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F—F N4

Et—AKT Intel 80C51 LAKS KM 51 RFVEF ML . EXARPAHLEH L
BIEA, MRE) 8051 TREAIIF A IS AR . TR, XABRH KA ZBR &
8051 ik NI R L IR W 725

A e S U S Y T, S M T TR PR . FRATLARHE T H (0 7ok
B ARl B 1R ) . T A (ARG T AE By (R e BB, RAZTA R C F1 8051 1 4, A
HARAAE R C RN G (148 15 R T LA BIA O T ANST C 1615, Sk % M8 2 Intel
TS CRT AR RS B L R 78 A e B R I Rt G 126 T L BREIE TR0 T

Bt AL AT BRI o S RS IR, X SRR DB A, X AN R
AR AT LB s 033 SRR 0 BRI T R Gl T RE R, A Sty A0 8 S ik B A e 4 4
FRIFE T

KAPE LR TR TR, R 8051 MICgfeF, Rtun] LAz 2] % 15/
i X e 1, AHSRUROAZE C T8 5 IR PR AR ga R b, X4 C 155 1 8051
R FEP a2 I SR B AS 2 — R A 2

WA C gikasiis, MAEEMR A CiESHITIFRLE AN rkE, RERIL
i C BT TR AHAE VR TRE R AP (I TR KRk . WRAR 290 Keil C51, 8
ROEGESE T —AMNAERIIT R TH, A Keil WA RE SRR R, AP
Keil C M9 . WRARAILENITR THAZ Archimedes Al Avocet, IXATBAEIRLFHh ok
PRIRSS s AEARZFRRYE /R T F I JF A T H 28 —28 Ke il FIRFIRTE 2 o

FE I — S AT R, SRR AR I SRR 1 i T . X AN R RN,
FEURTTHER], (EE DA S W] R R E 2 TRl e 1

B N ZAREAR TR R TR, mARHREI S RGE R T @A, RarblT
fif ey 2 — 2 I REAE RV AT e 1T 2 J5 8051 IF-FIPERE, A BEARBEMAS PRI B, I
TREIE T, EURERRIT . 9%, A BIRBAE WA 220G AR, 2 hehs
PETHUR I B
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FowE A

1 #EA

8051 RANHALFEAREE T FIALIM IR AN RIS I R G4k, B 2 N T N2 A his il
2] PC ML A S AN RS L. UK T Motorola 68HC1T 7 8 fifkdzthles iy
i, R HE R A AT 8051 RAHE ML, 14 Intel, Philips, Siemens 5§, IX4&
HIE RS 51 RAVE WU T KEFPEGEFIANETIRE, 1% 1°C B4, SplERTE
WA, B 1M, PWM HIHSE, AR TR S| 40M, TAEHEE TR 1.5V, 3
T ALK LE T REAIAT 8051 B HHURIE AE N Fr= iR AL, ERetsIs T &M
Ry, T HIFRE AR X — .

8051 RANMIFEALWIT

1. —A 8 A H HLIT

2. 324N T/0 10 (4 40 8 A1), wf B4k

3. A 16 S I T 4igs

4. AL HATIAE

5. 6 NRTYE, PRSI

6. 128 5 E RAM

7. PhALRY 64K AT SRR R PR AR X

3~ 8051 ALFRJEHIMHE 12 MR, A 12 MRS R RS — DiE, ids
A2 o WEFRASPAT I AT PR R DL 12, HURIEL, SRS TR IAT 2 A,
BRI, T SRR IR RGN B2 11. 069MHz, B LA 12 JEstf3 3 T R HUT e 24k, Sk 921583
ZAR4, UEIECKAS B4 5 F8 A DT 2R 1IN [] (1. 085ms) o
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2 FhiEX A

8051 &S tBRMLET I 3 AR AEA s a], Wil A-1o REANAAEAS A AR 0 Bk
A7 i U PRI (KD ) 3 bk 2 () o S A PR S S 1) S HEFR 4, Ak 17 St b B 8 (1 i)
ANl = A ) D RE G I s

AT F FF HH
Kot
avallablo
gn all
devkens

(-]
Lnarcial Fimrtlan  INATA =

Registers

Ganam |7
Furpnas
RAN

et
Fsubrter

avm Bankr | og LT

CODE DATA XDATA

A-1-8051 17t &5 H4

2.1 CODE X

A RS B, FRAZO T AT . B 16 7540k, “FEnlik 64K, 65
BUEHBL), SEXAMEEES a0 EPROM 3547 Sk, ARBERS S A —AME 5. HIX I
ANEMWERIS X —@ ZH—A EPROM. HHET, —M8AfH EEPROM fE M AMESEfES, ] LA ok
HaefFak 8051 MHTME . XM REEN T INAE Y, B T LIR30 EEPROM H1, A
HFRITE, REEA—AHH) EEPROM. 534b, 7 rihf¥) SRAMs . n] FH>RA0E: EPROM, fiiv]
PIE EEPROM —FEREAT AR PSR, FF H A 14 EEPROM HPFEGES IR RRHl. (H2, X
PRAEJR, A7 7E SRAMs R P bz 2. ffH] SRAMs RARHF EPROM B, ARVFRE T
BOMRRITFEIHbR RS, Xl T ks /B E X —/MER SR, AR &5t
(PIAEL A HL4s

B T ATHATACS, e AR B AR AR, ikt H Y, 8051 R4 Tl HdE e
£l DPTR EGFR) - iH 228 b o B as Pt A% b AT S-hk e 4, IXFEmnT AR SR Skt kit
BN DPTR Hf, RPEFHM IR MBI BN, 8051 fEHATHRAI ML fE
X FE A, IR ADIRA . A2 LU B PR AT AR B
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2.2 DATA[X

B ANMEAEIR SR 8051 P 128 FAT KN EF RAM, R 8052 [T 128 715 I &B RAM. 31X #B4>
FEURENEHRE, PR DATA X, 384 H—ANERPRAN A B UG i #dis B . V7] DATA X Lt
Vjin) XDATA IXZERR, B ek BTG5, 17l XDATA Z5CR H A% -0k, 2 4]
Ufifk DPTR. 35 FoAr THEAL ] LB S0 A8 B 5l R i R A7 A AE DATA B, (H2 iy
ffF] DATA B, PN A EE A R

RS B P T nE RO AN RL SRS 4L, RO AN RI AR 8t X id6 6, B2k
S B AT I HBETBON RO B R o, AR UERAE SR H (B E RN R, PATHRA 752
— B A JE

BB ANE, B TFRAS I, B as \ i,
IL 32 ANTFAERS,  ATAEATAAT B I A& 2 PSW 274728 10 RS1 RN RSO 3X W A7 SR 2k 5% DU 41 75 A7 4%
AT E—4UEN TAEZ Arasdl, 8051 I BRUAT R —4UEN TAEAAFandl. TAET frdndl
(PR AAE S B T R J5 8, i LAl fE 8051 Wil AT HRIEAT 45 54

FEN AT B SHEBE (BDATA), 445 16 N7y, L 128 £, B fr#lnl sk
bko 8051 FHUF JLAM HAEFR S, IXAEMRR P WA I, JF Hol 35 B O AR A &
W, XEEEED T RGP R RS 7 FHEBIX 16 AN R SR Boh e
FESEAT 1 k.

2.3 FBIRINRESH 7R

BT ARG D e L2 1 2 3 [ 5 g 7
R Bk Th e 25 47 3%, TRIRK I
SFR. HHRZH A MH = [
Al frht, EdA4TE
’/TI gl ):H . ﬁﬂ%g%} ':P [i‘ﬁ ,TE gg T2CON RCAPZL | RCAFZH TLZ TH?
REFAEa P (1) BA A7 04T ——
SHhk, TR EA BYOIE.7 N
5 OAFH. SFRs #%ilE i/ [ | soow | saF
TGRS, AT, R ;E Tfﬁm oo | Td o T T
& EF‘ ﬂ‘ﬁﬁtf’f}é&% . I‘[Zﬂ‘:b%?‘ Ab G =F OPL CFEH PCON
A7 25 11151k J7 URT DATA
BOh i e R —Ff o O
AT -4k SFR Wik A-1 IR, A AT -0k SFR * A1
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2.4 IDATA X

8051 Z A A6 Fr WL an 8052 A B AN 128 75y &5 RAM, 7T M S8OH JT-4A 1 M-
A, BERROM IDATA. KA IDATA X bt Al SFRs (Fthhl & B S0, ik X 4 B v 1)
TERE XK AR e ik BB 1) J, BRIk TDATA X B3 i )3 bk ke 1

2.5 XDATA X

8051 [Kfk)a—NEAit a3 IA 4 64K, FI CODE [X—#f, KA 16 frdthhl S0k, FRIEANAL
PEIX, TRIFK XDATA [X . JXASDHEH AL HG 28 RAM (4 SRAMD il —SU 35 B o M 2k 2 1 1 4k
FEIZR1Fo XF XDATA [R5 53 /E 75 22 /D /M b B3, (A DPTR, RO 2% DPTR, R1. XJ DPTR
Kt Z/bTEFERAN AL BRI N, TS R E AN . [FRE, XEF RO
B RL FEANTTE AL ER s W, s AN, fkaT WL, A3 XDATA H 3L
P /DB 3 ANTRA I, DRI, A I B S R AT AT DATA X

WHRATE ERAMT AT 1/0 $E ol A BRSNS AT 1/0 £R4FEI T2 RAM,
D) XDATA RJ 448 64K RAM. %3 5 T 18 B BB AE LG A4
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3 [IiR{EFAm RiBiE
8051 HJ 437X} BDATA Fil SFRs w1 128 /NAIFHEAL, 32 AN 1/0 LTI HAE . wlx)
XA T, B, SEk, KA, BT, WEEEEAE, FFEEB TR S .

IR A-1
MOV C, 22H s HEA7HbhE 22H H B NHERL AT
ORL C, 23H s AEA7HhE 23H H A ECRIE A A7 RO R
MOV 24H, C s AERERLAL Th B N AL HHE 24H v

A SR R A AR I A A, — SRR AT Rt 2 JBC, T AW aT kA
ST BALKYGE R HATHR,, WAL EALINERS, IREF AL AT R AE A
KBS S8 R, LA E P NS B b 23 30 AP kA AT 4R & B — RIS A B
elnisd, PREGS —NidE, SFfr PO. 0 BAL, RInBkE:, (HRSERA I RIRE . KR
FERCE IR, TR BA SR B A, AR PO. 0 EALEBEE, JHEE PO.0. — B

AR .
] A-2
MOV timeout, #TO VALUE ; &8 E¥ifisfia]
L2: JB P0.0, L1 ; PO. O B AL BkEE
DJNZ  timeout, L2 s B TR 3
Ll1: CLR  P0.0 ; PO.0VEE
RET ; B
48 ] JBC IR T
% A-3
MOV timeout, #TO VALUE ; P& & 25 [H]
L2: JBC P0.0, L1 ; PO. O E ALk 3 %
DJNZ  timeout, L2 s BRI RT3
L1: RET ; 1B
I JBC AMETE TARSK R, 1y HASFR P SN v 56 W o LA 76 G sl A QAL N 22 5] 48
EHIX 54
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4 FhtAK
8051 WP XFAAfifi X LB Ek (m) e -tk XLt R Sk Ty a0, TR A T B
ALE T e A ok, R S0k JUREAE DATA X1 SFR W T. Wi ).

Bl A-4
MOV A, 03H s HEHhE O3H R ECRE A Bonds
MOV 43H, 22H s AEHEE 22H O A HHE 43H
MOV O2H, C s 40 C H R A7 itk 02H
MOV 42H, #18 s JESTEP% 18 B A ML 42H H
MOV~ 09H, SBUF s AT X RS A kL 09H

)4 -2 B DPTR, PC, RO, R1 27A78%, FHRAFBUITET o) B ok, 541 H
FRE Ay, AR EEAE L. R S-0E 77 2Ca] Ui W) CODE, IDATA, XDATA 17X .
X} DATA A7 X AR T EEAT I 2 0k e A 8 -0k 5 SO b 147 Ak

EATHRRE S, RS0+ 058, Be s AR 58 e . T DARI AR B0
FEAFFRE I . %t CODE X B4 ki, A FEhEAE A DPTR ok PC r, JBARhEAE N B2ngs
KR ONEE AR A, 28500

% A-5
DATA F11 IDATA [X F-4i
MOV R1, #22H . WCE R1 AR DATA X A [l 220 484!
MOV RO, #O0A9H + BEE RO A5 IDATA X PN s dE 0ASH (I FEER
MOV A, @RI s R HLHE 221 (K5
MOV @RO, A s RF BN R A S N bk A9H
INC RO ; RO H I HbhEAR S AAH
INC Rl : RLigiihbAr 2y 23H
MOV 34H, @RO s KEHbhE AAH R S N 34H
MOV @R1, #67H ; JESLRIECES A HuHE 23H

XDATA X -1
MOV DPTR, #3048H ; DPTR & [m #MEAEfE X

MOVX A, @PTR ;5 B AAMBAAE X Hitik 3048H H 14k

INC DPTR s FREHIN—

MOV A, #26H s SLEI¥ 26H A

MOVX @PTR, A ;B 26H 5 NSNS A7if X kil 3049H th

MOV RO, #87H ; RO J5 M AMAFEAf Xtk 87H

MOVX A, @RO s B AMEAEAE X HukE 8TH TP % N B0 2 o
ARG X -k

MOV DPTR, #TABLE BASE  ; DPTR #§ [ 1 Huhl:

MOV A, index A at(rE A= YN IE DY

MOVC A, @A+DPTR + MR EAEGE R 2
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5 QIBEIRTS

Wb RS PR SRAEAERS Z A2 48 PSW o, RSSO A7, FT BCD A AbEE ¥4
BRI, FARFREAL, W HAREAL, AT ET R B P T A A AR 4LIE R RSO A RS1. 0
ZH ML OOH JF4f, 1 41kt 08H JT4h, 2 4 ML 10H JF4s, 3 40\ Huhik 18H JF4f. iX
G b ) e e Ry ST k. PSW RS T

[cy [ac JFo [rst [Rso Jov JusR [P
cY BERTbRAAL

AC AL bR A AL

FO I8 ARG AL

RS1 27 esdlEPeNr A

RSO A7 A ALIEFEALARAL

ov it HH bR AL

USRI & ARG AL

p AR AL

6 FiRIEE

8051 [ CHMOS RRA ] g ik kA e i A 15 e 7 o, SRR SRR D FE Ao T YR
Pt 2547 2% PCON FOAH R ek N5 3. B A7 IDLE HEANZS IR, 45 AR 2okfee 11 7%
FEHAT, RAM T SCEAT SRR, R4k 4L T4, B CPU WiJT. &N sefIa4T L4ks: T
YEo RAFHWRRE B P, BT 5 Wi E, R R 1L s 4R 8248 A 14T

Tk B AT PDWN A7 R BE AR IIFER S, ARTIFERL U e 458 1 T4, Rk, i 2
AT R 1 T . A PR A e S b, Rk, RAM P s ks A7 . I8
HR IR G WA 7, B AT

SMOD A7 AT 43t ER A T30 A5 s 2R, K4 b e T 2 1 AA00as HE SRl R 2 A A R
A% . EAL SMOD HIAE TAE T 1, 2, 3 EmES AR R R R . A e S 2
PR RIS, SMOD B4 AN SE M bR %

CER At v N NEIE VA S

[swop |- [-  [- [oFrL [oero [ POWN [ IDLE |

SMOD HAT B AS PR R A BIAL, B AL Sy R B 7
- (735

- (73:]

- (735

GF1 I AR A

GFO I bR AL

PDWN RIhFERR G, BATBEAR I FER
IDLE FNFREN, BN R
* A3

6 hETRS

FEAT) 8051 SCRF 6 AR, PANAMNESTRT, PN E I /TG TR, —ANERAT D
N/ W, kA s, AEREs R AR RN Db —HAT R WA ERRE T . T )
B TR B SRHEE . CRAT O, b —AS b D . RS AR
SRALE TR W N AR BRI Bk, o SRS R Ak . 8051/8052 [ H K ] K A-4:
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8051 SCRF ARG, AT hsHEH o T o T e
WAL, AARSEZ P R AR RO E N | o 0000H
BT, TR ORE R R RE BRI, | SR O 0003H

REIT 2% 0 Hin i, 000BH
6.1 MR ETFS SR T 1 0013H

BN T R g | SRS
u 7 > TReyan A /N b b T
B IR R R TR IR o

YRR AT B AT, 02 s IR S R

URRAR R (A AT, W Wl I DL e PO . W R BEAR PIASTH IWEAE =,
PUG Fes BRan i b Wit se 4k . & A-5 ot 1 1P F5 A7 asi)&An, Ay Aras iz 50k,

IP 2 f7as (Al fr -k

[- ]- [prz [ps Jpri [pPx1 [Pro [Pxo |

- (31

- (31

PT2  EIES 2 W ILES

PS  HRATIEAE T

PT1  EISEE 1 T iisEd

PXT AT 1 oG

PTO  EIS 4% 0 st

PXO  AMEHIT 0 PLst
* A5

6.2 HUIfEREF RS
M e AT RE A A7 A TE K BA AL, AERENTAT P T, RS IS AAT AR A REA
FE R BCE TR AN AR BEAEAE AT A AL BE BARRE P T HIBTAEBE R A7 4% 1B (4%

REan F fros
R R PR AR RS IE (Al fr k)
[EA [- [JET2 TES [ETL [EX1L [ ETO | EX0 |
EA fEREARGAL, EALN T IR, AR A ik
- N
ET2 SEI 4% 2 T A
ES FRAT A5 T A R
ET1 SEITEE 1 hiHlipe
EX1 ANER TR 1 {ERE
ETO SEI 2% 0 kT g
EX0 ANER TR T 0 i fiE

6.3 FRETIEIR

8051 FERFANACER A b Wrbris, W RS WgEk. R4, EAAH R
Pbr&, ACBRAEAE A RIAE W R b brbr e, IX8RE, AR AR R W 2R A b W fRlA —
A4 IR o X, ARBEARHE PR AN FE S B RSk IR 5 R, R 3
AR AEBRARSOUR, ACEESEAE 3 MRS S N A W, XA P BR AR R
N R GG

AT, REAPTREAE 3 ANACHE I EA BE M N WS K, R A R g E e
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I PRI S5 R IEAE AT IO IR Bl P BT RSB AE E BEIR T IEAE AT IR
TN FERT 3 AN TP INTER 2, B IEAEPAT &2 RS, BEAER T
TRAPITTE A, AP A 2 A B W, IOREAE IR AL L 2 D80 A PR S
CRBAERAT 58 2 IR 2 IS — A S R B BRI e h BB 00, A
e 2 (¥ g (B I Dy 6 ANKEELR ] (3 AN 2 J R S HATIN ], 3 AR mi

FTA) 4),
WJa— MK T 3 AR AR P B IR S, 2RI R R KT, (FAERATS TP, 1E B RETI
7%,

6.4 SNERHETIES

8051 SCRFPANAMBHWIfE S, XAEANBAERET Kb, AT BN IR S . A
HHT AN WS 1 (AR 0 S P3. 2, AR 14 P3.3) HL P A Ek BT e e B
BRAR G o HL T A e s A A ik A X k25 A7 TCON (1) ITx 7, ML A-T7.

R Y S L TR NS S R0 A e ol ol T (1 = S VAV Y 7 S B e B 1
A RIS 12 AN, DR, ARBRZR RN TR A SIS I — kg . Bl I, e
SR A R ARSI B ER i B O PRI, B AR T, T 0 RN B DR
—A

7 NEEF/1TE8E

FrUE) 8051 AT HANE I /T4, FEANSEI 28T 16 . e /T Eas e nl F R AR b 52
I 2% OO LS SISO, o n] FHRA AR 1/0 1 (TO, T1) EM G EMC B k%, 4
FAAVETHEER I, WK AN N & T4 2 AT SR 1/2, DA R SRS 0 — 2 5 | T R
T ) T — IRk b Bk A T L AN i 2 . i R, S ko O e, n] DL AR —
AT

TCON $F kT fie 57 4% (timer controller) SR e I 2% (1) TAERLA5 AR bR & A7
TH e 3 8 AR IS AT A2 TRO FI TR 2K S5 B AN 108 I 48 1K TAE . TCON it 4 1 g 45 TO
I O3 P e ol T T A= D11 B R a LN I E VA Y IT VA W VA= iR 2 ol S AV (VA
0 | 1 MBS, Wik WOEEaen, Bk —Ad. R, PIWTbR S AT AT A
B FERR, B, A i R A R B IS

TE I SR 2 A7 2% (TCON w]fi7 -4k

[ter Jtr 1o [rRo [1EL [1mt [ IR0 [ 1m0 |

TF1 SEITAS 1 bR G . W P S R AR LR %

TR1 ERTAE 10, EAIRER A 1 AR, SAIRERES 1T A

TFO FEIT AR O i b AL. SEITAS O Vil tH I BT, AL SRR R W ¥ o i

TRO FEREAR 0 FbIfn, EALRER 3 0 TAE, SAIRSERAS 0 45 1k TAF

IE1 SRS 1 ARARAEAL, HAIIE] P3. 3 A A BRI B P i B, b
BRSNS B BRI A .

IT1 FT L AR A, A I Dy AR A SN (i A

IE0 HMHSRT 1 MR bR A, YRR P3. 3 AR BB AR T A, A
BRASUR NPT R BRI AT .

170 BT L ARSI, BN D AR A LI A T i

* AT

ST I 2R AT X R PR T B 27 A7 4% TMOD K E . Ml efAy TMOD, A mT 2 il 4
SE IS AR A B G2 T/0 FR & P 2 AL BRI Bkl ) TMOD vy Y

10
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PryEflE iy 1, ARPUALPERIE R 25 0. TMOD (45T T
ST I B ) 2 A 4 TMOD—AN R 37 -
GATE [ ¢/T M1 [mo [GATE [c¢/T [m [Mo

SERT 2 1 TERTE 0
GATE 2 GATE ‘B AR, 5228402 TR=1 JF H. INT=1 KA TAE, Wi GATE=0,
EAL TR € I 288 TT 46 TAE
c/T EM S RS Wik o/T=1, wmas Ll gor X T, ¢/T=0 i, LA
SE W 7 AR
M1 R PR =17
MO B AR AT
*A-8

AL C/T AV (15 BRIk I B i . C/T=1, eSO K TAE G 1/0
UK THED, ©/T=0 B, LUER 7 T/ oA i stk it B0 . 224 52 88 F R
SIS B R T RO, A R AR Rk . GATE=0 Dy pHHl, EAL TR & B2t T
JATAE, GATE=1 ARffEgsthl, 24 TR=1 JfH INT=1 INER#A T, 24 INT 45 G HF
B, @R L TAE . XAEDE INT Bk oh o8 BERE-To0 6 . 244K, INT JASE A ok
0 R A

7.1 ERSFIMEAR AR

SE I S AP AT PR AR 30 a0 = A0E /v By 2K, g I i
I EAL TRO B TFL, JFr=Arpile J5al 1R AFNAE /v Seas Iy sUTAR, BRIz Ay
X0 —FF,

7.2 ERBIEARN 2

5K 2 24 8 7 AN HRE TAE ) Ko I 2501 8 7 (TLO 3% TL1) FRi14L, = 8 {7 (THO
oY THD) FRAFCERHUE .. e N asi N, TH R B dee N TL o s i35 0 Fl e i)
M LRI 2 WHEFRER . i 1w 7 2ok = 2R R R

7.3 ERBEIEAR3

Jrak 3 W, ERTE 0 MO PIAS 8 ALERT /T (THO A1 TLO). THO XJ AT TMOD HiE
frs 0 4EHIAL, 1M TLO (4 T TMOD g i 4% 1 I3HIAL. XA e 4% 1 FANRE = AR
T, HATH T AT AR WIS A, 0 P ROk AR AR B Ok N B B
PR, MRS T LR E A 1R AR, T SR 75 AN I /T i, X ph
ERAR oA M. e as 1w TAE 3 B, Rk TAE.

7.4 ERTSE 2

51 ZRFIHJHLIN 80562 5 =AMl /v Hds, s 2. AT LR IR D) RE P 47 25
T2CON o SRR

SEIN 8 2 A A (A7 k)

[ TF2 [ ExF2 [ RCLK [Tk [EXeN2  [TR2 [ c/12 [ cP/RL2 |

TF2 SEIT 2% 2 i AR ST e 2% 2 v DR A7, 24 TCLK 3 RCLK 4 1 K,
A EAL
EXF2 SEI 2% 2 AMEBkRAE, 24 EXEN2=1, JFEAESIIE T2EX K2 G kAR i 5 A7 o

WRGER &S 2 W e, R R

11
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RCLK

TCLK

EXEN2

TR2

C/T2

CP/RL2

Bt etbr s, AT AU 1 3 AR, A0 e s 2 s
AR N BT DI AR

RO ERRENT, MHAT R 183 TAER, R s 2

Py HH 2 A Sk B AT T iR

SEIT 28 2 ANER Ao VFFRAG, 24 EXEN2=1 I, 78 T2EX 5|0 H 30 A7 kA i o 3t
JE IS 2 TR ERERE, IR E AT EXF2, AR,

SEN SHBATES IO, BN, s 2 B IFE TR, S0, e ey 2 45
1ETAE,

SERTB BT R, WIS C/T2=1, SERFEE 2 ¥ AE AN TS,
A T P S A

e/ ARG AL, 2 EXEN2=1 W), 1% CP/RL2=1, T2EX 5| kA
Pt e, Witk CP/RL2=0, T2EX 7| JI ) f7 Bk AS 44 s ol T2 o

T AR AR T2CON, Al g iy /TR A=A AR TR 2 — T AE. R oA
e WE T, e ngs 0 sk ey 1 —FELL 16 4707 X T, @Ry 2l ik
5247 EXEN2 SKIEFE o 24 A7 EXEN2 I, 4 S T2EX A Fk AR v 7, 48 22 117 1944, 81475 (RCAP2H
I RCAP2L) Ho 3XAN A ] R ™ A= v I o

M A SO B ERT N, S T WA FIIRE, B EXEN2 SRIESE. 4 EXEN2
LI, 16 175 I 2 ias HURH i % — AN B 976 RCAP2H Fl RCAP2L HH A N e I . 24
EXEN2 BRI, [ FIRTIfEsl, T2EX 5] B 47 B A4 7 A — Ik E A o

B Jr—Fhoy R SR ™= A2 B AT I T 75 B RE 26, 308 ik [ I 800 J31) 467 RCLK AT TCLK
KSEM. AEX AT, AL RIS A e S0 1, mAMEOE I A 0 F1 1 IBKE,
B2 MWL XA A AT IR TR R 2 T

8 M E UART

8051 A — /ALl Rk A I NS, AT BT IR . 27748 SCON KT
B, RSB R, RVFRE, BRI, SCON Zikg
FRAT I 254788  (SCON) —ml 4k

[sMo [smi [sM2 [REN [TBS [RBS [TI [RI |

SMO
SM1
SM2

REN
TB8
RB8

TI
RI

AT
AT
ZHLER AV, SR 0 I, BEAI Y IZR 00 B 1IN, 48l 3is EA I,
AR EAL . B 2 B 3 I, SRR E 9 A2 B 1IN, KR AT,
AT R SR VAL
FERE K 2 AR 3 A, CREAIE B (5 9 47
FERER O, ZIASEAER], FERE 1 A, A RO s A AR
22 AR 3 rh S 126 9 {
BAT bR AL, S %
PO TbRSAL, ARAHEE
* A-10

UART A — MR P, 2 AP Bl, MR R T AZE i X
BBt HUREMOGE XA FATWIR B TR BB, BT . UL,
BT BIRAEIE 2 AL B o e B R0k T I

8051 SZHF 10 ArAN 11 A7 8o, 11 Bt HREAT ZHUE N, ISk 8 fif2
REAF A7 Aol B T R 3 Fhipr T 42

12
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8.1 UART 13t 0

B 0 B, UART VE—A 8 (i HIBAL A AEd A, Bkl fose/12. Hidfith RXD M
AT E R . TXD HRAGE R ALK, Kk, 5 0 AR L. @XM H
KNG FL8 FLAT 8 0 HR 47 I () BEPROM 2 2K (1) 23 Fil iH .

lu) SBUF 5 NI, FFUARIEE M . s KIk e s ems, T1 A E A7 BT REN I,
VI, Ballooe 8 A EUdEIT, RI {74 BT

8.2 UART 83K 1

TAETR 1B, ARH R 10 f7: 1 ANRGA, 8 MRS, 1 Mk, XFrX
ATRELHE PC HLLE N AR 2 88 FEAT I X5 s iR 2 v o 1 R ™= 2B e %
R 52 N 28 ) P BT N 122 7 2% 1. PCON ) SMOD A7 47 1 B, ATy 4 B0 .

TT F1 R 78 ARIEFIHNCAS LA (1w i) B Z0 48 A o K ASE R AL P L S8 o By 28 A8 1)
B o S Kb SN [R]E RT I R RN R AR

WL E 28 1SR A PeRe, POl N AR TS THL (2R AE

TH1=256— (K*OscFreq) / (384#*BaudRate)

K=1 if SMOD=0

K=2 if SMOD=1

R ENT 256, FEEEUG AL N — NIRRT L . W AR R R
HRREAT RZIEH 0 LAE, X FHEIF RE R

IXRE, WURURAE T 9. 216M fbdie, 467725 9600 [ kE, 545 —25, ¥ K=1, 4> 1~} 9216000,
43BEHy 3686400, FHBREEHR N 2.5, AL W K=2, 4rFh 18432000, 43HEH 3686400,
FHBRSE S8 5, W43 TH1=251 B, OFBH.

W FH 8052 [f15 I 4% 2 P=AEyhkE, RCAP2H I RCAP2L [ E3E(E th FE s il 14, 4R
P LR, HTF A

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

RBEVRI RG] 9. 216M ¥k, FRAE 42 9600 [HiehE. bl AR i & SR an 2 e
IER, i R, a4 R 30, HA{Hh 65506 B¢ FFE2H,

8.3 UART &3 2

B 2 PR, 11 67 7 UR%: 1 AR, 8 MEURAL, FILL, 1A, K
IEEGIT, SO A SCON Hhfr) TBS, Bl i) 58 S ARA7AE RB8 o S ILf— Ik 2
BURAE, ARSI LI, LA B . 2 /1815 FH SCON (1) SM2 Skdsthil. 4 SM2
BN, ACHER I 1A S RE W, 24 SM2 24 0 I, HUERasE 11 e
AW T

S UL AT AE 22 HLIE T POk G AN B T, 7R AR IS R Ry A, S LA AT, R AT
S LR IITA AL B AR R — AN b, AR B e A T R S T R B, Sk ek
PARBE ST 2 SM2. A5, SM2 A, DUJS FIEE O AS 2 (8 A= A o

SMOD=0 I}, #ixl 2 [P E S 1/640sc, SMOD=1 I, PAFE A 1/320sc. Kk, ffiH]
M 2, YR PRAE N 11, 059M B, W54 sk 345K fpibeR. i 3 A 2 (2= 5ie T

AR B
HEIh&E
@%51?%%$HMﬁTﬁ§ﬁﬁmmw » 2 HE S RN 51 R
EIfEd

13
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9.1 I%C

1°C S —FfoBr (s A IR BRI 5, i PHILIPS JFRMHE . 1°C SRR W &2k 4T
MR, B, AR, WTHHMTZ AN, S & RRREA SR A SRl
HARALIL XA, B RFZ L. 8051 |- 1°C Bk PO i MR, &1
(RIS Tl I e (1 A AN AT AR S P 3L

9.2 A/D &%

AP 51 RV HLERH A/D i, {0 A/D FEAfE AR H . A/D Hei—M
127 f7 4% ADCON kg, 7 adit ADCON Kik#e A/D B4, JFuniedt, Ak
Ao M A/D HHMLSFEARZ T 40 ML W, Feisea e g b, SR R A E
s o A/D i AR RAS — HAL T TARIRES . s RARME TR R Re Zr A2 a8 o

9.3 HI'lW

KRZH 51 RV HUEAET I B T VB EOENTTEERN, KolEEAL. XaTk
(BRI K BT AU A T N E], DLYOEAE S IE RIS E T 1. SR
TRAERILINGE, 15 ) 23 BB IR 2 o

51 RIALTINETIHER S, X ARGMRAT 0 Wt 5, € i st iy, K5 e
fro BTSSR, Al O R A g I A

10 &t

51 RAVE R HAES M ARSI RER %R, EH AN . g8
AAIEM A AUE T BN IS BRSPS R EA, NAFSMERB R T iE. 51 &
H# %2 512 F) RAM A 32K 751 EPROM. 71N, H B4 R 40 4 & 1K) RAM Al EPROM il
ATLLT, N FI X EEER A, AN S ZE4ME EPROM A1 RAM, IXFEHEE T 1/0 11, AlH
SRAILERRAAME . UATFEY E 1/0 DIF BRI, /] 28 I 51 oy piny
T A A3 0] AR 22 N 75 B 56 22 () RAM R EPROM % 1] , 3 I st 22 FH 4/ [ 5% 4 ( SRAM, EPROM
). VFZAMHEATRERE 51 R AN T BERAR R (AR, XK AE LU 18

S BEHERE IR S . WA AR 2 TAEZAM, M4 Redk AT FERT 2 PR
WS, VIEFE 3. 6V (1 TAE LR AR Th#E, an A B 1S NI R 1R1E , 0T BAZS 8 G di
Pz, BEICIIAE.

W DT A0 IR FE SRR, A PRARAE B TR R % (1200, 4800, 9600, 19.2K
250 ARANDI A AT ARSI R BT RE AR IR R, ARG AR YR T B B R R R G R
R IR . A A DI 7% 18 SR A, AT DUE Sl R . AR IRIERE T 200 1
AR 2 F IR E SRR R AEIX PR T T/E. —Mt, EPROM, SRAM, @i CMOS kI
BFAR RS HE 51 W TAEBIZ . Y TAESRN NN, DORE S8, 3X s feAd F i AE 4
TR RGN 785 1

1 s

YIERRIF R A HURAME RS, PP Rt R RS 1/0 k. QRSB
HERIFARHESE A N o ANEBEEE A A b — R RAM R BSAFHuhik A% . RAM —REAE
MHHE 0000H 1K 8000H JFARIKIELEZS Al o — PP ELARAT FH I AL )7 v 4 SRAM (1)t ikt A
0000H JF4, F AL5 ffifE RAM, RAM (¥) OF 1 WE £&4% I FIE - HLIK RD FIWR Ze A% . X0 T
VLA RAM DR 32K, XM ARG . Ak, 32K (R T 40 Fess 1/0 2844
KEBIEH T, 1/0 g2 ERE D, FTLL, b2k (0 07 il B A 28 T A4 A0 28143

14
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HAEREE S . — ARG 1/0 SECHbRERB] i A-2-8051 &2k 1/0 Fios. "JLAVEZR], 1l
Tyl /D M AR 2% A B R AL T REEBETE . RN AE 1/0 #4E AN 2% 4% DPTR (MK 8 17, f#
AR A B AL

lnpwte —

A3

SEISTE

=1

E:?c =1} ?B-‘ —c

G2B Y7 b G2
T4128 T4541
A-2-8051 £k 1/0
XA N R A s ) Sk R 4
Y2 A-6
MOV DPTR, #09000H s WETRE
MOVX A, @PTR
MOV DPH, #080H
MOVX @DPTR, A
ATLLER], BFOHEE R, ELSN) 1/0 BAERRE R, AT B TR
T, B4 FRA AT MOV DPH, #090H 4.

12 458

P BIPTUR ST 8051 [FEAKIRAEL IR0 k. HIX AR 8051 | fife
PEREE 1, ORGSR A LA Sk A . N, AT IR THE 8051 M- % 1T,
¥ C AT T K.

15
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F"F FCxXf 8051 4RI
1 AT LAZERSRES?

Mt AR RGN, B mIE S ERE TEY, X&—/MR
Uik, Bk, ARG — BN R 8K, 1y FLAR LR fai oo ot AT A R 2 ) I e v 4
PERVBEPE, 2% 2 R A g0 5 R IR T . RINE K &b IR, Al TR — A R 1R C
—RMEPES .

A I G R BBLAE T e R m e e A ] 1k, KR A AR P AT AR I I bRy I I . AR
T AT B A LA . an S C 3E, T DUAR B (A R K 2 1) 781

H C omEmREy, B C ESREM SRS, RS Rsdgey, mH s T
Bitktl, H C BTSSP ARG M BT DR rAas gt 1= 7 (i W —A T
BRI —AN TR, b 7 IF R I TE .

M C SR il dm B AT A AT G 2T . TF s vl LURE B0 25 IR SV AN 2 2%
JE— LA T A, XFERILR > T I R AR T

B C EFEMIES, FEPRADL TR MIs HIdFE . XA 0B ) Ak 3
A RRIR IR BT, A RITE AL ERAR ) BAR P AR, A C S IR LI AR A
LRI R . AR 22 Ab AR SCRF C 9iikds

BT X e AN LRV i 5 e Tor e 2 b, IRZ REE, HEH & S il R G 4R H
C ANCGWTE S IEE gife o XTI BB R AR A I, A Y gnie 5 0 T HME— Wik, BRIk 4b,
R RIELE, AFEEEE OB N AZ A C k. C BRFAUE, nT RS &>
MO EAT 404, & — P Dh REPERI G5 PEAR SR I 5 o

2 CIEEM—LES

EEA LB U CiEE. XT CIBESHEEIRZEZ, 14 Kernighan Fl Ritchie it
EH)C s S, XATHIANZE C S HIREEEE. Keil [ C51 58 3CFF C brHERR
A FIR 2 FRALAL 8051 $5-4 458911 C MY B+ 4.

BATPEE I RT CI—LeMES, g, BEGFIEAE L. el —28 A

2.1 &y

SRRl SCRAY, S ARV A R AR EE DR AN RIoh . YRR B A
I AE P IX AR AEAR T A1 B, AR — R AR R AR — RN R), PR 2
X, gy, BE=AAR G

unsighed char hour, min, sec;

B E AN R &

unsighed int days;

W AE 5, ARA] DA PUAN A e A, A A — AN LRI 5. A
[PEE QTR

struct time str{

unsigned char hour, min, sec;

unsigned int days;

}time of day;

KRG Eas e L —ANRIZ N time_str IE5H, I X—A %N time of day (&5
Rt AR BRI )5 | T A ik AR &4 . S5 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;

AR B AL AR R AR, (HATIL A S5 M 4 . ARn Bl SR 2 4548 5, Y
PEARATARAT I B )AL B . il

struct time str oldtime, newtime;

ERER A T A At AR i, IR RS A BT, g E L TIRZ int 2K
R AR B —FF . k73R 7] LR 5 i) 5 -

oldtime=time_of day;

XA AR ZE 2 ) 1, IR TH I TAE R 48R, it ] Lh—H)—R) i & :

oldtime. hour=newtime. hour;

oldtime. days=newtime. days—1;

11 Keil CHIKZHL C gmpkastt, Sitphedt TS frftasia), Bl 44 ISk Gk
WEBIHEAT k. IXBE, 45K time str #3RHE T [ Offsat Member | Bytes
B 5 AT AL, 2 R P R AR S I R E S 0 hour 1

AR S —FE. W 0-1: ; min i
WRARE LT A SRR, eig N 3 Ecys >

WIARERAL RN — DA, B i % 01
gy, AR SRR

2.28k&

G FISE M ARAIAL, & A OGN AR AT B, X AR AL B T RS IR L o AF 2 IX 2L i
BT — MR . TG R AR B w] LA R, dh C 1S AR
FUH P SCIRRAL, gkt G . e XRG4 R

union time type {

unsigned long secs _in_year;
struct time_str time;

Jmytime;

MM KETERAF N X ETFIE BIIAE I EL, 51— DAl BE H time str Z5H5KAF
it WIXAFETFAR B AE R IS 1] o

AEBREG T A, PRI S | AR e b, 4

mytime. secs_in year=JUNEIST;

mytime. time. hour=>5;

curdays=mytime. time. days;

BREH R, BRE BLLESER A A, 2310 K INAE TR & P s KR G B3 BT 5 (1 22 TR

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

DRI A e KPR R 01 g B 5 A1, BRG IAR i KA 5 AN IS it b
secs_in_year I, 255 NMAEEMEH.

1565 8 FH RS AL [R] — N Es AN R 2k 07 20 i, (R — MR A AR
FRAF DU B A7 2 0B . WA XX L85 i AT P Al 7 ks, vl DAFERR G v e S— A
KA ARG, AP N,

union status type{

unsigned char status[4];

17
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unsigned long status val;
}io status;
io status. status val=0x12345678;
if(i0 status. status[2]&0x10) {

}

2.3 &5t

FREF MU EAAAE I AR B . DA SRS P AR bk, e ] DO e
] (AR B HEAT S0k, U5 AE 8051 DATA DX Hadbdy 25 47 a1 4% - AEANAE XDATA [X /] DPTR
AT Sk —FF . ARIREZAEE TR, BV EIREG NN R ERE BT &, i
AJ DL HOR R AR AT R AR (R 3 R

FREFEE SRR, SR MR R B A . R OCBE Y Tong & L—MREE, C
UACTRE PR I Bl MR AR S R . X TN UE X AR B R I 4 ) AR Y
(A&, T2 Ui C fEIRIREH I i A R OB ) . I TR — LR BT 2 S )1

unsigned char *my ptr, *anther ptr;

unsigned int *int ptr;

float *float ptr;

time_str *time ptr;

FREF AT T ATAT D220 S AR B sl AE A 2 1 bl o

My ptr=&char val;

Int_ptr=&int_array[10];

Time str=&oldtime;

AT IROR L BN FR £, F8 AN [F A Dbk o A A B (R IR, X — RURE A
Mo B3astm 1, eon Eaest e Edh R R KR .

Time_ptr=(time str *) (0x10000L); //F& T ik 0

Time_ptr++; / /a1 ik 5

FREF TR TG e AR S IAE A . 55t i ) i 25t wT el 5 | i BRI

time ptr=oldtime ptr //PAATEEN R In) R — bk

*int ptr=0x4500 //4 0X4500 45 int ptr PreRAL &

IR R | F SR B A B B I, AT R AR R U5k

time ptr—>days=234;

*time ptr.hour=12;

A MR R LR Z M6 R BER AR Z5 1 o R BARAR " A — AN B 454, v LA
HEATHE NI WA, — b5 fa] S D7 VR A 57— XU n) ARy, AR ] DU TS 5
SCB RS A

struct bst node{

unsigned char name[207]; /44
struct bst node *left, right: /)R, A TR IERED

I

AJ I E AR AR S, AR Mk RS A R 1 2 4R B Bl R SR AT XA A R AR
KERAiR . A THRENS, AR AR PR AR TS f] 5.

18
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2.4 EREX
1 C AT R A E SUR R X5 8 R B — /N R B A . Ml Bt R 45 R B — N
427 B, URELE S5 time_str —PHTNA T
typedef struct time str{
unsigned char hour, min, sec;
unsigned int days;
Jtime type;
XFE, ] DA L e R IR AEAT ] time type [F)2RA4AR &
time type time, *time ptr, time array[10];
R AT IR E B i 44 C (bR
typedef unsigned char UBYTE;
typedef char *strptr;
strptr name;
i S B s SORTAE AR AR IR T e PR i, 5978 T — L4 TAIIN a) . (2R 2 R D
KE MR E X, TR IRIFEP I+ W T .

3 Keil C #1 ANSI C

NIRRT Kedl C (3 2R SR 5 ANST C IOANIF] 2 Ak, FF45fk—285%F 8051 ] €
(K1 2 o

Keil gikasbr 1KLL T 4h, FEACKLT ANST C. Z25p 252 Keil AJLLLL
JUERXS 8051 FUGTHREATRE et He 2E S R 8051 LRI G LAY .

3.1 HuEza
Keil CH ANSI C HIFTEbRAESIRRAY, Bribz 4, AT EINE R AR 8051 KL,
N T — SRR B 28 . 3R R T ARYEREE 2RAE 8051 h dy s il 215 8. 1R,

R R ST () 5555 (7 - e B G ok HR 2 Jo

R T IXLCARE R R AL, kARt EF | char/unsigned char 8 hit

P BRI, A AR AE T 8 RAM | int/unsigned char 16 bit

NI AL WG BRI R peg | Jong/unsignediong | 32 bit

. . N . float/double 32 hit

AZEIATEAE, T B L TR S T generic pointer 24 bit
#0-3

3.2 FRRIIRES 78

FERRINAE ST A8 sfr SRE X, T sfri6 Ak X 16 7 Rk Ih g 25 A2 45 1 DPTR,
T 42 etk 5 PR R D e 29 A7 08 oMbk A T S8OH. Wl A7 - Hk (R Ik T BE 25 17 2%
(PR 1 R OGBS sbite SFR HIE X anF#k 0-1 Prn. T K24 8051 i, Keil
AL T —AMUE T T RRIR DI RE A7 2 AT AL K 52 SISk ST ol i A B Sk ST T A
IR G AT HI & .

FZZ 0-1
sfr SCON=0X98: // 5 SCON
sbit SMO=0X9F; //5E X SCON [R1&-hr

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

4 TEhEE
Keil FEVEREI# 4 BFAE RIOAAI . I AE A0 2 7T AR A R B T, 23

AU LN A7 X
1EAifIX iR
DATA RAM FRIC 128 N7, wIAE—AN N HE Sk
BDATA DATA X [#) 16 AN 15 o] A -4k IX
IDATA RAM DX ¥ 128 N5, MUK H] ) 5k
PDATA ANAERE X (1) 256 ANF-15, It PO FI R Hhk e H Sk,
i FH$54 MOVX @Rn, 75 ZEHANE 4 1.
XDATA HNERAFAEIX , A3 DPTR -4k
CODE FEIPAEGX, ] DPTR 41k
4.1 DATA X

X DATA X RSk e bR 1), Fr LA A4 Al 400 v R AR R J8CAE DATA X . T4 A
B, 2R . DATA XBR T AL P AR A, I T HERRI 27 A7 45 41, DATA X )
Wl in g2k 0-2:
H17 0-2

unsigned char data system status=0;

unsigned int data unit_id[2];

char data inp stringl16];

float data outp value;

mytype data new var;

FrRUEAR RN 7 1 8 AR A AT AP A AE DATA X, HERHERE DATA X [Rafl. R4
C51 fEM BRI AA AR A RALIE S, IRBDRET 8 NP, Jibh, BE SUEB R HE
Bl o MURE N HEA i (RIS, ARIORE P S 52 2 Wb I S AT . SRR IR A2 8051 &4
T B 3 B AT R RS DL, HER IR th X e LR 7 AR oK

4.2 BDATA X

PR LATE DATA DX IR -k e SR, XN AR st ol EAT A7 0k, I B A AR 6
PR A AE AR UL T A I, B e 5 ZE A AR B () B — . A— g ZEH AL
A ARG A AN . RIS —S67E BDATA B rp s W AR SR A AR & (49 7
H1% 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) {

}
stat flag=1;
Y RS AN SLVFLE BDATA Berlisz X float A1 double RS RE . AIGLARAE R T AU HI 45
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34k, ArPUEIE RS float A1 long HIBEE KSZH

FIZ 0-4
typedef union{ /) e SR
unsigned long lvalue; [/ KHETY 32 £
float fvalue; /R 32 A
}bit_float; /BG4
bit float bdata myfloat; //4E BDATA B r s L k4
shit float ld=myfloat 31 //5E AT AR A

T AR U RS P AR AR R E AL . HEU )38 SR DATA B i —N 5 fd ik 7 44
A5 U 1) [FAE R v A7 0k IO AR b o R, X AR R A AT Sk = AR R i AR
A LEASIN 72 SCHE DATA B AR T AL = AR I g AR 4T o Wi SRARX) & CAE BDATA B
PR ALK F A # s 04T 41k, AN A2 S A0 SRR AR S A4 N, g 3 e AR
AR, PP T 9 use bitnum status IV ZMACASLL use byte status HIfCAEEE

Ko

HF 0-5
1 /)7 LA AR T AR
2 unsigned char data byte status=0x43;
3
4 /)38 NG HPR S T A
5 unsigned char bdata bit status=0x43;
6 //HB bit_status (W 3 LA AL H
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()) { // R 3 A EAY temp I 1
18 temp++;
19 }
20 if (use byte status()) { / /RS 3 AL EAT temp FEN 1
21 temp++;
22 }
23 if (use_bitnum status()) { // U 3 A7 E AL temp FRIN 1
24 temp++;
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 }
35
36 bit use byte status(void) {
37 return byte status&0x04;
38 }
EpIawEPIES
; 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 use 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
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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)
WCAEAEAC B AR T, B A BRI AR T 44, AN Al A i

4.3 IDATA E&

IDATA BB w47l FH LA B i A i, AT 25 AP 28V E A FREF BT S0k 7EF A7 s
WHE 8 friidil, HEATRIEET L. RSN A S HE LR, B B A AT R IR AR A BT
LR

unsigned char idata system status=0;

unsigned int idata unit id[2];

char idata inp string[16];

float idata outp value;

4.4 PDATA #0 XDATA Ex

FEIZPRAN B P AR SRR & B TE A2 — R PDATA BUHAT 256 A7, 1 XDATA
BEAlik 65536 N7 T IS L] 1.

unsigned char xdata system status=0;

unsigned int pdata unit id[2];

char xdata inp string[16];

float pdata outp value;

Xt PDATA FiI XDATA [FIEEAE MR . X+ PDATA BE Ak Lx XDATA BeG-hkEdk, [,
X PDATA Bt ik T e N 8 frdtiuhil, iM%} XDATA B GHildae A 16 A7tk fr US4

23
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BFREARAEAELE PDATA BErb o %t PDATA A XDATA S-hEEEAE T MOVX 54, T2 PN Ab 2 5 40
¥4 0-6
#tinclude <regbl.h>

unisgned char pdata inp regl;

1
2
3
4
5 unsigned char xdata inp reg2;
6
7 void main(void) {

8

9

inp regl=P1;
inp reg2=P3;
10}
PR H AR 81

- FUNCTION main (BEGIN)
: SOURCE LINE # 7
- SOURCE LINE # 8

HER inp regl=Pl" FiEANEL N

0000 7800 R MOV RO, #inp regl
0002 E590 MOV A, P1
0004 F2 MOVX @RO, A

; SOURCE LINE # 9

VERL inp_reg2=P3 FELANMEA Y

0005 900000 R MOV DPTR, #inp_reg?2
0008 E5BO MOV A, P3
000A FO MOVX @DPTR, A

. SOURCE LINE # 10
000B 22 RET
: FUNCTION main (END)
2, ANEHEE B TR S AA i A AN LS T/0 d bl X AMRAR AR bk
ALIEEFREN B CB1 $ept s, TREAEUUE A X AR AR AR AT S0k, RO IR PR ST T i
78 AP BUR F 228 char B int RBYREAL . T 0 A2 —Se 4 0] 25 47 4% - k16 1

Hi 0-7

inp byte=XBYTE[0x8500] ; // MHHE8500 L — N5

inp word=XWORD[0x4000] ; // M Hu3E4000H E—ANF-H12001H

c=*((char xdata *) 0x0000); // MHuhE00001E— 77

XBYTE[0x7500]=out val; // H—AFATE) 75000

AP0 BDATA FBIT Bz A 30 e B BRI BA b7 vk 5kl i A 55 3k S0P absace. h
KBEAT L% Hu ik 7 ]
4.5 CODE E%

AR BB AN AT A2, 8051 AU BCA TS . — i, B I A %,

24
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L [a] AR o XF CODE EX )5 o) RSkt XDATA BV o) FRJ B 1R) o —FE R o ARTS B R Xt
FAEGBEMIRHERI R, S0, R BRI . T A QR B ) 75 B 451 1
unsigned int code unit id[2]=1234;
unsigned char
0x00, 0x01, 0x02, 0x03, 0x04, 0x05, 0x06, 0x07,
0x08, 0x09, 0x10, Ox11, Ox12, Ox13, Ox14, Ox15

5 ¥5%t
C51 At 3 FATE A e R sl . IR0k — A7 R ET TR 147 1k
XA [E . AN A 16 Aiimf e . X T

DATA, IDATA F11PDATA B, HTE 8 fifwis & . Fﬁfﬁ ﬁﬁ
. W FREE 3FN

Keil FOipfdtF M€ FREH 45 10 A7 fE B o XDATA J5%F 250

X FREN Y EARTRER . Al HARIREF 4P b e | CODE #4f 2fﬁ

W TSI GRS Tk se vt e | (DATA Y L

P R B B3R AT A AR, cbest i Ln

YsE IEM AT ik as PV E 452 , ; FDATA ST T

AFACHE B TN, AEAR D ZFURAIE R AR ) R % 05

BT RS WA DX LA 7, A5 )2 2 A AR,

T HAR K

I T AR S e AR LA A B A R S = k. A B AR R R — AN
INTGEL 378 AN ALER R, A B ARFR B LA 151 AN b3 0.
5F 0-8

1 #include <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 (kgeneric ptr) {
12 2 XBYTE[0x0000]=*generic ptr;
13 2 generic ptr++;

14 2 }

151

16 1 xd _ptr=mystring;

17 1 while (¥xd ptr) {

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

20 2 }

211}

e AR R G A A

25
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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, @RO
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)
Tl HARTR S BERE 1T A A D TR, BT LAFRATT— R A ANl 38 FH F8 5T o

6 HHTARSS

8051 fIh T ARGt 7> H 4L, Co1 AEARAENE ] C oA W] IR AN 2 5 v ik 55 R e G AR A7
WA LSk S) o Wi FRE R interrupt JCHEET RIS (0 2] 31) KSIL. ik
TR AR DM hE . RIS XN TR AR REAL, Her)ihid, TR
WAE AP O A6 A SMRT T 0, ARSI 0 AR BTS2 0. 2 0-6 e 7 IXFh %

Reo IE ZArserhifing | hibis
— AW R IR — W FIHT SR, T | R C P

DIBATIEIE . 7 T ISR, A 0 SR O
LD TE AL SRR B2, &% L TEIN B 0 il
1748, B AArah, BB %5 17 A0 2 Lhdi LY
(R, OB IR WS, S : I 1 i

S AN N e N AT

5 2 S =} N7
BEAT . oA 1 B P 2 o o FE I 35 2 d i
mEF, C51 TEFTE 5 4 8051/8052 Frvk
B (MO 5] 4) FIZE 8051 A ik 27 I, —A eSS B MBI P F s
5% 0-9

1 #include <regbl. h>

2 #tinclude <stdio.h>

3

4 #tdefine RELOADVALH 0x3C

5 #define RELOADVALL 0xBO

6

7 extern unsigned int tick count;

8

9 void timerO(void) interrupt 1 {

10 1 TRO=0; // A5 IEE I AR0
111 THO=RELOADVALH; // 50msJ5 i

12 1 TLO=RELOADVALL;

131 TRO=1; // JaEh 10

14 1 tick count++; // WIS
151 printf (“tick count=%05u\n”, tick count);
161 }

S8 AT 4 T

; 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
€000
€001
€002
€003
€004
€005
€006
€007

C28C

758C3C

758AB0

D28C

900000
EO

04

FO
7006
900000
EO

04

FO

?C0002:

7B05
7AO0 R
7900 R
900000
EO

FF

A3

EO
900000
CF

FO

A3

EF

FO

PUSH PSW
PUSH ARO
PUSH AR1
PUSH AR2
PUSH AR3
PUSH AR4
PUSH AR5
PUSH AR6
PUSH AR7

; SOURCE LINE # 9
; SOURCE LINE # 10

CLR TRO

; SOURCE LINE # 11

MOV THO, #03CH

; SOURCE LINE # 12

MOV TLO, #OBOH

; SOURCE LINE # 13

SETB TRO

MOVX
INC
MOVX
JNZ
MOV
MOVX
INC
MOVX

MOV
MOV
MOV
MOV
MOVX
MOV
INC
MOVX
MOV
XCH
MOVX
INC
MOV
MOVX

; SOURCE LINE # 14

E MOV DPTR, #tick count+01H

A, @DPTR

A

@DPTR, A

?C0002

DPTR, #tick count
A, @DPTR

A

@DPTR, A

; SOURCE LINE # 15
R3, #05H
R2, #HIGH ?SC 0
R1, #LOW ?SC_0
DPTR, #tick count
A, @DPTR
R7, A
DPTR
A, @DPTR
DPTR, #? printf?BYTE+03H
A, R7
@DPTR, A
DPTR
A, R7
@DPTR, A
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0047 120000 E LCALL _printf
; SOURCE LINE # 16
004A D007 POP AR7
004C D006 POP ARG
004E D005 POP AR5
0050 D004 POP AR4
0052 D003 POP AR3
0054 D002 POP AR2
0056 D001 POP AR1
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 timerO (END)
fi LTROGI T, VAT printt BRSO 00 T2 47 4 AR DR P A
SORIARTE BRI printt (40 F e o A B R A A B8 WILAE C IR FEel L P
ST, SRR AMEE T

H3 0-10

1 #tinclude <regbl. h>

2

3 ftdefine RELOADVALH 0x3C

4 #define RELOADVALL 0xBO

5

6 extern unsigned int tick count;

7

8 void timer0(void) interrupt 1 using 0 {
9 1 TRO=0; // A5 1EE I AR0
10 1 THO=RELOADVALH; // BERE i H I ] 50ms
111 TLO=RELOADVALL;

12 1 TRO=1; // JA#NTO0

131 tick count++; // WIS
14 1 }

SRR Sy e S (D e AW

; 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
DOEO POP ACC
32 RETI

; FUNCTION timerO (END)

6.1 IHEFEARSIEFEMREFFRA

2di € PR P ) AR A Ar B LI, ORI AR A7 a8 A0 AR rT DL s . A6 G B

F using, JEER—N 0 B 3 MHONNAE 4 A CAEGAER. Udaw LAES AR mt i, 3R
W LAE A S AL A SRR, ROR T4 32 MBI, UM AR AR 2 2
ANKREPLFE YT R WO R E A A A A AL S, BT e W 0 R A e 2 A
[Fl—APrfeandl, WS HtLida kAR, NG a7 ER 8 0 KPR,
B C2e i g 1 s 8 A7 A e 1 0.

LIES

© 0 1 O U1 = W N~

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; // A IEE RS0
111 THO=RELOADVALH; // B H I TR] 24 50ms
12 1 TLO=RELOADVALL;
13 1 TRO=1; // JABHT0
14 1 tick count++; // WA Nl
151 printf (“tick count=%05u\n”, tick count);
61
G Je e A I G AR
: 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 2SC 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

; FUNCTTON timer0O (END)

7 BAERL

K 8051 PRk IR, C51 WA B KRG A AR . — %, CiEH
W RN, SRR S HOR R A R A AR . A TR, €51 W
PEULIX PR HERE, SRR AR, AR e NS R AR A R, R
WA AR AP AR X AN S B A e A 8, i N R, S S SmpiE .

FERLESEI N P, AEFF N R ASITER Y, A s BRI, Rl i 2 bl A e o
W, e R TR R ] BE R AN K. BTRL, €51 SRR e BE SUR R RS
N R ESCRT At 328 D18 FH R 22 O P AN P 00 A e 7 i, DR1 A 5 R R B0 P 1 e A o
WG BANLRAT o RUOA X BEHE AR BRI, RN ALK, 84Tk L1 .
BRI REAS VP8 bit M AR R, WASREE SR AR o

8 1FM Keil CBYRZMMAYFALNE 1% % BY
Keil Suiasfe MARI C R PP ARAS b = A vy FE AL AR o B ] DATS Bh g 12t 4% 7 2k
I AACHS o R DRSS X 7 T ) 2 )

8.1 RMELE

AR ACK RO 7RISR MR KIE. 0 C SR, A1
TR PERAERE int 20, A 8 GLROI PRI, R FIBORIOISE. JRI4H
05 EE T I A BT ST, AR I F OB IO R AT, I, 2 I

V1% unsigned char, M5 H—AN 0,
8.2 FRLFSRE

TP AEAE TR SR, R JE 8051 AL RFFF 5125, PP AEMEHSH
PR AN RS . B TR AR KR IE AR 2R 4, RSB B R BB LR
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ST IS G . WRIRIOFE P AT ZE, A EAR B SORTEAT 5 28

8.3 ER{EAZAES

15 8 frAE R G FATH] 32 i U S AR, IR DUZFEAR, HS3 IR 28 K& (I
o T LA IR B R G A P s B I i, AREEIA] ) | IR 2. n] D 4
o BB B R 3 8 SR S BR T s R B o AL ints AT Tongs LEALEE doubles Al floats
BT 2 o URIVARISHAT R R S TR, A AR AL BV fUF R BT IO an SRR — e %2
SKHIF AREN G, IR ZR PG T T 80517 LA Sz -S4k 111 80320 X &8 48X 4
A FREAT IS DAL F 7 B L

WRARAIAALEAR A FOIMATE R/ E, B4, IREVACSIC 38, BF AT
JE oS A S . W R SR IS SFRER D T OE, IR DR LA T e ANl T AR
s, ZEAAfrh WP fpsave FREAUHIKIREHEAMER, 7Erh Wikt P AT 518
H fprestore FRAHUIREHKIE . A P, AIREATHER sin O XFEREF s R
FPIy, AR EAL W, fEis R HAT SE S Al AR e .
FIZ 0-12
#include <math.h>

void timer0 isr(void) interrupt 1 {
struct FPBUF fpstate;
// FIEAARS B
// AR TR EARRY
fpsave (&fpstate) ; /] PREATE RIRE RS
// IR R AR, s
// VTR REAY
fprestore (&fpstate) ; [/ AL S EET
/] BREGUIRA
// ARV AR E R
/] IR FEP A
}

float my sin(float arg) {
float retval;

bit old ea;

old_ea=FA; // ORBE TR IR A
EA=0; // RHIH
retval=sin(arg) ; // W S EH R
FA=o0ld ea; /] W WRRES

return retval;

}
PRI B E P i BN B KRG B, — BRI S AR P 2 (7 s I8 S i 2 1A 2,
I AN G S RIS, SR AR B I R R PR A SRR Y Y

8.4 EFAMER
W1 R bR & AT, NAT A AR S A2 unsigned char. X TEIRINAE, IRAH
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AR T AAFAEIX o 1 HA AR AR RAM U5 il AT T A B

8.5 AEHMTERELRETE

AR e O JREAR o LA SR AR S AT AR . YA N SR AR TR AR P A4 X A B
ARG A, TR 4 R AR B A AN Al DX R o FC A4 25 R), I 2 BRARAR I U I o o — A
TRE G A FH Ay 2 8 P Jir DR R a6 2 AE R 28 36 1) AL B 3o R R Y A FH 4 S AR R, DRA AE PR
REMZATH ARG, ME— DRl HEe R,

8.6 WTLTENEAEFMHEX

JEy AR B R A SR A A e AEARAR R A A X o AR SE AT I IE, R AT
(AR S TRCAE 3 RAML B, PSR PRI R (1 T S 15 B8 v, BRIE 2 b, IRIEZR R T AR ARAD,
DRk SN A7 X - RO FE A A X BRI — 28, K REBIAFAEIESE, 4 N 1 AU FH A7 i 2%«
DATA, IDATA, PDATA, XDATA, 44RVRZEI0455E H L08R 2% 1A]

8.7 AT EES

MARLERR T AL SR EN I, RN FRE TR EN SRR, #f e e AT 1 FE RS X d8 - XDATA %
CODE [X . XFEURAACHDG S BN EuE, RON g B2 AN 0b LA R ET BT di ) (OAEAE X, TR IR
CEHHT T 3.

8.8 EMAL

W T SER AR, WA EIGIALRS, dmiedsie it Tl A P AT, P2
L HER ARSI oh LU AP ANST. AT i e il & E FE N R4
PRAT AT ART 1 7 22 4 1R FH A AT ]

M EAIEI AR RL A AT RR A XS )42 crol - (JEFAAER) Fl_cror (i
WA, WA int 8 long AR EUATIHIAIAE, 44 5N 2% HAUT I
A2, ST int BHBEH4 4 irol , iror , % T long 8MiA4S N 1rol , lror .

75 C it 7RI JBC 452 AL 4 testbit o WIRSHN EAAKG IR 1,
TR 00 XA AER EFR G -H0AH], 1 HAE C AR SE AW etk 14
B H AR JBC $54
FIZ 0-13
#include <instrins.h>

void serial intr (void) interrupt 4 {

if (! _testbit (TI)) { // RERKETW

PO=1; // HiFE PO.0O
“nop_Q); /] SERF—NEA B
P0=0;

}
if (! testbit (RI)) {
test= cror (SBUF, 1); // #SBUFH A EFE1EEA
/] Fite—A
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8.8 EHAEENEE

X T /NBACRY, G AT RE LG P i el B AE 8 T SRR, R nT s A 2R A e R
AR A A R Btk o AR AT E AE 2, XFEE R TR R s At 3]
FIN, F R OIS 22 . B TN BRI IR AR . M TR BRI,
PRI B E % % k.
HFe 0-14
#tdefine led on() {\

led state=LED ON; \

XBYTE[LED CNTRL] = 0x01;}

#tdefine led off() {\

led _state=LED OFF; \

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

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

FRERS ATV 0] 2 2SR N . AT UL 2R BB & WAl 1 52 48
A AR URAT A1 AR R, HAT S G i ml et R aT e 4 vk

9 FiERER

C51 24t T 3 FEftas iR E, WSRO R B . RN %R
T NMEAE s RO N R G B L e R, 88 RIFA REOE R RS0
FEo — ORISR RGTTHZ A AEZUN TP RAM JE,  #B8 LNk AR Q304 7 G 1
EIXFEECR, DATA BB kAR e 14 R AR s M ERIAE B B, T S8tk i # R A7
DATA Bt WA B WA BN, i as S AE N RAM o i AT T e = 1a) . 3
PR it S B A AE B BE AR B, H AT 120 AN HIAEp S I bR T (Rt 128
AT, RTS8 AN AT AR AT D ARIE TR I TR AL 08 I HEAR .

WHRIRINI RS 256 F e /DIIANE RAM, VRET LU R g7 i, XpE—3k,
WERAI G, AR B/ BCAE PDATA Brrb, IXRIBECEY FEURAEMS A () RAM 205, %t
XDATA Bt UAAMOEIEALAG R BRI . AR B S EUL R AE NS RAM AT, IXFEAA
T S Heiebe, XF PDATA B i S-hk &M ik RO A R1 BEATIAIRE -0k, LRAdE ] DPTR
—_"U:—bo

HERAFE A, FrE AR BRI 6 X A2 XDATA Bt, Keil C R PHEFfrasdl
WATSHAEIS . 1 FFAEAR AU ] DAL 3 S 50 s RO R AR A Aol — R . TR\ BT B
PUREFLE XDATA Hr o X6F XDATA BEECHE (1 U5 1) & 552 10, BT LA 740 2% FR AR s N AF Al (A
A 503 () A it A B AL

10 BEFHERK

Keil SEVFFIVEAIIAEAARA. X m A KA AR A I ARl A
N ATRERE R K A (T SRR R, BOHE I R A MR A A A, XA
TG A A AZ LR 1R R P8 A B AE A RAML PR ) BCAF it 22 T, I DRAIEBITAT 2 208 1 A 8 RAM
BEAT A . RV R IR AR n g PR AR AN AT IR I S, (EIR RIS 0 (A1

R BEAE KA T FE R W AR, ARIR A /DRI T I FE 5 W) D s iAo
ORI I Al A 7 B AP S A R R b SRR I RE P (1 )5 A B s A7 i
FEANERAFAEIC o AR AT OB I R b (A S W], S84 R 3 U AE XDATA B
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1 ZITE

BATE R ERAE TR Z 5 /NS IR I e 8. R AT UR T A I ARAT], /R B CARMES B
UFIARRD T o EARERRE AT R [gats atof atan2
ATEFNRE, R TIX LS R 5 printf atol cosh
e b, e TR e SO T e | Sprnf atoi sinh
B, KEERAUREIOG R, T kR exp tenh
o LR Ay TR H sscanf log calloc
BRARMESR R R 0-7 S TAEIARE ["memecpy log10 free
FERRE, X SE R S, felf Akl | streat sort Init_mempoo
T 5 5 v T strncat srand malloc

strncmp cos realloc

_ oy strncpy sin cell
12 HEEFHDIER strspn tan floor

Tt ARdfE C I IRERR L malloc A free | strespn acos modf
Keil CHMETZIAEMAIIIAE. k% | Strpbrk asin pow
HOV IR, AR s TR LA

PG B NAE S AT 0 i, (R, )
T BT BT B A S R b R RER (1 N R B, X7 2R A FRE R 1. Keil C XX Fh
N HPRAE T A 1SR

Ay IO R BB SR 7 75 B — AN R o HE . MR T TR B A AT IR/ SR E
BEHMKSE . VMR P IEZHAE XDATA X A, DRI A J2E R B0 FH R s $5 ok AT -4
BEAh, BT L BEAE DATA X PSS/ EC A7, KR DATA X5 A1 A 5 AR /N

— HAE XDATA DXyl Tax /AN, $i5 ) B 1 48 £ R B IR /N 245 36 45 11 4f A4 bR 2L
(init_mempool) , b5 15 i — b Py ¥ AR S A T — LBV A% T A 106 8 A A7l =5 ) 3EA T VT U
o —HAUGA TAESERG, AT R R S & D E R £ . 32570 BL (1) R 5B 35
malloc (52— MR ¥R K/MPY) unsigned int Z4J, IR [H—MRER), calloc (52—
REER— IR KM unsigned int S, IR[Fl—AMEED) , realloc (B2 — MR IMELT)
REFFI— MR 2 [0 K /MP) unsigned int 244, IR [AI—ANR 245 S50 BE i 25 /) 1 48
), free Bz —AMR MR FREL, AEXAS 2R AT ELFF RS 70 B0) o T 3K 26 R 5 HOR a0 [9] 45
W HERIFEER, ISR A iE KR [P NULL . R & — 84 Be A7 X ) 41
5% 0-15
#include <stdio.h>
#include <stdlib.h>

/) AR R R E R RS R R

typedef struct entry str { // ﬁfﬁ(ﬁkﬁUjﬁggéﬁ*@
struct entry str xdata *next; // Tﬁﬁﬂwi‘*4\fﬁ§§
char text[33]; /] GRS

} 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; /] WEBANII A

void main(void) {

entry xdata *newptr;

init queue(); // BEE B\
newptr=malloc (sizeof (entry)); // R —ANAA TR
sprintf (newptr->text, “entry number one”);
insert_queue (newptr) ; Y YNNG

newptr=malloc (sizeof (entry));

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

insert queue (newptr) ; [/ FENT—NIOHR
display_queue (root) ; // wRBAA
newptr=pop_queue () ; // koS
printf ("%s\n”, newptr—>text);

free (newptr) ; /] MkRe

free queue(); /] RETBCAEANBAF) 2% ]

void init_queue(void) {
static unsigned char memblk[1000]; // Iy KA Ky HE
init mempool (memblk, sizeof (memblk)); // #E /3

void insert queue(entry xdata *ptr) f{ // EICERIEABNE
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) {// =R\
entry xdata *fptr;
fptr=ptr;
while (fptr!=NULL) {
printf ("%s\n”, fptr->text);
fptr=fptr—>next;

}

void free queue(void) { // RETLBAA 7S (]
entry xdata *temp;
while (root!=NULL) {
temp=root;
root=root—>next;
free (temp) ;

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

return temp;

WAL EhA S B e B 8 ANST C —#F, 237 fiE.

13 &t

EH C RIF KRR RGO N7 EREE, A EEAS 2 BAR AR A i il Re DB AN A8
PREAIS K E A I 22 /0, dn RARIE AL 1035, FREEW T K AR St &4, HHHARR
T4,
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EZE ERRGHTEEY

1 48
XTI THR RGOV RE I T i TRDIX BRIk, KR AT 4k
M, IBRSE, IFRERS IR AL ERORELE . T IRREAS —AMEH] 8051 AR BRIIHI 1. ARG
—NEAE SR LG 1L ORRAE 2x16 (¥ LCD SR s I 8] o 42 25— ML HLRE HE AR B EARE,
IFAEAN T R ebs, 4558 AN I . 15 PP R R B N, K [Pl 2 IE

HARE .
N T BRARBEA, HITRAL BE g A A7) FCSE T IR BI0Es, JF L0 I R T BE RS 1 — AN 11 L
FHAIAT 015 05 I I B B AR P TR R RO 11, SR il AN P A58 98 5 5 TSI I
SR T AT e tt, RN RAM, FEReRERS AT RAM gl e 128

ANFATLLP -

ORISR, A FLH RE RAN r 1o
RG:A8 1 T 45 8 EPROM (19 8051, W
0 M 2 ARG B2 . . S
T H AR, B 0-2 4T b
SRR SRR e AL R (S "

SIS R B R LCD IR itk ;m? T
ATk, T M 1 e e
F—A53ET]. XA HEAH oy PN
T AN SRAM. 3% Rl BEH A Rar
P ara
—D

RE

R

E

216 Display

K& 0-1 InF4fre i

2 fER/NFERR

AT AMEH] SRAM, At ZEAE ] N XA RENS 3] (1) RAM % FRRIAE 128 A
Wo ALPLEENPRHERG, TRAEHE, PTATRERASE A ITAT A1 HEOK ¥ 1% bR BCHORS A A X S i
A7 BRI RAM,

G 1 s T LU B e BOACKRALAE RAM PG, BT AR A A e A o eI 78 5 7
By G P MR LE AT T FOAE S, DRSS ANRELER] I RIfEAE . IXL80HT i U 151
AR A A X AR Z I, MRAE I Zi R, — P IR A AN I R A i, P
DA AT R i As R, 8k, Al oy SR, GhnE0n, PRAFRE H IR E) R 22
o AT REAETR E M PR AP E SGASAR R, TR AT e AR — RE AL B
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it

OhN1-fFFF

Rl
VIR
AlS ] i A D] B3
Bl Eﬁ Al =] RM
—Doi G YT D"’ E
4138 2x16 Display

0-2 ¥R
HJ T 148 RAM,  BERATRE/D IR PR R, S8R R AL Y KR RAM, I LI 28 bRy
BRG A Th REHAE L T T . ol printf B3, A8 T MRS TR E IR 201G LT RE
N2 B BEL 1S AR R BAARHEN printf BREL, XAES I HTE DI BRI,

Insticton Cecscaipieon RS | R/ oF [ De [ O [0 [ 03 | O | D1 | D0
i
Clear cisplay Clrars enbre dply and seis 1] ] [F] [ 1] 1] ] [ 1] 1
D0 RAM address 0 in address
SRR
Retum kome Srs [0 RAM address 0 in 1] ] [F] [ 1] 1] ] [

andtess Nl FHelums
dhsplay rom shited o onginal
positon DD FAN conents
emain unchanged

Entry made 56t | Sets curser mowe dinection (D0 [1] ] [ [1] [1] ] 1 [0} [3
and apeciles shitt of diaplay |5
Thasse Opesaions are pedomed
during dala write and dala read
Display cnfof Set oo ol emire tisplay (09, [1] ] [] [ [} [1] 1 1] C B
curs ondol (T and Wink of
cursiy posibon characler (B

Curairidiplay Melirwess cursor and shifls desplay [1] 1] Q i} [1] 1 S | RL N *
shilt wilou! changing DD AAN

conlents
Furcion s= Zety inlertace dala leng B (DL, [1] ] [5] i} f oL [}] F N

surbes of deplay Ines M), and
character fonl [F)

Sel G RAM Zpt 05 FAM addiess GG [1] ] [] 1 KOG
addmas RAM datn are: sent and remerend

after fis seting
Sel D RAM Ze 0D RAM addess. DD [1] ] 1 ADD
addeas RAM data are sent and reened

after fis seting
Read busy flag | Rizads busy flag |BF) incicating 1] 1 BF [Te
and A niemal opesation and rmads

Sress oI CONENTS
Wik data In Witfizs data min DO RaM or GG i ] Wmie: data
GO 0D RaKW | Rk
Read data from | Rizads cata from OO RAM or GG 1 1 Read daln

Gl oor DO RaM | RAM
UL 1 = neremenl, O = Deciamient

S 1 = Amompanies display shill
S0 1 = Diesplawy shft,
RAL 1= Shift o the nght, O = Shit In the ek

DL 1 =3 bis, 0 =4 s

N1=ZInes, 0=1Ina

Fol=5e10dom, 0 =557 dots

EF: 1 = Intereally oeraing, 0 = Feady fof neal irsiacion

2 0-1
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3 EMKAIR

XA H Pk BRI IR S0 o GMD16202, A 2x16 Bt. ‘e R4 o0 fii s, & 0-1
AT TS A B PR . RS, AW R, BRI, s
i, AAEE . RN A 2 A W B A i — AN . BT RS TRES —
M A0ms I [A], A4 HEE2E 1. 64ms.

3.1 LCD IEZIEN
PATTI s el D TTAT R FRAR A, IR SR SR Bl 1 v LUR 2% 5 (R HIX A, BRI 1) 8
PEECPREE RN P1 A, ARy B P28 IE M AR REAS 5 kb 2 8], B4 N
A . T R GE, BREN R 8051 ML AHE, A I FE LA XBYTE []Ahes -4k
BATLLT o M TAERR AR S I, AP 7 A A A — 2SR s IX BRI
THE . UM BRAFESERL 8051 FIT LCD 3K BNt I 2 [A] B A 1A, AQHS K B AT I
#Af K, SRS | pe )4 p 4
KA A K R ) EPROM 2% 1] 3l
4, ACUE I AN A 1), RAN /! \\
1M H BAJS I AT Al 145 i
PAT IR KA RN | E N
. — HEE T LCD IK)ts
AT S SN 25, |pgnz X Datm valid
BRI O REGIRE S 'S
To AR 3 AN AT

Figure 0-3 - LCD Read

X
fit. AN, SATF
RS
—ANTFRE, BREIRAS AT X X
B, IXEEERAE R PO R DL
RAW b Vg
Kl 0-3 Fl 0-4. HERMES
2 I8 SRV A AR K1 I ][] £ 4 AN
b, 155 A REIC R TR]
A=k, AME R W — %
48 2R AL LU AP AT B Loz —
1/0 PR A S5 3 s e & Figure 0-4 - LCD Wirite

RERAEHATEL T

H1£20-1
void disp write (unsigned char value) {

DISPDATA=value; // KRiLHIRE

REGSEL=1; /) EREE T AT AR
RDWR=0; // EFEERK
ENABLE=1; /] RIEHHRLELCD
ENABLE=0;

}

disp_write [INAERIE—ANTHFE LCD Bon. EERZ AN AE LCD Waht 22
ZEUE RS U BB
FF 0-2

void disp_cmd (unsigned char cmd) {
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DISPDATA=cmd; /) RILA

REGSEL=0; /] LR R FAT AR

RDWR=0; /] EREER

ENABLE=1; /] RIEAERLCD

ENABLE=0;

TH1=0; // FER85ms

TL1=0;

TF1=0;

TR1=1;

while (ITF1 & disp read() & DISP_BUSY);// %5f5iER
// EiRA

TR1=0:

}
disp_cmd EREKINFH disp_write —#F, (HHEAGHE] LCD BXENL R HERLFHMCR —A
BRI, A SRR
FI 0-3
unsigned char disp read(void) {

unsigned char value;

DISPDATA=0xFF; // R N
REGSEL=0; /) IR A AT
RDWR=1; /) EPEEA
ENABLE=1; // AFHELCD%r H
value=DISPDATA; /] N

ENABLE=0; // ZEIELCD%

return (value) ;

disp_read BRECIDIRERBUE AR W A7 e 0. MU IR Pt AT 44, A
el P1 AP S . BRgeirer, IFE IS5 AR ]

BAARET L, A S 85 P g 428 1) S s 2 23 (R B R o S RO BT AE I () 24— 28, 5
Ab, RSB . (H2RGEHEAMEITT .

4 RIREIE

MR TE R G AT AT BOR T o BT R . B R IREN S P
FIFRF BoR b, ARG ROEITE SR T o SO AN BRI, O IR R
R BB —.

H T IE S RE RS- Z WA EAER, REGHE A REREE 2R LR D)6, JFEe
TR BoR. BATTEFTE X putchar BRECK R LCD #i Bon 745, R AT 10 20 440138 4 45 11
HU 19T 55 1) pR O S8 B - A I ek A, B utb 2 A e e — 2o 5 1k T ksl il RS
WF] 255 I, H&HaTER R IFIRE. putchar BREIERR s FFAG 0 5 N R #ds 3k
ATV TR E R AR TR WoR IS AT 5 N BRAn T
HF 0-4
char putchar(char c) {

static unsigned char flag=0;
if (Iflag || c==255) { [/ BTN AREAT N AR B A
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disp_cmd (DISP_HOME) ;

flag=0;
if (c==255) f
return c;
}
}
if (flag==16) { /) AT T AN BoRT

disp_cmd (DISP_POS | DISP LINE2); // S ni®4 47
}
disp write(c); /) AR
while (disp_read() & DISP_BUSY); // “Z&f§E7R
flag++; // increment the line flag
if (flag>=32) { flag=0; } /W A, HER
return(c) ;
}
WRET L, PRECT AR, SR ERE W 1/0 T RR BRSNS ANk
D, IRMIFTARE TR, e ER TAEIER, Pril e g Bpr S AT,

4.1 EF printf BEL
C51 MIPERRAE P T printf B%. LR EUS AT R, JRICAAT 5 20 bR

Wk, X PCRBEhRHES YA U R R B g, X 8051 RULZHATH . fEXH A —
AR AT printf BEGEIEIE AT I ] putchar pf Ok 74T . XA
REE B X putchar BREUH AT LACE printf pREL, ERASEIEBNINE, KA AR
(1) putchar BREL, TAEBATREE TR NI printf sECk% UL
] H I R A% s
HF 0-5
void disp time(void) {

/) BIRERAE I 2 I (A

// I TR e A 56 B Ja AT BR AR T AR S

// IXWEG T B AR A T AR 2

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

timeholder. hour, timeholder.min, timeholder. sec);

disp update=0; // G BRI N SRR A
}

5 {F A E RS R AT

ADARNR RS, 5 ) TR LA AR 1 2R BE86 AT S IRl B AL ()45 5 o AR T I 4
RGE W A R I A 5 R G BN R 2 JE AT BT 45 o IR ST 4 HE DL —
S P IS [ ) o St 7~ 040 R DL — s I AR e i B o — M, Bevh 3 STl R AR A i, X
MBI i, AN ] R ZE B B TR EAOAN [R) ) ZE I R, AR 22 ZERT R 7 /2 i ik NOP AT DINZ
B RIEATIE I, 6 T8 H it 1) R G R Be — P 6

— B 2 TV B S I SRR A RGN B, IR AN e, RS, IR
F e IR i W, TR B E RS, AL E R E], JEHATRR R R . KRS
EINEF A RIR 210, 5, AL —HPAT I . Ml fES AWz M+ idle
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FEREHATH 4. HIK, PIrfafsdlEise ISR hH T, R RGHUR AR T kg i fa)
TN, WA TEE My, B, A RARRSE AT C kR4S . RnT LUE W
U2 i AR VT 55 I v H 21 52 I 48 B T R s AT Il i (), g — 2D e ke
R 52 I IS T

TP L I BAT SN 1) N 20847 R G A (R N X R G HR T T xR . R
FEN AT BE R 50ms f=AE —ANINEME S o 7RG S A2 AR E B IR 2K . W SRR
BT PATHSE AL 3ms — IR, A2l LK AN ] A7k . R AR A LU A% 1 S 4 ) AR
W RIREIRE . WERARE R G TR ASREAR IS S, AR ] LA RS AT PR A i B s

YUE T RGN RIFR ST, 50RT 22055 4% D 75 A6 7 AR IR (1) ) 48 TR AR . AU,
PREFIE PRI S, F e kAT 2R A AT I TR] o WERAREE =4 —> 50ms R4,
R RGN SE 120z, ARIFE 2 PATIR S IMHz, BE4c TR 2 AT I T2 lus.

B T AR AT ) v CATHE B AEAS 2R GE ) b i BT 5 B 45 2 i 5. AR 3 i i
I41E, THE 50000 N4 R 50ms — IR ARG Rbridi. 65536 98 J: 50000 75 %
15536 (3CB0) MIEREAH . WIRARMIESRAE IS 2 RE0H 1)0%, nTHEXAME H A e 45

N EEF R E R S 0 PR AE RGN RS, B RS 1 R AR R el e e i IR .
y4& 0-6
#tdefine RELOAD HIGH 0x3C
#tdefine RELOAD LOW 0xBO
void system tick(void) interrupt 1 {

TRO=0; // AF I I A
THO=RELOAD HIGH; // ¥ & {4
TLO=RELOAD LOW;

TRO=1; // TR B I
/) PATH WA

}

PLEN R — AN ARG . — B N 8 ST IR TAEZ 5, RE T DAREAT — 284
Y, GARAEISFRE SR, BATAREAL o AR R LR A 1) I 1A) AR L i I 2% 1)
s HH I TR], 5 DK 25 O I FR

AT DMRZE G Ak RGAE— € I bR 5 AT RS 4, Xl W s — AN bR T 3o
RGO, XN RERAR AR AR R R, 9 Eh 0 I HATEAE. BlniRE A
A5 BIAIER LED, 7AvSess 2 #bhh, SRIGeH, LS F.

if (led timer) { // WIS A0
led timer—: // U TRl E s
if (led timer) { // BRI 2.
LED=0FF; // turn off the LED
}
}

HAR i BOAR AR o, A UHHE R 2 BORA RSt . U1 R IR M TR 2
PATIS, B TSR A E N A5 T TR P o IXFEAEAS B 58— E I I 2, T AR
FRLA N ANER IR, JF PR R A AT 3R A o IEHT AN IRR IR 52 I 38 1 T
— A IR R o BB A A R S ]

EBLRTT AT 1 R B I () AT — 2L ThRg, A L f AR Re . AR 2R
S, DT 0 IR, SRS R TR e I 4R . AT RSN
B 50ms A if—IK.
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second cnt—: // PRI BR U EL RS

if (!second ent) { [/ R LT,
.. /[ AT AN A
second cnt=20; // EEHE N 1R

}

VE AR R T R 55 R BT (RIS T I T, W SR APAT I TR 50ms R xR BUKE 25 2K It
bro ERXFEOLT, URIE— S8R AER PR, R R Sl R E AR AR R
TR T ERAT AN DI RE . (HARATR IR IR TRURG BE AN e 17, ALK IS TRDRS 2 SR AR v
K135 130 2 ZEAE TRy v

AP T (AR I RE AR ARSI B o BRI SRR R I 8], A R B8 7 I TR] ) I o
RERREALe ERERE WERRR AL, AR TR] SR A I s B A I i) o SEIF RS 0 R I fE v id
KR BEEIR T

6 R RZR AP EO

FH P B VARG SR Ut LREE TR 5, (HOR AU X VR BIMARRE BN R Ge b . s AR
G W EA, HOUNT .. M ANRCERUS, BE B R bR b (e . e b
P AR N —AME, B RGN E R, REBL R R E ek
PSS, WE B R N KA, BRI R 1, 4iE] 0 I, 45
wEBA

K% 50ms 7EH T AT iR . XA BN RO 2 T . AAREE R 0.2 F
AT LL, XF 8051 K BENJE MBI 1/0 F5F. A IEBIABAL NI, K E AN
CAB st Bl g o XA TR R T R Ik 1, ERIVHEER S 0 B, A PR A 4

M B TR N, B DR AR WAy EIOATE,  LEAR AR T A E
MiE . cur field ZF IR AT E . set_cursor BRECKFTIT, M ebrokit e 3
P BEMAL s . A T R PR E I TAERFERD B, 43 T E R, TR R . Xl
WEG T AERCE R, R printf BEFE ], AT I TR ORI, AN RVFRE AN B E R
IX AW pirntf BRELAE [R]— I ) 4% 2 AN R i A o

NHE RGN PR, WF2 RGCRUXANME Y OE LW, AT e /e RN LT 1)

T,

N 0-7

void system tick(void) interrupt 1 {
static unsigned char second cnt=20; // BRI N 17
TR0O=0; /) A E I A
THO=RELOAD_HTGH; /] BOE B
TLO=RELOAD LOW,;
TRO=1; /] JABNE R

if (switch_debounce)
switch_debounce——;
}
if (!switch_debounce) {
if (ISET) { [/ MR ERPAL T .
switch_debounce=DB VAL;
if (!set mode & !disp update) {  // WIERBFEEALE R BRI
set mode=1; // RENBECERI
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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) ;
Jelse {

set_cursor (ON, cur field);

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

7 R AR

// A AR I A
/] &R ALE
/] AEREEhR

/] BEIF AR
/) MR R AL E
/] FERBCE R
[/ BTTBEER

// FEREhR

/] BRI AR

[/ RGN R

VA% 2 N A
/7 7 ST I 1]

/) AR TR E R, 5 R
// BRI AR L

VAR UP SURNR V%

// EEI R

FEIX LR AT ELIF IR WS BR R GEIN b b B DR 22 o R N AZ I A 1R 22 S H M IS 2 3t HH 21 5 I
FELE, JFHRISAT Z M A E N S . O TR ZE, SeH] C51 ARRGIE T 2% B
PREL RIS TSR B E I T I AL, SRS PN B EA TR TR K 2 A
PRI RESY Pofs 2 A BLASAEHEAT DIV B MUL #5421 rp W 2248 3 AN s 2 (1 R3], (H
BB T A PRI T 1A 7 YA A A PR S DN 1 P IR R AR I 1) R TR VG s 4R 41

®, WELIMA T2

H% 0-8

: FUNCTION system tick (BEGIN)
0000 COEO PUSH ACC 2, 2
0002 COFO PUSH B 2, 4
0004 C083 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 C001 PUSH AR1 2, 14
000E €002 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 C007 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
IR THEOT LA — 33125 T 34 (32+42) AN AT Tl 1R B B AHE 040 2K (1) N
()& TR AE AR AR . USRS ANAR TR A B N —45 AR TR 4, XFE 2 25 52 M
A JEI o XA G 12 A BT AT — R B R R i, FRATT ATl i B A A AR BRI A R
T it o
F—AFER T EESE printf BREL. 1750 R/R MUERS IF MU R ERF R, Ak i e it
TR, TFEHAE 6039 MEL W FATHAHIAA printf Al putchar pRAELFHAT IS H) 2
6039 MR, 4T 6.093ms, ERHXTRIZ MPITENLRIFAS FHRE AT
JE o N THAX AL, AW P AT IR, A 23: 59: 59 484 00: 00: 00 Hf
GXARER T ARG E B h Wi K AT I D, TP AT I (R 207 ANAbEREIE, H4
T 207ms, 43 I [A] 52 I BB (1) I8 1] 4. 076ms
DA &5 50ms JEAT— IR BT, 8- 33047 I ) 53 R S s 4 IR ) B kAN I /2 6. 246ms,
R —UHAT W 207, A 43, 754ms SEAEAS AL, WERIRIITHAE G IX L, SR &
S FH A A e, ks> b BB TR N R) 1) g A 7242 B — AN SEDIORS 185 19 BR B0 AR printf bR
5
A RGN T RN AT BRI e 8, R LRKIfEL printf B4 A
P EL R ATR A, PR UL, A, KRR ERTR A R R e U A U
T EMAT ., printf (AR EOS— NEPP X AT AL B, XA X S D 2 (1 77
B, BB AR N LA AL B AT LA T, O TR AT IR, JE e Ay kA 2
BRI ERE, KB PAT I TR 2 [ R A8 e o RA XN FR P LA /N (2000 715 LA,
AL WA EIZFENE, RS/ WP AT BCD AT ASCI 5 1AL,
IXFEITRE K o L 76 ANF5 4 A AR ) 1] o
disp_time BRECKHAREE printf BRE AT TR EEHH T AT RGN 3 NS AL,
SRR M IX B S R 74, APk putchar pRE. SiFE 152 %2 B39 n
T, AHEMEERE I T 120 M ERTR S, AU IR ETISR M 1951 AN 3] 1189
FAY . printf BE R T 811 ANFEAE, 1 disp_time B T 105 AN . RS2 disp_time
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PRI

FF 0-9

void disp time(void) {
[/ SR ORAF I 24 i I ]
/A AR AL 56 B 5 AT B A F bR A7
// X T AR AT F B AE
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 str[il);

}
disp_update=0; [/ R s SR AR A

disp_time FIALBERFA] 4 2238 MR, X} 12MHz ARGkt e 2.238ms. TH T
JNEEAE 1.64ms, I 32 DT R EAE 1.28ms, BEAT TG oK IE R 2.92ms. G0 B
RERDIIHT— R BoRUE,  WARRD I T AL BRI 6] R 6.866ms, HiA (L $5 76x19 J& HH(REFPH
A 19 KW B WTERAT ], 207 JESI B [a) B SERT I TR), 2238 ] ) d s B 1) F
| 2.92ms ¥ 7R GEIR I R] o A] LG R GEAE R 2 i (Al Ak T PR AR

8 1L AIER RAM B9 A

EANRGILBAFHIER) T — AR T EAH AT RAM R . it M51 7533
1) H B AT DX 51 2 S an R
TYPE BASE LENGTH RELOCATION SEGMENT NAME

%k kkkxkDATAMEMORY * % % % % % %
REG 0000H 0008H  ABSOLUTE “REG BANK 0”

DATA 0008H 0002H  UNIT “DATA_GROUP”
000AH 0016H dofk GAP stk
BIT 0020H.0 O0O0O0QH. 2 UNIT ?BI?CH4CLOCK
BIT 0020H.2 O000CH. 1 UNIT “BIT_GROUP”
0020H. 3 0000H. 5 fofk GAP skekok
DATA 0021H 002BH  UNIT ?DT?CH4CLOCK
IDATA  004CH 0001H  UNIT ?STACK

AT ASEAR W] 2 Bt Be i) OAH RUAL T HEBR (TR 1 20H ) 22 A7 45 A A7 A oA W
R, IR A AN GEIE CHACLOCK BB (A A IXNX AN s Bt o IXFERLAE
THHERAR N T, RGCER S kA R

LT R IR DU AE R D PRI AT AR B o XAE— A SCE 2 (chdclock.c)o
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i R I e A S TR IS A A5 FH 8 2418 78 WS A8 AR B Ky A7 i (A0 B IS . B 7 vkt
VR 2 453X SCA 1) P A7 A e A it A BB B IR o ATV IR B PR 1 HE i % tab
T, ARG 70 Mg B4 i b 5N T 1R e

? DT? ch4clock

AR PR 5T TR A it A AN I 27 A 0 2 ) dm s M 1) B A7 28 AL 01k DX 1) S5 G b
I, XA AP HE, R RE T A AR R, AR ARG SO I T R T
TG, AR AL R R 5, R AR D R A AR R B ) 4
=N IR AN N R B, AR S VR AT DU HTE R S v SABATT AR A A
WA, ARA] LSS A R i

AN A P G AN SO . AEIX L 22 AN AT IAR B B 5 — A A
o AEN BN RGERXAME T, HA 9 NPT AR 2 ) — A, SR
TYPE BASE LENGTH RELOCATION SEGMENT NAME

k k kkk k kDATAMEMORY * % % % % % %
REG 0000H O008SH 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 sk GAP stk
DATA 002BH  0009H  UNIT ?DT?VARS
DATA 0034H 0004H  UNIT _DATA_GROUP_
IDATA 0038H  0001H  UNIT ?STACK

M BT RLE Y, gmiedsiit T 1 72 AN R A (80H-28H), gt AN T .
PRBLAE L IUfIN 72 AN SR R G D4 L8, AT LLE —~, MHTTH Al %0
disp_time i i 75 Z4E. 2 13 /M55, 41 PC AAREE 2 AN7715, il FHAE 25 2 715, disp_time
W putchar,ifi putchar X i1 disp_cmd, disp_cmd Fifi ] disp_read, X X% 4 N,
SR 25 AT AR A7 TR AR AR, 1K U B IR AR A H AR S ) L B 1

9 EEHIERF
B A 1 E X AN R P R S T o SEBL TR A . SRR W R BT
%1% 0-10
#include<reg51.h>
#include<stdio.h>
I15E SGE I 0 [ F R
#define RELOAD HIGH  0x3C
#tdefine RELOAD LOW 0xD2

/ /5 G SFABEI [7]
#idefine DB VAL
/ /5 X AR S I 1] 1] By

#tdefine TIMEOUT 200
/15 AL B 2L
#tdefine HOME 0
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#define HOUR 1
#define MIN
#define SEC

// 38 SIEHRIRE 2L
f#tdefine OFF 0
ftdefine ON 1
/[ SRR A AL

#tdefine DISP_BUSY 0x80
#tdefine DISP_FUNC 0x38
#tdefine DISP_ENTRY  0x06
#tdefine DISP_CNTL 0x08
#tdefine DISP ON 0x04
#tdefine DISP CURSOR 0x02
#tdefine DISP_CLEAR 0x01
#tdefine DISP HOME 0x02
#tdefine DISP_POS 0x80
#tdefine DISP_LINE2 0x40

sbit SET=P3°4; / /B RN

sbit SELECT=P3°5; /RN

sbit ENABLE=P3"1; / /o AT e g

sbit REGSEL=P3"7; // WoR AT AL R

sbit RDWR=P3°6: / /B

sfr DISPDATA=0x90; [/ BN 8 i EdE M2k

typedef struct { // 7€ ATAERE H N TR [ 4544

unsigned char hour, min, sec;

}timestruct;

bit set mode=0; //BEN B AU B AT
disp updata=0; / /T B BN N B AL

unsigned char set mode to=0; / /R AR UR A% AR AR T I D) [ B 1
switch debounce=0; //FEEBkshit it
cur_field=HOME; /) BCEARE ) i B R

timestruct curtime; Vg =3 &=yl
timeholder; /AN ]

unsigned char code fieldpos[3]={ //
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DISP_LINE2|0x01;
DISP_LINE2|0x04;
DISP_LINE2| 0x07;

I

#tdefine T HOURT 16
ftdefine T _HOUR 17
ftdefine T MINT 19
fidefine T MIN 20
#tdefine T SECT 22
#tdefine T_SEC 23

char code bedmap[60][2]={

“00”,701", 702", 703", 704", 05", " 06", "07", "08", " 09"
“10”,711", 712", 13", 714", 715", "16", " 17", " 18", " 19"
207, "21", 22", " 23", 24”7, " 25", 267, " 27", 28", " 29"
“307,"31",732","33","34”,"35","36", " 37", " 38", " 39"
“407,“41",742”, 7437, 744”7, " 45" 7467, " 47", " 48", " 49"
“50”,"51", 752", "53","54", "55", " 56", "57", "58", " 59"
I

// BREH I

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);

/*****************************************************
IhfE: L%l
IR FEFP N BB, W16 4k 8051, FFrhilr, HEAN W, SRR b2 5 B i br
B, AR R
ZH:
SIS
Skl kkdokokkokk /
void main(void) {

disp_init(); // BIRHIEGA

TMOD=0x11; /[ I AR

TCON=0x15;

TE=0x82;

For(;;)

{
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if (disp_updata) {
disp time( ); /[ s ]
}
PCON=0x01;

}

/sksksseksoksoksskesekokaokeskeksoksoksokesoksoksoksokeeoksoksokekskokdokk
Ihig: disp cmd

k. ) led ARG N2, A2 PHAT
8w,

&l g
*****>l<>I<***********>|<******************************/

void disp cmd(unsigned char cmd) {

DISPDATA=cmd; /)L
REGSEL=0; /1P A
RDWR=0; //EFEE R
ENABLE=1;

ENABLE=0;

TH1=0; / /W 85ms
TL1=0;

TF1=0;

TRI=1;

while (1TF1&&disp read () &DISP BUSY) : //Z5:4% fix A HHAT
TR1=0;

Jskkkkkkokkokkolkokkaokskkkokkkokalk kol kool kool ok
ThRE:disp init

ik - W H A o

4k

AR
serkkiokikssoksklooksskokisksokkskokksokkskkakskskototokskok /

void disp init (void) {

TH1=0;

TL1=0;

TF1=0;

TR1=1;

while (!TF1&&disp read()&DISP_BUSY) ;

TR1=0;

disp cmd (DISP_FUNC) ; //BEE TR

disp_cmd (DISP_ENTRY) ; [/ BN AR, WosHiibn 1
disp _cmd (DISP_CNTL|DISP ON) ; //FTITF B, Kb

disp cmd (DISP CLEAR) ; A1 3T%N
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S
IhEE:disp read
R 3 BRRE A
ZH G
IR [A] - MRS 5 A7 s 9] £ i
Tkl /
unsigned char disp read(void) {

unsigned char value;

DISPDATA=0XFF;

REGSEL=0; v S es
RDWR=1; / /IR
ENABLE=1; / /A% RE LCD %ty
value=DISPDATA; / /R
ENABLE=0;

retrun(value) ;

/FHkkkkk kool kR
Dhfig:disp time
IR - S B AT R AL
2R
AR
******************************************************/
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 (OxFF) ;

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

putchar (time str[i]);
}

disp_updata=0;

/***************************************************
e disp write
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IR BN A
G IE NI
A E B
skl doookkokok /
void disp write(unsigned char value) {
DISPDATA=value;
REGSEL=1;
RDWR=0;
ENABLE=1;
ENABLE=0;
}
/*************************************************
IhEE incr field
A - 8 A s
ZH0:TC
AR
Skl k /
void incr field(void) {
if (cur field= =SEC) {
curtime. sect++;
if (curtime. sec>59) {
curtime. sec=0;
1
}
if (cur field= =MIN) {
curtime. min+t;
if (curtime. min>59) {
curtime. min=0;
}
}
if (cur field= =HOUR) {
curtime. hour++;
if (curtime. hour>23) {

curtime. hour=0;

}

/***********************************************************
i€ : putchar

IR B AURE putchar BREL, B 717

SR BB OR IR

IR A NI S ) 4F
ekttt /
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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) :

/Rsksksksskeksiokekskoskskskskekekskskokskekekskskekskoksekskskskokskskskekskskskekskskekskokskskokskskoskskekskskekokskok

IhfE:second tick
IR R BR AT — IR BB BT fE, IR TR] ST
ZH G
AR

sefeiokskelkskeloiskeloiskeoiskekeiokskelokskeloiskeloiskeloiskeoiskekeiskskelokekeskskelokskelokskstoiskssiokskokok /

void second tick (void) {

curtime. sectt;
if (curtime. sec>59) {
curtime. sec=0;
crutime. mint+;
if (curtime.min>59) {
curtime. min=0;
curtime. hour++;
if (curtime. hour>23) {
curtime. hour=0;
}
}
}
if (!disp_updata) {
timeholder=curtime;
disp_updata=1;
}
}

//FE PN 1
/ /RS DN A R HH Y

/7535 1
/ /RGN 2 A5 R H Y

/NI RO 1
/ /R

//HifE timeholder BEAT# WoR
//BE N GHT IR
// BB
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/Fdkkkkk kol koo
If1gE; set_cursor
IR BOREOCHDGER, FEEGRRE R e A7 &
Z¥:new_mode 177, FOGHRI B AT
field  WaubrifrE
R[] G
bkt kdokokk /
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;
telse{
mask=DISP POS|fieldpos[field-1];
1

disp_cmd (mask) ;

S ]
IhRE: system tick

FhIR I A O 1R Ik IRSS R, 4% 50ms HRE—POUE I 4%
28k

AR
*******************************************************/
void system tick(void) interruptl {

static unsigned char second cnt=20;

TR0=0;
THO=RELOAD HIGH; / /R LA
TLO=RELOAD LOW;
TRO=1; //FEUEE
if (switch_ debounce) { / /¥R )
switch debounce——;
}
if (!switch_debounce) {
if (1SET) { AP SRk e aN
switch debounce=DB VAL; / /R E B[R]
if (!set _mode&&!disp updata) { //WIRAZEY B
set mode=1; / /N E A
set mode to=TIMEOUT; / /HEE 2 PRI (1]
cur field=HOUR; /[ IEBECHR R
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set cursor (ON, HOUR) ; //RE
telsef

cur field++; / /YR E ATt

if (cur_field>SEC) { [/ ICHR AT
set mode=0; / /IR H B AR
set _mode to=0;
set_cursor (OFF, HOME) ; //AEREE R

Jelse{

set_cursor (ON, cur _field); //YehrEER]F—0HE
set_mode to=TIMEOUT;
}

}

}

if (set_mode&&!SELECT) { AL S /e 1)
set_mode to=TIMEOUT;
incr field( ); / /P igHE R G
disp time( ); // BN [A]
}

}

if (!set_mode) { / /Y BRI
second cnt— —; / /T BUER 1
if (Isecond cnt) { J/ IR 1

second cnt=20; [/ BEE VA

second _tick( );

}

}

10 EAFEITIAER S

IR Z i N IR GRI A i), 2545 (0 7 VR RN AN 1 4% HEA T3 5 5L K (0 I TR £ 24
A FRE . — EAEXFORE N BT RGR VR IR W R RN R GAN %I NS R
W, SR RGN I TAE. SRR MIREGEIRZ, W 1/0 w&MER, Bl T
R AN B ) buge AERBFUZAA, BEREAEIRI R ATEE

Ve — T, IR 2Rt EAE G 1 I E N 28 . B T I N2 W ANME T LRI
fEeH AT, DA IR, BRI AFIE AT O NFEEH B L e — S AR 2
DL, RGO ANEAL. W E 'S AR EE 1100, HAEE 100 i o i o A i
FH'E . XSG A S EEA B S G 5 (1) o AELDA 5142 R S (R . R T S — I ER Ak
FIERE Pi1ips80C550 & | J4 5 I 28 K151 -

void wd_init (unsigned prescale) {

WDL=0xFF; / /AR E A K
WDCON= (prescal e&0xE0) | 0x05: / /e WS R T4 A B 1% T R B A 1T )4

wd_reload();
}

void wd reload(void) {
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EA=0; // R
WPEED1=0xA5; /R T IME—
WFEED2=0x5A; //WERTIME
EA=1; / /I

}

—BOKR UL, AR LS B TS AT A R R T AR S BRI R WERAR I R S RE
BILE M WATIE, RSO BRI RAT, T ASRENS € I IO B AR A0 1 A0 5E I 4%
XIS, ARBAZAE WORE P M SCETE A TR AR AN BT T I R AT 1A
FEFF, T2 N2 AT O 2, I8 B € IBUE R, FHATE TR . ik

TH 5.
52 0-12
void main(void) {
//HIEEA
for (;;){ // FAEIR R KT
wd reload( ); /)R
PCON=0x80; / /N R S o
}
}

void my ISR(void)interrupt 0{
static unsigned char int_count=0; //H WKL
int_count++;

if (int_count>MAXINTS) { /TR R T
int_count=0;
wd_reload( ); // BT 1A

}

}

B 1M 25 K =L ANE R (1 AR ANRE . R AR R e AT R 7 4 T
i, RBAZAESNE RAM A BT, BRARARHA 2 R KRR 3 T AR AT I AN T BRI IR A e AT ]
RGUNAZSFNTEAE ] N PRAT IEFISAT I A B A

12 REFRGFHIE

R NARYE S AT RS e A R A 7 58 B, ARIFE S AT W, (HEET]
Py AMR AL BT, RN R E AR IRIG e R . —Rekul, BT IR
R P EZALE ARG S 76 8051 RGH AT RAM (128 I i, X PP AR 2l ik k
WA EAL KX AT

MRGE T IRPATANEI, FREAAT IR G . W RAEAR G, ST Eayiin
1, WRAERR, Wk AT IR I, — B RSEWYIGL, USSR SR i E
BCRF e . (ERIEREN B A 00 81 FF, Ml LAX 4308 3 sh RS 8. ATV IE$E
B AA B CC IXFEMIE .. RTAZIAE A RAM W ORAFEHE B R GE,  W20AE G 1143 B AR rh
MFrE, XEWERDIEMW startup. abl. XA PLFEANE RAM R ARAEEHE ) RGR UL,
WERARBR E AL PRAEAESME RAM AR TR 2048 startup. abl T o KA BRI
startup. ab1 il RS RS0 A RAM 5, iANSS & 0 R RAM Hh )4k
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o WERIRICAREALORAFAE N B RAM T, TOBCAE N8 RAM B 0 AITRHINE, K RS

IR,
TR AN A B AR A AERIN 1) F
BIFZ 0-13;

unsigned char xdata bootflag;

void main(void) {

if (bootflag!=0xAA) { /] RGEV JA B

init_lcd(Q); / /WA s
init rtc(); / /R
init hw(); //BEE 1/0 %
reset_queue () ; /B s S5
bootflag=0xAA; /) BEE A Bk
Jelse{
clear lcd(); A1 TN

}

XL BELE N RAM H ERAF B I R G0k, 2B R startup. abl SCAF LA AR 7 A
15 8 2 PR A A ORI AS 75 B R G0 I X 3. A& 280 startup. ab1 41 F Fis:
5% 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 A51 with the following invocation:

; AS1 STARTUP. A51

’

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

; the following L51 invocation:

; Lb1 <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 set

; to zero.

; 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 is used

IBPSTACKTOP  EQU OFFH+1 ;. set top of stack to highest location+l.

: Stack Space for reentrant functions in the LARGE model.

XBPSTACK EQU 0 : set to 1 if large reentrant is used

XBPSTACKTOP  EQU OFFFFH+1 ; set top of stack to highest locationtl.

; Stack Space for reentrant functions in the COMPACT model.

PBPSTACK EQU 0 ; set to 1 if compact reentrant is used
location+l.

PBPSTACKTOP  EQU OFFFFH+1 ; set top of stack to highest

: 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 0 : set to 1 if pdata object are used
PPAGE EQU 0 ; define PPAGE number
NAME ?C_STARTUP
?C_CH1STARTUP 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_CH1STARTUP
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
Jup 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_IBP, #LOW IBPSTACKTOP

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

?C_PBP, #L.OW PBPSTACKTOP

P2, #PPAGE

SP, #?STACK-1
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LJMP ?C_START
END
KA BbR &, W RAR &R A, B S Br i e B 8 A AE X . F2 7 B
A e AR B SRR FH P P A AR 7 I P A B o A R ) T kS A 8 P SRR
RIS LEA S BOR Y E . IEWARIT AL, Huhik 20H ({738, 3EH 3] 75H MIAEAE X 805 % o
b1 startup. a51 IR HSCHW R R
TYPE BASE LENGTH RELOCATION SEGMENT NAME

%k kkkxkDATAMEMORY * % % % % % %
REG ~ 0000H 0008H  ABSOLUTE  “REG BANK 0”

DATA 0008H 0012H  UNIT ?DT?VARS
DATA 001AH  0001H  UNIT ?DT?PUTCHAR
001BH 0005H *kk GAP stekek
DATA 0020H 0001H BIT ADDR  ?C LIB DBIT
BIT  0021H.0 OOOOH.5 UNIT ?BI?COINOP
BIT 0021H.5 0001H. 2 UNIT “BIT GROUP”
0022H. 7 0000H. 1 sk GAP swekex
DATA 0023H 001BH  UNIT ?DT?COINOP
DATA O003EH  O0OOFH  UNIT ?C_LIB DATA
DATA 004DH  0029H  UNIT “DATA_GROUP”
IDATA 0076H  OO1EH  UNIT ?1D?COINOP
IDATA 0094H  0001H  UNIT ?STACK

Ty FRAEAE RIS AN FH 22 25 FE B F 22 Ay, W L 2 e v SR A A7 i
TEAME RAM HH o 3X AR JEFRARA AN RAM (IS0 R, 3B thnl LU EEPROM 5K flash 47
AR, XS INATEE. (H—M# S RAM, [524 RAM Lt EEPROM ZEHR, AbHEas#%
WCEIDC BT, RGBT A AL A7 2 /M RAM o TR B i, REEH
SRS [P (AR AN SRAM H, FEHE AR RERE . 17 EEPROM U2 — MR 148, A
RETH AL IXANER . W SRR 5 BRI B AN 2 4800 A, IS4 AT AEAEAG DX P A A ax AN Hdh
MEEHE SO, AR EE RO . WS W O S, XA AT T

ANE R, MRKES F)G, R— N GRETT T Ie 1 JE Zhhx
D, W E R I N AR R IX S ERLE RIS ARG AR TP g

13 45i

X —FE R T L e gl DA AR AT AR R Ik, MR i AN I
o X PR SRR T . EADIEDL R, AT DUH AR R ) AR, DRk RT BA
TR AR I B Th e BESE A AR IR LT v R AL K BT R, AR NZ AR 24 2 LU Ry H L
Ko
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$FMNE 7 8051 H{FEALCHFC
1 g
16— SRR 22 RIRAIAE I Gk GREY, AR SZ0E 5. k280
BUR, YRR REAI A C 4a'S MFEFIRIF N4 G E—ild . X SRR Wi BB T gm AN C
PR EAE, FFH AT B S C FER 9o T gm AR, MRS A ) 42 thil I 1) o

2 B FFHEEE

BB g R IR C R, AR AUER IR 7% C FEy, Xl iR C /4
Fr—FEAWIHRIA S, 28 IR IHE AR AR .

— ORI G g 5 (R A e AT 3 2 B I A T ) S A7 A o2 JE R o A4 11 ]
TG0 TE 5 05 I RR AL (AL I S BB AIREL, AELLYEY . EM n ek 50 2415 C R
£, JHZI C51 IS HUGIEFRE, PIARIIRE AR AT (AT B TR A T 4Edm . i HARS:
RIS 5 R ) B BUR A 25 M C 95 1) R BOHATIE SR . A AR HII 2 2 5 1) BRI 80RT C
O P 2 1 L SR AR UM — FEIR T, R B 0 R I el B3 AT 2 5 70 M o

EgtEeh, RIS — D ORem BT A ORI BL. R R A RIS, Al 1
HSAE AN P25 (0] (DATA, XDATA 55). filtun, fRA—REME AR E, /Ry
P BAE DATA By, dn AR R 4808 - 3RS IS, AR T4 e A1 WILE CODE Berhe SRR JR)
A B FOR S i AT R Bo vl L. R, —ANDhRRBLAE DATA X Hhg X
TR A & .

FIF 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 ?idcnt1?BYTE
: define the layout of the local data segment
RSEG ?DT?IDCNTL?IDCNTL

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

RET
DATA%S B b Kb 5 b (B A P b R A2 i B, SRR AR I IR T T e T B
Huhko BUE o @ VER VPSR AR AT Bt M. WA ETE, 21dent12BYTERL {42
R AR LA, URCHH IR AR A, IXAER A A A AR IR
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3 RET St

A IR IRA Ay B AR B A A TR R IR A, Rl e 3 28 W) iR SRAMZ S5, IA8051
RGA TR LARME DL ALK G BT, I R A AT 2% 3 BC b 2, 7571248051
A8 P AN TE At A FH A A A PR MR I 38 25 2k o DRI 805 1 40 ZBU A DR AR B A7 i 76 1
BRI RARAARTE G PRI A 45 AR T foHb bk, Keil Cnj LAl AR¥e e A8 i (A7 ikl .
Bilan, RARE X — AR &, I EHILAG A 0x4050, FCIEAREMSHEAR f 45 2 7 5 Hh
HER, AMRA GRS R k. HE, T AT LIRS R, fRn] DS G
B at OkfREHbdL.

type [memoryfspace] variable name _at_constant;

WA & Mk ()T, K e g e AR A OR TR & BOA I sl . AR BeIR EL /S G 1,
RIS A 7 FCAEDATAB o TR — /N Huhik 16451 7

unsigned char data byteval at 0x32;

KEEF at 17— AR DR R 45 T/ 03 148 18 A2 544 A AR Ik N o th 28414
SEAR T o I ANURTEXDATAB ) s HE0x 450040 A — AN ZF A7, pcnl Lo T 1 i ARHS 4
B EL R

unsigned char xdata inpreg at 0x4500;

DA 7E 21250 N B A I I i HEAE AR B 4% inpregift nT LA T, 48K, ARt nl LAUHKeil
CHEHEM R TE K. WFIERO-21 41,

RAR 4 e Mo I AR ST AG AN, AR M I TV . AR AR, W
SR He b e SCFEHEAS HUhk 1 i o] AR AR ) S bl 72, AH i TEEARRS B, ek
TEG PRI IR E o BRBARA —AN256 715 14, AR & AT PR -k, k] LAASE ] 47114603
7 %

HFe 0-2
void myfunc (void) {
unsigned char inpval;
inpval=inpreg; /) AT AT R —FER
inpval=XBYTE[0x4500] ;

if (inpreg & 0x40) { MRHu% A\ HKE MR E
1
}
B 0-3
s BRI
MOV DPH, #HIGH mytable
MOV DPL, index

CLR A
MOVC A, @A+DPTR AL

AR 5 b B A 45 e B A — b TR B v R e IR AN RE M A e AL B, JF
Hige e il . )b i 28 Sk il nT 4 52 CAESO00HH o 5 A1 ids iT #EDATA B Hh il
AP,

5% 0-4
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18 SRS B
CSEG AT 8000H
mytable: DB 1, 2, 3, 4, 5, 6, 7, 8
- FTR RS E X
DSEG AT 70H
cur field: DS 1
END ;
X R 7, — AR a2 BT T o WERARTE /R IICAAS h F extern H B 13X
AR, A ARMICAAS AT AT T SHhk. T IXEF R )G, TR RENE 2 AL IR 11
WA —FhOTE R E A P WIS AR, W] DA A 7 N 1 ) s AR P T A — A 0]
Beo i AARPTA M Wi IR SR PRS2 HCE 1), AHEH — AR e AUk S
SR I IR A A A P RS e A A IE AR IR A b, ORI 70 8 b AR AL
H1#0-5
CSEG AT 023H
LJMP serial intr
i BT 1 0 0 o W 55 R PP AR e R R AR B

52 0-6
s ORI E EAT B
RSEG ?PR?serial intr?SERIAL
USING 0 s AT ZF A AR A0
serial intr: PUSH ACC s PR IR SR
RETIT

4 HEECHICYHR

AR EEPAT AR AE FHCARR R T B, A FBCDAY, A2 it 15 F VI 20 K G 55 AR
FEFHCEEINAT 2%, ICAT HUAE XS IS TR EESRAR P k% () D fig, FHORZmAEA AR RIS, ARy B H]
TG R, AR AN AN IR A 3K — /N o0 A AN R P 0 RV i R AN, IX R aghe
I T G 2 5 TR 7 R C o S5 IR P iE e K

25 I 9 2 55 TR 17 B e B MEAT 58 X0, IR AT g i 7 BOFICRZ P e s . R
PRATFBAE A Z WAL B eR B, TR S CRAIE Y 2 A2 7 FH 5K A i3 bR 550 1100 A7 fih X R C i 504
IAFAEIX TR RIS AN S AR [ mT B CRE 7 R F RV g bR L, R BOL I 540
HF 0-7
 FH AR B
?PR?c1lrmem?LOWLVL SEGMENT CODE
i th R A
PUBLIC clrmem
IR PR BT A R A B A AT AT b Ty
RSEG ?PR?clrmem?LOWLVL
- skeksskskskskksksskskskookskkokkskk ksl skksk skl sk ksl skl ko ksl ko

: Function: CLRMEM
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; Description: V&R ERRAMIX
: Parameters: 5
: Returns: .
: Side Effects: .
skl kool kool ok
clrmem: MOV RO, #7FH
CLR A
IDATALOOP: MOV @RO, A
DJNZ RO, IDATALOOP
RET
END
T SCAF RS AR AR AT L) o 2547 IR RERR B BN B o DR R AEAUSIX Y,
FrABLAAITT RN 2 PRe IR SRS AL T ANCS LI N i 44 Feffestfe s . WA&0-1:

Bt T T RSEGIW JE Ik » X ER A & Mamary Space Maming Convention
AR BOR B AR X TR E . — BB o i
PREHIE , SO L2 WA SR 59K )5 4 54K %“ :g
i, X T AL IE S H R D RE R B T & 2400 [Foae D
AEIBRN . Keil CHEWN ERRAMH LB S HUN — K
R T A7 28 4 . AR T RE B B B 3 %0-1

LA EZHON, A2 X AR R — N ERABERE ISR A 12501
RIS E. NS BIFAR TR,

Parameter Type
Farametar # char, 1 byta pir int, 2 biyte pir lang, float paneric pir
1 RT RE RTY R4, RT Ri, R2, R3
2 R& R4, RS R4, R7 R1.R2 R3
3 R 2, R3 ik R1. B2 R3

#*0-2

T4 D e B BCEAS B S BUE N U I X Le 7 A7 o U SR e A R OR A7 A2 L e
TR OAAFHE T, WAXEHaAHR BB E &, Tl —CRF LT
(4 1o IRV R BT8P S RAMA 6 22 550 1) Tl e bR 50K AT R 1) 25 A7 4, V2
Difie AECKAT I X S AF S S 8. W T 2L 2 T3NSR B, BRI S E A
BRI A7 2 B h kAT
H% 0-8

; C code

//C R G bR 25 H

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

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

B 0-9
s W gmftng
; (EARHE B B
2PR? devwait?LOWLVL SEGMENT CODE
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e
PUBLIC devwait

;S R KT GO B A CEAEAT Ty
RSEG ~ ?PR? devwait?LOWLVL

s skskekeskskekekokekskekokskskkokekskekokokskektokskekkokskekkokskskkokok sk skokok sk skkokskekokokskekokskskskokokokskkokok sk

; Function: devwait

; Description: Z5FFET 280 H, [MIZMT AR PP B 21 200 . a0 S e I 2%
; KusH, BS AXDATARIFE itk .

. Parameters: R7 — 7SR5I AR
. R4|R5 — FFHCE S NIFIXDATAX Hukik:

; Returns: EUSTik[H(1, i) 213 [H]0
; Side Effects: none.

s skeiskesiokskeiokekokeskokskeiskekokskoiokskokskokskeiskeskokekokokskokskorskeiekeskokekekskskokskokskeiokeskokekerskskokskorskokokskok

~devwait:  CLR TRO S WCE A N0

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

L1: DINZ R7, devwait ; HI#n#El
CLR C
CLR TRO s AL E RS0
RET

L2: MOV DPH, R4 ;BRI NDPTR
MOV DPL, R5
PUSH ACC
MOV A, P1 S EC TP AET T
MOVX @PTR, A
POP ACC
CLR TRO R e I E)
SETB C ; WCEIRFIAL
RET
END

T A AT L BATBA TR I i iR [PME . AR R BOR [P AN AR
RIS TRI R IR B0, G RN 7S AR E I AeR R A1

4 NIy e pR R PR [BHE N, C5 1 e A
P EBAE A IX G T s (0 ) 2 R A 2 R A% i
RIS H. IR IS HT A R A7 2 AR 0-3,

AR [F3X L S (1 T fE bR K40 AT A X 28 5 A7 2%
RAFH SRR A B, B A7 AR Rk o] 2
o BAEIRA AR BRI, fRT B

Return Type Repister(s) Used

bit cary flag

{unsigned) char R7

{unsgned} int R&..RT

{unsignad] kang Rid..R7

float Ri. R7

pointer R1.R3
#0-3

an

FEFHRABIRTIX AN Zr A7 A% o IXFEARBA TG ZE R W — D BORAFBUR AR B, A7l X S ot
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T o TRE pR AN N B AR T B R AL IE S R F A7 s

5 WECCHmIKED

AT I, PRI R 1 AT RV 18 5ok 9 S, AR A A HEAT 45 F Bl — 0] I e SR AR
WG, ARR SUANAS B2 T G v 5 >Rk 2 'S AR 1 B FH T 9t 5 9 5 I e . R4
PRA] DU i g 13 152 asm” 2E CAR AL o 4 AN JC 4w AR o
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;

#pragma asm
MOV P1, R7 ; #ithtemp ¥4
NOP ;

NOP

NOP

MOV P1, #0
#pragma endasm
}

MG RRAL T AT I sre” i TR, {E"asm”Fl"endasm” 47 A QALK 4k 42 1) 20 %ar H A SRC
S WERARATR T sTe BT, G iEanf 2N R asm" Al endasm” P RACRY . REE ) —
RUB S A A 2 G TR I AR IR B N P = AR ) B AR SCpErh, 2 A 2. sre 3L
1, 23 e S5 TS 21).obj SO N BT R SCAKEAS 21T TR .sre ST A
HI 0-11
; ASMEXAM. SRC generated from: ASMEXAM. C

$NOMOD5 1
NAME ASMEXAM

PO DATA  080H
P1  DATA  090H
P2 DATA  OAOH
P3  DATA  OBOH
TO  BIT OBOH.
AC  BIT ODOH.
T1  BIT OBOH.
EA  BIT 0ASH.
IE ~ DATA  OA8SH
RD  BIT OBOH.
ES  BIT 0ASH. 4

~N O1 O

-3
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TP DATA  OBSH

RI  BIT 098H. 0
INTO BIT OBOH. 2
CY BIT ODOH. 7
TI  BIT 098H. 1
INT1 BIT OBOH. 3
PS  BIT OBSH. 4
SP DATA  081H

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  08CH

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

TB8 BIT 098H. 3
EX1 BIT 0ASH. 2
IT1 BIT 088H. 2
P BIT ODOH. 0
SMO  BIT 098H. 7

TLO DATA  08AH
SM1  BIT 098H. 6
TL1 DATA  0O8BH
SM2  BIT 098H.
PTO BIT OBSH.
PT1 BIT OBSH.
RSO BIT ODOH.
TRO BIT 088H.
RS1 BIT ODOH.
TR1 BIT 088H.
PX0 BIT OB8H.

S OO B R 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

o1 = O

; Hinclude <reghl.h>

: extern unsigned char code newval[256];
: void funcl (unsigned char param) {
RSEG  ?PR? funcl?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

71


http://www.ic-cn.com.cn

WWW.IC-Ch.com.cn

FIMESLI S A HLR AR A R Td: (020) 38730916 38730917 38730976 38730977  Fax:38730925

NOP

NOP

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

; SOURCE LINE # 20

RET
; END OF funcl

END

IEWARIT AL, e asm” Fl"endasm” o (A QA4 2 i B4 tE OSRCSCAE P e SRS, IZAN AT
Megwve, FEAIE R B AR SCFERE S A s T AT S0

6 IREmiFRRICHEE
R 2 A vt 25 HORRAS A AT e 2 5 FRD V1 G £ QR Bl S 14 T ™ AR (R A QRS A% 3 sy, DAL
AT R PV G 5 T A ) 30 H L S g0 5 A ) o B XSS T RRIT SR U, Y g
VB Tl R 1) R A LE AT T T IR IR CTE S AL 2 2 o BAHAS a0 S X L8 TR AdAT]
Bt 5 (I gm AR R CVE 5 9 5 B R Pl 3 4 158 o 7= AR ARG L e — b e &k
e SR ORI R I H IR B AR L I S 4
X T AR LA B AE AP g I Gl i CI T A K, 1R IREG IRt — k. Keil C
it s Pt — S AR B SO T gAY, FEIX ST e AR A T FHAS 1 4 iR RN L e
Pudss, XA EB R g A B bR SO —FER o RS2 IR0 AU v = AR IR 2 AR
AT, XA RIS T, SRS FHERE UG AR R T dm I B2
PRZEAGO T, RADXHC ARSI T, RO EEER S 4 Ty . (|
A7 I A S U o BT — M 1 URAR W] ZEAR AL B e A R, MRS AR, K
TV HDPTRIVIR -9 o FRATTFE 5 | CAHT I8 R 48 1) 461
FIF 0-12
char code bcdmap[60][2]={
007, 7017, 7027, 703", "04”, "05”. 06", "07". "08”, "0’
107 7117, 7197, 7137, 147, 7157, 7167, C1T7, 7187, 7197
907, 7917, 7997, 7237, 947, 7257, "96”. "21". "98”, 729’
7307, 7317, 7327, 733", 347, "357. "36”, "37", "38”, 739’
A0, 7417, 7427, 7437, 447, 7457, 7467, "AT”, 7487, 749"
507, 517, "527. 7537, "547. "557. "56”. "517, "58”. "59”
b
void disp time(void) {
static char time str[32]="TIME OF DAY IS: XX:XX:XX 7;
unsigned char 1i;
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 str[il);
}
disp update=0; // iHBREIRE PRGN
}

IEAR TR 2 bedmap G 1204775, B I H — N1l LA S w5 . i
R, ROAEBHIEIEATE256 N AT 2 N, FRAT LU BX AR AL, o EERW
B mFs /. & g RS 2 1 - h T gm A .

H1%20-13
: 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

KB TERE P 5 T 6%, ARAT LU 29 B 2% 7= A2 AR 7Ebedmap R H ki F i B
ImFs &, 157547 ADPTRA A ZLH Rkl o — PPy Ab bk el (1) 7 V2 4 A TS e AE A B
(RE D) T, XA I FF Ak ko] DON SR W R R AT k. alad i e A — A
INEREGRARES SCE (HLR0-14), FFHEE FIILAT (I CRE P SO RS2 o JRRC ST 1)
VIR B L T o BAECSU 2 B — AN A A B [ be dmap o

FI 0-14

CSEG AT 0400H
bedmap: DB 0 ,° 0

DB’0 ,’ 1

DB’0 ,’2

DB’5 ,’'7

DB’5 ,’8

DB’5 ,’9

END
FEAE I G A A F BT I -4k 7 5, K 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

T F U AT RO AT B LA A, 1T A S A . L2 R, SRy
POUTTEESASABE IR 124 5 A7 At A ) o SRR 0 H 2 A B, B4R L&A 5

To ARE, CUARE H AR AR A
P e 6k XA UK AR
H7e 0-16
getbed: ADD A, ACC
MOV DPL, A
MOV DPH, #HIGH bcdmap
MOVC A, @A+DPTR
RET
; time str[T HOURT]=bcdmap[timeho
; SOURCE LINE # 214
MOV A, timeholder
LCALL getbcd
MOV time str?42+010H, A

], W A6 FHEAAS BLE IR — IR B, fERE
MK, Thae B Ly 0-16:

lder. hour] [0];

“getbed" L AE B B ILLE disp_time" B EACAL B, XFE, A disp time"BAEfE

HHE.

B TREATOUM, SR RT LU 1 Jn SO HEAT I 25, TR R R A i L SO R AN B D)
REW o FRATFER — AT B g 7, Ferp i — BOE R on ARG o A7 BN 8 ¥ 454

E SR :
typedef struct
unsigned char hour, min,
} timestruct;
ghkrr s A3 . kAl
yF 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

SecC;

B e I A A I = AR ,

KBRS T EE 16 AR YIAN LA I A7 23 18], ik C_COPY R i i 3L #4704
AEFREY, AU T RIS Y, RKIN EATS A B, WIS kT T

T,
FIFK 0-18

: timeholder=curtime;
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; SOURCE LINE # 327
MOV timeholder, curtime
MOV timeholder+l, curtime+l
MOV timeholder+2, curtime+2
XBACK [RIAE T LASE s B AR, TR EE6 AN AL B A A6 A = A fif 2 ) .
2 4 P R T g A A VR A AR B 103 B AR % (), L ARASE FH COR AT 7™ ot FF R S
AN T, AR IR 2453 B ARR G G v T2 th (R AR AR S5 21T v 2K

1 HEZRBH

Rk, T HMA XKL HWION 2 T W KO, — BORBERGHAT Fl
Wr, Jf FLAsCE N Rl e g, IXARRRI e P W] MR . fEIntel 8051114k
Pt T POl AR I3 TR WL G G T ik SRR A R S R R U5 5
BCAE AT AW IL S, AR IRAE S B R s IS T W B B R e g, JF HAE
JsE T e O LI W IR S5 R R Al e . Rl

FI 0-19
PUSH IE s DRAF YAV TE(E
MOV IE, #LVL2INTS ; AHREH W OLsEL A 21 ik
CALL DUMMY LBL : {4 RETI
o s TR SR
POP IE . WA IE
RET

DUMMY LBL: RETI
L ARM N, BT IR . RS TR, A7 L P I R S 20
WA, SRR OIRETTIE 4, Fo V=t

IXAE AT AN D 44 Wi PICs (programmable inter: ;Tr;lw] ?Iﬂ:ﬁ 7%
PR SE S. HTEE N A AR AN 4 X6k TSRO F 0Ky 42 ) i I [ 0 Eternal Fiermipt | i
T4 T 10MAE B IR I, 08— R GRS T B T fi
ST WS A S . 4 (highsst] Extarnal lntarrupt 0

WER RGEOR AP B O BORR
(R R W Se e R 0-4f7r, B4 RG T EE5A T
W
Yo BT BT VR Tk, AR U Nk FR ISR IR
PR, RAVFE SRR, AR HAT H RS #0-4
TR HLRE e ir e I 4 LR W RIS HR R0 1T A5 P WO ey HR TR SE St i, s N5 01 o
T nesda Nt (N AR i & A o W L (G )
TEVIUAACTE T b 250K o I 2R O R R TR ST 2 v o0, T L& A b T D S G e i
AL R 2I3, FEEAT TR B IR SSFE B E W T B
Y3 0-20
EX1_MASK BQU 99H ; SCVF&47 Iy, sEitgsihkr, Ao
SER_MASK EQU 89H ; FeiFsehtas1rhbr, AN+ ro
T1 MASK EQU 81H ; fiFghihikio
A, 76 TR W R 5 F2 7 oI A1 B AR
H& 0-21
OPR?EXT1?LOWLVL SEGMENT CODE
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EXT1: PUSH IE i RAFIEMH
MOV IE, #EX1 MASK ; fEREHATEHWT, eifasirhlr, AMErh Ko
CALL DUMMY EX1 : fh RETI
LCALL exl isr s HCARRD 4 55 1) H T Al 45 72 7
POP IE ; WEIE
RET

DUMMY EX1: RETI

?PR?SINTR?LOWLVL SEGMENT CODE

SINTR: PUSH IE i TRATFIE(H
MOV IE, #SER MASK ; ffifgsgif#s1rhl, A0
CALL DUMMY SER : fh RETI
LCALL ser isr ; FHCACAS 2 55 1 v 7 ik 25 7 17
POP IE ; WA IE
RET

DUMMY SER: RETI

?PR?TMR1?LOWLVL SEGMENT CODE

TMR1: PUSH IE ; TRAFIE(H
MOV IE, #T1 MASK ; AdgEAMHH 0
CALL DUMMY T1 : {h RETI
LCALL tmrl isr s FHCACAS g 5 1 b 7 ik 25 72 7
POP IE ; A IE
RET

DUMMY_T1:  RETI

FIA> BRI i AR AL R GEXH AP I D REREAT T g AR T2 ZLARU T e 3d A& HH C o

EE,(JO

8 Bf[F[a)R

AT I, A ZEPRAT IRIAL S5 AT A% (KN ) 2R, X LA A R R S 18, I TR] FR K
T L L E)— ISR F S o ORI O, — ol 8 S 10 75 Vi A AR TR DX o L4 4
WA X RS 2 5 s KA RIS A, NP M ERE R, A TR M

W Us, BAURE SN,

BIURURAE S AT L4 — 52 R Fedan s, 53 4h—A AR 48 MLt O LA TOOKHz Fry sk = ik
TPRHE . BB Z BT HAT D 2us R AR 5, ARJA 2 T8 B A Sus Ve fr, LB TL

HOEK. B EaEo-1
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7Bl Preface —s—— Dals Walid —

=]
gamgira | o | 4 | 2|3 4|35

Ko-1
R B 12MHz, iy CAFR 4 A Lus, AR CIE S ARMECRUERT T, BT LA 20 FH L 9w
BT PREFRAE R S B 1k i 7 B I s AL B A ) AR Ak . FEF W42 0-22:
Y3 0-22
s IEBRECE W

: void sendbyte (unsigned char);

?PR?_sendbyte?SYS_I0 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 ;TR R nds
MOV BITCNT, #8 ; KIESHIHHE
MOV A, R7 ;RS
RLC A s PRI — AR R B
LOOPSTRT: JC  SETHIGH 2, 9 FENG A
SETB T1 1, 0
CLR T1 o101
RLC A o1, 2 133N ok
NOP 1, 4
NOP 1, 5
NOP -1, 6

DJNZ BITCNT, LOOPSTRT; 2, 7 s Rkiksgke

SETHIGH: SETB Tl 1, 0
CLR TI1 c1,01
SETB Tl ;1,2 HdRfrE L
RLC A 1, 3 192 F—A %
NOP o1, 4
CLR TI1 1, 5 iERRHH
DJNZ BITCNT, LOOPSTRT; 2, 7 J&fKiksghe
POP  ACC ;A R s
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RET

END

WTLAE B, REAARA I ARAT 15 AT BT o 2 B 21 H AT RE e I
BELOMNE 2 S Ak LA s IV EOAN0RN9) o IRIZFEMIB SRR & IR THEEIBER R,
FER L BILESE TIRG AL E RIS NS HAR S, IR H A A0 SO, IR
I ERAEIK P 2% 73 S I BRI TRD R — A, 3R] T A FINOP - K11l

ARG IRIRAL WIE,  _EREIREP el AR, (B2, BAEIRIF A
TR G 1 (e, 1 A 7 S ARG | S OAS 21 LA TOOKH 2 (R BR JEAT SRAF: o 3K I R4 20 5
ARREE K R . O TSR NEEhR, IRTE SRR ST OR R, A R g

58 B I A R
PR ST 28, BAT AR AT 1), AT e 500 g Y T
HIZ 0-23

?PR?_sendbyte?SYS_I0 SEGMENT CODE
?DT?_sendbyte?SYS_T0 SEGMENT DATA OVERLAYABLE
?BI?_sendbyte?SYS_T0 SEGMENT BIT OVERLAYABLE

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

RSEG ?DT? sendbyte?SYS 10
? sendbyte?BYTE:
BITCNT: DS 1
DELVAL: DS 1

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

0DD: DBIT 1

RSEG  ?PR? sendbyte?SYS 10

sendbyte: PUSH ACC ; IRIEZR s

MOV BITCNT, #8 o RIESAHE

CLR C

MOV A, R5 s FFFNAE I R AL

CLR ODD s RERT A AR

JNB ACC. 0, P EVEN

SETB 0DD ;R R AT L

DEC ACC  OAHEECIRERT, k2 —AN
P _EVEN: SUBB A, #4 s VR TAAN F ) S Hf

RR A s BR2, RIS ATDINZ 2L

MOV DELVAL, A

MOV R5, A
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JNB ODD, SEND EVEN

SEND ODD: MOV A, R7 X A E

RLC A i V2
LOOP_ODD: JC SETHIGH O 02, 9 MR

SETB T1 : 1, 0

CLR T1 c1,01

RLC A o1, 2 F—{

NOP : 1, 3

NOP i1, 4

MOV R5, DELVAL : 2,6

DINZ R5, $ 02,8

NOP 1, 9

DJNZ BITCNT, LOOP_ODD ; 2, 11 R#&fEinsete
SETHIGH 0: SETB T1 : 1, 0

CLR T1 c1,01

SETB T1 S, 2

RLC A 01, 3 F—A

NOP 1, 4

MOV R5, DELVAL : 2, 6

DJNZ R5, $ 02, 8

CLR T1 o1, 9 RS

DJNZ BITCNT, LOOP_ODD ; 2, 11 s KikseE

POP ACC  IRE B

RET
SEND EVEN: MOV A, R7 Xk A e

RLC A ; BERIEMIE L
LOOP EVEN: JC SETHIGH E 02, 9 Rl HAE

SETB T1 : 1, 0

CLR T1 c1,01

RLC A o1, 2 F—A

MOV R5, DELVAL D2, 4

DJNZ R5, $ : 2, 6

NOP N

NOP : 1, 8

DJNZ BITCNT, LOOP EVEN ; 2, 10 #2275 kikseke

SETHIGH_E: SETB T1 ;1,0
CLR T1 p L
SETB T1 ;1 2
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RLC A 1, 3 F—{L

MOV R5, DELVAL © 2,5

DJNZ R5, $ D2, 7

CLR T1 o1, 8 JEAEHH

DJNZ BITCNT, LOOP_EVEN ; 2, 10 ¥¥i 215 Kki%kscke
POP ACC R B nds

RET

END

B ECE S I S I 1) R I T B ARG POE DINZ I AT IR . BT B 25 A
ISP A I TV AE 4R R (K4, w7 Bomks), RN BR2mLAS 21 T 24T DINZ )
B (DINZESHFEP M2 R IXRED)RE pR B S/ NE I 9 61452 i 3 o

BUEARADEIEAECH SR SR, RSB AR AR T, e Ry

9 45t

X AR U TIE TR S RSB R PR E AT HERIER « 05 v iR~
i R0 FF R S RS AR g, X IFAS UL IARAS T AREC RN g 45 A i R A, I g (B RE %
SER— e R P S AR 1 .
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FRE RFFK

1 948

RN SR GEBA AT AL 52 o] TR T7 3%, BT 0ty o 1) A2 20 0 I At ) R o 6 Hk
AN ZRGELEPCEUR W AU I N, IR 48 R ge ] DURTT I TR EEAT IR, RERS
FAL N B ARIEAT B8 T o MR AR GUAE H AR LA T AT I, IR %
PRI, ARAFAE I ICE . AEAR AR I T) S SRAR ™ K (5 2> AN REAL 203847, 8
AR IR AP AT IR L . X T A BRI T 1A PR 2R S 3K S DR

DU IR A ARSI R I, IRZITEAA G . XTI IRRX LT L, AERx Bt
MR R GEAT DN HIL ) T

2 B ARG REBIER

TEVR RGBT B, WERARI RGN I 116, 225 Dok R B i iakats SRAR K 7
. FRATTAT DL I AT ok RS . BeA) s, B IE R — R A 1/0 1R S LR
FEASTR] AT B B (R R IR A R AR BR A& o IR 7 v P i sl 2 2 18 oA o0 B2 (g i), {HL
WA DA RGCE R IIY 70 B T 4ctth . i Bon i R G R, & nT LUAE IR B AE
SELERAMA, YRR AT SE UG T T 80X 28 B

ANEGRAAT 207 AR, A T/0ME I I i bR 2 o FEAR T R SE I
15 1% % LRI A T 10, AT SRR R PR, MR FEPCBIR A B2 g i B AR A% Folr )
W, (HXERNZCEHRR T K250 8. HPCBHUEAT AN, RV g KINE4E
BT A 2 R B8 o RN AZ 58 M1 ICE, RV A e 7 8 R 5 v, (HAS A
LGB, BT LANAZ S S Wl 2 B XM 2 T L3 B T AT IR

FEBAT TCEM G Bl F AT PR AT A R AR P KA FH AL A A AR, IR IR R SR
AL, RN RELAT AR 2 FAE R TR, Sl DUIE A4 17 787 is
TP . ORI T AR T J5 AR EE AT DAZE X e 7 In AR TE A, R S
Wl B, A7 AE1/0k 2T K.

3 FAEREA

FEBA TCEIN HEAT Y ) e A7 280 ) — o T B At o ) o 1 i o 5l o — Bk, X
SRR S R G ST, AR IaAT B SRR, AR E S W O R
170, AT A ZEAEAAE N, ZEALE R A #2 R S . 68051k
PO T— U — AR AT H, X ERE AT EH . W ARG AT s,
Mwiias 2 7, AP IERER 2% 15 50 .

R 10N B A7 10 PCR L AR IR I, R AT P 25 s, I DAk A e
B b, WA B 2 R X IR A & OB R P I AR, i B A
U 5 42 HL A I i

YT 1 TR L0 I ) ZESRAN 2 I HH 2 R AT H I RS . NIXLEERHE ] LR
ey SEAE T YO S I B RGURIRIE S, B 2R ERAT LUK E 25 RIS E] o G SRR
BAEIXA RGBT il 1, AQRE i ob g AT 9K 50 K 22 i DX o ) i 2 s DS 1k
i %

HF 0-1
#include <regbl.h>
#include <intrins.h>

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

#tdefine DB_MAXSIZE 0x20

unsigned char db head, db tail, db buffer[DB MAXSIZE]:
/Hkkkkkrklkkkk kbl
Function: debug init
Description: #f AT M E A G, X FREA0
Parameters: G
Returns: G
****>|<************************************************************/
void debug init(void) {

SCON=0x90; A ] #3471 1A 72

db_head=db_tail=0;

ES=1;

skl ook
Function: debug insert
Description: EITHE [l IAEAE X 0 K % D13 92 ph X
Parameters: base — ¥&%f, i [ 45 DUEHs 1 Sk o bk
size — P VU 02
Returns: g
bkl kbbbl kk /
void debug insert (unsigned char data *base, unsigned char size) {
bit sendit=0; // tni&fr, REULEMEAT BT MV
unsigned char i=0;
if (Isize || base==NULL) { return; }//MiRSHIEEA%%
if (db tail==db head)
sendit=1;
1
while (db taill=db head &k i<size) {// 4L XA 2% [A] H A X il AT Hd i,
// AT

db_buffer[db taill=basel[i]; // ¥ VMR
i++;
db_tail++; // BEhieEt
if (db tail==DB MAXSIZE) ({ // FREHEATE HYE
db _tail=0;
}
}
if (sendit) { /] R EAR AN

SBUF=db_buffer[db head];
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}

/Fxsdsksskskkskskokskdkskk sk ks ksl kskkakk ksl skl ok sok sk ok sk ok sk sk ko sk ook ko

Function: debug output

Description: ST FIRTIRAFEFE, BMBIIECSIREr, Rk fRbl A%
ST T A0

Parameters: ¢

Returns: ¢

sokssoksiokekokskokok okl skl ksokeksokskokok kol okksoksk kol ook ok /

void debug output(void) interrupt 4 {

RI=0;
if (_testbit (TI))

db_head++;

if (db_head==DB MAXSIZE) { // 75 H G

db_head=0;
}
if (db head!=db tail)
SBUF=db buffer[db head]; // &% F—/~F
}
}
}

T 3k R T e pR B R Mol NG X, ThRE R A AL — AN R EL HR 10 RE AR 5L
P, B — R R AL B CR . B LB v X, i X i R A
BT A RH N, () S B o AT LR B RAMFR) R /NI 75 A 326 R AR Bl 1 22 /D TR AR 22 i X FR N
AT RS IR R LB AN RAM, AR ZHE G X A A PR RAM A . I R T — Ik Ak
oA INEAG T

4 {EFMonitor-51

R, BATE I R EEAE AR Bz A, A AL B B N, XA
BRGAE A O MNEEBA A o XA L &b 22 AR AT LA — AN B 198051
FEFFAEARAS N ARG X o IR AR S AN WT R 4, 9k, eSS EPROMAIINNA .

W AR ) R SR ) AT X5 N B, RN % % & A AT Keil C51 F 4y (1 1 14 £
Monitor—51. IXMNFEF ARVFIRAE HARIR Fas TR FI AT e . & BLSRARAEARHS X 2 N\ 3i
{5 RN 45 A B, 3 A AR BB B R R AT D PCREAT (S . RAEPCIZAT S 4t — AR P
MON51. EXE, XANFEFAE AR HARMAIPCZ IR I 1, SXEERA S T G H A%,

AR PR A R ] LU B8N BOT OB N 2. AR ] LA A SFRs (M IME, 25
REfRIOACED, IINTIACED . ORI AT LU . SUURI RGN, R DL S TR
IREF . I XL T LRI R G 2] UGS X 04T 5 45 4%

WA P AT AE AT SRAMIM 2 45 L, il e B AEARID X NIg AT, (HIXAEE, IREEANEE
WEWE, Fobisty, SRR A 2. Moni tor—5 DEHFE i — AN H AT R — AN E 1 2%,
) I 7 FH T 281675 ARG 25 1) F11 256 715 FUXDATAIX .

PR [FIMonitor—-51 install. a51 A RIEN IR R GE. YIRIN RS 11, 059MHz
I, BRCE HAT B R 9600, AR e iR K L Hhi:8000H LA k- 1y rh Iy ) &t Ak 4l
RARARIZRE, AT Kinstall. ab1 SO Sk HOREAT A . X5 T-PC E By k4 b mp
LT, X RN AT .
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5 FIF/0i%m O#* TR

WUERARA B AL FH HR AT FACA TR 1, R e UR 20 2 T/0 AT . #81/0 F1 A0
WP A AE, BAF AL AN L . FAR 5 n] DUR B 2o S [ R B s REE 11
PAT Ao e BRAR I 7 v 2 A 8AN 5 IIAE [ — I 8] s — AN . 30X S 5| BE# 2ILED
by IXFES TSR, SbAh, ARt DAL RS

BITMIIR 2 RGBT i S 1k RS . — ek it, — AR ER RS IE
ERAT, FIHEESE L@ AR TR, fRE R A XN S DA 2 RE T/EIER . —
AT R Eos P DA IS AT 5 — s BRE P IEAE SR AN S5 o Rt mT DUSE 25 A7 35 11 A 2%
RIEE|GIE F, ARG N ERPIRES IR S5 I B R A e R IS AT R R IR . kb
I8 O AT R P IBAT RIS I EH o DR P i 2 — B — B kAT, XFf
AAEFARIEAT LS, X AUEH AT D AT RS A F 1

WERARA 4 o WA B e AN I T, AR TR g 1 R 343 B 0% ok
BT ACK I T AR LR . 0 g R AT T S, R AT DU PR PIS AT 1)
R

6 {EFICE

8051 IMFE LR ILAR AR AR 2, X A FAE FH k18, Xy i 152
AN o FRATTRERT— BB Sl — LE 0t Y .

B, WHRRERREAT 5 ELARES B AE " debug B I HEAT 1R . KT ALS T Rk
A RICHET, WA EE IR SR P AT V5 i), ST A, Z0AEIC 4 N ob jec textend” %
o KPR RGEAE H AR TR LUG P2 A8 BT AT ST NS B e WA IR
Ui, PREERRE O R E B AECRET, 12— b5 I 4R A0

TERGH LA ICERS, BRI R R E . X E v 7 I8y LR G IR PR 1B 17 5Y
DA BLAS N SR B A 23S AT o WERARI RGEAAME YR, JF H RS RIS AT 58 M0 Tix A
W, XU D A B A TR P S, R A SRR IR TAE T o WP
A LU R FIEIR Y, RATEERH KA R, P Abaud B A SUE T .

[FIRE, ARid v DA REA ELA% B R AL D BE, 3 m] A Aond il A Ak B 22 (R

PRE AT S TT @ N8 RGN, B E MR &R ol s i, oD g 1T,
A IR AT, TR R I A T, A I 4R B Ay SR AR R AN
BT AR R % B U o A1 T 1 S I 2% o T I AR 7= 2, el il St 2 e e I 2% b I8

G SRR I B, PRI VR Ity A BRER G oh X (P . AR 22 07 BL48 #0HY A M16K
FI128KIM ERER I X o XSG P X AFAE AT 952, FRAFREFIME, S, A7 A AHIE
M5 A NG A . BT iR e s, T DUOR LA G 8 B, X AEER B 2R v X 1
DIREA S T 1258 73 Hr

7 it

158 FH )5 B 2% A2 0 2R BRI A T AR R 8 S I A3 R 7 %o (B ARAE AT R I AN 58
UG ELAS o AR T BERE BB AT 5 SRR B SR VE A KT AR — 6] Ak FE 23
CLIEEPROM) MEATESHIM RS, MEAE, WP 555, XA, ARMZAE s il oy s e
LB AT RGN

XEH T S R TR TR k. (AR T I — U SER I B 2R &R
G N BA L2, WL 2B RLK, PASLREA I 7 1. VR ARIEA
(3155 0 R F AN [ PR e 7 9
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ERE PERS
1 48
R BRI BTSN I PR G 2, PR B EE A G, e
TEPEBEAT O, X B MR PF BT SR P AE P T R 28 b, iR T 4 o Wi s A g
TR AR o AT R S PR R P 2R b

2 PR RBENEI RS

U SRR RN SR GEEFE TR NG 5 A B FEA E A, ISR 2 e AR ) R ¢
SR R T IR 5 SOR BB S e, 32 R B 1 5 SR SRR SR 18 P 5 IR 1)
AL SRR RGOS A AT I OB AR, W SR EESRAEARAE IR IR TR P A
BN, A b R W7 30, ANEIR RS AW AT 20, B LR IR B
82, 5 T RUREIE IR R S A 2R, R e DU 1/1095-4 F I g
A, WEER A T .

FLERGAMSIAI, 00 A RAE 5 AT 2 B Xt 227 18 Wi £
A2 G T B ot ) — Sy AL T R B 59 o SR il A 2B X 8 g A
PSR S ZA T, AT DL R GO UL SRR T R 145 5 34T AL, 1A
I S T CPUIE R R AP B K, FRABR— 2 AU ATH ML e SUE A LR
O Z KA EWUERAE 5 A S R GG AT 2ARKHIEEN, 1 5 R AR A5 5 T e ot
HUHLIE AR KIS o W S AL SE BN R G e L L 18

MIRIGE TRABIILE R G, N B EPGE TSR S5 IR . MRS S
BEAT AW, AL BRI A K5 5 Y B B L 5 L, AR BEEsx 1) Sk R
FAMRL T 0T B EORAN S 5 PR B 3 th R R ZARNAE PSS .
BT THERIIE . BCEDPTRA E PR I, XE 535 2R WA, WE 51
WA NS L, BOE TS IR R, 3N REGUE XM S AR, Wk —A4
H SRR PR A TI100000C, 3 AME SRR B A UG R R 104 5 AN R A
FOTEBIE L R T AME SRR B AR 5 AT B, ROk, R
F SRS ISR SN, A5 5 (AR N AR BT A VIR 1 P

X 5 EAT A AR A R AT DOR O R D53 ERE A 52 N, R4
LOHz [ AWM s 1, AT MRIGIIT/085F, AR A Febt 17 R e 1445 &
I, 1OHz FR) 25 1403 4 M B o (R B A B A 0o 7 B2 A5 P A 5 I8 v B e 1
b,

A WARIAARR A > EEL O SRk, WTDEE N S irh &, H
R AP T AR R AR EAR R o BEAMR T LUASIBT RO A5 BEAT Bl AN TR e il . IXH
BB UL R GBI FER R . WUERIRI RS M it BE L, A XX PR T VR AN AR
If o XML, SO S RE LRy BEE, SR AE SRR AME T L,
R AT

AT H B2 AT LU S A WA A A fil i SR T AR e . FRAT T S A A A%
FIINTOMIINTL, ARt ] DU b 1 5 | RIS AN B T s 6T AR b 7o 805 1x FH by
(RIMFNAE I SRR A o AN IS LS AR AR IR (55, (B NOE I P e N AR BE RS, 0 AN 22
IR PR e AT W A i

3 AR AR
805 1S TP TS REPTRINA T, — RSPt BRI . IR
(ESE STV S E

85


http://www.ic-cn.com.cn

WWW.IC-Ch.com.cn

FIMESLI S A HLR AR A R Td: (020) 38730916 38730917 38730976 38730977  Fax:38730925

3.1 A AT

Pl 7 S LG IR Lp B, b ER AR AR A S A v TS L, MR IS TSP AR
Il ke T o AT S L0, — NG ST, R A S s R, B2 T
IT5C I HRET TR 2 IR Pl 2 J5 o (HAE W ANAE S5 — H K, A% —H ok b b, 4%
SR P T IR 45 T A A T IR 5% &5 R — BEIT TR) 2 5 A R TS 5 e I el e R AR X PR I o 3K I
R RV TEIAT 720K, FridFemm ] Lb P B AR 2 0 3 I N AT v & 77 =X

3.2 hiBMEAR

A0S R T AR e o 1] AR AR A IR A A o Ak PR R RE AN 4 JE A I 5
JAI, TR R SR S NIRRT 2 5 AP D AR Ky
fi A PR AR AT BT SR 2SR, XM 8 T SR R M IR 55 (0 2 A T T R 55 S5 AR —
BN TA) 2 Ja A RIS 5 R s 0L, RSN AR B A o b A o e i SRR IS AR fid
AL A SR R

i vt WA A I, AR EAC AL IS T IR SRR A R R W SRAT AN B
PHEBRI o SO AP 72 RGN AR, IXME S A Seim i ph e =/, dX e
GBS B S0%E S (RME S 2w, 2P ). R
AP, R AR 2, SRR RIMEAERLRE P IS AT R IR 3 R L B

AT TR DU AR D 2, ARSUE I ARG L BCR R R AT S 5, IR e i
BT I o REE IR BB ARIE I, R AN RIS T, R TR IR E
FT R MEANE S, WRBCE R 25— R .

FERHAF R A AR S I I, FP A 0y st LU g BN, IR IR oY
A PRI SR, AEARIXAS W 55 R IR B e IR i, R — AN ISR OOk T, X
FE AN AL AP WS SRAS 5 B . WR BB AT 3, ARSI AN 21 I 45

R SRAEZ A A3 AP A RS OL R BB Y. 2 IEAESRAT— A iR 55
FEFFIRI AR, S350 AR AEROOR T, RS 2 ERcEAR, il s 2O A A
BN XN oA s SO R AL, DR 54— BACEAR, 2 B rPiliss
PP G, S RIHAT N ARG R P . R AT Pk, X a R PP S (AR A v i
55 o XA RN R HRHAT S I AT 1 IR 55

SRR, AR RG T E A I WS S A T WS R o XL R T
WS 2 R D ARAT A, KIS RS e g A o i B R0 e st (1 A
HH T A R BE AR AR IR R G R IMAAT 4 B8 1F45

4 HR R

DA BFITERLEZ AN RS G 5, BRIV T BN I0AE S ) A

BN, e R WIS MG 5 P B8R, B IRSS FE 75
R S SR E . ST AME Sk, R EIINTL, O T ik B
Gy KK BT 5, 2 A AME T B A i A S L e R i
TR AEPL. OFIPL. 1.

T HL PSR TP IR 25 ) A AR LB T T IR GG SE S AR S BB L, U TE S — AR
PRER AR S 2 S5, B AN T LS FR T IR R INT Lo B o P A, 87
BT RE Y S5 AR RTRS P L. LFIPL. O, IXFE AN W AR i AT o o R Al FH A e ik e 1 0
AP WIEERATI, SO AN, R AR P TR A R R AP L. TFIPL. 0,
XA A ST .
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CCO0 FEFF

AAYE A
IANEZ

Kl0-1 INT1#3EH

B BT, SO R Pk, IR S AR LR 0-1. A T i o
LW e S W A e . 3 Ah, — HSERT B AN IR RRIT 2 )G, KA AR
SN, TRA TRk WPk, AR AE s LS 2 W AT BT, SR — XA
I 2R U APATIXA T
HZ 0-1
sbit SLAVEL = P1°0; /] BINS B4
sbit SLAVE2 = P1°1;

void intl isr(void) interrupt 2 {

if (ISLAVED) { // SER slavel

slavel service();

}

if (!SLAVE2)

slave2 service();

}

}

w AT B RS AR, I do...whileff¥RiEf], R B AW G AR A E B
WIS R . X SE—EHPW, REBUARETHE T/E. RANERI RGN, 2
PRIATE S, GEERHAT W, AN LW SR T RS IR, RN ARG B
v L.

HITH AL = W ke v LT . fErE A G S &3— 15111, a4
G5 oo — i D5, SRR 5 A s oL, nrde s B2 B Bifrds b, @2
DLUHT 5 Aok W7o SRS R G KA R b AR o 2 AN ) R A o s B3R
BifrAR A 7 .

BEAS AL RS PRI — S i, = A b B A5 S gl s R ok, AR A E
A NB RS P RO S . RHU A TP Wy e TR A H B AE S TR
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Interrugpt Logle

Nn17-FFEF

K02 LA b i

FEIXAN SR, il 25 F5 A bl >4 BO0OH 14 B A7 4 Hh s N5 LA v s MR v W7 5t

SORPIT,  JF R A S 585 PP O AN R W g S OE I T o TR P B 25 RE Y o

JIES

0-2

#tdefine INTREG 0x8000
unsigned char bdata intmask; // 7 WH—ANaI{ S-0E2Z EAFHH WTE Sk 03¢

sbit
sbit
shit
shit
sbit
sbit
sbit
sbit

void

signal0 = intmask 0;

signall
signal?2
signal3
signal4
signalb
signal6
signal7

intmask 1;
intmask 2;
intmask 3;
intmask 4;
intmask5;
intmask 6;

intmask 7;

/) BB ARAR R ALK

intl isr(void) interrupt 2 {

intmask=XBYTE[INTREG] ;

if (signal0) {

signal0 isr();

}

if (signal7) {

signal7 isr();

/BT SR AR
/ /TR S A
/7RSI AT B W
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reset_int(); // BATHWZ I E AL D6
}

P T s R R AR R . A LR BB R, s SR T R TR
FREFSE M G A BRI AT Lerh Wil sRAE 5 S U — Mk 5o XFEIfE 208l A
FEds ko, JEr A WiE RG-S ., UPWHATIE R G, A B b W AR vk b
Wridi kA5 5o AW R B BN, HIEBRAR N B S 5, i sk I8 B B
B —H R RWE R, IXFE, STl A 5 3N A2 R TRl

T 7 A DT A ) S BARAG R M () R R s R, 3R S X T T A
RENMRINAT 5 10H W & J7 OB AN BE AR . a0 AR B S 3AME 5 1 T Ak o Ty U P
fih e SO S v A, ISR BB L B AR . — AN ) T BT RS Y % AV R REAS
WK ik A 5 5, %8051 R DL B INTOFT INT LAREE o

FP T B Y% AT DU o R A R B AR RE R W ARG HIIEA T T, AN TR 2L
B AT a3 Al fE, XA ThRe et S e Wil . AT IX MBI R g Em L R
GRGF e N, MR—DNRGEMH T rhlEEEs, IBA RGAEIE IR SR 1)
I A],  IXRERIE T o e I, BT LUK B e AV SR AR v PR N Y% R B A HE
b,

6 # FEIMER TS

S Inte 1WA A 8051 I A8 Hh BT AICAS SRR Ik P AN, FH 38 A 53 n] DUAEAR R 1358 v
HoE 5 o AP T — AU N /TR T WA AN T i, TR AR ERAT
BT RSP W o R T SRR B A P A AT DA ) o T D BE AN XA SRR
AT, AR RGN, TS IR R A S

7 AIS W e 7 PP D7 VE RIS A E I 2 RCE A TR, AR RS SR R s A
BTSN CTOERTI) o A 1A HY I — AN A s B R ok v () IR A — AN ep by, 5 IS
PRCE AN ABNERA, A EAEFFH, 5o I 250 30 AN e BRI Bk i), 5 I 2845
i, PR AR R . ARSI
HF 0-3
#include <regbl.h>

void main(void) {

TMOD=0x66; // PA/NE I/ V1 s B B S A 5

THI=0xFF; // W€ H3EH
THO=0xFF;
TLO=0xFF;
TL1=0xFF;

TCON=0x50; // JTahit%k

IE=0x9F;  // "Rk flife
}
/***>I<>I<>k>k>I<>l<**********>k>l<>!<>k*******>k>k>k>|<>I<>I<>k>k>l<**************************
SE I 20+ W R 45
>I<>I<***>!<>l<>k**>I<>I<>I<>l<>k>|<>I<*>k>l<>l<>l<>k>!<>I<>I<>k>l<>k>I<>k>k>k>k**>!<****************************/

void timer0 int(void) interrupt 1 {
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e T
JE I 28 1R W IR 5 R P
Hfokkkkooskiokokkkiskkoiskiakiolkkiakeoskkskotatak okl /
void timerl int(void) interrupt 3 {

while (IT1) | // AR W

}

R IEE A E BRI, 5, BRI R, P IRTE 2
FE ik R BTINE A e W AN BT R TOBRT LIEAT R, BERIEATAE A w5 =R,
AR 380 B R A v IRy 2 TR AT AR B IR RE N, X PR FEAS U 2R By — N E 4
JAMIZ 5, VRN A .

QR AR 18052805 1 58y WA Z AN N4, 1 HATAMT S, mT DU X R 5 ik
TR bR AR T (A E I — R0, AR I SR AE S AN I, e AT )
IR AREAR T 7, BRAEVR AR e T R

A5 R AT EVVE D A0 eh W AN AT FH s I 28 I FE B e . RXD S K AR AR 5, Al
M B AR o AT DB 2, A BN S B H kAR S, 84 B
AR AN T 5 7 R i, A TR AR S AT ERTIE %o T I X UART ¥ & NI TSRES 14
HUEAM T
HFe 0-4
#tinclude <regbl.h>

void main(void) {

SCON=0x90; // #iz 2 ARVFHEIK
IE=0x9F;  // "hikrfdine

}
void serial int(void) interrupt 4 {
if (! testbit (RI)) {

}

BOENEs R G0 HE, AR AT D W D0 S B W AT E B sl 55—, I BER L
WA B, BN L OOREE /SRR N (B A, DA 34T 1 25U DA AN 5
AN, =, R B AP B AR 2 5 EEAES AN AL Fa N B JE UART AR SR h . 384T
5 AR RIS T AN e O A7 B AR SN TR) o XTUARTOR B, IXM 7324 24 1 AARXD A% 16 2ok
—ANTERCAT, ARSI T R T T o X SRR TR RGP A
HIBCRF R HOR T R GIR o ZGUART IR S 8 A0 FH P 308 I 5 I A7 AN [ PR e 1) BR 51
EAE I A2 A 24k
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7 ARSI

IRZ B TAE B T W IR 25 R I AN B AR T A A o S ) R A 1) 3 I 2 A
TR TR R L DY RE N TR ERE P P . BRI AR AR . R,
Wi Hi 95 R PP I A R DB (0 T A o IXPEAEA R Z U A, 15, PRI GUXT rh T (1 S b i 5
TE T o ATLER IR TR W OSBRSS 7 AR B R R, XN, AT AL
RIS S R s R B O/ I BT NSO a1 0 SR NS (AN T S N 7 R 8
TR PN AR PU I, e A Sl oo S A Hh TR 55 R P R R IR B
R 2 A B, (EARTTHE IR LTI BRI PR R 55 R P A BT SR R G A
WOAT R E R o R B 40 % 18 25 FP T 2 TR AR R A AR R TR AT PRI 8]0 AR ) 20
AR L 7] A KA BEA TR A I TSR

BRI RGN UARTENL T — RSN E,  wa BN B (5 BRI M e . i
JIR 55 R e ASBUF HH B KO I8 B TEEIE A BN S o B (1 2 = Ssoker s A, HRAS
B, AT AEEENOSRE, W BATHIN AR, ] AT TSREEAT BcdlE o b,
FEEHEN BN R AT A B o (R FRAS TSR 5 =738, SRR AL S AR 2 I Tl

AT LG, £l TN T F PR R e v W R OG AR B SR IA TR TIORE S A AN TSR 73
Bk flan, A ARG F R E R B B 2 s B T, JF A 20ms Ji) AR BE g
FAE N EE AL, BABNRN % SR e T AT (KB 5 A B TT b T, 3 AR 5 B R
AJ LA 805 LI HH W DL SE A A X A i) R

3 Ah A B G TSRARIK I AZ A0 S B (K3 4. 28000 7, R — ARG 4L
T, A AR A R RERIAR G 2, R Rl — S En S5 M AT A . A/ DR H LT
S AR SR AN, B 10ms KR REGUCREARER, JFCE R BAT
e 53— ANTHWOE RGNAR, R R 85 O AR I e B . AR 2
P th DU, JEBHRTIANIT A, IEHIR A AT A4 v LA H X AN TSRAS B[R] 4 FH BA 31
FEIR A5 i N TSRS HCHCHS I 56 BB N BAB A o 5 —A> ISRAABA S A i Hcdie O 4
SCR(E PSR GEi A Ay

8 it

X EHE T W B 805 1) T Dh . FEIK BBy Iy A LURT IS 4 Akl Wil
NIRRT e S, RIS LE805 LTI AR B TE 2 IhAE . AR RGP T RGN
{5, NAZE R NG5 R85 L - WrIR UL, R IS A Beit, BaEferh Wil st 2,
T IR SRR BT, AR R AR S AR BT . R, TR R G X S I
AKX RGER VIS T3 KB
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%78 {70

Ry

8051 R4 0 A B 45 SR AT ISR SR DS, T ALB05 1001767 o 39—
RS, W OUARTA 14020600, T BURICE RO R, e 5
LT S A 0 B 7

2 [EEBITOFPCAYEEO

FEAR ZARN N T A, AL BEARAHE A A R B AR 15 45 0L, W EPC. THLm L AT
A ) A TR B A K A RUBE . I 1 P AR RS -23 23K A 1) v IS bR UEAES05 1 R GE A ] R 4%
M BEAT A o W RS 2 AN IR S, 8051 AT AT ZERS-2320K 5h %%, T HL i ZE ] 2
) L 35t AT S PCIEAS » IR ZPC R IF AN SEAIUIERS 23208 R brifE, X WL
PCHr tH ¥ 12V g s £ 1 ek P AR R 5VRL T .

Q00 HFFF

™SO ALz

a7
COMT N P Dc —{cE

200K

COM- 2UT 34
K0-1 PCEEI

TR R R T 2 Jn, BRI A R R R AR s B A . A N
i B T BRI V2 OB AR (P AR S IS A 1 2 — AN 1 R AR R 1) 1 3, Bl e s — A
AR RATAE W, SRS DU 7 R AN B o T B s R AR AL D
Y HRATHRRIT RIS, MISBUFH 5 A—N 7954, AR5 B ISCONG H 4 I T i A& 318~ — A
B, MR )R, SERTEI.

TR AR U IS T A R AT AT RS, X PR T S R LU TR R, AHE X
THEANRGEE RN T AEH T P Bir. Blcdinr, AN 7= —
ASEATHW, W RS R ANSBUF Hh S B, I B s E RehE . B dE A A, fE
BN NI i F R £ AT REEHE R 7k, B AR I BB
F—AERESE A A, RERAS R B, W RS AR A BA B st — AN
I, HASBUF,

XA RG ARV BELRBR T Hf AT 2 SME nT b B AT 55, — ek ud 4T LR & 4h
Pl 28 1 LU SR — MR 0 e 65, BRI B AT IR R AR Can300K), AT
) 5507 A2 8 TR I ) b BRI AT 55 o
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BT SR AT BTN R SR M RS, iz R gl PCA WL E B &
WE0-207R . AEIX LA TH I BB 7)o
{systerll:?nastﬂr]
zaflal dala salla dala
from meagter bx reaater
Chack Device 1 e Dhavica n

Eo-23/ NEBATIE S
EXRANB s AL, Bl RS-232FPCHEA T4, MAP LT W Eo-3.

W

DOM1 QuT

ATH

>
’4 g BN _h

u]

RE
R
E

2x16 Digplay
KI0-3 I Bt Ao 5
PCAN IR B A e ORI, ¥ BN IS T, SEAZ I A] A0, ARk 324 AR5 Sk AT R .
MAZVER, SATHELE EA RN — A, BT A ORI e B R X T
JIT CARBEAR SR BB P 5 K A AT B 45 T A I B 2 77 2 H O AR IR B R 5 — >
FBES, B8 THF s fral, mrerrsial 2430, FEPIEEE T a7,
B2 D, BlmA S M — MR 75 SR RS SE R 0 s

Field Dascription

Synchronizalion Byta Must be sat 1o 33H

Unit Address Address of destination unit. The clock's address == 43H, the PC's address
=={1H.

Caommand ndicates lhe massaps bang sani.

Data Size ndicetes numbar of bytes in following data block (0 fo 255 bybas), 1§ no
exlra data ks required with [his message, this byte wil be D0H

Dala Black Eulra data reguirad wilh this massaga. Tha number of byles must aqual
the value of the Data Size fald

Checksum Singhe byte addton of all previcus bytes in the message (inchidng the
Synchronizedion Byte) igniorng rallaver

#*0-1

Xt BT NPCARIE LR (R i %, e Z00R 0] — AN EAE 5o IFpfoet BT 51 945 5
Giot (N TR SR, IR B, IR A, ) Ss) . e B ARGl
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Meszsage; Resat time to zaro. Commend D1H. This commend resats the fime to 00700;00
Field Value

Synchronization Byte 33H

Unit Address 434

Cammand 014

Dala Size a0

Checksum 7

%£0-2

Messape: Tima Sel. Command 02H. This command sets the tma fo the values provided.

Field Valug

Synchronizalion Byte 33

Unit Address 434

Command 024

[rala Size 13

Hours ndicabas current howrs, must be 0 o 23
Minutes ndicates cument minubes, must ba 0 fo 59,
Seconds ndizsbes current seconds, must be [ to 58
Checksum TEH + Hours + Minutes + Saconds

2%0-3

Message: Time Request Commend 03H. This commend requests the cumrent e, Direction is fram

tha PG ta tha clack

Field Value
Synchronizalion Byba J3H
Unit Address 434
Cammand 034
[rala Size a0H
Checksum T84

204

Message: Time Request Commend [D3H. This command reports current bme. Directon s fram Be

chack fo the PC

Field ‘Value

Synchronization Byta 33H

Unit Address 43

Cammand 13

Dala Size 034

Hours ndicabas current howrs, must be 0o 23
Minutes ndicahes cuement minutes, must be 0 5o 59
Secords ndicates current secands, must be 0o 5%
Checksum TCH + Hows + Minules + Secands

20-5

Meszsage; Text Display Commend 04H. This commend specifies a 32 charecter text massaga o

display on the LCD panel

Field Valug

Syrchronizalion Byle 3

Unil Address 434

Cammend 04H

[iata Size 204

Text 32 ASCI characters lor display. Must be space padded
Checksum GAH + .« [Teur fiek bytes)

#0-6

Message; Acknowledge, Command FFH. This command iz sent following recespt of any velid
command wheeh does nol require & return of data ko the PC.

Field Valug

Synchronizalion Byle 3

Unil Address 434

Cammend FFH

[ata Size 14

Relum Commarid number of the message being acknowedged
Checksum TEH + Redurn

*0-7

W1 T En A P AL PR DO, BUAE W] AR R IR S5 REF 1o FP T I 25 R P x
BAa it AT b, AL n] DU AN R0 FRARZS I (FSA) o FSARRIEAIAM MRS
B2 ARSI . FSMT —DMIRIRES, &S KIFD 7 S R 5 5 AR o
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55, FHGIRE RO AN 7 I HE e o WER PT35S IS,
FSAFLI BIWIAIRAS T 4R 4K b — DR 7Y

PR AT B S AR 2 S . W SR FHCR S ISRIFI TG, AT 7 I — 8 AR R AR A7
RGPS . BEDRE DS, BIHERAEZET . SN TIN5 BRFSA
WG PRAF I R GRS R E RGN F RS RS REIRA A Y] funsigned char. 4N
RN G SR (15, T DU R SN 24 ke B R 58 e BAR S R BURE 3 KA
AT LA I COR B IR P I 2220, (B SRARAE BRI R i (K R AT AR AR Gl ) 2l i

no Ej'IILi
Oy
| 401 rassheg

——

L5 renah

-

1.
loakirg Tur ¥, _——"InuwiiA andrmss.

aync b
oy
\X'/ nvelld s2rmand

check=um walid
razahved cammand

data black
1l yal vl

£

5

it B rendng
oreT R AtA dAeir ok
F0-4 HURFSA

TEAGIH, b DA R 26960046 5 505, ARk — A7 5 AR 2. 042ms . SR dRAE N
11. 059MHz, &7 I 1. 085us . FERFAN 1 W2 [HA7 960454 01, A A % (¥ I i)
RAFFSA. T I # 4T ISRAARAY :
B 0-1
// & UFSAIRAH &
ftdefine FSA INIT 0
#define FSA ADDRESS 1
#define FSA COMMAND 2
#define FSA DATASIZE 3
#define FSA DATA 4
#define FSA CHKSUM 5

[/ SAE S T
#define SYNC 0x33
#define CLOCK ADDR 0x43

/] NS

ftdefine CMD RESET 0x01
ftdefine CMD_TIMESYNC 0x02
#tdefine CMD TIMEREQ 0x03
ftdefine CMD DISPLAY 0x04
#define CMD_ACK 0xFF

#tdefine RECV_TIMEOUT 10 /* define the interbyte timeout */
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unsigned char
recv state=FSA INIT, /] AEPIRES
recv_timer=0, // BT
recv_chksum, /] ARAE R N R S AE
recv_ctr, //%Wﬁﬁ%ﬁgmﬁﬁ
recv_buf[35]; /] ARAE S B
unsigned char code valid cmd[256]={ // $(4H ¥k M4uiIa 25 %féﬁ
/] ARARRN AN, %B A

IR = = =R = = i e R e R e R e R e R e R e R e R = = R =
==l ehlellel=lN=lN=l el el e e RN R
(=N R e R N = TN = = = == R = R e R <= R = R = R
(=R e N N I =R = R e R e R e R = R <= B = R = R
(=N e R e R e N = RN = == R = R e e R B = == R == e
(= =R = e B =T =R = R e R e R e R = = = i = i = ]
(=R =R e R e = TR = =N = R == R = R e R <= R = R e R e
(=R e N e R I =R = R e R e R e R = R <= R = R == R e R e

/Hsskietokeookekolokskekoskskelokskeoloksoloksoiokskeiokskelokskeloiokeoiokeoiokskookokeloksketokskelokokeoiokekotokskok

IfE: serial int

ik 37 HAT I FSAs.
Z4: none.

i[9l nothing.

M none.

sefsiskskskokskekskekekskskoksksksekskskkokskskskskskskskekskskskskskeksioksksiokskskokskeksksketoksksksksksksiokskeskokskekoksk /

=l =l ehe el =l el el R el e e RNl

/] B

0)

SO L L L L L L, L L, L, e e
(=R R R N =N = =R = R e e R R = I R e R
SO L L L L L L L L L Ll e
==l ehelel=iN=iN=le oo Rl el RNl
SO L L L, L L L, L, e

void serial int(void) interrupt 4 {

unsigned char data c;
if ((testbit (TI)) {

}

if (_testbit (RD)) {
¢=SBUF;
switch (recv state)
case FSA INIT:

{

/] AEBURIEAESS

SO Lo L L L L L L L L L Lol e e

|

O O O O O O OO O O O O o o o o

// 00
// 10
// 20
// 30
// 40
// 50
// 60
// 10
// 80
// 90
// A0
// BO
// CO
// DO
// EO
// FO

OF
1F
2F
3F
4F
5F
6F
TF
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=RECV_TIMEOUT;

}

break;

case FSA DATASIZE:
recv_chksumt=c;
recv_buf[l]=c;

if (c) {

recv_ctr=2;

recv_state=FSA DATA;

} else {
recv_state=FSA CHKSUM;

}

recv_timer=RECV_TIMEOUT;

break;

case FSA DATA:
recv_chksumt=c;
recv_buf[recv_ctrl=c;

recv_ctrt+;

if ((recv_ctr-2)==recv buf[1])

/] RS

[/ BN ARG
// BKIAIBR N TA]

/] BCEPIIRHASE

/) AR

/) R hE

[/ BENT AR
// B KIS ) [ g

/] RAFRIR A

/] AR BAELG I B
// 1R IR A

// R BRI 18] 18] B

/] FETB R
VAR PN i
// Ko7 FSA

/) BN —RE
// ST A

/] RAE A

// VI TR] [E]

/] RIER TR
/] BB A

/] R EL
/WA i B
/) BB
[/ BN ARG

WAREIN ¢
/] BRI
/] DR
/] Bl
(/7 B s i 7

// H% Tdatasize
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recv_state=FSA CHECKSUM: /] B e e
}
recv timer=RECV TIMEOUT; // VEE A A
break;
case FSA CHECKSUM: /) A T
if (recv chksum==c) { /] RN R I
c=1; // HeRBEMEE T NEE S
switch (recv_buf[0]) { [/ FEFR AT
case CMD RESET: // AL B A0
break;
case CMD TIMESYNC: // BB B
break;
case CMD TIMEREQ: /] GRS
break;
case CMD DISPLAY: // Y7 ASCIT 135
break;
}
if (o) {
/] N
}
}
default:
recv_timer=0; // AL FSA
recv_state=FSA_INIT;
break;

}

}
}

FrigAT AR 78 73 SN T 1 0-4 T BT e s (RS A o 25 AR W b A Fig 2 AT AR R A
HER AR, 3 B2 RO A R 45 4

] PC[al 4% Hictfs S0 147 5, fl SR AT P T IR 25 R 7 e . I BB, [R]— I ZIPC H 25 A ik
AR, RSB OR MR B T XA R TN
YT ERIEHAR %, AT EHCHAR RN R Z X, R E N R R R IE T
TH AU AT S ASBUF I BCEASG Y . A SBUFS B — AN R 8 8 T K H:
RS A, Al TR AN S, ST IR B 3 5E R I R . R
J& AT TR AR IS S5 4
HFe 0-2
/)58 SAFE T T R
#tdefine SYNC 0x33
#define CLOCK ADDR 0x43

unsigned char
trans buf[7], /] ARAT i
trans ctr, // i&ﬁ%ﬁ[g%iﬂ
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trans_size, /] RIEEHR L
trans chksum; // R R
skl okl kool
Iifie: serial int
ik : BATHTIHFSAs
ZH: .
[Al: e
A
bkttt kkkkkkokokkkk /
void serial int(void) interrupt 4 {
unsigned char data c;
if (_testhit (TT)) { /] RIEH W
trans_ctr++; // BB R
if (trans ctr<trans size) { // EIEEHEKikscHe
if (trans ctr==(trans size-1)) { // BT
SBUF=trans_chksum;

} else {

SBUF=trans buf[trans ctr]; [/ RIE AT

trans chksumt=trans buf[trans ctr]; // 5 FR%% T

}

}
if ( testbit (RI)) {

¢=SBUF;
switch (recv_state) {
// BWFSAs
case FSA CHECKSUM: YVARE W L =]
if (recv chksum==c) { /] KSR
c=1; // MR R A EFE NEE S
switch (recv_buf[0]) {  // $}ATH%
case CMD_RESET: /) SR
break;
case CMD_TIMESYNC: // BRI B
break;
case CMD_TIMEREQ: // AR TE)
c=0;
break;
case CMD DISPLAY: // ok ASCIT {58
break;
}
if (e) { /] FELNE
trans_buf[0]=SYNC; // A58k

trans_buf[1]=CLOCK_ADDR;
trans_buf[2]=CMD ACK;
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trans_buf[3]=1;
trans buf[4]=recv buf[1];// #&[FIN (a2

trans ctr=0; [/ WEGMXIRE R A
trans size=6; // IS ILRIEEA T
SBUF=SYNC; /) RIBHLG
trans_chksum=SYNC; // WAL I
}

}

default:

recv_timer=0;
recv_state=FSA_ INIT;
break;
}
}
}
IR, A S TR TSRACRS 43 iy B, ARBS I o A S T AR /N o FHBSCRH: —FF,
R 7 A e AR A A o
ISRARJTAE I B R ZE I BRI R AN I8 4T o 3 2 b i 4 B BAT v] DU S v v F 1)
IRZ ). AT HH IR AR 25 A5 7 R I 28 o BT R 55 e — AR T A ESORf [R], B3 R A B
LSRR —HE, IXFEATAT— AN TR A 12 I T FR) I AN A ) — MR IR Al
X H I R AL BT DLAE h TR e e, (HE A IO BT ROZR B R b 80T, R IR iy
A HIPAT AL TR Z I E], AR AR A] A8 5 R LB P i . R IRPCIE — R AT FF45LCD
WoR, INERECE AT RE R AN AR I, DR WOREEE AR Z I E] . AR SRR R
girh, NAZATEAEAR NS, SR JE R AL ARIXE, FRATIAY, PCEFI#H
A 7 SR FE B E A RIET —AME R, o XA IR AN — A 2 FE A 22 n
X,
BT T BT R 25 R AT LURT BOARAHAL, AR Z AT A8l e e 2 e, it
5 L3 5 — AN B ph DX I B G X A bR AL, LLRTAE B IR 45 RE P (1 iy A AT AR A
ARG B DR B, 24 R A DU B 58 — NG b X v AT Eils i F % D e B . R
A& B TSRARAS
H% 0-3
/] SRS
#tdefine FSA INIT
#tdefine FSA ADDRESS
#tdefine FSA COMMAND
#tdefine FSA DATASIZE
ftdefine FSA DATA
ftdefine FSA CHKSUM

Ol W NN = O

/] MG TR
#define SYNC 0x33
#define CLOCK ADDR 0x43

[/ XA H
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#define CMD RESET  0x01
#define CMD_TIMESYNC 0x02
#define CMD_TIMEREQ 0x03
#define CMD_DISPLAY 0x04
ttdefine CMD ACK 0xFF
tdefine RECV_TIMEOUT 10 /& SC715 [a] ¥y dpe S [B] [R] B */

unsigned char
recv_state=FSA_INIT, // J{AEPRES

recv timer=0, // IS Ta) Ta) R T4k
recv_chksum, // N (AR 56 1
recv size, /) I
recv _ctr // Bng X FREr
recv_buf[35]; /] N E R O X

unsigned char

trans buf[7], // AR g X

trans ctr, // B B R

trans size, // B

trans_chksum; /7 i AR AR R
unsigned char code valid emd[256]1={ // w4 A\ v 200k 1
o, 1 1, 1, 1, 0, 0, 0, 0, 0, 0, O, O, 0, O, O, // 00 - OF
0, 0, 000000000, 0h0 000, 0b 0,0 00 0b00, 0, //10-1F
0, 0, 000000000, 0h0 000b0 000, 00 000,00, //20-2F
0, 0, 00 00 00000, 0h0 000, 00 000,00,0,0 //3-3F
0, 0, 0000 00000, 0h0 000b0 00 0,0 00 0,0, 0 // 40~ 4F
0, 0, 00 00 00000, 00 000b0 0000 00 00 0,0 00 //50-5F
0, 0, 00 0,0 0, 000000000, 0b0 0,0 000,00, //60-6F
0, 0, 0,0 0,0 0, 0, 0, O, 0,0 0, 0O, 0, 0, 00 0, 0, //70-7TF
0, 0, 00 00 0, 000000000, 0b0,00h0 000, 0b // 80~ 8F
0, 0, 00 00 0,0 000,000 000, 0b00,00, 0 0,0 //9 -9F
0, 0, 000000000, 00 000,00, 00 0,0, // A0~ AF
0, o, 00 00 0,0 000, 00 000, 0b0 0,0 0b0 000, 00 //B0-BF
0, 0, 00 0000000, 0,0 000h0 000, 0,0 000,000 //CO-CF
0, 0, 00 00 00000, 0,0 000, 0h0 0,000 0,0 //D0-DF
0, 0, 000000000, 0,0 000, 000,00 0,0, 0, //E0-EF
0, 0, 000000000, 0,0 000, 0b 0,0 00 000, 0,0 //F0-FF
}

[kl ikt ok
IhfE: serial int

ik . ZATHRATH FSAs.

ZH: .
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el g
e G
sk ek ook ok /
void serial int(void) interrupt 4 {
unsigned char data c;
if (_testbit (TT)) { //
trans ctr++; // X FRE N1
if (trans ctr<trans size) { // IR EEHHcHe
if (trans_ctr==(trans size-1)) { // ®WiHIE% 7T
SBUF=trans_chksum;
} else {
SBUF=trans buf[trans ctr]; // HitH4uren
trans chksumt=trans buf[trans ctr]; // uSFis 7

}

}
if ( testbit (RI)) {
c¢=SBUF;
switch (recv state) {
case FSA INIT:
if (c==SYNC) { /) L
recv_state=FSA ADDRESS; // F—/MIRE
recv_timer=RECV_TIMEOUT;
recv_chksum=SYNC;
}
break;
case FSA ADDRESS:
if (c==CLOCK_ADDR) { // 4fitahl:
recv_state=FSA COMMAND;
recv_timer=RECV_TIMEOUT;
recv_chksumt=c;
}oelse { // ARGNENT
recv state=FSA INIT: // R[p[HIJUEIRAS
recv_timer=0;
}
break;
case FSA COMMAND:
if (lvalid cmdlc]) { //
recv_state=FSA INIT; /
recv_timer=0;
} else {
recv_state=FSA DATASIZE;

recv_chksumt=c;
recv_buf[0]=c; /] sTRAFfT %
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recv_timer=RECV_TIMEOUT;
}
break;
case FSA DATASIZE: /] TN
recv_chksumt=c;
recv_buf[1l]=c;
if (e) { /] R
recv_ctr=2;
recv_state=FSA DATA;
} else {
recv_state=FSA_ CHKSUM;
}
recv_timer=RECV_TIMEOUT;
break;
case FSA DATA: // zHU¥d
recv_chksumt=c;
recv_buflrecv ctrl=c; // 1RAEEHE

recv_ctr++;

if ((recv ctr-2)==recv buf[1]) { //ZiER ke

recv_state=FSA CHECKSUM;

recv_timer=RECV_TIMEOUT;
break;
case FSA CHECKSUM: // reading in checksum
if (recv_chksum==c) { // K57 15A%% IEH
memcpy (msg_buf, recv buf, recv buf[1]+2);
msg_buf valid=1;
}
default: //8EA7
recv_timer=0;
recv_state=FSA INIT;
break;

BUAE TSR G157 73 A A Bt A ] 22 b DRI B o i & (AT ARS8 T g

Berh i BRI . NI ZIh RS BN ERE AR .
FR 0-4

/sskskskekeksiekeoksekskskelokskeloiskeeiokseiskskelokskeloksketoiskeloiokeoiokskelokskelokskekokskeloksketokokskotokskok

Function: execute_cmd
Description: #v4HAT
Parameters: JG.
Returns: .

Side Effects: L.
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soksksoksokskskskoksk ks ksl kskkatk okl sk ok ok sk ok skdokskkosk skt sok ook ok /
void execute cmd(void) {

bit need ack=1;

switch (recv buf[0])

case CMD_RESET: /] AL
EA=0; // %1k
curtime. sec=curtime. min=curtime. hour=0;
timeholder=curtime;
EA=1; // JFI8Ch W
break;

case CMD_TIMESYNC: // %} a]
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:  // 4R W]
trans_buf[0]=SYNC;
trans_buf[1]=CLOCK ADDR;
trans_buf[2]=CMD_TIMEREQ; // &% 4 HiH (]
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; // RIES/NTFIY
need ack=0;
break;

case CMD_DISPLAY: // %75 ASCIT
recv_buf[34]=0; // fEFFFH IR G RE DM AR UL R PR
printf ("\xFF%s”, &recv bufl2]): // BT
display time=100;
break;

}

if (need ack) { // #SLNZME
trans_buf[0]=SYNC;
trans_buf[1]=CLOCK_ADDR;
trans buf[2]=CMD ACK;
trans buf[3]=1;
trans bufl[4]=recv buf[0];
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trans_ctr=0; // KRIEEHIRES
trans size=6;
1
SBUF=SYNC;  // FFUfiki%
trans_chksum=SYNC; // R
[kl kol kool ko
Function: FFfEF
Description: #JAAHL8051, AHfHEAH N ) i, HEAZS R
B N R 2 AT 15 2B AT i A B R o
Parameters: JG.
Returns: .
shkkkkk kbl kool ok k /

void main(void) {

disp init(); /] WIEEH IR
TMOD=0x21 ; // TERTERO16AIAE, ERf2%1
/] PR R A
TCON=0x55 // TF)A e 3%
TH1=0xFD; // TEW 2R TR 9600
SCON=0x50; // AT PR L
IE=0x92; // g e I 20 K
for (;;) {
if (_testbit (msg buf valid)) { // H¥ABHKIEE
execute cmd() ; /) PATRR A

1
if (disp _update) {
disp_time(); // EH BTN
}
PCON=0x01; [/ HEANT R
}
}
AR AR A AT S A SR SR A R B, A e N T S IR Sl ) TR i R
o EE, RO RIPCZ R 8 ARG L ds, TR A L MR L HUT HE iM% . A
AN, HIRZREMTEIL PR A E L2, F IR e i B AT B N

3 EIEETI/0

U T BT 0 2R G856 A 4 o 300 140 7 ) APCOR IR FR AT A 5 R AR RF R I A2 1 6] B g
N BRI e . B RGN UCAPCIELEN T A # ] P 8: FnEdis, i LAAN
PAREGERE . T, Wik N ET805 LI R G . XA HLE 1) T AE AR EEPC
R S, XANHRMERRN RGNt . REMHERGRKE I, FORKIN SRS
AR,
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Lisar Interface
(PG bazad)

sarkal data

Syatem
Mpnitor

zafal dala saiia Jdala
from meagter b maatar

Chack Device 1 oo Dhavics n

KO-5 Brif AT 4%
DR AT E R AT ), HBRF R 28, RGP NPT S PHEAEAT 11, 059MHz
e, HRAT DRI G RS, XM FIPCIE BRI T 75 B o RS ) FE B AN TR 2 T
L

Leoo FEFF

O A_| Y e—

COM-_aur

0-6 80511F A i Mas

IRl 4y A FNIL 805 1 AH I, UART A AR AR2BEATIAS . P18 $11345593. T5baud. K
ERFAS P IIT ) 4931, 829us (ARRN30MN 54 JEHD,  MiEds K 9600, ff K ik — >
WTFEEL Odmso PR RERSM4EHE T, #FZ M DR E), gk Errsgz A
At . 8OB1MHAT I LA 2, — ARG, 8RN, — MRA, — M1k
V7o A AbPRARER S HT I R B I, RO R A T . RS S B B X A S
i, EERBULF &M, B8 BERFRDEAY, R BAUEN . 5 A5 B3
EETIREALBATE R U BRI LI, P2 2R A= b

DR R B AR I S T ARK IR iy, PRI SR AT B R B BTl . MR B A7
Pr AT T R BT, FE AR A g R A AR B BA S R

A6 SCRRT b 1) 2 R P o B B AT T A A 7, e I 2RO R = AR ke R, AN
Hee g, FATAT LA e R REAN -5 2 (A1 R I R] (AT BRI, A BRI B AN I B 1 5545
Y% 0-5
/) BT E
#define SYNC 0x33
#tdefine CLOCK ADDR 0x43
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// i

#tdefine CMD RESET 0x01
#tdefine CMD TIMESYNC 0x02
#tdefine CMD TIMEREQ 0x03
ttdefine CMD DISPLAY 0x04
ftdefine CMD_ACK 0xFF

/T AL d K 18] 18] [ 12841 4 Ja 39

#define TO VAL 0x80
unsigned char data recv_chksum, /) Y
recv buf[35]; /] ENE

unsigned char trans buf[7], // g

trans ctr, //ﬁﬁﬁﬁ%ﬁgﬁﬁ

trans size, /] EH A

trans_chksum; // R
unsigned char code
o, 1 1, 1, 1, 0, 0, 0, 0, 0, O, 0, O, 0, O, O, // 00 - OF
0, 0, 00 00 00000, 0,0 000b0 00000, 0,b6 0,00 //10-1F
0, 0, 000000000, 0,0 000, 000,000 0b00,0 00 //20-2F
0, 0, 000000000, 0,0 000b0 000,000 0000 00 //30-3F
0, 0, 000,00 0 00 0,00 0, 0,0 0,0, // 40~ 4F
0, 0, 0000 000,00 000 0, 0,0 0,0, 0, //50~05F
0, 0, 000000000, O0h0 0000000, 00 000,00, //60-6F
0, 0, 0000 0,00h00,0 00000, 0b 0,0 00 0b00,0 00 //70 —7TF
0, 0, 00 00 00000, 0,0 000,0 00 0,0 00 000,00, //80-8F
0, 0, 00 00 0,0 000b0 00 000, 00 000,00, 0,0, //9 - 9F
0, 0, 00 0,0 0,0 000000000, 00 000,00 0,0, // A0~ AF
0, 0, 00 0,0 0, 0,0 0,b 00 00 00000, 00 000, 0,b//B0-BF
0, o, 0, 0, 0, O, O, O, O, O, O, O, O, O, O, O, // CO — CF
0, o, 00 00 0,0 000,000 000, 00000, 000,00, //D0-DF
0, 0, 00 00 0,0 0000 00 000, 0h0000,00,0 0 //E0-EF
0, 0, 00 0000000, 0,0 0000000, 0,0 000,000 //F0-FF
}

/dkdoksskersoksoksokeskeeoksoksskesokokokekskeksokokskeksoksoksoksokeeoksoksokeksoksok ok
Function: ser xmit

Description: AbFH AT 5 P

Parameters: none

Returns: nothing.

Side Effects: none
seksfeksoksiokesoksoksoksiokeeoksoksoksokokoksoksskeksoksoksokeskoksoksoksioksiekeksoksoksokoksoksokskok /

void ser xmit(void) {

trans_ctr++; // B gErh X eEr
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if (trans ctr<{trans size) { /) Bl Rk
if (trans ctr==(trans size-1)) { // KEKKFI
SBUF=trans chksum;
} else {
SBUF=trans buf[trans ctr]; /] RIE R
trans chksum+=trans buf[trans ctr]; // WK% 7T
1

}

/*********>|<>l<>l<>l<>l<****>l<>l<*********************************************
Function: push _msg
Description: H&4a7%HE NBAS
Parameters: none
Returns: nothing.
Side Effects: none
sekdokokeiokeksokokokskskekoksokaskekokokokskskoksokoksokeksoksokokekskeksoksokaokoksokdokdokokok /
void push msg(void) {
memepy (msg buf, recv buf, recv buf[1]+2);
msg buf valid=1; [/ B EPEER
recv_chksum=SYNC+CLOCK ADDR;
}
/dekdeksskesoksoksokeskeeoksoksskesiokokokeskeksoksokskeksoksoksokeskesoksoksokesoksoksokekokok
Function: execute cmd
Description: AT AR ZELKHIdr4
Parameters: none
Returns: nothing.
Side Effects: none
***********>I<>l<***>|<**>l<>l<********************************************/
void execute cmd(void) {
bit need ack=1;
switch (recv buf[1])
case CMD_RESET:  // SA7iod
EA=0; // SECSIT )2 A 1 v
curtime. sec=curtime. min=curtime. hour=0;
timeholder=curtime;
EA=1;
break;
case CMD_TIMESYNC: // BB Bh
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 I T
trans buf[0]=SYNC;
trans buf[1]=CLOCK ADDR;
trans buf[2]=CMD TIMEREQ;
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; // —3E8hL
need ack=0;
break;
case CMD DISPLAY: /) SR ASCIT 544
recv buf[34]=0;
printf ("\xFF%s”, &recv bufl2]): // BT

display time=100; [/ WCE BRI TE) A 5 b
break;

}

if (need ack) { VAR RYAIVE=SEPSN

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; /) —IRIEEA T
}
SBUF=SYNC; /] RAEF AT
trans_chksum=SYNC; // WIS 56 -

}

/dsksdskeskeksokokokekskekoksokekkekokokskokekekokokeksokoksoksokeksoksoksokeksoksokskokekokokk
Function: main
Description: ERFMINI, HILH1E8051, W HE HHT,
AR, BRI S SR T
L RT7N
Parameters: None
Returns: Nothing.
****>|<>|<>X<>l<>l<*>l<>l<>l<******>l<>k>l<**>l<******>k>l<>l<>|<>I<>I<**>I<>I<***********************/
void main(void) {
disp init(); // WE BN
TH1=TO_VAL; // BEE WA A
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TMOD=0x21; // GBI UA8AAE

// TEWF 204 1647 A5,
TCON=0x15;
SCON=0xBO0; // UARTHZ2
IE=0x92; // AFRE HRAT DR I g v
for (;;) A

if (_testbit (msg buf valid))

execute cmd () ;
1
if (disp update) {
disp time (); // WA
}
PCON=0x01; [/ BTN

e h}'lll
k.vuk [
A3 redaived ) oy a.rc;gr;; +3H recaived
43H)
Irrlnrg far
mnTn'lnl:

lmklnnfw rrvalld acdreas
ayni bivte cr byl imed out
[33H
nuglld semmard
-:rbrlatrne-:l out N
[T ) walid
1 \{@\mumm aue Ll:.'Lu Ui wd ol anman u
idala Ml.‘mh
\ 1wl gl u.urplél.l:
bddrfl “ar ey
deils hieck
chechsum - e
_H"-F---
— . _o-"'-'-'-'-'-

wala L
comp Ele

KI0-7 BriIFSA

TR B AR LU T B JoAh, A B ER AT A A v W ) A QA B 1 R AT v B T 25
JF . DIRERREL push message $EAEZISRAFA, et H BT #5 D12 A1 v 4 DL S5 A
o AN X O AR A LA T BRI ., TP TRR P I R S LA 2 T B T T R s 2 H]
OB, UTISLER W, K IHAHCK Hser xmit ik F—ANFEN . ENEERI,
R REAS 05 2 [ AH B R I TR AR R, I A Sk dm S

I T A Y G G 5 AR B TSRIPFE, ¥ 7 7 I i OB AE FH K Ay B AN B2 A0 15 1) g 1sf )
(PIE T, Wi i 28 Y, U I ERBOE R 1k, FSARIBIAIARIRAS, Wikl o-7. kS Jo i
ISR o

FHIC Gk g S AR LRAIE T A2 R ARG K 25 R B8« UARTERE2 T, AT
2 [ TE] B PRI TR AR A CAS B304 454 I ) o W SRR E M SBUF HP s BRCBGHE wip FH 25 1781 30
MEL M, ARt E R T —N70, KA RS AR D i & A,

YK 0-6

EXTRN DATA (recv chksum) ; FHSRAZH S A\ Eds
EXTRN DATA (recv_buf) ;AT AN E s
EXTRN CODE (ser xmit) ; ALHR IR K

EXTRN CODE (valid emd) ; HUT®H2
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EXTRN CODE (push msg) ; fEE R DLRIBA A R
SYNC EQU  33H
CLK ADDR EQU  43H
CSEG AT 23H
ORG  23H

LJMP  SER_INTR ; &S FE T
PUBLIC  SER INTR
?PR?SER INTR?SER INTR  SEGMENT CODE

RSEG ?PR?SER INTR?SER INTR

s sekekseksoksskeiekekeoksoksokeksekoksokeksoksoksokskekeksoksoksiokekseksoksoksiekskeoksokskskoksoksokskokok
: Function: readnext

; Description: MEFATHTRAESN, 1 GBI E AL A AR

: Parameters: none

; Returns: SZEXAIEHEHCAROFTHE ) (1)l rh

: Side Effects: none.

- sekkekoksskekkekiokokekekekokeskoksokokokekokokokeskekoksoksokekokokokeksoksdoksdokekskok

readnext: CLR C =175 3 [E1) AT VA
MOV TL1, THI1 s AT TR g Ik ) (] B o B 8%
SETB TRI
RN WAIT: JBC RI, RN EXIT o WR RD B, BWE—AST
JBC TF1, RN TO s SEARE I TR 2 A i
RN TO: SETB C R VAN Iy R VA
CLR TRI
RET
RN EXIT: MOV A, SBUF
CLR TRI
RET

s sekkeekeoksokekekskeekokskokskekekeokskokekseksoksokskeksksoksokskskekeekseksokskekekseksokskskoksoksokskokok
; Function: SER INTR

: Description: 8051 [JEE4T I kT

; Parameters: none

: Returns: nothing

; Side Effects: none.

s seksfekskekskekokeekekekekkokeokseksekskekokskokseksekskekokskeksokskekskokokoksekskokekkokoksekskekskekokekokekek
SER_INTR: JBC RI, RECV_INT ; J&75/& ik

CHK_XMIT: JBC TI, XMIT_INT ; J&75J& K% ik

RETI
XMIT_INT: LCALL ser xmit
RETI
L AR HER b R R 22 D
;B S 1 RS BOAR
A
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CHK_XMIT3:

CHK_XMIT2:
CHK_XMIT1:

RECV_INT:

RECV_DATA:

RECV_CHK:

POP DPL

POP DPH

POP  OOH

POP  ACC

SETB SM2

JMP  CHK XMIT P S HERR S RS A3 v

PUSH ACC

MOV A, SBUF s ORAF R s

CJNE A, #SYNC, CHK XMIT1 ; 4nSASZ [R5y
; WGE Y ESRE

CLR SM2 ;I SRR AT AL

PUSH 00H

MOV RO, #recv buf s RGP IX 1) 3RS ARO

CALL readnext DO NN

JC  CHK XMIT2 ; E g

CINE A, #CLK ADDR, CHK XMIT2 ; — & EifffHhsil

CALL readnext

JC CHK XMIT2

PUSH DPH

PUSH DPL

MOV DPTR, #valid cmd s BN AT A R

MOVC A, @A+DPTR s AT E A A

JZ  CHK XMIT3 ; WEARR P
;WA AER

MOV @RO, A ; RAE 2N

ADD A, recv_chksum LRV L e i

MOV recv_chksum, A

INC RO ; B EREiRE

CALL readnext A AR5

JC  CHK XMIT3

MOV @RO, A s ORAE R

ADD A, recv_chksum

MOV  recv chksum, A

MOV A, @RO WSRO0, FR

L X VA

JZ  RECV_CHK

MOV DPL, A s RAETFEL ARG

INC RO ; BahiRgt

CALL readnext

JC  CHK XMIT3

ADD A, recv_chksum

MOV recv_chksum, A

DJNZ DPL, RECV DATA TR I A B

CALL readnext
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JC  CHK XMIT3

CJNE A, recv chksum, CHK XMIT3 ; fU%idEa 2k
CALL push msg ;B A, ONBAS
JMP CHK XMIT3

END

Mg, LFdEd . AT, AW A RS I )36 AT B E_readnext . XA
INRESEAS R —ANFAT, 0 SRR R I Tk L P35 AT JC AR AL o R 1 7 1 BN N
o A AR AL AT RE SN P AR R AR R readnextiR [FICRLE, BUIE H
B B R o SIS RR PIEE, AT R AT R A A, W R e A
FPIEHy, RN RGP

FEEXANENRGEH, IR VR0 MBE . X B okil, DO B b BB, P
PIOEfE il ety o, X BRI AR, Wi RAE LR & A< P A fE
BATIAS, SRR T oPoR. &, BATRIHBAEBCA BRI AT E ARG, W

] 3B G i 5
4 Eif

ARFEAH T U AES05 LKA 2 18], 8051F1PCZ [A)BEAT T A% [ i B eB AT B2 . PCIKI%
AR5, AH AT PLSEBOXAS TAE, SRR EE S N e B IRS-2328: 1, FIRZ LI 0
&, fBNational SemiconductorA ][ fras, W CAEATHEE W, F—3, kAl
FETE LEIAE IR 2416, AU UARTHEAT 450 A5 e vk WERAR I R G i AT K IfE
P, KX AR IO R
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FI\E 8051 HIMLZILIT

1 EG&HTIRA

BT A AT R G T P Tl B e B ALk B s b, SRR 32 T
SORME, WALERE B PC. POREE W MIA s My & 45 AT IR R 2 (RETLas),
e ARG IR [FIPCHT A5 ZLM A . ARG S APCZ I RE R M M e 46 5 R SE A
SR —FE, HAPEA. 55—, PCHIARILHTA AT, ARSI
HeAr e BRI A& R ATIEAG . S5, POMEFARIEIIRS-232 R AT E Pl . IXFER S
AU ASHE B AE AT T IR N PCARE ISR (55 4 9600 (1 1O A5 4 Hiedfi, X0 B K Ui it
APk, PR IR AR A B

X ARG AL A AR T DURHU R 59, S T i RS-23228 R UARTHE 11, 24
AR A SR N, e E APl SR R E R B HIS05 THJUARTHE 1, IXAME 1
[F I Ay P A S S MR 10 ANt 26 SR AP A5 AR 55 o — JBOR UL, TR A DS R, P gl
A N ISR Pk, BERIXAE L T AMBUARTE 1, AR e 2412V
s o

SR, B R A B AR A T Rk P BRI R R, (AN
B ARG IEANE RN BE TR, FAGRBNPCRIZRIHE. BT
BB RGO, PCAZRBE RS UM R G AL S A BEMGT BRI Dl o BT R A8 i %k
i, RIS ZR GE ML ) FR AT P R UK PRAIEPCAT foe i AR S5 2, 24 R LS AT FE AN
M AEAEI, R AERRLBPCARIE R IO HE . B T o2 sh AT T A5 A A by okl
IS AIPC, B IBAEAN, R GEMLES (BT a2 T TR, B OR [A)— I 1) A LR —A
B AL . RSP BT W 0-1.

| -

— ]

SLAVT OUT | —

R
o _%:::D
Br. Ik a:f_i_ . [}_c | —
62258
20K
| ra
FL_OLT o
- "‘-‘,‘l \H

Klo-1 SHHATH
F G0 WA 38 (0 B 1 B AT v T R 25 R 3 B M PC R B S R 5 1, R FH TR e R R A
9600, XA ] LA S 8T Y I B R AR RS o A T fRj B, FRATTIRPCRI RS IS M 35 1%
SESTEAFER F [FIRE A A X
AT IR S FEF M0G0 S — & B . S8 AL FH ) Rl B3 AT v T AR 45 R vh 32l
KOl 77 R AL T o 24 HR AT 1 B0 2 9600, e RS2 d b T ER BN I . —/NBIE
G A 1N HR BT i MR b R 07 e s T R AT A M BEAR T o 2 i 2R BH HR AT 1A R N A
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96000, HATHCHRS MIFET, XI, REIRZ N TSNS W . 3R
IV A 300KH, U FHYC 2w 5 AL B 7
PR AZIEAT, TG AR AN 2 v A (s, DR RS 755 ) (1) INF ) [ B AS 2 304
A HBERER 96001,  AEAN T (] (1) I TR) 1) g LK, B DA B X sl g =X
R AR B AR, LR I S S IR T .
FZe 0-1
/Hkkkkk kbbbl ko
Function: ser 9600
Description: AT HIVARFFE K96000T, i FHiZEICFE 7
Parameters: JG.
Returns: f.
Side Effects: L.
*****************************************************************/
void ser 9600 (void) {
if (_testbit (TI)) {
ser xmit();
}
if (_testbit (RD)) {

ser recv();

/] R ROR A B Y

/7 A PR

}

/sskssokskokskoksk okl skl sksksokksokaksokskoksk kol skkoksk sk sk ok ko
Function: ser recv
Description: 445 A9600/T, 7 Ff ik 45 Fe e b Bl st
Parameters: JG.
Returns: ..
Side Effects: L.
*****************************************************************/
void ser recv(void) {
unsigned char c,
¢=SBUF;
switch (recv state) {
case FSA INIT:
if (c==SYNC) f{

temp;

/AR
/) R ERD 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;

[/ ERE
// B K T B I ]
// WA

// Ak

// Wkt
/R ANIRE
// ORI 1] [ g
/] YRS
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} else { /] BAEA LTI B )
recv state=FSA INIT; // I EIGIRAS
recv_timeout=0;

}

break;
case FSA_COMMAND: // R T
if (Ivalid cmd[c]) { /) AT REE
recv_state=FSA_INIT; // AT
recv_timeout=0;
} else {
recv_state=FSA DATASIZE; /] A
recv_chksum+=c; /) SR
recv_buf[0]=c; /] PRI 2
recv_timeout=RECV TIMEOUT; // #mKISFA][A]FE
}
break;
case FSA_DATASIZE: /) TR
recv_chksumt=c;
recv_buf[l]=c; /] BRAEETHL
if (c) { /] RATEEE
recv _ctr=2; [/ WEREMIX
recv_state=FSA DATA; // #HEANBWCEIRINGS
Jelse {
recv_state=FSA CHKSUM; // #EAREIRZS
}
recv_timeout=RECV_TIMEOUT;
break;
case FSA DATA: // ST
recv_chksum+=c;
recv _buflrecv ctrl=c; // ARFE A save data byte
recv_ctrtt; /) G IX S e X e

if ((recv_ctr-2)==recv_buf[1]) { // F¥artmElesE
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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}

skl okl kool ko
Function: ser xmit
Description: Ab¥EHAT KL
Parameters: .
Returns: L.
Side Effects: .
Tkttt kkkkkkokokkkk /
void ser xmit(void) {
trans_ctr++; // R gz P X R EE N1
/] B AR % e R
if (trans ctr < ser_ queue[XMIT QUEUE]
.entry[ser queue[XMIT QUEUE]. head].size) {
// B JE RIE R T
if (trans ctr == (ser queue[XMIT QUEUE]
.entry[ser queue[XMIT QUEUE]. head]
.size-1)) {
SBUF=trans chksum;
} else {
/] ORI
SBUF=ser_queue [XMIT QUEUE]
.entry[ser queue[XMIT QUEUE].head]. buf[trans ctr];
/) HFTR
trans_chksumt=ser queue[XMIT QUEUE]
.entry[ser queue[XMIT QUEUE]. head]
.buf[trans ctr];

}oelse { /] B RAL5E e
/] WMREA N
/] BRRE
if (!ser queue[XMIT QUEUE]
.entry[ser queue[XMIT QUEUE]. head].retries) {
if (queue pop (XMIT QUEUE)) { // S T A
check stat();
1
} else {
xmit_timeout=XMIT_TIMEOUT; /[ VN A ] TR %

AL e AT R WA PRV SRR I R
5% 0-2
. U440 SERINTR. A51

117


http://www.ic-cn.com.cn

WWW.IC-Ch.com.cn

Fax:38730925

MRS R PR A PR A E] Tel: (020) 38730916 38730917 38730976 38730977

EXTRN DATA (uart mode) : 5 SCON i
EXTRN BIT (baud 9600) s BREEN 96001 E AT
EXTRN DATA (recv_chksum) s PR B AR S AE
EXTRN DATA (recv_buf) s AR N E R
EXTRN CODE (ser xmit) s ACER AT RIS T W AR T
EXTRN CODE (valid_ cmd) s P AT A TR AR A
EXTRN CODE (push msg) s FESERE I BN B A
EXTRN CODE (ser 9600) s AbERASIH AR AT
SYNC EQU 33H b 2= 1]
SM_ADDR EQU 40H K e 8
CSEG AT 23H

ORG 23H

LJMP SER_INTR
PUBLIC SER _INTR
?PR?SER_INTR?SER_INTR SEGMENT CODE
RSEG ?PR?SER_INTR?SER_INTR
skl koo kool kklokkook
; Function: readnext
; Description: MHATHHEEA—ANFTT
; returns. BJ[AJ H B AT AR AT
: Parameters: .
. Returns: ROFTIE mHuhl ;N 53
; Side Effects: L.
D D T

readnext: CLR C ; clear the return flag

MOV TL1, THI ;TN R] (AT R 5 B 4
SETB TRI1 s JFaGE N
RN WAIT: JBC RI, RN EXIT ; Z&#pBaliiss
JBC TF1, RN TO ;IS T [ 8 it
RN TO: SETB C ; IR, EALPREAT
CLR TR1 R At e
RET
RN EXIT: MOV A, SBUF
CLR TR1
RET

skl kool kool ko
; Function: SER_INTR
; Description: 8051 4T I Wi AR &L
; Parameters: I.
; Returns: JG.
; Side Effects: .
;skeiskesiorseiekekokeskokskeskeskokekoiekeskokskokskeiskeskokekoiskeskokskorskeiekskokekeiskeskokskorskoiokeskokekeskskokskorskokokskok
SER INTR: JNB  baud 9600, FAST ISR ; iEFEIEAAHIAFEEFE

LCALL ser 9600

118


http://www.ic-cn.com.cn

WWW.IC-Ch.com.cn

WA R PLE A PR A E] Tel: (020) 38730916 38730917 38730976 38730977  Fax:38730925
RETI
FAST ISR: JBC RI, RECV INT s b
CHK XMIT: JBC TI, XMIT INT s RILFT
RETI
XMIT INT: LCALL ser xmit ; ALER R 1% K
RETI
s FR YR N HERE R
B2, BRI I
o FHN PR A
CHK XMIT3: POP DPL
POP DPH
CHK XMIT2: POP 0OH
CHK XMIT1: POP ACC
MOV SCON, uart mode s PRI AR AL
JMP CHK XMIT
RECV INT: PUSH ACC - YIIE S QIeR A€
MOV A, SBUF s RN B
CJNE A, #SYNC, CHK XMITI ;WA E RPN
;AR B
PUSH 00H ; TR1FRO
MOV RO, #recv buf o FEBRIACZE P X b Y FE AR A ZERO
CALL readnext ;BN
CJNE A, #SM ADDR, CHK XMIT2 ; —i&4jemfshidtht
CLR SM2 2 XA
CALL readnext | N
PUSH DPH . {#4% DPTR
PUSH DPL
MOV DPTR, #valid cmd  ERHN AT 2 AU

MOVC A, @A+DPTR
JZ  CHK_XMIT3

MOV
ADD
MOV recv_chksum, A
INC RO

CALL readnext

MOV @RO, A

ADD A, recv_chksum
MOV
MOV

@RO, A

A, recv_chksum

recv_chksum, A
A, @RO
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JZ RECV_CHK
MOV DPL, A D WCE TR
RECV DATA: INC RO  RPPDXFRER L

CALL readnext
ADD A, recv_chksum
MOV recv_chksum, A

DJNZ DPL, RECV DATA s B
RECV CHK: CALL readnext A L At
CJNE A, recv_chksum, CHK XMIT3 ; felit$ds 275 Ef
LCALL push _msg s RSB IR A

s EEAR R A BN

JMP CHK XMIT3
END
ARG M PAT AT N B R R . b 23— e RS, KRGS nE
WM. IRl — 21, 4 F S 2 mT AR R AL i }%éﬁ”k%m%%*%%uﬁﬁit$néﬁ
—ANHRAT N Z R A, ), SEEEE AR AN BN I SR FR AT e
FIF 0-3
skl kool kRl okkokok ok
Function: system tick
Description: &R0 W IRSSHE, AE50ms H T —IR.
FEHP TR, O IS B 5 5 I (1) ) R R 4L
AT
Parameters: G
Returns: .
**********>l<>l<>l<****************************************************/
void system tick (void) interrupt 1 {
TRO=0; // A b E R A
THO=RELOAD HIGH;  // HEXewi4%
TLO=RELOAD LOW,

TRO=1; // TR
if (poll_time) { // B HIHEENZS:
poll time——;

if (Ipoll time) {
poll time=POLL RATE;
start poll(); // FRUG A

}
if (xmit timeout) { // 7EAIEBAF S5 TR B
/] RETRIEEMCE N
xmit_timeout——;
if('xmit_timeout) { // HiR
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) {
// BERRIE T 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; /) P FRE R M SN
/] W RIE L
trans_size=ser queue[XMIT QUEUE]
.entry[ser queue[XMIT QUEUE]. head]. size;
// BRI AR
trans chksum=ser queue[XMIT QUEUE]
.entry[ser queue[XMIT QUEUE]. head]
. buf[0];
} else { // WL IRECNO,
VPE SO ESYRRZY (52 Pratcs
if (queue pop (XMIT QUEUE)) { //#&FRiZiE S
/] RETRIEAT R AL ER T R
// BN B LA 34T
// AL B I UARTAS A
/7 AHTUART (PR X —FF B ORI
// WAZI AT A% FHUART
check stat(); // TR R %
} else | // B UARTH R
// MPCHERE s
TH1=T09600 VAL;

TR1=0;
TL1=TH1; // B, UARTL) A5 1EH#)
// B R A
TF1=0;
TR1=1;
baud_9600-1;
P1=0x09; // S PC 1/0
}
}
}
}
if (recv_timeout) { // RS EZAC ) I s ] v
recv_timeout——;
if (lrecv_timeout) { // L RIBFETE. .
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recv_state=FSA_INIT; // FEFTEAL FSA
check stat();
1
}
}
[kl kbl kol
Function: start poll
Description: X} FR 8 M As A1 A f) B 77 B0V 8 2 N & I% BA A
Parameters: JG.
Returns: .
*****************************************************************/
void start poll (void) {
unsigned char i, temp;
/] AR AN — AN R
for (i=0; i<NUM_SLAVES; i++) {
temp=queue push (XMIT QUEUE);  // #3EIB\FI CEFa%l
if (temp!=0xFF) { /] AHEX SRR
// EESLTH R
memepy (ser queue [XMIT QUEUE]. entry[temp]. buf,
slave buf[i],
slave buf[i][3]+4) ;
/] BCETHE RN
ser_queue[XMIT QUEUE]. entry[temp]. size=slave buf[i][3]+5;
// MR ERIKECN3
ser_queue[XMIT QUEUE]. entry[temp]. retries=3;
// BCE BTG
ser_queue[XMIT QUEUE]. entry[temp]. uart mode=BAUD 300K;
/) WEMEBRE
ser queue[XMIT QUEUE]. entry[temp]. status=STAT WAITING;
1
1
check stat(); VA N WE D VTV
// TFE A FUART
}
FEWRA AT BRI PR 7o 28 1. ZEDRER N 9600, 5 g L1 4
AT CPPRE R R AR A o W71 2 ) (1 F ] i) B85 o B 8% O 7= A IR I bl U155 7E 300K %
FRaiaUT, g I DR 15 Tl R I T Te) B o A5 o I LR S F R M R AT )
R AR, DAZIAF A0 ) O s I A LI E R (. IR B — i, o e N 1) 1 AE
Jra, AT ZAE 9600 BT 2 R A g I, Al — s, B FAETHL A N E I 28 111
R . AR, RAS LRI RI9600 R 2 . W IXAS/IN T 9 ZAR IS, R0
TR Rk
AT DR A RSB, AN RO I B A e Rk A F BN S5 ik . A
S B R AL DAE B AT SHERAT S I, i R e R e e 45 N
RGN . BERERSZTFNES, 18T HIEE RO BRI H—AN 1 BE

122


http://www.ic-cn.com.cn

WWW.IC-Ch.com.cn

FIMESLI S A HLR AR A R Td: (020) 38730916 38730917 38730976 38730977  Fax:38730925

TERERL o
R, N BN RIE A BT (R BBCIR S TR A 2= KD, AN B0
SRR BABI I (B AT e RIE A F il BN, e 288 5D A BRI Ny, A
K2R AL BAB S o IXAERA TR T UART BN AR BN ST A o BRAT IR I0AT: 5511 )
W04,
Listing 0-4
/Hkkkkkrkblkk kbl koo
Function: check stat
Description: FMIAIEZMIX, KI5 5 &M IEESEA AT
R R DLIF AR A% . W A2 s 3 T 4 ik
Parameters: JG.
Returns: f.
Side Effects: L.
*********************************>l<*******************************/
void check stat(void) {
if (ser queue[XMIT QUEUE].head!=UNUSED) {// 154
/] TR RIL.
// K E RS
if (ser queue[XMIT QUEUE]
.entry[ser queue[XMIT QUEUE]. head]
.status == STAT WAITING) {
[/ IEATEERPIRES
// AT AT O
if (recv state==FSA INIT ||
(uart_mode == ser_ queue[XMIT QUEUE]
.entry[ser queue[XMIT QUEUE]. head]
.uart mode)) {
/) TFIEARIE B
SCON=uart mode=ser queue[XMIT QUEUE]
.entry[ser queue[XMIT QUEUE]. head]

. uart_mode;
if (uart_mode==BAUD_300K) { /) WEIN AR 1IEH
// EAE
TH1=TO300K VAL;
baud 9600=0;
P1=0x06; // AR A AEL/0
} else {
TH1=T09600_ VAL;
TR1=0;
TL1=THI; // EHGENAS, UARTL LAT IEAf
[/ TR A
TF1=0;
TR1=1;
baud 9600=1;
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P1=0x09; // A£#EPC 1/0
1
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; /) M X ARE TR 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];

MO, P EROR I R RHE AN BA S o EARER R IS A A1) i A 3
AEEWGC IR . WSAT, WA AE G R HO0 BB I Sk B dE AT 84 . PCAL 1%
IR A A — ik AT I LA AR B R 2 WA EE, ARG RIE NS5 44PC, XN EE S
FEFRWGL FE R B ST, ARG HEAALILBAA . W R v S MAPCER N 25 1A% 326 K 1 10 25 B 4
i, KA B SRS RE TSP IR, RS, KBRSk, TFaafh
R N E . XA ThREEEA LS 1) WA 205,

Listing 0-5
/*********>l<>l<>l<*****************************************************
Function: push _msg
Description: LT EBON FR AT B A il ORI 45 26 249600,
TIAL T A Zh FE A

Parameters: JG.
Returns: .
Side Effects: JG.
Fhokkkkk bk kbbbl /
void push msg() {

unsigned char temp;

temp=queue_push (RECV_QUEUE) ; // AEBNF h oy AT A3 )

if (temp!=0xFF) { // A A IR

// ¥ E

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;

/) HERE
ser_queue[RECV_QUEUE]. entry[temp]. status=STAT IDLE;

/] FRIECAO
ser_queue[RECV QUEUE]. entry[temp]. retries=0;
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// WG ET AT
ser queue[RECV QUEUE]. entry[temp].uart mode=uart mode;

}

recv_chksum=SYNC+SM ADDR; // BEBRE T
recv_state=FSA INIT; // WO 2
check stat(); [/ RV TR Rk T — N

}

J S R S R
Function: ser exec
Description: ALBRETH HIHANE.
Parameters: JG.
Returns: .
T S T T VA
void ser exec() {
#tifdef USEEXEC
do {
switch (ser queue[RECV QUEUE]. entry[head]. buf[1]) {
}
} while (ser queue(RECV QUEUE)); // RA5ACPE5EHTATHE
ftendif
check_stat(); [/ RN LU IR Rk
}

2 PABISEAT

DX ER AT ML AS I 20 DR (K S AN i L, P DU — A entries” M B RS, R4S
entryfFIEC—MNHE, MBI ARSI RN, QERBAT N 1A A3 SR
U, UART (R 2 AT R IRPIR A o RS AR YOI BAT A RHRAEHIUART, A A5 A A
AWEREUART o AERRMOBEST, RS TR A X BB 2 R, JF
RO TR I B RSk IRE MR SRR M ST G SRR A R R EE, @ T TR
fattia s,

F# 0-6
typedef struct { // ke X
unsigned char buf[MSG SIZE]; // 4 B%dk
unsigned char size, // RN
retries, /) B
uart mode, // UARTHRZ
status; // AETH B RE
} entry type;
typedef struct { [/ 5 X BAFY
unsigned char head, // BAFIk
tail; // BABIR

entry type entry [QUEUE_STZE]; // BAAUMIICZ Nentry&it
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} queue type;:

extern queue type ser queuel2]:// —/NKIEF—ANZERBAF
IEEOUR,  BREAFX 0 B8 4546 1% MHE Th B 25 10 23 AR IBOAE 5 1) . Ked 158
R C RN RE e ) Py M LW R | P VAL IS @i AN L S
HSZPAF AL B T RN, IXFEHE N TN e E AR 5 52 S o A FREE X%
SPGB T U, TR BAF Sk, MBI s N o FH— 28] 5 (1) 5 By 1R A A i
Ho
HF 0-7
/*****************************************************************
Function: queue push
Description: {EFEHBAZH 2L —Nentry &t
Parameters: queue — unsigned char. A HIFAF.
Returns: HWUERZFECALT), R[EIFREF, 50 [HI0XFF
Side Effects: none
sk ekl ok /
unsigned char queue push(unsigned char queue) {
unsigned char temp;
if (ser queuel[queue].head==UNUSED) { // WiRF\F|ZEZH]
// o BekIRER M0
ser_queue[queue]. head=ser queue[queue]. tail=0;

return 0;
}
temp=ser queue[queue]. tail; // AT RSREME
// RAREHEINL
ser_queue[queue]. tail=(ser queuel[queue].tail+l) % QUEUE SIZE;
/] R RTREFSLIRH A ES
if (ser queue[queue].head == ser queue[queue]. tail) {
ser queue[queue]. tail=temp; // A ) A ]
return OxFF;
}
return ser queue[queue]. tail; // R84y e A 2 ) i b
}

/kssksksksksekskekekskskekskokskeskskekskokskskoskekskskskekskskekskskekskokskskskekskoskskekskskstokskskskskokskokskskskskekoskskok

Function: queue pop

Description: & MAEFABAZH 54

Parameters: queue — unsigned char. W] BA%I

Returns: WHRBAZIE S, R[FI0. WA EA Hid, & [H)1
Side Effects: T.
*****************************************************************/

bit queue pop(unsigned char queue) {
// SRFREFIN
ser queue[queue]. head=(ser queue[queue].head+l) % QUEUE SIZE;
// WS A T R R
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/] I
if (((ser_queue[queue].head-ser queue[queue].tail)==1) ||
(!ser queuelqueue]. head &&
(ser queue[queue]. tail==QUEUE SIZE-1))) {
ser_queue[queue]. head=ser queue[queue]. tail=UNUSED;
return 0;
}
return 1;
}

Wi S AT R A B 25 32 B 28t AR ARIH 175 25 AN A . A
AT BRI AL BB S S G2 R IR N AT, SRR &, wis
B A BRI 1 Sk B

{HBWCBAF (3 RIS Ak BA B rh Skl R %S, BT AT REJE R HPCIR i 2 o
IX I A BE R B R IE —SE R4 AR, FIRIE N E G PCo 70 RIKBAA 37X ey 5
FHFEBNEE AR A IE o

3 {F A E E TS ETOMASS I

IR Z 105 RGEA R R G B ARl H R G s i ifg =0 SR &ty X m)
BSAET, UM EIES R 2, B SR IR AR 2 TR, KA KR IR R A
RILFINGAE . MM T EEE R, WA By, RATEEL MR AT M
LR ALV A AR X LG ] i

BT 1) 32 AN [R5 B A2 TR AT A B AT, AN 2 R R G AL A kAT
B ALt 7EM L FARE T S AR RE M AR PF T 2. X S A A w7 5K
e EATTREAS R A BIHEBR,  DRA S A TR R AT A T AN P A AR
REEE . BeAh, SR AT R W B R K ORI 2 . X B AR Fh S5 R R

FC Dewice 1 ‘e Lewice n-1

[ Communization Mediom |

Clock [evice 2 PRI Divica n

Kl0-2 M2 3n4h &

IRV T RS SRR LA WL T RGE AR, PO HBOEHAE WZE T, e I 25 i
RE T EEAE . OAPCEREAE M 4% b, B LA 2% IR AR BRE 2R FH9600. M 4% E IR
AT DAFIAEATT Ho e A A T30 A

WAFAFE AT EC. HE—RT AL, RERR2. N, BT AL, XFELRIEIS .
LRI BEAE I, EReRIE IR SUEATAT SR AT, S AN R ARG, D ATRIUR
I HIRL, IXAZETDMA (Time Divion-Multiple Access) MIZ%IEAE HIFEA ),

vt AN A T AN B S A TR, IR B — AN AR A N A
LA BRI 1) PR AR s T B s B B PR K/ ok g o FEIX L, FRATTAE N ) B ¢
50ms . KMAE T I ) B ft, S I (R B, AN T B/, W] DR 2 5 R PF R R
AN B, FEXTI TR Bt 2, 2ot B B RS R I A Rk s . 5L R A HLR sk
TRIXAN T P TDMA I 2% . BB T A 28R RN JE 3, IXREAE Bl 3 RG220, 78
SRR RG] AT AR 2 5 3ok S R R 2 .
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TDMA P 28 5 s JEAE A 1R B o1 20 o 723X /91 5 b —HES JIDIP - SC ATP 1 3 1 AH
Mo i VR Y€ SN B, m AR e 2% I 25 o 3> TDMA R 2% [ I B 5 J82 Ay
50ms,

P25 b PSSR ) A RIS AR AT B0 o VB AN AT LABAA AN A 2 b A — S K 4
A LA B BRI B 1) A2 A8 SR B B, A2 B0 70 i N a2k ak i
KR, A RN, ST BB AR, 2 A 7 A A B
HIR 2R L, A A B2 RN A BA A, 22 A A 2 B IS 1) B I IS 00 B 34
2o BRI S Lo IS5 A2 S At i) B, SRRt aRE S0 1 G BRI R 54

2% BT RN TR BRI RN, Bl RAZIS AT RE 2 8 . lan,  an SRR A
PAHSMHE, EASMAUURE—MHE, 17870 M HIX 50ms 1 i [ HE W] 582 13
SRR 2o an FLIXAS I TA) B U BE ARAE 3N R, T3 AR AN IR A5 B — AN I TR B

R 2% 4T R B AS R LA TR o, T ARG a0 2 R 2% R AC R S AR I ok . R T2 RS
AL R
Y% 0-8

skl kbRl kool ko
Function: main
Description: F&P A H. ¥451k8051, 15 g Wik

SR e kN AR
Parameters: .
Returns: L.
Tkttt kk /

void main(void) {

slotnum=P1 & O0xOF; // FRENTT R B
slottot=P1 / 16; // 2B A
TH1=T09600 VAL; /) BB E I A L A
THO=RELHI 50MS; // B I AROME
TLO=RELLO 50MS;
TMOD=0x21; // SER R0 1647 TAE 7 5
/) EEE A8y A s E R Ty 5
TCON=0x55; [/ B ITURIEAT, AN BT A
// AW T 5
SCON=BAUD 9600 ; // UART TAE M2
IE=0x92; // AFRERE I A5 0 K
// FUEAT i
init queue(); // T B
for (;;) {
if (tick flag) { // KRG AR

system_tick();

}
if (rcv_queue. head!=UNUSED) { // iS4 W BA H a1 B

ser_exec(); [/ e AT AN
}
PCON=0x01; // NN
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B2 E N B0 bR AT B G, N EREE A system tick's WHREE BN FRAE
SE A0 H W AR 45 B2 P TR AT, RN TSRIG XS RGN Bovlh 2,y HB AR RS i, RUEAS
i I BRI S TR I dn g S, RS TR A TR HAT JE SR BRI 1T 5

HI£ 0-9

EXTRN  BIT (tick flag) D RN EL R
EXTRN ~ CODE  (start xmitt) ; WA EET...
EXTRN ~ XDATA (curslot) s PRER Y ETI B

; ET R TAEMUR L. 059MHz 1) 2 I 2% (A AT i I 25 B 50ms ¥4t — Ik
sV G AR I O I b

REL HI EQU  04CH

REL LOW EQU  007H

SEG AT OBH
ORG  OBH
LJMP  TO INTR ;TR R

PUBLIC TO_INTR
?PR?TO_INTR?TOINT SEGMENT CODE
RSEG ~ ?PR?TO_INTR?TOINT

R T s
; Function: TO INTR

; Description: j&R#FOMIFWIRSFE . 2 I 23 8:50ms i HH—Ik

s TR I A AN Y A5 ) B A 21k

; Parameters: JG.

; Returns: .

: Side Effects: .

B e
TO INTR: CLR TRO ;1,3 HAEERES 0

MOV THO, #REL HI : 2,5
MOV TLO, #REL LOW D2, 7

CLR TFO 1, 8

SETB TRO 1, 9

SETB tickflag s EAREAL

LCALL check slot ;AR B

PUSH ACC

PUSH B

PUSH DPH

PUSH DPL

MOV DPTR, #curslot s S HT I B RN
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MOVX A, @DPTR

INC A ;I B

MOV B, A

MOV A, Pl BRI B

SWAP A

ANL A, #O0OFH

XCH A, B

CLR C

SUBB A, B s CUETE BEUR A
;o= BT B

JC L1

CLR A ; JE, 1HBR curslot

MOVX @PTR, A

Ll: MOVX A, @DPTR s BRI BO
MOV B, A
MOV A, P1 s AR I BCS
ANL A, #OOFH
CLR C
SUBB A, B ; curslot==slotnum?
INZ 12 s ANET
LCALL start xmit . curslot==slotnum, FFiE%ki%
L2: POP DPL
POP DPH
POP B
POP ACC
RETI

END
I THI A O B R8T 1) 7 B 2t IR 45 2T
FI& 0-10
[kl kbRl kool ko
Function: system tick
Description: &N #sid RS FEIT. FEIZRET HRO AR L i 2
T ] B 761 1) R AT

Parameters: .
Returns: C.
B T A T T T T e e e e Y4
void system tick(void) {

unsigned char i;

tick flag=0; // ERRER AL

for (i=0; i<MAX MSG; i++)
if (xmit timeout[i][0]) { // see if the msg timed out
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xmit_timeout[i][0]—;
if (!xmit timeout[i][0]) { // if so, check retries
check msg(xmit timeout[i][1]):
1
1
}

if (recv_timeout) { /7 RS S T B e ) S 7
// it
recv_timeout——;
if (lrecv_timeout) { // wit. ..
recv_state=FSA_INIT;
check stat();
}
}

REGMFr R IR Z KRG AT H TR H S AR BT E i i b oR 20T &
MEPFAR I RIS e BE 2%, AVEIT AN I8 (5 E R TP I k.
SE I 25011 KT IR 55 F2 7 BRER R GEIT T B, AT s i i ) BE 21 T i, e R &k )
REPRBURIE IEAE S AOE R B o DI RERRBUS AT BE 22 1) 0 BA A Hh S5 A8 A3 IRV JE A 7 G o
X, HRAT RIS B IR 45 R PR IR SV B IE 2. MR BINEH R G, T BT AR
TR BN GG BR B HS 30 2 W JE T S FH A ZR GE I B bR 50 1 FH (%) INF ) s
AR AT Ab B o R AT 11 P I i 25 R e B 1 0080 36 350 o ) AR 40 0 R 4 e A (R AR —
FEo B AT NARLBAS P B R, TR AT I 2 X o
FIZ 0-11
/**************************************>|<**************************
Function: start xmit
Description: EUSAIBEZ T BN RIEGE M IX h, AR5 RIEHE —MHE
Parameters: “f.
Returns: .
Side Effects: L.
sk ek /

void start xmit(void) {

unsigned char maxbytes=45, /) AN TR B B LR IR I A
msgnum=0, [/ RIELE X A N B T S A
1;
if (tq_head == UNUSED) { /) RS, AR B[R]
return;
}
while (maxbytes) f{ [/ B RIEGE X A H
if (maxbytes>=tq[temp].size) { // WHERER T T AN

[/ NG DI 7

131


http://www.ic-cn.com.cn

WWW.IC-Ch.com.cn

FIMESLI S A HLR AR A R Td: (020) 38730916 38730917 38730976 38730977  Fax:38730925

for (i=0, chksum=0, trans size=0;
i<tq[temp]. size:
i++, trans size+t) {
trans buf[trans size]=tq[temp].bufli];
chksum+=tq[temp]. buf[i];
1
trans_buf[trans_size]=chksum; /] AR T
xmit timeout[msgnum] [0]=MSG TIMEOUT; // {#f£WTallalf&{s &
xmit_timeout[msgnum] [1]=tq[temp]. retries;
msgnum++; /) SR IX R SN
maxbytes—=tq[temp]. size+1; // reduce amount remaining by
// amount used
temp=tq[temp]. next;
} else {
maxbytes=0; // BEHEIR

T T B B T e
Function: ser xmit
Description: AbFRAIXrP KT
Parameters: ¢
Returns: .
Side Effects: .
*****************************************************************/
void ser xmit(void) {
trans ctr++; // RIEFRE 0L
/] B AR K 5E R
if (trans ctr < trans size) {
/] B a AN R IER A
if (trans ctr==trans size-1)) {
SBUF=trans chksum;
} else {
/) RIE AT
SBUF=trans buf[trans ctr];
/] BT

trans_chksumt=trans_buf[trans ctr];

BUAE AL BB (B G A A NS I S M AN HE T UONBA ISR AN G 2N 2R
FEZ R R BOAOR Y T3 R, A S2/ N3N B8] T N, BAAI A2 LR A
S TN R BR 2R 2N AR 3N R o BT Y A S o 2005 N A2 2 SR 5 BRGX Fol Zh i
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RILBANFE RS — e B M entry 854, FERFAN S5 MR — 5 I IR 2R 1T AN 2t ] o1 1)
BRI R RS o entrisBHAMAMIERES L —MEH, —ANRPAH. T 2R
FAAEEERIIN,  AE EHIR B TR AN, e R s . TR A
ghikgit, FEZEMMERZIZ P, IR R A AR B R BB B AR DL A1 2
0-12,

HFe 0-12

/Hkkkkk kbbbl ko
Function: tq init

Description: b J&i%P\F| 1 & AR

Parameters: JG.

Returns: f.

Side Effects: L.
*****************************************************************/
void tq init(void) {

tq head=tq tail=UNUSED; [/ Kk RAREE N
tq free=0; /] WIGET B3R

for (i=0; i<QUEUE SIZE; i++) {
tqli]. next=i+1;
}
tq[QUEUE_SIZE-1]. next=UNUSED; /1 BRI

J S R s
Function: tq push

Description: 43HCAREBNSH (1] H 2 k4 H &

Parameters: JG.

Returns: 3R [EI4E 7 BEHI Gk 0T, AR BAT T 73 BE ) PG IR [B] OxFR

Side Effects: L.
kbbbl k /
unsigned char tq push(void) {

unsigned char temp;

if (tq free==UNUSED) { /] RBA SRR
return UNUSED; /) EFEIR A
}
temp=tq free; /] RN AR
tq free=tq[tq freel.next; // HHVIRKIRR F— A gib)
tq[temp]. next=UNUSED; /) ARG R A PR A
/) BeJa A4
tqltq taill. next=temp; // HRTIELEAE ISR R AR )

/] R
tq tail=temp;
return temp; // RIAE S5
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skl bkl ko
Function: tq pop
Description: MAIERAZIH 3 HFE E I 454
Parameters: entry — unsigned char. 558208 H45H)
Returns: 0 WURBAZIH=E, 1 WA AT Hids
Side Effects: L.
Tkl k /
bit tq pop(unsigned char entry) {

unsigned char temp, trail;

if (tq head==UNUSED || entry> (QUEUE SIZE-1)) ({ /] BB

/] BOZEEHIER
return (tq head==UNUSED) ? 0 : 1;
}

if (entry==tq head) { // R ) BAA Sk
/] AEFFER AL R
temp=tq head;

tq head=tq[tq head]. next; // Bahkiakt
tq[temp]. next=tq free: // ABIHEEE N B A AL
tq free=temp;
} else {
temp=trail=tq head; // WHEEREESREr

while (temp!=entry && temp!=UNUSED) { // &=XHRLFZ45H)
// B A Ak
trail=temp;
temp=tq[temp]. next;

}

if (temp!=UNUSED) { /) BENGER.
tqltraill. next=tq[temp]. next; // MIBRIZEEH
tqltemp]. next=tq free; [/ RN T R

tq free=temp;
if (temp==tq tail) {
tq tail=trail;
1
1

}
return (tq head==UNUSED) ? 0 : 1;
}

3 REF T mBHREYS
Ak 2 A 28 A FROACRE AT X SR 2 LS T 1 FR . TDMAPY 2% LA A R T BEAS Y R0 RERS 21
[ S5 (I RO A IR H e o (R, RATIRIT AR B, WEREEAS T ARG 0 A AE ] — N %) =
B, IBAFABERFFFIZD (1. B OR R0 ) B A VR R R A A T s e N RS 5
X BB M4 . AERENIN BRI TITAR . FATTHIPCA A~ th = B A B A2 ik
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L XA KRN A AR AR BN BEO o BEANTY S H A e BT R 45 R ok A BELIX
AMET, RS 58 21805 LK INTOS 5 Fo ISREF T2 I 3 e N 250, 1 AN Ji i 3=
JPHRIRARBE SR TE o 78 I 2K 57 ST I ) ) SRA o PO IR OA H [R]85 i SRk
IR

H 0-13

J S R

Function: start tdma

Description: HKIRSS TR I 4% F 787 R IE I KIS, FH

TR BEH 4. S B 350,

Parameters: JG.

Returns: .

S S T

void start tdma(void) interrupt 0 {

THO=RELHI_50MS; // BEEIN R0
TLO=RELLO_ 50MS;

TF0=0;

TRO=1;

curslot=0xFF; // BT BOF B TG

RTINS, AR LR Y A D RS, B EATHS A
—ANAEE T B, EMPCHRE IR IR . RIS T E NS0 TR IR SRR
N B EGE MM R e N 8, XA A RIPCAIE I R AR 5 4 BETT Un =T
AR Bk, PCREAR—MRAIE S 4 PZE IR T R, (B ORI LA I BOR A
&, IXIPCWLRT LA I8 I BOvt- B, S e 8l Ak o8 B A EDHT T 40 M 2% T4

THA AN P2 DML/ BB o LEPCRENS 25 TS L8 75 BT R NEA5 9 RUACIA T R e R FU3E
VA AN LA BB B o S AR I BEHEAT AIE, T HARAIE o 3K R 48 5L 1k 4 TDMA R
GURE W) ARG AR AT ARG, SXPIBETH A A5 R 281 s ) PO i (14 480 e KA

4 CSMAM %

25 b T SR TS A T QORI B IE BRI, F T BT U TDMA Y 4% 2+
A3 RAGT R, ToEE e LB S — MR IF IR T & .

SR, HAZ AR RGEAIEHTIMAY . AL SHAMEIRIRZHE, X BS
AT R BT B R N, AL SRR 2, I BOS AT TR BN . X,
TDMA /7 V2 AR AN TR

PR PIXAS )8, [ BN AT E MR A R AT AR . (HR A AT A
105 R T BB A IO OUR A, X P Ao . B RROE,  T R B RR O R
WYL R PAT T, A2 B O f iR e S A Sk A . BAT IR D) REIR I 25 FR
CSMA (Carrier Sense-Multiple Access) P#%%. CSMAM &% oCHE n) 2 H — &K Z 1R
A A AEBE AR A PSRN P 45

1805145 NCSMARY £, 199 26 11 i FRIARE A1 0 2L 4Sf P 2 80511 HR AT 111 BB AT AT 115 pei A%
ERbRME, BEbhE . LR BEER AU 8052, XA Z T —ANeEnt s, B
(14 190 2% (1304 7 2 LA faT o, 252k, TDMA 2% v 5 IS 220 1R IS s B % B0 50 AN 3l R TN
SEI 2R T RS R, I A0 F SR M2 B 5 J — AN T W AR I o REIRRI 51k v 7
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I, E I 2SORREE AT, [RIIN B A AT AR S A o e I 28 HE I, AT I Ao
Willk 55527, AF1b 4, T EbREA . ARIETH SRR AR A X AN PR AT, W%
PREAERE, AIHFIRRIE R

SE I 20T BT R 45 R P 5 4 Sk COMA Y 288 (R AZ o R o 58214 DA IR 8% R 422 50 31— N 2710 I
SEIN SRR, MeAh, R BN BRI, 8 NS IEAT RENLER o O T HATIX
PIANDIRE, AN FR AR g K BENLECR A E I 28orb . et st 5, e
BT URAOE S CIn R M SR, RN E NS IE R € I 25010 p 7 IR 25 75
WAF0-14.
HFe 0-14
/****************************************************************
Function: network timer
Description: ZH 20T AR S FE o 2715 [R) d5e R BRIl BN 7] ¥4 HH Bk

O 2 o g ik R 5 BRI 5 | e

Parameters: none
Returns: .
Side Effects: L.
sekdokiokskeksokokokekkekiokoksokekokiokokekskokokokokeksokokoksokekoksoksokeksokdokdokokok /

void network timer(void) interrupt 1 {

TRO=0; /] AFIEE R %

if (delay wait) { /) TRk W 2% R 58 I A A A
delay wait=0; /] TEBRHRIEA MR EAL
trans restart() ; // EFIG R I%

}

network busy=0; // PSRN

check status(); /) e TG KT B

}

/*****************************************************************

Function: trans restart

Description: FFAAAIRGE M X I B o BT L IE#A,
HEARAN BN SRR EL T

Parameters: .

Returns: .

Side Effects: L.

skl ek ok ok /

void trans restart(void) {

SBUF=trans_buf[0]; /) EIH AN
last_out=trans_buf[0]; /] ARAE, ARSI
trans_ctr=0; /) M IXFRENFR M SN

trans_chksum=trans buf[0]; // & &K T
}

FEAG NSBUF I F A B AR A — AN e kb A, 2477 A= i o I i R0 e i 38 1 2 i
FHECAER o an FG B Hudil b (R 2 s FSBUF R B ANST, DA B ik b L T i, 3
AN R AL — g BN TR) P F A IE T B o 1 T A A B R I A W R AR A
Y& 0-15
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skl bkl ko
Function: ser xmit
Description: AbFERAT AT
Parameters: .
Returns: C.
Side Effects: L.
Tkttt k /
void ser xmit(void) {
trans_ctr++; // B FRE N1
/] AR RAR IR T
if (trans _ctr < trans size) {
// A OB
if (trans ctr==trans size-1)) {
SBUF=trans_chksum;
last out=trans_chksum;
} else {
[/ RIE AT
SBUF=trans buf[trans ctr];
last out=trans buf[trans ctr];
/) R T

trans_chksum+=trans buf[trans ctr];

/***>|<>|<>l<>l<>l<*>l<>l<>l<******>l<>l<*********************************************
Function: ser recv
Description: 4 RZEPAFFHEAIG00HS, Kb HATH 11T
Parameters: .
Returns: .
Side Effects: L.
sekokokeskeksokokokekkekiokokeokekokiokokekskokokokokeksokoksoksskekoksoksskeksokdokdokokok /
void ser recv(void) {
unsigned char c¢, temp;
c¢=SBUF;
if (THO > NET_DELAY_HI)
TRO=0; // BB GEIR I A
THO=NET DELAY HI;
TLO=NET DELAY LO;
TRO=1;

if (transmitting) { // WX AN fOEAE R IE
// HE. ..
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if (c!=last out) { [/ AR N AZ RS N SBUR
/) BT —FE
trans hold(); /) AN R Al A Al R
}
} else {

switch (recv state) {

AV N N

/***>|<******************************>|<***>|<**************************
Function: trans hold
Description: W —AMFHAL MY 2% K% 251N [A] 2. Oms F11. 76ms
Parameters: .
Returns: .
Side Effects: L.
kbbbt
void trans hold(void) {

unsigned int holdoff;

trans chksum=trans ctr=0; /] BT RIETHERE
holdoff=(unsigned int) rand(); // 53FEHLE

holdoff/=3; // FEBERUEEE e RYE
holdoff+=TWO_MS; /) IS R AE I 2ms
holdoff=(0xFFFF-holdoff)+1; /e AR

TR0O=0; /) TR EER g

TLO=(unsigned char) (holdoff & 0xOOFF) ;

THO=(unsigned char) (holdoff / 256);

delay wait=1; // T SR g Y 4 o
[/ A THRPRE

TRO=1;

WG R, AEPURIE T WA BT AR, ORI AE T2 last_out A7
BN IR SASBURIME . 04E, RAMEDRAEAN T — A 5e B A SBAT I, AR
T, e L SR

CSMAR £ 47 i (R e AR AR ST AL (AR AR AR o« I Z8 AR I I R A Rt A &
B 53— N R R, R E AN, AR MG AR, IRERSR
M2t )58t 4k A i AR R e 8l — R sy AR

5 &g

XEA T JURME HI805 L2l 25 BEAT W 45 T AR (R 5700 IXLEIFAS 2 ME— [ LA 7k
WER AR EE 0 2 % T M B M T A R, T DA B e s
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FNE EFIRIENEE
1 BCABE T RkKei | CKAD

MARFERT LT A B AR AR T, CAFAE RIS M 8051 LI, BAEIET-8051 AR AGdE
ITHAS, 2 5Keil CIFR TR, XTCHEEME 2 2%, K851 FiKeil CAHEAS &ML
SRR . BT ICACRL FE AL iKei 1 CACRL JEAR AT B A, PACS1Igm s e 4
FRCIE T MANSTARYE . HZARIGARAD PANAEAESEANS TR TE A, B2 F CH 1 4 1R 28 AT 4 PR il
WAT )

I UEIEATARR G i, 200 R LA ) A8, 7 B (1 A8 B RS &5 44 WY 158 75 7E 8051
IEAT . ARHEXAN N, PRI A CRA RS R 4 17 #5805 1 (1) K 7 TR EAT

AR AR AR A2 FH L e 2% L), st AR Sl 5 = = U I G A A R
ARES o B — N R R 805 12 8 P thill e, R AT BT A7 7% 1 RN AU 4 0 2 I A7
O BIAESAL (R Y PN o X TS e Ay bk AR A () A e I 75 B A AR i, i SR BRI A
Pz E -k, Fbdatask # e,

BN B R FRE PO o IXAESE =i AR R, (BEAE A, WA A IR ET
(ISP A e B £ A7 iy DX Sl A B s, TS A AR - B RO AR RS 4R T 1700 B i) 0 2 40
S o G A A FH I SE R 1 SR AR S 55 B G R g A R

— H OS5 T B AT B R, B R AA RS BRI R, o IR 2 v
HRASFEE, Sl LR BOM R . S T IR SRR G, e BT g A,
TR o AR ety 22 T P TR FH 16 R 0™ AR A R XA £ RS R R R A AR S
AVEE RS R I o SR8 ER 4 ] BE S 138 U iR F e b b 68 M 7 ) — B Tl gl A 2 k. el T
8O51ILEH, CHULM AN [ B AR AT 3 ik B g ) ] AR 25 A B 38 9 AN 22 T T
AR 1) A2 14 80x86IX FE IR AL BE 2%, At e 9 5 S T o FH @ S AH N IR T 4y, (B
8051 IHEM X WA IX 4K, XFTARLe 2t A H i Th e s, nl DAEARAT T @ SR
PRI, IX I CH1 4 1 A5 FH — s (1 ME AR 2 ) e v — MBERLRR , IXINF2% o P A7 R IE K A
BREF], PR S D 4 DG reentrant .

AR R A EE WA SR . A%, SRS AR £
AR T, (HSEFR LEANETRE. B0, A3 A R e I ES ORI AN R BT LI TSR
R AN IR e 88k []— SRR SE 2, DRI AE ) — I ) BT — AP AR S R, A
PAT T W7 IR 25 727 B R oA S p R G b W B b b, DR e A . — PR i i
BTN AT RS2, IXFEA S AR AR . R TFIX A, &
PHAE S THAT A0 12

M T I SE R G, REE R AN X I G T . IRZCREF A,
AT EER AN Y BT SR, R AR I —ANREE, RS X AN R L
HHATHEAE . IXP T VEAECS LI ARIE ], {H e i 45 CBYTE, CWORD, XBYTE, XWORD, DBYTE,
DWORD, POBYTE, PWORD IXY%ffabsacc. hi& 41 % 5 L, EAMEAM AL X B & KGR —A
(char, int, long) WA, HRRFFEEAR M. HAh, W RIRME:SE/0E SR E,
ANBE AT BT FIMOVXK A8 AE A X HEA T FHhik, AR AT LU E B k5 22 i SO I ) -4k 7 X

W R AREIACHS LR FH B 2 1% ArchimedesBiAvoce t iIX AL 4 PE D, RN S 7 i
HiKeil TN DA S 1 4n 348 A S FF S bdata, variables, reentrant pR £ FIRR L D) g
AT A ALK BRI . A0 RS Y% 78 70 R HIKe 1 1SRRI EE T RE . TR &4 — AT H
MArchimedes#sMiff FHC51, &5 RAHYI44 T CODEFIXDATAZE W], ff FL# AR 7,
PLE T AL LR R R WX 7Rl LLE H, W A FH A7 10 1E, CH LA 52
AR 25 v
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2 BRI ALEEHR A Ke i L 4RIKHD

I GRS L 3 iiKe 1 LI g AR rh B B I MBI 2R 2, BB — fR T B 4 filKei ]
By e 7, IXFERTKeil CEHRKE MRS, Wiife )7 & ORI gtk M a5
(1), HSHW =8 T ORI S g F AR .

BARAAEAE FKed 14T SV G iR RIE S o) 5, SRk L, —Alf 380 4D 1) A2 ) Bk M Avoce t
TG R B4k 3 K I FE P PCONZF A7 B8 1K 38 o JRIK S Avoce t /L4 ARE T, B AEAETT HiR o,
FIAB051Z R A1, 752 HPCONF Ml B 42 e o

3 M using" X#EF

PR 1ZIE1H8051 RANTHAL BE 2R AT AN P A7 28 AL, BR8N Z5 A7 3% o X324 F- 54 FT-DATA
X IRE)Z . BN AF R LA — /58S (N0F3). PSW SFRHTFIRSOFIRS 1A BRI
S0, LPEFATARA0, B nl DL ASRSOFIRS I HME, EHEPUH FAr o AT —H. B=
TS T AR IR SRR A A A7 B AL R I . LR T4 P us ing M H us i ng e T i
B AR I ARG AN [ 4b, 2448 ] T using BTN, ZFAE SN R AR, X HLIRA
FE S AT R X — £

TR, Ik BT IR SRR AR AR AL, AR R W A I RT DL 4 32N i 4
Wlo A TR, EAERR T O TP W g e — AN A AEa A Bl EAR IR A
IRAARKD AL BRIA T A7 28 410 T 56 20 ok O FF) Hh T IR 45 R P b ol FH 25 A7 s 410, b
PRS2k 1R v W B 45 R A P 25 A7 B 2H.2 0 AT AT e v 0 IR 45 A7 TR P 11 S RE 2 4 b 3
FHFI R AR R ) 27 AE A 2L, B2 A0 L 4 die A NOAREGS, il 2 ANSZ 211 27 A7 A AL K 5 o
FTHARAD BT T O TSRIERE 5 A7 2 4L A BE T 7

FIF 0-1
void main(void) f{
IP=0x11; [/ AT TR RIS 0T
/] EASE R
1E=0x97; // AR HRAT K, AN R

[/ REREROFNAN A K0

init system();

for (;;) |
PCON=0x81; // BENT R,
}
}

void serial intr(void) interrupt 4 using 2 {
// BT A m L g
[/ AT a2
if (_testbit_(RD)) {
recv fsa();
}
if (_testbit (TI)) {
xmit fsa();
}
}
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void recv fsa(void) using 2 { // recv fsa W40l AT ERAT vh i
// AR A ARl ROA B AT b
// BIRAE

}

void xmit_fsa(void) using 2 { // xmit_fsa WZ{EFATEATH KT
/) TRIRER A7 g 4l, XA B AT A
/) KR

}

void intr 0(void) interrupt 0 using 2 {
// e — i
[/ TIAEARd2
handle io():

}

void handle io(void) using 2 { // WA HIRB2 I W B 45 R 18
// WZAf FHRB2

}

void timer O(void) interrupt 1 using 1 {
/] AR W — i
// Tl

}

void intr 1(void) interrupt 2 using 1 {
// AR SE S — A
/] FAriRdl

}

ISRFNTSRI I IR AR /) — AN A7 A o AR A 4 A5 P U FH 1 B e ek B 75 24 e
WAl BIACS 12 A A A7 4R 210, R RN ] 5 R, 2SO
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Diedau - ausculion lewal

trialty
it system
IrtetTupt pAotty leval O
lirreHr_03 intr_1
Imtremyd prinniby leeal 4
genal inkr ntr
rer_frA xrlt_feq handle_ia

P01 fij FpL e I
R 2 SN I B AR G (R R PO O ANME IS RE R . ATSREPBR T BRI A, 38
e AR PR WS EAE . SR B R EO 3 R B B A R IR

HIZR 0-2
void main(void) {
IP=0x11; // BATH BRSSO
/] AR
IE=0x97; // ALREHFAT T, SR L

// R R0 WA SRS 70

init system();

display () ; /) IR IE A

// R
for (;;) {
PCON=0x81; /) HENZE B
}
}

void serial intr(void) interrupt 4 using 2{
// AT R B A A g
/) A Z Aras 42
if (testbit (RI)) {
recv _fsa();
}
if (testbit (TD)) {
xmit fsa();
}
}

void recv fsa(void) using 2 { // recv fsa WAZ0Uff A1 H 4T H i
// FFERIEAAesa], BRAEBAITH W
// B

display(); /) TERCE AN —A
RN
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}

void xmit fsa(void) using 2 { // xmit fsa WAZ0AH AN ER AT v KT
// AR R AR, BROA B AT Ik
// BRAE

}

void intr 0(void) interrupt 0 using 2 {
// RS
/] TR 2
handle io();

}

void handle_io(void) using 2 { // #Aff FHRB2(¥) A Wi /36 A
// L7 FRB2

}

void timer O(void) interrupt 1 using 1 {
// AR — AT
/] AR 1

display(); /) TR RIgS AN A
// B TR) R H v S
}

void intr 1(void) interrupt 2 using 1 {
/) AR e Pk — ATH]
/] AR 1

}
void display(void) {

}

display PREBES051 1) %5 N AT H . X Z KA display R T 41L& I H display
BB W T G RN TR e B A A A AR AL, A S IR R ST A A 4l
AT s . BRIAIY, miav i i F ar A2 e 4104t ik xt display A TS 1. X
WRAG G 1A R AN = AERO.L L RTRAU B7 A7 - k07 20, 2 AR AL bk . 7EiX 3L, KA
FH 52 I 2301 £t Huhk00... 07,

XIS AR A T, 2 RS AR di splay BR AR R IR, R L6 H 25 A7 e 2011
AL B S R . S display BB — A h b IR SR A, TRk ir 7y, R
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i e A T IR 25 R8P A6 R RE () B AE 2 AL v LA T o ABAEXANM 7, e 0B 2 A b ik
PR

ZA T A R display BRI, SO flTIERERS P A 55 R, IX LA B B L
JE AR EE . HETEE S, W] ik g R R A B B A A AL S . v L g i A A Y
AETEA A, A A7 410, X di splay B A0 FH g 4% il 45 2 NOAREGS
KB XIS S 13 2% 22 A ARG 4 4 FHRO. . R7 RN 25 A B HEAT F-hk, AN JE ) st bt
display DJfg R BA G A4, TEAMLETTHIN b—4% NOAREGS Zw kR4, Al sl & {7 sl
AR, (R E S PEFR % AREGS SR vVFSCAof (38 R B4 R CH 1 BRIAMB EA T 2 5
#tipragma NOAREGS
void display(void) {
}
#ipragma AREGS

Cisfau b axacution lewal

main

InlL_systam dispiay
Imtrerrupd princity leeel 0
tirreer_b irtr_1
aisplRy
IN@MLIpE prary e 1
earial_intr imtr_0
recy_fam Amil_[s2 hendie o

dizpisy
KI10-2 22 J22 e i FH () 8 AR

MAEIEAT F A —ADiRe. Bvdisplay i LA E AR sk s e i T4 . CoLKGAE Js
Akl h A X AR B AL ] . ARPE G PR AL S5 IR, X LeE (R ] R R A A B, B
ZAATAE o ARIANE AL TR IR IO A, B Uk T A F2AS FH [F) — A7 i ) o 3 2 PR DR 8051
BA15:80x86 5 680xOHEFALAE (M DI REHER . —METEHL T, IXAEATA L, (5 258 )59 H
ST RN BRI, AN T RE G I HH IR AR i

B I 0 tp T AT I 1 FH display R, 75 BRI B PAT R B R A2 T — AN AT rh
Wr, WA Trecy fsa ML MZRE T EdisplayRi$l. displayREHATIEZ ),
JaB AR B MMEHW IR T o B R AEAS AU, LAl H 25 47238 (AR B AN S Bl 1 i
LR A AR AR B 58 T AR AT T IR SR HAT SR R, BERIRE ]
&% TR BT IR S 2, XA IEAL T display )7 IV A IR o AT 76 BROAA7Aid B 1 a3
BEMELEKRET .

N T FRPIEAN ), Keil C51 Vil & Hidisplay BREUE OB TFANBREL, 250
HE TN BRI XA BR B S R R Ok B 1 R A A3 O A )
AL i) E Xdisplay Rl
fipragma NOAREGS
void display(void) reentrant {
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}
#ipragma AREGS

W e SCT FENREL, TR B 20 U RIPAT I Tl 2 38 o, DR A o Bt
ZAN, IR RN R ELRI S S 22 IR AR 2 1] o ABSHDUAR 2 100 (10 /Nl 3o Ak 1 ) — By [ Py
W PR R BRI BOR P o Co 1] LR PR BT AR KR /D o BRI vt AT Can
XDATAMJOFFFFH)  JFUS IR AR f R e (B 7 FCAERR P AT DX (PIGHER D o Ak B RIE 42 58
PRIGFER R, NAZAFAMEL . Mo 30, A 0 (0 AR 23] .

4 THEEBEETRE
AIHEHHILXME O, PR CO1AT ECIE IR HERR, AN RE S 22 AN U8 F B b i FH Zh fig
. A FpEl+.
HF 0-3
void main(void) {
IP=0x00; // A e A R A e 47

init system();

display (0) ;

TE=0x8A; // ALERERE I 230 R WA A0S K70
for (;;) {
PCON=0x81; /) HENZE R

}
}

void timer O(void) interrupt 1 using 1 {
/) AR —
/] BAraRALl

display (1) ;
}

void intr 1(void) interrupt 2 using 1 {
/) AP g b — Al
// FiAradll

display(2) ;
}

void display(unsigned char x) {

}

PR B s lay B T B BRSO, S B0 U ATSN S I LR, T
W, VBRI
sk WARNING 15: MULTIPLE CALL TO SEGMENT
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SEGMENT: ?PR?_DISPLAY?INTEXAM
CALLER1: ?PR?TIMER_O?INTEXAM
CALLER2: ?PR?INTR_1?INTEXAM

sk WARNING 15: MULTIPLE CALL TO SEGMENT

SEGMENT: ?PR? DISPLAY?INTEXAM

CALLER1: ?PR?INTR_1?INTEXAM

CALLER2: ?C C51STARTUP

HEREAE S R display BRACR] BE R h T IR 25 RS b W, ep TR 25 A P i F d i splay
PRAL, XALFECT JREAR I BN E A U E N 20 TR AN RS T AR T display
PRIE . A AN U BRI A T 12 TR AR A P . AT A AR SR S, AT
display R #E HCHF A BRI

SE AR ORI T LB AT [FFE R R Tt g, X Z AR S BGOSR, T %
B A . R R display BRECN A R T, IXWAEEE, DY R A
display BN, THWTIEBALRE . IX AN E S AR UE I 22 o X IF AU R 2
BT, EC&E T O TR, 02 2 B 1082 FR IR R 2805 W] N BR E 45 L
BB EIBMASNIRVERRS AT, WA kA, e AamiE? X% TR TAE.

A RAOE LS, 2B ? SR R TR R AN, (X S e
RN 0] FE A H bR o bk . BARERAR S S S it AN T BAT SO, RN
A A F AR 6], O ER A AR ER AT E 55 7087 1, T DA s

A WA RN LA 258, — M S VRS AN AT S 01T, X SR R AR
A AR 2 AN L ZEDATAZS 6], ARARZE 5y S35 Mo HE Wi Heds b AT 78 o5 o0 i, el
il 2 R A S G R — BARS R IR B S EE R, A4
ey, BaorTWEIEE AT 7. WA, B UMUNE R B B RRIN R AZ, H
AE At 7 18] LI ORI Ik s, ] B 58— Ao ik

FATHILS LIZ AN F iy 2 AT AR )3 2 o

L51 example. obj

TR U T G5 04T, A IE B IO TS HEF U7 "enable variable overlaying”
BATLL T

5T R, RS . AR AN ThRe T R AN AR R S 25 A
B TR AT N Sk I, display BERE main’, "timer 0, ’intr I’ M,
IR LIPS EE R, Bk TR 2 3. (EX L, 4
T LR D R A, E RS0 RGN bR, A A, R R AR 0V FH A i 2
FI o FILS AT 2 WIT, A7 Hp 078 1 0 03 A2 B i N e B BN HE P (1)7Add i tonal”
e

L51 example.obj overlay (main ~ display, intr 1 = display)

IRZAIBIE S — UOER R & = A 2 RS R . R L2 7L
WY RN BT DA R X 20 5 (5 R . ARAN AT e — B W BRI A B S5 B, 2Lk, ik
FERATTHR I B .

5 {F£F64K (FHE%) RAM

WERAR 8051 TF R A% R %e, A Al BEAFE A F 64K 715 [RAM, 1 FLIAZEEAT1/0
FHEERAE, X T/088 45 Mtk R RAMM Ky S . T A R ity 11 1) 5 1 A B o A ) 5 | A
{FREOZERERAM, R THI& — Mo 1o
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RO . 2512
R n |
4 w3 J gL | —
Ta
2 —] &
IR Y7 G2
Td134 Ta541

KJ0-3 RAMAIT/0FE S

B RAMBERAE IS, SE3EP0. 1E 5, ARG PR IEAT 0k 4805147 I, PO. 1% 1% A &,
{FRERAM . 1 SRR AT o 2R 06 T/088 1 0k, 75 ZE4EP 1. 07 IR A5 RERAMIT {4 A Hh bk fi7
e, ol LW 8Tk T,

AT IEHHATHS, RAMBEAERE. 40 R X AMB L/ 08 F AT ERAE RS, U — ARk Th e
AERESNAIRAM, 8 I N EERAMBR N s, SRS, FEATRERAM, ROR4RSIIE RIS
7o HHTI/OBAEMI ThRE R BN YK O-4 . XAThEeIE L ) BRAMAL 3 S50, AN T3 ZEAE RE4b
HERAM.

YR 0-4
#include <regbl.h>
#tinclude <absacc. h>

sbit SRAM_ON = P1°0;

/*****************************************************************
Iifig: output
FEIR - )45 8 XDATA M1 5 A
ZH Mk - unsigned int. ZEE AR HHUbE
H¥E - unsigned char. {RA77 S5 H £
A IR
SR SMRAMBEAERE, XIS ANGER AT T, DAt rh W 2R 4878 I e i
e

void output (unsigned int address, unsigned char value) {

EA=0; // R
SRAM_ON=0; // EEREANHRAM
XBYTE [address]=value; // & %dE
SRAM ON=1; // {fHERAM
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EA=1; // AEREH T

J
IhfE: input

FR - XDATAHHE A 52 A $ s

ZH: Mk - unsigned int. BEEUECHE K ik

IR E]: SR,

SR SMRAMBEAERE, XIS ANGER AT T, DAt b W 28 487 B e i
S S S Y4
unsigned char input(unsigned int address) {

unsigned char data value;

EA=0; // EEIEFT Tk
SRAM ON=0; // ZEBERAM
value=XBYTE [address]; // AR
SRAM ON=1; // {fiHERAM
EA=1; // SeVEHT

return value;

AR RE AL RERAMP X B o] AR Ji2, AR RAMER I 64K, 75 K2 HUIf L F 64K RAM
Y8051 RG AL CLA AL 0E T o H I Lt A 31 58 1) 8 4 sl A7k R 5 (RO A oL e, i 75 22
[FIRAMP] FEFEASIE64K T o PTHERAMIFI RS Bk M bk 26 32 P18 74HC373 |, FHIR A Kk £ 5
(FRAMDLIHT o 3XAME)F o, SROTUN Z Il Re, & DU R RS BT R Gt 1/0
BPEMERAE—FF . RAMULTHIOHI R AP FEP A i, AR 280, 1E N I4itkss. e RAMUL
ARG SR, AlR, M REw A 0. REEEILIE0-4, FIFrm
ANFIEPL. TFIPL. 2SR AE A 256K RAMIY) s e Az k2% o

__] 2Mb GRAM
I

RLF
WR AR
EXE
3
T
1

gL [—
2 Y& G1
G T —
4124 Tdad1

Kl0-4 1T hERAM
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HERAE R B T/08 A 1 T T AR T UG — A . HEH -, REBARPIR
ARPL 0NE, DMERERAM, PL. LFIPL. 2 W RIEFERAM L0, A R AE b Bk IE $ELR Fifnin T
Sl g, I8 BRI B AR R TTI0. NG, G SRARXDATA A5 A8 5 A Sn B 1)
ARGk, WIFE 2 Estartup. a1 TP ZP1. 1FIP1. 2,

Ii) F B RAMUL 10 5 N B B HP Sz O 2 DA ) 5 Ko Al — AN S RAMEZZ X, 31X
stk o 7 LI () AR I D), AR I B B TR), (R R A o IR P ESRAMAE ], O
HAF AR ) e KB B AT — AN BRI RAMUT TR - Bk 3 A RS L5105,
y15% 0-5
#tinclude <regbl.h>
#tinclude <absacc. h>

sbit SRAM_ON = P1°0;

unsigned char data xfer buf[32];

J T T
Lifie: page out
ik . 1 Fg E XDATAHE 5 AN K5
ZH. Wik - unsigned int. S MR
T — unsigned char. ¥ IRAMTTIH
¥i& - unsigned char. B AMIFTE

yEAEI W
DRI AMTRAMARGE, DRI SR VR & 26 Hp i
W T R GO I R .

**********>l<>l<>l<>l<******>I<********************************************/
void page out (unsigned int address, unsigned char page,
unsigned char num) {
unsigned char data 1i;
unsigned int data mem ptr; // I BEINIEESRIATEIEHE N

mem ptr=address;

num&=0x1F; /] KT NHN32
page&=0x03; // VLI R0. . 3
page<<=1;

page |=0x01; // HFERAMAE fig
EA=0; // R ik
Pl=page; // BEEEHT UL

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

XBYTE[mem ptr]=xfer buflil; // 4Gl NEdE

mem ptr++;
}
P1=1; // PO
EA=1; // ALRE K
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/Hkkkkkkokkkkk kbRl ko
UiRE: page_in
A - R e RAMUL AT (1) 3 b1k Ak 5 HCECHR
Z4: Mk - unsigned int. ERHUEIE b
T — unsigned char. ¥ T
HE - unsigned char. BEHUEEE K71 4L
U ST
BRI AMHRAMAERE, DRI A vr R A I,
T R G IR
bkl kol k /
void page input(unsigned int address, unsigned char page
unsigned char num) {
unsigned char data 1i;
unsigned int data mem ptr; // I EINIEESRIATEIEHE N

mem_ptr=address;

numé&=0x1F; // BRI R E A 32
page&=0x03: // UHEEFMO. . 3
page<<=1;

page |=0x01; // fERESNRAM

EA=0; // R ik
Pl=page; // UL

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

xfer buf[i]=XBYTE[mem ptr]; // iZHUF —ANHuhik%iiE

mem ptr++;
}
P1=1; // JEFELIHO
EA=1; // AdiReH W

KHEKH TR A men_ptr'e forfEPAREIAEIBIEINT, Mg 5™ A R A H AL
XA HUHEAEAE ZEXDATARK Sy 7 38 G XDATAIK BE4T 501k, 3 ZEDATADK 75 11 Jm) 35 A i
17tk

I I REAEAR 2 A L T AR AT AT I . — SRR B T Re A EE A R CE 1A R EUIR AT
PP —EAEE X IAEDIRE, Wimemepy’ o WIHLIE FHAREF GEXTRAMBL [FIREAT - HE A S, W 9n'E
B — MR A E D REAR A B 2L . Keil CHIERIFREM 31T, WA AU AL,
—ANERE TS SR IR R AR ) . AR S AN, R VS A1 F5
XFE, FARIR LA A B IR, YT S XDATAIX I, K e AT R &R TR
JITHR PIRAM I THT o XA AT 5 (1 e ) 44 A8 14 2 o B8O LA AR AR o RATIAEIX HLES H mempey”
s, LRG29S . "page_mempey’ IR BN T

void *page memcpy (void *dest, void *source, int num) ;

AT U (R B TR D), BT USRS, R KA AR
Y% 0-6

?PR?PAGE_MEMCPY?PAGE_I0  SEGMENT CODE
?XD?PAGE_MEMCPY?PAGE_T0  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

; skesieioieskeiekelekeskoieskesieloiekoiekeskekeskoiskorsiokoiekoieskeskeieskoieskorskekeiekeiskekoksioiskoiskekeekerskekekeskoiskokskskok
; Difig: _page memcpy
;R AEFEER PR A ks DU e B 1A B H TR EE TR (1 Rk Ak
; FoVFxdatalX Fig e a4 FH FE DX IR B8 1 1 A 48 8 RAM DT[]
;S8 HIN— TG EERAMUT (3@ A FR 4T, WIdR1. . R3fL. FRUIHE DU
; () H f ik
; Pri— AT PERAMDL [ (r)3d TR, iR B Rk #5 DL 1 T df
; & - unsigned integer. RIS DI 55L
;AR H
;s G
s skskekeskskekekokekskekokskskkokokskskokskskekkokskekkokskekkokskskkokok sk skokokskkkokskekokokskekokokskskokokokskkokok sk
RSEG 2PR?PAGE MEMCPY?PAGE I0
_page memcpy: PUSH 07 s PRAFZ AR E

PUSH 06

PUSH 02

PUSH 01

PUSH 00

PUSH ACC

PUSH B

MOV DPTR, #? page memcpy?BYTE+6

MOVX A, @DPTR s s DL 4

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 - YNEEOE iy
MOVX @DPTR, A

INC DPTR

MOV A, 02

MOVX @DPTR, A
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INC DPTR
MOV A, 01
MOVX @DPTR, A

L1: LCALL GETSRC  ; HUF —ANJEFZ
LCALL PUTDEST : BN F—AFT

MOV A, 07 ;onum——
CLR C
SUBB A, #1
MOV 07, A
MOV A, 06
SUBB A, #0
MOV 06, A
ORL A, 07
Jz GTFO . if (!num) { return }
JUP L1
GTFO: POP B s IR A A
POP ACC
POP 00
POP 01
POP 02
POP 06
POP 07
RET

s skeiskesiorseiekeskokeskokskeiskeskokekokokeskokskokskeiskeskokekokokskokskorskeiokeskokekekskskokskokskeiokskokekekskskokskokskekokskok
. IhfE: GETSRC

;IR NIEFRERITHR bR N, FREN N1

; R[] B i s

; 8

;IR JEEHR A

; s G

s kskekekskskekkokekekekokekskkokokskekokskskekkokskekkokskekkokskskkokokskskokokskkkokskekokokskekokokskskokskokskkokok sk

GETSRC: MOV DPTR, #? page memcpy?BYTE+3
MOVX A, @DPTR ;A9 P HbhE TR R T
MOV B, A ; ARAT
DEC A : scale selector to 0..4
ANL A, #O0OFH . BRERAMTT T
MOV DPTR, #SEL TABLEI
RL A
JMP @A+DPTR ; AT a R IR
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SEL_TABLEL:

SEL_PDATAL:

SEL_XDATAL:

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

© XHT pdata, HubikskeEs
. WEA 00

MOV DPTR, #? page memcpy?BYTE+b

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

o R AHHE

: set DPTR to XDATA address

A3 BURAMDL T H ki

; JEPFRAMIT IH]
DT

; TRAT

; K& RAM page

; PRAFBT IR 3L

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, @PTR
MOV 00, A
INC DPTR
MOVX A, @PTR

s U A A
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MOV DPH, 00 o 24w bk 3 B DPTR
MOV DPL, A

CLR A

MOVC A, @A+DPTR D EANTE

MOV 01, A

INC DPTR ; FREFINL

MOV 00, DPL

MOV A, DPH

MOV DPTR, #? page memcpy?BYTE+4

MOVX @DPTR, A ; RAEFRE

INC DPTR

MOV A, 00
MOVX @DPTR, A
MOV A, 01

RET

b
o
D

SEL IDATAL:
SEL DATA1: MOV DPTR, #? page memcpy?BYTE+5

s skeiskesiokeeiekeskokeskokskeiskeskokskoiokskokskokskeiskeskokekokokskokskorskeiokskokekokskskokskokskeiokskokskokskskokskokskokokskok

; Dhfe:
U

. L
;AR [A

MOVX A, @DPTR s AN
MOV 00, A

MOV A, @RO

INC RO ; FREINL

XCH A, 00

MOVX @DPTR, A ; RAEFRE

XCH A, 00 ; AR[E[

RET

PUTDEST

AP RSN HRHRER Prdis i i ik
WnRENINL

7

x

;SR .

s skskekeskskekkokekekekokskskkokokskekokskskekkokskekkokskekkokskskkokok sk skokokskskkokskekokokskekokokskskokskokskkokok sk

PUTDEST:

MOV 02, A s DRA A

MOV DPTR, #? page memcpy?BYTE

MOVX A, @DPTR s B H R
MOV B, A s PRAFRAL Y

DEC A

ANL A, #O0OFH

MOV DPTR, #SEL TABLE2

RL A

JMP @A+DPTR ;R
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SEL_TABLEZ2:

SEL_PDATAZ:

SEL_XDATAZ2:

L4:

SEL_CODEZ2:

SEL_IDATAZ:

SEL_DATAZ2:

AJMP SEL_IDATA2 ; idata
AJMP SEL_XDATA2 ; xdata
AJMP SEL_PDATA2 ; pdata

AJMP SEL DATA2 : data or bdata

AJMP SEL CODE2 ; code

MOV 00, #00 ; Sfpdatalx ik AT
;W ENO

MOV DPTR, #? page memcpy?BYTE+2

JMP L4

MOV DPTR, #? page memcpy?BYTE+1

MOVX A, @DPTR s R AHLHE
MOV 00, A
INC DPTR
MOVX A, @DPTR
MOV DPH, 00 ; BEEDPTR M A kit
MOV DPL, A
MOV A, B ; HUAFRAMUL [f
ANL A, #OFOH
SWAP A
RL A
ORL A, #01H
MOV P1, A . IEFERAMUT
MOV A, 02
MOVX @DPTR, A s BT
MOV 01, A ; IRAE
MOV P1, #01H ;PR RAMUT I
INC DPTR ; FRENINT
MOV 00, DPL
MOV A, DPH

s RAEHTHb AL

MOV DPTR, #? page memcpy?BYTE+1
MOVX @DPTR, A

INC DPTR

MOV A, 00

MOVX @DPTR, A

RET

RET ; AfEE ACODEX

MOV DPTR, #? page memcpy?BYTE+2
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MOVX A, @DPTR AN R
MOV 00, A
MOV @RO, 02
INC RO E=LawI IRl
XCH A, 00
MOVX @DPTR, A IRAEFREE
RET
END
28 DL B TR A AR A, R s ot bk Sk AR sk e AT . BA BT R, HE
(A7t DX A5V E Dh e s BB T IR 2R 2 2 5 oK

6 {FF64KLL Ry AT 8]

TE-4r 52805 L¥% i R G v, B A A IS B 5 D) R Ry In seg if AN ir 97K, al AT AR
B (R P A AR TR (R 88 o A P K B R L 64K I, TR R AR A A2 T o K T I JL A3
¥,

BN EB USRI DI RE s, X AT RE S SN . BB AN R R S T
PRACTE AR SR fi H 25 ) A7 JBOHT B AR AD ,  (EIX R PR PRI e, R S AR 2 etk it 7 1)
A5G XA TVEBARATEARKAZ . 8RR TN 24, &RBm, o
SCRERACRHE 25 ) (1) 42 ) 8 o 3K A B ST R P SR A2 A FH BT 1) R L ———— A
FERIIE RS o B i — MNEREH SN O — RS I R S P EPROMIV B i, {2 8
64K, PRATRES AR RBEIE, AN 805 1H K FHEu [ A 64KF 7 ALy, Keil$eftny)
e L T {1805 1 -k AL 2 1] 1 21 1MB.,

i HKei 1[¥IBL51, AT H 2 ALLTF i T RAM DT 17 51k (149 5 Xk 38 n AR A% % 1] .- EPROMA 4
UL, AT IR /INRILE DT () AT Bk 1) 5 s e TR N Y o 3 gl i A — AN 1],
XA ) S AL B AR AEAT ] B e 0k o IR AN I AF i A v b g i, R T DD B R K
(] BE 1 H S EPROMUL THI O B8 250D, CHLFEpR A, A T I ) Bk 4 () A QA R0 49t 2 A/ D T4 A
R B AWM AR A, AT S EPROM, 2 7R B T IS AR &2
A FEARAS . TR LRt 128 Rk, DR A a T DA oK PR FSE Fé) s ) 0 TR 24 ) o
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w3 Irputs. | —
[315 W
o G1
57 YR o
_[>°7 BB i — Gz
T4135 74541

0-5 11 HEEPROM

BBEARA — A 20K 2 JL D8k, an SRS 35— Ahsvds,  WURE U474 44K o] HARES X
WRAF A Fp vk, M AN32K[KEPROM, IXFEARAETT (1) FH R4 HE X 5k H A7 32K

FEEPROM 1) H b1k 28 5 A v i 2 BIP1 1 s A7 85 (05 B b, D7 VR FIRAMDL [ - ik —
FE, E0-57R. X LA H 864K 515 IRIEPROM, 17 & 512K 15 [JEPROM.  FRAT1 T 1E
(1 — B3k AN A IEPROMIEH b JUAR M 250 AT T

5 FHT I TR P AR RS A it 2 R AR AT B 1 o AR DU —FEgR B A, R FF A DG )
REHAE — AN SCPEr, SR 21 P 34 2 9 34 12 (1K) IR st T DAAEABAT T HSCLE ] —ANCODE T T v, 3%
FEAEFE P AT I R v ] DURS 93D s rp g D)4 . 0TI D)4 R4V E /D, b B AL BAT 45 1)
IR AR . BRIEZ Ah, BN IZ R kb 5 e AR A, A AT PR OR A AE N SO
o, AR AT DA A SEIX RN, A4S DU 2 1A RRS AR (]

WAL AR (R D 6 R BOIAT 73 2808 2 S 1) o0 A 7 2t i S S A AN vh W R T B o IR
PR T LA AR L T RE N AZ A — 2, DAk AS T T gk o AR5 @S b — AR
BRI R B T AL AR R B, AL REAT T 1) B[R] — AN Sk, XA
XA Tl i bR B [ — M GO P o X URE AN A ASLE 28 LXK/ N0 7 T kA Ve
Z TR . MARIARES A3 ) LS I, T LT ThRELL A . I, i /b E E A
A1 A

CERDIBEABE R AL 2 5, RTE S5 IL51 BANK. A1, 5 R e A TT S i,
T T R Bk O o . IR B UL AR 0T,
YR 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

kelelelolelelololeloleleleksisiesioioiololok Configuration Section sekskskskskskskokoksksksksksksksiokokoiokskokokokokok
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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 0 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;

BB BUG IRLE1BANK. AS1SCA T4 138 J5 7= A6 (17 H A5 SRR IS5 ARAS H bR SO E 8. A
1 I fir 2 A FFEL51, 1 4&BL51, BL51&Kei IHEAL (0 s B 28, Al 8E4T 22 A AL 0L [fi A1
SERRAE RS AL

BLO1SCRELS LI 1y &, AT — L8y 4 ] LAF 2 W o] 5 A0 L 1T o 2 RS H I B
X R AE D) RESE Al oy 2L

IEATBLS IR, FF B (it —Le2 40, (FBL51REM KR A AAN B 2 7 o IR F5 28 FHBL51
(1) 55— 2% 5 4 /& 'BANKAREA’, "BANKAREA’ 75 BLS LACHS 0T 1117 ¥y 4 Bk, 5 A% 451 v 24 0000H-
FFFFH, *COMMON'$i§ 4 15 1 3 42 2% I &6 Th RE AR Bl it N 2 JE X3, I 28 N 21 48> T 1]
W, 'COMMON'F5 2 7EBLA LTt i Lo ARIEREAL H'BANKx' $5 4 Fif 72 2 A\ 45 AN QAL 1T 1 1 3
e, BORBIHR, NiEAyld (BLs LIE AR 4 .
BL51 COMMON{C ROOT.OBJ}, &

BANKO {BANKO. OBJ}, &

BANK1 {BANK1. OBJ}, &

BANK2 {BANK2. OBJ}, &

BANK3 {BANK3A. OBJ, BANK3B. OBJ}, &
BANK4 {BANK4. OBJ}, &

BANK5 {?PR?MYFUNC?MISC, BANK5. OBJ}, &
BANK6 {TABLES. OBJ, BANK6. OBJ}, &

BANK7 {BANK7. OBJ, MISC. OBJ} &

BANKAREA (0000H, OFFFFH)

PRATRALE— AU PR Z AR, B A R (5 — B X A SR IXHE
B pE s JEAR AR BURARYE 2 B H N, D9 Aoy Bttt . R AR —
AR B AU BRI HAL,  JEEAEABANKx SR & 58— NS AL
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7 it

XFE AT T Wl A Ke 1 13 HE R TT R BRI mR IR o 45 W I 45 R85 70 Tic 2
TEo8e, PEhER s 18 55 v IR s RS PR RE . 18 n] DAX R G IRAMAIROMIEAT Y JE . 7
HILA R 7 A X ST ae . N — TR IRAPE IR Bty T AR, X B AR AT DL
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S+ 8051 HTRHIIEHI

1 4R

AT Rt — ke, #OR MR RN . AR RS, FREt RS, &
Bt & ERHAGERRIE . S 1 TRENT D2 TR X BOIE i BEA TS, RIVEALER
PRAELE ) JT T N ER I TR (BT AN N SR 12 48 BE A5 i W AT (] R T
)R, SEARAT AR TT A B VRN RS, ASORIIE 4 B R0 A D Rk it 2R
W OTT 5, (N RZ RGO A K R R T ARAN T 2 500 35K 5 Dt RO 2
BT R TH, AP E T AE806 1 AT BRI fEMLZ AT, IRESE T#F— T L
W

2 fFARIEMIZEE

FAVNRFY - BOL I, BEaX, T, AnTRENH AR, 2501, 5H10
NEXSH o IXFZARAMR 2 OL CINEIE D AT SR, i HAR A T i 21 0
EMA R, ARGEH T E U RIS . (R AERZ NG 0 FIXFIE

R
CESLSTIULR T, R R | e

LA SR R — O L H— Cas 70

CE RIS B S AN &, MR B 2 — o i

B 5 A 5 1 PR P ) T P e 2 7 Warn 15

KSR . IR —EEE A, 0RRx—E
ATV . ORI L (A TC IR RERE (. 25, .5, . 75%%). K0-1
Bk, an = ANEIE 908, A AR TIXANELE F e FHER0- 181 Hi (R R AR AR A
TEIXHL, BERRORARI T DLG e —ANa [, BT (9085 J& T X ANu [ 1 FE R 4%
FIT HR TN s, e T A R B A A . 1AM T — K
R T BN ER. cold, chilly, mild, warm, hot 2> BN —A> pR %

00 Cod Cally tid Warn Hek
ARV
LYY
5
En".’. " { i \
8 .00 :"Ir\ |'|“\ Jlr \\ f“&

fe= "

PJO-1 VL pR E
MBI L, QOREPIANBRL (warm, hot) F3C, BIIL, ERNIIBOMIEEA K0, i
HEH B A FTLUBORIIE X0, 90 Allwarm e ML H 22 K HI AL 0. 25, BI'E: i)
BOWIRE, R, fEhotsli H BRI 1. 00,
SARERREINEETT DR AERTBAR, S5 3 WK BRTY, H e TR AT LA T 28
TS LA LR 3 e o S
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& riglekon Crisp e Ifangu ar

A1
/—ﬁ\x ﬁfﬂ\ f N |
i . / \ / |

Traaesaidal Ral Skapad N'Inésl:q_‘lglqrd
KI0-2 — SRR R F Y
WK (singletonMlerisp) RATAI/REH, TAu=0, Tau=1. HRH
PR e um] AT Cu BRI B D o 204 trapezoidal #h £k (1) i1 B mT AT 2 A
singleton, crisp, triangularIffik. IXFE, HtT DU — PR ih £k 38 7 DU PB4 &
(trapezoidal, triangular, crispflisingleton). “34MPHFRREELERHER I
SR 23 W B FE A (1) B2 R AR PR B o — AR R 40 P AR R BSORT A I (1) A 4
J8o I, — AN T P P PR TR AR 455 ) R S XA B SR ) G SRR R v, R
SR FE IR o 8k A PR PEAS B — AN AR B, AR5 R X AR B PR HE A AT LA
PLRGE TR IEIRES, AR5 REUH N 4T3
— MR — AR P AR AL HE 1 £7358 4, P then'#43. "1 £ 32 Al 5 2 AN 4444, *then’
ER TS AR, AR SE B ARV HIAND, OR, NOTIXALRIZARR/FEC R, 4k,
A B BORAE, HIX =R WK X =R AR = LR 0-2.

ARG RIS, A48 [Opemor ] implementaton
W SCTTAT A G RIS S o B RN PO i R e [0 el o
S, X RS BRI . Sy L f s ) Do Lt
L, ZER S SR R G, RN R B L,
NN [ T TR R, (LG R Gerh, Hoh 502

LR BB AR EE S, A E IR AT LR — 2, 451 203 B 2 0 U PR AL AL
AL, FERMIIBAE AN T 10 X2 UG RORIE 4 A B (A2 O 1.

DN B DR /N B e T e ) LR K/ e — RO BER R S R IR L AL CR& 15
AR ; MR RGO, (AR ARG KRS, MU EE A IfE60 LA T .
DU R 2, AR GEAE H R P i I TR AR A o R AN LA P 3R] B PR R U ST 21 2R 4
s AL T DL R SRR, (EE 2 R Ue e, X AR 2
WAL R L AWRMAG T .

3 BHRKREH
AR RS T E A RE B EINTIAC T BRI SOOI, =&
K FR WK 0-3,

PrEprocesEing Fuzzy Irfaranss Defuzzification
Pregans npuls Liging hzzhe:? inpuis. Trahglgta fzry
Tor use by Lhe .| proces: aech rule aLkpLis bo valuss
MIZZy Tule hesa the ulz basc ard Latle by <he
caleuleta cutput valuas AyRbam

K0-3 Bl R4c 4t
TRALBERY Be kAT B4 KA, XA BCEL S I S5 N i Eis, 15 2RO pR B0 e Ju W

161


http://www.ic-cn.com.cn

WWW.IC-Ch.com.cn

FIMESLI S A HLR AR A R Td: (020) 38730916 38730917 38730976 38730977  Fax:38730925

A, ARG FHBDRI R AT VAl . R TR B, BN W, F— T
RO R GAC I LA — AN, 5 SRR — S IR I ()0 3l B HEAT R, SRJE T
SR TNSE L

BORHEIRT (5 TH A AN BORIRUN I TS0 i &5 R s . T TSR R O R A
FIBRIEE o FH AT 20 ufE St 25 RO LR AL . S 4t ufB R -0l BiERRIZ
ANk T

A AR P 8 SR ) i A TSR B 1Y) o PEASTIY B i A AN SO St AR RS W Rk
BRI uE . B < an R AR, A KU e 7, B AL A 90
F£, JURE R ufE 4 1. 00, BRI 90 S8 A AE FAIVE Il o DR < XU et v 7 1R A A
JEREL 000 TR “ XU el s 7 BRI R0, B ABIAEM AR i T 1o fH2& “ XU
TR IO 2 LI E AN R K e R v, RO 2EAE TR T Rt eR )
iR,

SRR AL B BOR] 45 21010 & Moo e AN B Tt s A M R gt E. A
JUANE T30, S (T S IR e B KAV o S R AEL VR s T 45 Hin R ) e KA e s 5 i
FHIRIERAE . 900, 25 e A ) LS i

Ulow = 0.00
Unedium = 0. 57
Uhigh = 1. 00

DR ML R A B e, RO B hi gh W N A B e e KBRS 2 ST, (H, %L
i KVRAEZ A IR TS, X A0 VB BRI 2 R B G A

SR R ) — e Bk . IR AT 451, T AR R T 1

s Lrew MaziuT lligh

% O TR
2 p =057 £
: X
g N\
& ol po=non h
Snver of Cravty

Fan Sperd

Kl0-4 S Asim) b2
THELBRE AR 2 I H Gy, XA OB SR AR BRI A . X P L ARG, E
VAR AR BLOTE— R A AT SRR A SR AR I, A7 R 25K
Z{VJ*UI']I

3 Ui

RHLRR I BB, ViR E SURABRKRE, UM IR MRS, XA
FHERV S5 RN LA B G RARARL, iy B 2 5B

4 HEMIEHFIERNSE

PREIXH, AERE e ), WRLEI O IE  A HTRORIFE ], IR I & ANE B AR
el —BENE, WERIRMARSCLA TSI, BEVS A 1% 508 AT R BE ) 2
SRR AR IR AN EEAE BRI T o T — SEANRE RS HER IR 1 R 48, (HE X RE B4
Ry, XA BRI AR IE RS X, AT RUE S AN L SOk IRE RS
(IR REI o BRI AR S REME AR X L IS 21 IE A A L

BRI I — MR BE, IRRE IR IR 5 R RIE R G RIMROTs 5K XA D5
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KA NI 20 BRILZAh, B0 AR SR A By i A8 SO U RIS pR BOR 2E4T 1
B BORIPEBIN AU, AR ZIIE UK K7 S0 BT AT B AT 240, B AL ZE
BT R M.

5 HITIRMRIES

BT XTI EAM S 25, BATREE— ARG, ) DL 2] — s
B RS Bert Jride BT WU 28T, SERTIERRE SRR XN RA, X EWAEIRE
HBAT 2N, a2 A28,

AR — N RGE, BHEI— A3 R B — s ok, A TSR HM, W
SETE VBT B — U P B RV A R . T B B ZE A

M ERESEHARRG 25, BARE TR : V4S5 AP Ry
PSS . RGN R ZEMRRRE . T I AT 55 i 2 e S AN RN H RO . AR
S NE B HARRIEUE, R — S AR R RA .

HRPERT R G BT E SRR S . X R AT Lk A % 5K ol 1 2 AT .
287, AT AR — AN IR ZEAA 205 2 A AL, MABTR B T A E VR A S R 2
FEIXHL, FRARE B R4 — R AR kAT %t

HEEH BT E AN . WREAEE SRR —EWREEZ A R R 4%,
DAL kg 25 B B3 AN 25 AR VR A5 7 R B 3 — 8 L R IRk it 25 2% FE S s, R ZE . 2
RS S 5 08 LA KM A S A 80E . FeAT 1] AEYR 4 B A0S R B GES T
5 WDISTANCE) 44 JL3%: FAR, NEAR, CLOSE, VCLOSE (very close). H:H1VCLOSEik% &
WA E L RA A N,

B AN RS GE SRS 2 VELOCITY) . B2 LS. VSLOW, FAST,
MEDIUM, SLOW, VSLOW, H:HHVSLOWis'HE H GdfHidfEo,

o B O R 2R 1 ) BE A BRAKESR 7R, 49324 T )L NONE, LIGHT, MEDIUM, VHARD.
EATECEE R SCKAE B o

BTN S JFEAT DUE SN T, A BB B R S BT Ak, R iR
PAZAE RN e L2 J e S, AN IX HURAS N 7 ) . FR5e e SCRUU PR B R, 3R T LA
BEINAmm TR

SE SR U 56 g 15 B PR A i P i N BT — R, SRR N R XA R G
FLpk e HZE R FUE H T4 N GOV ANDEE IR Dl . Wl R

DISTANCE
FAR MNEAR CLOSE VOLOSE
VFAST
VELOGCITY | FAST
MEDIUM
SLOW
VELOW

#0-3
—HEN T LRSS, st B IUER, TR 251, R
J A VEASTIH: HLEE B3 N FAR, A 25 5L AMEDTUM. N THT K 52l IR A%

DISTAMCE
FAR MNEAR GLOSE VCLOSE

VEAST MEDIIM H&RD WHARD VHARD
VELOCITY | FAST MEDIUM HARD WHARD VHARD

MEDIUM LIGHT MEDILIM HARD HARD

SLOW MOMWE MNONE LIGHT MEDILIM

VELOW NONE NONE NONE LIGHT

%*0-4

AUEI R, — LSBT AL B — AN o Bse, BRI 2 RVELOCITY 52 VSLOW I H.
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DISTANCE /& VCLOSE, 75 4 BRAKE J& LIGHT ” & ik “ 1 %L VELOCITY & VSLOW 3§ H.DISTANCE &
VCLOSE, #B-4BRAKEZENONE”, M2 i1k h “ a1 VELOCITY J&VSLOW, 7 4 BRAKE &
NONE”,

RNk 2 I, T ah g S RO 158 R D3 R . AR E RN N
(PG R o i, AT VELOCTTY RO Bl 02 BRI, REEA03E e 1) 3 [ J& AAOMPHEI25MPH,
T AEVELOCTITY f % 17 R %5

1_':”’ WaL oW SLony MEDIUM YEAET
: / \
£
=
i f \
E Q.00 |III \ / Il's '
[ 1] 5 1l L [.] 20 2%

Wikl
|MPH]

K0-5 VELOCITY [ b BR %
J 2 BRI R OB BRI, AR S B R G 1 H AR S e, AN B AL
Fr BT B s, A AR E R s RIS A AN B 2. T2 DISTANCEFIBRAKE (1

J 53 PR
100 WCLOSE GLISE MEAR . FAR
: SRV
4 e
g N I 1y
i \< \ A
£ / !
g o / I ! \“ ! \'-
[1] 5 S0 75 100
L& 1 AMNGE
Ieat)
K106 DISTANCE[KI K i1 B %
MIME UGHT MEDILUIM M'FHHD

WAV EREE
\ A
F EEEAVAY

]0-7 BRAKE[K] ¥ 57 bk %k
YT N G, T ARG SRR OR S IX LA 1) R

6 HEMAThRERYSEEL

FISRLFE T A AT AR A o & S0 KNI 03 eR AT X, 58 SCRT AT AT,
AUk T R XA T THIT7 .

FESALML L SE BB R, % FR T E R GE RIS IX LG AN . BRI A A AN R
HRIHSAL B R, XA RE AT HI LI AR T 35 5 48— LE BTN S A o I LR
(KSR A AN L OEANDATOR R A1, LA Be il 807 Al 1Y) iy A\ F A it F AR P

AN FETIN — AR X B P B PR TSR — A, 88T
AR A3 WERAHEAS MBI, ] DAEE S — D e, X RelifRR
MR SCIE R LT SR SR T
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Bit 7 Rité | Bas | Eitd Bit 3 Btz | mEit1 [ B#0
0 = anlecedent mambarship funclion for mput or 0= AMD input or output number o wsa
1 = QonSeUence oulpul psed 1=0R

#0-5

IR TR R O A A IZA I SR 464153 3¢, 2O B L2 S AN o 6 2447 (1 E 3t
ER NI A PR E SIS AN G A 2 IR u R HEA T B A A SR A
UR TR A VN R XA SO S 53, 2B ORI At it a3 300 % 45 2R 43

UIRESE A TP

WITE T XN TSR 5, SRE ST o BRI, BHNO A,
BINUABEE, BT — AR E, OO, ThAERE N0EIn, A rhn )i KA
M5, TRA S PR NAT 5N B PR B . AEARDE A BN T RE IR 43 3 S, N : “VELOCITY
IS VFAST” %44k “VEL VFAST”. #£0-1 4% & X,

Y%k 0-1
// e SCHEFE RN &

#define VEL_VSLOW 0x00

#define VEL_SLOW 0x10

#define VEL_MEDIUM 0x20

#tdefine VEL_FAST 0x30

#tdefine VEL_VFAST 0x40

/BN

ttdefine DIST VCLOSE 0x01
ttdefine DIST CLOSE 0x11
ftdefine DIST NEAR 0x21

ftdefine DIST FAR 0x31
/) SR

ftdefine BRAKE NONE 0x80
#tdefine BRAKE LIGHT 0x90
#tdefine BRAKE MEDIUM OxAOQ
#tdefine BRAKE HARD 0xBO
#tdefine BRAKE VHARD 0xCO
BT B e e, MURHERBR TR T . XTRERGCKRUL, MR
“OnE xRyl B Ax2hy2, IAktix3hy3”, Rt ] DL 20 Be 23 2 o7 B A I 14
ANDAIORIXFF: (R34 0] o BN BERIA “hnfivelocity Avlastilivelocity hyslow H i & A far,
A FIZE Anone”, AT H R THIR J7¥2::
VEL FAST, VEL SLOW \ 0x08, DIST FAR, BRAKE NONE
ST I T A AN, RV, BT R e R A7 AE — AN R0 3

At
F1|220-2.

unsigned char code rules[RULE TOT]={ // A& K S8

// 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,
VEL_SLOW,
VEL_SLOW,
VEL_SLOW,
VEL_SLOW,

VEL_MEDIUM,
VEL_MEDIUM,
VEL_MEDIUM,
VEL_MEDIUM,

VEL_FAST,
VEL_FAST,
VEL_FAST,
VEL_FAST,
VEL_VFAST,
VEL_VFAST,
VEL_VFAST,
VEL_VFAST,

FIE D) 4t 7.

DIST FAR,

DIST VCLOSE,

DIST CLOSE,
DIST_NEAR,
DIST_FAR,

DIST_CLOSE,
DIST_NEAR,
DIST_FAR,

DIST_VCLOSE,

DIST_CLOSE,
DIST_NEAR,
DIST FAR,

DIST VCLOSE,

DIST CLOSE,
DIST NEAR,
DIST FAR,

RS
jﬁl—:ilé"

DIST_VCLOSE,

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,
BRAKE_VHARD,
BRAKE_VHARD,
BRAKE_HARD,
BRAKE_MEDIUM

AR E SOOI 1 53 pR 8 BTN AR IR B A\ ) e R B 4

R TE

(K], BEAT LA TEAEAR IR . 104 1 fa A SRS AL B, it D e R B W AR

NI fE

Cagras ot Membsarship

a
E

. KO0-8

Imflecd an point &

\_ s
kY

W=Elv.1|:\|=2

\I‘ﬂhmnn [rark 4

Kl0-8
A LRSS, RERIFIRER2,
FATRE R FFHN4AEL, O0H N4, AR kit Sufl,

A TIXAANME, BT LA Bufi

— M7

RO BRI , JHA SR A S . RO B IR e ) 23k
B9 =070 . BB BT AR AR A XA =

Infaztien p-:-hti

-he = SII}W/

irllacliza painl ‘lﬂ‘:"'I

ufEH AT S
LB v, it vu

N, AT PAEEE AR AEOOHBIFFHZ N o BhfE bR BUE AT EAE— N 34ERZH . WLAI3R0-3:

51F# 0-3

unsigned char code input memf [INPUT TOT][MF TOT][4]={
// AN TIRE R B R At RS

/] YRR R bR, S A R U

// LD Re R EL
{

{ 0x00, 0x00, Ox1E, 0x09 }, // VSLOW

{ 0x1E, 0xOD, 0x50, 0x09 }, // SLOW

{ 0x50, 0xOD, 0x96, 0x0D }, // MEDIUM

{ 0x8C, 0x06, 0xC8, 0x09 }, // FAST

{ 0xC8, 0xOD, OxFF, 0x00 } // VFAST
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// BB IRE R AL

{
{ 0x00, 0x00, 0x2B, OxO0A }, // VCLOSE
{ 0x33, 0x08, 0x80, 0x0A }, // CLOSE
{ 0x6E, 0x07, 0xC7, 0x08 }, // NEAR
{ 0xC7, 0x0A, OxFF, 0x00 }  // FAR

}

R IR RE R B E - 2 Lh RE BRI VS R DL, S8 EA TR BB i)
T CAORIFF), 44 midZ BIX NGB TFe . 54T T4 s el Ja, W

R AR R AEAL T E AL O T LR R . RPN AR W T
b 0-4
#include <stdio.h>

void main(void) {
unsigned char val[4], output[4], ans, flag;
do {
printf (“\n\nenter 4 hex points: ”);
scanf (7 %x %x %x %x”, &vall0], &valll], &vall2], &val[3]):
output[0]=val[0];
output[2]=val[2];
if (val[1]-vall0]) {
output [1]=(0xFF+((val[1]-val[0])/2))/(val[1]-val[0]);
} else {
output[1]=0;
}
if (val[3]-vall2]) {
output[3]=(0xFF+((val[3]-vall[2])/2))/(val[3]-val[2]);
} else {
output [3]=0x00;
1
printf (“\nThe point-slope values are: %02X %02X %02X

%02X\n\n”, output[0], output[1], outputl[2], output[3]);

do {
flag=1;
printf ("run another set of numbers? ”);
while (!kbhit());
ans=getch() ;
if (ans!= vy && 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”);
}
XA /NFE P AT AT AREE S, RA A THRE R, A ThRERR B ok T )5, stz
SRS RERR AL T, fEETH ShRE R EUE IE TS, R R BUAR TS, XEERRT BATRIAL S
PR AL BE B2 el R

2,00 pHOHE LIGHT MEDILM HARD  VHARD

/]
NIVARYERR
: \ /
3 b.a0 \ / / \
el [N 160 BMHLW1& 200, 1 250 L,
(reramants)

K10-9 #irth Dhfie sk L
XL B A AR Tk
H# 0-5
unsigned char code output memf[OUTPUT TOT][MF TOT]={
// i R PR
[/ BT, 5 Y R R B
{ 15, 67, 165, 220, 255, 0, 0, O } // braking force singletons:
// NONE, LIGHT, MEDIUM, HARD,
// VHARD

R R AT PSR- eiibun il WIIES - €2 Bl i (i WA V< ol I (e X113 WAL R IV (E R e
ARE val't, ZePRIN GG A5 A4 VA AL, SO ek Eol i LU 1 E val AR i H
MR SR, W MR i val" PR TS5 5 HE, Wit val’
HEAE R . — HAS R E R, RN A, PERCIE valfE,

BRI 1 YR A RS WA 060 YT (19 1IEAEREAT 20T IR 23 SR ORAFAE I A2 R, DA
X BT BEA T PROE S
H7e 0-6
/Hkkkkkrkklbkkk kbl
Function: fuzzy engine
Description: St U)3E A )

Parameters:

Returns: f.

Side Effects: G

kbbbl kil ok k /

unsigned char bdata clause val; /) ARAE T 5y ST

// PR
shit operator = clause val 3; // XA 2R 7 BT A R AR A
shit clause type = clause val 7; /] "R TR RN

/] BRI

void fuzzy engine (void) {

bit then; /] HIELE ST BT G A
// B
unsigned char if val, /) ARAT 2RI R 4%
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/) ARG SO E

clause, // FRIFE H YT 435
mu, /] ARAE T4 S A
inp num, /] HRTSAE N
label; /] A R R 0 o
then=0; /] B A0y SS9 3
if val=MU MAX; // max out mu for the first rule
for (clause=0; clause<RULE TOT; clause++) { // ¥&JEEEFRN)
clause val=rules[clause]; /) NI
if (!clause type) { /] R SRS
if (then) { /] RIEAEITEIR. .
then=0;
if val=MU_MAX; // B Aimu

1

inp num=clause val & 10 NUM; // 153455
label=(clause val & LABEL NUM) / 16; // 153IZhREERRZL
mu=compute memval (inp num, label); [/ PR S E

if (operator) { // W Z OR
/] B
if (mu > if_val) { /) WURKE
if val=mu;
1
} else { // WnRIE ANDEAE
if (mu < if val) { // B/IME
if val=mu;
}
}
} else { /] CAATa SR AR
then=1; /] EBALRRELT

// AN AT R mu L 228 IRAEEE R, ORAFIXAMELAE A8 (R ASOR an H
if (outputs[clause val & I0 NUM]
[(clause val & LABEL NUM) / 16] < if val) {
outputs[clause val & TO NUM]
[(clause val & LABEL NUM) / 16]=if val;

}
defuzzify () ; // FHCOG 5 ¥ A 4 1
// RO i H
}
T3 H compute memval’ B HORAL THREANES & BTN 170 Sl FEIX BRI I —
AR RN T B D RE R BRI, o] DR 5 B % AR
b 0-7

/kksksskeksekskskokekekekskokskekekskokskekskekskskskekekskokskekekskoskoskskskekskskoskskskokoskokekokekskokskekskskokskekekskokok
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Function: compute memval
Description: THE4A15r 32 FImufi, ¥ HRERAEOE LR 07 A7 1
Parameters: inp num — unsigned char. {#HIIHIAS
label — unsigned char. #AfEH FIThEE A%
Returns: unsigned char. &1 mufl
Side Effects: J¢
Tkl kk /
unsigned char compute memval (unsigned char inp num,
unsigned char label) {
int data temp;
if (input[inp num] < input memf[inp num][label][0]) {
/) AR AAEIE T

// ufE A0
return 0;
} else {
if (input[inp num] < input memf[inp num][label][2]) {
temp=input [inp_num] ; // W RERA S

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) { [/ WMREERAEIL L

return temp; // IR EAE R

} else {
return MU MAX; // WA mu R e Ya I
}
} oelse { /] BINEAESE AR b
temp=input[inp num]; // H R r %
// W mu

temp—=input memf[inp num][label][2];
temp*=input memf [inp num] [label] [3];
temp=MU_ MAX-temp;

if (temp < 0) /] WIRE AT
return 0;
} else {
return temp; // muwhIE — iR[A|45
1
}

}
return 0;

24388 [ 56 BT A B G, A B B EE A PR A7 AE outputs B4l b, ORI 7 1 ek 20
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defuzzify Ly BEHLELA rh (1) AP A2 BT 4 AR Ge A6 T IR COGHT AL 4301 07 R FH AT
CLHTFT e ad I fai Ak 7 I E vk o XN R o B T RO 45 i b i G A I [, R TS % R
AR

Y% 0-8

/******************************>X<**********************************

Function: defuzzify
Description: THELAURIGH A, JFH A RGNS
e B T R R AT H T

Parameters: JG.
Returns: .
Side Effects: outputs[][] H¥EZ.
****>|<***>|<>|<**>l<******>l<>l<********************************************/
void defuzzify(void) {

unsigned long numerator, denominator;

unsigned char i, j;

for (i=0; i<OUTPUT TOT; i++) { // XA R
numerator=0; /) RE R
denominator=0;
for (j=0; j<MF TOT; j++) { // R FME

numerator+=(outputs[i] [jl*output _memf[i][j]);
denominator+=outputs[il[j];

outputs[i][j]=0; // i E AR S A
}
if (denominator) { // RSB ORI AN R A
fuzzy outl[i]=numerator/denominator; // HiE COG
} else {
fuzzy out[i]=DEFAULT VALUE; /) AT FR R el
}
}
normalize() ; // OO AR b IE

}

1 AR
T PR R s ) R A FH K47 | Fuzzy Velosity Fuzzy Distance Processar Cycles o Run

[hax} (hEx) Fuzzy Engine

RIS T 32T 1 N ERAM, - 80715 I o0 [ 25576 |
RALHHAD - 3 T B BRI REA L = 2 e 7
BTN R gg B g}irﬂ

BAVE BIRE P BAT 1 I ]2 AR K £ a0 ERFEE

J2661

(. WRARITEAE 23 A R K iE, s LAwermdepooesso oydes
PSR 285 Rl P 1T 44 2 o SRR
WA IXR RIS T, T2 AT A
Pk SO i 1] AR AF R L 4
S5 T (1) 5035 R 40 10 7 12 A0 i A
RO Th R BB SE I 2. LR (0 R A 2, R 2 n) LA A R R e,
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AbFEL SR PRI TR, SRR B T LA (), nT LA AR N L (1256 s 15 A7
fiti Bk, WERBHATEUE T . ERE RGO 23044 F 1T IWEPROMAE (] . BRUILZ A1, &
FERR AR B R K . IXRE, RERI RS — AN AL, AL
HAEATHRERRE T IR AT, REM AR . 152 ufE T s 1 I R 2 45
%1, CAFTHT AR compute memval BRI N 1 —AT A HT AR

mu=input_memf [inp num] [label] [input[inp num]];

T UL EsEh I, il AR R ROR . Furz;h ::;uciw Fum{ng:f“m Pmm?;;; f‘;;;;? Run

RAMPATH B ZE A Z e T 445, 7500 [ ] 7508
AR A JE IR BT IR 1] L. 330006 4 393 11 5 = e
AT 1) S 5 53 B R G T % . W R Ge 0 i D
FHT 1A 5275 PO EFRAM, 847715 A ERAMATI3010 i 0 7581
AN KEPROM, - 126257 4 HI kA7 fg oy L wereae proseseor oydles =
A B 3

HEPT LU ARGEHEAT . (ROl 3 A 71 Fozay Vloy T~ Fuzay Distance T Proceaor Cyls o R
—H AR, S AR R4S S W 0 SHEd
TP HRAN, 8N SM BRAMI303 14 1 i f—— - o
GIPATRCR I & 20 & 5750

B2 0-9 FL 7 (¥ P AR MORI Ak B ) AR i W 57
AT AR A AR A7 A2 — A SO, Dy 3 LAverie posesaraiges =
AL, LU R R G H A 4 kAT 4
M,
HIK 0-9

ftdefine OUTPUT TOT 1

#tdefine MF _TOT 5

#tdefine INPUT TOT 2

ftdefine MU MAX OxFF

ftdefine 10 NUM 0x07

ftdefine LABEL NUM 0x70

#tdefine DEFAULT VALUE 0x80

unsigned  char outputs[MF TOT], // KRR Hmufl

fuzzy out; // R I
unsigned char input[INPUT TOT] ={ // B

0, 0
b
unsigned char code input memf [INPUT TOT][MF_TOT] [256]={
// NI Re R AL
{
{ // velocity: VSLOW
OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF,
OxFF, OxFF,
0xFF, OxFF, OxFF, OxFF, OxFF, 0xFF, OxFF, OxFF, OxFF, OxFF, O0xFF, O0xFF, OxFF, OxFF,
0xFF, 0xF6,
0xED, OxE4, 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, 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, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00
b,
{ // 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, 0x0D,
0x1A, 0x27, 0x34, 0x41, Ox4E, 0x5B, 0x68, 0x75, 0x82, 0x8F, 0x9C, 0xA9, 0xB6, 0xC3,
0xD0, 0xDD,
0xEA, OxF7, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, O0xFF, O0xFF, OxFF, OxFF, OxFF,
0xFF, OxFF,
0xFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, O0xFF, O0xFF, O0xFF, OxFF, 0xFF, OxFF,
0xFF, OxFF,
0xFF, 0xF6, O0xED, 0xE4, 0xDB, 0xD2, 0xC9, 0xCO, 0xB7, OxAE, 0xAb, 0x9C, 0x93, 0x8A,
0x81, 0x78,
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,
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0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
I

0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

{ // velocity:

0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0xB6,
0xDO,
OxFF,
0xFF,
0xFF,
0xFF,
0xFF,
0xFF,
0x97,
0x7D,
0x00,
0x00,
0x00,
0x00,

0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x0D,
0xC3,
0xDD,
OxFF,
OxFF,
0xFF,
0xFF,
0xFF,
0xFF,
0x8A,
0x70,
0x00,
0x00,
0x00,
0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x1A,

OxEA,

0xFF,

0xFF,

0xFF,

0x63,

0x00,

0x00,

0x00, 0x00,

0x00, 0x00,

0x00, 0x00,

0x00, 0x00,

0x00, 0x00,

0x00, 0x00,

0x00, 0x00,

0x00, 0x00,

MEDIUM

0x00, 0x00,

0x00, 0x00,

0x00, 0x00,

0x00, 0x00,

0x00, 0x00,

0x27, 0x34,

0xF7, OxFF,

0xFF, OxFF,

0xFF, OxFF,

0xFF, OxFF,

0x56, 0x49,

0x00, 0x00,

0x00, 0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x41,

OxFF,

OxFF,

0xFF,

0xFF,

0x3C,

0x00,

0x00,

0x00, 0x00,

0x00, 0x00,

0x00, 0x00,

0x00, 0x00,

0x00, 0x00,

0x00, 0x00,

0x00, 0x00,

0x00, 0x00,

0x00, 0x00,

0x00, 0x00,

0x00, 0x00,

0x00, 0x00,

0x00, 0x00,

0x4E, 0x5B,

0xFF, OxFF,

0xFF, OxFF,

0xFF, OxFF,

0xFF, 0xF2,

0x2F, 0x22,

0x00, 0x00,

0x00, 0x00,
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0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x68,

0xFF,

0xFF,

0xFF,

0xE5,

0x15,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x75,

OxFF,

0xFF,

0xFF,

0xD8,

0x08,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x82,

0xFF,

0xFF,

0xFF,

0xCB,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x8F,

OxFF,

OxFF,

0xFF,

0xBE,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x9C,

OxFF,

0xFF,

0xFF,

0xB1,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0xA9,

0xFF,

0xFF,

0xFF,

0xA4,

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, O0xAE, 0xB4, 0xBA, 0xCO, 0xCG6,
0xCC, 0xD2,
0xD8, 0xDE, O0xE4, OxEA, O0xFO, OxF6, OxFC, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF,
0xFF, OxFF,
0xFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, 0xF6, OxED, OxE4, 0xDB, 0xD2,
0xC9, 0xCo,
0xB7, OxAE, 0xA5, 0x9C, 0x93, 0x8A, 0x81, 0x78, 0x6F, 0x66, 0xbD, 0xb54, 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

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, 0xOD, Ox1A, 0x27, 0x34, 0x4l,
0x4E, 0x5B,
0x68, 0x75, 0x82, 0x8F, 0x9C, 0xA9, 0xB6, 0xC3, 0xDO, 0xDD, OxEA, O0xF7, 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, O0xFF, OxFF, OxFF, OxFF, OxFF,
0xFF, OxFF

}
I
{
{ // distance: VCLOSE
0xFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, O0xFF, O0xFF, OxFF, OxFF, OxFF,
0xFF, OxFF,
0xFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, O0xFF, O0xFF, O0xFF, OxFF, OxFF, OxFF,
0xFF, OxFF,
0xFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, O0xF5, OxEB,
0xE1, 0xD7,
0xCD, 0xC3, 0xB9, 0xAF, 0xAb, 0x9B, 0x91, 0x87, 0x7D, 0x73, 0x69, 0x5F, 0x55, 0x4B,
0x41, 0x37,
0x2D, 0x23, 0x19, 0xO0F, 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

I

{ // distance: CLOSE
0x00, 0x00, 0x00, 0x00,
0x00, 0x00,

0x00, 0x00, 0x00, 0x00,
0x00, 0x00,

0x00, 0x00, 0x00, 0x00,
0x00, 0x00,

0x00, 0x00, 0x00, 0x00,
0x58, 0x60,

0x68, 0x70, 0x78, 0x80,
0xD8, O0xEO,

0xE8, 0xFO0, 0xF8, OxFF,
0xFF, OxFF,

0xFF, OxFF, OxFF, OxFF,
0xFF, OxFF,

0xFF, OxFF, OxFF, OxFF,
0xFF, OxFF,

0xFF, 0xF5, OxEB, OxEl,
0x73, 0x69,

0x5F, 0x55, 0x4B, 0x41,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x08,

0x88,

0xFF,

0xFF,

0xFF,

0xD7,

0x37,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x10,

0x90,

0xFF,

0xFF,

0xFF,

0xCD,

0x2D,

0x00, 0x00,

0x00, 0x00,

0x00, 0x00,

0x00, 0x00,

0x00, 0x00,

0x00, 0x00,

0x00, 0x00,

0x00, 0x00,

0x00, 0x00,

0x00, 0x00,

0x00, 0x00,

0x00, 0x00,

0x00, 0x00,

0x00, 0x00,

0x18, 0x20,

0x98, 0xAO0,

0xFF, OxFF,

0xFF, OxFF,

0xFF, OxFF,

0xC3, 0xB9,

0x23, 0x19,
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0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x28,

0xAS,

0xFF,

0xFF,

OxFF,

0xAF,

0xO0F,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x30,

0xBO,

0xFF,

0xFF,

0xFF,

0xA5,

0x05,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x38,

0xB8,

0xFF,

0xFF,

OxFF,

0x9B,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x40,

0xCo,

0xFF,

0xFF,

0xFF,

0x91,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x48,

0xC8,

0xFF,

0xFF,

0xFF,

0x87,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x50,

0xDO,

0xFF,

0xFF,

OxFF,

0x7D,

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

I

{ // 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, 0x07,

0x0E, 0x15, 0x1C, 0x23
0x70, 0x77,

0x7E, 0x85, 0x8C, 0x93,
0xEO0, OxE7,

0xEE, 0xFb5, O0xFC, OxFF,
0xFF, OxFF,

0xFF, OxFF, OxFF, OxFF,
0xFF, OxFF,

0xFF, OxFF, OxFF, OxFF,
0xFF, OxFF,

0xFF, OxFF, OxFF, OxFF,
0xC7, OxBF,

0xB7, 0xAF, 0xA7, O0x9F,
0x47, O0x3F,

0x37, 0x2F, 0x27, Ox1F,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x2A,

0x9A,

0xFF,

0xFF,

0xFF,

0xFF,

0x97,

0x17,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x31,

0xAl,

OxFF,

0xFF,

0xFF,

OxFF,

0x8F,

0xOF,

0x00, 0x00,

0x00, 0x00,

0x00, 0x00,

0x00, 0x00,

0x00, 0x00,

0x00, 0x00,

0x00, 0x00,

0x00, 0x00,

0x00, 0x00,

0x00, 0x00,

0x00, 0x00,

0x00, 0x00,

0x00, 0x00,

0x38, 0x3F,

0xA8, O0xAF,

0xFF, OxFF,

0xFF, OxFF,

0xFF, OxFF,

0xFF, OxFF,

0x87, 0x7F,

0x07, 0x00,
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0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x46,

0xB6,

0xFF,

0xFF,

0xFF,

0xF7,

0x77,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x4D,

0xBD,

0xFF,

0xFF,

0xFF,

0xEF,

0x6F,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x54,

0xC4,

0xFF,

0xFF,

0xFF,

OxE7,

0x67,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x5B,

0xCB,

OxFF,

0xFF,

0xFF,

0xDF,

0x5F,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x62,

0xD2,

OxFF,

0xFF,

0xFF,

0xD7,

0x57,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x69,

0xD9,

0xFF,

0xFF,

0xFF,

0xCF,

0x4F,

0x00,
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0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00
},
{ // 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, Ox14, Ox1E, 0x28, 0x32, 0x3C,
0x46, 0x50,
0x5A, 0x64, O0x6E, 0x78, 0x82, 0x8C, 0x96, 0xAO, OxAA, 0xB4, O0xBE, 0xC8, 0xD2, 0xDC,
0xE6, 0xFO0,
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, O0xFF, 0xFF, OxFF, OxFF, OxFF,
0xFF, OxFF

}
}
b
unsigned char code output memf[MF TOT]={
15, 67, 165, 220, 255 // braking force singletons:

// NONE, LIGHT, MEDIUM, HARD,
// VHARD
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i

/ JFEsRk kR kR kR kR ok ok ok ok ook ok
/) FREEE SCITR, B ST B A, AT B SR . WRE TR0
/) WG, R AR 6 B4 LGS . 1K) T BE BR Kbs 5 o 55341
[/ ST ERAERI . SOt B IEANDERAE, b LUt B ORBRAE . 23O fff o

/7y SRR R N s e K

/ [ wksskskskeksekekskskekskskstokskslekskskskoskskskskskekskskstoksketsiskstetokskioksketoksketokskekskskekesiokstokokskekokskok

// define constants for the velocity input

#define VEL_VSLOW 0x00
#tdefine VEL_SLOW  0x10
#define VEL_MEDIUM 0x20
#define VEL_FAST  0x30
#define VEL_VFAST 0x40

// define constants for the distance input

#define DIST_VCLOSE 0x01
#tdefine DIST CLOSE O0xl11
#tdefine DIST NEAR  0x21
#tdefine DIST FAR 0x31

// define constants for the brake output

ttdefine BRAKE NONE 0x80
ftdefine BRAKE LIGHT 0x81

#define BRAKE_MEDIUM 0x82

ftdefine BRAKE HARD 0x83

#define BRAKE VHARD 0x84

#define RULE_TOT 60

unsigned char code rules[RULE TOT]={ // Hifi &SN

// 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
}s

/dkdoksskesoksoksokeskeeoksoksskeslokokokeskekoksokskeksoksoksoksskeeoksoksokeksoksoksokekokok
Function: defuzzify
Description: THEBOMIHH I EL, JHEL R ARG E
Parameters: JG
Returns: ft.
Side Effects: outputs[] ZdluhiE =
*****************************************************************/
void defuzzify() {

unsigned long numerator, denominator;

unsigned char j;

numerator=0; // FHTEZ
denominator=0;
for (j=0; j<MF TOT; j++) { /) Bnai Rk

numerator+=(outputs[jl*output memf[j]) :

denominator+=outputs[j];

outputs[j]=0; // BT e R R e &
}
if (denominator) { // BN BREA R0

fuzzy out=numerator/denominator; // tF&EL
} else {

fuzzy out=DEFAULT VALUE; /] BN fi

// B BRAE

}

normalize () ; // PR AR
// PR

skl kool
Function: fuzzy engine

Description: AbFEi% #E 0|3

Parameters: .

Returns: .

Side Effects: G.
*****************************************************************/

unsigned char bdata clause val; // 2R A S AT e Sk
sbit operator = clause val 3; // EXFHE
sbit clause type = clause val 7; // GALR WO SR A

/] IR
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void fuzzy engine() {

bit then; /) AT G5 RAL BRI B AT
unsigned char if val, [/ ARAT 24T R R u
clause, /) AETEEE 4 52
mu, // AET S fmu 5
inp num, /] AT RN
label; // GANASE R R R B
/] Wikss
then=0; /] N — D SO S
if val=MU_MAX; // S EARTIR AL N B KA
for (clause=0; clause<RULE TOT; clause++) { // &J7HTE 0N
clause val=rules[clause]; [/ FEHET RN
// bdatalX
if (!clause type) { // TR ARG S A
if (then)
then=0;

if val=MU MAX;
}

inp num=clause val & I0 NUM; // RN
label=(clause val & LABEL NUM) / 16; // FTAE R M D e ek Ak
mu=input memf[inp num][label] [inputlinp numl];// 83 i%5AHIMH
if (Imu) { /] IR GA A Wbk
do { // ik IX AN A
clauset+;

} while (clause<RULE TOT && ! (rules[clause]&0x80)):
// Bkt g R
while (clause+1<RULE TOT && (rules[clause+1]&0x80)) {

clauset+;
}
if val=MU MAX; [/ R E AN % e
} else {
if (mu < if_val) { // W ME
if val=mu;
}
}
} else { /] MR SRS RS
then=1; /) BT SR AL

// FRiEALEL
// W FHET RO A mufE LS 2R, BRI ANME
/] AERF DR A A
if (outputs[clause val & 0x07] < if val) {
outputs[clause val & 0x07]=if val;

}
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}

defuzzify () ; /) R A R Z N
// FEHUE

}

8 #it

RO P — PO ORI i, EIFASREMEDR AT (K10, (E 0 S vy DA — 2 ) R
YURSKEE T . R 2 ue vt — AN IZR I TR I, AT CUEB)— 28 T ROR B fE
PRECRTRLIN o A7 48 TR REAEPC XM UR KIASORI#2 h SR b AT 05 AN 7EAT T —3E 1
WA Ja, XS T AR+ 5 . 04, SR IR B St R REAT ORI %
N P BT A

183


http://www.ic-cn.com.cn

