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$1Z STCIORTIE KRR

1.1 STCO0C51RC/RD+Z&FI 8 K HE N

STC90C51RC/RD+ F Il B Jy 1 /Z STCHE H B8 — A s bt T8/ i /K Th R B 22 7 L,
A RIS 58 A e AL Se805 1 B Fr L, 128 B/ MLA% FE A6 B B / WL 2% R AT ME Rk, . D
FERRMAXS10E FI A A7 FEL K, YIS AR AL OMHZ I, 1% A7 BRI Al SE (s 24 SR AE 1 2MH 2
B, fEnT . EERAERIEBN T, AIEE A MSMEBEBEAE .

7 Keil C JFREE, £+ Intel 8052 4%, k4L <reg5l. h>RIAT

&
2> o
)ﬁ%ﬁ%® 4352/1280 I 8/16/32/64KI<%> HE S %ﬁgjz
i D s .
,%/Q 45 SRAMJ | 74 04E 'Sp‘mﬁﬁ’?l INTYPAZ g

1 J

BAE R XA f
ISP E | UART (R E) PIE €T AID BRI 2 aE
3NN ERT 2R Ei=Ean 1042 8% FEIRHI R AR A

1. ¥EGERIB051 5 AL, GHT4F/HLAS R HAFN 120 80/ HLAR A HATTT RiEE, BRI ELFRIE
4:8051

TAEHE: 55V -33V BVELAHL) / 3.6V -2.0V BV FHL)

TAESHTEE: 0~40MHz, 04T 33#80511) 0~80MHz, bk TAE4Z 1] 1k 48MHz.

F P R R 250 4K/ 8K /13K / 16K / 32K / 40K/ 48K/ 56K/ 61K F i

Fr B S R12807 T 85127 17 5256 7 FTRAM

JEFHI/OM (35/394Y) , BTG N: PLP2/P3/PAZUEX A 1 /55 b4 (Fi#80514£4:1/011) 5 PO
ORI H, FRSLy AR, AR R B, /EAVO0 MR, & ERHkE.

7. ISP (FERG W gmFe) [NAP (TENH P 4fE) , ERELTHmERS, THRETHIAES
Al A T (RXD/P3.0, TXD/P3.1) B4 F#H R, BRI 52 /le— A

8. HEEPROMIffE
9. FHIH

10. WHBEEMAXB10%L FI AL FL S, AMR AR AR L2MEL NI, W48 S A2 A L iR, S AL RAVPT B
Pt

14 B EN T AR AT ML: 0513-5501 2928 / 2929 / 2966 f£ 3. 0513-5501 2969 / 2956 / 2947

A T o




STC90C51RC/RD+Z A1 HF HLIGET B /5 3 :www.STCMCU.com %K % ##QQ:800003751 STC — A ERiR KHIB05L# i Hl L it 7l

11, 3160 E IS 25/ T4, o g I 25018 W] DAY 2 847 g I 21 .

12, AMERHR T4 RE, T B A T B AP Al R 7, Power Down e AT H 405 HH A FE P fir
7 77 Tnde i

13. BRSSP HITH(UART), 0] e 2884452 I 2 A~ UART

14. TAFIRSETEE: -40 ~+85°C (T.MkZ%) / 0~75°C (Fkgk)

15. #3. LQFP-44, PDIP-40, PLCC-44, PQFP-44. Hi%k$ESTC89 R 4, it St ik HLQFP-44%}
o AT HEFE M ALK A BOR 3 /S AU 2 BRI STCLL/10xx R 51 L 5 L

1.2 STC90C51RC/RD+ &% & K #H BRI EpLEH

STC90C51RC/RD+ Z 41| B HLI PN EB &5 A HE E 4an F B Ffr s« STC90C51RC/RD+H ML
5P RALFE RS (CPU) « R A7fitas (Flash) « Bl 76k 4% (SRAM) o BT/ 11848 . UARTH
M. /0% 110, EEPROM. &1, STCIOC51RC/RD+ R H L L& T ¥dfi w4
Az R R TR A SouRE R, TR BN B RS

AUX-RAM RAM Hizhif RAM
Y o S = 256745

g il il
(3 U l/ i} g (] 7171 (Flash)
pirfrs | | acc |

WU FR B HERAREN )

U T
[ tvP2 | | Tve1 |
s | N

ALU h
EEPROM
. ] ﬁ ! !
g

—| P (PC)

Control Port0,1,2,3,4 | |
Unit B

XTALl{ il XTAL2 Port 0,1,2,3,4

RESET—

IRzl &

PO, P1, P2, P3, P4

STC90C51RC/RD+Z 41| A # 45 I HE
T [ O T R A A HHl: 0513-5501 2928 / 2929 / 2966 f£ . 0513-5501 2969 / 2956 / 2947 15
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1.3 STCO0C51RC/RD+Z%I & K #H &ERIE

P13

<
—
o

INTO/P3.2
INT1/P3.3
TO/P3.4
T1/P3.5

©
o
o
El
=

PQFP-44
T P4AO
FAILSHIE

TN IO ON~OD A

o

=

N
o
a

P4.2/INT3
Vce
P0.0

P0.1
P0.2

T P40
FAL Sk

/P24
/P23
P22
/P21
[ P2.0

173 P40

/= Gnd

15 3 XTALL
14
13
12

S XTALZ
= P3.7/RD
1 P3.6/WR

P0.3

= P0.4
=1P0.5
= P0.6
=P0.7
F1P4.6

P41
3 ALE/P4.5
2 P44
/p2.7
=P2.6
P25

N\
T2/P1.OC]1 401 Ve
T2EX/P1.1 ]2 39—1P0.0
PL2[]3 38—1P0.1
PL3[]4 o 37—1P0.2
PLAC]5 ) 36—1P0.3
P15C]6 - 35—1P0.4
P16 7 T xu3eos
P1.7C]8 N 33[1P0.6
RSTL]9 o 32[1P0.7
RxD/P3.0 {10 - 31P4.6
TxD/P3.1 11 Jif=3 30 ALE/PAS5
INTO/P3.2 ] 12 = 29—1P4.4
INT1/P3.3[]13 = 28[1P2.7
ToP34C 14 N 27 p2s
_TUP35C15 o) 26P25
WR/P3.6 16 S 25—1P2.4
ROP37CH17 ] 24 P23
XTAL2 18 23P2.2
XTALL 19 22P2.1
Gnd 20 211P2.0

IR S #5 Tel : 13922829991 A ¢ i i) Tel : 13922805190

KFGuikas/ W gnds:

L AT g 2% /1 G a9 v FKeil C51
1. DeviceiB BEARUER Intel 8052k UL &
PRUER) <regb2.h>

2 TSR ThRE A A AR A B, WA “sfr”
K “sbit” LR AT

3. LT “data” , R “EQU” A5 B HLE

KT BB AT A

L AT 07 B A T A 1

2. BT FAR T B AT 0 B R A T g

3. BT RA TR D) e TSP ELHE T SRR P A 45 R T

WHE 64K T

5. FSCHUE R T/ STCH A 47 B, HITSPAL AT

FF TAF /I - RC/RD+ R BZ HAE 6T LT AL, SR IEmI 12 i/ LS A 3]

P A% SEBR6T 12T/ BAAE T TAE SR W AN R B LL2, B T A
7S . WAFE | e
TR | AN b i!é;% Sl /fé;'}% SERNEG L eprry
W 3HR052 IBATI R WEER052 BTN R
55V - 4.5V |0-44MHz |0 - 44MHz | 0-20MHz |0-80MHz |0-40MHz | %, %fE, #Kk
5.5V -3.8V|0-33MHz |0-33MHz |0-16.5MHz | 0-66MHz |0-33MHz | ¥, ZfsE, #k
55V -3.6V|0-24MHz|0-24MHz| 0-12MHz |0-48MHz |0-24MHz |  i%, 4afd, %
55V -3.4V |0-20MHz |0 - 20MHz | 0-10MHz |0-40MHz |0 - 20MHz | 1 (RZE4FE/H )

3V: 3.6- 2.0V (A[ 4P E24MHz, X% A8MHz) , 2.3 - 1.9V A EEHEAT TAPHE [/ 25 2

16

B E R T AR A

MHL: 0513-5501 2928 / 2929 / 2966

f£3: 0513-5501 2969 / 2956 / 2947
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2 A I s

1.4 STC90C51RC/RD+&FIB FHlikAI— 3R

Flash b i F& " IRCES R

TAE | S e | fEr SRAMEUARTP EEP & EP%’)?%%}EEEE LQFP44 / PDIP40
e HLR #Hz 1ifit pivn i #11 [7| ROM II|A/D(r|1E| 1/0 u@%,i PLCC44
V) = b R(?*ﬁ) ) %ﬁs‘a%’x%%%@ﬁ HEMIE(RMB ¥)
5v [ 3v |[(%*T) % H181| ™ |LQFP44[PDIP40[PLCC44
STCO0C/LESL AR I 5 7 HLik & — 5

STC90C51 5.5 - 3.3[0-80M ak | 256 (3| 14~ 2| - [#H] - |8]4 G
STC90C52 5.5 - 3.3[0-80M 8K | 256 |3]| 14~ [2| - |4l - |8f4 G
STC90LES1 36-20 0-80M| 4K | 256 |3] 14~ [2| - |#] - |84 PENIEE
STCI0LES2 36-20 0-soM| 8K | 256 |3] 14~ [2| - |A] - |84 ENIEE

STCO0C/LESIRC R HII 5y Hlik B — b
STC90C51RC 5.5 - 3.3/0-80M a4k | 512 3] 14 2| 9K [&] - |8]4] 39 |4 |H| ¥2.7 | ¥32 | ¥33
STC90LES1IRC  [3.6-2.0 0-80M| 4K | 512 |3] 14 [2] 9K [&| - [8]4] 39 [4[H] w7 ¥3.3
STC15W404S
Repghpapmtsh  [55-24] 5-35M aK | 512 [3]| 14 |2| oK || - [12[2] 42 |57 @] ¥25 | ¥3.0
AR BB E AL
STC90C52RC 5.5 - 3.3[0-80M 8K | 512 [3] 14 5K |#| - |84 39 |4n|H]| o7 | ¥3.0 | ¥33
STCI0LE52RC  [3.6-2.0 0-80M| 8K | 512 [3] 14 sK |#| - |84 39 |a[H| vo7 ¥3.3
STC15W408S
AT 55-2.4 5-35M 8K | 512 [3]| 14 |2]| 5K 3| - [12[ 2] 42 |54 |5R| ¥2.7 ¥3.0
AF B
STC90C53RC 5.5 - 3.3[0-80M 12K | 512 |3] 1 - |&l - |8]4] 39 |an|H]| ¥3.4 | ¥39 | w0
STC90LES3RC  [3.6-2.0 0-80M| 12K | 512 |3]| 14 - |&l - |8]4] 39 |an|E]| ¥34 ¥4.0
IAP15W413S
EN R N 55-2.4 5-35M 13K | 512 3| 14 2| IAP [38| - [12[2] 42 |57 |98 ¥2.8 | ¥3.3
AT AN AL

STC90C/LE5S1RD+ 41 H Jr LIk L — YA
STC90C54RD+ 5.5 - 3.3[0-80M 16K | 1280 | 3| 14~ [2] 45K [#]| - |8|4]| 39 |4 || va4 | wao | ¥50
STC90LE54RD+ [3.6 - 2.0 0-80M| 16K | 1280 | 3| 1 |2| 45K |f7| - [8]4]| 39 |47 |H| ¥4.4 ¥5.0
STC15W1K16S
REEH R [55-26]  5-35M 16K | 1024 |3 | 14 (2| 13K 3| - |12 2| 42 |54 [3| ¥35 | w0
AT AN AL
STC90C58RD+  |5.5 - 3.3[0-80M 32K [ 1280 [3| 14~ |2| 29K [&] - |8]4] 39 |44 |H| ¥4 | ¥49 | ¥5.0
STC90LE58RD+ (3.6 - 2.0 0-80M| 32K [ 1280 [3| 11 |2| 29K [&] - |8|4| 39 |41 |H| ¥4.4 ¥5.0
IAP15W1K29S
REEIEE |55-26|  5-35M 29K | 1024 |3] 14 (2] 1AP |a| - |12| 2| 42 [59 || ¥38 | w43
R EHME A AL
STC90C516RD+  [5.5 - 3.3/0-80M 61K | 1280 [3| 14~ |2| - [#] - 18]4] 39 |44 |H| w44 | ¥a9 | ¥50
IAP15F2K61S
AT 5.5-3.8(5-35M 61K | 2048 (3| 14~ 2| IAP [38| - [12[2] 42 |57 |9&| ¥4.0 | w45
N TN X0
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% S A - - 1.60
1 O 133 Al 0.05 - 0.15
—
= — A2 1.35 1.40 1.45
— g cl 0.09 - 0.16
— — D 12.00
: — w w
— — D1 10.00
g — E 12.00
= — El 10.00
\ /J \ A e 0.80
I y A b(w/o 0.25 0.30 0.35
2ifl 22 plating)
L 0.45 0.60 0.75
e
L1 1.00REF
0° 0° 3.5° 7°

T}
N
o

Al

GATE PLANE 4_ iy . vy _
SEATING PLANE T A
90

-
>

A

»
>
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PDIP-40 H24% R~ I
PDIP-40 OUTLINE PACKAGE

P D (2060mil) _ B
40 21 ___
i W e i e i i | — A
A
) O O o L &
Y v -
?UUUUUUUUUUUUUUUUUU% v
(@)
/ H \ H NA A
T < < SEATING
U r_ \ PLANE

A
- |
<
L
100mil
b DIMENSIONS IN INCH

> SYMBOLS
MIN [ NOR | MAX
A - - 0.190
Al 0.015 - 0.020
A2 015 | 0155 | 0.160
c 0.008 - 0.015
2025 | 2.060 | 2.070
E 0.600 BSC
E1 0540 | 0545 | 0550
L 0120 | 0.130 | 0.140
b1 0.015 - 0.021
b 0.045 - 0.067
e 0630 | 0.650 | 0.690
0 0 7 15

UNIT: INCH 1 inch = 1000mil

28 38 S R TAT PR A A SHL: 0513-5501 2928 / 2929 / 2966 f£3: 0513-5501 2969 / 2956 / 2947



STCY0C51RC/RD+ZHH T HIIEHE B 77 I3 :www.STCMCU.com  HR % #QQ:800003751 STC — A¥Ri K 98051 8 i WL Bt 24 7]

PLCC-44 35 R~f
PLCC-44 OUTLINE PACKAGE

[ He(17.526mm) AL
E(16.586 Ao |
< ( mm) > A2 »
17 7
OOOOOO00OnOno 1
A — ] -
18 [16 T ¢+
O ul i
g s ?ET
0 T
d O §| §
O -Q-Ell o & i 3
: h' g 5
O 0 o] 2
0 i B
O il
28 140 y [
OO0 OO0 v —
29 39 7y
L o
==}
| v
% A ﬂ
A P—"- | N\
Seating Plane DIMENSIONS IN
SYMBOLS DIMENSIONS IN' INCH MILLMETERS
MIN NOM MAX MIN NOM MAX
A 0.165 - 0.180 4,191 - 4572
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

P 0 L A T R A ]
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PQFP-44 %5 )~}
PQFP-44 OUTLINE PACKAGE

< D(13.2mm) > .
< D1 > "
44 34
EEEEREELE: T
1 1 O 133
| - - - -
o = ] —
o] = 2 T
T = § L
= = T
== S T
11 23 I
A / -
TELLELEELE: ! S
12 22

I | |020MIN
0°MIN
= IS}

S

\ ¥V _ GATE PLANE

——— 1 SEATING PLANE

Llg o°
~ 16 DETAILA
SYMBOLS | MIN. | NOM | MAX. NOTES:
A _ _ 2.70 1.JEDEC OUTLINE:M0-108 AA-1
Al 0.25 | - | 0.50
o 50 1200 220 2.DATUM PLANE [M] IS LOCATED AT THE BOTTOM
/N /N\[bo plating ] 0.25 | 0.30 | 0.35 OF THE MOLD PARTING LINE COINCIDENT WITH
5 500 113 20 11510 WHERE THE LAED EXITS THE BODY.
D1 9.9 | 10.00 ] 10. 10
B ERTIEERTIRERT) 3.DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD
o 59 Tio 001010 PROTRUSION. ALLOWABLE PROTRUSION IS 0.25mm
L 0.73 | 0.88 | 0.93 PER SIDE. DIMENSIONS D1 AND E1 DO INCLUDE
N 0.80 BSC MOLD MISMATCH AND ARE DETRMINED AT DATUM
PLANE| H |
" 11,
C 0.1 ]0.15] 0.2 4.DIMENSION b DOES NOT INCLUDE DAMBAR
UNIT:mm PROTRUSION.
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1.10 PERE R LR T oM R BB LGRS (EMI) — = KT
1. 25 IEALERS S

RC/RD+ZRFB051 Al ™ FERAME # Je 4% ILALESi t Reik Th g 2 7748 (R
AUXR : Auxiliary Register (A &)

Mnemonic | Add bit B7 | B6 | B5 | B4 | B3| B2 B1 BO Reset Value
AUXR 8EH | name - - - - EXTRAM | ALEOFF XXXX,XX00
AEEALEE SHrh (B HRGIES %, CES)
sfr AUXR = Ox8e; /% FEBJAUXR B A7 AL */
AUXR = 0x01;

/% ALEOFFLL & 1, 22 IEALEE S5, 18T R IEMIYERE, B A7 A N0, ALEMS 5 1E ¥ 4 Hi*/
2 IEALES S (N RBIES %, ILRwIES)
AUXR  EQU 8Eh - BEAUXR DATA  8Eh
MOV AUXR,  #00000001B ALEOFFALE “17 , 25 IEALE(S S,
ARTET RGEHIEMI I RE

2. APEEH IR RS2, 6THET: 4418051 R ML AL B HA L2/ 40,  Jr i STC 448 i 7y
8051 HFrHILLEISPREF AL I W UG (6 THE,, FEPHLEEEI6H &) , M)Ak Ea AL
AN BT PR — 22, A AU B S A ML B A 3

3. B HLN I PR 2e 8 2 BRI — 4. fEISPREEAR 7 I #F0SCDNEE 91/ 2gaini] AA %L
P BTG B P LIS b v A0 0 3o 0 T B A 5, 4B RIS AR R R AR R AN S T 16MHz . R HLAN
IR A <16MHZ ), A0SCDNE A 1/2 gain, B FT-FAKEMI, 16MLA_Ei&#Efull gain.
WRAIR | BT/ | RN | T e e

[V] {EseT GRS fE il u‘é T 1/2: W5 CAICIeMUL M AD
V] P e FaR IR Aot P/H A ORKE A AR CRREII6MEA_LAH D
[7] BEerm ARSI i 1R |

[ AEp- Rl A

] avEg

[T FTsrmmim, v urr L. LA B S EE s

(] T T A2 R kR A FIEEPROM X | ‘

1.11 #B{KIN3E——STC90C51RC/RD+ RFIHE EH
1. fEEAER.
WAITHEE < 0. 1uh, A HIAME R IBeRE, RS, 83T RIER
2. 1EW TR
WA THEE 4mA — TmA
3. P B A CH] f AN P e, IS T KR m%%ﬁgEE/uﬁEE/%é}E&@TEﬁ%
¥ STC8OARFIMEINGEEN D, NI iFiEHEER, TERBERAZHEAER)
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28 BENREBEER
21 B1I

STCO0C51RC/RD+ R AR AW 4R EAL 73 AMEBRSTHI M E AL, BWAEA L, FHEEN
/EHEN, BHIEAL.

2.1.1 SMERRSTS|BIE i1

R EBRST 31 At MM 38 16 RST 31 BRI BE I — 2 5 J35 1 4 o Bk, AT SC B8 WL P A
7. JGRSTE Fr 5 JPL o 4 5 25 24N IR A T 10us J5, B P Bl HE N ROR A, JRSTE fr
BV MG P I, 28 b R A R A5 3 MR 7 R 2 X 690000HAL JF-46 TF 3 TAE .

212 BHEN

PN RABFEBTEREYS T, BN SERRTR, TELIHEAIRGREN GAE3)
Z—) , EGR8051 A ML T A 4F bR ST Re b Thae, F P b ZUH B Se B, sl ki
R . BASTCHTHE H 3 58 U805 LAR H5 25 1 EE R 39 in T ISP_CONTREFIA T RE A7 A7 o5, S8 T ik
DhRg. H P R TR A ISP_CONTREFIA T g 25 47 4 1 H i B 47 SWBS/SWRSTHE AT LA & 4t
XA

ISP_CONTR: ISP/IAPH | 247 #%
SFR Name SFR Address | bit B7 B6 B5 B4 B3 B2 Bl BO
ISP_CONTR E7H name | ISPEN | SWBS |SWRST - - WT2 WT1 WTO
ISPEN: ISP/IAPI)AE SRLFAT .
0: Z*1LISP/IAPEL/ 5 /4 FkData Flash/EEPROM;
1: RRVFISPIAPEL/ S /¥ Data Flash/EEPROM.
SWBS: #AFik B M N R F X EE00), &2 MISPREF X G 5(1). Z 5 SWRST B &
] PASIE
SWRST: 0: AEEfE: 1. PAERMRGEAL, B EIEE.

s WHH P AR P IX (AP LX) Bt 2 A I U046 21 F P B FHAR 7 X (APIX) AR AT R

MOV ISP_CONTR, #00100000B ;SWBS = 0 (i£FAPIX), SWRST = 1 (& 1)

s MR GEISP I 182 7 XA B AL IR B AL P X (APIX) FF G AT R 7

MOV ISP_CONTR, #00100000B ;SWBS = 0 (EFAPIX), SWRST = 1 (& 1) -
s W P R P IX (APIX) A2 I D14 1) R G ISP 1 R 1 X R0 T FE P 7
MOV ISP_CONTR, #01100000B ;SWBS = 1 (#%#ISPIX), SWRST = 1 (% Efr)
s MR GEISP IR 7 XA AL I DI B R GE TSP I 1518 7 X a6 AT R 7
MOV ISP CONTR, #01100000B ;SWBS = 1 (i£FISP[X), SWRST = 1(3KEAL) -
KGN RGEAL, FANFRRIIRE T A as B = B A BWIMGE, 11O wIihik
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213 FHEEN/IEBEEN

4 H Y R VOO T L 37 /44 v A 5 F B R DI T TR HE R I, T (KB Rl R 5 & i
Br. MVCCHE PG IE% R, EIR32768 M A S, b eidg fr /4 e g [ . b\ i e
SN, b H A/ K T R S A

2.1.4 BI'R(WDT)E L
FETFES/ RERT/ MTHRERERTEEN RS, N THIE “ RELERFIENL
N, ZB T, MCU/ICPUREF I K, SRAG KNI RH® T/E” , @% £51EE R, WH
MCU/CPU ANTERIE [ 7] N 4% 22K U7 71 T 10, B IMCUICPUAL T 58 IRAS, B 1T 152
THIEMCU/CPUSE AL, i £ 4t # T Mk b4 A AT F P 27
STC90C51RC/RD+ R4 F i L St 51 3 T B 11 ThRE, i A LR Gl S8 i 811215
TR/ . Ak ThRe, FRATH W T R DI RE F AE 4sWDT_CONTR:
WDT_CONTR: % | 14 (Watch-Dog-Timer)$ il 5 77 %3

SFR name |Address| bit B7 |B6 B5 B4 B3 B2 | B1 | BO
WDT_CONTR| E1H | name - - | EN_WDT |CLR_WDT|IDLE_WDT| PS2 | PS1 | PSO
Symbolf*%5  FunctionZhfg
EN_WDT : Enable WDT bit. When set, WDT is started

BIMRRVELL, HEEN “1 7 N, HITHES.
CLR_WDT: WDT clear bit. If set, WDT will recount. Hardware will automatically clear this bit.
A IPHIE 0" AL, O "I, & T R B BEHHR E 30 "I,
IDLE_WDT:  When set, WDT is enabled in IDLE mode. When clear, WDT is disabled in IDLE
& VM“IDLE "BExU0z, M E AR, BT R2E “ " T4
HIGEOMZALNS, B VER SFE R AT
PS2,PS1,PSO: Pre-scale value of Watchdog timer is shown as the bellowed table:
BV ER S e, T RPR

PS2 | PS1 | PSO P;%Zf/;ﬁ{e WDT overflow Time @20MHz

0] o0 o 2 39.3mS

0] o0 | 1 4 78.6 mS

o] 1] o0 8 157.3 mS

0| 1| 1 16 314.6 mS

110 o0 32 629.1 mS

110 |1 64 1255

1] 1] o0 128 255

T 1|1 256 55
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The WDT period is determined by the following equation 7 | J4f3i Hi i [a] 55
F i s = (12 x Pre-scale x 32768) / Oscillator frequency

BT B N 12MHz:
F 1% s fa] = (12 x Pre-scale x 32768) / 12000000 = Pre-scalex 393216 / 12000000

ps2 | PS1 | PSO P?r)ﬁe;f%'ﬁe 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 16 524.2 mS
1 0 0 32 1.0485 S
1 0 1 64 2.0971S
1 1 0 128 4.1943 S
1 1 1 256 8.3886 S
W A11.0592MHz:
F |13k HY B 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 71.1mS
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 1.1377S
1 0 1 64 2.2755 S
1 1 0 128 45511 S
1 1 1 256 9.1022 S

MR RSN EE )G, AR AR P I AESTC-TSPEw A2 4% TR & T 1A/ E U R o

M E

WIAIR | Bl Ta/ v/ | EEhEaes | T

V] fbREeT GRIEE ER
V] PR RIRR R A 1S

[¥] FI&R4T FRRAMEI

[C] aLERIF{EP4. 500

[T] T Bahft, P 0/PL. A0/ 0B 438 S
[C] e T4 A2 EERd dahs A FREEFRONE

m

] SR AT R LS 1 |/

SHEREE [T EIN 285, J0 AT b (14
WP RAMCUKT S A T 1 A4 4% 10
AN AEFTEALH AT {5 1R TS

[ HBRMBEAMIS L
FEHEFLash2e A RISAERE .
T/ o EEHE

34 T I L R T AT PR ]
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BN IER, 7ESTCH FHEMR EFTAE RN
/*

*/

/* --- STC MCU Limited */
[* - H/RSTCOOXX R G HL AL & 11 B v HH B 1) TR B A - */
/* --- Mobile: (86)13922805190 */

/* --- Fax: 86-755-82905966 */

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

/* --- Web: www.STCMCU.com */
1* QR EAEFE P BAE R P G FERR T, —mmmmmmmmmm s */
[* WEAERR A L B Ry BT A T STCR R AR T --m - */

/* */

s AR FE T IESTC-ISP Ver 4.86.PCBIY T &g T A FIBE, #5¢0 TARRATEPLO FEIR
B 1 R s HURFE] = (12 * Pre_scale *32768)/Oscillator frequency

WDT_CONTR EQU  OE1H V& Tk
WDT_TIME_LED EQU P15 FH P15 P T S TR R LT,
AR I B TR AT ER AR 78 KT o 0 A R JEE ik oK v e ) K FE o
WDT_FLAG_LED EQU P17
FPL. THEMIE T 1% tH EALfa7m LT, A s se R N T = AL
Last WDT_Time_LED_Status EQU 00H BB, TEAEE T B TR FR R AT (B — YO A A
s WDTE Az a] (JiF F () Oscillator frequency = 18.432MHz) :
;Pre_scale_Word EQU  00111100B IHO, RENE I, TArg=32,  0.68S
Pre_scale_Word EQU  00111101B B0, JHBNE T, T idi=64,  1.36S
:Pre_scale_Word EQU  00111110B HO, RENE I, Ta =128,  2.72S
;Pre_scale_Word EQU  00111111B HO, JBVE T, TisrAngi=256, b5.44S
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, FHE 7, % JH35), RAMSE G A % NEEYE
SETB  Last WDT_Time _LED_Status ; LA,
s WIGAALE TR 3 H B (R 4R 7R AT RS = 1
CLR  WDT_TIME_LED cEHE AL, REE T R R R AT
MOV  WDT_CONTR, #Pre_scale_Word JAZNE T
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WAIT1:
SIMP  WAIT1

AEAPATAIER) (A1) S5 T 103 2 AL

‘WDT_CONTR.7 =1, B 1M E N, #JEzh, RAM HICNEARAS, KB LA E

WDT _Reset:
CLR  WDT FLAG_LED

JB Last WDT_Time_LED_Status,

ETESRL, MEE)
R TR AL, M TV R AR R AT

Power_Off WDT_TIME_LED

s NTREKFRLAT , R0SEARREAT

AR IR L T R AT B B VOIRZS AT ¥ E WDT_TIME_LED 47,

A EIREARREUE K, LIS KA

CLR WDT_TIME_LED

CPL Last WDT_Time_LED_Status
WAIT2:

SIMP  WAIT2
Power_Off WDT_TIME_LED:

SETB  WDT_TIME_LED

CPL Last WDT_Time_LED_Status
WAIT3:

SIMP  WAIT3

END

VKR T AR A5 A I S AT
T TS U TR AT L VORAS BUR

AEAPAT AR ((FHL) . S5 T 103 2 AL

s ERSEAR VI KA 14003 S P T 75 T
DR T VA N TRIR 2 AT (9 _E— UOIRAES R U

EAPATAIER) (A1), S35 T = AL

36 T I L R T AT PR ]
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215 REHMEMIRBEHNEN

PR AT

e

WHE T TR AL

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

iE i HIRESETIHI =

SRS M REFE X 0000HAL TR EL 1A

A R 2 A TH PR
~ . B XFISP._ CONTR%Y . ~
f}?ﬂm A o ~ /2% /\é E I\ G 1
Jash &AL 1B N 20H " A ﬁ%ﬂ 3 MFH PR T [X 0000H Ak FF 46 B B 0T
N AP
§=X DA
B XTISP_CONTRE | &l RGN RGISPI IR 7 X IR AT 2
TEREIENGOH AR |7, KA B &9k ISP F a2 e, &%
B=X0A SR PR X AT R
I . 221 R G5 R GE1SP s 1 FR T X T HA AT 72
AEEhEN | RGERE =
R RBIR Ea}@i;ﬁ;g S RS A ISP F i ST, 28

AR R XAT R

P 0 L A T R A ]
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2.2 STC90C51RC/RD+Z&%I & B H A& BIER
—(NEZHFHEBRER, TXHEZRER

STC90C51RC/RD+ R 51| # i L AT LLig 472044 B A A LA RS AIR I HE, e A1 SN
Mg, IE% TAERR T, STCI0C51RC/RD+Z A 5 F HLA HL R THEE £ 4mA ~ TmA, Tl
FRE S (1 B THFE /2 <0.1uA, 25 PRAR 3 CREDSCAN B4 i e ASE5X0) T 1 284 T A2 2mAA.

2 DR R b RS ST 8 N El YR 1) 5 A7 SR PCONRIAH LA 4% il . PCONTF A7 2% € S

‘F:

PCON (Power Control Register) (A~w] {7 F-41)

SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO
PCON 87H name | SMOD | SMODO POF GF1 | GFO PD

POF: LHIEfMbREL, FLHIUZHE, L%’Euﬁiuﬁl BRSO .
KB BRI EREL GRS , RAMBE A MR AN AE 5 AR E AL, TN
A VR EAL, ERBA R LB HAbE AL, FHER AT J5 R A

FERIIRARE R, I
POF/PCON.4/2 75 /1

\

AN FBh B AT,
ﬁ%l‘]é@ﬁiﬁ,
FPOFIEFO Eﬁ;ﬁ@é
F Wi A AR

D: RILELN, 3t APower Downtbizt, HJ 14k W b T BT P i e i, 2 A\ 4
R, I E IR, BT ERShCPU. sEIN &, BT DT R iz L TR, RF
SRER WAk S: TAE . B AT s AN T i, rh bR [l E, GREEHATIRFE .

R HIRR S, R Dh#E<0.1uA.

GF1,GF0 : P/l TAEfbREAL, P ] UERAEH
SMOD, SMODO0: 5HE#EHITR, 5 O0FxK, TEHMENH
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2.2.1 FEHBERR/[EHERER

J4PD/PCON.1E K1, B WK APower Down (FaiHR) #55, Rt EyER.
ARG, PESE BER, TR EE, CPU. JERTES. BT, AT &I T,
AR W AR TAE o Gn SRR A I P B AR VF R R A R T, DU R R R T 4R T AR,
MG I TAE . HEAFERUS, FrA /O . SFRs CRERE I At 75 17 %) 4 Rr ik N\ st e 5 X B A8
—ZIHPREAAE

AT CPU M J51 Hi 5 2 nde i (1) #0304 B A - INTO/P3.2, INT1/P3.3,INT2/P4.3, INT3/P4.2

4k, AN AL AEMCU B AR e i, A2 A7 MR B S FOMCUKE MR - 2 7 110000 H A I
GRIEH TAE.

B R GETC AR v W UEORE R UM ft RS SO RIS, T ) P R R I I e A

110 — +— INTX
|Z 3000 _Y_I | iZl
0.1uF C1 SMO
/ORI /KI Rl <—— b msich
HhL Tk

P78 A VO VB S fic B M /5 ERrRHOF B R, B f Rk 4 ke ACLTE i
FES R HLE Nt Fi SR AT, K45 R B /O TR AIG, T Pl 6 F BELR 125 % i Fl 28 C LK
Hio A CLIF BB/ 770, VI, AR ITINT X2 7™ 4R — AN R BEVE i i, AT B 2 ek 5
Fi HUAA B A 2

2.2.2 #HERN/IFNERBRGIIERF (CRILCH)

1. CiEF:

/%] FH A1 F T Ro 1) 4 E R i 461 R */
I* */

[* --- STC MCU International Limited */

% - ;R STCOOCSBAD F 1| # F WLt 41 e T MR LS, oo */

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

[* --- Fax: 86-755-82905966 */

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

* --- Web: www.STCMCU.com */
P SREEAERE e oh A BRSO b 5| AR T */
PUEERE P R B E TRy AT 1 STCRY Bk AR ¥ *

* */

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

shit 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

shit Is_Power_Down_LED_INTO =P177; /IPower-Down wake-up LED indicator on INTO

shit Not_Power_Down_LED_INTO =P176; //Not Power-Down wake-up LED indicator on INTO
shit Is_Power_Down_LED_INT1 = P175; //Power-Down wake-up LED indicator on INT1

shit Not_Power_Down_LED_INT1 =P17; /INot Power-Down wake-up LED indicator on INT1
shit Power_Down_Wakeup_Pin_INTO =P372; [IPower-Down wake-up pin on INTO

shit Power_Down_Wakeup_Pin_INT1 =P373; /IPower-Down wake-up pin on INT1

shit Normal_Work_Flashing_LED =P173; //Normal work LED indicator

void Normal_Work_Flashing (void);
void INT_System_init (void);

void INTO_Routine (void);

void INT1_Routine (void);

void main (void)

{
unsigned char j=0;
unsigned char wakeup_counter = 0;
/[clear interrupt wakeup counter variable wakeup_counter
Begin_LED =0; [Isystem start-up LED
INT_System_init (); /lInterrupt system initialization
while(1)
{
P2 = wakeup_counter;
wakeup_counter++;
for(j=0; j<2; j++)
{
Normal_Work_Flashing( ); //System normal work
}
Is_Power_Down = 1; //Set this bit before go into Power-down mode
PCON =0x02; //after this instruction, MCU will be in power-down mode
/lexternal clock stop
_nop_();
_nop_();
_nop_();
_nop_();
}
}
void INT_System_init (void)
{
ITO =0 /* External interrupt O, low electrical level triggered */
I ITO =1, /* External interrupt 0, negative edge triggered */
EXO0 =1; /* Enable external interrupt O
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IT1 =0; /* External interrupt 1, low electrical level triggered */
I IT1 =1, /* External interrupt 1, negative edge triggered */
EX1 =1; /* Enable external interrupt 1
EA =1; /* Set Global Enable bit
}
void INTO_Routine (void) interrupt O
{
if (Is_Power_Down)
{
/Ns_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 O Power-Down wake-up LED indicator */
}
else
{
Not_Power_Down_LED INTO=0; /* open external interrupt 0 normal work LED */
while (Power_Down_Wakeup_Pin_INTO ==0)
{
/* wait higher */
}
Not_Power_Down_LED INTO=1; /*close external interrupt 0 normal work LED */
}
}

void INT1_Routine (void) interrupt 2
{
if (Is_Power_Down)
{
/Ns_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)
{

}
Is_Power_Down_LED_INT1=1;
/* close external interrupt 1 Power-Down wake-up LED indicator */

/* wait higher */
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}
else
{
Not_Power_Down_LED INT1=0; /*open external interrupt 1 normal work LED */
while (Power_Down_Wakeup_Pin_INT1 ==0)
{
/* wait higher */
}
Not_Power_Down_LED INT1=1; /*close external interrupt 1 normal work LED */
}
}
void delay (void)
{
unsigned int j = 0x00;
unsigned int k = 0x00;
for (k=0; k<2; ++k)
{
for (j=0; j<=30000; ++j)
{
_nop_();
_hop_();
_hop_();
_hop_();
_hop_();
_hop_();
_hop_();
_nop_();
}
}
}
void Normal_Work_Flashing (void)
{
Normal_Work_Flashing_LED = 0;
delay ();
Normal_Work_Flashing_LED =1,
delay ();
}
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2. ICYRIEFF:
s 3T A S v BT M i AR R L I 1 )

B R o R R o R R e R A e o R R R o Rk Rk S R R R R R R R R R R R R R R Rk e

;Wake Up Idle and Wake Up Power Down

B R o R R o Rk e R e o R o Rk R o Rk R Rk S R R R R S R R R R R R R R R R R Rk e
’

:/* --- STC MCU International Limited */
/% - {§ 7 STCOOCSBAD £ 51 . F L H 15 HH TR 44 LB oo */
;/* --- Mobile: (86)13922805190 */
:/* --- Fax: 86-755-82905966 */
:/* --- Tel: 86-755-82948412 */
J/* --- Web: www.STCMCU.com */
P B e oA B SCE A 5| AR T */
SPVETERR P HH B Z R WA T STCHY Bk A AR 7 */
;/* */
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
main:
MOV R3, #0 ;P1 LED increment mode changed
;start to run program
main_loop:
MOV A, R3
CPL A
MOV  P1, A
ACALL delay
INC R3
MOV A, R3
SUBB A, #18H
JC main_loop
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MOV  P1,
CLR ITO
; SETB ITO
SETB EXO
CLR IT1
; SETB IT1
SETB EX1
SETB EA

#OFFH ;close all LED, MCU go into power-down mode
;low electrical level trigger external interrupt 0
;negative edge trigger external interrupt 0
;enable external interrupt 0
;low electrical level trigger external interrupt 1
;negative edge trigger external interrupt 1
;enable external interrupt 1
;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
; NOP
; MOV PCON, #00000001B ;Set IDL bit, idle mode (IDL = PCON.0)
MOV P1, #0DFH ;1101,1111
NOP
NOP
NOP
WAIT1:
SIMP  $ ;dynamically stop
END
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EIF FESRATIRINGE S 785 (SFRs)

STC90C51RC/RD+ R 51| 51 | ML (1) FE T 17 it # F1 IR A7 il 2% /& 75 H A S7 4w B 1. STC-
90C51RC/RD+Z B B4 P ALBR T LA i) F - FlashfEfig 245, 38 AT LAY 19 64K B 1) 4P ¥ L 5 47 1
%o STC90C54RD+F FI| H Jy AL A & A 12807 15 AL Ha A7t 2%,  H AR BEANZ 45 EER 4y AN
A2 A - Y EERAM (25677 15) Al 9 FERAM (10247 45) o 1iiSTCI0C51RC £ 41 51 F LN
B2 B AE ik 2y, HAE B RN 4 0 W bk 25 1) Y FERAM (2565 F1) AT A
Y ERAM (2567717) . STCI0C51 Z F1 5 5 LN &6 R G 256 7 17 M EIE /225 . 73 4b, STC-
90C51RC/RD+ZFIH 5 HLIL v] LA I 7E v A7 J& 164K B AN £ H A7 fiti 25 - BLLLSTC90C54RD+
AUV WA, 5 5 BIFE AT 2 A AR A7 25 -

3.1 IEFTFiEsE

RS TABUH PR . B EREEEE . STCI0CSLAT B A HL AR T
AK~B1KZ T FIFlashf2 B /7 2% . STCO0CS1 AR 4 & A 5 i HLA B N FE e Flash A7t 2% A 3l
WU R R TR

3FFFH Type Program Memory
16K STC90C/LE5L 0000H~OFFFH(4K)
Program Flash STC90C/LES2 0000H~1FFFH(8K)
Memory STC90C/LESIRC 0000H~0FFFH(4K)
(4K~61K) STCO0C/LE52RC 0000H~1FFFH(8K)
STCOOC/LE53RC | 0000H~33FFH(13K)
0000H STC90C/LE12RC 0000H~2FFFH(12K)

STCO0C54RD+EE P ML FE 5 474 52 STCO0C/LE54RD+ | 0000H~3FFFH (16K)
STCO0C/LE58RD+ | 0000H~7FFFH (32K)
STC90C/LE510RD+ | 0000H~9FFFH(40K)
STC90C/LE512RD+ | 0000H~BFFFH(48K)
STCO0C/LE514RD+ | 0000H~DFFFH(56K)
STC90C/LE516RD+ | 0000H~F3FFH (61K)

BRMEAE, BF i (PC) A% N0000H, MO000H B uH IEIATHE T -
STC90C51RC/RD+H 5 HLA FEAS| I SH1 78 517 1) F A FE I A0 2830 2 V5 ) Y MR P A7 i 58«
MEAS| s B S, 6 T-STCO0CS IRC/RD+E Fr L1 46 1 1ol Fr A R A7k 9%, 24 PCIA Py 258
o MR AR AR RSO N, RS B Bh B AMETAE A5 . LASTCI0C54RD+H 5 #l
A, M EAT] B S, B L S A TR R AE S BRI 0000H A T TF I BT FE R, 24
PCI A 25 41 SFFFHIN R 4% H sh s B F AME P A7t as H T 2o LIS A ERFR PP A7 il a5 (1) sk A
40000745 .
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T3 A0 T AR S AR T N C1 bl CORR A B ) ) A T AR P A2 s ot TEREF At e,
BEAS A — N[ N Dbk, R A SRR R RS, R LS B Bk 2 AE
(A I N Ik 2o AT R T AR AR W01 T IR 55 F2 5 N I Bk 2 0003H, 72 B 2%/ 1H 33
O 7 IR 55 F2 15 AN 11 i hik 2 000BH, #0358 H W7 1f¢ v W7 R 45 F2 2 O N T b ik 2 0013H, 5 A 4%
/R TR AR B AR S5 FE A FOON I Mol 2 001BHES . §E 2 () Hh Ik AR 45 F2 3 N 1 b il (o B i) o)
DL BB ) R T B o T A AR R TN ) bk g TR R X (R (82715 R, — AR L N AR
SERE R W AR SSFERT, DR, — R v Wi o 7 (0 ik [X SR A7 — 2 Sk M e R 16 4, TR AR
AF T T R 55 F2 7 1) 25 18] 0T

T2 Flash 7t 8% 1] R4k e EmFE IR 5 105k LA b, 3 T3 A i RS T A 7 (8 1

3.2 HREF#ER(SRAM)

STCO0C54RD+ Z 41 51y L HBEE Al T 1280 FFIRAM, 0] F F- A7 HURE 7 #1047 1 A ) &5 B AN
TREBE . N ESER A As A P EE AN 45 A0 40 AP k25 ] - Y EBRAM (2567 41) AP 3
JERAM (1024F75) » 14k, STC90C51RC/RD+ Z 41| B i HLIA AT LA [a] 78 1 4N F@ [ 64K B AN B 4
PEAF 2%

3.2.1 HNERAM

P EERAMAL 2564, T4 N34 : K128 F5RAM (5454580513 A) . =128F %
RAM (Inte | 7E8052FR ¥ & T =128 F FIRAM) SR Ik DI BB 27 A7 # [X o R 128747 I U H A7 fifs s B T
BT ] A T 0. S128 1T RAM S REIR D g B A7 #s X S AR [R) @ bk v e, #4
FH80H~FFH, Hihik 25 (8] EARSUALEE B, EWRE E RS, 3 @ i A [F] i 541k 7 Ao BLIX
I7. 128 FTTRAM KA BERIEEFHhE, KRR IhREwr A4 X Rl 8234k

WESRAMPI 5 M 00~ B s, sk v e & 00H~FFH.

) 7FH
#1287 #%%F%Egﬁ%&
HHRAM - ~
gg CIEVASS:NES
i o THEL 3 1FH
M #RAM 18H £ o
TAEH 2
” 10H -
4
P8 RAM N o
00H L_LfE4l 0
{12871 P1 HIRAM
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K128 F I RAMB FR I FHRAMIX o 38 FHRAMIX )R] 43 8 TAE A a Al X, w7 F-hkX, HF
RAMIX FIMEAR X o T AF 2717 2% 20 [X ki MOOH~1FH3L32B (F2745) 87T, 43 N4 (B — 4 Ry —
M randl) , BHAENSM N TAEZA74s, H53AR0 ~ R7, (HJE TANFRYHE 2 H. @
A TAE S ged, Al LAREHEROHE . RO~R7EH H K 2r /72, $RAt42] 2 N1HAEAR
WBH . FEFIRE T PSWEH 23 IRSIAIRSOLL & v 58 24 i () TAE - 77 85 4 . W N THPSW
FALRMIANAE . AL T 0k X bl M20H ~ 2FHAE 164N 45 70 . 20H~2FH B 76 BE 1] [ 37 38 RAM
BRI AR B ] AR BT AT — o A RAF EY,  3R12847, BT X R ) Mk i
00H~7FH. {7 tihkyE FE Z200H~7FH, PERAMIK 128771 kbt /2 00H~7FH; MANEE, —
E: 1002 oy o< 3 PO M (7l e = S 7 NV 9 | PO V< 1 = T DSt O VAT (T A N2 1 e = T P
—ANFATHIE, EREFPERARRIES X 2. N EBRAMA i 30H~FFH B 7T 2% F 7 RAMAI HE A%
X o —ASALMIHEARTREN (SP), M THamHERIX . A NLEAE, HEARTRESPNOTH, FaM T
TAEZFAF A HOFIRT, [RIUL, HH P VIGGALRE T # N SPIE B VIME, — M B 7E80H LA I HR
JCNH

PSW : BFREFEFR (TS
SFR name | Address |  bit B7 B6 B5 B4 B3 B2 B1 BO

PSW DOH name CY AC FO RS1 RSO ov F1 P

CY : FrEN . HATIMEEEN, Mg RIBTACE B4, BT I8 s i A A i
CYN1; 22 N0

AC : HECZHBIAL. FEAT IV SR, HB3 A BN, ST IR IS FB3 A AR, ACHT;
2 N0. VB A bR EACKH B BN T EFBCDRS Nk JiEiE H A%,

FO : MR ENO,

RS1. RSO: TAFAFAEARHMERAL, WFER

RS1 RSO YRS B AE % A7 48 41 (RO~R7)
0 0 02H (00H~07H)
0 1 14 (08H~OFH)
1 0 220 (10H~17H)
1 1 34 (18H~1FH)

OV : i AR &N,

Bl : fREENL

F1: HFPfrEIL.

P i ZHEAREAL. SR ESIE AR B INSRACCH A ZH (1 E . Wi B AngRACCH 1A
BONEEL WPEL; 4 BINESACCH AN BON B E (BFE0MN) I, PRS0

HEFFE T (SP):

WA AREN & — 8L L A A7 8% B e I HERR T /E N RAMBR I B . RA BN S,
SPHIUEALALOTH, (A3 HEAR S L HOSHIE LI 4f, 5 FE08H~1FH S G/ & T TAE A /7 a4
1~3, FAEREFBH T XX, I 44T SPAE 48 Jy80HEL B K A . STC90C51RC/
RD+ 251 LA WL HERR & 1) EAE K, BB EUE IS NHERR 5, SPR A K.
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3.2.2 WE BRAM (W32 E2ER, B4 E2INER, AMOVXifa)

STCO0C54RD+5. F L W BR T 256 F I HRAMAN, IEERKL T 10247 I I
RAM, HbdikE /& 0000H~03FFH. 1 in] PN HB9 FERAMAY 7 VA AL 85805 1 5 AL U ] #1554 FERAM
7 A ], (HRASSEMPOT . P21, P3. 6. P3. THIALE. Y 4aiB=, WY ERAME T
MOVXFE 4], BIfEF” MOVX ~ @DPTR”E#”"MOVX @Ri"$§4Vji. ECIESFH, wlff
Fxdatafs B/ RBEIA], 0”unsigned char xdata i=0; 7.

R LA FERAMAR 75 1T LA 1] 52 4 B 75 47 % AUXR (it A8EH) H FIEXTRAMA 425 il o
STCI0C51RC/RD+/AD/PWMAR I H Fr AILBOS L EE AL 7 FERAMAE B S 2% IEALESi i Rk T RE 27 17 4%

Mnemonic| Add Name 7 6 5 4 3 2 1 0 Reset Value
AUXR [ 8EH [Auxiliary Register - - - - - - | EXTRAM | ALEOFF | xxxX,xX00
EXTRAM: Internal/External RAM access P EB /4 ERAMAR HX

0: PNFEEY JEMIEXT RAMA] DAAFEEX.
RD+ZA 51 5. F HL
7E00HZ3FFHEA TG (1024 774) , 48 FHMOVX @DPTRIE A7 ], it 400H ) Hbdik- 2% [a]
SR T AN ERE A7 2 (Fr400HHIG) , MOVX @Ri H A& 15 7] 00HFFFHEL G
RC &RFIH A HL
ZEOOHZFFFHEA 7T (2565715) , {1 FIMOVX @DPTR#E 417 7], #3 10OH () it 11k 4[]
KRV ) AR ERE A7 A (B 100HHLIT) , MOVX @Ri K BV M O0HFFFHER T

1: External data memory access. APEEEHEAENEISAEHN
AMER B AT 2R AT, 251015 1] Y EBH FERAM,  LEEFMOVX. @DPTR / MOVX @Rif
1§ I [R] X38.8052 5 F 1L

OXFFFF FFFFH
AT RAM
63KB
S RAM
64KB
0x0400
O0x03FF
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
ALEJEVn HH B 58 (¥11/6 St JRATA AT 5 70 1 20 B I, 756 B i e 4y i 8 72 10 1/3
) ESERE)
1: ALE is active only during a MOV X or MOVC instruction.
ALEAEATMOVX or MOVCHR &I A i Hif5 5, 4Pk 2. FRAR T R GRS HENT

TN, FEVT IR AR FERAMZ R, IR T E e % F P R e Bf ZESTC- ISP w2 28 vh
WHE, RN EAUX-RAMVI A, 40 K B s

WEIFIAI | g ke | BEmEEEs | T
RTS8 FHIMCUPY #B B9 FERAM

(V] {ERERT GIREE E, =
R AERYT RERAMAT

R A ‘ iy
| B AR LS 1 ANEE: YR FERAMAN FT
V| FIERY FERANR] A

[] aLERHIFR{EF4. 50
7] o BatAd, FL.0/FL. 190/ 0A R 263
[T T T#i R P12 FER4Ehs F FIEEPROME

m

] e B RMR RIS
AR stz A RiEIE TS _
[ reme | e [ EEmE

| A TINCUIIR ] | A | EEUA |3 B -

RIS QLG

Ui W] 9359 i FEXTRAM
CHTE R R DY RE AR R B g 7 50

AUXR DATA SEH:; a3 AUXR  FEQU 8EH X
MOV AUXR,  #00000000B; EXTRAMAZIEN” 07, Hsz EE G AN 07 .
:MOVX A, @DPTR / MOVX @DPTR, AFE2 115 [n) 54 & IEXTRAM

:RD+ %14 (00H - 3FFH, 3:1024 =#7%)
:RC Z%124 (00H - FFH, $£256 ==77)
MOVX A, @Ri / MOVX A, @Ri #54 A BELFEVT [ N HF Y i [EXTRAM
AFFHICEE S RD+ R4 HBETI R Y B EXTRAM (00H — FFH, 3£256 #75) ;
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G A BT R A EXTRAM

MOV DPTR, #address
MOV A, #value
MOVX @PTR, A
S B N BT AEXTRAM
MOV DPTR, #address
MOVX A, @PTR
RD+ R
; W #address < 400H, JWIZEEXTRAM A7Jy” 07 I, Vji4)8 BAENES, 24 EAESMBK)
JFEEXTRAM

o B #address >= 400H, N V5 R EANEY EIRAM 51/0 %5[A] (400H-——FFFFH)

RC Z7

o W0 #address < 100H, WIZEEXTRAM £72597 07 B, V503 AN SR, 25 SRR
JEEXTRAM

o WR #address >= 100H, N V5 R EANEY B IRAMEL /0% /] (100H-—FFFFH)

A% 15 ) N AR R EXTRAM |, DA 1 28

MOV AUXR,  #00000010B; EXTRAMFEHIALE N 17, 2215 MIEXTRAM, ARG i 98

HEH P KRG NINRY R T1/0 80&H Rk ZiEL ARAM X, A1 5T R

EXTRAMGZ # b bl A b, B BN 17, 28 15375 10 N B 97 J FIEXTRAMER 7] LA 7.
KELE -

HSLAFH B BAUXR 27 733 B AJ B3 FIMOVX. @DPTR 484Uy I ks Y 35547 FEE FOEXTRAM, i st

RAMZS 8], ¥4 1) 40207, W5 R G8/M 17 SRAM, T S2BRAd B (9 22 18] /N T-1024/256 - 2745, 1)

AT E 4 ILSRAM 48 2, HLln4s 2:STC62WV256, 15620256, UT6264 %5, H AN MOVX A,

@Ri / MOVX @Ri, A F&A L FH FE IEXTRAM, X FE H G814 101256 775 I FEEXTRAM,

(ECIESYEAENEYIF &N

B RGIEEZE (C 1IBEF) -
/% Vi e T FIEXTRAM */
/% RD+ Z%1K(00H — 3FFH, 3£1024 =454 FEIEXTRAM) */
/* RC Z5124 (000 — FFH, 3256 54 JEHIEXTRAM) */
/* BRI R AT AR A (C 1B ) */

sfr AUXR = 0x8e /U AS T 5 B AUXREEAS FH 7 BHAUXR */
AUXR = 0x00; /%0000, 0000 EXTRAMAZ{H0, Hesi B SALIN AT 0 */
unsigned char xdata sum, loop counter, test array[128];

/* KRR xdata BIR]ELEEYT A A R HOEXTRAMs/
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[ IR NIRRT REIVEXTRAM s/
sum = 0;
loop counter = 128;
test arrayl0] = 5;
/* ﬁmﬁ%%#%mmmm %/
sum = test arrayl[0];

/* RD+ Z4:
IR #address < 400H, JWZEEXTRAM fi70y”

BB LEXTRAM
iR taddress>=400H, M=

07 I, ViRYHE EAENES, 2 B

SV B AN R AIRAM BRT/0%3 4] (400H-FFFFH)
RC R7:
W #address < 100H, WIZEEXTRAM fiiA”
R ILEXTRAM
R #address>=100H,

07 I, Ui¥E NS, #4E LAESL

ST R AR R IRAM 51,/043 8] (100H--FFFFH)

*/
AR BV A N YT IOEXTRAM, DL i 58
AUXR = 0x02; /% 0000, 0010, EXTRAMGZ %8 17, 25 1L 17 M EXTRAM, LARG i 2¢+/
HEH P RGRCNANSY B T1/0 808 &g 2 R X, B 5 PR T R T
EXTRAMIZ 45 _FAMhoe, Ui BB " 17, 2237 38 B IEXTRAMEE AT L 1.

AUXRAE R 5 & o

FriERE, BEEREH “MOV  AUXR, #data” £5, MAZEHSEZOEED “8, 5, AK”
KoMt A LR, 2, SR BEAE, SR EED s, 5, AKR”, &A%
FERIBE

KT NEP FERAM:

— RN EEAE TSP #RE e i it e 158 5 A L P B9 JRERAM, - DR AL AT FH V2 B AT JE B 2 SR VR il
¥ FERAM, 47 J5AUXR. 1/AUXR. EXTRAM = 0, e 3856 B b P9 397 RERAM, ) AR 2«

TEISP T #iFE 7 iy i % TEISP 87 I i

“ RV IR N T FERAM” CEE L7 iR P FERAM”
AUXR. 1/AUXR. EXTRAM = 0 S SRV n] YT FERAM AR LV A YT FERAM
AUXR. 1/AUXR. EXTRAM = 1 SRR b A T R RAM ST FRVEVT 1) Y 3T R RAM

P 0 L A T R A ]
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STCIOC51RC/RD+Z A B i (L 4 R RAME /R A2

;/* ——  STC International Limited */
;/*% ——  STC Wksk~F Wit 2006/1/6 V1.0 */
;/% —— J#Hzx STCIOCHSADZ A B AL MCU PN #8d FERAME 7R FE */
:/% —— Mobile: 13922805190 */
:/* ——— Fax: 0755-82905966 */
/% —— Tel: 0755-82948409 */
/% ———  Web: www. STCMCU. com */
/% ———  RJEIRFESTAESTC-ISP Ver 3. 0A. PCBI F#4wfs T H EuliEst —————— */
/% - WREAERE P AR, WEERE T v E B T STCR R AR */
P/ —— A REAE R | AR, WA SCE PR T STCR) BB KR */
#include <regb2.h>

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

sfr AUXR = 0x8e;
sfr AUXR1 = Oxa2;

sfr P4 = 0xcO0;
sfr XICON = OxeS8;

sfr IPH = 0xb7;

sfr WDT CONTR Oxel;
sfr ISP DATA = 0OxeZ;
sfr ISP ADDRH Oxed;
sfr ISP ADDRL = Oxe4;
sfr ISP CMD = Oxeb;
sfr ISP TRIG = 0xeb6;
sfr ISP CONTR = 0Oxe7;

sbit ERROR_LED= P1°5;
sbit OK_LED = P1°7;

void main()

{

unsigned int array point = 0;

/% MR EZH Test array one[2048], Test array twol[2048]%/
unsigned char xdata Test array one[2048] =

{

0x00, 0x01, 0x02, 0x03, 0x04, 0x05, 0x06, 0x07,
0x08, 0x09, 0x0a, 0x0b, 0x0c, 0x0d, 0x0e, 0x0f,
0x10, 0x11, 0x12, 0x13, 0x14, 0x15, 0x16, 0x17,
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0x18, 0x19, Ox1la, 0x1b, Oxlc, 0x1d, Oxle, 0x1f,
0x20, 0x21, 0x22, 0x23, 0x24, 0x25, 0x26, 0x27,
0x28, 0x29, 0x2a, 0x2b, 0x2c, 0x2d, 0x2e, 0x2f,
0x30, 0x31, 0x32, 0x33, 0x34, 0x35, 0x36, 0x37,
0x38, 0x39, 0x3a, 0x3b, 0x3c, 0x3d, 0x3e, 0x3f,
0x40, 0x41, 0x42, 0x43, 0x44, 0x45, 0x46, 0x47,
0x48, 0x49, 0x4a, 0x4b, Ox4c, 0x4d, Ox4e, 0x4f,
0x50, 0x51, 0x52, 0x53, 0x54, 0x55, 0x56, 0x57,
0x58, 0x59, 0xbHa, 0x5b, 0x5c, 0x5d, 0x5e, 0x5f,
0x60, 0x61, 0x62, 0x63, 0x64, 0x65, 0x66, 0x67,
0x68, 0x69, 0x6a, 0x6b, 0x6e, 0x6d, 0Ox6e, 0x6f,
0x70, 0x71, 0x72, 0x73, 0x74, 0x75, 0x76, 0x77,
0x78, 0x79, 0x7a, 0x7h, 0x7c, 0x7d, 0x7e, 0x7f,
0x80, 0x81, 0x82, 0x83, 0x84, 0x85, 0x86, 0x87,
0x88, 0x89, 0x8a, 0x8b, 0x8c, 0x8d, 0x8e, 0x8f,
0x90, 0x91, 0x92, 0x93, 0x94, 0x95, 0x96, 0x97,
0x98, 0x99, 0x9a, 0x9b, 0x9c, 0x9d, 0x9e, 0x9f,
0xa0, Oxal, Oxa2, Oxa3, Oxa4, Oxab, 0xab, Oxa’,
Oxas8, 0xa9, Oxaa, Oxab, Oxac, Oxad, Oxae, Oxaf,
0xbh0, 0xbl, 0xb2, 0xb3, 0xb4, 0xbb, 0xbh6, 0xb7,
0xb8, 0xb9, Oxba, 0xbb, Oxbec, 0xbd, Oxbe, 0xbf,
0xcO0, Oxcl, 0Oxc2, Oxc3, Oxc4, Oxch, 0xco, 0xc7,
0xc8, 0xc9, Oxca, Oxch, Oxcc, Oxcd, Oxce, Oxcf,
0xdo, 0xd1, 0xd2, 0xd3, 0xd4, 0xdb, 0xdo, 0xd7,
0xd8, 0xd9, Oxda, 0xdb, Oxdc, 0xdd, Oxde, 0Oxdf,
0xe0, Oxel, Oxe2, Oxed, Oxe4, Oxeb, 0xeb, Oxe’,
Oxe8, 0xe9, Oxea, Oxeb, Oxec, Oxed, Oxee, Oxef,
0xf0, 0xf1, 0xf2, 0xf3, 0xf4, 0xf5, 0xf6, 0xf7,
0xf8, 0xf9, Oxfa, 0xfh, Oxfc, 0xfd, Oxfe, 0xff,
0xff, Oxfe, 0xfd, Oxfec, 0xfh, Oxfa, 0xf9, 0xf8,
0xf7, 0xf6, 0xf5, 0xf4, 0xf3, 0xf2, 0xf1, 0xf0,
Oxef, Oxee, Oxed, Oxec, Oxeb, Oxea, 0xe9, Oxe8,
Oxe7, 0xeb, Oxeb, Oxe4, Oxed, Oxe2, Oxel, 0xe0,
0xdf, Oxde, 0xdd, Oxdc, 0xdb, Oxda, 0xd9, 0xd8,
0xd7, 0xd6, 0xdb, 0xd4, 0xd3, 0xd2, 0xdl, 0xdo,
Oxcf, Oxce, Oxcd, Oxcc, Oxch, Oxca, 0xc9, 0xc8,
0xc7, 0xco, Oxch, Oxc4, Oxc3, 0Oxc2, Oxcl, 0xcO,
0xbf, Oxbe, 0xbd, Oxbc, 0xbb, Oxba, 0xh9, 0xb8,
0xb7, 0xb6, 0xbb, 0xb4, 0xb3, 0xb2, 0xbl, 0xb0,
Oxaf, Oxae, Oxad, Oxac, Oxab, Oxaa, 0xa9, Oxa8,
Oxa’, 0xab, Oxab, Oxa4, Oxad, OxaZ2, Oxal, 0xa0,
0x9f, 0x9e, 0x9d, 0x9c, 0x9b, 0x9a, 0x99, 0x98,
0x97, 0x96, 0x95, 0x94, 0x93, 0x92, 0x91, 0x90,
0x8f, 0x8e, 0x8d, 0x8c, 0x8b, 0x8a, 0x89, 0x88,
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0x87, 0x86, 0x85, 0x84, 0x83, 0x82, 0x81, 0x80,
0x7f, 0x7e, 0x7d, 0x7c, 0x7b, 0x7a, 0x79, 0x78,
0x77, 0x76, 0x75, 0x74, 0x73, 0x72, 0x71, 0x70,
0x6f, 0x6e, 0x6d, 0x6ec, 0x6b, 0Oxb6a, 0x69, 0x68,
0x67, 0x66, 0x65, 0x64, 0x63, 0x62, 0x61, 0x60,
0x5f, 0x5e, 0x5d, 0x5c, 0x5b, 0xba, 0x59, 0x58,
0x57, 0x56, 0x55, 0x54, 0x53, 0x52, 0x51, 0x50,
0x4f, Ox4e, 0x4d, Ox4c, 0x4b, 0x4a, 0x49, 0x48,
0x47, 0x46, 0x45, 0x44, 0x43, 0x42, 0x41, 0x40,
0x3f, 0x3e, 0x3d, 0x3c, 0x3b, 0x3a, 0x39, 0x38,
0x37, 0x36, 0x35, 0x34, 0x33, 0x32, 0x31, 0x30,
0x2f, 0x2e, 0x2d, 0x2c, 0x2b, 0x2a, 0x29, 0x28,
0x27, 0x26, 0x25, 0x24, 0x23, 0x22, 0x21, 0x20,
0x1f, Oxle, 0x1d, Oxlc, 0x1b, Ox1la, 0x19, 0x18,
0x17, 0x16, 0x15, 0x14, 0x13, 0x12, 0x11, 0x10,
0x0f, 0x0e, 0x0d, 0x0c, 0x0b, 0x0a, 0x09, 0x08,
0x07, 0x06, 0x05, 0x04, 0x03, 0x02, 0x01, 0x00

b

unsigned char xdata Test array two[2048] =

{

0x00, 0x01, 0x02, 0x03, 0x04, 0x05, 0x06, 0x07,
0x08, 0x09, 0x0a, 0x0b, 0x0c, 0x0d, 0x0e, 0x0f,
0x10, 0x11, 0x12, 0x13, 0x14, 0x15, 0x16, 0x17,
0x18, 0x19, Ox1la, 0x1b, Oxlec, 0x1d, Oxle, Ox1f,
0x20, 0x21, 0x22, 0x23, 0x24, 0x25, 0x26, 0x27,
0x28, 0x29, 0x2a, 0x2b, 0x2c, 0x2d, 0x2e, 0x2f,
0x30, 0x31, 0x32, 0x33, 0x34, 0x35, 0x36, 0x37,
0x38, 0x39, 0x3a, 0x3b, 0x3c, 0x3d, 0x3e, 0x3f,
0x40, 0x41, 0x42, 0x43, 0x44, 0x45, 0x46, 0x47,
0x48, 0x49, 0x4a, 0x4b, Ox4c, 0x4d, Ox4e, 0x4f,
0x50, 0x51, 0x52, 0x53, 0x54, 0x55, 0x56, 0x57,
0x58, 0x59, 0xba, 0x5b, 0x5c, 0x5d, 0x5e, 0x5f,
0x60, 0x61, 0x62, 0x63, 0x64, 0x65, 0x66, 0x67,
0x68, 0x69, 0Oxb6a, 0x6b, 0x6c, 0x6d, 0Ox6e, 0x6f,
0x70, 0x71, 0x72, 0x73, 0x74, 0x75, 0x76, 0x77,
0x78, 0x79, 0x7a, 0x7hb, 0x7c, 0x7d, 0x7e, 0x7f,
0x80, 0x81, 0x82, 0x83, 0x84, 0x85, 0x86, 0x87,
0x88, 0x89, 0x8a, 0x8b, 0x8c, 0x8d, 0x8e, 0x8f,
0x90, 0x91, 0x92, 0x93, 0x94, 0x95, 0x96, 0x97,
0x98, 0x99, 0x9a, 0x9b, 0x9c, 0x9d, 0x9e, 0x9f,
0xa0, Oxal, Oxa2, Oxad, Oxa4, Oxab, 0xab, Oxa’,
Oxa8, 0xa9, Oxaa, Oxab, Oxac, Oxad, Oxae, Oxaf,
0xb0, 0xb1, 0xb2, 0xb3, 0xb4, 0xbb, 0xbo, 0xb7,
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0xb8, 0xb9, Oxba, 0xbb, Oxbc, 0xbd, Oxbe, 0xbf,
0xcO0, Oxcl, 0Oxc2, 0Oxc3, Oxc4, Oxch, 0xco, 0xc7,
0xc8, 0xc9, Oxca, 0Oxch, Oxcc, Oxcd, Oxce, Oxcf,
0xdo, 0xdl1, 0xd2, 0xd3, 0xd4, 0xdb, 0xdo, 0xd7,
0xd8, 0xd9, Oxda, 0xdb, Oxdc, 0xdd, Oxde, Oxdf,
0xe0, Oxel, Oxe2, Oxed, Oxe4, Oxeb, 0xeb, Oxe’,
Oxe8, 0xe9, Oxea, Oxeb, Oxec, Oxed, Oxee, Oxef,
0xf0, 0xf1, 0xf2, 0xf3, 0xf4, 0xf5, 0xf6, 0xf7,
0xf8, 0xf9, Oxfa, 0xfh, Oxfe, 0xfd, Oxfe, 0xff,
0xff, Oxfe, 0xfd, Oxfe, 0xfh, Oxfa, 0xf9, 0xf8,
0xf7, 0xf6, 0xf5, 0xf4, 0xf3, 0xf2, 0xf1, 0xf0,
Oxef, Oxee, Oxed, Oxec, Oxeb, Oxea, 0xe9, Oxe8,
Oxe7, 0xeb, Oxeb, Oxe4, Oxed, Oxe2, Oxel, 0xe0,
0xdf, Oxde, 0xdd, Oxdc, 0xdb, Oxda, 0xd9, 0xd8,
0xd7, 0xdo, 0xdb, 0xd4, 0xd3, 0xd2, 0xdl, 0xdo,
Oxcf, Oxce, Oxcd, Oxcc, Oxch, Oxca, 0xc9, 0xc8,
0xc7, 0xco, Oxch, Oxc4, Oxc3, 0Oxc2, Oxcl, 0xcO,
0xbf, Oxbe, 0xbd, Oxbc, 0xbb, Oxba, 0xh9, 0xb8,
0xbh7, 0xb6, 0xbb, 0xb4, 0xb3, 0xb2, 0xbl, 0xb0,
Oxaf, Oxae, Oxad, Oxac, Oxab, Oxaa, 0xa9, Oxa8,
Oxa?, 0xab, Oxab, Oxa4, Oxa3, Oxa2, Oxal, 0xa0,
0x9f, 0x9e, 0x9d, 0x9c, 0x9b, 0x9a, 0x99, 0x98,
0x97, 0x96, 0x95, 0x94, 0x93, 0x92, 0x91, 0x90,
0x8f, 0x8e, 0x8d, 0x8c, 0x8b, 0x8a, 0x89, 0x88,
0x87, 0x86, 0x85, 0x84, 0x83, 0x82, 0x81, 0x80,
0x7f, 0x7e, 0x7d, 0x7c, 0x7b, 0x7a, 0x79, 0x78,
0x77, 0x76, 0x75, 0x74, 0x73, 0x72, 0x71, 0x70,
0x6f, 0Ox6e, 0x6d, 0x6ec, 0x6b, Oxb6a, 0x69, 0x68,
0x67, 0x66, 0x65, 0x64, 0x63, 0x62, 0x61, 0x60,
0x5f, 0x5e, 0x5d, 0x5c, 0x5b, 0xba, 0x59, 0x58,
0x57, 0x56, 0x55, 0x54, 0x53, 0x52, 0x51, 0x50,
0x4f, Ox4e, 0x4d, Ox4c, 0x4b, Ox4a, 0x49, 0x48,
0x47, 0x46, 0x45, 0x44, 0x43, 0x42, 0x41, 0x40,
0x3f, 0x3e, 0x3d, 0x3c, 0x3b, 0x3a, 0x39, 0x38,
0x37, 0x36, 0x35, 0x34, 0x33, 0x32, 0x31, 0x30,
0x2f, 0x2e, 0x2d, 0x2c, 0x2b, 0x2a, 0x29, 0x28,
0x27, 0x26, 0x25, 0x24, 0x23, 0x22, 0x21, 0x20,
0x1f, Oxle, 0Ox1d, Oxlc, 0x1b, Ox1la, 0x19, 0x18,
0x17, 0x16, 0x15, 0x14, 0x13, 0x12, 0x11, 0x10,
0x0f, 0x0e, 0x0d, 0x0c, 0x0b, 0x0a, 0x09, 0x08,
0x07, 0x06, 0x05, 0x04, 0x03, 0x02, 0x01, 0x00
I
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ERROR_LED = 1;
OK LED = 1;
for (array point=0; array point<2048; array point++)

{

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

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

3.2.3 AIYMERY B 64K Bytes (FFTh) #7128
STC90C51RC/RD+ £ 41 H i ML A 1 64KBAM S BUAE A7 28 AN/O LI (IR F . 7 o) A BB %k
PEAEME 2 IE], WRELRDTS 5 245 2K

MOVXFE A1y P e NS, @25 EAEANMBA A N Y R AT 1024 7 TEXTRAMAS, DA b 5% B 224k
2%, PLEBEE FORAE VTR B IR A AN R SRR 2K

&
e - 1 STC90C51RC/RD+ £ 51
MOVX A,@Ri B RSN P ERAM, (8Arihlb) EN Bmse | 1 12
MOVX A ,@DPTR [Z#E FAEAMTHI A AT ERAM, (16673thE) 32N BUmgs| 1 12
MOVX @RiA B IN#siEB i FAEANEBE R N ERAM (847 HhE) 1 12
MOVX @DPTR A |&In#s2t 85 FAEAMR I N9 ERAM (1647 i) 1 12
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3.3 $FIRINREF 775 (SFRS)

REIR T RE 7 A7 4% (SFR) & F SRS Fr 8 & DR B b AT A 3 . il . M W 000 4% 1) 27 A7 48 AR
DAL, R MEFRIIAEAIRAMIX . STCI0CS51RC/RD+ 2 A1) ¥ LA H; Ik Th e 25 77 #% (SFR)
55 P 128 T RAMSALL L F AH R (1 b ik Y, 7048 F BOH~FFH, {HARFIR Th 6 7 47 4% (SFR) 24400
B FhER2 5 ) .

STC90C51RC/RD+# ¥ H i LI FFIR D e 37 A7 2 44 AR St bk B 2 R 3R

0/8 1/9 2/A 3/B 4/C 5/D 6/E 7IF
OF8H OFFH
OFOH B OF7H
0000,0000
OE8H P4 OEFH
x111,1111
OEOH ACC |WDT_CONR| ISP_DATA |ISP_ADDRH | ISP_ADDRL | ISP_CMD | ISP_TRIG |ISP_CONTR |0E7H
0000,0000 | xx00,0000 | 1111,1111 | 0000,0000 0000,0000 | 1111,1000 | Xxxx,xxxx | 000x,x000
0D8H ODFH
0DOH PSwW 0D7H
0000,0000
0C8H| T2CON T2MOD RCAP2L RCAP2H TL2 TH2 OCFH
0000,0000 | xxxx,xx00 | 0000,0000 | 0000,0000 0000,0000 | 0000,0000
0COH| XICON 0C7H
0000,0000
0B8H IP SADEN 0BFH
xx00,0000 | 0000,0000
0BOH P3 IPH 0B7H
1111,1111 0000,0000
0A8H IE SADDR 0AFH
0x00,0000 | 0000,0000
0AOQH P2 AUXR1 Don't use 0A7H
1111,1111 XXXX,0xX0
098H | SCON SBUF 09FH
0000,0000 | XXXX,XXXX
090H P1 097H
1111,1111
088H| TCON TMOD TLO TL1 THO TH1 AUXR 08FH
0000,0000 | 0000,0000 | 0000,0000 | 0000,0000 0000,0000 | 0000,0000 | xxxx,xx00
080H PO SP DPL DPH PCON 087H
1111,1111 | 0000,0111 | 0000,0000 | 0000,0000 00x1,0000
0/8 1/9 2/A 3/B 4/C 5/D 6/E 7IF
S—— I
—_—
m{i%iﬂ: Kﬂ{jﬁiﬂ:
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- =
7% T T I R RS Lsp | HLh
PO Port 0 80H| Po7 | Po6 | Po5 | P04 | PO3 | PO2 | PO.L | PO.O | 1111 1111B
SP HERGARED 81H 0000 0111B
DPTR [DPL|  Bddssr (L) | 82H 0000 0000B
IDPH|  spigsest o) |83H 0000 00008
PCON MR H 2 748 |87H [smop|smopo| - | PoF | GF1L | GFo | PD | iDL | 00x1 0000B
TCON SEI SR 247 2% [88H| TFL | TRL | TFo | TRo | 1EL | 11 | 1EO | 1TO | 0000 0000B
TMOD %Hﬁﬁigﬁﬁ%ﬁ 89H [GATE| o | M1 | Mo |GATE| T | M1 | Mo | 0000 0000B
TLO SEI ZROMR8AL % 17 4% |8AH 0000 0000B
TL1 JE B 2 L8 A 27 7 7% |8BH 0000 0000B
THO JE I 2015801 27 f7 A% |8CH 0000 0000B
TH1 SEIN &5 181 75 174 |8DH 0000 0000B
AUXR HhBh A AEE 8EH| - | - | - | - | - | - |EXTRAM| ALEOFF | xxxx xx00B
P1 Port 1 90H| P17 | P16 | PL5 | P14 | PL3 | P12 | PL1 | PLO | 1111 1111B
SCON B %478 |98H | SMO/FE | SM1 | sM2 |[REN | TB8 | RB8 | TI | RI | 0000,0000
SBUF PO ¥R e | 99H XXXX, XXXX
P2 Port 2 AOH| P27 | P26 | P25 | P24 | P23 | P22 | P21 | P20 | 11111111B
AUXR1 B A7 A1 A2H| - | - | - | - |er2| - | - | DPs |xxxxOxx0OB
IE R r A A |A8BH| EA | - | ET2 | ES | ETL | Ext | ETO | EX0 |0x00 0000B
SADDR | MLt 4% 61 77 77 2% | A9H 0000 00008
P3 Port 3 BOH | P3.7 | P3.6 | P35 | P3.4 | P3.3 | P32 | P3.1 | P3.0 | 1111 1111B
IPH AR S5 24 2 A7 85 2 | BTH |PX3H|PX2H | PT2H | PSH | PT1H | PX1H | PTOH |PXOH | xx00 0000B
1P PR e A A7 RME [BBH| - | - | PT2 | Ps | PTL| PX1 | PTO | PXO |xx00 0000B
SADEN | MALHLhEHEE 2 /7 45 | BOH 0000 0000B
XICON A“Xi"é"ylme”ur’t COH| Px3 | Ex3 | 1E3 | IT3 | Px2 | EX2 | 1E2 | IT2 | 0000,00008

ontrol
T2CON Timegoi?ruor:terZ can [TF2]EXF2 [RCLK[TCLK] EXEN2 | TR2 [crT2 | cPRE2| 1000 00008
T2MOD | Timer/Counter2Mode|COH| - | - | - [ - | - | - [T20E ] DCEN | xxxx xx00B

Timer/Counter 2

RCAP2L | Reload/Capture Low |CAH 0000 0000B

Byte

Timer/Counter 2

RCAP2H | Reload/Capture High [CBH 0000 0000B

Byte
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= o
e sk i s LA K FF 5 s 55t
TL2 Timer/Counter Low Byte| CCH 0000 0000B
TH2 Timer/Counter High Byte| CDH 0000 0000B
PSW | #Jpik&s %74 |DOH| cv | Ac | Fo | rst|Rso| ov | F | P |00000000B
ACC Sinds EOH 0000 0000B

WDT_CONTR| & 1 #I%F 74 |EIH| - | - | EN.WDT|CLR WDT [IDLE_WDT| Ps2 | Ps1| Pso |xx00 0000B

ISP_DATA | ISP/IAP ¥#s %5 472% | E2H 1111 1111B

ISP_ADDRH | ISP/IAP w8 il 75 17 4% | E3H 0000 0000B

ISP_ADDRL | ISP/IAP {&8 i Hii- 75 /7 4% | E4H 0000 0000B

ISP CMD | ISP/IAP fis425478s |ESH] - [ - [ - T - T - [Ms2]MsL] Mso |xxxx x000B

ISP_TRIG | ISP/IAP fix & fih k Zr 47 %% | E6H XXXX XXXXB

ISP_CONTR| ISP/IAPFsH2ifEds | E7H [ISPEN]SwBS[SWRST] - | - | wr2 [wr1]wT0 |000x x000B

P4 Port 4 E8H| - | - | - | - |P43|Pa2|Pa1| Pao |xxxx1111B
B BE 745 FOH 0000 0000B

IR LA N IEB05 1L LS FH 1 — S 25 A7 4«
1. FEFFiTH#E(PC)

FRIF T BB PCLEY) I R AT, AJE TSFRZ . PCFK 1607, J&& 1T kEHITE 44
AT (R 25 A2 . BT ML E B A7 f5, PC=0000H, 5] 8 LM ERF 1 & B T UG HUT 2
o

2. EM=F(ACC)
RINEFACCEBO5 1 H AL B FI A A7 8%, AT 54RA. W TS AR g igis
FAHRAE R s R R

3. BE &=

BAF A AL FIEA L ia H R 215 BNZS AR A8 . MUL ABFE A48 BN 2 AR 25 A7 #eBrh
HISAL TR 5 HUkH e, FrfF i 160 e F R 1 A7 AEAT, S F T AFAEB Y. DIV ABFE4 HIB
FLLA, BEBRRAEAEAT, RBUFBAEBT . 2 AEASBIE 7] LA VR FH B (2 M1 8s .
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4. BFRESFPSW)EERS
SFR name | Address |  bit B7 B6 B5 B4 B3 B2 B1 BO
PSW DOH name CY AC FO RS1 RSO ov F1 P
CY : FREMT. HEATIEIZENS, A IBTA A HEA, BT 28 5 5 A (s I
CYA1; 2 A0
AC : HECIEHBOAL. HEATINRIZ SN, MBI REAL, sRHITIRILIE BB A AL, ACHT;
RZN0. BB R EACK B 2N T E - FBCDRS vk Iy S .
FO @ HFbrELO0.
RS1. RSO: TAEZ /734l Ik, RS1. RSO: T AEZFAF2ed et R

RS1 RS0 HTAEH ) TAE B A7 28 41(RO~R7)
0 0 041(00H~07H)
0 1 1%1(08H~OFH)
1 0 27 (10H~17H)
1 1 371(18H~1FH)

OV : i thAr &N

FO : M PhrENIL

Bl : fREAfL

P ZHESFENL. %R EALIA LRI B ANEEACCT LA B T B e . 05 BomgsAcCH 1A
HONTTH, WPE L 4 R nssAcCH BB E (B FE0N) I, PAZA0

5. #1585 (SP)

WEARARE & — 8L H W 748 . B HERR TR P STRAMBR HH I B . RAERNG,
SPHIUEALALOTH, (A3 HEAR S HOSHIE LI 4h, HFE08H~1FH G/l & T LAE 7 a4
1~3, HERF R RIX X, )5 4 SPAE 22 9 80HEL B K fR{E N B . STC90C51RC/
RD+ R 51 B A WL HER S 1) B A KR, BIDR B e AN HERR S, SPY 24 K

6. H#EHEET(DPTR)

B 45 4F (DPTR) &2 — AN 1641 L H A A7 8%, HIDPL (K847) AMIDPH (5 84L) 4H /i, Mkt 2
82H (DPL, ik F717) A183H (DPH, /1 17) « DPTRZAL G805 LML H i — 1] LA B 423 AT 1667 454 1 25 47
oA T] 43 51 6 DPLIAT DPHA% = 5 #E 4T #RVE . STCI0C5 1RC/RD+ £ 41| B 1 HILAT PR AN 1647 1 B Hi 45 41
DPRTOAIDPTRI. 3X P ANt F5 4 3L H R — AN bk 2= (R], A8 15 B DPS/AUXRL. 08 i% % H A4l £
EOEACITE R
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STCI0C51RC/RD+Z 118051 HL Ml XUEHEIEEN FrikThRE = /7 4%

Mnemonic

Add

Name

7

6

5

4

3

2

Reset Value

AUXR1

A2H

Auxiliary Register 1

GF2

DPS

XXXX,0%Xx0

DPS DPTR registers select bit. DPTR ZiAFasik+fv
0: DPTRO is selected

DPTR1 is selected
R B WA A 16-bi tEHEHE %, DPTRO, DPTR1. *4DPSiE 4% 47 0}, 1% FEDPTRO,
MDPSIEFRAT NI, % £FDPTRI.
AUXRIFFIR D BE 25 A7 2%, AL T-A2HER T, A 6 A T B A R i - PR V7 ). {5 B T-DPSAz

A Fbit0, HMOFAUXRL 2747 2% F INCHE 4, DPSHAE 2 s %, B 0748 fl 1 8% F 1748 10, R AT S H XY

1:

DPTRO#% 3% £
DPTR1#% % $¢

: ILISFDPS 40, DPTROAS 2%

- HDPTRO N 1FFH

¥ 1FFHER JG B 55H

: HDPTRON2FFH

;B 2FFH AR G B H0AAH

. MEFDPS AL, DPTR1A 4%

. BDPTR1A1FFH

. I DPS A0, DPTROA 2%
s EDPTROKCHE 8 £1-F5 [m] I 2FFHEL TG N 2%, R IN#SAAE 0AAH.

. JLISDPS A1, DPTR1A 4%
- RDPTRIEEFE 148 17 19 LFFHAR G I 45, BN SRAAS A55H.

. EFDPS A0, DPTROA 2%
- EDPTROKCHE 8 41 F5 [n] I 2FFHEL TG I N 2%, R I8 AAE JY0AAH.

s EDPTRIUHE HE £ 6 71 (¥ LFFHER ST I N 2%, R IN#RA4E Jy55H.

KR PUE D)
IV PN L
TR IR I B A A7 A 0
AUXR1 DATA  OA2H
MOV AUXR1, #0
MOV DPTR,  #1FFH
MOV A, #5511
MOVX @DPTR, A
MOV DPTR, ~ #2FFH
MOV A, HOAAH
MOVX @PTR, A
INC AUXR1
MOV DPTR,  #1FFH
MOVX A, @PTR
INC AUXR1
MOVX A, @PTR
INC AUXR1
MOVX A, @PTR
INC AUXR1
MOVX A, @PTR
FE S T IR A
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F4E STCI0C51IRC/RD+ZRF B K HEII/O O %4
41 1/OOBMARMITIERKX KA EN D

VOO E

STCO0C51RC/RD+ R FI . 7 HLAT A 1/O 135 GHr 3P4 1) A 28h TAESRAY: X 11/55 b4
(hrtE805 14y A =) AT IR 4m i Thfg . STCI0C51RC/RD+Z %I # F HLIP1/P2/P3/P4 L&
PG NHEXLR /55 F 4 (f64t805111/0 1) #X, PO LHEEN G REHH . POO/ERE
Ry AR, RNR I Edi B, EAT/00 IR, 7 h010K-4. 7K 7 HLBH .

STCIOC51RC/RD+ [V ER By AILIAIPO I A 8E FE IR e K 9 12mA, At T /0 171 1 E FEL i B K S 6mA
STCIOLES1RC/RD+(1I3VER Fy ALIIPO 11 [ 8E FE IR e K u8mA, At T /0 171 F ¥ FEL 9t B K M 4mA

41.1 EWNEO/FBLERGEEE

VUL ) 1 2K TR0 T R A A T T S 7 T B 1 RS o R A 243
St A L BREDRE JRES, FOVFAMS B AR . S I OIS, RIS SR,
TSR 24 KRB . LI TS b B g i B AR [ T

TE3AS ERL R, A ERRERR “39 BRSO 2R 1 B3 A &t
JILIATIF o 0 b R S AT ) Hi v X1 140 E g L. A SR — A B IO Hh A LT R 4
BNRFMEN, §5 R RIS ER AERETRIRA, A TIRIRAN S MBRR NI, A E
WA ZBA 0 P EE LA B 0 5 0 i L FE R 1 TR L R DA

Ho BRI, RN B LR, 4B OBEN LTI, M3 RSN, XA
T B A RS B F K B T e T

3 R RRERRON BB A7 . 4 OB SR OB LRSI, XA E R SR n A
[ 1 SO IB L5 e, R B SR RIS LN, B E 4T JF 202N LI £ 5] B0 A% 6 359k 44 I
BF BT,

YL 1146 H T B RS

24-CPU
I ol A I

)
” Gl
Dﬁﬁﬁﬁ—4>m VE RV T i 1 2mA
(PO, %y AR
AN H 4
YN e ' %ﬁcﬁtfmﬁum

YHE LI i HY
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STCOO0LE51RC/RD+ R 51 L Jy (L y3Vas 1, dnsR Al L5 N L5V, KA F i 5]
FI FIVee, IXAESEUIANO DI ARIEAE. R, A B HEXOU A S ) 3V AL 5] it
InsV e, AnfsE A A, EOMPRR E R, B AR R N R, B = BRE e L R E

HEX ] A — ST Al FL s

X AR T, Betiife 17, A Al S BN AR IR # AR,

4.1.2 FiwrmticE (PoO LB EMNEATHRER)

PO FHEAM G T IRER, HJPOEBMEL/00K, FAMIN10K-4. 7KEY EHiHBH, 4PO
AR /B E B SR R, AN A bz s R .

s OB A7 28 000, JRIRHEIH ST LRSS . JERN—DNEEHHN, XFRE
H RGNS Edr, — ol A AMEEVee., MRAMEE FR B, FFIRIIL/0MEassh
BRIRAS, R Bb B e B AT IRAR A T/0 R ml VE A NT/0 0 o XA 5 3T $2 -5 U A7
Ao i DA B N TR

TR 1145 A — A TP HLES

i
5 1AL

FEB AR Z 12mA, H G

L eS 60 {>c |

AN <4

T D

Tri i (PO _E s B A 5 9T R 20)

R T/01 N FHE = S I
R GIIRNFIVSVIURECEZe78E W=y -3 b
AT T/0 1 FARAZ m e SRR AR I, AR, SERRBUA R, B b B — TR EI W
PION1THI805 L8 A HLIE BE AR T, BRAF AT BB 1% J5 SL B SRS MERIR S, b i1
SR A B AL R, BUA AT REIE RN, IR B VA R SRR B B KA R R N L B2 T
PEFRASERS, FEmxt 1.
A LESEERBCA A, 0 b A B AEOK T
A7 LE S AP I AENPN = AR, 3 AN r s B, LS al B 25 KR, T/0 M
e DNHEEN

USRS IR T, R
RIAT L E IX S LED & e — AR B A BRIt B B, 0 1K PA L R PR HE B, /b th B
n470RK#E LA L
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4.2 K/ #IEFRTNRE T FRs VAR, PAORYER

XFSTCIOC51RC/RD+Z 5 B F HLHIPA I FI 190, an TRl 1) % MEAP1/P2/P3 0, FF H¥ywlfr 3
3k, PAR)HiBEESH.

P4yt R HEAEESh , PA R — eyl Ay SHhk,  Arsibban .
(A - - - - P4.3 P4.2 P4.1 P4.0
o7 Hu ik EFh EEh EDh ECh EBh EAh E9h E8h
Cifi &

. #include<regbl. h>
/ASTCHT A FEFF #R AT R AL & DA b Sk 3T s/
JHRHTSE R R T R A A7 A 4 R J7 2 B b Rp AT/

sfr P4 = Oxe8; /*CiE S P BHPA VR Th e 27 A7 g5 Hu b+ /
shit P40 = Oxe8; /%CHE = T A BHP4. 0 L Az Hbdik+/
shit P41 = 0xe9; /%CYE = T RBP4, 1 AL Hbdik+/

shit P42 = Oxea;
shit P43 = Oxeb;
shit P44 = Oxec;
shit P45 = Oxed;
shit P46 = Oxee;
[*LL_ERPALTICTE = Hi bk 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) ;
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LGRS
P4 EQU OE8H ;or P4 DATA  OE8H
P40 EQU OE8H ;or P40 BIT OE8H
P41 EQU OE9H ;or P41 BIT OE9H
P42 EQU OEAH
P43 EQU OEBH
P44 EQU OECH
P45 EQU OEDH
P46 EQU OEEH
;LA EAPAT b 5 B
P26 EQU 0A6H
ORG 0000H
LIMP  MAIN
ORG 0100H
MAIN:
MOV SP, #0COH
MAIN_LOOP:
MOV A, P4 ; Read P4 status to Accumulator.
MOV P1, A
MOV P4, #0AH ; Output data “A”through P4.0 - P4.3
SETB P40 'P40=1
CLR P41 ;P4.1=0
SETB P42 yP42=1
CLR P43 1P43=0
SETB P44 i P44A=1
CLR P45 1 P45=0
SETB P46 ;P46 =1
NOP
MOV C, P46
MOV P26, C
SIMP MAIN_LOOP
END

¥E: STC90C58AD/STCIOLESSAD 2 1| 1JP4 [ Hu ik 7 COh.

P 0 L A T R A ]
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4.3 STC90C51RC &G & R ALE/PASERMEIIOOFEAINEE

STCIOC51RC/RD+ R F By (LI P4. S BIAIVET /00, Bl & FHAEALEE B, BRAZFE
ALEE .. R P FHEIP4. 511, FTAEREH PR P I AESTC-ISPYmAE 28 HORFALE  pinik 4 H
{EP4. 5, TERETEH R I AESTC-ISPYm AR 28 Z & I ER N B2 1E NALE pin. BRI E WA
FioR: I o

V] fERERT GRS E, i
N e | ALEBIE D) REGE £
T |k ALE4{EP4. 5118

gl = = ¥ |

S Smarali Hith: (58R RALETRE
V] I ERMIET |

V| ALERRA{EP4. 500 |

] T4 Bahed, F1. 0/FL. 100/0A R T 32

] TR T#iR P12 FERHERS A FEEPROM[E

] B ENS SRS =
iRl ashT AEISANERE  |FF v

1

| TEsaE | BE || E=EEE
| AmMCEIR | | GEsgseh | EEEA(3 P+

Vg AT AP E IR B
[ SR e B R E TGS
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—_ 1] — 478 &&= 457
4.4 —FhBaR = 155 E B

Vcce

1OK(3 3K~10K) ﬁ

15K (3. 3K ~15K)

W g s, @ion Ed s PHRL(3.3K~10K), Hn AN 4 B PHR1(3.3K~10K),
EIUR2MELELSKEL L.

5 REHEMERSEIVAVEEI/OORE

IV HLEBSVEEI (MR, B L3V A UK T 5V, AIEEI1/00 L ag—
AR MR, RRBRIIRA . AN IR TR BL (R LE, T/0 0 B L
SURIT, FTLAEL/0FRA R BT SN S BRI SI8, T/0DHAAE. TV, AT
0. VI HLEEL/O PR A AR AL F

avig L or i D——DX] Sh AL B

SV Fr WL BV BT RS HH I, BT IE3VEA B WA A T 5V, B F—/ANNPN=AMR R
B, BRI

ET/000

5V

10K
3V BL O P g D—

1 SVEEI/OM
2K

STCO0C51RC/RD+ R FI5VH FrALiZE 3. 3VER-RT, SABh k3. VA A& ZA T 5V, WKAHRL
15V EL AP0 I 5% B —AN0~330Q K BRI FL P 23,3V S A:1/0 1, AH N3, 3VESAE1/0 D 4h &R
10K 7 s 33, 3VESHFHIVee, XFEEH TS, 3V, {RH TRV, MAMBE —tIIER.

3.3V

10K
0~330Q
STC90 Z FI5VEL K ALPO 11— 3. 3VEREI/0M
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4.6 /OO EFEIRFLEDEAL B R F £ % &

/
[ a0 vee
[ ]pruTeex PO.0 Lo
| [ PO.L 1/0
| ] PO.2 I// 0
0

I oV P03 10
I [ PO.4 % 0
| I [ PO.5 1/0
I R Fos Rif [Re[ |ra |ra{ |rs| |re] |r7| [rs| | R1-RSPEAE

9 |RsT P0.7 > o IS
: - al bl c] d]l el f[ gl dp 7\347012/\11
[ rxorrs.0 EAIP4.6

11 | TxD/P3.1 ALE/P4.5
[T
[=]inTorrs.2 PSEN/P4.4 H . H . H o H .

T3 |iNTL/P3.3 P2.7/AD15
[E )
] rops.a P2.6/ADL4 COM1| CcoM2| COM3| COM4

15 |T1/P35 P2.5/AD13 i i IR
5] WRIP3.6 P2.4/AD12 o % WV
[ romrs.7 P2.3/AD11
[B]xraL2 P2.2/AD10 10O Zh A HEIK S 44 3
e H AR A 2 o 2
[Z0]end P2.0/AD8

T/0 I Zh A SRS B B I, AT LK
s NI E RIS, HONFRIRTIAE, &

AT BA—

STCIOC51RC/RD+ FRISVER - #TLATPO I A VEE HaL it B R A 12mA,
HABT /01 (1738 FL I $pe K 6mA
STCIOLES IRC/RD+FI3V HE F HLATPO [ A E Ha it e K A 8mA,
HABT /01 (173 F i dpe K 4mA

1/0 LED1 A
LED2

1/0

10 LED3 A

10 LED4

R

e H

AR WAF AN

R4 BLEE 2B

VCC

COM1| COM1| COM1

H.H.H. 5,

EDIRL 4K7
ED2R2 4K7

COM1

[

a c e g

M

R5-R12 HE [ FHAE 1K

N—

I/0 A F R a4 3
H A B0 5 5 2 o % ]
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EOE TR

5.1 FtFK

THETT FGR R M R AR S PR SD E . SaETT RUE T B R R IEA B
st AR PR 2, SRUEAN H IO IUE AR FESTCH A AL i) -1k 77 X mT M3
N

SLRISTIE
© HESUE
o[RS
© AfAAR L

HAXE T4k

A3k

(DASSIR

5.1.1 Bt

SEEPFHEWARSLRIEL, BRI A EAEA T HiRh E SN F i EE, Hig A
Iy

. MOV A, #70H

IX 2638 I T RE W ST BB TOHAL 125 1) B gsArh

5.1.2 HESut

EEFEF TR, ARG B S i S fE ot . BT a7 X R Bk
KRR IR A28 . N EBEAR 27 A 2R A bk 23 1) o L TR R Bk T B8 2 A7 28 R0 Ao H ik 23 R) A RS
BT U7 51 .

Wl: ANL 70H, #48H

FKoRTOHF TR I 5L B 48HAH “ 57, 45 BAFMAETOHR o . o 70H y B H2Hh
hk, o N B BUEAT A 2 RAMA 1 — N EAL TG

5.1.3 (&St

8] % F-HE R FROERRIBT AN “@” FF5kFon. B, BRI HIEHEZ40H, W EIEE
A 40H . T Bl & 5085 955H, AW NE4:

MOV A, @R1

FEHHESSHAE L B BN as
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5.1.4 FFsE3ut

FATAE FHE RN e B TAEF A 2sR7~R0. ZUN#SA. B T8, Ml 5 77 88 fEA7.C
AT E . A P AA 8 RT~ROMFE AW K37 %8, ACC. B. DPTRAMHA 7 CRa & 7E4E
St Hitk, FfFEES St s RS Ty,

AT B TAEIX (R B AL IR A E 2 A 25PSWHT RS 1. RSO E . 84 B VEBUE E %7
TEARYIHE 0T TAEX I 2 A7 58

. INC RO ;(RO)+1 — RO

5.1.5 fEx St

RS T HE AR P T B PCH (1 2 B 598 2 58 — 754 I B, a5 R N i 4R
LR L. Fe R AR N B AOHhE, PCHR BRI R 3L AL, F54 5 A
EAR AR . T H A2 A TP S ik iy 5, B DA A Sk 5 SRR 9 AR X 3
bke WF N RFS AL FTRER R ITE R +127 ~ —128. XM A THBES .

. JC 80H ;C=1 Pki%

FoRAEHAAICN0, WIREFIHEARPCHIIN A AN, BIAER. A ACH1, MEIPC
v R B D B L, 0 i #2 5 80H G BT A5 A 45 AT MiZ RS 4R 2 10 B Bt

5.1.6 THEF 4t

EARNEFHE 0, SR ERER TR E — NME R R R ME AR bR A A A . AR RE AR,
BE SN R, 4R N el . AR hE A AE 2 A L T B 2 PO b bl 25 17 e
DPTR.

e MOVC A, @A+DPTR

TR BINSAA W R ey, HARSHIEFFLSDPTRAF BN A0, Has RAE AHERE
ook, BOHZ oo A UE N R INERA.

5.1.7 (LSt

AL T hk 2 Fi e — S P R A7 it 2 RAMATRR 2R h RE B A7 2 AT AL R (R I -0k o 7EEAT AL
BAERS, BT REALALCAE A AE Bngs, FRAMERE A Bz fthhl, ARG R IE
T M B Z A BT A A o ALl 5 7 B S i T b s e —FF, BB ERAE
N CAIX 4y, A FH A Ry i

1: MOV C, 20H s AL TALERE R FR 4
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52 SRR LKL

———— 5% EB05 15 & Y 7E L HE A

WAL RE 2K,
L Ha s a8 4
2. FARBAERIR S
3. WA IR L
4. BRI RS IR 2

5. i /RAABRIFIAR L -

STCO0C51RC/RD+ A A . {482 RG AT 43N

4 ; I i
Pl REA KGR G T R IR ficsi 12THIB051 || STCOOAFIFEGTIA
B4 AT BT 5 i || ) 4825047 B 75 I 4
B % SR 4 l ¢

e . FA7 | 128 6 ElEES
iz iR ot |motianite| et [

MOV A Rn AAE AN FEIEN B 1 12 6 21
MOV A, direct EL 3 B 50 B BAE IE N BRI 2 12 6 2%
MOV A @Ri R BERAM A [ B8 N 24 1 12 6 21
MOV A #data DAJFCPNEYIIE 2 12 6 2%
MOV  Rn A F A N PR IE N ATAT 1 12 6 21
MOV  Rn, direct B B bk B0 R AR O\ B A 2 24 12 21%
MOV  Rn, #data WAHIEA S PN Y= 2 12 6 21%
MOV direct, A IR RS v NIE k3 b R 2 12 6 21
MOV  direct, Rn P AT 4 N 793R N B L T 2 24 12 20
MOV direct, direct  |BFzth Ik 570 o 9 EAEE N ) — AN E I LT 3 24 12 2%
MOV  direct, @RI |IAFERAMA HI A% N BRI BT 2 24 12 2%
MOV  direct, #data |37 RI#i% N B HbE BT 3 24 12 21%
MOV  @Ri,A FINE P 21K T EERAMEL TG 1 12 6 215
MOV  @Ri,direct  |ELFEHLIE B CEEE N (A FERAMER T 2 24 12 21
MOV @RI, #data |37 BI%i% N\ ] ERAMF G 2 12 6 215
MOV  DPTR,#datal6 |164737 B %i% N\ kit 25 77 2 3 24 12 2%
MOVC A, @A+DPTR |PADPTRAyE HhbikARdik -1k 80 50 vh f $dhe o6 N B s 1 24 12 21
MOVC A, @A+PC  |BAPCYZE M IEAS hE S0k 8 7G rh i Bt izs N Boln o 1 24 12 2%
MOVX A @Ri BT 4 EAEAMBI T YT ERAM, (8h7thhit) BN Bmad| 1 24 12 21
MOVX A, @DPTR [ FAEAMEBI WY FERAM, (16f7Hhhil) iz N Bmas| 1 24 12 2fi%
MOVX @Ri, A RINASIEIT AR FAESMTE T A ERAM (8f7 ki) 1 24 12 2%
MOVX @DPTR,A  |RN#IEZE FESMTR ) T ERAM (1647 IR 1 24 12 21
PUSH  direct ELF b B T b R RO TR N AR 2 24 12 21%
POP direcct AR I e b 5T 2 24 12 2%
XCH  A/Rn 7 AF o5 RN A e 1 12 6 21%
XCH  Adirect [EE7: b RS WS | E St 2 12 6 21
XCH A @Ri B EERAM S BN AR A He 1 12 6 21%
XCHD A, @Ri IR BERAMPFIIR Y 2715 5 B A 22 46t 1 12 6 215

P 0 L A T R A ]
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HARBELRIES

- . T Lo LB | 6 /LA | X
et e . W o | Wb T
ADD A, Rn |Zffas N AEEN RIN#E 1 12 6 2%
ADD A, direct | F $zehh ik B o0 A BRI E BUn s | 2 12 6 2%
ADD A, @Ri |[A3RAMA [F s n 2 2N 4s 1 12 6 2%
ADD A, #data [SZRIHNZ] 2 s 2 12 6 245
ADDC A, Rn |aifEds WA HERLINE] S s 1 12 6 21%
ADDC A, direct |E fztthhl 5y )y S A b AL E] R ds| 2 12 6 21
ADDC A, @RI |[AHERAMA 24l #EA7 N3 20 4% 1 12 6 21
ADDC A, #data |32 EIECHBEAL NS 2 hn 3% 2 12 6 2%
SUBB A, Rn |RIN&H AT FEHENE 1 12 6 21
SUBB A, direct [SN&%H (00 ok B b BT N | 2 12 6 21
SUBB A, @RI |Z0a%H fE O jsk B HeRAMH ) Y 25 1 12 6 21
SUBB A, #data |Znasaf i Ao or RI%L 2 12 6 21
INC A EiiE il 1 12 6 21%
INC Rn AL N 1 12 6 205
INC direct LR T 2 12 6 20
INC @Ri B EZRAMER 7T 1 1 1 12 6 2%
DEC A EYIIEl 1 12 6 205
DEC Rn Byl 1 12 6 208
DEC  direct [EE3: LY A 2 12 6 24
DEC  @Ri [F] 2 RAMER T8 1 1 12 6 2%
INC DPTR  |HuhkZF A7 45DPTRANL 1 24 12 2%
MUL AB A3 LAB 1 48 24 215
DIV AB AR DAB 1 48 24 21
DA A FUINAR Tk o) i R 1 12 6 21
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WARRIERIR S
e P FAT 120/ HLEs A | 6 B/ HLAR B | AR
Bnest PHREGA W | BERE | MR
ANL A, Rn Zhnds S aAraA © 5”7 1 12 6 21%
ANL A, direct Zngs S EE Lo ¢ 57 2 12 6 2f%
ANL A, @Ri ZUIN8E S HEERAMEATCAE « 57 1 12 6 21
ANL A, #data Znas 5L EEE ¢ 5”7 2 12 6 21
ANL  direct, A LT S RnasAE ¢ 57 2 12 6 21
ANL  direct, #data [E#bbbsc S5 EIEH « 57 3 24 12 2%
ORL A, Rn PN AR ¢ B 1 12 6 21
ORL A, direct ZUnes 5 E bR AT ¢ B 2 12 6 21
ORL A, @Ri ZHNES S IAFERAMBLTTA] « B 1 12 6 21
ORL A, #data ESESERvA L S A 2 12 6 21
ORL  direct, A IEEES: IR SIVESE i1 Bl 2 12 6 2f%
ORL  direct, #data [E¥EHbbbsc 5 ZEIEH « 87 3 24 12 21
XRL A, Rn ZINA S AP ¢ RE 1 12 6 21
XRL A, direct FUn#s 5 Bk oo ¢ Fa” 2 12 6 21
XRL A, @Ri SIS S R EERAMPELTGA « SpEk” 1 12 6 21
XRL A, #data RNER SR ¢ REl” 2 12 6 2f%
XRL  direct, A Bk TS Bnas AR ¢ Rak” 2 12 6 2f%
XRL  direct, #data [E bt e 5P BB ¢ FEk” 3 24 12 21
CLR A ZnesE “ 0”7 1 12 6 21
CPL A EYIIE=> 952 1 12 6 21
RL A ENIE Sy 1 12 6 21
RLC A Fnas A gALALIEEN A # 1 12 6 21
RR A SN E AR 1 12 6 21
RRC A A AL AR A 1 12 6 2%
SWAP A EQIiE R SRt 1 12 6 21
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PR K48 %
ACALL addr11 #xy (D A TRER 2 24 12 2%
LCALL addr16 KA 7 3 24 12 2%
RET TR IR 1 24 12 20%
RETI o 7 3% [ 1 24 12 24
AJMP  addr1l “duxf (R % 2 24 12 2%
LIMP  addrl6 K 3 24 12 21
SIMP el XS 5 7 2 24 12 21%
JMP @A+DPTR AE XS T DPTRIY [B] 4577 7% 1 24 12 21
Jz rel ESIIEATNE S 2 2 24 12 215
INZ rel RMEEIETERE 2 24 12 21%
CINE A, direct, rel |RInes 5 EEE AR, AHSENERE| 3 24 12 215
CINE A, #data, rel  [BIn#s 5 rRIBLE, AHZEMNFEE 3 24 12 21
CINE  Rn, #data, rel [FFf7as 5 RIBLE, AHHENHER 3 24 12 2%
CINE @RI, #data, rel |F#RAMBLICS L RIELLLEL, TSR | 3 24 12 21
DINZ Rn, rel AR, TR 3 24 12 21%
DJNZ  direct, rel ELZ bR T, ERE 3 24 12 21
NOP THRAE 1 12 6 21

A RAR B AR RIS

e . FAT | 128 /HLES (G /DL R R | R

BhiEs TIRe VL] M| AR | g 3R

CLR C T E AL 1 12 6 21
CLR bit TEOE B b A7 2 12 6 21
SETB C FERBL DDA 1 12 6 2%
SETB  hit ERN=EE3: b R 2 12 6 21
CPL C A 3R & 1 12 6 21%
CPL bit IERE3: MR 7 2 12 6 21
ANL  C,bit [ A E LA AR “ 57 2 24 12 2%
ANL C, /bit  [BEAZALFI B e e B S AR 57 2 24 12 2f%
ORL C,bit [ AN B e kA A “Bl” 2 24 12 2%
ORL C, /bit  [BEAZALFN B et hE AT B SRS AE “B” | 2 24 12 2f%
MOV  C,bit  [EEEMIEA I8 NSRRI AL 2 12 6 21
MOV bit,C  [FEAihrik N H e hELT 2 24 12 21%
JC rel A o LS 2 24 12 21%
INC rel EALA O #6755 2 24 12 21
JB bit, rel B4R A 1 NEEFS 3 24 12 24
INB bit, rel B M kLA AON S 3 24 12 21
JBC bit, rel  [HHHEELC A LR, ZAIEO 3 24 12 2f%
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5.3 1£4:t8051 8 /#1845 & XiE#E (A 3C&English)
5.3.1 548051 /#1585 & M 1¥ %

ACALL addr 11

hee:  “out i

WAA:  ACALLIE A S I 44 AL Traddril S HUh R bk 19 700 FE . EPAT %R A1,
BESEEPCIE N2, BIESPCHEMACALLIY T —4454, SRIGIE164IPCHIESH
IR BN, [FIR AT IR AT R N1, AR5, FEMTETPCAE A 507 ACALLIE
AL INT-S0 M 27T Ak, 138)—4N16 £ H ik, ZHhk By R
FMFBIFE RN D HE . BR %7 BIFE AR G M bk 6 20 5 B FEACALLZ J5 (8 44k
TR 2KBIIFEFAEAE T T . ACALLIE A 78 AT I A2 48 AR &AL

2450 SPIIWIUAE NOTH, 475 SUBRTNAL T 72 /5 474k B2 10345 H Mk Ak, 1
BPATA T HihE0123H AN 45 4

ACALL SUBRTN
AB-4SPAEH09H, P #FRAMLIEOSHFI09H B 7G I N 2573 1) N 25HAI01H, PCAEAE Ky
0345H.

BESKE (F1H): 2
BUTEHA: 2
ZiEHI%RAD: [a10a9 a8 1] 0 0 0 1| [a7a6a5a4 | a3 a2 al a0 |
7ERE: al0 a9 a8/ 1117 H brthhikaddr1 111 AL0~A8f7, a7 a6 a5 a4 a3 a2 al a0 EaddrilffA7~A0N .

#1E: ACALL
(PC)«— (PC)+2
(SP)«—(SP) +1
((sP)) « (PCyp)
(SP)«—(SP) +1
((SP))«—(PCys.5)
(PCyg.o)¢— TTHH I
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ADD A, <src-byte>

IhE:
AR

2541

ADD A, Rn

i

ADD5 4] HI T 5¢ i At sre-byte fir 2 s U5 A KM RN ds AR 4RI ELA . JF
K RET BIndsAt . RARIZHER, HHRTAA AN BRI FRE N, AN
%y A EINA AN BB A AR TN, WIEE . AR IO S O i AL
B, SR METisE A R AR .

W RSN AT A AR BT SR AL BT, BER A A AL R e Ar AT, M EOV
N1, BWOVHEEE . EHATH RS BEEAM IS H g, OVEL R R I
AN BRSO — 1R 5.

ARG HERAEROT AR T TT 5 B ae T hk. EHEThh. FAAaRE
Fhk ARGk

TR 2 N2 A T % y0C3H(000011B), ROFI{E AHOAAH(10101010B). AT T 4E
4
ADD A,RO

RINFAF 25 H H6DH(01101101B), 4B EACHTE SR, FEALFR ECHIE H
FrEOVIEE L.

ESKEFET: 1

— IR -
1A

ADD A, direct
BEKE (FM)
WATEHA:
ZIHEFI 4D -
BRAE:

ADD A, @Ri

[00 10 [1rrr

ADD
(A)—(A) + (Rn)

2
1

[ 0010

ADD
(A)«—(A) + (direct)

[ 010 1] [ directaddress |

HOKE (F9): 1
HUTEM: 1

Z SRS
RAE:

[00 10 o011

ADD
(Ay—(A) + ((RD))

76

B E AR THIR AT
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ADD A, #data

EOKE (F1): 2
WITRE: 1

Zi#HEImAS: [ 0010 Jo 10 0] [ immediatedata |
#1E: ADD
(A)«—(A) + #data
ADDC A, <src-byte>
Iheg: ArdEALRIINE.
WiAR: PATADDCIE A1), Hisrc-byte T AR BIVRIRAEHOZE [l E A br & — ki 2 S n %
AL, IR RET RInGAT . iR EER, EEBTAA MR, NWPHEBEAbR
HHEL, BNEER: AEEMNAHAAR, WEMBPBAFRERL, BUEER. WR
RTAT S BB EARIN,  BEAL E AL IR M TS F A SR AR
WSO A A AL T ZB 7L, BT A R AL T 2R 6 A, KOV
A1, BIKOVIEE. fE#ITAR S EERIME %, OVELL, FRPIAIEE
B AR — 5, BRI B ATy — IR
ALEIRAWIRERAE B R afh Tk 7 20 ATk, BT, AR RS
pa [ VA RS S o
2450 R 2 nssA K EHE JJ0C3H(11000011B), ROMIE JY0AAH(10101010B), iEfikrE

ADDC A /Rn

AL BT A
ADDC A RO

ZUMEAH 45 R H6EH(01101110B), FiBhE bR EACHIHE %, B AR HECHIG H AR
HOVHEL.

RO (F9): 1
PITEM: 1

Z RS
RAE:

ADDC A direct

EOKE (F1)
PATRHA:

— HEHIRAS -
1#BA1E:

| 0011 | lrrr |
ADDC
(A)~(A) +(C) + (Rn)

2

1

[ 0011 Jo101 | direct address |
ADDC

(A)—(A) + (C) + (direct)

P 0 L A T R A ]
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ADDC A, @Ri
BOKE(FDN): 1
WITEHE: 1
TiHEBIRS: [ 00 11 Jo1 1|

#1{E: ADDC
(A)—(A) +(C) + ((Ri))
ADDC A, #data
BEKE (F1)
WITREA:
TSRS [ o011 [o 10 0] [ immediatdata |
#{E: ADDC

(A)«—(A) + (C) + #data

AJMP addr 11
Ihee: 4axtBkis

WRA: AIMPHR 4 F IS FE R i BIAI R E f bk 23T, Zh b AR AT I R 2 R e
4, HPCH (MR 2 ) HITESAL. FRAERS K 7~5RL AR 4 1 27
T . BRI H b AT AIMPHS A 15 — 2635 A IR AE 1215 A T[] —
2KBIIFRFAERETIN -

20 RFE 5 IMPADRAL T2 A A7 23 110123H, 1E4
AJMP JMPADR
fi7F0345H, 4T 581% 484 JGPCIHAE N0123H.
EBSKEFEM: 2

TSRS [a10 a9 a8 0] 0 0 0 1 | [ a7 a6 a5 a4 | a3 a2 al a0
M. HIHHEALO—A8=al0~a8, A7—A0=a7~a0

BIE: AIMP
(PC)— (PC)+2
(PC,00)< page address
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ANL <dest-byte>, <src-byte>

INRE: XA EIT RS SEH
AR . ANL7H 4 ¥ H <dest-byte>Fll<src-byte> i fi & IR A~F 11 AR B R M3 T2 512
B, R A RAT U <dest-byte> BT o2 1) H A EUF . 1284 AT A 2 52m
PR
PIAMERESU SR R vrefh S HEE . 2 B MEREECN Rnasnt, JEEEHon
VFeFA7 o8 Sk BT ut. AR SRS B Sk, 2 H R E R0 B i
BF, VREERAERTT DL BUM A B BIEL .
R YIRS TE g TN, SR GEEEE R B T BdE A7
FCAIEIR NG R
245 WIR BN i P 245 H0C3H(11000011B), /74501 Py %¥ N55H(010101011B),
¥
ANL ARO
PAT 45 52 B n#8 1 M 4578 41H(01000001H) -
M H e SR AT BT A EE, ANLIE A 0] FSRAUEfIRAM #t a3
AR A A P ISR R . BT e R A S . BRI T B R
, AR RINSIE TR AR A R e
ANL PI, #01110011B
B s O LRINET 73R 27 % .
ANL A, Rn
ESKE(FT): 1
HITAER: 1
RIS [ 01 0 1 [ 1rrr
#®{E: ANL
(A)«—(A) N\ (Rn)
ANL A, direct
BEKEFE™: 2
HITAER: 1
Zi#HI4mAS: [ 0101 Jo 10 1] [ directaddress |
#{E: ANL
(A)—(A) A (direct)
ANL A, @Ri
ESKE(FTH): 1
HITAER: 1
ZiHFISRES: [ 01 0 1 [0 11
#{E: ANL
(A)—(A) N ((R))
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ANL A, #data
BEKE (FH): 2

TSRS [ 0101 Jo 100 ]| [ immediatedata |
#1E: ANL
(A)—(A) /\ #data
ANL direct, A
EOKE (F1): 2
WITREIE:
Zi#EHEIZRAS: [ 0101 Joo 10 [ directaddress |
#1E: ANL

(direct)«—(direct) A (A)
ANL direct, #data

ESKE (F1) :
MITRIH:
ZHFISRRS: [ 0101 [0ooO0 11 [ direct address [ immediate data |
#1E: ANL

(direct)«—(direct) /\ #data

ANL C, <src-bit>
INRE: W EITEHESER
18R Wi Rsre-bitF /R A /R AL T IEHO0, WEFILFREA; BN, R bR ER
MECREAL . EILRIESTETH, BERETHR 17 55 RN 55 2
B FHALIUR, ARG AR RIREAE R, (R SA A SR %38 S EPATR A
S 20 HAD S AR EAL

PEIRVE R R AR B B T 0ty 5.
240 NS FHY HAVCSP1.0=1. ACC.7=1FI0OV=01], ¥ifrFrECHEL

MOV C,P1.0 ;LOAD CARRY WITH INPUT PIN STATE

ANL C,ACC.7 ;AND CARRY WITH ACCUM. BIT.7
ANL C,/OV ;AND WITH INVERSE OF OVERFLOW FLAG

ANL C, bit

EOKE (F1)

MITREIH:
Zi#HFI%RES: [ 1000 [00 10| [ bitaddress |
#1E: ANL

(C) < (C) A (bit)
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ANL C, /bit
ESKE (F1): 2
WITRAER: 2
ZiEHI%mAS: [ 1011 Jooo0 o] [ bitaddress |
BE. ANL
(C)—(C) N\ (bit)

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

Ihee: HWNANRIEECR SN

AR : CINEE L LR AMEIER AN, R = E AT . H btk A T
CINEFEA B G I KB 75 S s EMIPCHI Y RTE (EATCINERI T —435 4 1t
BB ARDIT A, W B AR E S E N — AT S A, HAEDN TR ERAE SO0 R TE AT
SEA, WA RARERL BRI ESE . HEEHAR G A SZR 0,

<dest-byte>fli<src-byte>ZH &2k, FLVFAFFhRE. BngsAn] LU n] B

FET U B BT BV B AT LU, AR AT TR -k I RAM SR T B BT LA B A7 S 4 m)
AT B AT HE AL

240 WRINSATEAN34H, R7TAGHEHE AS6H. 1 F 4 751:

CINE  R7#60H, NOT-EQ

; Y : R7 = 60H.

NOT_EQ: JC REQ_LOW . IF R7 < 60H.

; >».. 1Y . R7 > 60H.

ML TR MG AR L, FRF B 2IhR SNOT_EQAL. T4, @il i b

&, A LA ER7E K T-60HIE 2 /N T-60H.

B3 1 LA B 2 34H, AR5 4
WAIT: CINE APLWAIT
TERHEAIAR B IR S T HAT, BUONIGIT BN A8t 34H,  RUFIPL I (%4 41
o CnSRPL A HE & A E, IR AR P E A HAEIR, B RIPLuf 1 i #ds
AFH34H N IE . )

CJINE A, direct, rel

EAKE(FT): 3

WATAEA: 2
ZiHFISRRS: [ 1011 o101 [ direct address [ rel.address |

#B1E: (PC)— (PC)+3
IF (A) < > (direct)
THEN
(PC) « (PC) + relative offset
IF (A) < (direct)
THEN
C)«1
ELSE
C)«0
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CJINE A, #data, rel
BEKE (F1) :
MITEHA:
TSRS [ 1011 o100 [ immediata data [ rel.address |
#{E: (PC) < (PC)+3
IF (A) <> (data)
THEN
(PC) < (PC) + relative offset
IF (A) < (data)
THEN
O <1
ELSE
(©) <0

CJINE Rn, #data, rel
ESKE (F1): 3
WITRER: 2
THEFIRRD: [ 1011 [ 1o [ immediata_data [ rel.address |
#{E: (PC) < (PC)+3

IF (Rn) < > (data)
THEN

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

C)«1
ELSE

(C)«—0

CINE ©@Ri#data,rel
ESKE (F1): 3
WATEER: 2
Z#HIYmAD | 1011 | 011 | immediate data | rel. address |
#1iE: (PC)—(PC)+3

IF ((Ri)) <> (data)
THEN

(PC) < (PC) + relative offset
IF ((Ri)) < (data)
THEN

©) <1
ELSE

(©)<0
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CLR A

IfIRE:
BiRR:
25

BOKE (F1) :

2
ZIRA T RINSSARATE ALESE, AEmbREN.
B E N ARI N 28 95CH(01011100B), HE 4454

CLR A
PATIE, ZIN#BI4E7F 900H(00000000B).

WATEER:
TSRS [ 1110 [o 10 0]
#1E: CLR
(A)—=0
CLR bit
ee. EEREMN
WER: CKbitAT SRS R, WHEMEAMSZREM. CLRAIH TR ECHH I il E
BT
4. % 01 HdE A5DH(01011101B), A fE4

CLR C

ESKE (F1) :
WATERR:

RAE:

CLR bit

EOKE (F1)
PATRHA:

Z HEHIRAS -
#BA1E:

CLR P12
PATE, Pl L4 1% # H59H(01011001B).

[11 00]J0011]

CLR
(C)«0

[ 1100

CLR
(bit) «— 0

[00 1 0] | bitaddress |

P 0 L A T R A ]

HHl: 0513-5501 2928 / 2929 / 2966 f& ¥ 0513-5501 2969 / 2956 / 2947 83



STCO0C51RC/RD+HF . HLIETE  BARSCRFM G : www.GXWMCU.com

IR S 5 Tel : 13922829991 A i i) Tel : 13922805190

CPL A
IhEE: ZUMERARX
YERA: K BINESARAE A EEUS, BIESRONIRIAIAS A0, JERONOMIAIAE N1, i%TEA R
Wi A A
2450 B REINSSAR N 24 45CH(01011100B), 4fe4
CPL A
PATIE, RIN2F0IHN A4 K0A3H (10100011B) .
ESKE(ET: 1
TSRS [ 1111 o 10 0]
HfE: cPL
(A= (A)
CPL bit
IhEE: CKbitATRR AR R
AR Frbitds e TR M B, BIECSRANIEIAS N0, R A0HIAE AL, A bR
252 BT . CPLW] TR bR ECEE Fr v B ki .
R WFZHR A g RAS S s IR, IS A it AR 3R 1 B A& ity 114
F2E PR, A A ST B B3N 24 RS
245 &P I AYEE N5BH(01011011B), 4484
CPL P11
CPL P12
PATTE S, Pl 4% 1% E Jy5DH(01011101B).
CPL C
BESKE(FEY): 1
WITEH: 1
TSRS [10 1 10011
HfE: cPL
©) < (©)
CPL bit
ESKE(ET): 2
TSRS [ 1011 Joo 1 0] [ bitaddress |
#®iE: cPL
(bit) — (bit)
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DA A

IIRE:

R

2541

TEINEIB S Z e, 0 FINASABEAT -+ k] i 4

DAL RN AP AT d LAl RNz 55 A 8 Bt it 17 %8 (ADDER
ADDCH54 1 LA FH SR SEBLH S R 4EBCDRSIIINIE) AR B4R I B

R BN g ARARL (FI3~F70) K9 (xxxx1010~xxxx 1111) , EiFIkizHE
G, HHEhHERIAREACHL, ADATE KGNS B2 b, LATE(RAN 4 S
BCD#7 . #I06Ja, k4o La#, Hmanidi g, bl &—HE ks, LA
HRSEHM PR EPEL AEHME N EIFASWEE, SR E SRR
SRIE.

USRS FRE N, BUE AR AR IT9 (1010xxxx~1111xxxX), B4 DALE 4K
6B FaALL, EmAR A RIEHBCDE Y, HATERIREA. 5 mah A B4
H, WEBAFRE AL, B, ANSCEEARRE . AR E PR T ER P
ABCDHE < A&7 K T99, AT DATE 2813 CPUTT LIKE i uidh A7 13t 1 i iz

Ho R, OVIREASZRM,

DAFEA I LA L EAETE— AN R 2 I 5E . SEbr b, ARIE BUmSsARPLEIRES
FPSWHIIARFE N %E, DAJEO0H. 06H. 60H. 66HINZE| R AngsA -, M sl
A,

VER: WURATT A AT INEIZ S, AREEEHIDATR 1E RN dsArh i) +75it
Bt e e yBCDEL,  BEAh, WRSERTHAT I RIBEIZ S, DATRA A LA Fr iy
FIRCR .

R B s ) 5 N56H (01010110B) , FontidkHIH56 I BCDIY, Z3f7e%3
I N67H (01100111B) , Fon Tt $67IBCDRY . HEMibrE L, MRS

ADDC AR3

DA A
ST AR AT BN, BINSARERO0BEH, HERLER & FIARIHERL b & b

B, DABUT THERIEEE, 4 ZNSAR N 248 424H (00100100B) , Fox|
24 IBCDIY, Hai256. 67 it hibr EZ AFIE WA T . DATRA S 0E 7
WEEML, XRREAT ke, KA THEH . 56, 67LAALHIAIN124,

EBCDHS A A & 0 -0IHEL99H, T LASZHIn1ek & ikl. [ Zhnas v ah(E
N30H (FRor+HEH$030) , 54 51
ADD A, #99H

DA A

BAEdEA CE N, BINSeAREIEAS N29H, K930+99=129. hnikFnfrf i £dEar
PIEE I is B a8, BI30—1=29.
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ESKE (F1): 1
WITRHA: 1
TSRS [ 11 01 Jo10 0]

{E: DA
-contents of Accumulator are BCD
IF [[(As0) > 9] V [(AC) = 1]]
THEN(A;) < (Agp) + 6
AND
IF [[(A.)>9]VI[(C)=1]]
THEN (A7) < (A7,) +6

DEC byte
IhRE: IEBYTERTRRMIERIESUNL
AR BYTERTRE IR EH IR Il WERFERIEANOOH, A ElE, AR0FFH,

BOAMREAL 22BN o 2452 SRR AMEBRE R S 3 RISk, A fFde T
b BT RN A A (R T

TEE: HDECHH ek i I PRSI, BYTEFTACR A HE 2 M 46
SRS IR, T AN AR S A AR

4. R FEROMANANTFH (01111111B) , HEBRAMITEHFITFHEA T N 254 5K
O0HFI40H, 484

DEC  @RO

DEC RO

DEC @RO

PTG, HAER0M N AR RTEH, AHERAMIKTEHAITEH B IT () P9 254> 71 4% HOFFH
HI3FH.

DEC A
BOKE (F1): 1
WITAEA: 1
Zi#HImAS: [ 00 0 1 Jo 10 0]

#{E: DEC
(A)—(A)-1

DEC Rn
BOKE (Fh): 1
PITRHEA: 1
ISR [ o001 [ Lo

#1E: DEC
(Rn)—(Rn) - 1
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DEC direct
ESKE(FEMN: 2
PATREER:
ZitHI%RAS: [ 0001 o 10 1] [ direct address |
#{E: DEC
(direct)«—(direct) -1
DEC @RI
BESKE(F™): 1
WATREER: 1
ISR [ o001 [o1 1
$&{E: DEC
(R))—((Ri)) -1
DIV AB
IgE: Bk
WiAA : DIVIEA4E R IMERAH IBAL o5 BEEU bR L ar A2 98B MBAL AT 5 54, I¥s
FET2MEAY, REETHAEBH . S rECHE HAREOVEEE.
Bilah: TR FFIBBIIVIIAEN00H (RIFRECNO) , MBAPATDIVIES G, RN
AR AF RSB B R A E R, B MR OV B AL BAEEMEL T, #HL
FrECHR B R
2450 B Zn#ErME 251 (OFBHE{11111011B), 77 #sBAIE 18 (12H5k

ESKE (F1) :

00010010B) . M4

DIV AB

BT, BNZI0EAK13 (ODHEK00001101B), %77 BIYIAE M7 (11HEX
0001000B), 1ELF#4251=13X18+17, #EALAIEE AR EH G E .

1

WITEHR: 4

ZHHIRAS :
1A

[1000]J0100]
DIV
)~ ®I®)

P 0 L A T R A ]
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DJINZ <byte>, <rel-addr>

IhRE: L, A IEONBkEL

PR DINZH84 1 el S 1M RAE R AR R B =L, WL R N0, WHFR
B2 BRAR RO B 8 bk Ab 22 AT o W SR B LA ERAR A AE S00H, TR S S A
OFFH. 1Zig&Awmbr EAL . B B brdbhb 5. EBPCE N2 (HfEIR T —
FKIEAMEZET) , R ERER R A /5 A W f% & N 2IPC R R RITT .
byte T A2 (13 AR H ] R FH 27 7 4 -3k BB 53k

W AR A RS 5 B RPIRAS, A8 Abyte TR I BE & i

[ O Bt A7 A IR, T A A2 B S|

245 i N ERAMEJ40H, 50HFI60H #2767 AAFCEO0IH . 7TOHAILEH, U454
DINZ 40H, LABEL_1
DJIJNZ 50H, LABEL 2
DIJNZ 60H, LABEL_3
PATZ )5, FEFG ML Bh5 5 LABEL2 AN S AT, HAR NI 3/NRAM B T 1 N 7545 1%,
00H. 6FHAILEH. T LASSIANBRIE SR IAT, AR i1 e g B0, AN 2 Bk
At

i FHDINZ 54 7] LA 77 (8 M A2 77 e S DG 8 IR 3R, IRANAH — 2538 2T
PLTERE P h S B P 25 K B O [R) 23R (2~B12/MHLas FA D)« #5441
MOV R2,#8
TOOOLE: CPL P1.7
DJINZ R2, TOOGLE
BAEFPLTH HCFRIEE8 IR, M AEPL. 7= A 44 Bk, A4 Bk s R 234N DL A% A
M, HH2A ADINZFR A FIPATIE], 1N 9CPLAR A (1A T I Ta]
DINZ Rn,rel
BEKE (FH: 2
WATAR: 2
“HEFISRRD: [ 1101 [ 1rorr | [ reladdress |

##1E. DINZ
(PC) — (PC) +2
(Rn) < (Rn) -1
IF (Rn)>0o0r(Rn)<0

THEN

(PC) « (PC)+ rel

88
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DJINZ direct, rel

BESKEFET: 3
HITREE: 2
“iEFISRES: [ 1101 Jo 10 1| [ directaddress | [ rel address
#{E: DINZ
(PC) — (PC) +2
(direct) « (direct) — 1
IF (direct) >0 or (direct) <0
THEN
(PC) « (PC) +rel
INC <byte>
hee: o1
1A : INCHa 4K <byte>FHARE M BEEIN1. 40 5 Bk 48 NFFH, N1 )5 4% J900H,
GAR A MR AL . R SR AT S AL HEESE. A RS
bl
VER: SNZAR A RS S H S ERPIRAS . B4 byte AR SR 1 £ s 72 M
1 4 H AR R A7 2 R R A, AN A ELBE R 51
4. R0 N2 NTEH(0111110B), N #BRAMITE B RN TF B IG5 i) 47 Ji 35 OF FH
FI40H, NHE4 75
INC @RO
INC RO
INC @RO
PATEY G, TR0 AR ANTRH, 1N FERAMPITEHFI7FH 5. I A 2550 Al A8
J%00HF141H.
INC A
BESKE FEM) :
HITEER:
Zi#H4mAS: 00 0 0] 0100 |
#IE: INC
(A) — (A)+1
INC Rn
BEKEGEFEN: 1
WITEHER: 1
Zi#EEAS: 00 0 0] 1rrr
#IE: INC
(Rn) — (Rn)+1

P 0 L A T R A ]
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INC direct
BSKE (FT) :
HITAR: 1
“EFI%ES: [ 0000 [0 10 1] [ direct address |
#BIE: INC
(direct)«—(direct) + 1
INC @RI
ESKE(ED: 1
HITARR: 1
“HFIRS: [ 0000 [O01 1
#1E: INC
(Ri)—((Ri)) +1
INC DPTR
IheE: HdlEfaerinl
iR ZR A RHUEDPTRINLIIAE . FEEE N, XAIGM I IES, A7
DPLAMFFHIE N1 J548 N00H,  [FIR HEG B @A 7 DPH. iR E RS bR & .
IZHR A S ME— 145 160 A AF AR I IR 4 .
241 R FFA7 4 DPHAIDPLIY A 45 73 il N 12HFIOFEH,  I$E 47 51
INC DPTR
INC DPTR
INC DPTR
PAT5EEE ), DPHHIDPLAS A 13HA101H
BSKE (FNH) :
HITREIHA:
TSRS [10 1 0] o0 11|
#®{E: INC
(DPTR) « (DPTR)+1
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JB bit, rel
INRE: A EdE N BkEs
BER: W RbitfC R AL S N, TPk R rel Jrig & bk &b 223047 BN, HEEHAT T
— %64 BRI B brshhb iz B an o700 S inPCifE, A FE R — 43R
A0 R, SRS el TR A 55 FIAD e i (P82 A3 nE
PC_LZ:, HiIPCERN A H brdthhik . ZF6 4 & MRAH R AL, A S S
1, 1 HZEREA S bR EN.
205 Y O 1R NS035 9110010108, B hn#s 1 N56H (01010110B) . M4
JB P12, LABEL1
JB  ACC.2, LABEL2
S ERE P BhR T LABEL2AL 2 34T
BESKE (FED: 3
ISR [ 0010 [000O bit address rel. address
#1E: B
(PC) «— (PC)+3
IF (bit)=1
THEN
(PC) « (PC) + rel
JBC bit, rel
hee: HAALEEE NLINBEEE 5 HEE
THAR: QIR AL 9L, DK HE 22 51 B AL Brel e 2 kAL R HAT . iR
bitf 3R A 204 80, Mk SHAT T —2548 4. B H brthhk 4 B an = 77 =05
SeHEINPCHIME, fHHAR T — 2484 M ik, A58l TR A /5 14
M E (FBARIEINTT) MBIPC L., HIPCHRI A H brtht, 1 HAZ#AEA
SR MbREAL
VR SR A RS O B ERIRAS . T4 byte ITACER 1 s 72 M i
1 4 H B R A7 R, AN 2 BRI T
2450 B B2 H M & N56H(01010110B),  MIFE 441
JBC ACC.3, LABEL1
JBC ACC.2, LABEL2
¥ S8R T L 2IhR 5 LABEL2AC 134T, H R Ns w248 452H (01010010B)
EBESKEGFEDN: 3
HITEAER: 2
“H#EES: [ o001 [ooo0oO bit address rel. address
€. JBC
(PC) « (PC)+ 3
IF (bit)=1
THEN
(bit) < 0
(PC) « (PC) +rel
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JC el
Ihee: AdfbREONL, Bk
VR AR E L, AR T EEEE Blrel FrARR bbb Ab 228047 B, R8T T HI
184 BREEH H bRk s an F o a0 SR nPCHIfE, LR M S EICHE A1
T4 E L, REErel MR A /S5 AR (B2 1)
INRIPC L2:, FrIPCAERD A H brthdil . i #AEA S sgmabr AL

eV R (B35 SEi VA an S ain /S (VAU RS 2

JC LABEL1
CPL C
JC LABEL2

PUTSEEEIR, MRREARY, I S SO PR BN S LABEL2A ST
ORI (FT) : 2
2

HATEIHA:
“EEHI%B: [ 0100 [0000 rel. address
#BiE: IC
(PC) « (PC)+ 2
IF (C)=1
THEN
(PC) « (PC) +rel

JMP @A+DPTR
Ihge: [HEEkEE .
AR  ACRINERAT 8AL LA 5 B A L6 A (AR AR £ MEAR I,  FFIVE AN — 28045 2240
THIFE A HhhE, fEIBAFR P IHEESPC. PUATLI6M AR, (R FTDPLIKE 2
B35 7 DPH.  BUMESATIEHETEEIDPTR [ BAA S R AN .. AERE A bR
&AL,
200 R BEINESATE R AL (N0FN6) o RIAIFE L 7 F KA 1S HE e 4 B T Bk A%
FIMP_TBL 145 AIMPHE 4 h I — 46 F2 44T
MOV DPTR, #JMP_TBL
JMP @A+DPTR
JMP-TBL: AJMP LABELO
AJMP LABEL1
AJMP LABEL?2
AJMP LABEL3
WERFFIEPAT LIRAE LT FIN, BIMESAHMEN04H, FBATFET A& B Bk
LABEL24b £HUAT .
HEE: AIMPRE—AN27T84, IMIEBLEER T, S ABEEA HN DHbhE R VR
ZE2NF o
BESKE(FED: 1
WITEER: 2
“HE4ES: [ 0111 [oo 11|
BAE: IMP
(PC) «— (A) + (DPTR)
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JNB bit, rel
ThRE: G RbitFT RN A AL BEES .
W Wbt R RGN0, WEER Blrel FrARR AL 2 30U4T; B, 8P IT T %
84 . BEEEH H brsh bbbt & eI inPCHIME, MR T4 =i
hk, ARJEIErel TR A 5 M RS 2 (BLARIEIN T MBIPCEXE, #Hiil
PCIERI Y HFRHbbE . %484 HRZMAR N A £, (BASAR HBUE, i Bz
TEAN SR bR AL
4. R L% N2 4110010108, NS94 A56H (01010110B) . MIFE4 41
JNB P1.3, LABEL1
JNB ACC.3, LABEL2
PAT ¥ 3 3R 7 7% B FR -5 LABEL24 24T -
BESKEFEN: 3
“HE4EES: [ 0011 [ooo00O bit address rel. address
##1{E: INB
(PC) — (PC)+ 3
IF (bit)=0
THEN (PC) < (PC) + rel
JNC el
hee: A abn AR LBk
VAR SRR E N0, TAR P BEEE Blrel FTRR bbb Ab 223047 B, 4REEHUT T
84 . BEEER B bRt 3 B4 R 7 5. SeImPCHIMEIN2, i H TR ) K HINCER
AT a4 mHbtk, A)E el T CRNE 55 M W E (gL MEE2AF
) BIPC L2, HIPCHRI N B Arthhl . ZAEA SRR EAT o
25400 UL bRE S N, WFEA TS
JNC LABEL1
CPL C
JNC LABEL2
PATEEE I, BAAREARO, I T ERE T B BhR S LABEL2AL 2 34T .
BESKEFEN: 2
Z“HEBI%AS: [ 0101 [000 0] [ reladdress
#B{E: INC
(PC) «— (PC)+ 2
IF (C)=0
THEN (PC) «— (PC) + rel

P 0 L A T R A ]
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JNZ el
ThEE: o BES i Py 725 F0N ki
WRA:  WUR BUIMSARAEM — 81, A AREF B Slrel FriQR ML AEAL 24047, WsRAEA
FLHER0, GRERPAT T — 2484 BhEEH H AR 2 00 R 07 Gt 55 JedBPCH B
m2, Rl R A RS A W & (R MER2 1) IEIPC L., #r
KIPCAE BN H At . #RAF LR SN E A R A, AR EAL.
2450 BLRIMERIIYILREIN00H, NIHEL 751
INZ LABEL1
INC A
INZ LAEEL2
PATEESG, BN N AL ROIH, BBk B 5 LABEL2/Ab E 04T .
BEKE(FM): 2
ZHEEI%AS: [ 0111 Jooo0o0]| [ reladdress
#1E: INZ
(PC) — (PC)+2
IF (A)#0
THEN (PC) « (PC) + rel
JZ el
Thig: A RIS A A N0 NI B4
WRA:  WR RNARARER —AN0, A AREF B Blrel frAQR KM IEAL 24047, IR A
R0, GREPAT T — 25454 BRELH) B AR LI a0 07 Q5. JedBPCRIE Y
m2, ARl FrCRIA TS AR W 8 (R R 747 IEIPC L%,
FIPCAAEI A H btk . #RAEIERE T RIS HEA 2R AR, ARt E L.
2451 W REMEBSHIVILGEN0IH, W2 P51
JZ  LABEL1
DEC A
JZ  LAEEL2
PATERIE, RIMES A A RO0H, HEEFF ik 2h5 5 LABEL24L 24017
EOKE (F): 2
ZHEHISRAS: [ 0110 [ooo0o0]| [ reladdress
#BiE: JZ
(PC) « (PC)+ 2
IF (A)=0
THEN (PC) « (PC) +rel
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LCALL addrl6

Ihge: KA
YiRH: LCALLH T Haddri6frighhl b5 Re . & S0 PCIERE S, fH45PCHE ) K
LCALLIY N —4841thhl, SR5IE164PCIIMRSAL Al = 8AL AR IR EANAR (A7 715
5, FIRHEEFRE 2. SR)5 FHIELCALLIEA 188 27 A S8 34 A s 2o 1) 26
APCHIEAL F I DPHAVEAL 7 DPL, F2£ 7 M B FIPCHT A B i ik &b I 45 04T o
1M F- 1 FE AT DAL T 64K BRE 77 47 fith 2= (R AR AT st b b o iZ A EAS RS AR AL
200 FRIREIWIIEIENOTH, B35 SUBRTNE 2 Be (O FE A7k 2 b ik o 1234H . B AT 2
T T Hihk0123H 8 4
LCALL SUBRTN
FABEAZ 09H, N EERAMKI08HAI09H 55 [ N 4543 A 26HAT0IH,  HLPCHI 4]
{8 91234H.
BESKE (FED: 3
TR | 0001 | 0010 addr15-addr8 addr7-addr0
#{E. LCALL
(PC) — (PC) + 3
(SP) — (SP) + 1
((SP)) «— (PC,)
(SP) — (SP)+ 1
((SP)) «+ (PC15-8)
(PC) « addr;s
LIMP addri6
Ihee: Kbk
WAA: LIMP{H1SCPUTL & Bk HE Bladdrl6 Firde b I A PATRE Y« $EIZ4B A B2 FIER
3F o B ANFE T H S PC I e 7 7 T DPHAMIRA 2T DPL. £ MHTPCAR A M 1)
HhE AL TR IAT o %1647 H Arithhik a7 T 64K BFE 7 774 25 18] AT bk b o %38 4E
SRR AL
Z450:  BXbR S IMPADRYY /> it (IR FEE Al Jy1234H . U2 F- 3kl 1234H K454
LIMP JMPADR
PATEE G, PCI Y RETE AR }1234H.
BEKE (FEN: 3
Tt 4R | 0000 | 0010 | addr15-addr8 addr7-addr0
e LIMP
(PC) « addr,.,
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MOV  <dest-byte>, <src-byte>
Iheg: fLiAFTAE
WiAR: 2B R 2T A B 1) A 2 A0 B0 28 LR U R A e e b 250 1%
TR NSRRI, WA R oAt 27 A7 28 bR AL
MOVHE 4 j2ie 4 A B i R g TR 4, IRERIEEO B R E S Gk, 3
hEJ7 A AL 15F

26450 (R Y EBRAMII30HEL TG I P 25 H40H, T A0H B TT I Y 25 M 10H. 3k 11 i hy
11001010B (OCAH) . NIFEA FE7

MOV RO, #30H ;R0<=30H
MOV A, @RO JA<=40H

MOV  R1A ‘R1 < = 40H
MOV  B,@RI  ;B<=10H
MOV @RI, Pl  ;RAM (40H) < = 0CAH
MOV P2, P1 :P2 #0CAH

PATTEEE TG, AAATAR0MI N ZE N30H, RNaS A 25 A7 25 LI PN 5 4R N40H, ZFA74B I
W% 910H, RAMAA0HE JLFIP2 111 N 253 H0CAH.

MOV ARn
ESKE (F1) :
MITREH:
TSRS [ 11 1 0 [ 1o
#®1E: MOV

(A) < (Rn)
*MOV A,direct
EBSKE(F®H): 2

ZHHIES: [ 1110 [o 10 1] [ directaddress |
#%1E: MOV
(A)«— (direct)

3. MOVA ACCELRXIES.

MOV A @Ri
BEKE (F1) :
WITEH:
TiEHEIRAD: [ 11 1 0 Jo 11
#{E: MOV
(A) — ((Ri))
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MOV A #data
BEKEF™M: 2

WITRHA:
TSRS [ 0111 Jo 100 [ immediatedata |
#1E: MOV
(A)« #data
MOV Rn, A

BEKE(FEN: 1
TSRS [ 1111 [ Lo

B1E: MOV
(Rn)—(A)
MOV Rn,direct
ESKE (F1) :
“HEES: [ 1010 [ 1o [ directaddr. |
#B1E: MOV
(Rn)«(direct)

MOV Rn#data
BESKE (F1): 2
WITRE: 1
THEISRED: [ 0111 [ Lo

#1E: MOV
(Rn) « #data

Il

[ immediate data |

MOV direct, A
ESKE(FE®): 2
HITAER: 1

THEFIRS: [ 1111 o101 | direct address |
#{E: MoV
(direct) < (A)

MOV direct, Rn
BEKE (FH): 2
HITAER: 2

Ti#HmAS: [ 1000 [ 1 [ direct address |
B1E: MOV
(direct) < (Rn)
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MOV direct, direct
BSKE (F1): 3

WITRHA: 2

TSRS [ 1000 [0 10 1] [ diraddr(sic) | [ diraddr. (dest) |
#1E: MoV
(direct)« (direct)
MOV direct, @Ri
BEKE (FH): 2
PATREIER: 2
ZiEHESmAS: [ 1000 Jo 11| [ directadd. |
#1E: MOV
(direct)—((Ri))
MOV direct,#data
EOKE (FT): 3
PATREIER: 2
“iFIZES: [ 0111 [o 10 1] [ directaddress | [ immediate data |
#{E: MOV
(direct) « #data
MOV @Ri, A
BEKEGEFM: 1
THFISRRD: [ 1111 o1
B1E: MOV
((Ri)) — (A)
MOV @RI, direct
K (FH): 2
WATEHA: 2
TiHFISES: [ 1010 Jo11i]| [ |directaddr |
B1E: MOV
((Ri)) « (direct)
MOV @RI, #data
BEKE (FMH): 2
THFISRES: [ 0111 [Jo11i]| [ immediatedata |
#{E: MOV
((Ri)) « #data
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MOV <dest-bit>, <src-bit>

IhEE:
AR

25451

MOV C,bit
BOKE (F1) :
WITRHA:
ZHHIYRAS

#1E:

MOV bit,C
BOKE (F1) :
WITEHA:
Z BEHIRAS
#1E:

feik AR &

F<src-bit>A{ 3 BAR /R A8 2 5 ) B <dest-bit> BT 8 iE BB B e 2, RIS
W — AR bR, T A —AN ST B FhERIAL . A AR R H Ath 25 77 A% Al
FrE L
A bR ECIIVIE AL, 3t 1 P2r P (144 £ 110001018, uifi 1 14 4 % B A
35H(00110101B). Mifs4 41

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

PTG, AR EREZE, O 1 EEA ~39H (00111001B) .

=N

[1 01

MOV
(C) « (bit)

0o 0 1 o] [ bitaddress |

NN

[1 00 12]Jo 01 0] |

MOV
(bit)« (C)

bit address |

MOV DPTR, #data 16

Ifige:
TR

L6 ) R T B K AR

ZIB AN 1600 H BULE R B Fe 5T DPTR . 1647 1% B0, S 1EF A 1 45 2571 AN
3T . H A DPHA AL 1) g #datal6 /) =71, 1 DPLAH A7) & #datal6 1 ik 7
Fio ANFEMFRENL

RS R ME—— kR — IR R Sl 16 R [ HE 4 .
450 154
MOV  DPTR, #1234H
A7 RIE 1234158 N HHE P % A7 A7 4% . DPHI{E N12H, DPL{E N34H.
BESKE(FE™H: 3
HITRAH: 2
“HEFISRAS: [1 0 0 1[0 0 0 0] [ immediate data15-8 immediate data7-0
#®{E: MOV
(DPTR) « #data, o
DPH DPL « #data , #data,
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MOVC A, @A+ <base-reg>
IhRE: JCRRFPAEAE A T ARS8 CRECEER) Fik 2 FUnasA

WRB: MOVCHE A KL T AT il as H AR 71 BUR B ARk B BUINERA. B A& i +
TR f BN R TR S 8 A B A6 h Fh kA A 28 (DPTRELPC) HISUEA
InFEA . iR CAPC AL 4788, WITE Bmas WA INBIPC AT, PCHg Z L3 n 2
TR EAIMOVCZ G B Atttk Wik 2 LIDPTRONSELE 2 4788, TG UL &3
TEPAT LA INIE T, ARBALF=AE (IR A 1B 25 =80T o AN 2 AR MR AT o

24 (B RN ARARME AL T0~42 8], QR ikt R s Arh BE F 5 08 FIDB Oy
L GECFAD B XHANMEZ —
REL-PC: INC A
MOVC A, @A+PC

RET

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

IR AR % 7B 2 0T 20880 N01IH, $AT R THIREE, BinsriE
ANTTH., MOVCHEA Z RTIINC AFR & 2N TAE BRI RETIM % E M. Wi
MOV CHIZFA Z (84 2 MRS BT, IRAN T IERHbSEGRA, UKAH R
M 5O i 3 RnaA L.

MOVC A @A+DPTR
BEKE(FM: 1
WATERR: 2
Zi#tFISRES: [ 10 0 1 Joo 1 1]

#1E: MOVC
(A) < ((A)+(DPTR))

MOVC A @A+PC
EOKE(Fh): 1
WITEHEA: 2
Zi#FISES: [ 1000 JooO 1 1]
#1E: MOVC

(PC) « (PC)+1
(A) < ((A)+(PC))
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MOVX <dest-byte>, <src-byte>

INRE:
AR

2451:

MOVX A @Ri

SRR IE

MOVX 54 F T8 2 mas A AN S0 7708 &5 < (AL if 8die . R e AR ik 1R &
MOV BN T Xe MOVXI 73 IR, EATTZ A1) DRI AE T U5 i SN E i RAM
PR TR M Bl 87 (34 2 16 AL ) o

ST IR, YR TAEZAE A I ROFIR LI (8o il 21 5 FH 3 L1PO. % T
HNERIOY R B B BU/NIRAMER B, 8ALHIE CLs g il . 35 B M K IRAM
BRI, nl R O 5] RS S A bbb S S . BRI AT fEMOVXEE 4 2 Biias g i 48
A, b 5] AV .

XF 2R, I HE R DPTR Az 1602 stk . 24 P23its 1 () HY % 2%
RILDPHIY P ZEIT, P2 IR TN 6 25 A7 28 TR R FOR IS . 78U 9 DU I R I 250
FEFIIS, X Py S A SRR EE, RN TR BRG44SR B & iy ol .

FERLERE LU, AT LR A I A R FIMOVX TR &« £EV) H KA B KIRAM
AR, BRI LA i Fia B DPAEP 23 1 _E 4 H B Iy 7 5774, n] LGB R AR
B4 AU bk Ay ANP2sm L B4, AR LB ROSERITE HE -1 KIMOV X Hi

4.

YA — AN B T i/ 2R 0 AN RAMAT £ 2%, %5 892568 (1 Intelff)
8155 RAM / 1/O / TIMER) , ZA7fifi s 1 3% 42 £18051 )i [IPO_L-, iy I P3# FH T4 it
HMERAM BT I3 HIME 5. vl DI PIFIP2 A Pl d N/ il L1 o ROFHRIH R 558 3
FN12HFI34H, FMTRAMPI34H S ICAFAif A d J956H, U T 148 4 /541 -
MOVX A @R1
MOVX  @RO,A

K B 56H S il 2] 2 N2 ALL L AMBRAMIF 12H L G AR,

ESKE(FED: 1
BITE: 2

I mAD -
BAE:

[1110Jo001i]

MOVX
(A) — ((RD)

MOVX A @DPTR

BEKE (FH)
MITEER:

T RAD
BAE:

1
2
[ 1110 Joooo]

MOVX
(A) < ((DPTR))
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MOVX @Ri, A
BEKE (F1) :
MITRIH:
SRR [ 1111 [oo0 1
#{E: MOVX

(Ri)(A)

MOVX @DPTR, A
BOKE(FMH): 1
WITAHEA: 2
ZHFISRAS: [ 1111 [000 0]

BfE: MOVX
(DPTR)—(A)
MUL AB
IngE: ik

WRA:  iZdB A A TSl BN A A 2 Brh (I AT S8 A B g, Frr=AE 1 16AL e fR
HIRSALAEHAE BN as s, M m8 AP AE T A7 #8B R . &K T-255(0FFH) , U
P ARG BUNEERRES . FEPITIZIE AR, bR G R RS E.

2450 B B I0ESAKVIEAE J980(S50H), ZFAF-2eBIKHILA1E 160 (OAOH), MIFE4-
MUL AB

SRAHFERI12 800 (3200H), i A% 7748 BI 545 Mi32H (00110010B) , S 7% %,
Wi AR E AL, AR ERIEE.
BOKEFN): 1
WITEH: 4
ZH#tFI4RRS: [1 0 1 0 Jo 1 0 0]
B MUL
(A)7.0— (A)x(B)
(B)IS-S
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NOP

Ihee: SEE

WRA: PUTAIELR S, BREEPATHEE TR S . B TPCHh, HA A s fbr S A
AL

;BB AR I P2 575 51 L I AR I R P s i kb R AL
WA OB o HRAUEFHSETBMCLRIE A7, AR ket R BeREsEL ML A A
o DRI 5 EEBESE AN BSOS o W] AR A0 R J7 SR SEBLITEEKR i T e
(R WA ga D -
CLR p2.7
NOP
NOP
NOP
NOP
SETB p2.7

BEKE(FN: 1
PITRE: 1
Z#FI%RES: [0 0 0 0[0 0 0 O

#®1E: NOP
(PC) « (PC)+1

ORL <dest-byte> , <src-byte>
Ihee: MAFHLRENEHIEH
AR ORL#E4 ¥4 Hi<dest-byte>Fll<src_byte> T i =& I AN 7 5 48 Bk AT 12 47 12 R alig
B, 2 AEIE <dest-byte> IR AR IR ot . ZARIERREMRR A7
PIANMRIERH AR, SCR6FTFHE 20, 4 H IR E R0 RINSRART,  JFE(E
FOTLLR A F 474 Fhk . BT FAEaRI R Fhlai LR k. 2 B RS
KRBT 07 0, R DR RN el sr B A
R AR SR S I EIRPIRES T84 <dest-byte> BT AR 194K
82 M3y 1 %60 R R A7 28 TR SR s, A2 S B R
24 B B A AR HE O0C3H (11000011B), &7 17 %R0 i y55H(01010101) ,
JUEERSE
ORL A,RO
PATIE, ZInEs A48 0D7H(11010111B) . 24 H A B0 B3 5 5l 5
BT, ORL¥H4A W] FHRIATATRAM S yG Bl 2 B 25 A7 28 h I SN0 B oL, AT
Hefy el B LR BR M e, BT RN DUR A S TERR A R I AL, T B2
FNERATEIZAT IR P S T U . PATHR S
ORL  P1,#00110010B
ZJa, ELORIEES. 4. 1z EL.
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ORL ARn
BESKE (F1):
WITREEA:
“HFISRES: [0 1 0 01 rorx
#4E: ORL
(A) — (A)V(Rn)
ORL A.direct

BEKE(FM): 2
WITEHEA: 1
“HEEI4RES: [0 1 0 0 Jo 1 0 1] [ directaddress |

#1E: ORL
(A)— (A)V (direct)

ORL A @Ri
BEKE (FT) :
MITREIH:
RIS [0 1 0 0 Jo 1 1
#{E: ORL
(A)—(A)V((RD)
ORL A #data

EOKE (F1): 2
WITRER: 1
ZH#FI%RES: [0 1 0 0 [0 1 0 0] [ immediatedata |

#4E: ORL
(A)— (A)V #data

ORL direct, A
BOSKE (F1): 2

WATAR: 1

Zi#FIZRAS: [0 1 0 0 [0 0 1 0] [ directaddress |
#4E: ORL
(direct)« (direct) V/ (A)

ORL direct, #data
BOKE (F1H): 3

WITREIE:
“H#EFIZAS: [0 1 0 0 Jo 0 1 1] [ directaddress | [ immediate data |
#1E: ORL

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

Thee: NAEMNEZHEIUEE
WA dnSi<sre-bits TR R AL B AL, MBS ARE; BN, R AR ER M FIR
AL, EILGEST, MTIREER AT <1 FoRBEEERSU G/, H
PR SRR . TEPATARIRE SN, AR H AR AT
255 HPATI IR A TSN, M HAHP1.0=18ACC.7=180V =0}, B/ FiibrEC:
MOV C,P1.0 LOAD CARRY WITH INPUT PIN P10
ORL C,ACC.7 :OR CARRY WITH THE ACC.BIT7
ORL C,/oV :OR CARRY WITH THE INVERSE OF OV
ORL C, bhit
ESKE (FD): 2
Zi#FIZES: [0 1 1 1 Jo 0 1 0] [ bit address |
#{E: ORL
(C) — (C)V (bit)
ORL C, /bit
EOKE (FH): 2
HITREHEE: 2
ZiEFIZES: [1 0 1 0 Jo 0 0 0] [ bitaddress |
¥2{E: ORL L
(C) — (C)V (hbit)
POP direct
TheeE: itk
AR SR ARE TR E N ERAMBLIG I N ZY, BRIBEMHRL. 2805, K EBIn W L% 2
ddirectAT 8 R ARG SoC (B T-0E 20 H . ZBAEA bR &AL,
245 VAT BT MM N32H, A ERAMHI30H~32H 8 7T B 43 1 J920H, 23HAN
01H. NHATFE 4
POP DPH
POP DPL
ZJE, FRAREM(EAS K30H, HHREfEE A AN0123H, B R4
POP SP
P AR £ N20H .
ER: EXPEFRE LT, S5 NS (20H) 287, FRIeE a2
2FH, ARG TR 20HHI SN, A K20H,
BEKE (FH): 2
HITRAER: 2
“HEFIZES: [ 1 1 01 [o 0o 0 o] [direct address |
#1E: POP
(direct) < ((SP))
(SP) « (SP) - 1
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PUSH direct
IhRE: LAk
YERA:  ARFREFESLINL, ARG K direct TR s B4R B P 25 E ) Bt HFR AT 5 S H  FERAMAT
BRI 2. ZERIEAN bR AL
240 BTN IR S AR I AR PR AT B R09H,  BE e DPTRIGME A0123H. 47 Un
T4 A
PUSH DPL
PUSH DPH
25, MRIEEAEN0BH, TR 23HAT0IH 2 HIAEA N FERAMAIOAHFTOBH AR fif #
JEZH .
BEKE (FEH): 2
WITEHR: 2
ZH#SI%S: [ 1 1 00 Jo 0 0 0] |[direct address |
#4E: PUSH
(SP) « (SP) +1
((SP)) « (direct)
RET
hRE: T BIFEIR [
WRE: HUTRETIRAN, B EPCE M E AL T AMRAL T MR sy, edRitmi2. 4R
G, TR TE R IIPCIE T N Hb bk AL TR A AT, — BRSO, %48 & FIACALLEL
LCALLEC A . cidg S MHUT A smibr E47 .
20 BARIRE VIMEN0BH, A EERAMEI0AHAIOBHAFfif 5. G Hh O HE 73 B 9 23H AN

01H. NIfE4:
RET
PATIE, FRIGEFEEN0OH. T2 K MO123H b hE Ab 4k L 301 T .

BEAKE(F™Y: 1

Z SRS
RAE:

[ 0010 o o0 1 0]

RET

(PCis) < ((SP))
(SP) < (SP) -1
(PCy0) < ((SP))
(SP) < (SP) -1
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RETI

ThReE:
1R

2541

iR [A]

PATZIR LM, BN # M PCE K M A ARAL 71T, AREIRE R WE ., &
B AR HA W, HRAaEHR2. HALZF AR AZRN . HEFIRETPSW
Ao BARE B WTETIIRES o R PR ARk AHT ™ A IR PCAE B3 L F) ik AR T 43
1T —RBOU T R ORI DT — %484 . EPITRETHESN, WA ML
SRR R e S 2 A HAt vh T AR S A AL B, 8 A A PRI e 2 A5 v ) o BT 2 IR

EPATLHRIE L

PR IRAT IWIME N0BH, 45 A LE HiHE0123H AL T4 AP AT 45 A 1a) 7= A v ik, PR 88
RAMITJOAHFIOBH 5T I P4 2853 7 N 23HFI0IH . 45 4
RETI

PAT7EHE IR, ARIREAZEO09H,  PIFTR (] f5 72 5 4k 42 IN0123H I HE T 464447

BEKE(FM: 1
MITR: 2

ARG -
181

RL A

[00 11 Jo o 1 0]

RETI

(PCis) < ((SP))
(SP) « (SP) -1
(PCr0) < ((SP))
(SP) « (SP) -1

ESKE (F)
1T

= I
181

oK BMBRAR O BE S E R AL RS
s R BUmES RIS B AR AN, HA M TR R0, 18 AT AR bR EAL
: WEINEEM 25 H0C5H (11000101B) , 484

RL A

PTG, BN AAZHKSBH (10001011B) , HbrEA ASZHN .,
1

1

[0010]Jo0oo01 1]

RL

(An+1) — (An) n=0-6

(A0) — (A7)
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RLC A
hee: LR A
WERA:  BUM AR HISALEE A A bR & — RGN . P 7 NS bR, BRI RR G
WIERIR SR DI, ZFB4 AR HARbR E A7 .
2450 B B EAR{E H0C5H(11000101B), U454
RLC A
PAT IR, KR EIN2EAREEAE 8BH(10001011B), HEA b G4k B A .
BEKEGEFEN: 1
HITEHEA: 1
ISR [0 0 11 Jo 0 1 1|
#®{E: RLC
(An+l) < (An) n=0-6
(A0) —(C)
(C) (A7)
RR A
NEE: K BInERREUE A A R
YRA: K RN I8N BRI KA RN, OB RN, BIPEIA AR, 1%1E
AR R EAT
2450 W B INE N A H0C5H (11000101B) , Nj3E4
RR A
PTG BN HI N EASBOE2H (11100010B) , bR A A28
BSKE (FMH) :
PITEHA:
Zi#FI%RES: [ 0 0 00 [0 0 1 1]
#1E: RR
(An) < (An+l) n=0-6
(A7) < (A0)
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RRC A
IheE: HHIIERAL R
WEA:  BNa A8 B RO bR & — A A R L. HAR OB NI FRE, HEAIAR B
VIR ASE RS BINIT o 12382 AT A AR AT
2645 R 2 NS 18 J90C5H(11000101B), HEAIFRE A0, MHE4
RRC A
PATG, A0 R Es i HE 45 62H(01100010B), A7 bk & B A7
BEKE(FH): 1
ZiEFIZES: [ 0 0 01 Jo 0 1 1]
#¥{E: RRC
(An+l) < (An) n=0-6
(A7) —(C)
(C) < (A0)
SETB <bit>
Thee: B
BA: SETBIRA MUK AHRI AL E L, HERIERT RnT DL A bR s A v] BB F-hE AT
R RS- AR R LI VS
00 BOEAARERNEZE, i L HOIR A Jy34H(00110100B),  MIFE 4
SETB C
SETB P10
PATIE, BEAPREARNL, i L% RS AR 35H(00110101B)
SETB C
BESKE (FH) :
PWITEHA:
TSRS [ 1 1 01 Jo 0 1 1
#1E: SETB
©)«1
SETB bit
ESKE (FTH): 2
PITEH: 1
ZiEHI%mAD: [ 1 1 0 1Jo 0 1 o] [ bitaddress |
#1E: SETB
(bit) 1

P 0 L A T R A ]
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SIMP rel
IhRE: JEBkEE
WA FEPCAREREE Blrel Fros bl 40T . B AR an R vk 5. EkPCE M2,
R FHE A 5277 (Birel) FTRoRiE 55 M min#PC L, 53K HPCE RIS
B ) B Artthhk . BrCL, BRIV 2 A4 (HISIMP) Huhk I RT128 725 fl )5
12775
Z0: B S RELADRXS MR 4 M hb A7 T 52 P A7 fif 5 (1 0123HH E, T 454>
SIMP RELADR
V9% 5 6 T0100H. 44T %84 )5, PCHALH0123H.
VER: ELBIR, BESIMPH TR — &4 rht 20102H, Kk, B imEs
£50123H-0102H=21H. 4, WHESIMPHmFE & ZOFEH, B4R RE1%TE
A I TEBRIEIR o
ESKE(ET: 2
“H#HI4ES: [ 1 0 00 Jo 0 0 0] [ reladdress |
B{E: SIMP
(PC) — (PC)+2
(PC) « (PC)+rel

SUBB A, <src-byte>
IhgE: ATEALIIIRIE
R SUBB#& 4 M Z N 28 vh ik 2= <src-bytes T 4026 (1) 7 528 & (1 HUE R BhArbr &, Ik
RIBF RS R E T Bnasrh . dn B AT LI S 7407 T B, SUBBKG 2 E {7 3347
Fr& (Rt o B0, EEIMFE. (WREHITSUBBIE AT, HEAikr&
CLAWEN, XEMAETERTIRIAT 2R E IR R, = 7. BImAER
TARZIGAS, BT E RIVREAE R I B nas P2 ) dn SRR AT heki
BE RN, I EH A, AR AR EACS Y B W6 fH
fr: MEBTALEA, BOEHTAE AL, TEeiika, g RSOV B L.
MPHTE TS BEOREIEEN, FFOVERL, WEREIESIR M e b4
THEG B, EAEURIE SRR R A T RS
R o = 1| WA W= % 2 | R = I 7 1| = & 283 1] B 72 | U RV B4
k.
25451 ; W UM AR R A B V0C9H(11001001B) . A7 A7 #RR2[¥){E y54H(01010100B), ik
frbrECH B . M F1E4:
SUBB A, R2
PATIE, ZInEsEdE 48 J974H(01110100B), BEALFR & CHIHBIBEALFR £ ACHE
%, bR ECH AL .
VER: OCOHI 54HM 1% 75H, HIE L&+, HF7ESUBBIEL AT
A, AR ECE AW ENL, iR 4 RIE B L Abr s, S374H. ik,
UISRAEHEAT BRS P O 20 PR E SR, AR ECHPIRAS RS0, A4 M HCK
CLR C At frbrECEE.
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SUBB A, Rn

BOKE (F1)
HATEHA:
Z I 4RA -

#BAE:

SUBB A, direct

EOKE (F1) :
HATEHA:

b 2 A

B4

SUBB A, @RI

HSKE (FH):
HITREIER:

Z YRS
BRAE:

SUBB A, #data

1

[100 1 [1rrr]

SUBB
(A) = (A)-(C) - (Rn)

1
[1 00

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

1 ]o 1 0 1] [ directaddress |

1
1

[1 00

SUBB
(A) = (A) - (©) - (Ri))

1]o0 11 i

BEKE (FMH):
PATREIEA:
Zi#EHEI%RAD: [ 1 0 0 1Jo 1 0 0] [ immediatedata |
#{E: SUBB
(A) «— (A) - (C) - #data
SWAP A
InRE: S RMER AR
WBA: SWAPHEA U B INasrRans (Hr3~(r0) FImsals (fr7~fid) Bskirsci. sehrt
SWAPHE 4t ] NARL I HE & o IR AR &AL
0. BRINAIAN % N0C5H (11000101B) , NlFE4
SWAP A
PATE, BINEHANAZERSCH (01011100B) .
BESKE(F): 1
PATREIER: 1
Zi#EHEmAS: [ 1 1 00 JOo 100
1E: SWAP

(Aso) << (Ar)

P 0 L A T R A ]
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XCH A, <byte>

TIRE:
AR :

2451

XCH A/Rn

EOKE (F1)
PITRHA:
— HEHIRAS -

BRAE:

XCH A, direct

BEKE (FM):
HATEER:
BRAE:

XCH A, @Ri

BOKRE (T
HATEER:
BRAE:

AZ e BN AN 72 B A

XCHH& A H<byte> T8 %€ 117 A E I N A BB F gy, [FIRK Rn s i IA s
B N\<byte>fir i€ 7 WAL R . fi5 T RIRIRAEEON H KR ES R v S a7 %
fres Sk, BT HMEF AT .

RO A2 AHiIE20H, B A% A8 J93FH (00111111B). A ERAMIKI20HEA 5T K
25 975H (01110101B). M54

XCH A, @RO

PATIE, PIEBRAMIFI20H 3G (¥ 504 42 3FH (00111111B), RN A A4 A
75H(01110101B).

|1100|1rrr

XCH
(A) <= (Rn)

1
[[1200 o010 1] [ directaddress |

XCH
(A) < (direct)

1
1

[1 100 o011 i
XCH
(A) <= ((Ri))
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XCHD A, @Ri
Ihee: A4 BRI AI@Rist v oo b B k46
ER: XCHDIE4¥ Znds N A MR (F70~3, —fRE T Nt ¥ ekBCDAS) Fija) %
SHER P HRAM B T I BT e, S B IR T (hi7~-4) FIAZEm. 54k,
ZAR AR EN .
4. FROMRAT 7 HHE20H, ZNES A % 836H (00110110B). I #RAMIKI20H B I A7 i
I %cdE 9 75H (011110101B). MIFE4
XCHD A, @RO
PATIE, PWEBRAM 20HER TG N A48 i 76H (01110110B), R IN#AR N A AN
35H(00110101B).
ESKEET: 1
HITAH: 1
TiEFIES: [1 101 o011
$2{E: XCHD
(Aso) <= (Riso)

XRL <dest-byte>, <src-byte>
Ihee: TR RIE R
BiRA XRL#E 4 <dest-byte>Fl<src-byte>FT UK 17T AL B A AT 8 1R ST 8ls &
45 RARAEAE<dest-byte> T AR 7 1A R B IR A HMbr S,
PN RERAR G RIS R 6P Sl 2. 2 B IR Ry s, YRS

AR B A7 ds Fhk . EIRThE . A MRS HEASL RN S0k 24 H AR S0
T EET ARG, JRERE RO AR RN s B S

T WRAZAE BB B 51 L RPIRZS A dest-byte T AR (4wt
7 it 1 i S B A % T AR i, AN AN 5 R S ) A

245 B R BN g8 A 25 A7 #5013 2543 ) 90C3H (11000011B) FI0AAH(10101010B), i
4
XRL A RO

PATIE, RINAIIHN A H69H (01101001B).

A H R EOE T B ST RN, %45 2 B FTRAM HLICECE B 17 4%
R AL . BB U, fEBATIE R S e . 474
XRL P1, #00110001B

PATE, PLEMIAIS. 4. OBHUY.
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XRL A/Rn
BSKE (F1)
PATEHA:
ZiEHIAD: [ 01 1 0 [ 1rrx
#B1E: XRL
(A) < (A) ¥ (Rn)
XRL A, direct
BESKE (FhH): 2
PATEHA:
ZiEHI%RAD: [ 01 10 Jo 10 1] [ directaddress |
#B1E: XRL
(A) < (A)  (direct)
XRL A, @Ri

BOKEFN): 1
WITEHE: 1
Zi#FISES: [ 01 10 [0 11

BAE: XRL
(A) —(A) ¥ ((R))

XRL A, #data
BEKE (FH): 2
HITEER: 1

Zi#HI%RAD: [0 1 1 0] 010 0] [ immediate data |
#1F: XRL
(A) « (A) ¥ #data
XRL direct, A
BEKE (F1H): 2
WITRHA:
Zi#HFIZES: [0 1 1 0J o0 10 [ direct address |
#1E: XRL

(direct) «— (direct) ¥+ (A)
XRL direct, #data

BSKE (F1)
PATEHA:
ZiEHI%RAD: [0 1 1 0Jo o0 1 1] [ direct address immediate data |
#1E: XRL

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

ACALL addr 11
Function:  Absolute Call

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

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

ACALL SUBRTN
at location 0123H, SP will contain 09H, internal RAM locations 08H and 09H will contain
25H and 01H, respectively, and the PC will contain 0345H.
Bytes: 2
Cycles: 2
Encoding: [a10a9 a8 1] 0 0 0 1 | | a7 a6 a5 a4 | a3 a2 al a0 |

Operation: ACALL
(PC)« (PC)+ 2
(SP)«—(SP) +1
((SP)) « (PC,)
(SP)«(SP) +1
((SP))«—(PCys.5)
(PC,0.0)< page address

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

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

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

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

ADD A,RO

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

Operation:

ADD A.direct
Bytes:
Cycles:
Encoding:

Operation:

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

ADD A #data
Bytes:

Cycles:
Encoding:

Operation:

[00 10 J1rrr

ADD
(A)—(A) + (Rn)

2
1

[ 0010

ADD
(A)«—(A) + (direct)

[0101 | direct address |

[00 10 Jo11i

ADD
(A)—(A) + ((Ri))

1
[ 0010

ADD
(A)<—(A) + #data

[0 100 [ immediate data |

ADDC A <src-byte>

Function:
Description:

Example:

Add with Carry

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

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

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

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

ADDC ARO0

will leave 6EH (01101101B) in the Accumulator with the AC flag cleared and both the carry
flag and OV set to 1.

116
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ADDC ARnN
Bytes:
Cycles:
Encoding:

Operation:

ADDC A, direct
Bytes:

Cycles:
Encoding:

Operation:

ADDC A,@Ri
Bytes:

Cycles:
Encoding:
Operation:

ADDC A #data
Bytes:

Cycles:
Encoding:
Operation:

AJMP addr 11

[00 11 [1rrr]

ADDC
(A)—(A) +(C) + (Rn)

[ 0011

ADDC
(A)—(A) + (C) + (direct)

[ 010 1] [ directaddress |

[00 11 Jo11i]

ADDC
(A)—(A) +(C) + ((Ri))

[ 0011

ADDC
(A)«—(A) + (C) + #data

[0 100 ]| | immediatedata |

Function:
Description:

Example:

Bytes:
Cycles:
Encoding:

Operation:

Absolute Jump

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.

The label “JMPADR” is at program memory location 0123H. The instruction,

AIJMP JMPADR

is at location 0345H and will load the PC with 0123H.

2

2

[a10a9 a8 0] 0 0 0 1
AIMP

(PC)« (PC)+2

(PC,o.0)<— page address

| a7 a6 a5 a4 | a3 a2 al a0 |

P 0 L A T R A ]
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ANL <dest-byte> , <src-byte>

Function:
Description:

Example:

ANL ARn
Bytes:
Cycles:
Encoding:

Operation:

ANL A direct
Bytes:

Cycles:
Encoding:

Operation:

ANL A @RI

Bytes:
Cycles:
Encoding:
Operation:

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

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

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

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

ANL ARO

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

[01 01 J1rrr

ANL
(A)—(A) /\ (Rn)

2
1

[[0101

ANL
(A)—(A) A\ (direct)

[0 10 1] [ directaddress |

1
1
[01 01 o011

ANL
(A)—=(A) N ((RD)

118
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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:

[ 0101 Jo1o0o0] [ immediatdata |

ANL
(A)—(A) /\ #data

2
1

[ 0101 Jooz1o0] [ directaddress |

ANL
(direct)«(direct) /\ (A)

3
2

[ 0101 Joo11 | 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,/0V ;AND WITH INVERSE OF OVERFLOW FLAG
2

2

[ 1000 Joo10] [ bitaddress |

ANL

(©) < (C) A (bit)
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ANL C, /bit
Bytes:
Cycles:
Encoding:

Operation:

2
2
[ 1011 Joooo] [ bitaddress |

ANL L
(C)—(C) A (hit)

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

Function:
Description:

Example:

Compare and Jump if Not Equal

CJNE 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
; 1 ; R7 = 60H.
NOT EQ: JC REQ_LOW : IF R7 < 60H.
: .. LY.L . 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.

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

WAIT: CINE APLWAIT

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 PI,
the program will loop at this point until the P1 data changes to 34H.)

CINE A direct,rel

Bytes:
Cycles:
Encoding:

Operation:

3
2

[ 1011 Jo1o00 | direct address [ rel.address |

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

(€)1
ELSE
(©) <0
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CJINE A #data,rel

Bytes: 3
Cycles: 2
Encoding: [ 1011 Jo101 [ 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
CJINE Rn#data,rel
Bytes: 3
Cycles: 2
Encoding: [ 1011 [ 1rrr [ immediata data [ rel.address |

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

THEN
(C)«1
ELSE
(C)«0
CINE ©@Ri,#data,rel
Bytes: 3
Cycles: 2
Encoding: [ 1011 Jo011i [ immediate data [ rel.address |

Operation: (PC) « (PC)+3
IF ((Ri)) <> (data)
THEN
(PC) « (PC) + relative offset
IF ((Ri)) < (data)
THEN
C)«1
ELSE
C)«0
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CLR A
Function:  Clear Accumulator
Description:  The Aecunmlator is cleared (all bits set on zero). No flags are affected.
Example:  The Accumulator contains 5CH (01011100B). The instruction,
CLR A
will leave the Accumulator set to 00H (00000000B).
Bytes: 1
Cycles: 1
Encoding: [ 1110 Jo100
Operation: CLR
(A)=0
CLR bit
Function:  Clear bit
Description:  The indicated bit is cleared (reset to zero). No other flags are affected. CLR can operate on
the carry flag or any directly addressable bit.
Example:  Port 1 has previously been written with 5DH (01011101B). The instruction,
CLR P12
will leave the port set to 59H (01011001B).
CLR C
Bytes: 1
Cycles: 1
Encoding: [11 0 0 0011
Operation: CLR
(€) <0
CLR bit
Bytes: 2
Cycles: 1
Encoding: | 1100 [0010] [ bitaddress |
Operation: CLR
(bit) < 0

122
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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 5CH(01011100B). The instruction,
CPL A
will leave the Accumulator set to 0A3H (101000011B).
Bytes: 1
Cycles: 1
Encoding: [ 1111 Jo100
Operation: CPL
A)y—(A)
CPL bit
Function:  Complement bit
Description:  The bit variable specified is complemented. A bit which had been a one is changed to zero
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 5BH(01011011B). The instruction,
CPL P11
CPL P1.2
will leave the port set to 5DH(01011101B).
CPL C
Bytes: 1
Cycles: 1
Encoding: [10 1 10011
Operation: CPL o
(©) < (©)
CPL bit
Bytes: 2
Cycles: 1
Encoding: [ 1011 [00 10| [ bitaddress |
Operation: CPL L
(bit) « (bit)

P 0 L A T R A ]
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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 AR3
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:
Cycles:
Encoding: [ 11 01 Jo10 0]
Operation: DA
-contents of Accumulator are BCD
IF - [[(As0) > 91V [(AC) = 1]]
THEN(Ag,) < (Ago) + 6
AND
IF - [[(A)>91V[(C) =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:
Cycles:
Encoding: [00 0 1 Jo 10 0]
Operation: DEC
(A)—(A)-1
DEC Rn
Bytes: 1
Cycles: 1
Encoding: [ 0001 J1rrr
Operation: DEC
(Rn)«—(Rn) - 1
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DEC direct
Bytes:
Cycles:
Encoding: [ 0001 Jo 10 1] [ direct address |
Operation: DEC
(direct)«—(direct) —1
DEC @RIi
Bytes: 1
Cycles: 1
Encoding: [ 0001 [0 11
Operation: DEC
(Ri))—((Ri)) - 1
DIV AB
Function: Divide
Description: DIV AB divides the unsigned eight-bit integer in the Accumulator by the unsigned eight-bit
integer in register B. The Accumulator receives the integer part of the quotient; register B
receives the integer remainder. The carry and OV flags will be cleared.
Exception: if B had originally contained 00H, the values returned in the Accumulator and
B-register will be undefined and the overflow flag will be set. The carry flag is cleared in any
case.
Example: The Accumulator contains 251(OFBH or 11111011B) and B contains 18(12H or 00010010B).
The instruction,
DIV AB
will leave 13 in the Accumulator (ODH or 00001101B) and the value 17 (11H or 00010010B)
in B, since 251 = (13x18) + 17. Carry and OV will both be cleared.
Bytes: 1
Cycles: 4
Encoding: [1 0 0 0] 0100
Operation: DIV

(B — @)
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DJINZ <byte>, <rel-addr>

Function:
Description:

Example:

DIJNZ Rn,rel

Bytes:
Cycles:
Encoding:

Operation:

DJNZ direct, rel
Bytes:
Cycles:
Encoding:

Decrement and Jump if Not Zero

DJNZ 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
DIJNZ 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 DINZ and one to alter the pin.

2
2
[ 1101 Jarrr [ rel. address |
DINZ
(PC) « (PC) +2
(Rn) < (Rn) -1
IF (Rn)>0or(Rn)<0

THEN

(PC) « (PC)+ rel

3
2
[ 1101 Jo1o0 1] [ directaddress | [ reladdress |
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Operation: DJINZ
(PC) « (PC) +2
(direct) « (direct) — 1
IF (direct) >0 or (direct) <0
THEN
(PC) « (PC) +rel
INC <byte>
Function:  Increment
Description:  INC increments the indicated variable by 1. An original value of OFFH will overflow to
00H.No flags are affected. Three addressing modes are allowed: register, direct, or register-
indirect.
Note: When this instruction is used to modify an output port, the value used as the original
port data will be read from the output data latch, not the input pins.
Example: Register 0 contains 7EH (011111110B). Internal RAM locations 7EH and 7FH contain OFFH
and 40H, respectively. The instruction sequence,
INC @RO
INC RO
INC @RO
will leave register 0 set to 7FH and internal RAM locations 7EH and 7FH holding
(respectively) 00H and 41H.
INC A
Bytes: 1
Cycles: 1
Encoding: [0 0 0 0] 0100 |
Operation: INC
(A) «— (A)t1
INC Rn
Bytes: 1
Cycles: 1
Encoding: [o00 0 0] 1rrr
Operation: INC
(Rn) < (Rn)+1
INC direct
Bytes: 2
Cycles: 1
Encoding: | 0000 [0 10 1] [ direct address |
Operation: INC

(direct)«—(direct) + 1
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INC @RI
Bytes: 1
Cycles: 1
Encoding: [ 0000 [0 11i
Operation: INC
(Ri)—((Ri)) +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: 1
Cycles: 2
Encoding: [1 0 1 0 Jo0o011]
Operation: INC
(DPTR) « (DPTR)+1
JB Dbit, rel
Function:  Jump if Bit set
Description:  If the indicated bit is a one, jump to the address indicated; otherwise proceed with the next
instruction. The branch destination is computed by adding the signed relative-displacement
in the third instruction byte to the PC, after incrementing the PC to the first byte of the next
instruction. The bit tested is not modified. No flags are affected.
Example: The data present at input port 1 is 11001010B. The Accumulator holds 56 (01010110B). The
instruction sequence,
JB P12 LABEL1
JB ACC.2, LABEL2
will cause program execution to branch to the instruction at label LABEL2.
Bytes: 3
Cycles: 2
Encoding: [ o010 o000 [ bit address [ rel.address |
Operation: JB
(PC) « (PC)+3
IF (bit)y=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,LABEL1
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: [ o001 o000 [ bit address [ rel. address
Operation: JBC
(PC) «— (PC)+ 3
IF (bit)=1
THEN
(bit) <0
(PC) « (PC) +rel
JC el
Function:  Jump if Carry is set
Description: If the carry flag is set, branch to the address indicated; otherwise proceed with the next
instruction. The branch destination is computed by adding the signed relative-displacement in
the second instruction byte to the PC, after incrementing the PC twice.No flags are affected.
Example: The carry flag is cleared. The instruction sequence,
JC LABEL1
CPL C
JC 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 [0000O rel. address
Operation: JC
(PC) « (PC)+2
IF (C)=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:  Aneven number from 0 to 6 is in the Accumulator. The following sequence of instructions
will branch to one of four AJIMP instructions in a jump table starting at IMP_TBL.:
MOV DPTR, #JMP_TBL
JMP @A+DPTR
JMP-TBL: AIMP LABELO
AIMP LABEL1
AIMP LABEL?2
AIMP 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: [ 0111 [00 11|
Operation: JMP
(PC) < (A) + (DPTR)
JNB bit, rel
Function:  Jump if Bit is not set
Description:  If the indicated bit is a zero, branch to the indicated address; otherwise proceed with the next
instruction. The branch destination is computed by adding the signed relative-displacement
in the third instruction byte to the PC, after incrementing the PC to the first byte of the next
instruction. The bit tested is not modified. No flags are affected.
Example: The data present at input port 1 is 11001010B. The Accumulator holds 56H (01010110B).
The instruction sequence,
JNB P1.3, LABEL1
JNB ACC.3, LABEL?2
will cause program execution to continue at the instruction at label LABEL2
Bytes: 3
Cycles: 2
Encoding: [ 0011 Jooo00O bit address rel. address
Operation: JNB
(PC) « (PC)+ 3
IF (bit)=0
THEN  (PC) « (PC) + rel
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JINC el
Function:  Jump if Carry not set
Description:  If the carry flag is a zero, branch to the address indicated; otherwise proceed with the next
instruction. The branch destination is computed by adding the signed relative-displacement
in the second instruction byte to the PC, after incrementing the PC twice to point to the next
instruction. The carry flag is not modified
Example: The carry flag is set. The instruction sequence,
JNC LABEL1
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 Joo0o00O rel. address
Operation: JNC
(PC) « (PC)+ 2
IF (C)=0
THEN (PC) « (PC) + rel
JINZ el
Function:  Jump if Accumulator Not Zero
Description:  If any bit of the Accumulator is a one, branch to the indicated address; otherwise proceed
with the next instruction. The branch destination is computed by adding the signed relative-
displacement in the second instruction byte to the PC, after incrementing the PC twice. The
Accumulator is not modified. No flags are affected.
Example:  The Accumulator originally holds 00H. The instruction sequence,
JNZ LABEL1
INC A
JNZ LAEEL2
will set the Accumulator to 01H and continue at label LABEL2.
Bytes: 2
Cycles: 2
Encoding: [ 0111 Joo0o00O rel. address
Operation: JNZ
(PC) « (PC)+ 2
IF (A)#0
THEN (PC) « (PC) + rel
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JZ el
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 LABEL1
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: [ 0110 JooO0o00O rel. address
Operation: JZ
(PC) — (PC)+ 2
IF (A)=0

THEN (PC) « (PC) + rel

LCALL addri6

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 “SUT2N" is assigned to program memory
location 1234H. After executing the instruction,

LCALL SUT2N

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

3
2

| 0001 | 0010 addr15-addr8 addr7-addr0

LCALL

(PC) < (PC)+3
(SP) — (SP) + 1
((SP)) « (PCyy)
(SP) — (SP) + 1
((SP)) <= (PCys)
(PC) « addr,.,

T [ O T R A A KBl 0513-5501 2928 / 2929 / 2966 f£E: 0513-5501 2969 / 2956 / 2947 133



STCO0C51RC/RD+ R FHL T HLAETE  H AR SR 5 www.GXWMCU.com IR 37 5 Tel : 13922829991 #F 4 Jit i1l Tel : 13922805190

LIMP addril6
Function:  Long Jump
Description:  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.

Example: 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.

Bytes: 3
Cycles: 2
Encoding: | 0000 | 0010 addr15-addr8 addr7-addr0

Operation: LIJMP
(PC) « addr,.,

MOV  <dest-byte>, <src-byte>
Function:  Move byte variable

Description:  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.

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

MOV RO, #30H ;RO<=30H
MOV A @RO JA<=40H

MOV  R1,A ;R1<=40H

MOV B, @RI ;B<=10H

MOV @RI, PI ;RAM (40H) < = 0CAH
MOV P2, P1 ;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.
MOV ARn
Bytes:
Cycles:
Encoding: [11 1 0 J1rrr

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

Bytes: 2
Cycles: 1
Encoding: | 1110 [0 10 1] [ directaddress |
Operation: MOV
(A)« (direct)
*MOV A, ACC is not a valid instruction
MOV A @RI
Bytes:
Cycles: 1
Encoding: [[11 1 0 [0 11
Operation: MOV
(A) < ((Ri))
MOV A #data
Bytes: 2
Cycles:
Encoding: [ 0111 Jo 100 [ immediatedata |
Operation: MOV
(A)« #data
MOV Rn, A
Bytes: 1
Cycles: 1
Encoding: [ 1111 J1rrr
Operation: MOV
(Rn)—(A)
MOV Rn,direct
Bytes: 2
Cycles: 2
Encoding: [ 1010 [1rrr | directaddr. |
Operation: MOV
(Rn)«—(direct)
MOV Rn#data
Bytes: 2
Cycles: 1
Encoding: [ 0111 [ 1rrr immediate data
Operation: MOV
(Rn) « #data
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MOV direct, A

Bytes: 2
Cycles: 1
Encoding: [ 1111 Jo101 [ direct address |
Operation: MOV
(direct) < (A)
MOV direct, Rn
Bytes: 2
Cycles: 2
Encoding: [ 1000 [ 1rrr | direct address |
Operation: MOV
(direct) « (Rn)
MOV direct, direct
Bytes: 3
Cycles: 2
Encoding: [ 1000 [0 10 1] [ diraddr(src) | [ diraddr. (dest) |
Operation: MOV
(direct)« (direct)
MOV direct, @Ri
Bytes: 2
Cycles: 2
Encoding: | 1000 Jo011i | | diectadd |
Operation: MOV
(direct)«—((Ri))
MOV direct #data
Bytes: 3
Cycles: 2
Encoding: [ 0111 [Jo 10 1] [ directaddress | | immediate data |
Operation: MOV
(direct) « #data
MOV @Ri, A
Bytes: 1
Cycles: 1
Encoding: [ 1111 [011i
Operation: MOV
(R)) «— (A)
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MOV @RI, direct

Bytes: 2
Cycles: 2
Encoding: [ 1010 Jo011i | directaddr. |
Operation: MOV
((Ri)) « (direct)
MOV @RI, #data
Bytes: 2
Cycles: 1
Encoding: [ 0111 [011i | immediate data |
Operation: MOV
((Ri)) « #data

MOV <dest-bit>, <src-bit>
Function:  Move bit data

Description:  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.

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

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

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

MOV C,bit
Bytes: 2
Cycles: 1
Encoding: [ 1 0 1 0 Jo 0 1 0] [ bit address |
Operation: MOV
(C) « (bit)
MOV bit,C
Bytes: 2
Cycles: 2
Encoding: [ 1 0 0 1 ]0 0 1 0] [ bitaddress |

Operation: MOV
(bit)e— (C)
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MOV DPTR, #data 16

Function:
Description:

Example:

Bytes:
Cycles:
Encoding:

Operation:

Load Data Pointer with a 16-bit constant

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

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

The instruction,

MOV  DPTR, #1234H

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

2
[1 00 1]0 0 0 0] [ immediate data15-8 | | immediate data7-0 |
MOV

(DPTR) « #data, o
DPH DPL « #data, , #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 T7H
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 MOV C 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: 1
Cycles: 2
Encoding: [ 10 0 1 Joo11]
Operation: MOVC
(A) < ((A)*+(DPTR))
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MOVC A @A+PC

Bytes:
Cycles:
Encoding:

Operation:

1
2

[ 1000 Joo11]
MOVC

(PC) « (PC)+1

(A) — (AyHPC))

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

Function:
Description:

Example:

MOVX A @Ri
Bytes:

Cycles:
Encoding:

Operation:

Move External

The MOV X 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 1/0 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 MOV X.

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

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

It is possible in some situations to mix the two MOV X 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 MOV X instruction using RO or R1.

An external 256 byte RAM using multiplexed address/data lines (e.g., an Intel 8155 RAM/
1/0/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 1/0. Registers 0 and 1 contain 12H and 34H.
Location 34H of the external RAM holds the value 56H. The instruction sequence,

MOVX A, @R1
MOVX  @RO, A

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

[1110]o001i]

MOVX
(A) — ((RD))
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MOVX A ,@DPTR

Bytes: 1
Cycles: 2
Encoding: [ 1110 [000O0 ]
Operation: MOVX
(A) < ((DPTRY))
MOVX @Ri, A
Bytes: 1
Cycles: 2
Encoding: [ 1111 J001i]
Operation: MOVX
(Ri))— (A)
MOVX @DPTR,A
Bytes: 1
Cycles: 2
Encoding: [ 1111 Jo000

Operation: MOVX
(DPTR)«—(A)

MUL AB

Function:  Multiply

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

The carry flag is always cleared

Example:  Originally the Accumulator holds the value 80 (50H). Register B holds the value 160

(0OAOH). The instruction,
MUL AB

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

Bytes: 1
Cycles: 4

Encoding: [1 0 1 0Jo 1 0 0]

Operation: MUL
(A)r.o— (A)X(B)
(B)15-8
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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: Itis 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 pP2.7
NOP
NOP
NOP
NOP
SETB pP2.7
Bytes: 1
Cycles: 1
Encoding: [0 0 0 0Jo 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 ARn
Bytes:
Cycles:
Encoding:

Operation:

ORL A.direct
Bytes:
Cycles:
Encoding:

Operation:

ORL A @RI
Bytes:
Cycles:
Encoding:

Operation:

ORL A #data
Bytes:
Cycles:
Encoding:

Operation:

ORL direct, A
Bytes:

Cycles:
Encoding:

Operation:

[010 o1 rrr

ORL
(A) < (A)V(Rn)

2
1

[01 000101

ORL
(A)<— (A)V (direct)

| direct address |

[01 0001 1

ORL
(A)— (A)V((RD)

2
1

[0100]Jo0 100

ORL
(A)— (A)V #data

[ immediate data |

2
1
[01 00Jo0 10

| direct address |

ORL
(direct)«— (direct) \V (A)

ORL direct, #data

Bytes:
Cycles:
Encoding:

Operation:

3
2

Il i R SRR Tel : 13922829991 A Jiit v Tel : 13922805190

[0 1 0 0o 0o 1 1] [ directaddress

| immediate data |

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

Function: Logical-OR for bit variables
Description:  Set the carry flag if the Boolean value is a logical 1; leave the carry in its current state
otherwise. A slash (“ /) preceding the operand in the assembly language indicates that the
logical complement of the addressed bit is used as the source value, but the source bit itself is
not affected. No other flags are affected.
Example: Set the carry flag if and only if P1.0 =1, ACC. 7=1, or OV =0:
MOV  C,PL0 ;LOAD CARRY WITH INPUT PIN P1.0
ORL C,ACC.7 ;OR CARRY WITH THE ACC.BIT7
ORL C,/ov ;OR CARRY WITH THE INVERSE OF OV
ORL C, bit
Bytes:
Cycles:
Encoding: [ 0 1 1 1 o 0 1 0] [ bit address |
Operation: ORL
(C) < (C)V (hit)
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 01 Jo 0 0 0] [ direct address |
Operation: POP

(direct) — ((SP))
(SP) « (SP) - 1

P 0 L A T R A ]
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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:
Cycles: 2
Encoding: [ 1 1 00 Jo 0 0 0] [ direct address |
Operation: PUSH
(SP) «— (SP) +1
((SP)) « (direct)
RET
Function:  Return from subroutine
Description:  RET pops the high-and low-order bytes of the PC successively from the stack, decrementing
the Stack Pointer by two. Program execution continues at the resulting address, generally the
instruction immediately following an ACALL or LCALL. No flags are affected.
Example: The Stack Pointer originally contains the value OBH. Internal RAM locations 0AH and OBH
contain the values 23H and 01H, respectively. The instruction,
RET
will leave the Stack Pointer equal to the value 09H. Program execution will continue at
location 0123H.
Bytes: 1
Cycles: 2
Encoding: [0 0 10 Jo 0 1 0
Operation: RET
(PCis) < ((SP))
(SP) < (SP) -1
(PCr.0) < ((SP))

(SP) « (SP) -1
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RETI

Function:
Description:

Example:

Bytes:
Cycles:
Encoding:

Operation:

RL A

Return from interrupt

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.

The Stack Pointer originally contains the value OBH. 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.

1
2
[00 11 Joo 1 0]

RETI

(PCis) < ((SP))
(SP) < (SP) -1
(PCy0) < ((SP))
(SP) < (SP) -1

Function:
Description:

Example:

Bytes:
Cycles:
Encoding:

Operation:

Rotate Accumulator Left

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.

The Accumulator holds the value 0C5H (11000101B). The instruction,
RL A
leaves the Accumulator holding the value 8BH (10001011B) with the carry unaffected.

1

1

[0010]Jo0oo01 1]
RL
(An+1) < (An)
(A0) — (A7)

n=0-6
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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 J0o 0 1 1|
Operation: RLC
(An+l) — (An) n=0-6
(A0) — (©)
(C) — (A7)
RR A
Function:  Rotate Accumulator Right
Description:  The eight bits in the Accumulator are rotated one bit to the right. Bit O 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: [ 00 00 Jo 0 1 1]
Operation: RR
(An) < (Antl) n=0-6
(A7) < (A0)
RRC A
Function:  Rotate Accumulator Right through the Carry flag
Description:  The eight bits in the Accumulator and the carry flag are together rotated one bit to the right.
Bit 0 moves into the carry flag; the original value of the carry flag moves into the bit 7
position.No other flags are affected.
Example:  The Accumulator holds the value 0C5H (11000101B), and the carry is zero. The instruction,
RRC A
leaves the Accumulator holding the value 62H (01100010B) with the carry set.
Bytes: 1
Cycles: 1
Encoding: [0 0 01 Jo 0 1 1]
Operation: RRC
(Ant+l) — (An) n=0-6
(A7) —(C)
(C) — (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:
Cycles:
Encoding: [ 1 1 01 [o 0 1 1]
Operation: SETB
(C)«1
SETB bit
Bytes: 2
Cycles: 1
Encoding: [1 1 0 1o 0 1 0] [ bitaddress |
Operation: SETB
(bit) «— 1
SIMP  rel
Function:  Short Jump
Description:  Program control branches unconditionally to the address indicated. The branch destination is
computed by adding the signed displacement in the second instruction byte to the PC, after
incrementing the PC twice. Therefore, the range of destinations allowed is from 128bytes
preceding this instruction to 127 bytes following it.
Example: The label “RELADR?” is assigned to an instruction at program memory location 0123H. The
instruction,
SIMP RELADR
will assemble into location 0100H. After the instruction is executed, the PC will contain the
value 0123H.
(Note: Under the above conditions the instruction following SIMP will be at 102H.Therefore,
the displacement byte of the instruction will be the relative offset (0123H - 0102H) = 21H.
Put another way, an SIMP with a displacement of OFEH would be an one-instruction infinite
loop).
Bytes: 2
Cycles: 2
Encoding: [ 1 0 00 Jo 0 0 0| [ reladdress |
Operation: SIMP
(PC) « (PC)+2
(PC) < (PC)+rel
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SUBB A, <src-byte>

Function:
Description:

Example:

SUBB A, Rn
Bytes:
Cycles:
Encoding:

Operation:

SUBB A, direct
Bytes:

Cycles:
Encoding:
Operation:

SUBB A, @Ri
Bytes:

Cycles:
Encoding:

Operation:

Subtract with borrow

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

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

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

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

SUBB A R2

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

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

1
1
[100 1 J1rrr]

SUBB
(A) —(A)-(C) - (Rn)

2
1
[1 00

SUBB
(A) « (A) - (C) - (direct)

1 Jo 1 0 1] [ directaddress |

1
1

[1 00

SUBB
(A) —(A)-(C) - ((RD))

1Jo 1 1 i]
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SUBB A, #data

Bytes:
Cycles:
Encoding: [1 0 0 1Jo 1 0 0] [ immediatedata |
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 5CH (01011100B).
Bytes: 1
Cycles: 1
Encoding: [ 1 1 00 Jo 1 0 0|
Operation: SWAP

(Aso) <<= (Arl)

XCH A, <byte>

Function:
Description:

Example:

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

XCH A, direct
Bytes:

Cycles:
Encoding:
Operation:

Exchange Accumulator with byte variable

XCH loads the Accumulator with the contents of the indicated variable, at the same time
writing the original Accumulator contents to the indicated variable. The source/destination
operand can use register, direct, or register-indirect addressing.

RO contains the address 20H. The Accumulator holds the value 3FH (00111111B). Internal
RAM location 20H holds the value 75H (01110101B). The instruction,

XCH A, @RO

will leave RAM location 20H holding the values 3FH (00111111B) and 75H (01110101B) in
the accumulator.

[11 00 J1rrr
XCH
(A) <= (Rn)

[1100]o0101
XCH
(A) <= (direct)

| direct address |
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XCH A, @Ri
Bytes: 1
Cycles: 1
Encoding: [ 1100 [0 11 i
Operation: XCH
(A) <= ((Ri))
XCHD A, @RI
Function: Exchange Digit
Description:  XCHD exchanges the low-order nibble of the Accumulator (bits 3-0), generally representing
a hexadecimal or BCD digit, with that of the internal RAM location indirectly addressed by
the specified register. The high-order nibbles (bits 7-4) of each register are not affected. No
flags are affected.
Example: RO contains the address 20H. The Accumulator holds the value 36H (00110110B). Internal
RAM location 20H holds the value 75H (01110101B). The instruction,
XCHD A, @RO
will leave RAM location 20H holding the value 76H (01110110B) and 35H (00110101B) in
the accumulator.
Bytes: 1
Cycles: 1
Encoding: [ 1101 [0 11
Operation: XCHD

(Ass) <= (Riso)

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:

[01 10 ]1rrr

XRL
(A) — (A) A (Rn)

[0110]J0101

| direct address |

XRL

(A) < (A) A (direct)

1
1

[01 10 Jo11i

XRL

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

2
1

[01 100100

| immediate data |

XRL

(A) « (A) A #data

2
1

[01 100010

[ direct address |

XRL

(direct) «— (direct) A (A)

XRL direct, #data

Bytes:

Cycles:
Encoding:

Operation:

3
2

[01 100011

[ direct address

immediate data |

XRL

(direct) < (direct) A # data
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PR | P wE B0 | %1 | @2 | (R TR SREREAL | A e Vs AL
Hi b (IPH,IP)

INTO ,

! 0003H|  O(highest)| PXOH,PX0| 0,0 [0,1]10| 11 IEO EXO/EA
G 0) (highes

Timer 0 |000BH 1 PTOH,PTO| 00 |01]|L0| 11 TFO ETO/EA

INTL

! 0013H 2 PXIH,PXx1| 0,0 [0,1]10| 11 IE1 EX1/EA
(HME T L)

Timerl |001BH 3 PTIH.PT1| 00 |01]|10| 11 TF1 ETUEA

UART | 0023H 4 PSH,PS | 00 |01|10]| 1,1 RI+TI

Timer2 |002BH 5 PT2H.PT2| 00 |01]|10| 1,1 | TF2+EXR2 (ET2)/EA

INT2

! 0033H 6 PX2H, PXx2| 0,0 [0,1]10]| 11 IE2 EX2/EA
(HMHH 17 2)

INT3 loosBH| 7 (lowest) PX3H,Px3| 0,0 |0,1]|10| 1,1 IE3 EX3/EA
(GhsHIT3)

I e BRI N RS IR D) RE 95 A7 SR IPH AP A R, PR i de 2 v o U4, iR Rt
EIPELXICON, B4 W et {4, S1E5E8051 5 7 HLM 4 - T Se 2t e 4k 4 -

WARAEHICIE &5 ifs, W &y S e s, filin:

void Int0_Routine(void) interruptO;
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) interrupt5;
void Int2_Routine(void) interrupt 6;
void Int3_Routine(void) interrupt 7;
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6.1 HETLE

STC90C51RC/RD+ £ 41| . i HLIKT BT & G 45 44 s i B i P 6- 1T

- A e gt
op T A il 2 A7
il 25 A7 7% v
* IP, XICON, IPH Sl
IE, XICONZ {785 251752 S e g
TCON.0/IT0=0 >0 EA PXOH, PX0
EX0 —
INTO —o— IEOf——"o o8 4 high
TCON.0/IT0=1 | PTOH,PTO| 4
. ETO g : 0Ly 1o
Timer0 / TF) ——————— ) —o—oTo g b 11y
L4
_ PX1H, PX1
TCON.2/IT1=0 S 00y o4 10
INT1—o o3 —> 1,1;
TCON.2/IT1=1
PTIH, PTL| o¢
_ S o)
Timerl / TF1 o g " LL)
PSH, PS
RI—J> == A
UART Tl 1° -8 11 i
- | PT2H,PT2| g9 gg}g
[os - 0,1 N
. TE2 o =) 10
Timer2 EXF2 :):)—.—o/—a)l/c 0 g d L1y
|
|
- [ >0 PX2H, PX2
XICON.0/IT2=0 EX2 I 8 LN .
INT2—o IE2H—0—oo g Oy 11y
XICON.0/IT2=1 | "
|
_ 0 I PX3H, PX3
XICON.4/IT3=0 > EX3 g 00y o4y 10
INT3—o IE3[—o —"0 03 m RSN
XICON.4/IT3=1 l
| v
| low
|
EA:
‘\Global Enable
EA

[¥6-1 STC90C51RC/RD+Z %I T R4 4514
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ANERFEITO(INTO). AR A WTL(INTL). b3 o i 2 (INT2) A1 40 &5 o 3 (TNT 3) Bk AT A Hi
fil ke, R BRI o 1 SR DU AN A A B AR A AL T A A A TCONH Y IEO/TCON. 1,
IEL/TCON.3. IE2/XICON.2FIE3/XICON.5, 445K rh b Ak 55 F2 e gl e 97 J - Fp BT 1 SR A 7 A
IEO. IE1l. IE2FIIE3Z: HBh#iE0. TCONZ 74+ ITO/TCON.O. ITLU/TCON.2. IT2/XICON.O
FIT3/XICON.AYLE T AN W0 1. 2RI K FE-~P ik 77 :UiL 72 T FEnT il & 77 0. wnkiTx =
0(x = 0,1,2,3), HARGLEINTX(X = 0,1,2,3) RN FUE P 5 7T =B A R W . W1 Tx = 1(x
=0,1,2,3), MARGEINTX( x= 0,1,2,3) I T BEIH 5 AT 7B SN f k. 4138 5 57 0(INTO).
AMERPITL(NTL). AR rh T 2(INT2) A0 A0 3 v B 3(INT3)348 1 LA 045 5 17 LM o Pl R 2 e

SE I 2RO FN L1 BT SR AR EAL R TFOMTFL. 452 I 8 T A7 8 THX/TLX(X = 0,1)¥m tH i, i
HAREMTEX(X = 0,1) 4 B AL, ERfash b kA . S8 AL LT 1% e i 2 i, e as
RS AR EALTEX(X = 0,1) i1 F T4 4 .

2 AT R 37 SRR G T R TR 3 AT 1 1R 32 o Wi SR AR B A2 TTH (AT AT — AN B o1
i, HATOHWE S A

SE I 45 2181 T3 SR AR B AR TR2FIEXF2. Y58 I 2% A A7 # TH2/TL2% i, i A bm A7
TR2& W BAL, TR 2SR A . M R LR 2o 04T 1% 58 I A TR, 5 B 4% 1R e b A
TR2 WG R . MEXEN2=1 HLT2EX F Bk AL 7= AL Ff SR B EE e, EXF2E AL, 2 I g2 rp W fi
RERT, EXF2=tK S CPUM W7 7] 5 A PHAT e B 2 2R BT A2 1

FAS il R AT N SE U 262K -

K6-2 Ikl
HH T fil AT N
INTO _ 1\ ; _ Oy w7
(SR IO) (ITO/TCON.0 =1): FF##  (ITO/TCON.O = 0): G HL
Timer 0 JE I 280
INT1 — 1) RS — ) X
(SR L) (ITL/TCON.2 =1): FF&#s  (ITUTCON.2 = 0): fik Hi°F
Timerl 7€ B 25 Lvi
UART RIS 5E Y,
Timer2 JE I 28 29
INT2 1y R — - s
(SR 72) (IT2/XICON.0 = 1): FB&#:  (IT2/XICON.O = 0): {EH°F
INT3 — N\ ; — - X
(SR 3) (IT3/XICON.4 = 1): FF&  (IT3/XICON.4 = 0): {1 ~F
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6.2 HIETE 7S

. fr ikt S £ .
= 4
R ik bt | pen L | Sff
IE Interrupt Enable | A8H | EA | - | ET2 | ES | ETL | EX1 | ETO | EX0 |0X00 0000B
P Interrupt Priority BSH - | - [ pr2a[ps[prifrxi]pro]| Pxo x00 0000B
Low
IPH |nterrl:_r|)itg|:r’]ﬂ0rlty g7H | PX3H | Px2H | PT2H | PSH | PT1H | PX1H [ PTOH [ PXOH 0000,0000B
Tcon  |Timer/CounterOand) gg, 1 [TR1 [ TF0 J TrRo [ 1EL [ 11 [ 1E0 | 1T0 | 0000 0000B
1 Control
SCON Serial Control 98H |[sMo/FE| sM1 | sM2 | REN | TB8 | RB8 | TI | RI' |0000 0000B
T2CON Tlmecrloict)ruor:terZ C8H [Tr2]exre]reik] Tek [exenz] Tr2 | cir2 [crRL2| 0000 0000B
XICON AuxHCI:agzt:(r)llterupt COH [ px3] exa | 13 | 113 | px2 | Ex2 [ 1E2 | 112 [0000 0000B

Li%tlwth 1 5 STCO0C51RC/RD+ R F . HLAF WA KR B A a7 s, R IE - Huxt ik
AT AT

1. i 1215 F FES IEFAXICON

STC90C51RC/RD+ Z F1| 51 ALCPU T H W It (1) FF i sl B e, 4F — A A Wi A 75 4 o ok vh
Wr, A2 P B T AR AR RIE (bl NABH) FIXICON (HulibHCOH) #5if. ZFfE8LE
FA% 2R

IE: F T o2 frds (R4 SH4k)
SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO
IE A8H name | EA - ET2 ES | ET1 | EX1 | ETO | EXO

EA: CPUR SR favrdstifr, EA=1, CPUJTF i, EA=0, CPUJRElFra i e,
EARIVE FH 25 Fh 7 SOV T B Rz o B35 w8 S SZEATE 1 Hovkod 52 - Wi B
L R BT o VR4 A 4%

ET2: SERTATERST200% b W fo ¥ fr . ET2=1, A¥FT2thkr, ET2=0, 25 1ET2thlkr,

ES : BTl W avrfi. ES=1, SVFHRATH1IF W ES=0, ZEibH4T L1,

ET1: @I /AT TIRR KWy v 7. ET1=1, AU TIHW; ET1=0, 2% ET1H.
EXL: ARl sp W s vEfr . EX1=1, RVFAMBHEIIRET; EX1=0, ZE AN WL
ETO: TOM%: Wt o rfr. ETO=1, fLFTOHWT; ETO=0%% -TO M.

EXO0: Ao Wy i fir. EX0=1, RVFHlr; EX0=0%% (|- rfii.
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AT AEXICONFRS T
XICON : Al izl o f7as  (n] fir F-4k)
SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO
XICON COH | name | PX3 | EX3 IE3 | IT3 | PX2 | EX2 | IE2 | IT2
PX3: BN RSN 3O de BN &, R SE Jds ¢ i [PXH3, PX3]=[0, 015 [0, 1]; [1,0];
[1, IIRE .
EX3 : W& ERL, VPN W3R WihiiE ko, Ak 3
IE3: A& B3 rF WHERAREAL, Wk RO )E, TE3=1, AT A fF B 3liE %
IT3: 4ubAr e fF B AL, SRS 3R T v b s b Ar RS 0, A P ik R
T
PX2: BALRSNT 2w, e Bm %l [PXH2, PX2]1=[0, 0]: [0,1]: [1,0];
(1, 1]kdE.
EX2 : Wi E KL, RVFSMEE T gm0, AR k2.
IE2 : AhESH b2 Wrig sSRER &AL, WS RROL S, TE2=1, Al HAE % .
IT2: b Ar A B AL, SR W20y B BEvE AR W i r RS I, AR~k
HT

STC90C51RC/RD+ &5 B L E A7 LA G, IEFMXICON#EEO, M FRFE “17 8
“0” IEFIXICONFHRL AL,  SEI 5o VF B AE 1h & Fp TR (R v T FR s, 55— AN A s o v
e W 20 5] A CPU TR B M . B ET IERIXICON ) P 25 1T A7 34 4 Aok 2B (SETB BIT;
CLR BIT) , tafHF #8452 (EIMOV IE, #DATA, ANL IE, #DATA; ORL IE,
#DATA; MOV IE, A%) .
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2. UL RITHF 785 1P/ XICONFIIPH
B4 8051 L i LA A AR TR e, B Je AR S 2%, mT LASEEE MG 2% Hh Tk & .
STC90C51RC/RD+ R 1| 5 Fy ALt ik 15 B BT 48 I Rk Th 6 25 A7 4 (TPH) Hh AR LA, ATHE rp b
AR B AN TR e, Wi AR EIP, ATt de B REMLS, 51480515 FHl
PR 2R R TR S 2 e Al A
— AN EFEPAT MRS o h T RE B = e e b W T T, (B RER: 59— AV Se b T i
T, —ERATRIGE R, BRREEARETI, iR B 3R 5 5 BT — 2484 A e RLET 1)
Wi H i . LA iR wT US40k R T P 2% JE AR«
LARAR e 20 Wi nl gl s AR e g b W i i, R ZANRE S
2 A —Fh T (N R B OS ARG, — BAARIMRL, A2 S B 1R 2 W BT e ik
STC12C5410AD F 51 51 HLI v P &AL S G4 il 25 A7 4 s = Xan F
IPH: H W0 ot 2 42 1) 25 A7 ey OS] A7 3Hhk)
SFR name | Address | bit B7 B6 B5 B4 B3 B2 B1 BO
IPH B7H |[name| - - PT2 PSH | PT1H | PX1H | PTOH | PXOH

XICON : #fihrb izl #r /74 (AT 41k)
SFRname | Address | bit | B7 B6 B5 | B4 | B3 | B2 | BL | BO
XICON COH | name | PX3 | EX3 | IE3 | IT3 | PX2 | EX2 | IE2 | IT2

IP: bl se gzl a2l (AT 4z F+4k)
SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO
IP B8H name | PX3 | PX2 PT2 PS | PT1 | PX1 | PTO | PX0

PX3H, PX3: Ak i34k e g4z il fr
PX3H=0HPX3=0f}, #}krH i3 kot e g o Wt (f 5 4%0)
HPX3H=0 H.PX3=11}, #MaBrh i3 AR S g b (5 1)
PX3H=1HPX3=0/}, 4Nk W3 B m e g b (o2 2)
MPX3H=1HPX3=1i}, MR Wr3 i m i e g il (5 443)

PX2H, PX2: A1 24kt 56 4% il
PX2H=0 H.PX2=0f, ANk b2y S ARt 56 2% o b (156 240)
PX2H=0 HPX2=1ff, 4B W2 AR e g b (5 1)
HPX2H=1HPX2=0M}, #MiSrfWr2 8 st e g il (5 242)
PX2H=1HPX2=11}, #MaBrh W2 s m i se g b b (5 43)
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PT2H, PT2: i #5221 Wit Se e dz il fir .
HPT2H=0 HPT2=00, & 220 W A kit Je g b (ft e 240)
HMPT2H=0 HPT2=1/}, &N 22+ Wi BRIt e g (P Fe 1)
HPT2H=1HPT2=01}, &M 252 WrAE i se g (/e g2)
MPT2H=1HPT2=1i, 52 i &% 24 Wr g e e £0 S 2 7 (£ 5 243)

PSH, PS: 5 O Wik e iz it .
2PSH=0 H.PS=0f}, i 1 Wi AR S 2 b T (B 56 280)
2PSH=0 H.PS=11, # 11 M ABARAL 62 by (TR 5624 1)
PSH=1HPS=0}, = M1 W AR S g0 b (PR 242)
MPSH=1HPS=1}, & 19 W7 e e e S 2 Hh 7 (P 5 243)

PT1H, PTL: i 3 1rh Wit Je s il .
MPTIH=0HPT1=08/}, & &1 b A sl e g W (56 220)
MPTIH=0 HPT1=1i}, 5 &% 1 Wr s Ieph e g b i (f 52 1)
HPTIH=1HPT1=08f, & 2F1H WA m I e b (P /age2)
MPTIH=1HPT1=1/}, & &1 b A s e g A W (P 5 243)

PX1H, PX1: AR b 1A e g4z il fr
PX1H=0HPX1=0f}, #hiErh i1y sl e g o i (5 240)
PX1IH=0 HPX1=1H}, AMasH b LA e 2% h b (P e 2% 1)
HPX1H=1HPX1=0ff, MR LR R se g b (5 2)
PX1H=1HPX1=10F, ~hHErh i1y e o 4 i (5 243)

PTOH, PTO: 32} 250 Wit Se ez il 7 .
PTOH=0HPTO=08, & 250 Wi i fILtFe g i (5 4%0)
HPTOH=0 HPTO=1/}, &M 250 Wi BRIt e (P Fedkl)
HPTOH=1HPTO=0/, & 250 Wi mi it sa g i (/a2 2)
MPTOH=1HPTO=18}, & 230 Wi A m Pt Je g b i (DL 4%3)

PXOH, PXO0: 4k W0 e ez il fir .
2PXOH=0H.PX0=0F, 4Nk W0 A HAKHL e g B (115 450)
PXOH=0 HPXO0=1H}, #hkrH W0 iRt S g v i (g 1)
PXOH=1H.PX0=00F, #Mirh k0 A % mifit S g i (it 2e 252)
PXOH=1HPX0=1ff, 4Nk W0 i mf se g b (5 443)

AR e A ) B A7 AR IPANIPHI S A2 A R rT P AR F B “1” FIiE “07 o (HIPFfrds ]
FrdedE, BrCAn] AR S Bl T R E TR S BRNIPI N 2 . TIPHEFAF 2R I N 28 R B H =11
EEAETR AR B . STCI0CS51IRC/RD+F A 1 i HLEALS IPFIIPHI AH00H, &4 H Wi 3 A (K
NG
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3. ERTEE /T BT HI HF EES TCON
TCONAE R #3AF A TO. TR M 2774y, FIRWAIFTO. T1% H R TR A4S 3K

HRBTYE LS, TCONAS T :

TCON : EN 88/ 5 b st 57 (A hr5-4k)

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

TCON 88H |name |TFL| TR1 | TFO | TRO | IEL | IT1 | IEO | ITO

TFL: Tigididrbrd. T REHECLE, AVHETF MG L5 2= A8 i i B
“1” TF1, [MCPUiERPWr, — BEfRERICPUMYN FWrR, A B “0”7 (Wil Hh
EHHAEE “07 ) .

TR1: E #8147 1 R4 .

TFO: TO%H b rbr . TOME UvFit- B bliG, MWMEFF AL, Sr=Am He, mEsE
“1” TFO, [A]CPUiERr, — BEL{RFFCPUMRN iZ R, 4 mhfifiEo (Haf i
BB

TRO: SEN 220 T HIfr .

IEL1: AMEBRBrLiGRkIE (INT1/P3.3) frid. IE1=1, 4Pl mCPUIE R, {CPUN N 1%
FRITT ARG “0” IEL.

IT1: AMEBA W LR R A 467 . 1T1=0, INTL/P3.35| I L (M6 v “F A= 5 A fik & 40 350 vh b
1. 1T1=1, AWM T B i & 75 0.

IEO: AP broig =R (INTO/P3.2) #rdi. IE0=14FEFrh O CPUE K I, 4CPUMNH N Ak
BRI, EEEEE €07 IE0 Ak 5D .

ITO: AR WO Wi sk R e #5847, 1TO=0, INTO/P3.25| JHI I F AR B8 ~F 1 fish 2 4155 0 1870 .
ITO=1, AMEBAWION T Rk 7 .
4. BITOIEHIEFFEISCON
SCON N H AT 5l 27 745, SCONAS U1 R«
SCON : H A7 ¥zl Zi a4 (Al frS-4k)
SFR name | Address | bit B7 B6 B5 B4 | B3 | B2 | BL | BO
SCON 98H | name | SMO/FE | SM1 | SM2 | REN | TB8 | RB8 | TI RI
RI:  BA7 Oz Wibs &, &84T D LR HLBA 7 R0 0AE, 4 2 2050 21 26 85 25k )
BH1; AL, 20 3TLAEHSM2=0mF, WA YU BME b R BT B 1 34T H LA
77 28 77 F3 LAE HSM2=11F, TN S BU B0 i S5 90 B RB8 N 1 5, [RI I 34 Bz A 3145
1AL R 1. RIS B AT O 1IE M CPUHR i b (el by, RIAAZ 2 1
W il 55 2 T 2
Tl HBfTHLRET R E. BT 1L ROKEN, FYRIEEsMBdE, MthEL, &L
1. e R3KER, FERIEE AL FER B 1. TI=1% R 847 H 1IELE [ CPU
HAE o b ORIk i) o (EAEVEE R, CPUMA N &Ik Wridsk, % m i AT o Ik IR 55 75 2
B A TIE S, T P ER R RS R RS E.
SCONZH A7 2 HAAL 5 T e 5%, FEMEATEN4H.
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3. ERTES/ 1T B8 215 H E 88 T2CON
TCON N I 28 /TH A8 TO. TLRI#E b2 A7 4%, [RIBBIAETO. T3 H A Wil A A6 15 R
HH IS, TCONM IR
TCON : JEm &8/ Ty sh e hl F/7as (WAL 3Hhk)
SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO
T2CON C8H | name | TF2 | EXF2 | RCLK | TCLK [EXEN2| TR2 | C/T2 |CP/RL2
TF2: SEMTE82 AR E. T 2s2% M EAL, WA SMAER. MRCLKELTCLK=1 K, TF2
BASEN
EXF2: BT #R25MBirnE . EXEN2=1 HT2EXH) S Bh P~ L F SR B 340, EXF2E 7. R 82
AR, EXF2=DRECPUM A T Ml AL AT eI 452 i FREF . EXF2Ar 020 4K
&R, (BN /T Bae i (DCEN=1) 1, EXF2AR4: 5] i
RCLK: HEUSthhdrd . RCLKEAIRT, 5025200 % H Bk B 4T DA X LA 3 2 i it
Bl RCLK=0RJ, 2 i 28 1 Bk VB Az iiens b
TCLK: AIERT8PFRE. TCLKEALR, 22321 Ak B 5 AT DR LR 3 4 ik Bt
Bl TCLK=0B, e i) 28 1 H Ak VR A R a2 i e
EXEN2: SERFER24MigetnE . S BN B @i 282 R ENFAT DR 8EF, SLYFT2EXH B
PSR A . EXEN2=0 B, T2EX(HBEASXf 2 i 2825 %%
TR2: ERT#R2/830/F1LIEHIAL. B LI JE 3 i) 28
CIT2: ERmt8S/ iFHsiese. CERF82)
0= PEBER# (0SC/12 BK0SC/6)
1 = AMBFA S CT R kA
CP/RL2: #fi3k/ BEishrd. BAr: E XEN2=1 I, T2EX [KFBKE~EHIK. EE: EXEN2=0
B, e B #e 2 B T2EX 1) Sk AR # T e i 48 EH Bh E %% . M4RCLK=1 E{TCLK=1H,
AL TE R L B A SR i N B EE A
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6.3 FRETLER

STCO0C51RC/RD+ R 51l 8P LI AT (¥ Wi A B AT A4 rR BT 5B 4, X 13 2 rp i SR Y5
AR AL R WA e b T, AT SEEL P I IR S AL R . — AN IEE AT IR
Se R W RER R RS G P W R . (EANBER S — MR Zh W b, — BT RIS,
BERAHESRET, R [AEREF 5 FAAT — 258 A REMIROET IO TP T R3S o LR Brid ar 19 4%
N TP 2 AR

VARSI rh Wl g U SE g Wi b i, [ Z AN
2 AR — R iy (NVE R R POERARS) » — BAFBIMARL, A2 FEAE 1R 2 W o

2 [ UL TUAN R — AR S 2 A T SR I, R — /N ZESRAG RIS, BUu T P 38 A A ) IR
J¥o XA TGN HEN, R AFE S — MBIt /e 245, STCI0C51RC/RD+ R 41 H.
Fr AL A T S R O R

e 147 958 SN GE
INTO (highest)
Timer 0
NT1
Timer 1
UART
Timer 1

INT2
INT3 (lowest)

N o agrMwdhE O

WARAEHIC EF AL, PR E WK SRS PkS, Fan:

void Int0_Routine(void) interruptO;
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) interrupt5;
void Int2_Routine(void) interrupt 6;
void Int3_Routine(void) interrupt 7;
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6.4 HHTALIE
2ARE T i A T HLgCPUMR N, AR T, 35 R AT I R ERAE

K e ] 2 Ik 3R R P U R PC
- AT AN R R 55 R o

Fh TR 55 FE e TSRS A2 Wi A A — 22484 . TSREARETT (P IR [B]) 35 2 4538, H5PCIE
MA ], FFRREORI PR E, 25 WEREF W7 A 2R SE 30T

BRI  BI R BRI P TS PO AU AR O R I B, R R A R X
I R 55 R P R A bk o % R ISR S5 AR (N Itk (BRI D N

L AT IERIAAT TR 2 i AT 7e B
2. PCIEBUEAR;

3. BRI

4. BHLE[R] 25 59 HeAt o b

5.

6

SRR w7 ) B
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 R PATIRET B, SR AR S ADE S B E . BT BN R T
FEFF A S TR IR 4y, FTUA R 142 NER 84, Bl A iy ) 2 X (LJMP
MAIN) .
EEAREHRETIE A CBRETIHE S

RETHE4 BAR M A3 I PCI [9] 2] J5 Sk e T g 5, (HRETHE A WA 1 2 P WA SE 2R 25
REEHIThEE, RWrEH KRGS YONP IR T, )5 B2 5 IR 9 AR 5 1 b Wi SRk A
i 8

25 P AE T IR SRR R BEAT T ONAR IR AE, MIZERET G A $hAT B N 347 H0 N 0 H A
1, BIZEP W ARSSFE 7 HPUSHYE 4 5 POPFE 4 A Zi et f# H . 75 WIS e 1R Afi 3 [a] W 5
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6.5 FPMERAR T

SRR ITO(INTO). AMER T L(INTL). SRR rh T2 (INT2) A0 4M 55 o T 3(INT 3) A W i ik 2 75
3, R R 7 2R ik & 7 2

T SR TYAN NGB A I bR G AL AL T 2747 28 TCONH I IEO/TCON. 1, IEZ/TCON.3. IE2/XI-
CON.2FHIE3/XICON.5. YA i il 55 72 7 B Js - h & SR bR B AZIEO 1IEL. 1E2FNIES
2 HBHE0. TCONZFAZER T HIITO/TCON.O. ITL/TCON.2. IT2/XICON.OFIIT3/XICON.4¥5E
TAMEAEI0. 1. 2FN3JRAK FE Pl U7 = 2 R BRI AR 7 . i ITx = 0(x = 0,1,2,3), B4
REAEINTX(X = 0,1,2,3) IFRIN & P 5 T P2 AR A b . an R ITx = 1(x = 0,1,2,3), A4 R%:
FEINTX( x= 0,1,2,3) I T B30 J5 7 P2 A A b b7 o AR5 Ir0(INTO). AR BB T L(INT L), 4k
e T 2(INT2) A1 413 o I S(INT 3) 345 1T LA 5 B 1 LM o e o s nge i

H T R GBI BP0 M R W 5| SRR LR, BT BUA T R ORI R, NG 5 B 2 /b
YeRF2N RGN Bl o a0 SREANE R W AT BRI, B SR DA ZTAE A N 1) 5] VA R g T 2 1A
RGN Eh, i HAGH T B B — AN RGN B, A BRI Z R RIS g CPUR I 2. [FAE,
LR AR R W R AR T R il U SRO Z0TE A B ) 5| IR BT 22 b2 A RGBT B, XA
A BERA PRCPURE IS AS I B Z AR L P15 5
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17 : . AY n
6.6 HHTNIRNIERF

6.6.1 FNERFHETO(INTO)HIMIRIEF (CREF R L RIZF)
1. 31— & RIMER R B0 TN S5 iy

CizFr:

I* */

/* --- STC MCU Limited */
[ <= RS TCIOXX Z I W HLANE FHIBTO( TR FEHY) wmemmmmememememmmenes *|
/* --- Mobile: (86)13922805190 */

/* --- Fax: 86-755-82905966 */

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

/* --- Web: www.STCMCU.com */
e ST R o PR S SC B P B SRR, oo ee %/
e E TR o S T B T STCHI RO R oemeeeees %

I* */

#include "reg51.h"

/[External interruptO service routine

void exintO() interrupt O /IINTO, interrupt 0 (location at 0003H)
{
PO++,
}
void main()
{
ITO =1, /Iset INTO interrupt type (1:Falling O:Low level)
EX0=1; /lenable INTO interrupt
EA=1,; /lopen global interrupt switch
while (1);
}
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CiRiER

I* */
[* --- STC MCU Limited */
% - RS TCIOKx 2 51 Mo AN HH O ) --mmeemeemeemeeeeceeee *
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
[* --- Web: www.STCMCU.com --*/
e 4 SR R o A P SRAE SRR ) AR, ommmeeemeemeeneeeeee *
1% R R B W T STCRI YORE L —-eremerev */

I* */

;interrupt vector table

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

LIMP  EXINTO

ORG 0100H
MAIN:
MOV  SP, #7FH ;initial SP
SETB ITO ;set INTO interrupt type (1:Falling O:Low level)
SETB EXO ;enable INTO interrupt
SETB EA ;open global interrupt switch
SIMP  §

;External interruptO service routine

EXINTO:
CPL P0.0
RETI

END
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2. B 2—RIMNAR R BTORY TS B A o T P 4 A AR K

C2R:

I* */
[* --- STC MCU Limited */
1% - 7N STCIOXX 22 H1| 51 WL A H WO i) i R F A 2, -/
/* --- Mobile: (86)13922805190 */
[* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
e ST R o PR S SCEE P B SARFE, oo en %
e E TR o S T B T STCHI RO R oemeeeees %

I* */

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

/[External interruptO service routine

void exintO( ) interrupt O /IINTO, interrupt 0 (location at 0003H)
{
}
void main()
{
ITO =1, /Iset INTO interrupt type (1:Falling O:Low level)
EX0=1; /lenable INTO interrupt
EA=1; /lopen global interrupt switch
while (1)
{
INTO =1; Ilready read INTO port
while ('INTO); /lcheck INTO
_nop_();
_nop_();
PCON = 0x02; /IMCU power down
_nop_();
_nop_();
Pl++;
}
}
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LHmiZFF:

* */
/* --- STC MCU Limited */
1% - 7N STCI0Xx 22 F1| 5 WL A A WO B i) i R F S 2 -/
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com --*/
AL &2 I Y G RS ALl c 7 S %/
1 S AERR P SRS 5 R PR T STCHY YA B TR —oemoeeeoe *

I* */

;interrupt vector table

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

LIMP  EXINTO

ORG 0100H
MAIN:

MOV  SP, #7FH ;initial SP

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

SETB EXO ;enable INTO interrupt

SETB EA ;open global interrupt switch
LOOFP:

SETB INTO ;ready read INTO port

JNB INTO, $ ;check INTO

NOP

NOP

MOV PCON, #02H ;MCU power down

NOP

NOP

CPL P1.0

SIMP  LOOP

;External interruptO service routine

EXINTO:
RETI

END
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6.6.2 JMERFETL(INTL)RONXIZF (CIERF B LRIZF)

1. ERF1 SENINER AT B TS PR R

CigR:

I* */
/* --- STC MCU Limited */
% - R STCOOXXZ 51 e Fi HLAM S T L( R BRI) —ommmremmemmemmneees %
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
[* --- Web: www.STCMCU.com */
e ST R A P SR S P B SARFE, oo en %
e E TR o S B T STCHI RO R oemeeees %

I* */

#include "reg51.h"

//External interruptl service routine

void exint1() interrupt 2 /IINTZL, interrupt 2 (location at 0013H)
{
PO++;
}
void main()
{
IT1=1,; /Iset INT1 interrupt type (1:Falling only 0:Low level)
EX1=1; /lenable INT1 interrupt
EA=1; /lopen global interrupt switch
while (1);
}
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CiRiER

I* */
/* --- STC MCU Limited */
1%+ 357 STCOOXK A F) B P HLAM R ITL( R BEIHE) woemremmenmenmeeoeees */
/* --- Mobile: (86)13922805190 */
[* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
[* --- Web: www.STCMCU.com */
1 LSRR o P SR S 5] SRR, oo es *
1 SRR PP S R W P T STCRIYORE R —-eeeeeees */

I* */

;interrupt vector table

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

LIMP  EXINT1

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

;External interruptl service routine

EXINT1:
CPL P0.0
RETI

END
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2. BRF2—RIMNAR AR BT 1 A TSR o B P R AR K

CizFr:
I* */
/* --- STC MCU Limited */

1% --- 7R STCOOXX F 51| 8 J HLA 5 v Wi L By ) s R o FELASE 5, -

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

/* --- Fax: 86-755-82905966 */

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

/* --- Web: www.STCMCU.com */
1 0 SRR o R SRR S P B FISARFF,  —-eoemmemenoeeen s *
1 AERR P o S B T STCRIBERL R —wemeeeees */

* */

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

//External interruptO service routine

void exint1( ) interrupt 2

/IINTZ, interrupt 2 (location at 0013H)

{
}
void main()
{
IT1=1, /Iset INT1 interrupt type (1:Falling O:Low level)
EX1=1; /lenable INT1 interrupt
EA=1; /lopen global interrupt switch
while (1)
{
INT1=1; Ilready read INT1 port
while (1INT1); /lcheck INT1
_nop_();
_nop_();
PCON = 0x02; /IMCU power down
_nop_();
_nop_();
Pl++;
}
}
T 38 [ G T A PR A KMl 0513-5501 2928 / 2929 / 2966 f£¥: 0513-5501 2969 / 2956 / 2947 171



STCO0C51RC/RD+ R FHL T HLAETE  H AR SR 5 www.GXWMCU.com IR 37 5 Tel : 13922829991 #F 4 Jit i1l Tel : 13922805190

LiRiER:

I* */
/* --- STC MCU Limited */
1% - 7N STCIOXK R HI| 5 7 LA R W L (TR e ) i R o LA 2, -/
/* --- Mobile: (86)13922805190 */
[* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
[* --- Web: www.STCMCU.com */
1t SRR o P SR S 5] SRR, oo ees */
1 SRR SRS TR R W P T STCHIPORE B —-eeemeees *

I* */

;interrupt vector table

ORG 0000H
LIMP  MAIN
ORG 0013H ;INT1, interrupt 2 (location at 0013H)

LIMP  EXINT1

ORG 0100H
MAIN:

MOV  SP, #7FH ;initial SP

SETB IT1 ;set INT1 interrupt type (1:Falling 0:Low level)

SETB EX1 ;enable INT1 interrupt

SETB EA ;open global interrupt switch
LOOP:

SETB INT1 ;ready read INT1 port

JNB INT1, $ ;check INT1

NOP

NOP

MOV  PCON, #02H ;MCU power down

NOP

NOP

CPL P1.0

SIMP LOOP

;External interruptl service routine

EXINT1:
RETI

END
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6.6.3 FNERHET2(INT2)HIMIRFIEF (CREF R L RIZEF)
1. 2R ——ERINER R T 200 TR S R e

CiERF:

* */

/* --- STC MCU Limited */
% <= R STCIOXX ) ML i HLAM T 2( R ) wooeeeeeemeemenconcees */
/* --- Mobile: (86)13922805190 */

/* --- Fax: 86-755-82905966 */

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

[* --- Web: www.STCMCU.com */
P G SR R o A PR SRAE SRR B AR, omommemenmeeeeneoes *
P S AERRFE A SR S0 PR T STCHY YOk AR —weereeeees *

I* */

#include "reg51.h"

sfrP4 = 0xe8; /Ifor 90C58AD series, location at 0COH
shit INT2 = P4/3;
shit INT3 = P4/2;

sfr XICON = 0xc0; //for 90C58AD series, location at 0E8H
shit PX3 = XICON"7;
shit EX3 = XICON"6;
shit IE3 = XICON"5;
shit IT3 = XICON"4;
shit PX2 = XICON"3;
shit EX2 = XICON"2;
shit IE2 = XICON/;
shit IT2 = XICON”Q;

//External interrupt2 service routine

void exint2() interrupt 6 /IINT2, interrupt 6 (location at 0033H)
{
PO++;
}
void main()
{
IT2=1, //set INT2 interrupt type (1:Falling only 0:Low level)
EX2=1; /lenable INT2 interrupt
EA=1, /lopen global interrupt switch
while (1);
}
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SCRIZRF -

* */
/* --- STC MCU Limited */
1* - 7R STCIOXX F H1| 8 Jy HLAMEE HH BT 2R V) --mmmmmmmmmm - */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
[* --- Web: www.STCMCU.com */
1 SRR o P SR S 5] SRR, oo oes */
1 SRR SRS TR R W P T STCHIYORE R —-eeemeees *

* */
P4 EQU OE8H ;for 90C58AD series, location at 0COH

INT2 BIT P4.3
INT3 BIT P4.2

XICON EQU  OCOH
PX3  BIT  XICON.7
EX3 BIT  XICON.6
IE3 BIT  XICON.5
IT3 BIT  XICON.4
PX2  BIT  XICON.3
EX2 BIT  XICON.2
IE2 BIT  XICON.1
IT2 BIT  XICON.O

;interrupt vector table

ORG 0000H
LIMP  MAIN
ORG 0033H

LIMP  EXINT2

ORG 0100H
MAIN:
MOV SR, #7FH
SETB T2
SETB EX2
SETB EA
SIMP  §

;External interrupt2 service routine
EXINT2:

CPL P0.0

RETI

END

;for 90C58AD series, location at 0ES8H

;INT2, interrupt 6 (location at 0033H)

:initial SP

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

;open global interrupt switch
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2. B 2—RRIMNER R T2 T BRI o T PR 4 A

CiEF:

/* */
/* --- STC MCU Limited */
1% - {7~ STCIOXX F2 H1| ¥ty LA T 2( T P ) o e i FELABE 2 -/
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
P SR B b S P B S8 B FHSRRFF, oo es %
1 HELERR P o S B T STCRIBERL R —oemeeeees */

/* */

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

sfr P4 =0xe8; [/Ifor 90C58AD series, location at 0COH
shit INT2 = P4/3;
shit INT3 = P4/2;

sfr XICON = 0xc0; //for 90C58AD series, location at OE8H
shit PX3 = XICONAT7;
shit EX3 = XICON"6;
shit IE3 = XICON"5;
shit IT3 = XICON"4;
shit PX2 = XICON"3;
shit EX2 = XICON"2;
shit IE2 = XICON/;
shit 1T2 = XICON"0;

/[External interrupt2 service routine

void exint2() interrupt 6 /IINT2, interrupt 6 (location at 0033H)

{

}

void main()

{
T2 =1, //set INT2 interrupt type (1:Falling 0:Low level)
EX2=1; /lenable INT2 interrupt
EA=1; //open global interrupt switch
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while (1)
{
INT2 =1; /lready read INT2 port
while (1INT2); /lcheck INT2
_nop_();
_nop_();
PCON = 0x02; /IMCU power down
_nop_();
_nop_();
P1++;
}
}
CRiER
I* */
/* --- STC MCU Limited */
[* - E7RSTCIOXX F F1 5y HLAMS Hh T 2( T B ) M i o FELAGE 5K -/
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
1< U SR B o S P BRSO Bl FASARFF,  -ememeemeemeeeenee s %
1< AERR R Th B S8 iy P T STCRK R B R —=ememeemen %/
I* */

P4 EQU OE8H ;for 90C58AD series,
INT2 BIT P4.3

INT3 BIT P4.2

XICON EQU 0COH ;for 90C58AD series,
PX3 BIT XICON.7

EX3 BIT XICON.6

IE3 BIT XICON.5

IT3 BIT XICON.4

PX2 BIT XICON.3

EX2 BIT XICON.2

IE2 BIT XICON.1

1T2 BIT XICON.O

;interrupt vector table

location at 0COH

location at 0COH

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

ORG 0100H
MAIN:

MOV  SP, #7FH ;initial SP

SETB T2 ;set INT2 interrupt type (1:Falling O:Low level)

SETB EX2 ;enable INT2 interrupt

SETB EA ;open global interrupt switch
LOOFP:

SETB  INT2 ;ready read INT2 port

IJNB INT2, $ :check INT2

NOP

NOP

MOV  PCON, #02H ;MCU power down

NOP

NOP

CPL P1.0

SIMP  LOOP

;External interrupt2 service routine

EXINT2:
RETI

END
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6.6.3 FMERHET3(INTI)RIMIXIZF (CIEF B LHmizHF)
1. 2R 1— B RINER AR B 3R TR B S5

CigR:

I* */
[* --- STC MCU Limited */
% == 357 STCOOXK A F e P LA ITB( R BER) +memrmmmommenmonmeeees %
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
[* --- Web: www.STCMCU.com */
e SRR o P SR S 5] SFRFE,  —ememmeemeemeeeeenoes %
1 HERE R P SRS R W P T STCHI YO R ——-oeemeees %

I* */

#include "reg51.h"

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

sfr XICON = 0xcO; /Ifor 90C58AD series, location at 0ES8H
shit PX3 = XICON7;
shit EX3 = XICON"6;
shit IE3 = XICON"5;
shit IT3 = XICON"4;
shit PX2 = XICON"3;
shit EX2 = XICON"2;
shit IE2 = XICON”1;
shit IT2 = XICONQ;

//External interrupt3 service routine

void exint3() interrupt 7 /INT3, interrupt 7 (location at 003BH)
{
PO++;
}
void main()
{
IT3=1, //set INT3 interrupt type (1:Falling only 0:Low level)
EX3=1; /lenable INT3 interrupt
EA=1, /lopen global interrupt switch
while (1);
}
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CHRIZFF -

I* */
/* --- STC MCU Limited */
% - R STCOOXX Z 51 8t i HLA 8 AT B( F BEI) —-mmmremremmemmneees %
/* --- Mobile: (86)13922805190 */
[* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
e ST R e PR S S P B SRR, oo en %
P E TR o S T B T STCHI RO B RR R oemeeeees %

I* */
P4 EQU OE8H :for 90C58AD series, location at 0COH

INT2 BIT P4.3
INT3 BIT P4.2

XICON EQU 0COH :for 90C58AD series, location at 0ES8H
PX3 BIT XICON.7
EX3 BIT XICON.6
IE3 BIT XICON.5
IT3 BIT XICON.4
pX2 BIT XICON.3
EX2 BIT XICON.2
IE2 BIT XICON.1
T2 BIT XICON.O

;interrupt vector table

ORG 0000H
LIMP  MAIN
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 O:Low level)
SETB EX3 ;enable INT3 interrupt
SETB EA ;open global interrupt switch
SIMP  $

;External interrupt3 service routine

EXINTS:
CPL P0.0
RETI

END
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2. BRF2—RIMNAR R BT 3Ry TSP o T P R AR K

CigF:

* */
/* --- STC MCU Limited */
1% - 7N STCIOXX F H1| 5ty LA H W7 BT ) i e o FELABE 2, -/
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
1 0 SRR o PR SRAE S P B FISARFF,  —oeoeememeemeeee s */
1 AERR P o S B T B T STCRIBERL R —wemeeeees %

* */

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

sfr P4 =0xe8; /Ifor 90C58AD series, location at 0COH
shit INT2 = P4/3;
shit INT3 = P4/2;

sfr XICON = 0xc0; /Ifor 90C58AD series, location at 0E8H
shit PX3 = XICON"7;
shitEX3 = XICON"6;
shit IE3 = XICON"5;
shit IT3 = XICON"4;
shit PX2 = XICON"3;
shit EX2 = XICON"2;
shit IE2 = XICON/;
shit IT2 = XICON"0;

//External interrupt3 service routine

void exint3() interrupt 7 /IINT3, interrupt 7 (location at 003BH)

{

}

void main()

{
IT3=1, /lset INT3 int type (1:Falling 0:Low level)
EX3=1; /lenable INT3 interrupt
EA=1; /lopen global interrupt switch
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while (1)
{
INT3=1; IIready read INT3 port
while ('INT3); /lcheck INT3
_nop_();
_nop_();
PCON = 0x02; //IMCU power down
_nop_();
_nop_();
Pl++
}
}
SCRIZRF -
I* */
[* --- STC MCU Limited */
[* - 7R STCIOXX F A1 1 Fr HLAMA i T3 B i) M it o FELAE 5K -/
/* --- Mobile: (86)13922805190 */
[* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
P> U R P g B SR T B FZAEFY e */
P> VEAERE P 5O E S A T STCR Bk AR e - */
I* */
P4 EQU OE8H ;for 90C58AD series, location at 0COH

INT2 BIT P4.3
INT3 BIT P4.2

XICON EQU 0COH ;for 90C58AD series, location at OE8H
PX3 BIT XICON.7
EX3 BIT XICON.6
IE3 BIT XICON.5
IT3 BIT XICON.4
PX2 BIT XICON.3
EX2 BIT XICON.2
IE2 BIT XICON.1
T2 BIT XICON.O

;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

JNB INT3, $ ;check INT3

NOP

NOP

MOV  PCON,#02H ;MCU power down

NOP

NOP

CPL P1.0

SIMP LOOP

;External interrupt3 service routine

EXINTS:
RETI

END
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F1E ERTEE/ITHES
7.1 EBTES/ITHEIES0/1

STCI90C51RC/RD+Z 41| H 7 LA 5E I 2R ORIE RS 881, S54E488051 (1) 5E I B8 S8 & FEAY, U7E
SE B 2% LSO R R A 2R, e I 320 AT DL PANSAL E i 25

STC90C51RC/RD+H FI| H. i LA F 1 B P> 1667 5E Bf 28/ T 28 TORI T 1R B A 1H 305 =
A i 77 P A TAE T 5o XA @ I 2% /1715088 (TORITL) . TERFIR N B8 %5 A7 45 TMODH &5 F —
P — CITRIEFRTOBRT L i I B85 T 408 . e B 38/ TS 1 O B 2 — AN I (1
WK W, AR IR T T R T B R IEAN [ s SR UKok B R 4t
W, N ER TR, I E I 2/ R B A 1 2N I A B A6 NI e A B — AN eR g
N W Bk b ok B B HLANER 5188 (TOSAPS. 4, TLAPS. 5), WA R, Ak—Mik
MHomt.

08 I 4/ TH S TARAE e AT, Al AR RS B P R 7 I AESTC- ISP AR 48 i B (W1 R
EIFT7R) A& RGEIT B /1238 /& RGN 8 /6 5 LETOMTIHEAT THE. e i &% /1H 58S TAEE T 0
G W ) 7 @ - O a1 PR | T e | BT | T
[V]steet GRisiE S | -
] PR R A iB
7] oot AT EILE 1
V] il EraEl A
[V] ALERYIFE{EF4. 500
[T] Tod mahad, p1.0/F1. 100/ 0 AT T FER
[T] TR T4 F A2 FERd e FEEPRONE
[C] R ENR SRS

EEFL ash2s B REAE

T it SEHE
[ wmcugm | [emsmn | EEEH[ED
JE I 4/ THEER O 400 TAEBIL: B0 (134 E I 2%/ 11 5 #s) , BaU1 (1640 I 85/ 1H H i
1), B2 (B AN E R AL) , B3 (BB e I 2% /THEER) o eIy 28 /11 248 1B B =3
Gb, HAh TARRE S e i 28/ TH B 04 [F], TIAER (SIS ok, 42 1h1H4.

7.1.1 ERRR/ITEEEFN IE XS 7S

g ‘e fr btk e B .
Fin=r ik Huhk MSB LSB SAifE
TCON SEIN Bedas ) 2947 %8 [88H| TF1 | TR1 | TFO | TRO | IE1 | IT1 | IEO | ITO |0000 0000B

TMOD BN B 252 |89H | GATE| o | M1 | Mo |GATE| o | M1 | mo |00000000B

TLO Timer Low 0 8AH 0000 0000B
TL1 Timer Low 1 8BH 0000 0000B
THO Timer High 0 8CH 0000 0000B
TH1 Timer High 1 8DH 0000 0000B
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1. BB/ S ITHIZ 785 TCON
TCONJNER #3153 TO. TIR B H 2 f74s, RN MBUFETO. T H AR W iR A1 2SR

R4S, TCONMS R :

TCON : g 28 /18 as bl dl 27728 (AT 5-4k)

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

TCON 88H |name | TFL | TRL | TFO | TRO | IEL | IT1 | IEO | ITO
TFL: GER &/ THEES TR M bR S . TIRVFITECUR, MAMETFa LT 4. 2w ™ L

TR1:

TFO:

TRO:

IE1:

IT1:

IEQ:

ITO:

HEBHEELEE “1” TFL, [ACPUIERT I, — EHLRFFEICPUM N H iR, 4 B A LFiE
“0” TF1 (TR A HFAEFEWE “0” ) .

SER B TIRIZAT RN A R B AEE . H{GATE (TMOD.7) =0, TR1=1%k
RFTIHIE TS, TR1=0F 25 1ET11H 4. *MGATE (TMOD.7) =1, TR1=1HINT14iA
m PR, A ST

SER S /RS TONS b bR & . TORE o8 L E, MWMETFGE LTS, S =
A, BEEEE “1” TFO, [MCPUIERFWT, — B LREFCPUMA N Z BTN, A H i
& “0” TFO ( TFO A AR FEMIE “0” )

ENT 2R TOWIIBATIEHINL . ZAL A B ANEE . JGATE (TMOD.3) =0, TRO=1 5
RAFTOI U6, TRO=0 22 1LTOTF 4. *4GATE (TMOD.3) =1, TRO=1H.INTO%iA
w PR, A SR FTOTHL

AR LIS SR YE (INT1/P3.3) b, IE1=1, AN W CPUiE R, 4CPUNE N %
HR BT FHBEARTE €07 IEL.

AR A T L A e 7 S I AL . TT1=00, AR B 1 VAR H P & 7 =0, 24INTL (P3. 3)
FINCHCPES, BAZIEL o SRAMGH - P& 770, AN rRBE CRINEIINTL) 220 fx
BRI FE R, BERNZPRgcPU ms, [FIREZ T IR S AR AT SE 2 BT, AMER
PR ZE B (P3. 3EAR &), HNPK =28 i — kbW H{ITI=18), WIAMEBAF K1 (INT1)
Gl 17 — “0” FREATERAE, WaETH g SREREALIEL 5 R AL R A AR
HhER 0 SKYE (INTO/P3.2) R, IEO=14ME6 T Wrom CPUIE K d ik, 4 CPUM R 4b
FRP TS, RS 07 1IE0 GAEMik T .

AR A WO fih i 7 A AL . TTO=08, AP B0 9K s~ F i & 77 =0, {INTO (P3.2)
NGRS, BEALTE0. SRAMEH Pl & 75 20, AR R s (i A ZIINTO) 4 Ziifx
FHERHESFA R, BRNZ Wi CPURI N, [R]I E1% 0 W IR &SR e AT 58 Z B, A A
DGR (P3. 28R ED , HNPK =47 — kbW, MITO=18f, N4AMHH B0 (INTO)
SIH “17 — “07 FRETBEA, Bah TR WrisE SREREALIE0 , wm EHLE R A B AL FE .
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2. ERTES/ BB TEERFESZTMOD

SE I AR B8 HH IR T B8 27 A7 2 TMOD I I A7 CTHEAT 16 4%, TMODZH1E 24 1) % hr (2
BUFEMH. ATLUESH, 2N ER /A A 4R, BETMODKMIAIMOERE. 24
SER /TS R0, LRI2ERHHIE], A3 IA], ST B ThRE W T Arid

A7 2 TMOD A (¥ Th e i id

TMOD Hhidk: 89H SA{E: 00H
RS S:S
5 4 3 2 1 0
leatE [ cm | M1 | Mo |GaTE|[ T | M1 | Mo |
\ /\ /
\/ \V4
SERT 2% 1 SEIT 350
A s iRE
TMOD.7/ GATE TMOD. 7#5 2 I 251, B 1 A EINT LI K TR 47 B 1
A AT HT I E I 8% /1 ge 1.
TMOD.3/ GATE TMOD. 34zl € I #50, B LI H A 7EINTO R A =1 S TROFE il 17 B 1
I A BT OF E I 28 /580,
TMOD.6/ ciT TMOD. 647 ] 3 I 2% 1 F A R I 2 B 20, I A AR e i 4%
(MWWE R G B N) , B 1IHETFEES AT1/P3. SR N)
TMOD.2/ CiT TMOD. 245 1] g I 250 FH A sE i B ol it 30 2s , 1G W AR e i 2%
(MWNHEB R G Bram ), B 1HETTEESE (ATO/P3. 4% N)
TMOD.5/TMOD.4 M1, MO SE RS 23 E IS 2% /T A T e B
0 o0 1307 B 28 /114088, 8048 AR, TL1H k5155
AR, THIEEANSAL 4 o
0 1 1600 3% /1150 2s, TL1. TH14H
1 0 SV [ 5 B 2 S N 2, 2498 A THLAE TR 3 220 A TLL.
1 1 SER 28 /BB L B8 (E 1R .
TMOD.1/TMOD.0 M1. MO TE I 2%/ TH s o Ak
0 0 1307 eI 58 /11 5028, FHZS8048E MR, TLOR K5 E
S48, THOREAN8A 4 [ .
0 1 1600 g I 3% /1H 50 2s, TLO. THO4:H
1 0 SN [ Zh AR H E AT 2%, 4¥k AR THOAE B IME E 3h HE 2 A TLO
1 1 SE I 2RO LI VR XS e i 2 /iH B st . TLOVE A —ANSALsE i)

an/THEUE, TR AREE N SSORE R L] . THOMUAE y—A
SALIE I #%, H15E I &% LA il A 1
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712 EREE/THESRITIFRN (51548051 2 R Hl5RE)

I8 27 A7 AR TMODH (M1(TMOD. 1), MO(TMOD.O) I E . e 28/ B2 04 4R A [F
TAERE

7.1.2.1 0 (13 ERTES /T EES)

P4 58 I 2R 5 B AR OB 2R ALL8048 B I 8%, BISAT 11 H s 32 0 i Tl 4 i 8% . T B o
NRERT AR/ T AR L/E TR HEKT, Er#SR0RE NI THEEE, mTLORMKSAL
FITHOFISAL AT A Bl TLOAKSA7 s M B THOHEA ,  THOT Hois Hi B A TCONH {5 HE AR B AL TFO .
GATE (TMOD. 3)=0 I}, #nITRO=1, WIEmt 28 it%. GATE=1F, FovF th /&R NINT LI 6 I 5%
1, TNTOFHIE 240, X BEIT Pk 55 & . TROAITCONZT £7 5% 4 FIH5 I 67,  TCONZF £7 2% &
(AR T BEFE IR WL TCONZF A7 28 4510 1) HAR D) BE IR 56

TR0 T 58 N 28 /TH B8R0 R 130T B I 2% /41 3088, W RPN

MCU in 12T mode
SYSclk o
“ MCU in 6T mode
TO Pin 4+

TRO

(5 bits) | (8 bits) TFO Interrupt

control

GATE

INTO

SE I A% /T B AR ORI RS 0: 1341 5E I A% /T s

MCT=0}, 2 BITHIER R RGN B A0 35, TOXT I B 8 114, TO T AEAE e i 7
o BCT=1F, ZHIFERBIN RBP4 AP3.4/TO, RITOTAEZE #0550,

STCY0C51RC/RD+ R FI B WL B B 2 A AP 2. —FPR 12THEK, ‘128,
80518 LA Si4b—FhR6THR, RE6ABIPinl, HEERES58051 5 HHLAI2E .
TORERIE RGeS AR P B FESTC- ISPERFE RS H R B -

AT M 1307 B AZ A A& THO 4 BR8 /ML K TLORARS Az . TLORI TSI A E, K 2% .
BALEITHRE (TRO) ARG ULZAFAE . BEOMIHERAEXT T 2 I 280 S e i 28 LR 2 AR Rl . 2
ANASEIFFIGATERL (TMOD. 7AITMOD. 3) 435l 73 Bic 25 7 I 2 1 J 58 I 280,
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7.1.2.2 RA1(16AIERTRE/ T 8 28) R EMRAIEFF (CREFr KL HmizFF)

PEECTBR T 7 THO L TLO A= iR 1642 4k, Hofh S50 4 M Al . BRBEAE 30T sE i 2% /11 8
FROME N 164 I 8% /1588, W TFEFTR.

MCU in 12T mode

SYSclk
Ex
MCU in 6T mode

INTO

SEIN &/ TH R0 1: 1662 E I &5/ TH A

AR, BN N E N16AL e 28 /15 RS, HTLORISHAI AN THORISAL BT #4 . TLORISAL
v tH M) THOREA ,  THOTH %3 HY B AL TCONH (135 Hi A B AL TFO

4GATE=0 (TMOD.3)i5}, WITRO=1, NJER 25 1H%0. GATE=1K], FvVF A% A INTO3% i &
B350, SXAERTSEILBKFE M & . TROYTCONTT 475 P il 7,  TCONZF A7 2% & i BAR DI e i ik
WL A5 TCONFF A2 A1

MCT=0/F, 2 BHF R IERS| RGBS, TOXT B B0 8 5, TO TAEAE e iy
Ko BCT=11F, ZEIFGERE BNk F 4 AP3.4/TO, RITOTAEAEH %05 5.

STCI90C51RC/RD+F A 5y LI 5E I 28 AT HBOE 2. —Flo2 12T, & 12N $fin
1, 5#&%8051 5 FHLAHE: Fsb—Fh26eTiEE, &F6R8iNL, HERES80518 FHLH2
%o TOWIERAE Besk R I 7ESTC-TSPYR AR A% FR L EL .
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ER R0 TR 164 E AT 28 /T R R AR A2

1. C#2F:

I* */

/* --- STC MCU Limited */
[* --- JE/NSTCIOXX R 1) B 1 #1152 B #5011 1647 2 B 2% /1T H s 4 5X --+/
/* --- Mobile: (86)13922805190 */

/* --- Fax: 86-755-82905966 */

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

/* --- Web: www.STCMCU.com */
1 W IR o PR SRAE S P B FISARFE,  —-eoemeemeeoeeenes *
1 TEAERR P o S B B T STCRIBERL R —oemeeeees %/

I* */

#include "reg51.h"

typedef unsigned char BYTE;
typedef unsigned int WORD;

I

/* define constants */
#define FOSC  18432000L

#define TIMS  (65536-FOSC/12/1000) /I1ms timer calculation method in 12T mode
/* define SFR */

sbit TEST_LED = P110; /lwork LED, flash once per second

[* define variables */

WORD count; /71000 times counter

Il

/* TimerO interrupt routine */
void tmO_isr() interrupt 1 using 1

{
TLO = T1IMS; /Ireload timer0 low byte
THO =T1MS >> §; /Ireload timer0 high byte
if (count-- == 0) /l1ms * 1000 -> 1s
{
count = 1000; /reset counter
TEST_LED =!TEST_LED; /lwork LED flash
}
}
Il
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/* main program */

void main()

{
TMOD = 0x01;
TLO =T1MS;
THO =T1MS >> 8;
TRO=1;
ETO=1;
EA=1;
count =0;

while (1);

2. JCYRIEFF:
/*

//set timer0 as model (16-bit)
/finitial timer0 low byte
/finitial timer0 high byte
/ltimer0 start running
/lenable timer0 interrupt
//open global interrupt switch
/finitial counter

//loop

*/

/* --- STC MCU Limited

*/

P - SRS TCOOXKR B e B B30I 16 2 /3 P AL B

/* --- Mobile: (86)13922805190 */
[* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
[* --- Web: www.STCMCU.com */
1t SRR o PSR AE SO 5] SRR, —oeemmeemeneeeeenoes *
1 SRR SRS TR PR P T STCHIYORE R ——-eemeees %/

I* */

:/* define constants */
T1IMS EQU  OFAQOH

:/* define SFR */
TEST _LED BIT P1.0

:/* define variables */
COUNT DATA 20H

ORG 0000H
LIMP  MAIN
ORG 000BH

LIMP  TMO_ISR

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

;work LED, flash once per second

;1000 times counter (2 bytes)

P 0 L A T R A ]
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;/* main program */

MAIN:
MOV  TMOD,#01H ;set timer0 as model (16-bit)
MOV  TLO#LOW T1MS ;initial timer0 low byte
MOV  THO#HIGH T1MS ;initial timer0 high byte
SETB TRO ;timer0 start running
SETB ETO ;enable timer0 interrupt
SETB EA ;open global interrupt switch
CLR A
MOV  COUNTA
MOV  COUNT+1A ;initial counter
SIMP  $

;/* TimerO interrupt routine */

TMO_ISR:
PUSH ACC
PUSH PSW
MOV  TLO, #LOW T1MS ;reload timer0 low byte
MOV  THO, #HIGH T1MS ;reload timer0 high byte
MOV A, COUNT
ORL A, COUNT+1 ;check whether count(2byte) is equal to 0
INZ SKIP
MOV  COUNT, #LOW 1000 ;dms * 1000 -> 1s
MOV  COUNT+1], #HIGH 1000
CPL TEST_LED ;work LED flash
SKIP:
CLR C
MOV A, COUNT ;count--
SUBB A, #1
MOV  COUNT, A
MOV A, COUNT+1
SUBB A, #0
MOV  COUNT+1,A
POP PSW
POP ACC
RETI
END
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7.1.2.3 #=ER2(BM BNERIENR) R EHMRIZRF (CIZRF KL HRIZF)
I 2 I /TR OVE R PT B Bh B 2R E IS AL TH4E:, W FEIFTs.

12 MCU in 12T mode

TFO Interrupt

SEIT &%/ TR0t 2: 8 F Bl H ke

TLOM ¥ B AN B ALTFO, T B THO R E i35 ATLO, THOWZA HEMAFTE, BHEEEHTHOA
BAAE,

ERTER0h AR IR, ERTESS0 TIEESAEhERIER

1. CIEfF:

I* */
[* --- STC MCU Limited */
/* --- STC89-90xx Series MCU TO(Falling edge) Demo --------------- */
/* --- Mobile: (86)13922805190 */
[* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
[* --- Web: www.STCMCU.com */

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

sfr AUXR = 0x8e; //Auxiliary register

/ITO interrupt service routine

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

PO++;
}
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void main()
{
AUXR = 0x80; //timer0 work in 1T mode
TMOD = 0x06; //set timer0Q as counter mode2 (8-bit auto-reload)
TLO = THO = Oxff; [/fill with Oxff to count one time
TRO=1; //timerO start run
ETO=1; /lenable TO interrupt
EA=1; /lopen global interrupt switch
while (1);
}

2. [CHwRIERF:

* 7
;/* --- STC MCU Limited */
;/* --- STC89-90xx Series MCU TO(Falling edge) Demo ----------------- */
;/* --- Mobile: (86)13922805190 */
;/* --- Fax: 86-755-82905966 */
;/* --- Tel: 86-755-82948412 */
;1% --- Web: www.STCMCU.com */
;/* 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 08EH ;Auxiliary register

;interrupt vector table

ORG  0000H
LIMP MAIN

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

ORG 0100H
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MAIN:
MOV SR, #7FH ;initial SP
MOV  AUXR, #80H ;timer0 work in 1T mode
MOV  TMOD, #06H ;set timer0 as counter mode2 (8-bit auto-reload)
MOV A, #OFFH
MOV  TLO, A fill with Oxff to count one time
MOV  THO, A
SETB TRO ;timer0 start run
SETB ETO ;enable TO interrupt
SETB EA ;open global interrupt switch
SIMP  $

;TO interrupt service routine

TOINT:
CPL P0.0
RETI

END
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7.1.2.4 1ERI(FANBALITHET)

XERT gL, RS, ER SR UE T, RCR SR TRIBLE N0 .

X I 450, AR I 280/ TLO L THOVE M2 AN ST 84 T4 . I AR A3 1 e
I PS03 4R . TLO (5 I g I 28045 fi7: C/T. GATE. TRO. INTOA2TFO. THOPRE N 7E I 251
fe MR , (G ER S 1ITRIZTRL. IR, THOF2 61 5 B 28 1 v by o

B3N T I — M8 s i 38 /TH AR IRt Y, ME R A HLEA = e rr 88 /14
8. S HER T e 88 /11 5880, TR 88T14 FAE3HT 424 FTR1=0, {Z1-i+%%, WTOR
PERPIAS E B 45

MCU in 12T mode

SYSCIk*{ _+\0 )

= TLO
:
TO Pin 4+

Interrupt

MCU in 12T mode
SYSclk N _; THO
‘[-J = (8 Bits) TFL L 5 Interrupt

m MCU in 6T mode

TR1

control

SEIS /TH R0 B3 P8y i Kt
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713 ERER/THE1 TR (5E58051 2 Rl E)

I 6 25 A RS TMOD 1 fIM1(TMOD.5). MO(TMOD.4) [, 5 I 88 /1508 1A 3R A 7 ()
TAERE.

7.1.3.1 #ER0(13LERTER/ITHIRT)

BERECR 8 I 4 /TR LI 9 136 e I 28/ 78088, A TLIKIRS AL A THT HI8AL Fraa i, 4w
TR, AEAOMHRAE XS T3 I 4% LAE I 8502 A R AT -

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

SE IS #5/ T B 1RO 0: 1360 I A% /T B ds

GATE=0 (TMOD.7)F, TR1=1, MRS 28140, GATE=1IF, Fo¥F 1AM NINT 1201
381, IXAERTSCELK S & . TRIATCONTT 788 P A7, TCONZF A7 2% %% i) BAK Th e ik
I TCONFF A2 AN 41

HCT=0RF, Z I ERD] RGN B E 8t TO I8R5, T ARE ey
Ko BCT=1F, ZEIFICERBIN KP4 AP3.5/TL, RITI TAEE %05 30,

STCO0C51RC/RD+ R FI H Fr LI B B 28 A THBUE R . —Fl2 12T, 12484
1, 5&%8051 A HIME; Rib—F 26T, F6MRENL, HERAE580513 A HLIHK2
£ TIRRZEAE ek P R 7 I 7ESTC-TSPawFE s HH s B
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7.1.3.2 RAL(16ALE R 2E /7828 R AR IEFF (CIEF RO RIZER)
AR E I T B ER L 160 e B B /TR, T BTN

U in 12T mode
SYSCIk*{ J\o
n MCU in 6T mode

T1Pin

TLL | THL |—>Interru t
(8 Bits)| (8 bits TF P

control

TR1
GATE

INT1

SE IS A5/ B AR RO 10 16608 I A% /T i as

AU, 2R 1AC BN 160 B 25 /1 8es, HTLIRISA ATH IS Ff pit. TL1AISAHL
v tH R THLEAT ,  TH1H %0 H B AL TCON A [ H AR EAL TR .

GATE=0 (TMOD.7)i, #1TR1=1, MK #5114k, GATE=18F, FVFH AN AN INT 1 6] 2
BP 481, SXAE RSPk SE M & . TRIATCONZTA7-#5 P (42l 7,  TCONZF A7 2% & i BAR Th e ik
DL AT TCONZF A7 25 A 41

MCT=0/F, £ BIF GRS RGN B O3, T IS B0 5, T1 TR ey
Ko BCT=11F, ZEIFFEERERIN K5 AP3.5/TL, BITITAEE 05 .

STCO0C51RC/RD+ZFF Ly LI 5E I 285 AT H Bod 2. —Flo2 12T, & 12N $fin
1, 5#&%8051 5 FHMHE: Fsb—Fh26eTEE, RF6AR8NL, HERES80518 FHLH2
%o TIRIERALE ek I fESTC-TSPYR A A% FR AL EL .
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ER 1 TR 1600 E AT 28 /T R R AR A2

1. CiEF:
/% *
/* - STC MCU Limited */

1% == 7R STCOOXX 7 51| L Fy HLE I 45 11 16407 58 I 2%/ B i o -/

/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
/* --- Web: www.STCMCU.com */
[* R B R A B ST S AR, e - */
[* VG LERR T A L B Ry BT A T STCH R AR T —-m - */
/* */
#include "reg51.h"
typedef unsigned char BYTE;
typedef unsigned int WORD;
Il
/* define constants */
#define FOSC  18432000L
#define T1MS (65536-FOSC/12/1000) /I1ms timer calculation method in 12T mode
/* define SFR */
shit TEST_LED = P170; [lwork LED, flash once per second
/* define variables */
WORD count; /11000 times counter
Il
/* Timer0 interrupt routine */
void tm2_isr() interrupt 3 using 1
{
TL1=T1MS; /Ireload timerl low byte
TH1=T1MS >> 8; /Ireload timerl high byte
if (count-- == 0) /l1ms * 1000 -> 1s
{
count = 1000; /Ireset counter
TEST_LED =!TEST_LED; /lwork LED flash
}
}
Il
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/* main program */

void main()

{
TMOD = 0x10; //set timerl as model (16-bit)
TL1 =T1MS; /finitial timerl low byte
TH1=T1MS >>8; /linitial timerl high byte
TR1=1; /ltimer1 start running
ET1=1; /lenable timerl interrupt

EA=1; /lopen global interrupt switch
count = 0; /finitial counter

while (1); //loop

2. JLYRIEFF:

/* */
[* --- STC MCU Limited */
1 - TR STCIOXX 2 41| B4 Fi WL AE I B 1K1 164375 I 2%/ V1 B s ik, -—*/
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
[* --- Web: www.STCMCU.com */
e SR R A P BRAE SRR ) AR, omommmmeemmeeeeeeoee *
1 SRR A SRS PR T STCHY YOk B AR —wenreeeees *

I* */
:/* define constants */

TiMS EQU  OFAQOH

:/* define SFR */
TEST_LED BIT P1.0 ;work LED, flash once per second
:/* define variables */

COUNT DATA 20H ;1000 times counter (2 bytes)

ORG 0000H
LIMP  MAIN
ORG 001BH

LIMP  TM1_ISR

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

;set timerl as model (16-bit)

;initial timer low byte
;initial timer2 high byte
;timer1 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--

MAIN:
MOV  TMOD, #10H
MOV  TL1, #LOW T1MS
MOV  TH1 HHIGH T1IMS
SETB TR1
SETB ET1
SETB EA
CLR A
MOV  COUNT, A
MOV  COUNT+1, A
SIMP  $

;/* Timerl interrupt routine */

TM1_ISR:
PUSH ACC
PUSH PSW
MOV  TL1, #LOW T1MS
MOV  TH1, #HIGH T1MS
MOV A, COUNT
ORL A, COUNT+1
INZ 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

P E S A R A A
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7.1.3.3 BER2(8 B ERER) R E MR IZF (CIEF KL wIZF)
AT i I 248/ TH S LR R T B B B AR NS ALTHEES, W T EFR.

U in 12T mode
n MCU in 6T mode

T1Pin

SYSclk

TL1
| (8 Bits)| l TF1 Interrupt

SEI &%/ THEES LRI 2: 8107 F Zh HL 3¢

TLIFE A EAITRL, T HATHI N AR EFHEATLL, THIASHRGE, EENTHIA
BAAE,

ERTER 1 R ETRNRNIE R, BRI TIEESMIAMEREERER

1. CiEF:

I* */
[* --- STC MCU Limited */
/* --- STC89-90xx Series MCU T1(Falling edge) Demo ----------------- */
[* --- Mobile: (86)13922805190 */

[* --- Fax: 86-755-82905966 */

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

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

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

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

/IT1 interrupt service routine
void tlint() interrupt 3 /[T1 interrupt (location at 001BH)
{
PO++,
}
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void main()
{
AUXR = 0x40; /ltimer1 work in 1T mode
TMOD = 0x60; //set timerl as counter mode2 (8-bit auto-reload)
TL1 = TH1 = Oxff; [/fill with Oxff to count one time
TR1=1, /ltimer1 start run
ET1=1; /lenable T1 interrupt
EA=1, /lopen global interrupt switch
while (1);
}

2. LIz

;/* */
;/* --- STC MCU Limited */
;/* --- STC89-90xx Series MCU T1(Falling edge) Demo ----------------- */
;/* --- Mobile: (86)13922805190 */
;/* --- Fax: 86-755-82905966 */
;/* --- Tel: 86-755-82948412 */
/% --- Web: www.STCMCU.com */

;/* 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 08EH ;Auxiliary register

;interrupt vector table

ORG 0000H
LIMP MAIN

ORG 001BH ;T1 interrupt (location at 001BH)
LIMP  TI1INT
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ORG 0100H

MAIN:
MOV SR, #TFH ;initial SP
MOV  AUXR, #40H :timer1 work in 1T mode
MOV  TMOD, #60H ;set timerl as counter mode2 (8-bit auto-reload)
MOV A, #OFFH
MOV  TL1, A :fill with Oxff to count one time
MOV  TH1, A
SETB TR1 ;timer1 start run
SETB ET1 ;enable T1 interrupt
SETB EA ;open global interrupt switch
SIMP

;T1 interrupt service routine

T1INT:
CPL PO.0
RETI

END
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7.1.4 HHZIntel 80518 K #l E BT =5 0/1H9 2 FH 25451

[BI1) el /s e, et/ PR N e R B 08 AR N ER, B RR T
Gk, IEMRBEEST, BT EA R, RS R WRS R, SR B R A
EEHLT, WEF KB R:

1) TAE Rz H]9% (TMOD. T2C0N) fIHE

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

3) T VAT ETx EARIIEE, A8 LI+ W

4) A /AL TR % B 4 .

PR UL N /- H 20k 1 9 BiE— T A4,

8051 R4 1 ALY s I 2/ TH AR 0B L2 A WO L @EAT 78y,  BUEnLih-as, Bk,
Afe B BRI BB AE R T B E B N T ZF A7 28 T TLxH 2%, T 200K S T H 254H DA
2%, 2%, 2" AMRAN,  DAFLAMGAE AT EOIE 1 B THRI TLx .

W SEBRFEUE X, HHEEEKE An (n=8. 13, 16) , MM AH#EeTHx. TLxH I3t
B N2 —x, NP2 NEUEE. #lin, TAE RO N 136, Mn=13, L2V H#H,
TAE K 16, Nin=16, A2 WAL, Fril, HHEHIMEN (0 = 2'x.

TR, SR AL A A, TOALES S E B R I O . TR, R AR N
M RGPk € i) EATH S LS RIE . B CLEAeMEz A, AL i 30 -

12 12

N nf:l:ﬂ\:: = =
LA JE 3 ey AL us 2us

bR ERS I ] Te = x « Tp

X ToLas A, TP e 18], ONPT ik Eks. ToMTp—BON CRME, £E5RH
Tp/a BRI A SRAFAT T THEUEx, FRRExoRAMY, RISRAFE R EWIME. B

(x) fp= 2" - x
Bhn, BCEREIATe = 5ms, HLEEHITP = 2us, AR ERTHkE
5ms
= _ v
X s 2500{X

Wik F TAE 701, Min=16, 0 7% B A 5 A T - SO N -

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

TAEAO. 1. 20 E RIHEIRE) 788192, 655361256,
XM R B, W TR SERR TR BRI 5 AR 3 s A+ 7S kA R AT
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[F2) it/ iH5ss N A gmfe, RN RS, e/, ErfETe
= 10ms, FAFEN12MHz, & 10msH] EHIERAEE . &2 TAET R tHEATHEIE: K8
LSEHIME NFOH, w847 #11H NDSH.

(D ¥lsFER

PBHIaaHe, — AL ERE A TR BT SR € I/ T B as 24T DhRE 1 M S RO E S5 T E.
FEFF, ARG R0 T -

START:
; FRFE
MOV SP, #60H s BE HERR X 35
MOV~ TMOD, #1OH s EFETL. EREEL, AT
MOV THI, #ODSH ; WEETTHEIE
MOV TLI1, #OFOH s WET T THEIE
SETB  EA ;
SETB  ET1 ;} i
s HABRIIE AR T
SETB  TRI » JAEITUF G THN
; S FEF
(2) PRSI
INTT1: PUSH A ;
PUSH DPL ;}fﬂiﬁ;{%#}ﬁ
PUSH DPH ;
MOV TLI1, #0FOH ;} R E I
MOV THI, #0D8H ;
s BT AL EE AR
POP  DPH ;
POP  DPL ; } M=
POP A :
RETT ;AR [E
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X ER T HWIRS TR TR AR . STCI0C51RC/RD+ R H1) B Fr WL T & T o< e vp
Wr, FE—NREFTWYERBEENTFNHIT, —REMMEHN, HHHERELSERHIERNT

Wik 55 2 X 40T .

[ RFARERIE Bk 5 o Ped g I/ T+ B de 28 AT ok B ke A, H to AT 32 P 5 I /3
B 0ml g /T E S LTI SR R . A e i/ AE80 (T0) Bl #Eat, AR R 1xt
INTOS| b f 1F Bk rh 3R 47 Mok 9 ko

INTO 51
T TOTH4% T
=) =1k
WHEGATENL, HLASAMITP A lps. AEIFET BRI T
INTTO: MOV TMOD, #09H ¢ WTOAMER 731, GATENI
MOV TLO, #0OH ;
MOV THO, #0OH ;} THO, TLOIO
CLR  EX0 ;. EINTOH by
LOP1: JB P3.2, LOP1 ; SEFEINTO S| B 5
LOP2: JNB P3.2, LOP2 s ERFEINTOS| I i P
SETB  TRO : JEENTOH R THEL
LOP3: JB P3.2, LOP3 ;S5 INTOfE BT
CLR  TRO ; A= 1ETO %L
MOV A, TLO s AT EUE %A
MOV B, THO s R AUEIEB
: : UPEKTE AN b HE
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(4141

FIR g I /T AR OSEE I/ THB0As 10 T 1 50 R 08w B i N s 11 PR 2 FH 01

FERELE R AR gt b i 2 LS B PN E R INTOATINT LA Y, T E I /i B A
2o, WP TS TN AN b Wi . B H € I/ T8RS LS SR AR B X TR 7 5K
2 CHZHEHEN) , WEITBYIME AR, T DA —AN SR ik, T 5as B [F 03 H
BT N W SRR S GLTF UL, BN R R WAL, A S 7 30— oh s i i1
Hi. BATER/THEEST (T KPR E s A WS R 7 a8 . AR n i T

(1) FEFE:

ORG
AJMP
ORG
LJMP
ORG
MAIN:
MOV
MOV
MOV
MOV
SETB

SETB
SETB

0000H
MAIN

001BH
INTER

0100

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

ET1

TR1

: IR

s BTIHR IR S5

; ERERFAD

 BLEMERX

s BCEEM/THEERL, T8O
s R H

3 A
3 R /TS 1R b
s JRBERN/THEES L

206 T I L R T AT PR ]
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(2) PWRFIEF (BRI IS )

INTER:

ORG

PUSH
PUSH
PUSH

POP
POP
POP
RETI

1000H
A :
DPL ; I N AR
DPH

j } o A
DPH
DPL ; Iz AR R R
A

3 IR [A

S TR 55 A ) A 3

(5] N ARG @GP OFPL. 143550 H E 200 n sF1400 w sHI . Nk, RS
RN /T80 (T0) , ER S, FEMON6MHz, TP=2u s, &4 €N % ECNICHA

38,

ARy B il 4 -

(1) WIgRteRE B

PLTO: MOV~ TMOD, #03H : WHETOE R 773
MOV TLO, #9CH ; WETLOWIME
MOV THO, #38H  WETHOWIME
SETB  EA
SETB  ETO ; FF b
SETB  ET1
SETB  TRO o =F|
SETB  TRI ;A
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(2) T BT AR 25 72 P B

1)

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

2)

INT1P
MOV THO, #38H 3 BT ENIME
CPL P1.1 3 NP1 1 HE 5 BUR
RETT ; IR [M

E SR N A J B T R A T

(1) SER /v Bk (K St

SERS /T EES R At BUE 2T RO Y ) BN LE SR P A 2], el A RRAE A B Bl it
AT o AEAN IR0 375 5K F W7 21 FE LR 2 A B 1 L AR BERAE L IR (RIS, FLK R A I it I R
BB A RTAR, — AR EN3MHLE AL L, e Semf A B Rik%E. K%
WO 7 6 ] BIE AT, AEX R BORSCIN PR 237 5, DR AT AME S it -

T ey e B S S AR TR SE RN, X E I/ B AR5 R0 E A A S —
e R v T S S N T SR A S AR B R 22 RN 2 IR HAE SR AN Wit e i/ vHEG
TP T N GERS , DU LR T R S5 R B EBOME R SRR 1A T BE T SRR,
ol T Il S

Blane w7 RIBCE R o, BT IR RRE S A Sem iR 2 . X A& MR A
ENBAMEIE LD RG2S RZE . PN BIASAMEE,  BIE PR S5 A2 e thoW THx . TLxELHT B i
BAMERS, BORETHx TLx M 8103 B SCEHT MOTT AR 4k SR TH AU E B . IR AME BT B
FHATE R E . BRI AME T
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CLR  EA s 2RIk

MOV A, TLx s BRTLxH S A

ADD A, HLOW : LOWA SR v #9)E
MOV TLx, A s WEMRFITTHEIE
MOV A, HHIGH s T THEIME XA
ADDC A, THx T ECME M
MOV THx, A s e b EIE
SETB  EA : JTH i

(2) FIAFHBOATH T EUE

TEBNASTHGSAT 1 I /TH B TP BB R, WRAINER, e se e . XRFEDNA
A HELE ] — B 2 [ N B THx AN TLx P (BB . bedn, SRR TLx R B THx,  BRA e i /i S b
TIBATIRAS, TELTLxA WA 7= 28 [ THXREAL, - T 7E S THX AT 2 P2 AR AL, X B 13245 PR THx AN )
T [FFE, JoiETHx S EETLx ] G 4 .

—Fh T A I T VE R SRR THR, JEIRTLx, K OR AR I THEEAT FL B 2 s
MOEARSE, AT E e BRI, BUEE BRERE, EEEANE R EE. E

AR AR L
RDTM: MOV A, THx ; BEHLTHX A
MOV RO, TLx ; EELTLxfEROH
CJNE A, THx, RDTM ORI IRTHXAR, 5 AHAE, LA 1)
o HIERS, B AE T IAT, 75 0 B3
MOV RI, A . W THxAE TR
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7.2 EBTES/ITHEET2

ST 22— AN ORI . I 1 Bk T RE 27 A7 BET2CONH (ICIT2 17, ARG LAk
AR AR E RS (RPR DD RS B A 2 T2CONHI R U R BT »
ST 8%/ THEE 2 R B A7 A 3

0

g . fr bk K H A5 .
5 fifid T I g | EffE
T2CON | sz asossi?if7s | C8H| TF2 | EXF2 |RCLK|TCLK|EXEN2| TR2 | ¢/TZ | CP/RLZ [0000 0000B
T2MOD | e ok |coH| - | - | - | - | - - | T20€ | DECN |xxxx xX00B

Timer / Counter 2
RCAP2L Reload/Capture Low Byte CAH 0000 00008
Timer / Counter 2
RCAPZH Reload/Capture High Byte CBH (000 00008
TL2 |Timer/ Counter 2 Low Byte| CCH 0000 0000B
TH2 | Timer/Counter 2 High Byte |CDH 0000 0000B

AT AR T2CONGE R #2215 H Z /7 88) S AL I T RES A
T2CON Hitl: OC8H HAi{E: 00H
CIRDAS SIS

6 5 4 3 2 1 0
| TF2 | ExF2 [ReLK | TeLK [EXEN2| TR2 | /T2 | CPRL? |

A e Yire
T2CON.7/ TF2 ENF R bR . EW % N B AT, A T S .
MRCLKELTCLK=1 B, TF2¥ALBE AL
T2CON.6/ EXF2 SER RS20 bR & . MEXEN2=1 H.T2EX [ f1 Bk A = Ak i Rl 2

Bet, BXF2EAL. e 2R2rh i GERS, EXF2=18CPUM
b 1) B A AT S I g2 PR W PR . BXFA A Z0 P A5 %
TERE I /3BTRS (DCEN=1) 1, EXF2A2 5|

T2CON.5/ RCLK Pl Bibr L . RCLKE LR, i 2820w B Bk 7R e 47 10
R LRI 03 B S i 8 . RCLK=0R, 5 72 i 221135 HE ik ol
VE g BB AT DA R LRI 2 34 A i o

T2CON.4/ TCLK FOERBPbrE . TCLKEAIRT, &R 2% H i /E 8 847 0
T A 03 I A e I . TCLK=O0INF, 4 5 ISF 25 11 vkt ik e
1y B AT DR = LRI 3K 3 A 3 i e

T2CON.3/ EXEN2 SERTER 2N RE bR B . I B A H e i 282 R AE N B AT H I
BRI, FUVFT2EX Gk AR P AR Sl SR B B 2% . EXEN2=0K, T2EX
FA A8 5o 5 I B 2 o 2K
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(A
T2CON.2/

T2CON.1/

T2CON.0/

SEMT S2A7 PR AEAE A 3R

Ve

G}
TR2

CiT2

CP/RL2

Tt

EN A2 RBh/EikiEhifl. Bl MR SE RS
SES &/ AR LS

CGERFE$2 )

0 = NIEFER2E (SYSclk/12 BESYSclk/6)
1 = AMBHEMEEE CRBEA &)

fHigk/EAbrLE . BALEXEN2=1F, T2EX i 17 Bk A% 7= A il 5.

5% EXEN2=0M, SEIF 2829 H Bk T2EX A f kAR i my i 52 I
PR EhESE, YRCLK=1 B{TCLK=1 B}, %A1 TCk H e Se s
H oA N B B

A HT2CONHF AL BE T IR E CIn I RTFD &

SE I 221 TAE T 50
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0 1 1 AN
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SFR name | Address bit B7 | B6 | B5 B4 | B3 | B2 B1 BO
T2MOD 0C9H name - - T20E | DCEN

T20E: EN 282 #HifEaens
DECN: [a Nit-Euffifetr. et a2 nlmeE sla b/ i Nt ss
s« P HE L, XA LER 80051 Z A b Sk S BB AR . AE X A IS L
T, PAE AEMREA, AN AR RORER, e RMERN N0, XA N ROR A

I, EREL. AOR B AL B AN E 1Y o
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7.2.1 EREE2MIFHIAIEL

AR A, I T2CONFF FUEXEN2BE B 2Nk T, 41 EXEN2=0, SERT3%2/E A—AN 1647
SEI 2R BT S CEHT2CONHRC/ T2k ), vt BAITF2 CGER #82% AR EMET2) o %47
AP GRS RE TEZ A7 28 (e I 82 T E RE AT ) o WREXEN2=1, 5 DL R
A, ABSI 7 —AMEEE, BN T2EX H 1A Z 0, 4 g i 282 FR TL2 FNTH2 1) 4 FiT i % B 43k
FIRCAP2LAIRCAP2H. 41, T2EXH) 1Bk T2CONF fUEXF2 & fi7, EXF2HAZTF2—FEfEdg = A4
Wr ()& 5 e I 28238 P Wk AR R, R I S 2 mh W AR 45 B2 i 5k A5 1) TR2 FTEXF2 KA 5 51
WL, R N EFR. fEixiEF, TL2RMTH2 G E e #ifE, &2 HT2E™
AEFIRFAER, THEERI DAT2EX M AR SR G A ) 1/12 (12 Bt Bi1/6 (6RTEhs
)

MCU in 12T mode
SYSclk J\c
ﬂ MCU in 6T mode C/T2=0 TL2 TH2
C/T2=1 — (8 an) 8 an)
T2 Pin control
; t v
B we “|=-| TE 52

eil]

e pm

control
EXEN2

K1 52 I g2 R
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1647 [ Bh B2 A, E I 2R2 AT IEEC/T2RE BN e I 3% /1T 40 8s, g Ao il b /sy i+
o THER T 1) & FHDCEN Gy THEUEERELL ) M5 1Y, DCENAL T-T2MODZF A7 45+, T2MODZFAT 2%
BALIKIRERGR K3 Fran. 4DCEN=0 i}, ERF882 BRYCAI Eit#, 4DCEN=1 i}, @S2
2 TEIET2EX g 1B s i 2. B2 WO 7 MDCEN=0 B, @ER#2 HahEisgig. 78
AR, i BEXEN2A HEAT IR . GnJREXEN2=0, SEIF#%2 148t $F|0FFFFH, JE7ERE
G TF2E AN, SRJEHERCAP2LFIRCAP2H H (1) 16 S ABLAFE N B BT 2 HAE 25 N eI #52. RCAP2LAN
RCAP2HFAE /& 18 I 3 AF s 1)

WIEREXEN2=1, 16/ 855758 3 A 3 45 HY B T2EX M 1 B0 f) 7 Bk AR Se IR . Ik 47 Bk 3R 5] P EXF2
BA. WS E N e W e, Y TF2EREXF2 B 1IN P24 rp iy, 7ZE&I3H, DCEN=11}, sEmf
A2 BT A AR S VFT2EX B T . Y T2EX B B, eif#s2 #iEih
B, THECEIOFFFFH G i I F B AL TR, g =4 bl ChnSrp g i mE ) o s I 8% 21103 H Ak
RCAP2L FIRCAP2HH (116 ALAEAE A BB 3 e (E i AN TL2 I TH2

MT2EX B 0, B d e i B2k it B, M TL2 AN TH2 1 51 3145 T-RCAP2LFIRCAP2HE , 7 i
wre A

MCU in 12T mode
SYSclk N
n MCU in 6T mode C/T2=0 TL2 TH2
=
T2 Pin control ] ]
pusl
B AR e Y
e
wh b
T2EX Pin oo
control
EXEN2

K2 i) 3521 H h E 220 (DCEN=0)

U in 12T mode
SYSclk \O—+ I I
M- N\
ElEN _ N Ao
MCU in 6T mode 2 TH2 C | SEI 282
CIT2=1 8 Bit 8 Bit ¥
o r o Legio | o) N il
A A

TR2

- T2EX Pin
Up Counting Reload Value

K3 s 21 H 3l AR (DCEN=1)
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o ‘p frdtuhb fe FA5 5 o
i) ik 1T I L | mhuE
T2CON | s} %22 /745 | C8H| TF2 | EXF2 |RCLK|TCLK|EXEN2| TR2 | ¢/T2 | cP/RLZ [0000 0000B
T2MOD| Erf o2 /782 | COH | | - | | T20E | DECN [xxxx xX00B

B TR R R A AR, T2CONANELFETR2A 15 B, TR 75 AR B R R B e i 2% . IR
RHIH T T24E J9 5 B 2o R0 H 5 28 1 BAR W B 72

T2AE SE I 25 T2CON[ 4 B
Y T2CON
Bt PR ISTEe
16/ 8 4 0000 0000B / 00H | 0000 1000B / 08H
1647 $ 3K 0000 0001B /01H | 0000 1001B / 09H

P A A A RO RIS AR ) s

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

izl 0010 0100B /24H | 0010 0110B / 26H
WK% 0001 0100B/14H | 0001 0110B / 16H
T2AF T B ZST2MODI B E
- T2MOD
P REE R
1647 0000 0010B /02H | 0000 1010B / 0AH
H 2 #E% 0000 0011B /03H | 0000 1011B/0BH

(1) Bzl AR i i i BEAT i SR B3
(2) ARl 4R/ vHEEs B B T2EX (PL. 1) &A= H P SRR B = A 4 R0 EE 3 G i
2T PR R R AT BR AN
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7.2.3 ERSAERITORTRLE B REMRIEF (CIEFKILHERF)

ZAAEZST2CON FIALTCLKAN (EE) RCLK ISR M AE I 83 1 5 8 BT #3238 45 5 4T 1 R IE AN FR I T
Fr, MTCLK=0R}, ERT2S1/ENEAT O REWR R R RAS: YTCLK=11, @ 3s2/ENF 1T 0
RILP R R A A% o RCLKKH B AT IR R [FREE o lidax2hr, HAT D RefS2IA A
ISR A G A2, — Ml e N 28 1774, — M@ et #2224k . AR N e N 48
QTAETER R R RSN 5 A EEE APl TH2E B, R R A S U e ) 2%
2ZE AT P T I Sk ] 2717 PERCAP2H FIRCAP2LIFI1647 IME , 2917 28 RCAP2HAIRCAP2LFKI{E 1 #c A
TE. 4T/ A3, BRR B RS i AT e :

B FIAEES HpdER= GERF 2828 %) /16

Timer 1
Overflow

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

SYSclk

------- SMOD
o -
C/T2=1 8Bits) | BBits)[ T T 7 w--n2d--====- RCLK
T2 Pin control IrIJ O
i ‘eluad L= : RX Clock
B A we s AL b e

' RCAP2H 5 TCLK

: TX Clock
T2EX Pin _\_ f EXF2 TE I %2
|contro| rr ik
EXEN2

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

SENT AT ECE A e B i r R, AN L, er SR EE e 7k
(C/T2=0) o MERER2/E N BN AN, EMEAEANR T REFR RS . B C N a8 21E N e i
e, CESERNLAEE IR (1/6 501/12 REHHR) o HE 2 MENREE R R AR,
BAE6 FEER, DR AR AR (20 B0 N1/ 124R %405 .

X s A R

PR w AR
nx [65536-(RCAP2H,RCAP2L)]

A n=16 (6AF B 332 (128 %PBE) ; [RCAP2H, RCAP2L]ZRCAP2HAIRCAP2LI
W2, N16 AR5 B EL.

WEAFTR, ER A2V NBERRR AR, Y5 A7 83 T2CONH FIRCLKFD (5) TCLK=1
i, eI ER2ME N R R R AR A A . A TH2W HIIEANEALTR2, A4 T, XFEY
SENS 252 VERVRRF R RS, BN a2 AP AR 1. WIEREXEN2 (T2AMRMERERRE) $iE
fi7, TET2EXHHH1 20 (42 BAIEXF2 (T2 ANBAREAL) , (HIFASE (TH2, TL2) FEHr
##, (RCAP2H, RCAP2L) .
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W E I A2 FHE R AR R R A ge iy, AR TR, T2EXA] S I A i iy . 43 28 AR
TEP R R R RSN, MIARESTH2ATL2 #4735, &R—ARER ] (fosc/2) B
T2 HARIRPAES, ErEs2 Kl fEUEo FXITH2 FTHL @EATE/ SRAUER; nlxy
RCAP2ZFAF a3 HEAT 12, (HAEHATE, BN I ANEIEE R X0 E B 2528025 47 23 RCAPE
ATV, NCHER 28 GEZFTR2) o RAFIH 18 F B RR 2 A Q0 fa] FH e ) 48 245 211X L
REE,

BERANLE
SET B2 TARAEBRS R A G, SN P45 5 HT2RIEE N, X AR R A 3 T
R MBS MR R = CGER 8324 HEZ) /16
IR E I AR 2R A BRI B 5, R R A U T
SYSclk
nx [65536-(RCAP2H,RCAP2L)]|

=32 (120 8 ) 8516 (6 BF AP, SYSclk= RIS Hi,
HshEEE 53
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s =
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ERER2AE R IT R R L RN IEF (CREF L HRIEF)

1. CiEFF:

I* */

/* --- STC MCU Limited */
[* == JH 7N STCOOXX 2 41| B 1 ML 58 I B 21 I 3R 2B B R -/

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

[* --- Fax: 86-755-82905966 */

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

/* --- Web: www.STCMCU.com */
1* QR EAERE Y A B E R R SRR, e *
1* VETERR P R B E R A A T STCR BERL AR Y - *

I* */

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

sfr T2CON = 0xCS8; /ltimer2 control register
sfr RCAP2L = OxCA;

sfr RCAP2H = 0xCB;

sfrTL2 =0xCC;

sfr TH2 =0xCD;

typedef unsigned char BYTE;
typedef unsigned int WORD;

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

/*Define UART parity mode*/

#define NONE_PARITY 0 //None parity

#define ODD_PARITY 1 /10dd parity

#define EVEN_PARITY 2 //Even parity

#define MARK_PARITY 3 /IMark parity

#define SPACE_PARITY 4 //Space parity

#define PARITYBIT EVEN_PARITY /[Testing even parity

shit bit9 = P2/2; /IP2.2 show UART data bit9
bit busy;

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

{

#if (PARITYBIT == NONE_PARITY)
/18-bit variable UART

SCON = 0x50;

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

SCON = 0xda;

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

#elif (PARITYBIT == SPACE_PARITY)

SCON = 0xd2;
#endif

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

TL2 = RCAP2L = (65536-(FOSC/32/BAUD)); //Set auto-reload vaule
TH2 = RCAP2H = (65536-(FOSC/32/BAUD)) >> 8;

T2CON = 0x34; /ITimer2 start run
ES=1; //[Enable UART interrupt
EA=1, //Open master interrupt switch

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

while(1);
}

/*
UART interrupt service routine
*/

void Uart_lsr() interrupt 4 using 1

{
if (RI)
{
RI =0;
PO = SBUF;
bit9 = RBS;
}
if (TI)
{
TI=0;
busy = 0;
}
}

/*
Send a byte data to UART
Input: dat (data to be sent)
Output:None

*/

//Clear receive interrupt flag
//P0O show UART data
/IP2.2 show parity bit

//Clear transmit interrupt flag
//Clear transmit busy flag
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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 bitto 1
#endif
}
else
{
#if (PARITYBIT == ODD_PARITY)
TB8 =1; //Set parity bitto 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. JLRIERF:

* */
/* --- STC MCU Limited */
I* - IR STCIOXX F A . J7 AL SE I 455 24/ Ik e 26 i A 48 DR -/
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
/* --- Tel: 86-755-82948412 */
[* --- Web: www.STCMCU.com */
1P U LSRR o P SR S 5] SRR, womemmeemenmeneenoes */
1 SRR SRS TR R W P T STCHI PO R —-eeemeees *

* */
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  OCDH

;/*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 /IMark parity
#define SPACE_PARITY 4 //Space parity

#define PARITYBIT EVEN_PARITY //Testing even parity

BUSY BIT 20H.0 ;transmit 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)

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
MOV A, #OFBH
MOV TL2, A
MOV RCAP2L, A
MOV A, #OFFH
MOV TH2, A
MOV RCAP2H, A
MOV T2CON H#34H
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
JNB
CLR
MOV
MOV
MOV

CHECKTI:
JNB
CLR
CLR

ISR_EXIT:
POP
POP
RETI

ACC

PSW
RI,CHECKTI
RI

PO,SBUF
C,RB8
p2.2,C

TLISR_EXIT
TI
BUSY

PSW
ACC

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

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

;65536-18432000/32/115200 = Oxfffb

:Set auto-reload vaule

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

;Load string address to DPTR
;Send string

; Test string

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

;P2.2 show parity bit
:Check S2TI bit

:Clear S2T1 bit
;Clear transmit busy flag

P 0 L A T R A ]
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*
;Send a byte data to UART

;Input: ACC (data to be sent)
;Output:None

; */
SENDDATA:
JB BUSY,$ ;Wait for the completion of the previous data is sent
MOV  ACCA ;Calculate the even parity bit P (PSW.0)
JNB P, EVEN1INACC ;Set the parity bit according to P
ODD1INACC:
#if (PARITYBIT == ODD_PARITY)
CLR TB8 ;Set parity bitto 0
#elif (PARITYBIT == EVEN_PARITY)
SETB TBS8 ;Set parity bit to 1
#endif
SIMP  PARITYBITOK
EVEN1INACC:
#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
*
;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

SIMP  SENDSTRING
STRINGEND:

RET

END

:Send current char
:Check next
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7.2.4 ERTER2/E R mizatihia R MR IEF (CREF ML RIZF

STC90C51RC/RD+ AN ML, Wl En/iHEes2, widPl. o4, Pl. OF’M’ELH%
L/OEANER WA ThEe v it H: T e/ iH8Ese MBI E R /i 5ese wepE
St B N A S O R E A

MCU in 12T mode
SYSCIk*{ o ?

MCU in 6T mode l
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Transition
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T2EX Pin (Pl.l)—| RN |—|-O/o-|—>| EXF2 |—>Timer 2 Interrupt

|c0ntro|
EXEN2

BI5 I A 2 () T G MR S A 5

I I A K T2CON. LAEC/ T2 A7 90, KFT2MOD. 1457 T20E B 1igh vl Kt 5E I/ 1+ B e 21 78 i b
SR, TT200N, 2 TRRRSHIRT P {5 Bt T AR TR/ BERERIRD) . 181 SR8
% (SYSclk) FUER/HFEER2Emt . B2 A7 20 BTS00 v g IR b S i i .
L2 3R R

YSclk
EENRIEwTINT e A S15c

N [65536-(RCAP2H,RCAP2L)|

* n=2, 6 W&h/HLesEM; n=4, 12 Weh/PlLasE

MAKTTIL, EEIRMIZ (SYSclk) WENG, I BHME 54 A g I T € I T B e 1
BEAE o

FER By A, THEER 10 B A SR TR IR . IXFR I REAN 2 T /T Fas2
TERF R AR, RN SO DMER R A2 g . (HUAZIVE R, JoiR anfal ke 2 R A as AN Bl A A=
a3 /ANAE IR T % B A RO . SR PR P R [ — > B BF 25 77 #8RCAP2H. RCAP2L, ANATfE
BT BRI -
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TERTRR2(E M dmiZ AT i R R A
1. CRE/FIE A

* */
/* --- STC MCU Limited */
[* --- STC90xx Series Programmable Clock Output Demo ------- */

/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
[* --- Web: www.STCMCU.com */

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

#include "reg51.h"

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

#define FOSC 18432000L

#define F38_4KHz (65536-18432000/4/38400)
/* define SFR */

sfr T2CON = 0xc8; /ltimer2 control register
shit TF2 = T2CON"7,
shit TR2 = T2CON”"2;

sfr T2MOD = 0xc9; /ltimer2 mode register
sfr RCAP2L = Oxca;

sfr RCAP2H = 0xcb;

sfr TL2 = Oxcc;

sfr TH2 = Oxcd;

shit T2 = P110; //Clock Output pin

Il

/* main program */

void main()

{
T2MOD = 0x02; /lenable timer2 output clock
RCAP2L = TL2 = F38_4KHz; [linitial timer2 low byte
RCAP2H = TH2 = F38_4KHz >> 8; /linitial timer2 high byte
TR2 =1; /ltimer?2 start running
EA=1, /lopen global interrupt switch
while (1); /lloop

}
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2+ CYRFEFPim s

* */
/* --- STC MCU Limited */
[* --- STC90xx Series Programmable Clock Output Demo ------- */

/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
[* --- Web: www.STCMCU.com */

/* If you want to use the program or the program referenced in the */

[* article, please specify in which data and procedures from STC */

* */

;/* define constants */

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

:/* define SFR */

T2CON EQU 0C8H ;timer2 control register
TF2 BIT T2CON.7
TR2 BIT T2CON.2

T2MOD EQU 0C9H ;timer2 mode register

RCAP2L EQU 0CAH

RCAP2H EQU 0CBH

TL2 EQU 0CCH

TH2 EQU  OCDH

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

;/* main program */

MAIN:
MOV T2MOD, #02H ;enable timer2 output clock
MOV T2CON, #00H ;timer2 stop
MOV  TLZ2, #00H ;initial timer2 low byte
MOV  TH2, #00H ;initial timer2 high byte
MOV RCAP2L, #LOW F38_4KHz ;initial timer2 reload low byte
MOV RCAP2H, #HIGH F38_4KHz ;initial timer2 reload high byte
SETB TR2 ;timer?2 start running
SIMP 3
END
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7.2.5 EREE/ITHER2EErT NN IEF (CIZF RILRiIZR)
1. CiEFAE

I* */
/* --- STC MCU Limited */
[* --- STC89-90xx Series 16-bit Timer Demo */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
[* --- Web: www.STCMCU.com */

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

#include "reg51.h"

typedef unsigned char BYTE;
typedef unsigned int WORD;
1

/* define constants */
#define FOSC 18432000L

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

shit ET2 = IE"5;

sfr T2CON = 0xcS8; /ltimer2 control register

shit TF2 = T2CON"7;
shit TR2 = T2CON"2;

sfr T2MOD = 0xc?9; /ltimer2 mode register
sfr RCAP2L = Oxca;

sfr RCAP2H = 0xcb;

sfr TL2 = Oxcc;

sfr TH2 = Oxcd;

sbit TEST_LED = P110; /lwork LED, flash once per second

/* define variables */
WORD count; /11000 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;
}
}

//1ms * 1000 -> 1s

/Ireset counter
/lwork LED flash

1
/* main program */
void main()
{
RCAP2L =TL2 = T1IMS;
RCAP2H = TH2 = TIMS >> §;

/finitial timer2 low byte
/finitial timer2 high byte

TR2 =1; /ltimer?2 start running
ET2=1; /lenable timer2 interrupt
EA=1, /lopen global interrupt switch
count = 0; [linitial counter
while (1); //loop

}

2, JLRIEFIE

I* */

/* --- STC MCU Limited */

[* --- STC89-90xx Series 16-bit Timer Demo */

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

/* --- Fax: 86-755-82905966 */

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

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

/* 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 */
T1MS EQU OFAOOH

:/* define SFR */
ET2 BIT IE.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

RCAP2H EQU 0CBH

TL2 EQU  OCCH

TH2 EQU 0CDH

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

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

ORG  0000H
LIMP MAIN

ORG 002BH
LIMP  TMZ2_ISR

;/* main program */

MAIN:

MOV
MOV
MOV
MOV
MOV
MOV
SETB
SETB
SETB
CLR

MOV
MOV
SIMP

T2MOD,#00H ;initial timer2 mode
T2CON,#00H ;timer2 stop
TL2,#00H ;initial timer2 low byte
TH2,#00H ;initial timer2 high byte
RCAP2L #LOW T1MS ;initial timer2 reload low byte
RCAP2H #HIGH T1MS ;initial timer2 reload high byte
TR2 ;timer2 start running
ET2 ;enable timer2 interrupt
EA ;open global interrupt switch
A
COUNT,A
COUNT+1,A ;initial counter
$
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;/* Timer2 interrupt routine */

TM2_ISR:

PUSH ACC

PUSH PSW

CLR TF2

MOV A, COUNT

ORL A, COUNT+1 ;check whether count(2byte) is equal to 0

JNZ SKIP

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

MOV  COUNT+1, #HIGH 1000

CPL TEST_LED ;work LED flash
SKIP:

CLR C

MOV A, COUNT ;count--

SUBB A, #1

MOV  COUNT, A

MOV A, COUNT+1

SUBB A, #0

MOV  COUNT+1,A

POP PSW

POP ACC

RETI

END

T [ O T R A A KBl 0513-5501 2928 / 2929 / 2966 f£E: 0513-5501 2969 / 2956 / 2947 229



STCO0C51RC/RD+ R FHL T HLAETE  H AR SR 5 www.GXWMCU.com IR 37 5 Tel : 13922829991 #F 4 Jit i1l Tel : 13922805190
ExO=C /= s 7 =
H£8E HITORIE

STC90C51RC/RD+ R F . i L A AL A — AN DI BRAR SR A A0 AR AT A5 1, 55488051
B HLEY R e M . AN EARMSI R REGE S, BT CAE R &R s .
RiEGe s REe S NMA R, U RRest AR S AN, , BN rds o] L3k
F—/NhhEAD (99H) o B/ NE M2 SRR B AT (5 RFIR Th AL 25 7 28 SBUF

AT WA T, Hhwim o AR 228, AP RE e, DA
[ A o AR P30 B 2R s P2 A, R s AN R I R R R B AN [ 1Y)
TAE . EAUAT @ AR Ech 7 SOl ok AT R AR B, A R .

STCO0C51RC/RD+ Z 1| B AL A3 AT 11 5%of 7 (RG240 43 I8 P 725 0 72 P3.O/RXD AITP3.1/TXD

STC90C51RC/RD+ R 41 B WL B ATHAE 1, B A TEUE@EE4h, 0] 7 @M il — A~k
ZAIEATION, BEHR—IEH, SH T R EITIMNEE.

8.1 BITOMEXEFS

e " frHuhE R 555 -
i iR Hohik SiD LSB L=EDAIEN
SCON Serial Control 98H |sMmoFE| sML | sM2 | REN | TB8 | RB8 | TI | RI | 0000 0000B
SBUF Serial Buffer 99H XXXX XXXXB
PCON Power Control | 87H |smob|smopo| - | PoF | GF1 | GFo | PD | IDL | 00x1 0000B
IE Interrupt Enable | A8H | EA | - | ET2 | ES | ETL1 | EX1 | ETO | Ex0 |0x00 0000B
Ty
IPH EP%WE;&%&ETZ? B7H  |PX3H|PX2H| PT2H | PSH|PT1H| PX1H [PTOH|PXOH | . 00 00008
1]
AP 2 47 D
P EPH‘WE?EJYZEIT? BSH | - | PT2 | Ps|PTL|Px1]|PTO | PXO %00 0000B
I
SADEN | SlaveAddress | go, 0000 0000B
Mask
SADDR Slave Address A9H 0000 0000B
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1. B1TO¥EHIZF F28SCONFIPCON

STCI90C51RC/RD+ R FI M WL HAT LI A AN B A7 4 B AT F8 il 27 A7 25 SCONFN 1
2R I PR IR T RE 2 A7 25 PCON

AT R B A7 45 SCONH IR B B AT 1845 1 TAE 7 sURI S sz i Thg . A% =Rl T -
SCON : HifrHiilar /a4 (W F-4k)
SFR name | Address bit B7 B6 B5 B4 B3 B2 | B1 | BO
SCON 98H | name | SMO/FE | SM1 | SM2 | REN | TB8 | RB8 | TI | RI

SMO/FE: *{PCON%A7#% " rISMODO/PCON.647 NI, %A Tt iR As il o Al 21— A
ToRAF LAY, @ UARTHEE R R B %A B DTS =
PCONZ17 25 11 [(JSMODO/PCON.6£7 OIS}, %7 FISM1— 2 15 72 5 AT 3845 1 TAF
T, WFRATR.

HAISMO. SM14% Al 2H A e R AT RS AR 7

SMO | SM1 | T 53 | hEdiw] R
EBZ 20 R
0 0 HARO | AL MR SYSclk/12,
F 2%
0 81jUART; SMOD N - o ‘3},‘ %
0 1 TRl A (2°M9P132 ) (B I AR LI i o )

1 0 752 RTUART |(2°V°° 1 64) x SYScIk R G TAER iR

R 9fZUART, SMOD SF BEA 5 L 2%
L1 | A3 | et o |(QO082 XCE R R )

2 WL TARTEL2TACCRT, SBT3 1% 38 = SYSclk/12/( 256 - T H1);
M HLTAETES TR, ERTSR1M%I 2 = SYSclk /6 /(256 - T H1)

SM2: e F 27 R3Z HLEFE AL, 78772877 2030, wisSM247 1, RENfZ AL,
MHLAET A BIRBSAL AT (Huhbm) I A B0E b Wi iE SR AR E MR, 30 EHLIE
KA AL . W AIA N T 0B AHLI E AZSM2467 90, AT A 42 S RB8 A0 F Bl i o
7E77 AR, GnRSM247 91, T A 7RIS B 2 s 1R A7 B A B AT A Wi SR AR BRI
N1 fEJ7=000F, SM2 NoA0.

REN: /2% kB Ar Bl dilir . B A7 REN, BIREN=1R4 R BT WCIRES, AIEE)
FATHNASRXD, FFAAEE S . AR AIREN, HIREN=0, W&k 1-£205.

TB8: 1728 7:\3, T NERIEMEINEHE, %7 BRI EALEGE0. B, v HIEL
P (PR 56 A7 B 22 MLIE A AR 2 7 Motk ot/ 25 ot rr b A

RB8: 7fya2ei 3, ARSI EdE. 701, #SM2=0, NIRB8/ZZH KI5 1k
i, 7704 FIRBS.

Tl RIEFWIERARES . fE70, MEBEATREHIFHESALLE RN, A E 3B,
BITI=1, [ ENLERAWT, w2 b s L B SR A, BITI=0,. 78 HAh 5 =0,
FEAS BT IR R ARINT d SR A B AL, A0 A B AT .
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RI:  BUrRWiiE RArESL. E775R0, 24T R R 55807 45 At Py a4 H 3h B AZRI=1,
] EATLIE SR AT, i 2 W7 e A 2R AR AL, BPRI=0. 78 HAh 7 =0, B AT R R
122 1k 57 f ) B 2] P SRR A, BPRI=1 () AME L LSM2UE ) , Ui
fiz, BIRI=0,

SCON T A Ml IBIL YL E A E S EAM N4 “0” o SCON 7 ikt E98H, i3
bk, FArHuhlk N98H~~9FH, WAL B E . MR U SCONIIE RN 20T, Hik
A RPIREBAE T — 448005 — LB FWISIPUIR S KA/ R — kR AT Rk B4 ITf
G, W TB8 & H /e, A& B fME .

HFATIBE R WIER: M—WURkIEE, W EShEATI, BITI=1, &R Wb,
MBI S — WS B, AR A BRI, BIRI=L, iESRPEAATE. B TTIFRILL “B028
7 RAMENIER AW, B LA R A W S SR HE AR R T UL ZRIE KA B, WA
T R S5 R P R B TIRIREEAT 5, SR G A Ab B . BRI, PSR BT SR b A7 220 AN BE i A
PEEZNEL, UAUEITEAEEO, 75 URKE H B — Y =Rk 2 U B R

MY 2 ) 27 A7 25PCONH JSMOD/PCON. 7T B 201, a2 T a3 Rr R & B n

o

R 425 1) 25 77 28 PCONA o R -

PCON : HLJE#HIZ Fas (Aalhr k)

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

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

SMOD: Wik, YR E A SMOD, EISMOD=1, NMf & 7iEE 1. 2. 3k
FER IS SMOD=0, & TAE 7 AR s . "4 SMOD=0,

SMODO: i kI A 2535 H A7 . 24SMODO0=1, SCONZF /%8s irISMO/FEf7 ] T-FE (i i
K ThREs 24SMODO0=0, SCONZF {74 1 [fISMO/FEfXL H F-SMOThRE, FISM1—tL 45
ERATHRLAET . ZARSMOD0=0

2. BITORIRE P FFERSBUF

STCYOCSLRC/RD+Z 41l 8 i HLI 47 11 2345 7745 (SBUF) [y ik JE90H,  Sizhi k2 Al
5, HSBURKIBRME SE R A RIS AR HIIEL, HESBURRI B M T3R8 EL BB HR . P MRAE S
BUHRA RS, MRS S, 1R RS

HATEIEN GG RIS . AR ETERE A, 5 ANSBUFRE S EH T,
B ZE AR B B A7 4%, RIS N 7T, HRIRA AR A2 5 A . R4
ANEBTAE RS A “17 STBSHIMEIE AL AF 8 5890, FikAT Ki%.

AT IE I B AR 2 ST — DML B 2 o 75 )5 2RO B 7 K 87, oAt 7y 20y
7. M—Mmifisete, BALFAAL P IEHE 7N BT B 2 8 SBUFH, L E5 947 I %
ASCONZ 725 FHIRBSAL . U0 5 H1 T SM21# 15 L2 i 2 O E4E T 20, RB8FISBUFH P B A
Az,

T B2 S P 3 i NS 2 A7 2L FISBUFZE 2%, M TT B — i 82 I8 5K K b e #8 o
AT ERBENSBUFG, AL RIFFUGRRU R — M5 R, NN 1Z MR 45 R HT NSBUFZE i 5
BEAEEGE, S IET— iR E 5 . SBUFLLIFAT J5 A P 3 B0l s 2k .
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3. MLtk 51 2 728 SADENFISADDR

AT HEZHLIESE, STCIOCS5IRC/RD+FR A ML E T WAL IR T2 ] 25 77 25 SADEN AN
SADDR. H: P SADENE MM LI IS A5 25 77 28 (Muhik ABOH, & A7 H00H) , SADDRAZE MALHhE 27 47
2% (Ml A9H, A48 NOO0H) o

4, 5HRTOFEEXHFEFIEMIPH, IP

AT O R VL ESAL T W R vr A4 LEA, b suvr ar AE s A X
IE: $ W oir2ifrds (nIfr SHak)
SFR name | Address bit B7 B6 B5 B4 B3 B2 B1 BO

IE A8H name EA - ET2 ES ET1 EX1 ETO EXO0
EA: CPU G H I a4z, EA=1, CPUFFIH B, EA=0, CPUJFiliFTA i W e,

EARIVE 28 R Il R VPR 2 4. RIS A i i S sZ EATE il FL b 52 % i B

O A T o R4 AL s )

ES: AT P su AL, ES=1, fovrdsAT Hhly, ES=0, ZEiE&347 1T,

FRAT E AR W AR S G Az il 62 PS /PSHAL T T I e 4 4% 1) 27 A2 25 1P/ TPHA, A i S 4% 1 2
ZeR Al T
IPH:  rH AR S 2 47 il 2 A7 o v (AN Tz -3k)
SFR name | Address | bit | B7 B6 B5 B4 B3 B2 B1 BO
IPH B7H |name |PX3H| PX2H PT2H | PSH | PT1H | PX1H | PTOH | PX0H

IP: WS 2w i 5 A7 2k (AT F-4k)
SFRname | Address | bit | B7 | B6 B5 B4 | B3 | B2 | BL | BO
1P B8H | name | - - PT2 PS | PTL | PX1 | PTO | PX0

PSH, PS: & M1 Wk e i dz il
PSH=0H.PS=0, I 1 i A s S g W (B 56 240)
MPSH=0 HPS=1f}, H 1B AR g i (Lot gil)
MPSH=1HPS=0fF, = OI19 W AR Sk e g ik (PR 524 2)
MPSH=1HPS=11}, H 1WA sk W (L5 43)
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8.2 |ITOILIEER

STC90C51RC/RD+ & ¥ By HLIK B AT A5 4% TAERE R, A3 g B2 4 SCONH 1)
SMO. SM1 e E B e de. Hp#iR1., BRI 3AF B EE, B RIERZEI 755
HAH I AL AN L ME IR . R0,  HRAT D E NI R R A B A7 2 .

8.21 HRITOTIERRN0: REHIUFFR

RO, AT TIEERDBATFAREL, S0Pl TEETE AR, H
TR R E NSYScIk/6. 2 WL TAEAE 12T, Hoyl s 5 [l 2 ASYSclk/12. 4T s
RxD (RxD/P3. 0) #t# N, FEFAL K (SHIFTCLOCK) [HTxD (TxD/P3. 1) #iH, Kk, Bk
A8 B, ARAIAE G

RO A B M ENPATEEE 5 N KB ZE 83 SBUFFR AR JH s k%, 4T D EDK
8AL U LASYSc 1k /128%SYSc 1k /6 1 45 26 MRxDE il tH (MARA Bl i) »  RIESEF WibR & TT
B, TXDE W H RS A K (SHIFTCLOCK) . WIRHNES-1H “Kik” Fix.

MEERENGE, Mg, RIEEHEESENDA R (), RUFRxDRIEEIE, [F
I S VFTXDE H [FD RS AL kb . — ol (84L) i ik e Fel, Sl ik & FUIRAS, HATIR
R, 2RSS R IERIERT, WO THEO.

oG AR B RoRaU I, EAr b g RFRERI, BIRI=0, A7 foidrsdcds
HSIREN=1K} J7 3l #f A7 A0S F2 . B sh WG FE )5, RXD A AT I Nt ,  TXD A [R5 ik o
. B AT D R 2 NSYSe 1k /128SYSe 1k /6. FI T B anEs-1H “3Elk” Fios.

MR W (867) J5, EHIMESEAL, PR ERIGE L7, ERBHIERS. 4
PR, A0 AR RTIEO

TAETHERONT, UANHE0EZHIB EIHIAISM2, (A TBSAL FIRBSAL . H T I e 2 [i]
SENSYSclk/128%SYSclk/6, Jois ey #etefit, B oA WL E A RS AL ke .

AT O AR RO 7R & B a8 -1FTR

= B al i, B TXFIRX S 040 Bl P A vh Wi SR A5 5 IF EAITI=1ERI =1, 4 “BR
[T “IEENERFW, BT ARSI R B DU AR A B R THE ZRIE R TP B, 21 AFiE0
T SRR EALTIELRI
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INTERNAL BUS

WRITE
S-BFSF RxD
= OUTPUT FUNCTION
’7
»START SHIFT
SYSclk/ 121 TX CONTROL
P TX CLOCK TI SEND
! SERIAL
Svsckis —J1i | SERA <—C(f‘
A ! INTERRUPT TxD
{E e 3 1 P A2 5 1 78 o[ CLOCK R recerve OUTPUT FUNCTION

STC- ISP FE & % &

REN ) —»fstarT
RI

RX CONTROL SHIET
11111110

INPUT SHIFT REG

LOAD
SBUF

RxD
INPUT FUNCTION

INTERNAL BUS

WRITE TO SBUF

L

SEND
I I I [} trANSMIT

SHIFT M n n n
RXD(DATAOUT)\ _D0___ X_ DI X
TXD(SHIFT CLOCK)| | | | | |
I

[T WRITE TO SCON(CLEAR RI)

RI |
RECEIVE
[ [

SHIFT M
RXD(DATA IN) = 1 1 [ps = 1= s R

RECEIVE

—
—
L
] -

TXD(SHIFT CLOCK)| I | | | J

KI8-1 AT MO DI RESE 1) S Fr o =18
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8.2.2 BITOIL{E#=51: 8{LUART, F4FRAITL

YA BLESCONAISMO. SM1Jy “01” B, R ATEE M AL TAE. s N8 hr
UARTH I, —Wifs B o100 LALAREANL, 841 B i (AL E 5e) AN LALAF (. I f 2]
Az, BITTARYE 5 2T B E . TxD (TxD/P3. 1) AAIA(EE, RxD (RxD/P3. 0) e Bl 5 &
FAT A LIRS 84T H

1%18-29 3 AT LK) D i 2 ¥y s 5 P e el s g/ P

BRI AL A AT IR AAOE I, Bt sh AT AX s TXDH e 2 EHLAT 5%
5 “SBUF “HIRL Bt A3 BT RIRIE, B “SBUF” f55iE1E “17 FANRABAL G A8
MEEONL, FRIBAITXIRH G IR RIE . KI% &AL B2 FH 16 /0 S5 AU [7)25

o L 2 A7 25 B AT A B 36 TXD 3R 1 R %, ERUR ALK “0” fEAhR. 24
BRI AL B AR A E, RIR SR “17 , EEMALEAEN
“07, RRAMRESHEM, ETXESG IR R A, SRR VFRIEE S “SEND”
KA, e WS RRE, B RWERMTI, BITI=1, [RGB

BRI R A BB R VPAR EAIREN,  BIREN=LRF, Bl LUK 8 Py
L1670 U F R AT O LRXD, 445 I BIRxDI A “17 — “0” ke it wt /5
B AE S B, IR BN A6 0 Wi B, K IFFHAE R ARE AL A7 A7 35 . R L1670 431
THE R e SR AL (AR

1673 B B as 16 IR AR K L e 3¢ CRERLERWSIN () Y909 1655 4y, EREALIN [ (97,
8+ OMRZS eIl &5 % Rx D3ty L HEAT KA, P B R X VORI EES “ =B =" K&, I3
UCRAE D2 R BE, LA BR T Um0, S mlaedk. fedeanfs, wRBIEIMEA N
“07 (IKHSP) , MIRRIGMITER, BArEWcrR, JREFRNT1L "0 Bk, R E
R AR WK EMARA T A, FRRBECARMI L REE .

A NSRS L A R RN, CRANMIFFHRZZAR H, 2k aahr” 0" # 3
WAL A7 S W A, MERXIEH B iR — B, SE Wit edic. 4 R A2 LA Y
A

* RI=0;

* SM2=08Z B 15 1R 0L

NIRRT R AR, SIS ENSBUF, (¥ 1LAEARBS, EARI, RIRI=L, [ EHLE
R, ERPFAFARERINGL, WEEEINBGIERIFER, TRFIMFHLSE, B
S ESCRIIRXD H B A717 —~"0" BIBRAE, kSR — MR, AR, BRI, %
AHFAFHO, RIRI=0. MHELL T, HATEME TAETHRALN, SM2EEN"0”,

HATIBAE AR SN BRE 3O T AR (), AT AR (K95 FhRE IR /T Al L N 5 R 0 8 A A 7

.
H AT IS B LI R R =27M132 X (G I 28 /T B o Lt H 3%)
AL TAETEL2TRE RS, 5@ B 38 LIV HH 28 = SYSclk/12/( 256 - TH1):
2 LT AEE6 TR, At 88 LHU¥E H 2 = SYSclk /6/ (256 - TH1)
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INTERNAL BUS

Timer 1 WRITE
Overflow TO
SBUF TxD
ZERO DETECTOR
SMOD
=1
»{START SHIFT paTAl
TX CONTROL
+16 TXCLOCK  TI SEND
SERIAL ‘_GZI
PORT
INTERRUPT
»| +16
vSAMPLE
1-TO-0 RX CLOCK RI LSGFD_>
TRANSITION >
DETECTOR START RX CONTROL giet
1FFH

it
= DETECTOR
[t
INPUT SHIFT REG.

(9BITS)

LOAD v A sHIFT |

RxD

SBUF

READ
SBUF '

Mol MMM M M- n n n [nn
WRITE TO SBUF

DATA TRANSMIT
SHIFT m _n n n n f J 1m n
TXD\ / D0 X DI X D2 X D3 X D4 X D5 X D6 X D7 Y STOPBIT
71 STARTBIT —
RX CLOCK
I I I I I I I I I I I
RXD

[srarreir/ DO X D1 X D2 X D3 X D4 X D5 X D6 X D7 ¥  stopRIT

RECEIVE {87 DETECTOR SAMPLE TIMES
SHIFT

RI

Ii

Ki8-2 AT LIS Dl RESE K 7s S IR B R i it e
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8.2.3 BITOTE#ET2: 9fIUART, SE4FZE[EE

SMO SMIPEAL N 10K, B 47 10 TAEERL 2. 4T O TAERE R 2 89 $4E = D i (5
UARTHEE, H—WiR(E B 1L R WA ashr, 8 8dEr (IRALTESE) , LA AT dmARfr (5
N H ) PG 2 AT o A% AT g R4 (BN ZdE) FHSCONH I TB8FZ i, W] # A4 B 15k
0, H{H ALK PSWH () 27 /M8 RS I A7 PAR 255 N TB8 (TBSEE 7] 11 Ay £ HLIE A5 o ) s bk $dhs b 5 7
NCATAE AR P E AL IR AL o BRI SRR HE ke ASCONIIRB8. TxD A K ik 1, RxDA
B 1, DAA X TR AT B R 3%

B 21 B R RN

AT A5 1 2208 A 52 =25MOD/BA X (SYSclk £ 4t A I 44 %)

IR PR T S B AE S PCON T ISMODAL AT B, 24SMOD=10f, #£4£1/32 (SYSclk)
: X4SMOD=0I}, ##%1/64(SYSclk) , #MARSMOD AR INE AL, v W, 20 s R 5%
A bR [ 1

P18-3 A AT 8 5 A5 30211 Th R 45 M7 73 B B LBl R T 1 e P

HHI8-3 1) i1, A 2AIE N LAH L, BRI R AR A AN, ROER HTB8E 4 #4077

Fras BB A AL, HARTWREGHI AR, HBr/ FOE B 1R S Fr B B )
PR AR T — (S S A AR il 22 T B A
* RI=0

« SM2=08k #SM2=1, Jf H U EI 29X = RB8=1.

2 R IR A RIS AR, A B B I RS AL 5 A7 4 B0 R B NSBUFFIRBSH, FFE
RI=1, [AEHUERPBIAI . R FREAE — AR, MRS R AL 25 A7 88 5 G
&k, WAEARI, Tk ERFAH LS, B SCE BT AR I RXD ¥ A I kAR
R, BICF WG R

rEfE2r, BRI 4 17 5 SBUF. RBSFIRITE K .

IS BAEXTSCONH FISM2, TB8I1 % B LLACEE MU LI e, NEZHLEEIRME T 7 E.
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INTERNAL BUS

WRITE
TO
SBUF

ZERO DETECTOR

SYSclk/2

STOP BIT SHIFT
START GEN. DATA

Y

TX CONTROL
+16 TXCLOCK T SEND
SERIAL 4_G:I
| PORT
: INTERRUPT
»| =16
(SMOD IS PCON.7) vSAMPLE
RX__ Rl
1-TO-0 LOAD|»>
TRANSITION|—p{sTART CLOCK SBUF
DETECTOR RX CONTROL snjFT
1FFH

I_ET_*_IAt

> DETECTOR]| L 45 J

INPUT SHIFT REG.
RxD (9 BITS)

LOAD v SHIFT

SBUF
\/
SBUF

READ -
SBUF '

INTERNAL BUS

Mol MMM M M n n n mnn
WRITE TO SBUF

—SEND
DATA TRANSMIT
SHIFT [ N A [ A I |
™D \ /D0 X DL X D2 X D3 X D4 X D5 X D6 X D7 X TB8Y STOPBIT
1| STARTBIT
STOP BIT GEN |
RX CLOCK
I I I I I I I I I I I I
RXD lsrrer/ Do X D1 X _D2 X D3 X D4 X D5 X D6 X D7_XRB8 YSTOPBIT
RECEIVE
BIT DETECTOR SAMPLE TIMES
SHIFT n_n n n n n n n n
RI

KI8-3 AT M2 DI RE S K7 55 B B AR A& I
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8.2.4 BITOT/EIERI: 9fIUART, B4FZAJIT

HSMO SMIPAL MRS, HAT O TAEERAS. BT EEBE R NN E s 7 0 il {5 UART
e, H—mifE B BmIL A k. i hr, s BdRir (RALFESL) , 1AL AT ZmAR AL (B9 %L
i) AR AL . Ak v gm e (3R 9f7 Hidi) FHSCONH I TB8SE M, mI k% B 1860, B
F AP PSWH H BT B R 56 A PAE 2 A TB8 (TB8RE m F v 2 ML (5 Hh i bk B i bn 47, AT HE
REAE BT EALIRAL) o PRI 55947 Kl 25 ASCON{IRB8. TxD A& %% M, RxD AU
H, P TR AT HeUl %

I R RN
AT I {5 A B A 5k =2°V00132 X (5 I 4/ Hir s LAy i H %)

M AL TAETE 12T, B A3 1 H%E H 28 = SYSclk/12/( 256 - TH1);

MR AL TAETEGTHAT,  ERT 23 1% HH 2. = SYSclk /6/ ( 256 - TH1)

AT, BRI L —FE, YRR R AT i PR ) 5 B 23T 2 8s LEl ST i R R AR 2R T
WE TR RS, AR,

F18-4 9 B AT I AR N30 Tl i 45 ) 7w 7 B I HLAZ U R s 1T T

HE8-4nT i, HASFIEICLAA b, BRI It TB8HR L4 75 A1 75 A7 2% 55 OB 67 A~ [A] 4%
HARThRed W BAME, Hilk  RIEBAESE RN PR EAMEE.

2B A R 5 — oA 2 S 0 7 ] I 2 T A 2 A

« RI=0

« SM2=08#FSM2=1, FF H IR 5 9% 7 RB8=1.

2 IR A R B R, R RIS R RS AL BT AT 2% O B 2 NSBUFFIRB8H, J & AL
RI=1, [a) ALK Wb, tzu%bﬁ%@ﬁ:ﬁ AN, W KIFRUS R R 25 A7 25 Hh OB E

xﬂlffﬁz{ﬁi WAENRI, ik FARZAE S S, HUlcds BT MR I RxDH A i H Bk A2
AR, ORI E E

ﬂ%iﬁsqﬂ %Lléziuaﬁ{*mu'ﬁSBUF RBSFIRITC .,
L B AE X SCONH FISM2. TB8IK) ¥ B LLAGHAS M I Z15E, NEHLEEIRME T 5.
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INTERNAL BUS

TIMER 1 WRITE
OVERFLOW TO
SBUF

SMOD
=1
TX CONTROL
+16 TXCLOCK  TI SEND
SERIAL <—G:'
PORT
INTERRUPT
> 1
vSAMPLE %'—i
RX CLOCK RI LOAD >
TRANSITION > SBUF
DETECTOR START. RX CONTROL gy
1FFH
1t
»|DETECTOR|
[
INPUT SHIFT REG.
RxD (9BITS)
LOAD A sHIFT |
SBUF '
SBUF
| |
READ
SBUF '
Y/

Mol MMM 0 0 0 o [ m mn.n

WRITE TO SBUF

~ |SEND —

DATA TRANSMIT
SHIFT m _n mnn frm f 1 1mn n

™D \ / D0 X D1 X D2 X D3 X D4 X D5 X D6 X D7 X _TB8)Y STOPBIT

T START BIT

STOP BIT GEN |

RXCLOCK <16 RESET
| w__T1 | | | | | | | |
lstarTeiT/ DO X D1 X D2 X D3 X D4 X D5 X _D6 X D7 XRB8 YSTOPBIT
BIT DETECTOR SAMPLE TIMES
SHIFT I n n fn n /™0

RI
K18-4  Hi 4T I3 Tl RE 4 M s S I Ll b aE i
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8.3 BRITBIEFRFRANKE

STC90C51RC/RD+F F 5. HLH AT 1845 (I Rr 2 bl BT ik TAE RS SRR R 5, 6T TAEAR
ROFIE2, HIEFR 5 RGN AP AR SY ScIkFPCON A 13 B R ik B2 SMODA 2%, A =X,
LR3I P R 5 5 SY SCIKRIPCONAL 75 S 4h, 3 55 7 I 4 /140 3% LaRBRT A ST B 5 5 R A 2%
WHEA K. WIS LB BRT ML R 3 R AR B, TR F R, T
DI Fh gl RE 3R A2 v AR 1

FATHER0, HRRR S KA EAIESYSclkf % .

G H ARG H P R I FESTC- TSP 2% P B B 58 HLON6T/ BRI, e =
SYSclk/12,

Y AERE K P AR PR AESTC- ISPERAZ A8 HH 1 B B LN 12T/ B A5 Tl ), LR =
SYSclk/2.

— HSYSclkidk & H 5 MR P RE T I FESTC-ISPYm AR 28 B B i, W R AT I8 AR
RO AR [l B A

ARG TAERR2, HIRF B 5SYSclkf X4bh, 145 SMODA A K.

HEARIEAN: FATHEBA 252 =25M00/64 X (SYSclk & 4t TAE I #h i)

2 SMOD=1H, J4F%H=2/64(SYSclk)=1/32(SYSclk);

*4SMOD=0H, J4F#E=1/64(SYSclk).

2SYSclkif & i, WL HAF % BEPCONT ISMODAL, e FE MR . Fril, Xppf
R R AR ] 5

FATEAEBECLRIZ, PR n AR 1

P SR =25M00/32 X (S I 2%/ 11 A% LA ¥ H SR BBRTAR ST Y K5 2R 8 A 2% 1 ¥ HH 2R)
MR AL TAETEL2TEGNR, 8 A 35 1A% HY 28 = SYSclk/12/( 256 - TH1);
MR YL L/ETE6 TR, ER331A9% H % = SYSclk /6/ ( 256 - TH1)

I R B 28T B gs LIBRT MO B R AR AR BB, Al RIEHBIEFRA R B R R, 17
SEFR N A 22 -k H ER AT AR R E R AT AR 03, AR, NIERRASER, B T e ST B L
FIBRT ST Y R R AR 28 108 R 5. SMODRIERE, N T ARE 75 BHAT I 2148 4wl vl sk
HISMOD=0x1;

MOV  PCON, #00H ; f#SMOD=0
MOV  PCON, #80H ; f#SMOD=1

SMOD R ki H L 42 il A 77 A PCON i s iy — i, HAth &% (07 F) L A 350 B AR 408 S B 156 L 7
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LR, R T e S AT BB LR R . N A E A R I g /BRI
R,

SEIT BT BRSO 0E 2 O BAATINEA] CFD) PN B IR 3% S s 1M1 08 H vk, BV E
INF 2%/ R S LR R = I 3% R S LS B A o

STC90C51RC/RD+ A& L F WL P e I 25/ 502%, TR e i g8/ Suas 1 B 4mh TR
3, 110 08 2 I 2 A 8 1) TAE 5 2 (8 EBhE ) /F AR R (1

B ER BB L TAE T e U TAE =02 (8 HBhESE) , TLIMIHEE AR E
F-SYScIKZ 1253 B ANy BRIk . 248 ML TAEE 12T, TLIRHHE Aok B T-SYSclk4
129 BRI ks 248 L TAEE6 TR, TLIRI & A K B T-SYSc k&6 43 i) ik vt Al W,
SE I AR 113 R 5 SYSclkFl H s EAE(ENA K, SYScIKE A, HrAlENER, &%
WatE. 5T RERT,
2 PN TAEEL2 TR I, 2 I 3 /15 B 1048t — Y 5 B e i) g -

(2°—N) X 128 Bh=(2°—N) X 12X

SYSclk

RN LAREO TR, T2 I a8/ T8l LR ) — P 75 B 1) 9 -

(Z—N)X6M@#42—N)XGXSYSdk

T2 15 8 I 2T B A D R R, R
ML CAREL2THRE R, e 38/ B8 LI tH 3 =SY Sclk/12 X (28— N) (/D)
M HLCAETEOTAE RS, 2 B 88/ 40 88 1A% HH =S Y Sclk X 6 X (28 —N) (/)
A HSYSclk A RGEREPAIER, NI FRE NI 8] 9 2

AR, JEFTE SR BRSO IS A A AR — . AN R AR 7 ST SRS B A 10
TLEAE . BUOAASEDT ST A F . NBUEVEEIANR, Bk 8os U 2.

T [ O T R A A KBl 0513-5501 2928 / 2929 / 2966 f£E: 0513-5501 2969 / 2956 / 2947 243



STC90C51RC/RD+HF L HLIETE  BORSCREME, - www.GXWMCU.com I K S5 Tel : 13922829991 ff 4 Ji [i] Tel : 13922805190

N AR R R S e S AT RS L% S Al R
HRBRERSEN ST RS LIE SR (T1x12/AUXR. 6=0)

. RGN P pElE
GERIT A }EJ;E'*” * lsmop | :
(MHz) T | | EFEANE

7780 MAX: 1M 12 X X X X

H2 MAX: 375K | 12 1 X X X

T IM3 625K | 12 1 0 2 FFH
19.2K | 11.059 1 0 2 FDH
9.6K 11.059 0 0 2 FDH
a8k | 11.059 0 0 2 FAH
o aK  |11.059 0 0 2 F4H
: 11.059 0 0 2 F8H
12K ["11.986 0 0 2 1DH
1375 |6 0 0 2 72H
110
110 |12 0 0 1 FFFBH

BB BRIV IA AL FE 7 BLan R

MOV TMOD, #20H s WHEENSEATEELER . T/ER2

MOV  TH1, #X XH s WHEERFHN

MOV  TL1, #X XH ;

SETB TR1 s JABNER BT BER L

MOV PCON,  #80H ;. W ESMOD=1

MOV SCON,  #50H 3 WE PTG

PAT EIRFEFFBUG, RTS8 B € I 2% S8 L 184y X & A A7 3845 0 AR 5 sy
R BLE .
T Al ARy B BB R R R E ., — BN AR, A ——Rik.

244 I ESA T AR AT MHL: 0513-5501 2928 / 2929 / 2966 f£ 3. 0513-5501 2969 / 2956 / 2947



STCY0C51RC/RD+ZHH T HIIEHE B 77 I3 :www.STCMCU.com  HR % #QQ:800003751 STC — A¥Ri K 98051 8 i WL Bt 24 7]

8.4 BRITORVNIXIZFF (CIEFF AL RIZF)

1. CizFr:

* */

/* --- STC MCU Limited */
[* - JEZRSTCI0XX R 41 FiL WL ER AT 1 T f5E (8-bit/9-bit) ---------------- */

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

/* --- Fax: 86-755-82905966 */

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

/* --- Web: www.STCMCU.com */
e SR B b S P S S8 T B FHAZRRFF, oo es %
1 TEAERR P o S B T STCRIBERL R —oemeeeees */

/* */

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

typedef unsigned char BYTE;
typedef unsigned int WORD;

#define FOSC 18432000L /ISystem frequency
#define BAUD 9600 /IUART baudrate

/*Define UART parity mode*/

#define NONE_PARITY 0 //None parity
#define ODD_PARITY 1 //0dd parity
#define EVEN_PARITY 2 //Even parity
3

#define MARK_PARITY /IMark parity

#define SPACE_PARITY 4 //Space parity

#define PARITYBIT EVEN_PARITY /[Testing even parity

shit bit9 = P212; /IP2.2 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 = Oxda; /19-bit variable UART, parity bit initial to 1

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

#endif
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TMOD = 0x20;
TH1 =TL1 = -(FOSC/12/32/BAUD);
TR1=1,
ES=1,;
EA=1,
SendString(""'STC89-90xx\r\nUart Test '\r\n");
while(1);
}
/*
UART interrupt service routine
*/
void Uart_Isr() interrupt 4 using 1
{
if (RI)
{
RI=0;
PO = SBUF;
bit9 = RBS;
}
if (TI)
{
TI=0;
busy =0;
}
}
/*

Send a byte data to UART
Input: dat (data to be sent)
Output:None

*/
void SendData(BYTE dat)
{

while (busy);

ACC = dat;

if (P)

{

#if (PARITYBIT == ODD_PARITY)
TB8 =0;

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

#endif

}

//Set 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
/IP0O show UART data
/IP2.2 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 bitto 0

//Set parity bitto 1
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}

/*

else
{
#if (PARITYBIT == ODD_PARITY)
TB8=1; //Set parity bit to 1
#elif (PARITYBIT == EVEN_PARITY)
TB8 =0; //Set parity bit to 0
#endif
}
busy = 1;
SBUF = ACC; /ISend data to UART buffer

Send a string to UART
Input: s (address of string)
Output:None

*/

void SendString(char *s)

{

while (*s) /ICheck the end of the string
{

SendData(*s++); /ISend current char and increment string ptr
}
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2. [CYmizFr:

* */

/* --- STC MCU Limited */
[* --- JEZRSTCI0XX R 41 B WL ER AT [ T f5E (8-bit/9-bit) ---------------- */

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

/* --- Fax: 86-755-82905966 */

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

/* --- Web: www.STCMCU.com */
1< SR AR b S P S SR B FHSRRFF, e s %
1 HEAERR P o S B T STCRIBERL R —wemeeeees %/

* */

;/*Define UART parity mode*/
#define NONE_PARITY
#define ODD_PARITY

#define EVEN_PARITY

//None parity
//0dd parity
/[Even parity

A w NN - O

#define MARK_PARITY /IMark parity
#define SPACE_PARITY //Space parity
#define PARITYBIT EVEN_PARITY /[Testing even parity
BUSY BIT 20H.0 ;transmit busy flag
ORG 0000H
LIMP  MAIN
ORG 0023H
LIMP  UART_ISR
ORG 0100H
MAIN:
CLR BUSY
CLR EA
MOV SR, #3FH
#if (PARITYBIT == NONE_PARITY)
MOV  SCON, #50H ;8-bit variable UART
#elif (PARITYBIT == ODD_PARITY) || (PARITYBIT == EVEN_PARITY) || (PARITYBIT == MARK_PARITY)
MOV  SCON, #0DAH ;9-bit variable UART, parity bit initial to 1
#elif (PARITYBIT == SPACE_PARITY)
MOV  SCON, #0D2H ;9-bit variable UART, parity bit initial to 0

#endif
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MOV  TMOD, #20H :Set Timerl as 8-bit auto reload mode
MOV A, #0FBH :256-18432000/12/32/9600
MOV  THI1, A :Set auto-reload vaule
MOV  TL1, A
SETB TR1 :Timerl start run
SETB ES ;Enable UART interrupt
SETB EA ;Open master interrupt switch
MOV DPTR, #TESTSTR ;Load string address to DPTR
LCALL SENDSTRING ;Send string
SIMP  $

TESTSTR: ;Test string

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

I
;UART?2 interrupt service routine
; */
UART_ISR:
PUSH ACC
PUSH PSW
JNB RI, CHECKTI ;Check RI bit
CLR RI :Clear RI bit
MOV PO, SBUF :P0O show UART data
MOV  C, RB8
MOV p2.2, C ;P2.2 show parity bit
CHECKTIL:
JNB TI, ISR_EXIT ;Check S2TI bit
CLR TI :Clear S2T1 bit
CLR BUSY ;Clear transmit busy flag
ISR_EXIT:
POP PSW
POP ACC
RETI
.

;Send a byte data to UART
;Input: ACC (data to be sent)
;Output:None

; */
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SENDDATA:
JB BUSY, $
MOV ACC, A
JNB P, EVEN1INACC
ODD1INACC:
#if (PARITYBIT == ODD_PARITY)
CLR TB8
#elif (PARITYBIT == EVEN_PARITY)
SETB TB8
#endif
SIMP  PARITYBITOK
EVEN1INACC:
#if (PARITYBIT == ODD_PARITY)
SETB TB8
#elif (PARITYBIT == EVEN_PARITY)
CLR TB8
#endif
PARITYBITOK:
SETB BUSY
MOV  SBUF, A
RET
*

;Send a string to UART
;Input: DPTR (address of string)
;Output:None

; *
SENDSTRING:
CLR A
MOVC A, @A+DPTR
JZ STRINGEND
INC DPTR

LCALL SENDDATA

SIMP  SENDSTRING
STRINGEND:

RET

END

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

;Set parity bitto 0

;Set parity bitto 1

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

:Send data to UART buffer

;Get current char

;Check the end of the string
;increment string ptr

;Send current char

;Check next
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8.5 WM&

STCOOC51RC/RD+Z 41| H1 F HL AR H3 47 A5 MR8 H S I T 70 WU LIS AN 2 HLIE S PR
S A 4RO LIEAE -

QSR N8051 8 FH RGAHEEAR L, PR e AT B 470 1 B3 AHIE (TXD—RXD, RXD—
TXD, GND—GND—H#1) , RIAISCHLNALE(E. AT HINEEE S, w@E & BRI,
AR HRS—232CE{RS—422. RS—485FRAEHEAT XALIEAS, WIS ARG [HRH—HkEEH
A, P IEE & IR T, S IEAE S .

XD RxD
8051 RxD TxD 8051
GND GND
1

SIS R, S WU L E B AT RO 5 BT @S “H” o A
BT A SR B S B “Hhill” T

A 0T 5915 P 24000 5 A S R, 1 R A0 FHSYScIk=6MHz, LR £ 508, ZHL
BSOSO . EXUUIF RGBSR, 26 B HLRE — AN {E 2 (filln “06H” D , LM ZHLE
BRI B (E S E, SRS, WRIE “00H” 1EAREES,
BNR “05H” RRBREBUCEEE,  BH ALK ZHMRZE S “00H” BA T
TG ANROR T e b I ST — LA WL, IGEEE A Z LR RIS B, EE ZHLF &
Pl FLRIEEORR T

| 9% | ey | ¥aEe | #ams | - | HdEn

FATEN: FHLI 2L R R AN

KR~ HEN: ALK A Z LR RN SR

SRS AT: AR, BEEL. o N, B (n+1) A PR S B A,

CHUVRIE BRI “ReBAn” ST DB B In AN SO £ 75 . 25 B e, i WL I 2%
COFH™ 5 2, A 0[] R “FOH 5 2 . HINL R BB ZHUR R 19 “OFH” (5 84 B R %L
%, REWEAKRT, BU4kEIP, %5,

REFGEEER, B “Hi” NAEMR—FE, HREFR. 2007 LR 4 & MR &
SE3s, DA 130 15 AR Bl 0 A 0 590 T 2

STCO0C51RC/RD+ 2 F| 8 i HLIK B ATHAAS, T BB R A 3, Al S8 il 1 3l b e

AR |
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(1 AT AXHLEE P21
OFPUAETREFFB
TEONFPLURIE TR PR

IR

/

y
Hiht 354 DPTR, K iT4 s
R7, FZ560 a5 f7asR6 B YA

Y
FIERGAN

y

FAETPILAE 5 06H

PR IERE N E:
(a) WHPRWE: EHENZR/EEERBER. TEFR2, THEHE3H, SMOD=1. ¥

e K2400 (BL/FD)

(b) BITHEERE: FPBRETRL, RTBEG

(c) WERAMAI TAERFA788 R E: 31HMSOHM LA IZ M BdR B bk, 2FHEA JTAZ K
RILMBIEHAE: R6N B IR F4%.
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LR IE T IR TG B
START:
MOV  TMOD, #20H ; WEENSRATEESLER . T/ERH2
MOV  TH1,  #OF3H 3 BB E R TR EL
MOV  TL1,  #OF3H ;
MOV  SCON, #50H ;B AIEAAL
MOV  PCON, #80H ; BEESMOD=1
SETB TR1 s JRBIERS
ST-RAM:
MOV  DPH, 31H . WEANBRAMEGE FEET
MOV  DPL,  30H : DPTR¥MH
MOV  R7, 2FH s RIEEEPHEOERT
MOV RS, #00H 3 RINFNZF A 4ER6IEO
TX-ACK:
MOV A, #06H ;
MOV  SBUF, A ; }E%ﬂ%q{%% “06H”
WAIT1:
JBC T1, RX - YES 3 BRERIESENEIY(E S
SIMP  WAIT1 ; RKIETEHWATIL
RX-YES:
JBC RI, NEXT1 s FWr ZHL B S
SIMP  RX-YES s RICEIRIEAE S, MR
NEXT1:
MOV A, SBUF s PIRIEE T IEA
CINE A, #00H, TX-ACK; HWIZ# “00H” , 750 HKIFIE5
TX-BYT:
MOV A, R7 ; }
MOV  SBUF, A ;) RIEHHREEREN
ADD A, R6
MOV RS, A
WAIT2:
JBC Tl TX-NES ; }
JMP WAIT2 s ) Rk
TX-NES:
MOVX A, @DPTR ; MANHRAMEL K 3% K4
MOV  SBUF, A s RIEFAR
ADD A, R6
MOV RS, A
INC DPTR ; DPTRIg&I N1
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WAIT3:
JBC T, NEXT?2
SIMP  WAIT3
NEXT2:
DINZ R7,  TX-NES
TX-SUM:
MOV A, R6
MOV  SBUF, A
WAIT4:
JBCTI, RX-OFH
SIMP  WAIT4
RX-OFH:
JBC R, IF-OFH
SIMP  RX-OFH
IF-OFH:
MOV A, SBUF; ;
CINE A #0FH, ST-RAM;
RET
LAV T R B
PSR B v

() PHEREEYIRL: FKIERRF;

(b)  BATHEEVIEN: R
() HHEHKE:

s FUWT—BRBRIE R
s SERPRIASE

s BT AR SR

3 RIEBINFZ 201

:}”%EWZMEKE

W& TR, T Ak

3 R[]

WHTRAM 31H. 30H ¥ ICAF B 22 b X i

R7T— 3N 2T 785
R6—— B A& 77 2%

(d)  [AFHLEIZES: “OFH” JNEWIER, “FOH” JfEixthas, “00H” JyIFl ety

P&, “05H” N AR
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NED LS BT AR TR R

| e wirob |

\ 4

HhhikFEFDPTRIBUE ,
R F A7 A0

BRI 5

F06H?

N
v
I F L[] 3% 15H

\ 4

fia) FRAL I3 00H

PR P

¢<

| et A rav |

!

HotEFREIDPTR N

B e 2
Y
el A
A3% IR ?
N
] FEUATL RT3 FOH

I FHBL AT 12 0FH

BT IR TG
TART:
MOV  TMOD, #20H
MOV  TH1,  #OF3H
MOV  TL1,  #OF3H ; }%Hﬁ%ﬁ/ﬁi&%%liﬁﬁ
SETB TR1 s A BERN AR AL
MOV  SCON, #50H BHRATEE AL gk
MOV  PCON, #80H SMOD & fir
ST-RAM:
MOV  DPH, 31H ;
MOV  DPL, 30H ;|14 BEDPTRH Hutl:
MOV RS, #00H s RIS A7 28150
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RX-ACK:
JBC RI, IF-06H s FIWrHEA R S 5
SIMP  RX-ACK s SRR IY(E 5
IF-06H:
MOV A, SBUF  BRRUE SIRA
CINEA #06H, TX-05H ; FIBTIEIE S IEMTS?
TX-00H:
MOV A, #00H ;
MOV  SBUF, A ; }rﬂ%ﬂﬁ% “00H” , [A] I
WAIT1:
JBC TI, RX-BYS ER MR TR IETE
SIMP  WAIT1
TX-05H:
MOV A, #05H ; [IFPLAIE “05H” Iy
MOV  SBUF, A ; NEWIES
WAIT2:
JBC TI, HAVE1 s SRR RIR S
SIMP  WAIT2
HAVEL:
LIMP  RX-ACK ; [RIREIYAE, R (A F R Ry
RX-BYS:
JBC RI, HAVE? s SRR YN S
SIMP  RX-BYS
HAVE2:
MOV A, SBUF ;
MOV  R7, A s BAEPAHNTART, R6
MOV RS, A :
RX-NES:
JBC RI, HAVE3 ;
SIMP  RX-NES 5 }%4&%&%&%
HAVES3:
MOV A, SBUF ;
MOVX @DPTR, A s RN EEE A NSNTRAM
INC DPTR ;
ADD A, R6
MOV RS, A ;) TERCE A
DINZ R7, RX-NES s AW TS
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RX-SUM:

JBC RI, HAVE4

SIMP  RX-SUM ; }%—%Tﬁqﬁzmﬁfm
HAVE4:

MOV A, SBUF

CINE A, R6, TX-ERR ; }%’%ﬂ?iﬁﬁ%?&ﬂﬁa
TX-RIT:

MOV A, #OFH

MOV  SBUF, A ; }@Eﬁffﬂﬁ%%qﬁfﬁﬁfé%
WAIT3:

JBC I, GOOD

SIMP  WAIT3 : }%ﬁ%ﬁii%
TX-ERR:

MOV A, #OFOH s FRNUKRIE B ARG S

MOV  SBUF, A
WAIT4:

JBC TI, AGAIN ;SRR

SIMP  WAIT4
AGAIN:

LIMP  ST-RAM s AR [EEET AR
GOOD:

RET s AEHIERAIR ]

(2) b UM LIEAS 2441

TR Z MR 6, SUHLIEE I 07 88— J7 R B v W 7 sU A R il 5 2% . B FSTC-
90C51RC/RD+ £ 51 ¥ AL ER AT IEAS AW T/, Hob i &40 R — b b 8 N Dk,
JIT DA SE B b v B A R A AN A5 A, BIRRUS R IR AT B A SR R W, R N AR B EALIER
HITEREWEE R P W, g NF— AP E N, 20 AR 55 R 7 B 5 I N B
IR S5 FE P AT b3

XHE, L BRSO, F5 CRER) AEUER T RIBEE (AR , 20 RO
U 0 o I — 2 v T 2GR AT A .

ER BT ROIR SRR P, 756 B =AM B A7 R Wt B2 i 145 182 R U 538 2 Bl e
B, BEIEE RIS, AR NHRAMI2HIE T AR A B S AE 28, 33HH T NE:
2R ERs, ArHuhE7FH. 7TEH. 7DHAFRENL .
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ZALERSTH B 55 R P37
KW 2N, R ERE R T e HEE I a8 My . SR ATIEE SRR o B AS SR I Bl A7 AR A
FRRAMI & bk B 5 E AR P i e

FREF:
ORG  0000H
AJMP  START ; HEERFRGAL
ORG  0023H
LIMP  SERVE s Frh IR S AL
START:
MOV  TMOD, #20H s B SUERZTHEARLER . TAE 2
MOV  TH1,  #OF3H ;
MOV  TL1,  #OF3H ; }&E?ﬂz%%ﬂmom/@
MOV  SCON, #50H : WEBITEE L, vk
MOV  PCON, #80H ; W ESMOD=1
SETB TR1 : JABER AR
SETB  7FH ;
SETB  7EH s WEAREN L
SETB  7DH ;
MOV  31H, #10H s FUE RO EAR A4 T AN EIRAMEE)
MOV  30H, #00H ; }@tﬁﬂﬁhﬁmow
MOV  33H, #00H ;3 BUIMAEAIETEO
SETB EA ; }
SETB ES ;) JFHi
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Hh TR 55 R«
SERVE:
CLR
CLR
PUSH
PUSH
PUSH
JB
JB
JB
RXSUM:
MOV
CINE
TXRI:
MOV
MOV
WAIT1:
JNB
CLR
SIMP
TXERR:
MOV
MOV
WAIT2:
JNB
CLR
SIMP
RXACK:
MOV
XRL
JZz
TXNACK:
MOV
MOV

EA
RI
DPH
DPL

7FH,
7EH,

7DH,

AI

A, 33H,

AI
SBUF,

TI,
Tl
AGAIN

A7
SBUF,

TI,
TI
AGAIN

SBUF,

RXACK
RXBYS
RXDATA

SBUF

#OFH

A

WAIT

#0OFOH

WAIT2

SBUF
#06H

#05H
A

TXERR

5 KA
s TB BRI KT SR AR S

BIntrey

F{m fn FE
g
i
¢ =
i3
i

s PRUCE AR IR AN
o FIWT A R T IR

: }ra BRI 5 5 “OFH”
s ik v b

s VE R R A WriE SR AR AL
; FReE b

; }WEFME%%W&%%% “FOH”

Sy RIS

;s B BRI TR BT SR AR
; FReE b

s PR AREIFI(E S “06H”
 EE AL
; NP, JUEETXREE

s RICEIR ARG S, A LA S

“05H” , ERE Ky

P 0 L A T R A ]
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WAIT3:
JNB
CLR
SIMP
TXREE:
MOV
MOV
WAITA4:
JNB
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
Tl

RETURN

A, #00H
SBUF, A

TI, WAIT4
Tl

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

SERFRIRGS

s BRI A

s RYCEI MRS S, Jik “00H”
; RUCEI R RIS S, ik “00H”

; SHRPRIETERE
s BT E

s VBRI FR &
BRI AR

s BB
s AEA32HHLIG

TR R AN

| TERAUR O
. TR

B EAF AR TR BT

. TRHCKCR
R A HIRAM
. MR

;}ﬁﬁﬂm%%@

TR R NN

. FINACR B e
BRI
I
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AGAIN:
SETB
SETB
SETB
MOV
MOV
MOV

RETURN:
POP
POP
POP
SETB
RET1

7FH
7EH
7DH
33H,
31H,

30H,

DPL
DPH
EA

#00H
#10H

#00H

s W briEAL
; RINAIERITIEO

:}WE%W&%%WB%%%

: IE I

Tl
;B

FRFEFAE b, ORGNREFBUL IR S, FERFHLAI, ERVCg L Ui B 1%8 Bl

R aG L -

SRR S R RE, T LRI AR T AL [T 65 . PR, 2P s
BB, LREE{E QE AR %

P 0 L A T R A ]
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8.6 ZHliAfE

R Z LN R4, FEZ SN TAE. STCI0C51RC/RD+ A5 H. 5 HLI
AT IEAS A T 3 E A ZHLEE TR, WS M UEME RS, FTEDNEX T EM
KREVEE RGEEHER .

D
STC

T s]z s]z Jz
P P P

TxD RxD TxD RxD TxD RxD

STC MCU MAHL1 STC MCU MA#L2 | = | STC MCU MHln

EEDy— G ENATLE ML) &R T2 PUEME RS ENLATS5E— G WHLEME, A
WL ) B A 0 500 5 R 4

(1) ZHIEME R SEA JE P

EZHBEE RS, NEETHL (K% 52 GNP (B ZIAIRERTSEEAE, H4Ti
fZ 2 EL A4 R A BE 17 MCS-51 A% . 5 LI B AT i85 12 1] 35 7 83 SCONT 5 Z HLB £ B A7
SM2. MFEFWESM2=1, BITEETAETHFR2EARS, KiEHET TS EE UX AT R
IEH R (TB8=1) EREIEMT (TB8=0) , HEWUmET X FIRBS#HTIRA: 24SM2=1,
P EIRBS=1, RN NPEIY Mk id, $5iZMmi N 2528 NSBUFH, FFEAIRI=1, [FRICPUIERH
Wr, BEATHOHEPEIYALEE; ARBS=0NEMEW, A FHER, BIKEBEEFR. £M2=0, T
WA kA 2 R i R0, B AIRI=1, HCPUIERIr, %l 2% NSBUF. #Eik/EH
H, WSl 2 HLEE .

T FEEBMHLRZHEE RS, MPLHEE A0, 1, 2, -+, n. THEBHIEEREED
T

O BEEMPLEISM2=1, 4F REElihik iR,

@ FHLE SR ERE b E S, K TBSRE N1, URRRIENZ MRk,

® AT MHLEI BRI b s, &% BRI B E ML Y §) B ik 5 AL B B kb A8 B
B ATHLESE ARSI T HEMHL, TERSM2=0, #EF/ERN EN RKEREED, BEES
B e A EEBOAARSE, WPONAEFHEMNL, (E4ERESM2=1RZE, Xt E R R FEWIA
TREER, RIS S EHE il N 2 A58 NSBUF, ANEAf7, RI=0, Aap=ddifigRk, HEEHIH-
Hik.
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@ FHIERIETEIFI RIS, B R IE—IE AR M, HAm

TB8=0, VAR AEHEMI.

® M EHLEE MNLEAS B[] 7 A& PRy H kb, S0 HAb AL, Rk

B FHER MBLE 23 b 759 50 = ALTE S0P Sofh ABLES R HSM2=1, St HJ5 EHRIE M EHE
AN T B IR .

RIS R T SEI

(2) ZHLIEE R R

BT S ATEERAE G HE 6% B &M R H#HT(E 2%

B3 A T B I )30 £ R ] e Fe e 2058, ANl 5 IV AT, PhCER™ % 58
B, ANFEFEEEER, RN EBAME. EZPUEERGHES BN HERS, HINE
HAR . X B LARAE —BEWT .

FEEENRZHERE RS, RUBCE2556 AL, & MHLAIHEES 5 900H~FEH.

© ZEMUFFOy 2 ML <, & AP ESM2=DRA, MR ERICENLRH
Hwpay,

@ FHMMHLEREZIFRL E . FEHLE SR IR HEREIY T, B T3k ) AL BT A AL ik
BEHL, ZIAFMHEFST S EHLE R SRR ML R I G A, SRR KL A
L ERENEAYLIPIRZ, 5 EHCHIWOIRGIES , ENLRDIFUA &% Sz cdm i, &
16 B (0 B8 — R AR A P B

® 21 EHRIERIMSTFN:
00H: ZESR MHLERUSCELHRE B 5
01H: ZER ML R IEEHE I ;

Hpth: JREm4S.
@ MHLHPRE T8 XL E -
B7 B6 B5 B4 B3 B2 B1 BO
ERR 0 0 0 0 0 TRDY RRDY

EX:  HERR=1, MWW EITEER L
#TRDY=1, MHLRIEAER L
FRRDY=1, MALEIHE R %

© Hfth: Qe HEE .
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(3) FEFFHH

TE SR N P RIS R AR E, RS — e B R LA EREBRENE, T
Z 2R H Rz O 5, (HRR R AR R, X R TR R g B IE A . SR BT
3 MRE PR F . X BAL LA sl 5 XA ) a7 B 40— ML 2 8] — S — 38 1= 3 Ao

O EVERERRF

2 B VB A 32 1B A7 e Y EERAMAR, SR B B Mo bk A5 1H, BERH K 77 S 501
JCH, A RKIERHVIME. SN E SR A TR, A S B RS b rh Wik SR 58
o MENFERIEN, HRRRKETEFAEHZE, MELRE EREFESHIT. DR
AL IPSW » SHIFOAR AL KPR A BRI A] &niE Bk 2 B K% .

TR ENLFI#S ML LB, W IR SRk H TR F 477 4 X 1/R0~R7,

MR IEFE T

ORG  0000H

AIMP  MAIN s HERRF

ORG  0023H s RIEPWRSEF AN

LIMP  SERVE s B RS IR
MAIN: . . . ... ; FREF

ORG  1000H ; REEFEFAH
TXCALL:

MOV  TMOD, #20H s WEENIHEERLER . 72

MOV  TH1,  #OF3H : BCEIRREFE 240007 /10

MOV  TL1,  #OF3H ; BEAZSMOD

MOV  PCON, #80H ;

SETB TR1 s JABER 2L

MOV  SCON, #0D8H : HRATOTA8, VR, TB8=1

SETB EA s JF e 2

CLR  ES ;AR IEHATIEAS T
TXADDR:

MOV  SBUF, #05H s RIEIT Y AL H L
WAIT1:

JNB TI, WAIT1 s FEfERIETERE

CLR TI s SR IEH W R AR
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RXADDR:
JNB RI, RXADDR s SR LI B AL
CLR TI s BB INE R bR E
MOV A, SBUF s BEELAHLIENZ I A A LA
CINE A, #05H, TXADDR s FIWIEI LR, B E R
CLR  TBS8 . HHEARTE, EAITB8=0, & KR
CLR  PSW.5 : HAIFO=0bRE L
MOV  08H,  #50H s RIEFPEHHEFREHERO
MOV  OCH, 50H s BARPLK R IARA
INC OCH s BAEYLKE
SETB ES s JUVFERATIEAE P
RET ; IREEFRF
SERVE:
CLR TI s PWIRSART B, 1S TP ITE SRERETI
PUSH PSW ;
PUSH A ; }Im%)\*}z%%fj
CLR RS1 ;
SETB RSO ; }iﬁ%%ﬂ’ﬁ%ﬁ%%m
TXDATA:
MOV  SBUF, @RO s RIRBAR P B T s
WAIT2:
JNB TI, WAIT2 ; SRR TERE
CLR TI ; HAITI=0
INC RO ; HhhEFEEH L
DINZ R4, RETURN s HUBRHCRKIETE, HRE
SETB PSW.5 ; DRIRTEHE B AF0=1
CLR  ES s RHAHBATHW
RETURN:
POP A ;
POP  PSW 3 }'VJZEEMZJ
RETI S VY
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QOMHLIZRE P
FEHUSIE R HAERF A IE, - BT ML B, 25 A PR AH L B A A TR [m] 5 5 5
ARt WELEAH M IESS EHUEARE, FFIFIRE T NUAER R SR AC BEWT, R A7 TR
T W HBRAMIFI60H T, SR HU I B A7 TR T 61H D E Ml ) Y BERAMU L b, R
IR IEM20-0H. 20-IHALAEARE AL, FISR AT E S bt . Bl S K R 2 il , 1 7
2FH. 2EHPIANF 15 B o0 TR O8O 7 BOMAE i R F8 5. #5 MWL P an s, it =
%

#5 LW 7 i -
ORG  0000H
AIMP  START s HBERTFER
ORG  0023H
LIMP  SERVE s MHRIBT N 1 I A 55 A2
ORG  0100H
START:
MOV  TMOD, #20H s EREFE: VIIGWARY, WEER
MOV  TH1,  #OF3H ;e THEERLERT . TAE A2, W
MOV  TL1,  #OF3H ;B 240060 R0 A S WA
MOV  PCON, #80H ; E{7SMOD
MOV  SCON, #0FOH : WEBITHR3, Ak, SM2=1
SETB TR1 ;s JABER ER AR L
SETB  20+0 :
SETB 20-1 ; }Eﬁ%ﬁﬂyl
SETB EA ;
SETB ES ; }?Frhliéﬁ
ORG  1000H
SERVE:
CLR RI ; IE SR BT R bR ERI=0
PUSH A ;
PUSH PSW ; }IJLW%%F
CLR RS1 .
SETB RSO 5 } WP TARFAT 4 X1
JB 20+ 0H, ISADDR s AT TS A2 ki
JB 20+ 1H, ISBYTE s FUWTR 5 2 s P BT
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ISDATA:
MOV
MOV
MOV
INC
DJINZ
SETB
SETB
SETB
SIMP

ISADDR:
MOV

CINE
MOV

WAIT:
JNB
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,
SBUF, #01H
TI, WAIT
TI

20 - OH

SM2

RETURN

A, SBUF
RO, #60H
@RO, A
2FH, A
2EH, #61H
20 - 1H

PSW

A

RETURN

ZHLEFETT AT 2R HE, B
Xt AT A LA ORI R T3, W T IE I R AL ar A7 R B AT 9 R IFAT IO, S
B P AT AN B, SATITEINL, Bondsss. XEMA 247,

3 BPE4EETI%ERO

s I

s BdETREr L

; FIWT R Rl e TR ?
3 WEAREANT

s BN, R

FEHAEREAY, b S A L L

MR, AR IR 7]

; M, KEIZ(ES “01H”

s SRR RIESER

; 50TI, 20+0, SM2
; ¥50TI, 20+ 0, SM2
; 150TI, 20+ 0, SM2
s FeaR]

s BRSO B B i
s B EERIK A ERAM
; 60HHIC L 2FH T

; BEHHE61H T2EHH T
; 20 « IHbRE, For UG HR AR

H }‘Wﬁfﬂ%

; IR[A]

BEE-NAE T RRENA, NESE.

P 0 L A T R A ]
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259E STCI90C51RC/RD+A%IEEPROMABY N A

STC90C51RC/RD+ZR F1) B8 F ML N #B4E B T FIEEPROMSZ 55 #2523 6] /=2 4> FF 19, FI B ISP/ TAPH;
AR ¥sN#Data Flash4EEPROM, #5KEAE1077 K LA E . EEPROMAT 43 A4 TAN B X, A B
XA G127 o K, B — WAB B B [ — N R X, AN A2 [ — R A e 253 i
TEARNFEEX, A B SR R R 2 1 s X AT 1

EEPROMAT FH TR A7 — L6 75 B AE N A i R B OF A R S8R . (EH P T
Hr, ] DU EEPROMBEAT 775 5/ 1 Gm e/ b X R PR AE o 7E TAEHEVee miRiT, B Z

ATEEPROM/ TAPHEAE .

9.1 IAPXZEEPROMETILYETRINGES 15

oo
AR

e RN Ak S 555 o
G ik ST I Lo | A
Isp_DATA | ISP/IAPFlashData |-, 1111 11118

- Register
ISP_ADDRH ISP/IAP Flash Ad- 1 gy 0000 0000B
dress High
1sp_ADDRL | 'SP/IAP Flash Ad- 1)y 0000 0000B
dress Low
ISP_CMD ISPIIAP Flash Com E5H - -1 -1 -1 - [ ms1] mso XXXX XX00B
mand Register
ISP_TRIG ISP/IAP Flash Com= ¢, XXXX XXXXB
mand Trigger
ISP_CONTR ISP/;;Z\gPi;grntrol E7H  [ISPEN [swBs]| swrsT [ - [wr2] wri] wro 000X X000B

268 T I L R T AT PR ]
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1. ISP/IAPH#EZ 7F 88 ISP_DATA

ISP_DATA : ISP/IAPEEAE I ¥ 5 HiE 27 17 4% o
ISP/IAP MFlashist Hi [ 5cd i/ th Ak, 1) Flash 5 f 54 th 75 J8OE ki

2. ISP/IAPHELF 72 821SP._ ADDRH#1ISP_ADDRL

ISP_ADDRH : ISP/IAP £ ik 25 77 2% 51 )\ £ 1% 2517 85 Hhik WE3H, & 47 )5 {5 00H.
ISP_ADDRL : ISP/IAP #AE i ¥y bl 25 A7 28K )\ o 3747 25 Huhk A E4H, 5247 J5 {8 900H.

3. ISP/IAP# £ & F85I1SP_CMD
ISP/IAPf 4 2 (7 24 IAP_CMDIE 11 T

SFR name Address | bit B7 B6 B5 B4 B3 B2 B1 BO
ISP_CMD E5H name - - - - - MS2 MS1 MSO0

MS2| MS1 | MSO |4 / #fE ks

0 0 |Standby FEHLEEA, FCISPHE:AE

0 1| MR R X % Data Flash/EEPROMIX 7 i3t 47 =7 i i

1 0 | AR A7 X 6 ” Data Flash/EEPROMIX ” 34T 7 ¢ A

1 1| MH PR R X 6 Data Flash/EEPROMIX. ” H#E47 5 [X 4254
FEFAE RGLISPRE R X B ] BAXHFH P S FAE e X/ $ i Flash X (EEPROM) AT 745 152/ 7 1 4

T2/ X AP P NARER XE, AT A EdEFlash X (EEPROM) BEAT 545 152/ 745 4

TR/ X kR . A MEA ISP FiY, s E N E AL NTSP.

o|o|Oo|o

4. ISPIIA SR FFERISP_TRIG
ISP_TRIG: ISP/IAP AR} i & fitt & 77 47 & -
fEISPEN(ISP_CONTR.7) = 1 I, %fISP_TRIG%E5 A\ 46h, 5 ABOh, ISP/IAP fir & A 4x 434

ISP/NAPHEAESE R, ISPHLIE = )\ A7 75 77 %% I1SP_ADDRH. ISPHEHEME )\ 7 25 /7 #%1SP_ADDRL
ISPy 4 274725 ISP_CMD I N AL o G S48 T RED T — N ik ()£ 147 1ISPIIAPH:AE
T T A Z bR ) = 8 AL RIS AL 43 1 5 N ISP_ADDRHANISP_ADDRL A7 # o

FERISPHERAERT, #BEXFISP_TRIGZ: S N46H, 5 ABYH, ISP/IIAPHT A4 2430,
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5. ISP/IAP# £ F 785 ISP_CONTR
ISP/IAPEE | 27 77 24 IAP_CONTRAZ 1 T

SFR name

Address

bit

B7 B6

B5 B4

B3

B2 B1 BO

IAP_CONTR

E7TH name

ISPEN | SWBS

SWRST

WT2 | WT2 WTO

ISPEN: ISP/IAPIHEE S VAL, 0: 2% 1-1AP/ISPiE/ 5 /#&4: Data Flash/EEPROM

1: FUVFIAP/ISP1L/ 5 /#FxData Flash/EEPROM

SWBS: AEEFEMN N R X 5 81 (3%0), BN RGISPRERFX E31(51).
T SWRST B it & A4 7] LS

SWRST: 0: A#pfE;

1o PRI RGEAL, AR,

JAEF PN AR R X (APIX) 84 E AL IR R G ISP B R X U HATIE P
MOV TSP CONTR, #01100000B ;SWBS = 1(EFEISPIX), SWRST = 1 (4K fr)
R RRISPIEIEFE P XA 2 AL M PR HFE P X (AP [X) UG ATFE P
MOV TSP CONTR, #00100000B :SWBS = 0 (JE#EAP[X), SWRST = 1(3E D)

B SR I ] CPUZEARFIT (8] (HL#% 1), (1A% BA=124NCPU T A/ER $f )
‘ Program/4ife Sector Erase Recommenfi,ed Systelp Clock
WT2 [WT1[WTO|  Read/iE (724S) Fi X FE R PREERF SN L HERE R G0
(=13. 1304ms) i
0] 1] 1| 6/MHLEEI | 30/MHLas I | 547 IAHL4e JE 1A 5MHz
0] 1] O[LIHLEREM| 60L& | 10942125 & 31 10MHz
0] 0] L[{224-HLa8F | 1204 HL2% ) 3 | 21885 HL &% & 3 20MHz
0 0 0|43 HLAE | 240/ HL7s J& 1| 43769 AL 2% i 1 40MHz
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9.2 STC90C51RC/RD+Z%| 8 F#lEEPROMZ [8] K /)N & ik

STC90C51RC/RD+ R 1) . Fr A1 Py 8 7] FHEEPROMAY M ik 5 4% 7 25 18] A& 40 . FE A2 N
FEJF X BF, 7] LLXTEEPROM 347 TAP/ TSPHEAE .
FELARFEANR S B BB N SEEPROMA /N K2 VE 4R Hh S 25 -
1. STC90C51RC/RD+Z F1| H Fy AL A S EEPROMIE 4 Hi bl 2
2. STCI0C51RC/RD+Z 1| . ML N HEEEPROMZS [] A /N ide 7 — Wi 3%

STC90C51RC/RD+ Z 41| #. [ HL P EEPROMIE Y — i %
tRs) EEPROM 15 45 | bt X A [ A4 o X ey bk | &85 o s X OR R bk
STC90C51RC
STC90LE51RC 9K 18 1000h 33FFh
STC90C52RC
STC90LE52RC 5K 10 2000h 33FFh
STC90C12RC
STOOOLELZRC 1K 2 3000h 33FFh
STC90C54RD+
STCOOLESARD+ 45K 90 4000h F3FFh
STC90C58RD+
STC90LE58RD+ 29K 58 8000h F3FFh
STC90C510RD+
STGI0LES10RD+ 21K 42 A000h F3FFh
STC90C512RD+
STC90LE512RD+ 13K 26 CO000h F3FFh
STC90C514RD+
STOI0LES1ARD+ 5K 10 E00Oh F3FFh
STCI0C51RC A F 5 F M1 P FEEPROMPE 4 i %
FARSERN S % /0 5 X EEPROM, 2 B8 Fi T (I EEPROMZ A K /N B — G 6, FFANIX0. 5 K&
B X R X HERX 0 X
ALdaHbhE | giddbhE | ARsdbhh | A | RRAAHbE | ZsbhE | RiGHbbE | Z5sbht
1000h 11FFh 1200h 23FFh 1400h 15FFh 1600h 17FFH
BT X A X HLRX # )R X
ARGAHbHE | gETRMbHE | ARAHbHE | TR | ARGAHAE | Z5THbhE | ARdhHbhE | 25T hE ﬁ/]\@g
1800h 19FFh 1A00h 1BFFh 1C00h 1DFFh 1E00h 1FFFh plam
U IX F e X X F X AW E — RAB
ALgAHbhE | ghdobhE | ARdasbhE | Akl | Rtaidl | gdobhh | desgibhl | 25t %ézﬁﬁrﬁ(ﬁﬁ ﬂ%
X, \7\%]?]4?/\
200(ih 1 21FFh 2200h 23FFh 240?h 25FFh 2605)h ‘ 27FFh B R BT
BRI FHHUUEIX HTIEKX ERAYIs FRX, A
ARGAHbhE | ghdHbhE | ARlatbhE | ghTRME | ek | ZETRbhE | ARLaHbhE | AR | B 4RI 4R
2800h 29FFh 2A00h 2BFFh 2C00h 2DFFh 2EO00h 2FFFh
#FHLEX )\ X
kbbbl | it | dhHbhE | 25 sbhE
3000h 31FFh 3200h 33FFh
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STCYOCS8RD+F 41 . J AL A HFEEPROMIE 41 Hi hik- 52
HARFERLS A7 2/ 3 [X [FJEEPROM, Z: & i i [JEEPROMZS [A] /Mg Al — 53R, AN mIIX 0.5 Ky

HEX HEoRIX B HU X
Eaf b gk [y G RIN il | RAHNE [ S5ACHRhE Rt bl | SEHCHhE
8000h 81FFh 8200h 83FFh 8400h 85FFh 8600h 87FFh
HHRIX HNE X LR )\ X
FRYEHIR gEdiH s b ghidbhl | RC4AHbHE | gEdCbhE | ERaAHbhE | SEdCHbhE
8800h 89FFh 8AQOh 8BFFh 8C00h 8DFFh 8E0Oh 8FFFh
HIUEIX BmIX Br—mEKX B ZmIX
FYER iR gEH bk FYEH bR gigidbhl | RCiAtbiE | SEACHbhE | RaRMHRbE | SEEHbhE
9000h 91FFh 9200h 93FFh 9400h 95FFh 9600h 97FFh
H =X BAIUREIX HTEX BHARBIX
HCaf b gEfH A af bk SibhE | EaadbaE | ATihE | EsaHAE | ZEsbhk
9800h 99FFh 1A00h 9BFFh 9C00h 9DFFh 9E00h 9FFFh
HLEX )\ X H s X H AR
A b gEH At gibhl | EaadbaE | ATHihE | EaaHbAE | Z5EbhE N
A000h AIFFh A200h A3FFh A400h ASFFh A600h ATFFh ' ﬁi E
Bt i Bt BRI PERNTTES plesr
HCUR - SEH He bl ghftibhl | RC4GHbbE | SEACHbhE | RgAHRhE | SEHCHRHE
A800h A9FFh AA00h ABFFh ACO0h ADFFh AEQ0h AFFFH | Z Y [A] — &
B X 3t/ 3t ChIX ot ok | SR BLE
ECAf b SEH LA b giidbhl | RAAHbHE [ SSdCHbhE | E4AHRHE | S5HCHhE AR IX, A
BOOOh B1FFh B200h B3FFh B400h B5FFh B600h Brrrn | F B
UK PERT PET | ARG A
LA b SE LA b ghigithil | RaaHbik | g5Ehhk | 4k | gk F‘l ity )Z?PIX ’ 71?
B80Oh BOFFh BAOOh BBFFh BCOOh BDFFh BEOOh BFFFH ﬁ ?}gﬂ’ﬂ 4
==X BT X HBETTEX BETANEX
LAk gEg b EL A bl ghidbhl | EC4AHbHE | SEACHbhE | E4AHRHE | SEdCHbhE
Co00h C1FFh C200h C3FFh C400h C5FFh €600h C7FFH
=1L B4\ HEEIUEIX SRR X
FAYER R gEH s b ghgiibhl | EC4AbhE | SEACHbhE | ERaAHihE | SEECHbhE
C800h CYFFh CAO00h CBFFh CCOooh CDFFh CE0Oh CFFFH
B+ — R X B+ X BN+ =R X SE0UA-PY X
s b gEH FRYER bR il | EC4AtbhE | dEAUbhE | RaAMRbE | SEEHRHE
DOO0Oh D1FFh D200h D3FFh D400h D5FFh D600h D7FFH
DU+ TLB X VYA IX A X DA\ X
A bl gETH A af bl ghifiibhl | RCiGtbhE | AEdCHbhE | RgRMRhE | SEETHRAE
D80Oh DYFFh DAO0Oh DBFFh DCOOh DDFFh DEOOh DFFFH
LR X HIABX BhA—EHX BhtEX
Al gETH Al Sibhl | Raadbak | ATRHihE | AL | Z5EbhE
E000h E1FFh E200h E3FFh E400h E5FFh E600h E7FFH
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STCIOC58RD+Z 1l ¥t A AL PN HEEEPROM P 4l ik
AR SA5 2 /b F5 X [FIEEPROM, 2 18 1ij 1] (I EEPROMZS 8] K /N ige 7Y — BFANFX0. 5 K4
S =HIX BT K BHTHE BT K AR X
512577
i | didbdl | fedatbh | ekt | Restbi | dobhl | Egseh: | gkobbt
AR — ) B
E800h E9FFh EAQ0h EBFFh ECO00h EDFFh EEOQOh EFFFH .
A 25098 TR AE [ —
BHALHX SHHA X BIX, AR
- - L ECE S
wiaie | ddundl | gt | gt 6 A B X
A, R
FO0Oh F1FFh F200h F3FFh 4

P 0 L A T R A ]
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9.3 IAPXEEPROM:IC 4w &1

; FHDATAE /& EQU S B BT RF 5K T 6 2 A7 2 kB R FH TR0V G o / G F 2
IAP_DATA DATA OE2h; & IAP_DATA EQU  OE2h

TAP_ADDRH DATA  OE3h; Bk TAP_ADDRH EQU OE3h
TAP_ADDRL DATA  OE4h; 5% TAP_ADDRL EQU 0E4h
TAP_CMD DATA  OE5h; B{ TAP_CMD EQU OE5h
TAP_TRIG DATA  OE6h; E{ TAP_TRIG EQU OE6h
TAP_CONTR DATA  OE7h; E{ TAP_CONTR EQU OE7h

s 7€ ISP/ TAPfir % S A A3 i (8]

ISP IAP BYTE READ EQU 1 g b
ISP_IAP BYTE PROGRAM EQU 2 DR, AT Z T 2, OFFh
ISP IAP SECTOR ERASE EQU 3 DB XHRRR, RN, BRI
WAIT TIME EQU 0 5 H 545N A), 30MHz LA R0, 24MBA R 1,
;20MHz LA R2, 12MBLTR 3, 6MLLA T4, 3MEA 5, 2MEA 6, IMEA R,
T
MOV TAP_ADDRH, #BYTE ADDR HIGH S IE ML v Hb B T B A
MOV~ TAP ADDRL, #BYTE ADDR_LOW  1E B 7 75 R bk
MOV TAP_CONTR, #WALT TIME s B SR IR [A] o 755 ) 7T L ik — 4,
ORL IAP_CONTR, #100000008 : SLVFISP/TAPHEAE HFHHRE K% T
MOV TAP_CMD, #ISP_TAP_BYTE READ
VIR AT S, AT AT RN, AHE A Mm-S
MOV IAP_TRIG, #46h ; J5i%46h, FHIEBOhEI TSP/ TAPl L 217 4%, BRRHR 7 Mtk
MOV IAP_TRIG, #0B9h (1% 58BOhJ, TSP/ TAPr 437 B4 ik /% 2 5
;CPUSERFIAPENAE B UG , A AR EAHATREF?
NOP B BITAP DATAZF /748 J5, CPUKSHATRE T
MOV A, ISP _DATA SR B Ik A Ace
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VBRI, AR T 2% Eme

MOV
MOV
; MOV
; MOV
; MOV

YRR, %1 ONFRh/ R,

MOV

MOV
MOV
MOV
ORL

MOV
MOV
MOV

TAP_CONTR,
TAP_CMD,
TAP_TRIG,
TAP_ADDRH,
TAP_ADDRL,

TAP_DATA,

TAP_ADDRH,
TAP_ADDRL,
TAP_CONTR,
TAP_CONTR,

TAP_CMD,
TAP_TRIG,
TAP_TRIG,

#00000000B ;4% 1L TSP/ TAPHEAE

£00000000B : BRISP/TAPAT 4

#00000000B ;B 1IETSP/TAP i A i i &

#0FFh ; 1% Bk v 7 B T N FRH, 45 A HEEEPROMIX.
#0FFh s IE MM 5 70 9 FFH, By 1k A

LR, EIRAT, BT B K R

#ONE DATA DB MFEEE S TAP_DATA,

A AR I A 7 T Ik
#BYTE_ADDR_HIGH AL itk T AR
#BYTE ADDR LOW MBI 7 i ELR A
HWAIT TIME T B AN ) R ) AT B A

. B —4), FHH
#10000000B D FUFISP/IAPERAE S vohig T

#ISP_TAP_BYTE PROGRAM VR FIT AR T A
#46h  ;45i%46h, FEEBOhE ISP/ TAPA K 27 fF 28, FF R ER 75ttt
#0B9h  ;i%5EB9hJI, ISP/IAPr4 7RI fit & #25h

; CPUSERFTAPENESE /G, 4 2 AREEHATRE T

NOP

DT RAE I G, CPUZkSHATRE R

U RATA, AR T2 Eme

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

HOFFh ikl i 75 B0 PR, ; 48 I EEEPROMIX, B 1F R4

#OFFh ;3 M b 57715 B G NFFH, 38 7 EEEPROMIX., B 11 i e /E

P 0 L A T R A ]
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B DXCHERR, WA TR, RARIXEERR, 5127/ B X, BB XIS 0T
U BRI B AT BB, Ay N AT RO, AR LS 25 A AL
s WRBIORAMA ORAT, R R X R, AR JERe i Ok B (R K 5 el iz it (X, i AR g X

P I 7 ol DR, 3R AR RS R
o DX — S5 B AR A 2R X ARk, T RE SR

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 et Hh ik v 77T
#SECTOR FIRST BYTE ADDR LOW ;3% [X et Hh A 771
; HhE 75 B ORI A T EE I

#WAIT TIME - B A ) MW A A Bl A
. K—5), I H K
#10000000B - fLYFISP/TAP iigéggiﬁgéir/\

#ISP_IAP SECTOR ERASE
B DRI A, O, R AT 4

#46h
: J53%46h, FEI%EBOhS ISP/ TAPA K 23 A7 2%, R IRES 75ttt
#0B9h - £5EB9NJG, ISP/IAP{ 47 R #k fih & A 2

CPUSEFFIAPEIMESE NG, 4 SRS HATIE

NOP

R XIS, CPUZKEE AT IR

LURIERJAT A, Rl F2aFEmc

MOV TAP_CONTR, #00000000B ;A% 1L ISP/ TAPHR{E
MOV TAP_CMD, #00000000B ; ZBRISP/TAPHiT &
MOV IAP_TRIG, #00000000B B 1 TSP/ TAP iy &5 itk &%
:MOV  IAP ADDRH, #0FFh s I MR B T B G ONFRH, 45 7] 4EEEPROMIX.
:MOV  IAP ADDRL, #0FFh s 1& MU HE AR 15 B S0 W FFH, B 1k iR AR
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/NER: (STCHE S HLIKData Flash *4EEPROMINfHES )
INFEAR A ——F N, TR, B XER

TR FF 1 HRE 17 BLY07, R €07 B “07 o anRFETRFFH, 4 A Hik
Ty igte. MRIZTFHARFFH, WAGKENEXER, EHARE “BEER” 47
“0” %ﬂ\j “1” R

P DXHRRR: AT R IXHRRR 7 AWTHeR “0” HErN “17 .

KAWL

1. [8]— VRAB B B TR [R) — B XA, AN A2 (] — IR AS e B8 TOE 3 A s [X, e AN A0 H A
.

2. MR AN IX R —, AR & B IF EEPROM, STCEA FrFlfData Flashbb 4P EEEPROMEL
PRIRZ, E— AN/ GRFE— N5 K2 10uS/60uS/10mS .

3 WRAE— D XA T KBRS, B R BB SO P — A s i i,
FANIA T EAE SR BRI kM ES TCEL A HLIIRAMA, SRR HRBRIEA B X, PR R EE R
FHERE TR SR T BT B EZE X T (AT Ewe, TEETHEMGL) . X
IS A s DXCASE P ) 7 4 K2 Aot (10 8075 (3 (A /a1 HH — DR s R B e

1] R )
1: IAPFRA5ERE, MhEREBLSES) “mn1” 5 “p1” ?
%z A

2: LABHIBIM K JG, T —IRIAPAY A & 7534 35 EL % A6 FIBYfit % ?

‘Aé:: 7\%7 Q%ﬁﬁ‘o
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9.4 EEPROMNIXFZF (CI2RF KL wizRF)

1. CIEF:

:STC90C51RC/RD+ £ 41| ¥ F HLEEPROM/IAP Th AR FE 7 T8 7
I* */

/* --- STC MCU Limited */
[* --- JH/RSTCO0xx R 51 . il EEPROM/IAPIh#E */
/* --- Mobile: (86)13922805190 */

/* --- Fax: 86-755-82905966 */

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

/* --- Web: www.STCMCU.com */
1* R A P AR S B B SRR, e */
1% S FERR o Bl S 2 by A T STOR R B R - */

I* */

#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 = OXE3; //Flash address HIGH

sfr IAP_ADDRL = OxE4; //Flash address LOW

sfr IAP_CMD = OxE5; //Flash command register
sfr IAP_TRIG = OxES; //Flash command trigger
sfr IAP_CONTR = OXE7,; /[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 /ISector-Erase

[*Define ISP/IAP/EEPROM operation const for IAP_CONTR*/

/l#define ENABLE_IAP 0x80 /if SYSCLK<40MHz
#define ENABLE_IAP 0x81 /if SYSCLK<20MHz
/[#define ENABLE_IAP x82 //if SYSCLK<10MHz
/l#define ENABLE_IAP 0x83 //if SYSCLK<5MHz

//Start address for STC89C58xx EEPROM
#define IAP_ADDRESS 0x08000

void Delay(BYTE n);

void lapldle();

BYTE lapReadByte(WORD addr);

void lapProgramByte(WORD addr, BYTE dat);
void lapEraseSector(WORD addr);
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void main()

{
WORD i;

P1 = Oxfe;
Delay(10);

lapEraseSector(IAP_ADDRESS);

for (i=0; i<512; i++)
{

//1111,1110 System Reset OK
//Delay

/[Erase current sector

/ICheck whether all sector data is FF

if (lapReadByte(IAP_ADDRESS+i) = 0xff)

goto Error;
}
P1 = Oxfc;
Delay(10);
for (i=0; i<512; i++)
{

//1f error, break

//1111,1100 Erase successful
//Delay
/IProgram 512 bytes data into data flash

lapProgramByte(IAP_ADDRESS+i, (BYTE)i);

}

P1 = 0xf8;
Delay(10);

for (i=0; i<512; i++)
{

//1111,1000 Program successful
//Delay
I\Verify 512 bytes data

if (lapReadByte(IAP_ADDRESS+i) I= (BYTE)i)

goto Error;

}

P1 = 0xfO;

while (1);
Error:

P1 &= OxT7f;

while (1);
}
/*
Software delay function
*/

void Delay(BYTE n)

{
WORD x;

while (n--)
{
X=0;
while (++x);
}
}

//1f error, break

//1111,0000 Verify successful

110xxx,xxxx |AP operation fail

P 0 L A T R A ]
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/*
Disable ISP/IAP/EEPROM function
Make MCU in a safe state
*/

void lapldle()

{
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 >> 8;

IAP_TRIG = 0x46;
IAP_TRIG = 0xb9;
_nop_();
dat = IAP_DATA;
lapldle();
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
/IClear 1AP address to prevent misuse

/IData buffer

//Open 1AP 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

/IRead ISP/IAP/EEPROM data
/IClose ISP/IAP/EEPROM function

/IReturn Flash data

280 T I L R T AT PR ]
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void lapProgramByte(WORD addr, BYTE dat)
{
IAP_CONTR = ENABLE_IAP;
IAP_CMD = CMD_PROGRAM;
IAP_ADDRL = addr;
IAP_ADDRH = addr >> 8;
IAP_DATA = dat;
IAP_TRIG = 0x46;
IAP_TRIG = 0xb9;
_nop_Q);
lapldle();
}

/*
Erase one sector area

Input: addr (ISP/IAP/EEPROM address)
Output:-

*/

void lapEraseSector(WORD addr)

{
IAP_CONTR = ENABLE_IAP;
IAP_CMD = CMD_ERASE;
IAP_ADDRL = addr;
IAP_ADDRH = addr >> 8;

//Open 1AP function, and set wait time

//Set ISP/IAP/EEPROM PROGRAM command
//Set ISP/IAP/EEPROM address low

/ISet ISP/IAP/EEPROM address high

/I\Write ISP/IAP/EEPROM data

//Send trigger command1 (0x46)

//Send trigger command?2 (0xb9)

/IMCU will hold here until ISP/IAP/EEPROM operation complete

//Open IAP function, and set wait time
//Set ISP/IAP/EEPROM ERASE command
/ISet ISP/IAP/EEPROM address low

//Set ISP/IAP/EEPROM address high

IAP_TRIG = 0x46; //Send trigger command1 (0x46)
IAP_TRIG = 0xb9; //Send trigger command2 (0xb9)
_nop_(); /IMCU will hold here until ISP/IAP/EEPROM operation complete
lapldle();
}
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2. JLYmIEFF:
: STCO0C51RC/RD+ £ 41| ¥ Fr HLEEPROM/IAP Zh Ag AL FP i

* */
/* --- STC MCU Limited */
[* - JEZRSTCO0xX & 41| #L Fr . EEPROM/IAPTSRE */
/* --- Mobile: (86)13922805190 */
/* --- Fax: 86-755-82905966 */
[* --- Tel: 86-755-82948412 */
[* --- Web: www.STCMCU.com */
1t AR P o P A S 5] SRR, oo ees */
P* VAR P h B E RS A T STCR SR KR S - */

* */
;/*Declare SFR associated with the IAP */

IAP_DATA EQU 0E2H ;Flash data register

IAP_ADDRH EQU 0E3H ;Flash address HIGH

IAP_ADDRL EQU OE4H ;Flash address LOW

IAP_CMD EQU OE5H ;Flash command register

IAP_TRIG EQU OE6H ;Flash command trigger

IAP_CONTR EQU OE7H ;Flash control register

;/*Define ISP/IAP/EEPROM command*/

CMD_IDLE EQUO ;Stand-By
CMD_READ EQU1 ;Byte-Read
CMD_PROGRAM EQU 2 ;Byte-Program
CMD_ERASE EQU 3 ;Sector-Erase

;/*Define ISP/IAP/EEPROM operation const for IAP_CONTR*/

;ENABLE_IAP EQU 80H ;if SYSCLK<40MHz
ENABLE_IAP EQU 81H ;if SYSCLK<20MHz
;ENABLE_IAP EQU 82H ;if SYSCLK<10MHz
;ENABLE_IAP EQU 83H ;if SYSCLK<5MHz

://Start address for STC89C58xx EEPROM

IAP_ADDRESS EQU 08000H

ORG 0000H

LIMP MAIN
ORG 0100H
MAIN:
MOV P1#0FEH ;1111,1110 System Reset OK
LCALL DELAY ;Delay
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MOV

DPTR, #IAP_ADDRESS

LCALL IAP_ERASE

:Set ISP/IAP/EEPROM address
;Erase current sector

MOV  DPTR, #IAP_ADDRESS ;Set ISP/IAP/EEPROM address
MOV RO, #0 ;Set counter (512)
MOV  R1, #2
CHECK1: ;Check whether all sector data is FF
LCALL IAP_READ ;Read Flash
CINE A, #0FFH, ERROR ;1f error, break
INC DPTR ;Inc Flash address
DINZ RO, CHECK1 ;Check next
DINZ R1, CHECK1 ;Check next
MOV P11, #OFCH ;1111,1100 Erase successful
LCALL DELAY ;Delay
MOV  DPTR, #IAP_ADDRESS ;Set ISP/IAP/EEPROM address
MOV RO, #0 ;Set counter (512)
MOV  R1, #2
MOV  R2, #0 ;Initial test data
NEXT: ;Program 512 bytes data into data flash
MOV A, R2 ;Ready IAP data
LCALL IAP_PROGRAM ;Program flash
INC DPTR ;Inc Flash address
INC R2 ;Modify test data
DINZ RO, NEXT ;Program next
DINZ  R1, NEXT ;Program next
MOV P11, #OF8H ;1111,1000 Program successful
LCALL DELAY ;Delay
MOV  DPTR, #IAP_ADDRESS ;Set ISP/IAP/EEPROM address
MOV RO, #0 ;Set counter (512)
MOV  R1, #2
MOV  R2, #0
CHECK?2: ;\Verify 512 bytes data
LCALL IAP_READ ;Read Flash
CINE A2,ERROR ;1f error, break
INC DPTR ;Inc Flash address
INC R2 ;Modify verify data
DINZ RO, CHECK2 ;Check next
DINZ R1, CHECK2 ;Check next
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MOV P1, #0FOH ;1111,0000 Verify successful
SIMP  $

ERROR:
MOV PO, RO
MOV P2, R1
MOV  P3, R2
CLR P1.7 ;0Xxx,xxxx |AP operation fail
SIMP  $

i

;Software delay function

; */

DELAY:
CLR A
MOV RO, A
MOV  RI, A
MOV  R2, #20H

DELAY1:
DINZ RO, DELAY1
DINZ R1, DELAY1
DINZ R2, DELAY1
RET

./*

:Disable ISP/IAP/EEPROM function
:Make MCU in a safe state

; */

IAP_IDLE:
MOV IAP_CONTR, #0 :Close IAP function
MOV IAP_CMD, #0 ;Clear command to standby
MOV IAP_TRIG, #0 ;Clear trigger register
MOV 1AP_ADDRH, #80H ;Data ptr point to non-EEPROM area
MOV IAP_ADDRL, #0 ;Clear |AP address to prevent misuse
RET

./*

;Read one byte from ISP/IAP/EEPROM area
;Input: DPTR(ISP/IAP/EEPROM address)
;Output: ACC (Flash data)

; */
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IAP_READ:
MOV IAP_CONTR, #ENABLE_IAP ;Open 1AP function, and set wait time
MOV |IAP_CMD, #CMD_READ ;Set ISP/IAP/EEPROM READ command
MOV 1AP_ADDRL, DPL ;Set ISP/IAP/EEPROM address low
MOV 1AP_ADDRH, DPH ;Set ISP/IAP/EEPROM address high
MOV IAP_TRIG, #46H ;Send trigger command1 (0x46)
MOV IAP_TRIG, #0B9H ;Send trigger command?2 (0xb9)
NOP ;MCU will hold here until ISP/IAP/EEPROM operation complete
MOV A, IAP_DATA ;Read ISP/IAP/EEPROM data
LCALL IAP_IDLE ;Close ISP/IAP/EEPROM function
RET

;Program one byte to ISP/IAP/EEPROM area
;Input: DPAT (ISP/IAP/EEPROM address)
; ACC (ISP/IAP/EEPROM data)

;Output:-
; */
IAP_PROGRAM:
MOV [AP_CONTR, #ENABLE_IAP  ;Open IAP function, and set wait time
MOV IAP_CMD, #CMD_PROGRAM ;Set ISP/IAP/EEPROM PROGRAM command
MOV IAP_ADDRL, DPL ;Set ISP/IAP/EEPROM address low
MOV IAP_ADDRH, DPH ;Set ISP/IAP/EEPROM address high
MOV |AP_DATA, A ;Write ISP/IAP/EEPROM data
MOV IAP_TRIG, #46H ;Send trigger command1l (0x46)
MOV [AP_TRIG, #0B9H ;Send trigger command?2 (0xb9)
NOP ;MCU will hold here until ISP/IAP/EEPROM operation complete
LCALL IAP_IDLE ;Close ISP/IAP/EEPROM function
RET
I

;Erase one sector area
;Input: DPTR(ISP/IAP/EEPROM address)

;Output:-

; *

IAP_ERASE:
MOV [AP_CONTR, #ENABLE_IAP  ;Open IAP function, and set wait time
MOV IAP_CMD, #CMD_ERASE ;Set ISP/IAP/EEPROM ERASE command
MOV IAP_ADDRL, DPL Set ISP/IAP/EEPROM address low
MOV IAP_ADDRH, DPH ;Set ISP/IAP/EEPROM address high
MOV IAP_TRIG, #46H ;Send trigger command1 (0x46)
MOV IAP_TRIG, #0B9H ;Send trigger command2 (0xb9)
NOP ;MCU will hold here until ISP/IAP/EEPROM operation complete
LCALL IAP_IDLE ;Close ISP/IAP/EEPROM function
RET
END
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s~ = A o > o oo Y O Sy
F10E FiFFECLYRT)/ISPHRIZE(IRFR)/MAEE A

10.1 gmiEss/ L dmas R A R Sk 30 it

STCHL Py AL A FH ] ol s 14 /1 S 45 -
L ARARTE (G0 B /1 g s #8 T BLSCHRE, AT FKeil C51

2. {STCHL M1 24 B Intel [£18052/87C52/87C54/87C58 5k Philips[#]P87C52/P87C54/P87C58% 1%,
KO B <regbLh>EI AT o SHTGRF IR T e 27 A7 2 FHSTrA B, B HSRr ik T e a7 47 o fo FH sbit s
B o f50an, S B HT HEPA VR R T Re 27 A7 5 SORFIR D RE 27 A7 28 AL IR bk 75 B A0 R

CiE & bk A5 B
sfr P4 = 0xC0; //8 bit Port4 P4.7 PA6 PAS5 P44 PA3 P42 P41 P4.0 1111,1111
sfr PAMO = 0xB4; 1 0000,0000
sfr PAM1 = O0xB3; 1 0000,0000
shit P40 = P4"0;
shit P41 = P4An1,
shit P42 = P4n2;
shit P43 = P4N3;
shit P44 = Para,
shit P45 = PANS;
shit P46 = P4"G;
shit P47 = PANT,
TCgwiE S bk A
P4 EQU 0COH ;or P4 DATA  0COH
P4M1  EQU 0B3H ;or PAM1 DATA 0B3H
P4MO  EQU 0B4H ;or PAM1 DATA 0B4H

P40 EQU 0COH
P41 EQU 0C1H
P42 EQU 0C2H
P43 EQU 0C3H
P44 EQU 0C4H
P45 EQU 0C5H
P46 EQU 0C6H
P47 EQU 0C7H

s LA b J9PA LUE M T e A A A R 3k 75 W
IR A T Sh R A AF A AE L P RE e RIS B, B AT DA B
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PALEIER, WERPT Ak S EKell CRURGEH T, BT, AT < >t itk

X T-STCHAN 5 KL, AT LARISTCE 77 M swww.STCMCU.com T #FH P B FH i AH 87 2 %71
B HLAA Sk ST Can SRR A2 BT 75 10 SR F DGR BE  ctrl+ F7 & 4K) , STC12 R %1 1/ Lk mf DL
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STCARF H MRS, IX LeAH LI Sk SCAF AT AR “reg51.h”,
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=fr ACC = OxED; //fhccumulator

sfr B = 0xFO; //B Regizter

=fr FS§ = OxD0; //Frogram Status Hord CY B FO E51  R=

Ao

sbit CT = FSH'T;

sbit AC = FSH'6;

sbit FO = FSH'S;

sbit ES1 = FSH74;

sbit RS0 = FSH™3;

shit OF = FSH'2Z;

sbit P = FSH70;

A

=fr 5P = 0x81; //Stack Fointer

=fr OFL = Ox82; //Data Fointer Low Byte

=fr IFH = Ox83; //Data Fointer High Byte -
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J& 44 4.uvproj

o[y || e sremace

AN SRR RGN,

“ s
Han
=1
[ 2o
o BF

1
e win? (¢
e B
REEMN): 1 .

2 prcacew Civpich i3]
- s
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(4) RZ R B 4@t STC-ISP N 44w 2 T H A STCH- 5 MCUTR N #Keil pVision2 ) %+,
FrUATE E—25 [ERAF] 2 )5 &3 IR Bl 4 B0l B2 (OeHEHE , i R BT R, 1% “iEH
WAAHARE” B EHERAE 18 H CPUL#E £ (Generic CPU Database)” i1 “STC MCU#%{
#% % (STC MCU Database)” /M6 15 .

Select a CPU Data Base File Select a CPU Data Base File

IGeneric CPU Data Baze ;! ISTC MCU Databa=e _LI

Generic CPU Data Hase
0K | Caneal |

WA P AR S HLESTC RIS i, WA HEiEkH “STC MCUHHE FE(STC MCU
Database)” , riifi [OK]Y 4%4# ¢ .

‘Select a CPU Data Base File

(5) fE L0 “WPRREEIRE" 54 "Select Device for Target" X i HE, W1 F . B E
—3BHRIRATIE SR T “STC MCU%iE % (STC MCU Database)” ,  fif LAIX B [(IMCURL 5 #5
STCHI'S, F F ol £ 22 0 %4 41) % (Data base) e 4% [ s FH () ELAK B B 5

Select Device for Target ‘Target 1'
v |
Vendor: STC
Device: [~ Use Extended Linker (L¥51) instead of BLS1
Family: [ Use Extended Assembler (AXS1) instead of ASL
Ditaihes Descxistion:
S —
-.[_7] STC10F12XE P

- [L] STC11FOSE
-[[7] STC11FGOKE
-.[ 7] STC12C2052A0
-] STC12C5206A0
[ 7] STC12C541040
-..[L7] STC12C56284D
([ STC1205AR052
- [[]] STC1SF104E
-[[7] STCISFZ04EA
..[7] STC1SF2ER0SE
(7] STC15F4ER0S4

m

e nE |

(6) IEFLF ARSI il Ja, FE e 2l i 2 SR PR e LT 4a AL RE /7 (STARTUP. 51) fin
AFE S, R ERrR. e U] %4, BF2HRHFEs 1R e 5 25 3
FIEAE H s IR AT H e — B0, e 051 %41
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Copy Standard 8051 Startup Code to Project Folder and Add File
to Project 7

ﬁsel_ View Project Figsh Debug Peripherals Tools SVCS Window Help

0 mew.. I F&g&:* A — T TR WeReY MR

I QOpen Ctrl=0 :
Close
1| | save Ctrl=5
i Save As...
@l Save an

WSO A S an N s

.Flk Edit View Project Flash Debug Peripherals Tools SVCS Window Help

LlEug g0 e on ERADEFEGD sae @ 0000 ERA

L8 @8 8 | | Target 1

@47 Target 1

Eer.. |@F80., | 3 Fu.. |OaTe.

Builld Output X
L3
Shaw or hide the project windows Simulation cap

B bR AR S 45 7 1 LI KR, X AT EABE AN P R AR Y T, BN A S S R B
“File” , fENHREFILEF “Save As” IEIUH T, ST EFRK G, £ “SCHR 7 1
AR GRS, AR 4, RN LA EHY . 8, WRMHCIHEY
FiER, WY AN (C) s WRANCHE S WS, Wy RALIN (ASM), I RA A
KNG Wa, By “fRAe” 124l
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(e
( ) [ » sTemey [+ ][ #=srcmeu ol
R~ R H- @

Ban % ) \ )
e 1 1 ] L]

Bl — +1.0pt tLplg +1.Uv2 tluvprej  t1 OptBa  t1_Uv2.Ba
FIR=S k P

& HE =
&, win7 ()
s WE (D)
s 3 (E)

G -

mr&m@:ﬂc ) 5

;A files () -]

o

(8) KN A MBI H . ks “Target 17 R “+7 5, SRJ57E “Source Group 1”7

o |
v X
AKX options for Group 'Source Group 1. Alt=F7
Open File
Open List File
Open Map File
. |€950. | 01 | Rebuild all target files _"_I
¢ [ Build target 7 |
Translate File
5] stop build
Add Group...
Add Files to Group 'Source Group 1'...
Remaye Group ‘Source Group 1' and its Files
a4 Manage Components...
Show Include File Dependencies N
b
Add Files to current Project Group Simulation cap

SRJ5Hd “Add File to Group “Source Group 17 7, @ H 1 T B BT ) S T

Add Files to Group 'Source Group 1’
THERE D | L STC Meu ;] ] o B

FHEE@:  textlC [ na ]

JERBID): [C Sewce file (o) = Close
P
irhtextl.c, FAJE .y “Add” AR
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(9) FEI¥E: 78 Target 1" I ¥ 45 8% $% Options for Target 'Target1' sk i% % 5% ¥4 4 Project
— Options for Target 'Targetl', 3 Options for Target ‘Targetl X} 15 4HE.

.11 —p\és:nlﬂ»
File Edit View Project Flash Debug Peripherals Tools SVCS
NEET

e N EAN /R N

i p\iifs?on!l

Window Hele | gy Edit view

Project | Flash Debug Peripherals Tools SVCS  Window Help

EE= h i
B 45 Options for Target Target1'...

Alt=F7 |

OpenFile
Open List File
Open Map File

4 Rebuild all target files

f# Fi Options for Target ‘Target1' X il HE ¥ 5 H AR AOAE{: 3145

~ Off-chip Code memory

’Opﬁons for Target Target 1' @
Device Targst |Output|Listing|User |51 | 450 | BLSI Locate | BLSL Misc| Debus | Weilities|
STC STC15F2K6052

¥l (MHz): I I~ Use On-chip ROM {(0-<EFFE)
Memory Model ;Small: varables in DATA ;i
Code Rom Size: [Large: 62K program =] [T Use Onchip XRAM (D<0-Be6FF)
Operating system: iNana _-J

I Use multiple DPTR registers

—Offchip Xdata memory

Start: Size:

[

I™ Code Banking

Barks: IZ -

Start:

End:

Banik Area; (20000 (Gx0000

o ]

Cancel | Defaults | Help |

= C| ﬁ = ﬂ Mew pVision Project...
@ & i MNew Multi-Project Workspace...
QOpen Project...
=) et Close Project
-f'_‘| Source Export 3
Manage »
Select Device for Target ‘Target 1.,
Remoye tem
|,12& Options for Target Target1'.. Alt=F7
EPr... @Bn...
T — Clean target
: [£]| Build target 7

Options for Target 'Target1 X 15 HEH 2 ANELIIL, H T %% Device) . HAx (Target) JE .
s (Output) J& 1k, ColgmiEdR)EmIt. AS1miEas)E . BLOLIERL SR YE . i (Debug) @155
FEEMKE. —BEN TG RE, NAHILNFHS A R ERIED

@ HHa A A 1k 1%

Options for Target Target 1
Device Tarest |Output | Listing|User |05t |

STC STC15F2K6052

| BL5! Locate | BL51 Mise | Debug | Utilities |

A51

[~ Lse On-chip ROM (e0-B<EFFE)
FHMOV B #2541k

Use On-chip XRAM (Gc-be6FF)

Compact: variables in PDATA
WL arge: varisbles in XDATA%/

FHMOVX  @RO, R1F-HE

FHMOVX  @DPTR, A5k

[~ Use multiple DPTR registers

P 0 L A T R A ]
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@ FEPARRY X B an b A g R stk BRA W T PR, BROA R GG Hi bk 545 SR bk 2 vk
B ] : Startm\

Il i R SRR Tel : 13922829991 A Jiit v Tel : 13922805190

Butks: [7 =] \Gank Area: [P<0000 IW Ja— L AR UG H Tk N 25 TR b
We | E
BT B i bk BRS5 R bk 2 AR, P AU HAB BSOSO SV R 4a bk AN 25 R bk
[~ Code Banking Start;
e e~y |— D A RIS S A
_®
AARMEI T 48/41% “Code Banking” 15, 4RJ5150 “Bank Area” [E It 4E o
bk, fJ5 2k “Code Banking” BEIU (idAF— @ 2k b m0) , il [#fisE]
IXFERE AR X L af B bk RN 25 R HbhE s e B 4T T .
¥ Code Banking Start:  End 3 Start:  End
Bauks:[2 v] Bank Ares: IWIW —> Bt Mt IWIW
We | 8 wWE | W

© BEAMAHIE. ELREFN BRSNS CHEX) , —E 2R E I, FOVERA A
S HHHEXACRS Y, BT CARE B,

Hii “Output” HIEI, 753 H I Output i IGHE 1 2) % “Create HEX File” & (W1 T~ &

FItoR) s AR P 2 B e 7 A HEX ARG ST CBRIN SO 44 I H S fE 44, AT LAFE “Name of
Executable” {5 EAE T4 AHEXSCAFHI SO 42) iy DifE ] 424045 R E
Options for Target Target 1 |E
Devics | Target Output |Listing|User |05t | AS1 | BLSD Lecate | BLSL Mise | Debug | Uilities|
Select Folder for Objects... l @ﬂﬂahle |l1 )
¢ Create Executable: \t1
¥ Debug Information ¥ Browse Information
V Creste HEX File  HEX Fommat: |HEX-80 E
" Create Library: 1118 [~ Create Batch File
0K | Cancel | Defaults Help I
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T AR P R o e STCHY S MCUBE T4 %%+ IR R -
(1) J33hKeil pVisiond, FFFTIFCELFMIIH, 1~ EFR:

File Edit View Ermed!FLé!'h Debug  Perl als  Tools SVCS  Window Help
H Mew p¥ision Project..

Mew Multi-Project Workspace...
~ Open Project...

-84 Target 1

Close Project
+£3 Source Export »
Manage »
Select Device for Target ‘Target 1'..,
Remove Group 'Source Group 1° and its Files
;}“a Options for Group "Source Group 1'... Alt-F7
| —— Clean target
Build Output
2] - m

Rebuild all target files
Batch Build...
Translate., Crl=F7

E4] Stop build

«

(2) JazhKeil pVisiond, FHATIFCELFHIIE, 7E#E X IEHE “Select Project File”
HREH AR E SO, s LHTIFY, W R EFR:

1 ENWORKZF SEFEET -2010-5-16EEZR0\C\TimerDema.Uv2

() | « 15%51@m12010.8-16 » =0 » C 4| Z=c )
ma v R >~ 0 @
Yo b z ]

EHE TimerDem

B s | i |

= Es L

grg

& BEF
1 )

&, win7 (C)

= B (D)

a3 (E) M

STHEN; TimerDemo.Uv2 +[Project Files (-avproj; “avm |
[ o || = |

(2) f£"Target 1" | #7474 1% £ Options for Target 'Targetl'B{ it 3534 . i 4 Project— Options
for Target 'Targetl', 7 HiOptions for Target 'Targetl Xfi%HE, EFZXTEHEH “Device” T,
wn~ E TR
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Options for Target ‘Target 1'

Device ]Target 1 Output 1 Listing} User

jcst | ast | BLSL Loeate| BISL Misc| Debug | Utilities |

Database: }Generic CPU Data Base

2|

Vendor:  <unknown=

Device: <unknown=

Toolset: <unknown:

[ Use Bxtended Linker {L¥51) instead of BL51
I~ Use Bdended Assembler (AX51) instead of A51

fut | »

-G Aeroflex UTMC |
@ Altium

- Analog Devices

-@ AncharChips

@ ASIX Bectronics Corporatic
@ Atmel

-@ AustriaMicro Systems
@ Califomia Eastem Laboratol
B8 CAST. Inc.

-@ Chipcon

@ CML Microcircuits

w8 CORFRIVER
1 |

Cancel

I | Defanlts= 1

A LA B I P FH 1) 160 4% a3 CPU (35 2 (Generic CPU Database)” , 4 = i
RIS R HLOSSTCHEE FpiL, U5 SE SOV Ao P PR e 2 i /2, LA A L LA AP B

(3) HZ A& B STC-ISP T # g f2 1. L STCH S MCUR N £ Keil  pVisiond () 1% % %
(BINJ7 0 E30) , FrAkiy “Device” TUHI ) “ Database (4 ) 7 A A~ T hrik 5l “ il
FCPUZ#E E (Generic CPU Database)” 1 “STC MCU## 7 (STC MCU Database)” , 1~

I

'Options for Target Target 1'

Dewvice lTarget 3 Output 3 Listingi User

|cst | 451 | BLSI Locate | BLSL Misc | Debug | Utilities |

Database: iGeneric CPU Data Base

=]

Vendor:

<unknowns

Device:

Toolset:

<unknown

Generic CPU Data Base
LTl ) STC MCU Database

[™ Use Bxtended Linker (L%51) instead of BL51
[~ Use Extended Assembler (4X51)instead of AS1

+ e ASIX Hectronics Corporatic
ol e
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8 ki ikt “STC MCU%HE Z2(STC MCU Database)” , i i€ & BT 78 22 S A ¥ &
Y| ZRIEFEE TR B R EALRS, F E TR

"Opﬁons for Target Target 1'
Device | Target | Gutput | Listing| User |05t | 451 | BLSI Locate | BLSL Misc| Debug | Veilities |
Database: [STC MCU Database =

Vendor: STC

Device; STC15F2KE052 [~ Use Bxtended Linker (LX51) instead of BL51

Toolset: CH1 [ UseEx #E1] instead of &51
----- £ STCIDF1ZXE - 2051-based microcontroller with 1T{1-clock) High-Speed Core, -
..... £ STC11FOSE Up to 42 |/0 Lines, 3 Timers/Counters, 3 PCA Timers,
_____ £ STC11FBOXE | |Buildin up to 35MHz oscillator,

£1 STC12C5206AD

60K bytes flash ROM, 2048 bytes data RAM,
On-chip EEFROM, 2 UARTs, WDT, ISF/IAP, A/D, CCF/PWM

.
]
E
g

Help |

Defaults i

SECRE R AR I 7E 0 A7 (51 oo MCU B AR T ST S MCU, 4323k F P B i Bt 47

B AR T .
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10.2 USBRYEXHL/B#l T T EUSW/USW-Mini/U8/U8-Mini

UBW/UBW-Mini JzU8/U8-Minijg — K AR EZRIAL T &AL N4 T — 1R 1 gm e TR R4,
Hodp, U8ZwAE LA pSVILAMIIVIE, 43l hUs-5V & U8-3.3V. USW/UBW-Mini k& U8/US-
Mini {2 F 35 B AT 52 5 STC H A 45358 & 5 IMCU, FlashE 7 2% [A] FIEEPROM% s 2% [A] A~ %2 R
il SCEPAHE AN ARLEE H STC A R A

STC15W4K32S4 Z %)

STC15F2K60S2/STC15L.2K60S2 % %

STC15W201S £ %1

STC15W401AS % %)

STC15W404S %7

STC15W1K16S % %)

STC15F408AD/STC15L408AD % %)

STC15F104W/STC15L104W £ 71|

STC15F104E/STC15L104E

STC15F204EA/STC15L204EA

STCI10Fxx/STC10Lxx £ %1

STC11FXx/STC11LxXx % %)

STC12C5AXx/STC12LE5AXX £ 4

STC12C52xx/STC12LE52xx % 7

STC12C56xx/STC12LE56xx % 4|

STC12C54xx/STC12LE54xx £ 41

STC12Cx052/ STC12Cx052AD/STC12LEX052/STC12LEX052AD % 41]STCI0xx/STC89Ixx £ 4

JSEAIL T B L AT DR it B i B A 0L T AT N AR, ATR T E A R AR . AL
TEMR AT SCRE A BIEE . TN ERER S LA PR I S AR s 2 M D RE

UBW/UBW-Mini T £}z U8/U8-Mini T EL [ 524 B F T2 i o
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N EDUBW L 14 1 s 1 & A K UBW-Mini 14 1 5z T ] :

FoEX
TZEM8N

EIREHE
HEEN— | DRSE S EmHIUIN-M8N

o
7

B HI0S ANHFREHFSS
TR

- USWIETH & i1 i
HATHIU8 &4 T B34 ﬁsvzﬂ%mssvz LR, ASCLIUSZR I ESV T A
%1, lejUSE’JBVI (U85V)Eﬁ£}iﬁlu/&us MmuﬁﬁE&ﬁl

(U8-5V) N

i

HEEN— | DREFEmHIUIN-8N

E@EER 210§ aNYFREE

IFEBNITRRE

N i ' ) 3 i
. U8-Mini IE % If]
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FANEF T B — LA 5 T AR AR, .
(1) Pk AMUSBERZ (U RN KUSB-Microi#fzsk (W FEAFTIR) -

R BUSBZ A ml KR il T USBINGREL, FIAHOR B 82 FHUSB AL FL IS RE 65 T s . 1M
TiH b2 LB 5 B I Sk A USBZE,  PYBH R K1 5 350 FEAR K CanUSB 2 4 (1) B
5.0V AT, 4ffiH 45 USBLE 1% 3 UBW/UBW-Mini/U8/U8-Mini, F|F-AT &bk b 1 e & o]
REPEEI4.2VELE AL, M FECES T EADRE M LRI ) o

(2) UBW/USW-Mini/U8/U8-Mini 5H I RGuiEH A N #iEHe4k (RIUSW/USW-Mini/U8/U8-Mini L5
PR B B AR HLEERELR) . T B ATR:

USW/UBW-Mini/U8/ USW/USW-Mini/U8/ F P & 5545 USW/USW-Mini/
Us-Mini 51 )" 24 % Us-Mini%s 1 )1 48 U8/US-Minifit i [y bk
kT At L 2 At e R 2
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10.2.1 A& % T T B USW/USW-Mini/U8/U8-MinitIREhFZEF

UBW/USW-Mini/U8/U8-Mini F 2% {8 Fil T —IFCH340f USBIH & 158 FH 5 Fr o X BETT L
0 AT 6 H 4 B0 S — 2 USBIE #3147 R AR (AT FICH340R1 L 2 USB
B T, AT 2 BB T B AR o BREDER Y AT LT F i, Wy bl 2

&
X,

1, FahRIZEUSBEIELHL/ AL T & T 2EUSW/USW-Mini/U8/US-Minigy Ik shiZE F

TESTCHIE Jy Wl b8 fE B FISTC-1SP N #8544 F3) T IRahfE R, KRBl T 3%
. UBZafE#tUSBEL B [IKZ)  Chttp://www.stcmcu.com/STCISP/CH341SER.exe) . Wk |- %
STC-ISP R #HAKA_ (3K sh Mk 4 B i :

BT | EEirsats | TEOS (b
[ BRAERFEEE TREELERN TS

Eﬂgﬁliﬂﬁki%ﬁak#hi L] STC.—IS_PFﬁﬁEﬁ%ﬁﬁ: | EE AR bR AR R EE |
B RS AR, R SIC-LSPECPEVE. 82K ; T

YR / BB ) EaE  NEA *SICIEE /22 T ELisiR EU/ AL TR
/Brummnien s BHRIEHE 10000 {EFENE S

= T B = o
sl Kl SR | || SV (5.0 V <] FaimeE
LR AR B TR (ot i (] AR/ TR TR B BT e

I ASTCE| B SRR IE RIS T IARSTC Soh

e e ] R AR SR BT A e

= =2 STCEIEL - n ey
'&mﬁﬁﬁnﬁg*ﬂ?gz%ﬁﬂ;ﬂ? g%‘ﬁ e LBk e sl iy
FreTIRe ey R R RSTC, B +STC-TSPAL{VE 821 [ Hustus-syT-sHERARM T HES LS |
P BISTCRR S *STC-ISP¥n{VE. 52 ; = o R R
BTG EE RETAMSICISTos s *SICLSEirs ean \Hnieay e AR S )
LPRIR, FESMPEL, — A M E—ahE $SIC-ISBAREEVE. 52 VB, UT i T8
BAR FR—30, STCHE B RIS 0 <R +SIC-ISPéREbve 518

ESESBRFESSIR), #RSICISRIREE— +SIC-TSPEVE, 51 —
005>, STCHIAFSIEE FYESHAS0005T HE SR ¢ SIC-ISPYEPEVG. 50 TS Ei sSERE |
RS R tessTC, BAND AT s : : .
i SR SRim AP Ll | wmwcuEm | [EEeem| =EuR[E®
BRI oo, (HE PR #SIC-ISPYEVE. 788 FErTHE S EF st

o *STC-TSPR{VE . 78 :
SHoBISESIT R B e [ S B E O ESA S TS

WEHFEFF FEEIAN )G, HEENEG AT IF2T, WO EPURI S, sl 7
B AT IR B 3l %A UK E)

Lieaik ik
bz o M CH3 41 SER.INF] v
= 'WCH.CN
EE |__ USB-SERIAL CH340
I 11/04f2011, 3.3.2011.11
Lk

|

DriverSetup @

\i) MR
T2 A T2 T e N I B R 22 3
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SRIGHF] STC 3LIUSB 1% 22815 USW/UBW-Mini/U8/U8-Mini T Z i 7E 3 i, 3T
FEDG P W0 45 RS, o B2 NI, 4R A 8L “USB-SERIAL CH340 (COMX)” 1 15 %5 »
AR RUBW/UBW-Mini/U8/U8-Miniv] LLIEH A 7o Wi FE s CINFEIRI R, 55 a6
NG

L REERS
THEO REQ BFW
m e 2E A

[+, DVD/CO-Ron 3EzHE3
[+ IDE ATASATAPT $5isa
[+ W SRS
¥ v BiEIEENER
- W0 Ccm AP
S USB-SERTAL CH34D_(COMIST>
o FTEMTERO (LT
~ BfiEO ©omn)
o rE
| i
e BE
| @), B, METERLITEE
W ) BATE TR RS
& BB SERS
| H9 FsiEhoss
| § RHEE
B BAF

|3

+ [ e e

*

|

A Iﬁ)ﬁﬁﬁﬂﬂSTC—ISPTﬁ?MﬁFHﬂL, PEFER R S AR B S AR N P R DS,
TEIFIR 5 sTease (ve.82K) (REmEE: 0513-55012028) B

BP0 AUS | TAP1SF2RE1S2 | 2 letng [Aute -]
BOE (comts BEEE
BEEHE fom - T—
COMS 3
E Rt
e Fori
. rComs
=i p ot
B T2 comt 1 I_é:‘ b
COoM12
‘Fj B COM13
i%ﬁu&cnm? i -
FUGRRSE 10000 IEFE0NEHE S
S-YCCHItHLE Leasgaintia
[ s/ T TRt e Bras K e
[ R RS S A B S e
B T-335vs/ T T B =R iR
T Ei/T T EAUSHEEBIE:, Hak

st us-Svy/uT-sYiR B OB T
st/ us-av/T-3viR BB TR EEG A

[ womgmTHES |

302 38 O R T AT BR A 7 Sbl: 0513-5501 2928 / 2929 / 2966 f£E: 0513-5501 2969 / 2956 / 2947



STCO0C51RC/RD+ RS H HLIERT B 77 I3l :www.STCMCU.com  HR % #:QQ:800003751 STC — 4= BfiR KIB05LEL ML kit 4 )

2. BENRKUSBEIEHL/ Bt T3 T RUSHIIEENIZEF

5 FH PR AE F I STC-ISP R &4 V6.85K % DL FfiAs, TFTFFi% STC-ISP T ## 4: ihf
B4 1 2RI A HL T UBW/UBW-Mini/U8/US-MiniBR S 2 5 (1) 2 35 15 0L, 518 e B IR AN 8
¥, RS AR RSN FE T I B R G H 5%, SRR B — i 1 UBW/UBW-Mini/
U8/UB-Mini T 23 F /Cf Hoddi b if, <> B R 2~

o H T I fF 1 S

B RIS S

gy
&
2 E ERE RS T

USBZ. 0-Serial

(V) mEEMEETEEE ) RKE . FRER
i KA.

(\ M@Jﬁﬁ?an&f* Exﬁ ("‘éli) 13)
BHE FRE T

@[ wE |

e “HBh A () (1) 7 100, JFad UF—22 ) #24l, SHInF mim:

HEFEZE®EE, FHE. .. .
3 USE-SERIAL CH340

a7 -

F I8 ES R T PR A ] KBl 0513-5501 2928 / 2929 / 2966 f£E: 0513-5501 2969 / 2956 / 2947 303



STCO0C51RC/RD+ RS HIAETT  HARSZFRFRISE : www.GXWMCU.com Il 3 R 37 457 Tel : 13922829991 HJF 4 Jiit i1l Tel : 13922805190

TERE N R B an R X i ME A, agrh [98R4k%2] -

t} IETEA B 2 A
USE-SERTAL CH340

IR Windgws‘ﬁ'ﬂﬁmllmj ffﬁsﬁiﬁrﬁﬁ Windows XP
BUFEE . (EiFRAT T TIERES. )
HETEHRN S VLT R R%ETE L EE.

Nicrosoft FEEBA S b w3 , IR
F - LIZES AT Tindows HEFEMLEIMEA.

o nrgzo |f BlEES )

RGUE TG B B 23S, T EIPR:

EAFRELE S
HSIEERRE: . iSHg. .

3 USE-SERTAL CH340

AN
_

EERBRGTES FEHIHTE , UBERRET
B

304 I ESA T AR AT MHL: 0513-5501 2928 / 2929 / 2966 f£E: 0513-5501 2969 / 2956 / 2947



STCO0C51RC/RD+Z 51 LT HLIGES B /7 ki :www.STCMCU.com A 32 #$QQ:800003751 STC — =B K HIBO5LH Ji WL L4 7

LA BT i,
e i RO RS

s [5ep] 2l

TR BT AT

3 USE-SERIAL CH340

EXEEE., ERE “F” .

ZEFEEEMT TSRS

Z I, UBHIIKENAE P H B %A 58K T -

IR, S ATRER AN

O s e
= e Bt BEW
& g 2

= S EEE )
i, FHIA
N s
- HETER
«- G AP
+ & PR ESTBR

@ i
AR
RERAREER
REEE

o B RS TRRER

BqAW FEE W

TN 2R WL —H

EEX
-15lx|

+- . IVD/CD-EOM 3E=0S8
+-Z) IIE ATA/ATAPT 1THI3E
+ ol SHFERR

- mﬁ&ﬁxb%‘%

y Lﬁ”lurnlil (CoML)

¢ HE

2 mmag

= 88

O, B, NTTRES
RETE TS E5
dé BRET REEsS
5 FEAEIE
) FEE
o BTE

F-F-F-FH-E-E-E-E -

BT O

P 0 L A T R A ]

HHl: 0513-5501 2928 / 2929 / 2966

f£E: 0513-5501 2969 / 2956 / 2947

305



STCO0C51RC/RD+ RS HIAETT  HARSZFRFRISE : www.GXWMCU.com Il 3 R 37 457 Tel : 13922829991 HJF 4 Jiit i1l Tel : 13922805190

TER: AR AL FSTC-ISP R EEAFI, JEFRI 15 U2UE R 5 B R A & H 5, 40
TP

5 STC-ISP (V6.B2K) (#EFEiE: 0513-55012928) Efwwn

RIS | TAPIST2KE 152 -] Bp Auto ~|
E20E [couis =) 9 |
RIERIE S ‘b~

COMs 3

At come

bxoo00 cowt

Dx0000 come

= — CoMLo

BRAN T $5/ comii
oMz

— o COML3

BH

iﬁﬁu&,cum? =
BGIESE 10000 {EFHEREE S
S-VOCHIEAE (5.0 ¥ ~| Feasimeid
[l s TR s BT e,
[ R VA T $ioa il o aase BT it
B T Easve, 7 T B #FiHAA
T #hus/ i T B fussiEsROSEE, Hivee
[ Busnivs-svamr-sviiBARN TR EIESS |
[ BenssvirsrEs AR TEIEES |

| w/EdL TR

o
| e | [zmam | EEEEY

Vg R TH A EIER BRI
(] 4 B B e R T Ha s

306 I ESA T AR AT MHL: 0513-5501 2928 / 2929 / 2966 f£E: 0513-5501 2969 / 2956 / 2947



STC90C51RC/RD+ R G H S HIAEFE B J5 W43 - www.STCMCU.com R % #QQ:800003751 STC — 4=Bkik KJ8051 5 i L i+ A
10.2.2 USBEUELHL/BRHL T2 T EUSWHITHREN B (INi& I ARM1007T)

AN H T MR YR KRG L, ELBES/ISPR %
RHIVEAIA SHUSW LA Ky o £ 2 H R e BEREP3.0/P3.1/GNd, TELEETNSPHE, FiF

FRHLAIP3.0/P3. LA EHE BT A HoAth e it b5

UNMAT BRI 254t H) S-Vee «———
(ANHF, #:h) S-P1.1/P3.3 ——— S-P3.1 iRz MHLAIP3.1)
(R, #%#) S-PLOP3.2 ———— d Gz
L 2 R4 A T Bl ) User-Vee —4 @ @ @ @ 0 0 ® | 5 5 UBW-Mini T IR A — AUt &
AN, HINRESUSWARR, T2 JoB e,
HEAVEEAE A 2E . UBW-Mini T E M %
{Y NRMB 50, XK B VT T AT ) !

-P3.0 GER M AP

LG
PR s

USB-Microf 14—
FFUSBIE 5 F it e,
41 FL i USB FL I AN 8
HhZEVHLE L

USWEE BT 2R G Fi S 4

L USW L T 2%
EFECPUHL R 1% 5

USB#z 1T, HTUSBi#{s
Fuflb e, Qi USBHEIAT
g, HhEVH AR

B E A
THR TR A
EBITR

e Etll s
BeH R

"<
S/ N AR
WO NN

IWl

L»ERROR CBRRfE9)
L—» OK (JKIHES)
—— EOT (Mf55)
Start (JFUR{E5)
RENTF % L Gnd (#iZk)
mIEEO: WARARM MR, AR B0E R LERUSW R EHR I P 24 .

UBWEE i R A2 1R 1 - ﬂi?ﬁ%ﬁWWI/\, A HCA I UBWIE PRI, 75 2242 R Shas s xt
UBWHI L& b AT 8 GER: AUeR BB/ N #B0E #6451 ERsIF R 21T+ T A
BrED .

AT EAPIEFRE: JHEHNL T Bd%H. B PCRBHLCS T FIUBWHR F, SR )5l
THOERLK N P RGUERESIUBW,  FHZ T R I JTaa BEAL T 30 R B i & Sr E
THE T B A

B/ TEOEEED . X USWIN R R B AR 24T T, wad e ik 3 T ek sh 271 2% T
FEfEAL, Rt USWRT H bR it AT R Iy, W R SR sh T Ik sh 2o s Y P R e Ak
AP RERZTTRIES S LD

BER R/ kRO 2 THEH B shberL/ 2wl AT B sh B il o

P8 S TR AR HHl: 0513-5501 2928 / 2929 / 2966 f& ¥ 0513-5501 2969 / 2956 / 2947 307

Faora
[N




STC90C51RC/RD+ R HLHLAETE  H AR SR M3 : www.GXWMCU.com Il AR 37 34 Tel : 13922829991 F 4 Jift i) Tel : 13922805190
10.2.3 USWHITELEXHL Tk A5 EA

10.2.3.1 EFRSH EERETFUSWEE S+ FUSWIE IR IR T7E S BEHL TN 88035 R
245 P S TCHR {3k (19 USBE 432 2 46 USWIE 432 HL I, ﬁhﬁﬁﬁHmFﬁDTlﬁﬁTE’Jﬁﬁﬁ%

B
T

A B
------------- ] [ 3K — ]

BATHRS P |
i, 0 |
E B e | . T ——
R T - EEETECRES i |

SRIGTEFISTC-ISP R A AR /7 I, 7ESTC-ISP T & A A Hh i £ IE A (1) 5 115 (USB %%
O JE) mﬁl?ﬁﬁﬁdﬁﬁwT%%T%?ﬁ

e e
RIS [Tap15H4KE 15 by R \sﬁw&emzlamﬁIxeuﬁauﬁl,ammIﬁmﬁﬁm”i .|
ERO-VSE-SERIAL CH340 (COM3) ~7 ™noon  GH o2 oo oen e 77 EF 79) F4 3T AE 78 7R 8D 10 64 e

A — s ek L 2F 72 GA BE 6D 6D 51 48 EB
BIGRHE | 2400 REE bt U EL 2 TUSH L [D A2 €2 6C BD 17 6D RR 82 1IF "2
AEfaiht

Fﬁﬁﬂtr IR G s s o6 o0 aEs B

be0oce (VBB FEERN S A%, G [ 50250 6 o8 01 3R A8 e
Dz000 [V FRSEEPROBE SR | RERONTT(Y e T HRE 784 A1 135 7F 59 14 91 2F 70 P8
= T = N« ||| TOUTTOR U5 ST EE EU DS 9551 1A 57 F4 35 3D 04 43 2F 4D 7
Hﬁ:ﬁ[ ﬂRmTﬁ kﬁhﬂ Fﬁﬁ“ LI 00080h 43 B8 Fé& FF A7 1E 36 3R AF 14 1R 44 F7 &R BE RF CcH

N
N | 000%0h €D CB 24 CO 07 FB C9 57 60 1A CO D7 3A 22 CC 43
R i e T SR IUA/ Ui SR LA T N 0D F7 6E 18 BF 9D 7C 13 CO OE

N Dc g Za
B/ ITHRTEEE A PR AR 1 @FE%B’J% [1%5| 44 51 56 5C 10 E7 4B 2E 94 DO BB ._
Jooco

BB AT A TR R E (150 - 2E 89 81 AB F1 D5 00 BD €0 6A 84 .
000D0R CD 05 93 7C CE CF 5C 57 10 33 56 5C 65 6 53 E7 24
¥

RAFRHE 000 IEF4EAIE 5
SVCCRIAIE (50 ¥ 7] EAm 05 5 +] ||| (oo s F 2 s dzas 1o oo e 4
e = ety 0 TSN VLD ST R
L R TR AR S e
T
i TS0 T T Bt

[ Busis-svT-sAEE AT BEETE | ST .

[ ﬁusw,*US-avm—aﬁiﬁ%giﬁiﬁmﬁ ) /E?%%%%z”ﬁgﬁl -
/ £512KE Flas
& = ol

(CrEEE >|| B | =EEE

[ mwcszn | [z EEEE® -] =

I E:ASTC-MCU-Document IR & RS EISTC-FE. . \hCS95-drive bin -
S B FHT A E S R T i [enmEiEE| [BnReEs ERinEas] FRTE fmia o

< i | 3

ISR eoezt  {adn ever [ EEVER || maRE || REdiE |

ok BRI BUS )

ET

IAP] 5W4I{E|1 54

308 38 O R T AT BR A 7 Sbl: 0513-5501 2928 / 2929 / 2966 f£E: 0513-5501 2969 / 2956 / 2947



STCY0C51RC/RD+ZHH T HIIEHE B 77 I3 :www.STCMCU.com  HR % #QQ:800003751 STC — A¥Ri K 98051 8 i WL Bt 24 7]
45 BHEHA S T BRI AR 545 B UL A A EEFlash I AH RS 2, 387 O IR A il 21
USWT# T A,
NEREREF, UBW NE T A L4 LEDS DAl ST fii U oR . FEGERUE, # F#
By, MAALEDZ: AR5, [FIRS K 5 N8R, M4 LED A A5,

W B A ISTC-ISP R 8Bk ft “STC-ISP (V6.85K).exe”  (ififfif f & STCH
77 K stihttp:/iwww. STCMCU.comH STC-ISP N 8 FUEE 1 58, 9 Z0 @ UOR P 78 B 5 I ifihttp://
Www.STCMCU.comH 8% B B A A D o

10.2.3.2 BirSHIBE AP RS %R USWH BHUBW I HE e Bt 1 T7E 4L BX A T3R5 AR

B oAl H STCEE It FIUSBIEFZ L USWIEHZ Fi i,  FRIFUSWIEIT FEZk S5 P R4 B b A
WUAER:, &7 AW N EAR:

SRJGAEFISTC-ISP R # K {1 F#AR P I, #ESTC-ISP T &3 1 Hh ik 4% IR (1 £ 11 5 (USB#%
BT IER), e R 30gnfe] AR THaafE 4 h 2.

T [ O T R A A KBl 0513-5501 2928 / 2929 / 2966 f£E: 0513-5501 2969 / 2956 / 2947 309




STCO0C51RC/RD+HF . HLIETE  BARSCRFM G : www.GXWMCU.com

IR S 5 Tel : 13922829991 A i i) Tel : 13922805190

) STC-ISP (V6.82K) ($5£5E1E: 0513-55012028) EMwww.STCMCU.com (EA3#50Q0:800003751) - STC: £EE48180..| = | =

LS (AP 1SHeB1Se -] Slingt (huto ~ | [ BRI (s BaTIAE | SOBT X1 GESE [GHER [ B8R ¢
S0 {TE5-SERTAL CH340 (COM3) ~H 13 00000h [ DA DO B0 6C 77 6F 79 F4 31 AF 78 7A 8D 10 64 % - |
: = 00010h AE D3 32 F7 E& 37 CA 2F 72 6A BE 60 &0 51 48 88 12 |
BiEmpEzon SHHE (1482000 | | gggaon 22 BD 14 £ 48 EE FD 22 C2 6C BD 17 €D AR 92 1F "2
Andattht 00030h DB 74 65 BC CB D2 61 A5 23 18 €O 26 D7 00 73 F3 B
Deoo00 [ B EEENR 00040h  CE 48 53 A2 E7 49 10 BO R4 BO 2F SE 01 3D E0 AF &
: 000S0h  3& C3 B3 A8 31 G0 2E BS 04 6F 1C BF 95 8D A2 FD  :5§
D000 FERREEFRONE X 00060h 50 38 93 2D OC A3 27 94 A1 13 7F 59 14 91 8F 70 P8
= AT | B 00070h 95 34 68 B0 DE 4B 51 1A 57 F4 35 BD 04 4B 2F 4D 2h
PR | LT EEHE%@JE% 00080h 43 88 F6 FF A7 1E 36 3A AF 14 13 44 F7 6A BE AF  CH
(B e R ERRE ) N 0000 6D CB 84 C0 07 FB C3 §7 60 1A CO DT 3R 22 CC 43 xd
: EEs oD DC 0D F7 &E 18 BF 9D 7C 13 CO 0E .

[ e/ mREEsrmoENtEENE | \4 P I A Y e |—|75| 44 51 56 5C 10 E7 4B 2E 94 DO BB ._
B TE TSR E (15~ e T ED 2E 89 81 AB F1 DS 00 BD 60 6A 84 ]
e GHIT S LG e e 2
L Tl 000E0h 59 OF &6 FB E7 CO F7 3D 2C C5 12 E2 DS DD 4E C5 Y.

S-VOCH R E R (0.5 = +| P 2B5 1E BB 10 C7 07 C6 .}

Oems TR roare | A Sl PR B e me e

P g i TS |

BETe T =raY E gl a = ; ,

AN T 28 e/ T T A AR KR 63920 4uEsdn seFeM | of i ?
8 SRR/ 1 T B ST ISR S AT, 35 - Lzges |l | e, )

| ﬁwwfus—svfwsvi%@%iﬁii?ﬁﬁ W=z BE=R ,
[ uen/m-sv - SRABA S Egg*'g% B 1
= = £012KE Flas:
SRS BoRIE B RRE &U8er5zij3|
- fﬁéﬁéﬁ\] ﬁéﬁrﬂ}smcsm
THARE > Bl sERE i £5 1ot

[ wmmcusm | [EEcmn| SSEREH -

VIR HAAPE HEH B R
OBt Eitas R T Ha s

245 BME A TR BRI RRAS 5 5 8 DL K AR lash AR (5 SN, 2R B IE Rk I 21
UBW F# T H.

TEEERET, UBW N T A EM4NLEDZ DU AT R iR, FEGe)a, & T
By, WANLED 2[RI 5. FIRK; & FERIE, WANLED & AR

E:AWSTC-MCU-Document \HNIFIEEE R EINSTC-FF AT, . \hC595—drive. bin

SRAREE| [SARERD [ERANERE] ViEns mows o (B

A P B AR [l STC-ISP R ##f4: “STC-ISP (V6.85K).exe” (ilFtI B &= STCH
J5 W stihttp://www.STCMCU.com A1 STC-ISP #3458 3, 3 20 a3 WU P 8 B 5 I sk http://
Www.STCMCU.comH N E i B R A TR A D o

310 I ESA T AR AT MHL: 0513-5501 2928 / 2929 / 2966 f£E: 0513-5501 2969 / 2956 / 2947



STC90C51RC/RD+# 4 HL A HIARFE B 77 M : www.STCMCU.com  # R %7 $#QQ:800003751 STC — A BRI K B051HE WLttt ]
10.2.4 USWHIBRHN L1 A iR
10.2.4.1 BiFSE iR ETUSWEES S 3@t USBIEHER i A USW L B 1 TR AL T2

5 FHUSBZE USWA I BEAT B ML F 3120 B8 a0 -
(1) {8 FHSTCHR AL HIUSBIE R LI USW T B ERE B s, 2 T &

()

8

.
'©
LAY
-
=200
=1
=3
e
NE
Rloy
=

(2) 1EISP R #H I A“STC-ISP (V6.85K).exe” LA iR A+ n N B TR i L AT W &
ﬁ STC-ISP (V6.82K) (34£F:%: 0513-55012028) Eﬁww STCMCU.com !E*MBDOODS?S]} — STC: 2FREAH80.. [ = | & |

EE IR 1T
£ P4 B S LTRFIER4KE 154 = uto - ’*‘J TS Rsas vz | BOEE | reilfiEa® [ERies | malinted
S0 {USB-SERTAL CH340 (CON3) < | TN 2Es Fs [ -
‘DL'J# =

X T oy B ) THUSW 8
seavaiin = awammimm < 301040 BRI EE S

5
i_gﬁiﬁm = 00 i e oF BF 08
o l’iﬁﬁ;‘ﬁﬁi}ﬁﬂ% i (I FTFIE i ; ood 2 TIPS FERRIK ,g 02 05

.

N R

; SOR 13 C3 94 EE E5 13 94 03 40 ER E4 F5 13 F5 14 12§
D000 APEERRONE N FTFFEEPRONSE £ Q00FSK ) 7% 12 A0 67 80 DD ES 12 C3 94 GA 40 GAES 12 /=
@ BV E/ |himat | hl | | 00070 F5 09 80 03 75 09 10 E5 12 75 FO 0&  u?
e BREMERSH [T || o0 64 25 o 0a 75 05 11 E5 11 75 £0 0n 24 F5 0C £5 2
e TEE TR R no0soh 11 75 FO OB 84 85 FO 0D 75 OE 11 ES 08 75 FO 0R  .u
ﬁiF'izFiTiféJ ﬁ&?gi?imﬂ_ 000AGh 84 FS OF ES 08 75 FO OA 84 85 FO 10 22 3F 06 5B 47
FEbRUS/ T e 2R TR IR S R 000BOh  4F &6 6D 7D O7 TF 6F 77 7C 39 SE 79 71 00 40 76  OF|
R TR TR SR (15 - ooncoh  1E 70 38 37 SC 73 3E 78 3D &7 50 37 6E BF 86 DB .p
i 000DOh  CF EG ED FD 87 FF EF 46 01 02 04 08 10 20 40 80 3
4 . Nzl
HEEHIRIZAE 10000 }Eiﬂl Tl AR RS FERBIUSW T 00 D& 93 F4 FF 12 01 52 74 08 25 15 F& 22
S-VECHEALE (5.0 ¥V =] Foihuwyer ww » v uuurun  ee wu uu AD 93 FF 12 01 52 D2 CC €2 CC 05 15 E5 48
[ T TR R s E P e 00100k 15 €3 94 02 40 03 E4 F5 15 22 CO EO CO 83 €O 82  .§
[ClERslit TR S BiRG At [ i | »

BT HEE T SRR ||| . _ =
R CISP s SN | Rl FET
T s/ T ARSI, Fee ECEEE R

[ Buere-svnr-vid B AR R aEEns |
[ Huenim-sv s AR TGS |

s/ UTRRAN T EE RN
[0.561°]

et EERER | B SRS R, R L
[ wwwcsan | [Em/mmm | =STm[E® ] HlfE R AT =
. E: \STC-MCU-To cument VA ANGIE E SR H ASTC-FF 7. . \hCS95-drive. hex

[ S TS A T B S T s [ERnEEE [srREEy| fusnEss| VERS fnis 8 [EE)

BRIEE, RONIEHUSWELY) L

[1.888"]

m

MIEESHETERAF MHL: 0513-5501 2928 / 2929 / 2966 fE 3. 0513-5501 2969 / 2956 / 2947 311



STCOOCSIRC/RD+ RS HLIT LT B A SHF I3 www. GXWMCU.com IR 55 Tel :13922829991 5 i Tel : 13922805190
I E PR, BAE SR, A N BT N s Y AR AR 5% 1 v B e TS O HE)
UBW Rk T H .

BT P BB R AR I STC-ISP R # @5tk “STC-ISP (V6.85K).exe”  (iFlINt B & STCH
J7 Wk http://www.STCMCU.com 1 STC-ISP 4 5 2F (1 B 3, s ZU e W ;P 76 B 7 sk http://
Www.STCMCU.comH N E i B IRAS TR AFEAE D o

(3) P BAR A HLW T BRI 7 R EUSW R8T H, a0~ B s
B R T
r

O B
--------------- [ X — ]

=

S B 1] s s — |
Ao — A PR RS ]
- EEEs AR AE ]

—

S B 1T 1 s s — |
A5 B0 0 1T 1 s — |

(4) SRJE 1T B LS R, BIAT TR BEAL T 2

| 3% FUARAUSIATE, TREABAL PR |

THEARES, UBW N T A L4 LEDZ UM AT MR R . FEGE)E, & M
s, WANLED R IR 52, [FIRK; 35 NECRIEG, MANLED & EASE.

312 I ESA T AR AT MHL: 0513-5501 2928 / 2929 / 2966 f£ 3. 0513-5501 2969 / 2956 / 2947




STCY0C51RC/RD+ A FI L) HIAE ™I 77 W3 : www.STCMCU.com  # AR % #$QQ:800003751 STC — 4=#RIF K AI805LH [y LI T2 7

10.2.4.2 BfrtSH BB P RS SI4EZEUSWH RIS USBIEIEH i A USWHL B 1 TR AL TN &

{5 FHUSBZE USW M T E4T BT T 2P BRI F -
(1) d FHSTCHRAE FUSBIE R L B USW R #AERE R el i, R 1A

(2) FEISP R # 4k H“STC-ISP (V6.85K).exe” LA I il A izl F &l o= i 25 B3k AT 1 B

A P B AR A [ STC-ISP R # #fF “STC-ISP (V6.85K).exe” (i B & STCH
75 W tihttp://www.STCMCU.com 1 STC-ISP R 4 84 10 5 8, 5 20 e W 48 B 7 sl http://
WwWw.STCMCU.comH T 8 5 B hUAS IR 8K A4 D

ﬁh STC-ISP (V6.82K) (EEIS: 0513-55012028) E@ww STCMC m FERISQQ:800003751) -- STC: 2HEAHE0..[ = |[ 5 |

R IR
| B ETRPIS B 154 P futo ¥ ”E' E G 8= | BOEE |reil(RERE [ TREEE [ Eal i
&0 E-SERTAL CH340 (CON3) ~|[43# || [ooooon 01 &3 FF FF FF FF FF FF FF FF 02 01 0O E4 F5 L=
4 S 00010R 15 43 BE 80 53 89 FB 53 89 FC 75 &C A9 75 B8R 92 |
BRI | 2400 Z BEEFE | 115200 Z 00020n D2 A9 D2 8C DZ AF 75 12 0B 75 11 3B 75 08 3R 12
i_;!é‘iiﬂiﬁ — 00030h 01 2F 12 00 67 E4 FF 74 09 2F F& A6 07 OF BF 08

Inn 1' #T-):Fﬁ]:ﬁyﬁ: J 000400 Fé E4 F5 16 30 00 FD C2 00 05 14 E5 14 70 02 05
N i \

i |

R

: —— szrJh 13 C3 94 £ ES 13 94 03 40 EA B4 F5 13 15 14 12 7|
0000 FEFREEF RO A FTHFERPROIMGE {4 o MR €7 80 DD ES 12.C3 54 GR 40 GRAES 12 /%
@ﬂiﬁ‘ﬁﬁﬂsﬁm ek b onomh F5 09 20 03 75 09 10 ES 12 75 FO 0A w2
i ARIEEESE | T o e es £o on 75 0B 11 E5 11 75 F0 o 84 TS 0C £5 2
; T 00N90h 11 75 FO OA 84 85 FO 0D 75 OE 11 ES 08 75 FO OA  .ul
T EE s TR e k) B
Fﬁpkﬁ;ﬁf?] ﬁ&?g’{?iﬂim_-r 000ROh 84 FS 0F ES 08 75 FO OA 84 85 FO 10 22 3F 06 58 4@
FERRUB/ T E 25 B (LD B4R 000BOh  4F 66 6D 7D 07 7F &F 77 7C 39 SE 79 71 00 40 76  Of
R TR T SRR 115200 00nCOh 1 70 38 37 SC 73 3E 78 3D 67 50 37 6E BF 86 DB .p
000DOh  CF E6 ED FD 87 FF EF 46 01 02 04 08 10 20 40 80 3
[ o4iml ) N
BAVRERE 10000 ABFAEVE S gy o (0 R 4R FIUSW 00 De 93 F4 FF 12 01 52 74 09 25 15 F2 22
S-VOCHiHAL m J:Eaj_hm“:u v v uourun ke wu uu AD 93 FF 12 01 52 D2 CC €2 CC 05 15 ES &
I EmE TS TR S A E T e, 00100h 15 €3 94 02 40 03 E4 F5 15 22 C0 E0 CO 83 CO 82 .B
IR N N e e = e = e [ m ] b

BALT SRR/ T SRR || | e .
BRI USP faai ssek | igiER || BSRE || REiHE
T AT T AASE R TEEh, Frev l I e

[ Hueni-sv - SRR AR TSRS |
[ Bwere-swar-i S ARN T EEEns |

ST AL T R A

it EERE | iR SRR, FoR L
[ wawcsmn | [EE/mm | =S B 2N R =
T E: ASTC-MCU-Tocument A AIEHEE S ENSTC-FRET. . VhOS95—drive. hex

[ SEFSEES E S TS [(SARER| [shREE)| KRENERS| VRRS mmitg 19

BRI R, RIRERUSWIY [

[1.888"]
[0.561%]

m

T 38 [ G T A PR A HHl: 0513-5501 2928 / 2929 / 2966 f& ¥ 0513-5501 2969 / 2956 / 2947 313



STCO0C51RC/RD+ RS HIAETT  HARSZFRFRISE : www.GXWMCU.com Il 3 R 37 457 Tel : 13922829991 HJF 4 Jiit i1l Tel : 13922805190

W EE PR, BRARSE UG, A N BRI R A A AR 5% 1) 8 LU T 2 K E
UBW & T A,

(3) RIGMEANERLER N, KUSWF R T AUEA T R% (BFRRRAHD R B R
W7 HERGEER, FHL T B PRI AT, BVRDT A AL T

|22 TP 2% Lt BA AL |

TEMERET, UBW N T A ERM4NLEDZ U ST M i R, FEGEm)E, & T
By, WANLED 2[R 5. [FIRK; & FERI, WANLED & HA

314 I ESA T AR AT MHL: 0513-5501 2928 / 2929 / 2966 f£E: 0513-5501 2969 / 2956 / 2947



STCY0C51RC/RD+ A FI L) HIAE ™I 77 W3 : www.STCMCU.com  # AR % #$QQ:800003751 STC — 4=#RIF K AI805LH [y LI T2 7

10.2.4.3 BB HEB AR RS S|4 EEUSWHIBITRA PR RS 4 USWHE FHI TR T3
(1) B STCHEAE [P USBIEHL 2R USW 4k o £ 2 L fing, R &

(2) FEISP N #H B A STC-ISP (V6.85K).exe” L L A s un T [&1 o 1) 20 SR AT 5 .

EEVOH T FH BB A KISTC-ISP T # i {1 “STC-1SP (V6.85K).exe” (iRl f & STCH
J5 W stihttp://www.STCMCU.com A1 STC-ISP R &R B A4 i 58 3, 3 20 a3 WU P 8 B 5 R ik http://
Www.STCMCU.com " £ 55 5T A A I3 AFAE D

ﬁ STC-ISP (V6.82K) ($5£515: 0513-55012028) Eﬂww STCMCU fﬁvﬁmmomsvsn -- §TC: 2HREAHB0... |- |- B3]

*‘E%IE%E’J
Ll TS P ko ’*'4 EL SR %= | BOMF | seirthminE | mpne | Easint
:fm) B-SERTAL CH340 (CON3) <[ #2# || [ooooon 01 63 FF FF FF FF FF FF FF FF 02 0L Ok E4 F5 [, »
: = 00010h 15 43 BE 80 53 89 FB 53 89 FC 75 8C 29 75 84 93 E
BT | 2400 v BEEHE U500 v]|| qo0o0n D2 A9 D2 BC D2 AF 75 12 0B 75 11 3B 75 08 3A 12

ﬂ.;‘!ﬁ‘iﬁ’dﬁ — 00030h 01 2F 12 00 &7 E4 FF 74 09 2F F& A6 07 OF BF 08

et o (R (CiFiRmatt | 00040n  F6 E4 F5 16 30 00 FD C2 00 05 14 ES 14 70 02 05
3. B 15t ——— 0S0h 13 C3 94 E8 ES 13 94 03 40 EA E4 F5 13 FS 14 12
T ERERF RO A fTFEEFRONRE || | 0od P 7F.32a" 67 80 DD ES 12 C3 94 OB 40 OA ES 12
AR BT/ | ERhrER T4 ||| 2007 FS 09 80 03 75 09 10 E5 12 75 F0 0&  w?
e B——'| | oooeon 54 &5 FO 0A 75 0B 11 E5 11 75 FO OR 84 F5 OC £5 3

4l

o |

Ry R

il

]

al

ST TR E T 00090h 11 75 FO OR 84 85 FO 0D 75 OE 11 ES 08 75 0 0A  .ul
FHF'&F%T?ZE%J ﬁ&?g’{?imﬂ_ 000R0h 84 FS OF ES 08 75 FO OR 84 85 FO 10 22 3F 06 5B 4
FERRUE/UTRE 22 PRI (LIS AR 000BOR 4F &6 6D 7D 07 7F F 77 7C 39 SE 79 71 00 40 76 Of

AT TSR SR 150 - 000COh  1E 70 38 37 5C 73 3E 78 3D 67 50 37 &€ BF 26 DB .p
Sl 000DOh  CF E6 ED FD 87 FF EF 46 01 02 04 08 10 20 40 80 35

i o04iml ek SR
el TR e . R RS ARRD R 4R FIUSWH 0o DE 93 F4 FF 12 01 52 74 09 25 15 F§ 22
SVECHHELE (5.0 v~ J:@.i_ iy e a vuurun  ee wu uu AD 93 FF 12 01 52 D2 CC €2 CC 05 15 E5 48
[ BB T TR o f e e E AT e, 00100h 15 C3 94 08 40 03 E4 F5 15 22 CO E0 CO 83 €O 82  .%
[Tl rRueliin, TR B BTG H i [ m | b

RN T #i28vs/ 1T T B 1EFiHER By = - =
fom oom i s [ RER || BaRE || REbus
T He/T T BASHE SR ONEEY, 2 laie B Risdiin

[ B E-svAT-sHEE RN FEEEGE
[ Buens-svAn-svg B AR T EERGS |

VBT AN TR EEEEED
[0.561°]
ik EEWE | B SRR, 'R L

[ maweviam | [Emamm| EEAH Hels © R Hi)
T a_—, E: WSTC-MCU-Document A IR SRR HR W STC-FRRT. . WhOS95-drive. hex

[ B SR B T H e S ERASEE| [SARE SRENESS| VRRE Aoy 13 [EF

RoRMER, RaGERUSNRY

[1.888"]

m

MIEESHETERAF MHL: 0513-5501 2928 / 2929 / 2966 fE 3. 0513-5501 2969 / 2956 / 2947 315



STCO0C51RC/RD+ RS HIAETT  HARSZFRFRISE : www.GXWMCU.com Il 3 R 37 457 Tel : 13922829991 HJF 4 Jiit i1l Tel : 13922805190

IR EERP IR, BEE R, R BURIIN IR P ARRD AR ¢ i % Bk TS ) 31 E
U8 N#E L HE

(3) RJE# FRF I OERUSWS P R4, 8% T B sl G Tr, BIa] i
BEAL %K

s FE PR P2 B L
(S R b (EEABEEL.

1” -

E—

SR, B RS L PR

PEG

TR, UBW T A ERANLEDZ DU ST i AR . THEGERE, B T H
By, MANLED 2[RI 52, FIRK; & FEKM, W4ANLED & AT

316 I ESA T AR AT MHL: 0513-5501 2928 / 2929 / 2966 f£E: 0513-5501 2969 / 2956 / 2947



STCY0C51RC/RD+ A FI L) HIAE ™I 77 W3 : www.STCMCU.com  # AR % #$QQ:800003751 STC — 4=#RIF K AI805LH [y LI T2 7

10.2.4.4 BB BHAPZS 5| & EEUSWAUSWES R R A& G (B TR TE
(1) B STCHEME [ USBIEHL 2R USW 4k O £ 2 L fing, W R 1

(PR
0.4

(2) {EISP R #H4“STC-ISP (V6.85K).exe” LA I it A Fh #z 4 F B B 1920 SRt A7 4 &
AR PR BB RROAS (IS TC-ISP T #3 f1 “STC-ISP (V6.85K).exe” (il B ESTCH
77 Wk http://www.STCMCU.com s STC-ISP R 4k 4 1) 5 87, o 21 8 U 48 B 7 W sk http://
WwWw.STCMCU.comH I & 55 3T RRAS 3 AR D

a STC-ISP (V6.82K) (SEFEI%: 0513-55012928) SR, smg}cu c%%ﬁ,f?vk:mmsvm - STC: ZFREAMEO... [ |[- B | S
T gy

BRATHAMEFEHETI
[ SBF S B e T e

B A\STC-MCU-Document NG EEE SR \STC- 7. \WO505-drive hex

B qu E‘s““ms‘ e <) 1Y | SO | e AR | R e
SR B USE-SERTAL CH340 (CON3) ~|[ 38 || [ooooom 01 63 TF FF FF FF FF FF FF FF 02 O1 OR E4 F5 [ »
: = 00010h 15 43 BE 80 53 89 FB 53 89 FC 75 8C B9 75 8B 32 .G |
BEERE200r] HEENE [U5000n]| | gog20n D2 29 D2 8C D2 AT 75 12 0B 75 11 3B 75 02 W 12 I
ieha it _——— || 00030h 01 2F 12 00 67 E4 FF 74 09 2F F@ A6 07 OF BF 08 ./
h m%' AT ( f17iersiE 9L | 00040n  Fé E4 F5 16 30 00 FD €2 00 05 14 ES 14 70 02 05 &F
R i3 S~———|1Ngosth 13 C3 94 E E5 13 94 03 40 EA E4 F5 13 5 14 12 .|
ﬂxUUUU FFREEPROE A $TFFEEFRONE £ \ghﬁsb\z "R 6720 DDES 1203 94 (AMOGAES 12 L/
: T E T | BEEEER > 1| | noo7on 4~ F5 09 80 03 75 09 10 E5 12 75 FO 0A w2
SBESAD) BATH/ /T | ERhiEE | T 00080h B4 85 FO OA 75 OB 11 E5 11 75 FO 0 84 F5 0C E5 21
e e L oo0soh 11 75 FO OB 84 85 FO OD 75 OE 11 ES 08 75 FO 0B .u
FHFEF%T?E?IJUSEUTEE?EIQ{%MM 000ACh &4 FS OF ES 08 75 FO O 84 85 FO 10 22 3F 06 5B
FEbRUG/ T it 25 AR FDQANL T R 000BOh  4F &6 GD 7D 07 TF 6F 77 7C 39 SE 79 71 00 40 76  OF|
s AT I 115200 noocoh  1E 70 38 37 SC 73 3E 78 3D &7 50 37 6E BF 86 DB .p
kiﬁiigﬁﬂ;ﬂ—ll;fiojm?ﬁi:?\ 000DOh  CF EG ED FD &7 FF EF 46 01 02 04 08 10 20 40 80 3
L .ETﬂtTg!EH%M hD RAKF|USWH 00 D2 93 F4 FF 12 01 52 74 09 25 15 F& 22
S-VCCHiHE m tEELhJuucu o s v uourun ke wu uu AD 93 FF 12 01 52 D2 CC €2 CC 05 15 ES &
AT TR S Bt R, 00100 15 C3 94 08 40 03 E4 F5 15 22 CO EO0 CO 83 CO 82 .%
[Cem sl Tz i S B e, [ I | b
A, T #35ve,/ 7 T B i FiHER y : -
HFRFE D1EFH tikadn ASAEH | GidiEF BEE #7728
ETEs T TRRUSHER MR, Fzk l I I )
[ Bet/E-svr-sag R AR TEEERE | B e . e =
e SRIMEE, TR~
B/ T A, TR A Az [1.886"] L
F [n 5811 =
T#i/ e ik EBIEE HEAERIN | BErlEE, ®5R i
[ wwcumn | [Emmmn | ESTE[E® o HeE 2N B =

[EREER| (ShReRn FRs0ESs] MERE sty 1 [(#T)

P i [

G THRAH

SHL: 0513-5501 2928 / 2929 / 2966

f£¥: 0513-5501 2969 / 2956 / 2947




STCO0C51RC/RD+ R A FHLFREE  FARSZHF MG - www.GXWMCU.com I AR 32 5 Tel : 13922829991 Hiff & Jii |11 Tel : 13922805190
IR EERP IR, BEE R, R BURIIN IR P ARRD AR ¢ i % Bk TS ) 31 E
U8 N#E L HE

(3) SRJa 1% T B )7 sOERRUSWS P R4, IR B Rl et T Iakar, #E
THEMRAL T, mas i 2% LR/ JTEIE, TR PR IEXITE:

SWEECEHET
J i e

TEEERET, UBW N LA ER4NLEDZ U ST MR o, FaGEm)a, & T
By, WANLED 2[R 5. [FIRK; A T ECRIE, WAANLED & HA R

318 I ESA T AR AT MHL: 0513-5501 2928 / 2929 / 2966 f£E: 0513-5501 2969 / 2956 / 2947



STC90C51RC/RD+HFI M A LIRS B J7 M3k :www.STCMCU.com  HiAR$#7QQ:800003751 STC — 4Bk K HIB05L L HLI i A Al

10.2.5 USBEYEXHL/Br#l T & T HUSHITHEE /4B (USHIN i’ I AR TH1007T)

NIHBASV L BB, PR 4HU8 T H 11 & - s 11 J I Re

R PAER T RS0, TELBER/NSPH 4
J%EREP3.0/P3.1/Gnd, 1ELEHETENSPHY, HiEx
B HLIIP3.0/P3. LR B BT i Hofh £ | 35

(M ATHLE ] R#4i0HE) S-Vee +————

A H, #H) S-P1.1/P3.3

(R, #%#) S-PLOP3.2 ————
L 2 RS A T BltH) User-Vec —+ 0 @ @ @ . (X S ehk ) O tHUS-Mini T, H ik
I *”Wﬁ ANUSLRN, ThEe 5USHI

-P3.0 (GEEMALIIP3D
S-P3.1 GEEMAHLIKIP3.1)

{FHE% %F“ ﬁl‘ff%deRMB 50

mfEiE
T ML
PR
40Pin
B R
USTE 7 &
TR 2

DBt At [ ‘
2 T L gﬁgﬂﬁ Eib%i XXX X
S N i ]
%ggii i oA A Ls ERROR (4igf= )
e N L » OK (FIhfEE)
J%iﬂa)jfiﬁ [N EOT (EEE ;ﬁ)

Start (FFUR{ES)
PRI R L Gnd (&

WIEEO: AR, AR T B0ERLERUS T EIRANA T 25t

USEFh RGGAZ %t M THURUS LA, A WCARIUSE FFI, 5 254% T iz sx U8 &
RO RBATER QEE: LAk R T 8% 0 RS R Iksh BT TR .

AT EA PIEFRE: THGHNL T8z . | ePCORIRALICH TR EIUSH I, SRS
BOERL M P RGUEREFIUS, FH2 R IR A BN AT T AL R 3 CRRR B B B & SR TT 4R
TS .

S/ T EOEFIEO . X EX USRI 1 AT T 2 ﬁ%%&mﬁ%%mﬂﬂﬁiﬂl
PrAb, S IELUSXS B bR AT B R AR, W R RHR BT RIREh BB P R P Ak . (4R 3D
TFRERTT iES % EED

BEIGRIL/ ENIEO: 2 THEH E S BeL/ 2T B Sh 2R K i 1

P8 S TR AR HHl: 0513-5501 2928 / 2929 / 2966 f& ¥ 0513-5501 2969 / 2956 / 2947 319




STCO0C51RC/RD+ RS HIAETT  HARSZFRFRISE : www.GXWMCU.com Il 3 R 37 457 Tel : 13922829991 HJF 4 Jiit i1l Tel : 13922805190
10.2.6 UBHYTEZ&EAHL %5 A1 AR
10.2.6.1 BirtsHEHERE TUSHIEES K EFH HUSEIZE AN TEL B T2 AYik Af

S FSTCHE A HIUSBIZE T#J%HUSJET%%HU, ﬁhﬁﬁﬁ)ﬂﬂ#ﬁuﬂgﬁﬁrﬁ’]ﬁﬁﬁéf
U8 I STCMC

Ty E S L
A X — ]

S B B ] g s — |
s i | =
A el 5 0 B |

A 7 | S AT AT
B T i SRR

—

S B B ] g s — |
S 00 B 1] g s — |

,m):?'f)iﬁSTC ISP R A BAZF IS, {ESTC- |SP?&W¢EP@MEE@E@$ M5 (USB#%:
E O M), sl [NEREY LAl FF I fE Lk R k.

5) STC-ISP (V6.70) (SErEiS: 051375501_2925) Bl STCMCU.com (FRETIAIQQ:800003751) — STC: 232 A#80... || El [

S AL | TAP1SFZRE1S2 v | S (auto ~ )| BEIH |SOMT | il HBE | SEOREF | R/ OGS | SErEE < 0
I e T sonos ol 011w 12 01 on g5 B0 FE 1Z 00 ED 95 80 FD 1z [] A
nmmnE( o] WeeE wme o] | S/TABRITET ez mm e
{edf it BN, EERERUETE bs an e 1z o0 Bp s 50 12 ue
Dx0000 [V EREREAE NeAREsrE ||| RS %, TSI poep s g0 F7 12 00 ED 75 50 .2
Beoo mpmmongaE | wgon ||| S FRRIK S s TF 12 00 ED 75 0o DT 12

17 | B T #h/ues = IEH b 00070k 00 ED 75 BO FE 12 00 ED 75 BO FD 12 00 ED 75 EBO .
Iﬁé_iﬁ)d H‘Eﬁj]ﬂ Ut 00080k FB 12 00 ED 75 BO F7 12 00 ED 7§ BO EF 1Z 00 ED 7.

T/ T TR om0 <] N 0009075 B0 DF 12 00 ED 75 BO BF 12 00 ED 75 BO 7F 12 uf
i o 1z 00 ED 75 CO FB 12 00 ED 75 0O .4

H R PR R T lve i a2 LU B T30 JEPEIERAMI S 15| a0 E 12 00 £D 75 40 FD 1z 0O ED 2.
FERRUR/UTHRIZ 28 th I A (R R 000COR 75 &0 FE 12 00 ED 75 40 F7 12 00 ED 75 40 EF 12 uj

. " - 000D0h 00 ED 75 A0 DF 12 00 ED 75 A0 BF 12 00 ED 75 &40 L&
B Hted 1-1000000) 10000
RERYTH A ARENE o ! 000E0h  7F 12 00 ED 75 CO DF 12 00 ED 02 00 06 E4 FF FE ..

BB THIEEEEE 911 5 \
[ U T T A R A A e /’ s R/ L[S0 G e e e
e I {
BT EEIE/ T T
RS/ T A
J5UEN1B-5V AT -5V Ak

< 2
R mze | geledn | ssoek || EeiEwm || moEe | BERE

R ESETa

LN -
TOAE D Wk
L L BERIRGEELA IR IE B RN IERUS I TH |
&~ BRES TAPISF2KE1S2
CTFERED]| i e ERiEERS: 0.4.E
~ S H BT
[ whnovsm | [iEamm | SEEHpER - v

ST A E ST C:\Documents and Settings'KailyiMy DocumentshIOWE\STCISFZRE0SZ-DIF40. hex

[ BT RFE R T HA S [ErmEEs| [FrnE s [ERTERS| FRTE At e

320 I ESA T AR AT MHL: 0513-5501 2928 / 2929 / 2966 f£E: 0513-5501 2969 / 2956 / 2947



STC90C51RC/RD+# 4 HL A HIARFE B 77 M : www.STCMCU.com  # R %7 $#QQ:800003751 STC — A BRI K B051HE WLttt ]
25 BAE GG H R 8O IR A 515 B B AN Flash A B A5 B, Ros B IE e I 2]
USF# T K.
FEMEFEF, USTF#E T A LM4ANLEDS L ST A En. NG, & FEk
i, WAANLEDZ RN 55 AR & FER, W4AANLED A3 A 5.

B P B AR IR STC-ISP R ki #cff: “STC-ISP (V6.85).exe”  (ifffil B = STCHE /7™
ufihttp://www.STCMCU.com 1 STC-ISP N g B A4 B8 5, 24 7 76 B 77 W sfihttp:/iwww,
STCMCU.com I #FsoH A IR D

10.2.6.2 Bfrits BT P RS54 EEUSH FHUSTE IR AN 1 TAE L B ML TS 2 AV L AR

S HISTCHR AL MUSBIE S AR USKE R i,  FRRFUSIEIL R4S 1 R GEH H AR 7 pL
MR, ERTT AT B PR

SRIGHEFISTC-ISP R 8 N #AR /T I, #ESTC-ISP T &AM rh e £ IE A (¥ 5 115 (USB %%
CHINE/R IRl Qe T S EIRIDI R R Ao

T 38 [ G T A PR A HHl: 0513-5501 2928 / 2929 / 2966 f& ¥ 0513-5501 2969 / 2956 / 2947 321




STCO0C51RC/RD+ R FHL T HLAETE  H AR SR 5 www.GXWMCU.com IR 37 5 Tel : 13922829991 #F 4 Jit i1l Tel : 13922805190

5, STC-ISP (V6.79) (S445555: 0513-55012928) Ewvw.STCMCU.com (FFATIAQQ:800003751)  STC: SEEARIS0., (1ol |

8R4 FIS [ TaF 15F2EB152 ~| glp (e »| BEEH | BOBF | GEBE | EORRE | B/ | EREES ¢
BROE s N 24 | | oooooa 01 LF 12 0L OC 75 80 FE 12 00 ED 75 80 FD 12 []. ~

— 000lOh OO0 ED 75 &0 FB 12 00 ED 75 80 F7 1z 00 ED 75 80 .
SEAFE (115200 »|  gpozon  EF 12 00 ED 75 80 DF Lz 00 ED 75 50 BF 1z 00 ED 2.
00030h 75 80 7F 12 00 ED 75 90 FE 12 00 ED 75 90 FD 12 u€

B 2400 i

ACHE

D0 [ SRR THEERfE |  00040n 00 ED 75 90 FE 1z 00 ED 75 50 F7 1Z 00 ED 75 80 L%
- : : 000SOR  EF 12 00 ED 75 90 DF 12 00 ED 75 90 BF 12 00 ED  ».
00000 FPREEERINE NEEITTE | ooogon 75 80 7F 12 00 ED 75 C6 EF 12 00 ED 75 €4 DF 12 ur

I i ﬂﬂﬂT?jﬁfUBfUT = P Y Qoo70n 00 ED 75 BO FE 12 00 ED 75 BO FD 12 00 ED 75 BO -
ﬁ'ﬁ:ﬁ)‘l |ﬁF§j]l] Fﬁ%ﬁ.l 2 000s0n FB L2 00 ED 75 BO F7 12 00 ED 75 BO EF 1Z 00 ED 7.

TR TR RS E ™\ 000%0h 75 BO DF 1z 00 ED 75 BO BF 12 00 ED 75 B 7F 12 uf
SEE: \’—', 1z 00 ED 75 CO FB 12 00 ED 75 CO . &
[ BEAERETHEUATREEL RN TS JEFEIEMEITH 05 40 FE 12 00 ED 75 40 0 12 00 ED 0.

| BERRUS TR 22 AR A PERATL (SR AR ] ooocoh 75 AD FB 12 00 ED 75 AD F7 12 00 ED 75 40 EF 12 uf
¥ 5 5 QoOpoh 00 ED 75 A0 DF 1Z 00 ED 75 A0 BF 12 00 ED 75 A0 ¥
. Bopet 2

BEBHL SRR AR (1-1000000) 10000 OOOEQR  7F 12 00 ED 75 OO DF 12 00 ED 02 00 05 E4 FF FE

R R LT FEF H8A1a 5 (Fh-163l) 5 - TN N CBC 0L Fs BD FA FS OF BF %
! v P b /! ol SR ] la E7 02 01 OC 75 80 FF 75 ..
7

3

[ Rl T s B b e, P 5

B P/ LB || e momn| et sooet | [ emw | memt || BEEE
i o LB e e, st

[ ﬁwwﬂu&svﬂm%v?ﬁﬁi@ﬁﬁ | ~

[ sk ue-av -3V AL T A ](
| o =

GTERTERE | | g SRS BN ERUS R |
y 4 SR H S TAPISF2RELSE

BElttE$S: 7.1.45

C_ B/ 21k EERE
EIE R A HETT

[ wwwuan | [Ememn| ESURER L >
T C:\Documents and Settings'\Kaily\Wy Document=h IO \STCISFEER0S2-DTF40. hex

[ S B B SR T A S [ErmEEE| [EnmET [ER0RES] VRFS st e

245 BHEAAE 4 R B A RS 515 B LA S A EEFlash A RS B, 387 B IE BiAs il 2
UST# L E.

FEAEFET, USTH LA EMANLEDS DL ST MRS m. FTEEmRGE, & Pk
I, MAANLEDE AR . RN K 5 FERIE, WA4NLED A AR,

B S BT (ISTC-ISP R #4%k 4F “STC-ISP (V6.85).exe”  (ifFHIN B & STCH 5
stihttp://www.STCMCU.com ' STC-ISP & A4 SE BT, SR ZLEE M 7 4E B 7 W slihttp:/lwww.
STCMCU.com™ | & 5 f i A B B4 D

322 i ES R T AR AT SHL: 0513-5501 2928 / 2929 / 2966 f&¥: 0513-5501 2969 / 2956 / 2947



STCY0C51RC/RD+ A FI L) HIAE ™I 77 W3 : www.STCMCU.com  # AR % #$QQ:800003751 STC — 4=#RIF K AI805LH [y LI T2 7

10.2.7 USHYBR# T~ & & A i)t BB
10.2.7.1 BARSHE B ST USEES S HHi@iT USBIEE iN 44 US i B TR L TN 2K

fil FHUSBZUS AT 2EAT ML T B 22 SR U T
(1) A FHSTCIEMEAIUSBIE L LR US T BABCEFL B BN, 40T &«

(2) FEISP N #H B A STC-ISP (V6.85).exe” A_E A #2240 B Frm 120 BRidtAT B E -

Bl STC-ISP (V6.79) ($4E578i: 0513-55012928) aﬂwwwsmmcu com (aaﬁb_mn]qqmoooysu STC: 2R AA1R0... L[|

TP ERAE F
8RS ERFTEF2Kb 152 = huto _iﬂ%&-% A5 OpREE | EPHEE | ER/0E/EE | EREiteg <
FBEPE[cons ZAE= s _— ay o 2n_= PP miz [ a
" A

ﬁﬁﬁ%ﬁ%ﬂ:ﬁﬁ%ﬂﬁﬁm F# T AUS L [ep 75 a0

P orclanmmmal 82 Gmum—— | gy, EEERARERNIN 00
4 1z ue
mes o " HTEETE 3 & U‘J«l I‘ﬂZS‘EM 7590 L&

EN ugﬁﬂﬁwb T —— g a0 b oo ED ?
00000 %B%EEPRDM% A= | $TFFEEPROMET DF 12 u?
LT == R KA ggg;g; gl
BB THA T ERN SR 090N e

(<R AER R T s R R | D00 ED 75 AD FE 12 00 ED 75 A0 FD 12 00 ED 2.
RV TR S RO L o e DODCOR 12 00 ED 75 A0 F7 12 00 ED 75 A0 EF 12 uf
e 5 = e QooDoh AD DF 1Z 00 ED 75 AD BF 12 00 ED 75 AD = 1
1RE;MﬁT§kﬁ*ﬂgﬁﬁﬂ§f L0000 DODEOR ED 75 CO DF 12 00 ED 02 0D D6 E4 FF FE ..
BB TR AR ] (0P 164 5 000FOR 0D BD 00 01 OC BC 01 F8 BD F4 F5 OF BF 8

[T TR Bt Nt ey ‘ BE 03 EA BF E8 E7 02 01 0C 75 80 FF 75 .. _
[Tl R P A e v 3

B, T #t28 v u T B {# M iHEA

E T #ve/ T T EANSHE RO, HEE
Husr/Ue-5vAT-sVE B AR TH SRR
Hust/Ua-3VAT-S R E AR TR EIEEE

U/ TBEHL T2
Fr | [ somE
[ twcisr | [Eeoey| ESEE[ED o  BRHER, £RIHEE
TS €1 \Documents and Setting 1" 32 BRIM TCISF2HE052-DIF40. hex
I B B e s R TS [ronaes| [sraamn| ERenEas) FRTE At e w5

T 38 [ G T A PR A HHl: 0513-5501 2928 / 2929 / 2966 f& ¥ 0513-5501 2969 / 2956 / 2947 323



STCY0C51RC/RD+ RSN HLIERT B AR SRR - www. GXWMCU.com Il AR 52 F5Tel : 13922829991 B 4 Jii [ Tel : 13922805190

el EEIRD IR, BREERUGE, #5 N BT R F P ARRD AR OC i 15 B AR R Ak #U8
T# LAY,

B P B R A ISTC-ISP R #i#1F “STC-ISP (V6.85).exe” (i B 2= STCHE 75 M
sfihttp://www.STCMCU.com - STC-ISP N &R A BE 37, 52U W 7 72 B 5 I sk http://www,
STCMCU.com™ F #FoH iRA IR D

(3) HK AR A AL R IR 77 FTEUS TR, R EFrR

-fﬂ%@ﬁﬁ
I

P R
L]

£ o P B g0
gg@%gﬁ%ﬁﬁ = 5 4 1 0|
| Empim e i

I B R T |, =
i 5 I B O i — |

(4D RJE1 N N E RS ERA TR, BRI IFER bl T 21
y 1 CH

|45 F ARG IATE, TFUBTRAL F 3 |

TEAFAEF, UBT#EH T A ER4ANLEDS UM DT MR EoR. NEREmE, & FE
oy, WAANLEDZ RN 55 AR & FECRI, N4AANLED A3 A 5.

324 38 S R TAT PR A A SHL: 0513-5501 2928 / 2929 / 2966 fEEH: 0513-5501 2969 / 2956 / 2947




STCY0C51RC/RD+ A FI L) HIAE ™I 77 W3 : www.STCMCU.com  # AR % #$QQ:800003751 STC — 4=#RIF K AI805LH [y LI T2 7

10.2.7.2 Bfrts A PR %51 &iEEUSHIE T USBIEEH i A USHEEE 1 TR A T &

{5 FHUSBZE US M AT B WL 2R B U -
(1) fFHSTCHEAEIUSBIE B LM US T 4 i B 2 i fini, W1 R &

k.
-
Fi R nses as > ow = @t iy

(2) {EISP R AF“STC-ISP (V6.85).exe” UL _E A 3% i N B B )20 BR AT Ve B -

B S TS (STC-ISP R #4% 4 “STC-ISP (V6.85).exe”  (ifFHIN B & STCH 5 M
vlihttp://www.STCMCU.com 1 STC-ISP T #8K -HITE B, 5 ZUEE A P E B 7 W skhttp:/iwww.
STCMCU.com™ R # 58 iRA AR D S

2 STC-ISP (V6.79) (S5&71%: 0513-55012928) EﬁmvaTCMCUcom @R EFEIQQ:B00003751) - STC: SEREA#180,. |- [

JEPEIEHA IS

% AL S TRFISF2KE 152 huto ¥ T«L! 7 Fe S TR | EPHER RRI/OME A | B ¢ Y
SO cons __~|[ 3§ | | ooooon 0L 1F 17 01 OC 75 80 FE 12 00 ED 75 80 FD 12 []. &

5 = o0oLl0h 00 ED 75 80 FB 12 00 ED 75 80 F7 12 00 ED 75 80 N

BiERHE200  »]  BEEWE (115200 v|  ooooen R 1z 00 Ep 75 80 DF 12 00 ED 75 80 BF 12 00 ED 7.

| |oooson 75 80 7F Lz 00 ED 75 90 FE 12 00 ED 75 90 FD 12 ug

— e  REETE % 00 ED 75 90 FB 12 00 ED 75 80 F7 12 00 ED 75 50 ¥

SNETT i il = i

[=0000 N ‘EF?—EEPRDM% ME | $TFEEPROMET{

EF 12 00 ED 75 S0 DF 12 00 ED 75 90 BF 12 00 ED ’
@R BT/ [ [T 00T NS TR

75 90 7F 12 00 ED 75 C8 EF 12 00 ED 75 C8 DF 12 u?
00 ED 75 BO FD 12 00 ED 75 BO o
F7 12 00 ED 75 BO EF 12 00 ED 2.

L U T T B 00090k 75 B0 BF 12 00 ED 75 BO 7F 12 uf
e —— 0ODAOR 00 ED 75 CO FB 12 00 ED 75 CO .8
(< EBE R FHEUs TR L R, 000BOh EF 12 00 ED 75 40 FE 12 00 ED 75 AO FD 12 00 ED 2.

e THRIE 2 A AN (B A 000COh 75 AO FB 12 00 ED 75 AO F7 12 00 ED 75 A0 EF 12 u¥
R N : 00ODOL 00 ED 75 AO DF 12 00 ED 75 AD BF 12 00 ED 75 A0 .§
'lﬁﬁﬂﬂﬂ-ﬁﬁﬂjtaﬁﬁkﬁg 1000An 4 10000 2 OO0EQh JF 12 00 ED 75 CO DF 12 00 ED 02 OD 06 E4 FF FE W

R T HIETF 2R E 0163 5 00OFOh  E4 FD FC OD BD 00 0L OC BC 0L F8 BD F4 FS OF BF 8

D{ﬁﬁﬁvsfw?‘iﬂ’?jznﬁjgfﬁgy,w W b SRS T sI08 T 7E BE 03 EA BF E8 E? 02 01 OC 75 80 FF 75 -

O i TSR ) 5
ﬂRﬂlTﬁzEEUSMIEﬁﬁmEH . :

B | 012EH mm-9m| M T =7 l

T T B R, i | L] |_EMOE 1 RECN 2k

[ fBuswm-sy T-SVE R RN FREEGE TEE ;Emli:f.:%. *£T
T o = e AT s . 85 :

B/ A, T- 3585 A

it BEfE
 wmcssn | [amam| SEWED ) BonitR 2, £RE
T C:\Docusents and Seltiﬁ_:?Fﬁmw 1_:15r2msz-'n1rw'.hu

[ S B B R T e S [#wmBES| ErEBMY| [FRENERS]| DRRE m;m;'iséé":

i
PHB . ToRl !

T 38 [ G T A PR A HHl: 0513-5501 2928 / 2929 / 2966 f& ¥ 0513-5501 2969 / 2956 / 2947 325



STC90C51RC/RD+HF L HLIETE  BORSCREME, - www.GXWMCU.com I K S5 Tel : 13922829991 ff 4 Ji [i] Tel : 13922805190

I EEIROP R, BRAEE a5 N BRI WIS AP A AR 5% ) B B AT R 33 U8
N HEA

(3) R IE AL RN HUSTHRITAULM N RS (HERH AL W~ EIFR
W7 HERGEER, FHL T B PRI AT, BVRDT A AL T

|22 TP 2% E it BAR s L |

FEMEFEF, USTFE T A EM4NLEDS L AT I E R, NG, & Pk
I, WAANLED S [FRF 5. AR K B FEIE, WANLED A A .

326 38 O R T AT BR A 7 Sbl: 0513-5501 2928 / 2929 / 2966 f£E: 0513-5501 2969 / 2956 / 2947



STCY0C51RC/RD+ A FI L) HIAE ™I 77 W3 : www.STCMCU.com  # AR % #$QQ:800003751 STC — 4=#RIF K AI805LH [y LI T2 7

102.7.3 HfrSAHMAPRSSILERUSH BT R R ARG EUSH BB BT T &
(1) Bl HISTCHR AL RUSBIE LK US N it & %ﬁ%ﬂm LUNESE

(2) fEISP R A“STC-I1SP (V6.85).exe” LA [ fR A H 4t F B Fivs 120 Bk AT 1 8

W BRI STC-ISP R ## f “STC-ISP (V6.85).exe” (i B M STCH /7 M
ukhttp://www.STCMCU.com ' STC-ISPF £ P BT, 5 2t iU 7 76 B 7 W s hittp://www.
STCMCU.comth R # s A O AT

) STCISP (V6179) (HEMIR; 0513.55012928) aﬂwwwsmmcu com (FREFIIQQ:E00003751) — STC: SIREAAIE0.. |- E [

=1, IEPEIER I
BENES SFEER1ZZ P> hute - ﬂ%’}x':‘ﬂ W= MTRRE | EPRRE ER/HERE | st
s cons _~|[ 438 || | ooooon [z o1 1F 12 01 oC 75 80 FE 12 00 ED 75 80 FD 12 []. A
-2

oo010h 0D ED 75 80 FB 12 00O ED 75 80 F7 12 0D ED 75 80
gfgtE2o0 -] BEEWE (U200 «| | guo0n  £R 12 00 £ 75 30 DF 12 00 ED 75 80 BF 12 00 D

%
U&iﬁiﬁ 00030h 7F 12 00 ED 75 90 FE 12 00 ED 75 90 FD 12 ue
B 7] SR R I RERET 3 75 90 FB 12 00 ED 75 90 F7 12 00 ED 75 90 .&
3. bLEﬁ 0 —— — 00 ED 75 90 DF 12 00 ED 75 90 BF 12 00 ED 2
[x0000 | EFREEF RN FTFFEEPRONST{F 7F 12 00 ED 75 C8 EF 12 00 ED 75 CB DF 12 u?

&/ s/ = ks HE 0097011
BRHL T3 BREIE S [ T4 hanisei

B ATE T 00090h 75 BO BF 12 00 ED 75 BO 7F 12 uf
REw/ {Rﬂﬁﬁﬂmﬁ”%ﬁg - 000ACK 00 ED 75 CO FB 12 00 ED 75 CO .
—EEFRERTEEE TR SRR T 000BOK EF 12 00 ED 75 A0 FE 12 00 ED 75 A0 FD 12 00 ED 2.

RS TS 22 R YR AT RS AR o0oCoOh 75 A0 FE 12 00 ED 75 AD F7 12 00 ED 75 AOD EF 12 u¥f

- - N pm—— 0OODOh OO0 ED 75 AO DF 12 00 ED 75 AD EF 12 00 ED 75 AD -
s [FC] =
RERY, TR A PLRHEA 100000119000 OODECh  7F 12 00 ED 75 CO DF 12 OO0 ED 02 0D 06 E4 FF FE

00 ED 75 BO Fp 12 00 ED 75 BO o
F7 12 00 ED 75 BO EF 12 00 ED 7.

EFHT-HEF B O “15’#"35 ' DOOFOh  E4 FD FC 0D BD 00 01 OC BC O F8 BD F4 FS OF BF 8
C{Em U T TR By |\ z=eem == = oF BE 03 EA BF E6 E7 02 01 OC 75 80 FF 75 ..
4 TR AR T AU
R TR N 5

ﬂiﬂlﬁ?ﬁé%uamliféﬁﬁﬁiﬁﬂ
0128H |ssoen| [ |
B T #tus/ T T ERussgeROIEED, Hid ﬁ%g s Eans

[ Busiie-svr-syEBARNTHEEEE | a%g
[ - - B AR TR e | : vi.8 ;
W TRATEED ||| T
P o
wi |[_mswm

[ wmwcswr | [wmmm| =SUHED o  BRRES. £RHEE
e [C:\Documents and s.m@_:?ﬁﬁlﬁﬂr 1_msr2msz—'mw'.m

[ 4B R R R THa S [EmREs| [Eraasy| ERsnEss| Fiss mam;'isséf

T 38 [ G T A PR A HHl: 0513-5501 2928 / 2929 / 2966 f& ¥ 0513-5501 2969 / 2956 / 2947 327



STC90C51RC/RD+HF L HLIETE  BORSCREME, - www.GXWMCU.com I K S5 Tel : 13922829991 ff 4 Ji [i] Tel : 13922805190

IR EERP IR, BEE R, R BURIIN IR P ARRD AR ¢ i % Bk TS ) 31 E
U8 N#E L HE

(3) RIgte TR R T GERUS S P 24, 3% F R R4l G faTr, ENaf JF4h
BEAL %K

AP FRGHE
(EEEEEES)

TR, USTHT A LIANLED 2 BLE SAT R s . FESEMA, & T EK
Ty, MANLEDZFI 52, AR & FEKR, WA LED & AT

328 38 O R T AT BR A 7 Sbl: 0513-5501 2928 / 2929 / 2966 f£E: 0513-5501 2969 / 2956 / 2947



STCY0C51RC/RD+ A FI L) HIAE ™I 77 W3 : www.STCMCU.com  # AR % #$QQ:800003751 STC — 4=#RIF K AI805LH [y LI T2 7

10.2.7.4 Bt FHBRFR RS S|Z&EZUSEUSS AR ARG & B B HITIRYVI TE
(1) 5l FISTCH AL fIUSBiZE %%9£4%U8T*daif)>’u_i‘%£u%ﬂw ﬂuTl

(2) {EISP R #H A4 “STC-ISP (V6.85).exe” LA A 4% 40 1 B B I 5 BR AT W &
AU PR T FRAS (STC-ISP R ###F “STC-ISP (V6.85).exe”  (iEREI #H 2 STCHE J5 M
sfihttp://www.STCMCU.com 1 STC-ISP T & A (1 EE 8, 5 ZH a8 CH 7 72 B 7 I lihttp://www.
STCMCU.comH N H e i R AR 1 445 D

5h STC-ISP (V6.79) (S5E5IE: 0513-55012926) aﬁwwwSTCMCU com (mimﬂQQmoaoa?sn STC: SREARGS0... L1 (e
PR IE 8
8 A TS P RFTSFeRR 152 hute w .?F'! S ) :wixi%i i el = 0 ThE T T ks o
BOS oo )[4 | |ooooon Pz o1 1F 1z 01 oC 75 80 FE 12 00 ED 75 80 FD 12 [} A
oooloh 00 ED 75 80 FB 12 00 ED 75 80 F7 12 00 ED 75 80 L8
Btz -] BEEME (US20 <] o000 £r 12 00 ED 75 80 DF 12 00 ED 75 60 BF 12 00 ED .

?
ARdm it 00030h 75 80 7F 12 00 ED 75 90 FE 12 00 ED 75 90 FD 12 u€
Ponnnn 7] SR O ﬂ-}}ﬁpﬁﬁfﬁt 00 ED 75 90 FB 12 00 ED 75 90 F7 12 00 ED 75 50 .
~— —
{00000 '( ‘EF?EEPRDM% M | $TFFEEFROMEI{

= .
3. T E A EF 12 00 ED 75 30 DF 12 00 ED 75 90 BF 12 00 ED  #.
$Q 75 90 7F 12 00 ED 75 C8 EF 12 00 ED 75 C8 DF 12 u?
= S U = [Tz | | ooo7on wepews 00 ED 75 B0 FD 12 00 ED 75 B0 L&
GEEaR| BT BEME R | T oooson  FETIIFESERME 5 2 coEp 7sBOEF 12 00ED 2
p—— T 00090h _ ED 75 BO 7F 12 uf
= ' e 000A0K - 12 00 ED 75 CO  .&

5 000BOh EF 12 00 ED 75 A0 FE 12 00 ED 75 AD FD 12 00 ED 2.
%Fﬁw;mgﬁkggq; Mﬁ{tﬂ&ﬁ:}g 00OCOh 75 AD FB 12 DD ED 75 A0 F7 12 00 ED 75 A0 EF 12 uf
S L S A FYIE S 1000000) 10000 D0ODOh 00 ED 75 AQ DF 1z 00 ED 75 AD BF 12 00 ED 75 A0 .&

I]BOEIJh '.I'F 12 00 ED 75 CD DF 12 00 ED 02 00 06 E4 FF FE

SR THHEF 2 0D 6@)5 ' FD FC 0D ED 00 01 OC BC 01 F8 BD F4 FS OF BF
R AT T e d mﬂ'wﬁ’{HVﬂﬁ T%JZSLULMJ 3E BE 03 EA BF E8 E7 02 01 OC 75 80 FF 75 =
[Tl 1Em sl A e

- i 5
ﬂRﬁT?EEEUSEUTIEﬁFﬁlEEH T -
o12EH | 9308
NE——“ sl gl IO R T T SR (LT

[ BB TSR R Ens | T8 SRHES. &1
T s s s E | iela8 HHEUSHIN |

B/ T AL T SiEEED FEB .. = [1.158°]
PEE L [0.453°]
TEARR 21k EEE

[ wmcusn | [(zmam| sEmNEE 5] BTt R, £RHIRE
U C:\Documents snd s.ttin;_:?FﬁmUP r_nsmnmof hex

S Ef R S s R T8 S [EwmERs| [tnna s EREnEas] RsE mmg'iw’éf

T 38 [ G T A PR A HHl: 0513-5501 2928 / 2929 / 2966 f& ¥ 0513-5501 2969 / 2956 / 2947 329



STC90C51RC/RD+ RS Hlam  HARLRFMISE :www.GXWMCU.com GB35 AR 2 #7Tel: 13922829991 #f 4 Jisi 1] Tel : 13922805190
IR EERP IR, BEE R, R BURIIN IR P ARRD AR ¢ i % Bk TS ) 31 E
U8 N#E L HE

(3) RJEH FEPIRITT ERUS S I R, Ik B BRI etz FEmIr, #s
THEMRAL T, mas i 2% LR/ JTEIE, TR PR IEXITE:

U8 SREARES
Brks

TR, USTHT A LI4ANLED S BLH SAT R . FESEMA, & T EK
Ty, MANLEDZFI 2. AR & 8K, WANLED & AT

330 38 O R T AT BR A 7 Sbl: 0513-5501 2928 / 2929 / 2966 f£E: 0513-5501 2969 / 2956 / 2947



STCY0CS1RC/RD+H I )T HLIEFT B 5 Ml :www.STCMCU.com K #$QQ:800003751 STC — 4xERiz KI80SLH A WL i 24 ]

10.2.8 HIE/FEHUSBRUELHL/ R ML T & T HEUBW/UBW-Mini/U8/U8-Mini
10.2.8.1 FIYEUBW/UBW-Mini/U8/US-Mini F&; 8 & (=418 F)

HI/EUSW/USW-Mini & US/US-Mini F#EE A HIIEFESAL, AT ARIE, TCLAUS A, Tk
WA YEUS Tk BEH, USW/USW-Mini S US-Mini AEEEIA .

FEFIAEUS T 8 BE iy 2 Al /5 B US T AR 1 BB/ T8GR #R 07 -3 “Th g T A [

/f”
’

R B

__— PREJH T A EAE

MFTBVFﬂﬁ”Ncwammwfﬁm“%MTWNWW”AE¢M$“HWW
US-5V/UT-5VI B MM T a8 7 #e5H (BV RE) 80 it “ 4 Usw/Us-3V/U7T-3Vik &
NBHLFE TGN 540 (3. 3V REND , .

(R

5 R PEUS TR N A3 1)

—sTC: 2inmians0.. o] B i

a STC-ISP (V6.80) (SHE£mBiE: 0513-55012928) E’ﬂ www. STCMCU.com (FREEEIEIQQ: 800003751)

SRS [Thp15F2KE152

| 3l [pute ~ |

BEIM |S0TF | kl(hEes | EeRsR | Rayimests | eEtas |

=08 [cons

SE

BEmE0 -

BEEEE

it
VA EE AR

D000 [/IIRERFRIBEAR [ fTHEsrRONL)E |
HEEER | L T4/ i | T
FREE h e R RO T
B/ RIS IR PR CD AR
BEBATHH FHRNRS T
FAEHE 10000 BTN 5
SV (5.0 v - | FHRNENIE (0.5 s ~]

UBW/UBW-
Miniy 58 i
ETH,

{EUBW/UBW-

Minifzs il
Jrug, wA%
1% T
AT AT —
ANERR]

[Clrve/UTiest TR B BTG H i
[Tl {Emuspit) T SRRt BT A it
BN T8 2 vsur T B #RTHEA
1§T§9EU8f’UTIEE’JUSB§§EnD§EEiJ ﬁ?'

A TEAL TR\
EERE
o | EmkcuEm | [EEamm| £Ei(3 2

21k

| Dl aT R R

|| 4B T R e S S R T S

HESVRTUSTE il s Fr

1] 1,

| 3

4IRS 0000

toian o000k [ e || A || mauE |

WGAEIE ¢ IaPISEZEBISE

ytﬁg

SER:
i (Umﬁuum
ESPI Q:'_IFFH’E 1l #ﬁ_\?l'__lﬁﬁl
EEICA/PINICCE I
BB ERERAD

il {3, 3VAUST il 5 Fr

[(EmREHER] [RAREND FRENERS VRS s 2 [(EFF)

P B EGMAE TARAH

SHL: 0513-5501 2928 / 2929 / 2966

f£¥: 0513-5501 2969 / 2956 / 2947

331



STC90C5IRC/RD+H S A LIRS AR SRR :www.GXWMCU.com It 3 R 2 #5 Tel : 13922829991 4t i Tel : 13922805190

FE H B4 T 18 T 2 7R U2 by b 1 5 B«

S0 STC-ISP (V6.80) ($4£mH4

SIS [1r1SERIE1SE - Bl o || REEH [ROME |ka1hERE [ EEEE [EaiE g akEieg

=02 USB SERTAL CH340 (COM3) vﬁﬁ =
?ﬂz&ﬁﬁz.gmo J_: B | 115200 J_:
P A -
o000 [V RGN HIRERIE
00000 E_:'ﬁan,%EE\PRDM%IFFIZ :_ﬂﬁurmmgf;j B, —x)
BT | BT R | anEatn | T
BRI N R TREEUERNTE PR —————
L e AN semarerpanRERsREES |
mEUSfUTHRMTﬂE‘JE’]?.—,&##E s
'féﬁlrsm?iifﬁikﬁﬂi)éﬁiiiﬁﬁtﬁﬁﬁﬁiﬁ 5
_--:ﬁfﬁwﬂiﬁﬁiﬁﬁﬁﬁﬁﬁﬁéﬁﬁﬁﬁﬁﬁ%@ “
B To#22ua/ 1 T B 4R iH A ; PR = :
B 000K 45Sad0 0000H | iiEm || Eemin [ (RiEE
PN e e itz || A=Ee | ErsiE |
fuen/ve v/ VREMRATEERGA ||| [ SHERE T ERan -
Bt/ Tl AR PR ||| P20 'ﬁ
= - e Fi’;a’ljz—, © F44C009E00039E
[ wRATERE ’iﬁﬁ
F2. 7 2s
THME [ @t || EEEE | #fEm E|
_ BTMCET _'sigfﬁEﬁJ]' EEW [ 1 - z
BE=P = e = |_ : ——— |
A E T T A S S TR A EWARER | [EnRREY| FRsnEss] VEFS mmda 1 (5T

HESERJA, — & AERICKUSH “ S/ P EiksE 1 ” R3] “pes P REr” sk, JF
KU N LR EH B, W EPR:  (RUPRASGEIEH AT R HO

RIS B P R4 |

332 38 O R T AT BR A 7 Sbl: 0513-5501 2928 / 2929 / 2966 f£E: 0513-5501 2969 / 2956 / 2947



STC90C51RC/RD+ R G H S HIAEFE B J5 W43 - www.STCMCU.com R % #QQ:800003751 STC — 4=Bkik KJ8051 5 i L i+ A
10.2.8.2 FE&HFHHUSW/USW-Mini/U8/U8-Mini

FHNTFHUSW/USW-Mini ZUS/US-Mini FIiFERAL, AFTLIRIE, T CLAUS B, FEIARwnf]
FHNTFLLUS, USW/USW-Mini fZUS-Mini AERA .

FETFHTHRUSZ AT # 28s “ W/ FHEIESFHE D7 k2] “THE T AR , N EPs:

SRR AE ISPT*JZET“ “STC-ISP (V6.80). exe” 1) “HM)LT*ja/UE;/U?” U A s ORrUsw/
US-5V/UT-5Vi B AN T & 307 #4 (5V R0 8 S “Kusw/us-3v/UT-3Vik &
NBHL R SR #2580 (3 3V REND , R

(VERL: — 8 BEULFEUSTT X MAF A 1)

a STC-ISP (V6,20) (#4£5Fi%: 0513-55012928) B STCMCU, com (FREMNQQ: 800003751) - STC: £IREAS0... [EERE=ES|

SRS [ LAPISFRB 152 v| slittate o] BRI | ROBE |kl BRGE | EREE RS | wEEEE
BOE [cons | 855 | 7

RIRHE2D -] GERNE

et

oxo000  [VIERRHRENE AR

Dxconn [V EBREEPRONE AR ﬂmxmmszp

7| BT (e [ T
[ BRPERTHE TR HEN T |
[ #wwiniEEEsmAsEn s |
BEU/ TR TR
| BHREHE o000 |BFHERAIE 5

STYCCHIEFRSE (5.0 v - CeRiEnEiE |
| | | R v TSR R RO A e Hl{ESVUSTR ). -
[ e F i S BT 4] | '
BT #iswe m LA #AHE |/ L . . .
a {ETRHERE 0000H Hirladn 0000H 1 e E
e T/ 1 T Ao IS, H23 it bl
958 L TR = RN

il EUBW/UBW- : TAEIS  IRPISFERGISE ‘
Minifzs sl = = RTUSMEBAE.
i, aEREZ M UB/UT B TN iRERN =Ry %f&f ;‘%ﬂﬁﬁgﬁk

UARTZ
FAH AT AT — B (OO e ?é#ﬁ‘tﬁ"‘]ﬁﬁ)
FCA/PHM/CCE (B]FR
AT TE/ARE I EERE =R p T
| [Cmmwcorn | (ammm] EHESEB ) \pigs svguspliss :

| ER T E
| OBt i S S T HeS [srmEiER| (Fnasss| EarnEss] ViETs gt 1

P8 S TR AR HHl: 0513-5501 2928 / 2929 / 2966 f& ¥ 0513-5501 2969 / 2956 / 2947 333



STC90C5IRC/RD+H S A LIRS AR SRR :www.GXWMCU.com It 3 R 2 #5 Tel : 13922829991 4t i Tel : 13922805190

BRI B T30 Qg BONUSH N BRI s BT B RIS, 8T BBl T
B RGBT R CRPREOL: R BBCA RN, WRER P Faifi—F “%
Wi/update” $HL, A RRIATERD , EEHILWN E R RUSEE S TR e

5 STC-ISP (V6.80) (24

FEll A | THPI SRR 52 - | Bl ante - || BTN | BOBE [r=1PE0RE | SHER [RE A ES a0
SRS [ US-SERTAL CHAO (CON3) BEE =

BEENE 200 - AEENE 150

px0000 [V RS IE fIREREN

Px000 [VIEPRERFROMENE [ T FRzmNLs |

STC-ISP =S| |
Bt | T4

o BEEN TSRS
AN emmrmas R metEE

ENGAEHE ooo0 | 15
| | | s-vecsitenrE (5.0 v~ | EemapAE
|

FERUETIEE T MR AR Eirt e -

[ fRRB AL TRt ShEs B e M —————————————————— | -
| R T#28ve/vT T B i

»
I 000K A0 000K | pimn || Al || (EEeR
T #e /T T AR D, 32 = P -

st/ Us-5v/UT-SIRE AR TR T A

| ssERE gD ~
i e AR A ]| - SRBRE T Rk
= = . T"ﬁH#FF%U% : F44C009E00039E
Us/ RN, T-ERERRD Al 3-5v
E&%ig: T.28

THEE | B SEREE | e B
TN [sxm/zmm | EE}QE?E?@H v =

| [ m T engE R ' : S—
| [ sErr s E s e T [EAREE [$hAEEY| [fREnEes| V#RS mmia 14 5T

TR SERR, — R AZISACRUSHT “ g/ M EGE R O 7 LB “ e PR 7 R, JF
FUs M THEH B, W FEFR: (B IEF#ET 80

ARE o St

"p j L s7om 5 - .
N }5 Ea
nﬂ h":'.‘-. A A E RN R LR E R RN R

334 38 S R TAT PR A A SHL: 0513-5501 2928 / 2929 / 2966 fEEH: 0513-5501 2969 / 2956 / 2947



STCY0C51RC/RD+ZHH T HIIEHE B 77 I3 :www.STCMCU.com  HR % #QQ:800003751 STC — A¥Ri K 98051 8 i WL Bt 24 7]

10.2.9 USBEYEAHL/BRHL T EARUSW/UBW-Mini/U8/US-Minifgy &£ B &

USBHUEEHL/ ML T 2 AR USW/UBW-Mini/U8/U8-Mini Ny F P #2405 T 4 F i 5 B 2 32 1

(\Ver6.85/i)

FEIA Th R Ui 1 higstik
ERL Y 4% il B P26  [{&AI AL
SO—— P1.0 # LIRXD, :@% H @SHE@TXD (P3.1)
P1.1 HOTXD, &8 RS R RXD (P3.0)
EIREE g P36 |fRHR
P3.2 |LED1
. P3.3  |LED2
P34 |LED3
P55 |LED4
p2.4 Flash[7)CEj#
. N P2.2  |FlashffISOJ
AN 5 47 Flash¥z il i) 23 E———
p2.1 Flash)SCLK i1
P3.6 |HCIH(ET
& HslkER LR PLE  |SmfES
PR P54 | |OKES (RM(ED)
P3.7 ERROR{ES (ARMES)
NG 3% (BEEP) #5Hil P25 |EAEM (FHRTPREFE

LRI R AR > 2 5 L

ies 9

ST 58550

S-VCC

R51

ras b Lrs
33
2 uUl4
R70 PM25LVD40
331 TR
s — LG e vee

SO HOLD

R71 WP SCK
31 J:,_,, 2 JGvp st

f 33 =
et SCLK
= MOSI

R79

F P RE R KT 41K 5 2 tEFlash 77 4if 4

331

P 0 L A T R A ]

HHl: 0513-5501 2928 / 2929 / 2966

f£E: 0513-5501 2969 / 2956 / 2947

335



STCO0C51RC/RD+HF . HLIETE  BARSCRFM G : www.GXWMCU.com

Il i R SRR Tel : 13922829991 A Jiit v Tel : 13922805190

LR 275 FL i

M _VCC

R104
10K

1 Download »

Download '

SOUND

R4T IK
R48 1K
R49 IK
R50 IK

LAAA

wow o ow

336 38 O R T AT BR A 7 Sbl: 0513-5501 2928 / 2929 / 2966 f£E: 0513-5501 2969 / 2956 / 2947



STCO0C51RC/RD+ RS H HLIERT B 77 I3l :www.STCMCU.com  HR % #:QQ:800003751 STC — 4= BfiR KIB05LEL ML kit 4 )

U8 PCBH 1E ] 22 E[V & :

59. 309mm

= 2335

tmild >

N .
3 o o - i

Ly

[O =) =) | |.‘ ]
4_ pipz RL R3 LED48
i

o CICIC a2

(]

ol 11 RE0
o ':?E e

it 2
: -
g-t%E}g%w
O i OO0 CEC 0 ©)

Uuce 3 30 CN3
CNZ [—

PSul

L

MAMESALEE: 2. 800

U8 PCBH st Tl 22 E[V -
e % g 3
O ga:3 ¥ punns O
27o% 9y F B 990R3eG
b= B ¥F ace 37D N
6nd & 2 | 4 Jy 95 o®,)
D+ S0 s 5 2 PFQ
D- + L S - v 6nd ©
PC-USB+5U @ & ® S-P3.1
wS¥ S$-P3.0
] # s g wS—UCC
PETE S-P1.1,5-P3. 3
Gnd DC &U-9V S-P1.0,5-P3,2
¥ Ox Ust.:r—-Ugt
STC-User-Tool-U7-S1 ¥ €c M5 3 4
2013-07-23 § %gn.uuu. Ksn:ncu. com
B8 1E 1051 3-55012928 ] ey
\O Wﬁlﬁucslaszzauagug a ﬂ-aﬂgd;ta?a Q/)

U8 PCBHEZRE (IETHD)

44. 06Smm

1735 (mil)——>=>

U8 PCBHR Lk (JxIfD) -

R R T IRA

HHl: 0513-5501 2928 / 2929 / 2966

f£E: 0513-5501 2969 / 2956 / 2947

337



STCO0C51RC/RD+ RS HIAETT  HARSZFRFRISE : www.GXWMCU.com Il 3 R 37 457 Tel : 13922829991 HJF 4 Jiit i1l Tel : 13922805190
O og o ARy
10.3 ISP4wiZes/ IR es a0 AH
BAAE : STC-ISPAFFA T #Higmfs L A
Fr A STC-1SP4mAsE T R A28 R
STC12/11/10/89/90 £ 41}40-pin i F- 4L L I ISP F 84 #2 T L
STC12/11/10/89/90 % %1|32-pin i B Wl ISP T #4fs T A
STC12/11/10/89/90%%1 | STC12/11/10/89/90 % %1|28-pin e iM% ISP~ &4 fe T2
LMISPTRAIETR | s7c12/11/10/89/00 2 5120-pin i 4 Bl ISP F 444 T B
STC-ISPZ i3

TG T A STC12/11/10/89/90 % 41|18-pin# ;WL & FHISP T 44 T A
STC12/11/10/89/90 £ %1)16-pin#a Jy W15 FHISP T # 48 T A

STC15 %1% FH ISP
THGFE T H

10.3.1 ER G 4miZ(1SP)[RIBE i EA

@W@%

A4
| @bl s ves | ——[smFash, &0
ol #ha TS

A 4
BATISPRET, KA A
GVE T AT, WAL R T

Y
| K0P O/RXDA 5 2 F Bfn 43

R E R EPLOPLI=0/0, A &AW FEA
JIREF, WA EBhE, WP1.0/P1.1£0/0, WHiE

H K| |mR PR, R4 b SOps, WT2R AT,
v F P& $EPL.O/PLAANIFIIS 50/0, T ST B Y 7
{Fﬁﬁpﬁgﬁkﬁpﬁgg e, B RGISPH IR

PCHL 45 1) 41 9 STC-1SP-V6.585,STC-1SP-4.86. .
v PCHL S 42 il B0 1) 5B R AR % 13 5 AR AR owww. STCMCU.com
N, WAER, ARSI SR U

BEMB PR X, BTH PR

P CAL 3 Y42 fl 3901 o 1 56 T 4K
A, R AL A

338 I ESA T AR AT MHL: 0513-5501 2928 / 2929 / 2966 f£E: 0513-5501 2969 / 2956 / 2947



STCY0C51RC/RD+ZHH T HIIEHE B 77 I3 :www.STCMCU.com  HR % #QQ:800003751 STC — A¥Ri K 98051 8 i WL Bt 24 7]

10.3.2 STCO0C51RC/RD+&FE R LG v] 4wtz (1SP) B2 BY [y F 2% 2% [&]
10.3.2.1 F|FRS-2324%#ra3Y H A Iy A & iR [E]

STC ¥ HIAELhdmFr £k, STC RS-232 #ifde

utp

X

Vee
ﬁ STC3232, STC232, MAX232, SP232  PC/Hii H:H
iSRS i
, - 2 R HLIR/USB +5V
FEE N =E30 STC-ISPER 424 R
). J. G d N, M al ”
2 |v+ Gnd [15] 11Gn - ‘F?F:‘A‘ )Eﬁ)j%lﬂjir?
T c1- T10UT PC_RxD(COM Pin2) ?USTC%J{]—*}'L
e Ry P RC_TXD(COM Ping)
01uF =
O g N R10UT i
I HE]v- TN
01uF
! ] r20ut T2IN Power On
LENBIPS
= e e N e | e
TREEER | |y PR, ART505
. - Vee PEF PR AR R B P LA
BeskRE P, 2 niil l Y
STC-ISP F # %2 T A I /
F E,g] ( F ﬁ/éﬁﬁf} ‘}'}'_i 1 | T2/P10 Vee
@H, p}‘Q/El\ E}Q}JI—HL I‘EE 2 | T2EX/P1.1 P0.0
3 |PL2 PO.L
4 |PL3 P0.2
5 |p14 P03
[ [ PO.4
i 7_|pL6 P05
C1=SI0uF 8 |PL7 P06
T {9 |rsT PO.7
IOKém M@ RXD/P3.0 P4.6
T L _MUm® D Hlrors: ALE/P45
1. B S R0, HUACTA10uF, HIBAR1 J910K [iz]inTors.2 P44
2. RC/RD+Z 8 L, RESETIHIN &S [Z3]inTupa3 P2.7/A15
45K-100K T $7 HL.BH I e P2.6/A14
[E5]rurss P2.5/A13
T R Co<aToF 5] WRIP3.6 P2.4/A12
R BZEX L AMHzZI [Z7]ror3.7 P2.3/A11
W K ; 18 |XTAL2 P2.2/A10
C2. C3J%47100pF; iH = R
EARERZXLEMHzZT 19 |XTALL P2.U/A9
e 20|Gnd 2.0/A8
C2. C3p%i }y47pF~100pF: Ca<aTpF en PROA
AR X 1N 12M~25MHz N : " . .
i, C2. C3MiATPF UL, FERAE E‘Jéﬁﬁ%ﬁﬁﬁ’%&%@, TR

1 5 A I A A R A
33MHzLL LA, @i E
FEAf AN VR S R

STCI0xx & 41| n] H B AL

STC89Ixx 541

P 0 L A T R A ]

HHl: 0513-5501 2928 / 2929 / 2966

f£E: 0513-5501 2969 / 2956 / 2947

339



STCO0C51RC/RD+ RS HIAETT  HARSZFRFRISE : www.GXWMCU.com Il 3 R 37 457 Tel : 13922829991 HJF 4 Jiit i1l Tel : 13922805190

STC90C51RC/RD+ R H . WL EA £ R4 v] g (ISP) K, ISPRILFALRZ: 44 %K@
Fgmfeds, BAVIER P RS FRA] FE/ B P RET, A0 55 HLA O A 77 0 (177 5
IR, @R A AR AR e Sl B LA . A R R e B T DL — A
FE, ISEE, IR T A EENTIIG AL, N TR T AR A SR RS . BT
DIZEF P 1 B AR RS0 FAGFE T B3 N E0E R MUE IS 1T 45 RS, MO B4

STCO0 R F1I 5 Fy WL 8 [ A A ISP R G 5| R[4, B4 PCm 42 il #2 7 RImi F P AR 7 4R
TR at s LN, SOE S AE RS ( R LB A gmFE s, JURb—H)

WA RIS B AE FISTC $RMERIISP F# T H (STC-ISPexe #ff) :

(1). FRAESTCIRMERISP FE T A (b

Fht www.STCMCU.com M3, MSTCH:FELH F#PC CHEfix) ImifISPREF, AR HH
fif ), FZ2BERIT ($h4Tsetup.exe) , YR BE HEHTECLE

(2). fEFHSTC-ISP R TH M) | iGFERT BEH, HAT o #|Vers. 84k AL |,

IR bin, *. hex (Intel 16 #EfilA ) SCHF, D%k hex SCHFASCREIE, 163+ bin X
4, ERERTERFHEPC (KD IAISTC-ISPEXE F2)7.

(3). C&MAISP 5] 30, H i E N LG A NISP BISTCI0C51RC/RD+ R4 HLFALH | B
PO e, FERRF YA EEOLE EREA (Al 41817 R4ISP 27 .

(4). THEA AR _EP3. 0/RxD, P3.1/Txd B THERS-232 #5egssl, B4 TRS-485 ZEHilk, T
BB EWT. P RGiE: TRS-485 HLERIY, HEFEFEIEDIH RS T A 308 F5P1. 0/P1. 1=0. 0
A HETR T HILT

340 I ESA T AR AT MHL: 0513-5501 2928 / 2929 / 2966 f£E: 0513-5501 2969 / 2956 / 2947



STCY0C51RC/RD+ZHH T HIIEHE B 77 I3 :www.STCMCU.com  HR % #QQ:800003751 STC — A¥Ri K 98051 8 i WL Bt 24 7]

10.3.2.2 FIFUSB%% & ith 7 PL-2303SARY ISP T & #mis 82

A I USB#% 1085 FPL-2303HXD-SSOP28 / PL-2303HX-SSOP28 / PL-2303SA-SOPS ,

2303HXD-SSOP28 / PL-2303SA-SOP8IL i 4l el ,  FiL I fi] S

BN 4R [E]

[ 7= Fe 25 (1IPL-2303HX-SSOP28 1 % {H £, PL-

STC # /LA FELL R " RIS 50
USB%% H 0.luF== ==10pF 0.1pF
] S B [N vo_33 28} 1 V033V ysp 45y
V0_33V TXD VvDD_5 [27} T
270 Ll
‘ [3]vDD_325 DM |28} [,]1-5K D2
AR R RXD DP ZI—%% . D 3 Power Orl
Bﬂﬂ@f@ﬁﬁ%: —‘5‘ HIJEFF %
Bﬁ@lﬁlﬁ%ﬁé@ PL-2303SA-SOP8 I
HERESTHE [s000 Ga\ W13 — P45 1IN5B17/LN5819 (RMB0.028 T.) USB-Micro
Vee
a1k /
SRR, Znst T_|T2/P10 Vee
7 STC-ISP N % 7 | T2EX/PLL PO.0 l
it LHE Er OF £l 2% PO.1 o I
WIgmAE Y %4, 7 |pL3 P02 o THOF
PR AL R 5 |p14 P03 !
6_|P15 PO.4 =
f 7 |16 P05
IOuFT o 3 |pL7 PO.6 P—
{5 rsT PO.7 AERRLIO
o[ w@ RXD/P3.0 P46 ek
L M@ TXDIP3.1 ALE/P4.5
1. L5 R, FZEC1 10U, HUBHR 110K [izjnTors2 pas
9. RC/RD+ R % 2 - HUHDRR A, RESETHIpI 50 |: INT1/P3.3 P2.7/A15
47 45K-100K T 47 i fHL [z]ror3a P2.6/A14
[E]rurss P2.5/A13
KT dmiR: & wrirss P2.4/AL2
B RIIFE X 19 AMHZRS C2<ATpF [I|rowra7 P2.3/A11
C2. C3J3%}y100pF: l_I_‘_: XTAL? P2.2IAL0
SRR X L BMHZH ! );I_I_,—E XTALL P2.1/A9
C2. C3J¥}y47pF~100pF; 20 |Gnd P2.0/A8
C3<4TpF
ERAZ X1 912M~25MHz
i, C2. C3R N47pF
i B Ak B AR R A »-
33MHzLL kR, #E
A AN A U5 R 9 STC0xx 7 41 ] B4 AR
STC89xx % 4|
P E A T H IR A A HHL: 0513-5501 2928 / 2929 / 2966 f£3: 0513-5501 2969 / 2956 / 2947 341



STC90C51RC/RD+ RS Hlam  HARLRFMISE :www.GXWMCU.com GB35 AR 2 #7Tel: 13922829991 #f 4 Jisi 1] Tel : 13922805190
10.3.2.3 FIFAUSBEE & Ot 5 PL-2303HXD/PL-2303HX Y ISP Tk 4 T2 B BY 7 FH 2% BR [&]
STC B J7 HLAE Lk Y FE 2L 1%

USB#: 5 0 220F
L I USB% 5 11385
™D ReerveD ZE— L ,  JiPLZ303HXD-SS0P28 /
MR A R L R DTR_N NC PL-2303HX-SSOP28 / PL-
FAR: BiibusBEsfE VO _33V[E]RTS N TEST 229F %f?.?ﬁffé%@ix sggis
4 HARE e VDD _325 GND I G Hef 0, PL-2303HXD-
53— AT ING817/ [5]RxD NC SSOP28 / PL-2303SA-SOP8
1N5819 (RMBO.028 5) ) ERIN GP1 KSR, R
\4
¥ 7]GND Gro [z .
— G I/USB +5)
R VO 3.3V NC NC I
1. ¥iMRPL-2303HXDIIPIN27 ! T =] osrR_N VDD_5 USB +5V
SRR HAR I, A patls . JNY g LS
PIN28%) 3 J9 7 ' — DCD_N  RESET_N [T} 0-IwF 104F =
i BLAME YR L, 1T IHRRPL- oTs N GND I 5
2303HX[1JPIN27IPIN284 5] Jy - 15} 0.1uF USB +5V
tﬁ?}é%ﬂiﬂosc]-*uosczi %g&l\ SHTD_N VO_33 -—1 N VO_3.3V -L
2 b R FL GP2 DM —— [|15K o 5
2. IAfRPL-2303HXHIPIN19Yy GP3 DP a3 D+ 3 o
I, AT b A P E R E —g Power On
VO_3.3V, Ti#ihRPL-2303HXD PL-2303HXD-SSOP28 1 [HETR
FIPINAQ A AIE H P 20 7 1, Voo PL-2303HX-SSOP28 = USB-Micro
i MR 10K Lz L B 2 ) \ 4
VoS3V g T |T2/P10 -
8 Vcee
R Rr, i A 2 | T2EX/PL.1 P0.0
STC-ISP F#i 4w 2 1. A& 3_|P1.2 P0.1 6l tlcs
L P&/ mE]Y % 7 P13 PO.2 - THowF
H, BB ILLE 5 |PL4 PO.3 !
6_|P15 P0.4 =
ﬁ 7 |16 P05
10uF 2= ¢! E [y P06 Vet avH,
T E RST P07 AIUR2JY10K.
MCU RxD(P3.0)  — VeertL 5 5V,
10K | R {10 JrRxD/P3.0 P4.6 LR I920K.
L (MU TDES. D il reompa ALE/P45
1. B2 R0, HUZECLJ10F, HLBER1 10K [iz]inTors2 pad
9. RC/RD+ &5 2 A-HUHDRR A, RESETHIP 25 0 [Z=]iNTwPs3 P2.7/A15
4 45K-100K T 37 F FHL [Z2]rorsa P2.6/A14
[T=]rurss P2.5/A13
KT k. ] [EElwrirss P2.4/AL2
IRIIEXLAMHZET L [Tromra? P2.3/A11
C2. CSFJ“?“J].OOPF: | = E XTAL2 P2.2/A10
I
FmRAIZEX 1 y6MHZI 9 | XTALL P2.1/A9
C2. C3J%}y47pF~100pF;
- et 20 |Gnd P2.0/A8
EIRATI X1 12M~25MHz
i, C2. C3MIMATPF 1 5L 4h 5 B B A4 R 5 >

33MHzLUL I, ZiE >
A A A VR STCOO0Xx R ] FL AL ALSTCBIX A Sl

342 I ESA T AR AT MHL: 0513-5501 2928 / 2929 / 2966 f£E: 0513-5501 2969 / 2956 / 2947




STCY0C51RC/RD+Z HI L Fr HLIEET & 7 M3 - www.STCMCU.com AR % #QQ: 800003751

10.3.3 FRBESTCARIE Rl T EL4E

STC12/11/10/89/90 & 41 . Fy HLA &f 25 s 1K«
36/ . - 250
37N

STC — 2Bk KI¥I805L . F WLk it /A 7]

ERRY

381

120

(FE L) LQFPA4Lt s 52y ]

11

LQFPABE sl 451204

Pin-One
U et )]
Xoumgenelt

A0
M

Vee (Z5405) Al

LTI 55291

Pin-Oné( 1) 40-Pin# Ji HLPDIPAO[K) 1 245 51y &

Gnd (552010)
22010
(GND)
PLCCA4%} s s E
24
24 E1TH
w5 ¥
281
(Vee) 1201
)
Pin-One SOP32:: sy [&]
priay A (5 11) (Gnd)
ORI orpaospsz s sy
281 280
(V:) . . .%15%1 (Vcee) 5150

&

Pin-One SKDIP28 i Kl 1A
(11 1) 2 s (Gnd)
Pin-One  SOP283 3454 5141
(1) (Gnd)
T [ O T R A A KBl 0513-5501 2928 / 2929 / 2966 f£E: 0513-5501 2969 / 2956 / 2947 343



STCO0C51RC/RD+HF . HLIETE  BARSCRFM G : www.GXWMCU.com

Il i R SRR Tel : 13922829991 A Jiit v Tel : 13922805190

5208

B0

(Vee) B 00w (Vee) Bl H20H .
‘ ?i/cc) fﬁ‘llﬂﬂ] ‘ " .! .' ¥ .r _| i -l / <VCC) ﬂé;llﬂfl]

DIP20 5 J7 HLH

Pin-One

1080

1 RS
pinone  SOP20SE:  splopy (B1D) o Pin-One TSSOP20f gioy  PinOne LSSOP20K 810k
Gl SEmE (Gnd) El) EIME  (Gng R RSmE (G
16
18 ) v
(Vee) 104 #1600 (VC*C) SO

(Vce)

3

Pin‘One DIP165 F

) DIP-18# /i L O E3y ? va
Pin-One b obs s A s & P T ol
(LK) 1 425 s PR (Gnd) (€Al EEE SR (Gnd) E%Qfg)zﬂ)e SOP164 26524 isnﬂéll
STC15 F A1 51 Fy HLA ) e S 1]«

e R DIP-8%} 16 DIP-1625 94 ]
s iy
- jpu prwy/1] iaﬂﬂl

Pin-One

o A
PinOne gpppy M S i (&)
(’ﬁ%lﬂiﬂ) (Vce) (Gnd) (Vee) Pin-One e "
1) 61 81
(Vce) (GND)
. STCI5A4IDIP20% o, »
HOW g LA W28 STC15 7 HISKDIP28H S cas)
CNDy 120 B4R
51 \Vce (GND) Pin-One 12 3
CHE) Ve (G 1i) (Vce)  (GND)
344 T 38 [E S T PR A A KMl 0513-5501 2928 / 2929 / 2966 f£ 3. 0513-5501 2969 / 2956 / 2947



STCO0C51RC/RD+Z 51 LT HLIGES B /7 ki :www.STCMCU.com A 32 #$QQ:800003751 STC — =B K HIBO5LH Ji WL L4 7

%*zsaf.n STC15 £ %1SOP28% szl 15l

1 1 TAa1a N0 o

Pin-One 128 ) 14
(4 1HD) (Vee) (GND)

R 21/
40 STCL5Z 51|PDIP40EH 3 sz A B

B TR - J

Pin-One HISH 20/
[€38::) (Vee)  (GND)

LQFPA4ESRIME oo

33

340

T [ O T R A A FML: 0513-5501 2928 / 2929 / 2966 f£E: 0513-5501 2969 / 2956 / 2947

345



STC90C51RC/RD+HF L HLIETE  BORSCREME, - www.GXWMCU.com I K S5 Tel : 13922829991 ff 4 Ji [i] Tel : 13922805190

10.3.4 STC-ISPT#HBIELEEH—STC-ISPTHitR

i /& STC12/11/10/89/90 % %1]40-pin & Fi Ml & ISP % 2w R g4 T B——STC-ISP T 4k
SOREE

40-pin % 40-pinLA FPDIP/SOP/
SKDIP/DIP} 2% 1) 5. i AL 55

B LR X AESC T 77 i S N A

[33v/svimimsees |

P1.0/PL.1(4FSTC15
Z%14P3.2/P3.3) [
NOJOR% Il T 2%

SWL: RS HETITF L
T, Bk

GND/42: s [

USBft rL 5%,
RS232i8 {530

[/

PR RS, FILAEHEL 2 i

BT B G H B  HLR 7R

R, TR O N

RGN FRbET .
F-STC12/STC11/STC10/STC89/STCI0 % #1) B8 - Ml %
ISP #4mfE LHMS, XWAEH#A[PLO, PL1]; X F
STCI5 24| L& FHISP R miE T I =, XHAES
HI4[P3.2, P3.3]

346 A EO R T HRA A ML 0513-5501 2928 / 2929 / 2966 . 0513-5501 2969 / 2956 / 2947



STCY0C51RC/RD+ZHH T HIIEHE B 77 I3 :www.STCMCU.com  HR % #QQ:800003751 STC — A¥Ri K 98051 8 i WL Bt 24 7]

STC-ISP T # 4 2 T2 S i /2 5 A WLl IF RS-232 6 e S8 7 82 31| v i 72 R F 2 m AR P 2
AR

jl LIRS —232# 17 1
- -,

$ RSB — N - ez 22l s
DT - <7 - = i Ep

L
Jefi HRL i USB 2 11
PR —
G MBI | . -
ik HEHE4E (STOHR BT 1 B E4I1E) i
PO {2 1 -« »{ STC-ISP Tz T B el [/ RIS
V4,865 STC-ISP-15XX-V/6,58| X1 1A RERS2328 119 Eic At STC i

b, DEARBRFESTCHRAL B/ E Ll
VERIEREL AN, B 7 —4USB-RS232
B g —ARS232:
YA L B B AR HERS 23288 T 1, TF—2KUSB-RS232 e £8k ¥ f@ —/MRS-232 847 M,
M3 P 1R Z FPUSB-RS2325# 2k, A HIRARESSTC T HMRE I lE R Gk AW . EREIL
STCES PRI L2 st MR i 4 2k . 4 B & FIPL2303 8K CP2 1024 /E [{IUSB-RS232 5 #r 28, 18 2%k %
AN R A (P DR B R P e e AT T I AN 3 25 1) R

KT

(1). MCU/®¥./HL RXD(P3.0) -—— RS-232%#eg% —— Hii TXD(COM Port Pin3)
(2). MCU/ELFHL TXD(P3.1) —— RS-232%%:#a%% —— i RXD(COM Port Pin2)
(3). MCU/H.HHL  GND B GND (COM Port Pin5)

(4). B R 5iP3.0/P3. 1% FIRS-485 HL ik, HEFF
FEVETHELVERE « NIk B a2 [P1.0, P1.1] = [0, 014 ] LA R & FH R
XFEVR RN 5 I [P1.0, PLAIANEII A[0, 015 WL B Bia 4T FH P AR FP, 43 H1 T RS-485.41
2 EELASIE R LR S AW ELAD R SO A, IR TR L mS R E], S RAR I R
G [P3.0, P3.1]HL 2 M e D, W BGEFE[PL.0, P1.1] = [0, 014 7] R & H 127,
DUME R e sh B 4T F P RR T

(5). RS—232% 2% v 1% FIMAX232/SP232 (4. 5-5. 5V) , MAX3232/SP3232 (3V-5. 5V).

T [ O T R A A KBl 0513-5501 2928 / 2929 / 2966 f£E: 0513-5501 2969 / 2956 / 2947 347



STCY0C51RC/RD+ RSN HLIERT B AR SRR - www. GXWMCU.com Il AR 52 F5Tel : 13922829991 B 4 Jii [ Tel : 13922805190

STC-TSP T #ibR 3Z 82 B o A LA 7 =X
(1) . MR HREE F B T4 Ha R ZESTC-ISP T #ibR b e £ 88 - WL s Y i &
A). SVEAFTHL, KEMCU-VCCHI+5V H 54 b 4 %

B). 3VELFHL, HFMCU-VCCHI3. 3V Y5 & I

FLR LY
FE I B 2
FEFEMCU-VCC

5V L Y R

BT ML |
HE 1 Rk 2k
S BEAMCU-VCCAT
3.3V |

(2) . K5 STC- TSP B ZE 1% 2] Fi fi o

FEAE FH P {5 B 140 B G 2 75 A RS—232 B 47 1 e 56 B v T 11 77 =Ko
A) . U P NERS-2328E /T M, SR RN EER:.
N AZESTC-ISP R 8 ZE 4 RS-232 83 47 I H i ) 5 =X

T L USBHE 1
F T HUH

i FL RS —232 58 47 [
AT E

LR (STCREMEER R ' B CHIE) M8 7 -
@. WA 930 I 22 B P 97 Sk i\ LN RS 232 B 4774 I 3 B2 FH 11815 5
@. B ERL ) “ M EEIGUSB OB B ” AIUSBYE Sk A FE I USBHE: 1 A F-EX
@). BB T “BESTCREMR” AIUSBHE L IE ASTC-TSP F #4w F2 T. B IPCBAR
USB 14 82 F F-RS—23 23 {5 Al 43t F

B). WA P G BARS-232680 4T 11, ST EER:.
N TH AZSTC- TSP R 8 MUE R A RS-232 EF AT I FEL i (75 —25USB-RS232F5 2k 4 g — 1™
R22$ﬁlil) H7

3 FLANUSB 1
T lfE

$i HL I US B2 11
FHFEE

FERZLR (STCHR LB P B T ) FUSB-RS232%% # 28 11312 77 ¥«
. ¥R — i 930 T2 352 JBE P 37 Sk 4 N\ USB—RS 23274 i 28 1 A N 4 JB2 1 5
@. K ERRLR I “ MR ANUSBIE B 7 AIUSBAE k48 N FE A USB 42 O FH T HUH 5
®). #USB-RS232%% i £k rh (1 USBAd: Sk i N\ FELINUSBH: I F T-i815
@. &L “HESTCTEM” HIUSBHE LA ANSTC-ISP T # 4w 2 T A HIPCBIR

USB 14 Jo FH T-RS—23238 45 Ak

348 38 S R TAT PR A A SHL: 0513-5501 2928 / 2929 / 2966 fEEH: 0513-5501 2969 / 2956 / 2947



STCY0C51RC/RD+ZHH T HIIEHE B 77 I3 :www.STCMCU.com  HR % #QQ:800003751 STC — A¥Ri K 98051 8 i WL Bt 24 7]

(3). HAhAFT A TG B2

(4). “RGHIEI KPower ON” FFRATAEIZ NARES, BEEMCU-VCC Powerk] A5, %A %
B AL

(5). “[P1.0, PL.1)(*} T-STC15 £ 41 4[P3.2, P3.3]) A} [0, O] 4z il HF 3% «
AT AR RARAS, [P1.0, PLA] = [1, 1], ANFE 25,
AT TARAS,  [P1.0, PL.A] = [0, O], F4% 54,
B RN E AR “ TR IR R E[P1.0, P1.1] =[0, 014 HIP3. 0 T &k Rk dr A7
AU LT SR AL T3 TRAS, AEBHHLRI[PL.0, PLA) R EI

(6) . ¥ B UG R B R e, B K B AL, VR R L2 8-Pin/20-Pin/28-Pin/32-Pin/40-Pin
(17, R BESZA0-Pin, ATV THESE T, B ALHLER (Gnd) X HEBH S5 A2 Y M 2%
(Gnd) #i -

10.3.5 $XFUSB-RS232%5# 4k AR AR AY JL =17 FR

A B IO A G PRTERS-232 88 47 1, T 78 B — 42k USB-RS2325F M & k9 B — A
RS-232E0 47 . {HAG LEUSB-RS232% e 2k 5 STCF #i b B FE AN IR 1E RG R ABEIR AR, X B4
TR AR ] A H L s iR R i

(D XT iy B HPL23035CP2102MI{F FIUSB-RS232F 44k, S5 22 3L AN [l it 4 1) 3¢
SRR ARV E B AN HEZ )

(2) ZRAESTC- ISP ] R A o d5 v Y R 20 R A AT B AR 26 1 B R AH 45 HL# 212400,
TR

Step3/4EWRS: Select COM Fort, Max Faud/]
COM: |COM3 hd

EEE SR R R RS E =

(3) iLSTCHEE MY ZA T MR k.

T [ O T R A A KBl 0513-5501 2928 / 2929 / 2966 f£E: 0513-5501 2969 / 2956 / 2947 349



STC90C51RC/RD+HF L HLIETE  BORSCREME, - www.GXWMCU.com I K S5 Tel : 13922829991 ff 4 Ji [i] Tel : 13922805190

10.3.6 GfATASTC-ISPTHIRGBER PR G LB FURFEHAPIEF

FIFHSTCRAIISP T 4 gmfe T H (L SZat & 8 5 HLIE T RS-232 4% i 4% 3% 42 21 FE i) AT
RS-23285#t

B HLER P E SR B SERC 3/ %
1. Ul-Socketfi & A 13 48 N\ 5L A L

2.

3.

® N oo

B 2% E R IE(MCU-VCC,GND) A B8 A HLIKI[P3.0, PRATHE N LA “ It Nits
W, WFEAR, XERP R LARAPEES T 5B riEE e

B P R S8 B HLIG[PL.0, P1.1] (X T-STC15 £ %1 4[P3.2, P3.3]) #E NEEHLAR “ AN
O R (I SR 7 B E)

. WiZi[P1.0, P1.1] =[0, 0], ¥z 2Hh, WIEH /7 R4 A H AR, B [P1.0, P11

MH P 25051 BISTC R FIISP T #idfe 1 H (FL STt & H 7 HLs I RS-232 85 25 i H2 31

B b, B “EiI[P1.0, PLAYIEIS [0, 01/ T #F, WI[P1.0, P1.1] = [0, 0].

B STC-ISP T Bt i 322 3 H i b 31T RS23238 (5 (B AR ERE 7 I T L&)

AN EEEA GEERMNH P R AL, ANZEMNEUSBEE, HAUSB A i)
KT ¥ “Download/ F#:”

TERFEFN, WHAPRAEINSEI EE, AMREsh, $A LA ERREAL (HA
REAEISP N EAE P IS W AN B I B AL, WA, WK ARG 1% B BEWD T / B WD O 5

>3
7
i N

waE

HEFIP3. 0/P3. 1, BRHAMLR IR, 76 2 SoE W T .

K17 R Gt L PR IE S RISTC-TSP R iRk b

MRS, WTUERSH &
G HUBERER, TR
JRIFRI N R G ED T bR o

350

38 S R TAT PR A A SHL: 0513-5501 2928 / 2929 / 2966 fEEH: 0513-5501 2969 / 2956 / 2947



STCY0CS1RC/RD+H I )T HLIEFT B 5 Ml :www.STCMCU.com K #$QQ:800003751 STC — 4xERiz KI80SLH A WL i 24 ]

BEFH P RGISTC-1SP R 8tk 4% 22 W s &2 W b, ERECLVF JUA:

(1) STC-ISPF #ibi 18t 55 EAN S48 A B2 L5

(2) “MEFRUSBIIHLHL” (IUSBHESL B2, ANESH A, KA RS E A,
(3) $%STC N MR AIUSBHE LA H FRS232i8 15

Il EG R T AR AR MHL: 0513-5501 2928 / 2929 / 2966 fE 3. 0513-5501 2969 / 2956 / 2947 351



STCO0C51RC/RD+HF . HLIETE  BARSCRFM G : www.GXWMCU.com

IR S 5 Tel : 13922829991 A i i) Tel : 13922805190

10.3.7 HAXumAYSTC-ISPIEHIER {4 (Ver6.84) g0 R 1§ A 15t BH

-

2 STC-ISP (V6.84C) ($5EHE%: 0513-55012928) EMuww.STCMCU.com (EASrSQQ:800003751) - STC: £BE #180.. | = | = |5
B2 [BTEGND TR L3l (hate -] [ EATISE | BOBE | kel BEEE | BORLE | BEAMEER (B
E.Elz—,|cuma <[ 48 | | [
BRI 2400 v BEERE (usmo 4| TAFsE [+ @Al v[smuguh[s | ofE(x :'
Andath T+ %D <] Timc FIEEMEM Fispr [eeeron [T 'tt?éﬁaﬂé
beoooo VIR RS NE gEERest ||| - g EEE BT LB i
[7] PlBts | ] E. HHFUSET L
Dx1000  [V|FISEEFROMEMR [ $TFFEERRONIZEE f Ju JE @%{“ Séﬁ”‘éﬂa
AT | | B TE T | BEhEEts | T || 2s TR0 2FaciEl sk EEPROM T/0 ERE A 4
= = T STCISFZKOESZ  5.5-3.8 8K 045 53K 42 &
?:? L @Rf”’ii)*git STCISF2KIESZ  5.5-3.8 16K 2048 48K 42 &
(NS e s e STCISF2RZ4S2  5.5-3.8 24k pods | AR 42 8
7] oigsfe AT {EE &1 STC1SF2K32S2 5.5-3.8 32K 2048 29K 4z B
7] FEHT ERAETF STCISF2E40SZ  5.5-3.8 40K 7048 ZIK 42 &
ol ; {2 STCISF2E4ESZ  5.5-3.8 48K 7048 13K 42 &
I ALeg IF fiPe. 501 1 STCISF2ESESZ  5.5-3.8 SEE 2048 5K 42 &
[T] T4 BahAd, BL. O/PL. 1 A0/0A B FEFERE STCISF2RE0SZ 5.5-3.8 BO0K 2048 1K 42 &
[C] Tr T4 P92 FEREh F FEEPRONE IAPISF2RB1SZ  5.5-3.8 BIK 2048 IAE 42 & =
| R E D e e R i I N S
IEFL ek A RIGHIERE FF -
= o 1A Z
o] L
TR it E5RE P EREss S E
: : . ERRARAE %ﬁf?anﬁ%ﬂwzmﬁﬁﬁw .
| wmecuEn | [aEsmm| SEEHEER -
Vg HasrE SRR B
| S ERE  EEA T S (EHASER| [SARENE [FRANERS) ViETE st o [(EF)

BB K TSP A PFVe. 84 Fmin B . B AEH V2B o (il

ARG AR O BRI RS BPER T AR IR/ R R R AR .

HZSTC-TSP-V6. 84H A %N ThEE .

IOk A

352 T I L R T AT PR ]

SHL: 0513-5501 2928 / 2929 / 2966

f&¥: 0513-5501 2969 / 2956 / 2947



STCY0C51RC/RD+ZHH T HIIEHE B 77 I3 :www.STCMCU.com  HR % #QQ:800003751 STC — A¥Ri K 98051 8 i WL Bt 24 7]

i) STC-ISP (V6.84C) (FHEER: 0513-55012928) ERww

B R IS [STCOOCE1RD

iow §|ﬂ3ﬂ§ﬁ|huto -

B0 |com3

%ﬁﬁ*ﬁ\@%
ettt

HEFESTCR I A BLIR AL S |

JEFESTCO0 2 91 3 1 WL 42 |

<)L e T ek N O |

PR S o P 0 SR 4 R A
SR PRS2, 11115200,

ozo000 [V HEIEAE IREFIT 38400,19200,24005¢ Auto Buad
0x1000 [V FERREEPROME X $TFREEPRONSZ
BIHAR | Ts e | EEmEEds T PR AR A |
] fgteT GRISEIE, - {TITEEPROMALIR S |
[T pe iR Feep g
| Sehes A a2 L T T ?EE%EW( ol
N R SRH6T (B 15
V] PIEHF RG] | A AN, R 127 G B
[ ALEEIFE{EP4.500 2
L& BahRd, PL.0/FL. 140/0AR] T
: ~L | [ = mvcum sy rrav
TR T 3R RS FEEFRON kg R
[C] BRI SIS 3 AP AEBY ERAMA AT
T ashz F KIS IE R {E T R B HEPLO, PLUIRIN A& TR A A AT
WEFE: [PL.0, PLAJIEIN AAC B~ I A m) R 80As 7

21k

To b/ iEE

AR FAEIARII[PL.0, PLAJI

S5

| temcumEm g | EEEE R -

VISR T HAPE AR
INEELpriE 2 b =B ey ANy

#1P3.0/P3.14M%RS-485/RS-23245 8 15 Hi i,
A% FFPL.O/PLIZT0/074 AT LA R # 2 5,
WIAFRS 5070, W EE RAEISPE| ST,
HETLBATH PR

|kﬁ%$ﬁﬁﬁ%

WRBERRBNE (W
PR R, A

41P3.0/P3.14M#%RS-485/RS-232%5 38 15
HI%, E0ERPL.0/PL.1%5T-0/04 1] LA
NEFET, WAFER N0, NS RS
ISP5| Sy, HIEBITH T .

P 0 L A T R A ]

HHl: 0513-5501 2928 / 2929 / 2966

f£E: 0513-5501 2969 / 2956 / 2947

353



STCO0C51RC/RD+ RS HIAETT  HARSZFRFRISE : www.GXWMCU.com Il 3 R 37 457 Tel : 13922829991 HJF 4 Jiit i1l Tel : 13922805190
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2).
(3).
4).

Stepl/*PBR1: IEFEARFTAE A I ALELS, 41STCIOCH51RCEE
Step2/ B BR2: FTIFSCAF, BRSEH PR, LIAUHNAFMREFRD Gk bin, * hex)
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MCU/ 5 Fr#l. GND PC/Hfii  GND (COM Port Pin5)
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(5). RS—232%E 2% A 1% FIMAX232/SP232 (4. 5-5. 5V) , MAX3232/SP3232 (3V-5. 5V).

354

T 38 [E S T PR A A KMl 0513-5501 2928 / 2929 / 2966 f£ 3. 0513-5501 2969 / 2956 / 2947



STCO0C51RC/RD+ RS M H HLIERE B 77 I3l :www.STCMCU.com R % #QQ:800003751 STC — 4:BfIR K805 LEL ML kit 24

s e F b PR /3 B B T AR A -

STC12C5616AD/STC12LESA1EAD
STC12C541640/5TC12LES416AD

Al
Bl

STC1 2C52E|4AD]STE12LESZD4JAD§§I

STC12C2052AD/STC12LE20S2AD 2

T 13
STC12C5AR0S2/ STC2LES AROS2 2551

STCID:’STEM_,?QI ggﬁ i -
24, STEMHzTR FHZ0MHzH

[=1=]
BEEIpieg Rk 1200
LR \%
. LERsAme

25l

g%iFEF'TtﬁHH‘J ERAPH ERART,

i aEEn =[BRS
(2014 el 7.2 F JSTCLSEBIRNCY, MR ;
x T
i %Egﬂi@ﬁﬁ?‘@ OFFH (1.5 a.ﬁ SRSH0H) n%ﬁﬂug
(2014-9-227
. EliimE e,

-—Flm B
FE=Em i
e SHE1 1T 1
Z4MH IRCITSE 101z
ﬁjﬁu STcEﬁmw 128%%1215&1 %ﬁﬁ%g;;ﬁ:ggﬁ

WMESTClSFZE;g%ZS{E ]
12MH [ ZRTRCIESE 101
fAll#n : STCISF104¥ 128%%&%1
STCISF2RE0SZ 2SBE TiRAN
24z MIEPIRE S 42 ()
ffl0 : STCISF104% 128131%
WMESTClSFZE;g%ZS{E ]
12MH [ ZRTRCIESE 20
fAld0 : STCISF104¥ 128%%&%1
STCISF2EEOSZ 2SBTFTiRAN
24z IEPIRE I E S 43 ()
{5lh0 : STCISF104% 123131% ﬁiﬁ%mm{—mm{
STCISFEERO0SE 256 11} #)0FEH-OFEH
12MHzp'~]u|31RJ:1R;Eﬁ§ﬁf53 (1133
fAld0 : STCISF104¥ 1282311#.1.1 i DTAH-OTAH
R e G Jail o oea
3z El FT1ILAI —?=
fBlla0 ;- STCISFIO4¥ 128 ;é_m imiji;ﬂjma]{—me}{

4 m

%iﬁ OTEH-OTEH
11} #)0FEH-OFEH
ﬁiﬁ%mm{—mm{
1} #0FIH-OFDH
%iﬁ 0TCH-OTCH
11} #0FCH-OFCH

F I8 ES R T PR A ] FML: 0513-5501 2928 / 2929 / 2966

f£E: 0513-5501 2969 / 2956 / 2947

355



STCO0C51RC/RD+ R FHL T HLAETE  H AR SR 5 www.GXWMCU.com IR 37 5 Tel : 13922829991 #F 4 Jit i1l Tel : 13922805190

LT |
B EIR | R 8/ o/ T e e | T4

HREATEY THNMGSEEE (1500 -

[ BRAEETHFEATRESLERNTE |

[ SseirEEEenEAEEREE |
EE A TSI SE (1-1000000) 10000
BRI T HHEF ABRAE fh-16300 5
[CERuE TS THREE G BT CH S
[ EREEN T SRk e BT F it

B T #igva 1 T B {ERHE

& s T BRTsEHER DM, FEE || L

[ Buswim-svar-svEBRARNFREESS ||| ;

[ Buswim-svar-avEBR AR EREESE ||| .

| WM TEED
RS4854% il i :
| TET | BEE S (EestEdl Dgant
BIEHEE

a2 o

BriEHE P
EREIHARE

IR [F3.2 -

RSP

[ e T &R i as B s S A IRS 485 RIThEs
[ A s das TR T4
Es4asiel{EEECEN

RS4BSIEHITIRE AN T RSB HE A B E 2 -
STC1SFZRROSZ/STC1SLZRE052 i

356 38 S R TAT PR A A SHL: 0513-5501 2928 / 2929 / 2966 f£3: 0513-5501 2969 / 2956 / 2947



STCY0C51RC/RD+ZHH T HIIEHE B 77 I3 :www.STCMCU.com  HR % #QQ:800003751 STC — A¥Ri K 98051 8 i WL Bt 24 7]

BT
|iEFt | serRowizes | ROBF | keil(hERE | BORER | EEAME RS [
BIEAR ZEHERE
%] . = HEX
O S =
@ HEX{ET, =[5
B
Rz EIRAR (4] 2
Bl
(6]
O
&
3 &
P 2L 4
Bh-e s o L
= (12] Ll
© HEX{E A -
EELEE
RIFEEHIR BEhET A
kit [ £iEaiE || SakE | Bfies) 100 a0 ms
sofom -] e ruERS <) BL0E )
e B T RO EiE 0
[CHguT AUT-523% B 0t F EUsBiE R O i o

FEER B3 THGEFE U f ol RAR A S AT LE %, W] LUKE 53 AT 1B STC-ISP R 4G FE 1

f14 32 J 7 PO R (R AR

% PR ST A 94 T2 L AT AR R [ 3 B

[ | EEPRJJM}‘e;fﬂ BOmF |KuliEE:Ly AT A ﬁmﬁﬁmﬁg |
® K$#§Eﬁ EUEHEESTETE HEX
© ExiEs B STENE ETE S :

FrEhE RS E T 0
e e RS RERTE ElE
=] D‘
(8] [
]
]
[a] [
ST [
EE%JEPIX‘ &
O AR i B
© HENiESH s
Frr
RIPRERAER) | BENEEE
Eivir || EeiE || SFEE | Bfies) 10 EE 0 m
Bn(con | EeeE(usen v]  dn(EAe ) i v
[mE=mEEz A0 Py 0
[T AT 528 B AT A USERE SR i o | EE |

P 0 L A T R A ]

HHl: 0513-5501 2928 / 2929 / 2966

f£E: 0513-5501 2969 / 2956 / 2947

357



STCO0C51RC/RD+ R FHL T HLAETE  H AR SR 5 www.GXWMCU.com IR 37 5 Tel : 13922829991 #F 4 Jit i1l Tel : 13922805190

BB ISTC-TSP-V6. S4BAFEE K 1 BT AT 5EA,  FIRTRF 5 oH 5858 7T LUR 5 (68 3SR H ks
R, IR LA O I A RS (CERASMAREY) . %EZ%%%%%%??E&DTFE%:

5 EEaRssTaLEERyEETE lrﬁ.ﬁ; 1= v|
g 9800 - UARTHHER |Bfudiig -]
RIS o) EHEREE B suENEH) |
22 nooos SERTSERTEN (1T (FosC) -]
'E'oid VartInit (woid]) J/9B00bps=@11. 0S92MHzE
SR 1= e ﬂ?sfﬁ%ﬁﬂﬂf %ﬁ?a i1
AUYR &= OxFE; AEBL1E %%%iﬁ
TMOD &= 0xOF; I E 1 15{453 =
TL1 = 0xEQ; LI EED
TH1 = D=FE; [h EH'
ETt = 0; % {51 FEf
} TR = 1. e
4 ]
| ARCHB | | AmaonitB | | EHIKB |

BT HISTC-1SP-V6. S4B A T e RS 25 1T 2%, eI 83 11 2% o m] AAE Bkl B2 AR (Cal
ASMARAE) , AR FH P () 150 B0 5 I % R 45 AR SR A A7 AT 00 1 o S8 I 8 T B2 i 1 R o
7N

| reilihELE | mEREE | aE e ES it | EeSHESE sy

FSHHREE 11,0582 « MHz HFEREE (R0 v
SERTHEE 00 |faglk - EEMEE#EEE[leﬁﬁﬁhéiﬁ (15%5) v]
RE 0018 TERTERRSH (1T  (FOSC) -
1:%'c-i d Timer0Init (void) FA00fRPEL 1. 0S92MH

ot e @gﬁf”ﬁﬂ

TLD = DxAE; AR DE

THO = OxFE; i ]

TFO = 00;

TRO = 1) Ry

4 [

ERCKID | BB | | SHIfE

358 T 38 [E S T PR A A KMl 0513-5501 2928 / 2929 / 2966 f£ 3. 0513-5501 2969 / 2956 / 2947



STCO0C51RC/RD+Z 51 LT HLIGES B /7 ki :www.STCMCU.com A 32 #$QQ:800003751 STC — =B K HIBO5LH Ji WL L4 7

FAN, BB HISTC-T1SP-V6. S4B T A ZE IS T A%, BUPF QR TH 538t mT LA A o7
FIARAS (CERASMARED) , ARHE P B & AT DAAS BSRH 87 ) ZE T R A, BCPE S TSRS i R
FiR:

| BERER | AT | B E S | S | NS

RE 11 0592 - MKz JEF TN T R

BTC15Fxx/STC15Lxx 5
- 100 [k CREHESTCISFIO4E/STCISLIOAE (ARR))
EHEE W%ESTCISFZDQEMSTCISMDQEA (aHm))
3051354 & sTC-15 -
woid DelaylO0usz () F/E11. 0992MHz -
{
unzigned char i, j;
_nop_[);
_nop_[();
i=Z
j=15;
da
{
while (——j1;
} while 0(—-i);

1

4 F

| ARCHB | | ApaonitB | | EHIKB |

Brep B TAh, PCRrRi RS BN ST . B E R T SR A T BAAASTC-ISP T #idw 2 4K
PR S R RSL ok, QRS AS A T E AT ARG [ 32 ST

BORTIISTC-TSP-V6. 84 AR BT T “Kei If HWE” 0, W NEATR

| REE i | EEPROMIT | BOBNE | keilAERE | EREER | mElieEm |

| EAMCURIE BIRei 16 | ThE 2 1 FHAA
STC MorSI{RELSH IS
[$8TaP1oFeRE1S2iR T 2. ORRIE G | [ IAR15L2KEL521% B 202, OMRTRE LS |

BB, il ES232 {hE B{5CEY s
PinZ P31
EXD TXD
Pin3 F3.0
TXD EXD E
PinS
GHD GHD
HEEEREEECT THARE FRR TR TEE MR
BrruiasEihE R T
I?ﬁ‘ %@%ﬁ%gﬁmﬂh BIA O E AR MR S EEei 14 4%
2 1 IAPIEFEKE\1§2_E,E TAF1SLERR1SZHG,
I =T A

i
_‘gJ ‘\EE: ‘ B TIER

T [ O T R A A KBl 0513-5501 2928 / 2929 / 2966 f£E: 0513-5501 2969 / 2956 / 2947 359



STCO0C51RC/RD+ R FHL T HLAETE  H AR SR 5 www.GXWMCU.com IR 37 5 Tel : 13922829991 #F 4 Jit i1l Tel : 13922805190

BOHTIRISTC-1SP-V6. S4B E 1 Sk 30k, A A EWAE S kST R Fis:

BN R | RV EE [ eSS | EE | K (B D

P55 | STC15F4Kicx/STC015LAKs/ TAF 15F4RE152/ TAPISLAKBLS2 Series -
HE@E%E#EJN%%%ﬁE@TM&H“ -
L P B TRE T T s

=fr ACC = 0xE0; ,’,’DDDD DDDD Ar_‘r_‘umulator

=fr B = 0xF0O; #0000, 0000 B

sfr PSH = 0«00, //0000,0000 iiﬁi Fop

sbit CY = PSH'T,

sbit AC = PSH'B:

sbit FO = PSH'S:

sbit RS1 = PSHU4;

sbit RS0 = PSH"3;

sbit OV = PSHUE;

sbit P = PSHUO:

sfr SF = 0x81; 40000, 0111 £3 E

sfr DPL = OxB2; //0000,0000 FEEEHEFY

sfr DPH = 0x83; //0000,0000 FIEIEE =

AT 4EREThESZTr s -
4 1 F

| e | | Es | | FMCURI S E e 1o |

FAh, R TT CALE T (ISTC-TSP-V6. 84844 H 25 1) STC 22 471 B F WL I e T AN 4%

|k | eerromizek | 2OBE | kel (hERE | GEEER | REEAER |

TR

T fEealE | # v | BEEE  v|sRaD[x v HE[x -

T * CmsssEnm  SsmAkhEss 20 «| oo
Gl TiEBE () I2FEZTiE SRAM EEPREOM I/0 ERYE 8 4
STCISFZEDESE et 51 2048 53K 42 B
STCISFRELIGSE et 16K 2048 45K 42 B
STCISFRER4S2 et 4K 2048 37K 42 B
STCISFREIESE et 32K 2048 29K 42 B
STCISF2E4052 et 40K 2048 21K 42 B
STCISF2E4852 et 45K 2048 13K 42 B
STCISFRESESE et SEKE 2048 5K 42 B
STCISFZEROSE et BOK 2048 1K 42 B
TAPISFRERLSE et B1K 2048 IAF 42 B
STCISL2EaSE 3.6-2.4 514 2048 53K 4 B
STCISLZELIRSE 3.6-2.4 18K 2048 45K 4 B
STRISTFRFSE 3 A7 4 24K 4A ATK 47 f By
4 e 3

360 38 S R TAT PR A A SHL: 0513-5501 2928 / 2929 / 2966 f&¥: 0513-5501 2969 / 2956 / 2947



STCY0C51RC/RD+ZHH T HIIEHE B 77 I3 :www.STCMCU.com  HR % #QQ:800003751 STC — A¥Ri K 98051 8 i WL Bt 24 7]

10.3.8 STC-ISP#5 |54 (Ver6.84) & I B #2 71 A i R

AT H R P D RE 32 2R BORE PP AR S AR OR A R T st B AT RSO — N AT LR H
Bl P BEAT T B RE (AR 2 Tl B0 Y B 5 A T BRAT S

R Il P ATLNE CRATRE ] 7 AT LA AT SO AT R T bR 1441 44 5 EA
FAEBMERD R TT UG E H bs BUIK B BE 445 A0 H AR 7 19IDS, 5 5%E H A Ao i ) A
S )E, R CUEEA ARG N RE R A BEAE TR E 1 FB I 32 4T (B I BE s N U RE 7 1 2 AL
i AE, it 90 26 A, e i U8 7 T AN IR, 24 9 125 58 1R FR) R I 3050 M58, T EAS T C A it
BL BT L Ha e 3 22 4, R PR ATt JCRE AR T £ SCSUNILGE LR BURBE AT L), 95
NELER, NHARPARET. RN, S4EE 7 BSAIIDSE, A A H g
TERFAAABID S H AR A O T — G B B2 LT 0 8™ e ) A -850, i) DUk 4
H O AT EE LRSS IR T TR ), X FIDS A E
R, AREREAT T 3T .

KA H R PP R R BRAE D BRI -
1. HRIEF RS A S

2. FTIFREPARRS SCF

3 BB R A A 15

) STC-ISP (V6.84C) ($5£FE5%: 0513-55012928) Eflwwnw.STCMCU.com (EAZH50Q:800003751) -- STC: 2FEx#i80. | = [ =

8 e T2lpns huto || BFXH | sb/BATRE | SO | K1BESE [ BHRER [ #E e
SEOE | cons .
5 = i > e N . .
zgifl—‘ FEToE |—| b AR AR
D000 [ ESEBENR TFERTE D
Dx0000 [ V] FEPSEEFROME R FTHEEPRONTEE | [ > 1 .
o0 TR S
ﬁf*ﬁlﬁ U BT e | B [ T
T T T ———— -
ik A IR ISTHIAITRCHIEE 11,0592 « MHz
(V] et m A ess aemil ERRiAdE)
7] e T
[C] Fhos BahRd, £3. 2/F3. s 90/ 0Tal - BT S, W BRI
] e SR ki
[V] Efiftm /o0 2
9] i M i CBB L PR i | -

o — ||| e oo e o000 ([ GeisiEys ][ Al [ fRidus |
[EATLE | ERPRONR(E

EN=lpp e AR S == (| RIS . TAPISFZERISZ

O =

sz sTicsimen
W =R LS it g g %%C{mr aﬁiz
TSR TV P2 FRRHERR Al FEEFRONES = ﬁSPI (,E'_j}iﬁﬂng#E—t #E-t?r__[}iﬁ)

H3HEPCAPIN/CCE (AIE
BB ERAD

T/ ELf T
[ #mmcupm | [Emsem| ESEHEY - >

¥ SR THAE TR B
[ S B T I A B TS [amARiER| [hRERY| ERsNESs| VETs Mot 1o

T [ O T R A A KBl 0513-5501 2928 / 2929 / 2966 f£E: 0513-5501 2969 / 2956 / 2947 361



STCO0C51RC/RD+Z I HLIGET AR SCRFM I : www. GXWMCU.com

I B AR S #FTel : 13922829991 A & i ) Tel : 13922805190

4,

e — MR, FE FPHBESRAFNIDS,

wmrE R, %5 MIDS N

“000D001100641D” (HIAFE EEX H ARith v FIID S #EAT R0, Al gkid il

ERRSRE LT M
. iR BshER EETW%E?’JF’EI“EIRC}’EE%%
. SIRIRRE SRR
. P3.23P3. aiﬁ‘Ffﬁt'F%EE%
i@gﬁmt@z}ggﬁwaﬂgmﬂw

E’T
g
EEDE#JE"]EEEI 1ﬁﬁﬂﬂiﬁﬁ$ﬂ§§j‘ﬂ =
]

. ,hJ#Er‘F P2 DifiH A

D EAIS < o000t 100641T >
. BRHES: 1Al

HRTERRTH |

5, iﬁﬁ H iiJi

(ﬂDTFﬁE Eﬂjﬁai, TEJE

CERERARBE
i IR
ZaifE 0

Teigtest @ 7ot ila s,
e,
ASCITIOE

B TEEEFRINEE X
ARMR I 00000
HHEIE 0
Teidta=l © e
+-tH

Jiiza

ASCITIFAE =

BEFE 1
EBATE| L

.

Fn

LERE 1
A L

6. X ERSA8IEHNEE (INIAFEERSA8545 ],

e
iR (p2 o
Bk (EaPan -

seha®

BRI |p3 2 .|

BEISHET (ZaTen -

|:| T‘AT?!EH‘H%EEEﬁjuﬁﬁ’lﬁsws#eﬁﬂﬂjﬁﬁ

Rk

EsaasiEi| AR

RS485#2%'JJJJ &R‘J%‘aﬂ'l'?’ﬂ'l]&#ﬁﬁﬁ’]ﬁ)—#ﬂlﬁ;& -
STCISFERBOSZ/SIC1E
IAP15F21{5152£IAP15L2K5152 -

U7

Cij:5unt

~

b

362 T I L R T AT PR ]

SHL: 0513-5501 2928 / 2929 / 2966

f&¥: 0513-5501 2969 / 2956 / 2947



STCY0C51RC/RD+ZHH T HIIEHE B 77 I3 :www.STCMCU.com  HR % #QQ:800003751 STC — A¥Ri K 98051 8 i WL Bt 24 7]

7. WE UWEIHFGABISPTE” (nAFELIhEE, Tk ibb)
REIR RS RIST T8 S|

2o PRt EEER
IR
RIS

EE SR TR SSA TR R L ThEE

4w

&ﬁz[ewo v | i | B -

én? 12 34 56 78 90 AR CD EF -
) 17345676a0ABCDER

[ SRTHR SRR aE Y as
[ S B TGS ARG TS
| EERPOEXGSHTATH

8, TS B BERCANURESL S 4%, IFC T B AR RIS CAn AN TR EON H A R ) B £ ok
TR, ATBkL )

¥ x|

S : oooDoo
FHIAS: IiPISFRERIS2

. B .
b e (Tt

uments and Settings'Kaily'\My Docoment shI0MIEEY

BigF [Eﬁﬁﬁ%ﬁﬁﬁ [igauzsmm%] JEE—

O T ARATIUE R A, N KA R RTAR e 1 v LS

10, MRAEX AT E, BEOAARMFRIRRE . TR AR, BE T EREHN AR, Bl AR
PR HE B B

11, 37 it SR bR i (K B 5, U 7 B A bR 5, e T B SCASHE P i A\ I T A T 1Y)
FI b R i (B 45

12, 3 ZRE HARSG R DS, 5 B2 ik B KR ID5 7, I8 Ja T (1 SCAHE A e A\ BT B ic T~
{1 H AR A 1D 5

I REEEIEEESS

T [ O T R A A KBl 0513-5501 2928 / 2929 / 2966 f£E: 0513-5501 2969 / 2956 / 2947 363



STC90C51RC/RD+Z 1 8 i L6

FARSZFF M5 - www. GXWMCU.com

B B AR S5 Tel : 13922829991 #F A& Jifi 7] Tel : 13922805190

PISFZEGRISE

- BIBIEE aute v | | RRFIM | SOBNE | KoiLOERE | AP | R /OHEAEE | ENEEIE 4

RO ComL) v [ 43 | [ooroon  FF FF FF FF FT FT FF FF FF FF FF FF FF IF FF F &
o F FF FF FF FF FF )
A H &S F FF FF FF FF FF
F FF FF FF FF T
ERRTRED: BATEE AR i Sl S AR T A | FF FF FF FF FF FF
| FEEHBET IR SamEEwEaRs | [ o T
AFEm ETHEANETT ESHG °F FF FF FF FF FF
HIER EEBM: *F FF FF FF FF FF
BP AR °F FF FF FF FF FF
1. TRFHALNTEOSETussisE °F FF FF FF FF FF
0x1000 7. BEOpEE/EEEFE—REL T THEE, “F FF FF FF FF FF
EHUSOMES SEErF-[LAcH L
] SRR E L T EEE L za00aE 800 P FF FF Y FFOFP
N 3. BT, FEES TRl HaRERiEE . fF FF FF FF FF T
%ig% Eeiles ey °F FF FF FF_FF_FF
: FF FF FF [i0_00 00]
) ASCITRE - =
-
P [V#kiBRS  SSTTFIZ CCOH_ ST3320813A3 » J | 2
| MEREAIIS {M00001100641D v, R =S
it B i
+iiiA
ASCITHEMETS B s, TR s R
\ ‘ . BhREfifE 2 B
BHEPS
= FoRRLS
: e [ EEeE m
ERtERETH 1
95ZhJFJZ CC2H
el | B[P
:\Docunents and Setiings\KailyiMy Doc
HEHRHE AT
TR B E R TS Gﬁ?ﬁlﬁﬁﬁﬁl [EnmEme [EREmE

K6 B bR R S, M 2 ik b RIS

3\ WA TR AL, K H S ATRE R ORAT - B R AS BUAR R AT AT SO T,

] (K P 28 5 RAT SO A XL

ST3528613AS

BEE F I AT

AT A T
| TEEHReET FATE
ETQEFHE‘J%WEE} £

j HBEE EEETT ]
] 1. FRIEHRER i

2 e B — >
# %mm%uﬂiﬁﬁ*—aaﬂ%ﬁ?ﬁma
=t W%ﬁﬁ%@ﬂ%f&i&ﬁ$%ﬁf@ﬂﬂﬁz4 058 E 48! e
ES . BT , RESS SR L ERRrRIERE EEI?lJEﬂwEI con)

HEa )
H BEmel
] EEEET
i [ T
| PIRMIEES  [3SzaJFIT_OCPH_ STESR01SMS = a”ﬁﬁfﬁi&ﬁﬁz i,
H #kEA IS 0000001 1008410 5 CIRDiE F S
: S
g [ = | [ ma 1
A O TS UUUIOUT TR T
SRS, TAPISF2RGLS?
=it EHGHE SRR | i, STCHCU. com |
—

E/55RD EEHR |3 v

sy
ol

STC15F2K60S2/STC15L2K60S2
IAP15F2K61S2/IAP15L2K61S2
STC15F101W/STC15L101W
IAP15F105W/STC15L105W
STC15W104SW/IAP15W105W

= PR T e

R AL S 5 e BRAS FID S D AR R 55U Rt 3 4L AL

364 T I L R T AT PR ]

SHL: 0513-5501 2928 / 2929 / 2966

fEEH: 0513-5501 2969 / 2956 / 2947



STCY0C51RC/RD+ZHH T HIIEHE B 77 I3 :www.STCMCU.com  HR % #QQ:800003751 STC — A¥Ri K 98051 8 i WL Bt 24 7]

1039 BITHFEFHEEAR®SREBEERISPTEH (T FHR)

AT PR R R P 4 IR ELEE E TSP R AR CRDARAE TR 0 < B & TSP R
B SRR TR R AR A AN RIS R R, i
P RO £ 5 E120 A1 TSP 200 T .

HAKIDhRe Ny BN SUBAL T BRAETT 46 K I HIEISP T i fE 8 T & al, SEREM /B
FEX—HarS CGRT XS Oard, F7 AT DURYE B CAER IRE R b i 8 13 B R i B
R BRIRALBLRAFIEND)  SRJE AL BIARISP R R FEiE T an & o

“EATH P EFRICRI P a4 R BB B S TSP R 37X —Thfig 3 2 A T H 5T &
B, SeHUARWIE (AH BFS A B B BVl R A, BRI sl oy k2
P &R AR H R P o — B B A AR, Si B 5, AT —Hf)“MOoV
IAP_CONTR,#60H” (K 4 L% ek “IAP_CONTR = 0x60;”[KCi& = 1%, MCUsk<: A 35 7 3
ISP X I HAT ISPARAY o

MNE R, B HEE X% BN R N115200. BRIEAL . —Frfs b A i) 4 41

0x12. 0x34. Ox56. OXAB. OXCD. OXEF. 0x12. . 4%)#k b“HEyk R 8 ai#0 5 ki E € Xr
A RS, RIATSEIELE E T E )RR

[ Tsne FIRPS RRLBISEIFRRR )
}m:r tﬁ;ﬁ%ﬁ .
%_Jélﬁg fF %EE%@IHP

. E_J}iﬂf
=
éﬂ‘-ﬁi BT S A T

i
e WOV TAP_CONTE, .

TAP CONTREMSFENMHIES 0CTH
GE T STCE9/STCA0/STC1 2054 /S TC2052 F 5]
fISFEMHE, 0ETH )

EE S R TR S T AR R A TS

ﬁ#ﬁ[nm v |tk | B v

én? 12 34 56 AE CD EF 12 E
) 173458ABCDEFLZ

VSRR &S
[ 4E A E S R EE S T e S
| | EERPEENASHAETE |

rr CRIE T EE XA IR T B i AR AL R A TR/ AR %A, N
2R3 B i) & PSR

T [ O T R A A KBl 0513-5501 2928 / 2929 / 2966 f£E: 0513-5501 2969 / 2956 / 2947 365



STCO0C51RC/RD+HR A H T HIARRE  H AR SCRFR 4 - www. GXWMCU.com I 4 AR 37 # Tel : 13922829991 4 Jit il Tel : 13922805190

Fr ab
Function Data [ Hex | Z v BIHET Auto v
IRP_NJ CREATE Port Opened - sto-isp-15xx.exe 2 EAsn
TL 5 B (COML) v
IOCTL SERIAL SET Bd. T 115200 1 Apn=lRE

BIREFE | 2400 v BEERE s v

\ by
ox0000 [V ERRTEIDE R IR

ICQCTL_SERIAL_SET LI. 1, Parity: No, DataFE
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IRF_MJ_ WRITE Length: 0001, Data

2. APREES
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IRF NI WRITE Length: 0001, Data: 7F ey 5 i
IRP_NJ WRITE Length: 0001, Data: 7F I EERAREX S HFETE ]
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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".1t might be represented in assembly language by the mnemonic "ADD".Programming with mne-
monics is obviously preferable to programming with binary codes.

Of course, this is not the whole story. Instructions operate on data, and the location of the data is specified by
various "addressing modes" emmbeded in the binary code of the machine language instruction. So, there may be
several variations of the ADD instruction, depending on what is added. The rules for specifying these variations
are central to the theme of assembly language programming.

An assembly language program is not executable by a computer. Once written, the program must undergo
translation to machine language. In the example above, the mnemonic "ADD" must be translated to the binary
code "10110011". Depending on the complexity of the programming environment, this translation may involve
one or more steps before an executable machine language program results. As a minimum, a program called an
"assembler” is required to translate the instruction mnemonics to machine language binary codes. Afurther step
may require a "linker" to combine portions of program from separate files and to set the address in memory at
which th program may execute. We begin with a few definitions.

An assembly language program i a program written using labels, mnemonics, and so on, in which each state-
ment corresponds to a machine instruction. Assembly language programs, often called source code or symbolic
code, cannot be executed by a computer.

A machine language program is a program containing binary codes that represent instructions to a computer.
Machine language programs, often called object code, are executable by a computer.

A assembler is a program that translate an assembly language program into a machine language program.
The machine language program (object code) may be in "absolute” form or in "relocatable™ form. In the latter
case, "linking" is required to set the absolute address for execution.

A linker is a program that combines relocatable object programs (modules) and produces an absolute object
program that is executable by a computer. A linker is sometimes called a "linker/locator" to reflect its separate
functions of combining relocatable modules (linking) and setting the address for execution (locating).

A segment is a unit of code or data memory. A segment may be relocatable or absolute. A relocatable seg-
ment has a name, type, and other attributes that allow the linker to combine it with other paritial segments, if re-
quired, and to correctly locate the segment. An absolute segment has no name and cannot be combined with other
segments.

A module contains one or more segments or partial segments. A module has a name assigned by the user. The
module definitions determine the scope of local symbols. An object file contains one or more modules. A module
may be thought of as a "file" in many instances.

A program consists of a single absolute module, merging all absolute and relocatable segments from all input
modules. A program contains only the binary codes for instructions (with address and data constants) that are un-
derstood by a computer.
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ASSEMBLER OPERATION

There are many assembler programs and other support programs available to facilitate the development of ap-
plications for the 8051 microcontroller. Intel's original MCS-51 family assembler, ASM51, is no longer available
commercially. However, it set the standard to which the others are compared.

ASM51 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, ASM51 is called a cross assembler. An 8051 source program may be written on the host computer (using
any text editor) and may be assembled to an object file and listing file (using ASM51), but the program may not
be executed. Since the host system's CPU chip is not an 8051, it does not understand the binary instruction in the
object file. Execution on the host computer requires either hardware emulation or software simulation of the tar-
get CPU. A third possibility is to download the object program to an 8051-based target system for execution.

ASM51 is invoked from the system prompt by

ASM51 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.OBJ

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 (EQUSs) 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 (00H-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., $TITLE). 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 ASM51, 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 ASYMBOL WHICH
;REPRESENTS THE VALUE 500
START: MOV A, #OFFH ;"START" IS ALABEL 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
JNB T, $

The last instruction above makes effective use of ASM51's location counter to avoid using a label. It could also be
written as
HERE: JNB Tl , 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 R0, 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, #0FFOOH
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, #0FFOOH

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, $ STI" 1S APRE-DEFINED SYMBOL
INB 99H, $ :(SAME AS ABOVE)

Code Address

A code address is used in the operand field for jump instructions, including relative jumps (SJMP and conditional
jumps), absolute jumps and calls (ACALL, AJMP), and long jumps and calls (LJIMP, LCALL).
The code address is usually given in the form of a label.

ASMS51 will determine the correct code address and insert into the instruction the correct 8-bit signed offset,
11-bit page address, or 16-bit long address, as appropriate.
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Generic Jumps and Calls

ASMS51 allows programmers to use a generic JMP or CALL mnemonic. "JMP" can be used instead of SIMP,
AJMP or LIMP; and "CALL" can be used instead of ACALL or LCALL. The assembler converts the generic
mnemonic to a "real" instruction following a few simple rules. The generic mnemonic converts to the short form
(for JMP only) if no forward references are used and the jump destination is within -128 locations, or to the ab-
solute form if no forward references are used and the instruction following the JMP or CALL instruction is in the
same 2K block as the destination instruction. If short or absolute forms cannot be used, the conversion is to the
long form.

The conversion is not necessarily the best programming choice. For example, if branching ahead a few in-
strucions, the generic JMP will always convert to LIMP even though an SIMP is probably better. Consider the
following assembled instructions sequence using three generic jumps.

LOC OBJ LINE  SOURCE

1234 1 ORG 1234H
1234 04 2 START: INC A
1235 80FD 3 JMP START ;ASSEMBLES AS SIMP
12FC 4 ORG START + 200
12FC 4134 5 JMP START ;ASSEMBLES AS AJMP
12FE 021301 6 JMP FINISH ;ASSEMBLES AS LIMP
1301 04 7 FINISH: INC A

8 END

The first jJump (line 3) assembles as SIMP because the destination is before the jump (i.e., no forward reference)
and the offset is less than -128. The ORG directive in line 4 creates a gap of 200 locations between the label
START and the second jump, so the conversion on line 5 is to AJMP because the offset is too great for SIMP.
Note also that the address following the second jump (12FEH) and the address of START (1234H) are within the
same 2K page, which, for this instruction sequence, is bounded by 1000H and 17FFH. This criterion must be met
for absolute addressing. The third jump assembles as LIMP because the destination (FINISH) is not yet defined
when the jump is assembled (i.e., a forward reference is used). The reader can verify that the conversion is as
stated by examining the object field for each jump instruction.

ASSEMBLE-TIME EXPRESSION EVALUATION

Values and constants in the operand field may be expressed three ways: (a) explicitly (e.g.,0EFH), (b) with a pre-
defined symbol (e.g., ACC), or (c) with an expression (e.g.,2 + 3). The use of expressions provides a powerful
technique for making assembly language programs more readable and more flexible. When an expression is used,
the assembler calculates a value and inserts it into the instruction.
All expression calculations are performed using 16-bit arithmetic; however, either 8 or 16 bits are inserted

into the instruction as needed. For example, the following two instructions are the same:

MOV DPTR, #04FFH +3

MOV DPTR, #0502H ;ENTIRE 16-BIT RESULT USED

If the same expression is used in a "MOV A #data" instruction, however, the error message "value will not fit in a
byte" is generated by ASM51. An overview of the rules for evaluateing expressions follows.
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Number Bases

The base for numeric constants is indicated in the usual way for Intel microprocessors. Constants must be fol-
lowed with "B" for binary, "O" or "Q" for octal, "D" or nothing for decimal, or "H" for hexadecimal. For example,
the following instructions are the same:

MOV A, #15H
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.,
"0A5H" not "A5H").

Charater Strings

Strings using one or two characters may be used as operands in expressions. The ASCII codes are converted to the

binary equivalent by the assembler. Character constants are enclosed in single quotes (*). Some examples follow.
CINE A, #'Q,AGAIN

SUBB A, #0 ;CONVERT ASCII DIGIT TO BINARY DIGIT
MOV  DPTR, #'AB'
MOV  DPTR, #4142H ;SSAME 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, #1AH

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#5NE4

MOV  A#'X' LT 'Z

MOV  A#'X >= X

MOV  A#$>0

MOV  A#100 GE 50
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So, the assembled instructions are equal to
MOV A, #0FFH

Even though expressions evaluate to 16-bit results (i.e., OFFFFH), in the examples above only the low-order eight
bits are used, since the instruction is a move byte operation. The result is not considered too big in this case, be-
cause as signed numbers the 16-bit value FFFFH and the 8-bit value FFH are the same (-1).

Expression Examples
The following are examples of expressions and the values that result:

Expression Result
'‘B'-'A' 0001H
8/3 0002H
155 MOD 2 0001H
4*4 0010H
8AND 7 0000H
NOT 1 FFFEH
'A' SHL 8 4100H
LOW 65535 00FFH
B8+1)*2 0012H
5EQ4 0000H
'‘A' LT 'B' FFFFH
3 <=3 FFFFHSss

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  TH1, #HIGH VALUE
MOV  TL1, #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'SHL38 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.

ASM51 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, XSEQG)

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 OFOOH ;SET TO NEXT 4K BOUNDARY

The ORG directive can be used in any segment type. If the current segment is absolute, the value will be an abso-
lute address in the current segment. If a relocatable segment is active, the value of the ORG expression is treated
as an offset from the base address of the current instance of the segment.

End The format of the END directive is
END

END should be the last statement in the source file. No label is permitted and nothing beyond the END statement
is processed by the assembler.

Using The format of the END directive is
USING expression

This directive informs ASM51 of the currently active register bank. Subsequent uses of the predefined symbolic
register addresses ARO to AR7 will convert to the appropriate direct address for the active register bank. Consider
the following sequence:

USING 3
PUSH AR7
USING 1
PUSH AR7

The first push above assembles to PUSH 1FH (R7 in bank 3), whereas the second push assembles to PUSH OFH
(R7 in bank 1).

Note that USING does not actually switch register banks; it only informs ASM51 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 OFH

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 ODH ;SET CR (CARRIAGE RETURN) TO ODH
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 ASM51. Consider the following two directives and four instruc-

tions:
FLAG1 EQU 05H
FLAG2 BIT 05H
SETB FLAG1
SETB FLAG2

MOV  FLAGL, #0
MOV  FLAG2, #0

The use of FLAG?2 in the last instruction in this sequence will generate a "data segment address expected™ error
message from ASM51. Since FLAG?2 is defined as a bit address (using the BIT directive), it can be used in a set
bit instruction, but it cannot be used in a move byte instruction. Hence, the error. Even though FLAGI represents
the same value (05H), it was defined using EQU and does not have an associated address space. This is not an
advantage of EQU, but rather, a disadvantage. By properly defining address symbols for use in a specific memory
space (using the directives BIT, DATA, XDATA ect.), the programmer takes advantage of ASM51's powerful
type-checking and avoids bugs from the misuse of symbols.

Storage Initialization/Reservation

The storage initialization and reservation directives initialize and reserve space in either word, byte, or bit units.
The space reserved starts at the location indicated by the current value of the location counter in the currently ac-
tive segment. These directives may be preceded by a label. The storage initialization/reservation directives are
described below.

DS (Define Storage) ~ The format for the DS (define storage) directive is
[label:] DS expression

The DS directive reserves space in byte units. It can be used in any segment type except BIT. The expression
must be a valid assemble-time expression with no forward references and no relocatable or external references.
When a DS statement is encountered in a program, the location counter of the current segment is incremented by
the value of the expression. The sum of the location counter and the specified expression should not exceed the
limitations of the current address space.

The following statement create a 40-byte buffer in the internal data segment:

DSEG AT 30H ;PUT IN DATA SEGMENT (ABSOLUTE, INTERNAL)
LENGTH EQU 40
BUFFER: DS LENGRH ;40 BYTES RESERVED

The label BUFFER represents the address of the first location of reserved memory. For this example, the buffer
begins at address 30H because "AT 30H" is specified with DSEG. The buffer could be cleared using the following
instruction sequence:

MOV  R7, #LENGTH

MOV RO, #BUFFER
LOOP: MOV  @RO, #0

DINZ R7, LOOP

(continue)
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To create a 1000-byte buffer in external RAM starting at 4000H, the following directives could be used:

XSTART EQU 4000H
XLENGTH EQU 1000

XSEG AT  XSTART
XBUFFER: DS XLENGTH

This buffer could be cleared with the following instruction sequence:

MOV DPTR, #XBUFFER
LOOP: CLR A
MOVX @DPTR, A

INC DPTR

MOV A, DPL

CINE A, #LOW (XBUFFER + XLENGTH + 1), LOOP
MOV A, DPH

CINE A, #HIGH (XBUFFER + XLENGTH + 1), LOOP
(continue)

This is an excellent example of a powerful use of ASM51's operators and assemble-time expressions. Since an
instruction does not exist to compare the data pointer with an immediate value, the operation must be fabricated
from available instructions. Two compares are required, one each for the high- and low-bytes of the DPTR. Fur-
thermore, the compare-and-jump-if-not-equal instruction works only with the accumulator or a register, so the
data pointer bytes must be moved into the accumulator before the CINE instruction. The loop terminates only
when the data pointer has reached XBUFFER + LENGTH + 1. (The "+1" is needed because the data pointer is
incremented after the last MOV X instruction.)

DBIT The format for the DBIT (define bit) directive is,
[label:] DBIT  expression

The DBIT directive reserves space in bit units. It can be used only in a BIT segment. The expression must be a
valid assemble-time expression with no forward references. When the DBIT statement is encountered in a pro-
gram, the location counter of the current (BIT) segment is incremented by the value of the expression. Note that
in a BIT segment, the basic unit of the location counter is bits rather than bytes. The following directives creat

three flags in a absolute bit segment:

BSEG ;BIT SEGMENT (ABSOLUTE)
KEFLAG: DBIT 1 ;KEYBOARD STATUS
PRFLAG: DBIT 1 ;PRINTER STATUS
DKFLAG: DBIT 1 ;DISK STATUS

Since an address is not specified with BSEG in the example above, the address of the flags defined by DBIT
could be determined (if one wishes to to so) by examining the symbol table in the .LST or .M51 files. If the defi-
nitions above were the first use of BSEG, then KBFLAG would be at bit address 00H (bit 0 of byte address 20H).
If other bits were defined previously using BSEG, then the definitions above would follow the last bit defined.

DB (Define Byte) The format for the DB (define byte) directive is,
[label:] DB expression [, expression] [...]

The DB directive initializes code memory with byte values. Since it is used to actually place data constants in
code memory, a CODE segment must be active. The expression list is a series of one or more byte values (each of
which may be an expression) separated by commas.
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The DB directive permits character strings (enclosed in single quotes) longer than two characters as long as they
are not part of an expression. Each character in the string is converted to the corresponding ASCII code. If a label
is used, it is assigned the address of th first byte. For example, the following statements

CSEG AT

SQUARES: DB 0,1,4,9,16,25
MESSAGE: DB 'Login:', 0

0100H

;SQUARES OF NUMBERS 0-5
;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
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

expression [, expression] [...]

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: &)Iegin subroutine)

RET

GOOD_BYE: (begin subroutine)
RET
END
Neither MAIN.SRC nor MESSAGES.SRC is a complete program; they must be assembled separately and
linked together to form an executable program. During linking, the external references are resolved with correct

addresses inserted as the destination for the CALL instructions.

Name The format for the NAME directive is
NAME module_name
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All the usual rules for symbol names apply to module names. If a name is not provided, the module takes on
the file name (without a drive or subdirectory specifier and without an extension). In the absence of any use of
the NAME directive, a program will contain one module for each file. The concept of "modules," therefore, is
somewhat cumbersome, at least for relatively small programming problems. Even programs of moderate size (en-
compassing, for example, several files complete with relocatable segments) needn't use the NAME directive and
needn't pay any special attention to the concept of "modules." For this reason, it was mentioned in the definition
that a module may be considered a "file," to simplify learning ASM51. However, for very large programs (several
thousand lines of code, or more), it makes sense to partition the problem into modules, where, for example, each
module may encompass several files containing routines having a common purpose.

Segment Selection Directives

When the assembler encounters a segment selection directive, it diverts the following code or data into the select-
ed segment until another segment is selected by a segment selection directive. The directive may select may select
a previously defined relocatable segment or optionally create and select absolute segments.

RSEG (Relocatable Segment)  The format for the RSEG (relocatable segment) directive is
RSEG segment_name

Where "segment_name" is the name of a relocatable segment previously defined with the SEGMENT directive.
RSEG is a "segment selection” directive that diverts subsequent code or data into the named segment until another
segment selection directive is encountered.

Selecting Absolute Segments RSEG selects a relocatable segment. An "absolute” segment, on the other
hand, is selected using one of the directives:

CSEG (AT address)
DSEG (AT address)
ISEG (AT address)
BSEG (AT address)
XSEG (AT address)

These directives select an absolute segment within the code, internal data, indirect internal data, bit, or external
data address spaces, respectively. If an absolute address is provided (by indicating "AT address"), the assembler
terminates the last absolute address segment, if any, of the specified segment type and creates a new absolute seg-
ment starting at that address. If an absolute address is not specified, the last absolute segment of the specified type
is continuted. If no absolute segment of this type was previously selected and the absolute address is omitted, a
new segment is created starting at location 0. Forward references are not allowed and start addresses must be ab-
solute.

Each segment has its own location counter, which is always set to 0 initially. The default segment is an ab-
solute code segment; therefore, the initial state of the assembler is location 0000H in the absolute code segment.
When another segment is chosen for the first time, the location counter of the former segment retains the last
active value. When that former segment is reselected, the location counter picks up at the last active value. The
ORG directive may be used to change the location counter within the currently selected segment.

ASSEMBLER CONTROLS

Assembler controls establish the format of the listing and object files by regulating the actions of ASM51. For the
most part, assembler controls affect the look of the listing file, without having any affect on the program itself.
They can be entered on the invocation line when a program is assembled, or they can be placed in the source file.
Assembler controls appearing in the source file must be preceded with a dollor sign and must begin in column 1.
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There are two categories of assembler controls: primary and general. Primary controls can be placed in the
invocation line or at the beginnig of the source program. Only other primary controls may precede a primary con-

trol. General controls may be placed anywhere in the source program.

LINKER OPERATION

In developing large application programs, it is common to divide tasks into subprograms or modules containing
sections of code (usually subroutines) that can be written separately from the overall program. The term "modu-
lar programming" refers to this programming strategy. Generally, modules are relocatable, meaning they are not
intended for a specific address in the code or data space. A linking and locating program is needed to combine the
modules into one absolute object module that can be executed.

Intel's RL51 is a typical linker/locator. It processes a series of relocatable object modules as input and creates
an executable machine language program (PROGRAM, perhaps) and a listing file containing a memory map and
symbol table (PROGRAM.M51). This is illustrated in following figure.

FILE3.0OBJ PROGRAM.ABS
FILE2.0BJ
FILE1.0OBJ

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 ASM51

PRIMARY/
NAME GENERAL DEFAULT ABBREV. MEANING
DATE (date) P DATE() DA |Place string in header (9 char. max.)
DEBUG P NODEBUG DB  |Outputs debug symbol information to object file
EJECT G not applicable EJ Continue listing on next page
ERRORPRINT P NOERRORPRINT EP Designates a file to receive error messages in addition to the
(file) listing file (defauts to console)
NOERRORPRINT P NOERRORPRINT NOEP |Designates that error messages will be printed in listing file
only
GEN G GENONLY GO List only the fully expanded source as if all lines generated
by a macro call were already in the source file
GENONLY G GENONLY NOGE |List only the original source text in the listing file
INCLUED(file) G not applicable IC Designates a file to be included as part of the program
LIST G LIST LI Print subsequent lines of source code in listing file
NOLIST G LIST NOLI |Do not print subsequent lines of source code in lisitng file
MACRO P MACRO(50) MR  |Evaluate and expand all macro calls. Allocate percentage of
(men_precent) free memory for macro processing
NOMACRO P MACRO(50) NOMR [Do not evalutate macro calls
MOD51 P MOD51 MO  |Recognize the 8051-specific predefined special function
registers
NOMOD51 P MOD51 NOMO ([Do not recognize the 8051-specific predefined special
function registers
OBJECT(file) P OBJECT(source.OBJ) 0J Designates file to receive object code
NOOBJECT P OBJECT(source.OBJ)| NOOJ |Designates that no object file will be created
PAGING P PAGING Pl Designates that listing file be broken into pages and each
will have a header
NOPAGING P PAGING NOPI |Designates that listing file will contain no page breaks
PAGELENGTH P PAGELENGT(60) PL Sets maximun number of lines in each page of listing file
(N) (range=10 to 65536)
PAGE WIDTH (N) P PAGEWIDTH(120) PW  [Set maximum number of characters in each line of listing
file (range = 72 to 132)
PRINT (file) P PRINT (source.LST) PR Designates file to receive source listing
NOPRINT P PRINT(source.LST) | NOPR |Designates that no listing file will be created
SAVE G not applicable SA  |Stores current control settings from SAVE stack
RESTORE G not applicable RS Restores control settings from SAVE stack
REGISTERBANK P REGISTERBANK(0) RB Indicates one or more banks used in program module
(rb,...)
NOREGISTER- P REGISTERBANK(0)| NORB |Indicates that no register banks are used
BANK
SYMBOLS P SYMBOLS SB Creates a formatted table of all symbols used in program
NOSYMBOLS P SYMBOLS NOSB [Designates that no symbol table is created
TITLE(string) G TITLE() TT Places a string in all subsequent page headers (max.60
characters)
WORKFILES P same as source WEF  |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 ASCI|I
code greater than "Z" (5AH). The following instruction sequence would work:

CINE A, #5BH, $+3

JNC GREATER_THAN
The CINE 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 5AH. (Note: 5AH-5BH<O0, therefore
C=1, but 5BH-5BH=0, therefore C=0.) Jumping to GREATER_THAN on the condition "not carry" correctly
jumps for accumulator values 5BH, 5CH, 5DH, and so on, up to FFH. Once details such as these are worked out,
they can be simplified by inventing an appropriate mnemonic, defining a macro, and using the macro instead of
the corresponding instruction sequence. Here's the definition for a "jump if greater than" macro:

%*DEFINE (JGT (VALUE, LABEL))

(CINE A, #%VALUE+1, $+3  ;JGT
JNC %LABEL

)

To test if the accumulator contains an ASCII code greater than "Z," as just discussed,the macro would be called as
%JGT ('Z', GREATER_THAN)
ASM51 would expand this into

CINE A #5BH, $+3 WJGT
JNC 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, HOFFH, %SKIP
DEC DPL
%SKIP: )

would be called as
%DEC_DPTR
and would be expanded by ASM51 into

DEC DPL ;DECREMENT DATA POINTER
MOV A, DPL

CINE A, #0FFH, SKIPOO

DEC DPH

SKIP0O0:

Note that a local label generally will not conflict with the same label used elsewhere in the source program, since
ASM51 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, #OFFH, %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 /0O DRIVERS
;0 = 8251 SERIAL I/0 DRIVERS

%IF (INTERNAL) THEN

(INCHAR: . ;8051 DRIVERS

OUTCHR:
) ELSE

(INCHAR: . ;8251 DRIVERS

OUTCHR:
)

In this example, the symbol INTERNAL is given the value 1 to select 1/0 subroutines for the 8051's serial port,
or the value 0 to select I/0 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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MisRB: CIiE=SHwIE
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
e 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.
e Generally generates larger machine codes
e 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 1KHz square wave on P1.0.
A solution written below in 8051 C language:

shit portbit = P110; /*Use variable portbit to refer to P1.0*/
main ()
{
TMOD =1,
while (1)
{
THO = OxFE;
TLO = 0xC;
TRO=1;
while (TFO !=1);
TRO=0;
TFO =0;
portbit = I(P1.70);
}
}
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: JINB 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

| 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 anassembler is needed in the case of programs written in assembly language. A complier
basically acts just like an assembler, except that it is more complex since the difference between C and machine
language is far greater than that between assembly and machine language. Hence the complier faces a greater task
to bridge that difference.

Currently, there exist various 8051 C complier, which offer almost similar functions. All our examples and
programs have been compiled and tested with Keil's p Vision 2 IDE by Keil Software, an integrated 8051 pro-
gram development envrionment that includes its C51 cross compiler for C. A cross compiler is a compiler that
normally runs on a platform such as IBM compatible PCs but is meant to compile programs into codes to be run
on other platforms such as the 8051.

DATATYPES

8051 C is very much like the conventional C language, except that several extensions and adaptations have been
made to make it suitable for the 8051 programming environment. The first concern for the 8051 C programmer is
the data types. Recall that a data type is something we use to store data. Readers will be familiar with the basic C
data types such as int, char, and float, which are used to create variables to store integers, characters, or floating-
points. In 8051 C, all the basic C data types are supported, plus a few additional data types meant to be used spe-
cifically with the 8051.

The following table gives a list of the common data types used in 8051 C. The ones in bold are the specific
8051 extensions. The data type bit can be used to declare variables that reside in the 8051's bit-addressable loca-
tions (namely byte locations 20H to 2FH or bit locations 00H to 7FH). Obviously, these bit variables can only
store bit values of either 0 or 1. As an example, the following C statement:

bit flag =0;
declares a bit variable called flag and initializes it to O.
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Data types used in 8051 C language

Data Type Bits | Bytes [Value Range

bit 1 Otol

signed char 8 1 |[-128to +127

unsigned char 8 1 |0to255

enum 16 2 |-32768 to +32767

signed short 16 2 |-32768 to +32767

unsigned short 16 2 |0to 65535

signed int 16 2 |-32768 to +32767

unsigned int 16 2 |0to 65535

signed long 32 4 |-2,147,483,648 to +2,147,483,647
unsigned long 32 4 |0to 4,294,967,295

float 32 4 |+1.175494E-38 to +3.402823E+38
shit 1 Otol

sfr 8 1 |0to 255

sfr16 16 2 |0to 65535

The data type sbit is somewhat similar to the bit data type, except that it is normally used to declare 1-bit
variables that reside in special function registes (SFRs). For example:

shit P = 0xDO;

declares the shit 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;
shit 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:

shit 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:

sfri6 DPTR = 0x82;
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declares a 16-bit variable DPTR whose lower-byte address is at 82H. Checking through the 8051 architecture,
we find that this is the address of the DPL SFR, so again, the sfr16 data type makes it easier for us to refer to the
SFRs by name rather than address. There's just one thing left to mention. When declaring sbit, sfr, or sfr16 vari-
ables, remember to do so outside main, otherwise you will get an error.

In actual fact though, all the SFRs in the 8051, including the individual flag, status, and control bits in the

bit-addressable SFRs have already been declared in an include file, called reg51.h, which comes packaged with
most 8051 C compilers. By using reg51.h, we can refer for instance to the interrupt enable register as simply IE
rather than having to specify the address A8H, and to the data pointer as DPTR rather than 82H. All this makes
8051 C programs more human-readable and manageable. The contents of reg51.h are listed below.

/*

REG51.H

Header file for generic 8051 microcontroller.

/* BYTE Register */

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 IE

sfr IP

sfr SCON
sfr SBUF
/* BIT Register */
/* PSW */

shit CY
shit AC
shit FO
shit RS1
shit RSO
shit ov
shit P

/* TCON */

shit TF1
shit TR1
shit TFO
shit TRO

0x80;
0x90;
0xAO0;
0xBO;
0xDO;
OXEO;
0xFO;
0x81;
0x82;
0x83;
0x87;
0x88;
0x89;
0x8A;
0x8B;
0x8C;
0x8D;
0xAS8;
0xBS8;
0x98;
0x99;

0xD7;
0xD6;
0xD5;
0xD4;
0xD3;
0xD2;
0xDO;

0x8F;
Ox8E;
0x8D;
0x8C;

shit IE1
shit IT1
shit IEQ
shit ITO
/*1E */

shit EA
shit ES
shit ET1
shit EX1
shit ETO
shit EXO0
/* 1P */

shit PS
shit PT1
shit PX1
shit PTO
shit PX0
/*P3*/

shit RD
shit WR
shit T1
shit TO
shit INT1
shit INTO
shit TXD
shit RXD
/* SCON */
shit SMO0
shit SM1
shit SM2
shit REN
shit TB8
shit RB8
shit TI
shit RI

*/
0x8B;
0x8A;
0x89;
0x88;

OXAF;
OXAC;
0XAB;
OXAA;
0xA9;
0xAS8;

0xBC;
0xBB;
OxBA;
0xB9;
0xBS8;

0xB7;
0xB6;
0xB5;
0xB4;
0xB3;
0xB2;
0xB1;
0xBO;

Ox9F;
Ox9E;
0x9D;
0x9C;
0x9B;
0x9A;
0x99;
0x98;
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MEMORY TYPES AND MODELS

The 8051 has various types of memory space, including internal and external code and data memory. When de-
claring variables, it is hence reasonable to wonder in which type of memory those variables would reside. For this
purpose, several memory type specifiers are available for use, as shown in following table.

Memory types used in 8051 C language
Memory Type Description (Size)
code Code memory (64 Kbytes)
data Directly addressable internal data memory (128 bytes)
idata Indirectly addressable internal data memory (256 bytes)
bdata Bit-addressable internal data memory (16 bytes)
xdata External data memory (64 Kbytes)
pdata Paged external data memory (256 bytes)

The first memory type specifier given in above table is code. This is used to specify that a variable is to reside in
code memory, which has a range of up to 64 Kbytes. For example:

char code errormsg[ ] = "An error occurred"” ;

declares a char array called errormsg that resides in code memory.
If you want to put a variable into data memory, then use either of the remaining five data memory specifiers
in above table. Though the choice rests on you, bear in mind that each type of data memory affect the speed of ac-

cess and the size of available data memory. For instance, consider the following declarations:

signed int data numil;
bit bdata numbit;
unsigned int xdata num2;

The first statement creates a signed int variable num1 that resides in inernal data memory (O0H to 7FH). The next
line declares a bit variable numbit that is to reside in the bit-addressable memory locations (byte addresses 20H
to 2FH), also known as bdata. Finally, the last line declares an unsigned int variable called num2 that resides in
external data memory, xdata. Having a variable located in the directly addressable internal data memory speeds
up access considerably; hence, for programs that are time-critical, the variables should be of type data. For other
variants such as 8052 with internal data memory up to 256 bytes, the idata specifier may be used. Note however
that this is slower than data since it must use indirect addressing. Meanwhile, if you would rather have your vari-
ables reside in external memory, you have the choice of declaring them as pdata or xdata. A variable declared
to be in pdata resides in the first 256 bytes (a page) of external memory, while if more storage is required, xdata
should be used, which allows for accessing up to 64 Kbytes of external data memory.

What if when declaring a variable you forget to explicitly specify what type of memory it should reside in, or
you wish that all variables are assigned a default memory type without having to specify them one by one? In this
case, we make use of memory models. The following table lists the various memory models that you can use.

Memory models used in 8051 C language
Memory Model Description
Small Variables default to the internal data memory (data)
Compact Variables default to the first 256 bytes of external data memory (pdata)
Large Variables default to external data memory (xdata)
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A program is explicitly selected to be in a certain memory model by using the C directive, #pragma. Otherwise,
the default memory model is small. It is recommended that programs use the small memory model as it allows for
the fastest possible access by defaulting all variables to reside in internal data memory.

The compact memory model causes all variables to default to the first page of external data memory while
the large memory model causes all variables to default to the full external data memory range of up to 64 Kbytes.

ARRAYS

Often, a group of variables used to store data of the same type need to be grouped together for better readability.
For example, the ASCII table for decimal digits would be as shown below.

ASCI| table for decimal digits
Decimal Digit ASCII Code In Hex
30H
31H
32H
33H
34H
35H
36H
37H
38H
39H

Olo(N|o|o|RhlWIN|FL|O

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;
3
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 memaory 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]

{
}

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 NOREGPARMs 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 (1) TA -40 +85 T
Operating temperature (C) TA 0 +70 C
DC power supply (5V) VDD - VSS -0.3 +6.0 \Y
DC power supply (3V) VDD - VSS -0.3 +4.0 \Y
\oltage on any pin - -0.5 +55 \Y
DC Specification (5V MCU)
Sym | Parameter Sp-ecmcatlon — Test Condition
Min. | Typ Max. | Unit
Voo Operating Voltage 3.8 5.0 55 \Y
lop Power Down Current - <01 | - UuA 5V
lioL Idle Current - 2.0 - mA | 5V
lec Operating Current - 4 20 mA | 5V
Vi Input Low (PO,P1,P2,P3, P4) - - 0.8 \% 5V
Vi Input Low voltage (RESET, XTAL1) - - 15 \% 5V
Vi Input High (PO,P1,P2,P3, P4, [EA) 2.0 - - \% 5V
Vi Input High (RESET) 3.0 - - \% 5V
los Sinking Current for output low (P1,P2,P3,P4) | 4 6 - mA | 5V
lows Sinking Current for output low(PO,ALE,PSEN) | 8 12 mA | 5V
lom Sourcing Current for output high (P1,P2,P3,P4) | 150 220 - UA 5V
Loz Sourcing Current for output high (ALE,PSEN) | 14 20 - mA | 5V
I Logic 0 input current (P1,P2,P3,P4) - 18 50 UA Vpin=0V
I Logic 1 to 0 transition current (P1,P2,P3,P4) - 270 600 UA | Vpin=2.0V
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DC Specification (3V MCU)

Specification .

Sym | Parameter - — Test Condition
Min. | Typ | Max. | Unit

AV Operating Voltage 24 3.3 3.8 \%

lop Power Down Current - <0.1 | - uA 3.3V

lioL Idle Current - 2.0 - mA | 3.3V

lec Operating Current - 4 15 mA | 3.3V

Vi Input Low (PO,P1,P2,P3,P4) - - 0.8 \Y 3.3V

Vi, | Input Low (RESET, XTAL1) - - 15 |V 3.3V

\/ Input High (PO,P1,P2,P3) 2.0 - - \Y 3.3V

V2 Input High (RESET) 3.0 - - \% 3.3V

lous Sink Current for output low (P1,P2,P3,P4) 25 4 - mA | 3.3V

lows Sink Current for output low (PO,ALE,PSEN) 5 8 - mA | 3.3V

lont Sourcing Current for output high (P1,P2,P3,P4) | 40 70 - UA 3.3V

lowz Sourcing Current for output high (ALE,PSEN) | 8 13 - mA | 3.3V

I Logic O input current (P1,P2,P3,P4) - 8 50 UuA Vpin=0V

I Logic 1 to 0 transition current (P1,P2,P3,P4) - 110 | 600 UA | Vpin=2.0V
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MIRD: MIEREHI256F HRAMIEIEFUEMIR IR

:/* ——  STC International Limited */
/% — STC kP  2006/1/6 V1.0 */

;/*% ———  STCY90CHIRC/RD+ ZRFI ¥ ML A &5 ARAME £ 3 4t 903 72
¥ */

:/* —— Mobile: 13922805190 */
. /¥ —— Fax: 0755-82905966 */
/% —— Tel: 0755-82948409 */
:/%* —— Web: www. STCMCU. com */
(/% ———  RJERFEFLESTC-ISP Ver 3.0A. PCBHI F#igwfe TH EItiEy ————— */

P/% ——  WREAERE S SRR Y, W AERR Y R T STCI B AR —— */
P/% ——  WEREAE R G| SR, WA SR FENAE R TSTCH BB R FE  —— */

TEST_CONST EQU 5AH
;TEST_ RAM  EQU  0O3H

ORG  0000H

LIMP INITIAL

ORG  0050H
INITIAL:

MOV RO, #253

MOV R1,  #3H
TEST_ALL_RAM:

MOV R2,  #OFFH
TEST_ONE_RAM:

MOV A, R2

MOV @R1, A

CLR A

MOV A, @R1

CINE A, 2H, ERROR_DISPLAY
DINZ R2, TEST_ONE_RAM

INC R1

DINZ RO, TEST_ALL_RAM
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OK_DISPLAY:

MOV  P1, #11111110B
Waitl:

SIMP  Waitl

ERROR_DISPLAY:
MOV A, R1
MOV  P1, A
Wait2:
SIMP  Wait2
END
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MOV R7, #05H

MOV RO, #20H
START: CLR P1.0

SETB P1.0

MOV R1, #02H
RXDATA: MOV SCON, #00010000B
WAIT: JNB RI, WAIT

CLR RI

MOV A, SBUF

MOV @RO, A

INC RO

DJNZ  R1, RXDATA

DJNZ  R7, START

s WEBRANAE

: UEE N EIRAMEE [X 1 hE
s FHATEANEIE, S/L=0
s RVFHRATREAIS/L=1

; WEBHTIH, MIAMTT4LS165/) 1%L
BT TT R0, SRV R shEOd R

s RIBUCGE—M, TEIAERE

s JERIbRE, HER N IR

s PR

s IEERAMZE X

s FBIR N Ak

s ONEERTE LR, 4kst

; DAHAUR RS EFIIFATEN
s KTERERE AT b EE

T R S AT RO R R A IR R B AR R T L s B, AT SO R
Ko WELR EUF, 4% LETHEY RN LLTR IR, (B R, 1A HAE i th gl

ﬁ‘r%o

—. B74HC164 B HTHRIE O
TAHC1647280 s N FF AL 2774 . T EEFIH

TAHC1649™ J| /NS fa H 1 F 42 11 RS .

126 ST 4T ST BT 1°T “T 12T 13 3T 4T 5T 6T 10T 11T 12T 13T
P3.0 l’éA% Qu Qc Qn le QF Qc QH 12 A%A QB Qr Qn QE QF QG QH

14 T4HC164 Al 74HC164

p3, 1—1% ; Vee 104 Vee
Gnd 7
"¢ CLR cp t 6nd o 5 CP
P1.0 oA s B ok "y
T\
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MR HLEAT O TAETE 7 sROMIRILIRAS S, BATEHE HP3. 0 (RXD) &, BArif 4k
P3.1 (TXD) 6. FEREALETBRIIMER T, &84T D RIE M A — A — 7 AN 74HC164
o WREFRH I, BT T4HC164T0 AT i il , DR B AT A NG RE LA e R
BERWAAL, WAEREN 4, ETAHCT6AR) 4 H o NN ek B =250 1458, DUEARAE
AT N 45 R P A H O

T2 RAMZE PR X 30H,  31HA PN 28 H#3 4T H1 HH T4HC 16447 ¥ th (1) T2 1%

START: MOV R7, #02H ; WEERENTZTANH
MOV RO, #30H 3 BEE MR E
MOV SCON, #O0OH s WEHATHITR0
SEND: MOV A, @RO
MOV SBUF, A s BT DRSS AR
WAIT: JNB TI, WAIT s R R AOE TS, TR T
CLR TI
INC RO s BUR—1M 4
DJNZ R7, SEND
RET
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KA¥HFr WEEPROMIA it 45 1k 1075 R VA L
ISP/IAP, {245 ul gt /(5 N FH ml e, TG o A P 2/ 1 0 2%
2N IGALE RS 3, AR IFIEB051E I A TO/TL
IABISLIARF SR A 2 (OE TR T2 S R A 2%, R R TR R R A4
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CHE g — <> B cLkoutoEciToPsat]s € 13fP11/ADCI
Fr2s CLKOUTVCCPUT1P3 5] 12[1P1.0/ADCO
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VAgSe) SRAM 7 AFEPCART TSI A1 o
B RFEiS BisTER T TxD/P3.IC]3 —  18[1PL6/MISO/ADCE
& F_P Estin/ ReE b SOP28/SKDIP28
& i XTAL2C4 O = 17[71 PLS/MOSI/ADCS
. » xTALIEs B 16/ p1L4SIADC LQFP32 (9x9mm)
E’PROM INTO/P3.2 []6 4 = 15[1PL13/ADC3 SOP32( AN
Data Flash m — INTLUP33[]7 £ O 14[1P12/ADC2 - ( )
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