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1.2 STC15F204EA &% 8 FHL BRI ERLEH

STCI15F204EA &4 5. Fr HLET 3 25 R HE B an R s . STC15F204EA A L AR AL &5 A
LhHEZE (CPU) . FEP 744 (Flash) « B A7 %% (SRAM) « ERf 28 VO, EidA/DHE .
B RN ERE BER/ CHR 7 I b % vy vl 5 A S e

RAM
B%:ﬁ ] 256 7

U

II TEFFA7fitrds (Flash)
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1.3 STCI15&% 8 Rl ERE
1.3.1 STC15F204EA R 518 F & BIE

FITA 35 28 7 380 A2 R B ROHS 245K

o ZUAE R IR ESOP-28/20/805 2%, AL S 13- SKDIP/DIPH} B Ao g i 1%

STC15F204FEA £ 41 & RN

/

P26[]1 28 []p2s

P27 ]2 27 [Ir24
ADCOPL.O[]3 26 P23
ADCI/PLI[ |4 25 P22
ADC2/P12[]5 24 P21
ADC3P13[ 6 3 . :lPZ.O/IiTOUTﬁLOW
ADC4/P1L4[|7 = % 22 []p3.7NT3
ADCS/P1S[8 2 = 21 []pr36/NT2
ADC6/PL6[_]9 o % 20 [__]P3.5/T1/CLKOUTO
ADC7/PL.T[ ] 10 % 19 [ P3.4/T0/CLKOUTI

IRC_CLKO/RST/P0.0 1
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18 [__]P3.3/NTI
17 [__]P3.2/INTO
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U/
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Po.l[ 13 16 [__]p3.1

Gnd[]14 15 [_1p3.0INT4

SOP-28/SKDIP-28

STC15F204EA R %) (B A/D¥#k, 75 P EFEEPROM)
STC15F204A %% (FA/D¥:H, JCH EEEPROM)
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SOP-8/DIP-8

1.3.3 STC15S204EA &% B B HERIE
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/
ADC2/P1.2 1 20 ADCO/P1.0
ADC3/P1.3 2 19 ADCI/P1.1
ADC4/P1.4 3 J— 18 P3.7/INT3
ADC5/P1.5 4 f —  17[JP3.6/INT2
ADC6/PL6 |5 5 ("/U) 16 [_]P3.5/T1/CLKOUTO
~
ADCT/P1.7 6 o] ; 15 P3.4/TO/CLKOUTI
IRC_CLKO/RST/P0.0 7 % P 14 []P33/NTI
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Gnd[] 10 11 P3.0/INT4

SOP-20/DIP-20
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N4
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a3 18 []P3.7/INT3
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rre[]s S % 16 [_]P3.5/TI/CLKOUTO
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1.4 STCI5RF| B FHLERE—ER
1.4.1 STC15F204EARFBE FHIER—Ya R

2 P} 228-Pin
Flash B " 261N 1/01H)
e | B |l ol L i e | tiCRMB
" o % [SRAM it A/D || & | EEP | & 5 for | e | £
-~ | 9 || 88 |(WDT)| & [ROM| #4 |50 N
V) |,a &= ~ oo | 1 VA | 708 | 8 B
(775 A m MU | i | g SOP-28|SKDIP-28
byte) Hh
7
STC15F204EA R FI A HLIE R — Vi
STCI5F201A |5.5-3.8| 1K | 256 |2 |10f2| & || - |H|8%| 5 -
STCI5F201EA[5.5-3.8| 1K | 256 |2 |10 & |H| 2K | & [8%%| 5 -
STCI5F202A |5.5-3.8| 2K | 256 |2 |1of2| & |AB| - | H|8%| 5 -
STC15F202EA|5.5-3.8| 2K | 256 |2 |10f| & |H| 2K |H |8%| 5 -
STCISF203A |5.5-3.8| 3K | 256 |2 |10f2| & || - |H|8%| 5 -
STC15F203EA [5.5-3.8| 3K | 256 |2 |10f| A |H| 2K | B/ |8 ]| 5 -
STC15F204A |[5.5-3.8| 4K | 256 |2 |106z| A |A| - | A |84 5 -
STCI5F204EA [5.5-3.8| 4K | 256 |2 |10z & |H| IK |H [8%| 5 -
STCI5F205A |5.5-3.8| 5K | 256 |2 |10f| & |H| - | H|8%| 5 -
STCI15F205EA|5.5-3.8| 5K | 256 |2 |10fz| & |A| IK | H|8%| 5 -
IAP15F206A |5.5-3.8] 6K | 256 |2 |106i| H |A|IAP| A [8% | 5 -
STCISL204EA R 51§ HLE R — R
STC15L201A [3.6-24| 1K | 256 |2 |10fi| H |H H | 8% | 5 -
STCISL201EA|3.6-2.4| 1K | 256 |2 |10f7| & |HA| 2K | H |8%| 5 -
STCI5L202A [3.6-24| 2K | 256 |2 |10fc| A |H| - | A |[8%]| 5 -
STC15L202EA|[3.6-2.4| 2K | 256 |2 |10fz| B |H| 2K | B/ |8k | 5 -
STCI5L203A |3.6-2.4| 3K | 256 |2 |10f2| & |H| - |H|8%| 5 -
STCI5L203EA[3.6-2.4| 3K | 256 |2 |10z| & |H| 2K | & |8 | 5 -
STCI5L204A |3.6-2.4| 4K | 256 |2 |10f2| & |H| - | H|8%| 5 -
STCI5L204EA|3.6-2.4| 4K | 256 |2 |10f2| & |A| IK | H|8%| 5 -
STCISL205A |3.6-2.4| 5K | 256 |2 (1062 & |H| - |H|8%| 5 -
STCI15L205EA|[3.6-2.4| 5K | 256 |2 |10f| A |H| IK | H|[8%]| 5 -
IAP15L206A |3.6-24| 6K | 256 |[2|106i| H |[A|IAP| A [8% | 5 -




1.4.2 STC15F101ER S B2 FHLiERI—55 3%
" #}2%8-Pin
Flash # 2 L (64N1/01)
e | N A i [P R IR ke RMB ¥
1t |SRAM|E| AD |51 | 2 | EEP | Ji || dt | WA
Ltss L mw | iR) | AT | AR | L
FAT (e | 8% |(WDT)| 52 [ROM| K 5500 | oo |
VO o fir | VB | PRE ERT o ! pip
byte) EP HLR | b | 2%
yie
STCISF101ERFI A HLER — %
STC15F100 |[5.5-3.8| 512 | 128 |2]| - H Bl - | B |8%&| 5 -
STCI5F101 [5.5-3.8] 1K | 128 |2 - H (B - | H|s#wm| 5 | -
STCISF101E [5.5-3.8| 1K | 128 [2| - H |&H| 2k | H|sm]| 5 | -
STC15F102 [5.5-3.8| 2K | 128 |2 | - H A - [ A8%]| 5 -
STCI5F102E [5.5-3.8] 2K | 128 |2 | - H |H| 2k [ H || 5 | -
STCI5F103 [5.5-3.8| 3K | 128 [2| - H |E| - | B8] 5 | -
STCI5F103E [5.5-3.8| 3K | 128 |2 | - H Bl 2k [ B8] 5 | -
STC15F104 [5.5-3.8] 4K | 128 |2| - H O|A| - | B8] 5 | -
STCI5F104E [5.5-3.8| 4K | 128 [2| - a4 |6 K| H ]| 5 | -
STC15F105 [5.5-3.8| 5K | 128 [2| - a Al - | A 8% 5 -
STC15F105E [5.5-3.8| 5K | 128 |2]| - H oA K [ H sz 5 | -
IAPI15F106  [5.5-3.8| 6K | 128 |2 | - a4 |G| 1AP | H [sm]| 5 | -
STCISLIOIERFIHE F HLik T — iR
STC15L100 |[3.6-2.4| 512 | 128 |2]| - H |H| - | B|8%&| 5 -
STC15L101 [3.6-24| 1K | 128 |2 - H |H| - |H|s#m| 5 | -
STCISLIOIE [3.6-24| 1K | 128 |2 - H |&E| 2k | H || 5 | -
STC15L102 |[3.6-24| 2K | 128 | 2| - fH Al - [ A8%]| 5 -
STCI5L102E [3.6-2.4| 2K | 128 |2 - H oA 2k [ B | 5 | -
STCI5L103 [3.6-24| 3K | 128 [2| - H |&| - | B8] 5 | -
STCI5L103E |[3.6-24| 3K | 128 |2]| - H || 2K | H|8%K| 5 -
STC15L104 [3.6-2.4[ 4K | 128 |2| - H (B - | B |s#m| 5 | -
STCI5L104E [3.6-2.4| 4K | 128 |2 - H [\l ik |H|8%]| 5 | -
STCI5L105 [3.6-24| 5K | 128 |2 - a1 Al - | A|8%| 5 -
STCI5L105E [3.6-2.4] 5K | 128 |2| - H oA K [ H sz 5 | -
IAP15L106  [3.6-2.4] 6K | 128 [2] - a4 |a|1AP | H [sm]| 5 | -




1.4.3 STCI5S204EA 251 # 1% B —

Ix
P

w $134420-Pin

Flash =1 L (184N1/01)

e | . iy | (SRR g mB )
12 |SRAM|E | AD ||| BEp | | T | Bl | AR
tiths ZENES e | ey ix) s# |(wpT)| % [ROM| K S| g | L H
W | T |2 P | b | e

T 2 bl MR | et | 2 SOP-20| DIP-20

byte) r ;
7
STC15S204EA &4 ¥ v Hliz B — i
STCI15S201A |5.5-3.8| 1K | 256 |2 |10f2| & |fH| - |H|8%| 5 -
STC15S201EA [5.5-3.8| 1K | 256 |2 |106z| A |A| 2K | H |8% | 5 -
STC15S202A |5.5-3.8| 2K | 256 |2 |10 & |ABH| - | H|8%| 5 -
STC15S202EA|5.5-3.8| 2K | 256 |2 |10fz| & |A| 2K | H | 8% | 5 -
STCI15S203A |5.5-3.8| 3K | 256 |2 |10f2| & |H| - |H|8%| 5 -
STC15S203EA [5.5-3.8| 3K | 256 |2 |10f| B |H| 2K | B/ 8% ]| 5 -
STC158204A |[5.5-3.8| 4K | 256 |2 |1062| A |A| - | A |84 5 -
STCI15S204EA |5.5-3.8| 4K | 256 |2 |10f| & |H| IK | H|8%| 5 -
STCI15S205A |5.5-3.8| 5K | 256 |2 |10f| & |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 |H|IAP| A [8% | 5 -
STC15V204EAFI B 7 HLIE R — 3k

STC15V201A [3.6-24| 1K | 256 |2 |1062| A |A| - | A |84 5 -
STC15V201EA([3.6-2.4| 1K | 256 |2 |106| A |[H| 2K | H |8 | 5 -
STCI5V202A [3.6-2.4| 2K | 256 |2 |10f| H |H| - |H|[8%| 5 -
STC15V202EA|3.6-24| 2K | 256 |2 |10fz| B |H| 2K | B/ |8k | 5 -
STCI5V203A |3.6-2.4| 3K | 256 |2 |10f2| & |H| - |H|8%| 5 -
STC15V203EA([3.6-2.4| 3K | 256 |2 |106z| A |A| 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 |10f2| & |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| A [8% | 5 -




1.5 STC15F204EARFIBE R &R/ A RS

-/

=

Vee INTO/P3.2

1 o
<
o
e}
= =] |~
=l =] |

2

10uF 0.14F PO.1 P3.1

[rz6 P25

=re.7 P2.4

RYHJE/USB +5V =]t 0/anc0 P23
JAN ] o/anc P22

[P 2/apc2 P21

Vi [T ]r1.3/aDC3  RSTOUT LOW/P2.0

" []p1.4apca INT3/P3.7

Power On(§< [E]r1.5/apcs INT2/P3.6
SWE 5 [=]rre/AaDcs CLKOUTO/T1/P3.5
o] p1.77aDC7 CLKOUTI/T0/P3.4

[T ro.orsT/iRC_CLKO INTI/P3.3

Gnd INT4/P3.0

o

PR T EE R, ANTE AN AL L
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1.6 STC15F204EA RFITE RS A 4RAZ(ISP) B B [ F 2% B& 5]

-/

[]r26 P25
27 P24
RGHUE/USB +5V [3]p1.0apco P23[26 ] SR> 5 TSP R 38
[Z]proanci P22[25] K, N TETR
[Gp1vapc2 P2.1 AR BT WL
Vin [ ]r1.3:aDC3 RSTOUT LOW/P2.0
[ Jp1.4/apc4 INT3/P3.7 Vee
Power On [E]e1.5apCs INT2/P3.6
Sw1 =] p1.61apCs CLKOUTO/T1/P3.5
[ r1.77apc7 CLKOUTI/TO/P3.4 2 Yos—
[Tro.orsTARC CLKO INTI/P3.3 « N
12| Vee INTO/P3.2
10(;.:1117 O1pF [=]ro.t o [161
‘L—Lq—-l_—m Gnd INT4/P3.0[ 15}

STC $)ﬂﬂf RIMTRLEER, STC RS-232 428

USB+5V TlOUT RllN GND

6 6 6 6 ﬁ STC3232, STC232, MAX232, SP232 PC COM
USBI ci+ Vee VLL

V+ Gnd |1Gnd
PC_RxD(COM Pin2)

Cl- TIOUT
2+ RIIN 1
- RIOUT E MCU_RxD(P3.0) -

I & v- TIN [TT]
T20UT  T2IN

R2IN  R20UT[D] otuirio

O+-UlL-PL.1
OfMcCU-vee
O1-U1-P3.0
O+-UI1-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 ERIANI/O T, ] LLIE T STC-ISP g Fe g Hi ik B N RSTE A7 .

W RS FER/CIR 2%, IR E0+1%(-40°C~+85°C), T NI 315%0, AN 75 5 51 (/M0 i 4R

FEUIN A CL(100F), C2(0.1pF), Al KERHIEEFS, f2miiTHihg




1.7 STC15F204EA 2% &5 B AR

B =HLE RS i
P0.0 FRAEI/O1 PORTO[O0]
P0.0/RST/ " RST XA IR
IRC_CLKO IRC CLKO PN EBR/ CHiR 7 i &b H  fay HH A A% 2R AT NIRC CLK/18%,
- IRC_CLK/2
PO.1 13 FréE PORTO[1]
P1.0 TAE/O PORTI[0
P1.0/ADCO 3 ba itk — (01
ADCO ADC i NIEIE-0
PI.1 T/ PORTI[1
P1.1/ADCI 4 byt PO []
ADCI ADC iy NifiE-1
P1.2 *AET/0 PORT1[2
P1.2/ADC2 5 P/ — 2]
ADC2  |ADC #y \i@iE-2
P1.3 RET /0 PORTL[3
P1.3/ADC3 6 L/ — kl
ADC3  |ADC % \j#EiE-3
Pl.4 TAET/0I PORT1[4
P1.4/ADC4 7 i : — 4]
ADC4 ADC % N IE—4
P1.5 TAET/0I PORT1[5
P1.5/ADC5 8 b EL/ — 5]
ADC5 ADC % NIEIE-5
P1.6 F/ET/01 PORT1[6
P1.6/ADC6 9 LZnliavs — [6]
ADC6 ADC % NIHIE-6
P1.7 FET/0M PORTL[7
P1.7/ADC7 10 P/ — 7]
ADC7 ADC #gy NIEIE-7
P20/ P2.0 FRAET/000 PORT2[0]
: A A NV > S SH- A7 ML Mo S b
RSTOUT LOW 23 RSTOUT LOW SALJE, BB ARE T, B P AT R SR s B D i T ek
- - P
P2.1 24 FRAET/01 PORT2[1]
P2.2 25 FRAET/00 PORT2[2]
P23 26 FRUET/010 PORT2[3]
P2.4 27 FRET/000 PORT2[4]
P2.5 28 FUET/O011 PORT2([5]
P2.6 1 FRAET/OI1 PORT2[6]
P2.7 2 FRAET /00 PORT2[7]
P3.0 FRAET /01 PORT3[0]
N 15 — A4, HEE T B A T
P3.0/INT4 H A H
INT4 | e R
P3.1 16 FUET/O010 PORT3[1]




B B4 Ut
P32 |f#ifE1/0 PORT3[2]
A0, BT bR R TR B R
P3.2/INTO 17 W RITO(TCON.O) B E A1, INTOR I T B Uy b R
INTO  |ITO(TCON.O)#EiE0, INTOE IR ST HF b v b W th S T B
INTOSC RF 5 ISR
P33 [kRiEI/00 PORT3[3]
AMERHITL,  BERT TR R TR AT A R T
P3.3/INTI 18 WRITI(TCON.2) 45 B A1, INTLE AN T B ik . it
INT1  [ITI(TCON.2)HiH0, INT L AN S 47 b Tt v b 0 345 T B o
7 .
INT1SCREL I
P3.4  |FFEMEI/OMT PORT3[4]
P3.4/T0/ TO SE I 2%/ VB O AR N
CLKOUT1 19 SERT RS/ TH AR LR R e
CLKOUTI! |n]i@id % BINT CLKO[1]7/T1CLKO¥1Z & JHIft & NCLKOUTI,
AT LRI A0S B i 3R AT o3 AT
P3.5  |kRiEI/00 PORT3[5]
P3.5/T1/ T1 SE I A% /T BRSO AR N
CLKOUTO 20 SRS E/THECER O R I e
CLKOUTO |n]i@id % BEINT CLKO[0]f2/TOCLKO¥ %4 M & NCLKOUTO,
RS TORAI G &M s B s N 3EAT 3 A0
P3.6  |fx#fE1/0K PORT3[6]
P3.6/INT2 21 — A2, KB R
INT2 |k e
P3.7  |kRifEI/00 PORT3[7]
P3.7/INT3 22 — |AhERHRIS, RAE BRI
INT3 ey g
Vee 12 IR
Gnd 14 |HEH




1.7 STC15R&F BRI R~ &

1.7.1 STC15F204EAR ST R ~TE

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

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

®)

HEEIEIEIEIEI'%@EHHH

1.27mm

bl

A

A4

b

NN NNNANN

\V
‘IN

/é é/WITH PLATING

AN N\
KKK

R1

BASE METAL

=

¢

o

A

Ll |

_,’_JJ A
A
........... 2l e
Y
e N 4
— R
(] & ¥37 = 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
bl 0366 | 0.426 0.486
¢ - 0.254 -
D 17.750 | 17.950 18.150
E 10.100 | 10.300 10.500
El 7.424 | 7.500 7.624
e 1.27
L 0.764 | 0.864 0.964
L1 1.303 | 1.403 1.503
L2 - 0.274 -
R - 0.200 -
RI - 0.300 -
o) 0° - 10°
z - 0.745 -




SKDIP-28 £f 2 ] ~F 1

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

— T
(N5 AL = INCH)

e 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 0283 | 0.288 | 0.293

e - 0.100 -
0.115 | 0.130 | 0.150

00 0 7 15
cA 0.330 | 0350 | 0.370

UNIT: INCH, 1 inch = 1000 mil




1.7.2 STC15F101E&%F 3 R~ &

SOP-8 Ff 24 <} 1]

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

AAAA S

ﬁlclflilzLH* S

El
E

50 mil

— R
<A (Il & 5147 = INCH)
v ) MIN. | NOM. | MAX.
ﬁf A 0.053 - 0.069
[&10.004 max | < Al 0.004 - 0.010
b - 0.016 -
D 0.189 - 0.196
v E 0.228 - 0.244
ﬁ ] El 0.150 - 0.157
>l e e 0.050
L 0016 | - | 0.050
L1 0.008
@ o | - | ®

UNIT: INCH, 1 inch = 1000 mil




DIP-8 &% X~} [

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

« D o g
by g e
i 4
El ) m 5
\d ¥
RIETILT \ A
18 mil

— R
A t * v __ N == EELAD L )

v 5 MIN. | NOM. | MAX.
i{ [ TAI A - - 0.210

¢ 700 mil Al 0.015 - -
b 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




1.7.3 STC15S204EA R FIEZE R ~T[E

SOP-20 Ff 24 )]~ K]

20-Pin Small Outline Package (SOP-20) (for STC15S/V204EA series)

Dimensions in Inches and (Millimeters)

HHAAR

AAAAA

o
Z%EHHH

S%R%PH

1.27mm

A

bl

b

\ 4

A NN N NNANN

\V
ccl\

/é é/wm-r PLATING

A
NS

BASE METAL

e

—»| LI

El

/v
— RS
(5 #A7 = MILLMETER/ mm)
%= | MIN. | NOM. | MAX.
A 2465 | 2515 | 2565
Al 0.100 | 0.150 | 0.200
A2 2.100 | 2.300 | 2.500
bl 0366 | 0426 | 0486
b 0356 | 0406 | 0456
c 0.234 - 0.274
cl - 0.254 -
D 12.500 | 12.700 | 12.900
E 10.206 | 10.306 | 10.406
El 7450 | 7.500 | 7.550
e 1.27
0.800 | 0.864 [ 0.900
L1 1303 | 1.403 | 1.503
L2 - 0.274 -
R - 0.300 -
R1 - 0.200 -
D 0° - 10°
z - 0.660 -
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DIP-20 &% R ~f

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

< D »
g C %)
e s ey T 'y
gl D -®- i S
B RTATATLTI LT LY ELLH : y
> Llﬁs_ _L;rl|20mil<_
— R
(& Ff7 = INCH)

(i) MIN. | NOM. | MAX.
| A - -~ [ours
e Al 0.015 - -

A2 | 0125 | 0.3 [ 0135
b 0.016 | 0.018 | 0020
bl 0.058 | 0.060 | 0.064
C 0.008 | 0010 | 0.1
D 1012 | 1.026 | 1.040
E 0.290 | 0300 | 0310
El 0.245 0.250 0.255
e 0.090 | 0.100 | 0.110
0.120 | 0.130 | 0.140
0° 0 - 15
cA__ | 0355 | 0355 | 0375
S - — [ 0055

UNIT: INCH, 1 inch = 1000 mil

SERIKINB0S 1A WL T ARl B www.STCMCU.com  STCI5F204EA RS 1T 8051 H vl 3CHewg 22
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1.8 STC15& %58 45 2 AN

1.8.1 STC15F204EA &% & Kl ap & 3N

ST x 2 xx xx

- 35 X - XXXX XX

41 28
BRI
#11 SOP, SKDIP

ARG
I: Tk, -40°C ~85C
C: kg, 0°C ~70°C
TAEAE
35 LAESZE AT $|35MHz

HEAFFE : B HIHEEPROM, 15 A/DH

{UHA FH:: TLHNEEEPROM, 4 A/DE:#
A KN,

O TK TS, 028 2K %, 03 23K 7T,
0452 4K 7, 05Z5KFTY, 0642&6K 754

SRAMZS A K /N: 128%2 = 256
TAEA

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

STC IT 8051, [FAIFEH TAEMIZET, 8L #-051116~121%

SRR RII8051 B A WL A 7]

BB : www.STCMCU.com  STCISF204EA %1 1T 8051 o FHlrh cHeid

23
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1.8.2 STC15F101E&R %8 F #1452 AN

STClé_x 1 xx  xx - §5 X - XXXX XX

T emx
8
EE e it
#11 SOP, DIP
TAERE
I: Tk, -40°C ~80°C
C: ik, 0°C ~70°C

TAEAR
35: LARSZ ] #|35MHz

HETH © 4f WHLEEPROM
EETHE © EHNHEEPROM

2SR, e

0042512775 e, Hds),
01 TKFH, 02 22K 7,
03/E3KF, 044K,
054& 5K T, 06 /26K 7172

SRAMZS [A] K /N: 128%1 = 12877
TAEHE

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

STC IT 8051, [FIFEMTAFSARM, A iH8051 (116~121%

RERECRMIR0S1H ML A B M : www.STCMCU.com  STCISF204EARFI 1T 8051 8 )5 HLeh C ik re 24
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25 STCI15F204EAZFIRIATSEN, MR RSN
2.1 STC15F204EA R 5| 8 Fr 4L A PO ARA $

STCI15F204EA RV B FHLHAAE — MBI — W ERER/CHR &P, +1%E 50
(-40°C~+85°C), “H i FIEE5%0
2.1.1 NERA]ERT s & At 43 55 R0 43 5 &5 12 25

WUR A AR R G ThFE, I Bhde AT 2085 1) FH IR b 20 47 4% 1) 25 7 28 CLK DIV Al #E47
B Bh oA, AT 8 B R MLZE B RATR T LA,
IS} 73 A2 47 2 CLK. DIV &7 1 5 AR -

SFR Name | SFR Address | bit B7 B6 B5 B4 B3 B2 Bl BO
CLK DIV 97H name - - - CLKS2 | CLKSI | CLKSO
CLKS2|CLKSI1 | CLKSO |%343i)5 CPUR PR TAER 8

0 0 0 P R/CHR I I 8/ 1, A3 43

0 1 P R/CHIR 3% ) /2

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

0 1 1 P ER/CHR% B 8 /8

1 0 0 P ER/CHR 3% B %9/ 16

1 0 1 P R/CHIR 3% B 84/ 32

1 1 0 P ER/CHIR 37 B 8 /64

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

ANy 45 000

-
l

001

010

011 R (SYSclk)
E RPN &)

-';

X
o)

(5 MHz — 35 MHzAJ %) 100

TREL A+ 1% (-40°C~+85°C)
(IR T RN £ 5%0) 101

110

|
|
|
|
|
|
|
|
P ER/CHR I (IRC_CLK) —»:
|
|
|
|
|
|
|

+128 111

i |- iR
N 95}
I H )

7
CLKS2,CLKS1,CLKS0

DT

LEREBRIB05 1 A HLIIF AW B ML : www.STCMCU.com  STCISF204EA RS 1T 8051 B )7 Hleh s HEr 25
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2.1.2 AIYmFERT SR

H =Rl g FEn Bh4 . IRC_CLKO/P0.0, CLKOUTO/P3.5, CLKOUT1/P3.4
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 FHIRC_CLKO/PO.O%E i H B

IRC_CLKO/PO.0 4 H1 45 1 (HIRC _CLKOZF /7 25 (JEN_IRCOAz#% ], % HEN IRCO
(IRC_CLKO.7) " }¥$IRC_CLKO/PO0.0% AL & 9 A i R/CHR 35 i it . J85d 1% B DIVIRCO
(IRC_CLKO.3)f7 A] LA B P HR/CHR 3 I8 B 1 i AR 2 IRC_CLK/238 72 IRC_CLK/1(AN3-4ii)

BN R R T RE 2 A7 25 IRC_CLKO (Mi}i: 0xBB)
b7 - EN_IRCO :
1, JIRC_CLKO/PO.0E JHINC B 4 P HR/CHR % B i H
0, ANFLEIRC CLKO/PO.0% HIEC B A P BFR/CHR % I

b3 - DIVIRCO :
1, AEBR/CHR G I B i AR e 23041, gt B4R = IRC_CLK/2
0, PNERR/CHR ;N B1 0 AR A0 A, i B = IRC_CLK/1

IRC_CLKO#i A #BR/CHR % M4 th s TRC_CLKHR N HR/CHR 5 I Bl 43

INT CLKO : External Interrupt Enable and Clock Output register

SFR Name | SFR Address | bit B7 B6 B5 B4 B3 B2 Bl BO
INT_CLKO 8FH name - EX4 EX3 EX2 - - T1CLKO|TOCLKO

WA FI I CLKOUTO/P3.5 HICLKOUT 1/P3 4% iy H Fief o

CLKOUTO/P3.5 it &b Hi 721 FHINT _CLKO %717 #% I TOCLK Oz 47 il

CLKOUT1/P3.4 i Bl H 7% il FHINT_CLKOZ¥ 77 2% [ T 1 CLK O 2 il

CLKOUTO /%t B 8455 e 52 i 4 0% il , CLKOUT LA{Y 4 H A 4ot 43 256 P s BF % 142 1, AR S 7
SE I 5% 75 2L AR 52 I 45 AR 0 (1647 A Bh B AR 20) B2 (B A B B AR B, RE A
FHNEFR) 7 I 25 I, 413 CPU S 52 E v 1.

EE IR R I BE AT 785 INT _CLKO (Mihl: 0x8F)
b6 — EX4 : SRS E4 (INT4)
b5 — EX3 : SRUFAMERPNTS (INT3) .
b4 - EX2 : RRVFAMERFWT2 INT2) .

SERECKMIR0S 1 AL AR BN www.STCMCU.com  STCISF204EA R4 1T 8051 H A HLhSC4Rm 26
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bl - TICLKO :
1, ¥§P3.4/TO% PHIEC B 4 52 i LB B4 HH CLKOUTI, 4 H B o= T 13 HH % /2
A I A/ TR T TARAE E I a8 200 (1640 B 3 H AR )
WIRC/T=00U:
T1TAEFEI TR (AUXR.6/T1x12=1)H} 1% H A% = (SYSclk) / (65536-[RL_THI, RL_TL1])/2
TILAEE12TAE :U(AUXR.6/T1x12=0)] ()% H A% = (SYSclk) /12/ (65536-[RL_TH1, RL_TL1])/2
WERC/T=1, EN 3%/ HESTUR N ARk (P3. 5/T1) it%L,
TR = (T1_Pin CLK)/ (65536-[RL_THI, RL_TL1])/2
A a5/ TR T TARAERE A2 (847 B 2 E A 0)
W C/T=01:
TITAEE I T (AUXR.6/T 1x12=1)B [ H 4915 = (SYSclk) / (256-TH1)/2
T1TAETE12T4E30 (AUXR. 6/T1x12=0) i i 472 = (SY Sclk)/12/(256-TH1)/2
WRC/T=1, EN 8/ HEERT U A S Ak (P3. 5/T1) %L, i
AN = (T1 Pin CLK)/ (256-TH1) /2
0, ANFVFP3.4/TOR I AL B A e i LI s

b0 - TOCLKO :
1, KP3. 5/T15 HIRC B Ny BT OB £ HE CLKOUTO, iy th P Bz = TO H %/ 2
I A /TR TO TARAE € i a8 200 (1642 F 3l H2HeAR 0) 1Y
WIRC/T=00U:
TO LAE/EITEIF(AUXR. 7/TOx 12=1)H % i3 = (SY'Sclk)/(65536-[RL_THO, RL_TL0])/2
TOLAEFE 12THE 2N (AUXR.7/T0x 12=0) I} )% L 454 = (SY Sclk) /12/ (65536-[RL_THO, RL_TLO0])/2
WRC/T=1, EN 8/ EER TR A B Ak i A (P3. 4/T0) %L, M
F AR ARIER = (TO Pin CLK)/ (65536-[RL_THO, RL_TLO0])/2
B E I /T BB TO AR 7E I B2 (S A BN B B =) , Qe e/T=0 ELI:
TO TAETE I TR (AUXR. 7/TOx 12= 1) (1141 HH AR = (SYSclk) / (256-THO) / 2
TO TAETE 12T 3 0(AUXR. 7/T0x 12=0) i [F % Hi #5125 = (SYSclk) / 12 / (256-THO) / 2
WHRC/T=1, EN 3/ EERTOR A B Ak g (P3. 4/T0) 1%L, I
AN ATIER = (TO_Pin CLK) / (256-THO0) / 2
0, AFAVFP3.S/TUE ML AL B A 5E IO I b Hh

AUXR : Auxiliary register

SFR Name |SFR Address| bit B7 B6 B5 B4 B3 B2 Bl B0
AUXR S8EH name TOx12 T1x12

AUXR (Hbil: 0x8E)

TOx12:

0, ENER0RELR051HE, 12434,

1, TR E0MHEE —RAES805111 1264, A
T1x12:

0, ENE1RAESR051HE, 12434,

1, TR 1IIHEE L8051 126, A

AR RG0S 1T WL IF AR HMEE: www.STCMCU.com  STCISF204EAF 41 1T 8051 8 jy ML (T 27
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R Ih e 5 7E 25 IRC_CLKO/INT _CLKO/AUXRICIE S A

sfr IRC_CLKO = 0xBB; / /IR R Th BE 25 /7 8 IRC_CLK Oy btk 75 B
sfr INT_CLKO = 0x8F; / /G0 R T e FF A7 25 INT_CLKO) b tik 75 B
sfr AUXR = Ox8E; / /REIR T RE 25 A7 2% AUXR [y i bk 75 B

KRR I e 51725 IRC_CLKO/INT _CLKO/AUXR I 48 = 7 1 -

IRC_CLKO EQU  0BBH SHT G N AR R T g 7 A7 2+ IRC_CLK O b ik 75 B
INT_CLKO EQU 8FH SHTEE IR IR D B8 25 A7 25 INT_CLK O il 75 B
AUXR EQU 8EH SRRIR DI F 7 28 AUXR i ik 75 11

AEREKII805 1 A ML AR B M : www.STCMCU.com  STCISF204EAZRFI 1T 8051 A Hl S He
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2.2 STC15F204EAR T FH A BER

STC15F204EA R 5 7 ML ] LUIZAT 3R 48 s s LR DUHE, BN E: R, =
PR A A R . IE% TAERR T, STCI5F204EA ZR %124 F AL S ThE &2, 7mA ~ TmA,
T AR R (R SR THFE S <0.1uA, 25 PR T 0 i 7R DR 1.8mA.
R ABE X B e 2 A28 CLK DIVl i 2 RS 2ORH it rABE = )b N ey FRL 428 o) 27 A7 48

PCON A NALH5 . PCONZF A7 A% 2 LU :
PCON (Power Control Register)
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO

PCON 87H name LVDF | POF GF1 GFO PD IDL

LVDF : fiRHcks AR EAL, HETmEﬁEJ—*"MJﬂPLﬁmiﬂT*M

FEIE S AR R ARSI, SR Py 8 LA H e Ve o IR TR H AR I TR fe s, 162
HEL SRS PR S IR, BIFE A AR B Ve e TR A I H H
IR, ANEABCAH R AT W, iz E s . S E RS0, WE0)E, W
AR LA f IR Ve e AR SR TR AR I TR HEL T, 28 e B it B O L.

FEHE NS AP AT, A0 SRR A i B R A SR VF AT AR A, AR R A\ B LS
Ja s AZAR A FL A AR CARAR DI RE . A e SevF il AR AR A I P e, U 2E A
RS, AR B AR SR T AR, £ A B8 AR AR Ve o IR AN TR FE I
Je PRAAR A I A i, FRRMCU M st HEAR S e

POF: FHEAMAREA, Flrilisd)aE LR, EREMREAANL , AT HERMHEO .
SCPRRN L EEAWLE EREA GARED , R HEME L GMEE AR A B E S AR E
fr. WEETTHEA. BAFRAEEFLMELD), AHEL W T ERA

TERIIAALTE 7, I
POF/PCON.4/Z: 75 A1

\/

1 wa - -

5 ST RN,

LR RET R

— SR T,

J@T@O o HL A i
Il R R
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PD: R EINF, #E A\Power Down s, T AMSH T b T fih 5 BT B i R, 38 N
BB, PRI SRR, BFIEmE, PTUACPU. SER SR DIREMIFHFIL TIE, W

HANT W4k S TAE. mECPUM b A e i (1 /5B A . INTO/P3.2, INT1/P3.3,
INT2/P3.6, INT3/P3.7, INT4/P3.0

IDL : KHE1, #EANIDLEBEK (FH), FRAGALCPULERN, CPUANIATIE AL, HART)

RERRPFTI AT 284 T AR, WTEHAMER AP IT. EA a8 A i 1&&&1’&%*%&&A/D§Tﬁe“lﬂﬁﬁ*%
AR — A T e i

GF1,GFO0 : P8 TARRREAL, P AT MEEAEA
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2.2.1 RIRER
B A A T DA R AT 40, AT K PR AT, FRAIREMI .
ISF o 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 |4343iJ5 CPUF) SE b TAER &h

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

0 0 1 N S R/CHR 3% ) /2

0 1 0 N EBR/CHR 5 I 8 /4

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

1 0 0 W EBR/CHR I I 88/ 16

1 0 1 P R/CHR Y B /32

1 1 0 N EBR/CHR % I 8k /64

1 1 1 P HR/CHR Y I /128

AN 000

o
I I

001

|
|
|
|
|
| 010
|

|

ot FGTEh (SYSclk)
(F PN RIS

P HR/CHR % Ik (IRC_CLK) —!
(5 MHz — 35 MHz ] i%)
HRIE1% (-40°C~+85°C)

X
N

A

100

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

CLKS2,CLKS1,CLKSO0

RELEAE )
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2.2.2 FIRER

#IDL/PCON.OE N1, HANIEBENIDLE (FH) . EFHERT, LCPUTH &
fFIETAE, HESFEFE . AEBRERN AR, SR8, A/DERENIEREZET. MAEIM
R RS TR T HE 5 H —A“IDLE "# A f7: IDLE WDT(WDT_CONTR.3).
MIDLE WDTALH BB N“17H, FHITERSE “FmRBE" iH 5, BIIERW LIE. %4
IDLE WDTH#EIE“0"R, &I e 887 “ B AT, BE IR TAE. 722 R
N, RAM. HEFRFRER(SP). FEFHEERPC). FEFFIREF(PSW). R INE(A) S %17 2 PR FF
JRA B . VO GRFrE 2 WAL B S U 8 — ZI B RS . SRR 5 R LI BT b
WA ARG IE W B 1T (BRCPULI B A TAEAR) o AT — N = Az m, e ATT#R Al LK B A L
g, PR PR S, CPUKARELHITIRS .

BRI 20T LUB H S WA . AT AT — N T 9 77 AR AR 2 51 IS IDL/PCON.L O Al 4375 5%
MR S AR, B — B S AR ik . ANERSTEIIME A, B EAMPIE, 4L
B X P m B AL G| R A AL HIE 58 75 B R ER 244 Bon - 10us, A REF=AE R AL,
FRERSTS BIRLAG, Z5RE AL, H AP P AP 000004 T 46 1E # T4

2.2.3 HEHEIRER

¥ PD/PCON.1E A1, B HUK3EAPower Down (3 ) 85, AR EBERE, HEBEH
B3R, T IEREE, CPU. EWTEE. B M. A/DEHE= 1 TR, AP dks: T/,
SRR AS W R B A SR VE AT PR AR T, MO A I B T AR T AR, S IUPKE R TAE. HER
A G, FTAT/OM . SFRs (RERETHBE 25 47 8%) 45k N\ fat BB i 0 — Z1 PR E AN AR

ARG CPU M s H AR Qe B2 (1) 4P 307 B . INTO/P3.2, INT1/P3.3, INT2/P3.6, INT3/P3.7, INT4
/P3.0

L R GETC AN R W ECRE SR LA F A SO RIS, T ) P R R I I e AR

{Z INTx

1/0 — +—>
Iz 300Q I I

0.1uF Cl 5MOQ
T [

PRSI T/0 0 B Sl B opiEiR /58 R AOF B, EHEE RS a R ACITE .
FES Y HLE N B 20 BT, RE B 70 s T /0 R, I T L% 0 T L PELR 1 45 ik R L 25 C LK
Hio HIARCTIF AR/ T-0. SVIRF, AMES P ITINTx 227 45 — AN N B v b, AT B 2l i
Fi UM B A 2 i
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23 841

STCI15F204EA R Y| B LA 6F B AL J7 0 ANFRSTSIIME AL, B8, BN, W
AR EREIN AL, MAXS10E I EM R EAL, B IMELL.

2.3.1 SNERRSTSIBIE L

AMEBRST 51 B A7 5t & A IRIRS T 51 BEE I — 5 56 P i AL ko, AT SE B 5 AL &R
fi7. PO.O/RSTHE I | B EC B oN/O M, EDR L E NG AL E I, W /EISPRE AL 7 i 5 o
W PO.O/RSTH i CLFE ISPREFAE - i 4 & B AR AL, FBPO.O/RSTHEZ © H &AL B 5N .
FERSTH 748 s o HE 4 H 2 /D 24 NI BT N 10us I, B A WL NS ARAS, B RSTHE A 4
[ HLF ) %)#M%%’E@ﬁt%ﬁwwﬂ)ﬂ%%BE@OOOOH%W‘&E%U’EO

2.3.2 MHEEN

RPN HBEFEE TS, A SERRTER, TELIAFILRAREN FAE)
Z—) » AEGERIS05 1 B WL TR _F R SC Rk ThRE, P D ZF B SR, SREE R R
FRA. BUSTCHHE H 38 5w 8051  MRHE & P LRI I T TAP_CONTRAFIR T RE 27 A7 4%, SEBL T bTh
Ae. FP R 75 R s A 25 TAP_CONTR HFiKDhAE ZF A7 MLt L SWBS/SWRST it n] LASEEL R 4t
XA

IAP_CONTR: ISP/IAP #5217 %%
SFR Name SFR Address | bit B7 B6 B5 B4 B3 B2 Bl BO
IAP_CONTR C7H name | IJAPEN | SWBS |SWRST|CMD_FAIL WT2 WTI1 WTO
IAPEN: ISP/IAPIHAE fu VF A7 o 25 ILIAPE:/ 5 /#E R Data Flash/ EEPROM
. RRVFIAPEE/ %/%B%Data Flash/EEPROM
SWBS: #fFik#E MH F R )EH%IWEF'EJJ(@O) e NRGISPIREREF X B3 (%1).
B 5 SWRSTE AT & A4 1 LASE I
SWRST: 0: A#fE; 1. PAEBRMGRGEM, W HEAL.
CMD FAIL: 5% T ISP/IAPA 4, FERTAP TRIGIESAW/AShfl & J e, 1, 77 ik fis %

s P SRR P X (AP X)) B S AL IR DI B FH P AR IX (AP X)) TRARHATREF
MOV TAP_CONTR, #00100000B ;SWBS = 0 (i£FAP [X), SWRST = 1(3KEAL)

MRS ISP AR XA A HDI B H P M HFE R X (AP X) FHFIEHATIE T

MOV TAP_CONTR, #00100000B ;SWBS = 0(i&#EAP [X), SWRST = 1 (% Efr) —
MR REFHAR P IX (AP [X) B AL DI 3 RG ISP 518 7 X AT IR 7 -
MOV TAP CONTR, #01100000B ;SWBS = 1(ZEFKISP [X), SWRST = 1 (3% E A7)
NRGRISP AR 7 XA B AL IR VI B RG ISP 887 X aE AT FE T

MOV TAP_CONTR, #01100000B ;SWBS = 1(&#EISP [X), SWRST = 1(#EAL) —
KGNS RAEAL, A MR RE A as f 2 S BIVIMGME, 1/0 DWaiai
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233 FBEE[N

YR RVCOIR T i R AL A I T A FER I, Ay 24 R AR B A . 9 AEVCC_E T
F EHRE AN S A, SER8192 B, B AL

2.3.4 MAXS10E B EHEIKRE L

STC15F204EA 25 5 WL 3 RR T MAXS10E I A7 FL % . T MAX810% FH & A7 FELBR7F
STC-ISPZmAE &% R4 Fui4r, WILLJG b o A7 5 K P2 AR Z945SmS B AL AE RS, EALA REMfife b o

2.3.5 NEPREHNE AL

W7 EE AR RS B R AN, STC15F204EA F HLib A5 — 2H 5 A] & (19 N 38 A 1)
R o 2 H B T VOO T A BB AR S AS I (LVD) IR B s i, AT = A4E A (T4 A2 £ESTC-1SP
AL/ BE PRI, VAR AT A, B A I T4 A 8 BN AT TR L) o

STC15F204EA H. 5 HL B T 84 T ik PN B R AT T THE L R o R A T AR E T
STC15F/L204EA 5. F HLATA IR HeAS U T 1Al F s o

SV EL P AL ER LR ARSI T TR P I -

-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

WA 7 B fd FH ) /£ STC15F204EA R BISVEL AL, R4 A 7 AT DAAR HE 58 AL FK S B AR
TESTC-ISPRFERS HIEFE LR F Fr gl b fR EAS T T TR R AE AR AL TR . 0 W T T
YERIZESE20MHZ LA I, BT Dk 4. 32V RAE R AL TS L s T N ARSI 2 12MHZ AR
i, AL RS, 82VHL AR A E AL IHE HELE

3. SV BL AR I A 00 T TR FL 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
2.44 242 243
2.29 2.26 2.26
2.14 2.12 2.12
2.01 2.00 2.00
1.90 1.89 1.89

W PR B ) /& STC15L204EA R 513, 3VEL A HL,  HB-4 F 7 AT LAARHE 5 A LA SE B T4
AZEAESTC-ISPYwFE 28 H ik B R A Fr gl th R A T T i R AR A B AL TE R . 0 iR
N ARSI 20MHz LA BB, BT LAk B2, 82V R AE 9 I SR A I ST AL T TR M e s R AR
AR S 12MHZ LN E, AT DL, A2V AR N A7 TR FL % o
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WIERAESTC-ISPHRAR/ ek H 7 B FR P, ASFHAR A I 4 BN A I = A7, IAE A
JRE R P R A 0 5 B ARG A I o 224 YR FRL R VOO T P9 BB B A (VD) ]
R RIS, ARG P Wi SR AR S AL(LVDF/PCON. S) gl 2 W A4 B A7« 1 SRELVD/IE. 6 (% A6 ) A
Wi VAL B L, KR S SRAR AL AR P AR — M A B

FEIEH TAERZ N TARIRZS R, WS Py 8 AR R Ve & TR EAL N TS B, i A Wy
K bRELL(LVDF/PCON.S)HZN E 1, SN A W& B4k v ook, BIFEA# TAEH EVee
TR ARSI T TA RS, ANE A A VR ERN W, LVDF/PCON.SHERE B N1 %A E
FH#AEIE0, 7E0fE, WNI T/EBEEVec /R FAREAN T EE, ZM2 X EFRENL.

TERENFs M TARIRAS AT, G0 AR S 0 H B AR e e v ml = A v, AR N B BB
AR R AT I F B% A T A CABRR DO FE . G SR 7o v ] 7= AR s Aar I+ B CRE S (149 H W7 70 V67 42
ELVD/IE.6, " WiiE RbrENZLVDF/PCON.S), NIAEHE NS AR RS, 20 AN e i 4k 5 T
1B, TEWNHB TAE B E Ve /R TAREAN I THE B K )G, FeAEMRERN F R, FREMCUMEE RS
M

R HAS I B ) — D E N AR RS (K, AN ZEHR{FEEPROM/IAP

R | G TE | BN TE | 4Encuikn | Sange | s omed]

HEEEBLAE ClemEpaismE) @4y BT 21y BT
\ STC15F204EA
RIBVEFHL

EMBE MERIRE W O e © LN
EHEHREXSHEINEE ] O 6 W

o SR PSS | B L o . I 5STC15 R 41
T4 GRS PR L8 i, o
FEEhENBE R S [ e

AR AGEII A P

THIWESET ¢ usCw  EENEEREEe) [ - Oeeran
L i
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A HE R A 51— 25 778

PCON : HLi 4% il 27 A7 4%

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

LVDF : & Al br £ A7, ITEIT&;MEEJ“*A@JEPU%L@**T*M

PEIER TR TARRASI, 0 5 T AR Hh R Ve oI T FR T THE R, 243 21
BB, SICERI R R SR AV, BIZE 3 LA R Ve S TARE K A pi
FERY, AREA A VR, AR E L. R, 05,
PR A H R Ve AR TARE K TR IR, VR0 Sk 1 3 i B L.

FEAE B TR AS AT, TSR R I Fhu B o B A0 VT e, U7 ot
o R R LB AR DRI, B Ao VTP A SRR TR 7, TERE
BB, AR B AR T AR, 7574 35 A Fh TR Ve 6 TR R Kl 1 THE I
o AR TR BT, AENCU M LR S B

POF: LHEMbrES, BAVUEHREE RH, FBREMREMANL , WHKRAEE .
PD: = AL

IDL : 2SRRI AL

GF1,GF0 : WMMEHH TIEbREAL P A UERA .

IE : il e vF2r 7 as
SFR name | Address |  bit B7 B6 BS | B4 | B3 | B2 | Bl | BO
IE A8H | name | EA | ELVD |EADC ET1 | EX1 | ETO | EXO0

EA: il evreisdifii, EA=0, b %Mﬁﬁﬁﬁﬁqﬂ%ﬁlﬁ;}z EA=1, FFicHiT.
ELVD : ARJEASI A W R 4-62, ELVD=0, 25 (EGEAS M R K, ELVD = 1, SOV A o .

TP ;o 5 s 25 17 0

SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
IP B8H name PLVD | PADC PT1 PX1 PTO PX0
PLVD : 1EEJ£$"{)F'JEPLM?E§'@&E%J@, PLVD=0, 1EEE7I‘"0”JEPLJTMEW55‘6?& PLVD = 1, k&4
WA A I e 2
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2.3.6 Al 1R(WDT)E (i
TSR/ RERT/ MTEMRERERTEENRG D, N TP “ REGAERE GO
T, ZFTH, MCU/CPUREFI K, SRAG KN AR T/, @% &5 35 1, g
MCU/CPU A{EHRLE 1 [8] P 4% 22K 15 1) & T 100, A AMCU/CPUAL T #RAS, BT T2
HRIEMCU/CPUBE AL, 1 2R G HH VKT ARt AR AT F27 . STC15F204EA R 1 5 ALY
gl TR T DI RE, R ML RG] SRRSO R/ v . vt ThEe, FRATTHG
o NRFR T RE A7 £ 45 WDT_CONTR:
WDT CONTR: % | ]Ji(Watch-Dog-Timer)4% | 27 17 2%
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 FunctionT/j i

WDT FLAG: When WDT overflows, this bit is set. It can be cleared by software.
BTG AR EAL, MU I, A E L, v A IO,

EN WDT: Enable WDT bit. When set, WDT is started
BIVRRVEA, HEN “1 7 B, BIES.

CLR WDT : WDT clear bit. If set, WDT will recount. Hardware will automatically clear this bit.
BTG COAL, BRI, BT VK SR8 R B 3hiE <0 "t .

IDLE WDT:  When set, WDT is enabled in IDLE mode. When clear, WDT is disabled in IDLE
A M“IDLE "0z, HECE NI, BIIHERSE SRR 1+
IFOZANS, FBIVMENSRAE WL AT

PS2,PS1,PSO:  Pre-scale value of Watchdog timer is shown as the bellowed table:
B VHEN ST HUE, 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

T | 1] o 128 258

1| 1 1 256 58

The WDT period is determined by the following equation & | J %3 H B 8] 115
F 103 tH i [E] = (12 x Pre-scale x 32768) / Oscillator frequency
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B h A 12MHz «
F 1 U 1] = (12 x Pre-scale x 32768) / 12000000 = Pre-scalex 393216 / 12000000

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

BBl 11. 0592MHz -
v H A= (12 x Pre-scale x 32768) / 11059200 = Pre-scale x 393216 / 11059200

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

*/
/* --—- STC MCU International Limited */
% e ORSTC 15 RN FHL 70 B H R B e
/* --- Mobile: (86)13922805190 */
/* —-- Fax: 86-755-82944243 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
7 W B P i FH BT SCE P SRR, e */
/% WEERE T R e AR B 1 AR I TR AR - */
Jx */

s AJEH N TR P AESTC-ISP Ver 3.0A.PCBI) &g fE T A Fill s, AHCH TARRSAEPL O i
7N
AT R ok AR E] = (12 * Pre_scale *32768)/Oscillator frequency
WDT CONTR EQU  OCIH ;& 14k
WDT _TIME_LED  EQU P1.5 ;H P1.5 il [ 1H0% H K R FE LT,

S TV T TR AT R 22 s KT S PR T ] B AR R B Tl R
WDT FLAG LED  EQU P1.7

JHPLLT G TG R E AR RT, W R R NE T T B AL

Last WDT Time LED Status EQU 00H ; {748, f7flE | 14 i () a7 k] 1) b — VRS AL
‘WDT AR (T B0scillator frequency = 18.432MHz) :
;Pre scale Word EQU 00111100B  ;i&O, BahE 14, T/#i%=32,  0.68S
Pre scale Word EQU 00111101B HO, JABNE I, TsrAid=64,  1.36S
;Pre _scale Word EQU 00111110B  ;i&0, B3l 140, Tm#i%=128, 2.72S
;Pre_scale Word EQU 00111111B  ;i&O0, JAshE 144, Tisr#i%=256, 5. 44S

ORG  0000H

AJMP  MAIN

ORG ~ 0100H
MAIN:

MOV A, WDT CONTR il T N E T B AL

ANL A, #10000000B

INZ  WDT Reset ;WDT_CONTR. 7 = 1, FHIMEAL, BRERIE IS AT
;WDT_CONTR. 7 = 0, LHLEL, ¥WHZN, RAM HICH & ABEHLE

SETB Last WDT Time LED Status ; EHEA,

S HIEACE 11 B TR 7S AT BRARAS AL = 1
CLR  WDT TIME LED s BHEALL, AR T R R R AT
MOV~ WDT CONTR, #Pre scale Word JEENET
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WATTI:
SJMP  WAIT1 SEIABATAE S (N, 254A0E T 1 B B2 AL

;WDT_CONTR. 7 = 1, B IMENLL, #JF3), RAM HICHABFEAE, NELHAIE
WDT Reset: SEIVREAL, #J53)
CLR  WDT FLAG LED e I TEAL, M E T s AR N T

JB Last WDT Time LED Status, Power Off WDT TIME LED
R VRERAR R BLT, SHOSEARRLT
MR T 1A TR 20T 1 L — YRS AL % & WDT TIME_LED 4T,
s PUCGEARUGHIE K, 35 BRI KA
CLR WDT TIME LED ; RIRIEKAK S5 1M i )48 s AT
CPL Last WDT Time LED Status ;4% [ 14 H I [AIFE AT 1 b —JCRAS A BUR
WAIT2:
SJMP WALT2 AEHMPATAE ) (A1), SEAFE 110 tH B AL
Power Off WDT TIME LED:
SETB WDT_TIME LED ; ERSEAERIE K E [ 1M I (8] 46 7= AT
CPL Last WDT Time LED Status ;47 1% tH B4R~ AT 09— RS ALEUR
WAIT3:
SJMP WAIT3 SEPAT AIE ] (L), AR 1T 1% tH 2 AL
END
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2.3.7 REHEMMREENEN

PR AT

e

EAYSEIF=ENA

WHE T IR AL

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

it 3 P2 A RESET R A=
It A

SAERGE WP X 0000HAR T 45 ELAE IR
TR

JEAITXTTAP CONTRZ: 1%

2AE ARG FEFP X 0000HAR TT 46 ELHEIA

i;ni)\onr‘ﬁE@ﬁ’E R PR
JEITXITAP CONTRZFAF | &1F RGN R G ISP B2 X UG AT HE
FHIENGOH LT |7, AR EVRISP R &t )E, &
A A AR PR X AT P R
IR ., 228 2G5 R GE ISP 1 AR FE IX T A AT 7%
A v | RGEE =
R RBIR AL ;%;igﬁi%' K IRE A ISP F RS TS, &

BOLALB AR X ST T PR

SRR RII8051 B A WL A 7]
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FIF HREFESIEIRIIGE S 775 (SFRs)

STC15F204EA 2 51| By AL RE 7 A7 it o A EUHE A7 fifi o A2 2% M7 g ik 1) . STC15F204EA
RIVE AL T A TR A2 802 - L Flashf7 48, AREVI MAMIEAR P Ak a%, BN I
5] 15 FE 7 A7 i e (1 S 26 . STC1SF204BA R H L AL A 256715 A A ds, Hds
128571 P KRG A7 2% 5 Rk T Re 29 A7 %% (SFRs) Sl ik 858, S FH skl i AS [5] i S5k 5
HIILAX 4y

3.1 EFFhERS

PR A7t s F AL P RER « SR AR AE 255 B . STC15F204EA & 51 5 1 WL N BB 4E ik
T 1K~6KF 5 i FlashfE F /70 28 . STC15F204EA & 41 & Fh AU -5 B F BB R Flash 774 i ) 3t

HEUR R PR .

17FFH Type Program Memory
STCI5F/L201A/EA | 0000H~03FFH (1K)
6K STCI5F/L202A/EA | 0000H~07FFH (2K)
Program Flash STCI15F/L203A/EA | 0000H~OBFFH (3K)
Memory STCI15F/L204A/EA | 0000H~OFFFH (4K)
(1~6K) STCISF/L205A/EA | 0000H~13FFH (5K)
IAP15F/L206A 0000H~17FFH (6K)

0000H

IAP15F206A ¥ 1 HLFE FP A7 fiti o

B HLEN G, FEETHECE (PC) N 25 90000H, MOOOOHM TG FFUEHATREE . A 41 T I
KRR PN Ul CURR A Wr el &) WA TR AR A o, BRI+, A Esa —
AN N Tl e R A RS B R S, B AL Sk B LA A N 1 Bk 2%
PATRERE o AR 0 b B IR S5 F2 R N 1 Hi ik /00031, 52 I 28 /1 B0 b T IR 25 A FE N
1 M1k 2 000BH, A1 A W7 1 o W7 IR 55 F2 3 N 1 ik /2 00131, 5 e 88 /088 11 wh B IR 45 72
FEIN UL /200 1BHES o B 2 A R BT AR 45 A2 77 (1 N 0tk (H B ) o) L ER R T 295 . el
TABAR A T N Ik ) [R] RS X () (842 1) AR, —MetE ol N ICiE R A7 e B ) B IR 55 A2 )%
DRI, — FRCAE o B 2 R b ik DX S A2 i — 26 T AR AR e RS F8 4, 48 1) LR A7 IO B IR 55 72 7 1 2
E] LT

FE 7 Flashf7-fif 8% 1] R4k e R mFEHE S 10 75k LA L, B T3 A i RS A 7 (8 1 .
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3.2 HIRF#EER(SRAM)

STC15F204EA R 5 5 A AL BB 52 Al T 2567 FRAM, 7] FH - 77 J30RE 2 #0047 1) P i) 458 SRR
FEEE . WERAMPIZE M an R AT, bk YE El £ 00H~FFH.,

FF TFH
A #RAM ) JFH
80 bit Addressable
20H
[ e B3 |1FH
Bank2
00 10H OFH
Bank 1
Fr £ RAM 08H
Bank 0 07H
00H
K128 JSRAM

PN BB EIE A7 0 28 w40 N3RS IR128FT5RAM (5454805138 %) . =128 T5RAM (Intel
7E8052FR Y R T /51128 FIRAM) S RrIR T RE 2 A7 2 [X o (R 128715 AL AA it 2 BE v] B H2 S0kt
Al k. R 1287 T RAMAS 5k Th i 73 A7 o X S F AR (R bk St B, #B 4 F SOH~FFH,
kb2 (F] AR S B S, (HBE LR ANLIY, A IS AN R ik SO A X 43 . =128
TTRAM R Relalie F-4k, FPRIhRe & fAas X R T EHE 4k,

128 T RAML AR @ FHRAMIX o 38 FHRAMIX X A] 43 A TAE S A X, wIfc 34X, P
RAMIX FNHMERR X . TAE 2947 22 40 [X Bk MOOH~1FHIL32B (775) BT, 40 RA4 (B —4 R —
Nfrasd), MABESNNIN TIEFA4, M5 AR~RT, HE T AR, @
A TAE AR, AT LUREIEBIEE . RO~RTAE AW 1E0%, R4 2 oy 1 HAA1E
A . R IR FPSWAF1E 2% 1 (RS T AIRSOZH & vk 8 4 w48 FH B TAE S AF 882 . WL R 35PSW
FAF AN o ATAL T HEX AR hE M20H~2FHIL 164 735 8.0 . 20H~2FH 5 G BE AT 1] 3B RAM
BT — AR A ] DO B A A — A B A Y, HE 12846, BTGk B (1) ik v A
00H~7FH. {7l H Z00H~7FH, WHIRAMAK 128775 )ikt /£200H~7FH; MAMERE, —
FHuhE R —FE, bR b T B AR XA A Hhkdg R e — AL, T bk [
=R, R ERARIEA X 5. N EBRAMA I 30H~FFH 5. 70 42 A 7 RAMAIHE %
X —ASLLHIHERRTREN (SP), FHTHRMIMEARIX . R HLEALfE, HEARFEESPNOTH, 4814 T 1
ETF AR A0 HIRT, Kk, VIR 7 # R AT SP B VIME, — M B 7ESOH LA 5 17
NH.
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PSW : BEFREFEES
SFR name | Address | bit B7 B6 B5 B4 B3 B2 Bl B0

PSW DOH name CY AC FO RS1 RSO ov - P

CY : FpEfr. ATINEIZER, MEE A RIBTAI A B0, BRHAT IS i (A,
CYAN1; 2 A0

AC . BEATEEBOAL . AT INEIS SIS, MB3fAA#AL, sRAT LIS B3 E AR, ACHL;
2 N0, & BB PR EACH H & A T TBCDRS YL . Jidis B,

FO : F)#rEAL,

RS1. RSO: T/EZFAFR$MERRA. R

RS1 RSO 2 H A ) A 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 thAr &N
Bl : {REAfL

P : FHESREA. ZAREA G AR B MERACCH AN B AR . 5 B nRACCH 1A
BONTHL WPEL; 2 EIN2EACCH AN BN B E (50 I, PAZAO

I ST (SP):

HERRFREN & — AL F A7 2% "B e HHERR T AE S RAMBR I B . RGBS,
SPHIUEALOTH, fH1SHEM F 52 L HOSHEL JLH 4h, 5 FE08H~1FHH L 8 T TAE& /a4
1~3, FHERFRIFTHEEXEEX, i SPAE 4% Ay 80HEL B K fK{E N E . STC15F204EA
ZA B AU MER S 1) B A, RO I NHERR G, SPIN G K.
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3.3 R IIBEF 723 (SFRs)

FEIR T RE 27 775 (SFR) J& FHSR T N & ThRE BB it A7 A B L ). WS A0 P s ) 2 A7 % IR
DR, B—MERIIEEFIRAMIX o STC15F204EA 241 5. WL B Th e 27 728 (SFR) &5
128 S RAMIL F AR [A) (g b b JS L, #0456 FH SOH~FFH, 55k I e 27 17 2% (SFR) 020 FH B4 50k 4R
i

STC15F204EA R 51 88 5 AL RE R T RE 27 A7 2% 24 Bk I bk B G 4 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
OE8H OEFH
OEOH| ACC 0OE7H
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 xx11,0000
0/8 1/9 2/A 3/B 4/C 5/D 6/E 7/F
e—— -~
—_—
T AT fr 4
CIEDAS SIS

HR: ARG HNE RS S B BRI A P LA AT AR, ANBEWE e SRERR AN FT LAEAT AL 484
AR RG0S 1T WL IF AR HMEE: www.STCMCU.com  STCISF204EAF 41 1T 8051 8 jy ML (T 45
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frst A5

izani=) L A AN
w5 T PP . ep | AL
PO Port 0 80H | Po.7 | Po.6 | Po.s | Po4 | P03 | Po2 | Po.l | Poo | 1111 1111B
SP HekRFBEl 81H 0000 0111B
DPTR DPL e e (%) 82H 0000 0000B
DPH e (=) 83H 0000 0000B
PCON R fE A | 87H | - |uvoe|por | Ge1 | Gro | PD | DL |xx11 0000B
TCON | sEnf e 27788 | 88H | TF1 | TR1 | TF0 | TRO | IEI | IT1 | IE0 | 1TO |0000 0000B
TMOD Eﬁ%ﬁ%gﬁﬁﬁ 89H | GATE| o | M1 | Mo |GaTE| ¢ | M1 | Mo |0000 0000B
JE B #F 08 AL
TLO 25178 8AH 0000 0000B
SE I 2% 8L
TL1 2728 8BH 0000 0000B
SE I B0 = 87
THO % 7758 S8CH 0000 0000B
SE I A% 17847
TH1 2188 8DH 0000 0000B
AUXR B ey A 8% 8EH | Toxi2 [Tixi2| - | - | - | - | -] 00xx xxxxB
A8 H BT SO VR RTINS - [ex4 [exs [ex2 | - [ [riciko [rociko
INT_CLKO s 1 25 758 8FH x000 xx00B
P1 Port 1 90H | P17 | P16 | P15 | PL4 | P13 | P12 | PLI | PLo | 1111 1111B
pimi | P! D*%iggﬁaﬁﬁﬁ 91H 0000 0000B
pimMo | 7! D*’E‘E%%BE%X? 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 | Wi | 97h | - | - | - | - |ciks2|crkst| cLkso |[xxxx x000B
P1ASF P1 Analog Funf:tion 9DH [p17asF[P16ASF|P15ASF|P14ASF[P13ASF[P12asF[P11aSF[P10ASF| 0000 0000B
Configure register
P2 Port 2 AOH | P27 | P26 | P25 | P24 | P23 | P22 | P21 | P20 | 1111 1111B
IE T RS A% | ASH| EA |ELVD|EADC| - ET1 | EX1 | ETO | EX0 |000x 0000B
P3 Port 3 BOH | P37 [ P36 [ P3s | pP3a]pr3z]|prs2]p3r] P3o]11111111B
pam1 | 7 D*’E‘EEBE%"*? BIH 0000 0000B
P3MO P?’D*’E‘igffﬁﬁﬁ B2H 0000 0000B
P Hl R JE g 7 fE S | BSH [pLvD[paDc| - [pTi | Px1 | PTO [ PX0 |x00x 0000B

SERECR 8051 8 A WL THA ]
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e ik Hihik {7kt X 755 SAE
MSB LSB
Y . N
IRC_CLKO W”BRLCH]L%.MH”E' BBH [ENIRCO[ - [ - [ - [ pivirco [ - [ -] - ]oxxx,0xxxB
AAEE
ADC_CONTR| A/Di#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 | & 1=k Z& /74 | C1H WDT_FLAG| - |EN_WDT|CLR_WDT|IDLE_WDT| PS2 | PS1 | rso | 0x00 0000B
IAP_DATA | ISP/IAP #i #5735 /7#% | C2H 1111 1111B
ISP/IAP 784 ik
IAP_ ADDRH N o 0000 0000B
_ % 1758 C3H
1ap_ADDRL | 1SPAAP IRSHLIRAE | ypy 0000 0000B
AT AT
IAP_CMD |ISP/IAP iy & #5fras | CSH [ - T - T - T - T - T - Twsi [ MS0 ] xxxxxx00B
I A >
IAP TRIG ISP/IAP fir & iR &5 C6H XXXX XXxxB
- 1125
IAP_CONTR | ISP/TAP¥5 i 2517 %% | CTH [IAPEN] SWBS|SWRST[CMD FAIL| - JwT2] wT1 | wTo | 0000 x000B
PSW | Btk sass | pog Ll ac L ro [reifrsofov] - [ ® Jo9900x08
ACC Zm#s EOH 0000 0000B
B BAF A7 2% FOH 0000 0000B

T T 16 B ) A 28 — R 58051 8 AL FH A — L2 47 2
1. EFITHERPC)

PRI S PCEY R | —AST Y, AEFSFRZ . PCFK 1607, 351 TH kil ig 4 H
ITIRF B 254728 . B ML B E A G, PC=0000H, 38 H] 5 K AL MFLF I & e FF e AT 2
o

2. HEINg8(ACCO)

FUINESACCAES05 1 WL N i e s FH B 27 A 2%, AT BAEA. & H TAA S INHE RS2 iz
HI B e E R .

3. BHFRHR

B2 A7 e fE eV MRz B i 5 BN gs ARG &4E . MUL  ABHE A3 BN AR 25 47 28 B
HISALTCFF 5 HUkH e, FrfF i 16A e F R = T A IAEAT, = P T AFAEBY . DIV ABFE4 HIB
FLLA, BEBTRIEMAEAT, RBUFBAEBT . ZFAEASBIE 7] LA VEE FH B (2 7 15 2s .
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4. BEFREFPSW)EEFHE
SFR name | Address |  bit B7 B6 B5 B4 B3 B2 Bl BO
PSW DOH name CY AC FO RSI1 RSO oV - P
CY : kr&fr. HHATIMZIEEN, Ui E i RIBTACE B0, AT I8 S i v o A A AL
CYAN1; 2 A0
AC : BEOIEENAL . BHATINEIEERS, MBS, ST IR IE B3 E AL, ACHT;
K20 BB AHBEAAREACH) H )72 78 TBCDESINE . ki H ) % .
FO : M bsdEbL,
RS1. RSO: TAEZFAE28LH A7 . RS, RSO:  TAEZAEBLH Mk HAr . WRE

RSI RSO YRS B TAEFAF SR 4 (RO~RT)
0 0 02H(00H~07H)
0 1 14H.(08H~0FH)
1 0 24H(10H~17H)
1 1 3% (18H~1FH)

OV : W HFREN.

Bl : fRE{L

P . EHEFRES. ZARENIGLART B NSACCH LA AR M. R B onEtAceH 1A
HBONEEL WPEL; 4 BINERACCH AN BON AL (BFE0M) B, PAIA0

5. %15 £T(SP)

HEAR TR AT —ASAL L Fl & 8% . 'E s W HERR TTAEAE N SERAMBR H A B . RGE LG,
SPHIIEALALO7H, (S HER S S EHOSHE G 4h, 5 REO0SH~1FH Yt g T LA ff an 2
1~3, ELEFRFIEIT R X, )5 0 SPAR o A8 9 80HEL B K i A - STC15F204EA
ZAN AL HER A ) EAEKA, BB BN SRR 5, SPI AR,

6. #1E155T(DPTR)

HyE 3R £ (DPTR) & — 1647 % A A7 2%, HIDPL (IR8£L) FIDPH (784 41 Ak, Huhk 2
82H (DPL, fI&5715) FI83H (DPH, 1% 7 ¥7) o DPTRAZEAEST805 L H M — A LA E#23E4T 16 A 5 1R 1) 25 17
P8 A] 43 ) X DPLIAI DPHA% - 1 AT 34
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HF4E STC15F204EA %18 B HLBI1/O O 4548
4.1 VOOZMARN LTIEREA KRELE T 48

rodfcE

STC15F204EA 251 ¥ i HL3E4 261N T/00: P0.0~PO.1, P1.0~P1.7, P2.0~P2.7, P3.0~P3.7, H:
FrA VO 3501 AR RC B R AFT TAERA . —, W NRFR. 4FREo 5 XA 1 /55 E
o ChrvES05 14 A=)« HERMH /58 Edr. ORI GEFLD B iRSHIhaE. A0 H
245 i BT A7 A R A LA B A 5 B T AE 2R . STC15F204EA R 51 5 ML LR A7 J5 it
e /85 Edr (48051 KI1/OH) . FANT/0H RSN EE /AL #20mA, (HEAE ) i
KA 1 90mA o

/0 TAERA & w
P30 <P3.7, P3.6, P3.5, P3.4, P3.3, P3.2, P3.1, P3.0>(P3#hhk: BOH)
P3M1([7 : 0] P3MO [7 : 0] /O IR
XA (5458051 /O HAERD) |
0 0 FEHLAL IR 20mA , $i7 FELIE N270uA
HTHliGE Rz, SR AN270uA~ 150uA
0 1 SR C s bR, ATIA20mA, N PR LD
1 0 SO C B
1 1 FJ%(Open Drain), ¥ LR BHETH, AN

Zf: MOV P3MI1, #10100000B
MOV  P3MO0, #11000000B
:P3.7 MR, P3.6 My sk H 4 i P3.5 A4y i BE #a N\ P3.4/P3.3/P3.2/P3.1/P3.0 A HEX 7] 11 /59 s

P2IO¥EE <P2.7, P2.6, P2.5, P2.4, P2.3, P2.2, P2.1, P2.0>(P2O#shk: AOH)

P2MI [7 : 0] P2MO [7 : 0] /O s
YEXL A (1458051 /O AR
0 0 FE LR TR 20mA |, $i7 FEIR N270pA |
HTHliGEiRZE, PR A270uA~ 150uA
0 1 W 3R bR, ATIA20mA, BRI LD
1 0 NN C D
1 1 JHI%(Open Drain), A Eh FLBHMTF, 4D

45 MOV P2MI1, #10100000B
MOV  P2MO, #11000000B
P27 9w, P2.6 I 4 2.5 4 v B 41 N P2.4/P2.3/P2.2/P2.1/P2.0 N HEXN ] 1 /55 _E$i
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PLI¥#5E <PL.7, P1.6, P1.5, P1.4, P1.3, PL.2, Pl.1, PL.OII> (Pl I#thhlk: 90H)

PIMI [7 : 0] PIMO [7 : 0] |/O I (P1x WHMA/DEER, 75 2ol J 5k B I sl B O
VXL H] (16458051 1/0 AR
0 0 FEHLIRNIA20mA , LT N270pA
T HliE iRz, SEFRN270uA~ 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
;P17 RNIFIR, P16 N s R i P1.5 A =i B ST N P1.4/P1.3/P1.2/P1.1/P1.0AHAEX A 1 /55 i

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

POMI [1 : 0] POMO [1 : 0] /O MR
WEXL A (16488051 /O AR
0 0 FEHLIRNIA20mA , F7HETTN270pA
BT HliE iRz, FEhRN270uA~ 150uA
0 1 it ol BRifH,  AriA20mA, ZENBR I H LD
1 0 AN C B
1 1 JFIR(Open Drain), P B sEBHIIF, 240

245 MOV POMI1, #00000001B
MOV  POMO, #00000011B
;P0.0 YT, PO. 1 Ny s # 4ar HY o

AR

EAREEANT/01E 59 _F v iR BE 2K 52 20mA F E FEL IR (2 EE PR L BH, 41K, 560Q%%), 11
S G L IR B 20m AR Bz RV (BRI PR A R RED | (HEEASES I LA AR A L
iF90mA. R AMCU-VCCH A HI FELIEASAEIEI0mA, MMCU-Gnd it Hi FEIRASERIL90mA, FEARIR N /i
LA AS e R I 90mA.

NS T/0FAH K B A7 A% S Lk 51 Tt kb, DATT (R P A

P3 register (7] {/ 3-41b)
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 BS B4 B3 B2 Bl B0
P3M1 B1H name | P3M1.7 | P3M1.6 | P3ML.5 | P3M1.4 | P3M1.3 | P3M1.2 | P3MI.1 | P3M1.0
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P3MO register
SFR name | Address | bit B7 B6 BS B4 B3 B2 B1 BO
P3MO B2H name | P3MO0.7 | P3MO0.6 | P3MO0.5 | P3MO0.4 | P3MO0.3 | P3MO0.2 | P3MO0.1 | P3MO0.0

P2 register (7] iz 7-41k)
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 | P2MO0.4 | P2M0.3 | P2MO0.2 | P2MO0.1 | P2M0.0

P1 register (7] i, F-41)
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
P1 90H name | P1.7 | P1.6 | P1.5 | P14 | P1.3 | P1.2 | P1.1 | PI1.0

P1MI1 register

SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
PIM1 91H name | PIM1.7 | PIM1.6 | PIM1.5 | PIM1.4 | PIM1.3 | PIM1.2 | PIMI1.1 | PIM1.0
P1MO register
SFR name | Address | bit B7 B6 B5 B4 B3 B2 Bl BO
PIMO 92H name | PIMO0.7 | PIMO0.6 | PIMO0.5 | PIMO0.4 | PIMO0.3 | PIMO0.2 | PIMO.1 | PIMO0.0

PO register (7] {i -41b)
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
PO 8O0H name - - - - - - PO.1 P0.0

POM1 register

SFR name | Address | bit B7 B6 B5 B4 B3 B2 Bl B0
POM1 93H name - - - - - - POMI.1 | POM1.0
POMO register
SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO
POMO 94H name - - - - - - POMO.1 | POMO.0
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ADD A, Rn |ZAffas N AEEN RIN#E 1 12 2 6f%
ADD A, direct | FLFEHuE B CH EGE N R ngs | 2 12 3 A%
ADD A, @Ri |[A[#ERAMH B EH i 2 2% 1 12 3 4%
ADD A, #data [SZRIINZ]E s 2 12 2 61%
ADDC A, Rn [Ff788 A HEA NS 2 n4% 1 12 2 6f%
ADDC A, direct B bk B IGHI W 2 HEANE] 2 nag| 2 12 3 4%
ADDC A, @Ri |[A3RAMN 25 HEOL N2 2 n &% 1 12 3 af%
ADDC A, #data |S7RIECHBEA7 N 2] Bon g 2 12 2 61
SUBB A, Rn |RIN&H AT AEHEHNE 1 12 2 6f%
SUBB A, direct [S &% E 00k B b ST N | 2 12 3 4%
SUBB A, @Ri |83 fE A0 Jk B HeRAMA ) P9 25 1 12 3 4%
SUBB A, #data |BN#ea i Ao or RI%L 2 12 2 6
INC A EiiE il 1 12 2 6f%
INC Rn AT AN 1 12 3 Atk
INC direct IERES: U RS 1D 2 12 4 3%
INC @Ri B FERAMER. JT Jif 1 1 12 4 3%
DEC A ik 1 12 2 6f%
DEC  Rn AT AT ARk L 1 12 3 4%
DEC  direct et bk BT ek 1 2 12 4 3%
DEC  @Ri B FERAMER TG 1 1 12 4 3%
INC DPTR  [Hhhl 25 A7 #3DPTRANL 1 24 1 241%
MUL  AB A3 LAB 1 48 4 121%
DIV  AB AR DAB 1 48 5 9.6f%
DA A SRRk o) i 1 12 4 3%
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WARIRIERIR S

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

Bnest PHHEGA | ERE | WENE |

ANL A, Rn Zhnas S A A © 5”7 1 12 2 6f%
ANL A, direct Zngs S EELE oA ¢ 57 2 12 3 Af%
ANL A, @Ri ZUNgE S R BERAMEITAE « 5”7 1 12 3 Af%
ANL A, #data SnEs 5 EEE ¢ 57 2 12 2 61%
ANL  direct, A EAEE TS B nds A ¢ 5”7 2 12 4 3%
ANL  direct, #data [EfHbbEFICSEIEH « 57 3 24 4 61
ORL A, Rn TN AR ¢ B 1 12 2 ofi
ORL A, direct ZUNgs S EEE b oA ¢ B 2 12 3 Af%
ORL A, #data ZUINES S 1A FERAME T A« Bl 1 12 3 Ak
ORL  direct, A ESiE- SRy IE v I A 2 12 2 6f%
ORL  direct, #data [BELfEHihERICS BInass « o7 2 12 4 3%
ORL A, #data IEEES LR R STRERvAIE @ ¢ I i 3 24 4 61%
XRL A, Rn FINA S AP ¢ RE 1 12 2 6f%
XRL A, direct FUn#s 5 Bk oo ¢ e 2 12 3 Ak
XRL A, @Ri SIS S R EERAMPEL TCA « SpEk” 1 12 3 4%
XRL A, #data SINER SR ¢ REl” 2 12 2 6fi%
XRL  direct, A Bz TS Bnds A ¢ Ral” 2 12 4 3%
XRL  direct, #data |BEfeHubE G SERIEOH ¢ Hok” 3 24 4 61
CLR A ZnesE « 07 1 12 1 121
CPL A EYIIE=> 953 1 12 2 6f%
RL A EIEAZI Y4 1 24 1 12f%
RLC A R EALALIEEN A 1 48 1 121
RR A FINAE AR 1 48 1 121i%
RRC A FmR A B A G AT 1 12 1 121%
SWAP A EIiE R SRt 1 12 1 1215
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Pt R K48 4

N P FAT| 1204 & |1 SR &
ACALL addrll ZAixt (B A TR 2 24 6 Afz
LCALL addrl6 KT 3 24 6 Afix
RET FART IR E 1 24 4 6f%
RETI Hh 7R [E] 1 24 4 61
AJMP  addrll dant (D R 2 24 3 8fi
LIMP  addrl6 K 3 24 4 6f%
SIMP  rel AN 1% 2 24 3 8
IMP @A+DPTR AEDTT-DPTRIF) [ H2 54 8% 1 24 3 81
1Z rel By -1 2 24 3 8fi
INZ rel RINFEEEE 2 24 3 81
CINE A, direct, rel |RINas 5 EHEEME A TR, AHENERE| 3 24 5 4.81%
CINE A, #data, rel  |RIN&S S5 EPELLE, MM 3 24 4 6f%
CINE  Rn, #data, rel [aif7as 5 EDEELER, AHHENEERS 3 24 4 6f%
CINE  @Ri, #data, rel |[AJ4RAMBEIC S SZEDELLLE:, AR | 3 24 5 4.8f%
DINZ Rn, rel AR, TR 3 24 4 6f%
DINZ  direct, rel E bRk, JERER 3 24 5 4.81%
NOP s e 1 12 1 1215

MR EERIERIE 2
e P FAT 120 Bl /HLES (1 b /L8 R | R
Bhis e vinl M MmN R
CLR C e SR ADA 1 12 1 124%
CLR bit FEV= 7R R A 2 12 4 3%
SETB C FERBEZ VA 1 12 1 124%
SETB  bit EERNERE AR A 2 12 4 3%
CPL C AR 1 12 1 124%
CPL bit B R bR AT R 2 12 4 3%
ANL  C,bit [ Fl AR “ 5 2 24 3 8
ANL C, /bit  [BEALALF E e A B S AR 57 2 24 3 8%
ORL  C,bit [ Fl EFEH A AR “ 87 2 24 3 8
ORL C, /bit  [BEALALFN B et b AT B SRS AE B | 2 24 3 8%
MOV C,bit  [E 3N ALE N AR 2 12 3 4%
MOV bit,C AR N bk Ar 2 24 3 81
JC rel AL L R 2 24 3 81
INC rel A O 5 72 2 24 3 81
JB bit, rel  |ELEEHHEA 1 E4 S 3 24 4 61
INB bit, rel  |ELfEHIHEA N0 M #5FS 3 24 4 6f%
JBC bit, rel  |EEEHHEACN RS, 1247350 3 24 5 4.81%
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TR PATH L HRIRT 45
RO RAEILEFEII144ES, Hib:

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

MR A s A A M 4iit, STCI5 2% 1THIS051 5 F L Hh 8 (11805 1 B F WLAE [RIRE M T
YRS T s AT FE R T T8~ 121% .

EAPATI B S (k%) .

E4 RS HLAIE1114484, Hrb.

BT T AT SERO R S JE12%

2B BRI HAT SERHE S 205

IMNEHEER PTHAT TR A JE39%%

AABF BT PAT SE R FE S E33%

SN Bk rT PAT ERIFE S kg%

6N B AT BAT SE AR S k2%
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ACALL addr 11
Function:  Absolute Call

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

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

ACALL SUBRTN

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

Bytes: 2
Cycles: 2
Encoding: [al0a9 a8 1] 0 0 1 0 | [ a7 a6 a5 a4 | a3 a2 al a0

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

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

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

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

Example: The Accumulator holds 0C3H(11000011B) and register 0 holds 0AAH (10101010B). The
instruction,
ADD A,RO

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

Operation:

ADD A,direct
Bytes:
Cycles:
Encoding:

Operation:

ADD A,@Ri
Bytes:
Cycles:
Encoding:

Operation:

ADD A #data
Bytes:

Cycles:
Encoding:

Operation:

1
1

| 00 1 0 | l rrr

ADD

(A)—(A) + (Rn)

2

1

| 0010 |0 101 | |directaddress
ADD

(A)«—(A) + (direct)

1
1

[00 1 0 Jou1 1

ADD

(A)y—(A) + ((Ri))

2

1

[ 0010 Jo1o00] [ immediatedata |
ADD

(A)«—(A) + #data

ADDC A,<src-byte>

Function:
Description:

Example:

Add with Carry

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

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

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

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

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

ADDC A,RO

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

(PC,()« 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 J1lrrr

ANL
(Ay—(A) /\ (Rn)

2
1

[ 0101

ANL
(A)—(A) /N (direct)

[ 0 1 0 1] [ direct address

1
1
[o1 01 Jo1 13

ANL
(Ay—(A) /\ ((Ri))
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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)

SRR RII8051 B A WL A 7]
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ANL C, /bit
Bytes:
Cycles:
Encoding: | 1 011 [0000] [ bitaddress
Operation: ADD
(C)—(C) A (bi)

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

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

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

Example: The Accumulator contains 34H. Register 7 contains S6H. The first instruction in the sequence
CINE  R7,#60H, NOT-EQ
; cee ; R7=60H.
NOT EQ: IC REQ_LOW ; IF R7 < 60H.
e ; R7> 60H.

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

N .

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

WAIT: CINE A,P1,WAIT

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

CJNE A.,direct,rel

Bytes: 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
)1
ELSE
(C)«0
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CJNE A #data,rel

Bytes:
Cycles:
Encoding:

Operation:

2
[[1o011 Jor1o1]

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

| immediata data | | rel. address

CJNE Rn,##data,rel

Bytes:
Cycles:
Encoding:

Operation:

3
2

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

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

CINE @Ri,#data,rel

Bytes:
Cycles:
Encoding:

Operation:

3
2

[1o11 Jou1 1]

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

| immediate data | | rel. address
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CLR A

Function: Clear Accumulator

Description: The Aecunmlator is cleared (all bits set on zero). No flags are affected.

Example: The Accumulator contains SCH (01011100B). The instruction,

CLR A
will leave the Accumulator set to 00H (00000000B).
Bytes: 1
Cycles: 1
Encoding: [ 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 0J 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 1 11 J0o100
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.




Bytes:
Cycles:
Encoding:

Operation:

1
[ 11 01

[0 10 0]

DA
-contents of Accumulator are BCD
IF  [[(As0) >9] V[(AC)=1]]

THEN(A3,) < (As) + 6
AND
IF - [[(A.)>9] V(CO)=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 O 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




DEC direct

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

B e




DJNZ <byte>, <rel-addr>

Function:
Description:

Example:

DJNZ Rn,rel
Bytes:
Cycles:
Encoding:

Operation:

DJNZ direct, rel

Bytes:
Cycles:
Encoding:

Decrement and Jump if Not Zero

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

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

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

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

DINZ 40H, LABEL 1
DINZ S50H, 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 DJNZ and one to alter the pin.

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

THEN

(PC) « (PC)+rel

3
2
| 1101 0101 | | direct address | | rel. address |
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Operation:

DINZ

(PC) + (PC) +2

(direct) « (direct) — 1

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

THEN
(PC) «— (PC) +rel
INC <byte>
Function: Increment
Description: INC increments the indicated variable by 1. An original value of OFFH will overflow to
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] 1 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

JB bit, rel

(DPTR) « (DPTR)+1

Function:
Description:

Example:

Bytes:
Cycles:
Encoding:

Operation:

Jump if Bit set

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

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

JB  Pl.2,LABELI

JB  ACC.2, LABEL2

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

3

2
[[0o010

| 0000 | | bit address | | rel. address

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

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

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

JNB bit, rel

Function:

Description:

Example:

Bytes:
Cycles:
Encoding:

Operation:

Jump if Bit is not set

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

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

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

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

[ 0011

| 0000 | | bit address | | rel. address

JNB
(PC) « (PC)+ 3
IF (bit)=0

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

THEN  (PC) « (PC) + rel
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JZ, rel
Function: Jump if Accumulator Zero

Description: If all bits of the Accumulator are zero, branch to the address indicated; otherwise proceed
with the next instruction. The branch destination is computed by adding the signed relative-
displacement in the second instruction byte to the PC, after incrementing the PC twice. The
Accumulator is not modified. No flags are affected.

Example: The Accumulator originally contains 01H. The instruction sequence,

JZ LABELI1
DEC A
JZ LAEEL2

will change the Accumulator to 00H and cause program execution to continue at the
instruction identified by the label LABEL2.

Bytes: 2
Cycles: 2
Encoding: | 01 10 [0000] | reladdress
Operation: JZ
(PC) « (PO)+2
IF (A)=0

THEN  (PC) « (PC) + rel
LCALL addrl6

Function: Long call

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

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

LCALL SUBRTN

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

Bytes: 3
Cycles: 2
Encoding: | 0001 | 0010 | | addr15-addr8 | | addr7-addr0

Operation: LCALL
(PC) — (PC)+3
(SP) —(SP)+ 1
((SP)) « (PC,,)
(SP) —(SP)+ 1
((SP)) = (PC\sy)
(PC) «— addr,s,,
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LJMP addrleé

Function:

Description:

Example:

Bytes:
Cycles:
Encoding:

Operation:

Long Jump

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

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

LIMP JMPADR

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

3
2

|0000

0010 | | addr15-addr8 | | addr7-addr0

LIMP
(PC) « addrs

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

Function:
Description:

Example:

MOV A,Rn
Bytes:
Cycles:
Encoding:

Operation:

Move byte variable

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

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

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

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

MOV A, @RO  :A<=40H

MOV  RI,A :R1 <=40H

MOV B,@Rl  :B<=10H

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

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

1
1

|1110|1rrr

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

Bytes: 2
Cycles: 1
Encoding: | 1 1 10 [0 1 0 1| [ directaddress
Operation: MOV
(A)« (direct)
*MOV A, ACC is not a valid instruction
MOV A,@Ri
Bytes: 1
Cycles: 1
Encoding: | 11 1 0 [0 1 13
Operation: MOV
(A) — (Ri)
MOV A #data
Bytes: 2
Cycles: 1
Encoding: | 01 11 [0 10 0] [ immediate data
Operation: MOV
(A)« #data
MOV Rn, A
Bytes: 1
Cycles: 1
Encoding: | 1 1 11 [ Irrr
Operation: MOV
(Rn)—(A)
MOV Rn,direct
Bytes: 2
Cycles: 2
Encoding: | 1010 | l rrr | | direct addr.
Operation: MOV
(Rn)«—(direct)
MOV Rn,##data
Bytes: 2
Cycles: 1
Encoding: | 0111 | I rrr | | 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: | 1 000 [ 1 rrr | [ directaddress |
Operation: MOV
(direct) < (Rn)
MOV direct, direct
Bytes: 3
Cycles: 2
Encoding: [ 1000 Jo 10 1] [ diraddr (src) |
Operation: MOV

(direct)«— (direct)

MOV direct, @Ri

Bytes: 2
Cycles: 2
Encoding: | 1000 [0 1 1i]| | directadd |
Operation: MOV
(direct)«—((Ri))
MOV direct,#data
Bytes: 3
Cycles: 2
Encoding: | 0111 | 0101 | | direct address |
Operation: MOV
(direct) « #data
MOV @Ri, A
Bytes: 1
Cycles: 1
Encoding: [ 1 111 Jo11i
Operation: MOV
(R)) < (A)
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MOV  @Ri, direct

Bytes:
Cycles:
Encoding:

Operation:

2
2

[[(1010

MOV
((Ri)) « (direct)

[ 01 1] [ directaddr

MOV @RI, #data

Bytes:
Cycles:
Encoding:

Operation:

2
1

[ 0111 [ 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 P13,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 1 Jo o o0 o] [ immediate datal158
MOV

(DPTR) « #data,,,

DPH DPL « #data, s ; #data,

A, @A+ <base-reg>

Function:

Description:

Example:

Move Code byte

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

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

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

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

MOVC A,@A+DPTR

Bytes:
Cycles:
Encoding:

Operation:

1

2

[100 1 Joo1 1]
MOVC

(A) < ((AYHDPTR))

SERECR 8051 8 A WL THA ]

BT www.STCMCU.com  STCISF204EA &% 1T 8051 B A HLH LI/ 90

Fax: 0755-82944243



FESTCHE J Ml : www.STCMCU.com Mobile: 13922805190(%k7kF) Tel: 0755-82948411 Fax: 0755-82944243

MOVC A,@A+PC

Bytes:
Cycles:
Encoding:

Operation:

1
2

[ 1000 Joou11

MOVC
(PC) «— (PC)+1
(A) — (AYH(PC))

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

Function:
Description:

Example:

MOVX A,@Ri
Bytes:

Cycles:
Encoding:

Operation:

Move External

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

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

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

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

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

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

MOVX A, @RI
MOVX ~ @RO, A

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

2

[11 1 0Joo0 1
MOVX

(A) — ((Ri))
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MOVX A,@DPTR

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

Function:

Description:

Example:

Bytes:
Cycles:
Encoding:

Operation:

No Operation

Execution continues at the following instruction. Other than the PC, no registers or flags are
affected.

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

1
1

[0 00 0Jo 0o o0 o

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((RD)

2

1

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

(A)—(A)V f#data

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

ORL
(direct)«— (direct) V (A)

ORL direct, #data

Bytes:
Cycles:
Encoding:

Operation:

3
2

| 0100 |0 0 1 1] |directaddress|

| immediate data |

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

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

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

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

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

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

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

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

Encoding: [ 0 0 11 Jo 0 1 0

Operation: RETI
(PCis5) < ((SP))
(SP) «—(SP) -1
(PCy) < ((SP)
(SP) « (SP) -1

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

position. No flags are affected.

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

RL A
leaves the Accumulator holding the value 8BH (10001011B) with the carry unaffected.
Bytes: 1
Cycles: 1
Encoding: | 0 0 10 [0 0 1 1|
Operation: RL
(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 SJMP will be at 102H.Therefore,
the displacement byte of the instruction will be the relative offset (0123H - 0102H) = 21H.
Put another way, an SIMP with a displacement of OFEH would be an one-instruction infinite
loop).
Bytes: 2
Cycles: 2
Encoding: [ 1 0 00 [0 0 0 0] | rel address |
Operation: SJMP
(PC) « (PC)+2

(PC) « (PC)+rel
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SUBB A, <src-byte>

Function:
Description:

Example:

SUBB A, Rn
Bytes:
Cycles:
Encoding:

Operation:

SUBB A, direct
Bytes:

Cycles:
Encoding:

Operation:

SUBB A, @Ri
Bytes:
Cycles:
Encoding:

Operation:

Subtract with borrow

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

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

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

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

SUBB A,R2

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

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

1
1
[100 1 J1rrr]

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

— N

[1 00

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

1 |0 1.0 1] |direct addressl

1
1

[1 00

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

1o 1 1 i]
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SUBB A, #data

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

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

(Aso) <= (Ris)

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

Function:
Description:

Example:

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

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

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

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

XRL A, RO

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

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

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

Operation:

XRL A, direct
Bytes:

Cycles:
Encoding:

Operation:

XRL A, @Ri
Bytes:
Cycles:
Encoding:

Operation:

XRL A, #data
Bytes:

Cycles:
Encoding:

Operation:

XRL direct, A
Bytes:

Cycles:
Encoding:

Operation:

1
1
[01 1 0] 1rrrx

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

[o1 10 o1 01 ] [ directaddress

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

1
1

[0 1 0Jo1 13

XRL
(A) < (A) A (Ri)

2
1

[01 1 0J0o 1 00] [ immediate data

XRL
(A) « (A) A #data

2
1

[01 1 0Joo 1 0] [ direct address

XRL
(direct) «— (direct) A (A)

XRL direct, #dataw

Bytes:
Cycles:

Encoding:

Operation:

3
2

[o01 1 0Joo 1 1] [ direct address

immediate data

XRL
(direct) < (direct) A # data
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®6-1 WA

e g PR IR) | AH RO SR 2 N B | R BT S (R ITAR | AR i SRR | AR KT SO
- ik IR F JRE | Rk A LA
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
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)

ARG HICE S fe, PRrERFE SEEh T, flia:

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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ETO "
TFO )l—o/—djl/c e ’
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INTI —o IEIH——ofo Pxol\z o
TCON.2/IT1=1 I
ET | PTI oL 2
TF1 M—o oo 00
|
EADC i\ i
ADC_FLAG N Mo My " #ify
: W
LVDF > SB/D_drc PLVD c,l, N |
|
|
T — M ot | b, )
: TRt 2 5E 902K
— EX3 L | s,
INT3 T kel e v |
|
—_— Y Ferf IO S b
INT4 o _/c L EUITN|
| R TOIL S 44 ] 5 0 g v
I low
EA|
\Global Enable
EA
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AR BTO(INTO) A1 /M5 HH T T(INT D RE o] T fi &, AT B flk . SRS SR
Wt () A7 S 67 T 27 A7 2 TCONH (I TEO/TCON. 1 MIIE1/TCON.3 o 2440 o b IR 2% A4 7 49 1l o7
Ja, HWrkREALTEOFIIEL 2 H 34350, TCONZFf7-#% H IITO/TCON.OFIIT1/TCON.2 R 5E 1 4b
B0 12 T HS i & B A2 B BRI il &R o R ITx = 0(x = 0,1), A4 RGEINTx(x = 0,1) IR
W TR B Ja Y mT = A A . R ITx = 1(x = 0,1), HA RGBIEINTX( x= 0,1)HHIFR
TR FEUS J5 A AT P2 A A3 A e . A0 o rO(INTO) A A1 345 Hh Br L(INT 1)k 7] LA K5 26 15 AT M dt
H AR U i

S I A ORI T SR AR AL R TROM TR L. 2452 I 88 FF F 28 THX/TLx(x = 0,1)%d B, ¥
ARG TFx(x = 0,1) 4 B AL, Ak d . LU LT iZ e 2, e et
3 bR EALTEx(x = 0,1) 2l A A7 4 .

A/DEES A2 HADC_FLAG/ADC_CONTR.4E KA 1. %07 75 FH AT

(BRI (LVD) o 12 FHLVDF/PCON.51% 3R 2 A2 1) o %47t 55 T 5 e

S b2 (INT2) o 40 b b7 3 (INT3) K 40 b 7 4 (INT4) %5 2 B8 F B A R . b eh
W72 ~4 1) P T I SR bR B AL BREEE SR T, XA P AT L. 24 R H BT R 45 R T AT S R
EXn=0(n=2,3,4), iX4erhli Kb LN 2 M BIE0. AMBrh W2 (INT2) « 413 b ki3 (INT3)
JL AN 74 (INTA) A 0] LU T4 28 F LM s s i

BT i A AT R RS N R 62 :

#6-2 il
HH TR i R AT N
INTO ; — ; Lk
Sh R 0) (ITO=1): FF&W:  (ITO=0): FFHEFIT BRI
Timer 0 SE ) 2803 H
INTI N — . N N S
Timerl SE I 250%:
ADC A/ D 58 i
LVD FLYR R R B 2T LVDAS I H
T2 }
Ghmtgz | R
INT3 .
e = ik
NT4 .
Ghapiga | EEA
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6.2 hHTHFR

e . (RN ST -
(i) iiipuy LR . Lsp | EOuA
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 | TR0 | IE1 | IT1 | 1EO | ITO [0000 0000B
PCON | Power Control register | 87H | - | - |LvDr| PoF | GF1 | GFo | PD | IDL [xx110000B
INT CLKO |EXternal Interruptenable) o | - [ x4 [ Ex3 [ Ex2 | - | - [TICLKO[ TOCLKO | (o0 o0
- and Clock output register
ADC_CONTR| ADC control register |BCH ADCJOWER'SPEEDI|SPEED()|AD(‘,7FLAG| ADC_START |CHSZ | CHS1 | cHiso | 0000 0000B

ERFBIHE T 5STCI5F204EA 2 41 8 7 (LA W AH O (0 Bl A5 29 47 2%, R IHZE— Hb XX s 35
FE3AT A

1. P £ 1FHF EFRFIEFMINT_CLKO

STC15F204EA 2 51 8. LCPUSS H Wil () 1 T Bl B ks, B — A v Tl A& 75 4 70 1 v O
RN W RS AR RSIE (BN FRIhRE /4%, BRI i AASH) Fdilfy, Hika
LI

IE: Hii oirarfras (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 s milfr, EA=1, CPUJF# T W, EA=0, CPUSEHZITA b,
EAIAE 2 A5 o W S0 VE TR R i) o B A i 1 2 2 EA R ] ; FL A 52 %% R s E
LR A T 0 R A )

ELVD : fiCEAS M A Wi so¥r4r, ELVD=1, FVHICHEANFWr, ELVD=0, 2 FA% A 7.
EADC : A/D#:diibi o6z, EADC=1, RYFA/DHEEHW, EADC=0, 2% 1-A/D#; k.
ET1: EN/ATEES TS A o ez, ET1=1, fRUFTIHE, ET1=0, 25 ET19H.
EX1: S vrhr, EX1=1, fRVFsBrhlridl, EX1=0, ZE1EAMHA k.
ETO : TOM %t b fa 4742, ETO=14iTOF 1, ET0=0%% L TOH 1.

EXO0 : #MErb ot soiefr, EX0=1VFrir, EX0=0%% 1L ik,

RERECRMIR0S1H ML A B M : www.STCMCU.com  STCISF204EARFI 1T 8051 8 )5 HLeh C ik re 108



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

INT_CLKO#STCI15F204EA 2 51| ¥} HLFTHE 2547 2%, HubikA28FH, INT_CLKO#% 3 R
INT_CLKO : AN e f3 VERII B 27 77 4%

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

EX4 : AMBrr4(INTA) K 0 vr6r, EX4=1 07k, EX4=0%% 1k, 454 (INT4) 2
AE N B Al

EX3 : AN 3 (INT3) T R vrhr, EX3=11h Wy, EX3=045 11 k. 45543 OINT3)
Hee Rl .

EX2 : AMBPI2(INT2) S e, EX2=17 ¥, EX2=024% 1k rblir. AhEEeh 2 (INT2) A
BERAE T BRI .

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

STCI15F204EA &4 H. i HLE AL LG, TEFIINT _CLKO#:iE0, HAHFEFE “17 338 “0” IE
FIINT_CLKOMIAHRIAL, S A0 VFERAE (25 Wi iy w7 R i, 5 o8 R — A w0 eV
R RINAECPUF B . SERTIER N 25 0] A7 #5/E 48 4>k 528 (SETB BIT; CLR BIT) , 7]
1 E48 4528 (RIMOV IE, #DATA, ANL IE, #DATA; ORL IE, #DATA; MOV IE,
A%) o FHINT CLKO (AA[f3hk) M A FTHMOV  INT _CLKO, #DATAE 4 KAfH .
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2. RERL A RITHI T F 1P
STCI15F204EA 251 41 WL 43 7 A WA BT A S 2, BRahs b i (INT2) b
3 (INT3) A b4 (INT4) S5, i o i s U5t vl 45 P v 10 56 4% v i BAC A 2 b, 7
SRR WHRE . — A IELESAT BURAE e b B s s AL Se g b e b, (B RR B 5 — A
e Wi T, —BEHAT RIS HR, BRREFEARETL, R F T EBHPAT—%IES
A RE A RHT ) R T . DA BTIR AT IS 4N T TH P Ak S AR -
VAR e g W mT e i p S 2 e i R W, e 2 AR
2 AT —Fh b i (N R R OB RAR) , — BAF BRI, A2 FEa e 1 1R W B b
STC15F204EA RHIH WL - WA — MRS R A7 481P, L ik yBsSH, HEHRET
SR, BDATEAT S R W W O R, PR AT A s X
IP: it se sl F 7 ey (WA SH4b)
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
P B8H |name| - | PLVD | PADC | - | PTI | PX1 | PTO | PX0
PLVD : & & o A0 58 R 406z, PLVD=1, &K il b B 8 XM A0 5 2% v i
PLVD=0, &R A e ORI Se g b it .
PADC : A/D#H#Hrh Wi 5 245 %67 . PADC=1, A/D# b N &AL e g i
PADC=0, A/D¥¥ Wi SO Se g i
PT1: ERFERTIHWILEHIEHIAL, PTI=1, ERERTIHWE CAE LSl PTI=0, &
IS8T 1 7 SRR S 4
PX1: ANEBARWT AR WAL SE g HiIf . PX1=1, AN WrE U H bl PX1=0, 4MiE

HH T 1 ORI S %

PTO: sERfZRTOH Wi Je iz hIfr. PTO=1, EH2FTOE L ymg i PTO=0, &R %%
TOE SR 24 W .

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

RIS R ) A A AR TP S LA e PR P B U7 AE 707, A AL R 4R A B T
EFR 2 TEHIPII N2 . LARUAR 5 R R i v WAL e . STC15F204EA R 51 L HLE AL 51PN
00H, A FR Wil 32 ARAR S 2% A ¥ o
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3. ERTEE /T BT HI HF EESTCON
TCONNER 8/ THESTO. TIHEHZFAF2S, FEWHAFETO. T H A Wi Al Zh3iE K

R TRAS, TCONFE R :
TCON : SEI 28 /118 as b dl 27 8s (Al Az 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 & . TIgRVFTHELLE, MYMEFF I T4, 2 285 i ik B
“1” TF1, [ACPUIENRMM, — EARFRICPUMR RIS, A B EE “0” (Halh
RS “07 ) .

SE I AR 1 Hs AT HIAL

TO% H AR E . TOBE RVFIFELLGE, MWHMEFGEMITHE, G/ e, s
“1” TFO, [MCPUIERAFW, —EARFECPUMIN iZ Wi, A i EiE0 (Hn] i aik
BAFHEO) .

SE I AR 0B AT 5 AL o

AhESFTT (INT1/P3.3) HhlriEkbr&E . 1IE1=1, A CPUIE R, 24CPUN N
W RS €07 1E1.

AN R W1 AR BTSRRI AL . TT1=0, INT1/P3.35| LA T Ek N Bt 5 8 ml fdok
AN IT1=1, AN R B ik 7 5

AhEE 0 (INTO/P3.2) HWrERbrE . 1E0=1, #MEd W0 CPUIE R T, 4CPUN
MM, FHAERE €07 TR0,

AN RO T R 2B AR AT . IT0=0, INTO/P3.25| i _F ) TRyl ek N By 25 ] ik 2 403
0. 1T0=1, A~ W00 T FEvR ik 7 2.
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4. RERNPEHEXFFR: BIREHIFFRPCON
PCON A ML % i 5 47 %%, PCONKE 31T«
PCON : H {75 77 4%
SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO
PCON 87H name LVDF | POF GF1 GFO PD IDL
LVDF : ARl b A7, HHT&ETEEE*‘M*%M@**T“EH

FEIE TAEA S IR ARSI, A SR 38 A i R Ve R TR AN T I s, AL E
ZEL, SREAN WO S8 R VEIEoc. BIFE A B A R VeIl TR AR U T TR
SRS, ANEGBA VBRI i, 2 E s 2 EHRAE, WEofE, W
PR A IR Ve e R SEAR TR A I [ TR RS, 28 X F Bl it M L.

TERENF W TARRZS AT, W SRR A I 2% R A VP T P2 AR rp W, PR B N s H B
5o AR FB AT (R A DN AR . St A0 7 T AL R b, D ZE A
PRI, R A PR 4R 2 AR, 75 PR AR B R Ve o/l T Al 1714 F e
i, FPEAAR AT A BT, EEEMCU M s HIR S M

FEL Y42 il 7 A7 28 PCONH [ AR S AT I R BT e 0%, 7R -EAME A 41

TER BT SR VT B AF 2R IE A, R H ARSI W A B2 1 78 VR 47 2 ELVD/IE.6

IE: Jli eiFarfias (WALF-4k)

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

1IE ASH name | EA | ELVD | EADC - ET1 | EX1 | ETO | EXO0
EA: CPUM R I uvr4% 6z, EA=1, CPUJFH(HIT, EA=0, CPUJFRFTA Hrh b BT .

EA PR PR rp W7 S VFIE AP 5] o B 2% o Wi ¥ 5B SZ EAR ] LA 3245 AP T
LR 7 FC VR Al A 42

ELVD : &JEA W R id-6r, ELVD=1, REEMSN T, ELVD=0, Z& - W,
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5. A/DEEH#RITHI ZF F285ADC_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 : ADCHLJE#Z A7 . *4ADC_POWER=0H}, 3<[JADCHLJE;

*ADC_PWOER=1K}, $TFFADCHLJA,

ADC_FLAG: ADCH##450brEAL, I T RA/DEHM F . MA/DFEHTER)E,
ADC_FLAG=1,ZHKMHiE0. NERZA/DIHEERSG HiZAL G =4+
Wi, 2R ZAREMA/DE R TER, HMA/DE TR,
ADC FLAG=1, —&®EH/#O0.

ADC_START: ADCHH#ejm iz IAL, WERN “17 B, FFahH, iR )& 80,

A/DE A ] 75 A7 4 ADC_CONTRH [ AR 5 W TE 5%, TEMAENA.

FEF W VPR AEASIE,  A/DA% e 35 1) 7 70 V7 2 EADC/IE.S

IE: il RvraifEas (W ALSHik)

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, CPUJR#STA 1 i fidh .

EARE A2 A b b S VF I BRI Al o BRIV R Wil i S 2 EATE ] s FLUGE 32 25 il 5
CL R T ST VR ) A 42

EADC : A/DE#rb W 0¥z, EADC=1, Fo¥rA/DEEHFKr, EADC=0, ZE1-A/DE4Hrblk.
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17 A
6.3 TR

BRAME T2 (INT2) . Ah b i3 (INT3) f4h i efibi4 (INT4) 48, STC15F204EA £ 418 f
WL BT A IR WS 2 AN W e e 2, 5 T3 2 vp i SR8 AT g R A v A8 Sle 2% b T BRAER A1 2
FrpWr, AISELE R PR IR SR R E . — AN IETEBAT R AR Se g b Wi s A S b T T R
Wr, (EAREY 5 — MR P Wi T Wy, —BEPATRIZ R, BFREFEARETL, iR [F EE
7 Ja BHAT — 2482 A BEmI NG O TR BT G o AR BTIR T IR R o T T 2R A K«
L AR S W o] 4 AL S b B BT e i, 2 ANRE .
2 ATAT —FprR W CRE R\ HIE AR , —EHARImWN, ASEERLE /YR 2 A W B

7 o

24 [ s 2 LA R — e S ) o i 2RI, Wi — N ZORAF R AR 55, BT A AR K &R IR
Fro XM TAERNUERA, EFRNAAET — DML EH, STCISF204EA R H#
HL T S 2 P 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. - v
16. INT4 (lowest)

WARAEHIC WS A, BRSPS, Bl

void  Int0 Routine(void) interrupt 0;
void Timer0 Rountine(void) interrupt ;
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 PHTALIE

A rp W R I HACPURRI R, EREFP g T, 3 F ARG AT U 45
T IERIAAT 3R 2 e i PAT 52

PCAE M R AR

BRI

BEL L ) 28 ) At v 5

K r b ) B Ak 2 8 R P U AR PCs

o BAT AR T A 25 R T o

EMW%%ﬁﬂ%m&ﬁ@¢ﬁﬁfm SepE (. BT AR S5 FE P ISRPARETT (FR 73R [1) 45 4
SR, CRPCIE MR IE], AR E FORK i &, 25 R8P BT A gk S h AT

é%¢ﬁwmfﬁ,W%ﬁﬁﬁﬁﬁﬁ%w¢m&ﬁﬁﬁ¢ﬁﬁi,mﬁ#ﬁﬁﬁﬁﬁ%
TR 25 R P AR da ek . A TR S5 AR P IO e (RO R &) -

> o s o

Hh T Hh T i B
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

2 CEEEPATRR” W, GIEAME R INTO/INTL/INT2/INT3/INT41HE K br &AL F 52 I 2% /4%
#30. FEIFE/THELES L0 R Wi SR b BB AR B 2hiE S, I T R W SRR B A T R
E707 . BT R N D HhE S, TR P A7 6 as B FG 58 2, FTCAERE P RIS 15645 2l N
BEFEFR 4, ik WA & X (LJMP MAIN) .
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6.5 SMNERAPIER

AN BTO(INTO)FI A5 B L(INT Dk A PRl i & 7720, TR BT B ¥ ] fid 5 =X
AL B iRtk )5 20

TCONF A7 4% FF HIITO/TCON.OAIIT1/TCON.2 UL 5E 1 AP WO AT 12 A AR B 340 ] ik
RIS R B . I FITx = 0(x = 0,1), A4 RGAEINTx(x = 0,1) BRI _EF-A5al R B us
Ja B mr e AR AN W G RITx = 1(x = 0,1), HPA RGIEINTx( x= 0, )R T B 5 A4 ml =4
AN T A BT O(INTO) AN AR B I L(INT 1) AT LA T B A WL Fost R s i

yh b2 (INT2) . Sh 73 (INT3) K Ah s b4 (INT4) #5 e R PRI fil sz o A1 oo b
2~A 11 R WTE SR AR B BREASR T, SR P AR, METET R PIE707 . A B T AR 55
T 5 BEXn=0(n=2,3,4), IXL6rf Wi sRbs 6 b 4 E ZHEIEH0. Ak hir2 (INT2) . A
Hii73 (INT3) S 415 o174 (INT4) 17T LA FH -5 26 LA s e R e i

H T R G A Bl SR R W 5] BICRAE LI, BT DO T B R A I 2], N5 T %2 b
YERF2ANIT Bl . AN W AT BE U A A, B SR DA ZRUAE A LI 51 T A 5 v H T 2 D LA
Bl T EAR H BRGNP, BRI R % N BRI CPURS I B . [FIRE, WA R
Wi TR BRI AT Aok, D)L SR A ZBUAE AF . 1) 75 | A2 AR F T B F S A D LN
i L vy P Bl T B R & D — AN B, IXRE A BE A PRCPURE B 4G I 21 1% b FH U Bl T F%

o
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6.6 FMEBARETHYNINIZF
6.6.1 FMNERHRETOINTO)BYMIRNIEF (F] 2 3% LA Gk TR A i)

CizFr:

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

% < FRSTC 15 R F1 8 HLAMHER TOC L FH R FHT) —omeeemeeemee J

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

/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
L S g e o )il M ———— */
R HCa e e IOt e S G e I — +/
/* */

#include "reg51.h"

bit FLAG; HL: TR R 0:R A R
//External interruptQ service routine
void exint0() interrupt 0 /R IT0 ([ A kE 0003H)
{
FLAG = INTO; /73 INTO(P3.2) % I R4S, INTO=0( T P& Y Falling ); INTO=1( I~ F}#{'Rising)
¥
void main()
{
ITO = 0; /1% B INTO e Wi 2 77 2% (1:Falling only 0:Rising & Falling)
EX0 = 1; /IFCVFINTO Hrli
EA=1; /1T A
while (1);
¥
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SCRIZRF -

/* */
/* --- STC MCU International Limited */
% < FRSTC 15 R F1 B HLAMH R TO( L FHI R FHT) —oneeemeeemee J
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82944243 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com --*/
AL S e T i Ao R0 1 N —— i
e Al e b L S eSO o T e — %/
/* */

FLAG

BIT 20H.0

s

;interrupt vector table

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

s

;External interruptQ service routine

EXINTO:
PUSH PSW
MOV  C, INTO
MOV  FLAG, C
POP  PSW
RETI
END

sLLETHAT T 0 BRI b

sHHIBTO (s bk 0003H)

HIIEHERR RSP

SVCE INTO b i %% 7758 (1:Falling only 0:Rising & Falling)
SFRYFINTO H
IR

;2 INTO(P3.2) 5 I IR,
;INTO=0( T 4% Falling ); INTO=1(_F- F}¥Rising)

A BRI RIN8051 5 A WL A 7]
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6.6.2 SPERHRETIANT AR IZF (AT 2 #F E A G T REE B

CigFr:

/* */
/* --—- STC MCU International Limited */
[* - JHRSTC 15 FR I HLANT A W 1L FH 0 T BRI ) - */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82944243 */
/* —-- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
g L I TS e T LT[R 7 — *
/% ELERR P R O E R A A R R I BOR ARY -- e - */
/* */

#include "reg51.h"

bit FLAG; //1:rising edge int O:falling edge int

//External interrupt] service routine

void exint1() interrupt 2 //interrupt 2 (location at 0013H)
{
FLAG =INT1; //read INT1(P3.3) port status, INT1=0(Falling); INT1=1(Rising)
}
void main()
{
IT1 =0; //set INT1 int type (1:Falling only 0:Rising & Falling)
EX1=1; //lenable INT1 interrupt
EA=1; //lopen global interrupt switch
while (1);
}
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CHRIZFF:

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

¥ s FRSTC 15 R F1 8 HLAMHE T L (L TR R ) —omeeemeeemee J

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

/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
S g e )i Rl M ———— *
O T TS IO P R RGO Ao u Y gl — *
/* */

FLAG BIT 20H.0 ;1:rising edge int O:falling edge int

s

;interrupt vector table

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

LIMP  EXINTI1

ORG 0100H
MAIN:
MOV  SP, #TFH ;initial SP
CLR IT1 ;set INTT int type (1:Falling only 0:Rising & Falling)
SETB  EXI1 ;enable INT1 interrupt
SETB EA ;open global interrupt switch
SIMP  §

s

;External interruptl service routine

EXINTI:
PUSH PSW
MOV  C, INT1 ;read INT1(P3.3) port status
MOV  FLAG, C ;INT1=0(Falling); INT1=1(Rising)
POP PSW
RETI
END
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6.6.3 FMERFET2ANT2)AMIXFEF (REEE )

CigFF:

/* */

/* --- STC MCU International Limited */

/% - WIRSTC 15 BRIV HLAMEH W2 (INT2) (T FEHY) —oememeeeeeee */

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

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

/* --- Tel: 86-755-82948412 */
/* -—- Web: www.STCMCU.com */
L e T N i L e e T 1c s N — *
/% VEAERE P B F A T SRR SR AR e */
/* */

#include "reg51.h"

sfr INT_CLKO = 0x8f; //- EX4 EX3 EX2 - - TICLKO TOCLKO

//External interrupt2 service routine

void exint2() interrupt 10 //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 RAVH T HLAME W2 (INT2) (FFEHT) —oemeeeeeeeee */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82944243 */
/* --- Tel: 86-755-82948412 */
/* —-—- Web: www.STCMCU.com */
/* QR EAERE Y A BAE S R SRR, oo e */
/% UELERR P R BT R A A T R I SR R - */
/% */

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

;interrupt 10 (location at 0053H)

;initial SP
;(EX2 = 1)enable INT2 interrupt
;open global interrupt switch

AERECKII80S 1 A ML AR B MM www.STCMCU.com
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6.6.4 SNERFRIER3ANTI) AN FZF (NP5 A g

CiEFF:

/* */
/* --—- STC MCU International Limited */
/% - JHZRSTC 15 RFN T HLAMEE W3 (INT3) (8 FEH) <memememeeeen */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82944243 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
L e T i e L s s i N —— ol
O I I S G N L D R P BGOSR 1 —— i
/* */

#include "reg51.h"

sfr INT_CLKO = 0x8f; //- EX4 EX3 EX2 - - TICLKO TOCLKO

//External interrupt3 service routine

void exint3() interrupt 11 //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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LRIET:

/* */

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

/% - BIRSTC 15 RAVH T HLAMT T3 (INT3) (FFET) —oememeeeeeen */

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

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

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

/* —-—- Web: www.STCMCU.com */

Fal I e e A R b R e e s R | R ) R */

/% ELERR P R O E R A A T SR I R AR - */

/* */

INT CLKO DATA 08FH ;- EX4 EX3 EX2 - - TICLKO TOCLKO

s

;interrupt vector table

ORG 0000H
LIMP MAIN

ORG 005BH sinterrupt 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 SMERFETAANTH)ANIKFIZF (REEE R’

CigF:

/* */
/* --—- STC MCU International Limited */
/% - WHARSTC 15 5 HLT LA b T4 (INT4) (FFENT) <o */
/* --- Mobile: (86)13922805190 */
/* —-- Fax: 86-755-82944243 */
/* —-- Tel: 86-755-82948412 */
/* --—- Web: www.STCMCU.com */
L B e L e TS & TR 1 N —— *
B S T I Y R R EIL s — %
/* */

#include "reg51.h"

sfr INT_CLKO = 0x8f; //- EX4 EX3 EX2 - - TICLKO TOCLKO

//External interrupt4 service routine

void exint4() interrupt 16 //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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CHRIZFF:

/* */
/* --- STC MCU International Limited */
/% - WIRSTC 15 BRIV BN T4 (INT4) (T FEHY) —mememeeeeeee */
/* --- Mobile: (86)13922805190 */
/* -—- Fax: 86-755-82944243 */
/* -~ Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
P AR IEAERR PR P BRAE SO o 5] PR, oo ees */
e E iR e e o e S G e I — +/
/* */
INT CLKO DATA O08FH ;- EX4 EX3 EX2 - - TICLKO TOCLKO

s

;interrupt vector table

ORG 0000H
LIMP MAIN

ORG 0083H ;interrupt 16 (location at 0083H)
LIMP EXINT4

ORG 0100H

MAIN:
MOV  SP, #7FH ;initial SP
ORL  INT CLKO, #40H :(EX4 = 1)enable INT4 interrupt
SETB EA ;open global interrupt switch
SIMP $

s

;External interrupt4 service routine

EXINT4:
RETI

END
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= 2 oo N kL B2
BTE EBTEE/ITHES

STC15Fxx R 51 ¥ A ML H 8 B 1 #1647 2 i 88 /1H B eSO T L, B A1# A A 505 XA
%Hﬂ“ﬁfwﬁiﬁlﬂiﬁéﬁﬁo XPREAS TE BT 8%/ THEES (TOFATL) ,  7E4FBR U BE 75 47 2% TMOD H # 7 —
WIS — C/TRIEFETOTT LA e I Bk 2 1T AU A% o 2 I 28/ 1T B0 a8 I A% O30 A & — AN ik 4
AR AT IR R TR RYEAN R an SRk oR B R g e, W
10 0= W 1 I e o S A R s e B R e R D o 0 L P oK (= ) [ N PR 1SS
THEUbK R B HLANE B (TOSAPS. 4, TURPS. 5) , DN HEOs 3, Bk —AM ko nt.

58 I /TS TARAE B AR, FRR D BE a7 AF 2R AUXRH (I TOx 12 FNT 1x 1243 Jil R E =2
RGN /1218 R G 8/1 (23 80) JGiETORITIE T 18, 2 e it 28 /i 8ds TARAE TSl
I, XPAMER KT EAS 7 A

SES 2% /1T EUas 0 4Rk TAEAE: #2300 (1647 F sh B R0 , B 1 (1647 52 I 8% / TH B
A, B2 (87 H A EBERA) , B3 (AL EMT 45/ 11 5088) o &%/ 1B A 1R =3 4b,
FoAh TR e i 28/ TH 33 0M [R), TITEBE3I TR, 15 1k it-4k.

71 ERESR/ T HENEXTERSR

e Hik T - Breit RARS g | st
TCON Timer Control 88H TF1 | TRI | TFO | TRO | IEl IT1 | 1E0O | 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| - | - | - | - | - | - [00xxxxxxB

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 FE RS TCON
TCONAZE I 28/THEAS TO T1RE G 27 /4%, [RIBTBIAETO T 1% H A Wil A0 17 5k

YRS, TCONAG AR :

TCON : ER &%/ Has th st 5 /788 (Al 3Hhk)

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

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

TF1: Tl WibrE. TUBERVFTTECLG, WPIME G LT 27 20 i H B i R
“1” TF1, [MCPUWERFW, — B RFEEICPUMIN FFIRTE, A HfE i “0” (WAl
EWHAE 07 ) .

TR1: ERSTIFEEITIEHI . ZA R EMAEE . MGATE (TMOD.7) =0, TRI=1H]%k
AT THEL, TR1=08F 22 1ET1iH4. *MGATE (TMOD.7) =1, TRI=1HINTI1%ijA
S, A R VFT L4

TFO: TO%i HHWibrE. TOR Vit 8Ll G, MAMEFGEIN L, S/ e, A E
“1” TFO, [ACPUIENRMM, — EAREFCPUNN iZ PRI, A dBfitEiEo (Ha i
BAFEO) .

TRO: JER&STORIEATERIN . 2 R EMANEE . MGATE (TMOD.3) =0, TRO=1%f
RVFTOIFUGTH4L, TRO=0W} 25 1ETOH 4. *4GATE (TMOD.3) =1, TRI1=0HINTO%jA
FHUFI, A SREFTOTHL.

IE1: ANl 1iERIE (INT1/P3.3) br&. IE1=1, AhEfrhWriCPUIGR i, 24CPUN N %
R LRSS €07 TET.

IT1: A WHR R AL, TT1=0, EFHECF BTl bR 4h R i1, 1T1=1, 4pEBeR
W 1R T I Ak T 5K

IE0: AM#frb ol ki (INTO/P3.2) #ridi. IEO=14hEd W0 CPUIE K ik, 4 CPUNH N 4b
ey, AR 07 TE0 GAWimk TR .

ITO: A WrROfh & # AL, 1T0=0, _EFHRE T R Al R 4h B 0. 1TO=1, #piEH
WroFEE A N B i A 7 5K
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2. ERES/ T HBE TR FEHITMOD

SE I AR B8 HH IR T S 27 A7 SE TMOD I I A C/THEAT 16 3%, TMOD 212 23 1) % hr(E
SRS aJUES, 20 ER /a4 EERE R, B TMODKIMIAIMOER. 24
SERF/TF RS 0L 1RREAR R, AER3ANE], B N ThRE W~ Frid

W A74 TMOD L ) DI e A

TMOD Hitl: 89H SAifE: 00H
P NGIEDAS Sl
6 5 4 3 2 1 0
|Gate | o | m1 | Mo |Gate| oT | mi | wmo |
\ /\ /
\V4 \V4
TN EE1 SERF 280
A s iRE
TMOD.7/ GATE TMOD. 7#5 I 5E IS 251, B 1H) HAAZEINT Uy i S TR A B 1
A AT E I 8%/ e 1.
TMOD.3/ GATE TMOD. 347 ] 72 i #50, B 1B A 7E INTO R Ay 1 A2 TROF il iz B 1
IF A AT T I I 2% /1280,
TMOD.6/ cT TMOD. 647 fill 5 I i LFH /F 5 I s v i, 17 2 U PRI S e 4
(MWW R G BhimN) , B 1HETH SRS (AT1/P3. SR N)
TMOD.2/ T TMOD. 24% 1] 5 I 250 FHAE B I 28 B 20 8y, 16 FAE 2 i 25
(MWW E R G BiimN) , B 1HETFEES (ATO/P3. 4% N)
TMOD.5/TMOD.4 M1. MO SEI 28 B I 2%/ B s 1 R
0 0 160 B A EAEE N 25, 23 B EPERL_THURRL TLIAZRIME H
ZEIEANTHIRITLL A,
0 1 1647 e i) 2%/ 1H408s, TL1. TH14:H
10 807 [ Zh R 1w I 2%, 2438 H I THLAE SR8 8 3 E 28 ANTL1
11 SEI 28 /B L B8 (R0 .
TMOD.1/TMOD.0 M1, MO SRS 28 /1T Bra of 20k B
0 0 1667 H B EAEE R 4%, 243 HUAPERL THOFIRL TLOAF L HIME H
ZhE 2 A THOAITLOH .
0 1 1647 7 I #% /1144, TLO. THOA:H
1 0 8N H Zh EREH eI 2%, 24¥ H PR THOAF i B E 2h EE 2 ATLO
1 1 SE I 2RO LI VE N XS 58 I o /i B d% . TLOVE A —ANSA e i

dn/TH s, B RAREE I SRORHE R AL H . THOUAE A —A
S I 4%, H g I 8 TPl o 1% 1
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3. BT FERAUXR

STCI5F204EA R FIH Frilad 1T HI8051H i, AL 48051, &K 2501 5E I 25 1 & AL
Ja AR G801 AL, B2 40, IXJ2 N T A E488051. (ARl AT 127000, 18 % B Hr
BN BRI e 2R AE 2R AUXR, 470, TIHEE 1T, 111N 248 S BT HE 2 B E K, 3
Fl24fs, kAR,

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, SERTEF0RAESI8051TEE, 125000 1, R ER0NE 2L S8051 11265, A4
Tix12: 0, SEN#URAES805 1A, 127040 1, i 2% LR R L8051 11265, A4l

4. TOFAT1BYAT$h 46 LB B 7 28 F1SM AR AR if 72 1FINT_CLKO

CLKOUTO/P3.5FICLKOUT1/P3.4 (¥ i £ t 4% i HINT_CLKO 77 47 #% I TOCLK O i 1
TICLKOfZ . CLKOUTOR %y H B B4 2 H 7 B #5042 1], CLKOUT 1A% % Hi B 8 49128 bh o N
AL, A LI E I # 75 E CARAE € I 38 A 0 (1647 B 3 E R ) B2 (8fL B sh B E,
B, AT SOV LI E B 25 I, 045 CPU S S 3 Hh .
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INT_CLKO& =1 T
INT_CLKO =~} W 50 VF A B tH 27 A7 4

SFR name | Address bit B7 B6 B5 B4 B3 | B2 Bl BO
INT CLKO| S8FH name - EX4 EX3 EX2 - - |TICLKO|TOCLKO
T1CLKO:

1, KeP3.4/TOE JITC & 7€ I LI I B I CLKOUT, it I e i3 = T 1kt 32 /2
7 E I A /TR TL AR 2 I A0 (1647 B 2y F )
Wi C/T=00:
TILAEE I TR (AUXR.6/T Ix 12=1) (1% H 45i% = (SYSclk) / (65536-[RL_TH1, RL_TL1])/2
TITAEAE12THEN(AUXR 6/T 1x12=0) i )i A3 = (SYSclk) /12/ (65536-[RL_THI, RL_TL1])/2
WIRC/T=1, EN &/ THEERT LR X AMER Ik b N (P3. 5/T1) vH#, -
Hr i PAE = (T1 Pin CLK)/(65536-[RL_THI, RL_TL1])/2
A I A /TR T TARAERE A2 (847 F 2h E A 0)
R C/T=001:
TI TAEE T (AUXR.6/T Ix 12= 1) ({4 AR = (SYSclk) / (256-TH1)/2
T1TAELE 12T (AUXR. 6/T1x12=0) B ()4 A Z = (SYSclk)/12/(256-TH1)/2
WHERC/T=1, ERE/THEERTUR X AM Rk b (P3. 5/T1) tH4, T
PR = (T1 Pin CLK)/(256-THI1) /2
0, ANFVFP3.4/TOE JIME AT B A 5E I 1R b Hh
TOCLKO :
1, ¥4P3.5/T1H BIRC B € BT Or i i HCLKOUTO, it &R = TO%i H % /2
T A /TR TO TARAE E i a4 200 (1647 F 3l B e ) 1Y
R C/T=001:
TOLAETEI TR (AUXR. 7/TOx 12=1) I [R5 AR = (SY Sclk)/(65536-[RL_THO, RL_TLO0])/2
TOTAEAE12THE(AUXR.7/TOx12=0)f )i A= = (SYSclk) /12/ (65536-[RL_THO, RL_TL0])/2
WIRC/T=1, SEN &/ THEERTOR XS FMER Ik b A A (P3. 4/T0) tH#, -
PR = (TO Pin CLK) / (65536-[RL_THO, RL_TL0])/2
EEIT AR/ BB TO AR AE I a2 (S A B B 2R, SR C/T=0 B«
TO TAEEI TR (AUXR. 7/TOx 12=1) I [ Hh A2 = (SY Sclk) / (256-THO) / 2
TOTAEAE12THE S (AUXR.7/T0x12=0) )i A= = (SYSclk) / 12/ (256-THO) / 2
WIRC/T=1, SEN &/ THEERTOR XS AMER Ik b A (P3. 4/T0) vH#, -
PR = (TO Pin CLK) / (256-THO) /2
0, AFVFP3.5/TVE RIBE AT B A i€ I O I b i

EX4 : AMNERhk4(INTA) W i fr, EX4=1RVFH W7, EX4=0%% 1Ly, M4 (INT4) R
AE N B Al

EX3 : AMErPI3(INT3) i e r, EX3=17ih Wy, EX3=04% 1k bk, 400+ i3 (INT3) t
Hae Nl .

EX2 : AMErW2(INT2) I R, EX2=1 1 d Wi, EX2=0%% 1k rhillr. 402 (INT2) 7]
FERBE N BRIl o
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7.2 ERTES/ITHES0 TIERTK

X 2F A7 AR TMODH M 1(TMOD. 1), MO(TMOD.O)HI B E . eI 2%/ B2 0 4R A [H
TAREREA
7.2.1 EBER0(ALBEIER) MK IEF, BURFEIRERXER

BT SE I 4% /T AR OVE A T B Sh B AR B A 164 T 8es, I T PR

) AUXR.7/T0x12=0
+12 TFO Interrupt
SYSclk \—¢
Toa
AUXR.7/T0x12=1 — oggle
THO o
: . CLKOUTO
rorn— 4 —"

(8 bits)

control P3.5
£ S :
[ ]

TRO
GATE

RL_TLO | RL_THO TOCLKO
INTO (8 bits) | (8 bits)

SEIT &%/ THEAR ORI 0: 1617 H B H %%

MGATE=0 (TMOD. )i, ATRO=1, NIERf#¥il%. GATE=1/T, ot 4 5R% AN INTO% il 32
280, IXAEATSCHLAKTE M. TRONTCON 2577 2% N 4% ML, TCONZF 17 % &7 1 FAK T RE 4
R A TCONSAZ 2L AN 4H

M C/T=00F, ZEETTIERED] RGN Bl 203k, TOXT I A 334k, TO TAEAE 2 I 7
Ko BOT=1, ZEEITIEREDINE Kb AP3.4/T0, BITOLAELEHH05 R

STC15F204EA R 51 B8 i (LI SE BT 28 P AF T B0 R . —Fh2 12T, 124008 nt, 5
fER8051 L HLAHIE; AN —F 21T, | ET8int, HEERES8051 - F ML 1265,
TO )33 R FH R IR T BE %5 A7 2R AUXR T I TOX 1248 5E ,, WIS TOx12=0, TONI TAEfE12THE; W
TOx12=1, TOW TAE7EITHLIR,.

SE I 35075 2N B ) B 7E 28 RL._THOAIRL TLO. RL THO5THOFLA [F—/Mthdk, RL TLO
HTLOIA A — A Hubk, 245 i 250 TAEFEAL A 0(TMOD[ 1:0)/[M1,M0]=00B)i}, [TLO, THO] ¥
HRA B ALTRO, 1 H4s E 3K [RL_TLO,RL_THO]M) A 2% H3# 2 A [TLO,THO] .

*4TOCLKO/INT_CLKO.0=11f, P3.5/T 1 JAIBC & Ay I &30 IHF i i cLKOUTO.
o th BT = TO it 5¢/2
MARC/T=0, TS/ AR TOLAEAEE I AU
TOTLARLEITREN(AUXR.7/TOx 1 2=1)i % th B #1351 = (SYSclk)/(65536-[RL_THO, RL_TLO])/2
TOTARLE12THE(AUXR. 7/TOx12=0)i Fiy i th B 452 =(S Y Sclk)/12/(65536-[RL_THO, RL_TLO0])/2

IERC/T=1, TN 82/ E B TOR S A s Ak N (P3. 4/T0) H%k, I
W R = (TO Pin CLK) / (65536-[RL_THO, RL_TLO0])/2
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E R ER0RY 161 B B EREX AN IEF

1. CIE:

/* */

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

/* - JH/RSTC 15 R YN HLE I ER01 1667 H ) B 2R - *

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

/* —-- Fax: 86-755-82944243 */

/* —-- Tel: 86-755-82948412 */

/* --- Web: www.STCMCU.com */
L Bt o e o Sl e TS & Tl 1 ——— */
/% VEERE R e E AR 1 AR I TR AR - */
/* */

#include "reg51.h"

typedef unsigned char BYTE;
typedef unsigned int WORD;

/1

/* define constants */
#define SYSclk 18432000L

#define MODEI1T //Timer clock mode, comment this line is 12T mode, uncomment is 1T mode
#ifdef MODEIT

#define TIMS (65536-SY Sclk/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; //work LED, flash once per second
/* define variables */

WORD count; //1000 times counter

//

/* Timer0 interrupt routine */
void tmO _isr() interrupt 1 using 1

{
if (count-- == 0) //Tms * 1000 -> 1s
{
count = 1000; //reset counter
TEST LED=!TEST LED; //work LED flash
}
}
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1

/* main program */
void main()

{

#ifdeft MODEI1T

#endif

AUXR = 0x80;

TMOD = 0x00;
TLO=TIMS;

THO =TIMS >>8§;
TRO=1;

ETO=1;

EA=1;

count = 0;

while (1);

//timer0 work in 1T mode

//set timer0 as mode0 (16-bit auto-reload)
//initial timer0O low byte

//initial timer0 high byte

//timer0 start running

//enable timer0 interrupt

//open global interrupt switch

//initial counter

//loop

/* */
/* --- STC MCU International Limited */
* - FURSTC 15 R51 P HUE AT 500 1651 1 2 T B 58 —emereee )
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82944243 */
/* - Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
g L 1 TS e L T[T — *
M VEFERE A BOCE A TR R BB AR - */
/* */

;/* define constants */

#define MODEI1T

#ifdef MODEIT

TIMS EQU 0B80OH
#else

TIMS EQU 0FA00H
#endif

;/* define SFR */
DATA 8EH ;Auxiliary register

AUXR

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)

;work LED, flash once per second

;1000 times counter (2 bytes)

A BRI RIN8051 5 A WL A 7]
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ORG 0000H
LIMP MAIN
ORG 000BH
LIMP 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 */

TMO_ISR:
PUSH ACC
PUSH PSW
MOV A, COUNT
ORL A, COUNT+1
JNZ  SKIP
MOV ~ COUNT,  #LOW 1000
MOV  COUNT+1, #HIGH 1000
CPL  TEST LED

SKIP:
CLR C
MOV A, COUNT
SUBB A, #1
MOV  COUNT, A
MOV A, COUNT+1
SUBB A, #0
MOV  COUNT+I, A
POP  PSW
POP  ACC
RETI
END

;timer0 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 timer( interrupt

;open global interrupt switch

;initial counter

;check whether count(2byte) is equal to 0

;Ims * 1000 -> 1s

;work LED flash

;count--

SRR RII8051 B A WL A 7]
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7.2.2 BRI1(16ALERES), TEINFS]
AR B I 4/ TR OTE 166 e T 28, W T EIFTR

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 &/ TH AR ORI 1: 1662 E I 23

AR, ERFES0HL B o166 i E%, HTLOMISAI A THOMISH ATt . TLORISHI RS H!
o) THOHEAL,  THOTH %0 H B AL TCONH ¥ Hi Ax H AL TFO

MGATE=0 (TMOD.3)i, #ITRO=1, MK #5114k, GATE=18F, FVFH AT A INTOFE il 2
B850, IXFERISCBUMKGE & . TROATCON 751748 I HIAL, TCONZY A7 2% 2510 1 EL AR Th B 4
it W _E A5 TCONBF 17 2 A4

MOT=0/F, 2 BITIER B RSB O 30, TOXT I B R 4, TO TAEAE e iy
Ko BOT=11F, ZEEIFERE BNk rF 4 AP3.4/T0, RITOTAEAE %05 K.

STC15F204EA R A5 WL € I 250 AP Hod 2. — R 12T, & 12N 8int,
580518 LA IR 534 —FhR 1T, BN, EERAE80515 FHLHI1245 .
TOM I 2R HREIR D) B8 5 A7 2R AUXRH I TOx 1240 %€, @12 T0x12=0, TON| TAEFE12THER; Wi
T0x12=1, TOWM| TAEE1THE.
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7.2.3 BRR2BMBEHEERIER), TEINFES]
IR R S/ R0 A T E S BB RS R, I RIS

TFO Interrupt
Toggle
>{ CLKOUTO
i P3.5
TOCLKO
(8 Bits)

SEIT &%/ TR o K 2: 807 F B H e

TLOM s B AN B ALTFO, T B THO R E 25 ATLO, THOWZA BHEAFTE, HEIEEHTHOA

WA,

HTOCLKO/INT_CLKO.0=1i, P3.5/T 1 JIAC B i€ I #2011 I S i CLKOUTO .
B H N BT = TO i HH R /2
WIERC/T=0, 58 B #8/THEERTO TAF7E & i i
TO LAETEITRE(AUXR. 7/TOx 12=1) I [ H B B8R Z=(S Y Sclk) / (256-THO)/2
TO LAEFE12THL X (AUXR. 7/TOx 12=0) ] [ H B 4 3T 2 =(S Y Sclk)/12/(256-TH0)/2
IHRC/T=1, EI 38/THEESTOR XS SR KN (P3. 4/T0) 4, NI
Hr B BPATER = (TO_Pin CLK) / (256-THO) /2
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7.2.4 BERI(FENSLLITEES), TNEWFES]
XERT L, EALRSHT, eI U T, RUR BB TR B ONOAR A

X E IS 450, AR I 280 TLO L THOVE 2N ST 847 T4 . AR A3 1 e
2508 41K, TLO 5 R SE I 22045 #0467 /T« GATE. TRO. INTOTFO. THORR 5E N i 25 1)
fe GHBCEREND [ FHEN 25 1HTRI AL TFL . BRI, THO4Z I g N 25 1 rp It o

B3N T I — M8 s ih 38 /TH AR M HR (it (Y, MR A HLEA = e rr 88 /14
L B HEH T e 88/ 5880, ER8TIA TR RIS FTR1=0, {Z1Eit%, TWTOw
PERPAN E I 45 -

12 AUXR.7/T0x12=0

e
JAUXR.7/T0x12=1
TO Pin _ 4

SYSclk

XR.7/T0x12:0
SYSclk N E THO
‘[-J L (8 Bits) TF1 — Interrupt

=1
- AUXR.7/T0x12=0

TR1

control

SEIS/TH R0 B3 P8 A7 i Kt
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— [=1=] A M B2 - RS
7.3 EBRRE/iTEE TIEER

IS X 25 AE AR TMOD 1 (M 1(TMOD.5). MO(TMOD .4)[f 3 &, 5E I 88 /11508 1A 3R AS [5] (1)
TAERE

7.3.1 BROAMILENER)FMRIESF, BINRFIHERXER
EBET R IS/ S LR AT B B E R A 1R e, W F PR

AUXR.6/T1x12=0
Interrupt
SYSclk o
+1
AUXRA6/T1x12:1 = Toggle
TLL | THI
i M_ DL |erkour

control P34
LS :
] TICLKO
RL_TL1 | RL_THI

SEIT % /AR 1B 3K 0: 16607 F 2l 2

*GATE=0 (TMOD. 7)Y, ITRI=1, NIERS & it4. GATE=11F, FovF difhaRH A INT 1 2
f AL, SXAF AT SCHLAKBE N L. TRICYTCON®Y 17 2% PN (K% 67,  TCON®F A7 2% 250 (¥ R A Ty ik
M L TCONBF 7 2 A 4

BCT=0, 2 B{IFIEHER RGN B 20 B HH . TUS I BRI 80 TULARAE e Uy
Ko BOT=11F, ZEIFEREBIN BB AP3.5/T1, BITITAEE 05 5.

STCI5F204EA R 51 5 LI 2 I 25 A T o e . —FlR 12THER, 12/ R Bin,
5L 58051 8 HLAIAD; T4 —FR 1T, ®AIehinL, HERLS80518 FHLKI 126,
TR TR AP PR D) RE A7 A7 2R AUXRH BOTLx 1 28R 58, AnSRT1x12=0, TIM TAEFEL2THEER: 2R
Tix12=1, TUWIAEFEITHR.

SE 3 1A 2N BRI B /E 2SR THIAIRL TL1. RL TH15THIHEA F—/M#dk, RL TLI
HTLIIA [ —M k. 45 B 251 TAETERER0(TMODI5:4]/[M1,M0]=00B)#, [TL1, TH1]f)¥%
HAEAITEL, T B4 E 34 [RL_TL1,RL THI1]H N % 5 #3 A[TL1,TH1].

%T1CLKO/INT_CLKO.1=1IF, P3.4/TO%E IS B A 7€ I 45 1 S 11 CLKOUT 1.
BRI BRI = T i i 5/2
WRC/T=0, JEN &/ THEERTI AR E R
T1 TAETE 1 THLA(AUXR.6/T 1x12=1) I iy B8P 82 = (SYSclk) / (65536-[RL_THI, RL_TL1])/2
TITAEAE12THE(AUXR.6/T 1x12=0) i )4 th B SR =(S Y Sclk)/12/(65536-[RL_THI, RL_TL1])/2
WERC/T=1, EN &/ THEERTUR X ARk (P3. 5/T1) vH4, -
iyt BRI = (T1 _Pin CLK)/ (65536-[RL_TH1, RL_TL1])/2
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ERER 1166 BB ER BRI IZF

1. CIEfF:

/* */

/* --- STC MCU International Limited */

/% - WIRSTC 15 RA P HLE I 25 11 1647 H 2) B 3R 20 e */

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

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

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

/* --- Web: www.STCMCU.com */
L e T i e T sk s i N —— *
/* VELERR P R O E R A A R R I RO AR Y - */
/* */

#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-SY Sclk/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

//

/* Timerl1 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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1

/* 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 timer] 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 2311667 [ 3 B A 2 - */
/* --- Mobile: (86)13922805190 %/
/* —-- Fax: 86-755-82944243 */
/* —-- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
L B e e o ST e TS & TR 1 —— *
/*ABAERE R BB A TR SRR TR SRR —-eeeeeee- */
* ¥

;/* define constants */

#define MODEIT

#ifdef MODEIT

TIMS EQU 0B80OH
felse

TIMS EQU 0FAOOH
#endif

;/* define SFR */
DATA 8EH ;Auxiliary register

AUXR

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)

;work LED, flash once per second

;1000 times counter (2 bytes)

SRR RII8051 B A WL A 7]
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s

ORG
LIMP
ORG
LIMP

0000H
MAIN
001BH
TMI1_ISR

s

;/* main program */

MAIN:

#ifdet MODEI1T

MOV
#endif

MOV
MOV
MOV
SETB
SETB
SETB
CLR

MOV
MOV
SIMP

AUXR, #40H

TMOD, #00H

TL1, #LOW TIMS
THI, #HIGH T1MS
TR1

ET1

EA

A

COUNT, A
COUNTH+1, A

$

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+I, #HIGH 1000
CPL  TEST LED

SKIP:
CLR C
MOV A, COUNT
SUBB A, #1
MOV  COUNT, A
MOV A, COUNT+1
SUBB A, #0
MOV  COUNT+1, A
POP  PSW
POP  ACC
RETI
END

;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

;work LED flash

scount--

SERECR 8051 8 A WL THA ]
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7.3.2 BERIALERER), FEINFES]
AR B I 4/ TH R LB R16 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 &/ THEER RO 1 166 E I 23

AT, E S B 166 KT 58%, HTLIKISALFITHL KISAL M. TL1MIS AL %E H:
W THIHEAL, TH1H80E H B AL TCONH i H AR E AL TR .

GATE=0 (TMOD.7)i, #WNTR1=1, MIZHF #5114, GATE=1/F, FovF AT AN INT L 6] 2
I 281, SXRETTSEHLNKSE M . TRIITCON Z5A74% P9 HOFE ML, TCONDYAF 28 % fir (1 BAK T RE i
L _EFTCONZF A7 23 N 41

MCT=00F, 2 B FF SR B RGN B A0/ A, TUG I bR T8, TL T RAE e iy
Ko HBOT=18F, ZHIFERBIN I AP3.S/T1, BITITAEE 05 5.

STC15F204EA R 41 5 7 HLIK 8 I 25 A P RV A0 28 . — B2 12THES, B 12ANeF Bloin e,
558051 8 LA A —FRITHER, R8N, HERALS8051H FHLI12M.
TR 56 e R PR D) Ak 2 77 SR AUXRA A T1x 124058, R T1x12=0, TIWTAEEI2THER: WE
Tix12=1, TLW TAEFEITHEE.

LEREBRIB05 1 A HLIIF AW B ML : www.STCMCU.com  STCISF204EA RS 1T 8051 B )7 Hleh s HEr 143



FEmSTCH 7 Mii: www.STCMCU.com Mobile: 13922805190(%k7KkF) Tel: 0755-82948411 Fax: 0755-82944243

7.3.3 #BER2BMBELEERERN), FTENES]
IR R B 52/ SR LY AT [ S B S AR S AL T 48R, I T TR

_m—>lnterrupt

Toggle

CLKOUTI

P3.4

TICLKO
(8 Bits)

SEI &/ THEAR 1RO K 2: 8 A B FL 3

TL1 R A EALTRL, T B THI AR BRI FATLL, THIRABREGFE, ERNTHIA
B
HTICLKO/INT CLKO.1=1HF, P3.4/TO% AL & v e it 251 HI 8k 4i HHCLKOUT 1,
i IS B = T it /2
WIRC/T=0, & 8%/ THEESTI TARE E AL,
T1 LAEE1I TR (AUXR.6/T1x12=1) fy i i I 5% =(S Y Sclk) / (256-TH1)/2
T1TARLE 12T (AUXR.6/T 1x12=0) i {4 i B £ 43 =(S Y Sclk)/12/(256-TH1)/2

WERC/T=1, EN /RS T U SRR ks N (P3. 5/T1) %,
S tH I 8hARZ = (T1 Pin CLK)/(256-TH1)/2
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7.4 FIYRIERTEPA

STCI15F204EA & 54 3R] gm 2 4t : TRC_CLKO/P0.0,CLKOUTO0/P3.5,CLKOUT1/P3.4
IRC_CLKO : Internal R/C clock output register

SFR Name | SFR Address bit B7 B6 BS B4 B3 B2 Bl BO
IRC_CLKO BBH name | EN_IRCO - - - DIVIRCO

WA FHIRC_CLKO/PO.O%E i i H B

IRC_CLKO/PO.0 ) 0%t #2 4) FHIRC _CLKO%F 77 2 EN_IRCOf #4. & BEN _IRCO
(IRC_CLKO.7) A }#$IRC_CLKO/PO0.0% AL & 9 A i R/CHR 35 I it . 38 5d 1% B DIVIRCO
(IRC_CLKO.3)fi7 A] LA B PN HR/CHR 5 I8 B 1 i HE AR 2 IRC_CLK/238 72 IRC_CLK/1(AN 7343

BN Rk T AE P9 77 %% . IRC_CLKO (Msdik: 0xBB)
b7 - EN_IRCO :
1, JIRC_CLKO/PO.OE JHIFC B 4 P I R/CHR % B i H
0, ANFLEIRC CLKO/PO.0%S HIEC B A N BFR/CHR % I

b3 - DIVIRCO :
1, AEBR/CHR T I B % AR e 2041, gt I B4R = IRC_CLK/2
0, PNERRR/CHR ;B0 0 AR A0 A, N AR = IRC_CLK/1

IRC_CLKO#8 N #BR/CHz3% I B s TRC_CLKHE PN #R/CH= 3% A B %K

INT CLKO : External Interrupt Enable and Clock Output register

SFR Name | SFR Address | bit B7 B6 B5 B4 B3 B2 Bl BO
INT_CLKO 8FH name - EX4 EX3 EX2 - - T1CLKO|TOCLKO

U] A I CLKOUTO/P3.5 FICLKOUT 1/P3. 4% il Hi il b

CLKOUTO/P3.5 i b Hi 21 FHINT _CLKO %717 %% I TOCLK Oz 47 il

CLKOUT1/P3.4 i i tH % i FHINT_CLK O 77 2% [ T 1 CLK O 2 il

CLKOUTOFI 4 tH i 471 5 £ 2 i6F #5043 ], CLKOUT 1A i HH B b A% Pl 5 B 2% 142 1, 4 ISE R
SE I s 75 2 AR AE € I a8 IR0 (1647 B 3 B AR 20) B2 (84 B B B , AE R
R [ 5E B 8 BT, S5 CPU S S 3t Hh .

ErE IR R T AE 4798 . INT _CLKO (Mbdik: 0x8F)
b6 — EX4 : FLUFAMESHET4 (INTS) -
b5 - EX3 : SCYFAMERHHTS (INT3) -
b4 - EX2 : RRVFAMERFWT2 INT2) .
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bl - TICLKO :
1, ¥P3.4/TO% PHIEC B 4 52 I LI B4 HH CLKOUTI, i HE I o= T 13 HH 2R /2
5 E I TR T L LA A S i e300 (1647 I 2 H A ES0)
WRC/T=00U:
TI TAEE I TR (AUXR.6/T 1x12=1) {5 H 4915 = (SYSclk) / (65536-[RL_TH1, RL_TL1])/2
TITAEE 12T (AUXR.6/T 1x12=0) B} {7 452 = (SYSclk) /12/ (65536-[RL_TH1, RL_TL1])/2
ERC/T=1, TEN /TR TR ARk d N (P3. 5/T1) iH%L, -
i th B BT ARIZR = (T1 Pin CLK) / (65536-[RL_THI1, RL_TL1])/2
A IR TR T AR 2 (847 A B B )
WRC/T=00U:
T1 LAEEITEEA(AUXR.6/T1x12=1)H [ th A28 = (SYSclk) / (256-TH1)/2
T1LAEFE12THE (AUXR. 6/T1x12=0) B %67 A2 = (SYSclk)/12/(256-TH1)/2
IHRC/T=1, EN 3/ EEST U AN ik (P3. 5/T1) %L, i
R8I ARIER = (T1_Pin CLK)/ (256-TH1)/2
0, ANFUVFP3.4/TOE ML BT B o 5E IR 1R I b

b0 - TOCLKO :
1, #4P3. 5/T 1 JIFC B e i OFFI N B4 Y CLKOUTO, i I B = TOY 4 /2
5 E I /AR TO AR A 52 i AR5 5R0 (1647 F 2 F A 50) B
WRC/T=00U:
TO TAEFE 1 THE U (AUXR. 7/T0x 12=1) i} 4 AR = (SYSclk)/(65536-[RL_THO, RL_TLO0])/2
TOTE7E 12TH sU(AUXR. 7/T0x12=0)H} {14 HIAZ = (SYSclk) /12/ (65536-[RL_THO, RL_TL0])/2
IRC/T=1, EI 3/ EETOR G A B ik g (P3. 4/T0) 1%L, I
i tH A B ARIZR = (TO Pin. CLK) / (65536-[RL_THO, RL_TL0])/2
FE B /TR TO TARAE sE I B X2 (8hr BN Bk, tn S C/T=0 FLI:
TOLAEEITEEA(AUXR. 7/TOx 12=1) i [ th Al 28 = (SYSclk) / (256-THO) / 2
TO TAEZE 12THL30(AUXR. 7/T0x 12=0) i [F 4 A% = (SYSclk) / 12 / (256-THO) / 2
IRC/T=1, EI 38/ EEE TR A B ik g (P3. 4/T0) 1%L, I
A8 ARER = (TO_Pin_ CLK) / (256-TH0) / 2
0, ANFUVFP3.5/TVE AL T B O 5E IO FR s b

AUXR : Auxiliary register

SFR Name |SFR Address bit B7 B6 B5 B4 B3 B2 B1 BO
AUXR 8EH name TOx12 | T1x12
AUXR (Hhhb: 0x8E)
TOx12:

0, SEMF0ZES80513HE, 12434,
1, TR 0N E —ALS805111 1265, A

0, SEMFIZAES80513HE, 12734,
1, TR0 —ALS805111 1264, A

Tix12:
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R T E P 77 2 IRC_CLKO/INT CLKO/AUXRICIE & A .

sfr IRC_CLKO = 0xBB; / /N R T B 2 AR #SIRC_ CLK O ik 75 B
sfr INT CLKO = 0x8F; / /G0 B R T B 2RSS INT  CLK O bl 75 B
sfr AUXR = OxSE; / /R T BE 25 A7 2 AUXR st ik 75 BH

R T e P77 28 IRC_CLKO/INT CLKO/AUXRHMIC 48 = 7 9 -

IRC_CLKO EQU 0BBH SHTRS N AR T R 247 S8 IRC_ CLK Oy i il 75 B
INT_CLKO EQU 8FH SHT G AR IR D e 27 A7 23 INT_CLK O il 75 B
AUXR EQU  8EH SRFIR Th RE 2717 28 AUXR [t ik 75 1

7.4.1 RERR/CEY st RO A2 FF

1. CiEfF:

/* */

/* --- STC MCU International Limited */

S NOR Bl TN T IR Y oL 1 —— i

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

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

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

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

L e T i e T i1 s 1 N —— *

M ABTERR BT AT 1 SR I R SR e */

/* */

sfr IRC_CLKO = 0xbb; //EN_IRCO - - - DIVIRCO - - -

/]

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. LTz

/* */
/* --- STC MCU International Limited */
S RSN Rl TN T GLAE Y oL 1 —— i
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82944243 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
L e T i e L s s i N —— ot
O T T S G N O D S P AETSGL S R 1 —— i
/* */
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 TERTEF08Y ] 4RI R hier AN AZ e

1. CIEF:

/* */

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

/* — JH/RSTC 15 Z 5 5 HLE B 280 (1) AT 2 P2 B b - */

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

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

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

/* - Web: www.STCMCU.com */
L LI ISV G e ] 0 S — %/
/% SRR R e AR B 1 2 AR TR AR - */
/* */

#include "reg51.h"
/

/* define constants */
#define SY Sclk 18432000L
//#define MODEIT //Timer clock mode, comment this line is 12T mode, uncomment is 1T mode

#ifdef MODEIT

#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 TOCLKO = P3"5; /Itimer0 clock output pin

/1

/* main program */
void main()

{

#ifdet 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; //timerO0 start running
INT_CLKO = 0x01; //enable timer0 clock output
while (1); //loop

H
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/* */
/* --- STC MCU International Limited */
R VSR Bl Y LV [ ud Tr Gk oY St — %
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82944243 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
L il RNy ats G Il o7 ) S — *
R T S e TG @ e R Gy g ] — J
/* */

;/* 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 O08EH
INT CLKO DATA O08FH
TOCLKO BIT P3.5
ORG 0000H
LIMP  MAIN

;/* main program */

MAIN:

#ifdef MODEIT
MOV  AUXR, #80H

#endif
MOV  TMOD, #00H
MOV  TLO, #LOW F38 4KHz
MOV  THO, #HIGH F38 4KHz
SETB  TRO
MOV  INT CLKO, #01H
SIMP  §
END

;Auxiliary register

;External interrupt enable and clock output control register

;timer0 clock output pin

;timer0 work in 1T mode

;set timer(O as mode0 (16-bit auto-reload)
;initial timer0 low byte
;initial timer0 high byte

;enable timer0 clock output

A BRI RIN8051 5 A WL A 7]
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7.4.3 B89 4RI R hie RO AZ e

1. CIEF:

/* */

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

/* — JH/RSTC 15 Z G 5 HLE B 28 11 A i P B b - */

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

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

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

/* - Web: www.STCMCU.com */
L LI ISV G e ] 0 S — %/
/% SRR R e AR B 1 2 AR TR AR - */
/* */

#include "reg51.h"

I

/* define constants */
#define SY Sclk 18432000L
//#define MODEI1T //Timer clock mode, comment this line is 12T mode, uncomment is 1T mode

#ifdef MODEIT

#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 MODEIT
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 timer1 clock output
while (1); //loop

H
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2. CYRIEFF:

/* */
/¥ --- STC MCU International Limited */
e RSV LR NN I T ST O Poy I R—— )/
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82944243 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
L S g e o )il ———— */
e T Tl b Y ) G Y RS 4C L o 74— */
/* */

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

#ifdet 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 P3.4 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 mode0 (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 & ZHIntel 80515 5 #L ERT250/1 52 FH =545

(1Y it /THEEs S afs, WS H RS, EF e /8 e i, i Te
= 10ms, FHFN12MHz, & 10ms [ EHIERGE . EE TAET 1. 1HEAATTEWIE: K8
RLAIME NFOH, 8L #)ME ADSH.

(D) VIarE

P HIAaAE, — AR R RE e TR e B ZE R € I/ T R as AT Th g i 3 M S RO E S TE.
FEFF, BRI RE QR -

START:
;. FREFE
MOV SP, #60H s WEHERR X1,
MOV TMOD, #10H s EEETL. e, TE R
MOV TH1, #ODSH ; WEETTIHEIME
MOV TL1, #OFOH s WERFE T IHEWIE
SETB  EA ;
} FEsfut
SETB  ETI1 ;
s HAhwIstb e R
SETB  TR1 s AT AT
P F T
(2) RS
INTT1: PUSH A ;
PUSH DPL ;} 3537
PUSH DPH ;
MOV TL1, #HOFOH : .
}E%Em@
MOV THI, #ODSH ;
o AL B AR
POP  DPH ;
POP  DPL ; } Wik e
POP A ;
RETT ;3 &M
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KRR T WS R B A K 2. STC15F204EA R 51 5 5 LI b I T~ 25 2w i
B NRETWIEAEESN T RIC, —BORAEHK, HF R B E IR PR
FT R X EHAT .

(2] FIFE IS /T AR 0B E I/ T8 11 T 11 50 B4 M0 m B s N i 11 7 2 FH 1

FESLE N ] R 4t i LA PSSR B INTORTINT LANE Y, 1 i /v Ads
2o, WA T TSN AN b Wi . B € I/ T30S Lo SR AR B X AR 7 =X
2 CHIFEN) , WEIMEWIME R, T g DN — AN sk AR bk, 15088 BRI E 0% H
B R R W SRAREALTF UL, [ BRI A EE, AR T 8508 i
Hi. MAER/THEEST (T KB R E R AR W s Ry A 8. HARR P on i R -

(1) FHEFE:

ORG  0000H
AJMP  MAIN : HERT
ORG  O0O01BH
LJMP  INTER s TR RS2
ORG 0100 : AN
MAIN:
MOV SP, #60H s WCEMERRIX
MOV TMOD, #60H s WHEEMN /A, U2
MOV TL1, #OFFH s WEITHEUR AL
MOV THI, #OFFH
SETB  EA : JTr i
SETB  ETI o RS /TS
SETB  TRI s BN /T A 1T
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(2) PWIRFIES (BRI IS )

ORG
INTER: PUSH
PUSH
PUSH

POP
POP
POP
RETI

1000H
A

DPL
DPH

DPH
DPL

S T AR 55 R ) 2 AR 3

B NHART

} A

B R R

; R [Al

(5] FENHH RS @EEPL. OFPL. 143450 H B 8200 n sF1400 n sHI . Nk, RS
RN /T80 (T0) , ER S, EMON6MHz, TP=2u s, Zi1-5453E R % HCNICHA

38,
ARy B il 4 -
(1) WIgatere B

PLTO: MOV
MOV
MOV
SETB
SETB
SETB
SETB
SETB

TMOD, #03H
TLO, #9CH
THO, #38H
EA
ETO
ET1
TRO
TR1

s WETOEN 7203
s WETLOFIME
s W B THOWIE

il

=K
N =E
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(2) BT AR 25 72 7 B

1)

INTOP:
MOV TLO, #9CH ; EHTREYME
CPL P1.0 ;3 XTPL. Ofr 15 5 HUx
RETI ;5 IR [A

2)

INT1P
MOV THO, #38H s BT EAIME
CPL P1.1 3 WFPL 1 HE 5 BUR
RETT ; IR [A

FE SR N FH R 2 B T R T

(1) SERF/ Tk (K S

SERS /T EES R At BUE 2T R 0% Y 1) EHLE SR P A 2], el A RRAE A B Bl it
A7 o AEAN IR O3 375 5K r W7 21 FE LR 2 A B 1 Ak BEAE AL IR (RIS, FLK R A I it I SR
BB A RTAR, — AR EN 3SRl L, ey Semf A B Rik%E. K%
KON 7 5 ] BIEANTE, AEX R BOR SCIN 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 AR S —
e R v T S SE I T SR A S AR B R 22 RN 2 IR HAESE AN Wit e i/ TH AL
TP T N GERS , DR R AR S5 R B EBOME R SRR 1A T BE T SRR,
Il FH T Il S R

Bl RER r R E RGN Bl BT BRI &7 A Sei iR % . XA & MR
ENHMEINE LR RGUIRARIRE . FTIEEhAAME, BIERWOIR S FE X T TLxEHr & 1T
BAMERS, BORETHx TLx M 8103 B SCHHT MOJTAn Ak Sk tHAUE B . JF A2 2 SR - B o
FHATE R E . BRI AMET
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CLR
MOV
ADD
MOV
MOV
ADDC
MOV
SETB

EA

A, TLx
A, HLOW
TLx, A
A, #HIGH
A, THx
THx, A
EA

(2) BIAFEBGSATH T EUE
TEBNASTBCSAT @ I /TH B T BB R, WRAIER, e se e . XRFENA
A HELE A — B 2[R N B THx AN TLx P (Sl . bedn, SRR TLx R T, BRA e i /i Sas b
TIBATIRA, TERLTLxE MR 7= AR I THxHEAL, T E SETHR AT P AR EAL,  IX I 15245 R THx S AN 0f
T [FFE, JoiETHxEETLx R ] G4 .
—Fh T A VR SRR THR, JEIRTLx, K OR AR I THEEAT FL B 2 W s
MR AR, AT E e R B, BEE FRERE, EEEANE RO EE. E

HUE7GE S I
RDTM:

MOV A,

THx

MOV RO, TLx
CJNE A, THx, RDTM

MOV

RI, A

s AL rp i

s BRTLx S A

: LOWA SR 19 v 29
s WERFTHEIE

o R TR E %A
TR R

s BEE i EoIE
el i

s EHUTHxFEAHT
s U TLXFERO

s PREPRURTHXAR, 25 A1 55, S5 Y
s AEIEH, FERPAE T AT, 7500 HE

; K THxAZ TR

SRR RII8051 B A WL A 7]

B www.STCMCU.com
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E8E KB OSSR

8.1 FFERTAZ0SLIURI & O RYIXIZF
RS0 T MEZE 16 B ENE S8R

1. Ci2F:

/* */

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

/* - JEH/RSTC 15 Z A 5L HLA F 2 I 25 0 SE IR AU 5 11 T B - */

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

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

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

/* --- Web: www.STCMCU.com */
g L 1 T8 e LT[ EET 7 — *
/% VELERR P R O E R A A R R I R AR - */
/* */

#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
/[#define BAUD  0xFDOO // 4800bps @ 11.0592MHz
//#define BAUD  OxFE80 //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  0xFA00 // 4800bps @ 22.1184MHz
/[#define BAUD  0xFDO0O /1 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;
sbit TXB = P3"1;

typedef bit BOOL;
typedef unsigned char BYTE;
typedef unsigned int WORD;

//define UART TX/RX port

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; //timer0 working at 1T mode
TLO = BAUD;
THO = BAUD>>§; //initial timer( and set reload value
TRO=1; /Itiemr0 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
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/1
//Timer interrupt routine for UART

void tmO() interrupt 1 using 1

//save the data to RBUF

//set receive completed flag

//shift RX data to RX buffer

//load data from TBUF to TDAT
//initial send bit number (8 data bits + 1 stop bit)

{
if (RING)
{
if (~-RCNT == 0)
{
RCNT = 3; //reset send baudrate counter
if (—-RBIT == 0)
{
RBUF = RDAT;
RING =0; //stop receive
REND =1;
}
else
{
RDAT >>=1;
if (RXB) RDAT |= 0x80;
}
}
}
else if ('RXB)
{
RING =1; //set start receive flag
RCNT =4; //initial receive baudrate counter
RBIT =9;
}
if (~-TCNT == 0)
{
TCNT =3; //reset send baudrate counter
if (TING) //judge whether sending
{
if (TBIT == 0)
{
TXB =0; //send start bit
TDAT = TBUF;
TBIT=9;
}

//initial receive bit number (8 data bits + 1 stop bit)

LIRERHIOS IR LT AR B ITMEE: www.STCMCU.com
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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 FHU B HLR e 90 SB[ rmnen¥/
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82944243 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
L S e i e e 11T 1 — +/
e HCa e e IO e SE G e I — +/
/* */

;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 ; 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  OECOOH ; 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 ;38400bps @ 18.432MHz
BAUD EQU 0FF95H ;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  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
RBUF DATA
TDAT DATA
RDAT DATA
TCNT DATA
RCNT DATA
TBIT DATA
RBIT DATA
TING BIT
MODULE)
RING BIT
TEND BIT
REND BIT

08H
09H
0AH
0BH
0CH
0DH
0EH
OFH

20H.0
20H.1

20H.2
20H.3

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

PUSH
PUSH
MOV

000BH

ACC
PSW
PSW, #08H

L_UARTSTART:

;4 save ACC
;4 save PSW
;3 using register group 1

SRR RII8051 B A WL A 7]
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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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8.2 FFERT AR 1SCHUR I & O RYIXAZF
—— BRI TIEE 16 B B R

1. CigFF:

/* */

/* --- STC MCU International Limited */

* — FURSTC 15 RH BRI R 58 19 BUMEALER 11 )l

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

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

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

/* --- Web: www.STCMCU.com */
L 1 T8 e LT[ EET ) — *
M VSRR BOCE R TR R BOR R - */
/* */

#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
/f#define BAUD  0xFDO00 /1 4800bps @ 11.0592MHz
/f#define BAUD  0xFE80 /1'9600bps @ 11.0592MHz
/[#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  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;
sbit TXB = P3"1;

typedef bit BOOL;
typedef unsigned char BYTE;
typedef unsigned int WORD;

//define UART TX/RX port

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 mode
AUXR = 0x40; /ftimer1 working at 1T mode
TL1 =BAUD;
TH1 = BAUD>>§; //initial timerl and set reload value
TR1=1; /ftiemrl start running
ET1=1; //enable timer1 interrupt
PT1=1; //improve timer] interrupt priority
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;
§
§
§
§
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I

//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 =09; //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; //write CY to TX port
¥
¥
¥
¥
¥
/]

//initial UART module variable

void UART_INITY()

{
TING =0;
RING = 0;
TEND = I;
REND = 0;
TCNT = 0;
RCNT = 0;
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2. LHRIERF-

/* */
/* --- STC MCU International Limited */
% - JH/RSTC 15 ZR R WL 2 B 2% 1 SEIRRAUL 1 D) - */
/* --- Mobile: (86)13922805190 */
/* -—- Fax: 86-755-82944243 */
/* -—- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
L S e i e e 1171 P — */
e HCa T e IO e S G e I — +/
/* */

;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  OECOOH ; 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 ;38400bps @ 18.432MHz
BAUD EQU O0OFF95H ;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  OFE80H ;19200bps @ 22.1184MHz
;BAUD EQU  OFF40H ;38400bps @ 22.1184MHz
;BAUD EQU  OFF80H ;57600bps @ 22.1184MHz

SERECKII80S 1 AL AT B MM : www.STCMCU.com  STCI5F204EA RSN 1T 8051 B Al Hawd 171



FEmSTCH 7 Mii: www.STCMCU.com Mobile: 13922805190(%k7KkF) Tel: 0755-82948411 Fax: 0755-82944243

;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 ;(RO) ready send data buffer (USER WRITE ONLY)
RBUF DATA 09H ;(R1) received data buffer (UAER READ ONLY)
TDAT DATA O0AH ;(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 MOD-
ULE)
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)
RPTR DATA 21H ;circular queue read pointer
WPTR DATA 22H ;circular queue write pointer
BUFFER DATA 23H ;circular queue buffer (16 bytes)

ORG 0000H

LIMP RESET

s

;Timer] interrupt routine for UART

L_UARTSTART:

ORG 001BH

PUSH ACC ;4 save ACC

PUSH PSW ;4 save PSW

MOV  PSW, #08H ;3 using register group 1
JB  RING, L RING ;4 judge whether receiving
JB  RXB, L REND ; check start signal
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L RSTART:
SETB  RING ; set start receive flag
MOV  R5, #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  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
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)
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)
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>

;initial UART module variable

UART_INIT:
CLR TING
CLR RING
SETB  TEND
CLR REND
CLR A

MOV  TCNTA
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, #40H

MOV  TLI, #LOW BAUD
MOV  THI, #HIGH BAUD
SETB  TRI

SETB  ETI1

SETB  PT1

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 ~ @RO, RBUF

;stimerl in 16-bit auto reload mode
stimer] working at 1T mode
;initial timerl and

;set reload value

stiemr] start running

;enable timer! interrupt

;improve timerl interrupt priority
;open global interrupt switch

;if (REND)
i

R REND = 0;

; BUFFER[RPTR++ & 0xf] = RBUF;
3

>

AEREKII805 1 A ML AR B M : www.STCMCU.com  STCISF204EAZRFI 1T 8051 A Hl S He

174



FESTCHE J Ml : www.STCMCU.com Mobile: 13922805190(%k7kF) Tel: 0755-82948411 Fax: 0755-82944243

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++ & 0xfJ;
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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%’ STC15F204EA 25 2 K #BYA/DEE H 2
9.1 A/D¥:#esHI%EH

STC15F204EA R 51 51 i HLADC (A/D#%#ds) M5 R an N BTN
ADC_CONTR Register
|ADC7POWER| SPEEDI1 | SPEEDO | ADC FLAG | ADCisTARTl CHS2 |CHSl | CHSO0 |

| ]
BN fG 5 IRIE ADFEH S R AT 88
FFKCHS2/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/P1.1 —
ADCO/P1.0 —

N

\/

\

BRI
R

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 5| F i HLADC HH 2 B IEFRF o6, LR as . BIRLER %785 10f7DAC. #%
o L2747 2% (ADC RESFIADC RESL) BLJZADC CONTRAA K o

STC15F204EA R 51 5. 7 WL ADC 2B IR ELERIADC . 3B I LT ADC FH — AN PR AR 38 FND/AF%
PSR, @K LR P, Mﬂi“ﬁu(MSBHﬁ llﬁr“ o — S N LR S5 N B D/ A8
HH AT IR, S 2R, T A R UOE T N R NAE . IR IR A T
A/D¥EH AR BRI, ThFEIREIL A

M EEELLE H, B2 BT, KB ADCO~7 IR B N IR A s . %k
/BRI e 4% (DAC) 5 e (R HOL 2 5 i N A J0) il o bR B B 30E A7 b e, W P e 45 RARAT B33 UK
FLiar 7 as, JFld B L AR a0 s . A/ DB R T, R B gt AR AL 3
ADCHE 4 &5 L 25 A7 23 ADC_RESFIADC_RESL, [ARf, B ALADCYS ] 25 47 #8ADC_CONTRH fiJA/DH%
SERFRENALADC FLAG, DAL Fe 28 ) B A A b7 i o A48 T8 A0 36 36458 1) EB ADCHZ il 25 77 2%
ADC_CONTRH FJCHS2~CHSORi 7 »  ADCF) % 48 3 & F ADCH i) 5 47 #% - ¥ SPEED 1 FISPEED O 7€ -
TEfE FHADCZ /I, MSGZ5ADCEHE, il /& B AT ADCES ] 25 A7 4% H TADC_POWERAY
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W B A 10 45 8, TN AR :

Vin
Vcee

10-bit A/D Conversion Result:(ADC RES[7:0], ADC_RESL[1:0]) = 1024 x

LB SSAY VSR O /AW

Vi
Vce

8-bit A/D Conversion Result:(ADC_RES[7:0])= 256 x

A Vi B N EIE RN R, Vee v BT HLSERR TAR R, HISA ML AR B ARy
B Sk .

9.2 5A/DEHERINEFESS
ESTC15F204EA 251 8 i HLA/DEE B AR S I w7235 T R £ Ao

e s ik J AT S o
G ik it | \ren Lsp |

P1 Analog Function

PIASE Configure register

9DH | PI7ASF | P16ASF | P1SASF | P14ASF | P13ASE | P12ASF | P11ASF | P10ASF {0000 0000B

ADC _CONTR| ADC Control Register | BCH ADCiPOWER|SPEED1|SPEEDO|ADCiFLAG|ADC7$TART|CHSZ|CHSI|CHSO 0000 0000B

ADC RES ADC Result high BDH 0000 0000B
ADC RESL | ADC Result low BEH 0000 0000B
IE Interrupt Enable A8H | EA |ELvD|EADC| - | ETI | EX1 | ETO | EX0 [000x 0000B
P Interrupt Priority | pop - |[pvp|paDc| - [PpTi]PXI | PTO | PXO <00x 0000B

Low
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1. P1 ORI EEIEHI B F 25 P1ASF

STC15F204EA 2 51| B - HLIGA/DEE ¥ I ZEP1 L1 (P1. 7-P1. 0), A 8101 & A/ DL 58,
TH Al IA F300KHz (3075 YK/ FP) o SEEHLEH ANTYA/D, IR EER I . H i e SR AS I . 424
i BUERINS, EREAEPIE NS ERRT/00, AT DU B 5 A S B P AT ]
— & B ONA/DEEH, ANTEAENA/DIEFHIPL O Al gk SEE AT/ f T G RAERBIN) » FAE
SNA/DAE ) 5 S PIASFRFBR Sh A 27 A2 AL B 17, BMI N ) 3 B AL 3
A& PIASFEF /788 k& =R T -
P1ASF : Pl Reda ] 25 47 %

SFR name | Address | bit B7 B6 B5 B4 B3 B2 Bl BO
P1ASF 9DF name | P17ASF | P1I6ASF | PISASF | P14ASF | P1I3ASF | P12ASF | P11ASF | PI0OASF
P1ASF[7:0] P1. xfFThfE FHPIASFEF A7 A bk . [9DH] CARERSIEAT A7 F-41k)
PIASF.0=1 P1. O LR AR T EEA /DI
PIASE.1=1 P1. 1R R T EEA /DS
P1ASF2=1 P1. 2R 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 HIE AT REA/DAE H
PIASF.7=1 P1. TEHE R T EEA /DI

2. ADCiZH|F EZRADC_CONTR
ADC_CONTRZF A7 28 1A% =0 -
ADC_CONTR : ADCH%HI| %7 17 %

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

CHSO0

XFADC_CONTRAFAFas BEATHRAE, BLEIZAIMOVIRMEIE /), AR 57 M ‘8 6.

ADC_POWER: ADC HEyEHHIfr .
0: JFADC HLVE
1: FTIFA/DFEHr3s FEJE.
G N 2 N R b rEAR AT, KFADCHR YRS, EPADC_POWER =0, WI[%KIhéE. B
A/ DFERRT— E BHHA/DEYE CATIF, A/DE;H4E o5 ¢ A /DL AT PR Dh#E, ]
Ka‘elﬂégﬂikﬂ FF N EBA/DFEHASAL YR, TG M e, SN EERE S, A
A/ D
VS BIA/DEEHfE, TEA/DECIREE R 2 AT, ASSCRAEA /0 FPIRAS, BRI ks EA/D
i, QAR E I A%/ B AT O/ R I RGP R AT

A BRI RIN8051 5 A WL A 7]
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SPEED1, SPEEDO: AL Hie i % H ok 5 47 i o7

SPEEDI | SPEEDO | A/D¥ ¥ Fir 25 st ]
| | 9O b R B AL e — %, CPULAESRZR21IMHzI
A/ D 3% [ 24 300KHz
1 0 180 B ) B A 4 — Ik

3604 & B %% 45— Ik

0

540/ s 4P & HH 55 6 — Ik

ADC_FLAG: BEHUL s F A 2 bR A7, A/ DI 5E RS, ADC_FLAG = 1, ZEHBHIHEO.

ADC_START : #5423 (ADC) ¥ e R shz il fr, WEN “17 I, JFaa¥e, Feisi R m N0,

ANERN/D B dse S iz A G AR R, I8 A B RR AL/ DR
BEEW A/ DI TER G, ADC FLAG = 1, —@EHARHO.,

CHS2/CHS1/CHSO0: Hil4im NifiEi%k$:, CHS2/CHS1/CHSO

CHS2

CHS1

CHSO0

Analog Channel Select (U N8 1 F¢)

0

0

0

P

P1

.0 VENA/DEINRH

P

P1

-1 1EJ9A/ D AR H

HeFE

P1

.2 VENA/DEINKH

P

P1

.3 VENA/DEINRH

P

P1

4 1ENA/DE K

P

P1

.5 1ENA/DE K

P e

P1

.6 VENA/DEINRH

el Bl Bl Bl K= K= N>

el Bl =1 K= BN Bl =)

el E=1 =l E=1 =N K=

P

P1

7 VENA/DE K

SRR RII8051 B A WL A 7]
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3. A/IDCEs#4EREFEE5ADC_RES. ADC_RESL
FEIR T RE 75 A7 #ADC_RESHIADC RESLZF A7 %% F T IRAFA/ DL 4t 1, HA% b

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

+
ADC_RES | BDh %D% g%-‘:,é” | ADC_RES9|ADC_RES8|ADC RES7|ADC RES6|ADC RES5|ADC RES4|ADC RES3|ADC RES2
- Zifras 8L

ADC RESL| BEh %%%i%ﬁéuzﬁ - - - - - - ADC_RES1|ADC_RES0

STC15F204EA R 1 ¥ WL LORLA /D% e 45 B 1) i 8 AL A7 JAEADC_RES R, 247 A7 i 7E
ADC_RESLEE247 7.

R RS I0A 5 R, % T AR

Vin
Vce

10-bit A/D Conversion Result:(ADC_RES[7:0], ADC_RESL[1:0]) = 1024 x

LR A EURBAY B ESIAZ B SO VTS

Vin
Vce

A, ViR ABHE N EER A R, Vee A BT HLSERR TAERE, S AL AR IEAE N
BAZHE k.

8-bit A/D Conversion Result:(ADC_RES[7:0])= 256 x

4. P R IFFFRIE

IE: il eiFarfeas (A A 3-4k)

SFR name | Address bit B7 B6 BS5 B4 B3 B2 B1 BO
1E A8H name | EA | ELVD | EADC - ET1 | EX1 | ETO | EXO0

EA: CPUIIH IR &, EA=1, CPUJH W, EA=0, CPUBFHITA HIHlH .
EAIVE FH 2 15 7 o V0 0 B i ] o B0 8% v BRI 1 S S EA R 1 LG8 2 - b B
O T o VR i S 2

EADC : A/DE#rb W 0¥z, EADC=1, Fo¥rA/DEEHFKr, EADC=0, ZE1-A/DEEHHrblk.

5. FELSC RITHIF FRIP
IP: i e gids il arfeds (Rl 67 3-4k)
SFR name | Address | bit B7 B6 B5 B4 | B3 B2 Bl BO
1P B8H name PLVD | PADC - PT1 | PX1 | PTO | PXO
PADC : A/D%T%EPLE%S'&%R%UQO PADC=1, A/D¥: i€ XNl 5 % i s
PADC=0, A/DEe4rlWisE SCMRILSE ik
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9.3 A/Dit#rEa R B 2% B

|/

P26[_]1 28 P25

P27 ]2 27 [1r24
ADCOPLO[]3 26 P23
ADCI/PLI[ |4 w2 25 [Jr22
ADC2/P12[5 % 24 P21
ADC3P13[ 6 ;t\g 23 [_]P2.0/RSTOUT_LOW
ADC4P14[]7 7 22 []P3.7/INT3
ADCS/PLS [ ~ 21 []p3.6iNT2
ADC6/P1L.6[]9 % 20 [ P3.5/T1/CLKOUTO
ADC7/PLT[J10 N 19 ] P3.4/T0/CLKOUT1

IRC_CLKO/RST/P0.0 ] 11 o0 18 [ P3.3/INTI1

Vee[]12 17 [_1P3.2/INTO

Po.1[ 13 16 [P3.1

Gnd[]14 15 [ p3.01NT4

A/DEEHRZEPTI, P1.0 — P1. 73:81%

ATOFBLE K L
ﬂ%%ﬁ

L

SRR RII8051 B A WL A 7]
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9.4 A/DZTEFIE 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[dr2 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 7 22 [ ]P3.7/INT3 - 10K e
ADCs/PLS[ 8 A 21 [IpseiNT2 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/CLKOUTI o—||| 3/4 Vee
IRC_CLKO/RST/P0.0 | 11 * 18 [ P3.3/INTI 10K e
Vee [ 12 17 []P3.2/INTO O—]l1 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/PILI[ |4 w2 25 P22
ADC2/P12[]5 % 24 ]P21
ADC3/P1.3[]6 !ﬁ 23 [_]P2.0/RSTOUT_LOW
ADC4/PL4A[ |7 %) 22 [1P3.7/INT3
ADCS/P1L5 [ 8 A 21 [rseiNT2
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.l 13 16 []p3.1

Gnd[] 14 15 [1p3.01NT4

051 1'l.5 1520 2025

S R B T DL S B R R B A AN 2 5 4%
SEEAS I Dy e, {E A LA e L RV AR 4 S
P it ZEHEAT IR FE

A LR PR TOMZ AR S (R B /) s, RSB IR SR ZE R B AT
VRE 0. 25V FEl N AR Ak, W] DA RIGEE S PR Dy R L 5% 22 Bl 2

5V

RO

ADCx 10KQ

PR S I PR P A I SR R, SR SR R A U B AR E T
e, T DAY 42 B R T A B AGI L IR VR IR

A BRI RIN8051 5 A WL A 7]
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9.5 A/DEMIRRISEREIR

STC15F204EA & 51 .y HLII S 2% BRI R SN TAE s B Vee, PrBl—iAMAMES H R K
P G805 H HUEAESY, (HSEPR LT e AL 4. 88VEI4. 96V, HI7 G B L LA i A i, W]
FE IR SE BRI H B A B AR T SRAE 57 WL A ABEPROMEL T, AT 5

RGP HIVee AR E, WHEbAtA, HlEEAES. 3V-4. 2VZ AR, MVccA[H
SE, AR EAESERA/DE R 1 — AN B AN — DMRE IS AR, SRS I ) A
Vee, PR HAD JUBE A/ DFE 45 i 38 1 FUS o G0 W] FEADCH, #3818 ) 26 LIl TE A% — AN 1. 25V
BV, 5. . . ) WEEESHE AR, ORI 0 TR Ve, HitH B LEA/D
Pl TE ) L BB ARAE R B 2 N, Vee AEE) o
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9.6 A/DFIRNIKFIZF

9.6.1 A/DF#MIRIZF (ADCHET )

1. CiEF7:

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

/¥ - JH/RSTC 15 RFIF ML A/DFH ) 6E */

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

/* -—- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
R S g e o )il ——— */
/% GELERE P R B R A T R 0 R R - */
/* */

PAERT 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 /1 2400bps @ 11.0592MHz
/f#tdefine BAUD 0xFD00 /1 4800bps @ 11.0592MHz
/f#tdefine BAUD OxFES80 //'9600bps @ 11.0592MHz
/f#tdefine BAUD 0xFF40 //19200bps @ 11.0592MHz
/l#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

LIRERHIOS IR LT AR B ITMEE: www.STCMCU.com
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/l#tdefine BAUD 0xE800 //'1200bps @ 22.1184MHz
/f#tdefine BAUD 0xF400 // 2400bps @ 22.1184MHz
/f#tdefine BAUD 0xFA00 /1 4800bps @ 22.1184MHz
//#tdefine BAUD 0xFD00 //9600bps @ 22.1184MHz
/f#tdefine BAUD OxFES80 //19200bps @ 22.1184MHz
/l#tdefine BAUD 0xFF40 //38400bps @ 22.1184MHz
/l#tdefine BAUD OxFF80 //57600bps @ 22.1184MHz

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 hight 8-bit result register

sfr ADC LOW2 = O0xBE; //ADC low 2-bit result register

sfr PLASF = 0x9D; //P1 secondary function control register

/*Define ADC operation const for ADC_CONTR*/

#define ADC_POWER 0x80 //ADC power control bit
#define ADC_FLAG 0x10 //ADC complete flag
#define ADC_START 0x08 //ADC start control bit
#define ADC_SPEEDLL 0x00 //540 clocks

#define ADC_SPEEDL 0x20 //360 clocks

#define ADC_SPEEDH 0x40 //180 clocks

#define ADC_SPEEDHH  0x60 //90 clocks

void InitUart();

void SendData(BYTE dat);
void Delay(WORD n);
void InitADC();

BYTE TBUF,RBUF;

BYTE TDAT,RDAT;

BYTE TCNT,RCNT,;

BYTE TBIT,RBIT;

BOOL TING,RING;

BOOL TEND,REND;

BYTE ch=0; //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; //Clear ADC interrupt flag
SendData(ch); //Show Channel NO.
SendData(ADC_RES); //Get ADC high 8-bit result and Send to UART

//if you want show 10-bit result, uncomment next line

// 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
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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; /lwrite 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 */
/¥ - JHNSTC 15 Rl A/DFEHThRE */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82944243 */
/* --- Tel: 86-755-82948412 */
/* --—- Web: www.STCMCU.com */
L S Tl o e e L)1 e — */
/% SRR R e AR T 2 AR TR AR - */
/* */

ST T A AL A 1

;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  OFE80H ; 9600bps @ 11.0592MHz

;BAUD  EQU  OFF40H ;19200bps @ 11.0592MHz
;BAUD  EQU  OFFAOH ;38400bps @ 11.0592MHz
;BAUD  EQU  OFFCOH ;57600bps @ 11.0592MHz

;BAUD  EQU  0ECO0H ; 1200bps @ 18.432MHz
;BAUD  EQU  O0F600H ; 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 (RESERVED FOR UART MODULE)
;(R7) receive bit counter (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_LOW2

P1ASF

EQU
EQU
EQU
EQU

0BCH ;ADC control register

0BDH ;ADC high 8-bit result register

0OBEH ;ADC low 2-bit result register

09DH ;P1 secondary function control register

;/*Define ADC operation const for ADC_CONTR*/

ADC POWER EQU 80H ;ADC power control bit
ADC FLAG EQU 10H ;ADC complete flag
ADC START EQU 08H ;ADC start control bit
ADC SPEEDLL EQU 00H ;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
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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

s

s

MOV A, ADC _LOW2
LCALL SEND DATA

INC  ADCCH

MOV A, ADCCH
ANL A, #07H
MOV  ADCCH, A

ORL A,

MOV  ADC CONTR, A
POP PSW

POP ACC

RETI

;Get ADC high 8-bit result
;Send to UART

;Get ADC low 2-bit result
;Send to UART

#ADC_POWER | ADC _SPEEDLL | ADC_START
;ADC power-on delay and re-start A/D conversion
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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, #08H

RING, L RING
RXB, L REND

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

;4 save ACC
;4 save PSW
;3 using register group 1

;4 judge whether receiving
; check start signal

s

s

s

s

; 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

s

s

2

;4 judge whether the data have receive completed

s

s

s

s

; 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

s

s

s

s

; 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/DEEIRMIIRIZRF (ADCEIFF )

1. CiEF7:

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

/% - /RSTC 15 RAIHFHL A/DEHINRE */

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

/* --- Tel: 86-755-82948412 */
/* -—- Web: www.STCMCU.com */
L i s RNy ats G Il o7 ) S — *
R T e T Y W @ e R Gl g ] — ¥
/* */

AR T R 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
//#define BAUD 0xFA00
//#define BAUD 0xFDO00
//#define BAUD OxFE80
//#define BAUD 0xFF40
//#define BAUD 0xFFAO

//#define BAUD 0xEC00
//#define BAUD 0xF600
//#define BAUD 0xFBO00
//#define BAUD 0xFD80
//#define BAUD OxFECO
#define BAUD 0xFF60

//#define BAUD 0xE800
//#define BAUD 0xF400
//#define BAUD 0xFA00
//#define BAUD 0xFDO00
//#define BAUD 0OxFE80
//#define BAUD 0xFF40
//#define BAUD 0xFF80

// 1200bps @ 11.0592MHz
// 2400bps @ 11.0592MHz
// 4800bps @ 11.0592MHz
//9600bps @ 11.0592MHz
//19200bps @ 11.0592MHz
//38400bps @ 11.0592MHz

// 1200bps @ 18.432MHz
// 2400bps @ 18.432MHz
// 4800bps @ 18.432MHz
// 9600bps @ 18.432MHz
//19200bps @ 18.432MHz
//38400bps @ 18.432MHz

// 1200bps @ 22.1184MHz

// 2400bps @ 22.1184MHz

// 4800bps @ 22.1184MHz
// 9600bps @ 22.1184MHz
//19200bps @ 22.1184MHz
//38400bps @ 22.1184MHz
//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 >>=1;
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 */
/¥ - JHNSTC 15 Rl A/DFEHThRE */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82944243 */
/* --- Tel: 86-755-82948412 */
/* --—- Web: www.STCMCU.com */
L LI ISV e ] 0 S — */
/% SRR R e AR T 2 AR TR AR - */
/* */

ST T A AL A 1

;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 OECO0H ; 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
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
0DH
0EH
OFH

20H.0
20H.1
20H.2
20H.3

;(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 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 LOW2

P1ASF

EQU
EQU
EQU
EQU

0BCH ;ADC control register

0BDH ;ADC high 8-bit result register

0BEH ;ADC low 2-bit result register

09DH ;P1 secondary function control register

;/*Define ADC operation const for ADC_CONTR*/

ADC POWER EQU 80H ;ADC power control bit

ADC FLAG EQU 10H ;ADC complete flag

ADC START EQU 08H ;ADC start control bit

ADC SPEEDLL EQU 00H ;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 A, #55H
LCALL SEND DATA ;Show result
MOV A, #66H
LCALL SEND DATA ;Show result

NEXT:
MOV A, #0
LCALL SHOW_RESULT ;Show channel0 result
MOV A, #1
LCALL SHOW_RESULT ;Show channell result
MOV A, #2
LCALL SHOW_RESULT ;Show channel? result
MOV A, #3
LCALL SHOW_RESULT ;Show channel3 result
MOV A, #4
LCALL SHOW_RESULT ;Show channel4 result
MOV A, #5
LCALL SHOW_RESULT ;Show channel5 result
MOV A, #6
LCALL SHOW_RESULT ;Show channel6 result
MOV A, #7
LCALL SHOW_RESULT ;Show channel7 result
SIMP NEXT

S

;Send ADC result to UART

;Input: ACC (ADC channel NO.)

;Output:-

SHOW RESULT:

LCALL
LCALL
LCALL

*/
SEND DATA ;Show Channel NO.
GET_ADC RESULT ;Get high 8-bit ADC result
SEND DATA ;Show result

;//if you want show 10-bit result, uncomment next 2 lines

; MOV
: LCALL
RET

A, ADC LOW2
SEND DATA

;Get low 2-bit ADC result
;Show result
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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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S
;Send one byte data to PC
;Input: ACC (UART data)

;Output:-
; */
SEND_DATA:
INB TEND, §
CLR TEND
MOV  TBUF, A
SETB TING
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

;TimerO interrupt routine for UART

TMO_ISR:
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
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 RS, #3 ;2 reset send baudrate counter
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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  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
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& STCI15F204EA R 5 £ HHEEPROMAY N A

STC15F204EA 51 5 WL A R AE AL 1 IKB/2KBJEEPROM,  Ho 52 5 23 1) /2 40 T . Hihik
36l J£0000H~03FFH(1KB)/0000H~07FFH(2KB) . 1KBF{JEEPROMZ} Y24 X, 2KBAJEEPROMZ) Ay
ANIX, AR XEES127 T EHE, BUR — B S EHR ISAE R — A X, A[R—
PRI ITBAEAF IR X, A—w EH . SR A7 28 R R 2 i b X AT Y

EEPROMI ¥ 5 IR BAE 103 R BA b, W T ORAF — S8 75 BL7E N I A2 s ot i A 2%
ISHEEE. R PR, AT LA EEPROMEAT 715 158/ 55 g A/ i (X BERR PR

TE TAEH R Ve miRET, U ZEE4TEEPROM/ TAPER1E

10.1 IAPXEEPROME 4Tk TN EE S RN T

e 1 RN Arhk S 55 o
GiRe) it Mk | ep Lsp | EMLE
IAP DATA | [SP/IAP Flash Data | - o)y 1111 1111B

- Register
1ap_appri| [SPAAP Flash Ad-1 - oy 0000 0000B
dress High
1ap_ADDRL| [SPIAP Flash Ad- )y 0000 0000B
dress Low
1ap_cmp |ISPAAPFlashComet ooy - | - | - | - [ - [ - [mstfmso], . o00m
mand Register
IAP_TRIG ISP/IAP Flash Com- C6H 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| POF | GF1 | GFo | PD | IDL |xx110000B
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1. ISP/IAPH#EZ 785 IAP_DATA

IAP_DATA : ISP/IAP #{E 44 25 77 4% o
ISP/IAP MFlash 2 IR E AL, [AIF1ash 5 A0 th 75 B0E B b

2. ISP/IAPH#i}it 25 %725 IAP_ ADDRHFIIAP_ADDRL

IAP_ADDRH : ISP/IAP #AEI Btk 27 47 35 iy )\ fi7 o
IAP_ADDRL : ISP/IAP #:1ERT (bl 27 47 2341 )\ A7

3. ISP/IAP# & F F2FIAP_CMD
ISP/IAPf 4 2 {7 24 IAP_CMDIE U1 T -
SFR name Address | bit B7 B6 B5 B4 B3 B2 Bl BO
IAP_CMD C5H | name - - - - - - MS1 MSO0

MSL | MSO |4 / #fE Bk

0 0 |Standby  f5HlEE, JCISPHEAE
0 1| WP LT X % Data Flash/EEPROM X ” #E4T 7 12
1 0 | AW PRI L7 X 6] Data Flash/EEPROMIX ” #E47 71 g F

1 1| WP IR FEF X 6 Data Flash/EEPROM X, HEAT Jis X $44%:

FRFFAEF P BRI RR RIS, OLAT IR BCHRF LashlX (BEPROM) HEAT 717 1/ 15 i/ B (X 451
, TAP15F206A/IAP15L206AF% 4k, IAP15F206A/IAP15L206A ] £E FH /' M FHFEFF X AS B P B TR
FIX.

4. ISP/IAP# £ i % T 1732 IAP_TRIG
IAP_TRIG: ISP/IAPHEAE (1) A il R a7 4745 o
TEIAPEN(IAP_CONTR.7) =1 B, X}IAP_TRIG%:5 AN5Ah, #5 AA5h, ISP/IAPA & A4 &AL
ISP/TAPHRIESE ARG, TAPHBE T )\ AL ZF 7 2$ TAP_ADDRH. TAPHihE{IK /\ 7 577 2$ IAP_ADDRLANIAP
2 A A7 2R TAP_CMDIF N AR o A0SR TR ZEXS R — ANk S5 AT ISP/ TAPHRE, T T30
Pz bk (1 = 867 FIEKS AL 43 7 5 N TAP_ADDRHANTAP ADDRLTF A7 7 o

FFRIAPERVERS, #BEEXFIAP TRIGSEE NGAH, Fi5 ANASH, ISP/IAPHr4 44444
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5. ISP/IAP# £ & #782IAP_CONTR
ISP/IAP#% | 27 17 25 IAP_CONTRHS R 411 F :

SFR name

Address

bit

B7 B6

BS B4

B3 B2

B1 BO

IAP_CONT

R

C7H

name

IAPEN | SWBS

SWRST

CMD_FAIL | -

WT2

WT2 WTO

IAPEN: ISP/IAPIRE fUVF7. 0: 2%IETIAPL/ 5 /¥R Data Flash/EEPROM
1: fUVFIAPEL/ 'S /#BRData Flash/ EEPROM
SWBS: Bk M /N R X S 3h(3%0), b2 M RGISPMIBIREFEX EFNGED.

FLESWRSTH LA A 7] LA
1: PEBRMERFEN, WiEESEN.

SWRST: 0: A#EEfE;

CMD FAIL: 5% TISP/IAPA 4, JERITAP TRIGIESAWAShfl & J e, 1, 77 i i35 %
TEF PR HFR T X (AP [X) B A7 A 2 SRR P IX (AP [X) FFEaHATFE 7

MOV TAP CONTR, #00100000B ;SWBS = 0(G&#EAP [X), SWRST = 1(#Ef7)
EH PR HFRT 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(#E A7)
AERGUISP R 7 X BAF R AL R R T IX (AP [X) FFaa AT R 7
MOV TAP CONTR, #00100000B ;SWBS = 0(G&#EAP [X), SWRST = 1(#Ef7)
TERGISP WP XBMHEAM I NRG ISP WisfEF X FFiEP AT
MOV TAP CONTR, #01100000B ;SWBS = 1(G&#EISP [X), SWRST = 1(#E A7)

BRI ] |CPUSEAFI [H] (2 /D ANCPUTLAER £ )
w2 wrt lwro Reig/ii Progﬁram/%ﬁﬁ Se%gél{gse Re(,:rm/njr:ner\l(\i'ed Syster}lflock
(2 ) (=55us) (=21us) HREERF S EO B I HERE RGN Bh
1 L] 1 24E8h |55 B 210124 1 8 < IMHz
1 1| 0 [2/EHf 110 B4 42024/ < 2MHz
1 0 1 [27E%F  [1654 1% 630367 4 < 3MHz
1 0| 0 [24 % 3304 4 126072/ %f | < 6MHz
0 1] 1 27i8F |660N 08 252144408 | < 12MHz
0 1| 0 [24Wer 11004 4 |420240 DB 4%h | < 20MHz
0 0 1 [278%F  [1320/N A %F  [504288/MAf%f | < 24MHz
0 0 0 [24mH4l (176004l (6723844 | < 30MHz

A BRI RIN8051 5 A WL A 7]
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6. TAEBREITRHIET, LR AZEH#HITEEPROM/IAPIRIE

PCON : HEHZ I 27 47 a5
SFR name | Address bit B7 B6 BS B4 B3 B2 Bl BO
PCON 87H name LVDF | POF GF1 GFO PD IDL
LVDF: LA b & MgéIW%E%d&?ﬁE#MHW%EN ZALE L ZALE R ATEO
U FEAS U P R I AR R Ve o RIS, ANZEEATEEPROM/ TAPHR{E .
BV B AL KA H s | R L

-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 2.42 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 &% 2 K #lEEPROMZS 8] K /)N K itk

STC15F204EA Z 1| 8 - HL 4 2 EEPROME 71— W %
STC1SL204EA 5 51| . f LN FEEEPROME ! — Bk
k) EEPROM i %§ Ji X $ AR UE X 7 Ik | 455 X oK R bk
STCI5F201EA/
STC15L201EA 2K 4 0000h 07FFh
STC15F202EA/
STC15L202EA 2K 4 0000h 07FFh
STC15F203EA/
STC15L203EA 2K 4 0000h 07FFh
STC15F204EA/
STC15L204EA IK 2 0000h 03FFh
STC15F205EA/
STC15L205EA IK 2 0000h 03FFh
PLF R0k, AIEH PR X IS SFE T, A Flash= 8] a] fEEEPROMA& X
IAP15F206A/ B
IAP15L206A 12 0000h 17FFh
FHX BRI BRI BUHEK " EXs12
l—‘—»#—i" ;tj\:4/\
TR | GEuHhE | AL | S5 | Rt | Sl | Rttt | 5ot g; '
0000h 01FFh 0200h 03FFh 0400h 05FFh 0600h O7FFh | & B[R — ik
= e N s » 1'% E& E‘] i& j:E
A R O BIVHR e 4

feaahE | ghoutht [ aashl | G | Eaasdl | ot | el | gt E'X)g%@
— B W
0800h 09FFh | 0AOOh | OBFFh | 0CO0h | ODFFh | OEOOh | OFFFh |y sy o x
FILAIX T RIX BB BB | F X
EUEH L | SR hE [ ASah bl | R ML | MG | gL | AN | RN [ A4S 2 B
1000h 11FFh | 1200h | 13FFh | 1400 15FFh 1600h 17FFh | HATT A2
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10.3 IAPXZEEPROM:C 4R &1

; FIDATAIE FE EQUAS B8 5 R ) B 2 47 s L 1k B ) FH R0V 20 25 / G 196 4

IAP_DATA DATA  0C2h; % IAP_DATA EQU  0C2h
IAP ADDRH DATA  0C3h; B IAP ADDRH EQU  0C3h
IAP ADDRL DATA  0C4h; 5§ IAP ADDRL EQU  0C4h
IAP_CMD DATA  0C5h; B IAP_CMD EQU  0C5h
IAP TRIG DATA  0C6h; B IAP TRIG EQU  0C6h
IAP CONTR DATA  0C7h; IAP CONTR EQU  0C7h
7€ LISP/ APy 4 J S5 A I [i]
ISP IAP BYTE READ QU 1 s S )
ISP_IAP BYTE PROGRAM EQU 2 CE R, AT T RS, OFFh
ISP IAP SECTOR ERASE EQU 3 DR PR R, BT RS, B RIX
WAIT TIME EQU 0 VB S ARIN IE], 30MHZ BA R0, 24MBA R 1,
;20MHz LA R2, 12MBL R 3, 6MLL R4, 3MEA 5, 2MEA 6, IMEA R,
T
MOV TAP_ADDRH, #BYTE ADDR HIGH S IE MR T Hb 4 7 35 0l A )
MOV~ TAP_ADDRL, #BYTE ADDR_LOW s GBI T 7 75 R bk
MOV~ IAP_CONTR, #WALT TIME s B SR I [A) Y 755 ) T L ik — 41,
ORL IAP_CONTR, #100000008 : SUVFISP/TAPHEAE FHHRE—KH® T
MOV TAP_CMD, #ISP_TAP_BYTE READ
VIEFT AT S, AT AT RN, AHFE A M
MOV IAP_TRIG, #5Ah ; J5i%5Ah, FHIEAShEI TSP/ TAPl % 2 17 4%, BRHER 7 itk
MOV IAP_TRIG, #0A5h ;1% 58A5hJE, TSP/TAPr 4 37 B g fih /% 42 5
;CPUSERFIAPENE B G, A kST RE T .
NOP B BITAP DATAZF /748 J5, CPUKSHATRE T
MOV A, ISP _DATA SR B Ik A Ace
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UREAATA N, AR T Z4aeFEme

MOV
MOV
; MOV
; MOV
; MOV

TR, 1% ONER/

MOV

MOV
MOV
MOV
ORL

MOV
MOV
MOV

TAP_CONTR,
TAP_CMD,
TAP_TRIG,
TAP_ADDRH,
TAP_ADDRL,

TAP_DATA,

TAP_ADDRH,
TAP_ADDRL,
TAP_CONTR,
TAP_CONTR,

TAP_CMD,
AP TRIG,
TAP_TRIG,

#00000000B ;4% 1L TSP/ TAPHEAE:

£00000000B : ZBRISP/TAPA 4

#00000000B ;B 1L TSP/ TAP i A5 i &

#0FFh s 1E M v 5 BTN 00, Fi 3] JEEEPROMIX
#0FFh IR BT 800, BT 1R RRAE

RIS LG, 5 MAT, Z ST B X ER

#ONE_DATA 37T G R A B TAP_DATA,

s B ORI o 7 LTI
#BYTE_ADDR_HIGH BES R o] itk T AR
#BYTE ADDR LOW R BRI AT TS BE
HWATT TTME ; BLE S5 1] SE P B T

: ; —4), FHH
#10000000B D FUYFISP/TAPERAE PV T

#ISP_IAP BYTE PROGRAM PUSSANNE T E e
#5Ah  ;Z5i%5Ah, FEIEAShE TSP/ TAPA K 27 7 28, FF R E 75ttt
#OASh  ;i%58A5hJE, ISP/IAPHr4 R4 fit & #25h

; CPUSERFTAPENE e/ R, 4 S AREEHATRE T

NOP

DT RAE I, CPUZkSEHATRE

U, R T2aFEme

MOV
MOV
; MOV
; MOV
; MOV

TAP_CONTR,
TAP_CMD,
TAP_TRIG,
TAP_ADDRH,
TAP_ADDRL,

#00000000B ;25 1 TSP/ TAPEEAE

#00000000B ; ZBRISP/TAPAT &

#00000000B ;B 1L TSP/ TAP iy A fih

HOFFh ;36 Hhik 55735 870900, ; 36 7 JEEEPROMIX, [ 1k iR #1F

#OFFh ;26 HbH K 52715 B 7600, $5 M JEEEPROMIX., [ 1F 5454
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R X HERR, AR, R R, 512547/ B X, BN X A8 D 7 f
SRR A g AT R, LA Se T B N A T AR B, ke L S e 38 80 L

s N EBRHIRAMA R AT, FRREZ R XHERR, R E K O OR B OB 5 iz X, BT AR B (X

R 7 R, R A R CR S T .
; Ja DX R — AN O Mk A 2 DX R, T 7 oK H v

MOV TAP ADDRH, #SECTOR FIRST BYTE ADDR HIGH :3% 5 [X it bt &5 7~
MOV TAP ADDRL, #SECTOR FIRST BYTE ADDR LOW ;3% X g Hu bk =775
s Mk 75 B AR B A T s

MOV IAP CONTR, #WAIT TIME s W B S TR MW A) A Bl A

, B—4], 3f B A
ORL IAP CONTR, #10000000B : FRYFISP/IAP S T
MOV IAP CMD, #ISP IAP SECTOR ERASE

JIE R X R BR AT 4, iy AN it ORI, AN FUBE A &

MOV TIAP TRIG, #5Ah
; 5Gi%5Ah, FHXAShE TSP/ AP & 7517 8%, B KR TR itk
MOV IAP TRIG, #0A5h 1% 58AShSE, ISP/TAPHY 4 7 B4 fi 2 #2 5
; CPUSERF IAPENAE SE LG, A Sk SE AT REFF.
NOP s X HRBR IS, CPU4RSEHATFE Y
U REA AR, R T 242%Em O
MOV TAP CONTR, #00000000B ;A% 1L ISP/ TAPHRAE
MOV IAP_CMD, #00000000B ; BRISP/IAPHT &
:MOV  IAP TRIG, #00000000B -7 1IE ISP/ TAPfr & 5t
:MOV  TAP ADDRH, #0FFh ;1 kb v 7 BT M 00, 45 A JEEEPROMIX.
:MOV  IAP ADDRL, #0FFh S IE LR 5 BT 800, By 1k iR iRAE
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NER: (STCEL A HLIfIData Flash *4EEPROM g )
INEEAR A S FAE, TR, B XER

AR K 17 B 17 BC07, K “0” Bk €07 o InREFARFFH, 4 i

Tyt MRIZTHARFFH, WA B XN, FARE “BRXER” 47k
“0” /Ey\j “1” R

B R R IXHERR” AWTReR “0” #iERN “17 .
NE

1. [R]— VRAG U B TR [R] — Fed X H - AN o2 (8] — PR AS 5 B TCFE 573 AR s IX, e AN 002 HY AR
.

2. WIER—AN X R —AN, 052 B IE EEPROM, STCEL B HLiData Flash bt 4P EEPROMEL
PWIRZ, E—AF/ WD KM 22N 86 /55uS .

3. WAL — A XA T KRB IEE, B R EB S A s i i,
FAMAIAN T EAZ U A 25 Bt TBAES TC A FLIIRAMA SRS HRBRBEAN B X, FHRE 7 22 O
EE A B Z T BT I ERZE X (RE 7R SRS, BESTHERL) . X
M 51 e XA PR 1K) 1 50 R P 2075 5 (AN 75 135 S — DR 7 O B )
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10.4 EEPROMIMIXEZF (NERMRILE O)

1. CIEF:

:STC15F204EA Z 71 28 5 HLEEPROM/ TAP ThRE MR AL T v 7

/% */

/* --- STC MCU International Limited */

/* - JH/RSTC 15 R4 5./ Hl EEPROM/TAPT)fE */

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

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

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

/* --- Web: www.STCMCU.com */
el Iy ey ) S el ) e B s S DA 73 ) O —— */
/% FEAERE Y A B B AR A T SR BB R e */
/% */

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

typedef unsigned char BYTE;
typedef unsigned int WORD;

/*Declare SFR associated with the IAP */

sfr IAP DATA = 0xC2; //Flash data register

sfr IAP ADDRH = 0xC3; //Flash address HIGH

sfr IAP_ ADDRL = 0xC4; //Flash address LOW

sfr IAP_CMD = 0xCS; //Flash command register

sfr IAP_TRIG = 0xCo; //Flash command trigger

sfr IAP CONTR = 0xC7; //Flash control register
/*Define ISP/IAP/EEPROM command*/

#define CMD_IDLE 0 //Stand-By

#define CMD_READ 1 //Byte-Read

#define CMD_PROGRAM 2 //Byte-Program
#define CMD_ERASE 3 //Sector-Erase
/*Define ISP/IAP/EEPROM operation const for 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<IMHz

//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 IapProgramByte(WORD addr, BYTE dat);
void lapEraseSector(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++) //Verify 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/TAP/EEPROM data)
Output:-
*/

//Close IAP function

//Clear command to standby

//Clear trigger register

//Data ptr point to non-EEPROM area
//Clear IAP address to prevent misuse

//Data buffer

//Open IAP function, and set wait time

//Set ISP/IAP/EEPROM READ command
//Set ISP/IAP/EEPROM address low

//Set ISP/IAP/EEPROM address high

//Send trigger command]1 (0x5a)

//Send trigger command2 (0xa5)

//MCU will hold here until ISP/IAP/EEPROM
//operation complete

//Read ISP/IAP/EEPROM data

//Close ISP/IAP/EEPROM function

//Return Flash data

SRR RII8051 B A WL A 7]
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void IapProgramByte(WORD addr, BYTE dat)
{
IAP_CONTR = ENABLE IAP;
IAP_ CMD =CMD PROGRAM,;
IAP_ADDRL = addr;
IAP_ADDRH = addr >> 8;
IAP_DATA = dat;
IAP TRIG = 0x5a;
IAP TRIG = 0Oxa5;

_nop_();

Iapldle();
}

/*
Erase one sector area

Input: addr (ISP/IAP/EEPROM address)
Output:-

*/
void IapEraseSector(WORD addr)
{

IAP_CONTR =ENABLE IAP;
IAP_ CMD = CMD ERASE;
IAP_ADDRL = addr;
IAP_ADDRH = addr >> §;

IAP TRIG = 0x5a;

IAP TRIG = 0xa5;

_nop_();

Iapldle();

//Open IAP function, and set wait time

//Set ISP/IAP/EEPROM PROGRAM command
//Set ISP/IAP/EEPROM address low

//Set ISP/IAP/EEPROM address high

//Write ISP/IAP/EEPROM data

//Send trigger command1 (0x5a)

//Send trigger command?2 (0xa5)

//IMCU will hold here until ISP/IAP/EEPROM
//operation complete

//Open IAP function, and set wait time

//Set ISP/IAP/EEPROM ERASE command
//Set ISP/IAP/EEPROM address low

//Set ISP/IAP/EEPROM address high

//Send trigger command1 (0x5a)

//Send trigger command?2 (0xa5)

//IMCU will hold here until ISP/IAP/EEPROM
//operation complete
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/* */
/* --- STC MCU International Limited */
/¥ - JH/RSTC 15 #4155 Hl EEPROM/IAPL) fig */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82944243 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
M UREAERE A R P S SRR, - */
M VEFERE A BOCE R TR BB SR R - */
/* */
;/¥Declare SFRs associated with the IAP */

IAP_DATA EQU 0C2H ;Flash data register
IAP_ADDRH EQU 0C3H :Flash address HIGH
IAP_ADDRL EQU 0C4H :Flash address LOW
IAP_CMD EQU 0CSH ;Flash command register
IAP_TRIG EQU 0C6H ;Flash command trigger
IAP_CONTR EQU 0C7H ;Flash control register
;/*Define ISP/IAP/EEPROM command*/

CMD_IDLE EQU 0 :Stand-By

CMD_READ EQU 1 ;Byte-Read
CMD_PROGRAM EQU 2 ;Byte-Program
CMD_ERASE EQU 3 ;Sector-Erase

;/*Define ISP/IAP/EEPROM operation const for AP CONTR*/
;ENABLE IAP EQU 80H ;if SYSCLK<30MHz
;ENABLE TAP EQU 81H ;if SYSCLK<24MHz
ENABLE IAP EQU 82H ;if SYSCLK<20MHz
;ENABLE TAP EQU 83H ;if SYSCLK<12MHz
;ENABLE TAP EQU 84H ;if SYSCLK<6MHz
;ENABLE IAP EQU 85H ;if SYSCLK<3MHz
;ENABLE IAP EQU 86H ;if SYSCLK<2MHz
;ENABLE TAP EQU 87H ;if SYSCLK<1MHz

;//Start address for STC15F204EA series EEPROM

IAP_ADDRESS EQU 0000H

s

ORG  0000H
LIMP  MAIN
ORG  0100H
MAIN:
MOV  PI, #OFEH

LCALL DELAY

;1111,1110 System Reset OK
;Delay

SRR RII8051 B A WL A 7]
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s

MOV  DPTR,

LCALL IAP ERASE

MOV  DPTR,

MOV RO, #0

MOV  RI, #w
CHECKI:

LCALL IAP READ

CINE A, #0FFH, ERROR

INC  DPTR

DINZ RO, CHECKI1

DINZ RI, CHECKI1

MOV  PI, #OFCH

LCALL DELAY

MOV  DPTR,

MOV RO, #0

MOV  RI, #w

MOV  R2, #0
NEXT:

MOV A, R2

LCALL IAP PROGRAM

INC  DPTR

INC R2

DINZ RO, NEXT

DINZ RI, NEXT

MOV  PI, #OFSH

LCALL DELAY

MOV  DPTR,

MOV RO, #0

MOV  RI, #w

MOV  R2, #0
CHECK2:

LCALL IAP READ

CINE A, 2, ERROR

INC  DPTR

INC R2

DINZ RO, CHECK?2

DINZ RI, CHECK?2

MOV  PI, #OFOH

SIMP  §

#IAP_ADDRESS

#IAP_ADDRESS

#IAP_ADDRESS

#IAP_ADDRESS

;:Set ISP/IAP/EEPROM address

;Erase current sector

;Set ISP/IAP/EEPROM address

;Set counter (512)

;Check whether all sector data is FF
;:Read Flash
;If error, break

;Inc Flash address

;Check next
;Check next

;1111,1100 Erase successful

;Delay

;:Set ISP/IAP/EEPROM address

;Set counter (512)

;Initial test data
;Program 512 bytes data into data flash
;Ready IAP data

;Program flash

;Inc Flash address
;Modify test data

;Program next
;Program next

;1111,1000 Program successful

;Delay

;Set ISP/IAP/EEPROM address

;Set counter (512)

;Verity 512 bytes data

;:Read Flash
;If error, break

;Inc Flash address
;Modify verify data

;Check next
;Check next

;1111,0000 Verify successful

A BRI RIN8051 5 A WL A 7]

M www.STCMCU.com

STC15F204EA &% 1T 8051 i frLh iR 220



FARSTCHE J7 Mt : www.STCMCU.com Mobile: 13922805190(FkkF) Tel: 0755-82948411 Fax: 0755-82944243
ERROR:
MOV PO, RO
MOV P2, R1
MOV  P3, R2
CLR P1.7 ;0xxx,xxxx [AP operation fail
SIMP  §
/*
;Software delay function
; */
DELAY:
CLR A
MOV RO, A
MOV  RI, A
MOV  R2, #20H
DELAY1:
DINZ RO, DELAY1
DINZ RI1, DELAY1
DINZ R2, DELAY1
RET
/*
;Disable ISP/IAP/EEPROM function
;Make MCU in a safe state
; */
TIAP_IDLE:
MOV  IAP CONTR, #0 ;Close IAP function
MOV  IAP_CMD, #0 ;Clear command to standby
MOV  IAP_TRIG, #0 ;Clear trigger register
MOV  IAP_ADDRH, #80H ;Data ptr point to non-EEPROM area
MOV  IAP_ADDRL, #0 ;Clear IAP address to prevent misuse
RET
/*

;Read one byte from ISP/IAP/EEPROM area
;Input: DPTR(ISP/IAP/EEPROM address)

;Output: ACC (Flash data)

; */

IAP_READ:
MOV  IAP_CONTR, #ENABLE IAP  ;Open IAP function, and set wait time
MOV  IAP _CMD, #CMD_READ ;Set ISP/IAP/EEPROM READ command
MOV  IAP _ADDRL, DPL ;Set ISP/IAP/EEPROM address low
MOV  IAP ADDRH, DPH ;Set ISP/IAP/EEPROM address high
MOV  IAP_TRIG, #5AH ;Send trigger command]1 (0x5a)
MOV  IAP_TRIG, #0ASH ;Send trigger command2 (0xa5)
NOP ;MCU will hold here until ISP/IAP/EEPROM operation complete
MOV A, IAP_DATA ;Read ISP/IAP/EEPROM data

LCALL IAP_IDLE

RET

;Close ISP/TAP/EEPROM function
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i*

;Program one byte to ISP/IAP/EEPROM area
;Input: DPAT(ISP/IAP/EEPROM address)
;ACC (ISP/IAP/EEPROM data)

;Output:-

IAP_ PROGRAM:
MOV
MOV
MOV
MOV
MOV
MOV
MOV
NOP
LCALL
RET

i*

*/

IAP_CONTR,
IAP_CMD,
IAP_ADDRL,
IAP_ADDRH,
IAP_DATA,
IAP_TRIG,
IAP_TRIG,

IAP_IDLE

;Erase one sector area
;Input: DPTR(ISP/IAP/EEPROM address)

;Output:-

; */

IAP_ERASE:
MOV IAP_CONTR,
MOV  IAP_CMD,
MOV IAP ADDRL,
MOV IAP ADDRH,
MOV IAP TRIG,
MOV IAP TRIG,
NOP
LCALL IAP IDLE
RET
END

#ENABLE_IAP
#CMD_PROGRAM
DPL

DPH

A

#5AH

#0ASH

;Open IAP function, and set wait time

;:Set ISP/IAP/EEPROM PROGRAM command

;Set ISP/IAP/EEPROM address low
;Set ISP/IAP/EEPROM address high
;Write ISP/IAP/EEPROM data
;Send trigger command]1 (0x5a)
;Send trigger command2 (0xa5)

;MCU will hold here until ISP/IAP/EEPROM operation complete

;:Close ISP/TAP/EEPROM function

#ENABLE IAP  ;Open IAP function, and set wait time
#CMD_ERASE  ;Set ISP/IAP/EEPROM ERASE command

DPL ;Set ISP/IAP/EEPROM address low
DPH ;Set ISP/IAP/EEPROM address high
#5AH ;Send trigger command]1 (0x5a)
#0ASH ;Send trigger command2 (0xa5)

;MCU will hold here until ISP/IAP/EEPROM operation complete
;:Close ISP/TAP/EEPROM function
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10.5 EEPROMIRIZF ((FREINE OELHETR)

1. CiEF:

:STC15F204EA 41| ¥4 i HLEEPROM/IAP  ThAEM R AS 2

/*

/* --—- STC MCU International Limited
/* --- JH/RSTC 15 F 41 5. 5l EEPROM/IAPY)fE
/* --- Mobile: (86)13922805190

/* --- Fax: 86-755-82944243
/* --- Tel: 86-755-82948412

/* --- Web: www.STCMCU.com
7 YRR P P B TE S E 5 R

*/

*/

*/

/B ERE P AR B OC T R ENIE A 1R RS R RE P

/*

#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
//#define BAUD 0xFA00
//#define BAUD 0xFDO00
//#define BAUD O0xFE80
//#define BAUD 0xFF40
//#define BAUD 0OxFFAO

//#define BAUD 0xECO00
//#define BAUD 0xF600
//#define BAUD 0xFB0O0
//#define BAUD 0xFD80
//#define BAUD OxFECO
#define BAUD 0xFF60

//#define BAUD 0xE800
//#define BAUD 0xF400
//#define BAUD 0xFA00
//#define BAUD 0xFDO00
//#define BAUD O0xFE80
//#define BAUD 0xFF40
//#define BAUD 0xFF80

// 1200bps @ 11.0592MHz
// 2400bps @ 11.0592MHz
// 4800bps @ 11.0592MHz
//9600bps @ 11.0592MHz
//19200bps @ 11.0592MHz
//38400bps @ 11.0592MHz

// 1200bps @ 18.432MHz
// 2400bps @ 18.432MHz
// 4800bps @ 18.432MHz
//9600bps @ 18.432MHz
//19200bps @ 18.432MHz
//38400bps @ 18.432MHz

// 1200bps @ 22.1184MHz

// 2400bps @ 22.1184MHz

// 4800bps @ 22.1184MHz
//9600bps @ 22.1184MHz
//19200bps @ 22.1184MHz
//38400bps @ 22.1184MHz
//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;

/*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);
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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>>g; //initial timer0Q and set reload value
TRO=1; /tiemr0 start running
ETO=1; //enable timer0 interrupt
PTO=1; /[improve timer(Q interrupt priority
EA=1; //lopen 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();
/! 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
{
lapProgramByte(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 = lapReadByte(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 ITapldle()
{
IAP_CONTR =0;
IAP_CMD = 0;
IAP_TRIG =0;
IAP_ADDRH = 0x80;
IAP_ADDRL =0;
¥
/*

//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 TAP address to prevent misuse

Read one byte from ISP/IAP/EEPROM area

Input: addr (ISP/IAP/EEPROM address)

Output:Flash data

*/
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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;

}
/*

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)

{
IAP_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/IAP/EEPROM operation complete

Tapldle();

}
I

//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)
¥

AEREKII805 1 A ML AR B M : www.STCMCU.com  STCISF204EAZRFI 1T 8051 A Hl S He

228



FinSTCE J7 Wuli: www.STCMCU.com Mobile: 13922805190(%k 7K ) Tel: 0755-82948411 Fax: 0755-82944243
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;
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/* */
/* --—- STC MCU International Limited */

/* --- JH7RSTC 15 F 41 5. 7§l EEPROM/IAPY)fE */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82944243 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
L sl L e e e 071 N — +
/% WEERE R e AR B 1 AR TR AR - */
/* */

;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 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
RING

TEND
REND

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

BIT
BIT

BIT
BIT

08H

09H

0AH
0BH
0CH
0DH
OEH
OFH

20H.0
20H.1

20H.2
20H.3

;(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 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 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 [JAP_ CONTR*/

;ENABLE TAP EQU
;ENABLE TAP EQU
ENABLE IAP EQU
;ENABLE TAP EQU
;ENABLE TAP EQU
;ENABLE TAP EQU
;ENABLE TAP EQU
;ENABLE TAP EQU

80H ;if SYSCLK<30MHz
81H ;if SYSCLK<24MHz
82H ;if SYSCLK<20MHz
83H ;if SYSCLK<12MHz
84H ;if SYSCLK<6MHz
85H ;if SYSCLK<3MHz
86H ;if SYSCLK<2MHz
87TH ;if SYSCLK<1MHz

LEREBRIB05 1 A HLIIF AW B ML : www.STCMCU.com  STCISF204EA RS 1T 8051 B )7 Hleh s HEr 231



ZnSTCH /7 M3i: www.STCMCU.com

Mobile: 13922805190(@k7kF) Tel: 0755-82948411 Fax: 0755-82944243

;//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, #08H
L _UARTSTART:

JB RING, L RING
B 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
L RBIT:
MOV  C, RXB
MOV A, R3
RRC A
MOV  R3, A
DINZ R7, L REND
L RSTOP:
RLC A
MOV  RI, A
CLR  RING
SETB  REND
L REND
L TING
DINZ R4, L TEND
MOV R4, #3
JNB  TING, L TEND
MOV A, R6

;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

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
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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

SRR RII8051 B A WL A 7]
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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

A BRI RIN8051 5 A WL A 7]
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MOV  DPTR, #IAP_ADDRESS ;Set ISP/IAP/EEPROM address
MOV RO, #0 ;Set counter (512)
MOV  RI, #2
MOV  R2, #0
CHECK2: ;Verify 512 bytes data
LCALL IAP READ ;Read Flash
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  PI, #OFOH ;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
; */
TIAP_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

SRR RII8051 B A WL A 7]
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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  TAP ADDRL, DPL ;Set ISP/TAP/EEPROM address low
MOV  IAP_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  [AP_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

/*
;Erase one sector area
;Input: DPTR(ISP/IAP/EEPROM address)

;Output:-

; ¥/

IAP_ERASE:
MOV  IAP_CONTR, #ENABLE AP ;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 (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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F11E STCISRIERW AL/ wiz T EixAH
11.1 ARG RIZASP)RIE, ERE R~ LE{FRHAR
11.1.1 £ RG] %wmIZASP)RIB{FE A i

\4

| dwppbast vrs |——[duFamn, &0
Br, B HALIBAITISPRF
L -~ P LB ATISPREY R  4rik
. A A HLIZATISPREFRS, Al SRS
wRm, R blE Rguselgry | | LTEEITIORRE BE A
I TR F BT A S R
| M. 0fris s 43k A i =W R W RP3.2/P3.3-000, A 2K T T AR
FREFE, WA EEhIE, WP3.2/P3.3£0/0, NI H
Gl | (M PRERE, H4 i SOus, W 2K AR, il
Y F P i $£P3.2/P3. 3 AN Al 90/0, D Sz BB A
|Fﬁmﬁﬁ$ﬁAmFﬁ$g ¥, B RSP
PCHL 42 | %4 STC-ISP-V4.86 J% LA
v JF7 5 78 Mwww. STCMCU. com
FH, W, A B

BEMB P, ST R

P CHIL 3 [ 42 il B AF o 5 55 T 3%
U, e R AL R A
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11.1.2 STC15F204EA R 5| R Z A 4RTE(ISP) L BY 7 FH £k ER (&

/

2.6 P25
[P e P2.4
2 PAN ;
RYHIE/USB +5V 5] p1. o/anco P23 26 %tﬁB;;'%ISPF%HE
A e o/anct p22[75] K, N THETIR
r 2/apc2 P2.1 P B R %%
) [5]p1.3/aDc3 RSTOUT_LOW/P2. 0
Vin —
] p1.4/ance INT3/P3.7 Vee
Power Ont>< E]e15/a005 NT2/P3.6
WL 5 [ p16/anc6 CLKOUTO/T1/P3. 5
o] p1.7/apc7 CLKOUT1/T0/P3.4 N 1}4_
[T po.ors1/1RC_CLKO INTI/P3.3
Vee — 1K 1K
> j_ ] 12 ]vee INTO/P3.2
10%1 041C|,J.2F IE N p3.1[T6}
‘L—T—<—T—|E Gnd NT4/P3.0[ 15}

STC ¥ HIIELRIRFELR S, STC RS-232 #5{a%

USB+5V TIOUT R1IN GND Vee
1 1 1 1

6 6 6 6 ﬁ STC3232, STC232, MAX232, SP232 PC COM

Cl+ Vee | >Vee

v+ Gnd -J-—| |1Gnd

c1- T1007 [TTECRADCOM Pind)

USBI

o w11y L EC_TXD(COM Pind)

C2- RIOUT

! MCU RxD(P3.0) -
MCU_TxD (P3. 1)

I e v- TLIN [TT}

T20UT T2IN

Erzv R20UT [9] O+-U1-PLO
O1-UI-PLI
O+-MCU-vCC
O1-UI-P3.0
O+-UL-P3.1
O Gnd

W AT SRR, AN TS R AL K
P0.0/RST/IRC_CLKOJHIH i BRIAAL/OIT, BT LU Ik STC-ISP 4 #H% I % B W RST A7 .

W RS FER/CIR 2%, IR H0+1%(-40°C~+85°C), I IR 315%0, AT 5 & 51 /M i AR

HEBUIN_EHECL(10pF), C2(0.1pF), AT XER LIRS, &Pt THiRE )
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STC15F204FA R 51| B8 B WL ELVE 7E R G AT 4R A% (ISP) 454, ISPHIIFALRE: 44 EW) L@ miEss,
BANIER P R4 ERITT R/ R P RT, A0 A MU C A= =& BT, &
FH 30 F 4 P 2 A2 ARG e Sk o B WL 3o A SR P v A e B8 ()77 b v DA — 3 A 7=, — 30 5€
e, IPRT R NTE AR, W TR0 T AR SRR A R AR . T AT BAYE F P
HAr RS BT B4 T80l B MBS T4 R 5, MOEaUh Jas

STC15 R HI L WL EB A ISP R G 5] S 4F, BLAPC i b da dil FE 5 R vl P IR AR S
NG HLNER, MOEgm R g ( M LB AR, L —R)

WA A5 S A8 FSTC $RA4EAITISP F# T E (STC-ISP.exe #ff) -

(1). FRIESTC $#2HERIISP FETH (M)

Gl www.STCMCU.com M3, MSTC - FELHNEPC (M) uiHIISP F7, ARG ¥
HEME, HL®EE (PiTsetup.exe) , TEEFER S H M.

(2). EHSTC-ISP M TH CBAf) , iBBER 338, HATC2Verd. 86 WALl E,

FFFx. bin, *. hex (Intel 16 BEHIFE 20 SCMF, DEek hex SCHFAZRRIE, 1BF#M*. bin L
4, ERERTERFHEPC () IHAISTC-ISPEXE 27,

(3). STCI5 R B AL Ik D s A . HERL A HLA I B0 RS GAR3)) 4
BT RGISPHEST, WA P3. ORGM I A LM T 8y St F a0 PR, oA A 215k 5247 21
RAPREFX, SRR,

(4). WHH A8 _EP3.0, P3.14% T RS-48555 iK%, TN TR EN H . H - R84 TRS-485
SEIEME L, MEREEIETURIERE “ IR A shi 75P3.2/P3.3=0/04 1] LL R R
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11.1.3 BB fXiRAYSTC-ISPIZ S &k 4 E 5 F ik AR

= STC-ISP.exe ZEEEEHTEAMEL: www.STCMCU.com BiAfsTiR13

Stepl /451 Select MCU Type JERFFEESR S FIZS
MCU Tepe AF Memory Range

| STCI15F204EA - 0000 - EFFF

StepZ/iRR7: Open File / $THIIH CIHHREIFI A EiRiF0D)
ARGt (HEX) #rEdn
[ | v FTHHRIREEAR FTAEETS |

o | & | [ s
AR FER ]
Step3/4UB3: Select COM Port, Max Band/i%iBE{TO, BemisE éfé;ﬁgﬂﬁm

COM: ||:|:||'.'|E- e B EE: (11520 57600,38400,19200
EEIESE E%E:EEE‘.—,&##E BEEEE: |40 |
Stept/IFEY: IEEFAEMATF IR PETED
T e ERT R A " MEPECHRETREE ¢ AhERSRTEEERSE H1P3.0/P3.14h 2
EESET pin ¢ FA{EP4. 7, ¥0FA M EFRCHEH{T3AIRESETRE] (+ {5 RESET RS-485/RS-232

- a ’“ SH I‘:I o) ) /‘!_r‘
e B nEY M B i aER v YEZ ( ﬁ%’%if/mﬁ
MR o2 R o025 (12MHz L T Bli% Low) { Hi T Low SETF0/0A4 T LA R

e Pz N : e W, AR
T e P3.2/P33 v STiiELxE (4 o/0A ek TR TR0/, MESE
T T4 PR R ERTIE2hEFlachE—FERE ( YES  f+ HO ZAISPE G

Fr, HEERZEATH

StepS/EHS: Downlosd/ ol Soei FEREMANCY LR ER S L
Dowrdoad/ T+ | | | Re-Tlowrload/EEE T #k I

ST HAE B AR A ﬂg;{gggg;g;

' LEHEEEETLEENANTE, RoMEETHS - AR

- Tﬁr BIRMEARRELE ¢ P32Ps3 T STHER, -

A= N +H‘
FERIAN, % [t rnt e |
1% T

L EFFAESTCIS R AN SLBr A, K5 Hr, FEdbimt, W& A T T8 6 STC-1SPgmfE 1L H
I FR AR
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(1).
(2).
(3).
(4).

Stepl/*PHR1: IEFARFTAE A A LA S, 4ISTC12C5A60X 5%
Step2/:bUR2: FIIF XA, BheskH PR, DA RIS (v bin, *. hex)
Step3/UR3: EFEHATIN, RFTAER M EME O, anE 4T 0 1-—-COM1, H: 47 H12--COM2, . .
A e A T A IR A RS-232 5347 [, 1] SK—2KUSB-RS232F%#:4%, AR M50tk -
FHULLUSB-RS232%6 a4, AREFE, TIikZ2 db BRI K& ik A 4 #e 2%
Stepd/*PPR4: EFE TR BENIE, BHERIEY “ EBR/CIRG 2% 7 1A “ AN dh A Bl B
(STC15F 51 5 WL R A P EBR/CHR % B8
Step5/*bUR5: EFE “Download/ F#” %41 FHH P RTINS, AT EEHAT
Stepb/#FUES,  WHAJIEFE “Re-Download/TEHE F#k” 440
TRMEEERR, FTEERGES BV EEBEAL, s b — s A g e b
—EESIERE “Download/ NH” 4L, ARG EA AN BB CoEld) , A E
Jo bH, Sb b, R EISER T EG A, BAVURERA S RET T .

KT B

MCU/HuF#L RXD(P3.0) ——— RS-232f£#2% —— PC/Hifii TXD(COM Port Pin3)
MCU/EE ML TXD(P3.1) ——— RS-232f%#ds —— PC/HLN  RXD(COM Port Pin2)
MCU/ 5 Hl GND PC/H3Jili  GND(COM Port Pin5)

WIRIE I RAP3. 0/P3. 1% H2 3] RS-485 Wi, i
TERT LR “ T IRA BB FEEP3. 2/P3.3 = 0, 04T UL R#H AT
REEAJAEEI P10, PL. IAERCA0, A NLEEEITH PR, %15 B TRS-48584k

R ELAD I A LR B I BRI S S o A, IR LA mSHI R, KL RIARM REAR H
P3.0, P3. 1 /e fieh D A, EGEFEP3.2/P3.3 = 0/0A4 0] F&H %, DME NI BB HE
BT H P RET

(5). RS—232% #48 ] % FIMAX232/SP232 (4. 5-5. 5V) , MAX3232/SP3232 (3V-5. 5V).
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11.1.4 Z@RBHXAVISP T E w12 T B A& 41 A i BA

WH P R2Gu A RS-23282 11,
A FISTC-TSP Ver 3. 0A. PCBI# MR AE AZmFe T2
STC-ISP Ver 3.0A PCBH 1] LUGHZ3FH LR, 43 7 SCRFSTC15 £ 418Pin / 20Pin / 28Pin. AT
FE R SRS T 5K FREEAR, L' & S FF8Pin /20Pin / 28Pin 1 M —Ffr, I S HIVE
B fEIE R FIYn FE e 38 85 L AR FE40Pin ), B RE 25 20-Pind () M2k, 15 5 Fr ML
2R 0 2 B0 P (P HL 2R 4
TESTC-ISP Ver 3.0A PCB R 58K N &4 fe P #2710 TAE:
KT
(1), R4 5 HLA A H e 28 0 AL H 905 R
A. SVELEML, KHEETP1IGMCU-VCC, +5V H JE4
B. 3VEAFML, 454 TP LEIMCU-VCC, 3. 3VHL YR I
(2) . TR (FF FHRAIL)
A, A O T4 A 4 S 4 A PC/ HL RS- 232 52 47 % 14 e T-id (3
B. ¥ [E]— v A USBEE Sk 3 APC/ FLIGUSBHEZ 111 F - HUH
C. ¥ RAB —ADUSBHE LA — i fdi N 22 S AUSTC-ISP Ver 3.0A PCBHLUSBI1# s i T
RS—232: /= Ffit 1, BEAFUSB +5V Power )] = (D43, USBH 1145 H)
(3) . HABATEA T &+
(4). SWIFF KA T IR RS, ILBIMCU-VCC Powerk] A2s (DAL), &G4 K HLIE
(5). SW3FF%
AT AR TIRES, P3.2,P3.3 =1, | AN HESHY
T TRAS, P3.2,P3.3=0,0, M43,
WS N O R “ R SR EP3.2/P3.3 = 0,04 4IP3, 0 L&k Raiar 2”7 #hib
G SWITT b T4 FARAS, AR B HLIIP3. 2/P3. 3485 Hy
(6) . K HLAd it U 1-Socket 8 55 88, B8 S5 B AL, ¥ = 52 Jy ML 2 8-Pin/20-Pin/28-Pin, Ifi]
Ul-Socketi & /2 40-Pin, TATHI B R TE R, SEUTMAARII IR — b o
(7). KT8 % “Download/ F#” ( DAFEL AL EEZ AIikPCIoE K —H ST
jjzlillj?‘
(8). & FSWIFHF 2%, AW AL LHEEN, HEMCU-VCC PowerfT 5 (D41)
BEHFSTC $)*HL1£}\ISP 13 (STC12 R AW i B3k N TSP)
(9). FEEINE, FIESWIHIE, BHESWIA 4 THE4% FIRE, MCU-VCC PowerdT A5
(D41), @B P, BUFE AP, B EHR R AL,
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11.1.6 & FRS-232%5#zs, A A & EBIISP T EIRMRS-2321R (545

FIFISTC-TSP Ver 3.0A PCB #RiZE{TRS-232%% 4
%HWWHF H ORI b 5E il N3/ ek :

2.

3.

Ul-Socke t 4 ' B AN 1548 N R AL
h%F%%Lm%ﬁMWvmﬁmeMWWW&QMJ%A%ﬁmm%M§
X #240 ERSR R HUR R & T 5PC/ AT 845 1 e

P RS HLEIPS. 2, P3. 338 N L b CN24di JBE (4 5 75 ) 14%)

4. UWIZIP3.2,P3.3=0,0, fEHzRH, RAIEM P RS DA EEERH, S0KP3.2/P33H M

A &4 5| #ISTC-ISP Ver3.0A PCB Rk I, BSW3JTFx4% F, NP3.2/P3.3=0,0.
KT % “Download/ F#L”

BERFN ARG LI (EREMNHF R A MHE, AZEMNERUSBEH, HNUSB
ANH)

NERMEFE, WHPREINTET I B, SRR, AL AE B EA, E
ANBEAEISP N 8 8 FP it gk AN & T IR B AL, andg, "R ANESE 17140 B WD 1 / B WDO %ty
F2

WA RS—-485 ¢k HIZEFIP3. 0/P3. 1, BRIHAM LR, 78 F 4 ROk LI .
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\1 oo nl:ll:l o
11.2 #miFss/Likzs, miZss, (HE=S

STC B AL FART Foh 2 136 2/ 1 i s -

LA Z i as /I gads 7 n] LSRR, AT HKeil C51

2. fESTCE ML, 4 ikIntel [#18052/87C52/87C54/87C58, PhilipsffIP87C52/P87C54/P87CH8K nf
PLT.

3. WREH RN Y AL AR RE A7 8%, B Zihhb e B iir 17, ARG KR T
A 2T AE B ) M 5 0

Y e
AT : STC15F204EA R %1 ISP £ 3F B N a#idmfs T H (NI T507T, AT G % 9 AL i)
VEE AL TISTC15xx R FI B R 2R

1A i OE 0T A, n7 HAFE8052 1 E A T e
STC15F204EA R A 5 WLy e e e i AN 1, nT LA STC-ISP. EXE B 4% N T EIEAT
SRATL T, A MEAR R, T H 5 /N B R Pl i AR 1 4 S 380 Ui g R STC-TSP. EXE
1 “H OB SRR, AR . JoZs I B &,

BRI | no_ BOBF | T
~ R ot
L | REE =B HE3
o Iv
2 |34 78 58 v
3 r
4 n
g r
£ I
T n
& r
g n
10 r
11 r
12 n
13 r
14 n
& 7T = -
2 R T B 1R r
O TIRERET ﬁﬁ%ﬁﬁgl SenETEE | an
rBEETRERE: |

RERECRMIR0S1H ML A B M : www.STCMCU.com  STCISF204EARFI 1T 8051 8 )5 HLeh C ik re 244



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

113 BEX TEETERF (LIRUMFRTED

/* */
/* --- STC MCU International Limited */
/¥ - JIRSTC 1T RFIH ML FIFHEAESZI E 78 SR #Kmmmmmmmmmmee */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82944243 */
/* --- Tel: 86-755-82948412 */
/* -—- Web: www.STCMCU.com */
el S T o P AR S B P B SRR, —oeemmemmemmenceceeen x/
/% VSRR P R BT R A A T R I TR R - */
/* */

#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 0Oxec //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);
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void main(void)

{
unsigned char i =0;
serial_port_initial(); //Initial UART
display MCU_Start_Led(); //Turn on the work LED
send UART(0x34); //Send UART test data
send UART(0xa7); // Send UART test data
while (1);
H
void send UART (unsigned char 1)
{
ES =0; //Disable serial interrupt
TI=0; //Clear TI flag
SBUF =1; //send this data
while (!TD); //wait for the data is sent
TI=0; //clear TI flag
ES=1; //enable serial interrupt
H
void UART _Interrupt)Receive(void) interrupt 4 using 1
{
unsigned char k = 0;
if (RI)
{
RI=0;
k = SBUF,
if (k == Self Define ISP_Command) //check the serial data
{
delay(); //delay 1s
delay(); //delay 1s
soft reset to ISP_Monitor();
H
}
if (TT)
{
TI=0;
H
H
void soft reset to ISP_Monitor(void)
{
IAP_CONTR = 0x60; //0110,0000 soft reset system to run ISP monitor
H
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void delay(void)

{
unsigned int j = 0;
unsigned int g = 0;
for (7=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; //Turn off work LED
dejay();
MCU_Start Led =0; //Turn on work LED
¥
¥
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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
QO Utility program
[ User file

Figure 1 Assembling a source program

Pass one

During the first pass, the source file is scanned line-by-line and a symbol table is built. The location counter de-
faults to 0 or is set by the ORG (set origin) directive. As the file is scanned, the location counter is incremented by
the length of each instruction. Define data directives (DBs or DWs) increment the location counter by the number
of bytes defined. Reserve memory directives (DSs) increment the location counter by the number of bytes re-
served.

Each time a label is found at the beginning of a line, it is placed in the symbol table along with the current
value of the location counter. Symbols that are defined using equate directives (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
s #OFFH ;"START" IS A LABEL WHICH
;REPRESENTS THE ADDRESS OF
;THE MOV INSTRUCTION

START: MOV A

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 AJMP
12FE 021301 6 IMP FINISH ;ASSEMBLES AS LIMP
1301 04 7 FINISH: INC A

8 END

The first jump (line 3) assembles as SIMP because the destination is before the jump ( i.e., no forward reference)
and the offset is less than -128. The ORG directive in line 4 creates a gap of 200 locations between the label
START and the second jump, so the conversion on line 5 is to AJIMP because the offset is too great for SIMP.
Note also that the address following the second jump (12FEH) and the address of START (1234H) are within the
same 2K page, which, for this instruction sequence, is bounded by 1000H and 17FFH. This criterion must be met
for absolute addressing. The third jump assembles as LIMP because the destination (FINISH) is not yet defined
when the jump is assembled (i.e., a forward reference is used). The reader can verify that the conversion is as
stated by examining the object field for each jump instruction.

ASSEMBLE-TIME EXPRESSION EVALUATION

Values and constants in the operand field may be expressed three ways: (a) explicitly (e.g.,0EFH), (b) with a pre-
defined symbol (e.g., ACC), or (c) with an expression (e.g.,2 + 3). The use of expressions provides a powerful
technique for making assembly language programs more readable and more flexible. When an expression is used,
the assembler calculates a value and inserts it into the instruction.
All expression calculations are performed using 16-bit arithmetic; however, either 8 or 16 bits are inserted

into the instruction as needed. For example, the following two instructions are the same:

MOV  DPTR, #04FFH +3

MOV  DPTR, #0502H ;ENTIRE 16-BIT RESULT USED

If the same expression is used in a "MOV A #data" instruction, however, the error message "value will not fit in a
byte" is generated by ASMS51. An overview of the rules for evaluateing expressions follows.
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Number Bases

The base for numeric constants is indicated in the usual way for Intel microprocessors. Constants must be fol-
lowed with "B" for binary, "O" or "Q" for octal, "D" or nothing for decimal, or "H" for hexadecimal. For example,
the following instructions are the same:

MOV A, #I5H
MOV A, #1111B
MOV A, #0FH
MOV A, #17Q
MOV A, #15D

Note that a digit must be the first character for hexadecimal constants in order to differentiate them from labels (i.e.,
"0AS5H" not "A5H").

Charater Strings

Strings using one or two characters may be used as operands in expressions. The ASCII codes are converted to the
binary equivalent by the assembler. Character constants are enclosed in single quotes ('). Some examples follow.
CINE A, #'Q', AGAIN

SUBB A, #'0' ;CONVERT ASCII DIGIT TO BINARY DIGIT
MOV  DPTR, #'AB'
MOV  DPTR, #4142H ;SAME AS ABOVE

Arithmetic Operators
The arithmetic operators are

+ addition

- subtraction

* multiplication
/ division

MOD  modulo (remainder after division)

For example, the following two instructions are same:
MOV A, 10+10H
MOV A, #lAH

The following two instructions are also the same:
MOV A, #25MOD7
MOV A, #4

Since the MOD operator could be confused with a symbol, it must be seperated from its operands by at least one
space or tab character, or the operands must be enclosed in parentheses. The same applies for the other operators
composed of letters.

Logical Operators

The logical operators are
OR logical OR
AND logical AND
XOR logical Exclusive OR
NOT logical NOT (complement)
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The operation is applied on the corresponding bits in each operand. The operator must be separated from the op-
erands by space or tab characters. For example, the following two instructions are the same:

MOV  A,#'9" AND OFH

MOV A, #9

The NOT operator only takes one operand. The following three MOV instructions are the same:
THREE EQU 3

MINUS THREE EQU -3
MOV A, # (NOT THREE) + 1
MOV A, #MINUS_THREE
MOV A, #11111101B

Special Operators

The sepcial operators are
SHR shift right
SHL shift left
HIGH  high-byte
LOW  low-byte
0 evaluate first

For example, the following two instructions are the same:
MOV  A,#8 SHL 1
MOV A, #10H

The following two instructions are also the same:
MOV A, #HIGH 1234H
MOV A, #12H

Relational Operators

When a relational operator is used between two operands, the result is alwalys false (0000H) or true (FFFFH).
The operators are

EQ = equals

NE <> not equals

LT < less than

LE <= less than or equal to
GT > greater than

GE >= greater than or equal to

Note that for each operator, two forms are acceptable (e.g., "EQ" or "="). In the following examples, all relational
tests are "true":

MOV A, #5=5

MOV A#5NE 4

MOV A#'X' LT 'Z

MOV A#'X >= "X

MOV  A#$>0

MOV  A#100 GE 50
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So, the assembled instructions are equal to
MOV A, #0FFH

Even though expressions evaluate to 16-bit results (i.e., OFFFFH), in the examples above only the low-order eight
bits are used, since the instruction is a move byte operation. The result is not considered too big in this case, be-
cause as signed numbers the 16-bit value FFFFH and the 8-bit value FFH are the same (-1).

Expression Examples
The following are examples of expressions and the values that result:

Expression Result
'B'-'A' 0001H
8/3 0002H
155 MOD 2 0001H
4%*4 0010H
8 AND 7 0000H
NOT 1 FFFEH
'A' SHL 8 4100H
LOW 65535 00FFH
@B+1)*2 0012H
SEQ4 0000H
'A' LT 'B' FFFFH
3 <=3 FFFFHss

A practical example that illustrates a common operation for timer initialization follows: Put -500 into Timer 1 reg-
isters TH1 and TL1. In using the HIGH and LOW operators, a good approach is
VALUE EQU -500
MOV  THI,#HIGH VALUE
MOV  TLI1,#LOW VALUE
The assembler converts -500 to the corresponding 16-bit value (FEOCH); then the HIGH and LOW operators ex-
tract the high (FEH) and low (OCH) bytes. as appropriate for each MOV instruction.

Operator Precedence

The precedence of expression operators from highest to lowest is
0
HIGH LOW
* / MOD SHL SHR
+-
EQ NE LT LE GT GE = <> < <= > >=
NOT
AND
OR XOR

When operators of the same precedence are used, they are evaluated left to right.

Examples:
Expression Value
HIGH ('A' SHL 8) 0041H
HIGH 'A'SHL 8 0000H
NOT 'A'- 1 FFBFH
'A' OR 'A' SHL 8 4141H
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ASSEMBLER DIRECTIVES

Assembler directives are instructions to the assembler program. They are not assembly language instructions ex-
ecutable by the target microprocessor. However, they are placed in the mnemonic field of the program. With the
exception of DB and DW, they have no direct effect on the contents of memory.

ASMS51 provides several catagories of directives:

Assembler state control (ORG, END, USING)

Symbol definition (SEGMENT, EQU, SET, DATA, IDATA, XDATA, BIT, CODE)
Storage initialization/reservation (DS, DBIT, DB, DW)

Program linkage (PUBLIC, EXTRN,NAME)

Segment selection (RSEG, CSEG, DSEG, ISEG, ESEG, XSEG)

Each assembler directive is presented below, ordered by catagory.

Assembler State Control
ORG (Set Origin) The format for the ORG (set origin) directive is
ORG expression
The ORG directive alters the location counter to set a new program origin for statements that follow. A label is
not permitted. Two examples follow.

ORG 100H ;SET LOCATION COUNTER TO 100H
ORG ($ +1000H) AND OFO0H ;SET TO NEXT 4K BOUNDARY

The ORG directive can be used in any segment type. If the current segment is absolute, the value will be an abso-
lute address in the current segment. If a relocatable segment is active, the value of the ORG expression is treated
as an offset from the base address of the current instance of the segment.

End The format of the END directive is
END

END should be the last statement in the source file. No label is permitted and nothing beyond the END statement
is processed by the assembler.

Using The format of the END directive is
USING expression

This directive informs ASMS51 of the currently active register bank. Subsequent uses of the predefined symbolic
register addresses ARO to AR7 will convert to the appropriate direct address for the active register bank. Consider
the following sequence:

USING 3
PUSH AR7
USING 1
PUSH AR7

The first push above assembles to PUSH 1FH (R7 in bank 3), whereas the second push assembles to PUSH OFH
(R7 in bank 1).

Note that USING does not actually switch register banks; it only informs ASMS51 of the active bank. Execut-
ing 8051 instructions is the only way to switch register banks. This is illustrated by modifying the example above
as follows:
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MOV  PSW, #00011000B ;SELECT REGISTER BANK 3

USING 3

PUSH AR7 ;ASSEMBLE TO PUSH 1FH

MOV  PSW, #00001000B ;SELECT REGISTER BANK 1

USING 1

PUSH AR7 ;ASSEMBLE TO PUSH 0FH
Symbol Definition

The symbol definition directives create symbols that represent segment, registers, numbers, and addresses. None
of these directives may be preceded by a label. Symbols defined by these directives may not have been previously
defined and may not be redefined by any means. The SET directive is the only exception. Symbol definiton direc-
tives are described below.

Segment The format for the SEGMENT directive is shown below.
symbol SEGMENT segment_type

The symbol is the name of a relocatable segment. In the use of segments, ASM51 is more complex than conven-
tional assemblers, which generally support only "code" and "data" segment types. However, ASM51 defines addi-
tional segment types to accommodate the diverse memory spaces in the 8051. The following are the defined 8051
segment types (memory spaces):

CODE (the code segment)

XDATA (the external data space)

DATA (the internal data space accessible by direct addressing, 00H—07H)

IDATA (the entire internal data space accessible by indirect addressing, 00H—07H)
BIT (the bit space; overlapping byte locations 20H-2FH of the internal data space)

For example, the statement
EPROM SEGMENT CODE

declares the symbol EPROM to be a SEGMENT of type CODE. Note that this statement simply declares what
EPROM is. To actually begin using this segment, the RSEG directive is used (see below).

EQU (Equate) The format for the EQU directive is
Symbol EQU expression

The EQU directive assigns a numeric value to a specified symbol name. The symbol must be a valid symbol
name, and the expression must conform to the rules described earlier.
The following are examples of the EQU directive:

N27 EQU 27 ;SET N27 TO THE VALUE 27
HERE EQU $ ;SET "HERE" TO THE VALUE OF
;THE LOCATION COUNTER
CR EQU 0DH ;SET CR (CARRIAGE RETURN) TO 0DH
MESSAGE: DB 'This is a message'
LENGTH EQU $ - MESSAGE ;"LENGTH" EQUALS LENGTH OF "MESSAGE"
Other Symbol Definition Directives The SET directive is similar to the EQU directive except the

symbol may be redefined later, using another SET directive.

SERECKII80S 1 AL AT B MM : www.STCMCU.com  STCI5F204EA RSN 1T 8051 B Al Hawd 259



FEmSTCH 7 Mii: www.STCMCU.com Mobile: 13922805190(%k7KkF) Tel: 0755-82948411 Fax: 0755-82944243

The DATA, IDATA, XDATA, BIT, and CODE directives assign addresses of the corresponding segment type
to a symbol. These directives are not essential. A similar effect can be achieved using the EQU directive; if used,
however, they evoke powerful type-checking by ASMS51. Consider the following two directives and four instruc-

tions:
FLAGI1 EQU 05H
FLAG2 BIT 05H
SETB  FLAGI

SETB  FLAG2
MOV  FLAGI, #0
MOV  FLAG2, #0

The use of FLAG2 in the last instruction in this sequence will generate a "data segment address expected" error
message from ASMS51. Since FLAG2 is defined as a bit address (using the BIT directive), it can be used in a set
bit instruction, but it cannot be used in a move byte instruction. Hence, the error. Even though FLAGI represents
the same value (05H), it was defined using EQU and does not have an associated address space. This is not an
advantage of EQU, but rather, a disadvantage. By properly defining address symbols for use in a specific memory
space (using the directives BIT, DATA, XDATA,ect.), the programmer takes advantage of ASM51's powerful
type-checking and avoids bugs from the misuse of symbols.

Storage Initialization/Reservation

The storage initialization and reservation directives initialize and reserve space in either word, byte, or bit units.
The space reserved starts at the location indicated by the current value of the location counter in the currently ac-
tive segment. These directives may be preceded by a label. The storage initialization/reservation directives are
described below.

DS (Define Storage)  The format for the DS (define storage) directive is
[label:] DS expression

The DS directive reserves space in byte units. It can be used in any segment type except BIT. The expression
must be a valid assemble-time expression with no forward references and no relocatable or external references.
When a DS statement is encountered in a program, the location counter of the current segment is incremented by
the value of the expression. The sum of the location counter and the specified expression should not exceed the
limitations of the current address space.

The following statement create a 40-byte buffer in the internal data segment:

DSEG AT 30H ;PUT IN DATA SEGMENT (ABSOLUTE, INTERNAL)
LENGTH EQU 40
BUFFER: DS LENGRH ;40 BYTES RESERVED

The label BUFFER represents the address of the first location of reserved memory. For this example, the buffer
begins at address 30H because "AT 30H" is specified with DSEG. The buffer could be cleared using the following
instruction sequence:

MOV  R7, #LENGTH

MOV RO, #BUFFER
LOOP: MOV  @RO, #0

DINZ R7, LOOP

(continue)
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To create a 1000-byte buffer in external RAM starting at 4000H, the following directives could be used:

XSTART EQU 4000H
XLENGTH EQU 1000

XSEG AT  XSTART
XBUFFER: DS XLENGTH

This buffer could be cleared with the following instruction sequence:

MOV DPTR, #XBUFFER
LOOP: CLR A
MOVX @DPTR, A

INC DPTR

MOV A, DPL

CINE A, #LOW (XBUFFER + XLENGTH + 1), LOOP
MOV A, DPH

CINE A, #HIGH (XBUFFER + XLENGTH + 1), LOOP
(continue)

This is an excellent example of a powerful use of ASM51's operators and assemble-time expressions. Since an
instruction does not exist to compare the data pointer with an immediate value, the operation must be fabricated
from available instructions. Two compares are required, one each for the high- and low-bytes of the DPTR. Fur-
thermore, the compare-and-jump-if-not-equal instruction works only with the accumulator or a register, so the
data pointer bytes must be moved into the accumulator before the CINE instruction. The loop terminates only
when the data pointer has reached XBUFFER + LENGTH + 1. (The "+1" is needed because the data pointer is
incremented after the last MOVX instruction.)

DBIT The format for the DBIT (define bit) directive is,
[label:] DBIT  expression

The DBIT directive reserves space in bit units. It can be used only in a BIT segment. The expression must be a
valid assemble-time expression with no forward references. When the DBIT statement is encountered in a pro-
gram, the location counter of the current (BIT) segment is incremented by the value of the expression. Note that
in a BIT segment, the basic unit of the location counter is bits rather than bytes. The following directives creat

three flags in a absolute bit segment:

BSEG ;BIT SEGMENT (ABSOLUTE)
KEFLAG: DBIT 1 ;KEYBOARD STATUS
PRFLAG: DBIT 1 ;PRINTER STATUS
DKFLAG: DBIT 1 ;DISK STATUS

Since an address is not specified with BSEG in the example above, the address of the flags defined by DBIT
could be determined (if one wishes to to so) by examining the symbol table in the .LST or .MS51 files. If the defi-
nitions above were the first use of BSEG, then KBFLAG would be at bit address 00H (bit 0 of byte address 20H).
If other bits were defined previously using BSEG, then the definitions above would follow the last bit defined.

DB (Define Byte) The format for the DB (define byte) directive is,
[label:] DB expression [, expression] [...]

The DB directive initializes code memory with byte values. Since it is used to actually place data constants in
code memory, a CODE segment must be active. The expression list is a series of one or more byte values (each of
which may be an expression) separated by commas.
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The DB directive permits character strings (enclosed in single quotes) longer than two characters as long as they
are not part of an expression. Each character in the string is converted to the corresponding ASCII code. If a label
is used, it is assigned the address of th first byte. For example, the following statements

CSEG AT 0100H
SQUARES: DB 0,1,4,9, 16,25 ;SQUARES OF NUMBERS 0-5
MESSAGE: DB '"Login:', 0 ;NULL-TERMINATED CHARACTER STRING
When assembled, result in the following hexadecimal memory assignments for external code memory:
Address Contents
0100 00
0101 01
0102 04
0103 09
0104 10
0105 19
0106 4C
0107 6F
0108 67
0109 69
010A 6E
010B 3A
010C 00

DW (Define Word) The format for the DW (define word) directive is
[label:] DW expression [, expression] [...]

The DW directive is the same as the DB directive except two memory locations (16 bits) are assigned for each
data item. For example, the statements

CSEG AT 200H
DW $,'A", 1234H, 2, 'BC'

result in the following hexadecimal memory assignments:

Address Contents
0200 02
0201 00
0202 00
0203 41
0204 12
0205 34
0206 00
0207 02
0208 42
0209 43

Program Linkage

Program linkage directives allow the separately assembled modules (files) to communicate by permitting inter-
module references and the naming of modules. In the following discussion, a "module" can be considered a "file."
(In fact, a module may encompass more than one file.)
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Public The format for the PUBLIC (public symbol) directive is
PUBLIC symbol [, symbol] [...]

The PUBLIC directive allows the list of specified symbols to known and used outside the currently assembled
module. A symbol declared PUBLIC must be defined in the current module. Declaring it PUBLIC allows it to be
referenced in another module. For example,

PUBLIC  INCHAR, OUTCHR, INLINE, OUTSTR

Extrn The format for the EXTRN (external symbol) directive is
EXTRN segment_type (symbol [, symbol] [...],...)

The EXTRN directive lists symbols to be referenced in the current module that are defined in other modules. The
list of external symbols must have a segment type associated with each symbol in the list. (The segment types are
CODE, XDATA, DATA, IDATA, BIT, and NUMBER. NUMBER s a type-less symbol defined by EQU.) The
segment type indicates the way a symbol may be used. The information is important at link-time to ensure sym-
bols are used properly in different modules.

The PUBLIC and EXTRN directives work together. Consider the two files, MAIN.SRC and MESSAGES.
SRC. The subroutines HELLO and GOOD_BYE are defined in the module MESSAGES but are made available
to other modules using the PUBLIC directive. The subroutines are called in the module MAIN even though they
are not defined there. The EXTRN directive declares that these symbols are defined in another module.

MAIN.SRC:

EXTRN CODE (HELLO, GOOD_BYE)

éALL HELLO

éALL GOOD BYE

END
MESSAGES.SRC:

PUBLIC HELLO, GOOD BYE
HELLO: &l.).egin subroutine)

RET

GOOD_BYE: (begin subroutine)
RET
END
Neither MAIN.SRC nor MESSAGES.SRC is a complete program; they must be assembled separately and
linked together to form an executable program. During linking, the external references are resolved with correct

addresses inserted as the destination for the CALL instructions.

Name The format for the NAME directive is
NAME module name

SERECKII80S 1 AL AT B MM : www.STCMCU.com  STCI5F204EA RSN 1T 8051 B Al Hawd 263



FEmSTCH 7 Mii: www.STCMCU.com Mobile: 13922805190(%k7KkF) Tel: 0755-82948411 Fax: 0755-82944243

All the usual rules for symbol names apply to module names. If a name is not provided, the module takes on
the file name (without a drive or subdirectory specifier and without an extension). In the absence of any use of
the NAME directive, a program will contain one module for each file. The concept of "modules," therefore, is
somewhat cumbersome, at least for relatively small programming problems. Even programs of moderate size (en-
compassing, for example, several files complete with relocatable segments) needn't use the NAME directive and
needn't pay any special attention to the concept of "modules." For this reason, it was mentioned in the definition
that a module may be considered a "file," to simplify learning ASM51. However, for very large programs (several
thousand lines of code, or more), it makes sense to partition the problem into modules, where, for example, each
module may encompass several files containing routines having a common purpose.

Segment Selection Directives

When the assembler encounters a segment selection directive, it diverts the following code or data into the select-
ed segment until another segment is selected by a segment selection directive. The directive may select may select
a previously defined relocatable segment or optionally create and select absolute segments.

RSEG (Relocatable Segment)  The format for the RSEG (relocatable segment) directive is
RSEG segment_name

Where "segment name" is the name of a relocatable segment previously defined with the SEGMENT directive.
RSEG is a "segment selection" directive that diverts subsequent code or data into the named segment until another
segment selection directive is encountered.

Selecting Absolute Segments RSEG selects a relocatable segment. An "absolute" segment, on the other
hand, is selected using one of the directives:

CSEG (AT address)
DSEG (AT address)
ISEG (AT address)
BSEG (AT address)
XSEG (AT address)

These directives select an absolute segment within the code, internal data, indirect internal data, bit, or external
data address spaces, respectively. If an absolute address is provided (by indicating "AT address"), the assembler
terminates the last absolute address segment, if any, of the specified segment type and creates a new absolute seg-
ment starting at that address. If an absolute address is not specified, the last absolute segment of the specified type
is continuted. If no absolute segment of this type was previously selected and the absolute address is omitted, a
new segment is created starting at location 0. Forward references are not allowed and start addresses must be ab-
solute.

Each segment has its own location counter, which is always set to 0 initially. The default segment is an ab-
solute code segment; therefore, the initial state of the assembler is location 0000H in the absolute code segment.
When another segment is chosen for the first time, the location counter of the former segment retains the last
active value. When that former segment is reselected, the location counter picks up at the last active value. The
ORG directive may be used to change the location counter within the currently selected segment.

ASSEMBLER CONTROLS

Assembler controls establish the format of the listing and object files by regulating the actions of ASM51. For the
most part, assembler controls affect the look of the listing file, without having any affect on the program itself.
They can be entered on the invocation line when a program is assembled, or they can be placed in the source file.
Assembler controls appearing in the source file must be preceded with a dollor sign and must begin in column 1.
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There are two categories of assembler controls: primary and general. Primary controls can be placed in the
invocation line or at the beginnig of the source program. Only other primary controls may precede a primary con-

trol. General controls may be placed anywhere in the source program.

LINKER OPERATION

In developing large application programs, it is common to divide tasks into subprograms or modules containing
sections of code (usually subroutines) that can be written separately from the overall program. The term "modu-
lar programming" refers to this programming strategy. Generally, modules are relocatable, meaning they are not
intended for a specific address in the code or data space. A linking and locating program is needed to combine the
modules into one absolute object module that can be executed.

Intel's RL51 is a typical linker/locator. It processes a series of relocatable object modules as input and creates
an executable machine language program (PROGRAM, perhaps) and a listing file containing a memory map and
symbol table (PROGRAM.M51). This is illustrated in following figure.

FILE3.0OBJ PROGRAM.ABS
FILE2.0BJ
FILE1.OBJ

PROGRAM.MAP
Legend

QO Utility program
[ User file

Linker operation

As relocatable modules are combined, all values for external symbols are resolved with values inserted into
the output file. The linker is invoked from the system prompt by

RL51 input_list [TO output file] [location_controls]

The input_list is a list of relocatable object modules (files) separated by commas. The output_list is the name
of the output absolute object module. If none is supplied, it defaults to the name of the first input file without any
suffix. The location_controls set start addresses for the named segments.

For example, suppose three modules or files (MAIN.OBJ, MESSAGES.OBJ, and SUBROUTINES.OBJ) are
to be combined into an executable program (EXAMPLE), and that these modules each contain two relocatable
segments, one called EPROM of type CODE, and the other called ONCHIP of type DATA. Suppose further that
the code segment is to be executable at address 4000H and the data segment is to reside starting at address 30H (in
internal RAM). The following linker invocation could be used:

RS51  MAIN.OBJ, MESSAGES.OBJ, SUBROUTINES.OBJ TO EXAMPLE & CODE
(EPROM (4000H) DATA (ONCHIP (30H))

Note that the ampersand character "&" is used as the line continuaton character.

If the program begins at the label START, and this is the first instruction in the MAIN module, then execu-
tion begins at address 4000H. If the MAIN module was not linked first, or if the label START is not at the begin-
ning of MAIN, then the program's entry point can be determined by examining the symbol table in the listing file
EXAMPLE.M51 created by RL51. By default, EXAMPLE.M51 will contain only the link map. If a symbol table
is desired, then each source program must have used the SDEBUG control. The following table shows the assem-
bler controls supported by ASM51.
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Assembler controls supported by ASMS51
PRIMARY/
NAME GENERAL DEFAULT ABBREV. MEANING
DATE (date) P DATE() DA Place string in header (9 char. max.)
DEBUG P NODEBUG DB Outputs debug symbol information to object file
EJECT G not applicable EJ Continue listing on next page
ERRORPRINT P NOERRORPRINT EP Designates a file to receive error messages in addition to the
(file) listing file (defauts to console)
NOERRORPRINT P NOERRORPRINT [ NOEP [Designates that error messages will be printed in listing file
only
GEN G GENONLY GO  [List only the fully expanded source as if all lines generated
by a macro call were already in the source file
GENONLY G GENONLY NOGE |List only the original source text in the listing file
INCLUED(file) G not applicable IC Designates a file to be included as part of the program
LIST G LIST LI Print subsequent lines of source code in listing file
NOLIST G LIST NOLI |Do not print subsequent lines of source code in lisitng file
MACRO P MACRO(50) MR  [Evaluate and expand all macro calls. Allocate percentage of]
(men_precent) free memory for macro processing
NOMACRO P MACRO(50) NOMR |[Do not evalutate macro calls
MODS1 P MODS1 MO  |Recognize the 8051-specific predefined special function
registers
NOMODS51 P MODS1 NOMO |Do not recognize the 8051-specific predefined special
function registers
OBJECT(file) P OBJECT(source.OBJ) (0)] Designates file to receive object code
NOOBJECT P OBJECT(source.OBJ)[ NOOJ [Designates that no object file will be created
PAGING P PAGING PI Designates that listing file be broken into pages and each
will have a header
NOPAGING P PAGING NOPI |Designates that listing file will contain no page breaks
PAGELENGTH P PAGELENGT(60) PL Sets maximun number of lines in each page of listing file
(N) (range=10 to 65536)
PAGE WIDTH (N) P PAGEWIDTH(120) PW  |Set maximum number of characters in each line of listing
file (range = 72 to 132)
PRINT(file) P PRINT(source.LST) PR Designates file to receive source listing
NOPRINT P PRINT(source.LST) [ NOPR [Designates that no listing file will be created
SAVE G not applicable SA Stores current control settings from SAVE stack
RESTORE G not applicable RS Restores control settings from SAVE stack
REGISTERBANK P REGISTERBANK(0) RB Indicates one or more banks used in program module
(rb,...)
NOREGISTER- P REGISTERBANK(0)| NORB |Indicates that no register banks are used
BANK
SYMBOLS P SYMBOLS SB Creates a formatted table of all symbols used in program
NOSYMBOLS P SYMBOLS NOSB [Designates that no symbol table is created
TITLE(string) G TITLE() TT Places a string in all subsequent page headers (max.60
characters)
WORKFILES P same as source WF  |Designates alternate path for temporay workfiles
(path)
XREF P NOXREF XR Creates a cross reference listing of all symbols used in
program
NOXREF P NOXREF NOXR [Designates that no cross reference list is created
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MACROS

The macro processing facility (MPL) of ASM51 is a "string replacement" facility. Macros allow frequently used
sections of code be defined once using a simple mnemonic and used anywhere in the program by inserting the
mnemonic. Programming using macros is a powerful extension of the techniques described thus far. Macros can
be defined anywhere in a source program and subsequently used like any other instruction. The syntax for macro
definition is

%*DEFINE (call_pattern) (macro_body)

Once defined, the call pattern is like a mnemonic; it may be used like any assembly language instruction by
placing it in the mnemonic field of a program. Macros are made distinct from "real" instructions by preceding
them with a percent sign, "%". When the source program is assembled, everything within the macro-body, on
a character-by-character basis, is substituted for the call-pattern. The mystique of macros is largely unfounded.
They provide a simple means for replacing cumbersome instruction patterns with primitive, easy-to-remember
mnemonics. The substitution, we reiterate, is on a character-by-character basis—nothing more, nothing less.

For example, if the following macro definition appears at the beginning of a source file,

%*DEFINE (PUSH_DPTR)
(PUSH DPH
PUSH DPL
)

then the statement
%PUSH_DPTR
will appear in the .LST file as

PUSH DPH
PUSH DPL

The example above is a typical macro. Since the 8051 stack instructions operate only on direct addresses,
pushing the data pointer requires two PUSH instructions. A similar macro can be created to POP the data pointer.
There are several distinct advantages in using macros:

A source program using macros is more readable, since the macro mnemonic is generally more indicative
of the intended operation than the equivalent assembler instructions.

The source program is shorter and requires less typing.

Using macros reduces bugs

Using macros frees the programmer from dealing with low-level details.

The last two points above are related. Once a macro is written and debugged, it is used freely without the worry
of bugs. In the PUSH DPTR example above, if PUSH and POP instructions are used rather than push and pop
macros, the programmer may inadvertently reverse the order of the pushes or pops. (Was it the high-byte or low-
byte that was pushed first?) This would create a bug. Using macros, however, the details are worked out once—
when the macro is written—and the macro is used freely thereafter, without the worry of bugs.

Since the replacement is on a character-by-character basis, the macro definition should be carefully con-
structed with carriage returns, tabs, ect., to ensure proper alignment of the macro statements with the rest of the
assembly language program. Some trial and error is required.

There are advanced features of ASM51's macro-processing facility that allow for parameter passing, local
labels, repeat operations, assembly flow control, and so on. These are discussed below.
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Parameter Passing

A macro with parameters passed from the main program has the following modified format:

%*DEFINE (macro_name (parameter list)) (macro_body)
For example, if the following macro is defined,
%*DEFINE (CMPA# (VALUE))
(CINE A, #%VALUE, $ +3
)

then the macro call
%CMPA# (20H)
will expand to the following instruction in the .LST file:
CINE A, #20H,$+3
Although the 8051 does not have a "compare accumulator” instruction, one is easily created using the CINE
instruction with "$+3" (the next instruction) as the destination for the conditional jump. The CMPA# mnemonic
may be easier to remember for many programmers. Besides, use of the macro unburdens the programmer from
remembering notational details, such as "$+3."
Let's develop another example. It would be nice if the 8051 had instructions such as
JUMP IF ACCUMULATOR GREATER THAN X
JUMP IF ACCUMULATOR GREATER THAN OR EQUAL TO X
JUMP IF ACCUMULATOR LESS THAN X
JUMP IF ACCUMULATOR LESS THAN OR EQUAL TO X
but it does not. These operations can be created using CINE followed by JC or JNC, but the details are tricky.

Suppose, for example, it is desired to jump to the label GREATER _THAN if the accumulator contains an ASCII
code greater than "Z" (S5AH). The following instruction sequence would work:

CINE A, #5BH, $-3

INC GREATER THAN
The CJINE instruction subtracts 5BH (i.e., "Z" + 1) from the content of A and sets or clears the carry flag accord-
ingly. CINE leaves C=1 for accumulator values 00H up to and including SAH. (Note: SAH-SBH<O0, therefore
C=1; but SBH-5SBH=0, therefore C=0.) Jumping to GREATER THAN on the condition "not carry" correctly
jumps for accumulator values SBH, SCH, SDH, and so on, up to FFH. Once details such as these are worked out,
they can be simplified by inventing an appropriate mnemonic, defining a macro, and using the macro instead of

the corresponding instruction sequence. Here's the definition for a "jump if greater than" macro:

%*DEFINE (JGT (VALUE, LABEL))
(CINE A, #%VALUE+1, $+3  ;JGT
JNC  %LABEL
)

To test if the accumulator contains an ASCII code greater than "Z," as just discussed,the macro would be called as
%JGT  ('Z', GREATER THAN)
ASMS51 would expand this into

CINE A, #5BH, $+3 JGT
INC GREATER THAN

The JGT macro is an excellent example of a relevant and powerful use of macros. By using macros, the program-
mer benefits by using a meaningful mnemonic and avoiding messy and potentially bug-ridden details.
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Local Labels
Local labels may be used within a macro using the following format:

%*DEFINE (macro_name [(parameter_list)])
[LOCAL list of local labels] (macro_body)

For example, the following macro definition

%*DEFINE  (DEC_DPTR) LOCAL SKIP

(DEC  DPL :DECREMENT DATA POINTER
MOV A, DPL
CINE A, #OFFH, %SKIP
DEC DPL

%SKIP: )

would be called as
%DEC_DPTR
and would be expanded by ASMS51 into

DEC  DPL :DECREMENT DATA POINTER
MOV A, DPL

CINE A, #OFFH, SKIPOO

DEC  DPH

SKIP0O:

Note that a local label generally will not conflict with the same label used elsewhere in the source program, since
ASMS51 appends a numeric code to the local label when the macro is expanded. Furthermore, the next use of the
same local label receives the next numeric code, and so on.

The macro above has a potential "side effect." The accumulator is used as a temporary holding place for
DPL. If the macro is used within a section of code that uses A for another purpose, the value in A would be lost.
This side effect probably represents a bug in the program. The macro definition could guard against this by saving
A on the stack. Here's an alternate definition for the DEC_DPTR macro:

%*DEFINE (DEC_DPTR) LOCAL SKIP
(PUSHACC

DEC DPL ;DECREMENT DATA POINTER
MOV A, DPL
CINE A, #0OFFH, %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 1 KHz square wave on P1.0.
A solution written below in 8051 C language:

sbit portbit = P1"0; /*Use variable portbit to refer to P1.0*/
main ()
{
TMOD = 1;
while (1)
{
THO = OxFE;
TLO = 0xC;
TRO=1;
while (TFO !=1);
TRO =0;
TF0 =0;
portbit = |(P1.70);
H
H
A solution written below in assembly language:
ORG 8100H
MOV  TMOD, #01H ;16-bit timer mode
LOOP: MOV  THO, #OFEH ;-500 (high byte)
MOV  TLO, #0CH ;-500 (low byte)
SETB  TRO ;start timer
WAIT: JNB TFO, WAIT ;wait for overflow
CLR TRO ;stop timer
CLR TFO ;clear timer overflow flag
CPL P1.0 ;toggle port bit
SIMP  LOOP ;repeat
END
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Notice that both the assembly and C language solutions for the above example require almost the same number of
lines. However, the difference lies in the readability of these programs. The C version seems more human than as-
sembly, and is hence more readable. This often helps facilitate the human programmer's efforts to write even very
complex programs. The assembly language version is more closely related to the machine code, and though less
readable, often results in more compact machine code. As with this example, the resultant machine code from the
assembly version takes 83 bytes while that of the C version requires 149 bytes, an increase of 79.5%!

The human programmer's choice of either high-level C language or assembly language for talking to the
8051, whose language is machine language, presents an interesting picture, as shown in following figure.

Human language » C (high-level) language
Eg. English, Malay, Chinese — Eg. for (x=0; x<9; x++)...
Y
Complier
B | Assembly language
. < Eg. MOV, ADD, SUB
Machine language
Eg. 10011101 0101010101 | 4 Assembler | |

Conversion between human, high-level, assembly, and machine language
8051 C COMPILERS

We saw in the above figure that a complier is needed to convert programs written in 8051 C language into ma-
chine language, just as an assembler is needed in the case of programs written in assembly language. A complier
basically acts just like an assembler, except that it is more complex since the difference between C and machine
language is far greater than that between assembly and machine language. Hence the complier faces a greater task
to bridge that difference.

Currently, there exist various 8051 C complier, which offer almost similar functions. All our examples and
programs have been compiled and tested with Keil's p Vision 2 IDE by Keil Software, an integrated 8051 pro-
gram development envrionment that includes its C51 cross compiler for C. A cross compiler is a compiler that
normally runs on a platform such as IBM compatible PCs but is meant to compile programs into codes to be run
on other platforms such as the 8051.

DATA TYPES

8051 C is very much like the conventional C language, except that several extensions and adaptations have been
made to make it suitable for the 8051 programming environment. The first concern for the 8051 C programmer is
the data types. Recall that a data type is something we use to store data. Readers will be familiar with the basic C
data types such as int, char, and float, which are used to create variables to store integers, characters, or floating-
points. In 8051 C, all the basic C data types are supported, plus a few additional data types meant to be used spe-
cifically with the 8051.

The following table gives a list of the common data types used in 8051 C. The ones in bold are the specific
8051 extensions. The data type bit can be used to declare variables that reside in the 8051's bit-addressable loca-
tions (namely byte locations 20H to 2FH or bit locations 00H to 7FH). Obviously, these bit variables can only
store bit values of either 0 or 1. As an example, the following C statement:

bit flag=0;

declares a bit variable called flag and initializes it to 0.
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Data types used in 8051 C language

Data Type Bits | Bytes |Value Range

bit 1 0to 1

signed char 8 1 |-128 to +127

unsigned char 8 1 ]0to255

enum 16 2 [-32768 to +32767

signed short 16 2 [-32768 to +32767

unsigned short 16 2 |0to 65535

signed int 16 2 |-32768 to +32767

unsigned int 16 2 |0to 65535

signed long 32 4 |-2,147,483,648 to +2,147,483,647
unsigned long 32 4 10 t04,294,967,295

float 32 4 |£1.175494E-38 to +3.402823E+38
sbit 1 Otol

sfr 8 1 |0to 255

sfrl6 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 A8H. 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 = 0xAO; sbit 1TO = 0x88;
sfr P3 = 0xBO0; /* 1E */
sfr PSW = 0xDO; sbit EA = 0xAF;
sfr ACC = 0xEOQ; sbit ES 0xAC;
sfr B = 0xFO; sbit ET1 0xAB;
sfr SP = 0x81; sbit EX1 0xAA;
sfr DPL = 0x82; sbit ETO 0xA9;
sfr DPH = 0x83; sbit EXO0 = 0xAS,;
sfr PCON = 0x87; /* 1P */
sfr TCON = 0x88; sbit PS = 0xBC;
sfr TMOD = 0x89; sbit PT1 0xBB;
sfr TLO = 0x8A; sbit PX1 0xBA;
sfr TL1 = 0x8B; sbit PTO 0xB9;
sfr THO = 0x8C; sbit PX0 = 0xBS;
sfr TH1 = 0x8D; /* P3 */
sfr 1IE = 0xAS,; sbit RD = 0xB7;
sfr 1P = 0xBS; sbit WR 0xB6;
sfr SCON = 0x98; sbit T1 = 0xBS5;
sfr SBUF = 0x99; sbit TO = 0xB4;
/* BIT Register */ sbit INT1 0xB3;
/* PSW */ sbit INTO 0xB2;
sbit CY = 0xD7; sbit TXD 0xB1;
sbit AC = 0xD6; sbit RXD = 0xBO0;
sbit FO = 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)

SERECKII80S 1 AL AT B MM : www.STCMCU.com  STCI5F204EA RSN 1T 8051 B Al Hawd 275



FEmSTCH 7 Mii: www.STCMCU.com Mobile: 13922805190(%k7KkF) Tel: 0755-82948411 Fax: 0755-82944243

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 ) B

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 RS R4 &R5 R4-R7
3 R3 R2 & R3

Since there are only eight registers in the 8051, there may be situations where we do not have enough regist-
ers for parameter passing. When this happens, the remaining parameters can be passed through fixed memory loa-
cations. To specify that all parameters will be passed via memory, the NOREGPARMSs control directive is used.
To specify the reverse, use the REGPARMs control directive.

Return Values

Unlike parameters, which can be passed by using either registers or memory locations, output values must be
returned from functions via registers. The following table shows the registers used in returning different types of
values from functions.

Registers used in returning values from functions
Return Type Register Description
bit Carry Flag (C)
char/unsigned char/1-byte pointer|R7
int/unsigned int/2-byte pointer  |[R6 & R7 MSB in R6, LSB in R7
long/unsigned long R4-R7 MSB in R4, LSB in R7
float R4-R7 32-bit IEEE format
generic pointer R1-R3 Memory type in R3, MSB in R2, LSB in R1

SERIKINB0S 1A WL T ARl B www.STCMCU.com  STCI5F204EA RS 1T 8051 H vl 3CHewg 280



FEmSTCHE J7 M : www.STCMCU.com

Mobile: 13922805190(%k 7K )

Tel: 0755-82948411 Fax: 0755-82944243

fif5RC STCISF204EA RS R HHLE S5

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 (P0,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) .
I0H2 (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 (P0,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) 190 1170 |- 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

SRR RII8051 B A WL A 7]

B www.STCMCU.com

STCI5F204EA Z %) 1T 8051 HF ML S H6 g 281



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

BRD STC15xxRFI B FH B E G805 E =S

STC15F204EA R 51| 5y HLIK)SE I 450/ 58 I 28 1 54 4805 1 58 e 2%,  EHIEALE, @il #83
SRR IR S BR 12T THEUT, it DLSE B 48 58 A2 3R 2
STC15F204EA R 51| 53 i HLAHAE 488051 (11115548 AT 1 B2 A I F 0, S PR ITI R 2 P24 4%,
T8 1 i A PR3 R SEIR A AL BoF S IR B/ 4 BT PR 75 L R R
HERERMGT:

IR T/0 L BEAE 9 A AR ok i -

L GE805 1 L HLIAT T/0 1 #-4F, v 22 R B i IR AR s, LA SR Ah ER A A S 12 I, T B A2
STC15F204EA 51 B 7 HLIAAT HH SO R A 2 AN I Bl A% 5805 L R (LA SRox i HH I, B
AR ZS R BEANKT ). Wb Z0 K 1/0 11 B e A R B0, 171 4% 41805 L B v ML (IR AZ i (¥ 8 4 2 1.2
AN B, Z IR HAT SE A, /0 P S8 C AR L T DL ER AR IR AL 104 4 Ja T, BRI
ATEAZT/O LIRS TR 4. ISTCI5F204EA R 51 8L i+ 34T HARAZ i RO 2 A2 4 NI B, KPR T
HARE 482 AT 58 AR, T/0 IR BA AL v, Ed — DM Bl 2 5, % 1/010 4 ) AR . i it
RO I IN2A 2 R AR SE I 4 & FR AN 1 AR AS

I/0H1 5K 5 RE

BHTSTC15F204EA 2 471 8 F HLT /0 1 A E BRI /2 20mA, BREH RE J748 58, BREN K HLIRNE, R 5 Bedk.
FEAESTC8IC Kk x 2R 51 By HLT /011 (1J3E FEL AL F2 6mA, BRBNBE SR8 5, AN EEIRE A HL I, 22Ul ST
C15F204EA 2%

ZAmE TR
T STCI5F204EA & 41 B HLIKI G [ 1) 27 A7 2WDT CONTRAGHbHEZECTH, ¥ 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 HESTC89 R A I i BY B F WL | 10 27 AZ 23WDT CONTRIMMuMEZEELH, YA 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 AT T SPe s f2 P vl ik & L B A f5 L% 5 20°E T 1, A%
ZESTC89 A1) B Fr ML G ML T RE. #AeBHiSTC15F204EA £ 41 B Fr WLAE | 1) 58 ] &,
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5 EEPROMERAEAH R I 27 1725

STC15Fxx 5y HLISP/ TAP# 1] 27 17 28 Hhhik FISTC89xx Z2 41| B i WL ISP/ TAPHa: ) 27 A7 f 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  ZA
TAP ADDRH C3h | ISP/IAP Flash 0000,0000
STC89xx &% |E3n | Address High
ISP ADDRH
STC15Fxx &7
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 i ) i e
ISP_CMD &
STCI5Fxx %4
IAP?TRIG C6h E(f’lgrﬁfn(lilaSh XXXX,XXXX
STC89xx &4 |E6h Trigeer ’
ISP TRIG &8
?Xﬁlggﬁf‘ e [isear
- Control IAPEN |SWBS [SWRST [CMD FAIL|- |WT2 |[WT1 [WTO |0000,x000
STC89xx &4 |g7h Register
ISP CONTR £

ISP/IAP TRIGZF 7284 MUB BHIAPERAE, THIFIE N HIBAEA—FE
STC15Fxx & 41 B HLIY TSP/ TAP i A B2 A 4, TR TAP TRIGZFAE 78 3% F 556 5Ah, Fi%ASh /7 A
STC89xx AN LA ISP/ IAPy 4 B AE 2%, BNHIAP. TRIGZFAT sS40 7 S ik 46h, HH1XBOhJ7 7]

EEPROMAEE 6 b1k A — £ -

STC15Fxx £ 41 84 Fi AL EEPROMAT 45 Hi hil 4> &5 MLOOOOh T4, 4 i [X 5125

STC89x x F 41 . ML ATEEPROMAL 4 Hid1k 43731 M. 1000h/2000h/4000h/8000h 45 11, F2 7 5 75 14
G
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BN K -

RHTSTCISF xx R Y LA SN T . Herpr 4R b k0 (INTO) ANAMEE R T (INT1) B SR AT
BEANR BB, 545805 AN ORI LA N BRIy R T2 . BRI EC B AU B b
b, STCI5Fxx F AL WL AN R o 0 F0 134 v e B BE AT b - vR A iy SOn] R B b W 59 A XS
FRGESTC8I R A1 51 v ML, BT HISTC15Fxx R A B F WL MG 0 7 MR b T2 18 ch ke 3N S v iy
4, X AT AR b A L R T BRI T

T A8 v T ORI S0 5 o 7 LB R LR A PR Ah S by, BDARES oAb b il . A2 4ESTC89 R
A1) 57 LR A8 H BT OFN A1 Hh B 1 RT AT B 5 T ek s o AR RSP B

TEM A8

TS TC15F x x R 41 58 1 HLE 5 e 2% /1 H B O R e i 2%/ 1HEU8% 1 5 45S TC89 R 51 # Fr WL KK s Fief
B/ VBB ORI S I 28/ TH B LI B KRR TRIE T e i 2 A AR 200, FRHTS TCIGF x x R FI B il
(0 58 B 3% /T B RS 0N S I 4 /1 B8 10 TAE R0 2 1667 1 B E AR, 1AL ZESTC8I AR T ¥ F
HUH E I 2% /1 B 2040 52 I 3% /31 H 28 1 R 002 1307 SE N/ Bt . B BrSTC15Fxx R 51 &1
AL SE B 28 /T B3R ORI & i 38 /1 B8 LU IR B3 5 HoAh3fh TAERER, X3 TAEBR 5441
STC89 Z 41 ¥ i HLH 2 Bt 8% /1 AU 2SO RN B i 8% /1 B LI TAEE (R . BAMEZHISTC8I R T
LR BT 882, A HSTC15Fxx R 51 5 K WL R A & I 280F01,

BB e A6 A S e
BORTS TC15F x x RGBT AL AR B T ks FER/CHR G B (E N R Gl B, BB T B SIS &R A
PRGN Bl TMIALGESTC8I Z 51 B A AL R RE A FH A0 38 f AR B B A 9 R I .

Ui¥E:

IHFE EH 2307 AR, B AR 5 28 UK LB () T AE AN B ML 250 FL B T FE AL R,
SRR SO B B [ TR . B BTSTC15F204EA £ 1| B F B ELSTC89xx R FIlIK..

B LI B R TG - B Bl AR bk vy, ThAERR K, SR STC15F204EA R 41 B 7 HLE AH [F] LA A%
N, $8 4 BT ELAL ES T 089 £ 51 B Fr WL 3—24 4%, T F &SI 1) I b A 28 T4, X RE T FE B
fiX. 11 ELS TC15F204E A &R 51| B8 AL AT LA F P 3 ) B 4 20 B335 o B g0 AT 43430, DABHIR R Ae T
1E, 1558 7 ML DhFE A .

Pt L M -
TS TCL5F x x R A Hi i ML S 3 A8 o 7 b o BT By Y mT e i, mT {0 R By meig . /240
STC89 ZRHI H Fy HLAE H SZFRAM R A Wi H P e il
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Mi3RE STC15F204EA R % & H &R —

I5
78

23

H $}2528-Pin
Flash H N " (264°1/01E1)
T | B . 2] fie || CH *’%‘EE W H(RMB ¥)
1t |SRAM|E| AD |5 11| 2 | EEP | Ji || dt | MR
RSy EENAS P i Inf | A | MR | £
FH | e | 8E (WD) [ROM| 4 | 50| oo | o
Vv (FH b A W [ Vi | 5 | SE T SOP-28| SKDIP-28
byte) EP R | I | #
yie
STC15F204EA R FIH 7 HLIE R — Y
STC15F201A |[5.5-3.8| 1K | 256 |2 |1062| A |A| - | A |84 5 -
STCISF201EA|5.5-3.8| 1K | 256 |2 |10f7| & |fH| 2K | H | 8% | 5 - | w35| w55
STCISF202A |5.5-3.8| 2K | 256 |2 (1062 & |AH| - |H|8%| 5 -
STCI5F202EA|5.5-3.8| 2K | 256 |2 |10f7| & |A| 2K | H |8%| 5 - | w40 | %60
STCI5F203A |5.5-3.8| 3K | 256 |2 |10f2| & || - |H|8%| 5 -
STC15F203EA [5.5-3.8| 3K | 256 |2 |10f| A |H| 2K | H |8 | 5 - | »45 | .65
STC15F204A |[5.5-3.8| 4K | 256 |2 |1062| A |A| - | A |8 5 -
STCI5F204EA [5.5-3.8| 4K | 256 |2 |10z & |H| IK | & |[8%| 5 - | ®s50| .70
STCI5F205A [5.5-3.8| 5K | 256 |2 |10 & |H| - |&H|[8%| 5 -
STC15F205EA [5.5-3.8| 5K | 256 |2 |10f| B |H| IK | H|8%]| 5 - w55 | w75
IAP15F206A |5.5-3.8| 6K | 256 |2 |10fi| & |A|IAP|H |8% | 5 -
STC15L204EA R 51 5y Lk 2 — Wi &
STCISL201A |3.6-2.4| 1K | 256 |2 |10f2| & |H| - | H|8%| 5 -
STCI5L201EA|3.6-2.4| 1K | 256 |2 |10f7| & |H| 2K | H |8%| 5 - | w35 | w55
STCISL202A |3.6-2.4| 2K | 256 |2 |10f2| & |H| - |H|8%| 5 -
STCI5L202EA|[3.6-2.4| 2K | 256 |2 |10f| A |H| 2K |/ |8%| 5 - | ¥»40 | ¥.60
STCI15L203A [3.6-24| 3K | 256 |2 |1062| A |A| - | A |84 5 -
STCI15L203EA([3.6-2.4| 3K | 256 |2 |10f| A || 2K | H |8 | 5 - | ¥45 | ¥.65
STCISL204A |3.6-2.4| 4K | 256 |2 |10f2| &H |H| - |H|8%| 5 -
STCI5L204EA|3.6-2.4| 4K | 256 |2 |10f7| & |A| IK | H|8%| 5 - w50 | %70
STCISL205A |3.6-2.4| 5K | 256 |2 |10f2| & |H| - |H|8%| 5 -
STC15L205EA|[3.6-2.4| SK | 256 |2 |106z| A |A| 1K | H 8% | 5 - | w55 | w75
IAP15L206A |3.6-2.4| 6K | 256 [2|106i| H |[H|IAP|fH [8% | 5 -
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