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2.1 ASP (Active Server Pages)

2.1.1 ASP #37T
Active Server Pages Bj&E ASP (B9 B iRSSigs ) » "t 2 —REES - H R %
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HTMLY @Az § 73 - 27022 2 sl §2 Script i o fEte2l sl 0 852 M s P
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ASP 7270 I *.asp h BHES 0 HTML B0, B3 =115 - 390 HTML /2
S92 $2Ef T Script 20} > 4 0§ T BRI B ASP RRTURY, AL UF N
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F % 1S s P28 €0 CGl R0 pA % » ISAPI 13 ' Win32 27554 # [ “9DLL 72

THRG R HFF R RS VA TEGISAPIRRT ) BIPERIES T - bR S

74 CGIFEP 2 MTSERE - 4 2 ISAPI A28 SES@if 2 20270, J @i shar
B2 CGI A2 » 38 ISAPI R220 2 i@ F T 4RE &0k AP2Sd o

2.1.3 ASP &35
ASPRETRT 7 - f3Ei42 BR CGIRTIGL |  J UMY BEURTHRE

PRI e A FUL L B0

1. d 55 ASP Ovie M ZApm T Q FE*asp h8I'EZ <3 HTML A% ”\7@%
4, 4 = IIR7EIH Script &£ (VB Script 2 Java Script)A= 3 2 g F 05 B
IZPv 375

2. =LUEP asp WrsT B APSS . ¢ ActiveX ol b F RN IEE T B APSS B
% 9 ActiveX 7ot , o= ASP &5 200 o

3. BRPE PIASP 2 FHT L B RPEERE S ASP Rz 0fRd AL HTML 45
ORI I HpRIESS L 2 RS SSERRE ASP 152 o

4. ASP =3 B! VBScript £E o}, 4 =12 P Jscript - PerlScript 2% £ £
IR o 7 2R BEE IR2° 3 *oc<script language="13 [' “IL S B &L

runat="seerver’>~</script>¥2 @ , [F='111g P FPEE HRETHB o

5. =''FPF ASP 4 299 Session 2 Application 4% (X LR 3 gp e

s3I PRl o AE LRI BT E (AP RIBM S L 500G
% |§"'{1 U )‘P o
6. ASP!!9ME g hEH, s G P ActiveX Fo 4 REHL TR o

7. =P ASP 229 ADO 7 EEEAS R BEKRLY A 8BS T

B
8. 9 A HRPSEE [0 ASP A2 VM5 AU AL HTNL 220 %@ [F o Hpigh g g, Al
P &8 44 T I ASP B RO JUSRE RS - F MRE RS I3 R o

2.1.4 ASP 3.0 £{24=11
g Microsoft % I ASP 4914 © 2754 h ASP 3.0 #2215~ &E4q 1 L Elg

RFELT
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1. Application 35 4
b ASP BE2ERER BB SET B0 B, ASP S ALY 2 Web P 2220, )
Application 431 (F 1 A B 581 [ 7275 o

2. ASPError 4914
ASP 5% $458HER , B2 29 o

3. ObjectContext 47
4B HAR TV R SHSLAME Microsoft Transaction Server £ 5 o

4.  Requestigl :
FAmiEn2 THgEss o % HTTP %2 X2 B PSS! Web b gREseos-
25

5. Response 17 14
F s~ 272 4 B B Web Server By 12 o skl oniy

6. Server 4914
Server 4911 P 5°F 3 Web Server &g 13914 ! 5202542 Web Server
FIFFLE B AT o

7. Session 1414

P 2303 452 %, Session 191U G AR ARG P TR 0
2.2 RS-232 3 JI71=

3 3¢3 54 CPU 2 § B2 = CPU 2 CPU B #8klB 8% 47 - & gﬁﬂéﬁg
TP B B [ T 0k MBI (5 SOTEL L B s T B

Bob, ¥ B HDO R RTIEDHOTRIBE IR - TR H- X

= - 'f%ﬁ7uyjlwfa$/\;l};|dj§gl E"—»l_J_Kg o g 7|J1;hj‘djj% —\,DJ|J\.%Jﬁ 7@\7-\7

\

(Synchronous) 22t 53L&z (Asynchronous) A% o5 # -4 F 2 i [ 54
SRk B SUAE G Y 3 AN P EpLS 5 (Start Bit) 211 [F 5 (Stop Bit)
MR BB CLTER AR N g L BEIS o Y g L B 2 9 2 B eI TP

5 4 B EE T rE=g 2P 25 2 g o

5 SEIERE L H ) ePaper(2005 )



) 805 R 8 AR A P Y BRI

-

2.2.2 RS-232 & '*5?

D-Type-25 Pin No.|D-Type-9 Pin No.| Abbreviation Full Name
Pin 2 Pin 3 TD Transmit Data
Pin 3 Pin 2 RD Receive Data
Pin 4 Pin 7 RTS Request To Send
Pin5 Pin 8 CTS Clear To Send
Pin 6 Pin 6 DSR Data Set Ready
Pin7 Pin 5 SG Signal Ground
Pin 8 Pin 1 CD Carrier Detect

Pin 20 Pin 4 DTR Data Terminal Ready
Pin 22 Pin 9 RI Ring Indicator
A 21 RS-232 mrizip
1 2 3 4 5
f | | 1
s - = ~
™l 00000 [
Nt 0000 f‘ S
S J
N —3
6 7 &8 9
Pin Signal Pin Signal
1 Data Carrier Detact g Oala SetReagy |
2 Received Data I RequestioSend |
3 Trangmitied Data § Clegr to Send
4 Data Terminal Ready g Ring Indicatar
5 Signal Ground

A B 22 COM Port %rizzpm
RS-232 ¢0h —2 Rt £ EITepr R B SRRED 5 d AORS-2325 54 Mg F A
BN BED P . R v SR B (ESH W RTRVBM R [T e 2R 228
F 21017 8 93 BB,

1. S BUBRERI AN FHEEBIG(E  BX O RITLENE L T L BUEMT
Pl liuﬁ;‘;\’_fj,w :uiﬂ«(—‘ \/\I_gj(gfch ;_: Eﬁ’i’_,i %‘)‘ﬁ\? I;J]J%On_L|neJu*Elu:\ ; & %Hf—g
AUVEPED 8, SPE (B2 70 REVEREEIZ(Hang Up) o

2. RXD: LRt UV R R EIER o
3. TXD: SR TR PCHT AL X | 3. “IEHIEE Y . o

4. DTR: Bt d Secamiy - 8 &S, A7 B0 H AT BIVFRL L (G 4o
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Mmoo B
GND: g™ % 2 5% » 180 RS RIS E 2L B S0 (22T o B3R5 &M a5t [
BIE- R DGR T 5 4 8 P LSBT o

DSR: 1™ < SUEARALS » fT R S0 N ABVEMES {TPCE L L EEF R o
RTS: MRt d Beeamny » Foo@ 4ogupmg s | B FRITras o & Bpmk

')

WUEPLEGhIE G TR UVTIOORKLE N GERAL o

CTS: Ljt o gvgmieasy o P LS A°PCIR R I8X SOFRNE 3 gy &
EheUvzrLE » RE R FHF Y SFRLE D BB o

RI: 5\7?%&4‘3“‘&5’{% TE RS R AR R

2.2.3 9 FUEEOPLIET

T RAHF g v8 31772 (Universal Asynchronous Receiver Transmitter » 3

KL UART) » tIZRpIAE =0

AT Fes BHEE T BT otk

A 222 ECIRETEES
I EE
B9 IR, ¢ RETRIS OB BRI R AE - P L 40 2 5
2 B5idle (REED o LESE —2 RBR FM o

2. HER
YN BB BIXERLE . TR 23X Y I Sep 0§ S0
(%% 0) f&llbfﬁﬁé‘f\j BES 7T REY T HlsBUVER] o

3. FR

BEE T L BK TR GRS P SE Y S AR 0 [ 1LEYB A,
- 1 bit:B- (E bit ¥ BXY T TR YHRG 5-8 o

f—f

4, 5

|“'.L

Ju

B EngRed BERNEY JANGF g (Tt T B0 KRS0 5 (7,
7 - R duga- B X FRIOD B S —RERERERS 519 S s (F(Odd Parity)
£kl & I (Even Parity) o 2rg [MAFa~ » 55 (RN FHLH 7™t g (52 1
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i 8eh 2L ,3 B B e TAEE 2L B e BAFEIRR B BELD

it Bul SR el (N5 (R (A

5. fait 5
A TE T RE08 18- (BT RER I P 5 , POACRA - (B I T, 0
K9 JREBIHFFold b (sl R 115, 1.51%, 23,5023 P 22 @8 o

2.2.4 RS-232 §#25 (Baud Rate)

3 IPEER L) WA TV fB- {3 bit FHUAER(0 2 1)L B 1728 1%
bit 7+ BEgS FTIEO RIS - SIFRKLE IR WEER o FH E MR REBSEZ Y bit
digTs BEpd e, EI8° 4 bit/sec - &2 (F 5. 5<(Bit Rate)=? 2F5<(Baud Rate) o © &
H P £92F3<7 19200 - 9600 - 4800 : 2400 - 1200(bps) o Z.j2 B €12 - BiX
BUUIRETR s S —, 3 PSR BBIVERL, R § 2 g F' 1200bps - % %
TSR R REPLAIFRIE T M 2 B real time s F LR RS S0RFRC, 3 - A @ E

SEB(S 4 S 1.5 3, TR D CTRET o

3

225 FHHABIIC
PC 8 71" 8051 €98 J1'72 jE g FH2- B2RMHEBL IC, - BHER G

F' MAX232 {5 £2 IC.oMAX232 7' ! & 50 g g+ 2823 (08051 A €9 Logic Level
% High=5V > Low=0V » & RS232 St High=-3~-12V > Low=3~12V o ¢ MAX232

fast g, g S ERLR 8051 = LD AELS o B P ICL232 B o

MAX 232IC § Serial port 232 7. [ :

15V electrolytic capacitor, 10uF 10V
COM1 DB9 p“l
R 1 16 2 6 -+
ggﬁ 62:] ﬂt’: MAX232 —”1
RTS | 70— L 1
CTS é:»—:l — -
RXD| 2, 14 4 11 T
;! e RxD
GND| 5
15
1 1 MAXIM MAX232

A F 23 MAX-232 & COM Port & = # 3 T o & B
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AUNPUT g3 ., ~ |
o5 L il 01+ II E Voo
’1:"“
— v [2] 15] GND
e LT COPWR SRR T
“”1% C- oL AGE DOUBLER -3 anaxama (14 Tou
CE|C v To-1m 8 1oy ;- 7
L P c4 c2+ [4] ﬂﬂgﬁg 15] R
G . ,
i = o [B]  waveaza  [12] Riour
400k
] T é :: Mo {14 v- 5] [11] i
TILCMOS psam | T2 [7] [10] T2
INPUTS 400k OUTPUTS
W I HL e |: E Requt
.EM é il 113, Dipiso  1OP VIEW
TTLGMOS 2k RE-232
QUTPUTS kil INPUTS
] L i1 LI CAPACITANCE (uF)
é{,k DEVICE C1 C2 C3 C4 C5
< MAX220 47 47 10 10 47
T MAX232 10 10 10 10 10
= MAX232A 01 01 01 01 01
A Bl 24 MAX-232 p 303 B
2.3 MCS-8051 8734 7172
2.3.1 8051 f>2-1F ift e
MSC-8051:79r8°8=1" & 52 INTEL 2 F 2 ) MCS-8048 791'Seh! 2L 2B f &)
WS BI85 e MCS-8051 57 918 S| (AR RS 5 - AT =5 5= A8
(1)5=4! 3 * TR BMROM 2F) ()54 3 SRR BA(ROM 5PfF) (3)54' 4 5
2T B (EPROM ZFfR) o & 3% & F #IMCS-51 54! i g2 434 o
ROM EPROM |ROMLESS |[ROM 2 = RAM =EF=EEE =anls
8 52 52 AS
8051 8751 8031 4K 128bytes 2 HMOS
bytes
8052 8752 8032 8K bytes | 256bytes 3 HMOS
80C51 87C51 80C31 4K bytes | 128bytes 2 CHMOS
80C5H2 - 80C32 8K bytes | 256bytes 3 CHMOS
A + 23 8051 AL sEh R £

8051 Ft M Erford IEEAP I -

(1) 8-bit CPU.

(2) extensive Boolean processing(single bit logic) capabilities.

(3) 64-KB program memory address space.

9
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(4) 64-KB data memory address space.

(5) 4 KB of on-chip program memory.

(6) 128 bytes of on-chip data random access memory.

(7) 32 bidirectional and individually addressable 1/O lines.

(8) two 16-bit timers/counters.

(9) full duplex universal asynchronous receiver transmitter(UART).
(10) six source/five-vector interrupt structure with two priority levels.

(11) on-chip clock oscillator.

8051 Block diagram
FEE T
External e Btes
ROM ' iz
lﬂtﬂm]:ﬂS (80572 RAM Timer 2 i““'-Tﬁ
INTD' INTY' \::' ’__[8__'3'_:]2}__’ | (8052) ! -
Internal I - ] Counter
Interrupts 4K I;l‘-:tis ot R Tnputs

Intermypt [§—— ROM } :
Control ] RAM Timer { 4—T0

Y ] T T

RsT—p CPU '
Ak ‘ ‘ J
. Bus . : Serial
0sC Control 410 Ports Post
XTAL TALZ YT
e
; ‘%:‘ WR'RDTEA ALE PSEN' PO P1 P2 B3 TXD RXD
Address/
Data

A B 25 8051+ wiF (T
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I} 8051 433 ApRATR s

-

ﬁrﬂ [/ E_ﬁ"‘;ﬁir‘gﬁl

2.3.2 MCS-51 So4! B 3251

(8052) T2
only T2EX

RXD
TXD
INTO
INTT
TO
T1
WR'
RD'

P1.0
P1.1
P12
P1.3
P14
P15
P1.6
P1.7
RST
F3.0
P3.1
P3.2
F3.3
P34
P35
F3.6
P37

XTAL2
XTAL1

Wag

T -0
2 39
3 38
A 37
5 36
5 35
7 34
3 33
3 32
0 5 3
11 © 30
12 @ 29
13 28
14 27
15 26
16 25
17 24
18 23
19 22
20 21

Vee

PO.0
P01
P0.2
P0.3
P04
P05
P06
PO.7
EA’

ALE

PSEN'

P27
P26
P2.5
P24
P23
P22
P21
P20

ADO
AD1
AD2
AD3
AD4
ADS
ADE
ADT
Vpp
PROG

Al5
Ald
A13
Al12
Al
A10
AS

AB

A [ 26 8051I1C %ri-f

MCS-51 ] TJsfcaRpE

. qﬁﬂﬁﬁ?j%— Pin 1~8

W €76 P1.0~P1.7

e P15 8 2 Bm 8051 01/0 g . 2 EpE

LS 110 Bno

3
MSBo P1%k =2 Bptti5h4 (3 LSTTLo

. ﬁﬁﬂ‘l‘iﬁ%’? Pin 9

£ ¢75: RESET

(( — 40
nr &, AR

;1 B{(P1.0)= (P1.0~P1.7) LSB - % 8 2 f3( P1.7 )=

TR RE, FER BP0 %Y High( RESET) (+5V ) 5% , 8051 #£

B2 - 8051 2 12

o * 2 0000H Hils#E 1=

(SFR) 12 9607, BTs SSENTIL PO RK B o

o P i”ryFF Pin 10~17

B £78: P3.0~P3.7

11

P

|:|
I
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'} 8051 55 RS T LY Bl e

TREERTE: 3 10 BP3.0)%H (P3.0~P3.7) LSB » 3% 17 B{P3.7)%h MSB o P3
12RO BT B 0E ERergY AR ) o 4 & 1t 8051 2 LD

RS 58G90 110 fre (11° P3.0 A7 P3.1 2453 51 - 138 XKEh
RXD %% TXD : 8051 4 27 UART 1 Z[#EY SN2 - UART &89 JIErliy
TXD B » H UART 4 Ut 51 2[5E 9¢¥0d J1PIE SR o INTO A°INTL =
8051 I (3o Lfd GREgY L o TO & Timer0 s} TRARE FY A0 T1
Timerl €3 | SfAKE 55V Bsro WRNRD > & (274 8051 0 | S45 FHIT 18 78
(RAM )T » {5 iem A DR FAISSE o P3 L “0k - 2 /O BREf" 0 1
HREF F o5 2%F F 8051 §° BMRE LR 2 PP F . BREF
2@ F UART .2 242 Pin 10 5 RXD {2 Pin 11 % 5§ TXD %@ ! £ 0

E A ,‘%éiﬂi%lﬁzl,‘%ﬁ?ﬂﬁ ELRHH R T FSFUO IR 18P <9 pRa
LRIREESSN B 25 h 1) EIH e T L P o

o

=}

A

N %ﬂiaﬁr’}% Pin 18 > 19

FET €78 XTAL2(18) » XTALL(19)

“ | - OS50
B Tvr B2 BR 8051 A B AR 0 ‘

#ouEAE B-esspRen g |,
( Crystal ) » 4 Zp&Rig 2SFe Frd B2 25 &07 11

#2515 8051 A LG P o 8051 FAPEIE (23 4o I :[

e WA BHET L B BAEROT IR

IMHz~12MHz 7' Bj €l 5 - 1% o
. ﬁﬁﬂﬂ‘?ﬁ% Pin 20
Y] €7 VSS

B R 8051 TBM By, [T S RSB B ROOM 52B T - 2 o
. ‘iﬁ[l'ia”ﬁrfj%FF Pin 21~28

B €75 P2.0~P2.7
B 777 P2.0 h LSB . P2.7 h MSBo ¥ 2 7% 8051 452" 13480
:&H:wﬁgc& P2 #5-f 8051 <ol a2t eog (F5uiz( £ AB~AL5 ) »
PO FI [Tz (B AO~AT)E! 5 5z F 16 5w SOl b et , 2y | 75505 | 2
ST P2 ¥ P 1 /O G oP2 #0923 JORP ' EI4 (LS TTLo

. ﬂﬁl]'ﬂ\ryFF Pin 29
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'} 8051 55 RS T LY Bl e

-

Bl £ PSEN:O(Program Store Enable)
B o7 8051 F B MAT 5 I BRI R BBV TRAP B MESR L iF
A5 B2 BI' EPROM (2" 2 f)%) OE Fio 8051 5 5yl I
EPROM [ RAM(ZHISMEFS) - % 117 8051 #09) 7. £ iR 1B g k)

o b =8

SRR A IET ORE

*

%ﬂ‘iﬁ-’}%ﬁ: Pin 30

Bl £ ALE

BT Theer (AN RIS 8% (Address Latch Enable A5 ALE) 08051 =°
DUy B ABYY 1 fe08 [ REEES, B PO SOt hl et S 5 AD~AT )

L
|
VREIE MG PO & Ty FRLE AN D o

2

o PR f'#— Pin 31

Bl £774: EA=O(External Latch Enable)
T T e 2 VB M B, HSEE 4 SR IBW oiER - 2
EA=0 < . 8051 - 2 {35} Z[f2 "R 112 “oRE =" jﬂ“ 8051 2 Lf*314K 72
THBEFELF S AL HP IR FRBT - 2 LR EA B45Vo

o IR Pin 32~39

B €74 PO.0~P0.7
Bt TRE £ 8051 #91/0 4§ 5 REh PO £'9 P0.0 % LSB:P0.7 % MSBo
PO & (% /O § ' /e /2352052 3 PO 0551 ZPEER Open Drain » £'H = (2
/O F(P1\P2:\P3)3 27 pull-up 2 &5 PO 1j8% » 2.2 31120
PO =3 @ 1t 1/0 igF 1,43 % 8051 ¢} @ fHeRes —$’|E%u/?};| 18 78
T, PO B (4 [H L AO~AT ) ASFR LT (DO~DT)Z 2 BF o BT
ghEp=o- {3 8 LB SEs Mt WY PC ¢ HEEY 3¢ 1513 AO~AT [
P2 Bii‘g H &0 AB~AL5 S -f- 12 16 (M7 €0l Hh st , 3 1 8051 =1 %
71 BPT I 64K IRIR

o IR ARIPE: Pin 40

B €75 VCC
™ TR 7 8051 FIEREY W 2 ,,f A5 +5VE 10% o
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I’} 8051 fiﬁ:ﬁ i %ﬁ{i %‘, ﬁkﬂ VR REEEr |

-

2.3.3 MCS-51 8°5o4! 372

M.o=ro.7 F2.0=P1.7

Lprmmmmnne- UMILII-HLIIIIL ........... ,

FORT & FORT 3
[IRIY RS ORIVERS

Eﬁ 1t

ik

.
"
3

h

a &
e |
x i3
£ o FORT 0 FOAT £ —
v LATCH LATCH :

T § T |
U ||

H%M

STACK
FLOKTER
v (e Ko
‘{Lb'& ER
P
HCREWIMTER
EFRa
TIHEES
PROGRARW
£ @ £ COUNTER <:>
z
FER 4] . |Ee
G ] I::T:-b ;;E<
f/vee —H e [E 8 }.“m#_
B5T —h Gy @ @
E

A [F 27 8XC5X Block Diagram

2.3.4 MCS-51 182252 #8

. fﬂ?"?"[ﬁkﬁé‘(Program memory)

8051 =. 7 4K Bytes D’U,%iBﬁ—r“—:’f 1B, [ s hd S s RS S 60K Bytes
EPROM , =238 280 %-_?—z“s:'.r'@ = T3%% 8051 Pi#{7 &Rz 854 % » CPU &2
BNIPER KB ML S ERTTES , 8051 %@‘W%ﬂr”‘—f@%maﬁ%@f;sf PSEN » % %8
,,..DT'lﬁgT%dj?f‘%l:' HHECPUEM , 3BV &Fxlo
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I} 8051 9 736 = il Rafpi st b o P il PRt

-

FFFF FFF

60K A

BYTES 64K
EXTERNAL > BYTES
OR—*! EXTERNAL

1000 _

AND
OFFF 4K BYTES -
0000 EXTERNAL 0000

A [F28 MCS51 #25 et Fif

MCS-51#F[[ 1+’ | ﬁmii7+fﬁf§ﬂrfc“ﬁ?ﬂ$ﬂv R[S
(1) & EA =243 &, 5¢9 2 £f 0000H BjisF A2 5y; &' g OFFFH(4KByte)
W REZ ISR OF R BETE 2T 290

(2) BYEARTLOWEHE » i (LTI HISELFH0000H - Bff v A= S -

FFFF
] External ]
&0E
1000
i
, AN .
OFFF
Internal External
EA'=1 EA'=0(
0000 4K 4K
Program Memory

A F129 EAT B b ihry

8051 Efs LRI - 12T EHSS , PO £° P2 (54 13 /O 9 384§ -7 L) EPROM <
FIZ-oiecifizt » tld PO & 14 [ Rt RoTk Lzt 2 - B F - & ALE B8 5
High =, 1% PO * BiEgH €05 I# 4 ES8( AO~AT ) o § M0 1 B0t M RSB 2 1
HeYre POt SOl I S S2ERI, & ALE 3R LOW . o PSEN % LOW =, PO #%
$FFFHLEH( DO~D7 ) » 8051 T+ PSEN “UHH) ke LOW BAE-F High =3
PO ! 02%kl; [ BERE YIS T HG P2 T4 8051 B0 R R@NT R ¢ HY Mo
WRZEER [*5uiz (AB~ALS ) o
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. ) 8051 E’fgﬁ &= ﬁﬁ \{ﬁ%‘lﬁ J%“FFI:PLFHJJ/FE Eﬁgapgﬂj

-

. E’}%S[%"[ELFE(Data memory)
.7V EpERIR IR

8051 515! 174 7 Bp5. 64K byte FHIF Balloh 2 ' 64K ZXIFBAT HAL 16
I 120 38R 8 I LS - 135 16 I M4 HRER 8 IRFHRLRE RS IR A P 475 20
St 9812 8051 AN A B (B R AT 5 O R o VB e TR AT

F PSEN . 3 Z % $pzKIF lﬁ@%faﬂ RD %% WR (5 8,
B. & ZFRIF B
8051 A Lf7 - *& 256 1% Byte “al*H 37§
TR TS E(SFR)IH 3 P 2 H [ 2,10 -

rn||l|

SF B2 TR FHIF B (RAM)RSE

OFFF
INTERNAL
64K
T B | BvTeS
ADDRESSING EXTERNAL
ONLY
80
TF ) — AND —
DIRECT &
INDIRECT
ADDRESSING
00 » 0000

A 1210 MCS-51 FHielptdisis

n 128 Bytes “34 SFKIFRGE » 29 DA S
00H~7FH - E.JP 2 BREHFRIEER] o AESA =3~ 5 'u— & L2 RIS |g¢%
5P (27 5 29809 ¢ RBA LTRIFBMAES ST 2110
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I'} 8051 B3 A e A T L T 3=

-

The first 256 bytes of internal data memory

F&

FO B

ES -

E0 | ACC o

D8 <

DO | PSW g

C8 | T2CON RCAP2L | RCAPIH TL2 TH2? o8
Co ::’ E
B§ IP 5: %
B0 P3 3 =

A8 IE =

Ao [ P2 g

98 SCON SBUF 2

90 Pl v

a8 TCON TMOD TLO TL1 THO TH1

80 PO sSP DPL DPH PCON

78

70

68 s

@ 53
:
5 = =
48 <
40 32

38

30

28 Can be addressed as 16 bytes or 128 individual bits. Byte addresses are 20H to 2F. Bit

20 addresses are 00H to 7F.

18 Reg 0 Reg 1 Reg 2 Reg 3 Reg 4 Reg 5 Reg 6 Reg 7 Bank 3
10 Reg 0 Reg 1 Reg?2 Reg 3 Reg 4 Reg 5 Reg 6 Reg 7 Bank 2
2 Reg0 Reg 1 Reg?2 Reg 3 Reg 4 Reg 5 Reg 6 Reg7 Bank 1
0 Reg 0 Reg 1 Reg 2 Reg 3 Reg 4 Reg 5 Reg 6 Reg 7 Bank 0

A F 211 pIFHE B S HE

18775 28 4 ( Register Banks ) :

@4t OOH~1FH(Z! 32Bytes )» 3°% % 4 (BTS84 ( 0-3 ) & - (RELH2Z 7
RO~R7 #! 8 12315850 & NEfits33f =, GP T2 @GP £1d - (2 Eitsss4 g floo
k52 kT 213284 ( Working Register Bank ) » 552 @ 8354 2 £f PSW #7882
RSO % RS1 (*.dcsg 2 g F 9f- 12275284 o

2.5+ 5 1 ( Bit-addressable )& :
(4t 20H~2FH(! 16 Bytes ) - {5 16 Bytes 12 €0k - (2 "= 8E5 % %
0 =1, F "3, 128 2 (F 5.5 57)% IQP » BN oA e SR h OOH~7FH( 0~127 ) ©

3.- Bf Fe:
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I 8051 S AR A 3 A e

-

i 8051 o . (4G (B0H~TFH )7 A =l E L o GP 22 s gp sty
RTFEf R R T , SERE A B B3 CMLWM&iPOPi??
Ity HEmS| Y G L FRE o

2.3.5 BT LIHTH 22(SFR)

[+ % 80H~FFH » 2 - *% 128 Bytes ='2 Bz +! '-':"Ug:'lﬁ/%%o * £ P A ts 103 Fig

7o ety K R FRISOETS 85 REL R BT TS 35( SFR ) o 75 ZABES(ACC)

%7535 BN AR T A EED iz (PSW)  H Bp(SP)! 2 FHLE R SS(DPTR)r | - £ BRIS A= 80

5255 8051 P m g @ITZ mBf ol RPL SFR o 2 Yt LA F =
232 2120

8a Fa i DPL DPH PCOM | 87
88)] TCOWN THOD TLA TL1 THA TH1 8F
78 Fi 7
28] SCON SBUF ?F
na P2 A7
A8 1E AF
BA P3 B?
BS 1P B?
ca c?
c8 CF
DAy PEl n?
g DF
EAj] ACC E?
ES8 EF
Fa B F?
F8 FF

Blue background are I.70 port SFRs

Yellow bhackground are control 5FRs

Green background are other SFRs

A Fl212 FrAafw RS

o EdYpE§(Accumulator » ACC) :
%25 (Accumulator) %5 ACC = A, 4 MCS-51 fﬁé”@&/ PEFE S 2

jl
A5 =F

o

&
j |
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) 805 R 8 AR A P Y BRI

-

. BFI?T?%%E:

BE-Ru LY - [ AT Mg 2 AU G, [ 5uiy T BT
S flos A REY ) 2R RIRAOREY 100 [ LAGEIFY ) 50 - RGP s
o

PSW =2 % % ( Program Status Word ) fAZ #2572 - P %5 Bk CPU 5“9
B2 8, FERPRLIN Ao

fib 7 7 6 5 4 3 2 1 0

PSW CY AC FO RS1 RSO oV m-n P

A %24 PSWHH B~ i
o P(PSW.0) ; [l 7 fg
P=1 %I ACC 2iTs 23 1 #9133l h =gt |
P=0 %f ACC 2728 1 “EgLh B¢ o
o ~(PSW.1) : WY T -
¢+ OV(PSW.2) : I& A=A » Hj OV=1 Fo IR TR % -

¢ RSO RS1(PSW.3: PSW.4) ; Register Bank ;Z k7 o

RS1 RSO il E'Jﬁfjfgffa»%gg[ R R B
0 0 Register Bank O OOH O7H
0 1 Register Bank 1 08H~OFH
1 0 Register Bank 2 10H~17H
1 1 Register Bank 3 18H~1FH
A %25 RSO>RSL:E#H -~y
+ FO(PSW.5)

—paf e d g v SRR o
o AC(PSW.6) ; it it ke

D'ﬁj P BO(I 4 (U P E M, ACTIEE® h 1 H 7 BCD G5F 4 =

=

k—L

o CY(PSW.7) ; &b j=fe
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) 805 R 8 AR A P Y BRI

-

Y

CY=1% , %7 g’%qcaﬁﬂgr

. i%ﬁ#t?ﬁ%’%ﬁ( Stack Pointer ) :

focod i geg B 9OEpisE,  CPUS 2B SP 35124 07TH A W &3 A< 08H
Hile » FHRERY W, SPEAL™= 128 Y ZH, MU STIHRYFRISP I jF1o

I
ol

\

o

B o

- DPTRY[% #( Data Pointer ) :

DPTR 2 - % 16 [*5.90%fi538, © 2 ¢ 413 8 (71558 DPH(E 1M 7oiz)%
DPL(1F [* 5oz )Ffiss 5F o DPTR #9852 ZP 2 P 9 £ R v v gkl |E%D‘j.f:t
R ERETEDEKLH DPTR £a R RERS 2= ’P MOVC *5%
u@*ﬂﬁ.—i'—r“af Befd 92k, & DPTR %55 :H’DT B, ‘fﬁEJP MOVX 25 =75
RSB REKIF B AR o

e« PO»P1:>P2> P3£ﬁ’|FIH
\E LR BT ST T3 AU 8051 8754 Y04 13 1O 95U PISS(Latch ) » 2 2.8 Ts

KU (325 /O “TEgH KL o

. F‘ %85 ( Interrupt Enable ) :

4 WA iTs 35 [k EIR 2 (%4 WAiR h Wby ( Enable/Disable ) o

R 6 5 4 3 2 1 0
IE EA -- ET2 ES ET1 EX1 ETO EXO
A #26 IE¥fsEE~LH

i i ki ﬁf'j:

IE.0 EXO0 23 O [l 9t Tl e il | AL

IE.1 ETO 570 fil=H sy J E?Jir’j'%

IE.2 EX1 ﬂllﬁﬂﬁfllg’ﬁU o/ B o

IE.3 ET1 BY L fig o L ’%"tjﬁ

IE.4 ES FVIIE I s e o

IE.5 ET2 8052 1 £ [fiY > S5 2 (HF 18T

IE.6 - T

IE.7 EA LI“FE‘EKJ’?F»/MHJW EA=O » "”?ﬂﬂ[%?
fi* < EA=L » [l il F B P 5 0 2 5

A %27 IEf=~A#gap
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) 805 R 8 AR A P Y BRI

-

o [lrgRA F[Hﬁﬁ'( Interrupt Priority » IP ) :

R- {2 IP FtssSit s P dcmdre d EREOB LIS S L SR R 1 %, AT T
E’jdkj{au;@: Y -jﬂoﬂ:ttlfg}lwmfvo

i 7 6 5 4 3 2 1 0

P PT2 PS PT1 | PX1 | PTO | PXO

A #28 IPHEEE~LH

’jE[l ﬁ%ﬂ?ﬁ? ﬁjﬂi

IP.0 PX0 o5 O fla 9t T R R
IP.1 PTO %EE‘I (5 A

IP.2 PX1 %@i‘j (91 10TV
P3 PTL | 3T L (Wbl e i

IP.4 PS F%i‘{u_ﬂ SIS Rkt

IP.5 PT2 F%Jt 8052 1957 2 [ || 1Rt A
IP.6 e

IP.7 --- [5,\[1?77

A +29 IPizasiip

o THO~TH2 > TLO~TL2%§/%§??T&%§:

5 37z 16 [Nt 28R 9 BfF dI5ETs 5+ 3E/SHEVSESNS /58N o THO N
THLINTH2 %3 I®7: » TLON TLLIN TL2 h1F*Tuiz o THO 2 TLO ¥* f{#°5+=83g/
SHEUSE 0 TH1 2 TL1 ¥* A0S+ SY/EHENST 1 TH2 2 TL2 ¥+ ##°5+ <% Sg/E+gUSE
2(8052 ¥<3F) , 223 2.13 0

+ RTR AR IR A5 (TMOD):
3 % *h Timer/Counter Mode Control Register » '’ *#i7535 » 5% % 0 137°%

1IBEFS/EHEREET M APERTZY 0 =227 210
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I'} 8051 B3 A e A T L T 3=

-

i A0 7o e 5¢ & 3 2 1 (e
THOD GATE~| OCfTe Iile MOe [ GATE~| CifTe Ile Moe |

¥} Timerl ¥ TimerQ

A R 213TMOD #5 Bix~ L4

e ki

Y3 EV7 | GATE | B (I 7 i GATE=1FIINTOHITRO[FIF 31 »
[F T B HTGATE=Of FTROYEL » fEfi (™= -

572556 | CIT | CIT=0[ - Wit iy ]
CIT=1 [ -~ f i EeHs ]

SY18T5 | M1 | ALEUEEG R

570574 | MO M1 MO

0 [il=18 & i/t

1 | Hifke16 o G

¢ Hi 8 o 7 S/

P kL |O|O

1| fil=2 [ 8 & A SR/

A %210 TMOD == # i Hp

. %Eﬁﬁﬁ'ﬂrﬂj = 88 ( Timer Control > TCON):
[ IR 7 P Rt R MR TR - R N A L gia=iA
&

b 7 6 5 4 3 2 1 0

TCON | TF1 TR1 TFO TRO IE1 IT1 IEO ITO

A # 211 TCON#sZi~ -4

T | e

TCON.7 TF1 #Efg 1 SR ER ’g Ejrﬁim ”LFH]: I’ﬁ?ﬂ%%t‘zl ,
A S e A S R 110 -

TCON.6 TR1 | FHFARL R 7 i Elﬁ.’«’?ﬂf TRV -

TCON.5 TFO | FHFfARO 1ath b=k HitRfiatt iy - gh@iﬁgﬁ%@m
o R S AR P RTIRST I R E0

TCON.4 | TRO [ FHEf#O Tt =« f' )i & b vl -
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1) BOSL 1A 5 SRS A e B

-

g‘?ﬁf%@*"i’ﬁ > RS T e FIARR £

TCON.2 IT1 ﬁﬁfllg’rl B [ER AR FJ|T1 1 Ef FVBEIfE G £
AL > HNIT1=0 [ > plIBRIFEFEL (NS g o

TCON.L | IEO | JH/TFI1H60 [ hsty » ot Wl e e - I
gléﬁr%%&ﬁ—'i@ T T S l%ﬂﬁ%’%ﬁfj‘?“ eI E3 A

TCON.O | ITO | JHAlIII%0 FheIfEE > JfITLI=1 Ff > [ B IRE L £
S JIT1=0 o FlHITE PSS (S o B3 -

A %212 TCON =~zmp

. H/[]:[:E,'fﬂﬁ’ 5 38 ( Serial Control Register > SCON):

AP TIAL E  5 AR (oo IR i

fib 7 6 5 4 3 2 1 0

SCON | SMO SM1 SM2 REN TB8 RB8 Tl RI

A %213 SCON¥ B E=~ L

| e
7 | SMO | Yl [ERCE A o
6 | SM1 |SM1 SMO Mzt e gk

0 0 0 PHEELE T (w12

0 1 1 85 UART e
1 0 2 97 UART T Ei/32 §Y/64
1 1 3 9% UART e

5 | SM2 | TefIpIIEEI A2 oA o (=4 a—ﬁf&&mﬁfu TPFEE] -

4 REN F][[ /”}[E[}%‘Hﬂ‘ﬂ‘w ’ ’:FIIREN 1 Eﬁ%ﬂ J%HSF;P"" ’ 'ngy‘o

3 | TB8 | M2 @3 [ ARSI (R R L

A EIERS
2 | RB8 | A2 {3 [ W ISEIUST9 [N o Tkl 10
[l

L] T ISR 7 (S0 B 5208 RS 7
I& , TI ':%}‘t,[l P [it[ I}Bﬁiﬁ‘hﬁiﬁ ’ li’ ;L[III'HJ_U—‘ITJ'WE::? ’ Tl QJ
fIREGEERL 5 =0k 2 SR T -

0 | RI | fIVIEvRIE IS EHEDE - 75 7 (S50 W USE008 (W1
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'} 8051 1" 36 AR b o T Y BT

-

TERR AR R IPF N = I’%E'L:CEJJD ) LI'SFZ—‘U['BF'»IPI'““'%EIU
— #Ef TE[JEEF E[ %ﬁf I“f‘j‘ul:%}“t Bl o [FEGR LA FIE[IE‘J{?E'_‘\[E

[i& o

‘_m

A % 214 SCON iz~

. F[l[\f-/[jgﬁa[a. FII—J- &5 ( Serial Data Buffer » SBUF):

8051 8°5:4'909 Jrg g 247 0, VT B SBUF #7289 B ha (2t 5 22T
Sg. - 122 ¥t UART B 3¥ZplesEm , - 122 &t UART UKL B o
YL FRIPE SBUF % SR IRFRIMY 558156 - UART #8125 (37512 -F S
IIFXRLEG TXD B 3. o H 5 3 SBUF » 358 3 118058 E&o97 KL o

2.4 MCS-51 3 5”1—]_,-;]]
MCS-51 28 Mg E R % - 132 27 913 A G832 » PP =’ g FHE X BV
Flog =, @ eBIVELy & 7 R ESTS" L 221V 2 Bytes #08%K1 - 5 EEEE= L 1ESE TxD

(P3.1) # RxD (P3.0)% 1% /09 [H5uis » TsTd 313 £ 49 498K o

2.4.1 MCS-51 9 JIigts B £\ A
MCS-51 99 3@ S+ ¢0E! 2 {2REL1°T B s P2 29 - (B2 4DV “PiaagY

8 JrEgy <IxS (H2AiTs 2SAL b SBUF(serial port buffer)iz -f ; &Y 2 2.9 - 189 1&gV
TOANEY S YT 2R - 137 @ EOPIRI R o - PIRIREEY RDh SBUF iz 5F o
SBUF #9I* A % 99H o SRE3XFHKIT » BV FRIES SBUF 4 ; 351 SBUF = A28 5

%Ei t%’l’wngi;\*l R
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I} 8051 74352 7 pfRaif sm i Rl B =
TxD RxD
4
SBUF J —>
HEeEA) sl
CK |/ CK

A i

1 1

} \ 4

1

i I ik SBUF
%R = memy| (REEDN)

1

i i

: :

! NCSSImEmERERSE W

U 0;

A B 214 MCS-51 ¢ 7|:L iz jﬁ%.& ¥,

2.4.2 MCS-51 2 3 j_FﬁJ“"_ {4 35
MCS-51 8 5% D‘?ﬁ?“ LB Hr B AR T 52 SCON 9 , 0 7
7|J{3 E’H\Lﬂ ‘:"__]" (% @T\? -y F‘Efi{_ﬁ;ﬁdj;"\*l SBUF 4 E’,"JE{JE?]%J/WE?]M , % ?&

M

SBUF 9 3 v BUVIPETRKL, I 50E4H 2772 8 CPU 2L R PIKEIG BieoH 20 dest of o

8051 A LPTH - #xZ W A8 IPTTR L Bl RET A4 RSN S DHT L I g
P oo h ok e v eaRE o

1.7 A0
PR TOENA LR B SPEEIO ek, 2R T 203 TG P o Ry
. 9 TXD ZESFHE M5 LK - ¢ RXD BT 28uvd 3r8%lo 3y 8 IP
FHRIGPEZS, 5 HERE RGBT o R 8 (M FKL ) 3 A5 L AR 09 YR
TEED TR LS IEEILI1/12 5 SR 8051 - {BREANIEEILITRY o
2.7 IhAg=" 1
PhEE g eNg PR ET MBS, 9 IPERIF S TXD BREEY S
RXD ‘%,qa_ﬁl—‘#*ﬂ F WY JPFEKLB U Doy FRIRE TS L 10 F e Q,gr‘/lq
FRLS M 0 8 [ Tug FIEKLIN SIS (BRI} It Tu o I RIS BT (BPE) R G 21

ol

H3L1 T/‘ifir » BT 5 oIS EAF VY LA L ST dj&.?jzfzgib o

3.7 A=Y 2
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'} 8051 55 RS T LY Bl e

B RAT 1 B0 H TR FEY T 1L B §E 1 BEE
I, 8 BTKLTTE 1 (BRI 49 9 BEKLFLATR I T o Y 9 (B
SRR SRR LS AT S Y0375 98 SCON < #af+5. 3 9 (TB8) » 8051

SR - SRHK RS A S R RO IR SRR 0 3 ACEE 2 W0, 2 '
5 5 h AR (W REE S 1/32 2 1/64 o
4.7 gz 3
§70 3 SEA TR 2 (R0, g AER B9 11 {3t 5ed IrFRL, 2
L =G, 175 TV 1 - ﬁlﬁ J 8051 4 ZFSHESS 1 Afizdedyr, =°d

243 MCS-51 3 JUE T
1.7 &gz 0 ﬁFﬁr"gz'ﬂ-’ :

5 TV 0 OB h SRS §EREN 112 2 T BV o B = fosc/12 o

2.2 W2 IpRElE

2SMOD
[ER e U )164]* (0 1 5fi542E)] . £14 SMOD % SFR

4 #JPCON #3570
Bre=(T It $25)/32 (& SMOD=1 %)
#e=(" ' $23%7)/64 (& SMOD=0 =)

3.2 ATV 1 3 e .

R 1 RT3 pEe S LI RUAG 0 BIOPECSIR ¢ TIMER 1 38y TIMER
SV ISHE IR T o T Ay

g,

1697 MG 4% . - BEER TIMER 19987° 2 4
V2 SHET G ST IETITsh TLL, ) THL SPR 7 e Sh30Y SHE (2 5w

[Sl=1=]

# A‘?Fg“'é"‘jg—*%f AR

o ZSMOD

#e= | 132]*{(C 1SR4 /12 * [256 - TH])

g—:g—l'g:fi {ﬁﬁ 5|L,'fi_’ H' %F,:_“I"% /“K( TH1 ZLE , f_l% L —\,4=:|| Jig_rm—J/: :

ZSMOD

TH1 =256 - [ ¥ (2 B 4EE)] (384 % BFEK)
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I’} 8051 FIXQ E

SRR

7 2.15 A7 hH [ 0%pm

S B BT

-

BEH Y 2R

TIMER 1
Baud Rate Fosc SMOD | C/T Mode | Reload
Value
Mode 0 Max: 1 MHZ 12 MHZ X X X X
Mode 2 Max: 375K 12 MHZ 1 X X X
Modesl » 3: 62.5K 12 MHZ 1 0 2 FFH
19.2K 11.059 MHZ 1 0 2 FDH
9.6K 11.059 MHZ 0 0 2 FDH
4.8K 11.059 MHZ 0 0 2 FAH
2.4K 11.059 MHZ 0 0 2 F4H
1.2K 11.059 MHZ 0 0 2 E8H
137.5 11.986 MHZ 0 0 2 1DH
110 6 MHZ 0 0 2 72H
110 12 MHZ 0 0 1 FEEBH
# 2.15 FP R TR MG
2.5 4:[;& (g ( Stepper Motor )& T
i 5% (Stepper Motor)=" #4 i BB 4 5 -F 2 S8 (3803 S dy ~ & gy

%EH
R
>t

EETRYS™

BB st o 5 R R (N F
Br1o: W3 533 1§ o0t Y . {35 FDD 08 Z2iasf!

BTGB BIIAREEBE T 5FREIEEN o
2.5.1 H.3¥ S
Sy L

i
[
o
I\
e8
3
=8
S
)
w*
&
)
b
\ B

5T 8BE) EEY

2E oty ®
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TS SFEFY W v AT IR ESR

[ST)

=V S @A  SIEI BT 1

» A S8 7 (RB #9R %845 (Holding Torque) » =* 1§
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I’} 8051 E’:XF/) EE :Tﬁﬁ ﬁ%‘, #\%ﬂ_ﬁfﬂ VB F R |

i —

Byl et e, 4B avE PR Ee J BEo F L S SF e L B

-E?]ﬁﬂf ,% %’l_ 71 )\_\{J:tq.l-l °
3. AT g

AR 1R 30.9°881.8°% ) £ 8 ZHARBEE S IBRR ST WF R o
&

4. OB EEOVR A LI SUGISE ORI 5 o

252 Hit:Ligens 4e

5. EJ%EII*__"[% » BB RSV RE(F o

ISR AR R SUCR § 35 SPD TN D AT ILATRT AT, ALY 15E
PIAET RIS H I 0 B E Y - RAREEAD A S L CE AR B (BT

- A PBEY BIO YRR A AN T o AN T IREA D s g phlit g o
FAWSEE R
STEP ANGLE

The step angle, the number of degrees a rotor will turn per step, is calculated as
follows:

360°

StepAngle(®,)=

k.

S=mN,
m = number of phases

N_=number of rotor teeth
[Gt1°3 2, 22hR1G Wil 5%

togi=4 . B3 gEY=50 , BB H5E )% 360°/(4x 50)=1.8°
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) 8051 RS S AR RIS T =)

A

7 F
(COM) B

A

& F
B (oM

A F215 wAph @S Ep R

ol

2.5.3 H EiLF eV RE

BIE B Pn 4058 1558 905%

W& 0w

HE ORI EFHG
FUEAT » 5 R ANA+ B B+ 278 2150 B SN OOREA L IPs K
P
. —HEH( Single-Coil Excitation ) :

¥- BARE BRI & TRk AT 2 h - AT EE 4 B S e
- RiR% BTl XSRS BEAAN ) N DBEIE ) B \HLEBIA Y,
R o

PO RARTEAD B UIANE SPUFNEIE A o - SRES ST
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I'] 8051 ﬁi‘ = ﬁ[ﬁ ‘;ﬁ efhise SE ;ajt ﬁrﬂ R g e |

-

Step | Coil 4 Coil 2 FCETTN

a.l on off off off f Iz
5]
1

a.2 off on off off Tf|=e=|IE
&
=

a3 | of | of o of T §IE
7]
1

ad off off off on | 34-.—E
7]

A B 216 —AipEREP R
o = FEER%( Two-Coil Excitation ) :

¥ - Bk %%uﬁv & AT RREL ) § FER %iﬁ‘u?\i&\ﬁt VI Ry 8
gh _X_ -‘J]— 'f% ‘i CE_‘ o XC’*E/% L_ —ﬁ a{’ﬂ-$¢7\ ﬁ-c;3$1- R ,

='523% 2160
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I'] 8051 mf &= %ﬁ[&];;[ﬁ E,ﬁgﬁ?@ %ﬂﬁkﬂ I B ST |

R | |
b.1 on on off off al E

b.2 off on on off

b.4 on off off on a

5
-
5
&

b.3 off off on on m ’ E
5 |
=
5 |

A W 217 - Appemiam

o =~ TR
fo b B AEHEA DT LA ARCR® B ATH O T ENE A Sk AL 5

e

SEEHRBEA A ) AR PRR - B EEA BRIy, o SLEeRe Y

15 FTE T =238 2180
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'} 8051 it

A e Y

~ Step | Coil4 [[Coil 3 NCGIZY NESINN
==
a.l on off off off T * g
]
=
b.1 on on off off m’ E
i
=
a.2 off an off off  Tj=e~|IE
]
=
b.2 off on on off a \ E
i
=
a.3 off off on off T * g
5
i
b.3 off off on on m ’ E
5
B
ad off off off on H*E
5
K
b.4 an off off on 3 \ E
5

A FI218 - ~ - dpEanm Fl
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PC Note Book
Internet

RS232

Serial Port

:
E

TR EITH

MCS 5134 5 |
=4

A W31 BEdl ki
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-

. .Jmﬁ% ]

32 BRI TR SOAE S 228 3.1 G 275 i@ F PC \ Notebook « PDA % 5%
f)&@é} Internet i3 7% % ¥ Web Server» i§ S i Egsmm S b= 38 ¥ 35S FH T o
AR AT g R @P/SPm\mggﬁwaxwpﬂnm RE BAENER G R
A'H 2720 Web Server M gty L k2060 0 o o F gty 227002 RIP
Windows API 3Gg 2204y serial port £3° £9 [§ 5% SITA2S 5 (%58 serial port 23%
P MCS-51 A &5% ; & #°% Web Server %54 serial port 23X Z<F1Z1 MCS-51 *20#y
BRI RGN P EE T 5 0 A BB MAX-232 IC h kb B
BRI 7 R A R |§@Aﬁ§idﬁfﬁﬂo H MSC-51 a5 hi 8 E #09)
TP SFR 15 SBUF BUVETs MU0 e s S50 5278 72 83 2520 1/0 841
FRPSR o @ﬁ%‘ﬂ#%ﬁlﬁﬁl‘%ﬁ MCS-51 884! % kb, 2 Z 2 % MCS-51
PEAHRL H s OB » > ERER F R R Bh TS 2ty

R
L3RR 2 i, wﬁ@ﬁ%ad)'gg o 542 » RIS 1538 T BEE i F SR
MCS-51 i Ersag i (I/TV MCS-51 “Zrf Rz V#5533 BV 13 78 AR (ETIS 5228 -F 2B
0 B B S A GSE T A BN BB RF (OO 0 K75 #0, AHEIH FEEL,
BrEe . SR AR RO MBI BT P BRA B £ TR MBES B PHL
EEONUTELY O RLEEOE ) BATRR MAERTE . B

MCS-51 'Rz 72 |/O E41t » f= ' S - R i o
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I'] 8051 FIXFL‘ = ﬁ[ﬁ ‘; hig SR ﬁrﬂ B grEen |

3.2 =7t }'F’F’ﬁ T8 COM Port S 2_

AlsXea T

debug#2 =,

v

3 Bredg =,
Be Srasp A4k
| 5
debug c#2 & _bl Y
# 4£DLL
* Y R B servertn #2 0k
; H A PAT
VBE fifr@ i
it A
DLL

1.debug vb#2 5,

&%ﬁiﬁ‘rﬁlf

2 EATLAE
1.# £ 8051 3
Y
2icEmd
o
2 Web
Serverdt & &9 N
AL e
b
|
1.4 & Web AR 3R] A
Serverik & By}
2.t Haspi &

#rspampem | N

i,

A F32 el
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-

Windows 2000 #8545 COM Port ELJ@}%F%”{__

Frier COM Port :
1. Command ™ £3JEdit virtual machine settings H 5. f & T2l o
2. 2LEFAC %8 serial port 7 3 §*2 COM1->use physical serial port on the

I~

host (2 < f§.%ck35E" 3=%/*Z COM port) o

Virtual Machine Setfings ]
B Al 5 o E SR ES SR B e Y 1B
S 2 | ;dem‘?f‘[y ! f Il d i wi |
Em pecify the armount of memory allocated o this wvirtua
;{:I];%rik (SCST 00 138 MB machine. The memory size muszst be a multiple of 4 ME.
EYCD-ROM (IDE 1:0) Using drive I M ernor for this wvirtual mackine:
= Floppy Using drive 4: 3 ) 188 = | MB
B Ethermnet Bridged i - i i \ = =
aUSB Controller Present 4 5 & & 7B
iy Andio Diefanlt adapter
@Sen’al Using pipe %.Apipeh. . & Guest 05 recommended minimurm: E4kB
& Hecommended mermorny: 192MB
& b aximum recommended memaory: 284kE
[k ermory swapping may occur bevond this zize]
HEADSEEES
g —{ECOM port
Add.
[ (]9 l [ Cancel ] [ Help ]

A F 33 #7# Serial port 3% #(- )

3. 5 {28’5.Physical serial porth COM1 %7 [5%5F] » P FhtE-f7> o
COM port p@@;ﬁ@&%%g\&?% :
1. #*=COM port-§7*7' f& » =°! 74 [Devices]? ZF[Serial|#72 © , (EEI“ T2 © ¥/

1= Serial portA= B2 &S 7 o

Devices

=3 Hard Digk (SCRI0:00 ~
%CD-ROM (IDE 1.0 Tsing drive D:

&Flnpp}r Tsing drive &:

EB) Ethernet Brid ged

@USB Controllex * Present

i) Avdio Default adapter
| @ erial Using pipe htpipetbestkid |

w

A B 34 73 Serial port % (=)
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I} 8051 FIXFL‘ 2E IS ﬁ%‘,@_ e ﬁﬁfﬂ gk

2. SZ1. #5213 P physical serial port 2 2 % COM1 o
L2, A3 named pipe¥ - AN 2 2 %k \\pipelxxxxz! 1270, £ SR
\\.\pipe\bestkid (3*5f;2 & 1" £ ; 2 & FachkEFET AT 5) o
#3223, named pipe % 2 {BAFMIF T A 4 . #< COMport;32£12 < g
ehE2S » 1= B580h Thisendisthe server A2 » 3 1< 2IE85%

This end is client o

Serial port gj

Device status

Connectad
Connect at poweer on
Connection 1
[ ) Use physical serial port:

0 Usze output file;

®) Use named pipe:
| |“wpipetbestkid 3 |
I:i Thiz end iz the server. ] e !

| The ather end iz a wvirtual machine. s |

10 mode

[]*vield CPU on poll
Allowe the guest operating system to usze thiz zenal
port in polled mode [as opposed bo interrupt mode].

[ Ok, ] [ Cancel ] [ Help ]

A B 35 #7# Serial port 3% (=)
¢ BEEANEEY - WY CRTAE
1. 43 power on R iEP 2 = COM port® 33 537" [ %7k E2S ©
2. pwp WINDOWS API 5% -¥<Icorrectrs232.cifi = -f 2" » & ?éﬁ%%ﬁ’qﬁ*é’
correctrs232.exe ¢ T #7 ZEWINDOWS XPEIZE™ 5 4 4.3 2=
Windows 2000 .23 “If. 55359 2 o

3. CRz T AL Z2AE 1=

37 EPIAges i@f’[ ePaper(2005 +)



I'} 8051 1A ARl m A P L B g

-

#2 A #HCOM Portdy
HEBEE

debug## . & port&a it
R BHEEERBEITR
HedE

# B CreateFile & 3%
f#} B Com port

% £ COM Portif B
o] 85 A~ 8

!

P> 1 ReadFile @ 2.
' i Pport

N
$readbyte 3k &1

e EEER

#) B WritcFiled: & #}
port, #E 4T T 5 A

A FI36 %-FFE CARVRRRIAE

38 EPIAges i@f’[ ePaper(2005 +)
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4., correctrs232.ciz =" Gg 4 24°7 ¢
#include<windows.h>
#include<stdio.h>

#include<conio.h>

int main(int argc > char* argvf])

{

HANDLE com1_handle ; //RS-232 fi Com1 fiy handle

DCB dcb ; //F%T{g@ﬁifg’vﬂ’?ﬁd/ ﬁ%ffﬁ

char buffer[10]; /& 7Verf El’?%fl@,%@%‘@?@x

DWORD read_bytes = 1 ; /=~ FiZVY byte L

COMMTIMEOQUTS time_out ; //F%Jt%ﬁiéjﬁﬂj %Qﬁifvﬁ?ﬁﬁ
coml_handle=CreateFile("COM1" >
GENERIC_READ|GENERIC_WRITE > 0 > NULL > OPEN_EXISTING -
FILE_ATTRIBUTE_NORMAL > NULL);

//F'ﬁjf#%coml ) r%t/r PFEVEL Y o - R T RUPIZHRI 10
BuildCommDCB( "baud=4800 parity=N data=8 stop=2" > &dcb); /*F%T{u_’@ﬁ
%Eﬁﬁﬁﬁmmﬁ (544800 » ZU[FI S ASA > ARRI 0P 8 il iR 2%

SetCommState( coml_handle - &dcb); //F%%g@ﬁiaﬁéfg’r

time_out.ReadIntervalTimeout = MAXDWORD ;

IG5, MAXDWORD : J[HA e || (1Y ReadFile (= A2/
time_out.ReadTotalTimeoutMultiplier = 0 ;
time_out.ReadTotalTimeoutConstant =0 ;

177 T P RV ARG T fqﬂ\ A1V
time_out.WriteTotalTimeoutMultiplier =5
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time

* [Ej E

A e AR A T BT

-

—out.WriteTotalTimeoutConstant = 50 ;

P RRVTISTA S ATRTRL R gl - S WriteRile =tk ALl

SetCommTimeouts( coml_handle - &time_out);

/*F%ig coml %’Fﬁﬁglﬂéj i’%[pi*/
printf(" ﬁ%ﬁgvﬁ% 0~9 fiﬂ‘.lﬁﬁ?j g\/ A F I XA n®);
while( 1)

{

ReadFile( coml_handle - buffer - read bytes - &read bytes -
NULL);

/I coml 2V 1byte

[*X£5 ReadFile Ej'l?“iéj}ﬁf Flflﬁf (% T E R (] buffer[0f </
)l mif#l read_bytes [* ,@clﬁb 0> [Ni*=read_bytes!=0 Eﬂj
ERAE BB
if(read_bytes!= 0)
{

printf("£ ¥4 7 :%c\n" > buffer[0]);

else

read_bytes =1
[T ReadFile fr=Caiofg i - 1 [EI12@EE0R (7| buffer[0]j 2@
i) Wl 4 read_bytes [ £ ffiF1% 0 - F S PRI
U TR - R IR (NI 0 RS B
Obyte » 71| 1 - Z )
}
if( kbhit() 1= 0)
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-

TV R L 2] Kbhit = [ p i 57 0
int key ; UiES 14 B e diNE SNp
key = getch() ; /AP TRLEE[TE T
if( key =='Xx")
{
break ; /4™ /| { x A A

else

WriteFile( com1_handle - &key - read_bytes > &read_bytes >
NULL);
printf(" #:2%c £[] UART ppl- ifﬁ%}\n" ' key);

printf(fi* I'J5F X \n");

}
CloseHandle( com1_handle ); //%%Ffj coml

return O;

5. FES 22 [BAES9 2 2 correctrs232.exe - F15153§COML port™ 22

KL 5B o
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I'} 8051 -7 3 15 AR

ﬂﬁrﬂ I B ST |

o
File Edit Wiew VM Team Windows Help
ﬂM}}@ﬁlﬁﬂ:Eﬁ[ﬂ@
= @wﬂ‘a«

Fa
(3 Windows 2000 Professional
&} Clone of Windows 2000 Professions

1. %ﬁabc 2&1&§def

Froaal |

| EWC:'\Documents and Bettings. .

‘ o el 8 = 0
A B 36 F-FECANRFRERREGE)

File Edit ¥iew ¥ Team Windows Help

B 8 G 3
< B

0

(% Windaws 2000 Professinnal
&} Clone of Windows 2000 Professions

1. W Habc 2.8Xdef
I@E:Iune of Windows 2000 P... :

G EES TEM

| ﬂFﬁﬁn’ | & G = |!WC \Documents and Setlings.

A R 37

6. E TR FUL 2

- PR CENMHFREG)

= 2 f#PC!!RS-232 3 2. COM PortjT&t4 -¥7> o

IR 2 i@f’[ ePaper(2005 =)
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3.4 A ATL # AUt DLL

-

1. f{ B*Visual C++ - File->New o
2. Project name: ATLtest » Server Type 1#*2 Dynamic Link
Library(DLL)->Finish->OK o

3. Insertd ;&£ New ATL Object->Simple Object->#;"V test o

ATL Object Wizard FEF

Wamss | Attributes |

C++ Ok

Shart Mame; tesﬂ CoClazs: ltest

Class: [™ipat Interface; |It‘33t
HFile: l4ast b Tupe: 1test Class
.CEP File: jtest.cpp Frog |0 |ATLT,EST,.T,EST,

FiEE | HiH

A [# 3.8 ATL Object Wizard & & p %

. % Short Name fifg# 37 * test - [I|] ATL Object Wizard %’ﬁfléﬁiﬁ%iﬁiﬁiﬂ (4
e -
(1) Classi@[*BiEsn. 32 REFER S0t S8 202 RE » |5 12 521 T #idtest
4pTm g F HEEPRT TR o
(2) ATL Object Wizard & CtestiZ 2«0 4552 " 2 ¥ & 2 5% “Itesthi™
test.cpp A&FZ- o
(3) CoClassifl = BT, 2aeay 7= «050 (A FSEF , 4 FER 200472 SOAF A G 70 Ff o
(4) Interfaces@ ™ < 9T RER “A 72 A B L AR 5801 5 g F eai7@ o
(5) Typex°ProgIDif ™9 €32 RE2rR testdy 4 €0rEE 2 R2 20 B 52213 F &0

Wy
(A‘ ':,’.ﬂ o
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_I""__l_
= ATlLtest classes —
—-®= Ctest !
I
+-=offl Go to Definition
§ C
m
@pm Add Property...
A0 ltegt o New Folder

+-[C1 Glob

-

Add Method. ..

v Docking View
Hide

Propertes
A ] 3.9 Add Property
4, oV iylZ2gl, 2378 3.9 Bltest ! 25 # ->Add Property -> short/wvalue

S L E f5e3 - 2284 short/rvalue o

5. BECtest[ i 75 % Ctest[ ]9 ==V

Private:
short m_wvalue ;
short m_rvalue ;

[F7s b 2 BBEUERR Mok ¢ R2TVEEI M AP 0 DLL At M 225 ([511° VB )
LR AT AT B L

6. ™ ltestd » =YZrgetR=put®? 4 - BEGHE- Y@Dj\ﬁﬂfﬁf1 %
STDHETHODIHMP Ctest::get_wvalue(short =plUal)
1
// TODD: Add your implementation code here
[*pUal=m_wvalue; |
return 3_0K;
b
STDHETHODIMP Ctest::put_wvalue(short newlal})
1
// TODD: Add your implementation code here
[m_wualue=neanl; ]
return 5_0K;
s

A [ 3.10 m_wvalue z_ get/put * j# 3% T_
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STDHMETHODIMP Ctest::get_rvalue{short =plal)

4
// TODD: Add your implementation code here
| *pUal=m_rvalue; ]
return >_0K3
¥
STDHMETHODIMP Ctest::put_rvalue{short newlal)
4
£/ T0D0: Add your implementation code here
’m_rualue=neanl;
FETOFN S_UK;
¥

A $ 3.11 m_rvalue z_ get/put = j* % T_

iR
(1) getX=put? ;47! ° #9753 Entest*2Lh T2 “IProperty 1 o
(2) *pVal : =5 < mrProperty FFIE1TR o
(3) newVval : %2 Zi“IProperty®a(2 . o
7. RERFEFEIDT C L
1) }Lcorrectr5232 cd BhE-Z.include= 18 2/ M T 'test.cpp o

(2) [=correctrs232.cH FEF o Ll - - %gl%#g tZrtest.cpp * ‘ifj%ﬁ%'[' 3.12-

/f test.cpp : Implementation of Ctest
#include "stdafx.h"™
#tinclude "ATLtest_h"
#tinclude "test.h"
include<windows .h>
include<stdio.hX
include<conio.h>

FRLEFLEFFTIFTIFTIFTT IR T FT I FIFRF 7T AT AR TR PR iR FFI TR iF iR iid i iTiiid
ff Ctest

HANDLE com1_handle ; //RS-232FJComiffjhandle
DCB dcb ; //ERE{EIGSSIEE e

char buffer[10]; // 2RV Sl T=EEEE
DWORD read_bytes = 1 ; Hﬂ.ﬂmﬂiﬂﬁhytt‘%{l

COMMTIMEOUTS time out ; S TE R B B R e BYETEELE

A F312 @iTDLL ##cr + 2RFH
8. FE 41wV .
1) T ltestt - S F . Add Method » 223°% 3.13 0
2 ASZi"% =V, [AFAZh*E  openport() - readport() » writeport() -

closeport()
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L
- Efl ATLtest classes o
-- ™= Ctest

- ~off (o o Defi

@ Ct initinn

e m

2% m Add Property...
e “351. 5 Mew Folder...

+ -1 Glob:

Add Method...

v  Docking View
Hide

Froperties

A ] 3.13 Add Method
Openport( )fF= A =4 -
STDMETHODIMP Ctest::openport()

{

// TODO: Add your implementation code here

coml_handle=CreateFile("COM1" >

GENERIC_READ|GENERIC_WRITE » 0 > NULL » OPEN_EXISTING -
FILE_ATTRIBUTE_NORMAL > NULL);

115 J’fﬁcoml F%tfw PETVES o - AR TR JHH

BuildCommDCB( "baud=4800 parity=N data=8 stop=2" - &dcb); /*F%it’[’ilﬁﬁj
%Qﬁﬁ)ﬁﬁpfjﬁ JFA'I fifl:fier34:4800 %T'JﬁJﬁ"fﬁﬁ s VR fP 8 0 [k 2%

SetCommState( com1l_handle - &dcb); //I%’t’@ﬁéf%\’f

time_out.ReadIntervalTimeout = MAXDWORD ;

/5L MAXDWORD: [ = | 7] 17V - ReadFile (=0 JElp
time_out.ReadTotalTimeoutMultiplier = 0
time_out.ReadTotalTimeoutConstant = 0 ;

I 0 SRR I 28R vy
time_out.WriteTotalTimeoutMultiplier =5 ;

time_out.WriteTotalTimeoutConstant = 50 ; /*{ili"'[ 1 * A l]ﬁr ?%]J%‘g'rﬂg\l
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W @Eﬁ ’ @Eﬁ WriteFile frz=Uf 2 JIE[p/

SetCommTimeouts( coml_handle - &time out);

//F%iﬂu_’ coml ﬁ?ﬁz@ﬁf [l

return S_OK;

}

Readport( )Fﬂ?ﬁj@?“ﬁ%:

STDMETHODIMP Ctest::readport()

{

// TODO: Add your implementation code here

ReadFile(coml_handle - buffer » read_bytes - &read bytes > NULL);
/I com1 FE2V 1byte

[*HEE ReadFile F}'l,ﬂﬁﬁﬁ E{fjﬁﬁ (7 > T ELFEER (] buffer[OF2A@gh) ik
s [ U ﬁ»ﬁ#l read_bytes Pjﬁ [fid% 0 > [NiF=read_bytes!= 0 [ & & G2
TR

if(read_bytes!= 0)

{
m_rvalue=buffer[0]; /{571 I B UsE R
}
else
{

m_rvalue="x’, //f@??g}%ﬂﬁriﬂjfﬁ ¥ m_rvalue F%E” PR x
read bytes =1
/PN E% ReadFile fizC iR o 2 o T BI2FE[THRI (771 buffer[0]i 2@
FISE > 1 read_bytes [*] ff {fiZ545 O » 5 |25 PRI -
AR - R ZIEER (NI S 00 R BRIV Obyte » 77 )
TEED
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}
return S_OK;,

}
Writeport( )Fy[?ﬁiﬁ?ﬁﬁﬁ:
STDMETHODIMP Ctest::writeport()

{

// TODO: Add your implementation code here

int key;

key=m_wvalue;

WriteFile( com1_handle - &key - read_bytes - &read_bytes » NULL);

return S_OK;

}

Closeport( )E’rﬁ“ﬁ@?\‘ﬁ%:
STDMETHODIMP Ctest::closeport()

{

// TODO: Add your implementation code here
CloseHandle( com1_handle ); //F%j%ﬁ,fj coml

return S_OK;

}

9. ¥ 1557 Z - Compile and Build » 1”5 ATLtest.dllA&? 2 AE R -F » B3 o, P

FHIDLLE 2 5 H RIS B P o
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3.5 ﬁiﬁ:‘g;:fsw VB (3 5 DLL #9215

1.

5 HR 2 e
13 ATLtest.dlIA& o

254 Z-BEMicrosoft Visual Studio 6.0 (A55 3.4 % 4.2 2

£ 2 < b SERE 2SWindows 2000 © B B¢Visual Basic » 1t £ A “gefy

1= [

3.

4.

. Project]l - Forml (Form)

A

%> 2 < Project -> References ->3 jfATLtest 1.0 Type Library->0OK » 52§

A B B2 IDLLAS o

............. e RS ER D s s

B 3.14 VB i % DLL BIE 4 o

VBRZ VG =7 A
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M Projectl - Forml {Code)

JRHAEEEER

DEK

|C0lland4 _vJ |Click LJ
Dim test As New ATLTESTLib.test | VBB DILI? 2X B &2 K e
Frivate sub Commandl Click() -
test.openport Eﬁ.&ﬁﬁﬂ% -
Timerl.Interval = 100 ERE timerE 0, IR TT — 20
Timerl.Enahled = True 'Eﬁ[ﬂtlmer(lﬁﬂ;ﬁ%%fﬂse)
End Zuhb
Frivate Sub Command? Click() .
test,wralue = Textl Text Wi Text P EHEACON port
test.wrlteport
End 3Zub
Frivate Sub Command? Click(}
test.closeport 'REBACOM port
End 3ub
Frivate Sub Commandd Clicki}
End N EE A
End Suhb
Frivate Sub Form Load()
End Zub
Frivate Sub Timerl Timeriy ‘timerE=0. 1FFTEETER
test, readport EEHTport
If test.rvalue «= 120 Then '%?ﬁlﬁtiﬂasc1Lcude 120 55z ), Fmis W E
TEEtEi_Text = test, rvalue "EEI AN ST, Bl 7 Tex 200
End I
End Suhb
= % 4 ALJ_‘
A B 315VB 2 NEmiLt
5. projectl 3AFFE 2 12, 5 2RI BYH © SRS Windows 2000 - B BX

projectl.exe A2 1L BT o

(1) Z2LEFOPENPORT:%E2 £ B2COM port o
(2) TTextld (3 ¥ AFIH)EY BN EXIFKL , 2 WRITE 282 o
(3) HText2 (03 ¥ 3 AP )PRATBIOINTHL 5 3RS - PEF TR
joon =
(4) '“¥e2E . 2LEECLOSEPORT%%2 B3 EICOM port o
(5) ZLEFOVERZEIVBIEHRZ=S » jF5- 32233 3.16 % 3.17 -
6. IET 59
RS Tt e i M ATL SIS ATLtestdll Lo ke VB ghp=

P iy VB I DLL ALY BRL A 7 | DLL SR oy
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Property 3£/~ COM port .V fif] Ew[v[p‘Jfﬁ“lgﬁT FERIREEE T R frg—\L_
7231 COM port f—iﬁﬁgﬁ?ﬁ*pﬁp’ s Ty - PR E T E A ﬁfﬁ}}gﬁﬁjﬂ
=

& Home {33 Windows 2000 Professional [Riftisllssi=fe) e =ytels mlm e w i
S =

=1oj x|

OPEMFORT
Iz | —'

4 . EEE=ITEE

ELDSEF’DFIT

OvER |

Trtemet

heas| | @ 5 o || Savess |[ &5 Formt 4 EEy L 1050

A 316 VB DLL Bl %(-)

rial FiClone of Windows 2000 P...

test.cpp

i =
280 A iR data
I = :

4 . EEEEITEE

CLOSEFORT |

OvER |

e | & 2 0 || Svess |[ = Formt | E<f- % beF 1040

A 317 VB¢ DLL Pl %(2)
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I’} 8051 EEXF& Ei= %ﬁﬁ ﬁ%‘lﬁ e S %}Q_Lﬁ:UJ/FIE | S e |
3.6 %173 = ¥R ASP R F DT
3.6.1 25 ASP 3 T AT ¥l DLL A7 g 7
Lo - fB(REETICR2" > El9 inc T 5 2. 2 [avalueis (2 property ™ 1 o
2. G ATLHTS . p2 S cR2 oL 1t oF DLLA o
3. Z25741 Web Server - 15— {28 ¢015% a.asp.h 112380, =0 (L g #
= test.aspin®. o

4. fFPtestaspd Yt
<%
Dim test

Set test=server.createobject(“DLL &<z ")
Test.inc ‘2 dll &< inc g&x=°
%>
5. ﬁ%test.asp?‘s AETH WWWrootEgkL#v = o
6. [2ZEd “DLLAZS 2 Zr'web serversawwwroot#x1# < o
7.  BEEY b Hie->F15 227 h Regsvr32.exe DLLAFEETE o
(ex:c:\ProgramObject\ATLtest\Debug\ATLtest.dll) » 4 -7~ & o
8.  THEETSSipa' I 7V http:/iweb server IP/a.asp o

9.  j¥SaspEH W DLLAEAFT- o
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3.6.2 UIFFASP# 2 G |RS232 7! DLL

—. IEIF' | VB P‘rpi[ DLL #= &%‘HS‘YEH
WIS AR [

TIS## & b &) R
#DLLAEA + $DLLA
# & 5 Hserial portik

TR TR
2 emml

ALE8051 4 Web Server
Yo PC

R AVB
DLL# 7 . #
HARETH

Client 3 PC

i,

OPENPORT | OPENPORT

2 X
4 &
: 2
% .:J
z | o

WRITEPORT
READPORT

CLOSEPORT CLOSEPORT

A F3.18 ASP #(VB it DLL)#3# 42 %

HESHEN

g P ASP 7l Server i DLL A& » %5 openport()~readport()writeport()-closeport()

0¥+ serial port {t {3 BB BV FHKL, I RSF 8051 BUH PC SPR 1§ P VB 27 DLL

REA VU YR B FkL o M SRR I SF T 5 Client ¥ PC 2 &8 %7 8051 2 UvH PC
B AT B EY F TR SE
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DLL Pq # é X, #serial
Srtiﬁﬁghﬁiﬂi

H@ﬁi&!&ﬂ
LN

&

_ [Intermet |

RS-23 O
*ﬂﬁm]sl'&' “‘ l:','h St!]"lr"t‘,'r fliﬁ]’lt ﬂp(‘
H g PC ’ '
» OPENPORT _ . OPENPORT
& ¥ . e
. g g :
= 2 = =)
g 2 g 3
3 E g z

CLOSEPORT

CLOSEPORT

A F319 (ASPid g DLL)# C 4258 ilsRin 425

HESHEN

M EERR ISR A SV, B 5F 8051 BUVHY PC UVEZIeDE » H 5 126 R 12738 &
{2ggy ; 2 64 3 1328051 Fad T, R P> ﬁ‘%"ﬁ: ;e WS B
P Br o 2l feBRIEM- UG YT BT MR FARREIE 91508 DLL AFH %,
FHRLAE property It h FE 4 DLL &7 ’%g" 3 OERCEi T KLY H“*’{k 5
RS T 5;;_ Y 2 LA THALAERA, A LT BT S STRBE; AR
PIE . 2433 2H % 3797 Web Server WU 054 ; 5 /2293040 ASP 2 B
= Web Serverfﬁr'?iygtp 2zt B R o
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3.6.3 552 ASP 52 8051 %2
i AR

' I
S EMAX-20E
fﬁsmﬁseﬁﬁ IS i 5] 6 58
porL&1/0 PORTiE 45 gocas 4ol o {s
: A A& Hserial ﬂﬁ %
port 47 ¥ AEHR B

. 80514% #] Web Server

Client 32 PC "
T

READPORT

A 320 (ASP s Cz;b)s 8051 I3k A2 4
B A

WISTURIB (2 2 FR T 5 IR BATRIG RN HRIE o LB
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g 2K
% 89C51
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1. MAX-232&75Lf(n

Pr= 7 [ PC 1 8051 (M2 8824 7 [+ 08051 A’ 1 Logic Level . High=5V
Low=0V » & RS232 TF High=-3~-12V » Low=3~12V o # MAX232 |2 & &
~ G S EAER 8051 = I BEG » e g [ ICL232 4 o

2. WAl S B RRENEE R T

=
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3055 & It B B4EAh - & 3055 BSREE AR B ‘gn‘a =, MD%E [ S e B
SERBEE ETAAE 3055 BrougBiE B o0 a1 o LW AN - ASHEL AT, 4 3
T4 RS G SR T @oawﬁuiaﬁﬂzfémﬁﬂ
16~ % - 5{%39 8051 FETEET [v PLOR o BRI PB TR = A BB R 5
KT 9% 7Y o

oy
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o
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s

IR HeEl
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1=F 3 2 =
4.1 BIRIEE I S
G IS SR AL - B RPN A2 0 B0 T L L T g
2P EHHEE B 7 o step by step SEEFIE LA

L E)X

w
s & -l w- | JE B &
' v BBE 25 7 ©mdt i
lblocked A% Check ~ °% Autolink v | | fuwFill @) Options
% #ropen port#!!!
open port
write port
close port
¥ frwrite port#}!!_
11 124
10 2 = = = = = =
q e o+ s o .
e close port:R a4 g 1!l _
T 8 - ~ -

E] xR © R
y ; [y umetE -0 23 http#140.124 20,130/ CH &) B, TRz

A W42 EHEHHHERET

P
1. = S.ZiEFopenportfd Evserial port o
2. B3 9o, ZhEEwriteport 5 ¥ ]fﬁﬂﬁ’[]f: TF”[ T
3. FRE N TRE FBN ST o

4. KR - 355 REFcloseport o
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LEEY R AZZ0S 2 Y9 openport 2|1 7.3 -F¥* Web Server #if! serial port #15

Iﬂ

<=

VB DR FRLB NG L5 PSR B RFREE B 72 B serial

port » X BB EFKL 0 B I ETLEE writeport - T Y TUEAS T ARER LT RTTR
P Y ST D BRI R Sf RIS T I3 o

3 hitp://140.134.30.13%new asp - Microsoft Internet Explorer = EX
BEE BEE PRO ABEQ TBD MO "
05O BE G o kum @ 2% - UL B A
D) | €] bty 140.134.30.13%hew asp v QBE G @mdt
Google - | ¥ Gl Sk - @M @ Soitlcked N Cheek - o] Auolink - ] Aol dOpions &
COM Port FRE AT
2 Bwrite port B TiE RIS
[ " " .|
open port w g
write port
ORI 1 aﬁﬁﬂ** :
close port * o lEwIP2LEDSE
54 TR
feml PR ENE
H845:4'P0.3 LEDEAE(17/0.5%%)
Fe:5 P04 LEDRIAH1LR/180)
A
e lose port3 A ’”ﬂ}ﬂ |11
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«‘\Z ?ll I:IDjT_ :J';ftr’ /u‘/l:! EF;F::

7iFEs S PC 2L CR2TY 53 RS-232 Biag3 7ol e pvff 2 9 BEHTL 3K
Y oL B et Buffer Y 5L B 2 REUEDZe o BRI FEIF S TR H -

[

LSROERT I L JE T RERIIE  REETL O R

B
¥ FER G UG P AR o
1. readbyteF=4-f3 8 +| ¥ - DWORD read_bytes = 15 ;
2. BV port¥IEETes 25 -yF 8 5 char key[15] ;
3. BT GHUEP gets(B B gets(key);
= FZIEJ%M%%%W RR

1. T+ BB port?_Fpd R E B g 5 &sbuffer o
Buffer[0]="\0";

2. 3 ﬁ/ 4.2 timeouts & T’V -
time_out.ReadIntervalTimeout = 0 ;
time_out.ReadTotalTimeoutMultiplier =0 ;
time_out.ReadTotalTimeoutConstant = 600 ;
time_out.WriteTotalTimeoutMultiplier = O;

time_out.WriteTotalTimeoutConstant = 600 ;

NGF v @A AR 2RV FD 0 FS WriteFile &2 £ ®

5.2 ﬁ:] It

B2 BIVERL Y L R G P T C R readport( )& ¥ & L3 readport ()& 2
‘QP 2ER® QF‘— (35581552 serial port; ° 2 ;‘C,%giidjm o BT PP Yo ma
readport 33 5 » 27U server #f readport &%, T 1§ #%5° YHH RS SO ER I T [
1= Hg A 2 ¥ server i 1BV port - # 2 Z.F port - SIFEZEEGHET AP
253594 rs-23233 7221 PC Bx ZHITNG5° GRS, 2 Trigfl 2 e MR —Z FABH serial
port Ut o
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2. & %% 2. read.asp L > &I P <meta http-equiv="refresh" content="1,;
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- Rocall—xcRz " “readport ()0 (3 A% SR LIRIIZ BRI T
serial port! {f FxLBUCH e greqB 02, g - 4 Fols RPSSHYE M serial port=* !
HTRR —RY ) BT BB R 2 R B¢ $92Ureadport ()
7%, 7 £ P Mserial porto 1ot~ WG FFAT 552 B serial port 55T
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SR A. RS-232 #2832 Windows API S 73243

A.1 CreateFile
A SR

com2_handle =
CreateFile("COM2",GENERIC_READ|GENERIC_WRITE,O0 ,NULL,OPEN_EXI
STING,FILE_ATTRIBUTE_NORMAL,NULL);

/IR B com2 5% - BFIRY - BEM TG 2510

CreateFile =" 2 Hy i ppsst]

HANDLE CreateFile(

LPCTSTR IpFileName

DWORD dwDesiredAccess

DWORD dwShareMode

LPSECURITY_ATTRIBUTES IpSecurityAttributes

DWORD dwCreationDisposition

DWORD dwFlagsAndAttributes

HANDLE hTemplateFile

)i

Parameters

IpFileName S5t [y ffl: "COM2"  (RIFIFHIYCOM PORT & )

[in] A pointer to a null-terminated string that specmes the name of an object

to create or open.

dwDesiredAccess S FE I GO |
‘GENERlC_READ|GENER|C_WR|TE (ﬁ'?vﬁi?nﬂ

tmﬁgl%ﬁﬁwﬁ[ﬂ%ﬁ iz readfile = writefile ;r?ﬁjﬂw -SRI readfile
= writefile 15 15 2 ][4? = Frl'] ReadFile Fﬂ?“‘ %Z{%: GENERIC_READ WriteFile
Fr=4 {5/ : GENERIC_WRITE

[in] The access to the object, which can be read, write, or both.

dwShareMode, S FEEFIiof: 0 (FjZ1%COM PORTZ i K H (97
)
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If this parameter is O (zero) and CreateFile succeeds, the object cannot be
shared and cannot be opened again until the handle is closed. (¥ F'qﬂlfﬁf PORT
Ry I, R COM PORT S bR BEET {7 04U | 2 Jﬁﬂ?ﬂﬁj 1 {i#t COM PORT,

#2161 handle fifi)

\IpSecurityAttributes EHE FEEsFIpfm:  NULL (2] F[%—L F‘:}’[fb)\
[in] A pointerto a SECURITY_ ATTRIBUTES structure that determines

whether or not the returned handle can be inherited by child processes.

If IpSecurityAttributes is NULL, the handle cannot be inherited.

If IpSecurityAttributes is NULL, the object gets a default security descriptor.

dwCreationDisposition  S:f{if FEi#ffiuffi:  OPEN_EXISTING |

[in] An action to take on files that exist and do not exist. in order to open an
existing file ( serial port ) all we need to know the name of the device ( COM1)

and pass the creation flags as OPEN_EXISTING.

dwFlagsAndAttributes S R Rv: |
FILE_ATTRIBUTE_NORMAL]

[in] The file attributes and flags.

This parameter can include any combination of the file attributes. All other file

attributes override FILE_ATTRIBUTE_NORMAL.

When CreateFile opens a file, it combines the file flags with existing file

attributes, and ignores any supplied file attributes.

FILE_ATTRIBUTE_NORMAL A file does not have other attributes

set. This attribute is valid only if used
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alone.

hTemplateFile & FEaflpyffi: ~ NULL (17 ]COM PORT & §RJiil 1Y
1)

A handle to a template file with the GENERIC_READ access right. The
template file supplies file attributes and extended attributes for the file that is

being created.

When opening an existing file - CreateFile ignores the template file.
Windows Me/98/95: The hTemplateFile parameter must be NULL.

Return values

If the function succeeds, the return value is an open handle to a specified file.
If the function fails, the return value is INVALID_HANDLE_VALUE.

Communication Resources

The CreateFile function can create a handle to a communications resource,
such as the serial port COM1. For communications resources, the
dwCreationDisposition parameter must be OPEN_EXISTING, and the
template parameter must be NULL. Read, write, or read/write access can be
specified, and the handle can be opened for overlapped I/O. For more

information about communications, see Communications.

?J%%,J communication fi* 2] kil

http://msdn.microsoft.com/library/default.asp?url=/library/en-us/devio/base/co

mmunications _resources.asp

ﬁ:ﬂ?ﬁf com port Fr FIZT Y s gy i

When the process calls CreateFile to open a communications resource, it

specifies the following attributes:
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. What type of read/write access exists for the specified resource.
. Whether the handle can be inherited by child processes.

. Whether the handle can be used in overlapped (asynchronous) I/O (S’Hﬁj

%)

operations . (For a description of overlapped operations, see

Synchronization.)

FIEJ?SF com port 7t xf’—IJ fi jx;eg]?f[li_.l

When the process uses CreateFile to open a communications resource(mj‘nﬂjﬁ

com port 7 %ifiv), it must specify certain values for the following parameters:

. The fdwShareMode parameter must be zero, opening the resource for

exclusive access.
. The fdwCreate parameter must specify the OPEN_EXISTING flag.

. The hTemplateFile parameter must be NULL.

?J%%,J dcb ﬁ?fﬁij (E'Héjtzt‘ﬁjU”com port é;@g‘f’ﬁfjgﬁﬁﬁ) F::rfq\fl ﬁﬁpﬂuﬂf 5

http://msdn.microsoft.com/library/default.asp?url=/library/en-us/devio/base/dc

b_str.asp

To determine the initial configuration of a serial communications resource, a

process calls the GetCommsState function, which fills in a serial port DCB

structure with the current configuration settings. To modify this configuration, a

process specifies a DCB structure in a call to the SetCommState function.
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A.2 BuildCommDCB

GetCommsState->/& Téitzf,com portl%ﬂ‘— SetCommState->{<¥com portr%ﬂ‘—

JF%J%BundCommDCB (fEe>dcb= v k) *’finclude <windows.h> -

fF9[1:BuildCommDCB( "baud=4800 parity=N data=8 stop=2",&dcb); //%?\L_'[ilﬁ
KEIJZ*’:LH%F[J[ £ ]E[ ek 4800, [H r‘f‘)hﬁg\l TR b v 8, -k v 2, J7]”'—|‘F
F%'Jgﬁ]ﬁi 5] DCB ;7 ﬁﬁ%ivp%@ o

The BuildCommDCB function provides another way to modify a DCB structure.

BuildCommDCB uses a string with the same form as the command-line
arguments of the mode command to specify the baud rate - parity scheme >
number of stop bits> and number of data bits. The remaining members of DCB
are not changed by this function, except that the appropriate members are set
to disable XON/XOFF and hardware flow control. BuildCommDCB only

modifies a DCB structure; it does not reconfigure the device.
BuildCommDCB( ) Return Values

If the function succeeds, the return value is nonzero.

If the function fails, the return value is zero.

The BuildCommDCB function only fills in the members of the DCB structure.

To apply these settings to a serial port, use the SetCommState function.

BuildCommDCB | {RL{E35 debadig v egf E'Ezﬁﬁ&gﬁ:@ '] com
port %TF;lfﬁlE'JSetCommState =Y e

R P P A L

http://msdn.microsoft.com/library/default.asp?url=/library/en-us/devio/base/buil

dcommdcb.asp
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A.3 SetCommState
F9:SetCommState( com2_handle , &dcb ); //F%Tgﬁlﬁéfg’r
D]Ai&pvpﬁw it
http://msdn.microsoft.com/library/default.asp?url=/library/en-us/devio/base/set

commestate.asp

The SetCommsState function configures a communications device according to
the specifications in a device-control block (a DCB structure). The function
reinitializes all hardware and control settings, but it does not empty output or

input queues.
BOOL SetCommState

(
HANDLE hFile,

LPDCB |[pDCB
);

Parameters

[in] Handle to the communications device. The CreateFile function returns this

handle.

IpDCB
[in] Pointer to a DCB structure that contains the configuration information for
the specified communications device.

Retrun Values
If the function succeeds, the return value is nonzero.

If the function fails, the return value is zero.
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A.4 Configuring Timeouts

A 'l
F*&

S35 5 80 HIEE A7EF

COMMTIMEOUTS time_out ; //%Jugf F’j,l_}ﬁﬂjf S Jj\ﬁﬁ
time_out.ReadIntervalTimeout = MAXDWORD ;

I135s MAXDWORD:HH 1 e H 17V, ReadFile fr=t =t J]:Ep!
time_out.ReadTotalTimeoutMultiplier = 0 ;
time_out.ReadTotalTimeoutConstant =0 ;

N ﬂVFF’lﬂlﬁfF e 2 ”Ti* Fvl_}ﬁf
time_out.WriteTotalTimeoutMultiplier =5

time_out.WriteTotalTimeoutConstant = 50 ;

MU TR ARG R ?[J'%"rﬂ?\, o S WriteFile frrRf s S

SetCommTimeouts( com2_handle , &time_out) ; //F%tg com2 ;@F’zﬁﬁfﬁ[ﬁﬂ
COMMTIMEOUTS 7 “ﬂﬁ”’ﬁﬂ

The COMMTIMEQOUTS structure is used in the SetCommTimeouts and

GetCommTimeouts functions to set and query the time-out parameters for a

communications device. The parameters determine the behavior of ReadFile,

WriteFile, ReadFileEx, and WriteFileEx operations on the device.

typedef struct _ COMMTIMEQUTS

{

DWORD ReadIntervalTimeout; (MAXDWORD)
DWORD ReadTotalTimeoutMultiplier;  (0)
DWORD ReadTotalTimeoutConstant;  (0)
DWORD WriteTotalTimeoutMultiplier;  (5)
DWORD WriteTotalTimeoutConstant;  (50)

} COMMTIMEOQOUTS,

*LPCOMMTIMEOUTS;

Parameters

ReadIntervalTimeout time_out.ReadIntervalTimeout =
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11355 MAXDWORD: i |70 17V, ReadFile fr=tky = AlEp!
Maximum time allowed to elapse between the arrival of two bytes on the
communications line, in milliseconds. During a ReadFile operation, the time
period begins when the first byte is received. If the interval between the arrival
of any two bytes exceeds this amount, the ReadFile operation is completed

and any buffered data is returned. A value of zero indicates that interval

time-outs are not used.

A value of MAXDWORD, combined with zero values for both the
ReadTotalTimeoutConstant and ReadTotalTimeoutMultiplier members,
specifies that the read operation is to return immediately with the bytes that

have already been received, even if no bytes have been received .

IReadTotalTimeoutMultiplier time_out.ReadTotalTimeoutMultiplier = 0 ;|

Multiplier used to calculate the total time-out period for read operations, in
milliseconds. For each read operation, this value is multiplied by the requested

number of bytes to be read.

IReadTotalTimeoutConstant time_out.ReadTotalTimeoutConstant =

Constant used to calculate the total time-out period for read operations, in
milliseconds. For each read operation, this value is added to the product of the
ReadTotalTimeoutMultiplier member and the requested number of bytes.

A value of zero for both the ReadTotalTimeoutMultiplier and
ReadTotalTimeoutConstant members indicates that total time-outs are not

used for read operations. // 1 fji " [7# IEJIT RS *[J*“ri7 %F%_}Eﬁ
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WriteTotalTimeoutMultiplier  time_out.WriteTotalTimeoutMultiplier =

Multiplier used to calculate the total time-out period for write operations, in
milliseconds. For each write operation, this value is multiplied by the number of

bytes to be written.

WriteTotalTimeoutConstant  time_out.WriteTotalTimeoutConstant = 50 ;]

TP B ARG 2 PHERL Y i S SR WriteFile =S
Constant used to calculate the total time-out period for write operations, in
milliseconds. For each write operation, this value is added to the product of the

WriteTotalTimeoutMultiplier member and the number of bytes to be written.

A value of zero for both the WriteTotalTimeoutMultiplier and
WriteTotalTimeoutConstant members indicates that total time-outs are not

used for write operations .

RIFEAI0 2 U] 2 AT

http://msdn.microsoft.com/library/default.asp?url=/library/en-us/devio/base/co

mmtimeouts str.asp

A.5 SetCommTimeouts

SetCommTimeouts( com2_handle , &time_out ) ;
IIEX® com2 B BH=

The SetCommTimeouts function sets the time-out parameters for all read and

write operations on a specified communications device.

BOOL SetCommTimeouts

(
HANDLE hFile,
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LPCOMMTIMEOUTS IpCommTimeouts
);

Parameters

[in] Handle to the communications device. The CreateFile function returns this

handle.

IpCommTimeouts |

[in] Pointer to a COMMTIMEOUTS structure that contains the new time-out

values.

Return Values
If the function succeeds, the return value is nonzero.

If the function fails, the return value is zero.

A.6 ReadFile
ReadFile( com2_handle , buffer , read_bytes ,&read_bytes ,NULL);
/I com2 2V 1byte .
/I[X £ ReadFile Ejr[?“‘*‘ﬁ}ﬁéj‘ E{fjﬁan 5, 1 ELFRE PR ()] buffer[O L ARE) ki [p!,

iﬁj_ﬁ#l read_bytes ij»‘[ [l £ 0,[N]F=read_bytes!= 0 E%’ﬁh% dEE R

BOOL ReadFile
(
HANDLE hFile,
LPVOID |pBuffer,

DWORD nNumberOfBytesToRead,
LPDWORD IpNumberOfBytesRead,
LPOVERLAPPED IpOverlapped,

);
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.asp

Parameters

hFile  $HgaEr]  com2_handle)

[in] A handle to the file to be read.

The file handle must be created with the GENERIC_READ access right.

IpBuffe r [{¢#y]  buffer

[out] A pointer to the buffer that receives the data read from a file(PORT).

InNumberOfBytesToRead EHIHET ] read_bytes

-

[in] The number of bytes to be read from a file(PORT).

IpNumberOfBytesRead ST &read_bytes|

[out] A pointer to the variable that receives the number of bytes read.
II[HE% ReadFile Ejr[?k‘*‘ﬁ}ﬁéj‘ EIU]EI?J? (%, 1 ENL e rR () buffer[O]y2 gl [l

IIE ¢4 read_bytes [“Jf} [l 1% 0, read_bytes!= 0 E?j FF | FE R

IpOverlapped EHpHE] NULL

[in] A pointer to an OVERLAPPED structure.

This structure is required if hFile is created with FILE_FLAG_OVERLAPPED.

(7 CreateFile [ [[I&{:4% FILE_ATTRIBUTE_NORMAL)->
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FrI'] IpOverlapped éﬁffﬁﬁﬁ Kl NULL
Retrrn Values

The ReadFile function returns when one of the following conditions occur:

+ A write operation completes on the write end of the pipe.
+ The number of bytes requested is read.

¢ An error occurs.
If the function succeeds, the return value is nonzero.

If the function fails, the return value is O (zero).

A.7 WriteFile

WriteFile( com2_handle,&key,read_bytes,&read bytes,NULL);

BOOL WriteFile

(

HANDLE hFile

LPCVOID IpBuffer

DWORD nNumberOfBytesToWrite
IpNumberOfBytesWritten
LPOVERLAPPED IpOverlapped

);

Parameters

hFile  Sgifiicom2_handle

[in] Handle to the file. The file handle must have been created with the

GENERIC_WRITE access right.

\IpBuffer EHpaay] &key  (key [I'EiYRLE  port fURS(E ?E&]TE‘\EI@\

[in] Pointer to the buffer containing the data to be written to the file.
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\nNumberOfotesToWrite EHEay]  read_bytes|

[in] Number of bytes to be written to the file. (1 -~ ¥ * port [~ byte §)

IoNumberOfBytesWritten, S (] &read_bytes

[out] Pointer to the variable that receives the number of bytes written

IpOverlapped st e (5] NULL

[in] Pointer to an OVERLAPPED structure.

This structure is required if hFile is created with FILE_FLAG_OVERLAPPED.
(7+ CreateFile g}'[;“p][l%@fz FILE_ATTRIBUTE_NORMAL)

->FrI’] IpOverlapped ‘;TE%;%FWJ NULL

‘Ff“ﬁh: stdio.h f[1 > F&L conio.h HIEIUﬁET“ it scanf() gets() getchar() getch()
STV E - IO PSR A o SR - g - g
PRI o T I LR

ffli™] conio.h iy kbhit() * getch() [yl x=" - f=FL kbhit() fj=" /Eﬂj T Ff
HRIEEE LT R = I TR R - R [ O (o3
PR o i 1 PSR R T Y POV
2if -

if (kbhit()) ¢ = getch();

HEEL{T fol ™| KNIt FF="? RLED o+ AEEHUR ™ FOHIRE -

QA PR R R TRV R IR 0 R EIY MR PRI A
o BIGTSTHY o

Kbhit()Ff=" 2 #5] :

http://ciips.ee.uwa.edu.au/~morris/Year1l/CLP110/Labs/kbhit.html
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W15 B. 8051 ﬁfﬁ}@’ﬁjﬂfﬁ SEI SRR

ORG  OOH Téh,‘!w
START: JMP MAIN ;
ORG  30H ;
MAIN: MOV  SP#5FH ;
CALL INIT_RS232 ;p=plf INIT_RS232 ﬁ'ﬁf«g?ﬁ ; F%{L_PEI PR prsp
CPL  P0.0 PO.O T » A T I
MOV R5,#25 ,I%%‘C R5=25 » -35#-25*20ms = 500ms = 0.5 #}
CALL DELAYms ;=fl DELAYms ﬁ'ﬁ}%?“
CPL  P0.0 PO » &7 L
WAIT: JNB RI,WAIT ;%ﬁ“fﬁ%?“ ’ ﬁ%g‘, RIfQL_?\[ Eh 1?RI=1 e 2]y
£l
CPL PO.1 ;PO.L > A T3 FF % > B Y;IFII_“ﬂ:T
CLR RI JERE Rl fREaaEE Ix
MOV  A,SBUF ;@fH‘T’/Uiﬁ"?ﬁ_‘ TR
— SELECT CASE------------ 1) N S5t A(SBUR) vy f]
R (7.1S] - S ———— ;
MA:
CINE A#41HMB ;CASE-A > [&Z["F 7 1" N Ehu= o F\, Pl =
MB

CPL

P0.2 P0.2 F
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JMP  MEND TSR 0 BT MEND
(oo CASE "B"--------------— :
MB:

CINE  A#42HMC CASE-B . J<2["d 7 2" 7 > il
MC

MOV  R1#1 FERI=L T RS R
MBLOOP:

CALL  STEPRIGHT ;J=[IL[#/ 3 [ 5 Tl A=t

DINZ  R1,MBLOOPR1-1- #{[#rR1 L} £ 024% MBLOOP -
R

JMP  MEND TSN 0 BYE MEND
R CASE "C"-----mmnmmme- :
MC:

CINE  A#43HMD CASE-C - I<Z["F 5 3"E Hui7 - A=
MD

MOV  R1#1 FPERI=L T AL~ R
MCLOOP:

CALL  STEPLEFT J=[IL[# 3 [ H ~ g A=

DINZ  R1,MCLOOP;R1-1 - #J#R1 kL H 1 024 MCLOOP -

R

JMP  MEND TSR 0 5= MEND
(oo CASE "D"-----r-nemmoemo- ,
MD:

CINE  A#44HME [CASE-D - J52"F 50 4" i - A=
ME

MOV  R1,#10 r%?{u_ R1=10 » 3/~ fEEEAI = 10
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AV b A I

MDLOOP:
CPL  PO.3 ,P0.3 = 0.5 Fpi4e¢ » 4 10 &
MOV  R5#25 7€ R5=25 > jr#-25*20ms= 500ms = 0.5 7}
CALL  DELAYms ;J=[l] DELAYmS fA="
CPL P03 ;
MOV  R5,#25 € R5=25 > jr#-25*20ms= 500ms = 0.5 7}
CALL DELAYms ;
DINZ  R1,MDLOOP;R1-1 {#7R1LLH 1% 075% MDLOOP »
T ol 10 TR
JMP  MEND AR > B = MEND
(= CASE "E"---------eeeeee- ;
ME:
CINE  A#45H,MEND;CASE-E » II<Z[" 7 5" M7 » =
MEND
MOV  R1,#10 L R1=10 > $h FHPEAE 10
MELOOP:
CPL P04 P04 i » = 1 FpRE > H 10 &
MOV  R5,#50 7€ R5=50 Jr##-50+20ms= 1000ms = 17}
CALL DELAYms ;J[if DELAYmS fR="
CPL P04 ;
MOV  R5,#50 7 R5=50 Jr¥#-50*20ms= 1000ms = 17}
CALL DELAYms ;
DINZ  R1MELOOP R1-1- #[#7R1{Lf 1 074 % MELOOP -
SR 10 R
JMP  MEND SR SET > 5= MEND
(= CASE ELSE-------------- TN TRl L BB JIBFE] MEND S5
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i gt Ut NATE = O]

S PO.L Y » A LR

MEND: S RN
CPL  PO.2 ;
MOV  R5,#50 € R5=50 » Jri50*20ms = 1000ms = 1 7}
CALL  DELAYms ;[=[ii] DELAYmS f/F="
CPL  PO.1 PO.L [ » ke R ESifit
JMP  WAIT T WAIT AR
e CASE END---------—--- ;
INIT_RS232: [RS232 g A=
MOV TMOD,#20H ;@ Fhf 8 1HL 1> F gl * Jrp=t ] i
MOV TH1#OE8H ;a7 1200bps
SETB TR1 TR R 1
MOV SCON,#01010000B; 5 il fijfss £z 1 »
8 [ErR] P sl Timerl Yl
RET ;
STEPRIGHT: ;%‘%ﬁ%ﬁ@,ﬁﬂ%?“ [ E
MOV  R5#1 LR L Sms
MOV  P1#111111108B;{f(P1.0=0) » P1.1=1 > P1.2=1 > P1.3=1
27— TR P1.0 ﬁrﬁqﬁak@o » Y
CALL DELAYus ;
MOV  P1#11111101B;ffi P1.0=1 > (P1.1=0) » P1.2=1 > P1.3=1
T LRI PLA A 0 0
CALL DELAYus ;
MOV  P1#11111011B;{fi P1.0=1 > P1.1=1 > (P1.2=0) » P1.3=1
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CALL

MOV

CALL

RET

STEPLEFT:

MOV

MOV

CALL

MOV

CALL

MOV

CALL

MOV

CALL

RET

DELAYmMS:

i gt Ut NATE = O]

= LRI P1.2 ﬁi‘ﬁﬁﬂ&% 0 » Jot
DELAYus ;
P1,#111101118;f§| P1.0=1>P1.1=1> P1.2=1- (P1.3=0)

;EIPIL RN P13 ﬁm%o, e

DELAYus :
?/§R§EQW%?’—[W%¢
Ro#L LIC R ] Sms

Pl,#llllOlllB;[El P1.0=1-P1.1=1- P1.2=1- (P1.3=0)
TP I P13 ﬁi‘ﬁﬁﬂ&% 0 > ¥

DELAYus ;

Pl,#lllllOllB;fEl P1.0=1>P1.1=1 > (P1.2=0) > P1.3=1

TS LR PL2 L 0 0

DELAYus ;

P1,#11111101B;ffi P1.0=1 - (P1.1=0) - P1.2=1 - P1.3=1
2y DRI P11 ﬁi‘EﬁHE%O » Y

DELAYus ;

Pl,#lllllllOB;fﬁl(Pl.O:O) » P1.1=1->P1.2=1> P1.3=1

;91— SR P10 ﬁETH&ETzO s Yt

DELAYus ;

;?;Biiéfﬂﬂifé?“

- t={1+[100*(1+100*2)]+2+2+2}=20107us=20.107ms

MOV

R6,#100 FEIEHET R6 0 R7 sl » & 4 g i’%ﬁ?jf&ﬂ 20ms
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DELAYm :MOV
DJINZ
DJINZ
DJINZ

(R5*20ms) >

DELAYus:

MOV
DELAYu: MOV

DJINZ

R7,#100 :
R7,$ ;
R6,DELAYM :

R5,DELAYmMs RREJCsEfR I RS HUE > 1L

JIF R5=5 > [I]| 5*20ms=0.1 *}

P PR
t={1+[50%(1+50*2)]+2+2+2}=5057us=5.057ms
R6,#50 FEIFEFET R6 > R7 il - & ;”%Eﬁfféﬂ 5ms
R7,#50 ;
R7,$ ;
R6,DELAYuU ;

DJINZ

DJINZ

R5,DELAYuS ;ifr ’%Eff I RS Rt Effé?t »(R5*5mS) >

JIF R5=1 > [I|| 1*5ms=0.005 *}
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