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fnTP40
A Sk

e
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F AT St

1 Gnd
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T2/P1.0C] 1 40 Vce
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TxD/P3.1 ] 11 gk 30FJALE
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Top3AaC 14— 27E3P2.6
_TI/P3.SC]15 - 26[P2.5
WR/P3.6 C 16 & 25F1P2.4
RD/P3.7 17 O 24[1P23
XTAL2 (18 23P2.2
XTALI 19 22[P2.1
Gnd 420 21[P2.0

KT GiEds/ s

L AT g 2% /1 G a3 vl i FKeil €51
1. DeviceiB BEARUER Intel 80523k UL &
BRI <regh2.h>

2 TR ThRE A A AR A ], WA “sfr”
K “sbit” LR AT

3. LR “data” , BY “EQU” A HbAE

PSR ITEV L ITER R

L AT 07 A Bl 4 1

2. BT FAR T FAt AT 7 R R A T e

3. BT R TR D e TSP ELHE T B R 4 R T

5. FSCHUE R TR STCH A4 B, HITSPA AT
TRE6AKTE P
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8052 BT 38052 BT I
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5.5V-3.8V|0-33MHz|0-33MHz|0-16.5MHz| 0 - 66MHz | 0 - 33MHz | i, #fE, #%
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Je “sbit” 7R HLHERD AT

3. g H “data” , B “EQU” 75 B Mk
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KT R RN H A
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1.4 STCS89CS1RC/RD+Z %8 K # %R — 5%k

TAE %Eﬂaﬁﬁﬁ Flash 5E Pl eer |7 EP;; ?été
5 R Tﬁg& Sg%“ ) Uég EIT ; ROM | [T|A/D (Wi | | 1O | it g% 4%)"%“ #1%%44-Pin
(V) | 5v | 3V () i r| 1D |0 | % %ﬁﬂ
% o
STC89C/LESIRC R F1 5L F (LI L —YE
STC89C51RC 5.5-3.3|0-80M 4K | s12 |3 14 (2 4k & - | 8|4 (3539|440 | & | PDIP |LQFP/PLCC
STC89C52RC 5.5-3.3]/0-80M 8K | 512 |3 14 |2| 4K |H]| - [8]4]3539 44 | & | PDIP [LQFP/PLCC
STC89C53RC 5.5-3.3|0-80M 13K | 512 [3| 14 |2 - |#&| - |8]|4(3539] 44| & | PDIP |LQFP/PLCC
STC89LESIRC  |3.6-2.0 0-80M| 4K | 512 |3 | 14 |2]| 4K |#H| - |8|43539|4% | # |PDIP |LQFP/PLCC
STC89LE52RC  |3.6-2.0 0-80M| 8K | 512 3| 1 [2 4K [#| - |84 [35/39] 41| A |PDIP |LQFP/PLCC
STC89LES3RC  |3.6-2.0 0-80M| 13K | 512 |3 ] 14 2| - |#H]| - |8]|4]3539|44% | # |PDIP [LQFP/PLCC
STC89C/LESIRD+ZFI 1 5 HLE L — b
STC89C54RD+  |5.5 - 3.3[0-80M 16K | 1280 [ 3| 14 [2| 45K |#&| - | 8|4 (3539|440 | & | PDIP |LQFP/PLCC
STC89C58RD+  |5.5 - 3.3[0-80M 32K [ 1280 [ 3| 14 [2| 29k |#&| - | 8|4 |35/39] 44 | & | PDIP |LQFP/PLCC
STC89C516RD+ |5.5 - 3.3[0-80M 64K [ 1280 [ 3| 14 [2| - |#| - |8]|4(35/39] 41| A | PDIP |LQFP/PLCC
STC89LES4RD+ |3.6-2.0 0-80M| 16K | 1280 |3 | 14 [2| 45K |[#&| - |84 (3539|441 | & | PDIP |LQFP/PLCC
STC89LES8RD+ |3.6 - 2.0 0-80M| 32K | 1280 |3 | 14 [2| 29k |[#&| - | 8|4 [35/39] 40| & | PDIP |LQFP/PLCC
STC89LE516RD+ |3.6 - 2.0 0-80M| 64K | 1280 |3 | 14~ |2| - |H| - |8]|43539|4% | & |PDIP [LQFP/PLCC

STC89CS1RC/RD+ £ 41| . i Hl44-pinft) 3 3 SR LQFP44 MIPLCC44 4%, A PFQP44, {H & A HESH
1 FHHPLCC44 FIPFQP44E 45, 1N ik HHLQFP44 1 % .

WERISTCHL T HLAI B BRARAA, $ETHERE, AP ERMEN, B LH SE). STCA R
PSS TR0 KRB FHLQFPAA/NRY 802 B P AL, ASE AR 7™ i B /DS, BE AR, DHARBEAIR
FISTCHEAEHISTC-ISP. exe T HAR R 23k HilAAAD 2 163 | ALY T~ BHESTCAH G I By HILER W]

RC/RD+ R FAEIERIE 10, BE NKE GRS, B TLERE, AlReeE I8 E T 1.
WFlash# 5 R BCN10 75 IR A E .
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1.5 STC89C51RC/RD+&F B KM &E/INNFA RS

T o}g
[ r2pro Vee [40} O—D RYHIE/SV/AV
2] r2exp11 P0.0[39] J_ Power On SWI1
ez PO.1 - Cﬁl Cs
]ris P02 1047 10yF
]ria P03
ers P0.4 =
ﬁ i P0.5
10uF == C1 [ W P0.6 I
9_[RST P07 KTEAEAEHC A LR FVee) »
k[ [rorso FAras 1. SRR I, SR Ve,
1 o ALBPLS Hh 5255 A HLMA P TR SRR T
I PSENPLS 2. U N A, A T BLAL
| E R P2.7/A1S YT UE AT R
[ ror3.4 P2.6/A14
[ riress P2.5/A13
[Ce]wrps.s P24/A12
C2<4TpF [Z{ror37 P23/AlL
23
{ o I R R0 A
6o P20/AS RMC TR T AT HRJa LA
C3<47pF = f}
0b11e:(86) 13922809991 Tel:86-§55-82948412 Fax:86-755-82905966
KT AL - >
TR X AMHZ IS, C2. C3RIN100pF; RAIZ X1 A6MHZET, C2. C3)%Jy47pF~100pF;
BRI 12M~25MHzIR, €2, C3J3 47pF

1. BRZE S AL, HLZ5C1 Y 10uF, FFHRT 10K
2. RC/RD+Z 41 51 HLHDRR A, RESETJHI P 3 .47 45K~ 100K T iz A BHL

KT SR FL
OSCDN, ki ys get 25424 = full gain
X1 | 4MHz 6MHz | 12M-25MHz [ 26M-30MHz | 31M-35MHz | 36M-39MHz | 40M-43MHz | 44M-48MHz
C2, C3|=100pF | 47pF~100pF =47pF <= 10pF <= 10pF <= 10pF <= 10pF <= 5pF
Rl | &H A ESE 6.8K 5.1K 47K 33K 33K
0SCDN(0SC Control), AR #xiliai = 1/2 gain
X1 | 4aMHz 6MHz  |12M-25MHz[26M-30MHz| 31M-35MHz | 36M-39MHz |40M- 43MHz|44M- 48MHz
C2, C3|=100pF | 47pF~100pF | = 47pF <= 10pF KA T A R
R1 AH A ANH 6.8K 5.1K 47K 3.3K 3.3K
STC89 2 FIHD R A [ By ML AE 5 T A e F B4 i %6
TE%IVEE%%D?%(&‘&@:%) IR e P2 AR, A2 SRR AN B E RN, HIXTAL LN
e ey [1zm 6Tt 12THER 6Tt
5. OVHLF HL 2MHz - 48MHz | 2MHz - 36MHz |2MHz - 48MHz| 2MHz - 36MHz
3. 3VEL AL 2MHz - 48MHz| 2MHz - 32MHz |2MHz - 36MHz| 2MHz - 18MHz
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1.6 STC89C51RC/RD+ZRFITE R G Al 4mFZ(ISP)#L &Y I F 2% B& [&]

STC L HIFELemFR L, STC RS-232 #5¥de

Vee

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

0.1uF
[T D Vee o

1L]C1+ Vee
O.luF 7 v+ 6nd
3

3 JCI- T10UT

—a]cer RIIN
O oy o R10UT
I v TLIN
‘ T20UT T2IN

(K
Eremy R20UT

T {116
i PC_RxD(COM Pin2)

PC_TxD(COM Pin3)

S URN=E N
STC-TSPHK A 4% il
TH AP ER
FISTCEL A HL

O—+ui-pi.o
O+ui-PL.1
O--Mcu-vee
o+ui-rs.0
o+ui-rs.1
O+1-6nd

KT HE AL

SR IRATRX 1 A AMHZ

C2. C3RA100pF; ShRA
FX1NOMHZI, €2, C3JE
JNATPF~100pF; &R (|
X1412M~25MHzf, €2

C3J3.47pF
10K

1. FHAE S A, Eﬁﬁcﬁgloaﬁ FBER1 410K
2. RC/RD+Z %1 ¥4 - MUHDRR A<, RESETHEI P36

H 45K-100K |~ F7 Hi FH

L'SB+5IV TI(I)UT RIITN GII\'D

1
O O OO

USB1

¥ WAl AIHDRR K 90CKR L8 F A1l

[12]
T
|
= Ml | | AL s sTC ISP
_ MR PR, ARM507T
Wcl GO A B i S B
Sl | T2/P1.0 ~ Vee
3| T2EX/PLI P0.0
3 |pi2 Po.1
3 |p13 P02
S _|p14 P0.3
& |p1s P0.4
7 |p16 P0.5
108F 8 P17 PO.6
[ rst P0.7
RI % RxD/P3.0 EAP4.6
1 METXD/PS.I ALE/P4.5
[z o3z PSEN/P4.4
[=]iNTip3.3 P27/AIS
]34 P2.6/Al4
[ruress P2.5/A13
e wrrse P24/A12
C2<4TpF [z {rorps.7 P23/ATL
T8 |XTAL2 P22/A10
' 19 |XTALI P2.1/A9
L 20]Gnd P2.0/A8

UL, N3G g Reas B s, 5 A7

\IJi
-

F Y HUE/USB +5V

=
5
SW1
Power On
M SISS ([
Jga
10uF

RS R AT fRJE LA

e

% TEA AT 35 3 FVec) -

1. AN A I b i, BRANE Ed BVee, b
LT B P LA TR AT R

o, WA BB HL, T A S 2 LA

ST BT
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1.7 STC89C51RC/RD+Z 5 & i H

e eI .
Bl LQFP44 | PDIP40 [PLCC44 b
PO:PO I BE AT g N/ H 10, AR T4 Dy b bk / %5 & i 28 4
@oﬁmuﬁﬁmAﬁWﬂgﬁ,W&;ﬁ&%@ﬂﬁukﬁﬁg
3730 | 3932 | 4336 10 . pof e B LA,
K8zt bk 28 [AO~AT], HHHLk(1[DO~D7], Mhis 675 4 - hr s
B
10T 20 ] 5 P1.0 FRUEI/OI PORTI[0]
T2 SE I 3% /T HaR 200 SR N
B al 5 ; P1.1 FrAEI/O PORTI[1]
T2EX SE I 3/ VT BRR 24 9/ 7 2R FA A R B
P1.2 42 3 4 |[}#E/OE PORTI[2]
P1.3 43 4 5 |ks#E/OL PORTI[3]
Pl.4 44 5 6  |FRiEI/OIT PORTI[4]
P1.5 1 6 7 |##E/OIT PORTI[S]
P1.6 2 7 8  |ksMEVOE PORTI[6]
P1.7 3 8 9  |kR#E/OD PORTI[7]
Port2: P21y #RAT Loy Hibl, BERTEAR /S O, Wl fE s
P2.0 ~P2.7 18-25 | 21-28 | 24~31 |k 2k f A (A8 ~ A15) . P2 IUE N/ fith FIis, P2jg—
AN I 1
P30/RAD S 0 . P3.0 FrAEI/OT PORT3[0]
RxD EYRNE et Ale ]
3 1/TxD ; . - P3.1 FRUEI/OIT PORT3[1]
TxD Hf L R i i
- P3.2 FREL/OIT PORT3[2]
P32/INTO S e A S R e R A
I P3.3 FRAEI/OIT PORT3[3]
P3I/INTI N R B~ S PR e e e
P3ATO " " 6 P3.4 FRUEI/OFT PORT3([4]
TO ST # /RO AR AN
P35Il . s . P3.5 FRUEI/OE PORT3([5]
Tl SE I 3%/ VAR L AN N
_ P3.6 FrAEI/O1 PORT3[6]
FIOIWR PO SRR s s o
_ P3.7 FRUEI/OT PORT3([7]
P3-7/RD S A B - e

13
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IS
EH Rl ]
LQFP44 | PDIP40 |PLCC44
P4.0 17 23 |P4.0 FRUE/OT PORT4[0]
P4.1 28 34 (P41 FRAE/O! PORTA[1]
P4 2TTS 3 ' P4.2 FREI/OT PORT4[2]
2INT INTS  |SRABAIST3, B o T sl A o e
a3 . b P4.3 FHEI/OITT PORTA4[3]
SANT2 INTS  |SNASeb T2, B o 7 ol i T
P4.4 FRUEI/OIT PORTA4[4]
P4.4/PSEN 26 29 32— — —
PSEN NIRRT A7 A B 5 S B
P4 SIALE . 20 33 P4.5 FRUEI/OT PORT4([S]
' ALE HHEBIAE SO VRS 0 S|/ SRR i N 51 I
PagT 2 3 35 P4.6 FHAEI/OIT PORTA4[6]
OEA A o 5147 R A 51 D
RST 4 9 10 |RST AL
P 0 B A B SR O B A N iy, R A S A AR 1) — A B
XTALLI 15 19 21 (JHe 4R AR BRI, It S A S b R
N
DAY 408 T b S S R RO 4 1) i R e, BRSNS R 1 5 —
XTAL2 14 18 20 . M E AN IR B RS, LRSI AR A,
XTAL25 bR XTAL L% N B B B gk A7 % HY
VCC 38 40 44 |HJEIE
Gnd 16 20 22 |HEJEGR, B

14
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1.8 STCS89CS1RC/RD+Z 5 & K4 R~ E
FITAG b 235 T2 20 18 6 A2 R P RoHS 2 R

LQFP-44 %% R~

LQFP-44 OUTLINE PACKAGE

I‘ D (12mm) o
|A D1 (10mm) _
- g VARIATIONS (ALL DIMENSIONS SHOWN IN MM
J]_[“] [l [l [l [l [l [l [l “ A SYMBOLS | MIN. NOM MAX.
% N X A - - 1.60
—133 Al 0.05 - 0.15
1 O —
— A2 1.35 1.40 1.45
— N
— cl 0.09 0.16
e . D 12.00
— @
— D1 10.00
— E 12.00
11 JEB El 10.00
\ / v _ e 0.80
L y A biwlo 0.25 0.30 0.35
fl 22 plating)
L 0.45 0.60 0.75
€
0.80mm L1 1.00REF
9 < 0’ 0° 3.5 7°
\

SEATING PLANE T
90

& -
Sl <
GATE PLANE 4_ —) y
[
L

-
>

»
>
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PDIP-40 355 R~ &
PDIP-40 OUTLINE PACKAGE

D (2060mil)

< »
< >

40 21
i W o i o e o W i i T e

O O

El

?UUUUUUUUUUUUUUUUUU%

/

- \ [

il it

A

A2

A

< SEATING
¥ PLANE

< bl
100mil
b

A4
k|

Sy

SYMBOLS DIMENSIONS IN INCH
MIN NOR MAX
A - 0.190
Al 0.015 - 0.020
A2 0.15 0.155 0.160
C 0.008 - 0.015
D 2.025 2.060 2.070
E 0.600 BSC
El 0.540 0.545 0.550
L 0.120 0.130 0.140
bl 0.015 - 0.021
b 0.045 - 0.067
e 0.630 0.650 0.690
0 0 7 15
UNIT: INCH 1 inch = 1000mil
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PLCC-44 3 R~
PLCC-44 OUTLINE PACKAGE

| He (17.526mm) A
P E(16.586mm) _ A2
« —.
17 7 Al
OOOOOOOOnn yy
A | L
18 16 T D¢ + 4
O ul 7
O 0 3 = * ST
= 0 & £
: . .
0 o @ R A
g 0 o ¢ irI
O n ~| =
0 i =]
O [
28 140 y y
OO OooOOOOO O y ] —
29 39 B A
=
I \ A
% A ﬂ
(5]
— N
& £ > DY |
Seating Plane DIMENSIONS IN
SYMBOLS DIMENSIONS IN INCH MILLMETERS
MIN NOM MAX MIN NOM MAX
0.165 - 0.180 4.191 - 4.572
0.020 - - 0.508 - -
0.147 - 0.158 3.734 - 4.013

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

1 inch = 1000 mil

= FIERILE] = o] |=| 2|5 2>
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PQFP-44 3 R ~)
PQFP-44 OUTLINE PACKAGE

D(13.2mm) g
- HAH
< D1 -
44 34
RAAAAARAAAR f
A
=0 -
[ =]
0= - | —_ —
e o] E 1
[~ = :: f—0
= - % P—1
| - | —_—
- = ] F—x
0= = | £ —
o =] |,
11 5 m23 —
\ L
LR v S
12 22
I o] 0:20MIN
0"MIN
D v
9
\ ¥V _ GATE PLANE
- i SEATING PLANE
Lig 0°
1.6 DETAIL A
SYMBOLS | MIN. | NOM | MAX. NOTES:
A = ~ 270 LJEDEC OUTLINE:MO0-108 AA-1
Al 0.25 - 0. 50
2 50 1200 [ 220 2.DATUM PLANE [H] IS LOCATED AT THE BOTTOM
/N A\[bG/0 plating| 0.25 | 0.30 | 0.35 OF THE MOLD PARTING LINE COINCIDENT WITH
D 500 11320 11340 WHERE THE LAED EXITS THE BODY.
D1 9.9 |10.00]10.10
5 .00 11320 [ 13. 20 3. DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD
T 9.9 70001 10.10 PROTRUSION. ALLOWABLE PROTRUSION IS 0.25mm
L 073103831093 PER SIDE. DIMENSIONS D1 AND El1 DO INCLUDE
- MOLD MISMATCH AND ARE DETRMINED AT DATUM
e 0.80 BSC. PLANE
HJ
00 0 - 7
C 0.1 10.15] 0.2 4 DIMENSION b DOES NOT INCLUDE DAMBAR
UNIT:mm PROTRUSION.
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1.9 STC89C51RC/RD+Z 5| B B #.5  #1 |

STC89 xx

XX xx - 40 x - XXXX XX

| ER Lk

440, 44

I T it
il PDIP, LQFP, PLCC, PQFP

AR
L: Tk, -40°C ~85°C
C: kgL, 0°C ~70°C

AR

25 LAEAZR ] $]25MHz
40 : TAESNZTT $]40MHz
50 : TAEAZ AT $|50MHz

RAMK/]>:
RC: RAM{Z512
RD+: RAMN1280

TR 28R/,
S5LZ4KT T,  B2ESKFYY, 532 13KFT,
545E 16KV, 58/E32K T, 51642E64K T4,

TAEHE
F:55V~33V
L : 3.6V~20V

STC 12T/6T 8051
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1.10 4n{A]3R BIHDRR A2 90CKR A

X WfaT R A HD R A2 90CKR L By LR TH SO # T I — AT ' Ja LA F B

HDRR A FI9OCHR A P 5 AR 4E i, T MAX8 105 F A7 FL i, 4 o) 4 A7 5 A 6MH 2 i Py 35 15 2 111
MAX810% FH A A7 HLEKZ FTHEMT s A Bh A2y 12MHz I s ol A o FEZESR AN = Bl T, mI7E
SR A F BH LR S A

HDMHPSEN~ ALEEASS I, JoP4.4/P4.5/P4. 611, T90CKHI A P4. 4F1P4. 6551,
PSENHIEA. 90CHRA(MIALE/PA. 545 BIBERT /T /0 1PA. 58, 7T 4 5 FAEALEAS I, BRI\ 2
FTEALEE . Wi - R 3IP4. 51, R ERIEEEIOCHR AR B L, H TR AR H PR P e
STC-TISPYmFERS HAHFALE pinieF AHMEPA. 5, TEFEKH PR P IS FESTC-TSP4 A2 4% i & BRI BR
INFFEAENALE pine BAREE 1N B s:

BIR | T | BT | SENCER | Sane® | e e

AP BEMEE AR C RREEXE R ¢ BuxE

LT S A
ALE pin RS

{54 ALE pin

THEMESIRT: & 185 C W EETHERRE [5 -]

N TH AZSTC89 & 41 1 A HLHDR AT OOCHR AS [ BT, £ B X I 7EP4. 6/P4. 5/P4. A=ANE AL .

— Parary ‘5
HDRR A I (PDTP-40) 90CHR A& A& (PDTP—40)
N\
T2/P1.0C]1 40 Vce
T2/P1.0 1 40V
T2EX/P1.1 E 2 39 % cho T2EX/P1.1 ]2 393P0.0
P23 381P0.1 P1.23 38 P0.1
P13 4 ~ 373 P0.2 P1.3[]4 o) 37[3P0.2
PL4]5 =) 36—1P0.3 P1L4]5 o] 36P0.3
P1.5C6 - 351P0.4 PLSC6 ; 35P0.4
PlL6C7 v 34FP0.5 PL6 7 A 34P0.5
P178 A 33ETP06 PL7]8 & 3PS
RSTL9 = 3»Fr07 RSTC]9 N 32P0.7
RxD/P3.0 ] 10 - 31[JEA RxD/P3.0 ] 10 [ 31[P4.6
TxD/P3.1 ] 11 hilfq 301 ALE TxD/P3.1 ] 11 Jif=3 30— ALE/P4.5
INTOP32C 12 &  29[PSEN INTOPI2H12 = 29P4d
INTI/P3.3] 13 = 2F=rP2.7 INTI/P3.3] 13 2FP2.7
Top3a] 14 N 2783r26 Top3AC] 14 N 2783r2e
T1/P3.5C15 - 26P2.5 TIP3 15 ] 26P2.5
WR/P3.6 ] 16 = 25P2.4 WR/P3.6 (] 16 & 25 1P24
rROP3IEH17 [ 24P2.3 rRopP37EH17 ] 24P23
XTAL2 (] 18 23EP22 XTAL2 ] 18 23 P22
XTAL1 19 2[P2.1 XTAL1 519 22P2.1
Gnd 20 21P2.0 Gnd 20 21P2.0
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L11 FER S AN R B 4RSS (EMD) —— = K387t

1. ZIFALEESHit, EARS:
STC89CH1IRC, STC8IC52RC, STC8ICH3RC, STCS8ILES1RC, STCRILES2RC, STC8ILES3RC
STC89CH4RD+, STC8ICH8RD+, STCR8ICH16RD+, STC8ILES4ARD+, STC89LES8RD+, STC89LES16RD+

RC/RD+ZFIB051 /L 4 FERAME B K 28 IEALEi thy 45k Dh e 5 74 (R 5)
AUXR : Auxiliary Register (R 5)

Mnemonic | Add | bit B7 | B6 | B5 | B4 | B3 | B2 Bl BO Reset Value
AUXR 8EH | name - - - - EXTRAM | ALEOFF xxxx,xx00
**JLALEQ%?‘&(T“J%TWH % CiEsE):
sfr AUXR = 0x8e; /% FEEHAUXR 2547 a4 IHdk */
AUXR = 0x01;

/* ALEOFFAZE 1, 25 IEALE(S S, 38T+ REMIEMIYERE, B AL S5 N0, ALE(S 5 1E & i Hi*/
ZREALEE SHrt (B RGIES %, ILRIES)
AUXR  EQU  8Eh : BRAUXR DATA  8Eh
MOV AUXR,  #00000001B ALEOFFALE “17 | 28 IEALE(S S,
BRI T RGIEMTYERE

2. AMERI B RE 2, 6TRIN: ARG HI805 LNRE I &S A 12/, ks STCHHE 52 7148051
HRHLAE TSP AR P IN BN XUEE (R 6THES, LA A6 o), TR s F LA e
I BRI FEAR 2, A R FEA E 7 LI ot SR 5 (K T30

3. PR ML N SR B IR B 25 R — 2 . 7E ISPRE AR T I 0SCDNE A 1/ 2gain T LA Rk %
RGBT LE B i AT 20 5 A A RO AE B, (H LR AN i IR AR R AN T 16MHz . 50 LA A
PEIMZRC6MHZINE, FIH0SCDN% AN 1/2 gain, A F| T FEAKEMT, 16MPA FikFfull gain.

“Stepd/IFRM: HEFENETFH AN AN
Double speed / ¥H{=1E: o BT/YWEE AT /EEE

IEHR A 205 & /2 zaini " full gain

INE TN, 16MH: LTRSS IEERTIE 1/2 gain
TS BERL 0P L & ST C FT0/0AR T8, RSN |
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1.12 BIEIhFE——STC89C51RC/RD+ R E K #1
1. PEEAR.
WMTITHFE < 0. 1up, B EAMEH BEE, R E G, HEPaTBERRER

2. RN GEUAZE[RD -
SAITIFE 2mA

3. I TAERE:
MAITHFE 4mA — TmA

4. f5 BT A A B e e, ST TOKER . ARSE It F R G A I
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F28 gBEEANKREN
2.1 STC89C51RC/RD+EF B LA A EES
STC89CSIRC/RD+ R H. 7 L A] Lz 72548 i S CARRAR DOFE, B4 02 R E

Fisi b, EH TA/ERT, STC89CS51RC/RD+Z A H N HLA HLA ThEE R 4mA ~ TmA, T 5
RN A R DR A <0 TuA, 25 PR (R OAS A A e =) R A 78 D FE 2 2mA.

7 RIS 2R it S S HE N bl P DA% ) 7 A7 B PCON O AH A 42 1 . PCONZS A7 7€ LA

‘F:
PCON (Power Control Register) (/] {75-1l)
SFR name | Address bit B7 Bo6 B5 B4 B3 B2 B1 BO
PCON 87H name | SMOD | SMODO POF GF1 GFO0 PD IDL

POF: LHEMAREA, BAHER)E, EREMRELN , WTHPAE .
SCBRRI A BEHIWR EREL RREY , RN EAMM A S AE 5 RN E AL, TN
WAETTHELL, SRR EE MR AL, T80T 73R e

TEVIUE AR 7 H, I
POF/PCON.4 /275 1

\

TR

SRE T 1AL

P S fr,

4@T@° SR AL S
AT K AR

PD: MHE IR, 3k APower DownfBiz, 1] pH A8 A W HL S i 2 B0 B fik R e B, 9E N\ B2
RUBEICIN, NIRRT SR, BT B 8hCPU. SEI 2%, BT D& ThRe i s 1t THE, RE
ANER BT gk Sk TAE . 4 BB nT AR e, RWIR S, AT RFET . B
B MENIE L, LB DIFE<0.1uA o

IDL: KHE1, SEAIDLEB (FN), BRRFZARACPUMN &, CPURHATIES S, HART
REFBAFAT AT 4k TAE, BT BARAT— > T B

GF1,GF0 : WANEA TAEtRENL, P TR .

SMOD, SMODO0: HHJFE#EHITER, SHOFK, EHAENH.
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2.1.1 TRRN EWUAEFER)

¥ IDL/PCON.OE A1, HAHLHEFEANIDLE (FH) B ESRERXT, NCPUTLH {1k
TAE, (ERSNR W, B8 BT OSNERIET. ME I HESHENRT &G T/ERRT
HBEHE—“IDLE "# A fz: IDLE WDT(WDT_CONTR.3). 4IDLE WDTHL# % B A1,
IV ER e “SRB” T8, BPIER T/E. MIDLE_WDTH#3F 07, & 100 @ i) 4%
TE R AT, BMEIE TAE. fESWEAT, RAM. HERRIE4N(SP). R/ il 2
(PC). FEFIREFPSW) RN (A)SF AR AR . VO IRIFE 25 A B B
B AR — ZI AR o 2 NS XU 5 3 LI B A 4 BBl B 46 # RE A 5 18 4T (BRCPUG R A T4
A8 o HATAT— AN W AR, B AT R DK R MU, B LRSS, CPURNKE 4k BT
BN NBERIEA N T — %12

A FRR 7 AT DR H 28 AR A o] — A o 7 1) 7 A2 5 42 5| EZIDL/PCON. O Bl 4175 %
MR 2 AR 5 — B S NI 7 vk . AMESRST S R AL, K B m, =&
T, X PR s AL R A ARG SR T B IR R 24 B 10us, A REFEAEE A,
FRIGRSTHI R, SR E AL, B HUAR - F2 P I10000HAR 46 1E % T4 .

2.1.2 #HHERN/(EPER

¥ PD/PCON.1E A1, B WK APower Down (BiHE) i, At ER, it
ARG, NEEEENR, BT ERAE, CPU, EmEE. &I M. BT 05 EIETE,
AMER R WAk SR TAE . n A A I B B 4t Fe vV ml P AR e T, DUMEC A I L R B T 4R S T AR, 5
M R TR, EABHEERS, FEVOMN . SFRs Rk GE 27 F28%) 4E 1 0E N\ i e A AT AR
—ZIFPREAAE

T CPU M 5 AR 06 Ji 1) 41350 49 I - INTO/P3.2, INT1/P3.3,INT2/P4.3, INT3/P4.2

FAh, AN AL EMCU M i A 5 e i, 67 e B S5 (¥IMCURKS M P 2 /3 111 000 0H A T
GHIEH AR

B R GETC AR WrIEORE R LA Ft A SO RIS, T ) PR R R I I e AR

o XF——3—

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

R VO L E Sell B Oh R /58 BRSO E R, BB S i RE R ACLIE L
P WL N ri A SR A, K45 78 A I /O R AIG, T Pl 6 F BELR 125 it i Pl 28 C LK
Hlo HHAECTHT IR/ T0. VIR, AME A IIINTx 27 25— B3 iy, ATTT B 2l s 5
Fi HUAA S R AR 2 o e
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/T EH A7 S o DT G R ) et L PR 7 A5 */

/* */

/* --- STC MCU International Limited */

/% - H7RSTC89xx F 1 5 KL ER H1 A r Wyl it AR 3 */

P AR oA BAE S 5| A */
PIELEREFP O B TR ] T 2 SRR SR AR */

% */

#include <reg51.h>

#include <intrins.h>

sbit Begin LED =P172; //Begin-LED indicator indicates system start-up
unsigned char Is_Power Down = 0; //Set this bit before go into Power-down mode

sbit Is Power Down LED INTO =P177; //Power-Down wake-up LED indicator on INTO

sbit Not Power Down LED INTO =P176; //Not Power-Down wake-up LED indicator on INTO
sbit Is Power Down LED INTI1 =P1"5; //Power-Down wake-up LED indicator on INT1

sbit Not Power Down LED INTI1 =P1"4; //Not Power-Down wake-up LED indicator on INT1
sbit Power Down Wakeup Pin INTO =P372; //Power-Down wake-up pin on INTO

sbit Power Down Wakeup Pin INTI =P373; //Power-Down wake-up pin on INT1

sbit Normal Work Flashing LED =P173; //Normal work LED indicator

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

void INTO_Routine (void);

void INT1 Routine (void);

void main (void)

/lclear interrupt wakeup counter variable wakeup counter

{
unsigned char j=0;
unsigned char wakeup_counter = 0;
Begin LED =0; //system start-up LED
INT_System_init ( ); //Interrupt system initialization
while(1)
{

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

{

Normal Work Flashing(); //System normal work
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Is Power Down =1; //Set this bit before go into Power-down mode

PCON =0x02; //after this instruction, MCU will be in power-down mode
/lexternal clock stop
_nop_();
_nop_();
_nop_();
_nop_();
b
¥
void INT_ System _init (void)
{
ITO =0; /* External interrupt 0, low electrical level triggered */
/I ITO =1, /* External interrupt 0, negative edge triggered */
EXO0 =1; /* Enable external interrupt 0
IT1 =0; /* External interrupt 1, low electrical level triggered */
/I IT1 =1; /* External interrupt 1, negative edge triggered */
EX1 =1; /* Enable external interrupt 1
EA =1; /* Set Global Enable bit
§
void INTO Routine (void) interrupt 0
{
if (Is_Power Down)
{
/1s_Power Down ==1; /* Power-Down wakeup on INTO */
Is Power Down =0;
Is_Power_Down_LED_INTO = 0;
/*open external interrupt 0 Power-Down wake-up LED indicator */
while (Power Down_Wakeup Pin INTO == 0)
{
/* wait higher */
}
Is_Power_Down_LED_INTO =1;
/* close external interrupt 0 Power-Down wake-up LED indicator */
}
else
{
Not Power Down LED INTO=0; /* open external interrupt 0 normal work LED */
while (Power Down Wakeup Pin INTO0 ==0)
{
/* wait higher */
}
Not Power Down LED INTO=1; /* close external interrupt 0 normal work LED */
}
}
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void INT1 Routine (void) interrupt 2

{
if (Is_Power Down)
{
/Is_Power Down ==1; /* Power-Down wakeup on INT1 */
Is Power Down =0;
Is Power Down LED INT1=0;
/*open external interrupt 1 Power-Down wake-up LED indicator */
while (Power_Down_Wakeup_Pin_INT1 == 0)
{
/* wait higher */
H
Is Power Down LED INT1=1;
/* close external interrupt 1 Power-Down wake-up LED indicator */
H
else
{
Not Power Down LED INT1=0; /* open external interrupt 1 normal work LED */
while (Power_Down_Wakeup_ Pin_INT1 ==0)
{
/* wait higher */
H
Not Power Down LED INT1=1; /* close external interrupt 1 normal work LED */
}
§
void delay (void)
{
unsigned int j=0x00;
unsigned int k = 0x00;
for (k=0; k<2; ++k)
{
for (j=0; j<=30000; ++j)
{
_nop_();
_nop_();
_nop_();
_nop_();
_nop_();
_nop_();
_nop_();
_nop_();
H
b
b
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void Normal Work Flashing (void)

{

Normal Work Flashing LED = 0;

delay ();

Normal Work Flashing LED = 1;

delay ();

; I T A8 B A o RS O B L L I 1 )

« 3 st sk ok sk s sk sk sk sk sk sk sk sk sk sk ok sk st sk ok sk st sk sk sk st sk sk sk sk sk sk sk st sk sk sk sk skesk sk sk stk sk sk stk sk sk skokosk skoskokokskkokok
>

;Wake Up Idle and Wake Up Power Down

« 3 st sk ok sk s sk sk sk sk sk sk sk sk sk sk ok sk st sk ok sk st sk sk sk st sk sk sk sk sk sk sk sk sk sk sk skeosk sk sk stk sk sk stk sk skeostokosk skeskokok sk koo
>

;/* -—-- STC MCU International Limited */
/% == JH7RSTC8IXX F F1| 5Ly HL H &1 v ot et st it A2 5 */
/U SRR PP P BAE S b 51 R */
SRR EOCE PRI TR SRR TR R R */
* */
ORG 0000H
AJMP  MAIN
ORG 0003H
int0_interrupt:
CLR P1.7 ;open P1.7 LED indicator
ACALL delay ;delay in order to observe
CLR EA ;clear global enable bit, stop all interrupts
RETI
ORG 0013H
intl_interrupt:
CLR P1.6 ;open P1.6 LED indicator
ACALL delay ;;delay in order to observe
CLR EA ;clear global enable bit, stop all interrupts
RETI
ORG 0100H
delay:
CLR A
MOV RO, A
MOV  RI, A
MOV  R2, #02
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main:

main_loop:

MOV  R3, #0 ;P1 LED increment mode changed
;start to run program
MOV A, R3
CPL A
MOV  Pl, A
ACALL delay
INC R3
MOV A, R3
SUBB A, #18H
\[@ main_loop
MOV  PI, #OFFH ;close all LED, MCU go into power-down mode
CLR ITO ;low electrical level trigger external interrupt O
SETB  ITO ;negative edge trigger external interrupt 0
SETB  EXO0 ;enable external interrupt 0
CLR IT1 ;low electrical level trigger external interrupt 1
SETB IT1 ;negative edge trigger external interrupt 1
SETB  EXI1 ;enable external interrupt 1
SETB EA ;set the global enable

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

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

WAITI:

MOV
ORL
MOV
NOP
MOV
MOV
NOP
NOP
NOP

SIMP
END

PCON ;Set PD bit, power-down mode (PD = PCON.1)
#02H

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

;dynamically stop
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22 B

STC89CS5IRC/RD+ AR AR A WL A 4R ELL T AMEERSTSI M ELL, B, FHEEN
/LA, FHIIMEN.

2.2.1 SMERRSTS|BIE i

ARERST 5| I A2 A7 5 A& M A58 eI RST 5 it fin— 52 5% B i B2 A Bk, AT SR B LI &2
7o WRSTEANE H m I 4E 5 £ /024 BN L0us )5, B MLt NEALIRES, BRSTE A
JRIRL [ I, B LS R R AR S M P F2 7 X A0000HAN -4 1E # TAF .

222 HREEA

PN HAEFEBIT IR YT, A SERRTER, TELWRFIRGTREN (FJE3)
Z—) , fEGE8051 B A ML TR 4F bR ST Re b Thfe, 7 b AR AL S B, S P R
BRI BLSTCHHHE H (134 5 7 805 AR HE 7 /7 SR 34 in ISP CONTRAFIA T RE 27 A7 2%, SEHL 1 1t
ThgE. FP R R B A HIISP._CONTRAFI T e 27 A7 4 11 H Hh A, SWBS/SWRSTHL I LA & 4t
ST .

ISP_CONTR: ISP/IAP 5771742
SFR Name SFR Address | bit B7 B6 B5 B4 B3 B2 B1 BO
ISP CONTR E7H name | ISPEN SWBS |SWRST - - WT2 WTI1 WTO

ISPEN: ISP/IAPIfE 47 o
0: Z51FISP/IAPEE/ 'S /4 [:Data Flash/ EEPROM;
1: SRWISP/IAPE/ S /¥ Data Flash/ EEPROM .
SWBS: -k A 7 N HFEF X JE 30(0), 382 MNISPRERF X B 8h(1). 2 5SWRSTH AL &
AR ASEEL
SWRST: 0: A#EAE; 10 PERERFEA, W HINEE.

s W PR F AR 77 X (AP X)) 3 A 2 A7 - D)4 31 - R R R X (APIX) FF AR 3AT R T
MOV ISP_CONTR, #00100000B ;SWBS = 0(i&#APIX), SWRST = 1 (K& A7)

s MR G ISP IR R 17 X A AL H DI B PN AR T X (APIX) HARHATIR 7
MOV ISP CONTR, #00100000B ;SWBS = 0(i%&#%AP[X), SWRST = 1 (1) -
s P SRR 7 X (AP X)) B 27 3 V)46 31 R G ISP A2 A2 7 X FH AR AT AR 7 7
MOV ISP CONTR, #01100000B ;SWBS = 1 (i£FISP[X), SWRST = 1(3KEAL)

s MRS ISP I 18 17 X A AL I DI B R G ISP I 558 15 XA U PATRE T

MOV ISP_CONTR, #01100000B ;SWBS = 1 (#&#ISPIX), SWRST = 1 (4% Efr) -
KEA RN RGRAL, FrA NRRIIRE T A S d = B AL RV E, VO awiihtil

30



STC89CH1RC F A ¥y HLFE T

223 FHEEf/IHBEEN

AR VCCIR T B R A7/l A7 A B (s I T M R I, A S B A
fr. HVCCHEFKE LT IR, HDRRAS 1 5 7 HLAEIR 2048 B (90CHR AS #L A HLAE IR 32768
B JE, BN/ R AR AR, B AR A/ i R A D RER R AT .

2.2.4 FHIRWDDEN
G
STC89C51RC, STC89CH2RC, STC8ICH3RC, STC8ILESIRC, STC8ILES2RC, STC8ILE53RC
STC89C54RD+, STC8IC58RD+, STC89C516RD+, STC8ILE54RD+, STC8ILE5S8RD+, STC8ILE516RD+
FETMEES/ RERT/ MTEMRERERTEENRG S, N TP “ KRG REEO
T, ZF T, MCU/CPUREFIE K, SEARGKNAIFH TIE” , @% 25 #:E 10, iR
MCU/CPU AN{EHFLE (I (8] 9 4% Z2 3K 15 1) & 1100, A AMCU/CPUAL T 5 RAS, BT T2
SHIEMCU/CPUS AL, Al 5 40 HH A Sk R AT L P R 7
STC89CSIRC/RD+ZR A H WL F 5 T ILF T TIhEE, (A LRSS it A2 1S
SEINTTAE/ s . Ak ThRe, FRATH N T R DI RE #4748 WDT_CONTR:
WDT CONTR: % [1f)(Watch-Dog-Timer)$% il 27 77 2%
SFR name |[Address| bit B7 |B6 B5 B4 B3 B2 | B1 | BO
WDT CONTR| EIH name - - | EN_ WDT |CLR_WDT|IDLE WDT| PS2 | PS1 | PSO

Symbolf§*5  FunctionZhjfig

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

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

IDLE WDT : When set, WDT is enabled in IDLE mode. When clear, WDT is disabled in IDLE
E I VM“IDLE "#EU0r, MW E 1R, BN BRE “ SN THE
LIHCO KA, BHIVHER SR TR AT

PS2,PS1,PSO:  Pre-scale value of Watchdog timer is shown as the bellowed table:
FBI VA ER P 4E, W ER

PS2 | PS1 | PSO P%%";%e WDT overflow Time @20MHz

0] 0| o0 2 393 mS

0 ] 0 | 1 4 78.6 mS

0 | 1 | 0 8 157.3 mS

0 | 1 | 1 16 314.6 mS

1 | o] o 32 629.1 mS

1 | o | 1 64 1258

1 | 1| o 128 258

1| 1 | 1 256 5S

31



STC89C5LRCFF HL ) HLIR TS
The WDT period is determined by the following equation & | ] Hi i [H] 1155
E i R E] = (12 x Pre-scale x 32768) / Oscillator frequency

BT B N 12MHz:
038 B [A] = (12 % Pre-scale x 32768) / 12000000 = Pre-scalex 393216 / 12000000

ps2 | PS1 | PSO P%Zﬁ%e WDT overflow Time @12MHz
0] 0] o0 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
1 | 1 | o 128 41943 S
1| 1 | 1 256 8.3886 S

WP A 11.0592MHz:
1038 H B )= (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

B RBINEE TG, ATAERES R P R I AESTC- TSP A% 4 HH % & 1A A 1 T Bloas (9 ¢
He

ER | GEL T | BT | ATncukf | Sanee | seoomc

APEHBEMEEN s ¢ BREREE M ¢ BluxE R
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BIPWRIER, £RSNTER LU EZEN

/* */
/* --- STC MCU International Limited */
* e RSTCSIxX R S WL 78 110 B S8 M ) B e/
7 W EAERR P i P BT SCE P SRR, e */
/% WEERE T R e AR B T 2 AR TR AR - */
J */

s ANV R TP AESTC-ISP Ver 4.86.PCBH) T i 2 L H Rl il #H% ) LAFRSAEPT O R R
B I R HE RS TE] = (12 * Pre_scale *32768)/Oscillator frequency

WDT CONTR EQU  OEIH 1k
WDT_TIME_LED EQU P15 H PL5 I T I (R FE 7R AT,
D7 T IH S B R T E AR AR AT 2 P T TG B O 2R e I K R
WDT_FLAG LED EQU  PL7
 FPL. TR T B AR AT, Qe R AR T I E AL
Last WDT_Time_LED_Status  EQU 00H AR, AP T I TR KT 1 — YORAS A
; WDTE Az (8] (F FH i Oscillator frequency = 18.432MHz) :
;Pre_scale Word EQU  00111100B AH0, JBENE T, T Mi%=32,  0.68S
Pre_scale Word EQU  00111101B EO, HBVE T, Tisrsidi=64,  1.36S
;Pre_scale Word EQU  00111110B EO, BENET I, WisHiE=128, 2.72S
;Pre_scale Word EQU  00111111B A0, JAENE T, T Mi%=256, 5. 44S
ORG  0000H
AIMP  MAIN
ORG  0100H
MAIN:
MOV A, WDT CONTR TS NE T IS AL
ANL A, #10000000B
INZ WDT Reset ;WDT_CONTR. 7 = 1, BT IAELL, BEERETIREARESF
;WDT_CONTR.7 =0, FHERL, A 530, RAMHIG N 9 BHLE
SETB  Last WDT Time LED Status ; EHREAL,
WA T 1A HE B [ 4R 7R AT RS = 1
CLR  WDT TIME LED RN, R T A N (R RS AT
MOV~ WDT CONTR, #Pre scale Word A BE T
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WAITI:
SIMP  WAIT1 EAPAT ARG BFHD) . SRE T 103 = AL
;WDT_CONTR.7 =1, &I M AL, #5530, RAM HouABAAE, NERLHTE
WDT _Reset: VRIS, 83
CLR  WDT FLAG LED AT ITERL, S TG B S AR AT
JB Last WDT Time LED Status, Power Off WDT TIME_LED

LKA RLIIAT, H052AH RXT
RYEE TR A TR ST 1 — VIR A 1 WDT_TIME_LED 4T,
A ERSEARTGIE K, B LR KRR

CLR  WDT TIME LED s B RKE KA IR i T VA i B TR 7 AT

CPL  Last WDT Time LED Status DR T v S TRLFR 2R KT — DOIRAS R
WAIT2:

SIMP  WAIT2 EARPATARE G P, ERE T V0 3 H E AL
Power Off WDT TIME_LED:

SETB  WDT TIME LED s E IRV IE KR TS I TR 2R AT

CPL Last WDT Time LED Status DG T R IS TR R KT ) — JOIRES A B
WAIT3:

SIMP  WAIT3 AFPATARIE R (L), SRR T = AL

END
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2.2.5 A BRHEMNMKBINEN

PR AT

e

WHE T TR AL

AL T HUESE AL FE T X 0000H AR T 4Rk
7 PR

B HIRESETHIFE | & RS MW R IX 0000HAN 46 H 21
A (R A AE ITH PR
- . i X ISP CONTR %} . ~
f}?fl“m 74 e - /2% /\é B I\ = 1
JRh B AL 23 ) 20175 G B EfﬁM%Fﬁ?&mmL%%E%ﬁﬁ
N AP
§=X DA
I XTISP CONTR | & RGN RGLISPI 152 7 X MR AT 72
FERIENCOH AR | 7, KA B SR ISP R A, &
=X A SO R X AT R
IR . 2 R G R GISP I FE X T WA $h AT FE
RIEHEN | RGEdE =
R RBIRAL zgéggﬁiaa o KRB A ISP F B TR, 2

LB R AT R e
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FIF HREFESIEIRIIGE S 773 (SFRs)

STC89C51RC/RD+ R ¥ B ML FE 7 A7 i #% FO A I8 474 2% 72 7% 5 M7 gw ik 1. STC-
89C51RC/RD+ R A B (L& BT LAV 18] Fr EFlashf7 4 8845, 8 7] LA i) 64K B ) 41 &5 52 7 17 i
#%. STC89CS4RD+RFIH AL EA 128071 I B Ak w%, ALY EEALZ LA AW
Hihik 2% 6] : 9 EERAM (2567 7) AN E#54 FERAM (102457%5) o 1iSTC89C51RC ZRHI B LN #A
S12F T B A7 s, JLAEYERNIZ B T3 7 9 A Hiu ki 2% 8] - P9 RAM (2567 717) FTN 89
JERAM (256 771) o A4, STC89CSIRC/RD+ ZF H F HLIE v LA A 45 A AM ™ i [ 64K B 4155
i s . DLLASTC8ICS4RD+RFIH MBI, 43 A48 FoFE 7 A7 il 2 R AL A2t 2

3.1 IEFTFiEeE

TP At ae T4 PR BB AR 455 B . STC89CSIRC/RD+ZR I B AL #B4E
T AK~64K i [FFlash 2 5 A fiE %5 o STC89CS5IRC/RD+ A FI & P B 2 8 - ML F N B2 ST Flash

ﬁﬁ%%& E,(] f@;iﬂ: ﬁu —F ?%Fﬁi—\‘ o Type Program Memory
AFFFH STC89C/LE5SIRC 0000H~OFFFH(4K)
STC89C/LE52RC 0000H~1FFFH(8K)
16K STC89C/LE53RC 0000H~33FFH(13K)
Program Flash STC89C/LE54RD+ 0000H~3FFFH (16K)
Memory STC89C/LE58RD+ 0000H~7FFFH (32K)
(4~64K) STC89C/LE510RD+ | 0000H~9FFFH(40K)
STC89C/LE512RD+ | 0000H~BFFFH(48K)
0000H STC89C/LE514RD+ 0000H~DFFFH(56K)
STC89C54RD+H J HLAR T A7 fifi % STC89C/LE516RD+ | 0000H~FFFFH (64K)

BRIEA S, P EE (PC) N A N0000H, MOO000H G HF 46 04T F2 7 -
STC89CH IRC/RD+E i HUFI FEAS | JHISI Al 1 A& V75 ) P A T A7 i B0 2 U7 1) F AN PR A B o
MEAT| I B S, 4 T-STC89C51RC/RD+EA Fr AL & 561 1ol Fr AR T A7 ik 8%, 24PCH Py A58
i AR AR VO LN, RG4S B R AME T A . LASTC89CS4RD+H1 F #l
A, 4 EAS| A R, B LR e A R AR B AT 0000H B ST TF I AT FEF . Y
PCI) P 25 HE 1k 3FFFHIN R 4t H 3l B K AME P A7t a8 R 2o BRI SN AR PP A7 i 25 (1) Hh kb A
4000HFF46

T34 W AR 25 R BN E1 bl CURR R I 1) ) L TR P AP fi 2 0. TERR P A7 Ak 8
BT ERA — AN E N Db, S W R A IR B N fE, R AU 2 B Bk 2R B
FH TN R AT RE T o A0 A W01 o 1B Al 25 F2 7 N 1 HhE 20003 H, 72 B 2% /11 s
O 7 AR 45 72 3 BN 1 - kb 2 000 B H, #1350 A W7 1f v W7 Bl 45 72 2 O N I b 20013 H, 5 I 4%
/RS LR AR BT IR 45 FE e BN D il 200 1BHZS . B8 £ [ R IR IR 45 F2 5 BN 11 il (o I 1) )
DAL BB ) AR T B o T AR AR R TN bl R TR X ] (8N 749) R, — MBI N AR AT
SERE W IR SRR, DRk, — A o b 7 bk [X SR A7 i — 2 Sk M e R F 4, FRIMEIE
A7 T W AR 55 R 7 11 25 [R] e 40T

FE P Flashf7fiff a5 FTE L R BRI 5 10 /3 VAL, $Ra 1 A  REEVERT T B .
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3.2 HIREFEER(SRAM)

STC89CS54RD+Z F1 B i (LN HFAE B T 12807 1T RAM, 1] FH T A7 5URE 3o AT 110 [i) & SR A
REEHE . N ESEIEAAGAs e P BRI AR A4 P sk 25 8] - Y EBRAM (256°7-77) FIP 33
JERAM (1024F75) o« 14k, STC89C51RC/RD+ ZFI B WAL AT LA 8] 72E Fr 4N @ fr 64K B AN 5B
PEAEAE DS .

3.2.1 HERAM

PERAMBE 256271, AT N3N K128 FTRAM(S5184t8051%A) . =128FH
RAM (Inte | #E8052FR [ B 7 =128 T5RAM) JZ 455K T BE 75 47 8% [X o (128775 O Bdis A7k o B ]
BT AT (A Fohk . B 128 TTRAM S Rk D) BE A7 A7 A% X UL AR (Rl O Mo bk S L, 4R A
FI8OH~FFH, Huhik 4 ] B ARSAMAEE B, (B BE b A7, A A 3 e AR R0 £ 531k 7 s hn PA X
4re 128 FTTRAM W REIaIE Tk, Rk e A7 28 X AT B -0k

P EBRAMIIZ5 F R BT, Hulikvis Bl /2 00H~FFH.

FF 7FH
g HETR IR AT 28
- (SFRs)
FRAM 30H
‘ 2FH
% EIEDAS S WP
128575 TR L
PTRAM 18H - -
TAEH 2
00 10H
R
P RAM 08H 07H
oorr L_L1E4L 0
IL128575 1) N #ERAM

R 1287 FIRAME AR B FIRAMIX o 3 FHRAMIX. X ] 43 N TAE A7 28 L IX, Al 3-8k X, F
RAMX FIHERR X o TAE 2717 22 20 [X Hi ik MOOH~1FHFL32B (£79) 078, 4 44 (—H R —
M randl) , BHAENSL I TAEZ 74, 53 NR0 ~ R7, (HJE TAFRYHE 2 H. @
S TAEZF A dedt, Al LAREHEEM . RO~R7EH 278, $Rata R NI HAEAR
BH . FEFIRETPSWEHIEAS RS I AIRSOL & v 5E 24 i () TAE 47 8% 4H . W N THPSW
TN H . AL TRt X Al 20H ~ 2FHIL 16N 745 Bt . 20H~2FH F ST BE 7] ] -3 RAM
BRI ARG ] AR BT AT — A A RAF E,  3R12847, BT X R ) Mk
00H~7FH. f7ihlkyEFEZ200H~7FH, PERAMIK 128771 (i Hihk tH /2 00H~7FH; MAMEE, —
E: 1002 oy < 3 IS A 7l e = S 7 NV <9 | PO V< 1 = T DSl O VAP (T A K21 e = T S
—ANFEATHIG, EREFPERARRIES X 2. N ERAMA ) 30H~FFH 70 2 F 7 RAMAI HE A%
Xo —ASALAIHERRTREN (SP), A THRMHEMRIX . A HLES )G, HEFRESPNOTH, FRHT
TAEZFAF AR HOFIRT, [BIUL, P YIGAFE T # N XSSP B VIME, — Rt B 7E80H LA J5 [
JENH .
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PSW : BEFREFEHEFS (WHT4h)
SFR name | Address | bit B7 B6 B5 B4 B3 B2 Bl BO
PSW DOH name CY AC FO RSI1 RSO oV F1 P

CY : tp&fr. SHATINZZER), YEESMEIBTALE AL, BT IRIEE E i m b A (S A,
CYAL; JRZ RO

AC : BECZEENAL . BHATINEEERS, YB3, ST IREIE B3 E B, ACHT;
R0 B AR EACH) H 52 R 78 T-BCDESINE . Jikis H 1) % .

FO : HM/4s&EA470,

RS1. RSO: TAEFAFARLAESRAL, W&

RSI RS0 HTAEH ) TAE B A7 25 41 (RO~R7)
0 0 02 (00H~07H)
0 1 14H(08H~0FH)
1 0 22H(10H~17H)
1 1 34H(18H~1FH)

OV : it brEAL
Bl : fRENL
F1 : HFP#RELL

P FHEFREL. ZhREA G AR BNSACCH LA S AR . 5 B nssACCH LA
BONZTE, WPE L 24 BIN#sACCH AN EUNEE (B HE0AN) B, PAZ MO

HEFFE £T(SP):

HERRARET & — 8L H &7 88 . B HHERR T AE N RAMBR R AL B . REEN G,
SPHILAALALOTH, A3 HEAR 5 L HHOSHIE LI 4f, 5 FE0SH~IFHH L& T TAE S 7 a4
1~3, GAERFR TR HRIXLE X, ) 544 SPE 2% 9 80HEL BE KB N E. . STC89CS1RC/
RD+ £ 5 B AL HER 2 1) EA K, B BE IS AN HERR S, SPIN A K.
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3.2.2 AR RRAM (132 E 2 AIER, 1258 ERSME, AMOVXijia)

STC89CS54RD+H. AL P FR T EE R 256 7 17 I N RAMAL, EERL T 1024 Y &
RAM, Mtk Z0000H~03FFH. 7 ] P44 BERAMIP) J7 v A1 AL 4805 1 Fi Jy AL UG Al R4 FERAM
BT AR, (BRARFEmPOH ., P21, P3.6. P3. THIALE. EJL4iES T, WEY BRAMET
MOVX$E4A V5 a], BIf#F” MOVX — @DPTR”H# "MOVX @Ri"{§4 Vi, ECIESH, alfi
FxdatafE B/ RMEIR], U0”unsigned char xdata i=0; 7.

R AL FERAMAR: 75 1T LAV W) 52 4/ Bh 27 A7 28 AUXR (Ml 98EH) H [FJEXTRAMAY #% il o

STC89C51RC/RD+/AD/PWM AR I HE Fr AILBOS L EE Fr AL 7 FERAMAE B S 2% IEALES i Rk T RE 27 17 4%

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

AUXR | 8EH |Auxiliary Register - - - - - - | EXTRAM | ALEOFF | xxxx,xx00

EXTRAM: Internal/External RAM access PREB /AP ERAMAR HY

0: PNFEPY JEMIEXT RAMA] DAAEHX.

RD+Z& 51 5./ HL
7E00HZF 3FFHA TG (1024F75) , {5 FIMOVX @DPTRHE A7 ], 3 3sh 400H Ky H 11k %% A]
SR T AN ERE A7 2% (Fr400HHIG) , MOVX @Ri K A& 15 7] 00HFFFHEL T

RC &RFIH A HL
ZEO0OHFFFHEA TG (256:F15) , fd FIMOVX @DPTRFE 417 17l 2k 10OH K bk 4]
KRV ) AN ERE A7 A (57 100HHLIG) , MOVX @Ri K BV M O0HFFFHER T

1: External data memory access. APEEEHEAENE IS LN
AMEREARAT 2R AT, A5 1505 1) YR HFERAM,  BEEFMOVX. @DPTR / MOVX @Rif

1 FH ) 2 8052 5 AL
O0xFFFF FFFFH
4 RAM
63KB
Hh RAM
64KB
0x0400
0x03FF
Auxiliary RAM 1KB
0x0000
0000H
EXTRAM=0 EXTRAM=1
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ALEOFF: Disable/enable ALE.
0: ALE is emitted at a constant rate of 1/3 the oscillator frequency in 6 clock mode, 1/6 fosc

in 12 clock mode

ALE i 4 151 52 (11 1/6 i IR SR AT 575 L2006 BB 2, 75 6 IR i ALt ot [ 2 1) 1/3

Y TESERR

1: ALE is active only during a MOV X or MOVC instruction.

ALEMUAERATMOVX or MOVCHE LI A i (5 5, Ao FEAR T R GExT SR S IEMT

AN, TEVE AN RERAMZ AT, P IR AR P R P I ESTC-1SP4 F2 25 H
B E YN EAUX-RAMVT ], 0 R & s

Stepd/FRH: WEFENATH AN AR

Double speed / FR(SE: O BT/INEHE + 12T/EA{EE

A e ™ 1/2 gain (¥ full zain
INEHRINEE, 160z L T EHEBEAIE 1/2 zain

T&BEhEL. 0/PL. 1 & STEFE O ET0/0AT] T3, WiE S

M Ban-Ran: O EibyEie] & miihie GEFIER) |

TR T~ 20 PR A R 2Rl ash K —F 8 ¢ YES 4 HO
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RIS QL% -
Ui 0] PS54 i I EXTRAM
CHTERR R D RE A A A R B Qg 7 50

AUXR DATA S8EH; o AUXR  EQU 8EH X
MOV AUXR,  #00000000B; EXTRAMAZIEN” 07, Hsz EE G AN 07 .
:MOVX A, @DPTR / MOVX @DPTR, AFE 4 R] v in] P34 B (IEXTRAM

'RD+ Z%1Jy (00H — 3FFH, #£1024 %)
:RC %14 (00H - FFH, #£256 %)
MOVX A, @Ri / MOVX A, @Ri F54 7] B V5 N &4 fE AUEXTRAM
AFFHICEE S RD+ R4 HBETS R N8 B EXTRAM (00H — FFH, 3£256 “#75) ;
5 F AT R IEXTRAM

MOV DPTR, #address
MOV A, #value
MOVX @PTR, A
SRS IR R IEXTRAM
MOV DPTR, #address
MOVX A, @PTR
RD+ 741
. IS #address < 400H, WIZEEXTRAM £7A47 07 W, Vil EAENE, B ELESNEK
IHEXTRAM
; IR #address >= 400H, W25 473 EAMTH R IRAM B5(1/0 =%[8] (400H—FFFFH)
RC #741
. % #address < 100H, WIZEEXTRAM £7A47 07 W, Vil EAENE, 25 ELESNE
IHEXTRAM

o WA #address >= 100H, NS &5 PBEE L ANMEY BAIRAM 81/0 %58 (100H—FFFFH)

A% 15 ) N AR 2 EXTRAM |, BAB 1 28
MOV AUXR,  #00000010B; EXTRAMIZEHIALIZE N 17, 28115 [MEXTRAM, PR 158

AUEH T R G NANERY JE 7 1/0 BiE f v iE£IE 2 ARAM X, I 5L Y e
EXTRAMIZ itk EA R, Fubfi s By 17, A8 1BV o) e 9309 e EXTRAMAR FT LA 7.

RELiE -
JLSASH B BAUXR 2777 3% BV AT B H FIMOVX. @DPTR #5741 I I P 34 3™ JEE (RUEXTRAM, i3
RAMZ 8], K57 1) F AR B 7T, 40 S R GE AN 1 SRAM, T SR FH 1425 18] /N F-1024/256 775, U]
A E B ISRAM 45 22, HLlnag £ STC62WV256, 15620256, UT6264 2%, W 4N & F MOVX A,
@Ri / MOVX @Ri, A #84jin) b &Y & FIEXTRAM, 3X A% H B 15 171 256 715 )9 REEXTRAM,
(EEIRSFE AN g I &N
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MHREIZE (C BT -
/% Vil T FEFEXTRAM %/
/% RD+ ZZFH (00H — 3FFH, L1024 59 J [IEXTRAM) */
/% RC Z%IA(00H — FFH, 3L256 54 JEMIEXTRAM) */
/% FIRE R Re TR A AR A (C B F ) #/

sfr AUXR = 0x8e /U AN T W B AUXREEAS FH A B AUXR */
AUXR = 0x00; /%0000, 0000 EXTRAMAZ{H0, Hesiz B SALI AT N0 */
unsigned char xdata sum, loop counter, test array[128];

/* KRR xdata RIAT B 3BV7 A A ST R FEXTRAM*/
/% A WY RIEXTRAM - %/

sum = 0;
loop_counter = 128;
test_array[0] = 5;
/% B N YT BEXTRAM */
sum = test arrayl[0];
/* RD+ Z41:
R #address < 400H, WIFEEXTRAM A7y~ 07 BF, Viml4)EE bIENH, 24 FrEsh

HB T L EXTRAM
i #taddress>=400H, LS AEVT R YFE EANY FEFIRAM B551/0%5 /] (400H-FFFFH)
RC RH:
Wik #address < 100H, WIZEEXTRAM f7°87 07 B, ViR#)EE _EAENER, 24 EAE4b
B A HEEXTRAM

R #address>=100H, S A&7 PR LAMEY BEAIRAM 81/0%5 ] (100H-—FFFFH)
*/
A% 15 ) SR g BIEXTRAM, wgsase
AUXR = 0x02: /% 0000, 0010, EXTRAMAZ %97 17, 2% 1F37 [ EXTRAM, LART g/

HEH P RGRAIMNBY R T1/0 8 A ik 22 ARM X, B S EN5EY E
EXTRAMIZ#5 EA M9, BIHALREN" 17, ZRET5 R Py R (UEXTRAMER 7T LA 1.

AUXR/AZE R 5 & 723

B RS, B EREH “MOV  AUXR, #data” 255, MAZEHSEROEED “5, 5, AR
FUORABAEAREE, Wk, S rBEAHE, HESmEEn “8, 5, A&7, kA E
FEERIROR .
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B HUHDRRAS A DL ET A 1 X A1) (3T N 34 FERAM)

%%%%&,Wﬁ%ﬁ%mwﬁ%m%%mﬂw%ﬂ%ﬁmWWﬁEF%TMM&ﬁgﬁm
H 7 PO/ P2 R S 2R B T AN AR N T /00 FH, A5 e 55 2 FH At O P L P9 355 FERAML
M ER PR sk, siJF kR TREMF S &I, FrLASTC89C51RC/RD+ R F L F WA T fif i
%M@,ﬁmmmﬁuﬁﬁﬁﬁmﬁﬁﬁﬁﬁﬁﬂﬁ%%m%W%#@wmuﬁﬁ%éﬁﬁ
PLRTHIZ 7= i i H

— W ANEEAE TSP T #RE e N e 156 5 AL P BB JERAM, - BRI AIALAT PV S A7 s B8 2 S VP i
¥ ERAM, 47 J5AUXR. 1/AUXR. EXTRAM = 0, 2635 I FH It N 54 FERAM, T A% R 2«

TEISP 3R P I i % TEISP 3R P I ik %

“ SV IR Y JRERAM” “ 2R AR5 R B ERAM”
AUXR. 1/AUXR. EXTRAM = 0 F& YRV IR N R FERAM SRR T ) T FERAM
AUXR. 1/AUXR. EXTRAM = 1 FEAE 1L in] Y YT FERAM FE SRV iR] P FERAM

J3STC89C51RC/RD+ Z2 41| B F HLCHR AR AR [ . ML “ AUXRAT AT 8542 H S HpPE” , BHDR A ) PA 5
FA) P A 8 s B T A AT LS
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STC89C51RCH A . Fr WA e

STC89C51RC/RD+Z A Hi F HL N 4 FE RAME 7~ A2 /77

i /% ——— JHzs STC89CHIRC/RD+RFIHL A HL MCU Y FERAMIH /R FE
/% ——  RJEORFEFTESTC-ISP Ver 3. 0A. PCBIY T #kgmfe T H P it

*/

___________ */

J/% = QUEREBEAERE A NZAR Y, AR PRI T 2 R R AR ——— #/
P/~ WREAESCE A G SRR, WA SCE A TR SR BR AR —— %/

#include <regb2.h>

#include <intrins.h> /* use nop () function */

sfr AUXR = 0x8e;

sfr AUXR1 = Oxa2;

sfr P4 = 0Oxe8;

sfr XICON = 0xcO;

sfr IPH = 0xb7;

sfr WDT CONTR = Oxel;
sfr ISP DATA = OxeZ2;
sfr ISP ADDRH = Oxe3;
sfr ISP ADDRL = Oxe4;
sfr ISP CMD = 0Oxeb;
sfr ISP TRIG = Oxe6;
sfr ISP CONTR = 0xe7;

sbit ERROR_LED = P175;
sbit OK_LED = P1°7;

void main ()

{

unsigned int array point = 0;

/% JAREZH Test array one[512], Test array twol[512]%/
unsigned char xdata Test array one[512] =

{

0x00, 0x01, 0x02, 0x03, 0x04, 0x05
0x08, 0x09, 0x0a, 0x0b, 0x0c, 0x0d
0x10, 0x11, 0x12, 0x13, 0x14, 0x15

0x06,
0x0e,
0x16,

0x07,
0x0f,
0x17,
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0x18,
0x20,
0x28,
0x30,
0x38,
0x40,
0x48,
0x50,
0x58,
0x60,
0x68,
0x70,
0x78,
0x80,
0x88,
0x90,
0x98,
Oxa0,
Oxa8,
0xb0,
0xb8,
0xc0,
0xc8,
0xdo0,
0xd8,
0xe0,
Oxe8,
0xf0,
0xf8,
0xff,
0xf7,
Oxef,
Oxe7,
0xdf,
0xd7,
Oxcft,
0xc7,

0x19,
0x21,
0x29,
0x31,
0x39,
0x41,
0x49,
0x51,
0x59,
0x61,
0x69,
0x71,
0x79,
0x81,
0x89,
0x91,
0x99,
Oxal,
0xa9,
Oxbl,
0xb9,
Oxcl,
0xc9,
0xdl,
0xd9,
Oxel,
0xe9,
0xf1,
0xf9,
0xfe,
0xf6,
Oxee,
Oxeb,
Oxde,
0xd6,
Oxce,
0xc6,

Oxla,
0x22,
0x2a,
0x32,
0x3a,
0x42,
Ox4a,
0x52,
0x5a,
0x62,
0x6a,
0x72,
0x7a,
0x82,
0x8a,
0x92,
0x9a,
Oxa2,
Oxaa,
0xb2,
Oxba,
0Oxc2,
Oxca,
0xd2,
Oxda,
Oxe2,
Oxea,
0xf2,
Oxfa,
0xfd,
0xf5,
Oxed,
Oxeb,
0xdd,
0xdb,
Oxcd,
0xch,

0x1b,
0x23,
0x2b,
0x33,
0x3b,
0x43,
0x4b,
0x53,
0x5b,
0x63,
0x6b,
0x73,
0x7b,
0x83,
0x8b,
0x93,
0x9b,
Oxa3,
Oxab,
0xb3,
0xbb,
Oxc3,
Oxch,
0xd3,
0xdb,
Oxe3,
Oxeb,
0xf3,
0xfb,
Oxfec,
0xf4,
Oxec,
Oxe4,
Oxdc,
0xd4,
Oxcc,
Oxc4,

Oxlc,
0x24,
0x2c,
0x34,
0x3c,
0x44,
Ox4c,
0x54,
Oxbc,
0x64,
0x6c,
0x74,
0x7c,
0x84,
0x8c,
0x94,
0x9c,
Oxa4,
Oxac,
0xb4,
Oxbc,
Oxc4,
Oxcc,
0xd4,
Oxdc,
Oxe4,
Oxec,
0xf4,
0xfe,
0xfb,
0xf3,
Oxeb,
Oxe3,
0xdb,
0xd3,
Oxcb,
0xc3,

0x1d,
0x25,
0x2d,
0x35,
0x3d,
0x45,
0x4d,
0x55,
0x5d,
0x65,
0x6d,
0x75,
0x7d,
0x85,
0x8d,
0x95,
0x9d,
Oxab,
Oxad,
0xbb,
0xbd,
0xch,
Oxcd,
0xdb,
0xdd,
Oxeb,
Oxed,
0xf5,
0xfd,
Oxfa,
0xf2,
Oxea,
Oxe2,
Oxda,
0xd2,
Oxca,
0Oxc2,

Oxle,
0x26,
0x2e,
0x36,
Ox3e,
0x46,
Ox4e,
0x56,
Oxbe,
0x66,
Ox6e,
0x76,
0x7e,
0x86,
0x8e,
0x96,
0x9e,
Oxab,
Oxae,
0xb6,
Oxbe,
0xc6,
Oxce,
0xd6,
Oxde,
Oxeb,
Oxee,
0xfo6,
Oxfe,
0xf9,
0xf1,
Oxe9,
Oxel,
0xd9,
0xdl1,
0xc9,
Oxcl,

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

b

unsigned char xdata Test array two[512]

{

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

0x2f,
0x37,
0x3f,
0x47,
0x4f,
0x57,
0xbf,
0x67,
0x6f,
0x77,
0x7f,
0x87,
0x8f,
0x97,
0x9f,
Oxa’,
Oxaf,
0xb7,
0xbf,
0xc7,
Oxcft,
0xd7,
0xdf,
Oxe7,
Oxef,
0xf7,
0xff,
0xf8,
0xf0,
OxeS8,
0xe0,
0xd8,
0xdoO,
0xc8,
0xc0,
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0xbf, Oxbe,
0xb7, 0xb6,
Oxaf, Oxae
Oxa’?, 0xab,
0x9f, 0x9e,
0x97, 0x96,
0x8f, 0x8e,
0x87, 0x86,
0x7f, 0x7e
0x77, 0x76,
0x6f, 0x6e,
0x67, 0x66,
0xbf, 0xbe,
0x57, 0x56,
0x4f, Ox4e
0x47, 0x46,
0x3f, 0x3e,
0x37, 0x36,
0x2f, 0x2e,
0x27, 0x26,
Ox1f, Oxle
0x17, 0x16,
0x0f, 0x0e,
0x07, 0x06,

I

ERROR LED = 1;

OK LED = 1;

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

{

0xbd,
0xbb,
Oxad,
Oxab,
0x9d,
0x95,
0x8d,
0x85,
0x7d,
0x75,
0x6d,
0x65,
0x5d,
0x55,
0x4d,
0x45,
0x3d,
0x35,
0x2d,
0x25,
0Ox1d,
0x15,
0x0d,
0x05,

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

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

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

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

if(Test_array onelarray point]!=Test array two [array point]) {

ERROR _LED = 0;
OK LED = 1;
break;
}
else{
OK LED = 0;
ERROR_LED = 1;
1
}
while (1) ;

0xb8,
0xb0,
Oxa8,
0xa0,
0x98,
0x90,
0x88,
0x80,
0x78,
0x70,
0x68,
0x60,
0xb8,
0x50,
0x48,
0x40,
0x38,
0x30,
0x28,
0x20,
0x18,
0x10,
0x08,
0x00
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3.2.3 AJSMERY R 64K Bytes (F15) HiE 71k 28
STC89C51RC/RD+Z A H Fr WL B T e 6AKBAN SR IR ATAE 28 A0 LI I RE 7. Vi [A] A1 3B %%
WA, WREKRDTE 5 24 %L

MOVXFE A1y W FE_EAE NS, 25 EAE AN A NP RE AT 10247 TEXTRAMAS , DA B 5% B 224k
2%, PLEBEE FORAEVT IR B IR A AN R SR 2K

=
. . 4 | STC89C51RC/RD+Z 7
MOVX A,@Ri R AR ANER T AT ERAY, (SfzbE) AN Bongs | 1 12
MOVX A,@DPTR [iZ%5 FLEANBEI NS ERAM, (16h7hhk) ik N B a%| 1 12
MOVX @Ri,A SNk B FAEAMBE T Y ERAM (87 k) 1 12
MOVX @DPTR A |Zngsik@ s bAesh38m i A3 ERAM (1647 ki) 1 12
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3.3 45K IIBEF 723(SFRs)

REER T RE 27 A7 4% (SFR) A& FH SRS B 9 & Dh e i b AT A i . il M WA o) 2 A7 28 AR
DAL, R MEFRIIAERIRAMIX . STC89CS1RC/RD+Z A1) ¥ ML A H; 1k Th e 25 77 %% (SFR)
55 P 1287 T RAMS AL L FAH R (1 b ik Y R, 7048 F SOH~FFH, {HAFIR Th 6 7 47 4% (SFR) 24201
FHE S hER A5 ] .

STC89C51RC/RD+ R FI| H LI RFIR D e 37 47 2 44 AR S bk B R R 3R

0/8 1/9 2/A 3/B 4/C 5/D 6/E 7/F
OF8H OFFH
OFOH B 0F7H
0000,0000
OE8H P4 OEFH
xxxx,1111
0EOH ACC |WDT CONR| ISP _DATA |ISP_ADDRH | ISP ADDRL | ISP_CMD | ISP_TRIG |ISP_CONTR |OE7H
0000,0000 | xx00,0000 | 1111,1111 | 0000,0000 0000,0000 | 1111,1000 | xxxx,xxxx | 000x,x000
0D8H ODFH
ODOH| PSW 0D7H
0000,0000
0C8H| T2CON T2MOD RCAP2L RCAP2H TL2 TH2 0CFH
0000,0000 | xxxx,xx00 | 0000,0000 [ 0000,0000 0000,0000 | 0000,0000
0COH| XICON 0C7H
0000,0000
0B8H 1P SADEN 0BFH
xx00,0000 | 0000,0000
0BOH P3 IPH 0B7H
1111,1111 0000,0000
0A8H IE SADDR 0AFH
0x00,0000 | 0000,0000
0AOH P2 AUXRI Don't use 0A7H
1111,1111 xxxX,0xx0
098H | SCON SBUF 09FH
0000,0000 | XXXX,XXXX
090H P1 097H
1111,1111
088H| TCON TMOD TLO TL1 THO THI AUXR 08FH
0000,0000 | 0000,0000 | 0000,0000 | 0000,0000 0000,0000 | 0000,0000 | xxxx,xx00
080H PO SP DPL DPH PCON 087H
1111,1111 | 0000,0111 | 0000,0000 | 0000,0000 00x1,0000
0/8 1/9 2/A 3/B 4/C 5/D 6/E 7/F
— __
—_—
R FAASHNE RS PSRRI A RT LAEAT A7 #4E ,  ANREE DS BE SR I AN AT LLHEAT 7 #4F
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- oy
5 pk | RHBAL RS Lap | Sl
PO Port 0 80H | Po.7 | Po.s | P05 | P04 | P03 | Po2 | Po.1 | Po.0 | 1111 1111B
SP HERRARET 81H 0000 0111B
DPTR}DPL AR (K)  |82H 0000 0000B
IDPH|  #udfdktt (i) 83H 0000 0000B
PCON MRS %5 /748 | 87H [smop|smopo| - | PoF | GF1 | GFo | PD | IDL | 00x1 0000B
TCON SEI BREE 24728 |88H | TF1 | TRi | TFo | TRO | 1EI | 1T1 | 1EO | ITO | 0000 0000B
TMOD %W%&Iggﬁﬁ%}ﬁ 89H | GATE| o | M1 | Mo |GaTE| ¢ | M1 | Mo | 0000 0000B
TLO 5E AR08 AL 27 /735 |SAH 0000 0000B
TL1 JE I 35 LIR8 AL a7 474 | 8BH 0000 0000B
THO M 250580 7 /7 4% |8CH 0000 0000B
TH1 I 2 L8 A A4 |8DH 0000 0000B
AUXR Uiy S8EH| - | - | - | - | - | - |EXTRAM| ALEOFF | xxxx xx00B
P1 Port 1 90H| P17 | P16 | P15 | P14 | P13 | P12 | PLI | PLO | 1111 1111B
SCON B %4782 |98H | SMO/FE | SM1 | SM2 |REN | TBS | RB8 | TI | RI | 0000,0000
SBUF ORI | 99H XXXX,XXXX
P2 Port 2 AOH| P27 | P26 | P25 | P24 | P23 | P22 | P21 | P20 | 1111 1111B
AUXRI1 A AR A2H| - | - | - | - |cr2| - | - | DPs |xxxxOxxOB
IE il o VEArfras |ASH| EA | - | ET2 | BS | ETI | Ex1 | ETo | Ex0 |0x00 0000B
SADDR | MHLHs LSS # B 17 4% | A9H 0000 0000B
P3 Port 3 BOH | P3.7 | P3.6 | P3.5 | P3.4 | P3.3 | P3.2 | P3.1 | P3.0 | 1111 1111B
IPH AR Je 2 2 AE S e | BTH| - | - | PT2H | PSH|PTIH| PX1H | PTOH| PXOH | xx00 0000B
1P PR e A A 9RME [B8H| - | - | PT2 | PS | PTI| PXI | PTO | PX0 |xx00 0000B
SADEN | MHUHhHEFEREZ7 17 4% | BOH 0000 0000B
XICON AuXﬂiCaIy Interrupt | o | pys | Ex3 | 183 | 113 | px2 | EX2 | 1E2 | 1T2 |0000,0000B
ontrol
T2CON Timer/Counter 2 | orr TF2 | EXF2 [RCLK|TCLK| EXEN2 | TR2 [c/T2 | cPRI2 0000 0000B
Control
T2MOD | Timer/Counter 2Mode |COH| - | - | - [ - | - | - [T20E ] DCEN | xxxx xx00B
Timer/Counter 2
RCAP2L | Reload/Capture Low [CAH 0000 0000B
Byte
Timer/Counter 2
RCAP2H | Reload/Capture High [CBH 0000 0000B
Byte
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™ o
1 Hiid Hodl| o RISk R3S Lo | EhE
TL2 Timer/Counter Low Byte| CCH 0000 0000B
TH2 Timer/Counter High Byte| CDH 0000 0000B
PSW | FeR&F%(7# |DoH| o | ac | Fo | st | rso | ov | Fi | P 000000008
ACC Zmes EOH 0000 0000B

WDT CONTR| &[4l ZEe |E1H| - | i |ENfWDT|CLR7WDT|IDLE7WDT| PS2|PSI|PSO xx00 0000B

ISP_DATA | ISP/IAP #7474+ | E2H 1111 1111B

ISP_ADDRH | ISP/IAP 8 ithhik 27 77 4% | E3H 0000 0000B

ISP_ADDRL | ISP/IAP f&8A7 bk %5 /7 4% | E4AH 0000 0000B

ISP_CMD | ISP/IAP x4 7if7#s |ESH [ - [ - T - T - Twmsa[msi] Mo Jxxxx x000B

ISP_TRIG | ISP/IAP fir & ik 2 #£ 4% | E6H XXXX XXxxxB

ISP_CONTR | [SP/TAP¥%#i 2547 %% | E7H [ISPEN|SWBS]|SWRST| - | - [ w2 [WT1] wTo0 |000x x000B
P4 Port 4 ESH| - | - | - | - | P43 |P42| P41 | P40 |xxxx 1111B

B BEF 745 FOH 0000 0000B
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IR LA R TN IEB05 1 B ML FH 1 e B A7 A
1. F2FFITHER(PC)

FRJF T BB PCEY I R AT, AJE TSFRZ . PCFK 1607, &5 TH kI HTE 44
G ) 2 A7 2e . B ML EFERE AT JS, PC=0000H, 5% 5 A HLNFE T () % B e FF G AT 72

1

3

2. Z2MI[(ACC)
RINEFACCEBO5 1 HL A HLA B FI A A7 8%, A 51RA. WM TS AR SZ iz
FAHRAE R s AR

3. BE 7R

B A7 e (L eV M BRykis B i 5 BN g ATC &1E . MUL  ABHE A3 BN 28 AR 27 47 28B
HISHL TR 5 HUkH e, FrfF i 16AL e F R = 1 A AEAT, S F T AFAEBY . DIV ABFE4HIB
FLLA, BEBFRAEMAEAT, RBUFBAEBT . 2 AEASBIE /] LA 1R FH B (2 71528 .

4. BFEREFPSW)F 7R
SFR name | Address | bit B7 B6 B5 B4 B3 B2 Bl BO
PSW DOH name CY AC FO RS1 RSO ov F1 P
CY : tr&fi. BATINEBEN, AHe A BIBTAI A BEA, BT RIS B A A (S A,
CY N1 Rz A0
AC : HHOIEENAL . BHATINEE RS, MBI A RN, sRPATIEEIE HBIA AL, ACHT;
RZ N0, VBB bR EACH) B 2R 7 TBCOM N s B A %
FO : AP 4REA0.
RS1. RSO: TAEZAEALHIESEST . RST. RSO:  TAEZ RSl ki, WF#

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

OV : ¥ i FrEAL.
FO : HPtRELLL,
Bl : BT

P : FHEFREAL. ZFREA AR B NSEACCH AN B Z (. S B mERACCH 1A
BONTEL WPEL; 24 BN2EACCH AN BN B E (50 I, PAZA0
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5. TR ET(SP)

HERRFRET R — AL A A7 88 . T HR s HHERR TIESAE N SERAMBR TR I B . RGBS,
SPHIHAALOTH, fH 7S HEAR S L HOSHE LI 46, 5 FE0SH~1FHH Loyl JE T TIEwfF4sd
1~3, TR HBEXEX, 5 SPAE 228 A8 0HEL B K (E A E . STC89C51RC/
RD+ZE B WL HER A 7 AR KA, RRR A NSRS JS . SPI 238 K

6. BIEIEET(DPTR)

B 454 (DPTR) /&2 — AN 1647 L H A A7 4%, HDPL (K847) MDPH (7 847) 41 i, Mk &
82H (DPL, ik 71%) F183H (DPH, = #17) « DPTRIZAL ZL805 1AL - ME— 1] LA B B2 E 4T 1640 A 1 75 A7
5 A 3 591 % DPL IR DPHA% 7757 )2E AT 4 o Mw%mmmm%ﬂ$HMﬁ%¢w&mﬁﬁ%H
DPRTOAIDPTRI. 3% A4 F8 3L R — AN bk 2= (8], w13 EDPS/AUXRI. O3 $E H A4t fi
F R fa %t

STC89C5 1RC/RD+ A FUS051 LI L UUKCHRHRE: Fepkalyie 77 1758

Mnemonic| Add Name 7 6 5 4 3 2 1 0 | Reset Value
AUXRI1 | A2H |Auxiliary Register 1 GF2| - - |DPS| xxxx,0xx0
DPS DPTR registers select bit. DPTR 5‘?@%&1@?%{4

0: DPTRO is selected DPTRO#Y % £&

1: DPTR1 is selected DPTR1#f % $&

R B WA S 16-bi tEHE 54T, DPTRO, DPTR1. 4DPSHE 47 J0RT, i #EDPTRO,
MDPSIE SRS N LI, EFEDPTRI.

AUXRUEFERINRE A7 A7 4%, AL T-A2HH. 0, Jo A (AL AN AT B A JR $8 4 B 15 7). {H B F-DPSA
ALFbit0, MO AUXRL 25 A7 2% H INCHE 4, DPSALAE 25 S %, FHOZAR fl 1 8% 148 fiz0, BV AT SEELXN
HHE TR PR D 46

VAN RS e
;B RR IR Th BE A A7 A 0 X
AUXR1 DATA  0A2H

MOV AUXRL, #0 - JEIFDPS 50, DPTROE %%
MOV DPTR, #1FFH - BDPTROA 1FFH

MOV A, #55H

MOVX @PTR, A K5 IFFH AL G 550

MOV DPTR,  #2FFH - EDPTROA2FFH

MOV A, HOAAH

MOVX @PTR, A K5 2FFHE G B N0AAH
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INC
MOV
MOVX

INC
MOVX

INC
MOVX

INC
MOVX

#1FFH
@PTR

@PTR

@PTR

@PTR

. MISFDPS A1, DPTR1A %%
. BDPTR1A1FFH

s TEDPTRIKCHE 48 £145 17 (1 IFFHER TT I N 4%, RN AL 55H.

; BEESDPS A0, DPTROA 24

s BEDPTROZUHE 5 4145 7] FI2FFHER TG A N 25, BN EFAZE AH0AAH.

. MIFDPS AL, DPTR1A 4%

; BEDPTRIKCHRTEEH 48 7] (1 IFFHEL TR 2%, BN #5AZE Ay55H.

;. BEESDPS A0, DPTROA 24

s BEDPTROZUHE 5 4145 7] FO2FFHER TG A N 25, BN AFAZE H0AAH.
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HF4E STCS89C51RC/RD+Z %I & EHHII/O O 44
4.1 VOOBZMARHN TIERA KA ENDE

VoOOfE
STC89CS1RC/RD+R A . 5 HLATAT/O M35 GRrdaPA ) A 3R TR #EX R 1/55 bEd
hr#ESO5 1T B0« AN (EFHD BT IRHIH DIRE. STC89CS1RC/RD+Z A1 5 #L
FIP1/P2/P3/PA_L s AT 5 NUEXA /55 Edr (f£458051/I1/0 1) #ix, PO EHEN G R
gﬁﬁﬁom5¢%éﬁﬁﬁﬁﬁ,K%Mﬁﬁ%m,WWMm%w,%MN&4mtﬁ%
STC89C51RC/RD+ [FI5VER Fy AILIIPO 1 R FE IR e R 9 12mA, AT /0 171 1 8 P L B K H6mA
STC89LESLRC/RD+[13VER Fy AILIKIPO 1 ) FE IR e R 98mA, - HAD T /0 171 F4 8 P e K o 4mA

4.1.1 EXNEOMmEEE

UL ) 1 2K P00 T R R N T BT S 7 T B R R A . R R 4 4
WO LI IRE A SRS, AV B SRR . 2431 R O SR, S IR A AR 3,
TSR 24 K T LA o YRERUIE [T A ot 3 P i R AR T P T

3 LR Rk, I LR RN “8 R, MO RN HI A S B
JILIAT TP o I b 5 (1 AR U ) A A XL I 1% tE 9. A SR — A 25 B0 Hh A LT R 4
BN, §5 LRCHIT M8 L ARETRIRA, N TIRIRAN S WEREO NI, A E
WA JE 05 )8 FEL U7 B D f BT R 0 TR FRLR LA

Ho BRI, RN MG BB, UGBTI, B BEER, XARE
bR A AR EE B FRE B B i T

3 R RREARON 3R R . 4B SR B OF LRRARIE, XA b P SR e X
[ 1B AR OB A8 L4 . 4 % AR SRS BN, 3 b BT JF 202N b DA 3] B RS o 30 ik -
FF T

YL 14 0 T TR

Vce Vce Vce
2 4~CPU
Fe TD—d 5
. . @
D%ﬂﬁﬁﬁ_bc ¢ " ' Vi PR K PT 1 2mA
(POTT), A IS
AN W 4
AR < T HE
X146
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STC89LE51RC/RD+R I H AL y3VEst:, Wi H P AESI BN E5VELE, oA M 5]
M A Vee, XA S EBAMAOTIRMEFE. Hk, B UCRELE AR DB 71 3V L Fr ML S| it
TNSVELE, W S, ENPRE R, SO AR RO RS, B AR e R

AEXU A AT A — AT P HL g

HERLIA) AR, BB 1 A T4 IR i IR

4.1.2 FmmEEiE (P00 EBEEMNFLTHRIER)

PO FHEAM G TITRER, HJPOEBMEL/00K, FEAMIN10K-4. 7KH EHispH, 24P0
B Ry /B s B SR I, AN A bz s R .

M RBAE RS NORE, THeS TG Ed iR . e — N T, AR E
Fr G AN E b, — @ EHAMERIVee, WERAMEA FRi B, FRRHIT/00 B E A
BRIRAS, R b B e B A IRAR S T/0 R vl VR AN T/0H o XA 5 3T $2-5 XU 1A
Ao S E 280 & N TR

R 1145 A — AN TP HLES

TEFLP AT R SZ 12mA, o I

= 8

HNKE <

T g

T (PO _E s A 5 TR 20)

T L/0 1 L = S
DR AT/ 0D RIS, Ja KB
AR/ FHARAZ 3 A BRSNS, BEANKS, SEBRBcAT B, Bef b8 — R BT
PUOMITHI805 1 8 A LI BE AR R T, B $AT R AR i 16 2 Ja S B RSN ERART, Bl i
Kb AR BT AR L, U AT REBEANKS, IERA T VE R I E R AR R JE i1 2124 = 8
TEFRASERS, BEmixt 1.
AT LESEBRBOA A, 0 b A B AEOK T
A7 L2 A R N ENPN = AR, B0 N B4 i Pl FEse Al s 2 KM, T/00 st M % b
1.2 KA LB

H USRI T, SR
KIA L& X BHLED & e AR WA BRI FERE, 220N 1K A A PR v FRLRE, /b3
Tn47oRkuE LA
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4.2 I/ AR IR F FER A, PAORYEH

XFSTC89C51RC/RD+ 2R 51 B HLAIPA Vs 1), 4n )5 8] % FLRIP1/P2/P3 01, F HIynlfr 3
3k, PAR)HiBEESH.
P4y )k AEESh , PACI R A — syl i Sk, Arihkfn R

(A - P4.6 P4.5 P4.4 P43 P4.2 P4.1 P4.0
o7 bk EFh EEh EDh ECh EBh EAh ESh E8h
CiEs:

#include<reghl. h>
/*STCHT A FE T AR AT R A3 DA b3Sk s0fb+/
/HHT IR T R A A A A a0 R 7 U Bk R AT/

sfr P4 = OxeS8: /*Cil S R BIPA VR IR Th e 27 A7 28 sk +/
sbit P40 = OxeS: /%CYE = T A HIP4. 0 Dz dik+/
shit P41 = 0xe9; /%CTE S A BIP4. 1 D dlk*/

shit P42 = Oxea;
shit P43 = Oxeb;
shit P44 = Oxec;
sbhit P45 = Oxed;
sbit P46 = Oxee;
/%L _EAPAITHICIE & Huhik 75 i %/

void main()

{

unsigned char idata temp = 0;

P4 = 0Oxff;
temp = P4;
P1 = temp;
P40 = 1;
P41 = 0
P42 =1
P43 = 0;
P44 = 1;
P45 = 0;
P46 = 1;
while(1);
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CRIES:
P4 EQU 0E8H ;or P4 DATA  OES8H
P40 EQU 0ESH ;or P40 BIT 0ESH
P41 EQU 0E9H ;or P41 BIT 0E9H
P42 EQU 0OEAH
P43 EQU 0EBH
P44 EQU 0ECH
P45 EQU OEDH
P46 EQU OEEH
;LA P4 75 B
P26 EQU 0A6H
ORG 0000H
LIMP  MAIN
ORG 0100H
MAIN:
MOV  SP, #0COH
MAIN LOOP:
MOV A, P4 ; Read P4 status to Accumulator.
MOV  PI, A
MOV P4, #0AH ; Output data “A”through P4.0 - P4.3
SETB P40 ;P4.0=1
CLR P41 ;P41=0
SETB P42 ;P42=1
CLR P43 ;P43=0
SETB P44 ;P44=1
CLR P45 ;P45=0
SETB P46 ;P46=1
NOP
MOV  C, P46
MOV P26, C
SIMP  MAIN_LOOP
END

¥F: STC90C58AD/STCIOLESSAD Z B (P4 I Huh #ECOh
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4.3 STC89C51RCEFHE B HALE/PASERMEVOOFEANIE

STC89C51RC/RD+Z 41| B Fr HIHDAR JCP4. 511, FFALEEF . TI90CHR A (JALE/P4. 5% [ BE vl /F
I/0FP4. 5, WA # = FHAFALEE 1, B AIFALEE . wH - FFHEIP4. 500, HEBE#R90C
BRI B WL, BEETEReS: P R I ZESTC- TSP AR S S ALE pinik e N TEPA. 5, 7Rk
F P A2 P I FESTC- ISP FE RS 1% I ER N2 /E WALE pin. BAREE W T EFIR:

B | ST | BT | AENCUAR | Sanige | 1se e

APEHBMESE R C BEERXE R ¢ Bixai

TR D BRI
ALE pin © HIER S

{4 ALE pin

THEIWESETR: + ¥E5 W SETHiEPRRTE G |S ;||
N TH AZSTC89 & 41 1 ;i HLHDR AT OOCHR AR [ BT, £ B X A 7EP4. 6/P4. 5/P4. A=ANE AL .

. L) 1 Yarar o
HDRR A F) 4 1] (PDIP-40) 90CHR A ) Tl (PDTP-40)
N\
T2/P1.0C] 1 40 Vce
T2/P1.0 1 40 Vee =1 o vee
T2EX/P1.1 ]2 39E3P0.0 =k =1t
‘Si%Ei - ;3%}33; PI3[ 4 = 3703P02
: ’ PL4CS =) 36P0.3
PLALC]S E 36[P0.3 =] = =T
=t ~ == P16 7 ~ 3405
P67 A 341P0.5 = L uegros
P1.7C]8 45 33P0.6 RSt o b 32:“)0-7
RST9 P0.7 $ .
RxD/P3.0 E 0 g% %ﬁ RxD/P3.OC] 10 v 31[JP46
TxD/P3.1 T TxD/P3.1 ] 11 jul=d 30— ALE/P4.5
Toms2 = 1 e NEAL INTO/P3.2 ] 12 =y 29 P44
INTOP3.2 12 = 29— PSEN NTIp3 3 = :
INTI/P3.3 ] 13 = 28F1P2.7 Toma E 13 3 28 % P2.7
= . =t T1/P3.5 }2 ) %Z = 1132
V%L/Ei'é E E = % % 0 WRP36C]16 &  25FP24
RD/P3.7 5 I RoP3IE17 [ 243P23
ROP37E]17 T 24pP2.3 XTAL2 18 23 3r22
XTAL2 18 23p22 = B =l
XTALI 19 22[P2.1 XTALI = 2R
Gnd 20 21[P2.0 Gnd .
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4.4 —FpHRRY = AR EE I B RS

Vce Vce
R1
R
10K(3.3K~10K) ﬁ3
SHT/0 . [} t

R2
15K(3.3K~15K)

W

W 85 b, g ER B BAR1(3.3K~10K), WA Ly s FHR1(3.3K~10K),
ER2AMEFE1SK DL E.

5 BRAHEEHRBRZIVAVEHIOORE

3V%§1¢L_T§5V%§1¢Hﬂ’ﬁﬂﬁé‘)\ﬁi N IE3VESE AR A TV, AIEIZI/00 LB AN
B, WMEEEESY. ANEE SRR S TR AL TR RN AL, /00 E A BRI
HF FEU\&I/OD%P‘S%FJ%$, HNERAE S U AR S8, T/00 R EH AL 7E0. 7V, /NT0. 8V
iR LT /0 EDR S AR B

aviprpLpEr/on s A DX——DX] AL S

SV IE RO VAS T VRS I i, Bl IE3VESE A ZA T 5V, T —ANPN=AREFEE, B
2SI
SV

10K
3V LU0 R D

| S—|
}—'Z SVEMFI/OL

STC90CS51RC/RD+ Z 5|5V Fr MLz 423. 3v%§1¢ﬂa‘, AP IES. VAR A SZAN T 5V, A AR
15V R HLPO T 48 BE —AN0~330QI BRI B FE B3 3VEAEI/O T, AHRLIK)3. 3VEREL /0 4hEE i
10K L4 BB 23, 3VESHFHIVee, IXFERHFAZS. 3V, KPRV, MAKE —TIER.

3.3V

10K
0~330Q
STC90 & %15V ae{4-P0O 11— 3. 3VEMET/00
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4.6 VOO EHIZIREILEDIRLE N %K E

/
[ r2rro Vee
= ]p1.vm2Ex P0.0/ADO Lo
C]r12 PO.1/AD1 1/0
| P0.2/AD2 I; 0
1/0

]ria P0.3/AD3 /0
T s PO.4/AD4 %)
| 4T P0.5/ADS 1/0
[ PO6/ADS R1| {R2| R3] |Raf 5| e[ [r| [rs[| R1-RSPHAE

9 |RsT P0.7/AD7 > o IS
: - al bl c] d|l el f[ gl dp 7\3470@&1
[ rxprp3.0 EA/P4.6

11 | TxD/P3.1 ALE/P4.5
[N
=] mNTorps.2 PSEN/P4.4 H . H . H
=fintipss P2.7/ADI5
] rop3a4 P2.6/AD14 COML| COMZ] COMS3| COM4

15 |T1/P3.5 P2.5/ADI13 i i ool
E@PS.() P2.4/ADI2 Je o 10
T rorp3.7 P2.3/ADI1
[B]xraL2 P2.2/AD10 10O # A HAHIKZh 44 4t
] B R 2%
[Z0]Gnd P2.0/ADS

T/0 I Zh AT SRS B B I, AT LK
s NI E TP RIS, HONFRIRTIRE, &

WO RA— I R e

STC89C51RC/RD+ FI5VER - #LATPO I A VEE HaL it B R A 12mA,
HABT /01 (1738 FL I g5 K 6mA
STC89LES LRC/RD+FI3V H F HLATPO I I ¥E HA it e K A 8mA,
HABT /0 FAFEE AL B2 K A 4mA

 ——t
10 LED3 /]
10 LED4 /]
1/0

1/0— 2/
1/0—Re—— b/
1/0—RL— ¢ /]
I/Oi:l—d/
1/0—R— ¢/
1/o—RIO— £ /]
1/0—RU— &8/
Lo—R2— &/

R5-RIZHIFFAE 1K N

R4 BLEE 2B

VCC

COM1| COM1| COM1

I/0 B A F R sh 4 3
FH A% B0 5 5 25 o 1% ]
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BT BTHRE

51 St/

FEIT RS G B SHLA G & S R T B RO 4, . FHETT RBLE T S KR
b, WERIE LG 4 SRR E 8 M 2 2 R, ZESTC R A HL b 1) - 7 38 M
s

. SrEIFHE

- EET

ol

i

o IR

S

R VAS SIS

5.1.1 :ZBiEnt

SEHDFHEWARSLRIEL, B RATRABEL T HiRA RSN F i ER, KA
T

. MOV A, #70H

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

5.1.2 HiESut

EEFEFHET A, BRI B S iz EE EEonht . RS0k AR BE Rk
LoRFF IR I RE AT 25« N BB SR A ae AN bk 25 18] . L rP Rk o i 25 A7 28 AN A7 ik 25 1) H g
FH B T8k 77 51

. ANL 70H, #48H

FIORTOHH L IS LRI E48HAH “ 57, S5 RAFIRAETOHRE o . HA7T0H Ny B #:th
HE, 2RI R A7 £ 2R RAMA ) — AN T

5.1.3 (833t

[B) % F-HE R FHROERRITA N “@” FF5kFon. Flln, BHAERIPHIBHEZ40H, WEEIREE
it #40H .o B & 50 8s 955H, AW NE4:

MOV A, @R1

FEHYESSHAE L B BN as
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514 HSEHFFUE

AAT A TR B B TAE A48 R7~RO. B NASA. @ T AF48B. il %5 A7 48 I gE i C
B AT A E . P AR SR RT~RO MR S A N3 ALK R, ACC. By DPTRACHALALCER & 7E 4
S, F, wAAR T A R E S hk .

AL TARIX IR B R IR S 7 2 A #SPSWHI RS 1. RSOSKIRE » $HAHAE B E %
172 5196 10 TAE X P 3 A7 as

n: INC RO ;(RO)+1 — RO

5.1.5 HExT St

AN FHE R R P AR PO I S IE 58 25 7 WA U,  Has A TR
SRR, HR A AR B bl PO I S AT ML b, 84 A H
FIER WL E. BT B KRR FPCR e b =, A LLX A -0k 7 AR A X -
He. MRS ESIE, FrReR R A+127 ~ —128. XFFHE R B T84 .

. JC 8OH  ;C=1 Bk¥%

FoRATIAINICNO, NIRRT EERPCHMNEARNE, BIAERE, HHAACAHL, MELPC
WP 2 R SR RE, N WA 580N G AT B 1) 45 BAE NZE B4 HI B bt .

5.1.6 THEF 4t

EARNEFHE =, SRS ERER T B — NME R R R ME AR bR R A A . AR REFRER, R
BE SN FAEA I, 4 R N eSSl . AR hE A AE 2 L T B 2 PO b bl 25 A7 e
DPTR.

. MOVC A, @A+DPTR

TR BINSAA W E5 ey, HARSHIEEFSSDPTRAF A N AR, Has RAIENEE
bk, Bz oo EOEN BINdsA.

5.1.7 (LSt

AL T hk 2 Fi e — S P R A7 fits 2 RAMATRE 2K o RE B A7 28 AT AL VR I -0k o 7EEAT AL
BAERS, BT REALALCAE A E Bngs, FRAMERE A Bz rthhl, ARG R IEHE
B F I R R HZA B AT AL B o Azl 5 735 B T bk i A b R e = — . EE higiE
TR CADX 3, A R R R 7

Ul: MOV C, 20H 3 AL T R E R R A
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52 lRSREDEEL

———— 5 E805 145 & AR 7E 2 HE A

WAL e )R,
L Hafin 2484
2. BRI RIR S
3. WA IR L
4. EHHEB IR L

STC89CSIRC/RD+Z S H 7 HLIE 2 RG] 734

/7 AR B K SKie A
%g;%i%ﬁf?%%mFﬁ%% 545 12THI8051 |[STC89 R HITEETHER
R ° & 4 PT I AR I || I8 30T B A
Btk IR 4 l ¢

e P A5 ; BI Blgv&Es

MOV A, Rn AATAE NN IEN BRINAR 1 12 6 24
MOV A, direct BRI 0 R R HAE IR N BN # 2 12 6 21%
MOV A, @Ri B RAM R ) 50 6 N R I 2 1 12 6 2
MOV A, #data DAY N IE 2 12 6 24
MOV  Rn, A F A N PN IEN AAT 1 12 6 21
MOV  Ru, direct IR LTl R € S e N Y e 2 24 12 2%
MOV Rn, #data WAHIESe PN = 2 12 6 2
MOV  direct, A EIE RSP NIE k3 ihi| R 2 12 6 2%
MOV direct, Rn P AT 4 N 2¥IR N B L o 2 24 12 2%
MOV direct, direct  [ELEHBIL S0 P I BUERIE N 5 — AN B L 5 T 3 24 12 2%
MOV direct, @Ri  [[W3ZRAMH [ Ediis N Btk T 2 24 12 21%
MOV direct, #data |37 BI¥0G% N BELEE AL T 3 24 12 2%
MOV  @Ri, A F A A 21K R FERAMER 7T 1 12 6 21%
MOV @Ri, direct [ 3EHbE B8 ST EHR % N [ FERAMEA ST 2 24 12 21%
MOV  @Ri, #data |7 B H{0i% A JB]452RAM ¥ T 2 12 6 21%
MOV  DPTR#datal6 (164757 R0 A il 25 77 4% 3 24 12 2%
MOVC A, @A+DPTR (DADPTR A& kil A5 1l -3l 8 e b (O B 16 N B % 1 24 12 21
MOVC A, @A+PC  [DAPCyREdthhit A5 bk 5 bk 8 0 f O B 6 N 2 2 1 24 12 21
MOVX A, @Ri [ 45 |- A2 SMER I T AT FERAM, (Sfizdahit) XN Zhngs| 1 24 12 2%
MOVX A, @DPTR [ FAEAMEIN v A Y ERAM, (161 HhHE) Sk N R4y 1 24 12 2%
MOVX @Ri, A Fn#ikiZ i EAESMTE) AT ERAM (8f7 i) 1 24 12 2%
MOVX @DPTR,A  [BRf0&H&@ 4 FAESMEIT A9 ERAM (1667 HihE) 1 24 12 2%
PUSH direct ELF b B T b R R TR N MR 2 24 12 2%
POP direcct H B2 B T 2 24 12 21i%
XCH A Rn 5 A7 o5 RNAR A e 1 12 6 21%
XCH  Adirect [EE7: b RS VB | E St 2 12 6 21%
XCH A, @Ri [HJE2RAM S B AR A 1t 1 12 6 21%
XCHD A, @Ri I EERAMIFIR Y- 715 5 B A 2 46t 1 12 6 2%
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HAREAERIRS

- . o LA | e/ LA |k

et e . WS | A |1
ADD A, Rn |&ff#s N AEEN RIN#E 1 12 6 2%
ADD A, direct | EL4ZHIIE LA BRI R nds | 2 12 6 21
ADD A, @Ri |[A4ERAMA (S N2 2 s 1 12 6 2%
ADD A, #data [SZRIINE]E NS 2 12 6 2%
ADDC A, Rn |78 A HEAINE] 2 n4s 1 12 6 21
ADDC A, direct |EL 2L LG YA HEALINE R gg| 2 12 6 2%
ADDC A, @Ri |[A4ERAMPA A4 HEGT N3 2N 4% 1 12 6 2%
ADDC A, #data |S7RIECHBEA7 NS Bon 43 2 12 6 2%
SUBB A, Rn [RIN#8F 5010k 25 178 N 2 1 12 6 21
SUBB A, direct [S &% (E 005k B b BTN | 2 12 6 2%
SUBB A, @Ri |Zh08eH (508 I ZERAM A ) P 25 1 12 6 b
SUBB A, #data |2 iN#87 i 0 gd or BRI 2 12 6 2%
INC A £k il 1 12 6 21
INC Rn AT 1 12 6 2%
INC direct BTN 2 12 6 21
INC @Ri ] EZRAMER 7T 1 1 1 12 6 24
DEC A EiiE 24 1 12 6 21
DEC  Rn Eie sl 1 12 6 24
DEC  direct IERES: bR | 2 12 6 2%
DEC  @Ri B FERAMER. TG 1 1 12 6 2
INC DPTR  [Hhhl 25 A7 45 DPTRANL 1 24 12 21
MUL  AB AT LB 1 48 24 2
DIV AB AR DAB 1 48 24 2%
DA A FUInAR 3k o) R 1 12 6 2%
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WARIRIERIR S

e P FAT 120/ HLEs A | 6 B/ HLER B | AR

et PERD] W | WFRENE | PTG |

ANL A, Rn Zhnds S A A © 5”7 1 12 6 24
ANL A, direct Zngs S EE Lo ¢ 5”7 2 12 6 20%
ANL A, @Ri BNgs 5IAERAME TH « 57 1 12 6 21
ANL A, #data FMBELEAE 5 2 12 6 21
ANL  direct, A IEE2:NIREVESE il IE 1 Bl 2 12 6 21%
ANL  direct, #data |ELFEHbHERCSSLEIEGH ¢ 57 3 24 12 2%
ORL A, Rn FNARSFEAEAAR ¢ B 1 12 6 21i%
ORL A, direct ZUn#s 5 Bk oo ¢ 517 2 12 6 2%
ORL A, @Ri ZUIN2s 5 A ERAMETTAH “ 57 1 12 6 2%
ORL A, #data EIERSRvATIE g - A 2 12 6 2%
ORL  direct, A B L oS Bnds A ¢ Bl 2 12 6 2%
ORL  direct, #data [EfZHLhESICSSBIEOH « 8”7 3 24 12 215
XRL A, Rn FINAE S AN ¢ REy” 1 12 6 2f%
XRL A, direct FUn# S HEM bR O ¢ FE” 2 12 6 21i%
XRL A, @Ri ZUIn#s 5 IRZRAMIGHE « ek 1 12 6 21%
XRL A, #data ZUmss 5 B ¢ SEg” 2 12 6 2%
XRL  direct, A ELHHAE L TT S BN ERAE ¢ REL” 2 12 6 20%
XRL  direct, #data |BE4EHUhEE TSSO ¢ Fal” 3 24 12 215
CLR A FnesiE « 0”7 1 12 6 2
CPL A FIMERR K 1 12 6 21
RL A EQIIE Sy 1 12 6 21
RLC A Fnasar AL AL AR 1 12 6 21%
RR A RINFER L 1 12 6 24%
RRC A Fon#s AL ALE A 1 12 6 2%
SWAP A b e Rt 1 12 6 21
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PR K48 %
ACALL addrll #xy (D AHTRER 2 24 12 2%
LCALL addrl6 KA 7 3 24 12 2%
RET TRk ] 1 24 12 2%
RETI Hh TR [E] 1 24 12 2%
AJMP  addrll Akt (D) 2 24 12 2%
LIMP  addrl6 K 3 24 12 2%
SIMP  rel AN 1% 2 24 12 2%
IMP @A+DPTR AETT-DPTRIF) [ 254 8% 1 24 12 2f%
1z rel BRI 2 24 12 21
INZ rel RINBEEEE 2 24 12 21
CINE A, direct, rel RN 5 H L ACE, AHMENEE| 3 24 12 2%
CINE A, fidata, rel  |BINASTHIELLEL, RHISGFHS 3 24 12 2%
CINE  Rn, #data, rel [AFf7a8 5 RIBLEL, SN 3 24 12 21
CINE  @Ri, #data, rel [[#ERAMBEICS A RIELLLER, AHZENEHE | 3 24 12 24
DINZ  Rn, rel FAERRNL, ARRER 3 24 12 2%
DINZ  direct, rel Eh b e, JEEER 3 24 12 21%
NOP TARAE 1 12 6 21
AR RS

. P FAT| L2 Bh/HLEE |68 B/ HLARE | BeR

B HREL GO e N € B i

CLR C EZ AL 1 12 6 21
CLR  bit 5 0 B He ik A7 2 12 6 2%
SETB C FER B DA DA 1 12 6 24
SETB  bit FERBER /SR R 2 2 12 6 2%
CPL C AR & 1 12 6 2%
CPL bit LA SR 2 12 6 2%
ANL  C,bit [ A E I AAT “ 5 2 24 12 2
ANL  C,/bit (IR E AL R ASAE “ 57| 2 24 12 2%
ORL  C,bit [ AT E A AT “ Bl 2 24 12 2%
ORL  C,/bit  [HECZAr AT E BB (1 s DA “sk” | 2 24 12 2%
MOV  C,bit  |EEHHEAE N AT 7 2 12 6 2%
MOV  bit,C [N E bR 2 24 12 2%
JjC rel LA R F 2 24 12 2%
INC rel HERL A 90U i 7 2 24 12 2%
B bit, rel  |ELFEEHUIELL N LU 3 24 12 2%
INB bit, rel BRI O FEHS 3 24 12 2%
JBC bit, rel  |EEEHBEAOY IR, Z0050 3 24 12 2%
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ACALL addr 11

Function:
Description:

Example:

Bytes:
Cycles:
Encoding:

Operation:

Absolute Call

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

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

ACALL SUBRTN

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

2
2

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

ACALL

(PC)« (PC)+2
(SP)—(SP) +1

((SP)) « (PCy.)
(SP)«—(SP) + 1
((SP))«—(PCis.5)
(PC,,.0)<— page address

ADD A,<src-byte>

Function:
Description:

Example:

Add

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

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

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

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

ADD A,RO

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

Operation:

ADD A,direct
Bytes:
Cycles:
Encoding:

Operation:

ADD A,@Ri
Bytes:
Cycles:
Encoding:

Operation:

ADD A #data
Bytes:

Cycles:
Encoding:

Operation:

1
1

| 00 1 0 | Il rrr

ADD

(Ay—(A) + (Rn)

2

1

| 0010 |0 101 | |directaddress
ADD

(A)—(A) + (direct)

1

1

[00 1 0Jou1 1

ADD

(A)y—(A) + ((Ri))

2

1

[ 0010 Jo10o0] [ immediatedata |
ADD

(A)«—(A) + #data

ADDC A,<src-byte>

Function:
Description:

Example:

Add with Carry

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

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

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

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

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

ADDC A,RO

will leave 6EH (01101101B) in the Accumulator with the AC flag cleared and both the carry
flag and OV set to 1.
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ADDC A,Rn
Bytes: 1
Cycles: 1
Encoding: | 00 1 1 | I rrr |
Operation: ADDC
(A)—(A) +(C) + (Rn)
ADDC A.,direct
Bytes: 2
Cycles: 1
Encoding: | 00 1 1 [0 10 1| [ directaddress
Operation: ADDC
(A)—(A) + (C) + (direct)
ADDC A,@Ri
Bytes: 1
Cycles: 1
Encoding: [ 00 1 1 Jo1 1]
Operation: ADDC
(A)—(A) +(O) + (Ri))
ADDC A #data
Bytes: 2
Cycles:
Encoding: | 00 1 1 [0 1 00| [ immediatedata |
Operation: ADDC
(A)(A) + (C) + #data
AJMP addr 11
Function: Absolute Jump
Description: AJMP transfers program execution to the indicated address, which is formed at run-time by
concatenating the high-order five bits of the PC (after incrementing the PC twice), opcode
bits 7-5, and the second byte of the instruction. The destination must therefore be within the
same 2K block of program memory as the first byte of the instruction following AJMP.
Example: The label “JMPADR” is at program memory location 0123H. The instruction,
AIJMP JMPADR
is at location 0345H and will load the PC with 0123H.
Bytes: 2
Cycles: 2
Encoding: [a10 a9 a8 0] 0 0 0 1 | [ a7 a6 a5 a4 | a3 a2 al a0
Operation: AJMP
(PC)«— (PO)+2

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

Function:
Description:

Example:

ANL A,Rn
Bytes:
Cycles:
Encoding:

Operation:

ANL A.direct
Bytes:
Cycles:
Encoding:

Operation:

ANL A,@Ri
Bytes:
Cycles:
Encoding:

Operation:

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

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

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

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

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

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

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

1
1

[o1T 01 J1irrr

ANL
(Ay—(A) /\ (Rn)

2
1

[ 0101

ANL
(A)—(A) N (direct)

[0 1 0 1] [ directaddress

1
1
[o1 01 Jo1 13

ANL
(Ay—(A) /\ ((Ri))
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ANL A #data

Bytes:
Cycles:
Encoding:

Operation:

ANL direct,A

Bytes:
Cycles:
Encoding:

Operation:

ANL direct,#data
Bytes:
Cycles:

Encoding:

Operation:

2
1
[ 0101

ANL
(A)—(A) A\ #data

[0 10 0] [ immediate data

2
1

| 0101 |0010| |directaddress|

ANL
(direct)«—(direct) /\ (A)

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

[ 1000 Joo1 0] [ bitaddress

ANL

(©) < (©) A (bit)
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ANL C, /bit

Bytes:
Cycles:
Encoding:

Operation:

[ 1011 Joooo] [ bitaddress
ADD L
(C)«(C) A (bit)

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

Function:

Description:

Example:

Compare and Jump if Not Equal

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

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

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

; e ; R7=60H.

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

e ; R7> 60H.

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

N .

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

WAIT: CINE A,P1,WAIT

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

CJNE A.,direct,rel

Bytes:
Cycles:
Encoding:

Operation:

3
2

[ 1011 Jot1 o1 ] | directaddress | |  rel address

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

ELSE
C)«0
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CJNE A #data,rel
Bytes:
Cycles: 2
Encoding: [ 1 01 1 [0 10 1] [ immediata data | [ rel address

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

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

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

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

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

Function:
Description:

Example:

Decimal-adjust Accumulator for Addition

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

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

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

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

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

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

ADDC A,R3
DA A

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

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

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

ADD  A#99H
DA A

will leave the carry set and 29H in the Accumulator, since 30+99=129. The low-order byte
of the sum can be interpreted to mean 30 — 1 = 29.
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Bytes: 1
Cycles: 1
Encoding: [ 11 01 [0 10 0
Operation: DA
-contents of Accumulator are BCD
IF - [[(As9)>9] V[(AC) = 1]]
THEN(A; ) < (Asp) + 6
AND
IF - [[(A.)>9] V(CO)=1]]
THEN (A,) < (A7) +6
DEC byte
Function: Decrement
Description: The variable indicated is decremented by 1. An original value of 00H will underflow to
OFFH.
No flags are affected. Four operand addressing modes are allowed: accumulator, register,
direct, or register-indirect.
Note: When this instruction is used to modify an output port, the value used as the original
port data will be read from the output data latch, not the input pins.
Example: Register 0 contains 7FH (01111111B). Internal RAM locations 7EH and 7FH contain 00H
and 40H, respectively. The instruction sequence,
DEC @RO
DEC RO
DEC @RO
will leave register 0 set to 7EH and internal RAM locations 7EH and 7FH set to OFFH and
3FH.
DEC A
Bytes: 1
Cycles: 1
Encoding: [ 00 0 1 [0 100
Operation: DEC
(A)—=(A) -1
DEC Rn
Bytes: 1
Cycles: 1
Encoding: [ 0001 [ 1 rrr
Operation: DEC
(Rn)«—(Rn) - 1
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DEC direct
Bytes: 2
Cycles: 1
Encoding: | 0001 | 0101 | | direct address
Operation: DEC
(direct)«—(direct) —1
DEC @Ri
Bytes: 1
Cycles: 1
Encoding: [ 0001 [oO 1 1
Operation: DEC
(Ri))—((RD)) - 1
DIV AB
Function: Divide
Description: DIV AB divides the unsigned eight-bit integer in the Accumulator by the unsigned eight-bit
integer in register B. The Accumulator receives the integer part of the quotient; register B
receives the integer remainder. The carry and OV flags will be cleared.
Exception: if B had originally contained 00H, the values returned in the Accumulator and
B-register will be undefined and the overflow flag will be set. The carry flag is cleared in any
case.
Example: The Accumulator contains 251(OFBH or 11111011B) and B contains 18(12H or 00010010B).
The instruction,
DIV AB
will leave 13 in the Accumulator (ODH or 00001101B) and the value 17 (11H or 00010010B)
in B, since 251 = (13x18) + 17. Carry and OV will both be cleared.
Bytes: 1
Cycles: 4
Encoding: [ 10 0 0] 0100 |
Operation: DIV

B
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DJNZ <byte>, <rel-addr>

Function:
Description:

Example:

DIJNZ 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 DJINZ and one to alter the pin.

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

THEN

(PC) « (PC)+ rel

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

Example:

INC A
Bytes:
Cycles:
Encoding:

Operation:

INC Rn
Bytes:
Cycles:
Encoding:

Operation:

INC direct
Bytes:
Cycles:
Encoding:

Operation:

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

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

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

INC @RO
INC RO
INC @RO

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

1

1
[0000Jo100
INC

(A) — (A)+1

1

1

[00 0 0] 1 rrr
INC

(Rn) « (Rn)+1

2

1

| 0000 |0 101 | | direct address
INC

(direct)«—(direct) + 1
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INC @Ri
Bytes: 1
Cycles: 1
Encoding: [ 0000 [O 1 1
Operation: INC
(Ri))—(RD) +1
INC DPTR
Function: Increment Data Pointer
Description: Increment the 16-bit data pointer by 1. A 16-bit increment (modulo 2'°) is performed; an
overflow of the low-order byte of the data pointer (DPL) from OFFH to 00H will increment
the high-order-byte (DPH). No flags are affected.
This is the only 16-bit register which can be incremented.
Example: Register DPH and DPL contains 12H and OFEH,respectively. The instruction sequence,
INC DPTR
INC DPTR
INC DPTR
will change DPH and DPL to 13H and 01H.
Bytes:
Cycles: 2
Encoding: [1 0 1 0Jo0oo0 11|
Operation: INC

JB bit, rel

(DPTR) « (DPTR)+1

Function:
Description:

Example:

Bytes:
Cycles:
Encoding:

Operation:

Jump if Bit set

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

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

JB  Pl1.2,LABELI

JB  ACC.2, LABEL2

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

3

2
[ 0010

| 0000 | | bit address | | rel. address

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

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

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

JNB bit, rel

Function:

Description:

Example:

Bytes:
Cycles:
Encoding:

Operation:

Jump if Bit is not set

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

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

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

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

[ 0011

| 0000 | | bit address | | rel. address

JNB
(PC) « (PC)+ 3
IF (bit)=0

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

THEN  (PC) « (PC) + rel
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JZ, rel
Function: Jump if Accumulator Zero
Description: If all bits of the Accumulator are zero, branch to the address indicated; otherwise proceed
with the next instruction. The branch destination is computed by adding the signed relative-
displacement in the second instruction byte to the PC, after incrementing the PC twice. The
Accumulator is not modified. No flags are affected.
Example: The Accumulator originally contains 01H. The instruction sequence,
JZ LABELI
DEC A
JZ LAEEL2
will change the Accumulator to 00H and cause program execution to continue at the
instruction identified by the label LABEL2.
Bytes: 2
Cycles: 2
Encoding: | 01 10 [0000] | reladdress
Operation: JZ
(PC) « (PO)+2
IF (A)=0

THEN  (PC) « (PC) + rel

LCALL addr16

Function:
Description:

Example:

Bytes:
Cycles:
Encoding:

Operation:

Long call

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

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

LCALL SUBRTN

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

3
2

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

LCALL

(PC) «— (PC)+3
(SP) «— (SP)+1

((SP)) « (PC5.)
(SP) «—(SP)+1

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

Function:

Description:

Example:

Bytes:
Cycles:
Encoding:

Operation:

Long Jump

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

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

LIMP JMPADR

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

0010 | | addr15-addr8 | | addr7-addr0

LIMP
(PC) « addrs

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

Function:
Description:

Example:

MOV A,Rn
Bytes:
Cycles:
Encoding:

Operation:

Move byte variable

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

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

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

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

MOV A, @RO  :A<=40H

MOV  RI,A :R1 <=40H

MOV B,@Rl  :B<=10H

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

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

1
1

|1110|1rrr

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

Bytes: 2
Cycles: 1
Encoding: | 1 1 10 [0 1 0 1| [ directaddress
Operation: MOV
(A)« (direct)
*MOV A, ACC is not a valid instruction
MOV A,@Ri
Bytes: 1
Cycles: 1
Encoding: | 11 1 0 [0 113
Operation: MOV
(A) — (Ri)
MOV A #data
Bytes: 2
Cycles: 1
Encoding: | 01 1 1 [0 10 0] [ immediate data
Operation: MOV
(A)« #data
MOV Rn, A
Bytes: 1
Cycles: 1
Encoding: | 1 1 11 [ I rrr
Operation: MOV
(Rn)—(A)
MOV Rn,direct
Bytes:
Cycles: 2
Encoding: | 1010 | l rrr | | direct addr.
Operation: MOV
(Rn)«—(direct)
MOV Rn,#data
Bytes: 2
Cycles: 1
Encoding: | 0111 | lrrr | | immediate data
Operation: MOV
(Rn) « #data
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MOV direct, A
Bytes:
Cycles:
Encoding:

Operation:

MOV direct, Rn

Bytes:
Cycles:
Encoding:

Operation:

1

| direct address |

MOV
(direct) « (A)

2
2

[ 1oo0o0 [1

| direct address |

MOV
(direct) < (Rn)

MOV direct, direct

Bytes:
Cycles:
Encoding:

Operation:

3
2

[ 1ooo0 Jo

1

diraddr. (src) |

MOV
(direct)«— (direct)

MOV direct, @Ri

Bytes:
Cycles:
Encoding:

Operation:

2
2

[ 1oo00 Jo

direct addr. |

MOV
(direct)«—((R1))

MOV direct,#data

Bytes:
Cycles:
Encoding:

Operation:

MOV @Ri, A
Bytes:

Cycles:
Encoding:

Operation:

3
2

[o1 11 Jo1

direct address |

MOV
(direct) « #data

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

Bytes:
Cycles:
Encoding:

Operation:

2
2

[[1010

MOV
((Ri)) « (direct)

[ 01 1] [ directaddr

MOV @RI, #data

Bytes:
Cycles:
Encoding:

Operation:

2
1

[ 0111 [ immediate data

MOV
((Ri)) « #data

[01 1]

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

Function:
Description:

Example:

MOV C,bit
Bytes:
Cycles:
Encoding:

Operation:

MOV bit,C
Bytes:
Cycles:
Encoding:

Operation:

Move bit data

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

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

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

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

[1 01

MOV
(C) < (bit)

0 |0 0 1 1| | bit address |

2
2

| 1 00 bit address |

MOV
(bit)e— (C)

1 Jo o 1 of |

91



STC89C51RC £ 1| 1 Fr HLIE TS

MOV DPTR, #data 16

Function:
Description:

Example:

Bytes:
Cycles:
Encoding:

Operation:

MOVC

Load Data Pointer with a 16-bit constant

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

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

The instruction,

MOV  DPTR, #1234H

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

3

2

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

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

A, @A+ <base-reg>

Function:

Description:

Example:

Move Code byte

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

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

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

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

MOVC A,@A+DPTR

Bytes:
Cycles:
Encoding:

Operation:

1

2

[ 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/
I/0O/Timer) is connected to the 8051 Port 0. Port 3 provides control lines for the external
RAM. Ports 1 and 2 are used for normal I/O. Registers 0 and 1 contain 12H and 34H.
Location 34H of the external RAM holds the value 56H. The instruction sequence,

MOVX A, @RI
MOVX ~ @RO, A

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

2

[11 1 0Joo0 1
MOVX

(A) — ((Ri))
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MOVX A,@DPTR

Bytes: 1
Cycles: 2
Encoding: | 1 110 [0000
Operation: MOVX
(A) < ((DPTR))
MOVX @Ri, A
Bytes: 1
Cycles: 2
Encoding: [ 1 111 JooT1i
Operation: MOVX
(Ri))(A)
MOVX @DPTR, A
Bytes: 1
Cycles: 2
Encoding: [ 1 111 [0000

Operation: MOVX
(DPTR)«—(A)

MUL AB

Function: Multiply

Description: MUL AB multiplies the unsigned eight-bit integers in the Accumulator and register B. The
low-order byte of the sixteen-bit product is left in the Accumulator, and the high-order byte
in B. If the product is greater than 255 (OFFH) the overflow flag is set; otherwise it is cleared.
The carry flag is always cleared

Example: Originally the Accumulator holds the value 80 (S0H). Register B holds the value 160
(0OAOH). The instruction,

MUL AB

will give the product 12,800 (3200H), so B is changed to 32H (00110010B) and the
Accumulator is cleared. The overflow flag is set, carry is cleared.

Bytes:
Cycles: 4
Encoding: [ 1 0 1 0Jo 1 0 0

Operation: MUL
(A= (A)X(B)
(B)iss
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NOP
Function: No Operation
Description:  Execution continues at the following instruction. Other than the PC, no registers or flags are
affected.

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

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

(PC) « (PC)+1

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

Function:

Description:

Example:

Logical-OR for byte variables

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

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

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

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

ORL A,RO

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

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

ORL P1, #00110010B

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

Operation:

ORL A,direct
Bytes:
Cycles:
Encoding:

Operation:

ORL A,@Ri
Bytes:
Cycles:
Encoding:

Operation:

ORL A #data
Bytes:
Cycles:
Encoding:

Operation:

ORL direct, A
Bytes:

Cycles:
Encoding:

Operation:

[01 0 o1 rr
ORL
(A) < (A)V(Rn)

2
1

| 0100 |0 1.0 1] |directaddress|

ORL

(A)— (A)V (direct)

1
1

[0 1000 1 1

ORL

(A)—= (A V((RD)

2

1

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

(A)— (A)V f#data

2
1

| 0100 |0 01 0] |directaddress|

ORL

(direct)«— (direct) V (A)

ORL direct, #data

Bytes:
Cycles:
Encoding:

Operation:

3
2

[0 1 0010 01

1| | direct address |

| immediate data |

ORL

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

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

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

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

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

Description: RETI pops the high- and low-order bytes of the PC successively from the stack, and restores
the interrupt logic to accept additional interrupts at the same priority level as the one just
processed. The Stack Pointer is left decremented by two. No other registers are affected; the
PSW is not automatically restored to its pre-interrupt status. Program execution continues at
the resulting address, which is generally the instruction immediately after the point at which
the interrupt request was detected. If a lower- or same-level interrupt had been pending when
the 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 [0 0 1 1|
Operation: RL
(Ant1l) < (An) n=0-6
(A0) « (A7)
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RLC A
Function: Rotate Accumulator Left through the Carry flag
Description:  The eight bits in the Accumulator and the carry flag are together rotated one bit to the left. Bit
7 moves into the carry flag; the original state of the carry flag moves into the bit 0 position.
No other flags are affected.
Example: The Accumulator holds the value 0C5H (11000101B), and the carry is zero. The instruction,
RLC A
leaves the Accumulator holding the value 8BH (10001011B) with the carry set.
Bytes: 1
Cycles: 1
Encoding: [0 0 11 [0 0 1 1]
Operation: RLC
(Antl) < (An) n=0-6
(A0) ()
(©) < (A7)
RR A
Function: Rotate Accumulator Right
Description:  The eight bits in the Accumulator are rotated one bit to the right. Bit 0 is rotated into the bit 7
position. No flags are affected.
Example: The Accumulator holds the value 0C5H (11000101B). The instruction,
RR A
leaves the Accumulator holding the value OE2H (11100010B) with the carry unaffected.
Bytes: 1
Cycles: 1
Encoding: | 0 0 00 [0 0 1 1|
Operation: RR
(An) < (Antl) n=0-6
(A7) < (A0)
RRC A
Function: Rotate Accumulator Right through the Carry flag
Description: The eight bits in the Accumulator and the carry flag are together rotated one bit to the right.
Bit 0 moves into the carry flag; the original value of the carry flag moves into the bit 7
position.No other flags are affected.
Example: The Accumulator holds the value 0C5H (11000101B), and the carry is zero. The instruction,
RRC A
leaves the Accumulator holding the value 62H (01100010B) with the carry set.
Bytes: 1
Cycles: 1
Encoding: | 0 0 01 [o 0 1 1|
Operation: RRC
(Ant+1) < (An) n=0-6
(A7) —(O)
(©) —(A0)
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SETB <bit>
Function: Set bit
Description: SETB sets the indicated bit to one. SETB can operate on the carry flag or any directly
addressable bit. No other flags are affected
Example: The carry flag is cleared. Output Port 1 has been written with the value 34H (00110100B).
The instructions,
SETB C
SETB P1.0
will leave the carry flag set to 1 and change the data output on Port 1 to 35H (00110101B).
SETB C
Bytes: 1
Cycles: 1
Encoding: [ 1 1 01 Jo 0 1 1
Operation: SETB
(O)«1
SETB bit
Bytes: 2
Cycles: 1
Encoding: [ 1 1 0 1 Jo 0 1 o] [ bitaddress
Operation: SETB
(bit) « 1
SJMP rel
Function: Short Jump
Description:  Program control branches unconditionally to the address indicated. The branch destination is
computed by adding the signed displacement in the second instruction byte to the PC, after
incrementing the PC twice. Therefore, the range of destinations allowed is from 128bytes
preceding this instruction to 127 bytes following it.
Example: The label “RELADR?” is assigned to an instruction at program memory location 0123H. The
instruction,
SIMP RELADR
will assemble into location 0100H. After the instruction is executed, the PC will contain the
value 0123H.
(Note: Under the above conditions the instruction following SIMP will be at 102H.Therefore,
the displacement byte of the instruction will be the relative offset (0123H - 0102H) = 21H.
Put another way, an SIMP with a displacement of OFEH would be an one-instruction infinite
loop).
Bytes: 2
Cycles: 2
Encoding: | 1 0 00 [0 0 0 0] [ 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)

|1 0 0 1 |0 1.0 1] |directaddress|

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

1
1

[1 00

SUBB
(A) = (A)-(©) - (R)

1o 1 1 i]
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SUBB A, #data

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

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

(Aso) <= (Ris)

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

Function:
Description:

Example:

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

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

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

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

XRL A, RO

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

When the destination is a directly addressed byte, this instruction can complement combinna-
tion of bits in any RAM location or hardware register. The pattern of bits to be complemented

is then determined by a mask byte, either a constant contained in the instruction or a variable
computed in the Accumulator at run-time. The instruction,

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

Operation:

XRL A, direct
Bytes:

Cycles:
Encoding:

Operation:

XRL A, @Ri
Bytes:
Cycles:
Encoding:

Operation:

XRL A, #data
Bytes:

Cycles:
Encoding:

Operation:

XRL direct, A
Bytes:

Cycles:
Encoding:

Operation:

1
1
[01 1 0] 1rrrx

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

[o1 10 o1 01 ] [ directaddress

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

1
1

[o1 1 0Jo1 13

XRL

(A) — (A) A ((Ri))

2

1

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

(A) « (A) A #data

2

1

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

(direct) «— (direct) A (A)

XRL direct, #dataw

Bytes:
Cycles:
Encoding:

Operation:

3
2
[o1 1 0Joo 1 1] |

XRL
(direct) < (direct) A # data

direct address | | immediate data
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®6-1 P EIIRF

F by s R SR | L) . . R
s AHER SR A . PRI S | I | RIS | s o gt o e e et o
"/‘ E=N o 7 R S \‘—_‘5 - |
i | gk (MIIEI gy PO BLE LG AR5 | iaeirot | vt
Hidik (IPH,IP)
INTO  10003H|  0(highest)| PXOH,PX0| 0,0 |o0,1|1,0| 1,1 IEO EX0/EA
(HLERH T 0)
Timer 0 |000BH 1 PTOH,PTO | 0,0 |0,1|1,0] 1,1 TFO ETO/EA
INT1 100131 2 PXIH,PXI| 0,0 |o,1|1L0]| 1,1 IE1 EX1/EA
(SRR ’ ’ Y ’
Timerl  |001BH 3 PTIH,PTI| 0,0 |0, 1| 10| 1,1 TFI ETI/EA
UART  |0023H 4 PSH,PS | 0,0 |0, 1|10 1,1 RI+TI
Timer2 |002BH 5 PT2H,PT2 | 0,0 |0, 1| 10| 1,1 TF2 + EXF2 (ET2)/EA
INT2 100331 6 PX2H,PX2| 0,0 |o0,1] 10| 1,1 IE2 EX2/EA
(A8 H72)
INT3  1003BH| 7 (lowest)| PX3H,PX3 | 0,0 |0.1]1,0] 1,1 IE3 EX3/EA
(A H73)

3 e EHT G N RS IR D) RE 9 A7 SR IPH AP AR, FDRE i Se 2 o U4, iR R 8t
EIPELXICON, B4 AW fe st R ML, S1&5E8051 5 7 L 4 i Se 2t e 4k 4 -

WEARGHICIE 5 9ifs, W E Ry S 2 lrs, .

void Int0_Routine(void) interrupt 0;
void  Timer0 Rountine(void) interrupt 1;
void Intl_Routine(void) interrupt 2;
void Timerl Rountine(void) interrupt 3;
void ~ UART Routine(void) interrupt 4;
void Timer2 Routine(void) interrupt 5;
void Int2 Routine(void) interrupt 6;
void Int3_Routine(void) interrupt 7;
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6.2 hHTHFR
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75 ik WA | Lo | Ehrt
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AALRRHATNA.

1. i 2 1FF FJIEFIXICON

STC89CS51RC/RD+F A1 5 i HLCPUXS HH Wl i H i B 5e e, — > v i A 15 4 s vr
W, 2P BB T O SRR S IE (il NASH) FIXICON (Hbdik AHCOH) 5. 297 2SIE
PSR/

IE: Jl oirarfrae (WALT-4k)
SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO
1IE ASH name | EA ET2 ES | ET1 | EX1 | ETO | EXO0

EA : CPUM AT W o iF= 47, EA=1, CPUJFRUFI, EA=0, CPUBERATA I W i
EAFIAE F 2 15 o W so 14 T R ) o B35 A TR B e 2 EA R 1] FL 8 2 25 R IR B
L R BT o V4 A 4%

ET2: 5N/ T200% b by o i 67 . ET2=1, foiFT2hlkr; ET2=0, ZE1ET2rH.

ES : BT Wi VAL, ES=1, SVFHEAT O ES=0, A8 L8471k,

ET1: @A TURNE P foVE6. ET1=1, RVFT1HF W ET1=0, ZEIET1HH.
EX1: AN Wi IR W R vrhr. EX1=1, SVFAMER W EX1=0, 25 1E4MH W1,
ETO : TOM#E P iy bz, ETO=1, FFTOF W, ET0=0Z%1-Tor i,

EXO0 : 4o i, EX0=1, fifriir; EX0=0%% 1k k.
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AT 2 XICON % 20U F
XICON : #iifhrh Wil 75 /785 (ArAr 54
SFR name | Address | bit | B7 B6 B5 B4 | B3 | B2 | Bl | B0
XICON COH | name | PX3 | EX3 IE3 | IT3 | PX2 | EX2 | IE2 | IT2
PX3: BEALRBIIMNE W3R g v, e B 4 o [PXH3, PX3]=[0, 0]; [0, 1]; [1,0];
(1, 1R UkE .
EX3 : Wik ERL, SVFAME W3 Qb a0, AR kA 3
IE3 : SMER T3 G SRR EAL, Wi sk f5, TE3=1, Al it B E3EE .
T3 : HUEAT PR BT, SN W38 T B il R W s 47 e R A3 2R, A P Ak
k.
PX2: EACRHISNE WL g, e 2 mi [PXHZ, PX2]=[0, 0]; [0,1]; [1,0];
(1, 1R 5E .
EX2 : Wk ERL, SVFAMERT W2 ibiiE R0, AR RSN A 2
IE2 : SRS r2 i s SRR EAL, Wi sk fS, 1E2=1, nf g B E3EE .
IT2 : HUCAL AR AL, S W22 T B i il s > b7 e R A3 2, DA P ik
kT .

STC89C51RC/RD+ A FH ML E A7 LLJG, IEMXICON#EO, A EFE “17 8
“0” IEFIXICONAHN AL, SZEW Fo ¥R Bl 2% 1k & rp TR ) R T R, 45 5 — A A )R o i
Fp B 2 B AR CPU TR R 7 . BESETIE AT XICONA N 25 7] A7 YR T6 4k 5230 (SETB BIT;
CLR BIT) , tHalH = #/Efe 490 (AIMOV IE, #DATA, ANL IE, #DATA; ORL IE,
#DATA; MOV IE, A%) .
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2. hE L S R 3w F 725 1P/XICONFIIPH
B4 8051 1 i LA AR TR e, BV e AR S 2%, mT DASEEE B9 2% HH TR &
STC89CSIRC/RD+Z F1) 5t v HLe ik 18 B B 38 I (1) e R D e 25 A7 (TPH) A FOAE R, Rl fE i
SV B AN WL e S, B EIP, IBA W RE W, 51480515 F il
P BT S 2 58 A AR
—ANIEAESAT BHRAR e 2 b b Bl s AL Je b b B b T, (EAS BE 53 — ML S 4 b I B
T, —BEHATRIGH, BRNR[EIEARETI, iR [0 F 55 5 AT — 2484 A e ST 1 R
WrHIE . LA iR wT S 44k R T P 2% JE A«
LARAE S g A W mT 4 s R S W i R W, e 2 AR
2. AT —Fh b i N R R O AR, — BAF BN, A2 PR e 1A 1R 2 Wt BT o B
STC12C5410AD F 51 51 WL P9 &AL Je G g il 2 A7 4 i Xan F
IPH: B o g il 2 788 v A ml Az FH4k)
SFR name | Address | bit B7 B6 B5 B4 B3 B2 B1 BO
IPH B7H |name| - - PT2 PSH | PTIH | PX1H | PTOH | PXOH

XICON : i rplriztil e 745 (AIAr F-hk)
SFR name | Address | bit | B7 B6 BS | B4 | B3 | B2 | Bl | BO
XICON COH | name | PX3 | EX3 | IE3 | IT3 | PX2 | EX2 | IE2 | IT2

IP: FRWR S gl B A7 as i (rT AL F-b)
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
1P B8H name | PX3 PX2 PT2 PS | PT1 | PX1 | PTO | PXO

PX3H, PX3: A W3t e izl
PX3H=0 HPX3=0f}, #}hrH i3 0y Aot e g b 7 (f 5 4%0)
PX3H=0 HPX3=1HF, #hEBrH i3 B e g b T (g 1)
MPX3H=1 HPX3=0/], M Wr3 8 mitsede i (L)
PX3H=1 HPX3=1H}, #FRrh i3y m S g b i (5 243)

PX2H, PX2: M W20 e A AL
MPX2H=0 HPX2=01], A~} W2 Ay ik p Se 2 Wt (F 56 4%0)
MPX2H=0 HPX2=1H}, AR b2 il s g b iy (P gt 1)
HPX2H=1HPX2=0fF, ~hiBr b2 vis mf e g b 7 (o 42)
MPX2H=1 HPX2=11, #h&BH 2 A f s fe Sa 4 Hh Wt (F 56 413)
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PT2H, PT2: 5E I #82 1 rf 26 e % i 4oz
MPT2H=0 HPT2=0}, 5 i %2 Wl dpe IR 10 5l 2% 7 (1256 20)
HPT2H=0 HPT2=11}, & 252+ W BRIt e (P ek 1)
MPT2H=1HPT2=0/}, & #82 WA sk se g b (e 5k 202)
MPT2H=1 HPT2=1iF, 5 852 W v e i 10 S 2% T (1256 243)

PSH, PS: & [0 1F R A S 245 147
MPSH=0 HPS=01}, Ht 119 B A s AR S g o Wt (£ 56 240)
PSH=0 HPS=11F, #H 11 9 Br ABARAE S 2 by (56 2%1)
PSH=1HPS=0fF, & 119 W AR S s g0 b (PR 5k 242)
MPSH=1 HPS=1#}, H 1B A5 s s g W (L5t 23)

PTIH, PT1: &8 1R Wit e e dzs il i .
MPTIH=0HPT1=0/}, & &% 1 b A sl e g b (.56 220)
MPTIH=0 HPTI=1iF, 5 8% 17 W B A S 2 b i (F 5 2% 1)
HPTIH=1 HPTI1=08}, & 251+ W E I eg b (PhFagi2)
MPTIH=1HPTI=1/F, & &% A s s e g W (e 56 243)

PX1H, PX1: AR W10 e A= hr
PX1H=0 HPX1=0}, #}Brh i1 9 sl e g o i (5 440)
LPX1H=0 HPX1=11F, #hEBrH W VBRI e g b T (o4 1)
HPX1H=1HPX1=08f, #MiBrH T AR R e g b (52 2)
MPX1H=1 HPXI1=1HF, ~hRe 1y 5 e o 4 b i (5 443)

PTOH, PTO: &} 30 Wik e gz il s
PTOH=0 HPTO=08, & ZF0 Wi ALt Se g b (5 4%0)
HPTOH=0 HPTO=1, & 230+ WA BRIL e hibr (P l)
4PTOH=1 HPTO=0I}, 5 i 250 W A £ S 4 rp W (256 20 2)
MPTOH=1 HPTO=18}, & 230 Wi A m i se g i (P 443)

PXOH, PXO0: 4N W0 e gzl iz «
2 PXOH=0 H.PXO0=0f, 4Nk W0 A HRARME Se e B (1156 2%0)
PXOH=0 HPXO0=1H}, #Fhrh W0 s il s g by (o g 1)
PXOH=1 HPXO0=0}, #hkr b0 9% i o 4 b iy (f ok 2 2)
PXOH=1 HPXO0=11}, M Wr0A i i fe g b (R 5e 44 3)

HH TR S 42 ) FF A7 AR IPANIPH) S A2 #F EH rT PR B “17 FIi “07 o (HIPFAEas ]
FrdedE, BT CAn] A3 EFE B T R E TR S BRIIPI N 2 . TIPHZF A7 2 I N 28 R BeH =11
PREFR AR HT . STC89CSIRC/RD+FF . Fr HLE AL G IPAIIPHI A00H, #4359k
S .
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. ERTEE /BT HI F EESTCON
TCONNER 28/1HEARTO. TIREHIE 474y, FIRBIFETO. T H AR W5 A0 4R 815 SR

FRTRSS, TCONAE T :
TCON : EN 8%/ Has b st 27 (A hr5-4k)

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

TCON 88H name | TF1 | TRI1 TFO | TRO | IE1 | IT1 | IEO | ITO

TF1:

TRI1:
TFO:

TRO:

IE1:

ITI:

1EO:

ITO:

T1as bR & . TR RV BAG, MWIMEFF WG 5. 2474 A i A
“1” TF1, [ACPUMERPWr, —BEARFRICPUNRN Wiy, A MG “0” (WA H
EHHRAEE “07 ) .

SEN 2R 1is T I .

TO% b & . TOWE RVFTFE LS, MWMEFEINLTHEL Mo m e, hiE g
“1” TFO, [ACPUERWr, — BEARERCPUMIR Z T, 4 B fEE0 (HAT H A
L/QLDT{IDIN

SE I 20 s AT I .

ANER T 1S SRIE (INT1/P3.3) #ri&. IE1=1, AMER Wi CPUIER W, {CPUNHN %
FR RS F AR “0” TE L

AN R T LR W YRR B R AL . 1T1=0, INT1/P3.3 3| B _E MR H (5 5 a] fi & 130 b
1. IT1=1, AMEBA 19 R B & 75 =

A 0 SR IE (INTO/P3.2) Fri&. IEO=14MH B0 CPUIE K R, {CPUN R 4h
AT, R “0” TE0 GhiRfilik =) .

AR R T O T YR SR IR R AT . TT0=0, INTO/P3.23| B I [ B SF A fith 42 40 3 70
ITO=1, AMHHBI0N T R fid & 7 .

4. BITOIEHIEFFEISCON
SCON N H AT 5l 27 /745, SCONAS U+

SCON : HATH#EH| 2 fFas (AL S4h)

SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO
SCON 98H name | SMO/FE | SM1 SM2 | REN | TB8 | RB8 | TI RI
RI: AT R R & 45 AT DL R 5 A RO AR, TR 30l 30 56 8 47 K i it

TI:

Bl FHUJL 20 3TAEHSM2=0iF, NIEE Xl B b AL Rl B L 2847 DL
Jr 2807 A3 TAF HSM2=10F, W4 2K 28 O AERBE N s, ]I B i 3
IR TR B L. RN IFRIR B 4T D LIE R CPUHE H b (el 7). RIAZEH A P
Wik 55 A2 PP %

AT RIS PIAR G . HBAT HLLOIT SROAGER, 20k seshiidl, hifdfhEL; 4L
Jral, JrA2Ei SRS, fEREE LA IF A B . TI=1%/R 847 H LIEFE R CPU
FE T CR I IR « (EAFER A, CPUMIRIAIE P WniE K, e [ $AT h b iRk 55 72 e
IR TGS, TR H P E T IR S5 FE e TR iE %

SCONZF A7 #s AR AL S Hh i To %, fEEAEN 4.
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3. ERTER/IT RS 215 T F RS T2CON
TCONNE I 28/TH A TO TIRIEEHI 748, [RIBBIAETO T 1% H A Wil A 561 3R
HH IS, TCONM U R -
TCON : JEm &/ THas el T /7ds (W AL3Hhk)
SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO
T2CON C8H | name | TF2 | EXF2 | RCLK | TCLK |EXEN2| TR2 | C/T2 |CP/RL2
TF2: SEMTE82 AR E. 2520 M EAL, WA SMAER. MRCLKELTCLK=1 K, TF2
BB
EXF2: BT #R24MBbRE . MEXEN2=1 HT2EXH) S Bk F= L F KB E 340, EXF2E 7. R 52
HITERERT, EXF2= LI CPUM H Wt [ AL R AT /e i 282 R T FFE 7 . EXF2457 2420 F 4K
&R, (BN /T Bae i (DCEN=1) 1, EXF2AR4: 5] i
RCLK: HEUSth4hdrd . RCLKEAIRT, & ITER200 % H Bk B 47 DA S LA 3 i it
B, RCLK=0RT, K5 i 88 13 H Bk R e g
TCLK: AIEBRT8PFRE. TCLKEALR, 2321 Bk R S 54T DA R LR 3 Y ik Bt
Bl TCLK=0B, 72 i) 28 1A H ki VR A a2 i b
EXEN2: SERFER24MigetnE . S BN H @i 882 R ENFEAT DR 8EY, SUYFT2EXH 1 B
PSR A . EXEN2=0 B, T2EX(HBEARXT 2 i 28210 %%
TR2: SEHT#S2/E /1% L3 HIAr. B 18 3h e i 8
C/T2: SERTES/ iHHsse. CER82)
0= PNERERT 2§ (0SC/12 BK0SC/6)
1 = ST CT Rl
CP/RL2: #fi3k/ BEiEkid. BAr: EXEN2=1 Bf, T2EX [IABKAS 3K, BZ. EXEN2=0
B, e B de 29 B T2EX 1) Sk AR # T e i 48 H Bh H 36 . MRCLK=1 E{TCLK=1H,
AL TE R L e I R SR i N Bl A
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6.3 ETLIER

STC89C51RC/RD+ZF H v WL T ) rh BT AT 4 R TS 9, 0 T 48 o B 7 SR
AR AL B W AR e b Wy, AT SEEL P I IR S AL R . — AN IEAE AT IR
Se W RER S RS G P W R . (EANBER S — MR Zh W R, — BT RIAR,
BRIR RS RETL, R0 ERE 5 FHAAT — 2582 A4 BEWROHT I TP T S o LB Tl vl )4
N THT PR 2R R AR

LARIRSE b Wl g L Se g b Wi b, [ Z AN
2 AR — R iy ONVE R RGOE RS, — BAFBIMRL, A2 FEE 0[R2 W v

2 [ UL TUAN R — AR S 2 A T SR I, R — N EESRAG B R S5, BT 9 3B A0 A ) I
7o XA M TR HN, ERIBAELE S — N e 2458, STC89CS51RC/RD+Z 41|
Fr AL A A S k) O R

Hh W I BRI
INTO (highest)
Timer 0
INTI
Timer 1
UART
Timer 1

INT2
INT3 (lowest)

NSk DbD=O

WARAEHCIE S AE, IR FSE2h s, #lin.

void Int0_Routine(void) interrupt 0;
void  Timer0 Rountine(void) interrupt 1;
void Intl_Routine(void) interrupt 2;
void Timerl Rountine(void) interrupt 3;
void UART_Routine(void) interrupt 4;
void Timer2 Routine(void) interrupt 5;
void Int2 Routine(void) interrupt 6;
void Int3_Routine(void) interrupt 7;
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6.4 HRTALIE
2ARE T P A T HgCPUMR N, AR T, 35 R AT I R e

A6 1T 161 4 P 4
AR L o T IR 4

e R 25 R P TSRSE R % P AR 19— Heeffe . TSRLARETT (s ) 16 4 450K, J4PCIE
WORGFREUR, FEURE JERAG A 8, 2 5 R T A Ak ST

Sy R TSI, BRSSP CA OB ORI 0, R IR T B ATT X
PR 25 R FE R B . % TR AR 5 R FON L S RSP ) A

L AT IEBIAT TR 2 i AT Se B
2. PCIEBUEARR;

3. BRI

4. FHAE[R] 25 59 HAt o b

5.

6

Hh T o i [
External Interrupt 0 0003H
Timer 0 000BH
External Interrupt 1 0013H
Timer 1 001BH
UART 0023H
Timer 2 002BH
External Interrupt 2 0033H
External Interrupt 3 003BH

B CEERPAT W B, SRR BRSO S B shEE . TR R Db T
FEFF A S TR IR SR 4y, FTUA R R 142 NER 184, B A Wy m) & X (LJMP
MAIN) .
EE AREIRETIE AU B RETHE A

RET#5 4 B AR REFSHIPCIR 0] 31 5 3k th K (K 77, (HRETHE 2V A 7 % h 0 26 IR 74 ik
KEsIThaEe, S RES IR WIIEIT, H5 R 5 R R 22 0 ki ROk At
Wi N7

27 P AE R W IR S5 FE e R HEAT TONARBRAE, WIAERETIHG A S0 AT A B HE AT AH N A H AR
£, BILEF AR S FE P PUSHEE 4 5 POPHE A A Y, 75 AN BE 1E AR [0] W 5
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6.5 SMERHIRR

SMER R T O(INTO). AMERF BT L(INTL). AR e T 2(INT2) A0 40 55 o 7 3 (INT3) A WG ik 2 5
3, BRI R 7 2R Tk & 7 2K

T3 SR PUASHR R b W () b S 2 T A7 2 TCONH ATEO/TCON. 1. IE1/TCON.3. IE2/XI-
CON.2FHIE3/XICON.5. YA Wi ik 55 R P g B Js TR BTiE SRR EAZIE0. TE1. TE2FIIE3
2 HBHE0. TCONZFAERE T IITO/TCON.0. ITI/TCON.2. IT2/XICON.OFIIT3/XICON.4 4 5E
TANEAE0. 1. 2FN3SRAK FE Pl 7 2k 2 R BRI A R 7 . iR ITx = 0(x = 0,1,2,3), B4
REAEINTx(x = 0,1,2,3)BIFRII 2ME P 5 rT P2 AR A i . anRITx = 1(x = 0,1,2,3), A4 RS
FEINTx( x= 0,1,2,3)BHR I T FAY 5 7T A AN T Ah 88 BT0(INTO). AN 1 (INT1). 4h
P T BT 2(INTT2) R A0 30 o 3 (TN 3)38 7T DA T4 B8 1 LM o e o s nge

H T RGBT BP0 MG R W 5| SRR LR, BT BUA TR ORI R, NG 5 R 2 /b
YeRF2N RGN Bl o a0 SREAM R W R AT BRI, LR DA ZRTE AH N 1) 5| R o5 e v P 22/ 14
RGN Bl i HAGH T B B — AN RGN B, A BER % T BRI CPURIN B . [FAE,
LR AR R W R AR T R il , USSR Z0TE A I 1) 5| IR R T 2 b2 RGP, X
A BERA PRCPURE S AS I B Z AR L T15 5
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6.6 FHTNNIERF
6.6.1 JNERHEROANTO)HIMIXIZF (CIEF L RIZF)
1. 2R ——E RN ER R Oy TS P45 Fh BT

CiEF:

/* */
/* --- STC MCU International Limited */
e e VLIPSl ) 2 S—— *
L E e e o 3oih a8 & A I0 R 1 N —— *
/* WEERE T R e AR 1 2 AR TR AR - */
* ¥

#include "reg51.h"

//External interrupt0 service routine

void exint0() interrupt 0 //INTO, interrupt O (location at 0003H)
{
PO++;
H
void main()
{
ITO=1; //set INTO interrupt type (1:Falling 0:Low level)
EX0=1; //enable INTO interrupt
EA=1; //open global interrupt switch
while (1);
H

119



STC89C51RC £ 1| 1 Fr HLIE TS

SCHRAZFF -
/* */
/* --- STC MCU International Limited */
JAEE RN (@SS YL N | PN 11 271 P— *
L S e i i AL 1107 1 N —— i
MR EOCE TR E A 1R SR SR R e */
/* */
;interrupt vector table
ORG 0000H
LIMP MAIN
ORG 0003H ;INTO, interrupt O (location at 0003H)
LIMP  EXINTO
ORG 0100H
MAIN:
MOV  SP, #TFH ;initial SP
SETB  ITO ;set INTO interrupt type (1:Falling 0:Low level)
SETB  EXO0 ;enable INTO interrupt
SETB EA ;open global interrupt switch
SIMP  §

s

;External interruptQ service routine

EXINTO:
CPL
RETI

P0.0

END

120



STC89CH1RC F A ¥y HLFE T

2. IEF2—E/RIMNER R EORY T PG TR T MR AR 4R FR AR T
CE/F:

/* */
/* --- STC MCU International Limited */
/% - Y 7N STC8IxX F2 H1| By LA HH T O Fe e ) ot g o FRLRBE 2 -/
L L2l Tty i e e At D1 — *
/% VEAERR T R B E R B T SR R TR R Y - */
/* */

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

//External interrupt0 service routine

void exintO( ) interrupt 0 //INTO, interrupt O (location at 0003H)
{
H
void main()
{
ITO=1; //set INTO interrupt type (1:Falling 0:Low level)
EX0=1; //enable INTO interrupt
EA=1; //open global interrupt switch
while (1)
{
INTO=1; //ready read INTO port
while (!INTO); //check INTO
_nop_();
_nop_();
PCON = 0x02; //IMCU power down
_nop_();
_nop_();
Pl++;
H
H
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SR
/* */
/* --- STC MCU International Limited */
/% - Y 7N STC89xx F2 H1| 8y LA HH T O Fe e ) ot g o FRLABE 2 -/
/AN RBEAERR T P A B SR P G AR, - */
[ ABAERE R R BB PRI A TR SR R BRSO - */
/* */

s

;interrupt vector table

ORG 0000H
LIMP MAIN
ORG 0003H ;INTO, interrupt 0 (location at 0003H)

LIMP  EXINTO

ORG 0100H
MAIN:

MOV  SP, #7FH ;initial SP

SETB  ITO ;set INTO interrupt type (1:Falling 0:Low level)

SETB  EXO0 ;enable INTO interrupt

SETB EA ;open global interrupt switch
LOOP:

SETB  INTO ;ready read INTO port

INB INTO, $ ;check INTO

NOP

NOP

MOV  PCON, #02H ;MCU power down

NOP

NOP

CPL P1.0

SIMP  LOOP

s

;External interruptQ service routine

EXINTO:
RETI

END
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6.6.2 SNERFRETIANTDRNXIZF (CRERF FLRIZF)
1. 2R ——ERANER AR 1 B TR PS5 e B

CiZF:

/* %)/
/* --- STC MCU International Limited */
e VO Y I Y La IV el T2 — %
J s ey ) S O e Y A ST [ EE R ) O ——— */
/* EERE P T BOCE B T SRR B SRR e */
/* */

#include "reg51.h"

//External interruptl service routine
void exintl() interrupt 2

{
PO++;

H

void main()

{
IT1 =1,
EX1=1;
EA=1;
while (1);

H

//INT1, interrupt 2 (location at 0013H)

//set INT1 interrupt type (1:Falling only 0:Low level)
//enable INT1 interrupt
//open global interrupt switch
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LR

/* */
/* --- STC MCU International Limited */
/% = JHIRSTC89xx R HI . i LAMH A T LT BAIEY) —--mmm e */
L TR HIE (s S RE)eclr 7 N —— */
Oy R S I R Y RS STL s s — J
/* */

]

;interrupt vector table

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

LIMP  EXINTI1

ORG 0100H
MAIN:
MOV SP, #7FH ;initial SP
SETB IT1 ;set INT1 interrupt type (1:Falling 0:Low level)
SETB  EXI1 ;enable INT1 interrupt
SETB EA ;open global interrupt switch
SIMP $

s

;External interrupt] service routine

EXINT1:
CPL P0.0
RETI

END
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2. BRF2—ERINBR T B T AP PR AR R AR
CE/F:

/* */
/* --- STC MCU International Limited */
% wen FRSTCOX R FI ML 1 W MR H R, ——nno/
L ST T R i & {107 ) —— *
M ABERR B T AT 1 SR R SR e */
/* */

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

//External interruptQ service routine

void exint1( ) interrupt 2 //INT1, interrupt 2 (location at 0013H)
{
}
void main()
{
IT1=1; //set INTT1 interrupt type (1:Falling 0:Low level)
EX1=1; //lenable INT1 interrupt
EA=1; //open global interrupt switch
while (1)
{
INT1=1; //ready read INT1 port
while (1INT1); /Icheck INT1
_nop_();
_nop_();
PCON = 0x02; //IMCU power down
_nop_();
_nop_();
Pl++;
§
§
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LSRiERF:
/* */
/¥ --- STC MCU International Limited */

/% - IR STC89xx R F1] H 5y HLAMAR 1 T 1 (T BT ) W et FELAE 5 -/

0 SR BEE R P P B SR ) IR s oereemee e *
R T S e I I Y T LS E {1 g — %
/* */

>

;interrupt vector table

ORG 0000H
LIMP  MAIN
ORG 0013H
LIMP  EXINTI1
ORG 0100H
MAIN:
MOV  SP, #TFH
SETB  ITI
SETB  EX1
SETB EA
LOOP:
SETB  INTI1
JNB INT1 .3
NOP
NOP
MOV  PCON, #02H
NOP
NOP
CPL P1.0
SIMP  LOOP

s

;External interrupt] service routine

EXINTI:
RETI

END

;INT1, interrupt 2 (location at 0013H)

;initial SP

;set INT1 interrupt type (1:Falling 0:Low level)
;enable INT1 interrupt

;open global interrupt switch

;ready read INT1 port
;check INT1

;MCU power down
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6.6.3 FMERFET2ANT2)RIMKIZF (CIFF B L Hmiz~)

L. 31— & RIMER A B2 A TP B

CReFF:
/* )
/¥ --- STC MCU International Limited */
/% - JHINSTC89xx F 51 B i ML B2 BEHT) -mmmmmmmmmemmmeemeeee */
Rl L ey Yo e el e A el A S DS R o] R —— *)
Jl ¥ ds T e e Y SR Qi S i1 —— x/
/* %/

#include "reg51.h"

sfr P4 = 0xeS; //for 90C58AD series, location at 0COH
sbit INT2 = P4/3;
sbit INT3 = P4/2;

sfr XICON = 0xc0; //for 90C58AD series, location at 0OE8H
sbit PX3 = XICON"7;
sbit EX3 = XICON"6;
sbit IE3 = XICON"5;
sbit IT3 = XICON"4;
sbit PX2 = XICON"3;
sbit EX2 = XICON"2;
sbit IE2 = XICON"1;
sbit IT2 = XICON"0;

//External interrupt2 service routine

void exint2() interrupt 6 //INT2, interrupt 6 (location at 0033H)
{
PO++;
}
void main()
{
IT2=1; //set INT2 interrupt type (1:Falling only 0:Low level)
EX2=1; //lenable INT2 interrupt
EA=1; //open global interrupt switch
while (1);
§
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LiRiER

/* */

/* --- STC MCU International Limited */
BRI C e TNV Y 1) ———— *

L e ET A e L s *

/% VEAERE P B F AR T SRR SR R e */

/* */

P4 EQU 0E8H ;for 90C58AD series, location at 0COH

INT2 BIT P4.3
INT3 BIT P4.2

XICON EQU 0COH ;for 90C58AD series, location at OESH
PX3 BIT XICON.7
EX3 BIT XICON.6
1E3 BIT XICON.5
1T3 BIT XICON .4
PX2 BIT XICON.3
EX2 BIT XICON.2
IE2 BIT XICON.1
IT2 BIT XICON.0

;interrupt vector table

ORG 0000H
LIMP  MAIN
ORG 0033H ;INT2, interrupt 6 (location at 0033H)

LIMP  EXINT2

ORG 0100H
MAIN:
MOV  SP, #TFH ;initial SP
SETB  IT2 ;set INT2 interrupt type (1:Falling 0:Low level)
SETB  EX2 ;enable INT2 interrupt
SETB EA ;open global interrupt switch
SIMP  §

;External interrupt2 service routine
EXINT?2:

CPL P0.0

RETI

END
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2. EEF2——ERINER R ET280 TS PG P MR AR IR FR AR
CiEF:

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

/¥ - FHIRSTC89xx F 81| 8 5 LA S rh W 2 (T B3y M i FELAR 3 -/

/0 TR o PR BT S 80§13 FHRE oo oo %/
R T e Ty e N L g e — */
/* */

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

sfr P4 =0xe8;
sbit INT2 = P4/3;
sbit INT3 = P4/2;

sfr XICON = 0xc0;

sbit PX3 = XICON"7;
sbit EX3 = XICON"6;
sbit IE3 = XICON"5;
sbit IT3 = XICON"4;
sbit PX2 = XICON"3;
sbit EX2 = XICON"2;
sbit [E2 = XICON"I;
sbit IT2 = XICON0;

//External interrupt2 service routine
void exint2() interrupt 6

{

H

void main()

{
IT2=1;
EX2=1;
EA=1;

//for 90C58AD series, location at 0COH

//for 90C58AD series, location at 0ESH

//INT2, interrupt 6 (location at 0033H)

//set INT2 interrupt type (1:Falling 0:Low level)
//enable INT2 interrupt
//open global interrupt switch
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while (1)
{
INT2=1; //ready read INT2 port
while ('INT2); //check INT2
_nop_();
_nop_();
PCON = 0x02; //IMCU power down
_nop_();
_nop_();
Pl++;
}
}
SCRIZRF -
/* */
/* --- STC MCU International Limited */
e SR STCROXX R T HLAN oI 2( T I WL HL AR, -/
L B2 el o Gl e @ I0 T 1 N —— *
P VELERR P B CE AR B T R R TR AR - */
/* */
P4 EQU OE8H ;for 90C58AD series, location at 0COH

INT2 BIT P4.3
INT3 BIT P4.2

XICON EQU 0COH ;for 90C58AD series, location at OESH
PX3 BIT XICON.7
EX3 BIT XICON.6
1E3 BIT XICON.5
1T3 BIT XICON 4
PX2 BIT XICON.3
EX2 BIT XICON.2
1E2 BIT XICON.1
1T2 BIT XICON.O

s

;interrupt vector table

ORG 0000H
LIMP MAIN
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ORG 0033H ;INT2, interrupt 6 (location at 0033H)
LIMP  EXINT2

ORG 0100H
MAIN:

MOV  SP, #TFH ;initial SP

SETB IT2 ;set INT2 interrupt type (1:Falling 0:Low level)

SETB EX2 ;enable INT2 interrupt

SETB EA ;open global interrupt switch
LOOP:

SETB  INT2 ;ready read INT2 port

INB INT2, $ ;check INT2

NOP

NOP

MOV PCON, #02H ;MCU power down

NOP

NOP

CPL P1.0

SIMP  LOOP

5
;External interrupt2 service routine

EXINT2:
RETI

END
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6.6.3 FMERFET3ANTI)BINIXIZF (CIFEF B L Rmiz)
1. 21— B RINER AR BT 3R TR B S5 o b

CigFr:

/* */
/* --- STC MCU International Limited */
JAE RN (@SS Y| PN 1 T ] 271 P— *
LY 3 Iy ol e L ) E % ) ———— */
P ABTERR S R B I Ry A T SR RH R SR AR —-eeeeeeen */
/* */

#include "reg51.h"

sfrP4 = 0xe8; //for 90C58AD series, location at 0COH
sbit INT2 = P4"3;
sbit INT3 = P4"2;

sfr  XICON = 0xc0; //for 90C58AD series, location at 0ESH
sbit PX3 = XICON"7;
sbit EX3 = XICON"6;
sbit IE3 = XICON"5;
sbit IT3 = XICON"4;
sbit PX2 = XICON"3;
sbit EX2 = XICON"2;
sbit IE2 = XICON"1;
sbit IT2 = XICON"0;

//External interrupt3 service routine

void exint3() interrupt 7 //INT3, interrupt 7 (location at 003BH)
{
PO++;
H
void main()
{
I =1 //set INT3 interrupt type (1:Falling only 0:Low level)
EX3 =1; //enable INT3 interrupt
EA =1; //open global interrupt switch
while (1);
}
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LHRIZRF:

/* */
/* --- STC MCU International Limited */
I Ly L VL L el e Y —— g
L E e e o Sl a8 & 1] R 1 N —— *
PABTERR T R B E A T S RH ) SR AR T —-eeeeeeee */
/* */
P4 EQU OE8H ;for 90CS58AD series, location at 0COH

INT2 BIT P43
INT3 BIT P4.2

XICON EQU 0COH ;for 90C58AD series, location at OESH

PX3 BIT XICON.7

EX3 BIT XICON.6

1E3 BIT XICON.5

1T3 BIT XICON 4

PX2 BIT XICON.3

EX2 BIT XICON.2

1E2 BIT XICON.1

IT2 BIT XICON.O

;interrupt vector table
ORG 0000H
LIMP MAIN

ORG 003BH JINT3, interrupt 7 (location at 003BH)
LIMP EXINT3

ORG 0100H
MAIN:
MOV  SP#7FH ;initial SP
SETB  IT3 ;set INT3 interrupt type (1:Falling 0:Low level)
SETB  EX3 ;enable INT3 interrupt
SETB EA ;open global interrupt switch
SIMP  §

;External interrupt3 service routine
EXINTS3:

CPL P0.0
RETI

END
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2. IEF2—E/RIMER R B3R T PG R T MR AR iR ER AR T
CEF:

/* */
/¥ --- STC MCU International Limited */
/% - 7N STC8Ixx 2R H1 By HLAMHS A T3 B i) Me B 4 B 2 -/
R IL ST O Y s & (] 07 ——— *
M ABTERR BT AT 1 SR I R SR e */
/* */

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

sfr P4 = 0xe8; //for 90C58AD series, location at 0COH
sbit INT2 = P4"3;
sbit INT3 = P4/2;

sfr  XICON = 0xc0; //for 90C58AD series, location at OESH
sbit PX3 = XICON"7,
sbit EX3 = XICON"6;
sbit IE3 = XICON"5;
sbit IT3 = XICON"4;
sbit PX2 = XICON"3;
sbit EX2 = XICON"2;
sbit [E2 = XICON"1;
sbit IT2 = XICON"0;

//External interrupt3 service routine

void exint3() interrupt 7 //INT3, interrupt 7 (location at 003BH)

{

}

void main()

{
IT3=1; //set INT3 interrupt type (1:Falling 0:Low level)
EX3=1; //enable INT3 interrupt
EA=1; //open global interrupt switch
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while (1)
{
INT3 =1; //ready read INT3 port
while ('INT3); /Icheck INT3
_nop_();
_nop_();
PCON = 0x02; //IMCU power down
_nop_();
_nop_();
Pl++;
}
}
SCRIZRF -
/* %/
/* --- STC MCU International Limited */
/% - 7R STC8IxX F FI .y HLAMA T 3 B v Mg i ot FELASL 5 -/
AL & e I Y 0 e e ) ) — ot
/% VEAERE P BB AR TR AR R B SRR <o eee- */
/% */
P4 EQU 0E8H ;for 90C58AD series, location at 0COH

INT2 BIT P43
INT3 BIT P4.2

XICON EQU 0COH sfor 90C58AD series, location at OESH
PX3 BIT XICON.7
EX3 BIT XICON.6
1E3 BIT XICON.5
IT3 BIT XICON.4
PX2 BIT XICON.3
EX2 BIT XICON.2
1E2 BIT XICON.1
1T2 BIT XICON.O

s

;interrupt vector table

ORG 0000H
LIMP MAIN
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ORG 003BH ;INT3, interrupt 7 (location at 003BH)
LIMP  EXINT3

ORG 0100H
MAIN:

MOV SP, #7FH ;initial SP

SETB  IT3 ;set INT3 interrupt type (1:Falling 0:Low level)

SETB  EX3 ;enable INT3 interrupt

SETB EA ;open global interrupt switch
LOOP:

SETB  INT3 ;ready read INT3 port

INB INT3, § ;:check INT3

NOP

NOP

MOV  PCON.,#02H ;MCU power down

NOP

NOP

CPL P1.0

SIMP  LOOP

s

;External interrupt3 service routine

EXINTS3:
RETI

END
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BTE ERTER/TEES
7.1 FERSER/HHEER0/1

STC89CSIRC/RD+F FI B ML 2 i BR0 R e i 881, S54E888051 1) e B 52 &, M1E
SE I 2% VMO R R A B i, S IR S0 T) BL 2 PRANSALE I 28 H

STC89CS51RC/RD+Z FI 5 WLV 15 B AN 1647 %8 B 2%/ TH B TOM T 1 B A vH 205
et 5 PR TAE e ST i 2% /B (TORITL) , fERFIRTh e 27 A2 25 TMOD FR 4R —
PRt — C/TRIEFRTOTT T Ay I S80S S . I 8 /T B8 A% L3 e — A I (b A
WAL W Ees, HARERGBREEAT T 8. RO TSR IEAN [ . dn SR Bk ok B R 4
W, TR 75, T I 5 /T S e AT 124N I b B R 6 NI B A8 B — AN Bk,
AN BBk bk [ 2 BLANER S (TOSAPS. 4, TLAP3. 5), WA K, ARk —Mik
MO,

M I 2R/ T AR TAETE @ BT, AI7E e s F P F2 P I FESTC- ISPEm AR 28 HH st B (W~
KIFTR) & RGN Bh /1238 & R Gi 4h /6 J5 iETOMTIHEAT 8. 2458 I 3%/ 1+ B08s TAVEAE T Bk
W P QL R N T

Stepd/ W EREENET A IR REHER
‘ {Double speed  YR{ETH: & BTYREE 12T/ B

SE I 2%/ THEUER O AR TAER: #R0 (1302 2 I &% /T 88%) , B (1662 i &/ 1 i as
B0, B2 (B B sh H AR ) , B3 (BASSALE I a8/ THEUES) o &I 8% /T B LR A3
G, Hopth TAERER 5 @ i 28 /tH B3R 040 IR, TIZERLBITTERL, 45 14

7.1.1 ERER/TBER0MI AR HFRR
e Hik AT - BLs e BT L |

TCON EN PRy 27 /724 | 88H | TF1 | TR1 | TFO | TRO | IE1 | IT1 | IEO | ITO |0000 0000B
TMOD TN 225748 | 89H | GATE | T | Ml MO | GATE| T | M1 MO | 0000 0000B

TLO Timer Low 0 8AH 0000 0000B
TL1 Timer Low 1 8BH 0000 0000B
THO Timer High 0 8CH 0000 0000B
THI1 Timer High 1 8DH 0000 0000B
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1. ERTEE /IR ITHHFFETCON
TCONNER #5/TH 58 TO. TIRIE b A 77, R MBUFETO. T H AR W R A1 2SR

R4S, TCONMS I :
TCON : SEI 28 /it 8 as b iz 27 /228 (AT 5-41k)

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

TCON 88H | name | TF1 | TRI | TFO | TRO | IEl | IT1 | IEO | ITO
TF1: SER &/ THEER T AR . TIRR VLS, MIHMETF eI i 2. s b A i

TRI1:

TFO:

TRO:

IE1:

IT1:

IEO:

ITO:

WA AR “1” TF1, WCPUERF W, — BELRFFRICPUN SRS, 4 f i fF
“0” TF1 (TR A HAEFEWE “0” ) .

SER B TIRIBITEGINL . ZA BB AEE . MGATE (TMOD.7) =0, TRI=1H/%t
RAFTIHIETFE, TRI=0M 25 1ET1H8. 24GATE (TMOD.7) =1, TRI1=1HINT14iA
PR, A ST

SER 2 /RS TOVS b bR & . TORE it 8Ll E, MWMEFFE I8, S =
Avs iy, BEEEE 17 TFO, MCPUIGRA W, — BEAREFCPUMIN %R IBi, 4 Hiid
3 “0” TFO ( TROH AT HARFF & E “07 ) o

SE R 2R TORIBATIERIAL . %A A BALATEZ . 2MGATE (TMOD.3) =0, TRO=1i} gl
RYFTOHIETHE, TRO=0KI251ETOTHE . 4GATE (TMOD.3) =1, TR1=0HINTO%iA
PR, A RFTOTHEL.

AR 1S SRR (INT1/P3.3) fr&. IE1=1, AMEH WA CPUIER FWr, {CPUMIN %
HR BT FHBEARTE “0” TE L

AR A W LA 7 S I . TT1=00, AR B VAR FE P & 7720, 2H4INT1 (P3. 3)
FINKHSPES, BAZIEL o SRAMGH - FAd & 770, AN rRBrE CRNFIINTL) 220 LR
FRCEEFE R, BERNZPRgcPU Ws, [FIREZ T IR S AR PAT 5E 2 BT, AhER
VRS B (P3. 3EAR &), HNPK =28 7 — kbW H{ITI=18), WIANERAF K1 (INTL)
G “17 — “0” FREATERAE, WOETBE SRR EALIEL , R AL R A AR
ARESHTOIE K E (INTO/P3.2) #ri&. IEO=14MEBF Br0ACPUIE K i, 4 CPUNH R 4b
ERR T, ARG 07 TE0 GA¥ik 7)) .

AR A WO fih e 7 A AL . TTO=08F, APEH B0 M s P & 75 =0, {INTO (P3. 2)
NGRS, BALTE0. SRAMEH- P lk 7 U, MR iR Cr A ZIINTO) 4 Zi £
FHERHESPA R, BRNZ P BrgiCPURI N, [R]BS 5 1% 0 W AR &S FE e AT 58 Z B, A0 A
DGR (P3. 2BARED , BNPK =4 A — kbW 24ITO=18F, WIAMBF K70 (INTO)
IOH “17 — “07 FRETBEA, Bas Wi REREALIEL , I ENLE R B FE .
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2. ERES/IHHBE TR FERITMOD

SE I AR B8 HH IR T B8 27 A7 2SS TMOD IR I A7 C/THEAT 16 3%, TMOD 312 23 1) % A (E
BT RMY). aJULEHE, 2 ER /a4 e R, B TMODRIMIAIMOE R, 24
SER /TR R0 1RIRERHE], B3R, ST B Theen Ak

W74 TMOD AL ) DI e A

TMOD Hohl: 89H SAE: 00H
ACIRDAS Sl
6 5 4 3 2 1 0
|Gate | o | Mt | Mo |Gate| o | m1 | wmo |
\ /\ /
\V4 \V4
SERT 281 ERF 280
A T Dhag
TMOD.7/ GATE TMOD. 7#5 2 I 251, B 1 H A ZEINT L & S TR A B 1
A AT e I 8% /i K de 1.
TMOD.3/ GATE TMOD. 3Fz 1|5 i) 280, B 1 R ZEINTOMI A & & TROFE HI A7 & 1
I A AT I 2 I 2% /1 H8e0.
TMOD.6/ CiT TMOD. 63z 1] 5 i 2% L I AVE e i 23 a3 8s, JE 0 AAE e i 28
(MNWE R G B N) , B 1TSS AT1/P3. SR N)
TMOD.2/ C/T TMOD. 2%z 1] € I 2RO FVE /e i SR Bl H 0 as, B0 AME e i 2
N R Gl ebimAN) , B 1RETHEES (AWT0/P3. 4% N)
TMOD.5/TMOD.4 M1. MO SE RS 23 E IS 2% /T A as T e 7
0 0 13f7 SE I 8% /11 H 88, FHA8048 IR, TL1 RS2 E
IR, THIEEANSAL 4 o
0 1 1600 3% /1150 2s, TL1. TH14H
1 0 SAV [ B EE B 4 e I 4%, 243 DB THIAE O AE B Bh B 235 N TLL.
11 SERS B8 /T EE LI e (k-0
TMOD.1/TMOD.0 M1. MO SERS 28 /11 B AR O =0k 1
0 0 1307 eI 2% /11 5088, FHZS8048E MR, TLOR K5 E
S48, THOREANSAT 4 11 .
0 1 1600 e I 3% /1H 50 2s, TLO. THO4:H
1 0 SO S BB E I 8, 2438 R THOAE A E 2h E 25 NTLO
1 1 SE I 2RO LI VR XS rE i 2 /iH B st . TLOVE A —ANSAL e i

an/THEGE, TR AREE I SO R AL ] . THOMUAE 9 —A
SALIE I #&, H1SE I &% LA il A 1
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7.1.2 ERTER/IT RS0 LIEERN (5& 48051 R R HLFRA)
I 3 27 AF AR TMODH (M 1(TMOD. 1), MO(TMOD.O)I B E . e 28/ B2 04 4R A [H
TAERE

7.1.2.1 230 (13 ERTZR /1T 8ES)

5 I A% B A OB 2R AL8048 s I 8, RISALTHELRS W 3240 M T4 018« R B FITR
FER AR/ T AR L/E AT . KT, ErR0mE NI THEES, mTLOMAKS AL
FITHO R SAL A4 . TLOARSAZ Y HY [ THOEAZ,  THOHH# i HY B A7 TCON T i %5 H b E AL TFO .
GATE (TMOD. 3)=0 K, fiTRO=1, WIER 21140, GATE=1 B, FovFHI4hib NINT 145 ] & i 58
1, INTOF IR 220, XPERTSZHLAK e &L . TROATCONZS 728 N [ H5 47, TCONZF A7 48 & ir
(AR T REHE IR I TCON T 77 2% 35 i) B AR Th e A &

RS0 R I 2% /T BB 0 N 130T RE I 38 /1 H 388, W F BT R .

MCU in 12T mode
SYSclk o
n MCU in 6T mode
TO Pin g

TRO

(5 bits) | (8 bits) TFO Interrupt

control

GATE

INTO

SEI &/ THEAR0RIEC 0: 13ALE I &5/ 114

M C/T=01F, 2B TFICESE D] R YL ol (i 20 it TOXT IR i 933+ 4k,  TO AR A 2 I )y
Ko BOT=10, ZEITIRERLBINE KP4 AP3.4/T0, BITOLAELEHHE07 .

STC89C51RC/RD+ZR A B WL SE B 888 B Fh i BOE R . — MR 12THER, 120641,
5458051 . LAHE; HAN—FP 26T, MF6ARrEpint, HERES80518 F LAI2H .
TORJIE R LR F P R P ZESTC-TSPYRFER H X B o

T 1307 728 A S THO R B8 M L TLORMES A7 . TLORIESALAE, Al¥EH 20 .
BAEIThRE (TRO) AREIEE A AE2S. R0 ER/EXT T & I 280 A e i 28 1ER R AH R Y. 2
ANAFEIIGATESE (TMOD. 7HITMOD. 3) 43 il 4Pt 44 58 IF e 1 )% 5B It 80,
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7.1.2.2 =116 ERTER /T8 2 R E MR IZRF (CIEF KL dRizF)

PEECTER T 7 THO L TLO 4=k 164 4k, Hoft S0 a0 Al . BRBEA 20T e i 2% /11 8
FROMEN164L Bl 88 /1T 508s, WTFEATR.

MCU in 12T mode

SYSclk ~{ J\O
n MCU in 6T mode

INTO

SEIN &/ THERR ORI 1: 1662 E I &3/ TH s

AR, BN RN E N16hL e 28 /15 RS, HITLORISAI AN THORISAL BT #4 . TLOFISAL
v tH M) THOREAE ,  THOTH %3 HY B AL TCONH (1385 Hi A EAZTFO

4GATE=0 (TMOD.3)i5}, WITRO=1, NJ5E R &5 1H4. GATE=1H}, FVF A% A INTO3% i &
B350, SXAE RISk FE M & . TROYTCONTT 745 P (il 7,  TCONZF A7 2% &7 i B AR Th e i i
WL A5 TCONFF A2 IR 41

MOT=0/F, £ BIF RG] RGBS, TOXT B B 5, TO T/EAE e ity
o HOT=11F, ZEIFIREREBIMNTIKITHAP3.4/TO, RITOTAEE %05 (.

STC89C51RC/RD+FRF Ly LI 5E I 28 AT HBUE 2. —Flo2 12T, & 12044
1, 5/&%8051 5 FHLMHE: Fsb—Fh2eTEE, 6N R8N, HERES80518 FHLH2
%o TOWIE AT Besk ) FE I fESTC-TSPYm A A% FR L EL .
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ER R0 TR 166 E AT 28 /T R AR AE

1. CiZF:

/* */

/¥ --- STC MCU International Limited */

/% - JH/RSTC89xx R FI H i AL 7E i) 2RO FI 16057 58 B 2 / T A A 2 -/
R S Y 3G a1 R 1 — */
[ AELERR T A L TR BT T R SR SRR e */
/* */

#include "reg51.h"

typedef unsigned char BYTE;
typedef unsigned int WORD;

1

/* define constants */
#define FOSC  18432000L

#define TIMS  (65536-FOSC/12/1000) //1ms timer calculation method in 12T mode
/* define SFR */
sbit TEST LED = P170; /Iwork LED, flash once per second

/* define variables */
WORD count; //1000 times counter

1

/* TimerO interrupt routine */
void tm0 _isr() interrupt 1 using 1

{
TLO =TIMS; //reload timer0O low byte
THO =T1MS >> §; //reload timerQ high byte
if (count-- == 0) //1ms * 1000 -> 1s
{
count = 1000; //reset counter
TEST LED=!TEST LED; //work LED flash
}
}
//
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/* main program */
void main()

{
TMOD = 0x01; //set timer( as model (16-bit)
TLO =TIMS; //initial timer0 low byte
THO = T1MS >> §; //initial timer0 high byte
TRO=1; //timer( start running
ETO=1; //enable timer0 interrupt
EA=1; //open global interrupt switch
count = 0; //initial counter
while (1); //loop

}

2. LRIER:

/* */

/* --- STC MCU International Limited */

/% - JHIRSTC8Ixx R A B 1 HLAE IS 201K 1667 5E I e/ TH B A X -/

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

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

/* */

;/* define constants */

TIMS EQU  O0FAOOH ;1ms timer calculation method in 12T mode is (65536-18432000/12/1000)
;/* define SFR */

TEST LED BIT PI1.0 ;work LED, flash once per second

;/* define variables */

COUNT DATA 20H ;1000 times counter (2 bytes)
ORG 0000H
LIMP MAIN
ORG 000BH

LIMP  TMO_ISR
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;/* main program */

MAIN:

MOV
MOV
MOV
SETB
SETB
SETB
CLR

MOV
MOV
SIMP

TMOD,#01H
TLO#LOW TIMS
THO,#HIGH TIMS
TRO

ETO

EA

A

COUNT,A
COUNT+1,A

$

;/* TimerO interrupt routine */

;set timer(0 as mode1 (16-bit)
;initial timer0 low byte
;initial timer0 high byte
;timer0 start running

;enable timer0 interrupt
;open global interrupt switch

;initial counter

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

TMO_ISR:
PUSH ACC
PUSH PSW
MOV  TLO, #LOW  TIMS ;reload timer0 low byte
MOV  THO, #HIGH TIMS ;reload timerO high byte
MOV A, COUNT
ORL A, COUNT+1
INZ SKIP
MOV  COUNT, #LOW 1000 ;1ms * 1000 -> 1s
MOV  COUNT+I, #HIGH 1000
CPL TEST LED ;work LED flash
SKIP:
CLR C
MOV A, COUNT ;count--
SUBB A, #1
MOV  COUNT, A
MOV A, COUNT+I
SUBB A, #0
MOV  COUNT+L,A
POP PSW
POP ACC
RETI
END
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7.1.2.3 2B B HEZRN) KRR EF (CI2FF KOLHIER)
BERER R SR 25/ BB OME T B Sy E AR IS A T EE, 4T R

MCU in 12T mode

o
INTO (8 Bits)

TFO

Interrupt

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

TLOM s B AN B ALTFO, T B THO R E 3 ATLO, THOWNZAHRAFTE, BN THOA

R,

 ERTERORETRIMNRNIZF, EFEROLIEASMNBEMERIER

1. CiEFR:

/* */
/* --- STC MCU International Limited */
/* --- STC89-90xx Series MCU TO(Falling edge) Demo --------------- */

/* If you want to use the program or the program referenced in the */
/* article, please specify in which data and procedures from STC */
/* */
#include "reg51.h"

sfr AUXR = 0x8e; //Auxiliary register

//TO interrupt service routine

void t0int() interrupt 1 //TO interrupt (location at 000BH)
{

PO++;
H
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void main()

{
AUXR = 0x80; //timer0 work in 1T mode
TMOD = 0x06; //set timer0 as counter mode2 (8-bit auto-reload)
TLO = THO = 0xff; //fill with Oxff to count one time
TRO=1; //timer0 start run
ETO=1; //enable TO interrupt
EA=1; //open global interrupt switch
while (1);
}

2. CwiERF:

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

;/* --- STC89-90xx Series MCU TO(Falling edge) Demo ----------------- */
;/* If you want to use the program or the program referenced in the ---*/

;/* article, please specify in which data and procedures from STC = ----*/
Js* K

AUXR DATA O08EH ;Auxiliary register

s

;interrupt vector table

ORG 0000H
LIMP MAIN

ORG 000BH ;TO interrupt (location at 000BH)
LIMP TOINT

ORG 0100H
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MAIN:
MOV  SP, #7FH ;initial SP
MOV  AUXR, #80H ;timerO work in 1T mode
MOV  TMOD, #06H ;set timer( as counter mode?2 (8-bit auto-reload)
MOV A, #OFFH
MOV  TLO, A ;fill with 0xff to count one time
MOV  THO, A
SETB  TRO ;timer( start run
SETB  ETO ;enable TO interrupt
SETB EA ;open global interrupt switch
SIMP  §

s

;TO interrupt service routine

TOINT:
CPL P0.0
RETI

END
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7.1.2.4 HERI(FNSALITEES)

XER AL, FEACIC3IT, E R LT IR, ACR SR TR E N0HH A .

XA 230, MR 2 BT 2R0HITLO X THOE N2 NS HSAL T4 8% . 1 B s =3I )
P08 8 & . TLO &5 FH SN 280354z : ¢/T+ GATE. TRO. INTOJZTFO. THOFR 5E v 7E It #23)

BE MR . HFER SR TR L TR, R, THO B 521 A 1y,

B3R T I IN— IS AL e i &%/ TH B2 MU IR AL, AR A HLRA = et a8/ 14k
o B HIEH T i 88/ 7H 8880, ERTETLAL FAE 30 AH 24 FTR1=0, {F1Lit-%(, TTOwS

PEAPIASE R & .

MCU in 12T mode

H MCU in 6T mode
O
TO Pin 4

SYSclk

U in 12T mode
SYSclk N _;,
- |

m MCU in 6T mode

TR1

THO

control

(8 Bits)

TF1

— Interrupt

SEIS /TH R0 B3 I8 A7 i Kt
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7.1.3 EBRE/TEE1 TEER (5E %8051 2 FHLGRE)

B 2R AE RS TMODH M 1(TMOD.5). MO(TMOD.4) B, &I 28/ 18088 14 3R A [F i
T AR

7.1.3.1 #2013 EBTES /1T EER)

BERECR 8 I 4 /TR LI 9 136 e I 28/ 1H 8088, A TLIKIRS AL A TH AI8Ar Fraa e, 4w
TR AEAOMHRAE XS T3 I 4% LAE i 8502 A R AT

MCU in 12T mode
SYSclk o
ﬂ MCU in 6T mode

SE IS A /TR AR RO 0: 1360 I A% /1T as

MGATE=0 (TMOD. )i, #ITR1=1, NS48t %. GATE=1WF, Foi B4 NINT1H:H 5
A28 1, IXFEATSEEUIK T M & . TRIHTCONZ 728 N AT HIAL, TCONZF A7 48 2 A0 ) EARTh RE R IA
UL _E T TCONZF A AN 41

M CT=00}, ZHITEER D] RGN AP B L, TUM I R 15, T1 DR 2y
Ko BOT=10, ZEITERLDIN K AP3.5/T1, BITITAEEHE07 K.

STC89CS51RC/RD+ R F B HLHIE RS 28 P AT B R . —FlU2 12T, S 1208
1, 546480518 HAHE; HAN—F26TH, M4 ml, EERES80515 F L2
5. TIHEZRIERE A PR P ESTC-TISPYmFE #s Fh ik B o
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7.1.3.2 RN 1(160LERTEER/ T8 =5 R EMIRIZRF (CIZRF KL RIZRF)
A RN E I 2 /B 1R N 160 e i 88 /i BEs, T BFTR.

U in 12T mode
SYSclk ‘{ J\O
H MCU in 6T mode

T1 Pin

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

control

TR1
GATE

INTI

SE IS a5 /B AR RO 10 16608 I 2% /T i as

AU, 2R 1AC B o160 B 25 /1T 8es, HHTLIRISAI AITHL IS Ff iit. TL1AISAHL
Vi tH R THLEAT ,  TH1H %0 H B AL TCON A [ H AR EAL TR .

4GATE=0 (TMOD.7)iF}, WITR1=1, NER 35 1H4. GATE=1W}, FvVF A% N INT 13 ) 2
BP 381, SXAE RSBk SE M & . TRIATCONTTAF-#8 P (4 67,  TCONZF A7 2% &7 i B AR Th e ik
W, 5 TCONFF FE 28 4

MOT=0/F, £ I IERS RGBS, T IS Bh O 5, T1 TR ey
Ko BOT=11F, ZEIFEERERIN BB AP3.5/T1, BITITAEE 05 .
STC89CS51RC/RD+FRF L LI & I 28 AT HBOE 2. — Rl 12T, & 12N $fin
5418051 8 FHLAHIE ;s HA—FR6THER, 6B #hml, HERELKS0518 K2
o TIHERAE R H R I 7ESTC- ISP A 2% Th ik B .

og <

f
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ER 1 TR 1600 E AT 28 /T BRI A2

1. CiEF7:
/* */
/* --- STC MCU International Limited */

P - URSTCEOX F LI LI 21165 B/ LS

B e S et [ [ S ”
[ VG TERR T A L TR B T R SR SRR - */
/% */

#include "regS1.h"

typedef unsigned char BYTE;
typedef unsigned int WORD;

/I
/* define constants */

#idefine FOSC  18432000L

#define TIMS (65536-FOSC/12/1000)
/* define SFR */

sbit TEST LED =P170;

/* define variables */
WORD count;

I

/* TimerO interrupt routine */
void tm1 _isr() interrupt 3 using 1

{
TL1 =TIMS;
TH1 =TIMS >>§;
if (count-- == 0)
{
count = 1000;
TEST LED =! TEST LED;
}
}
/]

//1ms timer calculation method in 12T mode

/Iwork LED, flash once per second

//1000 times counter

//reload timerl low byte
//reload timerl high byte
//Tms * 1000 -> 1s

//reset counter
/lwork LED flash
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/* main program */
void main()

{
TMOD = 0x10; //set timer1 as model (16-bit)
TL1 =TIMS; //initial timerl low byte
TH1 =T1IMS >>§; //initial timer1 high byte
TR1=1; //timerl start running
ET1=1; //enable timer] interrupt
EA=1; //open global interrupt switch
count = 0; //initial counter
while (1); //loop

H

2. LYmizFr:

/* */

/* --- STC MCU International Limited */

/% - 7N STC89xx F HI| B Jy WL I 25 LI 1647 58 I 25 / TH B B 2 --+/

AL S e i PR et 1R 1 — +

/*ABERR T A BT AT T 2 R I BRI - */

/* */

;/* define constants */

TIMS EQU  O0FAOOH ;1ms timer calculation method in 12T mode is (65536-18432000/12/1000)

;/* define SFR */
TEST LED BIT PI1.0 ;work LED, flash once per second

;/* define variables */

COUNT DATA 20H ;1000 times counter (2 bytes)
ORG 0000H
LIMP MAIN
ORG 001BH

LIMP  TMI1_ISR
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;/* main program */

MAIN:

MOV
MOV
MOV
SETB
SETB
SETB
CLR

MOV
MOV
SIMP

TMOD, #10H

TL1, #LOW TIMS
TH1 A#HIGH TIMS
TR1

ET1

EA

A

COUNT, A

COUNTH1, A

$

;/* Timer1 interrupt routine */

TM1_ISR:
PUSH ACC
PUSH PSW
MOV  TLI,  #LOW TIMS
MOV  THI,  #HIGH TIMS
MOV A, COUNT
ORL A, COUNT+1
JNZ  SKIP
MOV  COUNT, #LOW 1000
MOV  COUNT+I#HIGH 1000
CPL  TEST LED

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

;set timerl as model (16-bit)

;initial timerl low byte
;initial timer] high byte
;timer] start running

;enable timerl interrupt

;open global interrupt switch

;initial counter

;reload timerl low byte
;reload timer] high byte

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

;Ims * 1000 -> 1s

;work LED flash

scount--
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7.1.3.3 R2BML B EREN) REMRIEF (CIEF KL RIZEF)

BRI TSR 88/ B0 LT (N B RS RrH e, 1 TR
MCU in 12T mode

T1 Pin

SYSclk

TL1
| @8 Bits)| l TF1 Interrupt

(8 Bits)

TE R 2% /T R 2: 84 B Bh E 2%

TL1 % AN B ALTFL, T EKTHI N R EFHFEATLL, THHINAHREE, HERNTHIA
KA,

B BRI IER, ERER TIEESI BRI ERERR

1. C#2FF

/* */
/* --- STC MCU International Limited */
/* --- STC89-90xx Series MCU T1(Falling edge) Demo ----------------- */

/* If you want to use the program or the program referenced in the */
/* article, please specify in which data and procedures from STC  */
/* */

#include "reg51.h"
sfr AUXR = 0x8e; //Auxiliary register

//T1 interrupt service routine
void tlint() interrupt 3 //T1 interrupt (location at 001BH)
{
PO++;
H
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void main()

{
AUXR = 0x40;
TMOD = 0x60;
TL1 =THI1 = Ox(ff;
TR1=1;
ET1=1;
EA=1;

while (1);

2. CYmIERF:

/timer1 work in 1T mode

//set timer1 as counter mode2 (8-bit auto-reload)
//ill with 0xff to count one time

//timerl start run

//lenable T1 interrupt

//open global interrupt switch

)% */
;/*¥ --- STC MCU International Limited */
;/* --- STC89-90xx Series MCU T1(Falling edge) Demo ----------------- */
;/* If you want to use the program or the program referenced in the */
;/* article, please specify in which data and procedures from STC ~ */

/* K

AUXR DATA O08EH

s

;interrupt vector table

ORG 0000H
LIMP MAIN

ORG 001BH
LIMP TIINT

;Auxiliary register

;T1 interrupt (location at 001BH)
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MAIN:

ORG

MOV
MOV
MOV
MOV
MOV
MOV
SETB
SETB
SETB
SIMP

0100H

SP,
AUXR,
TMOD,
A,
TLI,
THI,
TR1
ETI
EA

#7FH
#40H
#60H
#OFFH
A

A

s

;T1 interrupt service routine

T1INT:

CPL P0.0

RETI

END

;initial SP
stimerl work in 1T mode
;set timerl as counter mode?2 (8-bit auto-reload)

;fill with Oxff to count one time
stimerl start run

;enable T1 interrupt
;open global interrupt switch
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7.1.4 BEIntel 8051 5 ¥ EBT250/189 R F 25451

[BI1Y iy /s e, it/ THEES N e R 5 08 ARYE N ER, BT
Gk, IEMEEEST, EEEM R, S RS R, SR E A S .
WEREWN, BEP RS R
1) TAEJ7 Rz H 7 (TMOD. T2CON) HIHE ;
2) THECWIE ()71 8 375 AN THx. TLx. RCAP2H. RCAP2L;
3) HT RVFAIETx EAREE, 8 ML s
4) Ja/IERI TR W B .
BULPLSE I /B a0 sk 1 o i 1 —fa B A4
8051 R 1 H i AL 5 B 88 /T AU AR 08 L DAAOIN LEEAT VR0, BB InLih-4as, Fik, 5t
AR E N LRI BB E AT EWMEE AT B A AE 28 THx . TLx 25, 17 26 40K S B v 4008 LA
2%, 28, 2R AN, DAFLAMDIE A iAo 15 B THx A TLx .
P bR BUE X, HHEEEKE An (n=8. 13. 16) , NIMi%EATHE S THx. TLx it
e N2 —x, NP2 BB . Blin, TR oMK E N13hL, Min=13, LLI2" Mk,
TAE G RIRHHEK E 16, Min=16, LA2' N2, Fril, HEWIMEN (x) = 2.

XEF M, XS HLAS T, ML A S e I SR DI G . A, R AR B
PR G E B TS L& 8 (e . LA SeMH Jafl, LSS 919 -

12 12

N nf:l:ﬂ\:: = =
LA JE EEyE AL us 2us

SR ERS I ] Te = x « Tp

X TopLas A, TP e Ia], ONPT i k. ToMTp— O CRME, £E5RH
Tp/a BRI A]SRAFAT T T HEUE x, FRRExcREMY, RISRAFERTHEIE. B

(x) fp= 2" - x
Bhn, BEREIATe = 5ms, HLEEHITP = 2us, AR ERHHkE
5ms
= _ v
X Tus - 2500{X

Wik TAE 701, Min=16, 0 S8 B A 5 i A ) - SO N -

(x) fh= 2" - x=65536-2500=63036, I Tt oAl LA A8+ /NI 4 BISRIFES
57 }93CHEE NTLx, =58 AF6H%E N THx H o

TAETRO. 1. 200 RKIH R E 737 8192, 655361256,
XM R B, W TR SERR TR BRI 5 2R 3 s A 7S kA RO
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[F2) it/ iH5ess s A gmfe, RN RS, e/, ErfETe
= 10ms, FHAZEN12MHz, & 10ms [ EHIGRAEHE . 2 TAET 1. tHHEAR T EWIE: K8
LSEHIME NFOH, w847 #11H NDSH.

(D Ve

PRBHIaaH, — AL ERE R AR BT SR € I/ T B as 24T ThRE 1 M S 80 E S5 TUE.
FEFF, ARG R P T -

START:
; EREFER
MOV SP, #60H s B HERRIX 4k
MOV~ TMOD, #1OH s EFETL. EREL, AR
MOV THI, #ODSH ; WEETTHEIE
MOV TLI1, #OFOH s WET S THEIE
SETB  FA ;
SETB  ET1 ;} Jreis
s HABRIIE AR T
SETB  TRI » JAEITUF G THN
: S FEF
(2) PRSI
INTT1: PUSH A ;
PUSH DPL ;}f)ﬁgiﬂ%yﬁ
PUSH DPH ;
MOV TLI, #0FOH ;} Y E
MOV THI, #0D8H ;
s BT AL EE AR
POP  DPH ;
POP  DPL ; } MRS
POP A :
RETT ;AR [A]
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X B ER T HWIRS TR TR AR . STC89C51RC/RD+ R HI B Fr WL T & T o< e vp
Wr, f—NREFETEREAESNTI G, —BREAEAN, W AEBEAS K EIERT
W il 55 1R P X 2e 347

[ KFARERIE Bk 5 o e d g I/ T+ B de 28 AT ok 5 ks A, H -t AT 32 P 5 I /3
B 0ml g /T EES VAT SR B . A e i/ REs0 (T0) Bl #Eat, AR R 1%t
INTOS| A _E F 1F Bk rp 3R 47 fik 9 ko

INTO B i
T TOH % T
=5 fZ 1k
VEEGATENT, HLEsEIATP Nlus. ABIFER BLm s in T .
INTTO: MOV TMOD, #O9H 3 WTONER 7301, GATEANL

MOV TLO, #00H

’ vE
MOV THO, #00H ;} THO- TLOTE0

CLR  EX0 ;. FINTOH My
LOP1: JB P3.2, LOP1 ; ERFINTO S| B 5
LOP2: JNB P3.2, LOP2 ; ERFEINTOS| I i P
SETB  TRO : JHENTOH AR THEL
LOP3: JB P3.2, LOP3 ;S5 INTOfE BT
CLR  TRO ; 1= 1ETOH %L
MOV A, TLO s AT EUE %A
MOV B, THO s R AUEIAB
: s THELRK SE A b 3
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[14Y  FIH e /T B AR 0ml s i/ 114028 LA Tt 11 50 R4 M8 m B 0 N ity 11 76 2 FH 2 11

FESEE N ] R 4t b i 2 LA BTSSR R I INTORTINT LANE T, 1 e I /v Has AT
2o, WD T TGN SN b Wil . DL I/ TS LS SR AR B X T 77 X
2 CHZHEHEN) , WEITBYME AR, T DA —A SR ik, T 2es 8D [F 03 H
B LR W SRAREALTF UL, [ ENUER P WAL, AR T 3880 — A b s W
Hi. BAER/THEEST (T KPR E s A s R r a8 . AR n i T .

(1) FEFE:

ORG  0000H
AJMP  MAIN s T
ORG  001BH
LJMP  INTER s FLTIR W AR 2T
ORG 0100 ; EREFAL
MAIN:
MOV SP, #60H s WEMERRIX
MOV TMOD, #60H o WHEEMN /R, o2
MOV TL1, #OFFH s WEITHEUE
MOV THI, #OFFH
SETB  EA : JT Ik
SETB  ET1 : JFERE/TH s Tk

SETB TRl s A SER /B L
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(2) PWIRFIES (BRI IS )

INTER:

ORG

PUSH
PUSH
PUSH

POP
POP
POP
RETI

1000H
A

DPL
DPH

DPH
DPL

S T AR 55 A ) 2 AR 3

; } B NHART

'} s

; } Bl R R

; R [Al

[#15) N RS @EEPL. OFPL. 1435 %0 H B 200 n sF1400 w sHI . Nk, RS
BN 8/ 1830 (T0) , e S, EMON6MHz, TP=2u s, Zi1-5493E R % HCNICHA

38,

ASRE > B il 4T »

(1) WIgatere B

PLTO:

MOV
MOV
MOV
SETB
SETB
SETB
SETB
SETB

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

3 BWEETOER /753
s I ETLOWIMAE
s I ETHOWIAE

=}¥FEPI$'E
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(2) T IBT AR 25 72 7 B

1)

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

2)

INT1P
MOV THO, #38H s BT EAIME
CPL P1.1 3 WPL 1 HE 5 BUR
RETT ; &M

FE SR N FH o 2 JRE A T R T

(1) SERF/ Tk S ik

SER /RS R At BUE 2T 0% Y 1 ENLE SR P WAL B, el A ERRE A B Bl it
AT o AEAN 03 375 5K F W7 2 FE LR 2 A B 1 L AR BEAE R I (RIS, LK A I it i R
BB A RTAR, — AR ERN 3 LG AL L, sy Serf A B RikZE. K%
OS5 ] BIE AT, AEX R BORSCIN PR 237 5 DR A AME & T -

T by v b S S AR TR SE RN, X E I/ B AR5 R0 E A A S —
e FH T v T S I T SR A S AR B R 22 RN 2 IR HOE S A R W E /K, i
TP T N GERS , U LE T AR 55 R B EBOME R SRR 1A T BE T SRR E,
ol FH T Il R

BlniERER 7 R E RGN Bl T BB &7 A Sei iR % . XA & MR
NBHMEINE LR RGUIRRRE . FTIEEIAAME, BIE R WOIR S FE P X THx TLxEHr & 1T
BAMERS, BORETHx TLx M [E10% B SCEHT MOTTUa 4k S TH AU E R . IR M= BT B E
KHATER I E . R AMET
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CLR EA s 2R

MOV A, TLx s BRTLxH S A

ADD A, HLOW : LOWA SR v 39
MOV TLx, A s WEMRFATTHEIE
MOV A, HHIGH s T THEIE XA
ADDC A, THx T ME M
MOV THx, A : BT i EE

SETB  EA 3 JEHR

(2) BIAEBOSAT T e

TEBNASTRHCSAT W 1 I /TH B T B R, RN, s Re e . XRFEDNA
A HELE A — B 2[R RS B THx AN TLx A Sl . bedn, SRR TLx R R THx,  BRA e i /i S b
TIBATIRA, TERLTLxA WA 7 AR M THxEAL, T E SLTHR AT = AR AL, X I 15245 FA THx AN 6f
T [FFE, JoiETHEEETL R ] G 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 o ORI IRTHXAR, A5 AHAE, A5 1)
o HIERS, FEFAE FIAT, 75 0 B3
MOV RI, A . W THxAE TR
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7.2 EBTEE/ITERST2
ST R0 — AN OALE I /TR . I 1 B Rk T RS 27 47 33 T2CONH JC/T2 07, Al AR s

I e Heds CRek )

o
e 27

SE I A /T B AR 2 A S A7 AR

28 T2CONFIA U R ATAR) -

o e fr bt 2 H 755 N
(5] fifid T I Lsp | bl
T2CON | s 22827 /748 | C8H| TF2 | EXF2 |RCLK|TCLK |EXEN2| TR2 | ¢/T2 | CP/RLZ [0000 0000B
T2MOD | sERf 282803778 [ COH | - | T20E | DECN [xxxx xx00B

Timer / Counter 2
RCAPZL Reload/Capture Low Byte CAH 0000 00008
Timer / Counter 2
RCAPZH Reload/Capture High Byte CBH 0000 00008
TL2  |Timer/ Counter 2 Low Byte| CCH 0000 0000B
TH2 | Timer/Counter 2 High Byte |CDH 0000 0000B
TAT A T2CONGE I 882 I 27 A7 8% ) AL ThREHE B
T2CON Hikk: 0C8H HAE: 00H
EIEVAS S+
6 4 0
| TF2 | EXF2 [RCLK | TCLK |[EXEN2 | TR2 | /T2 | CPRIZ |
for. 5 Yire
T2CON.7/ TF2 SERFBE2%E AR . E I B%2us N B A, 2R RS
HRCLKEKTCLK=1 B}, TF2¥ A=A
T2CON.6/ EXF2 SENT 24N AR E . HEXEN2=1 H.T2EX ¥ F7 Bk 48 7= AF i SR B
By, EXF2EANL. e 2S2rh Wi RERS, EXF2=1FfHCPUM
W 1) B AL AT S I #R 2 W AR . EXF2AL 0 AR 4R 1F 15 25
TE 38 /356 el T Ae i = (DCEN=1) 1, EXF2AN2>5|A2H
T2CON.5/ RCLK P Bibn L . RCLKE LR, i 2820w Bk 7E h Ee 47 10
TR AR I3 RS s 4 . RCLK=0R, 15 5 IF 28 1035 1 ik o
1R B 4T DA AR 23 P SR U e
T2CON.4/ TCLK FOERBPbrE . TCLKEAIRT, &R F2 )% H ik E 8 847 0
PR AR 3N A iE W 4d . TCLK=0R, I 5 Ik 28 1038 B ko
YRR AT D L RN R 3 R IR I
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ERER2ERIT R R LS RHMNRIEF (CIEF L RIZF)

1. CIEfF:

/* */
/* --- STC MCU International Limited */
/% - /N STC8Ixx F A F Fy AL AE I 455 24/ Ik R 26 A 48 DR -/
/% IR EAERE P A B S F R Bl SRR ST, e */
/% VEAERE P B F AR T SRR SR AR e */
/* */

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

sfr T2CON = 0xCS; /timer2 control register
sfr RCAP2L = 0xCA;

sfr RCAP2H = 0xCB;

sfrTL2 = 0xCC;

sfr TH2 = 0xCD;

typedef unsigned char BYTE;
typedef unsigned int WORD;

#define FOSC 18432000L //System frequency
#define BAUD 115200 //UART baudrate

/*Define UART parity mode™*/

#define NONE_PARITY 0 //None parity

#define ODD_PARITY 1 //0dd parity

#define EVEN_PARITY 2 //Even parity

#define MARK PARITY 3 //Mark parity

#define SPACE_PARITY 4 //Space parity

#define PARITYBIT EVEN_PARITY //Testing even parity

sbit bit9 = P2"2; //P2.2 show UART data bit9
bit busy;

void SendData(BYTE dat);
void SendString(char *s);
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void main()

{

#if (PARITYBIT == NONE_PARITY)
SCON = 0x50; //8-bit variable UART

#elif (PARITYBIT == ODD_PARITY) || (PARITYBIT == EVEN_PARITY) || (PARITYBIT == MARK PARITY)
SCON = 0xda; //9-bit variable UART, parity bit initial to 1

#elif (PARITYBIT == SPACE_PARITY)
SCON = 0xd2; //9-bit variable UART, parity bit initial to 0

#endif

TL2 = RCAP2L = (65536-(FOSC/32/BAUD)); //Set auto-reload vaule
TH2 = RCAP2H = (65536-(FOSC/32/BAUD)) >> §;

T2CON = 0x34; //Timer2 start run
ES=1; //Enable UART interrupt
EA=1; //Open master interrupt switch

SendString("STC89-90xx\r\nUart Test !\r\n");

while(1);
H
/*
UART interrupt service routine
*/
void Uart_Isr() interrupt 4 using 1
{
if (RI)
{
RI=0; //Clear receive interrupt flag
PO = SBUF; //P0O show UART data
bit9 = RBS; //P2.2 show parity bit
}
if (TT)
{
TI=0; //Clear transmit interrupt flag
busy = 0; //Clear transmit busy flag
}
H
/*
Send a byte data to UART
Input: dat (data to be sent)
Output:None
*/
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void SendData(BYTE dat)

{
while (busy); //Wait for the completion of the previous data is sent
ACC =dat; //Calculate the even parity bit P (PSW.0)
if (P) //Set the parity bit according to P
{
#if (PARITYBIT == ODD_PARITY)
TB8 =0; //Set parity bit to 0
#elif (PARITYBIT == EVEN_PARITY)
TB8=1; //Set parity bit to 1
#endif
}
else
{
#if (PARITYBIT == ODD_PARITY)
TB8=1; //Set parity bit to 1
#elif (PARITYBIT == EVEN_PARITY)
TB8 =0; //Set parity bit to 0
#endif
}
busy = 1;
SBUF = ACC; //Send data to UART buffer
}
/*

Send a string to UART
Input: s (address of string)

Output:None
*/

void SendString(char *s)
{

while (*s) //Check the end of the string

{

SendData(*s++); //Send current char and increment string ptr

}

H
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2. JLRtERr:

/* */
/* --- STC MCU International Limited */
/% - JHIRSTC8Ixx F 41 F Fy ML T I] 2R R 26 A 24 DR -/
AL & e Y 0 e e ) ) —— ot
T L St LI Tk L GL 2 S L p— Y
/* */
T2CON EQU 0C8H ;timer2 control register
TR2 BIT T2CON.2

T2MOD EQU 0C9H ;timer2 mode register
RCAP2L EQU 0CAH

RCAP2H EQU 0CBH

TL2 EQU 0CCH

TH2 EQU 0CDH

;/*Define UART parity mode*/

#define NONE_PARITY 0 //None parity
#define ODD PARITY 1 //Odd parity
#define EVEN_PARITY 2 //Even parity
#define MARK PARITY 3 //Mark parity
#define SPACE_PARITY 4 //Space parity

#define PARITYBIT EVEN_PARITY //Testing even parity

BUSY BIT 20H.0 stransmit busy flag
ORG 0000H
LIMP MAIN
ORG 0023H

LIMP  UART ISR

ORG 0100H
MAIN:
CLR BUSY
CLR EA
MOV  SP, #3FH
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#if (PARITYBIT == NONE_PARITY)

;8-bit variable UART

#elif (PARITYBIT == ODD_PARITY) || (PARITYBIT == EVEN_PARITY) || (PARITYBIT == MARK_PARITY)

MOV SCON, #50H
MOV SCON, #0DAH
#elif (PARITYBIT == SPACE_PARITY)
MOV SCON, #0D2H
#endif
MOV A, #0FBH
MOV TL2, A
MOV RCAP2L, A
MOV A, #0FFH
MOV TH2, A
MOV RCAP2H, A
MOV T2CON H34H
SETB ES
SETB EA
MOV DPTR, #TESTSTR
LCALL SENDSTRING
SIMP §
TESTSTR:

DB "STC89-90xx Uart Test !",0DH,0AH,0

S

;UART?2 interrupt service routine

*/

UART ISR:
PUSH
PUSH
JNB
CLR
MOV
MOV
MOV

CHECKTI:
JNB
CLR
CLR

ISR_EXIT:
POP
POP
RETI

ACC

PSW
RI,CHECKTI
RI

P0,SBUF
C,RBS
P2.2,C

TLISR_EXIT
TI
BUSY

PSW
ACC

;9-bit variable UART, parity bit initial to 1

;9-bit variable UART, parity bit initial to 0

;65536-18432000/32/115200 = 0xfffb

;Set auto-reload vaule

;Timer2 start run
;Enable UART interrupt
;Open master interrupt switch

;Load string address to DPTR
;Send string

;Test string

;Check RI bit
;Clear RI bit
;PO show UART data

;P2.2 show parity bit
;Check S2TI bit

;Clear S2TI bit
;Clear transmit busy flag
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;Wait for the completion of the previous data is sent

;Calculate the even parity bit P (PSW.0)
;Set the parity bit according to P

;Set parity bit to 0

;Set parity bit to 1

;Set parity bit to 1

;Set parity bit to 0

;Send data to UART buffer

;Get current char

;Check the end of the string
;increment string ptr

;Send current char

;Check next

/*
;Send a byte data to UART
;Input: ACC (data to be sent)
;Output:None
; */
SENDDATA:
JB BUSY,$
MOV  ACC,A
JNB P, EVENIINACC
ODDI1INACC:
#if (PARITYBIT == ODD_PARITY)
CLR TBS
#elif (PARITYBIT == EVEN_PARITY)
SETB  TBS8
#endif
SIMP  PARITYBITOK
EVENIINACC:
#if (PARITYBIT == ODD_PARITY)
SETB  TBS8
#elif (PARITYBIT == EVEN_PARITY)
CLR TB8
#endif
PARITYBITOK: ;Parity bit set completed
SETB  BUSY
MOV SBUF, A
RET
i*
;Send a string to UART
;Input: DPTR (address of string)
;Output:None
; */
SENDSTRING:
CLR A
MOVC A, @A+DPTR
JZ STRINGEND
INC DPTR
LCALL SENDDATA
SIMP SENDSTRING
STRINGEND:
RET
END
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TERTRR2(E M dmiZ AT i R R A

1. C*Eﬁ/ﬁﬁ

/* */
/* --- STC MCU International Limited */
/* --- STC89-90xx Series Programmable Clock Output Demo ------- */

/* 1f you want to use the program or the program referenced in the */
/* article, please specify in which data and procedures from STC  */
/* */

#include "reg51.h"

typedef unsigned char BYTE;
typedef unsigned int WORD;
/
/* define constants */

#define FOSC 18432000L

#define F38 4KHz (65536-18432000/4/38400)
/* define SFR */

sfr  T2CON = 0xc8; //timer2 control register
sbit TF2 =T2CON"7;
sbit TR2 = T2CON"2;

sfr T2MOD = 0xc9; /ftimer2 mode register
sfr RCAP2L = Oxca;

sfr RCAP2H = Oxcb;

sfr TL2 = Oxcc;

sfr TH2 = Oxcd;

sbit T2 = P1°0; //Clock Output pin
/
/* main program */
void main()

{
T2MOD = 0x02; //enable timer2 output clock
RCAP2L =TL2 =F38 4KHz; //initial timer2 low byte
RCAP2H =TH2 = F38 4KHz>>§; //initial timer2 high byte
TR2=1; //timer2 start running
EA=1; //open global interrupt switch
while (1); //loop
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2, LRIEFEAE:
/* */
/¥ --- STC MCU International Limited */

/* --- STC89-90xx Series Programmable Clock Output Demo ------- */
/* If you want to use the program or the program referenced in the */
/* article, please specify in which data and procedures from STC  */

/* */
;/* define constants */

F38 4KHz EQU OFF88H ;38.4KHz frequency calculation method of 12T mode (65536-18432000/4/38400)

;/* define SFR */

T2CON EQU 0C8H ;timer2 control register

TF2 BIT T2CON.7
TR2 BIT T2CON.2

T2MOD EQU 0C9H ;timer2 mode register

RCAP2L EQU 0CAH

RCAP2H EQU 0CBH

TL2 EQU 0CCH

TH2 EQU 0CDH

T2 BIT P1.0 ;Clock Output pin
ORG 0000H
LIMP MAIN

s

;/* main program */

MAIN:
MOV T2MOD, #02H ;enable timer2 output clock
MOV T2CON, #00H stimer?2 stop
MOV TL2, #00H ;initial timer2 low byte
MOV  TH2, #00H ;initial timer2 high byte
MOV RCAP2L, #LOW F38 4KHz ;initial timer2 reload low byte
MOV RCAP2H, #HIGH F38 4KHz ;initial timer2 reload high byte
SETB TR2 ;timer2 start running
SIMP §
END
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7.2.5 ERTRR/ AR EE R SR AVNIRIEFF (CIEF AL HRiEFr)

1. CiEFFiES

/* */
/* --—- STC MCU International Limited */
/* --- STC89-90xx Series 16-bit Timer Demo */

/* If you want to use the program or the program referenced in the */
/* article, please specify in which data and procedures from STC  */
/* */

#include "reg51.h"

typedef unsigned char BYTE;
typedef unsigned int WORD;
/]

/* define constants */
#define FOSC 18432000L

#define TIMS (65536-FOSC/12/1000) //1ms timer calculation method in 12T mode

/* define SFR */
sbit ET2 = [E/S;

sfr T2CON = 0xcS8; /timer2 control register
sbit TF2 = T2CON"T7;
sbit TR2 = T2CON"2;

sfr T2MOD = 0xc9; //timer2 mode register
sfr RCAP2L = Oxca;

sfr RCAP2H = Oxcb;

sfr TL2 = Oxcc;

sfr TH2 = Oxcd;

sbit TEST LED = P170; /Iwork LED, flash once per second

/* define variables */
WORD count; //1000 times counter

/]
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/* Timer2 interrupt routine */
void tm2_isr() interrupt 5 using 1

{
TF2 = 0;
if (count-- == 0) //1Tms * 1000 -> 1s
{
count = 1000; //reset counter
TEST LED =! TEST LED; /Iwork LED flash
}
}
//

/* main program */
void main()

{
RCAP2L =TL2 =TIMS; //initial timer2 low byte
RCAP2H =TH2 =TIMS >> §; //initial timer2 high byte
TR2=1; //timer2 start running
ET2=1; //enable timer2 interrupt
EA=1; //open global interrupt switch
count = 0; //initial counter
while (1); //loop

b

2, SLmiIzRIA

/* */
/* --—- STC MCU International Limited */
/* --- STC89-90xx Series 16-bit Timer Demo */

/* If you want to use the program or the program referenced in the */
/* article, please specify in which data and procedures from STC  */
/* */

;/* define constants */
TIMS EQU 0FAOOH ;1ms(1000Hz) timer (65536-18432000/12/1000)

;/* define SFR */
ET2 BIT 1IE.5
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T2CON EQU 0C8H ;timer2 control register
TF2 BIT T2CON.7
TR2 BIT T2CON.2

T2MOD EQU 0C9H ;timer2 mode register
RCAP2L EQU 0CAH
RCAP2HEQU 0CBH
TL2 EQU 0CCH
TH2 EQU 0CDH

TEST LED BIT P1.0 ;work LED, flash once per second

;/* define variables */
COUNT DATA 30H ;1000 times counter (2 bytes)

ORG 0000H
LIMP MAIN
ORG 002BH
LIMP TM2_ ISR

;/* main program */

MAIN:
MOV  T2MOD.#00H ;initial timer2 mode
MOV  T2CON,#00H stimer?2 stop
MOV  TL2,#00H ;initial timer2 low byte
MOV  TH2,#00H ;initial timer2 high byte
MOV RCAP2L#LOW TIMS ;initial timer2 reload low byte
MOV  RCAP2H#HIGH T1MS ;initial timer2 reload high byte
SETB TR2 stimer?2 start running
SETB ET2 ;enable timer2 interrupt
SETB EA ;open global interrupt switch
CLR A
MOV COUNTA
MOV COUNT+1,A ;initial counter
SIMP §
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;/* Timer?2 interrupt routine */

TM2 ISR:
PUSH ACC
PUSH PSW
CLR  TR2
MOV A, COUNT
ORL A, COUNT+1
INZ  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+I1,A
POP  PSW
POP  ACC
RETI
END

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

;Ims * 1000 -> 1s

;work LED flash

;count--
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£ o= 4,= N e
£8E HITHIAIE

STC89CS51RC/RD+Z 41 B WL S AR A — AN ThAe R s i & X LR AT 1, 544488051
HRHLE R D52 AR 2y . WA AN EMMSL IR RIZZE MRS, 7T CAE R &% INCEHE .
RILGE A HAE S NI RE B, U rhds HRESL M RE S N, DRI N2 o s ] DA
H—AHbERD (99H) . PN 2 SRR B AT B SRR TN BE B 7 23 SBUF .

FATIAG WA 4R TAE DT, Horp Ry U B R R R nT AR 1, SR A e i, DAEEAS
RN 37 A o PSR b N BB e I 28/ E B gs 7o 2, F AR B0 B A ] AR s R R e A [) 1)
TAE R EHUAT A b W o7 SO ey & AT R AR B, fd 0 R .

STC89CS5 1RC/RD+ Z A1) 5 1 WL H A7 1% N YRR 3585 o %sF I P 7 I P3.0/RX D AITP3.1/TXD

STC89CSIRC/RD+ZR A1 B WL B ATIEAS 1, BRF T EUE@EEAh, 0] 7@ R il — A~k
ZAITI0H, B —HE, SH TP R EITIMNESE.

8.1 BRITOMEXFHFR

e - AL sk B F5 5 N
5 Eiiipa Huik MSB LSB EDA(E
SCON Serial Control 98H [sMO/FE| sM1 | sm2 | REN | TB8 | RBS | TI | RI [0000 0000B
SBUF Serial Buffer 99H XXXX XXXXB
PCON Power Control | 87H [smoD|smobo| - | poF | GF1 | GFo | pD | IDL [ 00x1 0000B
IE Interrupt Enable | A8H | EA | - | ET2 | BS | ET1 | EX1 | ETO | EX0 |0x00 0000B
it 2 % :
PH [#ﬁﬁﬁ%§;&4ﬁii B7H | | PT2H | PSH | PTIH | PXIH | PTOH | PX0H %00 0000B
=]
M 5 9% 27 B} _
- qjﬁhﬁtfaq&~ffi BSH | | P12 | PS | PT1 | PXI | PTO | PXO <00 0000B
T
SADEN Slave Address | oy 0000 0000B
Mask
SADDR Slave Address A9H 0000 0000B
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1. B1TO¥EHIZF FEESCONFAPCON
STC89CSIRC/RD+ZRFI . HLIHAT LI A AN B A7 4 B AT #8127 A7 28 SCONFN 1
RERR I PR IR T RE 27 A7 25 PCON
AT R B A7 45 SCON H TR B A AT 185 1 LAE 7 sURI S s i Thg . A% Ul T -
SCON : AT feas (W AzF-4b)
SFR name | Address bit B7 B6 B5 B4 B3 B2 | Bl | BO
SCON 98H | name | SMO/FE | SM1 | SM2 | REN | TB8 | RB8 | TI | RI

SMO/FE: 4PCONF 4745 H [FISMODO/PCON.OAL A I, %47 T Wi A I o 2448 0 2] — A~
ToRAF LAY, @ UARTHEEC SR R B %A B DTS =
HPCONZAE 25 11 [JSMODO/PCON.6A7 OIS, %7 FISML— 2 15 72 5 4T 3845 10 TAF
J, WNRATR.

HrPSMO. SM14% R HI2H A e B AT I A 75 5K

SMO | SMI | TAE 7= | Thfigii s PR
SR HAT
0 0 HR0 | LA TR AESYSclk/12,
e

N 8’{jUART; SMOD x > 11 B H34 2%
0 1 71 e (2%MOP/32 Yx (GE I 2 113 H %)
1 0 72 9fTUART |(2°°"/ 64) x SYSclk R %4t TAEN iR

N 9f\UART, SMOD SF BE 1S L 2%
1 1 HR3 e (2%VOP/32 )k (FE I 2% 111038 %)

Y AL TARTE 12TACURT, B RT38 1% H 38 = SYSclk/12/( 256 - T H1);
M HLTAEEO TR, ERTSR 1% 3 = SYSclk /6 /(256 - T H1)

SM2: feir Ry 32 LB E AL, 7677 287 30, WSM247 41, RENAZ AL, N
MM T R A B FIRBSA N1 R I A S th Wi sk bR EIRUNT, IEH EHLE
sKep AR 3R . AERIA e Tk KLU B A7 SM2AT N0, AT A IR BS O R s i o
7EJ7 R, GnsSM2A 91, T R A FE BRI B 45 1AL B A B A7 A B SR AR A2 RT
N1 2772008, SM2 NoAO.

REN: FRVF/ZE LR ATRE A . it BAIREN, EIREN=1N 0¥ £ATHBCRES, 750
HFATHERRXD, JFIRENUE . AR AREN, BIREN=0, %R,

TB8: 172873, ©NERIEM BN EE, EHEHRAEMEGE0. Fla, 7T HES
P (PR A7 B 22 MLIE A AR e 7 Ml ot/ 5 ot Fr b 2647

RB8: 7E 2873, RBIEIMEIN EE. 7501, #SM2=0, NIRB8Z U211k
fir. 7704 FIRBS.

TL:  RIERWER P WbREM . E75R0, M7 RIEEIE BRI, R 3
AL, BITI=1, [ =N R AW, S A s 2 B 5246, BPTI=0. 78 HAth 7y =0
o DUAEAS IR T 4R R E P SRR A, D2 A AL
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RI:  BCh B REREN . 777200, M AT H0E 58 847 45 A el i1 | s B A7 RI=1,
] EATLIE SR AR BT, i S A W e A iR AL, BPRI=0. 7R HoAh 77 =0, SR AT 8RR
122 b o7 f ) B 2] P SRR r, BPRI=1 (@) AME L ILSM2UE R , Ui fE
fir, HPRI=0.

SCONWI T A AL nl @ L BN R AL T HZALNA “0” o SCONFITHLbE EE98H, Al i
hk, B ArHuhlk N98H~~9FH, TSI E . M HIE L SUESCONTIA KN AR, ik
A HPREBAE T — 4480005 —AMVLE E ISP RS KA/ . IR — kBT Rk B &Ir
G, W TBS R & F e, A& BB fME.

HFATIBE R BER: M—WiURIEE, W EShEMTI, BITI=1, &R Wb
M e — Wi B, NEREEAE B s B AR, HIRI=1, iR HE . @ FTIMRILL “B8062
7 RAMENIERK AW, B A AL R WA S5 S H AR 2 TUL Z R KA B, a7
T R 45 R P R B TIRIRDEEAT H A, SR 520 A AbEE . ERIE, PSR B SR b A7 250 AN e B
PEEZNELL, UAUEITEAEEO, 75 K B B — Ui =Rk 2 U B ) R

HE Y] 27 A7 25 PCONHH [ISMOD/PCON. 7HF W B 201, 72, J7 203 R R 2 5 I

%o

B Y 12 1) 27 A7 SR PCONKE A F

PCON : HJg#zH| a7 oy CRarfr5-4b)

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

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

SMOD: WWHEF LA . Y H BB A SMOD, EISMOD=1, Mffi T s 501, 2. 300K
FER IS SMOD=0, W& TAE 7 RN . "4 SMOD=0,

SMODO: i 5 A Rz HI67 . 24SMODO0=1, SCONZ %% ({ISMO/FEAT FH TFE (i i
Kil) ThRg; 24SMODO0=0, SCONZ {7 #% FF ffISMO/FEAL H T SMOT)fE, FISM1—itt 5
SE AT IO TAE 0. ZALRFSMODO0=0

2. BITOMIBE NS F2SSBUF

STC89xx A1) B i WL A 3 AT 11 G20 27 47 2% (SBUF) Il /299, PR &2 gEnh 88, SSBUF
(B A 58 BRORY 1% BA I N3, 1 SBUF I #AE nT 3R 13 R B a9 AN A 20 Sl ket I 7 4
AR TR, INMERSEHAR, MRS TH.

HATEIEN GG R T A8 AR EITERE T, £5 NSBUFE 5 4EH ~, 8
B NAH RO B B A7 4, AT TSN N 74T, HRIRA AR T2 1 dm A7 . AR 4
AR TAE T RSB “17 STBSHIME S NFEAL A AE R 55907, FFikiT K i%k.

AT IE I B A 2 S — DML B s o 75 )5 2RO B 7 K 87,  Hodh 7y 200y
Ofr. M—miEeUlsete, B Fas P IEE = N B AT B b 2R SBUFHY, L5594 2%
ASCONZ 725 FHIRBSAL . U0 5 1T SM2# 15 L iz i 2 O E4E T 20, RBSFISBUF A A 54
a5,

T B SCETE P S N 2R AR S FISBUFZE 52, M T B — M2 e 52K K HE e #8 for
AT ERBENSBUF 5, AL RIFFUGHRU R — M5 2, NN AE 1Z MU 45 SR AT ASBUFZE i 25
BEAREGE, 5 NRT— Wi YRR E S . SBUFLLIFAT 7 RIRAE A # BE s 2k .
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3. AL HIZF F 8 SADENFISADDR

AT I EZHLELE, STC89CSIRC/RD+R S H AL B T MALHLHE % i) 75 17 25 SADEN Al
SADDR. H: P SADENAE MM H I8 A5 25 77 28 (Mhhik ABOH, & A7{E H00H) , SADDRAZ MALHLE 27 47
2% (Ml 9A9H, 5 A7AE NOO0H) o

4. 5HRTOPFEHEXFFZZIEMIPH, 1P

AT DR RVFALESHL TR W R R A A TEA, TR BT S0V 5 A7 A R s R
IE: W Rvrarfrss (Affhz5-4k)
SFR name Address bit B7 B6 B5 B4 B3 B2 Bl BO
1E A8H name EA - ET2 ES ET1 EX1 ETO EXO0
EA : CPUME Ik ik sI6r, EA=1, CPUJFUT I, EA=0, CPUJSEMA Hh I Hid .
EARIVE /2 # rh W SR 2 gzl . B rh Wi e S R EA S #; H A = &+ R 5
LA T o AR g L

ES: BATH MR AL, ES=1, LA O9 W, ES=0, 21L& 47 09k,

HAT P T AIL Se e d% ) 2P S /PSHL T~ rh W e S 0 42 M) 5 77 4 TP/ TPHA - v 1L S8 4 ) 7
7o iR ST -
TPH: T T D18 2l 2042 1) 2 4745 i Ol iz SHIE)
SFR name | Address | bit | B7 | B6 BS B4 | B3 | B2 | Bl | BO
IPH B7H |name [PX3H| PX2H | PT2H | PSH |PTIH | PXIH | PTOH | PXOH

IP: I LSE T Hl A7 ek (WA 3-4b)
SFR name | Address | bit | B7 | B6 BS B4 | B3 | B2 | Bl | BO
1P BSH | name | - - PT2 PS | PT1 | PXI | PTO | PXO

PSH, PS: & [ 1 H it S gz il i
PSH=0 HLPS=0f, 11 B A s A AR S 2 o W (B 56 240)
MPSH=0HPS=1#}, & 1R BOAEARM Sy (52 1)
PSH=1HPS=0fF, & [11 9 W AE & e g A b (PR 5k 22)
MPSH=1 HPS=11}, H 1A s g b (Lot 4e3)
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8.2 BITOIL{E#RN

STC89CS51RC/RD+ZH) B HLIK AT I S 4 TAERE R, A3 B gm B2 4 SCON T 1)
SMO. SMIWE #E TSR, Hapatl, SRR3R BEE, BN KIEMBI 75
HAAH I AL AN L ME IR . ERER0H,  HR AT D E NI R a7 2 .

8.2.1 HRITOTIERRN0: REHIUFFR

RO, AT TEERSBA T AR, Y58 TEEETHR AR,
TR E NSYSclk/6. MM WL TAEAE 12T, HIl s 5 [E 2 ASYSclk/12. 4T L H
RxD (RxD/P3. 0) #td N, B Ak (SHIFTCLOCK) HTxD (TxD/P3. 1) #iH, Kk, Bk
A8 B, ARAIAE .

RO A B M ENPATEEE S N KB Z 8 SBUFFR A R s k%, H4T DEDE
8AL L LASYSc 1k /128 SYSce 1k /6 I 45 26 MRxDE i an t (AR B =i hr) »  RIE e Wibr B T1
B71”, TxDE W H RS A K (SHIFTCLOCK) . WIEIES-1H “Kik” Frx.

MEESAEMGE, MR, RIEEHESENDA &L (B ), RVFRxDAREEHE, [F
I SR TxD% H [FD RS ALk ob . — ot (847) HdiE ik e Felt, Sl ik & RA, HATIR
R, 2RSS EHRIERERT, LA TTEO.

RO R : R0 FRUS, BAT MR i R ARERL, RIRI=0, B {7 o0t il
SIREN=1H} 7 2 s AT A O F2 . B sh WG FEJ5 . RxD A AT I N it,  TxD A [R5 ik i
I, BT IR SYSe1k/1285SYSe 1k /6. Hbt FE W Ee-1+ “4ik” Frs.

RS R U (84) Ja, EHIE S EAL, PR ERIBE 1", EhBEHEIRS. 4
PR, @ i AR RTTEO

TAEFHER O, UAE0LZ NS HIAISM2, ([EAETBSALFIRBS L. B T I HF 2K [
SENSYSclk/128%SYSclk/6, Joid ey #efefit, B H i A ML B Ve A RS ALK

AT O TR ORI s = E 8- 1w

7R BB Al 0L, TXRIRXAEH #0404 P Mg SRAS 5 IR B TI=18RI =1, 4 “BR
T “IBENVERAF W, B CAENUE R A T IS 0 084 ) ) & TUE A RTE R A 7, 0 08440
R ITE SR AR AT TTEERI .
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INTERNAL BUS

WRITE
SESF RxD
- OUTPUT FUNCTION
[
P START SHIFT
SYSclk/12
0 TX CONTROL
»TXCLOCK  TI SEND
1
SERIAL
SYSclk/6 _n bORT
1| INTERRUPT TxD
£ B8 5% FH 7 72 1 1 A5 »|RX CLOCK RI RECEIVE OUTPUT FUNCTION
SIC ISP L RX CONTROL
REN:E)_> SHIFT
i START
Rl 1 1 1 1 1110
2 . INPUT FUNCTION
LOAD
SBUF SHIFT
READ
SBUF
INTERNAL BUS
WRITE TO SBUF
SEND L
SHIFT |_| |_| |_| |_| |_| |_| |_| rl_ TRANSMIT

RXD(DATAOUT)\_D0___ X_ DI X D2 X D3 X D4 X D5 X D6 X D7 [

TXD(SHIFT CLOCK)| | [ | | | [ | [ | [ I | I | |

TI [

__[1WRITE TO SCON(CLEAR RI)

RI |

RECEIVE

SHIFT M I M M I M M [ [REcEvE
DO

DI D2 D3 4 s 6 7
RXD(DATA IN) I 1 1 1 P 13 P P

]

TXD(SHIFT CLOCK)| | | [ | [ | [ | [ | | | | | [

K8-1 H AT LR OTNRE 45 ) S R an = 1
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8.2.2 BITOIL{E#E51: 8{LUART, F4FRAITT

MR ESCONKFISMO. SMI1H “017 B, HATIEAS W AR TAE. s N84
UARTHE R, —MifS B N1007: 17 &AL, AL EHE 7 (IRAr 78 2% ) A LA 5 (b o 4 28 ]
A, RIRTARBE FF AT W E . TxD (TxD/P3. 1) AKIEE S, RxD(RxD/P3. 0) Nizumizlis B,
AT DA L2/ RiEH AT .,

I 8-2 0 R AT AR X1 1 Ty R 45 M s 3 PR I W e i ) B

BRI RIESFE: PATIEERRIER, $ods b AT K& TxDH o M EHLHAT— %
H “SBUF “Hfs4 B sl B THEENKE, 5 “SBUF” 550 “17 A KEBIA FHEE
BN, FEBAITXIEH BT ITIA K% . KL &AL I E N 2 B 167 8t Bt [F 4 .

FEAL 25 17 25 B Bl AN Wi A5 F2 2 TxDw [ & 3%, XK AL ARFEAN “0” fEfh7. X4
BUE R I m AL B R AL AT e i AT B, BRSO B “17 , el ALEMEN
“07 , XAREFM, T R olER e — kB AHE L, KM R RIEES “SEND”
KA, TG R KE, HFEMTRAERMTI, BITI=1, (6 FHLE R Wb,

RO R S BAL I AU VAR S AZREN, EIREN=11, 202808 DLk & s
KK 160 A1) T8 2 KA B AT FRUAC T RXD, 244G B RxDw I “17 — “07 [ Bk AR 5t 5
shE AR e B s, FE LRI E A 160 Wit 28y, B IFFHIEZE AR AL 774 . RAL1673 40
T AR 2 Al e S AL A [E D .

1673 B B 16 RS B LR R (BEALHR U 8] ¥ 16554y, FEREAL I [A] 17
8+ OIRAS AL 2% XF Rx Dy I 3HA7 KA, Pl R X UCRFFE S “=F =" §I{E, B3
UCRFER /D2 AR E E, CACTHBR TP, $Emml Stk fEdah, nREBIEBIMEA N
“07 (RHESP) , WEMGA TR, EABRCER, JFEFRNT17—-"0" KBk, Rk E
FIEEM AR, MK e AN FARS, FRCARnEAER.

BRI B N FRUFE AL F A7 B A TARE N, B2 NI IFFHIA AL, M ah67 70" # 2
FENL P A7 28 R A dA ), AERXIEHI S AE I G — IR, SER—Mir e, 47 [R5 /2 DA
AN G

'RI:();

« SM2=0E I B 5 1A N1 .

MW BB E L, SLIBEERNSBUF, {5 1L 3 ARBS, BRI, HIRI=1, [AFEHLE
KW, & LR EAEA BRI L, WEEIRI M EEEE IR IF R, BRAMHE S, Bk
#8 8 REIIRXD 1 F 717 =707 HIBkAS, 48R — M. BRIE R, N AR E, o5
B BAFIF0, BIRI=0. @EHEN T, 478 E TETHEAR, SM2EE N0,

AT B SRR AR R R v AR, AT AR I R ER S I AT BRSBTS R A AR
4t
AT ISR R R =05M0 30 X (GE I 22/ B 2R 135 oK)

2 LT AEE 12THCRT, e A8 %8 HE 28 = SYSclk/12/( 256 - THI1);

M AL TAETEOTHANRT,  ERT A8 LR 2 = SYSclk /6/ (256 - THI1)
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INTERNAL BUS

Timer 1 WRITE
Overflow TO
SBUF TxD
’V
SMOD
=1
»{START SHIFT pata
TX CONTROL

4>-—> TXCLOCK Tl SEND
SERIAL 4_C(:I
PORT

INTERRUPT
> <16
SAMPLE
1-TO-0 RX CLOCK RI ls‘gﬁ‘l]:) L
TRANSITION >
DETECTOR START RX CONTROL gypy
1FFH

A

o BIT
»|DETECTOR | L 7

INPUT SHIFT REG.,
RxD (9 BITS)

LOAD
SBUF

READ
SBUF

Mol MM N M0 M 0 n fn n -’

WRITE TO SBUF

~ |SEND
DATA TRANSMIT
SHIFT m_n . fmn rmn mn imn [Tl
XD \ /D0 X DI X D2 X D3 X D4 X D5 X D6 X D7 Y STOP BIT
TI START BIT —
RX CLOCK

1 | 1 | 1 | 1 | 1 | 1
smrrar/ D0 X D1 X D2 X D3 X D4 X D5 X D6 X D7 Y st0PBIT
RECEIVE Jyrperecrorsaveieives L ML MWL AW A0 W0 OO0 o0
SHIFT m e n n T n n m 70
RI

KI8-2 AT LIS D RESE K 7s 75 I B AR Bk It

RXD
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8.2.3 BITOTEAER2: 9fIUART, RIS E[EE

SMO SMIPEAL N 10K, B 47 10 TAEERL 2. B 4T O TAERE 2 Nohr $4E =7 5 i (5
UARTHER, H—Wif (5 Sl 1AL AR inhr, SO SR (IRAZESR) , 1Al gmAE i (5
O H ) AL ZE AT o A% AT gn R0 (BRI ZdE) FHSCONH I TB8FZ i, W] # A4 B 15K
0, ELHALKPSW (25 /48 K 347 PAR 258 N TBS (TBSEE 7] 1 A £ HLIEAS o 0 i bk Hdfs b 2 47
SCRTAE B (AR IR AT) o B2l 55 947 £ Hi 2% ASCONMIRBS8. TxD N /K i%¥i 1, RxDA
Bl 1, DAA X TR AT B/ R 3%

B2 R RN

AT I A5 AR 22U 5 3 =25MOD/64 X (SYSclk 5 4t TAE I 4 4 28)

IR R R S A PCON T FISMODAL AT B, 24SMOD=1Hf, #%E$£1/32 (SYSclk)
; 4SMOD=0H}, #%$%£1/64 (SYSclk) , HTTFRSMOD RS N fir. 7T WL, AR S bt
A bR [ 2 1

PI8-3 A R AT 38 15 A5 302 (1) Th R &5 A7 73 B B et R a6 I P o

HHEI8-3mT 1, A2 IAH L, BRI AR VRIS A AR, KIER HTBSYE B4 AL 27
R BRI, HARTHRESE M FEAMFE, HEI/ ROIE AR FE i 7 A A F] .

MU AR BRI e — WUE B S L R 2 R B2 AT

* RI=0

« SM2=08# SM2=1, H HEUEIM %I RB8=1.

2RISR R R, A BRI B A AL F A7 2R 1 B R 25 ASBUFFIRBS 1, Jf B AL
RI=1, [FENIERFWAEEE, R FRKAE — DA, NI IR AL 75 77 4% T A 8
Ak, WAEAMRL, Tk ERFAH LS, HE CE AR R D N\ v kAR
R, BICE Wi EAE R

R, BRUREI 1 IE AL 5 SBUF. RBSFIRIG K.

T AT SCONH ISM2. TB8IF 1 B L EAS VML Z) €, NZ L EHeat 77 (E.
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INTERNAL BUS

ZERO DETECTOR|

STOP BIT SHIFT
»ISTART GEN. DATA
TX CONTROL
+16 TXCLOCK  TI SEND
SERIAL 4_G:I
| PORT
: INTERRUPT
» 16
(SMOD IS PCON.7) vSAMPLE
RX Rl
1-TO-0 LOAD|»
TRANSITION »|srart CLOCK SBUF
DETECTOR RX CONTROL gyjF]
IFFH

iii At

> DETECTOR
s

INPUT SHIFT REG.
RxD (9 BITS)

LOAD
SBUF

READ
SBUF

Mol MM M M 0 M 0 n n - n -’
‘WRITE TO SBUF

~ |SEND —
DATA TRANSMIT
SHIFT [ A ) A I )
XD \ /D0 X DI X D2 X D3 X D4 X D5 X D6 X D7 X TB8)Y STOP BIT
11 STARTBIT
STOP BIT GEN |
RX CLOCK
M | M M M M M M M M M M

RXD skt / Do X D1 X D2 X D3 X D4 X D5 X D6 X D7 _XRBS YSTOP BIT

RECEIVE
BIT DETECTOR SAMPLE TIMES
SHIFT nn mn i f [ qmn Mmn 10

RI [
KI8-3 HiAT M2 Th e 47 = B R B I T

193



STC89C51RC £ 1| 1 Fr HLIE TS
8.2.4 BITOTEER3: 9fIUART, F4FEAITT

HSMO SMIPEAL AR, B 47 O TAEER S, B ATIE S I3 ol 2dl 57 45 i 5 UART
P, H—WiRE BB A IAEIGAL, SO EHRA (RAIESD) , 1AL T gmARAL (5917 %L
) AR IR . RIERS AT gm AR AT (3R 94 5i4E) FHSCONH I TB8FZ (i, A& B N 18k0, B
F G PSWH )75 B AL 36 A7 PAE 25 N TBS (TBSEE il 1F A 2 WL A5 A ) s ik $e i An A,  SCnTfE
BRI E BRI AL) o BRI 5590 H % B ASCONIHRBS . TxD K%, RxD NI
H, DA TR AT el i
T3 RN

H AT R =20 /32 X G IR 28/ 1M 3% 10 H: )

M AL TAETE 12TBGUR, B3R 1A% H 28 = SYSclk/12/( 256 - THI1);

M ML TARTEO TR,  ERT231H%: tH 2. = SYSclk /6/ ( 256 - THI)

AT, BRI —FF, YRR 2R AT I PR 5 I AT B 1B ST R R R AR 2R T
W BT IR R R, =R,

FI8-4 4 HE AT I TAERL A I Dh B 45 M = B S L4 e/ s b 1 e o

HE8-4m] i, AEASFBIA AR, B ERS HTBS$E LA B AL 25 17 48 26 OB AL A [ A1,
HARThRed WA E, Hilk  RIESBESE RN FHEAMEE.

M A I e — S B R LR I L R A S

* RI=0

* SM2=08# SM2=1, Jf HAZU R K28 9K Ha L RB8=1

2 bR A R R I, AR R R AL B A7 A B 22 ASBUFAIRB8H,  FEE AT
RI=1, WM ENLERP B, R BB KA — AR, R AL 2 748 I Eds e
Mo ER, WABEARL. T LRZAWESE, Baloas XCE BT G R RxD i A i 1) Bk AR
HR, BT —hirHAGEE.

R, FRURE 45 1L 5 SBUF. RBSFIRIE % .

LA SCONHISM2. TB8IF 15 B LA MBS Vs I 205, N2 WL G5t 77 (#.
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INTERNAL BUS

TIMER 1 WRITE
OVERFLOW TO
SBUF TxD

ZERO DETECTOR

SHIFT patA
TX CONTROL

+16 TXCLOCK  TI SEND
SERIAL ‘_GZI
PORT
INTERRUPT
»| 16

»{START

SAMPLE
y

1-TO-0 RX CLOCK RI LOAD

TRANSITION SBUF
DETECTOR START RX CONTROL g1

1FFH
i i i A
BIT

A4

INPUT SHIFT REG.
(9 BITS)

»|DETECTOR | L 15 J

RxD

LOAD
SBUF

READ
SBUF

Mol MMM N 00 nm n n [nn’

[T WRITE TO SBUF
" |SEND —
DATA TRANSMIT
SHIFT m I n n non nn I'II—
TXD \ /D0 X DI X D2 X D3 X D4 X D5 X_D6 X D7 X_TB8Y STOP BIT
11 STARTBIT
STOP BIT GEN I [
RXCLOCK <16 RESET
1 w1 N 1 N 1 N 1 N 1 |
RECEIVE RXD brarrer/ Do X DI X D2 X D3 X D4 X D5 X_ D6 X D7 XRBS YSTOP BIT
BIT DETECTOR SAMPLE TIMES
SHIFT | | 1 1 1 1 1 | 1

RI

K18-4  Hi 4T LIS T RE 4 M s 5 Il S i/ R i e
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8.3 BITRBETRIFRINKE

STC89CS51RC/RD+ZR FI| . WL AT 18R A KRR i izt T AERE A [F 5, X T AEAR
ROAEER2, HIEEFR S RGBS Y Sclk FTPCONH [y B R ik 67 SMODA 5%, i =\,
TRIRE 203 I 7 R B4 5 SY ScIk FTPCONA A A, I8 5 52 i 28/ H B 2% 1 s BRT A N7 0 45 2 & A 2%
WEAH R, WX N2/ A 1B BRT M PR R R AR IR E, AHERA R AR, B
LI Pl 2 5 A2 AT AR 1) o

HFATEGEHE0, HERERES KGR SYSclkf % .

M PR PR P B FESTC-ISPYm 2 2% Hh ¢ B 5 ALUN6T/ XA, HgRrR =
SYSclk/12.

M AERE S P R P I AESTC-TSPR A2 2% A s B 5L MM 12T/ Rl i, FLURRRR =
SYSclk/2.

— H SYSclkif & H ¥ 5 WL P RE P IS FESTC-TSPYmFE 28 e B 4T, WU AR AT (5 TAEAR
ORI PRS2 [ 2 AN AR

FRATIEME TIER 2, R 5SYSclkd 54h, 5 SMODM A %,

HEARIEAN: FATBEBA2PF 5=25MP/64 X (SYSclk R Gt LA #hAiZ)

HSMOD=1H, JHFHE=2/64(SYSclk)=1/32(SYSclk);

*4SMOD=0I, JHFF#E=1/64(SYSclk).

HSYSclkif i i, BB BEPCONTF ISMODAL, Al FE MR, Fril, Xppf
R R AR ] 5 .

FATEAEBERIRIZ, R 2 n AR 1

R, 3P REFR=25MOD/32 X (S B 38/ VT A% 11K ) 2 sUBRTM Ly 4 28 R AR 2% v HE 2)
M AL TAETE 12THEURT, BT 28 1 /9% 2 = SYSclk/12/( 256 - TH1);
MR P LETEOTI AR, R 28 1H9% H % = SYSclk /6/ (256 - TH1)

T R B 28T BUgs UFIBRT MO B R R R AR AR B, v RUGHUIEBEAS R R 2., 175
SEFRN A 2 e B AT R BR AT AR 03 . AR, NIEBRAR R, SRR T e Ay B
FIBRT ST Y R R AR 28 v R 15 . SMODWIERE, N T ARE 75 BHAT T 7148 4wt vl sk
HLSMOD=051;

MOV  PCON, #00H : f#SMOD=0
MOV  PCON, #80H ; f#SMOD=1

SMOD R ki i L 542 fil] A 77 4 PCON i s iy — i, HAth &% 7 FX) L A 380 B AR 40 Si2 B 15 L
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R, R T e 8 AT BB LR R . N A H ] R I 2/ B 1)
i

SE I 28/ B8 1IR3 Y R0 SO BT IE] (BD) PN e i /it 528 1 mlods H i vk, Bilse
I 2%/ B8 135 Y R =12 I 2%/ B8 LK 38 S kU 70

STC89CS51RC/RD+ AR F HL 1B A E N 25/ 5048, e i 83/ 5eas 1 A 4% L1E
A M5 e e 28 AT 88 1 TAE 2 (8T EHBhES) VE N RH H R,

WE R A/ TAE T e = TR 72 (8L EBhESE) , TLI g A KE
FSYScIkZ 1273 SR A S ik . 28 A WL AR E 12T, TLIRIH5d Ak B FSYSclk4:
129 BRI ks 48 HL TARE6 TR R, TLIAI TS A K B T-SYSc 1k &6 43 0K ik vt 7T I,
SE I A/ 1003 R 5 SYSclk il H B EAE{ENA K, SYSclkili A, HrAlENECK, %
Wtk s . X — R,

e LT AETE 12T IR, S N2/ B8 106 L — YT 75 B I ) Ay«

(2°—N) X 128 Bh=(2°—N) X 12X

1
SYSclk
2R HLTAREOTHERIN 7 I 8%/ P58 Lt — UK 7 O 10

(2°—N) X 6K} 4= (2°—N) X 6 X

SYSclk
T2 15 8 I 2/ B AR R, R
LN CARE 12T, 8 I #3081 H =S Y Sclk/12 X (28 —N) ({R/HD)
MR HLCAETEOTIE RS, 2 B 88/71 488 1 193 HH =S Y Sclk X 6 X (28 —N) (JK/F)
HHSYSclk N RS BPAIEE, N FRE NI 8] 7 2.

AR, JEFTE R/ B O IR A A AR — o S AN AR 5 ST SRAS B A 10
TEAE . BRSSO F . NBUEVEEIANE, Bk 8os U 2.
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R AR R R S e S AT B 1 % S Al R
R RSEN ST 1E SR (T1x12/AUXR. 6=0)

. B G I g % ERT 281
A RAMEIE | smop | ‘
(MHz) cr | 5| HEEEEANE

J77R0MAX: IM 12 X X X

FE2 MAX: 375K | 12 1 X X X

T3 625K | 12 1 0 2 FFH
19.2K | 11.059 1 0 2 FDH
9.6K 11.059 0 0 2 FDH
48K 11059 0 0 2 FAH
5K 11059 0 0 2 F4H
: 11.059 0 0 2 FSH
1.2K 171986 0 0 2 1DH
1375 [6 0 0 2 72H
110
o |12 0 0 1 FFFBH

B PRI R B R

MOV TMOD, #20H s WHEENSEATEEER . T/ERFA2

MOV THI, #X XH 3 WEER N

MOV TLI, #X XH ;

SETB TRI s JABNER B/ BRI

MOV PCON,  #30H ;. W ESMOD=1

MOV SCON,  #50H ; WEPRITEE U

PAT EIRFEFFBOG, RTS8 Bt € I 2% /11208 L34 7 0 S A A7 3845 i A 5 sCATpe Ry
R BLE .
T Al ARy B BB R R E ., RN, A — kiR
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8.4 RITORUMIXIZRF (CIEFF AL mIZF)

1. CiEF:

/* *)
/* --- STC MCU International Limited */
/* - JHIRSTCIxx R HI FiL ML H AT I I BE (8-bit/9-bit) —=mmmmmmmmemmmmm */
L 3 eIy et e )T N — )
[ e S O R e Ry e — Y
/* */

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

typedef unsigned char BYTE;
typedef unsigned int WORD;

#define FOSC 18432000L //System frequency
#define BAUD 9600 //UART baudrate

/*Define UART parity mode*/

#define NONE_PARITY 0 //None parity
#define ODD PARITY 1 //0dd parity
#define EVEN_PARITY 2 //Even parity
#define MARK PARITY 3 //Mark parity
#define SPACE_PARITY 4 //Space parity
#define PARITYBIT EVEN_PARITY //Testing even parity
sbit bit9 = P2"2; //P2.2 show UART data bit9
bit busy;
void SendData(BYTE dat);
void SendString(char *s);
void main()
{
#if (PARITYBIT == NONE_PARITY)
SCON = 0x50; //8-bit variable UART
#elif (PARITYBIT == ODD_PARITY) || (PARITYBIT == EVEN_PARITY) || (PARITYBIT == MARK PARITY)
SCON = 0Oxda; //9-bit variable UART, parity bit initial to 1
#elif (PARITYBIT == SPACE_PARITY)
SCON = 0xd2; //9-bit variable UART, parity bit initial to 0
#endif
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TMOD = 0x20;
TH1=TL1 =-(FOSC/12/32/BAUD);
TR1=1;
ES=1;
EA=1;
SendString("STC89-90xx\r\nUart Test !\r\n");
while(1);
}
/*
UART interrupt service routine
*/
void Uart_Isr() interrupt 4 using 1
{
if (RI)
{
RI=0;
PO = SBUF;
bit9 = RBS8;
}
if (TT)
{
TI=0;
busy = 0;
}
§
/*
Send a byte data to UART
Input: dat (data to be sent)
Output:None
*/
void SendData(BYTE dat)
{
while (busy);
ACC = dat;
if (P)
{
#if (PARITYBIT == ODD_PARITY)
TB8=0;
#elif (PARITYBIT == EVEN_PARITY)
TB8=1;
#endif
¥

//Set Timer1 as 8-bit auto reload mode
//Set auto-reload vaule

//Timerl start run

//Enable UART interrupt

//Open master interrupt switch

//Clear receive interrupt flag
//PO show UART data
//P2.2 show parity bit

//Clear transmit interrupt flag
//Clear transmit busy flag

//Wait for the completion of the previous data is sent
//Calculate the even parity bit P (PSW.0)
//Set the parity bit according to P

//Set parity bit to 0

//Set parity bit to 1
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else
{
#if (PARITYBIT == ODD_PARITY)
TB8=1; //Set parity bit to 1
#elif (PARITYBIT == EVEN_PARITY)
TB8 =0; //Set parity bit to 0
#endif
}
busy = 1;
SBUF = ACC; //Send data to UART buffer
}
/*
Send a string to UART
Input: s (address of string)
Output:None
*/
void SendString(char *s)
{
while (*s) //Check the end of the string
{
SendData(*s++); //Send current char and increment string ptr
§
}
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2. JLERIEFT -

/* */
/* --- STC MCU International Limited */
/* - JE/RSTC89xx R ¥ B i WL ER AT I ThHE (8-bit/9-bit) —---mmmmmmeemmmm */
LS 3 I Y il e A TR Y o] ———— */
G TEIE S I e e SEOTiL Co 2 — *
/* */

;/*Define UART parity mode*/

#define NONE_PARITY //None parity

0

#define ODD_PARITY 1 //0dd parity
#define EVEN_PARITY 2 //Even parity
#define MARK PARITY 3 //Mark parity
#define SPACE_PARITY 4 //Space parity
#define PARITYBIT EVEN_PARITY //Testing even parity

BUSY BIT 20H.0 stransmit busy flag

ORG 0000H

LIMP  MAIN

ORG 0023H

LIMP  UART ISR

ORG 0100H
MAIN:
CLR BUSY
CLR EA
MOV  SP, #3FH
#if (PARITYBIT == NONE_PARITY)
MOV SCON, #50H ;8-bit variable UART
#elif (PARITYBIT == ODD_PARITY) || (PARITYBIT == EVEN _ PARITY) || (PARITYBIT == MARK PARITY)
MOV SCON, #0DAH ;9-bit variable UART, parity bit initial to 1
#elif (PARITYBIT == SPACE_PARITY)
MOV SCON, #0D2H ;9-bit variable UART, parity bit initial to 0

#endif

s
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MOV  TMOD, #20H ;Set Timerl as 8-bit auto reload mode
MOV A, #O0FBH ;256-18432000/12/32/9600
MOV  THI, A ;Set auto-reload vaule
MOV  TLI, A
SETB  TRI ;Timer] start run
SETB ES ;Enable UART interrupt
SETB EA ;Open master interrupt switch
MOV  DPTR, #TESTSTR ;Load string address to DPTR
LCALL SENDSTRING ;Send string
SIMP  §

TESTSTR: ;Test string

DB "STC89-90xx Uart Test !",0DH,0AH,0

S
;UART?2 interrupt service routine
*/

UART ISR:

PUSH ACC
PUSH PSW
INB RI, CHECKTI ;Check RI bit
CLR RI ;Clear RI bit
MOV PO, SBUF ;PO show UART data
MOV  C, RB8
MOV P22, C ;P2.2 show parity bit
CHECKTTL:
INB TI, ISR_EXIT ;Check S2TT bit
CLR TI ;Clear S2TI bit
CLR BUSY ;Clear transmit busy flag
ISR_EXIT:
POP PSW
POP ACC
RETI
S
;Send a byte data to UART
;Input: ACC (data to be sent)

;Output:None
; */
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SENDDATA:
JB BUSY, $ ;Wait for the completion of the previous data is sent
MOV  ACC, A ;Calculate the even parity bit P (PSW.0)
INB P, EVENIINACC ;Set the parity bit according to P
ODDI1INACC:
#if (PARITYBIT == ODD_PARITY)
CLR TB8 ;Set parity bit to 0
#elif (PARITYBIT == EVEN_PARITY)
SETB  TB8 ;Set parity bit to 1
#endif
SIMP  PARITYBITOK
EVENIINACC:
#f (PARITYBIT == ODD_PARITY)
SETB  TB8 ;Set parity bit to 1
#elif (PARITYBIT == EVEN_PARITY)
CLR TBS8 ;Set parity bit to 0
#endif
PARITYBITOK: ;Parity bit set completed
SETB  BUSY
MOV  SBUF, A ;Send data to UART buffer
RET
¥
;Send a string to UART
;Input: DPTR (address of string)
;Output:None
; */
SENDSTRING:
CLR A
MOVC A, @A+DPTR ;Get current char
Iz STRINGEND ;Check the end of the string
INC DPTR ;increment string ptr
LCALL SENDDATA ;Send current char
SIMP  SENDSTRING ;Check next
STRINGEND:
RET
END
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8.5 W&

STC89C51RC/RD+Z F1| 5 Fy LA 53 47 A5 MR8 HL W T 70 WL A5 AN 2 HLIEE P A R
S A 4RO LIS -

WRFHA805 1N H RGHBER LT, FPEEAT0 & 470 H#MIE (TXD—RXD, RXD—
TXD, GND—GND—#) , BInJsZELXALE . AN THEINEFES, #b@E & EFETHT,
AR FIRS—232CERS—422. RS—485FrAEHAT XALIEAS, WIS REZ [HRH—HEREH
A, P IEE & IR T, S IEAE S .

TxD RxD
8051 RxD TxD 8051
GND GND
1

SRR LS I, B AE BT L E A A R AL B OB P . Bl
B A LS A A A <P R

A 0T 435 FH 24003 KR AL S 2, RS A4S Y Sclk=6MHz, F WL & %8, 2L
B . AEXWLUFIRE SR, e HHLRZE — MG S (Bl “06H” ), LA Z 0L
AT AR, MBI R S G, AR RCEdE, Wkl “00H” 1EANEES,
BNR “OSH” RonBAREeEE, s FHILRBEERRBIZHKNEFS “00H” 54
TERBAESN BB A 2 h A BRI — RIEG 2, TGk LLH 2R IEIE S, B ZHEE
ek, HORIERERE R

| %m | B | sag2 | s | - | HdEn | Bssea |

FHi B WAL LR IE R EIREAEG

a1~ BEn: HHLE H ZHURIE i ;

SN A AT, BIEL e B, X (DA TFIT N E RIS AR Z AL

CHUVRIE AR “RGAT” H W SRR Mn N B 2 15 1IE# . & REUSCIE B, 17 FR LI &
“OFH”{E5, % W AR “FOH™E 5 . HHLAAAEZERE LR IFH “OFH” 155 4 B 58 R E AT
%, REIEA KRR, Sugksen, =EEE.

ANFEFBEEER, B4 B WEHBA—F, BXRFHR. 2T ERRETHAENRE
SE3E, AR 345 AN BE 1A ) 591 10 I o

STC89CSIRC/RD+AFI A HLH HFATIE(E, W EECRH &Rk, WrlRH B3k k.
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(D AT AXHLIEAE ARz

OF PR TRFFB
TEOSFHLURIE TR PRI o

IR

v
Hihb 354 DPTR, K iT4 s
R7, FZ56 a7 47 #4sR6 B YA

y

4
AP (55 06H

L AL

PR IERE N
(a) WHPRWE: EHENZR/EEIERBER. TEFR2, HEEHE3H, SMOD=1. ¥

e K2400 (BL/FD)

(b) HiTHGERE: FPEMGEHTNL, AT

(c) PIHBRAMFI TAEFF A28 E : 3IHM3OHSE TLAFBURIE SR e Hhbl; 2FHERTAZ K
KIEFIEIEEA K ReN BINFI R 1788
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LR IE IR TG B
START:

MOV  TMOD,

MOV  THI,

MOV  TLI,

MOV  SCON,

MOV  PCON,

SETB  TRI
ST-RAM:

MOV  DPH,

MOV  DPL,

MOV  R7,

MOV  R6,
TX-ACK:

MOV A,

MOV  SBUF,
WAIT1:

JBC Tl

SIMP  WAITI
RX-YES:

JBC R,

SIMP  RX-YES
NEXTI:

MOV A,

CINE A,
TX-BYT:

MOV A,

MOV  SBUF,

ADD A,

MOV  R6,
WAIT?:

JBC T,

JMP  WAIT2
TX-NES:

MOVX A,

MOV  SBUF,

ADD A,

MOV  R6,

INC DPTR

#20H
#0F3H
#0F3H
#50H
#30H

31H
30H
2FH
#00H

#06H
RX-YES
NEXTI
SBUF
#00H,
R7

A

R6

A
TX-NES

@DPTR

R6

5

TX-ACK ;

BCEE NS AT B UER . AT 2

T E I U 5

$OYIE
% B SMOD=1
Ja Bl E i)

W B IMTRAMEIE 54
DPTRAIME

RIE AR EERT
ZINFNZFAEAROTEO

}E%ﬂ%q%% “06H”

SEFERILFENIE S
AR IETEFEWATI

Hkr ZHLRIE S S
R BIREAE S, MR

BRI SiEA

HIWTART “00H” , 75 ML IFI(E S

}E%ﬁﬁ%ﬁn

}%ﬁﬁﬁ%
MANEBRAMEBUAK 32 5045
RIEH AR

DPTR{54T T
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WAIT3:
JBC TI, NEXT2 s FIWT— B E R % S
SIMP  WAIT3 s HRRRIESE
NEXT2:
DINZ R7, TX-NES ;IR %A A R A
TX-SUM:
MOV A, R6 s RIERINFIZ AL
MOV  SBUF, A
WAITA4:
JBCTI, RX-0FH ; }
SIMP  WAIT4 ;
RX-0FH:
JBC R, IF-0FH ; }
SJIMP  RX-OFH 3 ) SR LRI B E S
IF-0FH:
MOV A, SBUF; ;
CINE A, #OFH, ST-RAM ; ) Fllbif&4 2 &4 B, 75 0 3 k%
RET ; IRA
NI TR F B
FRCRE 7 B ) v L

(a) PAFREEVIGN: FRIERT;
(b)  HATIEEVISGE: FIRIERT;
(c) HHBRE:
PMEBRAM 31H. 30HHL7CA7 A G2 i [X 1 il
R7T— 3R AN Z A7 4%
R6—— RN ZF 1735
() FHEHPLEZES: “OFH” NEWIER, “FOH” NfEiHH, “00H” AR EZIC
i, “OSH” REAEN.
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NED LS BT AR TR R A

| s diro |

A4

HhhikFEFDPTRIBE
R F A7 A0

Y
BeVFI 5

F06H?

N
v
I F L[] 326 15H
Jia] FEBL [ 3% 000

PR I Z

BT RE P i H:

TART:
MOV~ TMOD, #20H
MOV  THI, #0F3H

MOV  TLI, #0F3H
SETB  TRI1

MOV  SCON, #50H

MOV  PCON, #30H
ST-RAM:
MOV  DPH, 31H

MOV  DPL, 30H
MOV  R6, #00H

¢<
| e e rav|

!

HotEFREIDPTRNL

Bl e 2
Y

el

AL IERG ?
N

Iia) FE L[] 3% FOH

I FHBL AT 12 0FH

;}%Wﬁﬁ%ﬁﬁﬁﬁ
s JABIER ST R

B AT E T, SRR

SMOD & 13/

; }&EDPTRE‘&@E
BRI A7 45150
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RX-ACK:

JBC

SIMP
IF-06H:

MOV

CINEA
TX-00H:

MOV

MOV
WAIT1:

IJBC

SIMP
TX-05H:

MOV

MOV
WAIT2:

IJBC

SIMP
HAVEL:

LIMP
RX-BYS:

JBC

SIMP
HAVE2:

MOV

MOV

MOV
RX-NES:

IJBC

SIMP
HAVE3:

MOV

MOVX

INC

ADD

MOV
DINZ

RI, IF-06H
RX-ACK
A, SBUF

#06H, TX-05H

A, #00H
SBUF, A

TI, RX-BYS
WAIT1

A, #05H
SBUF, A

TI, HAVEI
WAIT2

RX-ACK

RI, HAVE2
RX-BYS

A, SBUF
R7, A

R6, A

RI, HAVE3
RX-NES

A, SBUF
@DPTR, A
DPTR

A, R6

R6, A

R7, RX-NES

s PIRFINES, R

IR
RO

H IH:IJLH;, 7:71_
 FIWTREILE S IEM 2

. }[ﬂEﬁmﬁ% “O0H” , [AlEpEIk

; [HRHLAIE “05H” 1Y
. RIEWES

(5] FE T A

s SERFRERICEE A 2L
s HEPAHUWUERT.R6

: }%qwﬁmﬁ

s RCE A AN SMERAM

TR I

s FUWT I A T e
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RX-SUM:

JBC RI, HAVE4

SIMP  RX-SUM ;}”%%W&&ﬁ
HAVE4:

MOV A, SBUF ;

CINE A, R6, TX-ERR ; } Wt 75 IR
TX-RIT:

MOV A, #OFH ;

MOV  SBUF, A -}m%ﬂkﬁﬁﬁﬁﬁﬁu
WAIT3:

JBC I, GOOD

SIMP  WAIT3 }%“%
TX-ERR:

MOV A, #OFOH s M ANUKRIE B ARG S

MOV  SBUF, A
WAIT4:

JBC TI, AGAIN s SERFKIRSE

SIMP  WAIT4
AGAIN:

LIMP  ST-RAM s AR [EEET AR
GOOD:

RET s AR IERRIR ]

(2) T OO LIE LS R AE 24451

EIRZ N A A, XHLEAE Xy 8 — 75 2K A A 75 A L3 B (5 208 . T STC-
89CSIRC/RD+ AR FI| L A WL B3 47385 A XL, HoAWr 248 R4t — N e b 5 & N
AT LASE B b v WA A A AR 45 S, BDRRIR/ R GE ) AT &% B G SR A b, e S A s R LR AS
FE S SR W, g8 NE— AN E N, 20 R AR 55 R Y B R A I E N M
HIAR S5 A2 AT Ab H

XE, fEUL BRI SCHE, B CRIED ARUERTUERE (MBS , 207 R
W) 2 FH PR i —2 ) 5 AT S .

TEF WIS R, 75 WE =AM S AR A W Fr U A5 B2 WY (5 518 2 5 ds e
H, REIRLZRIG, B FERS: NERAM32H G SR A S fE 2, 33HH AR
IS 25 free, friihl7FH. 7EH. 7DHAFRES .
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ZALFRSCH B i 55 R P37
R b T7 30, MR AR h 2 HEE I A R SR AT AR Y . AR B B A A A

FRRAMI) ¥ i bt 75 78 ERE PP P e

EREFP:
ORG
AJMP
ORG
LIMP

START:
MOV
MOV
MOV
MOV
MOV
SETB
SETB
SETB
SETB
MOV

MOV
MOV

SETB
SETB

0000H
START
0023H
SERVE

TMOD,

THI,
TL1,
SCON,
PCON,
TR1
7FH
7EH
7DH

#20H
#0F3H
#0F3H
#50H
#30H

31H, #10H

30H, #00H
33H, #00H

EA
ES

; HERTMEFRGAL

s Ferh Wik S5 RE e Ab

3 B SCERN AT EES e, TAE 2

; }&E?}i‘z%%?ﬂﬂwﬁ/@

s WEBITEGE AL, IR
;% ESMOD=1

;A Bl 4

s WEAREAINI

HURE HRNSC ) Bl A7 i T AN ERAME)

; }@&é‘ﬂﬁhﬁmom
: SRINFIEITIFO

: }ﬂ:aﬁ

212



STC89CH1RC F A ¥y HLFE T

Hh T 55 R P«
SERVE:
CLR
CLR
PUSH
PUSH
PUSH
B
JB
JB
RXSUM:
MOV
CINE
TXRI:
MOV
MOV
WAIT1:
INB
CLR
SIMP
TXERR:
MOV
MOV
WAIT2:
INB
CLR
SIMP
RXACK:
MOV
XRL
Iz
TXNACK:
MOV
MOV

EA

DPH
DPL

7FH,
7TEH,

7DH,

A!

A, 33H,

A,
SBUF,

TI,
TI
AGAIN

SBUF,

TI,
TI
AGAIN

SBUF,

RXACK
RXBYS
RXDATA

SBUF

#OFH

A

WAITI

#0FOH

WAIT2

SBUF
#06H

#05H
A

TXERR

5 KA
5 3 BRI T SRR A5

BIntrey

W1 H D
& E
i
P
b3
i

s PR AR IR AN
o FUWT A R 1 IR

:}ﬁ@ﬂﬁ%ﬁWE%%%“WW’
RS

s VR A FR T SR AR AT
: HRAR AL

;:}ﬁ$ME%%W$%%%“mw’

SR

s IR Rk R T SRR
; FRgE b

3 AW SIS “06H”
s @ ab
; APy, U TXREE

s BB AR IS S, A LA

“05SH” , R KIFENY
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WAIT3:

JNB TI, WAIT3

CLR TI

SIMP  RETURN
TXREE:

MOV A, #00H

MOV  SBUF, A
WAIT4:

INB TI, WAIT4

CLR TI

CLR 7FH

SIMP  RETURN
RXBYS:

MOV A, SBUF

MOV  32H, A

ADD A, 33H

MOV  33H, A

CLR 7EH

SIMP  RETURN
RXDATA:

MOV  DPH, 31H
MOV  DPL, 30H

MOV A, SBUF
MOVX @DPTR, A
INC DPTR

MOV  31H, DPH

MOV  30H, DPL
ADD A, 33H

MOV  33H, A

DINZ  32H, RETURN
CLR 7DH

SIMP  RETURN

SR RIE G

s BRI A

s RYCEI MRS S, ik “00H”
;s RUCEI R RIS S, ik “00H”

; SHRPRIETERE
s BT

s VBRI FR &
 HARSE I A0

s RUNCE B YL
: AEAN32HE TG

TR R NN

. TERAUR O
s RS I

BB AP A b AR T

. TR
KBRS RAM
LA

;}ﬁﬁﬂm%ﬁﬁ

TR R INAN

. FINACR B R
BB
BT
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AGAIN:
SETB
SETB
SETB
MOV
MOV
MOV

RETURN:
POP
POP
POP
SETB
RETI

7FH
7EH
7DH
33H,
31H,

30H,

DPL
DPH
EA

#00H
#10H

#00H

s W brEAL
s RINAEITIEO

;}WE%W&%%WB%%%

: IRE I

Il
&l

LIRS R, ORGAREFBULMIE S, EREFILGI, & R g fe Fr Ul W% 7 B

R aG L .

AESERRRLFI I £ 2R, T ELR B A LI SERLZ AT (5 S, TR, B
IR, UGB TR %

215



STC89C51RC £ 1| 1 Fr HLIE TS

8.6 LB

R Z SN R4, FEZ SN TAE. STC89CSIRC/RD+R S H 5 LI
AT IEAS 7 A 3 B 2B ThEE, WM RS M UEE RS, FTEDNEX T EMM
REVEE RGEEHER .

TxD

8051 RxD /Y 1 2

\ 4 \ 4 Y
TxD RxD TxD RxD TxD RxD

8051 8051 8051

EEDy— G ENATLE AL 2R T2 PUEME RSt BN S5 G WHLEME, A
WL [ (A5 0 AU 0 O K

(1) ZHIEME R FEA JE B

EZHUBEE RS, NREEN (KiE) 528 MH B0 2 fEmlfs, #1738
fZ 52 HL A4 R BE 77 MCS-51 A% . 5 HLA 5 AT I8 5 15 1] 25 7 83 SCONT 5 L HLB(F iE B A7
SM2. GFEFESM2=1, BITEETETHR2EFRS, KiXRiEE X TBSHI K E LXK BT &k
B AR (TB8=1) B ZFHEM (TB8=0) , Ui XT# IR BIRBSHATIRA: 24SM2=1,
FHANEIRBS=1, NIHZH A A HhEmT, K iZmi N 253 ANSBUFH, FHEBEARI=1, RICPUERH
Wr, HEATHBHEDPOUAREE; FRBS=0NEHEDN, KA THEER, BUHKEEHEFR. #SM2=0, NIT
WA Mk A A R i R, B AIRI=1, HCPUIERAIr, izl 2% NSBUF. #EiJEH
HE, ASZELZ AL

ST R MM ZHOEE 2%, MPLIRHEE R0, 1, 2, «-, n. SEMEBHGEES KSR
T

O BAEEBMHLHISM2=1, T REBEWHBEWRES .

@ N SeRIETI b E B, K TBS B N1, VLR REIERZ Rk,

® AT MHLE IR bl e, &% BRI R B NI B R bk 5 A KL B Hb kb A8 B
B AT HUCSE ARSI T HEMHL, TESM2=0, #ERBRN EN REREED, BEES
TR e A LB, MPNAESHE ML, AE4ERrSM2=14/28, X35 & SREEHE MR
FHER, BN RN A EAE Wi N B A NSBUF, AREAL, RI=0, ALr=4dhligR, HEWH I
ik
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@ FHIERIEFTE WS, BE KL —E S WEE, HAm
TB8=0, AR NEHREMI.
® 4 EHLEAR WHLIE(E B (8] 0] & e Bk, S0P AR ML, R

B TF-HE B 3 115 R EHLE SR MALES, Pk E HSM2=1, XT3 5 ENLRZEMEIE
NS

EIR R A A T SR

(2) ZHLIEF R R

BT S ATEERAE G HE 6% B &M KRG M #HAT(E 1%

I A T B I )30 £ R M e Fe e 2058, ME NIl E MV AT, PRCESR™ % 58
B, AFEFGEEER, RN EBAME. E£ZPUEERSGHES RN HERSZ, HINE
HAR A X B LARAE —BEWT .

FEMENRZHERE RS, RUBCE2556 AL, & AHLRIHEES 3 900H~FEH.

@O Y MAFFOY 2 MILEIE R a2, a2 & AHLIKESM2=DIRZ, MR ERICENLRH
By,

@ FEHFIMMLGERSE T FEL . FHLE Se R IEHIEREIY i, B -k i MALEE A ML hE
BEHL, ZIAFMHEFISTE EHLE R SRR N R I G A7, SRR KRR 5
AP EOR BEANLPRAS, HFENLHWOIRSIES, EHLEDIFUE RS s g i, &
1% BRI B — WA AR S A B

@ 2y ENRERHLTN:
00H: ZE3R ML CE A B
01H: ZESR ML IEFHE B ;

HAh: dEvkm4 .
@ MHLEFPRE M RL E N :
B7 B6 B5 B4 B3 B2 Bl BO

ERR 0 0 0 0 0 TRDY RRDY

€ #HERR=1, MHLEWEIFEREM 2
A TRDY=1, MWMLAKIEHER L
FRRDY=1, ML e &k 4 ;

© HAth: ditefH SRS .
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(3) BFF2H
FESEBR N AR S R R AN K R, RGESEIN AT — E ZR DA K Al R i
Z AR Wz i 5 3, (ERE e R B PR s 32l 2 SR 4 R i 1 ) LR M o SR T
2o RE R ET . 3% BLAL LA e 1 7 SO 61 ] B4 E— ML 18] — S — @5 8K A
© EWURIEREF
2N ELRR B A7 AL Y FERAMA, BB 8 ik 95 1H, B HK BT 5 0H
JoH, A RKIERIIAIGM . SHOESER M TR, B (e B A i i 25 72 17 58

B TN ERIEN, ERRAOETREFMMA G, HERTR B 5P RS 01T .

AL IPSW » SHIFOAR AL AR A B AT &niE B 2 B R i% 52 B .
TR ENLFI#S MU LB, W ARGk H TAEFAF 4 X 1R0~R7 .

TR IERE 71 5
ORG 0000H
AJMP  MAIN
ORG 0023H
LIMP  SERVE
MAIN:
ORG 1000H
TXCALL:
MOV  TMOD,
MOV  THI,
MOV  TLI,
MOV  PCON,
SETB  TRI
MOV  SCON,
SETB EA
CLR ES
TXADDR:
MOV  SBUF,
WAIT1:
INB TI,
CLR TI

#20H
#0F3H
#0F3H
#80H

#0D8H

#05H

WAIT1

; He LR
s RIETPWT R SS RPN
s RS TR

s ERER

s RIETREFPAN

; WHEENSATEE LER . a2
s WEIRFEE 240047 /F)
: BH/ISMOD

s RBER SRR
TS, VRN, TBS=1
s JF Pk S AL

s ARIE AR ATEAE

3 SIEWEIY ML

R

s BRI W SRR

k. W

LlE R
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RXADDR:
INB
CLR
MOV
CINE
CLR
CLR
MOV
MOV
INC
SETB

RET

SERVE:
CLR
PUSH

PUSH
CLR

SETB
TXDATA:

MOV
WAIT2:

INB

CLR

INC

DINZ

SETB

CLR
RETURN:

POP

POP
RETI

RI,
TI

A,
TB8
PSW. 5
08H,
0CH,
0CH
ES

TI
PSW

RS1
RSO

SBUF,

TI,

TI

RO

R4,
PSW.5
ES

PSW

RXADDR

SBUF
#05H, TXADDR

#50H
50H

@RO

WAIT2

RETURN

i SRR MLIE 2 A A L b

s B PSSR bR &

¢ BEELAIHLIENZ I A LA
 JUIWTIEI RS, A EE
o MBHEARZE, EAITBS=0, v &
. HAIFO=0k5 E AL

s RIEBIEHHETR £ XRO

; HEYLK AEIRRA

s BB RN

; FOVFHATIEAE b

s IREIERT

3 HIWTIRSFET B, JE WS SRERETI
; } IR
;:}ﬁﬁiﬁ%ﬁ%BI

3 RIBEHRYK E s

s BRERIEEEE

; BAITI=0

; HbhEFRER N

s BRSO k% SE, HORIE]

s CRIESTEEENFO=1
s RMERAT AT

; } REZ 7

; IR[E]
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@OMFLIZRRE P

FHUSIE R RF A IE, - BT ML, 25 A P ASH Ltk B A AR TR [m] 5 5 7
AHUthE, WEHEAB I IESS EHUEARE, I IRE T NUAE R R S BE WL, JFAF TR
TN ERAMFI60H T, %?ﬁ%i‘%q&E’J?ﬁ(%ﬁfﬁﬁﬁﬁﬁli%lHﬁ'jéﬂhhtEI’JV\]jBRAMﬁfEEP FEfF
IR IEH20-0H 20- IHRLAEARE AL, FISRABTH S R bt . Bl S K FE 2 it 1 7
2FH. 2EHM A7 B0 A7 OO 5 O i B R 41 . #5 MWL P i h - 162

E
#5 PSR 75 1
ORG  0000H
AJMP  START s HBERFER
ORG  0023H
LIMP  SERVE s MR IBT N 1 iR 55 A2
ORG  0100H
START:
MOV  TMOD, #20H s EREFE: WIIGWARY, WEER
MOV  THI, #OF3H s e/ THEER ERT . TR A2, W
MOV  TLI,  #0F3H s B N240007 /R0 1A S HIME
MOV  PCON, #80H ; E{7SMOD
MOV  SCON, #0FOH s WEBRITTR3, ATk, SM2=1
SETB  TRI s JHBER 2T A
SETB  20+0 ;
SETB 201 ; }Eﬁ%ﬁﬂal
SETB  EA .
SETB  ES ; }?Frhliéﬁ
ORG  1000H
SERVE:
CLR  RI s IR RUUAE SR T bR ERI=0
PUSH A ;
PUSH PSW ; }I W tri
CLR RSl .
SETB RS0 5 } W TR 8 X1
JB 20+ 0H, ISADDR s HIWTAR TS A2 ki
JB 20+ 1H, ISBYTE ; FIWR S 2 HEE K
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ISDATA:
MOV
MOV
MOV
INC
DINZ
SETB
SETB
SETB
SIMP

ISADDR:
MOV

CINE
MOV

WAIT:
INB
CLR
CLR
CLR
SIMP

ISBYTES:
MOV
MOV
MOV
MOV
MOV
CLR

RETURN:
POP

POP
RETI

RO, 2EH
A, SBUF
@RO, A
2EH

2FH, RETURN
20 - OH

20« 1H

SM2

RETURN

A, SBUF
A, #05H, RETURN
SBUF, #01H
TI, WAIT
TI

20 < OH

SM2

RETURN

A, SBUF
RO, #60H
@RO, A
2FH, A
2EH, #61H
20« 1H

PSW

A

ZHLEFETT AT 2R 2R, EHI
Xf ¥ A ATEAS AR RO R T, W Il R AL w47 SR 3 AT I IR AT /O M, S
BRSSP ATIEE R O AN, B, SATITEINL, Bondsss. XEMA 247,

s HAEIREHERO
L& e

s HdEIRE N

s FUBT R B e 75 ?
s W bniEAL

s HAWE I, kAl

FEHLHERERY, S AL

FAFFER, ANFF IR [a]

; MFF, KIEEES “01H”

s SR RIELE R

: JE0TI, 200, SM2
: JHOTI, 20«0, SM2
: J50TI, 20«0, SM2
; IR

s BRSCEE K ot
3 BRI NN ERAM
; 60HHLyG X 2FHHL TG

;. BEHhb61HT2EHH G

’ }
]
5

; IR[E]

=~

VSRR

BEE—-NAE T RRNA, NESE.
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2595 STC89C51RC/RD+ZAFIEEPROMAY N A

STC89C51RC/RD+ZR 41 B F ML N 3842 B T FIEEPROMSZ 55 #2723 6] = 4> FF 9, B ISP/ TAPH;
ARAL¥s N EData Flash24EEPROM, 485 RH7E1073IK LA L. EEPROMA] 43 N#5 T B IX, 445
XAE5127 . AR, R — RAS SBR[ — AN B3 X, AN 2 R — IR A e ) 00 i
TEARNFEEX, A B AR R R 2 1 s X AT 1Y

EEPROMAT FH TR A7 — L6 75 B /e N i R B OF B A R S8R . fEH P T
W, BT DAY EEPROMIEAT 719 52/ T AR/ s X B B B4 o 7E TAE R Vec KBS, EWAZ
FTEEPROM/ TAP#AE

9.1 IAPXZEEPROMETIEYETRINGER RN 4B

o NN Ak J 755 o
s Hii A | e Lop | Bt
ISP DATA | [SPIAP Flash Data | gy 1111 1111B

- Register
1sp_ADDRH | 1SPAAP Flash Ad- 1 gy 0000 0000B
dress High
15p_ ADDRL | [SPIAP Flash Ad-\ - p g 0000 0000B
dress Low
ISP._CMD ISP/IAP Flash Com- ESH | - | - | | - | MSI | MS0 | yxxx xx00B
- mand Register
ISP_TRIG ISP/IAP Flash Com- E6H XXXX XXXxB
- mand Trigger
ISP CONTR ISP/II;z;gg?trol ETH [1SPEN]SWBS| SWRST [ - [wr2] wri [ wro | 000x x000B
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1. ISP/IAPH#EF f7 22 ISP_DATA

ISP_DATA : ISP/IAP#AE N 1 £ 48 77 A7 4% o
ISP/IAP MFlashis t (19 80H BUZE AL, [ Flash’S (¥ 44 5 75 /e itk b

2. ISP/IAPH#iit 25 7785 ISP._ ADDRHAIISP_ADDRL

ISP_ADDRH : ISP/IAP $§:E i bl 25 7725 15y )\ (. 1% A7 A7 2 btk W E3H, 54 5 15 900H.
ISP_ADDRL : ISP/IAP #4E i (bl 25 A7 2%\ o 3747 25 bl A E4H, A7 5 {8 N00H.

3. ISP/IAP# & F 85 ISP_CMD
ISP/IAPfi & 27 A7 45 IAP_CMD#S R 1 T
SFR name Address | bit B7 B6 B5 B4 B3 B2 Bl BO
ISP CMD ESH |[name - - - - - - MS1 MSO0

MS2 | MSI | MSO |4 / #fE Bk

0 0 0 |Standby FFHLEE, TCISPHEAE
0 0 1| W P P X % Data Flash/EEPROMIX. 7 33 4T 5451
0 1 0 | MFH R L X 4 Data Flash/EEPROM X ” #4774 4t 2

0 1 1| A B R A X 6 Data Flash/EEPROMIX " BEAT 3 [X 4 64:
T LE R GEISPREFE X I AT AT FH 7 S F AR5 X/ $ e F Lash X (BEPROM) 34T 7 1/ 4 4
/PR R P P RHAE XA, U] LAX ¥ lash X (EEPROM) 4T 55 82/ 5 4T 4w FE
/X . CAEA ISP GG, F8E Jy Ak A TSP

4. ISP/IA s 2l & F 7788 1SP_TRIG
ISP_TRIG: ISP/IAP A ¥ i A fil K 27 47445 -
FEISPEN(ISP_CONTR.7) =1 K}, XFISP_TRIGE5 A\ 46h, 15 AB9h, ISP/IAP #4424

ISP/IAP#:AE 58 i, ISPHuIE & )\ 1L 75 /7 #5ISP._ ADDRH. ISPHubEAE J\ {7 %7 77 #$ISP_ ADDRL
ISPy 2 274745 ISP_CMDI N A AL . G S4TSR EO T — N ik ()£ 4 1447 ISP/IAPH:AF
T F oz bk 1) = 867 A8 AL 733l 5 NISP_ADDRHAFHISP_ ADDRL %5 474 -

FHRISPEEAERT, #BEXTISP_TRIGHE 5 N46H, 5 ABYH, ISP/AIAPHI4 A 4%
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5. ISP/IAP# £ & 285 ISP_CONTR
ISP/IAP#% | 27 47 S5 IAP_CONTRHS R 41 F :

SFR name

Address

bit

B7 B6

BS5 B4 B3

B2 Bl BO

IAP_CONTR

E7H name

ISPEN | SWBS

SWRST

WT2 WT2 WTO

ISPEN: ISP/IAPTSfE S ¥-H7. 0:

SWRST: 0: A#EAE: 1:

2% EIAP/ISPi:/ 5 /#2Bk Data Flash/EEPROM

1: RRWIAP/ISPiE/ 5 /#FxData Flash/ EEPROM

SWBS: AR FEM P N X G 516%£0), E2MNRFEISPHERFXENGEED.
P ESWRSTELFEHE & A4 v LASZ Y,

PERI RGN, B A B EAL

AE AP N AR F X (APIX) BB AL N R G ISP R X IR HATFE 7

MOV TSP CONTR, #01100000B ;SWBS = 1(EFEISPIX), SWRST = 1 (4K f7)
AL ARG ISP IR XA E AL IR WA P N F X (AP [X) HIGHATRE 7
MOV TSP CONTR, #00100000B ;SWBS = 0 (GEFEAP [X), SWRST = 1 (3K f7)

BB S (] CPUZEAFIS (8] (WL2% i 30) , (1/HLa% i #A=124NCPU T AER 4§ )
\ Program/4if Sector Erase Recommenfled Systel‘n Clock
WI2 [WT1[WT0| Read/i (272uS) Fi X H PREERFZHON L HERE R G0
(=13. 1304ms) i
0| 1| 1]6AMHLEsf | 304 HLEs 3 | 54714 ML 3 & 3 5MHz
0] 1] O[IIHLASFHI| 60/ MHLESE T | 109421435 10MHz
0 O] 12240153 12041 8% 5 3 | 2188541 &% J& 4 20MHz
0] 0] O43/HL#FH 1| 240 HLAS JE 11| 43769 L% & 40MHz
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9.2 STC89CS51RC/RD+H%IE HFHlEEPROMZS 8] K /)\ K bt
STC89C51RC/RD+Z 41 . A WL P 3 o] FHEEPROMFF) Hhik: 5 5 3 25 (8] 2 43 TR . R4 1 7 v A

FEFIX I, 1] LAXTEEPROM 34T TAP/TSPHRAE .

FLAR AT S 2 BB N SEEPROMA /N K2 VE4R M EE 24 -

1. STC89C51RC/RD+Z H1 5 F ML N HBEEPROMVE AT 1k 58

2. STC89C51RC/RD+Z A M Fy ML S EEPROM %S [H] K /)N ik 714

NS =N
DUE

STC89CS51RC/RD+ AR A B 5 AL #BEEPROMIE i — i 3%

Al EEPROM ¥ 40 | 5 X 45 | s i [X o Mk | 465 5 IX O 2
§¥823522$§E 4K 8 2000h 2FFFh
STCSOLES2RC 4K s | 2000 2FFFh
§¥€§SEE§§§}§+ 45K 90 4000h F3FFh
g?ﬁé§f§§§ﬁi§+ 29K 58 8000h F3FFh
S?Ei?ﬁéé?‘éﬁi; 21K 42 A000h F3FFh
STCSOLES 12RD+ 13K 2 | cooon F3FFh
§¥g§ggé§1§§§;+ 5K 10 E000h F3FFh

BAREA S £ /b 3 X AUEEPROM, 2518 R I FOEEPROMAS [R] K/ Nk A — %, AN EIX0.5 K7y

STC8ICH1RC F H1| ¥ v ML 1A FEEPROME 4 Hi bk 2

X BB B X VU B X AR X
FefnibhE | gEdHhE | RG-SR | dedhihl | S5 sHbE | RRaGHbhE | Sk BL2F Y
2000h 21FFh 2200h 23FFh 2400h 25FFh 2600h 27FFH | BULE —KIE 2/

_ Kb s e

FHEIX N X FLmX )\ X X, A&E—®

AEfHbhE | ghhl | ARdAE | g5l | dEeaidl | g5l | fEfaHhE | gEvchbdr | 18 SRR BUEAS
R X, AR5
2800h 29FFh 2A00h 2BFFh 2C00h 2DFFh 2E00h 2FFFh |, MW 4
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FAN i X
125711

Syl

EEAL[E] — Rz
o5 ) 4 T AE
A — B X, A
R — A& e
B 4f TR AE AN
R X, A
%‘}ﬂiﬁ, i;,l
IRAT 4 H]

STC89CH8RD+F F1) . Jy AL A HF EEPROMIE 4 Hi bk =2
HARSER S A7 %2 /b 3 X (RIEEPROM, 2 [ i T (U EEPROMAS [A] K /N R — 85 2%, A EIIX0.5 Ky
R IX HRX BRI S0 X
R H b digihl | dRdatbHL | didObbE | Redatbhb | sEdUiil | RiAhhh | gstbbl
8000h 81FFh 8200h 83FFh 8400h 85FFh 8600h 87FFh
BT IX FNIX H-LEIX 5 )\ B X
L dh bk gl | ARtk | gikobhb | R | GEobih | RGHEE | Gikobht
8800h 89FFh 8A00h 8BFFh 8C00h 8DFFh 8E00h 8FFFh
IUEIX X Pt X $tHIX
e dh bk Sobil | ARt | gdobhb | RGHEE | SHobit | RGHEE | Gkobh
9000h 91FFh 9200h 93FFh 9400h 95FFh 9600h 97FFh
FHH=EIX FDEIX HHEX FNEIX
e dh bk Sl | fRsAth | Zidobhb | R | SHobih | RGHEE | Sdobh
9800h 99FFh 1A00h 9BFFh 9C00h 9DFFh 9E00h 9FFFh
R iU X A ILEIX BRI
e ahHhE giguihl | ddathEL | diURbE | fRdathhb | AEdUML | RiAih | ZseHb
A000h Al1FFh A200h A3FFh A400h AS5FFh A600h AT7FFh
W I BRI =X P X
ARG H b giguiihl | dRdatbHL | didObbE | fRdatbhb | 4EdUuhl | RiAtbhh | ghsieHb
A800h A9FFh AA00h ABFFh ACO00h ADFFh AEO0Oh AFFFH
o TR IX BB IX bR X W U X
R H b Gijiiudl | dRMAGMihE | gicbhb | REGMuEE | Zidcbib | RR4GHuEE | g5t
B00Oh B1FFh B200h B3FFh B400h B5FFh B600h B7FFH
B LRI =X Bt mIX Bt mX
g HhE ijiibil | ARuAMihl | gidomhb | ML | Sbih | RMGHEE | kbt
B800Oh BY9FFh BAOOh BBFFh BCOOh BDFFh BEOOh BFFFH
Bt ERX 55 =1 X Bt HEX B ANEIX
ik gigiiudl | RehHihE | AoRHbhE | REGHEE | SbhE | EgaHhhE | g5t
C000h CI1FFh C200h C3FFh C400h CS5FFh C600h C7FFH
E=tLHEX =)\ IX H=TIURIX 004 X
A aG ik Sobil | Rt | golobhb | R | SEobih | RGHEE | Gkobht
C800h C9FFh CAO00h CBFFh CCO0h CDFFh CEO00h CFFFH
I X I+ IX =X S0+ 55 X
e aa bk Zobit | itk | gobhb | R | SEObiE | RGHEE | Zkobht
D000h DI1FFh D200h D3FFh D400h D5FFh D600h D7FFH
55 P T X EAUE N P S00+-E X I\ X
sk bk gl | dRdaHEL | diObE | fRdathhb | 4EdUML | RiAh | ZETHb
D800h D9FFh DAOOh DBFFh DC00h DDFFh DEOOh DFFFH
DL X ST X S I ST TR IX
Ak HhE diguihl | ddaMbEL | ddURbE | Rdatbhb | sEdUL | RiAhhh | ZEseHb
E000h E1FFh E200h E3FFh E400h E5FFh E600h E7FFH
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HAR RS %2 /b B3 X [(IEEPROM, 2 [ 1ij T (I EEPROMZ 18] A /N 7 — U

STC8ICH8RD+F F1) B F AL P EEPROMIE 41 i bl %

FAFIX0. 5 K7y

Bt =RIX S TP X ST IX S NEIX
g bk il | RgaMAE | SAURLE | R | AUl | R | A50bhE
E800h E9FFh EA00h EBFFh ECO00h EDFFh EE00h EFFFH
SEAERIX FEHA X
g bk Rl | Rgaiil | 45HUbhE
F00Oh FIFFh F200h F3FFh

B X
5125

R — g K
H B A [ —
B X . AR E
KA B B s
FEA A 1 B IX
AL, R
RES
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9.3 IAPKEZEEPROM:C Zw &1

; FADATAE /& EQU S B 7 38 Rr ik Ty e 23 A7 % bk 255 0 FH PRD T S 455/ o 1 2
IAP_DATA DATA
IAP ADDRH DATA
IAP ADDRL DATA
IAP_CMD DATA
IAP TRIG DATA
IAP CONTR DATA

; 7€ ISP/ TAP

i S SR I 1]

ISP_TAP_BYTE READ

ISP_TAP_BYTE PROGRAM
ISP_TAP_SECTOR_ERASE

WAIT _TIME
;20MHz LA K2, 12MEA 3, 6MEA 4, 3MEL K5, 2MEA R 6, IMEA T 7,

MOV
MOV
MOV
ORL
MOV

MOV
MOV

TAP_ADDRH,
TAP_ADDRL,
TAP_CONTR,
TAP_CONTR,
TAP_CMD,

TAP_TRIG,
TAP_TRIG,

OE2h;  HY, IAP_DATA EQU  OE2h

OE3h; B IAP_ADDRH EQU  OE3h

OE4h; B IAP_ADDRL EQU  OE4h

OE5Sh; B IAP_CMD EQU  OE5h

OE6h; B IAP_TRIG EQU  OE6h

OE7h; B IAP_CONTR EQU  OE7h

QU 1 o )

EQU 2 JEgEE, AT T RS, OFFh
EQU 3 DB X, RN, BRI
EQU 0 VB S ARIN E], 30MHZ BA R0, 24MBA R 1,

#BYTE_ADDR_HIGH R N P kol
#BYTE ADDR LOW IR Y 75 e E ik ik
HWATT TIME e ] T A T B AR — .

#10000000B : SUVFISP/TAPHEAE FHHRE—KH® T
#ISP_IAP_BYTE READ

VIR AT S, AT AT RN, AFE XM
#46h ; Joik46h, FEIEBONEI ISP/ TAPl R 25 17 4%, FRRHN 7tk
#0BYh ;165EB9hJE, 1SP/TAPy4 37 B4 il & A2 5

; CPUSERF TAPENIESE i), A = AREEPATREFF

NOP
MOV

(KPR U B TAP DATAZ fE 8% fa, CPUZkS:PATRER

A, ISP DATA DR I I A
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UNIEAIRIA, R T eaesEimnc

MOV
MOV
; MOV
; MOV
; MOV

TR, 1% UONFF/ 2

MOV

MOV
MOV
MOV
ORL

MOV
MOV
MOV

TAP_CONTR,
TAP_CMD,
TAP_TRIG,
TAP_ADDRH,
TAP_ADDRL,

TAP_DATA,

TAP_ADDRH,
TAP_ADDRL,
TAP_CONTR,
TAP_CONTR,

TAP_CMD,
TAP_TRIG,
TAP_TRIG,

#00000000B (A% 1L TSP/ TAPEEAE

£00000000B : BRISP/TAPAT 4

#00000000B ;B 1IETSP/TAPi 415 i &

#0FFh s 1E M v 15 BTN 00, Fi 9] JEEEPROMIX
#0FFh IR HEI TS BTN 00, B 1R

AL GAE, 5 MAT, Z ST B X ER

#ONE DATA DB F T MFEEHE S TAP_DATA,

UE B OO I A 5 i
#BYTE ADDR HIGH MBI Mo hE 7 AR
#BYTE ADDR LOW IR A H A
HWAIT TIME B B AN ] B ) AT £

‘ ; —4), FHH

#10000000B : ISP/ TAPH:AE E—UOE T
#ISP IAP BYTE PROGRAM B SESRTE Y it

#46h  ;45iE46h, FLIEBOhR ISP/ TAP & Zi (558, &I ER At
#0B9h  ;i%5EB9hJIE, ISP/IAPr4 7B fit & #25h

CPUSFFTAPELESEUR , A S AT TR

NOP

DT RAE I G, CPUSkSEHATRE

URIEAATA, AR T2aeHFEme

MOV
MOV
; MOV
; MOV
; MOV

TAP_CONTR,
TAP_CMD,
TAP_TRIG,
TAP_ADDRH,
TAP_ADDRL,

#00000000B ;2% 11 TSP/ TAP#EAE

#00000000B ; ZBRISP/TAPAT &

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

#OFFh  ;3%Hihik 535 850900, ; 5 7 AEEEPROMIX, [ 1k iR #1F

#OFFh ;& HbHH G 2715 B 7600, $5 M JEEEPROMIX., [ 1 15454
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R XEERR, BRI R, R X, 51297/ M X, AN X A 5

D ULSR BRI B XREAT B, S N A R 2R, MR e 3 8 /AL
s A EREORAMA ORAT FRAG 2 b X R B, 8RR Ok B (R 5 [l i B (X, i AR B X
IR 7 AR D, R AR R R R

; J DX AR R — A 1 AR A R 12 XA, JE 75 5K HH i i,

MOV
MOV

MOV

ORL

MOV

MOV

MOV

TAP_ADDRH,
TAP_ADDRL,

TAP_CONTR,

TAP_CONTR,

TAP_CMD,

TAP_TRIG,

TAP_TRIG,

#SECTOR FIRST BYTE ADDR HIGH ;3% [X gt ab bl &
#SECTOR_FIRST BYTE ADDR LOW ;3% X g Hu bk =775
s Mk 5 B AR B A T s

#WAIT TIME s B AR I ) MW A) A Bl A
oty 3 fL
#10000000B - fLYFISP/TAP £§44£g$£2%ir"

#ISP_IAP SECTOR ERASE
I b XA PR &, i AN T AR, AN BT IE L

#46h
236 46h, FEEBONE TSP/ TAPA & 25 47 5%, FF IR ER F it
#0B9h E5EB9NJG, ISP/IAP{ 47 R #k il & A )

CPUBRSIAPEMESERUR, 4 RS ITRYT.

NOP

R XIS, CPUZK S AT IR

URIERIAT A, Rl F2aFEmc

MOV
MOV
; MOV
; MOV
; MOV

IAP CONTR,
TAP_CMD,

IAP TRIG,
TAP ADDRI,
IAP ADDRL,

#00000000B 251 1SP/ TAPHRAE

#00000000B ; 2SBRISP/TAPHT &

#00000000B 97 11 1SP/ TAP fir 415 fih %%

#0FFh s 1& HiUhE v 5 BT N 00, Fi3 18] AEEEPROMIX
#0FFh S IE LR 5 BT 800, By 1k iR
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NEH: (STCHL A ML Data Flash *4EEPROMIJ S8 FH)
INFEAR AT, TR, B XER

TR fF 17 R L7 BLC07, R 07 B “07 o anRFETRFFH, 4 A Hik
Ty igte. MRIZTFHARFFH, WAGKENEXER, EHARE “BXER” 47
“0” %ﬂ\j “1” R

P DXHRRR: AT R IXHRRR 7 AWTHER <07 HErN “17 .

KEL

L. 8] — A S B e R — B X A, A A2 R — RS S50 ) s e 53 A s X, ik AN A0 HE AR
.

2. R —AN X R —A, A0mt & 2 0F EEPROM, STCEE K HLffData Flash b4 EEEPROMEL
PIRZ, E— AN/ GRFE— T K2 10uS/60uS/10mS .

3. WIRAE— A XA T KRB, XA R BRSO — A s i i,
FANIA T EAE SR EE SU E HES TCEL A HLIIRAMA, SRR HRBREEA B X, PR A EE R
MR TR SR T BT N EEZE X T (REF W ESwe, TEETHEMGL). X
IS A s DXCASE P ) 7 4 R Ao P (10 88075 (3 (A 7 1 HH — DR s R B e

AR ) 8
1: IAPRA5ERE, MHEREBSES) “m1” 5 “p1” ?
%z A

2: JLABHIBIM K JG, T —IRIAPAY A & 7534 35 EL % A6 FIBYfi 4 2

‘Aé\:: 7\%7 Q%E‘O
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9.4 EEPROMMIXFZF (CFEF X CHmizH)

1. CiEf:

:STC89CS51RC/RD+ £ 41| 51 i HLEEPROM/IAP Dy BEIAFE -1 7~
/* %/

/* --- STC MCU International Limited */

/* - JH7RSTC89xx 41 . EEPROM/IAPIfi */
L St s Ry s S TN IR ) S —— *

[ VG LERR T A L TR BT T R R SR SRR - */

/* */

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

typedef unsigned char BYTE;
typedef unsigned int WORD;

/*Declare SFR associated with the IAP */

sfr IAP_DATA = OxE2; //Flash data register

sfr IAP ADDRH = O0xE3; //Flash address HIGH
sfr IAP ADDRL = O0xE4; //Flash address LOW

sfr IAP_CMD = OxES5; //Flash command register
sfr IAP_TRIG = OxE6; //Flash command trigger
sfr IAP. CONTR = O0xE7, //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 IAP_ CONTR*/

/f#tdefine ENABLE_IAP 0x80 //if SYSCLK<40MHz
#define ENABLE IAP 0x81 //if SYSCLK<20MHz
/f#tdefine ENABLE_IAP x82 //if SYSCLK<10MHz
/f#tdefine ENABLE_IAP 0x83 //if SYSCLK<5MHz

//Start address for STC89C58xx EEPROM
#define IAP_ ADDRESS 0x08000

void Delay(BYTE n);

void Iapldle();

BYTE IapReadByte(WORD addr);

void lapProgramByte(WORD addr, BYTE dat);
void lapEraseSector(WORD addr);
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void main()

{
WORD i;
P1 = Oxfe; //1111,1110 System Reset OK
Delay(10); //Delay
lapEraseSector(IAP_ ADDRESS); //Erase current sector
for (i=0; i<512; i++) //Check whether all sector data is FF
{
if (TapReadByte(IAP_ ADDRESS+i) != 0xff)
goto Error; //1f error, break
}
P1 = Oxfc; //1111,1100 Erase successful
Delay(10); //Delay
for (i=0; i<512; i++) //Program 512 bytes data into data flash
{
lapProgramByte(IAP_ ADDRESS+i, (BYTE)i);
}
P1 = 0xf8; //1111,1000 Program successful
Delay(10); //Delay
for (i=0; i<512; i++) //Verify 512 bytes data
{
if (lapReadByte(IAP_ ADDRESS+i) != (BYTE)i)
goto Error; //1f error, break
}
P1 = 0x{0; //1111,0000 Verify successful
while (1);
Error:
P1 &= 0x7f; //0xxx,xxxx AP operation fail
while (1);
b
/*
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 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

*/
BYTE lapReadByte(WORD addr)

{
BYTE dat;

IAP_CONTR = ENABLE_IAP;
IAP_CMD = CMD_READ;
IAP_ADDRL = addr;
IAP_ADDRH = addr >> §;
IAP_TRIG = 0x46;

IAP_TRIG = 0xb9;

_nop_();

dat=1AP DATA;

TapIdle();

return dat;

/*
Program one byte to ISP/IAP/EEPROM area
Input: addr (ISP/IAP/EEPROM address)

dat (ISP/IAP/EEPROM data)
Output:-

*/

//Close IAP function

//Clear command to standby

//Clear trigger register

//Data ptr point to non-EEPROM area
//Clear IAP address to prevent misuse

//Data buffer

//Open IAP function, and set wait time
//Set ISP/IAP/EEPROM READ command
//Set ISP/IAP/EEPROM address low
//Set ISP/IAP/EEPROM address high
//Send trigger command1 (0x46)

//Send trigger command?2 (0xb9)

//IMCU 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 >> §;
IAP_DATA = dat;
IAP_TRIG = 0x46;
IAP_TRIG = 0xb9;
_nop_();
TapIdle();
}

/*
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 = 0x46;
IAP_TRIG = 0xb9;

_nop_();
lapldle();

//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 (0x46)

//Send trigger command2 (0xb9)

//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 (0x46)

//Send trigger command2 (0xb9)

//MCU will hold here until ISP/IAP/EEPROM operation complete
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2. C4wiERF:

:STC89CS51RC/RD+ £ 41| 51 i )LEEPROM/IAP Iy BE A FE -1 7~

/* */
/* --- STC MCU International Limited */
/¥ - JH/RSTC89xx 2 41 1 )1l EEPROM/IAPI)fig

g L I Y 1 T e LTS — *
M VEFERE BRI TR R SR AR - */
/* */
;/¥Declare SFR associated with the IAP */

IAP_DATA EQU 0E2H ;Flash data register

IAP_ADDRH EQU 0E3H :Flash address HIGH

IAP_ADDRL EQU OE4H ;Flash address LOW

IAP_ CMD EQU 0ESH ;Flash command register

IAP_TRIG EQU 0E6H ;Flash command trigger

IAP_CONTR EQU OE7H ;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<40MHz
ENABLE_IAP EQU 81H ;if SYSCLK<20MHz
;ENABLE _TAP EQU 82H ;if SYSCLK<10MHz
;ENABLE _TAP EQU 83H ;if SYSCLK<SMHz

;//Start address for STC89C58xx EEPROM

IAP_ADDRESS EQU 08000H

>

ORG 0000H
LIMP MAIN
ORG 0100H
MAIN:
MOV PI1,#0FEH ;1111,1110 System Reset OK
LCALL DELAY ;Delay
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MOV  DPTR,

#IAP_ADDRESS

LCALL IAP ERASE

MOV  DPTR,
MOV RO,
MOV  RI,

CHECKI:

#IAP_ADDRESS
#0
#2

LCALL IAP _READ

CINE A, #0FFH, ERROR
INC  DPTR
DINZ RO, CHECKI1
DINZ RI, CHECKI1
MOV  PI, #OFCH
LCALL DELAY
MOV  DPTR, #IAP ADDRESS
MOV RO, #0
MOV  RI, #w
MOV  R2, #0
NEXT:
MOV A, R2
LCALL IAP PROGRAM
INC  DPTR
INC R2
DINZ RO, NEXT
DINZ RI, NEXT
MOV  PI, #OFSH
LCALL DELAY
MOV  DPTR, #IAP ADDRESS
MOV RO, 40
MOV  RI, #
MOV  R2, 40
CHECK2:

LCALL IAP READ
CINE  A,2,ERROR

INC  DPTR
INC R2
DINZ RO,
DINZ RI,

CHECK2
CHECK2

;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
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s

MOV  PI, #OFOH
SIMP  §
ERROR:
MOV PO, RO
MOV P2, R1
MOV  P3, R2
CLR P1.7
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
MOV IAP_CMD, #0
MOV IAP_TRIG, #0
MOV IAP_ADDRH, #30H
MOV IAP_ADDRL, #0
RET
/*

;Read one byte from ISP/IAP/EEPROM area
;Input: DPTR(ISP/IAP/EEPROM address)

;Output: ACC (Flash dat

s

a)
*/

;1111,0000 Verify successful

;0xxx,xxxX [AP operation fail

;Close IAP function

;Clear command to standby

;Clear trigger register

;Data ptr point to non-EEPROM area
;Clear IAP address to prevent misuse
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IAP_READ:
MOV TAP_CONTR, #ENABLE_IAP ;Open IAP function, and set wait time
MOV TAP _CMD, #CMD READ ;Set ISP/TAP/EEPROM READ command
MOV IAP_ADDRL, DPL ;Set ISP/TAP/EEPROM address low
MOV [AP_ADDRH, DPH ;Set ISP/IAP/EEPROM address high
MOV IAP_TRIG, #46H ;Send trigger command]1 (0x46)
MOV IAP _TRIG, #0B9H ;Send trigger command?2 (0xb9)
NOP ;MCU will hold here until ISP/IAP/EEPROM operation complete
MOV A, TIAP_DATA ;Read ISP/TAP/EEPROM data
LCALL IAP_IDLE ;Close ISP/IAP/EEPROM function
RET

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 IAP_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/TAP/EEPROM address low
MOV [AP_ADDRH, DPH ;Set ISP/IAP/EEPROM address high
MOV JAP_DATA, A ; Write ISP/IAP/EEPROM data
MOV IAP TRIG, #46H ;Send trigger command1 (0x46)
MOV IAP_TRIG, #0B9H ;Send trigger command?2 (0xb9)
NOP ;MCU will hold here until ISP/IAP/EEPROM operation complete
LCALLIAP_IDLE ;Close ISP/IAP/EEPROM function
RET

*
;Erase one sector area
;Input: DPTR(ISP/IAP/EEPROM address)

;Output:-

; */

IAP_ERASE:
MOV IAP _CONTR, #ENABLE IAP  ;Open IAP function, and set wait time
MOV TAP CMD, #CMD_ERASE ;Set ISP/TAP/EEPROM ERASE command
MOV IAP_ADDRL, DPL Set ISP/TAP/EEPROM address low
MOV [AP_ADDRH, DPH ;Set ISP/IAP/EEPROM address high
MOV IAP_TRIG, #46H ;Send trigger command]1 (0x46)
MOV IAP_TRIG, #0B9H ;Send trigger command?2 (0xb9)
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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F10E STCI0RYBER/HF %/ 4wiz T B
10.1 ERGARIZEASP)RIE, EFHE~ LE{FERIR
10.1.1 ER G RIZASP)RIBERIRA

\
| ML B A, A B |— AT E AL, BITME
////ﬁ,ﬁﬁmxéﬁﬁmﬁﬁ

\ 4
KAz, B HLSIT RSP IERET

B HUSATISPRE 7, Ml &%
A, L tms - JLEms, W
TAE N a4, WS B AR

A\ 4

|ﬁMBWMDﬁ&ﬁﬁ%Tﬁﬁém IR EPLO/PLI=0/0, A <xHIW R T % H
PR, WA JEEN )G, WP1.0/P1.1£0/0, W H 4%
H F|  |mmEroRE, R4 b sous, 12K A, wi
A4 FH PP 1.0/P LR RIS S90/0, T <7 B 6 F

| FEE PR P REFX Fr, Bl RSP AR

PCHL I 42 1 3K 11 STC-ISP-V4.86 % LA
v Ja L IR A NSTC Y 77 Wi T 4%
W], A SO 2 A B

BEMB P REFIX, ST R

P CHL 3 [ 42 il A o 5 55 T 3%
U, e R AL A
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P AL P T AR A D) (2 e ) T Heti )

1. W g FEA I (R STC- ISP # AR R ZE A 4, B R BISTC-1SP-V4. 7

2. BLLE B R WL CRAZHL) ISP U4 A23. 2C, ik T /D BOE M NS, @15 IEAR L i .

3. 1847 P REFRRS,  TT$40M/80MHz, B ISP R %A% 1 LR R A B 2E I AE £ 33M/66MHz

4. SRR FIIPLCC-44, PQFP-445EDTP-A40 ) 4% i i e 2R i K, 1 i B4R % AR, N3AS BRI,
5. A FANUSBHLJEBE A 2 1), TTHTHRN—T, &5V 24 5VEL o

6. IR WL R A ISPE 31,  sPCH DI RF RIAAF] 115200, 5760018 —F.
TR NECA A & 1, I RUSBY @ & 1, 47 S A3 2%, FATAT ASR At & 5 22 i
BAATTHUSE F s 4k, AR50 J6—%.

A BER P FEEFARD) FER P EH AN RS L)

LA REFH AR LA ANBE T, RAEIEN, HEARNMRGER. SR IER.

2. WAL B _EP3. 0/RxD, P3. 1/TxdBR T #ERS-23256 e gebh, b4 TRS-485%5 Hop Mk, T
P H B BRI, B IEAE TSP R Sk gm A2 iy 52 2 e B (52 . B P R Gi4% T RS-485/RS-232H1,
PR, HEFREE T RS T I B 7#P1. 0/P1. 1=0. 0 A4 ] & FEETF .
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10.1.2 STC89CS51RC/RD+HEAFE R %G 7] 4wtz (ISP)EL R I F 2% B% 5]

STC ¥/ HIFELemFE LM, STC RS-232 #4¥ge

Vee
STC3232, STC232, MAX232, SP232  PC/Hl &M
N N e aly
T oo [T vee 8 I i o H RGTHYE/USB +5V
e [ 1 |c1+ Vee | 16] STC‘ISP?X{#??{%U RE i
i V+ Gnd |1Gnd ~ 7 = ”
- PC_RxD(COM Pin2) FECH PR
c1- T10UT FISTCH - H1 —
. Ry [T IRRCOM Pin) =
oL
: co+ R10UT swi
] e K I A TLIN
Ol
: [T r2o0ut T2IN Power On O
R2IN R20UT — - IS S
= = SEE S ISP PE RS U — B STC TSP
TREHEX | | fy PR, AR 507
oluirio Vee l BEF KRR v s B BLAS
ofuirL1
O-vicu-vee A 1K / Y
o+fui-rs.o T |T2p1.0 Vee
O ui-rs.1 7 | T2EXP1L1 P0.0 J_
O+-6nd _
3 |pi2 P0.1 cef C5
o T |r13 P02 4] 10uF
KT H A7 - v
SRR AV Pl : 1
2. C3REA100pF; i IRA 8 {P1s Po4 -
RX1N6MUZES, C2. C3M 7_|PL6 P0.5
J4TpF~100pF; FRAIZE  c15=iour 3 P17 P0.6
XIA12M~25MHzIH, €2, [ Jrst P07
C3R947pF el TRt —|“CU*RXD(P3‘ U Ty R EA/PA6
T L _MUno®s b  Hrnoes ALE/P4.5
1. B2 B0, FLZECT 10uF, FEBLR1 910K [iz]iNtors.2 PSEN/P4.4
2. RC/RD+Z 41 # o HLHDRR AR, RESETIHI A 36 [E]mriess P2.7/A15
F745K-100K T 437 HLFH. =] rorp3.4 P2.6/Al4
[]ruress P25/A13
16 | WR/P3.6 P2.4/A12
C2<47pF |:—
7 {rorp3.7 P23/Al1

USB+:':V Tl(I)UT RIIIN GI\II)

O 0 0O

— 1 1] 'lF X1

USBI C3<47pF

UL, FEBR F (K2 A5 o B e, 7 (A7

XTAL2 P2.2/A10
XTALI1 P2.1/A9

Gnd P2.0/A8

\I]i
>
% TEA (ARSI 35 3 $Vec) -
1 AN A b4, BRANE Ed Flvee, b
WL 8L B LA A BB T A AT R

2. AN TR, Lo B LA
S AT TR
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STC89CS51RC/RD+ZF B HLE A TE RG] gmfe (ISP) FePE, ISPHIGFALE: 44 250 K@
MYmfeds, BANIER P R FRVA] N/ Bek P RRT, G065 LA O A P2 0 (7= b
FIRN, FAE ARSI AR PRI e skt B ML . A R R B R T DA —ad ik
FE, IASEE, IR T AT RS, 8N TR T AR A R RS . BT T
DIFER P 1 B bR R4 FAGTE Y B T E80E R A MUE IS 1T 4 RN HE, MO 548

STC89 R H1 1 K WL [E 1L TSP R G 5| F [E 14, B4 PC ¥4 il F2 3> RE s B P A2 4R
TRt LSS, e fEes ( LB mRE s, IR —H) .

WA 3R K A FHSTC $24E TSP F# T (STC-ISPexe ¥ff) :

(1). FRAESTCIMERISP FE LA (1P

G STCE 7 M, MSTCHFAE LA F#PC () wmISPRET, AEKHA

it lk, FRLEERIR] ($dTsetup.exe) , VA R A BT B4

(2). HERSTC-ISP M TH A |, iBFER 538, HATC 2Verd. 864 L L,

SCFPx. bin, *. hex (Intel 16 BEHAE ) SCAF, Dk hex A CRRAYEE, 1EFH*. bin X
1, TERERERFRPC (XD MWHISTC-ISP.EXE /7.
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1).
2).
(3).
4).

(5).

Stepl/*PUE1: ERARFER SRR HLA S, 1STC8ICHIRCE
Step2/:0HE2: FIIF A, BREHRER, WIRANE Y Gk bin, *. hex)
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MRA: JLERESHIZ

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, ASMSI1 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 ASM51's location counter to avoid using a label. It could also be
written as
HERE: JNB TI, HERE

Indirect Address

For certain instructions, the operand field may specify a register that contains the address of the data. The com-
mercial "at" sign (@) indicates address indirection and may only be used with RO, R1, the DPTR, or the PC, de-
pending on the instruction. For example,

ADD A, @RO

MOVC A, @A+PC

The first instruction above retrieves a byte of data from internal RAM at the address specified in RO. The second
instruction retrieves a byte of data from external code memory at the address formed by adding the contents of the
accumulator to the program counter. Note that the value of the program counter, when the add takes place, is the
address of the instruction following MOVC. For both instruction above, the value retrieved is placed into the ac-
cumulator.

Immediate Data

Instructions using immediate addressing provide data in the operand field that become part of the instruction. Im-
mediate data are preceded with a pound sign (#). For example,
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CONSTANT EQU 100
MOV A, #OFEH
ORL  40H, #CONSTANT

All immediate data operations (except MOV DPTR.,#data) require eight bits of data. The immediate data are
evaluated as a 16-bit constant, and then the low-byte is used. All bits in the high-byte must be the same (00H or
FFH) or the error message "value will not fit in a byte" is generated. For example, the following instructions are
syntactically correct:

MOV A, #OFFOOH

MOV A, #00FFH

But the following two instructions generate error messages:
MOV A, #OFEOOH
MOV A, #01FFH

If signed decimal notation is used, constants from -256 to +255 may also be used. For example, the follow-
ing two instructions are equivalent (and syntactically correct):
MOV A, #-256
MOV A, #OFFOOH

Both instructions above put 00H into accumulator A.

Data Address

Many instructions access memory locations using direct addressing and require an on-chip data memory address
(0O0H to 7FH) or an SFR address (80H to OFFH) in the operand field. Predefined symbols may be used for the
SFR addresses. For example,

MOV A, 45H
MOV A, SBUF ;SAME AS MOV A, 99H
Bit Address

One of the most powerful features of the 8051 is the ability to access individual bits without the need for masking
operations on bytes. Instructions accessing bit-addressable locations must provide a bit address in internal data
memory (00h to 7FH) or a bit address in the SFRs (80H to OFFH).

There are three ways to specify a bit address in an instruction: (a) explicitly by giving the address, (b) using
the dot operator between the byte address and the bit position, and (c¢) using a predefined assembler symbol. Some
examples follow.

SETB OE7H ;EXPLICIT BIT ADDRESS
SETB ACC.7 ;DOT OPERATOR (SAME AS ABOVE)
JNB TI, $ ;"TI" IS A PRE-DEFINED SYMBOL
JNB 99H, § :(SAME AS ABOVE)

Code Address

A code address is used in the operand field for jump instructions, including relative jumps (SJMP and conditional
jumps), absolute jumps and calls (ACALL, AJMP), and long jumps and calls (LJIMP, LCALL).
The code address is usually given in the form of a label.

ASMS51 will determine the correct code address and insert into the instruction the correct 8-bit signed offset,
11-bit page address, or 16-bit long address, as appropriate.
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Generic Jumps and Calls

ASMS51 allows programmers to use a generic JMP or CALL mnemonic. "JMP" can be used instead of SIMP,
AJMP or LIMP; and "CALL" can be used instead of ACALL or LCALL. The assembler converts the generic
mnemonic to a "real" instruction following a few simple rules. The generic mnemonic converts to the short form
(for JMP only) if no forward references are used and the jump destination is within -128 locations, or to the ab-
solute form if no forward references are used and the instruction following the JMP or CALL instruction is in the
same 2K block as the destination instruction. If short or absolute forms cannot be used, the conversion is to the
long form.

The conversion is not necessarily the best programming choice. For example, if branching ahead a few in-
strucions, the generic JMP will always convert to LIMP even though an SIMP is probably better. Consider the
following assembled instructions sequence using three generic jumps.

LOC OBJ LINE  SOURCE

1234 1 ORG 1234H
1234 04 2 START: INC A
1235 80FD 3 IMP START ;ASSEMBLES AS SJIMP
12FC 4 ORG START + 200
12FC 4134 5 IMP START ;ASSEMBLES AS AJMP
12FE 021301 6 IMP FINISH ;ASSEMBLES AS LIMP
1301 04 7 FINISH: INC A

8 END

The first jump (line 3) assembles as SIMP because the destination is before the jump ( i.e., no forward reference)
and the offset is less than -128. The ORG directive in line 4 creates a gap of 200 locations between the label
START and the second jump, so the conversion on line 5 is to AJIMP because the offset is too great for SIMP.
Note also that the address following the second jump (12FEH) and the address of START (1234H) are within the
same 2K page, which, for this instruction sequence, is bounded by 1000H and 17FFH. This criterion must be met
for absolute addressing. The third jump assembles as LIMP because the destination (FINISH) is not yet defined
when the jump is assembled (i.e., a forward reference is used). The reader can verify that the conversion is as
stated by examining the object field for each jump instruction.

ASSEMBLE-TIME EXPRESSION EVALUATION

Values and constants in the operand field may be expressed three ways: (a) explicitly (e.g.,0EFH), (b) with a pre-
defined symbol (e.g., ACC), or (c) with an expression (e.g.,2 + 3). The use of expressions provides a powerful
technique for making assembly language programs more readable and more flexible. When an expression is used,
the assembler calculates a value and inserts it into the instruction.
All expression calculations are performed using 16-bit arithmetic; however, either 8 or 16 bits are inserted

into the instruction as needed. For example, the following two instructions are the same:

MOV  DPTR, #04FFH +3

MOV  DPTR, #0502H ;ENTIRE 16-BIT RESULT USED

If the same expression is used in a "MOV A #data" instruction, however, the error message "value will not fitin a
byte" is generated by ASMS51. An overview of the rules for evaluateing expressions follows.
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Number Bases

The base for numeric constants is indicated in the usual way for Intel microprocessors. Constants must be fol-
lowed with "B" for binary, "O" or "Q" for octal, "D" or nothing for decimal, or "H" for hexadecimal. For example,
the following instructions are the same:

MOV A, #I5H
MOV A, #1111B
MOV A, #0FH
MOV A, #17Q
MOV A, #15D

Note that a digit must be the first character for hexadecimal constants in order to differentiate them from labels (i.e.,
"0AS5H" not "A5H").

Charater Strings

Strings using one or two characters may be used as operands in expressions. The ASCII codes are converted to the
binary equivalent by the assembler. Character constants are enclosed in single quotes ('). Some examples follow.
CINE A, #'Q,AGAIN

SUBB A, #'0' ;CONVERT ASCII DIGIT TO BINARY DIGIT
MOV  DPTR, #'AB'
MOV  DPTR, #4142H ;SAME AS ABOVE

Arithmetic Operators
The arithmetic operators are

+ addition

- subtraction

* multiplication
/ division

MOD  modulo (remainder after division)

For example, the following two instructions are same:
MOV A, 10+10H
MOV A, #lAH

The following two instructions are also the same:
MOV A, #25MOD7
MOV A, #4

Since the MOD operator could be confused with a symbol, it must be seperated from its operands by at least one
space or tab character, or the operands must be enclosed in parentheses. The same applies for the other operators
composed of letters.

Logical Operators

The logical operators are
OR logical OR
AND logical AND
XOR logical Exclusive OR
NOT logical NOT (complement)
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The operation is applied on the corresponding bits in each operand. The operator must be separated from the op-
erands by space or tab characters. For example, the following two instructions are the same:

MOV  A,#'9" AND OFH

MOV A, #9

The NOT operator only takes one operand. The following three MOV instructions are the same:
THREE EQU 3

MINUS THREE EQU -3
MOV A, # (NOT THREE) + 1
MOV A, #MINUS_THREE
MOV A, #11111101B

Special Operators

The sepcial operators are
SHR shift right
SHL shift left
HIGH  high-byte
LOW  low-byte
0 evaluate first

For example, the following two instructions are the same:
MOV  A,#8 SHL 1
MOV A, #10H

The following two instructions are also the same:
MOV A, #HIGH 1234H
MOV A, #12H

Relational Operators

When a relational operator is used between two operands, the result is alwalys false (0000H) or true (FFFFH).
The operators are

EQ = equals

NE <> not equals

LT < less than

LE <= less than or equal to
GT > greater than

GE >= greater than or equal to

Note that for each operator, two forms are acceptable (e.g., "EQ" or "="). In the following examples, all relational
tests are "true":

MOV A, #5=5

MOV A#5NE 4

MOV A#'X' LT 'Z

MOV A#'X >= "X

MOV  A#$>0

MOV  A#100 GE 50
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So, the assembled instructions are equal to
MOV A, #0FFH

Even though expressions evaluate to 16-bit results (i.e., OFFFFH), in the examples above only the low-order eight
bits are used, since the instruction is a move byte operation. The result is not considered too big in this case, be-
cause as signed numbers the 16-bit value FFFFH and the 8-bit value FFH are the same (-1).

Expression Examples
The following are examples of expressions and the values that result:

Expression Result
'B'-'A' 0001H
8/3 0002H
155 MOD 2 0001H
4%*4 0010H
8 AND 7 0000H
NOT 1 FFFEH
'A' SHL 8 4100H
LOW 65535 00FFH
@B+1)*2 0012H
SEQ4 0000H
'A' LT 'B' FFFFH
3 <=3 FFFFHss

A practical example that illustrates a common operation for timer initialization follows: Put -500 into Timer 1 reg-
isters TH1 and TL1. In using the HIGH and LOW operators, a good approach is
VALUE EQU -500
MOV  THI,#HIGH VALUE
MOV  TLI1,#LOW VALUE
The assembler converts -500 to the corresponding 16-bit value (FEOCH); then the HIGH and LOW operators ex-
tract the high (FEH) and low (OCH) bytes. as appropriate for each MOV instruction.

Operator Precedence

The precedence of expression operators from highest to lowest is
0
HIGH LOW
* / MOD SHL SHR
+-
EQ NE LT LE GT GE = <> < <= > >=
NOT
AND
OR XOR

When operators of the same precedence are used, they are evaluated left to right.

Examples:
Expression Value
HIGH ('A' SHL 8) 0041H
HIGH 'A'SHL 8 0000H
NOT 'A'- 1 FFBFH
'A' OR 'A' SHL 8 4141H
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ASSEMBLER DIRECTIVES

Assembler directives are instructions to the assembler program. They are not assembly language instructions ex-
ecutable by the target microprocessor. However, they are placed in the mnemonic field of the program. With the
exception of DB and DW, they have no direct effect on the contents of memory.

ASMS51 provides several catagories of directives:

Assembler state control (ORG, END, USING)

Symbol definition (SEGMENT, EQU, SET, DATA, IDATA, XDATA, BIT, CODE)

Storage initialization/reservation (DS, DBIT, DB, DW)

Program linkage (PUBLIC, EXTRN,NAME)

Segment selection (RSEG, CSEG, DSEG, ISEG, ESEG, XSEG)

Each assembler directive is presented below, ordered by catagory.

Assembler State Control
ORG (Set Origin) The format for the ORG (set origin) directive is
ORG expression
The ORG directive alters the location counter to set a new program origin for statements that follow. A label is
not permitted. Two examples follow.

ORG 100H ;SET LOCATION COUNTER TO 100H
ORG ($ +1000H) AND OFO0H ;SET TO NEXT 4K BOUNDARY

The ORG directive can be used in any segment type. If the current segment is absolute, the value will be an abso-
lute address in the current segment. If a relocatable segment is active, the value of the ORG expression is treated
as an offset from the base address of the current instance of the segment.

End The format of the END directive is
END

END should be the last statement in the source file. No label is permitted and nothing beyond the END statement
is processed by the assembler.

Using The format of the END directive is
USING expression

This directive informs ASMS51 of the currently active register bank. Subsequent uses of the predefined symbolic
register addresses ARO to AR7 will convert to the appropriate direct address for the active register bank. Consider
the following sequence:

USING 3
PUSH AR7
USING 1
PUSH AR7

The first push above assembles to PUSH 1FH (R7 in bank 3), whereas the second push assembles to PUSH OFH
(R7 in bank 1).

Note that USING does not actually switch register banks; it only informs ASMS51 of the active bank. Execut-
ing 8051 instructions is the only way to switch register banks. This is illustrated by modifying the example above
as follows:
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MOV  PSW, #00011000B ;SELECT REGISTER BANK 3

USING 3

PUSH AR7 ;ASSEMBLE TO PUSH 1FH

MOV  PSW, #00001000B ;SELECT REGISTER BANK 1

USING 1

PUSH AR7 ;ASSEMBLE TO PUSH 0FH
Symbol Definition

The symbol definition directives create symbols that represent segment, registers, numbers, and addresses. None
of these directives may be preceded by a label. Symbols defined by these directives may not have been previously
defined and may not be redefined by any means. The SET directive is the only exception. Symbol definiton direc-
tives are described below.

Segment The format for the SEGMENT directive is shown below.
symbol SEGMENT segment_type

The symbol is the name of a relocatable segment. In the use of segments, ASMS51 is more complex than conven-
tional assemblers, which generally support only "code" and "data" segment types. However, ASM51 defines addi-
tional segment types to accommodate the diverse memory spaces in the 8051. The following are the defined 8051
segment types (memory spaces):

CODE (the code segment)

XDATA (the external data space)

DATA (the internal data space accessible by direct addressing, 00H—07H)

IDATA (the entire internal data space accessible by indirect addressing, 00H—07H)
BIT (the bit space; overlapping byte locations 20H-2FH of the internal data space)

For example, the statement

EPROM SEGMENT CODE

declares the symbol EPROM to be a SEGMENT of type CODE. Note that this statement simply declares what
EPROM is. To actually begin using this segment, the RSEG directive is used (see below).

EQU (Equate) The format for the EQU directive is
Symbol EQU expression

The EQU directive assigns a numeric value to a specified symbol name. The symbol must be a valid symbol
name, and the expression must conform to the rules described earlier.
The following are examples of the EQU directive:

N27 EQU 27 ;SET N27 TO THE VALUE 27
HERE EQU $ ;SET "HERE" TO THE VALUE OF
;THE LOCATION COUNTER
CR EQU 0DH ;SET CR (CARRIAGE RETURN) TO 0DH
MESSAGE: DB 'This is a message'
LENGTH EQU $ - MESSAGE ;"LENGTH" EQUALS LENGTH OF "MESSAGE"
Other Symbol Definition Directives The SET directive is similar to the EQU directive except the

symbol may be redefined later, using another SET directive.
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The DATA, IDATA, XDATA, BIT, and CODE directives assign addresses of the corresponding segment type
to a symbol. These directives are not essential. A similar effect can be achieved using the EQU directive; if used,
however, they evoke powerful type-checking by ASMS51. Consider the following two directives and four instruc-

tions:
FLAGI1 EQU 05H
FLAG2 BIT 05H
SETB  FLAGI

SETB  FLAG2
MOV  FLAGI, #0
MOV  FLAG2, #0

The use of FLAG2 in the last instruction in this sequence will generate a "data segment address expected" error
message from ASMS51. Since FLAG2 is defined as a bit address (using the BIT directive), it can be used in a set
bit instruction, but it cannot be used in a move byte instruction. Hence, the error. Even though FLAGI represents
the same value (05H), it was defined using EQU and does not have an associated address space. This is not an
advantage of EQU, but rather, a disadvantage. By properly defining address symbols for use in a specific memory
space (using the directives BIT, DATA, XDATA,ect.), the programmer takes advantage of ASM51's powerful
type-checking and avoids bugs from the misuse of symbols.

Storage Initialization/Reservation

The storage initialization and reservation directives initialize and reserve space in either word, byte, or bit units.
The space reserved starts at the location indicated by the current value of the location counter in the currently ac-
tive segment. These directives may be preceded by a label. The storage initialization/reservation directives are
described below.

DS (Define Storage)  The format for the DS (define storage) directive is
[label:] DS expression

The DS directive reserves space in byte units. It can be used in any segment type except BIT. The expression
must be a valid assemble-time expression with no forward references and no relocatable or external references.
When a DS statement is encountered in a program, the location counter of the current segment is incremented by
the value of the expression. The sum of the location counter and the specified expression should not exceed the
limitations of the current address space.

The following statement create a 40-byte buffer in the internal data segment:

DSEG AT 30H ;PUT IN DATA SEGMENT (ABSOLUTE, INTERNAL)
LENGTH EQU 40
BUFFER: DS LENGRH ;40 BYTES RESERVED

The label BUFFER represents the address of the first location of reserved memory. For this example, the buffer
begins at address 30H because "AT 30H" is specified with DSEG. The buffer could be cleared using the following
instruction sequence:

MOV  R7, #LENGTH

MOV RO, #BUFFER
LOOP: MOV  @RO, #0

DINZ R7, LOOP

(continue)
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To create a 1000-byte buffer in external RAM starting at 4000H, the following directives could be used:

XSTART EQU 4000H
XLENGTH EQU 1000

XSEG AT  XSTART
XBUFFER: DS XLENGTH

This buffer could be cleared with the following instruction sequence:
MOV DPTR, #XBUFFER

LOOP: CLR A
MOVX @DPTR, A

INC DPTR

MOV A, DPL

CINE A, #LOW (XBUFFER + XLENGTH + 1), LOOP
MOV A, DPH

CINE A, #HIGH (XBUFFER + XLENGTH + 1), LOOP
(continue)

This is an excellent example of a powerful use of ASM51's operators and assemble-time expressions. Since an
instruction does not exist to compare the data pointer with an immediate value, the operation must be fabricated
from available instructions. Two compares are required, one each for the high- and low-bytes of the DPTR. Fur-
thermore, the compare-and-jump-if-not-equal instruction works only with the accumulator or a register, so the
data pointer bytes must be moved into the accumulator before the CINE instruction. The loop terminates only
when the data pointer has reached XBUFFER + LENGTH + 1. (The "+1" is needed because the data pointer is
incremented after the last MOV X instruction.)

DBIT The format for the DBIT (define bit) directive is,
[label:] DBIT  expression

The DBIT directive reserves space in bit units. It can be used only in a BIT segment. The expression must be a
valid assemble-time expression with no forward references. When the DBIT statement is encountered in a pro-
gram, the location counter of the current (BIT) segment is incremented by the value of the expression. Note that
in a BIT segment, the basic unit of the location counter is bits rather than bytes. The following directives creat

three flags in a absolute bit segment:

BSEG ;BIT SEGMENT (ABSOLUTE)
KEFLAG: DBIT 1 ;KEYBOARD STATUS
PRFLAG: DBIT 1 ;PRINTER STATUS
DKFLAG: DBIT 1 ;DISK STATUS

Since an address is not specified with BSEG in the example above, the address of the flags defined by DBIT
could be determined (if one wishes to to so) by examining the symbol table in the .LST or .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: &B.egin subroutine)

RET

GOOD_BYE: (begin subroutine)
RET
END
Neither MAIN.SRC nor MESSAGES.SRC is a complete program; they must be assembled separately and
linked together to form an executable program. During linking, the external references are resolved with correct

addresses inserted as the destination for the CALL instructions.

Name The format for the NAME directive is
NAME module name
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All the usual rules for symbol names apply to module names. If a name is not provided, the module takes on
the file name (without a drive or subdirectory specifier and without an extension). In the absence of any use of
the NAME directive, a program will contain one module for each file. The concept of "modules," therefore, is
somewhat cumbersome, at least for relatively small programming problems. Even programs of moderate size (en-
compassing, for example, several files complete with relocatable segments) needn't use the NAME directive and
needn't pay any special attention to the concept of "modules." For this reason, it was mentioned in the definition
that a module may be considered a "file," to simplify learning ASM51. However, for very large programs (several
thousand lines of code, or more), it makes sense to partition the problem into modules, where, for example, each
module may encompass several files containing routines having a common purpose.

Segment Selection Directives

When the assembler encounters a segment selection directive, it diverts the following code or data into the select-
ed segment until another segment is selected by a segment selection directive. The directive may select may select
a previously defined relocatable segment or optionally create and select absolute segments.

RSEG (Relocatable Segment)  The format for the RSEG (relocatable segment) directive is
RSEG segment_name

Where "segment name" is the name of a relocatable segment previously defined with the SEGMENT directive.
RSEG is a "segment selection" directive that diverts subsequent code or data into the named segment until another
segment selection directive is encountered.

Selecting Absolute Segments RSEG selects a relocatable segment. An "absolute" segment, on the other
hand, is selected using one of the directives:

CSEG (AT address)
DSEG (AT address)
ISEG (AT address)
BSEG (AT address)
XSEG (AT address)

These directives select an absolute segment within the code, internal data, indirect internal data, bit, or external
data address spaces, respectively. If an absolute address is provided (by indicating "AT address"), the assembler
terminates the last absolute address segment, if any, of the specified segment type and creates a new absolute seg-
ment starting at that address. If an absolute address is not specified, the last absolute segment of the specified type
is continuted. If no absolute segment of this type was previously selected and the absolute address is omitted, a
new segment is created starting at location 0. Forward references are not allowed and start addresses must be ab-
solute.

Each segment has its own location counter, which is always set to 0 initially. The default segment is an ab-
solute code segment; therefore, the initial state of the assembler is location 0000H in the absolute code segment.
When another segment is chosen for the first time, the location counter of the former segment retains the last
active value. When that former segment is reselected, the location counter picks up at the last active value. The
ORG directive may be used to change the location counter within the currently selected segment.

ASSEMBLER CONTROLS

Assembler controls establish the format of the listing and object files by regulating the actions of ASM51. For the
most part, assembler controls affect the look of the listing file, without having any affect on the program itself.
They can be entered on the invocation line when a program is assembled, or they can be placed in the source file.
Assembler controls appearing in the source file must be preceded with a dollor sign and must begin in column 1.
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There are two categories of assembler controls: primary and general. Primary controls can be placed in the
invocation line or at the beginnig of the source program. Only other primary controls may precede a primary con-

trol. General controls may be placed anywhere in the source program.

LINKER OPERATION

In developing large application programs, it is common to divide tasks into subprograms or modules containing
sections of code (usually subroutines) that can be written separately from the overall program. The term "modu-
lar programming" refers to this programming strategy. Generally, modules are relocatable, meaning they are not
intended for a specific address in the code or data space. A linking and locating program is needed to combine the
modules into one absolute object module that can be executed.

Intel's RL51 is a typical linker/locator. It processes a series of relocatable object modules as input and creates
an executable machine language program (PROGRAM, perhaps) and a listing file containing a memory map and
symbol table (PROGRAM.M51). This is illustrated in following figure.

FILE3.0OBJ PROGRAM.ABS
FILE2.0BJ
FILE1.OBJ

PROGRAM.MAP

Legend
QO Utility program
[ User file

Linker operation

As relocatable modules are combined, all values for external symbols are resolved with values inserted into
the output file. The linker is invoked from the system prompt by

RL51 input_list [TO output file] [location controls]

The input_list is a list of relocatable object modules (files) separated by commas. The output_list is the name
of the output absolute object module. If none is supplied, it defaults to the name of the first input file without any
suffix. The location_controls set start addresses for the named segments.

For example, suppose three modules or files (MAIN.OBJ, MESSAGES.OBJ, and SUBROUTINES.OBJ) are
to be combined into an executable program (EXAMPLE), and that these modules each contain two relocatable
segments, one called EPROM of type CODE, and the other called ONCHIP of type DATA. Suppose further that
the code segment is to be executable at address 4000H and the data segment is to reside starting at address 30H (in
internal RAM). The following linker invocation could be used:

RS51  MAIN.OBJ, MESSAGES.OBJ, SUBROUTINES.OBJ TO EXAMPLE & CODE
(EPROM (4000H) DATA (ONCHIP (30H))

Note that the ampersand character "&" is used as the line continuaton character.

If the program begins at the label START, and this is the first instruction in the MAIN module, then execu-
tion begins at address 4000H. If the MAIN module was not linked first, or if the label START is not at the begin-
ning of MAIN, then the program's entry point can be determined by examining the symbol table in the listing file
EXAMPLE.M51 created by RL51. By default, EXAMPLE.M51 will contain only the link map. If a symbol table
is desired, then each source program must have used the SDEBUG control. The following table shows the assem-
bler controls supported by ASM51.
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Assembler controls supported by ASMS51

PRIMARY/
NAME GENERAL DEFAULT ABBREV. MEANING
DATE (date) P DATE() DA Place string in header (9 char. max.)
DEBUG P NODEBUG DB Outputs debug symbol information to object file
EJECT G not applicable EJ Continue listing on next page
ERRORPRINT P NOERRORPRINT EP Designates a file to receive error messages in addition to the
(file) listing file (defauts to console)
NOERRORPRINT P NOERRORPRINT NOEP |Designates that error messages will be printed in listing file
only
GEN G GENONLY GO  [List only the fully expanded source as if all lines generated
by a macro call were already in the source file
GENONLY G GENONLY NOGE |List only the original source text in the listing file
INCLUED(file) G not applicable IC Designates a file to be included as part of the program
LIST G LIST LI Print subsequent lines of source code in listing file
NOLIST G LIST NOLI |Do not print subsequent lines of source code in lisitng file
MACRO P MACRO(50) MR  [Evaluate and expand all macro calls. Allocate percentage of]
(men_precent) free memory for macro processing
NOMACRO P MACRO(50) NOMR |Do not evalutate macro calls
MODS1 P MODS1 MO  |Recognize the 8051-specific predefined special function
registers
NOMODS51 P MODS1 NOMO [Do not recognize the 8051-specific predefined special
function registers
OBJECT(file) P OBJECT(source.OBJ) (02 Designates file to receive object code
NOOBJECT P OBJECT(source.OBJ)[ NOOJ [Designates that no object file will be created
PAGING P PAGING PI Designates that listing file be broken into pages and each
will have a header
NOPAGING P PAGING NOPI |Designates that listing file will contain no page breaks
PAGELENGTH P PAGELENGT(60) PL Sets maximun number of lines in each page of listing file
(N) (range=10 to 65536)
PAGE WIDTH (N) P PAGEWIDTH(120) PW  |Set maximum number of characters in each line of listing
file (range = 72 to 132)
PRINT(file) P PRINT(source.LST) PR Designates file to receive source listing
NOPRINT P PRINT(source.LST) | NOPR |Designates that no listing file will be created
SAVE G not applicable SA Stores current control settings from SAVE stack
RESTORE G not applicable RS Restores control settings from SAVE stack
REGISTERBANK P REGISTERBANK(0) RB Indicates one or more banks used in program module
(1b,...)
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 CJNE
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" (SAH). The following instruction sequence would work:

CINE A, #5BH, $3

INC GREATER THAN
The CINE instruction subtracts SBH (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-5BH<0, therefore
C=1; but SBH-5BH=0, therefore C=0.) Jumping to GREATER_THAN on the condition "not carry" correctly
jumps for accumulator values SBH, SCH, 5DH, 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  ;IGT
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/0O 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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MiZB: CiEE %Iz

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);
H
H
A solution written below in assembly language:
ORG 8100H
MOV  TMOD, #01H ;16-bit timer mode
LOOP: MOV  THO, #OFEH ;-500 (high byte)
MOV  TLO, #0CH ;-500 (low byte)
SETB  TRO ;start timer
WAIT: JNB TFO, WAIT ;wait for overflow
CLR TRO ;stop timer
CLR TFO ;clear timer overflow flag
CPL P1.0 ;toggle port bit
SIMP  LOOP ;repeat
END
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Notice that both the assembly and C language solutions for the above example require almost the same number of
lines. However, the difference lies in the readability of these programs. The C version seems more human than as-
sembly, and is hence more readable. This often helps facilitate the human programmer's efforts to write even very
complex programs. The assembly language version is more closely related to the machine code, and though less
readable, often results in more compact machine code. As with this example, the resultant machine code from the
assembly version takes 83 bytes while that of the C version requires 149 bytes, an increase of 79.5%!

The human programmer's choice of either high-level C language or assembly language for talking to the
8051, whose language is machine language, presents an interesting picture, as shown in following figure.

Human language » C (high-level) language
Eg. English, Malay, Chinese — Eg. for (x=0; x<9; x++)...
4
Complier
| Assembly language

< Eg. MOV, ADD, SUB

Machine language
Eg. 10011101 0101010101 | 4 Assembler | |

Conversion between human, high-level, assembly, and machine language
8051 C COMPILERS

We saw in the above figure that a complier is needed to convert programs written in 8051 C language into ma-
chine language, just as an assembler is needed in the case of programs written in assembly language. A complier
basically acts just like an assembler, except that it is more complex since the difference between C and machine
language is far greater than that between assembly and machine language. Hence the complier faces a greater task
to bridge that difference.

Currently, there exist various 8051 C complier, which offer almost similar functions. All our examples and
programs have been compiled and tested with Keil's p Vision 2 IDE by Keil Software, an integrated 8051 pro-
gram development envrionment that includes its C51 cross compiler for C. A cross compiler is a compiler that
normally runs on a platform such as IBM compatible PCs but is meant to compile programs into codes to be run
on other platforms such as the 8051.

DATA TYPES

8051 C is very much like the conventional C language, except that several extensions and adaptations have been
made to make it suitable for the 8051 programming environment. The first concern for the 8051 C programmer is
the data types. Recall that a data type is something we use to store data. Readers will be familiar with the basic C
data types such as int, char, and float, which are used to create variables to store integers, characters, or floating-
points. In 8051 C, all the basic C data types are supported, plus a few additional data types meant to be used spe-
cifically with the 8051.

The following table gives a list of the common data types used in 8051 C. The ones in bold are the specific
8051 extensions. The data type bit can be used to declare variables that reside in the 8051's bit-addressable loca-
tions (namely byte locations 20H to 2FH or bit locations 00H to 7FH). Obviously, these bit variables can only
store bit values of either 0 or 1. As an example, the following C statement:

bit flag=0;

declares a bit variable called flag and initializes it to 0.
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Data types used in 8051 C language

Data Type Bits | Bytes |Value Range

bit 1 0to 1

signed char 8 1 |-128 to +127

unsigned char 8 1 ]0to255

enum 16 2 [-32768 to +32767

signed short 16 2 [-32768 to +32767

unsigned short 16 2 |0to 65535

signed int 16 2 |-32768 to +32767

unsigned int 16 2 |0to 65535

signed long 32 4 |-2,147,483,648 to +2,147,483,647
unsigned long 32 4 01t04,294,967,295

float 32 4 |£1.175494E-38 to +£3.402823E+38
sbit 1 Otol

sfr 8 1 |0to 255

sfr16 16 2 |0to 65535

The data type sbit is somewhat similar to the bit data type, except that it is normally used to declare 1-bit
variables that reside in special function registes (SFRs). For example:

sbit P=0xDO0;

declares the sbit variable P and specifies that it refers to bit address DOH, which is really the LSB of the PSW
SFR. Notice the difference here in the usage of the assignment ("=") operator. In the context of sbit declarations,
it indicatess what address the sbit variable resides in, while in bit declarations, it is used to specify the initial
value of the bit variable.

Besides directly assigning a bit address to an sbit variable, we could also use a previously defined sfr vari-

able as the base address and assign our sbit variable to refer to a certain bit within that sfr. For example:

sfr PSW = 0xDO0;
sbit P =PSW"0;
This declares an sfr variable called PSW that refers to the byte address DOH and then uses it as the base address
to refer to its LSB (bit 0). This is then assigned to an sbit variable, P. For this purpose, the carat symbol (") is used
to specify bit position 0 of the PSW.
A third alternative uses a constant byte address as the base address within which a certain bit is referred. As
an illustration, the previous two statements can be replaced with the following:

sbit P=0xD0 " 0;
Meanwhile, the sfr data type is used to declare byte (8-bit) variables that are associated with SFRs. The
statement:
sfr IE = 0xAS;

declares an sfr variable IE that resides at byte address ASH. Recall that this address is where the Interrupt Enable
(IE) SFR is located; therefore, the sfr data type is just a means to enable us to assign names for SFRs so that it is
easier to remember.

The sfr16 data type is very similar to sfr but, while the sfr data type is used for 8-bit SFRs, sfr16 is used for
16-bit SFRs. For example, the following statement:

sfr16 DPTR = 0x82;
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declares a 16-bit variable DPTR whose lower-byte address is at 82H. Checking through the 8051 architecture,
we find that this is the address of the DPL SFR, so again, the sfr16 data type makes it easier for us to refer to the
SFRs by name rather than address. There's just one thing left to mention. When declaring sbit, sfr, or sfr16 vari-
ables, remember to do so outside main, otherwise you will get an error.

In actual fact though, all the SFRs in the 8051, including the individual flag, status, and control bits in the
bit-addressable SFRs have already been declared in an include file, called reg51.h, which comes packaged with
most 8051 C compilers. By using reg51.h, we can refer for instance to the interrupt enable register as simply IE
rather than having to specify the address A8H, and to the data pointer as DPTR rather than 82H. All this makes

8051 C programs more human-readable and manageable. The contents of reg51.h are listed below.

/*

REGS51.H

Header file for generic 8051 microcontroller.

/* BYTE Register */

sfr PO =
sfr P1 =
sfr P2 =
sfr P3 =
sfr PSW =
sfr ACC =
sfr B =
sfr SP =
sfr DPL =
sfr DPH =
sfr PCON =
sfr TCON =
sfr T™MOD =
sfr TLO =
sfr TL1 =
sfr THO =
sfr TH1 =
sfr 1IE =
sfr 1P =
sfr SCON =
sfr SBUF

/* BIT Register */

/* PSW */

sbit CY =
sbit AC =
sbit FO =
sbit RS1 =
sbit RSO =
sbit oV =
sbit P =
/* TCON */

sbit TF1 =
sbit TR1 =
sbit TFO =
sbit TRO =

0x80;
0x90;
0xAO;
0xBO;
0xDO;
0xEOQ;
0xFO;
0x81;
0x82;
0x83;
0x87;
0x88;
0x89;
0x8A;
0x8B;
0x8C;
0x8D;
0xAS,;
0xBS;
0x98;

= 0x99;

0xD7;
0xD6;
0xD5;
0xD4;
0xD3;
0xD2;
0xDO;

0x8F;
0x8E;
0x8D;
0x8C;

sbit 1E1
sbit 1T1
sbit 1EO
sbit 1TO
/*1E */

sbit EA
sbit ES
sbit ET1
sbit EX1
sbit ETO
sbit EX0
/* 1P */

sbit PS
sbit PT1
sbit PX1
sbit PTO
sbit PX0
/* P3 */

sbit RD
sbit WR
sbit T1
sbit TO
sbit INT1
sbit INTO
sbit TXD
sbit RXD
/* SCON */
sbit SMO
sbit SM1
sbit SM2
sbit REN
sbit TB8
sbit RBS
sbit TI
sbit RI

= 0x8B;

0x8A;
0x89;

= 0x88;

= 0xAF;

0xAC;
0xAB;
0xAA;
0xA9;

= 0xAS,;

= 0xBC;

0xBB;
0xBA;
0xB9;

= 0xBS;

= 0xB7;

0xB6;

= 0xBS5;

0xB4;
0xB3;
0xB2;
0xB1;

= 0xBO0;

= 0x9F;

0x9E;
0x9D;
0x9C;
0x9B;
0x9A;
0x99;

= 0x98;

*/
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MEMORY TYPES AND MODELS

The 8051 has various types of memory space, including internal and external code and data memory. When de-
claring variables, it is hence reasonable to wonder in which type of memory those variables would reside. For this
purpose, several memory type specifiers are available for use, as shown in following table.

Memory types used in 8051 C language
Memory Type Description (Size)
code Code memory (64 Kbytes)
data Directly addressable internal data memory (128 bytes)
idata Indirectly addressable internal data memory (256 bytes)
bdata Bit-addressable internal data memory (16 bytes)
xdata External data memory (64 Kbytes)
pdata Paged external data memory (256 bytes)

The first memory type specifier given in above table is code. This is used to specify that a variable is to reside in
code memory, which has a range of up to 64 Kbytes. For example:

char code errormsg[ | ="An error occurred" ;

declares a char array called errormsg that resides in code memory.
If you want to put a variable into data memory, then use either of the remaining five data memory specifiers
in above table. Though the choice rests on you, bear in mind that each type of data memory affect the speed of ac-

cess and the size of available data memory. For instance, consider the following declarations:

signed int data numl;
bit bdata numbit;
unsigned int xdata num?2;

The first statement creates a signed int variable numl that resides in inernal data memory (00H to 7FH). The next
line declares a bit variable numbit that is to reside in the bit-addressable memory locations (byte addresses 20H
to 2FH), also known as bdata. Finally, the last line declares an unsigned int variable called num?2 that resides in
external data memory, xdata. Having a variable located in the directly addressable internal data memory speeds
up access considerably; hence, for programs that are time-critical, the variables should be of type data. For other
variants such as 8052 with internal data memory up to 256 bytes, the idata specifier may be used. Note however
that this is slower than data since it must use indirect addressing. Meanwhile, if you would rather have your vari-
ables reside in external memory, you have the choice of declaring them as pdata or xdata. A variable declared
to be in pdata resides in the first 256 bytes (a page) of external memory, while if more storage is required, xdata
should be used, which allows for accessing up to 64 Kbytes of external data memory.

What if when declaring a variable you forget to explicitly specify what type of memory it should reside in, or
you wish that all variables are assigned a default memory type without having to specify them one by one? In this
case, we make use of memory models. The following table lists the various memory models that you can use.

Memory models used in 8051 C language
Memory Model Description
Small Variables default to the internal data memory (data)
Compact Variables default to the first 256 bytes of external data memory (pdata)
Large Variables default to external data memory (xdata)

276



STC89CH1RC F A ¥y HLFE T

A program is explicitly selected to be in a certain memory model by using the C directive, #pragma. Otherwise,
the default memory model is small. It is recommended that programs use the small memory model as it allows for
the fastest possible access by defaulting all variables to reside in internal data memory.

The compact memory model causes all variables to default to the first page of external data memory while
the large memory model causes all variables to default to the full external data memory range of up to 64 Kbytes.

ARRAYS

Often, a group of variables used to store data of the same type need to be grouped together for better readability.
For example, the ASCII table for decimal digits would be as shown below.

ASCII table for decimal digits

Decimal Digit ASCII Code In Hex

0 30H
31H
32H
33H
34H
35H
36H
37H
38H
39H

Ol |Q|N|[n|B]|WN|—

To store such a table in an 8051 C program, an array could be used. An array is a group of variables of the same
data type, all of which could be accessed by using the name of the arrary along with an appropriate index.
The array to store the decimal ASCII table is:

int table [10] =
{0x30, 0x31, 0x32, 0x33, 0x34, 0x35, 0x36, 0x37, 0x38, 0x39};

Notice that all the elements of an array are separated by commas. To access an individul element, an index start-
ing from 0 is used. For instance, table[0] refers to the first element while table[9] refers to the last element in this
ASCII table.

STRUCTURES

Sometime it is also desired that variables of different data types but which are related to each other in some way
be grouped together. For example, the name, age, and date of birth of a person would be stored in different types
of variables, but all refer to the person's personal details. In such a case, a structure can be declared. A structure is
a group of related variables that could be of different data types. Such a structure is declared by:

struct  person {
char name;
int age;
long DOB;
B
Once such a structure has been declared, it can be used like a data type specifier to create structure variables that
have the member's name, age, and DOB. For example:

struct  person grace = {"Grace", 22, 01311980};
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would create a structure variable grace to store the name, age, and data of birth of a person called Grace. Then in
order to access the specific members within the person structure variable, use the variable name followed by the
dot operator (.) and the member name. Therefore, grace.name, grace.age, grace.DOB would refer to Grace's name,
age, and data of birth, respectively.

POINTERS

When programming the 8051 in assembly, sometimes register such as R0, R1, and DPTR are used to store the ad-
dresses of some data in a certain memory location. When data is accessed via these registers, indirect addressing
is used. In this case, we say that RO, R1, or DPTR are used to point to the data, so they are essentially pointers.
Correspondingly in C, indirect access of data can be done through specially defined pointer variables. Point-
ers are simply just special types of variables, but whereas normal variables are used to directly store data, pointer
variables are used to store the addresses of the data. Just bear in mind that whether you use normal variables or
pointer variables, you still get to access the data in the end. It is just whether you go directly to where it is stored
and get the data, as in the case of normal variables, or first consult a directory to check the location of that data
before going there to get it, as in the case of pointer variables.
Declaring a pointer follows the format:

data type  *pointer name;

where
data_type refers to which type of data that the pointer is pointing to
* denotes that this is a pointer variable
pointer name is the name of the pointer

As an example, the following declarations:

int  * numPtr
int num;
numPtr = &num;

first declares a pointer variable called numPtr that will be used to point to data of type int. The second declaration
declares a normal variable and is put there for comparison. The third line assigns the address of the num variable
to the numPtr pointer. The address of any variable can be obtained by using the address operator, &, as is used in
this example. Bear in mind that once assigned, the numPtr pointer contains the address of the num variable, not
the value of its data.

The above example could also be rewritten such that the pointer is straightaway initialized with an address
when it is first declared:

int num;
int  * numPtr = &num,;

In order to further illustrate the difference between normal variables and pointer variables, consider the fol-
lowing, which is not a full C program but simply a fragment to illustrate our point:

int num=7,

int * numPtr = &num;
printf ("%d\n", num);
printf ("%d\n", numPtr);
printf ("%d\n", &num);
printf ("%d\n", *numPtr);
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The first line declare a normal variable, num, which is initialized to contain the data 7. Next, a pointer variable,
numPtr, is declared, which is initialized to point to the address of num. The next four lines use the printf( ) func-
tion, which causes some data to be printed to some display terminal connected to the serial port. The first such
line displays the contents of the num variable, which is in this case the value 7. The next displays the contents of
the numPtr pointer, which is really some weird-looking number that is the address of the num variable.The third
such line also displays the addresss of the num variable because the address operator is used to obtain num's ad-
dress. The last line displays the actual data to which the numPtr pointer is pointing, which is 7. The * symbol is
called the indirection operator, and when used with a pointer, indirectly obtains the data whose address is pointed
to by the pointer. Therefore, the output display on the terminal would show:

7

13452 (or some other weird-looking number)

13452 (or some other weird-looking number)

7

A Pointer's Memory Type

Recall that pointers are also variables, so the question arises where they should be stored. When declaring point-
ers, we can specify different types of memory areas that these pointers should be in, for example:

int * xdata numPtr = & num;
This is the same as our previous pointer examples. We declare a pointer numPtr, which points to data of type int
stored in the num variable. The difference here is the use of the memory type specifier xdata after the *. This is
specifies that pointer numPtr should reside in external data memory (xdata), and we say that the pointer's memory
type is xdata.

Typed Pointers

We can go even further when declaring pointers. Consider the example:
int data * xdata numPtr= &num;

The above statement declares the same pointer numPtr to reside in external data memory (xdata), and this pointer
points to data of type int that is itself stored in the variable num in internal data memory (data). The memory type
specifier, data, before the * specifies the data memory type while the memory type specifier, xdata, after the *
specifies the pointer memory type.

Pointer declarations where the data memory types are explicitly specified are called typed pointers. Typed
pointers have the property that you specify in your code where the data pointed by pointers should reside. The
size of typed pointers depends on the data memory type and could be one or two bytes.

Untyped Pointers

When we do not explicitly state the data memory type when declaring pointers, we get untyped pointers, which
are generic pointers that can point to data residing in any type of memory. Untyped pointers have the advantage
that they can be used to point to any data independent of the type of memory in which the data is stored. All un-
typed pointers consist of 3 bytes, and are hence larger than typed pointers. Untyped pointers are also generally
slower because the data memory type is not determined or known until the complied program is run at runtime.
The first byte of untyped pointers refers to the data memory type, which is simply a number according to the fol-
lowing table. The second and third bytes are,respectively,the higher-order and lower-order bytes of the address
being pointed to.
An untyped pointer is declared just like normal C, where:
int * xdata numPtr = &num;

does not explicitly specify the memory type of the data pointed to by the pointer. In this case, we are using un-
typed pointers.
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Data memory type values stored in first byte of untyped pointers
Value Data Memory Type

1 idata

2 xdata

3 pdata

4 data/bdata

5 code

FUNCTIONS

In programming the 8051 in assembly, we learnt the advantages of using subroutines to group together common
and frequently used instructions. The same concept appears in 8051 C, but instead of calling them subroutines, we
call them functions. As in conventional C, a function must be declared and defined. A function definition includes
a list of the number and types of inputs, and the type of the output (return type), puls a description of the internal
contents, or what is to be done within that function.

The format of a typical function definition is as follows:

return_type function name (arguments) [memory] [reentrant] [interrupt] [using]

{
H

where
return_type refers to the data type of the return (output) value
function_name is any name that you wish to call the function as
arguments is the list of the type and number of input (argument) values
memory refers to an explicit memory model (small, compact or large)
reentrant refers to whether the function is reentrant (recursive)
interrupt indicates that the function is acctually an ISR
using explicitly specifies which register bank to use

Consider a typical example, a function to calculate the sum of two numbers:

int sum (int a, int b)

{
}

This function is called sum and takes in two arguments, both of type int. The return type is also int, meaning that
the output (return value) would be an int. Within the body of the function, delimited by braces, we see that the re-
turn value is basically the sum of the two agruments. In our example above, we omitted explicitly specifying the
options: memory, reentrant, interrupt, and using. This means that the arguments passed to the function would be
using the default small memory model, meaning that they would be stored in internal data memory. This function
is also by default non-recursive and a normal function, not an ISR. Meanwhile, the default register bank is bank 0.

return a + b;

Parameter Passing

In 8051 C, parameters are passed to and from functions and used as function arguments (inputs). Nevertheless, the
technical details of where and how these parameters are stored are transparent to the programmer, who does not
need to worry about these techinalities. In 8051 C, parameters are passed through the register or through memory.
Passing parameters through registers is faster and is the default way in which things are done. The registers used
and their purpose are described in more detail below.
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Registers used in parameter passing

Number of Argument [Char / 1-Byte Pointer| INT / 2-Byte Pointer | Long/Float | Generic Pointer
1 R7 R6 & R7 R4-R7 R1-R3
2 RS R4 &R5 R4-R7
3 R3 R2 & R3

Since there are only eight registers in the 8051, there may be situations where we do not have enough regist-
ers for parameter passing. When this happens, the remaining parameters can be passed through fixed memory loa-
cations. To specify that all parameters will be passed via memory, the NOREGPARMSs control directive is used.
To specify the reverse, use the REGPARMs control directive.

Return Values

Unlike parameters, which can be passed by using either registers or memory locations, output values must be
returned from functions via registers. The following table shows the registers used in returning different types of
values from functions.

Registers used in returning values from functions
Return Type Register Description
bit Carry Flag (C)
char/unsigned char/1-byte pointer|R7
int/unsigned int/2-byte pointer |R6 & R7 MSB in R6, LSB in R7
long/unsigned long R4-R7 MSB in R4, LSB in R7
float R4-R7 32-bit IEEE format
generic pointer R1-R3 Memory type in R3, MSB in R2, LSB in R1
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Absolute Maximum Ratings

Parameter Symbol Min Max Unit
Srotage temperature TST -55 +125 T
Operating temperature (I) TA -40 +85 T
Operating temperature (C) TA 0 +70 C
DC power supply (5V) VDD - VSS -0.3 +6.0 \Y
DC power supply (3V) VDD - VSS -0.3 +4.0 \Y
Voltage on any pin - -0.5 +5.5 A%
DC Specification (5V MCU)
Sym | Parameter Sp.eciﬁcation — Test Condition
Min. | Typ Max. | Unit
Vob Operating Voltage 3.8 5.0 5.5 \%
Irp Power Down Current - <0.1 | - uA 5V
IipL Idle Current - 2.0 - mA | 5V
e Operating Current - 4 20 mA | 5V
Vi Input Low (PO,P1,P2,P3, P4) - - 0.8 \% 5V
Vi Input Low voltage (RESET, XTAL1) - - 1.5 \ 5V
Vi Input High (PO,P1,P2,P3, P4, /EA) 2.0 - - A% 5V
Vi Input High (RESET) 3.0 - - \% 5V
Tou Sinking Current for output low (P1,P2,P3,P4) 4 6 - mA | 5V
Tows Sinking Current for output low(P0,ALE,PSEN) | 8 12 mA | 5V
Tom Sourcing Current for output high (P1,P2,P3,P4) | 150 220 - uA 5V
Tom Sourcing Current for output high (ALE,PSEN) | 14 20 - mA | 5V
I Logic 0 input current (P1,P2,P3,P4) - 18 50 uA Vpin=0V
I Logic 1 to 0 transition current (P1,P2,P3,P4) - 270 600 uA Vpin=2.0V
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DC Specification (3V MCU)

Specification .

Sym Parameter - — Test Condition
Min. | Typ | Max. | Unit

Voo Operating Voltage 2.4 33 3.8 \%

Irp Power Down Current - <0.1 | - uA 3.3V

IipL Idle Current - 2.0 - mA | 3.3V

Tee Operating Current - 4 15 mA | 3.3V

Vi, Input Low (PO,P1,P2,P3,P4) - - 0.8 A% 3.3V

Vi Input Low (RESET, XTAL1) - - 1.5 A% 3.3V

Vim Input High (P0,P1,P2,P3) 2.0 - - A% 3.3V

Vi Input High (RESET) 3.0 - - A% 3.3V

Iows Sink Current for output low (P1,P2,P3,P4) 2.5 4 - mA | 3.3V

| Sink Current for output low (PO,ALE,PSEN) 5 8 - mA | 3.3V

Tou Sourcing Current for output high (P1,P2,P3,P4) | 40 70 - uA 3.3V

Iow Sourcing Current for output high (ALE,PSEN) | 8 13 - mA | 3.3V

Iy Logic 0 input current (P1,P2,P3,P4) - 8 50 uA | Vpin=0V

I Logic 1 to 0 transition current (P1,P2,P3,P4) - 110 | 600 uA | Vpin=2.0V
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MIRD: REBEM256F BRAMIEE SUEMIRIZR

;/*% —— STC International Limited x/
/% - R WK 2006/1/6 V1.0 %/
Y STC89C51RC/RD+ HRAFIH AL W H M RAMME B F 4k K 2

K %/

k- KWORELFAESTC-1SP Ver 3. 0A. PCBI F 44 AZ T B E MR~ %/
e WURIELER Y A TR, R eI T R R B R —— %/
/e WREEE SO S PR, WE SCEE R I T R SR R %/

TEST CONST EQU 5AH
;TEST RAM EQU  03H
ORG  0000H
LIMP INITIAL

ORG 0050H
INITIAL:
MOV RO, #253

MOV RI, #3H
TEST ALL RAM:

MOV R2,  #0FFH
TEST ONE_RAM:

MOV A, R2

MOV @RI1, A

CLR A

MOV A, @R1

CINE A, 2H,  ERROR DISPLAY
DINZ R2,  TEST ONE RAM

INC RI

DINZ RO, TEST ALL RAM
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OK_DISPLAY:

MOV PI, #11111110B
Waitl:

SIMP  Waitl

ERROR_DISPLAY:
MOV A, R1
MOV PI, A
Wait2:
SIMP  Wait2
END
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MisRE: F&E O BlOEO

STC89C51RC/RD+ZR AN B A WL A AT M 7 RO HF1/08 B . WREMARSGH, FITOK
W, A E R R IFTT/ OO —F&sr. LR .

TEEAE T N0, BT OMERS B A7, HERrRZE 2, HNSYSclk/12 (SYSclkA
RGHEIZR) o B BRXDER (P3.0) HN, FIBBALRT4FETXDN (P3.1) #il. Ki%k. #
W2 8L B, RALTE S .

—. H7T4HC1653 R HATHIA O
R AR P 7T4HC16563 FE L ANSAL AT RN 4R T R A

o | bbbl L,

ole—
I

o |—

>l

9 b 10 i
P3. 0} Q 9 10
” 74HC165 SINf= % 74HC165 SIN
P3. 1 -
] —_ 7=
W /T cp % 5T cp
P1.0 A 15 248 16 K 5 2k s 6
— Vee e
“ = _:E|0|4—l—[> ce L _:EMTLD\“C
N T

TAHC165E 8L HAT BN FF . LA/ BN (S/L) B EMRBLRE, FITHRAmRL
Bl BG4 4S/L=1, HE#h2Eibug (E15MD NKETR, REFR4EHN, XK
BBk EER R, Bk QB Qe R .

R, TXD (P3. 1) AE AR AL Bk b H i 5 BT A 74HC165 IR A7 Bk i 4 N\ i CPAHIE ; RXD
(P3.0) YENERAT I N5 T4HC165 1 8 47 % dmQuAt & ; P1. OF SRIZHI7T4HC165FE AL 5 BN
M ES/LAE; 7T4HC165/) R $P 2k kg (150) i, RaAREREEAN. BT EESASMEAN
Ef, POGHPIERE (Qi5Sw) FHiZE.

TR RO B DR ANSHBEE (BH-AFET) , eI FER N ERAM 20H
TG ITH .,
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START:

RXDATA:

WAIT:

T R S AT A R R 1) R A A

MOV R7, #05H

MOV RO, #20H

CLR P1.0

SETB P1.0

MOV R1, #02H

MOV SCON, #00010000B
JNB RI, WAIT

CLR RI

MOV A, SBUF
MOV @RO, A

INC RO

DJNZ  R1, RXDATA
DJNZ  R7, START

s BEE AR
s WCE P EBRAMELHE [X ik
s HATEANEEE, S/1L=0

; RVFHATAEALS/L=1

; ﬁﬁtéﬂ?ﬁﬁz R4 74LS 16514
3 BT 0, RV, Fﬂ%& TR
3 RigkGE

— il S

:@Mﬁu,@%?m%&

s R

s IEERAMZE X

PO =T N 911 B

s ONEERTE R, 4kt

s SAHAUR AR SE AT EN
s KT ERE AT b EE

bty

X AL, el kT

Ko MWELR EUF, 42 EETHEYT RN DL, (EI REMZ, 1SR gl

=}

.

—. B74HC164¥ B HITHIE O
TAHC1647&80r Bf N BB B A7 a8 IR I 74HC164%9 i —ANSALf i H A3z 1 HL .

12Cxxx

i A A

¢ A R QC QD IZ QF Q( QH
P3.0 ST 1,
14 74HC164 A
P31 104 i Vee o1
ks Gnd CLR P
P1.0 oA sA =

/TN

SESERRE|

o U & Q @ Q& & Q
A B

1, 74HC164
cc

7

6nd g cp

9A 8“

287



STC89C51RCH A . Fr WA e

MR HLEAT O TAETE 7 sROMRILIRAS IS, B ATEE HHP3. 0 (RXD) &, i 4k
P3.1 (TXD) ik . FEREALETERIIMER T, &7 D RIE G A — AL — 7 N 74HC164
o WEFRH I, BT T4HC164T0 AT il , TR B AT A NG RE e, LA v R
BERWAAL, HAEREN I E, ETAHCT6AR) 4 H i NN fek B =250 1458, DUEARAE
AT N 45 R P A H O

2 RAMZE PR X 30H, 31HA PN 28 H#3 4T H1 HH T4HC 16447 ¥ th (11217

START: MOV R7, #02H ; WEERENTZTHANH
MOV RO, #30H s BEEHhERE
MOV SCON, #O0OH ; WESTHIT0
SEND: MOV A, @RO
MOV SBUF, A s BEERAT HRIE AR
WAIT: JNB TI, WAIT s —WUEE R RIETE, TESEST
CLR TI
INC RO s BUR—1M
DJNZ R7, SEND
RET
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MisRF: FIASTCE R EEIORELCDE /R

Vee
T 21K
—T 0
—{—1
—A
—T
j u2
x| =] = .
EEEEE I EE e ] con0
%21 B%] B%1 B%1 B% %] B%] B! Seg3 Coml 1 Coml
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o w] | o o = = | =] =] = <| | o] = cgl
1 1 B B Segl 3 Segl
/ﬁtmNﬁogso'—n\fm' %21 %1 B%1 2] 5Lg24s‘2
ety 7 [ EEEEZZ 882 |y S See
vee Seeld 7 &5 ) PO, 4 |22 v R
Segld 8 |38 =0 1Segd
——PL.6 P0.5 Segs 7 |oo°
P0. 6 37 ———m] Seg5
3 Segb 8
36 Segb
P0. 7 Seg? 9 Seg?
B Ry Seg8 10 lqoqg
8051 pe. 1|24 Segd 11 lsoug
ALE |83 :egi? 12 15eg10
PSEN |22 23 seql
i Segl2 14 | ..
po. 7| BL_See23 : Segl2
- Segl3 15 Segl3
p2. 6 f20 Sz Segld 16 1o 1y
- po. 5|20 Secgll Segld 17 ls.i15
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AL AL < < = A, A AL A AL AL Segl7 19 Segl?
oclc\lo-—<mm|vﬁmu:txoo Segl8 20 Segl8
= =] _] ] &) Q] ] ) _| | N eg
Segl9 21 Segl9
= s|=f=[2]g S22 22 Ses20
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NAME LcdDriver
#include<reg52.h>

- 3fe sfe sk she sk sie s sk sk sk sk ste sfe she she sfe sk ske sk ske sk sk sk sk sk sk st st st sk she sk she sk ske sk sie s sk sk sk ste st sk ste st ske sk ske sk ske sk sieosie sk sk st st ste st sk st sl sk ske sk sk st sk sk sk sk skeoskeskeoskoskokoskosk
s

;the LCD is 1/3 duty and 1/3 bias; 3Com*24Seg; 9 display RAM;

; Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
;Com0: ComOData0: Seg7  Segb  Seg5 Seg4  Seg3 Seg2  Segl  Seg0
; ComODatal: Segl5 Segl4 Segl3 Segl2 Segll Segl0 Seg9  Seg8
; ComOData2: Seg23  Seg22 Seg2l Seg20 Segl9 Segl8 Segl7 Segl6
;Coml: ComlData0: Seg7  Segb  Seg5 Seg4 Seg3 Seg2  Segl  Seg0
; ComlDatal: Segl5 Segl4 Segl3 Segl2 Segll Segl0 Seg9  Seg8

; ComlData2: Seg23  Seg22 Seg2l Seg20 Segl9 Segl8 Segl7 Segl6
;Com2: Com2Data0: Seg7  Segb  Seg5 Seg4 Seg3 Seg2  Segl  Seg0
; Com2Datal: Segl5 Segl4 Segl3 Segl2 Segll Segl0 Seg9  Seg8

; Com?2Data2: Seg23  Seg22 Seg2l Seg20 Segl9 Segl8 Segl7 Segl6

sk sk ook sk ok ok o sk ok ok ok ok ok R sk ok ok sk ok ok sk ok ok R sk ok ok ok sk ok ok R sk ok ok R sk ok ok ok sk ok ok R sk ok ok sk sk ok sk ok ok sk ok Rk ks ok sk ok Rk sk ok Rk ok ok
9

;Com0: P370,P3”1 when P30 =P3"] =1 then Com0=VCC(=5V);
; P370=P3"1 =0 then Com0=GND(=0V);
; P370 =1, P3”*1=0 then Com0=1/2 VCC;

;Coml: P372,P3"3 the same as the Com0
;:Com2: P374,P3"5 the same as the Com0

El

sbit SEG0O =P0"0
sbit SEG1 =P0"1
sbit SEG2 =P0"2
sbit SEG3 =P0"3
sbit SEG4 =P0"4
sbit SEGS =P0"5
sbit SEG6 =P0"6
sbit SEG7 =P0"7
sbit SEG8 =P170
sbit SEG9 =PI1"1
sbit SEG10 =P1"2
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sbit SEG11 =P1"3
sbit SEG12 =P1"4
sbit SEG13 =PI1"5
sbit SEG14 =P1"6
sbit SEG15 =P1"7
sbit SEG16 =P2"0
sbit SEG17 =P2"1
sbit SEG18 =pP2"2
sbit SEG19 =P2"3
sbit SEG20 =P2"4
sbit SEG21 =P2"5
sbit SEG22 =P2"6
sbit SEG23 =P2*7

« 3 s sk sk sk sk sk sk sk sk sk ste st sie sk s sk sk sk sk sk sk ki sk sk ste sk sk sk sk sk sk sk sk sk sk stk sk sie sk ste st sk sk sk sk sk sk sk sk sk sk skosie sk sk sk sk sk sk sk sk sk sk sk sk sk skokokoteokeoskeoskoskoskoskoskosk
H

;======[nterrupt
CSEG AT 0000H
LIMP start
CSEG AT 000BH
LIMP int_t0

; register

lcdd_bit SEGMENT BIT
RSEG lcdd bit
OutFlag: DBIT 1 ;the output display reverse flag
lcdd_data SEGMENT DATA
RSEG lcdd_data
ComOData0: DS
ComODatal: DS
Com(OData2: DS
ComlData0: DS
ComlDatal: DS
ComlData2: DS
Com2Data0: DS
Com2Datal: DS
Com2Data2: DS
TimeS: DS

[ e e e e e e e
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t0 int SEGMENT CODE

RSEG

t0_int

USING 1

« s sfe sfe sk ske sk sie s sk sk sk ste st sfe st sfe she she sk ske sk sk sk s sk sk sk sk ste st sfe she sfe she sk ske sk sie sk st sk sk sk st st ste st sk she sk sk sk sk skeosieokok sk sk skeoskeskeoskokok
s

;TimeO interrupt

;ths system crystalloid is 22.1184MHz
;the time to get the TimeO0 interrupr is 2.5mS

;the whole duty is 2.5mS*6=15mS, including reverse
s s s s s s sk sk sk sk sk sk sk sk sk sk ok ok sk s st st st sk sk sk sk sk sk sk sk sk sk sk sk ok sk s st st st st sk sk sk sk sk sk sk sk ok ok ok sk sk e e ke sk stk sk ok ok
b

int_t0:
ORL  TLO,#00H
MOV THO,#0EEH
PUSH ACC
PUSH PSW
MOV  PSW#08H
ACALL OutData
POP  PSW
POP  ACC
RETI

;======SUB CODE

uart_sub SEGMENT CODE
RSEG uart_sub
USING 0

o 3fe sfe sfe sk ske sie stk sk sk sk sk st sfe she she sfe she sk ske sk sk sk s sk sk sk ste st st she she she she sk ske sk st sk sk sk sk ste st she st sfe sk ske sk ske sk sk stk sk sk st st steoskeskeoskeoskokoskok
5

;initial the display RAM data

;if want to display other,then you may add other data to this RAM
;Com0: ComOData0,ComODatal,ComOData2

;Coml: ComlData0,ComlDatal,ComlData2

;Com2: Com?2Data0,Com0ODatal,Com(OData2

« 3 sfe she sk ske sk sie s sk sk st ste s sfe she she she sk ske sk ske sk st sk sk sk st st ste she she she sk she sk ske sk sie sk sk sk sk ste st ste st she she sk ske sk ske sk stk sk sk sk sk steskeskeoskeoskoskoskok
5

InitComData:
MOV
MOV
MOV

;it will display "11111111"
ComOData0, #24H
ComODatal, #49H
ComOData2, #92H
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MOV
MOV
MOV
MOV
MOV
MOV
RET

Com1Data0, #92H
ComlDatal, #24H
ComlData2, #49H
Com2Data0, #00H
Com2Datal, #00H
Com?2Data2, #00H

sk sk ok sk ok ok o sk ok ok ok sk ok ok R sk ok ok sk ok ok R sk ok ok R sk ok ok sk ok ok R sk ok ok R sk sk ok sk ok ok sk sk ok Rk sk ok sk ok Rk ok ks kK ok
9

;reverse the display data
« 3fe sfe sfe she sk sie sk sk sk sk st st sfe st she she she sk ske sk sk sk sk sk sk sk st ste st sk she sk sk ske sk sie st sk sk sk sk ste sfe st sk sk sk ske sk ske sk sk sk sk sk sk ste st skeoskeoskeoskokokokoskokok
b

RetComData:
MOV
MOV

RetCom_0:
MOV
CPL
MOV
INC
DINZ
RET

RO,
R7,

A,
A
@R,
RO
R7,

#ComOData0 ;get the first data address
#9

@RO

A

RetCom_0

Cskskokokosk sk ok ok sk ok ok sk ok okok sk ok ok sk okokk sk ook sk skokokok kool sk okok kool kool sk okok ko okok kR sk kR kok K
2

;get the display Data and send to Output register
st sk sk ok st sk ke ok o sk sk ok o sk sk sk o s sk ke ot sk sk sk ok sk sk sk ok st sk sk ok st sk sk ok st sk sk ok st sk sk ok st sk sk ok ot sk sk ok st sk sk ok ok sk sk ok sk skosk keskosk sk ok
9

OutData:
INC
MOV
MOV
CINE
MOV
MOV
MOV
INB
MOV
RET

TimeS
A,

P3,

A,

PO,
PI1,
P2,

TimeS

#11010101B ;clear display,all Com are 1/2VCC and invalidate
#01H, OutData 1 ;judge the duty

ComOData0

ComODatal

ComOData2

OutFlag,OutData_00

P3,

#11010111B ;Com0 is work and is VCC
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OutData_00:
MOV P3, #11010100B ;Com0 is work and is GND
RET
OutData_1:
CINE A, #02H,OutData 2
MOV PO, Com1Data0
MOV Pl, ComlDatal

MOV P2, ComlData2
INB OutFlag,OutData 10
MOV  P3, #11011101B ;:Com1 is work and is VCC
RET
OutData_10:
MOV P3, #11010001B ;:Com1 is work and is GND
RET
OutData 2:
MOV PO, Com2Data0
MOV PI, Com?2Datal
MOV P2, Com2Data2
INB OutFlag,OutData 20

MOV P3, #11110101B ;Com?2 is work and is VCC
SIMP  OutData 21
OutData_20:
MOV P3,#11000101B ;Com2 is work and is GND
OutData 21:
MOV TimeS, #00H
ACALL RetComData
CPL  OutFlag
RET
;======Main Code

uart main SEGMENT CODE
RSEG uart_main
USING 0
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start:

Main:

MOV
CLR

MOV
MOV
MOV
MOV
MOV

SP#40H
OutFlag
TimeS,#00H
TLO,#00H
THO,#0EEH
TMOD,#01H
IE.#82H

ACALL InitComData
SETB TRO

NOP
SIMP

END

Main
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1. 7£ “Project” ZEHHIEFE “Options for Target”

2. f£ “Options for Target” HiEF “C51”

Options for Target Target 1’ /

Tarzet I Cutput I Listing@lﬁﬁl I EL51 Locate I EIS1 Misc I Debug I

— Preprocessor Symbols

:fine: ||

define: I

— Code Optimization

evel:

9: Common BElock Subroutines

[~ Don' t use absplute register accesses

=

‘mphasis: I i I Global Register Colorin
REss | Pevor size = I- = g |7 Interrupt wectors at a IDXDDDD

[T Linker Code Fdoking (max. ATME / ACALL)

Warnings I'ﬁ'arninglevel z LI

Bits to round for float |3 VI

[~ Keep wariables in order

[¥ Enable AWST integer promotion rul

I

Include I
Faths

|

Mise I
Controls=

/
/

Compiler
control
string

OFTINIZE (3,

ZE) BROWSE DEEUG OBJECTEXTEND

BVH

| Defanlts

3. LA KA, IRAAE P

4. fif “TE” 5, BRI

296



STC89C51RC £ 41 5 Fr HLIE TS
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1. STC-ISP. exe®fh, Aty 4 B, F%UART/RS-232 4% R 1) Fl /R 75 R 2 i 2
WHFE . 38400bps, 19200bps, 9600bps, 4800bps, 2400bps, 1200bpsZE:
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S5 BN RS R e BRI EEP1.0/P1. 1 FFEHEEEISP
TEHMEREY, FEESOPORME
GUNEIEER MU EREPLO/PL 1 RS RIS RIS B
aIEE Y FEEAEP1.0/P1.1=0/0 N EGEISPEERE 2/
Fois FEEtREAIPOREA0.
bISEY FEEPLO/PLI=0/0 I EREISPEFEZE]
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2. % M PRSP A& p) a4 P T AE R E E SO S AN E R (HEX) iy 2 22 TR
In—/N228%, AT AN, STC-TISP. exeibFH, FHIAREE B L4
12H, 34H, 56H, 78H, OABH, OCDH, OEFH, 12H, 34H, 56H, 78H, 0ABH, 0CDH, OEFH
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/* */
/* --—- STC MCU International Limited */
/* - JHARSTC 1T RFNF ML R ARSI B 8 SR 3 mmmmmmmeeee */
L LT Y 3G e e Ao AT 1 N — */
/% VETERE R O EE R A T 2 SR R R - */
x ¥
/¥XFSTC8IxX R AN ML, & Mk S (M g */

#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
/I#define RELOAD_COUNT 0xf6 //18.432MHz,12T,SMOD=0,4800bps
/H#define RELOAD_COUNT Oxec //18.432MHz,12T,SMOD=0,2400bps
/H#define RELOAD COUNT 0xd8 //18.432MHz,12T,SMOD=0,1200bps

void serial_port_initial(void);

void send_UART (unsigned char);
void UART _Interrupt Receive(void);
void soft_reset to ISP_Monitor(void);
void delay(void);

void display MCU_Start Led(void);

void main(void)

{
unsigned char i = 0;
serial port_initial(); //Initial UART
display MCU_Start_Led(); //Turn on the work LED
send UART(0x34); //Send UART test data
send UART(0xa7); // Send UART test data
while (1);

H
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void send UART(unsigned char 1)

{
ES =0; //Disable serial interrupt
TI=0; //Clear TI flag
SBUF =1; //send this data
while (!TD); //wait for the data is sent
TI=0; //clear TI flag
ES=1; //enable serial interrupt
b
void UART Interrupt)Receive(void) interrupt 4 using 1
{
unsigned char k = 0;
if (RI)
{
RI=0;
k = SBUF;
if (k == Self Define_ISP_Command) /Icheck the serial data
{
delay(); //delay 1s
delay(); //delay 1s
soft reset to ISP_Monitor();
H
H
if (TT)
{
TI=0;
}
}
void soft_reset to ISP Monitor(void)
{
IAP_CONTR = 0x60; //0110,0000 soft reset system to run ISP monitor
H
void delay(void)
{

unsigned int j = 0;
unsigned int g = 0;
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for (j=0; j<5; j++)

{
for (g=0; g<60000; g++)
{
_nop_();
_nop_();
_nop_();
_nop_();
_nop_();
¥
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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