest)
1. Timer 0
2. INT1
3. Timer 1
4.
5. ADC interrupt
6. LVD
7.
8.
9. _ !
10. INT2
11. INT3
12.
13.
14.
15. - \/
16. INT4 (lowest)

WARAEHIC S A, W EWE S S, Bl

void  Int0 Routine(void) interrupt 0;
void Timer0 Rountine(void) interrupt 1;
void Intl_Routine(void) interrupt 2;

void Timerl Rountine(void) interrupt3;
void ADC Routine(void) interrupt 5;

void LVD_Routine(void) interrupt 6;

void Int2_Routine(void) interrupt 10;
void Int3_Routine(void) interrupt 11;
void Int4_Routine(void) interrupt 16;
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6.4 FRiETALIE
2R e A T B CPUNR S, FEREFP R R IBT,  BEORAEHAT a0 A

K r b ) B Ak 2 2 R P T AR PC
- AT AR R T AR 55 R o

HH TR 55 R TSRS A2 i A LA — S48 A o AR IR 95 R /7 TSRARETT (R 73R [1]) 45 4
SR, CRPCIEMAR A EE, JHREEOR A Wi E, 2 Ja NEREF IO R AL 4k ST

R W ML, kR R T B AR PO A BB AR T I R, A% WA X R R
TR 5 R R A ek . & WTEIR SRR PP O e (R i) Y-

L ZRTIEPEHAAT IR 2 i IT 2 B
2. PCIEMIEAR;

3. BRI

4. FH 1E ) 25 55 He A o

5.

6

Hh Y Hh T i
External Interrupt 0 0003H
Timer 0 000BH
External Interrupt 1 0013H
Timer 1 001BH
/ 0023H
ADC interrupt 002BH
LVD 0033H
/ 003BH
/ 0043H
/ 004BH
External Interrupt 2 0053H
External Interrupt 3 005BH
/ 0063H
/ 006BH
/ 0073H
/ 007BH
External Interrupt 4 0083H

ML HAT RN B, SR A B INTO/ INTL/INT2/INT3/INT4A1E R b5 25 A7 A1 i 22 /11 5
P20, TR/ B L S SR AR BRI B SIS E,  Hoe b W S SR bR B AL
35707 BT b m BN D RO TR R AR A 2 TR SR 7, FTUA BRI 58 1 465 2@ N
BhEL 44, kit R & X (LJMP MAIN) o
= ARREHIRETIE LB RETHE A

RETHE4 AR AL 15 HIPCIR [ 2] JF K b I i3 5, (HRETHE V&G 15 % b W 0 26 20k 24 b
REsHIThaEe, s RESINTBIIEIT, GRS IR s R g 1 b SRk At
Wi N/

P AE TR IR S FE R R BEAT T ONARERAE, MIAERETIHE A $04T B N HE AT AH BE AR H A% 4
1, BIAE AT AR 55 F2 7 FH PUSHAE 4 5 POPHE A W S s A, 75 DU AS BE 1E Ay i [ T
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6.5 SMERPIHT

AP H BT O(INTO)FH S5 H BB LINT D) fid A A PRk 7 20, B TRV BT B v ¥ ] fis ke =X
AR B A 77 Ko

TCONZF A7 %% FF HIITO/TCON.OAIIT1/TCON.2 WL 5E 1 AP WO AT 12 A AR B 240 ] fih
RIS R B . I FITx = 0(x = 0,1), A4 RGAEINTx(x = 0,1) IR _EF- A5 al R B us
Ja B mr e AR AN W, G RITx = 1(x = 0,1), HPA RGAEINTx( x= 0, )R T B 5 A4 ml =4
ARERE T, A0 B O(INTO)AT #1348 B 1 (INT 13 7] LA K5 80 7 WL fat i i e i

yh b2 (INT2) . Sh 73 (INT3) K Ah s b4 (INT4) #5 e R BRI il sz o A1 o b
2~A 11 W SR AR B BREASR T, SR P AT, MAETET R IE707 . A N 1 T AR 55
FEF AT J5 BEXn=0(n=2,3,4), XL Wiid KRR G 2 H B HIIE 0. 1 L8 opt ik sRobr 2 47 1
T D 1o 0 LR R e O A0 VR R €07 CRRBRIEFD) o SRR (INT2) . 4036
o 73 (INT3) J% 415 o 74 (INT4) 1 7] LU 05 20 P AL M gt EbL A s

H T RGeS o AR s W 5| R LG, B DO T R A IR, NG 5 Rz &2 D
YERF2ANET Bl o A AN W AT PR AT A, B2 SR DA ZRUAE A L PR 5| B0 A 5 v F S 2 /D LA
B, T HARH AR R 2 b — AN B, A RERRORZ N RS RCPUR I R . [RIFE, iR AN R
Wi LT BRI Aok, TSR A ZBUE AR . 1) 5 | R 2 R T B T A D LN
M L v FP B PR R R 4 2 b — AN Bl IXRE A BB CRCPURE B A I 21 1% b T+ UT T %

o
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6.6 FMEBARETANIRIZRF (CIZF AL RIZF)
6.6.1 FPERARETOINTO) NN FE 7 (T S #F E A G T REE B

CizFr:

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

% < FRSTC 15 R F1 8 HLAMHER TOC L FH R FHT) —oneeemeeemee J

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

/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
L S g e )i 7 M —— */
o T e e e N CH 1 L6 G2 g — *

/* */

#include "reg51.h"

bit FLAG; I E TR R 0:R A R
//External interruptO service routine
void exint0() interrupt 0 /R IT0 ([ i kik 0003H)
{
FLAG = INTO; /73 INTO(P3.2) % IR A, INTO=0( T P& Y Falling ); INTO=1( I~ F}#{}Rising)
¥
void main()
{
ITO = 0; /1% B INTO e Wifi & 77 2% (1:Falling only 0:Rising & Falling)
EX0 = 1; /IFCVFINTO Hrli
EA=1; /1T A
while (1);
¥
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LHRIERF:

/* */
/¥ --- STC MCU International Limited */
€ wen FRSTC 15 B FL WL 1 BT0C L THES/ T BEIS) <wemeemmeeeee */
/* --- Mobile: (86)13922805190 */
/* -—- Fax: 86-755-82905966 */
/* -—- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com --*/
AL S e T i e 11— i
P AR o B B R B T STCHY Yk B TR —emmeeeree %/

/* */

FLAG BIT 20H.0 L ETHEBT 0: R BR A Ib

s

;interrupt vector table

ORG  0000H
LIMP MAIN
ORG  0003H sFE 0 (1 B Ukl 0003H)

LIMP  EXINTO

ORG  0100H
MAIN:
MOV SP, #TFH AIUBAHERR TR £ SP
CLR  ITO ;UEE INTO YR ik % 77 2 (1:Falling only 0:Rising & Falling)
SETB  EXO0 S FCHFINTO Hor b
SETB EA ST Sy
SIMP  $

s

;External interruptQ service routine

EXINTO:
PUSH PSW
MOV  C, INTO S INTO(P3.2) % IR,
;INTO=0( T 4% Falling ); INTO=1(_F- J}-¥4Rising)

MOV  FLAG, C
POP PSW
RETI

END
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6.6.2 SMERFETIANTH AR IZS (AT 2 #F B AR R A I

C2FF:

/* */

/* --- STC MCU International Limited */

[* - JHRSTC 15 FR I HLANT A W 1L FH 0 T BRI ) - */

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

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

/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
/% QAR EAERE Y A B E LR R SRR, - */
[ VG LERE T A L FE R BT A T STCI kL AR T - */

/* */

#include "reg51.h"
bit FLAG; //1:rising edge interrupt 0:falling edge int

//External interrupt] service routine

void exint1() interrupt 2 /INT1, interrupt 2 (location at 0013H)
{
FLAG =INT1; //read INT1(P3.3) port status, INT1=0(Falling); INT1=1(Rising)
H
void main()
{
IT1=0; //set INT1 interrupt type (1:Falling only 0:Rising & Falling)
EX1=1; //lenable INT1 interrupt
EA=1; //lopen global interrupt switch
while (1);
}
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CHRIZRF -

/* */

/* --- STC MCU International Limited */

% < FRSTC 15 R F1 8 HLAMHE T L (L TR R ) —omeeemeeemee J

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

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

/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
S g e T M ———— *
P VEAERE R B A T STCH BB AR - */

/* */

FLAG BIT 20H.0

s

;interrupt vector table

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

MAIN:

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

s

;External interruptl service routine

EXINTI:
PUSH PSW
MOV  C, INT1
MOV  FLAG, C
POP  PSW
RETI
END

;1:rising edge interrupt 0:falling edge int

;INT1, interrupt 2 (location at 0013H)

;initial SP

;set INT1 interrupt type (1:Falling only 0:Rising & Falling)
;enable INT1 interrupt

;open global interrupt switch

;read INT1(P3.3) port status
;INT1=0(Falling); INT1=1(Rising)

R IE E SRR T AR A
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6.6.3 FMERFET2ANT2)AMIXFZF (REEB )

CigFF:

/* */

/* --- STC MCU International Limited */

/% - WIRSTC 15 BRIV HLAMEEH W2 (INT2) (T FEHY) —mememeeeeeee */

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

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

/* --- Tel: 86-755-82948412 */
/* -—- Web: www.STCMCU.com */
L e T R i e e T ) E 1 i N — *
/% VEAERE P B F RS A T STCR SR AR ST - */

/* */

#include "reg51.h"
sfr INT CLKO = 0x8f; //- EX4 EX3 EX2 - - TICLKO TOCLKO

//External interrupt2 service routine

void exint2() interrupt 10 //INT2, interrupt 10 (location at 0053H)
{
H
void main()
{ —
INT CLKO |=0x10; //(EX2 = 1)enable INT2 interrupt
EA=1; //open global interrupt switch
while (1);
H
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LSRIERF:

/* */

/* --- STC MCU International Limited */

/% - WIRSTC 15 AV HLAMET W2 (INT2) (FFEHT) —memeeeeeeeee */

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

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

/* —-- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
/* QAR EAERE Y A EBAE S R SRR, oo e */
/% UELERR P R B R A A T STCH Bk AR - */

/* */

INT_CLKO DATA 08FH

s

;interrupt vector table

ORG 0000H
LIMP MAIN

ORG 0053H
LIMP EXINT2

ORG 0100H

MAIN:
MOV  SP, #7FH
ORL INT_CLKO,
SETB EA
SIMP §

s

;External interrupt2 service routine

EXINT2:
RETI

END

#10H

;- EX4 EX3 EX2 - - TICLKO TOCLKO

;INT2, interrupt 10 (location at 0053H)

;initial SP
;(EX2 = 1)enable INT2 interrupt
;open global interrupt switch
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6.6.4 SNERFRER3ANTI) AN FZF (NP5 A g

CiEFF:

/* */

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

/* - JHZRSTC 15 RFNEF T HAMEE W3 (INT3) (F FEHY) <memememeeeen */

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

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

/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
L e T i e L s i N ——— ol
Tt S G N Vo112 g m— *

/* */

#include "reg51.h"
sfr INT _CLKO = 0x8f; //- EX4 EX3 EX2 - - TICLKO TOCLKO

//External interrupt3 service routine

void exint3() interrupt 11 //INT3, interrupt 11 (location at 005BH)
{
}
void main()
{ —
INT CLKO |=0x20; //(EX3 = 1)enable INT3 interrupt
EA=1; //open global interrupt switch
while (1);
}
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LSRIERF:

/* */
/* --- STC MCU International Limited */
/% - BIRSTC 15 RAVH T HLAMT T3 (INT3) (FFEHT) —oememeeeeeen */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* —-- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
AL S e i E o A 11— */
AR I 5 e AN Oy N (017 g o1 J—— ot

/* */
INT CLKO DATA 08FH ;- EX4 EX3 EX2 - - TICLKO TOCLKO

s

;interrupt vector table

ORG 0000H
LIMP MAIN

ORG 005BH ;INT3, interrupt 11 (location at 005BH)
LIMP EXINT3

ORG  0100H

MAIN:
MOV SP, #7FH ;initial SP
ORL  INT CLKO, #20H  ;(EX3 = 1)enable INT3 interrupt
SETB EA ;open global interrupt switch
SIMP  §

s

;External interrupt 3 service routine

EXINTS3:
RETI

END
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6.6.5 SMERFETAANTA)ANIKFIZF (REEE I

CigF:

/* */

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

/% - WHARSTC 15 5 LT WIS b T4 (INT4) (FFENT) <o */

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

/* —-- Fax: 86-755-82905966 */

/* —-- Tel: 86-755-82948412 */
/* --—- Web: www.STCMCU.com */
L B e e L e TS & T0 T 1 N —— *
EF T I e LI I Yl L3 Y 5 — *

/* */

#include "reg51.h"
sfr INT_CLKO = 0x8f; //- EX4 EX3 EX2 - - TICLKO TOCLKO

//External interrupt4 service routine

void exint4() interrupt 16 //INT4, interrupt 16 (location at 0083H)
{
H
void main()
{ —
INT_CLKO |= 0x40; //(EX4 = 1)enable INT4 interrupt
EA=1; //open global interrupt switch
while (1);
H
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LRIZEF

/* */

/* --- STC MCU International Limited */

/% — HIRSTC 15 RIVR R HUINBH W4 (INTA) (F AT oo */

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

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

/* -—- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
AL e e o e LTI TG *
/% VEAERE P B F R S A T STCR SR AR ST - */

/* */

INT_CLKO DATA 08FH

s

;interrupt vector table

ORG 0000H
LIMP MAIN

ORG 0083H
LIMP EXINT4

ORG  0100H

MAIN:
MOV  SP, #7FH
ORL  INT CLKO,
SETB  EA
SIMP  §

s

;External interrupt4 service routine

EXINT4:
RETI

END

#40H

;- EX4 EX3 EX2 - - TICLKO TOCLKO

;INT4, interrupt 16 (location at 0083H)

;initial SP
;(EX4 =1) enable INT4 interrupt
;open global interrupt switch
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= 2 oo N kL B2
FT7E ENTEE/iHHES

STCI5Fxx R4 B A HLANE R B T A 16401 B I 28 /i B8 TORITL, ‘e A1#8 B A i %05 A
%aﬂ“ﬁﬁﬂﬁiﬂlﬁiﬁéﬁﬁo KRR B B 8%/ 1HBUEs (TOFITL) , FEARFIR TN RE 25 A7 % TMODH #0f —
PRI — C/TRIEFFTOBLT LA E R S50 A T B8 . e 8% /108 iOAZ O3B AF 2 — AN vk o 3
2%, FOARFUEN KA T U B, OB T UK ORYEAS R an ST Bk ok B R gt e, N E
1 B2 W1 1 e P B e 0 B R L e 0 g = R - @ LI o (= ) 1 PR 7S
THEUK RSk B B A HLANER B (TOONPS. 4, TIP3, 5), WA, &Esk— kot hnt .

2 A /TR TAREE RS, RE IR D) RE 37 A7 A AUXR A U TOX T2 AN T1x 1293 53 R 5 A2
BRI/ 1218 58 RGBT ORA09) JEAETORIT AT 8. 2 e A58 /i 38 TAEZE TS =,
B, e AINER ik i A 43 B

SEI 28/ EER 0 AFh TAERER: B0 (1647 BB B REAR L) , A0 1 (1647 52 I 2% /i HU oA
), 02 (847 BB EEEA ) , AIC3 (BASHLE I 28 /11 5088) o 8% /i B s 1R 3 4h,
oAb TAER NS e N 28 /T B8 0 R, TIFER SR oL, 2 1kih 4.

71 ERESR/ T HENEXFERSR

e Hik T Breat RARS g | st
TCON Timer Control 88H TF1 | TR1 | TFO | TRO | IEl IT1 | IE0O | 1TO | 0000 0000B
TMOD Timer Mode 89H |GATE| ¢T | M1 | Mo |GATE| ¢/T | M1 | Mo [0000 0000B

TLO Timer Low 0 8AH 0000 0000B

TL1 Timer Low 1 SBH 0000 0000B

THO Timer High 0 8CH 0000 0000B

THI1 Timer High 1 8DH 0000 0000B
AUXR | Auxiliary register | 8EH |Toxi2|tixi2| - | - | - | - | - | - |00xx xxxxB

External interrupt - [ Exd4 [ Exs [ Ex2 | - [ - [TicLko| TocLkO
INT CLKO | enable and Clock 8FH x000 xx00B
Output register
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1. ERTEE /1T H ST HIZ F RS TCON
TCONNZE I 28/THEAS TO T1RE G2 /245, [RIBTBIAETO. T 1% H A Wil A A5 17 5k

YRS, TCONAE AR :

TCON : ER &%/ Eas th st 9 A7 g8 (A7 k)

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

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

TF1: Tl WibrE . TUBERVFTTECLE, APIME I LT 27 28 i H B i s
“1” TF1, [ACPUERTM, — B {RFFRICPUNIN R, A dfifthdE “0” (Wl
B “07 ) .

TR1: ERSTIFEEITIEHIN . ZA R EMAEE . MGATE (TMOD.7) =0, TRI=1H]%k
AT THEL, TR1=08 22 1ET1iH4. *MGATE (TMOD.7) =1, TRI=1HINTI1%ijA
P, A R VFT L4

TFO: TO% HHWibrE. TOR Vit 8Ll G, MAMEFFGEIN LT, SR e, i E
“1” TFO, [ACPUE R, —EL{RFFCPUMIN %I, 7 dEELEE0 (tal il
BAFEO) .

TRO: JER&TORIEATERIG . 2 R EMATEE . MGATE (TMOD.3) =0, TRO=1%k
FRVFTOIF 4G4, TRO=0W}251E-TOI 4. 4GATE (TMOD.3) =1, TRI1=0HINTO%iA
FHUFI, A SEEFTOTHL

IE1: AR 1iERIE (INT1/P3.3) #r&. IE1=1, AN BRI CPUE R, 24CPUMN %
B AR €07 1E L.

IT1: AR W iR A8 AL IT1=0, ATl T RS il s Wil . 1T1=1, M@
W 1R T I Ak T 5K

IE0: Ah#pr ol skiE (INTO/P3.2) #ridi. IEO=14PEBd 0 CPUE K ik, 4 CPUN N 4b
ey, AR 07 TE0 AWMk TR .

ITO: A WrROfh & # AL . 1T0=0, _EFHRE T BRI Al R 4h 3B 0. 1TO=1, #piEH
WroFEE A N B i A 7 5K
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2. ERER/ BB TIEERFER/TMOD

SE I AR B8 HH IR T B8 27 A7 SE TMOD I I A7 C/THEAT 16 3%, TMOD 212 23 1) % hr(Z
SRS afUES, 20 ER /A E 4R e, B TMODKIMIAIMOER. 24
SERT/TF RS A0 1R EAR R, AER3ANE], B N ThRE W~ Fridk

W A74 TMOD L ) DI e A

TMOD Hitl: 89H SAifE: 00H
P NGIEDAS 515
6 5 4 3 2 1 0
|Gate | o | m1 | Mo |Gate| oT | mi | wmo |
\ /\ /
\V4 \V4
TN EE1 SERT 280
A T iRE
TMOD.7/ GATE TMOD. 7#5 i 5E IS 251, B LI LA TEINTLU i S TR A B 1
A AT I E I 8%/ e 1.
TMOD.3/ GATE TMOD. 347 il 72 i %0, B 1B A 7E INTO R Ay 1 A2 TROF il iz B 1
A AT T E I 2% /11280,
TMOD.6/ cT TMOD. 642 fill 5 i i LFH /F 5 I s v Kl T 2 U0 PRI S e 4
(MWW R G Bhim ), B 1HETHEES (AT1/P3. SR N)
TMOD.2/ T TMOD. 24% 1] 5 I 25O FAE /B I 28 B 208y, 1E =  FAE e i 25
(MWWE R G BhimN) , B 1HETHEES (ATO/P3. 4% N)
TMOD.5/TMOD.4 M1. MO S 28 B I 2%/ B s 1 e
0 0 160 B A EAEE N 28, 2 B EPERL_THURIRL TLIAZRIME H
ZEIEANTHIRITLI A,
0 1 1647 e iy 2%/ 1H402s, TL1. TH14:H
10 807 [ Zh R 1 I 2%, 243 H I THLAE SR8 8 3 8 28 AN TL1
11 SEI 28 /BB L B8 (R0 .
TMOD.1/TMOD.0 M1, MO SERS 28 /1 Bra o =0k B
0 0 1667 H B EALE R 4%, 243 HUAPERL THOFIRL TLOAFHIME H
2 AN THORITLOH .
0 1 1647 7 I #% /11 %4, TLO. THOZA:H
1 0 8N H Zh EREH E IS 2%, 24¥a H PR THOA i E E 2h 2 ATLO
1 1 SE I 2RO LI VR N XS 58 I o /i B d% . TLOVE A —ANSA e it

an/TH s, B AREE I SRORHE R AL f . THOUAE A —A
S I 4%, H g I s TP A 1 1 o

190 T 3 [ S T PR A A KMl 0513-5501 2928 /2929 / 2966 B2 0513-5501 2969 / 2956 / 2947



STC15F204EA R F B A IR HARZFEFSE : www.STCMCU.com I A 741 13922829991 BF R i : 13922809991

3. BT FERAUXR

STCI5F204EA R FIH il 1T HI80S1HL Fr i, HAEAAL 48051, &K 250158 I 25 1 & AL
Ja AR G801 AL, B2 40, IXJ2 N T A E4i8051. (WAl AT 127000, 18 % B #r
BN R T e 2R A 2R AUXR, 4T0, TIHEE 1T, 111N 248 S BT H 2 B E K, 3
Fl24fs, TR

AUXRAE AT
AUXR : HliBh25 47 8%
SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO
AUXR S8EH name | TOx12 | T1x12 - - - - - -
TOx12: 0, SERFEF0RAESI8051THEE, 125000 1, EHZR0N 2L S58051 11265, A4
Tix12: 0, SEN#URAES805 1, 127040 1, i 2% LR R L8051 11265, A4l

4. TOFAT1RYAT$h 46 LB B 7 28 FSMEB AR if 72 1FINT_CLKO

CLKOUTO/P3.5FICLKOUT1/P3.4 1 i £ t 4% i HINT_CLKO 77 47 #% I TOCLK O o 1
T1CLKOf . CLKOUTOR %y H B B 45 2 H 7 B #5042 1], CLKOUT 1A i Hi B 8 49126 b o I
AL, A LI 8 I 4 75 T AEAE € I 38 A 0 (1647 B 3 E 3 ) B2 (861 B 3h B E,
B, AT S VA LI E B 25 e I, 045 CPU S S 3 o .
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INT_CLKO#% =11 F -
INT_CLKO : AN e it 0 VFANIN Byt 27 17 4%

SFR name | Address bit B7 B6 B5 B4 B3 | B2 Bl BO
INT CLKO| S8FH name - EX4 EX3 EX2 - - |TICLKO|TOCLKO
T1CLKO :

1, ¥4P3.4/TO% JIRC B Mg N & 1 e HCLKOUTL, i H IR fiiisie= T1% 22 /2
7 E A /TR T AR 2 I AL 0 (1647 B 2y B )
WMHRC/T=0, SERBE/ TR NT A R Bt %, -
TILAEE I TR (AUXR.6/T Ix 12=1) (1% H 45i% = (SYSclk) / (65536-[RL_TH1, RL_TL1])/2
TITARAE 12THEN(AUXR 6/ T 1x12=0) i )i t A% = (SYSclk) /12/ (65536-[RL_THI, RL_TL1])/2
WERC/T=1, EN &/ THEERT IR X ARk 4 N (P3.5/T1) vH4L, NI
Hr PR = (T1 Pin CLK)/(65536-[RL_THI, RL_TL1])/2
A I A /AR T TARERE A2 (847 B 2 E A 0)
WMHRC/T=0, TN 28/ TR N & RS bt %, .
TI TAEE TR (AUXR.6/T Ix 12= 1) ({4 AR = (SYSclk) / (256-TH1)/2
TITARAE 12745 (AUXR. 6/T1x12=0) B By AR = (SY Sclk)/12/(256-TH1)/2
WERC/T=1, EN &/ THEERT IR X ARk b4 A (P3.5/T1) vH4, N
PR = (T1 Pin CLK)/(256-THI1) /2
0, AFVFP3.4/TOE M4 AL B Ay e i 25 1 AR B 4

TOCLKO :
1, K§P3. 5/TLUE BIC B 9 € I A5 0B B H CLKOUTO, i th R BRASR. = TOV H /2
7 T I A /T R TO TAEAE A2 I A AL 0 (1647 9 &)y 2 2B 5 5) B
WMERC/T=0, EN 28/ EETOR NN EB RSt st %, .
TOLAEEITIE A (AUXR. 7/TOx 12=1) I [T HE AR = (SY Sclk)/(65536-[RL_THO, RL_TLO0])/2
TOTARAE 12T (AUXR.7/T0x12=0)i )i A= = (SYSclk) /12/ (65536-[RL_THO, RL_TL0])/2
WERC/T=1, EN &/ THEERTOR X ARk i A (P3. 4/T0) T4, NI
PR = (TO Pin CLK) / (65536-[RL_THO, RL_TL0])/2
7 g I A/ AR TO AR AE 2 I 2B AL2 (847 F 2 H e i) B
WIHRC/T=0, SEREE/THEEETO RN N R it %, -
TOTAETEI TR (AUXR. 7/TOx 12=1) I [ Hh A2 = (SY Sclk) / (256-THO) / 2
TOTARAE 1 2THE(AUXR.7/T0x12=0) )i A= = (SYSclk) / 12 /(256-THO) / 2
WERC/T=1, JEN &/ THEERTOR X ARk i A (P3. 4/T0) T4, NI
PR = (TO Pin CLK) / (256-THO) /2
0, AFVFP3.5/T1VE I RC B A i i 25 0 i it

EX4 : AN BAONTS) W i 67, EX4=1R1 i, EX4=0%% (-, 4k INT4) 2

e N B A

EX3 : AMEBHB3ANT3) W R vrhr, EX3=1R7F W, EX3=0%% L. 433 (INT3) th
T R il

EX2 : AN HB2(ONT2) W i fr, EX2=1f1dlr, EX2=0%% (-, 4hbfdiikie (INT2) 7]
FE R AE N Rl
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7.2 ERER/ T EESOTAEAEL

I X 2F A7 AR TMODH M 1(TMOD. 1). MO(TMOD.O)HIBEE . el 2%/ B2 0 4R A [H
TAERE

7.2.1 BRI BEhER)MIRIZEF, BIXREILERNER
R T S 58/ S R0 T E S E S B 166 488, T TR

- AUXR.7/T0x12=0
TFO Interrupt
SYSclk o
AUXR,7/T0X]2=] = Toggle

TLO
sbis) | oy X |crxouro

(8 bits)

P3.5

TOCLKO

[]
FE IS A%/ Tz o 0: 1647 F B H 2
HGATE=0 (TMOD.3)IY, WITRO=1, MISEMF &R iH4L. GATE=11F, FovF b 4 HB o A INTOE i 3
I &0, IXFERSEHUKFENE . TRONTCON 23 4745 N FIFE I,  TCONZF A7 e & 1) B A4 T e
i W _E ST TCONZF A7 2RI o
HCT=00, 2 BEIT SRR RGN b 1 40 St TOXS Y3 RTS8t 40, TOLAETE 5
R HOT=10], 2 EEFFERE RIS kb AP3.4/T0, BITOTAEAETHEUT .

STC15F204EA R A B Fr ML e B 28 A BRI THEOE 2 . — M2 12T, 12N eimt, &
48051 L HLAEIE]; RN —FR 1T, BARBINL, HERES8051 5 F L1245 .
TOF)I# 26 HFFBR D B a7 A7 2R AUXRH I TOX 1245, @02RTO0x12=0, TOM| TAEFE12THE; W
TOx12=1, TOW| TAEFEITHER .

SEI 850H 2 Bk ) 25 /228 RL. THOMIRL TLO. RL THOSTHOF:A [F—/Mihk, RL TLO
HTLOIEA [A— Mk, 4 TRO=0R[ & i 2%/ TH 28 0 2% 1k TAERF, XITLOS A [ P 25 £ [R] B
EAme,ﬁﬂmEA%W§m%ﬁN5AmJMO%an@%ﬁ%ﬁ@ﬁwﬁﬁﬁiﬁ
B, , SFTLOE NN AL S ARL TLO, XTHOE N[N AL E ARL THO. XAEAT LIS ibH
SEIRL 1647 B ARG HE R 88

25 I 250 TAEZERE R 0(TMOD[ 1:0]/[M1,M0]=00B), [TLO, THO] )3 H AN B AL TFO, 1M
H4H3%[RL_TLO,RL THOI PN %5 5 %7 %% A [TLO,THO]

% TOCLKO/INT_CLKO.0=1IF, P3.5/T 1 JHIAC B i€ I £ 0 f I hf Hi CLKOUTO .
iy Y B AT = TO i L % /2
UERC/T=0, SEM 8%/ TH B BTON 4 B RGeS Bt -
TO LAEFE1 THE U(AUXR. 7/TOx 1 2=1) i % HE B 88028 = (SY Sclk)/(65536-[RL_THO, RL_TLO0])/2
TO LAEFE12TAE 3 0(AUXR. 7/T0x 12=0) Fy iy B 8 AR =(S Y Sclk)/12/(65536-[RL_THO, RL_TL0])/2

IRC/T=1, EI 82/ E TR A s Ak N (P3. 4/T0) %, I
it Bl = (TO_Pin CLK) / (65536-[RL_THO, RL_TL0])/2

T 3 [E S T PR A ) HHL: 0513-5501 2928 /2929 / 2966 fEE: 0513-5501 2969 / 2956 / 2947 193




STCI5F204EA RS HIAE R FARFF M www.STCMCU.com B4 AR 30351 13922829991  BFAR il : 13922809991

ERTER0RY 161 B Zh E X R AN IEF

1. CIE:

/* */

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

/% - JH/RSTC 15 R YN HLE R ER01 1667 H ) B 2R - - *

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

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

/* —-- Tel: 86-755-82948412 */

/* --- Web: www.STCMCU.com */
L Bt o e o 3L e oS & 10T 1 —— */
Tt S I Yol g (61 2 Ye I — *

/* */

#include "reg51.h"

typedef unsigned char BYTE;
typedef unsigned int WORD;

/1

/* define constants */
#define SYSclk 18432000L
#define MODEIT

#ifdef MODEIT

#define TIMS (65536-SY Sclk/1000)
#else

#define TIMS (65536-SYSclk/12/1000)
#endif

/* define SFR */
sfr AUXR = 0x8e;
sbit TEST _LED = P0"0;

/* define variables */
WORD count;

/1

/* Timer0 interrupt routine */
void tm0 _isr() interrupt 1 using 1
{

if (count-- == 0)

{

count = 1000;

TEST LED =!TEST LED;

}

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

//1ms timer calculation method in 1T mode

//1ms timer calculation method in 12T mode

//Auxiliary register
//work LED, flash once per second

//1000 times counter

//1ms * 1000 > 1s

//reset counter
//work LED flash
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1

/* main program */
void main()

{
#ifdef MODEIT

AUXR = 0x80; //timer0 work in 1T mode
#endif

TMOD = 0x00; //set timer0 as mode0 (16-bit auto-reload)

TLO =TIMS; //initial timer0 low byte

THO =T1MS >>§; //initial timer( high byte

TRO=1; //timer0 start running

ETO=1; //enable timer0 interrupt

EA=1; //lopen global interrupt switch

count = 0; //initial counter

while (1); //loop
}
/* */
/* --- STC MCU International Limited */
% - FERSTC 15 251 8P HLAE I 220010167 1 2) B, ——nrnomooe )
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
g L I 11 T8 e L T[T N — *
AR BTSSR RN e N oL ST i p—— ¥
/* */

;/* define constants */

#define MODEI1T

#ifdef MODEIT

TIMS EQU 0B80OH
#else

TIMS EQU 0FA00H
#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)

R IE E SRR T AR A
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s

ORG
LIMP
ORG
LIMP

0000H
MAIN
000BH
TMO_ISR

s

;/* main program */

MAIN:

#ifdef MODEIT

MOV
#endif

MOV
MOV
MOV
SETB
SETB
SETB
CLR

MOV
MOV
SIMP

AUXR, #80H

TMOD, #00H

TLO, #LOW TIMS
THO, #HIGH T1IMS
TRO

ETO

EA

A

COUNT, A
COUNT+I1, A

$

s

;/* TimerO interrupt routine */

;timerO work in 1T mode

;set timer(Q as mode0 (16-bit auto-reload)

;initial timer( low byte
;initial timer0 high byte
;timer0 start running

;enable timer0 interrupt

;open global interrupt switch

;initial counter

TMO _ISR:
PUSH ACC
PUSH PSW
MOV A, COUNT
ORL A, COUNT+I ;check whether count(2byte) is equal to 0
INZ SKIP
MOV COUNT, #LOW 1000 ;Ims * 1000 -> 1s
MOV COUNT+1, #HIGH 1000
CPL TEST LED ;work LED flash
SKIP:
CLR C
MOV A, COUNT ;count--
SUBB A, #1
MOV COUNT, A
MOV A, COUNT+1
SUBB A, #0
MOV COUNT+I1, A
POP PSW
POP ACC
RETI
END
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7.2.2 BRI1(16ALERES), TEINFS]
AR B I 4/ TR OTE 166 et 28, W BRI

XR,7/TOX 12=0
SYSclk
=1 J
AUXR.7/T0x12=1

TO Pin 4+

TRO

TLO THO
(8 Bits)| (8 bit_s)J_’I TFO |—>lnterrupt

control

GATE
INTO

SEI &/ THERR ORI 1: 1661 E I 23

AR, ERES0HC B N 16467 i E%, HTLOMISAI A THOMISAI AT . TLORISHI RS H!
i) THOHEAL,  THOTH %R H B AL TCONH i3 Hi Ax H AL TRO

MGATE=0 (TMOD.3)i, #ITRO=1, MIEH #5114k, GATE=18F, FVF AT INTOFE Hil 2
I 280, IXAFE R SCHUK 56 M & . TRONTCONTT £7-88 N HU% 47, TCONZF A7 85 25 AL It AR Th RERfiid
WL A5 TCONTF A7 2R I 41

MOT=0/F, £ BITIERS R GBI  H, TOXT P8 R G B it4e, ToT/ELE 2
e HOT=11, 2 BIT R IE R B SN ki AP3.4/T0, EITOTAEAE 45 2.

STC15F204EA R A HLI € I 250 AP Eod 2. — R 12T, & 12N 8int,
580518 HLAEIE; Si4h—Fh R 1T, FANEHeinl, EERAES80515H K124 .
TOM I 2R HREIR T 58 25 A7 2R AUXRH I TOx 1240 €, W12 T0x12=0, TON| TAEFE12THER; Wi
T0x12=1, TOWM| TAEE1THE.
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7.2.3 W2 BEHEERIER), TEINFES]
IR R S /R0 A T E S BB B S R, I RIS

TFO Interrupt
Toggle
>{ CLKOUTO
: P3.5
TOCLKO
(8 Bits)

SEIT &%/ TR o K 2: 847 F Bl H e

TLOM ¥ AN B ALTFO, T B THO R E 25 ATLO, THOWNZAHBRATE, HEIERTHOR
BAAE,

HTOCLKO/INT_CLKO.0=1i8, P3.5/T 1 JIAC B i€ I #2011 CLKOUTO .
i H S BT = TO i HH R /2
WMRC/T=0, SEI A/ ECETON; A # R GE SRt %, I
TO LAETEITREA(AUXR. 7/TOx 12=1) I [ H B B8R Z=(S Y Sclk) / (256-THO)/2
TO LAEFE12THE A (AUXR. 7/TOx 12=0) ] [ i H B 44 3T 2 =(S Y Sclk)/12/(256-TH0)/2
IHRC/T=1, EI 38/THEESTOR XS SR kv (P3. 4/T0) 4, M-
Hr B BPATER = (TO_Pin CLK) / (256-THO) /2
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7.2.4 BERI(FENSLLITEES), TNEWFES]
XERT L, RS, eI U TR, RUR BB TR E N0 F]

XTIERTAR0, AT E B ER0 B TLO L THOVE 2 AN ST AL THEAS . T B 3 o
NS0 4RI . TLO (5 FH 52 I 28045 #If7: C/T. GATE. TRO. INTOA2TFO. THOPR & JyiE I 25 1))
B CFECER D , S EN 2R 1ITRIA TR, BREF, THO3 6 2 i 22 1 1 .

B3N T W — BN FISALE I #8/TH A T 4Rt [, s A ALEE = En 48/ 4
o BRI REH T ER 28/ 50, ERETIA TR M ST TR1=0, #1Eit%k, TTOR
FERPAS BB 28 H -

12 AUXR.7/T0x12=0

R
JAUXR.7/T0x12=1
TO Pin _ 4

SYSclk

XR.7/T0x12:0
SYSclk N E THO
‘[-J L (8 Bits) TF1 — Interrupt

=1
- AUXR.7/T0x12=0

TR1

control

SEIS/TH R0 B3 I8 A7 i Kt
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— [=1=] S LSy B2 e = B K8
7.3 EBRRE/ATEE TIEER

I X2 A 2STMODH (M 1(TMOD.5). MO(TMOD.4) i E , E I 28/ 588 1A 3R A [F 11
TAERE

7.3.1 BROAMILENER) MRS, BINAFIHERXER
RS F SE I 2 S L T E B B R L6 T %eEE, T BFR.

AUXR.6/T1x12=0
Interrupt
SYSclk o
UXR Toggle
Pin

6/TIx12= _
N\ C/T=0 _ L1 THI
f C/T=1 | (8 bits) | (8 bits) >{ CLKOUT1
1

: A
T1 :
control H P34

1
TR H
GATE !
ADOA/__D_/A_Di RL_TL1 | RL_THI TICLKO
INT1 (8 bits) | (8 bits)

JE I 2%/ TH R 1R 0: 1667 B B H 2%

MGATE=0 (TMOD.7)B}, 41TR1=1, WIER #5140 GATE=18f, FoiF 4RI INT15 ) &
BFE L, IXFERTSCELBK P& . TRINTCONZF 785 N IRE 47,  TCONZF A7 8% &AL 1) B AR Th e ffid
DL i TCONZF A2 AN 41

i—'icﬁ:oai, LI IE R R RS B S L, TIX NS RS AL TI TR €
W70 HOT=10), ZEgIF ISR BN Ik A P3.5/T1, BITL TAEETHETT K.

STCI15F204EA R F AL 2 I 25 A WA H A . —FP2 12T, 120 e 8,
558051 LA HAM—FR1THERX, SR8, EE L8051 58 K L1245,
T1H)I# 2 R DI BE A A 2R AUXRH I T1x 1245, @R T1x12=0, T1M TAEFE12THE; @R
T1x12=1, TL TAEFEITHER,

SEI B 1A 2N BRI B /E 28R THIMIRL TL1. RL TH15THIHEA [ —/M sk, RL TLI
H5TL13EA F— k. 4TRI=08[ & i 2%/ 7H 3 T % 1k TAER, XITL1S N 1) 252 R
5 NRL TL1, XFTHIE N AN WL E NS ARL TH1. 4TR1=1H]5E K 8% /11 %8s 1k fovF TAF
W, STLIE NN EASE ARL TL1, XFTHIE NN BEASE ARL TH1. IXFER] LATS 20
SEIR 1643 28 258 B 3% o

2 E I 25 1 TAEZERL R 0(TMOD[5:4]/[M1,M0]=00B)f, [TL1, TH1]HI%E A BAITFL, 1
H£E3PKBRL TLI,RL THIH AN & E#H % A\ [TL1,TH1].

%T1CLKO/INT_CLKO.1=1I, P3.4/TO%E IS B A€ I 45 1 6 1 CLKOUT 1
BB = T1 i R /2

WHRC/T=0, Em A/ THEESTIN W RGNk,

T1TAEE 1 TELA(AUXR.6/T 1x12=1) I iy B8P 83 = (SYSclk) / (65536-[RL_THI, RL_TL1])/2
T1TAEAE 12T AUXR.6/T 1x12=0) (1% H B B 8% =(S Y Sclk)/12/(65536-[RL_THI1, RL_TL1])/2

WRC/T=1, EN 8/ T UL ANk (P3. 5/T1) 1%k, 1
B B AFiR = (T1 Pin CLK)/ (65536-[RL_TH1, RL TL1])/2
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ERER 1166 B EERRAMMIXIZF

1. CiEfF:

/* */

/* --- STC MCU International Limited */

/% - WRSTC 15 R AP HLE I 25 11 1647 H 2) B 3R 20 —--eeeeeem */

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

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

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

/* --- Web: www.STCMCU.com */
L e T R i e T s i N — *
R e T TS G N o V051 g —— *

/* */

#include "reg51.h"

typedef unsigned char BYTE;
typedef unsigned int WORD;

I

/* define constants */
#define SYSclk 18432000L

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

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

#else

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

#endif

/* define SFR */
sfr AUXR = 0x8e; //Auxiliary register
sbit TEST _LED = P0"0; /Iwork LED, flash once per second

/* define variables */
WORD count; //1000 times counter

I

/* Timerl interrupt routine */
void tm1_isr() interrupt 3 using 1

{
if (count-- == 0) //1ms * 1000 -> 1s
{
count = 1000; //reset counter
TEST LED=!TEST LED; //work LED flash
}
}
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I

/* main program */
void main()

{
#ifdef MODEIT

AUXR = 0x40; /timerl work in 1T mode
#endif

TMOD = 0x00; //set timer1 as mode0 (16-bit auto-reload)

TL1 =TIMS; //initial timer1 low byte

TH1 =TIMS >>§; //initial timer1 high byte

TR1=1; //timer] start running

ET1=1; //enable timerl interrupt

EA=1; //open global interrupt switch

count = 0; //initial counter

while (1); //loop
}
2. LiRiER:
/* *)
/* --- STC MCU International Limited */
/¥ - WRSTC 15 A1 57 HLE I 23 111667 [ 3 B A 2 - */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* —-- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
PR BAE R ol BRAE LR B AR, e - */
/% ABAERE R BB R H] T STCRY R KR - - */
* ¥

;/* define constants */

#define MODEIT

#ifdef MODEIT

TIMS EQU 0B80OH
felse

TIMS EQU 0FAOOH
#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)

202 T I L R T AT PR ]
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s

ORG
LIMP
ORG

0000H
MAIN
001BH

LIMP TMI1_ISR

s

;/* main program */

MAIN:
#ifdef MODEIT
MOV  AUXR, #40H
#endif
MOV  TMOD, #00H
MOV  TLI, #LOW T1IMS
MOV  THI, #HIGH T1MS
SETB  TRI1
SETB  ETI1
SETB EA
CLR A

MOV  COUNT, A
MOV  COUNT+I, A
SIMP  §

s

;/* Timer1 interrupt routine */

TM1_ISR:
PUSH ACC
PUSH PSW
MOV A, COUNT
ORL A, COUNT+1
JNZ  SKIP

MOV  COUNT, #LOW 1000
MOV  COUNT+1, #HIGH 1000

stimerl work in 1T mode

;set timerl as mode0 (16-bit auto-reload)
;initial timerl low byte

;initial timerl high byte

;timer] start running

;enable timer1 interrupt

;open global interrupt switch

;initial counter

;check whether count(2byte) is equal to 0

;Ims * 1000 -> 1s

CPL TEST LED ;work LED flash
SKIP:

CLR C

MOV A, COUNT ;count--

SUBB A, #1

MOV COUNT, A

MOV A, COUNT+1

SUBB A, #0

MOV COUNT+I1, A

POP PSW

POP ACC

RETI

END
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7.3.2 BHERI1IAALERTER), TEINFES]
AR B I 4/ THER LB R A e BT 88, W T EIFTR

mXR.é/Tlx 12=0
SYSclk
+1 J
AUXR.6/T1x12=1

T1 Pin 4+

TL1 THI1
(8 Bits)| (8 bit_s)J_’I TF1 |—>lnterrupt

control

GATE

INT1

SEI &/ THECER RO 1 166 E I 23

AT, E S B 166 KT 58%, HTLIKISALFITHL KISAL k. TL1MIS AL %E H:
W THIHEAL, TH1H80E H B AL TCONH i H AR EAITFL .

GATE=0 (TMOD.7)i, #NTR1=1, MIZHf #5114, GATE=1/F, FovF AT N INT 1 6] 2
g1, IXFERTSEEUMKTEME . TRIATCON 25 47-2% P9 IR 100,  TCONZRAT #5537 1 EL Ak oy e i
L _EFTCONZF A7 23 N 41

MCT=00F, ZBIFIER B RGN B0 I i, TUW B RGN BT 4, TITARE &
. HOT=18, ZEIFSIER RSN ki AP3.5/T1, BPTITAE/E 405 2.

STC15F204EA R 41 5 7 LI 8 I 25 A P AT A0 238 — A2 12THES, B L2ANe Bloin e,
558051 8 LA AN —FRITHE, S REn1, HERALS8051H FHLI12ME.
T 56 e R PR D) Ak 2 77 SR AUXRA IO T1x 124058, R T1x12=0, TIMTAEfEI2THR: WE
Tix12=1, TLW TAEZELITHE.
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7.3.3 #ER2BMBEEERN), FTENES]
IR R B 2/ SR LY AT [ S B S AR S AL 48R, I T TR

_m—>lnterrupt
Toggle
>{ CLKOUTI
: P3.4

TICLKO
(8 Bits)

SIS &/ THEAR 1RO K 2: 8 A B FL 3

TL1H)%E A B AITFL, 1 B THIN A EFHFEANTLL, THIARRREGHE, ERENTHLA
BAAZ
TICLKO/INT_CLKO.1=1HF, P3.4/TOE AL E v e i 25 1 B 204 HHCLKOUT 1
ot B BRI = T dai % /2
WERC/T=0, EN 2%/ THEEST IR A B8 RGeSl it
T1 TAEFE 1T U(AUXR.6/T 1x12=1) i (1% tH B #4352 =(S Y Sclk) / (256-TH1)/2
T1 TARTE 12T (AUXR.6/T1x12=0) 5 14 H B B 426 =(S Y Sclk)/12/(256-TH1)/2

WERC/T=1, EN /TS T U SRRk (P3. 5/T1) %,
S tH I 8hARZ = (T1 Pin CLK)/(256-TH1)/2
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7.4 FIYRIERTEPAA

STCI15F204EA %514 3% o] 4w P £ ) : IRC_CLKO/P0.0,CLKOUTO0/P3.5,CLKOUT1/P3.4
WA N HR/CI B R N 12MHZ L R, SRR A BE IE i .
IRC CLKO : Internal R/C clock output register

SFR Name | SFR Address bit B7 B6 BS5 B4 B3 B2 B1 BO
IRC_CLKO BBH name | EN_IRCO - - - DIVIRCO

WA F| FHIRC_CLKO/PO.OE [l 4 H i
IRC_CLKO/PO.0 ) g #5541 FHIRC_CLKOZF 7 2 EN_IRCOf7 ##. % BEN IRCO
(IRC_CLKO.7)A[4IRC_CLKO/PO.0% I & Jy N #FR/CHR % I &h gy 4« 383 % B DIVIRCO
(IRC_CLKO.3)fi7 A] LA & P R/CHR & I B 1 i tE B 2 IRC_CLK/238 52 IRC_CLK/1(AN 73 4ii)
HIINF R R Th RE 27 4% . IRC_CLKO (Mihl: 0xBB)
B7 - EN_IRCO :

1, HFIRC_CLKO/PO.0% JHIFC B 4 P R/ CHIR 377 i) i

0, ARVFIRC CLKO/PO.0% L By N HR/CHE s i £ i Hi
B3 - DIVIRCO :

1, PERR/CHR I I b i e LR 2 2040, Sy R4 = IRC_CLK/2

0, PIEBR/CHRG B 1% H A= AE 7040, i 8P Ali# = IRC_CLK/1
IRC_CLKO¥§ N #ER/CHR I bt ;. TRC_CLKHE A 38R/ CHR 3 I B AR

INT CLKO : External Interrupt Enable and Clock Output register

SFR Name | SFR Address | Dbit B7 B6 B5 B4 B3 B2 Bl BO
INT_CLKO 8FH name - EX4 EX3 EX2 - - T1CLKO|TOCLKO
A0 A1) FHCLKOUTO/P3.5F1CLKOUT 1/P3. 445 il H1 i b
Urfef R CLKOUTO/P3.5 FICLKOUT1/P3.4% B th i b
CLKOUTO/P3.5% [l /& 75 % i i A FHINT _ CLK O %777 28 I TOCLK O3 425 ]
BO - TOCLKO : 1, fa¥Fitohdi
0, 2% 1 if e H
CLKOUT1/P3.4% [l /2 75 %7t i 4 FRINT _CLKOZ7 4723 (U T 1 CLK O3 4% il
Bl -TICLKO: 1, fa¥Fitohdi
0, 2% i e H
CLKOUTOf 1% H I 471 26 i 5 I 22042 11, CLKOUT 1 {1467 H BH e 471 22 by o I 8 143 1), AH R 11
SE I 45 75 T AEAE € I 38 A 0 (1647 B 3 E ) B2 (867 B sh EAR ) , FE AP
HE N [ 72 B 2 7, G 15 CPU s B2 33 H 18
NIRRT 5 AE 2% . INT_CLKO (Mbhik: 0x8F)
B6 — EX4 : SRVFAMERAPWTA (INT4) .
B5 — EX3 : SRVFAMEFWTS (INT3) .
B4 - EX2 @ fa¥FAMEEWT2 (INT2)

206 B ESA T AR AT ML: 0513-5501 2928 /2929 / 2966 B2 0513-5501 2969 / 2956 / 2947




STCI5F204EA RSN HIAEF  BARSCHF RIS www.STCMCU.com Il AR 301 13922829991 ) : 13922809991

Bl - TICLKO :
1, K&P3.4/TO% JAINC B 0 5E I & 1 I Bt CLKOUT, i HH IR Bl e = T 133 11 2 /2
A I A /BT AR AE € I A3 20 (1647 sl B AR )

WIRC/T=0, FERF 58/ PF MR T LR N 30 R it 4, Ul

TI TAEE I TR (AUXR.6/T 1x12=1) {4 H 4915 = (SYSclk) / (65536-[RL_TH1, RL_TL1])/2

T1 TAEFE 12T :U(AUXR.6/T1x12=0)] ()% H A% = (SYSclk) /12/ (65536-[RL_TH1, RL_TL1])/2
IRC/T=1, EN 88/ EaS TR ANk (P3. 5/T1) iH 4,

i th B BT ARIZR = (T1 Pin CLK) / (65536-[RL_THI1, RL_TL1])/2

A ERT A/ BT AR AR 22 (842 B B H A 50)

WHRC/T=0, TENF S/ EEeT LR N R ehit- £, M.

T1 LAEEITEEA(AUXR.6/T1x12=1)I (¥4 th A28 = (SYSclk) / (256-TH1)/2
T1LAEFE12THE K (AUXR. 6/T1x12=0) B %67 A2 = (SYSclk)/12/(256-TH1)/2
IRC/T=1, EIN 88/ Eas TR AN Bk (P3. 5/T1) iH 4,
R8I ARIER = (T1_Pin CLK)/ (256-TH1)/2

0, ANFCYFP3.4/TOE B TC B v € I 25 1 I 4

BO - TOCLKO :
1, ¥P3.5/T1% HIEC B e i 220 I % HCLKOUTO, # IR AR = TO%E Hi % /2
eI 28 /B ER TO T AEAE 2 I 238K 200 (16437 [ 2h F 2545 5X0) I

WHRC/T=0, 4L/ ESET0 RN N 5 R Lol et 2, M.

TO TAE/E 1 T (AUXR. 7/T0x 12=1) i 4 A = (SYSclk)/(65536-[RL_THO, RL_TLO0])/2
TOLAEFE 12T (AUXR. 7/T0x 12=0)} i H Al = (SYSclk) /12/ (65536-[RL_THO, RL_TL0])/2
IRC/T=1, EI 88/ EaS 02X A Bk N (P3. 4/T0) 4,

iy tH B B ARIZR = (TO Pin CLK) / (65536-[RL_THO, RL_TL0])/2

eI BT TO TARLE B 22 (8 @A F M R) , WwiHc/T=0, M.

TOLAEEITEEA(AUXR. 7/TOx 12=1) i [ th Al 28 = (SYSclk) / (256-THO) / 2

TO TAEZE 12THL30(AUXR. 7/T0x 12=0) i [ 4 A% = (SYSclk) / 12 / (256-THO) / 2
RC/T=1, EI 32/ THEESTOR XS SR ki N (P3. 4/T0) 14, -
A8 ARER = (TO_Pin_ CLK) / (256-TH0) / 2

0, ANFCUFP3.5/T1E IR HC B € I 250 A I S

AUXR : Auxiliary register

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

AUXR

8EH name TOx12 | Tix12

AUXR (HihE: O0xSE)

TOx12:

Tix12:

0, SEMF0ZES80513HE, 12534,

1, TR E0RHEE —ALS805111 1265, A

0, SEMFIZAES80513 ), 12434,

1, TR 1A0HEE —ALS805111 1265, A
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R T E P77 2 IRC_CLKO/INT CLKO/AUXRICIE & A

sfr IRC_CLKO = 0xBB; /TR IR BR T e B A 2R IRC_ CLK O] Hb ik 7 #A
sfr INT_CLKO = 0x8F; /TN BR T B B A 2R INT _CLKOJF) Hb ik 7 HA
sfr AUXR = 0x8E; / /FER D e 2 A7 B AUXR [ sth il 75 1

FER T e P77 28 IRC_CLKO/INT CLKO/AUXRHMIC 418 = 7 9l -

IRC_CLKO EQU O0BBH SR I R T RS 27 A7 SR IRC_ CLK O Hh il 75 B
INT CLKO EQU 8FH SR N R T RS 27 AE SR INT  CLK O Hh bl 75 B
AUXR EQU  8EH SRR Th RE 27 A7 2e AUXR ik 75 B

7.4.1 RERR/CHY 3t RV IR 7 (CREF AL 4RIEFF)

1. CIEfF:

/* */

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

TS R VLY ER O v oy o 1 e —— J

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

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

/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
R i s BN TS o IV O7 ) S — *
LR S o B P T STCH YO B R ——meemmeeen */

/* */
sfr IRC_CLKO = 0xbb; //EN_IRCO - - - DIVIRCO - - -

I

void main()

{
IRC_CLKO = 0x80; //1000,0000 P0.0 output clock signal which frequency is SYSclk
// IRC_CLKO = 0x88; //1000,1000 P0.0 output clock signal which frequency is SYSclk/2
while (1);
}
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2. LIz

/* */
/* --- STC MCU International Limited */
S NSRBI TN T iGIAE Y Yo E - 1 —— */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
L e T i e T s i N — ol
e T TS G N 051 g —— *

/* */
IRC CLKO DATA 0BBH :EN_IRCO - - - DIVIRCO - - -

s

;interrupt vector table

ORG 0000H

LIMP  MAIN

ORG 0100H
MAIN:

MOV  SP#7FH ;initial SP

MOV  IRC CLKO, #30H ;1000,0000 P0.0 output clock signal which frequency is SY Sclk
; MOV  IRC CLKO,#38H ;1000,1000

;P0.0 output clock signal which frequency is SYSclk/2
SIMP  §
END
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7.4.2 FERTEF08Y ] 4RAZET hie h AR AZ Fr (CREF AL 4RAZEFT)

1. CIgF:

/* */

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

/* — JH/RSTC 15 R 5 5 HLE BT 250 (1) AT 2 P2 B b - */

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

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

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

/* --—- Web: www.STCMCU.com */
L LI ISV G e ] 7 — )
/% WEERE 7 AR B A A 1 STCHY AR AR ST —--mm - */

* ¥

#include "reg51.h"
/

/* define constants */
#define SYSclk 18432000L
//#tdefine MODEI1T

#ifdet MODEIT

#define F38_4KHz (65536-SYSclk/2/38400)

felse

#define F38_4KHz (65536-SY Sclk/2/12/38400)

#endif

/* define SFR */

sfr AUXR = 0x8e;
sfr INT _CLKO = 0x8f;
sbit TOCLKO = P3"5;

I

/* main program */
void main()

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

/138.4KHz frequency calculation method of 1T mode

/138.4KHz frequency calculation method of 12T mode

//Auxiliary register
//External interrupt enable and clock output control register
/Itimer0 clock output pin

{
#ifdef MODEIT
AUXR = 0x80; /timerQ work in 1T mode
#endif
TMOD = 0x00; //set timer0 as mode0 (16-bit auto-reload)
TLO = F38 4KHz; //initial timer0O low byte
THO = F38 4KHz>> §; //initial timer0 high byte
TRO=1; //timer0 start running
INT_CLKO = 0x01; //enable timer0 clock output
while (1); //loop
§
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/*

/* --- STC MCU International Limited
¥ - ZRSTC 15 Z 51 Py HLE I 25 0 FK W] R I
/* --- Mobile: (86)13922805190
/* --- Fax: 86-755-82905966

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

/* --- Web: www.STCMCU.com
/% QAR AR Y A B S R SRR
/% WS LERR P R B FE R A A T STCI Bk R Y

/*

;/* define constants */
#define MODEIT

#ifdef MODEIT

F38 4KHz EQU OFF10H
#else

F38 4KHz
#endif

EQU OFFECH

;/* define SFR */

;Timer clock mode, comment this line is 12T mode, uncomment is 1T mode

;38.4KHz frequency calculation method of 1T mode is (65536-18432000/2/38400)

;38.4KHz frequency calculation method of 12T mode(65536-18432000/2/12/38400)

AUXR DATA 08EH ;Auxiliary register
INT CLKO DATA 08FH ;External interrupt enable and clock output control register
TOCLKO BIT P3.5 ;timer0 clock output pin
ORG 0000H
LIMP  MAIN
;/* main program */
MAIN:
#ifdef MODEIT
MOV  AUXR, #80H ;timer0 work in 1T mode
#endif
MOV  TMOD, #00H ;set timer(O as mode0 (16-bit auto-reload)
MOV  TLO, #LOW F38 4KHz ;initial timer0 low byte
MOV  THO, #HIGH F38 4KHz ;initial timer0 high byte
SETB  TRO
MOV  INT CLKO, #01H ;enable timer0 clock output
SIMP  §
END
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7.4.3 FERER189 ] 4RI ET hie h AR A2 Fr (CREF AL 4RAZEFT)

1. CiEFF:

/* */

/* --- STC MCU International Limited */

VSR L ¥ Iy [ ea SRt (o E— )

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

/* —-- Fax: 86-755-82905966 */

/* —-- Tel: 86-755-82948412 */

/* --- Web: www.STCMCU.com */
L LI IV e[ 7 — %/
B R TS Ll L R L Ye ) A— */

* ¥

#include "reg51.h"

//

/* define constants */
#define SYSclk 18432000L
//#define MODEI1T //Timer clock mode, comment this line is 12T mode, uncomment is 1T mode

#ifdet MODEI1T

#define F38_4KHz (65536-SY Sclk/2/38400) /138.4KHz frequency calculation method of 1T mode
#else

#define F38_4KHz (65536-SYSclk/2/12/38400) //38.4KHz frequency calculation method of 12T mode
#endif

/* define SFR */

sfr AUXR = 0x8e; //Auxiliary register

sfr INT_CLKO = 0x8f; //External interrupt enable and clock output control register
sbit TICLKO = P3"4; /ftimerl clock output pin

/1

/* main program */
void main()

{

#ifdet MODEI1T
AUXR = 0x40; /timer1l work in 1T mode

#endif
TMOD = 0x00; //set timer1 as mode0 (16-bit auto-reload)
TL1=F38 4KHz; //initial timerl low byte
TH1 =F38 4KHz>>§; //initial timer] high byte
TR1=1; /ftimerl start running
INT_CLKO = 0x02; //enable timerl1 clock output
while (1); //loop

H
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2. LHRIERF-

/* */

/* --- STC MCU International Limited */

e PSS LR NN I T ST O Pry IR R—— ot

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

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

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

/* --- Web: www.STCMCU.com */
L S e i e e 171 N —— +
e E i T e e A CH 1 L6 2 g — *

/* */

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

#ifdef MODEIT

F38 4KHz EQU OFF10H ;38.4KHz frequency calculation method of 1T mode is (65536-18432000/2/38400)
felse

F38 4KHz EQU OFFECH ;38.4KHz frequency calculation method of 12T mode (65536-18432000/2/1
2/38400)

#endif

;/* define SFR */

AUXR DATA  08EH ;Auxiliary register
INT CLKO DATA  08FH ;External interrupt enable and clock output control register
T1CLKO BIT P34 stimer] clock output pin

ORG 0000H

LIMP MAIN

s

;/* main program */

MAIN:
#ifdef MODEIT
MOV  AUXR, #40H stimerl work in 1T mode
#endif
MOV TMOD, #00H ;set timerl as modeO (16-bit auto-reload)
MOV TLI1, #LOW F38 4KHz ;initial timerl low byte
MOV THI, #HIGH F38 4KHz ;initial timerl high byte
SETB TRI1
MOV INT CLKO, #02H ;enable timerl clock output
SIMP §
END
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7.5 HEHIntel 80518 5 #l EBTEF0/1 52 FH 25451

(1Y it /THEEs S gafs, WIS H RS, EmF e /8 e i, i aTe
= 10ms, FHFN12MHz, & 10ms [ EHIERGE . EE TAET 1. 1HEAA T EWIME: K8
RSLAIME NFOH, 8L #)ME ADSH.

(D) Vs

FIBHIAaAE, — AR SRR F AR e B ZE R € I/ TR as AT Th g i 3 M S RO E S TE.
FEFF, BRI RE AR -

START:
;. FREFE
MOV SP, #60H s WEHERR X
MOV TMOD, #10H s EEETL. e, TE R
MOV TH1, #ODSH ; WEETTIHEIE
MOV TL1, #OFOH s WERFE WA
SETB  EA ;
} FEsfut
SETB  ETI1 ;
s HABHILECRE P
SETB TRl s AT R T
P F T
(2) MRS
INTT1: PUSH A ;
PUSH DPL ;} 7R3
PUSH DPH ;
MOV TL1, #HOFOH : .
}E%Em@
MOV THI, #ODSH ;
o AL TR AR
POP  DPH ;
POP  DPL ; } Wik e
POP A ;
RETT ;3 Iz
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KHJER T W IR S 7R B AN 2. STC15F204EA R 51 5 LI b J T 25 2w
B MREPWEREASN T HRIT, — MO AR, T RS 15 e B FE 8 v b7 i
FT R XL AT

[F12)  FIF eI /T S 0B e I/ T8 11 T 11 503 B4 M0 m B s N iy 11 7 2 FH 51

FESEE N ] R gt h i LR PSSR B INTORTINT LANE Y, 1 i /v Eds 43
2%, WA TSN AN b Wi . B € I/ TS0 Lo S AR Fode X AR 7 =X
2 CHZIFEN) , WEIMEWIMENFF, T L6 DN — A sk AR bk, THE08s BRI E 0% H
B R R W SRAREALTF UL, [ BRI AR EE, AR 1850 i
Hi. MAER/THEEST (T KRB R E R AN W RS R A B . HARR P on i R -

HF R < 13922809991

(1) FHEFE:

ORG  0000H
AJMP  MAIN : HERT
ORG  O0O01BH
LJMP  INTER : TR IR ST
ORG 0100 : AN
MAIN:
MOV SP, #60H s WCEMERRIX
MOV TMOD, #60H s WHEEMN /A, 0T
MOV TL1, #OFFH : WEITHEUR AL
MOV THI, #OFFH
SETB  EA : IR
SETB  ETI o RS /TS L
SETB  TRI s JABER /T A 1T

T I R T A PR ]

HHL: 0513-5501 2928 /2929 / 2966

fEH: 0513-5501 2969 / 2956 / 2947
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(2) PWIRFIES (AR PERL IS )

ORG 1000H
INTER: PUSH A :

PUSH  DPL ; I N AR

PUSH  DPH

j } o 4 2 R

POP DPH

POP DPL ; 7 Ak R

POP A

RETI ;5 AR A

S T AR 55 A ) 2 A 3

[#15] FENH RS8P OFIPL. 153754 i 124200 u sF1400 » sHI 7. Ak, RS
eI 2/ THEER0 (T0) , w73, EMAN6MHz, TP=2u s, ZiT5E1ErHECNICHA
38H.

AGIFE 7 B i G
(1) ¥IIAHFRERF B

PLTO: MOV~ TMOD, #03H ; WETOE R 77303
MOV TLO, #9CH s WETLOYIME
MOV THO, #38H ; WETHOWMAE
SETB  EA
SETB  ETO N S
SETB  ET1
SETB  TRO : A3
SETB TRl o =E)
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(2) BT AR 55 72 7 B

1)

INTOP:
MOV TLO, #9CH ; EHTREYME
CPL P1.0 ;3 XPPL. Ofr 15 5 HUx
RETI ;5 AR [A

2)

INT1P
MOV THO, #38H s BT EAIME
CPL P1.1 ;3 WPL 1 HE 5 BUR
RETT ; IR [A

FE SR N FH o S R B T AR A T

(1) SERF/ T Hak (K S

SERS /T BES R At BUE 2T Rl 0% Y 1 EHLE SR P WAL B, el A RRAE A B Bl
A7 o AEA IR0 375 5K r W7 21 FE LR 2 A B 4 L AR BERAE AL IR (RIS, FLK R A I it I SR
BB A RTA R, — AR EN 3SRl L, e Semf A B Rik%E. K%
WO 7 6 ] BIEANTE, AE R BORSCIN PR 237 5 DR AT AME S it -

T ey e b S S AR TR SE RN, X E I/ B AR5 R0 T E A A S —
e FH T v T SE I T SR A S AR B R 22 RN 2 IR HaE S AR W E /K
i T N GERS , DU E TR 55 R B EOME N SRR 1A T BE T SRR,
gl FH T Il S

Blane w7 RIBCE R o, BT IR RS ARG iR %2 . X A& MR A
NHMEINE IR RGURARE . FTIEEIAAME, BIE R WOIR S FE X T TLxEFr & 1T
BAMERS, BORETHx TLx M 5103 B 3CEHT MOTT AR kSR TH U BB, FAME B T B
FATE R E . R AME T
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CLR  EA s 2RIk

MOV A, TLx s BRTLxH St A

ADD A, HLOW : LOWA R 19 v 29
MOV TLx, A s WERFITHEIE
MOV A, HHIGH s T T IXA
ADDC A, THx T ECME M
MOV THx, A s R uib e
SETB  EA : JTr i

(2) BAEBOSAT T EUE

TEBNASTHGSAT W @ I /TH B T BB R, WRAIER, e se e . XRFENA
A BETE [F) — B 22 [R] B S B TH RI TLx (R vk B Bedn, SEieTLx S i5eTHx, R E B/ TH s i
TIBATIRA, TEBLTLxA WA 7= AR M THx AL, T PE L THX AT S P2 AR AL, X B 15245 PR THx AN )
T [FFE, JoiETHx S EETL ] G A .

— b T R VR SRR THR, JEIRTLx, K OR AR I THEEAT FL B 2 W s
MR ARSE, MR E e R B, BUEE FRERE, EEEANE RO FE. E

A AR G R
RDTM: MOV A, THx ; BEHLTHX A
MOV RO, TLx ; EELTLxfEROH
CJNE A, THx, RDTM ORI IRTHXAR, 5 AHAE, A1)
o HIERS, FEFAE T IAT, 75 0 B3
MOV RI, A . W THxAE TR
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8.1 FI M ERZR0OLIELL & ORI IZF CREFFCRIZF
——ERT RO TIEE 16 B E R R

1. Ci2F

/* */

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

[* - JHRSTC 15 F 51 5 WL E B 2 0 ST H: 11 Dy -~ */

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

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

/* —-- Tel: 86-755-82948412 */

/* --- Web: www.STCMCU.com */
L e T i E e T s N — *
[ VG LERE P A B T R BT B T STCIT kL AR T - */

/* */

#include "reg51.h"

//define baudrate const
//BAUD = 256 - SYSclk/3/BAUDRATE/M (1T:M=1; 12T:-M=12)
//INOTE: (SYSclk/3/BAUDRATE) must be greater than 98, (RECOMMEND GREATER THAN 110)

/[#define BAUD  0xF400 // 1200bps @ 11.0592MHz
/[#define BAUD  0xFAO00 //2400bps @ 11.0592MHz
/[#define BAUD  0xFDOO // 4800bps @ 11.0592MHz
//#define BAUD  0xFE80 //9600bps @ 11.0592MHz
/[#define BAUD  0xFF40 //19200bps @ 11.0592MHz
/[#define BAUD  0xFFAO //38400bps @ 11.0592MHz
/[#define BAUD  0xECO00 // 1200bps @ 18.432MHz
/[#define BAUD  0xF600 // 2400bps @ 18.432MHz
/[#define BAUD  0xFBO00 // 4800bps @ 18.432MHz
/[#define BAUD  0xFD80 // 9600bps @ 18.432MHz
/[#define BAUD  0xFECO //19200bps @ 18.432MHz
#define BAUD 0xFF60 //38400bps @ 18.432MHz
/[#define BAUD  0xE800 // 1200bps @ 22.1184MHz
/[#define BAUD  0xF400 //2400bps @ 22.1184MHz
//#define BAUD  0xFAO00 // 4800bps @ 22.1184MHz
/[#define BAUD  0xFDO0O //9600bps @ 22.1184MHz
//#define BAUD  OxFE80 //19200bps @ 22.1184MHz
/[#define BAUD  0xFF40 //38400bps @ 22.1184MHz
/[#define BAUD  0xFF80 //57600bps @ 22.1184MHz
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sfr AUXR = 0x8E;
sbit RXB = P3"0; //define UART TX/RX port
sbit TXB = P3"1;

typedef bit BOOL;
typedef unsigned char BYTE;
typedef unsigned int WORD;

BYTE TBUF,RBUF;
BYTE TDAT,RDAT;
BYTE TCNT,RCNT;
BYTE TBIT,RBIT;
BOOL TING,RING;
BOOL TEND,REND;

void UART_INIT();

BYTE t,r;
BYTE buf16];
void main()
{
TMOD = 0x00; /timer0 in 16-bit auto reload mode
AUXR = 0x80; /ftimer0 working at 1T mode
TLO = BAUD;
THO = BAUD>>§; //initial timer0 and set reload value
TRO=1; //tiemr0 start running
ETO=1; //enable timer0 interrupt
PTO=1; //improve timer( interrupt priority
EA=1; /lopen global interrupt switch
UART _INIT();
while (1)
{ //user's function
if (REND)
{
REND = 0;
buf[r++ & 0x0f] = RBUF;
§
if (TEND)
{
if (t!=r)
{
TEND = 0;
TBUF = buf[t++ & 0x0f];
TING = 1;
H
H
H
H

220 T 3 [ S T PR A A KMl 0513-5501 2928 /2929 / 2966 B2 0513-5501 2969 / 2956 / 2947



STCI5F204EA RSN HIAEF  BARSCHF RIS www.STCMCU.com Il AR 301 13922829991 ) : 13922809991

/1
//Timer interrupt routine for UART

void tmO() interrupt 1 using 1

{
if (RING)
{
if (--RCNT == 0)
{
RCNT = 3; //reset send baudrate counter
if (--RBIT == 0)
{
RBUF = RDAT; //save the data to RBUF
RING =0; //stop receive
REND =1; //set receive completed flag
}
else
{
RDAT >>=1;
if (RXB) RDAT |= 0x80; //shift RX data to RX buffer
}
}
}
else if ('RXB)
{
RING =1; //set start receive flag
RCNT =4; //initial receive baudrate counter
RBIT=9; //initial receive bit number (8 data bits + 1 stop bit)
}
if (--TCNT == 0)
{
TCNT =3; //reset send baudrate counter
if (TING) //judge whether sending
{
if (TBIT == 0)
{
TXB =0; //send start bit
TDAT =TBUF; //load data from TBUF to TDAT
TBIT=9; //initial send bit number (8 data bits + 1 stop bit)
}
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else
{
TDAT >>=1; //shift data to CY
if (--TBIT == 0)
{
TXB =1,
TING =0; //stop send
TEND = 1; //set send completed flag
}
else
{
TXB =CY; /Iwrite CY to TX port
}
}
}
}
}
/]

//initial UART module variable

void UART _INIT()

{
TING =0;
RING =0;
TEND = 1;
REND = 0;
TCNT =0;
RCNT = 0;
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2. JCHRIEFT:

/* */

/* --- STC MCU International Limited */

¥ e FORSTC 15 FH B HLR e 90 SB[ rmner¥/

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

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

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

/* --- Web: www.STCMCU.com */
AL S e gl e e 1171 N — +/
T E i T e e RN CH 1 L6 G2 g — *

/* */

>

;define baudrate const

;BAUD = 65536 - SYSclk/3/BAUDRATE/M (1T:M=1; 12T:M=12)
;NOTE: (SYSclk/3/BAUDRATE) must be greater than 75, (RECOMMEND GREATER THAN 100)

;BAUD EQU  0F400H
;BAUD EQU  OFAOOH
;BAUD EQU  OFDOOH
;BAUD EQU  OFE80H
;BAUD EQU  OFF40H
;BAUD EQU  OFFAOH
;BAUD EQU  OFFCOH

;BAUD EQU  OECO0OH
;BAUD EQU  0F600H
;BAUD EQU  OFBOOH
;BAUD EQU  OFD80OH
;BAUD EQU  OFECOH

: 1200bps @ 18.432MHz
: 2400bps @ 18.432MHz
: 4800bps @ 18.432MHz
: 9600bps @ 18.432MHz
:19200bps @ 18.432MHz

: 1200bps @ 11.0592MHz
: 2400bps @ 11.0592MHz
: 4800bps @ 11.0592MHz
: 9600bps @ 11.0592MHz
:19200bps @ 11.0592MHz
:38400bps @ 11.0592MHz
:57600bps @ 11.0592MHz

;BAUD EQU  OFF60H ;38400bps @ 18.432MHz

BAUD EQU 0OFF95H

;BAUD EQU  OE800H

:57600bps @ 18.432MHz

: 1200bps @ 22.1184MHz

;BAUD EQU  0F400H ; 2400bps @ 22.1184MHz

;BAUD EQU  OFAOOH

: 4800bps @ 22.1184MHz

;BAUD EQU  OFDOOH ; 9600bps @ 22.1184MHz

;BAUD EQU  OFE80H

:19200bps @ 22.1184MHz

;BAUD EQU  OFF40H ;38400bps @ 22.1184MHz

;BAUD EQU  OFF80H

:57600bps @ 22.1184MHz
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;define UART TX/RX port

RXB BIT P3.0
TXB BIT P3.1

;define SFR

AUXR DATA 8EH

;define UART module variable

TBUF DATA 08H
RBUF DATA 09H
TDAT DATA 0AH
RDAT DATA OBH
TCNT DATA OCH
RCNT DATA ODH
TBIT DATA OEH
RBIT DATA OFH
TING BIT 20H.0
MODULE)

RING BIT 20H.1
TEND BIT 20H.2
REND BIT 20H3
RPTR DATA 21H

WPTR DATA 22H
BUFFER DATA 23H

ORG 0000H
LIMP RESET

s

;(RO) ready send data buffer (USER WRITE ONLY)

;(R1) received data buffer (UAER READ ONLY)

;(R2) sending data buffer =~ (RESERVED FOR UART MODULE)
;(R3) receiving data buffer (RESERVED FOR UART MODULE)
;(R4) send baudrate counter (RESERVED FOR UART MODULE)
;(R5) receive baudrate counter (RESERVED FOR UART MODULE)
;(R6) send bit counter (RESERVED FOR UART MODULE)
;(R7) receive bit counter  (RESERVED FOR UART MODULE)

; sending flag (USER WRITE "1" TO TRIGGER SEND DATA, CLEAR BY

; receiving flag (RESERVED FOR UART MODULE)
;sent flag (SET BY MODULE AND SHOULD USER CLEAR)
; received flag (SET BY MODULE AND SHOULD USER CLEAR)

;circular queue read pointer
;circular queue write pointer
;circular queue buffer (16 bytes)

;Timer0 interrupt routine for UART

ORG 000BH

PUSH ACC

PUSH PSW

MOV  PSW, #08H
L UARTSTART:

;4 save ACC
;4 save PSW
;3 using register group 1

224
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JB RING, L RING ;4 judge whether receiving
JB RXB, L REND ; check start signal
L RSTART:
SETB  RING ; set start receive flag
MOV RS, #4 ; initial receive baudrate counter
MOV  R7, #9 ; initial receive bit number (8 data bits + 1 stop bit)
SIMP L REND ; end this time slice
L RING:
DINZ RS, L REND ;4 judge whether sending
MOV  R5, #3 ;2 reset send baudrate counter
L RBIT:
MOV C, RXB ;3 read RX port data
MOV A, R3 ;1 and shift it to RX buffer
RRC A ;1
MOV  R3, A ;2
DINZ R7, L REND ;4 judge whether the data have receive completed
L_RSTOP:
RLC A ; shift out stop bit
MOV  RI, A ; save the data to RBUF
CLR RING ; stop receive
SETB  REND ; set receive completed flag
L_REND
L_TING:
DINZ R4, L TEND ;4 check send baudrate counter
MOV R4, #3 ;2 reset it
INB TING, L TEND ;4 judge whether sending
MOV A, R6 ;1 detect the sent bits
INZ L TBIT ;3 "0" means start bit not sent
L TSTART:
CLR TXB ; send start bit
MOV TDAT, RO ; load data from TBUF to TDAT
MOV R, #9 ; initial send bit number (8 data bits + 1 stop bit)
IMP L TEND ; end this time slice
L TBIT:
MOV A, R2 ;1 read data in TDAT
SETB C ;1 shift in stop bit
RRC A ;1 shift data to CY
MOV R2, A ;2 update TDAT
MOV TXB, C ;4 write CY to TX port
DINZ R, L TEND ;4 judge whether the data have send completed
L TSTOP:
CLR TING ; stop send
SETB  TEND ; set send completed flag
L TEND
L UARTEND:
POP PSW ;3 restore PSW
POP ACC ;3 restore ACC
RETI ;4 (69)
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s

;initial UART module variable

UART _INIT:
CLR TING
CLR RING
SETB  TEND
CLR REND
CLR A

MOV  TCNT, A
MOV  RCNT, A
RET

s

;main program entry

RESET:
MOV RO, #7FH
CLR A
MOV ~ @RO, A
DINZ RO, $-1
MOV  SP, #7FH

;system initial

MOV  TMOD, #00H

MOV  AUXR, #80H

MOV  TLO, #LOW BAUD
MOV  THO, #HIGH BAUD

SETB  TRO
SETB  ETO
SETB  PTO
SETB EA

LCALL UART_INIT

MAIN:

JNB  REND, CHECKREND
CLR  REND

MOV A, RPTR

INC  RPTR

ANL A, #OFH

ADD A, #BUFFER
MOV RO, A

MOV ~ @R0O, RBUF

;clear RAM

;initial SP

;timer( in 16-bit auto reload mode
;timer(Q working at 1T mode
;initial timer0 and

;set reload value

;tiemr( start running

;enable timer( interrupt

;improve timer0 interrupt priority
;open global interrupt switch

;if (REND)
31

; REND =0;

R BUFFER[RPTR++ & 0xf] = RBUF;
3

s
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CHECKREND:
INB TEND, MAIN ;if (TEND)
MOV A, RPTR 3§
XRL A, WPTR ; if (WPTR !=REND)
JZ MAIN ; {
CLR TEND ; TEND = 0;
MOV A, WPTR ; TBUF = BUFFER[WPTR++ & 0xf];
INC WPTR ; TING =1;
ANL A, #OFH ; }
ADD A, #BUFFER 3
MOV RO, A ;
MOV  TBUF, @RO ;
SETB  TING ;
SIMP  MAIN
END
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1. CizFF:

/* */

/* --- STC MCU International Limited */

* - FURSTC 15 RF BRI R 58 19 DU AR 11 )l

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

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

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

/* --- Web: www.STCMCU.com */
L 1 1 TS e LTI AT ) N —— *
E LSS I T T AN o g s — *

/* */

#include "reg51.h"

//define baudrate const
//BAUD = 256 - SYSclk/3/BAUDRATE/M (1T:M=1; 12T:-M=12)
//INOTE: (SYSclk/3/BAUDRATE) must be greater than 98, (RECOMMEND GREATER THAN 110)

//#define BAUD  0xF400 // 1200bps @ 11.0592MHz
//#define BAUD  0xFA00 //2400bps @ 11.0592MHz
/f#define BAUD  0xFD00 /1 4800bps @ 11.0592MHz
/f#define BAUD  0xFE80 /19600bps @ 11.0592MHz
/f#define BAUD  0xFF40 //19200bps @ 11.0592MHz
/f#define BAUD  0xFFAOQ //38400bps @ 11.0592MHz
/f#define BAUD  0xEC00 // 1200bps @ 18.432MHz
/f#define BAUD  0xF600 // 2400bps @ 18.432MHz
//#define BAUD  0xFBO00 // 4800bps @ 18.432MHz
/f#define BAUD  0xFD80 //'9600bps @ 18.432MHz
/f#define BAUD  0xFECO //19200bps @ 18.432MHz
#define BAUD  0xFF60 //38400bps @ 18.432MHz
//#define BAUD  0xE800 // 1200bps @ 22.1184MHz
//#define BAUD  0xF400 // 2400bps @ 22.1184MHz
//#define BAUD  0xFAOQ0 // 4800bps @ 22.1184MHz
/[#define BAUD  0xFDO0O //9600bps @ 22.1184MHz
/[#define BAUD  OxFE80 //19200bps @ 22.1184MHz
//#define BAUD  0xFF40 //38400bps @ 22.1184MHz
//#define BAUD  0xFF80 //57600bps @ 22.1184MHz
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sfr AUXR = 0x8E;
sbit RXB = P3"0; //define UART TX/RX port

sbit TXB = P3"1;

typedef bit BOOL;
typedef unsigned char BYTE;
typedef unsigned int WORD;

BYTE TBUF,RBUF;
BYTE TDAT,RDAT;
BYTE TCNT,RCNT;
BYTE TBIT,RBIT;
BOOL TING,RING;
BOOL TEND,REND;
void UART INIT();
BYTE t,r;
BYTE buf16];
void main()
{
TMOD = 0x00; /timer1 in 16-bit auto reload
AUXR = 0x40; /ftimer] working at 1T mode
TL1 =BAUD;
TH1 = BAUD>>g; /finitial timer1 and set reload
TR1=1; /ftiemrl start running
ET1=1; //enable timer] interrupt
PT1=1; //improve timer1 interrupt pri
EA=1; //open global interrupt switch
UART _INIT();
while (1)
{ //user's function
if (REND)
{
REND = 0;
buf[r++ & 0x0f] = RBUF;
§
if (TEND)
{
if (t!=r)
TEND = 0;
TBUF = buf[t++ & 0x0f];
TING =1;
§
§
§

mode

value

ority

R IE E SRR T AR A

HHL: 0513-5501 2928 /2929 / 2966

¥

0513-5501 2969 / 2956 / 2947

229



STC15F204EA R %1 ¥ Fr HLAE e

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

/1

//Timer interrupt routine for UART

void tm1() interrupt 3 using 1

{
if (RING)
{
if (--RCNT == 0)
{
RCNT = 3; //reset send baudrate counter
if (--RBIT == 0)
{
RBUF =RDAT; //save the data to RBUF
RING =0; //stop receive
REND = 1; //set receive completed flag
}
else
{
RDAT >>=1;
if (RXB) RDAT |= 0x80; //shift RX data to RX buffer
}
}
}
else if ('RXB)
{
RING =1; //set start receive flag
RCNT =4, //initial receive baudrate counter
RBIT=9; //initial receive bit number (8 data bits + 1 stop bit)
}
if (--TCNT == 0)
{
TCNT =3; //reset send baudrate counter
if (TING) //judge whether sending
{
if (TBIT == 0)
{
TXB = 0; //send start bit
TDAT =TBUF;  //load data from TBUF to TDAT
TBIT=9; //initial send bit number (8 data bits + 1 stop bit)
}
230 38 S R T PR A A KL 0513-5501 2928 /2929 / 2966 FEH: 0513-5501 2969 / 2956 / 2947
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else
{
TDAT >>= 1, //shift data to CY
if (--TBIT ==0)
{
TXB=1;
TING = 0; //stop send
TEND = 1; //set send completed flag
¥
else
{
TXB =CY; //write CY to TX port
¥
¥
¥
¥
¥
/]

//initial UART module variable

void UART_INITY()

{
TING = 0;
RING = 0;
TEND = 1;
REND = 0;
TCNT = 0;
RCNT = 0;
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2. LHRIERF-

/* */

/* --- STC MCU International Limited */

/% - JH/RSTC 15 R R WL 2 B 2% 1 SETRRAUL 1 D) - */
/* --- Mobile: (86)13922805190 */

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

/* -—- Tel: 86-755-82948412 */
/* —-- Web: www.STCMCU.com */
L S e i e e D117 1 N — *
e E i T e e AT CH 1 L6 G2 g — *

/* */

s

;define baudrate const

;BAUD = 65536 - SYSclk/3/BAUDRATE/M (1T:M=1; 12T:M=12)
;NOTE: (SYSclk/3/BAUDRATE) must be greater than 75, (RECOMMEND GREATER THEN 100)

;BAUD EQU  0F400H

: 1200bps @ 11.0592MHz

;BAUD EQU  OFAOOH ; 2400bps @ 11.0592MHz
;BAUD EQU  OFDOOH ; 4800bps @ 11.0592MHz
;BAUD EQU  OFE80H ; 9600bps @ 11.0592MHz
;BAUD EQU  OFF40H ;19200bps @ 11.0592MHz
;BAUD EQU  OFFAOH ;38400bps @ 11.0592MHz
;BAUD EQU  OFFCOH ;57600bps @ 11.0592MHz
;BAUD EQU  OECO0OH ; 1200bps @ 18.432MHz
;BAUD EQU  0F600H ; 2400bps @ 18.432MHz
;BAUD EQU  OFBOOH ; 4800bps @ 18.432MHz
;BAUD EQU  OFD8OH ; 9600bps @ 18.432MHz
;BAUD EQU  OFECOH ;19200bps @ 18.432MHz

;BAUD EQU  OFF60H
BAUD EQU 0OFF95H

;BAUD EQU  OE800H
;BAUD EQU  0F400H
;BAUD EQU  OFAOOH

:38400bps @ 18.432MHz
:57600bps @ 18.432MHz

: 1200bps @ 22.1184MHz
: 2400bps @ 22.1184MHz
: 4800bps @ 22.1184MHz

;BAUD EQU  OFDOOH ; 9600bps @ 22.1184MHz

;BAUD EQU  OFE80H
;BAUD EQU  OFF40H
;BAUD EQU  OFF80H

:19200bps @ 22.1184MHz
:38400bps @ 22.1184MHz
:57600bps @ 22.1184MHz
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;define UART TX/RX port

RXB BIT P3.0
TXB BIT P3.1

;define SFR

AUXR DATA 8EH

;define UART module variable

TBUF
RBUF
TDAT
RDAT
TCNT
RCNT
TBIT

RBIT

TING
ULE)
RING
TEND
REND

RPTR

DATA 08H ;(RO) ready send data buffer (USER WRITE ONLY)

DATA 09H ;(R1) received data buffer (UAER READ ONLY)

DATA O0AH ;(R2) sending data buffer =~ (RESERVED FOR UART MODULE)
DATA OBH ;(R3) receiving data buffer (RESERVED FOR UART MODULE)

DATA OCH ;(R4) send baudrate counter (RESERVED FOR UART MODULE)
DATA ODH ;(R5) receive baudrate counter (RESERVED FOR UART MODULE)
DATA OEH ;(R6) send bit counter (RESERVED FOR UART MODULE)
DATA OFH ;(R7) receive bit counter  (RESERVED FOR UART MODULE)
BIT 20H.0 ;sending flag(USER WRITE"1"TO TRIGGER SEND DATA,CLEAR BY MOD-
BIT 20H.1 ; receiving flag (RESERVED FOR UART MODULE)

BIT 20H.2 ;sent flag  (SET BY MODULE AND SHOULD USER CLEAR)
BIT 20H.3 ; received flag (SET BY MODULE AND SHOULD USER CLEAR)
DATA 21H ;circular queue read pointer

WPTR DATA 22H
BUFFER DATA 23H

ORG
LIMP

0000H
RESET

s

;Timer] interrupt routine for UART

;circular queue write pointer
;circular queue buffer (16 bytes)

ORG 001BH
PUSH ACC ;4 save ACC
PUSH PSW ;4 save PSW
MOV  PSW, #08H ;3 using register group 1
L UARTSTART:
JB  RING, L RING ;4 judge whether receiving
JB  RXB, L REND ; check start signal
38 SR T PR A A KL 0513-5501 2928 /2929 / 2966 fE¥: 0513-5501 2969 / 2956 / 2947 233
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L RSTART:
SETB
MOV
MOV
SIMP
L RING:
DINZ
MOV
L RBIT:
MOV
MOV
RRC
MOV
DINZ
L_RSTOP:
RLC
MOV

DINZ

MOV
JNB
MOV
INZ

L _TSTART:
CLR
MOV
MOV
IMP

L TBIT:
MOV
SETB
RRC
MOV
MOV
DINZ

L_TSTOP:
CLR
SETB

L UARTEND:
POP
POP
RETI

RING

RS, #4

R7, #9

L REND

RS, L REND
RS, #3

C, RXB

A, R3

A

R3, A

R7, L REND
A

RI, A
RING

REND

R4, L_TEND
R4, #3
TING, L_TEND
A, R6

L TBIT

TXB

TDAT, RO

R6, #9

L _TEND

A, R2

C

A

R2, A

TXB, C

R6, L_TEND
TING

TEND

PSW

ACC

set start receive flag

initial receive baudrate counter

initial receive bit number (8 data bits + 1 stop bit)
; end this time slice

;4 judge whether sending
;2 reset send baudrate counter

;3 read RX port data
;1 and shift it to RX buffer
;1

2

s

;4 judge whether the data have receive completed

; shift out stop bit

; save the data to RBUF

; stop receive

; set receive completed flag

;4 check send baudrate counter
;2 reset it

;4 judge whether sending

;1 detect the sent bits

;3 "0" means start bit not sent

; send start bit

; load data from TBUF to TDAT

; initial send bit number (8 data bits + 1 stop bit)
; end this time slice

;1 read data in TDAT

;1 shift in stop bit

;1 shift data to CY

;2 update TDAT

;4 write CY to TX port

;4 judge whether the data have send completed

; stop send
; set send completed flag

;3 restore PSW
;3 restore ACC
;4 (69)
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>

;initial UART module variable

UART_INIT:
CLR
CLR
SETB
CLR
CLR
MOV
MOV
RET

TING
RING
TEND
REND

TCNT,A
RCNT,A

>

;main program entry

RESET:
MOV RO, #7FH ;clear RAM
CLR A
MOV  @RO, A
DINZ RO, $-1
MOV  SP, #7FH ;initial SP
;system initial
MOV  TMOD, #00H ;timerl in 16-bit auto reload mode
MOV  AUXR, #40H stimer] working at 1T mode
MOV  TLI, #LOW BAUD ;initial timerl and
MOV  THI, #HIGH BAUD ;set reload value
SETB  TR1 stiemr] start running
SETB  ETI1 ;enable timer! interrupt
SETB  PT1 ;improve timer] interrupt priority
SETB EA ;open global interrupt switch
LCALL UART INIT
MAIN:
INB REND, CHECKREND ;if (REND)
CLR REND 3§
MOV A, RPTR ; REND = 0;
INC RPTR ; BUFFER[RPTR++ & 0xf] = RBUF;
ANL A, #OFH 3}
ADD A, #BUFFER ;
MOV RO, A ;
MOV ~ @RO, RBUF ;
T 3 [ R T PR A T HHL: 0513-5501 2928 /2929 / 2966 fEE: 0513-5501 2969 / 2956 / 2947 235
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CHECKREND:
JNB  TEND, MAIN ;if (TEND)
MOV A, RPTR {
XRL A, WPTR : if (WPTR != REND)
1z MAIN : {
CLR  TEND : TEND = 0;
MOV A, WPTR : TBUF = BUFFER[WPTR++ & 0xf];
INC  WPTR : TING = 1;
ANL A, #OFH : }
ADD A, #BUFFER )
MOV RO, A :
MOV  TBUF, @RO :
SETB  TING :
SIMP  MAIN
END
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95 STCI15F204EA R %8 FHlHA/DEEH#zs
9.1 A/DiLiRaSHYLER

STC15F204EA R 51 51 HLADC (A/D#%#rds) M5 R a0 N BTN
ADC_CONTR Register

|ADC7POWER| SPEEDI1 | SPEEDO | ADC FLAG | ADC_START | CHS2 |CHS1 | CHSO0 |
| |
TRV 5 I % A/DR e B 17 28
FFIKCHS2/CHS1/CHSO ADC_ RES[7:0] and ADC_RESL[1:0]
ADC7/P1.7 —
ADC6/P1.6 —
ADC5/P1.5 —
ADC4/P1.4 —
ADC3/P1.3 —
ADC2/P1.2 —
ADCI/P1.] —
ADCO/P1.0 —

\/

\

BRI
EREE

NRERRE

10-bit DAC <:

ADC_RES[7:0]
[aDc_Bo] apc_B8|ADC_B7]ADC_B6 | ADC_Bs| ADC_B4]ADC B3| ADC B2 |

[ -] - T - T - T - T - TJaoceifapcso] ADC_RESL[1:0]

STC15F204EA R %1 5. i ILADCH 2 BIEFRTT 0. LERds . BRI T A7 8% 10f7DAC, #%
&t B 2547 2% (ADC_RESHHADC RESL) L JZADC CONTRAA f¥.

STC15F204EA R 51 5. 7 WL ADC 2B IR ELERIADC . 3B IR LT ADC FH — AN PR AR #3 FID /A F%
P gR R, B IR R LB, R s (MSB) FRG, P s A — i N H 5 N B D/ AR e 2%
HH AT IR, S 2R, T A R UOE I N AR . IR IR T
A/D¥EH AR R RIS =, ThFEIREIL A

M EEELLE H, B2 BT, KB ADCO~7 IR B N IR A s . %k
/BRI e 4% (DAC) e e (R HOL 5 5 i N O30 il ol b B B 0E A7 b e, 07 B e &5 RARAT 3132 1K
EL 2 A7 2%, B iR b w A ae i e s R . A/DES RS R G, TR I B2 RARATE 3
ADCHE 4 &t SR 25 /7 23 ADC_RESHIADC RESL, [AJRf, B AZADCEE ] ar 47 #3ADC_CONTRH F{JA /DA%
SERFRENAIADC FLAG, DAL Fe 25 ) B A o 7 i o SS90 T8 A0 3 36428 1) B ADCHZ il 25 17 2%
ADC_CONTRH FJCHS2~CHSOHffi 7€ »  ADC) % 48 3o & F ADCH i) 5 47 #% - ¥ SPEED 1 FISPEED O 7€ .
TEAE FHADCZ /I, MSGZ5ADCEHE, /& B AT ADCEE | 25 A7 4% H ADC_POWERA
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W R 106 45 8, TN AR

10-bit A/D Conversion Result:(ADC RES[7:0], ADC_RESL[1:0]) = 1024 x

Vin

Vcee

LB SSAY VRSN S /AW

8-bit A/D Conversion Result:(ADC_RES[7:0])= 256 x

Vi
Vce

A Vi B N EIE RN R, Vee v BT HLSERR TAR R, HSA ML AR B R ARy
B S H k.

9.2 SA/DFE#HERNTFS

5 STC15F204EA & 1) ¥y HLA/D#L Al 2 () 2574728 51 T N R s o

o= p fr bk K A5 .
e fiik | e Lep | et
P1 Analog Function
P1ASF ) 9DH P17ASF|P16ASF|P15ASF|P14ASF|PI3ASF|P12ASF|P]1ASF|P10ASF 0000 0000B
Configure register
ADC _CONTR | ADC Control Register | BCH | ADc_power |SPEED1 | SPEEDOl ADC_FLAG |ADC7$TART|CHSZ|CHS1 |CHSO 0000 0000B
ADC RES | ADC Result high | BDH 0000 0000B
ADC RESL| ADC Result low BEH 0000 0000B
IE Interrupt Enable ASH | EA |ELVD|EADC| | ET1 | EX1 | ETO | EX0 [000x 0000B
P Interrus; strlorlty sy |- [pvp[papc| - [pri|Pxi [ PTO [ PX0 | 00k 0000B
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1. P1O4EIAT BEITHI B 725 P1ASF
STC15F204EA £ 41 ¥ fr HLIIA /D ¥ O #EP1 I (P1. 7-P1. 0) , A 8EX 1047 E i A/ D% i 2%,
T# AT IA F300KHZ (3075 UK/ FP) o SEEGHL RS ATIA/D, ] (IR BRI . H s FE AR . 42
. BERINAE ., EEREAEPIE NS B AT/OE, AT DLE I O B 8 B AR AT
— BRI EONA/DE, R AR NA/DAE I IPT I AT 4k Sa/E N1/O I T G RAE AEIN) « 1R
JA/DAE R ) O 75 S PLASFRFIR Dh e Br A7 de TR AR BN 17, AR B 1 O 6 BN T
AE. PIASFZFf7a8 A% U T -
P1ASF : P1 AL RE% 1) %5 A7 4%
SFR name | Address | bit B7 B6 B5 B4 B3 B2 Bl BO
P1ASF 9DH name | P17ASF | P1I6ASF | PISASF | P14ASF | P13ASF | P12ASF | P11ASF | PI0OASF

P1ASF[7:0] P1. xfFThfE FHPIASFEF A7 A bk . [9DH] CANRERE AT A7 F-41k)
PIASF.0=1 P1. O LR R T EEA /DI
PIASE.1=1 P1. 1R R T EEA /DS
P1ASF2=1 P1. 2 FE AR T A/ DA
P1ASF3 =1 P1. 3TME AR T BEA /DA
PIASF4 =1 P1. ATE AR BEA /DA
P1ASF.5=1 P1. 5 FEARALL T REA /DA
P1ASF6=1 P1. 6 LIE AT REA/ DA H]
PIASF.7=1 P1. THEHE R T EeA /DI

2. ADC#ZH#ZF F28ADC_CONTR

ADC_CONTRZF A7 28 1A% =0l
ADC CONTR : ADCH5 #2172
SFR name | Address | bit B7 B6 B5 B4 B3 B2 | B1 | BO
ADC_CONTR BCH name | ADC_POWER | SPEED1 | SPEEDO | ADC_FLAG | ADC_START | CHS2 | CHS1 | CHSO

XFADC_CONTRAFAFas BEATHRAE, BB IZAIMOVIRMEIE /), AR 57 M ‘80 6.

ADC_POWER: ADC HEyEHHIfr .
0: JFADC HLV
1: FTIFA/DFEHr s FEYE.
G N 2 N A R b AR AT, KFADCHR YRS A, EPADC_POWER =0, WIFRKIhéE. B
A/ DR RT— E BHHA/DEYE CATIF,  A/DE;HGE o5 ¢ A /DL AT PR Dh#E, ]
Ka‘elﬂégﬂikﬂ FF N EBA/DFEHASL YR, TG M R, SN EERE G, A
A/ D
BVUHBIA/DEEHJE, TEA/DECIREE R 2 AT, ASSCRALA /00 (FPIRAS, B RIF ks EA/D
i, QNRERE E I %/ B AT O/ R b RGP R AT
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SPEED1, SPEEDO: AL Hie i % H ok 5 47 i o7
SPEEDI | SPEEDO | A/D¥ ¥ Fi 25 st ]

9O b B B AL e — %, CPULAESRZR21IMHzI,
A/ D 3% [ 24 300KHz

1 0 180 B ) S A 4 — Ik
3604 g & B %% 45— Ik
0 540/ s 4 & HH 55 6 — Ik

1 1

ADC_FLAG: HRH L Mg e W ot bR B A7, A/ DE I 5E 5, ADC_FLAG = 1, BEH#HAFEO.
ANERN/D B dse G Bz A G A AR R, I8 A B bR AL/ DR
BEEW A/ DI TERL G, ADC FLAG = 1, —@EHARHO.,

ADC_START : #EU e 4 2% (ADC) #6340 Ja shizhilh, WE RN “17 B, FFaased, HiswE N0,
CHS2/CHS1/CHSO0: A% NIl iE#e, CHS2/CHS1/CHSO

CHS2 [ CHS1 | CHSO | Analog Channel Select (F5fil%i N iHiE %)
0 0 0 & PLO fERA/DHIANKH
L PL 1 AERNA/DFINKH
%EFE PL 2 AENA/DEIAKH
EHE P13 1ERA/DEIAKH
% P14 1ENA/DEINRH
% PL.5 fENA/DFINKH
EFE PL6 AENA/DEIAKH
i PL.7 YENA/DEIAKH

N Y =1 =1 =)
el Bl =1 K= BN Bl K=
el E=1 B3 =1 = K= B
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3. A/DEEHLERZE FREADC_RES. ADC_RESL
FEIR T RE 75 A7 #ADC_RESHIADC RESLZF A7 %% F T IRAFA/ D4t 1, HA% -

Mnemonic | Add Name B7 B6 B5 B4 B3 B2 Bl BO
A/DEE 45
ADC RES | BDh [ 7SN ADC RES9|ADC_RESS|ADC_RES7|ADC_RES6|ADC_RESS|ADC_RES4|ADC_RES3|ADC_RES2
AT EshL
é:l:
ADC RESL| BEh /ED%?%'”% - ; . ; ; - ADC_RESI|ADC_RES0
e I A

STC15F204EA R %1 ¥y HLIK LOSLA /D% e 45 SR 1 1= 8 AL A7 TAEADC_RESH, K247 A7 AE
ADC_RESLAME24H7 .

W P FEEGE 100 45 B, 4% Pl ARGt

Vin
Vce

10-bit A/D Conversion Result:(ADC_RES[7:0], ADC_RESL[1:0]) = 1024 x

LR S EURBAY B ESIAZ B SO VTS

Vin
Vce

A, ViR ABHE N BB R, Vee A BT HLSERR TAERE, 8 AL AR IEAE N
RSk,

8-bit A/D Conversion Result:(ADC_RES[7:0])= 256 x

4. 7 2 IFEF FRRIE
IE: i RiFaiffay (ATA7SH4k)
SFR name | Address | bit | B7 | B6 B5 B4 | B3 | B2 | Bl | BO
IE AS8H | name | EA | ELVD | EADC | - | ETI | EX1 | ETO | EX0
EA: CPURIH I b i&, EA=1, CPUFJH Wi, EA=0, CPUBHMFTA K Wi

EARIE R A2 A b W Fo VIR R 2 R d il o BRIV Hh Wil i Se SR EATE s FLUGE 3225 il 5
L H 7 FC VR Al A 42 o

EADC : A/DE#rb W 0¥, EADC=1, Fo¥FA/DEEHFr, EADC=0, ZE1-A/DELHHrblk.

5. FELSCRIZHIF FRIP
IP: i gzl arfeds (AT 67 3-4k)
SFR name | Address | bit B7 B6 B5 B4 | B3 B2 Bl BO
1P B8H name PLVD | PADC - PT1 | PX1 | PTO | PXO0
PADC : A/D%T%EPLE%S'&%R%UQO PADC=1, A/D#: W€ XN 5 5 I s
PADC=0, A/DEe4rhlWisE ORI ik
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9.3 A/Dit#rEa R B 2% B

|/

P26 |1 28 P25

272 27 [Ipr24
ADCOPLO[]3 26 [_]P23
ADCI/PLI[ |4 w2 25 [Ir22
ADC2/P12[5 % 24 P21
ADC3P13[J6 ;t\g 23 [_]P2.0/RSTOUT_LOW 1:
ADC4P1.4[]7 7 22 [ ]P3.7/NT3 -
ADCS/PLS [ s ~ 21 []p3.6iNT2
ADC6/P1L.6[]9 % 20 [ P3.5/T1/CLKOUTO
ADC7PLT[J10 N 19 ] P3.4/T0/CLKOUT1

IRC_CLKO/RST/P0.0 [ 11 o0 18 [ P3.3/INTI

Vee[]12 17 [ P3.2/INTO

Po.1[ 13 16 [ P3.1

Gnd[] 14 15 [ p3.0/1NT4

A/DEEHRZEPLI, P1.0 — P1. 73:81%

ATFLLE 1K -
ﬂ%%ﬁ
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9.4 A/DZHEFIE N 2k i [E]

P2.6[]1 ~ 28 [1r2s Vee
P27 ]2 27 [1p24
ADCOPLO[]3 26 P23 ATPFMLE 1K 1
ADCLPLI[ 4 v 2s[ 2 o—]iov
ADC2/P12[5 % 24 [Jp2.1 1
ADC3/P13[ 6 o't\g 23 []P2.0/RSTOUT_LOW 1: 0—|I| 1/2 Vee
ADC4P14[]7 A 22 [ ]P3.7/INT3 - 10K e
ADCs/PLS[ 8 A 21 [JpseiNT2 o—]li 2/3 Vee
ADC6/P1L.6[]9 % 20 [ P3.5/T1/CLKOUTO 10K e
ADC7/PL.7[] 10 N\ 19 [ ]P3.4/TO/CLKOUT! o—||| 3/4 Vee
IRC_CLKO/RST/P0.0 | 11 * 18 [ P3.3/INTI 10K e
Vee [ 12 17 []P3.2/INTO O—]li 5/4 Vee
Po.1[ 13 16 []P3.1
Gnd[_] 14 15 [ p3.01NT4

A/DEEHRZEPTI, P1.0 — P1. 73:81%

U/

r26[]1 28 [1r2s

P27 ]2 27 [1r24
ADCOP1LO[|3 26[_1P23
ADCI/PLI |4 w2 25 P22
ADC2/P12[]5 % 24 ]P21
ADC3/P1.3[]6 !ﬁ 23 [_]P2.0/RSTOUT_LOW
ADC4/PLA[ |7 %) 22 [1P3.7/INT3
ADC5/P15[]8 A 21 [pseiNT2
ADC6/P1.6 [0 % 20 []P3.5/T1/CLKOUTO
ADCTPLT[ ] 10 N 19 [ P3.4/TO/CLKOUT!1

IRC_CLKO/RST/P0.0 | 11 o 18 [__]P3.3/INTI

Vee[ |12 17 [ P3.2/INTO

Po.1 13 16 []p3.1

Gnd[] 14 15 [1p3.0/1NT4
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9.6 A/DEEHENIRIZR (CIEFACmiz~)

9.6.1 A/DF#NIRIZF (ADCHET )

1. CiEF7:

/* */

/* --- STC MCU International Limited */

/% - JH/RSTC 15 RFIF ML A/DFH ) 6E */

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

/* -—- Fax: 86-755-82905966 */

/* -—- Tel: 86-755-82948412 */
/* —-- Web: www.STCMCU.com */
L S g e o T 7l ——— */
1 LRI o B R P T STCHY YR B AR <oemeeemes */

/* */

PAER T BRI L e/

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

typedef bit BOOL;
typedef unsigned char BYTE;
typedef unsigned int WORD;

//define baudrate const
//BAUD = 256 - SYSclk/3/BAUDRATE/M (1T:M=1; 12T:M=12)
//INOTE: (SYSclk/3/BAUDRATE) must be greater then 98, (RECOMMEND GREATER THEN 110)

/f#tdefine BAUD 0xF400 //'1200bps @ 11.0592MHz
/f#tdefine BAUD 0xFA00 //2400bps @ 11.0592MHz
/f#tdefine BAUD 0xFD00 // 4800bps @ 11.0592MHz
/f#tdefine BAUD OxFES80 //'9600bps @ 11.0592MHz
/f#tdefine BAUD 0xFF40 //19200bps @ 11.0592MHz
/f#tdefine BAUD OxFFAO0 //38400bps @ 11.0592MHz
/f#tdefine BAUD 0xEC00 //'1200bps @ 18.432MHz
/f#tdefine BAUD 0xF600 // 2400bps @ 18.432MHz
/f#tdefine BAUD 0xFBO00 // 4800bps @ 18.432MHz
/f#tdefine BAUD 0xFD80 //'9600bps @ 18.432MHz
/f#tdefine BAUD OxFECO //19200bps @ 18.432MHz
#define BAUD O0xFF60 //38400bps @ 18.432MHz
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/l#tdefine BAUD 0xE800
/f#tdefine BAUD 0xF400
/f#tdefine BAUD 0xFA00
//#tdefine BAUD 0xFD00
/f#tdefine BAUD OxFES80
/l#tdefine BAUD 0xFF40
/l#tdefine BAUD O0xFF80

sfr AUXR = 0x8E;
sbit RXB = P370;
sbit TXB = P3"1;

// 1200bps @ 22.1184MHz
// 2400bps @ 22.1184MHz

// 4800bps @ 22.1184MHz
//9600bps @ 22.1184MHz
//19200bps @ 22.1184MHz
//38400bps @ 22.1184MHz
//57600bps @ 22.1184MHz

//define UART TX/RX port

/*Declare SFR associated with the ADC */

sfr ADC_CONTR = 0xBC;

sfr ADC_RES = 0xBD;
sfr ADC LOW2 = O0xBE;
sfr PIASF = 0x9D;

//ADC control register

//ADC hight 8-bit result register
//ADC low 2-bit result register
//P1 secondary function control register

/*Define ADC operation const for ADC_CONTR*/

#define ADC_POWER
#define ADC_FLAG
#define ADC_START
#define ADC_SPEEDLL
#define ADC_SPEEDL
#define ADC_SPEEDH
#define ADC_SPEEDHH

void InitUart();

void SendData(BYTE dat);
void Delay(WORD n);
void InitADC();

BYTE TBUF,RBUF;
BYTE TDAT,RDAT;
BYTE TCNT,RCNT,;
BYTE TBIT,RBIT;
BOOL TING,RING;
BOOL TEND,REND;
BYTE ch=0;

0x80 /IADC power control bit
0x10 /IADC complete flag
0x08 //ADC start control bit
0x00 //540 clocks
0x20 /1360 clocks
0x40 //180 clocks
0x60 //90 clocks

//ADC channel NO.
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void main()

{
InitUart(); //Init UART, use to show ADC result
InitADC(); //Init ADC sfr
TMOD = 0x00; //timer0 in 16-bit auto reload mode
AUXR = 0x80; /timer0 working at 1T mode
TLO = BAUD;
THO = BAUD>>g; //initial timer0 and set reload value
TRO=1; /tiemr0 start running
IE = 0xa0; //Enable ADC interrupt and Open master interrupt switch
ETO=1; //enable timer0 interrupt
PTO=1; /[improve timer(Q interrupt priority

//Start A/D conversion

while (1);

H

/*

ADC interrupt service routine

*/

void adc_isr() interrupt 5 using 1

{
ADC CONTR &='!ADC FLAG; /IClear 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

// 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
H
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/*
Software delay function
*/
void Delay(WORD n)
{
WORD x;
while (n--)
{
x =5000;
while (x--);
H
H
/1

//Timer interrupt routine for UART

void tm0() interrupt 1 using 1

{
if (RING)
{
if (--RCNT == 0)
{
RCNT = 3; //reset send baudrate counter
if (--RBIT == 0)
{
RBUF = RDAT; //save the data to RBUF
RING = 0; //stop receive
REND = 1; //set receive completed flag
H
else
{
RDAT >>= [;
if (RXB) RDAT |= 0x80; //shift RX data to RX buffer
H
H
H
else if ('RXB)
{
RING =1; //set start receive flag
RCNT =4, //initial receive baudrate counter
RBIT=9; //initial receive bit number (8 data bits + 1 stop bit)
H

248 T 3 [ S T PR A A KMl 0513-5501 2928 /2929 / 2966 B2 0513-5501 2969 / 2956 / 2947



STCI5F204EA RSN HIAEF  BARSCHF RIS www.STCMCU.com Il AR 301 13922829991 ) : 13922809991

if (--TCNT == 0)
{
TCNT = 3; //reset send baudrate counter
if (TING) //judge whether sending
{
if (TBIT == 0)
{
TXB = 0; //send start bit
TDAT =TBUF;  //load data from TBUF to TDAT
TBIT=9; //initial send bit number (8 data bits + 1 stop bit)
¥
else
{
TDAT >>= 1, //shift data to CY
if (--TBIT == 0)
{
TXB =1,
TING =0; //stop send
TEND = 1; //set send completed flag
¥
else
{
TXB =CY; /Iwrite CY to TX port
¥
¥
¥
¥
¥
/]

//initial UART module variable
void InitUart()

{
TING =0;
RING =0;
TEND =1;
REND = 0;
TCNT =0;
RCNT =0;

¥

/]

//initial UART module variable
void SendData(BYTE dat)

{
while (ITEND);
TEND = 0;
TBUF = dat;
TING = 1;

}
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2. CYRIERF:

/* */

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

/¥ - JHNSTC 15 R THL A/DFEHThRE */

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

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

/* --- Tel: 86-755-82948412 */
/* --—- Web: www.STCMCU.com */
L S Tl e e T e L) [ e — */
B TS Tl T L 601 e e — %/

/* */

ST T A AL A 1 A

;define baudrate const

;BAUD = 65536 - SYSclk/3/BAUDRATE/M (1T:M=1; 12T:M=12)
;NOTE: (SYSclk/3/BAUDRATE) must be greater then 75, (RECOMMEND GREATER THEN 100)

:BAUD EQU OF400H  ;1200bps @ 11.0592MHz
:BAUD EQU OFAOOH  ;2400bps @ 11.0592MHz
:BAUD EQU OFDO0OH ;4800bps @ 11.0592MHz
:BAUD EQU OFESOH ;9600bps @ 11.0592MHz

;BAUD  EQU  OFF40H ;19200bps @ 11.0592MHz
;BAUD  EQU  OFFAOH ;38400bps @ 11.0592MHz
;BAUD  EQU  OFFCOH ;57600bps @ 11.0592MHz

;BAUD  EQU  OECO0OH ; 1200bps @ 18.432MHz
;BAUD  EQU  0F600H ; 2400bps @ 18.432MHz
;BAUD  EQU  OFBOOH ; 4800bps @ 18.432MHz
;BAUD  EQU  OFD80OH ; 9600bps @ 18.432MHz

;BAUD  EQU  OFECOH ;19200bps @ 18.432MHz
;BAUD  EQU  OFF60H ;38400bps @ 18.432MHz
BAUD EQU  OFF95H ;57600bps @ 18.432MHz

;BAUD  EQU  OE800H ; 1200bps @ 22.1184MHz
;BAUD  EQU  0F400H ; 2400bps @ 22.1184MHz
;BAUD  EQU  OFAOOH ; 4800bps @ 22.1184MHz
;BAUD  EQU  OFDOOH ; 9600bps @ 22.1184MHz

;BAUD  EQU  OFESOH ;19200bps @ 22.1184MHz
;BAUD  EQU  OFF40H ;38400bps @ 22.1184MHz
;BAUD  EQU  OFF80H ;57600bps @ 22.1184MHz

;define UART TX/RX port
RXB BIT P3.0
TXB BIT P3.1

;define SFR
AUXR DATA 8&EH
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;define UART module variable

TBUF
RBUF
TDAT
RDAT
TCNT
RCNT
TBIT

RBIT

TING
RING
TEND
REND

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

BIT
BIT
BIT
BIT

08H
09H
0AH
0BH
0CH
O0DH
OEH
OFH

20H.0
20H.1
20H.2
20H.3

;(RO) ready send data buffer (USER WRITE ONLY)

;(R1) received data buffer
;(R2) sending data buffer
;(R3) receiving data buffer
;(R4) send baudrate counter

(UAER READ ONLY)

(RESERVED FOR UART MODULE)

(RESERVED FOR UART MODULE)
(RESERVED FOR UART MODULE)

;(R5) receive baudrate counter (RESERVED FOR UART MODULE)

;(R6) send bit counter
;(R7) receive bit counter

(RESERVED FOR UART MODULE)
(RESERVED FOR UART MODULE)

;sending flag(USER WRITE"1"TO TRIGGER SEND DATA,CLEAR BY MODULE)
; receiving flag (RESERVED FOR UART MODULE)

; sent flag

(SET BY MODULE AND SHOULD USER CLEAR)

; received flag (SET BY MODULE AND SHOULD USER CLEAR)

;/*Declare SFR associated with the ADC */

ADC_CONTR
ADC_RES
ADC_LOW?2

P1ASF

EQU
EQU
EQU
EQU

0BCH ;ADC control register

0BDH
0BEH
09DH

;/*Define ADC operation const for ADC_CONTR*/

ADC POWER EQU 80H ;ADC power control bit
ADC FLAG EQU 10H ;ADC complete flag
ADC START EQU 0O8H ;ADC start control bit
ADC SPEEDLL EQU  00H ;540 clocks
ADC SPEEDL  EQU 20H ;360 clocks
ADC SPEEDH EQU 40H ;180 clocks
ADC SPEEDHH EQU 60H ;90 clocks
ADCCH DATA 21H ;ADC channel NO.
ORG 0000H
LIMP MAIN
ORG 000BH
LIMP TMO_ISR
ORG 002BH
LIMP ADC ISR

;ADC high 8-bit result register
;ADC low 2-bit result register
;P1 secondary function control register

R IE E SRR T AR A
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;Init UART, use to show ADC result

;timer( in 16-bit auto reload mode
;timer(Q working at 1T mode

;Enable ADC interrupt and Open master interrupt switch
;enable timer( interrupt
;improve timer0 interrupt priority

;Clear ADC interrupt flag

;Send channel NO.

ORG 0100H
MAIN:
MOV  SP, #7FH
MOV  ADCCH, #0
LCALL INIT UART
LCALL INIT ADC ;Init ADC sfr
MOV  TMOD, #00H
MOV  AUXR, #80H
MOV  TLO, #LOW BAUD ;initial timer0 and
MOV  THO, #HIGH BAUD ;set reload value
SETB  TRO ;tiemr0 start running
MOV IE, #0AOH
SETB  ETO
SETB  PTO
SIMP  §
i/*
;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

;Get ADC high 8-bit result
;Send to UART

; MOV A, ADC LOW2 ;Get ADC low 2-bit result
; LCALL SEND DATA ;Send to UART
INC ADCCH
MOV A, ADCCH
ANL A, #07H
MOV  ADCCH, A
ORL A, #ADC _POWER | ADC SPEEDLL | ADC _START
MOV  ADC CONTR, A ;ADC power-on delay and re-start A/D conversion
POP PSW
POP ACC
RETI
252 BB E SRR T AR A KHL: 0513-5501 2928 /2929 / 2966 fE3: 0513-5501 2969 /2956 / 2947



STCI5F204EA RSN HIAEF  BARSCHF RIS www.STCMCU.com Il AR 301 13922829991 ) : 13922809991

o
;Initial ADC sfr

INIT_ADC:

MOV  PIASF, #0FFH ;Set all P1 as analog input port

MOV  ADC RES, #0 ;Clear previous result

MOV A, ADCCH

ORL A, #ADC_POWER | ADC_SPEEDLL | ADC_START

MOV  ADC CONTR, A ;ADC power-on delay and Start A/D conversion
MOV A, #2

LCALL DELAY

RET

S
;Software delay function

DELAY:

MOV  R2, A
CLR A
MOV RO, A
MOV  RI, A
DELAY1:
DINZ RO, DELAY1
DINZ RI, DELAY1
DINZ R2, DELAY1
RET
S
;Initial UART
; */
INIT _UART:
CLR TING
CLR RING
SETB  TEND
CLR REND
CLR A
MOV  TCNT, A
MOV  RCNT, A
RET
S
;Send one byte data to PC
;Input: ACC (UART data)
;Output:-
; */
SEND_DATA:
INB TEND, §
CLR TEND
MOV  TBUF, A
SETB  TING
RET
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;TimerO interrupt routine for UART

TMO _ISR:
PUSH
PUSH
MOV

L UARTSTART:
JB
JB

L RSTART:
SETB
MOV
MOV
SIMP

L RING:
DINZ
MOV

L RBIT:
MOV
MOV
RRC
MOV
DINZ

L RSTOP:
RLC

DINZ
MOV
JNB
MOV
INZ
L TSTART:
CLR
MOV
MOV
JMP
L TBIT:
MOV
SETB
RRC
MOV
MOV
DINZ

ACC
PSW
PSW,

RING,
RXB,
RING
RS,
R7,

L REND

RS,

TING,
L TBIT

TXB
TDAT,

L TEND

a0

2,
TXB
R6,

s

#08H

L RING
L REND

#4
#9

L REND
#
RXB

R3

L REND

L TEND

L TEND
R6

RO
#9

R2

A
C
L TEND

;4 save ACC
;4 save PSW
;3 using register group 1

;4 judge whether receiving
; check start signal

; set start receive flag

; initial receive baudrate counter

; initial receive bit number (8 data bits + 1 stop bit)
; end this time slice

;4 judge whether sending
;2 reset send baudrate counter

;3 read RX port data

;1 and shift it to RX buffer

;1

2

;4 judge whether the data have receive completed

; shift out stop bit

; save the data to RBUF

; stop receive

; set receive completed flag

;4 check send baudrate counter
;2 reset it

;4 judge whether sending

;1 detect the sent bits

;3 "0" means start bit not sent

; send start bit

; load data from TBUF to TDAT

; initial send bit number (8 data bits + 1 stop bit)
; end this time slice

;1 read data in TDAT

;1 shift in stop bit

;1 shift data to CY

;2 update TDAT

;4 write CY to TX port

;4 judge whether the data have send completed
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L TSTOP:

CLR TING ; stop send

SETB  TEND ; set send completed flag
L TEND
L UARTEND:

POP PSW ;3 restore PSW

POP ACC ;3 restore ACC

RETI ;4 (69)

END
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9.6.2 A/DEEIRMIIKIZRF (ADCEIFF )

1. CEF7:

/* */

/* --- STC MCU International Limited */

/% - H/RSTC 15 RAIH T HL A/DEHINRE */

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

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

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

/* -—- Web: www.STCMCU.com */
L i s Ry ats G Il o7 ) S — *
JEF T T S LTI N 601 e T — *

/* */

AR T AR A 1 A

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

typedef bit BOOL;
typedef unsigned char BYTE,;
typedef unsigned int WORD;

//define baudrate const

//BAUD = 256 - SYSclk/3/BAUDRATE/M (1T:M=1; 12T:M=12)

//INOTE: (SYSclk/3/BAUDRATE) must be greater then 98, (RECOMMEND GREATER THEN 110)

/[#define BAUD 0xF400 // 1200bps @ 11.0592MHz
//#define BAUD 0xFA00 //2400bps @ 11.0592MHz
/[#define BAUD 0xFDO00 // 4800bps @ 11.0592MHz
//#define BAUD 0xFE80 // 9600bps @ 11.0592MHz
/[#define BAUD 0xFF40 //19200bps @ 11.0592MHz
//#define BAUD 0xFFAOQ //38400bps @ 11.0592MHz
/[#define BAUD 0xECO00 // 1200bps @ 18.432MHz
//#define BAUD 0xF600 // 2400bps @ 18.432MHz
//#define BAUD 0xFBO00 // 4800bps @ 18.432MHz
/[#define BAUD 0xFD80 // 9600bps @ 18.432MHz
//#define BAUD OxFECO //19200bps @ 18.432MHz
#define BAUD 0xFF60 //38400bps @ 18.432MHz
/[#define BAUD 0xE800 // 1200bps @ 22.1184MHz
//#define BAUD 0xF400 // 2400bps @ 22.1184MHz
//#define BAUD 0xFA00 // 4800bps @ 22.1184MHz
/[#define BAUD 0xFDO00 // 9600bps @ 22.1184MHz
//#define BAUD 0xFE80 //19200bps @ 22.1184MHz
/[#define BAUD 0xFF40 //38400bps @ 22.1184MHz
/[#define BAUD O0xFF80 //57600bps @ 22.1184MHz
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sfr AUXR = 0x8E;
sbit RXB = P3"0; //define UART TX/RX port
sbit TXB = P3/1;

/*Declare SFR associated with the ADC */

sfr ADC_CONTR = 0xBC; //ADC control register

sfr ADC_RES = 0xBD; //ADC high 8-bit result register
sfr ADC_LOW2 = O0xBE; //ADC low 2-bit result register
sfr P1ASF = 0x9D; //P1 secondary function control register

/*Define ADC operation const for ADC_CONTR*/

#define ADC_POWER 0x80 //ADC power control bit
#define ADC_FLAG 0x10 //ADC complete flag
#define ADC_START 0x08 //ADC start control bit
#define ADC_SPEEDLL 0x00 //540 clocks

#define ADC_SPEEDL 0x20 //360 clocks

#define ADC_SPEEDH 0x40 //180 clocks

#define ADC_SPEEDHH 0x60 //90 clocks

BYTE TBUF,RBUF;

BYTE TDAT,RDAT;

BYTE TCNT,RCNT;

BYTE TBIT,RBIT;

BOOL TING,RING;

BOOL TEND,REND;

void InitUart();

void InitADC();

void SendData(BYTE dat);
BYTE GetADCResult(BYTE ch);
void Delay(WORD n);

void ShowResult(BYTE ch);

void main()

{
TMOD = 0x00; //timer0 in 16-bit auto reload mode
AUXR = 0x80; //timer( working at 1T mode
TLO =BAUD;
THO = BAUD>>8; //initial timer0 and set reload value
TRO=1; //tiemr0 start running
ETO=1; //enable timer0 interrupt
PTO=1; //improve timer0 interrupt priority
EA=1; /lopen global interrupt switch
InitUart(); //Init UART, use to show ADC result
InitADC(); //Init ADC sfr
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while (1)
{
ShowResult(0); //Show Channel0
ShowResult(1); //Show Channell
ShowResult(2); //Show Channel2
ShowResult(3); //Show Channel3
ShowResult(4); //Show Channel4
ShowResult(5); //Show Channel5
ShowResult(6); //Show Channel6
ShowResult(7); //Show Channel7
}
}
/*
Send ADC result to UART
*/
void ShowResult(BYTE ch)
{
SendData(ch); //Show Channel NO.

SendData(GetADCResult(ch)); //Show ADC high 8-bit result

//if you want show 10-bit result, uncomment next line

/I SendData(ADC_LOW2); //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_FLAG)); //Wait complete flag

ADC_CONTR &=~ADC_FLAG; //Close ADC

return ADC_RES; //Return ADC result

}

/*
Initial ADC sfr
*/
void InitADC()
{
P1ASF = 0xff; //Open 8 channels ADC function
ADC _RES =0; //Clear previous result
ADC_CONTR =ADC_POWER |ADC_SPEEDLL;
Delay(2); //ADC power-on and delay
)
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/*
Software delay function
*/
void Delay(WORD n)
{
WORD x;
while (n--)
{
x =5000;
while (x--);
H
H
/1

//Timer interrupt routine for UART

void tmO() interrupt 1 using 1

{
if (RING)
{
if (--RCNT == 0)
{
RCNT = 3; //reset send baudrate counter
if (--RBIT == 0)
{
RBUF = RDAT; //save the data to RBUF
RING =0; //stop receive
REND =1; //set receive completed flag
H
else
{
RDAT >>= [;
if (RXB) RDAT |= 0x80; //shift RX data to RX buffer
H
H
H
else if ('RXB)
{
RING =1; //set start receive flag
RCNT =4; //initial receive baudrate counter
RBIT =9; //initial receive bit number (8 data bits + 1 stop bit)
H
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if (--TCNT == 0)
{
TCNT =3; //reset send baudrate counter
if (TING) //judge whether sending
{
if (TBIT ==0)
{
TXB =0; //send start bit
TDAT =TBUF; //load data from TBUF to TDAT
TBIT=9; //initial send bit number (8 data bits + 1 stop bit)
¥
else
{
TDAT >>=1; //shift data to CY
if (--TBIT == 0)
{
TXB=1;
TING =0; //stop send
TEND = 1; //set send completed flag
¥
else
{
TXB = CY; /Iwrite CY to TX port
¥
¥
¥
¥
¥
//

//initial UART module variable
void InitUart()

{
TING = 0;
RING = 0;
TEND = 1;
REND = 0;
TCNT = 0;
RCNT = 0;

}

//

//initial UART module variable
void SendData(BYTE dat)

{
while (!TEND);
TEND = 0;
TBUF = dat;
TING =1;

¥
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2. CYRIERF:

/* */

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

/* —- JH/RSTC 15 RAVE AL A/DE 5 IhRE */

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

/* --- Tel: 86-755-82948412 */
/* --—- Web: www.STCMCU.com */
L LI ISV eIl 07— %/
B R TS Ll L R L Ye ) A— %/

* ¥

ST T A AL A 1 A

;define baudrate const
;BAUD = 65536 - SYSclk/3/BAUDRATE/M (1T:M=1; 12T:M=12)
;NOTE: (SYSclk/3/BAUDRATE) must be greater then 75, (RECOMMEND GREATER THEN 100)

;BAUD EQU  0F400H ; 1200bps @ 11.0592MHz
;BAUD EQU  OFAOOH ; 2400bps @ 11.0592MHz
;BAUD EQU  OFDOOH ; 4800bps @ 11.0592MHz
;BAUD EQU  OFES8OH ; 9600bps @ 11.0592MHz
;BAUD EQU  OFF40H ;19200bps @ 11.0592MHz
;BAUD EQU  OFFAOH ;38400bps @ 11.0592MHz
;BAUD EQU  OFFCOH ;57600bps @ 11.0592MHz
;BAUD EQU  OECO0OH ; 1200bps @ 18.432MHz
;BAUD EQU  0F600H ; 2400bps @ 18.432MHz
;BAUD EQU  OFBOOH ; 4800bps @ 18.432MHz
;BAUD EQU  OFD80H ; 9600bps @ 18.432MHz
;BAUD EQU OFECOH ;19200bps @ 18.432MHz
;BAUD EQU  OFF60H ;38400bps @ 18.432MHz
BAUD EQU  OFF95H ;57600bps @ 18.432MHz
;BAUD EQU  OE800H ; 1200bps @ 22.1184MHz
;BAUD EQU  0F400H ; 2400bps @ 22.1184MHz
;BAUD EQU  OFAOOH ; 4800bps @ 22.1184MHz
;BAUD EQU  OFDOOH ; 9600bps @ 22.1184MHz
;BAUD EQU  OFES8OH ;19200bps @ 22.1184MHz
;BAUD EQU  OFF40H ;38400bps @ 22.1184MHz
;BAUD EQU  OFF80H ;57600bps @ 22.1184MHz
;define UART TX/RX port

RXB BIT P3.0
TXB BIT P3.1

;define SFR
AUXR DATA 8&EH
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;define UART module variable

TBUF DATA O08H ;(RO) ready send data buffer (USER WRITE ONLY)

RBUF DATA 09H ;(R1) received data buffer (UAER READ ONLY)

TDAT DATA OAH ;(R2) sending data buffer =~ (RESERVED FOR UART MODULE)
RDAT DATA OBH ;(R3) receiving data buffer (RESERVED FOR UART MODULE)
TCNT DATA OCH ;(R4) send baudrate counter (RESERVED FOR UART MODULE)
RCNT DATA ODH ;(R5) receive baudrate counter (RESERVED FOR UART MODULE)
TBIT  DATA OEH ;(R6) send bit counter (RESERVED FOR UART MODULE)
RBIT DATA OFH ;(R7) receive bit counter  (RESERVED FOR UART MODULE)
TING BIT 20H.0 ;sending flag(USER WRITE"1"TO TRIGGER SEND DATA,CLEAR BY MODULE)
RING BIT 20H.1 ; receiving flag (RESERVED FOR UART MODULE)

TEND BIT 20H.2 ;sent flag  (SET BY MODULE AND SHOULD USER CLEAR)
REND BIT 20H.3 ; received flag (SET BY MODULE AND SHOULD USER CLEAR)
;/*Declare SFR associated with the ADC */

ADC _CONTR EQU 0BCH ;ADC control register

ADC RES EQU O0BDH ;ADC high 8-bit result register

ADC LOW2 EQU OBEH ;ADC low 2-bit result register

P1ASF EQU 09DH ;P1 secondary function control register

;/*Define ADC operation const for ADC_CONTR*/

ADC POWER EQU &0H ;ADC power control bit
ADC FLAG EQU 10H ;ADC complete flag
ADC_START EQU 08H ;ADC start control bit
ADC_SPEEDLL EQU = 00H ;540 clocks
ADC _SPEEDL  EQU 20H ;360 clocks
ADC _SPEEDH EQU 40H ;180 clocks
ADC_SPEEDHH EQU 60H ;90 clocks

ORG 0000H

LIMP MAIN

ORG 000BH

LIMP  TMO ISR

MAIN:

MOV  SP, #7FH

MOV  TMOD, #00H ;timer0 in 16-bit auto reload mode
MOV  AUXR, #80H ;timer0 working at 1T mode
MOV  TLO, #LOW BAUD ;initial timer0 and

MOV  THO, #HIGH BAUD ;set reload value

SETB  TRO ;tiemr0 start running

SETB  ETO ;enable timer( interrupt

SETB  PTO ;improve timer0 interrupt priority
SETB EA ;open global interrupt switch
LCALL INIT UART ;Init UART, use to show ADC result
LCALL INIT ADC ;Init ADC sfr
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MOV
LCALL
MOV
LCALL
NEXT:
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL

SIMP

i

A, #55H
SEND DATA
A, #66H
SEND DATA

A, #0
SHOW_RESULT
A, #1
SHOW_RESULT
A, #
SHOW_RESULT
A, #3
SHOW_RESULT
A, #4
SHOW_RESULT
A, #5
SHOW_RESULT
A, #6
SHOW_RESULT
A, #7
SHOW_RESULT

NEXT

;Send ADC result to UART
;Input: ACC (ADC channel NO.)

;Output:-

*/

SHOW_RESULT:

LCALL
LCALL
LCALL

SEND DATA

GET_ADC_RESULT

SEND DATA

;Show result

;Show result

;Show channelO result

;Show channell result

;:Show channel2 result

;Show channel3 result

;Show channel4 result

;Show channel5 result

;Show channel6 result

;Show channel7 result

;Show Channel NO.
;Get high 8-bit ADC result

;Show result

;//if you want show 10-bit result, uncomment next 2 lines

; MOV A, ADC LOW2 ;Get low 2-bit ADC result
; LCALL SEND DATA ;Show result
RET
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o
;:Read ADC conversion result
;Input: ACC (ADC channel NO.)

;Output: ACC (ADC result)

; */

GET_ADC_RESULT:
ORL A, #ADC_POWER | ADC _SPEEDLL | ADC_START
MOV  ADC CONTR, A ;Start A/D conversion
NOP ;Must wait before inquiry
NOP
NOP
NOP

WAIT:
MOV A, ADC_CONTR ;Wait complete flag
INB ACC4, WAIT ;ADC_FLAG(ADC_CONTR.4)
ANL ADC_CONTR, #NOTADC FLAG ;Clear ADC_FLAG
MOV A, ADC RES ;Return ADC result
RET

i*

;Initial ADC sfr

INIT_ADC:

MOV PI1ASF, #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
i*
;Initial UART
; */
INIT _UART:
CLR TING
CLR RING
SETB  TEND
CLR REND
CLR A

MOV  TCNT, A
MOV  RCNT, A
RET
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J*
;Send one byte data to PC
;Input: ACC (UART data)
;Output:-
; */
SEND_DATA:
INB TEND, §
CLR TEND
MOV  TBUF, A
SETB TING
RET
J*
;Software delay function
; */
DELAY:
MOV  R2, A
CLR A
MOV RO, A
MOV  RI, A
DELAY1:
DINZ RO, DELAY1
DINZ RI, DELAY1
DINZ R2, DELAY1
RET

s

;TimerO interrupt routine for UART

TMO_ISR:
PUSH ACC
PUSH PSW

MOV  PSW, #08H
L_UARTSTART:

JB RING, L RING
JB RXB, L REND
L RSTART:
SETB RING
MOV RS, #4
MOV R7, #9
SIMP L REND
L RING:
DINZ RS, L REND
MOV RS, #3

;4 save ACC
;4 save PSW
;3 using register group 1

;4 judge whether receiving
;check start signal

; set start receive flag
; initial receive baudrate counter

s

; initial receive bit number (8 data bits + 1 stop bit)

s

; end this time slice

s

;4 judge whether sending
;2 reset send baudrate counter

R IE E SRR T AR A
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L RBIT:
MOV  C, RXB ;3 read RX port data
MOV A, R3 ;1 and shift it to RX buffer
RRC A ;1
MOV  R3, A ;2
DINZ R7, L REND ;4 judge whether the data have receive completed
L RSTOP:
RLC A ; shift out stop bit
MOV  Rl, A ; save the data to RBUF
CLR RING ; stop receive
SETB REND ; set receive completed flag
L REND
L TING:
DINZ R4, L TEND ;4 check send baudrate counter
MOV R4, #3 ;2 reset it
JNB TING, L TEND ;4 judge whether sending
MOV A, R6 ;1 detect the sent bits
INZ L TBIT ;3 "0" means start bit not sent
L TSTART:
CLR TXB ; send start bit
MOV  TDAT, RO ; load data from TBUF to TDAT
MOV  R6, #9 ; initial send bit number (8 data bits + 1 stop bit)
IMP L TEND ; end this time slice
L TBIT:
MOV A, R2 ;1 read data in TDAT
SETB C ;1 shift in stop bit
RRC A ;1 shift data to CY
MOV  R2, A ;2 update TDAT
MOV  TXB, C ;4 write CY to TX port
DINZ R, L TEND ;4 judge whether the data have send completed
L TSTOP:
CLR TING ; stop send
SETB  TEND ; set send completed flag
L TEND
L UARTEND:
POP PSW ;3 restore PSW
POP ACC ;3 restore ACC
RETI ;4 (69)
END
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2£10& STC15F204EA &5 £ HHEEPROMAY N A

STC15F204EA £ 51 5 WL A BB AE R 1 1KB/2KBJEEPROM, He 52 5 23 1) /2 40 T A . Hidik
36l J£0000H~03FFH(1KB)/0000H~07FFH(2KB) . 1KBF{JEEPROMZ} Y24 X, 2KBAJEEPROMZ) Ay
ANIX, BB XEEE127T . EHE, BUE — B S EHR SAE R — A X, A[R—
PRI TBAEANF IR X, A EH . SR A28 R R 2 3 b X AT Y

EEPROMI ¥ 5 IR BAE 10 T3 R EA b, W T ORAF — L 75 B7E N H I A2 s ot i A 2R
ISHEEE. R PR, T LA EEPROMEHAT 25 158/ 55 g A/ i (X BERR PR

TE TAEH R Ve miRET, A ZEE4TEEPROM/ TAPER1E

10.1 IAPXEEPROME 4K TN EE SR EN T

e RN Ak J 755 o
GiRe) it I Lsp | EMLE
IAP DATA | [SP/IAP Flash Data | - o)y 1111 1111B

- Register
1ap_appri| [SPAAP Flash Ad- - oy 0000 0000B
dress High
1ap_ADDRL| SPIAP Flash Ad- )y 0000 0000B
dress Low
1ap_cmp |ISPAAPFlashCom-t ooy - | - | - | - [ - [ - [mstfmso] o o00m
mand Register
IAP_TRIG ISP/IAP Fla'sh Com- Co6H XXXX XXXxB
mand Trigger
JAP_CONTR ISP/IAP.Control CTH IAPEN| SWBS [SWRST[CMD _FAIL| - JwT2] wT1 | wTo 0000 x000B
Register
PCON Power Control 87H - | - |LvDF| - |GF1|GFo| PD | IDL |xxlx 0000B
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1. ISP/IAPH#EZ 785 IAP_DATA

IAP_DATA : ISP/IAP #AE 44 25 77 4%
ISP/IAP MFlash i B E AL, [AIF1ash 5 A0 th 75 8O0 B Add

2. ISP/IAPH#i}it 25 %785 IAP_ ADDRHFIIAP_ADDRL

IAP_ADDRH : ISP/IAP #AEI Btk 27 47 35 5y J\ 7
IAP_ADDRL : ISP/IAP #:1ERS (il 27 47 2341 )\ A7

3. ISPIAP#H 2 F F3RIAP_CMD
ISP/IAP 4 27 4745 TAP_CMD#% U1 R :
SFR name Address | bit B7 B6 B5 B4 B3 B2 Bl BO
IAP_CMD C5H | name - - - - - - MS1 MSO0

MSL | MSO |4 / #fE Bk

0 0 | Standby FENURE, TCISPHEAE
0 1| WP LT X % Data Flash/EEPROM X #E4T 7 12
1 0 | AW PRI L7 X 6] ” Data Flash/EEPROMX ” #E47 71 g F

1 1| WA PR FEF X 6 Data Flash/EEPROM X, HE4T Jis X #44%:
FRFEE P SRR, A AT LS BdEPlash[X (EEPROM) 31T 35 158/ 735 dn e/ B X 424

, TAP15F205A/TAP15L.205AF 4, TAP15F205A/TAP15L205AR] 78 F = M I FR X A& B A P i F R
FIX

WA R . EEPROMHS B L FIMOVCHE 4352 (MOVCT i) (2 F P A fiti s ), (H AR 4 M b AN T /2 0000H,
T AR P A 2 (R S5 R B 1 — Nk

4. ISP/IAP# £ fill %k ZF E2SIAP_TRIG

IAP_TRIG: ISP/IAPH:AER )i 2 fi i &7 474
7EIAPEN(JAP_CONTR.7)=1 [t, XTIAP_TRIG%E 5Ah, 5 NA5h, ISP/IAPHr & 4 443

ISP/ TAP¥EETERR G, TAPHuhERS )\ A7 2P fZ 52 TAP _ADDRH. TAPHUHHE J\ A7 2577 22 TAP_ADDRLANTAP
AT TAP_CMDI N AR o W SR H: T SR BN T — ANk £ 3t 47 TSP/ TAPHEAE, T30
¥ 1Z H bk 1) = ST M ST 23 5 5 N TAP_ADDRHAITAP ADDRL 25 A7 %% o

FFIRIAPERVERT, #EXFIAP TRIGY:S ASAH, TS ANASH, ISP/IAP#TA A 4424

B MNRAEE R MR, FEEFN L/ THRE/ H X EREm 4, PUGRBRALE @4
AT AR, AN ERIE NS
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5. ISP/IAP# £ F #782IAP_CONTR
ISP/IAP#% | 27 47 25 IAP_CONTRHS 41 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 fUVFf7. 0: 2%IETIAPL/ 5 /¥R Data Flash/EEPROM

1: fUVFIAPIL/ 'S /#EBRData Flash/EEPROM

SWBS: Bk M P N R X S 3h(3%0), b2 M RGISPMIBIREFEX EFGED.
FLESWRSTH LA A 7] LA

1: PR RGEN, WiESEN.

SWRST: 0: A#EfE;

CMD FAIL: 5% TISP/IAPA 4, JERTAP TRIGIESAWAShfl % S, 1, 75 i i %
TEF PR AR T X (AP X)) B4 A7 A 2 B FR P IX (AP [X) FFEaHATFE T

MOV TAP CONTR, #00100000B ;SWBS = 0(G&#EAP [X), SWRST = 1(#Ef7)

EH PR FRT X (AP X)) AR A H RS ISP iR 7 X GG P AT R 7

MOV TAP CONTR, #01100000B ;SWBS = 1(G&#EISP [X), SWRST = 1 (& f7)

AERGUISP R 7 X BAF R AL I 7 BT IX (AP [X) TR AR 7

MOV TAP CONTR, #00100000B ;SWBS = 0(&%&#EAP [X), SWRST = 1 (% Ef7)

TERGISP WP XBMHEAM I RS ISP Wi F X FFaEP AT

MOV IAP CONTR, #01100000B ;SWBS = 1(G&#EISP [X), SWRST = 1(#E A7)

VLB SR ] [CPUSE AR ] (22 /0 /NCPUTTAERT 8 )
w2 wrt lwro Read/#z  |Program/#wis Se%géﬁgse Recommended System Clock
QAN ) (=55us) (:21;‘53‘ EREFRFSEON NI HELE R G
1 1| 1 |24-K%P |55 R%h 21012} 4 < 1MHz
1 1l 0 |12 E4h |110 4 420244 B < 2MHz
1 0 1 [278%F  [1654 1% 63036/ 4 < 3MHz
1 0| O |28 3304 F 4 1260725 | < 6MHz
0 L] 1 |24m#8h 660454 2521441 8h | < 12MHz
0 1| 0 [24Wer 110044 |420240 ) EF4%h | < 20MHz
0 0| 1 2488k 1320 E8h 5042884 K 4 | < 24MHz
0 0 0 |24 F8h (1760440 67238444 | < 30MHz
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6. TAEBREITRFIET, LR AZEH#HITEEPROM/IAPIRIE

PCON : HHE I 27 47 a5
SFR name | Address bit B7 B6 BS B4 B3 B2 Bl BO
PCON 87H name LVDF GF1 GFO PD IDL
LVDF: LA b & MgéIW%E%d&?ﬁE#MHW%EH ZALE L ZALE R RATEO
U FRAS U P R AR R Ve o RIS, ANZEHEATEEPROM/ TAPHR{E .
BV AL KA H s R F

-40 °C 25°C 85°C
4.74 4.64 4.60
4.41 4.32 4.27
4.14 4.05 4.00
3.90 3.82 3.77
3.69 3.61 3.56
3.51 3.43 3.38
3.36 3.28 3.23
3.21 3.14 3.09

3. SV BIL AR A 00 T TR FEL s«

-40°C 25°C 85°C
3.11 3.08 3.09
2.85 2.82 2.83
2.63 2.61 2.61
2.44 242 2.43
2.29 2.26 2.26
2.14 2.12 2.12
2.01 2.00 2.00
1.90 1.89 1.89
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10.2 STC15F204EA &% & K #lEEPROMZS 8] K /)N K it

STC15F204EA Z %1 B F W1 N S EEPROME B — Wi 3
STC15L204EA Z %1 24 Fr M1 N S EEPROM L 7 — Wi 3
HIAP= | HIAPY | HMOVC | HMOVC
EEPROM G| RS [ IR [ 484 EE | 84 ER | STC15F204EA
A= sy [X | EEPROM |EEPROM | EEPROM | EEPROM | Z 51| 2 - KL 4
" B BB | SR X | EEmR X | S5 X | #rEEPROMIA
b [CREME | Ehk | REHAE [FT el MOovVe
STCISF201EA/ |, | oooon | o7rn | oso0n | oeen |iigin M
STCI5L201EA K TFF BFFh it 5 b ik AN 7
STC 7 F0000H, 1]
e 2P L2k 4| 0000n | O7FFh | 0800h | OFFFh [AEFLF{ERES
lﬂéﬁiﬁiigﬁﬁﬁ
STC15F203EA/ T
STCISL203BA 2K 4| 0000h 07FFh | 0COOh 13FFh
STC15F204EA/
STC1SL204EA 1K 2| 0000h 03FFh 1000h 13FFh
PLUR RHH55E, wIAEH PR R X BB MR, FTf Flash%s (8] A {EEEPROMA& £
IAP15F205A/
LAP15L205A - 10( 0000h 13FFh
R IX BRI BRI SV B X A EE X512
,_\_,4_;" ;:24/\
bl | skt | b | gsodl |t | S | ek | 2o ;g '
0000h 01FFh 0200h 03FFh 0400h 05FFh 0600h O7FFh | & B[R — X
B X N X HHEX =)\ X WAE A
Febh bl | GE il | FRLh Ml | okl | ARtgHdl | Gkl | AR st | 25 st ﬁ%}fi’?i
— KB
0800h 09FFh 0AOOh 0BFFh 0CO0h 0DFFh 0EOOh OFFFh ¥ 18 i 45
B Ft X A R X
ARtE L | gE b | AR as b | 45 A s A
1000h 11FFh 1200h 13FFh LR 4 H
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10.3 IAPXZEEPROM:C 4R &1

; FADATAIE /& EQU 7 HH 738 17 3k T 6 25 A7 2% M b 25 0) F R0V G 2/ 4 1 25
IAP_DATA DATA  0C2h; & IAP_DATA EQU  0C2h

IAP ADDRH DATA  0C3h; B IAP_ADDRH EQU  0C3h

IAP ADDRL DATA  0C4h; 5§ IAP_ADDRL EQU  0C4h
IAP_CMD DATA  0C5h; B IAP_CMD EQU  0C5h

IAP TRIG DATA  0C6h; B IAP _TRIG EQU  0C6h

IAP CONTR DATA  0C7h; 5§ IAP_CONTR EQU  0C7h

7€ LISP/TAPr 4 J S5 A I ]

ISP IAP BYTE READ QU 1 o )

ISP_IAP BYTE PROGRAM EQU 2 JE R, AT RS, OFFh
ISP IAP SECTOR ERASE EQU 3 R PR RS, AT R, B RIX
WAIT TIME EQU 0 VB S ARIN IE], 30MHZ BA R0, 24MBA R 1,

;20MHz LA B2, 12MEA R 3, 6MLA 4, 3MEL K5, 2MEA 6, IMEA T 7,
P EE, AT DUFRAMOVCHR &2, (HER 4G bk AN /20000H, TR A7 fifh 4 1) 45 A sk ) R — 4> sk

MOV TAP_ADDRH, #BYTE ADDR HIGH S IE M hE Hb - 7 55 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, #100000008 : SUVFISP/TAPHEAE FHHRE—KS®E T
MOV TAP_CMD, #ISP_TAP_BYTE READ

AT AT, DA AR BRI Al R B 75 BT A2
s CLJR MBRRAAE iy & AN RIS, AN A iy &

MOV IAP_TRIG, #5Ah ; J5i%5Ah, FHIEAShEI TSP/ TAPl % 2 17 4%, BRRHR 7ttt

MOV IAP_TRIG, #0A5h ;1% 58A5hJE, TSP/TAPr 4 37 B g fih /% 2 5
;CPUSERFIAPENE B G . A kAT RE T .

NOP B BITAP DATAZF /748 J5, CPUKEHATRE T

MOV A, ISP _DATA SR B IR A Ace
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UNIEAIRIA, R T eaesEimnc

MOV~ TAP_CONTR, #00000000B ;25 1L TSP/ TAP#EAE

MOV~ TAP_CMD, £00000000B ; LBRISP/TAPAT &

:MOV  TAP_TRIG, #00000000B ;B 1IETSP/TAPi 415 i &

:MOV  TAP_ADDRH, #0FFh ; 1% M Bk v 7 B T N FRH, 45 A HEEEPROMIX
:MOV  TAP_ADDRL, #0FFh s IR MO 5 70 9 FFH, By 1A

VT HGREE, T ONFRR/ S, TR, ST, BT B X R

MOV TAP DATA, #ONE_DATA IR YRR ECE B TAP_DATA,
s FUBE a7 75 I

MOV TAP_ADDRH, #BYTE_ADDR_HIGH ;IR T M hl 7 T A
MOV TAP_ADDRL, #BYTE_ADDR_LOW IR M BT A B b
MOV TAP CONTR,  #WAIT TIME B E SR (] %ﬁﬂggg
ORL  TAP_CONTR, #10000000B : FUVFISP/IAPERAE ﬁéjiékﬁt@zi?
MOV TAP CMD, #ISP TAP.BYTE PROGRAM

IR S, BUA AR B il R T 7 TS 2.

s UG BIBRRCASAE dir & AT R I, AN B ik a4
MOV TAP_TRIG, #5Ah  ; JGi%5Ah, FEIEAShE ISP/ TAPf A& 2547 2%, FHXHN T Witk
MOV TAP_TRIG, #0A5h

NOP

U, R F2aeFEme

CIESEAShSE, ISP/TAP A 37 B4 fi A #2 2h
CPUSEFFIAPEIMESE NG, 4 S AR HATIEF.

VR IJE, CPUGRSEATRE

MOV IAP_CONTR, #00000000B ;AR 1R TSP/ TAPEEAE

MOV TAP_CMD, #00000000B ; XBRISP/TAPAT 4

MOV AP TRIG, #00000000B B4 1IE TSP/ TAPy A 1% fih 2

:MOV  TAP_ADDRH, #OFFh ;3% ik v 7 B S0 NFFH, ; 4818 JEEEPROMIX., B 1k 484
:MOV  TAP_ADDRL, #OFFh  ; 2X Mk 75 B 50 NFFH, 45 [ JEEEPROMIX., B 1E 1R B4
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R XEERR, B ERR, R IXEERR, 5127/ M X, AN X A A 5

D ULSR BRI B XREAT B, S N A R 2R, MR e 3 8 /il
s B EORAMA ORAT FRAG 2 b X R B, 8RR Ok B (A8 5 [l i B (X, i AR AN g X
IR 7 A D, R A R S T .

; Ja DX R — A R Mk A 2 DX, T 7 K H v

MOV
MOV

MOV

ORL

MOV

MOV

MOV

TAP_ADDRH,
TAP_ADDRL,

TAP_CONTR,

TAP_CONTR,

TAP_CMD,

TAP_TRIG,

TAP_TRIG,

#SECTOR FIRST BYTE ADDR HIGH ;3% 5 [X it th ik v 77T
#SECTOR FIRST BYTE ADDR LOW ;3% [X iEc o Hh A 771
; Mk 75 B ORI A T EE I ki

#WAIT TIME ;B A ) MW A A Bl A
. K—5), I H A
#10000000B - fLYFISP/TAP i§44§§a£2%ir"

#ISP_TAP SECTOR ERASE

1% B X B i 2, IR AR B UK fik % T 7 AT 2o

; UG BIBIRARTE A & A TR R, AR E ka4

#5Ah

: 561%5Ah, FHI%ABhF| ISP/ APl & 2577 2%, 4F /K #575 ntt
#0A5h (% 5EAShJE, TSP/TAPr 437 B4k ik % k2 5h

; CPUSERF TAPENIE SE i), A AR ELPATRE P

NOP

R XIS, CPUZK S AT IR

URIEAIATAH, Rl F2aFEmc

MOV TAP_CONTR, #00000000B ;A% 1L ISP/ TAPH:AE
MOV TAP_CMD, #00000000B ; ZBRISP/IAPiT &
MOV IAP_TRIG, #00000000B B 1 TSP/ TAP iy &5 ik &%
:MOV  IAP ADDRH, #0FFh s IR B T B G ONFRH, 45 7] EEEPROMIX.
:MOV  IAP ADDRL, #0FFh s 1& MU HE AR 775 B S0 WFFH, B 1k iR A E
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NER: (STCEL A HLIfIData Flash *4EEPROM Mg )
INEEAR A S FAE, TR, B XKER

TR B 17 BECC17 BUC07, ff €07 BAR 407 o IRFEETRFFH, A W H

Tyt MRIZTHARFFH, WU BN XN, FARE “BRXER” 4Lk
“0” /Ey\j “1” R

B R R IXHERR” AWTRER “0” #EERN “17 .
N E

1. [R]— VRS U B TR [R] — Fid X H - AN A2 (8] — IR AS 5 B T3CFE 573 AR s IX, e AN A0 HY AR
.

2. WIER—AN X R —AN, 052 B IE EEPROM, STCEL B HLiData Flash E4FEEEPROMEL
PWIRZ, E—AF/ W — AT K22 86 /55uS .

3. W ARAE— AN X P AET TR, R TR P — A B i e,
T AMIAN T EAZ U HE 2 58 Bt TBCAES TC A FLIRAMA SRS HRERIEAN B X, PR 7 22 OR
ER M F B E T BT IS RZE X (R 7R SRS, BESTHERL) . X
M5 e XA PR )1 e o R 25 5 (AN 85 135 S — DR 7 O B )

R
L IAPHASERUR, MR A EE) N B w1 ?
% Fe

2: IESAFIASAAR G, T —IRIAPHT 2 & 7510 75 BLI% SAFIAG i 42 ?
%:! 7\%7 —_‘%Eo
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10.4 EEPROMMIXZF (NERMRILE O)

1. CIEF:

:STC15F204EA Z 71 28 5 HLEEPROM/ TAP ThRE MR AL T v 7

/% */

/* --- STC MCU International Limited */

/* - J#H/RSTC 15 R4 5./ HL EEPROM/TAPT)fE */

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

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

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

/* --- Web: www.STCMCU.com */
el Iy ey ) S el ) S B A S A7 ) O — */
% FEAERE Y A B B AR S T STCI R M AR - */

/% */

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

typedef unsigned char BYTE;
typedef unsigned int WORD;

/*Declare SFR associated with the IAP */

sfr IAP DATA = 0xC2; //Flash data register

sfr IAP ADDRH = 0xC3; //Flash address HIGH

sfr IAP_ ADDRL = 0xC4; //Flash address LOW

sfr IAP_CMD = 0xCS; //Flash command register
sfr IAP_TRIG = 0xCo; //Flash command trigger
sfr IAP CONTR = 0xC7; //Flash control register

/*Define ISP/IAP/EEPROM command*/

#define CMD_IDLE 0 //Stand-By

#define CMD_READ 1 //Byte-Read

#define CMD_PROGRAM 2 //Byte-Program
#define CMD_ERASE 3 //Sector-Erase
/*Define ISP/IAP/EEPROM operation const for JAP_ CONTR*/
//#define ENABLE IAP 0x80 //if SYSCLK<30MHz
//#define ENABLE IAP 0x81 //if SYSCLK<24MHz
#define ENABLE IAP 0x82 //if SYSCLK<20MHz
//#define ENABLE IAP 0x83 //if SYSCLK<12MHz
//#define ENABLE IAP 0x84 //if SYSCLK<6MHz
//#define ENABLE IAP 0x85 //if SYSCLK<3MHz
//#define ENABLE IAP 0x86 //if SYSCLK<2MHz
//#define ENABLE IAP 0x87 //if SYSCLK<1MHz

//Start address for STC15F204EA series EEPROM
#define TAP_ADDRESS 0x0000

void Delay(BYTE n);
void ITapldle();
BYTE IapReadByte(WORD addr);
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void lapProgramByte(WORD addr, BYTE dat);
void IapEraseSector(WORD addr);

void main()

{
WORD i;
P1 = Oxfe; //1111,1110 System Reset OK
Delay(10); //Delay
IapEraseSector(IAP_ ADDRESS); //Erase current sector
for (i=0; i<512; i++) //Check whether all sector data is FF
{
if (lapReadByte(IAP_ ADDRESS+i) |= 0xff)
goto Error; //1f error, break
}
P1 = Oxfc; //1111,1100 Erase successful
Delay(10); //Delay
for (i=0; i<512; i++) //Program 512 bytes data into data flash
{
IapProgramByte(IAP_ ADDRESS+i, (BYTE)i);
}
P1 = 0xf8; //1111,1000 Program successful
Delay(10); //Delay
for (i=0; i<512; i++) /IVerify 512 bytes data
{
if (lapReadByte(IAP_ ADDRESS+i) != (BYTE)i)
goto Error; //1f error, break
}
P1 = 0xf0; //1111,0000 Verify successful
while (1);
Error:
P1 &= 0x7f; //0xxx,xxxx IAP operation fail
while (1);
}
/*
Software delay function
*/
void Delay(BYTE n)
{
WORD x;
while (n--)
{
x=0;
while (++x);
}
}
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/*

Disable ISP/IAP/EEPROM function

Make MCU in a safe state

*/

void lapldle()

{
TIAP_CONTR =0;
TIAP_CMD = 0;
TIAP_TRIG = 0;
IAP_ADDRH = 0x80;
IAP_ADDRL = 0;

}

/*

Read one byte from ISP/IAP/EEPROM area
Input: addr (ISP/IAP/EEPROM address)
Output:Flash data

*/

BYTE IapReadByte(WORD addr)

{

BYTE dat;

TIAP_CONTR = ENABLE_IAP;
IAP_CMD = CMD_READ;
IAP_ADDRL = addr;
IAP_ADDRH = addr >> §;
IAP_TRIG = 0x5a;

IAP_TRIG = Oxa5;

_nop_();

dat=IAP DATA;
Tapldle();

return dat;

¥

/*
Program one byte to ISP/IAP/EEPROM area
Input: addr (ISP/IAP/EEPROM address)

dat (ISP/IAP/EEPROM data)
Output:-

*/

//Close IAP function

//Clear command to standby

//Clear trigger register

//Data ptr point to non-EEPROM area
//Clear IAP address to prevent misuse

//Data buffer

//Open IAP function, and set wait time

//Set ISP/IAP/EEPROM READ command
//Set ISP/IAP/EEPROM address low

//Set ISP/IAP/EEPROM address high

//Send trigger command]1 (0x5a)

//Send trigger command2 (0xa5)

//MCU will hold here until ISP/IAP/EEPROM
//operation complete

//Read ISP/IAP/EEPROM data

//Close ISP/IAP/EEPROM function

//Return Flash data

278
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void IapProgramByte(WORD addr, BYTE dat)
{
IAP_CONTR = ENABLE IAP;
IAP_ CMD =CMD PROGRAM,;
IAP_ADDRL = addr;
IAP_ADDRH = addr >> 8;
IAP_DATA = dat;
IAP TRIG = 0x5a;
IAP TRIG = 0xa5;

_nop_();

Iapldle();
}

/*
Erase one sector area

Input: addr (ISP/IAP/EEPROM address)
Output:-

*/
void IapEraseSector(WORD addr)
{

IAP_ CONTR =ENABLE IAP;
IAP_ CMD = CMD ERASE;
IAP_ADDRL = addr;
IAP_ADDRH = addr >> §;

IAP TRIG = 0x5a;

IAP TRIG = 0Oxa5;

_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

R IE E SRR T AR A
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:STC15F204EA Z %1 51 Fr HLEEPROM/ TAP Ty RE ML /50 7

/* */
/* --- STC MCU International Limited */
/¥ -~ JH/RSTC 15 &4 5.7l EEPROM/IAPL) fi */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
gL s L 1 T8 e T LTI T ) N —— *
R e T TS G VO IS0 11 g —— *

/* */
;/¥Declare SFRs associated with the IAP */

IAP_DATA EQU 0C2H ;Flash data register
IAP_ADDRH EQU 0C3H :Flash address HIGH
IAP_ADDRL EQU 0C4H :Flash address LOW
IAP_CMD EQU 0CSH ;Flash command register
IAP_TRIG EQU 0C6H ;Flash command trigger
IAP_CONTR EQU 0C7H ;Flash control register
;/*Define ISP/IAP/EEPROM command*/

CMD_IDLE EQU 0 :Stand-By

CMD_READ EQU 1 ;Byte-Read
CMD_PROGRAM EQU 2 ;Byte-Program
CMD_ERASE EQU 3 ;Sector-Erase

;/*Define ISP/IAP/EEPROM operation const for AP CONTR*/

;ENABLE _IAP  EQU 80H ;if SYSCLK<30MHz
;ENABLE IAP  EQU 81H ;if SYSCLK<24MHz
ENABLE_IAP EQU 82H ;if SYSCLK<20MHz
;ENABLE IAP  EQU 83H ;if SYSCLK<12MHz
;ENABLE IAP  EQU 84H ;if SYSCLK<6MHz
;ENABLE _IAP  EQU 85H ;if SYSCLK<3MHz
;ENABLE _IAP  EQU 86H ;if SYSCLK<2MHz
;ENABLE IAP  EQU 87H ;if SYSCLK<IMHz

;//Start address for STC15F204EA 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, CHECKI1 ;Check next
DINZ RI, CHECKI1 ;Check next
MOV  PlI, #0FCH ;1111,1100 Erase successful
LCALL DELAY ;Delay
MOV  DPTR, #IAP_ADDRESS ;Set ISP/IAP/EEPROM address
MOV RO, #0 ;Set counter (512)
MOV  RI, #2
MOV  R2, #0 ;Initial test data
NEXT: ;Program 512 bytes data into data flash
MOV A, R2 ;Ready IAP data
LCALL IAP PROGRAM ;Program flash
INC DPTR ;Inc Flash address
INC R2 ;Modify test data
DINZ RO, NEXT ;Program next
DINZ RI1, NEXT ;Program next
MOV  PlI, #0F8H ;1111,1000 Program successful
LCALL DELAY ;Delay
MOV  DPTR, #IAP_ADDRESS ;Set ISP/IAP/EEPROM address
MOV RO, #0 ;Set counter (512)
MOV  RI, #2
MOV  R2, #0
CHECK2: ;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  §

i*

;Software delay function

; ¥/

DELAY:
CLR A
MOV RO, A
MOV  RI, A
MOV  R2, #20H

DELAY1:
DINZ RO, DELAY1
DINZ RI, DELAY1
DINZ R2, DELAY1
RET

i*

;Disable ISP/IAP/EEPROM function

;Make MCU in a safe state

; */

TIAP_IDLE:
MOV  IAP CONTR, #0 ;Close IAP function
MOV  IAP_CMD, #0 ;Clear command to standby
MOV  IAP_TRIG, #0 ;Clear trigger register
MOV  IAP_ADDRH, #80H ;Data ptr point to non-EEPROM area
MOV  IAP_ADDRL, #0 ;Clear IAP address to prevent misuse
RET

i*

;Read one byte from ISP/IAP/EEPROM area
;Input: DPTR(ISP/IAP/EEPROM address)

;Output: ACC (Flash data)
; */
IAP_READ:
MOV  IAP_CONTR, #ENABLE IAP  ;Open IAP function, and set wait time
MOV  IAP _CMD, #CMD_READ ;Set ISP/IAP/EEPROM READ command
MOV  IAP _ADDRL, DPL ;Set ISP/IAP/EEPROM address low
MOV  IAP ADDRH, DPH ;Set ISP/IAP/EEPROM address high
MOV  IAP_TRIG, #5AH ;Send trigger command]1 (0x5a)
MOV  IAP_TRIG, #0ASH ;Send trigger command2 (0xa5)
NOP ;MCU will hold here until ISP/IAP/EEPROM operation complete
MOV A, IAP_DATA ;Read ISP/IAP/EEPROM data
LCALL IAP IDLE ;Close ISP/IAP/EEPROM function
RET
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i
;Program one byte to ISP/IAP/EEPROM area
;Input: DPAT(ISP/IAP/EEPROM address)
;ACC (ISP/IAP/EEPROM data)

;Output:-

5 */

IAP_ PROGRAM:
MOV  TAP_CONTR, #ENABLE_IAP ;Open IAP 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 command]1 (0x5a)
MOV  IAP_TRIG, #0ASH ;Send trigger command2 (0xa5)
NOP ;MCU will hold here until ISP/IAP/EEPROM operation complete
LCALL IAP IDLE ;Close ISP/IAP/EEPROM function

RET

i*
;Erase one sector area
;Input: DPTR(ISP/IAP/EEPROM address)

;Output:-

5 */

IAP_ERASE:
MOV  TAP_CONTR, #ENABLE_IAP  ;Open IAP function, and set wait time
MOV IAP CMD, #CMD_ERASE  ;Set ISP/IAP/EEPROM ERASE command
MOV  IAP ADDRL, DPL ;Set ISP/IAP/EEPROM address low
MOV IAP_ADDRH, DPH ;Set ISP/IAP/EEPROM address high
MOV  IAP_TRIG, #5AH ;Send trigger command]1 (0x5a)
MOV  IAP_TRIG, #0ASH ;Send trigger command2 (0xa5)
NOP ;MCU will hold here until ISP/IAP/EEPROM operation complete
LCALL IAP_IDLE ;Close ISP/IAP/EEPROM function
RET
END
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10.5 EEPROMIRIZF ((FREREINE OELHETR)

1. CIER:

; STC15F204EA A %1 ¥4 HLEEPROM/IAP  Th REM L R
/* */
/* --- STC MCU International Limited */
/¥ - JH7RSTC 15 &%) 5 F . EEPROM/IAPT)fE---m-mmmmmmmm e */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
7 W EAERE P i FH BT SCE P SRR, e */
/% WEERE R B O A B 1 STCHY AL AR SF —--mmm- */

/* */

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

//define baudrate const
//BAUD = 256 - SYSclk/3/BAUDRATE/M (1T:M=1; 12T:M=12)
/INOTE: (SYSclk/3/BAUDRATE) must be greater then 98, (RECOMMEND GREATER THEN 110)

//#define BAUD 0xF400 //'1200bps @ 11.0592MHz
/H#define BAUD 0xFA00 //2400bps @ 11.0592MHz
//#define BAUD 0xFDO0O // 4800bps @ 11.0592MHz
//#define BAUD 0xFE80 // 9600bps @ 11.0592MHz
//#define BAUD 0xFF40 //19200bps @ 11.0592MHz
/#define BAUD 0xFFAO //38400bps @ 11.0592MHz
//#define BAUD 0xEC00 // 1200bps @ 18.432MHz
//#define BAUD 0xF600 // 2400bps @ 18.432MHz
/I#define BAUD 0xFB0O // 4800bps @ 18.432MHz
//#define BAUD 0xFD80 // 9600bps @ 18.432MHz
//#define BAUD 0xFECO //19200bps @ 18.432MHz
#define BAUD 0xFF60 //38400bps @ 18.432MHz
//#define BAUD 0xE800 // 1200bps @ 22.1184MHz
/f#define BAUD 0xF400 // 2400bps @ 22.1184MHz
/#define BAUD 0xFA00 // 4800bps @ 22.1184MHz
//#define BAUD 0xFDO0O //9600bps @ 22.1184MHz
//#define BAUD 0xFE80 //19200bps @ 22.1184MHz
//#define BAUD 0xFF40 //38400bps @ 22.1184MHz
//#define BAUD 0xFF80 //57600bps @ 22.1184MHz
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sfr AUXR = 0x8E;
sbit RXB = P3"0;
sbit TXB = P3"1;

typedef bit BOOL;
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

/*Detfine ISP/IAP/EEPROM operation const for IAP_ CONTR*/

/I#define ENABLE IAP 0x80 //if SYSCLK<30MHz
/H#define ENABLE IAP 0x81 //if SYSCLK<24MHz
#define ENABLE IAP 0x82 //if SYSCLK<20MHz
//#define ENABLE IAP 0x83 //if SYSCLK<12MHz
/I#define ENABLE IAP 0x84 //if SYSCLK<6MHz
//#define ENABLE IAP 0x85 //if SYSCLK<3MHz
/I#define ENABLE IAP 0x86 //if SYSCLK<2MHz
//#define ENABLE IAP 0x87 //if SYSCLK<1MHz

//EEPROM Start address
#define IAP_ADDRESS 0x800

BYTE TBUF,RBUF;
BYTE TDAT,RDAT;
BYTE TCNT,RCNT;
BYTE TBIT,RBIT;
BOOL TING,RING;
BOOL TEND,REND;

void UART_INIT();
void UART_SEND(BYTE dat);

//define UART TX/RX port
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void Delay(BYTE n);

void Iapldle();

BYTE IapReadByte(WORD addr);

void IapProgramByte(WORD addr, BYTE dat);
void IapEraseSector(WORD addr);

void main()

{
WORD i;
BYTE j;
TMOD = 0x00; //timer0 in 16-bit auto reload mode
AUXR = 0x80; /timer0 working at 1T mode
TLO =BAUD;
THO = BAUD>>3g; //initial timer0Q and set reload value
TRO=1; /tiemr0 start running
ETO=1; //enable timer( interrupt
PTO=1; /[improve timer(Q interrupt priority
EA=1; //open global interrupt switch
UART_INIT();
P1 = Oxfe; //1111,1110 System Reset OK
Delay(10); //Delay
UART SEND(0x5a);
UART SEND(0xa5);
lapEraseSector(IAP_ ADDRESS); //Erase current sector
for (i=0; i<512; i++) //Check whether all sector data is FF
{
j = lapReadByte(IAP_ ADDRESS+i);
UART _SEND();
/l if (j != 0xfY)
// 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
{
TapProgramByte(IAP_ ADDRESS+i, (BYTE)i);
}
P1 = 0xf8; //1111,1000 Program successful
Delay(10); //Delay
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for (i=0; 1<512; i++)

//Verify 512 bytes data

j = IlapReadByte(IAP_ ADDRESS+i);

{
UART_SEND(j);
if G != (BYTE)i)
goto Error;
¥
P1 = 0x{0;
while (1);
Error:
Pl &= 0x7f;
while (1);
¥
/*
Software delay function
*/
void Delay(BYTE n)
{
WORD x;
while (n--)
{
x=0;
while (++x);
¥
¥
/*
Disable ISP/IAP/EEPROM function
Make MCU in a safe state
*/
void Tapldle()
{
IAP_CONTR =0;
IAP_CMD = 0;
IAP_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

*/

//1f error, break

//1111,0000 Verify successful

//0xxx,xxxx [AP operation fail

//Close IAP function

//Clear command to standby

//Clear trigger register

//Data ptr point to non-EEPROM area
//Clear IAP address to prevent misuse
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BYTE lapReadByte(WORD addr)

{
BYTE dat;

IAP_CONTR = ENABLE IAP;
IAP_CMD = CMD_READ;
IAP_ADDRL = addr;
IAP_ADDRH = addr >> §;
IAP_TRIG = 0x5a;

IAP_TRIG = 0xa5;

_nop_();

dat=TAP DATA;

Tapldle();

return dat;
H
/*
Program one byte to ISP/IAP/EEPROM area
Input: addr (ISP/IAP/EEPROM address)
dat (ISP/IAP/EEPROM data)
Output:-

*/
void IapProgramByte(WORD addr, BYTE dat)
{

TAP_CONTR = ENABLE IAP;
TIAP_CMD = CMD_PROGRAM;
TAP_ADDRL = addr;
TIAP_ADDRH = addr >> 8§;
TAP_DATA = dat;
TAP_TRIG = 0x5a;
TAP_TRIG = 0xa5;
_nop_();
Tapldle();
§
/*
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;

//Data buffer

//Open IAP function, and set wait time
//Set ISP/IAP/EEPROM READ command
//Set ISP/IAP/EEPROM address low
//Set ISP/IAP/EEPROM address high
//Send trigger command1 (0x5a)

//Send trigger command?2 (0xa5)

//MCU will hold here until ISP/IAP/EEPROM operation complete

//Read ISP/IAP/EEPROM data
//Close ISP/IAP/EEPROM function

//Return Flash data

//Open IAP function, and set wait time
//Set ISP/IAP/EEPROM PROGRAM command
//Set ISP/IAP/EEPROM address low
//Set ISP/IAP/EEPROM address high
//Write ISP/IAP/EEPROM data
//Send trigger command1 (0x5a)
//Send trigger command?2 (0xa5)
//MCU will hold here until ISP/IAP/EEPROM operation complete

//Open 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)
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_nop_(); //MCU will hold here until ISP/TAP/EEPROM operation complete
Tapldle();
}
//
//Timer interrupt routine for UART

void tm0() interrupt 1 using 1

{
if (RING)
{
if (--RCNT == 0)
{
RCNT = 3; //reset send baudrate counter
if (--RBIT == 0)
{
RBUF = RDAT; //save the data to RBUF
RING =0; //stop receive
REND = 1; //set receive completed flag
}
else
{
RDAT >>=1;
if (RXB) RDAT |= 0x80; //shift RX data to RX buffer
}
}
¥
else if ('IRXB)
{
RING =1; //set start receive flag
RCNT =4, //initial receive baudrate counter
RBIT=9; //initial receive bit number (8 data bits + 1 stop bit)
¥
if (--TCNT == 0)
{
TCNT =3; //reset send baudrate counter
if (TING) //judge whether sending
{
if (TBIT ==0)
{
TXB = 0; //send start bit
TDAT = TBUF; //load data from TBUF to TDAT
TBIT=9; //initial send bit number (8 data bits + 1 stop bit)
¥
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else
{
TDAT >>= 1, //shift data to CY
if (--TBIT == 0)
{
TXB=1;
TING =0; //stop send
TEND = 1; //set send completed flag
§
else
{
TXB =CY; /Iwrite CY to TX port
§
§
§
§
§
//

//initial UART module variable
void UART INIT()

{
TING = 0;
RING = 0;
TEND = 1;
REND = 0;
TCNT = 0;
RCNT = 0;

}

7

//initial UART module variable
void UART SEND(BYTE dat)

{
while (ITEND);
TEND = 0;
TBUF = dat;
TING = 1;

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

/* --- JH/RSTC 15 F 41 5. 7§l EEPROM/IAPY)fE */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
L sl L e e e 01 N — +
¢ SE R B 2 b P T STORVERE B AR —-oreeeeee *

/* */

;define baudrate const
;BAUD = 65536 - SYSclk/3/BAUDRATE/M (1T:M=1; 12T:M=12)
;NOTE: (SYSclk/3/BAUDRATE) must be greater then 75, (RECOMMEND GREATER THAN 100)

:BAUD EQU  OF400H : 1200bps @ 11.0592MHz
:BAUD EQU  OFAO00H : 2400bps @ 11.0592MHz
:BAUD EQU OFDOOH : 4800bps @ 11.0592MHz
:BAUD EQU OFES0H : 9600bps @ 11.0592MHz
:BAUD EQU OFF40H :19200bps @ 11.0592MHz
:BAUD EQU OFFAOH :38400bps @ 11.0592MHz
:BAUD EQU OFFCOH :57600bps @ 11.0592MHz
:BAUD EQU OECO0H : 1200bps @ 18.432MHz
:BAUD EQU  OF600H : 2400bps @ 18.432MHz
:BAUD EQU  OFBOOH : 4800bps @ 18.432MHz
:BAUD EQU OFDSOH : 9600bps @ 18.432MHz
:BAUD EQU OFECOH :19200bps @ 18.432MHz
:BAUD EQU  OFF60H :38400bps @ 18.432MHz
BAUD EQU OFF95H :57600bps @ 18.432MHz
:BAUD EQU  OE800H : 1200bps @ 22.1184MHz
:BAUD EQU  OF400H : 2400bps @ 22.1184MHz
:BAUD EQU  OFAO00H : 4800bps @ 22.1184MHz
:BAUD EQU  OFDOOH : 9600bps @ 22.1184MHz
:BAUD EQU OFES0H :19200bps @ 22.1184MHz
:BAUD EQU  OFF40H :38400bps @ 22.1184MHz
:BAUD EQU OFF80H :57600bps @ 22.1184MHz
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;define UART TX/RX port

RXB
TXB

BIT P3.0
BIT P3.1

;define SFR

AUXR DATA 8EH

;define UART module variable

;(RO) ready send data buffer (USER WRITE ONLY)

(UAER READ ONLY)

(RESERVED FOR UART MODULE)

(RESERVED FOR UART MODULE)
(RESERVED FOR UART MODULE)

;(R5) receive baudrate counter (RESERVED FOR UART MODULE)

(RESERVED FOR UART MODULE)
(RESERVED FOR UART MODULE)

;(USER WRITE"1"TO TRIGGER SEND DATA, CLEAR BY MODULE)

TBUF DATA 08H

RBUF DATA 09H ;(R1) received data buffer
TDAT DATA O0AH ;(R2) sending data buffer
RDAT DATA OBH ;(R3) receiving data buffer
TCNT DATA O0CH ;(R4) send baudrate counter
RCNT DATA ODH

TBIT DATA OEH ;(R6) send bit counter
RBIT DATA OFH ;(R7) receive bit counter
TING BIT 20H.0 ;sending flag

RING BIT 20H.1

TEND BIT 20H.2 ; sent flag

REND BIT 20H.3

;/*Declare SFR associated with the IAP */

; receiving flag (RESERVED FOR UART MODULE)
(SET BY MODULE AND SHOULD USER CLEAR)
; received flag (SET BY MODULE AND SHOULD USER CLEAR)

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 TAPEQU  80H ;f SYSCLK<30MHz

;ENABLE TAPEQU  81H ;f SYSCLK<24MHz

ENABLE IAP EQU 82H ;if SYSCLK<20MHz

;ENABLE TAPEQU  83H ;f SYSCLK<12MHz

;ENABLE TAPEQU  84H JAf SYSCLK<6MHz

;ENABLE TAPEQU  85H JAf SYSCLK<3MHz

;ENABLE TAPEQU  86H JAf SYSCLK<2MHz

;ENABLE TAPEQU  87H Af SYSCLK<IMHz
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;//EEPROM Start address

IAP_ADDRESS EQU 0800H

s

ORG 0000H
LIMP  MAIN

s

;Timer0 interrupt routine for UART

ORG 000BH
PUSH ACC
PUSH PSW
MOV  PSW,

L_UARTSTART:

#08H

;4 save ACC
;4 save PSW
;3 using register group 1

JB RING, L RING ;4 judge whether receiving
JB RXB, L REND ; check start signal
L RSTART:
SETB  RING ; set start receive flag
MOV  RS5, #4 ; initial receive baudrate counter
MOV  R7, #9 ; initial receive bit number (8 data bits + 1 stop bit)
SIMP L REND ; end this time slice
L RING:
DINZ RS, L REND ;4 judge whether sending
MOV  RS5, #3 ;2 reset send baudrate counter
L RBIT:
MOV C, RXB ;3 read RX port data
MOV A, R3 ;1 and shift it to RX buffer
RRC A ;1
MOV  R3, A ;2
DINZ R7, L REND ;4 judge whether the data have receive completed
L RSTOP:
RLC A ; shift out stop bit
MOV  RI, A ; save the data to RBUF
CLR RING ; stop receive
SETB  REND ; set receive completed flag
L REND
L TING
DINZ R4, L TEND ;4 check send baudrate counter
MOV R4, #3 ;2 reset it
INB TING, L TEND ;4 judge whether sending
MOV A, R6 ;1 detect the sent bits
INZ L TBIT ;3 "0" means start bit not sent
T 3 [E S T PR A ) HHL: 0513-5501 2928 /2929 / 2966 fEE: 0513-5501 2969 / 2956 / 2947 293



STCI5F204EA RS HIAE R FARFF M www.STCMCU.com B4 AR 30351 13922829991  BFAR il : 13922809991

L _TSTART:
CLR TXB ; send start bit
MOV  TDAT, RO ; load data from TBUF to TDAT
MOV R, #9 ; initial send bit number (8 data bits + 1 stop bit)
JMP L TEND ; end this time slice
L _TBIT:
MOV A, R2 ;1 read data in TDAT
SETB C ;1 shift in stop bit
RRC A ;1 shift data to CY
MOV  R2, A ;2 update TDAT
MOV  TXB, C ;4 write CY to TX port
DINZ R, L TEND ;4 judge whether the data have send completed
L _TSTOP:
CLR TING ; stop send
SETB  TEND ; set send completed flag
L TEND
L UARTEND:
POP PSW ;3 restore PSW
POP ACC ;3 restore ACC
RETI ;4 (69)

s

;initial UART module variable

UART _INIT:
CLR TING
CLR RING
SETB  TEND
CLR REND
CLR A

MOV  TCNT, A
MOV  RCNT, A

RET
;send UART data
UART_SEND:
JNB TEND, $§
CLR TEND
MOV  TBUF, A
SETB  TING
RET
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s

ORG 0100H

MAIN:
MOV  SP, #7FH
MOV  TMOD, #00H ;timer0 in 16-bit auto reload mode
MOV  AUXR, #80H ;timer0 working at 1T mode
MOV  TLO, #LOW BAUD ;initial timer0 and
MOV  THO, #HIGH BAUD ;set reload value
SETB  TRO ;tiemr0 start running
SETB  ETO ;enable timer( interrupt
SETB  PTO ;improve timer(Q interrupt priority
SETB EA ;open global interrupt switch
LCALL UART INIT
MOV  PI, #OFEH ;1111,1110 System Reset OK
LCALL DELAY ;Delay
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
LCALL UART SEND

// 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 RI, NEXT ;Program next
MOV  Pl, #0F8H ;1111,1000 Program successful
LCALL DELAY ;Delay
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MOV  DPTR, #AP_ADDRESS ;Set ISP/IAP/EEPROM address
MOV RO, #0 ;Set counter (512)
MOV  RI, #2
MOV  R2, #0
CHECK2: ; Verify 512 bytes data
LCALL IAP READ ;Read Flash
LCALL UART SEND
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  Pl, #O0FOH ;1111,0000 Verify successful
SIMP  §
ERROR:
MOV PO, RO
MOV P2, R1
MOV  P3, R2
CLR P1.7 ;0xxx,xxxX [AP operation fail
SIMP  §
J*
;Software delay function
; */
DELAY:
CLR A
MOV RO, A
MOV  RI, A
MOV  R2, #20H
DELAY1:
DINZ RO, DELAY1
DINZ RI, DELAY1
DINZ R2, DELAY1
RET
J*
;Disable ISP/IAP/EEPROM function
;Make MCU in a safe state
; */
IAP_IDLE:
MOV  IAP_CONTR, #0 ;Close AP 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
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/*
;Read one byte from ISP/IAP/EEPROM area
;Input: DPTR(ISP/IAP/EEPROM address)

;Output: ACC (Flash data)

; */

IAP_READ:
MOV  IAP_CONTR, #ENABLE AP ;Open IAP function, and set wait time
MOV  IAP_CMD, #CMD_READ ;Set ISP/IAP/EEPROM READ command
MOV  TIAP _ADDRL, DPL ;Set ISP/TAP/EEPROM address low
MOV  TAP_ADDRH, DPH ;Set ISP/TAP/EEPROM address high
MOV  IAP_TRIG, #5AH ;Send trigger command1 (0x5a)
MOV  IAP_TRIG, #0ASH ;Send trigger command2 (0xa5)
NOP ;MCU will hold here until ISP/IAP/EEPROM operation complete
MOV A, TIAP_DATA ;Read ISP/TAP/EEPROM data
LCALL IAP IDLE ;Close ISP/IAP/EEPROM function
RET

*
;Program one byte to ISP/IAP/EEPROM area
;Input: DPAT(ISP/IAP/EEPROM address)

;  ACC (ISP/IAP/EEPROM data)
;Output:-

IAP PROGRAM:

MOV  IAP _CONTR, #ENABLE IAP ;Open AP function, and set wait time
MOV  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 command2 (0xa5)

NOP ;MCU will hold here until ISP/IAP/EEPROM operation complete
LCALL IAP_IDLE ;Close ISP/IAP/EEPROM function

RET

S*
;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  TAP_ADDRH, DPH ;Set ISP/TAP/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
LCALL IAP IDLE ;Close ISP/IAP/EEPROM function
RET
END
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11.1.2 STC15F204EA R 5| R Z A 4RTE(ISP) L BY & FH 2% ER (&

ez P25
, L] 1] UL AT 5 1SPF #E
RYEHIE/USB +5V (AT ALl USBH L) 3] pL. 0/anco P2.3 S, RNTETEE
A e o/anct P22[75] g L
[]rr/avc2 P P B 0P
. [E]e1.3/aDc3 RSTOUT_LOW/P2. 0
Vin —
] p1.4/ance INT3/P3.7 Vee
Power ()HL>< [E]p15/a005 NT2/P3.6
SWE 5 o] 1-6/avce CLKOUTO/T1/P3. 5
o] p1.7anct CLKOUT1/T0/P3.4 N 2
[T po.ors1/1RC_CLKO INTI/P3.3
Vee — 1K 1K
£ j_ > 17| vee INTO/P3.2
Gl el v 53
‘L—T—<—T—|E Gnd INT4/P3.0[ 15}

STC ¥ HLIELRIRFELR S, STC RS-232 #5{as

Ve
USBSV TIOUT RIIN GND éc STC3232, STC232, MAX232, SP232

USB1 6 6 6 6 +C1+ Vee >Vee
OuF v 6nd [TE—T116nd
1 11007 [FT1RC_RD(COM Pin2)
o o w11y FLEC_TXD(COM Pind) 1
otui-piz - riout [T MCU_RxD (P3. 0) -
8:&1&’)33@ =] i TxD (P3. 1)
O UI-P3.0 T20UT T2IN
8::2}11;31 Erev R20UT [9] %g)j %USBZ@E?@@%, STC*/%{#E
5 =7 £ FUSB-RS232 5 #t

2, NRM207ths%.

WES T SER AL, ANTREANE S AL L
P0.0/RST/IRC_CLKOJIH | "B BRI NI/OT, AT LLid it STC-ISP 4w 25K FL 13 B WRSTH {7 .

WS FER/CIR 28, IR T0+1%(-40°C~+85°C), 15 N IR IS5 %0, AT B & 51 I AN i 4R
W EHZSCL(10pF), C2(0.1pF), Al R HyEE S, fEmbtTHiae s
e = AR AL AR 1 O 2 Windows IRBNFE P s @4 _USB-RS232F% #u 2k (5% | JCUSBHE #r 2%,

STCEEML 2 = J7 A= P# FJUSB-RS23256 #e 2k, NI 20 0H:4%. ) s @ 2 PCli 1COM: A5 R HL
i —> g P — > B —> % 4% B AR —> W T 9 R ) 5 T 2 PC R G K2 481 ) 265 1N COM.
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STC15F204FA R 51| B8 B WL ELE 7E R G AT 4R A% (ISP) 454, ISPHIIFALRE: 44 EW)LEFHmIZss,
BAHIER P R4 FRITT R/ R P RET, a0 A MU C A= =& B3R, H
F I8 FH gm 2B AR P ARRD B Sk B R ML 0. A SRR R B 7= AT DL — A=, — 1058
e, IPRT RTINS T AR A R AR . T AT BAYE F P
HAr RS BT B4 T80l B MBS T4 R 5, MOCaUh Jas

STC15 R HI L WL ER A A ISP R G5 S 4F, BLAPC i i fa dil FE 5 R vl P IR AR S
RGN, SMOCZimEes ( G E LE A mARRED, U —R) .

WA RIS K AE FSTC $RHEAIISP FE T H (STC-ISPexe #ff) -

(1). FRIESTC $#2HERIISP FETH (M)

&R www.STCMCU.com M3, MSTCH: A LA F#PC (Hix) ISP 727, ARfEH
HEME, HL®En (PuiTsetup.exe) , TEEFEI S H M.

(2). fEHSTC-ISP T TH CFfF) |, iGRER B8, STC15xx RFIHISTC-ISP M4k TH Hj L3
Verl. OfA AL, T HAB R FIH T A S Verd. 86/ A LA . 201142 H 25 H 2 JGSTCHTA i 251
(BILFESTC15 £ A1) # 0] LLAS FISTC-1SP-V4. 8ShRAE A T # T A (3 fh) .

SZERE bin, *. hex (Intel 16 A S04, DEx. hex SCAFASCRGE, 1K #RE*. bin X
4, ERERERTHRPC (XD MHISTC-ISP.EXE 2.

(3). STCIS RFN WL B sk CL e A% o 5 Z 1 WL S F B0 5 H e R4 (A2 Eh) A
BT RAISPHEST, WA P3. ORI 2| AR T #idr S0t T80 PR, A 25t 5 467 5
RPREFX, BiIrHPER.

(4). A AR _EP3.0, P3.142 TRS-48555HlG, F N FEN L. H )/ RGc8: TRS-485
SR R, MEFRIETURIERE ¢ R IRA RS FEP3.2/P3.3=0/04 1] LA R AR
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11.1.3 B fximAYSTC-ISPHEH x4 AL E 15 F it FR

FA P AR 52 B A FH 28R e R BR
il fpe =y B AR AR 2, 57600,
38400,19200,24005% Auto Buad

S STC-ISP EAFEEwwww.STCMCU.com AZ-f3ri%(86)13922805190 Verl.0

BENHE [sreiFnEs | JaREETi Bt | eeprOMy it EEED |
BO= |com7? EEF B 5 . !
FTHEEPROMEZ [Efpr=: vi.01
BRGEE 2400 — R 22.130MHz
B [auto Baud EEEIPEANE ETORHRE o, = [3.5417]
L HiSREE: 22, 139173MHz (0.094%
e S AL i%gﬁﬁ 57600 et }
v T EE
42 40 A [22.1004 e e Do
EEERE s, ... Ak ! [0.2507]
BGT |4 = T LT ... S ! [1.5447]
O =R =g oo b
| PO-ORTEERSI Y PRI i (P9 2R /RN ) 5%
v i EEER
HEAEMEAE 411V -
[ {RERTEE | F1APHRTE
v e EGTHEF BN BET 1
i FERZEoEER 128 -
v FEFATERT e LS it E
[ & RIS rE 5 RP
[ TR T-#HiR 12 R EhfdErash
[\ T4 Sehid P3.2/P3. 3000 AR iR R
‘ BET#H | C:Wsers\THINK \Desktop\test-hex\bwoball-4k. bin

| stk ren e |

BB E R R B E

VIEE
41P3.0/P3.14M#RS-485/RS-232 46 {5 Eé@%;igﬁi

HR, Ik £EP3.2/P3.35E T0/04 A LA
NEFRT, WA N0/0, NS RS
ISPE| SHEfy, HEEiTHIEF.
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(1).
).
(3).
4).

Stepl/PHR1: IEFARFTAE A A HLALS, GISTC15F204EA%E

Step2/ L ¥R2: FTIFSCHF, BRESEH PR, LIAUHANAFFEFRS Gkobin, * hex)

Step3/UR3: EFEHATIN, RFTMER M EMNE O, anE 4T 0 1-—-COM1, H:47 H12--COM2, . .
A e T A IR A RS-232 5347 [, 1] SE—2KUSB-RS232f%#:4%, AR M5070A -
F LEUSB-RS232F %45, AReAMAE, WIIESTCH AR L8k Mk iy i 4 2%
Stepd/PR4: JEFEH R/ CHRI B AT

Step5/#F¥5: IEFF “Download/ N4 ” %41 N A AR T3 F AL SR, W EE AT

Step5/#: 985, WATIEFE “Re-Download/HE FH” %4l

TERERERR, FEGREGEARAYEBEEN, T HEEE L BOE e g .

—EEIERE “Download/ NE” &M, AJEEA AL EREA CRMEEE) , A ZE

Je bH, SE b, KRR BIAER T A AU, B VUR B P RET T .

KTz

MCU/HLF#l RXD(P3.0) ——— RS-232F44#2% —— PC/HIi  TXD(COM Port Pin3)
MCU/B ML TXD(P3.1) ——— RS-232f%#rss —— PC/HMN RXD(COM Port Pin2)
MCU/ 5 #L - GND PC/HLM  GND(COM Port Pinb)

WIRIE I R GiP3. 0/P3. 1i%EH: 3] RS-485 MLk, HEdE
FEVET Lk “ IR R E T 2P3. 2/P3. 3 = 0, 04 7] LA R &1 S R
EFEATRBIE P3.2, P33R N0, A HLE ST AR)Y, 4afF i TRS-485.8 4%

b R ELAS s B L B I LIS R TN A, IR LEA NS R, SRR RG A S
P3.0, P3. 12 D, Wik P3.2/P3.3 = 0/04 7] F#H ALy, CME N RG EshE
BT PR .

(5).

RS—2328%: 4 B2 ] 1% FIMAX232/SP232 (4. 5-5. 5V) , MAX3232/SP3232 (3V-5. 5V).
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201 14E2 H 25 H 2 J5 BT IR FE i 1B e STC-TSP-V4. 881E N #T 1 T #igm 2 T A
(B At:) , STC-ISP-V4. 88 i FH e W 4 F

i STC-ISP.exe www.STCMCU.com HA37i5:13922805190(8E3-F)

Stepl/EW1: Select MCU Type JAIREEiFIE

MCU Type AF Memory Range
[STC1SFZ04EA > | 0000 - OFFS
StepZ /M2 Open File [ FTHIHF CIAHDEM A EIHEN) R Sz 2
AL OED HigAn - R A
0 W T SFRIROE TRERH | GRS, 1157600,
p [ W ATRNMEECES T meon g | /0 [38400192002400%
Step3/HEMT: Select COM Port, Max Baud/JAFRITO, BEbiEE
com: [coms | BeEE: 21152|:||:| ¥
EEREREEESERSENE - SEEEE: [en 4
Stepd/Sr¥ie: RESENATT BN FENAR B e
FFZFRIMER BT IRHEMNE CIEEHLA M |22, 1184
THAIFER BT HEHSME 0 24z " 12MHz
RESET pin  FE{E I/0 (" {R*) EESET
M=z Nl v == Q=N T T 2 41P3.0/P3.1 51 R S-485/

T s BEhrs. 2/P3.3 7 STHETE (- 0/0AR L TR R f RS-2§2%¢@1§ Hii%, i
) i - % B W% £ P3.2/P3.3%F-0/0

StepS/ERS: Download/ T8, RATHBEENV BB || 0000 IR AR
Dowrdl oad/ T+ | Stop/f2LE | |Re-anﬂoaif§EFﬁ I P f

T AT HEER A ST AR E A ER E%ﬂﬂifﬁﬁﬁ
[ SETABEEENEENAN I, FuflRE TS

s

& A AR iﬂﬁi% “F1.OFL 17 STk §,
o ok TS iendblitn

e B L e s Ty 70 o/med SMEAIS fo-ss5/

B E W G
T T 5 A5 oL B
Rtz Clear | T355E www. STONCU. con F334, BEFHE ) L AR

| st etrem e |
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(1).
2).
(3).
(4).

Stepl/PHRL: EFRVURATAE By WAL S, WISTC15F204EA%E

Step2/HR2: FTH M, ERFH PR, LA P TR Gebin, *. hex)

Step3/BHR3: JEFERAT O, VRATAE ARG T, AnE AT H1--COM1, 84T H2-—COM2, . .
A B IO A I B A RS-232 8847 [, W] S —ZKUSB-RS232F5 He 4%, AR 50704 47 o
HHLUSB-RS23256 e 4%, AREFZ, TILLSTCHEARIA KA I M i i 4 ds
Stepd/¥R4: BN ERR/CIRI BF4F (AT EL B85 N)

Step5/*bUR5: EFE “Download/ F#” %41 FHH P MFREF R A PLAES, ATEEHAT
Step5/*PIE5, WA[EF “Re-Download/HE NE” &4
TREERERR, FEERGES NP EEBEAL, T b — s A g e b
—EEERE “Download/ NE” &M, RSEHEA RN EBREN CRMEkiE) , A

Jo b Se b, RMABIEERN THG S, BRVUEREAFETT .

KT E

MCU/HL AL RXD(P3.0) ——— RS-232%%4ud% —— PC/HIfi§ TXD(COM Port Pin3)
MCU/H.FrHL TXD(P3.1)  ——— RS-232%6#u8% —— PC/Hfii RXD(COM Port Pin2)
MCU/ 5 #l GND PC/H3ii  GND(COM Port Pin5)

IR R SiP3. 0/P3. 1IERES] RS-485 Hi M, #ETF
TEET R “ TN IRA S FEEEP3. 2/P3.3 = 0, 04 B LL FEH A 125”7
XEEA JRBN G P3. 2, P3. 3TN0, A NLEEEITH PP, %15 B TRS-48584%

R ELAD i R ML B FIWELRD R S O AR, IR SR L E SR A), Sz SRR R G A B
P3.0, P3. 12 il DA, th8 ik #8P3.2/P3.3 = 0/04 7] R FH P Ry, LME FRA B E
BB ITHPER.

(5).

RS-232#% 475 ] ik FIMAX232/SP232 (4. 5-5. 5V) , MAX3232/SP3232 (3V-5. 5V).

304

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



STC15F204EA R F B A IR HARZFEFSE : www.STCMCU.com I A 741 13922829991 BF R i : 13922809991

11.1.4 STC-ISP (R EMIFELARIY) THmiz T EEHFE R 1A

WH P R85 ARS-23282 11,
A # FISTC-TSP Ver 3. 0A. PCBI# MR AE AZmFe T A
STC-ISP Ver 3.0A PCBH 1] LUGHZ3FH LR, 43 7 SCRFSTC15 £ 418Pin / 20Pin / 28Pin. AT
FE R SRS T 5K FREEAR, UL & S FF8Pin /20Pin / 28Pin Mk —Ffr, I S HIVE
Mo EIETFR MBS 8K PR A 40PIn), B K FESE20-Pind (2 2k, 15K 5 A WL 3t
2R 0 2 BN K (P HL 2R 4
TESTC-ISP Ver 3.0A PCB R 58K N &cdm e #2751 TAE:
KRR
(1), R4 5 HLA A H e 28 0 AL H 905
A. BVERFHL, K4ETP1IIMCU-VCC, +5V HL Y5 & i
B. 3VEAFML, 454 TP LEIMCU-VCC, 3. 3VHL YR I
(2). #EHz2k (STCHEAL)
A, A O T4 A 4 S 4 A PC/ HA RS- 232 HE AT 45 L 14 e F T3d (3
B. ¥ [E]— v A USBEE Sk 3 APC/ FLIGUSBHEZ 111 F T H H
C. ¥ RAE—AUSBHIL I —ik3i ASTC-ISP Ver 3.0A PCBHrUSB14d 4 FH - T-RS-232i8
{EA L, HhFUSB +5V Power] 5 (D43, USBH% 147 Hi)
(3) . HABITEA T &+
(4). SWIFF KA T IR RS, ILBIMCU-VCC Powerk] A2 (DAL), &G4 K HLIE
(5). SW3FF%
AT AR TIRES, P3.2,P3.3 =1, | A5
AF 1 FIRAS, P3.2,P3.3=0,0, F#E#H.
S L S R R IR R EP3.2/P3.3 = 0,04 4IP3, 0 L&k Naiar A7 #hib
RAGSWITF b T4 NARAS, AR B HLIIP3. 2/P3. 34 HE 5 Hy
(6) . KB MLt U 1-Socket 8 55 88, B8 55 B 1 AL, ¥ = 52 Jy ML 2 8-Pin/20-Pin/28-Pin, [fij
Ul-Socketi & /& 40-Pin, TATHI B IR SE N, SETMAARII IR — b .
(7). T8 %8 “Download/ Fik” ( WIELS AN EHEZAIiEPCR LK —F AT
jjzlillj?
(8). & FSWIFHF 2, AW AL LHEEN, HEMCU-VCC Powerf] 5 (D41)
IR STC $)*HL1£}\ISP 153 (STC15 R AW i Bk N TSP)
(9). FEEINE, FIESWIHIE, BESWIA 4 THE4% FIRE, MCU-VCC PowerdT A5
(D41), B P, BUFEAHL, B EHR R AL,
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11.1.6 & FTRS-23245#e28, N ASTCHYISP iR IRS-2321B (545 #e

FIFISTC-TSP Ver 3.0A PCB #Ri#E{TRS-232%% 4
%HWWHF H ORI b 5E il N3/ ek :

2.

3.
4. UWIZP3.2,P3.3=0,0, fEiERH, RAIEM P RS DA EEERH, S0KP3.2/P3.3H A

Ul-Socke t 4 ' e AN 1548 N R AL
h%F%%Lm%ﬁMWvmﬁmeMWWW&QMJ%A%ﬁmmmM§
X #90 ERR R HUR R & 7 5PC/ AT 845 1 e

P RSB HLEIPS. 2, P3. 338 N L b CN24di JBE (4 5 75 ZE f34%)

A &4 5| #ISTC-ISP Ver3.0A PCB Rk I, BSW3JTFx4% F, NP3.2/P3.3=0,0.
KT % “Download/ F#L”

BEFNARG HEAN GEEREMNHF R A MHE, AZEMNERUSBIH, HNUSB
ANH)

NERMEFE, WHPREINTET I B, SR, B AE B EA, E
ANEEAEISP N #8 FP it gk AN & T IR B AL, andg, "l A EEE 17140 B B WD 1 / B WDO St
F2

WA RS—-485 % FIZEFIP3. 0/P3. 1, BRI RS, 76 F 4 ROk LW I .
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\1 o : o - | I:II:I I:II:I
11.2 QﬁlﬁF =] / ﬁ’nt éﬁiEE A » 17-] 128

STC B AU FART Fh 2 136 2/ 1 i s -

LA Z i 2SI gads 7 n] LSRR, AT HIKeil C51

2. fESTCE ML, 4 ikIntel [#18052/87C52/87C54/87C58, PhilipsffIP87C52/P87C54,/P87C58%) nl

LT

3. WREH RN Y AT AR T RE A7 8%, B Zihhb e B AT 17, ARG FE KR T
A 2P AE B ) L 5 0

Yy b
FATE . STC15F204EA R ISP & 3F M R HgmAE L H (NI R5076, v GG EM)
VEE AL TISTC15xx R FI I R 2R

P14 i OEEM 0T A, n07 HAF @052 E AR T fe
STC15F204EA R A 5 WLy e Dh e e i A 1, P LA STC-ISP. EXE B 4% N T EIEAT
SRR TTLL T, R MR &, AT H O5 — /Bl e s i AR 4 H 3 HU R O R STC-TSP. EXE
1 “H OB SRR, AR . JoZUARInHET 1B &
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11.3 BEX THETIERF (LIWUMFRTED

/*
/* --- STC MCU International Limited

/¥ - EZRSTC 1T RFVH AL FIFRAE LI 5E ST e

*/

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

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

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

g L e L L TS e L 1) EE D ——

M ABERE R B E FPIE MR T STCI BB AR - *
/*

#include <reg51.h>
#include <instrins.h>

sfr IAP_CONTR = 0xc7;
sbit MCU_Start Led = P1"7;

#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
//#define RELOAD_COUNT Oxec //18.432MHz,12T,SMOD=0,2400bps
//#define RELOAD_COUNT 0xd8 //18.432MHz,12T,SMOD=0,1200bps

void serial_port_initial(void);

void send UART (unsigned char);

void UART Interrupt Receive(void);
void soft_reset to ISP_Monitor(void);
void delay(void);

void display MCU_Start Led(void);

308 B ESA T AR AT BHl: 0513-5501 2928 /2929 / 2966
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void main(void)

{

unsigned char i =0;

serial port_initial();
display MCU_Start_Led();
send UART(0x34);
send UART(0xa7);
while (1);

H

void send UART (unsigned char 1)
{

if (k == Self Define ISP_Command)

//Initial UART

//Turn on the work LED
//Send UART test data
// Send UART test data

//Disable serial interrupt
//Clear TI flag

//send this data

/Iwait for the data is sent
//clear TI flag

//enable serial interrupt

//check the serial data

//delay 1s
//delay 1s

soft reset to ISP_Monitor();

//0110,0000 soft reset system to run ISP monitor

ES=0;
TI=0;
SBUF =1i;
while (ITT);
TI=0;
ES=1;
H
void UART Interrupt)Receive(void) interrupt 4 using 1
{
unsigned char k = 0;
if (RI)
{
RI=0;
k = SBUF;
{
delay();
delay();
H
}
if (TT)
{
TI=0;
H
H
void soft reset to ISP_Monitor(void)
{
TAP_CONTR = 0x60;
H

R IE E SRR T AR A
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void delay(void)

{
unsigned int j = 0;
unsigned int g = 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 char i = 0;
for (i=0; 1<3; i++)
{
MCU_Start Led = 0; //Turn on work LED
dejay();
MCU Start Led =1; /ITurn off work LED
dejay();
MCU_Start Led =0; //Turn on work LED
¥
¥

310 B ESA T AR AT ML: 0513-5501 2928 /2929 / 2966 fEE: 0513-5501 2969 / 2956 / 2947



STCI5F204EA RSN HIAEF  BARSCHF RIS www.STCMCU.com Il AR 301 13922829991 ) : 13922809991

MIRA LIS Hiz

INTRODUCTION

Assembly language is a computer language lying between the extremes of machine language and high-level lan-
guage like Pascal or C use words and statements that are easily understood by humans, although still a long way
from "natural”" language.Machine language is the binary language of computers.A machine language program is a
series of binary bytes representing instructions the computer can execute.

Assembly language replaces the binary codes of machine language with easy to remember "mnemonics'"that
facilitate programming.For example, an addition instruction in machine language might be represented by the
code "10110011".It might be represented in assembly language by the mnemonic "ADD".Programming with mne-
monics is obviously preferable to programming with binary codes.

Of course, this is not the whole story. Instructions operate on data, and the location of the data is specified by
various "addressing modes" emmbeded in the binary code of the machine language instruction. So, there may be
several variations of the ADD instruction, depending on what is added. The rules for specifying these variations
are central to the theme of assembly language programming.

An assembly language program is not executable by a computer. Once written, the program must undergo
translation to machine language. In the example above, the mnemonic "ADD" must be translated to the binary
code "10110011". Depending on the complexity of the programming environment, this translation may involve
one or more steps before an executable machine language program results. As a minimum, a program called an
"assembler" is required to translate the instruction mnemonics to machine language binary codes. Afurther step
may require a "linker" to combine portions of program from separate files and to set the address in memory at
which th program may execute. We begin with a few definitions.

An assembly language program i a program written using labels, mnemonics, and so on, in which each state-
ment corresponds to a machine instruction. Assembly language programs, often called source code or symbolic
code, cannot be executed by a computer.

A machine language program is a program containing binary codes that represent instructions to a computer.
Machine language programs, often called object code, are executable by a computer.

A assembler is a program that translate an assembly language program into a machine language program.
The machine language program (object code) may be in "absolute" form or in "relocatable" form. In the latter
case, "linking" is required to set the absolute address for execution.

A linker is a program that combines relocatable object programs (modules) and produces an absolute object
program that is executable by a computer. A linker is sometimes called a "linker/locator" to reflect its separate
functions of combining relocatable modules (linking) and setting the address for execution (locating).

A segment is a unit of code or data memory. A segment may be relocatable or absolute. A relocatable seg-
ment has a name, type, and other attributes that allow the linker to combine it with other paritial segments, if re-
quired, and to correctly locate the segment. An absolute segment has no name and cannot be combined with other
segments.

A module contains one or more segments or partial segments. A module has a name assigned by the user. The
module definitions determine the scope of local symbols. An object file contains one or more modules. A module
may be thought of as a "file" in many instances.

A program consists of a single absolute module, merging all absolute and relocatable segments from all input
modules. A program contains only the binary codes for instructions (with address and data constants) that are un-
derstood by a computer.
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ASSEMBLER OPERATION

There are many assembler programs and other support programs available to facilitate the development of ap-
plications for the 8051 microcontroller. Intel's original MCS-51 family assembler, ASM51, is no longer available
commercially. However, it set the standard to which the others are compared.

ASMS1 is a powerful assembler with all the bells and whistles. It is available on Intel development systems
and on the IBM PC family of microcomputers. Since these "host" computers contain a CPU chip other than the
8051, ASMSI is called a cross assembler. An 8051 source program may be written on the host computer (using
any text editor) and may be assembled to an object file and listing file (using ASM51), but the program may not
be executed. Since the host system's CPU chip is not an 8051, it does not understand the binary instruction in the
object file. Execution on the host computer requires either hardware emulation or software simulation of the tar-
get CPU. A third possibility is to download the object program to an 8051-based target system for execution.

ASMS51 is invoked from the system prompt by

ASMS1 source_file [assembler controls]

The source file is assembled and any assembler controls specified take effect. The assembler receives a source
file as input (e.g., PROGRAM.SRC) and generates an object file (PROGRAM.OBJ) and listing file (PROGRAM.
LST) as output. This is illustrated in Figure 1.

Since most assemblers scan the source program twice in performing the translation to machine language,
they are described as two-pass assemblers. The assembler uses a location counter as the address of instructions
and the values for labels. The action of each pass is described below.

PROGRAM.OB]J
PROGRAM.SRC
Legend PROGRAM.LST
O Utility program
[ User file

Figure 1 Assembling a source program

Pass one

During the first pass, the source file is scanned line-by-line and a symbol table is built. The location counter de-
faults to 0 or is set by the ORG (set origin) directive. As the file is scanned, the location counter is incremented by
the length of each instruction. Define data directives (DBs or DWs) increment the location counter by the number
of bytes defined. Reserve memory directives (DSs) increment the location counter by the number of bytes re-
served.

Each time a label is found at the beginning of a line, it is placed in the symbol table along with the current
value of the location counter. Symbols that are defined using equate directives (EQUs) are placed in the symbol
table along with the "equated" value. The symbol table is saved and then used during pass two.

Pass two

During pass two, the object and listing files are created. Mnemonics are converted to opcodes and placed in the
output files. Operands are evaluated and placed after the instruction opcodes. Where symbols appear in the oper-
and field, their values are retrieved from the symbol table (created during pass one) and used in calculating the
correct data or addresses for the instructions.

Since two passes are performed, the source program may use "forward references", that is, use a symbol be-
fore it is defined. This would occur, for example, in branching ahead in a program.
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The object file, if it is absolute, contains only the binary bytes (0OH-OFH) of the machine language program.
A relocatable object file will also contain a sysmbol table and other information required for linking and locating.
The listing file contains ASCII text codes (02H-7EH) for both the source program and the hexadecimal bytes in
the machine language program.

A good demonstration of the distinction between an object file and a listing file is to display each on the host
computer's CRT display (using, for example, the TYPE command on MS-DOS systems). The listing file clearly
displays, with each line of output containing an address, opcode, and perhaps data, followed by the program state-
ment from the source file. The listing file displays properly because it contains only ASCII text codes. Displaying
the object file is a problem, however. The output will appear as "garbage", since the object file contains binary
codes of an 8051 machine language program, rather than ASCII text codes.

ASSEMBLY LANGUAGE PROGRAM FORMAT

Assembly language programs contain the following:

Machine instructions

Assembler directives

Assembler controls

Comments

Machine instructions are the familiar mnemonics of executable instructions (e.g., ANL). Assembler directives
are instructions to the assembler program that define program structure, symbols, data, constants, and so on (e.g.,
ORG). Assembler controls set assembler modes and direct assembly flow (e.g., STITLE). Comments enhance the
readability of programs by explaining the purpose and operation of instruction sequences.

Those lines containing machine instructions or assembler directives must be written following specific rules
understood by the assembler. Each line is divided into "fields" separated by space or tab characters. The general
format for each line is as follows:

[label:] mnemonic [operand] [, operand] [...]1 [;commernt]

Only the mnemonic field is mandatory. Many assemblers require the label field, if present, to begin on the left in
column 1, and subsequent fields to be separated by space or tab charecters. With ASMS1, the label field needn't
begin in column 1 and the mnemonic field needn't be on the same line as the label field. The operand field must,
however, begin on the same line as the mnemonic field. The fields are described below.

Label Field

A label represents the address of the instruction (or data) that follows. When branching to this instruction, this la-
bel is usded in the operand field of the branch or jump instruction (e.g., SIMP SKIP).

Whereas the term "label" always represents an address, the term "symbol" is more general. Labels are one
type of symbol and are identified by the requirement that they must terminate with a colon(:). Symbols are as-
signed values or attributes, using directives such as EQU, SEGMENT, BIT, DATA, etc. Symbols may be ad-
dresses, data constants, names of segments, or other constructs conceived by the programmer. Symbols do not
terminate with a colon. In the example below, PAR is a symbol and START is a label (which is a type of symbol).

PAR EQU 500 ;"PAR" IS A SYMBOL WHICH
;REPRESENTS THE VALUE 500
START: MOV A, #OFFH ;"START" IS A LABEL WHICH

;REPRESENTS THE ADDRESS OF
;THE MOV INSTRUCTION

A symbol (or label) must begin with a letter, question mark, or underscore (_); must be followed by letters,

"o,

digit, "?", or "_"; and can contain up to 31 characters. Symbols may use upper- or lowercase characters, but they

are treated the same. Reserved words (mnemonics, operators, predefined symbols, and directives) may not be
used.
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Mnemonic Field

Intruction mnemonics or assembler directives go into mnemonic field, which follows the label field. Examples of
instruction mnemonics are ADD, MOV, DIV, or INC. Examples of assembler directives are ORG, EQU, or DB.

Operand Field

The operand field follows the mnemonic field. This field contains the address or data used by the instruction. A
label may be used to represent the address of the data, or a symbol may be used to represent a data constant. The
possibilities for the operand field are largely dependent on the operation. Some operations have no operand (e.g.,
the RET instruction), while others allow for multiple operands separated by commas. Indeed, the possibilties for
the operand field are numberous, and we shall elaborate on these at length. But first, the comment field.

Comment Field

Remarks to clarify the program go into comment field at the end of each line. Comments must begin with a semi-
colon (;). Each lines may be comment lines by beginning them with a semicolon. Subroutines and large sections
of a program generally begin with a comment block—serveral lines of comments that explain the general proper-
ties of the section of software that follows.

Special Assembler Symbols

Special assembler symbols are used for the register-specific addressing modes. These include A, RO through R7,
DPTR, PC, C and AB. In addition, a dollar sign ($) can be used to refer to the current value of the location coun-
ter. Some examples follow.

SETB C
INC DPTR
INB 11,8

The last instruction above makes effective use of ASMS51's location counter to avoid using a label. It could also be
written as
HERE: JNB TI, HERE

Indirect Address

For certain instructions, the operand field may specify a register that contains the address of the data. The com-
mercial "at" sign (@) indicates address indirection and may only be used with RO, R1, the DPTR, or the PC, de-
pending on the instruction. For example,

ADD A, @RO

MOVC A, @A+PC

The first instruction above retrieves a byte of data from internal RAM at the address specified in RO. The second
instruction retrieves a byte of data from external code memory at the address formed by adding the contents of the
accumulator to the program counter. Note that the value of the program counter, when the add takes place, is the
address of the instruction following MOVC. For both instruction above, the value retrieved is placed into the ac-
cumulator.

Immediate Data

Instructions using immediate addressing provide data in the operand field that become part of the instruction. Im-
mediate data are preceded with a pound sign (#). For example,
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CONSTANT EQU 100
MOV A, #OFEH
ORL  40H, #CONSTANT

All immediate data operations (except MOV DPTR . #data) require eight bits of data. The immediate data are
evaluated as a 16-bit constant, and then the low-byte is used. All bits in the high-byte must be the same (00H or
FFH) or the error message "value will not fit in a byte" is generated. For example, the following instructions are
syntactically correct:

MOV A, #OFFOOH

MOV A, #00FFH

But the following two instructions generate error messages:
MOV A, #OFEOOH
MOV A, #01FFH

If signed decimal notation is used, constants from -256 to +255 may also be used. For example, the follow-
ing two instructions are equivalent (and syntactically correct):
MOV A, #-256
MOV A, #OFFOOH

Both instructions above put 00H into accumulator A.

Data Address

Many instructions access memory locations using direct addressing and require an on-chip data memory address
(00H to 7FH) or an SFR address (80H to OFFH) in the operand field. Predefined symbols may be used for the
SFR addresses. For example,

MOV A, 45H
MOV A, SBUF ;SAME AS MOV A, 99H
Bit Address

One of the most powerful features of the 8051 is the ability to access individual bits without the need for masking
operations on bytes. Instructions accessing bit-addressable locations must provide a bit address in internal data
memory (00h to 7FH) or a bit address in the SFRs (80H to OFFH).

There are three ways to specify a bit address in an instruction: (a) explicitly by giving the address, (b) using
the dot operator between the byte address and the bit position, and (c¢) using a predefined assembler symbol. Some
examples follow.

SETB OE7H ;EXPLICIT BIT ADDRESS
SETB ACC.7 ;DOT OPERATOR (SAME AS ABOVE)
JNB TI, $ ;"TI" IS A PRE-DEFINED SYMBOL
JNB 99H, § :(SAME AS ABOVE)

Code Address

A code address is used in the operand field for jump instructions, including relative jumps (SJMP and conditional
jumps), absolute jumps and calls (ACALL, AJMP), and long jumps and calls (LJMP, LCALL).
The code address is usually given in the form of a label.

ASMS51 will determine the correct code address and insert into the instruction the correct 8-bit signed offset,
11-bit page address, or 16-bit long address, as appropriate.
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Generic Jumps and Calls

ASMS51 allows programmers to use a generic JMP or CALL mnemonic. "JMP" can be used instead of SIMP,
AJMP or LIMP; and "CALL" can be used instead of ACALL or LCALL. The assembler converts the generic
mnemonic to a "real" instruction following a few simple rules. The generic mnemonic converts to the short form
(for JMP only) if no forward references are used and the jump destination is within -128 locations, or to the ab-
solute form if no forward references are used and the instruction following the JMP or CALL instruction is in the
same 2K block as the destination instruction. If short or absolute forms cannot be used, the conversion is to the
long form.

The conversion is not necessarily the best programming choice. For example, if branching ahead a few in-
strucions, the generic JMP will always convert to LIMP even though an SIMP is probably better. Consider the
following assembled instructions sequence using three generic jumps.

LOC OBJ LINE  SOURCE

1234 1 ORG 1234H
1234 04 2 START: INC A
1235 80FD 3 IMP START ;ASSEMBLES AS SJMP
12FC 4 ORG START + 200
12FC 4134 5 IMP START ;ASSEMBLES AS AIMP
12FE 021301 6 IMP FINISH ;ASSEMBLES AS LIMP
1301 04 7 FINISH: INC A

8 END

The first jump (line 3) assembles as SIMP because the destination is before the jump ( i.e., no forward reference)
and the offset is less than -128. The ORG directive in line 4 creates a gap of 200 locations between the label
START and the second jump, so the conversion on line 5 is to AJMP because the offset is too great for SIMP.
Note also that the address following the second jump (12FEH) and the address of START (1234H) are within the
same 2K page, which, for this instruction sequence, is bounded by 1000H and 17FFH. This criterion must be met
for absolute addressing. The third jump assembles as LIMP because the destination (FINISH) is not yet defined
when the jump is assembled (i.e., a forward reference is used). The reader can verify that the conversion is as
stated by examining the object field for each jump instruction.

ASSEMBLE-TIME EXPRESSION EVALUATION

Values and constants in the operand field may be expressed three ways: (a) explicitly (e.g.,0EFH), (b) with a pre-
defined symbol (e.g., ACC), or (c) with an expression (e.g.,2 + 3). The use of expressions provides a powerful
technique for making assembly language programs more readable and more flexible. When an expression is used,
the assembler calculates a value and inserts it into the instruction.
All expression calculations are performed using 16-bit arithmetic; however, either 8 or 16 bits are inserted

into the instruction as needed. For example, the following two instructions are the same:

MOV  DPTR, #04FFH +3

MOV  DPTR, #0502H ;ENTIRE 16-BIT RESULT USED

If the same expression is used in a "MOV A #data" instruction, however, the error message "value will not fit in a
byte" is generated by ASMS51. An overview of the rules for evaluateing expressions follows.
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Number Bases

The base for numeric constants is indicated in the usual way for Intel microprocessors. Constants must be fol-
lowed with "B" for binary, "O" or "Q" for octal, "D" or nothing for decimal, or "H" for hexadecimal. For example,
the following instructions are the same:

MOV A, #I5H
MOV A, #1111B
MOV A, #0FH
MOV A, #17Q
MOV A, #15D

Note that a digit must be the first character for hexadecimal constants in order to differentiate them from labels (i.e.,
"0AS5H" not "A5H").

Charater Strings

Strings using one or two characters may be used as operands in expressions. The ASCII codes are converted to the
binary equivalent by the assembler. Character constants are enclosed in single quotes ('). Some examples follow.
CINE A, #'Q', AGAIN

SUBB A, #'0' ;CONVERT ASCII DIGIT TO BINARY DIGIT
MOV  DPTR, #'AB'
MOV  DPTR, #4142H ;SAME AS ABOVE

Arithmetic Operators
The arithmetic operators are

+ addition

- subtraction

* multiplication
/ division

MOD  modulo (remainder after division)

For example, the following two instructions are same:
MOV A, 10+10H
MOV A, #lAH

The following two instructions are also the same:
MOV A, #5MOD7
MOV A, #4

Since the MOD operator could be confused with a symbol, it must be seperated from its operands by at least one
space or tab character, or the operands must be enclosed in parentheses. The same applies for the other operators
composed of letters.

Logical Operators

The logical operators are
OR logical OR
AND logical AND
XOR logical Exclusive OR
NOT logical NOT (complement)
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The operation is applied on the corresponding bits in each operand. The operator must be separated from the op-
erands by space or tab characters. For example, the following two instructions are the same:

MOV
MOV

A, #'9 AND OFH
A, #9

The NOT operator only takes one operand. The following three MOV instructions are the same:

THREE
MINUS_THREE

EQU 3

EQU -3

MOV A, # (NOT THREE) + 1
MOV A, #MINUS_THREE
MOV A, #11111101B

Special Operators

The sepcial operators are

SHR
SHL
HIGH
LOW

0

shift right
shift left
high-byte
low-byte
evaluate first

For example, the following two instructions are the same:

MOV
MOV

A, #8 SHL 1
A, #10H

The following two instructions are also the same:

MOV
MOV

A, #HIGH 1234H
A, #12H

Relational Operators
When a relational operator is used between two operands, the result is alwalys false (0000H) or true (FFFFH).

The operators are
EQ
NE
LT
LE
GT
GE

Note that for each operator, two forms are acceptable (e.g., "EQ" or

tests are "true":
MOV
MOV
MOV
MOV
MOV
MOV

= equals

<> not equals

< less than

<= less than or equal to

> greater than

>= greater than or equal to

A #5=5

A#5 NE 4
A#'X' LT 'Z
A#'X >='X
AH$ >0
A#100 GE 50

"="). In the following examples, all relational
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So, the assembled instructions are equal to
MOV A, #0FFH

Even though expressions evaluate to 16-bit results (i.e., OFFFFH), in the examples above only the low-order eight
bits are used, since the instruction is a move byte operation. The result is not considered too big in this case, be-
cause as signed numbers the 16-bit value FFFFH and the 8-bit value FFH are the same (-1).

Expression Examples
The following are examples of expressions and the values that result:

Expression Result
'B'-'A' 0001H
8/3 0002H
155 MOD 2 0001H
4%*4 0010H
8 AND 7 0000H
NOT 1 FFFEH
'A' SHL 8 4100H
LOW 65535 00FFH
@®+1)*2 0012H
SEQ4 0000H
'A' LT 'B' FFFFH
3 <=3 FFFFHss

A practical example that illustrates a common operation for timer initialization follows: Put -500 into Timer 1 reg-
isters TH1 and TL1. In using the HIGH and LOW operators, a good approach is
VALUE EQU -500
MOV ~ THI1,#HIGH VALUE
MOV  TLI1,#LOW VALUE
The assembler converts -500 to the corresponding 16-bit value (FEOCH); then the HIGH and LOW operators ex-
tract the high (FEH) and low (OCH) bytes. as appropriate for each MOV instruction.

Operator Precedence

The precedence of expression operators from highest to lowest is
0
HIGH LOW
* / MOD SHL SHR
+-
EQ NE LT LE GT GE = <> < <= > >=
NOT
AND
OR XOR

When operators of the same precedence are used, they are evaluated left to right.

Examples:
Expression Value
HIGH ('A' SHL 8) 0041H
HIGH 'A'SHL 8 0000H
NOT 'A'- 1 FFBFH
'A' OR 'A' SHL 8 4141H
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ASSEMBLER DIRECTIVES

Assembler directives are instructions to the assembler program. They are not assembly language instructions ex-
ecutable by the target microprocessor. However, they are placed in the mnemonic field of the program. With the
exception of DB and DW, they have no direct effect on the contents of memory.

ASMS51 provides several catagories of directives:

Assembler state control (ORG, END, USING)

Symbol definition (SEGMENT, EQU, SET, DATA, IDATA, XDATA, BIT, CODE)
Storage initialization/reservation (DS, DBIT, DB, DW)

Program linkage (PUBLIC, EXTRN,NAME)

Segment selection (RSEG, CSEG, DSEG, ISEG, ESEG, XSEG)

Each assembler directive is presented below, ordered by catagory.

Assembler State Control
ORG (Set Origin) The format for the ORG (set origin) directive is
ORG expression
The ORG directive alters the location counter to set a new program origin for statements that follow. A label is
not permitted. Two examples follow.

ORG 100H ;SET LOCATION COUNTER TO 100H
ORG ($ +1000H) AND OFO0H ;SET TO NEXT 4K BOUNDARY

The ORG directive can be used in any segment type. If the current segment is absolute, the value will be an abso-
lute address in the current segment. If a relocatable segment is active, the value of the ORG expression is treated
as an offset from the base address of the current instance of the segment.

End The format of the END directive is
END

END should be the last statement in the source file. No label is permitted and nothing beyond the END statement
is processed by the assembler.

Using The format of the END directive is
USING expression

This directive informs ASMS51 of the currently active register bank. Subsequent uses of the predefined symbolic
register addresses ARO to AR7 will convert to the appropriate direct address for the active register bank. Consider
the following sequence:

USING 3
PUSH AR7
USING 1
PUSH AR7

The first push above assembles to PUSH 1FH (R7 in bank 3), whereas the second push assembles to PUSH OFH
(R7 in bank 1).

Note that USING does not actually switch register banks; it only informs ASMS51 of the active bank. Execut-
ing 8051 instructions is the only way to switch register banks. This is illustrated by modifying the example above
as follows:
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MOV  PSW, #00011000B ;SELECT REGISTER BANK 3

USING 3

PUSH AR7 ;ASSEMBLE TO PUSH 1FH

MOV  PSW, #00001000B ;SELECT REGISTER BANK 1

USING 1

PUSH AR7 ;ASSEMBLE TO PUSH 0FH
Symbol Definition

The symbol definition directives create symbols that represent segment, registers, numbers, and addresses. None
of these directives may be preceded by a label. Symbols defined by these directives may not have been previously
defined and may not be redefined by any means. The SET directive is the only exception. Symbol definiton direc-
tives are described below.

Segment The format for the SEGMENT directive is shown below.
symbol SEGMENT segment_type

The symbol is the name of a relocatable segment. In the use of segments, ASM51 is more complex than conven-
tional assemblers, which generally support only "code" and "data" segment types. However, ASM51 defines addi-
tional segment types to accommodate the diverse memory spaces in the 8051. The following are the defined 8051
segment types (memory spaces):

CODE (the code segment)

XDATA (the external data space)

DATA (the internal data space accessible by direct addressing, 00H—07H)

IDATA (the entire internal data space accessible by indirect addressing, 00H—07H)
BIT (the bit space; overlapping byte locations 20H-2FH of the internal data space)

For example, the statement
EPROM SEGMENT CODE

declares the symbol EPROM to be a SEGMENT of type CODE. Note that this statement simply declares what
EPROM is. To actually begin using this segment, the RSEG directive is used (see below).

EQU (Equate) The format for the EQU directive is
Symbol EQU expression

The EQU directive assigns a numeric value to a specified symbol name. The symbol must be a valid symbol
name, and the expression must conform to the rules described earlier.
The following are examples of the EQU directive:

N27 EQU 27 ;SET N27 TO THE VALUE 27
HERE EQU $ ;SET "HERE" TO THE VALUE OF
;THE LOCATION COUNTER
CR EQU 0DH ;SET CR (CARRIAGE RETURN) TO 0DH
MESSAGE: DB 'This is a message'
LENGTH EQU $ - MESSAGE ;"LENGTH" EQUALS LENGTH OF "MESSAGE"
Other Symbol Definition Directives The SET directive is similar to the EQU directive except the

symbol may be redefined later, using another SET directive.
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The DATA, IDATA, XDATA, BIT, and CODE directives assign addresses of the corresponding segment type
to a symbol. These directives are not essential. A similar effect can be achieved using the EQU directive; if used,
however, they evoke powerful type-checking by ASMS51. Consider the following two directives and four instruc-

tions:
FLAGI1 EQU 05H
FLAG2 BIT 05H
SETB  FLAGI

SETB  FLAG2
MOV  FLAGI, #0
MOV  FLAG2, #0

The use of FLAG2 in the last instruction in this sequence will generate a "data segment address expected" error
message from ASMS51. Since FLAG2 is defined as a bit address (using the BIT directive), it can be used in a set
bit instruction, but it cannot be used in a move byte instruction. Hence, the error. Even though FLAGI represents
the same value (05H), it was defined using EQU and does not have an associated address space. This is not an
advantage of EQU, but rather, a disadvantage. By properly defining address symbols for use in a specific memory
space (using the directives BIT, DATA, XDATA,ect.), the programmer takes advantage of ASM51's powerful
type-checking and avoids bugs from the misuse of symbols.

Storage Initialization/Reservation

The storage initialization and reservation directives initialize and reserve space in either word, byte, or bit units.
The space reserved starts at the location indicated by the current value of the location counter in the currently ac-
tive segment. These directives may be preceded by a label. The storage initialization/reservation directives are
described below.

DS (Define Storage)  The format for the DS (define storage) directive is
[label:] DS expression

The DS directive reserves space in byte units. It can be used in any segment type except BIT. The expression
must be a valid assemble-time expression with no forward references and no relocatable or external references.
When a DS statement is encountered in a program, the location counter of the current segment is incremented by
the value of the expression. The sum of the location counter and the specified expression should not exceed the
limitations of the current address space.

The following statement create a 40-byte buffer in the internal data segment:

DSEG AT 30H ;PUT IN DATA SEGMENT (ABSOLUTE, INTERNAL)
LENGTH EQU 40
BUFFER: DS LENGRH ;40 BYTES RESERVED

The label BUFFER represents the address of the first location of reserved memory. For this example, the buffer
begins at address 30H because "AT 30H" is specified with DSEG. The buffer could be cleared using the following
instruction sequence:

MOV  R7, #LENGTH

MOV RO, #BUFFER
LOOP: MOV  @RO, #0

DINZ R7, LOOP

(continue)
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To create a 1000-byte buffer in external RAM starting at 4000H, the following directives could be used:

XSTART EQU 4000H
XLENGTH EQU 1000

XSEG AT  XSTART
XBUFFER: DS XLENGTH

This buffer could be cleared with the following instruction sequence:
MOV DPTR, #XBUFFER

LOOP: CLR A
MOVX @DPTR, A

INC DPTR

MOV A, DPL

CINE A, #LOW (XBUFFER + XLENGTH + 1), LOOP
MOV A, DPH

CINE A, #HIGH (XBUFFER + XLENGTH + 1), LOOP
(continue)

This is an excellent example of a powerful use of ASM51's operators and assemble-time expressions. Since an
instruction does not exist to compare the data pointer with an immediate value, the operation must be fabricated
from available instructions. Two compares are required, one each for the high- and low-bytes of the DPTR. Fur-
thermore, the compare-and-jump-if-not-equal instruction works only with the accumulator or a register, so the
data pointer bytes must be moved into the accumulator before the CINE instruction. The loop terminates only
when the data pointer has reached XBUFFER + LENGTH + 1. (The "+1" is needed because the data pointer is
incremented after the last MOVX instruction.)

DBIT The format for the DBIT (define bit) directive is,
[label:] DBIT  expression

The DBIT directive reserves space in bit units. It can be used only in a BIT segment. The expression must be a
valid assemble-time expression with no forward references. When the DBIT statement is encountered in a pro-
gram, the location counter of the current (BIT) segment is incremented by the value of the expression. Note that
in a BIT segment, the basic unit of the location counter is bits rather than bytes. The following directives creat

three flags in a absolute bit segment:

BSEG ;BIT SEGMENT (ABSOLUTE)
KEFLAG: DBIT 1 ;KEYBOARD STATUS
PRFLAG: DBIT 1 ;PRINTER STATUS
DKFLAG: DBIT 1 ;DISK STATUS

Since an address is not specified with BSEG in the example above, the address of the flags defined by DBIT
could be determined (if one wishes to to so) by examining the symbol table in the .LST or .MS51 files. If the defi-
nitions above were the first use of BSEG, then KBFLAG would be at bit address 00H (bit 0 of byte address 20H).
If other bits were defined previously using BSEG, then the definitions above would follow the last bit defined.

DB (Define Byte) The format for the DB (define byte) directive is,
[label:] DB expression [, expression] [...]

The DB directive initializes code memory with byte values. Since it is used to actually place data constants in
code memory, a CODE segment must be active. The expression list is a series of one or more byte values (each of
which may be an expression) separated by commas.
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The DB directive permits character strings (enclosed in single quotes) longer than two characters as long as they
are not part of an expression. Each character in the string is converted to the corresponding ASCII code. If a label
is used, it is assigned the address of th first byte. For example, the following statements

CSEG AT

SQUARES: DB 0,1,4,9, 16,25
MESSAGE: DB 'Login:', 0

0100H

;SQUARES OF NUMBERS 0-5

;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

The DW directive is the same as the DB directive except two memory locations (16 bits) are assigned for each

data item. For example, the statements

CSEG AT 200H
DW $,'A", 1234H, 2, 'BC'

expression [, expression] [..

result in the following hexadecimal memory assignments:

Address Contents
0200 02
0201 00
0202 00
0203 41
0204 12
0205 34
0206 00
0207 02
0208 42
0209 43

Program Linkage

g

Program linkage directives allow the separately assembled modules (files) to communicate by permitting inter-
module references and the naming of modules. In the following discussion, a "module" can be considered a "file."
(In fact, a module may encompass more than one file.)
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Public The format for the PUBLIC (public symbol) directive is
PUBLIC symbol [, symbol] [...]

The PUBLIC directive allows the list of specified symbols to known and used outside the currently assembled
module. A symbol declared PUBLIC must be defined in the current module. Declaring it PUBLIC allows it to be
referenced in another module. For example,

PUBLIC  INCHAR, OUTCHR, INLINE, OUTSTR

Extrn The format for the EXTRN (external symbol) directive is
EXTRN segment_type (symbol [, symbol] [...],...)

The EXTRN directive lists symbols to be referenced in the current module that are defined in other modules. The
list of external symbols must have a segment type associated with each symbol in the list. (The segment types are
CODE, XDATA, DATA, IDATA, BIT, and NUMBER. NUMBER s a type-less symbol defined by EQU.) The
segment type indicates the way a symbol may be used. The information is important at link-time to ensure sym-
bols are used properly in different modules.

The PUBLIC and EXTRN directives work together. Consider the two files, MAIN.SRC and MESSAGES.
SRC. The subroutines HELLO and GOOD_BYE are defined in the module MESSAGES but are made available
to other modules using the PUBLIC directive. The subroutines are called in the module MAIN even though they
are not defined there. The EXTRN directive declares that these symbols are defined in another module.

MAIN.SRC:

EXTRN CODE (HELLO, GOOD_BYE)

éALL HELLO

éALL GOOD BYE

END
MESSAGES.SRC:

PUBLIC HELLO, GOOD BYE
HELLO: &l.).egin subroutine)

RET

GOOD_BYE: (begin subroutine)
RET
END
Neither MAIN.SRC nor MESSAGES.SRC is a complete program; they must be assembled separately and
linked together to form an executable program. During linking, the external references are resolved with correct

addresses inserted as the destination for the CALL instructions.

Name The format for the NAME directive is
NAME module name
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All the usual rules for symbol names apply to module names. If a name is not provided, the module takes on
the file name (without a drive or subdirectory specifier and without an extension). In the absence of any use of
the NAME directive, a program will contain one module for each file. The concept of "modules," therefore, is
somewhat cumbersome, at least for relatively small programming problems. Even programs of moderate size (en-
compassing, for example, several files complete with relocatable segments) needn't use the NAME directive and
needn't pay any special attention to the concept of "modules." For this reason, it was mentioned in the definition
that a module may be considered a "file," to simplify learning ASM51. However, for very large programs (several
thousand lines of code, or more), it makes sense to partition the problem into modules, where, for example, each
module may encompass several files containing routines having a common purpose.

Segment Selection Directives

When the assembler encounters a segment selection directive, it diverts the following code or data into the select-
ed segment until another segment is selected by a segment selection directive. The directive may select may select
a previously defined relocatable segment or optionally create and select absolute segments.

RSEG (Relocatable Segment)  The format for the RSEG (relocatable segment) directive is
RSEG segment_name

Where "segment name" is the name of a relocatable segment previously defined with the SEGMENT directive.
RSEG is a "segment selection" directive that diverts subsequent code or data into the named segment until another
segment selection directive is encountered.

Selecting Absolute Segments RSEG selects a relocatable segment. An "absolute" segment, on the other
hand, is selected using one of the directives:

CSEG (AT address)
DSEG (AT address)
ISEG (AT address)
BSEG (AT address)
XSEG (AT address)

These directives select an absolute segment within the code, internal data, indirect internal data, bit, or external
data address spaces, respectively. If an absolute address is provided (by indicating "AT address"), the assembler
terminates the last absolute address segment, if any, of the specified segment type and creates a new absolute seg-
ment starting at that address. If an absolute address is not specified, the last absolute segment of the specified type
is continuted. If no absolute segment of this type was previously selected and the absolute address is omitted, a
new segment is created starting at location 0. Forward references are not allowed and start addresses must be ab-
solute.

Each segment has its own location counter, which is always set to 0 initially. The default segment is an ab-
solute code segment; therefore, the initial state of the assembler is location 0000H in the absolute code segment.
When another segment is chosen for the first time, the location counter of the former segment retains the last
active value. When that former segment is reselected, the location counter picks up at the last active value. The
ORG directive may be used to change the location counter within the currently selected segment.

ASSEMBLER CONTROLS

Assembler controls establish the format of the listing and object files by regulating the actions of ASM51. For the
most part, assembler controls affect the look of the listing file, without having any affect on the program itself.
They can be entered on the invocation line when a program is assembled, or they can be placed in the source file.
Assembler controls appearing in the source file must be preceded with a dollor sign and must begin in column 1.
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There are two categories of assembler controls: primary and general. Primary controls can be placed in the
invocation line or at the beginnig of the source program. Only other primary controls may precede a primary con-

trol. General controls may be placed anywhere in the source program.

LINKER OPERATION

In developing large application programs, it is common to divide tasks into subprograms or modules containing
sections of code (usually subroutines) that can be written separately from the overall program. The term "modu-
lar programming" refers to this programming strategy. Generally, modules are relocatable, meaning they are not
intended for a specific address in the code or data space. A linking and locating program is needed to combine the
modules into one absolute object module that can be executed.

Intel's RL51 is a typical linker/locator. It processes a series of relocatable object modules as input and creates
an executable machine language program (PROGRAM, perhaps) and a listing file containing a memory map and
symbol table (PROGRAM.M51). This is illustrated in following figure.

FILE3.0OBJ PROGRAM.ABS
FILE2.0BJ
FILE1.OBJ

PROGRAM.MAP

Legend
QO Utility program
[ User file

Linker operation

As relocatable modules are combined, all values for external symbols are resolved with values inserted into
the output file. The linker is invoked from the system prompt by

RL51 input_list [TO output file] [location_controls]

The input_list is a list of relocatable object modules (files) separated by commas. The output_list is the name
of the output absolute object module. If none is supplied, it defaults to the name of the first input file without any
suffix. The location_controls set start addresses for the named segments.

For example, suppose three modules or files (MAIN.OBJ, MESSAGES.OBJ, and SUBROUTINES.OBJ) are
to be combined into an executable program (EXAMPLE), and that these modules each contain two relocatable
segments, one called EPROM of type CODE, and the other called ONCHIP of type DATA. Suppose further that
the code segment is to be executable at address 4000H and the data segment is to reside starting at address 30H (in
internal RAM). The following linker invocation could be used:

RS51  MAIN.OBJ, MESSAGES.OBJ, SUBROUTINES.OBJ TO EXAMPLE & CODE
(EPROM (4000H) DATA (ONCHIP (30H))

Note that the ampersand character "&" is used as the line continuaton character.

If the program begins at the label START, and this is the first instruction in the MAIN module, then execu-
tion begins at address 4000H. If the MAIN module was not linked first, or if the label START is not at the begin-
ning of MAIN, then the program's entry point can be determined by examining the symbol table in the listing file
EXAMPLE.M51 created by RL51. By default, EXAMPLE.M51 will contain only the link map. If a symbol table
is desired, then each source program must have used the SDEBUG control. The following table shows the assem-
bler controls supported by ASM51.
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Assembler controls supported by ASMS51
PRIMARY/
NAME GENERAL DEFAULT ABBREV. MEANING
DATE (date) P DATE() DA Place string in header (9 char. max.)
DEBUG P NODEBUG DB Outputs debug symbol information to object file
EJECT G not applicable EJ Continue listing on next page
ERRORPRINT P NOERRORPRINT EP Designates a file to receive error messages in addition to the
(file) listing file (defauts to console)
NOERRORPRINT P NOERRORPRINT [ NOEP [Designates that error messages will be printed in listing file
only
GEN G GENONLY GO  [List only the fully expanded source as if all lines generated
by a macro call were already in the source file
GENONLY G GENONLY NOGE |List only the original source text in the listing file
INCLUED(file) G not applicable (¢ Designates a file to be included as part of the program
LIST G LIST LI Print subsequent lines of source code in listing file
NOLIST G LIST NOLI |Do not print subsequent lines of source code in lisitng file
MACRO P MACRO(50) MR  [Evaluate and expand all macro calls. Allocate percentage of]
(men_precent) free memory for macro processing
NOMACRO P MACRO(50) NOMR |Do not evalutate macro calls
MODS1 P MODS1 MO  |Recognize the 8051-specific predefined special function
registers
NOMODS51 P MODS1 NOMO |Do not recognize the 8051-specific predefined special
function registers
OBJECT(file) P OBJECT(source.OBJ) 0J Designates file to receive object code
NOOBJECT P OBJECT(source.OBJ)[ NOOJ [Designates that no object file will be created
PAGING P PAGING PI Designates that listing file be broken into pages and each
will have a header
NOPAGING P PAGING NOPI |Designates that listing file will contain no page breaks
PAGELENGTH P PAGELENGT(60) PL Sets maximun number of lines in each page of listing file
(N) (range=10 to 65536)
PAGE WIDTH (N) P PAGEWIDTH(120) PW  |Set maximum number of characters in each line of listing
file (range = 72 to 132)
PRINT(file) P PRINT(source.LST) PR Designates file to receive source listing
NOPRINT P PRINT(source.LST) [ NOPR [Designates that no listing file will be created
SAVE G not applicable SA Stores current control settings from SAVE stack
RESTORE G not applicable RS Restores control settings from SAVE stack
REGISTERBANK P REGISTERBANK(0) RB Indicates one or more banks used in program module
(rb,...)
NOREGISTER- P REGISTERBANK(0)| NORB |Indicates that no register banks are used
BANK
SYMBOLS P SYMBOLS SB Creates a formatted table of all symbols used in program
NOSYMBOLS P SYMBOLS NOSB [Designates that no symbol table is created
TITLE(string) G TITLE() TT Places a string in all subsequent page headers (max.60
characters)
WORKFILES P same as source WF  |Designates alternate path for temporay workfiles
(path)
XREF P NOXREF XR Creates a cross reference listing of all symbols used in
program
NOXREF P NOXREF NOXR [Designates that no cross reference list is created
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MACROS

The macro processing facility (MPL) of ASM51 is a "string replacement" facility. Macros allow frequently used
sections of code be defined once using a simple mnemonic and used anywhere in the program by inserting the
mnemonic. Programming using macros is a powerful extension of the techniques described thus far. Macros can
be defined anywhere in a source program and subsequently used like any other instruction. The syntax for macro
definition is

%*DEFINE (call_pattern) (macro_body)

Once defined, the call pattern is like a mnemonic; it may be used like any assembly language instruction by
placing it in the mnemonic field of a program. Macros are made distinct from "real" instructions by preceding
them with a percent sign, "%". When the source program is assembled, everything within the macro-body, on
a character-by-character basis, is substituted for the call-pattern. The mystique of macros is largely unfounded.
They provide a simple means for replacing cumbersome instruction patterns with primitive, easy-to-remember
mnemonics. The substitution, we reiterate, is on a character-by-character basis—nothing more, nothing less.

For example, if the following macro definition appears at the beginning of a source file,

%*DEFINE (PUSH_DPTR)
(PUSH DPH
PUSH DPL
)

then the statement
%PUSH_DPTR
will appear in the .LST file as

PUSH DPH
PUSH DPL

The example above is a typical macro. Since the 8051 stack instructions operate only on direct addresses,
pushing the data pointer requires two PUSH instructions. A similar macro can be created to POP the data pointer.
There are several distinct advantages in using macros:

A source program using macros is more readable, since the macro mnemonic is generally more indicative
of the intended operation than the equivalent assembler instructions.

The source program is shorter and requires less typing.

Using macros reduces bugs

Using macros frees the programmer from dealing with low-level details.

The last two points above are related. Once a macro is written and debugged, it is used freely without the worry
of bugs. In the PUSH DPTR example above, if PUSH and POP instructions are used rather than push and pop
macros, the programmer may inadvertently reverse the order of the pushes or pops. (Was it the high-byte or low-
byte that was pushed first?) This would create a bug. Using macros, however, the details are worked out once—
when the macro is written—and the macro is used freely thereafter, without the worry of bugs.

Since the replacement is on a character-by-character basis, the macro definition should be carefully con-
structed with carriage returns, tabs, ect., to ensure proper alignment of the macro statements with the rest of the
assembly language program. Some trial and error is required.

There are advanced features of ASM51's macro-processing facility that allow for parameter passing, local
labels, repeat operations, assembly flow control, and so on. These are discussed below.
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Parameter Passing

A macro with parameters passed from the main program has the following modified format:

%*DEFINE (macro_name (parameter_list)) (macro_body)
For example, if the following macro is defined,
%*DEFINE (CMPA# (VALUE))
(CINE A, #%VALUE, $ +3
)

then the macro call
%CMPA# (20H)

will expand to the following instruction in the .LST file:
CINE  A,#20H,$+3

Although the 8051 does not have a "compare accumulator” instruction, one is easily created using the CINE
instruction with "$+3" (the next instruction) as the destination for the conditional jump. The CMPA# mnemonic
may be easier to remember for many programmers. Besides, use of the macro unburdens the programmer from
remembering notational details, such as "$+3."

Let's develop another example. It would be nice if the 8051 had instructions such as

JUMP IF ACCUMULATOR GREATER THAN X

JUMP IF ACCUMULATOR GREATER THAN OR EQUAL TO X
JUMP IF ACCUMULATOR LESS THAN X

JUMP IF ACCUMULATOR LESS THAN OR EQUAL TO X

but it does not. These operations can be created using CINE followed by JC or JNC, but the details are tricky.
Suppose, for example, it is desired to jump to the label GREATER _THAN if the accumulator contains an ASCII
code greater than "Z" (5AH). The following instruction sequence would work:

CINE A, #5BH, $-3

INC GREATER THAN
The CJINE instruction subtracts 5BH (i.e., "Z" + 1) from the content of A and sets or clears the carry flag accord-
ingly. CINE leaves C=1 for accumulator values 00H up to and including SAH. (Note: SAH-SBH<O0, therefore
C=1; but SBH-5SBH=0, therefore C=0.) Jumping to GREATER THAN on the condition "not carry" correctly
jumps for accumulator values SBH, SCH, SDH, and so on, up to FFH. Once details such as these are worked out,
they can be simplified by inventing an appropriate mnemonic, defining a macro, and using the macro instead of

the corresponding instruction sequence. Here's the definition for a "jump if greater than" macro:

%*DEFINE (JGT (VALUE, LABEL))
(CINE A, #%VALUE+1, $+3  ;JGT
JNC  %LABEL
)

To test if the accumulator contains an ASCII code greater than "Z," as just discussed,the macro would be called as
%JGT  ('Z', GREATER THAN)
ASMS51 would expand this into

CINE A, #5BH, $+3 JGT
INC GREATER THAN

The JGT macro is an excellent example of a relevant and powerful use of macros. By using macros, the program-
mer benefits by using a meaningful mnemonic and avoiding messy and potentially bug-ridden details.

330 B ESA T AR AT ML: 0513-5501 2928 /2929 / 2966 fEE: 0513-5501 2969 / 2956 / 2947



STCI5F204EA RSN HIAEF  BARSCHF RIS www.STCMCU.com Il AR 301 13922829991 ) : 13922809991

Local Labels
Local labels may be used within a macro using the following format:

%*DEFINE (macro_name [(parameter_list)])
[LOCAL list of local labels] (macro_body)

For example, the following macro definition

%*DEFINE  (DEC_DPTR) LOCAL SKIP

(DEC  DPL :DECREMENT DATA POINTER
MOV A, DPL
CINE A, #OFFH, %SKIP
DEC DPL
%SKIP: )

would be called as
%DEC_DPTR
and would be expanded by ASMS51 into

DEC  DPL :DECREMENT DATA POINTER
MOV A, DPL

CINE A, #OFFH, SKIPOO

DEC  DPH

SKIP0O:

Note that a local label generally will not conflict with the same label used elsewhere in the source program, since
ASMS51 appends a numeric code to the local label when the macro is expanded. Furthermore, the next use of the
same local label receives the next numeric code, and so on.

The macro above has a potential "side effect." The accumulator is used as a temporary holding place for
DPL. If the macro is used within a section of code that uses A for another purpose, the value in A would be lost.
This side effect probably represents a bug in the program. The macro definition could guard against this by saving
A on the stack. Here's an alternate definition for the DEC_DPTR macro:

%*DEFINE (DEC_DPTR) LOCAL SKIP
(PUSHACC

DEC DPL ;DECREMENT DATA POINTER
MOV A, DPL
CINE A, #0FFH, %SKIP
DEC DPH

%SKIP: POP ACC
)

Repeat Operations

This is one of several built-in (predefined) macros. The format is
%REPEAT (expression) (text)
For example, to fill a block of memory with 100 NOP instructions,

%REPEAT  (100)
(NOP

)
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Control Flow Operations

The conditional assembly of section of code is provided by ASM51's control flow macro definition. The format is

%IF (expression) THEN (balanced_text)
[ELSE (balanced text)] FI

For example,

INTRENAL EQU 1 ;1 =8051 SERIAL I/0O DRIVERS
;0 =8251 SERIAL I/0O DRIVERS

%IF (INTERNAL) THEN
(INCHAR: . ;8051 DRIVERS
OUTCHR:

) ELSE
(INCHAR: . ;8251 DRIVERS
OUTCHR:

)

In this example, the symbol INTERNAL is given the value 1 to select I/O subroutines for the 8051's serial port,
or the value 0 to select I/O subroutines for an external UART, in this case the 8251. The IF macro causes ASM51
to assemble one set of drivers and skip over the other. Elsewhere in the program, the INCHAR and OUTCHR
subroutines are used without consideration for the particular hardware configuration. As long as the program as
assembled with the correct value for INTERNAL, the correct subroutine is executed.
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MisEB CiES4HIE
ADVANTAGES AND DISADVANTAGES OF 8051 C

The advantages of programming the 8051 in C as compared to assembly are:
» Offers all the benefits of high-level, structured programming languages such as C, including the ease of
writing subroutines
* Often relieves the programmer of the hardware details that the complier handles on behalf of the
programmer
» Easier to write, especially for large and complex programs
* Produces more readable program source codes
Nevertheless, 8051 C, being very similar to the conventional C language, also suffers from the following disad-
vantages:
* Processes the disadvantages of high-level, structured programming languages.
* Generally generates larger machine codes
* Programmer has less control and less ability to directly interact with hardware

To compare between 8051 C and assembly language, consider the solutions to the Example—Write a program us-
ing Timer 0 to create a I KHz square wave on P1.0.
A solution written below in 8051 C language:

sbit portbit = P1"0; /*Use variable portbit to refer to P1.0*/
main ()
{
TMOD = 1;
while (1)
{
THO = OxFE;
TLO = 0xC;
TRO=1;
while (TFO !=1);
TRO =0;
TF0 =0;
portbit = |(P1.70);
b
H
A solution written below in assembly language:
ORG 8100H
MOV  TMOD, #01H ;16-bit timer mode
LOOP: MOV  THO, #OFEH ;-500 (high byte)
MOV  TLO, #0CH ;-500 (low byte)
SETB  TRO ;start timer
WAIT: JNB TFO, WAIT ;wait for overflow
CLR TRO ;stop timer
CLR TFO ;clear timer overflow flag
CPL P1.0 ;toggle port bit
SIMP  LOOP ;repeat
END

B ES B T A RAF FHL: 0513-5501 2928 /2929 / 2966 fEE: 0513-5501 2969 / 2956 / 2947 333



STCI5F204EA RS HIAE R FARFF M www.STCMCU.com B4 AR 30351 13922829991  BFAR il : 13922809991

Notice that both the assembly and C language solutions for the above example require almost the same number of
lines. However, the difference lies in the readability of these programs. The C version seems more human than as-
sembly, and is hence more readable. This often helps facilitate the human programmer's efforts to write even very
complex programs. The assembly language version is more closely related to the machine code, and though less
readable, often results in more compact machine code. As with this example, the resultant machine code from the
assembly version takes 83 bytes while that of the C version requires 149 bytes, an increase of 79.5%!

The human programmer's choice of either high-level C language or assembly language for talking to the
8051, whose language is machine language, presents an interesting picture, as shown in following figure.

Human language » C (high-level) language
Eg. English, Malay, Chinese —— Eg. for (x=0; x<9; x++)...
Y
Complier
B | Assembly language
. < Eg. MOV, ADD, SUB
Machine language
Eg. 10011101 0101010101 | 4 Assembler | |

Conversion between human, high-level, assembly, and machine language
8051 C COMPILERS

We saw in the above figure that a complier is needed to convert programs written in 8051 C language into ma-
chine language, just as an assembler is needed in the case of programs written in assembly language. A complier
basically acts just like an assembler, except that it is more complex since the difference between C and machine
language is far greater than that between assembly and machine language. Hence the complier faces a greater task
to bridge that difference.

Currently, there exist various 8051 C complier, which offer almost similar functions. All our examples and
programs have been compiled and tested with Keil's p Vision 2 IDE by Keil Software, an integrated 8051 pro-
gram development envrionment that includes its C51 cross compiler for C. A cross compiler is a compiler that
normally runs on a platform such as IBM compatible PCs but is meant to compile programs into codes to be run
on other platforms such as the 8051.

DATA TYPES

8051 C is very much like the conventional C language, except that several extensions and adaptations have been
made to make it suitable for the 8051 programming environment. The first concern for the 8051 C programmer is
the data types. Recall that a data type is something we use to store data. Readers will be familiar with the basic C
data types such as int, char, and float, which are used to create variables to store integers, characters, or floating-
points. In 8051 C, all the basic C data types are supported, plus a few additional data types meant to be used spe-
cifically with the 8051.

The following table gives a list of the common data types used in 8051 C. The ones in bold are the specific
8051 extensions. The data type bit can be used to declare variables that reside in the 8051's bit-addressable loca-
tions (namely byte locations 20H to 2FH or bit locations 00H to 7FH). Obviously, these bit variables can only
store bit values of either 0 or 1. As an example, the following C statement:

bit flag=0;

declares a bit variable called flag and initializes it to 0.
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Data types used in 8051 C language

Data Type Bits | Bytes |Value Range

bit 1 0to 1

signed char 8 1 |-128 to +127

unsigned char 8 1 ]0to255

enum 16 2 [-32768 to +32767

signed short 16 2 [-32768 to +32767

unsigned short 16 2 |0to 65535

signed int 16 2 |-32768 to +32767

unsigned int 16 2 |0to 65535

signed long 32 4 |-2,147,483,648 to +2,147,483,647
unsigned long 32 4 10t04,294,967,295

float 32 4 |£1.175494E-38 to +£3.402823E+38
sbit 1 Otol

sfr 8 1 |0to 255

sfr16 16 2 |0to 65535

The data type sbit is somewhat similar to the bit data type, except that it is normally used to declare 1-bit
variables that reside in special function registes (SFRs). For example:
sbit P=0xDO0;
declares the sbit variable P and specifies that it refers to bit address DOH, which is really the LSB of the PSW
SFR. Notice the difference here in the usage of the assignment ("=") operator. In the context of sbit declarations,
it indicatess what address the sbit variable resides in, while in bit declarations, it is used to specify the initial

value of the bit variable.
Besides directly assigning a bit address to an sbit variable, we could also use a previously defined sfr vari-

able as the base address and assign our sbit variable to refer to a certain bit within that sfr. For example:

sfr PSW = 0xDO0;
sbit P =PSW"0;
This declares an sfr variable called PSW that refers to the byte address DOH and then uses it as the base address
to refer to its LSB (bit 0). This is then assigned to an sbit variable, P. For this purpose, the carat symbol (") is used
to specify bit position 0 of the PSW.
A third alternative uses a constant byte address as the base address within which a certain bit is referred. As
an illustration, the previous two statements can be replaced with the following:

sbit P=0xD0 " 0;
Meanwhile, the sfr data type is used to declare byte (8-bit) variables that are associated with SFRs. The
statement:
sfr IE = 0xAS;

declares an sfr variable IE that resides at byte address ASH. Recall that this address is where the Interrupt Enable
(IE) SFR is located; therefore, the sfr data type is just a means to enable us to assign names for SFRs so that it is
easier to remember.

The sfr16 data type is very similar to sfr but, while the sfr data type is used for 8-bit SFRs, sfr16 is used for
16-bit SFRs. For example, the following statement:

sfr16 DPTR = 0x82;
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declares a 16-bit variable DPTR whose lower-byte address is at 82H. Checking through the 8051 architecture,
we find that this is the address of the DPL SFR, so again, the sfr16 data type makes it easier for us to refer to the
SFRs by name rather than address. There's just one thing left to mention. When declaring sbit, sfr, or sfr16 vari-
ables, remember to do so outside main, otherwise you will get an error.

In actual fact though, all the SFRs in the 8051, including the individual flag, status, and control bits in the
bit-addressable SFRs have already been declared in an include file, called reg51.h, which comes packaged with
most 8051 C compilers. By using reg51.h, we can refer for instance to the interrupt enable register as simply IE
rather than having to specify the address A8H, and to the data pointer as DPTR rather than 82H. All this makes
8051 C programs more human-readable and manageable. The contents of reg51.h are listed below.

/*
REG51.H
Header file for generic 8051 microcontroller.

*/
/* BYTE Register */ sbit 1IE1 = 0x8B;
sfr PO = 0x80; sbit IT1 = 0x8A;
sfr P1 0x90; sbit 1EO = 0x89;
sfr P2 = 0xAO0; sbit 1TO = 0x88;
sfr P3 = 0xBO; /*1E */
sfr PSW = 0xDO0; sbit EA = 0xAF;
sfr ACC = 0xEOQ; sbit ES = 0xAC;
sfr B = 0xFO; sbit ET1 = 0xAB;
sfr SP = 0x81; sbit EX1 = 0xAA;
sfr DPL = 0x82; sbit ETO = 0xA9;
sfr DPH = 0x83; sbit EXO0 = 0xAS,;
sfr PCON = 0x87; /* 1P */
sfr TCON = 0x88; sbit PS = 0xBC;
sfr TMOD = 0x89; sbit PT1 = 0xBB;
sfr TLO = 0x8A; sbit PX1 = 0xBA;
sfr TL1 = 0x8B; sbit PTO = 0xB9;
sfr THO = 0x8C; sbit PX0 = 0xBS;
sfr TH1 = 0x8D; /* P3 */
sfr 1IE = 0xAS,; sbit RD = 0xB7;
sfr 1P = 0xBS; sbit WR = 0xB6;
sfr SCON 0x98; sbit T1 = 0xBS5;
sfr SBUF = 0x99; sbit TO = 0xB4;
/* BIT Register */ sbit INT1 = 0xB3;
/* PSW */ sbit INTO = 0xB2;
sbit CY = 0xD7; sbit TXD = 0xBI;
sbit AC 0xD6; sbit RXD = 0xBO0;
sbit FO 0xD5; /* SCON */
sbit RS1 0xD4; sbit SMO = 0x9F;
sbit RSO 0xD3; sbit SM1 = 0x9E;
sbit ov 0xD2; sbit SM2 = 0x9D;
sbit P = 0xDO; sbit REN = 0x9C;
/* TCON */ sbit TBS8 = 0x9B;
sbit TF1 = 0x8F; sbit RB8 = 0x9A;
sbit TR1 0x8E; sbit TI = 0x99;
sbit TFO 0x8D; sbit RI = 0x98;
sbit TRO = 0x8C;
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MEMORY TYPES AND MODELS

The 8051 has various types of memory space, including internal and external code and data memory. When de-
claring variables, it is hence reasonable to wonder in which type of memory those variables would reside. For this
purpose, several memory type specifiers are available for use, as shown in following table.

Memory types used in 8051 C language
Memory Type Description (Size)
code Code memory (64 Kbytes)
data Directly addressable internal data memory (128 bytes)
idata Indirectly addressable internal data memory (256 bytes)
bdata Bit-addressable internal data memory (16 bytes)
xdata External data memory (64 Kbytes)
pdata Paged external data memory (256 bytes)

The first memory type specifier given in above table is code. This is used to specify that a variable is to reside in
code memory, which has a range of up to 64 Kbytes. For example:

char code errormsg[ | ="An error occurred" ;

declares a char array called errormsg that resides in code memory.
If you want to put a variable into data memory, then use either of the remaining five data memory specifiers
in above table. Though the choice rests on you, bear in mind that each type of data memory affect the speed of ac-

cess and the size of available data memory. For instance, consider the following declarations:

signed int data numl;
bit bdata numbit;
unsigned int xdata num?2;

The first statement creates a signed int variable numl that resides in inernal data memory (00H to 7FH). The next
line declares a bit variable numbit that is to reside in the bit-addressable memory locations (byte addresses 20H
to 2FH), also known as bdata. Finally, the last line declares an unsigned int variable called num?2 that resides in
external data memory, xdata. Having a variable located in the directly addressable internal data memory speeds
up access considerably; hence, for programs that are time-critical, the variables should be of type data. For other
variants such as 8052 with internal data memory up to 256 bytes, the idata specifier may be used. Note however
that this is slower than data since it must use indirect addressing. Meanwhile, if you would rather have your vari-
ables reside in external memory, you have the choice of declaring them as pdata or xdata. A variable declared
to be in pdata resides in the first 256 bytes (a page) of external memory, while if more storage is required, xdata
should be used, which allows for accessing up to 64 Kbytes of external data memory.

What if when declaring a variable you forget to explicitly specify what type of memory it should reside in, or
you wish that all variables are assigned a default memory type without having to specify them one by one? In this
case, we make use of memory models. The following table lists the various memory models that you can use.

Memory models used in 8051 C language
Memory Model Description
Small Variables default to the internal data memory (data)
Compact Variables default to the first 256 bytes of external data memory (pdata)
Large Variables default to external data memory (xdata)
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A program is explicitly selected to be in a certain memory model by using the C directive, #pragma. Otherwise,
the default memory model is small. It is recommended that programs use the small memory model as it allows for
the fastest possible access by defaulting all variables to reside in internal data memory.

The compact memory model causes all variables to default to the first page of external data memory while
the large memory model causes all variables to default to the full external data memory range of up to 64 Kbytes.

ARRAYS

Often, a group of variables used to store data of the same type need to be grouped together for better readability.
For example, the ASCII table for decimal digits would be as shown below.

ASCII table for decimal digits

Decimal Digit ASCII Code In Hex
0 30H
31H
32H
33H
34H
35H
36H
37H
38H
39H

N} Kool BN No W (U, (NN RUSH B (O ) R

To store such a table in an 8051 C program, an array could be used. An array is a group of variables of the same
data type, all of which could be accessed by using the name of the arrary along with an appropriate index.
The array to store the decimal ASCII table is:

int table [10] =
{0x30, 0x31, 0x32, 0x33, 0x34, 0x35, 0x36, 0x37, 0x38, 0x39};

Notice that all the elements of an array are separated by commas. To access an individul element, an index start-
ing from 0 is used. For instance, table[0] refers to the first element while table[9] refers to the last element in this
ASCII table.

STRUCTURES

Sometime it is also desired that variables of different data types but which are related to each other in some way
be grouped together. For example, the name, age, and date of birth of a person would be stored in different types
of variables, but all refer to the person's personal details. In such a case, a structure can be declared. A structure is
a group of related variables that could be of different data types. Such a structure is declared by:

struct  person {
char name;
int age;
long DOB;
15
Once such a structure has been declared, it can be used like a data type specifier to create structure variables that
have the member's name, age, and DOB. For example:

struct  person grace = {"Grace", 22, 01311980};
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would create a structure variable grace to store the name, age, and data of birth of a person called Grace. Then in
order to access the specific members within the person structure variable, use the variable name followed by the
dot operator (.) and the member name. Therefore, grace.name, grace.age, grace.DOB would refer to Grace's name,
age, and data of birth, respectively.

POINTERS

When programming the 8051 in assembly, sometimes register such as R0, R1, and DPTR are used to store the ad-
dresses of some data in a certain memory location. When data is accessed via these registers, indirect addressing
is used. In this case, we say that RO, R1, or DPTR are used to point to the data, so they are essentially pointers.
Correspondingly in C, indirect access of data can be done through specially defined pointer variables. Point-
ers are simply just special types of variables, but whereas normal variables are used to directly store data, pointer
variables are used to store the addresses of the data. Just bear in mind that whether you use normal variables or
pointer variables, you still get to access the data in the end. It is just whether you go directly to where it is stored
and get the data, as in the case of normal variables, or first consult a directory to check the location of that data
before going there to get it, as in the case of pointer variables.
Declaring a pointer follows the format:

data type  *pointer name;

where
data_type refers to which type of data that the pointer is pointing to
* denotes that this is a pointer variable
pointer name is the name of the pointer

As an example, the following declarations:

int  * numPtr
int num;
numPtr = &num;

first declares a pointer variable called numPtr that will be used to point to data of type int. The second declaration
declares a normal variable and is put there for comparison. The third line assigns the address of the num variable
to the numPtr pointer. The address of any variable can be obtained by using the address operator, &, as is used in
this example. Bear in mind that once assigned, the numPtr pointer contains the address of the num variable, not
the value of its data.

The above example could also be rewritten such that the pointer is straightaway initialized with an address
when it is first declared:

int num;
int  * numPtr = &num,;

In order to further illustrate the difference between normal variables and pointer variables, consider the fol-
lowing, which is not a full C program but simply a fragment to illustrate our point:

int num=7,

int * numPtr = &num;
printf ("%d\n", num);
printf ("%d\n", numPtr);
printf ("%d\n", &num);
printf ("%d\n", *numPtr);
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The first line declare a normal variable, num, which is initialized to contain the data 7. Next, a pointer variable,
numPtr, is declared, which is initialized to point to the address of num. The next four lines use the printf( ) func-
tion, which causes some data to be printed to some display terminal connected to the serial port. The first such
line displays the contents of the num variable, which is in this case the value 7. The next displays the contents of
the numPtr pointer, which is really some weird-looking number that is the address of the num variable.The third
such line also displays the addresss of the num variable because the address operator is used to obtain num's ad-
dress. The last line displays the actual data to which the numPtr pointer is pointing, which is 7. The * symbol is
called the indirection operator, and when used with a pointer, indirectly obtains the data whose address is pointed

to by the pointer. Therefore, the output display on the terminal would show:
7
13452 (or some other weird-looking number)
13452 (or some other weird-looking number)
7

A Pointer's Memory Type

Recall that pointers are also variables, so the question arises where they should be stored. When declaring point-
ers, we can specify different types of memory areas that these pointers should be in, for example:

int * xdata numPtr = & num;
This is the same as our previous pointer examples. We declare a pointer numPtr, which points to data of type int
stored in the num variable. The difference here is the use of the memory type specifier xdata after the *. This is
specifies that pointer numPtr should reside in external data memory (xdata), and we say that the pointer's memory
type is xdata.

Typed Pointers

We can go even further when declaring pointers. Consider the example:
int data * xdata numPtr= &num;

The above statement declares the same pointer numPtr to reside in external data memory (xdata), and this pointer
points to data of type int that is itself stored in the variable num in internal data memory (data). The memory type
specifier, data, before the * specifies the data memory type while the memory type specifier, xdata, after the *
specifies the pointer memory type.

Pointer declarations where the data memory types are explicitly specified are called typed pointers. Typed
pointers have the property that you specify in your code where the data pointed by pointers should reside. The
size of typed pointers depends on the data memory type and could be one or two bytes.

Untyped Pointers

When we do not explicitly state the data memory type when declaring pointers, we get untyped pointers, which
are generic pointers that can point to data residing in any type of memory. Untyped pointers have the advantage
that they can be used to point to any data independent of the type of memory in which the data is stored. All un-
typed pointers consist of 3 bytes, and are hence larger than typed pointers. Untyped pointers are also generally
slower because the data memory type is not determined or known until the complied program is run at runtime.
The first byte of untyped pointers refers to the data memory type, which is simply a number according to the fol-
lowing table. The second and third bytes are,respectively,the higher-order and lower-order bytes of the address
being pointed to.
An untyped pointer is declared just like normal C, where:
int * xdata numPtr = &num;

does not explicitly specify the memory type of the data pointed to by the pointer. In this case, we are using un-
typed pointers.
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Data memory type values stored in first byte of untyped pointers
Value Data Memory Type

1 idata

2 xdata

3 pdata

4 data/bdata

5 code

FUNCTIONS

In programming the 8051 in assembly, we learnt the advantages of using subroutines to group together common
and frequently used instructions. The same concept appears in 8051 C, but instead of calling them subroutines, we
call them functions. As in conventional C, a function must be declared and defined. A function definition includes
a list of the number and types of inputs, and the type of the output (return type), puls a description of the internal
contents, or what is to be done within that function.

The format of a typical function definition is as follows:

return_type function name (arguments) [memory] [reentrant] [interrupt] [using]

{
H

where
return_type refers to the data type of the return (output) value
function_name is any name that you wish to call the function as
arguments is the list of the type and number of input (argument) values
memory refers to an explicit memory model (small, compact or large)
reentrant refers to whether the function is reentrant (recursive)
interrupt indicates that the function is acctually an ISR
using explicitly specifies which register bank to use

Consider a typical example, a function to calculate the sum of two numbers:

int sum (int a, int b)

{
}

This function is called sum and takes in two arguments, both of type int. The return type is also int, meaning that
the output (return value) would be an int. Within the body of the function, delimited by braces, we see that the re-
turn value is basically the sum of the two agruments. In our example above, we omitted explicitly specifying the
options: memory, reentrant, interrupt, and using. This means that the arguments passed to the function would be
using the default small memory model, meaning that they would be stored in internal data memory. This function
is also by default non-recursive and a normal function, not an ISR. Meanwhile, the default register bank is bank 0.

return a + b;

Parameter Passing

In 8051 C, parameters are passed to and from functions and used as function arguments (inputs). Nevertheless, the
technical details of where and how these parameters are stored are transparent to the programmer, who does not
need to worry about these techinalities. In 8051 C, parameters are passed through the register or through memory.
Passing parameters through registers is faster and is the default way in which things are done. The registers used
and their purpose are described in more detail below.
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Registers used in parameter passing

Number of Argument [Char / 1-Byte Pointer| INT / 2-Byte Pointer | Long/Float | Generic Pointer
1 R7 R6 & R7 R4-R7 R1-R3
2 R5 R4 &R5 R4-R7
3 R3 R2 & R3

Since there are only eight registers in the 8051, there may be situations where we do not have enough regist-
ers for parameter passing. When this happens, the remaining parameters can be passed through fixed memory loa-
cations. To specify that all parameters will be passed via memory, the NOREGPARMSs control directive is used.
To specify the reverse, use the REGPARMs control directive.

Return Values

Unlike parameters, which can be passed by using either registers or memory locations, output values must be
returned from functions via registers. The following table shows the registers used in returning different types of

values from functions.

Registers used in returning values from functions

Return Type

Register

Description

bit

Carry Flag (C)

char/unsigned char/1-byte pointer

R7

int/unsigned int/2-byte pointer  |[R6 & R7 MSB in R6, LSB in R7

long/unsigned long R4-R7 MSB in R4, LSB in R7

float R4-R7 32-bit IEEE format

generic pointer R1-R3 Memory type in R3, MSB in R2, LSB in R1
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Absolute Maximum Ratings

Parameter Symbol Min Max Unit
Srotage temperature TST -55 +125 C
Operating temperature (1) TA -40 +85 C
Operating temperature (C) TA 0 +70 C
DC power supply (5V) VDD - VSS -0.3 +5.5 \%
DC power supply (3V) VDD - VSS -0.3 +3.6 \
Voltage on any pin - -0.3 VCC+0.3 \Y
DC Specification (5V MCU)
Sym | Parameter E/Eenc.lﬁceat;)pn Max. T Unit Test Condition
VDD | Operating Voltage 3.3 5.0 5.5 \Y
IPD Power Down Current - <0.1 | - uA 5V
IIDL | Idle Current - 3.0 - mA | 5V
ICC Operating Current - 4 20 mA | 5V
VIL1 | Input Low (PO,P1,P2,P3) - - 0.8 \ 5V
VIHI | Input High (P0,P1,P2,P3) 2.0 - - \% 5V
VIH2 | Input High (RESET) 2.2 - - \Y 5V
IOL1 | Sink Current for output low (P0,P1,P2,P3) - 20 - mA | SV@Vpin=0.45V
OH1 Sourci.ng Current for output high (P0,P1,P2,P3) 200 270 ) WA sV
(Quasi-output)
Sourcing Current for output high (P0,P1,P2,P3) .
[0H2 (Push-Pull, Strong-output) ) 20 ) mA | SV@Vpin=2.4V
1IL Logic 0 input current (P0,P1,P2,P3) - - 50 uA Vpin=0V
ITL Logic 1 to 0 transition current (P0O,P1,P2,P3) 100 270 600 uA Vpin=2.0V
DC Specification (3V MCU)
Sym Parameter i/]{)iic.lﬁc%;;)n Max. | Unit Test Condition
VDD | Operating Voltage 2.4 3.3 3.6 \Y
IPD Power Down Current - <0.1 | - uA 3.3V
IIDL | Idle Current - 2.0 - mA | 3.3V
ICC Operating Current - 4 10 mA | 3.3V
VIL1 | Input Low (PO,P1,P2,P3) - - 0.8 \Y 3.3V
VIH1 | Input High (P0,P1,P2,P3) 2.0 - - \Y 3.3V
VIH2 | Input High (RESET) 2.2 - - \Y 3.3V
IOL1 | Sink Current for output low (P0,P1,P2.P3) - 20 - mA | 3.3V@Vpin=0.45V
OH1 Sourci.ng Current for output high (P0,P1,P2,P3) 150 170 |- WA | 33V
(Quasi-output)
[OH2 Sourcing Current for output high (P0,P1,P2,P3) | 20 ) mA | 33V
(Push-Pull)
1IL Logic 0 input current (P0,P1,P2,P3) - 8 50 uA Vpin=0V
ITL Logic 1 to 0 transition current (P0,P1,P2,P3) - 110 600 uA Vpin=2.0V
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AN B, Z G HAT SE A, /0 PR SE O AR L T DL ER AR IR AL e 104 4 Ja T, BRI
ATEAZT/0 LIRS TR 2. TISTCI5F204EA R 51 8 L+ 34T AR AZ i R4 A2 4 NI B, RIR T
HARE 482 AT 58 AR, T/0 IS AL v, i — N Bl 25, i 1/010 4 ) AR . il it
ROLT I IN2A 2 R AR SE I 4 & FR AN 1 AR AS

I/0M1 5K 5 RHE

BHTSTC15F204EA 2 471 8 F HLT /0 1 FE BRI /2 20mA, BRSH RE J748 58, SRS K HLIRNE, R 5 Bedk.
FEESTC8ICxx 28 51 B i HILT /011 (1) 3E FEL AL F2 6mA, BRBNBE S R85, AN BEIREH A HL I, 22 Al ST
C15F204EA 2%

ZEAmE TR
T STCI5F204EA & 41 B HLIKIE [ 1) 27 A7 2WDT CONTRAGHbHEZECLH, ¥ hn T & T 1 B A b &4
Mnemonic |Add Name 7 6 5 4 3 2 |1 1| 0 |Reset value

Watch-Dog-Timer
Control register

L EESTC89 R A I i BY B F WL | 1 27 A 23WDT CONTRIMMuMEZEELH, ¥ B T 1M B k£

Mnemonic | Add Name 716 5 4 3 2 | 1| 0 [Resetvalue
Watch-Dog-Timer |
Control register

WDT_CONTR|Clh WDT FLAG| - |EN_WDT|CLR_WDT|IDLE WDT|PS2|PS1|PS0|xx00,0000

WDT _CONTR| Elh - |EN_WDT|CLR_WDT|IDLE_WDT|PS2|PS1| PS0 | xx00,0000

BHISTCI5F204E A R A 8 (LI T IATE TSP f2 P vl ik & L B A f5 L% 5 20°E | 1, Thif%
ZESTC89 A1 B Fr ML TG ML I RE. #Ae i STC15F204EA £ 41 5 Fr WLAE | 1) 58 ] &
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5 EEPROMERAEAH R I 27 1725

STC15Fxx 5y HLISP/ TAP# 1] 27 17 28 Hhik FISTC89xx Z2 41| B i WL ISP/ TAPHa: ] 27 A7 # Hi bk AN 7]
T
. Reset
Mnemonic Add | Name 7 6 5 4 312 1 0
Value
STC15Fxx £
IAP DATA C2h | [SP/IAP Flash I
STC89xx &4 [pon |Data Register ’
ISP DATA
STC15Fxx £ A
TAP ADDRH C3h | [SP/IAP Flash 0000,0000
STC89xx A% |E3n | Address High
ISP ADDRH
STC15Fxx  Z7
TAP_ADDRL C4h | ISP/IAP Flash 0000,0000
STC89xx &4 |Ean | Address Low
ISP_ADDRL
STC15Fxx &4
AP CMD C5h ICSP/IAP };‘aSh MS1 | MSO | xxxx,xx00
STC89xx  Z41 | Esh R:n::tfrn i 1 ) i e
ISP_CMD &
STC15Fxx %4
IAP?TRIG C6h ijs(f’rillrﬁ:n(li:laSh XXXX,XXXX
STC89xx &4 |E6h Trigeer ’
ISP TRIG g8
?Xﬁlggﬁf‘ e [isear
- Control IAPEN |SWBS [SWRST [CMD FAIL|- |WT2 |[WT1 [WTO0 |0000,x000
STC89xx &4 |E7h Register
ISP CONTR £

ISP/IAP TRIGZ 7284 MR BhIAPERAE, THIFIE N HIBAEA—FE
STC15Fxx & 71 B8 HLIY TSP/ TAP i A B2 A 4, TR TAP TRIGZFAE 78 3% I T 5526 5Ah, Fi%ASh /7 A
STC89xx AN LA ISP/ IAPHy 4 B A4E 2%, BNHIAP TRIGZFAT s 445 7 5%k 46h, HiXBOhJT 7]

EEPROMAEE 6 b1k A — £ -

STC15Fxx £ 41 84 Fi AL EEPROMAZ 45 Hi hil 4> &5 MLOOOOh T4, F4 i [X 5125

STC89x x F 41| .y L ATEEPROMAL 4 Hi ik 437318 M. 1000h/2000h/4000h/8000h 45 11, F2 7 5 75 14
G

T 3 [E S T PR A ) HHL: 0513-5501 2928 /2929 / 2966 fEE: 0513-5501 2969 / 2956 / 2947 345
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BN K -

IRHTSTCIFxx RN LA A M T . b R e k0 (INTO) FO4M B 1 (INT1) R & 2
T e bk 77 2

F—Mr A, AT BRI T, 545580511 AN TORT LAY R BRI e

M0 BT ORI B A RN S

AN A% BESTCRI 2 B B8 ML, BB HISTCL5Fxx R FI B4 B HLIB I N 7 AhER h 2 418 o 3
AR, 3X = ASHTI 0 0 R S R e T B A R T

MA%SESTC89 ZR 1| B8y ALK S EB IO A0 A1 38 rh T 1 R WT DATC B 04 T B o W B F P M

TN 2%

HHTS TCLGF x x R A1 5L LA 52 B 88 /1 B8 O R 2 i 28/ TH 28 L S AL BES TC89 R 51 L F LI 2 i
2/ TH B ORI 2 I 2% /T A8 LI KN RIAE T e I 28 1) TAERER0. S BTS TCI5F x x R A A 4L
(58 B 3% /T B RS 0N S I 4 /1 B8 10 TAE R R0 2 1667 1 S E B, 1AL ZESTC8I AR T ¥ F
HUH E I 2% /1 B 200 52 I 3% /11 H 88 1 A 002 1347 SE I /i Bt . B BrSTC15Fxx R 51 81
AL SE B 28 /T B3R ORI & B 38 /T B8 LU IR R 35 HAh3 b TAERER, X3 TAEBR 5441
STC89 R H F AL B I 88 /71 ER 2 0N e I 88 /1 2 8% L TAERE AR R . AIMELIMISTC8I R T
LR B 882, T A HSTC15Fxx B 51 # K WL R A & i 280F01,

BB e A6 A S e
BORTS TC15F x x R A LN AR R T ks FER/CHR G B (E N R Gl B, BB T B BSOS &R i
PRGN Bl TMIALGESTC8I Z 51 B A AL R RE A FH A0 348 s A B B A 9 R I .

Ui¥E:

IHFE B 2307 AR, B AR 5 28 K AL i () T AE AN B ML 250 P B T FE AL R,
SRR SO F R [ TR . B HTSTC15F204EA £ 51| 8 F ML ELSTC89xx R FIl K.

B LA B r B T oRE - B Bl A e bk v, DB K, OB STC15F204EA R 41 B 5 HLE AH [F) TAE A
N, $8 4 BT ELAL SES T 089 £ 51 B Fr WL 3-24 4%, M mT F A AIG 1) I b A 26 T4, X RE T FE B
fiK. 11 ELSTC15F204E AR 51| B8 F A1LRT LA F P 3 ) B 46 20 B30 28 o B 3047 4343, DABHIR R Aie T
1E, 1558 7 ML DIFE A

it L M -
TS TCL5F x x R A H ML S Hp A8 7 b oy B By Y m e i, mT {0 R By meig . /240
STC89 ZRHI H Fy AL H SZFRA MR A Wi H P e il
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M3RE STCISF204EA RSB FHLIERI—iT5%

N $}328-Pin
Flash =1 . 26/N/0ED)
L | N " A L B e IR S
2tk [SRAMUE | A |51 | | EEp | i | L SRR
5 ZENES e | ey i ~ | 507 | e | &
v | B | T g | 85 (WD) B ROMY B e g | o
é%w (A M| MO | el | 2 SOP-28|SKDIP-28
yte) H
Wr
STC15F204EA R F H 5 HLIE R — Vi
STC15F201A |5.5-3.8| 1K | 256 (2 |10f2| & |H| - |H|8%]| 5 -
STCISF201EA|5.5-3.8| 1K | 256 |2 |10f| & |H| 2K | H |8%| 5 - | ¥35 | %55
STCI5F202A |5.5-3.8| 2K | 256 |2 |1of2| & |H| - | H|8%| 5 -
STC15F202EA|5.5-3.8| 2K | 256 (2 |10fz| # |H| 2K |H |8% | 5 - | ¥240 | ¥2.60
STCI15F203A [5.5-3.8| 3K | 256 |2 |10fc| A |H| - | A |[8%]| 5 -
STCI5F203EA|5.5-3.8| 3K | 256 |2 |10f:| & |&H| 2Kk | B |84 | 5 - | w45 | w65
STCI5F204A |5.5-3.8| 4K | 256 |2 |106| & |H| - |H 84| 5 -
STCISF204EA |5.5-3.8| 4K | 256 |2 |10f| & |A| IK | H |8%| 5 - | ¥s50 | %.70
- FH P AT RE T X
IAP15F205A |[5.5-3.8] 5K | 256 |2 |10fi| A |H|IAP|f |8%% | 5 BB
STC15L204EA R 51 1 iy pLik I — Wi 3%
STC15L201A |3.6-2.4| 1K | 256 (2 |10f2| & |H| - |H|8%| 5 -
STCI5L201EA|3.6-2.4| 1K | 256 |2 (1002 & |H| 2K | B |84 | 5 - | w35 | w55
STCI5L202A |3.6-2.4| 2K | 256 |2 |10f2| & |HBH| - | H|8%| 5 -
STC15L202EA|3.6-2.4| 2K | 256 (2 |10f7| # |H| 2K |H |8%| 5 - | ®»40 | ¥.60
STC15L203A |3.6-2.4| 3K | 256 (21062 H |H| - |H|8%| 5 -
STC15L203EA|3.6-2.4| 3K | 256 (2 |10f| A |H| 2K |H |8%| 5 - | ®»45| w65
STC15L204A |3.6-2.4| 4K | 256 (2 |10f2| & |H| - |H|8%| 5 -
STCISL204EA|3.6-2.4| 4K | 256 |2 |10f7| & |H| IK | H|8%| 5 - | ®s50 | .70
. H P ATAERE T X
IAP15L205A |[3.6-2.4| 5K | 256 |2 |10fi| A |H|IAP|H |84 | 5 BB
TP HIMLICHR 5% DL B4 200K EE 1T

/N FE 0. 37617t
PLEAMSIE SR R R, B
WIS RS AN, ATk FE SR B A
STC15 R FBRRAH 70 5 P4 bt HE N i L P g o) 2%
RUNFE R X B85 5 7 770 S oo gl sl i 4 N = BRME— ID S i N 2%, AT BAH
JSE B AT DU FH AR e 25 18] R /N LR ade TR 3 A i RN D T AN 215

B ES B T A RAF FHL: 0513-5501 2928 /2929 / 2966 fEE: 0513-5501 2969 / 2956 / 2947 347



STCI5F204EA RS HIAE R FARFF M www.STCMCU.com B4 AR 30351 13922829991  BFAR il : 13922809991
MisRF an{a Sy

HRENGYIEZRN, UHREEMRS, FHUE, EMNRITIR, B0 05K,
BT LAPOE KT, IR I-3RATRMEE]. Fo™ it A, AT S kG ekt o
TEL: 0755-82948411,82948412
FAX: 0755-82905966

348 B ESA T AR AT ML: 0513-5501 2928 /2929 / 2966 B2 0513-5501 2969 / 2956 / 2947



STCI5F204EA RSN HIAEF  BARSCHF RIS www.STCMCU.com Il AR 301 13922829991 ) : 13922809991

MG ARRAILIT IR AIERA, HAEBRAFIZIE
——BIRAE20126F4 R FFIRIEHE, TUARLA ML 5%

G.1 AWREHSMNRFEIBIISFE, BRARSMNEFETA IES{EA

MBARARSNRPET AN RE, BUAERR, ATHEEE/TEEET0. T8
SN BAE AT, SIRERAARE, WERLINERBEHRTFTERINB YT, £
FER 22/ TR AEB T

IMBAR AR FETFRINER BT A BEE A SN, EAbaIhEER R IEMAY, MERTER/ I
AR T, ADCHRETFHE AT LUIE B EM .

G.2 BhRAHIAEFIRCH] 4RI AT $hia 152X

IRC _CLKO : Internal R/C clock output register

SFR Name | SFR Address bit B7 B6 BS B4 B3 B2 B1 BO
IRC_CLKO BBH name - IRCS1 | IRCSO

FEBRR A Hh i fa) F FHIRC CLK O/PO.0%E [y H B 4
IRC_CLKO/PO.0 I 54 H1 42 ] HIRC _CLKOZF 47 2% fUIRCS I FMIRCSOfr 4 . i8It % B
IRCS1(IRC_CLKO.1)FIIRCSO(IRC_CLKO.0)A] K IRC CLKO/PO.0% JHIFC B 9 P #ER/CHIR 3% i
o L R IF I8 AT DA B 1 N S R/CHR 323 IR B 1 B HH A0 236

HIINF R R T RE 27 4% . IRC_CLKO (Mihl: 0xBB)

B7 ~B2: R M,

BI1-IRCS1 | BO-IRCSO | P #FR/CHR % I 4 (1% tH 4%
0 0 TC PN ER/CHIR 3 I B iy
0 1 P R/CHR 7 B 4 (1 1 AT AN 404, i HE B A% = IRC_CLKY/I
1 0 P FBR/CHR % I Bl A S TR 2040, S 5% = IRC_CLK/2
1 1 W EBR/CHR 3 I B B 264 40 A, 036 = IRC_CLK/4

IRC_CLKO¥RE W #R/CHR % I B tH s TRC_CLKHG P HBR/CHIg 37 I B AT %
{EACR IS BB 2 E A 1/O O Ry i iR FE R BEIRE15MHz i .
B AMARRNZ RSP RIRE, BRRARIE T a0 EATA.

B ES B T A RAF FHL: 0513-5501 2928 /2929 / 2966 fEE: 0513-5501 2969 / 2956 / 2947 349
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ARRZRHI BB | RCFT SR A2 AT fhim I TR R
IRC CLKO : Internal R/C clock output register

SFR Name | SFR Address bit B7 B6 B5 B4 B3 B2 Bl B0
IRC CLKO BBH name | EN_IRCO - - - DIVIRCO

U] A FIRC_CLKO/PO.OF i Hi ) b
IRC_CLKO/PO.0 i} b H 72 ) HIRC CLKOZ5 47 2% EN _IRCOf %4 . % BEN IRCO
(IRC_CLKO.7) "] IRC_CLKO/P0.0E JHIHC B >y P fR/CHI 3 I iy th o e i 152 B DIVIRCO
(IRC_CLKO.3)fv7 1 BA15 B P HR/CHRZ B 80 (1) 4 A2 2 IRC_CLK/23i8 /2 IRC_CLK/1(A~53-4i)
BN R ThRE R A7 8% IRC_CLKO (Mihl: 0xBB)
B7-EN_IRCO :

1, ¥4IRC_CLKO/PO.0E L &y PN HR/CHIR 5 I e i

0, AFVFIRC_CLKO/PO.0% JAIC By N ER/CHiR 375 IR B i
B3 - DIVIRCO :

1, WHIR/CHRG I g A Z 4 20093, Hn B B4l = IRC_CLK/2

0, PHEBR/CHR I Bh (1% AR AR 20900, H s B % = IRC_CLK/1
IRC_CLKO¥# P #iR/CHRZ Bt tH s TRC CLKFE P #BR/CHR 35 i B A %6

350 B ESA T AR AT ML: 0513-5501 2928 /2929 / 2966 B2 0513-5501 2969 / 2956 / 2947
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G.3 CLKOUTO0FfICLKOUT11& it

HIREIE

B, IMBARAKEI T LRFZ AT $h 46 HH CLKOUTO IR T TETOE B, AT 4RiZRT $hif
CLKOUT1#IRITETIEM, W TEMBAMANSIFREME, SXhAREA, it
o DUEBIRARIRZITIESFE RAEIZIT

|/

P26 11 28 P25

r27[]2 27 [Ir24
ADCOP1.O[]3 26 [1P23
ADCI/PLI[ |4 25 P22
ADC2/P12[]5 24 P21
ADC3P13[J6 3 B :PZ.O/JEJULLOW
ADC4/P14[]7 = 2 22[ ]P3.7/INT3
apcspis[Js O g 21 []P3.6/INT2
ADC6/P1.6 ]9 E,U % 20 []P3.5/T1/CLKOUTI
ADC7/PLT[ 10 5 19 [ P3.4/TO/CLKOUTO

IRC_CLKO/RST/PO.0[_] 11 18 [JP3.3/INT1

vee[]12 17 [_1P3.2/INTO

Po.1[]13 16 []P3.1

Gnd[] 14 15 [_1p3.01NT4

SOP-28/SKDIP-28

= ey — N ey =20 AN
B AR ERE W THR: (RAISEEN, FEEEIHS)
/
P26[]1 28 [ P25
P2.7 2 27 P2.4
ADCO/P1.0 3 26 P23
ADCIPLI[ |4 25 P22
ADC2/P1.2 5 24 [ ]P21
ADC3/P1.3 6 3 23 P2.0/RSTOUT_LOW
L) —
ADC4/P1.4 7 = % 22 P3.7/INT3
ADC5/PLS[|8 S = 2 P3.6/INT2
ADC6/P1L.6[_]9 8 % 20 ] P3.5/T1/CLKOUTO
ADCTPLI 10 @ 19 P3.4/T0O/CLKOUTI
IRC_CLKO/RST/P0.0 11 18 P3.3/INTI
Vee 12 17 [ P3.2/INTO
PO.1 13 16 [_]P3.1
Gnd 14 15 P3.0/INT4

SOP-28/SKDIP-28

B AL TR A

HHL: 0513-5501 2928 /2929 / 2966
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G.4 AERZEH DI EIRELE

MAARA B 0 SRR NSRRI T RS TEF R, SXREMIEA, £
Ht. IR EAEN N ST 2B IR BURBRRA LIS
FANMIRE BN ST -

it 3 T2 A7 2 CLK. DIV A&7 1) E AR :

A Sty
e =)

HRIAE 1% (-40°C~+85°C)
(Rl TR £ 5%0)

w
[\

101

110

7
CLKS2,CLKS1,CLKS0

SFR Name | SFR Address bit B7 B6 B5 B4 B3 B2 Bl BO
CLK DIV 97H name - - - CLKS2 | CLKSI | CLKSO
CLKS2|CLKS1 | CLKSO (4343 )5 CPU) SRR TAFE B} 8
0 0 0 P EBR/CHE B BH /1, AN 40
0 0 1 P R/CHR 3% B /16
0 1 0 N ER/CHR 3% I 81 /4
0 1 1 P R/CHIR 37 B B /64
1 0 0 N EER/CHR 37 sy 8/ 2
1 0 1 P R/CHIR 3% B 8/ 32
1 1 0 N ER/CHR 37 I 8 /8
1 1 1 P R/CHRZ B B/ 128
| |
[ N |
| |
| |
I 64 oH RS0} 5 (SYSclk)
N B R/CHR % il (IRC_CLK) — ! (F BRI E)
(5 MHz — 35 MHz [ %) 100

B S 454

352 T I L R T AT PR ]
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R BRI A KBRS SNBF B TG 25 & BBV E, W TEIR:
it 43 491 2 77 % CLK_DIV#-AL 158 S0 R -

SFR Name | SFR Address | bit B7 | B6 | B5 | B4 | B3 B2 Bl BO
CLK DIV 97H name - - - - - CLKS2 | CLKSI | CLKSO
CLKS2|CLKS1| CLKSO |44 j5 CPU I S br LAF I 4o

0 0 0 P R/CHRZ I 8/ 1, A3 4

0 0 P R/CHIR 3% B /2

0 1 0 P R/CHIR 3% I % /4

0 1 1 P ER/CHRZ B /8

1 0 0 P R/CHR % I %4 /16

1 0 1 P FER/CHRZ I /32

1 1 0 P R/CHIR 3% B B /64

1 1 1 P HER/CHRZ I 8 /128

| Z?ﬁj\‘l‘ﬁ 000
|

: 001
|

| 010
|

|

011 RS0 5 (SYSclk)
(FE LI B

P EBR/CHR 6 Bk (IRC_CLK) —
(5 MHz — 35 MHz "] i%)
I+ 1% (-40°C~+85°C)

CH iR IR £ 5%0)

100

101

[o)
iy

110

+128 111

o |- - " -
w —_

7
CLKS2,CLKS1,CLKS0

CREREAE )

G.5 EEPROM/IAPIIRE(E A E=EIM

U ARATE SRR AT, 7 TR L/ 0 A KB A &, LR (BRI A 4 &
R FAR, R EH L4
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G.6 ARRZAHIFFREPCONR T LB B AREPOF{L, MBhA+H

STC15 R FARA [FIPCONEF A7 #5 7E LA T -
PCON (Power Control Register)

SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl B0
PCON 87H name LVDF GF1 GFO0 PD IDL
LVDF : ﬁE#ﬁhd%LﬂﬁmmﬁF#@¢%m*ﬁ*u
TEIES TAER 2 N TARIRASES, WS P93 TAE Vel R BRI T THE L, 1ZA2H
SE1, SRER AW R BE RFTIE . BILE P9 TAE H Ve o/l TR A I T TRl FE
JER, ANEHERA VHREAN W, ZAE8Es N1 B REE, HoE, W
P TAE H Ve e R SR TR AT T TR L, 1A N E B B N 1.
FEBEN 5 H TARIRZS AT, 0 SR T AS I o B A A vr ol = A v W, DU AE R N dt B AR
i, ZAREAG I A T AR CABRARThRE . a0 Rl o vr ol P AR IS AG I R I, DU AE 3N
P S, 2 REA I B R 2 T AR, 78 P AR HE Ve ol AR A I 1T He e
e, PEAEAR AT W, AEEMCU M s IR S e i
PD : JFIHLE IR, #EANPower Downt& =, B H &M Wi b i A & BT FRyE fid R e g, gk N
P A, AR BPER, BT RSP, BTLACPU. @R #EIRei M E1L T/E, R
HAN A WAk TAE . nECPUM B v A5 e i (1 2568 I INTO/P3.2, INT1/P3.3,
INT2/P3.4, INT3/P3.5, INT4/P3.0 o i AL IS WAL, SRS DIFE<O. TuA.
IDL : ¥ E1, #EAIDLEE R (ZH), MRABAACPULLR 2N, CPUAHATIE A4, HATh
RETBAFATI AT kS TAE, BT AN W e 2SR Wr. (R AR W7 K A/ DG e A Wy o
AT AR — A T I
GF1,GF0 : P/ NMEH TAEbREAL, F o] DUE R A

STC15 Z& FIBRR A A [ LY 4% 1) 27 A7 35 B A IRARRA i & L5k, FEPCON. 43838 i 1 ML &AL

FREPOF. STC15 R FIBIRAKIPCONT A7 23 5E X W1~

PCON (Power Control Register) (Aaf i 5H4b)

SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO
PCON 87H name LVDF | POF GF1 | GFO | PD IDL

POF: LHENbRENL, i)ﬂﬂﬁ%ﬁ, EREAFREM AL, ATHEAEO .

SKPRN . EAT R BB GREE , ERINEEM AN E LS SRR AL, RN
WA TR, ERRMEALEE HAE AL, ATEL A 7SR F

FEYIIRACTE o, e
POF/PCON.4/& 75 M1

\

ST,

AT TR,
SRR,
A A

v

F4POFIH0

W AT FP ISR
354 T 3 [ S T PR A A KMl 0513-5501 2928 /2929 / 2966 B2 0513-5501 2969 / 2956 / 2947




STCI5F204EA RSN HIAEF  BARSCHF RIS www.STCMCU.com Il AR 301 13922829991 ) : 13922809991

fisRH STCISF204EA RFIBRR A XS5 RGHIIRIT

S UER0S it 4 RIS S, LT H FACK KR
——JLINC DPTRIE 4 (37 KR 2445%
2R S MR ITLAAT SRR, T PS~1215

WA 72K, STC15F204EA 251 5 Fr A6 4 R 4T 40 M-
L BEAE 162546 4

2. HAREAEF A4

3. WHEAERIR S

4. TR AR 4

5. M /RAL EHRAER IR S

FEINRE T RIAR S RGR W F RN

B PAT I RCR SETH A 45 (ARRAS) -
Y RAEILEFEII14IES, Hri:

AT E BR24 145 1) 14
PATHE 12651 JL12%
AT B 1RO 614511 14
AT HE ERS A5 I 1£19%%
AT T ER6 15 1 $£39%
AT 4. 8151 a4
PAT R BRARE I £21%
AT T B3 A 1 H14%

MRHE XS F8 2 I SR AT 4i i, STC15RFIARA 1THI8051 5 F L 18 (18051 5 Fy AILAE [FH]
FER) TAESR N s TS T T8~ 1215,

ERPATE B LA ((E2%) (ARA) «

/ARG ILAFEIII4TR4, Hi.

BT P T AT SE RO FR S Jh12%

2B AT HAT SERFE S HE20%

IR T HAT TR A JE39%%

BB AT PAT SE R FE S 3334

5NN P HAT TE R TE S 3EB%

6N B AT HAT SE AR A k2%
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FARBIERIES

| #£48051 | STC15%41 | ARCA | STC15 %51 |BRRAS
B sT Dyre i B TOBAML | EANIARR | R | A HIBRR | B
B | prE e (AT TR Bl 32T (AT 2
ADD A, Rn [T AN MB|Rnas | 1 12 2 61 1 124%
ADD A, direct %?%g$ R Lyl 12 3 4 2 61
ADD A, @Ri ;ﬁgmwﬂ%&ﬁb@”% 1 12 3 4 2 6f%
ADD A, #data 37 RIEinE) £ gL 2 12 2 61% 2 615
ADDC A, Rn  [ZF778edtaring) 2 mes 1 12 2 61 1 121%
. [EEs L R R P A o 2
ADDC A, direct pu@j P jm%iw . 2 12 3 415 2 615
ADDC A, @Ri %ERAMV\MW&MD@UE%M ) 12 3 A ) 6
ADDC A, #data |37 RIE BE67N 2 S #s 2 12 2 61 2 61%
SUBB A, Rn [Bin#$iffErrm s mgs | 1 12 2 61 1 61
00 - ] - S oy
SUBB A, direct iéﬁﬁifauﬁaﬁmmﬁ 2 12 3 4% 2 61
SUBB A, @Ri igﬁﬁ%ﬁwﬂ%ﬂw% 1 12 3 af% 2 61
SUBB A, #data |2 hnasiii i 6r i r B %k 2 12 2 61% 2 61%
INC A EJinE i 1 12 2 61 1 121
INC Rn B3Nl 1 12 3 Afi 2 6f%
INC direct IEEE3:1h: =) 1N 2 12 4 3 3 413
INC @Ri R ZRAMER ST i 1 12 4 3% 3 Af%
DEC A ESnEa| 1 12 2 61 1 121
DEC Rn AT Al 1 1 12 3 4f% 2 6%
DEC  direct B TR 2 12 4 3 3 415
DEC  @Ri [E]BERAMEE TGk 1 1 12 4 3% 3 A%
INC DPTR Mk 25 7 25 DPTR N 1 1 24 1 241% 1 244
MUL AB AT LB 1 48 4 121% 2 244
DIV AB AR LAB 1 48 5 9.6f% 6 81
DA A EiiP e et IR 1 12 4 3% 3 4%
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BHEEERIES

FE48051| STC15% 41 |ARAS| STC15 %41 |BRRUA
Be#y Thaeui Bl TR | RAPIARR | RCR | RHIBRR | RR
B | P e | AP I Bl | $R T (AP BE| $2 T}
ANL A, Rn SN EEARM <57 1 12 2 of% 1 124%
ANL A, direct %E%EE%mmﬁmﬁ ) b ; A ) o
ANL A, @Ri ZUnA S A ERAMETH “ 57 | 1 12 3 af% 2 61
ANL A, #data SNSRI “ 57 2 12 2 61 2 6f%
ANL  direct, A BT S BN <57 | 2 12 4 3 3 A%
ANL  direct, #data [BfEHibErA eSS AR08 “57 | 3 24 4 of% 3 8%
ORL A, Rn DNA S FAERA B 1 12 2 6f% 1 121
ORL A, direct EMEL S E bR T Bl | 2 12 3 Af% 2 6f%
ORL A, @Ri SN 5aERAME TCHT “B” | 1 12 3 4% 2 61
ORL A, #data ESIEISRAHIE - I A 2 12 2 ofi 2 61
ORL  direct, A EEEAE TS BANgSAH “B | 2 12 4 3fE 3 Af%
ORL  direct, #data [E bk eSS ZRI%GHE “50” | 3 24 4 61 3 8%
XRL A, Rn PINgR SRR R 1 12 2 o6fi% 1 124%
XRL A, direct i%?”ggsg%@iﬁ EE LT Y 12 3 e 2 61
XRL A, @R Ej%ggu%%_'armfazxmq%w Sy 0 ; e 5 o
XRL A, #data ZhnEe 5 BHOH “ ek 2 12 61 2 6f%
XRL direct, A Dﬁ%ﬂﬁiﬁﬁm'ﬁ?bﬂ%ﬁﬁ “#Eﬂ'i 2 12 4 3{% 3 4{%
XRL  direct, #data %iﬁﬂﬂhﬁi TC LRI 5 3 24 4 6fi% 3 8%
CLR A ZnAsE ¢ 0”7 1 12 1 124% 1 121
CPL A 2k R 1 12 2 61% 1 121
RL A SN BREIF 2 1 12 1 1218 1 124%
RLC A BB e R B2 Vaek 1 12 1 124 1 124%
RR A SNSRI A 72 1 12 1 124% 1 124%
RRC A BB S A NA (B2 Y A 1 12 1 124% 1 121
SWAP A ZUNEE AR R 1 12 1 121% 1 12£%
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Btz iaK 84

7458051 | STCI5 £ 41 |ARA| STC15 £ 41 |BRjiA

B IRE i i TORAHL | BAPARR | RCR | BAIBIR | R

| B i AR A R | ST | AT R | 3Tt

MOV A, Rn AT N B IEN B 1 12 1 1243 1 124%
MOV Adret | LEOBETEFREEEARN [, ) (s 5 o1
MOV A, @Ri I EERAMEF PR it 26 N 2 s 1 12 2 6f% 2 61%
MOV A, #data wAUE S PN-Ji1E 2 12 2 61 2 6fi%
MOV Rn, A RN N IEN TR 1 12 2 6f% 1 124
MOV Rn, direct ?;iimhkﬁ TETHEIREANAE |, 24 4 615 3 81
MOV  Rn, #data AR PN 2 12 2 61 2 6f%
MOV  direct, A TNE AN IE N B R T 2 12 3 A% 2 6%
MOV  direct, Rn TIAT- o N R E N B b H T 2 24 3 8% 2 12£%
. ] B L ST R IE N 5 — - (2
MOV  direct, direct N ) \ 3 24 4 61% 3 81
MOV direct, @Ri g*ﬁRAMEPE@%E%)\E%Mﬁ 2| 4 6 3 81
MOV  direct, #data |37 RI%0i% N B # b 5 0 3 24 3 8% 3 8F%
MOV  @Ri, A SR N7 P 2592 (B FERAMER T 1 12 3 A 2 o1
MOV @RL direct g*ﬁ;ﬂﬂiﬂ' #Eéﬁ*&lﬁ)\lﬂ%&Rl\M qj 2 24 4 6{% 3 8{%
MOV @Ri, #data |37 BIVEGE A BERAMES JT 2 12 3 4 2 6f%
MOV  DPTR #datal6 |1647 57 B %% N SR Te 4t 3 24 3 8t 3 81t

DIDPTR A& M bt AR it F- 1k 53 56 rf o (<

MOVC A, @A+DPTR Ej 5 ﬁ % f; fﬁ %E ff@m - 1 24 4 of 5 4.8f%
DAPC Ay B b il AR Bl 51k e - o
MOVC A, @A+PC gﬁ%;ﬁﬁmﬁ#m _ | 1 24 4 o 4 6
. P AR ANER T RERAM, (8 ] -
MOVX A, @Ri %ﬁ%ﬁf{;’fﬁﬂﬁmm ) 1 24 3 81 3 8%
. NEHENZ Hh -~ =
MOVX  @Ri, A R (Wﬁﬁiﬁ;ﬂ o 1 24 4 81% 4 8%
i 124 AR MR T RERAM, (16 o

MOVX A, @DPTR g %m ggi e ;; e E?’?ir/l\ - 1 24 3 8% 2 124%
NEHIE 2 4 LA AN o (o
MOVX @DPTRA oo™ (it 1 24 3 817 3 8%
PUSH direct BB T BE B MR | 2 24 4 of% 3 81
POP direcct RIS A N Btk T | 2 24 3 8% 2 12435
XCH A, Rn A7 e BN s e 1 12 3 4f% 2 61t
XCH  A.direct ER SRR ST S/ ErSng 2 12 4 3% 3 A%
XCH A, @Ri ) FERAM S B2 2 e 1 12 4 3% 3 A%
XCHD A, @Ri Il BERAMP R 74 5 B as s e | 1 12 4 3% 3 4%

KIKAEL RGBS 3 T2011-1-18H 1k
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AR B RIE S

FfE5E8051 | STCI5RFI |ARRAS | STCI5FRF1 | B A

B fF YIRE i i T BN | AHARR | BCE | BRAHIBRR | RCR

B P Bl | A pr e el | 3T | AT Bl | 3T

CLR C SERSSTRAIA 1 12 1 121% 1 1243
CLR  bit THOE B b7 2 12 4 3% 3 4f
SETB C =B LA 1 12 1 121% 1 121
SETB  bit ERREEES:URiIRA 2 12 4 3% 3 A%
CPL C AN R 1 12 1 124% 1 12£%
CPL bit B A SR R 2 12 4 3% 3 A%
ANL C, bit A AR B e RS A <5 2 24 3 815 2 121%
ANL  C./bit %gfﬁuaﬁﬂﬁiﬁmﬁ@&@w ) 4 R g 5 .
ORL C,bit AL E RS AE “ B 2 24 3 81% 2 124%
ORL  C./bit n%gjﬁuai%ﬂﬁmmﬁfiﬁ%ﬁ Y 3 of : .
MOV  C,bit  |[E#EHHEALIE NFEAIAL 2 12 3 Af% 2 124%
MOV  bit,C  [FEf7 ik N H B EAT 2 24 4 6fi 3 8%
jC rel EALAL L 2 24 3 8f% 3 8fi%
INC rel HEAL A O #6755 2 24 3 81 3 81
JB bit, rel  |E3EHHEA R 105 H% 3 24 4 61% 5 4.81%
JNB bit, rel | RIS HOMI AL FS 3 24 4 6fi 5 4.8f%
JBC bit, rel  [ELREMUHEAONINEERS, 1ZALIE0 | 3 24 5 4.8f% 5 4.8f%
B ES B T A RAF Bl: 0513-5501 2928 /2929 / 2966 fEH: 0513-5501 2969 / 2956 / 2947 359



STCI5F204EA RS HIAE R FARFF M www.STCMCU.com B4 AR 30351 13922829991  BFAR il : 13922809991

PRI RIE S

T 4E458051 | STC15 54 |ARRAS | STC15 441 |BRRAS

i #F UiRe vt OB RAHL | BANIARR | 8% | A HLBRR | ek

B | B B Bl | AT R R SR | AR B | $E

ACALL addrll g3t G A TRER 2 24 6 4fi 4 6f%
LCALL addrl6 KA T2 3 24 6 a5 4 61%
RET TR IR [E 1 24 4 61 4 6f
RETI R TR [a] 1 24 4 ofi 4 61
AJMP  addrll saxt (S HR 2 24 3 81 3 8£i%
LIMP  addrl6 K 3 24 4 61 4 6f%
SIMP  rel AN i 2 24 3 81 3 81
IMP  @A+DPTR KR T-DPTR A [A] $6: 7 1 24 3 81% 5 4.8f%
1z rel EJIIEySES 1 2 24 3 8% 4 61%
INZ rel ZImeEAEE B 2 24 3 81% 4 6f%
CINE A, direct, rel iigiﬁigﬂm%mm’ 3 24 5 4.8f% 5 4.81%
CINE A, #data, rel ﬁg%gjﬁmthﬁ’ S 3 24 4 ofis 4 6fi%
CINE  Rn, #data, rel Eﬁggﬁjgmttﬁ’ AL S 24 4 1% 4 61
CINE  @Ri, #data, rel Egﬁﬁéﬁgﬁjﬂﬂiﬁtb& OE 24 5 4.8f% 5 4.8f%
DINZ Rn, rel T ArANL, FETHRE 2 24 4 of 4 61%
DINZ  direct, rel Bk pooEl, EEER (3 24 5 4.81% 5 4.81%
NOP ke (8 1 12 1 124% 1 12f%
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MisKI STC15F204EA R FBARAFTIE N T 5 2 MR fiE
LT HERE
STC15F204EA & 5IF 8 Fr HIBRRAS (X STC15F100 2 51 J5 43 HEWHI B8 5 WL, nSTC15F104EWER
STCI5L104EW) B 1 Py 3 pd e i 2 ) 2% o 7R NS/ P A5, B T W DL 4h
HH TR AT M A, I AT DATE TE A Hh T P R 700 S G R A S e L R R R N B e
CPU, A 3 IE R TAERE.
STC15 R F1| B8 Fy AL FARF K D e 25 A7 A WK TCHATWK TCL gk 47 & B AN 42 il

WKTCL (AA] {7 F-41k)
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO Reset Value
WKTCL | AAH name 0000 0000B
WKTCH (A A] {7 FHik)
SFR name | Address bit B7 B6 BS B4 B3 B2 Bl BO | Reset Value
WKTCH | ABH name |WKTEN 0000 0000B

P B FEL M 5 B 2 T — N 1AL E IR 2%, (WKTCHL6:0], WKTCL [7: 0]} ¥ plt fe K 1547 1 Al
(327681), % Wf MOFF 4R T4
WKTEN: PN 303152 ML L 5 s 8 PR A6 i 42 71 A5 o

WKTEN=1, FoVF PN &R A5 ML B 2% 5

WKTEN=0, 2% ik Py 3045 L B 5 B 4 5

I AWK TCH 247 28 1 IWKTEN (Power Down Wakeup Timer Enable)fi®E ‘17 , {¥ifE

P 0 et L P i P SE I 2, *4MCU— Lk APower Down Mode, PN #5$5 HL e R % F 5 I 28 ik T 46
T4, B RT3 S (WKTCHL6: 0], WKTCL[7: 0]} 2547 %% B v 2 W THEUE A & 5 3G 20 R SRR
7%, MCU%E4532768/16384/8192/4096 4N 2 (Fi FH 7 FE TSPRe A2 7 B HAT I E) Ji5, MCUIA N
Z G MG R R AR e RS DA B e KA, A BB fike5CPU TR, CPU RIS
Big, FEFP M B B 7 4k SR AE T AT .
PN S ) 88 T2 — IR [R] 20 488uss, 24ARIRZE K
PN i PR P FH B 248 B R T BT (] 24 29488 uS
PN 3 ot FEL M T 5 T 5 I B8 d KB} 1R] 20 v488us x 32768 = 15. 99S
. {1ZEWKTCHL6:0], WKTCLL7:0]} B 748 M{ESE T-10, WM RFIH B R G 3) R ARG 2%

Pt i B (K IN TR)Y 488uS x 10 = 4880uS

g (WKTCHL6:0], WKTCL[7:0] } 27 47 2% FIME S5 132768 (A KAH = 32768 = 2%), NI

RO RGN RGRG 4, ATiE EEFFIIRT Y 488uS x 32768 = 15.99S
WKTCH[6:0], WKTCL[7:0]} = 1, 488uS x 1 = 488uS

{

{WKTCH[6:0], WKTCL[7:0]} = 10, 488uS x 10 = 4. 88mS
{WKTCH[6:0], WKTCL[7:0]} = 100, 488uS x 100 = 48.8mS
{WKTCH[6:0], WKTCL[7:0]} = 1000, 488uS x 1000 = 488mS
{WKTCH[6:0], WKTCL[7:0]} = 4096, 488uS x 4096 = 2.0S
{WKTCH[6:0], WKTCL[7:0]} = 32768, 488uS x 32768 = 15.99S

AT RE: A LA I ra AR 1 S ThAE N 2uA
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STC15F R HIBRRAS (S STC15F100 5 41| J 4% iy W R ML) B B4 0 1 e ik Tl e A A7 28 WK TCL AN
WKTCH, ¥t T 24N B R (K Rk T S 27 7 25 SL WKTCLAISL WKTCHI 45 il PN 5 i vt M i & FH 5
I 2%, SL WKTCL5WKTCLI: FH [l —A #hhl, SL WKTCHSWKTCHI: FH A — 4>k, SL WKTCLAI
SL WKTCH/ZR&g ), *FFH A AEf W . B REWKTCLANWKTCHE A F P9 25 [A) Isf 4 5 NSLWKTCL
FISL WKTCHHT o 24 4N iR A B 4 B K 5 ML HLASE e e, mT D@ It 132 WK TCLAIWK TCHIF 4
2% (SEPr/2 BESL_WKTCLAASL_WKTCHH [ N 25%) , AT DAL HA By ATLTE A AT ARE 2/ 4 P A 0 S A5 TR B
). RIS 2747 25SL WKTCLAISL WKTCHA#S a0~ fros:

SL_WKTCL
SFR name | Address bit B7 B6 BS5 B4 B3 B2 B1 BO | Reset Value
SL WKTCL | AAH name 0000 0000B
SL_WKTCH
SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 B0 | Reset Value
SL WKTCH| ABH name - x000 0000B

BIR A AE201 244 H Ja T URIERE
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/A FH PN P e FL PR TR E IS A R e B i AR SRR AR (CRE)
x %/

/* --- STC MCU International Limited */
/* --- STC15Fxx Series Wakeup MCU by WAKEUPTIMER Demo ---*/
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
/* 1f you want to use the program or the program referenced in the ----*/
/* article, please specify in which data and procedures from STC ~ ----*/
/* */

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

/* define SFR */

sfr WKTCL = 0xAA; //wake-timer low 8-bit counter
sfr WKTCH = 0xAB; /Iwake-timer high 4-bit counter
sbit P10 = PI"0; /lwork led
/]
void main()
{
/I WKTCL = 0xff;
/ WKTCH = 0xff; //enable wake-timer and set interval to MAX (32768*488us)
//(MAYBE NOT ACCURATE)
/ WKTCL = 0x01;
/ WKTCH = 0x80; //enable wake-timer and set interval to MIN (488us)
//(MAYBE NOT ACCURATE)
WKTCL = 0x64;
WKTCH = 0x80; //enable wake-timer and set interval to 100*488us
//(MAYBE NOT ACCURATE)
while (1)
{
P10 =!P10; //complement work led
PCON = 0x02; //IMCU enter power-down(STOP) mode
_nop_();
_nop_();
}
}
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; /A FH PN P o R U S I 25 R e i e AR SRR R P LS

;/* -—- STC MCU International Limited */
;/* --- STC15Fxx Series Wakeup MCU by WAKEUPTIMER Demo ------------ */

;/* --- Mobile: (86)13922805190 */
;/* --- Fax: 86-755-82905966 */
3/* --- Tel: 86-755-82948412 */
/% -—- Web: www.STCMCU.com */

;/* If you want to use the program or the program referenced in the ------------- */
;/* article, please specify in which data and procedures from STC = -------------- */
¥ */

;/* define SFR */
WKTCL DATA 0AAH
WKTCH DATA 0ABH

;wake-timer low 8-bit counter
;wake-timer high 4-bit counter

ORG
LIMP

0000H
MAIN

s

;/* main program */

MAIN:
: MOV WKTCL, #0FFH
; MOV WKTCH, #0FFH ;enable wake-timer and set interval to MAX
:(32768*488us) (MAYBE NOT ACCURATE)
: MOV  WKTCL, #01H
; MOV  WKTCH,#80H ;enable wake-timer and set interval to MIN
:(488us) (MAYBE NOT ACCURATE)
MOV WKTCL, #64H
MOV  WKTCH,#80H ;enable wake-timer and set interval to 100*488us
;(MAYBE NOT ACCURATE)
LOOP:
CPL P0.0 ;complement work led
MOV  PCON, #02H ;MCU enter power-down(STOP) mode
NOP
NOP
SIMP  LOOP
END
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BiisRI: el A Keil CERAR D RIBKE

fEKeil CHAFAPIEFAF T IRE, AR REARRS A S Kb 10K

1. fE “Project” H 114 “Options for Target”
2. f£ “Options for Target” HiEF: “C51”

Options for Target "Target 1' / m
Targetl Dutputl Listing@ | 51 I BL51 Locate I ELS1 Miscl Debug I

— Preprocessor Symbols

ifine: Il

1define: I

— Code Optimization

farnings I'ﬁ'arninglevel z LI

Bitzs to round for float |3 vl
mphasis: I i I Global Register Colorin,
Rl | Fever size = I_ = b |7 Interrupt wectors at a IDXDDDD

[T Linlker Code Pdoking (max. SJME / ACATL)

evel: 4 9 Common Block Subroutines ;I

[ Keep wariables in order

[~ Dor' t use abshlute register accesses

1

[v Enable AWST integer promotion rul

r

Include I
Faths

_ |
Mize I /

Control=

Compiler
control
string

OFTIMIZE (9, §IZE) BROWSE DEBUG OBJECTEXTEND -

/ 1: iR E ‘ EUE I Defaults

3. EFEF KA, IRAALTE Y
4. fiif “BE” 5, EHFFEERFAIT,

T 3 [E S T PR A ) HHL: 0513-5501 2928 /2929 / 2966 fEE: 0513-5501 2969 / 2956 / 2947 365



STCI5F204EA RS HIAE R FARFF M www.STCMCU.com B4 AR 30351 13922829991  BFAR il : 13922809991

MRK: SHEMRETHESE

2011-1-19B FTA A
LB s RGN 1B “FH4AIE” BRaBMN T “ KA hn s kba”
2. B T M RS L5 K
3BT I RGFE TR MR
4. 38007 7 TR FKe il CERARR AR TE K BE 7 B 5%
5. TEF TR 1 P AN BR 25 47 85 SL_WKTCLAISL. WKTCHI) i3 B

2011-2- 10 HA A
1. STC15F R FIBRA A AL [A] B 4R 20124F4 H 2 5
2. STC15F100 2 41134 /i1 7 STC15F102EW/STC15F103EW/ /STC15F104EW/ /STC15F 105EWEE J1./N 47
RIS, IXeE RS AR JESRSTCIGF101E 2 41 JEAl b4y $ e i i o 1) 2%
3. STC15F100 Z %) iy 44 FL |
4. RS HE R R

2011-2- 11 FFHHAR:
1. STCISF RFIARRATE LR brd, MBS LAz, S8 D 76, 6715 LAt B
2. BOHTSTC1S R ALY X BB Ji TN 10 B o i) N A Kk — IDS N 2%, FrLAH P
SR ] DA AORE P 2 8] /N Lt BB 36 v R /N TS5
UM T 110/ AN HLEA A ERkME—1DS

2011-9-9F FhA A :
BN T 5. 3. 135« (RICif) fE4i8051 8 B HLIE 4 8 UVEMR” . JEMEA5. 3. 2 [
UABE,
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