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LSS (CPU) . FEP 744 (Flash) « B A7 3% (SRAM) « ERf 28 VO, EidA/DHE .
B RN ERE BER/ CHR 7 I b J% vy vl 5 A S e

RAM
B%:ﬁ ] 256 7

U

II FEFFA7fitr e (Flash)
hll ﬂ At = 1 LS

TMP2 | BT =

ERERE AN S | N P
i1

BV PR P HR(PC
ﬁ (VIVFT) N EIRIES LY

g ] ]
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1.3 STC15&% 8 Rl ERE
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U/
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P[4 25 P22
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P69 gc % 20 [__]P3.5/T1/CLKOUTO

PL7[]10 % 19 [ P3.4/T0/CLKOUTI
IRC_CLKO/RST/P0.0 | 11 18 [__]P3.3/NTI
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1.4 STCISRFBEFHIER—R3R
1.4.1 STCI5F204EARFIBE K HIERI—Y R

" P} 228-Pin
Flash I " (261M1/01H)
e | B |l ol L i e | tRMB
" o % [SRAM it A/D || & | EEP | & 5 for | e | £
- | 9 || 88 |(WDT)| & [ROM| #4 |5 N
V) |,a &= ~ oo | 1 VA | 708 | 7 B
(775 A m MU | et | g SOP-28|SKDIP-28
byte) Hh
7
STC15F204EA R FI 5 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 |H| 2K | & [8%%| 5 -
STCI5F202A |5.5-3.8| 2K | 256 |2 |1of2| & |HBH| - | H|8%| 5 -
STC15F202EA|5.5-3.8| 2K | 256 |2 |10f7| B |H| 2K |H |8%| 5 -
STCISF203A |5.5-3.8| 3K | 256 |2 (1062 & |H| - |H|8%| 5 -
STC15F203EA [5.5-3.8| 3K | 256 |2 |10f| A |H| 2K | B/ |8k ]| 5 -
STC15F204A |[5.5-3.8| 4K | 256 |2 |1062| A |A| - | A |84 5 -
STCI5F204EA [5.5-3.8| 4K | 256 |2 |10z & |H| IK | & [8%k| 5 -
STCI5F205A |5.5-3.8| 5K | 256 |2 (106 & |ABH| - |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 -
STCI5L204EA R 51 5 HLIE R — iR
STC15L201A [3.6-24| 1K | 256 |2 |10:| H |H H | 8% | 5 -
STCISL201EA|3.6-2.4| 1K | 256 |2 |10f7| & |H| 2K | H |8%| 5 -
STCI5L202A [3.6-24| 2K | 256 |2 |10fc| A |H| - | A |[8%]| 5 -
STCI5L202EA|3.6-2.4| 2K | 256 |2 |10f7| & |H| 2K | H | 8% | 5 -
STCI5L203A |3.6-2.4| 3K | 256 |2 |10f2| & || - |H|8%| 5 -
STCI5L203EA[3.6-2.4| 3K | 256 |2 |102| & |H| 2K | & |8 | 5 -
STCI5L204A |3.6-2.4| 4K | 256 |2 |10f2| & |H| - | H|8%| 5 -
STCISL204EA|3.6-2.4| 4K | 256 |2 |10f2| & |fA| IK | H|8%| 5 -
STCISL205A |3.6-2.4| 5K | 256 |2 |10f2| & |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 -
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1.4.2 STCI5F101ERF B FHLERE—YT 3k

H #]2%8-Pin

Flash # - o (64M1/011)

e | B N " i [P SRR IRk RMB ¥
1t |SRAM|E| AD |5 11| 2 | EEP | Ji || dt | WA
;5 LI mw | ib) NI AL AR
FAT | e | 8% |(WDT)| 52 [ROM| K 5500 | oo | o

VO 5 o fir i | VB | PRE ER o o pip
byte) H IR | | A

STCISF101ERFI R HLIER — %
STC15F100 |[5.5-3.8| 512 | 128 | 2| - H Bl - | B|8%&| 5 -
STCI5F101 [5.5-3.8] 1K | 128 |2 - H |H| - | #H|s#m| 5 | -
STCISF101E [5.5-3.8| 1K | 128 |2 | - H |&| 2k | H|sm]| 5 | -
STC15F102 [5.5-3.8| 2K | 128 |2 | - fH A - [ A8%]| 5 -
STCI5F102E [5.5-3.8] 2K | 128 |2 | - H oA 2k [ B[] 5 | -
STCI5F103 [5.5-3.8| 3K | 128 [2| - H |aE| - | B8] 5 | -
STCI5F103E [5.5-3.8| 3K | 128 |2 | - H o |A| 2k | B || 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| - a1 Al - | A 8% 5 -
STC15F105E [5.5-3.8| 5K | 128 |2 | - H oA K [ G| 5 | -
IAPI15F106  [5.5-3.8| 6K | 128 [2] - a4 |G|1AP | H [sm]| 5 | -
STCISLIOIER B F HLik T — iR

STC15L100 |[3.6-2.4| 512 | 128 |2]| - H Bl - | B|8%| 5 -
STCI5L101 [3.6-24| 1K | 128 |2 - H |H| - | #H|sm| 5 | -
STCISLIOIE [3.6-24| 1K | 128 |2 - H |&E| 2k | H || 5 | -
STC15L102 |[3.6-24| 2K | 128 |2]| - H Bl - | B|8%&| 5 -
STCI5L102E [3.6-24| 2K | 128 |2 - H o2k [ 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 [3.6-24| 4K | 128 |2 - H |H| - | B |s#m| 5 | -
STCI5L104E [3.6-2.4| 4K | 128 |2 - H# [\l ik |H8m]| 5 | -
STCI5L105 [3.6-24| 5K | 128 [2| - A 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 | -
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1.4.3 STCI15S204EAZR S # 3% R—

Ix
P

] $134420-Pin

Flash =1 L (184N1/01)

L | B - il | PR e v
12 |SRAM|E | AD |7 | | BEp | | T | Bl | R
tiths ZENES | ey ix) s# |(wpT)| % [ROM| K S| g | L H
W | T |2 P | b | e

T (2 bl MR | el | 2 SOP-20| DIP-20

byte) r :
7
STCI15S204EA &4 ¥ Hliz B —
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 |1of2| & |A&H| - | H|8%| 5 -
STCI15S202EA |5.5-3.8| 2K | 256 |2 |10f7| & |H| 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| A |H| 2K | B/ 8% ]| 5 -
STC158204A |[5.5-3.8| 4K | 256 |2 |1062| A |A| - | A |84 5 -
STCI5S204EA |5.5-3.8| 4K | 256 |2 |10f2| & |HA| 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 |10f7| & |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 — a3

STC15V201A [3.6-24| 1K | 256 |2 |1062| A |A| - | A 8% 5 -
STC15V201EA([3.6-2.4| 1K | 256 |2 |106| A |[fA| 2K | H |8 | 5 -
STCI5V202A [3.6-2.4| 2K | 256 |2 |10 H |H| - |H|[8%k| 5 -
STC15V202EA|3.6-2.4| 2K | 256 |2 |10f| B |H| 2K | B |8k | 5 -
STCI5V203A |3.6-24| 3K | 256 |2 |10f2| & || - |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| - | H|8%| 5 -
STCI5V204EA|3.6-2.4| 4K | 256 |2 |10f7| & |A| IK | H |8%| 5 -
STCISV205A |3.6-2.4| 5K | 256 |2 (1062 & |H| - | H|8%| 5 -
STC15V205EA|3.6-2.4| 5K | 256 |2 |10f| A |H| IK | H|[8%]| 5 -
IAP15V206A |3.6-2.4| 6K | 256 |[2|106i| H |A|IAP| A [8% | 5 -
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1.5 STC15F204EARFIBE R &/INN A RS

-/

=

Vee INTO/P3.2

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

2

10uF 0.14F PO.1 P3.1

ez P25

=re.7 P2.4

RYHJE/USB +5V =]t 0/anco P23
JAN ] o/anct P22

[r! 2/apc2 P21

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

" []p1.aapca INT3/P3.7

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

[T po.orsT/RC_CLKO INTI1/P3.3

Gnd INT4/P3.0

o

PR T EE R, ANTE AN AL L
P0O.0/RST/IR_CLKOMIH i BRCAI/OT, AJ LLEE STC-ISP g fe # K5 H 1% B ARSTHE AL .

W R ER/CHIRV o> il B 1%(-40°C~+85°C), Wil T IS %0, A7 2L 3 5t HI /M IR

FEUIN A CL(10uF), C2(0.1pF), Al K ER RIS, fEmyiTIRAE)




1.6 STC15F204EARFITE R G I 4RIZ(ISP) B N F 2% BX 5]

-/

[]r26 P2.5
=27 P2.4
RGHUE/USB +5V [3]p1.0apco P23[26 ] SR> 5 TSP R 38
[z proanci P22[25] K, &N TETR
[Gp1vapc2 P2.1 WA R 5
Vin [ ]r1.3:aDC3 RSTOUT LOW/P2.0
[Jp1.4apc4 INT3/P3.7 Vee
Power On [E]e1.5/aDCs INT2/P3.6
Sw1 [ p1.61aDCs CLKOUTO/T1/P3.5
[ r1.77apc7 CLKOUTI/TO/P3 .4 2 Yt
[Tro.orsTARC CLKO INTI/P3.3 « ¥
12| Vee INTO/P3.2
10(;.:1117 O1F [13]po _ (16}
‘L—Lq—T—E Gnd INT4/P3.0[ 15 ]

STC $)ﬂﬂf TR LE R, 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 [T} MCU_RxD(P3.0) -

I & v- TIN [1T]
T20UT  T2IN

R2IN  R20UT[D] otuirio

O+-UL-PL1
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 ALK
P0.0/RST/IRC_CLKOJI ! I ERIANI/O LT, ] LLiE T STC-ISP 2 Fe 24 Ho ik B N RSTE A7 .

N RS FER/CIR 2%, IR E0+1%(-40°C~+85°C), I I35 %0, A7 5 51 /M i AR

FEUIN A CL(10UF), C2(0.1pF), Al KERHIEEFS, f2miiT-Iihe
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1.7 STC15F204EAZ 5 &R FH

B =1L E RS i
P0.0 FRAEI/O1 PORTO[O0]
P0.0/RST/ " RST XA IR
IRC_CLKO IRC CLKO DA EBR/ CHiR % i b H A4 2R AT NIRC CLK/18%,
- IRC_CLK/2
PO.1 13 Fr#E PORTO[1]
P1.0 TAE/O PORTI[0
P1.0/ADCO 3 ba itk — (01
ADCO ADC i NifIE-0
PI.1 T PORTI[1
P1.1/ADCI 4 byt PO []
ADCI ADC g NidiE-1
P1.2 7AET/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 i NidiE-3
Pl.4 TAET/0I PORT1[4
P1.4/ADC4 7 i : — 4]
ADC4 ADC % NiEIE—4
P1.5 TAET/0 PORTL[5
P1.5/ADC5 8 brtEL/ — 5]
ADC5 ADC % NIEIE-5
P1.6 F/ET/01 PORT1[6
P1.6/ADC6 9 Lnliavs — [6]
ADC6 ADC i NIHIE-6
P1.7 TET/00 PORT1[7
P1.7/ADC7 10 P/ — 7]
ADC7  |ADC #yN\iEiE-7
P20/ P2.0 FRAET/000 PORT2[0]
) A A NV > S AH- A7 ML Mo S b
RSTOUT LOW 23 RSTOUT LOW SALJE, B AR, B P AT R SRR s B D i T ek
- - P
P2.1 24 FRAET/01 PORT2[1]
P2.2 25 FRAET/01 PORT2[2]
P23 26 FRUET/01 PORT2[3]
P2.4 27 FRAET/O1 PORT2[4]
P2.5 28 FUET/O010 PORT2([5]
P2.6 1 FRAET/O11 PORT2[6]
P2.7 2 FRAET /00 PORT2[7]
P3.0 FRAET /01 PORT3[0]
T 15 — AR T4, BT B A 8T
P3.0/INT4 H A H
INT4 | R
P3.1 16 FUET/O010 PORT3[1]

15



B B4 Ut
P32 |f#ifE1/0 PORT3[2]
A0, BT bR R AR R I
P3.2/INTO 17 I RITO(TCON.O)H E A1, INTOR L T B W b . R
INTO  |ITO(TCON.O)#EiE0, INTOE IR ST HF b v b W th S R B
INTOSC RF 51 ISR
P33 [kRifEI/00 PORT3[3]
AMERHITL,  BERT TR R TR AT R 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 AR S 47 b THaft v bt 345 T B o
7 .
INT1SCRE I
P3.4  |FF{EL/OM PORT3[4]
P3.4/T0/ TO SE I 2%/ VB O AR N
CLKOUT1 19 SERTES/TH AR LR R e
CLKOUTI! |]i@id % BINT CLKO[1]7/T1CLKO¥1Z & Mt & NCLKOUTI,
RS T R S M) B i 3R AT 0 AT
P3.5  |kRiEI/00 PORT3[5]
P3.5/T1/ T1 SE I A% /T RS LI AR N
CLKOUTO 20 ST E/THEER O R I e
CLKOUTO |n]i@id % BINT CLKO[0]f7/TOCLKO¥ iZ % M & NCLKOUTO,
RS TORAI G &M s B s N 3E4T 3 A0
P3.6  |f##fE1/0K PORT3[6]
P3.6/INT2 21 — A2, KB R
N2 |schbm e
P3.7  |kRiEI/00 PORT3[7]
P3.7/INT3 22 — |AhERIS, RAE BRI
INT3 ey g
Vee 12 IR
Gnd 14 |HEH

16




1.7 STCI5RF BRI R~TE

1.7.1 STC15F204EAZFIE 2 R~ [E

SOP-28 335 ]~}

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

. ’__,;U A
| A
e
____________ B RTE 0
o l v
EIEIEIEIEIEI'Ii@ HHHH = v
—»>{z |4 ¢ [
1.27mm
— T
(] & #1457 = MILLMETER / mm)
55 MIN. | NOM. MAX.
A 2465 | 2515 2.565
Al 0.100 | 0.150 0.200
< *;' > A2 2.100 | 2.300 2.500
b 0.356 | 0.406 0.456
> SO>S bl 0366 | 0426 0.486
. \ é/WITH PLATING c R 0.254 -
I\ M D 17.750 | 17.950 18.150
NS \\/\\ E 10.100 | 10.300 10.500
El 7424 | 7.500 7.624
BASE METAL e 1 27
" L 0.764 | 0.864 0.964
R L1 1303 | 1.403 1.503
v Rl r% L2 0.274 -
R 0.200 -
ﬁ L R1 - 0.300 -
ol e ) 0° - 100
z 0.745 -

17



SKDIP-28 335 R~

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

A _*_"Az ﬁﬂﬁﬁﬁ'
— (N5 AL = INCH)
e MIN. | NOoM. | MAX.
100 mil ol A - - 0210
Al 0.015 R -
A2 0125 | 0.13 | 0.135
b - 0.018 -
bl R 0.060 R
D 1385 | 1390 | 1.40
E - 0.310 -
El 0.283 | 0.288 | 0.293
e - 0.100 R
0.115 | 0.130 | 0.150
00 0 7 15
cA 0330 | 0.350 | 0.370

UNIT: INCH, 1 inch= 1000 mil
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1.7.2 STC15F101E&FIF 3 R~ &

SOP-8 33 ]~}

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

<l D -
HHHH = 1
* A
...... | =
©) : A
j |_T_LELF| = v
SOtnil b|<_
— R
<A (& AL = INCH)
v =) MIN. | NOM. | MAX.
ER A 0053 [ - 10069
[&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
Ll 0.008
@ o | - | ®

UNIT: INCH, 1 inch = 1000 mil
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DIP-8 df 25 R~ &

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

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

A ] | A T Eﬁ\ﬁaﬁﬁ
A t * ‘;\2 (G & B A7 = INCH)
v s 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

20



1.7.3 STC15S204EA RS R~T &

SOP-20 &3¢ )]~ 1A

20-Pin Small Outline Package (SOP-20) (for STC15S/VV204EA series)

Dimensions in Inches and (Millimeters)

HHAAR

AAAAA

o
Z%EHHH

é%ﬂ%ﬁﬁ

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
— MR
(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
L 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 -




DIP-20 3% K~} &

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

D

< »

M

A

El ) @

\i 5
TP R TR LT

- r:—s _L:I -

120 mil

100 mil

— T
(I 547 = INCH)
s MIN. | NoM. | MAX.
A - - 0.175
Al 0.015 - -
A2 0.125 | 0.13 | 0.135
b 0.016 | 0.018 | 0.020
bl 0.058 | 0.060 | 0.064
C 0.008 | 0.010 | 0.11
D 1.012 | 1.026 | 1.040
E 0.290 | 0300 | 0.310
El 0.245 | 0250 | 0.255
e 0.090 | 0.100 | 0.110
L 0.120 | 0.130 | 0.140
00 0 - 15
eA 0355 | 0355 | 0375
S - - 0.075
UNIT: INCH, 1 inch = 1000 mil
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1.8 STC15&% 8 FHldr A F N

1.8.1 STC15F204EAZRF & Kl ap& RN

STCL x 2 xx

- 35 X - XXXX XX

728
BRI
411 SOP, SKDIP

ARG
I: Tk, -40°C ~85C
C: kg, 0°C ~70°C
TAEAE
35 LAESIZAT$I35MHz

HEAFFE : BN IHEEPROM, 5 A/DH#

{UAHA FH:: TLHEEEPROM, 4 A/DE:#
RS KN, e

O TK TS, 028 2K 7%, 03 23K 7,
0452 4K, 05Z5KFTY, 064&6K 754

SRAMZS A K /N: 128%2 = 2567
TAE &

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

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

23



1.8.2 STCI15F101E&RFIE FH#a & AN

STClé_x 1 xx  xx - §5 X - XXXX XX

| =i kA
8
EE e it
411 SOP, DIP
TAERE
I: Tk, -40°C ~80°C
C: BhkgE, 0°C ~70°C
TAESIZ.
35: ARSI #|35MHz
HEFHE : 5 NESEEPROM
TCEFFE @ LA ESEEPROM
PSRN, ‘
004&512777 LR, HFkgms),
012 1KF7Y, 022K 7775,
033K FT, 04 )24K T3,
055K F73, 062 6K 72k
SRAMZE[] K /]v: 1281 = 12875

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

STC 1T 8051, [EFER TAESZE, 3852 E #8051 1 6~121%

24



5825 STCISF204AEARFIRIATH, HHERAKEN

2.1 STC15F204EAZ %I & 5 #/1HI N 2RET 5

STCISF204EA RSB AL A — PR —
(-40°C~+85°C), & IR FIEHI5%0

N R EER/CI 4T, +1 % Ji 20

2.1.1 HERA]IERTh Kz B 4 SMAN S S B 17 28

N R B IRACRGIIRE, A0S B AT 43 40 R IR b 43 B o) 25 47 28 CLK_DIV A #EAT

B Bh oA, AT 8 B R MR B RATR T LA,
IS} 73 A2 A7 2 CLK. DIV &7 1 5E AR -

SFR Name | SFR Address | bit B7 B6 B5 B4 B3 B2 Bl BO
CLK DIV 97H name - - - CLKS2 | CLKSI | CLKSO
CLKS2|CLKS1 | CLKSO (4343 J5 CPU) SRR TAFE B} 8
0 0 0 P EBR/CHRE B BH /1, AN 40
0 1 N FER/CHR % I B1/2
0 1 0 N ER/CHR 3% I 81 /4
0 1 1 N R/CHR 35 ) B /8
1 0 0 W EBR/CHR % I B /16
1 0 1 N FEER/CHR I I 4/ 32
1 1 0 N HBR/CHR % i 2 /64
1 1 1 N EHR/CHR 3% ) /128
| |
| . |
- 1
|
| |
! 0“ ZGiH Bh (SYSclk)
PIEBR/CHiE 511 £ (IRC_CLK) — : ! ELVTVEY TS
(5 MHz — 35 MHzA %) | 16 —'"
IR+ 1% (-40°C~+85°C) | :
(R R R I 4 5%) | 32 1o
: 64 : 110
| |
e :/_ —_d
CLKS2,CLKS1,CLKS0
B sl

25



2.1.2 AYmiZRTEhia
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 F FHIRC_CLKO/PO.0%E i H B

IRC_CLKO/PO.0 ) 0%t #2 4) FHIRC_CLKO%F 77 2 EN _IRCOf #4]. X EEN IRCO
(IRC_CLKO.7) "] KIRC_CLKO/P0.0% JHIEC B > Py 3 R/CHI 37 b i i @ It 12 B DIVIRCO
(IRC_CLKO.3)f7 A] LA & PN HR/CHR 7 I8 B i HE AR 2 IRC_CLK/238 72 IRC_CLK/1(AN 343t

BN R FR T RE 2 AF 25 IRC_CLKO (Mi}: 0xBB)
b7 - EN_IRCO :
1, JIRC_CLKO/PO.0E JHIFC B 4 P9 I R/CHR % B i H
0, ANFEIRC CLKO/PO.0% IEC B A P BFR/CHR % I

b3 - DIVIRCO :
1, AEBR/CHR G I B 4 AR e 2041, gt I B4R = IRC_CLK/2
0, PNERR/CHR ;N B0 0 AR A0 A, N AR = IRC_CLK/1

IRC_CLKO N #BR/CHR % N4 th s TRC_CLKHR A HR/CHR 5 I B A3

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% il H Fief

CLKOUTO/P3.5 i &b Hi 721 FHINT _CLKO %7 17 #% I TOCLK Oz 47 il

CLKOUT1/P3.4{i B t 7% i FHINT_CLKOZ¥ 77 2% [ T 1 CLK O 2 il

CLKOUTO /% H B 847 % e 52 i #5042 il , CLKOUT LA{I 4 H B 4ot 43 256 ph s BT % 142 1, AR IS 7
S IR 5 7 AR A 52 I s R0 (1662 B B B i) B2 84z A B B ), A E AW
FHNEER) R I s I, G5 CPU S 523 Hh .

EE IR R I BE AT A7 RS INT _CLKO (ihl: 0x8F)
b6 — EX4 : FLYFAMEBHE4 (INT4)
b5 — EX3 : SRUFSMERPNTS (INT3) .
b4 - EX2 : RRVFAMERFWT2 INT2) .
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bl - TICLKO :
1, ¥§P3.4/TO% PHIC B A 52 I LB B4 HH CLKOUTI, 4 H B o= T 13 tH 2% /2
I A /TR T TARAE E I a8 200 (1640 B 3l H AR )
WRC/T=00U:
T1 TAE/EI T (AUXR.6/T1x12=1)H} % A% = (SYSclk) / (65536-[RL_THI, RL_TL1])/2
T1LAEE12 T :U(AUXR.6/T1x12=0)] ()% H A% = (SYSclk) /12/ (65536-[RL_TH1, RL_TL1])/2
WERC/T=1, EN 3%/ HHEES T U ARk (P3. 5/T1) it -
F A BRARIER = (T1_Pin CLK)/(65536-[RL_TH1, RL_TL1])/2
A I A/ TR T TARAERE 2 (847 F 2 E A 0)
WRC/T=01:
TITAEE I T R (AUXR.6/T 1x12=1)i ({15 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) %, M
AN = (T1 Pin CLK)/(256-TH1) /2
0, ANFVFP3.4/TOR I BT B A e i 1R i

b0 - TOCLKO :
1, KP3. 5/T15 HIRC B Ny BT OB £ HE CLKOUTO, iy th P Bz = TO %/ 2
I A/ VAR TO TARAE € i a8 200 (1642 F 3l H2HeAR 0) 1Y
WIRC/T=00U:
TO LAE/EITEF(AUXR. 7/TOx12=1)H 1% i3 = (SYSclk)/(65536-[RL_THO, RL_TL0])/2
TOLAEFE 124 2N (AUXR.7/T0x 12=0) I} )% L 455 = (SY Sclk) /12/ (65536-[RL_THO, RL_TLO0])/2
WRC/T=1, EN 8/ EERTOR 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 B /T BB TO AR 7E I B2 (S A BN B B =), QS e/T=0 ELI:
TO TAETE I TR (AUXR. 7/TOx 12= 1) (¥4 HE AR = (SYSclk) / (256-THO) / 2
TO TAETE 12THL 3 0(AUXR. 7/T0x 12=0) i [F) 4 Hi #5135 = (SYSclk) / 12 / (256-THO) / 2
WRC/T=1, EN 3/ EERTOR G A B Ak g (P3. 4/T0) 1%L, I
far R ATIER = (TO_Pin CLK) / (256-THO0) /2
0, AAVFP3.S/TUE ML AL B A 5E IO I bt

AUXR : Auxiliary register

SFR Name |SFR Address| bit B7 B6 B5 B4 B3 B2 Bl B0
AUXR 8EH name TOx12 T1x12

AUXR (Hbi: 0x8E)

TOx12:

0, EN 202448051 L, 124040,
1, THE0MHEE —AES805111 126, A

0, ENERAESR05 1, 12434
1, TR 1IHEE L8051 126, A

Tix12:
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Rk T E A A7 23 IRC_CLKO/INT _CLKO/AUXRCiE = A1 :
sfr IRC_CLKO 0xBB; / /3 HE N BRI RS 27 A7 28 IRC_CLK O st ik 75 HA

sfr INT_CLKO = Ox8F; / /B INM AR ER TH B 75 A7 #¥ INT_CLK Oy b ik 7 B
sfr AUXR = OxSE; / /R Bk Th e B A7 2R AUXR )t 1k 75 B

Rk T e A A7 25 IRC_CLKO/INT _CLKO/AUXR {48 = 7 1 :

IRC_CLKO EQU 0BBH SHTIE IR IR DI B8 25 A7 23 IRC_CLK Oy il 75 B
INT_CLKO EQU 8FH SHTEE IR IR D B8 25 A7 #5 INT_CLK O il 75 B
AUXR EQU  8EH SREIR T R 27 A7 8 AUXR H ik 75 B

28



2.2 STCI5F204EARFIE R HIRIEBER

STCI15F204EA Z 71| 3 HLAT LIz 47 3 4 d it A DA RS TG, BT a2 R, =
AR I, IEH TAERBLR T, STCI5F204EA £ 515 F WL ML THE /22, 7mA ~ TmA.,
T4 F A T A B TR S <0.1uA, 28 RBLR T (9 8 8 D6 2 1.8mA.

REAR 2 I Bh 40 B4 CLK. DIV, 1 2 P AR 2R it F A 2 4 308 N R )5 4 1) 25 A7 2
PCONIAAH AT F5 ] . PCONZFAE RS & XU R -

PCON (Power Control Register)

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

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

FEIE S AR R ARSI, SR 9 8 AR e Ve o IR TR H AR I TR fe s, 162
HEL SR PR SR, BIE A AR B R Ve e TR A I H H
JEIS, ANEABH VR AT W, 2 E S . S E RS0, WE0)E, W
AR A f s Ve e R SR TR AR I T TR HEL T, 28 e Bt B L

FEHE NS L AP AT, A0 AR A i B R A SR VF AT AR A, R R AN B LS
Ja s AZAR A FL A AR CARRAR DI RE . A A Sevr l - AR AR A I v b, U 8E A
S, AR B AR S T AR, £ A B8 AR AR Ve o IR AGHHN TR FE I
Jes PRAAR AR I i, FRRMCU M st HAR S e B

POF: LAsifibRash, /rHLISHIETE Lo, LamARsail , T dikiego .
STERRLFT: BERINTR ERER GAREN) , BRI fr S CLRI NS B 5 5 7= 5
Bre PHETVSIAL, SOPFEAaRE SARSIRD , ATBL A F AR A

FEYIIEALRE Y o, H POF=0, 7%

POF/PCON.4 27541

\/

1w - -

5 ST RN,

LR RET RS R

— SR T,

J@T@O o LA i
il e R R

29



30

PD : M EIN, #EAPower DowntbisX, 7] HAMNIE 7 b H i BT B fid R e i, i3\
Pt F R G ) 'W%Bﬁ@?@iﬂﬁ, mFELasP, FrLACPU. i 835 ThRe iz 1L T/E, R

A AN W4k S TAE. mECPUM B B e i (1 /5687 JEE . INTO/P3.2, INT1/P3.3,
INT2/P3.6, INT3/P3.7, INT4/P3.0

IDL : KHE1, #EANIDLEBEK (FH), BRAGALCPULER 1, CPUANIATIE SN, HART)

REFBIFI T 4REE TAE, AT EHAMB BT i 25 i ﬁﬁﬁiﬂﬂ*%&A/DgﬁéPﬁﬁ*%
AEAT— A T e i

GF1,GFO0 : P8 TARSREAL, P AT MEEAEA




2.2.1 {RIRER,

IS B A T A IS BdEAT 209, AT KW IR DDA, P fIREMT

I} sk 43 55025 A7 % CLK_DIV & 58 SN R«

SFR Name | SFR Address | bit B7 B6 B5 B4

B3

B2 Bl B0

CLK DIV 97H name

CLKS2 | CLKSI | CLKSO

CLKS2 |CLKS1 | CLKSO |%34ii 5 CPU SR TAE I 4

0 0 0 WER/CHR I8l /1, Ao

W HBR/CHIR 5 I /2

P FR/CHIR 3 I /4

N HBR/CHR % I 81 /8

W ER/CHR 7 I 81 /16

P S R/CHR 3% ) e/ 32

W FR/CHR 3% It 8 /64

—t | [ | = | OO O

—l—_— OO —=— |
el E=1 e E=1 Ll =0 I

W HBR/CHIR % B 4P /128

445

o
I \\
P

X
N

A

(5 MHz — 35 MHz [ i)
RI+1% (-40°C~+85°C)
(i T R £ 5%0)

[\S]

I
I
|
|
I
I
|
|
A EBR/CHIR 5 i i (IRC_CLK) —>:
|
I
|
|
|
I
|

s |
S~

+128

000

001

010

011

100

101

110

111

CLKS2,CLKS1,CLKSO0

A0 (SYSclk)

(FE LA )

RELETE )

31



2.2.2 ERER

#IDL/PCON.OE N1, HAVIEBENIDLE (FH) R . EFHERT, LCPUTH &
fFIETAE, HESFEHW . AEBRERN AR, SN2, A/DERENEREZET. MAEIMN
A RAER N R E TR T HE 5 H —A“IDLE "# A f7: IDLE WDT(WDT_CONTR.3).
MIDLE WDTALH BB N“17H, FHITERSE “FmRBE" i+ 8, RBIIER LIE. %4
IDLE WDTH#EIE“0"R, &I IME 837 “ SWE” AT, BE IR TAE. 7225 AR
N, RAM. HEFRFREF(SP). FEFHEERPC). FEFFIREF(PSW). R INE(A) S %17 2 #P AR FF
SR B . VO GRS 2 WAL B S sl 8 — 2 B RS . S N 5 5 LI B b
WA ARG IEH 81T (BRCPULI B A TAEAR) o AT — N ir= A i, e ATT#R Al LK B A L
g, PR PR S, CPUKARELHITIRS .

BRI 20T LUB S AR . AT AT — N T 9 72 A AR 2 51 IS IDL/PCON. O Al 1375 5%
MR S AR, B — B S AR ik . ANERSTEI M E A, B EAEPIE, 4L
B X P m B AL G| R A A HE 5 V8 75 B R ER 244 Bon - 10us, A REF=AE R AL,
FRERSTHI PG, 45RE A, A HLAH PR 0000HAR FF- 46 15 # TAE .

2.2.3 FEHEIRR

¥ PD/PCON.1E A1, B HIK3EAPower Down (3 ) 5, ARG, HEEEH
B3R, T IREE, CPU. EWTEE. B M. A/DEHE= 1 TR, MR idks: T/, o
SRR EAS I R B A SR VE AT AR T, MR A I B T AR T AR, SRR s R TAR. HEAR
B G, FTAT/OM . SFRs (RERETHBE 25 47 8%) 45k N\ g5t BB o i 0 — Z1 IR E AN S

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

B R GETC AR W IEORE S LA Ft A SO RIS, T ) P R R I I e AR

{Z INTx

1/0 — +—>
Iz 300Q I I

0.1uF Cl1 5MOQ
T [

PRSI T/0 0 B Sl B v iR /58 R AOF B, EEE RS a R ACITE .
FES S HUE N B 20 BT, RE ) 70 s T /0 I B, I T L% 3 T L BELR 1 45 ik R L ZX C LK
Hilo HIACTIF AR RN T-0. SVIRF, AMES P ITINTx 227 45 — AN N B v b, AT B 2l i 5
Fi UM B A 2
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23 81

STCI15F204EA R Y| B i LA 6F B AL 7 ANFRSTSIME AL, B8, BN, W
PR EREIN S AL, MAXS10E I EM R EAL, A MELL.

2.3.1 SMNEBRSTSIBE L

APEBRST 51 B A7 5t & A IRIRS T 51 BEE I — 5 56 P 1 AL ke, AT SE B S AL &R
fi7. PO.O/RSTHE I | B EC B oN/O T, BDR L E NG AL E I, W /EISPRE AL 7 i 5 .
W PO.0/RSTH M CLFE ISPREFAE - I 4 B B AR AL, FBPO.O/RSTHEZ © H &AL 5N
YERSTHE A7 55 BB 15 I 415 25 /D 24 B BT I L0us J5, B HLas i N AIRAS, WG RSTE (r 4 B4
[EE HLF ) %HM%%’E@%&%M%F%'i‘ﬁlzaﬁoooomﬂ‘amﬁﬂ’h

2.3.2 MHEN

PR AT EIEIT SR Y F, AN SERRTER, TELMERVRGKENA (FE3)
Z—) , fEGiH8051 H A WL FAEAF LR SZRFLThEE, P A ZH AL S B, SeE i R %
JRAIL. BLSTCHHE th )3 50 48051 AR 2% 7 BRI I 1 TAP_CONTRFFIR DI BE 27 748, SEBL 1 T
Ae. FP R AR SR 5 TAP_CONTR HFiKDhAE TF /7 s Lt L SWBS/SWRST it n] LASEEL R 4t
XA
IAP_CONTR: ISP/IAP ¥ 25 1742
SFR Name SFR Address | bit B7 B6 B5 B4 B3 B2 B1 B0
IAP_CONTR C7H name | IJAPEN | SWBS |SWRST|CMD_FAIL WT2 WTI1 WTO
IAPEN: ISP/IAPIRE FC VR4 o 2 1FIAPIR /'S /# [k Data Flash/EEPROM

. RUYFIAPEL/ 5/ %B%Data Flash/EEPROM
SWBS: ﬁ#ﬁhM%Fﬁ%ﬁﬁ[F&@m RN RFISPHRIEREFXE3N(£]).
ZL5SWRSTHHAC & 7 AT LA
SWRST: 0: AR 1. ARG EN, WA NEA
CMD_FAIL: 15i% T ISP/IAPA 4, HATAP TRIGI%SAh/AShfid & 4, T A1, 55 dh i fE i 2.

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)

MRGISP WA FE 7 XA S AL U3 B A - BLHFEF X (AP X) FHRPATIR T

MOV TAP_CONTR, #00100000B ;SWBS = 0(i&#EAP [X), SWRST = 1 (% Efr) —
s WHH PR AR 7 X (AP [X) B B AL I B R G ISP 45 FE P X FF LA HATIE 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 FHEN

YR RVCOIR T i R AR I T TA FEUR I, Py 24 iR AR B A . 9 AEVCC_E T+
F ERE AN S )G, SER8192 B, B AL

2.3.4 MAX810EFHENHEIKEN

STC15F204EA 25 5 WL 3L RR T MAXS10E F A7 FL % . #TMAX810% FH & A7 FEBR 7F
STC-ISPZmAE &% R4 Fui4r, WILLG b o A7 5K P2 A Z945SmS B AL E RS, EALA e fif b o

2.3.5 AEMEERNE AL

W7 E RS IRS B R AL, STC15F204EA B L A5 — 2H B A] & (19 N S5 A 1)
R o 2 H B T VOO T A BB AR S AS I (LVD) IR B T i, AT = 24E A (T4 A2 AESTC-1SP
AL/ BE s PRI, FRVAR AN A, B A I T4 A B B N AT IR L) o

STC15F204EA §. 5 ML B T 8 T ik PN B R AT T THE B R o RV T AR E T
STC15F/L204EA 5 F HLATA IR HAS DU T 1Al F s o

SV EL P AL ER LR A T TR P -

-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 B fd FH ) /£ STC15F204EA R BISVEL AL, R4 A 7 AT AR $5 58 1 L FK S B AR
TESTC-ISPERFERS HIEFE LR F Frdl b fR EAS T T TR R R AE A R AL T T R . 0 W T T
VEAIR 2 20MHz LA BB, AT DLERR4. 32VEL RAE AR AL TA L I s iR ARSI & 12MHZ AR
i, AILAIEFES. 82V EA/E AN E AL THE L% .

3. SV BL AR A ASE 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

T S P BT 2 STC15L204EA R %13, 3V KL, FB-4 A 7 o] DLARYE B B LA SEfr T4
A AESTC-TISPYR A2 28 Hr ik B _E R B 51t R EAS I T TR FE R/ A AL IR LR . T #iR
N LA 20MHZ LA _E R, AT DARE 2. 82V H AT g A AR LR AG I 48 A7 [ T Al He S, 3 TR DA
BRZE S 12MHZ L RIS, A) BLGE 2. 42V H A 9 5 A7 T THE FL s .
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WIRAESTC-TSPYm AL/ K3 FH 7 L FHAE P I, ASK A HAG I 152 B oM A A I &2 47, T e
JURE R P AR A 0 5 B ARG A I o 24 E YR R R VOO T P9 BB B A (VD) ]
R RIS, ARG H Wi SR bR S AL (LVDF/PCON. 5) gt 2 W i B A7« 2 SRELVD/IE. 6 (% A6 ] A
Wi VAL B L, KR P T SRAR AL AR AR — AN AR B

FEIE S TAERZS N TAERASE, iR & TAE R Ve /R TR BRI I TRE B, & A
WK A5EL(LVDF/PCON.S) H B E L, HKEARN W 2B k. BENH LI/EREVee
TR AN TR B R i, ANE G A RV E R H r, LVDF/PCON.S#RE BN, A2
M0, H0E, W TAEEE Ve FHRERAN I TR E, A X ENRENL.

TERENTE B TARIRAS T, a0 SRR A H B Rl eV ml = 2E Fh b, U7 N s AU
AR A FE A A ARRAR D8 o SR 0 v ] 7 A ARG A D0 A BT RSS2 () BT 0 7 7 2
ELVD/IE.6, Wi RirENZLVDF/PCON.S), WIFEIENfi =05, 2R A I H i 4k 252 T
1B, fENIB TAEH Ve /R TRERM T TE R 5, FEARERl A W, TREMCUM B RS
Mo

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

RN | mE T | BN TE | Encuikif | Saniee | e e

FESEE C1emEiSBEI c g av T 2.1y BT
‘z~\\\\\\--\\\\\\\\\\\\\~ST(H5F204EA
RIBVEFHL

EONPE INERLRE A O © g
FEHEHAELEHEENSE O 1 6w

o S S TS L - ~ LEPE 5STC15 251
1l CHRDRAHASE] BIELL A T v 4
RS ERE S o e

ARG 1 A P

TEREMESET: & 185 C W SETHERE G |5 - sjgﬁggﬁ\%%a
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SR AR R ) — ey A7 2%

PCON : HEYgf= i 77 77 8%
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
PCON 87H name LVDF | POF GF1 | GFO PD IDL

LVDF : R A5 &AL, HET&;&E&F#@JEPUTL'@**T*U

FEIET TARAN S R TARIRAS I, a2 A ARl Ve ol R AR I T TR B I, %42
EL, SRR WS VLK. RIFEA &S AR AL Ve /il TR AR Al
SRR, AVERBA SVHR A W, 2B S AR AE0, 1E0)E, W
PR LA f R Ve e R SRR TR A A I TR v T, 28 e B B O L

FERE NS ARG AT, A0 ARG A i B R A S VF R AR, AR R AN B LS
Ja» IZAR A HL A AR AREARIOAE . WERBE SR VE T AR AR A P W, IR N
AR, AR I AR AR R T A, £ A B A FL Ve o iR TR B A 00 T TR Fi s

Ja s PRAEAREATIN A, FREMCU M e RER S e

POF: LHEMbrEN, FBAVUEHREE RE, FBREMREMANL , WHKREE .
PD: A= Ar

IDL: 2SRRI AL

GF1,GF0 : PMMEHH TIEfREAL AP A UER A

IE : il foiras /7 &%
SFR name | Address |  bit B7 B6 BS | B4 | B3 | B2 | Bl | BO
IE A8H | name | EA | ELVD |EADC ET1 | EX1 | ETO | EXO0

EA: e isdifii. EA=0, b %Mﬁﬁﬁmqﬂ%ﬁlﬁ;ﬁ EA=1, FFcHiT.
ELVD : ARJEAI A W o462, ELVD=0, 25 (IEGEAS M R, ELVD = 1, S0 VR S A6 o .

IP = PR 05G22 ) o A7 4

SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
IP B8H name PLVD | PADC PT1 PX1 PTO PXO0
PLVD : 1EEJ£$"{)F'JEPLM?E§E&E%JH, PLVD=0, 1EEE7I‘"0”JEPLJTMEW55‘6?& PLVD = 1, k&4
WA A I e 2
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2.3.6 HI'1JA(WDT)E L

E TR/ BEBRT/ MENREFEEUEENRGET, AT “REERFHL
T, ZHTH, MCU/CPURRFFIE &, SERGKI A FH TIE” , @% =5 3E 10, R
MCU/CPU ANTERIE (IS 18] P9 4% R U7 W) & T 14, 5l AMCU/CPUAL T 78 IR, BT 1t &
HRIEMCU/CPUR A, 8 R 48 HH MK AR 4% FUEAT - P A2 /7 . STC15F204EA R 51 H LN
5| HE T A T T IR,
o NRFER T RE AF £ 45 WDT_CONTR:

ik B P LR G AT SR T AR AR SN 5/ v

NETIRE, JATIE

WDT CONTR: % | ]J(Watch-Dog-Timer)4% il 27 17 7%

SFR name |Address| bit B7 Bo6 B5 B4 B3 B2 | B1 | BO
WDT CONTR| OC1H | name |WDT FLAG| - | EN WDT [CLR_WDT|IDLE WDT| PS2 [ PSI | PSO
SymbolfF5 FunctionZjfig
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 S8 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 “#E07, HECE N1, BIIHERSE SRR 1+
IFOZANS, BT VMER SRAE WL AT

PS2,PS1,PSO:  Pre-scale value of Watchdog timer is shown as the bellowed table:
BIVREN ST HUE, W R R PR

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

0 0 0 2 39.3 mS

0 0 1 4 78.6 mS

0 1 0 8 157.3 mS

0 1 1 16 314.6 mS

1 0 0 32 629.1 mS

1 0 1 64 1.258S

1 1 0 128 2.58S

1 1 1 256 58S

The WDT period is determined by the following equation & | %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 % Pre-scale x 32768) / 12000000 = Pre-scalex 393216 / 12000000

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

A 11. 0592MHz :
& I3 H i TH)= (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, AREBNTER ETUEENR

/* */
/* --- STC MCU International Limited */
/% - JH/RSTC 15 RANBTHL B 11 B Fovis H i (e B A oo */
7 W EAERE P i P BT L SRR, e */
[ VEERE R e AR B 1 AR TR AR - */
/* */

s AJH N FR P AESTC-ISP Ver 3.0A . PCBI) &k gufE T A Hill s, AHCH TARRSAEPL O i
7N
AT R ok RS R] = (12 * Pre_scale *32768)/Oscillator frequency
WDT CONTR EQU  OCIH ;& 14k
WDT _TIME_LED  EQU P1.5 ;H P1.5 il [ 140% H R Fe AT,

S TV T TR T B2 7 KT S PR R ] B AR R B Tl R
WDT FLAG LED  EQU PI1.7

JHPLT A TG R E AR RT, WA R NE T T B AL
Last WDT Time LED Status EQU 00H ; {748, f7flE |14 t i () a7 k] 1) b — VRS AL
‘WDT AR (T B0scillator frequency = 18.432MHz) :
;Pre scale Word EQU 00111100B  ;i&O, B3l 141, TH/#i%=32,  0.68S
Pre scale Word EQU 00111101B HO, JABNE I, TsrAidi=64,  1.36S
;Pre _scale Word EQU 00111110B  ;i&0, B3l 140, Tm#i%h=128, 2.72S
;Pre_scale Word EQU 00111111B  ;i&0, JAshE 144, Tisr#i%=256, 5. 44S
ORG  0000H

AJMP  MAIN

ORG ~ 0100H
MAIN:

MOV A, WDT CONTR el TN E T B AL

ANL A, #10000000B

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

SETB Last WDT Time LED Status ; EHEA,

IR T B T PR s AT RS = 1
CLR  WDT TIME LED s BHEALL,  RURE T S R FR R AT
MOV~ WDT CONTR, #Pre scale Word JEENET
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WATTI:
SJMP  WAIT1 A PATAE ) (N1, 5400E T 1 B B2 AL

;WDT_CONTR. 7 = 1, B IMENLL, #JF3), RAM HICHABFEAE, NELHTAIE
WDT Reset: SEIVEA, #J53E)
CLR  WDT FLAG LED e E I VEAL, ME T T 2 AR AT

JB  Last WDT Time LED Status, Power Off WDT TIME LED
R VRERAR R BOLT, SHOSEARRLT
AR T 1A TR kT 1 L — YRS AL % & WDT TIME_LED 4T,
s PUCGEARUGHIE K, 35 BRI KA
CLR WDT TIME LED ; RIRIEKAIK S5 1M i [ 48 7= AT
CPL Last WDT Time LED Status ;4% [ 14 H I [AIFE 2= AT 1 b —JCRAS AL BUR
WAIT2:
SIMP WALT2 AEHMPATAE R (EHL) , SEAFE 110 B AL
Power Off WDT TIME LED:
SETB WDT_TIME LED ; EIRSEAERIE K | 1M I (8] 46 7= AT
CPL Last WDT Time LED Status ;¥4 1% B 4R AT 09 E— RS ALEUR
WAIT3:
SJMP WAIT3 SEPAT AIE ] (F=HL) » SRR 1T 1% tH B AL
END
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237 REHMEMIRBEHNEN

PR AT

e

EAYSEIF=ENA

WHE T IR AL

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

it P2 RESET AN A=
It A

SAERGE MR X 0000HAR T 45 ELAE IR
TR

JEIT X TAP CONTREZ: 1%
P20 A
A

2AE ARG FE P X 0000HAR TT 46 ELHEIA
TR

JE LR TAP CONTRZFAF
PRI NGOH A

(A

28 2G5 I\ R G TSP W #5858 7 IX T A AT 7S
%, WA RIAVEMISP R Ai)E, &
WAL B PR X AT PR

RIRBNRANL

AGufFH e LRG|
L PR A2 A5

28 2G5 I\ R G ISP W 5 85 7 IX T A AT RS
%, WBARIEVEMISP RS )E, &
WAL B PR X AT PR
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F3IF HREFMESIAERIIEET 753 (SFRs)

STC15F204EA 241 51 K LI AR FP A7 il a5 AN A8 A6 25 2 %% E M7 gm ik (). STC15F204EA
RN WL BT A R AEAE 48 H02  EFlashfEfifi#s, ANREVI M AMBAE P26 2%, BROARA VI
5] 1 5L 7 A7 i e (1) S 26 . STC1SF204EA R H B ML A 256715 AR Mt ds, Hod s
128571 PR HE A7 1% 2% 5 Rk T Re 29 A7 %% (SFRs) S bl ik 858, S B FH skl i AS [5] it S5k 5
I LAX 43

3.1 IEFFEES

PR A7t s F AL P RER . SR AR AS 255 B . STC15F204EA & 51 5 1 LN BB 4E ik
T 1K~6KF 5 i FlashfE /70 28 . STC15F204EA & 41 & Fh AU 5 B F B A R Flash 770 i ) 4t

HEUN 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 STC15F/L204A/EA | 0000H~OFFFH (4K)
(1~6K) STCISF/L205A/EA | 0000H~13FFH (5K)
IAP15F/L206A 0000H~17FFH (6K)

0000H

IAP15F206A ¥ HLFE P A7 fiti 2

R HLEN S, FEETHECE (PC) N 25 90000H, MOOOOHM TG FFUEHATREE . A 41 T I
KRR I il CORR A Wr el &) WAL TR A 1ot . BRI+, S Eas —
AN E N e, e R A RS B R S, B AL Sk B LR A N 1 Rk 2%
PATFERE o AR 0 b b IR 45 F2FE N 1 il F0003H, 58 I 8 /1 B0 b T IR S5 AL FE N
1 M1k 2 000BH, A1 A W7 1 o W7 AR 55 F2 3 N 1 ik /200131, 5 B 8% /088 11 wh B il 45 72
FEIN EU L hE /200 1BHEE o B 2 (A R BT AR 45 A2 7 (1 N 0tk (H B ) o) L ER Ly i B 295 . el
TARAR A W N IR ) [R]BE X () (84N 5) PR, —MtE Ol N VB R A7 e B ) B IR 5542 F
DRI, — FRCAE o Bl 2 (R bk DX S A7 i — 26 T AR AR RS F8 4, 48 ) L EAF T B IR 55 2 7 1 2
E] LT

FE 7 Flash 7t 8% 1] fE28 e R FEHE S 10 75k LA L, B T8 A i RS A 7 (8 1 .
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3.2 HIRFHEES(SRAM)

STC15F204EA 251 5 7 AL N #B4E B 1 256 719 RAM, 1] F T 147 BOFE 3 PR AT 14 o ) 45 S RN it
FEEE . WERAMPI SR an R BT, bk YE F £ 00H~FFH.,

FE 7FH
1287 %ﬁ:ggﬁﬁ%
3 30H
P EHRAM ) SFH
80 bit Addressable
20H
[ e B3 |IFH
Bank2
00 10H OFH
08H Bank 1
Fr . RAM Bk 0 07H
00H
K128 JSRAM

PN BB EIE A7 0 23 w40 N3RS : K128 FT5RAM (51545805138 %) « =128 T5RAM (Intel
7E80527 ¥ B T /=128 FT5RAM) ISR ThRE ZF 7 a8 X o R 12875 B A7 it s BE T B4 S0k
AITA 4 Tk R 1287 T RAMAS 45 ik Th i 73 A7 o X S F AR (R o bk St B, #B 4 F SOH~FFH,
bt 2 [F] SRS B S, (HBE LR ANNLIY, A IS AN [F ik SO A X 43 . =128
TTRAM R Relalie F-4k, FPRIhRe & fAas X R T EHiE 4k,

K128 FIRAM R IE FHRAMIX o 38 FHRAMIX. X ] 43 8 TAE B A7 2 X, A F-8kIX, FH A
RAMIX FNHMERR X . TAE 25 47 22 41 [X Hi kb MOOH~1FHIL32B (775) BT, 4 R4l (B —4H RN —
N frasd), MABESNNM TIEFA4, M5 AR~RT, HE T AR, @
A TAE A, AT LU EIsBIEE . RO~RTAH AW 21788, A4 2 N1 HAA1E
A . R IR FPSWAFAF 2% T (RS TAIRSOZH & vk & 2 i 4 F B TAE ST AF 882 . WL R 35PSW
TR . ATALFHE X b HE M 20H~2FHEE 164N 35 .90 . 20H~2FH B 70 BE AT 1] 3% 38 RAM
BTG PRI AFEL, AT DO B AR AT — 7 A, 3R 12847,  Fowh i (1 Hb bk i e 2
00H~7FH. {7l F Z00H~7FH, PHIRAMAL 128775 (1)t tH /2 00H~7FH; MANERE, —
F Ak —FE, bR b T B AR XA ArHhEdg R e — M, T Uk [
=R, R ERAFEIEA X 5. N EBRAMA [ 30H~FFH 5. 70 42 A 7 RAMAIHE £%
X.o —ASLLHIHERFREN (SP), HTHEMMERRX . BAPIEN )G, HEFIREISPAOTH, i T L
ETF AR A0 HIRT, Kk, VIR 7 #R AT SP# B YIME, — M B 7ESOH LA 5 1.7
NH.
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PSW : BFRESFEHFHR
SFR name | Address| bit | B7 | B6 | BS | B4 | B3 | B2 | Bl | BoO

PSW DOH name CY AC FO RS1 RSO oV - P

CY : kpENL. HATINEZEN, Mt BIBTAIE B, SRHATIREIE S i A A AL,
CYAN1; RZANO

AC : HEANIEEBOAT . BEATINRE SN, 4B AR, AT HBIA AL, ACHT;
RZ N0 BB GBI AR EACKH) B 52 A 78 TBCDES Nk Jikis 5.

FO : F)#rEAL,

RS1. RSO: T/EZFAFR$MERRA. IR

RSI1 RSO YRS B AR AE SR 4H(RO~RT)
0 0 0H.(00H~07H)
0 1 144(08H~0FH)
1 0 24 (10H~17H)
1 1 32H(18H~1FH)

OV : Jii R &EAT.

Bl : {RE{L

P : FHESREA. ZARES G AR B MERACCH TN S A AR . S B RACCH 1A
BONTEL WPEL; 2 EIN2EACCH AN BN B E (B0 B, PAZAO

HEFFE T (SP):

HERRFREN & —ANSAL L FH A7 8% "B e HHERR AL S RAMBR I B . RGBS,
SPHIUEAALOTH, fH1SHEM F 5 F HOSHEL JLH 4h, 5 FE08H~1FHH L 8 T TAES /a4
1~3, FHERFRITHEEX X, i e SPAE 4% Ay 80HEL B K fK{E N E . STC15F204EA
ZA B AU MER A 1) B A, BB I NHERR G, SPIN G K.
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3.3 $FIRINREF 775 (SFRS)

FEIR T RE 27 775 (SFR) J& FHSR T N & ThRE B B b 47 B B L ). WA P 4 ) 2 A7 % IR
DR, B—MERIEEFIRAMIX o STC15F204EA 241 5. WL B Th e 27 /728 (SFR) 5
1287 T RAMA: FH AR [ (g bbb S L, #5458 F SOH~FFH, -k Iy 6 27 47 2% (SFR) 4 25 H 4 S k38
i

STC15F204EA 251 88 7 (LR R T BE 27 A7 2% 24 Bk I bk B G 4 R 3R s

0/8 1/9 2/A 3/B 4/C 5/D 6/E 7/F
OF8H OFFH
OFOH B OF7H
0000,0000
OE8H OEFH
OEOH| ACC OE7H
0000,0000
0D8H ODFH
ODOH| PSW 0D7H
0000,00x0
0C8H 0CFH
0COH WDT CONR|IAP DATA|IAP_ADDRH| IAP_ADDRL |IAP_CMD [IAP_TRIG | IAP_CONTR [0C7H
0x00,0000 | 1111,1111 | 0000,0000 0000,0000 | xxxx,xx00 | xxxx,xxxx | 0000,0000
O0B8H| IP IRC_CLKO |[ADC_CONTR|ADC RES|ADC RESL 0BFH
x0x0,0000 0xxx,0xxxx | 0000,0000 [0000,0000 | 0000,0000
0BOH P3 P3M1 P3MO 0B7H
1111,1111 | 0000,0000 | 0000,0000
0A8H IE 0AFH
000x,0000
0AOH P2 Don't use 0A7H
1111,1111
098H PIASE Don't use Don't use 09FH
0000,0000
090H P1 PIM1 P1MO POM1 POMO P2M1 P2MO CLK DIV |097H
1111,1111 | 0000,0000 | 0000,0000 [ 0000,0000 0000,0000 | 0000,0000 | 0000,0000 | xxxx,x000
088H | TCON TMOD TLO TL1 THO THI1 AUXR 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—— I
—_—
T AT fir 4

CIEVAS SIS

TR ArArasitiht RENE RS BERR 4 7T CLBEAT (138 AF, ARS8 TR IK A P LLHEAT A1 #R 1
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frsbt A5

izani=) L A AN
5 T PP . g |
PO Port 0 80H | Po.7 | Po.s | Po.s | Po4 | P03 | Po2 | Po.l | Poo | 1111 1111B
SP HekRFBEl 81H 0000 0111B
DPTR DPL FymTa e (%) 82H 0000 0000B
DPH e (=) 83H 0000 0000B
PCON YRR A fE A | 87H | - |uvoe|por | el | 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 #FO0fIE8 AL
TLO 25178 8AH 0000 0000B
SE I 2% 8L
TL1 27z 8 8BH 0000 0000B
SE I B0 = 87
THO % 7758 8CH 0000 0000B
SE I A% 17847
TH1 2188 8DH 0000 0000B
AUXR i B 2y A A% 8EH | Toxi2 [Tixi2| - | - | - | - | -] 00xx xxxxB
A8 H BT O VR RTINS - [ex4 [exs [ex2 | - [ [riciko [rociko
INT_CLKO s 1 5 58 8FH x000 xx00B
P1 Port 1 90H | P17 | P16 | P15 | PL4 | P13 | P12 | PLL | PLO | 1111 1111B
pimi | P! D*%iggﬁaﬁﬁﬁ 91H 0000 0000B
pimMo | 7! D*’E‘E%%BE%X? 92H 0000 0000B
POM1 POD*’E‘?&E%E 93H 0000 0000B
pomo | O D*%f%t%%aﬁﬁﬁ 94H 0000 0000B
pom1 | P2 D*%f%ﬁggiaﬁ%ﬁ:ﬁ 95H 0000 0000B
P2MO szﬁﬁ)ﬂﬁ%ﬁ 96H 0000 0000B
CLK DIV | Wopoiigias | 97h | - | - | - | - |ciks2|crkst | cLkso |[xxxx x000B
P1ASF P1 Analog Funf:tion 9DH [p17AsF[P16ASF|P15ASF|P14ASF[P13ASF[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 | ETOo | EX0 |000x 0000B
P3 Port 3 BOH | P37 [ P36 [ P3s | pP3a]pr3z]|p32]pr3r] p3o]11111111B
pam1 | 7 D*’E‘EEBE%"*? BIH 0000 0000B
P3MO P?’D*’E‘igffﬁﬁﬁ B2H 0000 0000B
P TR e AE B | BSH [pLvD|paDc| - [ P11 | Px1 | PTO [ PX0 |x00x 0000B
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e ik Hihik fr bt K 755 SAE
MSB LSB
Y . 7N
IRC_CLKO W”BRLCH]L%.MH”E' BBH [ENIRCO| - [ - [ - [ DIviRco [ - [ -] - ]oxxx,0xxxB
AAEE
ADC_CONTR| A/D#E ¥ iz 4 %7 /74% | BCH ADC}OWERlSPEEDl|SPEEDO|ADC7FLAG|ADC7$TART|CHSZ|CHSI|CHSU 0000 0000B
Q:I: B QA B
apC_REs |VDFHERESHE| gy 0000 0000B
112
ok Ty
apc REsL | Diﬁﬁ%;iﬁmw BEH 0000 0000B
WDT _CONTR | & 1=k E /74 | C1H WDT_FLAG| - |EN_WDT|CLR_WDT|1DLE_WDT| PS2 | PS1 | pso | 0x00 0000B
IAP_DATA | ISP/IAP #i#575 /7 %% | C2H 1111 1111B
ISP/IAP 784 ik
IAP_ ADDRH N o 0000 0000B
_ %1758 C3H
1ap_ADDRL | 1SPAAP IRSHLIRAE | ypy 0000 0000B
AR
IAP_CMD |ISPAIAP iy & #%fras | CSH [ - T - T - T - T - T - Twsi [ MS0 ] xxxxxx00B
I A >
IAP TRIG ISP/IAP fir & iR &5 C6H XXXX XXxxxB
- 15
IAP_CONTR | ISP/IAP#5 #2517 %% | CTH [IAPEN]SWBS|SWRST[CMD FAIL| - JwT2] wT1 | wTo | 0000 x000B
PSW | Btk ars | pog Ll ac L ro [reifrofov] - [ ® Jo0900x0m
ACC ZUm#s EOH 0000 0000B
B BAF A7 2% FOH 0000 0000B

IR LA — N IEB05 L B ML FH 1) — e 2 A7 A
1. FEFFiTHER(PC)

TR TS PCEY R | B—AST Y, ANEFSFRZ . PCFK 1607, 351 TH ki 4 H
TR F B 254728 . B ML B E A G, PC=0000H, 38 H]| 5 K AL MFLF I & T FF e AT 2
o

2. #hng&(ACC)

FINFFACCE805 L ML N iR i FH I A A7 4%, WA 5EA. TS IME R 8Z i
SR a8 4G

3. BEHS

B2 A7 e fE eV M BRykis B i 5 BN Ss ARG &1E ] . MUL  ABHE A3 BN 28 AR 25 47 28B
HISHL TR 5 HUkH e, FrfF i 160 e F R = T A ITEAT, S P T AFAEBY . DIV ABFE4 HIB
FLLA, BEBFRIEBAEAT, RBUFBAEBT . 2 ASBIE 7] LA VEE FH B (2 11 2s .
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4. BFRESFPSW)EERS
SFR name | Address | bit B7 B6 B5 B4 B3 B2 B1 BO
PSW DOH | name CY AC FO RS1 RSO oV - P
CY : bR&EfL. BATINEIZER, M BIBTAI A AL, BRATIREE H LA (5 A,
CY N1 Rz KO
AC o OB . BEATINEIZ ST, UB3ALE AL, BHAT RIS B3I IR, ACH1;
RZ 0. BE AR EACK) H /2y 1 # TBCDI ik . iz S g
FO : M AsdEfr.
RSI. RSO: TAENFERSMMERAL. RSI. RSO:  TAERFAERSA ML . T&E

RSI RSO RS B TAE AR SR 4H(RO~R7)
0 0 02H(00H~07H)
0 1 14H(08H~0FH)
1 0 24H(10H~17H)
1 1 3% (18H~1FH)

OV : ¥ HiFREN.

Bl : fRE{L

P EHEFRES. ZAREN MG LART B hnSACCH LA B M. R B nEtAcCH LA
HONEEL WPEL; 4 BINERACCH AN EBON A (BFE0M) B, PALA0

5. HE#KTE%T(SP)

HEARTR AT —ASAL L Fl & 788 . 'E s I HERR TTAEAE N SERAMBR H 1 B . R E LG,
SPHIIEALALO7H, S HER TGS EHOSHE G 4R, HREO0SH~1FHY G g T LA ff an 2
1~3, ELEFRFIEIT R [X, )5 0 SPAR o A8 Sy 80HEY B K i A . STC15F204EA
ZAN AL HER A ) R AR, BB B NS 5, SPI AR,

6. HIEIEET(DPTR)

ol 4R £ (DPTR) 22— 1640 L A 7 4%, HDPL ({K8£L) AIDPH (wr84L) 41k, k2
82H (DPL, fik717) A183H (DPH, =111) « DPTRAZEALSt805 1ML A A — m] L B AT 16457 #5AF 1) 25 47
P8 T] 43 ) X DPLIAI DPHA% - 1 AT 4
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FA4E STCIS5F204EAZRF B FHLEYI/OO4#
41 1/OOBMARMITIERX KA EN D

OO E

STC15F204EA 251 i W34 261N T/0H: P0.0~PO.1, P1.0~P1.7, P2.0~P2.7, P3.0~P3.7, H:
FrA 1O 3501 AR RE B AR TAERA . —, WINRFR. AFREo 5. XA H /55
o ChrvES05 14 AR =)« HEMR S /58 Edr. U GEBLD B IhaE. 40
245 ) B A7 A TR A LA F A 5 B T AE2R Y . STC15F204EA R 51 5 ML L& A7 J5 it
XA /55 Edr (FR48051I/0 ) #iX. FANT/0MIRB)EE /3 PAF]20mA, (HEEAE F i
KA 1 90mA o

/00 TAESRM % 5E
P3#5E <P3.7, P3.6, P3.5, P3.4, P3.3, P3.2, P3.1, P3.001>(P3I#ibk: BOH)
P3M1([7 : 0] P3MO [7 : 0] /0 M
YERL ] (15458051 1/O IR
0 0 FEHLRL IR 20mA , $i7 FELIE N270uA
HTHliGE Rz, PR AN270uA~ 150uA
0 1 Hedd i C s bdudmd,  TA20mA, BB I F D
1 0 RN C B
1 1 FI%(Open Drain), N EhiBHKTH, AN
Zf: MOV P3MI1, #10100000B

MOV  P3MO, #11000000B
:P3.7 MR, P3.6 M sk i 4 i P3.5 A4y i BELfa N\ P3.4/P3.3/P3.2/P3.1/P3.0 AHEX 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)

P2M1 [7 : 0]

P2MO [7 : 0]

/O O

0

0

VXL H] (1458051 1/0 IR
HE IR AR 20mA | Fi7 HELIAAN2700A
HTHli&EiRZE, PR A270uA~ 150uA

0

1

e ) (5B bR, TTOA20mA, ENRR D

1

0

BOMEAN C B

1

1

JFiR(Open Drain), 4 #5_Eh FLBLI T, S50

24451 :

MOV  P2M1, #10100000B

MOV  P2M0, #11000000B
;P27 1R, P2.6 )9 s AE 4G 4 P25 = BH 4R N, P2.4/P2.3/P2.2/P2.1/P2.0 Y #EXY ] I / §5 b4
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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 H#E (P1x WHA/DEER, 75 ol J sk BT sk PR O
VXL H) (16458051 1/0 AR
0 0 FEHLR N IA20mA , LT N270pA
T HliE Rz, SFN270uA~ 150uA
0 1 gt s B, Arik20mA, BRI HLD
1 0 AN C b
1 1 J¥J%(Open Drain)

245 MOV PIMI, #10100000B
MOV  PIMO, #11000000B
;P17 NIFIR, P16 N 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> (POCIHulE: 80H)

POM1 [1 : 0] POMO [1 : 0] 1/O
WEXT A (16488051 /0 AR
0 0 LR NIA20mA , F7HETTN270pA
BT HliE iRz, EhRN270uA~ 150uA
0 1 Hidpdmth ol BRifH,  AriA20mA, ZENBR I HBLD
1 0 AN C B
1 1 FI¥(Open Drain), ¥ EhrBHETH, AN

265 MOV POMI, #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 A L I AR B 20m AR Bz FELUE (AL PRI FRED | (HEEANES A 16 AR B A B
iF90mA. R AMCU-VCCHL A HI FELIAEASEILEI0mA, MMCU-Gnd it Hi FEIRASERIL90mA, FEARIR N /i
LY AR AN RE R L 90mA.

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

P3 register (7] {7 5-4k)

SFR name| Address bit B7 B6 B5 B4 B3 B2 Bl B0
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 BO
P3M1 B1H name | P3M1.7 | P3M1.6 | P3M1.5 | P3M1.4 | P3M1.3 | P3M1.2 | P3MI1.1 | 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 | P3M0.4 | P3MO0.3 | P3MO0.2 | P3MO.1 | P3MO0.0

P2 register (7] {7 5-41k)
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 B0

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 | P2M0.1 | P2M0.0

P1 register (7] 4 F-4k)
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

P1M1 register

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

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

P1MO register

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

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

PO register (7] {7 5-41k)
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
PO 80H name - - - - - - PO.1 P0.0

POM1 register

SFR name | Address | bit B7 B6 B5 B4 B3 B2 Bl B0
POM1 93H name - - - - - - POM1.1 | 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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4.2 /OO &FRREM TR s HiEE

421 ENEOMmEEE

VU 7] 11 45 TR0 T R 4 B RO\ S BT 7 7 B ) RS o R PR 24 1 2
WM LI IRE A F RS, FO VAN B LR . 2431 I R, & RO IRE A IR 3,
AR 24 KB LA o ST 1A 3 ot A A AR [ P 7

TE3A ERL A, A LR S EETy 59 Lh , M O%% AR Bl A G
SURFFT T b 05 A DR 5 e A SO ) VA o SR A 31 B Hh A9 1T o s
BFRFURN, 55 LR “HE8 Ei7 ERTRRES, A TR A SRR N, SN E
WA ZFAT 4 TR HE PRI B 700 5 D ol P R 1 TR L R DA T

Fo R, TR RIS BB, YRR UNTIT. B R, XA
[ b A RS 1 s FRRE 1 B s T

B3I BRSO RS . TR OB RS, A b P SR B
1B AR OB AR LR 4. 4% AR SRS BN, o b 4T JF 202 AN b DA 3] RS 30 ek |-
R O

YL 1 0 TR

Vce Vce Vee
24NCPU
o Z2E s EE
i 1
N4 Mz I FJ’ Iﬂﬂ]
D@hﬁﬁz?&—' >" ¢ d VB HL U B KT 3k
20mA, % HH R
-
LIRS {E U
YR i HY

STCI5F204EA R8I 5. 7 HLA3VasfF, WR A AE SN BV, K247 fiit A 51 IR
[[Vee, XAFFEHSMNODIRIEAE. KL, @UCAEAEMEX A DA b 13 3V R ML 51 AL s v
MU, WA 1S, ZENBRVE PR, BRSO NRR R, B AR O R

AEX ) 11 A AN 3 4 A A BN BB — ST FL B

XU LR AMRIRASHY, 2By U, Al S B AN R i AR
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4.2.2 e IHECE

SEMES St G B A0 T B A5 M 5 0T R DA S HEX ] D R R SRR ), (H B A8 9 T
SRt Rr L sn b, HERAE A — O T 7 RIS R A 1B L o

SEESL T I B a0 N BT

Vce
LA T 3520mA, 4t B
%
S il
Ii JEE LI AR R 2 20mA, i HA A
WAL ¢ °<j A
o HE S

423 (A (SR BE
N CICEL B R

AN (R BED) B, ARSI\ 20mA FELIR 1 BE /1
KK 4 o<} o@ o
NN (ERHE) #R 2
BN LA — SR 0 A D — A4 e

424 i E GESMm ERBE, WAl

RS ON0RY, THRH A ERL AR E . S — DR, XM E
D7 AT AN b, — @ P AME RV ee . WRAMEA ER A, FRRHT/0 DAl Ak
AR, BRI B BT IR AR N T/ 0 FHE ATV RN T /01 o 3X AR5 20/ T iz 5 #EXT ) FAH
Ao A DL B N EPTR

TR 115 A — A il 2 Rk R BN LS — AT H i
i
ks ¥ e {>c |

S ] AR SZ20mA, Y
B
A °<j T

JFiR i Ay B b, th AT ie)
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FF1/0 1 N = S I
DFH PRI/ 0O B IR LR, J5 RI A2

AL T/0 0 FARAE R /MR AS I, AT, SEPRA 00K, B3 — R R,

R 1THI805 1B Fy (LR B RAR T, A HAT KA = H8 4 J5 S BRI /MRS, B BT
SEBR IS A AR L BUR A REEEAX, IEFRRI AR AR E BT S 1 B2 S
YEFE A AL, FREEHNT T .

A EE S BRI A AR, 0 b B BHAOK 1

A e A B I RNPN = AR, AN b4 i fE, HSE MK 2 K, I/008t M % -
FLZ K HBH, B K% 1/0 O W B NIt .

LR SRR T, R

RIUA LE2 X BILED R I AR B A BRI B, U1K A L A PR IR FRLRE, 2 /bt
TnaToRRaR DL

RIAT e S (AT B B A2 B 4 PR B, SEBR TAERS B IR U FEBE, Sefs TAERY AT
Ae 2N T/0 O % ORI, H BL7EIE 3% TR, SEEAE —8, FATT%01E — 4~ CMOS FEL 1% )2
AN AN N 1% B R — R, IR R, N — AR T BN O RPRE,
DA B A R A — A PR, 8051 88 Fr AL 85 b d: N7 O N LI, £ 2/ B
B ) s A e LR AL, T B SR A — DM ORI RIT/00, BEA FTREIE A T/0 D4R IR. B
7R — 00N LK BR T HEL R, BREAFE SR AL EE b, AN B Wi 1 T/0 0 Rl B A,
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4.3 —HE R = REEH

P B%

Vee

R1

10K(3.3K~10K)

1
1

HIEI/0M

AR g B,

R2

15K(3.3K~15K)
AWM Ed L FHR1(3.3K~10K), AN Efi B PHR1(3.3K~10K),

AEWR2HMEEISKEL b, B s HESR

4.4 BLRIE S — iREEI B R

1K
10 | X} ——<—AM——> Vee | 83 Ef /X M, R IR R R
HH

y VA K
HIE1/0 e W\, fin-

A=

PRI HL PR &K T 1K, e/ NAE/NTF470 Q

5 RAHEMARGIVAVEHIONEE

W

e /58 bR, L FR AR SN RO TR

STC15F204EA R 55V HLIERE3. 3VERAERT, NBF1E3. VAR T5V, AR
NP 4 1

|
SVEA R HLI/0H 45 5 —AN330Q M BRI L PR3 3V /O 1, PR M A4 K5 VAR T /0 O ¥
BRRITIRECE, WiITW s bh B, AR 03, 3VERET/0 O 4h BN 10K kb7 FEFE 33, 3VER4ER

g s
Vee, IXFERHPAES. 3V, fKHESFROV, MAGE —VIIEY.

330Q

SVEET/0M

3.3V

10K

3. 3VEMET/0M0
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STC15L204EA F 51 3VEL fy HLERSVERAEET, AP B3R ASZA 75V, WRMPIKI/0
SN, AI7EIZL/00 FEEE— RS RS, MEmETS. METEESTRAIT
TEHER# L, /0D KA _ ER B & T, FroliRl/0MRERL & BT AMER{E 5 B E NG
S, I/0CARALAED. TV, /NT0. 8VEFBA FHLIRT/O RS RIL .

i i /ort D———D st

STCI15L204EA & 513V HLIZEZOVASERT, AR 1E3VAs A Z A T 5V, WRMEMKI/O0N

B, AT PNPNERERR S, BERIT: sy

10K i
wimyor XE— 1
X svasttvon
2K

4.6 Afikl/oO LB EAE K E F

HAE805 1 51y ALk A SR A I 3 /0 11 DAy g5 b v B Y, TR 22 SIEBo B2 5K HELIRS
SET/0 1 R T4t 753 T A P2 A9 2R 48 (A0 i) it 2 iR an A, BISTCI5 & 51 L fy L T BEA 55
i AT SR AR A 1, AT DAARAR AL B AR R B [

WRTAESTCL5 A B 7 HLT /0 Fin—AN R rfH (1K/2K/3K) , X #F AR, HEIRER
HLAERT/0M 255 Edr/m P, (BT W LR IA R, mabE Sz s RN, ek
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ADC4/P1.4 7 a 22 P3.7/INT3 | IJ_‘—K:E:H: } 4 ab 2
e N OO e o 4 B g 2B
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4.9 A/DRTETIHE R FH 2 B8 B

/

rP26[]1 28[]P25 oy

r27 ]2 27 [p24
ADCO/PLO 3 26 P23 R1
ADCI/PLI[]4 72} 25 [p22 ADCx 10KQ
ADC2P12[ |5 % 24 [ P21 l b
ADC3P13[ 6 ) 23 [_JP2.0/RSTOUT_LOW 47pF R2 R3 R4 RS R6
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5.1 FitAK

FHEF IR — R AL A S R R T B R4y . S R T SR (kR
fML . RE RS 4, SRURA H M M52 B2 AR A . 7ESTCH LA 1 1k 77 2 ) B
H:

. SR

- P

. [T

. PR

. M

. S

VA SIS

5.1.1 : ISt

SEEDFHEWARSLRIEL, BRI A BAEL T HiRA RS F i EE, KA
Iy

. MOV A, #70H

IX 2B R T e W ST RN TOHAL 1% 31 B gsArh

5.1.2 HiESut

EEFEFHET A, BRI B S e S8 EEonht . B0 R BEHRk
FNEI R I BE A2 . N BRI SR A A A bk 2 1) o TR R R T B 2 A7 B AL A M ik 4 6] A R
FH B #: T8k 77 51

. ANL 70H, #48H

FIRTOHE G H B S LRI E48HAH “ 57, S5 RAFIMAETOHR o . HHp 700y B #:th
Hb, FRos B A7 £ 2R RAMA ) — AN LT

5.1.3 (&St

8] % F-HE R FROERR LGN “@” FrekFon. Flln, BHAERIPHIBHEZ40H, WEEIREE
it #40H . T BB & 8 ds 955H, AW NE4:

MOV A, @R1

FEHHESSHAE L B BN as
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514 HERFFiUE

AAT A TR B B TAE A48 R7~RO. B NESA. @ T A48, Hihik 25 A7 48 kA7 C
HR B AT A E . P AR SR RT~RO MR S A I MIC3 ALK 7R, ACC. B DPTRACHALALCER & 7E 4
A, Fk, wAAR T A A R E S h .

AT TARIX IR B R IR S T 2 A7 23PSWHIRIRS T RSOSKIRE . THAHRAE B E M %
172 596 A0 TAE X P A A7 as

n: INC RO ;(RO)+1 — RO

5.1.5 xSk

AN FHE R R P AR PO I S IE 58 25 7 WA U,  Has A TR
AR NE, HR b AR R B b, PO BT E AR AR R, 84 A
HIEFR N wmES . BT H bk 2 AT FPCR g3 bk &, By LLIX Fh 5231k 77 2R A 5
He. IRFE RS, TR RINTEE N+127 ~ —128. XFhFh R EEH TH#IE4.

. JC 8OH  ;C=1 Bk¥%

FoRATIBINICNO, WFEF T EERPCHMI N EARNE, BIAERE., HHAACAHL, MELPC
W 2 e SRR, N A% 580N G AT 1S B B 45 AR N Z R84 B B Mt

5.1.6 THEF 4t

EARNEFHE b, SR ERER T E — NME R R RME AR bR A A A . AR REFRER,
BE SN R, 4R N eSSl . AR hE A AE A T B 2 PO b bl 25 A7 e
DPTR.

e MOVC A, @A+DPTR

TR BN AW E5 sy, HARSHbEFFSSDPTRA B A A, Has R AHRE
ook, B Z oo A UE N R INERA.

5.1.7 (LSt

A7 Tk A2 i X — S P S B A7 it 2 RAMFIRE IR Th i 2 A7 2 AT O A E I 0 Stk . 7R AT AL
BAERS, BT REALALCAE A AE Bngs, FRAMERE A Bz Rthhl, SRIGHRIEERE
B B I SRR HZA B AT AL B o Az dthbil 5 735 B T ik i A b R e = — . EE ik
N CAIX 43, A FH A Ry

1: MOV C, 20H s AL T ERE R FR 4
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5.2 &4

WL INRE S, STC15F204EA 251 58 HlIE

RENRBLE

————5 @805 145 AL 5E e 2, (HIAT IR 1] 25 2 K g $ T
——— 3L HINC DPTRAR 4 FOHAT BRI AR Th2445

A 12548, — DB T ARAT SE R, IR R RS~ 124

1. ﬁ(ﬁﬁ?lﬁ*?a Sa
2. AR RFE S
3@%%@*%

LRG3 N:

4. ?ﬂ%]&%i@%@ﬁay, f£45 12TIK8051 STC15F204EA 571
5. /R L EEFERFE L. GAPAT IR I | | 182 AT PTG b
FEIEE  RITR L RAR W FRITR.
AL L RIE S

o . FH7 | 128 14 EIEES

wiets e u FOmsn | et [
MOV~ A,Rn AT AN FEIEN B 1 12 1 121
MOV A, direct EL3E B 50 BB IR N BRI 2 12 2 61t
MOV A, @Ri EHZERAM ) 5 16 N BRI 2 1 12 2 6fi
MOV A, #data DALY NEYIE 2 12 2 ofis
MOV  Rn, A AN IEN G AL 1 12 2 ofif
MOV Rn, direct IERE S RSV AP PN = 2 24 4 ofi
MOV  Rn, #data DAV PN ¥ e 2 12 2 6fi%
MOV  direct, A ESIE RSP NIE k3 b R 2 12 3 A%
MOV direct, Rn AT o N A¥IE N B RE 2 24 3 81
MOV direct, direct  [ELEHbIL S0 I BERIE N 5 — AN B L 5T 3 24 4 o1
MOV  direct, @Ri  [[W3ZRAMA [ Ediics N Btk H T 2 24 4 6f%
MOV direct, #data |37 Bl N BELEA AL T 3 24 3 81
MOV~ @Ri, A SN A 3% [ HERAM L 7T 1 12 3 iz
MOV @Ri, direct [ 3EHbE B8 ST EH 3% N I FERAMEA ST 2 24 4 6f%
MOV  @Ri, #data |37 RP 0% N (A 22RAMEA T 2 12 3 Af%
MOV  DPTR#datal6 (164757 R0z A il 25 77 4% 3 24 3 81
MOVC A, @A+DPTR [PADPTR Ay ik AR bl F-hit 85 op A6 N B2 1 24 4 61
MOVC A, @A+PC  [PAPCHyREH ARt -1k 2 e i B ics AN 2 2 1 24 4 61
MOVX A, @Ri G248 EAEAMIT YT ERAY, (8firtbdl) AN Ehnes| 1 24 4 61
MOVX A, @DPTR B4 RSB M4 JERAM, (1647thtk) 16 N Bmas| 1 24 3 81
MOVX @Ri, A RINASIEIT AR FAESNTE T A RERAM (8f7 Hikik) 1 24 3 81
MOVX @DPTR,A  [Rf0&HE@H AL A9 ERAM (1667 HihE) 1 24 3 81
PUSH  direct kPR 0 T R RN HERR 2 24 4 6%
POP direcct H AR IR T 2 24 3 81
XCH A, Rn B A7 5 BN A 1 12 3 4f%
XCH  Adirect P S RO AR S 2 12 4 3
XCH A, @Ri A BERAM S B 38 48 1 12 4 3
XCHD A, @Ri IR EERAMPFIR - 715 5 B A 2 46t 1 12 4 3
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HARBIERIES

- . oL | L LR |
et e s | WBTERE | RTEREE (B
ADD A, Rn |&ff#s N AEEN RIN#E 1 12 2 6f%
ADD A, direct | FLFEHuAE B CH EGE N 2 ngs | 2 12 3 4%
ADD A, @Ri |[A[#ERAMH B Ed i 2 2 2% 1 12 3 4%
ADD A, #data [SZRIINZ]E NS 2 12 2 61t
ADDC A, Rn |78 A HEAINE] 2 n4% 1 12 2 6f%
ADDC A, direct B bk BTGRP 2w HEANE] 2 nas| 2 12 3 4%
ADDC A, @Ri |[AHRAMAN 25 HEOL N ) 20 2% 1 12 3 af%
ADDC A, #data |37RIECHBEA7 N 2] Bongs 2 12 2 61
SUBB A, Rn |RIN&H AT FEHEHNE 1 12 2 6f%
SUBB A, direct [S &% fE 00k B b BTN | 2 12 3 4%
SUBB A, @Ri [80a%7H fE A0 Jk B HeRAMH ) P9 25 1 12 3 4%
SUBB A, #data |BN#ea Ao or RI%L 2 12 2 o
INC A ghnds 1 12 2 6f%
INC Rn AT AN 1 12 3 4%
INC direct IERES: 1 RS 1D 2 12 4 3%
INC @Ri B BERAMER. ST JiH 1 1 12 4 3%
DEC A ik 1 12 2 6f%
DEC  Rn AT AT ARk L 1 12 3 4%
DEC  direct IEEZ3: bR | 2 12 4 3%
DEC  @Ri B FERAMERL TG 1 1 12 4 3%
INC DPTR  |[HhhlZF A7 45 DPTRANL 1 24 1 244%
MUL  AB A3 LAB 1 48 4 121%
DIV  AB AR DAB 1 48 5 9.6f%
DA A by iF i el B 1 12 4 3%
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IR S

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

Bnest PHHEGH | ERE | WEE |

ANL A, Rn ZInd S aAraA © 5”7 1 12 2 6f%
ANL A, direct Znas 5 EEbEE T ¢ 57 2 12 3 Af%
ANL A, @Ri ZUNgE SR BERAMEITAE « 5”7 1 12 3 Aff
ANL A, #data ZNERSLEVEA ¢ 57 2 12 2 61%
ANL  direct, A LT S RnasA ¢ 57 2 12 4 3%
ANL  direct, #data [E#HbbEFIcSEIEH « 57 3 24 4 6f%
ORL A, Rn PN AR ¢ B 1 12 2 ofis
ORL A, direct BUNEs S E b oA ¢ B 2 12 3 A%
ORL A, #data BUINES S IAERAME T A« Bl 1 12 3 Atk
ORL  direct, A SINER 5RO ¢ B 2 12 2 6f%
ORL  direct, #data [ELfEHLhERICS BINasA] « o7 2 12 4 3%
ORL A, #data IEEE3 LR R STRERvAIE @ ¢ I i 3 24 4 61%
XRL A, Rn FINA S AP ¢ RE 1 12 2 6f%
XRL A, direct Un#s 5 Bk oo ¢ Fa” 2 12 3 Atk
XRL A, @Ri SIS S R EERAMPELTCAH « SpEk” 1 12 3 4%
XRL A, #data SInER SR ¢ REl” 2 12 2 6f%
XRL  direct, A Bk e S Bnas A ¢ Rak” 2 12 4 3%
XRL  direct, #data |BE#eHubE G SERIEGH ¢ Fok” 3 24 4 6f%
CLR A ZnesE « 0”7 1 12 1 1215
CPL A FINER R % 1 12 2 6f%
RL A MG 1 24 1 12f%
RLC A R gEALALIEIN A 1 48 1 121
RR A FINA AR 1 48 1 121
RRC A FmR A dE A A G AT 1 12 1 1215
SWAP A EIiE R SRt 1 12 1 12f%
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IR R RS

ACALL addrll #xy (D AHTRER 2 24 6 A%
LCALL addrl6 KA 7 3 24 6 afE
RET THEFr ik ] 1 24 4 61
RETI Hh 7 3% [ 1 24 4 6f%
AIMP  addrll “ux (R % 2 24 3 8fix
LIMP  addrl6 K 3 24 4 61%
SIMP  rel XS e 7 2 24 3 81
IMP @A+DPTR AEDTT-DPTRIF) [ H2 5% 8% 1 24 3 81
1Z rel EJIEEyaR iy 2 2 24 3 3£
INZ rel RMEEERERE 2 24 3 8fi
CINE A, direct, rel |RIn#5 HE b ITLE, TSR | 3 24 5 4.8
CINE A, #data, rel  [BIn#s 5 RIBGE, AHZENFE 3 24 4 61
CINE  Rn, #data, rel [FFf7a8 5 RIBLE, AHHENHER 3 24 4 6%
CINE  @Ri, #data, rel [[AJ4RAMBEC S SLEDELLLE:, AR | 3 24 5 4.8f%
DINZ  Rn, rel TAEAL, AREER 3 24 4 6%
DINZ  direct, rel (B ek, R 3 24 5 4.8f%
NOP THRAE 1 12 1 1215
AR RS

. . FAT| L2 B/ HLAE | LR B/ HLAE | ReR

Bt R BB R | BiEEE S

CLR C T E AL 1 12 1 124%
CLR bit M=K 3 b A 2 12 4 3%
SETB C FER B DA DA 1 12 1 121
SETB  bit ERNER: LRI R A 2 12 4 3%
CPL C AL SRR 1 12 1 124%
CPL bit B R SR 2 12 4 3%
ANL  C,bit [ A EabbEAAE “ 5”7 2 24 3 81
ANL  C,/bit |7 FE A B A “ 57 2 24 3 81&%
ORL  C,bit  [FEALA AN E b7 A « Bl 2 24 3 81
ORL C, /bit AL R B L7 RS AR B | 2 24 3 81
MOV C,bit  |[EHEHhE AR NN AL 2 12 3 4%
MOV bit,C  [EALALE N BRI 2 24 3 81t
IC rel HHE A g 1 ) 2 24 3 81
INC rel HERLA 90U i e 2 24 3 81
IB bit, rel  |EEEHLIEA N UL 3 24 4 61i
JNB bit, el |ELFEHLIEAT O #5FS 3 24 4 61
JBC bit, rel  [EEHBEAON IR, ZA050 3 24 5 4.8f%
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A YT EREHR R R S
o RGSLEI RIS, J0b,

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 T 4iit, STCI5 2% 1THIS051 8 F L bbb 8 (11805 1 B F WLAE [RIRE [ T
PRI T s AT FE R T T8~ 121% .

EAPATI B SEE (fEs %) .

B4 ARG IR TES, Hi.

BT T AT e RS HE12%

2B BT AT SERHE S 205

I EER PTHAT TR A JE39%%

BB AT PAT SE R FE S 3334

SN Bk rT PAT ERIFE S HEB%k

6/ B AT PAT SE AR S 2%k
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5.3 148051 F#lAY4s SRR

ACALL addr 11
Function:  Absolute Call

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

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

ACALL SUBRTN

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

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

Operation: ACALL
(PC)« (PC)+2
(SP)—(SP) +1
((SP)) « (PCy)
(SP)—(SP) +1
((SP))«—(PCis.5)
(PC,.0)<— 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 ARn
Bytes:
Cycles:
Encoding:

Operation:

ADD A.direct
Bytes:
Cycles:
Encoding:

Operation:

ADD A @RI
Bytes:
Cycles:
Encoding:
Operation:

ADD A #data
Bytes:

Cycles:
Encoding:

Operation:

1
1

|0010|lrrr

ADD
(A)—(A) + (Rn)

2
1

| 0010 |0101| |directaddress

ADD
(A)—(A) + (direct)

1
1
[00 1 0Jou1 1

ADD
(A)—(A) + (R)

2
1

[ 0010

ADD
(A)«—(A) + #data

| 0100] | immediate 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 ARn

Bytes: 1
Cycles: 1
Encoding: [ 00 1 1 [ 1rrr |
Operation: ADDC
(A)—(A) +(C) + (Rn)
ADDC A direct
Bytes: 2
Cycles: 1
Encoding: [ 00 11 Jo 10 1] [ directaddress
Operation: ADDC
(A)—(A) + (C) + (direct)
ADDC A @RI
Bytes: 1
Cycles: 1
Encoding: [0 0 1 1 Jo11i]
Operation: ADDC
(A)—(A) +(O) + (Ri))
ADDC A #data
Bytes: 2
Cycles: 1
Encoding: [ 0011 Jo100] [ immediatedata |
Operation: ADDC
(A)«(A) + (C) + #data
AJMP addr 11
Function:  Absolute Jump
Description:  AJMP transfers program execution to the indicated address, which is formed at run-time by
concatenating the high-order five bits of the PC (after incrementing the PC twice), opcode
bits 7-5, and the second byte of the instruction. The destination must therefore be within the
same 2K block of program memory as the first byte of the instruction following AJMP.
Example:  The label “JMPADR” is at program memory location 0123H. The instruction,
AJMP JMPADR
is at location 0345H and will load the PC with 0123H.
Bytes: 2
Cycles: 2
Encoding: [al0 a9 a8 0] 0 0 0 1 | [ a7 a6 a5 a4 | a3 a2 al a0
Operation: AJMP
(PC)— (PO)+2

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

Function:
Description:

Example:

ANL ARn
Bytes:
Cycles:
Encoding:

Operation:

ANL A direct
Bytes:
Cycles:
Encoding:

Operation:

ANL A @RI
Bytes:
Cycles:
Encoding:
Operation:

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

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

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

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

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

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

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

1
1

[o1T 01 J1irrr

ANL
(Ay—(A) /\ (Rn)

2
1

[ 0101

ANL
(A)—(A) /N (direct)

[0 1 0 1] [ directaddress

1
1
[o1 01 Jo1 13

ANL
(Ay—(A) /\ ((Ri))
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ANL A #data

Bytes:
Cycles:
Encoding:

Operation:

ANL direct,A

Bytes:
Cycles:
Encoding:

Operation:

ANL direct#data
Bytes:
Cycles:
Encoding:

Operation:

2
1
[ 0101

ANL
(A)—(A) A #data

[0 10 0] [ immediate data

2
1

| 0101 |0010| |directaddress|

ANL
(direct)«—(direct) /\ (A)

3
2

[ 0101 Joo 1 1] [ directaddress | | 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

2

[ 1000 Joo1 0] [ bitaddress

ANL

(©) < (©) A (bit)
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ANL C, /bit

Bytes:
Cycles:
Encoding:
Operation:

2

2

[ 1011 Joooo] [ bitaddress
ADD

(C)—(C) A (bit)

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

Function:
Description:

Example:

Compare and Jump if Not Equal

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

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

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

; e ; R7=60H.

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

e ; R7> 60H.

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

N .

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

WAIT: CINE A,P1,WAIT

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

CJINE A direct,rel

Bytes:
Cycles:
Encoding:

Operation:

3
2

[ 1011 Jot1 o1 ] | directaddress | |  rel address

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

Bytes: 3
Cycles: 2
Encoding: [ 1011 [0 10 1] | immediata data | [ rel address

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

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

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

THEN
(C)«1
ELSE
(C)«0
CINE ©@Ri#data,rel
Bytes: 3
Cycles: 2
Encoding: [ 1011 [ o1 1i] [ immediatedata | [  rel address

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




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 Jo1o00
Operation: CLR
(A)=0
CLR bit
Function:  Clear bit
Description:  The indicated bit is cleared (reset to zero). No other flags are affected. CLR can operate on

Example:

CLR C
Bytes:
Cycles:
Encoding:

Operation:

CLR bit
Bytes:
Cycles:
Encoding:

Operation:

the carry flag or any directly addressable bit.

Port 1 has previously been written with SDH (01011101B). The instruction,
CLR P12

will leave the port set to 59H (01011001B).

[11 000011

CLR
(C)«—0

2
1

[ 1100 Joo 1 o] [ bitaddress |

CLR
(bit) «— 0

74



CPL A

Function: Complement Accumulator
Description:  Each bit of the Accumulator is logically complemented (one’s complement). Bits which
previously contained a one are changed to a zero and vice-versa. No flags are affected.
Example:  The Accumulator contains SCH(01011100B). The instruction,
CPL A
will leave the Accumulator set to 0A3H (101000011B).
Bytes: 1
Cycles: 1
Encoding: [ 1 111 Jo100
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

Example:

CPL C
Bytes:
Cycles:
Encoding:

Operation:

CPL bhit
Bytes:
Cycles:
Encoding:

Operation:

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.
Port 1 has previously been written with SDH (01011101B). The instruction,

CLR PI.1
CLR P12
will leave the port set to 59H (01011001B).

1
1

[1o 1 1 ]Joo011

CPL _
©) = (©

2
1

[ 1011 Joot1 o] [ bitaddress

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.

76



Bytes:

Cycles: 1
Encoding: [ 11 01 Jo1o0 0]
Operation: DA
-contents of Accumulator are BCD
IF - [[(As9) > 9]V [(AC) =1]]
THEN(A; ) < (Asp) + 6
AND
IF [[(A)>9]1V(O)=1]]
THEN (A;,) < (A7) +6
DEC byte
Function: Decrement
Description:  The variable indicated is decremented by 1. An original value of 00H will underflow to

Example:

DEC A
Bytes:
Cycles:
Encoding:

Operation:

DEC Rn
Bytes:
Cycles:
Encoding:

Operation:

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.

Register 0 contains 7FH (01111111B). Internal RAM locations 7EH and 7FH contain 00H
and 40H, respectively. The instruction sequence,

DEC @RO
DEC RO
DEC @RO

will leave register 0 set to 7EH and internal RAM locations 7EH and 7FH set to OFFH and
3FH.

1
1

[00 01 Jo1o00

DEC
(A)—(A) -1

1
1

[ 0001

DEC
(Rn)«—(Rn) - 1

|1rrr
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DEC direct

Bytes: 2
Cycles: 1
Encoding: [ 0001 Jo 10 1] [ direct address
Operation: DEC
(direct)«—(direct) —1
DEC @RIi
Bytes: 1
Cycles: 1
Encoding: [ o001 Jo 1 1i
Operation: DEC
(Ri))—((RD)) - 1
DIV AB
Function:  Divide
Description: DIV AB divides the unsigned eight-bit integer in the Accumulator by the unsigned eight-bit
integer in register B. The Accumulator receives the integer part of the quotient; register B
receives the integer remainder. The carry and OV flags will be cleared.
Exception: if B had originally contained 00H, the values returned in the Accumulator and
B-register will be undefined and the overflow flag will be set. The carry flag is cleared in any
case.
Example: The Accumulator contains 251(OFBH or 11111011B) and B contains 18(12H or 00010010B).
The instruction,
DIV AB
will leave 13 in the Accumulator (ODH or 00001101B) and the value 17 (11H or 00010010B)
in B, since 251 = (13x18) + 17. Carry and OV will both be cleared.
Bytes: 1
Cycles: 4
Encoding: [1 0 0 0 J 0100 ]
Operation: DIV

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

Function:
Description:

Example:

DINZ 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 |

79



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: [0 0 0 0Jo100
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 | 0101 ] | direct address
Operation: INC

(direct)«—(direct) + 1
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INC Q@RI

Bytes: 1
Cycles: 1
Encoding: [ 0000 Jo 1 1i
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 01H.
Bytes:
Cycles: 2
Encoding: [1 0 1 0Jo0oo0 1 1]
Operation: INC
(DPTR) « (DPTR)+1
JB bit, rel
Function:  Jump if Bit set
Description:  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.
Example: The data present at input port 1 is 11001010B. The Accumulator holds 56 (01010110B). The
instruction sequence,
JB  Pl1.2,LABELI
JB  ACC.2, LABEL2
will cause program execution to branch to the instruction at label LABEL2.
Bytes: 3
Cycles: 2
Encoding: [ 0010 Joo0o00] [ bitaddres | [ rel address
Operation: 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 el
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 J0000] [ 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 LABELI
AJMP LABEL2
AJMP LABEL3
If the Accumulator equals 04H when starting this sequence, execution will jump to label
LABEL2. Remember that AJMP is a two-byte instruction, so the jump instructions start at
every other address.
Bytes: 1
Cycles: 2
Encoding: [ o1 11 Joo 1 1]
Operation: JMP
(PC) < (A) + (DPTR)
JNB bit, rel
Function:  Jump if Bit is not set
Description: If the indicated bit is a zero, branch to the indicated address; otherwise proceed with the next
instruction. The branch destination is computed by adding the signed relative-displacement
in the third instruction byte to the PC, after incrementing the PC to the first byte of the next
instruction. The bit tested is not modified. No flags are affected.
Example: The data present at input port 1 is 11001010B. The Accumulator holds 56H (01010110B).
The instruction sequence,
INB P1.3, LABELI
INB ACC.3, LABEL2
will cause program execution to continue at the instruction at label LABEL2
Bytes: 3
Cycles: 2
Encoding: | 0011 | 0000 | | bit address | | rel. address
Operation: JNB
(PC) « (PC)+3
IF (bit)=0

THEN  (PC) « (PC) + rel
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JNC el

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 LABELI1
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: [ 0 101 Joo0o0o0] [ reladdress
Operation: JNC
(PC) « (PC)+2
IF (C)=0
THEN  (PC) « (PC) +rel
JINZ el
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 Jo0o00o0] [ reladdress
Operation: JNZ
(PC) « (PC)+2
IF (A)#0

THEN  (PC) « (PC) + rel
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JZ rel

Function:
Description:

Example:

Bytes:
Cycles:
Encoding:

Operation:

Jump if Accumulator Zero

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.

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.

2
2

[ o110 Joooo]| [ reladdress

iz
(PC) «— (PC)+ 2
IF (A)=0

THEN  (PC) «— (PC) + rel

LCALL addrl6

Function:
Description:

Example:

Bytes:
Cycles:
Encoding:

Operation:

Long call

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

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

LCALL SUBRTN

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

3
2

| 0001 | 0010 | | addr15-addr8 | | addr7-addr0

LCALL

(PC) «— (PC)+3
(SP) «—(SP)+1

((SP)) « (PC5.)
(SP) «—(SP)+1

((SP)) « (PCs5)
(PC) < addr,s,,
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LIMP addri6

Function:
Description:

Example:

Bytes:
Cycles:
Encoding:

Operation:

Long Jump

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

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

LIMP JMPADR

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

3
2

|0000 |0010|

| addr15-addr8 | | addr7-addr0

LIMP
(PC) « addr,s

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)

86



*MOV A,direct

Bytes: 2
Cycles: 1
Encoding: | 1110 | 0101 ] | direct address
Operation: MOV
(A)« (direct)
*MOV A, ACC is not a valid instruction
MOV A @Ri
Bytes: 1
Cycles: 1
Encoding: [ 11 1 0 Jo 1 1i
Operation: MOV
(A) — (Ri)
MOV A #data
Bytes: 2
Cycles: 1
Encoding: [ 01 11 Jo 10 0] [ immediatedata
Operation: MOV
(A)«— #data
MOV Rn, A
Bytes: 1
Cycles: 1
Encoding: [ 11 11 [ 1 rrr
Operation: MOV
(Rn)—(A)
MOV Rn,direct
Bytes: 2
Cycles: 2
Encoding: [ 1010 [ 1 rrr | | directaddr
Operation: MOV
(Rn)«—(direct)
MOV Rn#data
Bytes: 2
Cycles: 1
Encoding: [ o 1 11 [ 1 rrr | [ immediatedata
Operation: MOV
(Rn) « #data
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MOV direct, A

Bytes: 2
Cycles: 1
Encoding: [ 1 1 11 [o 10 1] [ directaddress |
Operation: MOV
(direct) < (A)
MOV direct, Rn
Bytes: 2
Cycles: 2
Encoding: | 1000 | 1 rrr | | directaddress |
Operation: MOV
(direct) < (Rn)
MOV direct, direct
Bytes: 3
Cycles: 2
Encoding: [ 1000 [0 10 1] [ diraddr (src) |
Operation: MOV
(direct)«— (direct)
MOV direct, @Ri
Bytes: 2
Cycles: 2
Encoding: [ 1000 Jo 1 1 i] [ dirctadd |
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
((Ri)) < (A)
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MOV @RI, direct

Bytes:
Cycles:
Encoding:
Operation:

2
2

[[1010

MOV
((Ri)) « (direct)

[ 01 1] [ directaddr

MOV @RI, #data

Bytes:
Cycles:
Encoding:
Operation:

2
1

[ 0111

MOV
((Ri)) « #data

[ 011 i] [ immediatedata

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

Function:
Description:

Example:

MOV C,bit
Bytes:
Cycles:
Encoding:

Operation:

MOV bit,C
Bytes:
Cycles:
Encoding:

Operation:

Move bit data

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

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

MOV P13,C
MOV C,P33
MOV P1.2,C

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

2
1

[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:

Load Data Pointer with a 16-bit constant

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

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

The instruction,

MOV  DPTR, #1234H

will load the value 1234H into the Data Pointer: DPH will hold 12H and DPL will hold 34H.
3

2
[1 00 1 Jo o o0 o] [ immediate data158
MOV

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

MOVC A, @A+ <base-reg>

Function:
Description:

Example:

Move Code byte

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

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

MOVC A, @A+PC

RET

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

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

MOVC A @A+DPTR

Bytes:
Cycles:
Encoding:

Operation:

1

2

[ 1001 Joo1 1]
MOVC

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

Bytes:
Cycles:
Encoding:

Operation:

1
2

[ 1000 Joou11

MOVC
(PC) « (PC)+1
(A) — (AYH(PC))

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

Function:
Description:

Example:

MOVX A @Ri
Bytes:

Cycles:
Encoding:

Operation:

Move External

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

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

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

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

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

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

MOVX A, @RI
MOVX ~ @RO, A

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

2

[11 1 0Joo0 1
MOVX

(A) — ((Ri))
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MOVX A,@DPTR

Bytes: 1
Cycles: 2
Encoding: [ 1110 Joo0o00O
Operation: MOVX
(A) < ((DPTR))
MOVX @Ri, A
Bytes: 1
Cycles: 2
Encoding: [ 1 111 Joo1i
Operation: MOVX
(Ri))—(A)
MOVX @DPTR, A
Bytes: 1
Cycles: 2
Encoding: [ 1111 Joo0o0oO0
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 00
Operation: MUL
(A= (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 0

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 ARn
Bytes:
Cycles:
Encoding:

Operation:

ORL A/direct
Bytes:
Cycles:
Encoding:

Operation:

ORL A @RI
Bytes:
Cycles:
Encoding:

Operation:

ORL A #data
Bytes:
Cycles:
Encoding:

Operation:

ORL direct, A
Bytes:

Cycles:
Encoding:

Operation:

[0 10

ORL
(A) — (A)V(Rn)

Ollrrr

2
1

| 0100 |0 1.0 1] |directaddress|

ORL
(A)— (A)V (direct)

1
1

[0 1000 1 1

ORL

(A)—= (A)V((RD)

2

1

[0 1 00]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

| 01 00 |0 01 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, or 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 Jo 0 1 0] [ bit address |
Operation: ORL
(C) — (C)V(bit)
ORL C, /bit
Bytes: 2
Cycles: 2
Encoding: [ 1 0 1 0 Jo 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 01 o 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 Jo 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 RETT 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 Jo 0 1 1]
Operation: RL

(Antl) < (An) n=0-6
(A0) « (A7)
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RLC A

Function:  Rotate Accumulator Left through the Carry flag
Description:  The eight bits in the Accumulator and the carry flag are together rotated one bit to the left. Bit
7 moves into the carry flag; the original state of the carry flag moves into the bit 0 position.
No other flags are affected.
Example:  The Accumulator holds the value 0C5H (11000101B), and the carry is zero. The instruction,
RLC A
leaves the Accumulator holding the value 8BH (10001011B) with the carry set.
Bytes: 1
Cycles: 1
Encoding: [0 0 11 Jo 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 0C5SH (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 Jo 0 1 1]
Operation: RR
(An) < (Antl) n=0-6
(A7) < (A0)
RRC A
Function:  Rotate Accumulator Right through the Carry flag
Description:  The eight bits in the Accumulator and the carry flag are together rotated one bit to the right.
Bit 0 moves into the carry flag; the original value of the carry flag moves into the bit 7
position.No other flags are affected.
Example: The Accumulator holds the value 0C5H (11000101B), and the carry is zero. The instruction,
RRC A
leaves the Accumulator holding the value 62H (01100010B) with the carry set.
Bytes: 1
Cycles: 1
Encoding: [0 0 01 Jo 0 1 1]
Operation: RRC
(Ant1) < (An) n=0-6
(A7) —(O)
(©) < (A0)
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SETB <bit>

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

2
1
[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 Jo 1 0 0] [ immediate data
Operation: SUBB
(A) < (A) - (C) - #data
SWAP A
Function:  Swap nibbles within the Accumulator
Description:  SWAP A interchanges the low- and high-order nibbles (four-bit fields) of the Accumulator
(bits 3-0 and bits 7-4). The operation can also be thought of as a four-bit rotate instruction.
No flags are affected.
Example:  The Accumulator holds the value 0C5H (11000101B). The instruction,
SWAP A
leaves the Accumulator holding the value SCH (01011100B).
Bytes: 1
Cycles: 1
Encoding: [ 1 1 00 Jo 1 0 0]
Operation: SWAP

(Asg) <= (Ary)

XCH A, <byte>

Function:
Description:

Example:

XCH A /Rn
Bytes:
Cycles:
Encoding:
Operation:

XCH A, direct
Bytes:

Cycles:
Encoding:
Operation:

Exchange Accumulator with byte variable

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.

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.

1

1

[1 100 []1lrrrx
XCH

(A) <= (Rn)

2

1

| 1 100 |0 101 | |directaddress|
XCH

(A) <= (direct)
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XCH A, @Ri

Bytes: 1
Cycles: 1
Encoding: [ 1 100 Jo 11 i
Operation: XCH
(A) <= (Ri))
XCHD A, @RI
Function:  Exchange Digit
Description:  XCHD exchanges the low-order nibble of the Accumulator (bits 3-0), generally representing
a hexadecimal or BCD digit, with that of the internal RAM location indirectly addressed by
the specified register. The high-order nibbles (bits 7-4) of each register are not affected. No
flags are affected.
Example: RO contains the address 20H. The Accumulator holds the value 36H (00110110B). Internal
RAM location 20H holds the value 75H (01110101B). The instruction,
XCHD A, @RO
will leave RAM location 20H holding the value 76H (01110110B) and 35H (00110101B) in
the accumulator.
Bytes: 1
Cycles: 1
Encoding: [ 1 101 [0 1 1
Operation: XCHD

(Aso) <= (Ris)

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

Function:
Description:

Example:

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

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

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

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

XRL A, RO

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

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

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

Operation:

XRL A, direct
Bytes:

Cycles:
Encoding:

Operation:

XRL A, @Ri
Bytes:
Cycles:
Encoding:

Operation:

XRL A, #data
Bytes:

Cycles:
Encoding:

Operation:

XRL direct, A
Bytes:

Cycles:
Encoding:

Operation:

1
1

[01 1 0] 1rrrx

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

[o1 10 o1 01 ] [ directaddress

XRL

(A) < (A) A (direct)

1
1

[o1 1 0Jo1 13

XRL

(A) — (A) A ((Ri))

2

1

[01 1 0J0o 1 00] [ immediate data
XRL

(A) « (A) A #data

2

1

[01 1 0Joo0 1 0] [ direct address
XRL

(direct) «— (direct) A (A)

XRL direct, #dataw

Bytes:
Cycles:
Encoding:

Operation:

3
2

[o1 1 0Joo0 1 1]

immediate data

XRL

(direct) < (direct) A # data
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INTO
o H high PX 1 1E E
(9[‘%‘5 i 0) 0003 0 (highest) 0 0/ 0 X0/EA
Timer 0 000BH 1 PTO 0/1 TFO ETO/EA
INT1
(9[\%{1'43‘%)?1) 0013H 2 PX1 0/1 1E1 EX1/EA
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 b3)
INT4
N 0083H 16(1 t 0 EX4/EA
(Rt 4) (lowest)

ARG HICE S fe, FRrE R SHEh S, 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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6.1 HETZE

STCI15F204EA Z 41| 5. LIV H KT 22 Be 4 44 7 = B Bl 6-1 s

\Global Enable
EA

LT SR A EF ]
| T i TLiT
X e et T L
T ictlyea N
IE, INT_CLKO LS 4% Wt
AT IP Z A7 48 / S
TCON.0/1T0=0 X0 " _l /’ {2 by
INTO —o— o ot o Ty o
TCON.OATO={ | 18
ETO '
TCON.2AIT1=0 exq | "
INTI —oC IE1H—o""- o Pxol\z 0
TCON.2/IT1=1 I
ETI | L
TF1 o' o oo
|
EADC i
ADC FLAG N Mo PABC ® #ii
: W
LVDF > SLVD . PLVD O+ )
|
|
5 —] M oo | b, )
: TRt 2 E 0%k
— EX3 L | it seg i,
INT3 T ke e v |
|
—_— Y Ferf IO S b
INT4 o _/c BT, )
| rh O S 44 ] E 02 1"
ow

K6-1 STCISF204EA £ %17 i R Gu 4514 K]
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SRS TRITOINTO) AN S # I LN BE AT FFFHbAR A, AT R IR o SR A Shs
W7 (b 25 A2 0 T 27 47 28 TCON Y (U IEO/TCONL 1 FITE1/TCON.3 0 448 v W7 IR 45 F 15 4 i 7
J5 o ATRRS B IEORIIE] £ F18h 450, TCONZ {7 4 FIITO/TCON.OFIITI/TCON 2R T 4
W0 LR T il AR e R BRI . WRITx = 0(x = 0,1), A RGTEINTx(x = 0,1) A
TR EFHRYECT B R R A SN R . WRITx = 1(x = 0,1), AEA REEINTx( x= 0,1) IR
TR B J5 A AT = A A BT o 410 R BT O(INTO) A A3 v BT 1 (INT 1 )38 7 LA T4 88 7 LA it
HEAE A

TN BRI L[ o T SR A A DR TRORITR 1. 4 ) 58 % 77 S8 THx/TLx(x = 0,1) R8I, %
HAREALTRx(x = 0,) 2 M B AL, SEI B hIWTRE . 20 A WU BT e I 2R R b, e i 88
f 3 AR BRI TEX(x = 0,1) 2 WRE 15 14 o

A/DFEH Wi = FHADC_FLAG/ADC_CONTR.41E KP4 (10 %47 75 F 5 B o

AR AT (LVD) Hr /& HLVDF/PCON. 518 3R 7 A iy 2t 75 PR AR B

SR T2 (INT2) o 4036 73 (INT3) J 53 v 74 (INT4) 5 1 B F BV ful . Ah3 e
i 2~ 4 1) o T 33 SR R 2 B A R SR T, R T R T . 2k R R o b IR 4% R BT B
EXn=0(n=2,3,4), iX%&rfilliidRirEN 2 FaiHpE0. SMER2 INT2) « Ah 73 (INT3)
T A b4 (INTA) 15 7T LA FH -4 26 LA o e A s

BN i R AT R A G R 262

F6-2  hR
TR f AT A
INTO 3 . | o
(48 70) (ITO = 1): RF&HE;  (ITO=0): EFHAAN N E#ITs )
Timer 0 TE I 2507
INTI 3 o b e
Ghiprigny  |T1= D PR (TU=0): ETHERIR R ]
Timerl FE I 03 !
ADC A /D% 58 i
LVD HLJE FLUE R PR LVDRI i
T2 :
T o LG
™3 :
Ghaphigzy | TR
T4 C
Ghaprhtnay | TEEA
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6.2 HIETE 7S

o L (R WSE R -
15 ik | \isp Lsg | EhA
IE Interrupt Enable ASH | EA |ELVD|EADC| - | ETI | EXI | ETO | EX0 |000x 0000B
IP Interrupt Priority Low |B8H [ - [pLvp [pabpc | - [ P11 | px1 [ p1o [ PX0 |x00x 0000B
TCON | Timer Control register | 88H | TF1 | TRl | TFo | TRO | IE1 | IT1 | 1EO | ITO [0000 0000B
PCON | Power Control register | 87H | - | - |LvDr| PoF | GF1 | GFo | PD | IDL [xx110000B
INT CLKO |EXternal Interruptenable) o | - [ Exa [ Ex3 [ Ex2 | - | - [TicLKO[TOCLKO | (00 o0
- and Clock output register
ADC_CONTR ADC Control register BCH ADCJ’OWER'SPEEDI|SPEEDO|AD(LFLAG| ADC_START |CHSZ | CHSI1 | CHISO 0000 OOOOB

R HIH T 5STC15F204EA R 5 F 5 HLHR WA R I AT 25 A7 8%, T IHNE — MU X 46 27
AT A,
1. P R IF S ERIEMINT_CLKO
STC15F204EA & 51 8. i ALCPUSS A W () 1 i Bl B ks, B — A v Il A& 75 4 70 1 v b
A& H NI TR W R AESRIE (IENRFBRIIRE A A7 s, BRI NASHD &R, A%t
M.
IE: i e iFarfras (AH25-4k)
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
IE A8H | name | EA | ELVD | EADC | - | ET1 | EXI | ETO | EX0

EA : CPUM I faifr 467, EA=1, CPUIJHRI, EA=0, CPUJFMFTA It b frid.
EA A 2 A5 o W Fo VE TR R i) o B A i 1 e 2 EA R 1) ; FL A 52 %% R s E
L A T o R A )

ELVD : fiCEAG I W o vF4z, ELVD=1, FVHIRHEANFWT, ELVD=0, 2 FA% A o 7.
EADC : A/DE#:#diibi a6, EADC=1, RYFA/DHEEHFW, EADC=0, 2% 1-A/D#; k.
ET1: EN/ATEES TR R B b o6z, ET1=1, fEFTIH K, ET1=0, 25 ET19Hr.
EX1: S s vihr, EX1=1, fRVFSMBrhlridl, EX1=0, ZE1EAMHA 1k
ETO : TOM% b W fa 442, ETO=141-TOF I, ET0=0%% (ETOH 1.

EXO0 : #MEBrfirorh i foiehr, EX0=17VFrir, EX0=0%% 1k ik,
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INT CLKO#&STCI15F204EA R ¥ WL 27 A7 4%, Hubl/&8FH, INT CLKOMS T :
INT_CLKO : &M W7 7o 17 FH I B0 S 27 A7 4%
SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO
INT CLKO| S8FH name - EX4 EX3 EX2 - - |TICLKO|TOCLKO
EX4 : AN EI4(INTA) I R VFEAL, EX4=1 01, EX4=0%5 -k, ~hEdrbi4 (INT4) R
RE N BRI R
EX3 : AN W3ANTI) R 47, EX3=1RUFA W, EX3=02% 1, Ah#frb s (INT3) th
HAE T BEIR floR o
EX2 : AMHHBR2(INT2) H Wi e iz, EX2=17vrH i, EX2=04% 1k, A2 (INT2) [F
FE R BE N BRIl .
T1CLKO,TOCLKO 5 FR Ik 555, fEMAEN4H.

STC15F204EA R 5| F  HLE AL LLJG, IEFIINT _CLKO#:iE0, HAFEFE “17 aiiF “0” 1E
FIINT_CLKOMIAHRIAL, S A0 VFERAE (25 H Wi iy w7 i, 5 o8 R — A w0 0V
R RINECPUF 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 BHINT CLKO (AA[f3hh) M A RTHMOV  INT _CLKO, #DATAE 4 KAfH .
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2. PR S RITHI T FERIP

STC15F204EA 2518 5 WL 4t KT A AN h EAR 26 2, b rh g2 (INT2) o AR eIl
3 (INT3) J4h b ehrlira (INT4) 4b,  FiAS v i SR V6 o A2 R a0 Se 4 rh W S A 28 2 iy, T
im:ﬁ¢%ﬁéo~4EE&E%%%%%¢%%W%%%%¢&%¢% EARRER: 5 — A
AL Fh Wb, —BEHATRISE R, EFR F 84 RETI, @1&#Fﬁ&ﬁ~“bA
4 BEMR L 1) R W RS o DA BT T U N S T T AR R AR
L AR S b W o] 9 = A S g B v b, |z AR
2 AT —Fhrh i (NS R R FOR 2R , —HARIRR, A2 IR 2% b Wb
STCI15F204EA R 5 F HLEI H WA — AN 5 (7 8s1p, Hp il vBSH, HEHERF
MR N, BIATHEHAT S R W T I, PR A AR S
IP: Wi sl ZfAds (AT 4z 5H4k)
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
P B8H | name PLVD | PADC | - | PT1 | PX1 | PTO | PXO
PLVD : ﬁE#M¢%%%ﬁf%u PLVD=1, A& H &Ml o W7 e X i o 9
PLVD=0, &AM W SRR e g v i
PADC : A/D#: Wik se =467, PADC=1, A/D## bWt SN ik 5 2 v
PADC=0, A/D¥Hrb e SONRAR S g b,
PT1: R STIRBIR e HIEHIAL. PT1=1, R ZTIFRRE SOEMm e H Wl PT1=0, &
B33 T 1R W7 8 SONARAR e 2 BT o
PX1: AhEBrb W1 R B Se B il A, PX1=1, AMERrhr1E SONEL S 0h i PX1=0, AE
W T L SONARAIE e g T
PTO: SENF2STOH WL ez, PTO=1, ERZETORE oM@ AL Wi, PTO=0, EH 3%
TOE SN2 o
PX0: AR W0t Wit Je etz 4. PX0=1, A Iroe O e g b b PX0=0, #h
H 05 SRR e T .
BT AT Sl 0 4% ) PR A7 2R TP AL B E ) P AR B 17 R3S 707, a] R AL 31 5 4 iy 2 71
EFR 2 TEHIPII N2 o LARUAR % R R i i WAL e . STC15F204EA R 51 5L HLE AL S5 1PN
00H, &/ IBrifss kIt e g .
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3. BT8R/ IR ITHIF FRETCON
TCONNE I 28/TH A TO TIRIFE G 27748, [RIBTBIAETO. T 13 H A Wil A5 1 5k
rH RS, TCONME 2R
TCON : e 28/ H s b a5 A2 gs (WAL FHhk)
SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO
TCON 88H | name | TF1 | TR1 | TFO | TRO | IEl | ITI | IEO | ITO
TF1: Tl WibeE. TIR ARV ITECE, MRIMEFF GG T 5. 27 A i H i e B
“1” TF1, [ACPUIENRMM, —EARFRRICPUMR RIS, A BfiEE “0” (Al
EHAE “07 ) .
TR1: SEN 28170
TFO: TOu iR, TOW RVITHELLE, MWHMEFFGE I T4, P24 e, ik &
“1” TFO, [FCPUIERAFWr, —EARFECPUMIN iZ Wi, A i EiE0 (Hn] i &k
BAFHEO) .
TRO: &R 2F0M s T4 M4
IE1: #M#8hlr1 (INT1/P3.3) FlWTiERbr&E. 1E1=1, A WTRICPUIE R, 24CPUM RN
W HAEAEE €07 1E1.
IT1: APEBrR L WS A 367 . IT1=0, INT1/P3.35] 1 A BTk T FEE S al fih &
MR IT1=1, AN R B ok 77 5
IEO: #h#fH W0 (INTO/P3.2) HIWTE Kb . 1E0=1, #MEHWr0E CPUIE R AW, CPUN
NANH B, EBHAEE “0” TE0.
ITO: AhEBrh ko Wil SR A e 47 . 1T0=0, INTO/P3.25] 1 i b TS Bl T By 3y al fid 2 130
0. 1T0=1, ZMEEFWr0N T FEvR ik 7 2.
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4ARERNPEEXFFR: BIREH|FHEFRPCON

PCON N HLIE i ZF A7 %% »  PCONAE AT -
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 : ARkl b A7, HHT&ZETE&E*A{WEP%lﬁ**TfU_

FEIE T TAEA S IR ARSI, AR 38 A f R Ve R TR AN T I s, AL E
ZEL, SREAN WO S8 VI oc. BIFE A B AR RV e I TR HAS I T TR
SR, ANEGBA VBRI i, 2 E s L. 2 EHAE, WEofE, W
PR A IR Ve e R SEAR TR A I T TR RS, 28 X F Bl it B M L.

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

YR 2 1) 2 A7 28 PCON A 1 At A2 S A A I R b e 0%, FEEAME A2

TER BT VT B AF 2R IE A, R H ARSI W AR B2 1 78 VR A7 2 ELVD/IE.6

IE: Jli eiFarfi4s (WALF-4k)

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

1IE A8H name | EA | ELVD | EADC - ET1 | EX1 | ETO | EXO0
EA: CPURIEH W RV HI6L, EA=1, CPUFH W, EA=0, CPUBMHTA K I Hifs .

EARAE PR A P W7 SO VFIE AP 5] o B 2% o il ¥ 5B SZ EAR ] LA 32 45 R T
LR H 7 FC VRS2 Al A 42

ELVD : fIRHcA I P iy e ¥, ELVD=1, SV SALN W, ELVD=0, ZEAR ARSI ik
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5. A/DEE T HIF 288 ADC_CONTR
ADC_CONTRNA/D¥ itz 75 /7 4%, ADC_CONTRHE 4T -
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#% A7, *4ADC_POWER=0K}, 3[JADCHLJH;

*ADC_PWOER=1K}, $TFFADCHLJA,
ADC_FLAG: ADCH##45abrEAL, I T RA/DEHM F . MA/DFEH TG,
ADC_FLAG=1,ZHKMiE0. NERZA/DIHE R SE HiZAL G 5= 4 F
Wr, &2 HRAE R IZAREMA/DER SRR, YA/DEHTER)E,
ADC FLAG=1, — & ®EHMFO0.
ADC_START: ADCHH#emzhiz M0, WER “17 B, FFahH, )& 80,
A/D¥EH AR A7 48 ADC_CONTR A [ AR 5T B¢, TELEAENH.
TEHT SCVF SR AE AR IEAT,  A/DAE 625 (1) R T R VP A2 EADC/IE.S
IE: Wi niF#i ey (rfr3H4h)
SFR name | Address | bit | B7 | B6 B5 B4 | B3 | B2 | Bl | B0
IE AS8H | name | EA | ELVD | EADC | - | ETI | EX1 | ETO | EX0
EA: CPURIEH W R VTEHIAL, EA=1, CPUJFIH W, EA=0, CPUBMFTA 1+ Wik .

EARE A2 A b b S VI BRI Al o BRIV R Wl i S SR EAE ] FLUGE 32 25 T il B
LR 7 AT VRS2 Al A 42

EADC : A/DE#rb W 0¥z, EADC=1, Fo¥FA/DEE#HFKr, EADC=0, ZE1-A/DEHHrblk.

113



6.3 FRETLFER

BRAME T2 (INT2) . 4h b i3 (INT3) f4h i efilbi4 (INT4) 4F, STC15F204EA £ 418/
HLRI BT A 1 R WS 2 AN WO S 2, 5 T3 2 vp B i SR Y5 AT g R A v A0 Sl % T BRAER 1 2
FrpWr, RIS W IR SRR R . — AN IETEBUT R AR Se g Wi s A S b T R R
Wr, [EAREY: 5 — MR P Wi W, —BEPATRIZE R, BFREFEARETL, iR [F EFE
7 Ja BHAT — 2482 A BEmI NG TR BT G o AR BTIR AT 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 EHIE AR , —EHARImN, ASEERLE B R 2 A W B
W7o

2[R B 2 TUAN R — B e 2 ) v B LSRN, B — AN EER A5 B IR SS, B T 9 S 0 29l IR
o XX TGN HN, EFRI AR — N e g 45, STCISF204EA RF|H
WL W e B 7 an R

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 AL, BRI S kS, 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 HFAbIE
MR A A B CPUM N, AR AP T, 45 T R ST I T A

K r b ) B Ak 2 4 R P U AR PC
o BAT AR P T AR 25 R T o

T T Al 55 R TSRS AN 12 I A PR — Se 8 o v TR 95 72 7 TSREARETT (rh B3R 1)) 45 4
LR, AGPCEMARRIE], FRE ORI R E, ZJa NEREF FIlT s A4k E304T .

B W ML, R BIRE B AR PO BB ARy T B, A2 WA X L
TR 25 R PP AR dn ek . A TR S5 AR P IO e CRD R D -

L AT EPEHAT 4R 2 i IAT 52 B
2. PC{EMEE AR

3. B RY

4. PHk [R5 FeAt A i 5

5.

6

Hh T Hh T )
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

M CEERAPATRET B, SR AN S BT INTO/INTL/INT2/INT3/INT41#E KR &AL AT I 25/ 114K
a0 TEI 8/ T B L P T SRR S ALK B B 25 %, e T ) i sRb AL 1
PHE70". HT TR E AN LA T AR A7 s T 4 800, B LAERR P IS L9k 4R 2T H
BhFe R4, ML TR (LIMP MAIN) .

115



6.5 FPMERA IR

A1 v ITO(INTO) R Ah 85 o W 1 (INT 1 )i 2 S e % 77 3%, TR el R B 28 i i % 77 5
A B fih 2 75 2K

TCONZF 1728 FH ) ITO/TCON.OFIIT1/TCON.2 ¥R 5E T A b IO A 12 b FH IS AR RS 14 v ik
KIE S TR bR . tHRITx = 0(x = 0,1), A RGEINTx(x = 0,1) RN F)_E T ek R B
Ja B mr e AR AN W, G RITX = 1(x = 0,1), A RGIEINTx( x= 0, )R T B 5 A4 Rl =4
ARERE T, A0 A B O(INTO) AT #1348 B 1 (INT 1)ads 7] LA K5 80 7 WL ft e i e i

SREeRRT2 (INT2) o A0 eh 73 (INT3) K 403 e 74 (INT4) %5 R B F RISl .« 4035 i
2~Af WS SRR AL RS T, X ORI, SO TSR P07 o 2k R A e b R 4
FERHAT 5 BREXn=0(n=2,3,4), X $ErPi Wi sR bR B A1 2> [ 2 0. Ahaseh 2 INT2) oAb
Hil73 (INT3) S 415 1174 (INT4) 17T LA FF -5 26 LA B e R e i

H T RGN B MR W BRI, BT T BRI R, N1 S R% 2
Y FR 0NNl o 01 SR AP o A S BT A R SR D ZAE AL B0 5 D 4 R v v T 2 A LN
b, T EAR HP B R B b — AN B, B T RS CPURIN R . [RRE, o 5 A3 o
W b THUY . R MR AT A, U SR D Z A A S 4 B I A P T A AN B
T L 8 H T AR T R b — AN B, IXORE A RE A AR CPUBE 5 4% I B4 b PRI R B

o
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6.6 SMERAPETRYMIAAZF
6.6.1 SMERFRERO(INTO) B R (RISt 4% EFHIAT T HEI A i)

CizF:

/* */
/* -—- STC MCU International Limited */
% wen FRSTC 15 281 HUAN TG 0C L THE R JEHE) --eremeeeeeee )
T e e e L 1 )
/% WS LERR P R BT R A T R B R AR - */
/* */

#include "reg51.h"

bit FLAG; HL E TR R 0:R [ R
//External interruptO service routine
void exint0() interrupt 0 /IR0 (71 s Ak 0003H)
{
FLAG = INTO; /75 INTO(P3.2) % IR A, INTO=0( T P& ¥} Falling ); INTO=1( I~ F}#{'Rising)
¥
void main()
{
ITO = 0; /1% B INTO e Wi & 77 2% (1:Falling only 0:Rising & Falling)
EX0 = 1; /IFCVFINTO Hrli
EA=1; /IFF A
while (1);
¥
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R

/* */
/¥ --- STC MCU International Limited */
% e FRSTC 15 251 8P HLAM 00 F FHI T GE3E) --eeerreeeee ¥
L 2T I RS @ IET)-cRD o ) S — ¥
/% GELERR P R BT R A T SR I TR R - */
/* */

FLAG

BIT 20H.0

s

;interrupt vector table

ORG  0000H
LIMP  MAIN
ORG  0003H
LIMP  EXINTO
ORG  0100H
MAIN:
MOV  SP, #7FH
CLR  1ITO
SETB  EXO0
SETB EA
SIMP  $

s

;External interruptQ service routine

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

sLLETHAT i 0 BRI by

sHFIT0 (1) & Hh ik 0003H)

IR HERR RSP

SVCE INTO b i %% 7538 (1:Falling only 0:Rising & Falling)
s FRVFINTO H
FipsSalin

;B INTO(P3.2) % IR,
;INTO=0( T [f4¥{%Falling ); INTO=1(_F- F}-¥Rising)
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6.6.2 FMERHETI(INTL)BYMIRIZF (F] S35 _EFIG L T BEIG I
CizF:

/* */
/¥ --- STC MCU International Limited */
/¥ —— JEIRSTC 15 Z 51 8 F HLANES b 7 L (TR T FEUY) e */
L T Tl Y s @ IE VIETY ) S — *
/% VEAERE P B B AR TR AR R B SRR <o eee- */
/* */

#include "reg51.h"
bit FLAG; //1:rising edge int 0: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 */
% << FURSTC 15 R F 8P HLAMH AT 1L FHAS T FAHE) <eneercmeeeee */
L S e 31 P e e 117 1 M — +/
e Hia T e IOt e S G e I — +/
/* */

FLAG BIT 20H.0

s

;interrupt vector table

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

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

s

;External interruptl service routine

EXINTI:
PUSH PSW
MOV  C, INT1
MOV  FLAG, C
POP PSW
RETI
END

;1:rising edge int 0:falling edge int

;interrupt 2 (location at 0013H)

;initial SP

;set INTT int type (1:Falling only 0:Rising & Falling)
;enable INT1 interrupt

;open global interrupt switch

;read INT1(P3.3) port status
;INT1=0(Falling); INT1=1(Rising)
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6.6.3 FNERAHET2(INT2) RN IZE R (TNPEIG AR IAT)

CigRr:

/* */
/* --- STC MCU International Limited */
/% BRSTC 15 BRI P HUNE 2 (INT2) (F FEI) —mmemeeeeev */
L S 2ie s ST s @ TR ) S —— *
/*ABERR T R B E A T R I BB R - eeeeee */
/¥ */

#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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LRI -

/¥ */
/* --- STC MCU International Limited */
J* - WORSTC 15 B8P BN T2 (INT2) (B —mmmeemeev */
e et g e s o AR I) T 1 S — g
P ABTERE P B TR R T SR R R - */
/* */

INT_CLKO DATA 08FH

s

;interrupt vector table

ORG
LIMP

ORG
LIMP

0000H
MAIN

0053H
EXINT2

ORG
MAIN:

MOV

ORL

SETB

SIMP

0100H

SP, #7FH

INT_CLKO, #10H
EA

$

>

;External interrupt2 service routine

EXINT2:
RETI

END

;- EX4 EX3 EX2 - - TICLKO TOCLKO

;interrupt 10 (location at 0053H)

;initial SP
;(EX2 = 1)enable INT2 interrupt
;open global interrupt switch
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6.6.4 SMERFETI(INTI)HYMIKFIE R (TP IE &)

CiElF:

/% */

/* --- STC MCU International Limited */

[* - BRSTC 15 BF1 5 HUIME 3 (INT3) (FFENY) —mmmemmemmeee */

LS e Ryl T iR e L ) Tl N —— */
[ VG LERR T A L TR B A T R R SR R e */
/% */

#include "reg51.h"

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

//External interrupt3 service routine

void exint3() interrupt 11 //interrupt 11 (location at 00SBH)

{

§

void main()

{ —
INT CLKO |= 0x20; //(EX3 = 1)enable INT3 interrupt
EA=1; //open global interrupt switch
while (1);

}
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SCHRIEFT -

/* */
/* --- STC MCU International Limited */
[* - WURSTC 15 251 P HLAME T3 (INT3) (R BENY) —ommemeemeee */
/AR RE T A B ST G AR, e - */
/P AGTERE P A B TR B R T SR R R - */
/* */

INT_CLKO DATA 08FH

s

;interrupt vector table

ORG 0000H
LIMP MAIN
ORG 005BH
LIMP EXINT3
ORG 0100H
MAIN:
MOV  SP, #7FH
ORL INT_CLKO,
SETB EA
SIMP §

s

;External interrupt 3 service routine

EXINTS3:
RETI

END

;- EX4 EX3 EX2 - - TICLKO TOCLKO

sinterrupt 11 (location at 005BH)

#20H

;initial SP
;(EX3 = 1)enable INT3 interrupt
;open global interrupt switch
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6.6.5 FMERHETA(INTA)BYMIRIZF (RIS

CiEFF:

/ %/

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

¥ - BURSTC 15 B51 8 AWM 4 (INTA) (FFENY) —mmmemmemmee- */

T e T g e (e e AT l] 0 S — */
FAETERE R B CSCE AR AR T 22 SR I R SRR - */
/¥ */

#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 */

¥ - BZNSTC 15 BRIV HLIMB 4 (INT4) (FFEE) —ooeeem */

M AR EAERE T A SR 5 AR, e */

P VEFERE A BOCE A TR R SR SR e */

/* */

INT_CLKO DATA 08FH ;- 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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= e oo \ kL o9
FTE ERTEE/ITEEE

STCISFxx R AN B LA E R E T A 1640 E I 8/ B 8STORITL, "eM1# A A i H0y A
%aﬁﬁﬁﬂﬂiiﬂlﬂiﬁzﬁﬁo S EEAN 2 I A%/ iHE0ES (TORITL) , 7E4S IR Th e %5 A7 w5 TMOD AR #0F5 —
FHIA— C/TRIEBETOBT LA I 230 2 AR o 2 i 28 /T HBUE8 AOAZ O 4 72 — AN i 5L
2, HARFURX BB T 8. FOR TSR IEAN A an Ak ok B Rt Er, W E
W7, SO e I RS /B Re A 1 24N B b o AR LA B A B — AN ROk el BUE L iR
TRk B B A HLANES B (TOONPS. 4, TIP3, 5) . WINHET A, &k — kb hn.

2 A /TR TAREE RS, RE IR D) RE 37 A7 A AUXR A U TOX 12 AN T1x 1273 J3) R 5 A2
BB/ 12782 RGN 8 /1 (20870 JEAETOFIT AT V8. 24 e I 8% /450 TR R B =,
1 G P 7 QL i o O N T8

SEI 28 /B0 AFh TAERER: A0 (1647 BB B REAR ) , A0 1 (1647 2 I 2%/ B oA
R), B2 B AN EERR), BR3P ER 28/ EES) . BN 28 /i Bas 1 B3 4h,
HoAth TAERE S e i 8% /123 0AH Al TIZERE 3 TRk, 5 1kt

7.1 EBRTEE/ITHENEXSERS

(DAL NS

=3
Jn

(iiRe) iR Huhk MSB - LSB SAE
TCON Timer Control 88H TF1 | TR1 | TFO | TRO | IE1 | 1T1 | IEO | ITO [0000 0000B
TMOD Timer Mode 89H |[GATE| ¢ | M1 | MO |GATE| ¢/T | M1 | Mo |0000 0000B

TLO Timer Low 0 8AH 0000 0000B

TL1 Timer Low 1 8BH 0000 0000B

THO Timer High 0 S8CH 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

127



1. ERTEE/HT H =R 1EH F F 2 TCON
TCONNE I #i/THEASTO T A7 4%, A thBAFTO. T 1 H o s A 41 & i K

rh R4S, TCONME R :
TCON : SEIf 88/ Hgs Wikl Zifegs (A fr3H0kh)

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

TCON 88H | name | TF1 | TRI | TFO | TRO | IEl | IT1 | IEO | ITO
TF1: TUH S Wibed. TIRRVEIFEG, MAMEIF @ ok A 247 25 i i 1

TRI1:

TFO:

TRO:

IE1:

IT1:

IEO:

ITO:

“1” TF1, [ACPUERTM, — B RFFZICPUMIN rhIlri, A dfifthdE “0” (Wl
EWHAE 07 ) .

ERFERTIRIBATIERINL. 2L A B AEE . MGATE (TMOD.7) =0, TRI=1Kf%k
AT THEL, TR1=08F 25 1ET1iH4. *M4GATE (TMOD.7) =1, TRI=1HINTI1%iA
P, A R VFT L4

TO% iR . TORE RVFTHELLLE, MWMEFF G THE, /= AR e, i &
“1” TFO, [ACPUERFM, —E{RFFCPUMIN %I, A B ‘0 (tal i
BAFEO) .

SENS 2R TOM IS AT ML o %A B BALAES . 24GATE (TMOD.3) =0, TRO=1i 7k
FVFTOI 4G4, TRO=0W}251ETOH 4. *4GATE (TMOD.3) =1, TR1=0HINTO%iA
HEI, A SVFTOT L.
AR 1S SRV (INT1/P3.3) #ri&. IE1=1, AMEBH I HICPUIER ¥, 4CPUM N 1%
HHTE BB €07 TEL.

AMER TR i R AL . IT1=0, BT El R Rl il R AbEE Wi 1. 1T1=1, AR
W BRI ik T 5K

AR RO SKIE (INTO/P3.2) #rdi. IEO=14PEd W0 CPUIE K ik, 24 CPUMNH N 4b
ey, AR 07 TE0 AWk TR .

AR TR O A A5 i AL o 1T0=0, b FHATER T BRI ] fid ke AR 0. 1T0=1, 4MH
WroFEE A N B i 7 5K
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2. ERTES/ BB TEERFESZTMOD

SE I AR B8 H IR T S 27 A7 SE TMOD IR I A7 C/THEAT 16 3%, TMOD 312 23 1) % A (2
BT ERKY. aJUULEH, 2 ER /S E 4 e R, B TMODKIMIAIMOE R, 24
SERF /PR 0. 1R2EAR R, BER3ANE], B N ThRE W~ Frid

A AF A TMOD AL ) DI g A

TMOD Hihl: 89H SAifE: 00H
ENCIEDAS il
6 5 4 3 2 1 0
|Gate | o | m1 | Mo |Gate| o | mi | wmo |
\ /\ /
\V4 \V4
T E81 ERF 280
A T iRE
TMOD.7/ GATE TMOD. 7#5 i 5E IS 251, B I HAAZEINT Uy i S TR A B 1
A AT FT I E I 8% /i e 1.
TMOD.3/ GATE TMOD. 347 ] 72 i #50, B 1B A 7E INTO R Ay = A2 TROF il iz B 1
IF A AT T I I 2% /115280,
TMOD.6/ CIT TMOD. 64| 5 i) 28 LRI e i s alat 5 ss, & T AAE e i 28
(MWW R G BhimN) , B 1HETT SRS (AT1/P3. 5% N)
TMOD.2/ T TMOD. 247 il 52 i 250 F 52 i 28 Bl H 508, 3 25 00 AR e el 2%
(MWWE R G B N) , B 1HETTEES (ATO/P3. 4% N)
TMOD.5/TMOD.4 M1. MO S P8 B I 2%/ B s 1 R
0 0 160 B A EAEE N 28, 2 B EPERL_THURIRL TLIAZRIME H
ZNEIEANTHIRITLL A,
0 1 1607 e i) 2% /1H402s, TL1. TH14:H
1 0 8037 [ Zh R 1 I %, 243 H ISR THLAE SR8 1 3 8 28 AN TLL
11 SEI 28 /BB L B8 (R0 .
TMOD.1/TMOD.0 M1, MO SERS 28 /1 Bras op 20k B
0 0 1667 H B EAEER8%, 249E HAPERL THOFIRL TLOAF L HIME H
ZhE 2 A THOAITLOH .
0 1 1647 7 I #% /11 %48, TLO. THOZA:H
1 0 8O [ Zh B BEHE T 88, 4 H P THOAE S (FIAE [ B E 2E ATLO
1 1 SE I 2RO LI VR XS 58 I o/ iH B d% . TLOVE A—AN8A e i

an/TH s, BRI E I SRORHE R AL H . THOUAE A —A
S I 4%, H g I s TP A 1% 1
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3. B EFFEFAUXR

STCI5F204EA R FIH il 1T HI8051H i, HAEAAL 48051, &K 250158 I 25 1 & AL
Ja AR G80S 1AL, B2 40, IXJ2 N T A E4i8051. (AW A] AT 127000, 18 % B #r
BN R T e 2R A 2R AUXR, 4T0, TIVEE 1T, 111N 248 BT 2 B E K, 3
Fl24fs, kAR,

AUXRAE AT
AUXR : HliBh 2547 8%
SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO
AUXR S8EH name | TOx12 | T1x12 - - - - - -
TOx12: 0, SERFEF0RAESI8051TEE, 120000 1, EH2R0NE 2L S8051 11265, A4
Tix12: 0, SEN S URAES805 A, 12040 1, i 2 LR R ES805 111265, A4l

4. TOFAT 1 BYRT$hia HH F FER AN BT 72 1FINT_CLKO

CLKOUTO/P3.5FICLKOUT1/P3.4 1 i £ tH 4% ] HINT_CLKO 77 /7 #% I TOCLK O o #l
TICLKOf . CLKOUTOR %y H B B4 2 H 7 B #5042 1], CLKOUT 14 % Hi B 8 49126 bH o N
ALz, A LI E I 7 L ARAE 8 I 38 A 0 (1647 B 31 E 3 ) B2 (86 B sh E 3 E,
B, AT SOV LI E B 25 e B, 045 CPU S S 3k o .
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INT_CLKO& =1 T
INT_CLKO : #hR e it 50 VF AN Byt 27 17 4%

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

1, KeP3.4/TOE JITC & 7€ IR LI By I CLKOUT, it I e 438 = T 1kt 22 /2
7 E A /TR TL AR 2 I A0 (1647 B 2y F )
Wi C/T=00U:
TILAEE I THI (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 AN Ik b (P3. 5/T1) tH#, -
Hr PR = (T1 Pin CLK)/(65536-[RL_THI, RL_TL1])/2
A I A /TR T TARERE A2 (847 B 2h E A 0)
R C/T=001:
TI TAEE TR (AUXR.6/T Ix 12= 1) (14 H AT = (SYSclk) / (256-TH1)/2
T1TAELE 12T (AUXR. 6/T1x12=0) B ()4 A ZR = (SYSclk)/12/(256-TH1)/2
WHERC/T=1, ERE/THEERTUR X AM Rk (P3. 5/T1) tH%, -
PR = (T1 Pin CLK)/ (256-THI1) /2
0, ANFVFP3.4/TOE JIME BT 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
7 T I A/ TO TARAE A2 I A5 0 (167 1 &)y 2 2B i 5)
R C/T=00U:
TOLAETEI TR (AUXR. 7/TOx 12=1) I [ HE AR = (SY Sclk)/(65536-[RL_THO, RL_TLO0])/2
TOTAEAE 12T (AUXR.7/TOx12=0)f )i A= = (SYSclk) /12/ (65536-[RL_THO, RL_TL0])/2
WIRC/T=1, SEN &/ THEERTOR XS FhER Ik b A N (P3. 4/T0) tH#, -
PR = (TO Pin CLK) / (65536-[RL_THO, RL_TL0])/2
R 2% /TR B TO T AR 78 52 N 8 302 (847 F s E 2 20) , WS e/T=0 HI:
TOTAETEITRE N (AUXR. 7/TOx 12=1) 5 [ Hh A2 = (SY Sclk) / (256-THO) / 2
TOTAEAE12THE(AUXR.7/TOx12=0) )i A= = (SYSclk) / 12/ (256-THO) / 2
WIRC/T=1, SEN &/ THEERTOR XS AMER Ik b (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 H

EX4 : AMBrr4(INTA) b o vefr, EX4=1 07k, EX4=0%% 1Ly, 454 (INT4) 2
e N B Al o

EX3 : AMErPI3(INT3) i o e r, EX3=17h Wy, EX3=048 1k bk, 40043 (INT3) t
Hae Nl .

EX2 : AMr2(INT2) T R, EX2=1 710, EX2=0%% 1k rhillr. 402 (INT2) 7]
FERBE N BRIl o
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7.2 ERER/ITEER0TIEET
I X 2F A7 AR TMODH M 1(TMOD. 1), MO(TMOD.O)HIBEE . eI 2%/ B2 0 4R AR [H
TAERE

7.2.1 R0 BHER) MR IEF, BUAIAFIHERER
PR E N 4%/ THEUER OYE A PT B Sh AR H 1662 1H 38, I TR
ﬁxmmnzo T Interrupt
SYSclk No
AUXR.7/T0x12=1 — Toggle
S [,

P3.5

TOCLKO

[ ]
RL_TLO | RL_THO
INTO (8 bits) | (8 bits)

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

MGATE=0 (TMOD.3)i, #1TRO=1, NER 28 1H%0. GATE=1HF, FovF e~ 4m A INTOFE il
280, IXAEATSCHLAKTE I . TRONTCON 2577 2% N 4% ML, TCONZF 17 8% 517 1) AR T RE 4
R A TCONSAZ 2L AN 4H .

MC/T=00F, ZEETTICERED] R YL Bl 0 20 ik, TOXT I b A 334k,  TO TAEAE 2 I 7
Ko BOT=1, ZEEITIERERINE Kb AP3.4/T0, BITOLAELEHH05 .

STC15F204EA R B LI e i 258 AP THEGE R . — R 12T, M2 R8nt, 5
fER8051 L HLAHIE; AN —Fi 2 1THE, B ET8nt, HEERAES8051 - F ML 1265,
TO )33 R R IR T BE 25 A7 2R AUXR T I TOX 1240 5€, WIS TOx12=0, TONI TAEfE12THE; W
TOx12=1, TON TAE7EITHLIR,.

SE I 3075 2N B ) B 7E 28 RL._THOAIRL TLO. RL THO5THOFLA [ —/Mthdk, RL TLO
HTLOIA A —AMHuhk, 245 i 250 TAEFEAL A 0(TMOD[ 1:0)/[M1,M0]=00B)i}, [TLO, THO] ¥
HRA B AITRO, 1 H4s E 3K [RL_TLO,RL_THO]M) A 2% H3# 2 A [TLO,THO] .

HTOCLKO/INT CLKO.0=1i, P3.5/T18 B B M i€ I 2201 i 54 HI CLKOUTO.
4y HH B B AT = TO Yai HY % /2
WHRC/T=0, &/ EETO TR & IR
TOLAEAE TR (AUXR. 7/TOx 12=1) I [ 4 HH B 80453 = (SYSclk)/(65536-[RL_THO, RL_TL0])/2
TO LAEFE12TAE :U(AUXR. 7/T0x 12=0)F ()% H B g A Ze=(S Y Sclk)/12/(65536-[RL_THO, RL_TLO0])/2
WIRC/T=1, N 38/ HERTOR AN KA N (P3. 4/T0) HH%k, 1M
iy B BRI = (TO_Pin CLK) / (65536-[RL_THO, RL_TLO0])/2
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ERTERORY 164 B Z E R RN IZF

1. C¥2Fr:

/* */

/* --- STC MCU International Limited */

/% - JH/RSTC 15 RNy HLE B #5019 1647 H 2 B AR A - ------ */

L L o e i DT T S — +/
1 WEERE R e F AR B 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; /lwork LED flash
}
}
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1

/* main program */
void main()

{
#ifdef MODEIT
AUXR = 0x80; /timer0 work in 1T mode
#endif
TMOD = 0x00; //set timer0 as mode0 (16-bit auto-reload)
TLO =TIMS; //initial timer0 low byte
THO =T1MS >>§; //initial timer0 high byte
TRO=1; /timer0 start running
ETO=1; //enable timer( interrupt
EA=1; //open global interrupt switch
count = 0; //initial counter
while (1); //loop
}
2. L4tz
/* */
/* --- STC MCU International Limited */
¥ - JHIRSTC 15 R 58 F HLE I #R0f 1662 B 2 B AR 5 - *
L E R L N e e LTI 7 ) N — */
3 T S U IR [ DA RSO TY g o —— )
/* */

;/* define constants */
#define MODEIT

#ifdef MODEIT

TIMS EQU 0B80OH
#else

TIMS EQU 0FA00H
#endif

;/* define SFR */
AUXR DATA 8EH
TEST LED BIT P1.0

;/* define variables */
COUNT DATA 20H

;Timer clock mode, comment this line is 12T mode, uncomment is 1T mode

;1ms timer calculation method in 1T mode is (65536-18432000/1000)

;1ms timer calculation method in 12T mode is (65536-18432000/12/1000)

;Auxiliary register
;work LED, flash once per second

;1000 times counter (2 bytes)
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ORG
LIMP
ORG

0000H
MAIN
000BH

LIMP  TMO ISR

;/* main program */
MAIN:
#ifdef MODEIT
MOV  AUXR, #80H ;timer0 work in 1T mode
#endif

MOV  TMOD, #00H ;set timer( as mode0 (16-bit auto-reload)

MOV  TLO, #LOW TIMS ;initial timer( low byte
MOV  THO, #HIGH T1MS ;initial timer0 high byte
SETB  TRO ;timer0 start running

SETB  ETO ;enable timer( interrupt
SETB EA ;open global interrupt switch
CLR A

MOV  COUNT, A
MOV  COUNT+I, A
SIMP  §

;initial counter

s

;/* TimerO interrupt routine */

TMO_ISR:
PUSH ACC
PUSH PSW
MOV A, COUNT
ORL A, COUNT+I ;check whether count(2byte) is equal to 0
INZ SKIP
MOV  COUNT, #LOW 1000 ;1ms * 1000 -> 1s

MOV  COUNT+1, #HIGH 1000

CPL TEST LED ;work LED flash
SKIP:

CLR C

MOV A, COUNT ;count--

SUBB A, #1

MOV  COUNT, A

MOV A, COUNT+1

SUBB A, #0

MOV  COUNT+I, A

POP PSW

POP ACC

RETI

END
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7.2.2 BRIL6ALERTRS), TEILFES]
PR SR E I 88 /T EER O1E L6 e i 28, R BTN

mxm/mxlz:o
SYSclk
=1 J
AUXR.7/T0x12=1

TO Pin 4+

TRO

TLO THO
(8 Bits)| (8 bit_s)J_’I TFO |—>lnterrupt

control

GATE
INTO

SEI &/ THERR ORI 1: 1662 E I 23

AR, ERES0HL B N 16467 i E%, HTLOMISAI A THOMISH ATt . TLORISHI RS H!
o) THOFEAL,  THOTH % H B AL TCONHF i3 Hi Ax H AL TFO

MGATE=0 (TMOD.3)i, #ITRO=1, MK #5114, GATE=1KF, FoVF AN AN INTOFE il 2
B850, IXFERISZBUAKSE M & . TROATCON 751748 I HIAL, TCONZY A7 2% 251 1 EL AR Th B 4
it W _E AT TCONBF 17 2 A4

MOT=0/F, 2 BIT I IER B R G B A0 S0, TOXT I B 4, TO TAEAE e i
Ko BOT=11F, ZEEIFER RNk rF 4 AP3.4/T0, RITOTAEAE %05 .

STC15F204EA R A5 WL € I 250 AP Eos 2. — R 12T, & 12N 8hint,
580518 LA 534 —FhR 1T, BN, EERAES80515H K124 .
TOM I 2R H RFIR T B8 5 A7 2R AUXRH I TOx 124 %€, W1 T0x12=0, TON| TAEFE12THER; Wi
T0x12=1, TOWM| TAEE1THE.
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7.23 ER2BLEHERER), TERNES
SRR 8/ RO AT BB SR H, W PR

- AUXR.7/T0x12=0
TFO Interrupt
SYSclk
¥ Togel
AUXR.7/T0x12=1 = 0ggle
onn [N N —o/i 0 CLKOUTO
i P3.5

TOCLKO

THO
(8 Bits)

SEIT &%/ TR o K 2: 847 F B f e

TLOM s B AN B ALTFO, T B THO R E 35 ATLO, THOWZA BHAFTE, H|IEERTHOA
BAAE,

HTOCLKO/INT_CLKO.0=1i, P3.5/T 1 AT B v 5E I #2011 CLKOUTO .
i I BHAUAR = TO i HH /2
WIERC/T=0, 58 B8/ THEERTO TAELE & i X
TO LAETEITREE(AUXR. 7/TOx 12=1) I [ H B B8R Z=(S Y Sclk) / (256-THO)/2
TO LAEFE12THL A (AUXR. 7/TOx 12=0) ] [ i H B 64 3T 2 =(S Y Sclk)/12/(256-TH0)/2
IRC/T=1, EI 38/THEESTOR XS SR kb Hi N (P3. 4/T0) 4, NI
A B ARIER = (TO_Pin_ CLK) / (256-TH0) / 2
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7.2.4 BRIFEDITHE), FEWF
XU L, RGN, LI RS HETRI B RO,

XA 230, MR 2 BT 2R0HITLO X THOE N2 NS HSAL T4 8% . 1 B s =3I )
P20 & . TLO &5 F BN 280354 : ¢/T+ GATE. TRO. INTOJZTFO. THOFR 5E v iE It #23)

B8 OB ESD , S @S 1TRI TR, BRET, THOFZS S 2 i 22190 1,

B3R TGN — IS AL e i &%/ TH B2 MU IR AL, AR A HLRA = et &8/ 4k
o B HIEH T i 88 /7 8880, R ETLA FAE 30 AH 24 FTR1=0, {F1Lit-%, MTOwS

PEAPIASE R & .

SYSclk

SYSclk

=12

N
JAUXR.7/T0x12=1

AUXR.7/T0x12=0

O
TO Pin g

AUXR.7/T0x12=0
I
E_I

THO

=1
- AUXR.7/T0x12=0

TR1

control

(8 Bits)

TF1

— Interrupt

SEIS/TH R0 B3 P8 A7 i Kt
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7.3 ERES/ TR TIER

IR 2 A 2STMODH (M 1(TMOD.5). MO(TMOD.4)f i 5 , E I 28 /1588 1A 3R A [F 1)
TAERE

7.3.1 RAO0(L6A BHER)RMIAIERF, BRI FIHEXER
SERER TSI 8/ MO L (EA T B BB 166 5, I FRIFTR -

AUXR.6/T1x12=0
Interrupt
SYSclk \0—¢
Togel
AUXR.6/T1x12=1 — oggle
TLI1 TH1
- (8 bis) ‘——o’ 0 CLKOUTI

control P34
£ S H
N TICLKO
RL_TL1 | RL_THI

SE I &%/ THEES 1RO 0: 160 B B HL 3

HGATE=0 (TMOD.7)if, WITRI=1, WJ5E M #8550, GATE=1MF, o B AhER4 A INT1E5 61 5
BFER1, IXFERT LBk BRI & . TRIHTCONTT F74% P IRI4% I 62,  TCONTF A7 75 #-r 1) B A Th RE 4 ik
W, E S TCONEFAZ 2R N 41

MCT=00f, ZBIFIIER: S RGN B0/ Ak, TR h A T4, T ARLE iy
Xo HBOT=10F, LI KEBERI MBI AP.S/TL, BITLTAEE 05 s

STC15F204EA F 41 5 5 LI 2 I 25 A AT o 2. — P2 12T, B 12N 8koinl,
5658051 B HUAHIE]: A4 —Fh 1T, B rehinl, EERE580518 FHLI1265.
T1 038 2 R IR T RE 37 A7 AR AUXRAF I TIx 12008, @R T1x12=0, TLW TAETEL2TAER; Wi
Tix12=1, T TAEAEITHE.

SE 31 2N B B AE 2SR THIAIRL TL1. RL TH15THIHEA [ —/M#idk, RL TLI
HTLIA [ —M k. 45 B 451 TAETERER0(TMODI5:4]/[M1,M0]=00B)#, [TL1, TH1] fJ¥%
HAEAITEL, T B4 E 3% [RL_TL1,RL THI1]HI N % 5 ¥3 A[TL1,TH1].

%T1CLKO/INT_CLKO.1=1I8, P3.4/TO%E RIS B A 7€ I 48 1 S 11 CLKOUT 1
B BPAIR = T i i 5/2
WRC/T=0, JEN &/ THEERTI AR E R
T1LAELE ITH (AUXR.6/T 1x12=1) I (¥ H I 8453 = (SYSclk) / (65536-[RL_THIL, 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 ERRAMMINIZF

1. CigFr:

/* */

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

/% - HRSTC 15 R 515 HLE I 25 11 1647 H ) B 3R 2 ---eeeem */

JRRE LISe T ) Ui P L 10 1 R — i
[ VG LERR T A L TR BT A T AR SR R - */
/* */

#include "reg51.h"

typedef unsigned char BYTE;
typedef unsigned int WORD;

I

/* define constants */
#define SYSclk 18432000L
#define MODEIT

#ifdef MODEIT

#define TIMS (65536-SYSclk/1000)
#else

#define TIMS (65536-SY Sclk/12/1000)
#endif

/* define SFR */
sfr AUXR = 0x8e;
sbit TEST _LED = P0"0;

/* define variables */
WORD count;

I

/* Timerl1 interrupt routine */
void tm1_isr() interrupt 3 using 1

{
if (count-- == 0)
{
count = 1000;
TEST _LED =! TEST LED;
}
}

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

//1ms timer calculation method in 1T mode

//1ms timer calculation method in 12T mode

//Auxiliary register
/Iwork LED, flash once per second

//1000 times counter

//1ms * 1000 -> 1s

//reset counter
//work LED flash

140



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 timer1 high byte
TR1=1; //timer] start running
ET1 =1, //enable timerl interrupt
EA=1; //open global interrupt switch
count = 0; //initial counter
while (1); //1oop
}
2. L4wIER:
/* */
/* --- STC MCU International Limited */
/% - JIRSTC 15 RAN R HLEN 211667 B 3 BN - *
LS ) el U a e L )i N — ol
M ABAERE R B R TR SRR TR SRR <-eeeeeee- */
* ¥

;/* define constants */
#define MODEIT

#ifdef MODEIT

TIMS EQU 0B800H
felse

TIMS EQU 0FA00H
#endif

;/* define SFR */
AUXR DATA 8EH
TEST LED BIT P1.0

;/* define variables */
COUNT DATA 20H

;Timer clock mode, comment this line is 12T mode, uncomment is 1T mode

;1ms timer calculation method in 1T mode is (65536-18432000/1000)

;1ms timer calculation method in 12T mode is (65536-18432000/12/1000)

;Auxiliary register
;work LED, flash once per second

;1000 times counter (2 bytes)
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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

;timerl 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--
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7.3.2 #RR1(161LERTEE), FEINFES]
R A MR R 6 R 5R, R TR

XR.()/Tlx 12=0
SYSclk
m
AUXR.6/T1x12=1

T1 Pin 4+

TL1 THI1
(8 Bits)] (8 bit_s)J_’I TF1 |—>lnterrupt

control

GATE
INT1

SEI &/ THEER 1RO 1 166 E I 23

RSN, ER A L E Y 16A0 AT $as, BTLIASAIANTHL SR FTH AR . TL1KI8 A7
FITHIHERE,  THL 50 th B BT TCONF % A% 5 R TF 1 .

GATE=0 (TMOD.7)ff, WITR1=1, MIERT #5114k, GATE=1KF, SR AN N INT 14 6] 2
I 281, SXRETTSEHLNK S M . TRIJITCON Z5474% P9 HOFE ML, TCONDY AF 28 %37 (1 BAK T RE
B, AT TCONZT /7 23 A4

MCT=00F, 2 B FFSCEBE B RGN B A/ i, TUG I bR T8, TL T RAE e iy
Ko HBOT=11F, ZHIERBIN BB AP3.S/T1, BITITAEEHHH05 5.

STC15F204EA R 5 5 F ALK E I 8547 P AP UH S0 . — Pl 12T, B 12ANI g,
558051 L HLAE s A —Fh R ITHER, BR8P, EERES8051 5 LK 1245 .
TR R R R D) RE 25 17 ARAUXRFH B TIx 120058, @SR T1x12=0, TIMTAEEI2TK; W
Tix12=1, T1 TAEFEITHER.
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733 ER2BUEHERER), TENED
HERER SR 28/ A LIEATT S B AR ISR MR, I FEFR.

- AUXR.6/T1x12=0
TF1 Interrupt

SYSclk NG
AUXRAG/TIXIZZI = Toggle

CLKOUTI

P3.4

TICLKO
(8 Bits)

SEIT &%/ TS 1 K 2: 807 F B

TL1 A EALTFL, T AR THI AR EFHFEATLL, THIARHRGRE, ERNTHIA
B,
X TICLKO/INT_CLKO.1=1HF, P3.4/TOE AL E v e i 25 1 B 204 HHCLKOUT 1 .
4 AT = T i /2
WRC/T=0, SER 88/ HHEa T AR E i B, )
T1 TAETE I T U(AUXR.6/T 1x12=1) {4t BB AT ZR=(S Y Sclk) / (256-TH1)/2
T1TAEFE12THE R (AUXR.6/T1x12=0) (1% H B £ 4 %8 =(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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opt£&
7.4 AIYmIERTEREE
STCI15F204EA & 5|4 3R] gmFE i 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 R FHIRC_CLKO/PO.O%E i H B

IRC_CLKO/PO.0 ) 0%t #2 4) FHIRC_CLKO%F 77 2 EN_IRCOf #4. X EEN _IRCO
(IRC_CLKO.7) "] KIRC_CLKO/PO.0% JHIEC B > Py 3 R/CHIR 37 i B i . @ I 12 B DIVIRCO
(IRC_CLKO.3)fi7 7] LA & P HFR/CHR 3 I8 B 1 i HE B 2 IRC_CLK/238 72 IRC_CLK/1(AN 73 4ii)

BN Rk Th e P9 77 %% . IRC_CLKO (Midik: 0xBB)
b7 - EN_IRCO :
1, JIRC_CLKO/PO.0E JHITC B N P I R/CHR % B i H
0, ANFLEFIRC CLKO/PO.0% HIEC B A P BFR/CHR % I

b3 - DIVIRCO :
1, AEBR/CHRT; I B 4 AR e 2041, gt I B4R = IRC_CLK/2
0, PNERRR/CHR ;N B0 0 AR A0 A, it N AR = IRC_CLK/1

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

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 i il b

CLKOUTO/P3.5 i b Hi 21 FHINT _CLKO %717 % I TOCLK Of7 47 il

CLKOUT1/P3.4 i &y tH 7% i FHINT_CLK O 77 2% [ T 1 CLK O 2 il

CLKOUTOFI 4 tH i 471 5 £ 2 I6F #5043 ], CLKOUT 1A i H B S5 Pl 5 P % 142 1, 4 ISE
SE I s 75 2 AR E I a4 AR R0 (1647 B 3 B 20) B2 (8 B B B , A E RV
R ) 5E B 8 P BT, S A5 CPU s S 3t Hh .

ErE IR R T e 5 AE %% . INT _CLKO (Mbsdik: 0x8F)
b6 — EX4 : SRS T4 (INT4)
b5 - EX3 : SCYFAMERHHTS (INT3) -
b4 - EX2 : RRVFAMERFWT2 INT2) .
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bl - TICLKO :
1, H4P3.4/TO% A & 4 72 B LI Bhdi U CLKOUTL, % Hi BBl Ae= T 13 HE #/2
A E I TR T L ARAE S i e 800 (1647 F 2 H A E0)
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
WERC/T=1, TEN /TR TR MRk s N (P3. 5/T1) i+,
i th BB 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)I [ th A28 = (SYSclk) / (256-TH1)/2
T1LAEFE12THEK (AUXR. 6/T1x12=0) B %67 A2 = (SYSclk)/12/(256-TH1)/2
WHRC/T=1, EN 8/ EEST U A Es ik (P3. 5/T1) %L, i
R8I ARIER = (T1_Pin CLK) / (256-TH1)/2
0, ANFUVFP3.4/TOE ML BT B o 5E IS 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 A5 5R0 (1647 1 2 F R 50) 1Y
WRC/T=00U:
TO TAEE 1 T (AUXR. 7/T0x 12=1) i} FI4 AR = (SYSclk)/(65536-[RL_THO, RL_TLO0])/2
TOT{E7E 12TH s AUXR. 7/T0x12=0) i} (14 HIA=E = (SYSclk) /12/ (65536-[RL_THO, RL_TL0])/2
RC/T=1, EI 3/ EETO R A B ik g (P3. 4/T0) 1%L, I
i th A B ARIZR = (TO Pin. CLK) / (65536-[RL_THO, RL_TLO0])/2
P E RS /T BB TO AR 7E E I B2 (S A BN B M), S e/T=0 HLI:
TOLAEEITEEA(AUXR. 7/TOx 12=1) i [ th Al 28 = (SYSclk) / (256-THO) / 2
TO TAEZE 12T 0(AUXR. 7/T0x 12=0) i [F 4 A% = (SYSclk) / 12 / (256-THO) / 2
IRC/T=1, I 38/ EEETOR 6 A B ik g A (P3. 4/T0) 1%L,
i H A8 ARER = (TO_Pin_ CLK) / (256-TH0) / 2
0, ANFUVFP3.5/TVE ML 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 (Hihb: 0x8E)

TOx12:

0, SEMF0ZESE80513HE, 12434,
1, TR E0RHEE —ALSi805111 1264, A

0, SEMIZAES80513HEE, 12534,
1, TR0 —ALS805111 1264, A

Tix12:
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R T E P77 2 IRC_CLKO/INT CLKO/AUXRICIE & A

sfr IRC_CLKO = 0xBB; / /N R R T B 2 AR #SIRC_ CLK O ikl 75 B
sfr INT_CLKO = O0x8F; / /N R R T B 2R AR SSINT  CLKOTI ik 75 B
sfr AUXR = OxSE; / /R Th e 25 A7 2 AUXR st ik 75 BH

FER T e P77 28 IRC_CLKO/INT CLKO/AUXRHMIC 28 = 7 8l -

IRC_CLKO EQU 0BBH SHTRS N AR IR T R 247 28 IRC_ CLK O il 75 B
INT CLKO EQU 8FH SHTHE TN (R R T B8 27 47 2 INT _ CLKOTI ik 75 B
AUXR EQU  8EH S RFIR Th RE 2717 28 AUXR [t ik 75 1

7.4.1 REBR/ICHET$hia B0 FZE T

1. CigFr:

/* */
/* --- STC MCU International Limited */
/% = JHIRSTC 15 ZF 5 HLI) N R/ CHF BT Y e m */
L i s YL s @ T 07 ) S — *
[ e L LI e L R RCE (ST T — Y
/* */
sfr IRC_CLKO = 0xbb; //EN_IRCO - - - DIVIRCO - - -

I

void main()

{

IRC_CLKO = 0x80; //1000,0000 P0.0 output clock signal which frequency is SYSclk
// IRC_CLKO = 0x88; //1000,1000 P0.0 output clock signal which frequency is SYSclk/2
while (1);
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2. LYmiER:

Jx */
/* --- STC MCU International Limited */
e VeR BTN T} G R Yo (i Y —— %
REAL ST Y a1 07 ) e — ol
M ABERR B R AT 1R SR R R SR e */
/* */
IRC_CLKO DATA 0BBH ;EN_IRCO - - - DIVIRCO - - -
;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,#88H ;1000,1000
;P0.0 output clock signal which frequency is SYSclk/2
SIMP  §
END
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7.4.2 ERER08Y T 4RAZET hie AN A2 Fr

1. Ci2F:

/* */
/* --- STC MCU International Limited */
/# - JH/RSTC 15 ZF 5 HL5E I 35 00 o] S A2 IS B A -- - */
P AN REBEAERR T Pl  BAE S R G R AR T, - - */
/% VEAERR T R B E R B T SR R TR R Y - */
* ¥
#include "reg51.h"

//

/* define constants */

#define SYSclk 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)
felse

#define F38 4KHz (65536-SY Sclk/2/12/38400)
#endif

/* define SFR */

sfr AUXR = 0x8e;
sfr INT _CLKO = 0x8f;
sbit TOCLKO = P3"5;

I

/* main program */
void main()

{

#ifdef MODEIT
AUXR = 0x80;

#endif
TMOD = 0x00;
TLO = F38 4KHz;
THO = F38 4KHz >> §;
TRO=1;
INT _CLKO = 0x01;
while (1);

}

/138.4KHz frequency calculation method of 1T mode

/138.4KHz frequency calculation method of 12T mode

//Auxiliary register
//External interrupt enable and clock output control register
/Itimer0 clock output pin

/timer0Q work in 1T mode

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

//initial timer0 high byte

//timer( start running

//enable timer0 clock output

//loop
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2. [LHwIERF:

/* */
/* --- STC MCU International Limited */
R VOR R Y Tyt Pt s Tk ooy — %
M AUREAERE B AE SR P 5 SRR, e */
P VEFERE A BOC R A TR R SR R - */
/* */

;/* define constants */
#define MODEIT

#ifdef MODEIT

F38 4KHz EQU OFF10H
#else

F38 4KHz EQU OFFECH
#endif

;/* define SFR */

;Timer clock mode, comment this line is 12T mode, uncomment is 1T mode

;38.4KHz frequency calculation method of 1T mode is (65536-18432000/2/38400)

;38.4KHz frequency calculation method of 12T mode(65536-18432000/2/12/38400)

AUXR DATA 08EH ;Auxiliary register
INT CLKO DATA 08FH ;External interrupt enable and clock output control register
TOCLKO BIT P3.5 ;timer0 clock output pin
ORG 0000H
LIMP  MAIN
;/* main program */
MAIN:
#ifdef MODEIT
MOV  AUXR, #80H ;timer0 work in 1T mode
#endif
MOV  TMOD, #00H ;set timer(O as mode0 (16-bit auto-reload)
MOV  TLO, #LOW F38 4KHz ;initial timer0 low byte
MOV  THO, #HIGH F38 4KHz ;initial timer0 high byte
SETB  TRO
MOV  INT CLKO, #01H ;enable timer0 clock output
SIMP  §
END
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7.4.3 EREF 189 AT 4IRS hie I AE e

1. CiZFr:

/* */
/* --- STC MCU International Limited */
AN SR LR VI VI St SLOIE LT E—— %/
7 PR EAERE P i FH BT SCE P SRR, e */
/% VSRR R e AR B T 2 AR TR AR - */
* ¥

#include "reg51.h"

1

/* define constants */

#define SYSclk 18432000L

//#define MODEIT

#ifdet MODEIT

#define F38_4KHz (65536-SY Sclk/2/38400)

felse

#define F38_4KHz (65536-SYSclk/2/12/38400)

#endif

/* define SFR */

sfr AUXR = 0x8e;
sfr INT _CLKO = 0x8f;
sbit TICLKO = P3"4;

/1

/* main program */
void main()
{
#ifdef MODEIT
AUXR = 0x40;
#endif
TMOD = 0x00;
TL1=F38 4KHz;
TH1 =F38 4KHz>>§;
TR1=1;
INT CLKO = 0x02;

while (1);

/138.4KHz frequency calculation method of 1T mode

/138.4KHz frequency calculation method of 12T mode

//Auxiliary register
//External interrupt enable and clock output control register
/ftimerl clock output pin

/timer] work in 1T mode

//set timer1 as mode0 (16-bit auto-reload)
//initial timer1 low byte

//initial timer] high byte

//timerl start running

//enable timer1 clock output

//loop

//Timer clock mode, comment this line is 12T mode, uncomment is 1T mode
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2. ICYRIEFF:

/* */
/* --- STC MCU International Limited */
/¥ - JFEIRSTC 15 Z 51 B P WL FE I 25 1 F) 7T £h A B A - - %)
Jl B o ey Y S ) RS B e N S D 2SR ) —— */
AR TR el e I L S Y S5 31020 98 ] — */
/* */

;/* define constants */
#define MODEI1T

#ifdef MODEIT
F38 4KHz
#else

F38 4KHz
2/38400)
#endif

;/* define SFR */

EQU OFF10H

EQU OFFECH

;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 (65536-18432000/2/1

AUXR DATA 08EH
INT_CLKO DATA  0SFH
T1CLKO BIT P3.4
ORG 0000H
LIMP MAIN
;/* main program */
MAIN:
#ifdef MODEIT
MOV  AUXR, #40H
#endif
MOV TMOD, #00H
MOV TLI, #LOW F38 4KHz
MOV THI, #HIGH F38_4KHz
SETB TRI1
MOV INT CLKO, #02H
SIMP §
END

;Auxiliary register
;External interrupt enable and clock output control register
stimer] clock output pin

stimerl work in 1T mode
;set timerl as modeO (16-bit auto-reload)
;initial timerl low byte

;initial timerl high byte

;enable timerl clock output
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7.5 HEMIntel 80518 5 #l EBTEF0/1 52 FH 25451

(1Y it /THEEs S afs, WS H RS, EF e /8 e i, i Te
= 10ms, FHHHN12MHz, &F10ms[H] EHIERGH . EE TAET 1. tHHEA T EIE: K8
PSIHIME NFOH, 8L WI{E ANDSH.

(D) VIarE

FIBHIAaAE, — AR SRR TR e B ZE R e I/ TR as AT Th e i3 M S RO E S TE.
FEFF, BTG RE P AR -

START:
. FREFER
MOV SP, #60H s WEHERR X 1
MOV TMOD, #10H s EEETL. e, TE R
MOV TH1, #ODSH s WEETTIHEIE
MOV TL1, #OFOH s WERFE T IHEWIE
SETB  EA ;
} FEsfut
SETB  ETI1 ;
s HAh Vs
SETB  TRI1 s AT AT
rak TP
(2) MRS FER
INTT1: PUSH A ;
PUSH DPL :}i)ﬁ[%%?}ﬁ
PUSH DPH ;
MOV TL1, #HOFOH ; .
}E%Em@
MOV THI, #ODSH ;
o PR ALFE AR
POP  DPH ;
POP  DPL ; } Wik e
POP A ;
RETT ;3 Iz
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XRJER T RIS FREFFIIFEANM 0. STCI5F204EA R 51 8 (LA b s T o 2w I
B NRETWIERAEESN T RIC, —BORAEHK, HF R B E IR PR
FT R XL AT

[F12)  FIFE IS /v S 0B e I/ TR 11 T 11 50 B4 M0 m B s N ity 11 7 2 FH 1

FESEE N ] R gt i LR PSR B INTORTINT LANE Y, 1 i /v Eds 3
2o, WA TSI AN i Wil . B € I /T30 Lo SR AR B X AR 7 =X
2 CHZIFEN) , WEIFEWIME R, T g DN — S sk AR bk, THE08s BRI E 0% H
B R R W SRAREALTF UL, [ BRI A EE, AR 1 850> i
Hi. MAER/THEEST (T KRB R R AP W RS Ry A B . HARR P om i i h -

(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 : WHEEMN /A, U2
MOV TL1, #OFFH s WEITHEUR AL
MOV THI, #OFFH
SETB  EA TR
SETB  ETI o JFERE /TS T
TR1 s JABNER/THEER LT

SETB
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(2) PWIRFIES (BRI IS )

INTER:

ORG

PUSH
PUSH
PUSH

POP
POP
POP
RETI

1000H
A

DPL
DPH

DPH
DPL

S T AR 55 A ) 2 AR 3

; } B NHART

} AL R

; } Bl R R

; R [Al

[#15) N ARG FR@EEPL. OFIPL. 14 5% H #8200 n sF1400 v sHI7 . Nk, RS
RN /T80 (T0) , ER RS, FEMWON6MHz, TP=2u s, Zi1-543E R % ECNICHA

38,

ARy B il 4 -

(1) WIgatere B

PLTO:

MOV
MOV
MOV
SETB
SETB
SETB
SETB
SETB

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

;. WETOERM RS
s WETLOYIA
s W ETHOWIE

=}¥FEPI$'E
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(2) T IBT AR 25 72 7 B
1)

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

2)

INT1P
MOV THO, #38H s BT EAIME
CPL P1.1 3 WPL 1 HE 5 BUR
RETT 3 IR [E]

FE SR N FH R 2 TR A T R T

(1) SERF/ Tk (K S

SERS /RS R At BUE 2T Rl O%E Y 1 BN LE SR P A 2], el A RRAE A B Bl it
A7 o AEAN IR0 375 5K F W7 21 FE LR 2 A B 1 L AR BEAE AL IR (RIS, LK A I it I R
BB A RTAR, — AR EN 3SRl L, ey Semf A B Rik%E. K%
WO 7 6 ] BIE AT, AE R BORSCIN PR 237 5 DR AT AME S Tt -

T ey e b S S PRI TR SE RN, X E I/ B AR5 R0 B A A S —
e R v T S S T SR A S AR B R 22 RN 2 IR HAE SR AN Wit e v/ H A
Trh T N GERS , DU R R S5 R B BOME R SRR 1A T BE T SRR,
Il FH T Il S

Blane e w7 RIBCE R o, BT IR ERRE S A S iR 2. X A& VR A
NBHMEINECNRD RGUIRRIRE . FTIEEIAAME, BIE R WIR S A2 0 THx . TLx B Hr & 1T
BAMERS, BORETHx TLx M IE10%E B SCHHT MOJTAr Ak Sk tHAE B, JF A2 2 R T B
FATE R E . R AME T
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CLR EA s 2R

MOV A, TLx s BRTLxH St A

ADD A, HLOW : LOWA SR 19 v B9
MOV TLx, A o WERFITHEIE
MOV A, HHIGH s T T XA
ADDC A, THx T ECME M
MOV THx, A : BT it EE

SETB  EA 3 JEHR I

(2) BIAFEBGSATH T EUE

TEBNASTHGSAT 1 I /TH B T BB R, WRAINER, e se e . XRFEDNA
A HELE A — B 2[R R B THx AN TLx A Sl . bedn, SRR TLx R T, BRA e i /i S b
TIBATIRA, TELTLxA WA 7= AR M THxEAL, T 7E B2 THR AT S = AR HEAL,  IX I 15245 ) THx AN 0f
T [FFE, JoiETHEIETL ] G H 4 .

—Fh T A VR SRR THR, JEIRTLx, K OR AR I THEEAT FL B 2 W s
MOEARSE, AT E e R B, BUEE BRERE, EERANE RO EE. E

AR AR L R
RDTM: MOV A, THx ; BEHLTHX A
MOV RO, TLx ; EELTLxfEROH
CJNE A, THx, RDTM ORI IRTHXAR, 5 AHAE, A1)
o HIERS, FEFAE FIAT, 75 0 B3
MOV RI, A . W THxAE TR
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E8E KB OSSR

8.1 7| ERTRROSCINAR I & O RYIXAZF
RS0 T MEE L6 B EE S SR,

1. CiZFF:

/% %/
/* --- STC MCU International Limited */
/¥ - JFRSTC 15 Z51 LRI FH 52 I 2 0SE BUBEAL A 11 D e/
J /1L ey Y e N e I a1 (S RE Y o) O — %)
/% AELERR PPl S B PR AR T R PO R e */
/% %/

#include "reg51.h"

//define baudrate const
//BAUD = 256 - SYSclk/3/BAUDRATE/M (1T:M=1; 12T:-M=12)
/INOTE: (SYSclk/3/BAUDRATE) must be greater than 98, (RECOMMEND GREATER THAN 110)

/[#define BAUD  0xF400 // 1200bps @ 11.0592MHz
/[#define BAUD  0xFAO00 //2400bps @ 11.0592MHz
/[#define BAUD  0xFDOO // 4800bps @ 11.0592MHz
/[#define BAUD  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  0xFDOO /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; //define UART TX/RX port
sbit TXB = P3"1;

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

BYTE TBUF,RBUF;
BYTE TDAT,RDAT;
BYTE TCNT,RCNT;
BYTE TBIT,RBIT;
BOOL TING,RING;
BOOL TEND,REND;

void UART INIT();
BYTE t,r;
BYTE buf16];

void main()

{

TMOD = 0x00; /timer0 in 16-bit auto reload mode
AUXR = 0x80; //timer0 working at 1T mode
TLO = BAUD;
THO = BAUD>>§; //initial timer( and set reload value
TRO=1; /ftiemr0 start running
ETO=1; //enable timer( 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;
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1

//Timer interrupt routine for UART

void tmO() interrupt 1 using 1

{
if (RING)
{
if (--RCNT == 0)
{
RCNT = 3; //reset send baudrate counter
if (--RBIT == 0)
{
RBUF = RDAT; //save the data to RBUF
RING =0; //stop receive
REND =1; //set receive completed flag
}
else
{
RDAT >>=1;
if (RXB) RDAT |= 0x80; //shift RX data to RX buffer
}
}
}
else if ('RXB)
{
RING =1; //set start receive flag
RCNT =4; //initial receive baudrate counter
RBIT=9; //initial receive bit number (8 data bits + 1 stop bit)
}
if (--TCNT ==0)
{
TCNT =3; //reset send baudrate counter
if (TING) //judge whether sending
{
if (TBIT == 0)
{
//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

b
I

//initial UART module variable

void UART _INIT()

{
TING =0;
RING =0;
TEND = 1;
REND = 0;
TCNT =0;
RCNT = 0;

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
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2. LHRiIET:

/*

/* --- STC MCU International Limited

% - WRSTC 15 FF1 8 P LR 20 280 ST AL 8 11 T filormmemer®/
L S T R 0 e @ () 07 ) e — Jl
AE Il S e Ty e SR IGI g ) —— *

/*

s

;define baudrate const
;BAUD = 65536 - SYSclk/3/BAUDRATE/M (1T:M=1; 12T:M=12)
;NOTE: (SYSclk/3/BAUDRATE) must be greater than 75, (RECOMMEND GREATER THAN 100)

:BAUD
:BAUD
:BAUD
:BAUD
:BAUD
:BAUD
:BAUD

:BAUD
:BAUD
:BAUD
:BAUD
:BAUD
:BAUD
BAUD

:BAUD
:BAUD
:BAUD
:BAUD
:BAUD
:BAUD
:BAUD

EQU
EQU
EQU
EQU
EQU
EQU
EQU

EQU
EQU
EQU
EQU
EQU
EQU
EQU

EQU
EQU
EQU
EQU
EQU
EQU
EQU

0F400H
OFAOOH
OFDOOH
OFE80H
OFF40H
OFFAOH
OFFCOH

0ECOOH
0F600H
O0FBOOH
OFD80H
OFECOH
O0FF60H
OFF95H

0E800H
0F400H
OFAOOH
OFDOOH
OFE80H
OFF40H
OFF80H

: 1200bps @ 11.0592MHz
: 2400bps @ 11.0592MHz
: 4800bps @ 11.0592MHz
: 9600bps @ 11.0592MHz
:19200bps @ 11.0592MHz
:38400bps @ 11.0592MHz
:57600bps @ 11.0592MHz

: 1200bps @ 18.432MHz
: 2400bps @ 18.432MHz
: 4800bps @ 18.432MHz
: 9600bps @ 18.432MHz
:19200bps @ 18.432MHz
:38400bps @ 18.432MHz
:57600bps @ 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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;define UART TX/RX port

RXB BIT P3.0
TXB BIT P3.1

;define SFR

AUXR DATA 8EH

;define UART module variable

TBUF DATA O08H ;(RO) ready send data buffer (USER WRITE ONLY)
RBUF DATA 09H ;(R1) received data buffer (UAER READ ONLY)
TDAT DATA 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
MODULE)
RING BIT 20H.1 ; receiving flag (RESERVED FOR UART MODULE)
TEND BIT 20H.2 ;sent flag (SET BY MODULE AND SHOULD USER CLEAR)
REND BIT 20H.3 ; received flag (SET BY MODULE AND SHOULD USER CLEAR)
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

;TimerO interrupt routine for UART

ORG 000BH

PUSH ACC ;4 save ACC

PUSH PSW ;4 save PSW

MOV  PSW, #08H ;3 using register group 1

L _UARTSTART:
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B
B
L RSTART:
SETB
MOV
MOV
SIMP
L RING:
DINZ
MOV
L RBIT:
MOV
MOV
RRC
MOV
DINZ
L _RSTOP:
RLC
MOV
CLR
SETB

DINZ
MOV
JNB
MOV
INZ
L _TSTART:
CLR
MOV
MOV
IMP
L TBIT:
MOV
SETB
RRC
MOV
MOV
DINZ
L_TSTOP:
CLR
SETB

L UARTEND:
POP
POP
RETI

RING, 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

R, #9

L TEND

A, R2

C

A

R2, A

TXB, C

R, L_TEND
TING

TEND

PSW

ACC

;4 judge whether receiving
; check start signal

; set start receive flag

; initial receive baudrate counter

; initial receive bit number (8 data bits + 1 stop bit)
; end this time slice

;4 judge whether sending
;2 reset send baudrate counter

;3 read RX port data

;1 and shift it to RX buffer

;1

;2

;4 judge whether the data have receive completed

; shift out stop bit

; save the data to RBUF

; stop receive

; set receive completed flag

;4 check send baudrate counter
;2 reset it

;4 judge whether sending

;1 detect the sent bits

;3 "0" means start bit not sent

; send start bit

; load data from TBUF to TDAT

; initial send bit number (8 data bits + 1 stop bit)
; end this time slice

;1 read data in TDAT

;1 shift in stop bit

;1 shift data to CY

;2 update TDAT

;4 write CY to TX port

;4 judge whether the data have send completed

; stop send
; set send completed flag

;3 restore PSW
;3 restore ACC
;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 ;clear RAM
CLR A
MOV  @RO, A
DINZ RO, $-1
MOV  SP, #7FH ;initial SP

;system initial

MOV  TMOD, #00H ;timer( 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 ;tiemr( start running

SETB  ETO ;enable timer( interrupt

SETB  PTO ;improve timer0 interrupt priority
SETB EA ;open global interrupt switch

LCALL UART_INIT

MAIN:

JNB  REND, CHECKREND :if (REND)

CLR  REND :{

MOV A, RPTR : REND = 0;

INC  RPTR : BUFFER[RPTR++ & 0xf] = RBUF;
ANL A, #OFH )

ADD A, #BUFFER :

MOV RO, A :

MOV ~ @RO, RBUF :
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CHECKREND:

JNB  TEND, MAIN
MOV A, RPTR
XRL A, WPTR

1z MAIN

CLR  TEND

MOV A, WPTR
INC  WPTR

ANL A, #OFH
ADD A, #BUFFER
MOV RO, A

MOV  TBUF, @RO
SETB  TING

SIMP  MAIN

END

;if (TEND)

31

; if (WPTR != REND)

; {

: TEND = 0;

; TBUF = BUFFER[WPTR++ & 0xf];
; TING=1;
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8.2 | ERTEE

1. C¥EF:

SEIAR U R ORI A2 Fr
—— BRI TIEE 16 B B R

/*

/* --- STC MCU International Limited
/% - JH/RSTC 15 FR 5 WL e B 2% 1 SEURSHUL H 11 DB
/% QR RE Y A B S R SRR
/* VSRR P R BT R IR A T R I B R AR T

/*

#include "reg51.h"

//define baudrate const
//BAUD = 256 - SYSclk/3/BAUDRATE/M (1T:M=1; 12T:-M=12)

//INOTE: (SYSclk/3/BAUDRATE) must be greater than 98, (RECOMMEND GREATER THAN 110)

//#define BAUD
//#define BAUD
//#define BAUD
//#define BAUD
//#define BAUD
//#define BAUD

//#define BAUD
//#define BAUD
//#define BAUD
//#define BAUD
//#define BAUD
#define BAUD

//#define BAUD
//#define BAUD
//#define BAUD
//#define BAUD
//#define BAUD
//#define BAUD
//#define BAUD

0xF400
0xFA00
0xFDO00
0xFE80
0xFF40
0xFFAO

0xEC00
0xF600
0xFBO00
0xFD80
0xFECO
0xFF60

0xE800
0xF400
0xFA00
0xFDO00
0xFE80
0xFF40
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;

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 buf[16];
void main()
{
TMOD = 0x00; /timer1 in 16-bit auto reload mode
AUXR = 0x40; //timer]l working at 1T mode
TL1 =BAUD;
TH1 = BAUD>>g; //initial timerl and set reload value
TR1=1; /ftiemrl start running
ET1=1; //enable timer] 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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/1
//Timer interrupt routine for UART

void tm1() interrupt 3 using 1

{
if (RING)
{
if (--RCNT == 0)
{
RCNT = 3; //reset send baudrate counter
if (--RBIT == 0)
{
RBUF =RDAT; //save the data to RBUF
RING =0; //stop receive
REND =1; //set receive completed flag
}
else
{
RDAT >>=1;
if (RXB) RDAT |= 0x80; //shift RX data to RX buffer
}
}
}
else if ('RXB)
{
RING =1; //set start receive flag
RCNT =4, //initial receive baudrate counter
RBIT=9; //initial receive bit number (8 data bits + 1 stop bit)
}
if (--TCNT == 0)
{
TCNT =3; //reset send baudrate counter
if (TING) //judge whether sending
{
if (TBIT == 0)
{
TXB = 0; //send start bit
TDAT =TBUF; //load data from TBUF to TDAT
TBIT =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. JCHRIET:

/*

/¥ --- STC MCU International Limited

* - FORSTC 15 RANE BRI I 5819 BUREALER 1) e/
R L TR I L 11 1S @ T [ CE T A — *
R LS s LUl LR il sy — %

/*

s

;define baudrate const
;BAUD = 65536 - SYSclk/3/BAUDRATE/M (1T:M=1; 12T:M=12)
;NOTE: (SYSclk/3/BAUDRATE) must be greater than 75, (RECOMMEND GREATER THEN 100)

:BAUD
:BAUD
:BAUD
:BAUD
:BAUD
:BAUD
:BAUD

:BAUD
:BAUD
:BAUD
:BAUD
:BAUD
:BAUD
BAUD

:BAUD
:BAUD
:BAUD
:BAUD
:BAUD
:BAUD
:BAUD

EQU
EQU
EQU
EQU
EQU
EQU
EQU

EQU
EQU
EQU
EQU
EQU
EQU
EQU

EQU
EQU
EQU
EQU
EQU
EQU
EQU

0F400H
OFAOOH
OFDOOH
OFE80H
OFF40H
OFFAOH
OFFCOH

0ECOOH
0F600H
0FBOOH
OFD80H
OFECOH
OFF60H
OFF95H

0E800H
0F400H
OFAOOH
OFDOOH
OFE80H
O0FF40H
OFF80H

: 1200bps @ 11.0592MHz
: 2400bps @ 11.0592MHz
: 4800bps @ 11.0592MHz
: 9600bps @ 11.0592MHz
:19200bps @ 11.0592MHz
:38400bps @ 11.0592MHz
:57600bps @ 11.0592MHz

: 1200bps @ 18.432MHz
: 2400bps @ 18.432MHz
; 4800bps @ 18.432MHz
: 9600bps @ 18.432MHz
:19200bps @ 18.432MHz
:38400bps @ 18.432MHz
:57600bps @ 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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;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 O0OAH ;(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 O0DH ;(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, #O08H ;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
MOV
MOV
SIMP
L RING:
DINZ
MOV
L RBIT:
MOV
MOV
RRC
MOV
DINZ
L_RSTOP:
RLC
MOV

DINZ

MOV
JNB
MOV
INZ

L _TSTART:
CLR
MOV
MOV
IMP

L TBIT:
MOV
SETB
RRC
MOV
MOV
DINZ

L_TSTOP:
CLR
SETB

L UARTEND:
POP
POP
RETI

RING

REND

TING
TEND

PSW
ACC

L_

REND

_TEND

; set start receive flag

; initial receive baudrate counter

; initial receive bit number (8 data bits + 1 stop bit)
; end this time slice

;4 judge whether sending
;2 reset send baudrate counter

;3 read RX port data
;1 and shift it to RX buffer
;1

2

s

;4 judge whether the data have receive completed

; shift out stop bit

; save the data to RBUF

; stop receive

; set receive completed flag

;4 check send baudrate counter
;2 reset it

;4 judge whether sending

;1 detect the sent bits

;3 "0" means start bit not sent

; send start bit

; load data from TBUF to TDAT

; initial send bit number (8 data bits + 1 stop bit)
; end this time slice

;1 read data in TDAT

;1 shift in stop bit

;1 shift data to CY

;2 update TDAT

;4 write CY to TX port

;4 judge whether the data have send completed

; stop send
; set send completed flag

;3 restore PSW
;3 restore ACC
;4 (69)
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>

;initial UART module variable

UART_INIT:
CLR  TING
CLR  RING
SETB  TEND
CLR  REND
CLR A
MOV  TCNTA
MOV  RCNTA
RET

>

;main program entry

RESET:
MOV RO, #TFH
CLR A
MOV  @RO, A
DINZ RO, $-1
MOV  SP, #TFH
;system initial
MOV  TMOD, #00H
MOV  AUXR, #40H
MOV  TLI, #LOW BAUD
MOV  THI, #HIGH BAUD
SETB  TRI
SETB ETI
SETB PT1
SETB EA
LCALL UART_INIT
MAIN:
INB REND, CHECKREND
CLR REND
MOV A, RPTR
INC RPTR
ANL A, #0FH
ADD A, #BUFFER
MOV RO, A
MOV ~ @RO, RBUF

;clear RAM

;initial SP

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

;set reload value

stiemr] start running

;enable timer! interrupt

;improve timer] interrupt priority
;open global interrupt switch

:;if (REND)
i

R REND = 0;

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

s
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CHECKREND:

JNB  TEND, MAIN
MOV A, RPTR
XRL A, WPTR
1z MAIN
CLR  TEND
MOV A, WPTR
INC  WPTR
ANL A, #OFH
ADD A, #BUFFER
MOV RO, A
MOV  TBUF, @RO
SETB  TING
SIMP  MAIN
END

if (TEND)

2 {
; if (WPTR != REND)

R TEND = 0;
; TBUF = BUFFER[WPTR++ & 0xf];
R TING=1;
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h

FOE STCI15F204EA RSB K #HEYA/DAE H#a2
9.1 A/DEEHRESHIZEH

STC15F204EA R 51 51 i HLADC (A/D#%#rds) M5 R a0 N BTN
ADC_CONTR Register
|ADC7POWER| SPEEDI1 | SPEEDO | ADC _FLAG | ADCﬁSTARTl CHS2 |CHSl | CHSO0 |

| |

U 5B L T A/DE:HE R A7 88

FFIRCHS2/CHS 1/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 —

I

\/

\

BIR LR
EREE

NRERRE

10-bit DAC <$::—

ADC_RES[7:0]
[apc_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 HH  HLADCH 2 B IE R G, LS . BRI A /748 10f7DAC, #%
&t B 2547 2% (ADC_RESHHADC RESL) L JZADC CONTRAA .

STC15F204EA R 51 5. 7 WL ADC 2B IR LB RIADC . 3B IR ELEZADC FH — AN PR AR #8 FND/ AF%
Page R i, B IR LRGP, R s (MSB) FRG, P s A — i N H 5 N B D/ AR e 2%
T, St Z R EREL, A BT I AT BB VORI N B AR . B IR LA
A/D¥EH 2 BAT S S, DRI A

M EEE LLE H, B2 BT, KB ADCO~7 IR R N IR A s . F %k
/HEEE 3 2% (DAC) 5 3 A I & 5 4 N AR 08 i b e a8 b A7 Lh e, o B &5 SRR A7 213 Ik
ELi 2 A7 2%, BB R b S gt e e g R . A/DFEHREE R G, TR 1L 34 BARAT 3]
ADCHE 4 &8 SR 25 /7 23 ADC_RESHIADC RESL, [AJRf, B AZADCEE |27 47 #5ADC_CONTRH FRJA/D#%
E R AR EAIADC FLAG, DALFE B 25 B 1 rb I i o R ROLIE 1 F 8 36 4 i) i ADC 42 1) 25 17
ADC_CONTRH FJCHS2~CHSORi 7 »  ADC) % 48 3 P F ADCH i) 5 77 #% -1 ¥ SPEED 1 FISPEED O 7€ -
TEAE FHADCZ /I, MSGZ5ADCEHE, /& B AT ADCEE | 25 A7 4% H TADC_POWERAY
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W B A 10 45 8, TN AR :

Vin
Vce

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

LB SSAY VUSRI A7 U (A TN WA

Vin
Vce

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

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

9.2 5A/ID¥# B XN T Fa

EjSTC15F204EA 251 8 i HLA/D B AR S B 7255 T F R AT o

fr bt X HLAF 5
MSB LSB

R fiik Hudl: EEnA[E]

P1 Analog Function
Configure register

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

P1ASF 9DH P17ASF|P16ASF|P15ASF|P14ASF|P13ASF|P]2ASF|PllASFlPIOASF 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

Interrupt Priority

BSH - |pvp|paDC| - [PpTi]PXI | PTO | PXO
Low

Ip

x00x 0000B
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1. PO EEIEHI Z F2SP1ASF

STC15F204EA 2 51| B - HLIGA/DEE ¥ I ZEP1 L1 (P1. 7-P1. 0), A 8104 & A/ DL 1 58,
TR RIS 2 300KHZ (303 IR/ FP) o SESHLIES ATIA/D, B (R LRSI . FEE A AN . B
i BUERINA, EREAEPIE NS ERRT/00, AT DU B 5 A S B P AT ]
— PRV B AA/DE R, ANEVEAA/DEFHIIPL O AT 4k S/ A T/0 0 GBI RERBIN) « FEE
SNA/DAE ) 75 S0 PIASFARF BR Th RE A7 A7 2% FR AOAR ML BN 17, KRR R 138 B oA Th
A& PIASFE /788 k& =R T -
P1ASF : P1 BT Reda ] 25 47 %

SFR name | Address | bit B7 B6 B5 B4 B3 B2 Bl BO
P1ASF 9DF name | P17ASF | P1I6ASF | PISASF | P14ASF | P13ASF | P12ASF | P11ASF | P1I0OASF
P1ASF[7:0] P1. xflThAE JHPIASFEF A7 A bk >y . [9DH] CAREREIEAT A7 F-41k)
PIASF.0=1 P1. O LR AR T EEA /DI
PIASF.1 =1 P1. 1R R T EEA /DS
P1ASF2=1 P1. 2 E AR T BEA /DA
P1ASF3 =1 P1. 3R AR T BEA /DA
PIASF4 =1 P1. ATE AR BEA /DA
P1ASF.5=1 P1. 5 FEARALL T REA /DA
PIASF.6 =1 P1. 6 IR R T EeA /DI H
PIASF.7=1 P1. TEHE R D EEA /DI

2. ADCiz#l|ZF F8ADC_CONTR
ADC_CONTRZF A7 2% 1A% =0l R -
ADC_CONTR : ADCH% |27 17 %

SFR name

Address

bit

B7

B6

BS5

B4

B3

B2

B1

BO

ADC_CONTR

BCH

name

ADC_POWER

SPEED1

SPEEDO

ADC_FLAG

ADC_START

CHS2

CHS1

CHSO0

XFADC_CONTRAFAFas BEATHRAE, BLEIZAIMOVIR{EIE /), AZH] 57 M ‘8 6.

ADC_POWER: ADC HEyEHHIfr .
0: JHIADC HLIE
1: FTTFA/DFEHr s FE Y.
G N 2 N A R b rEAR AT, KFADCHR YRS, EPADC_POWER =0, WIF%KIhiE. B
A/ DFEHRT— E BHHA/DEYE CATIF,  A/DE;Hss o5 ¢ A /DL ] PR Dh#E, ]
Ka‘elﬂégﬂikﬂ FF N EBA/DFEWASL YR, TG M ER, SN EERE S, A
A/ DEH
VS BIA/DEH T, TEA/DECIREE R 2 AT, ASCRAEA /00 FPIRAS, B RIF ks EA/D
i, QIR E I A%/ B AT O/ R T RGP AT
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SPEED1, SPEEDO: AL Hie i % H ok 5 47 i o7

SPEEDI1

SPEEDO

A/DEE T S [A)

1

1

Q0NN b B AL e — Ik, CPULAEAZR2 IMHZ I,
A/ D 3% [ 24 300K Hz

1 0 180 B ) B A 4 — Ik
3604 ] B %% 45— Ik
0 540/ s P& 55 6 — Ik

ADC_FLAG: MEAUH Mg e e e AbR S5 AL, A/ DIFeHSE MR, ADC FLAG = 1, ZEHEAIHEKO.

AEFEN/D Fet e pE AL B A W, 38 R B RS S AL/ DR 2

HEEW A/ DI TER G, ADC FLAG = 1, —EEHARHO.,
ADC_START : A% e g (ADC) He e Jm szl fr, WE N “17 B, IR, #4515 M0,

CHS2/CHS1/CHSO0: ##l4im NifiEi%k$:, CHS2/CHS1/CHSO

CHS2

CHSI1 | CHSO | Analog Channel Select (Rl N\ i 1% #%)

0

0

0

P P10 /ENA/DFIANKH

EFE PL 1 AENA/DRIAK

P P12 AENA/DEIANKH

EFE P13 AENA/DEIANKH

WP P14 AENA/DFINKH

i PL5 1ENA/DRIAKR

EPE P16 fENA/DEIANKH

— ===l |o

el Bl =1 K= BN Bl R

el E=1 B E=N N el e

B PL7T /E A/ DK H
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3. AIDC¥ 45 R & F8ADC_RES. ADC_RESL
FER DI RE 77 2 45ADC_RESFIADC RESLZFAE#S FH T ORAFA/ DI 25 5, Fb sl F -

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
- Zi A7 a8 AL

A/DiF R EE R . . ) ; .
ADC RESL| BEh et ADC_RES1|ADC_RESO

STC15F204EA R 41 ¥ WL LORLA /D% e 45 SR 1) i 8 AL A7 JAEADC_RES R, R 2457 A7 i {E
ADC_RESLEE247 7.

R RRGE R I0A 5 R, % T AR

Vin
Vce

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

LUE A EURDAY B ESIAZ B SO /T AS A i

Vin
Vce

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

A, ViR ABHE N BB R, Vee A BT HLSERR TAERE, 8 AL AR IEAE N
S H L.

4. hli R 15 FER1E
IE : i uir & frde (AIA2FH00)
SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO

IE ASH |name | EA | ELVD | EADC | - | ETI | EXI | ETO | EX0
EA: CPURIH TR E, EA=1, CPUJFCH I, EA=0, CPUBRKATA - WriE.

EA AR F A2 A5 A B o 78 F R R R4 ) o B8 o BT 1 S A2 EA R 1] LA 52 2% s 5

O 114 W e 14 s o

EADC : A/DE#rb W o ¥Fz, EADC=1, Fo¥FA/DEEHFKr, EADC=0, ZE1-A/DEEHHrblk.

5. RET LA RITHI T F51P
IP: i e gids il arf7ds (AT 67 3-4k)
SFR name | Address | bit B7 B6 B5 B4 | B3 B2 Bl BO
1P B8H name - PLVD | PADC - PTI1 | PX1 | PTO | PXO0
PADC : A/D¥ ¥l e #1460, PADC=1, A/D#E by e SN & ot 2% A I s
PADC=0, A/DEe4rlWisE ORIk
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9.3 A/D3L# ELRY 1 F 2% B%

/

P61 28 P25

P27 ]2 27 [1p24
ADCOPLO[]3 26 P23
ADCI/PLI[ |4 w2 25 [Ir22
ADC2/P12[5 % 24 [Jp2.1
ADC3P13[J6 oll\é 23 [_]P2.0/RSTOUT_LOW
ADC4P14[]7 7 22 [ ]P3.7/INT3
ADCS/P15 [ 8 AN 21 [peiNT2
ADC6/P1.6[]9 % 20 []P3.5/T1/CLKOUTO
ADC7/PLT[] 10 ) 19 ] P3.4/T0/CLKOUT!I

IRC_CLKO/RST/P0.0 | 11 o0 18 [_]P3.3/INTI

Vee[ |12 17 [ P3.2/INTO

Po.1[]13 16 []P3.1

Gnd[]14 15 [ p3.0/INT4

A/DEEHRZEPLI, P1.0 — P1. 73:81%

ATpRLLE K .
T—D—ﬂ—xﬁ'ﬁﬁ

L
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9.4 A/DfiR T N F 4 B8 &

P26[1 ~ 28 P25 Vee
P27 ]2 27 [1p24
ADCOP1L.O[]3 26 P23 ATPFMLE 1K 1
ADCLPLI[ 4 v 2s[ 2 o—]iov
ADC2/P12[5 % 24 [ P21 1
ADC3/P13[ 6 o't\g 23 []P2.0/RSTOUT_LOW 1: 0—|I| 1/2 Vee
ADC4P14[]7 A 22 [ ]P3.7/INT3 - 10K e
ADCs/PL.S[ 8 A 21 [JpseiNT2 o—]li 2/3 Vee
ADC6/P1.6[]9 % 20 [ P3.5/T1/CLKOUTO 10K e
ADC7/PLT[ |10 I\ 19 [ ]P3.4/TO/CLKOUTI 0—|I| 3/4 Vee
IRC_CLKO/RST/P0.0 ] 11 i 18 [_]P3.3/INTI 10K e
Vee [ 12 17 [1P3.2/INTO O—]l1 5/4 Vee
Po.1[]13 16 [ ]P3.1
Gnd[_] 14 15 [ 1p3.0/INT4

A/DEEHRZEPLI, P1.0 — P1. 73:81%

U/

P26 |1 28 [1r2s

P72 27[1r24
ADCO/P1.O[]3 26 P23
ADCIPLI[ |4 w2 25 P22
ADC2/P12[]5 % 24 ]P2.1
ADC3/P1.3[]6 !ﬁ 23 [_]P2.0/RSTOUT_LOW
ADC4/PL4A[ |7 %) 22 [1P3.7/INT3
ADCS/P15 [ 8 A 21 [rseiNT2
ADC6/P1.6 [0 % 20 []P3.5/T1/CLKOUTO
ADC7/PLT[J10 N 19 []P3.4/T0/CLKOUT1

IRC_CLKO/RST/P0.0 | 11 o 18 [__]P3.3/INTI

Vee[]12 17 [ P3.2/INTO

Po.1 13 16 []p3.1

Gnd[] 14 15 [ p3.0/INT4

= 0. 0.5'1
LHb P B T DA S B B 42 B R 2 2

SEEAS I Dy e, {E A LA e L RV AR 45 S
Pt ZEHEAT ISR

'S 15720 2.002.5

A LB PR ] 0GB R (R B /) s, RSB IR SR ZE R B AT
VRE 0. 25V FEl N A4k, W] DA RIGEE S AL Dy R P 5% 72 Bl 2

5V

RO

ADCx 10KQ

PR S I PR ) P A I SR R, R SR R A U B AR E W]
e, T DAY 42 B R T A B AGI L IR VR IR ZE
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9.5 AIDE#IRRISER[EIR

STC15F204EA R 51| .y HLII S 2% BRI RSN TAE s B Vee, Prbl—iAMAMES HHIE
P Q7805 H HUEAESY, (HSEPR LT AE A 4. 88VEI4. 96V, HI 7w EUME L LLEL i A, W]
FE IR SE BRI B A B AR T SRAE 57 WL A ABEPROMEL T, LBt 5

MRALH HVee AR E, WEbAte, Ml HEEAES. 3V-4. 2VZ AR, MVccA[H
SE, AT EAESERA/DE R 1 — AN EIE SN — DMRE IS BRI, SRS R ) AR R
Vee, FRTHERH HAD JUBE A/ DFE 45 i 38 1 LS o G0 a] FEADCH, # I8 T ) 26 LIl T8 Ah% — AN 1. 25V
BV, 5. . . ) REEESH AR, BRI 0 TR Ve, HiFHHHELEA/D
P TE ) L BB AR RN B 2 N, Vee AEE) o
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9.6 A/DE#NIXIZR
9.6.1 A/D¥#MiNIZF (ADCHET )

1. Ci2R:

/* */

/¥ --- STC MCU International Limited */

/¥ - JH/RSTC 15 RPN ML A/DFH ) RE */

SRR o 6 P S 7 S 8 o 3] AR, —oememeemeememmeemees *
1% EAERE R i i AR T SR A BB R e %/
/* */

PAERT T BRI D

#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)

/l#tdefine BAUD 0xF400 //'1200bps @ 11.0592MHz
/f#tdefine BAUD 0xFA00 /1 2400bps @ 11.0592MHz
/f#tdefine BAUD 0xFD00 /1 4800bps @ 11.0592MHz
/l#tdefine BAUD OxFES80 //'9600bps @ 11.0592MHz
/l#tdefine BAUD 0xFF40 //19200bps @ 11.0592MHz
/l#tdefine BAUD OxFFAO0 //38400bps @ 11.0592MHz
/l#tdefine BAUD 0xEC00 //'1200bps @ 18.432MHz
/l#tdefine BAUD 0xF600 // 2400bps @ 18.432MHz
/l#tdefine BAUD 0xFBO00 // 4800bps @ 18.432MHz
/f#tdefine BAUD 0xFD80 //'9600bps @ 18.432MHz
/f#tdefine BAUD OxFECO //19200bps @ 18.432MHz
#define BAUD 0xFF60 //38400bps @ 18.432MHz
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/l#tdefine BAUD 0xE800
/f#tdefine BAUD 0xF400
/f#tdefine BAUD 0xFA00
/f#tdefine BAUD 0xFD00
/f#tdefine BAUD OxFES80
/f#tdefine BAUD 0xFF40
/l#tdefine BAUD O0xFF80

sfr AUXR = 0x8E;
sbit RXB = P370;
sbit TXB = P3"1;

// 1200bps @ 22.1184MHz

// 2400bps @ 22.1184MHz

// 4800bps @ 22.1184MHz
// 9600bps @ 22.1184MHz
//19200bps @ 22.1184MHz
//38400bps @ 22.1184MHz
//57600bps @ 22.1184MHz

//define UART TX/RX port

/*Declare SFR associated with the ADC */

sfr ADC_CONTR = 0xBC;

sfr ADC _RES = 0xBD;
sfr ADC LOW2 = O0xBE;
sfr PIASF = 0x9D;

//ADC control register

//ADC hight 8-bit result register

//ADC low 2-bit result register

//P1 secondary function control register

/*Define ADC operation const for ADC_CONTR*/

#define ADC_POWER
#define ADC_FLAG
#define ADC_START
#define ADC_SPEEDLL
#define ADC_SPEEDL
#define ADC_SPEEDH
#define ADC_SPEEDHH

void InitUart();

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

BYTE TBUF,RBUF;
BYTE TDAT,RDAT;
BYTE TCNT,RCNT;
BYTE TBIT,RBIT;
BOOL TING,RING;
BOOL TEND,REND;
BYTE ch = 0;

0x80 //ADC power control bit
0x10 //ADC complete flag
0x08 //ADC start control bit
0x00 /1540 clocks
0x20 /1360 clocks
0x40 //180 clocks
0x60 //90 clocks

//ADC channel NO.
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void main()

{
InitUart(); //Init UART, use to show ADC result
InitADC(); //Init ADC sfr
TMOD = 0x00; //timer0 in 16-bit auto reload mode
AUXR = 0x80; /timer0 working at 1T mode
TLO = BAUD;
THO = BAUD>>g; //initial timer0 and set reload value
TRO=1; /tiemr0 start running
IE = 0xa0; //Enable ADC interrupt and Open master interrupt switch
ETO=1; //enable timer0 interrupt
PTO=1; /[improve timer(Q interrupt priority

//Start A/D conversion

while (1);

H

/*

ADOC 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
b
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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; /Iwrite CY to TX port
¥
¥
¥
¥
¥
/I

//initial UART module variable
void InitUart()
{

TING =0;

RING = 0;

TEND = 1;

REND = 0;

TCNT =0;

RCNT =0;
}
I/

//initial UART module variable
void SendData(BYTE dat)

{
while (ITEND);
TEND = 0;
TBUF = dat;
TING = 1;

}
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2. ICYRIEFF:

/* */
/* --- STC MCU International Limited */
/% - JH/RSTC 15 RINH ML A/DFEHINRE */
B Y e e S e o A R T 2 % ) */
/* SRR o BOC P B T SRR B SRR e */
/* )

SR TR L

;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
;BAUD  EQU  OFAOOH
;BAUD  EQU  OFDOOH
;BAUD  EQU  OFESOH
;BAUD  EQU  0FF40H
;BAUD  EQU  OFFAOH
:BAUD EQU OFFCOH
;BAUD  EQU  OECOOH
;BAUD  EQU  0F600H
;BAUD  EQU  OFBOOH
;BAUD  EQU  OFD80H
;BAUD  EQU  OFECOH
;BAUD  EQU  OFF60H
BAUD EQU  O0FF95H
;BAUD  EQU  OE800H
;BAUD  EQU  0F400H
;BAUD  EQU  OFAOOH
;BAUD  EQU  OFDOOH
;BAUD  EQU  OFESOH
;BAUD  EQU  OFF40H
;BAUD  EQU  OFF80H
;define UART TX/RX port

RXB BIT P3.0
TXB BIT P3.1

;define SFR

AUXR DATA 8EH

; 1200bps @ 11.0592MHz
; 2400bps @ 11.0592MHz
; 4800bps @ 11.0592MHz
:9600bps @ 11.0592MHz
;19200bps @ 11.0592MHz
;38400bps @ 11.0592MHz
;57600bps @ 11.0592MHz
; 1200bps @ 18.432MHz

; 2400bps @ 18.432MHz

; 4800bps @ 18.432MHz

; 9600bps @ 18.432MHz
;19200bps @ 18.432MHz
;38400bps @ 18.432MHz
;57600bps @ 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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;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 ADC */
ADC_CONTR
ADC_RES
ADC_LOW2

P1ASF

EQU
EQU
EQU
EQU

0BCH
0BDH
0BEH
09DH

;ADC control register

;ADC high 8-bit result register

;ADC low 2-bit result register

;P1 secondary function control register

;/*Define ADC operation const for ADC_CONTR*/
ADC_POWER
ADC_FLAG
ADC_START
ADC_SPEEDLL EQU
ADC_SPEEDL
ADC_SPEEDH
ADC_SPEEDHH EQU

ADCCH

DATA 21H

EQU
EQU
EQU

EQU
EQU

80H
10H
08H
00H
20H
40H
60H

ORG 0000H
MAIN

LIMP

ORG
LIMP

ORG
LIMP

000BH
TMO_ISR

002BH
ADC_ISR

;ADC power control bit
;ADC complete flag
;ADC start control bit
;540 clocks

;360 clocks

;180 clocks

;90 clocks

;ADC channel NO.
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MAIN:

ORG 0100H

MOV  SP, #TFH
MOV  ADCCH, #0
LCALL INIT UART
LCALL INIT ADC

MOV  TMOD, #00H

MOV  AUXR, #80H

MOV  TLO, #LOW BAUD
MOV  THO, #HIGH BAUD
SETB  TRO

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

;initial timer0 and
;set reload value

;Init UART, use to show ADC result
;Init ADC sfr

;timer( in 16-bit auto reload mode
;timer(Q working at 1T mode

;tiemr( start running

;Enable ADC interrupt and Open master interrupt switch
;enable timer( interrupt

;improve timer0 interrupt priority

;Clear ADC interrupt flag

;Send channel NO.
;Get ADC high 8-bit result
;Send to UART

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

#ADC_POWER | ADC_SPEEDLL | ADC_START
;ADC power-on delay and re-start A/D conversion
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o
;Initial ADC sfr

*/

INIT_ADC:

;Set all P1 as analog input port
;Clear previous result

#ADC_POWER | ADC_SPEEDLL | ADC_START

MOV  PIASF, #0FFH
MOV  ADC_RES, #0
MOV A, ADCCH
ORL A,
MOV  ADC_CONTR,
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

A

;ADC power-on delay and Start A/D conversion

192



;Timer0 interrupt routine for UART

TMO_ISR:
PUSH
PUSH
MOV

L UARTSTART:
B
B

L RSTART:
SETB
MOV
MOV
SIMP

L RING:
DINZ
MOV

L RBIT:
MOV
MOV
RRC
MOV
DINZ

L RSTOP:
RLC
MOV
CLR
SETB

DINZ
MOV
INB
MOV
INZ

L TSTART:
CLR
MOV
MOV
IMP

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

R, #9

L _TEND

A, R2

C

A

R2, A

TXB, C

R, L TEND

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

;4 judge whether receiving
; check start signal

set start receive flag

initial receive baudrate counter

initial receive bit number (8 data bits + 1 stop bit)
end this time slice

;4 judge whether sending
;2 reset send baudrate counter

;3 read RX port data
;1 and shift it to RX buffer
;1

2

s

;4 judge whether the data have receive completed

; shift out stop bit

; save the data to RBUF

; stop receive

; set receive completed flag

;4 check send baudrate counter
;2 reset it

;4 judge whether sending

;1 detect the sent bits

;3 "0" means start bit not sent

; send start bit

; load data from TBUF to TDAT

; initial send bit number (8 data bits + 1 stop bit)
; end this time slice

;1 read data in TDAT

;1 shift in stop bit

;1 shift data to CY

;2 update TDAT

;4 write CY to TX port

;4 judge whether the data have send completed
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L _TSTOP:

CLR TING
SETB  TEND
L TEND
L UARTEND:
POP PSW
POP ACC
RETI
END

; stop send
; set send completed flag

;3 restore PSW
;3 restore ACC
;4 (69)
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9.6.2 A/DEE#MIIXIZRF (ADCEfH )

1. CIEfF:

/*

/* --—- STC MCU International Limited
/* - JIRSTC 15 RYIF T HL A/DFHThRE

YN REAERE Al B S R G TSR s —ommeeeee

M ABERE R BOCE FPIE A T 2R I BOR A Y
/*

AR T AR A 1 A

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

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

//define baudrate const

//BAUD = 256 - SYSclk/3/BAUDRATE/M (1T:M=1; 12T:M=12)

//INOTE: (SYSclk/3/BAUDRATE) must be greater then 98, (RECOMMEND GREATER THEN 110)

//#define BAUD 0xF400 // 1200bps @ 11.0592MHz
//#define BAUD 0xFA00 //2400bps @ 11.0592MHz
/[#define BAUD 0xFDO00 // 4800bps @ 11.0592MHz
//#define BAUD 0xFE80 // 9600bps @ 11.0592MHz
/[#define BAUD 0xFF40 //19200bps @ 11.0592MHz
//#define BAUD 0xFFAOQ //38400bps @ 11.0592MHz
/[#define BAUD 0xECO00 // 1200bps @ 18.432MHz
//#define BAUD 0xF600 // 2400bps @ 18.432MHz
//#define BAUD 0xFBO00 // 4800bps @ 18.432MHz
/[#define BAUD 0xFD80 // 9600bps @ 18.432MHz
//#define BAUD OxFECO //19200bps @ 18.432MHz
#define BAUD 0xFF60 //38400bps @ 18.432MHz
//#define BAUD 0xE800 // 1200bps @ 22.1184MHz
//#define BAUD 0xF400 // 2400bps @ 22.1184MHz
//#define BAUD 0xFA00 // 4800bps @ 22.1184MHz
/[#define BAUD 0xFDO00 // 9600bps @ 22.1184MHz
//#define BAUD 0xFE80 //19200bps @ 22.1184MHz
//#define BAUD 0xFF40 //38400bps @ 22.1184MHz
//#define BAUD 0xFF80 //57600bps @ 22.1184MHz
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sfr AUXR = 0x8E;
sbit RXB = P3"0; //define UART TX/RX port
sbit TXB = P3/1;

/*Declare SFR associated with the ADC */

sfr ADC_CONTR = 0xBC; //ADC control register

sfr ADC_RES = 0xBD; //ADC high 8-bit result register
sfr ADC_LOW2 = O0xBE; //ADC low 2-bit result register
sfr P1ASF = 0x9D; //P1 secondary function control register

/*Define ADC operation const for ADC_CONTR*/

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

#define ADC_SPEEDL 0x20 //360 clocks

#define ADC_SPEEDH 0x40 //180 clocks

#define ADC_SPEEDHH 0x60 //90 clocks

BYTE TBUF,RBUF;

BYTE TDAT,RDAT;

BYTE TCNT,RCNT;

BYTE TBIT,RBIT;

BOOL TING,RING;

BOOL TEND,REND;

void InitUart();

void InitADC();

void SendData(BYTE dat);
BYTE GetADCResult(BYTE ch);
void Delay(WORD n);

void ShowResult(BYTE ch);

void main()

{
TMOD = 0x00; //timer0 in 16-bit auto reload mode
AUXR = 0x80; //timer( working at 1T mode
TLO =BAUD;
THO = BAUD>>8; //initial timer0 and set reload value
TRO=1; //tiemr0 start running
ETO=1; //enable timer0 interrupt
PTO=1; //improve timer0 interrupt priority
EA=1; /lopen global interrupt switch
InitUart(); //Init UART, use to show ADC result
InitADC(); //Init ADC sfr
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while (1)
{

ShowResult(0); //Show Channel0
ShowResult(1); //Show Channell
ShowResult(2); //Show Channel2
ShowResult(3); //Show Channel3
ShowResult(4); //Show Channel4
ShowResult(5); //Show Channel5
ShowResult(6); //Show Channel6
ShowResult(7); //Show Channel7
}
}
/*
Send ADC result to UART
*/
void ShowResult(BYTE ch)
{
SendData(ch); //Show Channel NO.

SendData(GetADCResult(ch)); //Show ADC high 8-bit result

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

I SendData(ADC_LOW2); //Show ADC low 2-bit result
)
/*
Get ADC result
*/

BYTE GetADCResult(BYTE ch)

{
ADC_CONTR = ADC_POWER | ADC_SPEEDLL | ch| ADC_START;

_nop_(); //Must wait before inquiry
_nop_();
_nop_();
_nop_();
while (((ADC_CONTR & ADC_FLAG)); //Wait complete flag
ADC_CONTR &=~ADC_FLAG; //Close ADC
return ADC_RES; //Return ADC result
;
/*
Initial ADC sfr
*/
void InitADC()
{
P1ASF = 0xff; //Open 8 channels ADC function
ADC _RES =0; //Clear previous result
ADC_CONTR =ADC_POWER |ADC_SPEEDLL;
Delay(2); //ADC power-on and delay
)
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/*
Software delay function

*/
void Delay(WORD n)
{
WORD x;
while (n--)
{
x =5000;
while (x--);
H
H
/1

//Timer interrupt routine for UART

void tmO() interrupt 1 using 1

{
if (RING)
{
if (--RCNT == 0)
{
RCNT = 3; //reset send baudrate counter
if (--RBIT == 0)
{
RBUF = RDAT; //save the data to RBUF
RING = 0; //stop receive
REND = 1; //set receive completed flag
H
else
{
RDAT >>= [;
if (RXB) RDAT |= 0x80; //shift RX data to RX buffer
H
b
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)
H
else
{
TDAT >>=1; //shift data to CY
if (--TBIT == 0)
{
TXB=1;
TING =0; //stop send
TEND = 1; //set send completed flag
H
else
{
TXB =CY; /Iwrite CY to TX port
H
H
H
H
H
/I
//initial UART module variable
void InitUart()
{
TING = 0;
RING = 0;
TEND = 1;
REND = 0;
TCNT =0;
RCNT = 0;
H

I/
//initial UART module variable
void SendData(BYTE dat)

{
while (!TEND);
TEND = 0;
TBUF = dat;
TING =1;

¥
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2. ICYRIEFF:

/* */
/* --- STC MCU International Limited */
/% - JHRSTC 15 RFNF ML A/DFHe Dyge */
Jl B vy e e e ek (U Ve e S DA ERE Y o o S */
/* SRR BOC & R B T SRR B SRR e */
/* */

SR TR L

;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
;BAUD EQU  OFAOOH
;BAUD EQU  OFDOOH
;BAUD EQU  OFES8OH
;BAUD EQU  OFF40H
;BAUD EQU  OFFAOH
;BAUD EQU OFFCOH
;BAUD EQU OECO0H
;BAUD EQU  0F600H
;BAUD EQU  OFBOOH
;BAUD EQU  OFD80H
;BAUD EQU OFECOH
;BAUD EQU  OFF60H
BAUD EQU  OFF95H
;BAUD EQU  OE800H
;BAUD EQU  0F400H
;BAUD EQU  OFAOOH
;BAUD EQU  OFDOOH
;BAUD EQU  OFES8OH
;BAUD EQU  OFF40H
;BAUD EQU  OFF80H
;define UART TX/RX port
RXB BIT P3.0

TXB BIT P3.1

;define SFR

AUXR DATA SEH

: 1200bps @ 11.0592MHz
; 2400bps @ 11.0592MHz
; 4800bps @ 11.0592MHz
:9600bps @ 11.0592MHz
:19200bps @ 11.0592MHz
:38400bps @ 11.0592MHz
:57600bps @ 11.0592MHz
: 1200bps @ 18.432MHz
: 2400bps @ 18.432MHz
: 4800bps @ 18.432MHz
:9600bps @ 18.432MHz
:19200bps @ 18.432MHz
:38400bps @ 18.432MHz
:57600bps @ 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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;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
;(R3) receiving data buffer
;(R4) send baudrate counter

;(R6) send bit counter
;(R7) receive bit counter

(RESERVED FOR UART MODULE)
(RESERVED FOR UART MODULE)
(RESERVED FOR UART MODULE)
;(R5) receive baudrate counter (RESERVED FOR UART MODULE)
(RESERVED FOR UART MODULE)
(RESERVED FOR UART MODULE)

;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
0BDH
0BEH
09DH

;ADC control register

;ADC high 8-bit result register

;ADC low 2-bit result register

;P1 secondary function control register

;/*Define ADC operation const for ADC_CONTR*/

ADC POWER EQU 80H ;ADC 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
LCALL INIT ADC

;Init UART, use to show ADC result
;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

i

;Send ADC result to UART

;Input: ACC (ADC channel NO.)

;Output:-

SHOW RESULT:

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

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

; MOV A, ADC LOW2 ;Get low 2-bit ADC result
; LCALL SEND DATA ;Show result
RET
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o

;:Read ADC conversion result
;Input: ACC (ADC channel NO.)

;Output: ACC (ADC result)

*/

GET_ADC_RESULT:

ORL A, #ADC_POWER |ADC _SPEEDLL | ADC_START
MOV  ADC CONTR, A ;Start A/D conversion
NOP ;Must wait before inquiry
NOP
NOP
NOP
WAIT:
MOV A, ADC_CONTR ;Wait complete flag
INB ACC4, WAIT ;ADC_FLAG(ADC_CONTR.4)
ANL ADC_CONTR, #NOTADC FLAG ;Clear ADC_FLAG
MOV A, ADC RES ;Return ADC result
RET
/%
;Initial ADC sfr
; */
INIT_ADC:
MOV P1ASF, #0FFH ;Open 8 channels ADC function
MOV ADC_RES, #0 ;Clear previous result
MOV ADC_CONTR, #ADC_POWER | ADC_SPEEDLL
MOV A, #2 ;ADC power-on and delay
LCALL DELAY
RET
/¥
;Initial UART
; *
INIT _UART:
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

>

;TimerO interrupt routine for UART

TMO_ISR:
PUSH ACC
PUSH PSW

MOV  PSW, #08H
L_UARTSTART:

JB RING, L RING
JB RXB, L REND
L RSTART:
SETB RING
MOV RS, #4
MOV R7, #9
SIMP L REND
L RING:
DINZ RS, L REND
MOV RS, #3

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

;4 judge whether receiving
;check start signal

; set start receive flag

; initial receive baudrate counter

; initial receive bit number (8 data bits + 1 stop bit)
; end this time slice

;4 judge whether sending
;2 reset send baudrate counter
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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
JNZ L _TBIT
L _TSTART:
CLR  TXB
MOV  TDAT, RO
MOV R, #9
JMP  L_TEND
L TBIT:
MOV A, R2
SETB C
RRC A
MOV  R2, A
MOV TXB, C
DINZ R, L_TEND
L_TSTOP:
CLR  TING
SETB  TEND
L_TEND
L UARTEND:
POP  PSW
POP  ACC
RETI
END

;3 read RX port data

;1 and shift it to RX buffer

;1

2

;4 judge whether the data have receive completed

; shift out stop bit

; save the data to RBUF

; stop receive

; set receive completed flag

;4 check send baudrate counter
;2 reset it

;4 judge whether sending

;1 detect the sent bits

;3 "0" means start bit not sent

; send start bit

; load data from TBUF to TDAT

; initial send bit number (8 data bits + 1 stop bit)
; end this time slice

;1 read data in TDAT

;1 shift in stop bit

;1 shift data to CY

;2 update TDAT

;4 write CY to TX port

;4 judge whether the data have send completed

; stop send
; set send completed flag

;3 restore PSW
;3 restore ACC
;4 (69)
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25105 STCI15F204EA RS £ HHEEPROMABY N A

STC15F204EA £ 51 5 WL BB AE R 1 1KB/2KBJEEPROM, Ho 52 5 2% 1) /2 40 T . Hihik
6 /£ 0000H~03FFH(1KB)/0000H~07FFH(2KB). 1KBfJEEPROMS)} A2/ 51X, 2KBIKJEEPROMZ) A
ANFIX, B IXEES127 0 . EHE, R — B S EAR AE R — A X, AR —
TAE R TBAEANF BRI X, A—w EH . SR A7 28 R A R ik b X AT Y

EEPROMI ¥ 5 IRBAE 103 R BA b, W TR A7 — L 75 BL7E N A I A2 s ot i A 2 2R
HIZEBEE. A REE Y, A DU EEPROMBEAT 535 182/ 2 T s/ o X B It A

TE LAEH R VecmiRET, U2 4TEEPROM/ TAPER1E

10.1 IAPXEEPROME IEYETRINRE S FEEN 2B

o RN (AR WS RS o
5 sk AL | Lop | 2
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 |ISPAAPFlash Comet gy - ] - | - | - | - | [ st [ MSo |, v x000B
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 7F 88 IAP_DATA

IAP_DATA : ISP/IAP #AE 44 25 77 4% o
ISP/IAP MFlash i H B EE AL, [AIF1ash 5 %O th 75 JBC0E B b

2. ISP/IAPHELE B 7282 1AP_ADDRHFIIAP_ADDRL

IAP_ADDRH : ISP/IAP #AE I Bk 27 47 25 5y )\ fi7 o
IAP_ADDRL : ISP/IAP #:{ERS (il 27 47 241K )\ A7

3. ISP/IAP# £ & &% IAP_CMD
ISP/IAPfi & 27 A7 45 IAP_CMD#S R 1 T
SFR name Address | bit B7 Bo6 B5 B4 B3 B2 Bl BO
IAP_CMD C5H | name - - - - - - MS1 MSO0

MSL | MSO |4 / #fE Bk

0 0 |Standby  f5#lEE, JTCISPHEAE
0 1| WP IR FFEF X % Data Flash/EEPROM X ” #E4T 7 12
1 0 | AW PRI FE 7 X 6] Data Flash/EEPROMIX ” #E47 71 g F

1 1| WA IR FEF X 6 Data Flash/EEPROM X, HE4T Ji X $4%:

FRFFAEF P SRR RIS, OLAT DIt B LashlX (BEPRO) HEAT 717 1/ 15 i/ B (X 451
, TAP15F206A/1AP15L206AF% 4k, IAP15F206A/IAP15L206A ] 1E FH F' M. FHFEFF X AS B F2 B TR
FIX.

4. ISP/IAP# & il & B F &8 IAP_TRIG
IAP_TRIG: ISP/IAPH#AE ()i & il a7 4745 o
YEIAPEN(IAP_CONTR.7) =1 I}, S{TAP_TRIG%: 5 A5Ah, 55 AA5h, ISP/IAPA & A4 2454

ISP/TAPERVE R ARG, IAPHULHE \fr 257252 TAP ADDRH. TAPHubI{E )\ 17 ZF 7252 TAP ADDRLFATAP
A AT A TAP_CMDAY N AR . B4 N R E N — ANk B 3647 ISP/ TAPERAE, T TF-5h
K1 Z H bk 1) = ST A ST 43 1 5 N TAP_ADDRHAFATAP ADDRL 25 A7 2% o

FFIRIAPERVERS, #BEEXFIAP TRIGSEE NGAH, Fi5 ANASH, ISP/IAPHr4 44455
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5. ISP/IAP# £ & 288 IAP_CONTR
ISP/IAP#% | 27 47 25 IAP_CONTRHS R 1 F :

SFR name

Address

bit

B7 B6

BS5 B4

B3 B2 B1 BO

IAP_CONTR

C7H

name

IAPEN | SWBS

SWRST

CMD_FAIL| -

WT2 WT2 WTO

IAPEN: ISP/IAPIRE fUVFf7. 0: 2%IETIAPEL/ 5 /¥R Data Flash/ EEPROM

1: FUVFIAPIL/ S /#BRData Flash/EEPROM

SWBS: A FM 7 N X G 51(6%£0), E2MRFEISPHERFXESNGEED.
T SWRSTE it & A4 7] LS

1: PR RFEN, WiESEN.

SWRST: 0: A#EfE;

CMD FAIL: 5% TISP/IAPA 4, JERITAP TRIGIESAW/AShfl & S, 1, 75 i %
TEF PR FRT X (AP X)) B A7 A 2 B FR P IX (AP [X) FFEaHAT IR T

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 TR 7

MOV TAP CONTR, #01100000B ;SWBS = 1(G&#EISP [X), SWRST = 1 (% E A7)

AERGISP WA FET X BT AL A - R HFEF X (AP [X) F G HATRE 7

MOV TAP CONTR, #00100000B ;SWBS = 0(G&#EAP [X), SWRST = 1(#Ef7)

TERGISP WP XBMHEEAM I NRG ISP WisfEF X FF bGP aTrfe s

MOV TAP CONTR, #01100000B ;SWBS = 1(G&#EISP [X), SWRST = 1(#E A7)

BB SRR ] |CPUSEAFI [H] (2 /D ANCPULAER £ )
w2 wrt lwro Reig/ii Progﬁram/%ﬁﬁ Se%gél{gse Re(,:rm/njr:ner\l(\i'ed Syster}lflock
(2l (=55us) (=21us) FREE R ZEO B I HERE RGN B
1 IO O P A R 210124 1 8 < IMHz
1 1| 0 [2/EHf 110 B4 42024/ < 2MHz
1 0 1 [278 % [1654 1% 630367 < 3MHz
1 0| 0 [24 % |3304 4 126072/ %f | < 6MHz
0 1] 1 |2i8r |660N0 8 25214408 | < 12MHz
0 1| 0 [24Weh 11004 4 |420240 ) EF4%h | < 20MHz
0 0 1 [278%F  [1320/NA%F  [504288MAf % | < 24MHz
0 0| 0 |25 |1760NIH4h (67238454 | < 30MHz
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6. TIFrEE
PCON : LR ¥% il % 47 4%

FIRFEE, AT REFHITEEPROM/IAPIRIE

SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
PCON 87H name LVDF | POF GF1 GFO PD IDL
LVDF: & H A il A & MgéIﬁ%E%d&?ﬁE#MHW%EH AL E . %A HRAEO

I s Ao 00 HL 6 A I A L e Ve e AR, AN ZE3EATEEPROM/ TAP#RAE

SV EL AL ER LR A T TR P -

3. SV BIL AR I A 00 T TR FEL s«

-40°C 25°C 85°C
4.74 4.64 4.60
4.41 432 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

-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 A% B FHEEPROMZS (8] K /s K ik

STC15F204EA Z 51| 8. 5 WL 4 3 EEPROM 4 T — 14 2
STC15L204EA 2 51| 52 v /L A #BEEPROMIZE A — Wi ¢
the) EEPROM 71 %§ J3 X H AR UE R X 7 Ik | 455 X oK R bk
STC15F201EA/
STC15L201EA 2K 4 0000h 07FFh
STC15F202EA/
STC15L202EA 2K 4 0000h 07FFh
STC15F203EA/
STC15L203EA 2K 4 0000h 07FFh
STC15F204EA/
STC15L204EA 1K 2 0000h 03FFh
STC15F205EA/
STC15L205EA IK 2 0000h 03FFh
PLF R0k, wIEH PP X ISR F, A Flash= 8] a] fEEEPROMA& X
IAP15F206A/ -
IAP15L206A 12 0000h 17FFh
FHX BRI BRI BUHEK  ["EXs12
l—‘—»#—i" ;tj\:4/\
AL | G5t | ATt | SR | bk | SRhl | Ak | 450k g; '
0000h 01FFh 0200h 03FFh 0400h 05FFh 0600h 07FFh FHWE—
N & o 1 %P5
BT X FNR X FLRX EFI [ S Iy
FRU ML | GE sl | Reah il | bk | At | gt | st | g5 s [ 9K, AT
— KB
0800h 09FFh 0A00h 0BFFh 0C00h 0DFFh 0E0Oh OFFFh ¥ 18 i 75 A
X X B BHoBE [0 5K,
st | sadctnt (et | goc | faaimdt | o | et | gt | R % A
1000h 11FFh 1200h | 13FFh 1400h 15FFh 1600h 17FFh | BT &M
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10.3 IAPXZEEPROM:IC 4w &1

; FADATAIE /& EQUAS B8 K5 R Ty B 2 47 s L 1k B ) P R0V 20 25 / G 196 4

IAP_DATA DATA  0C2h; 1§ IAP_DATA EQU  0C2h
IAP ADDRH DATA  0C3h; B IAP_ADDRH EQU  0C3h
IAP ADDRL DATA  0C4h; 5§ IAP_ADDRL EQU  0C4h
IAP_CMD DATA  0C5h; B IAP_CMD EQU  0C5h
IAP TRIG DATA  0C6h; B IAP TRIG EQU  0C6h
IAP CONTR DATA  0C7h; B IAP_CONTR EQU  0C7h
; 7€ X ISP/ TAPr & J S AR5 (]
ISP IAP BYTE READ QU 1 o S )
ISP_IAP BYTE PROGRAM EQU 2 CE R, AT T RS, OFFh
ISP IAP SECTOR ERASE EQU 3 R DCHRRR, B AT RS, B RIX
WAIT TIME EQU 0 VB S AR E], 30MHZ BA R0, 24MBA R 1,
;20MHz LA R2, 12MBL R 3, 6MLL R4, 3MEA 5, 2MEA 6, IMEA R,
T
MOV TAP_ADDRH, #BYTE ADDR HIGH S IE M T Hb H- 7 35 0l A )
MOV~ TAP_ADDRL, #BYTE ADDR_LOW s GBI 7 75 R bk
MOV~ TAP_CONTR, #WALT TIME s B SR I [A) o 755 ) 7T L ik — 4,
ORL IAP_CONTR, #10000000B : SUVFISP/TAPHEAE FHHRE—KH® T
MOV TAP_CMD, #ISP_IAP_BYTE READ
VIR AT S, AT AT RN, AFE XM
MOV IAP_TRIG, #5Ah ; SGik5AN, FREAShE TSP/ TAPf & 25 1725, RFKHR T ik
MOV IAP_TRIG, #0A5h ;1% 58A5hJE, TSP/TAPr 4 37 B g fih /% 2 5
;CPUSERFIAPENAE B UG, A AR EAHATREF?
NOP B BITAP DATAZF /748 J5, CPUKESHATRE T
MOV A, ISP _DATA SR B Ik A Ace
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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,
TAP_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 DB FEEHE R TAP_DATA,

CUE BRI 5 %
#BYTE ADDR HIGH DEHBIE Mo hE 7 AR
#BYTE ADDR LOW s HIHAR Y A BT A
#WAIT TIME YL B S 1] SEPE T 2 i

‘ ; —4), JFHH

#10000000B : FRVFISP/IAPHRAE E—UOE T
#ISP. IAP BYTE PROGRAM PSS SRTE Y il

#5Ah  ;45iEBAh, FLIEAShEI ISP/ TAP K Zi (558, BV ER T At
#OASh  ;i%58AShJE, ISP/IAPHr4 RN fit & #25h

CPUSF TP 58S, A S Ak

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 XHERR, B R, KA XHERR, 5127/ M X, A X R A5 R f
D UNREO A AT R B 103 A S A I A 2 T R, DU R L S e 3 A L

s B EORAMA RAT P2 b X B

SR AR R B Bt 5 ez X, BT ARES B X

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

MOV
MOV

MOV

ORL

MOV

MOV

MOV

; CPUSE R IAPEIE SE AL G | A 4k S AT RE /7.

NOP

TAP_ADDRH,
TAP_ADDRL,

TAP_CONTR,

TAP_CONTR,

TAP_CMD,

TAP_TRIG,

TAP_TRIG,

#SECTOR FIRST BYTE ADDR HIGH ;3% [X it th ik v 77
#SECTOR FIRST BYTE ADDR LOW ;3% [X it Hh bk 771

#WAIT TIME
#10000000B

s Mk 5 AR I A I

s BB SR I (] A AT DL A
o] 96
: FRYFISP/IAP g#g?}@%

#ISP_IAP SECTOR ERASE
I B XA R &, A AN T R, AN BT IE L

#5Ah

s SC1E5Ah, FREAShRI TSP/ TAPfil /& 25 1E 28, B3 UHR 35 an ikt

#0A5h

(1% 5EABh ST, TSP/TAPHr 437 B # fi 2 2 5

R XIS, CPUZKEL AT IR

DR AR, R T 2 a R EmE

MOV
MOV
; MOV
; MOV
; MOV

TAP_CONTR,
TAP_CMD,
TAP_TRIG,
TAP_ADDRH,
TAP_ADDRL,

#00000000B
#00000000B
#00000000B
#0FFh
#0FFh

281 1SP/ TAPHRE

; 2B ISP/ TAPHT 4

[ 1E TSP/ TAP iy 215 fi
s IEHHE 7 B 6 900, $8 11 JEEEPROMIX
S IE AR5 578 900, b7 1R 1R R A
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NEAR: (STCEA F ML Data Flash *4EEPROMINRE(E )
INFEARMT S ——FATE, FHWE, WX ER
?dﬁ‘éﬁ%%z }]%: “1” ——Ejﬁﬁ “1” E‘Z “0” , )I% “0” ’—_"::‘IﬁE “0” R tn%%?jﬁi%FFH, j‘ﬁj‘xﬂ‘ﬁjﬁ

Tyt MRIZTHARFFH, WU B XN, FARE “BXER” 4Lk
“0” /Ey\j “1” R

B R R IXHERR” AWTRER “0” #EERN “17 .
NE

1. [R]— VG U B TR [R] — Fed X H AN A2 (8] — PR AS 5 B T3CFE 573 AR s IX, it AN A0 HY AR
.

2. MR —AN X R —AN, 052 B IE EEPROM, STCEL B HLiData Flash bt 4hEEEPROMEL
PWIRZ, E—AF/ WA K22 86 /55uS .

3. W RAE— AN X P AT TR E I, SRR TR P — A B i e,
FAMAAN T EAZ U 25 Bt TBAES TC A FLIIRAMA , SRS HRBRIEAN B X, PR 7 2O
ER M F B Z T BT I ERZE X (R 7R SRS, BESTHERS). X
Mt 51 e XA PR 1) 1 A0 o 25 5 (AN 785 155 L — DR 7 O B )
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10.4 EEPROMNXNIZF (NERHRILE O)

1. CiEF:

:STC15F204EA £ 41| % B HLEEPROM/ TAP T RS MR FE 5 v~

/* */
/* --- STC MCU International Limited */
/* -~ JI/RSTC 15 415§ 4L EEPROM/ IAPTIfE */
L e e T i P e et 1R 1 —— +/
M VEFERE Y BOCE R TR R SR R - *
/* */

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

typedef unsigned char BYTE;
typedef unsigned int WORD;

/*Declare SFR associated with the IAP */

sfr IAP DATA = 0xC2; //Flash data register

sfr IAP ADDRH = 0xC3; //Flash address HIGH

sfr IAP_ ADDRL = 0xC4; //Flash address LOW

sfr IAP_CMD = 0xCS; //Flash command register
sfr IAP_TRIG = 0xCo; //Flash command trigger
sfr IAP CONTR = 0xC7; //Flash control register

/*Define ISP/IAP/EEPROM command*/

#define CMD_IDLE 0 //Stand-By

#define CMD_READ 1 //Byte-Read

#define CMD_PROGRAM 2 //Byte-Program
#define CMD_ERASE 3 //Sector-Erase
/*Define ISP/IAP/EEPROM operation const for [AP_ CONTR*/
//#define ENABLE IAP 0x80 //if SYSCLK<30MHz
//#define ENABLE IAP 0x81 //if SYSCLK<24MHz
#define ENABLE IAP 0x82 //if SYSCLK<20MHz
//#define ENABLE IAP 0x83 //if SYSCLK<12MHz
//#define ENABLE IAP 0x84 //if SYSCLK<6MHz
//#define ENABLE IAP 0x85 //if SYSCLK<3MHz
//#define ENABLE IAP 0x86 //if SYSCLK<2MHz
//#define ENABLE IAP 0x87 //if SYSCLK<1MHz

//Start address for STC15F204EA series EEPROM
#define TAP_ADDRESS 0x0000

void Delay(BYTE n);
void ITapldle();
BYTE IapReadByte(WORD addr);
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void lapProgramByte(WORD addr, BYTE dat);
void IapEraseSector(WORD addr);

void main()

{
WORD i;
P1 = Oxfe; //1111,1110 System Reset OK
Delay(10); //Delay
IapEraseSector(IAP_ ADDRESS); //Erase current sector
for (i=0; i<512; i++) //Check whether all sector data is FF
{
if (lapReadByte(IAP_ ADDRESS+i) |= 0xff)
goto Error; //If error, break
}
P1 = Oxfc; //1111,1100 Erase successful
Delay(10); //Delay
for (i=0; i<512; i++) //Program 512 bytes data into data flash
{
IapProgramByte(IAP_ ADDRESS+i, (BYTE)i);
}
P1 = 0xf8; //1111,1000 Program successful
Delay(10); //Delay
for (i=0; i<512; i++) /IVerify 512 bytes data
{
if (lapReadByte(IAP_ ADDRESS+i) != (BYTE)i)
goto Error; //If error, break
}
P1 = 0xf0; //1111,0000 Verify successful
while (1);
Error:
P1 &= 0x7f; //0xxx,xxxx [AP operation fail
while (1);
}
/*
Software delay function
*/
void Delay(BYTE n)
{
WORD x;
while (n--)
{
x=0;
while (++x);
}
}
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/*
Disable ISP/IAP/EEPROM function
Make MCU in a safe state

*/

void lapldle()

{
TIAP_CONTR = 0;
TIAP_CMD = 0;
TIAP_TRIG = 0;
IAP_ADDRH = 0x80;
IAP_ADDRL = 0;

}

/*
Read one byte from ISP/IAP/EEPROM area
Input: addr (ISP/IAP/EEPROM address)
Output:Flash data

*/
BYTE IapReadByte(WORD addr)
{

BYTE dat;

IAP_CONTR = ENABLE_IAP;
IAP_CMD = CMD_READ;
IAP_ADDRL = addr;
IAP_ADDRH = addr >> §;
IAP_TRIG = 0x5a;

IAP_TRIG = Oxa5;

_nop_();
dat=IAP DATA;
Tapldle();
return dat;

¥

/*

Program one byte to ISP/IAP/EEPROM area
Input: addr (ISP/IAP/EEPROM address)
dat (ISP/TAP/EEPROM data)
Output:-
*/

//Close IAP function

//Clear command to standby

//Clear trigger register

//Data ptr point to non-EEPROM area
//Clear IAP address to prevent misuse

//Data buffer

//Open IAP function, and set wait time

//Set ISP/IAP/EEPROM READ command
//Set ISP/IAP/EEPROM address low

//Set ISP/IAP/EEPROM address high

//Send trigger command]1 (0x5a)

//Send trigger command2 (0xa5)

//MCU will hold here until ISP/IAP/EEPROM
//operation complete

//Read ISP/IAP/EEPROM data

//Close ISP/IAP/EEPROM function

//Return Flash data
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void IapProgramByte(WORD addr, BYTE dat)
{
IAP_CONTR = ENABLE IAP;
IAP_ CMD =CMD PROGRAM,;
IAP_ADDRL = addr;
IAP_ADDRH = addr >> 8;
IAP_DATA = dat;
IAP TRIG = 0x5a;
IAP TRIG = 0Oxa5;

_nop_();

Iapldle();
}

/*
Erase one sector area

Input: addr (ISP/IAP/EEPROM address)
Output:-

*/
void IapEraseSector(WORD addr)
{

IAP_ CONTR =ENABLE IAP;
IAP_ CMD = CMD ERASE;
IAP_ADDRL = addr;
IAP_ADDRH = addr >> §;

IAP TRIG = 0x5a;

IAP TRIG = 0xa5;

_nop_();

Iapldle();

//Open IAP function, and set wait time

//Set ISP/IAP/EEPROM PROGRAM command
//Set ISP/IAP/EEPROM address low

//Set ISP/IAP/EEPROM address high

//Write ISP/IAP/EEPROM data

//Send trigger command1 (0x5a)

//Send trigger command?2 (0xa5)

//IMCU will hold here until ISP/IAP/EEPROM
//operation complete

//Open IAP function, and set wait time

//Set ISP/IAP/EEPROM ERASE command
//Set ISP/IAP/EEPROM address low

//Set ISP/IAP/EEPROM address high

//Send trigger command1 (0x5a)

//Send trigger command?2 (0xa5)

//IMCU will hold here until ISP/IAP/EEPROM
//operation complete
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2. LIz

-STC15F204EA Z %1 51 HLEEPROM/ AP ThEEM L 3 i

/* */
/* --- STC MCU International Limited */
/* - #H/RSTC 15 R4 # /7§l EEPROM/IAPTfig */
M UREAER A R P S SRR, - */
M VEFERE A BOCE R TR AR 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 TAP EQU 80H ;if SYSCLK<30MHz
;ENABLE TAP EQU 81H ;if SYSCLK<24MHz
ENABLE IAP EQU 82H ;if SYSCLK<20MHz
;ENABLE TAP EQU 83H ;if SYSCLK<12MHz
;ENABLE TAP EQU 84H ;if SYSCLK<6MHz
;ENABLE TAP EQU 85H ;if SYSCLK<3MHz
;ENABLE TAP EQU 86H ;if SYSCLK<2MHz
;ENABLE TAP EQU 87H ;if SYSCLK<1MHz
;//Start address for STC15F204EA series EEPROM
IAP_ADDRESS EQU 0000H

ORG 0000H

LIMP  MAIN

ORG 0100H
MAIN:

MOV  Pl, #0FEH ;1111,1110 System Reset OK

LCALL DELAY ;Delay
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MOV  DPTR, #IAP ADDRESS
LCALL IAP ERASE
MOV  DPTR, #IAP ADDRESS
MOV RO, #0
MOV  RI, #2
CHECKI:
LCALL IAP READ
CINE A, #0FFH, ERROR
INC DPTR
DINZ RO, CHECK1
DINZ RI, CHECK1
MOV  Pl, #OFCH
LCALL DELAY
MOV  DPTR, #IAP ADDRESS
MOV RO, #0
MOV  RI, #2
MOV  R2, #0
NEXT:
MOV A, R2
LCALL IAP PROGRAM
INC DPTR
INC R2
DINZ RO, NEXT
DINZ RI, NEXT
MOV  Pl, #0F8H
LCALL DELAY
MOV  DPTR, #IAP ADDRESS
MOV RO, #0
MOV  RI, #2
MOV  R2, #0
CHECK2:
LCALL IAP READ
CINE A, 2, ERROR
INC DPTR
INC R2
DINZ RO, CHECK2
DINZ RI, CHECK2
MOV  Pl, #0FOH
SIMP  §

;Set ISP/IAP/EEPROM address

;Erase current sector

;Set ISP/IAP/EEPROM address

;Set counter (512)

;Check whether all sector data is FF

:Read Flash

;If error, break
;Inc Flash address
;Check next
;Check next

;1111,1100 Erase successful
;Delay

;:Set ISP/IAP/EEPROM address

;Set counter (512)

;Initial test data

;Program 512 bytes data into data flash

;Ready IAP data
;Program flash
;Inc Flash address
;Modify test data
;Program next
;Program next

;1111,1000 Program successful
;Delay

;Set ISP/IAP/EEPROM address

;Set counter (512)

;Verity 512 bytes data
;:Read Flash

;If error, break

;Inc Flash address
;Modify verify data
;Check next

;Check next

;1111,0000 Verify successful
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ERROR:

MOV PO, RO
MOV P2, R1
MOV  P3, R2
CLR P1.7 ;0xxx,xxxx [AP operation fail
SIMP  §
¥
;Software delay function
; */
DELAY:
CLR A
MOV RO, A
MOV  RI, A
MOV  R2, #20H
DELAY1:
DINZ RO, DELAY1
DINZ RI, DELAY1
DINZ R2, DELAY1
RET
¥
;Disable ISP/IAP/EEPROM function
;Make MCU in a safe state
; */
TIAP_IDLE:
MOV  IAP CONTR, #0 ;Close IAP function
MOV  IAP_CMD, #0 ;Clear command to standby
MOV  IAP_TRIG, #0 ;Clear trigger register
MOV  IAP_ADDRH, #80H ;Data ptr point to non-EEPROM area
MOV  IAP_ADDRL, #0 ;Clear IAP address to prevent misuse
RET
¥

;Read one byte from ISP/IAP/EEPROM area
;Input: DPTR(ISP/IAP/EEPROM address)

;Output: ACC (Flash data)

; */

IAP_READ:
MOV  IAP_CONTR, #ENABLE IAP  ;Open IAP function, and set wait time
MOV  IAP _CMD, #CMD_READ ;Set ISP/IAP/EEPROM READ command
MOV  IAP _ADDRL, DPL ;Set ISP/IAP/EEPROM address low
MOV  IAP ADDRH, DPH ;Set ISP/IAP/EEPROM address high
MOV  IAP_TRIG, #5AH ;Send trigger command1 (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:-

5 */

IAP_ PROGRAM:
MOV  TAP_CONTR, #ENABLE_IAP ;Open IAP function, and set wait time
MOV IAP CMD, #CMD_PROGRAM ;Set ISP/IAP/EEPROM PROGRAM command
MOV  IAP_ADDRL, DPL ;Set ISP/IAP/EEPROM address low
MOV IAP_ ADDRH, DPH ;Set ISP/IAP/EEPROM address high
MOV IAP DATA, A ;Write ISP/IAP/EEPROM data
MOV  IAP_TRIG, #5AH ;Send trigger command]1 (0x5a)
MOV  IAP_TRIG, #0ASH ;Send trigger command2 (0xa5)
NOP ;MCU will hold here until ISP/IAP/EEPROM operation complete
LCALL IAP_IDLE ;Close ISP/IAP/EEPROM function

RET

i*
;Erase one sector area
;Input: DPTR(ISP/IAP/EEPROM address)

;Output:-

5 */

IAP_ERASE:
MOV  TAP_CONTR, #ENABLE_IAP  ;Open IAP function, and set wait time
MOV IAP CMD, #CMD_ERASE  ;Set ISP/IAP/EEPROM ERASE command
MOV  IAP _ADDRL, DPL ;Set ISP/IAP/EEPROM address low
MOV IAP ADDRH, DPH ;Set ISP/IAP/EEPROM address high
MOV  IAP_TRIG, #5AH ;Send trigger command]1 (0x5a)
MOV AP _TRIG, #0ASH ;Send trigger command2 (0xa5)
NOP ;MCU will hold here until ISP/IAP/EEPROM operation complete
LCALL IAP_IDLE ;Close ISP/IAP/EEPROM function
RET
END
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10.5 EEPROMMIIX 2 (ARl & O H E7R)
1. CiEF:

:STC15F204EA 2 %1 B2y HLEEPROM/IAP Ty B8R TR 5 3

/% ¥/
/* --—- STC MCU International Limited */
/* - /RSTC 15 Z%1 5 [y #l. EEPROM/IAPY)fg */
ALY S L e STt LT, S — o
B T L SR T TR L T SE S i 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 //'1200bps @ 11.0592MHz
//#define BAUD 0xFA00 /1 2400bps @ 11.0592MHz
//#define BAUD 0xFDO0O // 4800bps @ 11.0592MHz
//#define BAUD 0xFE80 // 9600bps @ 11.0592MHz
//#define BAUD 0xFF40 //19200bps @ 11.0592MHz
//#define BAUD 0xFFAOQ //38400bps @ 11.0592MHz
//#define BAUD 0xEC00 // 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 // 9600bps @ 22.1184MHz
/f#define BAUD 0xFE80 //19200bps @ 22.1184MHz
//#define BAUD 0xFF40 //38400bps @ 22.1184MHz
//#define BAUD O0xFF80 //57600bps @ 22.1184MHz
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sfr AUXR = 0x8E;
sbit RXB = P3"0; //define UART TX/RX port
sbit TXB = P3"1;

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 = 0xCeo; //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

//#define ENABLE IAP 0x81 //if SYSCLK<24MHz
#define ENABLE IAP 0x82 //if SYSCLK<20MHz
//#define ENABLE IAP 0x83 //if SYSCLK<12MHz
/f#define ENABLE IAP 0x84 //if SYSCLK<6MHz
//#define ENABLE IAP 0x85 //if SYSCLK<3MHz
//#define ENABLE IAP 0x86 //if SYSCLK<2MHz
//#define ENABLE IAP 0x87 //if SYSCLK<1MHz

//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 lapEraseSector(WORD addr);

void main()

{

1
1

WORD i;
BYTE j;

TMOD = 0x00;
AUXR = 0x80;
TLO =BAUD;
THO = BAUD>>3g;
TRO=1;

ETO=1,

PTO=1;

EA=1;

UART _INIT();

P1 = Oxfe;
Delay(10);

//timer0 in 16-bit auto reload mode
/timer0 working at 1T mode

//initial timer0 and set reload value
//tiemr0 start running

//enable timer0 interrupt

/[improve timer(Q interrupt priority
//open global interrupt switch

//1111,1110 System Reset OK
//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

//1f error, break

//1111,0000 Verify successful

//0xxx,xxxx [AP operation fail

//Close IAP function

//Clear command to standby

//Clear trigger register

//Data ptr point to non-EEPROM area
//Clear IAP address to prevent misuse

{
j = lapReadByte(IAP_ ADDRESS+i);
UART_SEND(j);
if G != (BYTE)i)
goto Error;
H
P1 = 0x{0;
while (1);
Error:
Pl &= 0x7f;
while (1);
H
/*
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;
¥
/*

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;
H
/*
Program one byte to ISP/IAP/EEPROM area
Input: addr (ISP/IAP/EEPROM address)
dat (ISP/IAP/EEPROM data)
Output:-

*/
void IapProgramByte(WORD addr, BYTE dat)
{

TAP_CONTR = ENABLE IAP;
TIAP_CMD = CMD_PROGRAM;
TAP_ADDRL = addr;
TIAP_ADDRH = addr >> §;
TAP_DATA = dat;
TAP_TRIG = 0x5a;
TAP_TRIG = 0xa5;
_nop_();
Tapldle();
H
/*
Erase one sector area
Input: addr (ISP/IAP/EEPROM address)
Output:-

*/

void lapEraseSector(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 tm0() interrupt 1 using 1

{
if (RING)
{
if (--RCNT == 0)
{
RCNT = 3; //reset send baudrate counter
if (--RBIT == 0)
{
RBUF = RDAT; //save the data to RBUF
RING =0; //stop receive
REND = 1; //set receive completed flag
}
else
{
RDAT >>= 1;
if (RXB) RDAT |= 0x80; //shift RX data to RX buffer
}
}
¥
else if ('RXB)
{
RING =1; //set start receive flag
RCNT =4; //initial receive baudrate counter
RBIT=9; //initial receive bit number (8 data bits + 1 stop bit)
¥
if (--TCNT == 0)
{
TCNT =3; //reset send baudrate counter
if (TING) //judge whether sending
{
if (TBIT ==0)
{
TXB = 0; //send start bit
TDAT = TBUF; //load data from TBUF to TDAT
TBIT=9; //initial send bit number (8 data bits + 1 stop bit)
¥
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else

TDAT >>=1; //shift data to CY
if (--TBIT == 0)
{
TXB=1;
TING =0; //stop send
TEND = 1; //set send completed flag
§
else
{
TXB =CY; /Iwrite CY to TX port

//
//initial UART module variable
void UART INIT()
{

TING =0;

RING = 0;

TEND = 1;

REND = 0;

TCNT =0;

RCNT = 0;

/1
//initial UART module variable
void UART SEND(BYTE dat)
{

while (ITEND);
TEND = 0;
TBUF = dat;
TING = 1;
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:STC15F204EA 2 51 51 5 HLEEPROM/ TAP ThEE MR FE 7 J

/* */
/* --- STC MCU International Limited */
/* - /RSTC 15 2515 5 #l. EEPROM/IAPY)fg */
L L Y e I 1Rl —— +/
/% 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 AP 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
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;//EEPROM Start address

IAP_ADDRESS EQU 0800H

s

ORG 0000H
LIMP  MAIN

s

;TimerO interrupt routine for UART

ORG 000BH
PUSH ACC
PUSH PSW
MOV  PSW,

L _UARTSTART:

JB RING,
B RXB,
L RSTART:
SETB RING
MOV RS,
MOV  R7,
SIMP L REND
L RING:
DINZ RS,
MOV RS,
L RBIT:
MOV  C,
MOV A,
RRC A
MOV  R3,
DINZ R7,
L RSTOP:
RLC A
MOV  RI,
CLR  RING
SETB REND
L _REND
L TING
DINZ R4,
MOV R4,
JNB  TING,
MOV A,

#08H

L RING
L REND

#4
49

L REND

RXB
R3

L _REND

L TEND

L_TEND
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

;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
MOV
MOV
IMP

L TBIT:
MOV
SETB
RRC
MOV
MOV
DINZ

L_TSTOP:
CLR
SETB

L_UARTEND:
POP
POP
RETI

TXB

TDAT, RO
R6, #9
L _TEND

A, R2
C

A

R2, A
TXB, C
R6, L TEND
TING
TEND

PSW

ACC

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

; send start bit

; load data from TBUF to TDAT

; initial send bit number (8 data bits + 1 stop bit)
; end this time slice

;1 read data in TDAT

;1 shift in stop bit

;1 shift data to CY

;2 update TDAT

;4 write CY to TX port

;4 judge whether the data have send completed

; stop send
; set send completed flag

;3 restore PSW
;3 restore ACC
;4 (69)
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ORG 0100H

MAIN:
MOV  SP, #7FH
MOV  TMOD, #00H ;timer0 in 16-bit auto reload mode
MOV  AUXR, #80H ;timer0 working at 1T mode
MOV  TLO, #LOW BAUD ;initial timer0 and
MOV  THO, #HIGH BAUD ;set reload value
SETB  TRO ;tiemr0 start running
SETB  ETO ;enable timer( interrupt
SETB  PTO ;improve timer(Q interrupt priority
SETB EA ;open global interrupt switch
LCALL UART _INIT
MOV  PI, #OFEH ;1111,1110 System Reset OK
LCALL DELAY ;Delay
MOV  DPTR, #IAP_ADDRESS ;Set ISP/IAP/EEPROM address
LCALL IAP ERASE ;Erase current sector
MOV  DPTR, #IAP_ADDRESS ;Set ISP/IAP/EEPROM address
MOV RO, #0 ;Set counter (512)
MOV  RI, #2

CHECKI: ;Check whether all sector data is FF
LCALL IAP READ ;Read Flash
LCALL UART SEND

// CINE A, #0FFH, ERROR ;If error, break
INC DPTR ;Inc Flash address
DINZ RO, CHECK1 ;Check next
DINZ RI, CHECK1 ;Check next
MOV  Pl, #0FCH ;1111,1100 Erase successful
LCALL DELAY ;Delay
MOV  DPTR, #IAP_ADDRESS ;Set ISP/IAP/EEPROM address
MOV RO, #0 ;Set counter (512)
MOV  RI, #2
MOV  R2, #0 ;Initial test data

NEXT: ;Program 512 bytes data into data flash
MOV A, R2 ;Ready IAP data
LCALL IAP PROGRAM ;Program flash
INC DPTR ;Inc Flash address
INC R2 ;Modify test data
DINZ RO, NEXT ;Program next
DINZ RI, NEXT ;Program next
MOV  Pl, #0F8H ;1111,1000 Program successful
LCALL DELAY ;Delay
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MOV  DPTR, #IAP_ADDRESS ;Set ISP/IAP/EEPROM address
MOV RO, #0 ;Set counter (512)
MOV  RIl, #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  PlI, #0FOH ;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 RI1, DELAY1
DINZ R2, DELAY1
RET

o

;Disable ISP/IAP/EEPROM function

;Make MCU in a safe state

; */

IAP_IDLE:
MOV  IAP_CONTR,
MOV  IAP_CMD,
MOV  IAP_TRIG,
MOV  IAP_ADDRH,
MOV  IAP_ADDRL,
RET

#0 ;Close IAP function

#0 ;Clear command to standby

#0 ;Clear trigger register

#30H ;Data ptr point to non-EEPROM area
#0 ;Clear IAP address to prevent misuse
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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 IAP ;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/IAP/EEPROM address high
MOV  IAP_TRIG, #5AH ;Send trigger command1 (0x5a)
MOV  IAP_TRIG, #0ASH ;Send trigger command?2 (0xaS5)
NOP ;MCU will hold here until ISP/IAP/EEPROM operation complete
MOV A, TIAP_DATA ;Read ISP/TAP/EEPROM data

LCALL IAP_IDLE

RET

S

;Close ISP/TAP/EEPROM function

;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

IAP_CONTR,
IAP_CMD,
IAP ADDRL,
IAP_ADDRH,
IAP DATA,
IAP_TRIG,
IAP_TRIG,

LCALL IAP_IDLE

RET
/*

;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

;Open IAP function, and set wait time
;Set ISP/IAP/EEPROM PROGRAM command

DPL ;Set ISP/IAP/EEPROM address low
DPH ;Set ISP/IAP/EEPROM address high
A ;Write ISP/IAP/EEPROM data
#5AH ;Send trigger command1 (0x5a)

#0ASH ;Send trigger command2 (0xa5)
;MCU will hold here until ISP/IAP/EEPROM operation complete

;Close ISP/IAP/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 (0xaS5)

;MCU will hold here until ISP/IAP/EEPROM operation complete
;Close ISP/TAP/EEPROM function
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11.3 BEX TECETIERF (SSUNMFETE)

/* %)
/* -—-- STC MCU International Limited */
/% - WHARSTC 1T RF AL FIFHRAESLILE 5E U #mmmmmmmmeeev */
g 5 T o P AR SC B P B SRR, —omemmemmemmenmemeeen *
/% AELERR P Bl SC B P AR T B R PO R e %/
/* */

#include <reg51.h>
#include <instrins.h>

sfr IAP_ CONTR = 0xc7;
sbit MCU_Start Led = P17,

#define Self Define ISP_Download Command 0x22

#define RELOAD_COUNT 0xfb //18.432MHz,12T,SMOD=0,9600bps
//#define RELOAD_COUNT 0xf6 //18.432MHz,12T,SMOD=0,4800bps
//#define RELOAD_COUNT Oxec //18.432MHz,12T,SMOD=0,2400bps
//#define RELOAD_COUNT 0xd8 //18.432MHz,12T,SMOD=0,1200bps

void serial_port_initial(void);

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

void display MCU_Start Led(void);
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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();
}
}
if (TT)
{
TI=0;
}
H
void soft reset to ISP_Monitor(void)
{
IAP_CONTR = 0x60; //0110,0000 soft reset system to run ISP monitor
H

246



void delay(void)

{
unsigned int j = 0;
unsigned int g = 0;
for (j=0; j<5; j++)
{
for (g=0; g<60000; g++)
{
_nop_();
_nop_();
_nop_();
_nop_();
_nop_();
b
¥
¥
void display MCU_Start Led(void)
{
unsigned char i = 0;
for (i=0; i<3; i++)
{
MCU_Start Led =0; //Turn on work LED
dejay();
MCU Start Led =1; //Turn off work LED
dejay();
MCU_Start Led =0; //Turn on work LED
¥
¥
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MIRA SLHRIES 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.

ASMS1 is invoked from the system prompt by

ASMS1 source_file [assembler controls]

The source file is assembled and any assembler controls specified take effect. The assembler receives a source
file as input (e.g., PROGRAM.SRC) and generates an object file (PROGRAM.OBJ) and listing file (PROGRAM.
LST) as output. This is illustrated in Figure 1.

Since most assemblers scan the source program twice in performing the translation to machine language,
they are described as two-pass assemblers. The assembler uses a location counter as the address of instructions
and the values for labels. The action of each pass is described below.

PROGRAM.OB]J
PROGRAM.SRC
Legend PROGRAM.LST
QO Utility program
[ User file

Figure 1 Assembling a source program

Pass one

During the first pass, the source file is scanned line-by-line and a symbol table is built. The location counter de-
faults to 0 or is set by the ORG (set origin) directive. As the file is scanned, the location counter is incremented by
the length of each instruction. Define data directives (DBs or DWs) increment the location counter by the number
of bytes defined. Reserve memory directives (DSs) increment the location counter by the number of bytes re-
served.

Each time a label is found at the beginning of a line, it is placed in the symbol table along with the current
value of the location counter. Symbols that are defined using equate directives (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 ASMS51, the label field needn't
begin in column 1 and the mnemonic field needn't be on the same line as the label field. The operand field must,
however, begin on the same line as the mnemonic field. The fields are described below.

Label Field

A label represents the address of the instruction (or data) that follows. When branching to this instruction, this la-
bel is usded in the operand field of the branch or jump instruction (e.g., SIMP SKIP).

Whereas the term "label" always represents an address, the term "symbol" is more general. Labels are one
type of symbol and are identified by the requirement that they must terminate with a colon(:). Symbols are as-
signed values or attributes, using directives such as EQU, SEGMENT, BIT, DATA, etc. Symbols may be ad-
dresses, data constants, names of segments, or other constructs conceived by the programmer. Symbols do not
terminate with a colon. In the example below, PAR is a symbol and START is a label (which is a type of symbol).

PAR EQU 500 ;"PAR" IS A SYMBOL WHICH
;REPRESENTS THE VALUE 500
START: MOV A, #OFFH ;"START" IS A LABEL WHICH

;REPRESENTS THE ADDRESS OF
;THE MOV INSTRUCTION

A symbol (or label) must begin with a letter, question mark, or underscore (_); must be followed by letters,

"o,

digit, "?", or " "; and can contain up to 31 characters. Symbols may use upper- or lowercase characters, but they

are treated the same. Reserved words (mnemonics, operators, predefined symbols, and directives) may not be
used.
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Mnemonic Field

Intruction mnemonics or assembler directives go into mnemonic field, which follows the label field. Examples of
instruction mnemonics are ADD, MOV, DIV, or INC. Examples of assembler directives are ORG, EQU, or DB.

Operand Field

The operand field follows the mnemonic field. This field contains the address or data used by the instruction. A
label may be used to represent the address of the data, or a symbol may be used to represent a data constant. The
possibilities for the operand field are largely dependent on the operation. Some operations have no operand (e.g.,
the RET instruction), while others allow for multiple operands separated by commas. Indeed, the possibilties for
the operand field are numberous, and we shall elaborate on these at length. But first, the comment field.

Comment Field

Remarks to clarify the program go into comment field at the end of each line. Comments must begin with a semi-
colon (;). Each lines may be comment lines by beginning them with a semicolon. Subroutines and large sections
of a program generally begin with a comment block—serveral lines of comments that explain the general proper-
ties of the section of software that follows.

Special Assembler Symbols

Special assembler symbols are used for the register-specific addressing modes. These include A, RO through R7,
DPTR, PC, C and AB. In addition, a dollar sign ($) can be used to refer to the current value of the location coun-
ter. Some examples follow.

SETB C
INC DPTR
INB 11,8

The last instruction above makes effective use of 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 0OE7H ;EXPLICIT BIT ADDRESS
SETB ACC.7 ;:DOT OPERATOR (SAME AS ABOVE)
INB TI, $ ;"TI" IS A PRE-DEFINED SYMBOL
INB 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

ASMS1 allows programmers to use a generic JMP or CALL mnemonic. "JMP" can be used instead of SIMP,
AJMP or LIMP; and "CALL" can be used instead of ACALL or LCALL. The assembler converts the generic
mnemonic to a "real" instruction following a few simple rules. The generic mnemonic converts to the short form
(for JMP only) if no forward references are used and the jump destination is within -128 locations, or to the ab-
solute form if no forward references are used and the instruction following the JMP or CALL instruction is in the
same 2K block as the destination instruction. If short or absolute forms cannot be used, the conversion is to the
long form.

The conversion is not necessarily the best programming choice. For example, if branching ahead a few in-
strucions, the generic JMP will always convert to LIMP even though an SIMP is probably better. Consider the
following assembled instructions sequence using three generic jumps.

LOC OBJ LINE  SOURCE

1234 1 ORG 1234H
1234 04 2 START: INC A
1235 80FD 3 IMP START ;ASSEMBLES AS SJIMP
12FC 4 ORG START + 200
12FC 4134 5 IMP START ;ASSEMBLES AS AJMP
12FE 021301 6 IMP FINISH ;ASSEMBLES AS LIMP
1301 04 7 FINISH: INC A

8 END

The first jump (line 3) assembles as SIMP because the destination is before the jump ( i.e., no forward reference)
and the offset is less than -128. The ORG directive in line 4 creates a gap of 200 locations between the label
START and the second jump, so the conversion on line 5 is to AJMP because the offset is too great for SIMP.
Note also that the address following the second jump (12FEH) and the address of START (1234H) are within the
same 2K page, which, for this instruction sequence, is bounded by 1000H and 17FFH. This criterion must be met
for absolute addressing. The third jump assembles as LIMP because the destination (FINISH) is not yet defined
when the jump is assembled (i.e., a forward reference is used). The reader can verify that the conversion is as
stated by examining the object field for each jump instruction.

ASSEMBLE-TIME EXPRESSION EVALUATION

Values and constants in the operand field may be expressed three ways: (a) explicitly (e.g.,0EFH), (b) with a pre-
defined symbol (e.g., ACC), or (c) with an expression (e.g.,2 + 3). The use of expressions provides a powerful
technique for making assembly language programs more readable and more flexible. When an expression is used,
the assembler calculates a value and inserts it into the instruction.
All expression calculations are performed using 16-bit arithmetic; however, either 8 or 16 bits are inserted

into the instruction as needed. For example, the following two instructions are the same:

MOV  DPTR, #04FFH +3

MOV  DPTR, #0502H ;ENTIRE 16-BIT RESULT USED

If the same expression is used in a "MOV A #data" instruction, however, the error message "value will not fit in a
byte" is generated by ASMS51. An overview of the rules for evaluateing expressions follows.
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Number Bases

The base for numeric constants is indicated in the usual way for Intel microprocessors. Constants must be fol-
lowed with "B" for binary, "O" or "Q" for octal, "D" or nothing for decimal, or "H" for hexadecimal. For example,
the following instructions are the same:

MOV A, #I5H
MOV A, #1111B
MOV A, #0FH
MOV A, #17Q
MOV A, #15D

Note that a digit must be the first character for hexadecimal constants in order to differentiate them from labels (i.e.,
"0AS5H" not "ASH").

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 00OFFH
B+1)*2 0012H
5EQ4 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'SHLS8 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 ASM51 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:

258



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, ASMS51 is more complex than conven-
tional assemblers, which generally support only "code" and "data" segment types. However, ASM51 defines addi-
tional segment types to accommodate the diverse memory spaces in the 8051. The following are the defined 8051
segment types (memory spaces):

CODE (the code segment)

XDATA (the external data space)

DATA (the internal data space accessible by direct addressing, 00H—07H)

IDATA (the entire internal data space accessible by indirect addressing, 00H-07H)
BIT (the bit space; overlapping byte locations 20H-2FH of the internal data space)

For example, the statement

EPROM SEGMENT CODE

declares the symbol EPROM to be a SEGMENT of type CODE. Note that this statement simply declares what
EPROM is. To actually begin using this segment, the RSEG directive is used (see below).

EQU (Equate) The format for the EQU directive is
Symbol EQU expression

The EQU directive assigns a numeric value to a specified symbol name. The symbol must be a valid symbol
name, and the expression must conform to the rules described earlier.
The following are examples of the EQU directive:

N27 EQU 27 ;SET N27 TO THE VALUE 27
HERE EQU $ ;SET "HERE" TO THE VALUE OF
;THE LOCATION COUNTER
CR EQU 0DH ;SET CR (CARRIAGE RETURN) TO 0DH
MESSAGE: DB 'This is a message'
LENGTH EQU $ - MESSAGE ;"LENGTH" EQUALS LENGTH OF "MESSAGE"
Other Symbol Definition Directives The SET directive is similar to the EQU directive except the

symbol may be redefined later, using another SET directive.
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The DATA, IDATA, XDATA, BIT, and CODE directives assign addresses of the corresponding segment type
to a symbol. These directives are not essential. A similar effect can be achieved using the EQU directive; if used,
however, they evoke powerful type-checking by ASMS51. Consider the following two directives and four instruc-

tions:
FLAGI1 EQU 05H
FLAG2 BIT 05H
SETB  FLAGI

SETB  FLAG2
MOV  FLAGI, #0
MOV  FLAG2, #0

The use of FLAG2 in the last instruction in this sequence will generate a "data segment address expected" error
message from ASMS51. Since FLAG2 is defined as a bit address (using the BIT directive), it can be used in a set
bit instruction, but it cannot be used in a move byte instruction. Hence, the error. Even though FLAGI represents
the same value (05H), it was defined using EQU and does not have an associated address space. This is not an
advantage of EQU, but rather, a disadvantage. By properly defining address symbols for use in a specific memory
space (using the directives BIT, DATA, XDATA,ect.), the programmer takes advantage of ASM51's powerful
type-checking and avoids bugs from the misuse of symbols.

Storage Initialization/Reservation

The storage initialization and reservation directives initialize and reserve space in either word, byte, or bit units.
The space reserved starts at the location indicated by the current value of the location counter in the currently ac-
tive segment. These directives may be preceded by a label. The storage initialization/reservation directives are
described below.

DS (Define Storage)  The format for the DS (define storage) directive is
[label:] DS expression

The DS directive reserves space in byte units. It can be used in any segment type except BIT. The expression
must be a valid assemble-time expression with no forward references and no relocatable or external references.
When a DS statement is encountered in a program, the location counter of the current segment is incremented by
the value of the expression. The sum of the location counter and the specified expression should not exceed the
limitations of the current address space.

The following statement create a 40-byte buffer in the internal data segment:

DSEG AT 30H ;PUT IN DATA SEGMENT (ABSOLUTE, INTERNAL)
LENGTH EQU 40
BUFFER: DS LENGRH ;40 BYTES RESERVED

The label BUFFER represents the address of the first location of reserved memory. For this example, the buffer
begins at address 30H because "AT 30H" is specified with DSEG. The buffer could be cleared using the following
instruction sequence:

MOV  R7, #LENGTH

MOV RO, #BUFFER
LOOP: MOV  @RO, #0

DINZ R7, LOOP

(continue)
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To create a 1000-byte buffer in external RAM starting at 4000H, the following directives could be used:

XSTART EQU 4000H
XLENGTH EQU 1000

XSEG AT  XSTART
XBUFFER: DS XLENGTH

This buffer could be cleared with the following instruction sequence:
MOV DPTR, #XBUFFER

LOOP: CLR A
MOVX @DPTR, A

INC DPTR

MOV A, DPL

CINE A, #LOW (XBUFFER + XLENGTH + 1), LOOP
MOV A, DPH

CINE A, #HIGH (XBUFFER + XLENGTH + 1), LOOP
(continue)

This is an excellent example of a powerful use of ASM51's operators and assemble-time expressions. Since an
instruction does not exist to compare the data pointer with an immediate value, the operation must be fabricated
from available instructions. Two compares are required, one each for the high- and low-bytes of the DPTR. Fur-
thermore, the compare-and-jump-if-not-equal instruction works only with the accumulator or a register, so the
data pointer bytes must be moved into the accumulator before the CINE instruction. The loop terminates only
when the data pointer has reached XBUFFER + LENGTH + 1. (The "+1" is needed because the data pointer is
incremented after the last 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 .M51 files. If the defi-
nitions above were the first use of BSEG, then KBFLAG would be at bit address 00H (bit 0 of byte address 20H).
If other bits were defined previously using BSEG, then the definitions above would follow the last bit defined.

DB (Define Byte) The format for the DB (define byte) directive is,
[label:] DB expression [, expression] [...]

The DB directive initializes code memory with byte values. Since it is used to actually place data constants in
code memory, a CODE segment must be active. The expression list is a series of one or more byte values (each of
which may be an expression) separated by commas.
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The DB directive permits character strings (enclosed in single quotes) longer than two characters as long as they
are not part of an expression. Each character in the string is converted to the corresponding ASCII code. If a label
is used, it is assigned the address of th first byte. For example, the following statements

CSEG AT 0100H
SQUARES: DB 0,1,4,9, 16,25 ;SQUARES OF NUMBERS 0-5
MESSAGE: DB '"Login:', 0 ;NULL-TERMINATED CHARACTER STRING
When assembled, result in the following hexadecimal memory assignments for external code memory:
Address Contents
0100 00
0101 01
0102 04
0103 09
0104 10
0105 19
0106 4C
0107 6F
0108 67
0109 69
010A 6E
010B 3A
010C 00

DW (Define Word) The format for the DW (define word) directive is
[label:] DW expression [, expression] [...]

The DW directive is the same as the DB directive except two memory locations (16 bits) are assigned for each
data item. For example, the statements

CSEG AT 200H
DW $,'A", 1234H, 2, 'BC'

result in the following hexadecimal memory assignments:

Address Contents
0200 02
0201 00
0202 00
0203 41
0204 12
0205 34
0206 00
0207 02
0208 42
0209 43

Program Linkage

Program linkage directives allow the separately assembled modules (files) to communicate by permitting inter-
module references and the naming of modules. In the following discussion, a "module" can be considered a "file."
(In fact, a module may encompass more than one file.)
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Public The format for the PUBLIC (public symbol) directive is
PUBLIC symbol [, symbol] [...]

The PUBLIC directive allows the list of specified symbols to known and used outside the currently assembled
module. A symbol declared PUBLIC must be defined in the current module. Declaring it PUBLIC allows it to be
referenced in another module. For example,

PUBLIC  INCHAR, OUTCHR, INLINE, OUTSTR

Extrn The format for the EXTRN (external symbol) directive is
EXTRN segment_type (symbol [, symbol] [...],...)

The EXTRN directive lists symbols to be referenced in the current module that are defined in other modules. The
list of external symbols must have a segment type associated with each symbol in the list. (The segment types are
CODE, XDATA, DATA, IDATA, BIT, and NUMBER. NUMBER s a type-less symbol defined by EQU.) The
segment type indicates the way a symbol may be used. The information is important at link-time to ensure sym-
bols are used properly in different modules.

The PUBLIC and EXTRN directives work together. Consider the two files, MAIN.SRC and MESSAGES.
SRC. The subroutines HELLO and GOOD_BYE are defined in the module MESSAGES but are made available
to other modules using the PUBLIC directive. The subroutines are called in the module MAIN even though they
are not defined there. The EXTRN directive declares that these symbols are defined in another module.

MAIN.SRC:

EXTRN CODE (HELLO, GOOD_BYE)

éALL HELLO

éALL GOOD BYE

END
MESSAGES.SRC:

PUBLIC HELLO, GOOD BYE
HELLO: &l.).egin subroutine)

RET

GOOD_BYE: (begin subroutine)
RET
END
Neither MAIN.SRC nor MESSAGES.SRC is a complete program; they must be assembled separately and
linked together to form an executable program. During linking, the external references are resolved with correct

addresses inserted as the destination for the CALL instructions.

Name The format for the NAME directive is
NAME module name
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All the usual rules for symbol names apply to module names. If a name is not provided, the module takes on
the file name (without a drive or subdirectory specifier and without an extension). In the absence of any use of
the NAME directive, a program will contain one module for each file. The concept of "modules," therefore, is
somewhat cumbersome, at least for relatively small programming problems. Even programs of moderate size (en-
compassing, for example, several files complete with relocatable segments) needn't use the NAME directive and
needn't pay any special attention to the concept of "modules." For this reason, it was mentioned in the definition
that a module may be considered a "file," to simplify learning ASM51. However, for very large programs (several
thousand lines of code, or more), it makes sense to partition the problem into modules, where, for example, each
module may encompass several files containing routines having a common purpose.

Segment Selection Directives

When the assembler encounters a segment selection directive, it diverts the following code or data into the select-
ed segment until another segment is selected by a segment selection directive. The directive may select may select
a previously defined relocatable segment or optionally create and select absolute segments.

RSEG (Relocatable Segment)  The format for the RSEG (relocatable segment) directive is
RSEG segment_name

Where "segment name" is the name of a relocatable segment previously defined with the SEGMENT directive.
RSEG is a "segment selection" directive that diverts subsequent code or data into the named segment until another
segment selection directive is encountered.

Selecting Absolute Segments RSEG selects a relocatable segment. An "absolute" segment, on the other
hand, is selected using one of the directives:

CSEG (AT address)
DSEG (AT address)
ISEG (AT address)
BSEG (AT address)
XSEG (AT address)

These directives select an absolute segment within the code, internal data, indirect internal data, bit, or external
data address spaces, respectively. If an absolute address is provided (by indicating "AT address"), the assembler
terminates the last absolute address segment, if any, of the specified segment type and creates a new absolute seg-
ment starting at that address. If an absolute address is not specified, the last absolute segment of the specified type
is continuted. If no absolute segment of this type was previously selected and the absolute address is omitted, a
new segment is created starting at location 0. Forward references are not allowed and start addresses must be ab-
solute.

Each segment has its own location counter, which is always set to 0 initially. The default segment is an ab-
solute code segment; therefore, the initial state of the assembler is location 0000H in the absolute code segment.
When another segment is chosen for the first time, the location counter of the former segment retains the last
active value. When that former segment is reselected, the location counter picks up at the last active value. The
ORG directive may be used to change the location counter within the currently selected segment.

ASSEMBLER CONTROLS

Assembler controls establish the format of the listing and object files by regulating the actions of ASM51. For the
most part, assembler controls affect the look of the listing file, without having any affect on the program itself.
They can be entered on the invocation line when a program is assembled, or they can be placed in the source file.
Assembler controls appearing in the source file must be preceded with a dollor sign and must begin in column 1.

264



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.

265



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
MOD51 P MOD51 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) 0oJ Designates file to receive object code
NOOBIJECT 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
(1d,...)
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-5SBH<O0, therefore
C=1; but SBH-5SBH=0, therefore C=0.) Jumping to GREATER THAN on the condition "not carry" correctly
jumps for accumulator values SBH, SCH, SDH, and so on, up to FFH. Once details such as these are worked out,
they can be simplified by inventing an appropriate mnemonic, defining a macro, and using the macro instead of

the corresponding instruction sequence. Here's the definition for a "jump if greater than" macro:

%*DEFINE (JGT (VALUE, LABEL))
(CINE A, #%VALUE+1, $+3  ;JGT
JNC  %LABEL
)

To test if the accumulator contains an ASCII code greater than "Z," as just discussed,the macro would be called as
%JGT  ('Z', GREATER THAN)
ASMS51 would expand this into

CINE A, #5BH, $+3 JGT
INC GREATER THAN

The JGT macro is an excellent example of a relevant and powerful use of macros. By using macros, the program-
mer benefits by using a meaningful mnemonic and avoiding messy and potentially bug-ridden details.
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Local Labels
Local labels may be used within a macro using the following format:

%*DEFINE (macro_name [(parameter_list)])
[LOCAL list of local labels] (macro_body)

For example, the following macro definition

%*DEFINE  (DEC_DPTR) LOCAL SKIP

(DEC  DPL :DECREMENT DATA POINTER
MOV A, DPL
CINE A, #OFFH, %SKIP
DEC DPL

%SKIP: )

would be called as
%DEC_DPTR
and would be expanded by ASMS51 into

DEC  DPL :DECREMENT DATA POINTER
MOV A, DPL

CINE A, #OFFH, SKIPOO

DEC  DPH

SKIP0O:

Note that a local label generally will not conflict with the same label used elsewhere in the source program, since
ASMS51 appends a numeric code to the local label when the macro is expanded. Furthermore, the next use of the

same local label receives the next numeric code, and so on.

The macro above has a potential "side effect." The accumulator is used as a temporary holding place for
DPL. If the macro is used within a section of code that uses A for another purpose, the value in A would be lost.
This side effect probably represents a bug in the program. The macro definition could guard against this by saving

A on the stack. Here's an alternate definition for the DEC_DPTR macro:

%*DEFINE (DEC_DPTR)  LOCAL SKIP
(PUSHACC
DEC DPL :DECREMENT DATA POINTER
MOV A, DPL
CINE A, #0FFH, %SKIP
DEC DPH
%SKIP: POP  ACC
)

Repeat Operations

This is one of several built-in (predefined) macros. The format is
%REPEAT (expression) (text)

For example, to fill a block of memory with 100 NOP instructions,

%REPEAT  (100)
(NOP

)
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Control Flow Operations

The conditional assembly of section of code is provided by ASM51's control flow macro definition. The format is

%IF (expression) THEN (balanced_text)
[ELSE (balanced text)] FI

For example,

INTRENAL EQU 1 ;1 =8051 SERIAL I/0 DRIVERS
;0 = 8251 SERIAL I/0 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 CiESRIE
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 IKHz square wave on P1.0.
A solution written below in 8051 C language:

sbit portbit = P1"0; /*Use variable portbit to refer to P1.0*/
main ()
{
TMOD = 1;
while (1)
{
THO = OxFE;
TLO = 0xC;
TRO=1;
while (TFO !=1);
TRO =0;
TF0 =0;
portbit = |(P1.70);
b
H
A solution written below in assembly language:
ORG 8100H
MOV  TMOD, #01H ;16-bit timer mode
LOOP: MOV  THO, #OFEH ;-500 (high byte)
MOV  TLO, #0CH ;-500 (low byte)
SETB  TRO ;start timer
WAIT: JNB TFO, WAIT ;wait for overflow
CLR TRO ;stop timer
CLR TFO ;clear timer overflow flag
CPL P1.0 ;toggle port bit
SIMP  LOOP ;repeat
END
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Notice that both the assembly and C language solutions for the above example require almost the same number of
lines. However, the difference lies in the readability of these programs. The C version seems more human than as-
sembly, and is hence more readable. This often helps facilitate the human programmer's efforts to write even very
complex programs. The assembly language version is more closely related to the machine code, and though less
readable, often results in more compact machine code. As with this example, the resultant machine code from the
assembly version takes 83 bytes while that of the C version requires 149 bytes, an increase of 79.5%!

The human programmer's choice of either high-level C language or assembly language for talking to the
8051, whose language is machine language, presents an interesting picture, as shown in following figure.

Human language » C (high-level) language
Eg. English, Malay, Chinese — Eg. for (x=0; x<9; x++)...
Y
Complier
B | Assembly language
. < Eg. MOV, ADD, SUB
Machine language
Eg. 10011101 0101010101 | 4 Assembler | |

Conversion between human, high-level, assembly, and machine language
8051 C COMPILERS

We saw in the above figure that a complier is needed to convert programs written in 8051 C language into ma-
chine language, just as an assembler is needed in the case of programs written in assembly language. A complier
basically acts just like an assembler, except that it is more complex since the difference between C and machine
language is far greater than that between assembly and machine language. Hence the complier faces a greater task
to bridge that difference.

Currently, there exist various 8051 C complier, which offer almost similar functions. All our examples and
programs have been compiled and tested with Keil's p Vision 2 IDE by Keil Software, an integrated 8051 pro-
gram development envrionment that includes its C51 cross compiler for C. A cross compiler is a compiler that
normally runs on a platform such as IBM compatible PCs but is meant to compile programs into codes to be run
on other platforms such as the 8051.

DATATYPES

8051 C is very much like the conventional C language, except that several extensions and adaptations have been
made to make it suitable for the 8051 programming environment. The first concern for the 8051 C programmer is
the data types. Recall that a data type is something we use to store data. Readers will be familiar with the basic C
data types such as int, char, and float, which are used to create variables to store integers, characters, or floating-
points. In 8051 C, all the basic C data types are supported, plus a few additional data types meant to be used spe-
cifically with the 8051.

The following table gives a list of the common data types used in 8051 C. The ones in bold are the specific
8051 extensions. The data type bit can be used to declare variables that reside in the 8051's bit-addressable loca-
tions (namely byte locations 20H to 2FH or bit locations 00H to 7FH). Obviously, these bit variables can only
store bit values of either 0 or 1. As an example, the following C statement:

bit flag=0;

declares a bit variable called flag and initializes it to 0.
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Data types used in 8051 C language

Data Type Bits | Bytes |Value Range

bit 1 0to 1

signed char 8 1 |-128 to +127

unsigned char 8 1 ]0to 255

enum 16 2 [-32768 to +32767

signed short 16 2 [-32768 to +32767

unsigned short 16 2 |0to 65535

signed int 16 2 |-32768 to +32767

unsigned int 16 2 |0to 65535

signed long 32 4 |-2,147,483,648 to +2,147,483,647
unsigned long 32 4 01t04,294,967,295

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 ASH. Recall that this address is where the Interrupt Enable
(IE) SFR is located; therefore, the sfr data type is just a means to enable us to assign names for SFRs so that it is
easier to remember.

The sfrl6 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 regS1.h, we can refer for instance to the interrupt enable register as simply IE
rather than having to specify the address A8H, and to the data pointer as DPTR rather than 82H. All this makes
8051 C programs more human-readable and manageable. The contents of reg51.h are listed below.

/*
REG51.H
Header file for generic 8051 microcontroller.

*/
/* BYTE Register */ sbit 1IE1 = 0x8B;
sfr PO = 0x80; sbit IT1 0x8A;
sfr P1 = 0x90; sbit 1EO 0x89;
sfr P2 = 0xAO0; sbit 1TO = 0x88;
sfr P3 = 0xBO0; /* 1E */
sfr PSW = 0xDO; sbit EA = 0xAF;
sfr ACC = 0xEOQ; sbit ES 0xAC;
sfr B = 0xFO; sbit ET1 0xAB;
sfr SP = 0x81; sbit EX1 0xAA;
sfr DPL = 0x82; sbit ETO 0xA9;
sfr DPH = 0x83; sbit EXO0 = 0xAS,;
sfr PCON = 0x87; /* 1P */
sfr TCON = 0x88; sbit PS = 0xBC;
sfr TMOD = 0x89; sbit PT1 0xBB;
sfr TLO = 0x8A; sbit PX1 0xBA;
sfr TL1 = 0x8B; sbit PTO 0xB9;
sfr THO = 0x8C; sbit PX0 = 0xBS;
sfr TH1 = 0x8D; /* P3 */
sfr 1IE = 0xAS,; sbit RD = 0xB7;
sfr 1P = 0xBS; sbit WR 0xB6;
sfr SCON = 0x98; sbit T1 = 0xBS5;
sfr SBUF = 0x99; sbit TO = 0xB4;
/* BIT Register */ sbit INT1 0xB3;
/* PSW */ sbit INTO 0xB2;
sbit CY = 0xD7; sbit TXD 0xB1;
sbit AC = 0xDe6; sbit RXD = 0xBO0;
sbit FO = 0xDS5; /* SCON */
sbit RS1 = 0xD4; sbit SMO = 0x9F;
sbit RSO = 0xD3; sbit SM1 0x9E;
sbit ov = 0xD2; sbit SM2 0x9D;
sbit P = 0xDO; sbit REN 0x9C;
/* TCON */ sbit TBS8 0x9B;
sbit TF1 = 0x8F; sbit RB8 0x9A;
sbit TR1 0x8E; sbit TI 0x99;
sbit TFO 0x8D; sbit RI = 0x98;
sbit TRO = 0x8C;
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MEMORY TYPES AND MODELS

The 8051 has various types of memory space, including internal and external code and data memory. When de-
claring variables, it is hence reasonable to wonder in which type of memory those variables would reside. For this
purpose, several memory type specifiers are available for use, as shown in following table.

Memory types used in 8051 C language
Memory Type Description (Size)
code Code memory (64 Kbytes)
data Directly addressable internal data memory (128 bytes)
idata Indirectly addressable internal data memory (256 bytes)
bdata Bit-addressable internal data memory (16 bytes)
xdata External data memory (64 Kbytes)
pdata Paged external data memory (256 bytes)

The first memory type specifier given in above table is code. This is used to specify that a variable is to reside in
code memory, which has a range of up to 64 Kbytes. For example:

char code errormsg[ | ="An error occurred" ;

declares a char array called errormsg that resides in code memory.
If you want to put a variable into data memory, then use either of the remaining five data memory specifiers
in above table. Though the choice rests on you, bear in mind that each type of data memory affect the speed of ac-

cess and the size of available data memory. For instance, consider the following declarations:

signed int data numl;
bit bdata numbit;
unsigned int xdata num?2;

The first statement creates a signed int variable num1 that resides in inernal data memory (00H to 7FH). The next
line declares a bit variable numbit that is to reside in the bit-addressable memory locations (byte addresses 20H
to 2FH), also known as bdata. Finally, the last line declares an unsigned int variable called num2 that resides in
external data memory, Xdata. Having a variable located in the directly addressable internal data memory speeds
up access considerably; hence, for programs that are time-critical, the variables should be of type data. For other
variants such as 8052 with internal data memory up to 256 bytes, the idata specifier may be used. Note however
that this is slower than data since it must use indirect addressing. Meanwhile, if you would rather have your vari-
ables reside in external memory, you have the choice of declaring them as pdata or xdata. A variable declared
to be in pdata resides in the first 256 bytes (a page) of external memory, while if more storage is required, xdata
should be used, which allows for accessing up to 64 Kbytes of external data memory.

What if when declaring a variable you forget to explicitly specify what type of memory it should reside in, or
you wish that all variables are assigned a default memory type without having to specify them one by one? In this
case, we make use of memory models. The following table lists the various memory models that you can use.

Memory models used in 8051 C language
Memory Model Description
Small Variables default to the internal data memory (data)
Compact Variables default to the first 256 bytes of external data memory (pdata)
Large Variables default to external data memory (xdata)
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A program is explicitly selected to be in a certain memory model by using the C directive, #pragma. Otherwise,
the default memory model is small. It is recommended that programs use the small memory model as it allows for
the fastest possible access by defaulting all variables to reside in internal data memory.

The compact memory model causes all variables to default to the first page of external data memory while
the large memory model causes all variables to default to the full external data memory range of up to 64 Kbytes.

ARRAYS

Often, a group of variables used to store data of the same type need to be grouped together for better readability.
For example, the ASCII table for decimal digits would be as shown below.

ASCII table for decimal digits

Decimal Digit ASCII Code In Hex

0 30H
31H
32H
33H
34H
35H
36H
37H
38H
39H

Ol |QA|N|[n|B]|W[IN|—

To store such a table in an 8051 C program, an array could be used. An array is a group of variables of the same
data type, all of which could be accessed by using the name of the arrary along with an appropriate index.
The array to store the decimal ASCII table is:

int table [10] =
{0x30, 0x31, 0x32, 0x33, 0x34, 0x35, 0x36, 0x37, 0x38, 0x39};

Notice that all the elements of an array are separated by commas. To access an individul element, an index start-
ing from 0 is used. For instance, table[0] refers to the first element while table[9] refers to the last element in this
ASCII table.

STRUCTURES

Sometime it is also desired that variables of different data types but which are related to each other in some way
be grouped together. For example, the name, age, and date of birth of a person would be stored in different types
of variables, but all refer to the person's personal details. In such a case, a structure can be declared. A structure is
a group of related variables that could be of different data types. Such a structure is declared by:

struct  person {
char name;
int age;
long DOB;
B
Once such a structure has been declared, it can be used like a data type specifier to create structure variables that
have the member's name, age, and DOB. For example:

struct  person grace = {"Grace", 22, 01311980};
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would create a structure variable grace to store the name, age, and data of birth of a person called Grace. Then in
order to access the specific members within the person structure variable, use the variable name followed by the
dot operator (.) and the member name. Therefore, grace.name, grace.age, grace.DOB would refer to Grace's name,
age, and data of birth, respectively.

POINTERS

When programming the 8051 in assembly, sometimes register such as R0, R1, and DPTR are used to store the ad-
dresses of some data in a certain memory location. When data is accessed via these registers, indirect addressing
is used. In this case, we say that RO, R1, or DPTR are used to point to the data, so they are essentially pointers.
Correspondingly in C, indirect access of data can be done through specially defined pointer variables. Point-
ers are simply just special types of variables, but whereas normal variables are used to directly store data, pointer
variables are used to store the addresses of the data. Just bear in mind that whether you use normal variables or
pointer variables, you still get to access the data in the end. It is just whether you go directly to where it is stored
and get the data, as in the case of normal variables, or first consult a directory to check the location of that data
before going there to get it, as in the case of pointer variables.
Declaring a pointer follows the format:

data type  *pointer name;

where
data_type refers to which type of data that the pointer is pointing to
* denotes that this is a pointer variable
pointer name is the name of the pointer

As an example, the following declarations:

int  * numPtr
int num;
numPtr = &num;

first declares a pointer variable called numPtr that will be used to point to data of type int. The second declaration
declares a normal variable and is put there for comparison. The third line assigns the address of the num variable
to the numPtr pointer. The address of any variable can be obtained by using the address operator, &, as is used in
this example. Bear in mind that once assigned, the numPtr pointer contains the address of the num variable, not
the value of its data.

The above example could also be rewritten such that the pointer is straightaway initialized with an address
when it is first declared:

int num;
int  * numPtr = &num,;

In order to further illustrate the difference between normal variables and pointer variables, consider the fol-
lowing, which is not a full C program but simply a fragment to illustrate our point:

int num=7,

int * numPtr = &num;
printf ("%d\n", num);
printf ("%d\n", numPtr);
printf ("%d\n", &num);
printf ("%d\n", *numPtr);
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The first line declare a normal variable, num, which is initialized to contain the data 7. Next, a pointer variable,
numPtr, is declared, which is initialized to point to the address of num. The next four lines use the printf( ) func-
tion, which causes some data to be printed to some display terminal connected to the serial port. The first such
line displays the contents of the num variable, which is in this case the value 7. The next displays the contents of
the numPtr pointer, which is really some weird-looking number that is the address of the num variable.The third
such line also displays the addresss of the num variable because the address operator is used to obtain num's ad-
dress. The last line displays the actual data to which the numPtr pointer is pointing, which is 7. The * symbol is
called the indirection operator, and when used with a pointer, indirectly obtains the data whose address is pointed
to by the pointer. Therefore, the output display on the terminal would show:

7

13452 (or some other weird-looking number)

13452 (or some other weird-looking number)

7

A Pointer’'s Memory Type

Recall that pointers are also variables, so the question arises where they should be stored. When declaring point-
ers, we can specify different types of memory areas that these pointers should be in, for example:

int * xdata numPtr = & num;
This is the same as our previous pointer examples. We declare a pointer numPtr, which points to data of type int
stored in the num variable. The difference here is the use of the memory type specifier xdata after the *. This is
specifies that pointer numPtr should reside in external data memory (xdata), and we say that the pointer's memory
type is xdata.

Typed Pointers

We can go even further when declaring pointers. Consider the example:
int data * xdata numPtr= &num;

The above statement declares the same pointer numPtr to reside in external data memory (xdata), and this pointer
points to data of type int that is itself stored in the variable num in internal data memory (data). The memory type
specifier, data, before the * specifies the data memory type while the memory type specifier, xdata, after the *
specifies the pointer memory type.

Pointer declarations where the data memory types are explicitly specified are called typed pointers. Typed
pointers have the property that you specify in your code where the data pointed by pointers should reside. The
size of typed pointers depends on the data memory type and could be one or two bytes.

Untyped Pointers

When we do not explicitly state the data memory type when declaring pointers, we get untyped pointers, which
are generic pointers that can point to data residing in any type of memory. Untyped pointers have the advantage
that they can be used to point to any data independent of the type of memory in which the data is stored. All un-
typed pointers consist of 3 bytes, and are hence larger than typed pointers. Untyped pointers are also generally
slower because the data memory type is not determined or known until the complied program is run at runtime.
The first byte of untyped pointers refers to the data memory type, which is simply a number according to the fol-
lowing table. The second and third bytes are,respectively,the higher-order and lower-order bytes of the address
being pointed to.
An untyped pointer is declared just like normal C, where:
int *xdata numPtr = &num;

does not explicitly specify the memory type of the data pointed to by the pointer. In this case, we are using un-
typed pointers.
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Data memory type values stored in first byte of untyped pointers
Value Data Memory Type

1 idata

2 xdata

3 pdata

4 data/bdata

5 code

FUNCTIONS

In programming the 8051 in assembly, we learnt the advantages of using subroutines to group together common
and frequently used instructions. The same concept appears in 8051 C, but instead of calling them subroutines, we
call them functions. As in conventional C, a function must be declared and defined. A function definition includes
a list of the number and types of inputs, and the type of the output (return type), puls a description of the internal
contents, or what is to be done within that function.

The format of a typical function definition is as follows:

return_type function name (arguments) [memory] [reentrant] [interrupt] [using]

{
b

where
return_type refers to the data type of the return (output) value
function_name is any name that you wish to call the function as
arguments is the list of the type and number of input (argument) values
memory refers to an explicit memory model (small, compact or large)
reentrant refers to whether the function is reentrant (recursive)
interrupt indicates that the function is acctually an ISR
using explicitly specifies which register bank to use

Consider a typical example, a function to calculate the sum of two numbers:

int sum (int a, int b)

{
}

This function is called sum and takes in two arguments, both of type int. The return type is also int, meaning that
the output (return value) would be an int. Within the body of the function, delimited by braces, we see that the re-
turn value is basically the sum of the two agruments. In our example above, we omitted explicitly specifying the
options: memory, reentrant, interrupt, and using. This means that the arguments passed to the function would be
using the default small memory model, meaning that they would be stored in internal data memory. This function
is also by default non-recursive and a normal function, not an ISR. Meanwhile, the default register bank is bank 0.

return a + b;

Parameter Passing

In 8051 C, parameters are passed to and from functions and used as function arguments (inputs). Nevertheless, the
technical details of where and how these parameters are stored are transparent to the programmer, who does not
need to worry about these techinalities. In 8051 C, parameters are passed through the register or through memory.
Passing parameters through registers is faster and is the default way in which things are done. The registers used
and their purpose are described in more detail below.
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Registers used in parameter passing

Number of Argument [Char / 1-Byte Pointer| INT / 2-Byte Pointer | Long/Float | Generic Pointer
1 R7 R6 & R7 R4-R7 R1-R3
2 R5 R4 &R5 R4-R7
3 R3 R2 & R3

Since there are only eight registers in the 8051, there may be situations where we do not have enough regist-
ers for parameter passing. When this happens, the remaining parameters can be passed through fixed memory loa-
cations. To specify that all parameters will be passed via memory, the NOREGPARMSs control directive is used.
To specify the reverse, use the REGPARMs control directive.

Return Values

Unlike parameters, which can be passed by using either registers or memory locations, output values must be
returned from functions via registers. The following table shows the registers used in returning different types of
values from functions.

Registers used in returning values from functions
Return Type Register Description
bit Carry Flag (C)
char/unsigned char/1-byte pointer|R7
int/unsigned int/2-byte pointer |R6 & R7 MSB in R6, LSB in R7
long/unsigned long R4-R7 MSB in R4, LSB in R7
float R4-R7 32-bit IEEE format
generic pointer R1-R3 Memory type in R3, MSB in R2, LSB in R1
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Bif5RC STCI5F204EAZRFI R HHLE S5t

Absolute Maximum Ratings

Parameter Symbol Min Max Unit
Srotage temperature TST -55 +125 C
Operating temperature (I) TA -40 +85 C
Operating temperature (C) TA 0 +70 C
DC power supply (5V) VDD - VSS -0.3 +5.5 \%
DC power supply (3V) VDD - VSS -0.3 +3.6 \
Voltage on any pin - -0.3 VCC+0.3 \
DC Specification (5V MCU)
Sym | Parameter E/Eenc.lﬁczilt;)pn Max. T Unit Test Condition
VDD | Operating Voltage 3.3 5.0 5.5 \Y
IPD Power Down Current - <0.1 | - uA 5V
IIDL | Idle Current - 3.0 - mA | 5V
ICC Operating Current - 4 20 mA | 5V
VIL1 | Input Low (PO,P1,P2,P3) - - 0.8 \Y 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
IOH1 Sourci.ng Current for output high (P0,P1,P2,P3) 200 270 ) WA sy
(Quasi-output)
Sourcing Current for output high (P0,P1,P2,P3) .
T0H2 (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
VIHI | Input High (P0,P1,P2,P3) 2.0 - - \Y 3.3V
VIH2 | Input High (RESET) 2.2 - - \ 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) 10 170 |- WA | 33V
(Quasi-output)
OH2 Sourcing Current for output high (P0,P1,P2,P3) | 20 ) mA | 33V
(Push-Pull)
1L Logic 0 input current (P0O,P1,P2,P3) - 8 50 uA Vpin=0V
ITL Logic 1 to 0 transition current (P0O,P1,P2,P3) - 110 600 uA Vpin=2.0V
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BiRD STCL15xxZHRFIE FH B 4805/ =N

STC15F204EA R H1) 5 (LI 52 B 280/ 58 B 2% 1 54645805 158 4= 7%, LHENG, TR 85
YRR I TR B 12T THE, BT DA SE I 28 58 A e .

STC15F204EA 2 41| ¥ i HILGHAL S5805 1 1 1112578 BT I FE S T HEIE, Sk i$s & P24 6%, i
T2 48 PR3 6. S B AT i S BUURS ) 2B et )R o B

He FIE B4

I T/0 1 BEAE Al N SAE N H
518051 ¥ HLERAT T/0 D44, B AR Bk iR AR s, DL B A IR AS A2 124N ik 8, 1 BILAE
STC15F204EA & F1| By ATLARAT AH . P B & AN I . AL 88805 1 5 AL SRt 4 HE AR, L sk
HNEIR S AT ). A T/010 B m A REig 6T, 4% 48805 1 8 Fr AL AR A8 & (R 48 4 A2 12
AN B, ZIR PTG, Z1/0 HHAR S O &L WOAT DU ER A AR AR E e 2 S5 T, BRI
ITEAZT /01 PRFSHE 4. MSTC15F204EA R 41 # WL T HUAT B AR = 48 2 /2 4 I 8, KR T,
AR FIHE A AT UG, T/0 B KA 48 i, B — AN 8h 2 )5, iZ1/0 0 7 a] PLAR . i st
RIL T BE 24N 25 A ZE 45 2 B /S 1 IR 7

I/0 15K 5hRE

FHTSTC15F204FA 22 51 B HLT /0 11 (1 HE FLAR A2 20mA, BREH RE /7 HE 3, BREh K LRI, N2 5 Bk,
FEGESTC8ICKx Z 41 B HLL /O 1 FrEE FELE A2 6mA, BX BN BE JIANIE 58, AN REIK BN K FEIR, U ST
C15F204EA &%

ZEAmE TR
T STCI5F204EA & 41 B K HLIKI G [ 1) 27 A7 2 WDT CONTRAGHbHEZECTH, ¥ hn T & T 1 B A b &4
Mnemonic |Add Name 7 6 5 4 3 2 11| 0 |Reset value

Watch-Dog-Timer
Control register
FRGESTCBI R A5 AL By WL 14 25 A7 28 WDT_CONTRI¥I b IEFEELH, Y8 B | 1 AL bR B AL

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 H 8 (LI T AT T SPe s f2 P vl ik & L B A f5 L% 5 20°E T 1, Thif%
ZESTC89 A B Fr LG ML T RE. #AeBHiSTC15F204EA £ 41 B i WLAE | 1) 58 ] 4.
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5 EEPROMERAEAH R I 27 1725

STC15Fxx B B ML ISP/ TAPHs 1] 27 A7 22 Hi bl FISTC89xx £ 41| B WL TSP/ TAPH2s ] 25 47 82 Hu b A~ 5]t
T

Reset
Mnemonic Add | Name 7 6 5 4 312 1 0

Value
STC15Fxx £
IAP DATA C2h | [SP/IAP Flash I
STC89xx &4 |pon |Data Register ’
ISP DATA
STC15Fxx £ A
TAP ADDRH C3h | ISP/IAP Flash 0000,0000
STC89xx &% |E3n | Address High
ISP ADDRH
STC15Fxx  Z7
TAP_ADDRL C4h | ISP/IAP Flash 0000,0000
STC89xx &4 |Ean | Address Low
ISP_ADDRL
STC15Fxx &4
AP CMD C5h ICSP/IAP };‘aSh MS1 | MSO | xxxx,xx00
STC89xx  #&41 | Esh R:n:gjf i i ) i e
ISP_CMD &
STCI5Fxx &4
IAP?TRIG C6h ijs(il/'llrﬁ?fi’n(l;laSh XXXX,XXXX
STC89xx &4 |E6h Trigeer ’
ISP TRIG &8
?Xﬁlggﬁf‘ e [isear

- Control IAPEN |SWBS [SWRST [CMD FAIL|- |WT2 |[WT1 [WTO0 |0000,x000

STC89xx &4 |g7h Register
ISP CONTR £

ISP/IAP TRIGZF 7284 XUR BHIAPERAE, THIFIE N HIBAE A —FE
STC15Fxx &A1 B HLIM TSP/ TAP i A B2 A 4, TR TAP TRIGZFAE 78 3% I T 5526 5Ah, Fi%ASh 7 1]
STC89xx AN LA ISP/ IAPHy 4 B A4E 2%, BNHIAP TRIGZFAT s 45 /7 S ik 46h, H1XBOhJ7 7]

EEPROMAEE 6 b1k A — £ -

STC15Fxx £ 41 84 Fy AL EEPROMAT 45 Hi hil 4> &5 MLOOOOh T4, £ i [X 5125

STC89x x F 41 B ML ATEEPROMAL 4 Hid1k 4373148 M. 1000h/2000h/4000h/8000h 45 11, F2 7 5 75 14
G
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BOHTSTCI5F x x RV WA AN W . A #5070 (INTO) FOARER H L (INT1) Gn SR
BT BEIR W, 545458051 B4 ORI L[ R B rh W3 25 . BRI B A T B ws rh i
Ab, STC15F xx 41 B AL AR &0l v B O 138 ] i B B P b T v s ST R s b e o 3 A 0t
fELRSTC8I FR A R Fr AL, BBt ISTCIoFxx R AN HLIE R N T A sp 72 A1 o Wy 30 41358 v iy
4, IR ZASHH R TS RE R BRI T

i AR o BT ORI A0 W 1L 58 e WL R AN SR i, BRSNS ORI A b 1. & 4iSTC8I R
1 B B A8 F T O A58 m 7 1T AR B A PR o BRI BT r 1B

TN 2%

HHTS TCLGF x x R A1 HL LA 52 B 88 /11 B8 O R 2 i 28/ TH 28 1 546 BG5S TC8I R 41 L F WL 2 i
B/ VBB ORI I 28 /T B LI B KRR RIE T e I 2 A TAEAR 300, FHTS TCI5F x x R A1 il
(58 B 3% /T B RS 0N S I 4 /1 B8 10 TAERE R0 2 1667 1 B E AR, 1AL ZESTC8I AR T ¥ F
HUH B I 2% /1 B 200 52 I 3% /11 H 28 1 R 002 1307 SE N /T Bt . B BrSTC15Fxx R 51 &
AL SE B 28 /T B3R ORI & i 3 /T B8 LU R B3 25 HoAh3fh TAERER, X3 TAEBR 5441
STC89 R HL F LI 2 I 88 /71 ER 2 0F 2 I 88 /1 25 8% LI TAERE AR R . AIMESIMISTC8I R T
LI EEE BT 882, A HSTC15Fxx R 51 5 B WL R A & I 280F01,

BB e A6 A S e
BORTS TC15F x x R A B 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 .

DiFE:

IHFEEH 2307 AR, B AR 5 28 UK L% () T AE AN B ML 250 FL B T FE AL R,
SRR SO B B [ T AR . B HTSTC15F204EA £ 1| B F ML ELSTC89xx R FIl K.

B LI B R TG - B Bl AR bk vy, DB K, SR STC15F204EA R 41 5 7 HLYE AH [F] LA A%
N, $8 4 BT ELAL ES T 089 £ 51 B Fr WL 3—24 4%, T F A AIG 1Y I b A 22 T4, IX RE T FE o
fiK. 11 ELSTC15F204E AR 51| B8 A1LRT LA F PR 36 ) B 46 20 B30 28 o By g0 A7 43430, DABHIR R Aie T
R, 1558 7 ML DIFE AR

Pt L M -
TS TCL5F x x R A1 Hi ML S Hp A8 o 7 b o BT By Y mT e i, i mT {0 R By e i, /240
STC89 ZRHI Hi Fy HLAE H SZFRA MR A Wi H P e il
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M3RE STCI5F204EAZRF & H1E R —

I

3

N $}24528-Pin
Flash b N " (264°1/0E1)
T | B . 2] fie || L *’%‘EE W H(RMB ¥)
121 |SRAM|E| AD |5 11| 2 | EEP | JE || dt | AR
RSy EENAS P i I} | B | MR | £
FH | e | 8H (WD) [ROM| 46 | 50| oo | o
Vv (FH = A W [ Vi | 5b o | ST SOP-28| SKDIP-28
byte) EP R | I | #5
yie
STC15F204EA R FI 7 HLIE R — W
STC15F201A |[5.5-3.8| 1K | 256 |2 |1062| A |A| - | A |[8%]| 5 -
STCIS5F201EA|5.5-3.8| 1K | 256 |2 |10f7| & |fH| 2K | H |8%| 5 - | w35| w55
STCISF202A |5.5-3.8| 2K | 256 |2 (1062 &H |H| - | H|8%| 5 -
STCI5F202EA|5.5-3.8| 2K | 256 |2 |10f7| & |HA| 2K | H | 8% | 5 - | w40 | %60
STCI5F203A |5.5-3.8| 3K | 256 |2 |10f2| & |H| - |H|8%| 5 -
STCI15F203EA [5.5-3.8| 3K | 256 |2 |10f| A |H| 2K | A 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 |10fz| & |H| IK | & |[8&k| 5 - | ®s50| .70
STCI5F205A [5.5-3.8| 5K | 256 |2 |10f| H |H| - |&H|[8%k| 5 -
STC15F205EA [5.5-3.8| 5K | 256 |2 |10fz| B/ |H| IK | H|8%]| 5 - w55 | w75
IAP15F206A |5.5-3.8| 6K | 256 |2 |10f2| & |A|IAP|H |8% | 5 -
STC15L204EA R 51 5y L 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 | H |8%| 5 - | ¥»40 | ¥.60
STCI15L203A |[3.6-24| 3K | 256 |2 |1062| A |AH| - | 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 (1062 &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|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 |10fi| & |&H|1AP|H |84 | 5 -
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