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1, il % B AUXR.7/UART Pl=1, ¥ 847 /UART MP3 E )3 E/P1 1 [RxD/P1.6,TxD/P1.7]
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STC90C51AD  |5.5-3.3[0-80M 4K | 4352 [ 3] 14 |2 sk [&|10fi] 8|4 |3539] 44 | 4 | PDIP |LQFP/PLCC
STC90C52AD  |5.5-3.3|0-80M 8K | 4352 |3 | 14~ [2| 5K |f|1067| 8|4 |35/39| 44~ | 5 | PDIP [LQFP/PLCC
STC90C54AD |5.5-3.3[0-80M 16K | 4352 | 3| 1 [2] 45K |#|10%7|8 |4 (35/39( 44| # | PDIP |LQFP/PLCC
STC90C58AD  |5.5 - 3.3[0-80M 32K | 4352 (3] 14 [2] 29K | |10f7| 8| 4 |35/39| 44~ | 4 | PDIP |LQFP/PLCC
STC90C510AD |5.5 - 3.3[0-80M 40K | 4352 | 3| 14 2] 21K |f|10f%| 8 | 4 [35/39[ 44 | 4 | PDIP |LQFP/PLCC
STC90C512AD |5.5 -3.3[0-80M 48K | 4352 | 3| 14~ 2] 13K |f5|10f%| 8 | 4 [35/39[ 44 | 4 | PDIP |LQFP/PLCC
STC90C514AD |5.5-3.3[0-80M S6K | 4352 (3] 14 (2] SK | |10f%| 8| 4 |35/39| 44 | 45 | PDIP |LQFP/PLCC
STC90C516AD |5.5 - 3.3[0-80M 61K | 4352 (3] 11 |2 A {10fz| 8| 4|35/39| 44~ | & | PDIP |LQFP/PLCC
STCYOLESSAD ¥l 8 (LI B — i

STC90LESIAD |3.6-2.0 0-80M| 4K | 4352 (3| 14~ [2]| 5K | |1047| 8|4 (3539 44~ | A5 | PDIP |LQFP/PLCC
STC90LE52AD |3.6-2.0 0-80M| 8K | 4352 |3 | 14 [2] 5K |H|10hi| 8|4 |35/39 44 | A& | PDIP |LQFP/PLCC
STC90LES4AD |3.6 -2.0 0-80M| 16K | 4352 [ 3| 14~ [2]| 45K |#|10%z|8 |4 [35/39| 44| 4 | PDIP |LQFP/PLCC
STC90LESSAD |3.6-2.0 0-80M| 32K | 4352 | 3| 1 [2] 29K |#|10%%| 8| 4 [35/39| 44~ | 4 | PDIP |LQFP/PLCC
STC90LE510AD|3.6 - 2.0 0-80M| 40K | 4352 | 3| 1 [2] 21K |H|10%z| 8| 4 [35/39| 44~ | & | PDIP |LQFP/PLCC
STC90LES12AD|3.6 - 2.0 0-80M| 48K [ 4352 | 3| 14~ |2| 13K |4 |10fz]| 8|4 (35/39| 44~ | A | PDIP [LQFP/PLCC
STC90LE514AD|3.6 - 2.0 0-80M| 56K | 4352 [ 3| 14~ [2]| 5K |%|10f7| 8|4 [35/39| 44 | 4 | PDIP |LQFP/PLCC
STC90LE516AD|3.6 - 2.0 0-80M| 61K | 4352 (3| 14 |2 A l106z] 8| 413539 4 | & | PDIP |LQFP/PLCC

STC90C58AD Z 71| 81 F Wl 44-pinff) £ 35 SR LQFP44 FIPLCC444), -4 PFQP44, {H & ANHER 18
PLCC44F1PFQP44%f 2, {3k FALQFP44 1) 2 .

BEFISTCH A ML BE R . BRACAS, $RTHERE, FAEREFEEMH, 4T H NS . STCA R
Jl A S0 RS FHLQRPAA/IN R 8 28 5 1 AL, A AR R 7= b BN, TR, THARE TR AR o
FHSTCHRBEFISTC-1ISP. exe T H MG 23k B AR RS B3 1637E H1 A QS R 2 ESTCAH IS B A HLRP AT
STCO0CS8AD R A A EIERIE [ 1, & AR (A a8, BalfaIeikacn, nliuoE £IMRE
REGD

W Flash# 5 R EBCN10 75 IR A E .
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1.5 STC90CSSAD RSB Film/MNY RS

. P‘-O/Tz/ADCOU vee [40] O>£O—> RGE/SVIZV
=] p1.um2Ex/ADCI P0.0 m Power On SW1
[]r1.2apc2 po.1[38] Cﬁl J‘CS
[Z]r1.3/aDC3 P0.2 1047] 10uF
[ p1.4/apc4 P03 <
[Jr1.5/aDcs PO.4 =
ﬁ []p1.6/rxD/ADCS PO.5
10uF==C1 Ep1.7/mxpiancy P0.6
9_|RST P0.7
10k []Rr1 [0 rsp/p3.0 EAP4.6
] mxorp3.t ALE/P4.5
) | PSEN/P4.4
| E R P27/A1S
@] rops.4 P2.6/A14
[ riress P2.5/A13
[Ce]wreps.s P24/A12
C2<4TpF [Z{ror37 P2.3/Al1
T8 | XTAL2 P2.2/A10
19 | XTALI P2.1/A9 STCY90CS58AD £ 51| A] H.4%
20 |Gnd P2.0/A8 Eﬂ{ﬁSTCS%(X/% )
C3<47pF

KT SN >
ERIRANZEX T AMHZ IR, C2. C3RiJ9100pF; ARdRANZEX1N6MHZIN, C2. C3/A47pF~100pF;
SRIRARZEX 1 9 12M~25MHz, 2. C38Jg47pF

1. BRZS S AL, HLZ5C1 9 10uF, FFHRT 10K
2. A% FH PR 0 52 o7 P R S S LK P P e b

5FP4. 6/EA:
M 4 ZT/000 (P4. 6), AR RIS
FF-P4. 5/ALE:

UL S RALE GAEBUE(S 5) . WATTEISP | mpappepshmipsi G © DEEREEI N ¢ SREET
BEsR 1 B AP4. 5 (WA B i)

BN T | BT | Tncunkif | Bzhee | e

P4, 4/PSEN: - B R HTRERER S S B AL
WM AL RELI/00 (P4. 4), AR i i " F{EF4.5 % {3 ALE pir

THAENESER: & 185 " EETHERRE G |5
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1.6 STC90CS8AD R 5 7E RS Al 4wz (I1SP)ELBY I FH 2% B 5]

STC ¥ 7 HIIELL R Li %, STC RS-232 #E g

01uF
T]c1+ Vee D>yce 2
OluF 7 v+ Gnd l1Gnd ®
3 o

—a]cer RIIN
01ur =
O R10UT
I HE]v- TLIN
IuF
! [ r2our T2IN
5 r21N R20UT [9 ; - -
] || pema s i) (s e sic isp
TRAHEX | i fr PR, AR 507
Sl Wcl HEFE P A R ML BLAE
O+fui-ri1
oO-+veu-vee A 1K _/
o+ui-rs.0 T_|P1.0/T2/ADCO Vee
O ULPs.1 7_|P1.1/T2EX/ADCI P0.0
O1-6nd
3_|P1.2/ADC2 PO.1
e 4_|P1.3/ADC3 P02
KT AT LR - b0
RS S, P1.4/ADC4 )
2. CBJ‘{/:y\jIOODF: R 6 |P1.5/ADC5 P0.4
X1N6MHZIN, €2, C3R 7_|P1.6/RxD/ADC6 PO.5
HATPF~100pF; SIRIE == 0,5 8_|P1.7/TXD/ADC7 P0.6
X1ﬁ12M~25MHzH¢, 2. [T rst P07
C3}\‘/j‘347DF k[ e MCU_RxD (P3. 0) 10 JRxD/P3.0 EA/PA6
1 ME TxD/P3.1 ALE/P4.5
1. BT AL, HIZ5C1A10uF, HUBLR1 J910K [z]ivtors.2 PSEN/P44
2. STCYOCSSAD F 41 B J5 L, RESETHHIA #2245 [ iNTiess P2T/ALS
45K-100K ~$iz F L ]34 P2.6/A14
[ruress P2.5/A13
16 |WR/P3.6 P2.4/A12
C2<47pF :—
[T ]rorp3.7 P2.3/Al1
USB+5Y TLOUT RITN GND XTAL2 P2.2/A10
— 1 H x
000 O 19 |XTALI P2.1/A9
20 | Gnd P2.0/A8
USB1 C3<4TpF n
1 5 A 8 e AR UL, R T g A ds B e, 7 (8427
33MHzPL BB, #IE P>
FAS F A R A AR

Vee

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

i PC_RxD(COM Pin2)

3]c1- T10UT
PC_TxD(COM Pin3)

SRS URN= =N
STC-TSPHK A 4% il
T HPER

FISTCEL A HL

REGHJE/USB +5V

SW1

]
=
Power On
M SIS S ([
L

| OuF

1

STC90C58AD £ 41| i HL AL STC8Ixx & 41
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1.7 STC90CS58AD R 5 E ik A

o IS .
LQFP44 | PDIP40 [ PLCC44

PO:PO LI BE AT VE Jof N /i b 11, AT /R b it/ B4 8 0 i 4 Ad
%o%muﬁ?ﬁA@%ﬁiﬁ,@E*ﬁy%?ﬁ%ébﬁﬁﬁ

P0.0~P0.7 3130 | 3032 | 4306 |0l Sopo(t At S0k ST AL (Ao o
I8zt bk 2 [AO~AT], ¥IELLI[DO~D7], MINTEF 4 Ediil
FH o
P1.0 FRAE/OT PORTI[0]

P1.0/T2/ADCO 40 1 2 12 TE I 2/ THEER 2 AN
ADCO ADC i \BIE-0
P1.1 FRAEI/O PORTI[1]

P1.1/T2EX/ADCI 41 2 3 |T2EX 5E I 2%/ T A 2 A/ 288 77 QA Ml A 38
ADC1 ADC %y NiliiE-1

Pl 2ADC) ” 3 . P12 FAEI/O1 PORTI[2]
ADC2 ADC #iy N\jiiE-2

L 3/ADCS “ . S P13 FREI/OT PORTI[3]
ADC3 ADC %y N3

PLA/ADCA “ S . P14 FRAEI/OTT PORTI[4]
ADC4 ADC iy NI 184
P1.5 FRAE/OT PORTI[5]

P1.5/ADC5 1 6 7 —
ADC5 ADC i NIBIE-5
P16 FrUEI/OI PORTI[6]

P1.6/RxD/ADC6 2 7 8 [RxD R VRO
ADC6 ADC i NIHIE-6
P1.7 FRAEI/OT PORTI[7]

P1.7/TxD/ADCS 3 8 9 |TxD £ VB Rk
ADC7 ADC i B iE-7
Port2: P2 #AT LA b, BERTESN /it O, Al /Ry es

P2.0~P2.7 1825 | 21-28 | 24~31 |frdtshik B 2640 T (A8 ~ A15) o P2 LIAENHI N /it L1, P2&—
ANSATHHE IR ]

P3.0/RxD s 0 . P3.0 FRAEI/OT1 PORT3[0]
RxD £ RO P i

3 1TxD ; 0 - P3.1 FRAEI/OT PORT3[1]
TxD Ef O Rk iy

_ P3.2 FRUEI/OT PORT3[2]
F3 2INTO SL LM R [haehiio, R R s T
_ P3.3 FRUEI/O1 PORT3[3]
F33/INTI S B B - P e e L L

13
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=R
I Rkl L
LQFP44 | PDIP40 [PLCC44
P3.4 FRUEI/OET PORT3([4]
P3.4/T0O 10 14 16
TO SERT 8%/ 1H L BS0/0 Zh
P3.5 FRUE/OET PORT3[5]
P3.5/T1 11 15 17 —
Tl SE I A /TR LI AR N
_ P3.6 FRUEI/OIT PORT3[6]
P3.6/WR 12 16 18 = — -
WR ANHEAR A2 S Bk
_ P3.7 FRUEI/OET PORT3([7]
P3.7/RD 13 17 19 = — -
RD AR A7 AR ik
P4.0 17 23 |P4.0 FRAEI/OT PORTA4[0]
P4.1 28 34 P41 FREI/OEI PORT4[1]
P4.2 FREI/O PORT4[2]
P4.2/INT3 39 R —— — -
INT3 AT, T R H P S A R
_ P4.3 FRUEI/OIT PORTA4[3]
P4.3/INT2 6 12 = — - -
INT3 A2, T B P T SR S
P4.4 FRUEI/OET PORT4[4]
P4.4/PSEN 26 29 32 = N .
PSEN AMERFR A7t A e 8805 5t 1 A
P4.5 FRAEI/OIT PORTA4[5]
P4.5/ALE 27 30 33 —
ALE HOHEBAT S VPS5 4 5] R/ g R I s N 51 B
Pa6TEE A iy 35 P4.6 FRAEI/OI1 PORT4[6]
OEA A I A B T
RST 4 9 10 |RST S
P 0 B 4 L B SR RO A B N g, 5 A A AR ) — A
XTAL1 15 19 21 B BB AN BRI, k5| A A0SR e )
NS
DAY 0 B B SR R 2 1 i e e, 2 AR AR R I 5 —
XTAL2 14 18 20 | M B BAE A AN B UR RS, g S] BIRT VR A, e
XTAL25 B XTAL N B B Bk 472 H o
vCCe 38 40 44 | YR IE
Gnd 16 20 22 |HEJREGUA, B

14
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1.8 STC90CS8AD ARG B FH I ER~TE
FIT A 3 2 T2 2 2503k J2 R P RoHS B2 5k

LQFP-44 %% K~

LQFP-44 OUTLINE PACKAGE

I‘ D (12mm) o
|A D1 (10mm) _
- g VARIATIONS (ALL DIMENSIONS SHOWN IN MM
J]_[“] [l [l [l [l [l [l [l “ A SYMBOLS | MIN. NOM MAX.
7 i\ \ A - - 1.60
—133 Al 0.05 - 0.15
! O —
— A2 1.35 1.40 1.45
— :
— cl 0.09 0.16
e . D 12.00
/=
— D1 10.00
— E 12.00
1 Jg 23 El 10.00
\ / v _ e 0.80
L y A biwlo 0.25 0.30 0.35
121 | b 22 plating)
L 0.45 0.60 0.75
€
0.80mm L1 1.00REF
9 < 0’ 0° 3.5° 7°
Y

0.25

GATE PLANE
SEATING PLANE T A

A

15
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PDIP-40 $355 R~ &
PDIP-40 OUTLINE PACKAGE

B D (2060mil) _ B
40 21 _
ok o o e o o i e i e e i e W r— A
A
D @) O 3 .
A v~
?UUUUUUUUUUUUUUUUUU% v
(@)
/ H \ H (\IA A
: i < < SEATING
Rl r_ \ 4 PLANE

i ) :}

!
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

16
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PLCC-44 :f 35 R ~)
PLCC-44 OUTLINE PACKAGE

|‘ He(17.526mm) A
E(16.586 Tl
< ( mm) > A2 N
17 7
OOOOOOO00OncT 1 _
A | £¢ +
18 [16 T
u i
d 0| ?4
[ 0
g o ¢ &
= e % 4 0 v 3
O 0 = =
( 0 5| T
[ il =
O ul
28 140 y [ —
OO0 OO O y
29 39 A
L =3
D
/ A/
% A @
o
—- )
Seating Plane DIMENSIONS IN
SYMBOLS DIMENSIONS IN INCH 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

17
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PQFP-44 33 R ~)
PQFP-40 OUTLINE PACKAGE

D(13.2mm) _
- HAH
< D1 -
44 34
RAAAAAAAAAE f
/
=0 s
== =]
=] e —
e o] 1
(== =] | —
| - — | E E. —
- = ] «@ —
[ = ] & —
0= = | £ —
== =] I
1 e m23 —
\ L
iEEELLLLL v 9
12 22
I ol |0:20MIN
0°MIN
= "
9
\ ¥V _ GATE PLANE
- — SEATING PLANE
Lig 0°
6] DETAIL A
SYMBOLS | MIN. | NOM | MAX. NOTES:
N - e 1JEDEC OUTLINE:MO0-108 AA-1
Al 0.25 | - | 0.50
m T80 | 200 [ 220 2.DATUM PLANE [M] IS LOCATED AT THE BOTTOM
/\ /N\[b /o plating)] 0.25 | 0.30 | 0.35 OF THE MOLD PARTING LINE COINCIDENT WITH
D 5001 13.20 | 1340 WHERE THE LAED EXITS THE BODY.
D1 9.9 [10.00] 10. 10
5 500 113 20 115 20 3.DIMENSIONS D1 AND E1 D0 NOT INCLUDE MOLD
o 59 T10 001010 PROTRUSION. ALLOWABLE PROTRUSION IS 0.25mm
L 0.73 103831093 PER SIDE. DIMENSIONS D1 AND E1 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 STC90C58AD & 5| 5 )l ép & M|

STE20 xx - xx xx — 40 x - X xx

| Eg 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

T ARSI

25 LAEAZR ] $]25MHz
35 TAEMIZ AT $|35MHz
50 : TAEAIZ AT $]50MHz

RAMK/J>:
AD: RAMf74352

PSRN, e
SUEAK=ZEST,  b52E8KEY, b54E16KFE,
582K, 512/248KFT, 5167264KF.

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

STC 12T/6T 8051

19
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1.10 FE{R B FALET $h XI5 A B R #E R ST (EMD —— = K15k

1. 25 IEALEB(S S % H -

STCIOC58AD 4118051 8 Fr Ml 4 FERAMAS HH 2 2% IEALEH Y 45k Th e 728 (R 5)
AUXR : Auxiliary Register (R 5)

Mnemonic | Add bit B7 B6 | BS5 | B4 | B3 | B2 Bl BO Reset Value
AUXR 8EH | name | UART Pl - - - - - EXTRAM | ALEOFF | xxxx,xx00
AEALEE SHrt (M HRGIES %, GES)
sfr AUXR = 0x8e; /* FEHHAUXR 25 A7 a4 Hbdl */
AUXR = 0x01;

/% ALEOFFAZ & 1, 25 1EALEMS Séa i, 32T R IEMIYERE, B A7LJE N0, ALE(S 5 1E 3 iy Hix/
B IEALEE S (N RBIES %, ILRwIES)
AUXR  EQU 8Eh - BRAUXR DATA  8Fh
MOV AUXR,  #00000001B JALEOFFALE “17 , 28 IEALE(S S,
ARTET R G RIEMT I R

2. AMESIEF R Z 2, 6TREIN: SEH805 LR HLAS A 1205 B, ke STCHY MY 5 7Y
8051 HAJTHLIEISPRRERAR T IS BN XA (S 6THE, BEAHLAREBAGE 1), W WTH AL
BRI AR B — 2, A R0 B AR P LI B Xt S0 57 1 T30

3. B HLN SR B R 2 1 2R R AR — 25 . FEISPEEFAE 7 I8 ¥4 0SCDN% M1/ 2gainT] LAA 2K
) BARG B P AL IS e T A0 2 %o A0 L B AR 5T, AEL LG IS 0 SR A R R B AN = T 16MHz . B WLk
SRR 6MHzZ I, AE0SCDNR A1/2 gain, B FFFEREMT, 16MEL & Ffull gain.

~Stepd/ R ERAENART A AN AEEED
Double speed / PR & BT/Y9{2E O 12T/E =
e A o & 172 gan 7 full gain

INE TN, 16MH: LT RASEIEASRTIA 1/2 gain
TAHBErL. 0/ 1 & STEAEC FT00ARTH, REBz) |

20
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1.11 BIXINFE—STCI0C58AD AFIE

1.

ft R AR
SATHAE < 0. LuA, ATHISMER AR ITeEE, iR e, 4RET AR

TR CRBAE[AD -
SAITIFE 2mA

1EH TAER .
MAITHFE 4mA — TmA

ft BRI AT A B e e, S TKER . ARSIt i RS B I e

21
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F2E FHEEAKREN
2.1 STC90CSSAD AT E KA A BIRER

STCY90CS8AD R 41 B Jy HLuf LLig AT 2R 44 A DARRMR DOFE, STl 2 AR AT
A 1B TAEREUR, STC90CSSAD R4 H. A ML LB ThAE 24mA ~ TmA, T LR
LAY ThFE 2 <0.1uA, 25 PR 2 (O B A AR =) R 1 S AR T FE 2 2mA.

2 PR A st R AR 0 N PR 1) B A7 4 PCONRI A WA A %5 1) . PCONAF A7 8 52 LA

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

POF: LEHEMAREA, BAHER)E, EREMARELNL , FTHPAE .
SCBRRI A BEHIWR EREL AR, RN EAMM NS AE 5 RN E AL, TN
WAETTHELL, SRR EE MR AL, T8 a0 T 73R

TEVIUE AR A, I
POF/PCON.4 /275 1

\

AT

SRE T 1L

P S 2 fr,

4@T@° SR AL S
AT K AR

PD: MHE IR, 3k APower DownfBiz, 1] pH &8 A W HL S i B0 B fik R e B, 9E N\ B2
RUBLICIN, NIRRT NS HR, BT TR 8hCPU. SEI 2%, ST DT Re i s 1L TR, RAE
ANE BT Ak SR TAE . 4 B nT AR i, RWIR S, AT IRFET . BEE
B MENIAE L, B DIFE<0.1uA o

IDL: KHE1, #EAIDLEB (FN), BRARFZARACPUMN &, CPURHATIES S, HART
REFBAFAT AT 4k TAE, BT BARAT— > e B

GF1,GF0 : FANEA TAEbRENL, T DR .

SMOD, SMODO0: HHJFE#EHITER, SHOFK, EHAENH.

22
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2.1.1 TRRNX EWUAEFER)

¥ IDL/PCON.OE A1, HAHLHEFANIDLE (FIH) B ESRERXT, NCPUTLLH 1k
TAE, ERSRFW . 8. AT OEMIERIBIT. WA AAESHER T 25 T/ER®RT
HBEHE—P“IDLE "#Afz: IDLE WDT(WDT _CONTR.3). 24IDLE WDTH# % B A1,
FBIER S WA 1H8, BIIE® TAE. JIDLE WDTHBIE“0"R, &1 1H05E I 4%
E “RBER” AT, BME IR TAE. fESWANT, RAM. HERIREH(SP). 71T
(PC). FEFPIRETF(PSW). ZNEH(A)EF A7 a8 B AR A 2 s . VO IR RS =5 N U oS
BIAR—ZI A 4IRS o 23 AR ST B 1 LI BT A Ah AL & 310 I #0847 (BRCPU G A TAE
A8 o AT — AN R AR, CEATER AT DK R R LML, B R ML R ER S . CPUKE 4k 2R34T
BN WBEAREA R T — %2

A WA T DR 2 A AT A — AN e T 7= A 2 51 R IDL/PCON. O A 4475 5%
MR 2 A 5 — MBS NI vk E s AMESRST S R AL, K B b m, 74
T, X PR s AL R A ARG SR T B IR R 24 B 10us, A REFEAEE AT,
FRKERSTSI B, SR E N, B ML FEF 0000HAL F- 46 1E# T4 .

2.1.2 #HERA/EHRRN

¥ PD/PCON.1E A1, B W3 APower Down (BirE) 855, At SR, 3
ARG, AR ER, BT ER8E, CPU, EmEs. &I M. BT 05 EIETE,
AR R WAk SR TAE . n A HAS I B B 4t Fe v P P 2R PR T, DUMEC A I L R B T 4R s T AR, &
M R TAE, #EANBHEERS, TETVOMN . SFRs (kI BE 27 A7 28) 4E 10k N\ bt e R AR
—ZIPPREAAE

T CPU M 5 AR 0 Ji 1) 41350 49 1A - INTO/P3.2, INT1/P3.3,INT2/P4.3, INT3/P4.2

FAh, AN AL EMCU M A 5 e i, 67 e B2 S5 FIMC UK M 23 /1 00 00H A FF
BHIEH AR,

B R GETC AR W IECRE S AL F A O RIS, T ) LR R R I I e AR

(71/0 &—%—N _Y_I 1 DX INTx

: Cl 5MQ
%1/ 0% 78 H /g/a Rl <=—— iz mstich
L7 B BT Ak A =

R A TO L E Se il B ob iR /58 BRSO E R, BB S iR ACLIE L
P HUE N ri SR A, K45 78 A I /O R AIG, T Pl 36 F BELR 125 it i B 28 C LK
Hio A CLIK BB /N 70, VI, AR IIINTx 237 A — AN N B b b, AT H Bl 5
Fi HUAAF R AR 2 e
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/] H AR F T ol P ) P R R 451 R */
/* */
/* --- STC MCU International Limited */
R V& (O EN DI LD T T N a A CEcct e — *
PEUN AR P A P BTE S E R g AR */
PEIERE R B E R AR T SR TR AR */
/* */

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

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

sbit Is Power Down LED INTO =PI177; //Power-Down wake-up LED indicator on INTO

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

sbit Not Power Down LED INT1 =P1"4; //Not Power-Down wake-up LED indicator on INT1
sbit Power Down_ Wakeup Pin INTO =P3"2; //Power-Down wake-up pin on INTO

sbit Power Down_Wakeup Pin INT1 =P3"3; //Power-Down wake-up pin on INT1

sbit Normal Work Flashing LED =PI1"3; //Normal work LED indicator

void Normal Work Flashing (void);
void INT System_init (void);

void INTO Routine (void);

void INT1 Routine (void);

void main (void)

{
unsigned char j=0;
unsigned char wakeup counter = 0;
//clear interrupt wakeup counter variable wakeup counter
Begin LED =0; //system start-up LED
INT_System_init ( ); //Interrupt system initialization
while(1)
{

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
//external clock stop

_nop_();

_nop_();

_nop_();

_nop_();

void INT System_init (void)

{

/!

/l

}

ITO
ITO
EXO0
IT1

=0; /* External interrupt 0, low electrical level triggered */
=1; /* External interrupt 0, negative edge triggered */

=1; /* Enable external interrupt 0

=0; /* External interrupt 1, low electrical level triggered */
=1; /* External interrupt 1, negative edge triggered */

=1; /* Enable external interrupt 1

=1, /* Set Global Enable bit

void INTO Routine (void) interrupt 0

{

if (Is_Power Down)

{

else

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

Not Power Down LED INTO=0; /* open external interrupt 0 normal work LED */
while (Power Down_ Wakeup Pin INTO ==0)
{
/* wait higher */
b

Not Power Down LED INTO=1; /* close external interrupt 0 normal work LED */

25
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void INT1 Routine (void) interrupt 2

{

}

void delay (void)

{

if (Is_Power Down)

{

else

/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 INTI1 =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_();
}
}
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void Normal Work Flashing (void)

{

Normal Work Flashing LED = 0;

delay ();

Normal Work Flashing LED = 1;

delay ();

I A1 T AR B (IS5 )

- 3 sfe s she sfe sfe s she sk sfe sk ske sk sk st ke she sfe st ke she she st s she sk st sk she sk st sk ske sk sk sieske sk sk st ke she sk ste ke ske sk stk sk sk stk sk stokokoskoskokok
s

;Wake Up Idle and Wake Up Power Down

- 3 sfe s she sfe sfe sk she sk sfe sk ske sk sfe st ke sk she st ke she she st sk she sk st sk she sk st sk ske sk st sieske sk sk st ke she sk ste ke ske sk st sk sk stk sk stokokoskoskokok
s

;/* --- STC MCU International Limited */
e VSO TNV T DT TR R C] 8 e ey o —— *
/IR AR PP P BRAE SC R 5] AR T */
SAELERE P O E R I TR SR R BORL SRR */
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

27



STCIOCH8AD £ 41| 1 Fr HLIE 7S

main:
MOV  R3, #0 ;P1 LED increment mode changed
;start to run program
main_loop:
MOV A, R3
CPL A
MOV  PlI, A
ACALL delay
INC R3
MOV A, R3
SUBB A, #18H
JC main_loop
MOV  PI, #OFFH ;close all LED, MCU go into power-down mode
CLR 1TO ;low electrical level trigger external interrupt O
; SETB  ITO ;negative edge trigger external interrupt 0
SETB  EXO0 ;enable external interrupt O
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

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

R NOP

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

WAITI:

SIMP $ ;dynamically stop
END
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22 B

STCO0C58AD R H WA AR E A7 7 HMNEBRSTEIIE AL, BA-EA, HEEA/ FHi
g, BIIMELL.

2.2.1 SMERRSTS|BIE i

HMEBRST 5| B AL A0 A AN S FIR ST 5| BN — % 98 5 (¥ A bk ot Wi SEELER A LA 2
fr. FRSTEALE WL = I AL RS 20 24 Bl i 10us 5, B ML Bt N ALIRES, KRSTEALE
AL IR Ja B R HLAS SR AR I MR RE 71X (190000HAR T 46 1% TAE

222 HREEN

PN HAEFEEIT SR YT, AN SERRTER, TELMERILRAREN (G5
Z—) , fEGE8051 B A WL TR AF bR SRR ThfE, - A2 F AL S B, S P R R
BRI BLSTCHHE H (35 5 T 805 AR HE 7 /7 2SR 3 in ISP CONTRAFIA T RE 7 A7 2%, SEHL 1 1t
ThRe. FP R A A HIISP. CONTRAFIA I e 25 47 25 11 H A A7 SWBS/SWRS T il LA R 4t
BT .

ISP_CONTR: ISP/IAP¥ |25 77 %4
SFR Name SFR Address | bit B7 B6 BS5 B4 B3 B2 B1 BO
ISP CONTR E7H name | ISPEN SWBS |SWRST - - WT2 WTI1 WTO

ISPEN: ISP/IAPINfE 47 o
0: 2Z%51FISP/IAPEE/ 'S /4 [:Data Flash/ EEPROM;
1: SRWISP/IAPE/ S /# [ Data Flash/ EEPROM .
SWBS: #iFiBEM N R X G 300), 852 MNISPFEFIX B 5h(1). B 5 SWRSTH AL &
AT ASEEL
SWRST: 0: A#EAE; 1. PERERFEA, WFEHINEE.

s I PR F AR 77 X (AP X)) 3 A 2 A7 - D046 31 P R R R X (APIX) TF R HAT FE T

MOV ISP _CONTR, #00100000B ;SWBS = 0 (i&#APIX), SWRST = 1 (K& A7)

s MRS ISP IR 78 17 X A AL DI 2 P AR T X (APIX) AR HATIR 7

MOV ISP CONTR, #00100000B ;SWBS = 0(i&F¥AP[X), SWRST = 1 (1) -
s P S AR 7 IX (AP X)) 3 B2 A7 - V)46 31 R G ISP 45 R 7 IX AR HAT AR 7 7
MOV ISP_CONTR, #01100000B ;SWBS = 1 (i£FISP[X), SWRST = 1(3KEAL)

s MRS ISP I 78 17 X A AL I D1 B R R ISP 588 15 XA PATRE T

MOV ISP _CONTR, #01100000B ;SWBS = 1 (#&#ISPIX), SWRST = 1(#Efr) -
KGN RGRAL, A NRRIIRE T A S d = B A BV E, VO awiihil
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HAREAERIRS

- o T Lomb /LI | 6 LI R
et e . WA | WA (5
ADD A, Rn |&Affas N AEEN RINAR 1 12 6 2%
ADD A, direct | EL4ZHIIE oA FEAR B R nds | 2 12 6 2
ADD A, @Ri |[A[FERAMAR FEHE I 2 R ne% 1 12 6 2%
ADD A, #data [SZRIINZ]E NS 2 12 6 2%
ADDC A, Rn [|Ff788 A HEAINE] 2 n4% 1 12 6 21
ADDC A, direct |E fzthbl 57 ) S Ay dEAL NS R nds| 2 12 6 2%
ADDC A, @Ri |[AJ4ERAMMA 45T HEG N3 20 4% 1 12 6 2%
ADDC A, #data |S7RIECHBEA7 N 2] Bon g 2 12 6 2%
SUBB A, Rn [RIN#8F 5010k 25 1748 N2 1 12 6 21
SUBB A, direct [S &% E 07 5k B b ST N | 2 12 6 2
SUBB A, @Ri |2 088 (508 I ZERAM A Y P 25 1 12 6 218
SUBB A, #data |BNaeaf Ao or RI%L 2 12 6 21
INC A EiEryiil 1 12 6 21
INC Rn AATARINL 1 12 6 2%
INC direct IERES: 1 RS 1D 2 12 6 21
INC @Ri ] EZRAMER 7T 1 1 1 12 6 24
DEC A EiiE 24 1 12 6 21
DEC  Rn Eiez sl 1 12 6 24
DEC  direct IERES: b RS | 2 12 6 21%
DEC  @Ri B FERAMER TG 1 1 12 6 2
INC DPTR  [Hhhl 25 A7 #5DPTRANL 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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The WDT period is determined by the following equation 7 | J 3 Hi i [H] 1155
A1 M3 H ] = (12 x Pre-scale x 32768) / Oscillator frequency

BB A 12MHz:
1038 ) = (12 % Pre-scale x 32768) / 12000000 = Pre-scalex 393216 / 12000000

ps2 | PS1 | PSO P%Zf%e WDT overflow Time @12MHz
0] 0| 0 2 65.5mS
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 | 0 | 1 64 2.0971 S
T | 1] 0 128 41943 S
L1 | 1 256 8.3886 S

B4 N11.0592MHz:
E T3 H i TA)= (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 2.2755 S
1 1 0 128 455118
1 1 1 256 9.1022 S

MRS NEE TS, ATTERSH R 7 B TESTC-ISPam AR #% HHOW & T I I~ firos (115
Ho

IR | e T | BT | 4 TNcuAl | SEnge | 1se ommc

BRI BEMEE s © BRERXE R ¢ BluxE R
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AR, ARENTER ETUEENR
/*

*/
/* --- STC MCU International Limited */
/% —en RSTCOOCSSAD F 514 1 4L 7 110 e Bt I A R
ALY 3 I Y Jocl e s I D che 7 ) N — */
/% WEERE T R e AR B 1 2 AR I TR AR - */
Jx */

s ANV R FEFFAESTC-ISP Ver 4.86.PCBH) T #ci f2 L H Rl il #16H LAFIRSAEPT O R EoR
AT R o I TE] = (12 * Pre_scale *32768)/Oscillator frequency

WDT CONTR EQU  OEIH A 1Ak
WDT_TIME_LED EQU P15 FH P15 P T I TR 7R AT
AR T B TR AT ER 2R 7% KT o 0 T P ke 2K e e ) K FE o
WDT_FLAG_LED EQU  PL7
FPL TEEMIE T M E AR ST, s se R N T 1 = AL

Last WDT _Time LED_Status EQU 00H A B, AR T T S TR KT i B — YOIR S A
: WDTE AL 8] (Bt FH 1) Oscillator frequency = 18.432MHz) :
; Pre_scale_Word EQU  00111100B HO, JHBIE 1, T =32,  0.68S
Pre_scale Word EQU  00111101B B0, JABNE T, T idi=64,  1.36S
:Pre_scale Word EQU  00111110B HO, BENE I, T s=128,  2.72S
;Pre_scale Word EQU  00111111B HO, HBE M, P 4E=266, 5. 44S

ORG  0000H

AIMP  MAIN

ORG  0100H
MAIN:

MOV A, WDT CONTR SR S AR TS AL

ANL A, #10000000B

INZ WDT Reset WDT_CONTR. 7 = 1, FHIIMIEAL BREZIET IS AT
;WDT_CONTR.7 =0, LHELL, #8350, RAM¥LIG N 2 N EEHLE

SETB  Last WDT Time LED Status ; B,

s WIGRALE T 36 H B TRL PR 2 KT ARPIRAS A7 = 1
CLR  WDT TIME LED s A, SEAE T N (R RN AT
MOV~ WDT CONTR, #Pre scale Word AZNE T
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WAITI:
SIMP  WAIT1 EAPATARE G P, ERE T 103 H E AL
;WDT_CONTR.7 =1, &I MIEAL, #UH3), RAM HooABAAE, NELHTE
WDT Reset: CEIRSEAL, )58
CLR  WDT FLAG LED AT ITERL, SR TG B S AT
JB Last WDT Time LED Status, Power Off WDT TIME_LED

N LVRRKAHRLIIAT, 052 AH ST
RYEE TR A TR T 1 — VIR S AL B WDT_TIME_LED 4T,
A ERGEARREIE K, B LIRS

CLR  WDT TIME LED s B RRE KA IR i 2 T VA B TR 7 kT

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

SIMP  WAIT2 EAPATARE G FHD) . ERE T Vi H = AL
Power Off WDT TIME_LED:

SETB  WDT_TIME_LED s B CSEAR YOI R T 1 v A I (AL FE 7= AT

CPL Last WDT Time LED Status DR T R IS TR RS AT ) — DOIRES A B
WAIT3:

SIMP  WAIT3 EPATATE R 5P, ERE T = AL

END
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225 REHEMMRBEENEN

AR e

| S HUELE AT R P 0000HAL TR A
SR T polepatie

W EHIRESETII | MRS WA FEFF X 0000HAE TG FLE K
A A B A TR

L X ISP_CONTRAF | ’ . -
pay INZ T I\ ]
ﬁ%%Amme%k%EgéM%FﬁWWMWL%%E%ﬁﬁ

A

EAYSEIF=EIA

I XTISP CONTR | & RG M RGISPI 1512 7 X IR AT 72
FERIENCOHT ALK |7, KRB SR IISP R A G, &%
=X A SRR X AT SRR

— - RGN GISP I R K ST B T e
‘AD DA /\é ']E" = =
RRBRAL zg%;gﬁiﬁﬁ o KRR S ISP F 8 SR, 2
2 5 P B
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BIFE HAFHESFRIFIRIIEES F25(SFRy)

STC90CS8AD F FI| . 7 ML IR F7 A7 fith s RN A A7-h #5342 5 M2 gm ik 7). STCO0CS8AD %
S ALBR BT LAVT i) Fr_EFlashfefig 2 4h, i v] LG ] 64K B A5 AR 7 A7 fifi %5 o STC90CS8AD
RV WL A 43527 B A7t as, HLAEWEERLZ 48 F R4y S bk 23 (). P
RAM (256771) FINEH FERAM (4096 F717) o 554k, STCO0CS8AD F 4 . i MLk 1] LA 171 7E
AN TEI6AKBAMT B A7t 2% o T4 T AR ILFE 7 A7 A A AR AP 25

3.1 IEFFiEE

R AfGs H TABH PR T BIRREEEE . STCO0CS8AD R 41 M AL &% T
AK~6 1K I FlashfR F 75 2% . STCOOCS8AD ZR A1 & Fh A 5 B4 B HLIK B P FE E Flash /7 i 25 1
Mokt R AR

Type Program Memory
3FFFH STC90C/LE51AD 0000H~OFFFH(4K)
16K STC90C/LE52AD 0000H~1FFFH(8K)
Program Flash STCY90C/LE54AD 0000H~3FFFH (16K)
Memory STC90C/LE58AD 0000H~7FFFH (32K)
(4K~61K) STC90C/LE510AD 0000H~9FFFH(40K)
0000H STC90C/LE512AD 0000H~BFFFH(48K)
- e STC90C/LE514AD 0000H~DFFFH(56K)
STCOOCSAAD L Jy HLAR 7 {7 ffi &% STC90C/LE516AD 0000H~F3FFH (61K)

BRAEMENE, BFiHEE (PC) AN N0000H, MO000H H o T i AT F2 /7 -
STCOOCHSAD B F WA T EAS| I A 1 A2 V75 1) Fr A R PR A0 38308 2 5 ) P AN R A7 i B . 24EA
gl I PR, 0T STCO0CS8AD L L e Je Ui In) i AR P A7fi o, UPCHI N AT v W2
JFA A B YE I ET,  RGues H Sh# B AMEF A7 . LLSTCO0CS4ADH FHLAM], 43
EAB| B v, B0 R LR 56 M PR 7 A2 i 28 O 0000H B T TR AT R R, 24PCH P 2 it
SFFFHRN F 4t H 8% 21 v AR A R EUE 4. GHT SRR 3476 2% 1) i ik A4000HTF 46

S AR T R 25 FE N T e CURR Fh W 1) &) A T RE P A7 i s F ot . fERE A7t as
AW — AN N Db, SR A IR RN S, R LS E shBkE B A B
(R R TN T AT R o A0 R BT O F HH T AR 45 F2 7 (N T b ik /20003 H, 52 I 88 /11K ds
O BBF AR 55 F2 37 AN 1] i ik 2 000BH, #1345 Hh BB 111 mp 087 R 45 F2 2 (N 1 MLkt f20013H,  5E I 2%
/RS LA R T R S5 FE PR RO N 13kl 200 1 BHZS . 5 22 1) P T AR 45 R AN 1 ki (e B g )
DB R T T o ER TR AR R TN C ek R [ B X 1) (84N 1) BB, — M L R ik RAT
SRR W RS RE T, BRI, — e r bR S R X s — S S AR 4R 4, TR ELIE
A5 TR0 T IR 45 2 3 10 2 ) 2 347

T2 Flash{7-fif 8% AT 7F 28 )R I FE4E 510 5 LA L, S 17 i i A R 35 1 A0 (4
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3.2 HIEFESS(SRAM)

STC90C54AD F 5 H Fr LN FEE K 1435277 RAM, AT I 47 JBORE Fr AT 14w [ 45 R A
FEHHE . N RO A i S AE M BRIZ 4R B A7 Dy AN bk A TR] . Y EIRAM (25675 715) AT #B Y™
JERAM (40965-75) o ILAF, STCIOCS8AD ZH H i HLIL 1T LA I 75 Fy SM™ Ji& ) 64K BA I Bl 40405 47
fiti 4 o

3.2.1 HERAM

PERAMBE 256 271, AT N3N K128 FTHRAM (51848051 A) . =128FH
RAM (Inte | 7E8052H ¥ & 7 51128 FEFIRAM) SRR I BE AT A7 2% X o (K128 717 I B4 A7 fith 2 B ]
B Fh ] A Fhk. m 1287 TRAMS Rk Th e 25 17 a4 X S A AH R g stk s B, 0 4o
F80H~FFH, Hhhl- 25 [a] BARSRAN R B, (EF RS, 6 8 A [ i 54k 5 20 BAIX
4re 128 FTTRAM W AEIaIEE Tk, HREkTh R A7 28 X AT B -0k

N IERAMII 25 R 0 B s, Hulk Y8 2 00H~FFH .

FF 7FH
1o i FEIR I RE 2 A7 2%
] 138% ™ (SFRs)
P ERAM 30H
‘ 2FH
;31(:) ot Al Fhk X
112857 1FH
AHRAM 18H LAEAL 3 VTH
00 10H TAE4 2
- Tm 1 |OFH
P RAM 08H 07H
oor L_L1E4L 0
fR128FT [ HBRAM

{128 T RAMELFRIE FHRAMIX o 3 FHRAMIX. XL ] 73 8 TAE B fF e i IX, mlfiSthkX, &
RAMIX FOHEAR X o TAE 2717 2341 X ik MOOH~1FHIL32B (F2745) 870, 43 N4d] (g — 4/ —
M), A TSI TIEZ 45, 95 NR0 ~ R7, (HETARMYE(E., &
A TAE RS 4, LR EEEEEE . RO~RTZH A M e, RO RN HEAER
R . FEFIRESTPSWEE2s F RS IARSOZH & V€ 4 uifd H I TAE A4 . W R HPSW
FAFREIANH . AT SRR X F bk M20H ~ 2FHIE 164N 75 89T . 20H~2FH 76 B ] [ 7 38 RAM
BT — R AR RG] DO B AT A — A, B, FE12847, BT RH B [ ik v ]
00H~7FH. £l F Z00H~7FH, PHIRAMAL 128775 1)tk th /2 00H~7FH; MAMRE, —
FHuhE AR, bR b T B AR XA Az HuhESg R e — AN, T Uk [
—/NFENRIG, ERP P EHARIEA X . N EBRAMA 30H~FFH H. T 2 A 7 RAMAIHE #%
X.o —ANSOLIHERRFEET (SP), FTHaMMERX . A HLEN )G, HEARIRESPNOTH, &M T
TAERAFERAOFIRT, Kk, FH P WG TR 738X SP BAIME, — Mk B 7E8OH L& [
JCHNH .
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PSW : EEFREFEHEFS (AT
SFR name | Address |  bit B7 B6 B5 B4 B3 B2 Bl BO
PSW DOH name CY AC FO RS1 RSO oV F1 P

CY : tp&fr. SHATINEIZER,, YEESMEIBTAL A AL, BT RIS E i b A (S AL,
CYAL; JR2Z RO

AC : BEHOZEENAL . BHATINEIEERS, YB3 A, BT IREIE BB E AL, ACHT;
RZ N0 VBB ALAR EACK H 872 9 1T BCDRS VA . ks B % .

FO : HM/4a&EL70,

RS1. RSO: TAEZFFAFaRlfiksfrr, Wk

RS1 RSO A H A B TAE 95 A7 25 4L (RO~R7)
0 0 02H(00H~07H)
0 1 1£H(08H~0FH)
1 0 22H(10H~17H)
1 1 34 (18H~1FH)

OV : i thbr &AL
Bl : fREEANL
F1 : HP#RELL

P FEAREN. ZARESIA LRI BN EFACCH LN B A Y . A BmEgACCH LA
Houar s, WPEL 2 R INERACCH KN B BE (BAH0M I, PAZA0

HEFFE £T(SP):

HERRARET & — 8L H &7 88 . B HHERR T AE N RAMR R AL B . REENG,
SPHIGEAALOTH, A3 HEAR S5 L HOSHEE LI 4f, 5 E08H~IFHH Gl & T TAE S A7 a4
1~3, HAERRT BT B L (X, D)5 ar e SPAE 2% Ay 80HE B K IME N L . STC90CS8AD #
HIE R WL HEAR A 0] AR K, BRI NHERR S, SPIARE K.
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3.2.2 IR RRAM (432 E2AER, B3 25N, FAMOVXifio])

STC90CS8ADH AL WBR T A 256 71T N HIRAMAL, IR 17409671 19 &
RAM, HihtyEFE Z£0000H~0FFFH. 5[] N34 FERAMAY 5 VA AL 45805 1 ¥ ML Il Ah T FERAM
7 A ], (HRASSEMIPO . P20, P3. 6. P3. THIALE. 7EV 4B =0, WY ERAME i
MOVXF4 i), EIfEH” MOVX — @DPTR”E(#"MOVX @Ri"#§4VUil. (ECIESH, wlff
FxdatafE P/ RMEIR], 1”unsigned char xdata i=0; 7.

R HLA IR FERAMAE: 75 1T LAV 7] 52 4 B 75 47 2 AUXR (it A8EH) H FEXTRAMA 425 il o
STCI0C58AD Z 1| . - HL8O5 LR Fr L 4 FERAMAS B )2 2% |- ALER Rk D e 29 17 o8

Mnemonic | Add Name 7 6 5 4 3 2 1 0 Reset Value
AUXR | 8EH |Auxiliary Register [UART P1 - - - - - | EXTRAM | ALEOFF | xxxx,xx00
EXTRAM:  Internal/External RAM access P EB/ AP ERAMAR EX

0: PIFEF FRIIEXT RAMA] AFEEL.
7EOOHZEFFFHER IC (4096 735) , 488 FIMOVX @DPTRE A1 1], i 3 1000H [ Hiu kil 2 ]
BT ) AN AL 2% (57 L000H . JG) , MOVX @Ri R GEVS M O0HZFFH A G

1: External data memory access. FMEREIE(FA(EIRAEEL
AMEREARAT AR AP, 25 1007 1) PUEBHFERAM,  EEFMOVX @DPTR /MOVX @Rif)

s FH i) 80528 11 AL
OxFFFF FFFFH
SM RAM
63KB
HhE 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
ALEJEI 8 5 1/ 6 S IR 5 7E 12006 PSRN, 7.6 IR B s 4 s 18] 5 19 1/ 3
ST ESERCR
1: ALE is active only during a MOVX or MOVC instruction.
ALEJAERATMOVX or MOVCIR A I A i Hif5 5, 4Pk 2. FRAR T R GRS S HENT

UART PI1: 0, E{7J5AUXR.7/UART P1=0, #: 17 [I/UARTYEP3 [1[RxD/P3.0,TxD/P3.1]
1, @it % BAUXR.7/UART Pl=I, ¥ H 4T I/UART M\P3 CI 4] #: 2P 1 11[RxD/P1.6,TxD/P1.7]

FAh, TEVIR Y RRAMZ AT, P IR FHRAE RSk P R P ESTC-1SPgR F2 4%
WHE, N EY EBAUX-RAMY ], 0 FE s

Stepd/ R4 WRASENAT T “IENT PHETEDR

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

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

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

([ i masmn.  © BihEm ¢ aehncEREs | |

T THFA PR R TSR lash K —3H80E ¢ YES & HO
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MNHRRBIMEZE QL) -

s U o] YT 2 R EXTRAM

BTSRRI D R A A7 A A B (TG 7 0

AUXR  DATA  8EH: a3 FAUXR EQU SEH5E X
MOV AUXR,  #00000000B;  EXTRAMAZiEN707, sk bG8 0”
SMOVX A, @PTR/ MOVX @DPTR, AF54 1]V in] N34 FE IEXTRAM

:STC90C58AD % 41) 5 (00H — FFFH, 3£409657)
;MOVX A, @Ri /MOVX A, @Ri #54W] BV M NP B RIEXTRAM
A FH I 45 4-STCI0CH8AD R 51 H BE T 1] P4 54 i EXTRAM (00H-FFH, 3
;2567 ; 5 N B EXTRAM
MOV DPTR, #address

MOV A, #value

MOVX ~ @PTR, A

SO YT RE UEXTRAM
MOV DPTR, #address
MOVX A, @PTR

STC90C58AD % %)

. IR #address < 1000H, WZEEXTRAM A4 “07 W, ViH#EE_LAIENES, 24 EAESMNBH
IHLEXTRAM

o W #address >= 1000H, NS5 R4 FE AN B IRAM 5E1/0 %5[A] (400H—FFFFH)

MMAUXRZFAZ 2L (B t 14255467 (RPEXTRAME. ‘17 B, ELEEUS i W3 _b 78 B0 B WLAN 8 (K 6 AK B 3
174 25 18]

MMAUXRZFAZ 2L (9B t 142551467 (RPEXTRAME. “0° B, Si a4 b 76 B B HL N 38, 38 48 L 7E 4k
S A B 4748 423 1A] [0000H-OFFFH, 340967~ AUX-RAM) , b hil- 4% (]38 1 OFFFHIN 747 [ 438 F 78
B HUAINEE, 2 4R AE AR B BE A7 it 2 ).

CiEs:
Fpdatajs B {28 &7 ) B2 5 HL PS80 R (19256 715 AUX-RAM
Fixdataj BH A8 f s 1) B LA 64K B 2 8]

ARV A N Y BOEXTRAM |, BAR: 28
MOV AUXR,  #00000010B; EXTRAMAZ il 4 ¥ & 717, 2% 1175 )] EXTRAM, AR 5

AL RGN AN e T 1/080# Fl ik 2535 2 D RAMIX, A I 5 1 9 8  Ji€ AV EXTRAM
WAL EA R, KA E N7, 2RV B AR R IEXTRAMAE AT BL ¥

Rezig -
HSAHI B EAUXR 25 7 25 B ] ELBEFIMOVX. @DPTR 454U I L A 345 R UEXTRAM, i it
RAMZE 8], K77 1] i A BT, W15 RGN 7 SRAM, T S2Brfdi FH iR 45 8]/ T-1024/256 77, T
T B SRAMAS 2, HL T4 2 STCE2WV256, 1S620256, UT6264%%.  FH 4N EHMOVX A, @Ri
/MOVX @Ri, AFEA1 1] b P34 i IEXTRAM, X BE H RS 191 2567 199 FEEXTRAM, {H 1] 5
(FEA Ny &
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MHREISE (C BT -
/% Vil T FEFEXTRAM %/
/% STC90C58AD £ 414y (00H-FFFH, 3£40967 %54 JE [FIEXTRAM) s/
/% FRE R DI Re ST A AR A (C B F ) #/

sfr AUXR = 0x8e [HIRA T B EAUXRE A A IJAUXR - %/
AUXR = 0x00; /%0000, 0000 EXTRAMAZIH0, Hesi B SALI AT N0 */
unsigned char xdata sum, loop counter, test array[2048];

[ KRB FEWI xdata RV ELHYT A A BT AOEXTRAM/

/% A WY RIEXTRAM %/
sum = 0;
loop_counter = 2048
test_array[0] = 5;

/% PN R EXTRAM %/
sum = test arrayl[0];
/% STCI0C58AD £ 41 :
W #address < 1000H, JIFEEXTRAM fi72ky “0” B, Vjm43 LAE NS, 24 E1Esh
BB HEXTRAM
W #address>=1000H, & S& V5 R 43 LAY FE ORAMER T /045 (8] (1000H-FFFFH)

*/
AR LT 10 NS FIEXTRAM, s

AUXR = 0x02: /% 0000, 0010, EXTRAMAZ %A “17 , 2% 113)5 [Al[EXTRAM, LL[55 2/
HEEH P RGN ANSY R T1/0 B0 H & IR 2 R X, A 5 1
EXTRAMIZ#5 EA 9, BIHALEN “17 , 28T sy R (UEXTRAMER FT LA 1.

AUXRAZE R & 72

FriERE, B2 EREH “MOV AUXR, #data” £5, MAZEHSEZOEIED “88, 5, AK”
RO AR EE, i, s mBE e, HAESmmEam “a, 5, A7, S1EARE
T B R

KT WY FERAM:

— W AN EEAE TSP T #E e I i de 156 5 AL P BB JERAM, - BRI AALAT PV S A7 i B 2 S VP 1)
¥ FERAM, B 47 J5AUXR. 1/AUXR. EXTRAM = 0, 2456 FH L P9 359 FERAM, T A3k 2«

TEISP AR 7 I ik 5 TEISP R EAE7 I i %

“ RV IR AT FERAM” “AE 1T IR YT ERAM”

S SRV IR] YT JERAM SRR b 18] T FERAM

Je A b ) T R RAM S SRV 0] Y39 FERAM

AUXR. 1/AUXR. EXTRAM
AUXR. 1/AUXR. EXTRAM

I
— O
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STC90C58AD Z 41 . AL N E ™ e RAMYE 7~ F2

/% ——  RYEORFEFTESTC-ISP Ver 3. 0A. PCBIY R #kgmfe T H P it

/x —— WURTEAERR  ob TR, VAR PR T T MR SR AR — %/
e e BRSO o B LR, SR ) T ok R VR R — %/

#include <regb2.h>

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

sfr AUXR = 0x8e;

sfr AUXR1 = OxaZ2;

sfr P4 = Oxe8;

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 = 0Oxe6;
sfr ISP CONTR = 0xe7;

sbit ERROR _LED = P175;
sbit OK_LED = P1°7;

void main ()

{

unsigned int array point = 0;

/% JAREZH Test array one[2048], Test array two[2048]%/
unsigned char xdata Test array one[2048] =

{

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

0x06,
0x0e,
0x16,

0x07,
0x0f,
0x17,
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0x18,
0x20,
0x28,
0x30,
0x38,
0x40,
0x48,
0x50,
0x58,
0x60,
0x68,
0x70,
0x78,
0x80,
0x88,
0x90,
0x98,
0xa0,
Oxa8,
0xb0,
0xb8,
0xc0,
0xc8,
0xdo0,
0xd8,
0xe0,
Oxe8,
0xfO0,
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,
Oxfe,
0xf6,
Oxee,
Oxeb,
Oxde,
0xd6,
Oxce,
0xc6,

Oxla,
0x22,
0x2a,
0x32,
0x3a,
0x42,
Ox4a,
0x52,
0x5ba,
0x62,
0x6a,
0x72,
0x7a,
0x82,
0x8a,
0x92,
0x9a,
Oxa2,
Oxaa,
0xb2,
Oxba,
0xc2,
Oxca,
0xd2,
Oxda,
Oxe2,
Oxea,
0xf2,
Oxfa,
0xfd,
0xf5,
Oxed,
Oxeb,
0xdd,
0xd>5,
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,
Oxdb,
Oxe3,
Oxeb,
0xf3,
0xfb,
Oxfec,
0xf4,
Oxec,
Oxe4,
Oxdc,
0xd4,
Oxcc,
Oxc4,

Oxlc,
0x24,
0x2c,
0x34,
0x3c,
0x44,
Ox4c,
0x54,
0xbc,
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,
0xcb,
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,
0xc2,

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,
0xf6,
Oxfe,
0xf9,
0xf1,
0xe9,
Oxel,
0xd9,
0xdl1,
0xc9,
Oxcl,

0x1f,
0x27,
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,
Oxe8,
0xe0,
0xd8,
0xdO,
0xc8,
0xc0,
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0xbf, Oxbe,
0xb7, 0xb6,
Oxaf, Oxae,
Oxa’?, 0xab,
0x9f, 0x9e,
0x97, 0x96,
0x8f, 0x8e,
0x87, 0x86,
0x7f, 0x7e,
0x77, 0x76,
0x6f, 0x6e,
0x67, 0x66,
0x5Hf, 0xb5e,
0x57, 0x56,
0x4f, 0x4e,
0x47, 0x46,
0x3f, 0x3e,
0x37, 0x36,
0x2f, 0x2e,
0x27, 0x26,
0x1f, Ox1le,
0x17, 0x16,
0x0f, 0x0e,
0x07, 0x06,

b

unsigned char xdata Test array two[2048]

{

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

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

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

Oxbc,
0xb4,
Oxac,
Oxa4,
0x9c,
0x94,
0x8c,
0x84,
0x7c,
0x74,
0x6ec,
0x64,
0xbc,
0x54,
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,
0xbl1,
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,
0Oxa8,
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,
0xd0,
0xd8,
0xe0,
Oxe8,
0xf0,
0xf8,
0xff,
0xf7,
Oxef,
Oxe7,
0xdf,
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,
0xc3,
Oxcb,
0xd3,
Oxdb,
Oxe3,
Oxeb,
0xf3,
0xfb,
Oxfe,
0xf4,
Oxec,
Oxe4,
Oxdc,
0xd4,
Oxcc,
Oxc4,

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

0x2d,
0x35,
0x3d,
0x45,
0x4d,
0x55,
0x5d,
0x65,
0x6d,
0x75,
0x7d,
0x85,
0x8d,
0x95,
0x9d,
Oxab,
Oxad,
0xb5,
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,
0xf6,
Oxfe,
0xf9,
0xf1,
0xe9,
Oxel,
0xd9,
0xdl,
0xc9,
Oxcl,

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,
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,
0x5f, 0xb5e,
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<2048; array point++)

{

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

Oxbc,
0xb4,
Oxac,
Oxa4,
0x9c,
0x94,
0x8c,
0x84,
0x7c,
0x74,
0x6c,
0x64,
0x5c,
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,
0Ox6a,
0x62,
0xba,
0x52,
Ox4a,
0x42,
0x3a,
0x32,
0x2a,
0x22,
Ox1a,
0x12,
0x0a,
0x02,

0xbh9,
0xbl,
0xa9,
Oxal,
0x99,
0x91,
0x89,
0x81,
0x79,
0x71,
0x69,
0x61,
0x5H9,
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
1
while(1);

0xb8,
0xb0,
Oxa8,
0xa0,
0x98,
0x90,
0x88,
0x80,
0x78,
0x70,
0x68,
0x60,
0x58,
0x50,
0x48,
0x40,
0x38,
0x30,
0x28,
0x20,
0x18,
0x10,
0x08,
0x00
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3.2.3 AJSMERY R 64K Bytes (F15) BB 1% 28

STC90CS58AD Z A H i WL AT 1™ JE 64KBA M #5405 17 1 25 AL/O I ) g

fif S 11, WRERDTE 52 A 2L

MOVXFE A U5 [ B EAE NI, 225 ARSI R N9 RE 2048 7 HRAMIN , DA E 97 2
W%, CLEVCE RRAEYT W HIE R R Sy s AR A 2L

o VTSN AR AT

T N
. - I 1STCI0C58AD & F | 2 =4
MOVX A,@Ri R BRSNS AT ERAM, (8fAzibdl) ENBNSE | 1 12 2%
MOVX A,@DPTR [iZ4E FLEANBAIF AH JERAM, (1647hE) i N Enad| 1 12 21
MOVX @Ri,A BUMZREZ L AEAME R A AP JERAM (847 IE) 1 12 21%
MOVX @DPTR A | R nasii2 % FAESMBE A WY ERAM (1647 ) 1 12 21%
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3.3 455K IIBEF 723(SFRs)

REER T RE A7 A7 4% (SFR) & FHSR XS Fr 9 & DR Bl AT A 3 . il . M WL 000 4% o) 27 A7 4 AR
BT, & MFRIIEEMRAMX . STCO0CSSAD £ 41 ¥ A KL N [ RF ik oh it 27 4728 (SFR) 5
i 1287 T RAMBRAL L F AR (R Ay s bk Y BB, #4 FH SOH~FFH, {HAF 3K T RE a7 47 4 (SFR) 20 E.
B FhEAR A Vi .

STC90C58AD F F1| 5. Jy LIk DI e 25 47 2% 44 FR S bk Bk G i R R o

0/8 1/9 2/A 3/B 4/C 5/D 6/E 7/F
OF8H OFFH
OFOH B 0F7H
0000,0000
OE8H| XICON 0EFH
0000,0000
OEOH 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 P4 ADC_CONTR | ADC_DATA |ADC_LOW2|[0C7H
x111,1111 xxx0,0000 | 0000,0000 | xxxx,xx00
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 P1 ADC EN|097H
1111,1111 0000,0000
088H | TCON TMOD TLO TL1 THO THI1 AUXR 08FH
0000,0000 | 0000,0000 | 0000,0000 [ 0000,0000 0000,0000 | 0000,0000 | 0xxx,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
S—— I
—_—

TEE: WAL RE WS TEER N 4 T DAREAT AL #RAT, A REVE IS BERR (AN AT ABEAT f 35 AT
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S P
%% TR T IR, R IR Lo | A
PO Port 0 80H | Po.7 | Pos | P05 | P04 | P03 | Po2 | Po.1 | Po.O | 1111 1111B
SP HERRARET 81H 0000 0111B
DPTR}DPL HARTRE (K) | 82H 0000 0000B
IDPH|  #uddstt (i) 83H 0000 0000B
PCON IR %5774 | 87H [smop|smopo| - | PoF | GFI | GFo | PD | IDL | 00x1 0000B
TCON SEIT 2P 27 77 3% | 88H | TF1 | TR1 | TFo | TRO | IEI | ITI | 1EO | ITO | 0000 0000B
TMOD iaﬁ%&j:ggﬁﬁ%}ﬁ 89H | GATE| o | M1 | Mo |GaTE| ¢ | M1 | Mo | 0000 0000B
TLO JE I 2R01K8 AL a7 /728 |8AH 0000 0000B
TL1 JE I 2 L8 AL 27 /7 4% |8BH 0000 0000B
THO M 250 8hL 7w /7 4% |8CH 0000 0000B
TH1 JE I 281 E8hr e A7 4% |8DH 0000 0000B
AUXR B AT S8EH|UART P1| - | - | - | - | - |EXTRAM|ALEOFF | xxxx xx00B
P1 Port 1 90H| P17 | P16 | P15 | P14 | P13 | P12 | PLI | PLO | 1111 1111B
Pl _ADC EN | f¥PLx{ENA/DII | 97H ADCiP17|ADC7P16|ADC7P15|ADC?P14|ADC7P13|ADC7P12|AD(‘,7P11|ADC7P10 0000,0000
SCON B IO Z 748 | 98H | SMO/FE | SM1 | SM2 |REN | TB8 | RB8 | TI | RI | 0000,0000
SBUF Oy | 99H XXXX,XXXX
P2 Port 2 AOH| P27 | P26 | P25 | P24 | P23 | P22 | P21 | P20 | 1111 1111B
AUXRI BB AR A2H | - | - | - |cr2| - | - | DPs |xxxxOxxOB
IE ik R VE S fr e |ASH| EA | | Er2 | Bs | ET1 | EX1 | ETO | Ex0 |0x00 0000B
SADDR | MALHshESS #2517 4% | A9H 0000 0000B
P3 Port 3 BOH | P3.7 | P3.6 | P3.5 | P3.4 | P3.3 | P32 | P3.1 | P3.0 | 1111 1111B
IPH iR Je 2k ZAE s | B7TH| - | - | PT2H | PSH|PTIH| PX1H | PTOH| PXOH | xx00 0000B
P AR SE 2 FEAEESE | BSH| - | - | PT2 | PS | PT1| PX1 | PTO | PXO |xx00 0000B
SADEN | MALHbHEFEAR 77 4745 | BOH 0000 0000B
P4 Port 4 COH| - | P46 |P45|Psd|Pa3|P4a2 | P4l | P40 |x1111111B
ADC_CONTR| A/D¥E#uizi %774y |C5H| - |ADC_SPEED1|ADC_SPEEDO|ADC_FLAG|ADC_START|CHSZ|CHSI|CHSO xxx0,0000
ADC _DATA A/DET%%E%%@%& C6H 0000,0000
- =181
ADC LOW2 A/D%ﬁ%%%%ﬁ%% C7H XXxX,xx00
- k247
T2CON Tlmecr/OCnct)rl;riterZ cspy | TE2| EXF2 [RCLKTCLK[ EXEN2 | TR2 [o/2 | ¢PRE2| 000 0000B
T2MOD | Timer/Counter 2Mode |COH| - | - | - [ - | - | - [T20E ] DCEN | xxxx xx00B

49



STCIOCH8AD £ 41| 1 Fr HLIE 7S

= o
e sk i s LAk K FF 5 Lsn 55t
RCAP2L Timg;; i(:rtnie; \5 ;‘;igaw CAH 0000 0000B
RCAP2H Tlmce:; flfr‘;“;; g;‘e’ad/ CBH 0000 0000B
TL2 Timer/Counter Low Byte| CCH 0000 0000B
TH2 Timer/Counter High Byte| CDH 0000 0000B
PSW BFPREFHF# [DOH| o | ac | Fo | Rsi [ rso | ov | FIL | P ]00000000B
ACC SN EOH 0000 0000B
WDT CONTR| & 1% /74% |EIH| - | - |EN.WDT|CcLR_WDT |1DLE_WDT| PS2 | PS1 | PSO |xx00 0000B
ISP_DATA | ISP/IAP ##fi#7 /7% | E2H 1111 1111B
ISP_ADDRH | ISP/IAP =8 il %7 4745 | E3H 0000 0000B
ISP_ADDRL | ISP/IAP {8 Hhht % 77 4% | E4H 0000 0000B
ISP CMD | ISP/IAP fy 4 #f7#s |ESH [ - T - T -1 - Twms2]wms1 ] mMso Jxxxx x000B
ISP_TRIG | ISP/IAP fin & filk % 74+ | E6H XXXX XXXXB
ISP_CONTR | ISP/IAP¥:#i 2547 % | E7H [ISPEN|SWBS|SWRST| - | - [ w2 [WT1] WT0 |000x x000B
XICON Aux“ﬁfylnw““pt E8H | PX3 | EX3 | 1E3 | 1T3 | Px2 | EX2 | IE2 | IT2 |0000,0000B
ontrol
B BE 7o FOH 0000 0000B
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T A 48— T 805 1 B B ML F 1Y — L 25 {7 4L,
1. ZEFIHEER(PO)

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

1

)

2. Z2MI[ACC)
RINEFACCEBO51 H  HLA I FI A A7 8%, T 54FA. WM TS AR S22
FARAE R s AR

3. BE 7R

B2 A7 e (L eV M FRyis B i 5 BN g ARG &4 . MUL  ABHE A3 BN 28 AR 27 47 28B
HISHLTCFF 5 HUkH e, FrfF i 16AL e F R = 1 A IAEAT, S F T AEAEBY . DIV ABFE4 HIB
MLLA, BEBFRAEMAEAT, RBUFBAEBT . 2 AEASBIE /] LRI 1EE FH 2 1128 .

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&fr. BATINEBEN, UG BIBTAI A B, BRHAT IS B A S AL,
CYHN1; Jxz A0
AC : BHEHBIGL . BHATINEIS SRS, MBINLAE AL, SHATIREIE FB3A AL, ACHT;
R0, VB AHBEEA bR EACH) B B2 7 TBCOM N s B A % .
FO : AP 4REA0.
RS1. RSO: TAEZFAEALHETES7 . RST. RSO:  TAEZAESedl ik fefr. WF#

RSI1 RSO RT3 B AR 3 A7 28 41 (RO~R7)
0 0 04(00H~07H)
0 1 14 (08H~0FH)
1 0 240 (10H~17H)
1 1 320 (18H~1FH)

OV : i bR ENL.

FO : M PHELL.

Bl : {REf7

P FHBFREAL. AR ELIE AR B INSACCTH TN B A . R B EsACCH 1A
HOAEL WPE L 2 RINESACCH AN EON A (50N B, PAIRO0
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5. R IEET(SP)

HERRFRET R — AN L A A7 88 . T HR s AR TIEEAE N SRAMBR R I B . KRG E )G,
SPHIHALALOTH, A7 HEAR S HOSHA LI 4R, HFE0SH~1FHH us sl JE T TIE w7 4sd
1~3, AR R HRX X, 5 i SPAE 2028 A80HEY B K IME A E . STCO0CS8AD 5
FI L HLRHERS S ) AR, BB EE AR S, SPII IS K.

6. BIFEIEET(DPTR)

G a5 (DPTR) & — 1640 % F %547 2%, mDPL ({X84L) FIDPH (7847 ) 4L Ak, ik &
82H (DPL, ik 71%) F183H (DPH, =y #17) « DPTRIZAL G805 1AL H ME— 1] LA B B2 HE AT 164 4 ¥ %5 A7
B A AT 43 5% DPLY DPHA% 7 ﬁﬁﬁﬁoM&m%m%ﬂ%ﬁﬂﬁﬁAmﬁMﬁﬁﬁﬁmmo
FADPTRI. 3X P AN H 45 £ L FH R — AN bk 2 ), n] i i v B DPS/AUXR1. 0Kk ¢ 5 AR B A A 1
HARTEE

STCI0C58AD & 418051 ¥ AL WEHETRAL HrikTh it 2 1708

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%ﬁﬁ?%1¢

0: DPTRO is selected DPTRO#Y % $¢

1: DPTR1 is selected DPTR1#¥ 1% £

MR B WA AN 16-bi tEHE 55T, DPTRO, DPTR1. 4DPSE 47 N ORT, 6 #EDPTRO,
MDPSIE SRS NI, % £EDPTRI.

AUXRIFFIR D BB 25 A7 2%, AL T-A2HE T, oA A7 AN BT B A R i A DR V7 ). {5 B FDPSAz
ALFbit0, MO AUXRL 2747 2% H INCHE 4, DPSHLME 25 S %, FHOZAR i 1 3% 148 A0, BV AT SEELXY
HHE TR PROE D) 4

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

MOV AUXRL, #0 - JLIFDPS 50, DPTROAE %%
MOV DPTR, #1FFH - BDPTRO~ 1FFH

MOV A, #55H

MOVX @PTR, A K5 IFFH AL G 550

MOV DPTR,  #2FFH - EDPTROA2FFH

MOV A, HOAAH

MOVX @PTR, A DK 2FFHE G B N 0AAH
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INC
MOV
MOVX

INC
MOVX

INC
MOVX

INC
MOVX

#1FFH
@PTR

@PTR

@PTR

@PTR

. MISFDPS A1, DPTR1A %%
. BDPTR1A1FFH

s TEDPTRUKCHE 48 £145 17 1 IFFHER TT I N 4%, RN #RAZE y55H.

;. BEESDPS A0, DPTROA 24

s EDPTROZUHE 5 4145 7] FO2FFHER JG A N 25, BN AFAZE A 0AAH.

. MEIFDPS AL, DPTR1A 4%

. AEDPTRUBUNEFE 4148 17 1 LFFHEE G IR I 45, BN SSAAS Ay55H.

; BEESDPS A0, DPTROA 24

s BEDPTROZUHE 5 4145 7] FO2FFHER JG A N 25, BN AFAZE AH0AAH.
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F4E STCIOCSSADRF B EHEII/OOLEH
4.1 VOOBZMARHN TIERA KA ENDF

VoOfc &

STC90CS8AD R H ¥ HLAT A /O 1084 GRriapA 1) A5 2Rk TAERAL: #EXUR H /59 Edr (b
HES05 14 A ) AR tH Thfg. STCO0CS8AD &I B F HLIKIPL/P2/P3/P4 b o S A% 5 Jy itk
WUE /85 Fdr (B4E80511I/O ) #=X, POD e EMEREFRG L. POO/ERSET B
i, AR Edi B, YEANT/00 R, FEhN10K—4. 7K b4 B FH .

STC90C58AD F¥I5VER - HLITIPO 1 E FEIAL e K o 1 2mA, A T /O 1 A FR A e KA 6mA
STCOOLESSAD 3V EL Fy ATLIRPO [ [ FELIA e K A8mA, AR T /0 111 1% FEL I e KA 4mA .

4.1.1 EXNEOMEEE

UL 1 2K TR0 T VR R A T T R 75 T B LTk R A . R R 4 1 4
A L BREDRE J RS, FoVFAMs B R AR, A A OIS, T RIREN SR,
RS 24 K 1K HLIAE o TR 1 A b P38 S 7 3

TS R R, A1 ERSRERN “8B bR, MO% SR H ol A 5 b
JOLRFAT I . b R S A Rl e A VRO L A L S 31 BV H A LT £ S s
BRRBNCN, 55 R RS h G TRIRA, A TR SRR S, S E
WA ZUA JE 05 T HE HELIAR B 745 55 B Py LT 6 50 ) TAS FRLJE DA R

B LR AR, B RS R L M ORBEN TR, MRS, XA
B9 AR SR B ML 5 b i T

3 R R ERRON OB A7 . T 22 B OB LRSI, XA b R SR e X
T B AR OB LR 4, 4% AR R UL, 3 bR T 224N b LA 31 DA 5 i |-
B E T

YL 13 TR

24~CPU
I SE I

Uity 1
) il
u@:{;z;ﬁ)g—' >o W3 T3 1 2
(POTT), Hh HHEH
AN 3K 4
B < ' %%mnm

YHE LI g HY
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STCOOLES8AD R 51 #Fy HL3Va A, Wl R ARSI N _ESVAELI, R A7 LR A SRR
[ Vee, XFEFBHSMITIRMFE. Fib, @BANEAE R A [ 3V BLS| A nsv
LU, WA A 16, ZENBRVE PR, BRI ONBR S, O S R R

HEX ] 1 H7 A AT P FL

XU LR MRS |, 28y 1, Al SR AN IR A AR

4.1.2 FiREmEEE PoO0 LEEMNELTHFRER)

POLI LB AR A T FFIRALR, PO MIET/OCIRS, 54MIN10K-4. TKK LR eBpE, 24P0
& B N /B S P A R A TN, R A m i Ha B

BT S NORT, TR G T B S RAS . SR AN N, X R B
TR A SR LR, — Wi B AME R IVee, HERAMEA ER B, FRIRAOT/0 DA A
MRS, IR B A TR SR A T/O TR ATV AN T /0 o 3R SRR R iz 5 v 1] 1A
. R E R R T

TR LA — AN T B %

TEHLALH AT R 1 2mA, i A

(WEEPE e {>C |

HAHE <

T g
TFi i (PO _F o A7 f5 9 T R A )
R T/01 N FHE R S I
%GR VARECE GRS WY @2 Ve
AT T/0 1 FARAZ e A ARSI, AR, SERRBUA R, B b B — R EI W
PIN1THI805 L8 A HLIE BE AR T, BRAF AT KA 18- J5 SL B SRAMERIR S, b i 1
St IR B AR L, BUR AT REIE AR, IR AR I E R AR & 5 i1 2124 =
PEFRA RS, FREmxt T
A LESEBRBCA A, 0 L fr A B AEOK T
A7 L8 S AP I AENPN = AR, A AN r e B, LS Al B 25 KR, T/0 M i
EEDNILEN

USRS IR T, R
KINA L E IXBHLED & Y AR B A BRI B BEL, Z 0 1K BA_E R PR HE B, /bt B
n4aToRR G A _E
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4.2 KX/ BRI IIRE T R RV A A, PACIRY{E A

X+STCI0CH8AD R ¥ ¥ Fr HLHIPA L HIT 18], ARl V5 180 & $RAIP1/P2/P310, - Hiwlfr F-4k,

P4RHiHECOH.
P4ty M BEAEESh , PA R — eyl Ay SHhk,  Arsibban .
(A - P4.6 P4.5 P4.4 P4.3 P4.2 P4.1 P4.0

ALY C7h C6h C5h C4h C3h C2h Clh COh
Cigs:

#include<regbl. h>
/*STCHT A FE P #h vl HAE DA b Sk e/
/AR D Re B A7 g 4 a0 U7 3R B bk R R/

sfr P4 = 0xc0; /*CHE S A BIPA R iR T BE 25 A7 2 b i/

sbit P40 = 0xc0; /*CiE = i A P4, O 1Az #dik/

shit P41 = Oxcl;
shit P42 = 0xc2;
shit P43 = 0xc3;
shit P44 = Oxc4;
shit P45 = 0xch;
shit P46 = 0xcb6;
/%L APARCIE 5 Hhuhk 75 B/

void main ()
{

unsigned char idata temp = 0;

P4 = Oxff;
temp = P4;
P1 = temp;
P40 = 1;
P41 = 0;
P42 =1
P43 = 0;
P44 = 1;
P45 = 0;
P46 = 1;
while (1) ;

/%CYE S A P4, 1 Oz Hhdk+/
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CHIES:
P4 EQU  0COH
P40 EQU  0COH
P41 EQU  0CIH
P42 EQU  0C2H
P43 EQU  0C3H
P44 EQU  0C4H
P45 EQU  0C5H
P46 EQU  0C6H
;LA P4l 7 B
P26 BIT  0A6H
ORG  0000H
LIMP MAIN
ORG  0100H
MAIN:
MOV  SP, #80H
MAIN_LOOP:
MOV A, P4
MOV  PI, A
MOV P4, #0AH
SETB P40
CLR P4l
SETB P42
CLR P43
SETB P44
CLR P45
SETB P46
NOP
MOV  C, P46
MOV P26, C
SIMP  MAIN_LOOP
END

;or P4 DATA  0COH
;or P40 BIT 0COH
;or P41 BIT 0C1H

; Read P4 status to Accumulator.

; Output data “A”through P4.0 - P4.3
;P40=1
;P41=0
;P42=1
;P43=0
;P44=1
;P45=0
;P46=1

¥F: STCI0C51RC/RD+ / STCIOLE51RC/RD+ZF (P4 O Hu k- 7EESh
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4.3 STC90C58AD R 5|2 H#ALE/P4.SERIFNIZ E

STC90CH8AD R 41 B K HLIEIP4. S RI AT AET /010, ol & F/EALESS |, BRI & FI{EALE
. WA HEARP4. 50, FAERFA T EFRESTC-ISPYRFE 2SS FHALE pinikE N AME
P4.5, TEREH PR I ESTC-ISPYwFE A% % BB A B 2 NALE pin. HAREE 1 E AT
IN:

BIR | BT | WO TE | WEICER | Bnige | 1se e

RF¥tBIMEE s C REftaxE i ¢ BluxEih

BT R A O R R LA

MLE pin = H{Er S € {754 ALE pin

THANESIEE: ¢ 1S ¢ W EETHERME 5 -]
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4.4 —FpHR R = AR EE I B RS

Vece

10K(3 3K~10K) ﬁ
EiEI/0H ® ,\j

SP\ez]

15K(3. 3K~15K)

W s, @Uon Ed AR 1(3.3K~10K), #EA N L4 B fHR1(3.3K~10K),
FIYR2IESE 15K LA E

5 BREHEEMRBRZIVAVEGIOOHIE

VAT IERRVEME R E R, AR IE3VEME AR A T 5V, FEZI/0N BB AR
B OE, BB . AN S i TR A ML AR R AOE, T/0 1 B A B B R
HP, FTRLET/OFURS R R T SR 5 ROV R 38, T/00HAI#E0. 7V, /~NT0.8V
I 5T HLEE L/ O VRS AR

avig Lm0 e DX——DX] sttt

VRS VER A MRS U B, AR IESVER AR AN T 5V, W —NPN=AREFGE, H
B R

5V
| 10K j
3V BL O P g D—
X svatrron
2K

STCO0CS8AD R F|5VHL LS. 3VARERT, ARF1LS. SVEMFARZ A T 5V, K AHR 5V
B HLPO E 2% 5 —N0~330Q ) BRI HL B 333 VS /O 1, AN 3. 3VERAET /00 4P EFAm10K |
Fir FELPH 33, 3VES i Vee, XFEEHSERS. 3V, RHSFEROV, WA —VIER.

3.3V

10K
0~330Q
STC90 £ F1|5V 2844:PO [ 11— 3. 3VERfFT/0M
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4.6 VOO EIZIRSILEDIRLE N A& K E

[ rro2/aDC0 Vee
=] p1.vm2Ex/ADCI P0.0 /0
[r12apc2 PO.1 1/0
[]r13/aDC3 P02 Iéo
1/0

5] p1.4ancs P03 /0
[EJp1.5/aDCs P0.4 %)
[p1.e/aDCs P0.5 1/0
[ ]p17apc7 Po.6 Ruf [Re[ [R3[ [Ra | R3] |Re| |R7[ [re[| R1-RSFHAE

9 |RsT P0.7 > s
: a el f] gl dp 7\3470@\
[ ]rxprp3.0 EA/P4.6
[ xprp3.1 ALE/P4.5
[=z]i~tops.2 PSEN/P4.4 H. H. H o H.
=fintipss P2.7/ADI5
] rorsa4 P2.6/AD14 COML| COM2] COMS3| COM4

- RUT] B2 [] ma[] wra

15 |T1/P3.5 P2.5/AD13 anif| an| ari)| 4n
Eﬁws.o P2.4/ADI12 Jo w0 1o 1o
[TTrorp3.7 P2.3/ADI1
[E]xtaL2 P2.2/AD10 T/0 0 Zh AR AN 44 3

19 | XTALI P2.1/AD9 [ 22 % 2
= S B E 5% L

20 | Gn P2.0/AD

/0 B 43 R KB B A I, W] PA— 00
s NI E TP RISE, HONFRIRTIRE, &
BT RA— I R i He b g 4 Bl 2 2 B

INIANWTUZN

STCI0CH8AD [F15V R HLIKIPO 11 FRIEE FEL It £ K A 12mA,
HABT /01 (1738 FL I dpe K 6mA

STCYOLESSADIFI 3V ALIKIPO 11 ¥ 7E FELIAT £ XA 8mA,
HABT /01 FAFEE AL B2 K A 4mA

o —y
1/0 LED3

I/O—/
1/0 LED4 /

1/0— 2/
1/0—R6— b /]
1/0—RL— ¢ /]
I/Oi:l—d/
1/0—R— ¢/
1/o—RI— £ /]
1/0—Rl—y 2/
Lo—R2— dp/]

R5-R12 HE [H FHAE 1K

N—

VCC

COM1| COM1| COM1

I/0 B A F R sh 4 3
H A B0 5 5 2 f 1% ]
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BT BTHRYR

51 St/

FHEF IR R AL A S R R B R4y . S RSE T SR (kR B
fOML . SERE RS 4, SRUEA H M M52 B2 AR A . 7ESTCH LA 1 01k 77 2 ) B
51

. TR

- P

. [T

. PRI

. M

. S

. frd

5.1.1 :ZBpEnt

SEHDFHEWARSLRIEL, B RSB HiRG RS FE i ER, KA
T

. MOV A, #70H

IX AR I B W ST RN TOHAL 1% 3 B AN gs A

5.1.2 HESut

EHEFZEIFH A, B EERURA RS e BEEESuhbt. HizTak U R se Rk
FREFIRINRE SR A7 0% . N s R AE B A k25 1A o Rk T Rk 23 A7 S A7 b ik 23 1] H R
BTN =5 .

. ANL 70H, #48H

FKoRTOHH T I 5L B 48HA “ 57, 5 BAFMAETOHNR o . A 70H y B HeHh
HE, Fon N B BUEATAE 2 RAMA 1 — N EL TG .

5.1.3 ()&t

(8] F-HE R FROERR LT AN “@” FF5kFon. B, BHAERIPRIBHEZ40H, WEEIEE
it 2SA0HER T T & i BE 550, R4 Rig4:

MOV A, @R1

OB S5 H L IE B B2
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5.1.4 HFEs534t

FAF B T HEFENTIE E ) TAE A7 AERT~R0O. B IN%sA. W FAF2$B. Huhik 25 /228 Fl ik firC
R E AT EE . A F A ESRT~ROB 8 2L 3L K7k, ACC. B. DPTR K747 CRa & 7r 48
A, K, FAESFHEA S RS Tk

FAE B TAERX kB HFE IR S A RPSWH IRS 1. RSOK UL E . 5 E/EETE BN
AE 2R 048 00 TAE X i 2725

an: INC RO :(RO)+1 — RO

5.1.5 HBxF 1t

AN SRR R P RS PO I S IE 58 25 7 WA g,  Has FAE NS
SR L, HR AR B bl PO S BT AL b, 3845 A H
FIER WL E. BT B HhE A FPCR e b =, A LLUX A -0k 7 AR A X 5
H. MRS ESIE, FrReR R 127 ~ —128. XFFHE B T4 .

. JC 8OH  ;C=1 Bk¥%

FoRATIBINICNO, WFEF T EERPCHMINEARNE, AR, HAACAHL, MEAPC
W 2 e SR RE, N WA 580N G AT 1S B B 45 AR N Z 848 B R ht.

5.1.6 THEF 4t

EARNEFHE =, SRS ERER TR B — MR R R ME AR bR R A A . AR REFHER, R
BE SN R, 4 R N eSSl . AR hE A AE 2 A T B 2 PO b bl 25 A7 e
DPTR.

. MOVC A, @A+DPTR

TR BN WM E5 ey, HARSHbEEFFLSDPTRA I A A0, Hoah RAE AHRE
ik, Bz s I EUE N B INERA.

5.1.7 (LSt

LT hk SR Fi e S P R A7 fits 2 RAMATRE 2R 3 RE B A7 28 AT AL B VR IR -0k o 7EEAT A7
BAERY, BT REALALCAE A E Bngs, FRAMERE A Bz Rthhl, SRIGHRIE
T M O Z A BT AL A o Al 5 7 B S i T b e & —FF, BB ERAE
N CAIX 4y, A F A B2y

1: MOV C, 20H s AL TALERE R FR 4
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52 IS RGN L RL

——— 5805 145 AU 52 4 FE 4

WAL I fE YR,

5. i /RAABRIFIAR L -

STC90CS8AD R HIH LI A RS0 70 A :
L $dlfEisd548 4
2. HAREAESR A4
3. B EAE SRS
4. IR 4

4 g | =3
Hesh el & e T R Bz 5 12THI8051 || STCOOARIIFECTIA
BATAT T T I b || B Fi8 2 PR AT BT 75 e

Wl kS 4 i ¢

e . IR R A EEIEES
iz i u w7
MOV A, Rn AATAE N IEN BRINAR 1 12 6 24
MOV A, direct BRI 50 R IR N BN 2 12 6 2%
MOV A, @Ri B RAM R ) 5 16 N BRI 2 1 12 6 2
MOV A, #data DALY N InE 2 12 6 24
MOV  Rn, A FUINAE A IEN AL A 1 12 6 2%
MOV Rn, direct IER S IR STV AP PN = 2 24 12 243%
MOV  Rn, #data 7 BNHOE N A fF 8 2 12 6 2
MOV  direct, A IR RS W NIE k3 b R 2 12 6 2%
MOV direct, Rn P AT 4 N 2¥IR N B L o 2 24 12 2%
MOV direct, direct  [EL# LT P OB IE N ) — > B bl 57T 3 24 12 21%
MOV direct, @RI |[M3ZRAMH [ B4 N Btk T 2 24 12 21%
MOV direct, #data |37 Bl 0% N\ BLE AL T 3 24 12 2%
MOV  @Ri, A FINAE A 21K R FERAMER T 1 12 6 21%
MOV  @Ri, direct [ 3EHbE B ST EHR % N [ FERAMER S 2 24 12 2%
MOV  @Ri, #data [ B H{i% A A 452RAM ¥ T 2 12 6 21%
MOV  DPTR#datal6 (164757 R0 A il 25 77 4% 3 24 12 21%
MOVC A, @A+DPTR (DADPTR A& kil A5 1l -3k 8 e b (O B 16 N B 2% 1 24 12 21
MOVC A, @A+PC  [DAPCy#Edthhi A bk 5 b 8 T OB 3 N 2 2 1 24 12 21
MOVX A, @Ri [ 45 |- A2 AMER IO T A FERAM, (Sfizdahit) XN Ehngs| 1 24 12 2%
MOVX A, @DPTR  [ZH EAESMBA N ERAM, (16f7tbdik) X N Fmds| 1 24 12 21%
MOVX @Ri, A RINASIEIT AR FAESMTE T Y RERAM (847 k) 1 24 12 2%
MOVX @DPTR,A  [BRf0&H&@H FAESMET A9 ERAM (1667 HihE) 1 24 12 2%
PUSH direct ELF b B T b R R TR N AR 2 24 12 2%
POP direcct H B2 B 4 T 2 24 12 21
XCH A Rn 25 A7 o5 RN A e 1 12 6 21%
XCH  Adirect [EE7: b RS WS B | Bt 2 12 6 21%
XCH A, @Ri [E]HERAM S 220 25 22 4t 1 12 6 21%
XCHD A, @Ri I BERAMIFIR - 2715 5 B A 2 4t 1 12 6 2%
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HAREAERIRS

- o T Lomb /LI | 6 LI R
et e . WA | WA (5
ADD A, Rn |&Affas N AEEN RINAR 1 12 6 2%
ADD A, direct | EL4ZHIIE oA FEAR B R nds | 2 12 6 2
ADD A, @Ri |[A[FERAMAR FEHE I 2 R ne% 1 12 6 2%
ADD A, #data [SZRIINZ]E NS 2 12 6 2%
ADDC A, Rn [|Ff788 A HEAINE] 2 n4% 1 12 6 21
ADDC A, direct |E fzthbl 57 ) S Ay dEAL NS R nds| 2 12 6 2%
ADDC A, @Ri |[AJ4ERAMMA 45T HEG N3 20 4% 1 12 6 2%
ADDC A, #data |S7RIECHBEA7 N 2] Bon g 2 12 6 2%
SUBB A, Rn [RIN#8F 5010k 25 1748 N2 1 12 6 21
SUBB A, direct [S &% E 07 5k B b ST N | 2 12 6 2
SUBB A, @Ri |2 088 (508 I ZERAM A Y P 25 1 12 6 218
SUBB A, #data |BNaeaf Ao or RI%L 2 12 6 21
INC A EiEryiil 1 12 6 21
INC Rn AATARINL 1 12 6 2%
INC direct IERES: 1 RS 1D 2 12 6 21
INC @Ri ] EZRAMER 7T 1 1 1 12 6 24
DEC A EiiE 24 1 12 6 21
DEC  Rn Eiez sl 1 12 6 24
DEC  direct IERES: b RS | 2 12 6 21%
DEC  @Ri B FERAMER TG 1 1 12 6 2
INC DPTR  [Hhhl 25 A7 #5DPTRANL 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 AT 120/ ML A | 6 B/ HLER | RR

et e s | MR | WEE |

ANL A, Rn Zhnds S aAraA « 5”7 1 12 6 2%
ANL A, direct Zmgs S Ei b o ¢ 57 2 12 6 20%
ANL A, @Ri ZUngs S5a4ERAMSICH “ 5”7 1 12 6 20%
ANL A, #data Znss S5 EEE ¢ 57 2 12 6 2%
ANL  direct, A BRI S RnasAE ¢ 57 2 12 6 2%
ANL  direct, #data [EfHbbEFICSEIEH « 5”7 3 24 12 21%
ORL A, Rn PN AR ¢ B 1 12 6 2%
ORL A, direct SUNgs S E b oA ¢ B 2 12 6 21
ORL A, @Ri ZUIN8% SIAERAMEA TTH « B 1 12 6 21
ORL A, #data EIIE-EERVARIEE B 2 12 6 20%
ORL  direct, A IEEES: NI SIVESE i I Bl 2 12 6 21
ORL  direct, #data [E bk C5EPEH « 87 3 24 12 2%
XRL A, Rn FINA S5 AP ¢ RE 1 12 6 20%
XRL A, direct ZUngs 5 EEMNE R o ¢ R 2 12 6 21
XRL A, @Ri SINER S A BERAMEE ICAR « SpEk” 1 12 6 21%
XRL A, #data RINES SR ¢ REl” 2 12 6 21
XRL  direct, A Bzt e S Bnds A ¢ REl” 2 12 6 2%
XRL  direct, #data |BEfeHbbECE ERIEGH ¢ Fok” 3 24 12 20%
CLR A Fhngsg « 07 1 12 6 21%
CPL A EYIIE=> 953 1 12 6 21
RL A EQIIESZ Yy 1 12 6 21%
RLC A s AL ALIEER A 1 12 6 2%
RR A FINA G AR 1 12 6 2%
RRC A A AL AR A 1 12 6 21%
SWAP A FUMER T e 1 12 6 2f%
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il R K48 4
ACALL addrll At D WA TR 2 24 12 24
LCALL addrl6 KT F 3 24 12 21
RET FART IR E 1 24 12 21
RETI TR [E] 1 24 12 2%
AJMP  addrll dont (D R 2 24 12 21
LIMP  addrl6 KA 3 24 12 24
SIMP  rel AN 1% 2 24 12 21
JMP @A+DPTR AEDGTT-DPTRIF) [ H2 54 8% 1 24 12 21%
1Z rel Byt -4 2 24 12 2%
INZ rel SINERIERHLR 2 24 12 2%
CINE A, direct, rel |RINas 5 EEMN B TR, AHSENERE| 3 24 12 21%
CINE A, #data, rel  |RIN&S S5 7 EPELLES, MM 3 24 12 21%
CINE  Rn, #data, rel [aif7as 5 LEDEILER, AHHENEERS 3 24 12 20%
CINE  @Ri, #data, rel |FFERAMSETCS I HIHECES, AAHSENIERS | 3 24 12 2&
DJNZ Rn, rel AT AR, TR 3 24 12 2%
DINZ  direct, rel (B T, R 3 24 12 21
NOP TR 1 12 6 2%
R A ERIE S

o P FAT 120 Bk /LA (68 B /L8 R | ReR

B s HIRERY] GO Ok B i

CLR C T E AL 1 12 6 24
CLR  bit TH0E kA 2 12 6 2%
SETB C B LA 1 12 6 2%
SETB  bit ERNER: /LRI A 2 12 6 21
CPL C A 3R 1 12 6 24
CPL bit IERE3: N R A7 2 12 6 24
ANL  C,bit  [FAr A B “5” 2 24 12 2z
ANL  C,/bit  [BEZALFIE AT O SSAE <57 | 2 24 12 2%
ORL  C,bit  [FArf A E B A “8” 2 24 12 21
ORL  C,/bit  [HEAZ A7 A0 B b7 f S BB AH “B)7 | 2 24 12 2%
MOV  C,bit  |E IR N AT 2 12 6 2%
MOV  bit,C  [BErA7i% N B R kA7 2 24 12 2%
ic rel 7 A7 156 2 2 24 12 215
INC rel 7 AT O T 5 72 2 24 12 21
JB bit, rel  |EEEHIHEA 1 EE RS 3 24 12 24%
INB bit, rel BB R 0N HEF 3 24 12 2
JBC bit,rel  |EIEHBEACNUNEERS, 1Z47350 3 24 12 2%

66




STCIOCS8AD £ 41| 5 Fr HLIE 7S

5.3 E48051 2 HHlENIES ENX

ACALL addr 11

Function:
Description:

Example:

Bytes:
Cycles:
Encoding:

Operation:

Absolute Call

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

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

ACALL SUBRTN

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

2
2

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

ACALL

(PC)— (PC)+2
(SP)—(SP) + 1

((SP)) « (PC,,)
(SP)—(SP) + 1
((SP)«—(PCis5)
(PC,()«< 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 Jo100] [ 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 [0 1 1]
Operation: ADDC
(A)—(A) +(O) + (Ri))
ADDC A #data
Bytes: 2
Cycles:
Encoding: | 00 1 1 [0 1 00| [ immediatedata |
Operation: ADDC
(A)«—(A) + (C) + #data
AJMP addr 11
Function:  Absolute Jump
Description: AJMP transfers program execution to the indicated address, which is formed at run-time by
concatenating the high-order five bits of the PC (after incrementing the PC twice), opcode
bits 7-5, and the second byte of the instruction. The destination must therefore be within the
same 2K block of program memory as the first byte of the instruction following AJMP.
Example: The label “JMPADR” is at program memory location 0123H. The instruction,
AJMP JMPADR
is at location 0345H and will load the PC with 0123H.
Bytes: 2
Cycles: 2
Encoding: [al0 a9 a8 0] 0 0 0 1 | | a7 a6 a5 a4 | a3 a2 al a0
Operation: AJMP
(PC)«— (PO)+2

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

Function:
Description:

Example:

ANL A,Rn
Bytes:
Cycles:
Encoding:

Operation:

ANL A.direct
Bytes:
Cycles:
Encoding:

Operation:

ANL A,@Ri
Bytes:
Cycles:
Encoding:

Operation:

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

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

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

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

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

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

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

1
1

[o1T 01 J1irrr

ANL
(Ay—(A) /\ (Rn)

2
1

[ 0101

ANL
(A)—(A) /N (direct)

[0 1 0 1] [ direct address

1
1
[o1 01 Jo1 13

ANL
(Ay—(A) /\ ((Ri))
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ANL A #data

Bytes:
Cycles:
Encoding:

Operation:

ANL direct,A

Bytes:
Cycles:
Encoding:

Operation:

ANL direct,#data
Bytes:
Cycles:

Encoding:

Operation:

2
1
[ 0101

ANL
(A)—(A) A\ #data

[0 10 0] [ immediate data

2
1

| 0101 |0010| |directaddress|

ANL
(direct)«—(direct) A\ (A)

3
2

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

ANL
(direct)«—(direct) /\ #data

ANL C, <src-bit>

Function:
Description:

Example:

ANL C,bit

Bytes:
Cycles:
Encoding:

Operation:

Logical-AND for bit variables

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

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

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

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

[ 1000 Joo1 0] [ bitaddress

ANL

(C) < (C) N\ (bit)
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ANL C, /bit

Bytes:
Cycles:
Encoding:

Operation:

[ 1011 Joooo] [ bitaddres |
ADD L
(C)—(C) A\ (bit)

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

Function:

Description:

Example:

Compare and Jump if Not Equal

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

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

The Accumulator contains 34H. Register 7 contains 56H. The first instruction in the sequence

CINE  R7#60H, NOT-EQ
; e ; R7=60H.
NOT_EQ: JC REQ_LOW ; IF R7 < 60H.
; e 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 Jot1o 1] | 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 0 1 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
(€)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: [ 1 1 10 0100
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: [ 1 1 0 0] 0011
Operation: CLR
(C€)«0
CLR bit
Bytes: 2
Cycles: 1
Encoding: | 1 100 [00 1 0] [ bitaddress |
Operation: CLR
(bit) <0
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CPL A
Function: Complement Accumulator
Description:  Each bit of the Accumulator is logically complemented (one’s complement). Bits which
previously contained a one are changed to a zero and vice-versa. No flags are affected.
Example: The Accumulator contains SCH(01011100B). The instruction,
CPL A
will leave the Accumulator set to 0A3H (101000011B).
Bytes: 1
Cycles: 1
Encoding: [ 1 1 11 J0100
Operation: CPL
(A)—=(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 S9H (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; ) < (As) + 6
AND
IF [[(A)> 9] V(O =1]]
THEN (A7) < (A7) +6
DEC byte
Function: Decrement
Description: The variable indicated is decremented by 1. An original value of 00H will underflow to
OFFH.
No flags are affected. Four operand addressing modes are allowed: accumulator, register,
direct, or register-indirect.
Note: When this instruction is used to modify an output port, the value used as the original
port data will be read from the output data latch, not the input pins.
Example: Register 0 contains 7FH (01111111B). Internal RAM locations 7EH and 7FH contain 00H
and 40H, respectively. The instruction sequence,
DEC @RO
DEC RO
DEC @RO
will leave register 0 set to 7EH and internal RAM locations 7EH and 7FH set to OFFH and
3FH.
DEC A
Bytes: 1
Cycles: 1
Encoding: [ 00 0 1 [0 100
Operation: DEC
(A)y—(A) -1
DEC Rn
Bytes: 1
Cycles: 1
Encoding: [ 0001 [ 1 rrr
Operation: DEC
(Rn)<—(Rn) - 1
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DEC direct
Bytes: 2
Cycles: 1
Encoding: | 0001 | 0101 | | direct address
Operation: DEC
(direct)«—(direct) —1
DEC @Ri
Bytes: 1
Cycles: 1
Encoding: [ 0001 [o 1 1i
Operation: DEC
(Ri))—((RD)) - 1
DIV AB
Function: Divide
Description: DIV AB divides the unsigned eight-bit integer in the Accumulator by the unsigned eight-bit
integer in register B. The Accumulator receives the integer part of the quotient; register B
receives the integer remainder. The carry and OV flags will be cleared.
Exception: if B had originally contained 00H, the values returned in the Accumulator and
B-register will be undefined and the overflow flag will be set. The carry flag is cleared in any
case.
Example: The Accumulator contains 251(OFBH or 11111011B) and B contains 18(12H or 00010010B).
The instruction,
DIV AB
will leave 13 in the Accumulator (ODH or 00001101B) and the value 17 (11H or 00010010B)
in B, since 251 = (13x18) + 17. Carry and OV will both be cleared.
Bytes: 1
Cycles: 4
Encoding: [ 10 0 0] 0100 |
Operation: DIV

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

Function:
Description:

Example:

DJNZ Rn,rel
Bytes:
Cycles:

Encoding:

Operation:

DJNZ direct, rel

Bytes:
Cycles:
Encoding:

Decrement and Jump if Not Zero

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

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

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

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

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

will cause a jump to the instruction at label LABEL 2 with the values 00H, 6FH, and 15H in
the three RAM locations. The first jump was not taken because the result was zero.

This instruction provides a simple way of executing a program loop a given number of times,
or for adding a moderate time delay (from 2 to 512 machine cycles) with a single instruction
The instruction sequence,

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

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

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)t1

1
1

[000 0] 1 rrr

INC
(Rn) < (Rn)+1

| 0000 |0101| |directaddress

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 1 1]
Operation: INC

JB bit, rel

(DPTR) « (DPTR)+1

Function:
Description:

Example:

Bytes:
Cycles:
Encoding:

Operation:

Jump if Bit set

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

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

JB P1.2,LABELI

JB  ACC.2, LABEL2

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

3

2
[[0o010

| 0000 | | bit address | | rel. address

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

Function: Jump if Bit is set and Clear bit
Description: If the indicated bit is one,branch to the address indicated;otherwise proceed with the next
instruction. The bit wili not be cleared if it is already a zero. The branch destination is
computed by adding the signed relative-displacement in the third instruction byte to the PC,
after incrementing the PC to the first byte of the next instruction. No flags are affected.

Note: When this instruction is used to test an output pin, the value used as the original data
will be read from the output data latch, not the input pin.
Example: The Accumulator holds 56H (01010110B). The instruction sequence,
JBC ACC.3,LABELI
JBC ACC.2,LABEL2

will cause program execution to continue at the instruction identified by the label LABEL2,
with the Accumulator modified to 52H (01010010B).

Bytes: 3
Cycles: 2
Encoding: [ 0001 [000 0] | bitaddes | [ 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 LABEL1
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) « (PO)+2
IF (O)=1
THEN

(PC) « (PC) + rel
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JMP @A+DPTR
Function: Jump indirect
Description:  Add the eight-bit unsigned contents of the Accumulator with the sixteen-bit data pointer,
and load the resulting sum to the program counter. This will be the address for subsequent
instruction fetches. Sixteen-bit addition is performed (modulo 2'°): a carry-out from the low-
order eight bits propagates through the higher-order bits. Neither the Accumulator nor the
Data Pointer is altered. No flags are affected.
Example: An even number from 0 to 6 is in the Accumulator. The following sequence of instructions
will branch to one of four AJMP instructions in a jump table starting at ]JMP_TBL:
MOV DPTR, #JMP_TBL
IMP @A+DPTR
JMP-TBL: AJMP LABELO
AJMP LABELLI
AJMP LABEL2
AJMP LABEL3
If the Accumulator equals 04H when starting this sequence, execution will jump to label
LABEL2. Remember that AJMP is a two-byte instruction, so the jump instructions start at
every other address.
Bytes: 1
Cycles: 2
Encoding: [ 01 11 [oo11|]
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

INB
(PC) — (PC)+ 3
IF (bit)=0

THEN  (PC) « (PC) + rel
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JNC rel
Function: Jump if Carry not set
Description: If the carry flag is a zero, branch to the address indicated; otherwise proceed with the next
instruction. The branch destination is computed by adding the signed relative-displacement
in the second instruction byte to the PC, after incrementing the PC twice to point to the next
instruction. The carry flag is not modified
Example: The carry flag is set. The instruction sequence,
JNC LABELI
CPL C
JNC LABEL2
will clear the carry and cause program execution to continue at the instruction identified by
the label LABEL2.
Bytes: 2
Cycles: 2
Encoding: | 0101 [0000] | reladdress
Operation: JNC
(PC) « (PC)+2
IF (C)=0
THEN  (PC) « (PC) + rel
JNZ rel
Function: Jump if Accumulator Not Zero
Description: If any bit of the Accumulator is a one, branch to the indicated address; otherwise proceed
with the next instruction. The branch destination is computed by adding the signed relative-
displacement in the second instruction byte to the PC, after incrementing the PC twice. The
Accumulator is not modified. No flags are affected.
Example: The Accumulator originally holds 00H. The instruction sequence,
JNZ LABELI
INC A
JNZ LAEEL2
will set the Accumulator to 01H and continue at label LABEL2.
Bytes: 2
Cycles: 2
Encoding: | 0 1 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

| 000 1 | 0010 | | addr15-addr8 | | addr7-addr0

LCALL

(PC) «— (PC)+3
(SP) — (SP)+1

((SP)) « (PC5.)
(SP) — (SP)+1

((SP)) «— (PCs5)
(PC) < addrs,,
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LJMP addrle

Function:

Description:

Example:

Bytes:
Cycles:
Encoding:

Operation:

Long Jump

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

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

LIMP JMPADR

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

0010 | | addr15-addr8 | | addr7-addr0

LIMP
(PC) « addrs,

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

Function:
Description:

Example:

MOV A,Rn
Bytes:
Cycles:
Encoding:

Operation:

Move byte variable

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

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

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

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

MOV A, @RO  :A<=40H

MOV  RI,A :R1 <=40H

MOV B,@Rl  :B<=10H

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

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

1
1

|1110|1rrr

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

Bytes: 2
Cycles: 1
Encoding: | 1 1 10 [0 1 0 1| [ directaddress
Operation: MOV
(A)« (direct)

*MOV A, ACC is not a valid instruction
MOV A,@Ri

Bytes: 1
Cycles: 1
Encoding: | 11 1 0 [0 113
Operation: MOV
(A) < ((Ri))
MOV A #data
Bytes: 2
Cycles: 1
Encoding: | 01 11 [0 10 0] [ immediatedata
Operation: MOV
(A)«— #data
MOV Rn, A
Bytes: 1
Cycles: 1
Encoding: | 1 1 11 [ 1 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 | lrror | | immediate data
Operation: MOV
(Rn) « #data

87



STCIOCH8AD £ 41| 1 Fr HLIE 7S

MOV direct, A
Bytes:
Cycles:
Encoding:

Operation:

MOV direct, Rn

Bytes:
Cycles:
Encoding:

Operation:

| direct address |

MOV
(direct) « (A)

2
2

[ 1oo0o0 [1

| direct address |

MOV
(direct) « (Rn)

MOV direct, direct

Bytes:
Cycles:
Encoding:

Operation:

3
2

[ 1ooo0 Jo

1

dir.addr. (src) |

MOV
(direct)«— (direct)

MOV direct, @Ri

Bytes:
Cycles:
Encoding:

Operation:

2
2

[ 1oo0o0 Jo

direct addr. |

MOV
(direct)—((Ri))

MOV direct,#data

Bytes:
Cycles:
Encoding:

Operation:

MOV @Ri, A
Bytes:

Cycles:
Encoding:

Operation:

3
2

[o1 11 o1

direct address |

MOV
(direct) « #data

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

Bytes:
Cycles:
Encoding:

Operation:

2
2

[[(1010

MOV
((Ri)) « (direct)

[ 01 1] [ directaddr

MOV @RI, #data

Bytes:
Cycles:
Encoding:

Operation:

2
1

[ 0111 [ immediate data

MOV
((Ri)) « #data

[01 1]

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

Function:

Description:

Example:

MOV C,bit
Bytes:
Cycles:
Encoding:

Operation:

MOV bit,C
Bytes:
Cycles:
Encoding:

Operation:

Move bit data

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

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

MOV  P13,C
MOV  C,P3.3
MOV  P12,C

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

[1 01

MOV
(C) « (bit)

0o 0 1 1] [ bit address |

2
2

| 1 00 bit address |

MOV
(bity— (C)

1 Jo o 1 o |
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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 1Jo o o0 0] [ 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

[100 1 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 MOVX instruction, the Data Pointer generates a sixteen-bit address.

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

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

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

MOVX A, @RI
MOVX  @RO, A

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

2

[11 1 0Joo0 1
MOVX

(A) — ((Ri))
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MOVX A,@DPTR

Bytes: 1
Cycles: 2
Encoding: [ 1 110 [0000
Operation: MOVX
(A) < ((DPTR))
MOVX @Ri, A
Bytes: 1
Cycles: 2
Encoding: [ 1 1 11 JooT1i
Operation: MOVX
(Ri))(A)
MOVX @DPTR,A
Bytes: 1
Cycles: 2
Encoding: [ 1111 [0000

Operation: MOVX
(DPTR)«—(A)

MUL AB

Function: Multiply

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

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

MUL AB

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

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

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

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

CLR P2.7
NOP
NOP
NOP
NOP
SETB P2.7
Bytes: 1
Cycles: 1
Encoding: | 0 0 0 0 J0o 0 0 0
Operation: NOP

(PC) « (PC)+1

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

Function:

Description:

Example:

Logical-OR for byte variables

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

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

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

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

ORL A,RO

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

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

ORL P1, #00110010B

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

Operation:

ORL A,direct
Bytes:
Cycles:
Encoding:

Operation:

ORL A,@Ri
Bytes:
Cycles:
Encoding:

Operation:

ORL A #data
Bytes:
Cycles:
Encoding:

Operation:

ORL direct, A
Bytes:

Cycles:
Encoding:

Operation:

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

2
1

| 01 00 |0 1.0 1] |directaddress|

ORL

(A)— (A)V (direct)

1
1

[0 1000 1 1

ORL

(A)—= (A V((RD)

2

1

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

(A)—(A)V f#data

2
1

| 01 00 |0 01 0] |directaddress|

ORL

(direct)«— (direct) VV (A)

ORL direct, #data

Bytes:
Cycles:
Encoding:

Operation:

3
2

[0 1 0 0o o1

1| | direct address |

| immediate data |

ORL

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

Function: Logical-OR for bit variables
Description:  Set the carry flag if the Boolean value is a logical 1; leave the carry in its current state
otherwise. A slash (“/ ) preceding the operand in the assembly language indicates that the
logical complement of the addressed bit is used as the source value, but the source bit itself is
not affected. No other flags are affected.
Example: Set the carry flag if and only if P1.0=1, ACC.7=1,0r OV =0:
MOV C,P1.0 ;LOAD CARRY WITH INPUT PIN P10
ORL C,ACC.7 ;OR CARRY WITH THE ACC.BIT 7
ORL C,/0V ;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 [0 0 1 0
Operation: RET

(PCis55) < ((SP))
(SP) « (SP) -1
(PCy,) < ((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
(Ant1) < (An) n=0-6
(A0) « (A7)
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RLC A
Function: Rotate Accumulator Left through the Carry flag
Description:  The eight bits in the Accumulator and the carry flag are together rotated one bit to the left. Bit
7 moves into the carry flag; the original state of the carry flag moves into the bit 0 position.
No other flags are affected.
Example: The Accumulator holds the value 0C5H (11000101B), and the carry is zero. The instruction,
RLC A
leaves the Accumulator holding the value 8BH (10001011B) with the carry set.
Bytes: 1
Cycles: 1
Encoding: [0 0 11 [0 0 1 1]
Operation: RLC
(Antl) < (An) n=0-6
(A0) ()
(©) — (A7)
RR A
Function: Rotate Accumulator Right
Description: The eight bits in the Accumulator are rotated one bit to the right. Bit 0 is rotated into the bit 7
position. No flags are affected.
Example: The Accumulator holds the value 0C5H (11000101B). The instruction,
RR A
leaves the Accumulator holding the value OE2H (11100010B) with the carry unaffected.
Bytes: 1
Cycles: 1
Encoding: | 0 0 00 [0 0 1 1|
Operation: RR
(An) < (Antl) n=0-6
(A7) < (A0)
RRC A
Function: Rotate Accumulator Right through the Carry flag
Description: The eight bits in the Accumulator and the carry flag are together rotated one bit to the right.
Bit 0 moves into the carry flag; the original value of the carry flag moves into the bit 7
position.No other flags are affected.
Example: The Accumulator holds the value 0C5H (11000101B), and the carry is zero. The instruction,
RRC A
leaves the Accumulator holding the value 62H (01100010B) with the carry set.
Bytes: 1
Cycles: 1
Encoding: | 0 0 01 o 0 1 1|
Operation: RRC
(Ant+1) < (An) n=0-6
(A7) < (O
(©) —(A0)
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SETB <bit>
Function:  Set bit
Description:  SETB sets the indicated bit to one. SETB can operate on the carry flag or any directly
addressable bit. No other flags are affected
Example: The carry flag is cleared. Output Port 1 has been written with the value 34H (00110100B).
The instructions,
SETB C
SETB P1.0
will leave the carry flag set to 1 and change the data output on Port 1 to 35H (00110101B).
SETB C
Bytes: 1
Cycles: 1
Encoding: [ 1 1 01 Jo 0 1 1
Operation: SETB
(O)«1
SETB bit
Bytes: 2
Cycles: 1
Encoding: [ 1 1 0 1 Jo 0 1 o] [ bitaddress
Operation: SETB
(bit) « 1
SIJMP rel
Function: Short Jump
Description: Program control branches unconditionally to the address indicated. The branch destination is
computed by adding the signed displacement in the second instruction byte to the PC, after
incrementing the PC twice. Therefore, the range of destinations allowed is from 128bytes
preceding this instruction to 127 bytes following it.
Example: The label “RELADR? is assigned to an instruction at program memory location 0123H. The
instruction,
SIMP RELADR
will assemble into location 0100H. After the instruction is executed, the PC will contain the
value 0123H.
(Note: Under the above conditions the instruction following SIMP will be at 102H.Therefore,
the displacement byte of the instruction will be the relative offset (0123H - 0102H) = 21H.
Put another way, an SIMP with a displacement of OFEH would be an one-instruction infinite
loop).
Bytes: 2
Cycles: 2
Encoding: [ 1 0 00 [0 0 0 0] | rel address |
Operation: SJMP
(PC) « (PC)+2

(PC) « (PC)+rel
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SUBB A, <src-byte>

Function:
Description:

Example:

SUBB A, Rn
Bytes:
Cycles:
Encoding:

Operation:

SUBB A, direct
Bytes:

Cycles:
Encoding:

Operation:

SUBB A, @Ri
Bytes:
Cycles:
Encoding:

Operation:

Subtract with borrow

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

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

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

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

SUBB A,R2

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

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

1
1
[100 1 J1rrr]

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

[1 00

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

1 |0 1.0 1] |direct addressl

1
1

[1 00

SUBB
(A) —(A)- (O) - (R))

1o 1 1 i]

100



STCIOCS8AD £ 41| 5 Fr HLIE 7S

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 0C5H (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: | 11 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: [ 1 100 Jo 1 1 i
Operation: XCH
(A) <= ((Ri)
XCHD A, @Ri
Function: Exchange Digit
Description: XCHD exchanges the low-order nibble of the Accumulator (bits 3-0), generally representing
a hexadecimal or BCD digit, with that of the internal RAM location indirectly addressed by
the specified register. The high-order nibbles (bits 7-4) of each register are not affected. No
flags are affected.
Example: RO contains the address 20H. The Accumulator holds the value 36H (00110110B). Internal
RAM location 20H holds the value 75H (01110101B). The instruction,
XCHD A, @RO
will leave RAM location 20H holding the value 76H (01110110B) and 35H (00110101B) in
the accumulator.
Bytes: 1
Cycles: 1
Encoding: [ 1 1 01 [0 1 1
Operation: XCHD

(Aso) <= (Ris)

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

Function:
Description:

Example:

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

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

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

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

XRL A, RO

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

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

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

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

Operation:

XRL A, direct
Bytes:

Cycles:
Encoding:

Operation:

XRL A, @Ri
Bytes:
Cycles:
Encoding:

Operation:

XRL A, #data
Bytes:

Cycles:
Encoding:

Operation:

XRL direct, A
Bytes:

Cycles:
Encoding:

Operation:

1
1
[01 1 0] 1rrrx

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

[o1 10 o1 01 ] [ directaddress

XRL
(A) « (A) A (direct)

1
1

[01 1 0Jou1 1

XRL

(A) — (A) A (Ri))

2

1

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

(A) « (A) A #data

2

1

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

(direct) «— (direct) A (A)

XRL direct, #dataw

Bytes:
Cycles:
Encoding:

Operation:

3
2
[o1 1 0Joo 1 1] |

XRL
(direct) < (direct) A # data

direct address | | immediate data
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o gl gl w2l s *
F6E HUTRS

T 2R 45 A 91 CPU AL X 41 i 5 S S ) S A BB 1 T BB B o

2 o oo b FRALCPU I 78 Kb B0 5 AR S N A0 R 28 T B A s R, BESRCPU 2 4 A
M LAE, B EABIXANZ2EME, BEEUUE, HEBESRE TR, ke EkiT
1B, IXRERNSFERRCA T, SEELX DS IR AERR AT RS, R CPU T TS SR IEFR
Wil . PRHLE T R G R R 2 AT, 24 LA R R [ CPUE Sk b iy, sk
IR 45 BRI, 3R AEAE CPUDR S M S5 8 — A e T 0 7 5 Ay I Ao 30 R o b U0 ) % B 28 e
B, At 2 b B A B S AR B T WA SRV, ERE BF —APTURE —MESE R . CPUSURSE
S A1 S 2 5 8% e B BT R

Y CPUIELEAL B —A> b W Y SR (N 5 (BT AR T IR S AR R RAET B —A
P b e i P BT U SR . S CPUBE RS 2 s SR SRt R IR S AR, BT A AR 5
0 i b SRR, B SE LU, TR B FR G W RS R, XS AR I R TR E
XEERITIT RGRRAZ B W RS, A TITHRE DI RE R T R GFR N B  T R

STC90CS8AD Z 41| 8 Fr HLHR A 7 84N i sk, © 4148 B2 AMErh Wro(INTO). 52 i 48
OFFtlT . AP3Bep B I(INT L), SER 38 1rhi . SR 382rhli, & O (UART) thili. 4hifrh 2 (INT2
)« AR I3(NT3). A5 () b T 46 A A4S T AR S . P BT LA 96 2 b W fo Y A (EA/
TE.7) SAR 7 H 7 14 01057 5K Jf 57 (0 R 9T 3R, A1 T LR 47 A B2 70 P 197 0 ¥ 7 3K A8 CPU
W 7 AL IS 60 o T F 35 45— A o T T D kS s s T rh B O IR S
W I 5 R 4 T AR B B o I e i b T SR T DU T WA B B i, Rz, AR sk
2 B T TR SR T AT W e DR S % e R AR S e o 24 9 AR R0 5 20 14 o 5 [ 72 2
it BB R SR s R GRS RN T T . STCO0CSSAD Z 51 B 1 ML 4%/ b I 25 ¥ v et
F6-17T7R:
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F6-1  HWIERIKT
F b7 . R SE L | L) X . R
s FH RS N : PRI PRI | RS | RIEH3 | | st o gt o e s o
) ‘/‘ E=N iy 7 2 S \‘—_‘5 - |
ST T 3 LR traetel I W vl Ll bl el R R o N
Hidk (IPH,IP)
INTO  10003H|  0(highest)| PXOH,PX0| 0,0 |o0,1|1,0| 1,1 IEO EX0/EA
(AT 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 |0,1|1,0] 1,1 IE1 EXI1/EA
(AL ’ ’ ’ ’ ’
Timerl  |001BH 3 PTIH,PTI| 0,0 |o,1| 10| 1,1 TFI ETI/EA
UART  |0023H 4 PSH,PS | 0,0 |0, 1|10 1,1 RI+TI
Timer2 |002BH 5 PT2H,PT2 | 0,0 |0, 1| 10| 1,1 TF2 + EXF2 (ET2)/EA
INT2 100331 6 PX2H,PX2| 0,0 |o0,1| 10| 1,1 IE2 EX2/EA
(A8 H72)
INT3  1003BH| 7 (lowest)| PX3H,PX3 | 0,0 |0.1]1,0] 1,1 IE3 EX3/EA
(A8 H73)

3 e RTINS IR T RE 95 A7 SR IPH AP AR, FDRE T e v o U g, iR Rt

HIPEXICON, AWt A AP, 558051 F HLPT I Wit Je 2 5 45 2%«

MAAEHCE S e, PWrEhR)y et lrs, .
Int0_Routine(void)

void
void
void
void
void
void
void
void

Timer0 Rountine(void)

Intl_Routine(void)

Timer]l Rountine(void)

UART_Routine(void)
Timer2 Routine(void)
Int2_Routine(void)
Int3_Routine(void)

interrupt 0;

interrupt 1;

interrupt 2;

interrupt 3;

interrupt 4;

interrupt 5;

interrupt 6;

interrupt 7;
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6.1 HPiTZE

STC90C58AD £ 41 #. i ML h I R G 45 s = WA B 6-1 s

— T e gt
Hp T VR P T A
il 2 A v
B AR S
v IP, XICON, IPH AL
IE, XICONZ fr e 25758 S e g
TCON.0/ITO=0 >0 EA PXOH, PX0
EX0 — [
INTO —o— IEQH—o"—0 -3 Lyl ok
TCON.OATO-{ | pro 10| g &
[o; > 0,1
Timer0 / TF) ————————)—o— g = HEEN
TCON.2/IT1=0 PXlH’cPXl AU
INTI —o o8 = EEIN
TCON.2/T1=1
PTIH, PTI| o,
3 : M) o
Timerl / TF1 0§ T Ly
PSH, PS
RI E 8_ﬂ’I 0.1 1,0
UART TI i —p——o |° s Lly i
- | PIHPT2 g0 ?g
: 0.1 K
imer2 TF2 g m, IREN
Timer2 EXF2 :):)—.—o/—c)l/c 0§ L4 IR
I
I
: >0 PX2H, PX2)
XICON.0/T2=0 EX2 I 2 000 o
INT2—o E2H——ofo N e HERN
XICON.0/T2=1 | "
I
~ >0 | PX3H, PX3
XICON.4/T3=0 EX3 3 NN o
INT3 —o— 1E3 —O/—JI/c o8 > U#
XICONA/T3=1 l
| v
| low
I
Eﬂ
\Global Enable
EA

Kl6-1 STCO0CS8AD £ 41| v i 2 45 45 14 %]
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A1 WTO(INTO) AN EE B L(INT 1) A0 o B 2 (INT2) Rl & 5 o 173 (IN'T3 ) BE AT 1 H °F
fil ke, T BRIV o 3E SR DU AN Z0 S A B AR A AL T A AE A TCONH T TEO/TCON. 1
IE1/TCON.3. IE2/XICON.2FIIE3/XICON.5, 445 b b AR 25 F2 e gl ma o7 i, Fp BT i SR AR AL
IEO. IE1. IE2AIIE34 Hah##E0. TCONZF A7 %% FH HIITO/TCON.O. IT1/TCON.2, IT2/XICON.0
FIIT3/XICONAYIE T AMHHWI0. 1. 2RI K FE~P i & 77 sUId 72 T FEi i & 77 0. WitkiTx =
0(x = 0,1,2,3), A RGAEINTx(x = 0,1,2,3) IR BIE B ~F J5 v] P2 R MR A BT . @i SR 1Tx = 1(x
=0,1,2,3), WA RGAEINTx( x= 0,1,2,3) BRI T B J5 ol = A= Ah 3 bk 408 r0(INTO).
AMES IR LINT L), A0S b T 2(INT2) A0 A0 3 v W7 3 (INTT3)38 1 LA 045 5 17 L M el o o e

E IS 25O FN L[ H BTG SR AR EAL A TFOMTEL . 2458 I 8% F A7 8 THx/TLx(x = 0,1)¥ tH i, i
HFREN TR (x = 0,1) 24 B AL, ER 8 WA A . 28 WL AT % e i B T, s i 2%
R bR EALTEx(x = 0,1) 2 Wl B35 4 .

2 H AT S rp WO SRR B T R TRT H AT 1 1R 326 o W SR AR B A2 TTH AT AT — A B 1
Ja, HATOHWEIS A

SE I B2 (0 R T SRR EALR TR2RIEXF2. e I 28 25 A7 8 TH2/TL2% iR, ¥ai A 47
TR2EW BAL, TR 2SR WR A . MR WL 20T 1% 08 I 28 R T, 5 B 2% 1R ¥as b B4
TR2& ARG FR . MEXEN2=1 HLT2EX 5 kAL 7= AL i SR B e i, EXF2E AL, 2 I 22 rp W fa
RERF, EXF2=ti2K i CPUM o Wy [ B AL FHAT 22 I 35 2 T R T

FA i R AT N SE U 620K -

F6-2 Rk
TR fil AT A
( %é@%ﬁ 0) (ITO/TCON.O = 1): Ff&#T  (ITO/TCON.O = 0): Ik FEF
Timer 0 JE I 280
( %%‘g}% , (ITI/TCON.2 = 1): & (ITI/TCON.2 = 0): fi§ H1F
Timerl JE I 2% 1 H
UART R B 58 )
Timer2 JE I 28 23 H
( %%‘gﬁﬁ ” (IT2/XICON.0 = 1): FR&JY  (IT2/XICON.0 = 0): {i§H1F
( %%ﬁﬁ 3 |UTIXICONA=1D): TR (T3/XICON.4=0): fGthF
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6.2 hHTHFE

o e A7tk J 755 = o
75 ik WA | Lep | Eff
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 Interrué)itgf}’lrlorlty B7H  LPX3H [ px2n | p2u | psH [PTiH| PX1H | PTOH [ PXOH 0000,0000B
Tcon  |Timer/Counter Oand)gop =y [ TRt | TF0 | TRO | 1E1 | 1T1 [ 1EO [ 10 ]0000 0000B
1 Control
SCON Serial Control 98H [SMOFE| sM1 | sM2 | REN | TBS | RBS | TI | RI |0000 0000B
T2CON Timer/Counter 2 C8H |72 [Exr2|reik | Teik [Exena| trR2 | /12 [cr/kiz [0000 0000B
Control
XICON Aux11éz;rl}lltﬁ)1ferupt ESH | Px3 | Ex3 [ 13 [ 3 [ px2 [ Ex2 | 2 | 112 |0000 0000B

ERAFIH T 5STCIOCS8AD FF L 7 LR WA SG I T A7 25 A7 d%, T IHE Xt LR & 47
AT

1. i 2 IFF FZIEFXICON
STC90CS8AD Z 41| 5. HLCPUXS H Wil i FF i el B, F— AN vR Wi 75 o v R I8, 2

EH P 30 T o 2R A SR IE. (b MASH) FIXICON (Huhk 9COH) 541 . 27 A7 2RI A% =L
R

IE: il feirafidas (IO T4
SFR name | Address | bit | B7 | B6 B5 | B4 | B3 | B2 | Bl | BO
IE A8H | name | EA ET2 | ES | ET1 | EXI | ETO | EX0

EA : CPUM AT o ir =4, EA=1, CPUJFFUFI, EA=0, CPUBERATA I W i
EAFIAE 2 45 o W fo 14 T P e ) o RIS A TR B e 2 EA R 1] FL 8 2 25 R IR B
T R BT Fo VA A 4%

ET2: SEMAFEEST200% B b b a7 . ET2=1, fiFT2H W, ET2=0, 2% ET20Kr.

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

ET1 : @I /AT BTG R W b fr. ET1=1, RYFTId W, ET1=0, Z51ET1d0H,
EX1: AN W o vifi. EX1=1, SOVFFMERHIrIA i, EX1=0, ZE1EAMEA TG,
ETO : TOM%E P iy o bz, ETO=1, FUFTOH I ET0=0%% 1-TO .

EXO0 : AN W0 T i . EX0=1, foiFHl; EX0=0%% 1.
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HAFPEXICONIAS U F
XICON : #fiBhA bz a5 s (A2 5-4E)
SFR name | Address | bit B7 B6 B5 B4 | B3 | B2 | Bl | BO

XICON ESH | name | PX3 | EX3 IE3 | IT3 | PX2 | EX2 | IE2 | IT2

PX3: BALRYISME W3R S g v, e B4 B [PXH3, PX3]=[0, 0]: [0, 1]; [1,0];
(1, 1R UkE .

EX3 : Wipw B, ARVEAMBHE3tl; aiE o, kAR 3.

IE3 : AMERR IS Wi sRAREAL, W2 PR )A, TE3=1, AT AEfF B 3hiF %

IT3 : qUCAL AR BRI, SR W32 T B i il s 2 A7 e R A 2, DA P fid R
HHT

PX2: BAERUISME T W2i e g o m, RS B i [PXH2, PX2]=[0, 0]; [0, 1]; [1,0];
(1, 11RP5E .

EX2 : Wik ERLL, SVFAMERT W2 QBB R0, AR RSN 2

IE2 : SRR r2 i g SRR G4, W kAo fs, 1E2=1, o] EfE H30E % .

IT2 : HUCAL AR AL, SR W22 T B i ik s 2 b7 e R A3 2, A P ik

k.

STC90C58AD & 5| B FrHLE A7 LU, IEFIXICON#EO, M FAREFEE “17 & “0” IEM
XICONAH N BT, SEB 50 40 B2 1b % o W0 Al v BT HR AR, S (50 5 — > v W 9050 e 4 o i 0 23 )
IHECPUTF I W7o S HTITERIXICON A 25 1T B A B /E $5 4 k528 (SETB BIT; CLR BIT) ,

AT A ETE 4928l (RPMOV IE, #DATA, ANL IE, #DATA; ORL IE, #DATA:; MOV
IE, A%E) .
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2. hH L S R I=HIF 725 1P/XICONFIIPH
B4 8051 . i LA AR TR e, BVt e AR e 2%, mT DASEEE B 2% h Tk &
STC90CS8AD F F1| 5 Fy ALId ik 15 BT Y N IR KRR D e 2 A7 4 (TPH) ARG, m] K A A o
PR BNAN WA RN EEIP, BAhBiit e HEMWE, 54580515 ML
HIT I e 2 e A A2
— AN IEFEPAT BURAR e W Be e s AL Je b I B v 7, (EAS e 3 — M S 4 b B
T, —ERATRIEHR, BRREIEARETI, iR B 355 5 BT — 2484 4 B RLET 1)
Wi H i . LA iR wT A 44k R T PR 2% JE A«
LARAE S g W el 9 st S b W i R T, 2 ANRE
2] —Fh i (N R B OE ARG, — BAARIRR, A2 S KR 2 W BT e ik
STC12C5410AD F 51 51 HLI v P9 &AL S g3 il 25 A7 4 IS S Xan F
IPH: B o g4 il 25 A7 8 v A m iz SH4k)
SFR name | Address | bit B7 B6 B5 B4 B3 B2 B1 BO
IPH B7H |name - - PT2 PSH | PTIH | PXIH | PTOH | PXOH

XICON : i rp izt a /745 (AT F-hk)
SFR name | Address | bit | B7 B6 BS | B4 | B3 | B2 | Bl | BO
XICON ES8H | name | PX3 | EX3 | IE3 | IT3 | PX2 | EX2 | IE2 | IT2

P FRWAR S gl B A7 as ik (T4 3-k)
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
MPX3H=0 HPX3=01], 4Nl W3 AR e g b (115 4¢0)
PX3H=0 HPX3=1M}, ~hBrh i3 il e gl i (gt 1)
HPX3H=1HPX3=0/f, MR W3 8 m i se g b (o 2)
PX3H=1 HPX3=1H}, ~}Rrh i3y 5 m P e g i (5 243)

PX2H, PX2: #hEl AR b2t Je g% il .
HPX2H=0 HPX2=00f, #MiBrh W2 AR Se gt b (155 4%0)
HPX2H=0 HPX2=11}, #Mihrh W2 AR e g i (P 5k 1)
PX2H=1 HPX2=0f}, #}lrH W2 9% m S g o i (524 2)
PX2H=1 HPX2=11F, AR Wi2 i i I e g b T (f 5 43)
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PT2H, PT2: &I #52 i At S 4% il A7
M4PT2H=0 HPT2=0I}, 5 i #%2 o W Ay s IR 10 5 2% 7 (1256 20)
HPT2H=0 HPT2=11}, &N 252+ W BRIt e (PhFedil)
HPT2H=1 HPT2=01}, &M 252 WimEm i se g i (P /e g2)
MPT2H=1 HPT2=1iF, 5 852 W g e i 10 S 2 T (1256 243)

PSH, PS: & 11 FR A S 4z 14
2 PSH=0H.PS=0f, & 11 Wi A s AR AR e 2 b 7 (B8 56 220)
PSH=0 HLPS=1#f, & 019 BEARARA Se 2 T (e 20 1)
PSH=1HPS=0fF, & 119 W AR S g0 b (PR 5k22)
PSH=1 HPS=1#}, H 1WA s Aegb b (e 2e3)

PT1H, PT1: 5 2% 1 i se s,
MPTIH=0 HPT1=0/}, & &% b A SR e g b (58 220)
MPTIH=0 HPTI=1iF, 5 8% 17 W s A S 2 R 7 (F 5 2% 1)
HPTIH=1 HPTI1=08}, &N %1+ W B e (Ph/age2)
MPTIH=1HPTI=1/}, & &% B A s s e g b (P56 243)

PX1H, PX1: #5100 e A=
PX1H=0 HPX1=0}, #}Brh i1 9 s AR e g o i (5 240)
MPXIH=0 HPX1=18F, AN B U AR e 2 i (P 56 2 1)
HPX1H=1HPX1=08f, #MiBrH T AR R se g b (52 2)
MPX1H=1 HPX1=11, ~hH6r i1y 5 m o o 4 b i (5 243)

PTOH, PTO: &} #30r Wik e gz il i
PTOH=0 HPTO=08, & 250 Wi A ILt Fe e i (52 4%0)
HPTOH=0 HPTO=11}, & 250+ WrABURIL e i (PhFedil)
4PTOH=1 HPTO=0I}, 5 i 20 W A £t Sl 2 7 (125 2 2)
MPTOH=1 HPTO=18}, &R 250 Wi A m Pt Je g b i (DL 4%3)

PXOH, PX0: 4MH e Wrofit Sa ez il
2 PXOH=0H.PX0=0fF, #hr b0 A s RO 2 2 4 i (P56 240)
PXOH=0 HPXO0=1HF, #}RrH W0 % it s g v i (s gi1)
4 PXOH=1HPX0=00F, #Mir k0 A% m it S g i (i 2e 262)
PXOH=1HPX0=1HF, #hr b0 A L 2 2 i (P 2e 243)

Hh TR S % ) B A7 2R IPRIPHIY A& e vl P R & “1” il “0” o (HIPZF 748l
r#edE, BrCAn] AT 3R TR 2 Bl T R E TR S BRIIPI N 4 . TIPHZF A7 2 I N8 R BeH =11
PREFE AR HT . STC0CS8AD R FI L WL A7 JSIPFIIPHIS H00H, &N H Wil 35 AR AR o
e
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. EBTER /T BESTH HF FESTCON
TCONAE N 23/ 1F A TO. TR M2 A7 4%, RIS WAIAFTO. T13 H R WA 4TS K

FRTRSS, TCONE T :
TCON : EN 88/ Eas b sl 57 (A hr5-4k)

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

TCON 88H | name | TF1 | TRl | TFO | TRO | IEl | IT1 | IEO | ITO
TF1: TG Wb S . TIRRVEHEUR, ABHIMETT A v £ 2™ A i el el £

TRI1:
TFO:

TRO:

IE1:

ITI:

1EO:

ITO:

“1” TF1, [ACPUERIPWr, —BEARFFRICPUNIR Wi, A HEE “0” (Wah
EIME “07 )

SEI 2R 1iE AT A .

TO% b & . TOWE RFTHFE UG, MWMEFFEINLTHEL Mo wm e, hiE g
“1” TFO, [MCPUWERTM, — EARFRCPUNN %P, A G0 (HA] h i)
BAHEO)

SEIT 20 iB AT I .
RIS 1S SRYE (INT1/P3.3) k. IEI=1, AW CPUIE R W, 4CPUNN N i%
FRITET ARG “0” TEL.

AN R T LR TR R B R AL . 1T1=0, INTL1/P3.3 5| B _E MK B (5 5 a] fi & 30 b
1. IT1=1, AhEBA 19 R BRI & 77 =

A 0 SR IE (INTO/P3.2) #Fr&. IEO=14MH KoM CPUIE K R, {CPUN R &b
BRI, AEEEE €07 TE0 A&k 5D .

AR A 0 TR 2R A R AL . IT0=0, INTO/P3.25| I (A B8 2 0] il 2 4035 o 70
ITO=1, #MHHBI0N T R fih & 7 .

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

SCON : HiAT Lzl 2 f7ds (Al hrFH4b)

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 AR & . 45 R AT DL R s H A RO AR, T 3 i 380 56 8 47 $h s it

TI:

Bl Aoy, 20 3TLAE HSM2=0F, A 80 B b AL Rl B 1 24847 DA
J7 A28 77 33 TAE HSM2=11F, M 28 3 i 58 90 ZAERBS A L g, R e 3 B U B 45
(BT E A B 1. RIA LR B 4T 1 IE [AICPU R % by (B2Usch i) , RIAATH P 1
Wr AR 55 FE P iE = .

HEATHIRZERW AR E . BT 1T RN0RER, A EdE, mErEEL &L
Fal. R T 3RS, ARG AL TR B 1. TI=18 R A 4T 1 IEAE [ CPU
HAB b (IRl o (EAVER KIS, CPUMIR K& g R, B mPATh RS AR
B FATIES, TIULAHH PR W RS T g2,

SCONZF A7 as AR AL S Hh i To ok, FEEAEN 4.
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3. ERTEE /1T HEE 21T HIZF ERST2CON
TCONNE I 28/TH A TO TIRIEE G748, [RIBBIAETO. T 1% H A Wil A 5518 5k
rH IS, TCONME U R
TCON : JES &5/ THEds hirehl B /Ads (W AL3Hhk)
SFR name | Address | bit | B7 | B6 B5 B4 B3 | B2 | BI B0
T2CON C8H | name | TF2 | EXF2 | RCLK | TCLK |EXEN2| TR2 | C/T2 |CP/RL2
TF2: ENER2 wmHbrE. E a2 K B, UAHBAEER . MRCLKELTCLK=1 K}, TF2
BASEN
EXF2: EBT#R25MBbrnE . EXEN2=1 HT2EXH) S Bk P~ L Fi SR B 340, EXF2Ef7. EHT 82
W RERS, EXF2=1H4AHCPUM A BT ] S AL AT e BT 482 HR W P27 . EXF247 0200 FH 4K
5% . FEIBHE /bt Begs it (DCEN=1) o, EXF2ANZ:5|dE Ak
RCLK: HEUSthohdrd. RCLKEAIRT, I 25200 % H ke D 8 47 DA 1A 33 2 i it
B, RCLK=0RT, K i 88 13 H Bk R e g
TCLK: AIERT8PFRE. TCLKEALR, 28321 Bk 1R S 54T DR R LR 3 4 ik Bt
B, TCLK=OR, ¥ e i 8% 1A H ki /R A ks i b
EXEN2: ER#F24M i Rebr . HHEN B 82 RENEAT O EIET, RVFT2EXH) 5B AR
PSR A . EXEN2=0 B, T2EX[HBEARXT 2 i 282105k
TR2: EBT#R2/830/F 1IN, B 1I 5 30 i 48
C/T2: SERTES/ iHHsse. CERF82)
0= PNERERT 2§ (0SC/12 BK0SC/6)
1 = MBS CT R A
CP/RL2: #fi3k/ BEiskiE. BAr: E XEN2=1 I, T2EX [KFABKE~EHIK. HE: EXEN2=0
B, 8B de2d K T2EX 1) Sk AR # T 2 i 88 H Bh H %6 . 4RCLK=1 E{TCLK=1H,
AL TE R L I 2R SR i N Bl E A
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6.3 FETLFER

STC90CS8AD & 41l 1 i WL BT A F R Wl BT A R WA S 2, %o 3% 4 o BB i SR I 1 4
ARG Wr s e e rh 7, AT SEEIR PR P W IR S FE P R . — N IEFEHAT MR S 4%
Hr BT e A e R T I R T, (ERBERE 3 — MR S R W BT R T, — BT RN R, B
IR[EIFEARETL, 3R A EFE 7 )5 AT — 26484 7 fema BOg i rR T B i . DL EFrd v a9y
I P 2% S AR TR -

L AR S g W7 T 4 s e S g T B e e, 2 AN
2 A —Fh T (N R B POE ARG, — HAF IR, AS2 R4S 1 1R 2 W BT o

LRI LA A — L SE 2 i o i SR, W — A SRS B AR ST, Bk T A BRI 2 Ik
Fro XHEHTAERGNMUCRN, GRS — MBI e, STCI0CS8AD AR 41 H 7 HL
H PR e IR FF I T :

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

INT2
INT3 (lowest)

NSk =O

WARAEHIC W E A, AW St 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 HHTALIE
2ARE T P A T HogCPUMR N, AR T, 35 R AT I R ERAE

K e ] B Ik 3R R P T R PC
- AT AR R T R S5 R o

FH T AR 95 R 1 TSRE A% A BT AR S [ — 25484 . TSREARETT (FP IR [B]) $i5 & 250, R PCE
MA ], FERREORI PR E, 25 W EREF KW R A2k SE 30T

BRI NI, R BRI P TS PO AU AR O R A B, R (R SR X 8
¥R B R 55 R P R A bk o % R ISR S5 AR N itk BRI s

L AT IERIAT TR 2 2 AT 7e B
2. PCIEBUEAE;

3. BRI

4. FH B[R] 25 59 HeAt o b

5.

6

SRR w7 )
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 BT AR SO SRR A shEE . BT RS Db T
FEFP A S TP IR SR 4y, FTUA R R 142 AR5 4, B A Wy & X (LJMP
MAIN) .
EE AREIRETIE AU BRETHE 4

RETHE 4 BRI REFS HIPCIR 0] 31 J5 5k th b (9 77, (HRETHE 2184 75 % h L 26 oIk 24 b
KEsHIThEe, S KRB ST WIIEIT, H5 R 25 R a2 1w ki ok At
Wi N7

7 P AE R W IR S5 FE e A R AT TONARBRAE, WIAERETIHR A S0 AT A B HE AT AH N H AR
&, BILEF AR S FE R P PUSHEE 4 5 POPHE A W Z A Y, 75 AN RE 1E AR [0 B 5
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6.5 SMERHIRR

SMERFITO(INTO). AMER T L(INTL). AR e T 2(INT2) A0 4 M 55 o 7 3 (INT3) A W ik 2 5
3, R R 7 2R T ik & 7 2

T3 SR PUASHR R b W )b S A7 T A7 2 TCONH ATEO/TCON. 1. IE1/TCON.3. IE2/XI-
CON.2FHIE3/XICON.5. YA Wi ik S5 FE 7 g B J TR BTiE SRR S AZIE0. TEL. IE2FIIE3
2 E#HE0. TCONZFAEAS 1 IITO/TCON.O. IT1/TCON.2. IT2/XICON.OFIIT3/XICON.4 4 &
TAHMEAWI0. 1. 2F3RAK F Pl 7 = & R R AR 7 e iR ITx = 0(x = 0,1,2,3), B4
RAAEINTx(x = 0,1,2,3)IFRII & P 5 T P2 AR A b . anRITx = 1(x = 0,1,2,3), A4 R%:
FEINTx( x= 0,1,2,3)BHR I T FAY 5 7T AL SN f T Ah 88 BT0(INTO). AN 1 (INT1). 4h
P e T 2(INTT2) R 410 1 3 (TN 3)34s 7T DA 05 B8 1 LM o e o s nge

H T RGBSR R W7 5] BCRAE LI, BT DO T R A IR, NS 5 RZ 2D
YeRF2N RGN Bl o a0 SREAM R WA BRI, LR DA Z5TE AH . 1) 5| DA ef e v P 22 /0 14
RGN ER, T HARH T B B — AN RGN B, A BERRZ T BRI CPURIN B . [FAE,
U AI 8 R W R A FESE AT A, LSRR Z0E AR N IR 5| BRI 4E R FLF 2024 RGERT B, X R
A BERA PRCPURE B AS I BHZ AR L5 5 .
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6.6 FETNRIERF

6.6.1 FMERFEFOANTO)AINIXIZF (CFF B L wmiz)
1. 2R — &R/ ER AR Oy TS P45 Fh BT

CizFr:

/* */

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

J#* - JFRSTCOOCSSAD Z 1 F HLAM S 0( R ) —enrmemmememeoe %/

L ST Y ST R (e L) [ — */
/% WEERE R e AR B 1 2 AR I TR AR - */
/* */

#include "reg51.h"

//External interrupt0 service routine

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

/* */
/* --- STC MCU International Limited */
/¥ - J#H7RSTCY0CS8AD A 51| 51 -y HLAMIE H T O BT ) —-mmmmmmmeee */
JERL &3 T e @ I} 8 ) S — *
R e Ll i e b U LU N B SCG g s — */
/* */

s

;interrupt vector table

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

s

;External interruptQ service routine

EXINTO:
CPL
RETI

P0.0

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
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2. FEF2— &N HTOR) NS P BT PR BRI FR AR X
CiEF:

/* *)
/* --- STC MCU International Limited */
/% - JH7NSTCI0CS8AD R F1 B Fr HLAMH FF T O( F B )M Bt AR 2 -/
% G BRI ARl B S E A g AR T */
i T e & T I W N ST (G e ——— %
/* */

#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; /lopen 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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LYmIZFE
/* */
/* --- STC MCU International Limited */

/% —-- {H7RSTCIOCSSAD Z 5] i HLAM T hr T O( T B i) e i gt AR K —---—%/

7 YR EAERE P P B TE S E R 5 R */
P S REFHh 8o T T 2 ) SR oo ﬂ
Jx */

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 interrupt0 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 FNERFRETIANTD)RNIXIZF (CRERF FLRIZF)

L. FEF1—ERIMER B 89 T B B
¥

CIEFF:

/* */

/* --- STC MCU International Limited */

¥ e SFORSTCIOCSSAD Z B HUSM 7 1 (T W) —memonmmmeeee */
L ET 3 s Y oI e e R0 1 N — +/
/% VETERE R B EE R A T SR R R - */
/* */

#include "reg51.h"

//External interruptl service routine

void exintl() 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; /lenable INT1 interrupt
EA=1; /lopen global interrupt switch
while (1);
H
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LHRIERF:

/* */

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

/% - JH7NSTCIOCS8AD Z I B i HLAN A T LCR BEU) —---mmmmmmmmm */

L &3 T T A @ i) 3 ) S — *
/% VSRR P R BT R A A T R R PR AR - */
/* */

H

;interrupt vector table

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

LIMP  EXINTI1

ORG 0100H
MAIN:
MOV  SP, #7FH ;initial SP
SETB IT1 ;set INT1 interrupt type (1:Falling 0:Low level)
SETB  EX1 ;enable INT1 interrupt
SETB EA ;open global interrupt switch
SIMP  §

H

;External interrupt] service routine

EXINT1:
CPL P0.0
RETI

END
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2. FEF2——ERINER AR T 1 B9 TR BESE o T AR R e AR K
CiZFF:

/* */
/* --- STC MCU International Limited */
/% -~ JH7RSTCIOCS8AD R A1) By LA T 1 By R AR 2 -/
/% QR EEAERE Y A B SCE R G AR */
/* VSRR O E R R A TR SR R BORL KART - */
/* */

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

//External interruptQ service routine

void exint1( ) interrupt 2 //INT1, interrupt 2 (location at 0013H)
{
}
void main()
{
ITl1=1; //set INT1 interrupt type (1:Falling 0:Low level)
EX1=1; //enable INT1 interrupt
EA=1; //open global interrupt switch
while (1)
{
INT1=1; //ready read INT1 port
while (1INT1); //check INT1
_nop_();
_nop_();
PCON = 0x02; //IMCU power down
_nop_();
_nop_();
Pl++;
}
}
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LiRiER:

/¥ */
/* --- STC MCU International Limited */
/% - 7N STC0CS8AD R 41 H Fy HLAMT A T 1T B fh) MR At FABE 2 %/
/% U SCEAERR P A B SO T 5 -NZAR T */
/% VEAERE P B F AR T SRR SR AR <o e eeeeeen */
/* */

>

;interrupt vector table

ORG 0000H

LIMP MAIN

ORG 0013H

LIMP  EXINTI1

ORG 0100H
MAIN:

MOV  SP#7FH

SETB IT1

SETB  EX1

SETB EA
LOOP:

SETB  INTI1

INB INT1,$

NOP

NOP

MOV  PCON,#02H

NOP

NOP

CPL P1.0

SIMP  LOOP

>

;External interrupt] service routine

EXINT1:
RETI

END

;INT1, interrupt 2 (location at 0013H)

;initial SP

;set INTI 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 FMERFETR2ANT2)RIMNIKIZF (CIFF B L Hmiz~)

L. B2 —&RINEB R T2 T A h i

CigFr:

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

* - RSTCIOCSSAD ZF e F LI H 7 2( R ) oeemeeeeeeoe %

7 R P B R P B AR, e - */
O e T g R EEE o1 STy — g
/* */

#include "reg51.h"

sfr P4 = 0xc0; //for 89-90 series, location at 0ESH
sbit INT2 = P4/3;
sbit INT3 = P4/2;

sfr XICON = 0xe8; //for 89-90 series, location at 0COH
sbit PX3 = XICON"7;
sbit EX3 = XICON"6;
sbit IE3 = XICON"S;
sbit IT3 = XICON"4;
sbit PX2 = XICON"3;
sbit EX2 = XICON”2;
sbit [E2 = XICON"1;
sbit IT2 = XICONA0;

//External interrupt2 service routine

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

/* */

/* --- STC MCU International Limited */

/* - JE/NSTCIOCS8AD ZRFI B i HLANEE HH 2R BEI) —--mmmmmmmmmmemmm e */
L e T i e T e i — *

P S R RS A T 52 R VO SR e *

/* */

P4 EQU 0COH ;for 89-90 series, location at OESH

INT2 BIT P4.3
INT3 BIT P4.2

XICON EQU 0E8H ;for 89-90 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
IE2 BIT XICON.1
1T2 BIT XICON.O

;interrupt vector table

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

LIMP  EXINT2

ORG 0100H
MAIN:
MOV  SP#7FH ;initial SP
SETB IT2 ;set INT2 interrupt type (1:Falling 0:Low level)
SETB  EX2 ;enable INT2 interrupt
SETB EA ;open global interrupt switch
SIMP  §

;External interrupt2 service routine
EXINT2:

CPL P0.0

RETI

END
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2. BB 2—IRNIMNAR R B 2B TS B oh T PR B 4 EE A R

CiEFF:
/* */
/* --- STC MCU International Limited */

/% - JH7NSTCI0CS8AD R F1) L Fr LM A i 2 B Mg it it pL AR 2 -/

/% QBRI ARl B S E A g AR T */
P TR S ) ] 7 2 SRR Y —emeeeemmmeenrreeee w
/% */

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

sfr P4 = 0xc0;
sbit INT2 = P4/3;
sbit INT3 = P4/2;

sfr  XICON = 0xeS;

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"I,
sbit IT2 = XICON0;

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

{

}

void main()

{
Im2=1;
EX2=1;
EA=1;

//for 89-90 series, location at 0ESH

//for 89-90 series, location at 0COH

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

//set INT2 interrupt type (1:Falling 0:Low level)
/lenable INT2 interrupt
//open global interrupt switch
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while (1)

{
INT2=1; //ready read INT2 port
while (1INT2); /Icheck INT2
_nop_();
_nop_();
PCON = 0x02; //IMCU power down
_nop_();

_nop_();
Pl++;

LRI

/* */
/* --- STC MCU International Limited */
1% - JH7NSTCIOCS8AD F 41 By WLAMH H i 2 Bae i Mg et st FELASE 5 %/
AN REBEAEAR T Al BRSO3 5 AR
/% VETERR P A B A A TR SRR B AR wmeeememem e
/*

P4 EQU 0COH ;for 89-90 series, location at 0ESH
INT2 BIT P4.3
INT3 BIT P4.2

XICON EQU OE8H ;for 89-90 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 FMERFET3ANTI)BIMIXIZF (CIFEF B L Rmiz)
1. 21— B RINER AR BT 3R T B S5 o b

CigF:

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

/¥ -~ JH7RSTCIOCS8AD FR FI| i i HLAME HH W3 (TR B#IY) ---mmmmmmmmmm- */

L 2 Y S e o 31 7 1 — */
/% VEFERR P A B B T R SRR Bk AR —eeeeeeeee */
/* */

#include "reg51.h"

sfrP4 = 0xc0; //for 89-90 series, location at 0ESH
sbit INT2 = P4"3;
sbit INT3 = P4"2;

sfr  XICON = 0xe8; //for 89-90 series, location at 0COH
sbit PX3 = XICON"7,
sbit EX3 = XICON"6;
sbit IE3 = XICON"5;
sbit IT3 = XICON"4;
sbit PX2 = XICON"3;
sbit EX2 = XICON"2;
sbit IE2 = XICON"1;
sbit IT2 = XICON"0;

//External interrupt3 service routine
void exint3() interrupt 7 //INT3, interrupt 7 (location at 003BH)

{
PO++;
H
void main()
{
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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LHRIZRF

/* */
/* --- STC MCU International Limited */
/¥ e FRSTCOOCSSAD 2 2 F WL U3 (R HEHE) —omememmemoeee %
L E 2 e e e & Tl R 1 —— *
/% SRR R e AR B T 2 AR TR AR - */
/% */
P4 EQU 0COH sfor 89-90 series, location at 0ESH
INT2 BIT P4.3

INT3 BIT P4.2

XICON EQU 0E8H .for 89-90 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
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

;INT3, 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 AY TN BRI A T B M R S EE AR X

Ciglx:

/* */

/* --- STC MCU International Limited */

/% - JH7NSTCI0CS8AD R 41 B Fr HLAMH HH B 3 (T B )Mt FE AR 2 -/
R & e Tl U R e L e S o S —— ot

M ABTERR P B EE AT 1 SR R MR e eeeeee */

/* */

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

sfr P4 = 0xc0; //for 89-90 series, location at 0ESH
sbit INT2 = P4/3;
sbit INT3 = P4/2;

sfr  XICON = 0xe8; //for 89-90 series, location at 0COH
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)

{

}

void main()

{
IT3=1; //set INT3 interrupt type (1:Falling 0:Low level)
EX3=1; //enable INT3 interrupt
EA=1; //open global interrupt switch
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while (1)
{
INT3=1; //ready read INT3 port
while ('INT3); /Icheck INT3
_nop_();
_nop_();
PCON = 0x02; //MCU power down
_nop_();
_nop_();
Pl++;
h
h
LRigE
/* */
/* --- STC MCU International Limited */
/¥ - JH7RSTCIOCS8AD F 41 51 fy HLAMB W3R B yme it FLAB 5K -/
/U AR P b A BRAE SO 5 -Z R */
e I I S e U i S P ESSI0L PR 1 — )
/* */
P4 EQU 0COH ;for 89-90 series, location at OESH

INT2 BIT P43
INT3 BIT P4.2

XICON EQU 0E8H ;for 89-90 series, location at 0COH
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.0

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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\d)érélz

FTE ERTEE/ITEEE
71 EETSR/HHE20/1

STC90CS8AD F 41 5 7 HLA & B 2R0RE BT 251, S54E418051 e I 28 6 A, UTEER
AU R R R AR RS, R ER0T] L N80 2 I 28 H

STC90C58AD R 51 5 AL N 5 % B TP AN 1647 % i 88 / TH AR TOR T 1R B A v 40y LR e
i 7 PR TAE 2. XA e i 88 /1H 588 (TORITL) , 7EARBR ) A 27 17 8 TMOD Hh 45 — 4 il
fr— C/TRIEFRTOTT Ly 5 i B33 T A08S . I 88/ B B8 (A% O B AE 2 — AN I (5 0
) s, AR XS B AT TR RSO R IEAN R a0 SR bk vk ok B R Gint
Bl DR T, R e i g/ R 1 2 I el 6 AN I B A B — AN bk b, B
s W Bk R B B HLANES S (TOAP3. 4, TLAP3. ), WA, f 9k — kol
hnts

M58 I A8/ TH RS TAEAE e AR, TR 7 FE P I FESTC-ISPYm A2 25 HH i B (W F
BIFT7R) & R G Bh /128 & RGeS 4 /6 J5 LETORT LREAT 1 5. 240 I 3% /1 B 88 TAEAE T B
BV PGP QL N T

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

SE I 8%/ THEER O AR TAERR: A0 (1302 2 I &5 /T 8as) , X1 (16 AL e I &/ 1 # as
B0, B2 (B B sh F AR ) , B3 (BASLLE I a8 /THEUES) o &I 8% /7B LR A3
G, Hopth TARRER 5 @ i 28 /tF B3R 0AR R, TIFERCSI LR, A7 1EiT 4.

7.1.1 ERER/TBEROF RN R
5 BB Hir k- MSB frstuht o HFFS LsB SR

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

TLO Timer Low 0 8AH 0000 0000B
TL1 Timer Low 1 8BH 0000 0000B
THO Timer High 0 8CH 0000 0000B
THI1 Timer High 1 8DH 0000 0000B
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1. ERTEE/HH R ITHIF FETCON
TCONNEN 8T HZSTO. TIHRIEH 25725, RN WHAFTO. T H A Wi A Zh i =k

RS, TCONHE R I :
TCON : SEIF 88/ Hgs skl Zifegs (A fr3H0k)

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

TCON 88H | name | TF1 | TRI | TFO | TRO | IEl | IT1 | IEO | ITO
TFL: SER &/ THEES T AR S . TIPS, MAMETHIa N i 2. e (o A i

TRI1:

TFO:

TRO:

IE1:

IT1:

IEO:

ITO:

WE AR “1” TF1, WCPUERF W, — BELRFERICPUN ST, 4 f i fF
“0” TF1 (TR AT HFARFEWE “0” ) .

SERS B TIRIBITIEGINL . ZA BB ANEE . MGATE (TMOD.7) =0, TRI=1H/%t
FRHFTIHIETIEL TR1=0M 25 1ET11H8. 24GATE (TMOD.7) =1, TRI=1HINT1%iA
= PR, A ST

SEIT 8% /TR TORS 1 bR . TOR RVFHHE LS, MAMETFGE N5, Amhn™
A, BEEEE 1”7 TFO, [MCPUIERTW, — B LRRFCPUM N Z Ty, A f A
3 “0” TFO ( TROH AT AR FF & HE “07 ) o

E R BETORIIBATIEHIAL . %A R BALAEE . 24GATE (TMOD.3) =0, TRO=1[ &k
FRYFTOFFUETHE, TRO=0KI251ETOTH 4. 4GATE (TMOD.3) =1, TR1=0HINTO%iA
HEI, A SVFTOT L.

RIS IS SR YE (INT1/P3.3) br&. IE1=1, AMEBF W CPUE R W, 4CPUNN N %
HR BT FHBEARTE “0” TE L

AR A T LA 7 S AL . TT1=00, AR B VAR FE P & 7720, 24INT1 (P3. 3)
FINKHSPES, BAZIEL o SRAMGH - FAd & 770, AN rRBrE CEINEIINTL) 220 £
FHCHE AR, BERZPBgiCPU N, [FIE % R AR 5 R AT 5E 2 1/, AR R BT
VA ZTE B (P3. 3 AR &), HNPK =28 i — kbW H{ITI=18), WIAMRAF K1 (INTL)
G ‘17 — “0” FREATERAR, WS BESREREAIIEL 5 R AL R A AR,
AREEHTOIE SR IE (INTO/P3.2) br&. IEO=14MEBF B0 CPUIE K i, 4 CPUMN N 4b
EEA e, HEEE €07 TE0 GAyfil &k 5= .

AN IO fit A2 5 A HIAL . TTO=0R, A8 W0 Ak T fid k720, HINTO (P3.2)
AR RS, BALTE0. SRAMEH P ilk 77 U, MR iR (G A ZIINTO) 4 Zi £
FHER ARG BRNZ P W gCPURI N, RIS 7 1% 0 W IR &S RE e AT 58 Z B, AN A
G RE (P3. 2BARED , HNPK =4 A — kbW, 24ITO=18F, WIAMBF K70 (INTO)
U “17 — “0” TREATEEAS, BaE R WriE RARELIIEL , [\ ENE R BT,
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2. ERES/ AT HBE TR FEHITMOD

SE I AR B8 H IR T S 27 A7 SE TMOD I I A7 C/THEAT 16 3%, TMODZ- 12 23 1) % hr(E
BT ERmY). aJUUEH, 2 ER /A4 e R, B TMODKIMIAIMOE R, 24
FERF /PR AR AR 0. IRR2EAR R, BEU3ANE], B NI RE W Bk

A7 4 TMOD L ) D e ik

TMOD k. 89H SAE: 00H
ANw]fiz -4k
6 5 4 3 2 1 0
|GatE | o | Mt | Mo |Gate| o | M1 | wmo |
\ /\ /
\V4 \V4
SERT 281 SER 250
A s IhfE
TMOD.7/ GATE TMOD. 745 2 i 25 1, B 1B A TEINT LA & A TR14% 7 B 1
AR T E I 2/ g 1,
TMOD.3/ GATE TMOD. 3Fz 1|5 i) 280, B 1 R FEINTO M A = K TROFE HI A & 1
IS A AT I 2 I 2% /1 $ 880,
TMOD.6/ T TMOD. 63z #1] € i 2% L FIVE e i 23 a5 8s, T80 A e i 28
(M EB R Gt el di o), B LRETH$es (WT1/P3. 5% N)
TMOD.2/ C/T TMOD. 245 1] 5 i 250 FH A sE i B ol H 20 8% , 15 AR e i 28
(MWNHEB R G Bram ), B 1HETT SRS (ATO/P3. 4% N)
TMOD.5/TMOD.4 M1, MO SRS B3 E I 2% /T as T e 7
0 0 13f7 eI 88 /11 H e, FHeA8048 ALK, TL1 RS2 E
IR, THIEEANSAL 4 o
0 1 1607 3% /1150 8s, TL1. TH14H
10 87 [ Bl B2 S IR 2, 2498 I THLAE B 3 2 2 A TLL.
11 SEIT 28 /B L R (R0 .
TMOD.1/TMOD.0 M1. MO SERS 28 /11 B A O =Rk
0 0 1307 eI 58 /11528, FHZ58048E M AT, TLOR ks E
S, THOEEANSA 4 o
0 1 1607 e I % /1H 4 as, TLO. THOAH
1 0 SN [ Zh E B H E T 2%, ¥k H PR THOAE BB E 3h HE 2 A TLO
1 1 SE I 2R 0L I VR XS sE i 2 /iH B st . TLOVE A—ANSAL e i

an/THEGE, TR AREE N SO R L] . THOMUAE 9 —A
SALE I #%, H15E I &% 1A il A7 #1
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7.1.2 ERTER/ TR0 LIEERN (548051 R FHFRA)
I 3 X 27 AF AR TMODH (M 1(TMOD. 1), MO(TMOD.O) B E, e 28/ B2 04 4R A [F
TAERE

7.1.2.1 2300 (13 ERTZR /1T EES)

P 58 I 2R 5 B A S OIT 2RALl8048 B I 8%, BNSAT 1 8 32 0 i Tl 4 i 88 . T B o
FRER AR/ T HABREROT/E TR HEKT, B SR0REBE NI KI5, mTLORMKSAL
FITHOFISAL BT A Bl o TLOAKSA7 s M A THOHEAY ,  THOTH %ris Hi B A TCONH ) 35t A B AL TFO .
GATE (TMOD. 3)=0 FF, ITRO=1, WMIEMH3ei40. GATE=1 B, Foi4 thAhEba NINT 13 0] & i 28
1, INTO¥HIE N 280, XPETTSZHLMK % & . TROJYTCONZF 1728 N 267, TCONZF A7 28 & Air
1 B AR DR f iR WTCONEF 4748 %L ) BAR Th e ik %

RO T 58 I 28/ TH B8R0 R 1307 B I B8 /11 5028, W F IR

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 &/ THEARORIEC 0: 13AL5E IS &5/ 114 s

M C/T=00F, 2B TP ICESE S| R YL ol (20 ik, TOXT I op 8 334k,  TO TAEAE 2 I )y
Ko HBOT=10F, ZERITFIERE B AN ki AP3.4/T0, BITOTARLE %05 s

STCIOCS8AD R F B HLI e i 23 A B AP Eud . —Fh2 12T, & 12 8nl, 54
Z8051 B FrHULAHIE; AAh—Fi 6T, 641, HEEREL8051 5 HIHI2M%. TOK
THRAE RS P R R fESTC- TSP A 2e ik B .

AT B 130 B AE RS B8 THO 23R8/ K TLORMES 2. TLORITSAIAE, K 2% .
BAIEITRE (TRO) RIS R A8 BROMERAEXT T 2 i 2850 A 2 B 28 1E AR . 2
ANARE HIGATERZ (TMOD. 7AITMOD. 3) 4351173 it 45 52 I 28 1 3% 5 ) 280,
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7.1.2.2 fER1(16ALERTER /T8 2) R H MR IZRF (CIZF KL dmizF)

PEECTER T 7 THO L TLO A= iR 1642 4k, Hofh 550058 4Rl BR UL 20T e i 2% /11 8
FROMEN164L BT 8% /1T 5088, W TFEFTR,

MCU in 12T mode

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

INTO

SEI &/ TH AR ORIBLC 1: 166 I &5/ 11 s

AR, BN RN E N16ALE I 28 /15 RS, HBTLORISAI AN THORISAL FT#4 k. TLORISAL
v tH M) THOREAE ,  THOTH %3 HY B AL TCONH (1385 Hi A EALTFO

GATE=0 (TMOD.3)}, WITRO=1, NEHf#81H%. GATE=1H}, FovF A% A INTOR il
B350, SXAE AT SEILBKFE M & . TROYTCONTT 745 P [ A7,  TCONZF A7 2% & i BAR D e i ik
WL 5 TCONFF /AR I 41

MOT=0/F, £ BIF GRS RGBS, TOXT B B 5, TO T/EAE e iy
o HOT=11, ZEIFIEREBIMNEIKITHAP3.4/TO, RITOTAEE %05 (.

STC90C58AD F A 5L LI i€ I 28 A PR EoH 2. —FP2 12T, 124 e4hml, 5
£ 558051 B Fr HUMIA]; FAh—FRhZ6THR, 64PN, #ERE48051 8 A HLK2fE. TO
i ZAE e sk F P RE 7 IS FESTC- ISP AR 4 ik & o
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ER R0 TAEE 166 E AT 28 /T R BN AE

1. CiZFr:

/* %/

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

/* - JH7RSTCI0CS8AD 41 B Fr ALAE I 2 OFRT 1647 2 I gt / - B L --+/
/* U AR A BT S S SRR, e e */

/% EAEREFE A Bl i WA T 2 SRR PR R e %/

/* */

#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

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

{
TLO =TIMS; //reload timer0 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 timer0 as model (16-bit)
TLO =TIMS; //initial timer0O low byte
THO = T1MS >> §; //initial timer( high byte
TRO=1; /timer0 start running
ETO=1; //enable timer( interrupt
EA=1; //open global interrupt switch
count = 0; //initial counter
while (1); //1oop

}

2. YRR

/* */

/* --- STC MCU International Limited */

/* - JH/RSTCOOCS8AD F 7 51 v L8 B #0016 7 ) 25/ 1T H s AR 5 %/

7 AR EAERE T P B E PSSR, e - */

I ABERR T A BT A T2 R I BB R - */

/* */

;/* 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 model (16-bit)
;initial timer0 low byte
;initial timer0 high byte
;timer0 start running

;enable timer0Q interrupt
;open global interrupt switch

;initial counter

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

TMO_ISR:

PUSH ACC

PUSH PSW

MOV  TLO, #LOW  TIMS ;reload timer0 low byte

MOV  THO, #HIGH TIMS ;reload timerO high byte

MOV A, COUNT

ORL A, COUNT+1

INZ SKIP

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

MOV  COUNT+I, #HIGH 1000

CPL TEST LED ;work LED flash
SKIP:

CLR C

MOV A, COUNT ;count--

SUBB A, #1

MOV COUNT, A

MOV A, COUNT+1

SUBB A, #0

MOV  COUNT+L,A

POP PSW

POP ACC

RETI

END
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7.1.2.3 B2 BHNERER) REMRIZRF (CIEF X LARIERF)
PR B I 28/ TH AR OB R ] B B E AR MSALTHEER, W T EFTR.

MCU in 12T mode

TFO Interrupt

o
INTO (8 Bits)

SEIT &%/ TR o K 2: 847 F B H ke

TLOM ¥ B AN B ALTFO, T B THON R EHi 3 ATLO, THOWNZAHAFFE, | THOA
BAAE,

 ERTERORUTRMNIRNIZF, EFER0TIEASMN BEMERIER

1. C#EF7:

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

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

sfr AUXR = 0x8e; //Auxiliary register

//TO interrupt service routine

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

PO++;
H
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void main()

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

2. SCYRIEFF:

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

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

;/* article, please specify in which data and procedures from STC  ----*/
/% %/

AUXR DATA O08EH ;Auxiliary register

s

;interrupt vector table

ORG 0000H
LIMP MAIN

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

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

s

;TO interrupt service routine

TOINT:
CPL P0.0
RETI

END
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7.1.2.4 HERI(FNSALITEES)

XER A, FEACIC3, E as 1T IR, AR SR TR E N0 A .

e 230, MR 2 BT 2S0AITLO X THOVE N2 NS IS T 8% . T B s =3I )
P08 8 & . TLO &5 F BN 280354z : /T« GATE. TRO. INTOJZTFO. THOFR 5E i It #23)

fe GHEE AN , (R8s 1AITRLA TR L. BER,  THOF il i i 2% 1 17

B3R TG — IS AL e i &% /T B2 MU IR AL, AR A HLRA = et &8/ 4k
o B3 HIEH T i 88 /7 8880, ERTEETLA FAE 3 AH 24 FTR1=0, f%1L7+-%(, MTOwS

PEAPIASE R &

MCU in 12T mode

I A
MCU in 6T mode

O
TO Pin g

SYSclk

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

+6
- MCU in 6T mode

TR1

THO

control

(8 Bits)

TF1

— Interrupt

SEIS/TH R0 FE 3. PI8A7 i Kt
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7.1.3 ERER/ITHE TR (5RE8051 B H LR E)

BN 2R AE RS TMODH M 1(TMOD.5). MO(TMOD.4)HJR B, &I 28/ 118088 14 3R A [F
TAERE

7.1.3.1 #2013 EBTES/ 1T EER)

BERESCR E I A /TS LI 9 136 e I 28/ 78088, A TLIKIRS AL A THT FI8AL Fraa e, 4
TR, AEAOMHRAEXS 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 B ds

GATE=0 (TMOD. 7, ITR1=1, MR 280140, GATE=1IF, Fo¥F B /M NINT 101
881, IXAE AT SCEUKE M & . TRIATCONT A7 8% P 5 A7,  TCONZF A7 2% %% i) BAR Th g ik
DL I TCONFF A2 AN 41

BOT=00f, 2RI RS RGN B E 5 L, TOR 8 R8T AREE ey
Ko MOT=10F, ZERITIIER B SN k5 AP3.5/T1, BEITI TARZE 405 Ko

STCO0CS8AD R HI L HLIF 2 I 28 W FP LT a2 —Fhog 12T, S 12 e ehinl, 5
148051 88 FrHLMIE]; HAb—FhR6THR, 6 I4tinl, BERAS80518 K LK. T1
[R5 S AE Be s P R i ZESTC- TSP AR A% FR L EL .
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7.1.3.2 BN 1(16ALERTRE /1T 25 R EMRIZF (CIEEF KL HwIZR)
AR e 2 /RS LB N 160 e i 2% /i 8 es, W EATR.

MCU in 12T mode

SYSclk J\o
E MCU in 6T mode

T1 Pin

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

control

TR1
GATE

INTI

SE IS a5 /AR RO 10 1660 E I 2% /1T i as

AU, 2R 1AC BN 160 B 25 /1 8es, HHTLIRISAI A THI IS Frf Ait. TL1AISAL
v tH R THLEAT ,  TH1 %0 H B AL TCON A [ H bR EAI TR

4GATE=0 (TMOD.7)i}, WTR1=1, NERF 25 1H4. GATE=1W}, FvVF A% A INT13% ) 2
BPER1, SXAE RSBk TE M & . TRIATCONT A7 45 P i A7,  TCONZF A7 2% &0 i BAR DI e ik
WL A5 TCONFF A AR I 41

MOT=0/F, £ I RIERS| RGBS, T B B0 5, T1 TR ey
Ko BOT=11F, ZHIFICERERIN BB AP3.5/T1, RITITAEAE 05 .

STC90C58AD F A HL LI € I 25 A PR EoH 2. — P2 12T, 124 eehml, 5
fE48051 88y HLAHIRD; S4h—FhZ6TH, &F6ABIEhinl, HERE48051 8 FHLR2ME. T1
) ZAE e sk F P RE 7 IS FESTC- ISP AR 4 ik B o
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ER 1 TIEE 1660 E AT 28 /T R R R A2

1. C¥EF:
/* */
/* --- STC MCU International Limited */

/¥ - JEINSTCOOCSSAD Z 51 B - L AE I 2% 1) L6407 58 INF 2% / 11 B a4 1 %/

L N A (e 1] 07— *
R S R g Rl E e {1 g s —— *
/* */

#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

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

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

//1ms timer calculation method in 12T mode

//work LED, flash once per second

//1000 times counter

//reload timerl low byte
//reload timerl high byte
//1ms * 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 =TIMS >>§; //initial timer] high byte
TR1=1; /timerl start running
ET1=1; //enable timerl interrupt
EA=1; //open global interrupt switch
count = 0; //initial counter
while (1); //loop

H

2. LRI

/* */

/* --- STC MCU International Limited */

/* - JH/RSTCOOCS8AD F F 5 Fy L AE K 5 1 1Y 164 78 B 2 / T B A =X --+/

7 R BRSPS R RS HSART, e - */

I ABERR T A BT AT T R I BB R - */

/* */

;/* define constants */

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

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

;/* define variables */

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

LIMP  TMI1_ISR
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;/* main program */

MAIN:

MOV
MOV
MOV
SETB
SETB
SETB
CLR

MOV
MOV
SIMP

TMOD, #10H

TL1, #LOW TIMS
TH1 A#HIGH TIMS
TR1

ET1

EA

A

COUNT, A

COUNTH1, A

$

;/* Timer1 interrupt routine */

TM1_ISR:
PUSH ACC
PUSH PSW
MOV  TLI,  #LOW TIMS
MOV  THI,  #HIGH TIMS
MOV A, COUNT
ORL A, COUNT+1
IJNZ  SKIP
MOV COUNT, #LOW 1000
MOV  COUNT+1,#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+1,A
POP  PSW
POP  ACC
RETI
END

;set timerl as model (16-bit)

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

;enable timerl interrupt

;open global interrupt switch

;initial counter

;reload timerl low byte
;reload timerl 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 FER2@MU B ERRN) RHEMNINIZF (CIEF FILHRIER)
BB T E IN 4% /T B0 I 9T A Sh B8 A i 4ds, T BB,
MCU in 12T mode
VtU in 6T mode

T1 Pin

SYSclk

TL1
| 8 Bits)| l TF1 Interrupt

(8 Bits)

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

TLIFE A EAITRL, T EATHI N AR EFHEATLL, THHARHKRGE, ERENTHIA
BAAE,

ERTER 1 PRI IEF, BRI TEESMAMERERER

1. C¥&F%:

/* */
/* --- STC MCU International Limited */
/* --- STC89-90xx Series MCU T1(Falling edge) 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"
sfr AUXR = 0x8e; //Auxiliary register

//T1 interrupt service routine
void tlint() interrupt 3 /IT1 interrupt (location at 001BH)
{
PO++;
H
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void main()

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

while (1);

2. CYRIEFF:

/timer1 work in 1T mode

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

/timerl start run

//enable T1 interrupt

//open global interrupt switch

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

¥ */

AUXR DATA O08EH

s

;interrupt vector table

ORG 0000H
LIMP MAIN

ORG 001BH
LIMP TIINT

;Auxiliary register

;T1 interrupt (location at 001BH)
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MAIN:

ORG

MOV
MOV
MOV
MOV
MOV
MOV
SETB
SETB
SETB
SIMP

0100H

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

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

A

s

;T1 interrupt service routine

T1INT:

CPL P0.0

RETI

END

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

;fill with Oxff to count one time
stimer] start run

;enable T1 interrupt
;open global interrupt switch
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7.1.4 HZIntel 80515 L ERTEZ0/189 R A =451

[BI1) el /i Es e, R/ IH R N e R 08 AR N ER, B R T
gk, IEMREEST, BT EA RN, RS R WRS R, SR B R A
WHEELT, BEWT R
1) TAEJ7 R%H)7 (TMOD. T2CON) HI & ;
2) VBB () 8% AN THx TLx. RCAP2H. RCAP2L;
3) T VAT ETx EARIIEE, A AL+ s
4) JB/1EAI TR B A
PR UL I /- H 2088 1 i HE— R B4
8051 FR I Ly ALK I 28/ T E 25 0B 12 DLW N LA T o1 50y,  BRJEnioh-#58s, Bk,
Afe B BRI EUEAE T B E BN T AT A7 28 THx TLxH 2%, T 200K SE B 1 H 254E LA
25, 280 2" ARRAN,  DAFLAMGAE AT EOyIE 13 E TR TLx .
W SEPRFEUE X, HHEEEKE An (n=8. 13, 16) , WM ATHHEeTHx. TLxH I3t
HME N2 —x, NP2 NEUEE . 0, TAET RO A 136, Mn=13, LL2"H#H,
TAE A 16, Win=16, A2 WSS, Fril, HHHHIMEN (0 = 2'x.

XFT R, SRS AR, ML S i IR I O . R, R AR N
M RGPk € B EAH S AL I . B0 CLEAR6eMHz ], AL 10 -

12 12

N nf:l:ﬂ\:: = =
LA JE ey ATk us 2us

SEBRERSI A Te = x « Tp

X TobLas A, TP € 18], ONPT ik k. ToMTp—BON CRME, £E5RH
Tp/a BRI SRAFAT T THEUEx, FRRExcoRAMY, RISRAFE R EWIME. 8P

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

Wik TAE 01, Min=16, 0 S8 B A 5 i A ) - SO N -

(x) fh= 2" - x=65536-2500=63036, M Tt /AR H SO+ /NI 2 BISRIFES
57 ]93CHEE NTLx, =580 AF6H%E N THx H o

TAEAO. 1. 20 E RIH R ES) 788192, 655361256
XA T RO R, R AR SR T B ECR AN S AR e s S R R AT

155



STCIOCH8AD £ 41| 1 Fr HLIE 7S

[F12) it/ 5 ss s Agmfe, RN RS, e/, R ETe
= 10ms, FAFEN12MHz, & 10ms ] EHIERAE . &2 TAET R tHEA I EWIE: K8
SEWIME AFOH, 847 WI{E ADSH.

(D ¥IgHfEF

PBHIaaH, — AL ERE R AR BT SR € I/ T B as AT Dh RE 1 S S HORE S5 A
FEF, AGIYIHHRE 0T

START:
: EREFER
MOV SP, #60H s B HERRIX 45k
MOV TMOD, #10H s EFETL. ERE, TAET
MOV TH1, #ODSH : WEETITHEWIE
MOV TL1, #OFOH s WERTHEIME
SETB  EA ;
SETB  ET1 ;} s
s HABVIIEAAR T
SETB  TRI s JAEITUFEGTH
: G FEF
(2) PRSI
INTT1: PUSH A ;
PUSH DPL ;}fﬂiﬁ;{%#}ﬁ
PUSH DPH ;
MOV TLI1, #0FOH ;} Y E
MOV THI, #0D8H ;
LS BN e
POP  DPH ;
POP  DPL ; } MRS
POP A ;
RETT ;AR [E]
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X B JER T WS TR R AR . STCI0C58AD R A1 AL H T J& T kb, 1
—AREPWIE R EAN TR, RO AR, H RS 1 e B R R R T R 5%
TP X LT

[ SFARERIE Bk 5 o e d g I/ T+ B de 28 AT ok B ks 7 A, H t AT 32 P 5 I /3
B 0ml g i /T HEs LTI SR B . A F e i/ REs0 (T0) Bl #at, AR R 1xt
INTOS| b F TF kb 3R 47 Mok 9 Wk o

INTO B i
T TOH % T
=E fZ1k
BEBEGATENT, HLEsEIATP Nlus. ABIFER BLmlin T .
INTTO: MOV TMOD, #O9H 3 WTONER /751, GATEANL

MOV TLO, #00H

’ N==4
MOV THO. #00H ;} O TLOWO

CLR  EX0 ;. FEINTOH by
LOP1: JB P3.2, LOP1 ; ZEFFINTO S| B 5
LOP2: JNB P3.2, LOP2 s SRFEINTOS| I i P
SETB  TRO : JHENTOFF UG THEL
LOP3: JB P3.2, LOP3 ; SEfEINTOfE BT
CLR  TRO ; AZ1ETOH %L
MOV A, TLO s AT EUE %A
MOV B, THO s R AUEAB
: s TR RK SR b 3
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[14Y  FIH e /T B AR 0ml s I/ 114028 LA Tt 11 50 Ao M0 m B 0 N ity 11 76 2 FH 32 11

FESCEE N ] R gt b 2 LR B PSSR R I INTORTINT LS, 1 e I /v 2as AT
2o, MR T TN AN b Wi . B € I/ THE0As LS SR AR B X TR 77 oK
2 (HZIFEEN) , WEIFEWIME R, T 0 DN — AN sk AE ko, 15088 BRI E 0% H
B LR W RAREALTF UL, [ BNV R PR, ITIE R T 3880 — >0 s s
Hi. BATER/THEEST (T KPR E R AW S R 7 8. AR m B T

(1) FEFE:

ORG  0000H
AJMP  MAIN s T
ORG  001BH
LJMP  INTER s FET1IR W RS 2T
ORG 0100 : FREFAH
MAIN:
MOV SP, #60H s WEMERRIX
MOV TMOD, #60H o WHEERN/HEE, o2
MOV TL1, #OFFH s WEITHEUR 2
MOV THI, #OFFH
SETB  EA : JTHIk
SETB  ET1 : JFERE/TH s b

SETB TRl s AR /B L
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(2) TWIRFIEF (BRI FPIE )

(4151

38H.

INTER:

ORG

pUSH
pUSH
pUSH

POP
POP
POP
RETI

1000H
A

DPL
DPH

DPH
DPL

S TR 55 A ) A 3

; } B NHART

'} s

; } Bl R R

s AR [E]

SN ARG EIPL. OFIPL. 14 5% H #8200 v sA1400 n s 73 . ALk, RS
RN /T80 (T0) , ER S, EMON6MHz, TP=2u s, Zi1-543 €N % HCNICHA

ASRE > B il 4T »

(1) WIgatre B

PLTO:

MOV
MOV
MOV
SETB
SETB
SETB
SETB
SETB

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

3 WETOER 5203
; WETLOYME
; WETHOWME

=}¥FEPI$'E
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(2) BT IR 25 72 P B

1)

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

2)

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

FE SR N FH R S R T R T

(1) SERF/TH a5 ik

SERS /T EES R AT BUE 2T RO Y 1) A LE SR P WA 2], ol A RRAE A B Bl it
A7 o AEAN IR0 Y 375 3K r 17 2 S AL B2 A B 4 H AR BRAY AR I (D REAR ,  FL Rl S I ot o BB SR
BB A RTAR, — AR EN 3 MHLE AL L, sy Semf A B Rk E. K%
WM 7 5 ] BIEANTE, AEX R BORSCIN PE R 237 5, DR T AME R -

T ey e B S S AR TR SE RN, X E I/ B AR5 R0 T B A A S —
e FH T v T S I T SR A S AR B R 22 RN 2 IR HOE S AR W E /K, i
T S SES U R T AR 55 R R B ROIE R DB R T TN T SR IR,
Tl I Il B

Bl RER r R E RGN Bl T BRI &7 A Sei iR % . XA & MR
N AMEIMNELIBD RGUGZARZE . FTIEBIAAME, RIEH Wk 55 R P Ao THx . TLx HHT & it
BAMERS, BORETHx TLx M 8103 B 3CEHT MOTT AR kS THAURE R . IR M= BT B
FATE R E . BB AME T
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CLR EA s 2Rk

MOV A, TLx s BRTLxH St A

ADD A, HLOW : LOWA SR v 29
MOV TLx, A : WERFITTHEIE
MOV A, #HIGH s R T IXA
ADDC A, THx T T EME M
MOV THx, A s BET b EIE

SETB  EA 3 JEHR I

(2) BALBGSAT T EUE

TEBNASHCSAT W € I /TH B T H BB R, WA, el Re A . XRFEDNA
AT BEALE [F)— I 22 [R5 S B THx R TLx v . Bedn, SBieTLx e 15 THx,  BROR g I/ TH s i
TIBATIRAS, TEBLTLxI B A 2R I THEAL, T E L THX AT S AR AL, X I 13245 R THx AN
T [FFE, JoiETH R TL R il G 4 .

— TR A VR SRR THR, JEIRTLx, KRR I THEEAT FL B 2 W s
MR AR, AT E e B, BEE BRERE, EEEANE RN, E

A AR G
RDTM: MOV A, THx ; BEHTHX A
MOV RO, TLx ; EELTLxfEROH
CJNE A, THx, RDTM o ORI IRTHXAR, A5 AHAE, A5 1)
; HIEHS, FEFE THUT, BWES
MOV RI, A . W THxAE TR
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7.2 EBTEE/ITEET2
ST R0 — AN OALE I /TR . I 1 B Rk T RS 27 47 BET2CONH JC/T207,  FIAG AR e

I SR T H A CREZR I BE W A7 2R T2CONII IR W TR )

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

g e fr bt 2 755 N
iRe] fiiid I \isp Lsp | HMHE
T2CON | s 2328 2i /745 | C8H| TF2 | EXF2 |RCLK|TCLK |EXEN2| TR2 | ¢/T2 | CP/RLZ [0000 0000B
T2MOD | SERf#R2# \Ffres | COH | - | T20E | DECN [xxxx xx00B

Timer / Counter 2
RCAP2L Reload/Capture Low Byte CAH 0000 00008
Timer / Counter 2
RCAPZH Reload/Capture High Byte CBH 0000 00008
TL2  |Timer/ Counter 2 Low Byte| CCH 0000 0000B
TH2 | Timer/Counter 2 High Byte |CDH 0000 0000B
AATERT2CONGE I #5215 1 Z A7 88) AL DD REF A
T2CON Hikk: 0C8H SA7ME: 00H
EIEVAS 3+
6 4 0
| TF2 | EXF2 [RCLK | TCLK |[EXEN2 | TR2 | €/T2 | CPRIZ |
oL, 5 Yire
T2CON.7/ TF2 SEIT B2 AR . E T %2 N B A, DR AR TS .
MRCLKEKTCLK=1 B}, TF2¥ A2 AL
T2CON.6/ EXF2 SENT 24N AR E . HEXEN2=1 H.T2EX ) F7 Bk 48 7 A i 3K B
By, EXF2EANL. e 2S2rh Wi RERS, EXF2=1FfFCPUM
Wt 1] B AL AT S B 2R 2 W AR . EXF2A7 0 AR 4R AF 1 25
TE 3 /356 ek 1T As i = (DCEN=1) 1, EXF2AN2>5|A2H
T2CON.5/ RCLK Pt Bibr G . RCLKE LR, i 2820w Bk 7R Ee 47 10
TR AR I3 RS 4F . RCLK=0R, 15 5 Ik 28 1 035 1 ik o
VE N ER S b
T2CON.4/ TCLK FOERBPbrE . TCLKEAIRT, &R 2205 H i /E 8 847 0
T LA 03 I A e I 4. TCLK=0INF, 4 5 IsF 85 11wkt ik e
VBN R IE R B
T2CON.3/ EXEN2 TERTER 2N REbR B . I E AL H e i 282 R AE N B AT H I

BREF, FCVFT2EXI AR P~ A i SR B 2% . EXEN2=0K, T2EX

AR AR 0T 2 I 282 TC A%
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A e hRe
T2CON.2/ TR2 SERFEs2 Jash/fFE ks, Bl WSS e s
T2CON.1/ C/T2 ERRS/ SRR, CeERER2 )

0 = WIFER2E (SYSclk/12 BESYSclk/6)
1 = AMBHEMIEES CRBEA &)

T2CON.0/ CP/RL2 R/ EEE L. BAEXEN2=1, T2EXH 7k A8 7= A= i 3K
EE: EXEN2=0I}, 2N 23238 H s T2EX 1) 6 kAR # v) 46 5 i
FEBHER, MRCLK=1 BNTCLK=1 K, %07 TRk H5E i 2% i
HII Ay H A B

EN 22 3R ERE R H3R. HEIEEE GEaRRIT D MR kKA. X3FhE
A HT2CONHF AL BEA T IR E CIn I RTFD

SEIN 221 TAE T 50
RCLK+TCLK | Cp/RL2 | TR2 2

0 0 1 IASES RS

0 1 1 16474 3k

1 X 1 PR R AR

X X 0 (RHD

T2MOD : g 2%/ iH Hs e s i a4 O nr 67 3-4k)
SFR name | Address bit B7 | B6 | BS B4 | B3 | B2 Bl BO
T2MOD 0C9H name - - - - - - T20E | DCEN

T20E: SEN 882 #HifE Al

DECN: [n] Fit-$fERefr. wehfgse nIlcEm b/ m i Has
s« P HE L, IXEATLERRS0C51 Z A= bt b Sk S BB AR . AEX A IS
T, LAE AEMREA, AN AR RORER, e RMEN N0; XA N ROR
B, BERME N AR AL 2 R e A E .

163



STCIOCH8AD £ 41| 1 Fr HLIE 7S

7.2.1 ERTER2HIEIRIER

FER DA, # I T2CONH FEXEN2 L B 2N T, 4 SREXEN2=0, & i 88 2/F A—A~ 1647
SENT 2R HRS (HT2CONTC/ T2 $e) , RE IR BAI TR CERF g8t bR EAL) o ]
TPl GBI RS IEZFAE st () E I 2s2 b W BEAZET2) o INSREXEN2=1, HLA EHEk
AR, AERI0 T —ANERME,  BIARNEHNT2EX 1A 2}, 5 i 282 R TL2 AN TH2 [ 24 BT 2% B 4l
FRFIRCAP2LAIRCAP2H, H 4, T2EXA 7 BEAS G T2CONT (IEXF2 B A7, EXF2ARTR2 —kEREMS =4
Hr (g B e I B2t Y R b AR ), 5 B RS2 rh T AR 25 R i i B R TR2 FIEXF2 KAl
ghERFWRESE , WIRE N TEPTR. R, TL2RITH2 R E s #i(E, 2 HT2EX
PEARHIREARR, TR AT2EX BB AR BRG AR H1/12 (12 BPAPR) 51/6 (6o
R .

MCU in 12T mode

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

SYSclk

Bt w “FHEE TN RIS A2
o
T2EX Pin 7o

control
EXEN2

B s B g8 29l siAsi 3
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7.2.2 ERER2HBHERREN (HIB/1HRHIT =]

1667 B Zh AR, el 282 B C/T2R B oM e I 48 /11 5 ds, Yufes s /id it
o THEUR U7 RS2 DCEN. G T REAL) #E 1), DCENAL TT2MODZF 745+, T2MODZF A7 4%
BTN REREIA RS FrR. 4DCEN=0 i, 5ERH 882 BN EibH; MDCEN=1 K, i a%
2 FLEILTIEX W@ st B. B2 GR 7UDCEN-0 R, GERER2 FNENItE. ¢
A, 8T W B EXEN2A AT IE R . WIEREXEN2=0, ER#82 1634114 FI0FFFFH, 75
HEHTF2E AT, SRJG B RCAP2LAIRCAP2H o () 1657 4B A S B 317 25 A 25 N\ SE ) 852, RCAP2LAI
RCAP2H [ {E 2 368 3 30 A4 AL 19

WIEREXEN2=1, 1647 B 7558 0T it s H sk T2EX M 1 B0 R 7 Bk A S . I 47 Bk 3% [R] B EXE2
BA . WS e e Wi hE, Y TF2EEXF2 B 1IN P24 rp . ZE&I3H, DCEN=11}, sEmf
a2 PG R . PR SR VFT2EX 42T E T ). SMT2EX B W, SERSAs2 i
B, TFBEIOFFFFH G i I F B AL TR, =4 rp b ChnSRrp g i e ) o @ I #3211 3 H A faf
RCAP2LFIRCAP2HH 1116 A7 AELAE Sy 8587 35 #AE TN TL2FITH2

MT2EX B 0, K f e I B2k it B, A TL2 AN TH2 1 51 3145 T-RCAP2LAIRCAP2HE , 72 i

A,
U in 12T mode
SYSclk No
H MCU in 6T mode C/T2=0 TL2 TH2
T2 Pin control ] ]
reload, ‘i‘i
BRI ——
2
b
T2EX Pin oo
control
EXEN2
K2 eI 21 B 3) R L (DCEN=0)
anU in 12T mode Down Counting Reload Value Toggle
SYSclk [] []
WM M-
+6 ;
- MCU in 6T mode 2 A" SN 220
8 Bit: 8 Bit: iy
T2 Pin control { l 2RIt l 2) V’ H
A 7S
TR2 0=DOWN
- T2EX Pin
Up Counting Reload Value

K3 a3 2 [ 3) 28 (DCEN=1)
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Rrtuht 2 AT 5

Y= S 2
e ik I \isp Lsp | A
T2CON | SEI} #8252 /7% | C8H | TF2 | EXF2 |RCLK| TCLK |EXEN2| TR2 | ¢/T2 | CP/RTZ |0000 0000B
T2MOD | ek #2i A% frss | C9H - | - | - | - | - - | T20E | DECN [xxxx xx00B

W T IR R A pe i R, T2CONARLFETR2OZ e B, TR, E Mk B R B Z e 8%,
LHIH T T2 Ry i 28 AN E 28 1Y BAK V& 795,

T2 52 I 25 T2CONF ¥ &
n T2CON
Bt PR e
1643 2% 0000 0000B / 00H | 0000 1000B / 08H
1667 4 3k 0000 0001B /01H | 0000 1001B / 09H
VR gy A SRR R R e A (R R | 0011 0100B /34H | 0011 0110B / 36H
Rk 0010 0100B /24H | 0010 0110B / 26H
ARk 0001 0100B/ 14H | 0001 0110B / 16H
T2AE T H 2 T2MOD ) 15 B
n T2MOD
B PR e
16417 0000 0010B / 02H | 0000 1010B / 0AH
EEIER 0000 0011B/03H | 0000 1011B / 0BH

(1) Bzl AR a5 i i BEAT i SR B3
(2) AhpFEl: Mt/ THEE i H IE B T2EX (P1. 1) R A HF Sh kAR I 7= A 4 g RoR B2 (et
A2 TP R R AR B BR D) -
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7.2.3 EREEMERITRBRLESZAEMNRNIZF (CIEF X LHIZERF)

ZAAF 25 T2CONFALTCLKAN (8) RCLK SR M I 3% 1 85058 B 25 230 75 5 47 11 328 AR P %
Fr, MTCLK=0R], ERT2S1/ENEAT O REWR R R RAES: YTCLK=11, @ 3s2ENF 1T 0
RILPE R R A A% o RCLKKH B AT IO R [RIREIE R .l 2hr, HAT D ReFEIA A
BRI L PR R, — ANMEI e 281774, AN B e a8 2r=4: . anE4FR N e N 252
TAEER R R RSN, 5 HNEEEAMEL, MTH2% B, R kA 23 U 2 i) 3% 2
FEAEAS BT B4R H B F 4SRCAP2H AIRCAP2LIKI 164 {H, FF A7 #$RCAP2HAIRCAP2L {8 H # A4
TE . MTAETER BN, R T2 H A kg

Bl A Bk R= CER AR20 HIER) /16

Timer 1
Overflow

MCU in 12T mode
{
MCU in 6T mode C/T2=0

SYSclk

T2 TL2 | TH2 o
C/T2=1 ! (8 Bits) | (8 Bits) g --J------- RCLK
T2 Pin contro
1-1 I : RX Clock
TR2 I I eloa
Bk oo T =g P e

RCAP2H 5 TCLK

: TX Clock
T2EX Pin EH ; EXF2 TE I %2

|control ik
EXEN2

(P R AR VA N S da s

ERF AR E K “ER” B B R, N L, ER s EA e Ak
(C/T2=0) o MR a2/ENE R80T, CREREANFR TR R R AR 10 2R 8 24E N e i
B, ESEEAPIE Y (1/6 BK1/12 RHHF) . HEr 2 MR R AR,
BAIE6 BT, DAIRYS B CL2mt AP A 1/ 124 0%

X B R AR :

n X [65536-(RCAP2H,RCAP2L)]

BRI B M B =

X n=16 (GEPEPREAD 532 (12MF8PAzl) ; [RCAP2H, RCAP2LI/ZRCAP2HAIRCAP2ZLI)
WZE, N16 AR5 8%

WEAHTR, a2 E N R R R RS, G247 83 T2CONAF FRCLKAN (B%) TCLK=1
W, EER2VE N R R AR B A . T TH2US IR EALTR, WA A, XFEY
TERT A2 AENPERR R R AT, @R B2 A AA 1. W SREXEN2 (T24MEE bR &) #iE
fir, FET2EXFR L 3]0 (45 #4 B A EXF2 (T2 AMEFREAD , HIFASE (TH2, TL2) FEHr
R (RCAP2H, RCAP2L) .
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ME A2 DR R R AR AR, SR EL, T2EXA] BN A R . 2 iEae B A
FEPRFR R AT, WA TH2AITL2 BETE/ 5, BR— RS (fosc/2) Bl
T2 FHEANRFBE T, ENER2 Konl. RSO NXITH2 FITHL BEAT3/ BRAMERK): "Xt
RCAP2ZFAF AR HEAT 1L, HAEHITE, BN FHEIERHE R, 20E I 252803 £ 45RCAPIE
ITVTIAET, ROCHE R 38 (GEETR2) o RAFIH T FBCR 22 A0 A0 e] FH g i 25 295 215X L8k
R,

BEFRAVLE
SEMT 252 TARAEBRF R A E SR, MR Bi 5 5 N T2IEE N, X (s R 2 QR
R A3 [REa= CERY 8% 23 g =) /16
IR SR E I AR 2R T A BRI B 5, R R A U T
SYSclk
nX[65536-(RCAP2H,RCAP2L)]

A n=32 (12 L) 5516 (6 IHEhAE L), SYSclk= HRT Aesii
Hsh EREE 5
RCAP2H, RCAP2L= 65536 — [SYSclk/(n X4 ]

B -
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E R ER2E R IT R R L S MR IR F (CREF BL4RIZ )

1. C¥&F%:
/* */
/* --—- STC MCU International Limited */

/¥ - JH7RSTCYOCSSAD Z 51 HL Fi WL I 45 24/ I8 el 5 A A= A5 TR -/

e SR o P S S 8 e ] PR "y
R TRl s e i (s M Ty e T g o) —— */
/* */

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

sfr T2CON = 0xCS8;
sfr RCAP2L = 0xCA;
sfr RCAP2H = 0xCB;
sfrTL2 = 0xCC;

sfr TH2 = 0xCD;

typedef unsigned char BYTE,;
typedef unsigned int WORD;

#define FOSC 18432000L
#define BAUD 115200

/*Define UART parity mode*/
#define NONE_PARITY 0
#define ODD_PARITY 1
#define EVEN_PARITY 2
#define MARK PARITY 3
#define SPACE_PARITY 4

#define PARITYBIT EVEN_PARITY

sbit bit9 = P2"2;
bit busy;

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

//timer2 control register

//System frequency
//UART baudrate

//None parity
//0dd parity
//Even parity
//Mark parity
//Space parity

//Testing even parity

//P2.2 show UART data bit9
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void main()

{

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

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

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

#endif

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

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

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

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

{
while (busy); //Wait for the completion of the previous data is sent
ACC =dat; //Calculate the even parity bit P (PSW.0)
if (P) //Set the parity bit according to P
{
#if (PARITYBIT == ODD_PARITY)
TB8 =0; //Set parity bit to 0
#elif (PARITYBIT == EVEN_PARITY)
TB8=1; //Set parity bit to 1
#endif
}
else
{
#if (PARITYBIT == ODD_PARITY)
TB8=1; //Set parity bit to 1
#elif (PARITYBIT == EVEN_PARITY)
TB8=0; //Set parity bit to 0
#endif
}
busy = 1;
SBUF =ACC; //Send data to UART buffer
}
/*
Send a string to UART
Input: s (address of string)
Output:None
*/
void SendString(char *s)
{
while (*s) //Check the end of the string
{
SendData(*s++); //Send current char and increment string ptr
}
}
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2. JLRPERr:

/* */
/* --- STC MCU International Limited */
/* - 7R STCIOCS8AD F A1 B Fy WL 5E I 45 2 i 5 20 R A B A R -/
/% B SRR A A BRAE S E P S| HE A */
P VELERE P B AR B T 5 SR TR AR e */
/% */
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)

;8-bit variable UART

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

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

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

i

;UART?2 interrupt service routine

*/

UART ISR:
PUSH
PUSH
INB
CLR
MOV
MOV
MOV

CHECKTI:
INB
CLR
CLR

ISR_EXIT:
POP
POP
RETI

ACC

PSW
RI,CHECKTI
RI

PO,SBUF
C,RB8
pP2.2,C

TLISR EXIT
TI
BUSY

PSW
ACC

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

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

;65536-18432000/32/115200 = 0xfffb

;Set auto-reload vaule

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

;Load string address to DPTR
;Send string

;Test string

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

;P2.2 show parity bit
;Check S2TT bit

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

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

;Set parity bit to 0

;Set parity bit to 1

;Set parity bit to 1

;Set parity bit to 0

;Send data to UART buffer

;Get current char

;Check the end of the string
;increment string ptr

;Send current char

;Check next

*
;Send a byte data to UART
;Input: ACC (data to be sent)
;Output:None
; */
SENDDATA:
JB BUSY,$
MOV  ACCA
INB P, EVENIINACC
ODDIINACC:
#if (PARITYBIT == ODD_PARITY)
CLR TBS
#elif (PARITYBIT == EVEN_PARITY)
SETB  TB8
#endif
SIMP  PARITYBITOK
EVENIINACC:
#if (PARITYBIT == ODD_PARITY)
SETB  TB8
#elif (PARITYBIT == EVEN_PARITY)
CLR TBS
#endif
PARITYBITOK: ;Parity bit set completed
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
1z STRINGEND
INC DPTR
LCALL SENDDATA
SIMP  SENDSTRING
STRINGEND:
RET
END
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7.2.4 ERTEF2HIA] gz BT shim B R HOMRF2 F (CR2F ML dmizlF

STCI0CH8AD HAFHF#L, wI ikl /THE#s2, #idPL. O%m i 8h. P1. oﬁﬂ’mﬂﬂ/ou
HNEE AN THRERT L . T EmE/ iHEes2 AR Em AR E N /15 es 2 e s S5
e K5 e B AVANE RO R E .

U in 12T mode
SYSclk*{ DN E

MCU in 6T mode

TL2 TH2
(8 Blts) (8 Blts)

T2 Pin (P1.0)

T20E

Transition
Detector

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

control

EXENZ

BI5 I A 21 T G R i A 5

AR AR T2C0N. 1A7C/ T2 A7 M0, XFT2MOD. 147 T20EE 15k WK i I5F /it g 20 5 i
55 KR, TMT2CON. 207 TR24ZE HI I 85 4 TR EEE R (TR /IE4EHIAT) . HEIRM
R (SYSclk) FEm/iH R 2 H 32 AT T HByME dee e E S i bR . 1
WEARWT:

R AR RS = - SYSclk

X [65536-(RCAP2H,RCAP2L)]

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

MAKATIL, EEIRMIZ (SYSclk) WENG, I BHME 54 AR gL T & I T B e 1
BEAE o

FER By AT, THEER 10 B AN S R TP IR R . X R IhREAN 2 T /T Has2
PERF R A, RN ST DMER SR A g . (HAZER, TR A el ke 2k A s AN Bl A A=
A ANRE AR E %5 B AN RO . iR AL A o #R T R — P BF A A7 4R RCAP2H ., RCAP2L, ANW g
BT B -
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TE RS2 R P dmAZ AT s R R AR R

1. CREFPiE

* */
/* --- STC MCU International Limited */
/% --- STC90CS58AD 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 = Oxcb;

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+ LA IR 5

/* */
/* --- STC MCU International Limited */
/* --- STCI90CS8AD 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 ;timer2 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 stimer2 start running
SIMP  §
END
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7.2.5 ERSER/ T AR EE R SRR F (CREF RLRizFF)

1. CiEFH

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

/* 1If 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 = IE"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 = 0Oxcb;

sfr TL2 = Oxcc;

sfr TH2 = Oxcd;

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

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

I
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/* Timer2 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, LERIERFA
/*

//1ms * 1000 -> 1s

//reset counter
//work LED flash

//initial timer2 low byte
//initial timer2 high byte
//timer2 start running
//enable timer?2 interrupt
//open global interrupt switch
//initial counter

//loop

*/

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

*/
*/

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

/*

*/

;/* define constants */
TIMS EQU O0FAOOH

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

;1ms(1000Hz) timer (65536-18432000/12/1000)
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T2CON EQU 0C8H ;timer2 control register
TF2 BIT T2CON.7
TR2 BIT T2CON.2

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

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

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

ORG 0000H
LIMP MAIN
ORG 002BH
LIMP TM2_ISR

;/* main program */

MAIN:
MOV  T2MOD.#00H ;initial timer2 mode
MOV  T2CON,#00H stimer?2 stop
MOV  TL2,#00H ;initial timer2 low byte
MOV  TH2,#00H ;initial timer2 high byte
MOV RCAP2L#LOW TIMS ;initial timer2 reload low byte
MOV  RCAP2H#HIGH T1IMS ;initial timer2 reload high byte
SETB TR2 stimer?2 start running
SETB ET2 ;enable timer2 interrupt
SETB EA ;open global interrupt switch
CLR A
MOV COUNTA
MOV COUNT+1,A ;initial counter
SIMP §
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;/* Timer2 interrupt routine */

TM2_ISR:
PUSH ACC
PUSH PSW
CLR  TF2
MOV A, COUNT
ORL A, COUNT+I
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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ko= 4= N =
£8E RITOAIE

STC90CS8AD &4 H. i LN A A — AN THRER B ) & X L H ATIBAE 1, 54&48051 8.
WL D52 3. WA 2NHABMSI KW, RIZZEm s, 7 LR ZEMEREE. Ki%
geohes HRE S NI AR, Bl rhas Rt HmAGE S N, , RPNl AL —
AHUHERS (99H) o PRI A BEFR B AT 1B A5 RFRR Th BE A7 7725 SBUF .

AT G WA 4R TAE DT, Hop Ry SRR R 2 nI AR 1, SR A e i, PAEEAS
F N AR . PR B e i 28BS ro A, R 3 B AN [ AR R R e B R )
TAE R EHUAT 2 b W oy SO ey & AT R AR R, Ad 0 R .

STCO0CSSAD Z H) F F L H 47 1 X6k o7 R3304 /& TXDRIRxD 5| o 3@ ik 18 B Rr ik Th R 25 A7
FEAUXRHJUART _P1/AUXR.7H%, #4710 (UART) ZhRER LAZEPS I FIPL I 2 [AME R D). 24
AT I ThRELEPS LIS B, oF 87 (7 2 P3.0/RXDAIP3.1/TxD . 245 4T L REAEPL I SZELE, %
N 2 P1.6/RXDFIPL.7/TXD

STCY90CS58AD AR 4 B 5 WL R ATIAE 1, BR A TEdR@ 545, & n] 5 (A e — 82 >
JATVON, BERE—IEER, BT RTINS,

8.1 RITOMEXFFR

o .- o7 stk K 755 o
fins) P Hudik . LSB SNE
SCON Serial Control 98H [SMOFE| sM1 | sM2 | REN | TBS | RB8 | TI | RI [0000 0000B
SBUF Serial Buffer 99H XXXX XxxxxB
PCON Power Control | 87H |sMop|smobo| - | PoF | GFi | Gro | PD | IDL | 00x1 0000B
IE Interrupt Enable | ASH | EA | - | ET2 | ES | ETI | EXI | ETO | EX0 |0x00 0000B
e A 414 5=
IPH [#Hﬁﬁgfg&EUZ? BIH - | - | PT2m |PSH|PTIH | PX1H | PTOH | PXOH <x00 0000B
&
e A 415 5=
Ip HHI SE R T BSH - | - | pr2 | ps|pTi|Px1|PTO| PXO <x00 0000B
2N
SADEN | SlaveAddress | g4, 0000 0000B
Mask
SADDR Slave Address A9H 0000 0000B
AUXR | Auxiliary register | 8EH |[UART P1| - | - | - | - | - |EXTRAM|ALEOFF | Oxxx xx00B
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1. B1TO¥EHIZF F3ESCONFAPCON
STC90CS8AD R 41 F { ML HE AT 1 P MBI Z 774k B AT 35 35 47 2 SCON A %
I PRRFIR D) BE 75 47245 PCON,
AT R B A7 45 SCON H IR B B AT 185 1 TAE 7 sURI S sz i Thg . A% Rl T -
SCON : ST A f7ds (A f F-h)
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: {PCONZF 4745 H [FISMODO/PCON.OA A I, %47 FF WU A I o 2448 0 2] — A~
ToRAF LAY, @ UARTHEEC S R B %A B DTS =
HPCONZAE 25 1 [JSMODO/PCON.6A7 OIS, %A1 FISML— 2 15 72 5 4T 3845 1Y TAF
T, WFRATR.

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

SMO | SMI | TAE7 = | Thfieii s WHRFR
SR HAT
0 0 HR0 | BALE TR AESYSclk/12,
7

) 8fiUART, SMOD 3\ 232 i B8 1 2% 141 22
0 1 Jrxl SRR (2°MOP732 )< (GE I 2 10 )

1 0 72 9fTUART |(2°V°"/ 64) x SYSclk R %t TAER iR

N 9ffUART, SMOD SF BE TS L 2%
1 1 FR3 e (2%MOP/32 )k (FE I 2% 111038 %)

AL TARE 12TACRT, B RT3 1% 38 = SYSclk/12/( 256 - T H1);
M HLTAEEOTHI AR, ERTEE 1A% 3 = SYSclk /6 /(256 - T H1)

SM2: feir Ry 32 HLUEE SN, 7677 28k 30, WSM247 41, RENAZ N1, N
MM T R A B BIRBSAL AT (Huhbm) B A 80% A W iE SR AR &R, 3 EHLIE
SReP T AL TR . A SRR ML E AZSM247 50, AT 4 BRI RBS A0 ) H4 i o
7E77 0N, GnsRSM2A 91, T A FE BRI B 2045 1AL B A B A7 A Wi SR AR B AZRT
A1 75773000, SM2 MoNO.

REN: F¥F/281E AT R A7 . k- B A7REN, HJREN=14 o B AT CIRAS, AT a3
FATHCEIRXD, JFAEE B . B EAREN, HJREN=0, NIZ&EH20.

TB8: TE =28 723, T NEREMEINENE, %7 E R B EGE0. B, v HIEL
I (PR 56 A7 B 22 M3 A AR 2 7 b ot/ 5 ot Fr s 264

RB8: 7E 28703, RSN EdE. 727501, #SM2=0, MIRBSZ&#UL 211k
fir. 7704 FIRBS.

TI:  RIEFWER P WEREAL. £50, AT RIEEIE B L5 /AT, WA E 20
B, BITI=1, [AENUER AW, w5 A s 620 SR A, BPTI=0, 78 HAh 77 =20
W, RS LA TR UG e i el A S B A, A 2B SR R AT
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RI:  BCHBHERREN . 777200, M TH0E 58 847 45 A by Ay S 14 | 3 B A7 RI=1,
] EATLIE SR AT, i . A W e A 2R AR AL, BPRI=0, 78 HAh 7 =0, B ATEI R
122 1057 f4 ) B 2] P SRR A, BPRI=1 (I AME L TLSM2UE ) , Ui S
fir, HPRI=0.

SCONWI T A AL nl @ I BN R AL 5 HZALNA “0” o SCONFTTHLbE FE98H, Al i
hk, BArHuhE N98H~~9FH, W ARSI W E . MR U SCONIIH RN AR, Hik
ARPRSEAE T — KBS — MU EPRSIPURS K AEEM . R — kBT RECETT
G, N TBS R & H e, A& BB e .

HFATIBE R BER: M—WURIEE, W EShEATI, BITI=1, &R A Wb
M e —WifE B, EREECE B s AR, HIRI=1, iR MAHE . @ TTIMRILL “8062
7 RAMENIERK AW, B LA R WA S5 S HE AR R TUL Z R KA B, A7
T R 45 R P R B TIRIRDEEAT H 5, SR 520 AR EE . BRIE, PSR B SR b A7 250 AN e i A
PEEZNEL, UAUEITAEEO, 75 K B B — U =Rk 2 I B ) R

HEL Y] 27 A7 25 PCONHH [JSMOD/PCON. 7HF W B 5201 72, J7 203 R R 2 5 I

%,

B Y 125 1) 27 A7 S PCONKE A F

PCON : HJg#H| w7 ey CRarfr5-4b)

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

PCON 87H | name | SMOD | SMODO - POF | GF1 | GFO | PD | IDL

SMOD: WL . Y H BB A SMOD, HISMOD=1, Mffi T s 501, 2. 300K
FERINAE; SMOD=0, W& TAE 7 R R mes. 4678 SMOD=0.

SMODO: i & A dzHI47 . 24SMODO0=1, SCONZ £ %% (ISMO/FEAL ] T-FE (i 15
Ki) ThRg; 24SMODO0=0, SCONZF {7 #% FF ifISMO/FEA. - T-SMOT)fE, FISM1—itt 5
SE AT IO TAE 0. ZALRFSMODO0=0

2. BITOBIBE HFFRESBUF

STC90CS8AD R4 5 v ML B AT 1 2l a7 47 2% (SBUF) Wtk /2 99H, SEFRZ2AN22rhas, 5
SBUF 3 A'F 52 B R 3% Bt 1 n 8k, 13 SBUR KA v] 3R A5 CLB U B AE o PN 23 i Xt
PANAFER AR, IR REHER, 1 R4

HFATBIEN GG RIS AR EITERE T, £5 NSBUFE 5 EH T, 8
BRI N RO AL T A7 4, AT B 71, HEARNL AR T A7 25 % AL . R4E
ANEBTAE RS HE “17 STBSHIMEIE AL AF 8 15890, FHiEAT K%,

AT IE U B A 2 ST — NN B 2 o 75 )5 2RO B 7 K 87, oA 7y 200
Ofr. iU e e, B Fas TP A = B N B AT Bl b 28 SBUFHY, LS5 947 2%
ASCONZ A7 a5 FHIRBSA o U0 5 T SM2# 15 L2 il 2 O E 4 T 24, RBSFISBUF A P 54
a5,

T B2 S P 3 i AT 2 A7 S FISBUFZE 2%, M 1T B4 — i 82 18 58 Kb e f8 o
AT ERBENSBUF G, RIS RIFFUGRRUC R — M5 R, FEHUNAE 1Z MU 4 R HT WSBUF 22 1 5
BEAEEGE, S IET— Wi E % . SBUFLAIRAT J5 Rk A: P 3 30l s 2k .
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3. WLt HI Z 728 SADENFISADDR

AT T EZHLIEAE, STCOOCSSAD R H A WL B 1 ML L% 1] 27 17 #3 SADENAISADDR .
H: A1 SADENZ M AL I ik 448 45 25 47 28 (b BOH, S A7{E A00H) , SADDRAE MMLHLIE 2T 77 28 (it
NA9H, HAZAENOOH) o

4. 5 HRITOREEXHEFFIRIEFMIPH, 1P

ERAT R BT SR VS ES AL T T SR A AR AR LEAR, R W SO VR A A A 0 R
IE: "FIiRFa ey (A4 5H0k)
SFR name Address bit B7 B6 B5 B4 B3 B2 B1 BO
1E A8H name EA = ET2 ES ET1 EX1 ETO EXO0
EA: CPUf s dilr o ifrdzdilfir, EA=1, CPUJFBCFl, EA=0, CPUJSEMAITA 1) 8143
EA A R 248 o W R VTR R i) . B A i B Je 2 EA TR ] FL A 52 %% R R B
T FR B SR VR A A2 )

ES: BATO MW foFhL, ES=1, FUYFEATO9 W, ES=0, ZE1L&H47 O W,

B AT 1 T e R d% i PS /PSHEL T vh W {10 2 042 ) 23 47 4 TP/ TPHH - vl Ir 0 S ds il 7
17 as A% R
IPH: Hp Wil S R dz i) 2 47 2 i (N AT AL SHk)
SFR name | Address | bit | B7 B6 B5 B4 B3 B2 B1 BO
IPH B7H |name |PX3H| PX2H PT2H PSH | PT1H | PX1H | PTOH | PXOH

IP: i e g il T A7 as ik (T Az 5-4k)
SFR name | Address bit B7 B6 B5 B4 B3 B2 Bl BO
1P B8H name - - PT2 PS PTI1 | PX1 PTO PX0

PSH, PS: & [11Fp A S 245 i
2 PSH=0 H.PS=0f, H 117 B A RAR S 2 b 7 (B8 56 220)
PSH=0 HPS=1fF, & 11 W AR e 40 A by (PR 52 1)
PSH=1 HPS=0W}, & 1 BrAE sk e i (FL st i2)
2PSH=1HPS=1#}, & L1 A5 e b b (L5 2e3)
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5. HAUXRZEHF#REE H1TO/UARTREPIOLEEPIO
AUXR : Auxiliary Register

Mnemonic

Add

bit

B7

B6

BS

B4

B3

B2

B1

BO

Reset Value

AUXR

8EH

name

UART P1

EXTRAM

ALEOFF

0xxx,xx00

UART P1: 0, E47/5AUXR.7/UART P1=0, # 47 [1/UARTTEP3 [1[RxD/P3.0,TxD/P3.1]
1, #3d ¥ BAUXR.7/UART Pl=1, ¥ 847 1/ UART \P3 I 1) #: 3P 1 1 1[RxD/P1.6,TxD/P1.7]

EXTRAM: P4 #8/4MESRAMAZEX
0, FaVFUsEl A EY FRO000H-0FFFHEL TG (4096-F15RAM) , 83 OFFFHIK) Ml 2 A & 2 1 i 415 4

PaAr it ds

1, ZE1E17 18 939 B 0000H-0FFFH #47% (4096 5 1RAM) ,  EL20)7 Il A8 B A2 1 2 i
ALEOFF: ALEAS Sy 4741

0, ALE{E5IEwWHiH.

1, ZXIEALE {554 o B V7 nl 0 E 25 18] K A ERE P 25 18] I 15 S
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8.2 BITOILIEER

STC90CSSAD R4 F HLAT B ATIBE A 4R TAER, wIE T AF 2R A2 SCONH fISMO,
SMIF) W BB TR, Hpmiatl, oA 3 AR PR, BN RIERRI 7R A 1
AR FNAME b4 . FEAER0,  BRAT B A AN AT B RS AL 2 A7 2 1 o

8.2.1 HRITOTIERN0: REHILFFR

ERRORA, AT TEERDBA TSR, S0Pl CEEeTE AR, H
PR E NSYSclk/6. 2B WL TAEAE 12T, HIl s 5 [E 2 ASYSclk/12. 4T s H
RxD (RxD/P3. 08kRxD/P1. 6) mfi N, DALk (SHIFTCLOCK) EHTxD (TxD/P3. 18{TxD/
PL D)%, Kik. #lr) &8 B, RAiEd.

RO A B RE: M ENPATEEE 5 N KB Z M 8 SBUFTR A R sl k%, H4T DEDE
SAL H 4 LASYSc1k/128SYSc 1k /6 13 45 2 MRxDE it (MR B 47) , RIESEFH Wik ETT
B1”, TxDE W H RS AKM (SHIFTCLOCK) . WIEIES-1H “Kik” Frix.

MEESENE, Mg, RIEEHEESENDA 2 (), FUUFRxDRIEEIE, [H
I SO VR TxD% H [F DRSOk vh . — Mt (847) HdiE &Ik e Fel, Sl ik & UIRAS, HATIR
Frm i, 2B ERIERES . ERRRIEBIERT, DA ETIEO.

oG R 0B, EAr b g RFFERL BIRI=0, A7 foirs0cds )
AIREN=1/} J& sl 8 AT R0 T FE . AR BGSFE S5, RxDASEATHI AL, TxDA R fkot
. B AT D R 2R NSYSe1k/128]SYSe 1k /6. LI T EanEs-1H “3Elk” Fios.

MR e R U (84) Ja, EHIME S EAL, PR ERIBE 1, SR BEHEIRS. X4
PR, A8 i AR RTTEO

TAETHIRONT, YAHE0ZHIB EEEIAISM2, (A TBAL FIRBSAL . H T~ I e 2 [i]
SENSYSclk/128%SYSclk/6, Jois B #efefit, B8 A ML B Ve A R D R ALK

AT O AR O 7R & B wn E8-1FTR

HR = B R al L, B TXRIRX A H B 40 5l P2 A rh Wi SR A5 5 I F BEAITI=18RI =1, 4 “BR
[T “IEENERFW, BT CAENLI R W O VR AR A B R THA ZRIE R TP B, 21 AFiE0
FR T SRR S AL TIERI .
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INTERNAL BUS

WRITE
SESF RxD
- OUTPUT FUNCTION
’7
P START SHIFT
SYSclk/12
0 TX CONTROL
»| TX CLOCK  TI SEND
! SERIAL
SYSclk/6 J: PORT <—C(:“
r%qmﬁfﬁﬁt INTERRUPT mnmggﬂmmN
[ he K EAR N »RX CLOCK  RI
STC-ISPYR AR BE L RECEIVE
RX CONTROL
REN:D_> SHIFT
il START
i 1 1.1 1 1110
2 . INPUT FUNCTION
LOAD
SBUF SHIFT
READ
SBUF
INTERNAL BUS
WRITE TO SBUF
SEND L
SHIFT |_| |_| |_| |_| |_| |_| |_| rl_ TRANSMIT

RXDDATAOUT)\_D0___ X_ DI X D2 X D3 X D4 X D5 X D6 X DI [
TXD(SHIFT CLOCK)| | [ | | | [ | [ | [ I | I | |

TI [
__[].WRITE TO SCON(CLEAR RI)

RT | [

RECEIVE L

SHIFT M I M M I M M [ [REcEvE
RXD(DATA IN) D DO DDI DDZ DD3 DD4 DDS DD6 DD7

TXD(SHIFT CLOCK)| | | [ | [ | [ | [ | | | | | [

KI8-1  H34T LIRS0 e 4 ) A Fron i
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8.2.2 BITOIT/EHER1: 8fLUART, M4FRAJIT

MR ESCONISMO. SM1H “017 B, &SAT7@EENIER1 TAE. R A8Hr
UARTH R, —WifE B N10467: LA LG, SALEHE AL (AT AE ) FLAi (R 1EAr . Ses ]
A, RO erARE 75 B AT B . TxD (TxD/P3. 18kRxD/P1. 7) Ak i%{5 5, RxD(RxD/P3. 08{RxD/
P1. 6) NEWOREWE S, B AT TR T2/ L AT H .

I8-2 0 FR AT AR X1 1 Dy e 45 M v 73 TR I W i it )

BRI RIE SRR : PATIEERRIER, B AT & TxDH o M EHLHAT— %
5 “SBUF “Hfs 4 Bsi B THEERKZE, 5§ “SBUF” 5501 “17 A KEBLA FH LS
HIEEN, I AITXIEE AT ITIA K% . K% &AL I E N 2 167 8t Bt [F 2 .

FEAL 25 17 25 K Bl AN Wi A5 F2 32 TxDw [ & 3%, IR AL ARFEN “0” fEfh7R. X4
B s B R s A g, SRR “17 , EeENELEER
“07 , XAREFM, T R oER G — kB ML, REHE R RKIEES “SEND”
KA, R WUE BRKE, FEMTRERATI, EITI=1, [ EAUER DL B .

RO R S8 BRI SO VAR EAZREN, BIREN=1/F, U #88 LIk & I 45
FRII1653 B0 1T KA B AT B o TRxD, 244 BRxDE A “17 — “07 By BkAR B 5t 5
SR e s, FF LRI R AL 160 it 2y, B I FFHIEZE AR AL T 78 . E 2165340
T AR 2 Al S AL A [E D .

1673 B B 16 RS T LR R (BEAL 4RI T8]) ¥ 16554y, FEREAL I 1A] 7
8+ OIRAS AT I8 X Rx Dy AT RAE, Fril i 2 X UCRIFES “ =+ =" 1E, i3
UCREER /D2 R E, DAVEBR TP, Ml Stk fERiahr, nREBIBIMEA N
“0”7 (RHLSE) , MEIAMI TR, EAEUWER, FHEHAN7 17 —"0" Bk, R EiE)
FIEGEM AR, M e AN TS, FECRELER.

PR B N R A T A7 2 A TARE N, B2 NIIFFHR AL IAR H, Miiahr” 0" # 2
AL T AT AR B L IO RS, ARXIEHIZAE i Jo — IR AL, FER— Wi BRI . 7 [RIIE i 2 LR
AN G

‘RIZO;

« SM2=0E I B 5 1E A 1.

M FEW BB A 2, SEIBEENSBUF, 1L 3 ARBS, EAIRI, BIRI=1, [{FEHE
KW, & LR EAEA BRI S, WU M EEEE IR IF R, BRAMHE S, ik
FRE S MIRxD O _ER7 17 =707 kAR, 4kEE N ik, BUWE R, RN ARG, %
I BAFIF0, BIRI=0. @HEN T, H£478E T/ETEAR, SM2EE N0,

FATIBAEA U R RS AR, AT AR B RE R I 28/ AR 1 SO ST R R R AR A
4,

FRATIBAE AT AR R 8 =25V0P/32 X (G I 3%/ 28 1338 11 %)
M L TARE 12THE R, @ B 28 1A% HE 2R = SYSclk/12/( 256 - THI);
M AL TAETEOTHANRT,  SERT A8 1R 26 = 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
vSAMPLE
1-TO-0 RXCLOCK  RI LOAD[—>
TRANSITION »|START SBUF
DETECTOR RX CONTROL gy
1FFH

A

o BIT
»|DETECTOR | L 7

INPUT SHIFT REG,
RxD (9 BITS)

LOAD
SBUF

READ
SBUF

TX

clock I | S | | S| S | S | | | N | H |

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
I START BIT —
RX CLOCK

1 | 1 | 1 | 1 | 1 | 1

smrrer/ D0 X D1 X D2 X D3 X D4 X D5 X D6 X D7 Y st0OPBIT

RECEIVE fprpprecrorsampieives L T WAL AL AW A0 A0 o mp
SHIFT m e n n T n n m 70
RI

BI8-2 AT LIRS D RESE K s 75 I AW Bk It

RXD
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8.2.3 BITOTE#ET2: 9fIUART, SE4FZE[EE

SMO. SMIFAL L1068, 4T 1 TAETERBL2., HAT O TAEBL2 oy £ 7= 20l 5
UARTHER, H—Mir & Sl 1A L0, A EdEAL (RAZTESR) , 1A il gmAehr (3
N HHE) AN A o RIEIS AT g FEAL (BN £4E) FHSCONH I TB8 AL, Rl B 15k
0, B T PSW i i 7048 R 56 A PAE 38 N TBS (TBSEE 7] 11 24 22 WLiE A5 b A b bk Kt bs B A
SURTAE B (0 B (RS B0 AT ) o WSO 55 947 24 6 ASCONKIRBS. TxD Ay A% 1, RxDA
B, DL TR TR R X,

B2 MR 2 N

AT IB B A 02U R R =25M0D/64 X (SYSclk R 4t TAEI %)

IR PR R S A PCON T FISMODAL AT R B, 24SMOD=1/f, #E#£1/32 (SYSclk)
; 4SMOD=0H}, EF1/64(SYSclk) , HIMTFRSMOD NIAF RSN 7 W, A2 R I
A bR [ E

K18-3 4y i A7 d A5 A5 22 11 Th R 5 ) s i I B LB i s it I

HHEI8-3 1) %1, M 2AIRE AL, BRI R A VEIE A AN E, AOXE HTB8SE 4 B A7 &7

Fras BB A AL, HARINREGHITEAAA R, HBU/ S B A 1R S Fr B B AR )
PR AR T — W S5 L AR il 2 R B 5 A
* RI=0

« SM2=08# SM2=1, Jf H I EI 155 9% 7 RB8=1.

2 R A R R B, AR BRI B R RS 7 B A7 A 1 PR 25 ASBUFFIRB8H, Jf B AL
RI=1, [FENIERFWAEIE, R FRKAE — DAL, NI EIFE AL 75 77 2% T 5 6
Ak, WMAEAMRL, Tk ERFMH LS, Bl CE AR R D N i kAR
R, BICF —WiEAE R

e, BRI 45 17 5 SBUF. RBSFIRITE K .

T AT SCONH ISM2. TB8I 1R B LA SBAS PMNIZ) e, NZ Nl G5t 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 |—p{gTaRT CLOCK SBUF
DETECTOR RX CONTROL gyjF]
IFFH

iii At

> DETECTOR
s

INPUT SHIFT REG.
RxD (9 BITS)

LOAD
SBUF

READ
SBUF

Mool MM MM MM 0 n n n-n
‘WRITE TO SBUF

~ |SEND —
DATA TRANSMIT
SHIFT [ A ) A I )
TXD \ /D0 X D1 X'D2 X' D3 X D4 X D5 X D6 X D7 X TBS8) STOP BIT
11 STARTBIT
STOP BIT GEN |
RX CLOCK
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 Hi AT M 2T e 7 = B B R I T
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8.2.4 BITOIL{EHRR3: 9LUART, R4FRAJIT

MSMO. SMIMALALLES, HAT O CAEERI 3. B ATIEAE 3 o0 £l 7+ 20 @ {5 UART
B, H—mirE R R A (&G, SA AL (RALFESE) » 1AL e gmAEfr (BEof %L
i) AR IEAL . Ak v g e 7 (BE9fr i) FHSCONH I TB8FE (i, mI 4k B 1850, B
F K PSWH 1) B BRI A7 PAE 2% A TB8 (TBSEE AT F A Z HLIEAS F i Huhk B i pn G4, AT AE
REAE B ARALIRAL) o BRI 55907 Fi4fE 25 ASCONIRBS . TxD A K% 1, RxD AU
H, A TR AT il Kk
B IR 3

AT IS AR 3P R 52 =2"0P/32 X (g I 28/ T A8 1A vi 1) 36)

M AL TAETE 12TBUR, B35 1A% H 28 = SYSclk/12/( 256 - THI1);

M ML TARTEO TR,  ERT 23 10%: 2. = SYSclk /6/ ( 256 - THI)

AL, BRI, LR 28 R I X T B T BRSO S g R R R A AR
WE AT IR R IR, AR,

PI8-4 7y £f 47 1 AERE 3 1) T e 45+ 7 3 B B W s vt 1

HH EI8-4nT i, REAAMECIAREL, R A& I B TBSHR AL 4h B AL 73 47 #4528 9Kl 7 AN [F) 41
HARDIGe G AR, HE RIEERAE TR K B A A [ .

YA R e — WS B S L [F B R T A SR

* RI=0

« SM2=08# SM2=1, Jf HE 3 1) 5985 RB8=1.

2 FIR P SR A [R) i R I, AR RS B % A7 A7 A7 2% 1) B a2 ASBUFHIRB8H1, JFE s
RI=1, [AENIERFWAEE, iR Bl G — DAL, NI SR A 35 A7 28 T i EdfE o
R ER, WMABEAMRL, Tk ERFMH LS5, HAE SCE A6 R D A I Bk AE
FE, BT MG B

FERER3 T, H B4 (A7 5 SBUF. RBSFIRIE K.

I EBAFXTSCONH FISM2. TB8IF) B & LLAGHEAF ML L)€, NZ L@ ERAE 777,
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INTERNAL BUS

TIMER 1 WRITE
OVERFLOW TO
SBUF TxD

ZERO DETECTOR

SHIFT  pATAl
TX CONTROL

+16 TXCLOCK  TI SEND
SERIAL GZI
PORT
INTERRUPT
»| 16

»{START

SAMPLE
y

1-TO-0 RXCLOCK  RI LOAD|->

TRANSITION SBUF
DETECTOR START RX CONTROL g1

1FFH
i i i A
BIT

A4

INPUT SHIFT REG.
(9 BITS)

> DETECTOR | L < J

RxD

LOAD
SBUF

READ
SBUF

Mool MMM 0 00 nm n n [nn’

[T WRITE TO SBUF
~ |SEND —
DATA TRANSMIT
SHIFT m I n n non nn I'II—
TXD \ /D0 X DI X' D2 X D3 X D4 X D5 X_D6 X D7 X_TB8Y STOP BIT
11 STARTBIT
STOP BIT GEN I [
RXCLOCK <16 RESET
1 w1 N 1 N 1 N 1 N 1 |
RECEIVE RXD brarrer/ Do X D1 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

KI8-4  Hi 4T LSS Tl e 4 M s 5 T S i/ R i e
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8.3 BITRBTRITERINKE

STCO0CS8AD &R 41 1 ;WL AT A5 P RE R B BT ide TAER AR 5, X F LAERIC0
FRE2, HIE%E RS0 5 ZSY Sclk FIPCON H ({3 5 22 1k 7 SMOD A ¢, ik 1 A1
13 IR R B 5 SYScIk FIPCONA A Je Ak, b 55 52 I 28 /11 28 1 BBRT AR ST I 530 R A 28X
BA K. WX E A8/ A 1 BBRT A R R R A A W B, THEBEAFRMBRRR, bk
X R R A AT AR

HFATEGEE0, HERERES KGR SYSclkf % .

M P AR P R B FESTC-1SPYm FE 25 HP 3L B 5 F HLON6T /XU, Hlide R =
SYSclk/12.

M AR P R P I AESTC-TSPR A2 2% A 5 B 5L Fr MM 12T/ i, FLURRRR =
SYSclk/2.

— H SYSclkif & H ¥ 5 HIE R P RE P IS 7ESTC-TSPYmFE 28 W B 4, WU HR AT (5 T/EAR
OMIPRE R 2 AR,

HATIEAS TAERBR2, HPEHFRMR 5SYSclkE KAk, B5SMODAAE K.

HEARIEAN: FATHEB 2P 3=25MP/64 X (SYSclk & Gt LAE R #hAis)

HSMOD=1H, JH4FH=2/64(SYSclk)=1/32(SYSclk);

Y SMOD=0/, JHFZ=1/64(SYSclk).

MSYSclkik i 7, I BB B PCON ISMODAL, M PR, Fril, X ppf
R R IR ] 5 .

FATEAEB A3, PR R AR 1

R, 3P REFR=25MOD/32 X (S B 38/ VT A% 11K ) 28 BUBRTM ALy 4 28 R A 2% 0¥ HH 2)
MR AL TAETE 12TEGUR, 835 1A% HE 26 = SYSclk/12/( 256 - TH1);
MR P LETEOTI AR, 25 1H% H % = SYSclk /6/ (256 - TH1)

T R B 28T BUgs UFIBRT MU B R R R AR AR B B, v RUGHUIE AR R %, 75
SEFRN A 2 e ER AT AR R B R AT AR 03 . AR, NIEBRAR R, SRR T e AT s
FIBRT ST Y R R R AR 28 108 R 15 . SMODRIERE, N T ARE 75 BHAT S 7148 4wl vl 5k
HLSMOD=0x1;

MOV  PCON, #00H : f#SMOD=0
MOV  PCON, #80H ; f#SMOD=1

SMOD R ki i L 4% fil] B 77 s PCON i s iy — v, HAt &% 07 P L A 350 B AR 408 SE2 B 156 L 7

JASE
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LR, R T e 8 AT B L i R . N H ] R e i g8 /B 1)
R,

SEIT 28 BRSO 0 25 SO BAATINEA] CFD) PN B IR 3%/ 5 2% 1 [H0vs vk 8, BNSE
I8/ B8 135 HY R =18 I 2%/ B8 L 38 HY vk B0/ R0

STC90CS8AD FR 4 .y WL PN e i # /i 8ds,  [Re i # /v h s L LA 480 TAE 7 =m0
W R B AT R L TAE T2 (B EBNESRS) 1E ARG H %,

WE R/ TAE T e =R e 72 (8L EBhESE) , TLIHEEAKkE
FSYScIkZ 1253 SR A BRIk . 28 A WL TAEE 12T, TLIRIHE Ak B F-SYSclk%4:
123 ks 48 L TAEE6 TR, TLIRI TS A K B T-SYSc 1k &6 43 i) ik vt v I,
SE I %1 B 103 R 5 SY Sclk AT H B L AEENA O, SYSclkioR, Rl RNk, %
Wtk E . TR,

e LT AETE 12T IR, S N8/ B8 106t — VR 9T 75 B I ) Ay«
(2%—N) X 12/ b= (2°—N) X 12X

1
SYSclk
AN AR TR S, I 28 /i H B3 13k B — VT s FO B A Ay «

(2°—N) X 6K} = (2°—N) X 6 X

SYSclk
T2 158 I 2/ B A D R R, R
LN AR 12T, 8 I #3081 =S Y Sclk/12 X (28 —N) ({R/FD)
MR HLCAETEOTIE RS, 52 B85/ 488 1 A% HH =S Y Sclk X 6 X (28 —N) (JK/F)
HHSYSclk ARG B4R, N4 FRE NI 8] 7 2

AR, JEFTE R/ B O RS AR A AR AN R AR 5 ST SRS B AR 1
A BOAASFDT sSUBTH A B F, NBUEVEEIANE, ik 8os U 2.
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NG A HT R S RE I AR TR 1 & SR TR R

W RSEN ST 1S SHR (T1x12/AUXR. 6=0)

. KRG i ENT 281
A RAMEIE | smop | ‘
(MHz) or | | EEEANE
J730 MAX: 1M 12 X X X
J2 MAX: 375K | 12 1 X X X
T RIA3 625K | 12 1 0 2 FFH
192K | 11.059 1 0 2 FDH
9.6K 11.059 0 0 2 FDH
48K 11059 0 0 2 FAH
5ag | 11059 0 0 2 F4H
: 11.059 0 0 2 FSH
12K 711986 0 0 2 1DH
1375 [6 0 0 2 720
110
o |12 0 0 1 FFFBH

ot B PR R AR AR P BLn R -

T™MOD,

MOV #20H

MOV THI, #X XH BEE BN BN
MOV  TLI, #X XH ;

SETB TRI 5 A ER AR ELER
MOV PCON, #80H ; BESMOD=1

MOV #50H ; WEHBATEE T

SCON,

s WCEEMN AT UER . TAE 72

PAT EIRFEFFBOR, RTS8 B € I 2%/ 208% L34 7 50 S 3 A7 3845 i AR 5 S0y

R BE .

T Al ARy B BB R R E A, RN, A — kiR,

197



STCIOCH8AD £ 41| 1 Fr HLIE 7S

8.4 RITORIMIXIZRF (CIEFF AL RIZF)

1. CIEfF:

/% */
/* --- STC MCU International Limited */
/* - {7RSTCIOCS8AD F 41 F 7 HLER AT L1 T RE (8-bit/9-bit) ---------- */
/AR LR P A B S SRR, - */
[ AEERE P A BT A B T 2 SRR IR AR - */
/¥ */

#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 = 0xda; //9-bit variable UART, parity bit initial to 1
#elif (PARITYBIT == SPACE_PARITY)
SCON = 0xd2; //9-bit variable UART, parity bit initial to 0
#endif
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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);
H
/*
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;

H
/*
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 Timerl as 8-bit auto reload mode
//Set auto-reload vaule

//Timerl start run

//Enable UART interrupt

//Open master interrupt switch

//Clear receive interrupt flag
//PO show UART data
//P2.2 show parity bit

//Clear transmit interrupt flag
//Clear transmit busy flag

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

//Set parity bit to 0

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

/* --- STC MCU International Limited
/% - JERSTCOOCSSAD R 41 ¥y HLER 4T 1 BhBE (8-bit/9-bit)
/U AR o Al BRSO = o 5] - R
M BAERE P TR BT R AT A TR SRR I R S RE
/*

;/*Define UART parity mode*/

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

#define PARITYBIT EVEN_PARITY //Testing even parity

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
#endif

s

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

;9-bit variable UART, parity bit initial to 0
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MOV  TMOD, #20H
MOV A, #0FBH
MOV  THI, A
MOV  TLI, A

SETB  TRI
SETB ES
SETB EA

MOV  DPTR, #TESTSTR
LCALL SENDSTRING

SIMP  §

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

S
;UART?2 interrupt service routine

UART ISR:

PUSH ACC
PUSH PSW
INB RI, CHECKTI
CLR RI
MOV PO, SBUF
MOV  C, RB8
MOV P22, C
CHECKTL:
INB TI, ISR_EXIT
CLR TI
CLR BUSY
ISR_EXIT:
POP PSW
POP ACC
RETI
S
;Send a byte data to UART
;Input: ACC (data to be sent)

;Output:None
; */

;Set Timerl as 8-bit auto reload mode

;256-18432000/12/32/9600
;Set auto-reload vaule

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

;Load string address to DPTR
;Send string

;Test string

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

;P2.2 show parity bit
;Check S2TI bit

;Clear S2TI bit
;Clear transmit busy flag
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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 TB8 ;Set parity bit to 0
#elif (PARITYBIT == EVEN_PARITY)
SETB TBS8 ;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
i*

;Send a string to UART
;Input: DPTR (address of string)

;Output:None
; */
SENDSTRING:
CLR A
MOVC A, @A+DPTR ;:Get current char
JZ STRINGEND ;Check the end of the string
INC DPTR ;increment string ptr
LCALL SENDDATA ;Send current char
SIMP  SENDSTRING ;Check next
STRINGEND:
RET
END
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8.5 W&

STCO0C58AD F F1| f LAY £ 738 5 AR 4 He 2 FH AT 0 9 XML 5 A 2 HLIBAS P A . R ISk
IR LIESS -

WRPHA805 1N H RGEHBER T, B EATH & 470 H H#MIE (TXD—RXD, RXD—
TXD, GND—GND—#) , BInJsZBIXALE . A THEINEFES, #b@E & EERTHT,
AR FIRS—232CERS—422. RS—485FrAEHAT AL, WIS RS2 (B H—HEREH
AR, P IEE & IR T, S IE s S .

TxD RxD
805] RxD TxD 8051
GND GND
L

SRR LS I, B BT L AE A A R AL il OB P . Bl
B A LS A S A <Pl R

A U $4 3% FH 24003 K AR S 2, RS A4S Y Sclk=6MHz, F HL R %8k, 281
BB . fEXHUITAEIEERS, S AU ZE—ANIEIE S (Bl “o6H” ), LA 212
LAl DL N RIS S5, A5 R AR, kA “00H” fENNEE S,
BNR “0SH” RoRBAEeIEE, s FHILRABEERRBEIZHHNEFES “00H” 54
TFAEAEANR AR A2 R I N B — RIES WL, TGRSR CHUR G S, BRI OHER
ek, HORIERIERE R

| %m | Bam | sdE2 | suE3 | - | HdEn

FHi B FHLA CHLEIE R EIEAEG

s 1~ EdEn: B A CHUAIE FInii g ;

SRR A AT . IR e B, X (o DA TIT N E RIS AR B AL

CHUVRAE R RN “RIAT” AT 2B B Mon /N EE & 5 15/ . 4 BRI A, 1) FRL IED
“OFH”5 5, W [ & “FOH™5 5. HHLR A AR UK R “OFH” {55 4 F 5 R £ T
%, REWAR GRS, &gk, =EEE.

ANFEFBEER, B4 i WEHEA—F, BXRFEFR. ZUHTERRETHAENRE
SE3E, LA 15 AN AE A 30 5 1 S L

STCO0CSSAD R ¥ i HLA B ATIE S, Al HECRH EwWk, Wl kM 83k Wik,

IR |
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(1) BT A LEE P21

OF PR TRFB
TEONFHLURIE TR PR A

IR

v
Hiht 354 DPTR, K48
R7, F256 a5 47 4sR6 B YA

»

v
FIETRIAE 5 06H

AL

RN LR T E
(a) WHPRWE: EHENZR/TEE e BER. TEFR2, HEEHE3HE, SMOD=1. #

B2 N2400 (Sr/FH)
(b) BATEMERE: RBHEEHRL DR
(c) PEFRAMAI TARRF/Z88 W B : S1IHAM30HE STAEBUR IS KBRS e bt ; 2FHEA SEAET

ROIERIBERAK: R6 B INAEF
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HHLAOE TR G 5
START:

MOV TMOD,

MOV THI,

MOV TL1,

MOV  SCON,

MOV PCON,

SETB TRl
ST-RAM:

MOV DPH,

MOV DPL,

MOV R7,

MOV R6,
TX-ACK:

MOV A,

MOV  SBUF,
WAIT1:

JBC T,

SIMP WAIT1
RX-YES:

JBC RI,

SIMP  RX-YES
NEXT1:

MOV A,

CINE A,
TX-BYT:

MOV A,

MOV  SBUF,

ADD A,

MOV R,
WAIT2:

JBC TI,

JMP WAIT2
TX-NES:

MOVX A,

MOV  SBUF,

ADD A,

MOV R,

INC DPTR

#20H
#0F3H
#0F3H
#50H
#80H

31H
30H
2FH
#00H

#06H

RX-YES

NEXTI

SBUF
#00H,

5

TX-ACK ;

BCEE NS AT B UER . AT 2

T E I U 2

$OWIE
1 SMOD=1
Ja Bl E i)

W B AN RAMEIRE e 4
DPTRYJME

RIE AR H %R T
RN TR A7 AR ROIH0

:}”2i££w¥ﬂ4f§%% “06H”

SEFERILFENIE S
AR IE SEHEWATIL

I ALV EAE 5
R BIEEAF S, WA

PRI TIEA

AW “00H” , 5 M H AP 5

}E%ﬁﬁ&ﬁn

}%ﬁﬁﬁﬁ
M HRAMEUR % 4
oSS (G /RS

DPTRIBEF N1
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WAIT3:
JBC TI, NEXT2 s JIWT—HdR PRI e S
SIMP  WAIT3 s HRRRIESE
NEXT2:
DINZ R7, TX-NES ;3 IR LA A R
TX-SUM:
MOV A, R6 s RIERINFIZ AL
MOV  SBUF, A
WAIT4
JBCTI, RX-0FH ; }
SIMP  WAIT4
RX-0FH:
JBC R, IF-0FH }
SJMP  RX-0FH R INEE=S )
IF-0FH:
MOV A, SBUF; ;
CINE A, #OFH, ST-RAM ; ) FIWbif&4 2 /5 B, 75 0 3 k%
RET ; IRA
NI TR F B
FRUSCRE 7 B ) v L

(a) VAR EEVIGN: FRIERT;

(b)  HATIEEVIGE: FRIERT;

(c) HHABRE:
PMEBRAM 31H. 30HHL7CA7 A SCEHE G2 i [X 1
R7T——H R A T 1745
R6—— RN & 1745

() [EFHLEIZES: “OFH” JNEWIER, “FOH” NfEixthas, “00H” JylFl et

i, “OSH” AEAEI.
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NED LS BT AR TR R

f

TR [ Bttt 42 Arau |
£) '
b £ DPTRIG 1 Hohit-£6 #FDPTR L
Reo 2 47 28150

\ 4

B e 2
Y

Al GrEnil

A3 IR 2
N

] FEATL [T 325 FOH

PRI

F06H?

N
v
I FATL A1 32% 15H
[ FAL IR 00H

I FHBL A 12 0FH

PR A Z

BT RE i H:

TART:
MOV  TMOD, #20H
MOV  THI, #0F3H

MOV  TL1,  #OF3H ; }%Hﬁ%ﬁ/ﬁﬁzﬁliﬁﬁ
SETB  TRI s A BE R AT
MOV  SCON, #50H ;o BHETEGETAL, RirEik
MOV  PCON, #80H ; | SMODH i
ST-RAM:;
MOV  DPH, 31H
MOV DPL, 30H ;| 1% BEDPTRH Hutlk:
MOV  R6, #OOH 3 BN Z A7 aE0
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RX-ACK:

JBC

SIMP
IF-06H:

MOV

CINEA
TX-00H:

MOV

MOV
WAIT1:

JBC

SIMP
TX-05H:

MOV

MOV
WAIT2:

JBC

SIMP
HAVEI]:

LIMP
RX-BYS:

JBC

SIMP
HAVE2:

MOV

MOV

MOV
RX-NES:

JBC

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, HAVEI1
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

s RIS SIEA

TR R 7

. }[ﬂEﬁmﬁ% “O0H” , [AlEpEIk

; [HAHLAIE “05H” 1Ry
. RIEWES

s PRIRFRUES, 3R [a] EEE Yy

s SERFRRCEE A 2L
s HRSAHWUERT,R6

: }%4&%&?&%

s CE A AN SHERAM

AT ESIIE

s FUBT R A T e
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RX-SUM:

JBC RI, HAVE4

SIMP  RX-SUM ;}*%EW&%%
HAVE4:

MOV A, SBUF ;

CINE A, R6, TX-ERR ; } JWT b2 7S IR
TX-RIT:

MOV A, #OFH ;

MOV  SBUF, A ;}m%m&%%WE%E%
WAIT3:

JBC I, GOOD

SIMP  WAIT3 }% FRIREE R
TX-ERR:

MOV A, #OFOH s FRNUKRIA G ARG S

MOV  SBUF, A
WAIT4:

JBC TI, AGAIN s SRR SE

SIMP  WAIT4
AGAIN:

LIMP  ST-RAM s AR (B ET AR
GOOD:

RET s AR IERRIR ]

(2) A7 SOWHLE S 3R 2441

IR Z MR E, SHLEAE R 8— J7 K H A b 7 20 PR i85 2% . T STC-
90CS8AD R4 ¥ A ML ER AT S AW T, Hrhbr 24 LRt — i & N bk, Fril
SEPR S TR AN L ARG A, BN KO AT & s SR e W, i e R S AL AN
FEUEE R P, g8 NE— DR N, DA AR S5 R A 8 N S AR
SRR RAT AR

X, UL ERSCHE, By CkiED AEREW DT RGEE MBS , 207 B0
N b —2 5 AT 8 E .

EFR BT NOIR S FE P, 75 B =AM B A7 SR Wt B2 115 122 A 538 2 Bl e
B, BRIEE RIS, WA NERAMI2HM T AR A B AE 28, 33HH TG NE:
IS RIZF(E5S, frHuhE7FH. 7EH. 7DHAFRENT .
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LALFRSTH B 55 R P37
KW 3N, R ERE R i e HEE I a8/ My . SR ATIEE SRR o A5 SR I Bl A7 AR A1

FRRAMI) # ik th 75 78 ERE PP P e

EREFP:
ORG
AJMP
ORG
LIMP

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

MOV
MOV

SETB
SETB

0000H
START
0023H
SERVE

TMOD,

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

#20H
#0F3H
#0F3H
#50H
#80H

31H, #10H

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

EA
ES

; HeERTMFERGA

s Ferh Wik S5 RE e Ab

3 B SCEN AT EES e, TAE 2

: }&E?ﬂz%%ﬂymooﬁ/@

. TR AL vk
; WESMOD=1

. R

s WEAREAINL

HURE FRNSC ) Bl A7 i T AN ETRAME)

; }E&ﬁﬂﬁhﬁmom
: SRINFIEITIFO

: }ﬂ:uﬁ

211



STCIOCH8AD £ 41| 1 Fr HLIE 7S

T RS AR -
SERVE:
CLR  EA s el
CLR RI s VBRI IS R bR E
PUSH DPH ;
PUSH DPL ;DR
PUSH A ;
JB 7FH,  RXACK ; FIWR ST
JB 7EH,  RXBYS ; FIWTR TS R SR
JB 7DH, RXDATA s FIWR TS A R i
RXSUM:
MOV A, SBUF s R BRI AL
CINE A, 33H, TXERR : HIWT TS
TXRI:
MOV A, #OFH ;
MOV SBUF, A ;}ﬁ@ﬂﬁ%ﬁWE%%%“WW’
WAIT1:
JNB TI, WAITI ; SRR TEEE
CLR TI s TEBR RIS WS SR AR E AT
SIMP  AGAIN s AR AL
TXERR:
MOV A, #OFOH ;
MOV SBUF, A ; }r@%ﬂﬁiiﬁ%&tﬁ%%%‘ “FOH”
WAIT2:
INB TI, WAIT2 s SEERILTERE
CLR TI s TR R IE T SR AR &
SIMP  AGAIN  BRAAL
RXACK:
MOV A, SBUF s BT RIS “06H”
XRL A, #06H ; REURIE AL
1z TXREE ; Aelpm, N TXREE
TXNACK:
MOV A, #05H s FRUNEI ARSI LA R
MOV  SBUF, A 3 “OSH” , EERE KM
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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 RIL G

s BIRE I A

s RYLEI MRS S, ik “00H”
s YRR RIS S, ik “00H”

; SRPRIETERE
;BT

s VBRI FR &
s IR B A

s BB BEHL
s AEA32HEIG

TR R INAN

. TERAUR O
I

BEE AP A b A

. TEECKCR
. MRS HERAM
A E

;}ﬁﬁﬂm%ﬁ@

TR AN

. BN B R
BRI
LTI
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AGAIN:

SETB  7FH .

SETB  7EH s IREbREN

SETB  7DH ;

MOV  33H,  #00H ; BINAIEICIEO

MOV  31H, #10H ;

MOV 30H,  #00H ;}WE&W&%%#B%%%
RETURN:

POP A ;

POP DPL ; IRE I

POP  DPH ;

SETB  EA ;

RET1 S VY

ERREFE R, ORGAREF BN, EREFILGIN, & A e Ul W% 7 B
R aG L .

FESEPRN GO 2 R 24, 10 HLJE P 6 ML A TSR [T 15 B AR, DRIk, N
FIEEE T DURTEEAS 1 IR VE R T %
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8.6 ZHLEIE

R Z LN ARG, TEZ SR ENE LIE. STCO0CSSAD & ¥ F LI B 4T
M 3 EA ZHLBEIIEE, WA RS R A UGS RS TRAEXN T ENAZ
HLBE KRG RAE R .

TxD

8051 RxD /Y 1 2

\ 4 \ 4 Y
TxD RxD TxD RxD TxD RxD

8051 8051 8051

EEDy— G ENAILE ML) 2R T2 PLEME RSt ENATS5E— G WHLEME, A
B [ (A5 0 AU 0 O K

(1) ZHIEE R SEA JE B

EZHBEE RS, NEETHL (K% 52 GMHL B ZIAIRERTSEEAE, #4Ti
{5 LR ARE ST . MCS-51 R 5 B HLK B 4718 15 15 41 25 A7 23 SCONH & B 2 HLIE 15 i B 41
SM2. MFEFRESM2=1, BITEETAETHFR2EARS, KiEHET TS E UX AT R
IEH R (TB8=1) EREIEMT (TB8=0) , HEWUmIET X FIRBSFT IR 2SM2=1,
W EIRBS=1, RN NPEIY Hht i, $5iZWi N 2528 ASBUFH, FFEAIRI=1, [FICPUIERH
Wr, BEATHUHEDEIYALEE; ARBS=0NEUEW, A FHER, BIKEBEEFR. £M2=0, T
T2 Hb Bk T 2 B a3k, 3R B AIRI=1, [AICPUIERAE M, #5i%Miy &% ANSBUF. #EithJ5
H, WSl 2 HLEE .

T EEBMHLRZHEE RS, MHLEHEEE A0, 1, 2, -+, n. THEBHEERKEED
T

O BEWMIHLRISM2=1, 4T REEfbit ek,

@ FHLE S RERE B E S, K TBSRE N1, URRRIENZ MRk,

® FrA M ML R oy bk i, & R R B AR IY ) bk 5 AP bk AR B
B BRSNS, WA S HEAHL, TEBRSM2=0, #ERERMNENRENEEN, EE4
B e A EEBOAARSE, WONAESHEMNL, AE4ERESM2=1RZE, StEH 5 R KRB FEMIA
TRRER, RIS S R E e il N 25 A58 NSBUF, ANEAfL, RI=0, Aap=ddilfiigR, HEEHIH-
Jik.
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@ FHAERIETERFIUHBEMUS, B KIE—E SR R EER M, HAr
TB8=0, VAR AEHEM.

® HENLR MBI LE I (] ) FF A RE Y Rk iT, 507 HA AL, SRS

Bl UL ABLZ 23 T 15 50 FALAE S0P Fo At ABILES R HSM2=1, T H 5 ENURIE R EE

N

ER SRR A R SE B

(2) ZHLIEF R R
BT S ATEERAE G HE 6% B &M KRG M#HT(E 1%
I A T B I 1) J £ R M e Fe e 2058, (Nl 5 MV AT, PhCESR™ % 58

H, AFFEGER, BN ERAMAE. E£ZHUEE RS D EFERHERE, HhNE
PR A X B A JLARAE —BEHT .

FEMEMNRZHIRE RS, RVRCE2556 ML, & AHLEIHEES 5 H00H~FEH .

© Y MUFFOY 2 MILIE R <, & ALK ESM2=DIRZ, MR ERICENLRH
Hwpay,

@ FHAMMNBRLIFRL E: BN E RIS HEIE I i, B T3k 39 MALIEDE AL hE
XN, ARAFHHEARRT S EHL AR SRR ML I G A5, B THER MHUARYE 6
L ERENEANLIPIRZ, 5 ENAIWOREIES, ENLRDFFUA &% S Icdm b, &
1% BB B — WA AR S A B

® 21 EHRIERMLTFN:
00H: ZE3R MAMLERUSCEHRE B 5
O1H: ZER MHLAIEFHE S ;

Hpth: JBEm2L.
@ MHLEPIRZES T4 L -
B7 B6 B5 B4 B3 B2 B1 BO
ERR 0 0 0 0 0 TRDY RRDY

EX:  FHERR=1, MWW EITEER L
A TRDY=1, MWLAKIEHE R L
FRRDY=1, MALEIHE R4

© HAth: dntefmb s %S .
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(3) T2
FESERR N AR A R A KR, RGUSE A —E ZOR DL K A B4
Z AR W 5 3, (ERE e R U R s 320l 2 SR 4R i R P i ) ) LR i P o SR
2o RE P RRET . 3% B LA W 1 7 SO 61 ] B4R E— ML 8] — S — @ fE B A
© EWUKERR
2N ERR B A7 TE Y FRAMA, BB ik 95 1H, B HuK BT 5 0H B
JoH, ARBIERTIRIMGI . SR ESERM TR, AR R AE L th W ik 55 R P 58

B MENTERIEN, ERRAOETREFMMT G, HERTR [ ERE P RS AT .

LIPSW « SHIFOAR 5 AL HRZS B AT &0 TE Ko 2 B K& 58 .
ZOREHUFI#S MHLACIE R, AR 5572 71 F AR 55 A7 A7 42 X 1 RO~R7

TSR FE I
ORG 0000H
AJMP  MAIN
ORG 0023H
LIMP  SERVE
MAIN:
ORG 1000H
TXCALL:
MOV  TMOD,
MOV  THI,
MOV  TLI,
MOV  PCON,
SETB  TRI1
MOV  SCON,
SETB EA
CLR ES
TXADDR:
MOV  SBUF,
WAIT1:
INB TI,
CLR TI

#20H
#0F3H
#0F3H
#80H

#0D8H

#05H

WAIT1

; He LR
s RIEPIWT AR SS RE PN
; FerhWiRS I

s RIETRERFAN

; WHEENSATEE ER . a2
s WEIRFEE 240047 /F)
: BH/ISMOD

s REER SRR

s HRATITAS, fVFRI, TBS=1
s JFepib S AL

s ZEIEERATIELE P

s SIEWFIY KL

; SERPRIE TR
s AL W R bR S

Rk,

VRN
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RXADDR:
JNB RI, RXADDR i SRR MLIE 2 A AL b
CLR  TI s SLALHEACR W SR AR AR
MOV A, SBUF s BRI Z I A AL
CINE A, #05H, TXADDR ; FIWTEIREREFE A, S E R
CLR  TBS8 s MWOHEARE, SEATTB8=0, wE# & Hdk
CLR  PSW.5 . EAIFO=0br &AL
MOV  08H,  #50H 3 RIEFAEHHEFREHERO
MOV 0CH, 50H ; HEYLK L IRRA
INC 0CH s HIEYLK N
SETB  ES s JUVFERATIEAE P
RET ; IREI R
SERVE:
CLR TI s PWIRSARF B, 1S TPITE SRERETI
PUSH PSW ;
PUSH A ;:]”M%Aﬁ%%
CLR  RSI ;
SETB RS0 ;:}ﬁﬁiﬁ%ﬁ%Bl
TXDATA:
MOV  SBUF, @R0 s RIRBAR P B K s
WAIT2:
JNB TI, WAIT2 ; SHRRRIETERE
CLR  TI ; HAITI=0
INC RO s HbhEFEERINL
DINZ R4, RETURN s BUBRHCRKIETE, HRE
SETB PSW.5 ; DRIETEHEEATF0=1
CLR  ES s RHAHBATHW
RETURN:
POP A ;
POP  PSW ; }‘VXEBWJ
RETI S VY
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@OMFLIZRRE P
FEHURIE R HAERF AT, AT ML B, 25 A P YA Ltk B A A BTz [m] 5 7
AHUthE, WEEEAH I IESS EHUEARE, FFIFIRE LA R R BRACBEWT, R A7 IR
T HNHRAMIFI60H T, SR HU I B WA T8 T 6 THON E Ml ) Y BERAMU T, R
IR EH20-0H, 20- IHALAEAREAL, FISRABTE S bt . Bl S K FE 2 5l , i1 7
2FH. 2EHWANF15 870 F T A7 CEEE 7 1 BN B 48 5 o #s MHLIBRIRE FP s, (it 2

*,
#5 WAL USORE PP 5
ORG  0000H
AJMP  START ; B
ORG  0023H
LIMP  SERVE s ARBTG5 2
ORG  0100H
START:
MOV  TMOD, #20H s EREFE: WIIGWARY, WEER
MOV  THI, #0F3H s e/ THEER ERT . TAE A2, W
MOV  TLI1,  #0F3H s B R 2400418 I S AIAE
MOV  PCON, #80H ; E{7SMOD
MOV  SCON, #0FOH s WEPATHAS, AT, SM2=1
SETB  TRI ; JABER AT AR
SETB  20+0 ;
SETB 201 ; }Eﬁ?&&%l
SETB  EA .
SETB  ES ; }?Frfﬂliéﬁ
ORG  1000H
SERVE:
CLR  RI s IR RUAE SR T bR ERI=0
PUSH A ;
PUSH PSW ; }I Wntri
CLR RSl .
SETB RS0 5 } WP TARFAT A X1
JB 20+ 0H, ISADDR s AT TS A2
JB 20+ 1H, ISBYTE s FIWHE S 2 HEE K FE
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ISDATA:
MOV
MOV
MOV
INC
DINZ
SETB
SETB
SETB
SIMP

ISADDR:
MOV

CINE
MOV

WAIT:
INB
CLR
CLR
CLR
SIMP

ISBYTES:
MOV
MOV
MOV
MOV
MOV
CLR

RETURN:
POP

POP
RETI

RO, 2EH
A, SBUF
@RO, A
2EH

2FH, RETURN
20 - OH

20« 1H

SM2

RETURN

A, SBUF
A, #05H, RETURN
SBUF, #01H
TI, WAIT
TI

20 - OH

SM2

RETURN

A, SBUF
RO, #60H
@RO, A
2FH, A
2EH, #61H
20+ 1H

PSW

A

ZHLEFETT AT 2R 2R, EHI
Xf ¥ A ATHEAS TAE T RO R 3, W I8 RS AL ar 47 s 34T 9 IR AT /O, RS
B PATIE R D AN, B, SATITEINL, Bondsss. XEMA 2847,

s HUEIRETIERO

s N

s HEIRET N

s FUBT R B e 75 ?
W E AR AL

s BN, R

FEHAEREAY, b S A L L

FAFFER, AT R [a]

; MFF, KIEEES “01H”

s SR RIEL R

; 0TI, 200, SM2
: JHOTI, 20«0, SM2
; 0TI, 20«0, SM2
; IR

s ERSCEE HeK B
s BHHRIK NN EHRAM
; 60HHLyG M 2FHHL G

s BEHhE61HT-2EH G
; JH20 « 1HbRE, For UG HR AR

H }‘Wﬁfﬂ%

s IR[A]

BEE-NAE T RRNH, NESE.
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B9 STCI0CS8AD R FHRIA/DE; iR ER

9.1 A/D3L#RaSHYLEH

STC90C58AD £ ¥ B4y ML A/DHE#: LI ZEP1 ] (P1.7-P1.0) , SR 10AL B A/DHL i 8%, &
FE A IARI250KHZ (25 )5 IR/ F8) o SHEHE EHTANTUA/D, Al HOE BRI . H b e SR ARG . e
i BREEAS IS . QO AT SRR . AN EPIECAS FRAI/OH, AL
TR A B K S TP AT A — B B N A/DEE I, AT AE N A/DAE 1 1 AT 4k S N 1/O A
.

STC90CS58AD £ 41 H i HLADC (A/D##2%) B4 I0 T BT

ADC_CONTR Register

| - | SPEED1 | SPEEDO | ADC FLAG |ADC78TART| CHS2 |CHS] | CHSO |
|
B NG 5 IRIE /D L 25 A 5.
FFIRCHS2/CHS 1/CHSO ADC_ DATA and ADC_LOW?2
ADC7/P1.7 —
ADC6/P1.6
ADC5/P1.5 —
ADC4/P1.4 —
ADC3/P1.3 —
ADC2/P1.2 —
ADCI/P1.1 —
ADCO/P1.0 —

\/

\

BRI
AT

UL

10-bit DAC <:

A/DFEH 25 TP A T

ADC_DATA[7:0]
[Apc_Bo] apc Bs[apc B7]aDC Bs]aDC Bs[aDC B4]AaDC B3| ADC B2]

[ -] -] -] -1 - ] - Jaocei|ancso] ADC LOW2[1:0]
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STC90C58AD R4 H. A HLADCH £ Bk B P o0, LI As . B IR LB a7 474

Mook L2547 2% (ADC_DATAFIADC LOW2) LA K2 ADC CONTRF . »

STC90C58AD £ 51 8 A HLIFJADCAZ B K FL I TUADC . 32 YK EL e ADC H— /> Eb 5 2 FID/ A%%
Bege kb pl, BB ELRIE, MEE AL (MSB) TFUG, A — 4\ B 5 N B D/ A s
TR, at 2R EREL, R S I B R OE I N AR . IR LY

A/DFEHER BATIRE i, IARARAE I L

M BT LR B, @R 2 I, Rl ADCO~T IR S i NS 45 Lh i a% . FH AL
/B 2% (DAC) e $ (PR HUL & 5 AR v fian N RIS 90L Bl ot LU e 1R AT L, K e 25 SRARATE 3]
B, B BR R F A g . A/DESE NG, RANEERE R
FIADCHE &8 257 /7 28ADC_DATAFIADC_LOW2, [RIRf, {7 ADCHE #7547 #¥ADC_CONTRH [FJA/D¥%
e 25 bR EAIADC_FLAG, DABERE P 25 i B4 H A B A 03 o ABE4DLI80 3 110 3k 38 4% 1] Fl ADCH% 1] 25 1%
ZHADC_CONTRH [JCHS2 ~ CHSOMA % «  ADCI?) % 433 B FH ADCH% fil] 27 A7 %5 - fY) SPEED 1 FISPEEDO

iE o
AR P BRI 10AZ 25 2R, % T i A 2G5

10fZDAC, %%

10-bit A/D Conversion Result:(ADC _DATA[7:0], ADC_ LOW2[1:0]) = 1024 x

Vin

Vce

WA FEADC LOW2I{E247, W FHADC DATAZF /72818 &5 5, i R AR &

Vin
Vce

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

A ViR N EIE R S, Vee y BT HLSERR TAR R, HISA ML AR B ARy

B S H k.
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9.2 SA/D¥BBXNFFRR

5STC12C5410AD & 51 ¥ HLA/D#: Al 2 1) 254728 51 T R R s o

. e fr Mok 2 H A5 5 -
Vrzavl =} N

e A it | MsB Lsp | A
P1_ADC_EN FLEFPLXVENA/DIL 97H ADC7P17|ADC7P16|ADC7P] 5|ADC7P]4|ADC7P] 3|ADC7P]2|ADC7P] l|ADC7P10 0000,0000

ADC_CONTR ADC Control Register C5H| - |ADC75PEED1|ADCisPEEDO|ADC7FLAG|ADC75TART|CHSZlCHSl|CHSO 0000 0000B

ey
ADC DATA [MDFIERE I, | (o 0000 0000B
- 84
W A
ngowzgzgﬁ”%*ﬁ%’ C7H 0000 0000B

1. PIOERMEL E F7F8P1_ADC_EN

P1_ADC_ENZFA7#R RS R
Pl _ADC EN: foifP1.x{ERA/DE: o iE sk F B Ik I e 27 17 2%
SFR name |Address| bit | B7 B6 BS B4 B3 B2 Bl BO
P1 ADC EN| 97H [name|ADC P17 |ADC P16|ADC P15(ADC P14 |ADC P13| ADC P12 |ADC P11|{ADC P10

ADC PIxAHMAZ A “17 B, XHRIKIPL. x /R NA/DEEHefd FH, P38 1 Fr B RH E 3h W T

2. ADC#ZH#ZF F2ADC_CONTR
ADC_CONTRZ5 17 #& % =Xl F
ADC_CONTR : ADCHi| 2517 42
SFR name | Address | bit | B7 B6 B5 B4 B3 B2 | Bl | BO
ADC CONTR| CS5H |name ADC SPEEDI [ADC SPEEDO| ADC_FLAG | ADC_START | CHS2 | CHS1 | CHSO

XfADC_CONTRAFAF A EAT#AE, BRI EAZHMOVIREIE A, AZM ‘57 M ‘80 &),
ADC_SPEED1, ADC_SPEEDO: %% i i skt JiF 42 il fr
SPEEDI | SPEEDO | A/ D% #i it & f 7]

1 1 5347 IR J] A 4 — Ik
356> IR Ji] J A 46— Ik
178 o Ji] R e 4 — Ik
89T A Jo] A 4 — IR
ADC FLAG: BEULH st ibrEAL, HA/ DB SERSE, ADC_FLAG=1, EHKMHEO.
ADC_START: B 435 (ADC) ¥4 i shizhilhn, WE N “17 B, FFaaF, Hikd G h0

(= e )
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CHS2/CHS1/CHSO0: 4l A\ i#iE %+, CHS2/CHS1/CHSO
CHS2 [ CHS1 | CHSO | Analog Channel Select (F5fUl%i N iHiE 1% )
0 0 0 EHE PL.O fERA/DEIAKH
e P11 AENA/DEIARH
L P12 AENA/DEIARH
EFE PL 3 AENA/DIIAKH
W PL. 4 1ENA/ DR
L P15 AENA/DEIARH
%EFE PL6 AENA/DIIAKH
R PLT 1ERA/DEIAKH

N U Ui qui) F=1 E=1 K=
el Bl E=1 =N - B e
=l =N == K= = =N B

3. A/DEHREERFFESADC_DATA. ADC_LOW2
REIR T B 27 A7 4 ADC_DATAFIADC LOW2Z5 1748 F T ORAFA/ D 25 5, oA xR T -
Mnemonic | Add Name B7 B6 BS5 B4 B3 B2 B1 BO
A/DiEIREE R A A7 2%, s A
W, 10BN/ DG4 5 B ) 8 L
A/ DA EE R A AR, R R2AH

ADC_LOW2 | C7h X X X X X X

2 1007A/ DEGH# S SRR 21L

ADC_DATA | C6h

il P U PSS R E Et (S TV VAL S S N TN W - &

10-bit A/D Conversion Result:(ADC DATA[7:0], ADC_ LOW2[1:0]) = 1024 x Viee

IR A TSR, % i a5

Vin
Vce

A Vi BRI N ETE RN R, Vee v BT HLSERR TAR R, HIR A ML AR B ARy
RS k.

8-bit A/D Conversion Result:(ADC_DATA[7:0])= 256 x
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9.3 A/DiL# R A 2% B%

/

P1.0/T2/ADCO
P1.1/T2EX/ADCI1
P1.2/ADC2
P1.3/ADC3
P1.4/ADC4
P1.5/ADC5
P1.6/RxD/ADC6
P1.7/TxD/ADC7

{5y & 1K 47pFlL |

T

RST
RxD/P3.0
TXD/P3.1
INTO/P3.2
INTI/P3.3
TOP3.4
TI/P3.5
WR/P3.6
[RD/P3.7
XTAL2
XTALI

[

EEEEEEEEEEEFAAARNFNHA

Gnd

Vee

P0.0

P0.1

P0.2

P0.3

P0.4

P0.5

P0.6

P0.7
EA/P4.6
ALE/P4.5
PSEN/P4.4
P2.7/A15
P2.6/Al4
P2.5/A13
P2.4/A12
P2.3/Al1
P2.2/A10
P2.1/A9
P2.0/A8

o o ol o w| |« w| || | w| || o] |

[

[
D8]

O 2 ©

ol =

A/DEERZEPTI, P1.0 — P1. 7381
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9.4 A/DEIZ TR N A 4k i [E]

-/

WR/P3.6 P2.4/A12
RD/P3.7 P2.3/ALL
XTAL2 P2.2/A10

XTAL1 P2.1/A9
Gnd P2.0/A8

[ rror2/aDC0 Vee
[ p1.um2EX/ADCI P0.0
[Z]r12/aDC2 P0.1
[ ]r1.3/aDC3 P0.2
[ p1.4apcs P0.3
[]p1.s/apcs P0.4
[ p1.6/RxD/ADCS PO.5
ov 8_|P1.7/TXD/ADC7 P0.6
[ ]rst P0.7
1/2 Vee [ rxp/p3.0 EA/P4.6
2/3 Vee (I TAD/P3.1 _ALEP4S
[2]mNTops.2 PSEN/P4.4
3/4 Ve [=]iNTip3.3 P2.7/A15
@] orpsa P2.6/A14
5/4 Ve 5] ress P2.5/A13
]
o7
=]
]
[20]

o o w Wl o] o] |2 1<) ] |«] |=

[
0¥

0 o o o] o] |
[ N P | [ I [N | |©

=]

A/D¥ERFEPLIT, P1.0 — PL. 73L81%
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+5V

XTAL2
XTAL1
Gnd

P2.2/A10
P2.1/A9
P2.0/A8

0 o
[~

2

S P T DA S B B 42 B 4 AN 2 4
RGN T RE, L B A FRL ELAEL AR 40 ST
B 5 ZEREAT L%

] P].O/TZ/ADCOU Vee

=] p1.um2Ex/ADCI P0.0
[]r1.2/apc2 P0.1

] r1.3/aDC3 P02

[ r1.4apca P0.3
[]r1.57aDcs P04
[Jp1.6/RxD/ADCS P0.5
[E]p1.7/mxp/ADCT P0.6

C]rst P0.7
[o]rxp/P3.0 EA/P4.6

[ rxop3. ALE/P4.5
[Z]iNTore3.2 PSEN/P44
[Z]iNTie33 P2.7/AIS

] ror3a P2.6/A14
[5]riress P2.5/A13
Ciefwrrs.s P24/AL2 L 0 005 051 I'ls 1520 2025
[T rors.z P2.3/Al11 -
]

] [22]

0] [21]

A LB R 0L SR S (AT B 73 s, RSB IR SR 2 R AD
VRE 0. 25VIE BN 224k, T LLA RIGEE S A1 Dy R RH 5 72 Bl 2
TR S5 I R PSS I SR R, SR SR SRS I SE I A E W]
FE, AT DAY 2 SRR T A AR AN HL IR AUVFIRE

9.5 A/DEIIRIRINESEBEIR

STC12C5410AD R H AL S R 2 A T/EHE EVee, Frbh—BRARHINES S H
JEPE . an7805 (1) B R A5V, (HSZFRH R Al e 24, 88V F|4. 96V, /7 EAG L ER 11
U, ATLE R SEBRI A A H AR 1S A B WL BB EEPROM R THT,  PABETH5,

WAL P Ve AN, Wb, B s E7ES. 3V-4. 2V [BIEFS, MIVecAs [
SE, BT EAESEEA/DER I — AN EIEAME - MRE NS H BRI, RS H R TAE B R
Vee, PSS LS A /DFE e 18 1 FE R o 40 AT £E ADCHE 3 18 1) 5 Ll i A — 1. 25V
1V, . . . ) FISEEMES BRI, R R TEEEVee, FiFE B ELEEA/D
A ImIE I R BRIS AR IE R R B2 A, Vee A ER) o
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9.6 A/DEEHENIRFIZR (CREFFLHIZF)

1. C#EF7:

/* */
/* --- STC MCU International Limited */
/% —- JENSTCO0CSSAD R 41 B Fr Ml A/DHE M T fE---mmmmmmmmemmemm e */
L TR I Rl e R TIcEe 7 S — */
/% SRR P R B R A A T SR B SR R - */
/* */
/*--ADCEF 1] 77 3 */

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

#define FOSC 18432000L
#define BAUD 9600

typedef unsigned char BYTE;
typedef unsigned int WORD;

/*Declare SFR associated with the ADC */

sfr ADC CONTR = 0xCS5; //ADC control register

sfr ADC RES = 0xC6; //ADC high 8-bit result register

sfr ADC LOW2 = 0xC7, //ADC low 2-bit result register

sfr P1ASF = 0x97; //P1 secondary function control register

/*Define ADC operation const for ADC_CONTR*/

#define ADC FLAG 0x10 //ADC complete flag
#define ADC START 0x08 //ADC start control bit
#define ADC SPEEDHH 0x00 //89 clocks

#define ADC SPEEDH  0x20 //178 clocks

#define ADC SPEEDL  0x40 //356 clocks

#define ADC SPEEDLL 0x60 //534 clocks

void InitUart();

void InitADC();

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

void ShowResult(BYTE ch);
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void main()
{
InitUart();
InitADC();
while (1)
{
ShowResult(0);
ShowResult(1);
ShowResult(2);
ShowResult(3);
ShowResult(4);
ShowResult(5);
ShowResult(6);
ShowResult(7);

}
}

/*
Send ADC result to UART
*/
void ShowResult(BYTE ch)
{

SendData(ch);

SendData(GetADCResult(ch));

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

//Show ChannelO
//Show Channell
//Show Channel2
//Show Channel3
//Show Channel4
//Show Channel5
//Show Channel6
//Show Channel7

//Show Channel NO.
//Show ADC high 8-bit result

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

// SendData(ADC_LOW?2);
}
/*
Get ADC result
*/

BYTE GetADCResult(BYTE ch)
{

//Show ADC low 2-bit result

ADC_CONTR =ADC_SPEEDLL | ch | ADC_START;

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

//Must wait before inquiry

while ((ADC_CONTR & ADC _FLAG));//Wait complete flag

ADC_CONTR &=~ADC_FLAG;

return ~ ADC RES;

//Close ADC

//Return ADC result
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/*
Initial UART
*/
void InitUart()
{
SCON = 0x5a; //8 bit data ,no parity bit
TMOD = 0x20; //T1 as 8-bit auto reload
THI1 =TLI =-(FOSC/12/32/BAUD); //Set Uart baudrate
TR1=1; //T1 start running
}
/*
Initial ADC sfr
*/
void InitADC()
{
P1ASF = 0xff; //Open 8§ channels ADC function
ADC RES=0; //Clear previous result
ADC_CONTR =ADC_SPEEDLL;
Delay(2); //ADC power-on and delay
H
/*
Send one byte data to PC
Input: dat (UART data)
Output:-
*/
void SendData(BYTE dat)
{
while (!TI); //Wait for the previous data is sent
TI=0; //Clear TI flag
SBUF = dat; //Send current data
H
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/*
Software delay function
*/
void Delay(WORD n)
{
WORD x;
while (n--)
{
x =5000;
while (x--);
§
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2. SLERIERF:

/* */
/* --—- STC MCU International Limited */
/% - [HZRSTCI0CSS8AD & 41 B F . A/DFEH I E - -mmmm e */
/% QAR EAERE T A BE S R SRR, oo e */
/% GELERR P R BT R A T R P R AR - */
/* */
/*--ADCEF 1] /5 3% */

;/¥*Declare SFR associated with the ADC */

ADC CONTR EQU 0CSH ;ADC control register

ADC RES EQU 0C6H ;ADC high 8-bit result register

ADC LOW2 EQU 0C7H ;ADC low 2-bit result register

P1ASF EQU 097H ;P1 secondary function control register

;/*Define ADC operation const for ADC_CONTR*/

ADC FLAG EQU 10H ;ADC complete flag
ADC START EQU 08H ;ADC start control bit
ADC SPEEDHH EQU 00H ;89 clocks
ADC _SPEEDH  EQU 20H ;178 clocks
ADC _SPEEDL  EQU 40H ;356 clocks
ADC_SPEEDLL EQU 60H ;534 clocks
ORG 0000H
LIMP MAIN
ORG 0100H
MAIN:
LCALL INIT UART ;Init UART, use to show ADC result
LCALL INIT ADC ;Init ADC sfr
NEXT:
MOV  A#0
LCALL SHOW_RESULT ;Show channel0 result
MOV A, #1
LCALL SHOW_RESULT ;Show channell result
MOV A, #2
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LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL

SIMP

SHOW_RESULT
A, #3
SHOW_RESULT
A, #4
SHOW_RESULT
A, #5
SHOW_RESULT
A, #6
SHOW_RESULT
A, #7
SHOW_RESULT

NEXT

i

;Send ADC result to UART
;Input: ACC (ADC channel NO.)

;Output:-

*/

SHOW RESULT:
LCALL

LCALL GET ADC RESULT

LCALL

;//if you want show 10-bit result, uncomment next 2 lines
A, ADC LOW2

; MOV
; LCALL
RET

SEND_DATA

SEND_DATA

SEND_DATA

i

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

;Output: ACC (ADC result)

*/

GET_ADC_RESULT:
A, #ADC_SPEEDLL | ADC_START

ORL
MOV
NOP
NOP
NOP
NOP

ADC CONTR,

;Show channel2 result

;Show channel3 result

;Show channel4 result

;Show channel5 result

;Show channel6 result

;Show channel7 result

;Show Channel NO.

;Get high 8-bit ADC result

;Show result

;Get low 2-bit ADC result
;Show result

;Start A/D conversion
;Must wait before inquiry
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WAIT:
MOV A, ADC_CONTR
JNB ACC.4, WAIT
ANL  ADC CONTR, #NOTADC FLAG
MOV A, ADC_RES
RET
*

;Initial ADC sfr

*/

s

INIT_ADC:
MOV  PlASF, #0FFH
MOV  ADC RES, #0
MOV  ADC CONTR, #ADC SPEEDLL
MOV A, #2
LCALL DELAY
RET

i*

;Initial UART

; */

INIT UART:
MOV  SCON, #5AH
MOV  TMOD, #20H
MOV A, #-5
MOV  THI, A
MOV  TLI, A
SETB TRI
RET

i*

;Send one byte data to PC

;Input: ACC (UART data)

;Output:-

*/

s

;Wait complete flag
;ADC_FLAG(ADC CONTR.4)
;Clear ADC_FLAG
;Return ADC result

;Open 8 channels ADC function

;Clear previous result

;ADC power-on and delay

;8 bit data ,no parity bit
;T1 as 8-bit auto reload

;Set Uart baudrate -(18432000/12/32/9600)

;Set T1 reload value

;T1 start running
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SEND_DATA:
JNB TI, $ ;Wait for the previous data is sent
CLR TI ;Clear TI flag
MOV SBUF, A ;Send current data
RET

S

;Software delay function

; */
DELAY:
MOV  R2, A
CLR A
MOV RO, A
MOV  RIl, A
DELAY:
DINZ RO, DELAY
DINZ RI, DELAY
DINZ R2, DELAY
RET
END
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Z£10E& STCI0C58AD ZF|EEPROMAY M A

STCIOCH8AD Z 5] B - AL PN # SE B T HIEEPROMSZ: 572 /5 2% 8] =& 0 FF K, A FH ISP/ TAPEL AR A
¥ N ifData FlashEEPROM, 485 E(E10/3 KA o EEPROMAT 73 45 AN X, AN X A
o125 o fEAIIE, BRI A e B TR [ — AN B X, AN 2 R — B e ) B s TR A
[FI PR IX, A . SR AT 28 PR A R i e X AT 1
EEPROMP] F TR A7 — L6 75 B AE N i FE B OF B A RSB EWE . EHPERF

AT DU EEPROVE AT 535 5/ 7 G L/ (X SRR M . 78 TAE R Voo RIERT, REIUR B
ATEEPROM/ TAP#EAE .
kv NS [=1=] 7]
10.1 JAPXZEEPROMATIGYFIRINGEF T2 T 4R
e s Arhk S F 5 -
7S fiid HE | o Lop | Bt
1SP_DATA | ISP/IAP Flash Data |- oy 1111 1111B
- Register
1sp_ ADDRH | 1SPAAP Flash Ad- 1 gy 0000 0000B
dress High
15p_ ADDRL | [SP/IAP Flash Ad-\ oy 0000 0000B
dress Low
ISP CMD ISP/IAP Flash Com-| o [ [ - [ -] | [ Ms1 | Mso <xx xx00B
mand Register
ISP_TRIG ISP/IAP Flash Com- E6H XXXX XXXxB
mand Trigger
ISP CONTR ISP/II{z:;Sg?trol E7H LISPEN [swBs| swrsT [ - [wr2] wri [ wto 000x x000B
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1. ISP/IAPHEFH 722 ISP_DATA

ISP_DATA : ISP/IAP#:AE N ¥ £ 48 77 A7 4% o
ISP/IAP MFlashiz i (AR BOTE ML AL, 1) Flash’S (1) 5005 75 CrE stk b

2. ISP/IAPHE1E 2577 32 1SP_ADDRHAIISP_ADDRL

ISP_ADDRH : ISP/IAP #AE I (Il 25 47 #5851 )\ BL . X B A7 a Motk N E3H, 547 f5 {H N00H.
ISP_ADDRL : ISP/IAP #{ERS (bl 27 47 851K )\ 67 %25 A7 2tk E4H, & 47 J5 {5 N00H.

3. ISP/IAP# & F 785 ISP_CMD
ISP/IAPfir & 25 /7 45 1AP_CMDA% U1 F -
SFR name | Address | bit B7 B6 BS5 B4 B3 B2 B1 BO
ISP_CMD ESH |[name - - - - - MS2 MS1 MSO0

MS2 | MSI | MSO |4 / #fE Bk

0 0 0 |Standby FEHLEE, JTCISPHEAE
0 0 1| W P S FH AR X % Data Flash/EEPROMIX. 7 33T 545
0 1 0 | AN LR [X X Data Flash/EEPROM X" HE47 7714 4t 2

0 1 1| AWFH P 8RR R X 4 Data Flash/EEPROMIX. ” HE4T 5 [X #2%
FEPAE RGLISPAEFF X I ] LK 7 B A2 7 X/ B F 1ash X (BEPROM) AT 745152/ 7 i dm e
/R IXHERR, R AR N R X, AT LA 3EF lash [X (EEPROM) #E4T 57 545 / 7 15 4t A2
/R IX . & EREISPE] S8, % B N b 8 73k N ISP

4. ISP/IA 2l & & 7725 ISP_TRIG
ISP_TRIG: ISP/IAP #AE I ()i & il & 254745 o
TEISPEN(ISP_CONTR.7) = 1 B, XJISP_TRIG%:S5 N46h, F15 AB9h, ISP/TAP iy &4 4454

ISP/IAP#AE 58 /e » ISPHbE & )\ 1L 75 77 45 ISP_ADDRH. ISPHubEAL /\ {7 % 17 43 ISP_ ADDRL
FISP1i 4 ZF A7 45 ISP_CMD N AR o W N REXS T — AN Hibhk 0 3 3E T ISP/IAPHRAE,
i TRz ) R 8 AL ARS8 A2 7353 5 AN ISP_ADDRHANISP_ADDRL % 17 % -

BERISPHEIEIT, #FPEXFISP TRIGY: 5 N46H, F 5 AB9H, ISP/IAPf4 44444,
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5. ISP/IAP# £ & 285 ISP_CONTR
ISP/IAP#% | 27 47 45 IAP_CONTRHS R 11 F :

SFR name

Address

bit

B7 B6

BS B4 B3

B2 Bl BO

IAP_CONTR

E7H name

ISPEN | SWBS

SWRST

WT2 WT2 WTO

ISPEN: ISP/IAPI) fig VAT o o
SWBS: A% 5 M A N )EH%IT%

SWRST: 0: A#EAE; 1:

25 | F1AP/ISPiL/ 5 / Jﬂ?Data Flash/EEPROM

fmfFIAP/ISPW 5 /¥ Data Flash/EEPROM
e NRGISPRIEREFX B3I

FLESWRSTH LA A 7 LLSEEL

JA81(1%0),

PERI RGN, B A SR AL

AEF N R X (APIX) B AF R AL I MR G TSP UL 7 X T R AT IE 7

MOV ISP CONTR, #01100000B ;SWBS = 1(&LFEISPIX),
TE RS ISPIR 1 7 [X LW#EM#NHFF“FHM‘%
MOV TSP CONTR, #00100000B :SWBS = 0 (GEFEAPX),

SWRST = 1 (#E A7)
(AP [X) FFUR AT RE P
SWRST = 1 (% 1)

B AT 1] CPUZE 510 IF] (HL28 D) , (LA D2 A =12 CPUTAEIN & )
i Program/ 4 Sector Erase | Recommended Systel‘nflock
WT2 |WTL|WTO| Read/i (“720S) J X R B PREER SO I 3 R 4t
(=13. 1304ms) It

0 1| 1|6AHLesREM | 30 HLAs W | 5471401 5% 5MHz

0] 1] O[UIAHLES | 60MHLASH T | 10942/ HLas A 1 10MHz

0| O] 1j22/-HlLae/EiH) 120 HLa% S 1) 218854 Hlas i 31 20MHz

0] Of OJ43/HLasfEHl|240HLas 31| 43769 M HLas A 1 10MHz
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10.2 STC90C58AD % %18 HHlEEPROMZS 8] A /)s Kz ik

STC90C58AD £ 41| #4 F L 3 7] FHEEPROMF Mkt 5 F2 25 182 43 JT 160 . FE A8 ) o N FH R

[X B, AT AT EEPROMIEAT TAP/ TSPHRAE o

FLAR AT S 2 BB N SEEPROMA /N K2 BE4R L HEE 24 -
1. STC90C58AD £ F1| . - #1 N EEPROME AT Hb hil- 2%

2. STC90C58AD F 51 #. A L #EEPROM =S [B] K /Nidk 7Y — B 3

STC90CS58AD £ ¥ B - /L N EEPROMIZE i — Wi %

5 EEPROM 5 4 | i1 [X e | 24611 X 3l | 445 b (XK R bk
2?838522’?3) K 10 2000h 33FFh
giggg%@& K 10 2000h 33FFh
STCOLES4AD 45K % | 4000 F3FFh
ggggféi?fn 29K 58 8000h F3FFh
giggg%%& 21K 42 A000h F3FFh
STCOULES 12AD 13K 2% | cooon F3FFh
ggggfgéﬁfn K 10 E000h F3FFh

STCYOC51AD R H1 B Fy AL A S EEPROME AT b ik 2

BRI 54 £/ 55 [X [EEPROM, 2 8 Aif T [FIEEPROMZ 6] K /N B — i, FANBX0.5 K79

FomiX BRI H X S X
EEGIIE | SORhE | EahihhE | SRl | RIGHUE | SHObhE | EiGHE | 2okt
2000h 21FFh 2200h 23FFh 2400h 25FFh 2600h 27FFh

IR BB BLRX )\ X
EIGINE | SORhhE | L | Sl | RGHE | SHObhE | EIGHE | ZobhE
2800h 29FFh 2A00h 2BFFh | 2C00h | 2DFFh | 2E00h | 2FFFh

FILEIX B mIX
AEAGIHL | SORHhE | EGIHL | Sk
3000h 31FFh 3200h 33FFh
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STCYOCH8AD 2 F1| 51 F ML A FEEEPROM VA Hh Bk 2

X

AN (X
12775

Salheziy

*k@

— A
E JRAE
: F’E A

— KB
E’J%ﬂl?&ﬁiff
[F R X, A
%‘}ﬂiﬁ, i;,l
SRAT 4 H

Zl%ﬂ‘f”&
l Fx
&Zl

FAARTER 54 22 /b Ji [X (RBEPROM, 2 HE i [ [UEEPROMZS ] K /N 2 — 536, &N EX0. 5 K
PRI I BERX FEPUEX
SR H b digiiudl | dREGHihE | gibhb | REGHEE | ScHbib | ReGHEE | S5kt
8000h 81FFh 8200h 83FFh 8400h 85FFh 8600h 87FFh
BT IX AKX H-LE X 5 )\ B IX
gk bk gt | ARtk | gokobhb | RGHEE | Guobih | RGHEE | Gikbht
8800h 89FFh 8A00h 8BFFh 8C00h 8DFFh 8E00h 8FFFh
EVIN S FHrEX Br—mIX HEHZEIX
LG H gt | ARt | gobhb | G | Suobih | RGHEE | Zkobh
9000h 91FFh 9200h 93FFh 9400h 95FFh 9600h 97FFh
FHH=EIX HPU X F X FNEIX
e da bk Zuobie | st | gidobhb | G | SEobit | RGHEE | gidobh
9800h 99FFh 1A00h 9BFFh 9C00h 9DFFh 9E00h 9FFFh
ErHEX B \EIX BT X BT EX
e ak bk diguiih | ddatbEE | diUbbE | fRlathhb | AEdUMGHE | RiAhhh | ghsicHbh
A000h Al1FFh A200h A3FFh A400h AS5FFh A600h AT7FFh
o —EIX o TEX B =RIX P EIX
e ahHhE diguihl | ddatbEL | diObbE | fRdathhb | 4idUMuhE | iAhhh | ghsitHb
A800h A9FFh AA00h ABFFh ACO00h ADFFh AEO0Oh AFFFH
FoTEIX B SEIX bR o)X
R H b digiiht | deGatbEE | dimObk | Redathhb | sGdUbb | RGGHIE | Z5ECHbbE
B00Oh B1FFh B200h B3FFh B400h B5FFh B600h B7FFH
o EIX HE=1mX = EX F=TEIX
R H b ijiibdl | ARMAMuhE | giobhb | REGHEE | Sbib | RMGHEE | kbbb
B800h B9FFh BAOOh BBFFh BCO0Oh BDFFh BEOOh BFFFH
FH=t =X FE=FEX =t TEIX BN EIX
gk bk il | ARuAMihE | gikbhb | REAHEE | cbib | RMGHEE | kbt
C000h CI1FFh C200h C3FFh C400h CS5FFh C600h C7FFH
E=tLEX FE= )X H=TIURIX 00+ X
A dh bk gl | RRetihk | golobhb | R | GEobih | RGHEE | Gikbht
C800h C9FFh CAO00h CBFFh CCO00h CDFFh CEOOh CFFFH
A X B X V=X 509D A X
G gobit | fResthh | goobhb | R | SEobit | RGHEE | Zikobh
D000h DIFFh D200h D3FFh D400h D5FFh D600h D7FFH
VU X V7SR IX FPUA-t X FEP U X
e ah bk il | ddatbEL | diOhE | fRdathhb | AEdUMGL | RiAhh | ZhSHbL
D800h D9FFh DAOOh DBFFh DC00h DDFFh DEOOh DFFFH
VUL X FEHTREX HFhHT X HBhHT TR
e ak bk il | ddatbEL | diURbE | fRdathhb | sEdUi: | ishhh | ZseHb
E000h E1FFh E200h E3FFh E400h E5FFh E600h E7FFH
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FAR RS %2 /b B3 X [(EEPROM, 2 Aij T (I EEPROMZ 18] A /N 7 — ¥

STCIOCH8AD Z2 5] ¥y HL A H EEPROM P 4 b 11

FAFIX0. 5 K7y

I =R ST A IX ST IX AN EIX
gk il | RgaMAE | SAURLE | R | Ziudl | R | S50bhE
E800h E9FFh EA00h EBFFh EC00h EDFFh EE00h EFFFH

FhA-LEX T )R IX
g bk gk | RgahE | SUbiE
F00Oh FIFFh F200h F3FFh

BB X
51254

A KA
f S5 45 e ¢ 17—
X, R —
YN B B
76 R 7 1 5 I
EYE Y
74 i
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10.3 IAPXZEEPROM:C 4w &1

 FHDATATE REEQUS ) 7 5657k 5 il 25 17 B 6 4 OO 4 /4 0
IAP_DATA DATA
TAP_ADDRH DATA
TAP_ADDRL DATA
TAP_CMD DATA
IAP_TRIG DATA
TAP_CONTR DATA

; 7€ LISP/TAP

i A1

ISP_TAP_BYTE READ

ISP_TAP_BYTE PROGRAM
ISP_TAP_SECTOR_ERASE

WAIT _TIME
;20MHz LA B2, 12MEA 3, 6MEA 4, 3MEL K5, 2MEA 6, IMEA T 7,

MOV
MOV
MOV
ORL
MOV

MOV
MOV

TAP_ADDRH,
TAP_ADDRL,
TAP_CONTR,
TAP_CONTR,
TAP_CMD,

TAP_TRIG,
TAP_TRIG,

OE2h;  HY, IAP_DATA EQU  OE2h

OE3h; B IAP_ADDRH EQU  OE3h

OE4h; B IAP_ADDRL EQU  OE4h

OE5Sh; B IAP_CMD EQU  OE5h

OE6h; B IAP_TRIG EQU  OE6h

OE7h; B IAP_CONTR EQU  OE7h

QU 1 o S )

EQU 2 CE R, AT T RS, OFFh
EQU 3 DB X, RN, BRI
EQU 0 VB S AR IE], 30MHZ BA TR0, 24MBA R 1,

#BYTE_ADDR_HIGH PEMHEER T ) g b o g g
#BYTE_ADDR_LOW (eI 118114155 i N N e (G B3 B
HWATT TIME ;B B S AR (] WA AT LA R — ),

#10000000B : SUVFISP/TAPHEAE FHHRE—KHE T
#ISP_IAP_BYTE READ

VIR AT A, AT AT RN, AHE A Mm-S
#46h ; Jeik46h, FEIEBOhEI ISP/ TAPl R 25 17 4%, FRRHL 7 itk
#0BYh ;165EB9hJE, 1SP/TAPfy4 37 B4 ik & 2

;CPUSERFIAPEIMESE UG, A GRS ATIE T o

NOP
MOV

(KPR U B TAP DATAZ fE 8% fo, CPUZkS: P ATRERT

A, ISP DATA R B I A
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UNIEAIRIA, R T eaEim o

MOV
MOV
; MOV
; MOV
; MOV

T HGNEE, %7 ONFFR/ S,

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 ;2% 1L TSP/ TAPHEAE

£00000000B : BRISP/TAPAT 4

#00000000B ;B 1IETSP/TAPi 415 i &

#0FFh s 1E M 5 BTN 00, Fi5 3] JEEEPROMIX
#0FFh IR HEI TS F TN 00, BT LR RRAE

RIS, S MAAT, Z ST e X ER

#ONE DATA DB FEEE S TAP_DATA,

UE BRI N A 5 %
#BYTE ADDR HIGH I Mo hE 7 AR
#BYTE ADDR LOW RO A BT
WAIT TIME B B N ] B ) 7T £

‘ } —4), FHH

#10000000B s R VFISP/ IAPHEAE B T
#ISP IAP BYTE PROGRAM BCSERTE Y it

#46h  ;45iE46h, FLIEBOhRI ISP/ TAP A Zi (588, &R ER At
#0B9h  ;i%5EB9hJI, ISP/IAPr4 7B fit & #25h

; CPUSERF TAPENIE SE i, A S RS ATRE .

NOP

DT RAE I G, CPUZkSATRE

VBRI, AR T2aFEme

MOV
MOV
; MOV
; MOV
; MOV

TAP_CONTR,
TAP_CMD,
TAP_TRIG,
TAP_ADDRH,
TAP_ADDRL,

#00000000B ;2% 11 TSP/ TAPEEAE

#00000000B ; ZBRISP/TAPAT 4

#00000000B ;B 1L TSP/ TAP iy A fih 2

HOFFh ;36 Hihik =535 870900, ; 48 /1 EEEPROMIX, [ 1k iR 8 1F

#OFFh ;& HbH G 2715 B 76200, $5 M JEEEPROMIX., [ 1h 5454
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B XHERR, AR, R XER, 51250/ B X, A B X A B

D ULSR BRI B XREAT bR, S A A T EARE, MR e 8 8 /AL
s B EORAMAR ORAT FRAG 2 b X B, 8RR R B (A 5 [l i B (X, i AR g X
R 7 R DT, B AR R R R

; J DX AR — AN 1 AR A R 1% XA, JE 75 oK HH i,

MOV
MOV

MOV

ORL

MOV

MOV

MOV

TAP_ADDRH,
TAP_ADDRL,

TAP_CONTR,

TAP_CONTR,

TAP_CMD,

TAP_TRIG,

TAP_TRIG,

#SECTOR FIRST BYTE ADDR HIGH ;3% 5 [X it th ik v 77T
#SECTOR FIRST BYTE ADDR LOW ;3% 5 [X i o Hh A 771
; M hE 75 B ORI A T EE i ki

#WAIT TIME B AR I ) MW A A DL A
st g1
#10000000B - SR YFISP/TAP m—h), SRR

K T
#ISP TAP_SECTOR ERASE

LIk X HERR 4, AT SR, AR E R
#46h
: 551%46h, FI%BONF ISP/ APl &K 2577 2%, 4F /K #75 nt
#0BYh (1% 58BOhJiE, TSP/ TAPr 437 Bl 4k ik % 2 5

[ CPUSSAFIAPI ST U . A S 4k ST R )y

NOP

R XIS, CPUZKEL AT IR

DL FEA IR, R T R a % ETmE

MOV
MOV
; MOV
; MOV
; MOV

IAP CONTR,
TAP_CMD,

IAP TRIG,
TAP ADDRI,
IAP ADDRL,

#00000000B 281 1SP/ TAPHRAE

#00000000B ; ZSBRISP/TAPHT 4

#00000000B ;7 11 1SP/ TAP iy 415 fih %%

#0FFh s 1& iU v 75 BT N 00, Fi 1) AFEEPROMIX
#0FFh S IEHUHE AR5 BT N 00, By 1k TR
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NEH: (STCHL A ML Data Flash *4EEPROMIJ S8 FH)
INEEARA 7L, TR, HIXEGR

TR FF 17 HRECL7 BLY07, R €07 B “07 o anRFETTRFFH, 4 A Hik
Ty igte. MRIZTFHARFFH, AR ENEXER, HARE “BEER” 47
“0” /Ey\j “1)’ .

FEDXHERRR: AT R IXHRRR 7 AATHER “0” HErN “17 .

NS

1. [8]— RAS S B e [R) — B3 X A, A A2 (R — R4S S50 s TS L 53 AN s X, 3 AN 000 HE R
.

2. MR —AN X R —AN7, 05 2L [EEPROM, STCEA B HLiData Flash bbb EEPROMEL
PIRZ, E— AT/ GRFE— N5 KA 10uS/60uS/10mS .

3. WIERAE— M XA T KBRS, ERA R RSP — A s 7,
FANIA T ZAE SR EAE AU 1k HESTCH A HLIRAMA, SRS HEEREE R IX, R 7 2R B
MHEE TR AR T BT B EZE X T (AT Ewe, TEEFHEML) . X
IS A s DXCASE P ) 7 4 K2 Ao (10 875 (3 (A /a3 HH — DR s R B e

1] PR )
1: IAPFEA5ERE, MbbRES a3 “n1” 8 “mm1” 2
. A

2: LABHIBIMM K JG, T —IRIAPAY A & 7530 35 EL % A6 FIBYfi 4 ?

‘Aé\:: 7\%7 Q%ﬁﬁ‘o
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10.4 EEPROMMIRZF (CF2F ML wmIzRHF)

1. C3#EF:

:STC90C58AD £ 71| 51 F HLEEPROM/IAP T g MR L FF R

/* */
/¥ --- STC MCU International Limited */
/¥ - JH7RSTCI0CSSAD Z 41 Bl EEPROM/IAP ) fi---------- */
AL e T Y i e LTy ] N — */
[ VEERE R ECCE AR B T AR I TR 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 = OxES5; //Flash command register
sfr IAP_TRIG = OxE6; //Flash command trigger
sfr IAP. CONTR = O0xE7, //Flash control register
/*Define ISP/IAP/EEPROM command*/

#define CMD IDLE 0 //Stand-By

#define CMD READ 1 //Byte-Read

#define CMD_PROGRAM 2 //Byte-Program
#define CMD_ERASE 3 //Sector-Erase

/*Define ISP/IAP/EEPROM operation const for IAP. CONTR*/

/f#tdefine ENABLE IAP 0x80 //if SYSCLK<40MHz
#define ENABLE IAP 0x81 //if SYSCLK<20MHz
/f#tdefine ENABLE IAP x82 //if SYSCLK<10MHz
/lftdefine ENABLE IAP 0x83 //if SYSCLK<5MHz

//Start address for STC89C58xx EEPROM
#define IAP_ ADDRESS 0x08000

void Delay(BYTE n);

void Iapldle();

BYTE IapReadByte(WORD addr);

void lapProgramByte(WORD addr, BYTE dat);
void lapEraseSector(WORD addr);
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void main()

{
WORD i;
P1 = Oxfe; //1111,1110 System Reset OK
Delay(10); //Delay

lapEraseSector(IAP_ ADDRESS); //Erase current sector
for (i=0; 1<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;
while (1);
Error:
P1 &= 0x7f;
while (1);
}
/*
Software delay function
*/

//1111,0000 Verify successful

//0xxx,xxxx [AP operation fail

void Delay(BYTE n)

{
WORD x;

while (n--)
{
x=0;
while (++x);

}
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/*
Disable ISP/IAP/EEPROM function
Make MCU in a safe state
*/

void ITapldle()
{

IAP_CONTR =0;

IAP_CMD = 0;

IAP_TRIG =0;

IAP_ADDRH = 0x80;
IAP_ADDRL = 0;

/*
Read one byte from ISP/IAP/EEPROM area
Input: addr (ISP/IAP/EEPROM address)
Output:Flash data

*/
BYTE lapReadByte(WORD addr)

{
BYTE dat;

IAP_CONTR = ENABLE_IAP;
IAP_CMD = CMD_READ;
IAP_ADDRL = addr;
IAP_ADDRH = addr >> §;
IAP_TRIG = 0x46;

IAP_TRIG = 0xb9;

_nop_();

dat=1AP DATA;

TapIdle();

return dat;

/*
Program one byte to ISP/IAP/EEPROM area
Input: addr (ISP/IAP/EEPROM address)

dat (ISP/IAP/EEPROM data)
Output:-

*/

//Close IAP function

//Clear command to standby

//Clear trigger register

//Data ptr point to non-EEPROM area
//Clear IAP address to prevent misuse

//Data buffer

//Open IAP function, and set wait time
//Set ISP/IAP/EEPROM READ command
//Set ISP/IAP/EEPROM address low
//Set ISP/IAP/EEPROM address high
//Send trigger command1 (0x46)

//Send trigger command2 (0xb9)

//IMCU will hold here until ISP/IAP/EEPROM operation complete

//Read ISP/IAP/EEPROM data
//Close ISP/IAP/EEPROM function

//Return Flash data
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void IapProgramByte(WORD addr, BYTE dat)
{
IAP_CONTR = ENABLE IAP;
IAP_ CMD = CMD_PROGRAM;
IAP_ADDRL = addr;
IAP_ADDRH = addr >> §;
IAP_DATA = dat;
IAP_TRIG = 0x46;
IAP_TRIG = 0xb9;
_nop_();
lapldle();
}

/*
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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:STCO0C58AD Z #1| B F HLEEPROM/IAP Th MR AL 7 7

/*

/* --—- STC MCU International Limited

/% --- THNSTCO0CS8AD £ 41 B i {1l EEPROM/IAPT) i --------—--
BT S T B aih e L EIL 1 ———
AR (R NS e I RPR SE STy re e p—

/*

;/¥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 0E7H ;Flash control register

;/*Define ISP/IAP/EEPROM command*/

CMD_IDLE EQU 0 ;Stand-By

CMD READ EQU 1 ;Byte-Read
CMD_PROGRAM EQU 2 ;Byte-Program
CMD_ERASE EQU 3 ;Sector-Erase

;/*Define ISP/IAP/EEPROM operation const for [JAP_ CONTR*/

;ENABLE _TAP EQU 80H ;if SYSCLK<40MHz
ENABLE_IAP EQU 81H ;if SYSCLK<20MHz
;ENABLE _TAP EQU 82H ;if SYSCLK<10MHz
;ENABLE _TAP EQU 83H ;if SYSCLK<SMHz

;//Start address for STC89C58xx EEPROM

IAP_ADDRESS EQU 08000H

]

ORG 0000H
LIMP MAIN
ORG 0100H
MAIN:
MOV PI1,#0FEH ;1111,1110 System Reset OK
LCALL DELAY ;Delay
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MOV  DPTR,

#IAP_ADDRESS

LCALL TAP ERASE

MOV  DPTR,
MOV RO,
MOV  RI,

CHECKI:

#IAP_ADDRESS
#0
#2

LCALL IAP READ

CINE A, #0FFH, ERROR
INC DPTR
DINZ RO, CHECK1
DINZ RI, CHECK1
MOV  Pl, #OFCH
LCALL DELAY
MOV  DPTR, #IAP ADDRESS
MOV RO, #0
MOV  RI, #2
MOV  R2, #0
NEXT:
MOV A, R2
LCALL IAP PROGRAM
INC DPTR
INC R2
DINZ RO, NEXT
DINZ RI, NEXT
MOV  Pl, #OF8H
LCALL DELAY
MOV  DPTR, #IAP ADDRESS
MOV RO, #0
MOV  RI, #2
MOV  R2, #0
CHECK2:

LCALL IAP READ
CINE  A,2,ERROR

INC  DPTR
INC R2
DINZ RO,
DINZ RI,

CHECK2
CHECK2

;:Set ISP/IAP/EEPROM address
;Erase current sector

;Set ISP/IAP/EEPROM address
;Set counter (512)

;Check whether all sector data is FF
;Read Flash

;If error, break

;Inc Flash address

;Check next

;Check next

;1111,1100 Erase successful
;Delay

;Set ISP/IAP/EEPROM address
;Set counter (512)

;Initial test data

;Program 512 bytes data into data flash
;Ready IAP data

;Program flash

;Inc Flash address

;Modify test data

;Program next

;Program next

;1111,1000 Program successful
;Delay

;Set ISP/IAP/EEPROM address
;Set counter (512)

;Verity 512 bytes data
;Read Flash

;If error, break

;Inc Flash address
;Modify verify data
;Check next

;Check next
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s

MOV  PI, #OFOH
SIMP  §
ERROR:
MOV PO, RO
MOV P2, R1
MOV  P3, R2
CLR P1.7
SIMP  §
/*
;Software delay function
; ¥/
DELAY:
CLR A
MOV RO, A
MOV  RIl, A
MOV  R2, #20H
DELAY1:
DINZ RO, DELAY1
DINZ RI1, DELAY1
DINZ R2, DELAY1
RET
/*
;Disable ISP/IAP/EEPROM function
;Make MCU in a safe state
; ¥/
TIAP_IDLE:
MOV IAP_CONTR, #0
MOV [AP_CMD, #0
MOV IAP_TRIG, #0
MOV [AP_ADDRH, #80H
MOV [AP_ADDRL, #0
RET
*

;Read one byte from ISP/IAP/EEPROM area
;Input: DPTR(ISP/IAP/EEPROM address)

;Output: ACC (Flash data)

*/

s

;1111,0000 Verify successful

;0xxx,xxxX [AP operation fail

;Close IAP function

;Clear command to standby

;Clear trigger register

;Data ptr point to non-EEPROM area
;Clear IAP address to prevent misuse
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IAP_READ:
MOV [AP_CONTR, #ENABLE AP ;Open IAP function, and set wait time
MOV IAP _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 command2 (0xb9)
NOP ;MCU will hold here until ISP/IAP/EEPROM operation complete
MOV A, TIAP_DATA ;Read ISP/TAP/EEPROM data
LCALLIAP_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:-
; */
IAP_ PROGRAM:
MOV TAP CONTR, #ENABLE IAP  ;Open IAP function, and set wait time
MOV IAP_CMD, #CMD_PROGRAM ;Set ISP/TAP/EEPROM PROGRAM command
MOV IAP_ADDRL, DPL ;Set ISP/TAP/EEPROM address low
MOV [AP_ADDRH, DPH ;Set ISP/IAP/EEPROM address high
MOV TAP_DATA, A ; Write ISP/IAP/EEPROM data
MOV [AP_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

i
;Erase one sector area
;Input: DPTR(ISP/IAP/EEPROM address)

;Output:-

; */

IAP_ERASE:
MOV IAP_CONTR, #ENABLE_IAP  ;Open IAP function, and set wait time
MOV IAP CMD, #CMD_ERASE ;Set ISP/IAP/EEPROM ERASE command
MOV IAP ADDRL, DPL Set ISP/IAP/EEPROM address low
MOV [AP_ADDRH, DPH ;Set ISP/IAP/EEPROM address high
MOV [AP_TRIG, #46H ;Send trigger command] (0x46)
MOV IAP_TRIG, #0B9H ;Send trigger command2 (0xb9)
NOP ;MCU will hold here until ISP/IAP/EEPROM operation complete
LCALLIAP IDLE ;Close ISP/IAP/EEPROM function
RET
END
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(1). FRIGSTCIRLMISP FH L H (Fh)

Gl STCE 7 M, MSTCHFAA LA F#PC () ImiISPRT, AEHKHA
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MRA: JCURIESHRIE

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, ASMS51, is no longer available
commercially. However, it set the standard to which the others are compared.

ASMS51 is a powerful assembler with all the bells and whistles. It is available on Intel development systems
and on the IBM PC family of microcomputers. Since these "host" computers contain a CPU chip other than the
8051, ASMSI is called a cross assembler. An 8051 source program may be written on the host computer (using
any text editor) and may be assembled to an object file and listing file (using ASMS51), but the program may not
be executed. Since the host system's CPU chip is not an 8051, it does not understand the binary instruction in the
object file. Execution on the host computer requires either hardware emulation or software simulation of the tar-
get CPU. A third possibility is to download the object program to an 8051-based target system for execution.

ASMS51 is invoked from the system prompt by

ASMS1 source_file [assembler controls]

The source file is assembled and any assembler controls specified take effect. The assembler receives a source
file as input (e.g., PROGRAM.SRC) and generates an object file (PROGRAM.OBJ) and listing file (PROGRAM.
LST) as output. This is illustrated in Figure 1.

Since most assemblers scan the source program twice in performing the translation to machine language,
they are described as two-pass assemblers. The assembler uses a location counter as the address of instructions
and the values for labels. The action of each pass is described below.

PROGRAM.OB]J
PROGRAM.SRC
Legend PROGRAM.LST
QO Utility program
[ User file

Figure 1 Assembling a source program

Pass one

During the first pass, the source file is scanned line-by-line and a symbol table is built. The location counter de-
faults to 0 or is set by the ORG (set origin) directive. As the file is scanned, the location counter is incremented by
the length of each instruction. Define data directives (DBs or DWs) increment the location counter by the number
of bytes defined. Reserve memory directives (DSs) increment the location counter by the number of bytes re-
served.

Each time a label is found at the beginning of a line, it is placed in the symbol table along with the current
value of the location counter. Symbols that are defined using equate directives (EQUs) are placed in the symbol
table along with the "equated" value. The symbol table is saved and then used during pass two.

Pass two

During pass two, the object and listing files are created. Mnemonics are converted to opcodes and placed in the
output files. Operands are evaluated and placed after the instruction opcodes. Where symbols appear in the oper-
and field, their values are retrieved from the symbol table (created during pass one) and used in calculating the
correct data or addresses for the instructions.

Since two passes are performed, the source program may use "forward references", that is, use a symbol be-
fore it is defined. This would occur, for example, in branching ahead in a program.
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The object file, if it is absolute, contains only the binary bytes (0OH-OFH) of the machine language program.
A relocatable object file will also contain a sysmbol table and other information required for linking and locating.
The listing file contains ASCII text codes (02H-7EH) for both the source program and the hexadecimal bytes in
the machine language program.

A good demonstration of the distinction between an object file and a listing file is to display each on the host
computer's CRT display (using, for example, the TYPE command on MS-DOS systems). The listing file clearly
displays, with each line of output containing an address, opcode, and perhaps data, followed by the program state-
ment from the source file. The listing file displays properly because it contains only ASCII text codes. Displaying
the object file is a problem, however. The output will appear as "garbage", since the object file contains binary
codes of an 8051 machine language program, rather than ASCII text codes.

ASSEMBLY LANGUAGE PROGRAM FORMAT

Assembly language programs contain the following:

Machine instructions

Assembler directives

Assembler controls

Comments

Machine instructions are the familiar mnemonics of executable instructions (e.g., ANL). Assembler directives
are instructions to the assembler program that define program structure, symbols, data, constants, and so on (e.g.,
ORG). Assembler controls set assembler modes and direct assembly flow (e.g., STITLE). Comments enhance the
readability of programs by explaining the purpose and operation of instruction sequences.

Those lines containing machine instructions or assembler directives must be written following specific rules
understood by the assembler. Each line is divided into "fields" separated by space or tab characters. The general
format for each line is as follows:

[label:] mnemonic [operand] [, operand] [...]1 [;commernt]

Only the mnemonic field is mandatory. Many assemblers require the label field, if present, to begin on the left in
column 1, and subsequent fields to be separated by space or tab charecters. With ASMS1, the label field needn't
begin in column 1 and the mnemonic field needn't be on the same line as the label field. The operand field must,
however, begin on the same line as the mnemonic field. The fields are described below.

Label Field

A label represents the address of the instruction (or data) that follows. When branching to this instruction, this la-
bel is usded in the operand field of the branch or jump instruction (e.g., SIMP SKIP).

Whereas the term "label" always represents an address, the term "symbol" is more general. Labels are one
type of symbol and are identified by the requirement that they must terminate with a colon(:). Symbols are as-
signed values or attributes, using directives such as EQU, SEGMENT, BIT, DATA, etc. Symbols may be ad-
dresses, data constants, names of segments, or other constructs conceived by the programmer. Symbols do not
terminate with a colon. In the example below, PAR is a symbol and START is a label (which is a type of symbol).

PAR EQU 500 ;"PAR" IS A SYMBOL WHICH
;REPRESENTS THE VALUE 500

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,
digit, "?", or " "; and can contain up to 31 characters. Symbols may use upper- or lowercase characters, but they
are treated the same. Reserved words (mnemonics, operators, predefined symbols, and directives) may not be
used.
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Mnemonic Field

Intruction mnemonics or assembler directives go into mnemonic field, which follows the label field. Examples of
instruction mnemonics are ADD, MOV, DIV, or INC. Examples of assembler directives are ORG, EQU, or DB.

Operand Field

The operand field follows the mnemonic field. This field contains the address or data used by the instruction. A
label may be used to represent the address of the data, or a symbol may be used to represent a data constant. The
possibilities for the operand field are largely dependent on the operation. Some operations have no operand (e.g.,
the RET instruction), while others allow for multiple operands separated by commas. Indeed, the possibilties for
the operand field are numberous, and we shall elaborate on these at length. But first, the comment field.

Comment Field

Remarks to clarify the program go into comment field at the end of each line. Comments must begin with a semi-
colon (;). Each lines may be comment lines by beginning them with a semicolon. Subroutines and large sections
of a program generally begin with a comment block—serveral lines of comments that explain the general proper-
ties of the section of software that follows.

Special Assembler Symbols

Special assembler symbols are used for the register-specific addressing modes. These include A, RO through R7,
DPTR, PC, C and AB. In addition, a dollar sign ($) can be used to refer to the current value of the location coun-
ter. Some examples follow.

SETB C
INC DPTR
INB 11,8

The last instruction above makes effective use of ASMS51's location counter to avoid using a label. It could also be
written as
HERE: JNB TI, HERE

Indirect Address

For certain instructions, the operand field may specify a register that contains the address of the data. The com-
mercial "at" sign (@) indicates address indirection and may only be used with RO, R1, the DPTR, or the PC, de-
pending on the instruction. For example,

ADD A, @RO

MOVC A, @A+PC

The first instruction above retrieves a byte of data from internal RAM at the address specified in RO. The second
instruction retrieves a byte of data from external code memory at the address formed by adding the contents of the
accumulator to the program counter. Note that the value of the program counter, when the add takes place, is the
address of the instruction following MOVC. For both instruction above, the value retrieved is placed into the ac-
cumulator.

Immediate Data

Instructions using immediate addressing provide data in the operand field that become part of the instruction. Im-
mediate data are preceded with a pound sign (#). For example,
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CONSTANT EQU 100
MOV A, #OFEH
ORL  40H, #CONSTANT

All immediate data operations (except MOV DPTR . #data) require eight bits of data. The immediate data are
evaluated as a 16-bit constant, and then the low-byte is used. All bits in the high-byte must be the same (00H or
FFH) or the error message "value will not fit in a byte" is generated. For example, the following instructions are
syntactically correct:

MOV A, #O0FFOOH

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, #O0FFOOH

Both instructions above put 00H into accumulator A.

Data Address

Many instructions access memory locations using direct addressing and require an on-chip data memory address
(00H to 7FH) or an SFR address (80H to OFFH) in the operand field. Predefined symbols may be used for the
SFR addresses. For example,

MOV A, 45H
MOV A, SBUF ;SAME AS MOV A, 99H
Bit Address

One of the most powerful features of the 8051 is the ability to access individual bits without the need for masking
operations on bytes. Instructions accessing bit-addressable locations must provide a bit address in internal data
memory (00h to 7FH) or a bit address in the SFRs (80H to OFFH).

There are three ways to specify a bit address in an instruction: (a) explicitly by giving the address, (b) using
the dot operator between the byte address and the bit position, and (c¢) using a predefined assembler symbol. Some
examples follow.

SETB OE7H ;EXPLICIT BIT ADDRESS
SETB ACC.7 ;DOT OPERATOR (SAME AS ABOVE)
JNB TI, $ ;"TI" IS A PRE-DEFINED SYMBOL
JNB  99H, $ :(SAME AS ABOVE)

Code Address

A code address is used in the operand field for jump instructions, including relative jumps (SJMP and conditional
jumps), absolute jumps and calls (ACALL, AJMP), and long jumps and calls (LJMP, LCALL).
The code address is usually given in the form of a label.

ASMS51 will determine the correct code address and insert into the instruction the correct 8-bit signed offset,
11-bit page address, or 16-bit long address, as appropriate.
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Generic Jumps and Calls

ASMS51 allows programmers to use a generic JMP or CALL mnemonic. "JMP" can be used instead of SIMP,
AJMP or LIMP; and "CALL" can be used instead of ACALL or LCALL. The assembler converts the generic
mnemonic to a "real" instruction following a few simple rules. The generic mnemonic converts to the short form
(for JMP only) if no forward references are used and the jump destination is within -128 locations, or to the ab-
solute form if no forward references are used and the instruction following the JMP or CALL instruction is in the
same 2K block as the destination instruction. If short or absolute forms cannot be used, the conversion is to the
long form.

The conversion is not necessarily the best programming choice. For example, if branching ahead a few in-
strucions, the generic JMP will always convert to LIMP even though an SIMP is probably better. Consider the
following assembled instructions sequence using three generic jumps.

LOC OBIJ LINE  SOURCE

1234 1 ORG 1234H
1234 04 2 START: INC A
1235 80FD 3 IMP START ;ASSEMBLES AS SJMP
12FC 4 ORG START + 200
12FC 4134 5 IMP START ;ASSEMBLES AS AJMP
12FE 021301 6 IMP FINISH ;ASSEMBLES AS LIMP
1301 04 7 FINISH: INC A

8 END

The first jump (line 3) assembles as SIMP because the destination is before the jump ( i.e., no forward reference)
and the offset is less than -128. The ORG directive in line 4 creates a gap of 200 locations between the label
START and the second jump, so the conversion on line 5 is to AJMP because the offset is too great for SIMP.
Note also that the address following the second jump (12FEH) and the address of START (1234H) are within the
same 2K page, which, for this instruction sequence, is bounded by 1000H and 17FFH. This criterion must be met
for absolute addressing. The third jump assembles as LIMP because the destination (FINISH) is not yet defined
when the jump is assembled (i.e., a forward reference is used). The reader can verify that the conversion is as
stated by examining the object field for each jump instruction.

ASSEMBLE-TIME EXPRESSION EVALUATION

Values and constants in the operand field may be expressed three ways: (a) explicitly (e.g.,0EFH), (b) with a pre-
defined symbol (e.g., ACC), or (c) with an expression (e.g.,2 + 3). The use of expressions provides a powerful
technique for making assembly language programs more readable and more flexible. When an expression is used,
the assembler calculates a value and inserts it into the instruction.
All expression calculations are performed using 16-bit arithmetic; however, either 8 or 16 bits are inserted

into the instruction as needed. For example, the following two instructions are the same:

MOV  DPTR, #O04FFH +3

MOV  DPTR, #0502H ;ENTIRE 16-BIT RESULT USED

If the same expression is used in a "MOV A #data" instruction, however, the error message "value will not fit in a
byte" is generated by ASM51. An overview of the rules for evaluateing expressions follows.

269



STCIOCH8AD £ 41| 1 Fr HLIE 7S

Number Bases

The base for numeric constants is indicated in the usual way for Intel microprocessors. Constants must be fol-
lowed with "B" for binary, "O" or "Q" for octal, "D" or nothing for decimal, or "H" for hexadecimal. For example,
the following instructions are the same:

MOV A, #I5H
MOV A, #1111B
MOV A, #0FH
MOV A, #17Q
MOV A, #15D

Note that a digit must be the first character for hexadecimal constants in order to differentiate them from labels (i.e.,
"0AS5H" not "ASH").

Charater Strings

Strings using one or two characters may be used as operands in expressions. The ASCII codes are converted to the
binary equivalent by the assembler. Character constants are enclosed in single quotes ('). Some examples follow.
CINE A, #'Q', AGAIN

SUBB A, #'0' ;CONVERT ASCII DIGIT TO BINARY DIGIT
MOV  DPTR, #'AB'
MOV  DPTR, #4142H ;SAME AS ABOVE

Arithmetic Operators
The arithmetic operators are

+ addition

- subtraction

* multiplication
/ division

MOD  modulo (remainder after division)

For example, the following two instructions are same:
MOV A, 10+10H
MOV A, #lAH

The following two instructions are also the same:
MOV A, #25MOD7
MOV A, #4

Since the MOD operator could be confused with a symbol, it must be seperated from its operands by at least one
space or tab character, or the operands must be enclosed in parentheses. The same applies for the other operators
composed of letters.

Logical Operators

The logical operators are
OR logical OR
AND logical AND
XOR logical Exclusive OR
NOT logical NOT (complement)
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The operation is applied on the corresponding bits in each operand. The operator must be separated from the op-
erands by space or tab characters. For example, the following two instructions are the same:

MOV  A,#'9" AND OFH

MOV A, #9

The NOT operator only takes one operand. The following three MOV instructions are the same:
THREE EQU 3

MINUS THREE EQU -3
MOV A, # (NOT THREE) + 1
MOV A, #MINUS_THREE
MOV A, #11111101B

Special Operators

The sepcial operators are
SHR shift right
SHL shift left
HIGH  high-byte
LOW  low-byte
0 evaluate first

For example, the following two instructions are the same:
MOV  A,#8 SHL 1
MOV A, #10H

The following two instructions are also the same:
MOV A, #HIGH 1234H
MOV A, #12H

Relational Operators

When a relational operator is used between two operands, the result is alwalys false (0000H) or true (FFFFH).
The operators are

EQ = equals

NE <> not equals

LT < less than

LE <= less than or equal to
GT > greater than

GE >= greater than or equal to

Note that for each operator, two forms are acceptable (e.g., "EQ" or "="). In the following examples, all relational
tests are "true":

MOV A, #5=5

MOV A#5NE 4

MOV A#'X' LT 'Z

MOV A#'X >= "X

MOV  A#$>0

MOV  A#100 GE 50

271



STCIOC58AD F 41 #L J HLIR TG
So, the assembled instructions are equal to
MOV A, #0FFH

Even though expressions evaluate to 16-bit results (i.e., OFFFFH), in the examples above only the low-order eight
bits are used, since the instruction is a move byte operation. The result is not considered too big in this case, be-
cause as signed numbers the 16-bit value FFFFH and the 8-bit value FFH are the same (-1).

Expression Examples
The following are examples of expressions and the values that result:

Expression Result
'B'-'A' 0001H
8/3 0002H
155 MOD 2 0001H
4*4 0010H
8 AND 7 0000H
NOT 1 FFFEH
'A' SHL 8 4100H
LOW 65535 00FFH
@B+1)*2 0012H
SEQ4 0000H
'A' LT 'B' FFFFH
3 <=3 FFFFHss

A practical example that illustrates a common operation for timer initialization follows: Put -500 into Timer 1 reg-
isters TH1 and TL1. In using the HIGH and LOW operators, a good approach is
VALUE EQU -500
MOV  THI,#HIGH VALUE
MOV  TLI1,#LOW VALUE
The assembler converts -500 to the corresponding 16-bit value (FEOCH); then the HIGH and LOW operators ex-
tract the high (FEH) and low (OCH) bytes. as appropriate for each MOV instruction.

Operator Precedence

The precedence of expression operators from highest to lowest is
0
HIGH LOW
* / MOD SHL SHR
+-
EQ NE LT LE GT GE = <> < <= > >=
NOT
AND
OR XOR

When operators of the same precedence are used, they are evaluated left to right.

Examples:
Expression Value
HIGH ('A' SHL 8) 0041H
HIGH 'A'SHL 8 0000H
NOT 'A'- 1 FFBFH
'A' OR 'A' SHL 8 4141H
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ASSEMBLER DIRECTIVES

Assembler directives are instructions to the assembler program. They are not assembly language instructions ex-
ecutable by the target microprocessor. However, they are placed in the mnemonic field of the program. With the
exception of DB and DW, they have no direct effect on the contents of memory.

ASMS51 provides several catagories of directives:

Assembler state control (ORG, END, USING)

Symbol definition (SEGMENT, EQU, SET, DATA, IDATA, XDATA, BIT, CODE)
Storage initialization/reservation (DS, DBIT, DB, DW)

Program linkage (PUBLIC, EXTRN,NAME)

Segment selection (RSEG, CSEG, DSEG, ISEG, ESEG, XSEG)

Each assembler directive is presented below, ordered by catagory.

Assembler State Control
ORG (Set Origin) The format for the ORG (set origin) directive is
ORG expression
The ORG directive alters the location counter to set a new program origin for statements that follow. A label is
not permitted. Two examples follow.

ORG 100H ;SET LOCATION COUNTER TO 100H
ORG ($ +1000H) AND OFO0H ;SET TO NEXT 4K BOUNDARY

The ORG directive can be used in any segment type. If the current segment is absolute, the value will be an abso-
lute address in the current segment. If a relocatable segment is active, the value of the ORG expression is treated
as an offset from the base address of the current instance of the segment.

End The format of the END directive is
END

END should be the last statement in the source file. No label is permitted and nothing beyond the END statement
is processed by the assembler.

Using The format of the END directive is
USING expression

This directive informs ASMS51 of the currently active register bank. Subsequent uses of the predefined symbolic
register addresses ARO to AR7 will convert to the appropriate direct address for the active register bank. Consider
the following sequence:

USING 3
PUSH AR7
USING 1
PUSH AR7

The first push above assembles to PUSH 1FH (R7 in bank 3), whereas the second push assembles to PUSH OFH
(R7 in bank 1).

Note that USING does not actually switch register banks; it only informs ASMS51 of the active bank. Execut-
ing 8051 instructions is the only way to switch register banks. This is illustrated by modifying the example above
as follows:
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MOV  PSW, #00011000B ;SELECT REGISTER BANK 3

USING 3

PUSH AR7 ;ASSEMBLE TO PUSH 1FH

MOV  PSW, #00001000B ;SELECT REGISTER BANK 1

USING 1

PUSH AR7 ;ASSEMBLE TO PUSH 0FH
Symbol Definition

The symbol definition directives create symbols that represent segment, registers, numbers, and addresses. None
of these directives may be preceded by a label. Symbols defined by these directives may not have been previously
defined and may not be redefined by any means. The SET directive is the only exception. Symbol definiton direc-
tives are described below.

Segment The format for the SEGMENT directive is shown below.
symbol SEGMENT segment_type

The symbol is the name of a relocatable segment. In the use of segments, ASM51 is more complex than conven-
tional assemblers, which generally support only "code" and "data" segment types. However, ASM51 defines addi-
tional segment types to accommodate the diverse memory spaces in the 8051. The following are the defined 8051
segment types (memory spaces):

CODE (the code segment)

XDATA (the external data space)

DATA (the internal data space accessible by direct addressing, 00H—07H)

IDATA (the entire internal data space accessible by indirect addressing, 00H—07H)
BIT (the bit space; overlapping byte locations 20H-2FH of the internal data space)

For example, the statement
EPROM SEGMENT CODE

declares the symbol EPROM to be a SEGMENT of type CODE. Note that this statement simply declares what
EPROM is. To actually begin using this segment, the RSEG directive is used (see below).

EQU (Equate) The format for the EQU directive is
Symbol EQU expression

The EQU directive assigns a numeric value to a specified symbol name. The symbol must be a valid symbol
name, and the expression must conform to the rules described earlier.
The following are examples of the EQU directive:

N27 EQU 27 ;SET N27 TO THE VALUE 27
HERE EQU $ ;SET "HERE" TO THE VALUE OF
;THE LOCATION COUNTER
CR EQU 0DH ;SET CR (CARRIAGE RETURN) TO 0DH
MESSAGE: DB 'This is a message'
LENGTH EQU $ - MESSAGE ;"LENGTH" EQUALS LENGTH OF "MESSAGE"
Other Symbol Definition Directives The SET directive is similar to the EQU directive except the

symbol may be redefined later, using another SET directive.
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The DATA, IDATA, XDATA, BIT, and CODE directives assign addresses of the corresponding segment type
to a symbol. These directives are not essential. A similar effect can be achieved using the EQU directive; if used,
however, they evoke powerful type-checking by ASMS51. Consider the following two directives and four instruc-

tions:
FLAGI1 EQU 05H
FLAG2 BIT 05H
SETB  FLAGI

SETB  FLAG2
MOV  FLAGI, #0
MOV  FLAG2, #0

The use of FLAG2 in the last instruction in this sequence will generate a "data segment address expected" error
message from ASMS51. Since FLAG2 is defined as a bit address (using the BIT directive), it can be used in a set
bit instruction, but it cannot be used in a move byte instruction. Hence, the error. Even though FLAGI represents
the same value (05H), it was defined using EQU and does not have an associated address space. This is not an
advantage of EQU, but rather, a disadvantage. By properly defining address symbols for use in a specific memory
space (using the directives BIT, DATA, XDATA,ect.), the programmer takes advantage of ASM51's powerful
type-checking and avoids bugs from the misuse of symbols.

Storage Initialization/Reservation

The storage initialization and reservation directives initialize and reserve space in either word, byte, or bit units.
The space reserved starts at the location indicated by the current value of the location counter in the currently ac-
tive segment. These directives may be preceded by a label. The storage initialization/reservation directives are
described below.

DS (Define Storage)  The format for the DS (define storage) directive is
[label:] DS expression

The DS directive reserves space in byte units. It can be used in any segment type except BIT. The expression
must be a valid assemble-time expression with no forward references and no relocatable or external references.
When a DS statement is encountered in a program, the location counter of the current segment is incremented by
the value of the expression. The sum of the location counter and the specified expression should not exceed the
limitations of the current address space.

The following statement create a 40-byte buffer in the internal data segment:

DSEG AT 30H ;PUT IN DATA SEGMENT (ABSOLUTE, INTERNAL)
LENGTH EQU 40
BUFFER: DS LENGRH ;40 BYTES RESERVED

The label BUFFER represents the address of the first location of reserved memory. For this example, the buffer
begins at address 30H because "AT 30H" is specified with DSEG. The buffer could be cleared using the following
instruction sequence:

MOV  R7, #LENGTH

MOV RO, #BUFFER
LOOP: MOV  @RO, #0

DINZ R7, LOOP

(continue)
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To create a 1000-byte buffer in external RAM starting at 4000H, the following directives could be used:

XSTART EQU 4000H
XLENGTH EQU 1000

XSEG AT  XSTART
XBUFFER: DS XLENGTH

This buffer could be cleared with the following instruction sequence:

MOV DPTR, #XBUFFER
LOOP: CLR A
MOVX @DPTR, A

INC DPTR

MOV A, DPL

CINE A, #LOW (XBUFFER + XLENGTH + 1), LOOP
MOV A, DPH

CINE A, #HIGH (XBUFFER + XLENGTH + 1), LOOP
(continue)

This is an excellent example of a powerful use of ASM51's operators and assemble-time expressions. Since an
instruction does not exist to compare the data pointer with an immediate value, the operation must be fabricated
from available instructions. Two compares are required, one each for the high- and low-bytes of the DPTR. Fur-
thermore, the compare-and-jump-if-not-equal instruction works only with the accumulator or a register, so the
data pointer bytes must be moved into the accumulator before the CINE instruction. The loop terminates only
when the data pointer has reached XBUFFER + LENGTH + 1. (The "+1" is needed because the data pointer is
incremented after the last MOVX instruction.)

DBIT The format for the DBIT (define bit) directive is,
[label:] DBIT  expression

The DBIT directive reserves space in bit units. It can be used only in a BIT segment. The expression must be a
valid assemble-time expression with no forward references. When the DBIT statement is encountered in a pro-
gram, the location counter of the current (BIT) segment is incremented by the value of the expression. Note that
in a BIT segment, the basic unit of the location counter is bits rather than bytes. The following directives creat

three flags in a absolute bit segment:

BSEG ;BIT SEGMENT (ABSOLUTE)
KEFLAG: DBIT 1 ;KEYBOARD STATUS
PRFLAG: DBIT 1 ;PRINTER STATUS
DKFLAG: DBIT 1 ;DISK STATUS

Since an address is not specified with BSEG in the example above, the address of the flags defined by DBIT
could be determined (if one wishes to to so) by examining the symbol table in the .LST or .MS51 files. If the defi-
nitions above were the first use of BSEG, then KBFLAG would be at bit address 00H (bit 0 of byte address 20H).
If other bits were defined previously using BSEG, then the definitions above would follow the last bit defined.

DB (Define Byte) The format for the DB (define byte) directive is,
[label:] DB expression [, expression] [...]

The DB directive initializes code memory with byte values. Since it is used to actually place data constants in
code memory, a CODE segment must be active. The expression list is a series of one or more byte values (each of
which may be an expression) separated by commas.
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The DB directive permits character strings (enclosed in single quotes) longer than two characters as long as they
are not part of an expression. Each character in the string is converted to the corresponding ASCII code. If a label
is used, it is assigned the address of th first byte. For example, the following statements

CSEG AT 0100H
SQUARES: DB 0,1,4,9, 16,25 ;SQUARES OF NUMBERS 0-5
MESSAGE: DB 'Login:', 0 ;NULL-TERMINATED CHARACTER STRING
When assembled, result in the following hexadecimal memory assignments for external code memory:
Address Contents
0100 00
0101 01
0102 04
0103 09
0104 10
0105 19
0106 4C
0107 6F
0108 67
0109 69
010A 6E
010B 3A
010C 00

DW (Define Word) The format for the DW (define word) directive is
[label:] DW expression [, expression] [...]

The DW directive is the same as the DB directive except two memory locations (16 bits) are assigned for each
data item. For example, the statements

CSEG AT 200H
DW $,'A", 1234H, 2, 'BC'

result in the following hexadecimal memory assignments:

Address Contents
0200 02
0201 00
0202 00
0203 41
0204 12
0205 34
0206 00
0207 02
0208 42
0209 43

Program Linkage

Program linkage directives allow the separately assembled modules (files) to communicate by permitting inter-
module references and the naming of modules. In the following discussion, a "module" can be considered a "file."
(In fact, a module may encompass more than one file.)
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Public The format for the PUBLIC (public symbol) directive is
PUBLIC symbol [, symbol] [...]
The PUBLIC directive allows the list of specified symbols to known and used outside the currently assembled

module. A symbol declared PUBLIC must be defined in the current module. Declaring it PUBLIC allows it to be
referenced in another module. For example,

PUBLIC  INCHAR, OUTCHR, INLINE, OUTSTR

Extrn The format for the EXTRN (external symbol) directive is
EXTRN segment _type (symbol [, symbol] [...],...)

The EXTRN directive lists symbols to be referenced in the current module that are defined in other modules. The
list of external symbols must have a segment type associated with each symbol in the list. (The segment types are
CODE, XDATA, DATA, IDATA, BIT, and NUMBER. NUMBER s a type-less symbol defined by EQU.) The
segment type indicates the way a symbol may be used. The information is important at link-time to ensure sym-
bols are used properly in different modules.

The PUBLIC and EXTRN directives work together. Consider the two files, MAIN.SRC and MESSAGES.
SRC. The subroutines HELLO and GOOD_BYE are defined in the module MESSAGES but are made available
to other modules using the PUBLIC directive. The subroutines are called in the module MAIN even though they
are not defined there. The EXTRN directive declares that these symbols are defined in another module.

MAIN.SRC:

EXTRN CODE (HELLO, GOOD_BYE)

éALL HELLO

éALL GOOD BYE

END
MESSAGES.SRC:

PUBLIC HELLO, GOOD BYE
HELLO: &l.).egin subroutine)

RET

GOOD_BYE: (begin subroutine)
RET
END
Neither MAIN.SRC nor MESSAGES.SRC is a complete program; they must be assembled separately and
linked together to form an executable program. During linking, the external references are resolved with correct

addresses inserted as the destination for the CALL instructions.

Name The format for the NAME directive is
NAME module name
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All the usual rules for symbol names apply to module names. If a name is not provided, the module takes on
the file name (without a drive or subdirectory specifier and without an extension). In the absence of any use of
the NAME directive, a program will contain one module for each file. The concept of "modules," therefore, is
somewhat cumbersome, at least for relatively small programming problems. Even programs of moderate size (en-
compassing, for example, several files complete with relocatable segments) needn't use the NAME directive and
needn't pay any special attention to the concept of "modules." For this reason, it was mentioned in the definition
that a module may be considered a "file," to simplify learning ASMS51. 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 ASMS51. 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
MODS51 P MODS1 MO  |Recognize the 8051-specific predefined special function
registers
NOMODS51 P MODS1 NOMO |Do not recognize the 8051-specific predefined special
function registers
OBJECT(file) P OBJECT(source.OBJ) (0)] Designates file to receive object code
NOOBJECT P OBJECT(source.OBJ)[ NOOJ [Designates that no object file will be created
PAGING P PAGING PI Designates that listing file be broken into pages and each
will have a header
NOPAGING P PAGING NOPI |Designates that listing file will contain no page breaks
PAGELENGTH P PAGELENGT(60) PL Sets maximun number of lines in each page of listing file
(N) (range=10 to 65536)
PAGE WIDTH (N) P PAGEWIDTH(120) PW  |Set maximum number of characters in each line of listing
file (range = 72 to 132)
PRINT(file) P PRINT(source.LST) PR Designates file to receive source listing
NOPRINT P PRINT(source.LST) | NOPR |Designates that no listing file will be created
SAVE G not applicable SA Stores current control settings from SAVE stack
RESTORE G not applicable RS Restores control settings from SAVE stack
REGISTERBANK P REGISTERBANK(0) RB Indicates one or more banks used in program module
(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 CINE
instruction with "$+3" (the next instruction) as the destination for the conditional jump. The CMPA# mnemonic
may be easier to remember for many programmers. Besides, use of the macro unburdens the programmer from
remembering notational details, such as "$+3."

Let's develop another example. It would be nice if the 8051 had instructions such as

JUMP IF ACCUMULATOR GREATER THAN X

JUMP IF ACCUMULATOR GREATER THAN OR EQUAL TO X
JUMP IF ACCUMULATOR LESS THAN X

JUMP IF ACCUMULATOR LESS THAN OR EQUAL TO X

but it does not. These operations can be created using CINE followed by JC or JNC, but the details are tricky.
Suppose, for example, it is desired to jump to the label GREATER _THAN if the accumulator contains an ASCII
code greater than "Z" (SAH). The following instruction sequence would work:

CINE A, #5BH, $-3

INC GREATER THAN
The CJINE instruction subtracts 5BH (i.e., "Z" + 1) from the content of A and sets or clears the carry flag accord-
ingly. CINE leaves C=1 for accumulator values 00H up to and including SAH. (Note: SAH-SBH<O0, therefore
C=1; but SBH-5BH=0, therefore C=0.) Jumping to GREATER THAN on the condition "not carry" correctly
jumps for accumulator values SBH, SCH, SDH, and so on, up to FFH. Once details such as these are worked out,
they can be simplified by inventing an appropriate mnemonic, defining a macro, and using the macro instead of

the corresponding instruction sequence. Here's the definition for a "jump if greater than" macro:

%*DEFINE (JGT (VALUE, LABEL))
(CINE A, #%VALUE+1, $+3  ;JGT
INC  %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, #0FFH, SKIPOO

DEC  DPH

SKIP0O:

Note that a local label generally will not conflict with the same label used elsewhere in the source program, since
ASMS51 appends a numeric code to the local label when the macro is expanded. Furthermore, the next use of the

same local label receives the next numeric code, and so on.

The macro above has a potential "side effect." The accumulator is used as a temporary holding place for
DPL. If the macro is used within a section of code that uses A for another purpose, the value in A would be lost.
This side effect probably represents a bug in the program. The macro definition could guard against this by saving

A on the stack. Here's an alternate definition for the DEC_DPTR macro:

%*DEFINE (DEC_DPTR) LOCAL SKIP
(PUSHACC

DEC DPL ;DECREMENT DATA POINTER
MOV A, DPL
CINE A, #0FFH, %SKIP
DEC DPH

%SKIP: POP ACC
)

Repeat Operations

This is one of several built-in (predefined) macros. The format is
%REPEAT (expression) (text)
For example, to fill a block of memory with 100 NOP instructions,

%REPEAT  (100)
(NOP

)
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Control Flow Operations

The conditional assembly of section of code is provided by ASM51's control flow macro definition. The format is

%IF (expression) THEN (balanced_text)
[ELSE (balanced text)] FI

For example,

INTRENAL EQU 1 ;1 =8051 SERIAL I/0O DRIVERS
;0 = 8251 SERIAL I/0O DRIVERS

%IF (INTERNAL) THEN
(INCHAR: . ;8051 DRIVERS
OUTCHR:

) ELSE
(INCHAR: . ;8251 DRIVERS
OUTCHR:

)

In this example, the symbol INTERNAL is given the value 1 to select I/O subroutines for the 8051's serial port,
or the value 0 to select I/O subroutines for an external UART, in this case the 8251. The IF macro causes ASM51
to assemble one set of drivers and skip over the other. Elsewhere in the program, the INCHAR and OUTCHR
subroutines are used without consideration for the particular hardware configuration. As long as the program as
assembled with the correct value for INTERNAL, the correct subroutine is executed.
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MiZB: CIiEE %I

ADVANTAGES AND DISADVANTAGES OF 8051 C

The advantages of programming the 8051 in C as compared to assembly are:
» Offers all the benefits of high-level, structured programming languages such as C, including the ease of
writing subroutines
* Often relieves the programmer of the hardware details that the complier handles on behalf of the
programmer
» Easier to write, especially for large and complex programs
* Produces more readable program source codes
Nevertheless, 8051 C, being very similar to the conventional C language, also suffers from the following disad-
vantages:
* Processes the disadvantages of high-level, structured programming languages.
* Generally generates larger machine codes
* Programmer has less control and less ability to directly interact with hardware

To compare between 8051 C and assembly language, consider the solutions to the Example—Write a program us-
ing Timer 0 to create a 1 KHz square wave on P1.0.
A solution written below in 8051 C language:

sbit portbit = P1"0; /*Use variable portbit to refer to P1.0*/
main ()
{
TMOD = 1;
while (1)
{
THO = OxFE;
TLO = 0xC;
TRO=1;
while (TFO !=1);
TRO =0;
TF0 =0;
portbit = |(P1.70);
}
H
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 |0 to 65535

signed int 16 2 |-32768 to +32767

unsigned int 16 2 |0to 65535

signed long 32 4 |-2,147,483,648 to +2,147,483,647
unsigned long 32 4 10 t04,294,967,295

float 32 4 |£1.175494E-38 to £3.402823E+38
sbit 1 0tol

sfr 8 1 |0to 255

sfr16 16 2 |0to 65535

The data type sbit is somewhat similar to the bit data type, except that it is normally used to declare 1-bit
variables that reside in special function registes (SFRs). For example:
sbit P=0xDO0;
declares the sbit variable P and specifies that it refers to bit address DOH, which is really the LSB of the PSW
SFR. Notice the difference here in the usage of the assignment ("=") operator. In the context of sbit declarations,
it indicatess what address the sbit variable resides in, while in bit declarations, it is used to specify the initial

value of the bit variable.
Besides directly assigning a bit address to an sbit variable, we could also use a previously defined sfr vari-

able as the base address and assign our sbit variable to refer to a certain bit within that sfr. For example:

sfr PSW = 0xDO0;
sbit P =PSW"0;
This declares an sfr variable called PSW that refers to the byte address DOH and then uses it as the base address
to refer to its LSB (bit 0). This is then assigned to an sbit variable, P. For this purpose, the carat symbol (") is used
to specify bit position 0 of the PSW.
A third alternative uses a constant byte address as the base address within which a certain bit is referred. As
an illustration, the previous two statements can be replaced with the following:

sbit P=0xD0 " 0;
Meanwhile, the sfr data type is used to declare byte (8-bit) variables that are associated with SFRs. The
statement:
sfr IE = 0xAS,;

declares an sfr variable IE that resides at byte address A8H. Recall that this address is where the Interrupt Enable
(IE) SFR is located; therefore, the sfr data type is just a means to enable us to assign names for SFRs so that it is
easier to remember.

The sfr16 data type is very similar to sfr but, while the sfr data type is used for 8-bit SFRs, sfr16 is used for
16-bit SFRs. For example, the following statement:

sfr16 DPTR = 0x82;
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declares a 16-bit variable DPTR whose lower-byte address is at 82H. Checking through the 8051 architecture,
we find that this is the address of the DPL SFR, so again, the sfr16 data type makes it easier for us to refer to the
SFRs by name rather than address. There's just one thing left to mention. When declaring sbit, sfr, or sfr16 vari-
ables, remember to do so outside main, otherwise you will get an error.

In actual fact though, all the SFRs in the 8051, including the individual flag, status, and control bits in the
bit-addressable SFRs have already been declared in an include file, called reg51.h, which comes packaged with
most 8051 C compilers. By using reg51.h, we can refer for instance to the interrupt enable register as simply IE
rather than having to specify the address A8H, and to the data pointer as DPTR rather than 82H. All this makes

8051 C programs more human-readable and manageable. The contents of reg51.h are listed below.

/*

REGS51.H

Header file for generic 8051 microcontroller.

/* BYTE Register */
sfr PO

sfr P1 =
sfr P2 =
sfr P3 =
sfr PSW =
sfr ACC =
sfr B =
sfr SP =
sfr DPL =
sfr DPH =
sfr PCON =
sfr TCON =
sfr TMOD =
sfr TLO =
sfr TL1 =
sfr THO =
sfr TH1 =
sfr 1IE =
sfr 1P =
sfr SCON =
sfr SBUF =
/* BIT Register */

/* PSW */

sbit CcY

sbit AC =
sbit FO =
sbit RS1 =
sbit RSO =
sbit oV =
sbit P =
/* TCON */

sbit TF1

sbit TR1 =
sbit TFO =
sbit TRO =

= 0x80;

0x90;
0xAO;
0xBO;
0xDO;
0xEOQ;
0xFO;
0x81;
0x82;
0x83;
0x87;
0x88;
0x89;
0x8A;
0x8B;
0x8C;
0x8D;
0xAS8;
0xBS;
0x98;
0x99;

= 0xD7;

0xD6;
0xD5;
0xD4;
0xD3;
0xD2;
0xDO;

= 0x8F;

0x8E;
0x8D;
0x8C;

sbit 1E1
sbit 1T1
sbit 1EO
sbit 1TO
/*1E */

sbit EA
sbit ES
sbit ET1
sbit EX1
sbit ETO
sbit EX0
/* 1P */

sbit PS
sbit PT1
sbit PX1
sbit PTO
sbit PX0
/* P3 */

sbit RD
sbit WR
sbit T1
sbit TO
sbit INT1
sbit INTO
sbit TXD
sbit RXD
/* SCON */
sbit SMO
sbit SM1
sbit SM2
sbit REN
sbit TBS8
sbit RBS
sbit TI
sbit RI

= 0x8B;

0x8A;
0x89;

= 0x88;

= 0xAF;

0xAC;
0xAB;
0xAA;
0xA9;

= 0xAS,;

= 0xBC;

0xBB;
0xBA;
0xB9;

= 0xBS;

= 0xB7;

0xB6;

= 0xBS5;
= 0xB4;

0xB3;
0xB2;
0xB1;

= 0xBO0;

= 0x9F;

0x9E;
0x9D;
0x9C;
0x9B;
0x9A;
0x99;

= 0x98;

*/

289



STCIOCH8AD £ 41| 1 Fr HLIE 7S

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 |QA||[n|B]|WIN|—

To store such a table in an 8051 C program, an array could be used. An array is a group of variables of the same
data type, all of which could be accessed by using the name of the arrary along with an appropriate index.
The array to store the decimal ASCII table is:

int table [10] =
{0x30, 0x31, 0x32, 0x33, 0x34, 0x35, 0x36, 0x37, 0x38, 0x39};

Notice that all the elements of an array are separated by commas. To access an individul element, an index start-
ing from 0 is used. For instance, table[0] refers to the first element while table[9] refers to the last element in this
ASCII table.

STRUCTURES

Sometime it is also desired that variables of different data types but which are related to each other in some way
be grouped together. For example, the name, age, and date of birth of a person would be stored in different types
of variables, but all refer to the person's personal details. In such a case, a structure can be declared. A structure is
a group of related variables that could be of different data types. Such a structure is declared by:

struct  person {
char name;
int age;
long DOB;
15
Once such a structure has been declared, it can be used like a data type specifier to create structure variables that
have the member's name, age, and DOB. For example:

struct  person grace = {"Grace", 22, 01311980};
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would create a structure variable grace to store the name, age, and data of birth of a person called Grace. Then in
order to access the specific members within the person structure variable, use the variable name followed by the
dot operator (.) and the member name. Therefore, grace.name, grace.age, grace.DOB would refer to Grace's name,
age, and data of birth, respectively.

POINTERS

When programming the 8051 in assembly, sometimes register such as R0, R1, and DPTR are used to store the ad-
dresses of some data in a certain memory location. When data is accessed via these registers, indirect addressing
is used. In this case, we say that RO, R1, or DPTR are used to point to the data, so they are essentially pointers.
Correspondingly in C, indirect access of data can be done through specially defined pointer variables. Point-
ers are simply just special types of variables, but whereas normal variables are used to directly store data, pointer
variables are used to store the addresses of the data. Just bear in mind that whether you use normal variables or
pointer variables, you still get to access the data in the end. It is just whether you go directly to where it is stored
and get the data, as in the case of normal variables, or first consult a directory to check the location of that data
before going there to get it, as in the case of pointer variables.
Declaring a pointer follows the format:

data type  *pointer name;

where
data_type refers to which type of data that the pointer is pointing to
* denotes that this is a pointer variable
pointer name is the name of the pointer

As an example, the following declarations:

int * numPtr
int num;
numPtr = &num;

first declares a pointer variable called numPtr that will be used to point to data of type int. The second declaration
declares a normal variable and is put there for comparison. The third line assigns the address of the num variable
to the numPtr pointer. The address of any variable can be obtained by using the address operator, &, as is used in
this example. Bear in mind that once assigned, the numPtr pointer contains the address of the num variable, not
the value of its data.

The above example could also be rewritten such that the pointer is straightaway initialized with an address
when it is first declared:

int num;
int  * numPtr = &num,;

In order to further illustrate the difference between normal variables and pointer variables, consider the fol-
lowing, which is not a full C program but simply a fragment to illustrate our point:

int num=7,

int * numPtr = &num;
printf ("%d\n", num);
printf ("%d\n", numPtr);
printf ("%d\n", &num);
printf ("%d\n", *numPtr);
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The first line declare a normal variable, num, which is initialized to contain the data 7. Next, a pointer variable,
numPtr, is declared, which is initialized to point to the address of num. The next four lines use the printf( ) func-
tion, which causes some data to be printed to some display terminal connected to the serial port. The first such
line displays the contents of the num variable, which is in this case the value 7. The next displays the contents of
the numPtr pointer, which is really some weird-looking number that is the address of the num variable.The third
such line also displays the addresss of the num variable because the address operator is used to obtain num's ad-
dress. The last line displays the actual data to which the numPtr pointer is pointing, which is 7. The * symbol is
called the indirection operator, and when used with a pointer, indirectly obtains the data whose address is pointed
to by the pointer. Therefore, the output display on the terminal would show:

7

13452 (or some other weird-looking number)

13452 (or some other weird-looking number)

7

A Pointer's Memory Type

Recall that pointers are also variables, so the question arises where they should be stored. When declaring point-
ers, we can specify different types of memory areas that these pointers should be in, for example:

int * xdata numPtr = & num;
This is the same as our previous pointer examples. We declare a pointer numPtr, which points to data of type int
stored in the num variable. The difference here is the use of the memory type specifier xdata after the *. This is
specifies that pointer numPtr should reside in external data memory (xdata), and we say that the pointer's memory
type is xdata.

Typed Pointers

We can go even further when declaring pointers. Consider the example:
int data * xdata numPtr= &num;

The above statement declares the same pointer numPtr to reside in external data memory (xdata), and this pointer
points to data of type int that is itself stored in the variable num in internal data memory (data). The memory type
specifier, data, before the * specifies the data memory type while the memory type specifier, xdata, after the *
specifies the pointer memory type.

Pointer declarations where the data memory types are explicitly specified are called typed pointers. Typed
pointers have the property that you specify in your code where the data pointed by pointers should reside. The
size of typed pointers depends on the data memory type and could be one or two bytes.

Untyped Pointers

When we do not explicitly state the data memory type when declaring pointers, we get untyped pointers, which
are generic pointers that can point to data residing in any type of memory. Untyped pointers have the advantage
that they can be used to point to any data independent of the type of memory in which the data is stored. All un-
typed pointers consist of 3 bytes, and are hence larger than typed pointers. Untyped pointers are also generally
slower because the data memory type is not determined or known until the complied program is run at runtime.
The first byte of untyped pointers refers to the data memory type, which is simply a number according to the fol-
lowing table. The second and third bytes are,respectively,the higher-order and lower-order bytes of the address
being pointed to.
An untyped pointer is declared just like normal C, where:
int * xdata numPtr = &num;

does not explicitly specify the memory type of the data pointed to by the pointer. In this case, we are using un-
typed pointers.
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Data memory type values stored in first byte of untyped pointers
Value Data Memory Type

1 idata

2 xdata

3 pdata

4 data/bdata

5 code

FUNCTIONS

In programming the 8051 in assembly, we learnt the advantages of using subroutines to group together common
and frequently used instructions. The same concept appears in 8051 C, but instead of calling them subroutines, we
call them functions. As in conventional C, a function must be declared and defined. A function definition includes
a list of the number and types of inputs, and the type of the output (return type), puls a description of the internal
contents, or what is to be done within that function.

The format of a typical function definition is as follows:

return_type function name (arguments) [memory] [reentrant] [interrupt] [using]

{
H

where
return_type refers to the data type of the return (output) value
function_name is any name that you wish to call the function as
arguments is the list of the type and number of input (argument) values
memory refers to an explicit memory model (small, compact or large)
reentrant refers to whether the function is reentrant (recursive)
interrupt indicates that the function is acctually an ISR
using explicitly specifies which register bank to use

Consider a typical example, a function to calculate the sum of two numbers:

int sum (int a, int b)

{
}

This function is called sum and takes in two arguments, both of type int. The return type is also int, meaning that
the output (return value) would be an int. Within the body of the function, delimited by braces, we see that the re-
turn value is basically the sum of the two agruments. In our example above, we omitted explicitly specifying the
options: memory, reentrant, interrupt, and using. This means that the arguments passed to the function would be
using the default small memory model, meaning that they would be stored in internal data memory. This function
is also by default non-recursive and a normal function, not an ISR. Meanwhile, the default register bank is bank 0.

return a + b;

Parameter Passing

In 8051 C, parameters are passed to and from functions and used as function arguments (inputs). Nevertheless, the
technical details of where and how these parameters are stored are transparent to the programmer, who does not
need to worry about these techinalities. In 8051 C, parameters are passed through the register or through memory.
Passing parameters through registers is faster and is the default way in which things are done. The registers used
and their purpose are described in more detail below.
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Registers used in parameter passing

Number of Argument [Char / 1-Byte Pointer| INT / 2-Byte Pointer | Long/Float | Generic Pointer
1 R7 R6 & R7 R4-R7 R1-R3
2 R5 R4 &R5 R4-R7
3 R3 R2 & R3

Since there are only eight registers in the 8051, there may be situations where we do not have enough regist-
ers for parameter passing. When this happens, the remaining parameters can be passed through fixed memory loa-
cations. To specify that all parameters will be passed via memory, the NOREGPARM s 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 T
DC power supply (5V) VDD - VSS -0.3 +6.0 \Y
DC power supply (3V) VDD - VSS -0.3 +4.0 A%
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 55 \%

Irp Power Down Current - <0.1 | - uA 5V

Iipe 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 - - A% 5V

Vi Input High (RESET) 3.0 - - A% 5V

TowLs Sinking Current for output low (P1,P2,P3,P4) 4 6 - mA | 5V

Tows 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 L

Sym Parameter - — Test Condition
Min. | Typ | Max. | Unit

Vob Operating Voltage 2.4 33 3.8 \%

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 (PO,P1,P2,P3,P4) - - 0.8 A% 3.3V

Vi, Input Low (RESET, XTALI) - - 1.5 A% 3.3V

Vi Input High (P0O,P1,P2,P3) 2.0 - - v 3.3V

Vi Input High (RESET) 3.0 - - \Y 3.3V

Tous 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

Tow Sourcing Current for output high (ALE,PSEN) | 8 13 - mA | 3.3V

I 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: PIEBEM256F TRAMIAIE FHHMRIZR

;/% —— STC International Limited

% ——  CEREEL O WOKE 2006/1/6 V1.0

;/% ——— STCI0C58AD F A EL F AL Po 0 i ARRAM A 422 51k AR 7

/% ——  RJBORFEFTESTC-ISP Ver 3. 0A. PCBIY T #kgmfe T H P ik

P/ - WREAERE P P 2R Y, TR R M TR AR B AR
P/% ———  QUREAESCE A G SRR, WA SCE RN T2 SR SR AR

TEST CONST EQU 5AH
:;TEST RAM  EQU  03H
ORG  0000H
LIMP INITIAL
ORG  0050H
INITIAL:
MOV RO,  #253
MOV RI, #H
TEST ALL RAM:
MOV R2,  #0FFH
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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START:

RXDATA:

WAIT:

T R S AT A R SR I 0 A A

MOV R7, #05H

MOV RO, #20H

CLR P1.0

SETB P1.0

MOV R1, #02H

MOV SCON, #00010000B
JNB RT, WAIT

CLR RI

MOV A, SBUF
MOV @RO, A

INC RO

DJNZ  R1, RXDATA
DJNZ  R7, START

s WEIRAAE
s WCE N EBRAMELHE [X ik
s HATEAEE, S/1L=0

s RVFHATAEALS/L=1

; &Etéﬂi*ﬁﬁz B4 74LS 16514
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M ALEAT O AR 7 SROP IR IRASHS, BATEEE HP3. 0 (RXD) &, BArmfehh
P3.1 (TXD) 6. FEREALETBRIIMER T, #47 D RIE G A — A — 7 2 N 74HC164
o WREFRH I, BT T4HC164T0 A7 il , DR B AT A NG RE LA v R
BERWAAL, WAEREN 4, ETAHCI6AR) % H o N hnfeka b =250 1458, DUE ARAE
AT N 45 R P A O

N2 S RAMEZE i X 30H . 3THAT N 25 8 47 11 B 74HC 164 3475 H 1 FFEFT .

START: MOV R7, #02H s WEBERIENFEIAN
MOV RO, #30H 3 BEEHhERE
MOV SCON, #O0OH : WEHATHITR0
SEND: MOV A, @RO
MOV SBUF, A s BEERAT HRIE AR
WAIT: JNB TI, WAIT s W AR R IETE, TR
CLR TI
INC RO 3 HUF—M
DJNZ R7, SEND
RET
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MisRF: FIASTCERHEZEIORELCDE /R
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NAME LcdDriver
#include<reg52.h>

- 3fe sfe sk she sk sie stk sk sk sk sk ste sfe sk st she sk ske sk ske sk sk sk sk sk sk sk st st sk she sk she sk ske sk sie s sk sk sk sk ste sk ste sk sk ske sk ske sk sk stk sk sk ste sk ste st sk sk sl sk ske sk sk stk ko sk sk skeoskeoskoskokokokok
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  Seg6b  Seg5 Segd  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  Seg6b  Seg5 Segd  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  Seg6b  Seg5 Segd  Seg3 Seg2  Segl  Seg0
; Com2Datal: Segl5 Segl4 Segl3 Segl2 Segll Segl0 Seg9  Seg8

; Com2Data2: Seg23  Seg22 Seg2l Seg20 Segl9 Segl8 Segl7 Segl6

« 3k sk sk sk sk sk sk sk sk sk sk st st sk sk s sk sk sk sk sk sk sk sk st ste st sk sk s sk sk sk sk sk sk sk sk sk sk sk ste st sk sk s sk sk sk sk sk sk sk sk st ste st sk sk sk sk sk sk sk sk skosk skoke sk sk sk sk sk skoskoskoskok
2

;Com0: P370,P3”1 when P30 =P3"1 =1 then Com0=VCC(=5V);
; P370=P3" =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 ComO

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 SEGY9 =PI1"1
sbit SEG10 =P1"2
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sbit SEG11 =P1"3
sbit SEG12 =P1"4
sbit SEG13 =PI1"5
sbit SEG14 =P176
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 sk sk sk s sk sk sk sk sk sk ki sk sk ste sk st sk sk sk sk sk sk sk sk stk sk sie sk st ste sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skoiokokeoskeoskeoskoskoskoskoskok
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
ComOData2: DS
ComlData0: DS
ComlDatal: DS
ComlData2: DS
Com2Data0: DS
Com2Datal: DS
Com2Data2: DS
TimeS: DS

[ e e e e e e i
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;===—==Interrupt Code

t0 int SEGMENT CODE

RSEG

t0_int

USING 1

o sfe sfe sfe sk ske sk sie sk sk sk sk ste st sfe st she sk sk she sk ske sk st sk sk sk sk sk ste st sfe she she she sk ske sk sie sk s sk sk sk st st ste st she sk sk sk sk sk sk sieoskok sk sk skeoskeskeoskokosk
s

;TimeO interrupt

;ths system crystalloid is 22.1184MHz
;the time to get the TimeO 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 ok ok ok sk o s st st sk sk sk sk sk sk sk sk sk sk sk ok sk sk s st st st sk sk sk sk sk skosk skosk sk ok ok sk sk ek sk sk sk skokok
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

« 3 sfe sfe sk sk sie sk sk sk sk st st sfe she st she she sk ske sk sk sk s sk sk sk st ste st she she sk she sk ske sk sie sk sk sk sk ste st st st she sk ske sk ske sk sk stk sk sk st skeoskeoskeoskeoskokokoskok
s

;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,ComODatal,Com(OData2

« 3fe sfe she sk ske sk sie sk sk sk sk ste s sfe st she she sk ske sk sk sk st sk sk sk st st st she she sk she sk ske sk sk st sk sk sk sk ste st st st sk she sk ske sk sk sk stk sk sk sk sk steoskeskeoskeoskeoskoskosk
s

InitComData:
MOV
MOV
MOV

;it will display "11111111"
ComOData0, #24H
ComoODatal, #49H
ComOData2, #92H
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MOV
MOV
MOV
MOV
MOV
MOV
RET

Com1Data0, #92H
ComlDatal, #24H
ComlData2, #49H
Com2Data0, #00H
Com?2Datal, #00H
Com?2Data2, #00H

« 3k sk sk sk ok sk sk sk sk sk sk st st sk sk sk sk sk sk sk sk sk sk sl sk sk ste st sk sk sk sk sk sk sk sk sk sk sk sk sk st ste st sk sk sk sk sk sk sk sk skosk sk ki sk sk sk sk sk sk skoskoskok
2

;reverse the display data
« 3fe sfe sfe she sk sie stk sk sk sk sk st sfe sk she she sk sk ske sk sk sk sk sk sk sk st st sk sk she sk sk ske sk sie st sk sk sk sk ste st ste sk sk ske sk ske sk sk sk sk sk sk sk sk steoskeoskeoskeoskokokokoskokok
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

Lok ok sk ok ok ok sk ook sk ok okok sk ok ok sk ok okok sk ook sk ok ok ko okok ko okok sk okok sk okokok kRl ko okok ko okok kR okok Rk ok K
2

;get the display Data and send to Output register

« 3k 3k sk sk ok sk sk sk sk sk sk ste sk st sk s sk sk sk sk sk sk sk sk sk st ste st sk s sk sk sk sk sk sk sk sk sk sk sk sk st ste sk sk sk sk sk sk sk sk sk skl sk sk sk sk sk sk sk sk sk skoskoskokokok
2

OutData:
INC
MOV
MOV
CINE
MOV
MOV
MOV
INB
MOV
RET

TimeS
A,

P3,

A,

PO,
PI1,
P2,

TimeS

#11010101B ;clear display,all Com are 1/2VCC and invalidate
#01H, OutData 1 ;judge the duty

ComOData0

ComODatal

ComOData2

OutFlag,OutData_00

P3,

#11010111B ;Com0 is work and is VCC
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OutData_00:
MOV P3, #11010100B ;:Com0 is work and is GND
RET
OutData_1:
CINE A, #02H,OutData 2
MOV PO, ComlData0
MOV Pl, ComlDatal

MOV P2, ComlData2
INB OutFlag,0OutData 10
MOV  P3, #11011101B ;:Com1 is work and is VCC
RET
OutData_10:
MOV  P3, #11010001B ;:Com1 is work and is GND
RET
OutData 2:
MOV PO, Com2Data0
MOV PI, Com?2Datal
MOV P2, Com2Data2
INB OutFlag,OutData 20

MOV P3, #11110101B ;:Com?2 is work and is VCC
SIMP  OutData 21
OutData_20:
MOV P3,#11000101B ;Com2 is work and is GND
OutData 21:
MOV TimeS, #00H
ACALL RetComData
CPL  OutFlag
RET
;======Main Code

uart main SEGMENT CODE
RSEG uart_main
USING 0
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start:

Main:

MOV
CLR

MOV
MOV
MOV
MOV
MOV

SP#40H
OutFlag
TimeS,#00H
TLO,#00H
THO,#0EEH
TMOD,#01H
IE.#82H

ACALL InitComData
SETB TRO

NOP
SIMP

END

Main
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BRG: an{aF A Keil CERAFRD RS KE

fEKeil CHAFPIEFAFIN T IR E, AR RARRS AR S Kb 10K

1. 7£ “Project” ZHHIEFE “Options for Target”
2. 7£ “Options for Target” HixEF “C51”

Options for Target "Target 1' / m
Target I Output I Listing@lﬁﬁl I EL51 Laocate I EL51 Mi=e I Debug I

— Preproceszor Symbols

:fine: ||

define: I

— Code Optimizatien

Warnings I'ﬁ'arninglevel z LI

Bits to round for float |3 vl
mphasis: I i I Global Register Colorim
REpssta| Favor size = O G g [w Interrupt wectors at a IUxDDDD

[T Linker Code Fdoking (max. AJME / ACALL)

evel: € 9: Common Eloclk Subreutines LI

[~ Keep wariables in order
[~ Don' t use absplute register accesses

|

v Enable AHST integer promotion rul

o

Include I /
Faths
Mize I /

Controls

Compiler
control
string

OFTIMIZE (9, JIZE) BROWSE DEBUG OBJECTEXTENWD -

Hi
it

/ : ‘ Hnl | Tefaults

3. LA KA, IRNAAE P
4. fify “BE” Ja, BRI
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IS \N— /= == \\ .
MisgEH: N]SLzIiTHREENX TE
— AR EEFR A EFER
—BHEENX THERIZEF CCHMNMEETEH)
B X F# R, STC-ISP. exefk
1. STC-ISP. exe® M, Al A ¥ &, $%UART/RS-232(14& 2] FH AL 7 K ik fr 2
WeHFZ . 38400bps, 19200bps, 9600bps, 4800bps, 2400bps, 1200bpsZ
TR o, RN, AR
BARLL LA 86, 746, 6, 5fr, %&
Bk U 16, 1,567, 27, %

IR EEXTH | F T4 | AEncuki | e | 1se e
BEX THEATERMAFEFIZTH. FERTH, RE 582

EE [EEOE v | ATIR (Hene ~| #HBf[s ~|BUfut ~]
BEXT# [12 34 56 T8 90 AB CD EF -
Frdy (HEX) |123456TE00AECTER . ki

[ SEHAREETERERNAI M, HuEEEE X TS

ZEED

M BAESTC-ISPEXEH I Bhdel Cin BB, nf WEMRIFEBEE, W NEATR
SEw T i

1LEAERAFNAEFFRIHENEEY FashiER

2RFEFEEIEEY MR 1Y, B E R ERISPERX

3HETRIEFISPESES:MOV ISP_CONTR, #60H;1SP_CONTRUBUHFETH

4 ZEEY MEISTRPER SSREAL MRS NETES)

53 DR M EEEREMCEIAEEPL/PL1EATERREISP
TERERY, AEEROPORNE

6B RSN FAUSBMErL.0/PL IS REISP FERE R
aiIEEN FEARPLO/PLI=0/0 MIERE A ZISPEFE IR

FEIS FEEtRR I POFEA0.
bUNEE Y FEEEPLO/PLI=0/0 NERELZISPEFE 2R
Ry EEEfRRPOFEHL
—
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2. TR PR RGN & P e e B A SR Ear SN E T RN (HEX) iy 4 2 [R] 221
In—AN2St%, AN, STC-ISP. exesx kb3, FAIAKRIEH E L s
12H, 34H, 56H, 78H, 0ABH, OCDH, OEFH, 12H, 34H, 56H, 78H, OABH, OCDH, OEFH
3. PR RN E H 2 R B4, SER—Fp, WEAMBRGISP P XMFET
4B UL S E B ST i A R e 2 T I RS TCEL AL 3,
IXFESTCIOCSBADRFNBE R MU AR T “MEH/1B17H/H 8 LT HINEE”
6. LA NELF RS, FTIFSCHE. L TE A U P R B AR OCIE T, R &R BT,

gL STC-ISP.exe ERBHETERMILE: www.STCMCU.com FiAsiF13

STC-ISP. exeff “Ki%” 5¢H

Stepl /%1 Select MCU Type ﬁ&ﬁﬁﬂ%—% = PFHEX @Y E, el
MCU Type emory Range . o Y

|‘§T|:g|:||:}§1m = 0000 - 3FFF fﬁi%ﬁﬁg Z‘%E%ZQQ\A

TANE P 20 5 LR e 21

£§§§Eﬂfﬁzj D&ﬁ %ue £ AN G EEM A EigiEo) LHWH . NiLIEAFEA
i L A ] 2 T 1S P A

il m—— e R eSS Egﬁgigggzgﬂ i

] —r | "

M RGISP FEF WA R R ey
Step3/tbUBi3: Select COM Port, Max Band/i%iRSR{T0, B L ARSI PO R
COM: |CONT - | o B 311152|:||:| hd M = . *

BoilfeeR BEEENERSETE = REEEE: |20 >

TR PN, R DAAER TR A FE AR BT H S EFTRA SO, X RRRER IR IE R S
PRI B 4 /12 J ZE BT, hex, s binSCAFBANEERHR T TN 1, AP I AT,
StepS/H-HES: Download/ T Ao T-HIFHENCU LB BB
Download/ T-#f | | | Re—Towrnload/EEE T3 |
v B N ERAE R AT T HTEE AT, iR
 HEiEAERE TR EEENAA Y, HuRlRE TS

ERHL Hﬂﬂﬂﬁgﬁzﬁiﬂﬁ% “PLORL LY STEEE, .
P3.0/ExD, P3. 1/TxD T.fRES‘ESE i |]%%%?%E A
Eﬁagﬁéxumﬁjw%ﬁ RARE R RaEr |

R AR TIE 53,0/ SO R-t95/

AT £ Clear | &2 wwn. STONCU. com [, JRRFHR
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BEX THERTERF (EUMFETE)

/* */
/* --- STC MCU International Limited */
/¥ - J/RSTC 1T RFIH ML FI AR SZI E 8 SR #Kmmmmmmmmeee */
/* QR EAERE T A BE LR R SRR, oo - */
/% VSRR P R B R A A T SR B SR R - */
/* */
/*XFSTCOOCSSAD R FI B ML, 3T 2 M S A i [ i ——————— */

#include <reg51.h>
#include <instrins.h>

sfr IAP_ CONTR = 0xc7;
sbit MCU_Start Led =P1"7;

#define Self Define ISP Download Command 0x22

#define RELOAD_COUNT 0xfb //18.432MHz,12T,SMOD=0,9600bps
//#define RELOAD_COUNT 0xf6 //18.432MHz,12T,SMOD=0,4800bps
//#define RELOAD_COUNT Oxec //18.432MHz,12T,SMOD=0,2400bps
//#define RELOAD_COUNT 0xd8 //18.432MHz,12T,SMOD=0,1200bps

void serial_port _initial(void);

void send UART (unsigned char);

void UART Interrupt Receive(void);
void soft reset to ISP_Monitor(void);
void delay(void);

void display MCU_Start Led(void);

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);

H
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void send UART (unsigned char 1)

{
ES =0; //Disable serial interrupt
TI=0; //Clear TI flag
SBUF =1; //send this data
while (!TD); //wait for the data is sent
TI=0; //clear TI flag
ES=1; //enable serial interrupt
H
void UART Interrupt)Receive(void) interrupt 4 using 1
{
unsigned char k = 0;
if (RI)
{
RI=0;
k = SBUF;
if (k == Self Define ISP_Command) //check the serial data
{
delay(); //delay 1s
delay(); //delay 1s
soft reset to ISP_Monitor();
H
H
if (TT)
{
TI=0;
H
H
void soft reset to ISP_Monitor(void)
{
IAP_CONTR = 0x60; //0110,0000 soft reset system to run ISP monitor
H
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_();
H
H
H
void display MCU_Start Led(void)
{
unsigned char i =0;
for (i=0; i<3; i++)
{
MCU_Start Led =0; //Turn on work LED
dejay();
MCU_Start Led=1; //Turn off work LED
dejay();
MCU_Start Led =0; //Turn on work LED
H
H
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