


| lll\l(ﬂ\&ﬂ\l@lﬂ\)\l\@\w@

THE DESIGN OF 1IKW CMMB
DIGITAL TELEVISION TRANSMITTER
MICROCONTROLLER

A Thesis Submitted to

Shaanxi University of Science and Technology

in Partial Fulfillment of the Requirement for the Degree of

Master of Engineering

By Huang Longyun

Thesis Supervisor: Professor Ren Gongchang

May, 2010







1IKWCMMB Z07 BAL R S L 88 Bt

#E

B7 BRI IR R BT LR SR B s 3 &, BT
R BoR K STHUETT 2 HMIAT RS MR The.

EMERBRRERU T, RATOGREHREEH, B RG SN
PC Hl. EFEHIG. HAMSHI BT, BEEEIAT. ssa T L T
MEHI 8 NN TC. F BT ARMPLER PC M4 thigtibis
HIBTT. RLYEE S LTRSS R R T M T 5 R eSS 8T8
BFHES. HMEFIETATTRERFHEIERBRALE, HENTF/
RAFIHEHRAE BLURTE I BT R TR SR8 7% S AL A2 el £ 00 4 e 3 ¢ e AT
HAEEIE, BEFRCREETRE; WIS TAF T 8T8
AT TBCRHIN 52 TT @ 17 5 D BCR I 8 7T 57 5% SR T B8 TO AR S AL B R T
*E,

B, ztﬂi RC R I8 AL B R ARE R B 0T 50, FFok
BRI BB PR ARE TR R AN S B AP s, %
g8 g7 X 12V EE R SHE DB, XAES PC BN
E’PROM f7 i FLEE AR AEWT AT RS R A B KA RS-485 B SEREHueh
BRSEEL R DB ThAE: SRAE 1R BR B LR P A TEAE IR .

Bidth, SHEAIE AD BHEF. BFEEER TR
AL ERFREREEMBR TN, SREBEFLBRSE, DUHIHR
& e VRS AREFF R BRI BRLRE; E%ii%iﬁ@ﬁ:ﬁh}(ﬁ’lﬁﬁﬂit %
5T 80BN KEHEREF; HEIEH H’Jﬁa@ﬂf%f’m&%ﬂﬁﬂaﬁﬁhmg
XK, 5 T HFRHEF SRR,

6 AT89S52 S5 ML R LB AN HBIN B 52 i T s S - 4 51,
WE T HMYRERT . AL ZRROARE, FINGE5RT RN RLERE
WH, Z3MHRR, ZHEH T LUK (E) AT 5 T 4E.






THE DESIGN OF 1IKW CMMB
DIGITAL TELEVISION TRANSMITTER

MICROCONTROLLER

ABSTRACT

Microcontroller of digital television transmitter is a set of automatic
monitor equipment for digital television transmitter, which is mainly used to
monitor and display the state of digital television transmitter during its working
time, and to keep the digital television transmitter from being damaged when
fault happened.

When designing the structure of microcontroller, a kind of distributed
control system was adopted. The system of microcontroller was divided into six
parts, in terms of remote PC, master control unit, other control unit, power
control unit, amplifier control unit and as well as eight subordinate amplifier
detecting units. The main function of master control unit was to respond orders
sent by remote PC and coordinated the working relationship among other control
unit, power control system, and amplifier control system, other than that, also
communicated with the exciter of transmitter. Other control unit was supposed to
acquire parts of analog signal and switch signal from transmitter and executed
the action of opening/closing transmitter automatically. Power control unit
acquired some analog signal like voltage and current of four powers which
supported transmitter and some related switch signal like the state of power. The
Amplifier control unit communicated with the master control unit and eight
amplifier detecting units. The amplifier detecting unit took responsibility of
acquiring analog signal and switch signal of each of amplifier units.

In the design of hardware, RC low-pass filter circuit was adopted to ensure
the reliability of acquired analog signal. The Photocoupler was used to isolate
MCU from the interface circuit of transmitter in the circuit of input and output of
switch signal. The way of contact of electromagnetic relay was adopted to send
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12V voltage to the circuit of interface of transmitter. E’PROM storage circuit
with I°C bus was adopted to save parameters of control system before power off.
RS-485 voltage conversion circuit was adopted to realize the function of serial
communication. The Watch dog circuit was used to keep software from being
involved in endless loop.

In the design of software, for the sake of reliability of acquired analog
signal, the digital filter, A/D driver and data processing programs were used in
module of analog signal acquisition. The state of switch is acquired for several
times, while the state which happened at the highest frequency was considered to
be the final state of acquired switch signal. On the base of definite master-slave
communication protocol, the software of serial receiving and sending datum was
written. According to the right flow of opening and closing transmitter and
requirement of fault protection, the software of each module was written.

AT89S52 MCU and some other peripheral assistant chip were used to fulfill
the design of hardware of microcontroller, and each of software modules was
also written completely. After tested in laboratory, this microcontroller was also
connected with digital television transmitter, and it could work reliably in a very

long time.
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Fig3-1 Hardware structure of Other Control Unit
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RH HHANE Hzh®E RS G
LC A X pES THY
RC X (ZG) Rt ®iR

Fb LC KB IEM s K3, BT HM R 5MERNTR, Hril RC KB B B
TR SR EEM T REEMES, EAEERDREY, NAEBESLESHED
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A REAER. XEREMEDRIER 0-5V K5ES, S8 T Mibnikt,
PRI, ERMEMARREPRAT RC EH EE. BIEERKARMAE 3-3 5
o

S I
9
O—1——AasD
o4
o T . 430 P2 P
o2 et ST Ref P
e o 2 | c llma] c:llom
T -
J
IBe
gz 430 13
o)1 I %4450 T
1 —p
a ) m-:l ———— RS :ﬁ e
= 2 — s+ - ING
10 ¢ [ A% j3
o S S —4esD s 7% e
o 1Ko
4
c |
o—1—E {sovp
o 15 wm o5 |loaF o ||oar
[
o ° 14 o |pax [XE 2T §
!
°°_ s s ||oa [l (3T 4
\?_:—’—-h.am
=B ACRD AR
A 33 RCIKEBE KB

Fig3-3 The RC low pass filter
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Fig3-6 Switch Latch circuit
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bk T MAX485 BB F

oAt ) TR (S R B 3-11 Fim.

h) 55
i
5 w |R 5 10 o
RXD 10 2
P17 o WL 48A 7 1°
e B 711l o
I— A A58 3 1o
XD B ap—) I P Lo
MAXASS @D g o
3 1o

B 3-11 RS-485 #fZ# 0 @
Fig3-11 Communication interface circuit of RS-485
B 2N 120Q #ifH, REAENHREIRPBFERERIRL, WX
LR MIFE AR LI 120Q, JTUATE BEAE RS485 WIS A6 44k A 463 AR S BL 4% fn— A
ML PR, LURDLE EERE SR .

3.8 AE/MT

H A I TG LA AT89SS52 B A HL A0 ISR, SEAT 2 BOARIER 3 BT KEHX
£, FFRERL B, SHEHEBM MAX4SS BEBBEERT. APIERHEITRA
FARHR, RETEETTRAE MR, Wk, TR T HMmEGSTEfRt (i
JER A S 43 A LB % B RIRESR ©
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4 oAbl BInR A Bt

e b Gl R T E, MRS XA T ELIANIIE, MRS SETR
BRI UFFERAT T o ZERMIEmI B o vt i TREEFEEER, HLR
fIRA T IR B, SMERRBTERREENIIRE, GTHXEATHRER. K
Al B TR R 6 R U ER AT AR 23 S0 ] 4-1 PR

S TR
A 4 y 4 A
| | x| |2, #
sl ol [®&||B]| | 7] |%]||®
2l gl |®#ll8] |n| 0| | ®
wllal [ ®I|B] B |27

BlF| |F||F||®
BB | o
B LR

B 41 e s A RR

Fig4-1 Procedure modules of the other control unit

R RERFR AWK EE, TBPAS IR R SRR EAR RS 5
HeB R A UAT DUR B ER  —HERIBOE, IF BxT s SR AT ISRk 391E,
DABY IE Bk TR IE R R R PR ERERF LI ERFE—HRE, ERE=
RRERRAVRAEIL =BT R BHRER, $ RS RIS EHAEHI S U BN THRS:
HIRFHEFEERS 240512 MESEIMPRETRY BEEFEEGETERZMN
FOEAREIE, SRS, W EMIERBENEE: FFRIERFEESRTS)
BB RRATHRAE; MR TEF R X 1 RSN 11 RSB AN .

41 BUERRTFRARNH

ARG RTE Keil C51 FFRIFE T EHM. Keil C51 23 H Keil Software A F] H
A 51 RIVARHL C BEMERBITRRE. SHFRBMHEAGUTRA: RE§HETE
BRI AR KNERTT R HRTE; 2 Windows B/ ; BARUEAERBE
¥ EmELEEAEROICHIDRER, A5ER.

4.1.1 Keil C51 FRRABKLEH
C51 TEAMBALEHME 4-2 Fix. HAd uVision £ C51 for Windows EEIT K
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1% IDE, A LASERAEE. 4%, HE. Bk, ESBNMTRAE. FRARTH IDE &
ERHTREBBHE C BILHEH, RENHE C51 & AS1 SiFERHRFLMEIRL
f4.0BJ. EFFICHTTd LIBS1 R AEREECf, el ASEXH—RE L51 EE&EfE
4%t B AR 3C . ABS. ABS S H1 OHS1 3 i AnvE M Hex UM, EAHLIRRER dScopeSl
EFRBATRABR AR, BT ER M8 H Hex XA EEM HirR#TRE, HllE
BESABRFFL W EPROM F.

u VisionfE i FF K 5%
CS15m k4% A51sﬁ‘|i'¥2§
CEEJU‘}F L;LBsuﬁ‘é‘Ez RW ,
BLSllﬁﬁ
0H51i§4&%§

A 4-2 Keil C51 4 FF R # e ikttt
Fig4-2 The whole structure of software exploitation in Keil C51

Hrh, C51 1 A51 HBIR CESRLHES HEE. L51 & Keil C51 RARRHH
RS, KRB mEEBRMN OBJ 3Cit5 B SUH & 8 & A0 4 R4 %t H #5 3
#.ABS. BL51 #£ C51 %iFafEs/ s, HAF Ls1 MrATEE, BLS1 RA=
AN TTLUEREE R KT 64kByte HIFEFF; BB RBEEREYIHIIEE: ATHT RTX51
BIERS. RTXS1 B— LRSS RIERS. dScopeSl B—VEHKHIRAMS MBS,
ALLRRE C51 Hi%ss. AS1ILEmaEF=E MR/,

4.1.2 Keil C51 #RELMER

C51 MAMBEREAMRIERNATREENTERRANERY. ZHAER
B R ANER, SWEN. BT RERMES . Keil C51 RUEMLHMEEERY
y‘:’:

1) T RHF% include X, 8031. 8051 HRAFHER LM REGSLh PAETHE
8051 ) SFR K fifise X, —BB Az RAEE L AEIEARI .

2) #s5t bt include SCHF absaccho %P LFRRE X T WANE, LAHEE & 76
25 & {4 5F o bk o

3) ENESEEE, AT stdlibh . WA —HEKEHEIESHS I EAAETME.,
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4) ZRX AR EAT “string b P . HPEFEE MEHEBFHERE, W: memccpy
memchr. memcmp. memcpy. memmove. memset, 85X g4 $AT LR 7 fE Mkt
ZMX AT

5) WMANRHERRE, AT “stdioh . SEHXT 8051 # DA & XH VO O¥EE
RIS HAE, S48 8051 £0, WEEK, HWHA LCD 877, T lib Ei‘?ﬁ‘]
getkey.c X putcharc X, RIGEEFBHRENET.

fE Keil C51 FFRFAH S A UL B iR 30T DA B R, OB BE
MR A BT B0,

42 RUERERFRI

BMERERFHRTSA=ATS, B350 AD SR EshEF%H, 28
7R AD B HBIEEAT I K EMB TR, F =R A/D HiR e Rt TR,
TBREF&IT.

4.2.1 AD¥B BB

BRI MAX197 B TRERFVENMERNE, SHEHTTESE AD
FHRMELNERERN. §5% MAX197 $UT—REEHFERER AD ERAA.
MAX197 ZHlIFHANE 4-1.

A 4-1 MAX197 4| F4# X
Tab4-1 Control word of MAX197

D7(MSB) D6 D5 D4 D3 D2 D1 DO(LSB)

PDI1 PDO ACQMOD RNG BIP A2 Al A0

A2, Al, AOEEARR 0, 1 HEEHF 8 BEREPHE—H; RNG M BIP 0, 1
YA ETREEBBNTER, BAAL15V; ACQMOD ®RE MAX197 R NI FE
BAERIMEREE; PDO M PD1 HEH ik IE R TR LR IEIhHE TIE#ER
(12}

F RN EBRER AR, —ANS P (WR & BIF=4E 8 k2R i LR 3 — IR EL 2.
TRTE N ERIE RIMB RN, A/D HEmAERE 12 M AN, HEFREEFEA
—ANHRERT, MAKRKERILNER, BEI—KFHRELE. RANMEREN
AT AR RS s SR R, XMl 2 ME R HIREN B k. €8
—AEk I, B ACQMOD % 1, FHFHEIMR. E8 - Shkeb B,
HA ACQMOD 7% F 0, MAX197 {511 RFE, FFEHAT A/D FliiRfE, B— IR
KJG, MAX197 #HRZK) INT 51 BERETF, BAAAEET DUEIERER. S
A TR Fran i 4-3 B
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S TN e VA

o S\ VANNES AN\ 7T
TN L/

D7-D0 XCBX X B X Ez
7/

ACOMOD” 1” ACOMOD” 0”
R O—— —
() \
HBEN 7\
)
DOUT A Byte valia>GL(Byte valiP>———

B 4-3 SMERET PR R T e 4Hiket A B

Fig4-3 Conversion timing with external acquisition mode

4.2.2 A/IDEBSCE AT BOR PIHER B PG

BARTEEMEREF BT 2L T RC KEIERKFRE MAZ TR,
(BRAEHF EEHMNZ RESINBEEME— P L. gk, ATLURTTRERIHER T
KR ENE B RER/ DB BRI,

B A B R BB AT S 07 AL, SRR B v SEME A IE R
HRTHRESHER, INMTEREEFIER. NRHLEHASFIER, WLWEREMY
bR, FEAFENTE, DRRERMASZREESFNA.

— R FIER S A E RIBIE B P ALE IR . (BB IS 3 MK,
FEH MG TR, BTELXAT RC KBS, FERH LERHF
BIRB M. P NE 3, SR REARTEER. ZRE BRI
W, BERFHEHEREE—REABNTIRNESHATEE: @EFHERMLER
HER; FARFRMRSVIEMLA P FERN TR TH, FRFRBE R P
REEE, EARFRITD, RABIMEREERRE. BFNEELBRTER: o
REF 10 MUEE B MBEXEMR/ME, RENHKNBERFHE, XM
RABARELER . THAKS HZXHE I EREEBENEFE:

uint Filter(uchar CHno) '

{
uint  value_buf[10]; 115E X 10 M FFRCR S B0k ik
uchar count, i;

uint min, max, sum=0;
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for(count=0;count<10;count++)

{
feedDog(); :
value_buf[count]=Sample_AD(CHno); //#7 /8% 5 2l 1 513 ¥4 e b hik

min=value_buf[0]; /& XE4 B/ MEAE MR
max=value_buf[0]; /%€ XEH PRAME R B MR

for (i=0;i<10;i++)

{
feedDog();
if(min>value_bufi]) min=value_buf[i]; /754 KX & R /ME
if(max<value_buf[i]) max=value_buf[i]; /ZEHHPHK X E MR A
sum+=value_buf[i]; /51 B ZH KM

} .
sum=sum-min-max;  /ERREHIE PR MR KAE
return ((sum>>3)); B REIE KR FHE, BIRERLER
}
4.2.3 AD¥EBERHTBERTRNBRF R
& 42 IKWCMMB #F &AL MR L EE ARG X 4
Tab4-2 Relation between voltage detected and the power of 1KW digital television transmitter

BEUEEY)  BREKW)  RRMLUESHEBEXRR
0.1 0.1 '
0.23 02
030 03
036 ' 04
0.45 0.5 Y=0.0234X>+2.3457X-0.1346
0.51 0.6
059 0.7
0.65 0.8
0.73 0.9

sl eI R, KRR TRERNBEES, MARAHDERMRS I
o HAZEHBRTREFNFTEERR 0~5V BERS, MARBHLENZITSY
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0 0.8KW %, BrUALtb 4l T EHRE N HIE LT — e MRRXRBIEH LHFE.
B ThR GRS R R ERRN, MHENEEZRRFIXR, LANIKH
LB ERFE.

Bl IKWCMMB ¥ Bl R SR B ML R TR R R B, HHESHE
MBEXR (K 4-2). BE_RIUEHBIME G ELURFTHR. K. 00234, 2.3457
F1-0.1346 4} 5% IKWCMMB ¥ F B ZSHIREEHRBERBH KRR, —KHH
BT BERMER Y ENMERINR EE R n iR B RkiE. 55 ERFRT
F, RRERRBIRHTITEA R B REE AR Y. BREINENEE SR
X ASCH BB, REFHIIEEHATE. BETEHAKEFREA:
~ void PBagl_make(void)

{
uchar  k;
uchar m=0;
uint AD _result;
feedDog(); ‘
AD result=Sample_result[0]; hSE-GIWN i ES PG ginp ]
for(k=0;k<3;k++)
{
SLAVE] Data[m]=AD_result&0x000f;
AD_result>>=4; '
if((SLAVE1 Data[m]>=0)&&(SLAVE! Data[m]<=9)).
SLAVE]_Data[m++]=SLAVE1_Data[m]+0x30; //# 54 &4k ASCII 5
else if((SLAVE1_Data[m]>=0x0A)&&(SLAVE1_Data[m]<=0x0F))
SLAVE] Data[m++]=SLAVE1_Data[m]+0x37; //¥ $#& /L& ASCII 55
}
AD result=Sample_result[1]; //%%H1 5 DhZE M AbHE
for(k=0;k<3;k++)
{
SLAVEI1 Data[m]=AD_result&0x000f;
AD result>>=4;
if((SLAVE1_Data[m]>=0)&&(SLAVE1_Data[m]<=9))
SLAVE1 Data[m++}=SLAVEI_Data[m]+0x30;
else if(SLAVE1 Data[m]>=0x0A)&&(SLAVE1_Data[m]<=0x0F))
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SLAVE1 Data[m++]=SLAVE1_Data[m]}+0x37;

}
43 FFRBREEFRIT

EFFXRERECRED, BTHAXERANBERENY, 5ZhMESTHR, HkE
FREWMATES, ERNERRBREANNTHED. FXEREFRE
Switch_Const[31%(41, AFATH=AFTWRIKEIN=ZHARERE. Hibishn
THPERE 3 BIFXRES, HE—FH bito~bit2 KXKERXHL. EhEHE 18, £8
B2 TFRBREEANE 4-3.

R 43 FXFEAHK
Tab4-3 Definition style of switch signal

EA s FHRAL  RIRE RERE
Rl bit0 0/1 PRHLIE #: /i e
LY — Y bitt 0/ MR 1 RYIE R
R bit2 0/1 YR 2 BIEF

X ERFE 3 BT REELRE 3 K, BEKEA 3 KI5 Switch_Const[3]. X%
HAPHNFHOF AT, WRARBIRORR AT, Bk B REAT
WK, WMRFWRKEE R IERZA R R T 1, WAk ZA AR T R A
WRERFRENT 2 %, WAREAFRREIFRREER . XFEELEZRAMHK
2R TETT LRGN ERME, BETIRTRATRIRE.

4.4 BRFEEFRRT

NTFRABENERVINARE, w5 GHRZRNEESBFERDEESEEES
S, XHESEMEGRERIIER, BN RENBEHERTRNER. 5t
IX—5) 8, PHILIPS 28I & PC(Inter— Integrated Circuit) 8 255 A B LUE M vix
— i @m, PC &R —MhRmA&RBITRL, m%ﬁ%ﬁﬁ%%&ﬁ%@f%,%@%
AT AR X P AR R AT BB AT 8

A5, HTFBRRAKFIZTHEERNRARENGSH, DS RHIL S5 TE
RERTBIEHE, FIUEARZG DT E’PROM A5G H 24C512.3%45 K KA PC HR,
BHEER R, BHAERERS.

44.1 PCRERIEA
I'C B BB FHEER A
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1) BE&RELN, STHIEE SDA METrIEE SCL, " REMBEZEIRE.

2) HFRAERARLE, S&LEE M. BETHN, BRLTERFR

3) EEEHRAEL LM IC HBRZHBKEA 400pF FIMRE], XL IC KHE
DIRRRRREECRAEN, XHEFRE “KE5" D,

4) FEEE MR AP E R SOR i w B R e .

5) EEF B LS SEEEE— L, B tibil, FHAT PO APLET I
ik,

6) MR TEIEAEREETE 100kbps, HRHEHER T AIIE 400kbps, FEEER T
A% 3.4Mbps.

7) SEEAEEIREER . NN, PC B4&H AL
L RTFBEEAZAN R, FXELETE. BEPRBEDETLUERD EHM4, e
DAEA MM BEATLAR KL, BTl as. ERHMIIREBIIERE LIEE
BUE, AR, AT IR RN R R ITEE AR, WS, £
SEHRER M, REMISHIBA RN ERF. PC BRAFERS MYIEHIE,
(BEBRAGEFAMNEERN B4, BLAEEBHBROMBHBEAERE. THFES
M HBREN CRERBERNE8H, XRTET BEESFHN, TFRIIOHE
IRl T80, HbRdsHIgSNE Y. REERY, BEFSEBIR. K. FHER
BeTEE. NBMEER, ERERE, £. NBREEBREL, BhE. NEHAHE,
B e, WNBH, BRLETREORE, RZ, BEATZRRE.

4.4.2 PCBEMBRENF

PC BEREMEEEESRPHE=MERES, EfN2HR: START {55, STOP
5/ ACKEE.

START {5 5: ¥4 SCL ARHYE, SDA B P HEBPREAKETY, BEF M.
B R E LR RTFFIRZ R AT .

STOP f55: ¥ SCL AR M, SDA KB TR y/AEF, BARLRILH. &
BEREAHT, EMRERIRET

ACK 55 BlEER IC E%ﬂ&iﬂ 8bit BiF 5, FREEIRN IC K€M
TRk, FnolBEE. CPU MZBEETRHE—ME5F, FHZRBTKE— N
BAES, CPUBKEINERES)E, RIBLHRERMERESEERRETHHN . FRK
FINERES, WA ZERTRE B E,
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START 741#&111:53 R/w{i ACK{L DataZ ¥ ACKﬁZ STOP

B 4-4PC R KB A B
Fig4-4 Communication timing of I°C BUS
IC BEBERFENE 44 Fix. X F PC BEEEHF, KT EBEENLAR:
1) EHT START R 52 /5, BTHIERZA, PC RESHARE ATV
TR, RREHTEEIMNSGREE. ZFHE X R 44 fiR. HbtE RS
THRE—FIHE 746, TR 127 MR4#TF k. ZFHE Do AL TR RBIR M
W77, 2 DO AR, Ron SR WS ET A, 4 Do MKETH, X5
ERMER R HET B HRE,
RA44CREBEF-FFEL
Tab4-4 Definition of first byte of 12C bus

D7~D6 DO
MHhE 5
2) EBUERETE—FHE, B9 MRMERTHE, Ri%BAHIK SDA 4,
B8 % SDA. B2 RMHNIIE SDA LR HMEHET, ATAH— ACK 52, Rtk
FIXAMESIE, RITLEGRNER. Boh, HENMIEE ARG R,
3) MR ACEETHGSE, SATeisk SCL bR TR, B4 SDA BHUREEE.
IR HIRL SDA BEXAR, DHEM L SCL 1% i T 7 AT
ARG PR PC O 24C512 RS F, TH At 5351 8 7T SR FA 19 AT89S52
BAHUEE PC O, EETLLED S HA VO 5 DERIEH PC 240, PC AL
RIEBAEATEEE M REE 2 5 L 4-5. 4-6.




BREERI B R F B AR L

T

5L i
BEIER

ME et

REER |«

A 4-5 FC 4K S 4R AR E
Figd-5 Flow of sending datum of I°C bus

bt

Polar 9
BRB&

A 4-6 'C $ Xt BB iz B
Figd-6 Flow of reading datum of I’C bus
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44.3 BEERCCEE

W 3-9 Fizw, Ffbism R onp A P1LS A P16 2 FI4EHL 24C512 i F SCL $im 4k
. 1 SDA Bfigk. B BFREXHNEHWR LB TFHERZTL, BUPC BETRE, &
I EFE ST /5T R RFHSREPERERNRE. EHR X MiESaTH
B8 T, A AL B TR Rk BT, TSV 4 h B4 e ihhk B TR B & 4k
Hosk BT, PSR SV RFER S 28, M AT24C512B AW AT g fEe,

ABNERG P W, HREEMEEWE/ B RMNERNF, AT24C512 TRETHK
HEARE. ELRERT, BdRBRABTHIT T —XOEEHR. RERNSE
A: IERRIRAL; 3 9 MEUE “17 BIXRIAAL, BEEWRAL. FEXT 24C512 kR, BN
FA B B K ek 50 T B R

start_bit(void); IAE) IC B LEIRAE;
stop_bit(void); IME 1 TIC B2 R 1E;

ack(void); /18U BR R A 8 P B 5
no_ack(void); (ITER, FER 24C512 H A 3
write_8bit(uchar ch); /] 24C512 ' A— P FH $dE
read_8bit(void); I\ 24C512 FIE H —ANFATEE
I>CReset(void); 1124C512 B AT B 1R

4.5 BEEFRT
EEMNBERFRITP, EHNERMINZ mike—RoEEES, hRREEHN.
EAEA T MREE E FRFEAT. EXREF R THRING SRS, ETEERER
Z & F S B4R 0 5 WL () i d & 4550
4.5.1 BEHBHER .
WERIREEPFEES SR EHRETR, Bk, BMRANZERTERS
YIE b B DAL, 3BT B R R TSR AR B S T S, 78 E MR B 15 1 72,
ERGERAT B XM@EHR. REERh: BIFER 19600bps, BN bik
(CA) Hht+agA+KE+HZRHIIRE (DA). HtAb, WMISHIRENT RGP RN LT
Hrar4 (I D).
452 MHLEGHRE
FERG P BT EARE T IMANL, FHRETFRIINERRES. FEHTEBRT
AMBERIE AR TE(E, SEMBIREFIRIT, B, Wik xRk LA PC
PUESE, BoEA TERGERA T REDH S =55 WU (83 6 & 0w R AL %
B, GEEATEFRFNRENXATRANER, WERAAESRERTRE
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BRFIRHE R F LSRR 3T

FRBBEASNERT, ENREER LAREMLSTHMEGET. RIREHRT
M EISRT. MEBFESTERE T — BT S OANT, SLEIWRZ P E X+
W7 AT AT, AT LITEREINR SRR EG SRS, TR MMS, R
B A SBHBITHRIR SR B RE. AR BEVLLE N E 4-7 Bix:

1) ¥hkE DR E RARRNRE;

2) W BB 5@ 15 Bl b

3) KRR AN AR EREVERE T R, HEEERUET—F5, Tl
EBWEIE;

4) BARWEE BRI G T M RIERG SRR ERNAE SRS

5) YRR AL SHREMOH, BEUNEEFAINHRKEATHRE, W
BNHE A AR EHIE EERSAEN, R E RN RSB E,

BRI, BB Z A i) [ R 200ms, WA KA KiE R R
BEREEE, H%3200ms 54 TS @GR,

ek
WX

:

W%
Blrep i

BB L ?

AR
B S

RESHE BHRESE
mirha IRVE

A 4-7 % 0SB HARBAAE
Fig4-7 Process of receiving datum from series port
T EEF PRI EEATEREBREGEMRTER MRAFRBLHZILSD
i, MHITREEERS. FUSERTHARE, ST MERBREEX R OR
SR,

36




1IKWCMMB H 7 B R ST AL 4238 st

453 HipBHATHSFRE

HA G R eI, EENRNS ORENERENS. XRERITF, X
A ER S DERFDIUEATTRE A THERS. AREXHFOENER, I
BTN, EfiEsETh ML, BEHENRE, BAFEHA 19600bps.

FAotiz b BTl AR B EE e E R R TR IR &SR £ O REHE
EFXERTNIE. LG AT REBIASNIIE, BIRHIIESENESR-
FURZS, TR 1 BREMERE 2 BREFHKE, I REERENA/N IR
SHTFXRORENTITEERIE, ERET AIASHLTER SRR
% 4-5, : '

R 45 LEFA-FAREHEAFREBESIEX
Tab4-5 Command format of master control unit requesting datum from other control unit
FIE R B A TTERBIRE A R

WiE 0XCA

HhikR 0X02
fir 413 0XDO

BEKEH

Bes s

151 0XDA

EEBTUERRZHSE, HAEHRT, RIFEH R TR R 8 T O AR
B E LS, BE5EANKMTREMG ML, HRUEEHFHFIITESS,
A EFR A, HAEHBTERIIRELROGLE, LIRS O#RE, RiE
SHCRERN—HEIEE RS, Hishimm EE R TR E—PEIEOKRR IR
4-6,

b, OXCA 2%, 0XDO 2P SIS THEIR R RS, OXDA NI, il
B XA A 0x0000~0x0fff, By AN T RERIMMHERIEERFE 3 4~ ASCI E,
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£ 46 LA HEALELEGEX
Tab4-6 Format of other control unit transmitting datum to master control unit
FoAh ) 28 7T~ 42 BT RIX B O R
WTE 0XCA
fir 45 0XDO
BRI
- EHEn M ASCH
IR n ) ASCH 2
BB o ASCH3
FFxE m fRE
T
i 0XDA
A A TR EREL RS, EXRNENESSHEME AN, PEY B
MR BB EESLHERTIHER, BHENBEAIRE. ERETAT, TR
BT LA ERG RN REERETHSEERT AR, FRETELS DK
BFREMENSEEREZHAMERRITT. ZEIEEIHEANEK 47
A 4T RHESALEENE L TRAE B
Tab4-7 Data packet format of upper and lower limit of analog datum sent by master control unit
FRETUREERE ETFROEIE A
WTE 0XCA
fir® 0XC6
BaEKED
HEZH ERAMTRH
AT
i 0XDA
HHIE ETRE T AR, DREREMZASE, KSRRARSNFHES
], BT LS BRI SR B L F R MR RIT R RE. BER MRS HE
WIS TN S, LSS —AFW. R cRieluiieE, BRERS
FERIT B RIFF RS, REUBREEINENSEARRE LI REZNENRZ
BIEH. BAE FTREZEEASPHITEEARLE 4-8.
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A48 BiE ETFRITARK
Tab4-8 Data packet format of upper and lower limit of analog datum

2 Anpinl Anmin2 Amaxi A
B ThE 3 4 5 6
BHRHTIE 7 8 9 10

BHEABIEAE 13 AT, TPHEATE0, | A2 FHAMENYE. T
BB KR, 28 11 71 12 4 0 RRIAMRET S, 5 310 FHRAS ML
SRS FRAESOR AR R e A= AninAniz*0.01, Ans=AnaxrHAnsa*0.01,
Amin B A HHERSAEBIB RO, SKRELIK, SRR 2 B EL R R
R T — ko,

4.6 FERHEF T

EXZGD, TURE—ANAZI/RRSNKNE, BBRELTRE S 4. £
PR STRE L RN 24C512 FAEAE R R EMERN B A M ATIBAT I K IRE,  DAFE 2
BRE A HMEEI R THAT I RUIRE, BIBATER T XN wTLLES BBGER PC
PR3 B FF SR DL iy 44 At 42 1) B T 30T T 0% R SR WL 38R A B X W BB B B T/ %
HHRIESIT R R R HLRAE, BISEBFRFF/RRHIERIE. TR IF/ K ST HLER
1E, BEET ERBITREF XIS ZHAEEIRTT, bR THATHXRE
(FFRMARF RS FIULH R E MR F). & OREIFRBEER G IEKLRLRK 4-9.

A 49 FHIXESAEAH X
Tab4-9 Command format of open and close transmitter

BOREFHL&4 BORERNAS

Wi & 0XCA WIH 0XCA
415 0XAB 4 0XAD
KRR KRG
i 0XDA i 0XDA

4.6.1 JERHHLNFFER

BFEMRHNR M KRDIEN RS, EREISEEBARE BRI/ DR RS
WEEBERI R, MRBE—RIIMKRILE.

B AR ST LE AT TR R 2 ™ A — IR FEKR, A E#tiT—F
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