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F—EF N4

KE—AKT Intel 80C51 LA KM 51 RAEE ALK XARPNHLGEH L
BIEAR, AR 8051 TAEFIFF AL FEARAS A 1o TETT AL, IXAAS I H W] AN S R 25 Fif
8051 IR AKX RGE ML TT %,

A ) N B I, FEIE S i s T RS . FRATTBAS I H IR VAR
HF AR 2l 2 () 1) . P A AR R ] L By (R D 4R3I AR AR C R 8051 -4, [l
R ARATAE— A C T G A F 540 o R T LA BA D 5GF ANST C 145, e FEIE R4 48 )2 Intel
ECARE 5 Cn AR RS K 7 s Ak e Bl 2 ) it s 198 T L BH A& 1) =0

B a B A BN XA P g S MR AR )Y, XU Ol XA RN
AT LB e 0 I SR e I B (N R ek TR, A7 Seib s A 40 8 S i B e A et
FRIFE T

EARPRE BRI IRE) T H, k3 8051 Vgl /s, Rt LA 2] i 5/
IR LE B, HRURIIEE C i85 IR PRANRI a7, XX C 15 5 A 8051
T GR TR HR 2 ISR UL A I — A R A TR =

WIRARA C Gwidgsfiih, MAEEMIR. [ C BT RE —MFmE, Rakil
] C AT IF RN AR TREIF R ALEY (R R K 8> . i AR &4 Keil C51,
REEERE T — M EF TR TH, AN Keil A UREB S At I 3 FE, AP F:
Keil C HIF . WRIRE LRI K THAS Archimedes 1 Avocet, XA EEIRIF-H K
RIS s ARAR ARG AR BT R IF R T B s — 4% Ke i 1 [RRFIRTR 2

FEAS ) — et A5 W P, SRR P AR X SRl pE RIS AT . XS 2 A R AR TN,
FEETFHER], H 2 DT B R 2 (R

BH AL ABE K TR, MARHKY &M ARGt WA, bl T
fift 4 5 — B AR RV AR Bk 2 f5 8051 - Atk fig, A5 BARAE MA TR 3R K, FEA )
FARMBET, fEVRERSRIT . 48k, RATHIRI AL WA h 22 2047 R4, 2 REfg
PETFHRI BT
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T T

1 #ER

8051 FANTHALFE AL T AL M IR A IR I R G450, B2 NV T ZE 31 A 3
FH| PC L RBEE: LSRN RS L. URT Motorola 68HCI1 7F 8 Arfixihilgsiss
bR, R ZHIE R AR TSR 8051 RAIF ML, & Intel, Philips, Siemens 5. iX£&
HIE R 51 RV T KRBT RER AN IhRE, % 1°C Bdkin, BilET =
A, HI1M, PW &, AR TAESREE] 40M, TAERAR NFEE] 1.5V, 3
T AW IX L D) ReAE 1S 8051 ML HURIE A 1EN ) F =M A AL, & REIZAT 5l
ey, M HIFRE AR )X — 1 E,

8051 RAUNMIEALE T
—A 8 AL HRIZAR T
324N T/0 1 (420 8 firsig 1), nf Fph-dik
PR 16 A7 B s
AR HRATIEAS
6 TR, AR TS
128 “F75 N & RAM

7. MSTIR) 64K T ] S E R AR X

A 8051 AbFH IS 12 MR I, &5 12 MR IR e — iR, s
AR? o VPEARAPAT I R AT BRAR R LD 12, HURIEL, SRS ER A AT T R AL,
DRItE, G SRR R SRR B o2 11, 059MHz, BRLL 12 S a9 2] T R AT 48242, O 921583
ZARA, BURIECRAT BI55 25452 B0 (I 1] (1. 085ms ).

S O W N
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2 FHEX L

8051 &5tPRMA I 3 MAFMIAEfE W], Wl A-1o REMERE AR 0 Bl K
A At Y B BB At k2 18] o R R S Sk PR kAR 4, R T ik B (K ) L
=AM ] A D RE B P

fm—— T FF HH
Hot

avallabla
gn all

devkes

m
Apacial Finrctlan INATE =

Reqisters

wanam | °F
Purpoas
RAW

Auq-ﬂmn

Reutaler
am Banks |0 M

CODE DATA NDATA

- Dmncbw rusionly mamony

Kl A-1-8051 fEfik 4

2.1 CODE X

MRS B, AT HATAS . B 16 70k, ¥ Enik 64K, 40RY
BOR I, X AN A A a0 EPROM HEAT S-hER, AbBRZS &= — AN . (HIXHF
ANERE RIS — @ ZH—/> EPROM. H AT, —MAEH] EEPROM 1 A AMaAA it ds, v LAgE ok
FIZHFEL 8051 TS o IXAH ARG HF A Sy, B ] LA N 48] EEPROM Hr, 1A
R, RIGEN—H EEPROM. 5341, i b SRAMs tHn] H>kfCE EPROM, fthn]
DAfG EEPROM —FEREATHRR P HITERT, IF H A% EEPROM FRFE1R S AR BRAL . HIE, i
JRAEILET, fEAETE SRAMs R PRtz 0. {EH] SRAMs KX EPROM B, VPP
BOMRET B HAR RS, KRR T G/ /S IR MEI SR, AT AT &) Dt
ITELT AR

B T A HATAY, e RSB P A A R, ik b HIYY, 8051 it T i Hid 4R
£l DPTR BCRE v 4ds in b i SN as et it s g AT S0k 464, IR nT DL Skl
FEN DPTR v, $ERPEEFHL T HE MWL EERA ST, 8051 fEHATHRA Itk #
X PIE AN, B A AT A . 7E LS B TR IRATT SR B A
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2.2 DATA X

8 T ANEREIX L 8051 N 128 ETIR N EE RAM,  BY, 8052 [T 128 7 N RAM. X F4)
FERAE BB, BN DATA Xo $82 H—ANER AN A IR U5 i 205 Bt Ui i) DATA X b
il XDATA Xk, PRy e R EHF 75, i XDATA ZCR -4k, 254
44k DPTR. 380 35 FRAT T F A 2 1) A B R 0 A8 A7 /E DATA By, (HUR 21544
4 DATA Bt, BRbE e saa iR,

AR BB eTIER RO AT R1 SR I8 0k, RO A RL A 5 X 4R 4EE,
SR AT BN RO B RL Y, ARIEIEERAE SO H B E SR TR, ST RS
—ANECE A

BB WANE, A TBES AT AR, HUHFARAEE )\ A7,
L 32 ANFFAERS,  TAEAT AR I gl i A& 25 PSW 25 4785 1) RST Al RSO 3X W A SR & B DU 20 75 17 7
TR —AE N TAEZAE 34, 8051 WA BRIMTE —AEN TAEAAFaedl. TAEFArasdl
I PRIE ) AL S H L3 5 4 70, 1 HLAT7E 8051 Hr b AT BT 45 4 46t

FHh—ASFBOURAT G hEBE (BDATA), AL4E 16 N7, Sk 128 4, A — {7 #Rv] sk
bko 8051 FHUFJLANIEAETR A, XAFRE P w8, JF Hool 3 B AR AN 41 &
W, XFEE> T ARG RS, AL FHEBLIX 16 N e R R B e
FEREAT A 4k

£33
%‘:—‘-

%

2.3 $RIIBE B 78S

Wb RGN RER I 1 Z 3 : 5 B T
WURF R h e 5 A8, TR 0
SFR., HH R ZHAFa# [= | e
[IEVASS R BV S UM o
AT W R R RUAPRL | Roared | T | T
REZF A7 A% TP K BA {7 HEAT N
Sk, I EA BUIRT [ELE
ai OAFH., SFRs #=#l5E K}/ % | soow | ssur
RS, AT E, HEE O I o i T THi
&EF'[%ﬁﬁjf'ﬁé&%o i&%%} A 2] =R OPL CFEH PCON
1725 150k 77 2R DATA
W e e R — A O
A7 -k SFR 4158 A-1 7R Al BEATAL 4R SFR A1
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2.4 |DATA X

8051 FR A —LE2E F HLAT 8052 AT NN 128 51K M 5 RAM, 2 A 8OH T 44 1 bt
el BBk IDATA. BRSh IDATA X f{HUHERT SFRs FOHEHESE TR0, B3t AN HFvr il
AE R AR P T B, BRI TDATA [ F Al o ke

2.5 XDATA [X

8051 Mfse )i — NEREAS NN 64K, 1 CODE X —HF, KA 16 {ithhl 54k, FRVESNHL
PEIX, fAFR XDATA X, XA A4 —48 RAM (1 SRAM) B — S8 S50 5o 5 2k 42 L1 (R b
Rl Fo X XDATA (I S AE 75 22 /D /S22 4391, £/ DPTR, RO & DPTR, R1. XJ DPTR
Kit, BT ERAAEF YRS A hE, TS R ER A A, FEE, S RO
B R1 B NTEE AL AR B A, WS AN, Bk nr 0L, AR BE XDATA H 4L
A DEAE 3 AN RA T, Bk, A8 AR o B R R AR A7 AE DATA X

WIERATFERIINBERAF AT 1/0 HAE 88 A BAE MMM I AT 1/0 BAERIF ¢ RAM,
) XDATA w4 ¥B4d F 64K RAM. &3 7 T A S B E LU A4
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3 (IIREFNF RIBAE
8051 14 5I%F BDATA Al SFRs H 128 A~nf F-hkA7, 32 A~ 1/0 MHHATALE 8. %
XU AT, B, Rk, Skab, BAL, EERZEAE, FaGER T IREE R AL,

IR A-1
MOV C, 22H s AEALHhE 22H H R EEE N A7 H
ORL C, 23H s AEALHNE 23H BRI AL R BORH B
MOV 24H, C s B RS A AL kL 24H

A SRR AR TR S A RS (R 41, — SR IRA TR 2mie JBC, T8 ] -3k
R BN R E ST IATRR, WA BN, G R . XEIRLS BN
Ab TR I R e R, EEAE PIANEE B b 43 Sl FH ke A 245 2 2 — B P AN b BRI
beanie, eGSR, R PO. 0 BAL, SRIFEkE:, (HOESRA IR PR XA
BERCE AR, A RE SRk A, R Po. 0 EALEBEE, IHEZE P0.0. —KIW
EHBARUT .

i A-2
MOV timeout, #TO VALUE ; VB it ia)
L2: JB P0.0, L1 ; PO. O E A7 Bk
DJNZ  timeout, L2 s XU A4
Ll: CLR  P0.0 : P0.0 W&
RET ;s AR
L Agi ] JBC INHFEFEf
il A-3
MOV timeout, #TO VALUE ; VB it ia)
L2: JBC P0.0, L1 ; PO.O BB IFIEE
DJNZ  timeout, L2 s XA 4L
L1: RET ; AR
FIF JBC AMETAE T AR E, 1y HASRE 3 S i vt S o LA 7 2 A GRS N 252 ) 5%
X &FR2
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4 SHAHR
8051 WX A7l X BB T 0k, IXE R MU 0k H RS bR AR 4 b
B PRS- E ) o, E S ik UBEAE DATA DXRT SFR sPagtAr. 4l

HIF A4
MOV A, 03H s fHbdE O3H HH RS N SR I
MOV 43H, 22H s AEHHE 22H TP HCR A b AE 43H
MOV 02H, C s 48 C TR B A HikE 02H
MOV 42H, #18 s B RIEL 18 B ML 42H R
MOV O9H, SBUF s AEERATZE R X RS A HlE 09H

(4 -k 244 DPTR, PC, RO, R1 Z5A7#%, FRAZBUITE £ ifitthhl, $5 416
fREr A A, AR BEEAT . A4S0k 77 XI5 i) CODE, IDATA, XDATA f7filX o
X} DATA 76 X B AT HEAT e -0k . OB B4 S0k 7 O A bk A T Sk

AT B B, RS0 58, GeH D ARRE sE U AE . v LU F A6 34 it
FEATFREN#HE . XF CODE X AT F-HERT, H#IEhEAF N DPTR 8¢ PC H, EAZHEAF N Bnas
KPP AR SR, 28

il A-5
DATA FI IDATA [X -4t
MOV RI, #22H + WE R1CHFRIH DATA X 4 skt 220 R4
MOV RO, #OA9H . WE RO FR 1A IDATA [X A ()bt OA9H fry54T
MOV A, @RI A MBhE 220 5
MOV @RO, A s R B nAs b ) EdE 5 ik A9H
INC RO ; RO Ayt hbAz oA AAH
INC R1 ; RU A pysthhbAz >4 230
MOV 34H, @RO s Kl AAR TP S N 341
MOV @RI, #67H s AESTRECS A Hihk 230

XDATA [X F-3kF
MOV DPTR, #3048H ; DPTR fg[A|#MEBA7fi X

MOVX A, @DPTR s B ASNEAEAE X A 3048H (KL

INC DPTR s FREHIN—

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

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

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

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

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

MOV A, index s AEWES RN R nas

MOVC A, @A+DPTR s MRH AL E B B ohnas
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5 QLIBEIRTS

A FRLR FPIRSIRAFAIRES T A PSW H, RE&FA R FEIEALAL, T BCD AH AL B ()4
WAL, FRARAREAL, W ARSI HT I 2 T A A A A $E ¥ RSO A RS1. 0
20 M HHE O0H JT4G, 1 20 Nkl 08H JF4G, 2 4d W Hihik 10H JF4G, 3 41 M\l 18H JF4G. X
L6y b w7 G AT k. PSW A AT

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

AC Gl Bh BERL ARG AL

FO I AR EAL

RS1  FFAFdsdlb FEr L

RSO AFAFdRALIEFEALARAL

ov i bR A
USR  HH e b
P AR PRGN

6 FIRIEH

8051 ¥y CHMOS hitA ] gt #R A e B A 1 W 3K, SN R D RE R . e P
P27 2% PCON (AN SKRBEATT B30, BAL IDLE HEAZS AR, 2 AR R 45 1B
FEHAT, RAM HR BRI R AR, SIRGREE TR, (HY CPU WiJT. sEiasfls4r L4kse T
YEo RATEBRIR Wi, AT WIS, AFR T 1 R 7 4R S8 2 AT

T I B A PDWN A7 K AR DFEAR S, ARDIFERBEA rh fh e 45 1k AR, DRIk, i
AT AT 1 TR 2RI RINE S b, Bk, RAM o g6 A7 . 18
HRDIFERA AR T, ErEE AL,

SMOD vz, P 428 il FR AT I AT (PR R, B AT e I 48 1 IR0 i 2l P A e = A R Y R R
5. BALSMOD Al TAE T2 1, 2, 3 et asr LM RBAT . ST e s 2 ek
PRI, SMOD KA RE A AR 26

CEM e Y e O LR VAS S| P)

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

SMOD HAT A PR R PN, BB R BN
- (735

- (Z3E

- (735

GF1 I AR AL

GFO AR AL

PDWN {RIHFERRGEAL, BRI FERL
IDLE BIRARENL, B ATHEN SRR
*£ A3

6 PETRG

FEA 8051 SZHF 6 AR, PSSR, BN E R/ THEEE T, AT E
N/, Rk AR, ADERE B H AT N Db — AT TR . W )
AT B AR CRAT RN, R R A SR D TP IRGS R
JIAE T N AL Bl Bk, A SRS B4k . 8051/8052 IR T ) K A4
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8051 ZHEF PR SCSE, A R T T
WEHLAD, (EORSELL N S e B B E R | E g 0000H
TR, T RSO SE N T R RE BT, [ SRERR N O 0003H
SE I 2% 0 ¥ 000BH
6.1 AL ERE TS AR BT 1 0013H
A T T A R R S | JE A Ll 001BH
58 TP SR ST P IO S . LA iggjgﬁ o0z

PRAA N ALABCE AT, 2 P W A e 2
BRARRL LR R AT, WIZ AP IR DL B SO R . W RARBEAS DR WS, &,
PUG B BRI N R LS5 2. R A5 ox i T TP S AFas &AL, b9y A7 as il 7 S0k

IP Zifrss Az k)

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

- (735

- (735

PT2  ERH 2 a2k

PS  HfTilfE L sELk

PTL  ERE 1 s gk

PXL AT 1 AL5EE

PTO  SE s 0 tPIFrL st 4k

PXO  AhEEHIET 0 fL5EE
* A5

6.2 PHTEREFFas

W B T RE 2T A A TE 1 BA 07, (EREFTA TP WT . REAS h WrIEEE S A RE A
AR AR TE TR (R4 BEAL AEAT AT oA e el Ak e rh . h BT RE 7T A7 9% TE 1%
AL Fros
WL 25 fE s TE CAlAL Sk

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

EA fEREbREAL, BT R WERE, RALIEE BT b
- TR

ET2 SEITES 2 IR g

ES FRAT A Tt R

ET1 SEITES 1 T g

EX1 AN T 1 RE

ETO SES A% 0 FRIT g

EX0 AN T 0 {8 g

6.3 HHTIEIR

8051 FEBEANM LI I A WP Wibsds, e G A TR WK, MR, B AN
bR, ARPRERGAE N AR R R bR A7, IXFE, AR A B B0 A 2 TR —
AR IR o IXIF,  ALTRERAE PR AS FE I I 1) e i B eh B il 45 R, 3L SR 3
AEFPHE . EEARIE AR, AR 3 AN I R, XAl AR S BEAR P
IV X

AN, R VRECE 3 AT AR A GEm N B SR, R AT R e
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T IR 5 R IEAE AT I . DRI, PP IRT A SR T SR TR AR T IR o
TN FRT 3 AN R BSER A, R IR A2 RS, BRI
RAPATIEIR, ALBEER A AL BE R W S0, TOREAE JSUR LAt _E 55 DK A JA YT S I
(ERAE AT 58 2 IR 2 — AN R IR WD o B e W B S DL, A
A N PR fi AR I Dy 6 AN ARBE I (3 AN 22 F SR AT I R), - 3 AN S0 i o |

BSR4
B Ja — R KT 3 A4 R AR W G IR 2, 2R B TS, (EAEATS TP, TE B¢ RETI
EiE R

6.4 SMERHENES

8051 CHFMANAMIBHWIE 5, XAAMBA A K h W, TS BAH N RS . AN
T ER NS TS 1 (AR T 0 24 P32, AR 14 P3.3) P AR B HL Y e B
BRAR G D o bl Al R 340 A A ik i B R T B A7 TCON 1 ITx A7, UL A-7.,

LR s N L ST Rl TR I R /S (0 Y e S Y T (15 A O VAR VS S e A 51
A JEHER 12 AN . R, ARBRESREANE A ARSI — R G . Bl iy, U AEiE
SR JE ARSI 2 = B A AR I, K e AT, T HSTER 0 JRESRY Ry
— AN

7 HEER/iHEEE

PrAER) 8051 AN ER /RS, TN EIERA 16 . B/ THEESEE T F R AR b e
INf % CREHLAS I EE0, Al FHSRAHR. 1/0 B (T0, T1) _E M @SR AIBE A kb ot K. 24
FVETHECAR I, B ARZE AN 482 AT IR 1/2,  DRA R A A I — 0 | e
T W — kv kA T B AN 2 . A SRR, M ke o s e, mT LA —
OGS

TCON FFik TN RE 27 A7 2% (timer controller) HIRFE g B4 i A 15 Fes ARG AT .
TH I U E W ARE AT A TRO AT TR K JE B A g I 23 1) TAF . TCON Hid 4 T € i+ TO
FUTY fydes bR A o 208 I B, AR RS A e B AT, AR A B AR A
0 2] 1 MBS, Qirh WO Ren), K= Ad—A . W, o WbR A PR A
BRI R, DR, AT A e A AR L E B s T

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

[tFr1 [tRt [ 1o JTRo [1El [ 171 [1e0 [ 110 ]

TF1 SEIS & 1t T Wrbsits . mi N I Js AR BE 380G %

TR1 SERTAE 1 ESHI0T, EALREREE 1 TR, SALRE RS 14 TAE

TFO SEI S 0 W ARG JE IS O Wi I E A, A 3R 25 o 2 KT S5 8 B i

TRO SE I O PRHIAT, EALRERAE 0 TAE, SALRE RS 0 45 1 TAE

IE1 AN T L AR BREAL, AN E] P3. 3 AT N BTG BRAS I EA, Ab
PRI N WS, PG BRI AL

IT1 T 1 oAy SRR, BN bAoA, AL AR i

IEO AN T L AR BREAL, AN E] P3. 3 4T N E BTGB AR  INEA, Ab
PRI N WS, PG BRI AL

170 T 1 oAy SRR, BN bAoA, AL AR i

*® AT

SE N2 00 TAE 7 U HRF R Ih RE 25 A% TMOD SR U . @IS AE TMOD, A my 42 il B A
SE I a1 TAE T SIS B G 1/0 1R A FE b s A BE S8 R IR Bkt . TMOD (751 DY

10
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PrEEHlE s 1, ARPYALHIE N & 0. TMOD A& Hg I
SE I 25428 1) 25 A7 2% TMOD—AN W] 7 ik
GATE [¢/T Mt [M0o [GATE [c/T [mt [wo

A 1 AR 0
GATE 24 GATE BT, N 28424 TR=1 Jf H. INT=1 I’F A T4, 4 GATE=0,
AT TR JE I A5 46 TAF
C/T EI AR T kR, Witk C/T=1, Emtds LlvkEor =0 TAE, C/T=0 i, LA
SE I 7 T AE
M1 B PEAL =7
MO B FEALATAL
% A-8

AR C/T AL E R FE I as I B, C/T=1, €M L8O UTAE (R 1/0
S EO, C/T=0 I, PUER T O ek eh v 80 . 2 I a8 FRX A
AR AU RO, R IR AR . GATE=0 AP, EAL TR E &t ot
UG TAE, GATE=1 AffF%H], 4 TR=1 Jf H INT=1 BERZEA TAE. 4 INT g5 AR P
I, SEI SR TR IXAEM R INT BBk os BEH 20T, 248K, INT AN A A1
R AL .

7.1 ERFIMEAR 0 A

SE I AL AP DU R A7 30 T3 0 S+ =00 it/ v 4ty 30, g I g H
I EAL TFO 3¢ TF1, FFr/Erhie Jral 1R L N Ane /o s Jr sA0AE, BRItz SbRTDs
X0 —HFs

7.2 ERBEITEAN 2

Jra 2 2 8 fr Bl R TAET 2. @ 23 104I% 8 7 (TLO B¢ TL1) HKiH44, /& 8 £ (THO
8¢ THD) HIRAFCEREAE . g N asia N, TH TP BB e N TL e sE N2 0 FE I
M1 7E7 2 WL FRE . eI AR 1 7 20 AR R

7.3 EREIEAR 3

Jra 3 I, GBI 0 BOA WA 8 A7 E /T4 (THO AT TLOD. THO S8 TMOD H i
I 2% O BIHEHIAL, T TLO (4% T TMOD HhsgE I 2% 1 B4R HIAT o IXAEE I3 1 FEASBE ™ A3 H
T, AT EATE AW A, W R R AR AR B b i I T S K
PR, MRS EA E AR 1R AP, 1M SR I 5 ZE AN e I/ TR A, 1R T
VET M. Mg 1B TAE R 3 I, B i A%

7.4 EFFEE2

51 ZFH AL 8052 B =ANEN /Ty, NG 2. AT AR R D) RER 77 4%
T2CON 1o S5 4TT

SEI Ay 2 el A frds (CAlALSHhb)

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

TF2 SEIN 2% 2 %S HbREAr. BN 2% 2 s IR E A7, 2% TCLK 5% RCLK 4 1 I,
BN EAT
EXF2 SERS 2% 2 AhbR, 24 EXEN2=1, FFAES1I T2EX A8 21 67 Bk AR i B AT .

WERERT A% 2 TP S vE, R

11
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RCLK Bl B, MR T U R 1 B 3 TAERE, R e R 2 s
AR BRAT DM A%

TCLK RAE ARG, AT AT 1 803 TARRS, Rl e 4% 2
()3 H R A A AT B B AT %

EXEN2 SENTE 2 AN AR VbR, 24 EXEN2=1 B, 7F T2EX 5|0 H B 47 kAR ol s
JOE I 2 e RE, JFEAL EXF2, FRAEr .

TR2 SEN BTN, BT, e 2 K IFas TAE, 0, e e 2 2
1ETAE.

C/T2 SE N B HOT AR, W C/T2=1, SEN 2% 2 Bk M ANt Fas,

7 DD P R b o
CP/RL2 e/ ERehREAL, 2 EXEN2=1 I, i CP/RL2=1, T2EX 5| ks
W3 A4, S CP/RL2=0, T2EX 5| IR 1 kAT Hoack p 72 o
I R T2C0N,  mlfd e i /TR L= PR TAE T Nz — TAE. SB—Fioh il
7o WENRR TR, RUEE A 0 BoEir e 1 —FERL 16 77 X TR, xXphr =UE i
$ 7 EXEN2 SRk #¢ . 24 B A7 EXEN2 I, G 5 T2EX A7 H AR s, B30 24 5 (R %k, A7 AE (RCAP2H
HAIRCAP2L) o XA AT R K™ A B
S M TAE T AOh A ERTT A, s TS IhAE, i EXEN2 SRk, 4 EXEN2
AT, 16 A7 I 2 R A A — A BT 92K RCAP2H R RCAP2L Hr (I N E I 28 e 4
EXEN2 B, K FiRIGEAL, T2EX 5| MR BkAS s o A — U B A
s fa M7 SO R P AR FR AT U TH T 75 B R 28, AR I W] I B 43 ) & A7 RCLK T TCLK
RS XA, AL FPHEC A E s 1, TIAMGOE IS 0 R 1 KR, W
P12 AL . X AT R AT I T R T

8 ME UART
8051 A4 — A AlIHL KA I N E, AW T HRATHHEE . B2 A7 SCON KT
B, AR, ARV, R ADIRASAL. SCON IR :
AT P A7 4% (SCON) —wmJ o F-hik
[sMo [smi |sw2 [REN [TBS |RB8 | TI [RI |
SMO  HMATAR LR
SM1 AT AR LR
SM2  ZHUEHAV, U 0 B, BbA il 00 B 1 B, 3B LA,
ALK BN WK 2 BRI 3 B, A 9 LB 1R, REE A .
REN  HATHEAM RV
TB8 e 2 FIEa 3 wp, BBl R A 15 9 1
RB8  7EAR O, MAEMER, FER 1 b, A R 1A LA . FEAR
32 A 3, BRI 2R 9 4ir
TI FATHIIbR G, RS Z
RI PR bR G, RS E
# A-10
UART B — MBI MK, 2 E—AN AR B AL B, N — R A8R iT Az i X
PR, AR XA E IR EASTE R R A, BN . R,
AT HE M2 A FEE R . 20 AL Ik T I
8051 SZHF 10 AL AT 11 A EAAE =, 11 A CHIR AT 2 WU JF S 8 Arfs
P A7 A, B 1 AR 3 PR AT AR,

12
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8.1 UART #&= 0

1 0 1), UART VR —A 8 fr AL AEan i, 3R fosc/12. st RXD A
AT UK . TXD FRRERRER AL KR, Bk, 7720 0 ASCREAXT., X7 2nT
KNG HE e HAT 8 A7 Ef 4T ) EEPROM 2 5 1K) 28538 . o

i) SBUF GNP, FRUG AR E s . Hdl ik se b ens, T AR EAL. B A7 REN K,
B REacEdE, Ballese 8 ML B dERY, R 0K BT .

8.2 UART &= 1

TAETH 1B, AR 10 A7 1 ANEWGAL, 8 MdkRAL, 1 Mk, XA
A FRELEE PC HLAE P IR 2 28 AT T Xy 3 R 2 T U ) o 1 FH R P AR e 26
) 52 I 10 P BT Y 24 44 1. PCON [ SMOD 74 1 I, fli ke R B A%

TL A RT 7 RIE RIS A7 (1) r B) B 204 A o AR A T LA ey 12 B 2 AT 1
s o HA AL TR A R TR F R SR AT

WERATE A8 1ok AR pke e, N N 2OR TR THL e AMiE

TH1=256— (K*OscFreq) / (384*BaudRate)

K=1 if SMOD=0

K=2 if SMOD=1

FEAAHE/NT 256, FRIEE TR AU N — AN EHER BT . 3 PR AR R R
TR RGIE M TAE, XAHEITF KA.

IXRE, WHRORAE T 9. 216M fhdle, 227742 9600 HIBERR, 8—18, % K=1, 7014 9216000,
3 BEA 3686400, AHBRES RN 2.5, AREEE . & K=2, 714 18432000, 4B 3686400,
AHBREE W N 5, w45 TH1=251 5% OFBH.

WIGLF 8052 [FFE 4% 2 F=/: %, RCAP2H FI RCAP2L [ T (i th R i 14, 4R
P LR, T AHE

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

TR RGAE 9. 216M §hdfk, FRAEP 4 9600 M. H LA i 4 R Ji it
EW, T B B 33145 0 30, HA{Hh 65506 B FFE2H.

8.3 UART 1= 2

B 2 MEERLL 11 7 kik: 1 kindr, 8 fisdiRer, SIuhL, 1 Aifsibhi. K
LRI, LA SCON Hr Ry TBS, HUSCE s () 25 JLA PR A AR RB8 o S Ll — K2
BUEAE, AR 1B, A HLA B . 2 HLEME FH SCON (1) SM2 Skd il 24 SM2
B, SCHBIRRE N 1A S RGBT, 24 SM2 k0 i, LB S 11 ALEt
I

S IUAL T AE 2 WL A B o AN B R W, EAR IS EE Ry A0, SEIULE AL, AT
SR T AR BRSBTS T A, G gk
PARCEA s 2 SM2. 150, SM2 BT, DUE AR OR AN S A A A T

SMOD=0 I}, #5502 (R % 0 1/640sc, SMOD=1 I, JHFZEN 1/320sc. B, i
R 2, M IRIER N 11. 059M I, HA7 ik 345K MBS R Ml 3 A 2 (2204 T
AR 2R

‘M
i

LEINf
RZ 51 R HA T2 HEnrshae, iz ida TiAXNH. 51 &AM
EIREW R .

13
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9.1 1%

T2C 2 —Fir ot TR Rl 7 5K, i PHILIPS JRRAMHE . 1°C MW iACK FH W 4 2 0E 4T
MR, —&HdRL, —4NERER, THHMT 2 8E . B B SRR B S L,
BARALIRSE XA, SRS HF2 THL. 8051 | T2C M PO S LTI ARZE, A4 1]
(PIRFIR D) e A7 472 R4 LR R 0 TAEFI AT ARl

9.2 A/D %%

HAZTTE 51 BRIV LA A/D e, (0 A/D FH i AR k. A/D F4—
125 £7-#% ADCON K45t P idit ADCON SKiEFE A/D FeepiliiE, JTFunfede, o aieR
Ao —MA/D FHHHIEFEAZ T 40 AN W, s soa =AW, TR R b B A
s Ro A/D HA T BB — HAL T TARIRE . FHess RAME TR DR 5 A7 a8 o

9.3 BI'A

KZH 51 RV HVESEE M. 46 T IRRAHOE TG Z0, HoREA. X
1EFE P Ko BT L AUE 2 T I s i), DARE B A & RIS & T 1. EA T
P AGERIIINE, 5 ) et IR TR 2

51 RYNALIINE T TER A, RGBT k£, @ s i, KoliEs
Bro G110 ] e s th 28, n] SOk A A o I 24 o

10 #%it

51 FRIVE WA LGSR AN RSN RERI L, AIEM T8 7N EHE—
FATEM RS T B . BB RS R SA, NAFAME RS T RED. 51 &
FlkZ 512 F i) RAM Al 32K 745K EPROM. i, HEAE RSN & 1) RAM Al EPROM 5
ATCLT, N7e oy R X iR, AN L4 EPROM A RAM, XAFA N T 1/0 11, mTH
RAILE BAFAE . MATFEY R 1/0 DI HAR AR, £/ 28 B 51 fu i HLnT
Fi QA AR ] HAR 22 W 5 L5 42 1 RAM T EPROM 2% (] , 3 B 5t FH 40 22 ( SRAM, EPROM
). VFZAMHESRIERERE 51 R NI GERUAH N A, XA LUE IR,

KHBLERFMINFER B, RS AR 2 TAEEM, MR AR IFERI 2 K
P, DIERE 3.6V [ TAF L CARRARIORE, WOERA LW 1025 NI TR 08, n DA% R OGP
Pz, BRARIOFE.

WU D AF A I FE S PRAAE B DR AR AE I8 THIERF %2 (1200, 4800, 9600, 19. 2K
) RN HE AT AR S AR T RE AR SRR, SR A AR T L R R R R G K
EFEA R . A REA DS F IR S, KO EUE Sl sk, S RMIEEL 20M B,
WA 2 B ILE AR RE X PR R TAE. —M, EPROM, SRAM, @idl CMOS FRI¥)
BT AR A0SR 51 I TAEAZ . M TAESCRIE i, ThFeth 2380, X S fEAi A f A 4 g
BHRZTNAS%IE.

11 28

LRI LRSS S, R BRI RS 1/0 Mk ARESBAE Mt
B AR E S M N o AN A7 A 2 ) ik —FEORT RAM RN 28 E s AHE . RAM —BE7E
M3l 0000H B 8000H JFAGHIIELEAS M o —Fh LA HI AL FE 7 v SRAM fry b skt A
0000H JF4f, FH A15 f#ifiE RAM, RAM [¥) OF FI WE 2k 37 FH L5 (LK RD AT WR £RAHIE . 1XFh7
AR RAM DO 32K, XK A URGAE M . Ak, 32K [yl v] 73 igs 1/0 g8t
KEHNEDR, 1/0 gL b, BrLL, k28 i 7 nl e a8 AR SS A 28 1 42

14
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A REfE S . — D NARS 1/0 HBCHLIERIB T a1 A-2-8051 M2k 1/0 fir. WLLER], 18
o ek D s R B RO T AL T REE RS . RUONAE 1/0 BRAE AR HIE 48 DPTR (KM 8 £, A
WA BEHAE R AL

[ g
WP ¥
E Tiprule —
A5 ¥,
S e — o
—[>c|— GIE YT * G2
74128 Ta541

A-2-8051 4k 1/0
X N B A 13- 0k n R 1)
H|# A-6
MOV DPTR, #09000H  ; ¥ & ¥4t
MOVX A, @PTR
MOV DPH, #080H
MOVX @DPTR, A
AILLER], PO HEEIE, EEEN 1/0 BRI, AT 2 IR R TR £ AR
FAT . 44 AT MOV DPH, #090H fU%F.

12 &5t

B LTI T 8051 MUFEARKMINAELA IR0 K. (HIXARREARE 8051 | R4
B, ROYEECS A A SRS N, RAOTEIFAGHE 8051 AT,
A5 C B TERAEIT

15
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F_E FC X 8051 iz
1A AERAERES?

YN RA R RGN, — RN gE S . EIR2 TES, XE—MR
U5, B, AR — AN 8K, 1y HLAR LR i o SRR TR I L W) B e v R
PEFIREAE, 280 22 R I 5 R MR . RIS IR TR, A TR — ARG C
— R BES .

A5 P G (R PR JGULE T8 R mT e R ] R4 1, R0 A R e B AR A A (R I . AR
T m] R P LR . S C S, AT AR AT AR e 2 ] f8

M C g5 MIRET, BA CIEFIRIFME I MERIB L, SRS WS4y, M HhT
AL, H C EF WS MR TA R Bt Thretb RS Res IR 7 M —A T/
AR —A TR, A T FF AR A

M C 95w Ly g BEAFE AT S8 T vl DU L0 I 2% FE BRI AN 2 2%
JE—BER T ) o XRE k> T I AR R R S T

R C XHEMTES, B RAL T AR BEES FE H I R o X R X T i AL 3
S REIR LT, A g B S AR R G, A C S MR il iy
LI R o AR 22 AEBRES SCRF C nidds

JT A X eI BT Rl S s T, IR RS, RS SER I B R R
C P 4ilh 5 A YnfE o XTI BRELRAR MG B, A RV gty 35 1 T ME— IR 7, BRItk 4b,
MRIE RIS, AFRREF 8 O EAN I C kgmfd. C MR s, mTLUEIRRE D
OGRS T HAE, R — PP DI RE R S5 A PR SR )V 5

2 CIEEH—%ES
KHEARBRMTAH CiEE. KT CHESHHAEIRZ, 14 Kernighan F Ritchie it
FCfEIE T, XARTRIANE CIBETMAUBELE. Keil 1 C51 5843 HFE C MIARERR
A FIR 2 FRPUAL 8051 724514 1) C Iy B+ 4.
BATPRHE KT CI—LeEtr, ightty, BRAFIRAE o I ReS Al —Le A i -

2.1 &4
G —HPE R, B AAVFRRF DG — R R R AN RoTh . AR A
RIS fige A X A R B AR T ) o iltn,  URH]— R AR BRIl — R I A], RS2 5E
X, gy, B =AM R
unsighed char hour, min, sec;
I E AR R
unsighed int days;
WIAE R, JR] DS YA AR & SR, AT — AN LR 4. A
URFERPSIINN
struct time str{
unsigned char hour, min, sec;
unsigned int days;
}time of day;
KGR EER T LN RIAL Ny time_str HI45H, FHEX—4% 0 time_of _day )45
P A AR E OIS N Gkl AR A4 R R DY
time of day. hour=XBYTE[HOURS];
time of day. days=XBYTE[DAYS];

16
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time_of day.min=time_of day. sec

curdays=time of day. days;

F 03 AR B AL B AR B e FE ), AHRTTRNL Z20T S5k 40 o AR AT DU SUIR 2 450738 &, 9
BEARAUARA IE BB AR =

struct time str oldtime, newtime;

R T ASET 5 F A i, XA RS AH BT, R E X TIRZ int 2K
R AR & —FF . Sk A AT AR 5 i 52

oldtime=time of day;

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

oldtime. hour=newtime. hour;

oldtime. days=newtime. days—1;

75 Keil CHMIKZHL C giedirh, Zikpidedt TS pAEatasn, B D A4 45T R0 4k
WEBEEAT k. IXHE, 458 time str #RME T [ Offset Member | Bytes
B 5 AT A ] o A% [ AR R A 5 S 0 hour 1

HIAR NP —FE . Wk 0-1: ; min i
WERARRE LT —ANEERRA, T — AN 5 chys >

WA RPN — AN SRR, a5t %£ 01
gy, MR LR

2.2HE
WA PSS K ARARBL, & AR SR AR R 2 A, IR SEAR B i T IS R R D o HRE IX S R
SRR —MNEIEM . B BV BT LUBATAT A RER Y, f0dh C 1B S AR IARIRA
U P SCRRAY, N g RS . — A& SUBRE 2R B4R
union time type {
unsigned long secs in year;
struct time str time;
Jmytime;
NI ARAF TN AT BB, 55— AR BUE ] time str S5HKAF
ift N IX A I BN FLAE 1R I 8]
AEBRE A4, WAEARTINAE S AR B 5L, i H 4
mytime. secs_in year=JUNEIST;
mytime. time. hour=>5;

curdays=mytime. time. days;

BEH)—FE, BRG W ULESER R Ak, a5 A/ NAE TR P s K R R 53 FITs 072 ]

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

R4 fe K L 2 5 AN, BRA A R/ 5 AT MG R
secs in year I, 5 MFEHEEMHH.

WG 28 i R BRI R — AN s I AN R SRR 7 e Biln, B Rl — KA R Ar &
R VU AR A A . G SRA BN I Se 5l A P AP Rk v, il ARG e —A
KA, A E N8, Wi

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 ¥5%t

FREHE — M S AP AE D b (AR B . RO HREN TP T AR R, BT U B TR
] (AR BEHEAT S0k, UG AE 8051 DATA X HPiffAT AF A7 4RI - HERIFE XDATA [X o B DPTR
BEAT S —FE . AEHIREN AR TR, BV ERES N — MR R~ — 2R, Frid
A LUE HOM K AR BT AR RSB T AR

FREFE0E SRS, IR I MR A AR B RORURHTRBEY long & L—MEEF, €
BUACSRE DT e M B — M A AR S k. IX IR B IX AN R BT A R 4 ) AR Y
AR, M2 U] CHERIRE e A A i I . TR S — 2548 & 1

unsigned char *my ptr, *anther ptr;

unsigned int *int ptr;

float *float ptr;

time_str *time ptr;

FREFPTHI TAT A D48 SRHAZ B A7 i s P s

My ptr=&char val;

Int ptr=&int array[10];

Time str=&oldtime;

AL IOk S 4REE, FR AR KA D k. AEACBRER AL I g, X RUREIA
e SFastin 1A, e Eash Bras Bl R KR .

Time ptr=(time str *) (0x10000L); //FgIR HuhE 0

Time ptr++; //¥a A bk 5

TR PRI S AR OISR FARGE . FRET T 1) A EcHs o ny i 5 | Bkt

time_ptr=oldtime ptr //PAANFEEL5 ) [F]— Mk

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

A NFREER G I A BB S R 5L I, AT T R I ik

{timeptr—>days—234;

*time ptr. hour=12;
AH— MR AR R Z 36 L BER AR, o AR ARAE = — N &5k, mT LA
/\"/\l;‘ $

AT A WA, —Fh s B i % AR A WA, R AT DUR R TR
SRS BRI R
struct bst node {
unsigned char name[20]; [/ g4

struct bst node *left, right; [/ ER A A, AR EIFEE
b
I AT AR R, FRAE A I R R RS A AR 1 25 FR BT BN AT iR SR AT X ) A v A AR
Kokdiki. A TIRENG, XTI AbHE AR £ 1y 5

18
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2.4 RREX
1 C PRHATIRALE SUR R4 € R BL AN ISR B 44 o gl B 2 45 2R 28—
4. B, AL tine str — N4
typedef struct time str{
unsigned char hour, min, sec;
unsigned int days;
}time type;
XFE, AT DUGAE e AR S SR time type [R2R24AR
time type time, *time ptr, time array[10];
R E AW HR T B din 44 C HbRuERY
typedef unsigned char UBYTE;
typedef char *strptr;

il

strptr name;
A FHE B 5 SCAT AL AR R AR (R T B2 1548 7 — S84 T (I a) . (HR IR 2 R DL
KRS S, NG RIRR It e T

3 Keil C 1 ANSI C

A Keil C B9 FEHF SIS 5 ANST C IARRIZ AL, 4 k—28%f 8051 ffi 1] C
PIJE K o

Keil ZmiFdsli T /D& —S0oCHE Ly Ak, JEASKRALT ANST Co ZER 122 Keil mIBAik
JFUERXT 8051 LA TR e vl, e e R A EE 8051 2L SRR T .

3.1 HHERE
Keil CH ANST C HUFTAFRUERRRAY, Rtz Ah, O T B FIRIAI ] 8051 f45H,
WIIN T — LR IR BRI . N R B T ARSI AR 8051 Hf 4w (7 1 8. VERL,

SRR S G T AR . [ g o
R T IXLERAE IR R AL AL, iR ARit S RF | char/unsigned char 8 bit
—FPRLHR I, —AMRAS R 4E T RAM | InUunsigned char 16 bit
FORT R AR . AT R L A R RER }fggggiglged long % g::
BRI, TR BN, oneric pointar ATt
#03

3.2 HFRINBES TF

Rk Re e sfr >koE X, 1 sfr16 FkoE X 16 A7 MRk DI fe 75 A7 4 W1 DPTR.
L4 7l bk ok 5 R R Th RE 572 . Huhib 25 T 80, ] A7 - hb IR ok T BE 25 77 2%
AL AR 5 e SO OGBS sbito. SFR MU LWFIZE 0-1 fios. X T K24 8051 i, Keil
AT — /NS T T R R ) BE F AT 2R RUARATT AT 1R e SCIR Sk SCPF . m ik A Sk S mT LA
IRE G AT By

F3% 0-1
sfr SCON=0X98; // 5L SCON
sbit SMO=0XOF; //5E L SCON &4

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

4 TR
Keil SuifFHfi 6 BT AR REIOTEREI . BCME A T LA PRI DS ORI 45

AT LR A7 A X
1Ef X Eiiipa
DATA RAM FRIG 128 AN, wlAE—N I N 4 -k
BDATA DATA X ) 16 A5 [l fr G4k X
IDATA RAM DX 128 A5, AR 10 4% 5 ik
PDATA ANAERE X 256 AN, T PO H R ikl o H -k,
i FH$5 4 MOVX @Rn, 77 2L M a 4 A
XDATA ANEAEAGDX, A3 DPTR -4k
CODE FEPAEf X, AfH DPTR -4k
4.1 DATA X

XF DATA X FR) - hk & dme bR 1y, T LA AZ AT FH AR v AR | JBCAE DATA X o T8 Tl
B, AZIVE AT o DATA XEBR TR S REFPAS R4, A T HERR A AT A7 4520, DATA X[
W52 0-2:

H% 0-2

unsigned char data system status=0;

unsigned int data unit id[2];

char data inp string[16];

float data outp value;

mytype data new var;

AR A e OB R AT A7 R DATA X, UEEASERS DATA X yuf. R
C51 BN Ar s RS HL, IREADRET 8 DT Jidh, e SO K HE
Bt ) AR 1) A B HE M U 1 R IR, R RE PP e 44 HAb i 52 A . SRR IR PRt 8051 2471
AL PR B BB AR AL, kS H H e LUK 50 7s K

4.2 BDATA [X

PRAT LALE DATA DX IR -0k X g SO, XA ARl T AT A 3k, JF HLR WA AR
PRES AR RV T I, BOY & Zp i A i — A A2 ZERAL
A ARG AR . T 2 —S87E BDATA B rb s W AR & il B A8 8141 1
H% 0-3

unsigned char bdata status byte;

unsigned int bdata status word;

unsigned long bdata status dword;

sbit stat flag=status byte 4;

if (status word 15) {

}
stat_flag=1;
I P ge /N SOVEAE BDATA Berpsg X float il double ZERUfKAR &, L L ARAENT V7 s B 1 4

20
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ALk, ATRLEE LS float I long MIEEA RSN

HI3 0-4
typedef union{ // 7€ BRI
unsigned long lvalue; //KFER 32 ff
float fvalue; / /R 32 AL
Ibit float; /A4
bit float bdata myfloat; //4E BDATA Bt i 4 By
sbit float_ld=myfloat 31 / /8 XA 4

T AR U RS T AT AR R AL . YT ) e AE DATA B ) —AN 215 Ad it 7 44
FHAE 5 7 )[R R o A7 -1k 2 AL AR X L VRS, AR A R AT S 1k = A I 2 AR
B LEAS WU 5 SCAE DATA B R T35 A2 BT = A I i AR L o i R A7Rox) s X AE BDATA Bt rp
PR AR R AL Sdb AT S0k, AN SE e AL AR s A ), g Ja AR
AR . FHME T use bitnum status MV ZRACAZEL use byte status HICHEEE

Ko

H% 0-5
1 /)78 LA RRA T AR
2 unsigned char data byte status=0x43;
3
4 /LA FUARES T A7 4%
5 unsigned char bdata bit status=0x43;
6 //HE bit status [P 3 AL AN AL HE
7 sbit 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()) { /IR 3 A E AL temp I 1
18 temp++;
19 }
20 if (use_byte_status()) { // AR 3 A EAT temp N 1
21 tempt+;
22 }
23 if (use bitnum status()) { // RS 3 A EAT temp FHIN 1
24 temp++;
25 }
26 }
27
28 bit use bit status(void) {
29 return(bit) (status 3);

21
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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 }

ERRAMEYIIES

; FUNCTION main (BEGIN)
; SOURCE LINE # 15
; SOURCE LINE # 16

0000 E4 CLR A
0001 F500 R MOV temp, A

; SOURCE LINE # 17
0003 120000 R LCALL wuse bit status
0006 5002 JNC ?C0001

; SOURCE LINE # 18
0008 0500 R INC temp

; SOURCE LINE # 19
000A ?C0001:

; SOURCE LINE # 20
000A 120000 R LCALL wuse_byte_status
000D 5002 JNC ?C0002

; SOURCE LINE # 21
000F 0500 R INC temp

; SOURCE LINE # 22
0011 ?C0002:

; SOURCE LINE # 23
0011 120000 R LCALL use_bitnum_status
0014 5002 JNC ?C0004

; SOURCE LINE # 24
0016 0500 R INC temp

; SOURCE LINE # 25

; SOURCE LINE # 26
0018 ?C0004:
0018 22 RET

. FUNCTION main (END)
: FUNCTION use bit status (BEGIN)
. SOURCE LINE # 28
. SOURCE LINE # 29
0000 A200 R MOV C, status 3
. SOURCE LINE # 30

22
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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)
ﬂEE&@u?{%ﬁ, BFH A AR B4, A RS .

4.3 IDATA E%

IDATA Bt nl 780 ] U i) AL i, i ] 25 A7 a A A SR BT EAT S0k AETF A7 4
WHE 8 ik, AT HE, FISMBAE A S B, B 2 BAT B RIS B
BRIV

unsigned char idata system status=0;

unsigned int idata unit id[2];

char idata inp stringl16];

float idata outp_value;

4.4 PDATA FA XDATA E%

TERX PN B HB”EE%%W:EE BB —FERT . PDATA Bt AT 256 75, 1) XDATA
Berlik 65536 AN N IHE L6

unsigned char xdata system status=0;

unsigned int pdata unit id[2];

char xdata inp stringl16];

float pdata outp value;

Xf PDATA H1 XDATA FI#RAEEAHART . XF PDATA Br-hikHux) XDATA BeHk2idh, [y,
Xf PDATA Btk KA e N 8 frstidik, %) XDATA Bk 16 frtthik. Jr USRS
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TR 7 PDATA B o X PDATA il XDATA - 3E248 H] MOVX $54>, 75 2PN b8 J 0
HF 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=Pl;
inp reg2=P3;
10 }
PR H RSB R

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

R inp_regl=Pl" FHEANIEA T

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

; SOURCE LINE # 9

R inp_reg2=P3’ FHELANHEA

0005 900000 R MOV DPTR, #inp_reg2
0008 E5BO MOV A, P3
000A FO MOVX @DPTR, A

. SOURCE LINE # 10
000B 22 RET
. FUNCTION main (END)
20, ANEHLIE B R TR S A AR I ANA A T/0 g fhrthhl . XN AR A ki
ANERLIRER 51 Fefbit . PR ORI 2O SR AT Sk, DO SR B ] et
%8 A BUE 2% char Al int RALRORUA . NS — T80T vy A7 a3 k11

I 0-7

inp byte=XBYTE[0x8500]; // M HHE8500H E: — A1

inp word=XWORD[0x4000] ; // MHsHE4000H T —/NF-F12001H

c=*((char xdata *) 0x0000); // MHsHE0000{E—A>FTT

XBYTE[0x7500]=out val; /) H—AF5E] 75000

AT % BDATA M BIT Bt 2 A1) e £t BRI BA B 77731k ol i 4 75 3k SCfF absace. h
R HEAT 40 Mk Vs ]
4.5 CODE E%

AR BB AN T AR 1Y, 8051 IR BIA T S . — M, AU Bl a2k,
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BkA 1) SRR . X CODE B IR17 il FHXE XDATA B ¥y i) (RN [A] & —HE 1 o ARG B it
ZACg PRI IEAG, B, RS A BIRARZ A . T AR B i) A 1
unsigned int code unit id[2]=1234;
unsigned char
0x00, 0x01, 0x02, 0x03, 0x04, 0x05, 0x06, 0x07,
0x08, 0x09, 0x10, Ox11, 0x12, 0x13, 0x14, Ox1b5
I

5 35§t
C51 24— 3 P A 2R 5T o T FREN 1Sk — N T RS E FTe I A6
X250 SIANRA A 16 MiimfE . X T

DATA, IDATA I PDATA B¥, SL# 8 fififstt, |[id2n 2l
\ ‘ iR 37

Keil foVpfd A MUE SREH R A6 B . [ XDATA J56F >y

PR EF I B ARTRE . AT ARTRE I AFAb 2 | CODE fi4t 27

G TACEA o G AN A7 s A 33??‘ 1;%

%%Eﬁ% B‘Jﬁﬁ%%&*ﬁ%{@*ﬁé#ﬁi{ﬁﬁ%, i&*iﬁjt PDATA E;!E:IJ@I 1 ?ilrj"

RS SE AT 4, AEAR DA ARAIE TR BT A5 1) Ak % 05

JIT A W AR DX LLAN I3 T, 5 4 = A A A5

T HLAR X R o

TN T T B A R AR B A 8 R S I e AR AR S — N
PR L 378 M ALEE R, G R AR A B 151 A AbBE A

H% 0-8

1 #tinclude <absacc. h>

2

3 char *generic ptr;

4

5 char data *xd ptr;

6

7 char mystring[]="Test output”;
8

9 main() {

10 1 generic ptr=mystring;
111 while (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}

G AL BRI G A
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; FUNCTION main (BEGIN)
; SOURCE LINE # 9
; SOURCE LINE # 10
0000 750004 R MOV generic ptr, #04H
0003 750000 R MOV generic ptr+01H, #HIGH mystring
0006 750000 R MOV generic ptr+02H, #8LOW mystring

0009 ?C0001:
; SOURCE LINE # 11
0009 ABOO R MOV R3, generic ptr
000B AAO0O R MOV R2, generic ptr+01H
000D A900 R MOV RI1, generic ptr+02H
000F 120000 E LCALL ?C _CLDPTR
0012 FF MOV R7,A
0013 6011 JZ ?C0002
; SOURCE LINE # 12
0015 900000 MOV DPTR, #00OH
0018 FO MOVX @DPTR, A
; SOURCE LINE # 13
0019 7401 MOV A, #01H
001B 2500 R ADD A, generic ptr+02H
001D F500 R MOV generic ptr+02H, A
001F E4 CLR A
0020 3500 R ADDC A, generic_ptr+01H
0022 F500 R MOV generic_ptr+01H, A
; SOURCE LINE # 14
0024 80E3 SJMP  ?C0001
0026 ?C0002:

: SOURCE LINE # 16
0026 750000 R MOV xd ptr, #LOW mystring

0029 ?C0003:

; SOURCE LINE # 17
0029 A800 R MOV RO, xd_ptr
002B E6 MOV A, @RO
002C FF MOV R7,A
002D 6008 JZ ?C0005

; SOURCE LINE # 18
002F 900000 MOV DPTR, #00H
0032 FO MOVX @DPTR, A

; SOURCE LINE # 19
0033 0500 R INC  xd_ptr

; SOURCE LINE # 20
0035 80F2 SJMP - ?C0003

; SOURCE LINE # 21
0037 ?C0005:
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0037 22 RET
; FUNCTION main (END)

I AR R B RENS 548 AN DI Ta], Ll — B AME T B TR £

6 HHTARS

8051 HHPIKT R GE+ 7> L, C51 AEARAENS T C A W] M2 5 rh IRT IR 95 F P (AR AR
WATBLE K S) o W B A interrupt SCBE A IS (0 21 31) RSHL. I
TR A R WO IO k. RIS XN TE A AR IR REAL, AR UE, TE
WAFE I O Lo RSB W 0, AHRIAME W O (5t 0. 38 0-6 St TIX R

Z. IE S s b IMERE | s
AR EFE SR, W | R C g

DIHATIRIIE . T IKSEE], SR A 0 ARt O
S A R BB BN, IR 1 AN 2 O i
8 BRI R 2 ST 1
(g, Lo TP E]L FE : ;ﬁﬁ;;ﬁ
PRI KR, 75 R TR R S5 R A - %g%zﬁm
WEAT . PR MR N M 0 P28 e Y

WEH . C51 SZHFATA 5 4> 8051/8052 Frufkrh
Wr (M0 B 4) FIfE 8051 RAFZIL 27 NHWE. — AR IR R B 7R
5% 0-9

1 #tinclude <regbl.h>

2 #include <stdio.h>

3

4 #tdefine RELOADVALH 0x3C

5 #tdefine RELOADVALL 0xBO

6

7 extern unsigned int tick count;

8

9 void timer0(void) interrupt 1 {

10 1 TRO=0; /) A IEE N AR0
11 1 THO=RELOADVALH; // 50ms Ji ¥ H

12 1 TLO=RELOADVALL;

131  TRO=1; // JAgh TO

14 1 tick countt+; // IR gs N
15 1 printf (“tick count=%05u\n”, tick count);
161 }

G eI P AR I G A

: FUNCTION timer0 (BEGIN)
0000 COEO  PUSH ACC
0002 COF0O  PUSH B
0004 C083  PUSH DPH
0006 C082  PUSH DPL
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0008 CODO PUSH PSW
000A C000 PUSH ARO
000C €001 PUSH AR1
000E C002 PUSH AR2
0010 €003 PUSH AR3
0012 C004 PUSH AR4
0014 C005 PUSH ARbH
0016 C006 PUSH AR6
0018 €007 PUSH AR7
; SOURCE LINE # 9
; SOURCE LINE # 10
001A C28C CLR TRO
; SOURCE LINE # 11
001C 758C3C MOV THO, #03CH
; SOURCE LINE # 12
001F 758ABO MOV TLO, #0BOH
; SOURCE LINE # 13
0022 D28C SETB TRO
; SOURCE LINE # 14
0024 900000 E MOV DPTR, #tick count+01H

0027 EO MOVX A, @DPTR
0028 04 INC A
0029 FO MOVX @DPTR, A

002A 7006 JNZ ~ 2C0002
002C 900000 E MOV ~ DPTR, #tick count

002F EO MOVX A, @DPTR
0030 04 INC A
0031 FO MOVX @DPTR, A

0032 ?C0002:
; SOURCE LINE # 15
0032 7B05 MOV R3, #05H
0034 7A00 R MOV Rz, #HIGH ?SC_0
0036 7900 R MOV  R1, #LOW ?SC 0
0038 900000 E MOV~ DPTR, #tick count

003B EO MOVX A, @DPTR

003C FF MOV R7,A

003D A3 INC  DPIR

003E EO MOVX A, @DPTR

003F 900000 E MOV  DPTR, #? printf?BYTE+03H
0042 CF XCH A R7

0043 FO MOVX @DPTR, A

0044 A3 INC  DPIR

0045 EF MOV A, R7

0046 FO MOVX @DPTR, A
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0047 120000 E LCALL _printf
; SOURCE LINE # 16
004A D007 POP  ART7
004C D006 POP ARG
004E D005 POP AR5
0050 D004 POP  AR4
0052 D003 POP  AR3
0054 D002 POP  AR2
0056 DOO1 POP  ARL
0058 D000 POP  ARO
005A DODO POP  PSW
005C D082 POP  DPL
005E D083 POP  DPH
0060 DOFO POP B
0062 DOEO POP  ACC
0064 32 RETT
; FUNCTION timer0 (END)
fE LIE 7, P printf e BTG PE AL ITA I TAER A8 ARG, DO IR A
SRR PR printf (AR 20 B35 7 & o WRAE C IR AR T i 1)
LI, GRS M Z T .

FIZ 0-10

1 #tinclude <regbl.h>

2

3 #tdefine RELOADVALH 0x3C

4 #tdefine RELOADVALL 0xBO

5

6 extern unsigned int tick count;

7

8 void timerO(void) interrupt 1 using 0 {
9 1 TRO=0; // AEIESE I 480
10 1 THO=RELOADVALH; // WEE Hi N 1] 50ms
111 TLO=RELOADVALL;

12 1 TRO=1; // JABNTO

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

G eI P AR I G AR

; FUNCTION timer0 (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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; SOURCE LINE # 8

; SOURCE LINE # 9
0006 C28C CLR TRO

; SOURCE LINE # 10
0008 758C3C MOV THO, #03CH

; SOURCE LINE # 11
000B 758AB0 MOV TLO, #0BOH

; SOURCE LINE # 12
000E D28C SETB TRO

; SOURCE LINE # 13
0010 900000 E MOV DPTR, #tick _count+01H

0013 EO MOVX A, @DPTR
0014 04 INC A
0015 FO MOVX @DPTR, A
0016 7006 JNZ ?C0002
0018 900000 E MOV DPTR, #tick count
001B EO MOVX A, @DPTR
001C 04 INC A
001D FO MOVX @DPTR, A
001E ?C0002:
; SOURCE LINE # 14
001E D082 POP DPL
0020 D083 POP DPH
0022 DOEO POP ACC
0024 32 RETI

- FUNCTION timer0O (END)

6.1 IEEPHRSZEFERANTFRE

45 P W R I TAE SR AR AR AL, DR AR 27 A7 00 AR T AR A g o Al FH G B
T using, JEER—AN 0 B 3 MBS 4 A TAETA4%. Uiew TIET A dlmi i, Bk
WH TAEFAF A AU S BAEAHE R, X548 32 AN LB ], PR AHRAN A R T 2L 2
ANKRCER I A TR A TAE A A AR A i s, P B e W A R e AR 0 2 A
Al —ANPAERR AL, NS HUES A R B . NP 74 T S 48 0 (KR IR S FE Y,
{H P 4 IR G 1 e A A A 2 O
FIF 0-11
#tinclude <regbl.h>
#include <stdio.h>

#tdefine RELOADVALH 0x3C
#tdefine RELOADVALL 0xBO

extern unsigned int tick count;

© 00 N O O B W NN =

void timer0(void) interrupt 1 using 0 {
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10 1 TRO=0; // AFIEE RS0
111 THO=RELOADVALH; // BEE N H ] A 50ms
12 1 TLO=RELOADVALL;
13 1 TRO=1; // FAEHTO
14 1 tick count++; // TRl i
151 printf ("tick count=%05u\n”, tick count);
61
iR JE e AR gm AR
: FUNCTION timer0 (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 CO83 PUSH DPH
0006 CO82 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 ?€0002
001F 900000 E MOV DPTR, #tick count
0022 EO MOVX A, @DPTR
0023 04 INC A
0024 FO MOVX @DPTR, A
0025 ?C0002:
; SOURCE LINE # 15
0025 7B05 MOV R3, #05H
0027 7A00 R MOV R2, #HIGH ?SC_0
0029 7900 R MOV R1, #LOW ?SC 0
002B 900000 E MOV DPTR, #tick count
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002E EO MOVX A, @DPTR
002F FF MOV R7, A
0030 A3 INC DPTR
0031 EO MOVX A, @DPTR
0032 900000 E MOV DPTR, #?_printf?BYTE+03H
0035 CF XCH A, R7
0036 FO MOVX @DPTR, A
0037 A3 INC DPTR
0038 EF MOV A, R7
0039 FO MOVX @DPTR, A
003A 120000 E LCALL  _printf
; SOURCE LINE # 16
003D DODO POP PSW
003F D082 POP DPL
0041 D083 POP DPH
0043 DOFO POP B
0045 DOEO POP ACC
0047 32 RETI

- FUNCTION timer0Q (END)

7 BAEH

RICh 8051 A FISHEM R (I BRI, C51 WHBRNRGEMPATH A MR, —%, CiEF
i R, S R SR R AT R AR AR b T iR A, Ol W
PEALIX PR HER, TR Ak, R R B AN AR A, R
W RN AR B A AR XA A A (W [ e A, s XA RN, & P EUR R .

PaEe i M VA I R [ S ANE < o N B VPP ST 4 DR P e R R Y S e
Wi, TAE TR AT RE VO TR AN R B, BTEL, C51 SRVPKFeRE SURFF N BB
N BR BRI A U1 R P R 22 1 T S FH R S R, DR RO R B0 FH B TR SR
oW B AORAT o DRDA X S HER RSP, RN R AL — B LUK, s ATl ket b st .
BLAARAS SOVFARI8 bit R, WANREE =B brfe o

8 £/ Keil C AR fiff AYFN L 1% 8% 5 A9
Keil giiasfE PRI C REFURACHE = AL FE DAL AR o (ELORTT LAFRE B g 8 A4
SO RS o I TR TR X5 T Y — 28 i) L

8.1 REELE

MRS AR IR B A7 OB VR K. T C SRARNT, Fell 18It
TR R R int H0, KA 8 GLAIHIHIRBE SOOI, (REL%AT
20124 FE T W ISR T AT, AR R B S, (RO, S80I 2

V1%t unsigned char, H gy H—AFA5.
8.2 EALFHSEE

T A BT TERF 5 R . SRR 8051 ASCREFF a5y, PP WA & Ay
FHT R m AR, B TR E KRR R AL, RIEEHEER T RS
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ST IENIA G . WERIRIRE 7 Al DIANT 2008, A0 A AR A 5 SO TEAT 5 2RI

8.3 WRfEMIZFoIEH

15 8 AR AE R 8 LAT I 32 A7V mABUE AR R, AR LUXFEAS,  H2IR 2% KR I
6] o JIT LA VR EEAE R G0 rh AT IV s B I, R o) | XA — 8 Fe 2. W] DUl I £2
v BB A RN FH s SR T BT s R Bl o A PR ints Al Tongs HLAREE doubles Al floats
BT 2 . AREAID AT R R S B R, A E R AL BRSO B RO . i SRR — i B
KPR s B I0AE, IRIAZR I PE 17 80517 FIARLITF SN F K] 80320 X 24 L%t 44
A FEIEAT I A B L

WRARAIIALER A TIN5 5EE, B4, ARAACHEIC 28, B2 R AT I8
JEW S HLBE . I R V7 R R EH IS SR P T TE, AR 20U DR B A b W AN A IV AR
PHes, ZAETWREPaT T fpsave FRICH TR EHEAMERL, 7ETH Wrfe P T 5 18
Rl fprestore FRAEIREIAE . A —MITERL, “REATHE sin O XFERTE RS H R
Feiny, 25 A Wy, AEIS SRR P AT 8 S5 BT REE
HIF 0-12
#include <math.h>

void timer0 isr(void) interrupt 1 {
struct FPBUF fpstate;
// WIEAARS B
// AR RS
fpsave (&fpstate) ; // PREETF S IRE RS
// WSS R A, AR
// VERIREAS
fprestore (&fpstate) ; // BT SRR
/] RYIRES
// ARTE R RE
// MRS FEARHS
}

float my sin(float arg) {
float retval;

bit old ea;
old ea=FA; [/ PREE TR R
EA=0; // KA
retval=sin(arg) ; /) WHTE SRS H R
FA=o0ld_ea; /) RS
return retval;

}

PRI B P il B B ORRE E, — HARTH S AR T s 2097 mUs SN e 2 O K, B
BN AR I, R AL B Y B A R A B AR T A

8.4 ERAMNTE
ST IELehR AT, NN EMALE unsigned char. X EREINIE, FRAH
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IR T IATAEIX o 1T LA AR EAE RAM U e Al 7] B A AN A B R 3

8.5 MEMEEREEZREE

AR B SO Jm AR B b A R AR B AT R o G 13 e DA J) P A A P9 P A D
PSR, T 4 R AR AR AN AF A DX P 2 At e ), IR AR AR U I E . 3 — A
e G A 4 Ry AR 1 s DR AR L AR AR R G O A B R PP S A T 4 R AR, DR AR
ROMZAES ARG, Alb— IR e R,

8.6 AT EHEAIMEMHEX

Je R AR e A Jey AR AT AR AR AR A DX o ARFESE RIS, R 5 4
RAZ SRR NS RAM H IS, AR PR RS e (Rl FEE A B4 v, BRI 2 A6, RSB 4T T R R4 CRH,
IR A AN A (X S 0RO HR A BRI — 28, R BIAFAE I RE, e I T R4 FH A7 s -
DATA, IDATA, PDATA, XDATA, 4SRVRELICATH AW IHHERR 2 A

8.7 fEMYFESRS

ARLERE P FR BN, ARNARRE TR EH ISR, B2 N THR I WEAN X 3 XDATA B
CODE [Xo IXFEARMACHI S AN S, DN G B AN LA SR EH DT 10 A2 AR, DR AR
B2 AT T

8.8 EHIA<L

XFT - BEfR R, AR EEIAS, GRS ERAE T AR P, YEE2 N
L HER AN IR S, M Ah 2L ST IR ANST. P X deii & #02 fNBREL,
PR AT AEATATT 1 7 22 A i I ABAT T o

HMIERFIEIAMIAL TR S RL A FI RR A AR )22 crol . (IEH %) Ml_cror_ (1§
WEH), WARRMEXS int 50 long KA AR ATIRIMIAL, AR BN Z0m HAAT Y
A28, ST int 2R A4 irol , iror , ¥FF long R4 4 1rol , lror .

75 C Pttt 7RI T JBC Fa- SRR 4 _testbit o WURZSEALEA MR IR 1,
IR 00 IX S AEA ARG AL T2 M, T HAL C A s Ayl etk 14
Ha E ALK, TBC 174 .
FIF 0-13
#include <instrins. h>

void serial intr(void) interrupt 4 {

if (! testbit (TI)) { // =& &KET W

PO=1; // B PO. 0
—nop_(); /] MR A
P0O=0;

}
if (! testbit (RI)) {
test= cror (SBUF, 1); // K SBUFH AR
/] FE—Ar
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8.8 ERAERBREL

XFT/INBARHS,  AG AT B L B B B A A P S RO, Rl T A 2ok B A R
FEAFRE P A A (R etk o ARTHEACRS E AR, IR AR gt (ont 3]
Fn, R A BB A TN RS R 2 A . U RR BRI,
PR R BE %5 w k.
HIF 0-14
#tdefine led on() {\

led_state=LED ON; \

XBYTE[LED CNTRL] = 0x01:}

ttdefine led off () {\

led _state=LED OFF; \

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

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

FREMS AT AT U W) 2 Z S5 AECE IR S o T DU 2 KRB AR Th & A0 (R 5 2%
FY LA A ARAT 21 TAFE B, HAT S 1 m s R mT ek

9 FiERER

C51 4L T 3 Ptz S, RS HOR AL N R AR . RN 2 &
IR . IR R RT 2 e M, B KI NBR O ER RGR
Ffo —HCRBE RGP T ENAEEUN T A3 RAM BT, #RRY DL/ AR A T 4 5
AR, DATA BUE T A AR B4 AR R BRNTEAE BL, BT S 8L #0 Rk A
DATA Btrbo WA el El A A FEN RS, i ieas S AE N RAM A g b AT 143 B s i) o X b
PR P Sl A B A AP G FEAR PR, H AT 120 N2 FIAEA 2 Tl AR (Rt 128
AT, AHRDAT 8 NPT AT AR AT D RIS R R I R A 8 T HEAK

WIRARI R GAT 256 F- A58 /D KA RAM, #Rn] DU R4 fe i, xpE—k,
WAL, AR EK B 0 FLAE PDATA BErb . X PR 7R BERS AT (1 RAM 2. %)
XDATA Bt LAAMAEHE A TSR AR . AR (S EUL R AE NS RAM 31T, IXFEAA it
THRE S L. X PDATA B it % it - bk &l ik RO AT R1 8EAT ()4 4k,  Ebff A DPTR 2k
—

XA, T AR B BRI X T XDATA Be. Keil C RLEAEH A% fr a4l
AT SR . 0T A7 A 4L b ] AR 34 S B B RURI R i A7 — A o TN BRI AL
PIHHEAE XDATA 1o %5 XDATA B 15 ) st 1, it DABLAT 41 2% R AR N A7l 1 2
AR R A7 A B A B AL

10 BEFHERK

Keil SEVFHRAIIAFAERIIN. X mfE KAE R 2 AR FAT I . AERAF il as it X
N AR R R A 3 ) R EORAR R, Bt R AR M A A s P, XA
PG A 2L R 1) ) A E A AL RAML PR ICAE i 22 TR, I ORAEPITAT 2 B8l 4 748 RAM
AT . RV R AR SR g AU K A S AR A, (XA S5 T2 EHAR .

LR BEAE A N HEIERE A WA M, AR REAE /MBS JE IR 75 W] D s i o
OB X A A 5 ZER AP A ) AT R b SRRt R (10 ) ¥ A g A7 fs
FEANERAFARIX AP o AR AT DUE R R p (A2 B A 0, JEAR 7 WO AE XDATA B
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11 BITEE
AT PR TR 2N RS IR BB R DR TS A R ARATT, R AR S B

UFHARHE T (ERERIE AT LR [ gas atof atan2
AFEFFANBREL, WURAEPAT X EE R B | printf atol cosh
et rbIT, T/ TP TR e R SR T iz [SRrne ato sinh
B RSB R, RAE a &p tanh
X - sscanf log calloc
PARMER R, R 0-7 ZH T AEFH AL memccpy log10 free
PERREL, X Ee R BT, B df a5 b | streat sqrt Init_mempool
1L R K T strncat srand malloc
strncmp CoS realloc
strncpy sin ceil
12 HSFEHIE strspn tan floor
WL ARUE C [T BERK %L malloc A free | strcspn acos modf
Keil CHfit T EISAEEATLRE. X% | Strpbrk asin pow
R, WA e SEOIC e

Pt SN AE A ) JFHEA T 200, (HAE, X
AT LET A ) A G H WA FIRE R N IR U, XA AN & ] 7o Kedl C i
IS4 T4 0 S

BRI IC R ECESR P 7 W — AN A O HE . AR T LB A N AE I RN R Y E
BARIKTE . VE AR A EALLE XDATA X H,  [RIA e R 0f R e e B ok B AT Ak
WAL, HBAT L EEAE DATA IX B BL N AE,  [RDR DATA DX )28 TR A B AR /)

—EAE XDATA X rh A B T IX AN, $ig 1) P i i 1 AR AR R /N 4% 336 25 W1 AR A4 o £
(init_mempool) , A4 15 B — L Py AR B A BEAT — S vl & TAE X 8h A7 =S W BEAT W) 46
o —HWIIEA TAESE R, AT AEATAT ZR G0 b i 1 82 23 I eR K. 32470 T 1 pR £t 465
malloc (52 —MIE 28 K/ unsigned int B8, R A—AMEED) , calloc (352 —AMfh
RECR A —MIA KM unsigned int B, IR [ MEER) , realloc (52— MR L
FREF R — IR A AR/ unsigned int 24§, Bk B4 4245 Hh 24800 L 1) 22 TR) 1) 4
BE), free (B2 — MR HRAGFRES, AEX A2 7] RLEF B ML) o T A X 48 R BRI [l 8
) HERIFRET, SR R RHR 0] NULL . R T2 — D BEh &0 A6 X ) 1
5% 0-15
#include <stdio.h>
#include <stdlib.h>

[/ A R R S FR AT R B kR

typedef struct entry str { // 8 X BANFN IR Sk
struct entry str xdata *next; // TR A IiE
char text[33]; /] BRI AT R

} entry;

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

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

void main (void) {

entry xdata *newptr;

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

insert queue (newptr) ; // TNBAF

newptr=malloc (sizeof (entry)) ;

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

insert queue (newptr) ; [/ AT A IUHR
display queue (root) ; // W BAF
newptr=pop_queue () ; // Skt ER
printf ("%s\n”, newptr—>text);

free (newptr) ; // MERE

free queue(); /] RETBIEAB\F 23 (1]

void init queue (void) {
static unsigned char memblk[1000]; /[ Iy (R AE kg HE
init mempool (memblk, sizeof (memblk)); // FLHE

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

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

free(temp) ;

}
}

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

return temp;
AT AE I Bh A 3 e s8R ANST € —F¢, 23 J7 1.
13 it
fF C RIFRARM RGN ST AR A, A REAS S FRAR AR A P42 il B ) AN 2 i

RIS G 2 /b, WRIRIS ARG, IREER T A AR @R R ge, JF HARW
HTHedr
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F=F FRRGFTEYS
1 MR

X FH R AR TR RGREAR T RE R 7 WD IX B3R Tk, KR e
M, BB RS, IR AN EEEE, N THRE 28— AME] 8051 YERERIB] . RG]
—ANEEAE R ML L OARUE 2x16 ) LCD SR B 1] 42 55— Mg AL HE AR QB EOIR A
FEAEAHR (7 SR ehs, 4258 AL nEUE . 156 B2 R R, KRR e
TR

N T AR A, A Ak B 28 R S A i Apdts, I LIS R B AE AR BB i — N 1 L
FARAE 7 RS I b 3 B e s BV ot 02 11, SR AN P 5 e 3 o5 R S e
O T o ATHE LU easth, ¥R RAM, FEF ARSI RAM sipldsdife 128
ANFALAN )

(R P R, B ZCH FE RAN ? 1,
REEH T 4 &R EPROM [f) 8051, |
0 FIE 2 (REHAMARGY B2
AT AR, B 0-2 474
GE VT T VE R R I . A T S X
SEZISF IS0 B LCD B B es A gk
T8k, XFE IR A
F—A5AETT . XA
THMEB SRAM. ¥ 7 P FR BT AS
[A]

PSEM
P11 M)E
FAT

aral

X6 Drisplay

B 0-1 I o e e

2 [ERNFERRN

H T AMER] SRAM, 3t A F/MEAH R . XA RERS A 1 RAM B PR BIAE 128 ANty
Wo ACFEZSPNERHERS, JEAEFE, BT RERRAR SR 00 5 30K (1) J27 bR BOHT A FH Jok e 4
A PRI RAM,

G PEas r] UM I 78 S5 B ACRARAE RAM (AE T, BT AR g AR f o i 5 i 4y
Bry GRS e MR Lb AR g 0 L AE 2, WIRSSASREZE [ — I I AFEAE . X283 L1
FAE R A . AR Z W%, AR, — MEEH b AE A R R iR &, Bt
DAL Z AT AR &, MR, AnTE i —2ea)m A0, GhsEN, RAFRH IR A
o WA ATREETR M R BT RS, s e oA R AL s — AR A .
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e

K.

K Hg

F 4
SET
I -
ll—
o O
SE.ECT

2ToA4

J_ fi1-7FFF

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

0-2 ¥ Je ik
JT T RAM, USR] RED (PR R pR L, — SRR B IO E ) RAM,  FF HLIX S8 pR
B e AR SRR T i . Heln printf B0 B TR T ERZWIHIIRE
N R E LS — MR RS AFRUEN printf BREL, XA DI BEIE

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

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

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

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

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

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

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

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

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

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

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

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

OL 1 =3 s, 0 =4 bels

Ho1=2ines, 0=1lna

Fotlmfn t0dons, 0= 557 dais

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

*0-1
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3 [FHR&EIREN

XA H Tk EE S IRk GMD16202, 47 2x16 Bf. ‘B4, 2 0-1
B TS BRI R R AR S . DS, QORI EOR, BRI, LS
5, A B A A B ) N S L — A . TR TR S —
EFEE A0ms WA, HLeHFESE 1. 64ms.

3.1 LCD IFkzh#EO

PArTad i ek TOAF A BRAR A, MR IR B 2 1 0] DURZE 5 (1 X AL, IRB5S 8
PEEHRER RN P CIAHE, R SR ) B s A = A R A AR REAS 5 kb e 2, B N B
PIER . TSR RS, XS0 8051 IS AHE, A HFREA XBYTE [ 85 fr ik
BATLAT o M TAESS AR e I, BAN T 757 ARG A8 I — S R S, IR R
T PUASAFEESE R 8051 A LCD BRAN v 22 [H) B A& A, ARHS A BERNFRAT Bf
ALK, XIE RS | e )4 4

KA K ) EPROM #% 8] 3
A ARSI BEAN A2 n) i RAW 4 ™,
E ______J/

[ ER R T A N &)
FRAT 110 I [) A A AN 2 )
. — HIEE T LCD Wi
N R U NS P =R
BRI DR BURIRA S S
T o WA HIEE 3 AN AT
fe. BA—A@4, EAT
— AR, RS A
A, IRLSHRAE I OC R
K 0-3 Al 0-4. HEFANMES

N\

[ata valid

X

Figure 0-3 - LCD Read

X

0o-oy

RS ¥
w TN

X
—

Z 8] e VFAT AR A ) I 18] [5)
B, Ao 5 A R I )
AR RIS, AR R
GE R EIFE LA FD R 5
1/0 PREUH s 244 IR e ]
KIRAEHTLLT

51)20-1

F / N

Datm valid

X

Figure 0-4 - LCD Wirite

X

0o-07

void disp write(unsigned char value) {

DISPDATA=value; // KRi%¥EdE

REGSEL=1;

RDWR=0;

ENABLE=1;

ENABLE=0;
}

/] EREAR AT
[/ EFEHA
/] ROEEAREE1.CD

disp_write FIZJRE/RIE T4 LCD Won. fEIRECZ AN & LCD JWaht i &7 O

20 e o B R
HF 0-2

void disp cmd (unsigned char cmd) {
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DISPDATA=cmd; /] RIEME
REGSEL=0; /] ERA A T A
RDWR=0; /) ERFEERH
ENABLE=1; /] RIEATAYELCD
ENABLE=0;

TH1=0; // Ent85ms
TL1=0;

TF1=0;

TR1=1;

o
> KD
|

while (!TF1 & disp_read() & DISP_BUSY);// %6

TR1=0;
}
disp cmd EREHIES PRI disp write —FF, {HIAAF] LCD IXah.0 F e K —
BRI, A E AR AL
H% 0-3
unsigned char disp read(void) {

unsigned char value;

DISPDATA=0XFF; /7 R T N i
REGSEL=0; /] LR T A
RDWR=1; /) IEFEAL
ENABLE=1; // A% RELCDHy
value=DISPDATA; /) ENEHE

ENABLE=0; // A IELCDH

return(value) ;

}

disp_read PREUIIIRERBUE B IR A28 P K AR L (I et AT 864, 1)
e P1 AP IO . Ml ORAr, AR 45 3R ]

YR L, DA 5 g 1 P2 S s o R B o R U T AR I (] 24— 48, 5
Ab, RSB (HRERGEA A TR T .

4 BTREE
MY SE R IS, AT AT WOR T e BN AR S URIKSN I i TR
BIFFF o hE, SRR RIE T ORI AT . BT AN BORTERTINE, R A
S 61| A = T
H T IR RGBS I Z WA AR, REei 2R ne g e e LR T se, Jfae
BRI, FATE BT € X putchar BREOK ) LCD HyH B R FER7F, DRI TRAT 06 250 S G e {3
T TH TS 1R BR BOR S8 G R (R4 kB, BRI ANIE AR e — e 7 AR T 2esl, M A
WE] 255 B, W& H A ATERR B RIFRF. putchar BN RR s A5 S A Ed 1t
AT, N HRE R TR AE BRI S —AT S N B R
F% 0-4
char putchar (char c¢) {
static unsigned char flag=0;
if (Iflag || c==255) { VAR T2 iy VAL A SV EivA

42



http://www. el ge bang: coms i Trd fa5 arbobis B haih Bssosd SRk Sreabodhl T HAR R IZ

disp_cmd (DISP_HOME) ;

flag=0;
if (c==255) {
return c;
}
}
if (flag==16) { /] AN — AN R
disp cmd (DISP POS | DISP LINE2): // B R ZI%E 4T
}

disp write(c); /] BN RN

while (disp read() & DISP BUSY):;: // Z4FE7w~

flag++; // increment the line flag

if (flag>=32) { flag=0; } /] BoREZ G, THE

return(c) ;
}

TR AL, R R, e — 2R T/0 R WoR 5 NG . WA S Ak

DI, IR FHAEIR AR, eARe o TAEIER, PrRUS IR B 5 N4

4.1 EH printf eRE
C51 HIPERRE P T printf RREL XBREUE XA PR, R AT S s A v L

WA, X PC R ULARUESH B & W2 IR I Rl &, XF 8051 K& AT H . EIXHHA—
AR HUA UK printf pREOE IS AT T putchar s BOREN 747 H 1. IXFERE
I EH e X putchar pRECH AT CACGAR print £ BREL, IEREAREIER IR, Kl IR
ff) putchar BREL, TASZIZATREUE P IIRE NIHFDIRER A printf BREORKE LI
[) 5 I AR 7R
H% 0-5
void disp time(void) {

/SR ORAE IR 2 T I (R

// A AR A e B Ja A T R A T AR i A

// XS T B AR TP i

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

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

disp update=0; // G BRSBTS AL
}

5 (£ ER AR RITEY

AR GE, R ol JE IS LA AR R 2R BB S I PR S (R IR ) A 5o AR £
ARG IR EAE A I 18] BAE R GE AT R BN 18] 2 Ja AT HEBUESS . IR RS WE L —
S RISk s 50 A DA — 8 IR i i . — i, Bk B R IR AE I, X
BRI T, XS AN TR RS I I ) AN [R] PR SE I R, AR 22 SE IRy S 3l 1 NOP A1 DJNZ
TR RHEATSE IR, X0 T it (K R Geok Ui — Fhif A%

— MR T TN EE N SR R RGN B B A AT T, EERE, R
FROE I )= A e R WTRE P R I g, 0 RCE NI TR, R PATHRE R . XM
R AL IR Z . BI5GB L — HRAT TR . AW AERAS Rz a4 T idle
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BB BATI S84 Hk, FraEHasaE ISR hHT, W RGHRRSAR T 8 5E i i )
TENA, RN TFEES AT =, FraAREETH ¢ ks, Rnr LB W
I G Je AR R 155 0 B o v HE 380 B s T2 P LR IS AT BT I [, 33— D AR s
(R VE 5 I (P I

BHTERL B A TR g N 212 RG] i N RGEHCR T xR o5k, N
WU RERE 50ms = —/NMHEPE S o 7RSS AT 2 BTUR BT SCZE I AR sk . TR
WARPME S PATHIE R 3ms — IR, A ABELUOXANE [r] Ak, R AR L8 1 T AR
LB IR S o AR RGN RIS BEAR GF ISR, R WT LA B AL /N 58 I 4

Y8 T RGN TR S, 75 2 42 I T3 A3 77 AR AR R 0 I s JBe i . L,
PREEFE AR SR, He kA3 2482 AT ] o an AREL ™ —A> 50ms [FE A,
PRI RGN A 12MHz, PRIFRL2PATIZALE IMHz, B4R 2 AT I T g2 1us.

B TR AT TR 5T CLUE S RS R GER () b 2 B 75 B2 1R e 4 R 3 8. AR B i
(R4, FHE 50000 N4 B34S 50ms — IR I RGHFArE . 65536 Jk2E 50000 1533
15536 (3CBO) [MHBEAE . IR ESRAIE I 2RI 16, n XA E e N8 B

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

TRO=0; // AE I g
THO=RELOAD_HIGH; // W& H3H
TLO=RELOAD LOW;
TRO=1; // BFA BE A
// AT AR
}

PLER SRR — N ARG M . — B N 8 I IR a0 TAEZ R, AR T DAREAT — L6 45
VE, WHRAEIARE, FOERAE, B ARG AR IR UE I S 45 A 1 I TE) AN B 3 52 I 2 11
i HH R T), 75 DR 25 2R AR AL

A DMRZA D) 1 ik RGEAE— € (AR B G AT FE e84, Xl & — A bk 20
HRITE, ENRERL BN NFRE R —, A 0 BREHATERE. Flarrfa—4
HIS | JAHIZE ) LED, 75 8ese 2 Mo, SRJE %8, AT

if (led timer) { // WA AN A0
led timer—; // Y TRl A
if (!led timer) { // WoREFE ]
LED=0FF; // turn off the LED
}
}

HAR B — B AR TR R, A U e R ZHOR AR RS . 4G M Dy e a5 22
PATH,  IXBACRS n] JECE A 2 N 2 R R e . XA A e — AN e I TR 2 5, nl DA
ERTEE N —AN IR, I 2 A AT A A o — AN 1) 5 IR Rl N
— A KA BRSNS 8 BB A R s

TRRARTFELIAD T 1 R R BRI TR AT — 28 Dhfe, A B bR fe . AR R
AR, PO RN O Bk, AR TR e N . AR E RS R
K 50ms Ak 1 — I
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second_cnt—; // PRI FRT S

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

}

VE TR W R 25 F2) 7 B e AT IR 8], R PAT I RS 50ms IR A B 5 kit
bre AEIRXFEOUR, URIE—LL B R P T RE Sy, R BRI B R AR AR R
TR T EEPATAN DI RE o EER AT A I TRDRS BE R ANIG w5 1, DSOS I R G 3 SRR
(A 3 AE TR A

A T IS R i RN Bt o EREIC SRR R VIINF[8], A 5 2 8 7 I Th) F) Ik
REARAL e TRE-RE MR SAL, 78 I ) S (0 i oo (RN TR SE I 0 AR ITRE b
BRI IR VI

6 £ RSGIFRA PO

FH P82 DR Rl EE BT 5, AHFAS B X BB A RE I 2R R b . wE B ok
i B, O R Y NBCE RS, BOE BRI ORISR AR B . R
AR R T —AMLE, Wbl e — MIER, WERL . Rk iR ek
PR S, WEB AR B N K, BRI 1, 49k3] 0 B, 4R
WEB

F5R% 50ms 75 B A . X R A A KRB T Al LS 0.2 7
#HTLho S 8051 R UBLNJE— A 1/0 #5ff. UG BA B R, CRRCE AN
CABT# R B o XA TR R T T 2SR e 1, LRI EEs o 0 I, A PR IR e

v B R TR, A DR AR Ry BRI E, LR R i R R
MMIE . cur field AF BRI Y ATIIN E . set_cursor PREUKITIF, RHIGASEIE E 3
PRI e . b TR PR E R TAERFD R B, Mt r e g my, TR . X
WEG T AEWCE R, P2 H printf BFTI ], EZEAT I A E TR, A RVFRE AN BCE B
IXHLRFE S pirnt £ BRECLE [R]— W TR 4 2 AN i

e RGN PR, M2 RGRUIXMEF O L%, aTH e AR R R 1

B

HF 0-7

void system tick(void) interrupt 1 {
static unsigned char second cnt=20; // W TRlvTE s i 4y 10
TRO=0; /) AFIEE R A
THO=RELOAD_HIGH; // B BRHE
TLO=RELOAD LOW;
TRO=1; /] JAEIER A

if (switch debounce)
switch debounce——;
}
if (!switch debounce) {
if (ISET) { [/ WERBCE AL .
switch debounce=DB VAL;
if (Iset mode & !disp update) {  // WIFREFEALE R B
set mode=1; // AN E A
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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 (Iset mode) {
second_cnt——;
if (!second cnt) {
second_cnt=20;

second tick();

}
}
}

7 BUHERTShER 1

/Y TR I T
/] R ML E
// AEREIChR

[/ BRIR— M E
[/ IR s — ML E
[/ HiR B ER
[/ EITBRER

// FEREIEhR

/] ek R R — LA

[/ URAE N IR

[/ EFEN AL E
[/ s BRI TR

[/ BT BB, A5 b Bl
// W R

7R B SURET 7L

/) EEES

FEIX AR AT AT AR T BR R GEIBR b IR 22 o AR 1200 4518 22 J2 H Mg I 285 36 ) 315 I
Sk, JFITIRISAT Z I AR SEI SR . THEBRIRZE, 5B CB1 ARSI 41X B
PREL R TE LR € N e P s B R R G s A EREA WA 4 2 AR YA
PRAT R AT 2 A AR AEREAT DIV B MUL AR I A 21 BT 227 3 el 2 i A, H
B G VA BRI T T 5 (10 5 VA R Ak B s R0 ) o T P TR N T o R TV ) 4 8

®, KELMA T2

5% 0-8

: FUNCTION system tick (BEGIN)
0000 COEOQ PUSH ACC 2, 2
0002 COFOQ PUSH B 2, 4
0004 CO83 PUSH DPH 2, 6
0006 C082 PUSH DPL 2, 8
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0008 CODO PUSH PSW 2, 10
000A €000 PUSH ARO 2, 12
000C C001 PUSH AR1 2, 14
000E C002 PUSH AR2 2, 16
0010 €003 PUSH AR3 2, 18
0012 C004 PUSH AR4 2, 20
0014 CO05 PUSH AR5 2, 22
0016 €006 PUSH ARG 2, 24
0018 €007 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

MIEA VAT DL — IR T 34 (32+2) MR, FoAiTvE 2 3 3820353 25 1) I
(e AT A as AR . ORI AR A SCE N — 4 AR IR &, IXFE L 2 52 Mg
A JEIA o XA Y R I AR — A DR R i, FRATT AT F S A AT AR AR T BRI A LR
F it

FAKEN TR DIRESE printf pREL. (5 B B/ ME & O R PRI, AR s
TR, TFELHFE 6039 N2 . FATEMIA A printf Al putchar p&EHAT I ]2
6039 MR R, MM T 6.093ms, ERFR B BPATIX NSRBI AL R RENATE
JE o A THINIX S, FAD TR WP AT 55, IR A 232 59: 59 A&k 00: 00: 00 Hf
GXAREE T A BRI R B K AT D, SR AT I TS 207 ANAREEEIE, H14
T, 207ms, 4¥AT W H) 2522 B o W T  TH) 4. 076ms o

PRI A R 50ms HEAT— kT, IS AT B 1] S0 RS2 s (19 B ) ik SR AN i J2: 6. 246ms,
FE N TR W 2 /T, A3 43. 754ms JEAE SN WERARIhRE A XL, SRR
gt I r Lt e, J8D b BEAR T AR I [ e 5 73208 T — A SE DS 147 1R eR B0 AR printf B8
.,

KA RGERR T Wos A ANANRT o es B, AR mT UK 4G printf pR%L. ©ANTR
FIRL P AR AT A, RS, R, KA R A AR e A o A
TER . printf (AR BREON— NI X AT A EE, XA P IX AR Ok A 1A
o BB ) AR ST AL B T LA T, A TR AT B ], TE I A kAT B
LW ORI FRE, AT I ARG S RS He . BRUAXANRR P UL/ (2000 715 BAPDD,
AR WRAEXFERUG, IR 2 b Wb 4T BCD 3 F1 ASCI i) #4k.,
IR BT R 4 7 R 76 ANHR A 3 (R s 1]

disp_time BRECKARES printf pR AL, AT FFERAT AR RYIAMHR 3 NS HIEE,
HEEZ X PSR TR, e — AN EIEYS putchar BAEL. 4aFE If 52 2% B 18 T
T, AHRMEAESE T 120 AN TEATR S, ACRE A EESR A 1951 AN b #1189
FAT . printf BE T 811 AT, 1M disp_time LS A T 105 AN R disp_time

47



http://www. el ge bang: coms i Trd fa5 arbobis B haih Bssosd SRk Sreabodhl T HAR R IZ

BRI

H% 0-9

void disp time(void) {
/) IR ERAFE I HT I TR
// I TR E A 56 B S A TS BR AL FH RS A7
// XS T AR AL R B
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[i]);

1
disp update=0: // RN B AR AT

disp_time [ALBERS[H]2h 2238 M4, Xt 12MHz Rk Uiat & 2.238ms. 1k i
INEAE 1.64ms, U 32 NFRALBAREAL 1.28ms, REKEFTIN WoR I IER R 2.92ms. TR
RERD R — VR I35, TRERD I WAL PRI TR) 0 6.866ms. P Audh 76x19 J& I (hEFD
H 19 WHWN R AT I TR, 207 JEISU I [R] B SR a), 2238 3 4 S s B R
I 2.92ms [ R GEIR I 1] o 0 DA HY R GEAE R 20 I () Ak T PRI

8 LILIER RAM HY{E FH

ARG AT B 5 — N R E R B AL S RAM A . @it M51 15 2
(B BEAT i X BRSO R
TYPE BASE LENGTH RELOCATION SEGMENT NAME

xk kkkk kDATAMEMORY % % % % % % %
REG 0oooH 0008H  ABSOLUTE “REG BANK 0”

DATA 0008H 0002H  UNIT “DATA_GROUP”
000AH 0016H sk GAP skokek
BIT 0020H. 0 0000H. 2 UNIT ?BI?CHACLOCK
BIT 0020H. 2 0000H. 1 UNIT “BIT_GROUP”
0020H. 3 0000H. 5 dokk GAP stk
DATA 0021H 002BH  UNIT ?DT?CHACLOCK
IDATA  004CH 0001H  UNIT ?STACK

LT AR 2 M B OAH SURE UL BRI TFAA LT 20H (1) 22 4715 25 17 BT M
FIF, 3D 0B AR REIE. CHACLOCK HEME IS BEAAEI A M B b o At
RN T, RG5O

2 TR A RS R R A A T A5 5 XA SCAE 24 Cchaclock.c). i
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i R I P ST A TE B 1) IS A FH 452415 2 WIS L8 AR S A7 it R B0 BOW R . LR e
VRIEREAR XA SCAT I T A A2 RS A AR B B JIC S . AT IE B P 1R AE T 1B 4% tab
T, SR G AE TG A ) b 5 N T s

? DT? ch4clock

R PTG 8 B A7l AR B AN L 2 A7 4% 4 B v ik 1) B A7 4 AL 41k DX A IR
I, PO B IR . HE, AR T AL AR, AR S AR f X S T TR T U )
YOI, B AURIA AR B o, IR R AEIERE R . O AR A 00 AR B AL 3 ) A
AN XIS AN R B, AR R R AT DU T B 4 8 SUBAT TR AR A
MR, URAT A SE 4T BRI .

T AN SO R PR R SC—iE . AEIX L 22 AN AT AR RS B 5 — AN SO
o LR RGEXASDEFP R, HAH 9N FEA AR B R A . iR AT
TYPE BASE LENGTH RELOCATION SEGMENT NAME

xk kkkk kDATAMEMORY % % % % % % %
REG  0000H 0008H  ABSOLUTE  “REG BANK 0”

DATA 0008H  0022H  UNIT ?DT?CHANEW
BIT  002AH. 0 OOOOH. 2 UNIT ?BI?CHANEW
BIT  002AH. 2 OO0O0OH. 1 UNIT _BIT GROUP_

002AH. 3 000O0H. 5 sk GAP stolek
DATA 002BH  0009H  UNIT ?DT?VARS
DATA 0034H  0004H  UNIT _DATA_GROUP _
IDATA 0038H  0001H  UNIT ?STACK

MR BAE Y, i & 1 72 AN HER R A (80H-28H), EdiiAtA N T .
PROVLE L AN 72 AN F SRR R C L L. FATTLASE —F, M ETTH AT 40
disp_time i 75 24625 13 AN5-747, #5 PC ANAREE 2 4N, i rifl A 2 24N, disp_time
Wi putchar,ifi putchar X i disp_cmd, disp_cmd #i/1] disp_read, iX X755 4 NS,
BILTEE 25 N7 AR 47 P IR, IX U IR A I HERR A (R L 1

9 TEMIERF
B 1 XA B PSR 8 T o SEIL T AR AL . BEAN PR TR
511# 0-10
#include<reg51.h>
#include<stdio.h>
I15E SCE I 0 I HL3EE
#tdefine RELOAD HIGH  0x3C
#tdefine RELOAD LOW 0xD2

/ /78 X AZRE BRI 1)
#tdefine DB VAL
/58 XB BB (R ) ]

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

/15 SOCRRIRA H AL

#tdefine OFF 0
#tdefine ON 1
VIO D C TN iR ol 48

#define DISP_BUSY 0x80
#tdefine DISP_FUNC 0x38
#define DISP ENTRY  0x06
#define 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 LINEZ 0x40

shbit SET=P374; / /BEE TR N

sbit SELECT=P3°5; / RPN

sbit ENABLE=P3"1: // BT R

sbit REGSEL=P3°7: / /o B AR A IR

sbit RDWR=P376: / /oA B

sfr DISPDATA=0x90; // BN 8 A H R 2k

typedef struct { / /5 SUATAGAEE H B TR) F 45 7

unsigned char hour, min, sec;

}timestruct;

bit set mode=0; /[ BEN B AR I A
disp updata=0; / /5 BT s I A

unsigned char set mode to=0; /[ N ARE R A A ) IS TR) TR) B B
switch debounce=0;  //#%EEBka) 1T
cur_field=HOME; / /BRI A IR

timestruct curtime; / /AE TS T PR ESE []
timeholder; / /AT 7N B T

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

#tdefine T HOURT 16
#tdefine T_HOUR 17
ftdefine T MINT 19
#tdefine T MIN 20
#tdefine T SECT 22
ttdefine T SEC 23

char code bcdmap[60][2]={
“00”,701","02",703”, 704", 705", "06", 07", "08", "09”,
“10”, 711", 12", 7137,"14", 15", " 16", " 177, "18", " 19",
“20m,m21", 22", " 237,724, " 25", " 267, " 277, " 28", " 297,
“307,731","32",33","34","35", 736", " 37", " 38", " 39",
“407, 417,427, 7437, 7447 ) " A5 T 467, 477, 487, 7497,
“50","51","b2","53", 54", "55", "56", "57", "58", "59",
I

/ /PR

void disp cmd(unsigned char);

void disp init(void) ;

unsigned char disp read(void):

void disp time (void) ;

void disp write(unsigned char);

void incr field(void);

void second tick(void);

void set cursor(bit, unsigned char);

/sssiekksisksseokssisseoksisiskssoksiskskssoleksiokselokeskkkskok

hfie: L%

R RPN R W16 4K 8051, FFHT, ME AN AR AF T2 )5 A AR
AL, SRR R

8

A1

skl koo /

void main (void) {

disp init(); // BRI
TMOD=0x11; /) I A
TCON=0x15;

TE=0x82;

For(;;)

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

}

/kskskskstoksokskokskskekskkskk ok ok dokdokstokskok ks sk doksok ok ok ok skok
Ihfig: disp cmd

IR 1) led BB ANmA, ISR PHAT

ZH:

A EIP
soksfoksokaokstoksksksksksksoksokoksokstokatok ko soksoksokatokstokskskokskoksok /

void disp cmd(unsigned char cmd) {

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

ENABLE=0;

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

TF1=0;

TR1=1;

while (!TF1&&disp read () &DISP BUSY) ; //Z4%fir 2 HihAT
TR1=0;

Jkskkdokkdokicokiokkiokikokkokikiokksiokfeikdokkoksiokksokoksiok
Ihfig:disp init

P AT YN

SR
.

void disp_init (void) {

TH1=0;

TL1=0;

TF1=0;

TR1=1;

while (!TF1&&disp read ()&DISP BUSY) ;

TR1=0;

disp cmd (DISP FUNC) ; /BB B

disp cmd (DISP ENTRY) ; [/ BN AR, ok 1
disp cmd (DISP_CNTL|DISP ON) ; /AT IR ER, KD EhR

disp cmd (DISP_CLEAR) ; /s BN
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/Hfokskstasiolksksaoiokikak ook okl ookt ok
Ihfig:disp read
PR - 5 W IR A A A
2407
IR A PR B A7 sk [B] 1 i
kol ok ookl ololokooookskatakolookskakakod ok /
unsigned char disp read(void) {
unsigned char value;
DISPDATA=0XFF;

REGSEL=0; /1R AT
RDWR=1; / /IR
ENABLE=1; / /A% BE LCD %t
value=DISPDATA; / /AR
ENABLE=0;

retrun(value) ;

/xR kRl kokkokokokkok ok okok
IEE:disp_time
FIA - R S EAR AT R Ak
ZH
ACIR
skl kRl okkokkokokok /
void disp time(void) {
static char time str[32]= “TIME OF DAY IS:XX:XX:XX "
unsigned char I;
time str[T HOURT]=bcdmap[timeholder. hour][0];
time str[T HOUR]=bcdmap[timeholder. hour][1];
time str[T MINT]=bcdmap[timeholder.min] [0];
time str[T MIN]=bcdmap[timeholder.min][1];
time str[T SECT]=bcdmap[timeholder. sec][0]:
time str[T SEC]=bcdmap[timeholder. sec][1];
putchar (0xFF) ;
for (i=0;1<32;i++) {
putchar (time str[i]);
}

disp updata=0;

/sksksrskokekskeksiokskekekskskokskekekskokskskekekskekokekskekkesiokskekekskokskekekekskokokskekokeok

IhfE:disp write
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IR - BT e
SR BN
R[] T
kbR kR Rk kokkok /
void disp write(unsigned char value) {
DISPDATA=value;
REGSEL=1;
RDWR=0;
ENABLE=1;
ENABLE=0;
}

/Fksseskeskekekoksokoksokeskerskersoksoksokokssksokekskeksoksoksok ok
Ihi incr field
TR 1 E(E
2R
AEIEPW
sekefekefeksoksoksioksiokeiokeskekseksoksokoksoksoksksksskksoksoksoksokkok /
void incr field(void) {
if (cur_field= =SEC) {
curtime. sect+;
if (curtime. sec>59) {
curtime. sec=0;
}
}
if (cur field= =MIN) {
curtime. mint+;
if (curtime. min>59) {
curtime. min=0;
}
}
if (cur_field= =HOUR) {
curtime. hour++;
if (curtime. hour>23) {

curtime. hour=0;

}

/gl okl
Ife : putchar

FHIR ACHRAE putchar pREL, St 457

S TN i

I (1] = P MR 5 PR A
Ty
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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);
flagtt;
if (flag>=32) {flag=0} ;

return(c) ;

/sksksttesikseoeksiksoeksiskskseekekskksekekekssiksleksisklsleksiskkslokksiokkok
IhfE: second tick

R AP AT — IR R LT RE, B TR) BB

ZH T

AR
S

void second tick(void) {

curtime. sect+; [/ 1
if (curtime. sec>59) { / /RSN 2 75 H Y
curtime. sec=0;
crutime. mint++; // 58 1
if (curtime.min>59) { / /RSO 2 A Y
curtime. min=0;
curtime. hour++; /7N 1
if (curtime. hour>23) { / /RS A Y
curtime. hour=0;
1
}
}
if (!disp updata) { //HifE timeholder YA ¥ BN
timeholder=curtime; / /EENBIN ]
disp updata=1; WEE RN

}
}
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/xEERRkkkkkkk kRl okkok
Ihfig; set cursor
FiR - IR CPGhR, FFAED AR Bk E AL &
Z ¥ :new_mode {7, BAFBOGCHRIN B AL
field  WIRJGhRFALE
AEIEPW
sxkkklkkkkkk kRl kkokkokokok /
void set cursor (bit new mode, unsigned char field) {
unsigned char mask;
mask=DISP CNTL|DISP_ON;
if (new mode) {
mask |=DISP_CURSOR;
}
disp_cmd (mask) ;
if (field= =HOME) {
mask=DISP_HOME;
Jelse{
mask=DISP POS|fieldpos[field-1];
}
disp_cmd (mask) ;

/Hfkkkiolkkkiokikk ookl okl ookl ok
IRE: system tick

IR e 2% 0 P W IR R, B 50ms FEAE— € I 4%
ZH

AR
T T = Y4
void system tick(void) interruptl {

static unsigned char second _cnt=20;

TRO=0;

THO=RELOAD HIGH; / /B A
TLO=RELOAD LOW;

TRO=1; /U TE IS
if (switch debounce) { / /5P )

switch_debounce—;

}

if (!switch debounce) {

if (ISET) { /IR E A

switch debounce=DB VAL; // VB THEHTE]

if (Iset mode&&!disp updata) { //HIFA L B B A
set mode=1; //ENRCE RS
set mode to=TIMEOUT; //VEE T A TR
cur_field=HOUR; /PR IR AL
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set cursor (ON, HOUR) ; //AEREY AR
Jelse{

cur_field++; /] HChRAL BT IE

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

Jelsed

set_cursor (ON, cur_field):; //JahrfB8 F—iE
set mode to=TIMEOUT;

}
}
}
if (set_mode&&!SELECT) { Ak S
set mode to=TIMEOUT;
incr field( ); / /T Ik FE AU A G N
disp_time( ); / /BRI [A]
}
}
if (!set mode) { / /BB AT IR Bh
second cnt— —; //VEE R
if (!second cnt) { [/ IR 1 F
second_cnt=20; // BBV EUE
second tick( );
}

}

10 EREIRER S

IRZ AN R RGER) H A ), S50 10 77 VR RN AN 15 2 AT T8 A7 5l R 1) I [A) ZE i B
A FREHE . — EAEIXFORAS FIZ AT 0 RGR LR L1 RN R LA NIZIEASCIE I
BRI RGN IR TAE. SIEAIEHRFEARZ, W 1/0 waim, ST
BRI A B AT B TP buge AEIRBUZA A, BHRAEIRN REATEE o

VE—F Y, RZ A AT e 8. & 110 a8 N —AME T LTI,
e AT, AR TSRS, WP A Is AT D83 NSRRI B — S S ARA B
GO, REUK ANEAL. Bt &g S AR BEE 114, JHAEE 110 & I 283 2w i
FE o X EEHRAF AR SR U 28 5 4 5 ) o (ELA 0042 R S8 RN . R TR — M RIEG b
IS Pilips80C550 & 11452 i 28 i .

void wd init (unsigned prescale) {

WDL=0xFF; /AT R B K
WDCON= (prescal e&0xE0) | 0x05; // FE I 25 15 3 e 12 9 JA & T 1)
wd_reload() ;

}

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

}

R AL, R TT AR B TR AT PRI R W 0 AR e AR A . WURR I R SERE
PALE R EATET, M RR BRI RAT, A BERS & I 1 FR R (05 T 1A E I 45
XIS, ARIAZAE WO e R AR BN B T IR o SR AR R ST A W AT B T 14
FEFYP, T N AZ0 W AT IR 8, il 31— BRI, HITE TR . Wk

T 5 o
H|3% 0-12
void main (void) {
o / /WA
for (;;) { [/ FARR GG rh
wd _reload( ); /) BERE T I
PCON=0x80; / /N PRI S5 A v

}

}

void my_ISR(void)interrupt 0f{
static unsigned char int_count=0; //HWKiRETTEL
int count++;

if (int_count>MAXINTS) { /W) T
int count=0;
wd reload( ); /BB T IH)
}
}

B TV E I 85 K R ALANIE & (1 B AL AR o WERAR R P A T R =k T
Hlli, VRIAZAESNE RAM FP A EAT,  BRARREE R R IT a6 AT I AT 2T an e el
R GUNAZ R AE ] I ORAF T 38 AT I A A s

12 IRFRZEE

ARG NARYE ST RS B AR A 75 B, ARIIFRFIATIER, (HOEHET]
M AN AL AL, ARNAZK IO 2R yG R . —Bckit, &R
R P 2L ERIE B E 8051 RGTH AT AL fn] RAM 118 FH vidthy, I P S A7 AR 7% ol ik A6
UFR G KX 5

YRGE IRPATAR S, AREA AN AR EEH . W ARAEAN I, ok T Ey)is
b, WERAEEXT 1), ok AT AR Ak . — BRGWIMGE, #UE SRS E
JSREEAR . H PRI AR 00 BE FF, A5 WIRixfE DX 7308 IR S AR Bl AL H¢
B AN B CC XAERIME . XS DAZ0AE PN EB RAM HIRAE B M R G, 2T S 3 10 e SRS A
MERE, XEREIRBIUEH startup. able ST LLEANT RAM AR AEEIR ) R Gkt
WERAR I FR EALARAFAE SN RAM o, AREEA T Z M) startup. abl T o B BRIAKS H
startup. abl il KA S HILAIL A B RAM FREHE, 1A E 0 ZME8 RAM 4L

58



http://www. el ge bang: coms i Trd fa5 arbobis B haih Bssosd SRk Sreabodhl T HAR R IZ

o WERARIOAR SN ARAFLE NS RAM A, TACAZENSE RAM #5850 siille, SRS

R IEE.
R AN A B R A ARSI 511
B3 0-13:

unsigned char xdata bootflag;

void main (void) {

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

init_led(); / /WA R
init_rtc(); //WIEEAL I Bh
init_hw(); //BEE 1/0 i
reset_queue () ; /| AT HA S5
bootflag=0xAA; /) BEE A Sk &
Jelse{
clear led(); //IE BN
}

}

X BELE N RAM HORAF B ) R GU KU, BAUMELL startup. a5l SCIFRARR R H
T R A A P A T A AN T R GUIC AR I IX . BB 20 startup. abl #1 K os:
FF 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:
: Ab1 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.

TIBPSTACK 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 location+l.
: Stack Space for reentrant functions in the COMPACT model.

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

. Page Definition for Using the Compact Model with 64 KByte xdata
: RAM

: The following EQU statements define the xdata page used for
: pdata variables. The EQU PPAGE must conform with the PPAGE

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

PPAGE EQU 0 ; define PPAGE number.
NAME ?C STARTUP
?C C51STARTUP SEGMENT CODE
?STACK SEGMENT IDATA
RSEG ?STACK
DS 1
EXTRN CODE (?C_START)
PUBLIC ?C_STARTUP
CSEG AT 0
?C STARTUP: LJMP STARTUP1
RSEG ?C C51STARTUP
STARTUP1 :
MOV A, bootflag ; check if RAM is good
CJNE A, #OAAH, CLRMEM
SJMP CLRCOMP : RAM is good, clear only
: compiler owned locations
CLRMEM: ; RAM was not good,

: zero it all
IF IDATALEN <> 0

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

IF XDATALEN <> 0
MOV DPTR, #XDATASTART
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MOV R7, #LOW (XDATALEN)
IF (LOW (XDATALEN)) <> 0
MOV R6, # (HIGH XDATALEN) +1
ELSE
MOV R6, #HIGH (XDATALEN)
ENDIF
CLR A
XDATALOOP: MOVX @PTR, A
INC DPTR
DJNZ R7, XDATALOOP
DJNZ R6, XDATALOOP
ENDIF

IF PDATALEN <> 0

MOV RO, #PDATASTART
MOV R7, LOW (PDATALEN)
CLR A

PDATALOOP : MOVX @RO, A
INC RO
DJNZ R7, PDATALOOP

ENDIF

IF IBPSTACK <> 0
EXTRN DATA (?C_IBP)

MOV ?C_IBP, #LOW IBPSTACKTOP
ENDIF

IF XBPSTACK <> 0
EXTRN DATA (?C XBP)
MOV ?C_XBP, #HIGH XBPSTACKTOP
MOV ?C_XBP+1, #LOW XBPSTACKTOP
ENDIF

IF PBPSTACK <> 0
EXTRN DATA (?C PBP)

MOV ?C_PBP, #L.OW PBPSTACKTOP
ENDIF

IF PPAGEENABLE <> 0
MOV P2, #PPAGE
ENDIF

MOV SP, #?STACK-1
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LJVMP 2C START
END
RS Shbs &, WERAR BTG, A4 L5 B e g i FH 2 AR AP 661X . FEFP (0 B
A R AR B DA Z5UAE T P 7 AR ARG R BT A B . 28 R B b i T G S B SO RN
BB AE AR B Y o IE IR WL, ik 20H fOA7A8 &, 3EH 3 75H HAEAE X L0 %
T startup. ab1 FEHH SCHFUT R TR
TYPE BASE LENGTH RELOCATION SEGMENT NAME

* ok kkkk kDATAMEMORY % % % % % % %
REG  0000H 0008H  ABSOLUTE  “REG BANK 0”

DATA 0008H  0012H  UNIT ?DT?VARS
DATA 001AH  0001H  UNIT ?DT?PUTCHAR
001BH 0005H dokk GAP swokek
DATA 0020H 0001H  BIT ADDR  ?C LIB DBIT
BIT  0021H. 0 000OH. 5 UNIT ?BI?COINOP
BIT  0021H.5 0001H. 2 UNIT “BIT_GROUP”
0022H. 7 0000H. 1 dokk GAP sokek
DATA 0023H 001BH  UNIT ?DT?COINOP
DATA 003EH  OOOFH  UNIT ?C_LIB DATA
DATA 004DH  0029H  UNIT “DATA_GROUP”
IDATA 0076H  OO01EH  UNIT ?ID?COINOP
IDATA 0094H  0001H  UNIT ?STACK

Ty BTG AR P 08 A% i AN FH 25 2% SRR LS 22 A, W L e 2 A AR A A
TEANES RAM H o 3X Y8R AR ANE RAM (S 60T, Wi %AT thnl LLA] EEPROM BX flash £7
it 280, KPP HE. H— RS RAM, K24 RAM Lt EEPROM ZLER, MAbPEesH:
W B DG  WT I, RS T A AR AL SAAEA BIAME RAM . R, RSA
SENE I AR AR AN SRAM H, Il AR DI FEREA . 177 EEPROM WILE—/MRAZ 3 4F, A
RES AL IXAN R . QR AR TR EAR AT 1B AN 2 4000 O, TR A DX R 5 401X A B »
MYREAE S, AR B B R . R 2 O RS, X RO R TAT T .

ANE KRRV, MARGER EHE, AN T GRETRT e RS shbs
A, WA AR AR R, X SR E R GV T A IR R S

13 45t

X BN T 2 el gl D AR IRk A AR 5, MR iR i AN I
o, X BB IRR— LRI, ZEADIEOUT, nT AR RARE AR AR, Rn] A
TRIACREA ) e v BE5E A FEARIX e T VR B R IR [R],  URIAZ AN 2 2 LI E 2
IKFo
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$EME 7 8051 H{FHC4FnC

[

FE— SRR 2 RIS AERNC ok i SR, AR R gah 5. k28
DU IGRREIFREA C 40 5 IR ARG IS A AE o X TR YRR T BEA TV G A1 C
PR A g, IFHAFME SR C FE g B 5 IOV A RS, ANTIORS A R4 T )

2 EBMEMEHETE

BB OB C P, AR AR I AL P48 C REF, X e 2R C 12
Fe—REAIRARILSTY, 28, RUER AR .

BRIV G it 5 PRI A e () A 366 2 B I A D ) 23 A7 A A O ) o X AEAAE T
TEGE 5 9 'S 1) RR A (AR s S BB AHREL, MELLYEY . R g D Re R cE 245 C iR
, JHEH C51 IS HUL AL, PIEARIR A AR G (R v se ke IR R T 4Ed . T B ARSs
RIS S R R EAR R S F1 C 9 'S5 O R EGIEA T3 B . U R IV 2 2 5 ) B SR C
2V g g 1 LR AR AR XU — AR, JE R AR BR80T VR 10 2808 Bk AT s 70 M o

CgFET o, AR — AN DIRE R EEA B AR B . WA R A s, AR
HATAHN A H] (DATA, XDATA &5). filtul, fRAT— Bl Sk AR &, /R E
FEUIAE DATA Berhr, R AR eR A 3R 10, IR AT E AT TR WIAE CODE Berbe R )R
AR i O A AR R e B P IR . R TR e, — AN REBCAE DATA X HpsE X
TIUA AL &

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

; declare the data segment for local storage
; this segment is overlayable for linker optimization
; of memory usage
?DT?IDCNTL?IDCNTL SEGMENT DATA OVERLAYABLE
PUBLIC identl
PUBLIC ?ident1?BYTE
: define the layout of the local data segment
RSEG ?DT?IDCNTL?IDCNTL

?ident1?BYTE:
TEMP: DS 1
COUTNT: DS 1
VAL1: DS 2
VALZ: DS 2
RSEG ?PR?IDCNTL?IDCNTL
identl: ... ; function code begins here

RET
DATAKYE BUHH AORS 5 BT i AR 7> P AR B4, SRR AR M IR T T e AT T B
Hohito BURAE o R PR VPR BT e 0 M. BOAIXANENE, 21dent12BYTEB 1432
B AR ], AURCH IR AR, IXPERE AL A IR R
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3 WET S

A I BATIAY B AEAR B A A AR € I A, R AR E 2SI LSRAMZ S, IA8051
RGEA TG TAFRIEOL  ALIX G OL T, IS RGELIAE AT 4 530 I ile— 3, 500248051
A AN TE A b A8 W 2 e 3o B0 0 ol g e S5088 25 2K o ERT 805 1A Z50f R AR B A A7 £E 1
XS A R ARANARLE G B ) A 45 8 R A o bk, Keil CnJRALEARYS & A8 & I A7 fifi il
i, pRARE MR R, I ILAI A 0x4050,  HICE ANREME AR &4 8 7R 5N
B, SR AMRIASRESG E AR B R . (HE, N T AT EYILA AR &, ARa] DS O
B at RIREHLIE,

type [memory space] variable name at constant;

WA & H k(1) 5, 4 B g PR IR K F 2 BT ik o BB R L/ S UG 5,
PRI S 73 BLLEDATABE R o TR — /N ik 1A 451 7

unsigned char data byteval at 0x32;

KT at 15—/ M BRIV D) RE L REIE I 25 T/ OAs A 45 58 A8 5 44 A AR IR e N i th oA+
B o BIARAEXDATABL Y ik Ox45004b 45— M A 25 A7 ds, VR 7T LU R 485 4
EREL R

unsigned char xdata inpreg _at_ 0x4500;

DL AE BN B A7 1R I L Bl A2 B 44 inpregih v L T, 244K, fR AT LAHIKeil
CHEHEM R TE K WHIFRO-2[1 T .

AR FR E Huhk (AR ARG, VR ATAE AL SR TV . AR A3,
AR P FERE & SCAE AN Mk 08 o] PR AL A/R 1 Sk /2, (H i TR B, et
TEGR PRI g PRE o AR — 256752, A E AT PRE Sk, Am] DT 51140-3
(R T72
H% 0-2

void myfunc (void) {

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

if (inpreg & 0x40) { HR#k% AN FIfEAR 2
}
1
F# 0-3
B R H L
MOV DPH, #HIGH mytable
MOV DPL, index

CLR A
MOVC A, @A+DPTR AR

JOAR B TR 25 52 B ] B R VR R E SO A RE G He as FOE LI B, JF
HARE ERE Gt g i3 Sk ik vl 452 CAEBO00HH o 3 bk i #EDATA B H U,
/E%O

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

X7, — N2 W 2 B AT )T o WERARAEAR I CARES H Hextern HIHH 73X
AR, AR AR A THEAT Sk e B TIXEFE G, AR RE S 8 AL IR I
B,

AT — TP T R E AL T IR S5 R, AT LA H T N T 1) e s v DT R B — A 4 0)
Berbro WURARITA (0 W iR 5 R R AR FICE 1K, AH A — S BT e e AT g oK
BT AT P BT R P e A AE IR A7 L, SXRN45 38 v B b AR AR B
H220-5

CSEG AT 023H

LJMP serial intr

T R P o T R 55 R e A I R A A B

5% 0-6
R X EA B
RSEG ?PR?serial intr?SERTAL
USING 0 ;T H A7 AR 410
serial intr: PUSH ACC ;TR S AR
RETI

4 HEECFL YR

RV REEPAT I ERAEARAE FHCARRE R SE G, an i FIBCDAY, -2 it A5 L -4 K 4t 75 4 XA
EEFHCSE AT 2, AT S A i IR ) SR AR ™ kg ) D g, FHCORGmFEA EARDRRS:, kA B2 H]
TG AL, AH R AN R AN PR A 3K 2 /INES 23 i AT AN R P B P ok A, SX AR B 4
I AT G 4 5 IR PP FICH 5 IR P i B K

25 I 9 9 5 HORE PP BUTR 78 BeAa FIREAT 8 S, ORI g B e BORICRE e . i
PRAS BB G AT [ A 3 R A8, TSR 00 DR IR VI G A 177 FH Sk A 348 o 25011 A7k X RN C e £t
PIFAAE D — R R TS — N R T e CRE e R IRV S iR 4, R BB IS S 40
FlF 0-7
» FIARAG B
?PR?clrmem?LOWLVL SEGMENT CODE
; a4 R KA
PUBLIC clrmem
s XA BR B A B A T B AR AT AT M Ty
RSEG ?PR?clrmem?LOWLVL
s skdskssokesoksskoksksksokokok okl okskoksksoksksokskskokokoksoksksoksksok ook koksksokskokaksok

: Function: CLRMEM
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: Description: iR HEERAMIX
; Parameters: JG
; Returns: .
; Side Effects: .
skl kk kRl kR okokokok
clrmem: MOV RO, #7FH
CLR A
IDATALOOP: MOV @RO, A
DJNZ RO, IDATALOOP
RET
END
TG SCPE (A A AR TR BRI . S A RE R B B — N B o RO ARG X Y,
FTABLA TT A 2 PR XK HAN TR A T RICS IR P w44 e e afe sty o W01

BT TRSEGHI @ M« X R R A &2 Mamary Space Maming Gonventian
BT BOSCE A X T AR . — BB B —
DA E SO 0 W] 8 LT 5 8K 5 2 5 AR %” jg
o 0T A5 2 5 1) D) e AL T & 220 [FoaTa 0
FEIBFN] . Keil CTEPNFBRAMH AR S0 — ik
HOE B A A Al . SR D e s B3 A~ #0-1

LA EZHOS, Al X AP K — D BRIABCRE F Sk A% i 8
RIS M S B FA AW TR,

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

*0-2

T4 D) BE RR HCEAT B S BB N ) 0] X LE 37 A7 28 o 0 X O R B A5 FH I DR A7 A2 3L e
TTHROEAEHE T, BAXEHFAHETHNBILE @&, N2 —DCR AL g i
(R 1o AR YA 5 B I A I RAMAL 346 2 00D ) e R 50K AT e 1) 7 A7 4, V4
D e B BCR AT T X e T A7 d U S . X T 2RI 2 T3NSR, FIR S ECK AR
BROAIAE A 28 BU P EAT o
H% 0-8

; C code

// C R g ek E i R

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

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

HI 0-9
AN T
s LEARAY B sz B
?PR? devwait?LOWLVL SEGMENT CODE
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e
PUBLIC devwait
I BRSO B B AR TBCE AR AT AT b T
RSEG ?PR? devwait?LOWLVL
s skdskssokeksokaskokksksksokokok okl skskokaksokaksokakskokskokoksksokaksok sk oksksokskokakok
; Function: devwait
; Description: Z5AFEINER0%EH, [mAMEAAF R WP T R & 00 o e I 28 1
; At 5 AXDATARE & Huhik
; Parameters: R7 — fFJCESERFIIAREL
; R4[RS — fFJBCE 5 NHIXDATAIX Hihf:
; Returns: BEHEUSIIRINIL, a3 [H]0
; Side Effects: none
s skskssokeskkaskokskskokokok ok skksokskokaksoksksokakskokoksksoksksokksokskokoksksokskok ok

~devwait: CLR TRO s BB E I 250

CLR TFO
MOV THO, #00
MOV TLO, #00
SETB TRO
JBC TFO, LI s RS A
JB T1, L2 o 1LV i

L1l: DJNZ R7, devwait ; WHn#gl
CLR C
CLR TRO s AT I E R ER0
RET

L2: MOV DPH, R4 ; HUHEFFTONDPTR
MOV DPL, R5
PUSH ACC
MOV A, P1 S E L TPNAE /T
MOVX @PTR, A
POP ACC
CLR TRO s IR E IR0
SETB C ; WCEIR A
RET
END

T ARG A B B AT B AT IR A B IR (R . AR PR RO [P — M AR R
RIS TA) PR 10, R T SR E Bk R [

NI fi R BRI ME I, CHLM I A6 ] [etum Type Femeere] Ued
PR, SR A T 00 5 7 BALRAE I [ oo
IS RS s o3,  [LewedaLEER

I 5 0 0 1 06 BT AT g [l Ri-7
KRAFRR AL, LIRS 1 B RE R 5 —

B AT — AR HCEIR A KA, T %£0-3

i FHRABIRTIX AN T A7 A o IXFEARBUAN T 275 W] D BORAFHUR FRAZ &, A DOt SE e
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T o DIREpR BN B Al BAT BT R A% 3 2 M =5 4745 o

5 NELLCHRIKHTE

A I, AR R A RV G 1 5 R S, O A AT 450 1 L0 I A SR AR ™
K036, AR AR B G i 5 oK 5 AR e B I et S B ks, B4
PRA] DL R g 3 454 asm LECA UL i NV 2w AR AS .

5% 0-10

#include <regbl.h>

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

unsigned char temp;

temp=newval [param] ;

temp*=2;

temp/=3;

#ipragma asm
MOV P1, R7 ; %itHtemp %k
NOP ;

NOP

NOP

MOV P1, #0
#pragma endasm
}

U G P RS AE A AT N sTe" I I, 7E"asm” A" endasm” o (1A CRE 15 42 561 21 % H1 i SRC
A WARARANTR B ST I, g PR AR ZBE A asm” Fl"endasm” P R ACRS . R EE L)
R G PR A S S R AR FFR R e RN I P2 AR H AR SO, AT AF B . sre X
P, Zead g vE 5 AT 2).0bj SO A I ) SO AR 2R T .sresC A
FIF 0-11
: ASMEXAM. SRC generated from: ASMEXAM.C

$NOMOD51
NAME ASMEXAM

PO DATA  O80H
P1  DATA  090H
P2 DATA  OAOH
P3  DATA  OBOH
TO  BIT OBOH.
AC  BIT ODOH.
Tl BIT OBOH.
EA  BIT 0AS8H.
IE  DATA  OA8H
RD  BIT OBOH. 7
ES  BIT 0ASH. 4

- o1 o
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IP DATA  OBS8H
RI  BIT 098H.
INTO BIT OBOH.
CY BIT ODOH.
TI  BIT 098H.
INT1 BIT OBOH.
PS  BIT OBSH.
SP DATA  O08IH
oV BIT ODOH.
WR  BIT OBOH. 6
SBUF DATA  099H

PCON DATA  087H

SCON DATA  098H

TMOD DATA  089H

TCON DATA  O88H

IEO BIT 088H. 1
IE1 BIT 088H. 3
B DATA  OFOH
ACC DATA  OEOH
ETO BIT 0ASH.
ET1 BIT 0ASH.
TFO BIT 088H.
TF1 BIT 088H.
RB8 BIT 098H.
THO DATA  O8CH
EX0 BIT 0ASH.
ITO BIT 088H.
THI DATA  O8DH
TB8 BIT 098H.
EX1 BIT 0ASH.
IT1 BIT 088H.
p BIT ODOH.
SMO  BIT 098H.
TLO DATA  08AH
SM1  BIT 098H. 6
TL1 DATA  O8BH
SM2  BIT 098H.
PTO BIT OBS8H.
PT1 BIT OBS8H.
RSO BIT ODOH.
TRO BIT 088H.
RS1 BIT ODOH.
TR1 BIT 088H.
PX0 BIT OBS8H.

S W = N O

\)

o N N O W

o

~N O NN NDWw

S O B W W = Ol
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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

[ B

; #include <regbl.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
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NOP

NOP

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

; SOURCE LINE # 20

RET
; END OF funcl

END

EARRAT W, AE"asm™ 1 endasm” ARS8 52 i 304 D AU SRCICA P e SRS, IXANSCAF
e, JEAIIE ) H bR SO 5 7 A e T AT SO

6 IREmIERNLHREES
R 22 A ek HRARA ARATT T 4 5 031 2 A QRS B 4 PR T 7 AR AR R B v, DRIt
AATTIA Ay I 20 8 5 P A 0 B FH s g8 5 AR 3 H B o RX e TR TR, TG
VBT s R () R AR LA TR T IR CTE AL U245 2 o FRARAS a0 I 28 TR AbAT]
P9 55 (R G AR F R T 35 4 15 R R PP ik o 126 5 7 AR AR LA — 1, A AT T e <=
Wz R O ORI A I H IR BRI R AR L I i et
X T S IAE B AE LAy I dd 2 CIR T R e vt , ik 3REG IR I — NIk HE. Keil C
G AR — AN S EE A B SO I gAY, HEIX e Y AR AD T F AS 1 4 3 I AL e A5
PUse . XA EE g ieds A2 HAR SO —FE o MBI s e AR R 2 AR
T AT 4R, IXFE AR AR BT A4, AR FHEAE R IS 2R AT 2 A B
WRZEGOT, ARG AT S, PR LA &2l T . (H
HIHFEIE BB DU . BT — A 135 VRIR WA ZEARRD B e i 1%, MR AR, R
B DPTRIPAIC 19 o FRATTFE S 1 LURT I B R e 4511«
B 0-12
char code bcdmap[60][2]={
7007, 7017, 702”7, 703", "04”, 705", "06”, "07". 08", 709",
107, 7117, 7127, 187, 7147, 7157, 7167, "7, 7187, 719,
907, 7917, 7297, 937, "94”. 795", "96”. "21". "98”. 729",
7307, 7317, 7397, 337, "347, 735", ”36”. "37". "38”, "39".
407, 7417, 7427, 7437, 7447, 7457, 7467, "AT. "487, 749",
7507, 7517, 7527, "537. "54”. "557. "567. "57". "58”. 759"
I
void disp_ time(void) {
static char time str[32]="TIME OF DAY IS: XX:XX:XX ”;
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[i]);
}
disp_update=0; // 1§FREREHbrEN
}

IEWAR TG B Fbedmap 41204545, P H — ANt LA S E . i
R, RAFBHEFF A6 T 2 N, FRATLZ43 B AN R P 3EHE, FEn EER A
BRI E. TSR 15 2 1S hE g AR
HF0-13
: 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

EBAAS AR PP E A T 6K, AR0] LU 2 4 ie48 7 AL A fEbedmap R HikE E o E
B iE, 167 F#sDPTRSZLH bl . —Fh i 4 - Mk B2 1 07 V2 R R A RO A ACR B
A UL PR T, SR I TG B — AN k0 gl v A 3 Y B AT Sk mlad i e A — A
AN GRARRE ST (ILER0-14),  FFAEE AR (R CRE P SO RSB . Sk )
WIEWRMOREE 4 T o BAECSU A & — NS A5 B bedmap »

HI 0-14

CSEG AT 0400H
bedmap: DB 0,70

DB’0 ,’ 1

DB’0 ,’2

DB 5
DB 5
DB 5

END
PR G AR R AT AR ) Sk 7 28, LR 0-15:
HI4 0-15
: time str[T HOURT]=bcdmap[timeholder. hour] [0];
; SOURCE LINE # 214
MOV A, timeholder
ADD A, ACC
MOV DPL, A
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MOV DPH, #HIGH bcdmap

MOVC A, @A+DPTR

MOV time str?42+010H, A

TR F— M7 VAR LA b B 3, 17D A s il AHELZ R, 55 M5
1R TG B8N A3 RN 24 A Al s o) o SRR B H 2 AR B, AR B ER
T o AHAE, HARE H RS ], Ay LA SR B S IR R AN T RER, AR
Feh e 6. XA LUK ARG B . Dy e BARHS L3122 0-16:

FIZ 0-16

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

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

“getbed" Dy RERR BRI/ disp time" R EACAT BT, IXFE, S A disp time”BRELHE
WHE .

b T REATOUAG, 3BT LI GRS B SO REAT IR T T R G A A LD S AN S T
R . BAHER — T AT e 1, Hrp ads — BOER SR AT o A7 BN TR R 25 1)
€ SR .

typedef struct

unsigned char hour, min, sec;

} timestruct;

SR TP BB S 3T . AT S RS O S5 R R ) SRR,

HIE 0-17

; timeholder=curtime;

; SOURCE LINE # 327

MOV RO, #LOW timeholder
MOV R4, #HIGH timeholder
MOV R5, #04H

MOV R3, #04H

MOV R2, #HIGH curtime
MOV R1, #LOW curtime
MOV R6, #00H

MOV R7, #03H

LCALL ?C _COPY

X BARH 75 216> b B TR L 1A 35 A i m) - TR C_COPY FA i ) LA 22701
ABRFE, A A TR RIBAN AT, IR IRATACE A N B, W IR A AT T
T

FI4 0-18

: timeholder=curtime;
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; SOURCE LINE # 327
MOV timeholder, curtime
MOV timeholder+l, curtime+l
MOV timeholder+2, curtime+2
XA [ AT LSS B LT A, A 226 A B A6 4 5 A )
G 4 1 RV G A QR S8 (R 43 38 AR 7 1) P A A 25 ), LA A P CoR AT 7 it T R B
INAFONR T, AR e 2445 21 AR AR A1 v T L ) AR 23 T v R

1 HEZ R

R, T BMARXREN BN 2 TN KR, —BORUE RS L
Wr, JFHARCE A RS XFERIE I Wi AR I — MIRILSEZE. fETntel 805114k
/i e s S I Bt B DU 7 Gl Vi T M S TRV Wt/ L DT R PRI S L TR - I v (/1 S
BCE AT WL G, SRR 10 B8 BN da i GRS R T v B N R IR Se gL, I HAE
JE G WSS 200 LI AR BT R S5 A2 A RE e . RIS — i1

Y 0-19
PUSH IE ; DRAT M HT TEMH
MOV IE, #LVL2INTS ; fife-Wistage A2 b
CALL DUMMY LBL  ; {} RETI
... s T RS RE
POP IE ; WH IE
RET

DUMMY LBL: RETI
JREEAR T A, EOEORAT TERPIRES o SRR TEIEHL, A A Il se 48 20
WAL RE, SRSV ONRETIHR 4, AVFRELE™ A= rh i

IX ARk A A e A4 1PICs (programmable inter: ;E:I“’;lw] f:r”;'r“‘; 7
WKL SE 2 o BB N A A AE AN 2 % TSRS H IKfr Z44: 1 i S [T Etarmal termupt | I
% T 104G JA Y1), 30t — MR 2R 6K A A2 T L T 1
/[\EP[i:ﬁﬁ]Zﬁ E aﬁgﬁ‘:%gﬁ . 4 (highast] Extarnal Inbarrupt

WERRGERFA TP A OIS BikiR
IR SE R R 0-47R, ARG T B/ L
Mo
PR PTUR R 5, AR A ARk £E ISR TEY
BriE, HAVFE e g n b, 84T kS #0-4
FE v L RE ARV I 2% LR ORI AN Wr0 o 1 s s 0 ) FR T Je it i 2 IR0
WA S AR, BT IR S5 R PP TE AU )
TEATAR AR P H A 200K 3 I 25 O IR T A A6 G oA 0, 3L P v T R S 4l ik
BN XMW 123, RIS AR R R B
HI 0-20
EX1 MASK EQU 99H ; AVFHAT W, i iWr, AT o
SER_MASK EQU 89H ; sui/Fehf#s1iibr, Ao
T1 MASK EQU 81H ; FUFAMET K0
BUAE, 15 A W7 R 55 F2 P H A EARES
HI 0-21
?PR?EXT1?LOWLVL SEGMENT CODE
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LCALL tmrl isr

EXT1: PUSH IE ; TRAEIE(E
MOV IE, #EX1 MASK ; {EREFRATIIHWT, seiras i, A0
CALL DUMMY EX1 : fh RETI
LCALL exl isr ; FCAHS g 5 1 v I Al 55 R e
POP IE ; WS IE
RET

DUMMY EX1: RETI

?PR?SINTR?LOWLVL SEGMENT CODE

SINTR: PUSH IE ; PRATIE(H
MOV IE, #SER MASK ; ffifigsc 251, Ao
CALL DUMMY SER : fh RETI
LCALL ser isr ; FHCAHS 4 55 1) v W ik 25
POP IE ; W IE
RET

DUMMY SER: RETI

?PR?TMR1?LOWLVL SEGMENT CODE

TMR1: PUSH IE i RAFIEMH
MOV IE, #T1 MASK  ; {fifiE&h ko
CALL DUMMY T1 : fh RETI

; FHCARS S S 1) Hh T ik 55 R 17

POP IE
RET
DUMMY T1: RETI
D 5 (T G A R A 2R G0 AR O D BEHEAT T e ARG 2 ZEA TR 2h fig 3 7 FH C4
.

; KB IR

8 BfFFial

A, A EEAT AT 55 T2 B I TR K, 3K B AR DA 20 PV S K S B, B 1) PR A
T BE R B — PSP S . BOX RGO, — Pt ] B 7 VR LR AR R X o B4R 4
W XA ) S A R AR ORI T, AR ORI, PR A R, A TR
WhHUE, BATMRE S TR

BT URTE 5 T 14— 2 I PP far s s, 59 b — A JR e I M g HE 5 DL 100K Hz [ 3 e it
ATRNE o BEALEHE 2 WA — A 2us R IRME S, AR5 &9 2R 3us AR, FL eI A T1
BEAK. B o-1
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—BH Preface 5 ——Dals Vald —

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

K0-1
RGN B 12MHz, BT A4 JEY A Tus, (8 I CR S ARMECRAEIS 777, BT LA 501 V1 4
W AR SRR I 7R R LB A AR . Ry MA0-22:
HIF 0-22
s R A

: void sendbyte (unsigned char):

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

PUBLIC _sendbyte

PUBLIC ?_sendbyte?BYTE

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

BITCNT: DS 1
RSEG ?PR? sendbyte?SYS 10
sendbyte:  PUSH ACC ;IR RINAS
MOV BITCNT, #8 ; KikSfi¥idh
MOV A, R7 ;RS
RLC A G 2| P VAV, SR T
LOOPSTRT: JC  SETHIGH 2, 9 WhilF
SETB T1 1, 0
CLR TI c1, 1
RLC A 1, 2 198~ {7 &
NOP 1, 4
NOP o1, 5
NOP 1, 6

DJNZ BITCNT, LOOPSTRT; 2, 7

Fm
iy
XE
[
Slis
"

SETHIGH: SETB T1 : 1, 0
CLR Tl o1, 1
SETB T1 ;1,2 HURAE L
RLC A ;1,3 19BN A
NOP o1, 4
CLR T1 1, 5 BRI
DJNZ BITCNT, LOOPSTRT; 2, 7 &G Ki%k5eHe
POP  ACC I R INAs

7
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RET

END

ATLAE R, R J5 A 182 AT I ifa 2 J 91RO 21 H 5 i #6452 F 015
FELOAN R A JA I AOE LA E s R ENOFI9) . FRIEFE IR 4 Fi7 2 HF U TH BT R &R,
FEIX LSS TR IGAL B SRS UWE N ZHRRS, AIRIIEI A IS ST, AR
IR AUE IR Y 2% J S Fr it 2 PRI TR 2 —FERR, 3] T8 3 A FHNOPHE 4R P-1ir o

ARG IRIEAZ I AR, LR 82 DUAT . (2, BAEIRIFAE ™ AR
Ty BT, T 2R I | S AOAN 1] LA TOOKHzZ F AR BEAT KA o I I A7 06 20 25
ARAREE I IR AR . O TG B, VRSO R BT OR #, AEH  Re R
78 B ) da L R

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

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

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

RSEG ?BI? sendbyte?SYS I0
? sendbyte?BIT:

ODD: DBIT 1

RSEG ?PR?_sendbyte?SYS 10

~sendbyte: PUSH ACC o PRAT BN

MOV BITCNT, #8 s RIESA

CLR C

MOV A, R5 S SR IN LR

CLR ODD s RER AL

JNB ACC.0, P EVEN

SETB 0ODD s REI R AT EL

DEC ACC s OARE I IE R, AN I
P _EVEN: SUBB A, #4 s Pk 2 AT THIAA FE A TR 4iE B

RR A ; BR2, RBIPTFRHATDINZ s %L

MOV DELVAL, A

MOV R5, A
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JNB ODD, SEND_EVEN

SEND ODD: MOV A, R7 s Bl Ao
RLC A i e IVA
LOOP ODD: JC SETHIGH O 2, 9 Il EEE
SETB T1 : 1, 0
CLR T1 S 1,1
RLC A 1, 2 F—fr
NOP 1, 3
NOP 1, 4
MOV R5, DELVAL 2, 6
DJNZ R5, $ .2, 8
NOP 1, 9
DJNZ BITCNT, LOOP_ODD ; 2, 11 J&fifkiscte
SETHIGH 0: SETB T1 1, 0
CLR T1 1,1
SETB T1 1, 2
RLC A 01, 3 F—f%
NOP 1, 4
MOV R5, DELVAL 2, 6
DJNZ R5, $ 2, 8
CLR T1 1, 9 VERREH
DJNZ BITCNT, LOOP_ODD ; 2, 11 %l &{5ki%ksete
POP ACC ;o WE B nds
RET
SEND EVEN: MOV A, R7 s B RO
RLC A D BERIARIN AL
LOOP_EVEN: JC SETHIGH E 02,9 il
SETB T1 1, 0
CLR T1 1,1
RLC A 1, 2 R4
MOV R5, DELVAL 2, 4
DJNZ R5, $ 2, 6
NOP D 1,07
NOP 1, 8

DJNZ BITCNT, LOOP EVEN ; 2, 10 ¥fE 215 kikscke

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

MOV R5, DELVAL 2, 5

DJNZ R5, $ D2, T

CLR T1 01, 8 i

DJNZ BITCNT, LOOP EVEN ; 2, 10 i ki
POP ACC ;Y BN

RET

END

PR K ST B SE I (0 A B A R o SRR PREDINZ AT . BRATT R A
IS A PR Y TR TS AB 4R 2 F W18 (B804, wr8ds), R ER2HS 3] T ZHATDINZIY
REC (DINZESEFEM M2 D I D RE R ) die/INE IS b 602 4 34 o

BUEAR A AECH B B, RO E R AR R 1, oo e

9 #if

XEE R T gwis 5 ERRIF R PR A AT RARIIER . & gaE 5 vl iR
b T R I AR s X IR AR T DUAECHRI g 45 A kA T, T gm i af fie s
SE NS i R E AR A
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FHE RFEIAK

1 4R

WBUR ARG BAT A4 W€ nT S T7VE, W42 1y R 1R 52 2 R I b g R 1 A ik
AR GEHEPCHORT W ) EHLN ] BN A%, X BRG] AR TG i A ATk, Aets
LA P AREAT s AT R NSURGAE H A B s T AT I, X ERE 2
IR, ARAFAEHIICE . ZEAR AR I 18] 2 SRAR ™ A% 1) 8 70 AN BEAL T #2Dis AT,
FEAEURIORE P Ia AT B AL o T AL T I bR 14 K 28 G0 1A T X S TR e o

PUOIRA R RGN R I8, RZ T EMARA . R RRIZTE, Rt
APHRAIR RGN HIL I T i

2 BIERGRTREBIIFR

FEAR RGBT B, WERRI AR GURRITGUF I3, S48 VR R IR T 1y AR K 17
o FATAr LR sR AT DR AR R AU, B — R AT/0 M R Ry
FEANTA] R RAT B BN R PP RS AR IR AS o XM VA R U B INAS b ZE O BE A, fH
WA LU R GERR Y 7 B R R . Bl lnd s aicdar il B, e T DA aE BA7
FECERAMA, SRR P AT SE R P BOX L8 .

AEVRAEATHAEREE RS, A T/01E 0 MU I i R 2 o AEAR BT R ST I
(B BN 1% 25 B IX EE T T, JFIEAT & Al AR T RE IR, 9 IRAEPCBAR A1 2 i Al 25 Foft i
o, HIXIARN Z 2 H R TR 2 B . FHPCBARHEAT IS, IR R R EBRE
BT IS . AR5 M T ICE, R IR 7 (8RR v, (HASE IR
ARG AR, BT UARNAZ S 2 WA AE AT IXR 2 TR B R 247 .

FEBATICEMG DL BEAT P AT A AR AR DA AT I B AR BRI AR IR R SR
AR, WERRRT R G AT A S5 IR T ARG, BT DLRHELEAH 2 fe e
T ha A . AR T VBRI )5, Rt i BRI Se i 5 I ki U, RIS S
Wi BoR, BT HEL/ORE K.

3 EAAERImO

5 A TCE I BEAT YK ) A7 AR — b T B atl o ) ik 1 i o 5l o — ok, 31X
LRSS R ST, R PIEAT R AU EOIRES, AR A i B B
TH, BATHEAEARE IR, EEA AR AR B RN S . TixE80515k
YORBE T — B — 8T H, XM AT I ] . W RARA AN 83 AT E R,
Mtz 2 T, AL IR 2 5200 1E A .

AR FH10AN G AL () PCA IR Ry e, R AT ko 25 R, T AR B A T L&
B S34b, 1AM A 2 R X4 PR ACAD 2 U AR R e (R 2R R, T HLoes A —
U B 42 T i)

WG 38 TR L850 ] (R R AN HH 2 R BT RS . NXLTign] LUE
t, B4R T U SEN I B R ARG S, B 2 R EHRAT DORUCE A RN . R AR
BAEIXA G0 AT PR 1, A e b Wk AT O Sl R 22 i X e ) U e A B 1t
Uity 1% H
H% 0-1
#tinclude <regbl.h>
#include <intrins.h>

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

#tdefine DB MAXSIZE 0x20

unsigned char db head, db tail, db buffer[DB MAXSIZE];
[xEFARkkkkkk kRl ko ko
Function: debug init
Description: ¥ HAT HBCE A IR H, L IXFRE A0
Parameters: G
Returns: G
skl kRl k
void debug init (void) {

SCON=0x90; i ] HR AT THAE 2

db_head=db_tail=0;

ES=1;

/xEEARRkkkkkkkk kRl ko ko
Function: debug insert
Description: HEJTHE IR A7 X P B 5 D122 o X v
Parameters: base — fi%l, &1a1EH5 DU 1)k Hutik
size — JTEHE DIEAR A
Returns: G
skl kR kokokok ko k& /
void debug insert (unsigned char data *base, unsigned char size) {
bit sendit=0; // Fri&ifi, FRUZMEAT PTG
unsigned char i=0;
if (Isize || base==NULL) { return; }//WRSHUE A %K
if (db _tail==db head)
sendit=1;
}
while (db_taill=db head & i<size) {// 4ZEmPXA 23] HAWEX it i i,
// AT DL

db_buffer[db_taill=base[i]; // U T
i++:
db_tailt+; /1 Bt
if (db_tail==DB MAXSIZE) { /) FEEF R IVE
db_tail=0;
)
}
i (sendit) /) RTEH AT

SBUF=db_buffer[db_head];
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}

/Askskskkekekekekskekekekokskskokekekokskskskokekokskskokekekokokskokokekokskskokekekokokskokskekokskekokekokokokskokokakokskokok

Function: debug output

Description: AT IFRWIIRGFET, HOmMZzrhX kigst, WA kiniA%S )R
FREHT N — A

Parameters: G

Returns: G

okl ok ookl ooksketolkkokaotokiokskdotolokok /

void debug output(void) interrupt 4 {

RI=0;
if (_testbit (TI))
db_head++;
if (db_head==DB MAXSIZE) { // =%&i@EHEH

db_head=0;
}
if (db head!=db tail)
SBUF=db buffer[db head]; // i% N A5
}
}
}

TH R ) R R B A Hm N G2t X, D RE eR A A — AR EHR ) AR I 1 £
i, AL — AU AR R B L IR . R DB X T, e X R R
A S R B T o R T LU 35 RAMT) A /N 75 A 36 TR 5 is 1) 22 /0 U 48 28 b X IR K
SEATE ) SEI I B RGBT AMTRAM, AR A 28 o X T AE N S RAMA o I PR T kA%
R I H

4 {FFHMonitor-51

FYEmHg, AT RS REA E MRS B S 5, A BB E N, X
BRGME H A — MNMAEBIT AL A o IXFEL IF A 2 R ] LU — AN #8051
FEFAEARAD F EBAE X o XSRS AN BT (4 3, 21k, e S EPROMAHIIA .

WHRAR R Z e ) AR X 5 N EH, RN 1% % RS F Keil C51 [ 7 1344
Monitor-51. XAFE/F AVIRAE H bt s T AR FIRR DI RE . & 2SRRI X 3\ 18
5 R BB B, 38 {5 B HoR @ i B AT OORIPCHEAT A5 « IREEPCIZAT 7 4b— )P
MON51. EXE, IXANFEFAE AR HASFIPCZ Al 32 11, IXFERiM MG T — G117 B,

SRR B AR TT LU B0 SN E A BT SR N 25 . AR AT LAY & SFRsIRIIRAR, 2%
REARIGARES, IOAHTIOARES . ARIETT LUIIAWT A MR R G, R LA IE AT IR
MIREST . FIT IX SR RS2 2RI R GE b 25T LIRS X 34T 5 41

WLFR P TR B A SRAM R4 b, I W EAEAS X NIB AT, (HIXFERIE, Rt A RE
VB, ST, USRI N ZE . Monitor—5 LB — A ER AT LRI — AN @ I 28,
[FE I 7 FH T 28165749 (1) AR 2% [H) R 256 715 R XDATAIX

PHEAR[FMoni tor-51 install. ab1 CERIENARIN RS . YR RS Z 11, 059MHz
I, B BEE HAT SRR R 49600, Ih AR R K 30 £E Hh hE800OH LA L fity vh 7 1] 5 AR . 4l
FARAALXHE, ol LA Stinstall. ab1 SO Sk 1) BOk AT 3 . XHTPC_E B3 442 1 ]
LT, EXERATERNHAT .
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5 FIA /05 O TIER

WIERARASREAS ] AR AT VO e 1, AR AT ORI 20 32 i T/0 VAT iR . $E1/0 11
BAFARAIE, BT — AN bl . BAR /D] DLk B — 2628 S K B R REE
PAT Rl B BRAR I 7 VR 2 Al FH AN 5 LA R — I TR) s — /N4 o B3R5 5 | & FILED
b, ARG EE, BeAk, ARt nT DU R A

B IR 2 RGBT 5 R BREs . —Bekil, — A5k Box R401E
TEPAT, SIHE DL— 2 R AT RS, RIS A X AN 5| I DA 8 R TAEIEW . —
NG R R Ty Caa AT i S — B P IEAE SR A N S o IR mT UE 25 A7 AR I P 2
RAERN G E, SREREFIE NS RPIRAS TGS | I B R i o B P IS AT R IE o b
I O e BN 5 | ETE AR TP s AT AR ARSI E AT o TRRE PP i 2 — B — B AT, X
AETURAT IS, X R H AT AT AN A

WHERARAE BT AT AT T, AR TR g O RE R Hr U Rk,
BT ACK I AT BN . R B AT T S AR AT DURTIE PR AR S AT I
KRB

6 {&EFICE

8051 HIEL AT AR IR RA IR Z , KA R A MO8, R TXITmHE
AT o FRATRERS —LL 8 T — L3

B XKL EAT O B RS B HI " debug B IUHEAT FRGw 16 . X TR 5 T 4 Ml
HEAMCEE, QORI SRR EAT U7 1), S, ZiAEV g N i "ob jectextend" %
o EFERAERGEAE H AR SCIER LS 7 A2 1Al AT SO I N RS R e I RAN KRR A
W ARAEE A BIRRAGECRE, e — LB bR S I G .

TERGET ZAETICERS, BRI R E . XU E A7 B 4 AR e dh i A a8 47 5L
LA L AR I Bl I8 4T . ARIRI R GEA AME A Ik, JF BRSNS AT 58 At 11X 4
B, XU DL AR RIS AT R (A0, FEPP R AN SRR G IR TAE T o I
AR DR AR YR, SRR A B IR, U baud R O AE T .

[RIRE, RIS T LA RE ()T H0As 1 N AL DI e, 3l A 4o - 0 22 Rk

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

U SR ARARUE S A, BRIl A BR R G b DX AR AR 22 11 2 817 A7 AL 16K
FUN28KMIERERGEITIX o IXLLGR P XAFEPAT F% . FRIRETIOME, SIM0, A S asA g
g A A AN S A . AT IXLe il T RUABLARSE M I ) B A, IXFEERER G2k X )
THREAR 4 T2 AT

7 48

A8 07 38 2 0 R GEEA T DA B B  20 Jso ARURARAEREAT ARG AN 2 5
MG ELAT o R T RE A B G 7 LA BT ELAR A AN IR e, 5 — 63 Ah 3 1
(HIEEPROM) HEATHEHIMI R GE, WAFRE T, WRME 9%, IXf, RN %08 sl as sk Il e
LAY BT R

XFE T — SR TREHEA T PR ik (B3 7 75 0 — s X SR I b 2 2B 1 &R
SRR R NP A L2, BEZ 2R ELK, PAAELIRIGIH T 1. RBARE A
(15 LR AN TR R e R 7 v o
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ERE FHTARS
1 4R
R B THe B S I PR G (1 — L2 ), LR R AN AT O, e — LA
OB % . X — T MAEAF sk SR P e T R ge b, R R T A W A i

PR A ERAT . BAFTHE R R PR P 4 L.

2 PERENRFINET R

R AR A R GUEHE TR AT 5 BAC BE SRR 10, AR AR 2 g 2 IR K R 4¢
SR HR T (05 EORSEMCEAR 4 W, 32 SR K S We 2 3K 7 ZER% 18 P THT ) i)
A, S RUERAR GO ANAG SR 0 S R BE PR, R EESRAEAR T 10 I 1) P9 A7
BNy AT R W05 30, ANVEIRR G AT 2R, BRI L W 0 s 2
18— 2t 5 T RRERIE AR T S AR 20, WERE LRI/ 1048 2 YRR
Ak, s kA AT .

THRGAMRZEAI, 11 HAE LRI 2 W, X5 25 18 Wi 15 b
A2 5 I F BB B o0 o ) g AR B (50 o S AR A A 250 X S A
WL 2P, AT DAL TR o0 AU SR I R A 5 AT AL, [
I SEE W B CPUIR I R AR B 5K, BAR — & 8 AT & AL /E € 45 L Jm -
PN 2R — A B SR A 5 ANt R GG At 2RI, 1 22 R AR K A5 5 T e X
HILE AR K I SE I o ] LA SE RN R G v B 55 18

MIRYGE TN LG, NP EPE NS S5 I B S . MG S
BEAT AN, AL B A A5 S B LR B 5 B, AR PR i ) S ik R R
MR M 0T AW EORAN R S S R B A8 RSB R A B AR .
BT B FNIE . BEEDPTRAT E AR ], MG 535 2/ AN, 3 HE 51
AHIFIS AL 28, YUE TR S RZIE, 8 PREJRENFE S EHR. w4
F S R BRI 100000, I3 —AME SR PR E M — U, RRIE S AR S B I R AR —
FORBRL b, 0 AME SRR B AR 1 T A O . —RROK, AR
F SR I SR N, A5 (R A WA N VR A T BIUR [ A 1%

X 5 BEAT AW AR A RS DURBOR R 2. RS 52 N, B4
10Hz (A WMRFHE T, AT DRI T/08F, AT fbd 1 R gL id 5 2
I, 1OHz ) 7 ¥ 4 A< A0 B g AR B MR A At 0 il o P 12 VAR 5 P A S I8 P I e 77
Merp i

AW AR IR R B A > FE S I PR . AT LA E I g P kb A ify, (H
PRA BT IR A AR AR AR R . EAMRTT DU KR 5 BEAT S A TR IV EF . XM
H R AR RGO . WERARIY R G T A (i i, IS A X A R A AN AR
I XMREOLR, EHEME S EERE M EIX 7y HEE), Sl AE SR BN RO L,
RN I ERI T

IR H 02 mT DU A A i A fid s A 2 R AL e 4. RATH E A%
FINTOMIINTL, ARt w] DU L& s 11 5 | B AN 8 rp W 5 3 A B o 80510 Hh 7
(i 2 SE IR SEARRE IR o 53 SRR AR LS ARARARNR A5 5, BN AP T N AR PRS0 AN 22
FVRE R 3 e 34T 5 1 At

3 TR R TFRARME
BOSLAOSMIBF T S FFPI AR T, RS T R R o B
BESHE STy SIEW
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3.1 B FfhA& T

P fik i 7 QLU AR, AR BREASAEAN R B A b W L, 4 I 5 | AP A AR
Ik i . WERAR 5 1IN0, — NG AL, IR S IE R, BRI B
T HRETHR AR P12 5o AHZ WA 5 — B NE, WA —E il bk, 4%
SR T ik 55 (0 2 A v BT I 55 45 R — BRI TR) 2 5 AR IS 5 B it R AR X R G o 3K N
PR I WEAT T 200, P FE I (] b P ) A AR 2 0 IX I A vl A 7 =K

3.2 WiAMA AN

A T T | E S s 1) AR AR B Ak e T A B BRRE AN 4R A A v 5 |
L, AR — N R R S, RS TN AR A I 3 5 | A A R
il A T o G THT TS B I HSRE, 3 b U7 v FH 0 SR T RS TR B A R T R 25 R —
BEW ) 2 J5 A R 5 e R O, A X A R B A 2 R W AR e A &
AN B A A L

MV WSS R, VR AR A ik A T IS e B Kt 1 e T SR A S AN T B R
PREBRIIS A o o I ) 7 R MIIER, X P55 — B H ST Bk f i =2k, Xt
B R — A A HR50% MR S (RIS S 0 m P, 55— AR, Wi
S, BB AR P, SRR AL EL R s AT W 2 R S e e

A — P DL G As, RGUE ML R BTG Y, JHETERAL
BIFATHRI o BEAAE S IR B PRAER I, R AN EHE S, U Tk B RRAE
G5 MNEARIE S, W B R Pl 2 5 | R — 3% R 1 R

TEAAFBER P W AR A (R I, Pk i 7 SO UL o AR — AN, Ve
FTCR IR IBTE SR, AEARIX AN TR W IR 45 R iR B SE I, R — ANk Ok T, X
FERAS DI T SR A5 5 2R B . W BTN R T3, AR INAS 21 45 5

M A2 A B — A N OSSR A o S IEfE AT — AP T IR 55
FEIF A%, S =R WiE ROk T, XFEE S 2 —E B, Wil 7 2R A AN
BIIXAN W, X A PR 7 At by, BN S — ECEAG, M b — RS
PR e 5, BErRIHAIT B — AR R . HEAT TR W R, X ] RE P42 AT An] o by
%% o XA AR T 2T ST 1 IR 55

ZEHMER), R RGBT S LI R W S S L . X RS T
TS | S DR AEAE s X R — 28T R S v W 5 1o AR 75 2 S v W )
HH T A A R B FNAEAR IR R G h IANAT A 2855

4 T

/DA 3T ORAEZ NN TS 5T, R VA T G AR Y. () 4L

TBAEE NN S, eGSR W RS B S 2 i P 2R, R W RS F 7 58
A S SR E s . SRR M SRk, BRI INTL. O T ibabsgs
SR WG SRk FRNME S, 0 I ME o i B g R S L B TR T £
TR EPL. OFIPL. 1,

TX LB SR e T IR 55 1) A B B R IR IR 55 S8 I R A RS S SR, DR e
PREER IR SS 2 5, 38 A AR T LA . X SR INT LB O H Pk, BAE
TR S5 BT IIP L. TAIPL. O, XA PN W R R AT o T AT P v i A () 0%
Y= AW EAEPATIS, XA S — AN B, G A R e A R AP L. TFIPL. O,
XA WA S AT
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CCOO0 FEFF

HAYE
WAVEZ

GERSA
Kl0-1 INT1E3:H

G B, FE b s E O Wk, T IR R LR 01 v R e e A
RT3 S g Sr BT AL e . 5ok, — BSE T 88— AN IR S RSP 2 )5, AR AR
eI, R B A F ST A, A R AR SRS G TR AT R, SOk IRAX AT,
2N URZEHAT XA TP T
HIER 0-1
sbit SLAVEl = P1°0; /] BN
sbit SLAVE2 = P171;

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

T U SR T IR S R, RN do...whileffiEAiGa), H A HIEE AR AIE
T IR AR . XK 2B EP W, REUEARRIATIVE TE. RO RGN, 2
AT, GRLIAT T, AN AR W T RGBT, PO R Gk S L
B LA,

BT () 3L e W ) VR v LUEA T J& . T MAE 528 — 511, IS
55 00— g LR, R 30 5 | AN R B 0, mTHE S IR R Eal il a4 b, b
CAH P J7 2l R o 00K A R Ge e AR R AF b RS A A% . AN [R] I 0 e s
[ipeR S QeI TN R

BAFERIL RO AT AR IO — S8 B, 7 2 R I (R S R ARl s ok, AR A3
RERA BB TP L R . R T4 TR W7 ke THRERI TP A 0BS5S .

87



http://www. el ge bang: coms i Trd fa5 arbobis B haih Bssosd SRk Sreabodhl T HAR R IZ

M1-FFEF

— ol

Intemupt Logle

K0-2 A rh b

FEIXANGER b, oh IR 45 R A ik 2y SOOOH Fty A 47 w4 18 N Bt LA vk s WA v i 5t
TR, FF AR A IS S O e AN T W DL e AT o R T T T IR SR
FIF 0-2
#tdefine INTREG 0x8000
unsigned char bdata intmask; // A H]—ANTAIA S-S & AEHCP B K0 5%
sbit signal0 = intmask O: /) BN B AE R
sbit signall = intmask 1:
shbit signal2 = intmask 2:
shbit signal3 = intmask 3:
sbit signal4 = intmask 4:
sbit signal5 = intmask 5:
sbit signal6 = intmask 6:
sbit signal7 = intmask 7:

void intl isr(void) interrupt 2 {
intmask=XBYTE[INTREG] ; //B8fifr#s s LL e

/ /W DR A
if (signal0) { // KD T B

signal0 isr();:

}

if (signal?) {
signal7 isr();
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reset_int(); // AT IR R ) AL D) RE
}

r I AR R AR (- BARYE R T . A G LI B —FE, PR Sk B o R
GRS JE A BRI, A e W SR AT A SR — AN S S . IXFERE AR S
et kot = e Wi kA5 5., U Wi AT s e 2 G, BRI B IR e i P
Wit KA oo B G RGPS, G ERARN W S, i sk s
¥ —HR PGSR, IXFE, Wik 7 N 120 13 B R Tl

TR A R A ) SR A R A R s s, R X T 2
FEAFNAG 5 1 W 2 07 2OB AN RE LR o G SRR B SR 3 AN 5 14 R W e XA P
fioh % DA A W i K, ISR AR F e A B AR . — AP R R RGN % Fe VAR RN
Wik fd & 73, A% 8051 AT L INTOFI INT 1IN FE

HH T S 2 Y 12 T DUIE I BB R AT BE AR B T . M RGP A T, AT R
& SCR A B bR, XA DhRE T4 & 78 Wras g o A IR I R g Bl R
GRS D, WR—NRGMEH T RS, A RGAE YU TR SRR KT
IFT), IXRER 0 7 P T A SE RS, BT LA R I Jse 3 PR SR AR e 1) A N . 1% P e 2 b
b

6 # FEIMERH AL

JAE Inte 1WAk 8051 A1 o W A AN R 1 A, B 1 T8 A7 7732 P LAASE % 8 A0 38 v
B . AR TVE: AU I/ s T WA AN R I, R AT E
WSS e T o 2 R A0 AR ZEAE AT LA AT B o 7 Th BE AN NOX AR AR 2 —
ASEWZERIERAT I, IR RGN, wIHE ST — AN I 2 A A b

377 & A0 v W e ] PP T v A A E I fs W B A TR, AR R B SRR s AR
RIS L (TOBRTL) . by 7k B — > A v EIEC AR Jok o B IR 2 A — A b b, 4258 I
A BCE N AR, S FEALE PR, ok I 24 I S S B A K Iy, I 2K
di b, IXIPRE A AN R SR . ARSI
H% 0-3
#tinclude <regbl.h>

void main(void) {

TMOD=0x66; // PAANE I/ TIE s A8 B 8 A AR =

THI=0xFF; // BE A
THO=0xFF;
TLO=0xFF;
TL1=0xFF;

TCON=0x50; // JFUfitt%k

IE=0x9F;  // hiffifE
}
/*****************************************************************

SE I 220 Wi ik 55 7

sefekskkskekekekekskokokekokskskokekekokskskskskekokskskskekekokekskokokekokskkoskekekokskskokskekokskokokekekkokskokoskokokskok /

void timer0 int(void) interrupt 1 {
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[kl ok ok
€ I 2% LR BT R 25 R 7
skl ookl /
void timerl int(void) interrupt 3 {

while (!T1) { // W BT R

}

XRIEE A — @ REI, B, ERREEWE R, PrelSRE RS A
HEL ST fi A R PR RIS 3t AR IR R AN IR B S TOBR T 1R A TR, H RSN s 388,
S INE R B A AL W 2 TR AR R RE IS, X2 PR AR R B FE T — N4
WG, THEA L.

WERRAL HI 18052548051 Fi [y LA 22 AN N, T HATAME DI, w] AR Rh 7ok
AU AR I AN W o (AT K — RS, A E N AR R R A W NE, E LARTHY
DIRe AR 1, BRAEIR AR e AT = H

A5 FH HR AT AR R SRR vb W AN AT D 8 I 28 I8 FE LB . RXDS L AR il A A 5, Al
M B PR o 0 R AT R a2, A I AN = B PR S, 84 U
Ay ) J5 K A b b, P W R 2B S R HERTIG %o 1 I X UART ¢ B M TSR&S 4
FRIARAD
HF 0-4
#include <regbl.h>

void main (void) {

SCON=0x90; // #ix 2 fuird
IE=0x9F;  // P fEne

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

}

B g R —HE, HEAT R W ME T WA E sk al. 25—, R REREL
WA. B BT S L IORTFS/ S AL AL S N R A AR, DRk ER AT A BRI B AR 5
MR, B = AR P B AR 2 B8N AR H N [A] R UART A 355 3K H r o 384T,
5 AR IR R AN S 907 AR ST ) o XPUARTR B, IX RV EAH 24 T ARXD A% 126 3¢
AT, RIS AR R T o RO TR R G, R AR
OPRE A I T R GEA A . UART AR S R PR 08 52 B i 62 AN )P B ) B
EIEI R S IRAN 24 fe .
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7 TR SSIEF

R 2B TAE BT W 55 R PP IR AN AT A o 22 U W LR Ty e N PR A
HHITRE 7 P ORI BE B AR P R BHEAR X — RO AN IS AR S o R
b R 7 N R D (1) AL o XA AR Z U A, B 5E, ARIER GERS Hh T 18 S v T B
W ARG HH T B BT e R TR A BN AR, X, AL
I T S5 TR T+ JE K TR, TR 0 T R 25 R P (R G AL T o, AN S A
HIWTRE R NI AR U, BT T e o8 o S Ak FP T I 55 R P R AR (R A1
HRAT 2 A B, BRI LE AR N BRI o R W 55 R 1 (R BT 0 AR AR SRk
WAy R IVER] o VREAT- 40 7% B8 & rh kT 2 18] R 50 RIS o TR AT AR R] o e i) 227
TR AR [F] A K m BEA TR TSR,

BRI R GEMUARTENL T — RSl T 2N AT B E 45 SRR E AT, b
J 55 Ry NSBUF HH B OO I8 e BN IRFA A S o BRI R R Sl & BB, A
B, AT AEEENOEE, WIEHATHB AR . BT AT ISREAT K 704,
FEHAEBAN BT i ERE P AT AL PR AEFRAN TSR 26 b5, ISFERAESRAR 22 I 1)

AT LI A, i T T BR A BT I R T A S AR IR, GVEA — e A TSR 73
R B, AT ARG A F L R B 2 Jm S R T, JF HARE20ms 1) AL BE AR
FIE— AR AL, AR AZ S HAGE T IR 5 A BT R i, AR 5 5 R
A AR FI805 1y B A5G SR M HRaX A 1 il

TIAN A B A TSRAMU B AZ 2 X SE = B A . 2800, R — D RS I )LA
Tk, IR PSRRI AR SE 4, IFRE R — N EE A AT B . A/ DI LT
FERFAR Z S SR — A W, B 10ms R A IR ARG AR, IFHESIR BT
fthe S hWOE RGNS, AL B G O SR IS . AR
P th U, JCEARIIAIT L, AL R AT T LA KPS TSRANKY, [ I A6 T A7) o
FEIXAN T FH AN TSRS OB I 56 BB RN BA B4R o 55— S TSRANBAZ Hh BCE A -4
A, Wnfedtrd.

8 it

X S T W] SR805 1) T Th AE. FEIX B IR URT IS 45 Al ok, il B
ANE WA S, AR E805 1 BT MBI B 2 TR . AE BT RGN W R GL I I
{5, NAZE NG S RIB05 TR W I VC IS, [AI A AR it Gk b Wil Je .,
b R 25 FE P R TE s SR R B A 4 Sl R ik e B, T R G BT 0 ST i 4
RN RGBT SR
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15 HITH
1 N4R
8051 A 4 1) 1 B4R Ay sUAE AT H s A7k DX, T AE805 1K iR AT A& 4y 3. 2 —
BERPIL, W ERUARTE 20 206, W AN E R G AT o (A, IXFRTIRE R
SR EA T Hdl At i I AR AT et ik

2 1gEREBITOFPCAYE O

TEARZAR NN, AbBRESE I M FIACR AR 5 45 =L, W 2EPC. FALRIE T H4T
T 1) b RS Ay A RO B . 38 A SRS —23 23 BE I H R AR VIEZE 8051 R 4L il H R 4%
T HEATIEAS o 0 A AN SRR K 3%, 8051 i) LAASTE ZERS-2320K &) %, 17y H 75 frj .
LR AT S PCIHAS « 1R ZPCRAIFATE AIEERS-232H1 R ArfE, oK fRifL .
PCHi tH ¥ 12V Ha, s e am iok B A2 R 5VEL R o

Q00-FFFF

coMi 1N Yy

200K

COM- 2uT a-(q
Kl0-1 PCEM
%ﬁﬁ%%m%%&ﬁﬁTZE,E&ﬁﬁ@%ﬁ#%%%ﬁﬁ%%ﬁoﬂ%ﬁkﬂ_\
5 5 AT PP 7 V5 A A VAR PR A i S UA B AL i 1 - 8, e oA
%ﬁ?waﬁﬁmﬁ%}%Euﬁﬁmﬁﬁ%WﬁAﬁﬁoﬁ%ﬁﬁﬁ&ﬁﬁ@%ﬁ&o
%%ﬁ%%%%ﬁ,m%w¢EA~4?%&T%EE%§w%HZﬁﬁﬁ%%ﬁ?~¢
B, U MEE RS, SRR
AR A RIS T A R ATIEAE RS, X PR G R LR TR, AR X
TEFRNAEERTTARAGEH T N EEL . BlEdEn, A4 —
ASERATIR W, IR SRR AASBUF H st R AR A 8k . B AR, 4
TN AT B SRR P 25T o ROREE 2RI T, R R AR N A A
BT RESEJE e R W, REERAS e A E T IR SRR BB s AN
F1, 5 ASBUF,
ARG AV R T BATAE L AME v A BRI AT S, — ek it AT DRI e 4
PRI LU R — MR IR e o, UEEARI AT A A 2 e R (an300K), REANFY
() S A2 40 1D I () AL BRI AT 55 o
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BRI R4 P b N B R g0 RGN — 7, S RGENPCE ML E k% .
W02 . AEIX HLBATA DB

FC
{Fystem master)

saflal dala eafla dala
Tromy mastar b reaabar

Clack Device 1 e Dravica n

El0-23:/ WA ATIE S
FEXA IR R G, Rl RS-232FIPCHH TS, Ik & 0-3.

wLe

¥4 P P

Kk
1.‘ L
sCT THD Dl: COM1 QUT
o Ta
ATH

o O T HXL :'4 - ol COMI_
- HGI

RE
R
E

2x16 Display
KI0-3 I BIE N ¥
PC ANl b 1 MO A, BB BRI [R], AL (R] 0, ARIE324 A AHE 53T B
PAZVER, HRATIEAE LR EA I AN, B A SRR AL E B R X T
JIT LA A% 18 540 1) 0 ) I 2% A8 e 6 T LS Bt i 15 02 F A AR IR BRI ) 2 — Ay
REFAAES, WE 7RSSRl B il 2430, 5 B IS T T,
B2 b, BERAR G F— A 7 . R B G R oR

Field Dascriplon

Symchronizalion Byla Must be zat 1o 33H

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

Cammand ndicabes lhe massaga baing sanf.

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

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

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

%0-1

XHPTAT NPCAIE R R My &, b AUR AN EAE 5o B i i 81 H 145
Gt (I Pa)3ss SR, I 1) v B, IR IR)SAVE, I Ta) e 9) . A B A o T
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Measage; Resat fime to zare. Commend 01H. This commend resats the time to 00-00;00
Field ‘Value

Synchronization Byta JH

Unit Aodress 434

Cammand 01H

Data Size 00

Checksum 7TH

#0-2

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

Field Value

Synchronizalion Byla 3

Unit Address 43H

Cammand (034

ata Size 034

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

#0-3

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

tha PG to tha clack

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

04

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

chack to the PC

Field Value

Synchronization Byta JH

Unit Address 43H

Cammand (03

Dala Size 034

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

#*0-5

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

display an the LCD panel

Field Value

Symchronizalion Byle 33H

Unil Address 414

Cammend 0dH

Data Size 204

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

#0-6

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

Field Value

Syrchronizalion Byle 334

Unil Address 43H

Commend FFH

Cata Size 01H

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

F0-7

W T BRI AL B B 1 T, BUAE T LA R T IR ST R T W R S5 RE e
HAE st T o0 bir, AR BUAE ] — AN 5 0 BRARZS B (FSA) o FSARRIEAI A M — SRS
¥ 2 55— MRSV o FSAE —NHRIRES, &SR FD 7S R 35 5 AR
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fE 5 AR R BRI AN P 1 B e . WER P 7 W AN AT R 5 I &
FSABLI BWIAARE I T U6 54 T — DR 70

P ERAT RO B AR A S S ORI CORE TSRS, FRATTEL R W] — L8 AR R AR A7
RGPS SEMIRE— NS0, ICSHBRAAEZE . AT 15 K P EFSA
WRAERAF M RGORERE RGN T RS LIRS Z R FRB A Hunsigned char. 4l
RS9 S RE P IR, AT DU S R ke B ok SE e (B AR A BLRE e K/ AT
AT A LE OO B IR 4720 /b, AF 0 SRR A FER PR el ) A AT LA R el 3 240018

no .EH'IILI
O
I

441 resshad

£ re_.-:fﬂ_zg_
.:-"-.-F'-F

—" Inurdid arkire=s

1

|L‘l\'.|ki|"|.‘| Tur

ag.ln:at_aﬁma
3
nwelld cermand
check=um walid
racahed cammand
data biock
1l yel o ilide
4

'f_\l'l warlng
—

daie bleck
atz2

—
krin Heat
e paka

K10-4 $EILFSA

TEAM T, IR LLBCRE 2296004 I8 K08, L% — 15 A 21 042ms o iR A4
11. 059MHz, F/4 AT E I 1. 085us. FEREANH T2 145960/ M54 JE T, A 288 (1) I [a]
TRAFFSA. NI HR AT ISRAARHS :
FIF 0-1
// & XFSNRAH &
#tdefine FSA INIT 0
#define FSA ADDRESS 1
#tdefine FSA COMMAND 2
#tdefine FSA DATASIZE 3
#define FSA DATA 4
#define FSA CHKSUM 5

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

/[ E SN
#define CMD RESET  0x01

#define
#define
#define
#define

#tdefine

CMD_TIMESYNC 0x02
CMD_TIMEREQ 0x03
CMD_DISPLAY 0x04
CMD_ACK OxFF

RECV_TIMEOUT 10

/% define the interbyte timeout */
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unsigned char

recv_state=FSA INIT, /] HEPIRAS
recv_timer=0, // IR

recv chksum, /) AR TR N R A
recv_ctr, //%Wﬁ%%ﬁ&%%%
recv_buf[35]; /] ARAFFE

unsigned char code valid cmd[2561={ // B YiTHI& ST EHA N
/) WU L, 4 4T

/] AR

o, 1, 1, 1, 1, 0, 0, 0, 0, 0, O, O, O, 0, O, O, // 00 — OF
0, o0 00 000000 0,0 00 000000000, 0,00, 0,0 // 10~ 1F
0, o0 00 0000 0,0 0,0 00000000000, 0,60, 0, // 20— 2F
0, o0 00 0000 0,0 0,0 00 000000000, 0,60, 0,0 //30-3F
0, o0 00 0000 0,0 0,0 0,0 000,0 0,0 0,0 0, // 40— 4F
0, o0 00 0000 0,0 0,0 00000 0,0 0,0 0, 0, //50-5F
0, o0 00 0000 0,0 0,0 00000 00 0,0 0,0, //60-6F
0, o0 00 0000 0,0 0,0 00000000000, 0, 0b6 0,0 //70~-TF
0, o0 00 0000 0,0 0,0 0,0 000000000, 0,6 0, 00 // 80— 8F
0, o0 00 0000 0,0 0,0 0000000 0,0 0,0 0, //9 - 9F
0, o0 00 0000 0,0 0,0 0000000, 0 0,0 0,0, //AO-AF
0, o0 00 0000 0,0 0,0 00000000 000,00, 0,6 00 //BO-BF
0, o0 00 0000 0,0 0,0 00 000000000, 000, 00 //CO~-CF
0, o0 00 0000 0,0 0,0 00000000000, 00 0,0 00 //D0O-DF
0, o0 00 0000 0,0 0,0 0,0 000000000 0,0 0, //E0-FEF
0, o0 00 0000 0,0 0,0 00 000000 000, 00 00 00 //F0-FF
I

/Fksrdokksiokokkokokokokkokk ok kol okl kol kol okl kol dokok okl ok
e serial int
ik . IBATHRAT I FSAs.
ZH: none.
iZ[A]: nothing
S0 none.
sokskdokkokkkokkkokk kool kool kol okl okl okl kol ko /
void serial int(void) interrupt 4 {
unsigned char data c;

if (_testbit (TT)) {

// AR IEAT S

}
if ( testbit (RI)) {
¢=SBUF;
switch (recv state) {
case FSA INIT: /) RS TY
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if (c==SYNC) f{
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 (!valid 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 (o) {

recv_ctr=2;

recv_state=FSA DATA;

} else {
recv_state=FSA_CHKSUM;

}

recv_timer=RECV_TIMEOUT;

break:

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

recv_ctrt+;

/] R
[/ BN —RE
// KT8] R I ]
/] BB E

// T
// I Ptk
[/ BN ARG
// BRI T) T g
/] RAFR IR AR
/) AR BAEG N
// IR BHTAE IR
// TR BR BRI 8] 8 e

[/ HENT —ANRE
// SRR AL
// ﬁ'{ﬁ fiiy 2

T IS [ ]

/] BRI TR
// BB A
/] ARAF T
/] WA AR B
// WEAERT
[/ N AIRES

/] BEANE
// B AR
/] RAFEE
// BdE e

if ((recv_ctr-2)==recv_buf[1]) { // BlCEIETHEES W =

// T EE T datasize
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recv_state=FSA CHECKSUM; // AR
}
recv_timer=RECV TIMEOUT; // ] R) B
break;
case FSA CHECKSUM: /] RS
if (recv chksum==c) { /] KX
c=1; // HcRHEB LT NEE S
switch (recv_buf[0]) { // YR PAT
case CMD RESET: // AL B0
break;
case CMD TIMESYNC: /) BE I
break;
case CMD TIMEREQ: /] WE RS
break;
case CMD DISPLAY: // B ASCIT {5
break;
}
if (e) {
/] N
}
}
default:
recv_timer=0; // AL FSA
recv_state=FSA_INIT;
break;

}
}

}

Frig AT RS 7853 S N T B 0-4rh i s (AR o 28R VA A $8 2 IR AT A1 Rl i
AR ARRS, X BRI AR B AR (1 254

[ PRI A% s B pnfaf B, bH AT TR W RS R P 58 . MBI ¥, [l — B ZIPC I & 4% 1%
—MEMAT G, KA GO — K HES H BdE T . X AMBG AL T XA T
M EROE R, TR BB N RE X IR E AR R AT R
T AT S ASBUR IR BRI 1T . [ISBUR'S 85— AN 8 8 T /K3 —#f
EHEE AW, MR T AW G, BT A sl R R %, T
ST AT R T AR S 49«
I 0-2
/] SAFE ST
#define SYNC 0x33
#define CLOCK ADDR 0x43

unsigned char
trans buf[7], [/ PRAT S A
trans ctr, /) BHREX RE|
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// ROEEHE AL
/) S R

trans_size,

trans_chksum;

/Asksskekekekekokskokskekokskskokekekokskskskokekokskskokskekokokskokskekokskskoskakakokokskokskekokskskokekokokokskokoskakokskokok

Ihfig: serial int
& 1217 AT IFSAs
ZH L.

I Ko

A EE/

sefekskskekekekekokskokskekokskskokekekokskskskskekokskskokekekokokskokokekokskskokekakokokskokskekokskskokekokokokskokoskokokskok /

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

trans ctrt+;

if (trans_ctr<trans size) {

// RIE IR
// BRG]
[/ BRI RIR5E

if (trans ctr==(trans size-1)) { // HiHI8FT

SBUF=trans_chksum;
} else {

SBUF=trans_buf[trans ctr];

[/ RIEHT TN

trans chksumt=trans buf[trans ctr]; // T

}

}
if (_testbit_(RI)) {
¢=SBUF;
switch (recv state) {
// HEFSAs
case FSA CHECKSUM:
if (recv chksum==c) {
c=1;
switch (recv buf[0]) {
case CMD RESET:
break;
case CMD TIMESYNC:
break:
case CMD TIMEREQ:
c=0;
break:
case CMD DISPLAY:
break:
}
if (e) |
trans buf[0]=SYNC;

trans buf[1]=CLOCK ADDR;

trans buf[2]=CMD ACK;

[/ AT

/] REIAH 1Y

/) MRS B S NS S
/] PATH

[/ AL

// BCERN

// 1]

// Box ASCIT fE5R

// RSN

/) AR Rk
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trans buf[3]=1;
trans buf[4]=recv buf[1]:// #EFIN (14

trans_ctr=0; /) BRI X FRE B A
trans size=6; [/ IS FERIEEN T
SBUF=SYNC; [/ RIEEIR T
trans chksum=SYNC; /] VIEHREAE
}
}
default:

recv_timer=0;
recv_state=FSA INIT;
break;
}
}
}
ARAT UL, S B TSRACAS A+ 23 T 5, AR BT oy 22 IR BAR N o A 8 —#
IR 5 WA B R A e A v ST
TSRS 7> 75 I it 28 2 (1) BRI R IR (347 o v e v BT v i & (R BT T LA # e vt b 1)
RZ I8 AT T W7 IR 55 R e 5 N 4 o0 T I 55 R e — AR P] LB BSUR T) - X A4 o
LSRR —FE, XA A — > o WA 12 B 1) PR B AN FH O ) — MBI A4
X H AR R AL B AT AR R W R P, AE i A AT B AZOR B TR e b AT, BRI A iy
L HIPAT AL R Z WIS ], XAEHUR AT A 2RI E I . RPCIE — R B FF47LCD
T AZI N 1 T = S R NG Bl TS SR T A7 S (R A 1 P < =3 S "
i, NAZAUE BN, SRS R AL R L, FATTIACh, PCHE I
A7 SR B B E A KA —ME R, o XFEBAIIR A E — A T AE B et
X
BT IR T IR 55 R P M LA AR ARAEL, AN 2 AbAE T Al e Rl 2 5, B it
5 DLE) ) — A G X I EALGE M XA RbR AL, LURTAE 0 7 IR 552 Fe i 1) i 4 AT AR
AR DR B, 2 AR PRI 2 5 AN Gz X A s i sl iz T e B, R
T BT TSRACAS o
HI% 0-3
/T SUIRA T &+
#define FSA INIT
#define FSA ADDRESS
#define FSA COMMAND
#define FSA DATASIZE
#tdefine FSA DATA
#define FSA CHKSUM

Ol &~ W N~ O

/] R SAE T AT
#tdefine SYNC 0x33
#tdefine CLOCK_ADDR 0x43

[/ SE XA H R

100



http://www. el ge bang: coms i Trd fa5 arbobis B haih Bssosd SRk Sreabodhl T HAR R IZ

#define CMD RESET  0x01
#define CMD TIMESYNC 0x02
#define CMD TIMEREQ 0x03
#define CMD DISPLAY 0x04
#define CMD ACK 0xFF
#define RECV_TIMEOUT 10 /a5 U715 1a] (¥ I [a] [A) g s/

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

recv_timer=0, // T TR) Ta] b 4
recv_chksum, /) BN EE R
recv size, /) BINEE T
recv_ctr // B X $e g
recv_buf[35]; /] BRI IX

unsigned char

trans buf[7], // B B 2 X

trans ctr, // B B R E

trans_size, // B B T

trans_chksum; // B R B
unsigned char code valid cmd[256]1={ // W% x4 %00 A1
o, 1, 1, 1, 1, 0, 0, 0, 0, 0, 0, O, O, O, 0, O, // 00 — OF
0, 0,0 0000000, 000000, 0b0 0b00,00b0 000, //10-1F
0, o0 00 0000 00 0,0 00000000000, 00600 0,0 //20-2F
0, o0 00 0000 0,0 0,0 0,0 0000 00000, 000, 0,0 //30-3F
0, o0 00 0000 0,0 0,0 0,0 000,00 00 0,0 0, // 40— 4F
0, o0 00 0000 0,0 0,0 00000000000, 0000 00 //50-5F
0, o0 00 0000 0,0 0,0 0,0 0000000 0,0 0,0 //60-6F
0, o0 00 0000 0,0 0,0 0,0 00000000, 0,0, 0,6 //70~-7TF
0, o0 00 0000 0,0 0,0 00 000000000, 0,60b 0,0 //80-8F
0, o0 00 0000 00 0,0 0,0 0000000000000 0, //9 —-9F
0, o0 00 0000 0,0 0,0 00000000000 0,0 0, //A0-AF
0, o0 00 0000 0,0 0,0 0,0 000000000, 0,0, 0,0 //B0O-BF
0, o0 00 0000 0000 0,0 000000000, 0,6 0b0 00 //CO-CF
0, o0 00 00 00 0,000 0,0 000000000 0,0 0, //DO-DF
0, o0 00 0000 0,0 0,0 0,0 00000 0 0,0 0,0, //E0-FEF
o, o0 00 0000 00 0,0 0,0 000,00 0 0,0 0,0, //F0-FF
b

[kl kool o
IJfE: serial int

ik . BATHRAT I FSAs.

ZH: L.
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4IPS

W .
skl ookl ok /
void serial int(void) interrupt 4 {

unsigned char data c;

if (testbit (TI)) { //
trans_ctr++; // FrH PR X FRE N1

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

if (trans ctr==(trans size-1)) { // 57T
SBUF=trans_chksum;

} else {
SBUF=trans buf([trans ctr]; // i 4a1FT
trans_chksum+=trans buf([trans ctr]; // u¥EHKE T
}

}
if (_testbit_(RI)) f
¢=SBUF;
switch (recv state) {
case FSA INIT:
if (c==SYNC) { /) TR
recv_state=FSA ADDRESS; // F—MIR&
recv_timer=RECV TIMEOUT;
recv_chksum=SYNC;
}
break;
case FSA ADDRESS:
if (c==CLOCK ADDR) { // Wf#hihhl
recv_state=FSA_COMMAND;
recv_timer=RECV_TIMEOUT;
recv_chksumt=c;
boelse { // ANGELEWIEPHY
recv state=FSA INIT; // iR[FIHILEINGS
recv_timer=0;
}
break;
case FSA COMMAND:
if (lvalid emdlc]) { //
recv_state=FSA INIT; /
recv_timer=0;
} else {
recv_state=FSA DATASIZE;

recv_chksumt=c;
recv buf[0]=c; /] sPRAFA 4
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recv_timer=RECV_TIMEOUT;
}
break;
case FSA _DATASTZE: /] I
recv_chksumt=c;
recv_buf[l]=c;
if (o) { /] R
recv_ctr=2;
recv_state=FSA DATA;
} else {
recv_state=FSA CHKSUM;
}
recv_timer=RECV_TIMEOUT;
break;
case FSA DATA: // BRHUCHE
recv_chksumt=c;
recv buflrecv ctrl=c; // {RGEHIE
recv_ctrt+;
if ((recv _ctr—2)==recv buf[1]) { //#dEE5ete
recv_state=FSA_ CHECKSUM;

recv_timer=RECV_TIMEOUT;
break;
case FSA CHECKSUM: // reading in checksum
if (recv chksum==c) { // 875X EH
memepy (msg buf, recv buf, recv buf[1]+2);
msg_buf valid=1;
}
default: //&EATL
recv_timer=0;
recv_state=FSA_INIT;

break;

PRAE TSR A DT 73 A AN 5k A AT 22 b X R B o i 2 I PAT AR B A 8N 1 i
Bb i R AWM. D Re B R AR
F% 0-4
/xxERRkkkkkkkkk kRl ko ko
Function: execute_cmd
Description: #r&dHAT
Parameters: .
Returns: JG.
Side Effects: L.
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skl koo kkodokokok /
void execute cmd(void) {

bit need ack=1;

switch (recv buf[0])

case CMD RESET: // 8L
EA=0; // ZE1Erhiy
curtime. sec=curtime. min=curtime. hour=0;
timeholder=curtime;
EA=1; // JTIs+H
break;

case CMD_TIMESYNC: // ¥ I [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:  // #4541t [a]
trans_buf[0]=SYNC;
trans_buf[1]=CLOCK_ADDR;
trans buf[2]=CMD TIMEREQ; // %1% 4wt
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; // KRIESAFY
need_ack=0;
break;

case CMD DISPLAY: // Wi ASCII
recv_buf[34]=0; // TEFFFRBJGE — M FA TSR EoR
printf ("\xFF%s”, &recv bufl[2]); // BRFFrH
display time=100;
break;

}

if (need ack) { // N NZEHE
trans_buf[0]=SYNC;
trans_buf[1]=CLOCK ADDR;
trans_buf[2]=CMD ACK;
trans buf[3]=1;
trans buf[4]=recv buf[0];
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trans ctr=0; // KiEFIEIEEr
trans_size=6;
}
SBUF=SYNC;  // JHifjkik
trans chksum=SYNC; // 457
/xxERkkkkkkkk kR Rkl ko ko
Function: FFEF
Description: HJ4Afk8051, A HEAHN R, HEA TN
BEOCHE N RS I A5 22 AT i 2 B T W
Parameters: .
Returns: JG.
skl kR kRl k

void main (void) {

disp init(); // VIR IR
TMOD=0x21 ; /] ERERO16 MR, i1
/] PR R AR
TCON=0x55; // FFRRE R
TH1=0xFD; // 58 IR LIREE 9600
SCON=0x50; // AT HRE R
TE=0x92; // ATEREE I 250 1B
for (;;) {
if ( testbit (msg buf valid)) { // BEEHIEYE
execute_cmd () ; /] PATIA

1
if (disp_update) {
disp_time(); VA [T
1
PCON=0x01; /) BN
}
1
TR R A R S B T SE AL R TR, A H N DR T B R
oy L, RO FIPCZ R) R4 UARXS bhasets,  BIEH A A0 M 22 HUT H e % . A
AN, AIRZ RGN TRIEN I RFE LA L, TS sl AT AR RN o

3 EIEHITI/0

AU T TS 18 1) 22 G050 B b s ST 1) 2 vk APCOR IR R AT (5 5 AR AR R S A S i d i, A
h R B IE Rl RGN F A PCIEAE T T b3 H - 8 VRIS, BT AR
AAFRPEAS RS . A T b, WM EET805 L IR R G, XN LB I T AE AR PC
EREF% . XA RN RGN s . RAMHERIGRKRE J4—L8, FORMB A RS
A,
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Lser Interface
({PC basad)

sarksl dats

Systemn
Moinitor

saflal dala eaiia dala
rany magtar b regabar

Chack Device 1 T Dravicza n

KI0-5 B AT M4
PRI AT IE AT R, (MR R — 2, RGP I TE S A 11, 059MHz
iR, AT AR E R, X RS FIPCIE RN B T B0 0 T A S ) LS AN R T
HLER G

BL00 FEFF

Pa Fa

SO _1 Y e— X Pz
COM-_auT TED  AE
PSEN

RO’

WE!

a0g

Kl 0-6 80511F A myidt AR

PRI R & R L e 805 14HIE , UART ] A2 T I8, Y % K14 $1345593. Thbaud. K
RERFAN AT BN IA) 431, 829us (A EI30NEA EID, T FF 2 496000, RF KL —/5
FFEL 04ms . PN RIERT MIARHE T, 28002 [ P VBRI, Al gk B isgh 2 A
. 8051 HAT WU A2, —ANRGALT, 8BRS, — /MRERAL, — Mk
B A BRERFEMNCGE T T AR I, RIS A7 F R = A i i AR B AR X R U
Bl TR, H—AME BRI, A AUE A . AT B P i
NIRRT LG I BIR IS R LTI, BT A A A R

Rk B A T A T AR K3 Ry, B0 s AT HSO B B P e . ARG AT
L5 R TP TINS,  HAR IRE K Bl DR A B BA S

16 DO b 1 B R R Y R AT A A R, e I RSO R P AR SRR R, T F A
Hee A& AT LU e RS T4 2 (A1 I TR PR BT E s, A O s AN AROIE PR 254
HIZ 0-5
/] RS
#tdefine SYNC 0x33
#tdefine CLOCK ADDR 0x43
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A i

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

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

#tdefine TO VAL 0x80
unsigned char data recv chksum, /) BT
recv buf[35]; // BNEH
unsigned char trans bufl[7], // A
trans_ctr, //ﬁﬁﬁ%%ﬁgﬁﬁ
trans_size, // BT
trans chksum; // ARG
unsigned char code
o, 1, 1, 1, 1, 0, 0, 0, 0, 0, 0, O, O, O, 0, O, // 00 — OF
0, 0,0 0000000, 000000, 0hb 000,00,0 0, //10-1F
0, 0,0 0000000, 000000, 0h0 000,00, 0 0, //20-2F
0, 0,0 0000000, 000000, 0h0 000,00,0 0000 //30-3F
0, 0,0 0000000, 0000000, 0h0 000,00, 0 0, //40-4F
0, 0,0 0000000, 000000, 0h0 000,b0b 0000 //50-5F
0, 0,0 00 00000,000000o,0o,0b 000,00, 0 0, //60-6F
0, o0 00 00 00 0,0 0,0 0,0 000000000, 0,0, 0,6 //70-TF
0, o0 00 0000 0,0 0,0 0,0 000000000, 0,0, 0, // 80— 8F
0, o0 00 0000 0,0 0,0 0,0 0000000 0,0 0,0 //9 -9F
0, o0 00 0000 0,000 000000000 0,0 0,0, //A0-AF
0, o0 00 0000 0,0 0,0 0,0 000000000, 0,60, 006 //BO-BF
0, o0 00 00 00 00 00 0,0 0,0 00000 0,0 0,0 //CO-=CF
0, o0 00 0000 0,0 0,0 0,0 000000000, 000000 //D0-DF
0, o0 00 0000 0,0 0,0 0,0 0000000 0,0 0,0, //E0-FEF
0, o0 00 0000 0,0 0,0 0,0 000,00 0 0,0 0,0 //F0-FF
b

/sskekekskekskeiokekeiokekekskokeksioksekoskskeekokekekokskekekskekekokskekskskeksiokskskosksketekoksekokskekeksksksiokskeksksk
Function: ser xmit

Description: AbHEH AT 4 H A T

Parameters: none.

Returns: nothing.

Side Effects: none
sesiokeekokekeksiokekkokekekskskeksiokskekoskskeekokekekokskekskokekekokekekskskeksiokekekosksketekokekekokskekekskeksiokskoksk /

void ser xmit(void) {

trans ctr++; // BB gt X fR
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if (trans ctr<trans size) { /) BAE RS Kitscke
if (trans_ctr==(trans _size-1)) { // KiE&K¥FI
SBUF=trans_chksum;
} else {
SBUF=trans buf[trans ctr]; [/ RIEMHF
trans chksum+=trans buf[trans ctr]; // Bt
}

}

/Fdsksdskeskekskeiskeskekskeksoksokoksoksoksoksioksiokeeoksoksoksoksoksoksoksiokoksoksoksoksoksok okl
Function: push msg
Description: &4 H7£H NS
Parameters: none.
Returns: nothing.
Side Effects: none
sekefokefokeioksokeiokeskeekekseksoksoksoksoksoksioksiokeeekseksokskoksoksioksoksiokekekeksoksoksoksokskokeok /
void push msg(void) {
memcpy (msg_buf, recv buf, recv buf[1]+2);
msg buf valid=1; /] G X AR R
recv_chksum=SYNC+CLOCK_ADDR;
}
/Fdsketskeisksioksisksskeekekseksoksoksoksoksioksioksioksiekekseksoksoksioksioksoksiokekeeksoksoksoksok okl
Function: execute cmd
Description: AT KL KM mrd
Parameters: none.
Returns: nothing.
Side Effects: none
sekefekefokeioksioksiskeskekekekseksoksoksoksoksioksioksiokseekseksoksokskoksioksoksiokekekeksoksoksoksokskokskok /
void execute cmd(void) {
bit need ack=1;
switch (recv buf[1])
case CMD RESET:  // SA7if 4k
FA=0; [/ BECRIN TR) 2 A Lk
curtime. sec=curtime. min=curtime. hour=0;
timeholder=curtime;
EA=1;
break:
case CMD_TIMESYNC: /) BRI
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: // A TR
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; // —3L8hr
need_ack=0;
break;
case CMD_DISPLAY: // s ASCIT F4%
recv _buf[34]=0;
printf ("\xFF%s”, &recv bufl2]); // BT

display_time=100; // BB BIRIN ) A 5
break;

}

if (need ack) { // NN R

trans buf[0]=SYNC;

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

trans buf[4]=recv buf[1];

trans_ctr=0;

trans size=6; /] —HRIR6AFT
}
SBUF=SYNC; /) RIE AT
trans chksum=SYNC; // IR B

}

/sketsketokstokskskskskeksekseksoksoksoksokskskskeksksekseksoksokokskskskskokseksekseksok kol
Function: main
Description: EREFFHIAL, WIUGEAS051, W& H W,
BENT A, BTG A L 75 2
L& RT%N
Parameters: None.
Returns: Nothing.
seksfoksokeokekseskesoksoksoksoksokekskekskoksersokoksoksoksskskskorsekseroksoksoksokekskeskoksersok /
void main(void) {
disp_init(); /) BB BN
TH1=TO_VAL; // BLE I R] [A] B
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TMOD=0x21; // TERERTA BRI

// TEW 2804 1647
TCON=0x15;
SCON=0xBO; // UARTHLZ2
TE=0x92; // AFRE AT IR E I 28 v e
for (;;) {

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

1
if (disp_update) {
disp_time (); // SosHr[H

}
PCON=0x01; // BN AR
}
}
e s
! \I ;mk?'.'g or

| ] 3% recsived 7 ot addrees 43H recaivad

L4IH —

1 - - a
leking for Fivalld ackdreds lixekirg far
aync bvts r byla 1med out walid

l33HJ COmmane
vkl aemmarid Y

‘“‘-‘.ﬁ_‘_‘_ ar bala timed out TR

vl meken walid
143wl Q’mum&u aue :.-Lu Uit ped ) aninman o

dala t.'h.'ml\.
\ 1l ]relu.urplele
bddri',] “ar reuiing
del8 hilack
chedkimum . s
.:-'"'F--
- , —

uala Hl.-\.n
tomp ele

K10-7 BrifJFSA

FFE T 0SB ARN LU TR Sy Ak, RIS AT A A T R AR A R ) ER AT e R 4
JPrh . DhfieeR %L push message $RALLTISRAFA], &4 H uy (£ 45 D 2IBAZ v 4k DUS Af
o AP L6 AR AR LG ] B 1, TR TR R I R R A 2 T . BLAE T ek A 20
COES S, TR, FRHCK S ser xmit&KIE F—ANFA7. SR m,
BRI A BN 705 2 RV ARBR R AR &, BT DAZE AT Sk s

TR P G4 S (R I ISRIFER, 3 15 B 2 O IR FH ok Ky Ao AN g 1% 1) Bl e i)
ST, e i AT RO R L, FSARIEIWIAAIRAS, W 0-7. e JCR
ISR

FI 4 K 4 S AR RAE T A RS Ky R $ds . UARTAERE2 T, RN
2 A 8] B R s TR AR B COR B304 FA3D o i AR AE MSBUF A 135 BUECH 1 FH 25 7 #8130
ANRA I, WA ERT AT, AR FIIR R . N2,

bk 0-6

EXTRN DATA (recv chksum) ; JHIREZEH At
EXTRN DATA (recv_buf) s AR N
EXTRN CODE (ser xmit) o REFR A IE R K

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

SYNC EQU 331
CLK_ADDR EQU 431
CSEG AT 231

ORG 231

LIMP  SER_INTR ; &3 rhIr/iedsfary
PUBLIC SER_INTR
?PR?SER_INTR?SER_INTR  SEGMENT CODE

RSEG ?PR?SER_INTR?SER_INTR

s skekefekskekekeekekekeskeekekokoskekekekkskokskekokskokskaekskokokkekskkskokskaekskokskaekskekokekakksktokakkokokoskakok
; Function: readnext

; Description: MHEFAT NS, A0 H5E8 I A7 3E 47 by ik

: Parameters: none

; Returns: BEUAIEIEACAROPTHS In) () sthhik -
; Side Effects: none
s skkssokeksekaskoksksksksokokok okl okskoksksoksksokakskkokoksoksksokksokskokkokskokskokakok

readnext: CLR C s I BRI [BIbR &AL
MOV TL1, THI s ATV Ky IS TR TR B T I 2%
SETB TR1
RN WAIT: JBC RI, RN_EXIT  ; il RI EAf7, HE|—AF
JBC TF1, RN TO ;AR IS TAD g A
RN TO: SETB C ;BN AN AR AL
CLR TRI
RET
RN EXIT: MOV A, SBUF
CLR TRI
RET

s seksickeickeickeeekeeksoksoksoksskeskeskekskekokokoksoksokssksskeskeksoksoksoksoksoksokerskrsokskoksk
; Function: SER_INTR

: Description: 8051 FJERAT I rplky

; Parameters: none.

: Returns: nothing.

: Side Effects: none.

s seksicksiokeickeeekeekokoksioksokesksskekskekokoksoksokoksskeekekskeksoksoksoksoksoksoksskskskekskeksk
SER INTR: JBC RI, RECV INT ; &SRy

CHK XMIT: JBC TI, XMIT INT ; &154& K%

RETI
XMIT INT: LCALL ser xmit
RETI
s MR HER T I 2 D
s R BT AR B Y
VA
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CHK_XMIT3:

CHK_XMIT2:
CHK_XMITI1:

RECV_INT:

RECV_DATA:

RECV_CHK:

POP DPL
POP  DPH
POP  00H
POP  ACC
SETB SM2
JMP  CHK XMIT s VST HERR ARSI A 3%
PUSH ACC
MOV A, SBUF s ORAERA A A
CINE A, #SYNC, CHK XMIT1 ; fnSRAJE[EE 7y
;AR H R P
CLR SM2 s IH RS A
PUSH 00H
MOV RO, #recv buf s ATFRI R X I HERE ARO
CALL readnext S N 1]
JC  CHK XMIT2 ; E I
CINE A, #CLK ADDR, CHK XMIT2 ; — & 22 4ddthht
CALL readnext
JC CHK XMIT2
PUSH DPH
PUSH DPL
MOV DPTR, #valid cmd s A AT I A
MOVC A, @A+DPTR s AT E S R
JZ  CHK XMIT3 s WP HEZL
; WA AR
MOV  @RO, A s ORAE AT
ADD A, recv chksum s HUETRIG Y
MOV recv_chksum, A
INC RO ;BB
CALL readnext BRI E
JC  CHK XMIT3
MOV @RO, A L DRAFEGE
ADD A, recv_chksum
MOV recv_chksum, A
MOV A, @RO  WREAHON0,
; REATL
JZ  RECV CHK
MOV DPL, A s RAETEEL AE TS
INC RO , BBt
CALL readnext
JC  CHK XMIT3
ADD A, recv_chksum
MOV  recv_chksum, A
DJNZ DPL, RECV DATA L eI B
CALL readnext
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JC  CHK XMIT3
CJNE A, recv chksum, CHK XMIT3 ; REflcidlia sk
CALL push msg  BPERER, NS
JMP CHK XMIT3
END
AR AN, AR BB, BT AR IR A R, BB, AR
My, WFdEd . AT, W IR R N T34 AR N D) e readnext 1o XA
B5) iR S Nt i T (1B 1 T R STl s N R o VA 0 € s Do (VA 23 el [ S R R 9 AN 9
arrhe R AR A AN IE RN AR 2 SRR, W readnext iR MG, BLIBH
BAREOS R . B E R R, v E BT IR 2 R AR, R EAE
FIIL e Ty, HAUEZ N B .
XN TEMNRGET, BRI B SR, B S 2k th &6,
DU A5 2 i LU RC R B, 0 ek, AR SR, W& RA R R & a2 N4 fe
HHATHAR, XFEpgE e 7o, F—5, AT ISR F AN FATEG REd,

] 38 G 5
4 g

KB T W LESO5 1 R 6], 8051 FIPC ) AT AL 1 faj A BR AT 8% . PO 32
PR, (HATPASERUXAS TAE, Wi R B nse B mRS-2328: 11, HIRZ L1 1M#EN
S h, HNational Semiconductor/A®]fFith &, wLAHHTHE: O W PEH, T—=, A
B L BLAE NS 2%, R FHUARTHEAT M 4% I8 A5 v e WERARIG R GE T Bk AT Kl s
FIEE, A oxt AR Y
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FI\E 8051 HYM LKLt

1 E&5&TmA

B S8 T IR FRAT RGE 1 T 45 88 T AR MW A5 B AR 16 B IS A%, )R 1
Bk, MMAE—BPC. PCH i WA HE Al dr 245 AT A 6198 (R,
SRJG RGN A8 IR [FIPCHIT 5 BB . RGNS LA FIPCZ M) (R IE B AN 4% 5 RGN
PIER—FE, HAMWAAR. F—, PCHIMITAHFATESG, RERUBYIHHITE
Hefede e BT B 1 B AT As . 28—, PCAE FHARUMERIRS-232 R ATl 5 il o« IXFER S
SR V45 AT A i 2 L A PC A 128 SR PRI AR 26 A 9600 K1 1047 S5 A A0l T 0] ke b A
ANPRAR, DR BN ) A e R B

X R GE R A R 0] LRI R 7, 58— o2 G n—ASRS-2328 AU WUARTH 1, 4
BHEAR NS, R AN, S5 R Ve 805 UART R 1, XA
[ B R PCFI R 0 W A 85 (1 T S SRR A R 55 o — MR UL, RSB B, A/ 3k
U N R S B R 28 —Fh U7y, HEsaiX A LT —NMIMBUARTE: 11, HAH e i ft12viy
i

SR, 5 MO E M A R T R . R R REAE AR ) R, (RN
U MRGEMUZREAERME N RSEER, AR PCRELRMHE. T
SO FRE L, PCAAZIRENE UL R e I A28 AN RO B Ol o RO T B A 16—
P, R RS WAL 25 () AT P R RAIEPCH Je i FBAS RSB 2, 2 RG ML A8 8 A2 A
I TEAE I, e e & BONPC AR IS SR R A o B T 50 A A 3 A A R g AR e ke i
NE[FIBFIPC, MU IEAEAL, RGNS R T IC A T IR, A R [ — B i) py LRI —A
WAL S . RENAA IR L 0-1,

a7

AB-
A15

|
-
—
SLAWT oUT \gﬁi et P
(1 P

SHLAYL 1N —
RX2 K
TED ALE
PSEN
PC?

LT
Rr_IM e . [>-c e RE

Fath Y

aF
o

275312

LA TFF=

FC_CLT :::J

Klo-1 ZH &1

FR G AW A 1R R A 1) B AT o T T 25 R 2 S A PC R it ke IR B 16, R FH TR DR 23

9600, X5 ARHS v UAE ] 58 8 T (K I B AR AR AS . O T 5, FRATTRPCHI R A L4715
SESF AR K H [FIAE I Hi s oA

AT TR IR S FE P I S — 8 B . SR ST BT AH FH A P Rl 5 AT T IR 45 F2 PP b 20

B B 7R AR . 2 AT D A 96000, BEo RS P W ks G . —/NBI

G AR AE HE N A 7 5 MR b A7 i W AT A AR BERE o b 75 A 36 I HR AT 1 YRR 6 B A
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FH96008, AT HCH S LT, XH, REGIRZ WA T R B SR b W, %
oA 300KE s T FHIL 4 2 5 1) AE R AR 7
PRIAZACAT, TG AR AN W A4 AN R B S DRI OR A A T 4D B ) 1) B AN 2 3014
A F . MU 9600, RS () (1) B T (R BR LeAs K, i DA v B ik 3 07 =K
UEAR AL SR FEAR RN, SRR AT i S R T o
H% 0-1
/xxFARkkkkkkkk kRl ko ko
Function: ser 9600
Description: AT FIEFFH 96000, A8 HIZILNART
Parameters: .
Returns: JG.
Side Effects: L.
skl kRl k
void ser 9600 (void) {
if (_testbit_(TT)) {
ser xmit();
}
if (_testbit_ (RI)) {

ser recv();

/) R ROE AR

// R R

}

[Hskkkrkkkkkkkkkk koo k ok okl ok
Function: ser recv
Description: UEHFFRAI6000T, 1E Wi R 55 FE P Hh i Eidh
Parameters: JC.
Returns: JG.
Side Effects: JG.
skl koo kodokkok /
void ser recv(void) {
unsigned char c,
¢=SBUF;
switch (recv state) {
case FSA INIT:
if (c==SYNC) {

temp;

[/ AR
[/ RERD 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;

[/ F IR
[/ B K TR BRI 1)
/] RIRHR A

[/ FHstht

// Hikdeht:

[/ R AR
// BRI TR] 8] k&
[/ YT AE
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} else {
recv_state=FSA_INIT;
recv_timeout=0;

}
break;
case FSA COMMAND:

if (lvalid emd[c]) {
recv_state=FSA INIT,;
recv_timeout=0;

} else {

recv_state=FSA DATASIZE;

recv_chksumt=c;
recv_buf[0]=c;

recv_timeout=RECV_TIMEOUT;

}
break;
case FSA DATASIZE:
recv_chksumt=c;
recv_buf[l]=c;
if (c¢) {
recv_ctr=2;
recv_state=FSA DATA;
Jelse {

/] BARAIEGE BRI
// IR BT IRAS

/) B T

[/ TR AT
[/ AT

V72N N

[/ OB 7Y
/] RAF
// KN T TR] f

/BN AR

/] RAE TR

/] R E

/] BB GEIX
/) ENEANEAIRAS

recv_state=FSA CHKSUM; // HEAFZIEGIRAS

}

recv_timeout=RECV_TIMEOUT;

break;

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

recv_ctr++;

// A

// PR 1iEdEsave data byte
// SRR X S g X FR

if ((recv_ctr-2)==recv_buf[1]) { // £z HEM5etE
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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}

/xxEARkkkkkkkk kRl ko ko
Function: ser xmit
Description: AbPRERAT R WT
Parameters: .
Returns: JG.
Side Effects: L.
skl kool ko k
void ser xmit(void) {
trans_ctr++; // AR gz X RN 1
/) B Rk e e
if (trans ctr < ser queue[XMIT QUEUE]
.entry[ser queue[XMIT QUEUE]. head]. size) {
[/ I RAEA IR
if (trans ctr == (ser queue[XMIT QUEUE]
.entry[ser queue[XMIT QUEUE]. head]
.size-1)) |
SBUF=trans_chksum;
} else {
/) RIEHTFS
SBUF=ser queue[XMIT QUEUE]
.entry[ser queue[XMIT QUEUE]. head]. buf[trans ctr];
// SRR
trans chksum+=ser queue[XMIT QUEUE]
.entry[ser queue[XMIT QUEUE]. head]
.buf[trans ctr];

} else { /] s KR e
/] WRBAT N
/] PR IE
if (!ser queue[XMIT QUEUE]
.entry[ser queue[XMIT QUEUE]. head].retries) {
if (queue pop (XMIT QUEUE)) { // T R
check stat();
}
} else {
xmit_timeout=XMIT_TIMEOUT; /) VN A I R AT T4

ALH 3 ER AT 1 A AR PR G YRR P R
b 0-2
. SCF4: SERINTR. A51
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EXTRN DATA (uart mode) : 5\ SCON [¥{H
EXTRN BIT  (baud 9600) o RN 9600 HA
EXTRN DATA (recv chksum) s VSN A S AE
EXTRN DATA (recv buf) s AT ANE
EXTRN CODE (ser xmit) ;AL HRATRGE TP W R
EXTRN CODE (valid cmd) s YUE AT AT A A
EXTRN CODE (push_msg) i abrek IOMEPSN I OEN SN YN IE
EXTRN CODE (ser 9600) s AR PRMS A ATIEAE
SYNC EQU 33H ki 2 ]
SM_ADDR EQU 40H s I Ef ik
CSEG AT 23H

ORG 23H

LJMP SER_INTR
PUBLIC SER INTR
?PR?SER_INTR?SER INTR SEGMENT CODE
RSEG ?PR?SER INTR?SER INTR
R T
: Function: readnext
: Description: MEEATEOHEEA—AFT
; returns. W) B ARG AL
: Parameters: .
: Returns: ROFTHgn) Hbdk P9 2T
: Side Effects: ¢
skl Rkl ook ok

readnext: CLR C ; clear the return flag

MOV TL1, THL » T LAy T[] ) ol o I 2%
SETB TR1 o TR E
RN WAIT: JBC RI, RN EXIT ; ZEfFielcntds
JBC TF1, RN TO ;I T ) ol v HY
RN TO: SETB C s I TE)dE B AR AT
CLR TR1 ;AT I E IS
RET
RN EXIT: MOV A, SBUF
CLR TR1
RET

kkskskRokkkokskkokskkok skl ok sk ok skl sk sk skl sk k kool ko ok ok
: Function: SER_INTR
. Description: 8051H)HAT 1+ KT AR 45 27
: Parameters: .
: Returns: .
; Side Effects: L.
s skkskskkokskkokkkok kol skl skl skl ksl ok sk sk skl skl kool ko ok ok
SER_INTR: JNB  baud 9600, FAST ISR ; iEF¢IFAAMIALEE T
LCALL ser_ 9600
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FAST ISR:
CHK_XMIT:

XMIT_INT:

CHK_XMIT3:

CHK_XMITZ2:
CHK_XMITI:

RECV_INT:

RETI

JBC
JBC
RETI

RI, RECV_INT
TI, XMIT_INT

LCALL ser xmit
RETI

POP DPL

POP DPH

POP 00H

POP ACC

MOV SCON, uart mode
JMP CHK XMIT

PUSH ACC
MOV A, SBUF
CJNE A, #SYNC, CHK XMIT1

PUSH OOH

MOV RO, #recv buf
CALL readnext

CJNE A, #SM ADDR, CHK XMITZ2
CLR SM2

CALL readnext

PUSH DPH

PUSH DPL

MOV DPTR, #valid cmd
MOVC A, @A+DPTR

JZ CHK_XMIT3

MOV
ADD
MOV
INC
CALL
MOV
ADD
MOV
MOV

@RO, A

A, recv_chksum
recv_chksum, A
RO

readnext

@RO, A

A, recv_chksum
recv_chksum, A
A, @RO

;B
s RIEH W

o AERIE T

s AR A HER
B2, BRI NI
Y IVALDEAC

s ORI AL AL

i IE QPN e AET
s DRAT N E

o WA RIS Y
;IR

i TRFERO

L AT R X A R B R A AERO
;NN
D R S
i X 1A

D R AN

; {&47 DPTR

; HER AN AR
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s WA AN
;XN
; IRAF S

;PR

HIAE A0
)i 2

. BB IX SR Er

N = 1]

s R T AN S
s HOHTA G

WA EURO
. HEARLRES



http://www. el ge bang: coms i Trd fa5 arbobis B haih Bssosd SRk Sreabodhl T HAR R IZ

JZ RECV CHK
MOV DPL, A D WE TS
RECV DATA: INC RO ;. RPPIXFRENINL

CALL readnext
ADD A, recv_chksum
MOV recv chksum, A

DJNZ DPL, RECV DATA ;A e
RECV CHK: CALL readnext A (G L el
CJNE A, recv chksum, CHK XMIT3 ; #2:U8ti%icdht & 75 1E
LCALL push msg ; FRSCEE 1E A

s AEEAE O AR 2 BA S

JMP CHK XMIT3
END
RGN AT R i b B . b Bl — e i EE e, RERUSSITRE
WE B o T — 31, AR Zen] IR it i R AL I, R I A A aa A o
—ANHAT N A Z RIS, A, HEER AR A SRS SR AT R
H% 0-3
/xERRkkkkkkkk kRl
Function: system tick
Description: &M a0 rh I IS FE 7, HF50msH W —ik.
FE TR P, 0 e R L I ) D) e R AL
AT
Parameters: .
Returns: JG.
skl kool k
void system tick(void) interrupt 1 {
TRO=0; /) A E I
THO=RELOAD HIGH; // FEHE 4%
TLO=RELOAD LOW;

TRO=1; // UGV
if (poll_time) { // E&mIFaE i NZstl:
poll time—;

if ('poll time) {
poll time=POLL RATE;
start poll(); // TG
1
1
if (xmit_timeout) { // {EARIZEBAFIH B 5 A 1 I S
/] RATIE BN BN
xmit_timeout——;
if (Ixmit_timeout) { // FiRk
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) {
// TR IE— W
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; /) X FREM RS AN
/] WERKIETFIE
trans size=ser queue[XMIT QUEUE]
.entry[ser queue[XMIT QUEUE]. head]. size;
// R AR
trans chksum=ser queue[XMIT QUEUE]
.entry[ser queue[XMIT QUEUE]. head]

. buf[0];
} else {

[ /A B E A A B 5E

if (queue pop (XMIT QUEUE)) { //¥5FKRi%ilE

check stat();

} else {

TH1=T09600 VAL :
TR1=0;
TL1=THI;

TF1=0;
TR1=1;

baud _9600=1;
P1=0x09;

}
}
}
if (recv timeout) f{
recv_timeout——;

if (lrecv timeout) {

[/ A AR E Y S

// HZIE AT LA # AT O

// WTRAZIH B R UARTAR R

// AHTUART (AR X — R BSOS N
// W B T8 FHUART

// FFUEN R K%

// BEEUARTHR 3

// IPCH B E A

// BEREENEE, UARTY FAIER
/] BB R A

// fo¥F PC 1/0

// AR AL ] I i)

// L a] B T
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recv_state=FSA INIT; // BT EAL FSA
check stat();
}
}
}

/xEEARkkkkkkk kRl kR
Function: start poll
Description: XS RGeS AF T 1) T 75 ZE A B e N KL A A
Parameters: .
Returns: JG.
skl kRl ko k
void start poll (void) {

unsigned char i, temp;

/) A NI — N S
for (i=0; i<NUM SLAVES; i++) {

temp=queue push (XMIT QUEUE) ; // 1FBINF TR R
if (temp!=0xFF) { /) AFREIX I3 IC )
// ST R

memepy (ser queue [XMIT QUEUE]. entry[temp]. buf,
slave buf[i],
slave buf[i][3]+4);
// BRI BN
ser queue[XMIT QUEUE]. entry[temp]. size=slave bufli][3]+5;
/] W RERIRECN3
ser queue[XMIT QUEUE]. entry[temp].retries=3;
// BCEHRATIAE AR
ser queue[XMIT QUEUE]. entry[temp].uart mode=BAUD 300K;
/] BENEBIRES
ser queue[XMIT QUEUE]. entry[temp]. status=STAT WAITING;
}
}
check stat () ; /) RN R AT
// JFi 48 HJUART
}

WA AT A P AT T2 28 1. EIRRF R 96004, % LR &
AT VIR F R e A% o MO 1) 1R N (8] T B E 5 IS 25 077 AR IR I AR SR o1 550 7 300K U5
FeR BN, B I A% LR 5 TA) AR IS T TR B ot A5 o INF 2 1) 5 RO 24 HR AT Y
BEA RIS, 220 1R 538 5 I s LI EE ARl . AR — R0, U e a1 TAE
Jia, AEZAE 9600 Ry F A A g Iy, A, B EAUTHL B N E I 25 11
I AL, RASILRIR 9600 M RE o W RLIXAS /N5 3 AL, IR
HMATRES AR

FRAT R AR RGETHIR, RSSO I B AR A R BA A HE A S5 A ik . BA
WS B RO DL R T DR AT I — M AT S, G RIS R IR e 2 IR
REWT o T YRRIREIE NI, TR AT F LR W RO B R R R H— M ELIE
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TEREIC

BRSO B HE N R BB (RO ORI A 25 D), RN
BB BN (PR & W] et AL A i BN, T BE R I S I I,
K A AL RIS S o IXFERA LR T UART S I R B ANV BT A o AT X I 25 1 ) g
W04,
Listing 0-4
/>I<>I<>I<>I<*************>l<>l<>l<******>l<>l<>l<>k***>l<>l<>l<>l<****************************

Function: check stat
Description: RMIAIRZEMMIX, hfF52M IEARER AT H
AUEA ] DU UG R% . anAE il a6 & ik
Parameters: .
Returns: JG.
Side Effects: .
skl kRl k
void check stat(void) {
if (ser_queue[XMIT QUEUE]. head!=UNUSED) {// J&:#5H {1
/] AR R
// R PR
if (ser queue[XMIT QUEUE]
.entry[ser queue[XMIT QUEUE]. head]
.status == STAT WAITING) f{
/) IEAETAERRRAS
// RIS A AT E
if (recv state==FSA INIT ||
(uart_mode == ser queue[XMIT QUEUE]
.entry[ser queue[XMIT QUEUE]. head]
.uart mode)) {
// TR R
SCON=uart mode=ser queue[XMIT QUEUE]
.entry[ser queue[XMIT QUEUE]. head]

. uart mode;
if (uart mode==BAUD 300K) { // WA AR IR
//
TH1=T0O300K VAL;
baud_9600=0;
P1=0x06; // fEREMARAET/0
} else {
TH1=T09600 VAL;
TR1=0;
TL1=THI; // EHEWAE, UARTH A5 1L
/7 I A
TF1=0;
TR1=1;
baud 9600=1;
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P1=0x09; // fHEPC 1/0
}
ser queue[XMIT QUEUE]
.entry[ser queue[XMIT QUEUE]. head]
. status=STAT SENDING;
SBUF=ser queue[XMIT QUEUE]
.entry[ser queue[XMIT QUEUE]. head]. buf[0];
trans_ctr=0; /) X FREMFR I A AN
trans_size=ser_ queue[XMIT QUEUE]
.entry[ser queue[XMIT QUEUE]. head]. size;
trans_chksum=ser queue[XMIT QUEUE]
.entry[ser queuel[XMIT QUEUE]. head]. buf[0];

RTINS BT A B BOR I B A BAHE A BB A o GG I B BA S 2 15 ik
HEAWGE R R WA, W AH S oR 500k BB IR Sk AT B . PCAR 1%
R A S ik FRAT IR S AL IR B 45 NS, IR RIL N B AE 5 45PC, X LN 5
RO FE PR ST, SRS HEAAREBAS o a0 SV 2 APCER M A% 126 R 1 B 25 5 £
s AN SRR A AR RS S P I R, I RAT S, IRk, JFaG AL
R — MR XA DRI IEA L5 1 WA 0-5
Listing 0-5
/xxERRkkkkkkkkk kRl ko ko
Function: push msg
Description: FE 4 EMEON FR AT LA B HH T i 65 256 4 9600,

TIAET H B A

Parameters: JC.
Returns: JG.
Side Effects: L.
skl kool ko k
void push msg() {

unsigned char temp;

temp=queue_push (RECV_QUEUE) ; // AEBAF o3 B A T 22 1)

if (temp!=0xFF) { /A ) 3

// ¥ D
memcpy (ser queue [RECV QUEUE]. entry[temp]. buf, recv buf,
recv_buf[1]+2) ;
// T ERN
ser queue[RECV QUEUE]. entry[temp]. size=recv_buf[1]+2;
// T EIRES
ser queue[RECV_QUEUE]. entry[temp]. status=STAT IDLE;
/] ERIRECNO0
ser queue[RECV QUEUE]. entry[temp]. retries=0;

124



http://www. el ge bang: coms i Trd fa5 arbobis B haih Bssosd SRk Sreabodhl T HAR R IZ

// R HT AT AR
ser queue[RECV QUEUE]. entry[temp].uart mode=uart mode;

}

recv chksum=SYNC+SM ADDR: // WERYET
recv state=FSA INIT; /] HIEEBCIRS
check stat(); // FER ] LRGN

}

/xxEARkkkkkkkk kRl ko ko
Function: ser exec
Description: ACFEAT HIHIATHE.
Parameters: .
Returns: JG.
skl kool ko ko k
void ser exec() {
#ifdef USEEXEC
do {
switch (ser queue[RECV QUEUE]. entrylhead].buf[1]) {
1
} while (ser_queue(RECV QUEUE)); // RAACHLSEHIATH A
#endif
check_stat () ; // el LR UR A%k
}

2 PAFISRT

DEI Ay ER AT I 85 0 200 P P i N Bt T R, T LA S — 2 entries™IVH LA, BEA
entryfEI—"MH R, A H— AT RS RIS, WA I IR R
B, UARTRIAE R R DGR o RESAR & e s T A4 A FIUART, 75 R s i N A1
A HEREUART . fEB2BECT, IREFERAT 2 . X8yl BT — e kb, Jf
AL T F I B Sk R B AR R EL . R AN SR E R R, B T A

fREI 5
H% 0-6
typedef struct { // EikE X
unsigned char buf[MSG SIZE]; // W4 B3
unsigned char size, // HEKRN
retries, // B IREL
uart mode, // UARTHER
status; VA== T IRIE ) SN RN
} entry type;
typedef struct f{ // € LENF
unsigned char head, // BBk
tail; // B\FJE

entry_type entry [QUEUE SIZE]; // BAHIRIJGER Mentry &t
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} queue type;

extern queue type ser queuel2]:// —/NKIEF— BN\ A
IEFIEOUT s ARBABX Fh Hs 45 14 N1 A Hh 224 16 3 B AR IS 5 TR o Ked 145
AL P AR AS  BCeR 2,  H S Y R B S Al H e
JLSEBAB S /3 L T R/ EEH, IR HE AR S 4 M AR 5 ) S o A R 4 X%
S BT EIEAT U R, W EBABI Sk, IBAFI R R . F—21a] 5 (1) 75 ik B 1R BA B i
o
HF 0-7
B D S e e
Function: queue_push
Description: FEAEHRBAZIH 73 AL —Nentry £ty
Parameters: queue — unsigned char. W] HIBAF.
Returns: WIRMECHL), R[EFEES, 7503 [H]OXFF
Side Effects: none
kRl kR koK /
unsigned char queue push(unsigned char queue) {
unsigned char temp;
if (ser queue[queue].head==UNUSED) { // TniRpAFI|2E2
// oy B EkTRE N0
ser queue[queue]. head=ser queue[queue]. tail=0;

return 0;
}
temp=ser queuel[queue]. tail; // PRAF SR EME
// RAREHE L
ser queue[queue]. tail=(ser queuelqueue].tail+1) % QUEUE SIZE:
// IR RBIRE R IR A ES
if (ser queuelqueue].head == ser queuel[queue]. tail) {
ser queue[queue]. tail=temp; // A Ay EE ) A ]
return OxFF;
1
return ser_ queue[queue]. tail; // IR [B1 5 BOATfitg 2 [0 [ Hod:
1

/xxERRkkkkkkkk kol ko kR
Function: queue_pop

Description: HUEHE MAEERBAA H o

Parameters: queue — unsigned char. W] A%

Returns: WHRBAFICZE, R0, LIRS H IS HdE, &1

Side Effects: L.

skl kRl k

bit queue pop (unsigned char queue) {
// SKAREFINL
ser queue[queue]. head=(ser queue[queue].head+1l) % QUEUE SIZE;
// WSS IRE S T R iR
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// BB
if (((ser queue[queue]. head-ser queue[queue].tail)==1) ||
(!ser queue[queue]. head &&
(ser_queue[queue]. tail==QUEUE _SIZE-1))) {
ser queue[queue]. head=ser queue[queue]. tail=UNUSED;
return 0;
}
return 1;
}

Wi S A NV B AR B 25 s F A v, AR RI H (1) 75 25 AAH N AR . A
BN R R IE BB SR I G R IEAE SR ) BT HA, AT &, BUE
B A3 BAA PR Sk R

THEWCBAZ (31 S I F AR A& BA A T Sk BN 2, B A Rl Aok FPCH 4 .
X AT BT 2 Ik — e R PR o AR, RIRIE RN 2R BV PCe 78 Rk A rh 4 ST I ey
TFHEBNEERr Rk

3 [ER M EE R ZEETOMATE I

IR Z 015 RGEARE TR R A i R H R i s i A i 7 . SR B 7 X
GSAET, Mg EEHR 2, ST SORIR IR 2 ), KA R R O A R
RIEBINZRAE . N2 M ERAER, REAd Risas . RATELE S R R AT
LBV AR POX LE 1]

FI VT 1) BN s AR ] U AT A, A P U R G AR AT
B At . FEMZs EARR A W S AR AR NS A MW B . I e AR LR
TS EATREAE Ae ) ARG, A EA TR E R AT A A R A E N
RE. HeAh, R AT R R R 2 X SR I N g S A .

FC Dewica 1 R Devica n-1

Lommuynication kModom

Clock Devics 2 I Dievice n

K02 W92 30 b 4k

FHT T P2 SR AH LA WL T RGN ES, PO EHEIEAE ML, e 2 il
R TR N EAE . DUAPCIERAE M 4% b, P LA 4% (R85 IR 32 R 19600, M 4% E Y
] AR AR e S A AT

AR WA EL. EARRAT AL REE M2, dn, FET AL XFERRIEH.
YR B SAEAAER, R EIR G ILEAR A, Sl ER RS, DR
eI, IXJETDMA (Time Divion-Multiple Access) PZ%IHAE HIFEA R,

vt BN R T — AN RIBC S A TEAE, IR B — N SEA A N TR
FEAS BT IR R] 1) 3 AR AR P AR R s B RN R T8 o ARIXEL, FRATTHE N ) B B
50ms. HITE 7RI B S 05, SR ) BOECE,  RII TRIBE RN, n] DR R 2 F A ER R
AR, FEXTI TR B, 2 E SRS A I T A IR E A . 5L R A Lk S
TRIXAN TR B IR TDMA MY 2 o BB A A (Rl SR 2, XA B i S RE IS [F 2. 7
SERR RG] LA IR 2 07k S RS8R
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TDMA I 3¢ 15 jl FEAS R (R e vkt 20 17 o AE X AN 5~ o —HES JAIDTP I 5 AP 1y 1 AH
Mo I MR PE S RIN BUS, mALUE S RS 5 o IXANTDMA 45 I B 56 4
50ms,

W23 b PSR 2 TR R A AR AR TR FA IR o B F TR A A ZS A 2 A HX A e 4l
MR LE R IS B 1) SR 2 AR SR B T L, A2 BB F 20 A s 2 K ak ik
SRR, A EA R0, JEH BN S A3, e PE2 A 4 7= A AH Y
R S, FEIXAS BB RN A IR BAF 2 IS A 2 1 I T BRI IR 7 SR A3
2o BRI AT LTI 85 1 ISR 2 St IR 2504t X sl i 4 1 G BRI PR 2547

2 0 25 L RIS ) BOR IR BN i, &2 RGRIS AT REZ IO o B, iR IR A
PASMNHE, EASURIE MR, T2 7870 F HIIX 50ms I )8 /] 58 22 17
RAGE 2o ARSI A B KRB AR 3R, SI /NP A5 21 — AN 1) B/

Rik,

R 28 A R L T B, AN R G 0 28 o % AR A I AR i ok . R I R S5 W)
BRI R
5% 0-8

/Hfkskstaoiollskaiokooksskiok ool ollskaokooksikaiaiookskskotolkskakaotoklkataotolokolok
Function: main
Description: FEfF A H. #W1UH1k8051, £ HEH Wik
SR G HE NS R
Parameters: .
Returns: JG.
kel oliskkkokskkookkskoklokkskskoloksiokskotolokok /

void main (void) {

slotnum=P1 & OxOF; // AR S B
slottot=P1 / 16; // PR R A
TH1=T09600 VAL; [/ BB E I L) HREE
THO=RELHI 50MS; // BEE E AR OIE
TLO=RELLO 50MS;
TMOD=0x21; // FERER0 1647 TAE 5+
// eI 80 B s R T
TCON=0x55; [/ ERERITARIZAT, WIS IR A
/) E bR 5
SCON=BAUD 9600; // UART TAE A2
IE=0x92; // AEREE I 20 Wy
// FOHAT Erh
init queue(); // EETE S
for (;;) {
if (tick flag) { // KRG R
system tick();
}
if (rcv_queue. head!=UNUSED) { // fnSEEUBAS s &
ser_exec(); // N E AT AL EE
}
PCON=0x01 ; /) BN R
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B2 I 20 R KB bR S AL EA G, MR i system_tick’s B bR R BN FRAE
SE I 2S00 R BT IR 25 R AR AT, DRUA TSRIB BT R G Bt %, i HEARF S/, AR IEAS
i I BRI S, TR Y g S, REAC TR A T PAT R RIS A 1R 1 5

B2 0-9

EXTRN ~ BIT (tick flag) s R4

EXTRN  CODE  (start xmitt) ; WA EHIT..

EXTRN ~ XDATA (curslot) s PR YT B
E?%%IW%@Jl%%&MEH%E BEAELAL 5 I % RESOms fid H — K

;&@E”ELﬁWﬁHWﬁ%

REL HI EQU 04CH
REL _LOW EQU 007H

SEG AT OBH
ORG  OBH
LJMP  TO INTR ;R IRSS R

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

sskdskesokeksokskekskekolekok okl okekokesokssokekskokokoksoksksoksksoksoloksokoksokoksokesok
: Function: TO INTR

; Description: I 0K PIMIIRSFEF. 5E N4 RF50ms i HH—IKk

s HUREE I g AT I AT TA) B 75 3k

; Parameters: JG.

; Returns: .

; Side Effects: G.

s skdkssokeskksskokssksksokoksok ook kskkokskoksksoksksokakskokokoksoksksokksok sk kksksokskokakok
TO_INTR: CLR TRO 1, 3 EHEREY 0

MOV THO, #REL HI 2, 5

MOV TLO, #REL LOW 2, 7

CLR TFO 1, 8

SETB TRO 1,9

SETB tickflag s BEALREA
LCALL check slot ;e AR B
PUSH ACC

PUSH B

PUSH DPH

PUSH DPL

MOV DPTR, #curslot s TN B B
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MOVX A, @DPTR

INC A ;BN

MOV B, A

MOV A, P1 s BRI B

SWAP A

ANL A, #OOFH

XCH A, B

CLR C

SUBB A, B s AR B A 2
= R B

JC L1

CLR A ; &, JHBE curslot

MOVX @DPTR, A

L1: MOVX A, @DPTR ;B HTIN B
MOV B, A
MOV A, P1 s e ERIIN B
ANL A, #OOFH
CLR C
SUBB A, B : curslot==slotnum?
JNZ L2 s ANET
LCALL start xmit . curslot==slotnum, JT4{Ki%
L2: POP DPL
POP DPH
POP B
POP ACC
RETI

END
I T FH Cn 55 FRL I (1) 5 I i v LB R 25 R o
FIZ 0-10
/xEERskkkkkk kRl ko
Function: system tick
Description: j&R# th RS FET. TEZA R i s Le 75 22
I 1) L T ) Ry -

Parameters: JC.
Returns: JG.
skl kRl k
void system tick(void) {

unsigned char 1i;

tick flag=0; // AR 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]);
}
}
}

if (recv timeout) f{ // AR R g )R] s 15
// i
recv_timeout——;
if (lrecv timeout) { // wiH. ..
recv_state=FSA INIT,;
check stat();
}
}

RGP R A IR 2 RGE MR IH TP Thfe. AH AR Sl H vh (1) i b bR £R a2
METEARP . e R E YR g e A8, SRV RN ZE B IR I k.
SE I O PRy vh W i 25 R8P B BER R 8 I TR) B, AT i (R I TR B3] T I, e T ik 1)
AE BRSO I8 IE AR S5 AL R JEL o Dfe B B80S W] R 22 180 24 BA A v 8555 S 36 1R R S 2% i
X, AT RIE TR W IR SRR P X S R IR 2. R BN RS, T R PAT AR A
TR ML AF AP R o BAT BSOS 2 T B R S5 Hh AR S IR o e 50 U8 P DI )3
ARG IEAT AL B . R AT 0 BT IR 25 R 1 B T 25040 Ak 38 43 R ACRE A0 TR 48 M R 1) AR —
FEo HARATEMREBNS P R, T A —ASBr X ok .
HFE 0-11
/xEERkkkkkkk kRl ko kR
Function: start xmit
Description: HSAIHEZ T BN KIE G T, AR5 A& —ANH B
Parameters: .
Returns: JG.
Side Effects: L.
sk kR kool ko k

void start xmit (void) {

unsigned char maxbytes=45, // AN B e R A B AL
msgnum=0, /) RAEGEIX R N IR R R
1]
if (tq_head == UNUSED) { [/ URBAIZ A, AR G 1]
return;
}
while (maxbytes) { /) MR X A A ]
if (maxbytes>=tq[temp].size) { /) BHERERE RNy

/] BENGE DI S 1Y
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for (i=0, chksum=0, trans size=0;
i<tq[temp]. size;
i++, trans size++) {
trans buf[trans size]=tq[temp]. bufl[i];
chksum+=tq[temp]. buf[i];
}
trans buf[trans size]=chksum; /) ARAERS I
xmit_timeout[msgnum] [0]=MSG TIMEOUT; // {%-fZIs a]aIRE{E &
xmit timeout[msgnum][1]=tq[temp]. retries;
msgnum++; // G BN L
maxbytes—=tq[temp]. size+1; // reduce amount remaining by
// amount used
temp=tq[temp]. next;
} else {
maxbytes=0; // BEHEIR

/xxERRRkkkkkkkkk kRl ko kR
Function: ser xmit
Description: Ab¥ A& % K
Parameters: JC.
Returns: JG.
Side Effects: L.
skl kool ko k
void ser xmit(void) {
trans ctr++; [/ RIEFREN N
/] BERES RIS
if (trans ctr < trans size) {
/) BN RIER AL
if (trans ctr==trans size-1)) {
SBUF=trans_chksum;
} else {
A & ST Eaxt]
SBUF=trans buf[trans ctr];
/) BHTRER

trans chksumt=trans buf[trans ctr];

BUE AL BB R G A R B A S I S RN —FE T, UM BB AS 5 A o 2R
FEZ RN R BOAGR T3 R, A2 N3N TR 7%, BB A7
S5 1N ST TS BR 252N EE 3N Lo BT (R BAZ 45 ey 6 25 5 1 R 2% K 58 UK Fh T RE
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FILBNINEAG AL — e B Mentry S5, AERES SR TRAT — € IR IBC AR 1 A2 ] R 1K)
LI R Ao entris B ANERRINIRE——MEM, — DR 752810
BRI, A R FIR PRI A aik, IR PR . 9T MR — A
Sk, SCIZE I PR A, IR 2 B AR BrAE BB RS LA R
0-12.

H& 0-12

/Askskskkekekekekskokskekokskskokekekokskskoskskekokskskokskekokokskokskekokskskokekekokokskokskekokskskokekokokokskokoskakokskokok

Function: tq init

Description: A KK E IR

Parameters: .

Returns: G.

Side Effects: .

kol okl ookskoiokkskskoloksiokskdodolokok /

void tq init(void) {

tq_head=tq_tail=UNUSED; /) ¥k RRIREE N
tq_free=0; /] WIEA I

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

/xxERRkkkkkkkkk kRl ko kR ko
Function: tq push

Description: Z;RCAIERAS T B th 4 K 2a i+

Parameters: .

Returns: R[FIBE A SEFIERTC, WSBAT AT 23 FC A BT IR [FlOxFF

Side Effects: L.

skl kRl /

unsigned char tq push(void) {

unsigned char temp;

if (tq free==UNUSED) { [/ MR BRI
return UNUSED; // A5 ER R A
}
temp=tq_free; /] R E— TG
tq free=tq[tq free].next; [/ HHARKRIR T — g
tq[temp]. next=UNUSED; /] GRS
/] BJa— 45
tqltq taill. next=temp; // CHETIELEAE AR R dR )

/] B
tq tail=temp;
return temp; // IRIBLE 5
}
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[kl okl kil kiRl okatllskokkatkolokok ko
Function: tq pop

Description: MAIEBAFI o I & (1) 45 44).

Parameters: entry — unsigned char. 357258 I45H

Returns: 0 WERBAZIANAE, 1 Witk BAH bk A3 5 dis

Side Effects: L.

skl okl kailkokkailkokkaailkookakllskokaklolskokkakkoloklok o /

bit tq pop(unsigned char entry) {
unsigned char temp, trail;
if (tq_head==UNUSED || entry>(QUEUE_SIZE-1)) {  // BASZETE A
// BARSRTCRL
return (tq head==UNUSED) ? 0 : 1;
}

if (entry==tq head) { // W S BAA Sk
// NVERFRALHE
temp=tq_head;

tq head=tq[tq head]. next; // ¥d)FREt
tq[temp]. next=tq _free; // FEIHBIGE AN 3 A Sk
tq free=temp;
} else {
temp=trail=tq head; // BB IREEREN

while (temp!=entry && temp!=UNUSED) { // &3 HZ|Fk B %45
// B A
trail=temp;
temp=tq[temp]. next;

}

if (temp!=UNUSED) ({ /) HRBNGEHR. .
tqltraill. next=tq[temp]. next; /7 MERIZ 4544
tqltemp]. next=tq free; // BEERIN TR A

tq _free=temp;
if (temp==tq tail) f{
tq_tail=trail;
}
1

1
return (tq head==UNUSED) ? 0 : 1;
1

3 RN RRHRET
Kb B0 23 A FRDARE AR O AU A L ASC T R 7 o TDMA ) 263845 DR 17 RS9 sl B R4 2
() S5 (R I [ R A A B o AU, RATIHIFTSR BN, WERERS Y RIAE RS B IO AE R — I 2 =
£, MARARELRFFFID Ko B ORIFLD S S i B R sl NP R 5 .
R EEPB S FEREDN I BRI IT 4R, BATHIPCA Hh—A e B PR R A2 fik
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PRy IXAS KRR RE AN T A AS A R B B0 . RN A — AN T AR 5 ok Ak B I
AMET, AR 521805 LI\ INTOS | I 1. TSR¥G H3 5 8 sl i 880, A&l E 2
Fe AR R SE B 8 I # SA DTN IR R S0 o APCHF IR TR 2B Jikr iy, 25749 i 3K Ak
H R B0,

B 0-13

/ssdksksokoksokskoksokskskoksksoksksokakskskoksksokskok ook okskoksksoksksok sk skokoksk ok ok

Function: start tdma

Description: HIKTARSSHE R M 2% TR P ik i R INAE 5, F08T

TR BT . A B i AR0,

Parameters: L.

Returns: G.

sokssoksokokokokskokksokskokokskoksksokakskskoksksoksksok ook okskoksksoksksokkskokokskokakk /

void start tdma(void) interrupt 0 {

THO=RELHI 50MS; /] WEENER0
TLO=RELLO 50MS;

TF0=0;

TRO=1;

curslot=0xFF; // I B O - 4h

R I AL B, XA A RUAE D IREF R, e S
—MNASME T B, BAEPCH REIE RIS . IRIE S N A0 TR SR
I Bt B MR R S R E s, X A WCRIPC AR TR DA 5 A4 BETT UG TR
WA B, PCAER — MRAKHIE S 4 M AR 5L, (EE MOAARER I LA I BOR K
I, IXIPCATHT A 2% I Bt B, S e AR 58 B 14 OB TR M 24815

TIAN AN P PRSI N Bl 2 LEPCRE IS 25 A L8 1 L B W R AR B . e f ik
VOl AL T SN NI S I B3 EAT AL, MR AR A« IXAS P 45 AL A TDMA R
MW RS NR ARG, X PP BT W 2% 15 s [ PO R Bt B KA o

4 CSMAM 4%

Mg T AR EER AR A R T B G B R IR BRI, /TR T IR TDMA R 25 2+
I3 RAG T A, JoHE A W 4l A5 — MR AP Rk T %

SR, HARZITHE R REHEHTOMAY . FL S AMERREZ WA, KRS
AT S BOFBRAA W R N, A S EIR R, BB TR A . X,
TDMAJT ¥ AR AN IE H

PR PIXA ) T, 75 BRI i AE T L N AR RE A AT A o EUE AN TR S
9 [R) E FFEEAE PG SR A, X AR O . BRI SE, N R AR A T SRR
WA, Y B O AR R s B 2 A R R A . AT X D) RE IR I 250K A
CSMA (Carrier Sense-Multiple Access) M£%., CSMARZ% [ o) Bl & — B E R
A AT AN A S RN I 5

1805145 NCSMARY 265, 194 26 1% s AR A2 D0 2004 1) 2805 1 ) R AT 1 BE RS AT AT 115 i A%
kAR, At c. LR BEAS AU 8052, XFFELE T — AN ht s, B
() 90 2% (P A 7 20 LR TR B, 255, TDMA R 2% vf 5 INF 28 0 16 INFBR T HE 2R B0 350 AN B0 (RN
SEWT A2 W IR SR, e RO R 2 B B 5 — AN AR TE IS o BEIRRT 51 S W
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I, E IR0 B AT, R EA ST bR AL o 208 I 283 tH IS, AT 58 I 2o
Wik H2 T, 45 1k B4, W EAREN . SORTH IR AR RAS I X A& A, WAL i%
PREAER, ATTIRAGRIEE.

5E I 50 T IR I 25 15 7 4 4 A CSMA R 465 FRIAZ o R o 24 DA IR 245 th RIS 31— AN S I
JEN AT, BhAh, AR AR, E N SRR REALE R . S T HTX
PIANTIRE, T —MAREARIE & TR BEHLECR N E I 280h . g dsiit th i, B
WIFIE IR S CAUR 2B PR T D), JFERENE N ER I IE Al o 58 I 35 O 1R Hh Ik il 45 1
WANF0-14,
HIF 0-14
/Fkskskskeskekseskesokokoksoksokskskeskeskeksoksoksoksoksokskskeksoksoksoksoksoksoksskekskeksoksoksk
Function: network timer
Description: & I &0 Wi IG5 R o 2455 ) ds K PR I TF) i ) B

0 244 o 2 el R 5 TS 751 A v

Parameters: none.
Returns: JG.
Side Effects: L.
seksfokefokeokekskeiskeiskeiekekeoksoksoksoksoksoksoksiokeeoksoksoksoksoksoksokeiokokeksoksoksoksokskokekok /

void network timer (void) interrupt 1 {

TRO=0; // A IbsE I A
if (delay wait) { /) e R K W4 58 I AE S A
delay wait=0; // IEBRPHIE MR &AL
trans restart(); /] EOFITIGR K%
}
network busy=0; /] SN
check_status() ; /] TR RIETH B

}

[kl okl ookskeiolkskokoioksiokskdotolokskok

Function: trans restart

Description: FFfi ARIE M IX H I E . sl S IER,
EETREMEERN N /OSSR ET T

Parameters: L.

Returns: G.

Side Effects: .

okl okl okl lokkskokakotoksiokstaotolokok /

void trans restart (void) {

SBUF=trans_buf[0]; /] AN
last_out=trans_buf[0]; /) ARAT S AE R g
trans ctr=0; /) P FREMFR S AN

trans chksum=trans buf[0]; // W EKEFTT
}

FFANE NSBUF I 7 B B AP AL — AN I kb, 2272 A B0 BT s Rz e 21 1) B0Hs
AL o T Sl B Mk A (R 5 FISBUR HR IR B8 SR, st A Eidis At rp BB 7 )i, 3%
AN R BE LA — v I TR) P B R IRV B e T TR AR B A a6 RIS rh W () A0 o
FF 0-15
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/xEERRkkkkkkkkk kRl ko
Function: ser xmit
Description: AbPRHERAT A LT
Parameters: .
Returns: JG.
Side Effects: L.
skl kR kkokookok ko k& /
void ser xmit(void) {
trans_ctr++; // B R E
/] B AR Rk e e
if (trans ctr < trans size) {
/] B Ja ROEA R N
if (trans ctr==trans size-1)) {
SBUF=trans_chksum;
last out=trans chksum;
} else {
Ay, & S=Ti/=2xt]
SBUF=trans_buf[trans ctr];
last_out=trans buf[trans ctr];
// SRR

trans_chksum+=trans buf[trans ctr];

[kl okt olkkskoiokskskdodolokokok
Function: ser recv

Description: 4ZRGINFFHAI600IN, b A AT HMCH .

Parameters: JG.

Returns: JG.

Side Effects: .

okl ok ookl ok ookskktokkkokoolokiokskdodolokok /

void ser recv(void) {

unsigned char c¢, temp;

¢=SBUF;
if (THO > NET DELAY HI)
TRO=0; // WCE FEIR I ]

THO=NET DELAY HI;
TLO=NET DELAY LO;
TRO=1;

if (transmitting) f{ /) WIHIRANTT SRR R I%
// A ..
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if (c!=last out) { /) AT AL RS NSBUF
/] BT
trans hold(); /] A—FE—— gtk R A A R
}
} else |

switch (recv state) {

e /] Gy BT AN
}

}

}

/Hfkskseooliskookski ook oliskskkokiskskiookskoiokksksko okl otolokskok
Function: trans hold
Description: W E —ANFEHLMZEFE 2B 2. Oms$]11. 76ms
Parameters: JG.
Returns: Jt.
Side Effects: .
skl olikkkokskkokkskoklkskoksokskgotokolok /
void trans hold(void) {
unsigned int holdoff;

trans chksum=trans ctr=0; /) BALRIETHEES
holdoff=(unsigned int) rand(); // 53|

holdoff/=3; // AEBEHL A A 5 2 )3
holdof f+=TWO_MS; /7 SIS H B DRAE I 2ms
holdoff=(0xFFFF-holdoff)+1; [/ A

TRO=0; /) B BER G

TLO=(unsigned char) (holdoff & O0xOOFF) ;

THO=(unsigned char) (holdoff / 256);

delay wait=1; /[ R SR ) 2 rh 58
/) AT AR

TRO=1;

ATELE S, AEBAOEH WA BAT 242240, T RIAFIBE T2 last_out WAZN
BN BJE HASBURIKIE . 4E, XM T AN g P EA ST O, WERA IR
i, e LR 24 iR

CSMA R 2545 i (F HL e A AR G Al Hh A ACHEARAR o 2% FRAR IR (R VB4 2 i
B T3 = AN RN, BRI, BRI AR, R R S
RS Bt 4k A i AR R B el — R T LA A

XA T LRI HI805 15 I 35 BEAT W 2 AR TV o IR LS IFA I ME— ¥ JLRP 75
BPR AR 28 2 50 T B AT AT 45 S, T A B 3L e 4548 .
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FNE THRmIFFERE

1 BCR AT BiKei | CIKED

MR e A S B, CAAE RIS A 18051 LI, BRAEILT-8051 (R AL it
ITHRAR, M2 f76Keil CIFR T H, XIHEEH 225, KI48051FIKeil CAHZ A HILIRE
k. I RCARS L iKeil CACRY AR B TAE, RC51gmiFEas 584
FFCE T IIANSThR#E . HZARIACH s AN AR JEANST(R)E ), B FH C5 19w B A8 1EAT 4 1R 35t
WA n)

MIFAEREAT ARSI Ay, DS R LA ). 7 B 1 A% f RS &5 0 . 1% 08 45 718051
FIEAT . MRS BRI, AR A R A RS 8 7] 35 805 L1 A 7 1) AT o

WU AR P ARRS AR 2 AR S e bl as B0, At A e ol 3 — S ek ] LA AR
PIARHE o B — pi NI A IS AL 805 LI AL Tz il 4, I AT A7 A% 5 R 76 25 A7 Mt
0 P42 T LES AL IV Bl N o X IS e AR Sy s 76 A7 T AR o W s B R A AR o, IR 8 X IX A
Pz Sk, i bdatask A E .

PR R — REFRE A . IXAESE AR R, (HEAE A, R S R E
) N 4 B A 7 e — A DX IR N 2 B2, I A AR 110 K FEE R A R FRA T 1R B[] 52 4
DHRRIAD o Gnias o A X SRR B I AR S S B G 3 g AR

—H OSSR T AT EIA SR, BB IR A A 4 H), A TS 8 g v iy
MRS FET, HPLewy R BOR IR o M@ T HWIRS T 2 5, e TR RIEE:,
TERAR W T S oA Z2 F vh W P ) R B AR5 AR R o X R AR AT AR i i WA S8 AR 2
BELEME DRI . X LEHR o AT e AL B 328 VA FH 5l e &5 M 78 [ — B TR g i A 2 k. i
80514514, COLLmTFEASANE F Bl A1 AN T8 ik 5 1) ] P S 2 Ak B 4 328 A R 22 0 1 o
WHRARAE (1 A5 80x86 X FE 1 AL BE RS, 7k BE A RS T REW FH G A AR M. i &5, (2
8051 [P HEAR T IR AT IX A K, X T AR Le b Ziish - U FH R D e el 45, o] LAFEABAT) e UG A
PRIEL . X CH 12 PRI A F — 2 (R HERR 2 A N, — MBS AR, X2 o A A7 A AE K Ak
BREFIA], DA /D A OB ' reent rant s

AR G = R S A FEGE . A, SRS RN 2
AW T, HSEPR EEIATIRE. B, A R AR T AR ORI T 1 TSR
{HIX P T W B 152 R TR — N L Se 2, BRIGAE [R]— B TR BB AT — N R TR &S R 7, 7E
PAT BT IR S5 R B R AN S R G rh W B e i, DRI A . — PR
HWTTE RN HB IR 22, XA S AR AR . 0TI, 3R
PRI A 4R R

M LT I SR, REEE BT AN A X T . IR ZCREF A,
YAATT T B SN Y B HHE AT SRR I, A A B —ANRE, RS R AN P P
HATHAE . KPP ITIEAECS LR 3ARIE Y, {H B i8R CBYTE, CWORD, XBYTE, XWORD, DBYTE,
DWORD, POBYTE, PWORD iX4&Hjabsacc. hi& 41 % X, eI AN A7 6 X B kAR — A
(char, int, long) WAL, (FREFHERA AT ENE. 540, W RARIBECE L5 A SURRIR,
AN e T8 A FMOVIXON A8 A7t DX 30 AT Stk A mT DT B o 'S 2 e SR IE M i) -4k 77 =K

W ARBACHE DLET B2 1% Archimedes B Avoce t IXFE 4 PR, PR IIHE 4l 7
iKeilTET . B E i85 L% bdata, variables, reentrant B 0 A4k T i
TTAEAR A IX LR AE o Ak J5 AR R % 78 70 R Ke 1 1 SCREIIX S8 D fie . FG &4tt—A i H
MArchimedesH i FHC51, 45 HWAH Y44 T CODERIXDATAZS [f], iy H.380 Bt K e 77,
DL FAGAM P A0 R N oK. WX T AT LUE Y, an A A3 4 (0%, CH LA S
A LLERSR S AR
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2 EC oK ABEE I BiKe i 1L 4RIKHT

FEI G AR e peKe 1 LI m AR B R R A R IR 2, B8 — U B 4 FiKei 1
BN A G, IXFERIKeil CIEHE R R . WRFR P& HCR gt M 'S
), 53250 =% T ORI g & i FE IR AUA o

BARDAEAE HIKe i 1HEAT SIS I AL 2] 1o 5. Sz b, W — G 28] 1) ) 5302 B M Avocet
TG P FE AL I R L P PCONZFAZ 2 105 Yo SRR EAvoceti g K T, "B A 767 FLE 0
FIA8051Z Hif =411, 752 FPCONT ik B #2258 X o

3 [£A"using" X §2F

PRIV AZICAF8051 R AL AR AN P A7 2R AL, FRAL A 8N A7 A745 « 1X 3247 153 T-DATA
XK E . B TAASAMA — 515 (N0EI3). PSW SFRHHRSOFIRS L1 ERIAE
S0, EPEATAERSA0. ATT LLAERSOMIRS LM, R DU FAE s P 4. =
TP T AE T W IR S AR 7 A A A AR AL ) . LR T A8 using MU FH us 1 ng 126 T
B A g A R AL AL, 2448 T using B IN, ZFA7R AN I ANHERR, X HLIRAT
B WA R X — R

B CREERM, IR SRR R R T AT AR AL, AE R TR A B AT DA A 32 AN R A R
Wl N TR, EAERTH R IR e — A4l B L FIA]
GRAARDD KA I BRIN B A7 284100 AR BT OIL 26 2 ok O T v T AR 45 1 s A6 FH 25 A7 8 2110, Hp b
P52 g LI v W7 AR 45 R A T P A2 20 20 AT 40k v 7 IR 45 R 8 P 1R B B T8 4 204
FFIV AR R () A A, B I iR A NOAREGS, A2 ANSZ X i 75 A7 2H () 5 1 o
NTENARKE UL T ok TSRIEFR 75 A7 2 4L SE AR Bt 7 v

FiF 0-1
void main(void) {
IP=0x11; // ERAT R RS o 01
// gk
1E=0x97; // AEREHAT T, AT

// FEREROFNAR 70

init system();

for (;;) {
PCON=0x81 ; /) BENA R
}
}

void serial intr(void) interrupt 4 using 2 {
// AT R A A SE
/) AT AR 412
if (_testbit_(RI)) {
recv _fsa();
1
if (_testbit_(TT)) {
xmit fsa();
1
1
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void recv_fsa(void) using 2 { // recv_fsa WAZ5fd FAN 4T A bt
/) AR BT Arasdl, D B AT ik
// BRAE

1

void xmit fsa(void) using 2 { // xmit fsa DAZ0fd AN R 4T A b
/) TRIRERI B Ar AR dl, A B AT A
// BRAE

1

void intr 0(void) interrupt 0 using 2 {
// ER W g — A
/] FiAEARH2
handle io();

}

void handle io(void) using 2 { // WeAdi FHIRB2 (4 v 0Ke IR 45 R 1 T
// WZ5Ad FHRB2
}

void timer 0(void) interrupt 1 using 1 {
/) ARG R Wy — A H]
/] Ffrasdl

}

void intr 1(void) interrupt 2 using 1 {
/) ARG R W — A H]
// TRl

}

ISRAN ISR HI BRE AL I [R]— AN Z5 A7 dn o ATART B R P H 11 D e ek O 75 2246
WAL, NCh12 HE M A A3 210, N XA 5 g7 MR IR, 2 SOFARE X
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Diedau - pumcubion lewal

rmalr
wit system
IntetTURt poty lewval
TirreHr_Q intr_1
Imtrrm prnnky leeal 4
ganal inkr ntr
rac_frA xrlt_fea handlg_ia

01 fij £ FH A
1R 2 SEIN I Pl AR S8 (R P F AME OIS RE ST . A LR bR T BRI A, iE
WA W0 R AR o s T B R S 2 e BT P R I A

HZ 0-2
void main(void) {
[P=0x11; [/ BAT AN K0
/] ek
IE=0x97; // AEfEERAT TR W, AMER T

[/ REIS F0rH AN AR EE - 0

init system();

display Q) ; /) IR IE A

// B
for (;;) {
PCON=0x81; /] BN AR
}
}

void serial intr(void) interrupt 4 using 2{
// BT WA e
// T A A as 42
if (_testbit (RI)) f{
recv_fsa();
1
if (_testbit (TT)) {
xmit fsa();
}
1

void recv fsa(void) using 2 { // recv_ fsa WAZ0# FHATHRAT A i
[/ R 25 A7 2, RN B AT R IRy
// B

display () ; /) RIS N
/] ORE
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}

void xmit fsa(void) using 2 {

// xmit_fsa AU FITER AT AR KT

/) FIRER) 2 AEasdl, PO AT R T
/) KA

}

void intr 0(void) interrupt 0 using 2 {

// e
/] FAFRRl 2

handle io();

}

void handle io(void) using 2 { //

WAl IRB2 ) Hh W F o T

// WhZifd HIRB2

}

void timer 0(void) interrupt 1 using 1 {

display () ;
}

void intr 1(void) interrupt 2 using 1 {

}
void display(void) {

}

/) ARPWILES - A
/] w1

/) SRR E A A
// ISRl R

[/ AR b W — A
/] B 1

display B S0 8051 i 4 AT . 3 BEvk 5 di splay B 50T 52 Yl display
BRI R TR T . S A T T B T ) LR A AL, IR 2 (A 240 %5
AT ATHE . BRIARE 2506 54 ] 254 41 0240 6] BT sp Ly BRBGIEAT 4 o 335
VKA A R T RO RTRMAN 25 A2 8 hE Ik, TR AR LIk, 7RI, 454

FH 7€ I 45 0 40 1 411:00....07

KB ) B s A T, G T T IR S AR R d i splay BR BRI, IS ] 25 A7 2R ZH 01
A EE SR . Wi di splay BB B — AN TP IRSS R P, IBIR U6, LB
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i ORI P T R 45 R A T [RIRE IR B A 2 AL AT B T o AHAEXANE 7 oh, eI 2 v
BRI T o

ZA W R display & BRI A%, B o A IE RS 7 AR A5 B, XS TAT R B LA
JE TR, H AT, WA iR RS A B B AE A AL O . YRR L gm B AT Y
HELEA I FFfrandl, A FAEA 200, Tl 0T display ek 20l H 2 P4 il 415 2 NOAREGS
KOS o X I G B A 7 AR AR K RO RT R 25 A7 s 34T ik, AN S 4 xt Hhhik
displayDJRE B ECA S AN, FEAMETIRIIN L —2% NOAREGS ZwiF$ia4, e a7 el 2L
AU, (SR TH 9 TR AREGS Fuv/F SCfFHh 3L & s 8% OO LI BRIAMB EAT 4 126
#tpragma NOAREGS
void display (void) {
}
#pragma AREGS

Ciefaut axacutdoT leval

main

InIL_systarm dlspday
It priceiby leesl 10
tirmer_i irtr_1
dlsplay
IreTIpE prary 1gae 1
earigl_intr imtr_0
regy_fag il g2 hendle i

digpisy
K02 2 55 rh 2 T Ak A

WAEIEAT 535 — A ThRE. Bk displayffi /LA R R AR B Se e I T . COLREAE s
Giikke T X L AR B A A (A] o ARG TEAR AL I S5 IR, X LS R AT e A AR B, Bl
TATA o SIRIMANE AT I A AT AR E, A5 O FH A AL H ] — A7 = ) o 3 KA 8051
BA 15:80x86 E680xOHER MBI I D Re MR o — BB IL T, XAAT 4 e, (H 2438 51 H]
BT FH PR N BRI, K AN T a1 HH BRI AR R

e e I ZR 0 W AT I H display R, 72 B AT R Th &K A2 T — AN R AT h
Wr, i Trecv fsa pREL, Mk X A2 displaypRiE. display KB AT 8 )5,
JRTR AR B MER SR T o RN ARSI D, IS Sefd H 25 A 2% AR AN SRR, i
L A AT A A A R o T o BT IR SR AT e R n, IR B E
I 25 T IR S5 R 7, XN IE A T-display 2 7 M Ak f b o B A7 e B A7 B b 1Y) SRl
BHEAMOLRET

N T RPRIEA ), Keil C51ARVRE & display BRECE SUBRTF AN BRI, g a5
N AR . B I A BRSSO e I RIS AR R 0 IO A A e ]
Pz M B UE Xdisplay B%.
#ipragma NOAREGS

void display (void) reentrant {
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}
#tpragma AREGS

WRE T HNBREL, FE R Al e ) RPAT I () A 2 8, PRl SR A ] o Bt
AL, IR RN BRI 53 8 2 (PSRRI o ASEADLRR 2 1) 1 DR /N Al o i T ] — IR ) Py
P AR B IRECKGE o COLRTEARK I E Pt U A RN BBt AT (i
XDATAFRJOFFFFH)  JF4A [ R AR B R e (R o BCAERE P A7 Al DX R AR D o 2 kg 1 42
PRIFEF R, NAZATAIEE M5 U SCPE, B A L 08 0 AR 23 1]

4 IZEHIEEEESRE
AIREH XA OL, PUORCO LA BRI HERR, SRR 2 AN U FH AR vh i F D fie oRi
. FHFHRET .
H% 0-3
void main(void) {
1P=0x00; // A WA AR IR AR 26 2%

init system();

display (0) ;

TE=0x8A; // RS I 850 R W RN AR H B0
for (;;) {
PCON=0x81; /] HENZE AR
}
}

void timer 0(void) interrupt 1 using 1 {
/) AR b — AT
// Al

display (1) ;
}

void intr 1(void) interrupt 2 using 1 {
[/ AR P W — A
// Fifrasdl

display(2);
}

void display(unsigned char x) {

}

Pk b B display Bk 1 4 ERRBOR TSN, JERGE N S0 A SN R b LR, 72T
o, EEEAR .
% WARNING 15: MULTIPLE CALL TO SEGMENT
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SEGMENT: ?PR?_DISPLAY?INTEXAM
CALLER1: ?PR?TIMER _O?INTEXAM
CALLERZ: ?PR?INTR_1?INTEXAM

dk WARNING 15: MULTIPLE CALL TO SEGMENT

SEGMENT: ?PR? DISPLAY?INTEXAM

CALLER1: ?PR?INTR 1?INTEXAM

CALLERZ2: ?C CH1STARTUP

RS AR display BRI RT BRI H IR 25 A% b i, T eh IR 55 R Pt A display
BREL, X FECT R RS, —ANE A UE IR0 rh W R AN TR W LA A T display
PRE . AN U R BN R T L2 R A A R . Ard e A Sk S, Rl
displayBA#0E RN BRI EL

SE I AR OFNAMER rp W LA A P ot g, X 2 MAS F8h o, ol A%
e — AN, BREP R IH display RN T g R B, XA EEL, PO Y R
display BRI, WL ATRE. XN E S EBE L 22 XA EEA
W, EOAET BCMTTAE, B0 Y%A 2 F U I R R B A PN BRI B 4 H
B IEEBASNIAERRE T, WA R &, et Aami ik ? X2 TR TAE.

YA DILLE S 5, BRI ? SRR T VAR RSN, AHIX S5 W
A IE BTN N A] 1 A7 H AR e bl . BARIE RS S S — AN T AT SO, (HENE
TR A, KOS AR IEM S T =S AT T, T DA 2

AR ITVE T DABR 2585, — Rl & R IE s AT E 5007, XS AR R AR
A% AR 2 AN D5 ZEIDATAZR (], AHARZS By B 5 — e B B e AT 78 5 o0 i, e
fi 2% R B B S E AR . — ARSI R RS EE R, A SE "4k
s, WM ERIERE AT T . B, MR . (R AARE RIAZ, H
AE A2 1] AR FRY B A P e 98 28 — Mo ik

FATHILE XA e iy 2 HEAT A R I8

L51 example. obj

SARLS IANBAT A Wi 70 b, SR O R HE L "enable variable overlaying”
AT T o

5 MOTVEA RRREL, RS . IRFE R AN D Re TR TR AN AR 2 5 A
B, XFHEAFH AT S 55T, displayR 8 main’, "timer 0, ’intr 1'=3F{H],
PR E AL A P S AR R, — ORI TR R Z I —It, fEIXH, 4b
R LR DR A, e R AR 0 RGEW AR, SH AT, IR R T e B 2R 0 R R i 2
FI. BILS 1AW, AT AT PRI a5 78 20 W 1248 i N T 0 R A AEHH FO"Add i tonal”
HEH

151 example.obj overlay (main ~ display, intr 1 = display)

1R Z AR AE S — OSBRI &S G S SR B 2] 1y 7 v el s
AR BR AT DAV BRX e 545 B IR AT e R IT MBS E R, 2300k, #ifk
FEEATTEBIH R o

5 {FH64K (E(E%) RAM

WERAR 805 L R AR R4, A vl Be A AEH 64K 715 RAM, 1 HAL 22547 1/0
FHEERAE, X T/078 A Mk FTRAMM - T S o wT A A i 1 L) 5 | B o B A A 1 5
ffEBRAAAERAM. R IHI &AM 1o
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L ats -
R aige B
a4
c ‘-:.'g J IrpiL L |—
¥
2 48 — o
B3R V7 G2
74134 Ta541

&0-3 RAMFHL/0HE S

BONTRAMERAE I, JGHEP0. L& Ry, AR5 AT F4ik. 48051 & A7, PO. LV 1%A )
fHRERAM . 4 AR A I R0 T/028 A Tk, R ZEHEP L. O A% BERAMIT- A7 fi M - it
s, winl DA gs Sk 7.

RAFIEFHATH, RAMBE AT RE. QISR EEX AT/ OB AR AT BRI, P —ANREIR D) g
ARREAMRAM, Ik A SRAMAR AN B, SR SRS, PR RERAM, BRPF4RSEIE RIS
iTo HHATT/OEAE I Dy RE R B2 2004 . XA T REE I N HRAMAL 5 50, AN 77 EAf RE 4
TBRAM,

HIF 0-4
#include <regbl.h>
#include <absacc. h>

sbit SRAM_ON = P1°0;

/*****************************************************************
IhfE: output
FHIK - A9 E XDATAHLHE 5 AN E 85
Z¥ . ik - unsigned int. EE AEIRE L
Hlls - unsigned char. CRAFHT 250 H I EdE
REl: e
TR . AMERAMB A RE, X AR R AR BT, DRI b T R 40T I 4
*****************************************************************/

void output (unsigned int address, unsigned char value) {

EA=0; // BRI
SRAM ON=0; // EEREANTRAM
XBYTE[address]=value; // i3
SRAM ON=1; // fHHERAM
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FA=1; // ALRE T
}

J R e
DhEe: input

filiid . AXDATAHREH 52 A HH

ZH. Hublk - unsigned int. EREECHE AL

R[] S H .

BRI EI . AMTRAMBE ZERE, XIS ANGER A . DRI H B SR 4038 1 e
ksl kR koK /
unsigned char input(unsigned int address) {

unsigned char data value;

EA=0; // BRI
SRAM_ON=0; // ZEGERAM
value=XBYTE [address]; // i NE¥
SRAM ON=1; // fHiHERAM
EA=1; // SV

return value;

}

AR BE A BERAMP X A E & v LAy 2, (IR IRAMAE I 64K, 75K 2 2015 0L T 64K RAM
XF8051 RANK UL VAL T o AL G S B HE (1 B A BAF A K R i g, i s 22
[IRAMP] R AN 1E64K T o AT SERAMIF Rk Mo ik 28 2 BIP1 I 8k 74HC373 F,  FBAE Rk BT 75
PIRAMUT T o IXAMEIF 1, SE0TURZ RHERAERE, A 8 v i AR BT RGP X 1/0
SAFIOERAE—FE. RAMUTTHIOF SRAZ i fE i, AR S50, 1F N R4ikkss. L e MRAMTT
ARG AR, SR, MR w5 . KRR ILE0-4, FIwy
ANEIRSEPL. LFIPL. 2FH kA k256K RAMEK) v A7 Hb ik 2%

_| 2k SRAM
I

Il | —
21 ¥ —141
GIE VT 2
T4124 74541

Kl0-4 JI3-HERAM
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AT DS BRI T/OB AR S0 T IR T P oE ) — A . PR —d, REBCARPIR
AEPL OKHE, LMIHERAM, P1. IHIPL. 2 A IERRAM T 10, 1R AEHbhE B4 Fiin T
K, A LA Ak B Um0, AN AIEE, a1 SRXDATA A5 45 f EE7E G 12 1)
BHERILGA, T ZELE startup. a5l I AARIGIE 2P, LRIPL. 2.

Ir1) LB RAMG 17 5 AN B304 5RO S O A2 AP 7 e AT — /N I EBRAMZZ X, 3X
S G T LTI R) A (R I, A IRV E (R I I, (EOE Y — 5 1 N EERAMAE 1], T
HAFRAL S e KA B A NP . RAMUT T S-hE B 1E (4GRS W31 2205,

F# 0-5
#include <regbl. h>
#tinclude <absacc. h>

sbit SRAM_ON = P1°0;

unsigned char data xfer buf[32];

[ Fkxtskkskokkskokkskokksk kR kksk okl okkskokskskoksksk ok ko ksksk skl skl ok ok ok
e page out
Rk . 145 2 XDATAREHE S5 N 4
Z4: #Hhblk - unsigned int. ZdES AHHE
Ti — unsigned char. %] HIRAMIL
$ & - unsigned char. B ARIFHE
R G
BRI EIA - IR RAMAE R, DRI SR v/F A AE v
Hh BT 2R SRR N R
seskskokkskokkskokkskskksk ksl okksk okl okskskokksksoksksk ksl okl okl okl ook /
void page out (unsigned int address, unsigned char page,
unsigned char num) {
unsigned char data 1i;
unsigned int data mem ptr; // B shIeEFKIATEIEEE N

mem ptr=address;

num&=0x1F ; /] R AHCN 32
page&=0x03; // VLT A0, .3
page<<=1;

page |=0x01: // ANTRAMAE RE
FA=0; // RH T W
Pl=page; // EREH U

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

XBYTE[mem ptrl=xfer buflil; // Im¥gcHiitB ANEIE

mem ptr++;

}

P1=1; // PO
FA=1; // ALRET T
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/sstksksokoksokskoksokskokokskoksksokskskskokskoksksokksokokskoksksoksksok kool sk ok ok
Djfig: page in
FEIR - T RAMGL [H] (/) b1l b 15 B Kot
ZH . ik - unsigned int. ERECEE I HLRE
VUl — unsigned char. ] F) A
HE - unsigned char. BICEAN 114
S (K
DU . AMESRAMAERE, PRI FovR A/l i,

Hh BT 2R SRR IN R
sksksoksoksokoksokskokksokskokokskoksksokkskskoksksoksksok sk oksksoksksoksksokkskokokokdokakk /
void page input (unsigned int address, unsigned char page,

unsigned char num) {
unsigned char data 1i;
unsigned int data mem ptr; // iBidAshIgEFKIATEIEEE N

mem ptr=address;

num&=0x1F; // BRI R 75 o 32
page&=0x03; // GUIEFEMO. . 3
page<<=1;

page |=0x01: // fEREAMHBRAM

FA=0; // RH P W
Pl=page; // TUHIEFE

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

xfer buf[i]=XBYTE[mem ptr]; // #ZEUF—/NHbhtZdRE

mem ptr++;
1
P1=1; // JEFEVLIHIO
EA=1; // AfREH K

}

XHELKH T FEaAr Emem ptr'e for G AE BRI, T4 J5 7= A A A 4
AN HIHEAE A AEXDATARX Y, A 738 G 0 XDATAX HEAT -1k, SUZEDATAIX 75 Bl Jaj 45 A% ok {4
bt

T D) REAEAR 2 L N EOE AT . — SRR D AT e BT 1R CO LR B BN R
Pt —EAA G X EEDIRE, W'memepy’s WML H 45 £ REXTRAM UL [HH#E4T F-HE U8, nTdm'S
H— R R D REAR L B 2. Keil CHOME FHFREHEL &30, AT 1 7otk
— AMNERE T E SRR A ] AR RN, R e L EI5.
XFE, AT AR BLAE, 9T ak s AR XDATAX I, BT R R s da gt
P45 IEIRAMGL [f7 o X A7 5. (1) ST A508 B0 262 ek ORI LT AR AR o AT TR IX FL 25 Y mempey”
IACHS, RIS IR 294S « "page mempey’ A BHAITT o

void *page memcpy (void *dest, void *source, int num) ;

P T EAE G AT U0, BT DURE SRS, IR0 KA A .
Y3 0-6

?PR?PAGE_MEMCPY?PAGE 10  SEGMENT CODE
?XD?PAGE_MEMCPY?PAGE 10  SEGMENT XDATA OVERLAYABLE
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PUBLIC __page_memcpy, ? page memcpy?BYTE
RSEG ?XD?PAGE_MEMCPY?PAGE 10

? page memcpy?BYTE:

dest: DS

src: DS

num: DS

s skekekskekekekskskekokekskekokokskekokskeskokekskekokokekekokskskkokskekotokskkokokskokokokekokokskekokokskkokokskkokokskokek ok
. DIfE: page memcpy
s FIR s MUEFRET D AE A bk DL BRI H ISR E R i ik Ak
; FeiFxdatal} FREH I A B IG5 1Y 1) A R g RAMT T
; 28 BHI— PERERAMTL [ W A FR A, EIER1. . R3MEIE. R IHEE DGR

(1) H itk

Pri— PERERAMGL I ()38 FHFR B, i AR %5 DUE (T 4 b ik

; ¥&E - unsigned integer. FRIHHE DIAFATEL
-4 (51 O E <9 5K
A v
s skekeskekekekekskekokekskekokokskekokokskokekskekokokekekokokskkokskekotokskkotokskkokokskokekekekokokekkokokekkokokskokek ek
RSEG ?PR?PAGE_MEMCPY?PAGE_ 10
_page_memcpy: PUSH 07 s IRAE T AR A

PUSH 06

PUSH 02

PUSH 01

PUSH 00

PUSH ACC

PUSH B

MOV DPTR, #? page memcpy?BYTE+6

MOVX A, @DPTR i E 2 IE SE

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 ;A H fEE
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 —AMJE 1y
LCALL PUTDEST : BN F /74

MOV A, 07 ; num—
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 }
JMP L1
GTFO: POP B ; WKSLPITA A7
POP ACC
POP 00
POP 01
POP 02
POP 06
POP 07
RET

s skekekskekekekskskekokokekekskokekekokokekokokskekokokekekokskekkokskekokokskkokokeskokokokekokoskekekokokekkokokekokokokekokok sk
. IhfiE: GETSRC

s IR DURFRER BT i bk s NEH, FREE N1

; IR (R B A AR

. S8 &

;R[] AR A

;SR

s skekekskekekekskekekokokekekskokekekokokekokokskekekokekeskokskekkokekekokokskkokokeskokokokekkskekekokokekkokokekokokokekok ok sk

GETSRC: MOV DPTR, #9 page memcpy?BYTE+3
MOVX A, @DPTR s A BNV e
MOV B, A o ARAT
DEC A : scale selector to 0..4
ANL A, #O0OFH ;B ZSRAMTT T
MOV DPTR, #SEL_TABLE1
RL A
JVP @A+DPTR s Ak SRR
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SEL TABLE1: AJMP SEL IDATA1 ; idata
AJMP SEL XDATA1 ; xdata
AJMP SEL PDATA1 ; pdata
AJMP SEL DATA1 ; data or bdata
AJMP SEL_CODE1 ; code
SEL_PDATAL: MOV 00, #00 ; XtF pdata, HuhESkFEY
 WEA 00
MOV DPTR, #? page memcpy?BYTE+5
JMP L2

SEL XDATA1: MOV DPTR, #? page memcpy?BYTE+4

MOVX A, @DPTR s BRAMLHE
MOV 00, A
INC DPTR
L2: MOVX A, @DPTR
MOV DPH, 00 : set DPTR to XDATA address
MOV DPL, A
MOV A, B ;15 3 RAMT T Hb ik
ANL A, #OFOH
SWAP A
RL A
ORL A, #01H
MOV P1, A ; EFERAMGLIf
MOVX A, @PTR DN
MOV 01, A ; ORAE
MOV P1, #O1H . Pk RAM page
INC DPTR
MOV 00, DPL
MOV A, DPH
s ARAEB P HhE

MOV DPTR, #? page memcpy?BYTE+4

MOVX @DPTR, A

INC DPTR

MOV A, 00

MOVX @DPTR, A

MOV A, 01 s AR [E AT AT
RET

SEL CODE1: MOV DPTR, #? page memcpy?BYTE+4

MOVX A, @DPTR o s R
MOV 00, A
INC DPTR

MOVX A, @DPTR
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MOV DPH, 00 . 24 Er bl v & DPTR
MOV DPL, A

CLR A

MOVC A, @A+DPTR RN TET
MOV 01, A

INC DPTR ; FREF N
MOV 00, DPL

MOV A, DPH

MOV DPTR, #? page memcpy?BYTE+4

MOVX @DPTR, A ; DRAEIRET
INC DPTR

MOV A, 00

MOVX @PTR, A

MOV A, 01 COIR[E A
RET

SEL IDATAL:
SEL _DATA1: MOV DPTR, #? page memcpy?BYTE+5
MOVX A, @DPTR Y G Bk
MOV 00, A
MOV A, @RO
INC RO ; FREF N
XCH A, 00
MOVX @PTR, A » RAFTRET
XCH A, 00 A
RET

s skekekekekekekskskekokokekekskokekekokokekokokskekekokekekokskekkokskekokokskkokokeskokokokekkskekekokokekkokokekokokokekokok sk
; Thfg: PUTDEST

IR CBAT RSN H BRRER AR 1) 1R

; SR JEHRER L

; 4 L.

S =4 51 H o

;ST RE N < .

s skekekekekekekskekekokokekekoskokekekokokekokskekekokokekekokskekekokokekokokskekokokskekokokekkokekekokskekskokokekkokokekokokok

PUTDEST : MOV 02, A s DR S R AR
MOV DPTR, #? page memcpy?BYTE
MOVX A, @PTR ;IS H AR R 2y
MOV B, A ; IRAFRI Y
DEC A
ANL A, #0OFH
MOV DPTR, #SEL TABLE2
RL A
JMP @A+DPTR ; RIERE
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SEL TABLEZ2: AJMP SEL IDATA2 ; idata

AJMP SEL XDATA2 ; xdata

AJMP SEL_PDATA2 ; pdata

AJMP SEL DATA2 ; data or bdata

AJMP SEL_CODEZ2 ; code
SEL_PDATA2: MOV 00, #00 ; AfpdatalX Hikl

; WATEANO
MOV DPTR, #? page memcpy?BYTE+2
JMP L4

SEL XDATA2: MOV DPTR, #? page memcpy?BYTE+1

MOVX A, @DPTR s BRAMLHE
MOV 00, A
INC DPTR
L4: MOVX A, @PTR
MOV DPH, 00 o BEEDPTR A A bk
MOV DPL, A
MOV A, B ;IS RAMBLfI
ANL A, #OFOH
SWAP A
RL A
ORL A, #01H
MOV P1, A o JEPERAM I
MOV A, 02
MOVX @DPTR, A Tl R e
MOV 01, A ; IRAF
MOV P1, #O01H ;PR RAMGL [f
INC DPTR ; FREHImM
MOV 00, DPL
MOV A, DPH
s ORAE BT L

MOV DPTR, #? page memcpy?BYTE+1
MOVX @DPTR, A

INC DPTR

MOV A, 00

MOVX @DPTR, A

RET

SEL CODE2:  RET ; AfEE ANCODEX

SEL IDATA2:
SEL DATAZ: MOV DPTR, #? page memcpy?BYTE+2
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MOVX A, @PTR AN
MOV 00, A
MOV @RO, 02
INC RO SFRERINL
XCH A, 00
MOVX @PTR, A A ek
RET
END
2028 LB I AR, LT B s ot SRR s AT L T . BL BT A, e
(AE A IX R E Th g R BB v IR I 4 5 oK

6 3 FH64KLL_ERY{KADZS (8]

1550 52 2% 8051 #5 hil R Gy, FRA IR KRS B 45 ) R XD In s i AN oK, T AT AR
B P P A R T PR 8 o 24 AR P K B i 64K I, ) U AR 1R 2R T o RoBs T Il JLAN ik
¥,

AN RPN DI RE b, XA RES RS ST . S AR R T
AR FPARHT S st 2 TR0 A7 IR A QL , (U BB R A FG R Sl 6 IR 4 L ARkt T 1
Rl o XA IEBER AT EA LKA Z . oA E w24, B, o
SCRERARH 23 [0 [ 2 1) 8 o 3K RO T 9T SRR 1) AP R B 16 F R T R R
FEMIERE . fm— DR FEl R e — SRR IF 1 i 2R 45 R EPROMIVI B B, A2 i
164K, fRATRESs =R BEE, R 80515 K1) -1k YE [ A 64KIEF 2 ANFHAH.Ly, Kei 142 HE1 1)
e A0 AT 118051 -1k (14 QA 4% [H] 18 21 1MB..

i FHKei 1(¥BL51, w] it FH ZALLT i THIRAM BT [T 541k (1) 5 R 38 AR A% 2% 4] .- EPROMAE: 43
T, AT R /INRIAE BT R 3EA T B A 1 7 SR AR P R o 3 il A — AN SR 23 ]
XA 2 ) S A B R AT AT AR e 0 - hE A o XA DI C i P T 170 &, P IR I B R B
(] e ] FC B EPROM UL T R RR 450, CH LR RR AR, DL THI ) Sk e (1) AR AE R e 22 AN L T AR A
R PR APPSR A ), — A BB EPROM, 2 E R L (1) I #R A
A FEARAD o Bt LU ) 58 —Rh g, DR A IR T DA K B FSE ) FH T 1)
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[rpul —

L e——Ta ¥ =
74135 T4541
K0-5 5 5-hEEPROM

AR — 20K 2 3L I, AT 55 —Fprvds,  WAE 4TS A 44K ) mf FHACRS X
WIRAE T S —Fh v, W5 2E—AN32K I EPROM, X FEAREE BT AT AR AD X e K H AT 32K

FEEPROM (1) b 1 2 BRAY B i 14 425 2P L 1 s AR Bl A7 2 10 5 1 b, D7 v FIRAMDE [f -3k —
FE, WE 057~ IX LA 1 8N 64K 715 [FJEPROM,  fil /&512K 715 (IJEPROM. AT T 1
() — PR & AN K A IREPROMIT 4 b JUAR M- 223k AT T

A5 F B G I RR AR A7 A 2 AR TR B 1) AR DAEE —FEgm B 3 1F, IR R EEAR G 1 T
REMCAE — AN SO, IXRE 22 1 2 2 3 3% 2 1) IR 3t vl ASEABA T AE [R] —/NCODE T i+, X
FELERR P AT I Rt b o] LIRS0 DT i D4 . DT D4 (R B R/, AR BRI e AT 45 1
IR . BRibZ Ab, AR b s s A, AR T S R A A — AN S
X FERT LAk > AL RN, A A3 T A 2 (AR A ]

WAL R I Dl g R BOEAT 43 2808 2 Bl 1R 43 BT 7 VR e SN r AR A TP T R R AR o XA
PRI T LA IR S D) BE NAZIRAE — S, DACDANTR ZE R TR Bk o AR5 L S A — AN Bk
BRI RE R AU AL AR AN . W — A DD AR 1R R R — AN SR, XA
P FIIX ZH D RE PR BOUAE [ —ANMRAS TR P o XA ARG ANLE 28 FE X R /N WL 1T kA v 8
ZEATRUST . MRS A RS B, T AT hRe AL AU A . I, BV gk A
A A

SERINAEFEER I A2 5, R EAE 51 BANK. A5 S A5 IR e AR 7T % i,
7 DL TH [ Bk A (1) 77 20 . X EA& o L B3R 0-7.
2R 0-7
$NOCOND DEBUGPUBLICS

: This file is part of the BL51 Banked Linker/Locater package
: Copyright (c) KEIL ELEKTRONIK and Keil Software GmbH 1989-1994

: Version 1.2

selllolelelelelelelolelelolololokskekekk Configuration Section skeksksksksksksksiekkiokkokkokokokokekokokokokokok
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change one — ensure that the proper number of code banks is set

?B_NBANKS EQU 8 ; Define max. Number of Banks *
: *
?B MODE EQU 0 ; 0 for Bank-Switching via 8051 Port *
: : 1 for Bank—Switching via XDATA Port *
: *
IF ?B MODE = 0; *
: *
; if ?BANK?MODE is O define the following values *
: For Bank-Switching via 8051 Port define Port Address / Bits *
?B_PORT EQU Pl ; default is Pl *
change two — set the bank switching LSB

?B_FIRSTBIT EQU 0 ; default is Bit 3 *

ENDIF;

FHE G BIL51 BANK. AS 1SR4 18 J5 77 AR 1 H bR SCPEFIAR IR URARES H AR SO . P
T A A AN FEL5L, T 4&BL51. BL51JEKei 1 HE AL 10 SR 2 88, A] 34T 2 ALY 5L i Al
SN ERAE RS AL B

BLS1 SCHFLS I FH A 4, 3B — L8y 4 v] LUFR & Wi A AR5 DT [ vh 22 HE BRI B,
X AR R AR oy B

IZATBLALIY, SRt —Le S, fBLS1REMS X AR M A BOE R AL VR 2 FHBLS1
[ 55— 4% 315 4 & BANKAREA’, "BANKAREA’ 25 VR BL5 1A A5 0T T8 14 B M hk, 78 A< 481 o >4 0000H-
FFFFH. "COMMON' & 4> 5 1 1% 2 4 T8 46 Tl R R AR B jle N 20 JE X380, FF 45 N 216 > 1L i
. "COMMON' 454 7EBLS 1 M H i Mo ARIEHEAT HI BANKx $5 445 i e A& A0S 5T 1t v 11 )
fig, BOFISEHL, T g4 b )BLE LIEHHAR S .

BL51 COMMON{C ROOT.OBJ}, &
BANKO {BANKO. OBJ}, &
BANK1 {BANK1. OBJ}, &
BANK2 {BANK2. 0BJ}, &
BANK3 {BANK3A. OBJ, BANK3B. OBJ}, &
BANK4 {BANK4. 0BJ}, &
BANK5 {?PR?MYFUNCPMISC, BANK5. OBJ}, &
BANK6 {TABLES. OBJ, BANK6. OBJ}, &
BANK7 {BANK7. OBJ, MISC. OBJ} &
BANKAREA (0000H, OFFFFH)

PR AAE—AN BT RN 2 A, BT e B i — B WA SR IX I R X
BJa— R, RS RA DU PARYE S B R, A e AT El k. W RAR—
M IReBAARRS B PRk, ¢/ A BANKxFR A 28— 240

e s e N B B
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7 48

XFERATFE T Wi FKe i VR AE K TR ARSE R AR IFET o 45 Hh W iR 25 R 43 TiL 7
Trasdl, PR a3 56 T LA R AR I I e g o I8 1T LUK R MRAMFIROMEEA T o
HEIE R R R X LT RE . N RA DK S Bk T AR, X SR AR T L2
E T EE A
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E+E 8051 RYIRHIES

1 4R

AT R st —FE, WO ATRER . ERARIER RS, FREfRG T, &
B SR R S FE N TR 2T AR BRI AR AT ST, RBLEAEME
PICLE U7 T — N ARR I TR o (HRBUAEAT AN D N BRSO 12 1 RENS ff AT R ¢
e, EARMTSRABRITT AR R BEAINIR S, B 4 B A R Gk B2 E
W 5, E R 2 RGOR U B A K o IR EEARORE T AN T 2825 0 5K 85 53 I RR 32
WIT R TH, AP ik T 8051 EAE IR M. AELEZ /T, IRESE T — A
WAz

2 fHARIEMIZEE

FAVANRFY— B, ZAX, Zatl, ATREWEHRE. 2005, 5L10
NIRRT IXMZEAR SO (CIZIE D AR A, i HA w2 O
ERAE AL, ARG T SR —BERIEB LSS . ERAEIR 200N XA IZ R I

TRiE S
RS, SRR L e
LS AR . — 8 LI H— O Tl o
FERORE e AR . MO B P — e o0
AR A 5 3 TR B B K 2 War 0z

AWM. 1RR—EEHEN, 0RR—E
ATEJEH N . RO Z AT TE PR (. 25, .5, . 76%8)., 0-1
Beise, WA ANEEA0RE, TS T3xX AN BEH 8 FH R 0- 141 H IR AR BRI o
TEIXHL, RO AT LU ot —NE ], Bl s (9088 & 11XV il (1) 74 B 4%
T K. TN S, e E T RGP R AR R XAk 1A
R T EMZ AR ER, cold, chilly, mild, warm, hot43 BiXt N E — A AL

00 Cod Cally Mid warn Hrk
aYRYE
LY
5
E n 25 ' 5, Y
& am AT AN A

feo=y "

KI0-1 i EpR %L
MR LA, 90 PANBREL (warm, hot) AT 5, BIL, “EATTHIBORI A R0, i
HE MR B A A i, PT AR FE 00 90 B2 Rllwarm R £ (1) A2 sUIT AR BR 4 0. 25, BT
RORIRE, [EIRE, fEhot 3t P BSR4 1. 00,
e s Bt 2 v AT AR, i i W BR Y, e TEARFS vl LU T8 AR 1K
TR SO DL ROR ) e ek P
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S rigeion Crisp Sed

/_\ er\ ffk

/ \ / E RN
f / \ !

Cuyve

Fl0-2 — LR pk R Y

BN INZIEAR (singletonMicrisp) RALTA/REH, HAu=0, Fau=1. HLRHK
BRI Zeu ] LLOMAT A Cu BRI D o B4 trapezoidal il 2k i il B o] DA 2 i A
singleton, crisp, triangularfh&k. IXFE, AT DU —RiOR i 2 20 DU ORI B E
(trapezoidal, triangular, crispflsingleton). HHMHFPERELIHER S,

O 0 AT B B A T 2 SR R R AR A . — NSO AR 8 el SR ek BRI S ) 45 4 4
Beo AT, —ANBE TR P XU RO 425 1) 2R SR X AR P B s B R T, X
Ja TR R o I AR MR AT B N IR BE SRS K IX A SO S AR A 2R AT EL AL
PABRE &7 A2 FARPIRES, SR R BUH N AT 3 o

R AR AN I U RS 1 03585, AP then 343 o 1 £ 3840 Al AL & 2 /N 444, " then’
TS AN, S NG AB T HAND, OR, NOTIXFEMIIZARHAERE Rt k. 4R,
A LB B ERAE, (X =M W o IR =R I SR U202,

— ARG RIE BN, TS [Cemser | mplementation
W SURTAT A SR o A FE AR A P R ol 2 e [ mate ]
SE, X AR RS . AT LUk AR AR Lo Tt
AL TERZHREM RS, AU R R L,
LA T TP —RE Y. A SRR, %02

L B E AU EE L, A AOBCRT LSRR 28, {5 Q1 B T o S S R A A
AL, BN T 1o 2 IR ORIE fH rh AR B SBEHZ ORI T

TRV (8 RN B e A R ) R R/ o — RRCHIROR R SE RN A L R 15
AR BRI RGN L, (HZRME RS KRS, MU B AR I AE60 LA T
DU RN 22, ZR GEATE L R P o R I TR 0BG o R AN AT AT AT RE AR R AR I 2 AR 4
e, AN RUEE—FERT AR BRI, (HRUIE S R gom e, IX AR 2
HAGRED R LW RAE T .

3 B RGRIGE
— AR RS AR B WNTIAC T BRI . SOBDRIALEE . = F
KA O0-3,

Preprocasting Fuzzy Irfaransa Defuzzification
Przgans ipuls Llaing hezhed Inpuie. Trahalata hoery
Tor use by lhe .| process apchnule n aLkpuis b valuss
PJzZy rule besa the: ke basc ard uzabla by ha
caloulcta cutput valuas AyRtam

K10-3 BRI RS 4
TRALBERY BEIEA TR R AR, XA BRI A N A B, 15 2RO R B0 e Ya A
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MR, SRS HIORI R AT PEAG o SRR B3, B AT T B, A7 — T
VORI AR ST AT — NN U SERERE € I I TR I BEHEA TR, SRR o
SN o

RO AT AL VT R RORI RN, JF Ve A R AT P PR A AT ok 1S
BB . 2 PFA5 2 i e et 5 ROR B0 L . 2 00 0l B O, AR IX
AR A T

BEAS LI AR 25 A A L SR RO B I o VAN B BUAH i R BRI it R RN T RE IR
BN KR A B U RIER R, IS KU RS 7, B AR 90
B, XS N uf 1. 00, P90 S8 A AE AT I A o DAL “ XU Bt vy 7 (VD IE A RE
1. 000 WIRAHT MU Fe L 7 B R0, A ABAEMAZ T 1o (H2 “ XU %
T 7 PR S AN R A X e i s XA A TR RN T At R B
gk,

SRR A ZET BN P P 7 80 0 25 bRt a1 (B AN B i R A I R g i . 1
JUASE T %, BBl SR8 i AR o B IR I P 40 5 Bt PR u i) e KB R o i
AR . T, 45 i Hh e R S

Utow = 0. 00
Umedium = 0. 57
Uhigh = 1. 00

DR A TR A s DA BB gh X A B (B B KAEAAR A Z 5B, (HE, 4L
W VEAEZ A IR A, IR o B A BRI B 0 K
S ASN A th 1) — R i A TN o SR T (R A, mT A R T 1

o M Lrew MeiuT L= High
-5 L § J

: /

B

] A

g ool mhoa h

i
Cantar of Gravl
Fan Sperd ¥

04 SRR Ak 2
THEEBISE AR (G, XA HLOMELR D SO AR BE A A Ao SRR VR AR, (HZ
VAR S SO TA— RIS AU SE G S AR, A T 25X

E{W*UJ‘]I

¥ vi

X A BCE R, ViEE XAAE KL, UM E RS . fX AR
RN GERA IR B A RARARL, 10 HLA 5 5B

4 REHZHIERISE

PRRIXHL, AT W RE i, MRSy &l A A RO A 1, I L7 5 NI 15 A AR
PEle — BN, WARIRINARGCEAT TN BENS AL S0 R A AL B £
ARSI PR I AN EEAE I RERI TR T o X — LEANRES HERR IR K R 48, B M REs 2
R, XS e AR R RS X, W LUE T 2R N L SOk E R R
(RARATE R o RSH)17 T 28 6 RE NS AR A0 T LRI D45 21 T8 P B £

BB R — MRS, IRBEMS IR R S RRIE R G ok 5 58 o IXAEA Al vk s
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KA A NS 20 BRIZ A, OB AR SEAR 7 S 3 148 SO W AASORY] e IR 1647 1M
B o BB — AR RE, ARITEWIUR K7 S0 P IR AR AT 20, R AR 4
S WIE S

5 HITIEMIIE

AT LS TERM AN S 2 G, BATRE—ANPIRSE, A al DL 3] L
BRI RGBT 7 AT R 200, SEH TR TE SRR XA R, XA IR
HIEH 22N, a2 ER eI 2E.,

Rt — ARG, wH—W A IREARE—RFE IR, A TR EHW, &
BBV AL B X — s R S AR I AR (R B o T R R 42 TR 2R 1 D B

M ERESHRRGE G, FTAC TN E: RS R S Ry R
I EE . ZR 40 0 B R ZE IR B o T T PR A 45 g 2 U AR it RO T . AR
AL G EARIEAE, e — ST A A

FRYENT R G B RS 5ok A e o P A TR AT AR 17 % 5 sl il i o 2 FE 5T
AN, DA — DS BRI 20 2 AR FIHL, A B TR VAR R S R 4
TEIXH, TR SR — R S5 kAT T

A EEEE SRR .. WRENEE SRR —EMREZ FA R R4,
(R A 25 B AN S PE VR B A5 4 RO P B — A B Il 2 % SR S8 T B, MER R R . 4
ARG B 25 R0 LA KR IHE A S I AR I o AT AT AR A B ZE i IR B GBS 1T
5 ADISTANCE) 4324 JLZS: FAR, NEAR, CLOSE, VCLOSE (very close) . H:HPVCLOSE# &
AR E CERRES .

AN SR BN GE S/ S EVELOCITY ). B4 L. VSLOW, FAST,
MEDIUM, SLOW, VSLOW. F:rpVSLOWY & A Al &0,

ot B R AR ZE 1) ) FE A 7 5 BRAKER 7, 45324 T JL28: NONE, LIGHT, MEDIUM, VHARD,
BT S SOR AR B R E X

A TN E e faste] Dog I T, A7 Lo B0 R G vk H U, O R
PEARAE R E S R S, A HOEAN N E 4 i) FRoe e SO I SR R, 3X AR mT LA
WA T iR RS

SE SO B £ PP M e TN S S — NS, ARG & . XA R G
HAR o AR 23R S TR NS ANDERAE IS . 3R

DISTANCE
FAR MEAR CLOSE VELOSE
VFAST
VELOGITY | FAST
MEDIUM
SLOW
VELOW

%0-3
— BT LR ZGE, §iteEm AR, Ogi Rt k. 23007, ik
J£ VFASTHF HEE 2 A FAR, B 455 AMEDTUM. [ A9 58 R R %

DISTAMCE

FAR MNEAR CLOSE VCLOSE
VFAST MEDILIM HARD WHARD VHARD
VELOCITY | FAST MEDILIM HARD WHARD VHARD
MEDILM LIGHT WEZIUM HARD HARD
SLOW MNONE MEONE LIGHT MEDILIM
VELOW HONE HIZHE HONKE LIGHT

#0-4
fUE e, S A Ak R A B AN . (B BE, BRI “ 4 BLVELOCITY & VSLOW I H.
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DISTANCE £ VCLOSE, #§4 BRAKE & LIGHT ” 2 pi “ 1 HL VELOCITY & VSLOW Jf: H.DISTANCE /&
VCLOSE, HS4BRAKE/ZNONE”, M) )i )= vl a4k A “ W RVELOCITY /& VSLOW, J§ 4 BRAKE &
NONE”.

RGNS Z T, I 0GR BB (1) 8 D pR B IR ATE BN N
(TG . N, BEEESTVELOCTTY FAOR Bl id pR £k, PRI ¢ (1) Y5 [H] & MAOMPHEI25MPH,
THI A&=VELOCTTY [ ¢ 113 R 55 o

N 00 Val Y SLow MEDILIM FAST | YRAET
: / \ \
:
: f
g \
- AN A
1] 5 10 L[] 0 25

Wiskcity
[ WPH]

K]0-5 VELOCITY K] R 7 bR %1
J 73 BR VB 58 SUBREA 2 ORI, AR s SE B R HARTE Bl 2, AN A A AL
br LT I A, AR AR B A R R 6 S e 8. T A& DISTANCEFIBRAKE 1)

J 5 BRE
% Top WCLOSE f GLASE '|,I ; REAR l.ll II' FAR
3 / W/ L
g hof ' 13
; \'< ' N\
= "ll III
g am / A : HI" ! \"
[1] 25 50 75 400
L& ANCE
et
K106 DISTANCE[H % 5 B %
N 100 MWOKE USHT MEEII'.JM VPHHD
: NN )
E / /
: / }( \
2
& 0. ! "'x / \xx \\
1] Ei] 100 1E0 200 250
BRAKE
[Cramsa)

&l0-7 BRAKEF 1 3 ef %5
YT XL G, BT LAY SRR oK S I SRR T fie

6 TN RERYSEIR

FISAr 7 il HEA T IR B o B ST RN AT R B bR B A T 0 3G, 8 AT LT LT,
A DME ] SR T . I IR T T 757

TESAIAL ESE IR, 2% IR WM E R G h RINIX LB AR el A R 45 )
S A m 7, IXAE AN BE AR R (R BRI G S48 — e N S b o XS
(FIRSERIE A AN PR AEANDATOR 11, LA A e et 807 A 1) i A\ He AT H AL L

WHRMNIFGTIN — DA X A . AT RN TR — D7, BE T
RN — D230 WERAFAR SR W (G, BT DAEER e — gty rh, X REEIRR
AT 2N 70 SCRE e EUFATAEAHR 2 SRS R R
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Bit 7 gitg | Bas [ mit4 Bit 3 gtz | Et1 | Ban
0 = anlecedent mambarship function for mput or 0=AND inpud or culput number to wsa
1 = CoNSegUance aulpul uzed 1=0R
#&0-5

R BT KOs IA R IX A9 30 h S AE 032, 2 ONT IRl e i N B o 6 3447 RO (i
SN B B 3R R RN IXAN S AT A B i A T BRI 2 S A

RSB TRL A DA R XA S G5 RS2, 23O IO sl A it Bl o SR 3% 45 SR 4y
WA R

HITE T4 KNS 2 )5, AR G AN T o VKA1, N0k 3R,
INUABEES, i R — MR, SO0, DIRER St MORn, A4 hnr) i K AH
h5, DRI RE S NAT SN I 0L BRI o AR P A BN W REIN 43 S e S &, il e “VELOCITY
IS VFAST” [ &4k “VEL VFAST”, #J3R0-1 4% &5E L.
FIF 0-1
// 5 SCHFERI N &
#tdefine VEL VSLOW 0x00
#tdefine VEL SLOW 0x10
#tdefine VEL MEDIUM 0x20
#tdefine VEL FAST 0x30
#tdefine VEL VFAST 0x40
// 5 SR BN R
#define DIST VCLOSE 0x01
#define DIST CLOSE 0x11
#define DIST NEAR 0x21
#define DIST FAR 0x31
// 58 SR G i
#tdefine BRAKE NONE 0x80
#define BRAKE LIGHT 0x90
#tdefine BRAKE MEDIUM 0xAO
#tdefine BRAKE HARD 0xBO
#define BRAKE VHARD 0xCO

AT b UG, RIR R TR T o X TRERGCRE, MIREA R
ORI Ayl I Ax2 A2, A% x3hy3”7e PR ] DL R4 e 20 2 AT B A8 4%
ANDAIORIXFE (R34 21 . Wl nZERIL “UnFvelocity Avfastiivelocity Ayslow HFHES A far,
2 )2 Amone”, 1] FH R I (19 )7 v :

VEL FAST, VEL SLOW | 0x08, DIST FAR, BRAKE NONE

FEEE LI A RN AE AN, PRV, T ] B R R R A7 A — N R0 3

HAAp.

H|30-2.4

unsigned char code rules[RULE TOT]={ // B RSN
// if... and. .. then. ..

VEL_VSLOW, DIST VCLOSE, BRAKE LIGHT,
VEL_VSLOW, DIST CLOSE, BRAKE NONE,
VEL_VSLOW, DIST NEAR,  BRAKE NONE,
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VEL VSLOW, DIST FAR,  BRAKE NONE,
VEL_SLOW,  DIST VCLOSE, BRAKE MEDIUM,
VEL SLOW,  DIST CLOSE, BRAKE LIGHT,
VEL SLOW,  DIST NEAR,  BRAKE NONE,
VEL SLOW,  DIST FAR,  BRAKE NONE,
VEL MEDIUM, DIST VCLOSE, BRAKE HARD,
VEL MEDIUM, DIST CLOSE, BRAKE HARD,
VEL MEDIUM, DIST NEAR,  BRAKE MEDIUM,
VEL MEDIUM, DIST FAR,  BRAKE LIGHT,
VEL _FAST,  DIST VCLOSE, BRAKE VHARD,
VEL FAST,  DIST CLOSE, BRAKE_VHARD,
VEL FAST,  DIST NEAR,  BRAKE HARD,
VEL FAST,  DIST FAR,  BRAKE MEDIUM,
VEL VFAST, DIST VCLOSE, BRAKE VHARD,
VEL VFAST, DIST CLOSE, BRAKE VHARD,
VEL VFAST, DIST NEAR,  BRAKE HARD,
VEL VFAST, DIST FAR,  BRAKE MEDIUM

NN SE e, T T4 58 SOBOR i 01 pR 280 BT VR AR s A\ D e R BB 4 2 B
(f1, ZEAMTLLNERIB AT R I T i SRS AR B, Lh fE e SR A I

A DIRER B BRIEIS . AN FAT AT DL IR e . BATHERIEE 12k
M= BAFE AT OO IR XA =B . K0-8/2 Ml 1

Inf eztien polit2 Iiflecd on polnt 5

100 1
E .
% k LA 1 \'\ E:Ehﬂ'z
= L 5, T '
5
N u’ \mwmnn proirk

L]
K0-8

FE LRI A3, RERIFIRIZR2, A TX4AME, AT SR ufi. i H—NERS
FARER: FFG2E, 00HN4R. HAEARIHuE, UPCHEL O, 2 ya
I, AT DA EE AR AEO0HBIFFHZ N o D) BE R BUE A /AN 3YER A b . WAF0-3:
H% 0-3
unsigned char code input memf[INPUT TOT][MF TOT][4]={

// FNTIRe R B LA R 0T A, B 4ER A S
/) BT YER D R T, B =Y SR

// LD fe ek £

{

{ 0x00, 0x00, OxIE, 0x09 }, // VSLOW
{ 0x1E, 0xOD, 0x50, 0x09 }, // SLOW

{ 0x50, 0xOD, 0x96, 0xOD }, // MEDIUM
{ 0x8C, 0x06, 0xC8, 0x09 }, // FAST

{ 0xC8, 0xOD, OxFF, 0x00 } // VFAST

166



http://www. el ge bang: coms i Trd fa5 arbobis B haih Bssosd SRk Sreabodhl T HAR R IZ

// BT RE R AL

0x00, 0x00, 0x2B, 0xO0A }, // VCLOSE
0x33, 0x08, 0x80, 0xO0A }, // CLOSE
0x6E, 0x07, 0xC7, 0x08 }, // NEAR
0xC7, 0x0A, OxFF, 0x00 } // FAR

TP E AR DI RERR B E o 2 e B BT BB FE A E DA 4 BT 4 T 1)
JEH CNOBIFE), 44 midE X MU F AT . UIRA T IX4 16z 5, wTH
TR AR A AT T R A T 7 B R . RIS R
HF 0-4
#include <stdio.h>

void main(void) {
unsigned char val[4], output[4], ans, flag;
do {
printf ("\n\nenter 4 hex points: ”7);
scanf (7 %x %x %x %x”, &vall0], &valll], &vall[2], &vall3]):
output[0]=val[0];
output[2]=val[2];
if (valll]-vall0]) {
output [1]=(0xFF+((val[1]-val[0])/2))/(val[1]-val[0]);
} else {
output[1]=0;
}
if (vall[3]-vall2]) {
output [3]=(0xFF+((val[3]-vall2])/2))/(val[3]-vall2]);
} else {
output[3]=0x00;
1
printf ("\nThe point-slope values are: %02X %02X %02X
%02X\n\n”, output[0], outputl[l], outputl[2], output[3]);
do {
flag=1;
printf ("run another set of numbers? ”);
while (kbhit());
ans=getch() ;
if (ans!=y && ans!=Y && ans!=n’ && ans!=N) {
flag=0;
printf ("\nhuh?\n”) ;
}
} while (!flag);

} while (ans=="y" || ans=="Y");
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printf ("\nlater, hosehead!\n”);
}
EASNREP AT AT UR S RGN AN DI RE AL, AN DhReR A vl ok T 5, shixat
METH I RERR AL T, fCETHH DIRERBCE R, IR B R EUARR T, X EEMORT PATRIAL
R A HE ) H i e

1.0 LHOHE LIGHT MEDILM HAAD ~ YHARD

8 ™
PN/
z \ \
§ \ | / /
nan i 5 L0 87 104 15[‘155 ﬂlllz.d:b 3\‘5&55
(Peramantz)

Kl0-9 i th D fig ek £k
X AR AT AR — kR
HZ 0-5
unsigned char code output memf[OUTPUT TOT][MF TOT]={
// D R
/) i T, S Y B RS
{ 15, 67, 165, 220, 255, 0, 0, O } // braking force singletons:
// NONE, LIGHT, MEDIUM, HARD,
// VHARD
b
ABOR 425 1) oA B0E ok [y RSB AT A T o 0T AR RN, B S R (R u i R A AE
AT val'™fy, SRR SE ARSI URAG THa R, RO T pR Bl 1 FEAC T val A0 i
S HuE R IFH SR, WF AT RAFAE i val' PR TS 0, Wit val’
AR B R e . — BE5 R se e, JHG— /S H i Ay, i val' .
ROk 2 1 AU A RS WA R0-60 4TI ) IEAEREAT 2017 1 23 SC AR AFAE I A Sk X, DA
X BT A AT PR
HZ 0-6
/xR kRl okkkskkkk bk ko kR Rk
Function: fuzzy engine
Description: SEJfARNIEE )R
Parameters:
Returns: .

Side Effects:
***************>l<>l<>l<*****>l<>l<>l<***************************************/

unsigned char bdata clause val; /) ARLE R0 SCHEAT
// P ]
sbit operator = clause val 3; /) AL BT AR AR 41

sbit clause type = clause val 7; /] RIRDIIEB R
/] B IR Rr S

void fuzzy engine (void) {

bit then; /) HIEAE AT 45 R
// BAL
unsigned char if val, /) AR R 4
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/) AR SR E

clause, // TR R 53 5
mu, /] ARAE 4T 5 S A
inp num, [/ AT AR ] N
label; /] A TR B 5% e B
then=0; /] B AN SRS
if val=MU MAX; // max out mu for the first rule
for (clause=0; clause<RULE TOT; clause++) { // JFi&F4<H
clause val=rules[clause]; [/ RN 55T
if (!clause_type) { /] ARG SORAN RS9 3
if (then) { /] REIEAESHTER. .
then=0;
if_val=MU_MAX; // B Aimu

}

inp num=clause val & I0 NUM; // 18350\ S
label=(clause val & LABEL NUM) / 16; // 153|ThRER %L
mu=compute memval (inp num, label); // B354 X HIHE

if (operator) { // WHE OR
/] AR
if (mu > if val) { // B KA
if val=mu;
}
} else { // WRaE ANDHRAE
if (mu < if val) { // B ME
if val=mu;
}
}
} else { /] AT SO S
then=1: // EARREAT

// AR AR R mu B2 2 AE K, ORAFIXAME AR DA B PR AR i
if (outputs[clause val & 10 NUM]
[(clause val & LABEL NUM) / 16] < if val) {
outputs[clause val & 10 NUM]
[(clause val & LABEL NUM) / 16]=if val;
}
}
1
defuzzify () ; // FICOG VT SASO R H
// FSRER i
1
T M compute memval’ BRECRAL THEAN 45 € SN B 23 S uE . FEIX BRI JlcE—
A RRECTIEN T U DI RE RO, ] DR J7 R A% AR
HF 0-7

/Askskskkekekekekskokskekokskskokekekokskskoskskekokskskokskekokokskokskekokskskokekekokokskokskekokskskokekekokokskokokakokskokok
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Function: compute memval
Description: THHEAATr 3 Mmufd, BYIRE RS DL R 7 XAAA 1)
Parameters: inp num — unsigned char. {#HHIHEIANS
label - unsigned char. #AAfFFH K ThAER %L
Returns: unsigned char. +HEH mufl
Side Effects: G
skl kR kkokookokok ko ko /
unsigned char compute memval (unsigned char inp num,
unsigned char label) {
int data temp;
if (inputlinp_num] < input memf[inp num][label][0]) {
[/ IR AATE M2

// ufH A0
return 0;
} else {
if (inputlinp num] < input memf[inp num][label][2]) {
temp=input[inp_num]; // WA

temp—=input memf[inp num][label][0];
if (!input memf[inp num] [label][1]) {
temp=MU MAX;
} else {
temp*=input memf[inp num] [label][1];
}

if (temp < 0x100) [/ IR A RN
return temp; // IRIFIHEGE R
} else {
return MU MAX; // HiRmufE7E TG
}
}oelse { /] NEAES AR L
temp=input[inp num]; // F RO
// W mu

temp—=input memf[inp num][label][2];
temp*=input memf[inp num][label][3];
temp=MU_MAX-temp;

if (temp < 0) { /] IR RANTO0
return 0;
} else {
return temp;: // muMIE — JR[AE5E R
}
}

}
return 0;

2438 [ 5€ AT U . AR 1) i R 4 DR A7 AE outputs B, AR 5 7 R K
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defuzzifyZh e E AL H ¥ d b AR A8 A nT i R Gl i CoG A AR o H 51 07 =R AT
CART BT I (i A T 0k o IR AN R o T ASERA 4 1 o R R o R . R TS 1% 8
AR o
HiF 0-8

/Askskskkekekekokskekskekokskskokekekokskskskskekokskskokekekokokskokskekokskskokekekokokskokskekokskskokekokokokskokokakokskokok

Function: defuzzify
Description: USRS .0, FERH R EEE S
e R ST R AT P )

Parameters: .
Returns: JG.
Side Effects: outputs[][] Z4WiE=x
skl kRl /
void defuzzify(void) {

unsigned long numerator, denominator;

unsigned char i, j;

for (i=0; i<OUTPUT_TOT; i++) { [/ R .
numerator=0; // RS BUE
denominator=0;
for (j=0; jMF_TOT; j++) f // VLS AIE

numerator+=(outputs[i] [ jl*output memf[i][j]);

denominator+=outputs[i] [j];

outputs[i][j]1=0; // TEERHAE S

}

if (denominator) { [/ HAR RO IR AN R A

fuzzy out[i]=numerator/denominator; // #fi€ COG

} else {

fuzzy out[i]=DEFAULT VALUE; /] AR

}
1
normalize () ; // FEROR A A S TE 0
}
7T ARIAE

A 4838 6 082 3% 55 4 [ For ey | FozayDtancs | ProessorCrs o run
RILHAEH T 355 1 P ERAM, 8075 K 00 a0 29576 H
RAEMEAD 3 T E BRI T Ak Xy z - s g
BT R4 AL L] i it

BATE BVFE P AT 1Y B 1) 2 AR FF a0 33283
. R ARIE G 2R R IS, gy LAverade processor oy —

P2 N B ] AR AR
WX KR T, ARG AN
P Lo A 1) AR A B3R
T HRIH ) 035 AR ST K R A AR
GRS O DS W W DN PO R 1 DS S e W = L = W S < il LT |
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b PR IR I TS, G SRR B s — Se A2 i 1R], ] LA A 9 1R 256 s e
fiti B2k, WERIATEE VI . AEVRTE R GRS 2304 T EPROMAR (] . BRItk 4b, &
BIRRE ARE HEAC R A . XFE, R RS A — AN AL, AN
PRAANDIRERE T XNSCLIGE, RGBT R SR . 15380 ufi i 75 () B TR) 40 25 4
B2, LARTPTHI compute memval’ eR & T 1 —AT A FT AR

mu=input memf[inp num][label] [input[inp num]];

T LB s E, wT DAS 20 R AR, FUEE'h ‘;‘:;ﬂtiiﬁr Fum['h[;::ﬂnm Frum;z;; :gﬁ: Er Run
RGN PITIEE ZEA LA T 445, 7500 W o0 7506
AE 4 FE ST I 1 L 33000415 4 A 391 2 = e
PATH MRS 8 KRG T2, Bt Racfi g@ ;; ;?3
FH T 1A N ERAM, 84N 75 AN RAMAI3010 i3 0 ]
A FATIMEPROM,  Hirf12625/ 715 F A i) L 2uscae proceseor cyoles e
REPRAER
B A] LIS R G AT ek, AEIX M7 Fuzz{hgf}mlrr Fuug{h[;I:;anm Prooﬁhs]:rzvc;:;isnln Run
— H—ANEAIUE N0, 5 A R4S L 4 0] i TAEd
T PR, 84T A HERAMA 30314 45 i —— — 2
GBI R 22, o & HE]
H1ZR0-9 52 B VR BORI A BE IR YR AR i a0 S
A AR #R A7 A — AN Sk rp, g s Y LAerede processor choles =
— AL, DB R R G At 58 o b AT B
1,
FiF 0-9

#tdefine OUTPUT TOT 1

#tdefine MF TOT 5

#tdefine INPUT TOT 2

#tdefine MU MAX OxFF

#tdefine I0 NUM 0x07

#tdefine LABEL NUM 0x70

#tdefine DEFAULT VALUE 0x80

unsigned char outputs[MF TOT], // FECR % mufH

fuzzy out; // TR HIME
unsigned char input[INPUT TOT] ={ // it

0, 0
I
unsigned char code input memf[INPUT TOT][MF TOT][256]={
// FNTRe R AL
{
{ // velocity: VSLOW
0xFF, OxFF, OxFF, OxFF, 0xFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF,
0xFF, OxFF,
0xFF, OxFF, OxFF, OxFF, 0xFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF,
0xFF, 0xF®6,
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
I
{ // 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, 0xO0D,
0x1A, 0x27, 0x34, 0x41, O0x4E, 0x5B, 0x68, 0x75, 0x82, 0x8F, 0x9C, 0xA9, 0xB6, 0xC3,
0xDO, 0xDD,
0xEA, O0xF7, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF,
0xFF, OxFF,
OxFF, O0xFF, O0xFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF,
0xFF, OxFF,
OxFF, 0xF6, O0xED, OxE4, 0xDB, 0xD2, 0xC9, 0xCO, 0xB7, OxAE, 0xA5, 0x9C, 0x93, 0x8A,
0x81, 0x78,
0x6F, 0x66, 0x5D, Oxb4, 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,
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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
I
{ // velocity: MEDIUM
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,
0x00, 0xOD, Ox1A, 0x27, 0x34, 0x41, Ox4E, 0x5B, 0x68, 0x75, 0x82, 0x8F, 0x9C, 0xA9,
0xB6, 0xC3,
0xD0O, 0xDD, OxEA, OxF7, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF,
0xFF, OxFF,
0xFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF,
0xFF, OxFF,
OxFF, O0xFF, O0xFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF,
0xFF, OxFF,
0xFF, O0xFF, O0xFF, OxFF, OxFF, OxFF, OxFF, 0xF2, OxE5, 0xD8, 0xCB, 0xBE, 0xB1, 0xA4,
0x97, 0x8A,
0x7D, 0x70, 0x63, 0x56, 0x49, 0x3C, 0x2F, 0x22, 0x15, 0x08, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
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0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00
I8

{ // 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, 0x1E, 0x24, 0x2A, 0x30, 0x36, 0x3C, 0x42, 0x48, 0x4E, 0x54, 0x5A, 0x60, 0x66,
0x6C, 0x72,
0x78, 0x7E, 0x84, 0x8A, 0x90, 0x96, 0x9C, 0xA2, 0xA8, OxAE, 0xB4, 0xBA, 0xCO, 0xC6,
0xCC, 0xD2,
0xD8, O0xDE, O0xE4, OxEA, OxFO, OxF6, OxFC, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF,
0xFF, OxFF,
0xFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, 0xF6, OxED, 0xE4, 0xDB, 0xD2,
0xC9, 0xCO,
0xB7, 0xAE, 0xA5, 0x9C, 0x93, 0x8A, 0x81, 0x78, Ox6F, 0x66, 0x5D, 0x54, 0x4B, 0x42,
0x39, 0x30,
0x27, 0x1E, 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, OxF7, OxFF, OxFF,
0xFF, OxFF,
0xFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF,
0xFF, OxFF,
0xFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF,
0xFF, OxFF

}
I
{
{ // distance: VCLOSE
0OxFF, O0xFF, O0xFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF,
0xFF, OxFF,
0xFF, O0xFF, O0xFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF,
0xFF, OxFF,
0xFF, O0xFF, O0xFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, 0xF5, OxEB,
0xE1, 0xD7,
0xCD, 0xC3, 0xB9, OxAF, 0xAb5, 0x9B, 0x91, 0x87, 0x7D, 0x73, 0x69, 0x5F, 0x55, 0x4B,
0x41, 0x37,
0x2D, 0x23, 0x19, 0xOF, 0x05, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
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0x00, 0x00,

0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,

0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,

0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,

0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,

0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,

0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,

0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,

0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,

0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,

0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,

0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00

1,

{ // distance: CLOSE

0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,

0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,

0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00,

0x00, 0x00, 0x00, 0x00, 0x08, 0x10, 0x18, 0x20, 0x28, 0x30, 0x38, 0x40, 0x48, 0x50,
0x58, 0x60,

0x68, 0x70, 0x78, 0x80, 0x88, 0x90, 0x98, 0xA0, 0xA8, 0xB0, 0xB8, 0xCO0, 0xC8, 0xDO,
0xD8, 0xEOQ,

0xE8, 0xF0, 0xF8, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF,
OxFF, OxFF,

O0xFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF,
OxFF, OxFF,

OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF, OxFF,
OxFF, OxFF,

O0xFF, 0xF5, O0xEB, OxEl, 0xD7, 0xCD, 0xC3, 0xB9, OxAF, 0xA5, 0x9B, 0x91, 0x87, 0x7D,
0x73, 0x69,

0xbF, 0x55, 0x4B, 0x41, 0x37, 0x2D, 0x23, 0x19, 0xOF, 0x05, 0x00, 0x00, 0x00, 0x00,
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0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
}

0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

{ // distance: NEAR

0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0xO0E,
0x70,
0x7E,
0xEO,
0xEE,
0xFF,
0xFF,
0xFF,
0xFF,
OxFF,
0xFF,
0xC7,
0xB7,
0x47,
0x37,

0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x07,
0x15,
0x77,
0x85,
0xE7,
0xF5,
OxFF,
0xFF,
OxFF,
0xFF,
OxFF,
0xFF,
0xBF,
0xAF,
0x3F,
0x2F,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x1C,

0x8C,

0xFC,

0xFF,

0xFF,

0xFF,

0xA7,

0x27,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x23,

0x93,

0xFF,

OxFF,

OxFF,

OxFF,

0x9F,

0x1F,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x2A,

0x9A,

0xFF,

OxFF,

OxFF,

OxFF,

0x97,

0x17,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x31,

0xAl,

0xFF,

0xFF,

0xFF,

0xFF,

0x8F,

0xOF,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x38,

0xAS8,

0xFF,

0xFF,

0xFF,

0xFF,

0x87,

0x07,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x3F,

0xAF,

0xFF,

0xFF,

0xFF,

0xFF,

0x7F,

0x00,

178

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x46,

0xB6,

0xFF,

OxFF,

OxFF,

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,

0xE7,

0x67,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x5B,

0xCB,

0xFF,

0xFF,

0xFF,

0xDF,

0x5F,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x62,

0xD2,

0xFF,

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,



http://www. el ge bang: coms i Trd fa5 arbobis B haih Bssosd SRk Sreabodhl T HAR R IZ

0x00,

0x00,

0x00, 0x00, 0x00, 0x00,

0x00,
by

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,
0x46,
0xbA,
0xE®6,
0xFA,
OxFF,
0xFF,
0xFF,
}
}
I

unsigned char code output memf[MF TOT]={

15, 67, 165, 220, 255

0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x00,
0x50,
0x64,
0xFO,
0xFF,
OxFF,
0xFF,
0xFF

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x6E,

0xFF,

0xFF,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x78,

0xFF,

0xFF,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x82,

0xFF,

OxFF,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x8C,

0xFF,

0xFF,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x96,

0xFF,

0xFF,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0xAO,

0xFF,

OxFF,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x0A,

OxAA,

0xFF,

OxFF,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x14,

0xB4,

0xFF,

0xFF,

// braking force singletons:
// NONE, LIGHT, MEDIUM, HARD,

// VHARD
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0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x1E,

0xBE,

0xFF,

0xFF,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x28,

0xC8,

0xFF,

0xFF,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x32,

0xD2,

0xFF,

0xFF,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x00,

0x3C,

0xDC,

0xFF,

0xFF,
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//***************************************************************
[/ FNHE TR, RN ST RS, W DU . W TR A0
/) MEREAE, R AEER . 6 BIANLAHE RIS NV 1 T BE pR bs o B3R
/) WISAF AR o OV SEANDERME, 4 1 B JEORERAE « 23007 1 52
/5y ST It N B R A

/ [Essskckekekokskokskekokskskokekekokskskskskekokskskokskekokokskokskekokskskokskakokokskokskekokskskokekekokokskokokokokskokok

// define constants for the velocity input

#tdefine VEL VSLOW 0x00
#tdefine VEL SLOW  0x10
#tdefine VEL MEDIUM 0x20
#tdefine VEL FAST  0x30
#tdefine VEL_VFAST 0x40

// define constants for the distance input

#define DIST_VCLOSE 0x01
#define DIST CLOSE O0Ox11
#tdefine DIST NEAR  0x21
#tdefine DIST FAR 0x31

// define constants for the brake output

#tdefine BRAKE NONE 0x80
#define BRAKE LIGHT 0x81

#define BRAKE MEDIUM 0x82

#tdefine BRAKE HARD 0x83

#define BRAKE VHARD 0x84

ftdefine RULE TOT 60

unsigned char code rules[RULE TOT]={ // #ERi RGN

// if... and. ..

VEL VSLOW, DIST VCLOSE,
VEL VSLOW, DIST CLOSE,
VEL_VSLOW, DIST NEAR,
VEL_VSLOW, DIST FAR,
VEL_SLOW,  DIST VCLOSE,
VEL _SLOW,  DIST CLOSE,
VEL_SLOW,  DIST NEAR,
VEL_SLOW,  DIST FAR,
VEL MEDIUM, DIST VCLOSE,
VEL MEDIUM, DIST CLOSE,
VEL MEDIUM, DIST NEAR,
VEL MEDIUM, DIST FAR,
VEL FAST, DIST VCLOSE,
VEL FAST, DIST CLOSE,
VEL FAST, DIST NEAR,
VEL FAST, DIST FAR,

then. ..

BRAKE LIGHT,
BRAKE_NONE,
BRAKE_NONE,
BRAKE_NONE,
BRAKE MEDIUM,
BRAKE LIGHT,
BRAKE_NONE,
BRAKE_NONE,
BRAKE_HARD,
BRAKE_HARD,
BRAKE_MEDIUM,
BRAKE_LIGHT,
BRAKE_VHARD,
BRAKE_VHARD,
BRAKE_HARD,
BRAKE_MEDIUM,
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VEL_VFAST, DIST VCLOSE, BRAKE VHARD,
VEL_VFAST, DIST CLOSE, BRAKE VHARD,
VEL_VFAST, DIST NEAR, BRAKE HARD,
VEL_VFAST, DIST FAR, BRAKE _MEDIUM
b

/sksksksokskokoksokskkokskoksokskoksksokskokokoksoksksoksoksksokokskokokoksokskdoksokskotokokskokok ok skoksk
Function: defuzzify
Description: THHEBOMIHH I ELL, FFHLEE Al R Gyl =
Parameters: G
Returns: G.
Side Effects: outputs[] FAHMIEZE
seksksfoksokskoloksoksoioksoksokskskoksokskokokoksokskooksoksksoksokskoksk ksl soksokskotok ok ook /
void defuzzify() {

unsigned long numerator, denominator;

unsigned char j;

numerator=0; // FMEEZE
denominator=0;
for (j=0; j<MF_TOT; j++) { // Bhngs R

numerator+=(outputs[ jl*output memf[j]);

denominator+=outputsl[j];

outputs[j]=0; // s RAT R 5e e R HiE =
}
if (denominator) { // WA REA R0

fuzzy out=numerator/denominator; // vt E.L
} else {

fuzzy out=DEFAULT VALUE; // BRI i

// o BOAE

}

normalize () ; [/ PSR AR Sy
//

[kl okl okl olkkskoloksikskdotolokskok
Function: fuzzy engine

Description: AbPHIZ RN NIIFHE

Parameters: JC.

Returns: Jt.

Side Effects: L.

kil kkkbkkkkkkblkkklkkkokkskoooksk /

unsigned char bdata clause val; [/ X SO AT P S
sbit operator = clause val 3; // X T
sbit clause type = clause val 7; /] IR I S A

/] EIEEIR
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void fuzzy engine() {

bit then; /) AT A R A BRI B AT
unsigned char if val, /] ARAE A ET A R uE
clause, /7 RTINS ) 43S
mu, // A S Hmu {l
inp num, [/ FAR P AN
label; [/ FATAS TR 1l 7 R £
/] HIbs s
then=0; /] NG AN SRS I3 K
if_val=MU_MAX; // R EA IR A K fE
for (clause=0; clause<RULE TOT; clause++) { // [fp77E ¥
clause val=rules[clause]; [/ HEHAF SR
// bdatalX
if (!clause type) { /) WIS HT A SR AR
if (then)
then=0;
if val=MU MAX;
1
inp num=clause val & 10 NUM; // BN
label=(clause_val & LABEL_NUM) / 16; // BT R Ll fE e AL
mu=input_memf[inp num] [label] [input[inp numl];// #53Z5M0{H
if (mu) /) ARG BRAT K
do { // Bt IEAN A
clauset+;

} while (clause<RULE TOT && ! (rules[clause]&0x80));
// i 458
while (clause+1<RULE TOT && (rules[clause+1]&0x80)) {

clauset+;
}
if_val=MU_MAX; /] A HBE
} else {
if (mu < if val) { // WE/ME
if val=mu;
}
}
} else { /] Ay S S R S
then=1; // AT SR AP

// FrEALEL
// AT mu e b 2 K, ORI AME
/AR BT AN i A
if (outputs[clause val & 0x07] < if val) {
outputs[clause val & 0x07]=if val;

}
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}

defuzzify () ; // VSR AR R A
// PEHTE

}

8 it

B2 — PO I, B A REMEDRITAT (K1), (E A S vl LA — 2 i) R
PORR T R RO — N TR A I, w] LA B — 28 T HoR R fE
PRECRT R A o A7 48 T HAd BEAEPC XU IO i AR U AT O ORI, AT T €1
witakn, XETRMATERE 2 1. 04, ANELM IR & Tt 1A TR 17
TR P BT AR AE o
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B
KAL) R g 7s T 805 LHEAT TREBETHIN T 2 il . Ay AR SEA TS 5, XF80511
DA KR S . W AR I R VG S OO S, RN I% L | — A, RHICE =
TR RGBT S ] . g S

XA RO, ACHI G KA A 2805 1 1) W 26 B vt 73 B BRI 2 . Ay SRR

AAS 2 B FIRXT RS A MR G A B Bl
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