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KT E R
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1.4 STC90C51IRC/RD+&EF B EH &R — 5K

it

TAE HE?EE?{T%% Flash e Pl eep |7 EP;; ét&
5 R g%f% S;}%\A i) UEQ EIT ? ROM | 1'J[A/D| Wi R | 1O (Wit g% 4%'{ :an #1%%44-Pin

V) | 5v | 3V () s r| GF) | AP %ﬁﬂ

% Tk

STC90C/LES1 & 41 51 )7 HIiE A — b
STC90C51 5.5-3.3[0-80M 4K | 256 | 3] 11 |2 - Al - | 8413539 49 | £ | PDIP [LQFP/PLCC
STC90C52 5.5-3.3]0-80M 8K 256 |3 11 |2 - 7] - | 8]413539| 41 | /5 | PDIP |[LQFP/PLCC
STCY0LES1 3.6-2.0 0-80M| 4K | 256 [3] 11 |2 - Al - | 8413539 41| 45 | PDIP [LQFP/PLCC
STCY0LE52 3.6-2.0 0-80M| 8K | 256 [3] 11 |2 - Al - | 8]413539] 49| & | PDIP [LQFP/PLCC
STCY0C/LESIRC R 1 ¥ Jy HLiE L —
STC90C51RC 5.5-3.3[0-80M 4K | 512 |3 14 [2] 4k [FH| - | 843539 4 | A | PDIP |LQFP/PLCC
STCY0C52RC 5.5-3.3|0-80M 8K | 512 |3 14 |2| 4K |H]| - [8]4]3539 44 | & | PDIP [LQFP/PLCC
STCY0C53RC 5.5-3.3[0-80M 13K | 512 |3 14 2] - [&]| - |8|4]3539 44 | & |PDIP|LQFP/PLCC
STC90C12RC 5.5-3.3[0-80M 12K | 512 | 3] 14 [2] 1K [#H]| - |8|4|3539| 4% | & |PDIP|LQFP/PLCC
STC9OLESIRC ~ [3.6-2.0 0-80M| 4K | 512 |3 ]| 14 [2] 4K [H]| - |8[4]3539| 4% | A |PDIP|LQFP/PLCC
STC90LE52RC ~ {3.6-2.0 0-80M| 8K | 512 |3 ] 14 [2] 4K [H]| - |8|4|3539| 4% | & |PDIP|LQFP/PLCC
STCY0LES3RC  |3.6-2.0 0-80M| 13K | 512 [ 3| 14 [2f - |#&| - |8|4(3539] 44 | & | PDIP |LQFP/PLCC
STC90LEI2RC ~ {3.6-2.0 0-80M| 12K | 512 |3 ]| 1 [2] 1K [H]| - |8|4|3539| 4% | & |PDIP|LQFP/PLCC
STCYOC/LESIRD+FFI L LIk AL — Ui

STC90C54RD+  |5.5 - 3.3[0-80M 16K | 1280 | 3| 14~ [2]| 45K [#H]| - | 843539 4% | & |PDIP |LQFP/PLCC
STC90C58RD+  |5.5 - 3.3[0-80M 32K | 1280 [ 3] 14 (2] 29K |[&]| - | 8|4 (3539 4% | & |PDIP |LQFP/PLCC
STC90C510RD+ |5.5 - 3.3[0-80M 40K | 1280 | 3| 14~ [2] 21K || - |8|4|35/39| 47 | & |PDIP |LQFP/PLCC
STC90C512RD+ |5.5 - 3.3[0-80M 48K | 1280 | 3| 14 |2 13K [H]| - |8|4|3539| 44 | & |PDIP|LQFP/PLCC
STC90C514RD+ |5.5 - 3.3[0-80M 56K [ 1280 [ 3| 14 [2| 5K |A| - | 8|4 (3539|440 | A | PDIP |LQFP/PLCC
STC90C516RD+ |5.5 - 3.3[0-80M 64K | 1280 [ 3] 14 (2| - |&| - | 843539 4% | & | PDIP [LQFP/PLCC
STCY0LES4RD+ |3.6 - 2.0 0-80M| 16K | 1280 | 3| 14 [2]| 45K [H]| - |8|4|35/39| 4 | & | PDIP |LQFP/PLCC
STC9OLE58RD+ |3.6-2.0 0-80M| 32K | 1280 3| 14~ [2] 29K [H]| - |84 |35/39| 4%~ | A |PDIP|LQFP/PLCC
STC90LE510RD+ |3.6 - 2.0 0-80M| 40K | 1280 |3 | 14 [2] 21K [&]| - | 8|4 (3539 4 | & |PDIP|LQFP/PLCC
STCY9OLE512RD+ {3.6 - 2.0 0-80M| 48K | 1280 |3 | 14 [2| 13k [#&| - |84 [35/39] 40| & | PDIP |LQFP/PLCC
STC90LE514RD+ |3.6 - 2.0 0-80M| 56K | 1280 |3 | 14 [2] 5K [H]| - |8|4|3539| 4% | & |PDIP|LQFP/PLCC
STCY90LE516RD+ |3.6 - 2.0 0-80M| 64K | 1280 |3 | 1™ |2 - |#H]| - |8]4|3539] 44 | 4 | PDIP |LQFP/PLCC

7

STC90CS51 41 84 i Hl44-pin ) 5 55 R LQFP44 MIPLCC444h, B PFQP44, {H & ANHER i ]
PLCC44FIPFQP44 %5, 1% HILQFP44 11245 .

PEFISTCH A LT . BRACEAS, $RTHIERE, JEG R EEMH, L F S . STCA RS
Jal A TR0 R HE % FH LQFPA4 /N 268 B 1 A1, A4S ) 7= S B /N, TR, DB AR o
FHSTCEEMLIFISTC-TSP. exe T EoK 233k HACAS BY 163 A CHS T 2 3ESTCH S iy 58 HLRA AT .
RC/RD+ RV ABEIERE T I, S Nk B ash), JBahia ik m, a8 24MRE T 1.
W Flash# 5 IR BCN10 5 IR A E.




STC90C51RC/RD+F F1 1 K HLFE B

1.5 STC90C51 RGN B FHl&/INNH RS

IWFj§C1

10K | |R1

S A O B A R A
33MHz VL B/, #iE
FEAT AN U i

C2<47pF

{18

C3<47pF

KT B s AL
i

SEIRAERX U AMHZ I, €2, C3/% N100pF;
SR ZEX 1A 12M~25MHzIN), €2, C3J8%7 A47pF

[S]

T2/P1.0
T2EX/P1.1
P12

P13

P14

P15

P1.6

P1.7

RST
RxD/P3.0
TxD/P3.1
INTO/P3.2
lNTl/P3,3
TO/P3.4
T1/P3.5
WR/P3.6
RD/P3.7
XTAL2
XTAL1
Gnd

-/

vee [40] <)>g O—D R RIR/SV/AV

PO, 0 l J_ Power On SW1
PO.1 - c6 Cs

P02 [37 1047 10pF

[

P0.3
P0.4
P0.5

[

P0.6
P0.7

=I5

EA/P4.6

w
S

ALE/P4.5
PSEN/P4.4

&)
0|

P2.7/A15

]
2

P2.6/Al14

[N

P2.5/A13

[
G

w| || | w| |w

P2.4/A12

=

P2.3/A11

w

P2.2/A10

N

P2.1/A9

=]

P2.0/A8

STC90xx £ 71| i HHz AR STCRIxx R )

_r'1 AEEEEARA AR AN,

1. BRZE S AL, HLZ5C1 Y 10uF, FFHRT 10K
2. A5 FH PR 0 52 o7 L R 2 S0 LK P P b

F-P4. 6/EA:

HEMOZZI/00 (P4, 6),

FF-P4. 5/ALE:

IR R EALE (MBS )

JFP4. 4/PSEN:

HEMOLEI/O00 (P4. 4),

R I 52

>
SRR X1 6MHZIE, C2. C33 47pF~100pF;

AT 7R TSPk I 15 B P4, 5 (00 F I FTR)

AN AT 7

B | GENTH | BT | SE0cusT | G2 | e oo

AP RHIMEE AR C RRERRE 1 ¢ BuREh

LUT-Th RT*‘E&:‘%H‘H%;&

ALF pin * fﬁ {37 ALE pin
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1.6 STC90C51 R FE R G I 4mIZ(1SP) B BY iy FA 2% 5 [£]

STC L HIFELemFR L, STC RS-232 #5¥de

ZYGHJE/USB +5V

Vee
ﬁ STC3232, STC232, MAX232, SP232  PC/Hifii #11
wo I L s i R
L]ci+ Vee ce > STC_ISPﬁ/ﬁ:%%U
O.uF 2 |v+ Gnd |1Gnd —F %ji” )EH F‘ ?335}—‘? ”
T_E cl- T10yT [TTESRDCOM Pind) | FISTCEL 4L
e ai1y 1 BE TxDICOM Ping)
01ur =
O R10UT
HHE]v- TLIN
O1uF
! [ r2our T2IN
R2IN R20UT [9 - -
= s 5 15| s s sc 1sp
TREHTR ) [ ferr FRTA, ART507
SLoro e l B R PR B
O+fui-ri1
oO-eu-vee A 1K _/
o+ui-r3.0 T_|T2/p1.0 Vee
O ui-ps.1 7 | T2EX/PLLI P0.0
O+1-6nd
3 P12 P01
. 7 |p13 P0.2
KT AL LR - b0
FARSRHEX A MH P -
C2. C3RIAL00pF: S o Po4
RXTUN6MHZI, €2, C3J 7 |P16 P0.5
NATPF~100pF; SRR 1z iour 3 |p1.7 P0.6
X1912M~25MHzH, €2, [T rst 0.7
C3R14947pF el v —|MCU*RXD<P3' B oy PR EA/PA6
1 ME TxD/P3.1 ALE/P4.5
1. B 52 B, FLACTATLOUF, HEBHLR1 910K [z]ivtors.2 PSEN/P4.4
2. RC/RD+ZF 5 )5 B, RESETHIH#E A [E]mtiess P2.7/A15
45K-100K ~$iz Fi L ]34 P2.6/Al4
[ruress P2.5/A13
. E@PJG P24/A12
P 7 ]ro/p3.7 P23/AlL
USB+BY TLOUT RITN GND XTAL2 P2.2/A10
— 1 H x
0O 00O 19 |XTALI P2.1/A9
skl S r 20 | Gnd P2.0/A8
o S B 5 I B A R UL, TEMR gt a8 B ke, 77 {47
33MHzL RIN, ZWE -
FRATH AT U R

SW1

]
=
Power On
M SISS ([
L

| onF

1

STCY90xx £ 1) A H I
STC89xx £ 4]
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1.7 STC90C51 & %E B ER

e eI .
Bl LQFP44 | PDIP40 [PLCC44 b
PO:PO [ BEFTAE R N /4 b 11, BT AE g Hb bk / o8l 52 e 26 4
@o%muﬁﬁmAﬁWﬂgﬁ,Wérﬁﬁﬁﬁﬂﬁukﬁﬁg
3730 | 3932 | 4336 10 pof e B LA T
(&8l 28 [A0~AT], FHHLEMI[DO~D7], WIS T FMEE Ehir
B
- 20 ] ) P1.0 FRUEI/OI PORTI1[0]
T2 SE I 3% /T HRR 200 AR N
Pl /TEX ul 5 ; P1.1 FrAEI/OET PORTI[1]
T2EX SE I 3/ VT BRR 24 B/ 7 2R A Ak R B
P1.2 42 3 4 |[4#E/OE PORTI[2]
P1.3 43 4 5 |ks#EVOL PORTI[3]
Pl.4 44 5 6  |FRUEI/OIT PORTI[4]
P1.5 1 6 7 |#E/OE PORTI[S]
P1.6 2 7 8  [¥#EI/OIT PORTI[6]
P1.7 3 8 9  |kR#E/O PORTI[7]
Port2: P2 N HA LR AR, BERTE RN A 1, e s
P2.0 ~P2.7 18-25 | 21-28 | 24~31 |frdhhl = LRfiiH (A8 ~ A15) . HP2I/E oSN /4 R, P22 —
ASALHEXL A
P30/RD s 0 . P3.0 FRUEI/OID PORT3[0]
RxD B AR RO
D3 TAD ; . i P3.1 FrHEI/OET PORT3[1]
TxD 1O ik i
- P3.2 FREL/OIT PORT3[2]
P -2/INTO S e A S R e R A
__ P3.3 FRAEI/OIT PORT3[3]
P3N N R B~ S PR e e e
P3ATO " " 6 P3.4 FRUEI/OFT PORT3([4]
TO SE I 38 /T AR 0 ) AN
P35Il . s . P3.5 FRUEI/OE PORT3([5]
T1 E I/ TH A LI AN
_ P3.6 FrAEI/O1 PORT3[6]
FIOIWR PO SRR s s o
_ P3.7 FRUEI/OT PORT3([7]
F3-7/RD S A B - e

12
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&S .
EH Rl ]
LQFP44 |PDIP40 |PLCC44
P4.0 17 23 |P4.0 FRAE/OI] PORT4[0]
P4.1 28 34 P41l FRAEI/OFT PORTA4[1]
P4 2T 3 ' P4.2 FREI/OT PORT4[2]
2INT INT3 | ShERehia, Bt e T A o el
. . b P4.3 FREI/OIT PORT4[3]
SANT2 INTS  |SRAeb T2, B o 7 ol o T
P4.4 FRUEI/OIT PORTA4[4]
P4.4/PSEN 26 29 32 /= — —
PSEN HMEFR A7 A B 5 S B
PaSIALE . 20 33 P4.5 FRUEI/OT PORT4([S]
’ ALE HbHEBAF FO VA 5 i B/ Gm AR i N 5L
pag/Er 2 3 35 P4.6 PREEI/OIT PORT4[6]
OEA A o 5147 R A 51 D
RST 4 9 10 |RST AL
DAY 8 B b B S A SO B N 3, B2 AR R 0 — AN 5
XTALI 15 19 21 (o 4Rl AN RIS BRI, It SR A I b R
i
DAY S0 s A b B S R R % 0 i g, R AR R R G
XTAL2 14 18 20 |t 4 EL AL FH AN EE R AR R E, b AT, SRR
XTAL25E o XTAL Vi N B0 B B R A7 20 H
vCC 38 40 44 |HIEIER
Gnd 16 20 22 |HYRGRL, FeHh
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1.8 STC90CS51RC/RD+Z 58 K4 R~ E
FITAG b 235 T2 20 18 6 A2 R P RoHS 2 R

LQFP-44 %% R~

LQFP-44 OUTLINE PACKAGE

| D (12mm) _
|A D1 (10mm) o
- - VARIATIONS (ALL DIMENSIONS SHOWN IN MM
J]_[“] [l [l [l [l [l [l [l “ 7\ SYMBOLS | MIN. NOM MAX.
/,. N 7y A - - 1.60
—133 Al 0.05 - 0.15
! O —
— A2 1.35 1.40 1.45
— B
— cl 0.09 0.16
— o D 12.00
— =
— D1 10.00
— E 12.00
| Jggn El 10.00
\ / v _ e 0.80
I y Z \ b(wio 0.25 030 035
21| . 22 plating)
L 0.45 0.60 0.75
€
L1 1.00REF
0’ 0’ 3.5 7°

14
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PDIP-40 355 R~ &
PDIP-40 OUTLINE PACKAGE

D (2060mil)

< » 2,
< > (-2

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

D @) O 3 .

Y v -
?UUUUUUUUUUUUUUUUUU% v
@]
/ — \ H (\IA A
T < < SEATING
) — Y _ PLANE

g v
1T R
<
¢!
100mil
b DIMENSIONS IN INCH

> SYMBOLS
MIN | NOR | MAX
A - - 0.190
Al 0.015 - 0.020
A2 0.15 | 0.155 | 0.160
C 0.008 - 0.015
D 2025 | 2.060 | 2.070
E 0.600 BSC
El 0.540 | 0.545 | 0.550
L 0.120 | 0.130 | 0.140
bl 0.015 - 0.021
b 0.045 - 0.067
e 0.630 | 0.650 | 0.690
0 0 7 15

UNIT: INCH 1 inch = 1000mil

15



STC90C51RC/RD+ 5 %)

BT P R

PLCC-44 3 R~
PLCC-44 OUTLINE PACKAGE

I‘

He(17.526mm)

<

B E(16.586mm)
17 7
mininisiaiaisiai=islis; 1

A
18 6
O u
O 0 2
O ] g
g o ¢| &
O -Q-Ell al @
O 0 2| =
O N & T
g i =
O ul

28 140 v
OO OooOOOOO O y
29 39

I \ 4
A ﬂ

<

Ge

T

=

Seating Plane

Gd

AA;
Al
=ET
I*ST
A
o
T

DIMENSIONS IN INCH

DIMENSIONS IN

SYMBOLS MILLMETERS
MIN | NOM | MAX MIN [ NOM [ MAX
A 0.165 - 0.180 4.191 - 4.572
Al 0.020 - - 0.508 - -
A2 0.147 - 0.158 3.734 - 4.013
bl 0.026 | 0.028 | 0.032 0.660 | 0.711 | 0.813
b 0.013 | 0.017 | 0.021 0.330 | 0.432 | 0.533
c 0.007 | 0.010 | 0.0013 [| 0.178 | 0.254 | 0.330
D 0.650 | 0.653 | 0.656 || 16.510 | 16.586 | 16.662
E 0.650 | 0.653 | 0.656 || 16.510 | 16.586 | 16.662
0.050BSC 1.270BSC
Gd 0.590 | 0.610 | 0.630 || 14.986 | 15.494 | 16.002
Ge 0.590 | 0.610 | 0.630 || 14.986 | 15.494 | 16.002
Hd 0.685 | 0.690 | 0.695 || 17.399 | 17.526 | 17.653
He 0.685 | 0.690 | 0.695 || 17.399 | 17.526 | 17.653
L 0.100 - 0.112 2.540 - 2.845
Y - - 0.004 - - 0.102

1 inch = 1000 mil

16
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PQFP-44 $}%4 R~}
PQFP-44 OUTLINE PACKAGE
D(13.2mm) -~
- VIAH
< D1 -
44 34
RAAAAAHAHHAE $
/
O s
== ===
=] e —
e o] 1
== =] | —
| - — | E (gl —
- = ] «@ —
[ = ] it —
0= = | £ —
== =] I
1 e m23 —
\ -
F v S
12 22
I o] |o20MIN
0°'MIN
= "
g
\ ¥V _ GATE PLANE
- i SEATING PLANE
Lig 0°
el DETAIL A
SYMBOLS | MIN. | NOM | MAX. NOTES:
: . —T2.70 1.JEDEC OUTLINE:M0-108 AA-1
Al 0.25 | - [o0.50
v 50 200 T2 20 2.DATUM PLANE [M] IS LOCATED AT THE BOTTOM
/N /b0 plating ] 0.25 ] 0.30 [ 0.35 OF THE MOLD PARTING LINE COINCIDENT WITH
5 ool 520 (13 10 WHERE THE LAED EXITS THE BODY.
D1 9.9 |10.00]10.10
B o0l 20T 5 10 3.DIMENSIONS D1 AND E1 D0 NOT INCLUDE MOLD
o 59 T000 10 10 PROTRUSION. ALLOWABLE PROTRUSION IS 0.25mm
L 0.73 103831093 PER SIDE. DIMENSIONS D1 AND El1 DO INCLUDE
- MOLD MISMATCH AND ARE DETRMINED AT DATUM
e 0.80 BSC. PLANE
H |
00 0 - 7
C 0.1 0.15 | 0.2 4 DIMENSION b DOES NOT INCLUDE DAMBAR
UNIT:mm PROTRUSION.
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1.9 STC90CS1 R %L FH52iEN

STE20 xx - xx xx — 40 x - X xx

| ER Lk

tn 40, 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

RAMA /]S

RC: RAM{Z512

RD+: RAMN1280
JERCHIRD+: RAMA256

TP BN, e
514K,  52&8K=%ETi, 53,2 13K=EY,
544E16K=ET, b58E32KETT, 5164%64K=FE.

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

STC 12T/6T 8051

18



STCY0C51RC/RD+ Z3 41 i F HLAR R
1.10 &K FHET8h X oh A RO BB ELERET (EMD — = K57t

1. 25 IEALB(E S % H

RC/RD+ 418051 5 Al 4 JERAME B 2 25 IEALER 3k D) Re 75 17 a8 (R B)
AUXR : Auxiliary Register (R 5)

Mnemonic | Add bit B7 | B6 | BS | B4 | B3 | B2 Bl BO Reset Value
AUXR 8EH | name | - - - - - - EXTRAM | ALEOFF xxXxx,xx00
AREALEE St (B HRGIES %, CES)
sfr AUXR = 0x8e; /% FEHHAUXR 25 A7 a4 Itk */
AUXR = 0x01;

/* ALEOFFAZ & 1, 25 1EALEMS Séa i, 32T R IEMIYERE, B A7 JG N0, ALE(S 5 1E 3 iy Hix/
B EALEE S (N RBIES 2 ILgE )
AUXR  EQU 8Eh - BRAUXR DATA  8Fh
MOV AUXR,  #00000001B JALEOFFALE “17 , 28 IEALE(S S,
ARTET R G RIEMI T RE

2. HNESESBR R, 6T 1£4ERI805 1 R AHLAS B I 120 4, e STC 1 5 Y
8051 A HLTE ISPREE LTI BN A (ROTHER, MM E et , TR #l
AN BIITR BRI — 2, A R B AR S AU A Xt A0 53 ) T3

3. B LN BRI AR RS 2R A5 PG —2F . 7R ISPRE AR I I40SCONEE A1/ 2gain ] LLA 2%
R BARG B P AL IS e i A0 0 %o b L AR 5T, (B LGS A SR A R R B AN = T 16MHz . B WL Ak
SR 6MHzZ I, AE0SCDNR A1/2 gain, B FFFEREMT, 16MEL EEFfull gain.

-Stepd/ B REFEMATA R AR

Double speed / FRIEE: (¢ BI/YYEE ¢ 12T/BR{&E

e I & 172 zain " full gain
IEHIEE, 16MH: LI TRk 1/2 cain

TAHBErL. 0/ 1 & STEAEC FT00ARTH, REBz) |

19
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1.11 #B{EINE—STCI0C51RC/RD+ &5 HE 5 H#
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

20
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F28 gBEEANKREN
2.1 STC90C51RC/RD+&F B LA EES
STCY90CS1RC/RD+ R H. 7 L a] Lz T 2Fh 48 i X CARRAR DOFE, B0 02 FRBI

Fisi A, EH TA/ERT, STC90C51RC/RD+E A H N LA B 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.

25 PR R st m AR 2 N Y PR 1) B 7 4 PCON KT A 2 A %8 1) . PCONAF A7 2 58 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

\

AT,

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 R 8hCPU. SEI 2%, BB AT D& ThRe i s 1L TR, RAE
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.

21
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2.1.1 TRRN EWUAEFER)

¥ IDL/PCON.OE A1, HAHLHEFEANIDLE (FH) B, ESRERXT, NCPUTLLH 1k
TAE, (ERSNR W, B8 BT OSNERIET. ME I ITHESHENRTZE TERRT
HBEHE —~P“IDLE "#Afz: IDLE WDT(WDT_CONTR.3). 4IDLE WDTH# % B A1,
IV ER e “SRB” T4, BPIER TA/E. MIDLE_WDTH#3H 07, &1 100 @ i) 4%
TE R AT, BMEIETAE. fESWEAT, RAM. HERRIE4N(SP). R/ il £
(PC). FEFIREFPSW). RN (A)SF ARG LR . VO IRFFE 25 A B B0
B AR — ZI ARSI U 5 3 LI B A 4 BBl 8 46 # RE A 5 18 4T (BRCPUG R A T4
A8 o AR AN R AR, EATTER AT DK B AL R, B MR R ER S, CPUE 4k 2R34T
BN NBERIEA R T — %12

A FFR 7 AT DR H 2 AR AT o] — A Hp 7 14 72 A2 5 42 5| EZIDL/PCON. O Bl 44175 %
MR 2 A 5 — MBS N vk . SMEBRST S R AL, KR, =4k
T, X PR AL R A ARG SR T B IR R 24 B - 10us, A REFEAEE A,
FRIERSTHI IR, SR E AL, H A HUAR - F2 7 I10000HAR 46 1E % A .

2.1.2 #HHERN/(EPER

¥ PD/PCON.1E A1, B WK APower Down (BiHE) i, At EymR, it
NS, AEEEESE, BT ERsR, CPU, ER 2. A1, BT HEE TR,
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, EANBEERE, FTEVON . SFRs Rk RS 27 A7 28) 4k 1R gk A\ i s = 1 78
—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 HEMCU M BB 5 rp e i, 57 e B2 S5 FIMC UK M 23 /1 00 00H Ak FF
GHIEH AR

B R GETC AR WrEORE S LA F S 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 Se e B oh R /58 BRSO E R, BB S i RE R ACLIE L
FES R WU N ri SR A, K45 8 I /O R AIG, T Pl 6 i F BELR 125 it i P 28 C L
Hio A CLIK LB/ 0. VI, AR IIINTx 23 7™ 42— AN N e b b, AT E 2o i
Fi HUAA S R AR 2 e e
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/1] E A P I R 1) et P G S 51 R */
/% */
/¥ —-- STC MCU Limited */
/¥ «- FORSTCOOXX ZRF1 B J AL EH A58 v Wi nse L g L 5 */
/U R R A P P B SO 5 SR */
PEAERE B E PR B AEA T ST BERE AR */

/* */

#include <reg51.h>

#include <intrins.h>

sbit Begin LED =P172;

unsigned char Is Power Down = 0;

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

//Power-Down wake-up pin on INT1

//Normal work LED indicator

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

sbit Is Power Down LED INTO =PI"7;
sbit Not_Power Down LED INTO =PI1"6;
sbit Is Power Down LED INT1 =PI"5;
sbit Not Power Down LED INT1 =PI1"4;
sbit Power Down_ Wakeup Pin INTO =P3"2;
sbit Power Down_Wakeup Pin INT1 =P3"3;
sbit Normal Work Flashing LED =PI1"3;
void Normal Work Flashing (void);
void INT System init (void);
void INTO Routine (void);
void INT1 Routine (void);
void main (void)
{

unsigned char j=0;

unsigned char wakeup counter = 0;

Begin LED =0;

INT System _init ( );

while(1)

{

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

{

Normal Work Flashing( );

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

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

{
{
}
else
{
}

}

void delay (void)
{

/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 */

Not Power Down LED INT1=0; /* open external interrupt 1 normal work LED */
while (Power Down_Wakeup Pin INT1 ==0)
{
/* wait higher */
H

Not Power Down LED INT1=1; /* close external interrupt 1 normal work LED */

unsigned int j=0x00;
unsigned int k = 0x00;
for (k=0; k<2; ++k)
{
for (j=0; j<=30000; ++j)
{
_nop_();
_nop_();
_nop_();
_nop_();
_nop_();
_nop_();
_nop_();
_nop_();
H
b
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void Normal Work Flashing (void)

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

H

;38 T A B B R AR S R L GG =)

« 3k s s sk sk s sk sk sk sk sk sk sk sk st sk sk sk sk sk sk sk sk sk sk sk sk st sk sk sk st sk sk sk st sk sk sk sk sk sk ok sk stk sk sk stk sk sk st sk sk sk skeokoskoskoskok
H

;Wake Up Idle and Wake Up Power Down

« 3k s st sk sk s sk sk sk sk st sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk st sk sk sk st sk sk sk st sk sk sk sk sk sk sk sk st sk sk sk st sk sk sk stk sk sk steokskoskoskok
H

;/* --- STC MCU Limited */
/% -- TR STCOOXx Z2 51 By AL ph 418 o B gt it P A58 5 */
S/ *Un SRR P P BAE SO v 5] AR 7 */
SAELERE P O E R I T STCRI BB SRR */
e */
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

STC90CS5IRC/RD+ AR AR LA 4P ELL T AMEERSTSI M E LD, B, FHEEN
/LA, FHIIMEN.

2.2.1 SMERRSTS|BIE i

HMEBRST 5| B AL A0 A AN S FIR ST 51 BN — % 98 5 (¥ A bk ot Wi SEELER A LA 2
fr. FRSTEALE IR = I AL RS 20 24 W Bl i 10us 5, B ML Bt N ALIRES, HRSTEALE
BRI IRIR S, B R HLAE SRR ARSI AT RE 7 X (KI0000HAR 46 IE % A%

222 HREEA

PN HAEFEEIT SR YT, AN SERRTER, TELMERILRAKEN (G5
Z—) , fEGi8051 B A WL TR AF bR S FE e ThRE, - A2 B AL S B, S P R
BRI BLSTCHHE H (35 5 T 805 AR HE 7 )~ SR 34 N 7 ISP CONTRAFIA T RE 27 A7 2%, SEHL T 1
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¥ |25 77 42
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 A 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
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223 FHEEf/IHBEEN

PR VCCIR T R R AL/ f A AT FEL B AR I T TR R I, Py 2 S R
fir. HVCCHEFKZ IER BN, $EiB32768/ M #iE, RS/ BRI AR, FEA B R
A, BRI E A IR .

2.2.4 B TRMWDDE L
R/ RERT/ MBHIREFERTEENRGET, A TP “REERTEIEL
N, ZFTH, MCU/CPUREFI K, SRAG KK AR T/ |, @% &5 35 1, g
MCU/CPU ANTERIE IS (8] P9 4% 223k U7 i & T 14, 5LAAMCU/CPUA T35 R3S, BT 1t 2
HIAMCU/CPUS AL, 1§ R 40 # B VLT MR AR BT H P 27 .
STCOO0CSIRC/RD+ZRFIH F AL 5 3t T LB T 1Thee, 8L RG] SRS
TR/ . Ak ThRe, FRATHE W T R I RE F AE 48 WDT_CONTR:
WDT_CONTR: 7 [ J4(Watch-Dog-Timer){% | 25 17 %%

SFR name |Address| bit B7 [B6 B5 B4 B3 B2 | Bl | BO
WDT CONTR| EIH | name - - | EN_WDT [CLR_WDT|IDLE WDT| PS2 | PS1 | PSO
Symbolff*5  FunctionZhjfig
EN WDT: Enable WDT bit. When set, WDT is started

EIMRvrsn, HwEN ‘1 7 B, BIIMED).
CLR WDT: WDT clear bit. If set, WDT will recount. Hardware will automatically clear this bit.
BTG COAL, BBV, BT VR SR8 R B 3hiE <0 "t .
IDLE WDT:  When set, WDT is enabled in IDLE mode. When clear, WDT is disabled in IDLE
E I VM“IDLE "#EU0r, M E 1R, B IR SRE “ SRR THE
IFCOZARS, BIVMERBRAE W AT
PS2,PS1,PSO:  Pre-scale value of Watchdog timer is shown as the bellowed table:
B VHER S UE, W F KPR

PS2 | PS1 | PSO P%Zﬁ%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
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The WDT period is determined by the following equation & | ] Hi i [H] 1155
A1 3% H ] = (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

WA 11.0592MHz:
1038 Hi 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% # HH 6 & 1A A 1 T Bloas (9 ¢
He

ER | BT | BEE | Eecuik | Bzn2E | s oemc e

APIHBIMEEN s © RRERxE R ¢ Bluxs h
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BIVRANWRERF, ESTCHYTHIR EATAE RN

/* */
/* -—- STC MCU Limited */
P e GUTSTCOOXK R AL 50 B S 3 34 R/
7 W EAERR P i FH BTE L SRR, e */
/% WEERE 7 R B A A 1 STCHY AR KRS —--mm - */

Jx */

s ANV NP AESTC-ISP Ver 4.86.PCBH T #cg f2 L H Rl il #H%H LAFIRSAEPT O R EoR
B R HLE RS TE] = (12 * Pre_scale *32768)/Oscillator frequency

WDT CONTR EQU  OEIH e b bl
WDT_TIME_LED EQU P15 H PL.5 I T I (R FE 7R AT,
D76 T IH R B R T E AR AR AT S P T T B R R e T K P RO
WDT_FLAG_LED EQU  PL7
 FPL. THEHIE T I B AR AT, Qs o A T It E AL
Last WDT_Time_LED_Status  EQU 00H AR, AR T T I TR S KT 1 — YOIR S A
; WDTE A1) (8] (T FH i1 Oscillator frequency = 18.432MHz) :
;Pre_scale Word EQU  00111100B AH0, JBENE T, T Mi%=32,  0.68S
Pre_scale Word EQU  00111101B EO, HAVE T, Tisrsidi=64,  1.36S
;Pre_scale Word EQU  00111110B EO, BENET I, WisHiE=128, 2.72S
;Pre_scale Word EQU  00111111B A0, JRENE T, T i%=256, 5. 44S
ORG  0000H
AIMP  MAIN
ORG  0100H
MAIN:
MOV A, WDT CONTR RS NE T I E AL
ANL A, #10000000B
INZ WDT Reset JWDT_CONTR. 7 = 1, FHITMEA, BRERIETME AR
;WDT_CONTR.7 =0, FHER, #5230, RAMHEIG N 9 BHLE
SETB  Last WDT Time LED Status ; EHEAL,
WA T 1A HE B TR 7R AT IR AL = 1
CLR  WDT TIME LED RN, RS T A N (R RS AT
MOV~ WDT CONTR, #Pre scale Word A BE T
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WAITI:
SIMP  WAIT1

AEAPATAER) (A1) S T 103 2 A

;WDT_CONTR.7 = 1, B TMELL, #JH3), RAM BN HEAE, NENRTIE

WDT_Reset:
CLR WDT_FLAG_LED

JB Last WDT Time LED Status,

ETESR, MEE)
R TR AL, FEAE TV R LR R AT

Power Off WDT TIME LED

s NUREKFI BT, H0SEAR BT

RYEE TR A TR ST 1 — VIR A 1 WDT_TIME_LED 4T,

A LUCEARRBE K, B LRI KA IO

CLR WDT TIME LED

CPL Last WDT Time LED Status
WAIT2:

SIMP  WAIT2
Power_Off WDT_TIME_LED:

SETB  WDT TIME LED

CPL Last WDT Time LED Status
WAIT3:

SIMP  WAIT3

END

s B UK KA G S 1 1A A I (R AT
SR T IS TR RS T (9 b — DR S LU

AEAPATAER) (A1) S5 T 103 2 A

s ERSEAR VRN KA 143 S P [ 75 T
DR TV N TRIR 2 AT (9 _E— IR R U

AEAPATAIE R (A1), S5 T 10 AL
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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 B EfﬁM%Fﬁ?&mmL%%E%ﬁﬁ
N AP
§=X DA
I XTISP CONTR | & RGN RGLISPI 152 7 X MR AT 72
FERIENCOHT AR | 7, KRB SR ISP R A, &1
=X A SO R X AT R
IR . 2 R G R GISP I FE X T WA $h AT FE
RIEHEN | RGEdE =
FIRA A zgéggﬁiaa o KRB A ISP F B SR, 2

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

STC90C51RC/RD+R FI| 5. Fy ML 1 FLE 7 A7 fith s FNEL I A7 il 2 25 E J 7w ik 1. STC-
90C51RC/RD+Z 51 B4 ALBR T LA i) F b FlashfEfig 245, 36 AT LAY 19 64K B 1) 4P ¥ L 5 47 1
%% o STCO0CS4RD+ R HI H (LN A 1280715 (AL IR A7 it %, AR EEANZ 45 L AR 4y A
A2 A - Y EBRAM (2567 5) Al #9 FERAM (1024:775) o 1iSTC90CS51RC & 51 51 Fr LN
A S12F T B AE g 2y, AR B RZ 4 b #0 ms bk 25 18] - Y FERAM (2565 71) AT
Y ERAM (256777) « STC0CS1 R FH 5 HLN &6 R G256 7 T IR 225 . 7 4b, STC-
90CS51RC/RD+Z 41 51l LIS B LLUG [AIFE A8 i 164K BAMB AR A7k 2% . L LASTC90CS54RD+
AUV WA, 0l BIHFE A7 2 AR AP 35 -

3.1 IEFFiEE

FRFAMESH T AR PR . BEMERESEEE. STCO0CS1I R HFHLNTER T
AK~61KF 5 KIFlashf2 P /7 2% . STCO0CS1 R A &P 5 i0 J WL Fr W FE - Flash 76t 2% A 3
W R R TR

3FFFH Type Program Memory
16K STCO0C/LES1 0000H~OFFFH(4K)
STC90C/LES2 0000H~1FFFH(8K)

Program Flash

Memory STC90C/LE51RC 0000H~OFFFH(4K)
(4K~61K) STC90C/LE52RC 0000H~1FFFH(8K)
STC90C/LES3RC 0000H~33FFH(13K)
0000H STC90C/LE12RC 0000H~2FFFH(12K)

STCO0CS54RD+H i HLFE T A7 fifi 2% STC90C/LE54RD+ 0000H~3FFFH (16K)
STC90C/LES8RD+ | 0000H~7FFFH (32K)
STC90C/LESI0RD+ | 0000H~9FFFH(40K)
STC90C/LES12RD+ | 0000H~BFFFH(48K)
STC90C/LE514RD+ | 0000H~DFFFH(56K)
STC90C/LE516RD+ | 0000H~F3FFH (61K)

BAENMENE, BF i (PC) AN A N0000H, MO000H H It I 46 P AT F2 )7 .
STC90C51RC/RD+H 5 WA FIEA S| I SH 1 72 5 17 1) F N F2 I A0 38300 2 15 ) 1 MR R A7 i 5%
MEAT| s B S, 4 T-STCO0CS IRC/RD+E Fr L1 S5 1 1ol Fr A R 7 A7 ik 9%, 24 PCIY Py 258
o NI AR R R TE N, R G BB B AMETAEME ES . LASTC90C54RD+H 7 #l
A, M EAT] I S, B L e A TR R AR S B2 I 0000H A T TF I AT FE R, 24
PCI A 25 1L SFFFHIN R 4% H 85 B K AME P A7t as HEXUFE 2o PRI AP ERFR PP A7 i a5 (1) sk A
40000745 .
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T AN IR SS AR T N bl CCRR R W ) ) A FREF AP S s . (EREF A7t 4,
BEANHWTERA — AN E N b, S W R A IR BN S, R AU 2 B B BkEE 2 A M
BTN TR L AT R o A WO o 1B Al 252 7 BN T EE 20003 H, 72 B 2% /1 4ids
O 7 IR 55 72 3 BN 1 - kb 2 000BH, #1358 H W7 1A v W7 Al 45 72 7 O N I b 200 13H, 5 B 4%
/RS TR AR BT IR 45 FE e BOON I okl 200 1BHZS . B8 22 () AR IR IR 45 F2 5 N 1 il (o B ) )
DAL BB ) AR T T o T AR AR R TN 1 bk R TR X (8] (8N 719) PR, — B L N kAR AT
SERE R W IR S FEE, DR, — A o 7 0 kb [X SR A7 — 2 Sk M e R F6 4, FRIMEIE
AF T W AR 55 R 11 25 1R e 30T

FE 7 Flashf7-fif 8% 1l TR LR R R mFEHE S 10 5k LA, B 138 A 1 RS T A0 7 (8 1
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3.2 HIREFEER(SRAM)

STC0CS54RD+Z F1 B i (LN S AE B T 12807 1T RAM, 1] FH T A7 5URE 3o AT 110 A [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, STC90CS51RC/RD+ ZFI B HLIE AT LA [a] 726y 4N F@ fr 64K B AN 5B 4L
PEAEAE DS .

3.2.1 HERAM

PERAMBE 256271, AT N3N K128 FTRAM(S5184t8051%A) . =128FH
RAM (Inte | 7E8052H ¥ & 7 =128 FEFIRAM) L AFR I BE AT A7 2% X o K 128715 I B4 A7 fitr 4 BE ]
HiEFh ] Al Fhk . m 1287 TRAMS Rk Th e 25 17 a5 X S L AH R g stk s Bl , - #0 4o
F80H~FFH, bl 25 [a] BARSRANE B, (EAFE_E RIS, I8 AS = 1 -1k 05 0 BAX
Iyo E128FITRAM K BEIAI% TF-ht, KRRk Th e Z5 A a X W n] B -4k

P ERAMII 25 Ry B s, sl YE Fl& 00H~FFH

FF 7FH
e 08s FEIR I RE 2 A7 2%
N (SFRs)
FRAM 30H
‘ 2FH
? AL TR X
7 128575 TR L
NEHRAM 18H . 7H
TAE4H 2
00 10H
T 1 |OFH
P RAM 08H 07H
oor L_L1E4L 0
1285 I HBRAM

R 1287 RAMME AR IE FRAMIX o 38 FIRAMIX. AT 20 A TAE S AZ 2R 4L IX, w4 FhkX, F P
RAMIX FHERR X o TAE 2547 2240 [X ik MMOOH~1FHEL32B (£ 75) 800, 40 N4 (F—H i —
M), AT TIEF A48, 95 NR0 ~ R7, HETARMYESE., &
WA TAE AR, ATLLIR SIS B . RO~RTEW A%, $Rftas0 2R N1 AR
R . FEFIRESTFPSWE 2 PRSI MRS & L uifd H I TAEF A4 . W R HPSW
TR . AT S hE X Ak M20H ~ 2FHIE 164N 75 890 . 20H~2FH 76 B 7] [ 7 3B RAM
BTG PRI ATAFEL, AT DO B AT — o SR AR, 3R 12847, BT B Mtk v e &
00H~7FH. £tk F Z00H~7FH, PHIRAMAK 128775 )ik th /2 00H~7FH; MAMRE, —
FHuhE A — R, Sebr b T B AR XA A HuhESg A f e — AN, T Uk [
—/NFEVRIG, ERP P EHARIEAX . N EBRAMA 30H~FFH H. T 2 F 7 RAMAIHE #%
X.o —ANSOLIHERRSEET (SP), HTHRMMERX . BAHLEN )G, HEARIEESPNOTH, &M T
TAERAFZRAOFIRT, Kk, FH P VI TR 73N AT SP i BAIME, — M B 7E8OH LA 1 5
JCNH .
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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;, YEESMEIBTAL A AL, BT IRIZEE E i b A (S A,
CYAL; JRZ RO

AC : BEHOZEENAL . BHATINEIEERS, YB3, ST IRV IE BB H B, ACHT;
R0 B AHBIEAAREACH) H )72 78 T-BCDEINE . ki H 1) % .

FO : HM/4s&EA470,

RSI. RSO: TAEZAFaSAMIERN. WHE

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 : i AR &AL
Bl : {REANL
F1 : HP#REAL

P AHEARENL. ZARENIR LRI B INEACCH LA AR M . A R NEEACCH LA
HOu7HEG MPE L 2 BAN4SACCH MOy B8 (B0 I, P20

HEFFE £T(SP):

HERRARE & — 8L H &7 88 . B B HERR T AE N RAMBR R IO B . RAEEN G,
SPHILEAALOTH, A3 HEAR S5 HOSHEE LI 4f, 5 E0SH~IFHH G/l & T TAE S 7 a4
1~3, HAERF R ARIXLE X, 544 SPAE 2% 9 80HE B KB N E. . STC90CS51RC/
RD+ 25 B LI HER 2 1) EA K, B BE IS AR S, SPIN A K.
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3.2.2 IR RRAM (432 E2HER, B3 25N, FAMOVXifio])
STCY90CS54RD+H. /L PR T 256 1 I HRAMAL, IEERKL T 10247 I
RAM, HitikyEEIZ0000H~03FFH. j [a] PN 54 FERAMIF) 5 V2 A1 A 88805 1 B AL UG ] #h ™ FERAM
7 A A, (HRASSZMPOT . P21, P3. 6. P3. THIALE. 7EV4aiB =0, WY ERAME T
MOVXF 415, EPfEH” MOVX — @DPTR”E(#"MOVX @Ri"#§4 Vi, (ECIESH, wlfl
FxdatafE B/ RMEIR], U0”unsigned char xdata i=0; 7.
R HLA I FERAMAE 75 1T LA 1] 52 4 B 75 47 % AUXR (it A8EH) H FIEXTRAMAY 425 il o

STCI0C51RC/RD+/AD/PWMAR I HE Fr AILBOS L EE Fr AL 7 FERAMAE B S 2% IEALESi 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 i1y H [ 7€ £1) 1/6 de IR A A5 5 E 120N BB I, 7E G s Xty Hh [ 7€ F1) 1/ 3 it
T ES RS
1: ALE is active only during a MOV X or MOVC instruction.
ALEJAERATMOVX or MOVCIR &I A i M5 5, 4Pk 2. FRAR T R GRS HIENT

AN, ARV NERY FERAMZ BT, P I8 TR AR RS F P FE PR I 7ESTC- TSP A2 2%
WHE, N EY EBAUX-RAMYT ], 0 R E s

Stepd/ R4 WRASENAT T “IENT PHETEDR

Double =peed / ¥{Z#: ™ BLYNEE v 12T/BA{21E

A e (" 1/2 gain (* full gain
INEHIEE, 1Mz LI TR EREDE 1/2 zain

TS BEFL 0L 1 & STEAXC FT0/0ART#, BE S

[ Trsrmacmn © Zikpia @ foind GERHER) |

T T HF PR R AT iR lash X —3H8EE ¢ YES & HO
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MHRBIEZE QL) -

U7 ] A EB 9 JE FEXTRAM
BTG IR T R A A7 e A I (T4 7 20)

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

; W #address >= 100H, W2V M) EE AR RE IRAMEL 1 /045 (7] (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.

RS -
JLSASH B BAUXR 2777 3% BV AT B H FIMOVX. @DPTR #5741 I I P 34 3™ JEE (RUEXTRAM, i3
RAMZS [8], 515 18] iy Ah B0, AR R GeAM 1 SRAM, 11 SR B () 45 18] /N F-1024/256 715, T
A E 44 HESRAM. 48 2, B4 22STC62WV256, 19620256, UT6264 45, 4S8R MOVX A,
@Ri / MOVX @Ri, A F545 )itk N #4 @ HUEXTRAM, 3XAE KRBT 71256 T A4 FEEXTRAM,
(ERESEEEANEVIF 2N
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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];

/% AR xdata BIATE T A LR RE EXTRAM*/
/% 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 f7y” 07 BF, Viml4)EE BENHS, 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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KT N HERY FERAM:

—FEANEAE TSP R 80 FE Il e B o0 P UL P 55 FERAM, - PRURRAT F VA A G B8 =2 Fe 1 Ui 1)
¥ ERAM, 547 JSAUXR. 1/AUXR. EXTRAM = 0, 364556 JF 0t P 5547 FERAM, DU A5k A2«

TEISP N4 P I i TEISP R8RS 7 I 5
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STCY0C51RC/RD+Z F1| 5 | HL N 554 FE RAMIsE 7~ A2 /7

o /% ———  J#7~ STCI0C51RC/RD+ZFIEAFF AL MCU N EBH™ FERAMIE 78 A2 */
D /% ———  ARJE/RFEFLESTC-ISP Ver 3.0A. PCBHI F#igmfe TH EdtiEyd ———— */

/% = AREAERE S SR Y, W AERR Y R T STCI B KRRy —— */
P/ - UNREAESCE S| AR, TS SCE PENIE ] T STCRI BT R AR —— */

#include <regbh2.h>
#include <{intrins.h> /* use nop () function */

sfr AUXR = 0x8e;
sfr AUXR1 = OxaZ2;

sfr P4 = 0xe8;
sfr XICON = 0xcO;

sfr IPH = 0xb7;

sfr WDT CONTR = Oxel;
sfr ISP DATA = OxeZ2;
sfr ISP ADDRH = 0Oxe3;
sfr ISP ADDRL = Oxe4;
sfr ISP CMD = 0Oxeb;
sfr ISP TRIG = Oxe6;
sfr ISP CONTR = Oxe7;

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

void main()
{

unsigned int array point = 0;

/% MARHEH Test array one[512], Test array twol[b512]%/
unsigned char xdata Test array one[512] =

{

0x00, 0x01, 0x02, 0x03, 0x04, 0x05, 0x06, 0x07
0x08, 0x09, 0x0a, 0x0b, 0x0c, 0x0d, 0x0e, 0x0f,
0x10, 0x11, 0x12, 0x13, 0x14, 0x15, 0x16, 0x17,
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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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b

unsigned char xdata Test array two[512]

{

0xbf,
0xb7,
Oxaf,
Oxa’?,
0x9f,
0x97,
0x8f,
0x87,
0x7f,
0x77,
0x6f,
0x67,
0xbf,
0x57,
0x4f,
0x47,
0x3f,
0x37,
0x2f,
0x27,
0x1f,
0x17,
0x0f,
0x07,

0x00,
0x08,
0x10,
0x18,
0x20,

Oxbe,
0xb6,
Oxae,
0xab,
0x9e,
0x96,
0x8e,
0x86,
0x7e,
0x76,
0x6e,
0x66,
0xbe,
0x56,
Ox4e,
0x46,
0x3e,
0x36,
0x2e,
0x26,
Oxle,
0x16,
0x0e,
0x06,

0x01,
0x09,
0x11,
0x19,
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
STC90C51RC/RD+ZR A H Fr WL B T fE 6 4AKBAN SR IR ATAE 28 A/O LI I RE f7 . Vi [A] A1 &R %%
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

=2
e e S | STC90C51RC/RD+ £ )
B ¥ TIRE 1 AH ;&z i P b 1
MOVX A,@Ri R RSN I N ERAM, (A7 HibE) ENBmse | 1 12
MOVX A,@DPTR | _F{EAMEI A P ERAM, (1667 3hk) N Bomgs| 1 12
MOVX @RiA SNk B FAEAMBE A Y ERAM (867 Hikik) 1 12
MOVX @DPTR A |SNEEEH FAESMTR T NP 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 MEFRIIAEAIRAMIX . STC90CS1RC/RD+Z A1) B ML A A4 Ik Th e 2577 #% (SFR)
55 P R 128 T RAMSSALL L FAH R (1 b ik Y e, 7048 F SOH~FFH, {HAFIR Th 6 7 47 4% (SFR) 24400
FHE S hER A5 ] .

STC90C51RC/RD+ZFI H LI RF IR D e 35 A7 2 44 AR St bk B 2 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 0EFH
xI11,1111
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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~ =
5 S T - RHBAL AT Lap | Sl
PO Port 0 80H | Po.7 | Po.s | P05 | P04 | P03 | Po2 | Po.1 | Po.0 | 1111 1111B
SP HERR TR E 81H 0000 0111B
DPTR |DPL|  HdiEdREr (%) | 82H 0000 0000B
IDPH|  #uddktt (i) 83H 0000 0000B
PCON IR %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 | - | | - |Gr2| - | - | ppPs |xxxx0xx0B
IE T VR AR | ASH| EA | | ET2 | ES | ETI | EXI | ETO | EXO |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 S 2 25 47 85 | B7H | PX3H|PX2H| PT2H | PSH | PT1H | PXTH | 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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™ e
1 Hiid Hodl| o Brui 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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T fR AR R TR 805 1 B AL HY FH ) — LL 2F A 2
1. }EFIT#=(PC)

FRJF T BB PCEY I R M, AJE TSFRZ . PCFK 1607, J&& 1 TH kI kT84
G 2 A7 2e . B ML EFERE AT JS, PC=0000H, & 5 A HLNFE T () % B e FF G AT 72

1

3

2. Z2MI[(ACC)
RINEFACCEB051 HL {5 HI A A7 8%, Al 54FA. W TS AR g g2
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 . HHATINEEHES, MBI A RN, SRPATGEIE HBIA A, ACH;
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 bR EAL.
FO : HFPFrENL,
Bl : {RE{L

P AAEARERL. ZARELLLE AR R INARACCH LA A E . SR B ngsacCH LA
HOuAr G MPEL; 2 FNESACCH M EOY B8 (B0 I, PRI N0

52



STC90C51RC/RD+F F1 51 i HLF5 B

5. TR ET(SP)

HERRFRET R — AN L A A7 88 . T HR S AR TS AE N SRAMBR TR I B . RGBS,
SPHIHALALOTH, fH S HEAR S SE L HOSHA LI 4G, 5 RE0SH~1FHH Loyl JE T TIEwfFded
1~3, AR R SX, TSP 248 HSOHEL B K I N E. . STC90C51RC/
RD+Z 5 8 F HLIIHERR S 17 AR K, BB SR BN MRS 5, SPAAZRIE K.

6. H1#E1E5T(DPTR)

AR5 4 (DPTR) & — N 16404 H 25 77 %%, HDPL (K842) MDPH (7 847) 4 i, ik =&
82H (DPL, {X715) FA83H (DPH, 155 4%) o DPTRAZ AL Hi805 1AL H ik — 1] LA B 423047 16 0 R A (1) 25 47
SR 7T 43 S X DPLI DPHA% 52 5 #E4T B 4E . STCOOCH1RC/RD+ F 41 B8 Fr MLAT W A 16 (52 ) B4 45 1
DPRTOAIDPTRI. X PHANEHfE 54 3L [F — AN bbb 23 (8], W38 13 B DPS/AUXRT. 0K 3%k 8 H Al fif
F I Fe 4T

STC90C5 1RC/RD+ A FUS051 HLp Bl UUKCHRHE: Hemkalyie 77 17 58

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 ﬁ‘ﬁ%&ﬂ%ﬂ

0: DPTRO is selected DPTRO#Y % $¢

1: DPTR1 is selected DPTR1#¥ 1% £%

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

AUXRIFFIR TN BE 25 47 5%, O T-A2HE T, Ho A (A7 AN ] B A 2R 5 4 B U7 ). B B T-DPSAz
AL Fbit0, MO AUXRL 2747 2% H INCHE 4, DPSHLME 25 S %, FHOZAR i 1 31 B 148 A0, BV AT SEBLX
HOHE TR I PR D 46

VAN RS e
BTG RR IR T BE A A7 A 0 X
AUXR1 DATA  0A2H

MOV AUXRL, #0 - JEIFDPS 350, 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 N 0AAH
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INC
MOV
MOVX

INC
MOVX

INC
MOVX

INC
MOVX

AUXR1
DPTR,

#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 STCI0C51RC/RD+ZE %I & EHHI/O O 454
4.1 VOOBZMARHNTIERA KA E N DE

VoOfc &

STC90CS51RC/RD+ZF H i HLETAT/O L3 CErsfPA L) G 2Fh TAESRAY: HEXW /55 L
(hrE8O5 14 A ) AT R4 i Thft. STC90CS51RC/RD+Z I HLIIP1/P2/P3/P4 LI
PLJE XA /55 ERL (FB 48051 1I1/0 1) #i5, POO _EEEN F 2 IwHH . POO/ERE
LRy AR, RH N EREBE, fENT/00 FRE, 75 IN10K-4. 7K Eh7 A pH .
STC90C51RC/RD+ 5V EL Fy AILAIPO 1 (13 FELIA e K R 12mA, AT /0 1 I FE IR A K A 6mA .
STCYOLE51RC/RD+y3VEL Fy AILAIPO 1 1 FEL A e K R8mA, AT /0 1 1 E FE IR A K A 4mA .

4.1.1 EXNE OMEEE

UL 1 2K TR0 T VR H R N T T RS 75 T B TR R A o R R 4 1 4%
A LIRS AL JIRES, FoVFAMs B R AR, S R OIS, RSN A SR,
TSR 24K [ MR o TR 1 3 b 5 A 8 AR R B 7

T3 R RIS, A1 ERSRERN “58 bR, MO%E a1 H oA S b
JOLRFAT I . b R A Rl e A VRO TV A L S 31 BV Ay LT B S i
BRRBNEN, 55 R RS h MR TRIRA, A TR S, S E
WA ZBUA JE05 O WE HELIA B 745 1 B 1 P 680 ) A FRLFE DA R

B FRART, B RS R L M ORBEN TR, MRS, XA RS
F9 o AR SR B B 5 b T

3 R R ERRON BB A7 . 4T 2R B OB LRRASIN, XA R SR e X
[ TG B OB A8 LS4 . 4% AR SRS I, 3 bR T FF 202N I b DA 31 B 3 e
BT

WL 1 BT

24~CPU
I A I

0
” il
D@mﬁ;&ﬁ—l >o W HhL 37 8K T 1 2mA
(PO, iy AT
AN F 4
YN ¢ R ' %Wm%wﬁ?&

YHE LI i HY

55



STCY0CH1RC/RD+Z 41 . Fr AR R

STC9OLESIRC/RD+R A HLA3VEAE, WA A AEGI N EoVEL &, #oA i gl
MR Vee, XFEFEAMODIZRIEFE. L, AN ZLAEAE ) AR 2 () 3V R L 5| BT
InsVEL s, WfsE A s, EEMR L RE, B AR R N R B, BIOR AR R

XA FA A — AN P fL

AEXLm] RSN ERIRAS B, ZLEBUER 1, A LB AN IEH RS,

4.1.2 FilrmticE PoO0 LB EMNEATHRER)

PO FHEAM AT IRER, H“POEBIMEL/00NK, FAMIN10K-4. 7KEY EHi B, 4PO0
AR Ry /B s B SR R, AN A bz s R .

R AF2E N0, JFIwH ST A LR iR . AE R — D ER R, X R EE
H TGN Ed, — Bl AAMESVee., MRANE FR B, FFRIIL/0MEash
BRIRAS, RO DL AL E AR R A T/ 0B rTVE A NT/0 1 o 3X 07 2 S 37 5 v 0 E] EAH
Ao i C 280 & N TR

TR 5 A — AN TP FLES

i
5 1AL

FEB AR Z 12mA, H R

L eS 60 E>c |

W AHE <

T AL
TriR4a i (PO b A A7 5 AT R 20)

R L/01 N FHE R S I
R GIIRNFIVSVIURECE 727 8E W=y -3 b
AT T/0 1 FARAZ e SRR AR I, AR, SERRBUA R, B b B — R EI W
PIN1ITI805 L8 A HLIE BE AR T, BRAFSAAT B AR v 18- J& SL B SRS MERIR S, b i 1
SR 30 B AL R, BA AT REIE RN, IR B VA R AR A BB R AT = R N L B2 T
PEFRASERT, FEmbxt 1.
A LESEERBCA A, 0 L fr A B AEOK T
A7 L8 S AP I AENPN = AR, A I _Er iR, LS Bl B 25 KR, T/0 g M b
e DN

Y SRR T, R
RO L & X BN LED & % — AR B BRI HEBH, 2 U0 1K A B PR v FeLRH, 2/ L
In470RK# LA L
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4.2 I/ AR IR F FER A, PAORYEH

XFSTCI0C51RC/RD+ 2R 51 B HLAIPA I F V5 1), 4n )5 180 % FLAIP1/P2/P3 01, F HIyn i3
3k, PAR)HiBEESH.

P4yt R HEAEESh , PA R — eyl Ay SHhk,  Arsibban .

(A - - - - P4.3 P42 P4.1 P4.0
A7 ik EFh EEh EDh ECh EBh EAh E9h E8h
Ci &

. #include<regbl. h>
/ASTCHT AR #R AT R & A Sk ST/
JHRETE R R T R A A A 4 T 7 2 B bR AT/

sfr P4 = Oxe8; /*CiE 5 P BHPA LVRRIR T e 27 A7 28 Ho b+ /
shit P40 = OxeS8: /*%CiE = A BIP4. 0 47 Hidik+/
shit P41 = 0xe9; /*CIE S TR A B4, 1 D47 Huhlk*/

shit P42 = Oxea;
shit P43 = Oxeb;
shit P44 = Oxec;
shit P45 = Oxed;
shit P46 = Oxee;
/%L NPALTRICTE 5 Huhik 75 1+ /

void main()

{
unsigned char idata temp = 0;
P4 = Oxff;

temp = P4;
P1 = temp;
P40 = 1;
P41 = 0;
P42 =1
P43 = 0;
P44 = 1;
0 .
1
1

P45 =
P46 = 1;
while(l);
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LGRS
P4 EQU  OESH ;or PA DATA OES8H
P40 EQU 0E8H ;or P40 BIT 0E8H
P41 EQU 0E9H ;or P41 BIT 0E9H
P42 EQU 0EAH
P43 EQU 0OEBH
P44 EQU 0OECH
P45 EQU OEDH
P46 EQU OEEH
;LA P4l 7 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 ;P4.1=0
SETB P42 ;P42=1
CLR P43 ;P43=0
SETB P44 ;P44=1
CLR P45 ;P45=0
SETB P46 ;P4.6=1
NOP
MOV  C, P46
MOV P26, C
SIMP MAIN _LOOP
END

¥E: STC90C58AD/STCIOLESSAD 2 1| 1JP4 [ Hu ik #ECOh.
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4.3 STCI90C51RCE 5|8 HHALE/P4.SEREVOOFE AR E

STCIOC51RC/RD+ R F B (LI P4. S BI AT YET /0, Bl & HAEALEE I, BRIAZ FE
ALEE .. @R P FHEIP4. 511, FAERE s PR P I AESTC-TSPYmAE 28 HORFALE  pinik 4 H
{EP4. 5, FEResk PR P I ESTC- ISP AE 28 HH iZ A IER A A2 /E NALE pin. BEfAREITFE
FioR:

ER | Qe T | BT | SECHER | 5ang® | e e

AP BENEE G C REfFaxE T ¢ BluxEi A

BT TR R LA
ALE pin * HIRFL S € {54 ALE pin

THEAESIER: & 185 C W0 EETHARREA [5 -]
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STC90C51RC/RD+ F 1| 1 ) ML B
4.4 —FhE R = R B B B

Vce Vce

RI
10K(3.3K~10K)
FET/0 1 . ]
R2
15K(3.3K~15K)

W s, @uon Ed AR 1(3.3K~10K), AN L4 B fHR1(3.3K~10K),
BIYR2IESE 15K LA F,

5 BREHEEMRBRZIVAVEGIOORHE

SVERMFIERREVEME RN, AR IE3VEME AR A T 5V, FAEZI/0N BB AR
B OE, BB . MRS S R TR A ML AR SR, T/0 0 B A B B RS
HoF, BT T/OMRES M E- T SMEE 5 OV RIS 98, T/008HAI7E0. 7V, /NF0. 8V
I B 7 HLEE L/ O RS AR

avigrpLkm/on e DX——DX] sttt

VAR IE VAT VRS IR, B IESVAR AR A T 5V, A —ANPN=AREFGES, H
PR

R3

|I|J_

5V
| 10K j
3V BL L PR DC—
X svatron
2K

STC90C51RC/RD+ R FISVH FrALiZEHES. 3VER-AT, ABh LS. VA A& ZA T 5V, WKAHRL
HI5VEL PO [ 48 & —AN0~330QRI PRV FEBHRI3.3VERFI/O 1, AN 3. 3VES{ET/0 A 4hEBn
10K 7 FEFH 33, 3VESFHIVee, XFEEH TS, 3V, {RH TRV, MAME —tIIER.

3.3V

10K
0~330Q
STC90 £ #15V 2844:PO [ 11— 3. 3VEREI/0M
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4.6 VOO EHIZIREILEDIRLE N %K E

/
[ r2rro Vee
[ p1.vm2Ex P0.0 10
C]r12 PO.1 1/0
Ceis P0.2 1; 0
1/0

ria P03 1/0
T s P04 % 8
| 4T P0.5 1/0
[ R P06 Rif [re[ |ra |ra{ |rs| |re] |r7| [rs| | R1-RSPHAH

9 |RST P0.7 > e
: - al bl | df el f] g| dp 7\3470@&1
[ rxprp3.0 EA/P4.6

11| TxD/P3.1 ALE/P4.5 [ 30
D [ 30]
[z]i~tors.2 PSEN/P4.4 H o H o H N H o

T3 |INTI/P3 3 P2.7/ADI15 [ 28
=] [=5]
Cfrors b 6ADIe com1| comz| com3| cowa
5] riess P2.5/ADI3 IR IR
Eﬁws.o P2.4/AD12 Vo 1o 1o 1o
[Tror3.7 P2.3/AD11
[B]xraL2 P2.2/AD10 1/0 A SR IREh 443
[ xTaLi P2.1/AD9 I F KR e 2 2 v B 1]
[Z0]Gnd P2.0/ADS

T/0 I SRR EADE W, W RA— s

e NG
WA PL— R RS
STCIOC51RC/RD+ FRI5VER - ATLATPO [ A VEE HaL it B R A 12mA,
HABT /01 (1738 FL I g5 K 6mA
STCIOLES LRC/RD+FI3V HE F #LATPO I I E Ha it e K A 8mA,
HABT /0 FAFEE AL B2 K A 4mA

 ——t
1/0 LED3 /]
1/0 LED4 /]
1/0

RS a
1/0—R0—— b/
1/0—RL— ¢ /]
I/Oi:l—d/
1/0—R—— £/
/o—RIG— /]
1/0—Rl—— 2/
Lo—R2— dp/]

R5-R12 H [ PHAE 1K

N—

HI8EL, (H NFEEIhFE, 2
A4 BB 2 B

TJUFN

VCC

COM1| COM1| COM1

I/0 ) A F R sh 4 3
H A% B0 5 2 25 o 5% ]
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= LB AN
E5E IESAR%

51 St/

FHEF IR — R AL A S R R T B R4y . S R T SR (kR
fML. SRR 4, SRR B M M52 B2 AR A . 7ESTCH LA 1 341k 77 2 ) R
A

. TR

- P

. [T

. PR

. M

. S

VA SIS

5.1.1 :ZBiEnt

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

. MOV A, #70H

X 28 T RE W ST RN TOHAL 1% 31 B gsArh

5.1.2 HiESut

EEEFHET 0, BRI B S e S EEohht . RS 0770 H REHR
LoRFF IR I RE AT 2% . N B SR A ae AN bk 25 18] . HLrP R ik o i 25 A7 28 AN A7 ik 25 1) H g
FH B T8k 77 051

. ANL 70H, #48H

FIORTOHH L H IS LRI E48HAH “ 57, S5 RAFIMAETOHR L . HAR 700 B #:th
Hb, 2RI P ER B A7 £ 2R RAMAR ) — AN T

5.1.3 (833t

8] % F-HE R FROERR LGN “@” FrekFon. Flln, BHAERIPHIBHEZ40H, WEEIREE
a4 40H T B & 50 Hs 955H, AW NE4:

MOV A, @R1

JEHHESSHAE L B BN as
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514 HSEHFFUE

AAT A TR B B TAEZFAF 48 R7~RO. S NASA. @ A48, ki 25 A7 48 FIgE i C
W B AT E . P AR SR RT~RO 4R S A N3 ALK 7R, ACC. B 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
AR NE, FR bR MR B b, PO BT E R AR R, 84 A
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¥%

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

5.1.6 ZTTHEFHE

TR FHET7 A, R AIRAERIRE — M7 R IR A AR bk % 748 . A2 hE TR,
Bt HAR LA, Ha8 RAE A BAEShk . ARk 27 47 25 A5 Fp v B PO L b 27 47 2%
DPTR.

an: MOVC A, @A+DPTR

TR RINGEA s A A7 4%, LA 5L %Y A7 ARDPTR AP (R N AN, FL&5 SRAE Tyt
Kbk, B IZ AT BBOE N RANARA

5.1.7 (LSt

LT hk 2 Fi e — S P R ECHE A7 fits 2 RAMANRE 2K 3 RE B A7 28 AT AL R 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 ka8 4
2. FARBAEKIR S
3. R IR L
4. RIS IR 2

STC90CS1RC/RD+Z S H  HLFR 2 RG] 73N

/7 AR - R Kb A
%E;ii%ﬁf?%%mFﬁ%% % 12TI98051 |[STC90 A I#E6THE R
R ° & 4 PT I AR I || I8 30T B A
B % SR 4 l ¢

e P AT fis BI GlgvEs

iz i u R | et [

MOV A, Rn AATAE NN IEN BRINAE 1 12 6 21
MOV A, direct Rk Tl E € /TSN Y I 2 12 6 21%
MOV A, @Ri EHZERAM R ) 50 16 N R 2 1 12 6 2%
MOV A, #data DAL PNEYIIE 2 12 6 21%
MOV  Rn, A F A N PN IEN AAT 1 12 6 2%
MOV Rn, direct B L P e v ) Ok N B AR 2 24 12 243%
MOV Rn, #data WAHIESe PN = 2 12 6 2
MOV  direct, A ENIE RSP NIE k3 b R 2 12 6 2%
MOV  direct, Rn A7 o N A¥IE N B R T 2 24 12 24
MOV direct, direct  [ELEHIL S0 B IE N 5 — AN ELfaHbHE 0 3 24 12 2%
MOV direct, @Ri  [[a]3ZRAMH () Bdi36 N BELE AL T 2 24 12 21%
MOV direct, #data |7 RI02E \ BELREHURE 50T 3 24 12 2%
MOV  @Ri, A FINAE A 21K R FERAMER TG 1 12 6 21%
MOV @Ri, direct [ 3EHbE B8 ST EH 3% N A FERAMEA ST 2 24 12 21%
MOV  @Ri, #data |37 RP 0% N (A ERAMEA T 2 12 6 21%
MOV DPTR#datal6 164737 BIH0%E N HhE 25 17 3% 3 24 12 21
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  [DAPCIySEthhk AR bk 5 bk 5 0 i (R B 1% N 2 8% 1 24 12 2%
MOVX A, @Ri [ 45 |- A2 SNSRI T A FERAM, (Sfizdshit) XN Engs| 1 24 12 2%
MOVX A, @DPTR [ FIEAMEIN v A Y FERAM, (161HhHE) sk N RN#:| 1 24 12 21%
MOVX @Ri, A FnikiZ i EAEAMTE) AT RERAM (8f7 i) 1 24 12 2%
MOVX @DPTR,A  [Rf0&5E@H FAESMBI  AY ERAM (1667 HihE) 1 24 12 2%
PUSH direct ELF b B T b R R TR N AR 2 24 12 21%
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 IEE23: LN RS il IE s 2 12 6 21%
XCH A, @Ri [FJE2RAM 5 BN AR A 1t 1 12 6 21%
XCHD A, @Ri IR BERAMIFIR - 2715 5 B A 22 46t 1 12 6 2%
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HAREAERIRS

- . o LA | e/ LA |k

et ek . W | A |1
ADD A, Rn |&ff#as N AEEN RIN#E 1 12 6 2%
ADD A, direct | EL4ZHIIE LA BRI R nds | 2 12 6 21
ADD A, @Ri |[A4ERAMAF (IS N2 2 s 1 12 6 2%
ADD A, #data [SZRIINE]E NS 2 12 6 2%
ADDC A, Rn (/788 A HEAINE] 2 n4s 1 12 6 21
ADDC A, direct | fethhl 57 ) Ay dE AL IS R nds| 2 12 6 2%
ADDC A, @Ri |[A4ERAMPA AT HEGT N3 20 4% 1 12 6 2%
ADDC A, #data |SzRIECHBEA7 N 2] Bon 43 2 12 6 2%
SUBB A, Rn [RIN#8F A1k 25 7748 N 2 1 12 6 21
SUBB A, direct [S &% (E 00k B b BTN | 2 12 6 2
SUBB A, @Ri | h188H (508 I ZERAM A Y P 25 1 12 6 b
SUBB A, #data |2 iN#8 i gd 5r BRI 2 12 6 2%
INC A EiiE il 1 12 6 21
INC Rn AATARINL 1 12 6 2%
INC direct IEES3:BERC ST iDI 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 IERE i RS | 2 12 6 2%
DEC  @Ri B FERAMER TG 1 1 12 6 2
INC DPTR  [HhhlZF 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 SRRk ) i 1 12 6 2%
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WARIRIERIR S

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

Bnest ik w | wmmEeE | mmEdE Rt

ANL A, Rn Zhnds S A fraA © 5”7 1 12 6 2%
ANL A, direct Zngs S EE bR ¢ 57 2 12 6 20%
ANL A, @Ri ZUn#s 5aERAMEBICH “ 5”7 1 12 6 20%
ANL A, #data Zhnes 5L A ¢ 57 2 12 6 21
ANL  direct, A IR NI REVESE il IE 7 B 2 12 6 21%
ANL  direct, #data |ELFEHbAERCSSLEIEGAH ¢ 57 3 24 12 2%
ORL A, Rn FINARSFEAAAR ¢ B 1 12 6 2f%
ORL A, direct ZUngs S E b B o ¢ B 2 12 6 2%
ORL A, @Ri ZUINES S A ERAME ST A « B 1 12 6 2%
ORL A, #data Zhnes 5 EIEOE ¢ B 2 12 6 21
ORL  direct, A B LS BOnds A ¢ Bl 2 12 6 21%
ORL  direct, #data [EfZHLhES A CSSLBIEM « 8”7 3 24 12 215
XRL A, Rn FIN SR AT ¢ RE” 1 12 6 2%
XRL A, direct FUngs S EEh b B ¢ RE” 2 12 6 21%
XRL A, @Ri SUINAE S RERAMBAIGA « SEEk” 1 12 6 2%
XRL A, #data ZUmss 5 B ¢ SE” 2 12 6 21
XRL  direct, A B oGS RNAAE « el 2 12 6 2%
XRL  direct, #data |BE4EHUHER TSSO ¢ Fal” 3 24 12 21%
CLR A ZngsiE < 0”7 1 12 6 2
CPL A FINER R % 1 12 6 21
RL A EQIIE Sy 4 1 12 6 24
RLC A LIk S DAVA(EI Vi - 4 1 12 6 24
RR A RINFIER L 1 12 6 24
RRC A Zon# AL ALE A 1 12 6 21%
SWAP A ZINA A 1 12 6 21
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PR K48 %
ACALL addrll #xy (D A TRER 2 24 12 2%
LCALL addrl6 KA 7 3 24 12 2%
RET FREFP ik ] 1 24 12 2%
RETI Hh TR [E] 1 24 12 2%
AJMP  addrll daxt (D) % 2 24 12 2%
LIMP  addrl6 K 3 24 12 2%
SIMP  rel LEROEE Y2 2 24 12 2%
JMP @A+DPTR AT DPTRIP) () 5% %8 1 24 12 2%
1Z rel EJiEE YRy 2 2 24 12 21
INZ rel ElIFRE e 2 24 12 21
CINE A, direct, rel |RIN#%5 HEMIE R CHE, NS 3 24 12 21%
CINE A, #data, rel  [BIn# 5w RIEGE, AHEMNFEE 3 24 12 2%
CINE  Rn, #data, rel [FFf7a8 5 RIBLLEL, AHHENHER 3 24 12 2%
CINE @RI, #data, rel [[A]BRAMBEIC S SZEDELLLE:, AASENHERE | 3 24 12 21
DINZ  Rn, rel TAERRL, AREER 3 24 12 2%
DINZ  direct, rel bk o, EREE 3 24 12 2%
NOP THRAE 1 12 6 2%
AR B RAE RS

. P FAT| L20Bh/HLRE |68 B/ HLAR | ReR

B PRELH G N N € B i

CLR C EE AL 1 12 6 2%
CLR  bit USRS R R A 2 12 6 24%
SETB C hERBsZhA 1 12 6 24
SETB  bit FERBER /SR R 2 2 12 6 215
CPL C AR 1 12 6 21
CPL bit LA SR 2 12 6 2%
ANL  C,bit [ A E I AAT “ 5 2 24 12 2
ANL  C,/bit |7 A E LA 540 “ 57 2 24 12 2%
ORL  C,bit [ Fl EFEEH A AR “ 57 2 24 12 2%
ORL  C,/bit  [HECZ AT E BB s ASAH “sk” | 2 24 12 2%
MOV  C,bit B N7 7 2 12 6 24
MOV  bit,C  [BEAA7iE A BT 2 24 12 24
JC rel A LR 2 24 12 21
INC rel HERL 0TI 5 7 2 24 12 2%
B bit, rel  |EEEHIEL YN 3 24 12 2
INB bit, rel  |EEHLIELNONFE R 3 24 12 21
JBC bit, rel  |EFEHIEA N UERS, 146050 3 24 12 21
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5.3 1480518 H#l35<S & X i¥f# (F3Z&English)
5.3.1 24580512 F I8 S E X ifE

ACALL addr 11

hEE: 4t

WAA:  ACALLIE A S I 54 AL Traddr L 1 B HUR R bk 19 THIFE . EPAT %R 41,
K PCHIMEIE N2, RIfFEFSPCHMACALLIY F—%454, ARJGHE 1647 PCIHI{ES Al
SR BN, [FIR AT IR AR N . ARG, FEMETPCAEA &5 ACALLYE
AT INT~SA 2 F AR, FE—A16 A0 H Mk, ZHhk Py R
FMFBIFE N D HE . BR %7 BIFR AR A M bk 6 A5 B FEACALLZ J5 (8 44k
T RN 2KBIIFEFAEAE T T . ACALLIE A7 AT I AL 48 AR AL

2450 SPHIWIUA NOTH, 475 SUBRTNAL T-F2 /5 471k 2 (10345 H M b4k, 1
RPATA T Hih0123HAL 48 4

ACALL SUBRTN

IR 4 SPASH09H, P #RAMMIEOSHFT09H B 76 [ N 25 43 I N25HAN01H, PCIEAS Ky
0345H.

BEKEF®H: 2
HITEER: 2
ZEHEIZRAD: [a10a9 a8 1] 0 0 1 0| [ a7 a6 a5 a4 | a3 a2 al a0
VER: al0 a9 a8SE 1147 HAxihtaddrl 1JA10~A817, a7 a6 a5 a4 a3 a2 al a0sZaddrl1fJAT~AOfT

#1E: ACALL
(PC)«— (PC)+2
(SP)—(SP) + 1
((sP)) < (PCy)
(SP)—(SP) + 1
((SP))«—(PCis5)
(Pcm»o)‘_ Jﬁ\ i Huhk:
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ADD A, <src-byte>

IhEE:
AR

2541

ADD A,Rn
ESKE (FETH):
HITEER:

Z ISR
R1E:

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

ADD A, @Ri
ESKE (F1) :
BUTREIHA:
i HIRAD
BRAE:

i

ADDH5 2 1] HI T 5¢ At sre-byte i 27 IV A KM RN 2 AR 4RI ELAT . JF
KA RET BIdsAt . MRARIZHER, HHRTAA AN ERAFRE N, 5N
%y A EIMA AN BB AR E N, WIEE . AR TR S O AL
B, SR METisE A R AR

R RN AT A AR T SR 7L BT, BOERTALA R R S o hri A, WEOV
N1, BWOVHEEE . EHATAH R BEE S HARHE, OVEL R
B AN, SR TR Ao — 1R 5.

ARIG RN ROT 2 AR T U7 3 A T ik, EHEThh. FAAaRE
Fhk AR Gk

R E N2 AT FI%EE OC3H(000011B), ROHIME AHOAAH(10101010B). AT T &
4
ADD A, RO

EINES AT 45 oN6DH(01101101B), 4B i EACHTEE,
FREOVHEL.

HEA 5 2 CAIE H

1
1

[00 1 0] 1rrrx

ADD
(A)«—(A) + (Rn)

2
1

| 0010 |0101| |directaddress|

ADD
(A)«<—(A) + (direct)

1
1
[00 1 0 Jo1 1

ADD
(A)—=(A) + ((RD))
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ADD A, #data

EOKE (F1) :
HITEHA:

Z IR -
1A

[ 0010

ADD
(A)«<—(A) + #data

| 0100] | immediate data |

ADDC A, <src-byte>

IhgE:
1RR:

2541

ADDC A, Rn
EBEKE (F1) :
WITREIER:

Z IR

RAE:

ADDC A,direct
EOKE (F1)
HATRHA:
4D -
BRAE:

WAL BTN

PATADDCIR A, isre-byte AT 7% AV B0% [ 2E A7 bs 2 — A 0 21 22 n 4%
AL, FHGERETRMBAR. RIBSHSER, BEETNHEBMA R, WA AR
HEL, BWNEE; HESEMAMMAER, WEMBERE N, SUEE. R
R SHCEEAE I, AL BN R M Ans A R A

WA BB oA A AL A BT BB TR . BRTACA B AR i e A, WOV
Hl, BNEOVIEE. 1EFHTH 9 BEUE IS HEIIRE, OVENL, FRMIANIERE
B AR — 5 EL, BUR A SRR Ry — RS

AEIEA R EER RV 4R FHE 7 TS T BEESHE, FaEsnET
HEAIST RS
5 2 N2 AT B EeE 0C3H(11000011B), ROKIME HOAAH(10101010B), EA7brE
AL, PATW TS
ADDC AR0
FMTRAT A R N6EH(01101110B), FIEAAREACHIE S, HEAIbR ECH H bR
HOVHHEL.

1
1

[o00 1 1 [ 1rrr]

ADDC
(A)—(A) +(C) + (Rn)

2
1

| 0011 |0101| |directaddress

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

#1€: ADDC
(A)=(A) +(O) + (Ri))

ADDC A, #data

BEKE (FMH): 2
ISR [ o0 11 [0 10 0] [ immediate data
#1€: ADDC
(A)—(A) + (C) + #data

AJMP addr 11
Ihee: Xk

YRA: AIMPHR 4 F U FE R BIA R B fdbbE 34T, Zh bR AT i 2 R e
L, HPCE (MR 2 ) HIESAL. FRAERS K 7~5RL AR A 1 527
IV . BRI H BRI ATMPHSE A 115 — 2638 A R A8 1 215 A T[] —
2KBHIFE AT T

20 RKFR S IMPADRL T2 F A7 %22 10123H, 1§4
AJMP JMPADR
7 F0345H, AT 581%484 ) PCIHAE N0123H.
ESKE(ET): 2

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

BIE: AIMP
(PC)« (PC)+2
(PC,0)< page address
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ANL <dest-byte>, <src-byte>

IhEE:
1R :

2541

ANL A,Rn
SR (F9)
HATREER:

#B1E:

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

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

Z SRR
BRAE:

PR RTIER5IER

ANLAE 4R Hi<dest-byte>Hl<src-byte> i it & K AN 7 A2 B A T2 512
B, IFRHE G RAF TAE <dest-byte>JIT 4R € 1 H (IR . 12482 BT N2
PR &AL

P ERAE R AR Fe vro Rl SRR . 4 H RIRAEEOy Bnds i, JRiRfEHn
VAT BT, ARSI A Gk, 24 H BB RO B
I, PR EOT DU B0 a8 BT R AL

R MiZdR M T s i DR, BN AR S ok T H o 8
EEAUEIR NGB

W BB 9 25 H0C3H(11000011B), 2R AE 92010 P9 45 955H(010101011B),  JE

¥
ANL ARO
PAT 45 52 BN 1 M 442 H41H(01000001H) .
2 H RV E RO AT B S hE BRI, ANLIE 4 T FRATAEfTRAM # e Bl %

EPERF A7 as PSR AE = o BRl 710K e MR s 2o R 7 1T R REA T
#, hERER Bmas T T A IR RS

ANL Pl #01110011B
B D IRLT AL3AAI215 2

1
1

|0101|1rrr

ANL
(Ay—(A) A\ (Rn)

2
1

| 0101 |0101| |directaddress|

ANL
(A)—(A) A (direct)

1
1
[01 01 Jou1 1

ANL
(Ay—=(A) A (Ri))
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ANL A, #data
BEKE (FH): 2
ZHEBISES: [ o101 Jo 10 0] [ immediate data

IE: ANL
(AY—(A) A #data

ANL direct, A
BEKE(FM: 2
PITREA: 1
ZHEFIZRES: [ 01 01 [0 0 1 0] [ directaddress

BIE: ANL
(direct)«—(direct) A (A)
ANL direct, #data
BESKE (F1): 3
WITEHA: 2
ZHEFIZRES: [ 0101 [00 1 1| [ directaddress | [ immediate data

#1E: ANL
(direct)«—(direct) A\ #data

ANL C, <src-bit>
IngE: SRR TEH 5EH
1RB Wi sre-bitR AR /RS T N0, IEFHAbREN; BN, CRFFEOARER
YHPRE AL . EILmIEFET T, BAERETTR «/” £75RRrE T H 35 250
B AT, SRIGAAEIEIRAEEL, (BRI E RO A 2% . 238 S EPATIN AR
SRS H A S AN bR E AL

PRIRVE R R AR B B T 0ty 3.
240 RS FHY HACSP1.0=1. ACC.7=1FOV=0l, ¥iFfFrECEL:

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

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

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

ESKE (FH): 2

ZHHIRAG :
#BR1E:

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

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

IhEE:
VAR :

2451

AP ERAE RS U 72

CINEF JG LB AN RAE R KD, IR = H AN F A . Hirubk b T
CINEFE A 5 Ja |/ F 5 W 75 e S APCH AT CEARCINER) T — 445410
b ARARTT A SR H AR — AN TR S B, HAE N T IR R O R JEAF
SR, ARG RAREEL, BN AR EE T . (EERAERAR T A2 50

<dest-byte>Fl<src-byte>ZH & ek, RVF4FFHER . ZnEAR] LLS(E A ] B

52 B RO T BVHGHE A7 LU, 0 W T I FOR AMLBE T B 24 B T4 5 17 % 45
DA ST R Btk AT EL AL
BRIMASATE34H, RTELEHIHHEAS6H. W54

CINE  R7#60H, NOT-EQ
; e ; R7 =60H.
NOT EQ: IC REQ LOW ; IF R7 < 60H.
; e ; R7 > 60H.
IR K Mbr EE L, FRFBE RN SNOT_EQAb. # T2, il ilet bz
&, LA RTZ KT 60HIE /N T-60H

PRBE I HOE 2 34H, B4 T4

WAIT: CINE A,P1,WAIT

TERAEAL AR SIS T AT, BN BbIN BN gs it o341, BIATPL I BE AR
s, (U SRPLER I EOR 2 AL, AR EIIERS, HERIP LG K EE
BK34HA 1. D

CJNE A, direct, rel

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

(PC) « (PC) + relative offset

IF (A) < (direct)
THEN

(€)1

ELSE

(C)«—0
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CJINE A, #data, rel

K (F9)
PATR:
IR
HRE:

3

2
| 1011 | 0101 | | immediata data | | rel. address |
(PC) — (PC) +3
IF (A) <> (data)
THEN
(PC) « (PC) + relative offset
IF (A) < (data)
THEN
©) 1
ELSE
©) <0

CJNE Rn, #data, rel

K (FH): 3
WITEER: 2
T HIREL | 1011 | lrrr | | immediata data | | rel. address |
BiE: (PC)—(PC)+3
IF (Rn) <> (data)
THEN

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

C)«1
ELSE

(C)«—0

CINE @Ri,#data,rel

BOKE (F) :
PITRHA:

Z HEHIRAS -
#BA1E:

3
2

| 1011 | 011 i/| | immediate data | | rel. address

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

hee: EHRZEINGS
WRA: ZIRA T T BINSARNT A SR, ANEbr .
26450 RV ZHnSSAR 2 N5CH(01011100B), HBATE4:
CLR A
PATE, RIN#sAI{EAE ~00H(00000000B) .
BSKEEFEH: |
BITEHE: 1
RIS [ 1110 Jo1 00

#{E: CLR
(A)—0

CLR bit

Thae: THERERN

WBA: Kbt R IIAIE S, BAMREM 2RI CLRA T #EAAR S CHGE vl H

LI
25: % O %R ASDH(01011101B), 4454
CLR P1.2

PATIE, Pl LI 15 B H59H(01011001B).

CLR C

BOKE(FN): 1
HITREA: 1
THEFIES: [ 11 0 0 oo 11

#{E: CLR
(C)«—0

CLR bit
BEKE (FNH): 2
HATEHA: 1

Zi#EHI%RAS: [ 1 100 Jo o1 0] [ bitaddress |
#¥{E: CLR
(bit) — 0
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CPL A
IhEE: RINERARK
WRA: F BUNBRARE AL EREUS, RIECR N IIALAE N0, JESRNORINIAE N1, %ISR
Wi AR AL
2450 & RINESAK N ASCHO01011100B), AA$E4

ESKE (F1) :

CPL A
PATIE, BEINESI A2 0A3H (10100011B) .
1

ZHEBIRS: [ 11101 Jo1 00
#1E: CPL o
(A)—(A)
CPL bit
ThaE:  BbithT R R AIAR %
BEER: Bbit B B FTARER ML, BV TAE R0, KA A B hRE
P2 Ffm . CLRAT F T AR £ CBL#E B vl B4 ik i fr.
TR WSRAZAR AWl R A o5 o RS, B4 bit T AR i #2111 8
TE 88 R, AR ST 5N B AR S
24 WP D EE N5BH(01011011B), AF4%54
CLR PI1.1
CLR P12
PATESGE, Pl 4 1% B 5BH(01011011B).
CPL C
BEKE (FH): |1
ZHEEI%RES: 10 1 1 oo 11
#fE. cpL
(©)<—(©)
CPL bit
BEKE (FH): 2
ZEHIZEES: [ 10 11 Jo o1 0] [ bitaddress
®E: cPL
(bit) < (bit)
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DA A

IIRE:

iRA

2541

TEINEIB S e, 0 FINASABEAT -+ 3] i 4

DA RINEF AP AR B AT Ik is 5 A 8 A Bt it 17 % (ADDEK
ADDCH54 1 LA FH SR SEBLF /S FR4EBCDRS IINGE) AR B AN 40T I B

WS BUNES 4N (BA23~020) KT9 (xxxx1010~xxxx 1111) , & ks
i, TR EACKHT, IEADATRA M6 IR B A% b, LATEARANL AR BRAE A 1)
BCDH 7, #n6)5, fRafrm a3, HEdfi# A, e s—Hmakis, B
B G bRERE 1 (IS SR bR SR SIE R, bR E SRR R
HeAH -

W HEAARE 9, B EAN A B9 (1010xxxx~1111xxxx), HEADAIE A
fEehnsman, fEmani A IETKIBCDEL Y, BEAERIrEL. & matia ity
H, MVE B AR E N, B, AR AR E . AR ERPRES IR TR
ABCDHHE 2 AR K T99, KMDATE A £43CPUTT LUK B L3t AT -kl pnikiz
Ho R, OVIREASZRM,

DAL UL LIRAEIE — MBS RN 5. SEBR b, AR¥E BInasARIPLZRRAS
FPSWH AR N Z, DAFIOOH. 06H. 60H. 66HINFI R ANEEA b, M Se3-#
i,

VR R RA T INESE, TREEZHDAIE AL R InaAT 753k
B HoNBCDE, b, W RTIAT R R IZ ., DATRA RS BT i
HIRR

WR B hnas N A A56H (01010110B) , Fon i B56HIBCDIY, 2947943
I N67TH (01100111B) , FonTitl$67rIBCDIY . HEMidrE N1, MRS

ADDC A,R3

DA A
ST AR D RN, BINBAR A RO0BEH, HERLER £ RIARIE L 4 b

5%, DAPUTHHERIREE, 1% ZNSAR N A48 N24H (00100100B) , Font
HEHIER24BCDY, HEi2ES56. 67 bR EZ ARG AT . DATRA S 0HHL
WREEN, XRREAT-HE kR, KA THEB . 561 67V IHIAIN124,

EBCDHS A & 0 - 0IHELO9H, 7T LASEIL N1 8 1. MR Znas v i {E
N30H (o3 5030) , 54 51
ADD  A#99H

DA A

BN CE N, BINSeARMEEEAS N29H, K930+99=129. IniEFnfrfs i s ar
DIEEREIEH 4R, BI30—1=29.
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BOKE (F1) :
WITEHA:
ZHHIYRAS :

#BeAE:

1
1

[[11 01

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

[010 0]

DEC byte
INRE: HEBYTERMRER MHEAE IR
AR : BYTEFTRERMAZ R 1. Bk N00H, A E1E, AZROFFH.
BB WEM LR, 284S TR ER T Bing Sk, 5T
Ik EAES U E AT b
R UDECHR A H ek oo R AR, BYTEATRER IR & M 11 4
HEIES T2 P IREUE, AR ST LS B RS
245 AR A ANTFH (01111111B) , W#RAMAEITEHFI7TFHER TCHI N 250 5 N
00HFI40H, 484
DEC @RO
DEC RO
DEC @RO
PATE, HFEBROMKIN AL MTEH, HHRAMK7TEHATFHE TG K N 254 #1248 JJOFFH
FI3FH.
DEC A
EBESKEFEM: 1
PATAR: 1
Z#HEImAS: [ 00 01 Jo1 00
#{E: DEC
(A)y—(A) -1
DEC Rn
BEKE(ED: |1
ISR | 0001 | lrrr
#1E: DEC
(Rn)«—(Rn) - 1
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DEC direct
BESKE (F): 2
WATREIER: 1
ZEEI%RAS: [ 0001 o1 0 1] [ direct address |
#{E: DEC
(direct)«—(direct) -1
DEC @Ri
BESKEFEM: 1
RIS [ o001 Jo 11
#1E: DEC
(Ri))—((Ri)) - 1
DIV AB
InfE: Rk
AR DIVH A4 R INE AR F8 7 JC 75 B E b A Fr A7 25 BH I AL L FF 58 4, ¥
FETZ2IngAT, REE THERBT. AP ECHE R EOVIEE,
Bilh: R FFRBIIVILAE A00H (EIFRECAH0) , HAPITDIVIES G, BN
AR ZAEZEB R IR E 1, HiE AR EOVISH E AL . AAETATIENL T, HEL
R ECH 2 EZ
25450 R B NES1E 251 (OFBHEL11111011B), 77 #BRIME N18 (12HEK,
00010010B) . MI$54
DIV AB
PATIE, B HMEAS 13 (0DHEL00001101B), 2917 #sBAME A A 17 (11HEL,
0001000B), IEIFFFA251=13X18+17. FEAAIGE B bR EHUEE .
BEKE (FH):
ISR [1 0 0 00100
#®1E: DIV

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

IfjgE:
TR

2451

DJNZ Rn,rel
EOKE (F1) :
WITRIER:
I RAD -

#BA1E:

T, ROk

DINZIEA B W 1N RE BT R BN =1, WRLE AN, WEREE
SRR AR e e A LB AT . SRS LA ERAE RO N 00H, RS AR A
OFFH. iZIEAANMbrEAL. BhE H ARtk iit-5. HoeBPCm (Rifgm F—
ZARLME ), ARG 28 R B OR A 755 A F% i BIPC L 22 B Ay,
byte ITARR AR 20T R B A7 2% S bk sl B 4 54k

VER: nSIZAR AW RAS O H BB RDIRAS . A byte ITAR 3R 1 Ei s & My
%y Y B T A R R I, T AN A2 BRI S

% P ERAM40H, SOHAI60HEE JC /775 01H. 7T0HAI15H, NIE4
DINZ 40H, LABEL 1
DINZ 50H, LABEL 2
DINZ 60H, LABEL 3
PATZ G, FEFE B 265 S LABEL2AN AT,  HARR 3N RAM S TG 9 548 %,
00H. 6FHAN15H. Z FrCAZE 1T/ NMERIL AT, BN LG H S Fo80, AN 2 Bk
Ak o

i FIDINZ 84 7] LA 5 H7EF2E 7 A Se IR 8 B IE A, IRANH — e 4t ]
PLEFE 7 A S8 A 25K B O IR 2GR (2~S 12N HLE8 E D) - H64 51

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

AP LT R RIFE 8k, MIIZEPL. 72 A4 ko, AFAN K ol 3 234 B 28 )
#, Hrp2AADINZER A BIATHTE], 1A ACPLAR A AT TR«

[\

| 1101 |1rrr| | rel. address

DINZ
(PC) «— (PC)+2
(Rn) «— (Rn) — 1
IF (Rn) > 0 or (Rn) <0
THEN
(PC) < (PC)+rel
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DJNZ direct, rel
BEKE (F1):

3

— YRS
#B1E:

DINZ

(PC) «— (PC) +2

(direct) «— (direct) — 1

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

THEN
(PC) « (PC) +rel
INC <byte>
Iheg: i
WiRA INCHE 4 ¥i<byte> TR RN . Wk FER IO NFFH, N 1545 500H,
AR AL MbR BN . CRE3A FAEE R BT, BT, AT
HEs
R R AW RS S 51 I AUIRES A byte A QR BB A2 M
14 S AT 2 PRI, A2 B 5]
240 B F TR0 A 2 ATEH(0111110B), P #BRAMI7E H T FI7F #5043 A7 i35 OFFH
F40H, 54741
INC @RO
INC RO
INC @RO
PATEY )G, TR0 N A ANTFH, 1 N FERAM P TEHAI 7FH TG A 25870 il A8
FOOHAFI41H
INC A
ESKE (FTH): 1
Zi#HImAS: [ 00 0 00100
#]1E: INC
(A) < (A)+]
INC Rn
ESKE (FTH): 1
PATREEA: 1
T ZmAL |OO 0 O| l rrr
®’1E: INC
(Rn) — (Rn)+1
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INC direct
BEKE (FE™H: 2
Z#EHEAS: [ 0000 Jo 1 0 1] [ direct address |
#BAE: INC
(direct)—(direct) + 1
INC @Ri
ESKE(ET): |1
“HFIED: [ 0000 [O 1 1
#B1E: INC
((Ri))—((Ri)) +1
INC DPTR
INRE: HukEfeerim
iR ZIRASLBUSDPTRINI T RE . THEVE RN, X2 160 M E4, (KA 7T
DPLMFFHIE N1 2 545 800H,  [FI3E67 2w 67 7 DPH . A EA AR EAL
2R R ME— 125 160 A7 A I 1R 2 .
241 R A4 DPHAIDPLAY A 45 735l 9 12HFI0FEH,  WI$E 47 1)
INC DPTR
INC DPTR
INC DPTR
AT 5E S, DPHMDPLAS K 13HAO01H
BESKE(FED: 1
TR [ 10 1 0Joo0 1 1|
#B{E: INC
(DPTR) « (DPTR)+1
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JB bit, rel
Ihag: A ACEURE 1 Bk
YRR Wbt T AL B S, Bk Brel T4 SE BB HE AL AT T, kST T
—2 84 . BhE N B ARt bk g B ROy SO e BNPCfE, IR R R 498
AE Tl A5 el TR A RS AN WZ E (TR IME3ANFT) InE|
PCEZ:, HWPCERINH brihl. %364 F2 MM R A EdE, EA AR H A
B, 1B EAN SRR S
26450 B DRI NEEE 110010108, B n#sf{E A56H (01010110B) . NHE4
JB P12, LABELI
JB ACC.2, LABEL2
1% 58U P #5 Bh8 5 LABEL2Ab 44T
ESKE(FETH): 3
ZHEBI%AS: [ 0010 Joo0o0 0] [ bitaddres | [ rel address
¥{E: 1B
(PC) « (PC)+ 3
IF (bit)=1
THEN

JBC bit, rel

(PC) «— (PC) + rel

ThEE:
gl

2541

\BEKE (FH):
WATEER:
TR

RAE:

T BRI I HE =

Wbt RF AL B 1, TPKs 5 2 B 4% Blrel Fr e 2 M HE AL 30T iR
bitf R AL G N0, W 4RSHAT N —2%484 . BREER H bribb 4218 an ~ 7 2005
JeIIMPCHIME, EHIGA F—&45 M = iihbl, SRSl TSR IE 755 I
SHmE GBI T IBIPC_EE, HPCEEN A HArhhl, My HiZ#/ER
SEAAR AL

R EAZAE S RS S H B ERIRES, A byte ATAREE 1 Bt /& M
14 H B R A7 s R, T AN A BRI S
5 B ge i 45 N56H(01010110B), R4 FE 4
JBC ACC.3,LABELI
JBC ACC.2, LABEL2
1 FEE T B T LABEL2AL 24047, H R #s &4 N52H (01010010B)
3
2

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

JBC
(PC) — (PC)+ 3
IF (bit) = 1
THEN
(bit) < 0
(PC) — (PC) + rel

84



STC90C51RC/RD+F F1 51 i HLF5 B

JC rel
Thee: FEHiAnE L, ke
VR S ARE N, AR T Bk EE Blrel TR b bl Ab 228047 B, 4RE8EHUT T HI
B4 BEEEI B bs bt B8 5 5 e inPCHIfE, fEH R M B REICTE A
T—&fA el AREEl HMRENA /5 MR E B2 1251
IRIPC b2, HPCEID N H brkbtil . ZEEA S mbrEL
200 B AR B 0, R4 55
JC  LABELI
CPL C
JC  LABEL2
PATSEEE R, AR ER KL, I FERE B 2hR S LABEL2AL 22 34T .
BESKEFEDH: 2
ZHEFISRES: [ 0100 000 0] [ reladdress
#B1E: JC
(PC) « (PC)+2
IF (C)=1
THEN
(PC) « (PC) +rel
JMP @A+DPTR
IhRe: [HEEkEL .
WEA: 0 R IEs AT 8L LT 5 E s A oh B FR AT B AR N, JLRUE N — 4 2k
THIFR A HhhE, BB P EESPC. AT 164 AR, (R FTDPLIKE Y 2
B35 T DPH. ZNSSAFIBARIEEIDPTR [N BEA KA . AT bR
&AL,
200 R ZEnEATEAEE N0FI6) . NHKIEL 7 FH 155 7 ks B4 T Bk
FIMP_TBL {1456 AIMPHE 4 I — 46 24047
MOV DPTR, #JMP_TBL
JMP @A+DPTR
JMP-TBL: AJMP LABELO
AJMP LABELLI
AJMP LABEL2
AJMP LABEL3
WERFFIEPAT LAY IFHINT, BIMESAHMEN04H, FBATFET A& B Bk
LABEL24b 2347«
ERE: AIMPRE— T4, NMmAEBERS, S MEEEE4 1N O HBbE K VO
ZE2AN T
BESKE(FE®H: 1
WITEHER: 2
“HHEHES: [ o1 11 Joo 1]
B®AE: IMP

(PC) — (A) + (DPTR)
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JNB bit, rel

INRE:  WRbitATRER ML A NI BEE: .
R G ERbitAT R RN N0, NFERS Blrel IHARE M E 223047 B, 4REEHAT T —4%
B4 PG HAs bt an it 57 e nPCHIME, IR N —4& 4 ME 7 i
U, ARG el TR A 75 A m S & (FEA I3 7)) InBIPC L2t #Hii
PCERI N H bl o 1Z45 4 Ho2 MR N A 20, (A S OCB Al i Bz
VEAR SRR B AL
4. R RN EHE 110010108, 2 n#s{E N56H (01010110B) . MIFE4 41
JNB  P1.3,LABELI
INB  ACC.3, LABEL2
PAT J5 % 5 BT ¥ BIFR 5 LABEL24 2 3047
BESKE (FE®H: 3
ZHEEI%AS: [ 0011 [000 0] [ bitadres | [ rel address
#1E: INB
(PC) « (PC)+3
IF (bit)=0
THEN  (PC) « (PC) + rel
JNC rel
Thee: #abranE AR BkA%
BERR: W AR E N0, MR kL Flrel TR M Mk Ab 22 HAT s A, 4REET R
B4 BRES B As b d I8 i R 7 G SetinPCiE N2, fE TR E S RINCTR
ST a4 mHbtk, A)E el T CRINE 5 M WA (Fe L MEE2A~F
) IEIPC FX, FMPCHEE Ny HARHIE . ZEAEAR S bR £
25400 ORI RE S N, WFEA TS
INC LABEL1
CPL C
INC LABEL2
PAT R, EAAREA RO, FTERE T B BhR S LABEL2AL 2 34T .
BESKEFEDH: 2
“HHEIES: [ 0101 Jooo0o0] [ reladdress
#BAE: INC
(PC) « (PC)+2
IF (C)=0
THEN (PC) « (PC) + rel
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JNZ rel
ThEE: o BES i Py 28 R0 ki
WA R FINSARERT N1, I ARER Bk Elrel PR AR A HIIEAL 24047, 2RS4
RLHR0, GRERPAT T — %484 BhEEHY B AR 2 00 R 07 Gt 55 JedBPCR B
n2, RJEEel AR IKA RS AR R E (ELrE2 D7) mBlPC L%k, #
IPCAE BN H At . #RAF IR b 2N HEA SR AR, AEmbrELL.
2450 BRI IIYILAEIN00H, N4
JNZ LABELI
INC A
JNZ LAEEL2
PATTEES, RINERIA AL ROIH, HAE A4 Bk 2 b5 5 LABEL2AL 2: 047 .
BEKE (FM): 2
ZHBIMS: [ o1 11 Jooo0 0] [ reladdress
BiE: INZ
(PC) «— (PC)+ 2
IF (A)#0
THEN  (PC) « (PC) + rel
JZ, rel
Thig: & RN A A0 NI B
WA R RN SAREA—AN0, TR ARE B Blrel T AR AL AL 24047, AR &4
RL#RA0, FRBAAT N — 26454 BhEEH H bRtk #2007 505 SedEPCI(H 1Y
2, SRl AR I /F 5 A i B (82 1SR 799 IFIPC B, #r
FIPCEEN A H btttk . #RAEIERE T RIS HEA 2R AR, ANt
2450 BEMESIYIIREN0IH, NIE4 75
JZ  LABELI
DEC A
JZ  LAEEL2
PATSEESS, RN AL RO0H, HAR P58k 245 5 LABEL2AL L4047 .
EOKE (FN): 2
ZHEBISRAS: [ 01 10 000 0] [ reladdress
B JZ
(PC) « (PC)+2
IF (A)=0
THEN  (PC) « (PC) + rel
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LCALL addrl6

IfiReE:
AR

2451

BEKE (FMH):
WATEER:

RAE:

KiRH

LCALLH T Haddr16Fr4g b A FHIFE . TS PCHIME R N3, (F15PCHEIA'ERE
LCALLK) R —4464 1k, SRJGH166PCHIMESAL AN A AR UE AR (AL 71T
), RN ERRIEE N2, SRS PR LCALLE A 1045 2 2215 R AR 3 52714 (R B00as 4 i) 2
APCIH &AL F T DPHAVRAL F T DPL, 25 M BT IPCHT T B [ ik A FFUB 04T o

T FHIFE T DU T 64K BFE P A7k 28 (8] AT A kb A o ZARAEAS T AR G AT

FABET IMILR{E NOTH, 455 SUBRTNHE 7 FL AR P A7 fif #s Motk 9 1234H. AT 40

T Tk 123HFE 4,

LCALL SUBRTN

FABEAE 09H, N EERAMIOSHAIO9H 5.7 [ N 2543 A A26HAT01H,  HLPCHI 4]

{8 91234H.

3

2

|0001 |0010|

| addr15-addr8 | | addr7-addr0

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

(PC) «— addr,s,,
LJMP addrlé6
heE: Kpkks
WAA: LIMP{E1SCPUJL KBk HE Baddrl 6FTHE M IE AL PATRE Y « HEIZAB A ISR TR 2R
34 A N FR T B P & A 2 DPHAME AL 2 DPL. 25 MBTPCIE T B 1)
Huhik A UG AT o 1Z 1647 B bk o] 57 T 64K BFE 7 A7 il 25 18] (AT A Mo ik Ak o 12884
S ALY AN
Z450:  BIbR S TMPADRYY /> it (IR FE A 2l )y 12340, A2 T3kl 1234HK45 4
LIMP JMPADR
PATSEE G, PCI Y HETEAR N1234H.
ESKE(FEH: 3
Tt R | 0000 | 0010 | | addr15-addr8 | | addr7-addr0
B4E: LIMP
(PC) «— addrs,,
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MOV <dest-byte>, <src-byte>

ThEE:
gl

2451

MOV A,Rn
BOKE (F9)
MITREIER:

Z IR

$RAE:

*MOV A.,direct
BEKE (FM)
PITRHA:
I REG -
#BR1E:

fEik 7T A
F BB E AR T AR A N A ) B S 1 E BT RR A o h . 1%
TR RS MR FRERESL, WA SR H A 25 A7 SR AbR S AT
MOVHE 421245 A b i RIEIIE 4, IEEEEOR B el Ak, 3
HE )7 AT IR 15F
AR AMI30H A TT 1 A 258 940H,  TT40HE T IK A2 N 10H. 35 11 R N
11001010B (0OCAH) . M3E4 7%
MOV RO, #30H ;R0<=30H
MOV A, @RO  ;A<=40H
MOV  RI,A :R1 <=40H
MOV B, @RI :B<=10H
MOV @RI, Pl  ;RAM (40H) <=0CAH
MOV  P2,Pl :P2 #0CAH

PATTEEE ST, AAAEAROMI N ZE N30H, ZNaS A 257725 110 N 4R N40H, A7 4B
W2 910H, RAMAA0HE TCFIP2 111 P 253 H0CAH.

1
1

[T 1T 1 0] 1rrrx

MOV
(A) < (Rn)

2
1

[ 1110 Jot1o 1] [ directaddress

MOV
(A)« (direct)

3. MOV A, ACCELHIES.

MOV A,@Ri
wBEKE (FM):
HATEER:

Z IR
BRA1E:

1
1

[11 1 0Jo1 1

MOV
(A) < (Ri)
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MOV A #data
BESKE (F1):
PATEEA:
4D -
1BR1E:

MOV Rn, A
BEKE (FM):
WATEER:
ZiHIRAS
BRAE:

MOV Rn,direct
EOKE (F9)
HITREHA:

— HEIRAS -
1A

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

MOV direct, A
ESKE (F1) :
MITREIE:
— 4D :
#BAE:

MOV direct, Rn
BEKE (FM)
MITREIE:
— HEHIRAS -
BRAE:

[ 0111

[0

0 | | immediate data

MOV
(A)«— #data

1
1

[[(1111

[ 1

MOV
(Rn)—(A)

2

[ 1010

K

| direct addr.

MOV
(Rn)«—(direct)

2
1

[ 0111

[ 1

| immediate data

MOV
(Rn) < #data

2
1

[ 1111

[0

| direct address |

MOV
(direct) <« (A)

2

[[1000

[ 1

| direct address |

MOV

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

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

MOV direct, @Ri

BSKE (F):
HITEER: 2
TEHEmAD: [ 1 000 Jo 11 i ]| [ direct addr. |
#B1E: MOV

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

#B®{E: MOV
(direct) « #data

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

THEFISRED: [ 11 o1 1

#1E: MOV
(RD)) «(A)

MOV @Ri, direct
BOKE (FW): 2

WATEHA: 2

TSRS [ 1010 o1 1| [ directadd

B1E: MOV
((Ri)) « (direct)

MOV @Ri, #data
BEKEFET): 2

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

IfiRE:
WiEA

25451

MOV C,bit
BOKE (F1) :
WITREHA:
b ;52 TR
#1E:

MOV  bit,C
ESKE (F1) :
HATEHA:

T ERAD -
#1E:

FEIRAT AR

F<sre-bit>1R 2 1A /R A8 B 1 Bl <dest-bit> T H6 & MIHIR o 22, AMRIER
DA AR bR, AN R AT BT R . AR A AN HAth 27 7E 2% A0
FrENL,
TR A AR ECHIWIME T, i P2 AR /£ 110001018, i 1 TROEIE M % B oA
35H(00110101B). M54 F41

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

YATIE, AR ERISEE, b0 AR H39H (00111001B)

[1 01

MOV
(C) « (bit)

0 |0 0 1 1| | bit address |

2
2

[1 00

MOV
(bit)« (C)

1 |0 01 0] | bit address |

MOV DPTR, #data 16

Iige:
TR

2451

BOKE (F1) :
HATEIHA:
—EFI GRS -

#B1E:

B 164 ()5 BT T B B 4R

ZIB AW 1600 BUL R B Fe 5T DPTR . 16457 13 B0, S A 1 45 2571 AN
3T . H A DPHA AL g #datal 611 =775, TDPLA A7 & #datal 6K 7
Fio ANFEMFRENL

RS M — 2 BE— MRS S 16 BB 48 4 .
B4
MOV  DPTR, #1234H
P 3L BRI 1234H38 N B Fe 4T /7 2% . DPHAME A12H, DPLAI{E N34H.

3

2

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

(DPTR) « #data, s,

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

IhEE:
THAR:

2541

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

MOV CHa 2B 2 7 A7-fifi s HH RO ARRE 29 B £ 2 AR I8 31 B as A BALI% 1 s =
TR B BN gs R R S 8 F AR A 607 IEhE R A7 2 (DPTRELPC) (R {i+H
ey . S PAPC NI E Z A7 4R, JUTE ZUnas WA N BIPC 21T, PCHF e hn
FR I BAEMOVC 2 5 iEA) il ansf /& ADPTROVIEHE A A7 4%, DIV B ia) i
TEPAT 160 INTERS, AK8AL = AL B 2L B 25 T8 e AR S AT AR EAL

s BIMESARME AL F0~4.2 18], Wi F-FoIFE 2nasArh fE##8 FIDB Y45
L GEXTH) B XH4MEZ —
REL-PC: INC A

MOVC A, @A+PC

RET

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

WURAE % THIFE BT 2 s ME N01H, $UTRIZTHIRE, BInaeE
ANTTH. MOVCHRA Z RTIINC AR 22N T AE BRI RETIM R E M. Wi
MOVCHIF A Z 4 2 MRASZ BTk, AN T IERHb s EERA, UK AH R
M 50 i 2 RnasA L.

MOVC A,@A+DPTR

BEKE (F1)
HATEIHA:
i I TR

#BA1E:

MOVC A,@A+PC

KR (F15)
HUTR:
IR
B1E:

1

2

[100 1 Joo1 1]
MOVC

(A) < (AYHDPTR))

1

2

[ 1000 Joou11
MOVC

(PC) « (PC)+1

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

INRE:
AR

25451

MOVX A,@Ri
BEKE (FM):
PATREIEA:

Z i HIGRAD -

11

SRR IE

MOVXH& 4 F T8 RN S MM ECla A7 if 8% < ML B Hd . Rl AE Rk i 4
MOV G M ¥ Xo MOVX 3o PRI, EATTZ 18] 9 X AL T-V5 i S SR RAM
R TR i il 87 (134 2 166 ) o

ST ARIRREAY, a0 TAE S /78 H I ROFIR 1 E2 847 Huhil 31 52 F ot PO, X T
HMBIOY JEFRGEE BNIRAMEE S, 847 bl C2 98 . 25 25 M BUKIRAM
R, AR S 5 A s A R AR S o BER AT AEMOVXHE A 2 BT I dan i 4
A, 0 IX g 11 5] RN o

XSRS, B MR SRE DPTR™ A 1647 (Ftta ik . Z4P23 111 FA) oy 22 4%
FIEDPHI W ZEIT,  P2IVIRFIAR T RE 3 A7 DRAF ORI 8dfE o 8 U5 DR AR (1 Kl
FEgIS, SRy s AT ROREREE RO AS 5 ZERME 4 R0 Ll ) 3 11

FERSEE T, LR A AR MIMOVXEE4S . 1RV M K% E RAM
SXANN,  BETT DAFH B3R e 5 DPAEP2IR O g bl i e o =, AT AR B 4%
B4, AR R s P23 1 B, PR S ROBERINA HE AL MOV X5

%,

A — AN i & bk /s 28 B /M RAMAT it 2%, 255 9256B (W1: Intel
8155 RAM /1/0O / TIMER) , A7l #s &L 218051 (193 I1PO_L,  uify T P3#E FH T2 1%
AMHRAM T 75 (32645 5o o FPURTP2 F AR I8 A 4N /4 o 17 . ROFIRIA [ 54 4>
FI12HFI34H, AMTRAMMI34H L ICA7 i A 56H, W R TH e 4 751 -

MOVX A, @RI
MOVX ~ @RO, A

KB SoHE il 2] 2N 28 A LLL AMRAMIF 12H L G AR

2
[11 1 0Joo0 13

MOVX
(A) « ((RD))

MOVX A,@DPTR

ESKE (FMH) :
HATREER:

#1E:

1
2

[ 1110 Joooo

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

B (1) -
HATRA:
=R
1

2
[t 111 Joo 1

MOVX
(Ri))—(A)

MOVX @DPTR, A

ESKE (F1)

1

HITRHEE: 2
ZHEFISRRS: [ 1111 [0000
21E. MOVX
(DPTR)—(A)
MUL AB
IheE: IRk
YRR  1Z484 AT H TS0l RINEs A AT A7 8 B A5 S 8 B B ek . FTr= AR B 160 AR
WIS AL AF AL R IN2s A, T R S AL AF AL T A7 2B o« B ALK T-255(0FFH) » U E
i ARG BUNEERRES . EPITIZIESE, bR GRS E.
2450 B ZINESAKVIEAE J980(S0H), 172 BIMHILAE 160 (OAOH), MIFE4

ESKE (FTH) :
WITEHR:
Tt R

1

MUL AB

SRIFRAN12 800 (3200H), P LA A48 BI{EAS F32H (00110010B) , SRANZRHE SR,
bR SR B AL, MR EWEE.

1

4

[1 01 0ofJo 100

MUL
(A)70 (A)X(B)
(B)ss
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NOP
Ihee: wHfE
WER: PATAIRR G, BREPITHE RS . B TPCHL, HAbh a8 Fbr SALMASH
AL
2450 RO D P25 75 51 I _E A — AN A R P ke, kR S5 AL
WM OEWD o #R{UEFSETBRICLRIG S 741, AR fikeh R e Rrak 1 A HLas A
o BRI R BOESEINAANBAMOBLE A . W] LA IR a0 R U7 sUR SEBLRT SR 1 Th e
(Bt WrBcH g D -
CLR P2.7
NOP
NOP
NOP
NOP
SETB  P2.7
EEKE (FM: |1
Zi#EHEAS: [0 0 0 0Jo 0 0 0
#4E: NOP

(PC) « (PC)+1

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

IhEE:
TR

2541

PSR B I AR a2 57

ORL{H4- 5 Hi<dest-byte>Fl<src_byte>Jrfit i K1 A7 1AL B AT B A s
B, 45 RAFTRAE <dest-byte> TR EdE oo . iZ3RIE A MIbR EAL

PINM R AR, SCRFORT T IETT 30, 2 H I ERIE RO RIMasARy, JRER(E
HOTCURH AP A e T0k . BT, S AGR RS siE SR Fhk. 2 H AR5
KA BEHESUET A, RSO B2 R nessor B L.

VERG: WARAZAR B R S 51 EAOIRES, A <dest-byte> PR A%
P A2 M3 1 4 H 50 B o R BRI e, T AN A B L e ) St

B 2N As AR HEE HOC3H (11000011B), 277 45R0+ FIE N55H(01010101)
JUEERSP
ORL A, RO
PATIE, ZInES MM AA ODTH(11010111B). 24 H A 5O B3 5 5 5
i}, ORLYEA W] A RABATLATRAM R Gl & i 25 77 o T I 35 M I B . FETab
Hefy e B LR BRI g, BT R DUR B TERR A R I AL, e B2
FNERATEIZAT IR P S T U . PATHR S
ORL  P1,#00110010B
ZJG, EIORIEES. 4. IfE]L.
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ORL A,Rn

ESKE (F1) :
WITEHA:

— 4G

#1E:

ORL A,direct

BEKE (FT) :
HITRHA:

— HEHIRAS :
#1E:

ORL A,@Ri

BEKE (FT) :
HITRHA:

Z EHIERAS -
181

ORL A #data

ROKE (F9)
HATR:
IR
BE:

ORL direct, A

EOKE (F1) :
HATEIHA:

— I RAS
#A1E:

1
1

|0100|lrrr

ORL
(A) — (A)V (Rn)

2
1

| 01 00 |0 10 1] |directaddress

ORL
(A)— (A)V (direct)

1
1

[0 1000 1 1

ORL

(A)— (A)V((Ri)

2

1

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

(A)— (A)V #data

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

ORL
(direct)— (direct)\V(A)

ORL direct, #data

ROKE (F9)
HUTR:
IR
BE:

3
2

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

ORL
(direct) «— (direct) \/ #data

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

Ihee: frAARREHEEEH
WRA: W R<sre-bit-FT R BN, MEAEAFRE: BN, CREFREALFR E R 2R
BAL, FEILRIEF T, T IRRESC TN <7 FoRBERESOUR M, H
VEBRAEROAR AR A . FEPATAIE LN, A AR R E AL
2450 MPATIFRLFAIN, 4 EACSPLO=18(ACC.7=180V=0/, BN HAIrEC:
MOV  C,PLO ;LOAD CARRY WITH INPUT PIN P10
ORL  C,ACC.7 ;OR CARRY WITH THE ACC.BIT 7
ORL  C,/OV ;OR CARRY WITH THE INVERSE OF OV
ORL C, bit
EOKE (F1): 2
ZHEFIZRES: [ o 1 1 1 Jo 0 1 0] [ bit address
#{E: ORL
(C) () V(bit)
ORL C, /bit
BOKE (FDM): 2
WATEER: 2
ZHEFISRES: [ 1 0 1 0 [0 0 0 0] [ bitaddress |
#IE: ORL
(©) —(O)V(bit)
POP direct
Thee: itk
WEA:  CCHURIRE T E I A HRAM LTI N 2F, HFREHRL . SA5, KRB N ALk F)

241

BSKE (FM)
HITRHA:
— 4D :

181

thdirect T8 IAEAE BT (B4R D k. ZREAR bR ST .
BEARIBE IWIE R32H, N ERAMKI30H~32H 5 76 (504 43 51 H20H. 23HAN
01H. NHATH4:
POP DPH
POP DPL
ZJE, FRAREMEA K30H, HHRFEE A AN0123H, BEFE 4
POP SP
B AR R ET 4R N20H .
TR XS T, EE5NHEREGE (20H) 21, e/ E
2FH, ZRJEHFEE20HI S N, 28 A20H.
2
2

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

(diect) < ((SP))

(SP) —(SP)-1
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PUSH direct

hee: JEAk
UEER:  RRARENE LN, ZRJE ¥ direct TR R AR 2 N 258 B i B FHAR TR £ 48 1€ 19 A EBRAMAT:
R TTH 2. ZEIEA bR AL
200 WAEHEN T W RS R I R TR A (E N09H, s fR 4 DPTRAME N0123H. T AT
EEE Sl
PUSH DPL
PUSH DPH
25, MIREAEN0BH, FHEEIE23HMO0IHS ) HIAEA N FIRAMAIOAHATOBHAE it #
gt
BESKE (FED: 2
ZHEBIZEES: [ 1 1 00 Jo 0 0 0] [ direct address
#{E: PUSH
(SP) — (SP)+ 1
((SP)) « (direct)
RET
hee: MTHIFEIRIA
RRE: BUTRETIEAN, K PCHE R EAL 7 FMRAL I WA P, ARFBET 2. AR
G, TR MTE I PCIE T N Rtk AL TR AR AT, — RS OL T, %38 2 FIACALLEL
LCALLECA R« B8 2 HIPAT A AR EA4L
2450 WARIREIPIME NOBH, N EFRAMIKIOAHFOBHAEfi% B 7 P (I 23 5 N2 3HAN
01H. NI#E4:
RET
PATIE, ARFGEN09H. T2 ¥ MO123H L hiE b 4k 22 Hh AT .
BESKE (FH) :
Z#EHEIAS: [0 0 10 Jo 0 1 0
$#{E: RET

(PCs.5) < ((SP))
(SP) « (SP) -1
(PCy0) < ((SP))
(SP) « (SP) -1
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RETI
INRE:  hIR [
WA PATIZIEAE, B MR PCE R ARV AL T, RE IR E R, R
BEZ RS R HAb e, AR FREHR2. HALFIEAZ . (HEFIRETPSW
AL E KB B W RTIRAS o FRFPRE 2k 22 DT AR [P CAB BT W) N7 (I b L b T 3540,
17, — SR IR N O R — 4464 . EPITRETHR AN, WRE — M
SR BAR I B A S 2 i ot P BT AR S A A B, IS A FE A B e S 1 vp 1) v B 2 A7
EHAT14454 .
4 BARTEEIOWIME NOBH, 45 O ZE L hE0 123 HAL (1948 A AT 45 o b a) 7= A bbb, A3
RAMOAHFIOBH R S N 25 70 5l A23HAI0TH . U HE 4
RETI
PATEE )G, FRABEFR09H, HTR [ )G FE 5 4k 22 M0 123 H bk 453047
BEKEFEM: |1
HITREHEE: 2
ZHEFISRES: [ 0 0 11 [0 0 1 0
#{€. RETI
(PCys55) < ((SP))
(SP) « (SP) -1
(PC,,) < ((SP))
(SP) « (SP) -1
RL A
IheE: K BInEAT BERALIE R A
YRR KBS IS B AR AL, R AL TR S BIN0. %R A BITAT A RLI AR EAT o
245 EEINSEKAZANOCSH (11000101B) , N4
RL A
PATIE, BN EAERSBH (10001011B) , HAREAASZ0 .,
BEKEGEFEN: |1
BATAH: 1
TSRS [0 0 10 Jo 0 1 1]
#{E: RL
(Ant1) «— (An) n=0-6
(A0) « (A7)
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RLC A
hee: LRI A
BRH: BN EErsOr BRI AR E B LR 1AL, AT NI RRE, HEATRR G
WIERIR SR DII0. ZFB4 AR HABbR E A7 .
450 RE R ILSAR{E~N0CSH(11000101B), N4E4
RLC A
PATIE, WG BN ERARI S A N8BH(10001011B), FEAL AR G4 E AT .
BEKE (FEN: |1
TEBIZES: [0 0o 11 Jo o 1 1]
#1E: RLC
(Antl) < (An) n=0-6
(A0) < (C)
(C) < (A7)
RR A
NEE: K BN AEUE A R
YRA: K RIS EERAI KA AL, Lo RN T, BIPEIA AR, 1%1E
A AFEMAFR EAL
2450 W RN A FOCSH (11000101B) , NIFE4
RR A
PTG BB N A2 ROE2H (11100010B) , AR G4 A SZ2 500
ESKE(FET): |
PATAR: 1
ZHEFIZRES: [0 0 00 [0 0 1 1]
#1E: RR
(An) < (Antl) n=0-6
(A7) < (A0)
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RRC A
IhEE: RIS
WRA: RIS RIS A R A AR E A R . o o N AR, AR E R
WIIRSEFE BT, %IR8 AR AR bR B4
2645 B E N1 J90C5H(11000101B), HEMIFRE R0, MHE4
RRC A
PATIE, 0 R Es M EdE A N62H(01100010B),  HEA7 bR &4 B A7 .
EBEKE(FWH): 1
ZHEFIZES: [0 0 01 Jo o 1 1]
#¥{E: RRC
(Ant1) < (An) n=0-6
(A7) < (C)
(C) < (A0)
SETB <bit>
Thee: HEir
WRA: SETBIEAATHARN AN B 1, HAERVEXT ST DU AR G s H A 7T B 3 Uk
AR A AN L H AR A
245 WA ERE S, o O HURES 934H(00110100B), M54
SETB C
SETB  P1.0
PATIE, BEAFREAR N, a1 RS AR 35H(00110101B).
SETB C
ESKE (FT): |
THERISES: [ 1 1 01 Jo 0 1 1
#{E: SETB
(€)1
SETB bit
BEKEF®M: 2
PATAHA: 1
Z#EHI%RAD: [ 1 1 0 1 Jo 0 1 0] [ bitaddress |
¥{€: SETB
(bit) « 1
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SIMP rel

IhRE: JHEBkEE

TR FEJPIAARREE Blrel Fros bl 40T . BARHLELRR a0 R v 5 B oRPCE M2,
IR FHRE A 5277 (Birel) FTRRINE TF5 M ainsPC L, 53 1HPC RIS
BRI E Anthhl . BTk, BREEMVERR M RTIE S (RISIMP) Hubik (W RT128% 15 il 5
12775,

Z40:  Bhr S RELADRXYS MR A M bb A7 T2 P A7 i B8 (0123 H M bE, T 454>
SJIMP RELADR
g% G AL T0100H, 444758 %i84 )5, PCHALR0123H.

WHE: fELf, EESIMPH T —& 42 Mk /20102H, ik, BEEEHmE
B H0123H-0102H=21H. 4, WRSIMPHImFs EZOFEH, AR RAE 15435
L HITC PRGN
EBSKE(FH): 2

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

SUBB A, <src-byte>

Thiee: AL IS
RA SUBBH 4 M\ 2 N5 H1 9 2 <sre-byte>FTAAR A 517 A B BB S AL bR 5, I
FIBHEMERE T Fndh . RIATIRIER BT H LA AL, SUBBR 2 B At s
brE GRORMERD » BN, HEAFRE.  (RIERITSUBBIE AT, #ArbrE
COAWEN, XEURE LN AT ZHEERGEIZ SR, 78 TR AL IR
ITARFARSN, WAHEHEALE FIVEERAE S W R Inas Pl . D WRAEEAT %
IBER R, SFEIMARF B RO, AR AR EACK AN WIR B oA i
Brs MSRTALBCH, BURSBTAA AL, TEReARA, W AR SOV EAL.
AT AR S BEQRIEIZEN, HOVEN, WFIRAE IEHOR A E A fe b = A4
T B, AEREORIE S R A T IR
PR TR T8 T, BTk, FFARaR A4 T A0 SZ R
Fhk.

245 BEE N B M0CIH(11001001B). 77 /745 R2HI{H N54H(01010100B), 3
Rk ECH B, M R4
SUBB A, R2

PATE, BINEsABEEEE H74H01110100B), HEAIFR G CHIHE A bR B ACH:S
%, bR ECH AL .

VER: 0COHIRZ54HMN 1Z A2 75H, (BAE L AHHEF, | T7ESUBBIEA#UT
A, AR ECE AW ENL, R4 RIE W Lt Abrd, 5374H. Nk,
U SRAE AT SRS P O 2 RS RS SR, AR ECHPIRZS R0, A4 M HCR
CLR C 543 br B Ci % .
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SUBB A, Rn
ESKE (F1): |
:J‘E%Ugﬁﬁg:|1001|1rrr|
#{€: SUBB
(A)—(A)-(©O)-Rn)

SUBB A, direct
HSKE(F) : 2

WITREER:
ZH#EHEIZRAD: [ 1 0 o 1 Jo 1 0 1] [ directaddress |
#®{E: SUBB
(A) « (A) - (C) - (direct)
SUBB A, @Ri

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

SUBB A, #data
BESKEFED): 2

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

hee: H BRI E ARy
iRA: SWAPFR A4 BN gs MK4rr (hi3~020) FlvE4ahs (fSr7~f74) Bsikiraci, szbr b
SWAPHE At Al W NAL IR R 2 o %482 AN FEIAR EAT .
245 W RN N A NOCSH (11000101B) , MIFE4
SWAP A
PATE, BRI EEESCH (01011100B)
ESKE(ET): |1
HITREE: 1
Z#EHEAS: [ 1 1 00 Jo 1 00

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

TIRE:
AR :

2451

XCH A,Rn

EOKE (F1)
PITRHA:
— HEHIRAS -

BRAE:

XCH A, direct

BEKE (FM):
HATEER:
BRAE:

XCH A, @Ri

RO KIE (FT)
BUTRH:

Z i 4mEG

11

2T e N g A AR A A

XCHR A F<byte>flr i 7€ 1718 R A AR BUngs,  [FIEDR ZUnas e N %
B N\<byte>FT{5 C TR, 70 FREBRELRE EER R a7 . %
FRRThh. HEShEMmE AR Sht.

PEROMI N 2 N HhE20H, BN as)4E A3FH (00111111B). A FERAMIK20H 5§ 5G 1 N
25 975H (01110101B). MjF54

A, @RO

PAT I, PIESRAMIFI20H G 4R 45 93FH (00111111B), ZIN#A K A 2728
75H(01110101B),

XCH

1
1
[T 100 [ 1rrr

XCH
(A) <= (Rn)

[1 100 Jo 101 [ directaddress |

XCH
(A) < (direct)

1
1

[1 100 Jo11 i
XCH
(A) <= ((Ri))
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XCHD A, @Ri

IhgE:
1A :

241

K (F9)
HATRH:
IR

151

X2 i R 0AR A @RIk B BT H AR R4

XCHDIE 4 B as N AR 7T (F20~3, —t-to7Sidkfl #ekBCDig) AliF] 4%
SHER A RAM SR T BR AT e, S EmETE (h7~4) FIAZEm. 54k,
ZAR A AR EN .

WROMAE 7 Hik20H, ZA02$H9 A 2 936H (00110110B). I EERAMIFI20H #0174
H%edE 975H (011110101B). N3RS

XCHD A, @RO

PATE, WEBRAM 20HHIGII N A8 R 76H (01110110B), NS N A48 K
35H(00110101B).

1
1
[1 101 Jor1 1

XCHD
(As0) <= (Rizo)

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

Ifige:
TR

241

TR R ) R R
XRL{5E4 K <dest-byte>F<src-byte> L3 1) 7 AL BIZ AL HEATE 8 7 2z 51,
2 RARAFAE <dest-byte> TR M 7R R I . %48 AR ELL.

PR AR I SRR T AT 50 2 HERAE RO Rmas i, JRERIE L
AR B A7 ds Fhk . EIRTHE . A MRS USRI S0k 24 H AR E0R
T EET AR, JREREROTT LU RN A B ST

TER: WAAZAR WA R S 5 B RPIRES, 84 dest-byte T AR (88 it
e it 1 i S S A 8 TR AR i, T AN A5 B S ) e

TR B2 AN 25 A7 2S00 P 250 51 J90C3H (11000011B)FI0AAH(10101010B),
14

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

4 H R ECR T BRI TR, %45 2 B R FTRAM LT B B A7 4%
R ML . BARBREE A U, BT IR S e . $74:
XRL P1,#00110001B

PATE, PIEIRINIS. 4. OBEEUR .
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XRL A, Rn

BOKE (F1) :
PITRHA:

b 2 A

1A

XRL A, direct

BESKE (F1)
BATREIEA:

T SRAD -
BRAE:

XRL A, @Ri

ESKE (F1):
BATEHA:

T SRAS
BRAE:

XRL A, #data

K (F15)
HATR:
IR
HR1E:

XRL direct, A

BOKE (F1) :
WITRHA:

— BEHIRAS -
#BA1F:

ESKE (F5) -
PATEHA:
: | 0 1

$RAE:

b 2 A

1
1

:|01

10|lrrr

XRL

(A) < (A) ¥ (Rn)

2

1

| 0110 |0 101 | |directaddress|
XRL

(A) < (A) ¥ (direct)

1

1

[01 1 0Jo1 1

XRL

(A) = (A) ¥ ((Ri))

2

1

|01 1 0|0100| |immediatedata|
XRL

(A) <« (A) ¥ #data

2
1

|0110|0010||directaddress|

XRL

(direct) «— (direct) * (A)
XRL direct, #dataw

3
2

1 oJoo1 1]

immediate data |

XRL

(direct) «— (direct) + # data
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5.3.2 Instruction Definitions of Traditional 8051 MCU

ACALL addr 11

Function:
Description:

Example:

Bytes:
Cycles:
Encoding:

Operation:

Absolute Call

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

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

ACALL SUBRTN

at location 0123H, SP will contain 09H, internal RAM locations 08H and 09H will contain
25H and 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,()« 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))

111



STC90C51RC/RD+F F1 1 K HLFE B

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
ANL L
(C)«(C) A (bit)

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

Function:

Description:

Example:

Compare and Jump if Not Equal

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

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

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

; e ; R7=60H.

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

e ; R7> 60H.

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

N .

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

WAIT: CINE A,P1,WAIT

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

CJNE A.,direct,rel

Bytes:
Cycles:
Encoding:

Operation:

3
2

[ 1011 Jot1 o1 ] | directaddress | |  rel address

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

ELSE
C)«0
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CJNE A #data,rel

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

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

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

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

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

Operation: (PC) <« (PC)+3
IF ((Ri)) <> (data)
THEN
(PC) « (PC) + relative offset
IF ((Ri)) < (data)
THEN
C)«1
ELSE
(C)«0
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CLR A
Function: Clear Accumulator
Description: The Aecunmlator is cleared (all bits set on zero). No flags are affected.
Example: The Accumulator contains SCH (01011100B). The instruction,
CLR A
will leave the Accumulator set to 00H (00000000B).
Bytes: 1
Cycles: 1
Encoding: [ 1110 [0o100
Operation: CLR
(A)=0
CLR Dbit
Function: Clear bit
Description: The indicated bit is cleared (reset to zero). No other flags are affected. CLR can operate on
the carry flag or any directly addressable bit.
Example: Port 1 has previously been written with SDH (01011101B). The instruction,
CLR P12
will leave the port set to 59H (01011001B).
CLR C
Bytes: 1
Cycles: 1
Encoding: [ 11 0 0] oo 11
Operation: CLR
(€)«<0
CLR bit
Bytes: 2
Cycles: 1
Encoding: | 1 100 [00 1 0] [ bitaddress |
Operation: CLR
(bit) « 0

115



STC90C51RC/RD+F F1 1 K HLFE B

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(C)=1]]
THEN (A;,) < (A7) +6
DEC byte
Function: Decrement
Description: The variable indicated is decremented by 1. An original value of 00H will underflow to
OFFH.
No flags are affected. Four operand addressing modes are allowed: accumulator, register,
direct, or register-indirect.
Note: When this instruction is used to modify an output port, the value used as the original
port data will be read from the output data latch, not the input pins.
Example: Register 0 contains 7FH (01111111B). Internal RAM locations 7EH and 7FH contain 00H
and 40H, respectively. The instruction sequence,
DEC @RO
DEC RO
DEC @RO
will leave register O set to 7EH and internal RAM locations 7EH and 7FH set to OFFH and
3FH.
DEC A
Bytes: 1
Cycles: 1
Encoding: [ 00 0 1 [0 100
Operation: DEC
(A)—=(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:

DJIJNZ 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  Pl.2,LABELI

JB  ACC.2, LABEL2

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

3

2
[ 0010

| 0000 | | bit address | | rel. address

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

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

(PC) — (PC) +rel
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JMP @A+DPTR
Function: Jump indirect
Description:  Add the eight-bit unsigned contents of the Accumulator with the sixteen-bit data pointer,
and load the resulting sum to the program counter. This will be the address for subsequent
instruction fetches. Sixteen-bit addition is performed (modulo 2'°): a carry-out from the low-
order eight bits propagates through the higher-order bits. Neither the Accumulator nor the
Data Pointer is altered. No flags are affected.
Example: An even number from 0 to 6 is in the Accumulator. The following sequence of instructions
will branch to one of four AJMP instructions in a jump table starting at ]JMP_TBL:
MOV DPTR, #JIMP_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)

127



STC90C51RC/RD+F F1 1 K HLFE B

*MOV A,direct

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

Operation: MOV
(A)« (direct)
*MOV A, ACC is not a valid instruction
MOV A,@Ri

Bytes: 1
Cycles: 1
Encoding: | 11 1 0 [0 1 13
Operation: MOV
(A) < ((Ri))
MOV A #data
Bytes: 2
Cycles: 1
Encoding: | 01 1 1 [0 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: 2
Cycles: 1
Encoding: | 1 1 1 1 [o 10 1] [ directaddress |
Operation: MOV
(direct) < (A)
MOV direct, Rn
Bytes: 2
Cycles: 2
Encoding: | 1000 [ 1 rrr | [ directaddress |
Operation: MOV
(direct) < (Rn)
MOV direct, direct
Bytes: 3
Cycles: 2
Encoding: [ 1000 Jo 10 1] [ diraddr (src) |

Operation: MOV
(direct)«— (direct)

MOV direct, @Ri

Bytes: 2
Cycles: 2
Encoding: | 1 000 [0 1 1| [ directadd |
Operation: MOV
(direct)«—((Ri))
MOV direct,#data
Bytes: 3
Cycles: 2
Encoding: [ 0 1 1 1 [0 1 0 1| [ direct address |

Operation: MOV
(direct) « #data

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

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

Bytes:
Cycles:
Encoding:

Operation:

2
2

[[1010

MOV
((Ri)) « (direct)

[ 01 1] [ directaddr

MOV @RI, #data

Bytes:
Cycles:
Encoding:

Operation:

2
1

[ 0111

MOV
((Ri)) « #data

[ 011 i] [ immediatedata

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

Function:
Description:

Example:

MOV C,bit
Bytes:
Cycles:
Encoding:

Operation:

MOV bit,C
Bytes:
Cycles:
Encoding:

Operation:

Move bit data

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

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

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

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

[1 01

MOV
(C) < (bit)

0 |0 0 1 1| | bit address |

2
2

[1 00

MOV
(bit)— (C)

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

Function:
Description:

Example:

Bytes:
Cycles:
Encoding:

Operation:

Load Data Pointer with a 16-bit constant

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

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

The instruction,

MOV  DPTR, #1234H

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

3

2

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

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

MOVC A, @A+ <base-reg>

Function:

Description:

Example:

Move Code byte

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

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

MOVC A, @A+PC

RET

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

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

MOVC A,@A+DPTR

Bytes:
Cycles:
Encoding:

Operation:

1

2

[ 1001 Joo1 1]
MOVC

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

Bytes:
Cycles:
Encoding:

Operation:

1
2

[ 1000 Joou11

MOVC
(PC) «— (PC)+1
(A) — (AYH(PC))

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

Function:
Description:

Example:

MOVX A,@Ri

Bytes:
Cycles:
Encoding:

Operation:

Move External

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

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

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

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

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

An external 256 byte RAM using multiplexed address/data lines (e.g., an Intel 8155 RAM/
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: 1
Cycles: 4
Encoding: [ 1 0 1 0Jo 1 0 0
Operation: MUL
(A= (A)X(B)
(B)iss
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NOP
Function: No Operation
Description:  Execution continues at the following instruction. Other than the PC, no registers or flags are
affected.

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

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

(PC) « (PC)+1

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

Function:

Description:

Example:

Logical-OR for byte variables

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

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

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

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

ORL A,RO

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

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

ORL P1, #00110010B

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

Operation:

ORL A,direct
Bytes:
Cycles:
Encoding:

Operation:

ORL A,@Ri
Bytes:
Cycles:
Encoding:

Operation:

ORL A #data
Bytes:
Cycles:
Encoding:

Operation:

ORL direct, A
Bytes:

Cycles:
Encoding:

Operation:

[01 0 o1 rr
ORL

(A) < (A)V(Rn)

2

1

| 0100 |0 1.0 1] |directaddress|

ORL
(A)— (A)V (direct)

1
1

[0 1000 1 1

ORL

(A)—= (A V((RD)

2

1

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

(A)— (A)V f#data

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

ORL
(direct)«— (direct) VV (A)

ORL direct, #data

Bytes:
Cycles:
Encoding:

Operation:

3
2

[0 1 0010 01

ORL
(direct) « (direct) \/ #data

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

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

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

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

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

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

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

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

Encoding: [ 0 0 11 Jo 0 1 0

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

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

position. No flags are affected.

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

RL A
leaves the Accumulator holding the value 8BH (10001011B) with the carry unaffected.
Bytes: 1
Cycles: 1
Encoding: | 0 0 10 [0 0 1 1|
Operation: RL
(Antl) < (An) n=0-6
(A0) « (A7)
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RLC A
Function: Rotate Accumulator Left through the Carry flag
Description:  The eight bits in the Accumulator and the carry flag are together rotated one bit to the left. Bit
7 moves into the carry flag; the original state of the carry flag moves into the bit 0 position.
No other flags are affected.
Example: The Accumulator holds the value 0C5H (11000101B), and the carry is zero. The instruction,
RLC A
leaves the Accumulator holding the value 8BH (10001011B) with the carry set.
Bytes: 1
Cycles: 1
Encoding: [0 0 11 [0 0 1 1]
Operation: RLC
(Antl) < (An) n=0-6
(A0) ()
(©) < (A7)
RR A
Function: Rotate Accumulator Right
Description: The eight bits in the Accumulator are rotated one bit to the right. Bit 0 is rotated into the bit 7
position. No flags are affected.
Example: The Accumulator holds the value 0C5H (11000101B). The instruction,
RR A
leaves the Accumulator holding the value OE2H (11100010B) with the carry unaffected.
Bytes: 1
Cycles: 1
Encoding: | 0 0 00 [0 0 1 1|
Operation: RR
(An) < (Antl) n=0-6
(A7) < (A0)
RRC A
Function: Rotate Accumulator Right through the Carry flag
Description: The eight bits in the Accumulator and the carry flag are together rotated one bit to the right.
Bit 0 moves into the carry flag; the original value of the carry flag moves into the bit 7
position.No other flags are affected.
Example: The Accumulator holds the value 0C5H (11000101B), and the carry is zero. The instruction,
RRC A
leaves the Accumulator holding the value 62H (01100010B) with the carry set.
Bytes: 1
Cycles: 1
Encoding: | 0 0 01 [o 0 1 1|
Operation: RRC
(Ant1) < (An) n=0-6
(A7) —(O)
(©) —(A0)
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SETB <bit>
Function: Set bit
Description: SETB sets the indicated bit to one. SETB can operate on the carry flag or any directly
addressable bit. No other flags are affected
Example: The carry flag is cleared. Output Port 1 has been written with the value 34H (00110100B).
The instructions,
SETB C
SETB P1.0
will leave the carry flag set to 1 and change the data output on Port 1 to 35H (00110101B).
SETB C
Bytes: 1
Cycles: 1
Encoding: [ 1 1 01 Jo 0 1 1
Operation: SETB
(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 1Jo 1 1 i

SUBB
(A) = (A) - (©) - (R)
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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

(direct) «— (direct) A (A)

XRL direct, #data

Bytes:
Cycles:
Encoding:

Operation:

3
2

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

[o1 1 0Joo0 1 1]

direct address

immediate data

XRL

(direct) «— (direct) A # data
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INTO  10003H|  0(highest)| PXOH,PX0| 0,0 |o0,1|1,0| 1,1 IEO EX0/EA
(HLEBH T 0)
Timer 0 |000BH 1 PTOH,PTO | 0,0 |0,1|1,0] 1,1 TFO ETO/EA
INT1 160131 2 PXIH,PXI| 0,0 |o,1|1,0]| 1,1 IE1 EXI1/EA
(UML) ’ ’ Y ’
Timerl  |001BH 3 PTIH,PTI| 0,0 |o,1| 10| 1,1 TF1 ETI/EA
UART  |0023H 4 PSH,PS | 0,0 |0, 11,0 1,1 RITI
Timer2 |002BH 5 PT2H,PT2 | 0,0 |o,1| 10| 1,1 TF2 + EXF2 (ET2)/EA
INT2 100331 6 PX2H,PX2| 0,0 |o,1] 10| 1,1 IE2 EX2/EA
(A8 72)
INT3  1003BH| 7 (lowest)| PX3H,PX3 | 0,0 |0.1]1,0] 1,1 IE3 EX3/EA
(A8 H73)

M3 e RTINS IR D) RE 9 A7 SR IPH AP AR, FDRE i S e o U g, iR Rt
EIPELXICON, B4 WSt R ML, H1E5E8051 8 )7 L 4 - I Se e 4k 4 -

IR HICIE 5 ifs, W E Oy S e s, il

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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6.1 piTZE

STC90CS51RC/RD+ Z 41 5. i HLIK BT & Ge 45 44 s i i B 6- 1 s

- T e gt
cp T LR il 2 A7
il 25 A7 7% v
B, AhY Q *
v IP, XICON, IPH IO e
IE, XICONZ fras 25752 S e g
TCON.0/IT0=0 >0 EA PXOH, PX0
EX0 | —
INTO —o 0 EOF—"—"° >~ “H  high
TCON.O/NTO=1 | prom 10| g
o > 0,1
Timer0 / TF) ———)—o0" R = AN
_ PXIH, PX1
TCON.2/IT1=0 5 009 o4 o
INT1—o -3 ¥ Ly,
TCON.2/IT1=1
PTIH,PTI[ o0
e : AN
Timerl / TF1 g T Ly
PSH, PS
RI E 8_ = Ol 1,0,
UART Rl — >« o -3 L Gl
- | P2, PT2| 0 ?g
[os > 0,1 N
imer2 TF2 S N Loy
Timer2 £\ :):D_"_"/_c’)l/c 3 -
|
I
: >0 PX2H, PX2)
XICON.0/T2=0 EX2 I 2 00y, .
INT2 —o IE2H—— oo g = AN
XICON.0/T2=1 | "
|
~ >0 | PX3H, PX3
XICON.4/IT3=0 EX3 g NN o
INT3 —o EH— oo o8 = AR
XICONA/T3=1 l
| v
| low
|
EA:
‘\Global Enable
EA

Kl6-1 STC90C51RC/RD+ZFI| T R 55 451
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ANER T ITO(INTO). AR AR T L(INT L) b3 o i 2 (INT2) A1 40 5 o 17 3 (INTT3) Bk AT A Fi
fil ke, T FEVE A . 3 SR DU AN A0S o B AR A AL T A AF A TCONH I TIEO/TCON. 1
IE1/TCON.3. IE2/XICON.2FIIE3/XICON.5, 445 rp b AR 25 F2 e gt o2 i, o i SR A &AL
IEO. IE1. IE2AIIE34 H a0, TCONZF A7 %% FFHIITO/TCON.O. IT1/TCON.2, IT2/XICON.0
FIIT3/XICONAYE T AN W0 1. 2RI 2K FE-~ ik 77 sk 72 T B & 77 0. WitkiTx =
0(x = 0,1,2,3), WA RGAEINTx(x = 0,1,2,3) IR BIK FEF J5 vl F= A2 A R . GnRITx = 1(x
=0,1,2,3), A ZRGAEINTx( x= 0,1,2,3) BRI T B 5 ol = A 43 b k. SR8 r0(INTO).
AMER P LINT L), AR eh BT 2(INT2) A0 A0 3 v W7 3(INTT3)3d8 1 LA 045 5 17 L M o el e o

SE I 25 OFN L) A Wi SR bR B AR TFORI TR 478 I 2% 27 A7 28 THx/TLx(x = 0,1)%i i, i
HARENTFx(x = 0,1) 4 B AL, Al kA . 8 AL LT 1% e i 2 i, w2
fRE AR EALTEX(x = 0,1) S E 5 .

2 AT P B3 SRR B T R TR 3 AT 1 1R 326 o W SR AR B A2 TTH (AT AT — AN B o1
&, HATOHRTE S A

SE I B2 (0 TR T SRR EALR TR2RIEXF2. e I 28 B A7 8 TH2/TL2% B, ¥ai AR 47
TE2 4 B AL, ERT ARl R . 5 A WL L PAT 1208 ) 38 TR IR, 5 B 28 1 v b 2B A7
TF2 &R RR . 4EXEN2=1 H T2EXI 5 Bk AR 7= A= i SR B B A I, EXF2E A, i 282 b i i
RERT, EXF2=tKgSCPUM A W7 1] 5 A AT e B 2R 2R BT 772 5 o

BT W i R AT NS INR K 6-2FT R

F6-2  rhilrfilk
TR il AT N
( %i?;% o)  |ATOTCON.O=1): FEH  (TOTCON.O=0): it F
Timer 0 € I 230% H
( %%‘glﬂﬁ ’ (IT/TCON.2 =1): F4  (ITI/TCON.2 = 0): i 1T
Timerl TE T 28 135
UART RIE B 5E Y,
Timer2 FE I 2823 H
( %%‘L‘%ﬁ ” (IT2/XICON.0 = 1): R (IT2/XICON.0 = 0): {5 1T
( %EB\IEI%E 3 |UTIXICONA=1D): TR (T3/XICON.4=0): fiGthF
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6.2 hHTHFR

e 1 e A7tk J 55 = o
75 ik WA | e | Ehrt
IE Interrupt Enable | A8H | EA | - | ET2 | ES | ETI | EX1 | ETO | EX0 |0x00 0000B
P Interrupt Priority BSH - | - [ em2[es]eri|exi|ero| pxo «x00 0000B
Low
[PH Interrulfl)itgfl’lrlorlty B7H |PX3H [ px2n | p2n | psH [PTiH| PX1H | PTOH [ PXOH 0000,0000B
Tcon  |Timer/Counter Oand)gop =y [ TRt | TF0 | TRO | 1E1 | 111 [ 1EO [ IO ]0000 0000B
1 Control
SCON Serial Control 98H [SMO/FE| sM1 | sM2 | REN | TB8 | RBS | TI | RI [0000 0000B
T2CON T'meé/o(;(t)rl:)r;terz C8H |72 [Exr2|reik | TeLk [Exen2| trR2 | /T2 [cPRT2][0000 0000B
XICON Aux1lgi)rl}1/ti2;erupt CoH [Px3 | Ex3 [ m3 [ s [pexe | Ex2 | 2 | 112 |0000 0000B

LR AFFIHE T 5STCI0CS1RC/RD+ R F L F (L WiAH R I T B & /748, I —HX ik
AALRRHATNA.

1. i 12 iF F 2R IEFIXICON
STC90CS51RC/RD+ 2 F1) 5. HLCP USRS A Wl i) FF i el b e, 8 — N R W R 2 75 4 o F

Wr, 2 NS T R A SRIE (M SNASH) FIXICON (HullkACOH) ¥, ZF4E58IE
HAE R

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 R iF= 46, EA=1, CPUJFEUFI, EA=0, CPUBERATA I W i
EA KA F 52 15 o W so 14 FE R ) o B35 A TR B S 2 EA R ) HL 8 2 25 R i B
L R BT o VR4 A 4%

ET2: SEBAFEEST20)% b b b a7 . ET2=1, fiFT2H W, ET2=0, 2% ET21Kr.

ES : TR WI VL. ES=1, RVFHEATOIRE; ES=0, 25T 19,

ET1 : SENATEBES TS b S0 ez, ETI=1, RWTIHW; ET1=0, Z&i-T1910kr.
EX1: MR s ivrar. EX1=1, SVFAMEHETIHE: EX1=0, ZE LB,
ETO : TOM%E iy bz, ETO=1, FFTOF MW, ET0=0Z%1-Tor i,

EXO0 : #h3rhdrorh s, EX0=1, fifrir; EX0=0%% 1k k.

149



STC90C51RC/RD+F F1 1 K HLFE B

A REXICONMIRE A
XICON : %fifhrh Wizl %7 4% (W7 5-4b)

SFR name | Address | bit B7 B6 B5 B4 | B3 | B2 | Bl | BO
XICON COH | name | PX3 | EX3 I[E3 | IT3 | PX2 | EX2 | IE2 | IT2

PX3: B RSN W30 Se 2 i, A 2e 2 2 B [PXH3, PX3]1=[0,0]; [0, 1]; [1,0];

(1, LIRERAE -

EX3 : WIRCBLE KL, SRV I3 angiE ko, AR iEANER kT3 b

TE3 : AP ISR TR SRAG R, TR SRR, TE3=1, W] A fF [ 5D

IT3 : U R B, A e W3y R B i i & rp W, 24 B BCPETS 220, A P
o
PX2: BRI W2t g g, e g4 [PXH2, PX2]=[0,0]; [0, 1]; [1,0];

(1, LIRERAE -

EX2 : WREBEE ML, SCVFANER R Ao, AR R AR 2

IE2 : AhRrpibr2sh g SRR S AL, P RGL)E, TE2=1, AT fAE 1 H3hiE %

IT2 : ZubAr AR ELALIN, S5 Wr2 o T Bt r s A el RIS ), DA AR b
.

STC90CS51RC/RD+ZF 8 L E A7 LG, TERMXICONMEO, M ARFE “17 s
“0” IERXICONAIRLAIAL, SEH o v B 1145 Hh Wil ) T H s, o (2R — A o I ST o
w0 23RBS CPUSF P BT o SEBTIE A XICON N 25 7] Pl A B E 75 4K S8 (SETB BITS;
CLR BIT) , ] {5 #/E4R 458 (RIMOV 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
FE48051 . i LA A PSR TR e, RSt de AR e 2%, mT DASEEE B 2% h Tk &
STCY0CS51RC/RD+Z 41 5 v HLe ik 18 B 8 38 I (1) e Bk D e 5 A7 (TPH) A OAE R, Rl fE o
SV B AN WL e S, B EIP, IBA W RE W, 51480515 F il
P BT S 2 58 A AR
—ANIEAESAT FURAR e 2 b b B s AL e b B b 7, (AN BE 0 53— MERAT S 2 b Ik B
R, —ERATRIE R, BRR [ ARETI, IR [0 55 5 AT — 245 4 4 e R 1)
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 g4 il 25 4788 v CANml Az FH4k)
SFR name | Address | bit B7 B6 B5 B4 B3 B2 B1 BO
IPH B7H |name - - PT2 PSH | PTIH | PXIH | 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 ik (rT AL -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 0 Aot s g b it (f 5 440)
PX3H=0 HPX3=1HF, #hEBrH i3 B e g b T (g 1)
PX3H=1 HPX3=0/], W3 8 misede i (Phokgk2)
PX3H=1 HPX3=1H}, #Nhrh i3y m e g b i (5 243)

PX2H, PX2: AR W20t e R Az il hL
MPX2H=0 HPX2=0, 4N B2 A ARt Je g4 i (P56 400)
LPX2H=0 HPX2=1ff, AMiBe W2 BRI e g b (52 1)
PX2H=1 HPX2=0/}, M5 Wr2 8 st e g b (15 24 2)
PX2H=1 HPX2=1i}, #MRrh b2 9 5 i S 4 b i (B 5 23)
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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.PX0=0f, 4Nk W0 A HARME Se e b (115 450)
PXOH=0 HPXO0=1H}, #hErH W0 sl s g by (o g 1)
PXOH=1HPXO0=0fF, #Nik e 0y is m e g b 7 (5 42)
HPXOH=1HPX0=11F, AP koA It 2o 2 b (L2 243)

T S R ) B A7 2R IPRNPHI A& e ol FH P R B 17 il “0” o {HIPZFf7asml
PLEEAE, BT CATT AL AR 4R 2 B T HEFR S RPN 2% . MIPHZ /A28 I 0 25 R AE A =710
ERAERR KR HT . STCOOCS1RC/RD+Z A 5y HLE AL FFIPAIPHI H00H, &4 b Wil 35 J9 Ik
e S 2 B
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. ERTEE /BT HI F EESTCON
TCONNER 28/1HEARTO. TIRIEHIE 7%y, FIRHBIFETO. T H AR W5 A0 M 3815 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:

T1ds bR & . TR RV EAG, MHIMETF G5, 247 A i A i A
“1” TF1, [ACPUERPWr, — BEARRICPUNRN Wiy, A MG “0” (WA H
EHHRAEE “07 ) .

SEN 2R 1Is 1T I .

TO%S b & . TOWE RVFTHE LS, MWMEFFEINLTHEL Mo m ey, miEhE
“1” TFO, [[CPUERTW, — BEARERCPUMIR Z W, 4 B fEE0 (AT H A
BB

SE B 2RO B AT 4 AT

ANER T 135 SRIE (INT1/P3.3) #ri&. IE1=1, APER I CPUIER F M, H{CPUNH N %
R AR “0” TE1.

AN R T LR W YRR B R AL . 1T1=0, INT1/P3.3 3| B _E MK o (5 5 a] fi & 30 P
1. IT1=1, AMEBA 19 R B & 75 =

A 0SSR IE (INTO/P3.2) Fri&. IEO=14MH B0[M CPUIE K R, {CPUM R &b
AT, R “0” TE0 Ghifilik 7= .

AR R O T YR SR IR R AT . TT0=0, INTO/P3.23| B I [ B SF A fith %2 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 R AT DL Rl 5 A RO AR, TR e i 3 55 8 47 K it

TI:

Bl Aoy, 20 3TAE HSM2=0F, A 80 B b AL R el B 1 MR AT B
J7 28577 33 TAE HSM2=11F, T 2B 3 1 28 90 ZHERBS A L, R 3 B IR B 45
BT AN B 1. RTINS 47 D LIE [ CPUHIE T Cadierbiby) , RILAZE R FH P i
Wr iR 55 FE a2 .

HEAT O RER R E . BT O RN0OKRER, AL EdE, Mgl &L
AL, 7R 3R, FERIEE I IR B 1. TI=13 R~ 84T I 1LIEFE[AICPU
HAE b (APl o« (EAVER ML, CPUMTRN K IE g R, B mPATh RS AR
BIFAKTIES, TIULAHH P ER W RS T g2

SCONZF A7 as AR AL S Hh i To ok, fEEAEN 4.
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3. ERTEE/ T BB 245 H| H F 88 T2CON
TCONNE I 28/TH A TO TIRIEE G748, [RIBBIAETO T 1% H A Wil A 255185 3k
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: ERT#R2/830/F1LIEHIAL. B 1H 5 3 i 48
C/T2: SERTES/ iHHsse. CER82)
0= PNERERT 2§ (0SC/12 BK0SC/6)
1 = ST CT Rl
CP/RL2: #fi3k/ BEiskrE. BAr: E XEN2=1 I, T2EX [KFBKE~EHIK. HZ: 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 ETLER

STCY0C51RC/RD+ZF H iy HLHI T ) P B B AT 4 R TS 9, 0 T 4 o I 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,
BEIR RS RETL, IR0 ERE 5 FHAAT — 2552 A BEWIRGHT I P I S o LB PTad vl )94
N THT PR 2R R AR

LARIESE b Wl g L Se g b Wi b, [ Z AN
2 AR — R iy ONVE 2 R GOLRARD) » — BAFBIMARL, A2 FEAE 1R 20 W v

2[R IS 2 TUA R — A S 2 () vp B SR I, WS — /NSRS R AR S5, Bk T N SR 25 Ik
Fo XA U FAERFAMMEHN, BRI — N e 2458, STCO0CS51RC/RD+Z 41|
Fr AL A AT S R O R

Hh Wi EIRIRT
INTO (highest)
Timer 0
INTI
Timer 1
UART
Timer 1

INT2
INT3 (lowest)

NSk DbD=O

IRAEHIC S AL, AW S kS, Bl

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 FhiETALIE
2 e e A T HLAECPUMR S, FEREFR R R, R R T a0 A

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
FEFP A S TR IR SR 4y, FTUA R 142 NER 84, B A Wy ) 2 X (LJMP
MAIN) .
EE AREIRETIE AU B RETHE A

RET#5 4 BRI REFSHIPCIR 1] 31 5 5k th Kt (K b 77, (HRETHE 2V A T % h 0 26 IR 74 ik
KEsHIThEe, WS RES IR WIIEIT, H5 R 25 IR R 22 1w ki ROk At
Wi N7

27 P AE R W IR S5 FE e A HEAT TONARBRAE, WIAERETIHG A AT AT B HE AT A0 B H AR
£, BILEF AR 55 FE P PUSHEE 4 5 POPHE A WA 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 F2 7 g B Js - TR BTiE SRR E4AZIE0. TEL. TE2FIIE3
2 E#HE0. TCONZFAEAS 1 HIITO/TCON.O. IT1/TCON.2. IT2/XICON.OFIIT3/XICON.44 &
TAMEAEI0. 1. 2F3RAK FE Pl 7 =k & R R AR 7 e ISR ITx = 0(x = 0,1,2,3), HF4
RAAEINTx(x = 0,1,2,3)IFRII 2ME P 5 T P2 AR A i . anRITx = 1(x = 0,1,2,3), A4 R%:
FEINTx( x= 0,1,2,3)BHR I T FAY 5 7T AL SN b T AhE8 s 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 RGN Bt AR R W 5| BCRAE LI, BTN T R A 2], NG 5 RZ 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 Bh, T HARH T B s B — AN RGN B, A BER % T BRI CPURIN B . [FAE,
YA R W R A RSP AT Al e, LSRR ZIE AH N IR 5] BRI 4E R FEF 2024 RGERT P, X R
A BERA PRCPURE S AS I B Z AR L T15 5
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6.6 NI IERF
6.6.1 FMERFETOANTO)RINIXIZF (CIFF B L miz~)

L. B2 —&RINEB R ETORY T A h i
¥

CREFF:
/* */
/* --- STC MCU Limited */
AL e E Y DT RR IR eV 271 —— ¥
LS Y el U e e L )i i — *
O i e S e S 1 Yol g (0117 e I J— *

* *

#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
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R

/* */
/* --- STC MCU Limited */
/¥ - JHIRSTCIOXx R F1) 1 J1 HLAT B P IBTOC R BT —-mmmmmmmmmmemmmeeemeo- */
M IR EAERE A B S E P S SRR, e *
M TEERE R h BT R E B A T STCHI BB MR - - */

/* */

s

;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 P0.0
RETI

END
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2. BF2— RN ETORY TSR A B M R 2 FE AR X

Cig
/* */

/* --- STC MCU Limited */

J¥ e RSTCOOXX T B P HLA e TO( T W BL H 58,
R &S Tl i e T [T N—— ¥
R E e B L L AN (IO 2 — )

/* */

#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); /Icheck INTO
_nop_();
_nop_();
PCON = 0x02; //IMCU power down
_nop_();
_nop_();
Pl++;
H
H
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CHRIERF
/% */
/¥ —- STC MCU Limited */

* e RSTCO0Xx R F . HLYMHS e H0( T 48 W ST 58, ¥

LYl e E R A 1S RD7 2 e — */
P R PP RS T £ T STCHY YR B AR —emeeeeeee ¥
/* */

s

;interrupt vector table

ORG 0000H
LIMP MAIN
ORG 0003H
LIMP  EXINTO
ORG 0100H
MAIN:
MOV  SP, #7FH
SETB  ITO
SETB  EXO0
SETB EA
LOOP:
SETB  INTO
INB INTO, §
NOP
NOP
MOV  PCON, #02H
NOP
NOP
CPL P1.0
SIMP  LOOP

s

;External interruptQ service routine

EXINTO:
RETI

END

;INTO, interrupt O (location at 0003H)

;initial SP

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

;open global interrupt switch

;ready read INTO port
;check INTO

;MCU power down
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6.6.2 SNERFRETIANTDRNXIZF (CRERF FLRIZF)

1. 21 SRR INER AR T B TS PR R B

CizlF:

/% */

/* ——- STC MCU Limited */

% e BRSTCOOKK R B AN I 1 (T BEY) wommmeeemmmeeemmeeecee x/
e T y
[ AEERE R B SCE AR R T STCH R R T ---mm - */

/* */

#include "reg51.h"

//External interruptl service routine

void exint1() interrupt 2 //INT1, interrupt 2 (location at 0013H)
{
PO++;
H
void main()
{
IT1=1; //set INT1 interrupt type (1:Falling only 0:Low level)
EX1=1; //enable INT1 interrupt
EA=1; //open global interrupt switch
while (1);
H
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SCHRIZRF -
/* */
/* --- STC MCU Limited */
/% - Y IR STCIO0xx F3 H1 B Jy (LA BT LR B oo eeeee */
7 AR  PAE F EAE SCE  B AR, e - */
/* ABERR P BOCE I T STCI Bk AR - */
/* */
;interrupt vector table
ORG 0000H
LIMP MAIN
ORG 0013H ;INTI, interrupt 2 (location at 0013H)
LIMP EXINT1
ORG 0100H
MAIN:
MOV SP, #7FH ;initial SP
SETB IT1 ;set INT1 interrupt type (1:Falling 0:Low level)
SETB  EXI ;enable INT1 interrupt
SETB EA ;open global interrupt switch
SIMP  §

s

;External interrupt] service routine

EXINTI:
CPL P0.0
RETI

END
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2. BF2—RNIMNER T Y T BRI A T B MR ER S EE AR K

CH2FF:
/% */
/* - STC MCU Limited */

/% - IR STCIOXx F H1 B J1 WA o i 1 (T Ay i it o LA K -/

B e L i A1 ’
/* VG LERE T A S FE R B A T STCI kL AR T - */
/% */

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

//External interruptQ service routine

void exint1( ) interrupt 2

{
H
void main()
{
ITL=1;
EX1=1;
EA=1;
while (1)
{
INTL =1;
while (IINT1);
_nop_();
_nop_();
PCON = 0x02;
_nop_();
_nop_();
Pl++;
H
H

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

//set INTT1 interrupt type (1:Falling 0:Low level)
//enable INT1 interrupt
//open global interrupt switch

//ready read INT1 port
//check INT1

//IMCU power down
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LHRIEFF -
I */
/¥ - STC MCU Limited *

J* - IR STCOOxx F 51 8 5 LA i 1 B M it AR 3 -t/

g L 2 I T i e L TR0 ) — *
g T e T T e GO S g s de— *
/* */

s

;interrupt vector table

ORG 0000H
LIMP  MAIN
ORG 0013H
LIMP  EXINTI1
ORG 0100H
MAIN:
MOV  SP, #TFH
SETB IT1
SETB  EX1
SETB EA
LOOP:
SETB INTI1
JNB INTI, $
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. B — &AM 28 T A h R

CizFr:

/* */

/* --- STC MCU Limited */

1% - JHIRSTCI0xx F 41 By HLAM B T2 (T BEHT) —-mmmmmmmmmmmmmeeeeee */

B e et 1 */
/*ABERR P B E AT T STCI Bk AR - */

/* */

#include "reg51.h"

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

sfr XICON = 0xcO0;

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 = XICONA1;
sbit IT2 = XICON"0;

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

PO++;

}

void main()
{
Im2=1;
EX2=1;
EA=1;

while (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 only 0:Low level)
//enable INT2 interrupt
//lopen global interrupt switch
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SLRIER

/* */

/* --- STC MCU Limited */

N R VST T Y LD 0 PR o] ) 272 S— */

AL S e i P i A 1R 1 M —— */

I ABERR T B FE I T STC BB AR 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.O

s

;interrupt vector table

ORG  0000H
LIMP MAIN
ORG  0033H
LIMP  EXINT2
ORG  0100H
MAIN:
MOV  SP, #7FH
SETB IT2
SETB  EX2
SETB EA
SIMP  §

s

;External interrupt2 service routine

EXINT2:
CPL
RETI

P0.0

END

;INT2, interrupt 6 (location at 0033H)

;initial SP

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

;open global interrupt switch
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2. BB 2—RRIMNAR R BT 2B TN B o T PR B R EE A R

CigF:

/* */

/* --- STC MCU Limited */

/% - JHIRSTCI0XX F 41 B i (LA I 2T B )R T o AR 2 -/
L LT Y iR Ao R0 1 N — +/
/% WEERR R B CSC AR A 1 STCH AR AR ST —--mm - */

/* */

#include "reg51.h"
#include "intrins.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 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 interrupt2 service routine

void exint2() interrupt 6 //INT2, interrupt 6 (location at 0033H)

{

H

void main()

{
IT2=1; //set INT2 interrupt type (1:Falling 0:Low level)
EX2=1; /lenable INT2 interrupt
EA=1; //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++;
}
}
CHRIZRF -
/* */
/* --- STC MCU Limited */
/¥ === 7N STCOOXX F F1| 5Ly WA/ v W7 2T ek o i PR At LA, -/
L B CI e 3T e & 1] D7 1 *
P ELERE P B S E A A A T ST BB 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 0COH
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
LIMP  EXINT2
ORG 0100H
MAIN:
MOV  SP, #7FH
SETB IT2
SETB EX2
SETB EA
LOOP:
SETB  INT2
INB INT2, §
NOP
NOP
MOV  PCON, #02H
NOP
NOP
CPL P1.0
SIMP  LOOP

s

;External interrupt2 service routine

EXINT2:
RETI

END

;INT2, interrupt 6 (location at 0033H)

;initial SP

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

;open global interrupt switch

;ready read INT2 port
;check INT2

;MCU power down
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6.6.3 JNERFRET3ANTI) MR IZF (CIEF BCCRmIZF)

L. BRI —— &N ET3H TSRS P iR

CigfF:

/* *)

/* —-- STC MCU Limited */

/% - JEIRSTCOOXX R F1 H Fr LM HF T3 (T FAEY) -mmmmmmmmm - */
/% U SRR R o P BRAE SC B R 5| AR oo */
/* TEAERE R P BRSO R Ik MR T STCHY OB R —-ommmmomev */

/* */

#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++;
b
void main()
{
IT3=1; //set INT3 interrupt type (1:Falling only 0:Low level)
EX3=1; //enable INT3 interrupt
EA=1; //open global interrupt switch
while (1);
H
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LRtz

/* */
/* --- STC MCU Limited */
S L LD | U ] 71— */
L LT3 Y 3G e Aot R0 1 — +/
P ABTERR T R B R AT T STCRY R RL R - -- */

/% */
P4 EQU OE8H ;for 90CS58AD 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

IT2 BIT XICON.O

s

;interrupt vector table

ORG
LIMP

ORG
LIMP

0000H
MAIN

003BH
EXINT3

ORG
MAIN:

MOV

SETB

SETB

SETB

SIMP

0100H

SPA#7FH
IT3

EX3

EA

$

s

;External interrupt3 service routine

EXINTS3:
CPL
RETI

P0.0

END

JINT3, interrupt 7 (location at 003BH)

;initial SP

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

;open global interrupt switch
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2. BF2—RNIMNER S HY TN BRI A T B M R S EE AR X

CHEF:
/% */
/* - STC MCU Limited */

J# —en JFRSTCI0KK R B1) B F LI T3 I B P, %/

L S e Y i & {108 ) —— */
JLF T T S T gl g (W01 e T — */
/* */

#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 interrupt3 service routine
void exint3() interrupt 7

{

H

void main()

{
IT3=1;
EX3=1;
EA=1;

//for 90C58AD series, location at 0COH

//for 90C58AD series, location at 0OESH

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

//set INT3 int type (1:Falling 0:Low level)
/lenable INT3 interrupt
//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++;
}
}
CHRIERT
Jx */
/* --- STC MCU Limited */
/¥ - JHIRSTCIOXX R F1) 1 Jy HLA B W7 3R B e it gt A AR 3 -----%/
RRAL & e I Y 0 e e 7 ) e — ot
/% VEAERE PP B E R A T STCR Bk AR/ - */
/* */
P4 EQU 0E8H ;for 90C58AD 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
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 ERTSE/ TS
7.1 EBRTES/ITHEIES0/1

STC90CS1RC/RD+F FI B WL 2 i BR0 R e I 881, S54E888051 1) e B 52 & A, M1E
SE I 2% VMO R R A B i, S IR S0 T) BL 2 PRANSALE I 28 H

STC90CS51RC/RD+ZF1 5 MLV 15 B AN 1647 %8 B 2%/ TH B TOM T I B A vH 407
et 75 PR TAE 2o ST i 2% /B (TORITL) , 7ERFIRTh e 27 /72 25 TMOD FR R —
PRt — C/TRIEFRTOT L Ay I S80S S . I 8 /T B8 A% L3 A 2 — A i (B A
W) RS, HARR AN KR AT T . R TRk R IEAN [ . W R Bk ek B R8¢
W, TR 75, T I 5 /T S e AT 124N I b B R 6 NI B A8 B — AN Bk,
ML G Rk etk 5 5 LA 51 (TOAP3. 4, TIP3, 5), W47 =0, Bk —AM ik
MO,

eI A/ TR AR e U, Al AERE S P AR P B ESTC-ISPYm A2 2% i B (U0 F
KIFTR) & RGN Bh /1238 & R G 4h /65 iETOMTLHEAT 8. 2458 N 38 /1 B08% TAEAE T Bk
W P QL R o N T

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

SE I 2%/ THEER O AR TAER: B0 (1302 2 i 25/ 8as) , X1 (1662 5E I &/ 1 # ds
B, B2 (B B sh F AR ) , B3 (BASALE I a8/ THEUES) o &I 8% /T B LR A3
b, Hopth TAERER 5 @ i 28 /TH B3R 04 IR, TIZERLBITTERL, 15 b4

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

176



STC90C51RC/RD+F F1 51 i HLF5 B

1. ERTEE /IR ITHHFFETCON
TCONNER #/ATHZSTO. TIHIEH 25725, RN WHAFETO. T H A Wi A Zh i =k

R4S, TCONMS I :
TCON : sEN 28 /it 8 b Wiz 27 /722 (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, MIMETF I 2. s b A i

TRI1:

TFO:

TRO:

IE1:

IT1:

IEO:

ITO:

WA HAEAEE “1” TF1, WCPUERF W, — BELRFERICPUN SR KTHS, A f AR
“0” TF1 (TR HFEFEWE “0” ) .

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

SER S /RS TOVS b bR & . TORE R8s, MWMEFFE I T8, S =
A A, BEEEE 1”7 TFO, [MCPUIERTW, — B LRRFCPUM NI Z P BTy, A H A
3 “0” TFO ( TROH AT AR FF & E “07 ) o

ENT 2R TOIBATIEHINL . ZAL A B AEE . 4GATE (TMOD.3) =0, TRO=1H 5k
FEFTOH UG, TRO=0H 25 1ETOTH 5. 4GATE (TMOD.3) =1, TR1=0HINTO%iA
PR, A RFTOTHEL.

AR 1S SRIE (INT1/P3.3) fr&. IE1=1, AMEH WA CPUIER W, {CPUMN %
HH BT R BEARTE “0” TE T

AR A W LA 7 S I . TT1=00, bR B VAR FE P & 7720, 24INT1 (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
PR ZTE B (P3. 3EAR &), B NPK =28 5 — kbW H{ITI=10), WIAMEBAF K1 (INTL)
G “17 — “0” FREATERAE, WOETBE SRR EALIEL , R AL R A AR
ARESHTOIE K YE (INTO/P3.2) tr&. IEO=14MEBFBr0ACPUIE K i, 4 CPUN R 4b
EEA e, HEEE €07 TE0 GAyS ik 5= .

AR A WO fih e 7 A AL . TTO=08, APEHR B0 M s P & 77 =0, {INTO (P3. 2)
NGRS, BALTE0. SRAMEH- P lk 7 U, MR iR Cr A ZIINTO) 4 Zi £
FHRHES ARG B RNZP Wi CPUm N, RIS 75 1% W RS RE P AT 52 2 1, AR W ig
WG RE (P3. 2BARED , BNPK P24 7 — kbW 24ITO=18F, WIAMBF K70 (INTO)
IOH “17 — “07 FRETBEA, Bas Wi REREALIEL , I ENLE R B FE .
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2. ERTER /T HBR TEREXNFESIZTMOD

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
BUTRRY). TLUES, 24 ER/HEEs A 4, B TMODKMIAIMOE R . 24
SERT /TP AR AR 0. IRR2#AR R, BEEU3ANE], B NI RE W Bk .

A7 A TMOD L ) D RE ik

TMOD Hohl: 89H SAE: 00H
NCIRDAS S
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)

P 58 I 2R 5 B R ORI 2RI 8048 B I 8%, BISAT 1 E 8 32 0 S Wil 4 i 8% . T B i
FRERTER/ T AR L/E K. HEKT, ER#SR0RE NI KI5, mTLORIMKSAL
FITHOFISAL BT A Bl TLOAKSAZ s M [ THOHEA ,  THOT Hris Hi B A TCONH ) 5 HE A B AL TFO .
GATE (TMOD. 3)=0 K, fiTRO=1, WIER 21140, GATE=1 B, FovFHI4hib NINT 145 ] & i 58
1, INTOTEHIE 240, XPEAT Pk 58 & . TROAITCONZT £7 2% N IR 67, TCONZT F7 2% &
[ HAR T BEF IR WL TCONZF A7 28 4510 1) HAR D) BE IR 36

RO T 5B I 28/ TH B8R0 R 130T B I 28 /41 30 2%, W RPN

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

MCT=0IF, 2B IFIIERS) RGN B ST, TOXT I B R A T4, TO TARTE 2N )y
o HBOT=10F, LHIFIERERISMEIK I AP3.4/T0, BITO TAEAE %07 s

STCI0C51RC/RD+FRF By HLA B B 2 A PR TH o 28 . —Fp2 12THE, B 124NEr4dim1,
51648051 5y HLAHIE; 534 —FR6THE, M6 ehinl, HEBERMES8051 % FHLAI2A .
TOH)H ZRAE RS FH P R P B FESTC- ISP #8 H i & .

AT (1307 28 A S THO 2 8 M L TLORMESAT . TLORIE LA E, 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)

FEECTER T 7 THO L TLO A= 16424k, Hofh 50058 4 Ml A . BR UL 20T sE i 2% /i1 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

AT, E A E V164 e BT 88 /1T 508%, HTLORISALFAITHORISAL T ¥4 k. TLOFKISHL
v tH M) THOREAE ,  THOTH %3 HY B AL TCONH (13 Hi b EALTFO

4GATE=0 (TMOD.3)i5}, WITRO=1, NJ5E R &5 1H4. GATE=1H}, FVF A% A INTO3% i &
B350, SXAE RISk FE M & . TROJYTCONTT A7 45 P [l 7,  TCONZF A7 2% & i BAR D e i ik
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 (.

STC90C51RC/RD+FRF 5y LI & I 28 AT HBOE 2. —Flo2 12T, & 120 4fin
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. CEfF:

/* */
/* -—- STC MCU Limited */
¥ e T STCOOXK R F1 8y B B0 L6 B B8/ MR, %/
A S A PR S SC B ) TR, oemmmeemmeemmeemmeemeee 5
* ELERE Bk SC B E G T STCHI R MR —-mmmmemmev */

/* */

#include "reg51.h"

typedef unsigned char BYTE;
typedef unsigned int WORD;

1

/* define constants */
#idefine 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

I

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

{
TLO =TIMS; //reload timerO low byte
THO = T1MS >> §; //reload timer0 high byte
if (count-- == 0) //1ms * 1000 -> 1s
{
count = 1000; //reset counter
TEST LED=!TEST LED; //work LED flash
}
}
//
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/* main program */
void main()

{
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. CYmIEF:

/* */

/* --- STC MCU Limited */

/¥ - JH7RSTCOOXX F2 1) 51 J1 HLSE I 401 1657 & I 2/ v B AR X -/

/% AR BRSPS B S E P S AR, e - */

I ABERR T R B FE AT T STC BB AR - */

/* */

;/* 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 timerO low byte

MOV  THO, #HIGH TIMS ;reload timerO high byte

MOV A, COUNT

ORL A, COUNT+I

INZ SKIP

MOV  COUNT, #LOW 1000 ;1ms * 1000 -> 1s

MOV  COUNT+HI, #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 R2@BEshERER)RHEMNRIFZF (CIEEFZILHRIER)

BEHER T R 28/ A0TSR S i s, 1 FERTR.
MCU in 12T mode

TFO Interrupt

o
INTO (8 Bits)

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

TLOM i B AN B ALTFO, T B THO R E 3 ATLO, THOWNZAHAFTE, |EEENTHOA
BAAE,

 ERSERORETEVIRIEF, ERTER0 TAFASM BRERIRN

1. C¥&F%:

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

/¥ */
;/* --- STC MCU 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 08EH ;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 BRRI(FEANSNLITEES)

X281, SRS, e R UE IR, RUR SIS TR B ON0M A .

e R 230, MR 2 BT 2F0AITLO X THOE N2 NS HSAL T4 8% . 1 B A =3I ) e
I 22038 5 18] . TLO 5 FH e i 220157 : /T« GATE. TRO. INTOMTFO. THORR 7€ N 5E i #81)
BE MR . HFER SR TR L TR, R, THO B 521 A 1y,

R0 A T 3 — /NN s Ar e i 28 /TH B iR 4t 1, A ALEE =N e 88 /15

o HASHEH T B 8/ TH5#R0, e AT T3 A 24 FTR1=0, {F1E7H%L, WTOwS
PEAPIASE R & .

MCU in 12T mode

H MCU in 6T mode
O
TO Pin 4

SYSclk

U in 12T mode
SYSclk THO
‘[-J o ; L (8 Bits) TF1 — Interrupt

m MCU in 6T mode

TR1

control

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

4GATE=0 (TMOD.7)If, fITR1=1, W5Ei 28114k, GATE=11, Foi diahb i NINT 152
BFas1, IXFERTSEIUAK S . TRINTCONZT A7 2% N I il A2, TCONZF A7 2% &AL 1 2 AR T R ffiik
DL AT TCONZF A7 25 A 4H

BOT=00f, 2RI ERD] RGN B E 5 L, O BR80T ARE ey
Ko MOT=10F, ZERITIIERBISM K5 AP3.5/T1, BEITI TARLE 405 s

STC90CS1RC/RD+Z 4 5 fr ML e I 28 AP -0 R . — MR 12T, B 1280
1, 5&%58051 - HMHE: HIb—FiZ6eTER, F6NREINL, EERES80515 FHLK2
o TIHERAE R I ESTC- TSP A A th ik B .
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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 1AL BN 160 B i 25 /1 8es, HHTLIRISAI AITHL IS Ff Ait. 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 481, SXAE RSBk TE M & . TRIATCONTAF- a5 P [ A7,  TCONZF A7 2% &7 i BAR DI 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 .
STC90C51RC/RD+FF 5 LI 5E 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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ERER TR 16 E R 28 /1 B R R A2

1. CiZFr
/* */
/* --- STC MCU Limited */

/¥ - JH7RSTCO0XX R F1) B 132 I 5 LA 1647 58 I s /TH Hi 2 A =X --*/

7 Gn BB RE AR A B S E R S| AR T
[ VEAERE A B E AR B A T STCRI TR M FE 7

/*

#include "reg51.h"

typedef unsigned char BYTE;
typedef unsigned int WORD;

//
/* define constants */

#idefine FOSC  18432000L

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

sbit TEST LED =P170;

/* define variables */
WORD count;

I

/* Timer0 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
/Ireload timerl high byte
//Tms * 1000 -> 1s

//reset counter
//work 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. CHRIER:

/* */

/* --- STC MCU Limited */

/¥ - TR STCOOXX R H1| 8y HL5E I 25 LIK) 1637 5 I 25/ TH AR -/

7 AR EAERE T P B S S AR, e - */

I ABERR T R BOCFE AT T STC BB AR - */

/* */

;/* define constants */

TIMS EQU  O0FAOOH ;Ims 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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BT P R

;/* 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

COUNTHI, A

$

;/* Timer1 interrupt routine */
TM1_ISR:
PUSH ACC
PUSH PSW
MOV  TLI, #LOW TIMS
MOV  THI, #HIGH T1MS
MOV A, COUNT
ORL A, COUNT+1
INZ SKIP
MOV  COUNT, #LOW 1000
MOV  COUNT+I1,#HIGH 1000
CPL TEST LED
SKIP:
CLR C
MOV A, COUNT
SUBB A, #1
MOV  COUNTA
MOV  A,COUNT+1
SUBB A#0
MOV COUNT+I,A
POP PSW
POP ACC
RETI
END

;set timerl as model (16-bit)
;initial timerl low byte
;initial timerl high byte
stimer] 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

;count--
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7.1.3.3 =ER2@M EERIRERN) R EMNREZF (CIEEF R LRHIER)
AR e I 28/ TH s L/E AT B 3 E SR I8 A TH 4y, W N EFR.

MCU in 12T mode
n MCU in 6T 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 HKTHIN R EFHFEATLL, THINAHRGME, ERENTHIA
KA,

ERE RETROMIRAE, ERE TIEESI B shEREN

1. C¥&F%:

/* */
/* --- STC MCU 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; /timer1 work in 1T mode
TMOD = 0x60; //set timer1 as counter mode2 (8-bit auto-reload)
TL1=TH1 = 0xff; //ill with 0xff to count one time
TR1=1; /timer1 start run
ET1=1; //lenable T1 interrupt
EA=1; //open global interrupt switch
while (1);
}

2. JCHRiET:

J* Y
;/* --- STC MCU 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 08EH ;Auxiliary register

s

;interrupt vector table

ORG 0000H
LIMP MAIN

ORG 001BH ;T1 interrupt (location at 001BH)
LIMP TIINT
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ORG 0100H

MAIN:
MOV  SP, #7FH ;initial SP
MOV  AUXR, #40H stimerl work in 1T mode
MOV  TMOD, #60H ;set timerl as counter mode?2 (8-bit auto-reload)
MOV A, #OFFH
MOV  TLI, A ;fill with Oxff to count one time
MOV  THI, A
SETB  TRI1 stimerl start run
SETB  ETI1 ;enable T1 interrupt
SETB EA ;open global interrupt switch
SIMP

s

;T1 interrupt service routine

T1INT:
CPL P0.0
RETI

END
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7.1.4 THZIntel 80515 5l ERTEZ0/189 R A =451

[BI1Y /s gmfE, et/ PR N e R0 AR HER, @R T
gk, IEMRBEEST, BT EA RIS, RS R WIRS R, SR B P A
WHEELT, BEWT R F:

1) TAE % H]9% (TMOD. T2C0N) fHE

2) VBB () 8 % AN THx TLx. RCAP2H. RCAP2L;

3) T VAT ETx EAREE, A8 LT+ s

4) A/ AL TR % B 4 .

PR UL N /- $ 2 0% 1 9 e — T A4,

8051 R Ly ALK I 48/ T £ 5 080 L2 DLW N LT o1 50y,  BRJEnioh#58s, Bk,
Afe B S BRI EUEAE R T B E B N T A A28 THx TLxHH 25, T 200K S B i 25 LA
25, 280 2" AMRAN,  DAFLAMIGAE AT ROy 1 B TR TLx .

Vo LRI EUE X, KRR An (n=8. 13, 16) , IR AT THx . TLx i}
HME N2 —x, NP2 NEUEE. i, TAET RO 136, MWn=13, LL2VH#H,
TAE K B 16, Nin=16, A2 NAESELE, Fril, HHEHIMEN (0 = 2'x.

TR, SRS AR, ML S E IR TIA OG. R, AR AR N
M RGPk e i) EATH B8 Y . B CLEA6MEz A, AL i 30 -

12 12

N Dilj:ﬂ‘:: = =
LA JE 3 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 ER T HWIRS TR AR . STCI0C51RC/RD+ 2 F1 B Fr WL T & T o< e p
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
o 0ml g /T E s LA TN SR R . A i/ EER0 (T0) LA, AR At
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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(4141

(1) FEFE:

MAIN:

FIR g I /T AR 0SS E I/ T80 10 T 11 50 R 08w B i N i 11 P 2 FH 801

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 WE RAREALTF UL, A BN R P WAL, A TTIE R T 3880 — S A s s
Hi. BAER/THEEST (T KPR E s A s R r a8 . AR n i T .

ORG
AJMP
ORG
LJMP

ORG

MOV
MOV
MOV
MOV
SETB
SETB
SETB

0000H
MAIN

001BH
INTER

0100

SP, #60H
T™MOD, #60H
TL1, #OFFH
TH1, #OFFH
EA

ET1

TR1

: HERF

s BETIHR IR 55

; FRERFAD

; BLEMERX

s BCEEM/THEERL, TR0 2
s WEIHUE

3 A
3 FFERT /s 1R b
s JRBERN/THEES L
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(2) HWIRGSEF (AR EFE IS

ORG 1000H
INTER: PUSH A ;

PUSH  DPL ; }fm%)\ﬁ%f:

PUSH  DPH ;

j } o 4 2 R

POP DPH ;

POP DPL ; } iz Ak R

POP A ;

RETI ;5 IR [A

S T AR 55 A ) 2 AR 3

[615)  HER RS FEPL OMIPL. 143 5% H F 19200 u sFI400 v sHIT5 0. ik, R4
eI 28/ THEER0 (T0) , w773, EMAN6MHz, TP=2u s, ZiT81ErE L NICHAM
38H.,

AL B il a0

(1) ¥IIAHFER B

PLTO: MOV TMOD, #03H s WETOEN RS

MOV TLO, #9CH ; WETLOYMAE
MOV THO, #38H ; WETHOYMHE
SETB  EA ;

SETB  ETO ;};Fq:pfﬁ
SETB  ET1 ;

SETB  TRO : A3

SETB  TRI : A3
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(2) T IBT AR 25 72 7 B

1)

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

2)

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

FE SR N FH o 2 JRE A T R T

(1) SERF/ Tk S ik

SERS /T EES R AT BUE 2T R 0% Y 1) B LE SR P A 2], el A RRSAE A B Bl it
A7 o AEUAN IR0 375 5K F 17 2 S AL N2 A B 0 H AR BRAY LR I (D REAR ,  FLIK R 3 I it BB 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 St A

ADD A, HLOW : LOWA R 19 v 29
MOV TLx, A s WEMRFITHEIE
MOV A, HHIGH s T T IXA
ADDC A, THx T ECME M
MOV THx, A : BT it EE

SETB  EA 3 JEHR I

(2) BIAEBOSAT T EUE

TEBNASTBGSAT 1 I /TH B T E BB R, WRAINER, e se e . XRFEDNA
A HELE A — B 2[R N B THx AN TLx P Sl . bedn, SRR TLx R T, BRA e i /i Sas b
TIBATIRAS, TEBLTLxA WA 7= AR M THHEAL, T PE L THX AT P2 AR AL, X B 13245 PR THx AN )
T [FFE, JoiETHxEETL ] G H 4 .

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

AR AR L R
RDTM: MOV A, THx ; BEHLTHX A
MOV RO, TLx ; EELTLxfEROH
CJNE A, THx, RDTM 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 ORIV BRIk T RS 27 A7 BET2CONH (IC/T2 7, ARG LAk
AR AR E RS (RPR DD RS B A7 25 T2CONHI R Un R FTas) &
TENT 28 /T B ZS 2 A R B A7 2 36

e e fr ik & H A5 -
(i i O g | s
T2CON | s} 228 2i /245 | 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 0000B
Timer / Counter 2
RCAPZH Reload/Capture High Byte CBH 0000 0000B
TL2  |Timer/ Counter 2 Low Byte| CCH 0000 0000B
TH2 | Timer/Counter 2 High Byte |CDH 0000 0000B

AATERT2CONGE I #8215 1 Z 77 88) S0 I D) REF A
T2CON Hihl: 0C8H HAE: 00H
CIEDAS SIS

6 5 4 3 2 10
| TF2 | EXF2 [RCLK | TCLK |[EXEN2 | TR2 | /T2 | CPRIZ |

A 5 Yire
T2CON.7/ TF2 ERT 22 AR . ER a2 I B AL, DA RS B .
MRCLKELTCLK=1 B, TF2¥ASBE AL
T2CON.6/ EXF2 SER RS20 bR & . MEXEN2=1 H.T2EX [ f1 Bk A% = Ak i Rl 2

Bet, BXF2EAL. EH2R2rh i GERS, EXF2=18iCPUM
b 1) B A AT S I RS2 TR W PR . BXFA A Z0 T A5 %
TE B /3B TR S (DCEN=1) 1, EXF2A2 5|

T2CON.5/ RCLK P Bibn L . RCLKE LR, i 2820w Bk 7E h Ee 47 10
A AR S R B . RCLK=0R, 1% 52 Ik 221 {35 H i
VE g BB AT DA R LRI 2 34 YA i o

T2CON.4/ TCLK JILENT N FRE . TCLKEALRT, e 28203 B ke N B AT O
LR LRI 3 R IE I Bl . TCLK=0M}, 4 52 I 28 1138 H ik
YRR AT D L RN R 3 R IR I

T2CON.3/ EXEN2 SERS BN Re AR . B AL H g B B2 R A A AT R
BRE,  FUVFT2EXHI Bk AR F= A= 4 SR e EE 35 . EXEN2=0K}, T2EX
FA kA5 Xt s B 2R 2 TE 2L
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(A
T2CON.2/

T2CON.1/

T2CON.0/

SEMT BR2AT SFHIRAE A 3R

(i)
TR2

/T2

CP/RL2

IhiE
ENTER2 BEh/EIbEHIA. B R s e g
SERT RS/ HBER L. CERER2 )

0 = NIFER2E (SYSclk/12 BESYSclk/6)

1 = AMBHEMIEEE CRBEA &)
figk/EabrL ., BALEXEN2=1I, T2EX )17 325 7= A fifi 5.
5% EXEN2=0M, SEIF 2829 H Bk T2EX A f kAR i my i 52 i
PR EhESE, YRCLK=1 B{TCLK=1 B}, %A1 TEk H e Se s
H) M its i B B

H S E B GEIG SO RTHEO MBRe R kA . X 3RR

A HT2CONHF AL BE T IR TE CInFRTFD

SERTAR20) TAE 7 30
RCLK+TCLK | CP/RL2 | TR2 i

0 0 1 1647 [ 2 3%

0 1 1 1647 4/ 3k

1 X 1 PR R A A

X X 0 (KD
T2MOD : g 2%/ 1T Hs 2 s i a2 CAnr 67 F-4k)
SFR name | Address bit B7 | B6 | B5 B4 | B3 B2 B1 BO
T2MOD 0C9H | name - - - - - - T20E | DCEN

T20E: SEN 282 #HifEfels
DECN: [n] Fit$fERefr. Emtase nlc & b/ 1 i Hoas
s« P HE L, IXEALERR80C51 Z A bt b SR S BB R . AEX A IS L
T, LAa AEMREA, AN AR RORER, e RMEN N0, XA N ROR
B, BERME N MR AL 2 R A E Y .
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7.2.1 ERTER2HIEIRIER

FER DA, @I T2CONH FEXEN2 L B 2N T, 4 SREXEN2=0, & I 88 2/F A—~ 1647
SERT A BT AR CEHT2CONHRC/T2A0IE R , i i BALTF2 CGE R #2d AR EAET2) o %47
AR AE AW GRS RE TEZ A7 28 (e I 82 T E REA ) o WREXEN2=1, 5 DL kA
A, BRI 7 —AMREE, BRI T2EX H 1A Z 0, 4 i 282 FR TL2 FNTH2 B 4 FiT i #% H 4 3R
FIRCAP2LAIRCAP2H. 41, T2EXH) 1Bk A T2CONF [UEXF2E fi7, EXF2HAETF2—FEfENS = A4
Wr (L& 5 e I 23208 P W kAR R, e I 3% 2 mh 7 AR 45 B2 i 5k A5 1) TR2 FTEXF2 KA 5 51
WL, RS N B, fEixiEF, TL2RMITH2 G E e #ifE, H &2 HT2E™
AR, THEER DAT2EX AR SR G AR 1) 1/12 (12 BPPAX) B1/6 (6RTEhis
)

MCU in 12T mode

e ¥
MCU in 6T mode C/T2=0
f C/T2=1
T2 Pin control

PRk TRy P

T2EX Pin 7o

control
EXEN2

SYSclk

TE A2
Hh

B s B g8 29l siAsi 2
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STCI0C51RC/RD+ & FI # H HLIE e
7.2.2 ERERHBEIERERER (RI8/ 3BT HES)

1667 B S BRI, el 2S2 @ C/T200 B e i o /i 5 Es, dmAs i hi i /o 1t
Blo wHEU T A& HDCEN G- BUE REAr) #ise i, DCENA T-T2MODZFFE#% /1, T2MODE 1724
BAI R ThRERIR IR S Frs. M4DCEN=0 I, EnF82 RN Fit%; 4DCEN=1 B, E 2%
2 WIET2EX B e kit 4. K2 IR T MDCEN=0 i, jER#82 HahiSE . 78
ZAE A, BT B EXEN2A AT, W0 SREXEN2=0, SENTES2 HI81 L FI0OFFFFH, JfAE%S
K TR2E AL, ARG KRCAP2LAIRCAPZH H 1 1647 4B AF A BB e 3R A 38 N S I 282 RCAP2LAN
RCAP2H B 2 8 I A A T 1)

UNSREXEN2=1, 1647 55 3 nl i i s L B T2EX M 1 B0 f1 BR AR SE PR . otk 47 Bk A% [ ISFEXF2
BA . WS e e Wi e, Y TF2EEXF2 B 1IN P24 rp . ZE&I3H, DCEN=11}, sEff
RN BB T E . A R VFT2EX BHITHE I M. HMT2EX B B, eRT#2 gt
B, THEEOFFFFHJG i R EALTR2, B P2 AR rh b (SR A g RE D o S i B8 2 Ffvas H A
RCAP2L FIRCAP2HH (116 AIAEAE A BB 3 0 (E i AN TL2 R TH2

MT2EX B 0, B e i B2 it B, A TL2 AN TH2 1 51 3145 T-RCAP2LFIRCAP2HE , 72 i

U in 12T mode
SYSclk o
n MCU in 6T mode C/T2=0 TL2 T
T2 Pin control ] ]
reload, ‘i‘i
B AR R st 5o
e
wh b
T2EX Pin oo
control
EXEN2
K2 Em a2 B 2 E 3 (DCEN=0)
U in 12T mode Down Counting Reload Value Toggle
SYSclk |-|
ER MM
MCU in 6T mode TH A-‘ .
8 Bi 8 Bi "
T2 Pin control ( lts) ( “S) v’ Eali)
A 7S

TR2

- T2EX Pin
Up Counting Reload Value

K3 a3 2 [ 3h 2 (DCEN=1)

206



STC90C51RC/RD+F F1 51 i HLF5 B

o Lp Rt fe FLA5 5 o
i fihid O . Lep | e
T2CON | SEIN #8212 /7% |C8H | TF2 | EXF2 |RCLK| TCLK | EXEN2| TR2 | ¢/T2 | CP/RLZ |0000 0000B
T2MOD| it 2s2fi 2 i4s |CoH | - | - | - | - | 120E | DECN [xxxx xx00B

B T R R R A AR, T2CONAN L FETR2A 15 B, TR 75 A B R A B e i 2% . R
RHIH T T24E J9 5 B 2o F0H 0 28 1 BAR % B 7

T2AE SE I #5 T2CON[ 4 B
N T2CON
Bt PTIRR] SR
163 8 4 0000 0000B / 00H | 0000 1000B / 08H
JIIDEGEIR 0000 0001B /01H | 0000 1001B / 09H

P A A A WO AR AR [ s

0011 0100B/34H | 0011 0110B/36H

HPIR 0010 0100B/24H | 00100110B /26H
WUk 0001 0100B/ 14H | 0001 0110B / 16H
T2AE T B T2MOD Y 15 B
Y T2MOD
B CERa ISTEe
1647 0000 0010B / 02H | 0000 1010B / 0AH
ERIERS 0000 0011B/03H | 0000 1011B/0BH

(1) Bzl A i i i BEAT i SR B3
(2) ARl e Rt/ THEER i B B T2EX (PL. 1) &A= H P SRR B = A 4 R0 B 4 G R

2T PR R R AT BR AN

207



STC90C51RC/RD+F F1 1 K HLFE B

7.2.3 ERRRUEHRITORFFR L E R R ENKIZR (CIEF AL RwIER)

ZIAF A5 T2CON AL TCLKAT (B) RCLK ARV M RE B 28 1B € B 2% 23845 58 AT R IR A I 1
TR YTCLK=0l}, EBT &% UERNPBAT O RIER R KRS UTCLK=11), ERg82/F R iT 0
RAL PR R AR o RCLKX B AT O R R A FIRE IR A o a2, H4T D RE1S B TH
IERCRI RGP RE R, — MBI B 2R 1742, A — ANl e i a8 2/ Ak . W4T R R E N A
2TARTEH R R R AN . 5 ESNEBERUAIL, MTH2E A, PR R A #5804 5 I 4%
2751728 FFT ROk B A7 AF 28RCAP2H FIRCAP2LII1647 [KME, P47 #SRCAP2HATRCAP2L (K {E H A
E. M TAETAL A3, PRl NS B AT E:

B ARSI R= (GERF 2828 %) /16

Timer 1
Overflow

MCU in 12T mode

SYSclk

T2 Pin

A

T2EX Pin —| 3

n MCU in 6T mode

C/T2=0
C/T2=1

control

TR2

EXF2

T A2

|control rr ik
EXEN2

P4 g I 22 R S R R 2 R AR A AR

SERF AR E K “ERT” B B R, RN, R s E A e
(C/T2=0) o MR a2/E N E R 80T, CRER EANFR TR R R AR 10 2R 8 24E N e i
B, ESEEANPIE Y (1/6 1/12 RHHF) o HEr 2 MR R A AR,
B BT, DR SR (2R AU A 1/ 124R 5 00%)

XIS B R AR T

n X [65536-(RCAP2H,RCAP2L)]

PR A3 PR =
A n=16 (BRI 332 (128 %P8E) ; [RCAP2H, RCAP2L]&RCAP2HAIRCAP2LI]
W, N16 PLERF58E.

WEAFTR, ERES2RAMENERF R R AR, M A8 T2CONH (IRCLKAT () TCLK=1
W, e RR2E MR R R AR B A . T TH2R IR AN BALTR2, WA A, XFEY
SEIS 252 VERVRRF R RS, BN a2 A LB AR 1k . WIREXEN2 (T2AMERfERERRE) $iE
fi7, TET2EXHHH1 B0 A2 BAIEXF2 (T2 ANBRELL) , (HIFASE (TH2, TL2) FHr
##, (RCAP2H, RCAP2L) .
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STCY0C51RC/RD+ Z3 41 i F HLAR R
5 B A2 FE DR B R A AR i, SR FREE, T2EXW] AP Inr o s s . ik i 88 TAE
FEP R R R AR, WIAREEXI TH2MITLS #4732/ 5, ARG — ARSI (fose/2) Bl
T2 FEANRFLE T, ENER2 Konl. AL NXITH2 FITHL #EAT3/ BRAMERT: "Xt
RCAP2ZFAF AR AT 1L, (HAEHITE, BN FHESERH R, 20 E I 252803 £ 4ERCAP I
ATV, RIOCHIER 3% GHETR2) o RAFH [ & BRSO 5 I 45 219 31X 25
R,

BEFRALE
SEMT 252 TAREBRF R A E AR, SR Bi 5 5 N T2IEEN , SX I A Rs  2 sQln R
B A3 ke = CERY 8323 g =) /16
AR SRE N 25 2R I N AI BA5 5, U s R s
SYSclk
nX[65536-(RCAP2H,RCAP2L)]

A n=32 (12 L) 8516 (6 IHEh AL , SYSclk= HRT% Aesii .
SFEERT -Gl RN w R
RCAP2H, RCAP2L= 65536 — [SYSclk/(n X y4E=) ]

AR =
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E R ER2AE R IT IR R LS SRR IR F(CIEF BL4IZ )

1. C¥EF7:

/* */

/* --- STC MCU Limited */
/% - JH7NSTCOOXX 5 A1 B J7 AL 58 I 45 2 0 55 28 A 48 D R -/

PR o A PR 7S 413 TR oo w
P R e S T L W T STCR Y SRR —remrem */

/* */

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

sfr T2CON = 0xCS8; //timer2 control register
sfr RCAP2L = 0xCA;

sfr RCAP2H = 0xCB;

sfr TL2 = 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 //0Odd 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;
#endif

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

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

TH2 = RCAP2H = (65536-(FOSC/32/BAUD)) >> §;

T2CON = 0x34;

ES=1;
EA=1;

//Timer2 start run
//Enable UART interrupt
//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
}
}
/*
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

}

}
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2. CémtzFr:

/* */
/* --- STC MCU Limited */
J¥ - JEZRSTCOO0XX Z2 1) L Fi HLSE I 4 215 P 3 R A A D ke -/
M IR EAERE A B A S E R S SRR, e */
M TEERE R BOCTE R EB A T STCHI BB MR - - */

/* */
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 //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
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#if (PARITYBIT == NONE_PARITY)

#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, #O0FFH
MOV TH2, A
MOV RCAP2H, A
MOV T2CON  #34H
SETB ES
SETB EA
MOV DPTR, #TESTSTR
LCALL SENDSTRING
SIMP  §
TESTSTR:
DB "STC89-90xx Uart Test !",0DH,0AH,0
¥
;UART?2 interrupt service routine
; */
UART _ISR:
PUSH ACC
PUSH PSW
INB RI,CHECKTI
CLR RI
MOV  P0,SBUF
MOV  C,RBS
MOV  P22,C
CHECKTI:
INB TLISR EXIT
CLR TI
CLR BUSY
ISR_EXIT:
POP PSW
POP ACC
RETI

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

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

;65536-18432000/32/115200 = 0xfftb

;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 S2T1 bit

;Clear S2T1 bit
;Clear transmit busy flag
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i*
;Send a byte data to UART
;Input: ACC (data to be sent)
;Output:None
; */
SENDDATA:
JB BUSY,$ ;Wait for the completion of the previous data is sent
MOV  ACC,A ;Calculate the even parity bit P (PSW.0)
INB P, EVENIINACC ;Set the parity bit according to P
ODDIINACC:
#if (PARITYBIT == ODD_PARITY)
CLR TBS ;Set parity bit to 0
#elif (PARITYBIT == EVEN_PARITY)
SETB TBS ;Set parity bit to 1
#endif
SIMP  PARITYBITOK
EVENIINACC:
#if (PARITYBIT == ODD_PARITY)
SETB  TBS8 ;Set parity bit to 1
#elif (PARITYBIT == EVEN_PARITY)
CLR TB8 ;Set parity bit to 0
#endif
PARITYBITOK: ;Parity bit set completed
SETB  BUSY
MOV SBUF, A ;Send data to UART buffer
RET
J*
;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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7.2.4 EBTER2/F ] 4mA2 BT i B R ENKIZF (CREF B LRIEF

STC90C51RC/RD+ AN ML, Wl En/iHEes2, widPl. ofs s, Pl. OF’M’ELH%
L/OEAMER WA ThEe v itk H: T e/ iH8Es2 MR EG AR E R /i 5ese w4 E
St . B A b A S O R E A

U in 12T mode
SYSclk‘{ No ?

MCU in 6T mode

TL2 TH2
(8 Blts) (8 an)

T2 Pin (P1.0)

T20E

Transition
Detector

T2EX Pin (P1. 1)—| _\_ |—|-o/o-|—>| EXF2 |—>T1mcr 2 Interrupt

control

EXENZ

BI5 S I A 21 T G R i A 5

AR AT T2C0N. 1A7C/ T2 A7 M0, XFT2MOD. 147 T20EE 15k WK 58 IF /it g 200 5 i e
55 KRS, TT2CON. 207 TR24Z HIl I 415 54 TR EEE R (TR2ZAJE/IE4EHIAL) . H E IR
R (SYSclk) Rl /iHEE 2w iy H 32 N T T HByME v e E S i b AR . 1
WEARWT:

R AR RS = - SYSclk

X [65536-(RCAP2H,RCAP2L)]

* n=2, 6 W&h/HLesEM; n=4, 12 Weh/PLas)E

MAKATIL, EEIRMIZ (SYSclk) WENG, I BHE S 4m A gl i T € I T B e 1
BEAE o

FER By AT, THEER 10 B A SR TP IR R . IXFRThREAN 2 T /T Has2
VERAF R AR, RN SO DMER B A g . (HUAZIVE R, JoiR anfal e 2 R A s AN Bl A A=
a3 /ANAE IR T % B A RO . SR PR P R ] — > B BF 25 77 #8RCAP2H. RCAP2L, ANATfEg
BT B -
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TERTRR2(E M dmiZ AT i R R A

1. CREFPIA .

/* */
/* --- STC MCU Limited */
/* --- STC90xx 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; //timer2 mode register
sfr RCAP2L = Oxca;

sfr RCAP2H = 0Oxcb;

sfr TL2 = Oxcc;

sfr TH2 = Oxcd;

sbit T2 = P1°0; //Clock Output pin
1
/* 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+ COMAE IR

/* */
/* --- STC MCU Limited */
/* --- STC90xx 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 */

/* */

;/* 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 stimer2 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 ;timer?2 start running
SIMP §
END
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7.2.5 ERES/ T HERAUEE R BRAUNIRIEF (CIEFF AL 4RAEFF)

/* */
/* --—- STC MCU 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"5;

sfr T2CON = 0xcS8; //timer2 control register

sbit TF2 =T2CON"7;
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

/1
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/* Timer?2 interrupt routine */
void tm2_isr() interrupt 5 using 1
{
TF2=0;
if (count-- == 0)
{
count = 1000;
TEST LED =! TEST LED;
}

b
I

/* main program */

void main()

{
RCAP2L=TL2 =TIMS;
RCAP2H =TH2 =TIMS >>§;
TR2=1;
ET2=1;
EA=1;
count = 0;

while (1);

2, LHRIEFTAE
/*

//1ms * 1000 -> 1s

//reset counter
//work LED flash

//initial timer2 low byte
//initial timer2 high byte
//timer2 start running
//enable timer2 interrupt
//open global interrupt switch
//initial counter

//loop

*/
/¥ --- STC MCU 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 O0FAOOH

;/* define SFR */
ET2 BIT 1IE.5

:1ms(1000Hz) timer (65536-18432000/12/1000)
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T2CON EQU
TF2  BIT
TR2  BIT

T2MOD EQU
RCAP2L EQU
RCAP2HEQU
TL2  EQU
TH2  EQU

0C8H
T2CON.7
T2CON.2

0C9H
0CAH
0CBH
0CCH
0CDH

TEST_LED BIT P1.0

;/* define variables */
COUNT DATA 30H

;timer2 control register

;timer2 mode register

;work LED, flash once per second

;1000 times counter (2 bytes)

ORG 0000H
LIMP MAIN

ORG 002BH
LIMP TM2_ISR

;/* main program */

MAIN:

MOV
MOV
MOV
MOV
MOV
MOV
SETB
SETB
SETB
CLR

MOV
MOV
SIMP

T2MOD,#00H
T2CON,#00H
TL2,#00H
TH2,#00H

RCAP2LA#LOW TIMS
RCAP2H,#HIGH TIMS

TR2
ET2
EA
A
COUNT,A
COUNT+LA
$

;initial timer2 mode
stimer?2 stop
;initial timer2 low byte

;initial timer2 high byte

;initial timer2 reload low byte
;initial timer2 reload high byte
;timer?2 start running

;enable timer2 interrupt
;open global interrupt switch

;initial counter
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;/* Timer?2 interrupt routine */

TM2_ISR:
PUSH ACC
PUSH PSW
CLR  TF2
MOV A, COUNT
ORL A, COUNT+1
JNZ  SKIP
MOV COUNT, #LOW 1000
MOV COUNT+I, #HIGH 1000
CPL  TEST LED
SKIP:
CLR C
MOV A, COUNT
SUBB A, #1
MOV  COUNT, A
MOV A, COUNT+1
SUBB A, #0
MOV  COUNT+1,A
POP  PSW
POP  ACC
RETI
END

;check whether count(2byte) is equal to 0
;Ims * 1000 -> 1s

;work LED flash

;count--
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Ero=% /4= N
£8E HITHIAIE

STC90CS51RC/RD+Z 41 B 7 WL S AR A — AN ThAe AR sk i & X T Hf T8 5 M,
B AL s . WHANEMMI R, RiZEEs, 7 LR RIEREICEEE .
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 .

HFATEE WA 4R TE A, A meh sy sk R 2 A8, s e r, CUEAR
RN 37 A o A2 el N BB e I 2/ E B gs 7o 2, B AR 0 B AN ) DR s R R B AN ) 1)

TAETT A ENUATE A E b W7 SO R AR AT RE P AR B, T2 R

54458051

STC90CS5 1RC/RD+ Z A1) 5 WL H A7 1% N AR A 3505 o %sF I P 7 I P3.0/RX D AITP3.1/TXD
STCO90CSIRC/RD+Z 41 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 | ES | ET1 | EX1 | ETO | EX0 [0x00 0000B
TR
PH EP%hﬁ%i;&~?Z? B7H PX3H|PX2H| PT2H | PSH | PT1H | PX1H | PTOH | PXOH %00 0000B
1]
- 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. B{TO#EHIF F2RSCONFPCON
STC90C51RC/RD+Z FI 5 Jy HLIK B AT H A PN 2 A7 2. BB AT 12811 27 47 25 SCONA
i R IR PRI D) A AT A7 25 PCON.
FRAT P FF A7 245 SCON H T 35 43 AT 1845 1 AR 77 ORI de gz il Th e . Hoag =0l F
SCON : R AT#larf7as (AT F-4k)
SFR name | Address bit B7 B6 B5 B4 B3 B2 | Bl | BO
SCON 98H name | SMO/FE SM1 SM2 | REN | TB8 | RB8 | TI RI

SMO/FE: 4PCONTF A7 4% H [FISMODO/PCON.OAL AT, %47 T Wuss A I o 2448 0 2] — A~
ToRF LAY, @ UARTHEE R R B %A B DR AE =
M PCONZAF 25 11 (JSMODO/PCON.6 A7 O, %7 FISML— 2 15 72 5 AT 3845 10 TAF
F, WNERATR.

HrPSMO. SM14% R HI2H A e B AT I AR 75 5K

SMO | SMI | TAE 7= | Thfigii s PR
SR HAT
0 0 HR0 | LA TR AESYSclk/12,
e

N 81jUART; SMOD x > 11 B H34 2%
0 1 TR kT T (2°VOP/32 Yx(GE I B 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 %)

AL TARTE 12TAGURT, B RT38 1% 38 = SYSclk/12/( 256 - T H1);
A HLTAETEO TR,  ERTSR 1A% 3 = SYSclk /6 /(256 - T H1)

SM2: fuir Ry 32 LB E SN, 7877 287 30, WSM247 41, RENAZ N1,
MM T R B BIRBSAL AT (Huhbm) B A% & SR AR &M RUN T, 3 EHLIE
s b3 . AERIA e Tk KLU B A7 SM2AT 0, AT A IR BS O K i o
7EJ7 30N, GnsRSM2A 91, T R A FE BRI B 245 1A B A B A7 A i SR AR A2 RT
N1 277008, SM2 NoAO.

REN: SRVF/ZE 1L RATRE A . itk BAIREN, EIREN=1N 0¥ £ATHBCRAS, 750
HFATHERRXD, JFIRENUE B . AR AREN, BIREN=0, %% EEIL.

TB8: {72873, ©NERIEM BN EE, EHEHRAEMEGE0. flan, 7T HES
i (PR 56 A7 B 22 MLIE A AR 2 7 M ot/ 5 ot Fr b 2 A7

RB8: 7E 28703, RBIEIMEIN ZE. 7501, #SM2=0, MIRB8ZEIL 211k
fir. 7704 FHIRBS.

TL:  RIEFWIER P WbREA . £ R0, 8T RIEHIE B &5 o)y, A aE{t: E 20
A, BITI=1, [ MUK AW, S A s 20 B 5246, BPTI=0, 78 Ay =0
o, DUAEAS IR TG R E P SRR A, DA 2 A AL
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RI: BRI RARENL . fE75R0, 28R AT BRI 28 86, 45 SR el P SR E 3 BLALRI=1,
] AL SR AP BT, e A W e A 2R AL, BPRI=0. 7R HAh 77 =0, SR AT R R
122 1A 1 TR B 2 E SRR AR A, BPRI=1 (I AME B ILSM2 U8B , U Zi i E
fir, BIRI=0.

SCONHI T A L rl @ L BN R AL 5 HZALNA “0” . SCONFATHLbE EE98H, Al i
hb, B ArHhE N98H~~9FH, m ARSI W E . MR U SCONIIE RN &R, Hik
BRPRSBE T —FKEBLAHE ML EPMSIPURS KAEEM . R — KRBT RECDELIT
G, W% H TBSF 2 R A, A2 HscE mfE.

FATHEAS MR WIER: S—WiRETER, WA B3I EALTI, BITI=1, SR Brab e
MBI e — Wil B, NEREECE B s 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 AR 45 R P R B TIRIRDEAT H A, SR 520 A EE . BRIE, PSR BT SR b A7 250 AN e B
HEZNEA, AUESAEF, 15K H I — 05 SR 2 U B R R

HEL VB ] 27 A7 25 PCONHH [(JSMOD/PCON. 7HF W B 7201, 72, J7 203 R R 2 5

%,
P 5 ) 25 A7 2 PCONAS X 1
PCON : HJE#H| T8 a4z 5-4k)
SFR name | Address bit B7 B6 B5 B4 B3 B2 | B1 | BO
PCON 87H name | SMOD | SMODO - POF | GF1 | GFO | PD | IDL

SMOD: PR IEFA . BB ASMOD, EISMOD=1, MFEHATEE TR 2. 3893
FEZNNfE: SMOD=0, & TAE7 MR . SArSMOD=0.

SMODO: s iRk A A H A7 . 24SMODO0=1, SCONZF{Z#%H1 [ISMO/FEALFH T-FE (i 5%
) ThRE; 24SMODO0=0, SCONZ {7 # 1 [ISMO/FEAL A T-SMOIS&E, FISM1— 2t
SEHAT A TAE . ZALFSMOD0=0

2. BITOMIBE NS F2SSBUF

STC90CS IRC/RD+ 2 51 # F LI £ AT 11 25 ph %7 17 % (SBUF) U HhE ROOH, 5B 22
52, 5 SBURM 1 52 b R e SO A IR, BESBUR I 1 T 30 O BB M o PB4
SRR 178, IR S8, 1ME L.

HATEIEN GG R T A8 AR EITERE T, £5 NSBUFE 5 4EH ~, 8
BB NHM RO AL 7 A7 48, AT N 71T, HEARNL AR A7 25 % AL . FR4E
ANEBTAE RS A “17 STBSHIMEIE AL AF M 590, FHiktT Ki%.

AT IE I B A 2 S — DML B e o 75 )5 2RO e 7 K 87, Hodh 7y 20iF
N, MUl se e, AL 7 as P I A = B N B AT Bl b 28 SBUFHY, LS5 947 2%
ASCONZ 7 a5 FHIRBSAL . U0 5 1T SM2# 15 Lz i 2 O 24 To 20, RBSFISBUF A P B4
a5,

T B SCETE P N 2R AR S FISBUFZE 52, M T B — iz e 528 K bE e #8 o
AT ERBENSBUF G, AL RIFFUGHRUC R — M5 R, NN 1Z M0 45 R AT WSBUFZE 1 25
BEAEEGE, 5 ET— Wi E 5% . SBUFLAIFAT J5 R 4: P 3 Bl s 2k .
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3. AL HIZF F 8 SADENFISADDR

AT I EZHLELE, STCI0CSIRC/RD+ZR S H AL B T MALHLHE % ) 75 17 25 SADEN Al
SADDR. H: P SADENAE MM LIk s A5 25 47 28 (Muhik ABOH, & A7 ~H00H) , SADDRAZE MALHHE 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: CPURLE T e vr 4=z, EA=1, CPUJFITINT, EA=0, CPUJFRITA Al I
EAMIAE R 2 Wr RV R 2 gz il o B3 A Wil B S 2 EARE ] FL e 2 25 R s H
CLIET R BT S VR A 42 )

ES: BATH MR AL, ES=1, LA O9 W, ES=0, 21L& 47 09k,

H AT R D0 e A2 AL PS / PSHAL T H BT 41t S 84 i A7 A7 45 TP/ TPHAR, AR AL SE i) 25
7o iR ST -
IPH: FR T IIE 51 5 4% il 7 A7 i (AN el oz H4ik)
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 BITOILIEER

STC90CS51RC/RD+Z H) B HLIK AT I S 4 TAERE R, A3 - gm B2 4 SCONH 1)
SMO. SMI W E #E TS, Hapatl, B3 R P iEE, BN KIEMBEI 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, Y8 P TEEE TR AR, F
PR E NSYSclk/6. MM WL TAEAE 12T, HIl s R [E 2 ASYSclk/12. 4T s H
RxD (RxD/P3. 0) #t# N, FEFALIKk (SHIFTCLOCK) HTxD (TxD/P3. 1) #iH, Rk, Bk
H A8 B, ARAIAE S .

RO A B : M ENPATEEE S N KB Z T 8 SBUFFR A R s k%, H4T DEDE
SATHHE LASYSc1k/1285SYSc 1k /611 i F 2 MRxDE fil 4 OMERL B AL, KiEFE T WiARETT
B717, TxDE % R BA KD (SHIFTCLOCK) . JWRIIES-194 “Kik” Fix.

YEESENG, MR, KRG ESENDR & (BT, RVFRxDAEEWE, [F
I SO VFTxDE H [FD RS AL kb . — ot (847) HdiE K ik e Fel, Sl ik & FURAS, HATIR
R, 2RSS ERRIERERT, OB THEO.

RO R B0y, EArE b Wrig R FRERL, BIRI=0, Bf7 ovreforsd)
SIREN=1H} 7 3l s AT A OGS F2 . B sh#R WG FEJG . RxD A AT I N ut,  TxD A [R5 ik i
. AT D R 2 NSYSe1k/128]SYSe 1k /6. FI T B anEs -1 “3Ek” Fios.

MR TE R S (84) J5, EHIE S EAL, PR ERIBE 1", EhBEHHEIRS. 4
PR, A8 i AR RTTEO

TAEFHER O, UAEOLZ N SIEHIAISM2, A TBSALFIRBS L. H T I HF 2% [
SENSYSclk/128%SYSclk/6, JToid ey #etefit, B8 A ML B e A RS ALK

AT O TR ORI s = E 8- 1 TR

R BB Al 0L, TXRIRXAEH #0404 rp g SRAS 5 IR B TI=18RI =1, 4 “BR
T “IBENVERAF W, BT CAEAU0E R A IS 0 08 ) ) & TOE A RTE R A 7, 0 0840
R ITE SR AR AT TTEERI

227



STC90C51RC/RD+F F1 1 K HLFE B

INTERNAL BUS

WRITE
SESF RxD
- OUTPUT FUNCTION
’7
»/START SHIFT
SYSclk/12
0 TX CONTROL
»TXCLOCK  TI SEND
! SERIAL
SYSeliis — ' PORT <—C(i‘
A ! INTERRUPT TxD
{E e 3 1 P A2 5 I 18 S ook RI OUTPUT FUNCTION
STC-ISPY R 28 b i > RECEIVE
RX CONTROL
REN:D_V 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 Il M Il Il M [ M L} rransmiT

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

RXD(DATA IN) 1 D1 DDZ DD3 DD4 DDS D6 Dm

]

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
UARTH R, —WifE B oN10467: IAEIEHT, SALEHE AL (AT AESG) FLAT R b AT . S ]
A, RIRTARBE FF AT W E . TxD (TxD/P3. 1) AKIEE S, RxD(RxD/P3. 0) Nizumizlis B,
FAT NN L2/ RIEFITH,

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— %
5 “SBUF “Hfs4 B sl B THEENAKZE, 5 “SBUF” 550 “17 A KEBLA FH L
HIEE9A7, FEEANTXIEH B IT I Kik. RIE&A I ER Z B 160 it HisE L.

FEAL 25 17 2 B Bl AN Wi A5 #2322 Tx D [ &k 3%, XK AL ARFEAN “0” fEfh7. X4
B m B R A g, SRLERZEE “17 , FEeENELENERN
“07 , XAREFM, T RIcER G — kB ML, SRR RKIEES “SEND”
KA, SR WUE R KE, HFEMTRAERATI, BITI=1, (6 FHLE R WA,

RO R 8 BRI SO VAR EAZREN, BIREN=1/F, U 288 LIk & I 45
FI165 BRI R KA B AT B0 T RxD, 4400 BIRxDS A “17 — “0” BBk AR i 5t 5
SR e B E, FE LRI E AL 16 0 Wi 28y, B IFFHIEZE AR AL TR 78 . RAL1673 401
T AR 2 Al e S AL A [E D .

1673 B B 16 RS /B L R R (BEALHR U 8] ¥ R 165540y, FEREAL IS [A] )7
8+ OIRAS H AL I8 X Rx Dy AT RAE, FrEl A2 XUCRIFES “ =+ =" 1E, i3
UCREER /D2 FEIE, DARVEBR TP, Ml St fERiahr, nRBIEIMEA N
“0” (RHESE) , NSRAL R, B, JEEFRN71T7—"0" Bk . Rk s
FIEGEM AR, M e FARS, FRCRELER.

P B N R A FF A7 e A TARE N, E2ENIIFFHIRI AL IARE H, Mt iahr” 0" # 2
FAL T AT A B L TR, AFRXIEHIEAE i Jo — IR AL, FERC— MBI, 5 [RIIRE i 2 LR 3
AN G

'RI:():

« SM2=0E I B 5 - A1 .

MW R B E 2L, LB ANSBUF, {5 1L ARBS, BRI, HIRI=1, [AFEHLIE
KW, & LR EAEA BRI S, WU M EEEE IR IE R, BRAMHE S, Bk
a5 B OCRIIRX DY B 717—"0" kAR, 4kak T —mifEl. BlcER, fEmpNFRE, %
A, BIRI=0. @H M N, S47EE TIE TR, SM2WE N0,

FATIEAEA U R R R AR, AT AR (R R e I 28/ 1T B0 A8 1 BB ST 38 AR5 3 AR B
"4t
AT IS A IR A R =213 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 fyrperecrorsaveieives L ML MWL AW A0 WO OO0 fonmn
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 BITOTE#ET2: 9fIUART, SE4FEEE

SMO SMIPEAL N 10K, & 47 0 TAEERL 2. B 4T O TAERE 2 Mo 54 = D i {5
UARTHER, H—Wif (5 Sl 1A R AR inhr, SO SR (IRAZESR) , Il gmAEfr (5
N H ) AL AZE AT o RI% I AT g R4 (BN ZdE) FHSCONH I TB8FZ i, ] A4 B 15K
0, ELHAKPSW (25 /48 K I A PAK 258 N TBS (TBSEE 7] 1 4 £ HLIE A5 o i i bk Hdfs b 5 47
SCRTAE B (BRI A7) o B2 55 947 £ i 2% ASCONIRBS8. TxD /K i%¥i 1, RxDA
Bl 1, DAA S TR AT B/ R 3%

B2 RN s

H AT IS AR 220 5 3 =25MOD/64 X (SYSclk 5 4t TAE I 4 4 28)

IR R S A PCON T FISMODAL AT B, 24SMOD=1Hf, #E4#£1/32 (SYSclk)
; 4SMOD=0H}, #%$%1/64(SYSclk) , HTTFRSMOD %N iz, 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 HEU B oM RB8=1.

2RISR R R, A BRI B A AL B A7 2 1 R 25 ASBUFFIRBSH, Jf B AL
RI=1, [FEPIERFWAEEE, R FR KA — DAL, NI IR AL 75 77 2% o 50 8
Ak, WAEAMRL, Tk FRFAH LS, HE CE AR R D N\ o 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
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8.2.4 BITOT/EMERI: 9fIUART, F4FZAJIT

HSMO SMIPEAL AR, B 47 O TAEER S, B ATIE S I3 ol 2dl 57 45 i 5 UART
P, H—WiRE BB . IAEIGAL, SO EHRA (RAIESD) , 1AL P gmARAL (55917 %L
) AL IR RIS AT gm AR AT (35947 5idE) HSCON I TB8SE M, mI 4k & A 18k0, ok
FH I PSWH 1) A AR AR 36 A7 PAE 25 AN TBS (TBSEE nIF A Z HLIEAS i bk i x4, AT {E
BRI A BRI AL) o BRI 559 45 B ASCONIHRBS . TxD K% 1, RxD NI
H, PR TR A T il ki
B I ARF 2 :

AT 3PS =0""/32 X GEI /AU 0 th )

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 R AT I PR 5 B AT B 1B R R R AR 2R T
W BT IR R R, =R,

PI8-4 0 B AT I T AR 23 1) Th i 45 A v 7 e B FL i R I ) o

HHES-4 ] 1, AR AHLL, Bk R HTBS$E 45 #2777 17 25 S OB Hs A A [F] b,
HARThRed A E, Hilk  RIEBAESE RN FHEAMEE.

M A BRI e — S B R iR I L R A S

« RI=0

« SM2=08# SM2=1, Jf H I E| 15983 7 RB8=1.

2 R P S R AR B, AR RIS B R RS A7 B A7 A BB 2 ASBUFFIRBSH, JF & fir
RI=1, [AENIGRAWAAEE, iR R FAA — DAL, NI RE A 25 A7 2% TR Ao 8
M LR, WABEMRL, ik FIRFMAWHE ST, Bl CE BT a6 R I Rx D4 A B 1) Bk A48
FE, BT WA R

EREA3H, BRI R4 167 5 SBUF. RBSFARITE K .

T I AT X SCONH ISM2. TB8I 1 B LLAGEAE WM 25, NZHLUE G T 5 E.
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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

Mool MMM N M 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 BITBIEFREIFEMNEE
STCY90CS51RC/RD+ZR FI| . WL AT 18R A KRR i izt TAERE A [FT 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 ¥ WL P AL P I fESTC-TSPYmFE 8 e B AT, WU AR AT 185 TAER
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, BB BEPCONTF ISMODAL, i FE MR R, 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 L 542 fil] 2 77 4 PCON [ s iy — i, HAth % (07 F) L A 350 B AR 408 S B 156 DL 7

235



STC90C51RC/RD+F F1 1 K HLFE B

R, R T e 8 AT BB LR R . N A H ] R I 2/ B 1)
i

SE I 28/ BRI 3 Y 0 SO BT IE] (BD) PN e i /it 528 1 mlodis H i vk, Bilse
I 2%/ B8 135 Y R =12 I 2%/ B8 LK 38 S kU 70

STC90C51RC/RD+ AR F #L 1B A E I 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, SYSclkil A, HrAlENECK, %
Wtk s . X — R 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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ARG A HIR R S RE I AR TR 1 & SR T R R

R RSEN ST 1E SR (T1x12/AUXR. 6=0)

. B DS R
A RINEIE | smop [ = ‘
(MHz) or | | EEEANE
7730 MAX: 1M 12 X X X
J2 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
Sax 11059 0 0 2 F4H
: 11.059 0 0 2 FSH
12K 11986 0 0 2 1DH
1375 [6 0 0 2 720
110
o |12 0 0 1 FFFBH

BEE BRIV ACRE e BLn R -

T™MOD,

MOV #20H

MOV THI, #X XH WEE I BN
MOV  TLI, #X XH ;

SETB TRI s A ER AR ELER
MOV PCON, #80H ; BESMOD=1

MOV #50H s WEHBATEE T

SCON,

s WCEEMN AT UER . TAE 72

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. CIEFF:

/* */
/% - STC MCU Limited %/
% e SR STCOOKK i HLHE £7 1 T E (8-bit/9-bit) ~wememmememeeee "
7 R BELERE P i B TE L S R, e */
/% VETERE P B F R I A T STCR Bk R - */

/* */

#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);
TRI =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 = RBS;
}
if (TI)
{
TI=0;
busy = 0;
}
}
/*
Send a byte data to UART
Input: dat (data to be sent)
Output:None
*/
void SendData(BYTE dat)
{
while (busy);
ACC = dat;
if (P)

{
#if (PARITYBIT == ODD_PARITY)

TB8=0;

#elif (PARITYBIT == EVEN_PARITY)
TB8 =1;

#endif

}

//Set Timer1 as 8-bit auto reload mode
//Set auto-reload vaule

//Timer] 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
{
#f (PARITYBIT == ODD_PARITY)
TB8=1; //Set parity bit to 1
#elif (PARITYBIT == EVEN_PARITY)
TB8 =0; //Set parity bit to 0
#endif
b
busy = 1;
SBUF =ACC; //Send data to UART buffer
H
/*
Send a string to UART
Input: s (address of string)
Output:None
*/
void SendString(char *s)
{
while (*s) //Check the end of the string
{
SendData(*s++); //Send current char and increment string ptr
b
H
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/%

/* --- STC MCU Limited

/% - FH/RSTCI0xx F 41 B i HILER AT 1 THEE (8-bit/9-bit)
/% G SRR A FH BRTE S 5| R
/* VETERR P el sC = i A T STCRY Bk KRR
/*

;/*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

s

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
#elif (PARITYBIT == SPACE_PARITY)
MOV  SCON, #0D2H

;9-bit variable UART,

;9-bit variable UART,
#endif

s

parity bit initial to 1

parity bit initial to 0
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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, $§
MOV  ACC, A
INB P, EVENIINACC
ODDI1INACC:
#if (PARITYBIT == ODD_PARITY)
CLR TB8
#elif (PARITYBIT == EVEN_PARITY)
SETB TBS
#endif
SIMP  PARITYBITOK
EVENIINACC:
#if (PARITYBIT == ODD_PARITY)
SETB TBS
#elif (PARITYBIT == EVEN_PARITY)
CLR TBS
#endif
PARITYBITOK:
SETB  BUSY
MOV  SBUF, A
RET
/%
;Send a string to UART
;Input: DPTR (address of string)
;Output:None
; *
SENDSTRING:
CLR A
MOVC A, @A+DPTR
Iz STRINGEND
INC DPTR

LCALL SENDDATA
SIMP  SENDSTRING

STRINGEND:

RET

END

;Wait for the completion of the previous data is sent
;Calculate the even parity bit P (PSW.0)
;Set the parity bit according to P

;Set parity bit to 0

;Set parity bit to 1

;Set parity bit to 1
;Set parity bit to 0
;Parity bit set completed

;Send data to UART buffer

;Get current char

;Check the end of the string
;increment string ptr

;Send current char

;Check next
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8.5 MHEE

STC90C51RC/RD+Z F1| 5 Fy LA 53 47 A5 MR8 H W T 70 WL A5 AN 2 HLIEE PR 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
FAEAEANER B A 2 P I N 28— RIES WL, TGRS NG S, BRI ZHER
ek, HORIERERE R

| %m | B | sag2 | s | - | HdEn | Bssea |

FHi B WAL AR IEEIREAEG

a1~ BEn: FHLE H ZHURIE i ;

SN A AT, BIEL e B, X (DA TFIT N E RIS AR Z AL

CHUVRIEEC R T “REIRAN” F T S8 B AN B A2 5 1B . 5 BRUSCIE A, 1) FR LR R
“OFH” 55, & W [ & “FOH™ 5 5. HHLR AR 2RI “OFH” {55 4 B 5 R E IEE
%, REPOAARFRE, BN4kErEn, A 5.

ANFEFBEEER, B4 B WEHRA—F, BXRFHR. 2T ERRETHAENRE
SE3%,  LABH L3845 AN BE A A0 50 1 I

STC90CSIRC/RD+A I A MR ATIE(E, W EECRH &Rk, WalRH B sk ik,
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(1 BT AXHLEE P21

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

LA

PR IERE N
(a) WHPRWE: EHENZR/EEIERBER. TEFR2, HEEHE3H, SMOD=1. ¥

B2 R2400 (Sr/FH)
(b) HATEEWE: FLEETRL, TR
(c) WERAMAN TAEFEa8 13 E : SIHASOHE LA BURE K BRI Hodik;  2FHER JEAET

FOERIBHEAK: R6 B INAEF
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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%
MANEERAMEBLU A 2% 5045
RIEH AR

DPTR{54T T

246



STC90C51RC/RD+F F1 51 i HLF5 B

WAIT3:
JBC TI, NEXT2 s FIWT— B E R % S
SIMP  WAIT3 s HRRRIESE
NEXT2:
DINZ R7, TX-NES ;IR %A L5 R A
TX-SUM:
MOV A, R6 s RIERINFIZE AL
MOV  SBUF, A
WAITA4:
JBCTI, RX-0FH }
SIMP  WAIT4
RX-0FH:
JBC R, IF-0FH ;}
SJIMP  RX-OFH 3 ) SR LIRS S
IF-0FH:
MOV A, SBUF; ;
CINE A, #OFH, ST-RAM ; ) Flbif&4 2 5 0, 75 0 3 k%
RET ; IRA
NI TR F B
FRCRE 7 B ) v L
(a) PR EBEVIG: FRERT;
(b)  BATIEEWIG: FKEEF;
(c) AHHEHREE:
WITRAM 31H. 30H 5 o A7 iz o 22 v X i bk
R7—— 8 N2 A7 4%
R6—— RN &7 17 4%
(d)  MHFHEZEES: “OFH” NEICIEH,

&, “OSH” NE AR

“FOH” NALIEHAE, “00H” Jy[E| =l

247



STC90C51RC/RD+F F1 1 K HLFE B

NED LS BT AR TR R A

| s diro |

¢<

| e e rav|

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

!

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 BRI 5 5
s SERFEOEIE S

I A
- HUTEN (3 5 T 7

. }[ﬂEﬁmﬁ% “O0H” , [AlEpEIk

; [HRHLAIE “05H” 1Y
. RIEWES

s PRIRFRUES, 3R [a] SEF RS iy

s SERRRCEE A 2L
i HESAHWUERT.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-
90CS1RC/RD+Z FI) §. 7 (LI B AT 3B A A XL, HoA b 240 R4t — N rp ik 5 & N
BT LASE B b v WA A A SRR 45 A, DRI R GE )R] & B SR A b, e N A W R HLIRAS
FE S SR W, g8 NE— AN E N, 20 R AR 55 R Y B R R A8 N B
HIRR S5 A2 3T Ab H

XE, fEUL BRI SCHE, B CRIED ARUERTTUERE (B , 2477 R
W) 26 FH PR I — 2 ) 5 AT 8 .

TEFR WIS R, 75 B =AM b ALk A W BT BRI 145 JE A2 P Y5 508 2 F s A
H, REIRGZRIG, W FER: NERAM32H G S AN S fE 2, 33HH T AR
IS Zi (75, frhhb7FH. 7EH. 7DHNARESL .
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ZALERSTH B 55 R P47
KW 2N, R ERE R i HEE N a8/ My . SR ATIEE ST RE o S SR I Bl A7 AR A1

FRRAMIK) ¥ b th 75 78 ERE PP P oE

EREFP:
ORG
AJMP
ORG
LIMP

START:
MOV
MOV
MOV
MOV
MOV
SETB
SETB
SETB
SETB
MOV

MOV
MOV

SETB
SETB

0000H
START
0023H
SERVE

TMOD,

THI,
TL1,
SCON,
PCON,
TR1
7FH
TEH
7DH

#20H
#0F3H
#0F3H
#50H
#30H

31H, #10H

30H, #00H
33H, #00H

EA
ES

; HERTMFRGAL

s Ferh Wik S5 R A

3 ESUER ST EE et TR 2

; }&E?ﬁ‘z%ﬁﬂymooﬁ/@

s WEBITEGE TR, IR
; X ESMOD=1

3 BBl 4

s WEARSAINL

HURE HRNSC ) Bl A7 i T AN ERAME)

; }@&ﬁﬂﬁhﬁmem
: SRINFIEITIFO

: }ﬂ:uﬁ
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KT IR 525«
SERVE:
CLR  EA ; ORHT
CLR RI s TEBRBR NG R bR &
PUSH DPH ;
PUSH DPL ;BB RY
PUSH A ;
JB 7FH,  RXACK s FIWR S RITIE S
JB 7EH,  RXBYS s BTS2 HE A
1B 7DH, RXDATA s TR A5 2 B A Ml
RXSUM:
MOV A, SBUF s R R IR A
CINE A, 33H, TXERR : WAL TS IR
TXRI:
MOV A, #OFH ;
MOV SBUF, A ; }r»ﬂ FHLACIE BRI (55 “OFH”
WAIT1:
JNB TI, WAITI ; SRR TTEE
CLR TI s TEBR RIS WS SRR E AT
SIMP  AGAIN : AR AL
TXERR:
MOV A, #OFOH ;
MOV SBUF, A ; }rﬁ%ﬂ?ﬁ%%&tﬁ%%% “FOH”
WAIT2:
INB TI, WAIT2 s SEERIETERE
CLR TI s TR R IE W R AR &
SIMP  AGAIN o BRAAL
RXACK:
MOV A, SBUF : FIWE SIS S “06H”
XRL A, #06H ; REURIE AL
1z TXREE ; AElpm, N TXREE
TXNACK:
MOV A, #05H s RNEIARIEIE S, U LA R
MOV  SBUF, A 3 “OSH” , EEREKIFNY
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WAIT3:
INB
CLR
SIMP
TXREE:
MOV
MOV
WAIT4:
INB
CLR
CLR
SIMP
RXBYS:
MOV
MOV
ADD
MOV
CLR
SIMP
RXDATA:
MOV
MOV
MOV
MOVX
INC
MOV

MOV
ADD

MOV
DINZ
CLR

SIMP

TI, WAIT3
TI

RETURN

A, #00H
SBUF, A
TI, WAIT4
TI

7FH
RETURN

A, SBUF
32H, A
A, 33H
33H, A
7EH
RETURN
DPH, 31H
DPL, 30H
A, SBUF
@DPTR, A
DPTR

31H, DPH
30H, DPL
A, 33H
33H, A

32H, RETURN
7DH
RETURN

SR RIE G

s BRI A

s RYCEI MRS S, ik “00H”
s IR R RIS S, ik “00H”

; SRR TERE
: BT E

s VBRI FR &
: HARSE I A0

s RUCE B P
: AEAN32HE G

TR R NN

. TERAUR O
s RS I

BB AP A b AR T

. TR
KBRS RAM
LR

;}ﬁﬁﬂm%ﬁﬁ

TR R INAN

. FINTACR 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

; }‘VX’E%W%&?&%‘%F X

: IRE I

Il
&l

LIRS R, ORGAREFBULMIE S, EREFILGI, & R g fe Fr Ul W% 7 B
R an L .
FESEBR RS L 2 M 2R, T Ho W & LT AL R T 5 S . Bk, NF %
FIEEE T DLRTEEAS (1 IE R VE R D) %
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8.6 ZHLEE

R Z LN R4t , FEZ SHWHENLENE TAE. STCI0CSIRC/RD+Z S H 5 HLIK
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

EZHUEE RS, NREEN (K% 5Z8MHL0 B0 2 feSEiEE, £
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 THER, BUHEEHEFRF. #SM2=0, NIT
WA Mk A S R i R0, B AIRI=1, HCPUIER I, izl 2% NSBUF. #Eik/EH
HE, ASZELZ AL

ST EEIMHLRZHOEE 2%, MHLRHEE R0, 1, 2, ««, n. SEREBHGEES TR
T

O BAEIMHLHISM2=1, T REBEWHBEWRES .

@ N e RIETI b E B, KTBS B N1, VLR REIENZ Rk,

® AT MHLE ZIEN bl e, & BRI B EHLRE Y §) R bk 5 AP F B hk AR B
B AT HOCSE RARSE, WA TR MHL, iERSM2=0, #ERBEWN EN REREEN, BEES
EEE L e A LB, MPNAESHE ML, (E4ERrSM2=14R28, X35 & SREEE WA
FHER, BN RN EAE Wi N A NSBUF, AEAL, RI=0, ALr=4 gk, HEWH I
Hiks
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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 1 E P LE SRR MHLES, Pk 2 HiSM2=1, XT3 )5 ENLRZEMEE
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: 23R MALE W e 5
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 A AR A R A K R, RGESE A — E ZOR DL K A B A
Z R A R Wy 2 BRI A, X R B R e g ) (Y IR B PR . SR &S
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

Rk,

LlE R
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RXADDR:
INB RI, RXADDR s SEA AL IR AL
CLR TI s B PSSR bR &
MOV A, SBUF s BEELMHLIENZ I A L
CINE A, #05H, TXADDR  JUWTIEI LRSS, A EE
CLR  TBS8 s MWOHEARTE, EAITB8=0, wE#A & HE
CLR  PSW.5 : HAIFO=0kz &L
MOV  08H,  #50H s RIEEIE bR EHERO
MOV  0CH, 50H ; HEYLK AEIRRA
INC 0CH s HEYLK N
SETB  ES SOV ERATIEAE P
RET ; REIEFEF
SERVE:
CLR  TI s HRWIIRS AR B, TS RARETI
PUSH PSW ;
PUSH A 3 }E&%)\W%fj
CLR RSl ;
SETB RS0 : }iﬁ%%ﬂ’ﬁ%ﬁ%%lzl
TXDATA:
MOV  SBUF, @R0 s RIRBAR P B e s
WAIT2:
JNB TI, WAIT2 ; SRFRIETERE
CLR  TI ; HAITI=0
INC RO s HbhEFEENINL
DINZ R4, RETURN s BUBRHCRKIETE, HRE
SETB PSW.5 ; DRIETEHEEAIF0=1
CLR  ES ; RHAHBATHW
RETURN:
POP A ;
POP  PSW ; }‘VJZEBWJ
RETI S VY
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@OMFLIZRRE P
FEHUSIE R RE A IE, - BT ML, 25 A P ASH Ltk B A A iR [m] 5 5
AHUthE, WEHEAB I IESS EHUEARE, I IRE T NUAE R R S BE WL, JFAF TR
TN ERAMKI60H . ICH, %%E%WE’J%UEWﬁﬁﬁl?&HﬂjéﬂhhﬁEI’JVﬂjBRAM%i:EP FEfF
HIRIEHI20-0H. 20- IHRLAEAREAL,  FISRABrE S bt . Bl S K R 2 s, 1 7
2FH. 2EHM AN 711 870 A7 O3 7 i B i B4 £ #5SAHLISRICRE P i s, 2

£
#5 DAL USORE PP 5
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 RO, 2EH
MOV A, SBUF
MOV ~ @RO, A
INC 2EH

DINZ  2FH, RETURN
SETB 20+ 0H
SETB 20 1H

SETB  SM2

SIMP  RETURN
ISADDR:

MOV A, SBUF

CINE A, #05H, RETURN

MOV  SBUF, #01H
WAIT:

INB TI, WAIT

CLR TI

CLR 20 - OH

CLR SM2

SIMP  RETURN
ISBYTES:

MOV A, SBUF

MOV RO, #60H

MOV ~ @RO, A

MOV  2FH, A

MOV  2EH, #61H

CLR 20 - IH
RETURN:

POP PSW

POP A

RETI

ZHLEFETT AT 2R 2R, EHI

s HUHEIRETERO
L& e

s HdEIRE N

s FUBT R B e 75 ?
s W bniEAL

s HAWE I, kAl

FEHLHERERY, S AL

R, AT IR [a]

; MFF, KIEEES “01H”

s SERERIRL R

: 0TI, 200, SM2
: JHOTI, 20«0, SM2
; 0TI, 20«0, SM2
; IR

s BRISCEE K B ot
3 R E P AN Y EERAM
; 60HHLyG X 2FHHL T

; BEthb-61HT2EHH T
;3 JH20 « 1HbRE, Fon UG EIRI AR

; }ngﬂiﬁ

BEE—-NAE T RRNA, NESE.

Xf ¥ A ATEAS AR ORI R T, W I8 RS AL w47 s 3 AT I IR AT /O M, S
BRSSP ATIEE R O AN, B, SATITEINL, Bondsss. XEMA 247,
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295 STC90C51RC/RD+ZAFIEEPROMABY N FH

STCY0C51RC/RD+Z 1| B Fr WL 4 BB 4E A T UEEPROMS: 5 R 7 25 1A =& 40 FF I, I TSP/ TAPH;
ARAL¥s N EData Flash24EEPROM, 485 RH7E1073IK LA L. EEPROMA] 43 N#5 T B IX, 445
XA E6125 . A, @WE— B SR EIR e R — N X, A2 R kB SOk B i
FEARFRIEX, A B BEEA7 ik 8 BB AR 2 1 i X AT

EEPROMAT I A7 — Lo /5 B4 N i 2 h 2 OF B A E RSB R . R
Hr, W DX EEPROMBEAT 7 5 32/ 5 g AR/ b X PR R A o 7E AR WL Vec miRi, I E
FTEEPROM/ TAPHEAE .

9.1 IAPXZEEPROMETIEYETRINGER RN 4B

. i g Ltk & 755 o
T ik sk MSB LSB =K DXEN
ISP DATA | [SP/IAP Flash Data | oy 1111 1111B
- Register
1sp_AppRy | ISPIAP Flash Ad- -y 0000 0000B
dress High
15p_ ADDRL | [SPIAP Flash Ad-\ - p g 0000 0000B
dress Low
ISP CMD ISP/IAP Flash Com-| o0 - - T -7 -1 -1 [ Ms1 | Mso <X xX00B

mand Register

ISP_TRIG ISP/IAP Flash Com- E6H XXXX XxXxB
mand Trigger

ISP CONTR ISP/IAP Control E7H  LISPEN [swBs] SWRST - [ - Jwr2] wri [ wro

. 000x x000B
Register
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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 - - - - - MS2 MS1 MSO0

MS2 | MSI | MSO |4 / #fE Bk

0 0 0 |Standby FpHLEEA, JCISPERAE

0 0 1| P S R FE X 6 Data Flash/EEPROM X" #E47 57 145

0 1 0 | MR F R 5 X 4" Data Flash/EEPROMX.” HE4T 711 4 P2
0 1 1 | AH R FH AR S5 X % Data Flash/EEPROMIX " 3#E47 Ji [X 454

FEFPAE RS ISPRE 7 X I ] DAY FH 7 N FH A2 7 X/ 3 dE P Lash X (EEPROM) 34T 75 52/ 7711 2
P2/ X ¥R P P AR P XA, AT AR lash X (EEPROM) HEAT 715 132/ 7711 9
P2/ X ERR . S A ISP 38, 1% B o iR 73t NTSP.

4. ISP/IA G Sl & F 7788 ISP_TRIG
ISP_TRIG: ISP/IAP #{FS [ A fih K 25 745 -
FEISPEN(ISP_CONTR.7) = 1 I, XJISP_TRIG%: 5 A\46h, 15 ABOh, ISP/TAP & A4 2424

ISP/IAPERAE 52 e, ISPHuIE & )\ A7 27 /7 %5 ISP. ADDRH. ISPHilHE /\ 7 %5 77 2§ ISP ADDRL
ISP 2 77 47 Ay ISP_CMDIF N AL o G 45N R E N — ANk i 2 3 AT ISP/IAPHRAE,
i TR %L i 87 FIG8 A2 73 73 5 ANISP_ADDRHANISP_ ADDRLZ 47 %% o

FEKISPHEIERT, #EXFISP TRIGY: 5 N46H, H5 AB9H, ISP/IAP#4 4 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/IAPI) g FVFAT o o
SWBS: %5 M A N Hﬂﬁﬁ

SWRST: 0: A#EAE: 1:

25 |FIAP/ISPiL/ 5 / ﬁrﬁ%Data Flash/EEPROM

fELfFIAP/ISPbk/ E /¥ Data Flash/EEPROM
e MRGISPIEERF X EBI0%D).

P ESWRSTELFEHE & A4 v LASZ Y,

JA8(1%0),

PERI RGN, B A B EAL

AEF RN RE R X (APIX) B AF R AL I MR G TSP UL RE F X T R AT IE 7

MOV ISP_CONTR, #01100000B ;SWBS = 1(&LFFISPIX),
TERGLISPI 1 7 [X LW#EW#N&HFWH&F%
MOV TSP CONTR, #00100000B :SWBS = 0 (GEFEAPX),

SWRST = 1 (#Ef7)
(AP [X) FFUR AT RE P
SWRST = 1 (% f7)

B [E] CPUZE 510 IF] (HL28 D) , (LA HL2SJA =12 CPUTAEIN & )
i Program/Zifs Sector Erase | Recommended Systel‘n Clock
WI2 | WIL\WTO|  Read/i5% Crons) BIXER | BSHSHO0 R R 4
(=13. 1304ms) it o
0 1| 1|6AHLesE | 30 HLas W | 547141 &% I 5MHz
0 1| OJ1IAHLA A E| 60 MHLERE I |109424H1 &35 1] 10MHZ
0] O 1|224-HLas/AHI| 120148 11| 21885 HL2% A 1 20MHz
0| Of 0]43/HLas/EHl|240HLas)H 381 |43769 M Hlas A 1 10MHz
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9.2 STC90C51RC/RD+F%HE FHlLEEPROMZ 8] K /)\ K bt

STC90C51RC/RD+ Z 1) B4 11 N 5 T FHEEPROMR) s b1k 5 A5 /3 25 1) S 20 TP IR . R e FH P v
FEF X, AT LAXTEEPROM 34T TAP/ TSP#EAE .
ELAR AT 2 B P HL N SREEPROMA /N & E4R S S04 -
1. STC90C51RC/RD+ A1 i - HL N HEEEPROMEGN Hu - 32
2. STCI0C51RC/RD+Z F1 B Fr W1 P S EEPROMZS [A] A /N ide 4 —

STC90CS1RC/RD+Z 1| ¥ F HL A S EEPROMiE 71— i ¢
RS EEPROM - T4 | o X H | JE2 4 bt [X 1 Mk | 285 5 f X R Rtk
g$€38€§2§§c 9K 18 1000h 33FFh
§$838§§§§§E 5K 10 2000h 33FFh
§¥5385%§5§E K 2 3000h 33FFh
2$8§8€é§5§g+ 435K 90 4000h F3FFh
§$838§§§§£g+ 29K 58 8000h F3FFh
§¥SSSE§§?§§}§+ 21K 42 A000h F3FFh
S$€28€éé€§ﬁﬁ;¥ 13K 26 C000h F3FFh
§$838§§;1§§§;+ 5K 10 E000h F3FFh

STCI0C51RC R F 51 M1 P4 HEEEPROMPE 4 b A1 5
BRSNS 2 /0 5 X AUEEPROM, 28 R T fEEPROMAS R K/ Nk Bl — %, AN RIX0.5 K7y

BB B B=HX I X
gl | gt | egnhl | gt |t | ot | i [ S
1000h 11FFh 1200h 23FFh 1400h 15FFh 1600h 17FFH
BIHX BB BLHX 5\ X
et | gt [ s | gooun [ | gooen | e | goon | 808K
1800h 19FFh 1A00h 1BFFh 1C00h 1DFFh 1E0Oh 1FFFh P25
AKX K B RIX A T ]
Rl | oot | bt | Gt | et | Skt | it | S | 50 o R —
2000h 21FFh 2200h 23FFh 2400h 25FFh 2600h 27FFh %}E}Z E’Tﬁ%ﬁijﬁ(;i%%
B =HIX 5 F AKX B F X B FAHIX X, R
A | ot | et | it | il | ZoRinht | Raeieht | 2ot |, SR 4
2800h 29FFh 2A00h 2BFFh 2C00h 2DFFh 2E00h 2FFFh
BLEIX B IX
AL | ZORE | RiAML | gkt
3000h 31FFh 3200h 33FFh
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BARSER 54 %2 /1 J5 [X FEEPROM, 22 8 i [ (U EEPROMZS ) K /Mg — W6, X0, 5 K5

STCYOCS8RD+F F1) . Jy AL A HF EEPROMIFE 41 Hi bk 5=

HmX BRIX WM HURX

Y GR: RN gl YGRS gl | R4k | S5tk EafhE | gk
8000h 81FFh 8200h 83FFh 8400h 85FFh 8600h 87FFh
EAHIX HAEIX ELHIX 55\ X

ek SE o danthie | Aidhib | RRdsHhbE | ghsRbhb | RER4GHLME | S53RCHbE
8800h 89FFh 8A00h 8BFFh 8C00h 8DFFh 8E00h 8FFFh
FIEX FEmX Br—mKX B mIX

sk SER b depthie | Al | RERAsHbE | ghERbhE | RER4GHLLE | S5TRHbAE
9000h 91FFh 9200h 93FFh 9400h 95FFh 9600h 97FFh
HH=RIX BAIUEEIX BTAEIX BHAREIX

A bk E kel Adif bk shigithht | RRgatbnk | gidibik | 4bhk | 45ACHhAE
9800h 99FFh 1A00h 9BFFh 9C00h 9DFFh 9E00h 9FFFh
HHmX BB IX HTEX B EIX

A gEfH AL bk giftinhl | RC4btbhE | AEdCHbhE | RAHRHE | SEHUHRAE
A000h AlFFh A200h A3FFh A400h A5FFh A600h A7FFh
HEoT X o EX o= B AKX

AR - SEH HSUf - shigihil | ik | g5 Ak Hefthhl | gtk
A800h A9FFh AAOOh ABFFh AC00h ADFFh AEO00Oh AFFFH
BT HEX BN B EEX A )EX

LY/ GHILR g otk bl | ghdtmbl | oRdsHLbE | ghEdbhE | EE4GHLOE | 453RHbAE
B000h BIFFh B200h B3FFh B400h B5FFh B600h B7FFH
FEo TN H=tEX H=t—mX =t RX

i ik g otk el | gidibl | fRdhHubE | ghuedbhl | ER4GHLLE | A5sRHbbE
B800h B9FFh BAOOh BBFFh BC00h BDFFh BE0Oh BFFFH
==X E=FIRE X H=tHEX Bt EX

i ik SE o it | it | ARdGHhbE | ghsRbhE | RER4GHLME | 45ECHbE
C000h C1FFh C200h C3FFh C400h C5FFh C600h C7FFH
H=ETLEX B=A)\EIX B X AR IX

i bk SEA b enthie | Ak | RdhHubE | ghERbhE | RER4GHLME | S5ERCHbAE
C800h CYFFh CA00h CBFFh CC00h CDFFh CE00h CFFFH
B+ — R X B+ R X BN+ =R X SE00-0 X

s bk SET b fithhl | siEHbaE | RaHhaE | ZSARHhEE | RaHhaE | Z5ThhE
D000h DIFFh D200h D3FFh D400h D5FFh D600h D7FFH
ST X A7 X A X 00\ X

ey ape RN gEfH A hE sigithht | Rgstbnk | Zdibik | 4hbhb | 45ACHhAE
D800h D9FFh DAOOh DBFFh DCO0h DDFFh DEOOh DFFFH
A IUEX BATEHX BT —EX BT HEX

Al gEH A giftihl | AC4ftbhl | SEACHRHE fRipih: | g5tk
E000h EIFFh E200h E3FFh E400h ESFFh E600h E7FFH

Z2lg

FAN X
125718

ol

EEAL[E] — Rz
o5 F) 4 T AE
A — B X, A
& — B e
B 4fs TR AE AN
R X, A
%‘)ﬂiﬁ, i;,l
SRAT 4 H
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STCYOCH8RD+F F1) B F AL P EEPROMIE 41 i kil 2

PR SA 2 /b F5 X [FIEEPROM, 2 18 Hij 1] (I EEPROMZS 8] K /N ige 7Y — BFANFX0. 5 K4
S =R BT BT TRIX BT AHE A X
512957
wemt | dohk | omeemnt | sisomhe | et | gommwnr | i | g
#WE— BN
E800h E9FFh EA00h EBFFh ECO00h EDFFh EEO0Oh EFFFH y N
F 25038 Tk AE [F] —
BHALRX BHARX BIX, RFE-—
URAE B £ i T
femtb | diohk | desmnr | sish G,
F000h F1FFh F200h F3FFh Z:‘\ ‘}ﬂ {% ’ ”j@}i
4
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9.3 IAPKEZEEPROM:C Zw &1

; FADATAIE /& EQU 7 BH 738 07 3k T R 25 17 2% M b 25 0) F R0V G 2/ 4 1 25
IAP_DATA DATA OE2h; & IAP_DATA EQU  0E2h

IAP ADDRH DATA  OE3h; & IAP_ADDRH EQU  OE3h
IAP ADDRL DATA  OE4h; 5§ IAP_ADDRL EQU  OB4h
IAP_CMD DATA  OE5h; 5§ IAP_CMD EQU  OB5h
IAP TRIG DATA  OE6h; 5§ IAP TRIG EQU  OE6h
IAP CONTR DATA  OE7h; 5§ IAP_CONTR EQU  OE7h
; 7€ XL ISP/ TAPHr & S AR5 (]
ISP IAP BYTE READ QU 1 o )
ISP_IAP BYTE PROGRAM EQU 2 JEgEE, AT T RS, OFFh
ISP IAP SECTOR ERASE EQU 3 DR PR R, BT RS, B RIX
WAIT TIME EQU 0 VB S ARIN E], 30MHZ BA R0, 24MBA R 1,
;20MHz LA R2, 12MBL R 3, 6MLL R4, 3MEA 5, 2MEA 6, IMEA R,
T
MOV~ TAP_ADDRH, #BYTE ADDR HIGH S IE M Hb H- 7 35 0l A )
MOV~ TAP_ADDRL, #BYTE ADDR_LOW s GBI 7 75 R bk
MOV~ TAP_CONTR, #WALT TIME s B SR I [A) o 755 ) 7T L ik — 4,
ORL IAP_CONTR, #10000000B : SUVFISP/TAPHEAE FHHRE—KH® T
MOV TAP_CMD, #ISP_IAP_BYTE READ
VIR AT S, AT AT RN, AFE XM
MOV IAP_TRIG, #46h ;5Gik46h, FREBONEI TSP/ TAPf & 25 1725, RFIKHN T ik
MOV IAP_TRIG, #0B9h (1% 58BOhJ, TSP/ TAPr 437 Bl 4l ik /% 2 5
;CPUSERFIAPENAE B UG, A AR EAHATREF?
NOP B BITAP DATAZF /748 J5, CPUKESHATRE T
MOV A, ISP _DATA SR B Ik A Ace
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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 ; 1% M Bk v 7 B T N FRH, 45 A HEEEPROMIX
#0FFh s IR MO 5 70 9 FFH, By 1kt

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

HOFFh ik i 5 B G PR, ; 48 A EEEPROMIX, B 1F iR 451

#OFFh ;326 Hihl {57715 81 G NFFH, 38 17 EEEPROMIX., B 1 iR e /E
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R XEERR, BRI R, R X, 51297/ M X, AN X A 5
D ULSR BRI B XREAT B, S N A R 2R, MR e 3 8 /AL
s A EREORAMA ORAT FRAG 2 b X R B, 8RR Ok B (R 5 [l i B (X, i AR B X

IR 7 AR D, R AR R R R

; Ja DX P R AN Mk A 2 DX, T 7 K H v

MOV
MOV

MOV

ORL

MOV

MOV

MOV

CPUBRSIAPEMESERUR, 4 RS ITRYT.

NOP

TAP_ADDRH,
TAP_ADDRL,

TAP_CONTR,

TAP_CONTR,

TAP_CMD,

TAP_TRIG,

TAP_TRIG,

#SECTOR FIRST BYTE ADDR HIGH ;3% 5 [X it th ik v 771
#SECTOR_FIRST BYTE ADDR LOW ;3% 5 X iEc th A 715

BWAIT TIME
#10000000B

; M 5 AR I A IR

;B SR ] A AT LA
. M—A), FH A
- ISP/ TAP B T

#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

3£ 5EBONJE, TSP/ TAPr4 ~r B4 fih 2 A2 5

R XIS, CPUZK S AT IR

URIERIAT A, Rl F2aFEmc

MOV
MOV
; MOV
; MOV
; MOV

IAP CONTR,
TAP_CMD,

IAP TRIG,
TAP ADDRI,
IAP ADDRL,

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

(2% | FTSP/TAPERAE
: EBRISP/IAPAT &
<[5 1L TSP/ TAPAir A 15 i

AL ey L ICONERH, 45 ) HEEEPROMIX
I HEAR 5 L ICONFRH, B 1R iR A
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NEEH: (STCHL A ML Data Flash *4EEPROMIJ S8 FH)
INFEAR A ——F A, TR, B XER

TR fF 17 R L7 BLY07, R 07 B “07 o anRFETRFFH, 4 A Hik
Ty igte. MRIZTFHARFFH, WAGKRENEXER, EHARE “BEER” 47
“0” %ﬂ\j “1” R

FEDXHRRR: AT R IXHRRR 7 AWTHER <07 HErN “17 .

N

1. [8]— RAS B B e R — B X A, AN A2 R — A8 S0 B s T S AN s X, i AN 000 HE R
.

2. RN IX R —A, H0mt & 2 IF EEPROM, STCEE K HLffIData Flash bt 4P EEEPROMEL
PIRZ, E— AT/ GRFE— T KA 10uS/60uS/10mS .

3. WRAE — A XA T KBS, ERA R RSO P — A s i,
FANIA T ZAE SN BRI Bk M ESTCEL A HLIIRAMA, SRR HRBREEA B X, PR ZE R
MR TR AR T BT I EEZE X T (AT Ewe, TEEFTEML) . X
IS A DXCASE P ) 7 5 K2 Ao (10 8 805 (38 (A 7 13 HH — DR s R B i)

AR )
1: IAPRA5ERE, MhEREBSES) “m1” 5 “p1” ?
%z A

2: LABFIBIM 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:

:STC90C51RC/RD+Z: 41| # J HLEEPROM/IAP I S 1ot B Fr Ji 7

/*

*/

/* --- STC MCU Limited

/¥ - IRSTCOOxx R 71 H . EEPROM/IAPY)fE

*/

SR EAERE e A B S B R S| SRR, -
M AERE P BOCE R EM A T STCRY BB AR -

/*

#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 = OxES; //Flash command register
sfr IAP_TRIG = 0xE6; //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

/*Detfine ISP/IAP/EEPROM operation const for AP CONTR*/

/f#define ENABLE IAP 0x80 /lif SYSCLK<40MHz
#define ENABLE IAP 0x81 /lif SYSCLK<20MHz
/f#define ENABLE IAP x82 /lif SYSCLK<10MHz
/f#define ENABLE IAP 0x83 /lif SYSCLK<5MHz

//Start address for STC89C58xx EEPROM
#define IAP_ ADDRESS 0x08000

void Delay(BYTE n);

void Iapldle();

BYTE lapReadByte(WORD addr);

void IapProgramByte(WORD addr, BYTE dat);
void IapEraseSector(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 (lapReadByte(IAP_ ADDRESS+i) != 0xff)
goto Error; //1f error, break
}
P1 = Oxfc; //1111,1100 Erase successful
Delay(10); //Delay
for (i=0; i<512; i++) //Program 512 bytes data into data flash
{
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 = 0xf0; //1111,0000 Verify successful
while (1);
Error:
P1 &= 0x7f; //0xxx,xxxx AP operation fail
while (1);
¥
/*
Software delay function
*/
void Delay(BYTE n)
{
WORD x;
while (n--)
{
x=0;
while (++x);
¥
¥
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/*
Disable ISP/IAP/EEPROM function
Make MCU in a safe state
*/

void ITapldle()
{

IAP_CONTR =0;

IAP_CMD = 0;

IAP_TRIG =0;

IAP_ADDRH = 0x80;
IAP_ADDRL = 0;

/*

//Close IAP function

//Clear command to standby

//Clear trigger register

//Data ptr point to non-EEPROM area
//Clear IAP address to prevent misuse

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;

/*

//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/TAP/EEPROM function

//Return Flash data

Program one byte to ISP/IAP/EEPROM area
Input: addr (ISP/IAP/EEPROM address)

dat (ISP/IAP/EEPROM data)
Output:-
*/
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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:

:STC90C51RC/RD+ZF1 28 i HLEEPROM/IAP T B8 MR TR 5 I

*/

/*
/* --- STC MCU Limited

/% — W7RSTC0xx A ¥ # il EEPROM/IAPTfit

T2 e ) PSS e L) R e 7 ——
O TR S & LI el (e ol —

/ sk

;/*Declare SFR associated with the IAP */

IAP_DATA EQU 0E2H ;Flash data register
IAP_ADDRH EQU 0E3H ;Flash address HIGH
IAP_ADDRL EQU 0E4H ;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 EQUO0 ;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 IAP_ CONTR*/

;ENABLE _IAP EQU 80H ;if SYSCLK<40MHz
ENABLE_IAP EQU 81H ;if SYSCLK<20MHz
;ENABLE_IAP EQU 82H ;if SYSCLK<10MHz
;ENABLE _IAP EQU 83H ;if SYSCLK<SMHz

;//Start address for STC89C58xx EEPROM

IAP_ADDRESS EQU 08000H

>

ORG 0000H
LIMP MAIN
ORG 0100H
MAIN:
MOV P1#0FEH ;1111,1110 System Reset OK
LCALL DELAY ;Delay
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s

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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MOV  PI, #OFOH ;1111,0000 Verify successful
SIMP  §

ERROR:
MOV PO, RO
MOV P2, R1
MOV  P3, R2
CLR P1.7 ;0xxx,xxxX [AP operation fail
SIMP  §

i*

;Software delay function

; */

DELAY:
CLR A
MOV RO, A
MOV  RI, A
MOV  R2, #20H

DELAY1:
DINZ RO, DELAY1
DINZ RI, DELAY1
DINZ R2, DELAY1
RET

i*

;Disable ISP/IAP/EEPROM function

;Make MCU in a safe state

; */

TIAP_IDLE:
MOV IAP CONTR, #0 ;Close IAP function
MOV 1AP_CMD, #0 ;Clear command to standby
MOV IAP_TRIG, #0 ;Clear trigger register
MOV 1AP_ADDRH, #80H ;Data ptr point to non-EEPROM area
MOV [AP_ADDRL, #0 ;Clear IAP address to prevent misuse
RET

i*

;Read one byte from ISP/IAP/EEPROM area
;Input: DPTR(ISP/IAP/EEPROM address)
;Output: ACC (Flash data)

5 ¥/
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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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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.

299



STC90C51RC/RD+F F1 1 K HLFE B

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++)...
Y
Complier
B | Assembly language
. < Eg. MOV, ADD, SUB
Machine language
Eg. 10011101 0101010101 | 4 Assembler | |

Conversion between human, high-level, assembly, and machine language
8051 C COMPILERS

We saw in the above figure that a complier is needed to convert programs written in 8051 C language into ma-
chine language, just as an assembler is needed in the case of programs written in assembly language. A complier
basically acts just like an assembler, except that it is more complex since the difference between C and machine
language is far greater than that between assembly and machine language. Hence the complier faces a greater task
to bridge that difference.

Currently, there exist various 8051 C complier, which offer almost similar functions. All our examples and
programs have been compiled and tested with Keil's p Vision 2 IDE by Keil Software, an integrated 8051 pro-
gram development envrionment that includes its C51 cross compiler for C. A cross compiler is a compiler that
normally runs on a platform such as IBM compatible PCs but is meant to compile programs into codes to be run
on other platforms such as the 8051.

DATA TYPES

8051 C is very much like the conventional C language, except that several extensions and adaptations have been
made to make it suitable for the 8051 programming environment. The first concern for the 8051 C programmer is
the data types. Recall that a data type is something we use to store data. Readers will be familiar with the basic C
data types such as int, char, and float, which are used to create variables to store integers, characters, or floating-
points. In 8051 C, all the basic C data types are supported, plus a few additional data types meant to be used spe-
cifically with the 8051.

The following table gives a list of the common data types used in 8051 C. The ones in bold are the specific
8051 extensions. The data type bit can be used to declare variables that reside in the 8051's bit-addressable loca-
tions (namely byte locations 20H to 2FH or bit locations 00H to 7FH). Obviously, these bit variables can only
store bit values of either 0 or 1. As an example, the following C statement:

bit flag=0;

declares a bit variable called flag and initializes it to 0.
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Data types used in 8051 C language

Data Type Bits | Bytes |Value Range

bit 1 0to 1

signed char 8 1 |-128 to +127

unsigned char 8 1 ]0to255

enum 16 2 [-32768 to +32767

signed short 16 2 [-32768 to +32767

unsigned short 16 2 |0to 65535

signed int 16 2 |-32768 to +32767

unsigned int 16 2 |0to 65535

signed long 32 4 |-2,147,483,648 to +2,147,483,647
unsigned long 32 4 01t04,294,967,295

float 32 4 |£1.175494E-38 to +3.402823E+38
sbit 1 Otol

sfr 8 1 |0to 255

sfrl6 16 2 |0to 65535

The data type sbit is somewhat similar to the bit data type, except that it is normally used to declare 1-bit
variables that reside in special function registes (SFRs). For example:
sbit P=0xDO0;
declares the sbit variable P and specifies that it refers to bit address DOH, which is really the LSB of the PSW
SFR. Notice the difference here in the usage of the assignment ("=") operator. In the context of sbit declarations,
it indicatess what address the sbit variable resides in, while in bit declarations, it is used to specify the initial

value of the bit variable.
Besides directly assigning a bit address to an sbit variable, we could also use a previously defined sfr vari-

able as the base address and assign our sbit variable to refer to a certain bit within that sfr. For example:

sfr PSW = 0xDO0;
sbit P =PSW"0;
This declares an sfr variable called PSW that refers to the byte address DOH and then uses it as the base address
to refer to its LSB (bit 0). This is then assigned to an sbit variable, P. For this purpose, the carat symbol (") is used
to specify bit position 0 of the PSW.
A third alternative uses a constant byte address as the base address within which a certain bit is referred. As
an illustration, the previous two statements can be replaced with the following:

sbit P=0xD0 " 0;
Meanwhile, the sfr data type is used to declare byte (8-bit) variables that are associated with SFRs. The
statement:
sfr IE = 0xAS;

declares an sfr variable IE that resides at byte address ASH. Recall that this address is where the Interrupt Enable
(IE) SFR is located; therefore, the sfr data type is just a means to enable us to assign names for SFRs so that it is
easier to remember.

The sfr16 data type is very similar to sfr but, while the sfr data type is used for 8-bit SFRs, sfr16 is used for
16-bit SFRs. For example, the following statement:

sfr16 DPTR = 0x82;
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declares a 16-bit variable DPTR whose lower-byte address is at 82H. Checking through the 8051 architecture,
we find that this is the address of the DPL SFR, so again, the sfr16 data type makes it easier for us to refer to the
SFRs by name rather than address. There's just one thing left to mention. When declaring sbit, sfr, or sfr16 vari-
ables, remember to do so outside main, otherwise you will get an error.

In actual fact though, all the SFRs in the 8051, including the individual flag, status, and control bits in the
bit-addressable SFRs have already been declared in an include file, called reg51.h, which comes packaged with
most 8051 C compilers. By using reg51.h, we can refer for instance to the interrupt enable register as simply IE
rather than having to specify the address A8H, and to the data pointer as DPTR rather than 82H. All this makes
8051 C programs more human-readable and manageable. The contents of reg51.h are listed below.

/*
REG51.H
Header file for generic 8051 microcontroller.

*/
/* BYTE Register */ sbit 1IE1 = 0x8B;
sfr PO = 0x80; sbit IT1 0x8A;
sfr P1 = 0x90; sbit 1EO 0x89;
sfr P2 = 0xAO0; sbit 1TO = 0x88;
sfr P3 = 0xBO0; /* 1E */
sfr PSW = 0xDO0; sbit EA = 0xAF;
sfr ACC = 0xEOQ; sbit ES 0xAC;
sfr B = 0xFO; sbit ET1 0xAB;
sfr SP = 0x81; sbit EX1 0xAA;
sfr DPL = 0x82; sbit ETO 0xA9;
sfr DPH = 0x83; sbit EXO0 = 0xAS,;
sfr PCON = 0x87; /* 1P */
sfr TCON = 0x88; sbit PS = 0xBC;
sfr TMOD = 0x89; sbit PT1 0xBB;
sfr TLO = 0x8A; sbit PX1 0xBA;
sfr TL1 = 0x8B; sbit PTO 0xB9;
sfr THO = 0x8C; sbit PX0 = 0xBS;
sfr TH1 = 0x8D; /* P3 */
sfr 1IE = 0xAS,; sbit RD = 0xB7;
sfr 1P = 0xBS; sbit WR 0xB6;
sfr SCON = 0x98; sbit T1 = 0xBS5;
sfr SBUF = 0x99; sbit TO 0xB4;
/* BIT Register */ sbit INT1 0xB3;
/* PSW */ sbit INTO 0xB2;
sbit CY = 0xD7; sbit TXD 0xB1;
sbit AC = 0xD6; sbit RXD = 0xBO0;
sbit FO = 0xDS5; /* SCON */
sbit RS1 = 0xD4; sbit SMO = 0x9F;
sbit RSO = 0xD3; sbit SM1 0x9E;
sbit ov = 0xD2; sbit SM2 0x9D;
sbit P = 0xDO; sbit REN 0x9C;
/* TCON */ sbit TBS8 0x9B;
sbit TF1 = 0x8F; sbit RB8 0x9A;
sbit TR1 = 0x8E; sbit TI 0x99;
sbit TFO = 0x8D; sbit RI = 0x98;
sbit TRO = 0x8C;
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MEMORY TYPES AND MODELS

The 8051 has various types of memory space, including internal and external code and data memory. When de-
claring variables, it is hence reasonable to wonder in which type of memory those variables would reside. For this
purpose, several memory type specifiers are available for use, as shown in following table.

Memory types used in 8051 C language
Memory Type Description (Size)
code Code memory (64 Kbytes)
data Directly addressable internal data memory (128 bytes)
idata Indirectly addressable internal data memory (256 bytes)
bdata Bit-addressable internal data memory (16 bytes)
xdata External data memory (64 Kbytes)
pdata Paged external data memory (256 bytes)

The first memory type specifier given in above table is code. This is used to specify that a variable is to reside in
code memory, which has a range of up to 64 Kbytes. For example:

char code errormsg[ | ="An error occurred" ;

declares a char array called errormsg that resides in code memory.
If you want to put a variable into data memory, then use either of the remaining five data memory specifiers
in above table. Though the choice rests on you, bear in mind that each type of data memory affect the speed of ac-

cess and the size of available data memory. For instance, consider the following declarations:

signed int data numl;
bit bdata numbit;
unsigned int xdata num?2;

The first statement creates a signed int variable numl that resides in inernal data memory (00H to 7FH). The next
line declares a bit variable numbit that is to reside in the bit-addressable memory locations (byte addresses 20H
to 2FH), also known as bdata. Finally, the last line declares an unsigned int variable called num?2 that resides in
external data memory, xdata. Having a variable located in the directly addressable internal data memory speeds
up access considerably; hence, for programs that are time-critical, the variables should be of type data. For other
variants such as 8052 with internal data memory up to 256 bytes, the idata specifier may be used. Note however
that this is slower than data since it must use indirect addressing. Meanwhile, if you would rather have your vari-
ables reside in external memory, you have the choice of declaring them as pdata or xdata. A variable declared
to be in pdata resides in the first 256 bytes (a page) of external memory, while if more storage is required, xdata
should be used, which allows for accessing up to 64 Kbytes of external data memory.

What if when declaring a variable you forget to explicitly specify what type of memory it should reside in, or
you wish that all variables are assigned a default memory type without having to specify them one by one? In this
case, we make use of memory models. The following table lists the various memory models that you can use.

Memory models used in 8051 C language
Memory Model Description
Small Variables default to the internal data memory (data)
Compact Variables default to the first 256 bytes of external data memory (pdata)
Large Variables default to external data memory (xdata)
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A program is explicitly selected to be in a certain memory model by using the C directive, #pragma. Otherwise,
the default memory model is small. It is recommended that programs use the small memory model as it allows for
the fastest possible access by defaulting all variables to reside in internal data memory.

The compact memory model causes all variables to default to the first page of external data memory while
the large memory model causes all variables to default to the full external data memory range of up to 64 Kbytes.

ARRAYS

Often, a group of variables used to store data of the same type need to be grouped together for better readability.
For example, the ASCII table for decimal digits would be as shown below.

ASCII table for decimal digits

Decimal Digit ASCII Code In Hex

0 30H
31H
32H
33H
34H
35H
36H
37H
38H
39H

Ol |Q|N|[n|B]|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

Lip. Idle Current - 2.0 - mA | 5V

Iee 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 (P0,P1,P2,P3, P4, /EA) 2.0 - - \% 5V

Vi Input High (RESET) 3.0 - - \% 5V

Iows Sinking Current for output low (P1,P2,P3,P4) 4 6 - mA | 5V

| Sinking Current for output low(PO,ALE,PSEN) | 8 12 mA | 5V

Tom Sourcing Current for output high (P1,P2,P3,P4) | 150 220 - uA 5V

Tows 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 A%

Ipp Power Down Current - <0.1 | - uA 3.3V

| Idle Current - 2.0 - mA | 3.3V

Iee Operating Current - 4 15 mA | 3.3V

Vi, Input Low (P0,P1,P2,P3,P4) - - 0.8 A% 3.3V

Vi, Input Low (RESET, XTALI) - - 1.5 A% 3.3V

Vi Input High (P0,P1,P2,P3) 2.0 - - v 3.3V

Vi Input High (RESET) 3.0 - - \Y 3.3V

TowLs Sink Current for output low (P1,P2,P3,P4) 2.5 4 - mA | 3.3V

Tors Sink Current for output low (PO,ALE,PSEN) 5 8 - mA | 3.3V

Tom Sourcing Current for output high (P1,P2,P3,P4) | 40 70 - uA 3.3V

Low 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

Iy 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
kkF 2006/1/6 V1.0

/% —= STC

*/

*/
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/= WURETE SR A S| AR, W TESCR R A T ST BER MR — #/

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,  #OFFH
TEST ONE_RAM:
MOV A, R2
MOV @R1, 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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MOV R7, #05H

MOV RO, #20H
START: CLR P1.0

SETB P1.0

MOV R1, #02H
RXDATA: MOV SCON, #00010000B
WAIT: JNB RI, WAIT

CLR RI

MOV A, SBUF

MOV @RO, A

INC RO

DJNZ  R1, RXDATA

DJNZ  R7, START
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s BEE AR
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M ALEAT O AR 7 SROM IR IRASHS, BATEAE HP3. 0 (RXD) &, BArmf4hH
P3.1 (TXD) ik . FEREALETERIIMER T, &7 D RIE G A — AL — 7 N 74HC164
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START: MOV R7, #02H
MOV RO, #30H
MOV SCON, #00H
SEND: MOV A, @RO
MOV SBUF, A
WAIT: JNB TI, WAIT
CLR TI
INC RO
DJNZ R7, SEND
RET
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: WE TR
; WEHTHITR0

s RENERAT DR R
s R AR KGR SE, TRSEE
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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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;Com0 is work and is GND

;:Coml is work and is VCC

;:Coml is work and is GND

;Com?2 is work and is VCC

OutData_00:
MOV  P3, #11010100B
RET

OutData_1:
CINE A, #02H,OutData 2
MOV PO, ComlData0
MOV Pl, ComlDatal
MOV P2, ComlData2
INB OutFlag,OutData 10
MOV  P3, #11011101B
RET

OutData_10:
MOV  P3, #11010001B
RET

OutData 2:
MOV PO, Com2Data0
MOV PI, Com?2Datal
MOV P2, Com2Data2
INB OutFlag,OutData 20
MOV  P3, #11110101B
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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BEX THETREF (LU FETEH)

/*

/* --- STC MCU Limited

T VR VeB b WLV IR EE G S TN ch ) - A—
7 U BT RR oA B A S R S SR, e
/% A FERR B SC 2E FE IS T STCHIB R SRR e %/
/*

/*XFSTCOOXX R HI T ML, 145 1 4 LR S A5 I o) i ——————————

#include <reg51.h>
#include <instrins.h>

sfr IAP_CONTR = 0xc7;
sbit MCU_Start_Led = P177;

#define Self Define ISP _Download Command 0x22

#define RELOAD_COUNT 0xfb //18.432MHz,12T,SMOD=0,9600bps
//#define RELOAD_COUNT 0xf6 //18.432MHz,12T,SMOD=0,4800bps
//#define RELOAD_COUNT Oxec //18.432MHz,12T,SMOD=0,2400bps
//#define RELOAD_COUNT 0xd8 //18.432MHz,12T,SMOD=0,1200bps

void serial_port_initial(void);

void send UART (unsigned char);
void UART _Interrupt Receive(void);
void soft reset to ISP Monitor(void);
void delay(void);

void display MCU_Start Led(void);

void main(void)

{
unsigned char i = 0;
serial port_initial(); //nitial 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);

§
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void send UART(unsigned char 1)
{

ES =0; //Disable serial interrupt
TI=0; //Clear TI flag
SBUF =1i; //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) //check the serial data
{
delay(); //delay 1s
delay(); //delay 1s
soft reset to ISP_Monitor();
b
b
if (TT)
{
TI=0;
H
H
void soft_reset to ISP Monitor(void)
{
IAP_CONTR = 0x60; //0110,0000 soft reset system to run ISP monitor
H
void delay(void)
{

unsigned int j = 0;
unsigned int g = 0;
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for (j=0; j<5; j++)

{
for (g=0; g<60000; g++)
{
_nop_();
_nop_();
_nop_();
_nop_();
_nop_();
¥
¥

}

void display MCU_Start Led(void)
{

unsigned char i =0;

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

{
MCU_Start Led =0;
dejay();
MCU_Start Led=1;
dejay();
MCU_Start Led =0;
b

//Turn on work LED

//Turn off work LED

//Turn on work LED
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