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1 #ER

8051 ZRAUIMALFE I T Rifb PR AN I B R G L5, B 12 N T NS 2] A gz
P2 PC AL B AL LSRN H RS L. UK T Motorola 68HC11 fE 8 ftddEHl#sig
bR, R ZHIE R AR TR 8051 RAIF ML, & Intel, Philips, Siemens %5, iX£&
HIE R 51 R HIUNAN T KRR EFERANTIIRE, % 1°C Bdkin, BilERHT =
A, B, PW &, AR TAESREE] 40M, TAERAR NFEE] 1.5V, 3
T AW IX L D) Be A7 8051 ML HURIE A 1ER ) Z =MW AL, & REIS AT &5 Fh
FF, i HIF R # A HRES XA A

8051 RAUNMIIEALE T

1. —A 8RB IT

2. 32/NT1/0 H (4 21 8 {7 1), w Hph bt

3. AN 16 P i -Eds

4. AT HATHEG

5. 6 NHBTE, PIASHTILSE )

6. 128 77 NE RAM

7. MSZI) 64K T ] Sk E R A QRS X

REAS 8051 AbEE I ALHE 12 AN B, &5 12 MR IR e s —IidedE, s
AR? o VPEARAPAT I R AT BRAR R DL 12, HURIEL, SRS ER AT T R AL,
DRI, WRAR I R Ge i B2 11, 059MHz, BRLA 12 JE A3 8] T /AP HAT I48 2N 4L, 921583
ZARA, USRS 25525452 BRI 1] (1. 085ms ).,
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2 FHEX 4

8051 &StPRMA I 3 MAFMIAEfE 0], Wil A-1. REMERE AR 0 Bl K
A it Y B B At ks 18] o R R s Sk R S ik AR 4, AR T ik B K ) AL
=AM ] A D RE TR P

fm—— T FF HH
Hot

avallabla
gn all

devkes

m
Apacial Finrctlan INATE =

Reqisters

wanam | °F
Purpoas
RAW

Auq-ﬂmn

Reutaler
am Banks |0 M

CODE DATA NDATA

- Dmncbw rusionly mamony

Kl A-1-8051 fEfik 4t

2.1 CODE X

F— MRS B,  RERAABOTHATAIS . B 16 70k, ¥ E Ak 64K, f0RY
BOR U, XS AN A A a0 EPROM HEAT S-hER, AbBRZS L= A— AN S, (HIXHF
ANERE RIS —EZH —/> EPROM. H AT, —MAEH] EEPROM 15 A AMaA7 it ds, v LAgE ok
FIZHFEL 8051 FATINE o XA ARG THF A Sy, B ER A ] LN 48] EEPROM Hr, 1A
R#FFFFE, RIGEN—H1 EEPROM. 5341, 7 B SRAMs tHn] H>kf0E EPROM, thn]
PAfR EEPROM —FEREATRE P HITERT, IF H A% EEPROM FRFE1R S AR BRAL . HIE, 4
PREIRIT, f7fAE SRAMs H [IFE btz k. il FH SRAMs kAR EPROM B, FovFpiisi
BOFRRTF R HAR R, X T g/ W/ S X —/MER R, AR AT & Dt
IAELT LA

B T R HATAY, e RS B A A R, ikt H Y, 8051 it T i Hidn 4R
£l DPTR BCRE 7 v 4ds in b i SN as e L i s g AT Sk 45 4, IR T LA Skl
FEN DPTR v, $ERPEEFHLCHE MWL EERA B MAE T, 8051 fEHATHRA Ik #
FEIXPIE AN, BT A AT A . 7R LS I8 R IRAT TSR B A
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2.2 DATA [X

5 ANMEAHBIX 8051 Py 128 FATH IS RAM, 1K 8052 [KIHT 128 7745 Py RAM. X #34%
TR EIR B, B8 DATA X 54— eI DR U7 i Bdi Beo Urinl DATA X HE
Vilal XDATA XZER,  DROGER A LR -0k )55, i i) XDATA ZICR Il 54tk A A4
gt DPTR. % FRATTHU AL ] LU 1) A i ol ) B A A 4 DATA B, (HAE 1T 45
I DATA B, DA E RS [ HE B AT PR

EHR B P B T RO AT RT RIS 0k, RO AT R BEAE A SR IX MRET, K220k
e AT IHBEETEN RO B RT o, ARSEIRERAEEON H BRI, PATHRA
— NP

HARB T HWANBL AT B S AT A, SRR OT )\
JE 32 ANTFAES, WAEAL AT IR 1 25 PSW 7 47 45 1 RST M1 RSO IX PR IEHE VU4 75 77 4%
MAEE — A TARR A48 4L, 8051 WRIBRIMER —4LMA TARAfEdsdl. TARSArasdl
I PRIE A AL S B A T, T HwT 75 8051 HEAT BRIBAT: 55 e fik .

GIA— AT O AL S B (BDATAD, ELEE 16 AN, 3L 128 {7, A —{r#fnf b
fiko 8051 A74f JLAMLERAFHE, RALAIRR PG 7L, JFH A B A AL 1
B, XD T ARG B, S IX 16 A R R B e —
FEEAT 515 T4k

2.3 $RIIBE B 78S

rh T R GRS D et - 0 ! 2 3 i 5 g 7
WU IR D RE 75 A7, T FR I
SFR., HHIRZF A = | e
[IEVASS R BV S UM o
ATHIH . W R R RUAPRL | Roared | T | T
e 77 A I EA L EAT =
Sk, I EA BUTRT LR E
ai OAFH. SFRs #=#il5E )/ % | soow | ssur
ThEEs, #ATH, HRRTYE T BT R T THO T
&EF' [ﬁﬂfﬁf‘ﬁé&%o i&%% A 2] =R OPL CFEH PCON
FE2% 13-k 77 2UF1 DATA
b e A AL —FE O
Al A7 -4k SFR 1136 A-1 Fizm . AT AT SRR SFR * A-1
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2.4 IDATAX

8051 ZR Ay —LL 8 HLan 8052 A i Infr) 128 T (K 5 RAM, 7T A\ S8OH JF4f iy ik
AE[A)H, BEFRA IDATA. [RI2k TDATA X [FJHihbE AT SFRs [yt /& 558 1, i X 43 B iy [l (1)
TE8 X il e Ml 78 o) |, PRI TDATA XM BE3m i ()32 -4kl 7 ) o

2.5 XDATA [X

8051 M5 —/MEMEATIAI N 64K, FI CODE [X—#4f, KM 16 friuk T4k, FRAESMTEL
X, fAFR XDATA X, XA AL —48 RAM (1 SRAM) B — S8 S50 5o 5 2k 42 11 () b
2o X5 XDATA 325 B AE 77 22 2 /D /N b 3 4, {44 DPTR, RO 2 DPTR, R1. XJ DPTR
Kl BT ERAAE WS A L, TS R ERAGE A FEE, S RO
B RL B NTE AL AR B A, WS AN, dknr 0L, AR BE XDATA H 4L
A DEAE 3 AR, Bk, A8 AR e B R R AR A7 AE DATA X

WIERATTFERINBERAE AT 1/0 HAE s A BAERANB B AT 1/0 BAERIF ¢ RAM,
JUJ XDATA AJ 42 3BA% 1 64K RAM. S F-33% 7 1 A S 85 76 UG A 41
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3 (IIREFNF /RIBAE

8051 14 5I%F BDATA Al SFRs H 128 ANwf FhkA7, 32 A~ 1/0 MHHATAL 8. %
XU AT, B, Fak, SkAb, BAL, EERZEAE, FaGER T IREE R AL
HFR A-1

MOV C, 22H o A7 220 B NBER A R
ORL C, 23H s AEALHhE 23H H BRI AT H PR BOR R
MOV 24H, C s JEHEALA H B AL bE 24H H

A SRR AR TR S A RS (R 451, — S ARA TR Amie JBC, T8 )] -3k
BN KPS TIATRR, WA BN, G E . XERLSREEND
AbFE I R e R, EEAE PIANHE B b 43 i FH ke A 2245 & 4 — B PAN b BRI
beanie, REGRE— AR, R PO. 0 BAL, RIEEkE:, (HOESRrA IR PR XA
BERCE AR, A RE SRk A, R Po. 0 EALEBkE, IHEZE P0.0. —KIW
EHBAEUT .

i A-2
MOV timeout, #TO VALUE ; VB it ia)
L2: JB P0.0, L1 ; PO. O A7 Bk
DJNZ  timeout, L2 s XU A2
Ll: CLR  P0.0 . PO.0OTE%E
RET ;s AR
L Agi ] JBC INFEFET R
i A-3
MOV timeout, #TO VALUE ; VB it ia)
L2: JBC P0.0, L1 ; PO.O BB G E
DJNZ  timeout, L2 s XU A2
L1: RET ; AR

AU JBC AMEA 4 TAUEACRE, 1y HARRE e DN it S0 o LA 76 2 A QA I 222 > 45
XSRS .
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4 SHHR

8051 WX A7l X EAR BRI T 0k IXE R MU 0k HRES bR AR 4 b
B PSR o, E S ik BB AE DATA DXRT SFR shagtAr. i 41
JIZR A4

MOV A, 03H s fHbdk O3H HH RS N SR I

MOV 43H, 22H s AEHHE 22H TP HCR A b hE 43H
MOV 02H, C s 48 C TR B A HiE 02H

MOV 42H, #18 s RS RIS 18 B ML 42H h

MOV O9H, SBUF s AEERATZE R X AR AL 09H

()4 -0 240 H] DPTR, PC, RO, R1 F3f7ds, FHRAFBUIT 2205 0 £d ik, +5-4MH
fREF T Ards, MiA S EHEA A bR, R 83077 20nT Ui i) CODE, TDATA, XDATA f7fiflX .
X DATA A7filg X AR T EAT ) B -k e P B8 -k 07 Ao bk 1647 -k

AT B B, RS0 58, GeH D ARRE SE U AE . v LU F AR 34t
FEATFREN# . XF CODE X AT T-HERT, #IEhEAF N DPTR 8¢ PC H, EAZHEAFE N Bnas 4,
KPP EAE BRI A, 28

il A-5
DATA FI IDATA [X -4t
MOV RI, #22H  WE R1CNFRIH DATA X Y kil 220 4845l
MOV RO, #OA9H . WE RO FR 1A IDATA [X A ()bt OA9H 54T
MOV A, @RI A MBAE 220 0 E
MOV @RO, A s R BnAs b ) EdE 5 ik A9H
INC RO ; RO HrpysthhbAz A AAH
INC R1 ; R A ysthhbAz >4 230
MOV 34H, @RO s il AAR RS S N 341
MOV @RI, #67H s ST RECS Atk 23H

XDATA X F-1F
MOV DPTR, #3048H ; DPTR Fg[A|#MEBA7f X

MOVX A, @DPTR s RSN AR X 3048H KL

INC DPTR s FREHIN—

MOV A, #26H ; LRIEL 26H B A

MOVX @PTR, A s B 26H 5 NAMEAT it X Hotik 3049H 1

MOV RO, #87H ; RO FR M AT AEfifi X Hodik 87H

MOVX A, @RO s KRN EAE A X b 8TH TR BN B s rh
A X Tk

MOV DPTR, #TABLE BASE ; DPTR i [n) 32 1 Hbhik

MOV A, index s WS RN R A

MOVC A, @A+DPTR s MRH AL E B B onas
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5 AP

A FELR FPIRSTRAFAIRS A7 PSW , REF A FEEALAL, FHT BCD A AR B (1) 4
WyEOiAL, FRARAREAL, W HAREL, A I 2 T A A A A $E RSO A RS1. 0
20 M HHE O0H JT4G, 1 20 W thhik 08H JF4G, 2 4i W Hihik 10H JF4G, 3 41 M\l 18H JF4G. X
SO ) ek ) T AT Sk, PSW AR TR

[cy Jac Jro Jrst [rso Jov Jusk [P
cY S VAR A

AC Gl B BERL ARG AL

FO I AR EAL

RS1  FFAFdsdl FEr L

RSO AFfFdsdLIEFEALARAL

ov it ARG

USR  JHJ7 3 SR A

P F bR AL

6 FLiRIEH

8051 [ CHMOS WA il ik A v B A 1 vy 5K, AR DR e L
Vet 254748 PCON [WAH AL RHEA N 7 K. BAL IDLE BEAS IR, 48 AR 2O 5 1R
FEHAT, RAM AR BR ARG, SRRREE TAF, {H5 CPU WiJT. EmHgsflpqT mgks: T
YEo RATEBOREIR Wi, AT WIRET S, AFR P 1 7 R8T -

I BT PDWN A7 R NARTAFERE S, AR DIFER e 45 1 T, RItk, s i A
AT AR 1 TAE . AR E S A b, Bk, RAM i i, 18
HARIARER A PR 2, s,

SMOD A7 ] 1 FR AT X A IO DRARE 256, KAl Pl e I 2% 1 1190968 HE 0l it R A% 7 A PR Y8 R R
5. BALSMOD Al TAE T 720 1, 2, 3 et asr B R BT . ST e s 2 ek
PRI, SMOD FFAS RE A B4R 26

CEN et e MO NTEAS S9!

[smop [-  ]- J- Joft [cGro [ PownN [ IDLE ]

SMOD HAT A PR RN, BB R BN
- (Z3E

- (Z3E

- (Z3E

GF1 I AR AL

GFO I AR AL

PDWN (RIHFERRGAT, BT HER T FER
IDLE BIRARENL, B ATHEN S R
* A3

6 FUTRG

FEATY) 8051 SZRF 6 AT, PIANAMETT, BASE R /MR T, — AN RAT R
N/t W, RS, ALBRSSEE 20K AN W D Ab 2 —HAT P T B . T
AT B s bt CARAT VRN, W AN i D . RS R 4
AR TN AL BOE I Bk, 7 SRR E A . 8051/8052 [ H KT ) FE K A4
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8051 S HFAN IR SE S, AR T TR
WAL, RO SE i LB RS | Laip 2000H
PTTT, TESALE T TSR . | SRR O 0003H
JE B A% 0 i HY 000BH
6.1 RETLER G TS AT 1 0013H
AT U TR B R S | JE A Ll 001BH
58 TP SR ST P T S . LA i@?ﬁféﬁ o0z

VRN AL B AT, 2 P W DI e 2N i

WA AL AT, WHZ A BRI AR WEARAREAT A RIS ANGE T, )2,
PUG B BRI I R IS5 2. R A5 7R T TP S AFas I RAL, e?y f7as nl 7 S0k

IP Zifrds Az k)

[- [- Tper2 Jps Jprr [pxt [pPro [pPxo |

- (735

- (735

PT2  ERH 2 a2k

PS  HRATIELE P

PT1  Elf s 1 PIkrise gt

PXT  AhilH T 1 AsE 2K

PTO S 0 thIFrfL st 4k

PXO  AhiBHIT 0 A5G 2K
* A5

6.2 PlHffEREF TR

WIS BCE P BT RE AT A Ay TE (1) EA A7, {EREITA . B B #a sk i) A e,
AR AR TE TR (A BEAL AEATART N e e Ak e b . Th BT RE 7T A7 4% TE 1%
AP
WL 25 fE s TE CATAL k)

[EA |- [ET2 T[ES JETL [EXI [ET0 | EXO |

EA fERebrEAL, BT R WERE, RALIEE BT b
- N

ET2 SEITES 2 Il g

ES FRAT IS Tk BE

ET1 SEITES 1 Wl g

EX1 AN T 1 RE

ETO SE A% 0 RN fifE

EX0 AN T 0 1§ fE

6.3 FRETIEIR

8051 FEAFAMAbFE A W bR, W A TP WE K. SR A, EAAAH R
bR, ARBPRERG AL N A I R bR A, IXFE, AR A B B0 A B TR —
AR IR RE R o IXIF,  ADFRASAE PR A I I 1) e i B oh b il 25 R, IR SR 3
AEFPHE . EHEARE AR, AR 3 AN IR e R b, XAl AR P REAR P
N ARG A,

AN, R VRELE 3 AT AR A GEm N B SR, R AT R e
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TR I R T R 25 R P IEAE BRAT IR I o DRIE, AR T A B3R 3 B T IEAE BAT IR 7o
FH—FRT 3 AN IR, FRPIEERAT &2 IR A, BRI YT
TR PAT NG, BEARA AR W Fi0E,  ORAE ISR ) Al b A /D 3 i — A ) 3] ) 4 o
RBAEAT 58 2 B 25— A IS AP WD) o Brp L& b W B 50, A
Bl S (1 Fe A R DA 6 AN AREEFE T (3 AN I 2 T IAHE A AT IR, 3 AN FE TR 4 i Y
] 4D
B i — KT 3 AN EA IR R W IR 2, R B TR TR, IEAEHATS TP, 1E B RETI

RS

6.4 SMERHENES

8051 CHFMANAMIBHWIE 5, XAAMIBA AR Kb W, TS BAH N RS . AN
T ER AN TS 1 (R 0 24 P32, AR 14 P3.3) HESP AR ERHL Y H e B
BRAR G o b PRl R 34 s B ik i B R T 5 A7 TCON 1 ITx A7, DL A-7.

LR s N L ST Rl TR I SR /T (10 Y e S Y T (15 S O VAR VS S e M 51
A JEHER 12 AN . R, ARBRESREANEE A ARSI — G . Bl iy, U AEiE
SR JE ORI 2 b = B A AR I, R e AT, T HSTER O RIS R
LR

7 HWEER /s

FRUER) 8051 FPHANER /RS, TN ERERA 16 7. I/ THEESEE T F R AE b 2
INf % CREHLAS R0, Al FHSRAHER. 1/0 11 (T0, T1) M @ BRI A kb ot K. 24
FAETHECAR I, B ARZE AN i T 4R 2 AT IR 1/2,  DRA R A A I — 0 | e~
T W — Pk v kA T B AN 2 . A SRR, ke o s e, mT LR A —
Arp il

TCON FFikThRE 27 A7 2% (timer controller) HIRF g B 2% i A 15 Fgs AR B AT .
TH I U S I A AT A TRO AT TR K JE B A g I 28 1) TAF . TCON Hid 4 T 5 i+ TO
G R S S TR v VAP D 1 o i WO 12 ) VA R (VA i VA=Y 96 2 UL ES A A
0 2] 1 MBSy, Wb WO aen), KreAd—A . W, o WbR A PR AT
BRI R, DR, AT A e A AR L S B s T

SE IS g A A7 s (TCON mJ {7 S-1k)

[t [tRe [ 1o JTRo et [ 171 [1e0 [ 1m0 ]

TF1 SEI S 1E T Wrbsi&s . mi N I s AR BE 3808 %

TR1 SE R 1 ESHI0T, EALRDEREE 1 TR, SALRE RS 145 AR

TFO SEIT A 0 Vi ARG o JE IS O Wi I B A, A 3025 o 2 HPy KT S5 8 B i

TRO SE I 0 PRHINT, EALRERAE 0 TAE, SALRE RS 0 45 1 TAE

IE1 AN T L AR BREAL, AN E] P3. 3 AT N m BTGB AR  IN EA, Ab
PR N WS, R BRI AL

IT1 HT 1 oAy SR, BN bR, AL AR i

IEO AN T L AR BREAL, AN E] P3. 3 AT N E BTGB AS  IN EA, Ab
PR N WS, R BRI AL

170 HT 1 oAy SR, BN AR, AL AR i

x® AT

SIS0 T AR SRR BRI RE 25 77 3% TMOD R 'E . JEITMAE TMOD, Rl s il i A
SE I a1 TAR T UM B G 1/0 1R A FEP s A BE 3 PR IR BBk D o TMOD [ 751 DY

10
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PrEEHE s 1, ARPYALHIE & 0. TMOD RSt
SE I 2428 1) 2 A7 2% TMOD—AN W 7 ik
GATE [¢/T M1 [Mo [GATE Jc/T [mt [wMo

A 1 AR 0
GATE 24 GATE BAZIE, EN 28424 TR=1 Jf H. INT=1 I’FA T4, 4 GATE=0,
BT TR € I A5 46 TAF
C/T SEI AR kR, Witk C/T=1, EmtdsLlvkEor =0 TAE, C/T=0 i, LA
SE I 7 TR
M1 B PEAT = for
MO L FEAAGAT
*A-8

AR C/T AL E R FE I as I B, C/T=1, @M LT8O UTAE (i 1/0
S EO, ©/T=0 I, LUER T O ek eh v 80 . 25 I a8 FRA A
PRI b v RO, R IR B R . GATE=0 SR, AL TR E N &mt ot
U6 TAE, GATE=1 AR, 4 TR=1 Jf H INT=1 BER2A TAE. 4 INT g5 AR P
I, SEI SR TR IXAEN R INT Bk b os BEH 20T, 248K, INT A A A1
R AL .

7.1 ERFIMEAR 0 A

SE I AR AP DU RR A7 30 T3 0 S+ =00 it/ v 48ty 3, g I g
I EAL TFO 5 TR, FFr/Ehr. ol 1R LU N AneE /o s Jr sU0AE, BRItz SbRTDs
X0 —HFs

7.2 ERBRIEAR 2

Jr 2 0 8 A ABhE R AT 3o E ARG 8 {22 (TLO ¢ TL1) ARV, v 8 4z (THO
o THY) ADRAFBCERAE . 2 N I, TH A BEREREN TL o SEIF S 0 AE I
ar LAED 3 2 IR FIRE . e TS 1y SOk R R %

7.3 EREIEAR 3

i 3, R 0 A 8 AL /TR (THO AT TLOD. THO X% -F TMOD &
I35 O BIHEHIAL, 1 TLO (48 T TMOD HhsE I 2% 1 B9 HIAT . IXAEE I 38 1 B AN RE ™ A3 H
T, ERTH TR EATE AR WA, W R R R AR A B Dk i I T B K
PR . MRS EA E A 1R AP, 1M A I 5 ZE AN 8 /TR i, X T
ET . Mg 1 BeE o TAE 2 3 i, B i A%

7.4 EFFEE2

51 ZHHTHLUN 80562 2 =ANEN /T Hds, NG 2. AT AR PR D) RER A7 4%
T2CON 1o 4541

SEI Ay 2 bl A frds (AlALSHhb)

[ TF2 [ EXF2 | RCLK | TclK [ ExeN2 [ TR2 [ c/12 | cP/RL2 |

TF2 SEIN 2% 2 s bR, BN 2% 2 %k I E A7, 2% TCLK 5% RCLK 4 1 I,
BN BT
EXF2 SERS 2% 2 AhbR, 24 EXEN2=1, FFAES1I T2EX A8 21 67 Bk AR i & A7 .

WERERT A% 2 TP T S vE, R 2

11
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RCLK PN BibRs, AT RO a0 B3 TTARRE, CREAEIE N 85 2 3
FME N AT RN BRI

TCLK FAEWBIAREAL, M AAT U1 803 TARI, KA HTE I 45 2
R3S HE A D 3 AT BN B

EXEN2 SEI & 2 AMBACVRbRA, 24 EXEN2=1 I, £E T2EX 5B BL Sk A iy it
JRGE N 4 2 fiife slEe, IR EAL EXF2, PR,

TR2 SEN ABATIERIAL, BN, EREs 2 KITA TR, S, EREs 2 5
1B AR,

C/T2 SE 2RV EOT SRR, W C/T2=1, 8y 2 ¥ AE MBI,

AT JUPGT A 8 B A ik o o
CP/RL2 e/ EAhREANT, 2 EXEN2=1 i), Wil CP/RL2=1, T2EX 5|11 F gk As
Pt A HE, W CP/RL2=0, T2EX 5| B 7 AR F itk i 25
Mk AR A CE T2CON,  ml g i /v Eas DL =P e R TAE T Rz — TAE. S—FohHl
7. WE AR, AR RS 0 soEi s 1 —FELL 16 77 X TAE. X Ry =UE
5347 EXEN2 SRk £ . 24 B A7 EXEN2 I, 21 5 T2EX A5 47 A8 Fi S, B30 24 /i 198, 8 A2 F (RCAP2H
1 RCAP2L) o IXAN A AT H k=2 rh Bt o
SR TAE RO B ER T, RS T AT IR, 1 EXEN2 SRiERE. 4 EXEN2
SIS 16 A7 % s i K il — > h B K RCAP2H Al RCAP2L Fh IR N I # e 2
EXEN2 B, K FiRINGESS, T2EX o] I kAR o= s — vk i R A
o Jr — P SR = A2 B AT T TR 77 I RE R, Sl i [R] i 8843 7)) & A7 RCLK AT TCLK
KSEHL. AR, REMHLES A E S 1, AMBOE RS 0 R 1 BEE, FF
ZL 12 HLER F. aXAEAS AR AT TR B R R R

8 ME UART

8051 A4 — A AlIHL KA I N B, AW T HRATHHEE . B2 A7 SCON KT
B, AR, RV, R EDIRASAL. SCON Al R

AT P A7 A% (SCON) —wrJ o F-hik

[sMo [smi [sw2 [REN [TBS |RB8 | TI [RI |

SMO  HMATAR LR

SM1 AT AR LR

SM2  ZHUEIRAV, U 0 B, BbA %l 00 B 1 B, 3B LA,

ALK EA . K 2 B 3 B, A 9 LB 1R, REE A

REN  HATHEAM VAL

TB8  fEAsC 2 FIEa 3 Hp, Kbl R EE 12 9

RB8  FEAR O, MAEMEA, FEA 1 b, A 1A LA, FEAR

32 A 3, BRI 2R 9 4ir
TI FATHIIbR G, RS Z
RI PR bR G, RS E
% A-10

UART A — MR MX, 2 E—AN AR AL B, N — R A8R iT Az i X
Pk, AR XA E IR EASTE R R A, BN . R,
AT HE M2 AL FRA R . 20 AL Rk T IR

8051 SZHF 10 AL AT 11 AL &A=, 11 A CHIR AT 2 LR JF S 8 A fs
PEAFAF R, B 1 AR 3 PR AT AR,

12
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8.1 UART #&= 0

1B 0 I, UART VR —A 8 ML AL A fEae i, 3R fose/12. it RXD A
AR . TXD FRRERRER ALK eh, Bk, 7720 0 ASCRFAX T, X7 0nT
KNG HE e HAT 8 A7 Ef 4T ) EEPROM 2 5 K] 283 T o

1) SBUF GNP, FRUG A8l . Hdls ik se ey, T AR EAL. B A7 REN K,
B hEacEdE, Bl 8 AL EdERY, R 0K BT .

8.2 UART &= 1

TAETHE 1B, AR 10 A7 1 AN, 8 MEAL, 1 M, XA
A AIALHE PC HLAE N IR 2 28 F AT I8 W X b7 2 SR 22 n i 0 o 1T R = AR R 2R
4D 52 I 24 1 P BT Y 124 44 1. PCON [ SMOD 74 1 I, fli ik R B A%

TT A1 RT AR IEFINAT LA R 1) IS 20308 B A7 o 3 A 3 A T A o) S m 7 -2 A8 1)
s o HAs AL RN [A] R TR F R SR AR

WERATE A8 1ok AR pe e, N~ 2ORTFE THL e AMiE

TH1=256— (K*OscFreq) / (384*BaudRate)

K=1 if SMOD=0

K=2 if SMOD=1

FAMEENT 256, ARRELW (WU N — N EEER R BT . W R R B RRR
HOREAT RGEIE T ) TAE, X AR EI E R

IXRE, WHRORAE T 9. 216M ffdle, 287242 9600 MM, 85—, ¥ K=1, 7014 9216000,
3Bk 3686400, AHERZEHR N 2.5, AREHEE, W K=2, 45+ k 18432000, 3B} 3686400,
AHBREE N 5, w43 TH1=251 B¥ OFBH.

WIRH] 8052 [ISE T #% 2 F=AE R, RCAP2H Ml RCAP2L f A th 75 B&ediH 4, AR
AL, T AHE

[RCAP2H, RCAP2L]=65536-0sFreq/ (32*%BaudRate)

TR RGAE 9. 216M §hdfk, FRAEP 4 9600 M. LRy m 4 R Ji e
EW, T B . 31450 30, HA{Hh 65506 B FFE2H.

8.3 UART &= 2

B 2 PEERLL 11 7 ki%: 1 kindr, 8 frBdiRer, SIuhL, 1 Aifsibhi. K
LRI, LA SCON Hr Ry TBS,  HEUSCE s (25 JLA PR A7 AE RB8 e S Ll — K2
BUEAE, AR 1B, S HLA B . 2 HLEME FH SCON (1) SM2 Skd il 24 SM2
B, SCHBIRRE N 1A S UGB, 24 SM2 Ok 0 i, LB S 11 ALEt
A I

S IUAL T AE 2 WL A B o A B R W, fEAR IS EE Ry A0, SEILLE AL, AT
SR T AR BB E A—Arh, Ab BB T R AT T A, G gk
PARCEA s 2 SM2. 150, SM2 BT, LU B UR AN S A A A T

SMOD=0 I}, #5502 [IRF %A 1/640sc, SMOD=1 I, JHFZEHN 1/320sc. B, i
R 2, M IRIER N 11. 059M I, A7 7wk 345K MBS R Ml 3 A 2 224 T
AR 2R

‘M
i

LEIf
RZ 51 RINPHERHA T2 HEnmIige, iz HiEa TikAXNH. 51 R
BIREW R .

13
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9.1 1%

T2C S — it ot TR Rl R 7 58, i PHILIPS JRRAMHE . 1°C MWiACK FH M 4 2 04T
MR, —&HdRL, AR, THHMT 2 8E . B RIS SRR H S L,
BARALIRSE XA, RS2 T, 8051 | T2C Mk PO S AW AR S, A4 1]
FRARF B ) BE 25 A7 A A I £ 1) AR R AT AR S b i3 o

9.2 A/D %3

HAZITE 51 KAV LA A/D e, (0 A/D FA AR k. A/D F4—H
125 £7-#% ADCON k4%l P idit ADCON SKiEFE A/D HeefiliE, JFuniede, faieR
Ao —MA/D FHHIEFEAZ T 40 AN AW, s soa =AW, TR R b B A
s Ro A/D BTGB — HAL T TARIRES . FHess RARME THRIR D Re A7 Ak o

9.3 BI'A

KZH 51 RV HVESEE 1. 46 T IRRAHOE TG R0, R EA. X
IEFE P e W L AUE 2R T I s i), DA E EE A & RIS B 1 1. EA T
P AGERIIAINE, 5 ) et s IR TR 2

51 RYNALIINE T IER &, RGBT k£, @ s iy, KoliEs
Bro G110 T e s th 28, n] SOk IR AT A o I 34 o

10 &it

51 FRIVE WA G SF R A ARSI RERI L, AIEH T8 7N EHE—
TG S T R . BB R RS MR A, NAFEAME RS T RED . 51 &
FlkZ 512 FAif) RAM Al 32K 745K EPROM. i, HEAE RSN & 1) RAM Al EPROM 5
ALY, MFe R X e, ANFETEELAME BEPROM AT RAM, XFEE R T 1/0 1, AIA
SRAILE BFAE . AT EY R 1/0 DI AR, £/ 28 B 51 fu i HLnT
T4 AN 23 ] AR 22 3 FH 75 22 56 22 (1) RAM 1 EPROM 4% (] , 33 I 59l 222 ] 4/ [ 2821 ( SRAM, EPROM
). VP2 AMNESRAEREY: 51 RN E D BE AR KA, e LG TS .

SHBLERFMINFER T, RS AR Z TIEEM, MR AMKIFERI 2 H
P, DIESE 3.6V [ TAE L CARRARIORE, WOERA LW 1023 NI TR 08, 1 DA% R DG
Pz, BRARIIFE.

WUE 5 2T A B b IR, A DRobs M ()l TR RF %2 (1200, 4800, 9600, 19. 2K
S50 ARANTHEF T BEIE PRI B T B8 =2 R, ARG AR 5 L R R R R oK
R IR . AL SRR, BT DLE dl iR s dReR s 20M B,
WA 2 BRI S B RE X PR TAE. —M, EPROM, SRAM, @idl CMOS FRI¥)
B AR A0SR 51 M TAESER . M ARSI sy, ThFeth 380, 1 S fEAd A f A 4 g
BWRZTNAS%IE.

11 28

ML USSR E, R B I LRSS 1/0 Mk ACESBAE Mt
HEFIFURE S M N o AN A7 A 2 ) Mk — FEORT RAM RN 2 E s AHE . RAM —EEA7E
MHHE 0000H =% 8000H JF4f LA (M . — R L A AL EE J7 v 2 SRAM () btk A
0000H JF4fi, FH AL5 ffifE RAM, RAM [f] OF 1 WE £&4) AR5 5 ALK RD FIWR Ak 1XFhy
VAR RAM DO 32K, XK A URGAE M . Ak, 32K bkt n] 73 igs 1/0 defts
KEHNEDR, 1/0 gL b, BriL, bk 28 i e 7 nl B a8 T A/E S A 281 42

14
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A REfE S . — DRSS 1/0 HBCHLIERIB T a1 A-2-8051 M2k 1/0 fir. nLLER], 8
o kD s R B RO T AL T REE RS . RUONAE 1/0 BRAE AR 2E 48 DPTR (KA 8 £, A
WA BEHAE R L.

]
¥
E Tiprule —
A5 ¥,
S e — o
—[>c|— GIE YT - G2
74128 Ta541

A-2-8051 4k 1/0
X N B A 1 <3k dn T A
HI# A-6
MOV DPTR, #09000H  ; ¥ & i54t
MOVX A, @PTR
MOV DPH, #080H
MOVX @DPTR, A
AILLER], PO HESIE, EEN 1/0 BAEEEA, AT 2 IEEAR TR £ 1K
T 44 AT MOV DPH, #090H fU%F.

12 &5t

B LHPTVRCT 8051 MUFEARKMINAELA IR0 K . (HIXARREANE 8051 | R4
B, ROGEECS A A S8 N, RAOTEITEGHE 8051 AT,
A5 C B TEAEIT

15
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F_E FC X 8051 iz
T AT LAZERSRES?

Y ANDNIRA R RGN, — RN gE S . IR 2 TED, XE—MR
U, DA, ARRS— AN RE 8K, 1y HL#R LA iRl o G SRR A TR D[R] i i 4k
PERIREAE, 20 o R gl 5 R IR Y . IINE K SRR, B TR —RARRE C
— R BIE T

A5 R G R RRJGUAE T2 TR AT Rt R mT S 0, e S0l AR S A AR I (AR R i o AR
T r] R P R . S C AR5, AT AR LT A AR i 2 ] S8

M C g5 MIRET, B C SRS MERIB L, SRS WS4y, i T
AL, H C EF WS MARFA R Bt ThRetb RS Re s IR 7 M —A /%
AR —A TR, Wb 7 &,

M C B FEP Ll g 5077 S AT S8 ST TF 38 mT DARE L0 (1 2% LR S i AN & %
LG ) XD T TR AR R ]

B C XHEME S, BFRAAL TR a H IR . 1K E R RERr b 2
AR BT, A EE AR AR SR, S C 'S MRRF LI g e v A 5
UFATAS RE T . TR 2 Ab 338 SR C 4aidds

BT X S FEAN P s S s T2 b, IR ARG, il semh i eh R a2
C P 4ilh 5 A YnfE s XTI BRELRAR MG I, ARV gy 5 1 T ME— R 7k, BRItk 4b,
RIS, AFREEF 8 O EAN I C kgmfd. C MR, mTLUEIRRE D
OGRS T HAE, R — PP DI RE R S5 A PEAR SR VE 5

2 CIEEH—%ES
KEARBIRTE CiEH. RT CIESMBAMRZ, 14 Kernighan fl Ritchie JiT
FCfEIE S5, EXARPRIANE CIBETMAUBELE. Keil 1 C51 584 3CHF C MIAnERR
A FIR 2 FRAUAL 8051 Fr 44514 1) C YT B4 2.
BAPRHE KT CH—2lESr, ightty, BRAFIRAE Lo I ReS Al —Le A -

2.1 &5y
G — A R, B AAVFRRF DG — R R R AN RITh . R RA
NPT AL X AP R AR B 1. B, AR — RV SRR — RIS, RT5EE
X, gy, B =AM
unsighed char hour, min, sec;
W E LRI AR
unsighed int days;
WA S5, ARAT DAEIX DA AR e AR, Zfb Al ] — N LRI 44 5. A 454
(RPEE
struct time str{
unsigned char hour, min, sec;
unsigned int days;
}time of day;
KRG PR N RBA N time str IS5, JFE X424 time of day {45
P AR AR RIS Gkl AR AL AR R D
time of day. hour=XBYTE[HOURS];
time of day. days=XBYTE[DAYS];

16
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time_of day.min=time_of day. sec

curdays=time of day. days;

F 03 AR B AL AR B e FE R, AH TR 20T S5k 40 AR AT DU SUIR 2 850738 &, 4
BEARAUARA A BB AR =

struct time str oldtime, newtime;

R T ASET a5 R A i, XA A AH BT, R E X TIRZ int 2K
R AR & —FF . Sk ] LIRS 5y i 52

oldtime=time of day;

XAFARIARZS S 1, B> T TAER . MR, AR ] DL—R)—R) i S il

oldtime. hour=newtime. hour;

oldtime. days=newtime. days—1;

75 Keil CHMIKZHL C giedirh, Zkpidedt TS pAEatasn, B D A4 T R0 Sk
WEBEEAT k. IXHE, 458 time str #iRMIE T [ Offset Member | Bytes
S 5 AT A ] o % T AR A R A 5 S 0 hour 1

AR B —HE . a3k 0-1: ; min i
WA T AR, R AR chys >

WA R RPN — AN SRR, gt % 01
gy, MR LR

2.2HE

WA R EE K ARARBL, & AR SR AR R 2 A, IR SEAR B il T IS R R B o HRE IXAE
SRR —MNEIEH] . B B AR BT DU A BT, dh C H S ASA R
U P SCRAY, N g iR . — A& SUBRE 2R B4R

union time type {

unsigned long secs in year;

struct time str time;

Jmytime;

=T ARAF TN AE TR BB, 55— AR WU ] time str S5HKAF
il NI A TR B BLAE I 7]

ANEBRE WA A, WAEARTINAE S AR B 5L, i H 4

mytime. secs_in year=JUNEIST;

mytime. time. hour=>5;

curdays=mytime. time. days;

BEH—FE, BRG W LLESER R Ak, A5 A/ NAE TR P s K R 53 BT s 07 ]

Offset Member Bytes
0 Secs_in_year 4
0 Mytime 5
% 0-2

DRI fe K 2 5 AN, BRA A R/ 5 AT MG R
secs in year I, 5 MFEHEEMHH.

I 28 i R BRI R — AN i I AN R R 7 e Biln, B iRl — KA R AR &
R VU AR AR A . G SRAS B I Se 5 A P Rh Rk v, il ARG e —A
KA, A e N8, w4

union status type{

unsigned char status[4];

17



T ESE I UK R R AT Tel: (020) 38730916 38730917 38730976 38730977  Fax:38730925

unsigned long status_val;
}io status;
io status. status_val=0x12345678;
if(i0 status. status[2]&0x10) {

}

2.3 ¥5%t

FREF S NS X R AR & USRS P T AR R bk, e R O e TR
] (AR BEBEAT S0k, UG AE 8051 DATA X P iffAT AF A7 A A1 - MERIAE XDATA [X o H] DPTR
AT S —FF . AR ZAERE TR, BV ERES N AZEB R T A&, Frid
A LUE HOM K AR AT A A AR

FREF 2 E R, LR AT R R A . (B ORBE T Tong € L—MRER, €
SUAESRE Drda M S — AR AR S k. IX IR B IX AN R AT AR a4 ) AR Y
A&, e Ui C IR E TR AL B A R . NS — SR B W1

unsigned char *my ptr, *anther ptr;

unsigned int *int ptr;

float *float ptr;

time_str *time ptr;

FREF AT T ATAAT 2058 SR AR S B i 1R MLk

My ptr=&char val;

Int ptr=&int array[10];

Time str=&oldtime;

AL IOk B B 4REE, FR A F KA E k. AEACBREAL I g, X RUREIAT
Mo SFaEbin 1A, e East s ol R KR .

Time ptr=(time str *) (0x10000L); //Fg 1R Huhk 0

Time ptr++; //¥a R Hodk 5

FREFIA AL AR B HAHAE . B s 1) i 2508 o ) Ja o 5 | FH AR SR e

time ptr=oldtime ptr / /A FEEL TR 7] ] — ikt

*int_ptr=0x4500 //4E 0X4500 IR%T int_ptr PrRAZ R

AFRE RS I G5 A BB S R DL I, AT TN R J7 ik

time ptr—>days=234;

*time ptr. hour=12;

A — MR S R Z I G ER R S50 . B  E — A 45k, mT LA
BEATHR N RIS WA, — b 05 B A0 VAR A7 — 0 m) A, AR AT DUSCR THDISEE E
SRS R

struct bst node {

unsigned char name[20]; [/ A4
struct bst node *left, right; /)RR e, AT R

I

AL E AR AR B, IR R MR RS A R T Ao FR AT B FR BT AR AT n) A A AR
Kalifa. A TIRENE, R ) A B ARG ] 5

18
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2.4 RREX
1 C PRHATIRALE SUR R4 € R BL AN SR R4 o Bl B 2 45 2R 8 — N
M4 B, RARLEE5H time str — N4
typedef struct time str{
unsigned char hour, min, sec;
unsigned int days;
}time type;
KFE, AT DUGAE e AR S SR time type [R2RZ4AR
time type time, *time ptr, time array[10];
AL AT R E B dn 44 C HARUESR Y
typedef unsigned char UBYTE;
typedef char *strptr;

il

strptr name;
R AL AR AR (R m] s i, 1948 1 L84 ) (HR AR 2 bh
KA RIS S NG RIRR It RE T

3 Keil C 1 ANSI C

A Keil C B9 EHR SIS 5 ANST C IARRIZ AL, 4 k—28%F 8051 ff 1] C
IJE o

Keil 4uifashi T /D40 —Le 0 M7 ob, JEARAIT ANST Co ZE5EZE Keil nfLLiE
FUEST 8051 4 M TRE P e vh, JLe 22 AR 8051 LR IR BN .

3.1 HHERE
Keil CH ANST C HUBTAPRUERRAY, Rtz Ah, O T B FIRIAI T 8051 f45H,
BIIN T — SRR BRI . N R B T ARSI S AE 8051 Hf A 4fa (7 1 8. VERL,

SR S R T IR b . g o
R T IXLERAE IR RIS, iR ARiE S RF | char/unsigned char 8 bit
CFRRLARRA . MR AR AE T A RAM | Intunsigned char 16 bit
TR LB o PR 328 SR }fggggﬁglneed long % g::
BRAFHRAE, TR RSN, oneric pointar it
#03

3.2 HFRINBEH 7

Rk DI Re e sfr >koE X, 1M sfr16 FKoE X 16 A7 MRk DI fe 75 A7 4 W1 DPTR.
L4 7l bk ok 5 R R Th RE 572 . Mol A 25 T 80, ] A7 - hb R Bk T BE 25 77 2%
MR AR 5 e O OB sbite SFR MU LWFIZE 0-1 fiom. X T K24 8051 i, Keil
PO T — AN T TR IR D) BE AT AT A RARAT T R R SRS SO ol Sk SO R A
IRE G AT By

F% 0-1
sfr SCON=0X98: // 53 SCON
sbit SMO=0X9F; //5E L SCON (&4

shit SM1=0X9E;
shit SM2=0X9D;
sbit REN=0x9C;
shit TB8=0X9B;
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shit RB8=0X9A;
shit TI=0X99;
shit RI=0X98;

4 T
Keil SuiFHfi 48 RFAE REOTEREIK . MBI 4 T LA PRI RS ORI 45
AT F AR X

1EAifIX Eiiipa

DATA RAM FRIG 128 AN, Wl fE—AN AN N 4 -k

BDATA DATA X ) 16 A5 [l fr G4k X

IDATA RAM DX P e 128 A5, AR 1042 5 ik

PDATA ANAEE X 256 AN, T PO H R ik o H Sk,

{FHFE4 MOVX @Rn, 75 EEP 52 J5 1
XDATA ANERAE X, 8 DPTR -4k
CODE TR A7 fEIX, A DPTR F-4k

4.1 DATA X

XF DATA X FR) - hk & dpe bR Ry, T LA AZ AT FH AR i (AR BCAE DATA X o T Al
B, AZIVE AT o DATA XER TR S REFPAC R AL, AT T HERR A AT 474820, DATA X1
W52 0-2:
H% 0-2

unsigned char data system status=0;

unsigned int data unit id[2];

char data inp string[16];

float data outp value;

mytype data new var;

PrfE AR s A P A OB EA A AEAELE DATA X rf, HEUNEE DATA XFYEH . oA
C51 BN fEas RS HL, IRBADRET 8 DT Jidh, e U2 K HE
Bt ) AR 1) A B HE M U 1 TR IR, ORI RE PP e 44 HAb I S A . SRR I PRt 8051 2R 471
AL PR B BB AR ALY, ks H H e LUK RP 5 50 7s K

4.2 BDATA [X

PRI LA DATA X FOfL FHE st U, XA ST U TR S, I ELA WA it
PR AR RV T I, B R i A i — A, AS— 2 ZRIAT
A ARG AR . T 2 —S87E BDATA B b s W AR & il B A48 81451 1
H% 0-3

unsigned char bdata status byte;

unsigned int bdata status_word;

unsigned long bdata status dword;

sbit stat flag=status byte 4;

if (status _word 15) {

I
stat_flag=1;
YA U LE BDATA BErpsE X float Fil double RS G, U SRRSO VR A B 5
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itk ATLLEIE AL float Ml long MG K SLIL.

HI3 0-4
typedef union{ // 7€ X ERERTY
unsigned long lvalue; //RKIETRY 32 4%
float fvalue; //VE L 32 AL
}bit float; WA S
bit float bdata myfloat; //4E BDATA Bt i 2 A
shit float ld=myfloat 31 // 7€ XA AR 544

T AR T RS BT AT AR R AL . YT ) AE DATA B ) —AN 215 Ad it 7 44
FHAE 5 7 ) [RIE AR o A7 -1k 2 (AL AR X L VRS, AR A b AT S 1k = A i 2 AR
B LEAS WU 5 SCAE DATA B R T35 A2 BT = A I G AR L4 o i A% s X AE BDATA Bt rp
PR AR R RS SdbAT S0k, AN SE e AL AR AT, S iE e AR
EHARE . FIAIE 7 use bitnum status MV 4mfCHS L use byte status FI{CAZE

Ko

H% 0-5
U R AR A
2 unsigned char data byte status=0x43;
3
4 /LA FHRAS T A7 A%
5 unsigned char bdata bit status=0x43;
6 //HE bit_status P53 (LA AL AR &
7 shit status 3=bit status 3;
8
9 bit use bit status(void);
10
11 bit use bitnum status(void);
12
13 bit use byte status(void);
14
15 void main(void) {
16 unsigned char temp=0;
17 if (use bit status()) { // AR 3 A EAL temp T 1
18 temp++;
19 }
20 if (use byte status()) { // IS 3 A EAL temp FEN 1
21 tempt++;
22 }
23 if (use bitnum status()) { //IMRE 3 ALEAL temp PN 1
24 tempt++;
25 }
26 }
27
28 bit use bit status(void) {
29 return(bit) (status 3);
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30 }
31
32 bit use bitnum status(void) {
33 return(bit) (bit status 3);
34 I
35
36 bit use byte status(void) {
37 return byte status&0x04;
38 }
ERERARERIIES
; FUNCTION main (BEGIN)
; SOURCE
; SOURCE
0000 E4 CLR A
0001 F500 R MOV temp, A
; SOURCE
0003 120000 R LCALL wuse bit status
0006 5002 JNC ?C0001
; SOURCE
0008 0500 R INC temp
; SOURCE
000A ?C0001:
; SOURCE
000A 120000 R LCALL wuse byte status
000D 5002 JNC ?C0002
; SOURCE
000F 0500 R INC temp
; SOURCE
0011 ?C0002:
; SOURCE
0011 120000 R LCALL wuse bitnum_status
0014 5002 JNC ?C0004
; SOURCE
0016 0500 R INC temp
; SOURCE
; SOURCE
0018 ?C0004:
0018 22 RET
: FUNCTION main (END)
: FUNCTION use bit status (BEGIN)
; SOURCE
; SOURCE
0000 A200 R MOV C, status_3
; SOURCE

22

LINE
LINE

LINE

LINE

LINE

LINE

LINE

LINE

LINE

LINE

LINE
LINE

LINE
LINE

LINE

15
16

17

18

19

20

21

22

23

24

25
26

28
29

30
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0002 ?C0005:
0002 22 RET
: FUNCTION use bit status (END)
: FUNCTION use bitnum status (BEGIN)
The compiler obtains the desired bit by using the entire byte instead of using
a bit address.
; SOURCE LINE # 32
; SOURCE LINE # 33

0000 E500 R MOV A, bit_status
0002 6403 XRL A, #03H
0004 24FF ADD A, #OFFH
; SOURCE LINE # 34
0006 ?C0006:
0006 22 RET

: FUNCTION use bitnum status (END)

: FUNCTION use byte status (BEGIN)
; SOURCE LINE # 36
; SOURCE LINE # 37

0000 E500 R MOV A, byte status
0002 A2E2 MOV C, ACC. 2
; SOURCE LINE # 38
0004 ?C0007:
0004 22 RET

: FUNCTION use byte status (END)
WCAEEA B AR Sy, BT S AL AR =4, A H IR &

4.3 IDATA E%

IDATA Bt nl A7 80l ] U i) AL i, i ] 25 A7 a A A SR BT EAT S0k AETF AR 4
WHE 8 ik, AT HE, RSB Es SR B, B 2 BAT B ST RIA RS B
ERGS

unsigned char idata system status=0;

unsigned int idata unit id[2];

char idata inp stringl16];

float idata outp value;

4.4 PDATA FA XDATA E%

FEIX AN BEAS WIAZ BRI AE H e BRI 2 —FEIR . PDATA B HAT 256 /N5, 11 XDATA
Berlik 65536 AN N HE LR .

unsigned char xdata system status=0;

unsigned int pdata unit id[2];

char xdata inp string[16];

float pdata outp value;

X} PDATA F1 XDATA FI#RAEZ2AHBAM) o KT PDATA BESHEEEX) XDATA BeSHaibedh, B2,
Xt PDATA Bt FHhik HUTG R A 8 fituhil, 1fixF XDATA Bt kT3 16 sk, By UL R4
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HRE AT AE PDATA BeHH o % PDATA T XDATA SF-HEZAH H MOVX 454, T AN AbBE I .

5|3 0-6

1 #tinclude <regbl.h>
2
3 unisgned char pdata inp regl;
4
5 unsigned char xdata inp reg2;
6
7 void main (void) {
8 inp regl=P1;
9 inp reg2=P3;
10 !
PRI H ARS8
; FUNCTION main (BEGIN)
; SOURCE LINE # 7
; SOURCE LINE # 8
VER inp_regl=Pl’ FHE4NFRA A
0000 7800 R MOV RO, #inp regl
0002 E590 MOV A, P1
0004 F2 MOVX @RO, A
; SOURCE LINE # 9
MR inp reg2=P3’ FHESAEA I
0005 900000 R MOV DPTR, #inp reg2
0008 E5BO MOV A, P3
000A FO MOVX @DPTR, A
; SOURCE LINE # 10
000B 22 RET

; FUNCTION main (END)

2y, ANESHLREBE P R T A S A g bR ANE S T/0 S AE L
Al ARE R C51 $RMER %, TR R AR A AT Sk, A
F10E AT BE 4% char A1 int BB . N IRIE — o4 )
I 0-7

inp byte=XBYTE[0x8500]; // M HHE8500H E — A1
inp word=XWORD[0x4000] ; // MHuHE4000HE: — N7 F12001H
c=*((char xdata *) 0x0000); // MHsHEO000TE—A~F 1T
XBYTE[0x7500]=out_val; /] H—AFEE] 75000

Siko XFARER ST Sk
NI A A
AT R

FIR R BDATA A BIT Bez A Bt BRI A B D7 T ik Tl A 35 3K 3Cf absace. h

KIEAT L HhE DT 1] o

4.5 CODE Ex

AR BB AN T AL 1Y, 8051 IS BIA T S . — M, AUEE Pl isdn &,

24
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ke ) AR . X CODE B (i ) MUXT XDATA BLI7 il AR 1) — R o AURS B P kxt
GAEG R RIaG e, AN, PR A B URAREN(E. T 2 A SRS By A W 5

unsigned int code unit id[2]=1234;

unsigned char

0x00, 0x01, 0x02, 0x03, 0x04, 0x05, 0x06, 0x07,

0x08, 0x09, 0x10, Ox1l, Ox12, 0x13, Oxl14, O0xl15

5 35§t

C51 #fit—A> 3 P asfast o AIFRE A Sk — A7 R WIRE IR I A7 6k

D TE] . SIS T ARGk 16 A fAs . X T
DATA, TDATA Fl1 PDATA B, HFGE 8 fifmfs & .

Keil SRVFAl 1 MLE HREH i 17 (K47 il BL o
XA EE I R ARTEE . AT BARIRE AL Ak
W TAEREA R . G P A N Dl A7 il g I AN
YOE IERA A il s A5 2 A AR, XAt
ARSI AT, AEAR LA S ORAEFR B AR ) 0
JIT RS W R A DX ASM I - T, A5 )4 = A A iR,
T HARAE P X

TN T T B A R AR BT AR AR S I e AR AR S — N

FREr A K
R E 3T
XDATA f&%t 2FT
CODE 4t 25
IDATA J&%t 1
DATA &% 197
PDATA f&%t 1

#* 05

SR 378 MR, AT LA ET R 151 A LR

H% 0-8

1 #tinclude <absacc. h>

2

3 char *generic ptr;

4

5 char data *xd ptr;

6

7 char mystring[]="Test output”;
8

9 main() {

10 1 generic ptr=mystring;
111 while (*generic ptr) f{
12 2 XBYTE[0x0000]=*generic ptr;
13 2 generic ptr++;

14 2 1

151

16 1 xd ptr=mystring;

17 1 while (*xd ptr) {

18 2 XBYTE [0x0000]=%xd ptr;
19 2 xd ptr++;

20 2 }

21 1 }

G e A R gAY
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0000
0003
0006
0009

0009
000B
000D
000F
0012
0013

0015
0018

0019
001B
001D
001F
0020
0022

0024
0026

0026
0029

0029
002B
002C
002D

002F
0032

0033

0035

0037

750004
750000
750000

ABOO
AAOO
A900
120000
FF
6011

900000
FO

7401
2500
F500
E4

3500
F500

80E3

750000

A800
E6
FF
6008

900000
FO

0500

80F2

; FUNCTION

R MOV
R MOV
R MOV
?C0001:
R MOV
R MOV
R MOV
E LCALL
MOV
JZ
MOV
MOVX
MOV
R ADD
R MOV
CLR
R ADDC
R MOV
SJMP
?C0002:
R MOV
?C0003:
R MOV
MOV
MOV
JZ
MOV
MOVX
R INC
SJMP
?C0005:

main (BEGIN)
; SOURCE LINE #
; SOURCE LINE #
generic_ptr, #04H
generic ptr+01H, #HIGH mystring
generic ptr+02H, #LOW mystring

; SOURCE LINE #
R3, generic _ptr
R2, generic_ptr+01H
R1, generic ptr+02H
?C_CLDPTR
R7, A
?C0002

; SOURCE LINE #
DPTR, #00H
@DPTR, A

; SOURCE LINE #
A, #01H
A, generic ptr+02H
generic_ptr+02H, A
A
A, generic ptr+01H
generic_ptr+01H, A

; SOURCE LINE #
?C0001

: SOURCE LINE #
xd_ptr, #8LOW mystring

; SOURCE LINE #
RO, xd_ptr
A, @GRO
R7, A
?C0005

; SOURCE LINE #
DPTR, #00H
@DPTR, A

; SOURCE LINE #
xd ptr

; SOURCE LINE #
?C0003

; SOURCE LINE #

26
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0037 22 RET
; FUNCTION main (END)
A AR e T ANDITR], I EABATT— B AN L3 4R 5

6 HTARS

8051 HHPIkT R GE+ 7> %L, C51 AEARAEWS T C KA W] Mg S rh IRT IR 55 A P (AR AR
WATBLAES K S) o W Bl A interrupt SCBE AT IS (0 21 31) RSEHL. I
TR A R W O k. RS XN TE AR IO REAL, AR UE, TE
WA O Lo RSB W 0, ARSI O (St 0. 3% 0-6 St TIX R

Ao |E W A7as R IALRE | Pk
— AR EA N IS T | AR C RS

LB IR M o AT T IR, i A 0 Sk O

ORISR RIS Bnss, K& 1 AEIT 85 0 ity

f7dh, B AT, BRI B2 20 2 b L
4

(g, IR P TR P TS, 4R iﬁﬁéﬁﬁ
PR AT AR, P TR 45 TR ] rH

5 22 pd-Ba S
WAL b BT PR 1 it R S AEIT i 2 i

. C51 SHHTA 5/ 8051/8052 v ®06
Wr (M0 B 4) FIfE 8051 RAFZIA 27 NHEE. — AR RS R E] 7 R -
5% 0-9

1 #tinclude <regbl.h>

2 #include <stdio.h>

3

4 #tdefine RELOADVALH 0x3C

5 #tdefine RELOADVALL 0xBO

6

7 extern unsigned int tick count;

8

9 void timerO(void) interrupt 1 {

10 1 TRO=0; // AFEIEE #R0
11 1 THO=RELOADVALH; // 50ms Ji7 ¥4 tH

12 1 TLO=RELOADVALL;

131  TRO=1; // JAg) TO

14 1 tick count++; // WSl s
15 1 printf (“tick count=%05u\n”, tick count);
161 )

G 1E S5 P AR I G A

; FUNCTION timer0O (BEGIN)
0000 COEO PUSH ACC
0002 COFO PUSH B
0004 C083 PUSH DPH
0006 C082 PUSH DPL
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0008
000A
000C
000E
0010
0012
0014
0016
0018

001A

001C

001F

0022

0024
0027
0028
0029
002A
002C
002F
0030
0031
0032

0032
0034
0036
0038
003B
003C
003D
003E
003F
0042
0043
0044
0045
0046

CODO PUSH PSW
€000 PUSH ARO
€001 PUSH AR1
€002 PUSH AR2
€003 PUSH AR3
€004 PUSH AR4
€005 PUSH AR5
€006 PUSH AR6
€007 PUSH AR7

; SOURCE LINE # 9
; SOURCE LINE # 10

C28C CLR TRO

; SOURCE LINE # 11

758C3C MOV THO, #03CH

; SOURCE LINE # 12

758ABO MOV TLO, #0BOH

; SOURCE LINE # 13

D28C SETB TRO

; SOURCE LINE # 14

; SOURCE LINE # 15

900000 E MOV DPTR, #tick count+01H
EO MOVX A, @DPTR

04 INC A

FO MOVX @DPTR, A

7006 JNZ ~ ?C0002

900000 E MOV  DPTR, #tick count
EO MOVX A, @DPTR

04 INC A

FO MOVX @DPTR, A

?C0002:

7B05 MOV R3, #05H

7TAOO R MOV R2Z, #HIGH ?SC_0
7900 R MOV R1,#LOW ?SC 0
900000 E MOV  DPTR, #tick count
EO MOVX A, @DPTR

FF MOV R7,A

A3 INC  DPTR

EO MOVX A, @DPTR

900000 E MOV  DPTR, #? printf?BYTE+03H
CF XCH  AR7

FO MOVX @DPTR, A

A3 INC  DPTR

EF MOV A, R7

FO MOVX @DPTR, A
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0047 120000 E LCALL printf
; SOURCE LINE # 16
004A D007 POP  ART7
004C D006 POP ARG
004E D005 POP AR5
0050 D004 POP  AR4
0052 D003 POP  AR3
0054 D002 POP  AR2
0056 D001 POP  ARL
0058 D000 POP  ARO
005A DODO POP  PSW
005C D082 POP  DPL
005E D083 POP  DPH
0060 DOFO POP B
0062 DOEO POP  ACC
0064 32 RETT
; FUNCTION timer0 (END)
fE LTI, AL printf AU A ST I AR AP as ARG, RO TR TA
GAEHEFA RS printf (AR ZA ] 2K L5 A7 &5 WERAE C PR H AT A 1)
LW, GRS M2 T .

FIZ 0-10

1 #tinclude <regbl.h>

2

3 #tdefine RELOADVALH 0x3C

4 #tdefine RELOADVALL 0xBO

5

6 extern unsigned int tick count;

7

8 void timer0(void) interrupt 1 using 0 {
9 1 TR0=0; // AFEIEEI #80
10 1 THO=RELOADVALH; // BEE ti S [R]50ms
111 TLO=RELOADVALL;

12 1 TRO=1; // JAEITO

131 tick count++; // BT
141 }

G 1E S5 P AR A

; FUNCTION timer0O (BEGIN)
0000 COEO PUSH ACC
Push and pop of register bank 0 and the B register is eliminated because printf was
usingthe registers for parameters and using B internally.
0002 C083 PUSH DPH
0004 C082 PUSH DPL
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0006

0008

000B

000E

0010
0013
0014
0015
0016
0018
001B
001C
001D
001E

001E
0020
0022
0024

; SOURCE LINE # 8
; SOURCE LINE # 9

C28C CLR TRO
; SOURCE LINE # 10
758C3C MOV THO, #03CH
; SOURCE LINE # 11
758AB0 MOV TLO, #0BOH
; SOURCE LINE # 12
D28C SETB TRO
; SOURCE LINE # 13
900000 E MOV DPTR, #tick count+01H
EO MOVX A, @DPTR
04 INC A
FO MOVX @DPTR, A
7006 JNZ ?C0002
900000 E MOV DPTR, #tick count
EO MOVX A, @DPTR
04 INC A
FO MOVX @DPTR, A
?C0002:
; SOURCE LINE # 14
D082 POP DPL
D083 POP DPH
DOEOQ POP ACC
32 RETI

; FUNCTION timerO (END)

6.1 IEEFHIRSEFEMRFFRA

Hfi € P ITRE R I AR S A7 a4, DRI AR S A (K AR ol LA s o A DG B

7 using, JaER—AS 0 2 3 B NAT 4 HITARRF A4 A50E TAE A4 AL, B
WK AR AR A S PSR, R 32 ANACEA ], DR AR AR AR A5 22 2
A AEFJE o D WTRE R E A A A AL R U, T AT W e RS A 254 T
= rasdl, HNSHUEERS KR FIKE 4l 7ERE 0 RS,
(B CLge 75 R g 1 A A0 A5 A4 4 0.

IES

© 00 N O O B~ W NN o=

0-11

#tinclude <regbl.h>
#tinclude <stdio.h>

#define RELOADVALH 0x3C
#define RELOADVALL 0xBO

extern unsigned int tick count;

void timer0(void) interrupt 1 using 0 {
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10 1 TRO=0; // A5 IEE R 480
111 THO=RELOADVALH; // BB H I ] 24 50ms
12 1 TLO=RELOADVALL;
13 1 TRO=1; // JABNTO
14 1 tick count++: // TRl i
15 1 printf ("tick count=%05u\n”, tick count);
16 1 }
G 1E S5 P AR I A
; FUNCTION timer0O (BEGIN)
0000 COEO PUSH ACC
0002 COFO PUSH B
Push and pop of register bank 0 has been eliminated because the compiler assumes
that thisISR ’owns’ RBO.
0004 C083 PUSH DPH
0006 C082 PUSH DPL
0008 CODO PUSH PSW
000A 75D000 MOV PSW, #00H
; SOURCE LINE # 9
; SOURCE LINE # 10
000D C28C CLR TRO
; SOURCE LINE # 11
000F 758C3C MOV THO, #03CH
; SOURCE LINE # 12
0012 758AB0 MOV TLO, #0BOH
; SOURCE LINE # 13
0015 D28C SETB TRO
; SOURCE LINE # 14
0017 900000 E MOV DPTR, #tick count+01H
001A EO MOVX A, @DPTR
001B 04 INC A
001C FO MOVX @DPTR, A
001D 7006 JNZ ?C0002
001F 900000 E MOV DPTR, #tick_count
0022 EO MOVX A, @DPTR
0023 04 INC A
0024 FO MOVX @DPTR, A
0025 ?C0002:
; SOURCE LINE # 15
0025 7B05 MOV R3, #05H
0027 7A00 R MOV R2, #HIGH ?SC_0
0029 7900 R MOV R1, #LOW ?SC_0
002B 900000 E MOV DPTR, #tick_count
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002E EO MOVX A, @DPTR
002F FF MOV R7, A
0030 A3 INC DPTR
0031 EO MOVX A, @DPTR
0032 900000 E MOV DPTR, #?_printf?BYTE+03H
0035 CF XCH A, R7
0036 FO MOVX @DPTR, A
0037 A3 INC DPTR
0038 EF MOV A, R7
0039 FO MOVX @DPTR, A
003A 120000 E LCALL  _printf
; SOURCE LINE # 16
003D DODO POP PSW
003F D082 POP DPL
0041 D083 POP DPH
0043 DOFO POP B
0045 DOEO POP ACC
0047 32 RETI

; FUNCTION timer0O (END)

7 BAERE

K2R 8051 WSHEM: = R BRI, C51 WHBRKRGEMIATH A MR, —%, CiEF
i R, SR R S EORE R AT R AR AR i T iR A, Ol W
PEALIXFhHER, TR — gk, R RS B AN AR A, R
W RN AR A A XA A A (W [ e A &, s XA R, & P EUR R .

PRSI R A, AE RN BREOUE AT, By R B0, AT e S AR Sy b
Wy, TAE TR AT BE RO X AN R . BTEL, C51 SRVPKE R BUE SURFF N BB
N BR BRI A U1 R P R 22 R T AN P PH AR T R, R RO R B0 FH B T e A
oM B ARAT o DRDA X S HER RSP, RN BRI — B LU, s ATl skt b et .
BLARAS SOVFARIE bit R, WASREE =B brfe o

8 £/ Keil C AR fiff AYFN L 1% 8% 5 A
Keil gifasBE PRI C RE IR = A FE DAL A S o (ELOR T LAFRE B g 8 A2
SIS o I TR TR X5 T Y — 28 )

8.1 RAELE

AR BE A 07 SR NV R KR (B C iRt BRI
TR LR R int 20, B0 8 GriMTHLREE, & FIORROIRIE. fRNE(T
0% HE AT 7 U AR AT RERO TSI, SRR SR A R R . R, BRI

B WVi% 2 unsigned char, H5H—AN %4,
8.2 ERALFHSEE

AT A BEAE ] TR 52K e . SR A& 8051 AR 1ass, Fip i AN EAE &y
TR AN . B TR B K RIE PR B R A4, (REEE SRR SR
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ST HENIA G . WERARIRE 7l DIANT 2008, A A AR S A 5 SUBTEAT 5 2R

8.3 R EAIFaIEH

15 8 M EEAE R GE EAT ] 32 A7 sBURAFAME I, RAT LUK FERL, (H 2R 2 IR i
i) o JIT DA R EEAE R G b Al I s BB, AREE ) ) | IR A5 —E 7 22, n] LUl I $2
e BB A R B Ia SR RV s Fa L o AL B ints A Longs HLAb2E doubles I floats
BRI % o ARIARRE AT R R A TP, AR AL BV AR ST . AR — e 22
KV SARE IR, PR AZR I VETT T 80517 FlikHu il AR w1 80320 X4k L4 6 %
A PR T I A B L

WERIRAFATEVR PRI AT fidqEr, B4, RIS, F27 T3
e e iRNg . A% SRS S H e WS, AR AU TR A W AN S Al VR AR
g8, BALEPWIRPRiH fpsave $RA4UTWHRENHEASER, A8 Wik P 0T 5 A8
il fprestore FRAEIREIAE . A M2, UREMEABG sin O XFERTTE RIS HTE
FRIst, AR W, RIS ERR AT R R P RE R
YR 0-12
#tinclude <math.h>

void timer0 isr(void) interrupt 1 {
struct FPBUF fpstate;
/] HIEAACRS EY
// AR AR EARY
fpsave (&fpstate) ; /) REATF R IREN R
[/ HEIRGS R A, BRI
// RS
fprestore (&fpstate) ; [/ BT FREN
/] REUIRES
/) ARVE AR
/] SRR
}

float my sin(float arg) {

float retval;

bit old ea;
old ea=FEA; // PR AT IR A
EA=0; // KM
retval=sin(arg) ; // TR BRI H R Y
EA=o0ld ea; /) R WERES
return retval;

}

PRI EEPUE P i B B G L, — HLARTH S AR T it 297 mUs SN e 2 O K, B
SN AR I, R AL B B 2 R A B AR T LA

8.4 ERAMNETE
ST IELehR AT, NN E AL unsigned char. X EREINAE, FRAH

33



T ESE I UK R R AT Tel: (020) 38730916 38730917 38730976 38730977  Fax:38730925

IR T IATAEIX o 1T LA AR EAE RAM U e Al 7] B A AN A B R 3

8.5 MEMEEREEZREE

AR B SR AR H b A R AR B AT R o G 13 4 DA Jr) P AR A PN R A D
FEAASIR], T 4 R AR AR AN AF A DX P o A i e ), IR B AR U D . 3 — A
e G A 4 JR) AR 1 st DU AR A AR AR AR G O A B R rh i S A T 42 R AR f, - DR AR
ROMZALS ARG, Alb— el a R,

8.6 AT EHEAIMEFEMHEX

Je ¥R AR e A Jey AR e AT SCAEARAR A DX o ARIESE TR I S, R w4
AZ B NS RAM H IS, AR R RR e (Rl FEE A B4 v, BRI 2 Ak, RSB T T IR R 4GRS,
IR A AR A7 (X S 1R HE A BRI — 2, 5 R BIAFAE T, o I 10 R4 FH A7 -
DATA, IDATA, PDATA, XDATA, 4SRVRELICATHH 208 IHHERE 2 A

8.7 fEMYFESRE

ARERE P TFR SN, IRNARRE TR ISR, B2 BN TR PR X 3 XDATA B
CODE [Xo IXFEARAIACHD S SN EE, D G i ds AN o LW E SR B IR [0 047G D, DDA AR
E2eHEAT T Ui

8.8 fEMIFA<S

XFT - SEfR R, AR ERIIAS, SRS IRAE T AR P, YFE2 N
L HER NN IR, M sh— 2Ll S IR ANST. P X deiil & #02 HENBREL,
PR AT LA AR 3 7 <22 4 1) R I ARAT T

PR IEIAI AL 454 RL A BT RR A AHXE T4 7E crol - (PEIA/#%) Al cror (i
WEH), WARRMEXS int 50 long KA AR ATIRIAMIAL, AR N Z40m HAAT I
A28 K, ST int R4 4 irol , iror , ¥FF long R4 4 1rol , lror .

7t C Hh g it TR Sih JBC F5 2 BFERI U4 testbit o WIERSEA B A ALK IR 1,
IR 00 IX S LER ARG AL T2 M, T HAL ¢ A s Ayl etk 04
Ha E ALK, TBC 174 .
FIF 0-13
#include <instrins. h>

void serial intr(void) interrupt 4 {

if (! testbit (TI)) { // =& &KES K

P0O=1; // E¥E PO.O
_nop_Q); /] ER— AR A
P0O=0;
1

if (! testbit (RI)) {
test= cror (SBUF, 1); // 4SBUFTHIEEIGEIR
/] BB
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8.8 ERERBREL

XFT/INBARHS,  AGATE B2 B e B A A P S R, AR T I 2ok B A R
SRR A A TStk o PRI E AR, IR AR g (ont 3]
Fi, R AR BB A TN RS R 2 A . U RR BRI,
PR R BE %5 w LAk.
HIF 0-14
#tdefine led on() {\

led_state=LED ON; \

XBYTE[LED CNTRL] = 0x01:}

ttdefine led off () {\

led _state=LED OFF; \

XBYTE[LED CNTRL] = 0x00;}
ttdefine checkvalue(val) \

( (val < MINVAL || val > MAXVAL) 2 0 : 1)

FREMS AT AT U W) 2 Z S5 AECE IR S o T DU 2 KRB AR rh & A0 (R 5 248
AP LA A ARIT 20 TAF 2, HAT S A mT s R mT ek

9 FESEER

C51 $4It T 3 Fifpfigas iz R, RSN R B . RN %R &
U RN 2oy B R VAR S 2 e S B R iy S W R SN UREANES 4@ 3 5
Ffo —HCRBRE RGP T EINAEEUN T3 RAM BT, #RRY DL/ N AR A T 4 5
AR, DATA BUE T A AR B4 RAR I BRNTEAE BL, BT S 8L 30 kA4
DATA B Wi sRAT sk 75 W R TR N BRI AL, G PR & 76 U0 RAM HOA A ATT A0 e A e) o 3
P Al B A B AR R, (H LA 120 AN RIAAE S AR (R It 128
AT, HRAT 8 N F TP AT AR AT D URIGEE R R I R A 8 TR HEAK

WIRARI R GAT 256 T4 ai s /D KM RAM, #R0] DU R4 fe i, XAk,
WAL, AR SR 7 FLAE PDATA Birb . X PR AR BERS A I (1) RAM 2. %)
XDATA Bt DLA AR AFA TSR A AR . AR R (S HUAR AR N RAM TRk AT, IXREA7 g
THRE L. X PDATA Bt % it bk &l ik RO AT R1 8EAT[R)4:4ik,  Ebff A DPTR 24
—

FERAPAEBE, TR IBRIAAE AR XDATA Bo Keil C RUERATHIA #7777 a4l
AT SR . 10T A7 A 4L b ] DAL 34 S B B RUR R 8 A7 A — A . TN BRI AL
UMK AT XDATA Hvo X XDATA B (107 nl i B2 (1), Bt DABEAT- 40 7% L8 AR B NV AE il IR 5
R 1At T AT BRAL o

10 RS FHEERN

Keil SEVFUTRAIIAFAERII. X mAE RAE R 2 AR FAT . AE A7 il as it X
N AR R R A 3 A R ERAR R, Bt R AR MR A A s P, XA
PG A N AZ LR 1) A EAE AL S RAML PR A ICAE i 22 TR, I ORAEPITAT 2 Bl L A 748 RAM
AT . RV RNR AR UR G B AR K LA SATIR ORI 22, HIX RS T2 (A5 19

LR BEAE AN HEIERE A WA M, AR REAE /MBS JE R R 75 W] D s i o
OB I A A 5 ZEO AP s ) A R b SRRt R (10 ) ¥ A g A7 fs
FEANERAFARIX Ao AR AT DUE R R A (A2 B A 1, JEAR 7 WO AE XDATA Bo .
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11 BiTEE
BAT AL TAR 2 A0 /NS I A B B R mT DUR 5 A R ARATT, R CARES H B

UFHAREE T (ERERIE AT LR [ gas atof atan2
ATEFNEHL, QR TIRLE R R | printf atol cosh
eI, AR TR e SR T e (S0 jX‘; an
ﬁ,ﬁﬁﬁ%ﬁﬁﬁ%%%,ﬁﬂﬁﬁ% can log calloc
DA IR . R 0-7 ZUH THERARE [ memccpy log10 free
FERREL, AKX SR B, a2k bR | streat sqrt Init_mempool
3 G R B0 o T strncat srand malloc
strncmp CoS realloc
) N strncpy sin cell
12 SZSTFESE strspn tan floor
W ARUE C [T BERK %L malloc F free | strcspn acos modf
Keil CHAMtTShAAFMAMIIRE. X k% | Srpbrk asin pow
e T

Pt SR N AF A ) JFHE T 200, (HE, X
T LET G ) A G M WA FIBE R N IR i, XA 7 AN & ] 7o Kedl C i
A T4 0 S

BRI IC R ECESR P 7 W — A B AR O HE . AR Tt LB A N AE I RN R U E
BAMIKTE . VR AR 5 A EALE XDATA X H,  [RIA e R 0f R e e B ok b AT Sk
WAL, HBAT L EEAE DATA IX B BL N AE, AR DATA DX IR 28 TR AR B AR /)

—EAE XDATA X rh A B T IX AN, $ig 1m) Je i i 1 AR IR R /N 4% 336 25 W1 4R A4 o £
(init_mempool) , Al 15 ' — b Py SR AR B AT — LSk 2% T A I 8 & A7l 25 M A T W) 4R
o —BHWIIRA TAESE R, AT AEATAT R G0 b il 8 A& 20 L eR 8. 3 A5 70 S 1Y) pR A A0 456
malloc (52 —MIA 2 K/ unsigned int B, R IA—AMEED) , calloc (352 —AMfh
REC A — A KM unsigned int 28, R AMEER) , realloc (52— MR I
FREFRI— AR A R/ ) unsigned int 24§, Bk [Bl—ANg a1 445 Hh 248007 L 1) 22 R 1) 4
BE), free (B2 — MBI B AGFRER, AXAN A0 7] RLRF B0 ) o T X8 R BOHORE IR [l i
) HEIFRET, SR R IR RHR 0] NULL . R T2 — D Eh A& A6 X )1
5% 0-15
#include <stdio.h>
#include <stdlib.h>

[/ A R R R AT R B R

typedef struct entry str { // & SLBA\FNTCZ 45
struct entry str xdata *next; // TR R —AIeH
char text[33]; /] G P AT R

} entry;

void init queue (void);
void insert queue(entry xdata *);
void display queue(entry xdata *);
void free queue (void);

entry xdata *pop queue (void);
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entry xdata *root=NULL; /) BRI A

void main (void) {

entry xdata *newptr;

init queue(); // WE S
newptr=malloc (sizeof (entry)) ; /] BB TR
sprintf (newptr—>text, “entry number one”);

insert queue (newptr) ; // TN BAF

newptr=malloc (sizeof (entry)) ;

sprintf (newptr—>text, “entry number two”);

insert queue (newptr) ; /) FENT AR
display queue (root) ; // ZIRBAA
newptr=pop_queue () ; // RSk TR
printf ("%s\n”, newptr—>text);
free (newptr) ; /) MERE
free queue(); /] RETAEA B\ 23 (1]
1
void init queue (void) {
static unsigned char memblk[1000]; // IRy ALK AT Ay
init _mempool (memblk, sizeof (memblk)); // ZE /HE

void insert queue (entry xdata *ptr) { // EITEEANE
entry xdata *fptr, *tptr;
if (root==NULL) {
root=ptr;
} else {
fptr=tptr=root;
while (fptr!=NULL) {
tptr=fptr;
fptr=fptr->next;
}
tptr—>next=ptr;
}
ptr—>next=NULL;
}
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void display queue(entry xdata *ptr) {// L=\
entry xdata *fptr;
fptr=ptr;
while (fptr!=NULL) {
printf ("%s\n”, fptr->text);
fptr=fptr->next;

void free queue(void) { /] RETA 1 2 (1]
entry xdata *temp;
while (root!=NULL) {
temp=root;
root=root—>next;

free (temp) ;

entry xdata *pop queue(void) { // T BAAI
entry xdata *temp;
if (root==NULL) {
return NULL;
}
temp=root;
root=root—>next;
temp—>next=NULL;

return temp;

AL a7 BE R BOR AR ANST C —#f, + 5 .

13 &t

I C RIFARARI AR GOR AT A PREGE, AR A 2 BEARARR R Pl e T AN Al
RIS E G 2 b, RIS ARG, IREESIT A AR @R R ge, JF HARW

T4
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F=F FRRGFTEYS
1 N4

X FHG R AT R TR RGEREARTERE N 7o TR IX SR vk, KPRt
M, BB RS, IR AN EREE, N TERE 28— AMERA] 8051 YERERIE] . REH
—ANEEAE R ML 1 _ETRRRUE 2x16 (1) LCD SR s N 0] o 4% 55 — AN F H0Ks AR BUIRAS
FEAEAHR (7 BoRehs, 4258 AL AU . 156 B2 R R, KRR e
IR

N T AR A, FH A Ak B 28 R B S A Ay, I LIS R B AE AR BB i — AN 1 L
FHARAE 7 BCSE S I b 3 B e BV ot B2 11, SR AN P 5 e 3 o5 R S e
O T o ATHE A e, ¥ RN RAM, FEF ARSI RAM sRpldsdife 128
ANFALAN )

PP BN % B2 18 RAN f* L
REEH T 4 B EPROM [ 8051, |
0 FIA 2 fRE MRS 2.
NTH—E, B 0-2 474
GV T B . AEBE RS )
SIZ I AR BT LCD 3R
T34k, XFE IR A
F—A5AEMT . XA
THNER SRAM. VEEPIFI AN
EP

PSEM
P11 M)E
FAT

aral

X6 Drisplay

B 0-1 I o e e

2 [ERNFIERRN

H T AMER] SRAM, 3t A F/MEAH R . XA RERS A 1 RAM B PR BIAE 128 ANty
Wo ACFRZSPNERHERS, JEAEkE, T REREAR SR 005 00K (1) J27 bR BOHT A A FH Jok e 4
PRI RAM,

G PEas r] UM I 78 R B ACRARAE RAM (AE T, BT AR RS g AR f o e 5 i 2y
Br, GRS e MR AR B 0 L AE 2, WIRSEASREZE [ — I T AFEAE . X2 L1
FAE R A . AR Z W%, AR, — MEEHb A A R R &, Bt
DAL Z AT Rt AR &, MR, An@ i —2a)m s, GhsE0, RAFRH R A
o WA ATREETR R BT RS R, s e sia /A s — A b .
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e

K.

K Hg

F 4
SET
I -
ll—
o O
SE.ECT

2ToA4

J_ fi1-7FFF

Ry
VIR
Al vi AL RS
IR E A —] RAY
Dc Lo YT D"’ E
FZREL 2x16 Display

0-2 ¥ fe ik
T TR RAM, B ATRED (PR R R pR B, — SRR ORI ORI ) RAM,  FF HLIX S8 pR
B e R RERE T T . Eoln printf B B TR TE ERRZWIIHIIRE
N R E LS — MEP RS R UER printf B, XA DI BEIE

Instnction Lheescripiticn RS | W/ oF | De [ Ds | D4 |03 D2 ) 1 | DO
Lol
Clear cisplay Clrars etz dsplay and sets 1] ] [] [} 1] [1] ] [ 1] 1
[0 R address { in address
counEr
Feetum R Srs [0 RAM addre=s lin 1] ] [F] [i] 1] 1] ] [§

addeees countew. FHglums
csplay fom shited o onginal
posion DD FAAK montents
e an unchangsd

Eniry mode et | Sets cursoe mows direction (0T [1] ] [7] [1] [1] 1] ] 1 [0} 5
and agecibes chit ol diapley |51
Thates oesalions are perdomed
iy dals wiits and data red
Dhisplary onfof Seta onvio® ol entre deplay (00 [1] ] ] [ [1] [1] 1 1] C B
cursoe ool (120, and bink of
cursir posibon characle (B}

Cursridplay Wowves cursor and shils deplay 1] ] [i] [} 1] 1 ST | RL N *
shilt wilkou! changing DD RA

corlents
Furcion S= St irleriace dala kg (DL, 1} i [s] i f OL N F N

rumbesr of deplay Ines [N], and
characher font [F)

Se OG RAM Suts OG AAM pddress CG 1] ] [7] 1 KOG
addmas Rl datn are sent and remnrsed

after fas seting
Sei DD R Zets DD RAM sddiess. 0D 1] o 1 A00
addmas Rab data ane sent and remersed

aftrr this seting
Fead busy flag | Ricads busy flag {BF) indicating 1] 1 HF AL
and adress miemal operaton and meads

SajieEe s COAMIET LONEantS
Wik data In Wirmes data min DO RAM or GG i ] Wiz datn
ot DD REM HAM
Fersad data from | Reads dala from DO Rk or GG 1 1 Aead datn

GiGoor D0 RAM | RAW
D 1 = niremenl, O = Descriment

5 1 = Aooompanies display shilt
S0 1 = Desplary aheft, O = Corsor mowe
Rl 1 = SGhift fo thez ight, O = Shiit In the ek

OL 1 =3 s, 0 =4 bels

Ho1=2ines, 0=1lna

Fotlmfn t0dons, 0= 557 dais

EF: 1 = Iiikermaally ofe2rahing, 0 = Faady iof il sl

*0-1

40



T ESE I UK R R AT Tel: (020) 38730916 38730917 38730976 38730977  Fax:38730925

3 [FHik&EIREN

XA H Tk E S IRk GMD16202, 47 2x16 Bf. ‘B, 2 0-1
HB TS B R RS DS, QORI RN, BRI, LS
5, A B A A B N A L — AN . AT R TR S —
EFEE A0ms I [A]), HLeHFESE 1. 64ms.

3.1 LCD IFkzh#EO
PA1IE L 9D T R PR AR A, R S IR B2 T R] LR 2R 5 R X AL, IR ) 8
PEEHZE RN P1 CVAHIE, AR B s R AR I E R AR Be A 5 ik 41, B A\ 4
PIEE . T RS, KSR 8051 IR ZRAHIE, A FEEH XBYTE [ Jy 41k
FATCL T o M TAEAS AR 5 2 s AN P 77 EAR R 2 A — S8 S R s X PRI
T, ROAEAFELSE R 8051 Fl LCD XA 2 M) B AL 4 T AE, ARSI K B RN AT I
ALK, MRS R 4 4
KA AT KR ) EPROM 2% i) 98l
Ay AR P BEAN I ) il RAM / N
1M H BAJG o 8T 12 R IR
WA KRR | B S N
. — H PR T LCD KL
HHTREESHNFZE,  |pon7 )4 Data valid h ¢
BRI D REGIRA S S
T o A AE 3 AN EEART)

Figure 0-3 - LCD Read
e, WAL, BAT X <
N, B AR WA

B SRIERNEXRRL | o —— —

[ 0-3 1 04, TERAES
2 A VA R B | g / N
B, A AR A )

LU, TSR

ST PGS ST M i X Dat vl p 4
I/O @?&R%E?ﬁ/ﬁﬁﬁﬂ‘}?@ Figure 0-4 - LCD Wirite
KARABEATLLT

5140-1

void disp write(unsigned char value) {

DISPDATA=value; // Ki%E¥dE

REGSEL=1; /] R A A
RDWR=0; // PR
ENABLE=1; /] RIEEHRLELCD
ENABLE=0;

}

disp_write [ULIREREIE 747 LCD BoR. fEIRBZ TNV &7F LCD SKaht i e
20 e o B R
by 0-2

void disp cmd (unsigned char cmd) {
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DISPDATA=cmd; /) Rk
REGSEL=0; /] ERA A T AR
RDWR=0; /) EREER
ENABLE=1; /] RIEAAYELCD
ENABLE=0;

TH1=0; // sEIf85ms
TL1=0;

TF1=0;

TR1=1;

while (!TF1 && disp_read() & DISP BUSY):// ZEfFE R
/] GiRame

TR1=0;

}
disp_cmd RELIRFAT disp write —A4F, (HIAAF] LCD KA A HER AR —

BRI, A E AR AL
H% 0-3
unsigned char disp read(void) f{

unsigned char value;

DISPDATA=0xFF; /] T N T i
REGSEL=0; /) LR AT AR
RDWR=1; // IR
ENABLE=1; // AHRELCDH H
value=DISPDATA; /] BN

ENABLE=0; // EE1ELCDH H

return (value) ;
1
disp_read ERELMIDAEEBUE B RS T A P EG ARYE L e P TR AE, W
BFsE ) P AR s . BRSO A, IRE R 45 38R (A
QOARBIT WL, ANFE 2 ) g 1 T S0 A 1 o TR B o R S T A I ) B — 2,
A, AR K. (HIE RGN RAHF LT .

4 TBIREE

MY SERR G, AT LAEAT B
FIFRF By, AR5 R FTE EOR
AHLEEY BB —

h T IE S RGBS P Z AT, REGTE A REGES e Bk ThRE, - fE
TR B, TATHH E X putchar BRECK A LOD % W45, PRI FRAT 40 20 4601 30 a4 46 1)
U TH IS 1) BR BOR 58 A A 4 I R, BRIk 2 AME AL e — e 7 78 T osh, il FE A
W] 255 B, W& H A ATERR B RIFIRF. putchar BB RR s AT S 0 Ed it
ATV, I HR e A B TR TE BRI AT S N BRE T
IR 0-4

char putchar (char c¢) {

o BT E RIS A P

mT
WP AT e RO — N R FATI, ES

static unsigned char flag=0;
if (!flag || c==255) { /] BRI A% R F R A
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disp_cmd (DISP_HOME) ;

flag=0;
if (c==255) {
return c;
}
}
if (flag==16) { /) AN — AN R
disp cmd (DISP POS | DISP LINE2); // GR35 4T
}
disp write(c): /) AR OR

while (disp_read() & DISP_BUSY); // %§ffldn
flag++; // increment the line flag
if (flag>=32) { flag=0; } /] BIRTEZIE, THR
return(c) ;
}
TR AL, R R, e — 2R T/0 R ) Won 5 NG . WA S ANk
Dk, RPIFTAREM TR, e Ss TAEIER , BrCUBJEIR BTSN AT

4.1 EH printf eRE]

C51 HIPERRE P T printf BRE XBREUE LR, JFIEAAT a1 20k
B, X PC AR U ARAER e & L IR o e &, X 8051 SRt ihATH . EIXHL A —
AR A TUREE printf pREOE IS AT ] putchar B EORENH 74T H 1. IXFEE
I EH e X putchar pRECH AT ACGAR print £ BREL, IEREAREIER IR, Kl YRR
ff) putchar BREL, TASEIZATREUE P IIRE NIHFDIRE A printf R EORKS XIS
[) 5 I RO 7R
H% 0-5
void disp time(void) {

/S IRORAE IR 2 T I [A]

// A AR AR e B Ja A BR A AR A7

/) IXBEG T B AT T i

printf ("\xFFTIME OF DAY IS: %B02u:%B02u:%B02u ”

timeholder. hour, timeholder.min, timeholder. sec):

disp update=0: // TR RN B HThR B AL
}

5 {EMERITERRRITRY

AR GE, ol S B LEAR AR R 3R BT S I Bk S (R IR TR A 5o AR L
ARG IR EAE A I 18] AR R GE AT I B 18] 2 Ja AT HEBUESS . IR RS WE Ll —
S 1RV I ) ) OGSk s 50 A DL — 8 IR i it . — i, Bk B R AR AE I, X
BRI T, XS AN TR RS I I ) AN R (R SE R, AR 22 SE IRy J2 3l i NOP A1 DJNZ
A RBEATIEINF R, 300 Lt ) R R BEZ — BRI G

— MR T I B E N SR R RGN B B A AT T, EERE, R
FROE I )= A e TR P R I g, 0 BCE I TR], R PATHRE R . XM
KA ERARZ M. HoE, ABESAL—ERATTHI A Ml R APz AL T idle
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BB BATIE 4. Hk, FrafEsEsaE ISR hH T, QR RGN SAR T 8 5E i i)
TENA, RN TFEES AT =, Fra AR TH ¢ ks, Rnl LB W
I G Je AR oK T 55 B o v 30 0 B B TR P LR IS AT BT I ), 33— 2D AR s
(R VE 53 I (R [

BT B AT A () g N 212 R G TR i N RGEHCR TR o5k, Nl
KU RERE 50ms = —/NHEE S o 7RSS AT 2 BT VR BT SC S I AR sk . AR
BARIME S PATHIE R 3ms — IR, A ABELUXANE ] Ak, R AR L8 T AR
UFRIRE IR S o AN SRR I RGN RIS BRAR GF RIS, R WT LA LB AL /N 58 T4

Y8 T RGN TAARE S, 75 B 42 I T3 A3 7 AR AR R 0 I i FBe i . L,
PREEFE AR SRR, He kA3 2482 BT I ] o an RAREL ™ —A> 50ms [FE 44,
PRI RGN 12MHz, PRIFRL2PATIZAE IMHz, B4R 2 AT I T2 1us.

B TR AT TR 5T CAUE S A R GER [ b 2 BT 75 B2 1R e 4 R 3 8. AR B i
[R5k, FHE 50000 N4 K 34E 50ms — IR RGFArE . 65536 92 50000 1533
15536 (3CBO) [MHEAE . IR ESRAIE I 2RI, n XA E N8 B

N E T R RS 0 PR A RS bR, e S 1 R AR B R R s e i I R .
Y 0-6
#define RELOAD HIGH 0x3C
#define RELOAD LOW 0xBO
void system tick(void) interrupt 1 {

TRO=0; // g b g
THO=RELOAD_HIGH; // & H3H
TLO=RELOAD LOW;
TRO=1; // FHABE R
/) AT WA
}

PLE R R — N ARG M . — B N 8 IR a0 TAEZ R, Rk T DAREAT — L4
VE, WHRIEITARE, FOEERAE, BAIAR L. AR IR UE I S48 A I TR AN B I 52 I 2 11
i HH R TA), 75 DR 25 SR AR

A DMRZ D) 1 ik RGEAE— € (AR B G AT FE e84, Xl W & — A bk 20
HRITE, ENRERL BRI —, A 0 BREHATERE. Flarrfa—4
HIG | JAHIZE ) LED, 75 8ese 2 #bed, SRIE5HE, AT

if (led timer) { // W R AN R 0
led timer—; VAR LRI IR
if ('led timer) { // WoREFE ]
LED=0FF; // turn off the LED
}
}

HAR BT — B AR TR R, Al U AR R ZHUR ARG . 4G M Dy e 75 22
PATH,  IXBACRS v] JECE A 2 N 2 R R e . XFEAER A e — AN E R I TR 2 JE, A DA
FHRA T —ANER ], FEPOE RS PAT AN ERAE . S — AN FR 1) 58 B AR RN
— A R I BR B HEAN R E HOE R A ) s

TRRARTFELIAD T 1 R BRI R AT — 28 Dhfe, A B brdfe . AR R
AR, PO O BImHE, AR TR R e N . AR E RS R
k& 50ms Ak A 1 — I
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second_cnt—; // PRI RRT S

if (!second cnt) { /) R T
/) AT AH R IR R A
second cnt=20; // RN 1RS

}

VE AR W R 25 RE 7 B A AT I ), RTINS RS 50ms IR A BLHs 25 2k it
bro AEIRXFEOUR, ORI —SE B TR Sy, R ERE e . TR B E AR AR R
TR S EEPATAIN DI RE o AHER AT A I TRDRS BE R ANIG w5 1, DSOS I RS 3 SRR
(A I 1 EHE TR A

A T IS R RE AN Bt o ERE I SRR R (VIINF 8], A 5 2 8 7 I Th) F) I i
REARAL . TRE-RE MR SAL, 8 I ) S (0 i oo (RN TR 2 0 AR INTRE b
R IEIR VI

6 EARGAIRAAED

FH P82 DR Rl PRSI 5, AH AN B BB A RE I 2R R b . wE B ok
i B, O R Y NBCE RS, BOE BRI RIS IR AR P EUE . R
AR R T —AMLE, Wbl e — M ER, wERE . Rk ek
PR S, AR R N K, BRI 1, 493 0 B, 4R
BB AR

F5R% 50ms 7EH W rh A . X AP A AN AR T Al LS 0.2 7
#HETLhe S 8051 R UBELNJE— AN T/0 #5fF. UGN BA B R, RRCE AN
CABT# 8RB o XA TR AERF T T 2RI o 1, LRI EEs o O B, A PR IR e

v B R TR, A DR AR Ry ERIALE, LR R S R E R
MMIE . cur field AFEHR RS ATIIN E . set_cursor PREUKITIF, RHIGASEIE E 3
PRI e . b TR P 3RCE R TAERRRD R B, Mt T e gy, TR . X
WG TAEWCE RS, FEFPH printf SURT ], AEREAT IS RIS, A Rk N BCE AR
IXHLRFE S pirnt £ BRECLE [R]— W TR 4 2 AN i

e RGN PR, M2 RGRUIXMREF O L%, aT e AE R -1

Bk,

HF 0-7
void system tick(void) interrupt 1 {

static unsigned char second cnt=20; // TRl EEs T A 1R
TR0=0; // A E I A
THO=RELOAD_HIGH /] VR EAAE
TLO=RELOAD_LOW;

TRO=1; /] JAEER A

if (switch debounce)
switch_debounce——;
}
if (!switch debounce) {
if (ISET) { /] WURBCE AL T
switch_debounce=DB_VAL;
if (!set mode && !disp update) { /) W BANTE e B R
set mode=1; // BN E R
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set_mode to=TIMEOUT;
cur_field=HOUR;
set _cursor (ON, HOUR) ;
Jelse {
cur_field++;
if (cur_field>SEC) {

set_mode=0;

set_mode to=0;

set cursor (OFF, HOME) ;
felse {

set _cursor (ON, cur field);

set_mode to=TIMEOUT;
}
}
}
if (set mode && !SELECT) {
set_mode to=TIMEOUT;
incr field();
disp time();
}
}
if (Iset mode) {
second_cnt—;
if (!second cnt) {
second_cnt=20;
second tick();
}
}
}

7 DR ShER 1

FEIX AR DUIF AR T BR RGEIBRrh 1R 22 o AR 100 A5 1% 22 2 H M I 285 36 ) 315 I
Sk, JFITIRISAT Z M AR SE I SR . THERRIRZE, 5B CB1 ARABIEIRI 41X B
PREL RJATE LR B € N s P s E I B R s A ERE AR WA 0 2 AR YA
PRATRESY PRAS A BLASAEHEAT DIV B0 MUL $R AR I A 21 b W 2578 3 DN eCEZ M, H
B G VA BRI T T 5 (10 5 VA R Ak B s R0 ) o T P VR IR T o R TV ) 44 8

®, KELMA T

/TR I T
/] R M A
/] EREIEHR

/] BRI TR
[/ AR R — ML E
/] BERBCER
/) BT BRI

// FERELhR

/] AR R T — AL

[/ WURAE R IR

/] R MR
[/ SR N 1]

[/ AT R, 45 L
/7 A e L

[/ MR TR L

/) EEHS

5% 0-8

: FUNCTION system tick (BEGIN)
0000 COEOQ PUSH ACC 2, 2
0002 COFOQ PUSH B 2, 4
0004 CO83 PUSH DPH 2, 6
0006 C082 PUSH DPL 2, 8
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0008 CODO PUSH PSW 2, 10
000A C000 PUSH ARO 2, 12
000C €001 PUSH AR1 2, 14
000E C002 PUSH AR2 2, 16
0010 C003 PUSH AR3 2, 18
0012 C004 PUSH AR4 2, 20
0014 C005 PUSH AR5 2, 22
0016 C006 PUSH AR6 2, 24
0018 Co07 PUSH AR7 2, 26
; SOURCE LINE # 332
; SOURCE LINE # 335
001A C28C CLR TRO 1, 27
; SOURCE LINE # 336
001C 758C3C MOV THO, #03CH 2, 29
; SOURCE LINE # 337
001F 758AAF MOV TLO, #0AFH 2, 31
; SOURCE LINE # 338
0022 D28C SETB TRO 1, 32

. SOURCE LINE # 340
MIEATHE AT LLANE — LRk T 34 (32+2) MR R, Fodl 10 2 21 34035 25 1) i
(e TR as A bR . ORI AHRER & SCE N — 4 AR IR A, IXFEi L 2 52 Mg
A JEIA o XA G R BT AR — A DR R i, FRATT T8 F S A AT AR AR T BRI A R
it o
FAKEN TR DRSS printf R (5 B BoR ME & O R PRI, AR R
TR, TFELHFE 6039 N2 . BATEMIN A printf Al putchar pREHHAT I ]2
6039 MR R, M4 T 6.093ms, ERFRH B BPATIX NS IFAS RHRENAT
SEo AT NIRRT, AT P MR PR T O, I TN 232 59: 59 AZ2h 00: 00: 00
XA T A BRI R B K AT D, SRR AT I TS 207 ANMREEEIE, H14
T 207ms, VAT W [H) 2522 B o T FRT TR) 4. 076ms o
BRI A R 50ms HEAT— T, IS AT B 1) S0 RS2 s (1) B TR) ke SR AN i J2: 6. 246ms,
6 F—WAT W2 07, A 43. 754ms Z7ETNBK . WRIRI TR A XL, SRR
gt rt g, Jab b BEAR T AR I () e £ U7 32508 T — A S IR 187 1R eR B0 AR printf B8
o
KA RGERR T Wos A ANANTT on S es 5, ARnT UK 4G printf pR%L. ©ANTR
FIRLEE AT A, RS, R, KA R B R E A A
TrER . printf (AR EON— MR X BT AR EE, XA P IX AR O 2k A 1A
o BB ) AR ST AL B T LA T, O TR AT B ], JE I A kAT B
BLW ORI, AT I IR S RS He . BRUOAXANRR P UL/ (2000 715 BAPDD,
AR WRAEXAEG, IR 2 b Wb 4T BCD 3 F1 ASCI 5344k,
IR BT R 4 7 R 76 ANHR 4 3 (R s 1]
disp_time BRECKARES printf pR AL, AT FFERAT AR RYIAMHR 3 NS HIELE,
HNEEZ X PSSR TR, IHE— AN EIEYS putchar BAEL. 4 FE IR 52 2% B 18 T
T, AHRMEAESE T 120 ANFITITERATR S, AR EESR A 1951 AN b #1189
T, printf BRECE T 811 ANFY, 1 disp_time REGE F T 105 AN AT . R disp_time
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PRI
H% 0-9
void disp time(void) {

[/ BN ERAF I T S ]

// I TR E A 56 B S A TS BR AL P bR AL

// XS T AR AT R e

static char time str[32]="TIME OF DAY IS: XX:XX:XX ”;

unsigned char I;

time str[T HOURT]=bcdmap[timeholder. hour][0];

time str[T HOUR]=bcdmap[timeholder. hour][1];

time str[T MINT]=bcdmap[timeholder. min] [0];

time str[T MIN]=bcdmap[timeholder.min][1];

time str[T SECT]=bcdmap[timeholder. sec][0];

time str[T SEC]=bcdmap[timeholder. sec][1];

putchar (0xFF) ;

for (i=0; i<32; i++) {

putchar (time strlil]);

}

disp update=0; // IE BRI R BT AT

disp_time [ALBERIS[H]2h 2238 M4, Xt 12MHz Rk Uist 2 2.238ms. ki
INEAE 1.64ms, H 32 NEARE BN EAE 1.28ms, RRREB EoRILERE 2.92ms, Wi
FERD R — DR 7R s, WRERD R W b RIS [R] DY 6.866ms. L rhAudd 76x19 i I (hpfp
A 19 W) R R AT I TR, 207 JE R I () BcHE BRI 1), 2238 ) B ) S5 s B )
I 2.92ms 1 s BRI ] o 0 DA HY SR GEAE B 20 I () Ak T2 PRI A

8 LK IER RAM HY{E FH

ARG KA B 5 — N R E R B H LN RAM 4 . @it M51 75 2
(B BEAT i X 5 RSO R
TYPE BASE LENGTH RELOCATION SEGMENT NAME

7

k k ok k ok k k DATAMEMORY % %k % %k % %k %
REG ooooH 0008H  ABSOLUTE “REG BANK 0”
DATA 0008H 0002H  UNIT “DATA_GROUP”

000AH
BIT 0020H. 0
BIT 0020H. 2

0020H. 3
DATA 0021H
IDATA  004CH

0016H
0000H. 2 UNIT
0000H. 1 UNIT

0000H. 5
002BH  UNIT
0001H  UNIT

dkk GAP skokek
?BI?CHACLOCK
“BIT_GROUP”
dkk GAP sk
?DT?CHACLOCK
?STACK

AP AGEAR ) Bt BER) OAH 247 41k B TTAA A7 B 20H (1) 22 A7 15 A7 A7 e B 4
AL, KRR AR AR CHACLOCK AR 238 S M/E X AN IX AN i B o IXAE Al
FHERAR N T, R R S R A A R

T A IR DLt DA AR AT A2 8 AR — A3 (chdclock.c). — ik
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il R IPE ST A TE B 1) IS A FH 452415 22 WIS L8 AR Sk A7 it e B BV I . FLER Tt
VRIEREAR XA SCAF I T A A2 B AR A AR B B G S . AT IE B P 1R HE T 1B % tab
T, SR G AE TG A ) b 5 N T ) s

? DT? ch4clock

R PTG 78 B A7l A2 5 AN L 2 A7 4 4 B v Mk 1) 2 A7 4 AL 41k DX A AL s
I, PR B IR . HE, AR e T AL AR, AR S R AE i X S T TR )
YOI, B AR AL B e o, IR R AEIERE R . O AR A 00 AR B AL 3 ) A
AN XIS AN R B, AR R R AT DU T B 4 8 SUBAT TR AE A
MWLM, AT A SE 4T BRI .

T AN SO R PRI SO . AL 22 AN AT AR S B 5 — AN SO
o LR RGEXA NP, HH 9N FEA AR B R A . SR AT
TYPE BASE LENGTH RELOCATION SEGMENT NAME

k k k k ok k k DATAMEMORY % % % %k % %k %

REG  0000H 0008H  ABSOLUTE  “REG BANK 0”
DATA 0008H  0022H  UNIT ?DT?CHANEW
BIT  002AH. 0 OOOOH. 2 UNIT ?BI?CHANEW
BIT  002AH. 2 00O0OH. 1 UNIT _BIT _GROUP_

002AH. 3 0000H. 5 skk GAP skokok
DATA 002BH  0009H  UNIT ?DT?VARS
DATA 0034H  0004H  UNIT _DATA_GROUP _
IDATA 0038H  0001H  UNIT ?STACK

MR BAE Y, S B 1 72 AN HER R A (80H-28H), EdiiA AN T .
PROUAE L ZRIN 72 AP RRI R G C L L. AT LASE —F, M ETTH AT 41
disp_time i 75 244625 13 AN5-747, #5 PC ANAREE 2 4N, il A 25 24515, disp_time
Wi putchar,ifii putchar X i disp_cmd, disp_cmd #i/1 disp_read, iX X755 4 N5,
BILTEE 25 N7 AR 47 TS AR AR, IX U IR A I HERR A (A2 L 1

9 TEMIERF
B 1 XA B PSR e T o SEIL T AR AL . BEADNERFPUTR R
411# 0-10
#include<reg51.h>
#include<stdio.h>
I15E SCE 4 0 ) H2EE
#tdefine RELOAD HIGH  0x3C
#tdefine RELOAD LOW 0xD2

/ /T8 XA )
#tdefine DB VAL
/ /78 v AR ) de K T[] B

#define TIMEOUT 200
/R SOEhs L B K
#define HOME 0
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#tdefine HOUR 1
#tdefine MIN
#tdefine SEC

/3 SOChRIRZS T
#define OFF 0
#define ON

/58 BRI A

#define DISP_BUSY 0x80
#define DISP_FUNC 0x38
#tdefine DISP_ENTRY  0x06
#tdefine DISP_CNTL 0x08
#tdefine DISP_ON 0x04
#define DISP_CURSOR 0x02
#tdefine DISP_CLEAR 0x01
#tdefine DISP_HOME 0x02
#define DISP_POS 0x80
#tdefine DISP_LINE2 0x40

sbit SET=P374: //VEE YR N

sbit SELECT=P3°5; [/ IEREFR RN

sbit ENABLE=P3°1: / /BT e H

sbit REGSEL=P3°7: [/ BN P AR B

sbit RDWR=P3 6: / /WA

sfr DISPDATA=0x90: [/ BIR 8 LB 2

typedef struct { / /38 SCAFA AR 1 N TR) 1) 25 44

unsigned char hour, min, sec;

}timestruct;

bit set mode=0; //BENV BRI AT
disp updata=0; / /T BEHT TR B A

unsigned char set mode to=0; /[ AR A B ) S 18] TR) B 1 B
switch debounce=0;  //¥z8EBks) ] BT
cur_field=HOME; / /BRI AL R

timestruct curtime; //AF T H R TR
timeholder; / /AT 7 B[]

unsigned char code fieldpos[3]={ //
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DISP LINE2|0x01;
DISP LINE2]|0x04;
DISP LINE2]|0x07;

#define T _HOURT 16
#define T_HOUR 17
#tdefine T _MINT 19
#tdefine T _MIN 20
#define T_SECT 22
#tdefine T_SEC 23

char code bcdmap[60][2]={
“00”,701",702", 703", "04”, "05”, "06”, "07", 08", " 09",
“107,"11",712”,"13","14”,"15","16”, " 17", " 18", " 19",
%207, 217, 722", 237,724, 7257, " 26", " 27", " 28", " 29",
“30”,731", 732", 733", "34”, 35", 736", 37", " 38", " 39",
407, “417,742”, 743", 744" ) " 457, 746", " 477, 748", " 49",
“50”, 751", 752", 753", "54”  "55”  "56”, 57", 58", " 59",
I

/ /PR

void disp cmd(unsigned char) ;

void disp init(void);

unsigned char disp read(void):

void disp time(void);

void disp write(unsigned char);

void incr field(void);

void second tick(void):

void set cursor(bit, unsigned char);

/sssiekkssksseekssisseekssiksseksiskskskoekssiksoekeskkkskok

hfie: L%

R FE PPN R EL W16 4K 8051, FFHIT, ME N AR AE T2 )5 A AR
AL, SRR R

8

A1

skl koo /

void main (void) {

disp init(); // B IiEtE
TMOD=0x11; /)W A
TCON=0x15;

TE=0x82;

For (;;)

{
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if (disp updata) {
disp time( ); / /7T I []
}
PCON=0x01;

}

T
Ihfg: disp cmd

ik 1] led WEIAE N2, SR HHAT

24 A,

REl:
seksielesikeleksikloeksiioklekksskkkekksksokkolokskskokok /

void disp cmd(unsigned char cmd) {

DISPDATA=cmd; / /BT AT A
REGSEL=0; /IR A AT
RDWR=0; /B E R
ENABLE=1;

ENABLE=0;

TH1=0; //FE R} 85ms
TL1=0;

TF1=0;

TR1=1;

while (! TF1&&disp read ()&DISP BUSY); //“54% 44 R4
TR1=0;

/sfesekeeksokdokiokseeksokioksekiokoeoksoksoksoksiokoksokskoksokokkok
IhfE:disp init

P I Y A ATYIN

40T

AR
selloksckeekiokokiokokekskokiokekiokeiokokiokoksiokoksokskokskokok /

void disp init(void) {

TH1=0;
TL1=0;

TF1=0;

TR1=1;

while (ITF1&&disp read()&DISP BUSY) ;

TR1=0;

disp_cmd (DISP_FUNC) ; / /% kg

disp_cmd (DISP_ENTRY) ; [/ BN —AEAE, Won bk 1
disp cmd (DISP CNTL|DISP ON);  //#TFFEoR, e ehs

disp cmd (DISP CLEAR) ; //TE BN
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/Hfoktaiolksk ok olokisksko ookl okskataololokskokokok
Ihfig:disp read
PR - B W IRAS AT A A
40T
R[] RS 77 A7 v i (Bl PR 4l
ookl ok ookl okskatakotookskokokg ok /
unsigned char disp read(void) {
unsigned char value;
DISPDATA=0XFF;

REGSEL=0; /IR A A
RDWR=1; VoG %z e Kay
ENABLE=1; / /A% BE LCD #irth
value=DISPDATA; / /AR
ENABLE=0;

retrun (value) ;

/xEFdkkkkkkk kR Rkl ko kK
Ihfig:disp time
FIA - B s ER AT R Ak
ZH0
ACIEW
skl kR kokkokokok /
void disp time(void) {
static char time str[32]= “TIME OF DAY IS:XX:XX:XX ",
unsigned char I;
time str[T HOURT]=bcdmap[timeholder. hour] [0];
time str[T HOUR]=bcdmap[timeholder. hour][1];
time str[T MINT]=bcdmap[timeholder. min][0];
time str[T MIN]=bcdmap[timeholder.min][1];
time str[T SECT]=bcdmap[timeholder. sec][0];
time str[T SEC]=bcdmap[timeholder. sec][1];
putchar (0xFF) ;
for (i=0;i<32;i++) {
putchar (time strlil]);
}

disp_updata=0;

/Aekskskskekekekskskokekekokskskokekekokskoskokekokokskskokekokokskokskekekokskokoskekokokskeskokekokokok

Ihfig:disp write
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FHIR - BN
SR BN
R[] TS
Ry
void disp write(unsigned char value) {
DISPDATA=value;
REGSEL=1;
RDWR=0;
ENABLE=1;
ENABLE=0;
}

/Fekskskseskeskeseeokokoksoksoksokeokeskekoksoksoksoksoksokkokeksokoksk
Ihg:incr _field
TR < 1 I E(E
ZH
R[] T8
soksfoksfokeokekskeiokeiokekekekeoksoksokskoksokeskeokekekekeoksoksokskokskokekok /
void incr field(void) {
if (cur field= =SEC) {
curtime. sectt;
if (curtime. sec>59) {
curtime. sec=0;
}
}
if (cur field= =MIN) {
curtime. mint+t;
if (curtime. min>59) {
curtime. min=0;
}
}
if (cur field= =HOUR) {
curtime. hour++;
if (curtime. hour>23) {

curtime. hour=0;

}

/***************************>l<>l<>l<>l<>l<>l<>l<>l<************************
IhfE :putchar

FHIR B AChRUE putchar pREL, firth 777

e TN

IR [A] s W0 NBE 5 A
***********>l<>l<>l<>l<>l<>l<>l<>l<>l<>l<>l<>l<>l<>l<>l<>l<>l<>l<>l<>l<>l<>l<>l<>l<>l<************************/
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char putchar (char c) {
static unsigned char flag=0;
if(1flagl||c= =255) {
disp_cmd (DISP_HOME) ;
flag=0;
if (c= =255) {

return c;

}
if(flag= =16) {
disp_cmd (DISP_POS|DISP LINE2) ;
}
disp write(c);
while(disp read( )&DISP BUSY);
flagt+;
if (flag>=32) {flag=0} ;

return(c) ;

/ool
Ihfig:second tick

PR - BRI PAT — IR R BTN RE, I R) SR

40T

A EIR
skl ok /

void second tick(void) {

curtime. sect+; //R A 1
if (curtime. sec>59) { / /K A Y
curtime. sec=0;
crutime. min++; /75T 1
if (curtime.min>59) { / /R A H Y
curtime. min=0;
curtime. hour++; /NN 1
if (curtime. hour>23) { / /ARSI 2 75 H Y
curtime. hour=0;
}
}
}
if (!disp updata) { //Wf5 timeholder WA #f B
timeholder=curtime; / /BENHTI (]
disp updata=1; / /R R

}
}

55



T ESE I UK R R AT Tel: (020) 38730916 38730917 38730976 38730977  Fax:38730925

/xEFARkkkkkkk kRl okokokokok
Tfjfe; set _cursor
FHIR : WoR OGP, FEHDOARE B 1AL E
Z 4 :new_mode {7, BRFBOGCHRIN B AL
field  WoRJGhRIIALE
R[] T
kxRl kRl kR okokokok /
void set cursor (bit new mode, unsigned char field) {
unsigned char mask;
mask=DISP CNTL |DISP ON:
if (new mode) {
mask |=DISP_CURSOR;
}
disp cmd (mask) ;
if (field= =HOME) {
mask=DISP HOME;
Jelse{
mask=DISP POS|fieldpos[field-1];
}
disp cmd(mask) ;

/xEFARkkkkkkkk kR Rkl kokkokkok ok ok
Ifife: system tick

IR A O IR T IR S FE Y, B 50ms HEAE— e I 2%
ZH

ACIEW

skl kRl kokkokkokokok /
void system tick(void) interruptl{

static unsigned char second cnt=20;

TRO=0;

THO=RELOAD HIGH; //BEE R
TLO=RELOAD LOW;

TRO=1; / /I U 5E I
if (switch debounce) { /¥R B

switch debounce——;

}

if (!switch debounce) {

if (ISET) { /AR B A
switch debounce=DB VAL; / /B T B TE]
if(!set mode&&!disp updata) { //INRARIEEFRI

set mode=1; //HEN VB
set_mode to=TIMEOUT; //BEE S A I ]
cur_field=HOUR; [ [EFOChRE IR AL A
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set cursor (ON, HOUR) ; //AEREY AR
Jelse{

cur field++; / /A

if (cur_field>SEC) { / /R I A E
set_mode=0; / /B B B
set_mode to=0;
set_cursor (OFF, HOME) ; //EEREI A

Jelsed

set_cursor (ON, cur_field):; //J6hrfB8 F— &
set_mode to=TIMEOUT;

}
}
}
if (set mode&&!SELECT) { / /SRR R
set_mode to=TIMEOUT;
incr field( ); // P A Z A 1G
disp time( ); / /7RI TH]
}
}
if (!set_mode) { / /BB AT 1 I
second cnt— —; / /BB 1
if (!second cnt) { [/ IR 1R
second_cnt=20; /BB VA
second tick( );
}

}

10 EREIRER

IR ZAR N R GERI A i), SEA7 10 7 VR0 A0 e 4 0 AT 18 A B8 K 1 B ) 7R i B
A EREG . — HAEXMORAS P20 R BUER T 21 RN KRG A BLZE AN SEIE IR
PRI RGN IR TAE. SIEAIEHRFEARZ, W 1/0 waim, ST
RS AT B T TR ) buge AEIRBUZAT A, BHRAEIRIN RFEATEE o

VER—F Ry, IRZ B E WA G T I e i 88 . BT 100 i 8 A —AME R
e AT, AR SRS, WP AFIE AT D23 NSRRI B — S S ARA B
GO, REUK ANEA. Bort &g S AR BE 110, JEEE 110 € I 283 2w i
FE o X ECHRAF AR SR U 2R S 4 5 1) o (ELA 0042 R S8 RN . R TR — M RIEG b
RIS Pi1ips80C550 & 1452 i 23 i .

void wd init (unsigned prescale) {

WDL=0xFF; /AT AR R R e K
WDCON= (prescal e&0xE0) | 0x05; /) FE W 45 P05y 3 e 18 S s & T 10
wd_reload() ;

}

void wd reload(void) {
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FA=0; / /R
WPEED1=0xA5; /R T I —
WFEED2=0x5A; //EET I 0
EAZI; //}:F':Pljfﬁ

}

R AL, R TT AR B TR AT PRI R W (0 AR e AR . WERR I R SERE
PALE R HBATET, M RR BRI AT, A BERS 32 I 1 FR R (05 T 1A E I 45,
XIS, ARIAZAE WO e R R BN B T IRRE Y o SR AR R ST A W AT T 14
FEFY, T N AZ W AT IR 8, a8 B — 5 BRI, HITE TR . Wk
[LTL:RETIR

HI% 0-12

void main (void) {

. //¥UEA

for (;;) { // FAGINEERE P b
wd_reload( ); /BRI
PCON=0x80; //BE NS R B S v

}
}
void my ISR(void)interrupt 0{
static unsigned char int count=0; //HWrixkEit%

int_count++;

if (int count>MAXINTS) { //HWHIREE] T
int_count=0;
wd_reload( ); /BT M)
}
}

B TR E I 8% K R ALANIE R (0 B RALI EANF o WERAR R PP TR R =R T
Hells, VRDAZAESNES RAM A BT, BRAFRI & B ORI TG0 T I AN ZEHT a6 EATT.
R GUNAZFE A ] I R AF 38 AT I A A s

12 IRFRZEE

ARG NARYE ST RS B AR AL T3 B, ARIIFRFIATIER, (HUEHET]
M AMR AL AL, ARNAZ KO B2 AR RIYG I R . —Beokit, &I IR
R 2L RSB {E 8051 RZGLH AT AL fn] RAM (1) £ FH vty  IX PP &AL AR 7% Sl ik Ay
UFR G R X 5

YRGE IRPATAR I, ARG AR EE . RN, ki T B y)is
b, WERAEE X0, ok AT AR Gk . — BRI, PR SRS E
JSREEAR . H PRI AR 00 5R FF, A5 WIRixfE DX 7308 IR S AR Bl . AL H¢
B AN BE CCXFEMIME. X WAZ07E N RAM HORAFEII R R &, WAL E eI 3 S A QRS Hh s
MERE, XEREIRBIUEH startup. able ST LLESNT RAM AR AEEIR I R Gkt
WERAR I FR EALARAFAE SN RAM 1, AREEA T M) startup. abl T . B BRIAKS H
startup. abl it KA S HWIUAL A B RAM TR AR, 1A E 0 ZME8 RAM H 4L
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o WERARIOAR SN ARAFLE NS RAM A, TACAENEE RAM #5850 siAille, SRS

R IEE.
R AN A SR A ARSI 11
B3 0-13:

unsigned char xdata bootflag;

void main (void) {

if (bootflag!=0xAA) { /] RGIETRR D)

init_led(); //WIEA R
init_rtc(); //WIUEAL I Bh
init_hw(); //BEE 1/0 i
reset_queue () ; /SR E R
bootflag=0xAA; /R A Sk &
Jelse{
clear led(Q); //IE BN
}

}

X HBEE N EE RAM HH ORAF B I R SR UL, I AUBE L startup. ab1 SCAFLUAERFEF R
T BRI 1 2 A F A RN EEA R G0 AE I X BB startup. ab1 W1 R Fios:
FFE 0-14

: This file is part of the C-51 Compiler package
: Copyright (c¢) KEIL ELEKTRONIK GmbH and Keil Software, Inc.,
: 1990-1992

; STARTUP. A51:

This code is executed after processor reset
: To translate this file use A5l with the following invocation:
: Ab1 STARTUP. A51

: To link the modified STARTUP.OBJ file to your application use

: the following L51 invocation:

: L51 <your object file list>, STARTUP.OBJ <controls>

; User—defined Power—On Initialization of Memory

: With the following EQU statements the initialization of memory

: at processor reset can be defined:
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EXTRN DATA (bootflag)

: the absolute start—-address of IDATA memory is always 0

IDATALEN EQU 80H : the length of IDATA memory in bytes

XDATASTART EQU OH : the absolute start—address of XDATA
: memory

XDATALEN EQU OH : the length of XDATA memory in bytes

PDATASTART EQU OH : the absolute start—address of PDATA
; memory

PDATALEN EQU OH : the length of PDATA memory in bytes

: Notes: The IDATA space overlaps physically the DATA and BIT

areas of the 8051 CPU. At minimum the memory space
occupied from the C-51 run—time routines must be se

to zero.

t

: Reentrant Stack Initilization

; The following EQU statements define the stack pointer for

: reentrant functions and initialized it:
: Stack Space for reentrant functions in the SMALL model.
IBPSTACK EQU 0 ; set to 1 if small reentrant

IBPSTACKTOP  EQU OFFH+1 : set top of stack to highest

: Stack Space for reentrant functions in the LARGE model.

is used.

location+l.

XBPSTACK EQU 0 : set to 1 if large reentrant is used
XBPSTACKTOP  EQU OFFFFH+1 ; set top of stack to highest location+l.
: Stack Space for reentrant functions in the COMPACT model.

PBPSTACK EQU 0 : set to 1 if compact reentrant is used
PBPSTACKTOP  EQU OFFFFH+1 ; set top of stack to highest location+l.

; Page Definition for Using the Compact Model with 64 KByte xdata

: RAM

: The following EQU statements define the xdata page used for

: pdata variables. The EQU PPAGE must conform with the PPAGE

: control used in the linker invocation.
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PPAGEENABLE EQU O ; set to 1 if pdata object are used.

PPAGE EQU 0 : define PPAGE number.
NAME ?C_STARTUP
?C_CHISTARTUP SEGMENT CODE
?STACK SEGMENT IDATA
RSEG ?STACK
DS 1
EXTRN CODE (?C_START)
PUBLIC ?C_STARTUP
CSEG AT 0
?C_STARTUP: LJMP STARTUP1
RSEG ?C_C51STARTUP
STARTUP1:
MOV A, bootflag ; check if RAM is good
CJNE A, #OAAH, CLRMEM
SJMP CLRCOMP : RAM is good, clear only
: compiler owned locations
CLRMEM: : RAM was not good,

; zero it all
IF IDATALEN <> 0

MOV RO, #IDATALEN - 1
CLR A
IDATALOOP: MOV @RO, A
DJNZ RO, IDATALOOP
JMP CLRXDATA
ENDIF
CLRCOMP: CLR A ;. zero out compiler owned
; areas
MOV 20H, A
MOV RO, #3EH
L1: MOV @RO, A
INC RO
CJNE RO, #76H, L1
CLRXDATA:

IF XDATALEN <> 0
MOV DPTR, #XDATASTART
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MOV
IF (LOW (XDATALEN)) <>
MOV
ELSE
MOV
ENDIF
CLR
XDATALOOP : MOVX
INC
DJNZ
DJNZ
ENDIF

IF PDATALEN <> 0

MOV
MOV
CLR
MOVX
INC
DJNZ

PDATALOOP:

ENDIF

IF IBPSTACK <> 0
EXTRN DATA (?C_IBP)

MOV
ENDIF

IF XBPSTACK <> 0
EXTRN DATA (?C_XBP)
MOV
MOV
ENDIF

IF PBPSTACK <> 0
EXTRN DATA (?C_PBP)

MOV
ENDIF

IF PPAGEENABLE <> 0
MOV
ENDIF

MOV

R7, #LOW (XDATALEN)
0
R6, # (HIGH XDATALEN) +1

R6, #HIGH (XDATALEN)

A

@DPTR, A

DPTR

R7, XDATALOOP
R6, XDATALOOP

RO, #PDATASTART
R7, LOW (PDATALEN)
A

@RO, A

RO

R7, PDATALOOP

?C_1IBP, #LOW IBPSTACKTOP

?C_XBP, #HIGH XBPSTACKTOP
?C_XBP+1, #LOW XBPSTACKTOP

?C_PBP, #LOW PBPSTACKTOP

P2, #PPAGE

SP, #?STACK-1
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LJVMP 2C START
END
RS Shbs &, WERAR BTG, A4 L5 B e g FH 20 AR AP 661X o FEFP (0 B
A Ry AR B A Z0UAE P 7 AR ARG R IR A B 28 BR B b T G S B SO RN
BB A E AR B Y o IE IR WL, ik 20H K47 A8 &, 3EH 3 75H HAEAE X 04 %
T startup. ab1 PEHH SCHFUT T TR
TYPE BASE LENGTH RELOCATION SEGMENT NAME

xk k ok kk k DATAMEMORY % % % % % % %
REG  0000H 0008H  ABSOLUTE  “REG BANK 0”

DATA 0008H  0012H  UNIT ?DT?VARS
DATA 001AH  0001H  UNIT ?DT?PUTCHAR
001BH 0005H skk GAP skokok
DATA 0020H 0001H  BIT ADDR  ?C_LIB DBIT
BIT  0021H.0 0O0OOH. 5 UNIT ?BI?COINOP
BIT  0021H.5 0001H. 2 UNIT “BIT_GROUP”
0022H. 7 0000M. 1 skk GAP skokok
DATA 0023H  O001BH  UNIT ?DT?COINOP
DATA O003EH  OOOFH  UNIT ?C_LIB DATA
DATA 004DH  0029H  UNIT “DATA_GROUP”
IDATA 0076H  OO01EH  UNIT ?ID?COINOP
IDATA 0094H  0001H  UNIT ?STACK

Ty R ) A AR 11T AN FH 252 TR R L 22 A ), W s i 2 R A R AR
TEANES RAM H o 3X Y8R AR AN RAM (5 60T s WAt nl LLA] EEPROM 8% flash £7
280, XFES TN HE. H— RS RAM, K4 RAM Lt EEPROM ZLER, MAbPELsH:
B DG T I, RS AR AL A A BN RAM . R, RS
SENE I A AR AN SRAM H, Il NI FERE . 177 EEPROM WL —/MREAZ 34, A
RET AL IXAN SR . WA TR EAR AT 1B AN 480 X0, TR A DX R 5 001X A K8
MYREAE SR, AR B B R . SRR 2 O g, X RO R TAT T .

ANE KRRV, MARGER LS, AR GRETHPTIHE I A shbs
A, WA AR AR R, X SRR R GV T A I R S

13 45t

X —FE N T — L el gl DA IR AT TAE 7, AR AN 1R IX
o, X BB IRR— LRI, ZEADIEOUT, T LR RARE AR AR, RnT A
TRIACREAF vl 5 A BRI L T v B B IR TR], RN Z AT (172 2] LS i E 2
IKFo
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$EME 7 8051 H{FHC4FnC

1 4R

FE— SRR 2 A AEAN Gk i SR, AR R gah 5. k28
DU, IGRREIFREA] C i S IR U IS S AE — o X TR PRAR I T 8B4 TV 4 A C
R A, IFHAME SR C FE g B 5 IOV Gn A RS, ANTTORS A R 42 T )

2 EBMEMEHETE

AR IR C REP T, AR AR e P8 C B2, IXmie A C 72
Fe— ALY, 28, RUER AR R .

BRIV G it 5 PO A ) A 366 2 B At D 1) 2 A7 A A TR AR o AR AE T
TEGE 5 'S 1) R A [ AR S S BB HREL, MELAYEY . R D Re sk £0E 245 C iR
, JHEH C51 IS HUL AL, PIERIR P A AR G () v Be e A R T4 . T BARSs
RIS S R RR BAR 2R 5 F1 C 9 'S5 O R GIEA T3 B . U R IV 2 2 5 ) B SR C
2V gt g L L SR AR AR XU — AR, JE R AR BE 8 0 R 10 B30 Bk AT 2 s 70 M o

CgFET o, AR — DR R B A B ORI B . WA R A s, AR
HATAHN A1) (DATA, XDATA &5). filtul, fRAT— ARl Sk AR &, /R E
FEUIAE DATA Berhr, W RARA ek B i 3R 10, IR AT E AT TR WIAE CODE Berbre KB )R
AR i O A P AT R e B W LR . R TR 5, — AN DIREBCAE DATA X HpiE X
TIUA AL &

H% 0-1
: declare the code segment for the function
?PR?IDCNTL?IDCNTL SEGMENT CODE

; declare the data segment for local storage
: this segment is overlayable for linker optimization
; of memory usage
?DT?IDCNTL?IDCNTL SEGMENT DATA OVERLAYABLE
PUBLIC identl
PUBLIC ?identl1?BYTE
; define the layout of the local data segment
RSEG ?DT?IDCNTL?IDCNTL

?ident1?BYTE:
TEMP: DS 1
COUTNT: DS 1
VALT: DS 2
VAL2: DS 2
RSEG ?PR?IDCNTL?IDCNTL
identl: ... ; function code begins here

RET
DATAKSHE B AR 5 i BT G A2 e P AR B — b, SE R AR I T e 14 B
Hohito B o R R VPR AR AT e 0 M. BOAIXANENE, 21dent12BYTEBH 1432
R B AR ], AURCH RS AR, IXPERE AT P AE IR R
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3 WET St

A I BATIAY B AEAT B AR A 4R 0 I A R AR B 2SI ALSRAMZ J= . IA8051
RGEA THE TAEMTE DL AEIXFIE DL R, IS R IAEAT A 70 I T — 350, A5 )0 248051
A AN TE A b At W 2 e a5 0 ol g 3 S5088H 25 2K o TR 805 1A Z5f R AL B A A7 £E 1
MRS A SR ARANARAE G B I A 45 A8 S A o bk, Keil CnJRALEARTS & A8 & I A7 fifi il
i, pRARE MR R, I HILAI A 0x4050, HICE ANRERSAAR B4 8 7R 5N
B, SR AMRIASRESS E AL R (HE, N T AT EYILA AR &, ARw] DS O
Y at RIREHLE,

type [memory space] variable name at constant;

WRANSR S HhE (135, R bk $gn BE R IR 2 BOA R ko R B IR EL /B G 15
PRI K 73 BLLEDATABE R o TR — /N kb 1451 7«

unsigned char data byteval at 0x32;

KT at 05—/ BRIV D) RE L REIE I 25 T/ Ods A 45 58 A8 5 44 A AR IR Nt S+
FEAREA o BIARAEXDATABL A ik Ox45004b 45— M A Z5 A7 ds, VR 7T LU R 485 4
EREL R

unsigned char xdata inpreg at 0x4500;

DL AR BN B A7 1R I L Bl AR B 44 inpregih v L T, 244K, IR LAHIKeil
CHEHEM R e WHIFRO0-2[1F] T

AR FR E Huhk (AR ARG, AR AT AL SR TV . AR A3,
TR EENE  SCAEHEAN Htik (3% ] AR AL AR 1 S ik 2, (H i TAEACRS B, etk
TEGR PRI g e o RBARA — 256752, A E AT PR Sk, Am] DS 51140-3
(R T7 2
H% 0-2

void myfunc (void) {

unsigned char inpval;
inpval=inpreg: /) AT RN AT & —FER
inpval=XBYTE[0x4500];

if (inpreg & 0x40) { R¥EHIAFMEMRLE
}
1
F% 0-3
o AR MR =
MOV DPH, #HIGH mytable
MOV DPL, index

CLR A
MOVC A, @A+DPTR A

U MR 4 A B A B 8 0 ok SO R MO B T (LB, O
FLIAEE MBI, 0 4K T iz SUAESO00HSH . 535125 T ZEDATABL i
Lk

HFR 0-4
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o A B
CSEG AT 8000H
mytable: DB 1, 2, 3, 4, 5, 6, 7, 8
R AR E X
DSEG AT 70H
cur_field: DS 1
END ;

X7, — N2 3 2 B AR T o WERARAEAR I CARES Hh Hextern HIHH 73X
AR, AR AR A THEAT Sk . B TIXEMFE R LG, AR REE 0 AL IR
H

AT — 0T R GE AL W IR S5 RE e, R RAFE A T I ) e o DA B — A 0
Berbre WURARITA (0 W iR 5 R PR AR FICE 1K, AR — S BT e e AT g oK
BT AT P BT R P e AL AE IR A L, SXRN 45 38 R v B bk AR AR AR
H20-5

CSEG AT 023H

LJMP serial intr

Y o R e P o O M 55 R e A I e A A B

5% 0-6
R Xl EAT B
RSEG ?PR?serial intr?SERTAL
USING 0 ;AT 2 A7 240
serial intr: PUSH ACC ;PRSI
RETI

4 HEECFL Y

PBAREEIAT I ERAEARAE F CARRE R 58 1, an i FIBCDAY,, AR £ it 45 L0 R 4t 75 4 X
EEFHCSE AT 0%, AT S A i IS R) SR AR ™ kg 1) D g, FHCORGmFEA S ARDRRS:, kA B H
TG AL, AE R AN AN R A 3K /N 23 i AT AN R P B I ok A, SX AR A 4
I AT G 5 IR PP FICH 5 IR P i B K

25 FV 4 9 5 HORE PP BUTR 78 B Aa FIREAT 8 S, ORI g i e BORICRE e e . i
PR A BB G AT T A 3 R A, TSR 200 DR IR VI G A 177 FH Sk A 348 o 250 1) A7 ik X N C e £t
PIFAAED A — R R TR — N R T B CRE P R IRV S R 4, R BB 1B S 4L
FlF 0-7
» FIARAG B
?PR?clrmem?LOWLVL SEGMENT CODE
;4 R AR A
PUBLIC clrmem
 IXA BRSO R A TBCE AT AT AT b T
RSEG ?PR?c1rmem?LOWLVL
s skskssokekskkaskskskskoksokokokksokkskokkskoksksoksksoksksok ok oksksokoksoksksokkkokakskok ok ok

: Function: CLRMEM
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: Description: ViR HEERAMIX
; Parameters: G
; Returns: .
; Side Effects: G.
skl kRl okookok
clrmem: MOV RO, #7FH
CLR A
IDATALOOP: MOV @RO, A
DJNZ RO, IDATALOOP
RET
END
TG SCPE (A AR AR TR BRI . S A RE R B B — N B . ORI ARG X Y,
FTABLA TT A 2 PR XK PHAN TR A T RICS IR P w44 S e afe ds . LR 0-1:

BB T TRSEGHI B M o X R R A &+ Mamary Space Maming Gonventian
BT BOSCE A X AT AR . — BB o —
ARHE , SO A RS AR R g H AR ﬁ” jg
o 0T A5 2 5 1) D) e AL T & 220 [FoaTa 0
FEIBEFN] . Keil CTEPNFBRAMH AR S0 — ik
HOE B A AR AL . SR D e s E 34N #0-1

LA EZ MO, A7 Aif X AP K — D BRIABCRE oA 38
RIS MRS B FA R0 R,

Parameter Type
Paremetar # char, 1 byta pir int. 2 byle pir lang, float peneric pir
1 RT RE, R7 Rd, RT Ri.RZ R3
? R& R4, RS R4, RT R1, R2 R3
3 R R2, R3 NiA R R2, A3

*0-2

114 D) BE BR HCEAT B S HUE N A V) 0] X LE 37 A7 88 o 0 X OB B A FH I DR A7 A2 L e
TTHROEAETRE T, BAXEEFHETHNBALE &, N2 — ORI g i
(R 1o R YA 5 B I A I RAMAL 326 2 00D ) e R 50K A e 1) 27 A7 4, V9
D e B BCR AT IR Lo G A7 d W S X T 2RI 2 T3NSR E, FIR S ECK AR
BROAIAEfif 28 BU P EAT o
H% 0-8

; C code

// C R LG R ES ) R

bit devwait(unsigned char ticks, unsigned char xdata s*buf);

// invocation of assembly function
if (devwait(5, &outbuf)) {
bytes outt+t;

HI 0-9
AN T
s LEARRY B s B
?PR? devwait?LOWLVL SEGMENT CODE
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e
PUBLIC devwait
; IXAN BR BT A A T B AR AT AT Ty
RSEG ?PR? devwait?LOWLVL
s sksdkssokekskkaskokkskskokokok okl skskoksksoksksoksksok ok oksksoksksoksksokkkkakskok ok ok
: Function: devwait
; Description: Z5AFE N #R0%EH, [mAMRASAF R WP T AR & A 200 o e I 28 1
; At 5 AXDATARIE & sk
; Parameters: R7 — fFJCESERFIIAREL
; R4[RS — fFBCE 5 NHIXDATAIX Hihf:
; Returns: BEEUSIIRINIL, a3 [H]0
; Side Effects: none
s sksdkssokeksokaskokskskoksokskok skl skskoksksoksksokaksokokkoksksoksksoksokkskokakskok ok ok

~devwait: CLR TRO s BB E I 250

CLR TFO
MOV THO, #00
MOV TLO, #00
SETB TRO
JBC TFO, L1 s A bR
JB T1, L2 s ARSI S A A 2

L1: DJNZ R7, devwait ; WHnEygl
CLR C
CLR TRO ;AT I E R ER0
RET

L2: MOV DPH, R4 ; HUHEFEJBONDPTR
MOV DPL, R5
PUSH ACC
MOV A, P1 RS EILTPANAE /T
MOVX @DPTR, A
POP ACC
CLR TRO s AT I E R ER0
SETB C s WCEIR[EA
RET
END

T AR A R AT B A IR A ) IR [RI. AEX HE pR EOR [P] — N AR R
RIS TR PR 010, R T SR E B AR [

4 NI AR SR P, CH LM g ] [ Type Fogatere] Used
PUBAERKEK 20 B0 A ST 2320 7 LR 8 (Do e
JRIEI B4, 3R 0 B AT P 25 47 8% L2203 nsgred 1 RERT

SR 11 3 6 TR 1 3y ik R K A ke 2 47 [t A&7
KA A, R A R R 5 =
B B A BRECER A KA, fRuT L) %0-3

A THRAZIRTIX AN FF A7 4% o IXFEARILAN TG 2R B — A BORAFBUR B AS 5, A7 Al DXt SE n e
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T o DIrRE pR BN B i A0 BAT BT R AL SR 5 A7 4% o

5 WELC4wIKAT

A I, R R T AT TV G 1 5 K9 S, GO R F AT 45 B 0 I e SR AR ™
F& 837G, ABAR SUAS A B8 T G 1 35 K 2 5 4 SR e sl FH IV i 5 9 S I k. 84
fRa] LU I i 245 2 "asm 2E CARAS Hhad AL gAY .

5% 0-10

#tinclude <regbl. h>

extern unsigned char code newval[256];
void funcl (unsigned char param) {

unsigned char temp;

temp=newval [param] ;

temp*=2;

temp/=3;
f#pragma asm
MOV P1, R7 ; %ittemp™P 1%k
NOP ;

NOP

NOP

MOV P1, #0
#ipragma endasm
}

I PR AT IO sre IR, £E"asm” Fil"endasm” H (KA CHE #4552 761 1% Y - SRC
A WARARANIR B ST I, G PR AR ZBE A asm” Fl"endasm” P R ACRS . R EE L)
A G P A AN 2 G PR I ARG I U BN B T AR R H BRSO, A 2R R AR B 1R sre 3T
ISR/ TRE Y SRR G EC el oY L SN o T o 2 | AT RS (o3 g
FIF 0-11
: ASMEXAM. SRC generated from: ASMEXAM.C

$NOMOD51
NAME ASMEXAM

PO DATA  O80OH
P1  DATA  090H
P2 DATA  OAOH
P3  DATA  OBOH
TO  BIT OBOH.
AC  BIT ODOH.
T1 BIT OBOH.
EA  BIT 0AS8H.
IE  DATA  OA8H
RD  BIT OBOH.
ES  BIT 0AS8H. 4

~N U1 O

-3
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IP DATA  OBS8H

RI  BIT 098H. 0
INTO BIT OBOH. 2
CY BIT ODOH. 7
TT  BIT 098H. 1
INT1 BIT OBOH. 3
PS  BIT OBSH. 4
SP DATA  O08IH

OV BIT ODOH. 2

WR  BIT OBOH. 6
SBUF DATA  099H
PCON DATA  087H
SCON DATA  098H
TMOD DATA  089H
TCON DATA  088H
IEO BIT 088H. 1
IE1 BIT 088H. 3
B DATA  OFOH
ACC DATA  OEOH

ETO BIT 0A8H. 1
ET1 BIT 0A8H. 3
TFO BIT 088H. 5
TF1 BIT 088H. 7
RB8 BIT 098H. 2
THO DATA  O8CH

EX0 BIT 0A8H. 0
ITO BIT 088H. 0
TH1 DATA  O8DH

TB8 BIT 098H. 3
EX1 BIT 0A8H. 2
IT1 BIT 088H. 2
p BIT ODOH. 0
SMO  BIT 098H. 7

TLO DATA  O8AH
SMI  BIT 098H. 6
TL1 DATA  O8BH
SMZ2  BIT 098H.
PTO BIT OBSH.
PT1 BIT OBSH.
RSO BIT ODOH.
TRO BIT 088H.
RS1 BIT ODOH.
TR1 BIT 088H.
PX0 BIT OBSH.

S O xR W W = O
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PX1 BIT 0B8H. 2
DPH DATA  083H
DPL DATA  082H
REN BIT 098H.
RXD BIT 0BOH.
TXD BIT 0BOH.
FO  BIT ODOH.
PSW DATA  ODOH
?PR? funcl1?ASMEXAM SEGMENT CODE
EXTRN CODE (newval)

PUBLIC funcl

Ol = O

; #include <regbl.h>
: extern unsigned char code newval[256];

: void funcl (unsigned char param) {
RSEG  ?PR? funcl1?ASMEXAM
USING 0
_funcl:
:——— Variable ’param?00’ assigned to Register 'R7 ——-
; SOURCE LINE # 6

: unsigned char temp;

: temp=newval [param] ;
; SOURCE LINE # 9
MOV A, R7
MOV  DPTR, #newval
MOVC A, @A+DPTR
MOV R7,A
:——— Variable ’temp?01’ assigned to Register 'R7 ———
. temp*=2;
; SOURCE LINE # 10
ADD A, ACC
MOV R7, A
: temp/=3;
; SOURCE LINE # 11
MOV B, #03H
DIV AB
MOV R7, A

. Hpragma asm

MOV P1, R7 ; write the value of temp out
NOP ; allow for hardware delay
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NOP

NOP

MOV P1, #0 ; clear P1
: #pragma endasm
;)

; SOURCE LINE # 20

RET
; END OF funcl

END

EARRIT W, AE"asm™ 1 endasm AR A5 52 24t AOSRCICA e SRS, IXANSCAF
e, JERIIE R H bR SO 5 A e T PAT SO

6 ISR HRaE
TR 22 WA e v HRAR AR AT T s 255 PRIV G AR L 2 B 28 P e 2B B AR A3 T sy, DALtk
AT A P 2 o 55 BT AR o ) LG ey 20 35 D 100 H 0 o I e TR A U, Y
TS Pl SR 0 S A LT T BT e O F AL R BEAS 2 o FRAAE T SR 28 TR i AhAr]
P 5 WL gn ARG AT O 35 9 'S MO FR P 8 ik 2w 128 I 7= AR AR L — T, AT i e &k
Wz RO ORI I H IR I8 BE RN R AR LG I it
X T S EEIAE B AE Ay -V it 2 CIR T R ke it ik 3REG IR — NIk HE. Keil C
Y A P — NS HAE AR B SO I m AR, X ey g AR A ] F AB 1 4 R JF R e A
Puidlz . X E g e 78 B AR SO 2 — R o 3XMMB0E BRI s w6 = AR R 2 A
M EAT S, XL AT UR AR AT 04, AR5 FHEE XS AR AT 2 BE AT E 42 .
PRZEAET, IRA DR AR T 0, IR A A 4l T . (1
A IS L EAE M o B/ — AN 55 VRR el FEACRS B e AL 38, YRR B AR, K
o ZEVFEDPTRIR T o FRATTF 51 LAAT I B RGE 451
B 0-12
char code bcdmap[60][2]={
7007, 7017, 027, 703", "04”, "05". 06", "07”, "08”. "09”.
07 117 127, 718, T4, 715 7167, P17, 7187, 7197
907, 7217, 7927, 7937, "o4”. "957. 96", "27". "28". "99”
307, 7317, 7327, 7337, 7347, "357. 36", "37", "38". "39”.
A, 741, 7427, 743, 7447, 7457, 7467, "AT”. 748", 7497
507, 7517, ”527. 537, "54”. "557. "56”. "57". "58”. "59”
I
void disp time(void) {
static char time str[32]="TIME OF DAY IS: XX:XX:XX ”;
unsigned char i;
time str[T HOURT]=bcdmap[timeholder. hour][0];
time str[T HOUR]=bcdmap[timeholder. hour][1];
time str[T MINT]=bcdmap[timeholder.min] [0];
time str[T MIN]=bcdmap[timeholder.min][1];
time str[T SECT]=bcdmap[timeholder. sec][0];
time str[T SEC]=bcdmap[timeholder. sec][1];
putchar (0xFF) ;
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for (i=0; i<32; i++) {
putchar (time strlil);
}
disp _update=0;  // 5 G Hbr &AL
}

IEWAR PTG B bedmap f 451204775, PU R — A7 il Do S s . i
ARG, RNAFBHIE A6 F 2N, RATR G BX AL M IEHE,  FRnEEN
BARHImEs . NI YR R4 1S 2 Sk gm AR .

H0-13
: time str[T HOURT]=bcdmap[timeholder. hour][0];
; SOURCE LINE # 214

MOV A, timeholder

ADD A, ACC

ADD A, #LOW bcdmap

MOV DPL, A

CLR A

ADDC A, #HIGH bcdmap

MOV DPH, A

CLR A

MOVC A, @A+DPTR

MOV time str?42+010H, A

KBACVE AR P B T 6K, R AT LA B4 14 7 2L AR {Ebedmap (R bk Eon 1
Mt a, oA fE2RDPTRAPAS 208 Btk o —Fh {740 - bk B (1) 7 2 A T3 A AR B
(R AR 00, XA I T ANk g o] LR e N I B 2047 Sk wladad Ak — A
AN GRARRE ST (ILER0-14),  FFAEE AR (R CRE PP SO R S . Sk i)
WIEW RO ZE 4 T o BAECSU A & — N A A B I be dmap

HIE 0-14

CSEG AT 0400H
bedmap: DB 70,70

DB’0 ,’1

DB 0,2

DB’5 ,’7

DB’5 ,’8

DB’5 ,’9

END
PP g AR AT T I S0k =X, W 0-15:
5 0-15

: time str[T HOURT]=bcdmap[timeholder. hour] [0];
; SOURCE LINE # 214
MOV A, timeholder
ADD A, ACC
MOV DPL, A
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MOV DPH, #HIGH bcdmap

MOVC A, @A+DPTR

MOV time str?42+010H, A

TR F— M7 VAR BN b B 3, 1TAMRAS A s il AHELZ R, 55 M s
1R T B8N A3 RN 24 F A Al s i) o SRR B H 2R B, AR RS
T o AHAE, HARE H RS ], A e SR B S IR R AN D RE B, AR
Feh e 6 XA LUK ARSI B . Dy RE BARHS W31 22 0-16:

FIF 0-16

getbed: ADD A, ACC
MOV DPL, A
MOV DPH, #HIGH bcdmap
MOVC A, @A+DPTR
RET

: time str[T HOURT]=bcdmap[timeholder. hour] [0];
; SOURCE LINE # 214
MOV A, timeholder
LCALL getbcd
MOV time str?42+010H, A

“getbed DI AE A BRI E disp_time" BRI BL P, XL, AU disp_time”BRERE
WHE .

b T REATOUAG, 3B W] LIRSS B SO REAT IR T T R g A A LD S AN S T
RE o BATIAER — T Ay e 5, P s — B o A o A0 T R 254
€ SR .

typedef struct

unsigned char hour, min, sec;

} timestruct;

SR TP R L 3N FRATE T G RS O 45 R R ) SRR,

HIH 0-17

; timeholder=curtime;

; SOURCE LINE # 327

MOV RO, #LOW timeholder
MOV R4, #HIGH timeholder
MOV Rb, #04H

MOV R3, #04H

MOV R2, #HIGH curtime
MOV R1, #LOW curtime

MOV R6, #00H

MOV R7, #03H

LCALL ?C COPY

X BARH 7 EE16A AL PR AL 1A 5 A7 G 250, 106 C_COPY F i ] S 4K 2: 701
AEBRFIN, A R TR, X IRA T AR A M B, IR AT AT T
Tl

HI% 0-18

: timeholder=curtime;
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; SOURCE LINE # 327
MOV timeholder, curtime
MOV timeholder+l, curtime+l
MOV timeholder+2, curtime+2
XA [ AT LSS B LT A, A 226 A B SR 6 A 5 A ) o
G 4 1B R G A QR S8 (R 43 38 AR 7 1) P A A 23 ), LA A P CoR AT 7 it T R B
IO T, AR B 2845 2 ARG Gt ey T4 14 PO QR IS A 5 022 1T v 2K

1 HEZ R

R, T BMARXRENHWION 2 TN KR, —BORUE RS BB
Wr, JFHASKCE A RS XFERIE I WAL — ML SESE . fETntel 805114k
a7 —Mod i kY 7e 3 RIS e 2 U ik e IR TR EER T SE LR R T 5
BEE AT WL G, SRR 18 B8 BN d i G S R T v BN R IR Se L, JF HAE
JE G WSS 200 LI R IR R S5 R A RE e . RIS — M1

HZR 0-19
PUSH IE s DR HTTE
MOV TE, #LVL2INTS ; fife-Wistg A2 b
CALL DUMMY LBL  ; {4 RETI
. s TR SRR
POP IE . W IE
RET

DUMMY LBL: RETI
JRERAR (T A EOEIRAT TERPIRES o SRR TRIEHL, A Il se 48 20 v
WAL RE, ARSI FONRETIHE 4,  AVFRELE™ A= rh i

IX ALk A A o BB IPICs (programmable inter: ;E:I“’;lw] f:r”;'r“‘; 7
WKL ST 2 o BB N A AR AN 2 % TSRS H IKfr Z44 F i S [T Etarmal termupt | I
1% T 10T JE LRI, 3t — MR A 6K A A2 T L T fi
/[\EP[i:ﬁﬁ]Kﬁ E E‘H@/ﬁﬁﬂ‘:g& . 4 (highast] Extarnal Inbarrupt

WERRGERFA WA A O BikiR
IR SE R R 0-47R, ARG T 25/ R AL
R
FE AT T UE B 738, IR ST A I S ISR IE)
BriE, HAVPE g n b, 84T RS #0-4
T Hp L RE ARV I 2% LR ORI AN R Wr0 o 1 AR s W0 1) FR T Je i die i 2 01
WAl SE AR, B AT B IR S5 R P L AU )
TEATARARE P H D 200K 3 I 25 O IR T A A6 G oA 0, 3L i v T R D S 4 vl ik
BN XMW 1IR3, RTINS AR PR E W B
HI2& 0-20
EX1 MASK EQU 99H ; AVFHAT W, i iwr, AT o
SER_MASK EQU 89H ; suiFemf#s1iibr, Ao
T1 MASK EQU 81H ; fUFAMET K0
BLAE, £E A W7 R 45 F2 P Il EAR S
HI 0-21
?PR?EXT1?LOWLVL SEGMENT CODE
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EXT1: PUSH IE ; TRAEIE(E
MOV IE, #EX1 MASK ; AHGEHATCIRWT, sehfas 1R, A0
CALL DUMMY EX1 : fh RETI
LCALL exl isr s OIS S 5 1) W7 I 45 R 7
POP IE ; W IE
RET

DUMMY_EX1: RETI

?PPR?SINTR?LOWLVL SEGMENT CODE

SINTR: PUSH IE ; TRAEIE(H
MOV IE, #SER MASK ; flifEsEmf#s1 i, AMEH o
CALL DUMMY SER . 4 RETI
LCALL ser isr ; HCARS G 5 1) b W7 I 45 R 7
POP IE ; WHE IE
RET

DUMMY_SER: RETI

?PR?TMR1?LOWLVL SEGMENT CODE

TMR1 : PUSH IE ; TRAEIE(H
MOV IE, #T1 MASK ; {fifE4MERH WO
CALL DUMMY T1 : fh RETI
LCALL tmrl isr ; HCARS G 5 1) W7 I 45 727
POP IE ; WHE IE
RET

DUMMY T1:  RETI
A SRR g AR A R GO B I D BEREAT 197 e . RN T BLANRD ) e IE 2 I C
1P

8 BfFFial

A, A EERAT AT 55 T2 B I TR K, 3K SO AR DA 20 PV S K SE B, 1 1) PR A
T BE R B — PSP S . BOX PG DL, — Pt ] B 7 VR LR AR R X o B4R 4
Wt XA I G A RAR KT8, A AR Ny, I P R %, A TR M
WHUE, BATMRE S TR .

BT URTE 5 T 1% — 2 I PP far s s, 9 b — A R e i M g HE 9 DL 100K Hz [ 38 e it
ATRANE o BEALEHE 2 WA — S 2us R IAME S, AR5 &9 2 A 3us AR A, FLE I T1
BEAK. B o-1
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—BH Preface 5 ——Dals Vald —

=]
gargid | o | 4| 2|3 4|5

K0-1
RGN B 12MHz, T LLER 4 F N Lus, A CHE S ARMECRUERT 32, BT A 25T i
HE o REIRIE S Bt il R 71 Bds F e L BIRAL [ AR ARE . Ry LA 26 0-22:
HIF 0-22
Ry U

: void sendbyte (unsigned char):

?PR?_sendbyte?SYS_10 SEGMENT CODE
?DT?_sendbyte?SYS_I0 SEGMENT DATA OVERLAYABLE

PUBLIC sendbyte

PUBLIC ?_sendbyte?BYTE

RSEG ?DT?_sendbyte?SYS 10
? sendbyte?BYTE:

BITCNT: DS 1
RSEG ?PR? sendbyte?SYS 10
~sendbyte:  PUSH ACC o DRAE B s
MOV BITCNT, #8 ; AKiESHyds
MOV A, R7 ;RIS
RLC A G £t VAU, SR T
LOOPSTRT:  JC  SETHIGH 2, 9 HhiNE
SETB T1 1, 0
CLR T1 ;11
RLC A 1, 2 1320 — {7 Hdk
NOP 1, 4
NOP 1, 5
NOP 1, 6

DJNZ BITCNT, LOOPSTRT; 2, 7

R
iy
X5
e
ot
"

SETHIGH: SETB T1 : 1, 0
CLR T1 ;11
SETB T1 o1, 2 HdRATE L
RLC A ;1,3 9EIT A e
NOP o1, 4
CLR Tl 1, b IEkREH
DJNZ BITCNT, LOOPSTRT; 2, 7 75 Ki%ksgke
POP  ACC s I BRINAs
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RET

END

ATLAE R, BEACTR2 5 A 182 AT I ifa 2 J 01O 21 5 BT i #6042 015
RELOANR A B AL LA A ORI A0 R9) . FRIEFENIB ST 2 TF U TH G R R,
FEIX B IAEFE TR E RS UWENZHRR S, AIRIIEI A IS KN, AR
I PRAUEIX P 2% 7 S Pt 2 PRI TR 2 —FERK, 3] T8 3 A FHNOPHE 4R P-Af o

ARG IR AZ I AR, LR SR DUAT . (H2, BAEIRIFAE ™ A
Ty BT, T 2R IX AN | S ABOAN 3] LA TOOKHzZ F AT BEAT KA o I I A7 06 20 24
B/ E TN By ez NS I N3 4 0 €)Y e RN I e G T T - U E DR 2
S8 B ) d L R

AR 2R A28, RN AR AT FEIT TR), AT e 3 s i
HIF 0-23
?PR? sendbyte?SYS 10 SEGMENT CODE
?DT? sendbyte?SYS 10 SEGMENT DATA OVERLAYABLE
?BI? sendbyte?SYS 10 SEGMENT BIT OVERLAYABLE

PUBLIC sendbyte
PUBLIC ? sendbyte?BYTE
PUBLIC ? sendbyte?BIT

RSEG ?DT?_sendbyte?SYS_I0
? sendbyte?BYTE:
BITCNT: DS 1
DELVAL: DS 1

RSEG ?BI? sendbyte?SYS 10
? sendbyte?BIT:

ODD: DBIT 1

RSEG ?PR?_sendbyte?SYS 10

_sendbyte: PUSH ACC s RIS

MOV BITCNT, #8 s R IESA

CLR C

MOV A, R5 s PRI GERT ) BI%L

CLR ODD s RER A AL

JNB ACC.0, P EVEN

SETB ODD ; RERT AT EL

DEC ACC s OHBRER AR, JRE AR
P _EVEN: SUBB A, #4 s Pk 2 AT THIAA F TR 4 B

RR A ; BR2, 1RBIPTFRHATDINZ s %L

MOV DELVAL, A

MOV R5, A
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JNB ODD, SEND_EVEN

SEND _ODD: MOV A, R7
RLC A

LOOP_ODD: JC SETHIGH O
SETB Tl
CLR T1
RLC A
NOP
NOP
MOV R5, DELVAL
DJNZ R5, $
NOP

DJNZ BITCNT, LOOP_ODD ;

SETHIGH_O: SETB T1
CLR T1
SETB Tl
RLC A
NOP
MOV R5, DELVAL
DJNZ R5, $
CLR T1

DJNZ BITCNT, LOOP_ODD ;
VSR Y

POP ACC
RET

SEND_EVEN: MOV A, R7
RLC A

LOOP_EVEN: JC SETHIGH E
SETB Tl
CLR T1
RLC A
MOV R5, DELVAL
DJNZ R5, $
NOP
NOP

DJNZ BITCNT, LOOP_EVEN ;

SETHIGH_E: SETB T1
CLR T1
SETB T1

S I N I R e R e R = R N

— DN DN —

— = DN DN = = = DN

AT
i Vi

9 fer I K e

A

© 0 O B~ W DN = O

o
P
iy
ﬁ
=
b
%

A

O O B W NN = O

. 9 THERETH
2, 11 e Asse

i S R e
s BRGEI AL

;9 deriul
0

1

2 T

4

~N O

2, 10 Hdlife 7 Asse
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RLC A o1, 3 F—{v

MOV R5, DELVAL 2, 5

DJNZ R5, $ 02, 7

CLR T1 o1, 8 JHAEHNH

DJNZ BITCNT, LOOP EVEN ; 2, 10 Hflije 5 Aiksete
POP ACC ; WE BN

RET

END

PR SE A T B I ) R B A A R o SRR PUEDINZ AT R BRATT R A
ISP AR EA BT TV AR AT U (R Eika, Ar8oms), T I ER2A3 2 7 2 ATDINZ )
RHC (DINZESEFEP N2 D . I D g R ) die/INE IS by 61N 4 34 o

BUEAR A AECH B B, RSB AR R T, oo SR

9 #if

XFE R T gwis 5 ERRIF R PR A AT EARIIER . & gaE 5 vl iR
fn IR R S I P AR, X FEA UL IR AN TT LUECRN g 45 A kA, 1 gm i fe e
SE L i R E AN RE R A
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FHE RFEIAK

1 4R

UK AR G BAT A4 W nT STk, A4 1ty R 1R 52 2RI by R 1 i
AR GEHEPCHORT I ) EHLN ] BN A%, XL RG] UR T A A ATt fets
AL P AREAT s AT R ASURGEAE H s B s T AT I, X ERE 2
FERI, ARAFAEHIICE . FEAR AR I 5] 2 SRAR ™ A% )38 70 AN BEAL T 2D 3s AT,
FEAERIORE P Ia AT B AL o XTI I bR 14 ¥ 28 Ge 1A VA X S TR e o

PUIRA R RGN R I8, R I EMA R . XERRRIXTE, R it
APHRAIR RS DL T i

2 BIERGRTREBIIFR

FEAR RGBT B WERRI AR GRS U I35, 40 VRS R 1R I ity AR K (05
o FATAr LR SR AT DR AR e AU, B — R AT/0 0 R Ry
FEANTR] R RAT B BN R P RS AR IR A o XM VA R fUE B IS s ZE R BE A, fH
WA LU R GERR Y e B R mr it s aicdar il B, 38 T DA alE B A7
FECERAMA, SRR P AT S8 R P oK L8 .

AEVRAEATHAEREE R, A T/01E 0 MU I iR 2 . AEAR BT RS I
(B BN 1% 25 B IXEE T, JFEAT & Al AR T RE IR, 9 IRAEPCBAR A1 2 Jm 3 Al 25 ot i
o, HIXIIRN Z 2 HERR T K2 B . FHPCBARHEAT IS, IRT RE A EBRE
BT IS . AR 5E M TICE, R IR 7 (R, (HAZ IR
ARGAGRN,  BTLANAZ A S U AE B XA 2 TR 3 B R 34T

FEBATICEAG OL T BEAT P AT A AR AR DA AT I B AR BRI AR IR R SR
AR, WERRXT RGAE AR A S5 IR TRRIEE, BT DLRHELE A2 e rie
I ha A . ORI T VBRI ), Rt i BLAEIXSe i 7 I ki g, RIS S
Wi oR, BT HEL/ORE K.

3 EAAERKImO

PE A TCE I BEAT YK ) A7 RA ) — b T B atl o ) ik 1 i oy cdls o — ok, 31X
LRSS R ST, WP IEAT R AR, AR AR i o B
TH, BAT R B AR ,  EE AR AR B RN S . TxF80515k
PORBE T — G — A #AT H, XMW AT ] . W RARA AN 83 AT E
Mz 2 T, AL IR 2 5200 1E A .

AR FH10AN G AL [ PCA IR E A (R e, R AT ko 25t T AR B A T L&
B S34b, 1AM e 2 ORI IX A2 PR A RS 2 U AR R e 3R, T HLes A —
U B 42 T i)

WG 38 TR 2856 ] (R B SR AN 9 HH 2 R AT R RS . WX LiTign] LUE
t, EBATE T IR SEN N B R ARG S, B 2 R EHRAT DR E RS NI . IR AR
BAEIEA G0 AT P 1, A e b Wk AT B Sl R 22 i X e ) U A A B
Uity 1% H
H% 0-1
#tinclude <regbl.h>
#include <intrins.h>

#ifndef NULL
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#tdefine NULL ((void *) OL)
ftendif

#tdefine DB _MAXSIZE 0x20

unsigned char db head, db tail, db buffer[DB MAXSIZE];
[Hfkkrrkikkk ik kbl kol koo koo
Function: debug init
Description: ¥ HAT HBCE A IR, L X FRE A0
Parameters: JG
Returns: G
skl kol koo kdokokok /
void debug init (void) f{

SCON=0x90; i HJ HR AT THAE 2

db_head=db_tail=0;

ES=1;

/xxERRkkkkkk kRl kR
Function: debug insert
Description: JEFTFR [a] A X 4% D3 22 pi X b
Parameters: base — 8%, F8 M ZHE DU 1Sk Hutik
size — JTEHE DIEAR MR

Returns: G
skl kK
void debug insert (unsigned char data *base, unsigned char size) {

bit sendit=0; // Fri&ifi, FRUZMEIAT PTG

unsigned char i=0;

if (Isize || base==NULL) { return; }//WRSHEUE A%

if (db_tail==db head)

sendit=1;

}

while (db tail!=db head && i<size) {// MZEF XA 20 H B X A koG Edis i,

/] BEAT L

db buffer[db taill=basel[i]; // VU
it
db_tail++; // BERE
if (db_tail==DB MAXSIZE) A{ // FEE A H Y
db_tail=0;
}
}
if (sendit) { /] R EAR R — AN

SBUF=db_buffer[db head];
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}

/xEFRkkkkkk kR Rk kRl kR

Function: debug output

Description: HATHHEBIIRSSFEY, HIMZZmPIX SkIast, WA LIRHATS R
FREHH R — AN

Parameters: JG

Returns: G

skl k

void debug output(void) interrupt 4 {

RI=0;
if (_testbit (TI))
db_head++;
if (db_head==DB MAXSIZE) { // &N EH

db_head=0;
}
if (db_head!=db tail)
SBUF=db_buffer[db head]; // ik F AN
}
}
}

W 3 18 FH ) B R B B P N 2 b X, D RE ek A A S — AN R I AR 6 1 L
Wi, AL — AT A R W B L IR . R DB X T, e X 1 R R
T A S R T o R T LUK 35 RAMT) A /N 75 A 36 TR s 1) 22 /0 U 48 28 b X 1R K
SEATE R S I B R G AT AMETRAM, R S0 8 X R AT P SRAM A o I PR T — kA%
R A .

4 {FFHMonitor-51

FEEmHg, AT RGREA E MR B H 5, A BB S N8, xAff
BRGME H A — MNMAEBAE A o IXFEML I A 2 R v] LU — AT FL 1118051
FRFAEARAD B X o XSRS AN (4% e, ZiE, e S EPROMAHII R .

WHRAR M R Z e ) AR X 5 N EH, RN 1% % RS F Keil C51 [ 5 I 344
Monitor-51. IXAFE/F AVIRAE H bt s T AR AR IIRE . &2 SRR X 3\ 18
5 R BB B, 38 {5 B HOR @ i B AT OORIPCIEAT AR « IREEPCIZAT ) 4b— )P
MON51. EXE, IXAMFEFFAE AR HAMEFIPCZ Al 32 11, IXFERiM MG T — G5 E .

SRR A AR TT LB B0 SN E i BT U AT N 28 . AR AT LAY & SFRsIFIIRAR, 2%
REARIGARES, IOAHTIOARES . ARIETT LUIIAWT A MR R G, R LA IE AT IR
MIREST . BT XSS IR AT $2 2 PRI R Go b 25T LLKHARAYS X 3047 5 44

WLFR P TR A SRAM R4 b, I W B A X NIB AT, (HIXFERIE, Rt A RE
VB, ST, MUK N 2E . Monitor—5 LR — A ER AT LR — AN 2 I 2,
[FE I 7 FH T 281657719 (1) A QRS 2% [H) R 256 715 R XDATAIX

PR P Moni tor-51 install. ab1 CHRIENARIN RS . MR RGMIF N 11, 059MHz
I, B BEE HAT DB RE R A 9600, Ih AR H 3048 H hE800OH LA L (it vh 7 1] B AR . 4l
FARAALXHE, o LA Stinstall. ab1 SO Sk 1) BOR AT 3 . XHTPC_E I 3442 ]
LA, X AN T
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5 FIA /05 O ITIER

W ARASREAS ] AR AT VO ke 1, AR AT ORI 20 32 i T/0 VAT R . $E1/0 11
BFERAIE, BUFasp i — AN bl . BAR D] DLk B — 2628 S K B R R S8
PAT Rl B BRAR R 7 VR R Al FH AN 5 LA R — I TR) s — /540 o IR 5 | &2 FILED
b, RGOS, BeAk, ARt nT DU R A

B IR 2 RGBT b 5 R BaREs . — ek, — A5k Box R401E
TEPAT, SIHE DL — 2 R AT RS, R RS A X AN 51 I DA 8 R4 TAEIER . —
G R BRFEy Qa7 i e — SEFE P IEE SR A N & o IR AT UE 25 A7 2R I Y 2
RAIEFN G E, SREREFIE NSRRI LSS I B R i i R P 1B AT R I o kil
JiH O E BN IR RS P AT RS IRES I E T o R P I S — B — B kAT, X
AETUREAT IS, X RS H AT VAT AN A 1

WHERARA E BT AP AT T, AR TR g O RE R AT Ok
BT ACK I AT W . R B AT T S AR AT DURTTE PR AR S AT I
KRB

6 {£FICE

8051 HIMEL AT AR IFRA IR S, K IEAX IR A MO8, R TXITmHE
AT o FRATRERS —LE 2L T — L3

B XRKE AT O B ACRD B HI " debug B IUHEAT PR 16 X TR 5 T 4 Ml
HAMCEE, QORI SRR AT U7 1), S, ZiAEV g N "ob jec textend" 2
o IXHERGAE R LA H AR SO L P 2R IR A] AT SCPE AR AN TR Lo WERANK R
W ARAEE A BIRRAGECRE, e — LB R 5 I G .

TERGET ZAETICERS, BRI R B . XSO E A7 B s AR e dh i A< as 17 8L
LADG L AR I R I8 4T . ARIRI R GEA AME Ak, JF HARSMISAT 58 et 14
B, XU L AR ISATRE P (010, FEP R AN SRR G TAE T I
AR DA R AR YR, SRATIAE R A B IR, U baud R O AE T .

[RIRE, RIS T LA RE ()T F0As 1) S AL DI e, 3l A 4o - 0 22 Rk

WA MEIT E N SRR G, 200 AR AU s i, s bisir,
I BRI B 5 1B AT, eATIE e i I R W, A I 4 R e R T R AR KA
JIT LA ) IR A B B DS PR T )M SE IR 4 o TN T INPAR AR P2 B i it AL A R N4 P T

U SR ARARE S A, BRIl A BR R G b DX R o AR 22 11 2 17 A7 AL 16K
FII28KFEREAZE T X o IR LEG b XA RAT IR 2, TR E IO, ST, A0 ECasAIE
5 A A A S AT . D ATIXLe R, TRUABLARSE M R B, IXFEERER G2 b X 1)
THREAR 2 T2 T

7 48

A8 07 38 2 0 R GEEA T M AN B B A 200 i o AR ARAEREAT R G IR AN 2 5
MG ELAS o VR T RE BB 17 B A BT ELAR I AE A IR e, 5 — 63 Ah 3 1F
(HIEEPROM) HEATHEHIMI RS, WER D, WRME 9%, XA, RN %08 sl s sk Il e
LB IRAT R

XFA T — SR TREHEA T PR i (RS 7 75 0 — p X SE R R b 2 2B 1 &R
SRR R NP A L2, BEZ 2R ELK, BAIAELIRIGIE T 1. RBARE A
(155 LR AN IR R e 0 7 v o
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ERE FHIARS

1 4R

R BT B S I PR G () — L2 e, LR R AR AT OG, e — LA
(PR a7 S SN S AU T o7 a7 S R B AT o el o 7oy AR IR PR S T s AR n e
R A ERAE . BAFRTHE R R PR P 4 L.

2 PERERFNET R

R AR A R GUEHE TR AT 5 BAC BE A FEAS 10, AR AR 2 g2 IR K R 4¢
SR R T (05 EORSEMCEAR 4 W, 32 R K S We 2 3K 7 ZER % 18 P THT ) 1)
A, S RURRAR GO ANAG S AR PIE R Se N BE 2 B, R SR AEAR J 10 I 1) 9 A7 L
BN, AT R W5 30, ANVERR G 2R, BRI L W iR e 2
18—, 5 RRERIE AR RS S AR 20, WERE LRI/ 1048 2 YRR
Ak, s kA AT .

ALERGHR AN, 1 HE ELEREN AR 2. XA 2% & L 7E Al
A2 R 5 I F B B o0 G ) Sy AR B (59 o S A U A A 250 IX S A
WENLASE S . 2017, A D HEHLE TR GO S RS SRR 15 S 34T A, )
I S E W L CPUIR I R AR B 3K, BAR — & 8T & AL/ 90 45 A
PN 2R — A i SR A 5 ANt R GG At 2 ARK 2, 1 25 R AR K A5 5 T e X
HILAE AR K I SE I o A ] LA SE RN R G e B %5 18

MIRYGE TRANBII e LG, NP EPE QTS S5 INEBAS . ARG S
BEAT AN, AR B A A5 T B LR B S _E, AR PR i ) S ik R
MR M 0T AW EORAN R S S i R B S R A A B .
BT B FNIE . BEEDPTRAT E AR ], MG 535 2/ & EZ AN ], HE 51
AHIFIS ALt 28, YU TR SRR, 3 PREJENFE SR ERHE. R4
55 R PRI 1000090, I — M SR PR AT — Ik, MRS A S B A A
FRBRL b, 0 AME SRR B B AR T R . —BR, AR E
T IR R, 55 I WA L AR B A T3 A P i

X 5 BEAT AW AR AN RS DURBCR R 5. R A 52 N, B4
10Hz (A WMERFHE T, AT DRI T/0%F, AT fbd 1 R gL L
I, 1OHz ) 2 ¥4 A< B g AR B W A At 0 il o P 12 VA 5 P A S I8 o I B 7
Mo

AW ARARARR 70 L S AT PR 53k P AAEE I a8 h b il (H
PRAF IR IR A AR A AR R . EAMRTT DU RO 5 BEAT S A TR I E F . XM
R RS RGP MER K . WERARI R G T A (i i, IS A X Ak A AN AR
If o XMEOLE, EHOAE S EEREEMEIX . HEEK), Sl E SR BN RO L,
RN I ERI T

AR H 2 mT DU A A A fan A i A Z R0 SE 4. AT E A%
FIINTOMIINTL, ARt w] DU L& 5 5 | IR AN S rp W i 3 A E i . 80510 w7
(i W SE I SEARAE IR o 53 SRR AR S ARARARNR A5 5, B NE RS rP I N AR PRS0 AN 22
EpEHA Do NS ZRMER il ik et B

3 P AR E
8051 ISN I S FFMTFI R 73, — I L L — MR o AR B
BESTFE T IV e
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3.1 EBFfhA& T
P Al 7 QLU AR, AR BREASAEAN R 2 B A W b W LI, 4 5 | AP A AR
ﬁ@ﬁ*% WA S NLLH0, —ADNREXAE KL, RS BERR, B2 Wk
AT5E I HIRET IR 2R M2 J5 o (HUE IR ANAE 5 — BEONAK, A —E ik b, 4%
X*MW%%%@T*%W% i A — B 8] Ja AR 5 e it s R A X R G o 3K
PR I WEIAT T 20, BT FE I [a] b PO ) A AR 2 0 IX I A ad vl 7 =X

3.2 WiAMA AN

A T T | E S o 1) AR AR A B Ak e T o A B BR R AN HE A A v 5 |
L, AR —NEA DR U, RS N AR A I 30 5 | A AR
il T o G THT TR B I HSRE, 3 b 7 v FH 0 SR R W R S TR B A R T R 25 4 R —
BEW ) 2 J5 A BB 5 RN G O, A A R B A 2l R e W7 AR AR &
AN R A T A

BT WSS R I, VRO AR A ik A T IS S B Kt 1 b R SR A S AN T B R
PRGBS o o 2 RIS, IX PS5 — el SC B B K = A, Xt
BT AR A A A 50% IS S (R S 1 — g m i, 59— ), g
S, BB A AR TP, SRR AR EL R a4 T W 2 R S s e

A — P DL RS As, RGUEE MDA BTN Y, IR TR
AT o BEAE S IR B PRAE R g, R AN EHE S, U Tk B RR A
fE 9 = NEANIE T, W E B PR 2551 K —1E b,

TEAAFER P AR A (R I, Pk i 7 SO UL o AR — AN, I vE
BRI BE K, LEARIZAS BT IR 45 F2 738 3 58 IR i, R — ANk 3Ok T, X
FERA A WE R A5 S 2 S A, W B B I & 75, AR IS B 55

%%ﬁﬁﬁ%&%#ﬁﬁ*ﬁ*%Amm%%Twﬁﬁ%oéET&ﬁ*A¢MW%
FEIFIRHAGE, FA =R WiE ROk T, XFEE S —H B, Wil 7 2R A AN
FPXA T XA SR SR B, RIS S — E RS, S BT RS
B sesZ G, BALRIHAT F— MRS . HEAA TR Wk, X a] R PP (AT e o
MB%s o XA R R R %%ﬁ%¢%%ﬂ

ZEHMER), R RGBT S LI R S S . X RS A T
WS | S SR AEAE s X R — ST ok S W 5 1o AR 75 2 S v s ) B
HH T A A RS B FNAEAR IR R G h IANAT A 2355

4 G

B IFITERAEZ AN RIS R WHE S, RERR R AT G AR N R 204

BAEAENAEANG S, e R P BRSSP B8R, R Wik R 7 5¢
&ZFEEE%%EE S THEIX AN Sk, e B2 INTL, R T ik Bas
ST G SRR AWEANME T, 0 R ANME 5 B B A S A i RS . TR T R 48
‘?ﬂdﬂﬁbtPLOﬂPLlo

LK T I 25 1 A AR EL R IR 95 S8 I S A KR S B L, RS —

#y*$MW%ZfZM:A%# SR DL R T X EESR AT INT L oA Pk, BRAE
TR S5 RCRTASIIP L. LAIPL. O, X FEPIAS TR W AR AT o T R FH v i & ()36
M—ANRIELERATI, SRS — AN, A TR IR R 4 R AP L. TRIPL. 01,
XA R AS S AT

86



T ESE I UK R R AT Tel: (020) 38730916 38730917 38730976 38730977  Fax:38730925

CCOO0 FEFF

HAYE
WAVEZ

GZ25G
K0-1 INT1#y3tH

G BT, e B P A, TR SRR T L0 1. R R el o AR
Rk S B AL e S ah, — H g T 28— AN B IR SRR P 2 )5, R
FeR N, PO IR BT, A SRR m L R W AT R, SOk — YA AN T,
LA UR LTI T
YR 0-1
shit SLAVEl = P170; /] NS By 4
shit SLAVE2 = P1°1;

void intl isr(void) interrupt 2 {
if (ISLAVED) { /] Jekill slavel
slavel service():
1
if (ISLAVE2)
slave2 service() ;
1
1

T U SR W IR SRR, RN do...whileffiINiGa), H A HIEEAE AR
W IR ST . X FE BT, BRI ARRIMTH Y TAE. TAERE RGN,
AT IE, GRLRIAT W, AN AR W P RGO R Gk SO
B,

BT () 3L e W VR v LUHEA T J . TG 52— 511, IS
55 00— g LR, n SR 30 5 | AN R B0, mTHE S IR R Hal il as b, b
CAHL P J7 2l R e SR A R Ge e A AR AF bR A A% AN [R] I 0l e A
B R AE 5

BRI 0 RO AT I — S8 i B, 7 2 R I (R S R ARl sk ok, AR A3
A B A A TR RO SR . SR A 7 Ao TR Ik o 1 B AR S B
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M1-FFEF

— ol

Intemupt Logle

K10-2 SL=sAh i rh iy

LEIXANEERY R, rh R R 2% 72 3 A\t 24 SOOOH 1) 4 A7 2% HH il N Bk L w5 WA o IRyt
TR, FF AR S A IS S R TRAS T TR DL SEBAT o R T T T IR SRR
FIF 0-2
ftdefine INTREG 0x8000
unsigned char bdata intmask; // 75 B—ANn]f7 S uEASE AP WG K0 3%
shit signal0 = intmask 0: // BCEATAR S A SR
sbit signall

intmask 1;
sbit signal2 = intmask 2:
sbit signal3 = intmask 3:
sbit signal4 = intmask 4:
sbit signalb = intmask 5:
shbit signal6 = intmask 6:

intmask 7;

sbit signal?

void intl isr(void) interrupt 2 {
intmask=XBYTE[INTREG]; //Teifr-ds &4 LAk E

/ /W TR A
if (signal0) { // RO T B

signal0 isr();

}

if (signal?) {

signal7 isr();
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reset_int(); // AT IR R ) S AL D) RE
}

rP I AR R AR (- EARYE R . A 2R LB —FE, Pk SRk B o kR
SRRIFIEM L G AR, A Lo Wil SkAE 5 HOE— Mk E S o KPR A E R
Bevb kot = e Wi kA5 5., qrh Wi AT s e 2 5, BRI B B8 e i P g
Wit SR A5 5 B G RGPS, G ERAR N ) W, i sk f
W— BRGSO % p 1B R Tl .

TR r e T A ) SR A R M R s ], R X TR R
FEA NG 5 1 W 2 07 2OB AN RE AR o G SRR B SR 3 AN 5 14 R Wk A A P
fioh % DA A W i s ISR PR F e A B AR . — AP R W RGN % Fe VF AR RN
Wr ik fd & 2, %8051 AT L INTOFI INT 1R FE

HH BT 2 Y 12 T DLIE I BB A R AT e AR B T . M RGP A R T, AT R 2L
B SR B I, XA DI C @S e s dge . (X PR R S 2l i &
GO, WRANRGMH T R WrEtle, ARG gE BRI S TR K
IFT), IXRERR I 0 T P T E IS, BT LA R I s 3 PR SR AR i 1 A N Y 1% e B Ab B
b

6 # FEIERH AL

JAE Inte 1WA Ky 8051 A1 v W A AN R 1 A, AEL 15 78 A7 J7 32 P LA 0% F8) A0 38 v T
B . AR TVE: U/ s T W R AN R I, R AT E
WS AN P T o 2 R A0 AR ZEAE AT LA AT ) o 7 Th BE AN NOX A SRR 2 —
ASEWZERIERAT I, IR RGN, A0S — AN I 2 A A e

377 J2 A1 08 r W e T B 18 7 VAR AU I R B A T O, AR S AU S BT A
RIS E (TOBRTL) . by 74k B — > A v ZIMEC AR fok o B IR A — A b b, 258 I
FRVCE N B ERRIA, S FEALEIFFH, 5ok I 2 A I 2 i IS R KISy, S I 2K
di b, IXIPRE A AN R SR . ARSI
H% 0-3
#tinclude <regbl.h>

void main (void) {

TMOD=0x66; // PAANE I/ TTEas A8 B 8 A Ak =X

THI=0xFF; // %@ Hpef
THO=0xFF ;
TLO=0xFF;
TL1=0xFF;

TCON=0x50; // JFUftt%k

IE=0x9F;  // hIkifififE
}
/******************>I<>I<*********************************************
SE 20T BT R 25 FE
*******************>I<>I<********************************************/

void timer0 int(void) interrupt 1 {
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[tk okl ooookokkoklkskokokkatok ook
JE I 2 L T IR 45 R

skl ookoklkskokokkakokokok /
void timerl int(void) interrupt 3 {

while (IT1) { // PR W R

}

KR IEE A — @ RS, 5, ERREEWE R, Pl RE RS A
HE ST fi A (R PR RIS 3t AR IR R AN IR B TOBR T 1R A TR, HRI SN s 28 8,
R INE R B A AL W 2 TR AR R RE I, X2 PR AEA I B BEHT— N4
JWZ G, THEA L.

WERRAL HI 18052848051 Fi LA 2 AN I g, T HATAMEE S, w] A Rh 7ok
AU AR AN W o EAF K — RS, A E N g AR AN W INE, B LURT Y
DIRe AR 1, BRAEIRA AR e AT = H .

A5 FH HR AT AR R AR vb W AN AT D 8 I 28 I8 FE LB o RXDS LR AR il A A 5, Al
M B PR o 0 R AT B a2, A I AN = B P AR S, 84 U
Ay ) J5 K A b b, P WA AR S R HERTIG %o 1 I XA UART ¢ B M TSR&S 4
FRIARAD .

HF 0-4
#tinclude <regbl.h>

void main (void) {

SCON=0x90; // #iz{ 2 AVFEl
IE=0x9F;  // " Wi{likE

1
void serial int(void) interrupt 4 {
if (! _testbit (RI)) {

}

BN S RE A, HEAT W SME T WA E sk i 25—, IR
Whee = BT S L ORTFS/ S AL AL N R A ARG, DAk ER AT A ZBURA A B AR 5
—NEIAL. = AR P B AR 2 JE B8N AR H N [A] JR UART A 355 3K H r o 384T,
5 AR IR R AN S e 97 AR ST ) o XPUARTR B, IX R VEAH 24 T ARXD A% 126 3
AT, RIS AR R T o SRR TR R G, R AR
(RIS AR T R G . ZUART A 2 S AR AT PR ¥ R I8 P2 A3 A [ 6 i i) B
EIEIS R A4 e .
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7 RS IEF

R 2B TAE BT W 55 R 7 I AN 0 AT 4 o 22 U W LR Ty BE N TR A
TR R IR L T REN AZBAE ERE PP . BHEIRLFX — R AR IR AR S . — ki,
Wl 55 R Py I i D B AR . XA IR B A A, B oG, RGO W 1 e i 5
BT o ATEER G T R A W O R T B N R R A IR R, I, A TR AL
I T S5 R T+ T TR, TR 0 T e 25 R F (R G AL T o, AN S A
HIWTRE P RN AR U, BT T e e o8 o SRk FP T I 55 R P R AR (R A
AT 2 A B, BRI LE AR N LR o R W 25 R 1 (R BT 0 AR AR STk
WAy R IVER] o VREAT- 40 7% S8 & rh kT 2 18] AR 50 RIS o TR AT AR I R] o e 1) 227
AR [F] A K m A TR TSR

BRI R GEMUARTIEN T — R AN EH, 5 2N 15 2 B 045 SO R e AT, 4 i
Ji2 55 Ry NSBUF H B OO I8 & T BRI A S o 3R AFI R R S i & BB, A
B, AT AEEENOEE, WEHATHN AR . BT AT ISREEAT K 704, 5
FEHAEBANBNI i ERE P AT AL PR AE AN T 5RAE 26 b5, ISFERAESAR 22 I 1w)

AT LI A, i T T BR A BT I R T A S R IR, GVEA — e A TSR A 73
B B, A7 ARG A F R R B 2 Ja S R T, JF HARE20ms 1) AbBE AR
FIE— B AL, AR Z S HGE T I ECRE 5 A BT A, IR 5 5 R
A AR FI805 1y B AL 56 SR M HaX A 1 il

TIAN A B A TSRAMU B AZ R X = B A . 2800, R — D REGHT I)LA
Tk, LA P IWE R OR SR 4, IFRE R — N EE A AT B . A/ DI T
SRR JE R R I — A T, BE10ms AR — IR RGUIRIEIRAT AL, IHEER BT
fthe H—AMhWOE RGNS, ARG O AR R . AR
P th L, JEBARIEAIT L, AL R AT T LA KPS TSRANY, [ I AT A1) o
FEIXAN T FF N TSRS R I 56 U N BA B384 o 55— AN TSR A BAB o B 4 O 4
I, Wmsfedtrd.

8 it

X S T W] B HR805 1) o T Th k. SR I B IR URT (IS 5 Al ok, i B
ANESHR WA S, AT R E805 1 BT MBI B 2 TR . AE BT RGN T R G I
{5, NAZE G S RIS05 LR W I VC IS, [RI A A Bt Gk b Wil Je e,
T R 25 FE P R TE s SRR B A 4 B R ik e B, T R G T g SIS i 4
RN RGO SR o
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F1E &HITH
1 4R
8051 RALI) - B4 7 AGE AT H B A, 1528051 K A AT A4 )y . 26—
BERPINL, W ERJUARTE 20 206, W AN E R G AT e (A, X FRTIRE R
SR EA T Hdl AL AR e ik

2 1gERBITOFPCAE O

FEARZAR NN b, AL SgS OB () R AR A5 25 0L, W EPC, AR Im R R AT
T2 1) b RS iy A R B o 38 A AR RS 23 23% BE I H TR AR VEEAE 8051 R 4 LIl ] R %%
) HEAT A . A A EAE e B AR IR K IS, 8051 R LAANTREERS-2320K &%, 111 H T2 fifj B
LR AT SPCIHAE « 1R ZPCRAIFATE AIEERS-232 H1 R ArfE, ORI L .
PCHi tH ¥y 12V Ha, s e am iok B A R 5VEL R o

Q00-FFFF

coMi 1N Yy

200K

COM- OUT a<<l1

Kl0-1 PCEM

M O S R I T 2 )5, BT AR R R AR At i B () AR . A B A N EK
e 5 9] BRI 5 2 BB AR IR AR S D AR J I 5 — AN R B s i) =15 8, Balloe sl —A
A AT R W, SR LA R U7 SR AN o ek St FHARBLR DT
YEATAIT U, W SBUFHE N —/ M54, ARG AHISCONE fI A R 443X~ — 4
B, YRR, SRR

AR AR IS T R A R ATIEAE R G, X PR SR LR R A, AR X
TEFRNAGEERTTAAGEH T MWL, BlEdEn, A4 —
ASERATIRWT, RIS RE P AASBUF Hr st O, AR A 8 . B AR, 4
TN ANF B SRR P 25T o AROREE R T, R AR B EAR N A A
B RIETE E AT, RS e HAE, IR A s A
1, 5 ASBUF,

ARG AVFRBEAR R T BATAE 2 SME v A BRI AT S, — ek it AT D RIS 4
PRI LU R — MR IR e 2%, JUEEARI AT I A 2 e R (Can300K),  REANFY
() S A2 4 () I () A BRI AT 55 o
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BEHT T SBATE TR 8P R G N R A0 —3 5, I RSl PO ) e e 4% .
WEI0-2F7R e AEIX HLFRATTH IO B8 43 o

FC
{Fystem master)

saflal dala eafla dala
Tromy mastar b reaabar

Clack Device 1 e Dravica n

K023/ AT A5
TEIXAS IR R G, Il i RS—232 MIPCHEA T A, ISt ¥t & 0-3.

wLe
F A P P
Kk
1.‘ L
sCT THD Dl: COM1 QUT
£} Ta
ATH
o O T HXL :'4 - ol COMI_
- HGI

RE
R
E

2x16 Display
KI0-3 I ERE A B
PC NI B AL B I, B I BRI T), SR TR) 40, ARIR32 PR 5 AT R .
RAZIERE, AT M A IR — AN B, B0 1 SRR S B & AR X 4T
JIT DA A 326 504t P 445 ) N 22 A58 ¥ o P DA S Bl 2 15 2 1 O o AT Bl P 5 — AN Y
REFIB S, 0 TR ORI, N B AN, 5 B E o T fr &,
A2/, BERAG M — I . MRS A R s

Field Dascriplon

Symchronizalion Byla Must be zat 1o 33H

Unit Address Address of destinalion unit, The clack's address == 43H, the FC's address
==[1H.

Cammand ndicabes lhe massaga baing sanf.

Data Size ndicebes numbar of bytas in followng data block (D fo 255 bytes), 1§ na
exlra data & required with his message, this byte wil be O0H

Dala Block Exlra data reguirad wilh this massaga. The numbear of bytas must aqual
the walue of the Date Size feld

Chescksum Singhe byte addibon of all previcus bytes in the message (incudng te
Synchronization Byte) ignoring rallawer

%0-1

XHPTAT NPCAIE R R My &, b AUR ]S NEAS 5o B i i 81 145
Dot (R Pa)3ss SR, I 1) v B, IR TR)SAVE, I 1) 7s) . A B A o T
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Measage; Resat fime to zare. Commend 01H. This commend resats the time to 00-00;00

Field ‘Value

Synchronization Byta JH

Unit Aodres= 434

Cammand 01H

Dala Size 00H

Chescksum TTH

%0-2

Message: Tima Sel. Command 02H. This command seis te bma bo tha values provided.

Field Value

Synchronizalion Byla 3

Unit Address 43H

Cammand (034

ata Size 034

Hours ndicabas current hows, mustbe 0 1o 23
Minutes ndicabes curent minules, musk ba 0 fo 59,
Secands ndicabas current seconds, must be 0 fo 58
Chescksum TEH + Hours + Minutes + Saconds

#0-3

Meszage: Time Request Command 03H. This commend requests the current time, Direction is fram

tha PG to tha clack

Field Value
Synchronizalion Byta 3
Unit Address 434
Cammand 034
Data Size 00+
Checksum TEH

04

Message: Tine Raguest Command 03H. This command reports cumment brie. Direchan 1s fiom the

chack to the PC

Field Value

Synchronization Byta JH

Unit Address 43H

Cammand (03

Dala Size 034

Hours ndicabas current howrs, must be 0t 23
Minuies ndicabes curent minutes, must b= 050 59
Senons ndicabes currenl seeonds, must be 0 o 58
Chescksum TCH + Hows + Minules + Secands

#*0-5

Maasage; Text Display Command 04H. This command apacifies a 32 charecter text massaga o

display an the LCD panel

Field Value

Symchronizalion Byle 33H

Unil Address 414

Cammend 0dH

Data Size 204

Teat 32 ASCH characters Tor display. Must be space padded
Checksum 9AH +« [Tt fiekl bytes)

#0-6

Message; Acknowledge, Command FFH, This command = sent following recespt of any valid
command which does nol require & return of data ko the PO,

Field Value

Syrchronizalion Byle 334

Unil Address 43H

Commend FFH

Cata Size 01H

Hetum Commared number of the message being acknowedged
Checksum TEH + Retumn

#0-7

W T B A B AL BE S A DAL, BAE T LB R WTIR SRRy T o PR IR 55 R 1 5
BRI AT 70 b, AE AT B — AN i 5 1A BRARZS B (FSA) o FSARRIEAI A M — SRS
B 20 55— MRSV o FSAE — N HRIRES, &S RFD A S R 35 5 AR
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fE S, AR R BRI A P 1 B e . WER P 7 W AN AT R 5 I &5
FSABLI BIWIAARE I T 46 54 T — AR 7.

P ERAT RO S B AR 2 S S R CORE TSRIF L, FRATTEL R W] — L8 A R AR A7
RGHATHPRE . SEMIRE— DT, ICSBRAAEZE . AT A5 K P WEFSA
YR RGORERE RGN T RS LIRS Z R A Y yunsigned char. 4l
RS9 S RE (K, AT DU S R e B R SE e (R AR A BLRE e K/
AT AN LE OO B IR 4720 /b, AF D SRR A FER PR el ) AR AT LA R el 3 24018

no %'!HIL;
£y
I 41 resaad

—

L5 renaby

1.
loukivy Tur Y, ~~"Inurdin ardraes.

Bynch
e
\T/ nvelld ezrmand

check=um walid
racahed cammand

data biock
1l yel o ilide

)

5.
randng

Amir alork

—
krin Heat
e paka

K0-4 $2IFSA

TEAM T, IR LLBCRE 2296004 I8 5048, AL3X — 15 A 21 042ms o iR A4
11. 059MHz, F54 $hAT AR 1. 085us . FEREAN T T 2 M5 96045 4 J 3, A3 0% () A )
TRAFFSA. NI HR AT ISRAARHS :
FIF 0-1
// & XFSMRAH &
#define FSA INIT 0
#define FSA ADDRESS 1
#define FSA COMMAND 2
#define FSA DATASIZE 3
#define FSA DATA 4
#define FSA CHKSUM 5

/SRS T
#define SYNC 0x33
#define CLOCK ADDR 0x43

NS¢ VN

#define CMD_RESET 0x01
#define CMD_TIMESYNC 0x02
#define CMD_TIMEREQ 0x03
#define CMD_DISPLAY 0x04
#define CMD_ACK 0xFF

#define RECV_TIMEOUT 10 /* define the interbyte timeout */
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unsigned char

recv_state=FSA INIT, /] HEPIRAS
recv_timer=0, // BT
recv_chksum, /) AR TR N R A
recv_ctr, //%%ﬁ%%ﬁ@%%%
recv_buf[35]; /] RAF

unsigned char code valid cmd[256]1={ // $Al ¥ 2 MuTm A e G
/) BRAHDE N GE L, A fir

/A

o1 1, 1, 1, 0, 0, 0, 0, O, O, O, O, 0, O, 0, // 00
o, 0, 000,00 0 00 0,00 0 0 0,0 0, //10
o, 0, 000,000 0 0 0, 00 0,0 0,0, //20
o, o, 00000 0 0,0 0,00 0 0 0,0 0, //30
o, 0, 000,0 0 0,0 0,00 0 0 0,0, 0, //40
o, 0, 00000 0 0,0 0,00 0 0 00,0, //050
o, 0, 000,00 0 00 0,00 0 0 0,0 0, //60
o, o, 000,00 0 0,0 0,0 0 0 0, 0 0,0 //70
o, 0, 000,0 0 0,0 0,0 0 0 0 0,0 0, //80
o, o, 00000 0 0 0 0 0, 0 0 0 0,0 0, //90
o, o, 00000 0 0,0 0,0 0 0 0 0,0 0, //0A0
o, o, 00000 0 0,0 0,00 0 0 0,0 0, //BO
o, o, 000000 0 00 0 0 0 0, 0 0,0 //CO
o, o, 000,00 0 00 0,00 0 0 0,0 0, //DO
o, o, 000,00 0 0,0 0,0 0 0 0 0,0, 0, //E0
o, 0, 000,00 0 0,0 0,00 0 0 0,0 0, //F0
}

/Askskskekekekekekskekekekokskskokekekokskskokskekokskskekekokokskekskskekokskskokekkokskskokskekokskokskekokokskekoskekokokskokok

Ihfg: serial int

ik IBATHAT I FSAs.
Z40: none.

iR 9] nothing

20 none

sefekskskekekekekekskekskekokskskokekekokskskokskekokskskeskekokokskskskskekokskskokekkokskskokskokokskskekekokokskskoskekokokskok /

void serial int(void) interrupt 4 {
unsigned char data c;
if ( testbit (TI)) {

/] BRI IEAESS

}
if (_testbit (RI)) {
¢=SBUF;
switch (recv state) {
case FSA INIT: /] BT

OF
IF
2F
3F
4F
oF
6F
i
8F
9F
AF
BF
CF
DF
EF
FF
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if (c==SYNC) {
recv_state=FSA ADDRESS;

recv_timer=RECV_TIMEOUT;

recv_chksum=SYNC;
}
break;
case FSA ADDRESS:
if (c==CLOCK_ADDR) {
recv_state=FSA COMMAND;

recv_timer=RECV_TIMEOUT;

recv_chksumt=c;

} else {
recv_state=FSA_INIT;
recv_timer=0;

}

break;

case FSA COMMAND:

if (lvalid emd[c]) {

recv_state=FSA_INIT;

recv_timer=0;
} else {

recv_state=FSA DATASIZE;

recv_chksumt=c;

recv_buf[0]=c;
recv_timer=RECYV_TIMEOUT;

}

break;

case FSA DATASIZE:
recv_chksumt=c;

recv buf[l]=c;

if (o) {

recv_ctr=2;

recv_state=FSA DATA;

} else {
recv_state=FSA CHKSUM;

}

recv_timer=RECV TIMEOUT;

break;

case FSA DATA:
recv_chksumt=c;

recv bufl[recv ctr]=c;

recv_ctrt++;

/) R
[/ BN —IRE
// KT8] R I ]
// BCEHIIAA S E

// T
// S PRtk
[/ BN —RE
// BRI T[] kR
/] RAF R AR
/) AR BARG B
// IR BHTEIRAS
// T BRI 8] 6 e

1
// BAL FSA

[/ BN —RE
// OB

/] RAFT S

// VI T] ) g

/] ROEI TR
// BRI
/] ARAE T
/) IR s B
/) WEAMT
[/ BN R

/) BENEE
[/ BOBTRCRAE
/] R E
/] Bl EUE

if ((recv ctr-2)==recv buf[1]) { // W Easmmis &

// 5T datasize
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recv_state=FSA CHECKSUM;
}
recv_timer=RECV_TIMEOUT;
break;
case FSA CHECKSUM:
if (recv_chksum==c) {
c=1;
switch (recv_buf[0]) {
case CMD RESET:
break;
case CMD TIMESYNC:
break;
case CMD TIMEREQ:
break;
case CMD DISPLAY:
break;
}
if () {
/] N
}
}
default:
recv_timer=0;
recv_state=FSA_INIT;
break;
}
}

PrsAT AR 7850 L T I 0-4rh BT FE A AR T o 24 SR A0 AT 4134 (1A T AU A A

/] BHRENGE

// BN T ) o
/AR Y

/] R

/] M cRYIRAT BT N 5
/] HEFRA AT

/) BALERA0

/) BCE N

/] RERGE

// B~ ASCIT {215

// AL FSA

AR AU, X R AR B AR (R 454 o

Fax:38730925

[ POl A% 4 B pnfaf B, bl AT TR W RS R P 58 . MBI ¥, [l — B ZIPC I & 4% 1%
—MERAT G, KA GO — K HE H BdE T X AMBG AL T XA
M ERE R, SRR N R B X, IR E AR R R IE
W AT S NSBURH B EAL I 71 o M SBUF S S —AN ATt 18 8 8l 77K —F¢:
EH S AW, MR T AW G, BT A Bl se BRI k%, T
ST AT R T AR S5 49«

I 0-2

/] SAFE ST
#define SYNC 0x33
#define CLOCK ADDR 0x43

unsigned char
trans buf[7],

trans ctr,

[/ ORA
/] BARG X R T
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trans size, /) RIEFIR AL
trans chksum; // VI AR

[kl olekilskiokaaiakaakkoookokkoklkskokokkatok koo
Ihfig: serial int
k. 1217 H4T FSAs

ZH: L.
R G

P k.
ksl kRl kR okokok /
void serial int(void) interrupt 4 {
unsigned char data c;
if (_testbit (T1)) { /) RIE W
trans_ctr++; // e ER |
if (trans_ctr<trans size) { // BHEEEKiL5cke
if (trans ctr==(trans size-1)) { // #HI8FT
SBUF=trans_chksum;
} else {
SBUF=trans buf[trans ctr]; [/ RIEMHTT
trans chksumt=trans buf[trans ctr]; // S5
}

}

if ( testbit (RI)) {
¢=SBUF;
switch (recv state) {

// BMFSAs

case FSA CHECKSUM: /) R
if (recv chksum==c) { // KL IR

c=1; // F R 2B E T NE S

switch (recv_buf[0]) {  // $ATHES

case CMD RESET: /] ALK B
break;

case CMD_TIMESYNC: /] BB I
break;

case CMD TIMEREQ: // RIS T
c=0;
break;

case CMD DISPLAY: // s ASCIT 5
break;

}

if (c) { /] NN

trans buf[0]=SYNC; VAEISSS

trans buf[1]=CLOCK ADDR;
trans buf[2]=CMD ACK;
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trans buf[3]=1;
trans buf[4]=recv buf[1]:// #EFIN (14

trans_ctr=0; [/ WEGMX IR R A
trans size=6; /) RFERIR6AFT
SBUF=SYNC; /) RIE IR
trans_chksum=SYNC; /] WA AR
}

}

default:

recv_timer=0;
recv_state=FSA_ INIT;
break;
}
}
}
BARAT UL, S B TSRACAS 23 T 5, AR BT oy 22 IR RAR A o A o —#
ARG - WA P A A e P s S
TSRS 7> 75 I it 28 2 (1) BRI R IR (347 o v e v BT v i & (R BT T LA # e vt b 1)
RZ 18 AT T W7 IR 55 R e 5 N o0 W7 IR 55 R e — AR P LB SR T) - X A4 v
ISRV —FE, XA A — > o W7 A 12 B 1) PR B A AN FH 0 ) — MBI A4
Xof Bl R AL B AT ALE R W R R, AER i & AT B AZOR S TR e b AT, BRI A iy
L HIPAT AL R Z WIS ], XAEHUR AT A R R E I . RBPCIE — R B FF457LCD
BoR, IR TR L PN AR T, BN BOREE AR B ). ARSI R
i, NAZAUE B BIN NI, SRS R AL R L, ATk, PCH I
A7 S EE BE A RKIE T —ME R, o XFEBAII A E — A T AE B Ze
X
BT IR BT IR 55 R P M LA AR ARALL, AN 2 AbAE T A8l e Rl 2 5, Bt 8
5 DLE) ) — A Genp X I EALGE M XA RAbR AL, LURTAE 0 W7 IR 552 Fe i 1) i 4 AT AR
AR DR B, 2 AR e R I 2 5 AN G2 X A Edls i o iz T e B, R
T BT TSRACAS o
H% 0-3
/78 SUIRA W&
ftdefine FSA INIT
#define FSA ADDRESS
#define FSA COMMAND
#tdefine FSA DATASIZE
ftdefine FSA DATA
#define FSA CHKSUM

Ol =~ W DD~ O

/1A AT
#define SYNC 0x33
#define CLOCK ADDR 0x43
[/ RS AT
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#define CMD RESET  0x01
#define CMD TIMESYNC 0x02
#define CMD TIMEREQ 0x03
#define CMD DISPLAY 0x04
#define CMD ACK 0xFF
#define RECV_TIMEOUT 10 /5 X715 1a) (¥ K [a] [AJ g s/

unsigned char
recv state=FSA INIT, // 4EiRE

recv timer=0, // W) R g T4
recv_chksum, /] NS IR T
recv_size, /) BINEE T
recv ctr // B X FeE
recv_buf[35]; /] ENEE R X

unsigned char

trans buf[7], // B 2 X
trans ctr, // b AR

trans size, // B B
trans_chksum; // B R IR

unsigned char code valid cmd[256]={ // W% Adr2H %0041

o, 1, 1, 1, 1, 0, 0, 0, 0, 0, O, 0, O, 0, 0, 0, // 00 - OF
0, o0 00 0000 0,0 0,0 0,0 000000000 0,0 0, //10-1F
0, o0 00 0000 00 0,0 00 00000000006 000, 0, // 20~ 2F
0, o0 00 0000 00 0,0 00 0,0 000,00 0,0 0,0 //30-3F
0, o0 00 0000 0,0 00 00 0,0 000,00 0,0 0,0 //40-4F
0, o0 00 0000 0,0 0,0 0,0 000000000, 000, 00 // 50~ 5F
0, o0 00 0000 00 0,0 00 0000000000000, 0, // 60~ 6F
0, o0 00 0000 0,0 0,0 00 0,0 000,00 0,0 0,0 //70~-TF
0, o0 00 0000 00 0,0 00 0b 00000000000, 0, //80-S8F
0, o, 00 0000 0,0 0,0 00 0000000000 000,00, //9 -9F
0, o, 00 0000 0,0 0,0 00 0000000 0,0 0,0 //A0-AF
0, o0 00 0000 00 0,0 0,0 000000000, 00 00 0, //BO - BF
o, o0 00 0000 0,0 0,0 00 0hb 00000000000, 0, //CO-CF
0, o0 00 0000 0,0 0,0 00 0,0 000000000, 0, 0, //DO~-DF
0, o0 00 0000 00 0,0 00 00000000000, 0, 0, //EO-EF
0, o0 00 0000 0,0 0,0 00 00000000006 0,60, 0, //FO-FF
b

/ssrsrssisksskskseeeeekekeesisisisiskskskskkskeeloeeekkekesisisisisksksksksksksketeloleokkek ket
Ihfg: serial int

A 12T HATI FSAs.

S5 L.
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4IPS

M .
skl ookl ookttt /
void serial int(void) interrupt 4 {

unsigned char data c;

if (_testbit (TI)) { //
trans ctrt+; // F R X FRE N1

if (trans ctr<trans size) { // IR RTEHL e

if (trans ctr==(trans size-1)) { // 7T
SBUF=trans_chksum;

} else {
SBUF=trans buf[trans ctr]: // #iH 4ui7Ty
trans_chksum+=trans buf[trans ctr]; // uiHKH 7T
}

}
if (_testbit (RI)) {
¢=SBUF;
switch (recv state) {
case FSA INIT:
if (c==SYNC) { /) TRE
recv_state=FSA ADDRESS: // F—/MIR%&
recv_timer=RECV_TIMEOUT;
recv_chksum=SYNC;
}
break;
case FSA ADDRESS:
if (c==CLOCK_ADDR) { // Wffhihhl
recv_state=FSA COMMAND;
recv_timer=RECV_TIMEOUT;
recv_chksumt+=c;
b oelse { // AP
recv state=FSA INIT; // iRIMIFIEGIRZS
recv_timer=0;
}
break;
case FSA COMMAND:
if (lvalid emd(c]) { //
recv_state=FSA INIT; /
recv_timer=0;
} else {
recv_state=FSA DATASIZE;

recv_chksumt+=c;
recv_buf[0]=c; [/ sTRAFmA
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recv_timer=RECV_TIMEOUT;
}
break;
case FSA_DATASIZE: /] AN
recv_chksumt=c;
recv_buf[l]=c;
if (c) | /] R
recv_ctr=2;
recv_state=FSA DATA;
} else {
recv_state=FSA_CHKSUM;
}
recv_timer=RECV_TIMEOUT;
break;
case FSA DATA: // EENEIE
recv_chksumt=c;
recv bufl[recv ctrl=c; // H1EEIE
recv_ctrt+;
if ((recv ctr-2)==recv buf[1]) { //ZdAEE W 5eEE
recv_state=FSA CHECKSUM;

recv_timer=RECV_TIMEOUT;
break;
case FSA CHECKSUM: // reading in checksum
if (recv_chksum==c) { // BEF 1A% 1E A
memepy (msg buf, recv buf, recv buf[1]+2);
msg_buf valid=1;
}
default: //&A%
recv_timer=0;
recv_state=FSA_INIT;
break;

BUAE TSR A7 57 43 N B A i) 2 o X 326 $cdie i
Bib i R LR . RO RE B R R4
HFR 0-4

2 IIHAT RSB T BE

/Askskskekekekekekskokskekokskskokekekokskskekekekokskskekekokokskskskskekokskskokekokokskskokskekokskokokekokokskekokekkokskokok

Function: execute_cmd
Description: #r&#AT
Parameters: .
Returns: JG.

Side Effects: L.
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skl Rkl kK
void execute cmd(void) {

bit need ack=1;

switch (recv buf[0])

case CMD RESET: // BAL
EA=0; // ZE1Erie
curtime. sec=curtime. min=curtime. hour=0;
timeholder=curtime;
EA=1; // JFic i
break;

case CMD_TIMESYNC: // &' I} i)
EA=0;
curtime. hour=recv buf[3];
curtime. min=recv_buf[4];
curtime. sec=recv_buf[5];
timeholder=curtime;
EA=1;
break;

case CMD_TIMEREQ:  // #i%HF[a]
trans_buf[0]=SYNC;
trans_buf[1]=CLOCK ADDR;
trans_buf[2]=CMD_TIMEREQ; // 3% 4Wiji} i)
trans buf[3]=3;
EA=0;
trans buf[4]=curtime. hour;
trans buf[5]=curtime.min;
trans buf[6]=curtime. sec;
EA=1;
trans _ctr=0;
trans size=8; // KIE8/NTFAY
need_ack=0;
break;

case CMD DISPLAY: // ‘7~ ASCIT
recv_buf[34]=0; // {5l E M AR LA R R
printf ("\xFF%s”, &recv buf[2]); // B/RFFFH
display_ time=100;
break;

}

if (need ack) { // ##37NZHE
trans buf[0]=SYNC;
trans buf[1]=CLOCK ADDR;
trans buf[2]=CMD ACK;
trans buf[3]=1;
trans buf[4]=recv buf[0];
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trans ctr=0; // KiEFIEIEEr
trans_size=6;
}
SBUF=SYNC;  // JHfiki%
trans chksum=SYNC; // 47
/xEFARkkkkkkk kR Rk kRl Rk
Function: FFEF
Description: HJUGK8051, AL HEAHI 1) rh W, HEAT PRI
B IE N RS 2 T 2 5 AT i A B BT W
Parameters: .
Returns: JG.
skl kRl kK

void main (void) {

disp init(); /] WIR IR
TMOD=0x21; // ERTER0160 A, iRl
/] BRI A
TCON=0x55; // FFAE R
TH1=0xFD; // 58 B LIREE 9600
SCON=0x50; // AT HE
TE=0x92; // ATRESE I 2s0 -
for (;;) {
if ( testbit (msg buf valid)) { // BEEHIEE
execute cmd() ; // PATHS
}
if (disp update) {
disp time(); /) HEH R
}
PCON=0x01; [/ N AR
}

}

AR SRR R AR R SRR i S B R R, A e N i Ol 1 B R
TR PO AIPCZ 8] (A% FUANS B g, AR W8 IR IR ) S AT IVE RS . A
A, AIRZ RGP WL PR AL LG L, N R R R AT B s ] .

3 EIEHITI/0

I TRT BT S8 1A 2R Gt s 4 o 16 2 U APCOK 1) FR AT A 5 IR AR AR IR R A5 I b v, T
hRg B e a . BOR RGBT F U APCIEAE N T BT 4 g s, BT LA
FFMEERE . T o, Wb E 805 LI RS, XA L I TAE AR PC
EREFa% . XA s RGN IR . RAMHERIGRKRE J8—28, FORMB A RS
A,
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Lser Interface
({PC basad)

sarksl dats

Systemn
Moinitor

saflal dala eaiia dala
rany magtar b regabar

Chack Device 1 T Dravicza n

KI0-5 B E AT M4
PRI AT IE AT &k, (HRe R m— 28, RGP I E S A 11, 059MHz
iR, AT D AR E R, X RS FIPCIHE RN BT T B (1) 0 T A S ) LS AN TR T
HLER G

BL00 FEFF

Pa Fa

SO _1 Y — L Pz
COM-_auUT TED AE
PSEN

RO*
WE!

a0g

0-6 80511F N miidi AR

PR A & AL e 805 1 AHE , UART i AR 2R TII A, Jdr R 4414 3345593, T5baud. K
EREAS I A] 931, 829us (ANFI30ANEA AW, Mk EZ 9600, A IE—A T
T EEL Odms. PR RIEN RIZERE T, #8022 A8 BRI Mk s, Rk BT g2 A
AE. 80S1IHAT MU W2, —ANHUAAr, 8BRS, —AMRHAL, — Mk
P AL ER AR ST AT T I I, RIS = A W RS B AR A1 B X o >
B, BT, B AMEENFEDE N, AL AR A BRI
EEIRIGAT L AE R . U BRI R LI, BT g = A

PR A B AL 16 S A TR K3 &, I B sR AT B O R B s . Ay
PTG 1R TS, LR A B e CR A7 AE 5l BA A o

& S B B R RGN R AT TR, E RO R A 2, AT A
e i, BATAT LU S RAHEAN 745 Z [ A A T [l B T E A, i AR I AR A R 54
HIZ 0-5
/] G5
#tdefine SYNC 0x33
#tdefine CLOCK ADDR 0x43
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[/ R HR

#tdefine CMD_RESET 0x01
#tdefine CMD_TIMESYNC 0x02
#define CMD_TIMEREQ 0x03
#tdefine CMD_DISPLAY 0x04
#define CMD_ACK OxFF

// TR R e KIS ] (R 128 454 J# 39

#tdefine TO VAL 0x80
unsigned char data recv chksum, // R
recv buf[35]: // BNEH

unsigned char trans buf[7], // B

trans ctr, // s 2% b X FR

trans size, // B

trans chksum; // R
unsigned char code
o, 1, 1, 1, 1, 0, 0, 0, 0, 0, 0, 0, O, 0, 0, 0, // 00 - OF
0, o0 00 0000 0,0 0,0 00 000000000, 000, 00 // 10~ 1IF
0, o, 00 0000 0,0 0,0 00 0000000000000, 0, // 20~ 2F
0, o0 00 00 00 0,0 0,0 0,0 000000000 0,0, 0, //30-3F
0, o0 00 0000 0,0 0,0 00 00 000,00,00,b0 0,0, //40-4F
0, o0 00 0000 0,0 0,0 0,0 000000000, 0000 0, //50-5F
0, o0 00 0000 0,0 0,0 00 000000000, 000, 0,0 // 60~ 6F
0, o0 00 0000 00 0,0 00 000000000, 0000 0,0 //70-TF
0, o0 00 0000 0,0 0,0 00 000000000, 0,60, 0,6 // 80 - 8F
0, o0 00 00 00 00 0,0 00 000000000, 000, 0,0 //90 -09F
0, o, 00 0000 0,0 0,0 00 0000000000000, 0, //AO - AF
0, o0 00 0000 0,0 0,0 0,0 00000000000, 0, 0,0 //BO-BF
0, o0 00 00 00 00 00 00 0,0 00000 0,0 0,0, //CO-CF
0, o0 00 0000 00 0,0 00 0,0 0000000, 00 00 0, //DO - DF
0, o0 00 0000 0,0 0,0 00 000000 000,00, 0, 0, //EO-EF
0, o0 00 00 00 00 0,0 00 0,0 000000000, 0, 0, //F0-FF
I

/Fsksksksokskokskokskokokskoksokskokskskoksokskkoksokskokoksokskotokskoksokskkoksokskokoksokskokokskoksoksk ok ok
Function: ser xmit

Description: AbHEH 4740 H A

Parameters: none.

Returns: nothing.

Side Effects: none
sekskstoksokskokoksokskokokskoksokskokkskokskokokkoksokskokoksokskotokskoksokskkoksokskotoksokskokokskoksokskdokkok /

void ser xmit(void) {

trans ctr++; // ® Bk g X FREr
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if (trans ctr<trans size) { /) BRIk e
if (trans ctr==(trans size-1)) { // KiEKEFTT
SBUF=trans_chksum;
} else {
SBUF=trans buf[trans ctr]: [/ RIE MR
trans_chksumt=trans buf[trans ctr]; // SHiQu 7
}

}

/ssdksksokoksokskoksksokskokokskoksksokakskkokskokokokksok kskskoksksokaksokakskokaskokokokok
Function: push msg
Description: 41 ARSI
Parameters: none.
Returns: nothing.
Side Effects: none
sokssoksksokokoksksoksksokskskokskoksksokskskksokskokoksoksksokksksksoksksoksksoksksokkok ok /
void push msg(void) {
memepy (msg buf, recv buf, recv buf[1]+2);
msg buf valid=1; /] G X B R
recv_chksum=SYNC+CLOCK_ADDR;
}
/ssksksokokoksksoksksokskokokskoksksokakskkskskokoksokksok kskskoksksokaksokskskokkskok ok ok
Function: execute_cmd
Description: AT RIE M4
Parameters: none.
Returns: nothing.
Side Effects: none
soksksoksoksokokokakoksksokskokokskoksksokakskokskokoksokksokskskoksksokskokokskokkkok ko /
void execute cmd(void) {
bit need ack=1;
switch (recv buf[1])
case CMD_RESET:  // &4z 4k
EA=0; // SECURTA] 2 A4 E i
curtime. sec=curtime. min=curtime. hour=0;

timeholder=curtime;

EA=1;
break;

case CMD TIMESYNC: // VE R
EA=0;

curtime. hour=recv_buf[3];
curtime. min=recv_buf[4];
curtime. sec=recv_buf[5];
timeholder=curtime;

EA=1;
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break;
case CMD_TIMEREQ: // AR A
trans buf[0]=SYNC;
trans buf[1]=CLOCK ADDR;
trans_buf[2]=CMD TIMEREQ:
trans buf[3]=3;
EA=O;
trans buf[4]=curtime. hour;
trans buf[5]=curtime. min;
trans buf[6]=curtime. sec;
EA=1;
trans_ctr=0;
trans size=8; // —I8fr
need_ack=0;
break;
case CMD_DISPLAY: // B7s ASCIT F4%F
recv buf[34]=0;
printf ("\xFF%s”, &recv buf[2]); // B/RTFFFH

display time=100; [/ WCE W ] Ky 5D
break;

}

if (need ack) { // BTN R

trans buf [0]=SYNC;
trans_buf[1]=CLOCK ADDR;
trans_buf[2]=CMD ACK;
trans buf[3]=1;

trans buf[4]=recv buf[l];

trans_ctr=0;

trans size=6; /) —IRIK6AFAT
}
SBUF=SYNC; /] RIEE—AFN
trans chksum=SYNC; /) WA Y

}

/Fdkskskskeskekseskesokokoksoksokskskeskeskekoksoksokokeskeskokseksoksoksoksokskokekskokskoksoksokk
Function: main
Description: FFEFFHINIL, PIUHALS051, W' H kT,
BENT A, BRI A A 5 2
L& RT%N
Parameters: None.
Returns: Nothing.
selsfoksokeokekskeiskesokokoksoksokeskeokeskekoksoksoksokeskeskekseksoksoksoksokskokekskoksoksoksok /
void main(void) {
disp_init(); // WH R
TH1=TO_VAL; // VN T (7] B
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TMOD=0x21 ; [/ SEN#E1 RS AR,

// TEW 20K 1647
TCON=0x15;
SCON=0xBO0; // UARTHEZ2
TE=0x92; // AT REHRAT TR I % v
for (;;) {

if (_testbit (msg buf valid))
execute cmd() ;

}

if (disp update) {
disp_time O ; // Rz~ [H]

}

PCON=0x01; /) BENA R

e 5-}'III
luuk I
A recaived 7 oy E;ﬁ‘,.;; +3H recaivad
L4IH
Imlﬁr‘g far
l.‘::IHTI'I'II'III

In-:lklnufl:r Fisalld ackreas
anc bvie cr byla 1med out
[SﬂH
ruglld semmard
-:rbrlatrna-:l out N
vl meken walid
12wl Q’mum&u aur L-:.-l.u Uit ped ) aninman u

dale Ml.'ml\.

\ 1l ]relu.urplele
bd-dl'i',] “ar
checkmum
— . _FF'-FF'-F

mrinj
defa hleck

i sra

uala Hl.-\.n
tomp ele

K0-7 BrifJFSA

FREF B AR LU TR B e S 4h,  AREE B AT A A v BT AR AR 7 3 ) JR AT BB ik 25 2
JPrh. DhfigR %L push message $RALLTISRAFA], &4 H uy (£ 45 D 2IBAZ 4k DUS 4§
o W BE0OX LU AR LR B )0k, PR e B SO LA 2 T . A T R B 20
OB S ME, UTISIE P, K IHHCK Hser xmit A& F— 7. HHRNCEARI,
DR R A= 715  TRDAH R R B TR AR, B DA I S oK g

T2 P G 4 S BT TSR AR s ¥ 35 I i OB A FH o DA AN FE AL 774 T o o 1]
PIERS, WIAE NS Y, S ar O #2451 E, FSARIBIWIURIRAS, WnlE0-7. 3 %6 R
=S

gk 2 'S AR TRAE T A B K 2 2k 8din . UARTZERLA2 R, A1
2 ) TR) B PR B TR AR A CAN B30/ 84 R o G G4 A8 MCSBUF P Sz B B0 /i F 25 17834 30
ML, AR R R T — 501, RN E 2 I EMR 5 0t T & B4R .

bk 0-6

EXTRN DATA (recv chksum) ; JHIRHEZ LM A Ed
EXTRN DATA (recv_buf) s AT N
EXTRN CODE (ser xmit) o REFR AL

EXTRN CODE (valid cmd) : $ATHS
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EXTRN CODE (push msg) ;TR VLR pAA

SYNC EQU 331
CLK_ADDR EQU 431
CSEG AT 231

ORG 231

LJMP  SER_INTR ; Z#% b Wriissfis
PUBLIC  SER INTR

?PR?SER INTR?SER INTR  SEGMENT CODE

RSEG ?PR?SER INTR?SER INTR

s sekickeckeieekoksoksokskokeskeskeekeksokokoksoksoksokeskeskekoksoksoksoksoksskekskeksoksoksoksokk
: Function: readnext

; Description: MEAT AN, a0 G688 B B A BT A5 &

: Parameters: none

; Returns: BEHCIELHEBONROPTHE 7] 1) i3k o

; Side Effects: none

s sekickeickeiekekoksoksoksokeskeskeiekeksoksoksoksoksokssksokeekekoksoksoksoksoksokekskeksoksoksoksokk

readnext: CLR C s T BRI [BIbR &AL
MOV TL1, THI o A TR by B (] (] B T B 2%
SETB TRI1
RN _WAIT: JBC RI, RN EXIT CS RIOCEA, REWE—
JBC TF1, RN TO s SR TR] R A v
RN_TO: SETB C ;B TR ARG AT
CLR TRI
RET
RN EXIT: MOV A, SBUF
CLR TRI
RET

s skekefekskekekeekekekeskeekekkokekeskekekskekokekokskekokeokekokokkekekekskokoskeekskokeskeekskekskkeksekskokokekskokok ok
: Function: SER_INTR

: Description: 8051 4T LIk

: Parameters: none

: Returns: nothing

: Side Effects: none

s skekefekskekokeekekekeskeekekkokekekekokskekoskeokskekokekekekokokkekekekskokoskeekskekoskeekskekskkeksekskskokekskokok ok
SER_INTR: JBC RI, RECV_INT : &5 2faficrpibr

CHK _XMIT: JBC TI, XMIT INT ; @752 RIZEH W

RETI
XMIT INT: LCALL ser xmit
RETI
s AR AR i A 2 /b
s R BN THACHS BOH Y,
A OE VA
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CHK_XMIT3:

CHK_XMIT2:
CHK_XMITI:

RECV_INT:

RECV_DATA:

RECV_CHK:

Tel: (020) 38730916 38730917 38730976 38730977
POP DPL
POP  DPH
POP  00H
POP  ACC
SETB SM2
JMP  CHK XMIT s VS HERR ARSI A3 v
PUSH ACC
MOV A, SBUF s DRAT R AR
cmEA#wm,wan1;m%mmmi$%
s AR H RO P
CLR SM2 » IH BRI
PUSH 00H
MOV RO, #recv buf s AR M X 3 RERE ARO
CALL readnext DR AN
JC  CHK XMIT2 ; E R
CJNE A, #CLK ADDR, CHK XMIT2 ; — 5&¥i 2 mlohih it
CALL readnext
JC CHK XMIT2
PUSH DPH
PUSH DPL
MOV DPTR, #valid cmd s BT T A A
MOVC A, @A+DPTR s A F R A S
JZ  CHK XMIT3 ; ﬁnﬁ%%%qﬂﬁﬁﬂa%%l
IJIJ < ﬁ)‘&
MOV @RO, A ;%ﬁmv%ﬁ
ADD A, recv_chksum © RIS
MOV  recv chksum, A
INC RO BB REr
CALL readnext s BlCETHE
JC  CHK XMIT3
MOV @RO, A s RAESE
ADD A, recv_chksum
MOV  recv chksum, A
MOV A, @RO s WERTETECR0, Al
; REAL
JZ  RECV CHK
MOV DPL, A s RAETEEL AE T
INC RO ; BahiREr
CALL readnext
JC  CHK XMIT3
ADD A, recv_chksum
MOV  recv chksum, A
DJNZ DPL, RECV DATA T I B
CALL readnext
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JC  CHK XMIT3
CJNE A, recv chksum, CHK XMIT3 ; Rl sk

CALL push msg s HlE IR, BNEAS

JMP CHK XMIT3

END

AR AN, AR BB, BT RAE SR IR A IR, BB, AR
My, WFdEd . AT, I IR R S R34 AR N D) e readnext 1. XA
B8] Tt S Nt s i N (1B 111 R STl s S DR o VA 0 s o (VA 23 | S R R ) AN
arrhe R AR AR AN IE RN AR 2B A A W readnext iR MG, BB H
OIS E R [, v E BRI T IR 2 R AR, R EAE
BIILEH Ty, HAUEZ N BN .

XN TEMNRGET, BBRUEE N B SR, B B2k th &6,
DUIE A5 4 i LU BC R B, 0 kil AR AR, MW R Bk md T A e
HATHEAR, XFEpEe 7, F—8, AT IHSERA F AN FATEG REd,
AT S 5

4 g

KB T W LES05 1 R 6], 8051 FIPC ) AT AL 1 1) A BR AT 8% . PO 32
PR, AHATPASEROXAS TAE, Wi R B nse g mRS-23248: 11, HIRZ L1 1M#EN
S h, f%National Semiconductor/Aw]fFith &, W LAHHTHE: O W P, T—=, A
B e L BLAE S NS 4217, FIFHUARTHEAT I 48 0 A5 vk WUERARIG RS0 EHT K Sl
FIEE, 2t AR Y
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FI\E 8051 HYM LKt

1 E&5BTImA

R S8 T IR FRAT R T 45 88 T BAE MW A M H AR 16 B IS A%, R0
Fetk, NMLEE—BPC. PCH i WA HE Al dr & 45 AT A 619 (R,
SRJG RGN A8 IR [FIPCHIT 5 BB . RGNS LA FIPCZ 1) (R IE B AN 2% 5 RS I
PIER—FE, HAMWAAR. F—, PCHIMLITAIHATIEG, RERUBYIHBNHITE
Hefede ' RO B I B AT o 28—, PCAE FHARUMERIRS-232 R ATl 5 il « IXFER S
SRR V45 AT A B i B2 S A PC A 28 3 K P38 AR 26 A 9600 K1 1047 S5 A A0, T 0] ke i A
ANPRAR, DR " EEAN T ) A e (R A

RGN AS R BT ORI 79, 56— Rl 3 in—ANRS-2328 MU UARTH: [T, 4
BHEA NS, R AN, S R Ve 805 UART R 1, XA
[ B R PCFI AR 0 WA (1 T S SRR A R 5% o — MR UE, RS AR B, Ak 3k
U PN R S B R 28 R 7y, HRsEiX A LT —NMIMMUARTE: 11, HAH e ft12viy
i

SR, 55 MO E R A B AR T R . R R REE AR V) R, (HANE
U MRGMUZREAERME N RSEER, AR PCREL R E. BT
SRR E L, PCAZIRENE UL R e A28 AN RO B I Ol o RIET7 B i 16— 4
P, RIS RGNS AL 25 () AT P R SRR PCH fe i FBAS RSB 2, 2 ARG M8 B A2 A
MG TEAE I, e R BONPC A LI SR A o B T o508 A AT T8 A A xR R ok
N [FIBFIPC, MR IBAEAL, RGNS R TG T IR, A OR R — B ) oy R —A
WAL S . RENAA BT WL 0-1,

a7

AB-
A15

|
-
—
SLAWT oUT \gﬁi et P
(1 P

SHLAYL 1N —
RX2 K
TED ALE
PSEN
PC?

LT
Rr_IM e . [>-c e RE

Fath Y

aF
o

275312

LA TFF=

FC_CLT :::J

Klo-1 ZH &40

FR G I AW A 1R R A 1) B AT o T T 25 R 2 S A PC R st R IR B 6, SR FH TR DR 238

9600, X5 ARHS v UAE ] 58 8 T (K I B AR P ARAS . O T 5, FRATTRPCHI RS LA 15
SESF AR K [FIAE I Ht s oA

AT TR IR S FE P 10 S — 8 B . SR ST BT AE A B Rk 5 AT T IR 45 F2 PP b 20

BB 7R AR . 2 AT D R 96000, BEo RS P W ks i . —/NEI

G AR AEHE N A W7 5 AR b A s W AT A AR BERE 7 o b 75 A3 I HR AT 1 YRR 6 B A
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FH96008, AT FHCH S FEF, XH, REGIRZ WA T R B SR b W, %
oA 300K, T FHIL 4 2 5 ) Ab ERAR 7
PRIAZACAT, TG AR AN W A AN B , DRI OR A A T 4D B ] 1) B AN 2 30143

A F . HURREERE 9600,  REAS AT (] (1) B ) ()RR LeAs K, i DA b B ik 3 07 K
UEAR AL SR FEAR P, SRR AT i S R T o
H% 0-1
[kl ksl kR koo
Function: ser 9600
Description: *qH4T FIHFH 96000, A8 HIZILNART
Parameters: JC.
Returns: JG.
Side Effects: L.
kRl kR kokokok /
void ser 9600 (void) {

if (_testbit_(TT)) {

ser xmit();

/) R ROE AR

}
if (testbit (RI)) {

ser recv();

// A R

}

/xEEskkkkkkkk kRl ok ko
Function: ser recv
Description: qiHFF AI6000T, 8 W7 R 55 FL P Hh F e i
Parameters: .
Returns: JG.
Side Effects: L.
skl kRl ok ko k
void ser recv(void) {
unsigned char c,
¢=SBUF;
switch (recv state) {
case FSA INIT:
if (c==SYNC) {

temp;

/) AR
/) RAERD T

recv_state=FSA_ ADDRESS;

recv_timeout=RECV_TIMEOUT;

recv_chksum=SYNC;
}
break;
case FSA ADDRESS:
if (c==SM_ADDR) {
recv_state=FSA_ COMMAND;

recv_timeout=RECV_TIMEOUT;

recv_chksumt=c;

/1R ARG
[/ KT8] R I 1]
[/ RIS AR

// Ak

// Ak
/R ARG
// BRI T[] bR
/] YRR A
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} else {
recv_state=FSA INIT;
recv_timeout=0;

}
break;
case FSA COMMAND:

if (!valid cmd[c]) {
recv_state=FSA INIT;
recv_timeout=0;

} else {
recv_state=FSA DATASIZE;
recv_chksumt=c;
recv_buf[0]=c;
recv_timeout=RECV_TIMEOUT;

}

break;

case FSA DATASIZE:
recv_chksumt=c;
recv_buf[l]=c;
if (e) {

recv_ctr=2;

/] BAEATEL
// IR IR IRAS

V72 N
[/ OB
/] RAFT S
// B KIS Ta) ) g

/AT AR

/] BRI TR
/A H
// BB GEIX

recv state=FSA DATA; // SEABWEIHING

Jelse {
recv state=FSA CHKSUM; // HEARIE RS
}
recv_timeout=RECV_TIMEOUT;
break;

case FSA DATA:
recv_chksumt=c;
recv_buf[recv ctr]=c;

recv_ctrt++;

//

/! REE R save data byte
[/ SET G X g X FREr

if ((recv_ctr-2)==recv_buf[1]) { // #¥s&EHEMNseHE

recv_state=FSA CHKSUM;
}
recv_timeout=RECV_TIMEOUT;
break;
case FSA CHKSUM:
if (recv chksum==c)
push msg() ;
}
default:
recv_timeout=0;
recv_state=FSA INIT;
break;
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}

/xxERRkkkkkk kR Rkl kR
Function: ser xmit
Description: AbHEH4T KA W
Parameters: .
Returns: JG.
Side Effects: L.
sk kRl Rk kK
void ser xmit(void) {
trans_ctr++; // i EAR X FR B 1
/] BT Rk e R
if (trans ctr < ser queue[XMIT QUEUE]
.entry[ser queue[XMIT QUEUE]. head]. size) {
/] B JE RIEAER 7
if (trans ctr == (ser queue[XMIT QUEUE]
.entry[ser queue[XMIT QUEUE]. head]
.size-1)) |
SBUF=trans_chksum;
} else {
[/ RIE R
SBUF=ser queue[XMIT QUEUE]
.entry[ser queue[XMIT QUEUE].head]. buf[trans ctr];
/) SRR Y
trans chksum+=ser queue[XMIT QUEUE]
.entry[ser queue[XMIT QUEUE]. head]
.buf[trans ctr];
}
} else { [/ H Rk e R
// RBA N
/] TRRIE
if (!ser queue[XMIT QUEUE]
.entryl[ser queue[XMIT QUEUE]. head]. retries) {
if (queue pop (XMIT QUEUE)) { /7 i e ah
check stat();
}
} else {
xmit_timeout=XMIT TIMEOUT; /[ BEE N2 ) R B 5

AL Ry R AT AR AR R G YRR P R
b 0-2
. CAF4: SERINTR. A51
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EXTRN DATA (uart mode) ;. 5N SCON ffH
EXTRN BIT  (baud 9600) RN 9600 HA
EXTRN DATA (recv chksum) T o RPN A€/ T ] i o |
EXTRN DATA (recv buf) s AT AN
EXTRN CODE (ser xmit) ;AL BRAT RGE TR W R
EXTRN CODE (valid cmd) s YUE AR A RS
EXTRN CODE (push msg) i (wbret: - ORI EPSN I OATERS VN ZIE Y
EXTRN CODE (ser 9600) s AR PRNS I A AT IEAE
SYNC EQU 33H b2 ]
SM_ADDR EQU 40H s IPEh ik
CSEG AT 23H

ORG 23H

LJMP SER_INTR

PUBLIC SER_INTR
?PR?SER_INTR?SER_INTR SEGMENT CODE

RSEG ?PR?SER_INTR?SER_INTR
S
: Function: readnext
: Description: MEATHWPRA—NFH
: returns. I[A)S H B A bR
; Parameters: JG.
. Returns: ROJTHR [m) Hudik Py 1R 575
; Side Effects: G.
S

readnext: CLR C ; clear the return flag

MOV TL1, TH1 ;T A B TR) 1) Bl 5 o) %
SETB TR1 » JHERE I
RN WAIT: JBC RI, RN EXIT ; Z:f5ielentZd
JBC TF1, RN TO ;IS T PR o v 1
RN TO: SETB C s IR, BT RRAEAL
CLR TR1 ;AT I E I S
RET
RN EXIT: MOV A, SBUF
CLR TR1
RET

sksokskkokskkok kol okl ok kol kool skokok kool skkokskok ksl sk ko ok ko ook
; Function: SER_INTR
. Description: 8051 H AT 1+ T AR 55 72+
; Parameters: JG.
; Returns: .
; Side Effects: L.
sksokskkokskkokskkok sk ok ok okl okskskok ko oksktok kool sk sk sk ksl ook
SER_INTR: JNB  baud 9600, FAST ISR ; iEdiFAmfMIIALEE T e

LCALL ser_ 9600
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RETI
FAST ISR: JBC  RI, RECV_INT A el
CHK XMIT: JBC TI, XMIT INT o RIETIT
RETI
XMIT INT: LCALL ser xmit s ALI % R
RETI
s AR HE AR )
o b, B RN
I VA
CHK XMIT3: POP DPL
POP DPH
CHK XMIT2: POP 00H
CHK XMIT1: POP ACC
MOV SCON, uart mode s BRI A AT
JMP CHK XMIT
RECV INT: PUSH ACC ; H S sk e Hds
MOV A, SBUF VSR YN E
CJNE A, #SYNC, CHK XMIT1 o WERAE RIS Y
;AR RO Y
PUSH 00H ; TRFERO
MOV RO, #recv buf s O i X R Y FERE AR A AERO R
CALL readnext DN AN
CJNE A, #SM ADDR, CHK XMIT2 ; — &2 mtsd il
CLR SM2 YR A
CALL readnext 1 N ]
PUSH DPH . {#4¢ DPTR
PUSH DPL
MOV DPTR, #valid cmd  ER AT A Ak
MOVC A, @A+DPTR
JZ  CHK XMIT3 s WERER TP AH R A7 R0
IR A
MOV @RO, A . RIS
ADD A, recv_chksum ;TR
MOV  recv_chksum, A
INC RO ;. BEhzrh X FRET
CALL readnext RN
MOV @RO, A s DRAEEEUR A AN 2
ADD A, recv_chksum ;TR
MOV  recv_chksum, A
MOV A, @RO s WA EOR0
s HEAREIRES
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JZ RECV CHK
MOV DPL, A o WwE TS
RECV _DATA: INC RO D P IXFREN N

CALL readnext
ADD A, recv_chksum
MOV recv chksum, A

DJNZ DPL, RECV DATA s AR R e
RECV_CHK: CALL readnext s PR T
CJNE A, recv chksum, CHK XMIT3 ; 254l 75 IE
LCALL push_msg s BRI I

s AEEREORAT B

JMP CHK XMIT3
END
ARG A A AT B 2P AR R . MU B — e RS, RS TR A
WE B o TR — 31, AR Zen] FIAE it i b AL I, R I A KA aG A o
—ANERAT N Z TR FRSEA, A I, s A7 N BA S AEs ER AT 2 I
H% 0-3
/xEFRkkkkkkk kRl ko kR
Function: system tick
Description: &M #0fH I IS FE 7, HF50ms il —ik.
FEF TR P, 0 e R L I ) D) e R AL
AT
Parameters: .
Returns: JG.
skl kRl ko k
void system tick(void) interrupt 1 {
TRO=0; /) AL A
THO=RELOAD_HIGH; // T3 2%
TLO=RELOAD LOW;

TRO=1: // TG
if (poll_time) { // &I aaEf st
poll time—;

if (Ipoll time) {
poll time=POLL_RATE;
start_poll1(O); // JFaHAH

}
if (xmit timeout) { // {EAIEBAA IR S5 if THI RIS
/] SRR BNCE N
xmit_ timeout——;
if (Ixmit_timeout) { // Fik
ser queue[XMIT QUEUE]
.entry[ser queue[XMIT QUEUE]. head]. retries—;
if (ser queue[XMIT QUEUE]
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.entry[ser queue[XMIT QUEUE]. head]. retries) {
// R IE— W S
SCON=uart mode=ser queue[XMIT QUEUE]
.entry[ser queue[XMIT QUEUE]. head]
.uart_mode;
ser queue[XMIT QUEUE]
.entry[ser queue[XMIT QUEUE]. head]
. status=STAT SENDING;
SBUF=ser queue[XMIT QUEUE]
.entry[ser queue[XMIT QUEUE]. head].buf[0];
trans_ctr=0; [/ G IXFREN R ) S — AN
/] WERIETIEL
trans size=ser queue[XMIT QUEUE]
.entry[ser queue[XMIT QUEUE]. head]. size;
/) BCE R
trans chksum=ser queue[XMIT QUEUE]
.entry[ser queue[XMIT QUEUE]. head]
.buf[0];
} else { // WESIRECHO,
//EAH B AR BE5E
if (queue_pop (XMIT_QUEUE)) { //fﬁﬁ%mﬁzg,u
AT A AL P A
//%w@ﬁuTUﬁﬁ$ﬁD
/) IARAZ B UART A A

// AETUART (AR X —FF B IMCIR S 2 I

// Wiy BT g HJUART
check stat(); /) FFETE B k%
} else { // WEUARTHEZ

// IPCH I Kl
TH1=T09600 VAL;

TR1=0;

TL1=THI; // EHEEREE, UART S 45 IEHf
// TR e

TF1=0;

TR1=1;

baud_9600=1;

P1=0x09; // Fe¥F PC 1/0

}
if (recv timeout) f{
recv_timeout——;

if (lrecv timeout) {

// AR AL ] 8 P i)

// TR BRI A
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recv_state=FSA INIT; // EHETEAL FSA
check stat();
}
}
}

/Askskskkekekekekskokskekokskskokekekokskskekskekokskskekekokokskskskskekokskskokekokokskskokskekokskokskekokokskeskoskekokokskokok

Function: start poll

Description: fEXTFR G0 A A e 75 22 1V LR N Rk A
Parameters: .

Returns: JG.

skl ookttt ko /
void start poll (void) {

unsigned char i, temp;

e A, KR

/] A WAL — N R

for (i=0; i<NUM_SLAVES; i++) {

temp=queue_push (XMIT_QUEUE) ; // 13RIBANY| e R FREE
if (temp!=0xFF) { /) A IR

// LI R
memepy (ser queue[XMIT QUEUE]. entry[temp]. buf,
slave buf[il],
slave buf[i][3]+4) ;
/) BCET RN
ser queue[XMIT QUEUE]. entry[temp]. size=slave buf[i][3]+5;
// BRI RIRECH 3
ser queue[XMIT QUEUE]. entry[temp].retries=3;
// BEE RATIRAE R
ser queue[XMIT QUEUE]. entry[temp].uart mode=BAUD 300K;
/) BCEH BRI
ser queue[XMIT QUEUE]. entry[temp]. status=STAT WAITING;
}
}
check stat(); [/ RN R T
// FFUHAE HUART

FEPIAS AT ISR P A ] T e 28 1. 7R 9600 T, & 2% 14E 0
AT PR AR R A o BRSO IR FR IR 1] T B8 2 I8 07 AR AT I Aok 5. #E 300K
R AR, 8 S VIR 10 ) FR B ] PR B V500 I8 1A B2 R G IR A 4 e AT Y
P AR I, IAZ5UAF 40 R R A SE I 2 LI R B AR FEELN— 2, e N A1 AR
Jras AEZAE 9600 BRF R A BRI, B2, EETHIH A ECR A E N 4511

BT RS R K.
FAT AR A R, R EORIE B AL AL NI HERA SR A ik . B
S RTE T HIEBL T T DM R AT 0 — SR AT LS R, i A A 2 P
WA T HRORSEARN, AT H LR O S BB 20t H— M R IE
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FERHAL o

B, 28— A0 BB N SIEBA BN CEE A BCRA TSI 4 5 KD, AN

S BRI CERY AT

REZ AR BAFI I BN, 5 2EE R ) NI GBI I, # %2

R A AL BB ISR B o IXFEAfOR T UART KIS RO R AN T T o AT IR BT 55 (1 T

W—J%O_4 o
Listing 0-4

/Askskskskekekekokskekskekokskskokekekokskskokekekokskskekekokokskskskekekokokskokekokokskskokskekokskoskokekokokskekskekkokskokok

Function: check stat

Description: K KRIEZEMIX, K55 EH EASERFBHITH
MR 0] LUT A &% . RS2 % sk T4k i

Parameters: .
Returns: 7.
Side Effects: .

seekskskekekekekokskekekekokskskokekekokskskokskekokskskekekekokskskokekekokskskokekkokskskokskekokskekekekokokskskoskekokokskok /

void check stat(void) f{

if (ser queue[XMIT QUEUE].head!=UNUSED) {// Z{HME

[/ IEAERERERIE. ..
/) REE RPRAS

if (ser queue[XMIT QUEUE]

.entry[ser queue[XM

IT QUEUE]. head]

. status == STAT WAITING) {

[/ IERETEERRRES
// AR AR AT R

if (recv_state==FSA_INIT ||
(uart mode == ser queue[XMIT QUEUE]

.entry[ser queue[XMIT QUEUE]. head]

.uart mode)) {

/] THEHEH R

SCON=uart mode=ser queue[XMIT QUEUE]

.entry[ser queue[XMIT QUEUE]. head]

.uart_mode;

if (uart mode==BAUD 300K) { // N E BTSSR

TH1=T0O300K VAL
baud 9600=0;
P1=0x06;

} else {
TH1=T09600 VAL
TR1=0;
TL1=THI;

TF1=0;
TR1=1;
baud 9600=1;

/]

1

/] EREMARAET/0

1

// FEBEEWEE, UARTY BA 1A
/] BT AR b
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P1=0x09; // fffEPC 1/0
}
ser queue[XMIT QUEUE]
.entry[ser queue[XMIT QUEUE]. head]
. status=STAT SENDING;
SBUF=ser queue[XMIT QUEUE]
.entry[ser queue[XMIT QUEUE]. head]. buf[0];
trans ctr=0; /) X FRE R A AN
trans size=ser queue[XMIT QUEUE]
.entry[ser queue[XMIT QUEUE]. head].size;
trans chksum=ser queue[XMIT QUEUE]
.entry[ser queue[XMIT QUEUE]. head]. buf[0];

MBI s BT A EBOR T B A HE NS A Z . S AE AN B A B S A ik
FEAE RN GE R R o WA, JUI I AH O () ek B0 BB 1 Sk v S B AT B4 . PCAR I%
TR i A — ik AT AR IR E R 4 A, ARG RIEN B S 4PC. RN EE S
TEOE FE TP B, ARJGHEAAZIZBAA o W27 JE 2 APCES A 2 A5 25 K 1 I 25 B
P, KR BT SAERIE TSP R B, WERRF G, RIEBAAI kB, TR L
B F— MR XA DRI SEA LS 14 WA 0-5
Listing 0-5
/xEERRkkkkk kRl kR
Function: push msg
Description: 4V BB ERAT I JE BAZ A CR IR 4 249600,

TIE T B3 B
Parameters: .
Returns: JG.
Side Effects: L.
sk kRl kR k
void push msg() {

unsigned char temp;

temp=queue_push (RECV_QUEUE) ; // AEBAFH 43 B AT fits 2 )
if (temp!=0xFF) { // A7fi 2 8] 43 L 2
// ¥ DI

memepy (ser queue[RECV QUEUE]. entry[temp]. buf, recv buf,
recv buf[1]+2);
// RN
ser queue[RECV QUEUE]. entry[temp]. size=recv buf[1]+2;

// HEIRE
ser queue[RECV QUEUE]. entry[temp]. status=STAT IDLE;

/) ERIXECHO
ser queue[RECV QUEUE]. entry[temp]. retries=0;
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// S ET AT AR
ser queue[RECV QUEUE]. entry[temp]. uart mode=uart mode;

}

recv chksum=SYNC+SM ADDR: // WER YT

recv state=FSA INIT; // HIEEBCIRS

check stat(); /) FER ] LG Rk~ — AN
}

[kl ksl kR koo
Function: ser exec
Description: AbFEFTAT HIHIATHE.
Parameters: L.
Returns: JG.
kRl kR okokok /
void ser exec() {
#ifdef USEEXEC
do {

switch (ser queue[RECV QUEUE]. entrylhead]. buf[1]) {

}

} while (ser queue(RECV QUEUE)): // Je:fSAbPRseiia iy &
ftendif

check_stat () ; [/ AR DL IR K I%
}

2 PAFISRIT

DRI Ay ER AT I 285 0 200 P P N Bt T L, T LA S — 2 entries™IVH VAT, BEA
entryfE—"MH R, A H— AT R RIS, WA I IR R R
B, UARTRIASE R R DGR o RESAR & e s T AT 4 A FIUART, 7R A s i A1
A HEREUART . R0, IREFERAT A . X2yl BT — e kb, Jf
AL T Fr I B SR B RUR R R . R AN SR R TR, B T AN

fREtiz .
H% 0-6
typedef struct { // gikre X
unsigned char buf[MSG SIZE]; // W EEIE
unsigned char size, // BRI
retries, // B IREL
uart mode, // UARTHER
status; // SR R RIRE
} entry_type;
typedef struct { // S BAA
unsigned char head, // BAFk
tail; // BB

entry type entry[QUEUE SIZE]: // BAAFIHIIGE Hentry4ity
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} queue type;

extern queue type ser queue[2]:// —/NKIEF—EKRAA
IEFIEOUT , ARBAFXFh s 45 16 N1 ME h )24 18 7 AR JBCAAAif ¥ TR o Ked 145
AL PR BN A B e 2, H S YR B Al e
JLSEBAF A /3 L T R/ IIEAH, IR HE AR 53 3 AR 25 ) S o A P R A X%
S TR IAT U R, BBk, IBAFI R A . F—21a] 5 (1) 75 ik B 1R BA A i
Ho
HF 0-7
[kl ksl koo
Function: queue_push
Description: FEAEHBAZIH 2B —A~entry 4ty
Parameters: queue — unsigned char. w]HFIBAZI.
Returns: WURIPECACL), RBIFEER, 75 W [F]0xFF
Side Effects: none
kR ksl kR Rokokok /
unsigned char queue push(unsigned char queue) {
unsigned char temp;
if (ser queue[queue]. head==UNUSED) { // WiRR\FIEZH)
// o EeEkIRER A0
ser queue[queue]. head=ser queue[queue]. tail=0;
return 0;
}
temp=ser queue[queue]. tail; /] RS RFREHE
// RFREHE N
ser queuelqueue]. tail=(ser queue[queue].tail+l) % QUEUE SIZE;
// ORI AL TR A ES
if (ser queue[queue].head == ser queue[queue].tail) {
ser queue[queue]. tail=temp; // B AR A R
return OxFF;
}
return ser_queuel[queue]. tail; // IR B1 5y BOATfif 23 1] [ ik
}

/xEERRkkkkkkk kRl kR
Function: queue pop

Description: EEHs MAEFABAS 3 H

Parameters: queue — unsigned char. w]HB\Z

Returns: WIRBAZIE A, IR[FI0. @ BAF b £k, iz

Side Effects: L.
skl kK

bit queue pop (unsigned char queue) {
// SRFREM 0L
ser queue[queue]. head=(ser queue[queue].head+1l) % QUEUE SIZE;
/) WREKIRE S T R iRE
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// BB
if (((ser queue[queue].head-ser queue[queue].tail)==1) ||
(!ser queue[queue]. head &&
(ser_queue[queue]. tai1==QUEUE_SIZE-1))) {
ser queue[queue]. head=ser queue[queue]. tail=UNUSED;
return 0;
}
return 1;
}

e S A NV S AR B 45 e F DA vt AR R I H (1) 75 25 AAH N AR . A
BN SR R IL B SR . G2 R IEAE SR ) BT HA, AT &, 3G
Bk A1 BAA PR Sk R

THEWCBAZ (3 S I E AR A& BA A b Sk IR 2, B A nT Aok I PCH 4 .
X AT BT 2 IR — ek PR o AR, RIRIE RN ZF T B4 PCe 78 Rk A rh i ST I ey
TFHEBNEEARr Rk

3 [EF M EE R ZEETOMATE I

IR Z 15 RGA R R A B A H R e a7 K. SR &7 X
GSAET S Mg ESHR 2, ST ORIR IR 2 TR, KA R R O A R
RIEBINZRAE . N2 M BRGNS, BB Eisas . BATEE S R R AT
L8 BT R AR POX LE 1]

FI VT 1) BN s AR o] U B AT A, A P U R G AR AT
Hnthin. (Mg AR BTA T S AR RERE AR T 2. 30K R e s A 1 e v T 2
TS EATREAE fe ) ARG, A S A R E R AT A A P A E N
RE. HeAh, RS AT BRI 2 X SR I N g R SR T

FC Dewica 1 R Devica n-1

Lommuynication kModom

Clock Devics 2 I Dievice n

KI0-2 430 4h 4k 44

FVHT TR ) B SR LEAN IL T R WAL, PO B A ML, ek A 2 Rl
LT EN S . RONPCIEREAE M2 b, BT LM 28 R4S B RE 2 R 9600, M4 F s
AT DURAT ] I 2R A3 A T8 A

ARSI BT AL, ARJE RS2, A 0, FET AL, XA TEBRIEIA .
MBI HEABAEAER, EREAEEIR S IL T AT, HIE AR R RS, SRR
LRIEHIRG, IXSETDMA (Time Divion-Multiple Access) 48315 HHEA 5,

Bk, BN AU I T — AN T B SRS T, B IR Bt — N SR AR LA B[]
BEA PR B[R] (1438 AR 5 i B2 R IR M B (0 R/ R e o FEIX IR, FRATTHE N [R] B
50ms. SNIE T HFAIBCS RS, SR ) B R, RIS T BN, AT DR 2R 20 T kA R R
AN B, XTI T B T8, Uik A ORI S EE IF e Ak Bds . 51 R BB ke sk
PLIX AT LI TDMA MY 26 o AR TR T AT R AR IR A 8, XAEAE B F A RS FD . 78
SRR R G AT DM FHAR 2 07k I R SR
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TDMA W 28 745 s e A A 1 e vk 2 T B o A3 N85 vh —HESJIDIP JF 5 AP 1 iy 1 AH
Mo g PR PO A BT, S P IS R F 5 o XIS TDMA ) 2% 1) B B i 2 A
50ms,

W2 E PR AN g T AT R AR TRTER Y o B e AR 1 L AR A2 2 A B 15— e £ i
A LLE B I (R I B i) AR AR 2 a0 SR S, AR 28 o0 it s AR 2 ik ik
R, AT A, U SN A Z rh Ab B, A2 ARG K 7 A A
(R L XA B2 T RN B IE BA B, 22 DA 2 (10 ) B ke i B 43 S5 Ak
Fo HILRI AR LTE I SR B2 S it Bl . IXRE it e 7 e BRI 45 4

g BT R IR BOR I I, E s RIRRS T REZ MR . B, R IE S
SR, B AE—ANE R, T2 7870 R H X 50ms (1) B[] 48 0] 58 22 19
BREH %o XA Beh HaeRIE3ANH R, 534N Bt S 2N — AN i 1) B 1

DR 25 e PIRAE FE e AR T B, ] ARG A o 0 % ARG AR T >k . RIS RS
GHAAIOEEY S T
H% 0-8
/xxERRkkkk kR Rkl kR
Function: main
Description: FEFF A H. HJEHE8051, 1 HEH Wik

SR HE NS R
Parameters: .
Returns: JG.
skl kK

void main (void) {

slotnum=P1 & O0xOF: // AFEN BT BT
slottot=P1 / 16; // AFBRT A
TH1=T09600 VAL; // BCE R AR LI EREE
THO=RELHI 50MS; // BEE E R EROMIE
TLO=RELLO 50MS;
TMOD=0x21; // ERTER0 A 1647 TAE 75X
// ER A8 A B ERE T
TCON=0x55 [/ ERERIFARIZAT, PIASMES IR Ay
// iR i 2
SCON=BAUD 9600; // UART TAEAN#EA2
TE=0x92; // ffifEE RO T
// FERAT
init queue(); // EEHTE S
for (;;) {
if (tick flag) { // KRG bR
system tick();
}
if (rcv_queue. head!=UNUSED) { // iR BAFIHEHE
ser_exec() ; [/ B E AT AR
}
PCON=0x01; /) BEANZE AR
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B2 5 I 250 TP W IR G EAL ST, AN BRI A system_tick's IR & EOAN FFAE
SE W 2RO TR S5 FE P P AT, RN ISRIE XS RSy Bevl 8, i HE AW RS, (RIEAS
Wi I B St . TR I dnidn s, RESRTR A BT B AR EDRS 6 i T
52 0-9

EXTRN  BIT (tick flag) o RH—AE g4
EXTRN  CODE  (start xmitt) ; JifSmfBE3|T. ..
EXTRN  XDATA (curslot) s ERER AT B

;o FET RS TAEANER 1. 059MHz (1) 58 I 2% TR (A 22 I 2% A 50ms s HH — K
sV T R G IS O I A 30

REL HI EQU  04CH

REL LOW EQU  007H

SEG AT OBH
ORG  OBH
LJMP  TO INTR ;o HRITHR S RE

PUBLIC TO_INTR
?PR?TO_INTR?TOINT SEGMENT CODE
RSEG ~ ?PR?TO_INTR?TOINT

S
; Function: TO INTR

; Description: B #R0MIHWT ARG LT . € I #BE50ms i H— Ik

s T I AT R TR) B 1 31k

; Parameters: JG.

; Returns: .

; Side Effects: L.
S

TO_INTR: CLR TRO o1, 3 EREEREE 0
MOV THO, #REL HI : 2,5
MOV TLO, #REL LOW D207
CLR TFO o1, 8
SETB TRO o1, 9
SETB tickflag K VR G 9y VA
LCALL check slot ;AR B
PUSH ACC
PUSH B
PUSH DPH
PUSH DPL
MOV DPTR, #curslot s AT BN SR
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MOVX A, @DPTR

INC A ;I BON

MOV B, A

MOV A, P1 s BRI B

SWAP A

ANL A, #OOFH

XCH A, B

CLR C

SUBB A, B ;T B AN
;o= R BT

JC L1

CLR A ; A2, TR curslot

MOVX @DPTR, A

Ll: MOVX A, @DPTR R YN T P2
MOV B, A
MOV A, P1 LSRN BT
ANL A, #OOFH
CLR C
SUBB A, B ; curslot==slotnum?
JNZ 1.2 s ANET
LCALL start xmit : curslot==slotnum, JTUfKIi%
L2: POP DPL
POP DPH
POP B
POP ACC
RETI

END
I T FH Cn 5 FRL I 1) 5 I i B R 25 R o
FIF 0-10
/xEFRRkkkkk kR Rk kRl ko ko
Function: system tick
Description: j&R#s th RS FET. TEAZAE R o s Le 75 22
N ] R 71 1) o Kl 2

Parameters: L.
Returns: JG.
skl kK
void system tick(void) {

unsigned char i;

tick flag=0; /] TG BEAREAL

for (i=0; i<MAX MSG; i++)
if (xmit timeout[i][0]) { // see if the msg timed out

130



T ESE I UK R R AT Tel: (020) 38730916 38730917 38730976 38730977  Fax:38730925

xmit timeout[i] [0]—;
if (!xmit timeout[i][0]) { // if so, check retries
check msg(xmit timeout[i][1]);
}
}
}

if (recv_timeout) f{ // LI TR] g ) T 2 A
// i
recv_timeout——;
if (lrecv timeout) { // wiH. ..
recv_state=FSA_INIT;
check stat();
}
}

RGP B IR Z RE MM IE ) Dhfe . AH AR Sl H rh 1) i b bR £R a2
METEARR . e R E DR R e A8, SRV AN s B R IR Ik
SE I R O TRy vh T i 25 R8P B BER R eI TR) B, AT i (R I TR B3] T I, e 1 ik 1)
REBR BUROEE AR S5 AR RO T S o D RERR U R 8 22 1814 PA 1 v 55457 I8 TRV JE N g2 e
DX, AT Rk P T IR 25 R P X e VR IR 2. YR BN RS, R PAT AR A
THRMNIIEI P BR o B BRI R S T 2 A ZR G A o S50 8 £ e ] 94 £
ARG IEAT AL B . R AT T P BT R 25 1 1 B T 25040 a2k 38 43 A RE A0 TR 48 M R 1) AR A —
FEo HARATEMNRIEBNS rh ERR T AN —ASBI I X ok H
B 0-11
[kl ksl koo
Function: start xmit
Description: ERATBEZ MV BN KRIEL X, AR5 R IEH — M B
Parameters: L.
Returns: G.
Side Effects: L.
ksl kR Rokokok /

void start xmit (void) f{

unsigned char maxbytes=45, // AN B e R A B L
msgnum=0, /) RILEGEPR X N IR R T S A
1]
if (tq_head == UNUSED) { /) WERBABZ A, SAN IR SN 1]
return;
}
while (maxbytes) { /) MRILG M X A A
if (maxbytes>=tq[temp]. size) { /) BRERERE B R — A1y

[/ NG DO 71
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for (i=0, chksum=0, trans size=0;
i<tq[temp]. size;
i++, trans size++) {
trans buf[trans size]=tqltemp]. buf[i];
chksum+=tq[temp]. buf[i];
}
trans buf[trans size]=chksum; // ARERS e
xmit_timeout [msgnum] [0]=MSG_TIMEOUT; // {447 a] ]
xmit timeout[msgnum] [1]=tq[temp]. retries;
msgnum-++; // G X BN
maxbytes—=tq[temp]. size+l; // reduce amount remaining by
// amount used
temp=tq[temp]. next;
} else {
maxbytes=0; // BEHBAEIR

B D
Function: ser xmit
Description: AbFH &%y
Parameters: L.
Returns: JG.
Side Effects: L.
kRl kR okokok /
void ser xmit(void) {
trans ctr++; [/ FRIEFRERINL
/] HH AR Rk e R
if (trans ctr < trans size) {
/) BN RIEA A
if (trans ctr==trans size-1)) {
SBUF=trans_chksum;
} else {
/] RIE R
SBUF=trans buf[trans ctr];
/] BRI

trans chksum+=trans buf[trans ctr];

PUAE AL BAF (0 45 A A NS S AN FE T, DRI BRSR AN ZE N o 2R
FEZ RN R BOAGR T3 R, A2 N3N G R] T E, BABI AR AF
S5 1N ST TS BR 22N EE 3N G o BT (R BA B 45 g 6 50 5 1 R 2% K 58 EX FH DT RE o

132



T ESE I UK R R AT Tel: (020) 38730916 38730917 38730976 38730977  Fax:38730925

KA BANBIE R AT ] — & B A entry S5k, AEREAN S5 M )T — 58 R IC 2R 11 AN 2 ] S
FIRY R RS o entri sEUAA N MERINR—AMEH], —DRBATH . H7H2501
AR, N IR SR — AN a5 0, JHE e B R . 7 2 MR —A
SERIT, ARSI MAE AR, R 2] B AR B IR AR AR RS WA 2
0-12,

HIF 0-12
/xEFARkkkkkkk kR Rkl Rk
Function: tq init

Description: A &ikBAFIEE SR

Parameters: .

Returns: JG.

Side Effects: L.
skl kK

void tq init(void) {

tq_head=tq_tail=UNUSED; /] ¥k RYRE B AT
tq_free=0; // WIS R

for (i=0; i<QUEUE SIZE; i++) {
tqli]. next=i+1;
}
tq[QUEUE_SIZE-1]. next=UNUSED; /] FVRAEH
}

/xEFA Rk kR Rk kRl ko
Function: tq_push

Description: Z;HCAIERAS ) I b 45 ka2

Parameters: L.

Returns: 3R [AIH 7y BLAE5 R BT, WA mT 70 BC K 5T IR [B]OXFR

Side Effects: L.

skl kRl kK

unsigned char tq push(void) {

unsigned char temp;

if (tq free==UNUSED) { /) WA RS
return UNUSED; /) SR
}
temp=tq_free; /] FFBF— AT
tq free=tq[tq free].next; [/ H AR N N AN 4
tg[temp]. next=UNUSED: /) GRS
/] BeJa— 45
tqltq taill. next=temp; // CHENELEAT R AR R AR )

/] Waik
tq tail=temp;
return temp; // IR [ELET 4
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/Askskskkekekekekskekskekokskskokekekokskskokekekokskskekekokokskskskekekokskskokekokokskskokskekokskskoskekokokskekokekkokskokok

Function: tq pop

Description: MAIEPAZIH R H 45 & [ 4544

Parameters: entry — unsigned char. 3572558 I45H

Returns: 0 WIRBAZIAZE, 1 B AFI b A £

Side Effects: .
e

bit tq pop(unsigned char entry) {

}

}

unsigned char temp, trail;
if (tq head==UNUSED || entry>(QUEUE SIZE-1)) A /) BB A

}

if (entry==tq head) {

/] BALEE TR
return (tq head==UNUSED) ? 0 : 1;

// IR R BA S Sk
/) AERFR A PR
temp=tq_head;
tq_head=tq[tq head]. next; // %EhkIgEr
tq[temp]. next=tq free; // FEIHBGE RN B Sk
tq free=temp;
else {
temp=trail=tq head; // W IRERTRET
while (temp!=entry && temp!=UNUSED) { // &r& H Ik %45
// B A AT
trail=temp;

temp=tq[temp]. next;

}

if (temp!=UNUSED) { /] RBNEH. .
tqltraill. next=tq[temp]. next; /) THERIZ 4K
tq[temp]. next=tq free; // BRI R T

tq free=temp;
if (temp==tq tail) {
tq tail=trail;

}

return (tq head==UNUSED) ? 0 : 1;

3 RN RRHRED

Kb B A 2 AR AR AR ARG SR i i EU A S . TDMA R 28 T AE A OR 1 349 RiFIRERS 2

()55 (R I T K A A B o (RS, BT IS 2, AR AR Y RIAN A B IO AE A — I %)
£, MARARELRFFFID . B ORIFID S B i B R sl — DN RE (5 .

R EE P S AR BRI IT 4R, BATHIPCA Hh—A e B PR R A2 ik
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M IXAS KRN S A AR R A B BEO . A AT A AN R T AR 45 R ok Ak B IX
AMET, AR 521805 LI INTOS | I 1. TSR¥G F3E I A sl i 880, A&l 2
Frrp AR R SE B o 78 I 2K 87 D IS TR] R SR o PO th R K ey, 2% 745 s SRk
H R B0,

B 0-13

/sskskokoksokskoksksokskoksksksoksksokskskkokskokoksokksokkskskoksksokskokaksokskok ok ok

Function: start tdma

Description: HIKTARSSHE R M 2% R P ik i R I 5, T8

TG Bt # . Ja 3hE 230,

Parameters: L.

Returns: JG.

sokssoksoksokoksokakoksksokskokskoksokskokskskokskskokoksokksok skskoksksokskoksksokokok ok /

void start tdma(void) interrupt 0 {

THO=RELHI 50MS; /] WEENER0
TLO=RELLO 50MS;

TF0=0;

TRO=1;

curslot=0xFF: // I B O T 4R

XA P UFAL . S, XM A A SRR, RO ElTH# S A
—NASME T B, BAEPCH REIE RIS . IRIE S N S0 T IR SRR
I Bt B MR JE S L E s, X A CRIPC AR TR AR 5 A4 RETT AR F BT
HAE . BB, PCARAR — MR S 4 M A R, ERE SO RREE I LA I BOKR K
I, IXIPCAUHT A 2% I Bt B, S e AR 58 B 1 OB TR 215

T3AN AN P RSN Bl 2 L PCRE IS 25 A L8 1 ST B W B R mUROATH B e e f ik
O AL T TN NI S I BB EAT A, MR AR A . IXAS P 45 AL A TDMA R
SRR G IRA ARG, PP W 2% 15 i [ POAR A R Bt Joe KA o

4 CSMAM 4%

Mg T AR EER AR A R T B B B IR BRI, TR T IR TDMA ) 2 2 1+
I3 RAG T R , JoHE A W43l — MR AF R R T %

SR, AR RFEEHTOMAY E. G S AMERREZ A, KRS
AT BOFBAA W R N, A A EIR R, BB TR A A . X,
TDMAJT ¥ AR AN IE H

PR PIXA ), 75 BRI AR REAE AT A o EUE AN TR S
9 [R]  FFEEAE P SR AR, X AR O . B R SE, N R AR A T SRR
WA, Y B O R s B g 2 A R R A . AT I D) RE IR I 250K A
CSMA (Carrier Sense-Multiple Access) P&, CSMARZ% [ o) & — B E TR
A AT AN A SRR N I 5

1805145 NCSMARY 26, 194 256 1 s AR A D0 2004 1) 805 1 [ R AT 1 BEBE T A1 115 i A%
Rk EHE, ARt A c. LR BEAS BT HIB052, XFFELE T — AN @iy, B
() 00 2% (P A 7 a0 LR TR B, B, TDMA R 2% vp 5 INF 28 0 14 INFBR Th HE 2R B0 350 AN B0 (RN
SEWT A2 W IR SR, e AR O R A2 B B 5 — AN AR TE IS o BEIRRT S 1S W
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I, 8 IR0 B AT, (RIS EAAT ST bR AR o 2 8 I 283 tH IS, AT 58 I 2o
Wik 25 FE 7, A IbE s, EEFREAL. AR BRI IX AR B, W%
WREALEE, ATFIRRIEHE.

SE I 250 W8T R 55 KA A CSMA A 28 FRIAZ o R 1 o s DA R 2% R i 31— AN A5 I
SEN AT, BhAh, BRI AR, E N SRR RELE N . S T HTX
PIANTIRE, TH— ARG AR UE &5 R BEALECR N E I ds0rh . g s 5, Bk
WIIFIE IR S CAUR 2B R AT D), JFERENE ISR IE AR 58 I 35 O FR Hh 1B Il 45 1
WANF0-14,

HIF 0-14
/Fkskskskeskekseskesokokoksoksokeskeokeskekoksoksokokeskeskeksekseksoksoksokskokekskokskoksoksokk
Function: network timer
Description: & &0 Wi G5 R F o 24515 1) s K PRI IS T i )

0 244 o 2 el R PRI 5 A v
Parameters: none.
Returns: JG.
Side Effects: L.
seksfoksfokeskekskeiokeskekeekeoksoksokskokskskesksekeiokekeoksoksokskoksoksoksokeeokoksoksoksoksokekokekok /

void network timer (void) interrupt 1 {

TRO=0; // A ibsE I A

if (delay wait) f{ /] TR R A W 4 9 IR AR S
delay wait=0; // IEBRHHE MR &AL
trans restart(); // EOFIT G R%

}

network busy=0; [/ WEEANFR AT

check status(); /] FER IR RIETH B

}

/Hfkskstaoiollskaiokokiskaiok ook ollskskakokiksaoookiskao okl lokolokokatofolokolok

Function: trans_restart

Description: JFfi I M IX H TH E o sl S IER,
EETEMEERNEROEREG T

Parameters: L.

Returns: G.

Side Effects: .

ok ollkaiekokskiok ook ollskskk okl lokklokaeotoklokoktodotokok /

void trans restart (void) {

SBUF=trans buf[0]; /) B AN

last out=trans buf[0]; /) AR AE TR
trans_ctr=0; [/ G X ARER ) 2R — N
trans chksum=trans buf[0]; // ¥WERK 7Y
}

BN NSBUF IR 1R A A — N I i, 22 AR s W7 IR S8 1 s
ARG o D SR A s b o F) 800 AN SBUF Hh A BSH s AN AT, AEA D B A& R L T )il X
AT RORS BRSO AR B e T TR AR B AL RN BB ) ARG
H& 0-15

136



TSI MUK R R A Tel: (020) 38730916 38730917 38730976 38730977

Fax:38730925

/xEFRkkkkkkk kR Rk kRl kR
Function: ser xmit
Description: AbHEH4T A% K.
Parameters: .
Returns: JG.
Side Effects: L.
skl kK
void ser xmit(void) {
trans_ctr++; // Bt FeEr
/] B AR Rk e e
if (trans ctr < trans size) {
// B JE RAERE R
if (trans ctr==trans size-1)) {
SBUF=trans_chksum;
last_out=trans_chksum;
} else {
[/ RIE R
SBUF=trans buf[trans ctr];
last out=trans buf[trans ctr];
/) SEFTR

trans chksum+=trans buf[trans ctr];

[kl ookl oookokkokkkokskokakatak ook
Function: ser recv

Description: 4 ZRZTIEHEF AI600MT, AbH A AT R .

Parameters: .

Returns: JG.

Side Effects: .

skl okoilskakaakakkookokkkokokkakokkok /

void ser recv(void) {

unsigned char c¢, temp;

¢=SBUF;
if (THO > NET DELAY HI)
TRO=0; [/ VB IEIR I (]

THO=NET DELAY HI:
TLO=NET DELAY LO:
TRO=1;

if (transmitting) f{ // WHRIRAN T JTEAE R I%
// HE. ..
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if (c!=last out) { /) HETE T NZ A RS NSBUF
/) I
trans hold(); [/ A—FE—— M gtk R A A R
}
} else {

switch (recv state) {

/1 XM AN

/Hfokskstaoiollskaiokookiskaiok ookt ol okiksaoookiokaololklokaeotokolokskatofotokolok
Function: trans_hold
Description: W E AR LS R IS [H] 2. Oms |11, 76ms
Parameters: JG.
Returns: JG.
Side Effects: .
fskkiakoollskaekookskiak ook ookl okl ofolok /
void trans hold(void) f{

unsigned int holdoff;

trans chksum=trans ctr=0; [/ BALKRIE A
holdoff=(unsigned int) rand(); // 53|MEHLE

holdoff/=3; // ORI e 7R
holdoff+=TWO MS; [/ BEI—EE OR AE I 2ms
holdoff=(0xFFFF-holdoff)+1; /) s

TRO=0; // BEFABE A

TLO=(unsigned char) (holdoff & O0xOOFF) ;

THO=(unsigned char) (holdoff / 256);

delay wait=1; /) BT R A Y 4 o
// IERTEARES

TRO=1;

ATELE S, AEBAOE WA BAT 242240, T RIAFIBE T2 last_out WAZN
BN IRJE HASBUFIKIE . ME, XM~ g A AT, WERA IR
i, e LR 24 iR

CSMA R 25 45 s (F H e A AN AR e Al AR AR AR o 2% FRAR IR (R VB4 2 i
B T3 = AR R, B E AN, BRIV AR, X R S
RS Bt 4k AN i AR R el — Rl AT B A

¥

5 458
XENG T JLFE R 805 L3 B4 BEAT M 4% TAREII TV o X LU FEAS S e — 1) J LA 7 3
WURAR T 2 56T M BRI S S, T DA L e 48 .
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FNE T RmIFFERE

1 BCRABEE T Bikei | CHKED

MRS I AL BR AR, CAPE AR AL A A FI8051 LI, s F-8051 (4L it
TR, W2 fiEKeil CHFRTH, XLSEEME 225, KIA8051FKeil CHI4E & HILIRE
JEram KR I ICAIB AL Keil CAVRG SRR AT B () TAE, PACS14mikassea
FFCIE 5 MIANSThRHE . N BRI AN AFAEJEANS T B A, BB FHCH 1 9w B d HEAT S 1R 5t
B

MIFAEREA TS L4y, DS R LA ). 7 B 1A% H RS 45 04 BV 1% 08 45 718051
FIEAT . MRHEIXAN BRI, AR A DR A RS e 8 7] 35 805 11 A 7 1) AT o

W AR P ARRS AR & AR S el e B0, 3t A e ol i 3 — S ek ] LA AR
PIARHE o B — pi A% A IS AL 805 LI AL Tz il 4, I AT A7 A% 5 R 76 25 A7 A
0 P4 T LES AL VB Rl N o X IS oA Sy s 76 A7 TR A8 S W s B R A AR o, IR 8 X IX A
Pz Sk, Bt bdatask A E

M PNTE R REFRE A . X AESE AR R, (HEAEAS . RS R E
() B B B A S — A7 A DX Il A R 2 s I8 AR (1 B AR R A T (1) B 1] 5 25 40
SRR o G o A X SRR AT I AR AD S B G 3 gm AR

—H OSSR T TR B FE, BB IRAS A AP 254, A TS 8 g v i
MRS FEST, HRLewy R BOR IR . @ THWIRS T 2 5, X e TR RIEE:,
TEFELRPRERT A 22 T e W (0 R B AR A R o X R A AR SR T R LA R
BELEME DRI . X LEHR o AT e AL B 328 VA FH 5l e g5 R 7E [/ — B TR g A 2 .
80514514, COLLmPEASANE F Bl A1 A RN T8 o 5 e 1) o) P 2 A BRI 6 328 A R 22 F O 1
W AR (A5 80x86IX FE (1 AL BE RS, 7k BE A RS T RE W FH G AR M. &5 4, (R
8051 [P HEAR A M1 AT IX A K, X T AR Le 020 ish Y- U FH R D e el 45, o] LAFEABAT) 2 SCREFF A
PR, X BT CH1gm BE A B A8 F — 58 I HE AR 2 () g v — MR, X2 v I A7 R S K Ak
BEEFIA], DA /D A OB - reentrant

HA R G = R S A P EGE . AR, ERaE SN 2
AW T, HSEPR BEIATIRE. B, A R AR e AR ORI A o T 1K TSR
EIX P A R Wt 1A R — AN R BT 56 9, DRI AE [A)— ) S e AT — AN R TR 5 R 7, 7
AT BT IR S5 R B R AN S R G rh W e i, DRI A . — PR
B E RN PR 2%, EREA S = R E AR . T I, 3R
PR IS A 4R iR

M LT I SR, PREEE B AN A X T T . IR ZCREF I,
YAATT T E SN Y BEH B AT SRR B, A A B — AR, RS R AN P
WATHRAE . X OTVEAECO LT ARIE Y, {H B fefd F R CBYTE, CWORD, XBYTE, XWORD, DBYTE,
DWORD, POBYTE, PWORD iX4&tjabsacc. hf LM% e L, BN MEINTA-AE X B KR —A
(char, int, long) WAL, (FREFHERA R EME. 540, W RARMBECE L5 A SURRIR,
AN Fie T8 A FMOVIXON A8 A7t DX 30 AT bk, AT DT B o 'S 2 e SRS Mg ) =41k 5 =K

TTERAR A ARRS LR 25 Archimedes BiAvoce t X AL I i, R0 AT S 7 4
WiKeilTET . BB 928 L% bdata, variables, reentrant BR 0 A4 2k T g
TTAEAR A IX LR AE o Ak J5 AR Y % 78 70 R Ke 1 1 3CRERIX S8 T fie . G &4tt—A i H
MArchimedes¥ A FHC51, 45 HWAH Y44 T CODERIXDATAZS [A], iy H380 Bt K e 77,
AR TARAIMESHE R Nk WA R CUE H, WA A3 4 116, CHLAf Sk
A LLERSR S R
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2 ECHmKABEE I BiKe i 1L 4RIKHT

FEI G AR e piKe 1 LI m AR B E I A 2R 2, B8 — U B 4 FiKei ]
BN 2GS, IXFERIKeil CIEHE R R WRFR P2 HCRI gt M 'S
(), 5325 =% T ORI g & i FE IO RUA o

BARDAEAT HIKe i 1HEAT SIS I AL 2] 1o 5. SR b, G 28] 10 ) 302 B M Avocert
TG R P FE AL I R O RE P PCONZFAZ 2 (10 5E Yo SRR EAvoceti g K2 T, "B AL 7E 7 L
FIA8051Z Hif =AY, 752 FHPCONT ik B 42258 X

3 [FEHusing" XEF

PRIV ZI0 438051 RINTHAL BEAR AT AN AT A7 2 AL, BRI 8/ Z A7 8% o IX 32 F 15 F-DATA
A X KR . A FAr s A& —A 500 (AN0FI3D. PSW SFRHIRSOFIRS ¥ ERA(E
S0, EPEATAERSAI0. AT LLAERSOMIRS LM, DU FAF e P R 4. =
TP T AE T Wi IR 25 AR 7 A A AE AR AL ) . LR T A8 using MUANE FH us 1 ng 126 T A
B A g A R AL AL, 2448 T using I, ZFA7R AN I ANHERR, X HLIRATT
B Al R X — A

BRI, W W RS R TR T AT AR AL, AE R TR A AT DA 32 AN R A R
Wl N TR, EERTH NP W IR E — a4l B B4R FIA]
BAARRE LA T BRI ZF A7 B 210 WA S 20 A O 1) Hh T R 25 R 7 Al FH 27 A7 28 410, Ik
P52 g LI v W7 R 45 R A T P A2 20 2 0 AT 40k v T IR 45 R 8 P 1 B B T 4, 24T
RV # AR R () A A, A I iR A NOAREGS, 112 ANSZ 2 i 75 A7 ZH () 52 1 o
NTENARS UL T Ok TSRIEFR Z5 A7 2 LI SE AR B vt I v

H% 0-1
void main(void) {
IP=0x11; /) BRAT R RS o 01
// Ee gk
TE=0x97; // AFREERAT I, MRS T

/) FERFEROFNAI 70

init system();

for (;;) {
PCON=0x81; // FENT AR,
}
}

void serial intr(void) interrupt 4 using 2 {
// BT R W e )
[/ AT ZF fras 42
if ( testbit (RI)) {
recv _fsa();
}
if (testbit (TI)) {
xmit fsa();
}
}
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void recv fsa(void) using 2 { // recv fsa WAZ54d AL B AT oo I
/) TRIRERI R AE AL, DA B AT A
// BIRHE

1

void xmit fsa(void) using 2 { // xmit fsa @DAZ54d A0 B AT o I
/) TRRERIZRAE s al, DRk B AT b
// BIRHE

1

void intr 0(void) interrupt 0 using 2 {
// ER W g — A
/] FiAFARA2
handle io();

}

void handle io(void) using 2 { // WAL FRB2 1w W Bl 25 1
// A HIRB2
}

void timer 0(void) interrupt 1 using 1 {
// AR g i — AiTH
/] Tl

}

void intr 1(void) interrupt 2 using 1 {
// AR g il — AiTH
/] Tl

}

ISRAN TSR H I RE A I [R]— AN 25 AF dn il o ATARTBE R U F 119 D e pR O 75 2246
WAL, NCh12 HE M A A3 210, N XA 567 R IR, 2 SOFARZ X
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Diedau - pumcubion lewal

rmalr
wit system
IntetTURt poty lewval
TirreHr_Q intr_1
Imtrrm prnnky leeal 4
ganal inkr ntr
rac_frA xrlt_fea handlg_ia

P01 ] B A
1R 2 SEI IR Bl AR 8 (R P IF AME LTI RE T . A SR bR TR P4, i
WA W0 R i AR o s T B R S T e BT P I A

HZ 0-2
void main(void) {
[P=0x11; // BRAT A AR O
/] e
1E=0x97; // AFREERAT I, AMER T

[/ RE R0 WA SRR 70

init system();

display () ; [/ W B REOR IS A

// HE
for (;;) {
PCON=0x81; // HEANT N
}

}

void serial intr(void) interrupt 4 using 2{
// AT WA e
/) AT & A a2
if (_testbit_(RI)) {
recv fsa();
1
if (_testbit (TT)) {
xmit fsa();
1
1

void recv fsa(void) using 2 { // recv fsa WhZ{FHIFIERAT KT
[/ R P57 a2, RN B AT PRIk
// BIRAHE

display Q) ; [/ W EREE AN A
/] IRE&
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}

void xmit fsa(void) using 2 { // xmit fsa @WAZ54d A0 B AT o Ik
/) RRERIZR A7 al, DR B AT b
// BIRHE

}

void intr 0(void) interrupt 0 using 2 {
// ER el
/] FAEARAL 2
handle io();

}

void handle io(void) using 2 { // #&f&FHRB2A P WrfE 78
// WhZiAd HIRB2

}

void timer 0(void) interrupt 1 using 1 {
[/ AR — Al
/] AR 1

display Q) ; // R RIEE N

// WAl R
}

void intr 1(void) interrupt 2 using 1 {
/) ARARSE G b — ]
/] AR 1

}

void display (void) {

}

display B E#E805 1A AT FH o X WK display BT # 2 H display
BREL R W T o O ARSI SR A T QAL AR SR 4T A A7 s 4
W RATAT 0 o BRI, G ol Al A5 A7 2 A 02 0t Sk X di splay R B T4 1. X
I G P B AN AERO. L RTAN A A7 28 F- 0k 7 30, M AR LA Mkl . 7EIX L, OB i

FH 7€ I 4 0 400 #411:00...07

K ) B s A T, G T IR S AR R d i splay BR BRI, IS ] 25 A7 2R 2001
AL B SR . Wi di splay BREUUN B — AN TP W IRSS R P, IBiR U6, LB
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i ORI P T R 45 B A [RIRE IR B AF 2 AL AT DA T o AHAEIXANE 7 oh, eI 2 b
BRI T o

AW R display & B I, B o IE RS AR B A5 B, XS IRAT R B LA
JEFRACEE . HATE SR, Wik gm A A B A AR AR AL S . TR Lk R R A A Y
HELEA P AAandl, A G AEa 200, T 0T display ek 208 H 4 P45 il Fi5 4 NOAREGS
KL o K G B A A AR DA AR FHRO. . RT RN 5 A7 2 b AT S0k, A R 0] s hik
display D E B EA S AN, FEAMETIRIIN L —2% NOAREGS ZwiFHia<, e /7 dedln e
WA, B 5 IR BERE S AREGS  FCVF SCIF A S R B4 IR CH 1 BRI HEA T 2 5
#tipragma NOAREGS
void display (void) {
}
#ipragma AREGS

Ciefaut axacutdoT leval

main

InIL_systarm dlspday
It priceiby leesl 10
tirmer_i irtr_1
dlsplay
IreTIpE prary 1gae 1
earigl_intr imtr_0
regy_fag il g2 hendle i

digpisy
K0-2 2 2 gy A iR

WAEILAT S5 — A DiRE. Bdisplay i LA R AR SR S e i TAE . COLREAE s
Gkl b 1K BT B A L R o AR S PERAAL I A5 R, SRR A AT R A A B, Bl
BAF Ao IRMANE LTI I AT A7, A F AR S AT [R)— A7 ) X A2 48051
B A 15:80x86 E680xOHER MBI L Re MR o — BB DL T, XAAT 4 fr) i, {H 438 51 H]
B RN BRBIONT, AN T 38 S 1) H IR AR B o

RV E I 280 Wr AT I I A display %l 7R AT R P R 4B T — AN AT
Wr, i Trecv fsa pREL, Mk X 2 display k¥ display K BHAT8Z )5,
JR AR B IR T o RO ZF A2 AL U, AR LCAf H 25 47 25 AR AN S I, 1 i
LA AT A A A R o5 T o BT I IR SR P HAT e R 2 n, IR B E
I o IR 45 F27, X I IE AL T-display R ( R A R b . B e 78 BROAAA g B b 1) =38
BEMOALRAE T,

H T RPRIEA ], Keil C51 AV A Hdisplay BREGE USRI, g 25
N A B XA BRSO e I RIS AR R 0 IO A i ]
FA T4 T e E X display pR%L
#ipragma NOAREGS
void display (void) reentrant {
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}
#ipragma AREGS

WEE T FANREL FRPIOAE A 0 A RN PRA T I TR AR 2 38, R A A . Btk
2N, IR RN BRI 53 R 2 (PSR A T o RSB 2 1) 110 DR/l s i T ] — B ) Py
W PN BRI IR B Y2 « CHLRT LR R Jr 75 AR 1R/ o AR B2 NTHES
XDATAFFJOFFFFH)  JFUR AR AR f A e (B A BOAERR P ATAE X PG o ARG BRI 42 5¢
PRIFEE G, NAZAFAEE M5 SCHE, B L 0 I AR 25 1)

4 IZEHIEEEESRE
AR IS oL, RN CO LA FLIE R MER:, ARSI Z AN F R b i H D fig i
. FH T HRET .
H% 0-3
void main(void) {
1P=0x00; // A R WA AR AT 56 2

init system();

display(0) ;
TE=0x8A; // ALRE R s O RN A1 BT 0
for (;;) {
PCON=0x81; /[ HENZS AR
}
}

void timer 0(void) interrupt 1 using 1 {
// AR b — AT
// Al

display (1) ;
1

void intr 1(void) interrupt 2 using 1 {
[/ ARSI — Al
/] FTirasdll

display(2) ;
1

void display (unsigned char x) {

}

R4 ek Bdisplay B 78 ERRBOR IS, SERE I S0 AN SN i b LIRS, R T
e, EEEAR .
% WARNING 15: MULTIPLE CALL TO SEGMENT

145



T ESE I UK R R AT Tel: (020) 38730916 38730917 38730976 38730977  Fax:38730925

SEGMENT: ?PR?_DISPLAY?INTEXAM
CALLER1: ?PR?TIMER _O?INTEXAM
CALLERZ: ?PR?INTR_1?INTEXAM

dkk WARNING 15: MULTIPLE CALL TO SEGMENT

SEGMENT: ?PR? DISPLAY?INTEXAM

CALLER1: ?PR?INTR 1?INTEXAM

CALLERZ2: ?C C5H1STARTUP

HEREAYE A IR display BREC AT BERE D W IR 25 A e b W, i b IR 45 R R H display
BREL, X FECT R RS, AR USRS 0 R W R AN TR T LA A T display
PREL . S T ANE U RO AR R W L2 R A AR R . Ard i A A Ak S, R
display s %E SCBCHF N BREL

SE I AR OFNAMER rh W LA R h ot g, X 2 MANS F8h e, ol A%
e — AN BREP R IH display BRI TP R B, XIS, PO Y R
display BRI, HHWTIERAPATRE . XN E S EBOE L 220 XA EEA
N1, BOAET BOM TR, SR 3% 18 2 F U AT e 200% BH O PN BRI 45
B IEBASNIAERRS 8T, WA TR &, fEAt Ak ? X2 TR TAE.

YA DILLE S 5, BRI ? S R R T VAU RS AN, HIX S5 i
A IEEARTHUR g n] e AL H AR F bk . AR EREAR IS S — AN AT SO, (HE
TR A, KOS AR IEM S T =S AT T, T DAY 2

AR ITVET] DABR 2585, — Rl & R IE R AT E 5007, XS AR R AR
A% AR 22 AN D5 2 IDATAZR (], AHARZS By SEB o 5 — e W B e s 34T 78 5 40 i, el
fib 2% R B B S EE R — BARE R HIRE RS E R, A"k
e, BN ERIERE T T . B, MO . (R AARE RIAZ, H
AE A 20 TR] AR FRY B A P e 98 28 — Mo vk

FATHILS XA ety 2 HEAT A R I8

L51 example. obj

CARLS IANBAT A Wi 70 b, SR O R HE I "enable variable overlaying”
AT T o

5 MOTVEA RRREL, RS . IRRT R AN D Re TR T AN AR 2 5 A
B, XFHEAFH AT IS ST, display &8 main’, "timer 0, ’intr 1'=F{H],
PR E AL AN PR S A D, —BOR UL TR U 2 W I—Ii. fEiXH, 4b
R LR DR A, e R AR 0L RGEW AR, SH AT, IR R T e B AR 0 R i 2
FI. BILS 1AW, AT AT PRI o P 20 WY %4 i A\ T B B R HEHH FO"Add i tonal”
HEH

151 example.obj overlay (main ~ display, intr 1 = display)

1R Z AR AE S — OSBRI A E S SR B 2] 1 7 v sl s
PR N BRORT DAV BRI e 545 . IRA T RE— 2B R IT A s S E R, 2Lk, #ik
FEEATTERIBR o

5 {FH64K (E(E%) RAM

WERAR 805 L R E AR R4, A vl Ge A AEH 64K 715 RAM, 1 Hit 22547 1/0
FHEERAE, X T/078 A Mk FTRAMM I S 0wl i 1 L) 5 | B o B A A 1 5 |
ffEBRAAAERAM. R IHI &AM 1o
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RL"

&
R FYE
a4
c ‘-:.'g J IrpiL L |—
¥
2 48 — o
B3R V7 G2
74134 Ta541

0-3 RAMFII/0FES

BOCTRAMERAE I, ZG3P0. L& Ry, AR5 AT T4k, 48051 A7, PO. L%,
fHRERAM . 4 AR A I R0 T/028 A Tk, R ZEHEP L. O A% BERAMIT A7 i v - it
s, winl AN gs i3k 7.

AP IE AT, RAMBEATRE. W ZE AN/ 088 AF AT HAE I, T — MRk D) g
ARRESMIRAM, Tk A ERAMAR AN B, SRR S, PR RERAM, BRPF4RSEIIE RIS
ATo HHATT/OEAE R Dy RE R B I 2120 0-4 . XA DhReE I N HRAMAL 35 40, AN 77 B RE A
TBRAM,

HIF 0-4
#tinclude <regbl.h>
#include <absacc. h>

sbit SRAM_ON = P1°0;

/*****************************************************************
Ihfig: output
FHIK A9 E XDATAHLHE 5 AN HHE
Z4: #hblk - unsigned int. FEE AEIE O HbE
HH - unsigned char. ORAF 7S5 H £
A EIRE
TR . AMETRAMBZERE, X AR R AR B, DRI b T R 4080 I
*****************************************************************/

void output (unsigned int address, unsigned char value) {

EA=O0; // BRI P
SRAM_ON=0; // EEREANTRAM
XBYTE [address]=value; // HiHi%iE
SRAM ON=1; // fERERAM
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EA=1; // ALRE W

J D
DhEE: input

ik . MXDATAHbAE s N FiH

Z¥. Hbk - unsigned int. ERECEEE I HhE

R[] S .

BRI EI . AMTRAMBE 2R RE, XIS ANRER A . DRI H T SR 4038 I e
kRl kR okokok /
unsigned char input(unsigned int address) {

unsigned char data value;

EA=O0; // BRI
SRAM_ON=0; // ZERERAM
value=XBYTE [address]; // 2 ANEHE
SRAM ON=1; // AERERAM
EA=1; // S

return value;

AR BE A BERAMP X R E & v LA J, (/R IRAMAE I 64K, 76 K 2 2015 0L T 64K RAM
XF8051 RGN UL VA M T o AL G S B HE (1 B A BAF it K R R s, i s 22
IRAMP] R AN 1E64K T o AT SERAM R ok Mo ik £k 322 BIP 1 I 8k 74HC373 F,  F#AERIE BT 5
PIRAMUT [T o IXAMEIFH1, SE0TUKZ RHEPEAERE, A e v AR R BT RSP XF1/0
PAEIIEAE—FE . RAMTUIOF RAFAEFR P05, RS, AN EAiARSE . L& FIRAMTT
ARG R, SR, MR w5 . R ILE0-4, FIay
ANRIRSEPL. LFIPL. 2FH A k256K RAM) v A7 Hb ik 2%

_| 2k SRAM
I

RO
WR i
W3
i
1

Il | —
21 ¥ —141
GIE VT 32
T4124 74541

K0-4 71F-hERAM

148



T ESE I UK R R AT Tel: (020) 38730916 38730917 38730976 38730977  Fax:38730925

AT DS BRI T/OB AR S0 TR R T P UE R — . PR3, RGECARPIR
AIEPL Oh v, DMERERAM. P1. LFIPL. 2 W {IEBERAM T 0. 01 S 7 Hihk e 645 i 7
S 2%, A LA AR A SR T 0. 75U AAE, G SARXDATA R A5 AR i SR 4 12 1)
HERIEEA, W 3EAE startup. a5l I AARGHE %P1, 1FIP1. 2.

Ira) LB RAMOGL 17 5 AN B3 5RO S s A2 AP 7 e AT — /N I EBRAMZZ X, 3X
A G0 T DT R) PR A (R 0, A IRV E (R I I, (EE S Y — 5 1 N ERRAMZE 1], T
HAFALH i e K BE AT — N PR . RAMUT T 5-hb 3 4 G WL 2605,
¥ 0-5
#tinclude <regbl.h>
#tinclude <absacc. h>

sbit SRAM_ON = P1°0;

unsigned char data xfer buf[32];

/sstksksokoksokskoksksokskoksksksoksksokakskkokokokoksokksok kskskoksksokskoksksokaskokokokok
ifg: page out
ik . 145 XDATA IR 5 N Hicdis
Z4: #Hhblk - unsigned int. ZdE S AHHE
TU — unsigned char. % H IRAMIL I
¥ - unsigned char. B AMIFIT%L
U3 (K]
BRI - S ERAMARRE, DRI SC VAR A P T,

Hh BT 2R SRR N R
soksksoksekokoksokskoksksokskokskskokskoksksokoksksokoksok ok skskoksksokskoksksokskkok ok /
void page out (unsigned int address, unsigned char page,

unsigned char num) {
unsigned char data 1i;
unsigned int data mem ptr; // MHiEES)FREFRIATHILFE I

mem ptr=address;

num&=0x1F; /] RN 32
page&=0x03; // TLIETHI MO0, . 3
page<<=1;

page |=0x01: // ANHRAMAE fig
EA=0; /) RAPTHAT
Pl=page; // EPEHT UL

for (i=0; i<num; i++) {

XBYTE [mem ptrl=xfer buflil; // [H¥gEitE NEIE

mem_ptr++;
1
P1=1; // EFETLIHO
EA=1; // AL REH T
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/sskssksesisokisolssokiosokickseiskseissoisksokskseoiskokkseeiskokoksok
hfig: page_in
FHIA - R RAMUUT T 0 RbodiE Ak 152 HCEcH
ZH Hillk - unsigned int. PRECEHE ) H L
VLTl — unsigned char. ¥ )0 T
& - unsigned char. BEHCEHE 7154k

R Jo
G . AMESRAMZERE, Rl fe i k2B b,

HH BT 2R SRR IN R
sokssoksekokskokekoksksokskokskoksoksksokskskoksksokoksok ok kskskoksksokskokskskokakok ok /
void page input (unsigned int address, unsigned char page,

unsigned char num) {
unsigned char data 1i;
unsigned int data mem ptr; // MHiEES)FREFRIATHILFE I

mem ptr=address;

num&=0x1F; // PR K T 1 800 32
page&=0x03; // GUHIEFEMO. . 3
page<<=1;

page |=0x01: // AL RESMEERAM

EA=0; /] RAPTHAT
Pl=page; // VLIHERE

for (i=0; i<num; i++) {

xfer buf[i]=XBYTE[mem ptrl; // il F—/Hull%dE

mem_ptr++;
}
P1=1; // IEFETLIHO
EA=1; // fEifer

XHETKH T EEiAs Emem ptr'e for G AE BRI, T4 J5 7= A4 A A 4
XA HIHEAE A AEXDATAR Y, A T 38 G 0 XDATA X HEAT 41k, SIUZEDATAIX 75 i Ja 346 4% H ke {4
bt

T Sy REAEAR 2 L R EOE AT . — SRR Y D AT e BT 1R CO LR B BN R
P —ELA X EREDIRE, W'memepy’s WYL H F5 £ REXTRAM UL [HHE4T F-HE U8, n4m'S
H— R R D REAR L B 2. Keil CHOME FFREHEL &S 3T, WA 1 A7 ok,
— MG E AREHE R AR ] AR AR T AR, BT e L 25,
XFE, AT AR BLAE, 9T ks AR XDATAX I, BT R R s Fa 5t
P45 IERAMBL [f7 o X A7 5 (1) LI A0 00 P26 ek ORI LT AR AR o AT TR IX FL 25 ' mempey”
PIACHS, RIS IRNT290S . "'page mempey’ A HAITT o

void *page memcpy (void *dest, void *source, int num) ;

P T EAE G AT R U0, BT DURE SRS, IR0 KA A .
HZR 0-6

?PR?PAGE_MEMCPY?PAGE 10  SEGMENT CODE
?XD?PAGE_MEMCPY?PAGE_I0  SEGMENT XDATA OVERLAYABLE
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PUBLIC __page_memcpy, ? page memcpy?BYTE
RSEG ?XD?PAGE_MEMCPY?PAGE 10

? page memcpy?BYTE:

dest: DS

src: DS

num: DS

s skekekskeskekekekskekokekskekekokskekekskeskokokskekokskekkokskekkokskekokokskkokekskokokokekokokskkokokskkokokskokekskkokok sk
. LhfiE: _page memcpy
s FEIR . DUEFRET Prde i bk DL B - B H R B e 6k 4k
; FoVFxdatalX et IE Al FE R DXL R4 1 S 7 FE o RAMUL [T
; S8 BHIE— PG RERAMUL [ FE A FR ST, EIER1. . R3MEIE. R IHEE DGR

(1) H itk

Pi— P RERAMGL I ()38 FHFR 5T, AR %5 DUEA (T 4 b ik

; i - unsigned integer. FRWIFE VLKA 174K
-4 (51 O E <9 2R
; SR TG
s skekekskskekekskskekokekskekekokskekekskeskokokskekokokskkokskekkokskekokokskkokekskokskokekokokskkokokskkokokskokekskkskok sk
RSEG ?PR?PAGE_MEMCPY?PAGE 10
_page_memcpy: PUSH 07 s IRAEFT A s

PUSH 06

PUSH 02

PUSH 01

PUSH 00

PUSH ACC

PUSH B

MOV  DPTR, #? page memcpy?BYTE+6

MOVX A, @DPTR 2 IRE R

MOV 06, A

INC DPTR

MOVX A, @DPTR

MOV 07, A

ORL A, 06

JZ  GTFO : if ('num) { return }

MOV  DPTR, #? page memcpy?BYTE
MOV A, 03 i YANE:0F 52
MOVX @DPTR, A

INC DPTR

MOV A, 02

MOVX @DPTR, A
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L1:

GTFO:

INC DPTR
MOV A, 01

MOVX @DPTR, A

LCALL GETSRC
LCALL PUTDEST

MOV A, 07
CLR C
SUBB A, #1
MOV 07, A
MOV A, 06
SUBB A, #0
MOV 06, A
ORL A, 07
JZ GTFO
JMP L1

POP B

POP ACC

POP 00

POP 01

POP 02

POP 06

POP 07

RET

D BUR AN
;D BN TN

;onum——

. if ('num) { return }

s skekekskeskekekskskekokekskekekokskekokskskokekskekokokskskokskskkokskekotokskkokekskokokokekokekskkokokskkokokskokekskkokok sk

; DhRE:

GETSRC

S (1B RNY B =R WE AR =1 0F: LRI REWAN 4 €1 TR =R w1

; S

AR [ BT i

s AR [E] EEAR A
;U TG

s skekeskeskekekskskekokeskskekekokskekekskeskokekskekokokskskokskskkokskekokokskkokekskokokskekokskskkokokskkokskskokekskkokok sk
MOV DPTR, #? page memcpy?BYTE+3

GETSRC:

MOVX A, @DPTR

MOV B, A
DEC A

ANL A, #00FH

& Vb2 | AR TTRVivk = vl
» IRAF

; scale selector to 0..4
;R ZSRAMTT T

MOV DPTR, #SEL_TABLE1

RL A
JMP @A+DPTR

;AP R
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SEL_TABLE1:

SEL_PDATA1:

SEL_XDATA1:

L2:

SEL_CODEL:

AJMP SEL_IDATA1
AJMP SEL_XDATA1
AJMP SEL_PDATA1
AJMP SEL_DATA1
AJMP SEL_CODE1

MOV 00, #00

; idata
; xdata
;. pdata
; data or bdata

: code

; X pdata, HuhbSkoEy
; WARESN 00

MOV DPTR, #? page memcpy?BYTE+5

JMP L2

MOV DPTR, #? page memcpy?BYTE+4

MOVX A, @DPTR
MOV 00, A

INC DPTR

MOVX A, @DPTR
MOV DPH, 00
MOV DPL, A
MOV A, B

ANL A, #OFOH
SWAP A

RL A

ORL A, #01H
MOV P1, A
MOVX A, @DPTR
MOV 01, A

MOV P1, #01H
INC DPTR

MOV 00, DPL
MOV A, DPH

s BRAMLHE

: set DPTR to XDATA address

;A3 BIRAMIT T Mt ik

; JEPERAMUL [H]
DAY

; PRAT

; MK RAM page

s PRAFHTIR L

MOV DPTR, #? page memcpy?BYTE+4

MOVX @DPTR, A
INC DPTR

MOV A, 00
MOVX @DPTR, A
MOV A, 01

RET

MOV DPTR, #? page memcpy?BYTE+4

MOVX A, @DPTR
MOV 00, A
INC DPTR
MOVX A, @DPTR

N EE iR S e R
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SEL_TDATAL:
SEL_DATA1:

MOV DPH, 00 ;AT bk & DPTR
MOV DPL, A

CLR A

MOVC A, @A+DPTR DN
MOV 01, A

INC DPTR ; FRE N
MOV 00, DPL

MOV A, DPH

MOV DPTR, #? page memcpy?BYTE+4

MOVX @PTR, A ;. IRAETRET
INC DPTR

MOV A, 00

MOVX @DPTR, A

MOV A, 01 cOIR[E A
RET

MOV DPTR, #? page memcpy?BYTE+5

MOVX A, @DPTR AR
MOV 00, A

MOV A, @RO

INC RO ; FRE N

XCH A, 00

MOVX @PTR, A ; IRAEIREE

XCH A, 00 s IR[EEAY

RET

s skekskskekekskskekokekskekekokskekokskeskokokskekokokskkokskskkokskekokokskkokekskokokskekokekskkokokskkokskskokekskkokok sk
; IThfe: PUTDEST
ORI CRRATP BTSN B BIRRE DR 1) R ik

SR TREN L

. 24 G
;R ME: G

;DTS G
s skekeskskekekskskekokekskekskokskokekskeskokokskekokskskkokskskakokskekorokskkokekskokskokekokokskkokokekkokokskokskskkkok sk

PUTDEST:

MOV 02, A s DA S A

MOV DPTR, #? page memcpy?BYTE

MOVX A, @DPTR s AT H R FRE R
MOV B, A s DRIy

DEC A

ANL A, #OOFH

MOV DPTR, #SEL TABLE2

RL A

JMP @A+DPTR ; RAERE
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SEL_TABLEZ:

SEL_PDATAZ:

SEL_XDATAZ:

L4:

SEL_CODEZ2:

SEL_IDATAZ2:

SEL DATA2:

AJMP SEL_TDATA2
AJMP SEL_XDATA2
AJMP SEL_PDATA2
AJMP SEL_DATAZ
AJMP SEL_CODE2

MOV 00, #00

; idata

;. xdata
: pdata
: data or bdata

;. code

;. XfpdatalX Ml &7y
;W E MO

MOV DPTR, #? page memcpy?BYTE+2

JMP L4

MOV DPTR, #? page memcpy?BYTE+1

MOVX A, @DPTR
MOV 00, A
INC DPTR

MOVX A, @DPTR
MOV DPH, 00
MOV DPL, A
MOV A, B

ANL A, #OFOH
SWAP A

RL A

ORL A, #O1H
MOV P1, A

MOV A, 02
MOVX @DPTR, A
MOV 01, A

MOV P1, #01H
INC DPTR

MOV 00, DPL
MOV A, DPH

; BRAMLHE

o WCEDPTRA AN sk

; IUAFRAMIT T

- EPERAMUT ]

;i Hh A

; PRAT
; PRSIRAMTT [
; JREHINL

; PRAFE BTl

MOV DPTR, #? page memcpy?BYTE+1

MOVX @DPTR, A
INC DPTR

MOV A, 00
MOVX @DPTR, A
RET

RET

;. ANAEE NCODE[X.

MOV DPTR, #? page memcpy?BYTE+2
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MOVX A, @DPTR AN L
MOV 00, A
MOV @RO, 02
INC RO FRERINL
XCH A, 00
MOVX @PTR, A S IRAEFRED
RET
END
AR DL I e A7 A S, R B s ot bl kAR sk T A T . BL RO, e
(PIA7Ait DX A5 E D e pR ARt AT AR 25 50 9 55 HE oK

6 3 FH64KLL_ERYKADZS (8]

TE1 53 52 R 18051 5 R G, B A (W MU ASE B A5 Tl e (10 I s i AN W P K, ml AT AR
B P P A R T PR 8 o 24 AR P K R R i 64K I, ) U AR R 2R T o RoBE T I JLAN i
¥,

AN RPN DI RE b, XN RES RS ST . S AR R T
AR P AR S st 2 1) A7 R B4, (U BB R e A, R Sl 6 IR 4 L ARkt T 1
Rl o XA IEBERAATEA LKA Z . oA E w24, B, o
SCRERARH 2 [ [ 2 1) s o 3X RO T 0T SRR 1) AP R BT 16 R R T R R
FEMIESRE . fm— IR FEw R s — S REAE T IF 18 0 2R 2 FREPROMIVI B B, A2 i
164K, PRI RESs AR BEE, R 805 15 K1) -1k TE [ A 64KEF 2 ANFHAH.Ly, Kei 142 (L1 1)
AE AL AT 18051 -1k (14 QA 2% [H] 15 21 1MB..

ff FKei 1 IBLEL, AT FH AL T H TRIRAM DL 11 -1k 19 75 R 39 4GRS 2% 1] . EPROMAE 43
T, AT RN BT R 3EA 7 Bk A 1 7 SRE TAR P R o A gl A — AN SR 23 ]
XA 2 [ S A FH B8 E AT AT AR e 0% - hE A XA OIS C i P T 170 &, P IR I R R B
Cr] e B EPROM UL T R RR 250, CHLFE RR AR, DL THT ) Sk e (1) AR RE R e 22 AN L T AR A
R PR APPSR A ), — A BB EPROM, 2 AE R L1 I A A
A FEARED . B LR 1) T2 —Rh g, DR A IR T LA K PR FSE 1) i FH DT 1)
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[rpul —

L e——Ta ¥ =
74135 T4541
K05 T5-1EPROM

B ARA —AN 20K A FEX I, an A 58 Aok, WA DT 44K i) T FARAS IX
WIFAE R A —FhJ7 e, A2 AN32KEPROM, X FEARAF BT ] FH (AR X 55 K A 32K

FELEPROM (1) b 1 2 BRAY B i 14 42 2P 1 1 sl s Bl A7 28 10 5 1 b, D7 v FIRAME [f -4k —
B, WE0-57 . IX B A1 8/ 64K 715 [JEPROM,  fil /&512K 715 (JEPROM. AT T
() — PR A& AN K A REPROMIT 4 b JUAR Mk 223k AT T

A5 F B G I RR PP AR A7 A 2 AR TR B 1) o AR DAEE —FEgm B 3 1F, IR R EEAR 1 T
REMCAE— AN SO, TIXRE 22 1 2 3 3% 2 1D IR gkt vl ASEABAT e #E ) —/NCODE T i+, X
FELERR P AT I Rt b o] LIRSS 8D DT i D4 . DT D (R B AR/, AR BRI e AT 45 1
IR . BRibZ Ab, AR b s S A, AR T S R A T A — AN S
X FERT LAk > AL RN, A A3 A 2 (AR A ]

WAL R I DI g R BOEAT 43 80E 2 Bl 1R 43 BT 7 VR e SN R A T T R AR o XA
PR T LA S D) B NAZAE — S, DD AN TR LR T kAL o AR5 AL S A — AR
BRI RE R AU A AR A W — A D AR A B S R — AN S, XA
PERUX 2 T A oA A ] — MRS T o X RO AN AEANAE 23 6 DX R /N T k2 8
ZEATRUST . MRS A RS I, T AT D Re LA . I, BV gk A
AR A

SERINAEFEER I A2 5, PR EAEIL51_BANK. A5 S A5 IR e AR 7T i,
5 GUTH () BkEe 1) 7 & . IXEE UL A K07,
2R 0-7
$NOCOND DEBUGPUBLICS

: This file is part of the BL51 Banked Linker/Locater package
: Copyright (c) KEIL ELEKTRONIK and Keil Software GmbH 1989-1994

: Version 1.2

seklllelelelelelololelelololololokskekk Configuration Section seksksksisksiokkekekekokkokkekokokokekokokokokokok
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change one — ensure that the proper number of code banks is set

?B NBANKS EQU 8 ; Define max. Number of Banks *
: *
?B MODE EQU 0 ; 0 for Bank-Switching via 8051 Port *
: : 1 for Bank-Switching via XDATA Port *
: *
IF ?B MODE = 0; *
: *
; if ?BANK?MODE is O define the following values *
: For Bank-Switching via 8051 Port define Port Address / Bits *
?B PORT EQU Pl ; default is Pl *
change two — set the bank switching LSB

?B FIRSTBIT EQU 0 ; default is Bit 3 *

ENDIF;

FHE UG IAILS1 BANK. A5 SCA4 38 i 7= A2 1) H A ST FIR IR IR ARAS H AR SCAFiE . i
I i A AN FEL5L, T 4&BL51. BL51JEKei 1 3L A1 SR : 88, Al 34T 2 ALY 5L i Al
SERHEAE RG AR BE

BLA1SZHRLE U F 1w &, A — 28y & v] LUF 22 W1 76 A AE BT T 22 HEARSEHR R B,
X R AEDIRREE B

IZATBLS1NY, FeBfit—2e 4y, HBLA1AENS XK KA AN BOE A A7 o 175 2 FBL51
[ 55— 4% 315 4 &’ BANKAREA’, "BANKAREA' 25 VR BL5 1A A5 51 T8 14 B M hk, 78 A< 481 >4 0000H-
FFFFH. 'COMMON' 5 4 15 1 1% 2 4 HIS 46 Th R FI B B N 28 JLIX 48, I 4t 23 N 30 B¢ 4> 0L T
. "COMMON' 454 7EBLS 1 M H e Mo AR I BEAT HI BANKx $5 441 1 e A &S BT 1 1 )
fig, BOFIRIHL, g A Hh (BLE LIEHHR S .

BL51 COMMON{C ROOT.OBJ}, &
BANKO {BANKO. OBJ}, &
BANKI {BANK1. OBJ}, &
BANK2 {BANK2. OBJ}, &
BANK3 {BANK3A. OBJ, BANK3B. OBJ}, &
BANK4 {BANK4. OBJ}, &
BANKS5 {?PR?MYFUNC?MISC, BANKS5. OBJ}, &
BANK6 {TABLES. 0BJ, BANK6. OBJ}, &
BANK7 {BANK7. OBJ, MISC. OBJ} &
BANKAREA (0000H, OFFFFH)

PRAT DAZE—AN T SO 2 /M, i n] Fe e A e — B X A RISt R X
BJa— R, RS RA DUI HARYE S B R, A EAT o El k. W R RAR—
NI REBAEARRD BRI ki, 0 1 I BANKxFi 2 (1 25— AN S50
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7 &g

XERATHE T Wil i I Ke i 1H2 AL R EOREE R IR IIREIY o 45 WP W IR &5 R 7 T a7
P2l PR o8 0078 o ] AR S A RRS IR PERE . 38 nT LUK R4 IRAMAIROMIEAT 4 i . A5
EERH R R A X EEThRE . F— AT TR BT T AR, X SR AR ] DL
A
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E+E 8051 RYIEHIES]

1 4R

AT Rt —FE, WO ATR R ERARIERI RS, FRERRG T, &
WA S R I R . S FE N TR 2T AR BRI AR AT 9T, RBLEAEME
P ) U TR — N ER I TR . ERIAEAT AN D N SOASRIE 4R REVS i AT R 4t
e, EARMTSRARMITT AR RN BEINIR S, B Z 3 B A R Gk B2 AR
WIS, EHR 2 RGO U B AN K o IR EAORE T AN T 2200 3 85 53 (R 12
WIPRTH, A i)y i nI 7E805 1 EAE FIRCHII= 6 . fEILZ AT, RESE T#— T
EEKE

2 fHARIEMIZEE
FAVANRFY— BOE S, EAX, o, ATREMHEHRL. 2640007, 5HE10
XTI IXMOZEAR SO (I D AR A, i A w2 RO
ERAE AL, ARG T LKA —BERIEBO LSS . ERAEIR 200 N XA IZ R I
AEH
FERSEHIHE T, ARZ FOE AR E b

N N . N Type of Day Dagrae of Mambarship
SEEAM B HR G . B B H Col o
TE R e R A A . AN e — ] 0w
ANl A A PR L R R e [T 02

XS 1RR—ERTEHIN, 0RR—E
ANEERIN . EOFI L (A1 C PR A FERE (. 25, .5, .755%), R0-1
s, WIREANEIE A0, HE 20T AN g FH K 0- 151 H I R Rk A
TEIXHL, BRSO LU ot —NE ], Bl s (9058 & 11XV [l (1) 74 B 4%
FIT Ko RF—ANEEE A, e IR T A R B A A% . XM T — 9k 18
R T EMZ AR ER, cold, chilly, mild, warm, hot43 BiXt N E — A AL

00 Cod Cally Mid warn Hrk
SN LN T
AR
5
2 1 s ¢ kA 4
£ um AN AN AN A

(=) ”

K0-1 HE RS
AT LA, 90 PANER ST (warm, hot) AT 5, Bk, “EATHIBORI A R0, T
HE R B A A i, T ARSI FE 00 90 B2 Rllwarm R £ (1) AC sUIT AR R 4 0. 25, BIE T
RORIRE, [EIRE, fEhot 3t P RS EE 4 1. 00,
e s Bt 2 v AT AR, b i W BRI, e TEARFS il LU T I8 AR 1 K
TR SO DL ROR ) e ok P
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S rigeion Crisp Sed

/_\ er\ ffk

/ \ / E RN
f / \ !

Cuyve

Fl0-2 — LR pk KR Y

BTN TEAR (singletonfllerisp) KM TAI/REH, ZAu=0, ZEau=1, HRM
PR B Zeu ] LLOMAT A {E Cu BRI D o 278 trapezoidal il £ 1 ih & v CUAT 2 Bl A
singleton, crisp, triangularfhk. IXFE, AT DU —RioSOR i 2 20 DU RSOR B E
(trapezoidal, triangular, crispflsingleton). HHMFIFFRE LEHER .

O 0 AT B B A I B 2 SR R R AR T . — NSO AR 8 Eh SR e BRI S ) 454 4
BCo AN, —ANKE TR R PR R A A ASOR 475 1) 2R eI XA R B 0 SRR T, R
J AR R o I AR MR AR BN IR RS, SRS K IX A ORI AR (2R AT EL AL
PABRE & 72 A RPIRES, SR R BUH N AT 3 o

— MR — AN U S 1 £ 35, Al then 43 1 £5B 0 il A5 2 AN A, "then’
TS AN, S NG AB T HAND, OR, NOTIXFEMIIZARHAERE Rt k. 4R,
AT LT B ERAE, X =M W o IR =R I SR U302,

— ARG RIE RN AL, TS [Comser | mplementation
W SLTTAT AN 4 P 5 A TR MO 1 i o R e [ mate ]
SE, X AR HUUEE . AT LUk A AR [ e Tt
AL TERZHREM RS, AU R R L,
SN T B RE . (R AT RS, S %0-2

L B E AU EE L, A AOBCRT AR 28, {5 Q1 B T S S R (A A
AL, JEERMBUE AN T 1 SXZ AR I 48 b b BEE — SBZ OEI 1.

TR (8 RN B e A e ) R R/ o — RRCHIROR AR SE RN BRI L s R 15
AR BRI RGN L, (HZ RIME RS KRS, WA B AR I AE60 LA T o
DU RNER 22, 2R GEATE L R P o 2 (R I TR OB o AR AN AT T AT T E AR R 7R T 2 3R 4
e, AN RUNEE — AT ARSI R S R, (HAUNM 2 R G mife e, IX AR 2
HAGREY B LW RAG T .

3 B RGRIG
— AR RS AN B MNTIAN T BRI, SOBDRIAL R, = E
KA 0-3,

Preprocasting Fuzzy Irfaransa Defuzzification
Przgans ipuls Llaing hezhed Inpuie. Trahalata hoery
Tor use by lhe .| process apchnule n aLkpuis b valuss
PJzZy rule besa the: ke basc ard uzabla by ha
caloulcta cutput valuas AyRtam

K0-3 B R G4
TRALBERY BEIEA TR R AR, XA BB R N B, 15 2RO R B0 s va L A
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MR, SRS HIORI R AT PEAG o SRR B3, B AR T V. B, 7 — T
VR B R ST N LA D — NN, UG EERERE — 8 (R I TR N T LA T RAT, RJA T
SN o

RO AT AL VT R RORT RN, JF Ve A5 RS . AT P PR A T k1S
BB . 2 PFAS 2 i e et 45 ROR FORORR L . X U0 0 gt B O, AR IX
AR A T

BEAS KON AR 25 R A A SR BRI BB R o VPN B BOAA i SO i ) AR RS W BB X
BN KR T BB W, A XU St i 7, B AL 90
B, XS N a2 1. 00, P90 S8 A AE AT I A o DAL “ XU Bt vy 7 (VD IE A RS
1. 000 WIRARET MU Fe S 7 B R0, A ABAEMAZ T 1o (H2 “ KU %
R 7 PR ST AN R IR e i v, XA A T BN L A R B
gk,

J A Ak BT B P P 7 80 (0 25 AR a1 (B AN B i SR & I R g i . 1
JUASE T %, S il SR8 i AR o B IR I P 40 5 Bt PR u i) e KB R 5 i
IR B, 45 i e e R S S 2

Utow = 0. 00
Umedium = 0. 57
Uhigh = 1. 00

DR e TR A s DR BB gh X A B (B e KRR A Z 5B, (HE, 4L
W RVEAE Z AP A, XTI BB B 0 K
S AR At 1) — R i R TN o SR T (R A, mT A R T £ 1

00 L Medlun L= lligh
: N/
5 /
1=
: A
g ool mhoa kY

i
Cantar of Gravl
Fan Sperd ¥

04 SRR Ak 2
THEEBISE AR (G, XA HLOMELR D SO AR BE A A . X RO A AR, (HZ
VAR Sk BOTA— RIS A BRSSO AR L, A T 45X

E{W*UJ‘]I

N i

X BCE R, ViEE XRAE KL, UM E RS . i ARK
PR 25 R CEAF B A RARAL, M0 L 5 52 B

4 REHZHIERNISE

PRRIXHL, AT W RE i, MRSy &l A (RO 4 1, I L7 5 NI 15 A AR
Pl BN, WEARIRINARGCEAT TN BERS AL S0 A AL P 2L
ARSI PR I AN EEAE P RORI TR 1o Tt — SEANRES HERA IR K R 48, EUE M REs St 2
R, X R e AR e R GE . X, W LUE T 2R N L SOk TR E R R
FRARATE R o RSH)175 T 28 6 RE NS AR08 T LRI A5 21 T8 P B £

BB R — AN RS, IRBEMS AR R 5 RRIE R G ok 5 58 o IXAEAG Al vk s
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KT A NR S 20 BRIZ A, OB AR SEAR 7 5 3 148 SO M AASORY] e IR 12647 1M
B RURIE IR — R S, RS ZIIE AR BT S0 BT AR A R0, R e S
S WIE S

5 HITIEMIIE

AT LT ERMNIEAM S 25, BATRE—ANDIRSE, A al DL 3] S
BRI RSB J7 ik AT B2, SEH TR E SRR XA R, XA IR
HIEH 22N, a2 ER eI 2E.

Rt — N RG, HH—W A IREARE—RFE IR, A TN EHW, &
BBV AT B X — U S YRR I AR (R S o T K42 SR 2R 1 D B

M ERESHARRGE G, FTAC TN E: RS R S VR
I RE . 2R 40 0 Hh B R ZE IR B o I T PRI A 45 g a2 S AR i o RO [ . AR
EAEH G EARIEAE, e — S A IR

FRYENT R G B RS 5ok A e o P A TR AT AR 1 % 5 sl il i o 2 FE 5T
AN, nT DA — NSRRI 20 2 AR FIHL, A B T R VAR R S R S 4
TEIXH, TR SRR — R S5 kAT T

A B EEE SRR .. YRS E SR EE R —EMREZ FA R R4,
IR A 25 B AN S FE VR B A5 4 RO PR B — A Bl 2 2% SRS T, HER R R . 4
RE TR RUIEA LA KR A 2 IR Ao . AT DR ZE ST E e s GES T
5 ADISTANCE) 434 JLZS: FAR, NEAR, CLOSE, VCLOSE (very close) ., H:HPVCLOSE# &
AR E CE R ES .

AN N EVR M GE S5 JEVELOCITY) o ‘BB 23 L2 VSLOW, FAST,
MEDIUM, SLOW, VSLOW. F:rpVSLOWY & A Al s &0,

o Hh B R AR ZE (1) ) FE A 7 5 BRAKEZR 7, 45324 T JL28: NONE, LIGHT, MEDIUM, VHARD,
BT S SOR AR B R E X

A TN E e e ste] Dog I T, A7 Lo Ol R R vk F U, B R
FEARAE R E SCZ R S, AN RN N E U i) FRoe e SO I B R, 3X A mT LA
WA T iR RS

SE SO B £ PP M e TN S — AN 6%, ARG . XA R G
HAR o AR 23R S TR N B ANDERAE IS O 3R

DISTANCE
FAR MEAR CLOSE VELOSE
VFAST
VELOGITY | FAST
MEDIUM
SLOW
VELOW

%0-3
— BT R ZE, §iteE AR, Ogi Rt k. 23007, niE
JE AVEASTH: HEH B5 AFAR, ABA 45 K AMEDTUM, I [ A4 5 A PR A% o

DISTANCE
FAR MEAR CLOSE VCLOSE
VEAST MECILIM HARD WHARD VHARD
VELOCITY | FAST MEDILIM HARD WHARD VHARD
MEDILM LIGHT WEZIUM HARD HARD
SLOW MNONE MOHE LIGHT MEDILIM
VELOW MONE HOME MOMNE LIGHT

#0-4
fUE e, S A A R A B AN (B BE,  BEI) “Hn BLVELOCITY & VSLOW I H.
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DISTANCE /& VCLOSE, JI5 4 BRAKE /& LIGHT ” & “ 101 S VELOCITY & VSLOW Jf: H DISTANCE &
VCLOSE, HS4BRAKE/ENONE”, R )Z Al faitk Ay « WL VELOCITY /& VSLOW, J-4 BRAKE /&
NONE”,

RGN B K 2 5, U AR RO B I R A R R UREERNTE RN N
HIVE . lan, EEErVELOCTTY FRRRR B b BRI, AR 22 13 e 11 Y L & MMOMPHZI25MPH,
TH EVELOCTTY [ % 5 R KL o

- 100 Val Y SLow MEDILIM FAST | YRAET
: / \ \
:
: f
g \
- AN A
1] 5 10 L[] 0 25

Wiskcity
[ WPH]

K|0-5 VELOCITY (1% i1 ok %
J 3 BR B 58 SUR 2 IR, AR s SE b R HARTE Bl e, AN A A Ak
Fr BT IO A, WA 52 AR B A R 6 N 5 AN R . T Tl AEDISTANCEAIBRAKE )
J 7 R

Top WCLOSE GLASE REAR FAR
% ’ f IIII ! I"- |II
E / Hf L/
g hof ' 13
; \'< ' N\
= "ll III
g am / A : HI" ! \"
[1] 25 50 75 400
L& ANCE
et
& 0-6 DISTANCE[F] K b i %
N 100 MWOKE USHT MEEII'.JI'-'I ‘I'PHHD
: NN )
E / /
: / }( \
2
& 0. ! "'x / \xx \\
1] Ei] 100 1E0 200 250
BRAKE
[Cramsa)

K|0-7 BRAKEFI % i1 % £k
YT XSS ST, BT A S R ok S B SRR o R

6 1T RERYSCIR

P87 7 il HEA T SR B o B ST RN AT R B3 bR B A T 3G, 8 AT LT LT,
AU SR T IR IR T T 757

TESAIL ESE IR, 2% IR WM E R G h R INIX LB AR . el U4 A R4l 1
RSO Hd e, IXFEFUA AL TR BRI 45 5 48— 288 N S A b . X8
(FIRSERIE A AN PR OEANDATORR A1, LA A e et 807 A 1) i A\ Ee A1 H AL

WHRMNFEGTIN — NS X A . AR TR — D, s T
RN — D230 WERAFAR AR W (18, BT DEER e — ety b, X REE IRk
AR 7 SCRE e EUPATAEAHR 2 ST S5 R R -
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Bit 7 gitg | Bas [ mit4 Bit 3 gtz | Et1 | Ban
0 = anlecedent mambarship function for mput or 0=AND inpud or culput number to wsa
1 = CoNSegUance aulpul uzed 1=0R
#&0-5

LUE S N R VA STV RAND B oS A S A a7 s A | L YA Oy v 1A 7 O o | A R (=1
SRR B BB 3R R NN IXAN S A A B I u i AT BRI 2 S A

RSB TRL A U XA S G5 RS2, 28O IO sl A it Bl o« SR 3% 45 SR 4
WA R

HUE T 0 ARSI 2 )5, SRS @SN T o ST, B0k,
INUABEES, i R — MR, SO0, DIRER St MORn, A4 rhnfr) i K AH
h5, DRI I RE S ANAT SN I 0L R Ao ARG b A BN W REIR 43 S U &, il “VELOCITY
IS VFAST” [ &4 “VEL VFAST”. #1J3R0-14% & 5E L.
FIF 0-1
// € SCHPERI N &
#tdefine VEL VSLOW 0x00
#tdefine VEL SLOW 0x10
#tdefine VEL MEDIUM 0x20
#tdefine VEL FAST 0x30
#tdefine VEL VFAST 0x40
// 5 SR BN
#tdefine DIST VCLOSE 0x01
#tdefine DIST CLOSE 0x11
#define DIST NEAR 0x21
#define DIST FAR 0x31
// 58 SR i
#define BRAKE NONE 0x80
#define BRAKE LIGHT 0x90
#tdefine BRAKE MEDIUM 0xAO
#tdefine BRAKE HARD 0xBO
#tdefine BRAKE VHARD 0xCO

AT b UG, MUPRIER R TR T o X TERERGCRE, MIREAh
O A Ayl A Ax2 R v2, IS AkEx3hy3”. At al LR 2 e 2 S i A B 5
ANDAIORIXFE (R34 21 . Bl nZERIL “UnFvelocity Avfastiivelocity Ayslow HIH B A far,
2 )2 Amone”, 1] FH R I )73 :

VEL FAST, VEL SLOW | 0x08, DIST FAR, BRAKE NONE

FEEE LI A RN AE NS T, ARV, T ] R R R R A7 A — N ) 3

HAA.

H|30-2.

unsigned char code rules[RULE TOT]={ // B RSN
// if... and. .. then. ..

VEL_VSLOW, DIST VCLOSE, BRAKE LIGHT,
VEL_VSLOW, DIST CLOSE, BRAKE NONE,
VEL_VSLOW, DIST NEAR,  BRAKE NONE,
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VEL VSLOW, DIST FAR,
VEL_SLOW, DIST VCLOSE,
VEL_SLOW,  DIST CLOSE,
VEL_SLOW, DIST NEAR,
VEL_SLOW, DIST FAR,
VEL MEDIUM, DIST VCLOSE,
VEL _MEDIUM, DIST CLOSE,
VEL MEDIUM, DIST NEAR,
VEL MEDIUM, DIST FAR,
VEL FAST, DIST VCLOSE,
VEL_FAST,  DIST CLOSE,
VEL FAST, DIST NEAR,
VEL_FAST,  DIST FAR,
VEL VFAST, DIST VCLOSE,
VEL VFAST, DIST CLOSE,
VEL VFAST, DIST NEAR,
VEL VFAST, DIST FAR,
h
R g7 e ke,

BRAKE_NONE,
BRAKE_MEDTUM,
BRAKE_LIGHT,
BRAKE_NONE,
BRAKE_NONE,
BRAKE_HARD,
BRAKE_HARD,
BRAKE_MEDTUM,
BRAKE_LIGHT,
BRAKE_VHARD,
BRAKE_VHARD,
BRAKE_HARD,
BRAKE_MEDTUM,
BRAKE_VHARD,
BRAKE_VHARD,
BRAKE_HARD,
BRAKE_MEDTUM

A RE SCRORA 8 5% e 8 AT A AR A i A\ D E bR B2 4 JE B

(f1, ZEAMTLLNERIB AT R I T i SRS B, Lh fE e SR A I
HEADIRER B BRIEIS . AN FAT AT DL IR e . BATHERIEE 12k

M =S1% . BAFE AT SRR R IR XA =M. KO0-8E — Ml 1.

Inf eztien polit2 Iiflecd on polnt 5

100 1
E .
% k LA 1 \'\ E:Ehﬂ'z
= L 5, T '
5
N u’ \mwmnn proirk

L]
K0-8

FERELRES, AR, A T, BorF s U S, w5
FAI R, PRI AL, 0OHNAEL, ARk STut, LA, i s
i T DS AR (OO BIFFILY By . TRt ol MU B A et — A3 el b, B0,

HZR 0-3

unsigned char code input memf[INPUT TOT][MF TOT][4]={
[/ N DIRERR B A s R O A, S —dE RN
/) YRR R EhR T, B Y R

// LT RE PR AL
{

{ 0x00, 0x00, OxIE, 0x09 }, // VSLOW
{ 0x1E, 0x0D, 0x50, 0x09 }, // SLOW

{ 0x50, 0x0D, 0x96, 0xO0D }, // MEDIUM
{ 0x8C, 0x06, 0xC8, 0x09 }, // FAST

{ 0xC8, 0x0D, OxFF, 0x00 } // VFAST
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// BT RE PR AL

{

{ 0x00, 0x00, 0x2B, 0xOA }, // VCLOSE
{ 0x33, 0x08, 0x80, 0x0A }, // CLOSE
{ 0x6E, 0x07, 0xC7, 0x08 }, // NEAR
{ 0xC7, 0x0A, OxFF, 0x00 }  // FAR

R R (R Zh BE R AR E « 2 T BE R SO U VE BRI O LUR e AT R4 B (1

JEFE COBIFF), A S XA B T . AR T X4 etz i, v H
TR PR AR AT TR R A T T R R . FERR AR W R
HFR 0-4

#include <stdio.h>

void main (void) {

unsigned char vall[4], output[4], ans, flag;
do {

printf ("\n\nenter 4 hex points: ”);:
scanf (7 %x %x %x %x”, &vall0], &valll], &vall[2], &vall3]):
output[0]=val[0];
output[2]=val[2];
if (val[l]-vall0]) {

output[1]=(0xFF+((val[1]-val[0])/2))/(val[l]-val[0]);
} else {

output[1]=0;
}
if (val[3]-vall2]) {

output [3]=(0xFF+((val[3]-val[2])/2))/(val[3]-val[2]);
} else {

output [3]=0x00;
}
printf ("\nThe point-slope values are: %02X %02X %02X

%02X\n\n", output [0], output[1l], output[2], output[3]):

do {

flag=1;

printf ("run another set of numbers? ”);

while (!kbhit());

ans=getch () ;

if (ans!=y && ans!="Y && ans!='n’ && ans!="N) {

flag=0;
printf ("\nhuh?\n”) ;

}

} while (!flag);

} while (ans=="y" || ans=="Y"):
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printf ("\nlater, hosehead!\n”);
}
EASNRE P AT USRS, R I AN DI RE R, A DhRE R vl ok T 5, shixat
METHIIRERR LT, fOETHH DIRERBCE R, IR B R EUARR T, X EEMORT PATRIAL
IR TSR (=S uy

1.0 LHOHE LIGHT MEDILM HAAD ~ YHARD

8 ™
PN/
z \ \
§ \ | / /
nan i 5 L0 87 104 15[‘155 ﬂlllz.d:b 3\‘5&55
(Peramantz)

Kl0-9 i th D fg ek £k
X B AT AR — kR
HZ 0-5
unsigned char code output memf[OUTPUT TOT][MF TOT]={
// R R
/) Y T, S YR U RS
{ 15, 67, 165, 220, 255, 0, 0, O } // braking force singletons:
// NONE, LIGHT, MEDIUM, HARD,
// VHARD

R4 1) o B30 Ao ks R I BEE Z EAT Al v o 0 R AN, 2 iR o (R u i R A A
AT val'™y, SRR GE ARSI URAG THa R, RO T pR Bl 1 EEAC T val A2 i
SR SR, W UATRAFAE if val’ PR TS 4, Wit val’
A R e . — BE5 R e e, JHG— /M Hi Ay, R0 val' .

ROk 2 o VA CAS WA R0-60 I ) IEAEREAT 20 M7 1 23 SCAARAFAE W A S0k X, DA
X BT A AT PR Sk
HZ 0-6
[HEkkkrkskk ks kk ok skl ko skl skl skl skl kokok
Function: fuzzy engine
Description: SR I A
Parameters:

Returns: .

Side Effects:
kil lbkkiblkkkikkkkkkkkkkkokokkkookk /

unsigned char bdata clause val; /) ARLE R0y SCHEAT
// P ]
sbit operator = clause val 3; // IR BT AR R ROR A

sbit clause type = clause val 7; /] RNy ST A
/] B SRR S

void fuzzy engine (void) {

bit then; /) AR AT 45 R
// B
unsigned char if val, /) AR SR R 4
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/) AR SR IE

clause, // RIS Y 43 S
mu, /] ARFE 45 S A
inp num, [/ ARTAAAE ] N
label; /] AT TR B B e B
then=0; /] B AN SRS 3K
if val=MU MAX; // max out mu for the first rule
for (clause=0; clause<RULE TOT; clause++) { // &JHEEEHNN)
clause val=rules[clause]; /) N HET 53
if (!clause type) f{ /] ARG SORAN RS9 3
if (then) { /] R IEAEDTER. ..
then=0;
if_val=MU_MAX; // B Aimu

1

inp num=clause val & I0 NUM; // B2 45iEAN S
label=(clause val & LABEL NUM) / 16; // #33|1)fEpk %L
mu=compute memval (inp num, label); // 133445 X H{H

if (operator) { // W E OR
/] BAE.
if (mu > if val) { // B R
if val=mu;
}
} else { // WG ANDERAE
if (mu < if val) { // W/ ME
if val=mu;
}
}
} else { /] Ry SR AR
then=1; /) BALERENL

// TR G TN ) mu b2 2 (R K, ORAEIXAMEAE A 8 B ASH) i L
if (outputs[clause val & 10 NUM]
[(clause val & LABEL NUM) / 16] < if val) {
outputs[clause val & 10 NUM]
[(clause val & LABEL NUM) / 16]=if val;
}
}
}
defuzzify () ; // FHCOG 7 v SRR i
/7 T RASA i e

TE L H compute memval’ B FCR AL THEAN 45 8 N 13 S Ul FEIX BUARIS e —
A RREF I T I RE R BRI, AT DR 7 A& % LA
I 0-7

/Askskskkekekekokskekekekokskskokekekokskskokekekokskskekekokokskeskokekekokskskokekokokskskokskekokskokskekokokskekoskokkokskokok
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Function: compute memval
Description: THHE 453 Fmufl, W IhRe R EOE DLt A7 1
Parameters: inp num — unsigned char. {FHHIHIANS
label - unsigned char. #AAfFFHIKIIhAER %L
Returns: unsigned char. THEF mufE
Side Effects: G
kRl kR kokokok /
unsigned char compute memval (unsigned char inp num,
unsigned char label) {
int data temp;
if (inputlinp num] < input memf[inp num][label][0]) {
[/ IR ANATE ML T

// ufEi R0
return O;
} else {
if (input[inp _num] < input memf[inp num][label]l[2]) {
temp=input[inp_num]; // R T

temp—=input memf[inp num] [label][0];
if (linput memf[inp num][label][1]) {
temp=MU_MAX;
} else {
temp*=input memf[inp num] [label][1];

}

if (temp < 0x100) f{ // ARG RAH 1

return temp; //ﬁ@ﬁﬁ%%

} else {
return MU_MAX; // W PRmufE 75 G A
}
} else { /] ENEAESE AR L
temp=input [inp num]; // AR
// THE mu

temp—=input memf[inp num][label][2];
temp*=input memf[inp num] [label][3];
temp=MU_MAX-temp;

if (temp < 0) { /] RS A NT0
return 0;
} else {
return temp: // muMIE — R ([AE[ghE R
}
}

}
return 0;

236 175 5 BT AT B, AR B i R 4 DR A7 AE outputs B R, AR 5 T R K
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defuzzifyd))Ae A v i) i B (B A% A8 B T 4 2R e A F () COGH HE i . TF 531 7 2R FHFRAT)
CLHG Prish e i a4 7 O o XA RE 5 T BB b i O 2 i TR) o R T % 0K
HARH .
HiF 0-8
/xEFRkkkk kR Rk kRl ko
Function: defuzzify
Description: TABMH L ATEL, R REEEE
e R ST B R AT P 1) A

Parameters: L.
Returns: JG.
Side Effects: outputs[][] #A#E=E
skl kRl ko k
void defuzzify(void) {

unsigned long numerator, denominator;

unsigned char i, j;

for (i=0; i<OUTPUT TOT; i++) { [/ XA R
numerator=0; /) WEBBUE
denominator=0;
for (j=0; j<MF TOT; j++) { /) ELEANE

numerator+=(outputs[i] [ j]*output memf[i][j]);
denominator+=outputs[i][j]:

outputs[i] [j]=0; /) EEHAE NS A
}
if (denominator) { // R BEEOR T A KR 2R
fuzzy out[i]=numerator/denominator; // Wfi%E COG
} else {
fuzzy out[i]=DEFAULT VALUE; /B R kR
}
}
normalize () ; // SERDR A Ok 1

}

1 R

A T 32 0 RSLR25 3R P [ oz Tooey | Py Distance | Pracesor s o
RIEAE T 35 B P HBRAM, 807 R o0 [T 25576 H
KAFBELAD o 3T BRI Th RS A 14 z - i g
T RHEREER g i H

AT B AT 1 I8 8 S 4R K W e
(0. WIRARIAERE 2R AR A4, R L Auemie prosss sydes F]

PRSI B B ] AR AR
WA IR T, A ARG AN
P Lo s 1e) AR A B A3
I HRIH ) 2035 AR T K VR AR
GRS DS W W DNl PO R 1 D S e e W = o = W S < il LT |
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b PR IR I TG, G SRR B T — LA i TR], ] LA A 4 1R 256 04 e
fiti Bk, WERIATEE VI . AEVRTE R GRS 2304 T EPROMAE (] . BRItk 4b, &
BRI A R . XRE, RO RS oA — AN AL, NN
HRAANDIRERE T XANSCLE, RGBT R SR . 1530 uff 75 () B 9] 4 25 4
B2, LARTPTHI compute memval’ eR & T 1 —AT A IR

mu=input memf[inp num][label][input[inp num]];

T UL B e, el IS B R RO

RGN PATHE ZEAZ - T 44%, 7500
AR A B BAT I 7] L 330004 F5 4 i 191 (1)
PAT IS R E 2 5 5 RGBT R G AL
F T I I EBRAM, 84715 AMEERAMANI3010
A FATHIEPROM,  H: A1 26254745 I SR AZ I Ll
RE PR

W A] UG RGEIEAT SO, RO AR XA H
— H AN EAEu(E 0, 5 T R SR 4 R 4
TP HIRAM, 8/ 1T AERAMAN 303 14715 [
GPATR R

H11220-9 /2B IR ZE AR Ah B ) A RS
P AR FR R A A — A SCErh, e X
— NSO, DA R R 5 1 A 5 o R AT 42
.

FiF 0-9

#tdefine OUTPUT TOT 1
#define MF TOT 5

#tdefine INPUT TOT 2
#tdefine MU MAX OxFF
#tdefine 10 NUM 0x07
#tdefine LABEL NUM 0x70
#tdefine DEFAULT VALUE 0x80

Fuzzy Valacly Fuzzy Distance Procassor Gycles to Run
{hex) [hex) Fuzzy Enging
an [i] B
12 ] 7544
ar 2 7579
a0 43 7549
on [uli] 75A8
FF i) 7561

Awerage processor cycles

TEA2

Fuzzy Velooity Fuzzy Distance

[hax}

(hex)

Processar Cyches 1o Run
Fuzzy Engine

[1]

an

B

12

35

]

a7

29

BT

Ed

43

5750

0o

oo

6118

[T

5730

Average procassor cyclas

)]

unsigned char outputs[MF TOT], // R % mufE
fuzzy out; // BRI HIME
unsigned char input[INPUT TOT] ={ // Bi¥i%A

0, 0
1

unsigned char code input memf[INPUT TOT][MF TOT] [256]={

// N IIRE R AL
{
{ // velocity: VSLOW

OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF,

0xFF, OxFF,

OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF,

0xFF, 0xF6,

0xED, 0xE4, 0xDB, 0xD2, 0xC9, 0xCO, 0xB7, OxAE, 0xA5, 0x9C, 0x93, 0x8A, 0x81, 0x78,
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0x6F, 0x66,
0x5D, 0x54, 0x4B, 0x42, 0x39, 0x30, 0x27, O0x1E, 0x15, 0x0C, 0x03, 0x00, 0x00, 0x00,
0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00
I8
{ // velocity: SLOW
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0xOD,
Ox1A, 0x27, 0x34, 0x41, Ox4E, 0x5B, 0x68, 0x75, 0x82, 0x8F, 0x9C, 0xA9, 0xB6, 0xC3,
0xDO0, 0xDD,
0xEA, OxF7, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF,
0xFF, OxFF,
O0xFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF,
0xFF, OxFF,
0xFF, 0xF6, OxED, 0xE4, 0xDB, 0xD2, 0xC9, 0xCO, 0xB7, OxAE, 0xAb, 0x9C, 0x93, 0x8A,
0x81, 0x78,
0x6F, 0x66, 0x5HD, 0xb4, 0x4B, 0x42, 0x39, 0x30, 0x27, Ox1E, Ox15, 0x0C, 0x03, 0x00,
0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
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0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00
1,
{ // velocity: MEDIUM
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,
0x00, 0x0D, Ox1A, 0x27, 0x34, 0x41, Ox4E, 0x5B, 0x68, 0x75, 0x82, 0x8F, 0x9C, 0xA9,
0xB6, 0xC3,
0xDO, 0xDD, OxEA, O0xF7, 0xFF, OxFF, OxFF, OxFF, O0xFF, OxFF, OxFF, O0xFF, OxFF, OxFF,
0xFF, OxFF,
0xFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF,
0xFF, OxFF,
0xFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF,
0xFF, OxFF,
0xFF, OxFF, OxFF, OxFF, 0xFF, OxFF, OxFF, 0xF2, 0xE5, 0xD8, 0xCB, 0xBE, 0xB1, 0xA4,
0x97, 0x8A4,
0x7D, 0x70, 0x63, 0xh6, 0x49, 0x3C, 0x2F, 0x22, 0x15, 0x08, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
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0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00
I

{ // velocity: FAST
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x06,
0x0C, 0x12,
0x18, Ox1E, 0x24, 0x2A, 0x30, 0x36, 0x3C, 0x42, 0x48, 0x4E, 0x54, 0x5A, 0x60, 0x66,
0x6C, 0x72,
0x78, 0x7E, 0x84, 0x8A, 0x90, 0x96, 0x9C, 0xA2, 0xA8, OxAE, 0xB4, 0xBA, 0xCO, 0xC6,
0xCC, 0xD2,
0xD8, 0xDE, 0xE4, OxEA, 0xFO, OxF6, 0xFC, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF,
0xFF, OxFF,
0xFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxF6, OxED, 0xE4, 0xDB, 0xDZ2,
0xC9, 0xCO,
0xB7, OxAE, 0xA5, 0x9C, 0x93, 0x8A, 0x81, 0x78, 0x6F, 0x66, 0x5D, 0x54, 0x4B, 0x42,
0x39, 0x30,
0x27, Ox1E, 0x15, 0x0C, 0x03, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00

I

{ // velocity: VFAST
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
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0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, OxOD, Ox1A, 0x27, 0x34, Ox4l,
0x4E, 0x5B,
0x68, 0x75, 0x82, 0x8F, 0x9C, 0xA9, 0xB6, 0xC3, 0xDO, 0xDD, OxEA, OxF7, OxFF, OxEF,
0xFF, OxFF,
0xFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF,
0xFF, OxFF,
0xFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxEF,
0xFF, OxFF

}
|
{
{ // distance: VCLOSE
0xFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF,
0xFF, OxFF,
0xFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxEF,
0xFF, OxFF,
0xFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxF5, OxEB,
0xE1l, 0xD7,
0xCD, 0xC3, 0xB9, OxAF, 0xA5, 0x9B, 0x91, 0x87, 0x7D, 0x73, 0x69, 0x5F, 0x55, Ox4B,
0x41, 0x37,
0x2D, 0x23, 0x19, 0xOF, 0x05, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
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0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,

0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,

0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,

0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,

0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,

0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,

0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,

0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,

0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,

0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,

0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00

1,

{ // distance: CLOSE

0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,

0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,

0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,

0x00, 0x00, 0x00, 0x00, 0x08, 0x10, 0x18, 0x20, 0x28, 0x30, 0x38, 0x40, 0x48, 0x50,
0x58, 0x60,

0x68, 0x70, 0x78, 0x80, 0x88, 0x90, 0x98, 0xA0, 0xA8, 0xB0O, 0xB8, 0xCO, 0xC8, 0xDO,
0xD8, O0xEO,

0xE8, 0xF0, 0xF8, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxEF,
0xFF, OxFF,

0xFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxEF,
0xFF, OxFF,

0xFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxEF,
0xFF, OxFF,

0xFF, 0xF5, 0xEB, OxEl, 0xD7, 0xCD, 0xC3, 0xB9, OxAF, 0xA5, 0x9B, 0x91, 0x87, 0x7D,
0x73, 0x69,

0x5F, 0x55, 0x4B, 0x41, 0x37, 0x2D, 0x23, 0x19, 0xOF, 0x05, 0x00, 0x00, 0x00, 0x00,
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0x00, 0x00,

0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,

0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,

0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,

0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,

0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,

0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00

1,

{ // distance: NEAR

0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,

0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,

0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,

0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,

0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,

0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,

0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x07,

0xOE, 0x15, 0x1C, 0x23, 0x2A, 0x31, 0x38, 0x3F, 0x46, 0x4D, 0xb54, 0xbB, 0x62, 0x69,
0x70, 0x77,

0x7E, 0x85, 0x8C, 0x93, 0x9A, OxAl, 0xA8, OxAF, 0xB6, 0xBD, 0xC4, 0xCB, 0xD2, 0xD9,
0xE0, OxE7,

OxEE, 0xF5, 0xFC, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF,
0xFF, OxFF,

0xFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF,
0xFF, OxFF,

0xFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF,
0xFF, OxFF,

0xFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxF7, OxEF, 0xE7, OxDF, 0xD7, O0xCF,
0xC7, OxBF,

0xB7, OxAF, 0xA7, 0x9F, 0x97, 0x8F, 0x87, 0x7F, 0x77, 0x6F, 0x67, 0xbF, 0x57, 0x4F,
0x47, 0x3F,

0x37, 0x2F, 0x27, Ox1F, 0x17, OxOF, 0x07, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
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0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00
1,
{ // distance: FAR
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x0A, 0x14, Ox1E, 0x28, 0x32, 0x3C,
0x46, 0x50,
0xbA, 0x64, 0x6E, 0x78, 0x82, 0x8C, 0x96, 0xA0, OxAA, 0xB4, OxBE, 0xC8, 0xD2, 0xDC,
0xE6, 0xFO,
0xFA, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF,
0xFF, OxFF,
0xFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF,
0xFF, OxFF
}

}
I
unsigned char code output memf[MF TOT]={
15, 67, 165, 220, 255 // braking force singletons:

// NONE, LIGHT, MEDIUM, HARD,

// VHARD
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// define constants for the velocity input

#define VEL_VSLOW 0x00
#define VEL_SLOW  0x10
#tdefine VEL_MEDIUM 0x20
#tdefine VEL_FAST  0x30
#tdefine VEL_VFAST 0x40

// define constants for the distance input

#define DIST_VCLOSE 0x01
#define DIST CLOSE O0x11
#define DIST NEAR  0x21
#tdefine DIST FAR 0x31

// define constants for the brake output

#tdefine BRAKE NONE 0x80
#tdefine BRAKE LIGHT 0x81
#tdefine BRAKE MEDIUM 0x82
#tdefine BRAKE HARD 0x83
#tdefine BRAKE VHARD 0x84
#tdefine RULE_TOT 60

unsigned char code rules[RULE TOT]={ // FH RSN

// if. .. and. .
VEL_VSLOW, DIST VCLOSE,
VEL _VSLOW, DIST CLOSE,
VEL VSLOW, DIST NEAR,
VEL VSLOW, DIST FAR,
VEL_SLOW, DIST VCLOSE,
VEL_SLOW,  DIST CLOSE,
VEL_SLOW, DIST NEAR,
VEL_SLOW, DIST FAR,
VEL MEDIUM, DIST VCLOSE,
VEL MEDIUM, DIST CLOSE,
VEL MEDIUM, DIST NEAR,
VEL MEDIUM, DIST FAR,
VEL FAST, DIST VCLOSE,
VEL _FAST,  DIST CLOSE,
VEL FAST, DIST NEAR,
VEL _FAST,  DIST FAR,

then. .

BRAKE LIGHT,
BRAKE NONE,
BRAKE NONE,
BRAKE NONE,
BRAKE MEDIUM,
BRAKE LIGHT,
BRAKE NONE,
BRAKE NONE,
BRAKE HARD,
BRAKE HARD,
BRAKE MEDIUM,
BRAKE LIGHT,
BRAKE VHARD,
BRAKE VHARD,
BRAKE HARD,
BRAKE MEDIUM,
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VEL_VFAST, DIST VCLOSE, BRAKE VHARD,
VEL_VFAST, DIST CLOSE, BRAKE VHARD,
VEL_VFAST, DIST NEAR, BRAKE HARD,
VEL_VFAST, DIST FAR, BRAKE_MEDIUM
b

/Fkskksksoksokskskskkskskksokdokdokoksok ok skokskskksokdoksoksokskosk stk skok sk ok ok ok ok kosk ok ok sk
Function: defuzzify
Description: THHEBUHIHH L, FFHEE R R G &
Parameters: G
Returns: JG.
Side Effects: outputs[] FAHWTEZE
soksfoksokaoksokstokskskekskk sk doksdoksoksdok stk stk skskksokdoksoksokskok stk ok ok ok okt kokoksk /
void defuzzify() {

unsigned long numerator, denominator;

unsigned char j;

numerator=0; // FETEZE
denominator=0;
for (j=0; j<MF_TOT; j++) { // Bngs R

numerator+=(outputs[ j]*output memf[j]);

denominator+=outputs[j];

outputs[j]=0; [/ ERATH e R R s &=
}
if (denominator) { // NI BREAN R0

fuzzy out=numerator/denominator; // wHEEHE.L
} else {

fuzzy out=DEFAULT VALUE; [/ BRI b Az

// R

1

normalize() ; // KRR A AR N
// EHIE

/skskdokkskokokskdokkskokkskokkskokksk ook ook ookl kil ok ok sk ok ok
Function: fuzzy engine

Description: Ab¥i& )kt

Parameters: .

Returns: JG.

Side Effects: .
skl okl ookttt /

unsigned char bdata clause_val; [/ K2Ry SO TP Sk
shit operator = clause val 3; // SR
shit clause type = clause val 7; /) IRy SR A

/] LR

181



JIMFESLIN s HUR JER R AR Tel: (020) 38730916 38730917 38730976 38730977  Fax:38730925
void fuzzy engine() {
bit then; /) AT A R AP B AT
unsigned char if val, /) AR SR R
clause, /7 AR 43S
mu, // R ST Hmu B
inp_num, /[ AT NS
label; /ST TR 1l U R
/] WIbs s
then=0; /] NN SRS 93 K
if val=MU MAX; // A A KA
for (clause=0; clause<RULE TOT; clause++) { // #JHErE N
clause val=rules[clause]; // RSN
// bdatalX.
if (lclause type) { VAR 1B =Ty S A
if (then)
then=0;
if val=MU MAX;
}
inp num=clause val & I0 NUM; AL NS
label=(clause val & LABEL NUM) / 16; // BT D RE pR £

mu=input_memf[inp num] [label] [input[inp numl];// B3Z5M0{H

if (Ymu) { /] I RAA BT Wl
do { // BRI XA AT
clause++;

} while (clause<RULE TOT && ! (rules[clause]&0x80)) :
// ek gk R
while (clause+1<RULE TOT && (rules[clause+1]&0x80)) {

clause++;

}
if _val=MU_MAX; [/ TR AN BEE
} else {
if (mu < if_val) { // WaAME
if val=mu;
}
}
else { /] MR SO AR S
then=1; // BATE R AL
/] FREAE L
// A S ETN A muff b S AR, IR IXANME
/AR R AR i A
if (outputs[clause val & 0x07] < if val) {
outputs[clause val & 0x07]=if val;
}
}
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}

defuzzify () ; // VSRR AR R AL
// $EHNE

}

8 it

B2 — PO I, B AN REMEDRITAT (K 1), (E A S vl DA — 2 ) R
PORR NI MR RO — R TR A I, W] DURR B — 28 T HOR R g
PRACRT RIS o A7 48 T HAd BEAEPC X UR IO i AR U AT O ORI, AT 1€ 1)
witakn, XETRMATERE 2 1. 04, ANELM IR & Tt 1A TR 17
TR P BT AR AT
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& 4k

[ =]

XA AR E S T HI805 1HEAT TREBE VI IVF 2 . Ay AR SEARF A, XF8051 1)
IWHBEA BRI o WERIRIUAE IR R 06 K Can i s, IR I% S EEL—A . RHICHES
TR RGBT S . g S

RXAE RGOS, ACHNE G RS 21805 1 ) Y 45 e 1 14 BIBOMIF= . Ay R
AAS B FIRRT RS A AR L A P B .
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