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The research and application of new solar control system

Lv Changjiang (Dection Technology&Automation Equipment)
Directed by Duan Chenxu

ABSTRACT

With the improvement of living standards and awareness of environmental protection,
the solar water heater has gradually entered into thousands family with its many popular
advantages. However, at present, the solar water heater system has been mainly used for the
family units which have relatively low intelligent ability, simple function, unavailable
network control and remote monitoring function, and that poor efficiency of the solar energy
collector.

For these reasons, in this paper, based on fuzzy PID control algorithm and wireless
sensor network (WSN) technology, with S3C2410 microprocessor based on ARM9 kernel as
the core, the solar energy collection system with solar heating and electric heating is designed
for the whole buildings and provide hot water for all users in the building. The control system
includes main-controller and slave-controller, and the main-controller as well as the
slave-controller constitutes the master-slave multi-motor wireless sensor network. This article
firstly introduces the development situation of solar water heater system at home and abroad
and the constitution, principles as well as the design scheme of the solar energy collection
systems, and then the controller is designed from the aspect of hardware and software.

The hardware design includes main-controller and slave-controller. The design of
peripheral hardware circuit in the main-controller includes power circuit, memory circuit,
XE1205 wireless transmission circuit, Ethernet interface circuit, water level detection circuit,
temperature detection circuit, keyboard input and alarm circuit, reset circuit, output control
circuit and so on. The hardware circuit design of slave-controller system is made up of
XE1205 wireless transmission module, storage module, output control module, remote
controlled receiving module and so on.

The software design consists of main-controller and slave-controller. The first thing of
main-controller software design is to set up the controller software platform, namely, the

establishment of Linux operating system, which comprises the following four components:
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the establishment of cross-compiler environment, the transplant of system bootloader, the
transplant of Linux operating system kemel and the establishment of file system. Then the
applications of operating system platform are written, including Qt structures of the
development environment and the written of concrete application program. The software
design of slave-controller mainly is used C language for communications program, output
control program, real-time display program etc. between the main-controllers.

Finally, this paper makes an analysis and research on the fuzzy PID control algorithm,
which uses two input three output fuzzy controller to confirm the universe of discourse of the
input and output variables and the membership function, provide the PID
parameters-self-adjusting rule, and accomplish the design and the experimental simulation of

the fuzzy PID control algorithm.

Keywords: solar energy, S3C2410, embedded Linux, WSN, fuzzy PID
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® 16-byte FIFO;
® BFHEMETHER (RSSD) ;
® ¥EHEAHE (FED ;
® i ThE B KF|15dBm, T E;
® fitAHE: 2.4V~3.6V;
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WHERBRXFMEFLHEX

® Zmi%Jr3\: NSR;

o BUH, AEIIP3 MmRBUERMIER (A, B #3:) ;
® K4t Hiifi62mA@15dBm;

® W HHi14mA;

® RHRFL 0. 2uA;

©® fEHIE ] UL F]152. 3kbit/s;

® MAMHER<1. 5;

® WRRA&EIHDCLK;

® AHIHX: 2-FSK;

o EEHEEK: TRFHEI500m, 2=REHE3000m.

-
" T
”, £ l‘ - ‘ldi 5y -11'“
i‘g S K1
nv. . L :A
> n. M - 138
o 5 I rs 1= PN powi 1
3 X 0
] : - BHTER i i
e & BN - —— ;] 2789 ¢ nge wrst®
- L3
CEN i - n oo v
——— — -t
- —[n'_l o » T L ]
+ et T [ M- 2 = v Do
= o, [ FRRA » [
M e A B Tl 0 N ']l_

zllr
H’_ 1717

B 3.6 XE1205 £ &Rk L% REH




WHRBRXFMEFILZ

D 00000009 :::

A 3.7 XE1205 A& 48k &34 PCB B

3.6 LI M#E O Bt

i85 AMEIhAE, it SRRSO LR RER LB —F R R
H. UKMEORGI%REESE MAC 2 PHY E/REH4, S3C2410 RERAEM
MAC E# PHY B #1235, FIUEMAMHE MAC BER PHY ERI¥EHI28 LUKME
CS8900A' Y & .

CS8900A £ CIRRUS LOGIC 2 847 16 frLAK M HIE A1, B HF ISA &
ZRHRvE, 3R4E 10Mbps B LUKMBEAN T, STRESXTIESE, A ABSER T 3#F IEEE 802.3
PMUBRAER) MAC 51%, MBTATERA XUUKMEIEWIK XM, S MR,
MSKLAI P E MR, CRC ARSI AT, BT M4EH MAC B, (ER6E4
EEREBTAE LM CPU %R,

THTERER: WEIHEIRRMEER (B AHEBIERER &, UM
Rk, MREHN, REFNLETRAIE, BFNZREZEIEM. RiXdEP, HE
LA RSk (BFE% S FRMWITIHRIRE), RE4ER CRC KK, &G
WIRIZEFILUAR o B, E¥ MUK E] SR ME 2 855, Zhmsk ikt
BRECREBRFERN. BiL CRC BREE, EoMIBVIRWEKER, EiEN
CS8900 W& T Hrifihoi

CS8900A AR T AR LIk#: WAFHAM VO MR, RERZERAR VO
T, BARHLEER 0x300, ARZERE VO . CS8900A HIFISH{LH SBHE 3|
M5, MEHRZEZS IR E N HEEK, RF BRI BT, SRS T



WERBHRAFMEFMILL

DASH S AT IR B 1E. IFETIER, DIFENRAFHE, HIELA SD[15:0]. CS8900A
(4} 15615 53 # S3C2410A 9 nGCS3 51, EAIJ5 KIS f74%X & Bank3, S3C2410X
FIHiE £k A[24:0197 ) A[19:0]5 CS8900A it £kiEHE, A24 5 Fi%, FTLL CS8900A
& F CPU Httbiit & 0x19000000.

7E VO AR, CS8900A REF 6 NFFROTLLEZEI U VIE, MXLEHFFBRRAE
BEINFTARLANZEFTFENEEI L. B AELARA: A&t

(0x19000000) +/O ZEik (0x300) +wH ik,

CS8900A I NEFFH/AHHA 4 K. BREROFHERA. REGEHFFIA.
REVIRWE AR BT84 XEFFEFERTRET, HXEEHF
FHUIEBRN A TR, BITSCBL MR SRR FIThRE. CS8900A 5 S3C2410
R EE A 3.8 FiR.

ADDRO 37 [0 $no
oM —=u ] -y
ARy 4o 1.5 $D3 ren
41 v SD4 . ATAS
ADDRS 42 1o sps |12 DAIA
o spe |1 DATAE
B, ae sp7 |14 DATAY
.npm e P ins =2 DATAS
n—‘%mﬁ is spe DATAY
AIDKIO a0 5p10 _um“um
ADDRIL 48 |41) SD14
3 ) Sl ATA12
ADDRIS 51 |4135 sp13 |20 o)
AR 52 4qg sp14 (12 i
i SDUd g ATALS
ALD 413 YDD3. 3¥
ADRi7 se | 4% aTEST |- BT~
AIDEIE 54 | iy nrEsT ¥DD3. 3¥
¥DD3. 3% ADDRISED 1,y AT/nHC1
: 9 RDSTAT/THCL [—g—
. . nELCS pI- _&o_m
oo cs EECS eIt
Sx - scix [2 4 IFEsx c1- =
oRe DI 3 EEDATAQU
ore DI & | FEDATAIN
DECS3 T 1 CurpsEL XD+
i_ —1 | nwarg2 TX0-
—12_ I nwirqt RXD+
voDa, v —13 | DNARQO BXD-
12
NDMACK 2
Ra1 14 _{ roxacki nE
—1&_} . pwacko XTAL1
BESET 11 _|ocsour XTAL2
4.7k nNETRAIT o4 Ix%g}g{;m!
49 | "REFRESH, nLLKED/nHCO
NECS3 63 | aEw " nLANLED
nlOR P g' nlOW nSDHE
nIORP _ 61 | nIoR INTEQ3
s nENCSIE X —
o L R o s R
D¥DD RO
¥DD3. 3v|-— % _|pvops INTEQL (—
22 p¥DD2 INTRA2 50— wEWR
81 oyssy AMENR |28 GHENR.
10 _fpyssia
23 _1pyss2 83
———L— Dvs50 Do+
s po- |- ¥DD3. 3¥
ST _{pyss3a 90 ___——
10| Dyses AYDD1
B Avss2 AVDD2 83 —
8 AVSS1 AvDD3f- %
AVSS3
= €589004

A 3.8 CS8900A &5 S3C2410 &34 12 E

15




W FEBRAXF M FHREX

3.7LCD (MHZR) OBkt

S3C24103X HTFT/STNE“IHILCD K fih 45 Yooce P
B, K3 TSIC24I0WHLOD AXME
24, Bi4pinfHERIEALCDEMBFED, Wb 12 _vos
FEBIMILCD 5. ARARB=EATN § 7 R
LTV350QV_FO4f#iifF, 320RGBx240/% %, ity 5 vors
16.7ME, TMRER, WERFHIC(S6F2002), FF w5 Y
REE, RAGAREW, WHRRIE. E9 e S
ALCDH: O B A Do g e

Econp
M 39LCD #u 4 FEHR
3.8 BEMARIRE BRI

BB SERAM AL, KT
Thees. BFwme. BrmdR. e
2. BHBRNFER 6 MMER. LhikR u
BIEZ TR, QLNEAEPHERRES, @ * %

AL ALIE, BRI B )
R 2 R 2 At ] 3.10, B 3.11 B
B 3.11 %4 BRE 4 H
TORRRRRE T
& 1 ?1-—"‘— J_°W_L°_ r_;‘_:”__
e B e B

B 3104 A MALRE

16
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3.9 St

BN F—NREKRURERE, HFENATEFZAFELERS, FEUTREMBE
fL, EEBERT, —RAELBECLAFEHEM. WRBREAEHAES), RERIEER
BAL, XEHMESRA T MR EIA S AR — S RERIEN, FUEMRERERR
BUER. BAHEEKERNE3.12 R,

\ 4 33V
GND Voo p———e

3
t RESET MR j
MAXS8!1-T J:"L

B312 f4ieR RN

nRESET

3.10 $ i) Rt
TEGIENE L =SS, @i GPIO O, B tBEBER N ESREGE, Wakai
BATES, AATITECRAME MM, BHR. EARSE. BHlEEmE 3.13 frw.

D11 12v
sV uU20 12V | N
I T Q 3
2K ;5 R34
) : 3 £ R S ——
5.6K
8050 ° /c
= | I RELAY-DPST |1

B 313 s e RER

3.1 REREBRILIT

H&§ 2/ PT100 #HAIE N #UK B EFHKE. RAXHAR, FEHEGH
REERBOREEM 11 A1LLEM A/D HERBRIEBE N EMBENRENE, SHOMIER
w, MERE . WATEM DS18B20 BRI ERLESARTFFES, RFEL—
RS S3C2410 #HiE. B4 DS18B20 #H — M A IS, TSI EBL S KM
R, EETME 3.14 .

17



WHEBRXFMEL AL

DS18B20 DS18B20 DS18B20
47K

AR

B 3.14 DS18B20 & S3C2410 £ 4 A

I_—1

3.12 KGR E BRI

TKALREE BRI 3.15 Fros, Horh 1 A1 HIE, gk Il s BE 7= 4 — 5 1 R B
% K1, K2,..K8 T RS, V=8IR. BHL IR=0.5V, W V=4V. ZKAL EFZE Kn &
i, B PRSI AAM ETEE Kn &b, Kn 838 . 213 OP & fan th KRR IE V0=0.5(n-1)V.
IR TLC1549 ¥ 35 i A\ AL 228 P AT A L R AL 2

TLC1549

uobroe | [T VT sscae10

B 3.15 KiakEwBAE

33 KE NG

FEEHENMET ERHBFGRALEHE, RERENHT $3C2410 Eh. B
B, s O M. XE1205 T EMEEE. UAMBEORK. LCD (M#ER) &
O, BRMARRE RS, SAEK. Mk aRURERERERE. KA
Bt i B 41 B e B it

18



WERERKRFEME R

F4E MEHISERRT

4.1 WIEFI BB B2 AR

MNEHBNBEE R T EAFBERE. XE1205 TRERER. FHESHER. K
BROWI AR, BHERAK. REARMARRE. REHEHR. MHEEHRE. BB
%,

MEHIBR S F IR R TEETURRAELRRELZN TR 8 FELEHTRT R
YEREZE, ML KB, HWEM, XKW ELERF X . NIZHI2E CPU KA STC89CS2
Bh, SEEFER XEI1205 &5, WRFIER 12864 WM, FHEBER AT24C02,
EERERR DS18B20 L. B 4.1 NS REFLHAE.

B

il

LCDE7R

BERE (—D
XE1205%% ¢ N
R

I |

BEMA

STC89C52
L ILES ]

riEmag K—)

ik g K=

EiEHR

B 41 A Bt EHE

4.2 B S E BT

MIZHIBTE SV M 3.3V B¥E, BEARRITAEMEEHSH—8. sV HRREX
F LM2576 R85 2R 8HH8 12V BIERIEE SV, XE1205 LEHEHRTE 3.3
R AR R P e M AR R 28 LM1117-33 S 8% 5V BE#40% 3.3V H)E.

B8R435 M DS18B20 BAEfE RS, HARVN, BONE, £HESE, WA
TWHEHA-55C—+125C, MENHHEHN 0.0625C. -

SRR G EE, T e, BFmE. BFRoR. e
. BUHBMFE 6 M. MEHMRABSERIT. LCD BRi%H 12864 #d

BB



WHRBHXFMELFAEX

4.2.1 STC89CS52

MEEHI S AL TR 28 1% ] STC89CS2, ERZGFIBMMM—K S LB, EAY
oAb AR, FEFFFIESR(ROM). BUIEFMHERAM). ERATHSE. HTEO., 81T
BOMTPHARLES /AR T REEEL. it BERBHEBE=KA%. B42 HHE
B, HEEHRREAT:
e 8 {ICPU
® 38K bytes 7 1#2H(ROM)

PDIP/Cerdip
® 128 bytes HIAIEFFE2R(RAM) prod vee
P11 2 P0.0 (ADO)
* 32 IO N% nids o3 ko
o 111 %484, KEHHBRFHIRS EEE § E§§ §§§
o 2ANEHEHE Rsrd s _“ gﬁp%?:
(rxpyP3.0d ¢ VPP
o TGRS moreg
{INT))P33 P2.7 (A15)
o SMEE, 2MUAH eHE Bi
A Jov D) ey & P23 (A1)
* MERT BATERE P XTAL2 O} P2.2 (A10)
o SMEEIEAEIL IR T HE2¥(E H64kB “eno P20 (A8)
o SRR i5 %% F 1L % 18] H64kB B 4.2 STC89C52% B B
o ZHEEIEMN FULThEE
o HB—+5V EJEfAtH
4.2.2 XE1205 &5 H B ——
EBEDOCE SEDE. o
&6 S#THRIEL [
Sttt HHMOCRFAEXE T
XE1205 G H, R 58 FHLER
B EIE 43 i, BH44H
TEBERTYERE SR II
HEEE. ' )
B 4.3 XE1205 £ &4 w38 R 2 A

20
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B 4.4 XE1205 A &AL FHE AL % 5 kB

4.2.3 TG AR %

MR B EREER AT24C02, EREE ATMEL 2R #{KIh# CMOS #4T
E’PROM, WHEH 2561817, RARME. BEXYEE. EAEERSTES.
AT24C02 X# °'C B4, Tl SDA K SCL BiRR7EETI ML LR[S R, mkER
Bk 4.5 Biow.

A0 vcc4],_| Gl J_

Al WP " 1ouF
i
A2  sCl Pia

GND SDA P35

L AT24C02

B 4.5 AT24C02 ©.58 22 A

4.2.4 H S Hl B Bk

NGRS, B EHEALIERESCHNA . BOKRIIFERES, SEHKR
BBz, LR H R A 4.6 Biw .

B 46 eirslbitE

21
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4.2.5 BB W

REFE R ST B R A PT2262 SI4mhs, HUWCRERACE KA PT2272 65, SCEREUR
Tk

PT2262/2272 RAEHIBATEF=H—F CMOS T ZHl MK FEM LA %
fERG R ER, PT2262/2272 B Z FIH 12 fi(Ac-An) =&tk s M, £ A & TR 531441
HuhkRS, PT2262 B AIH 6 Ai(Do-Ds)EIEME M, WEMHULEMBIELM 17 W BT
W, TRATEREBERRSRE. HETH PT2262 REMHIBHESH: ikl iR
B, APBAR—ANTENBEFE, BEGH PT2R2 B#KBESE, HitaE2d MKk
thiggxtia, VT A BB EEY, SHRNHENHOEEREEEEEY. Bk %
Wip LT RAER], BisEgch RERNE 4.7 k.

PT2272 j?
~ A0 Vee
R 1
-1 Al vT -——”‘:-K
nit
1 A2 osc 028 we
=1 A3 osc2 1*;
™ a4 DN b 5:
RI2 o ! c
1 A5 Anmo[~—" = 4HEADER
ki3 1o
lA6/D3 Al0DI ik
R4 10
~A7D4  Ao/D2 _T._._-(-_'-pl-’c
RIS 1o
[1vss asp3f— S

B 47 #Eib mEl

43 LEBEFERFRE

TELERKFRIZET SPI BTEFHAT, RF ™R REEF M _LAed e
. TEBEEFIREFIEOETFRESERF. LI REERF. TREIERK
BF%.

% XE1205 IR FFRMNEEHRLED SPI ZRERITHEETMN, RENEE
RS, MEZHHERNSY, BERESHEREGRGS. FFEELIRERAF,
HEXREFFRREUTSH: MEEH. THE, &R, FR. HRF.

RIEHIT BT DATA 5IRIXR . REHIER, &% XE1205 & T REEK,
DATA 3IH & FR RS R I%H %, XEI205 REMFIESE, fid B33 AiR =

22
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TR, BTCAE— LRI R b e A e H U EREF B i ERE—
H 4 FWHIHFIHO0xAA)M—A 32 M AIEURAG. REZER)E, £ XE1205 REE
B S E R

B g, BRI R A BB 0 00 I P 2 K R B Se g R R e M i SRR
KRG B TR, RALIERBEEEET SEA 32 AR E0R RS US4
i PATTERN {55 CPU Rt Pl i, RAETRWBIMBIEREFALBEE, K&
A HLRIEAE ZE T SCK A DATA 5|HIAE (), DATA {557 SCK 1 LA Bl EH
o B FLEEMCRI A B0 o L 5 5% P B B0 Thise, H 2 T ¥X PATTERN {55 BHKITIF
BWEIE IR, (E: MOBRFEAELKR)

4.4 NEHIRE FEhIRRLRE R TR

FizhlR 5 NEGIR R - ENXBHERERBEMNE, RIENTHESES
Ao ERHRLIATINEHIR S BEAR MM, FEH38EE R X b5 A58
BABE EEHITEENTE., BfEMEELENT:

FishlBEg K& SMEEN—IKERE, AEHIBRKEIGLWIE, Akt
BREVAMR, WARNEFZEIE, AFER; &R URE R G4 w 64
Fo BATHHUBNZ G, WERREFEFBFENEIE. & FEHBE—emrER
BRAWBIHIE, WHTHASMERERTRELIZK), mEET=K, AEHIRD
REMNE, ERHIRRERGRE, REEHEIFPILIY SR EHIT.

FIFE, W8R8 R IE A 1E KW EEHIR R —lfE, HE—ERNERA
M FI2R R A BB FEFIRR R E AW, MBHTHRASMER . D3R5I MMN
BWUE, FFIRRIEBREEEGS. SURERMTMXEER T A BEEW, BIEmHE g
4.1 7R

A4 SRS X
% % £ B
Wik ST 68H
A0
Huht B
Al
B (o
B KR L
i DATA

23
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T cs

LR 16H

4.5 MIZHI BRI AE

M IR ELBMTHRER :

(1) EHIzhEe: BEEHW. FUKBRIIFERAD, KIUKRK B3

(2) BRThEE: PARKEAKE. BEKEEER, URHBKHEFKEER. Rit
HEER. BATERRE;

(3) ®EE: BKEPKARE. BNHARES:

(4) TEIRE: R IR AT
4.3 BN ES IR 0 2 I T

@ it
@ «auE
@ ks |
0
@ =k# J C
@ Fk¥ | ‘
_ Rit#h g B
TR
e + - B ] F3h

B 4.8 A Bas0iid
4.6 KBNS
AEERNAT NEHIBEASHEBRNSNE BB, RERELLEEEF,
FABAEHIRE FEFIBFEMABTER, BEMBNEHIESZ LI R ILEH @
R,

24



WHRBRXFMTFMILX

F5E EEHFRGTEMNELIRMBREFHRS

FEHBREFENRETAIEL TS IE: INRFMROEL. RE
51 2#2F Bootloader K. Linux ABRBEMIHRENREIL. XX miFHRREITE
PC Hl (Host) LRI, #8549 1F4EMIBITEE BArHl(target) LB Z3EHISCH. RES]
B2 Bootloader #1%4TF PC Hl L#I BIOS, s RLEMVILHL THEFKIRIEREANK
Bl4L3) Flash B, REHEFILS Linux BERZ. Linux AEEBARRAETE
KMEETE, AFTIHEEENZESFNERE. XHRERBARRERGTFE& AR
HEERN—HS, HRESHAPHRBMAXKN—8S, EFETREREXH. REE
. AP RARFRLEOENERF.

LRGBEHRMORGTLEHEE, RENTEDREENAREREIR, KR
BRI mE M, BB — N KIEFS BET PEFER, &SRR
k. IHESEFNAR. BINEFHLRES.

5.1 XX 4miF
i, XX EERRE—NFELERS—FE LHAHITREBE. AT
ROEFRE MgmFdRE PCHLEM, BHRFHRINEGREERARBIFR EE1T. &
EHXMEEN EFRREFE, EERR LFRETHFRERBRAZTIFL. R,
B EHL_E B9 328 4 3 PR L AT AT IAT IR R iR AR AR A S X 4 i3 .
X wFERFR ISR T
(1) BIERIFNRE. EXMTED, FRE-LBHNTE, QIBLEAZR, TEN
BRI K U 4
(2) BI# binutils, XMERLEHRE, SEIEEM am-linux-1d FTH.
(3) BB XX FREN gec. XPERF, REEHRF CEF, MARHRE CH
‘.
4) BIE—NEXRIFRE glibce
(5) BIB—ANTXNHRFRAH gdb.
(6) EFHEIE gec. RIABIE geec FIIBRE R F CH+4miFdE, WE glibc CEHER
BT, UM T B TE gee XX Ik,
(7) EFEZE glibc. WMRBIPTEINERE, BAKEILETHECHRE XN RELR
.
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5.2 Bootloader

Bootloader (5| S MEEF) RAAMABEEITHE —BRIE. REE LHE K

i E Mt 0x00000000 AL TTERAAT, MAERX ML LZHOBERRREAN
Bootloader. il XEBRERF UV BEGRE. EUAFTHRKMSE. N RZLE
FREGRBH B — N EEBARE, MEARKXARAREREAZHESTFIERAIRSE.

Bootloader ESI AL H#AAFAMHE, B—HBREEQLSKET CPU MR

GRS, BFHEMLCHEESRLR. ZIMMEROEEESH:

HAPEMHR AL (BREFTERPE. KALES AR S/ cache F);
AW B % RAM Z (],

WMRBRMNEANBIEFEN T, MR H Bootloader 155 — K BAAFEE] RAM;
WEER:

BREEIE BB CBFAD A,

F_HBOARA C EFTHA, UELAERRNIIR, WERFAEFNTIRE

Ao BHEtt. XMRIOESH:

IR AR BB BRI B 5 %

K REATFBG

e BRI AR ST R R R M Flash 5] RAM;

ARBRRERHZE;

AR,

Bootloader A Linux AR ki R BIRZEIE—FIE L, BERBE

¥ MEM+START+0x8000 it 4b. ZEBbEERT 5% 2 T 5% 4.
(1) CPU HHFBHM®RE

® RO 4 0;
® R1 AHL2EL A ID;
o R2 ARBBhEBH, #REFIRE RAM FHRHE AL,

(2) CPU ##{,

o gk Eh T (IRQs # FIQs);
e CPU X E K SVC #:K.

(3) Cache 1 MMU KJiR B

o MMU 41K H;
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® 154 Cache o] EAITJT B 0] LASKHA;

® 34 Cache LK.

AR T FUARRS KA A A

void (*the Kemel)(int zero, int arch, u32 params_addr)=(void(*)(int, int,

u32))KERNEL_RAM_BASE;

.
[

the Kernel(0, ARCH_NUMBER, (u32)kernel params_start)
A ZRZ Bootloader XFHI# E Mizi AR FFRM vivi, ‘EEMS ARM9 &EE . vivi

BAWMRER, BB UE B 6 G XA E T ER) BT830 Linux
W%, X vivi FERIAERPY,

5.2.1 vivi B H

vivi 4L T 2T $3C2410 B BT ARMEARE, Frolx vivi B HELLRE R,
BHRENT:
(1) REHRIFELIH:
ARCH: =arm

LINUX INCLUDE_DIR = /friendly-arm/kernel/include/
CROSS_COMPILE = /ust/local/arm/2.95.3/bin/arm-Linux-

(2) % 'E NANDFlash 4 [X, & vivi/arch/S3C2410/smdk.c, N B HAH :

mtd_partition_t default_mtd_partitions[] = {

{
name: "vivi",
offset: 0,
size: 0x00020000, /128K
flag: 0
b A
name: "param",
offset: 0x00020000,
size: 0x00010000, /164K

flag: 0
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34
name: "kernel",
offset: 0x00030000,
size: 0x00100000, /M
flag: 0

hi
name: "root",
offset: 0x00130000,
size: 0x03ec0000, /!
flag: MF_BONFS
}

b

(3) vivi JBE)/G A param set WML WEB Y Linux WERB3Hw 4T, char
Linux_cmd[] = "noinitrd root=/dev/mtdblock/0 init=/Linuxrc console=ttyS0,115200";
root=/mtdblock/0 & NANDFlash {13 1 N3 X, BERZRS M rootfs, console=ttyS0,
115200 1§ kernel B3R R &M@ bR RO 0 L. BERE vivi, ERAKMS:

$make distclean

$make menuconfig

BLE SRS RATHRIE, L ERTAER vivi Z#EHIBREXH, B JITAG FH
sif2410 TABTRBIES . RIE, EERS, vivi A& OLX 5 ERE3EBWE 5.1
iR, BEiEREA MMU REEE R RERE T AF.
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5

VIVI version B 1.4 (rootRlocalhest . localdomain) (gee version 2.95.3 20010315 (re
leasel) H8.1.4 Sun Jul 2 14:14:48 EDT 2006
| |[MMU table base address = Px3ILFBCEOQ
Succeed memory mapping
| $S3C2418K USB Downloader wer R1.11 SEP/83/62 |
FCLK=200MHz . DMA_mode
| {USB: IN_ENDPOINT:1 OUT_ENDPOINT:3

FORMAT : <ADDR(DATA) :6>+<SIZE(n+1@) :4>-<DATA:n> -<C5: 2>
NAND device: Manufacture ID: @xec. Chip ID: 8x76 [Samsung K9D1208VOM)
Could not found slored vivi paremeters. Use default vivi parameters.
Press Return to start the LINUX/Wince now, any other key for wivi
type “help” for help.
Friend]yARM>

<
EEW oo0x BROGI 11 e . A e 4

B 5.1vivi BB R 7L

5.3 Linux R&ZBI S SHBHE

53.1 AEBEMT

Wik (kemel) RBERZHIAMBEOEST, BRETHITENREONEETRA
Fizhae™. Linux REAZFEMRRMIKET, GIEBBERRLRE, LEH.
WP MRS RRED, ARATAERA XS K. B 524 Linux A
BHEZRE, HUR W ZSERAT S AR, AT AT RE S o F LB 4 Y.

| FEWAEO . D
—5 i
Vi Yo Vi, Ve ¥ YiaYis ViaVar ¥
wera | wren S50 ‘ M3 ie:
=4 L -
FE. ” ty FUR T g
ZiEs il &iblil [SEPT
PISETE 14
BErIaE M7 s i
59 TR ARG
IF drive
0O d B &

{E_.

ER ) - = -
TEH

= |
CPU FITE coD TMEH MiEE O
O cmss=zmnsh:
4 A 5.2 Linux HHIERE
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o HEEH. HEETHIARFBRMMSHERE, FABMIITMA SR BH
EE CRAREH). FAR#EZBIMEREG (BES. SEsEERRERFER
iB) RENRAMERG. BRItz BHRHERMMALE CPU MAKEEN
RABEHEN—HS. BIERE, ARHEEEESRRAERMHEA CPU
EEIWT EANFEOME . N TELN RS, HERENEEREFENFS
HRBHBAY, BILIEY, BIEMATEEE. S TFELHEREK, INM—BREFER
H—AAZREENBLA P REFEREFAEEE. XML ZE ARM F&
FHBENFETERRARE LT XU E TP RERLWHKKER
SRR .

o AFEHE. AFTHETENNIERRELZ —, BHAFNERIBRRE RSN
RER— M RBEE. AFEENEEDRESE MERTUNZNRNER,
H B RS BRI AR RN R E REYE AR . HEEK
Thee A bk Bst, HhHERY. WESER. RELHE. THTRERARRL
RS, dhhkpH R FEREBEGM . ARZARBSEHE
KE, NFEERSTESAYENFEENEMAGTER. NFEEZE ARM
FEEMBHEETERRRNESS, FEREEGFENDEAFRRARRE
EEMAFEZR PR, HRE A map_desc SKXTIXAMRS X RifAT
k.

® HRZ: Linux EMRXEE KB T X4 ASKAMME, Linux PREMNRE
AL SPESCHRE R WRTERE SN Mg SRS, T
B EENRED ZMEM. Linux XFEEHXHRSE, BREXFEYE
R EARBIROARR TR B, #ET LM AA RS Linux FRHER ext2
XHFRS, AT R E I FAT X RS RARRER THEHFRERE
THATFIRAR RGN RELAEH B S EES 4R NEREDE, ki
45t Flash $¢PE #3200 YAFFS X R 4.

o H&EEH: Linux BB N REBREARFIYVEREZE. RTLAER, AF
AR EABRERAILAX RIS, A REEHERELR G5 EHE R HEXHMA
PRTERL, XBARBMEMEKEERF. RZLEA RS HEH4IMRAMENE
WEHFERF, FTLAST ARM W S3C2410X & H WA LA &R RS
BB ABETETHERERARTED .
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® KZKIjfE: Ko MEREMBARRTLR: BRBKNEARRDEMH. X
PR B ZX YRR AU AEER. ARG KIZEERE. ARASTTEN
MG E O Z LRI, FHRIEMBEEHRFOIIT. B,
Bf () A AR AT ) ARl b . EN B IR B BB R, AR
TEFERATLAFI A Linux MRS ORI S BB BIERTh A2 .

Linux WEFEABIFEFEEKR, ESEHBIREH, BN HENE S.3 Fix.

char ext2 i386 ipv4
video vfat f— arm 802
drivers fs arch net
N~
include
/
init knernel mm ipc

A 5.3 Linux AR5 5 B

P YR S #/Linux/arch/arm/ B % &5 ARM FE XK AZNAE, MBETENE
ARV arm BRFHCH, R TFEMGTEFZAHD T,

kemnel—ARM A REMAEAAZNE, TEAE ARM FELHUERK ARM
CHRIERF, WE3NAE head-arm.S. 57 H P WL B AHKH) entry-armv.S PA R HE—L
1 ARM R EWHEXMHRARER. REFEA. RAKRS CHEF.

mm—5 ARM FETAFEEBIHEXHAEAL. FEF. SHFEEEX
# mm-armv.c; S5RERE LB fault-armv.c; 5% CPU ) MMU. cache. buffer
FENFEEBARRIEAXHKICHB, P proc-arm920.8 25X ARM920T I,

lib——ARM F& T L TMAK N RHAEY VO Bk, MAFE R
memcpy, VO ER#l, PI#fER#%E, FEL ARMILHESK.

nwipe. fastpe—%t ARM F& T # A HEIREARDIAFRER. ARM ¥4F
B EBREEN— M ERRELH. DRAPRE OIS, B RERSHR
SPEEERARENRHE, TTULERE B PRI E R BERERERL.

boot— B A RMIFERIWAEAFBEZNMBXT, FEEAET —EXHERIH
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Xt He 48 BT 8 [ B 7% AR

tools— 1 F E 304 A 0 mach-type.h FREE SCHFRIRIA SO 1.

def-configs— X A VLA KB AL E X . BCEXHFEXS Linux ABHITHRF
IR EFT LB RIS, EHARTREMN CPU R B RXXGSEHFHNEHER, £
SR REN—NEESHEBE.

mach-XXX— W B —HARFMIB LR, HEF - LREZHEHXH—LBF.
mach-$3C2410 HXRTEE TR S3C2410X THBIEMHKMNAHE, X kenel F1 mm
AR THABEZLEEEAFEHME. vmLinux-armv.1ds.in—8 888 30 4.

532 ABHE

AR Linux WS A S3C2410X A48, MEEFMMHENHRZABET
B, BHELEWT:
(1) BABMRIERR S ERAN Linux-2.4.18 BRP, BXEKR Makefile X4
ARCH ?= $(SUBARCH)
CROSS COMPILE ?=
BECh:

ARCH: =arm
CROSS_COMPILE =/opt/Fiend ARM/usr/bin/arm-Linux-
(2) arch B& T #) Makefile SC3H0 -
ifeq (S(CONFIG_ARCH_S3C2410),y)

TEXTADDR= 0xC0008000
MACHINE= s3¢2410
endif
TEXTADDR & W ieiRE Tht, B imageram N T E, RGBS
#%if, XAk 0Xc0008000.
(3) config.in RALE XF, 7E config AP MALLFHXE R
if [ "SCONFIG_ARCH_S3C2410" = "y" ]; then
comment 'S3C2410 Implementation'

dep bool ' SMDK (MERI TECH BOARD) CONFIG S3C2410_SMDK
$CONFIG_ARCH_S3C2410

dep_bool ' change AT' CONFIG_SMDK_AII
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_ dep_tristate 'S3C2410 USB function support' CONFIG_S3C2410_USB
SCONFIG_ARCH_S3C2100
dep_tristate' Support for S3C2410 USB character device emulation'
CONFIG_S3C2410_USB_CHAR $CONFIG_S3C2410_USB
fi  #/* CONFIG_ARCH_S3C2410*/
(4) 7 compressed H 3% FINA head-s3c2410.8 3L, FIRt S3C2410 AT 83T 4]
thte, FFEILERTH Makefile SCF:
ifeq (S(CONFIG_ARCH_S3C2410),y)
OBJS += head-s3c2410.0
endif
(5) £ arch/arm/kerne H X TN setup.c 30 %308 & BRH setup_arch, X4
R BRR ST A R G MR RIMALTAE,  Hinx Y2 A 77 55 meminfo AIRILEL.
MNEHEERNAFGHTERERKNMEM. HF, nr banks #85E T AFREIE
&, bank 8 THRAFNEHE. FHRIEERITERKER PAGE_OFFSET M
MEM_SIZE #{f include/asm-arm/arch-s3c2410/memory.h F5€ X, PAGE_OFFSET £
FITURRIE, ARG PR EZE A 0xc0000000UL.
(6) WEHIEDY 5% F
HANFEHI G make menuconfig, HANZE BN, W 5.4:

Lirux Kernel Corfiguration
Arrow keys navigats the nenu, <Enter’ selects submerus --->,

| Highlighted letters are Porlmg = ressing <> includes, <N> excludes,

| > modularizes features. Press EscrEsc) to exit. <7 for Hal,u {4

| For Search., Legend: (=] built-in [ ] e clur fed <M> module < >

| i Code maturity level options =——)

rrwa al setup -—>

B 5.4 BLE Linux A14%
HATECE RS, K Eme MERBNE, RSO FERBEHAFAFAMHTE
HATIER .
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HERMHNNEERE ZFHEEFR, BN IRERMAS X TP,

Y—H¥ % Re gt A%

N—R % BedmiF it N #:

M——¥iZIhAedn 3 A AT LATE R BB AREA B A P RIS,

ERESEANEE, H make #ITHRIE, EREBZ Y arch/arm/boot/zImage , X
MHTHINESX, EFEF, AEFD Linux KAKEHER.

54 XH ARG

BARBRENESRARETEROEAREENFMHRE. EEEER ROM,
Flash ZERENEEFMERE, FULREREXEERRE LBITHXHRZE. X
BRAERETHI S NHERE LSS LR EM—FE XSS, 5. 44
EEUHRE . IR — Linx RARARIMG RS, ERARE ERKE3IN. BHit,
FE N Linux BB RS, #HE)ELE K9S1208 NAND FLASH k.

Linux MR HRATREFNTAR (HESHERD P

(1) /bin (binary): & & MrdEa SN ARRF;

(2) /dev (device): B EFHMEMIXHED, 7 Linux F, SCHMERE KA R
WK, R4 EREMNEEEE/dev B —NxF R & & ST

(3) Jetc (etcetera): XNMEHFBEEFREREXNHAHMORE M4, Him
/etc/fstab(file system table)id % T /8 BB BB XM RL .

(4) /home: FHA, EBZ;

(5) Nib(library): R Gt Bk A 1) B U

(6) /mnt: FA P IGES BB UM RS ;

(7) /proc: Linux #EH—MEURLE, REBIHNENFT=E, AFRTTUEER
LV )X SRR R AR R

(8) /root: FBHF P X HX:

(9) /sbin: XA BRFBERKEEERF, W fsck. mount %§;

(10) /tmp(temporary): FEHAS Al FIFE AT B 7= 42 FRY e BN S48

(1) fusr(user): FEIOR = BL AT RIS #F
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541 B XHRS

EHR A Linux XHRERAKET, Busybox 25 H A — 84T EH. Busybox
BXEN TREEBE—ANATHAT S . B #iH Busybox £ T —H £ 4 Linux % H
wéd, XBTAMBRFIRIES, SLUHEERAR Linux FRENH. EHEHRAR
XHRGS, TAGHREA S0 UERFNR T EiEF AL A Busybox,
XEERBAES MR- BEXK/NTGEEE POSIX MAX RS,

RXHREMEESROT.

(1) B2 B 4% %3 busybox-1.1.0. 7 Linux EHLTFHEA busybox-1.1.0, EFTEE
4 make menuconfig, HAREFRTMED, CHREFENAENERE S EML, %
BARRESITHEEMNITR, R/GET make. make install #4>, Linux FXHHZ
BB LA install B3RP, HHFEZN friend root,

Q) R R G RXMREPHFRT RECEANNAER. EURRGRE
B Ab—AH R . RELL Busybox Z3:J5 R B R AEM, WERXHRENE
N

® GIENREBREH

ZHEF friend_root FTELHE “bin”. “sbin”, “uss” =ZNER, FEUWUEHTE
B, Linux BIERAEEEXERWT:

/#1s

bin home lost+found  sbin usr
dev lib mnt sys var
etc Linuxrc proc tmp

@ £ inittab SCHF
inittab S & init FRFIEINECE . nit RAKBIEEITHE—MEF, B
BHNARFHRCHTER CERZEITHE-HEEHEAFEIT, HERZEXA.
Busybox §] init #2 F7E B 3B S EL inittab XHMIAZE, FHHATHNAIGS . Eletc B
X TRIZ inittab XM, XHFREAR:
::sysinit:/etc/init.d/rcS RGP PITRIN A
::askfirst:/bin/sh #]iE 575 5 O f33) Shell
® BIL sysinit IIFEHATHIfr & A
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sysinit BIETIEE A4, £ inittab IFEMERENHUNPITHH S, BEZ
S ERMA L. WATELHRSKNYIHML, W proc IZ%LF%%B%?%‘ ZE L)
Z)% . 1M inittab A MER, N/ etc/init.d B R TEIEARA reS FHA, HREME
AFTHATIN . HARENT:

#! /bin/sh
mount -t proc proc /proc #H#, proc XHRG
mount -t sysfs sysfs /sys #HH sys HRS
ifconfig lo 127.0.0.1
ifconfig eth0 172.16.16.118 #iXE IP Hihik

5.4.2 BH Yaffs XHRE

Yaffs &4 NANDFlash T8 HIXHERSE. 5 JFFS 48tk BRADT —Ehhg, B
WEBTEEER, §HRFESH, EHITBHENRRER Yaffs XHRSEEEH# Linux
W, FHAIARRENZE. BEIEWT:

(1) &L Yaffs B, BLFTFH Yaffs XHEHIZEERXT:

mkdir /fs/Yaffs
cp *.* /fs/Yaffs
* A RIEE P L EREEIE devextras.h, Yaffs_fs.c, Yaffs_gets.c, Yaffs_guts.h,
Yaffs_mtdif.c ,Yaffs_mtdifh, Yaffsinterface.h UA & yportenv.h.
(2) 7 fs/Yaffs HFZ T4 —4 Makefile X, HKAKA:
O_TARGET :=Yaffs.o
obj-y := Yaffs fs.o Yaffs guts.o Yaffs_mtdif.o Yaffs ecc.o
obj-m := (O_TARGET)
include (TOPDIR)/Rules.make

(3) X fs/config.in IKBERMUT AR, FHRLIACE Yaffs :

if [ "CONFIG_MTD Nand" ="y"]; then
tristate "Yaffs filesystem on Nand" CONFIG_Yaffs FS
fi

(@B fs/Makefile SLEEFMEL T RE, BT LU IFE Yaffs:

obj-(CONFIG_Yaffs FS)+= Yaffs/
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5.4.3 BIE Yaffs #ﬁ_ﬁ&ﬁﬂ)‘c#%\éﬁ

Pt 2 R XU R G, SRR RGN B F s R X F U &
iR, REBRIMFRENTREERE XM M RAB RN R E,

Yaffs YRS EH) utils HFX T HEE T mkYaffsimage/mkYaffs2image RIS, 9K
&2 Makefile B AR 2RE AR IF H kaaffsimagé/kaaﬁ'sﬁmage TH, BHEEHZ
fust/bin o $RAT:

mkyaffsimage friend root friend root.img

A Rl friend_root.imgMR % X 4. FEvivilEX T {#H “loadyaffs —e root u” A A LAEE
THIRFREmE. EXLIAMNYaR X RERZB), W LEviviE s ST RAR
RABERENSITERERERNSH:

char Linux_cmd[] = "noinitrd root=/dev/mtdblock/0 init=/Linuxrc console=ttyS0, 115200"
544 EENE

BEERAGHFNOEE, RKEABRNZEZFX MTD M Yaffs X :
Memory Technology Devices (MTD) --->
;*> Memory Technology Device (MTD) support
[*] MTD partitioning support

--- User Modules And Translation Layers
<#*> Direct char device access to MTD devices

<*> Caching block device access to MTD devices

Nand Flash Device Drivers --->

<*> Nand Device Support

<*> Nand Flash support for $3C2410 SoC
[*] S3C2410 Nand driver debug

File systems -->

Miscellaneous filesystems --—->

<*>Yet Another Flash Filing System(Yaffs) file system

support
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[*] Nand mtd support
[*] Use ECC functions of the generic MTD-Nand driver
[*] Use Linux file caching layer
[*] Turn off debug chunk erase check
[*] Cache short names in RAM:
ABEETRGE, BHRRTFEHRXARAE TR T o SRCF ARG LIRS H#
XFEBTE, FERELE.

55RAERFRS

H ATREE THE N RITK P RIIR S, BRES MR GF R TIERPEREH &
A@GUNL, ERAMFETIESLA,MER, BESTELED. KAHEHHE
f74#%4E. QUEmbedded (fE%R Qt), B & Trolltech AT —MFEE= M, B—IHEKA
KARERIHERAFEONNATRMESN CHITAFRE. ENABFREZ
R RATE R EBAT Qt FFRIAEMEE.

5.5.1 Qt FRIFIEIER

#J% QUEmbedded 3T X4 AR BT EME 3 4> Qt FFRIAE: QUXIl 3, BJ Qt £
HEJF R #8E; QUEmbedded(X86)5 3, XRIEME EHF & EMGFM AR B Ir R EFK
¥ 3; QUEmbedded(ARM)AE X 4iiF3f 5%, 7E QUEmbedded(X86)¥F 55 T fiAid IR FF1E
B THATRERER, 1Rz R Er.

EMET N RFAR LA, TETRUTHUANZRE: cross-.95.3.tarbz,
tamke-1.11.tar.gz. qt-x11-2.3.2.tar.gz. qt-embedded-2.3.7.tar.gz. EAAKRIEERIIFER:

(1) 2% tmake

7 Linux fp @A T BT T ar

#cp tmake-1.11.tar.gz /usr/local

#cd fusr/local ’

#tar xvzf tmake-1.11 tar.gz

#export TMAKEDIR=$PWD

#export TMAKEPATH=/usr/local/tmake-1.11/lib/qws/Linux-x86-g++/

#export PATH=$TMAKEDIR/bin:$PATH
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(2) &% QuXIl

7 Linux sr & A TBITU T M4

#cp qt-x11-2.3.2.tar.gz /usr/local

#cd fusr/local

#tar xvzf qt-x11-2.3.2.tar.gz

#cd qt2.3.2/

#export QTDIR=$PWD

#export PATH=$QTDIR/bin/:$PATH

#export LD_LIBRARY_PATH=$QTDIR/lib:$LD_LIBRARY_ PATH
(3) 23 QUEmbedded

£ Linux A TETU T @2

#cp qt-embedded-2.3.7.tar.gz /usr/local

#cd /usr/local

#tar xvfz qt-embedded-2.3.7 tar.gz

#cd qt-2.3.7

#export QTDIR=$PWD

#export QTEDIR=$QTDIR

#export PATH=$QTEDIR/bin:$PATH

#export LD_LIBRARY_PATH=$QTDIR/lib:$LD_LIBRARY_ PATH
#cp /usr/local/qt-2.3.2/bin/uic designer /ust/local/qt-2.3.7/bin

ERBEETERE, EEIHECREE 3 A Qt KFRHE. HRmEFIFEARE

QUEmbedded(X86) 5 T 441, A5 1A F R BAMILR P AR &5 88 33 4T i A0 LB AT, (LB
W E R BENABE QUEmbedded ARM)MHE T HATHIF, WAERN - HBERBES

QUEmbedded ##EFE—il& T8 FI Bk Lig4T, #4T BARRIAR.

552 BHIRNABERFRS

Qt FRAERESTRG, ARSHHH Qt Designer R EF. Qt Designer £—

MEFRATRAIFR TR, HERKH+35S. ERFEEPLT Delphi, EFEH C++
EERENARF QEFRT RN~ AR SignalSlot HL#l, EF AEUT vC+H
BEHBHH. SN EMRY Signal B, Ht—NMAMRSANAMTTLUED Slot #
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WCR KM Signal, HfFA L AT LK B O/ Signal, XFELE—NHAKERIERE
5o

155 (signal) FHE (slot) & Qt BIR-LHLEI, 2 Qt EFHEAM, hEXAHTHETR
BMEER . FEIER—MHELZED, NRATHRZENER, — Mgk adn
LBER—A clicked)f5 5. BFRBTREY—ME, WNRABRFE, RERAA cicked(
RBECXMERE SIE R, KRR — MmN B ER.

ESMENIHRERZLN, EUEERTRIRERDER, MASERRE™E
Bift. FEMEREZOMZEDE 5.5 iR,

Obiect Connect{object].signall object2 slot])
] Connect(object] signall object2 sloc2)
Signall .

Signal2 | = Object2
Signall
RE— Slot]
Slot2

Object3 Connect(object! signal2 objectd,slot1)
Signall Objcetd
Slotl

T—— T
Stot2

Conneci(object3 signal | objectd stoid) D103

B 5.5 5 Hikeiks
GUI Mt R: 7 qt-2.3.x for x1 FIREREM bin BHR TIBIT/designer” i
4,35 Qt B HmE LS, W 5.6 Fin. AEimER N sew” X3, #H T —4“new Form”
SHEHE, FEXANXHEHERIEHE Widget”, TR T —NEHE. REIREREMER, HE
BaSmng, RELHXRERE, HERei SRR EERE.
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o I TP — . . 1 A L R S TV 4 S

d@ 0 DEOs BEEOB sl Bam® A@uye=—m/~
Bl ficiloworld B Ob tier:
Nams s

A 5.6 Qt Designer #9i& 3% &
/] vic TR form] BAHRML ML, REHER:
uic - o forml.h form]l.ui
uic - o forml.cpp - impl form1.h form1.ui

EXHERAEET forml FAERI LM form1.h AL AF form1.cpp.

T A& GRS EERE, FHRERAMERE, EXREUAHEA
(PushButton1) & 51155 clicked()Jk fish /% 4 (electric_heating)()Fi hn#4 4 1 -

HAME S SHEMERE.

connect( PushButton, SIGNAL( clicked()), this, SLOT(electric_heating());
connect() B HH# 3% £l (PushButton1){5 5 clicked() 5 (electric_heating))fEE#E, %434

#ll fif o7 LAJ5 (8 4 sk % (electric_heating)() B %4 .

FE A N AR EE

KRREEBRRLN R, RIEHRERE, TTRHERS N UTFILANEFE. 2
AR, REBERF. BENERRE. KORIRFE. 830 EKRF. amntg
JF5F. X TAEEON M RERR TR S D R4k 5L 5y . B 5.7 ARA X IEFFIE
Al

(1) REWMAERF

REWMARFECHBNRETAGRIZT, WEH, WERERST, ¥AKTEL
B, S THERN, NMAFY, S TIUERN, WMATM. BEREhkE
BRI R R EATHN A, A AR FE R 5.8 BT,
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| 5.7 TRA LA B 5.8 ARNAA ALE
(2) XLERFEF
XL BFERFMHRE EECHE XE1205 SHMBUERF. ERE|REEF. LE
R EEER, VIGHEFEEAEFERNEEFNEREF. BFiiEEmE 5.9 5

|

7No
ﬁixmzos%ﬁ%ﬂ

ﬁt&#ﬁﬁéﬁzﬁ—l

|#BRX FIFO

B 59 AL ABERA AR
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3) MBEEF
AR 28 K H DS18B20, ESEiBEHRMMER: MHL—ROM #EES—
FrERBEiRS-Hittsm. B S.10 AHNBREFREAE.

[RDS18B20% {1y |
&
.
RBEROMAS Y
‘ BAREHTR
RIEEE RS J
BESERAGS
B, CRC AF;_____
B
&K
<
” )

B 5.10 #2442 E
(4) KARE & B3h EKEF
B3) bk, RilidaekEIKEBERKE 83K, KR B31EKKTHEE. ©
TKAL A RS AR YR SR K BT 7K I & A R 5 f 4k e 28 0 i, T — 25 121 LK
RHPFFRRE. B 5.11 A8 5.12 75 KR MM B3 LXK BFHREE.

KRR ik
v N
N
! Y
RAEA AL Ekisl |
ADEALER
&% -
B 5.11 KRR AL E B 5.12 A48 A

(5) MM EF
FIR AR KA KA RKET IS, FHZERSEENZW. MREEHAN
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KR, —BREEAFIHFAER, IHEENFHSTHBIRMMA. iR ARFREZERD
K 5.13 fizr.

B R

HRYE 2 16l e i
AT E R

- v

A PHEE In#4

ZR

B 5.13 &L HEFAEB

5.6 KE/NG

FEHANAT EEHBRETFANBEHIRE, TEMEXNGFFREL. R
%8| SF2FF Bootloader B Linux ¥k RENZB MU RE MR IUHLS TLE,
FAANBTERINEEFENLR, RENMET Q@ ARAREEIRRNARF
K&, BEELTRSNARFHEFRER.
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£ 6 B KPABEEARGIEM PID 125 RIFE

Xt ARFB e E R R EHEHIE T H 5%, Bl intE 50 PID 25 ERIE I B %1 5 .
PID =428 B —F &6, EREAEME () 5KFRMBE c(OWBRZEHIRE et)=
() ct), FREMLE (P). B (D, # (D) EILUAEH R HE, M=
BT, HEHMER:

u(t) = Kp[e(z)+Ti’ j:e(t)dt+z’l%j£2] (6.1)
RE fE s R e
_Uls)_ 1
G(s)= o) Kp(l+T’S +TDSJ (6.2)

e Kp AHUBIRE: T ARG RBIES: T AhHs e EEE.

PID #HIBURHEE S, HHEBPERAMART ZNA. ERKHEEARS
R—AKBHE. di¥E, RENEME. R LRIAFETUEHE KN E R
RE, BATHEUNHBIEHOEERE, E00 PD BHARRBREFHHERBEDES
FRHEMESR, ELUARS ABERBHIBOR . BRI HR B i =fE s i L (A
TH e EREH. MEMSE) FRAXFNANMER—F, XEXREMIELEES
BEEEHPIMEB T HIEN ZEHOBEER, MR e, FE8t. HEHR
H—ERENAE N, FEXEE BE RO, BEERTCY, E-E RN
PHBHTAREERSHY, AR NBRZLHBRESRE, MTAEEESEFEHE
MR, & EETE AHELSH/ MIRGIS, EEREH R E RO ABEERE
B 2 G H) RS AT 140 B T R B 7 LSS AR U0 PID RIS &R K, IXHEE A
BRI R ERE NSRS, X EE PID IHIREREm R S

KRR S PID I HIRES SRR PID BHIRE M GE. —FER
PSR 4138 k44 PID #5188 7E 4L A %5E PID 23, AW B8 E 24 PID #4125,
A —Fp R AE KR Z T B AR A LBt s, e/ Ma 2 RABEMES, BREiirRn
VI RARYE FUSE 8 € i 25 B (ERAS], IX M AL FUZZY-P XU 4 BB 6138

FRERAE R, RIS PID #THELABES . KIERARE
EEM PID W RME, KAGEHER, REFRANRLWE E NRERL EC KB
PID Z2¥ B%EE, LIAXNKENBFHEH.

45



WHEBRRAAEM L FAEX

6.1 IRHIHTH| R R B R FIRFNA MK
B hmESREENE 6.1 Firn, RABHESEWMA. EHIEHIENEHENZ.
BHEURGRZE E MIRER EC AR HIZ B . E MO R IRMZ 628,

SR i
s
]
| #iR Wi
—— R HER > R n » HEXTR >
]
]

B 6.1 HmiEs A4 RER

B8 AL AREE. BRI R R D35 A
(1) BRI

EHURBMANBHEZRRBENE, MARGEIANSERA. RENRAH
RREZ. AT RCFERERRAERL. REZRREEHENTEMEREEYT
ERAETFERBERRR LD, EHMURERERRENAANZRNEEHE, T
WRIEE LEERRE LW EMEMES, R EHFHENT R T TR RN F
JRERE, TREEHELTENCEBETHNMEMEER.
(2) &R

SIREE IR ERRNEA R, B8 T BENASRNMIRMER. Kb, HiEE
FEAEZANTEMNRERYE. EMLETF. WElEFUREML . EERE%. #
BEREES AN, RNEARET AEMES RN — RN, NIRRT ESE
KR MM,
(3) ERIHEE

BRI IR RN B B S R AR SO, RERUAZETENB SR
BEHHIAT N . ERIEEEM RA BTN, 23 BRXREREHERE
REZHRIZE, BHEHMRANRL. ENZEHINAKNRS XATHERE, ZERIRELE
ST RERIE R P S BT 87k RN E LTS AT COIT), M U\ B
—ANEEHIeS, FESLABRIE SRR .

R,: if x=X, ad y=Y then 2z=1Z
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, ¢ if x=X, ad y=Y, then z

I
N

R,: if x=X ad y=Y then 2z=Z

MR CHEMEZEGIRMARx =X My=Y", NIRRT 60 R T T
ARNANENE z (ARBESZER) A:

Z =(XandY)oR (6.3)

r={JR, (6.4)
=1

R, = (XandY) - Z, (6.5)

HPEBT=MIENENEREH: mdBH, SlEH “.7, E3EHE “>".
and BEGEH KA RIRZ (BUN) SRR (REBD W7 SREH “.” BX-R/PR
BA-BRTE; BAEH “»” BEXRAKRIE (Re) KR (Rp) M.
()RR

FEM RSN EREAIMEHE EHE) THRALGFATEHOEHE. ©8
FEHEMNESELRENRRAELRE LM ENEELARH LW ESL T
b R T A B BB SR iR 3 L R R

6.2 —RRIEMIIZHI R RO A%

BEHIEHIRE —FHES R, EEUMTROEHER, B3 E S H AR RIEE
BN, ARIZHIFWBATIEGE, NG5SR AR SIS . T8 30— T
Ep BT IE S N g U L

(1) B PARBESHIRE: 8%, RIEREMAGEHIELX, EFEMIEHISRN
MARHETE, BERANRHTEONMG K, RERELREEXNFEE, Hes
—MRANRLEEMNETGEH, PENEHISEENRE, K5, e ITMMARBE
BREENRY, EREEIENESUREHMESHESRAESE: BRETHEEH
HERBEREHIEN.

EX— MM T, L ERREREEM FERBRERMELNBR. EIRER
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B — N EAENE, RERFHEOERBROEN TEI RS, ZHRBEHRR
= MR FRRBMARE, ERHEHRETR, RARERERY. BRIENR, W
R REMEHIEHR—NMELRS, RAEEEH R & SRS W
REMARER-NERIE, CHERBENRBREHEBIL, BEFRA LR
JBRE,- MR MK R BRI T 8.

Q) BoLERIEHIRNE: Bk, BELMRUKAGES: HK, ERREN
BRI, G, SHTERRNRNEENE. hALURRNGHEETR, BRI EE
PRI REIIEE . 30 A s I BE A4 5 v — AU LA IO A

o IRIEE F ALK s R AR AL B B 5

o IR TR RO IR 2R A S SR FURHA A ) A pls o R U5

o RN FEhZHIBRIE BT R GWE AT B AL A2 BRI

o RIEE TR B HIEHIF ) HkE S ERH .

() BE, BEEHEEEENAGHEE, TEAR:

o EXRWARE THIRBAEN:

o & SHEH dr B B A« 5 A B AT A

o EXRAHEHTHRMBEEN;

o e MAEM T %,

6.3 #2#) PID I=HIF[AR T R{FE
6.3.1 B PID #4180

BiM PID =418 RZAEH M PID AW SHMEM L, NAKHMESER, KIEZHRW
% E. WELTWN EC EL BB AKp. AKi FIAKL KSR SI3S. HEWwmE 6.2

Pz
—l:j BT

y Y A 4

:{ R RPIDE 158 J———-[ R R (—l»

B 6.2 4% PID &4 B4 A
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B PID #2138 00 R RO BRI F

(1) FEBMA. REEENREAREE R

ARERAZMASREN SRR HR. IAVREEE S5 LFEERRE
E, WETWE EC, M ALKp. AKiv NKd. BERE E RRETL EC BRI H
EAERTE, {(RKX, fiH, D, B, EA, EP, EX), REICH3, 2, -1,
0, 1, 2, 3}. W HIBAKp. AKi. AKd R R ENMEBTE, BB HBCh:
AKp={-3, -2, -1, 0, 1, 2, 3}, AKi={-0.3, -0.2, -0.1, 0, 0.1, 0.2, 0.3}, AKd={-0.3,
-0.2, -0.1, 0, 0.1, 02, 03}, BEFHEHRBREHIKA=MAK. E. EC. Kp KR
EEEmE 6.3 Fisn, Kd. Ki IRBEREWE 6.4 Fir.

A

05

B 63 E. EC. Kp h & B K 2%

\ NB NM NS z0 PS PM PB

0.5

0

\ {

-0.3 -0.2 -0.1 0 0.1 0.2 0.3

B 64 Kd. Ki 9% AR &K
(2) HERIESHIRMIR
BATRAZRAHEAREBMUE. FrisMaRAMmER 284, BASTRNE
FAR, Sd#—PmT. B8, &%, AR AR —fhE. #
# PID #FHIR I IZ LR BETHERITARPBEAMRANERBESR, BT AEHE
MRNE, B2 AKp. AKd. AKi ZASEHEMBHRDTER 6.1, 62, 63
FiRe
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6.1 AKpHmEHEA

E NB NM NS Zo PS PM PB
NB PB PB PM PM PS Z0 Z0
NM PB PB PM PS PS Z0 NS

" NS PM PM PM PS Z0 NS NS
Z0o PM PM PS Z0 NS NM NM
PS PS PS Z0 NS NS NM NM
PM PS Z0 NS NM NM NM NB
PB Zo Z0 NM NM NM NB NB

A 62 AKiMERLA

E NB NM NS Zo PS PM PB
NB NB NB NM NM NS Z0 Z0
NM NM NB NM NS NS Z0 Z0
NS NB NM NS NS Z0 PS PS
Z0 NM NM NS Z0 PS PM PM
PS NM NS Z0 PS PS PM PB
PM ZO Z0 PS PS PM PB PB
PB Zo Z0 PS PM PM PB PB

£63 AKdHHEHA

E NB NM NS Z0 PS PM PB
NB PS NS NB NB NB NM PS
NM PS NS NB NM NM NS /o)
NS Z0 NS NM NM NS NS Z0
Z0 ZO NS NS NS NS NS Z0
PS Zo Z0 Z0 Z0 Z0 ZO ZO
PM PB PSS~ - PS PS PS PS PB
PB PB PM PM PM PS PS PB

R Lid =T LB BT 49 AR R BUERS .
1. If(Eis NB) and (EC is NB) then (Kp is PB) (Ki is NB) (Kd is PS)
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4
5
6.
7
8
9

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.

29

If (E is NB) and (EC is NM) then (Kp is PB) (Ki is NB) (Kd is NS)
If (E is NB) and (EC is NS) then (Kp is PM) (Xi is NM) (Kd is NB)
If (E is NB) and (EC is ZO) then (Kp is PM) (Ki is NM) (Kd is NB)
If (E is NB) and (EC is PS) then (Kp is PS) (Ki is NS) (Kd is NB)
If (E is NB) and (EC is PM) then (Kp is ZO) (Ki is ZO) (Kd is NM)
If (E is NB) and (EC is PB) then (Kp is ZO) (Ki is ZO) (Kd is PS)
If (E is NM) and (EC is NB) then (Kp is PB) (Xi is NB) (Xd is PS)
If (E is NM) and (EC is NM) then (Kp is PB) (Ki is NB) (Kd is NS)
If (E is NM) and (EC is NS) then (Kp is PM) (Ki is NM) (Kd is NB)
If (E is NM) and (EC is ZO) then (Kp is PS) (Ki is NS) (Kd is NM)
If (E is NM) and (EC is PS) then (Kp is PS) (Ki is NS) (Kd is NM)
If (E is NM) and (EC is PM) then (Kp is ZO) (Ki is ZO) (Kd is NS)
If (E is NM) and (EC is PB) then (Kp is NS) (Xi is ZO) (Kd is ZO)
If (£ is NS) and (EC is NB) then (Kp is PM) (Xi is NB) (Kd is ZO)
If (E is NS) and (EC is NM) then (Kp is PM) (Ki is NM) (Xd is NS)
If (£ is NS) and (EC is NS) then (Kp is PM) (Xi is NS) (Kd is NM)
If (E is NS) and (EC is ZO) then (Kp is PS) (Xi is NS) (Kd is NM)
If (E is NS) and (EC is PS) then (Kp is ZO) (Ki is ZO) (Kd is NS)
If (E is NS) and (EC is PM) then (Kp is NS) (Xi is PS) (Kd is NS)
If (E is NS) and (EC is PB) then (Kp is NS) (Xi is PS) (Kd is ZO)
If (E is ZO) and (EC is NB) then (Kp is PM) (Ki is NM) (Kd is ZO)
If (E is ZO) and (EC is NM) then (Kp is PM) (Ki is NM) (Kd is NS)
If (E is ZO) and (EG is NS) then (Kp is PS) (Ki is NS) (Kd is NS)
If (£ is ZO) and (EC is ZO) then (Kp is ZO) (Ki is ZO) (Kd is NS)
If (£ is ZO) and (EC is PS) then (Kp is NS) (Xi is PS) (Kd is NS)
If (E is ZO) and (EC is PM) then (Kp is NM) (Ki is PM) (Kd is NS)
If (E is ZO) and (EC is PB) then (Kp is NM) (Ki is PM) (Kd is ZO)

. If (E is PS) and (EC is NB) then (Kp is PS) (Ki is NM) (Kd is ZO)
30.
31.

If (E is PS) and (EC is NM) then (Kp is PS) (Ki is NS) (Kd is ZO)
If (E is PS) andc(EC is NS) then (Kp is ZO) (Ki is ZO) (Kd is ZO)
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32. If (E is PS) and (EC is ZO) then (Kp is NS) (Ki is PS) (Kd is ZO)
33. If (E is PS) and (EC is PS) then (Kp is NS) (Ki is PS) (Kd is ZO)
34. If (E is PS) and (EC is PM) then (Kp is NM) (Ki is PM) (Kd is ZO)
35. If (£ is PS) and (EC is PB) then (Kp is NM) (Ki is PB) (Kd is ZO)
36. If (£ is PM) and (EC is NB) then (Kp is PS) (Ki is ZO) (Kd is PB)
37. If (£ is PM) and (EC is NM) then (Kp is ZO) (Ki is ZO) (Kd is PS)
38. If (E is PM) and (EC is NS) then (Kp is NS) (Ki is PS) (Kd is PS)
39. If (£ is PM) and (EC is ZO) then (Kp is NM) (Ki is PS) (Kd is PS)
40. If (E is PM) and (EC is PS) then (Kp is NM) (Ki is PM) (Kd is PS)
41. If (E is PM) and (EC is PM) then (Kp is NM) (Ki is PB) (Kd is PS)
42. If (E is PM) and (EC is PB) then (Kp is NB) (Ki is PB) (Kd is PB)
43.1f (£ is PB) and (EC is NB) then (Kp is ZO) (Ki is ZO) (Kd is PB)
44. If (E is PB) and (EC is NM) then (Kp is ZO) (Ki is ZO) (Kd is PM)
45.If (E is PB) and (EC is NS) then (Kp is NM) (Ki is PS) (Kd is PM)
46. If (E is PB) and (EC is ZO) then (Kp is NM) (Ki is PM) (Kd is PM)
47.1f (E is PB) and (EC is PS) then (Kp is NM) (Ki is PM) (Kd is PS)
48. If (E is PB) and (EC is PM) then (Kp is NB) (Ki is PB) (Kd is PS)
49. If (E is PB) and (EC is PB) then (Kp is NB) (Ki is PB) (Kd is PB)

HREXHR/NEARELHE, B Mamdani . MRV KEHTR. BEHEH
BN, SEHERBHAN=MEESEAKp. AKd. AKi JS#TLALILER PID 2
KR, HHEAXWTF:

K,=K,+AK, (6.6)
K, =K, +AK, 6.7)
K,=K,+AK, (6.8)

K, Kp. Ki « Kd 7 PID¥IHIE » AKp. AKd. AKi BRI H 8 E.

(3) EREHIE R

BHEAERRZENEHEENREER, I EE St B 2IA X RA
HIEMEHIEHRME 6.4, K6.5. K 6.6 Fin.
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%64 sKp BMiEHFigk

E -3 -2 -1 0 1 2 3
-3 2.69 2.69 2 2 1 0 0
-2 2.69 2.69 2 1 1 0 -1
-1 2 2 2 1 0 -1 -1
0 2 2 1 0 -1 2 2
1 1 1 0 -1 -1 2 2
2 1 0 -1 2 2 2 -2.69
3 0 0 2 2 2 -2.69 -2.69

R 6.5 aKiigmBzHEiGk

E 3 2 -1 0 1 2 3
-3 -0.26 -0.26 -0.2 -0.2 -0.1 0 0
2 -0.2 -0.26 0.2 -0.1 -0.1 0 0
-1 -0.26 -0.2 -0.1 -0.1 0 0.1 0.1
0 -0.2 -0.2 -0.1 0 0.1 0.2 0.2
1 -0.2 -0.1 0 0.1 0.1 0.2 0.26
2 0 0 0.1 0.1 0.2 0.26 0.26
3 0 0 0.1 0.2 0.2 0.26 0.26

R 66 AKdARMIEH K

E 3 2 -1 0 1 2 -3
-3 0.1 -0.1 -0.26 -0.26 -0.26 0.2 0.1
2 0.1 0.1 026 0.2 0.2 -0.1 0
-1 0 0.1 0.2 02 0.1 -0.1 0
0 0 0.1 0.1 0.1 0.1 0.1 0
1 0 0 0 0 0 0 0
2 0.26 0.1 0.1 0.1 0.1 0.1 0.26
3 0.26 0.2 0.2 0.2 0.1 0.1 0.26

632 RALRITH

-30s

BB IR R — I ohHs E A G(s) = 1-556

, WERENR 40°C, £ MATLAB
1455 +1

4 & OIBAT Fuzzy fp 2 NEREBRER, IR s XM, BHRIRBEEN
Mamdani &, BIB/NBEKELE, RESFBMANE. EC. AKp. AKiv AKdWIRBE
REBAMEXE, R EEK 49 ZBEREHIRNTRZHRNGEMA. XERCIET
—/Mfis REXH, SEREMERSEXHMNREBEZE, BERERFE.

7E SIMULINK F B8 PID &4 R4 AP 6.5 BioR, %4 PID fIfs
# PID (i BN 6.6 iR,
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|s

=2
— A
i0

Gain 146s+1
TunsterFon  Franmen
Delay
Derivative Gaint

Intagrator

l..I duwidt I x
M|

Derivatived Produc2

A 6.5 #&# PID 54| A AR A

. :

: 55,..,‘, ____________________ _
50..; ....... ____________________ N
N T T W SO . S - .

LN i PID : . : :

40__._.__:_/_____,.\““_,_ S BL S NEOY S .

Ao~ I T
______ ST A U U SO S SN S SR
: B PlD : :
_____ Eaped i amiaaweahssslaradiamdins
mﬁawmmwmmmmmm;mg .................... _
-7 ...A..‘.,.........._...r...,.,,..._._§‘._...€ .....................
I i i I i
3 4 5 6 7 8 ] 10

B 66 rALRA
MUTEEGRATUE H, #8 PID 5B HE . A nE, RARETHZ)ARN
FrtEAfasRrtE. A& T H M PID BRI AR E, ATLUHBRIRARENSES, HA
ARREHI AT MR SRt O s MSER I IRATLIE W, BE8 PID ¥
R RIRCR LB

6.4 55 PID 2% E X A4
HHEMEHEEWRAAFHERT, ELFEsEES, RERERESNEER
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ZEMHHHORERACERBHANREFHIESZE EN ECHESS, B ERES
BHRFHEMKATNS, BEHUATRAEGHESYN, NTEHEEERNERN. BE
B PID &R E W 6.7 Fs.

fri&fenl iR

”
| i‘rﬁiﬂ&ﬁ%mﬂ
¥
[ strsespkecy |

y

| mzE®. ECHFmES |

ERRREHBRUGFTR
H%

[ mzum s |

!

| mussisuw |

B 6.7 HE#E A ERAAZR

6.5 KBNS

AEYENE T EI R RNE A RN R — SRR RN E b, R
X AEB BT 7 B PID #1281 TH A MATLAB (&, B&/51489 7881 PID &
BRI .
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F18 RESRE
7.1 X5

B ERAEMXRALEER, LR KHERKRS. ARM LEFRLR.
BRI PID #2215 EARKAR, LR T EASLRARREIS R, 4 REERT
—MEL 83C2410 AR LMIAMBERRENZHARL » LHANBEANTERHSEP
Rk, AXHEETHERLUTILA:

(1) B&i. BEFEEHBRNNERBRHESEN R, EEHE0L 83C2410 %%
B, FAMEBEAFRER M RITEIGRIFRRE. FAEREE. KRB, BEMNE
. BEROBE. SEAANRETEE. lEEak. BER/BEREE: N
BHIRE R, TEAFBUTHREENR: XE1205 ERMAERER. Bk, &
WA, BITEAER. JIEFMER. AHEHERE.,

() H&HBE: BEEEHBRARERNESIRRMROT. FEHSRFRTE
FHATERBREFERER, B Linux B#ERANRL, BHEENREFFRIRIL,
RY5| S5 Bootloader B8, Linux RIERZNEBEM RN LTINS, #
EH QU RSERERZFE LNNARE, NHRFREXRAEIIGE, This AR
BERF. BEMAERF, BERNERF, KUBUERF, WHEERFSEFER,
MEEHIRRARITEERA C BEREEIRHIBRRIMERFEF. GHERER. X
it BRER. DRREEFS.

(3) *HEEW PID FHIB BT T TR, KA T A ZH AR 128,
BETHA SHRENRERRBERS, ST PD 2HWEBERN, TR THE
¥l PID #EHIEER B RER TR

712 RE

xm%%m%ﬁ%&%%%ﬁﬁé,%Ei&%EML$ﬁ%%,ﬁ%%%Xm%
HARKZSRAN TELERPEROANRE, KHEFRERELE KBRS, bt
LSBT KRR EATREHNS —FNEBERE—mWEMNEH T UNHBIRES,
TR ERXREEAR, HRATUELTROHRESN.
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/***********************************************
B ¥ WriteRegCmd
Iy fe: 5 xel205 — A F

kR kbR kkokdokkkkkkk ok dokk kR kok Rk kR kR Rk kkkk/

void WriteRegCmd(uchar RegAddr,uchar RegValue)

{

uchar 1;
sck=0;
nss_c=0;

RegAddr <<= 0x01;
RegAddr &= 0x3f;
RegAddr |= 0x01;

for(i = 0x00;i < 0x08;i++)

{

}

sck=0;
if(RegAddr&0x80)
{
mosi=1;
}
else
{
mosi = 0;
}
sck=1;

RegAddr <<= 0x01;

for(i = 0x00;i < 0x08;i++)

{

sck= 0,
if(RegValue&0x80)
{

mosi = 1;
}

else

{
mosi= 0;
}
sck=1;
RegValue <<= 0x01;
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}
sck = 0;
mosi = 0;
nss c=1;

}

/#****#**#***#***************#******#**********#

B %: ReadRegCmd
T fE: iE xel205 — MM RBE 7738
***********##************************#**#******/
uchar ReadRegCmd(uchar RegAddr)
{

uchar i;

uchar temp = 0x00;

miso=1;
mosi=1;
sck=0;

nss ¢c=0;

RegAddr <<= 0x01;
RegAddr &= 0x3f;
RegAddr |= 0x41;

for(i = 0x00;1 < 0x08;i++)
{
sck=0;
if(RegAddr&0x80)
{

}

else

{
}

sck=1;
RegAddr <<= 0x01;

mosi = 1;

mosi = 0;

}
sck=0;
mosi = 0;

for(i = 0x00;i < 0x08;i++)
{
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sck =1;
temp <<= 0x01;

if(miso)

{
}

else

{
}

sck=0;
DelayXms(1);
}

nss c=1;

temp |= 0x01;

temp &= Oxfe;

return(temp);
}

JrERRiokkkkkkkirhdkkk kbR kk kR Rk kkk ok kkkkk

B #: SetSleepMode
I Be: WEAKHRER

ok ko dokokokokkdkok ok Rk kkokokokok kR ok k kR kdkok Rk okFk/

void SetSleepMode()
{
uchar temp_cmd;
temp_cmd = ReadRegCmd(0x00);
temp_cmd &= 0x3f;
WriteRegCmd(0x00,temp_cmd);
}

/**************************##**************#****

B % SetSendMode
I fe: WEARIEHENL
****************************#******************/
void SetSendMode()
{

uchar temp_cmd;

temp_cmd = ReadRegCmd(0x00);

temp_cmd &= 0x3f;

temp_cmd = 0x80;

WriteRegCmd(0x00, temp_cmd);

TRISB1 = 0; /* set data pin output */
}

/**************************************#********



WARBRAF ML FA0E X

B % SetReceiveMode
I fE: WEABBER
***********************************#***********/
void SetReceiveMode()
{
uchar temp_cmd;
temp_cmd = ReadRegCmd(0x00);
temp_cmd &= 0x3f;
temp_cmd |= 0x40;
WriteRegCmd(0x00,temp_cmd);
TRISB1 =1;
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