AR RKEZEWME MBI

ABSTRACT

The characteristic, history, actuality and foreground of submerged
arc welding are introduced in the introduction part of this paper. It

~ analyses the advantages and disadvantages of analog circuit control

systemand digital control system, point out that digital is the direction.

It has an analysis on the process of submerged arc welding and control
system, discusses the theory and reason of change-speed wi're—feed system,
analysis characteristic of the electrical arc, offer the theory for the
design of digital control system of the submerged arc welding.

According to the problems of too big body, complex control circuit
and bad reliability, it design control system of microprocessor and FPGA,
based on analog control system. Because the uniformity of wire-feed speed
affects welding process to be stable and weld joint quality directly. Good
control system of the wire-feed speed is precondition:of realize high
grade weld. This article design a fuzzy controller based on the VHDL
language, according to the characteristic of electric arc specially. It
is used to adjust the wire-feed speed, in order to make the electrical
arc stable. The speed of the car adjusts by the closed-loop control. The
PWM pulse drives the motor produced by digital PI. To designed the welding
program with the VHDL language, according to the characteristic of the
flow with the submerged arc welding, to realize the entire control of
welding process and all kinds of protection functions.

Electromagnetism disturbances are inevitable in digital control
system. Reliability and noise resistance designs are also covered in
control circuit and software. The reasons of disturbance are analyzed,
and some hardware and software measures are adopted in chart design, PCB
making and program.

Do an experiment on the control_ system of this paper, the experiment

results indicates: It can meet the request of power source and process
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control of SAW. And the control system has many advantages such as simple
circuit, high control precision, strong anti-interference ability,
intelligible man-machine dialogue and reliable performance. [t has
improved comprehensive performance of the welder and automatic degree.
The digital control system of this paper uses the design of micro
controller and FPGA. It displays the control ability of micro controller
and logic ability of FPGA. The welding machine has the good output
characteristic and it can adjust by téle request. It can realize non-linear
control and satisfy submerged arc welding and hand-arc welding. The output
characteristic, wire~feed speed and welding speed of the digital control
welding machine are control by digital control arithmetic. The process
of start-arc, welding and stop—arc are controlled by software. The arc
is steady and the quality of welding is good. And that, the welding machine
has the functions of data memory and trouble diagnosed.
Key words: submerged arc welding, microprocessor, FPGA, fuzzy control,

digital PI.
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B MELELRYT, EREASTESHRER O BRAERN, BNLHE
BEN, #TZHTFEHETRTESRS AWK ETh, FAEMTERE
EFENEE, RIGENMER. CEERAREBEEHELRENIETI E5Y,
IR R B MR EE RIS RN, T2 RR L EE
FW, RS EERE . BARERATE. Sy nmT RN, E5y
IEEMRERTRE, XREREERETRATRAN, ERETEFEEN
KRG RIBIUEE: BRI AR, XERBETES BRTFREEM LY
i, RS RS, KD e R K.
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R KERLFHLR I

2. LR R By TR o i i B TR R ERAE R, X MBI AN
SABMENBE RS g2 57 EEH SIIREIE PG, iR H %
PR SIS AR .

REARE | KR us
N

AR ETrT
e YRR togear PP

B .

gl il ——6“0—

I AN

) Haap |

WR R P
T BEa BERR WER
paas || BEAE || BEAR pEx [ rEeA

iR SR RAERR

2. 11 SIS TR

BRI S R G, A BRI LR, R T SR
BERRIFERINE, £ AR RRNBI RS T ERE TR,
ST KPS SR BRI R BE T IR, TR AL PYY 2 T 2B — 2
#, RRGREHEHEANTN, T EIEE DAL FRREHRIE.
B, ST AR S B AL AR AR S BT, A
BB, AN AT S R EE SRS, R A
B, BT R BRI S B — ML B B, AR R R S RIER
A R DR 2,

2.6 BENG

FEIENHIGRNREET THE, Foi TRERIFR LM
P o XL 2 I R R RO R B AR R LR B IE R AT IE, R
RURRERREBTN, ARIMREFUEHRERRHE MR KR,
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WHRRXFBEZFMRX

FZE EHRZEREERT

FX AT HI R G LB TR R A 8 )y HURIFPGA K B o B, R ER IR ST
ELE . ITEREMERIS LT RMES . £ APAIFPCAZ 8] MEHR T #R
A3 DEm, DAEREIEEETREN RTERRLH, BRHRELMNIIEER
WES. L. 3B Rv T ETFPCAREMI B SRS, EMEERIEAVILES
RE, BRIRERMEERLEE, UIEEHOAE TSR, MET
B h AU F PLVA 1T 83 HAT M ERR o 3 BL3 IR Bt F2 oh BT B B B Ay o 45 BR R
T SHBEETRN, HREERENEEREETRITRHT.

R EEH
N

N <?:E@£:i>ﬁmiﬁm:::j) i
B

B3, 1 HF IR ERRAGER
3.1 BEFBEWANFPCAIZ R R GBIk 54

S/ 2R 4 1 26 FUROFPGATUL Bl B R B B . R MU
BE M. 257 R. FHIRELUFPCATIE AL MRS Nt . B
EEDRASRNIE, TEBOEE. BETRSH BTN RS,
HIMBERE, FPOAREEMLETE, THESHRENFELANEER
MUIBERY, & R LM AR TR R LB A SR B R 4 531

SR RE T ERIN T RERITRT, RELTEERAET MR
CoRO I B L R ST SRR HR . SRR, 2 AR
BEERAEE, S8 ERMNBELELWARY, ARARELE, ST
ERNARTS IR, BRARMAARE, RANIMELE, BB ESE
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FPGA

3.2 BT 8 AHIR FPGA RIS RHER

S5 LAY S o LR Y L R4 5 S SRR AR 2 AL
KA HTIRE, AR RIURIE AR, BU T ARAEEEL, RN
WHRARFEE, RARER. FPCA RIRA S o EAR M Al b E Y 2
BEHEE, HELGHE—E5FHA PMES, 2B $ MOSFET BT @M
U, M2 42 R HLAB B0 — s T A0 A S0 U DA BBl HLaS TR E 1,
LI TE 440 S 48 SR TS B, R B R LSRR, 548
T AIEE FPGA 23T PTIES R4 PIM FEWEIEESRHL. EXNEETES, &
VLR B RS EER. ARENEEEE, FIRSEREHRNATE. &
VU5 N2 (H BRI TR 547 485 iR, 5 HHLA FPGA 2 (A3 3 FUE .
YL BRI 2 1 FPGA BRI, BAR B R L TR
ERIHAT, SHTE —~EMERIES I~ I8 B —~ 1R 4 s S 4

3.2 EHRITH Ak

(1) FPCA 5 Ay
A RYR AR FPGA 2 Altera 445 FLEX10K10 %1 EPF10K10LC84-4 54 &
BGAEEE 1 ANEEEEN, 58 572 MEHMT (LEs), 72 M EEEF
B (LABs). 3 MRAREETISR (EABS), 3AH 120 MK AKES, LR g
FINBRIRA &4 TS0 6144 bit MYAPI7FMESE: POBRKEBRISRA RS, R
AR RERE R, BEBTP RS SRR EENRE A, A REE
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SARSGH 6 AR, 4 ERETESUREEN I/0BE 81 1/0 51
AT L3R S A s AR T e i, T LLBE R I 1/0 5] BB
BELLE 1/0 HAREER. '

T FLEXL0K ZE T fE ], A0 B 55 R777E SRAM o, T SRAMEEER 5 Z
sep. SRAM MTUZAEREMEEEANEELE, ARETRE, CHFHES
1 1/0 B BL BRI, RE, BAEARPETFHRAZBIT, FLEXIK R
FUSBPFETRE N, WM BEREE AT (passive serial) JEIEFE RS
WS HITREN, LBIRARITTERE, R EPPOM FRIBEHITRE.
SXRET {47 EPROM WP B S84 AE R 5 b I3 FPGA ST ACE,  JLeP EPROM G T
3% B EPC2L.C20.

(2) B EHUSH IR

£ ARG K A IR B 16KB RS R T 48 lash#iATnegal6. & EEE
b (R IDEEMISIAVRE LSS, AVRESHIREMEBFNENIRNZ—, RH
HEE . FAEAREEE SR, THEAEEEX B HER. EHRX
K B A, KR AR. REFRAZEIEFATRRRLA AL A~
2 5w A, HEFIS A VR AT RAATRBIES AR, WK T NS
HRBORES: . S UARHE F 0 3E S BAT OB AT ) 6L, W B6 R BT — 4%
$od . BTEEE SR B AMHz ~8MHz, K TR & AT I (8] 4 250ns~25ns.
ZE1OMHZSRE T, 454 M B 12MIPS, K& —RRMCS-518 K HLEBERT 125
AVREFIH 4B BB, SRARERER ST IHT S HEmE g .
o i s T L] 0 G IR NS HS TOR T R AR T SR FIPCAR RS, KR T AR
S L. i R R RE R AL T, NTIRCA M E S IE. T
B E R R E R DA EENB N TR, EREFEAE, AVREAHIA
S REARENNEIEF 753 (Flash Menory, fii¥kFlash), ] R RHS ZE /1000
R, WKITE T R RARAHE. FlashF gk HRRF T HPCHLEAT T
#, FUEAABAREITTRAEA.

3.3 a‘i’e#@%ﬁaﬂiﬁﬁ

5L 3 2 e 7 4B FRL A e S e AR (B DA AT S L T EA
2 3 xR 4 o R e L PR R AT S B SR AR . TR RA e I e AR B A
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B CRYUSHRRE) B0 REE, TUrESEIUIER A 400 52 pont 8 e eh LA el
m%Ec¢$M%ﬁ%%>W%#o%TﬁﬁﬁEﬁE%E,E%iﬁ%E%m
) IR BT R AR -
Am%mGW%E%8%1Mﬁwc&ﬂ,%iwwmﬁ,mnﬁ%%#,ﬁ
BRER R, SR A/D TH, EPRTFEFPERENEERE, ANTFTF—E&
&, AT—RHERMER. BNERET, REINENEESS T aE R
BERARME L, THELEERRES, REINEERNRERBEEE
R K R Z L2 KM PT ST R A M AT ).
3.3.1 FAAE™

R IR AL E R R BRI 3. 3 TR . SEIURN, il ER B TR L Bl
%E;$mﬁw,@%@EEE%%#@%W%&%EG@%%E%#E%ﬂ%
HEARREEEE B, H1T A/D ik, BEURMERNE 3. 4 Fin, B
HTAE R AT LEM A /56 88 SR A 0 L7 o LEM 5 R BBt B BN R B 3 Sk 2 TV
FRAMERS, HRERESENE, 253 21 45 HONR200 FE 8538\ 28 K41,
HAT A/D Hfeo ATERSIEETR, S8 SR 0T BRI IR 2200pF
BEEPREME. . '

D33 +15VE
reve= +i5V6
B p3s o
FRRBILAE | M na
L3 o7

R L e
MRS AR LL:_.! R4 D36 eoo? R I DI
CONd 4148
e .
—. Rm ib:)
- TPl

P2
. R J26
Poe - — o —— ’
el s :
GND et GNDG

8
RI2 G
12| aup| [R9 wi
¥h o T e .
) w 9.1 s 4 T

RiG M
3 1 Cﬂl "
e .. e
HONRIG GNDe +15ve

B 3.3 IR
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R KEWE L EHRX

aNDI w

t
R

. et !T s 4 > L;“

.rml—m——1< 5 \ { 6 +15VS
l L—‘ ol Jersvs g1 ” X
A_ | ; M R e CH g™ " T —~LEM
. { . _:: D -3
LT 1 AR
- HOCm e g . i

B 3.4 BERMREEg
3.3.2 &HEXIBRER

ERGREAHNANR Agilent 2 F ) HONR200 EL MBS R EL
M— M ELAME LED RS XEEMN—MEEREL ZREN— R ATRE
MR REBUETHRERY LED ABRN—BA T EEHE T, R TTHXE
H LED BIIREN EG, SXFPROA T FI S 4Ms LED R [EDFNE AERFHE RO AR SR, Bttt
CHREEE MR EES S LED & H A AIRGER AR LA . A s R R R
R VM B A St e O ERE B Rk, TR B SR R MERR A 8 B B9
(1) HCNR200 1 RE & BRRIAMEH

4
LED CATHOOD  o—0n ] ——+—=a NC

ﬁ

IF

.

2
LED ANODE  o——— NC

PD1 CATHODE :3—-— ——o PD2CATHODE
/le !Pm\

4 l l\ :

b

4 5

PD1 ANODE oo I— o PD2ANODE

B 9.5 HONR200 B pa 345 19

HCNR200 fO P BHEET A 3.5 s Hwp 1. 2 3R AMRBE S MEA, 3.
4SBT RS, 5. 6 SIMATHM. L. 25| EMERCHE L, 3. 4518
Z IR 5. 6 Bl A B R4 BIRCAE T 0 Topo SR S2000 HL R - LIRS,
RN AIERR L b, LM I RS LRGHEXR, SERES 5T
K ALK, B
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R KEHR T F LRI

L
Ir | Ir

K5 K—RIBAD, Z%0.50%, FEMEBETARK (BERE 0. 25%E

EZmEt/MALLERIEZENE K, KR IERAXRS A E3EE
3 0. 75%22 [8)), ESHFIRITES K K .

@ ﬁgﬂﬁ_‘iﬁﬁ Bk
SUEARETCREAREH, ZHEFRERE, BTEERARNE 4R8N
FHBARSHB B, HONR200 B85 ARV F fa B o F B T s :

uio

)
T
Vee LED
i

ok &
J?_Ipl T

hv4

B 3.6 HCNR200 Ha i e 2%

WHIABHIE A Vin, $HuREER Vout, Sy AFIHIHE 2 RIMX R gkT
KKz EpRR. Hf, KoMAREHEES, ERREBACRERE (In) 5
LED 3% (To) b, B Ki=Tm/Tro Ko G EFIHE2S, ©RBHEATEE AR (Tn)
S LED i (1) 2, B KoL/ Tee KohfE%ri02s, BIEMMASSE R
B2, B KKK,

(3) PEIEMIER
HCNR200 Ay B3 A\ BB S s Bk 0 & 3.7 BioR

HEAENRELRERPEERENE S L BHB R TEBER [ K1l B
BT Lo XAET Lo IR A T X8, HF Vo MBI/ NATLLY
O, BRFSE Vee=bV, MIAYE 0-4V 208, WS FHA, T TLE214]1 BRGS
FUAR L Es, BT R TEEE. HONR200 (9 FA Fit i T 1.,
A 25mA KA. '
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Vee Vece

4]

B 3.7 HCNR200 [t ea %

M: Ry=5V/25mA=200Q ;
R:=R:/K,=200/0. 50%=40K Q ;
R=R=40KQ .

3.3.3 HEFRHEMRBIMER

TERT 1% 22 e HLRE ZE SR LA R LB AT SRAERT, 2 R R AR i 2 Y IE A
W, MERFERZIEEER, RREERRSHRER, ReSBRLNES
TR, Hi BB RETE. B 2.8 04 DM BN P LR R E AR
.

ME T LA A PWM /3 5 P s AL i FR ZE AN [ e 1) BR AR A 6L Lo
WIS FE; TR AN, 7 s TR E §REARER, Bl
Feagvn, ENFEREEREEATE: HAENFRBRENREELE, |
PUEFET, G % FRGA B RAEE S AL, FFAATHE: BT RIRAEA A
ta~te I %0 P IZELA [A].

o bbbttt

LAY

PWMks

L]

: T :
/3.8 /- PWM R LA R L I
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R KEWME E LRI

3.4 FURGS5/NEFERERFHRIT

TR TR, FRERA, RERERHEA R RN R
. EHEI B R R, BURARANET B R TR
RREL4 ERpN. Tt AH, RN SNBERARSAR RS
R,

AR BLATESNNNERS, R REREIIKIEEH PR %
45 . $C B R U FE S SEMOSFET 0 T 35 4% L% sl b FE S A — S R A B
L, ANELOVELTR MR S EALAE AL L, IR 7 Bk T BB A
THHRE, WTTAZATSASNSERE 0. BTPRGIEREN BT
EFRA, EITRAUER, AR 005 M L (SR R RS
AT,

(1) AR EID, AR AT, WHTEETR,

() WU RHEN, FUAMMERR, DEATRIHE:

(3) Ee BT RS, BARMD, BENER.

Soh L LHBERRES AFA S, MY BRI LB
UBPETHZN, URRRMLER, X MHRA, RLablEsERsT
FRABHEER SR, PRANMARAESRANMIBESE Pl 2,
ST MRS, W 5.9 iR BN BRSINRNENEEIE. &
B A EE RN AT E SRR E R, RESCUNEE, BE
RN PWM Bk, RTIAZ LSRR, WH 3. 10 Bi7R.

! BIFEH g LT ’: weana
ﬁg% RBFX - ﬁﬁ: __________
- o PITIR
"""""""""""" Eﬁ/ﬁh

B3, 9 EERAES REER
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R KFEW L FMABX

GNDI

e | RHE e gma
J
e | max B WEH
BEEf | T EmRmE
U N
e/
B3, 10 X2 ZEEF FREER
S|
=
BRIDG]
3 e T
380V
TRANSL £ Ei RI
el &
111,
T I
n =
o —
- 2 / x
P 5408
Jica
+HEv2 RELAY-DPDY
B PDI
—_]
X : m‘____r 15v2
— 27 &)
OPTOLS m *
Ei9 =__4:, < E__
T =
GND2

B3, 11 IRt Azt R EE

AR 3 22 B LRI R S0 FIPWMBB S 161 BR . EFPGASR SEHLPWMAa
H, BRSSP L S, B LEALIOVER{AREN. mE
3. 1B, 380\/’3’6%%2&@52‘%@)\)’5’; BB FRFF IR R 5 4 AR S 4L R
BEGeR At . B FRMOSFETFF SR B I FF 4% 4 100KHz, fRAE T 1R & B R AW NE
.. MOSFETP i B RACAL AR IR IEIES , LABCIEMOSFETRO 51 58 B4, KBk IR
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WHRXKEFRLEZHE B X

AU K. DsARERE _RYE, FTEEEIRSTREHAR.

Aok, FBIMEME, BLNTEFHL., Bapk, AERsihiRgs
HAMF A RRER, BILREAHURE RSN, AL R
th, KHXELBYLIEEMREAEH, EAERAMRTERERS.

DI BHLAAE BB SR L R, N2 A7 TPWMEIH o 25 L P
A, REEERKABRERBRBUEHR A YSE, BT UESESR 5
SR
3.5 ﬁﬁjﬁl {29-a2)

ERELES, EAHBECRERRANA EEMRBEUREHFELER
RIEL FPGA, LMERITEHEH LIS EEE.

SR, BIEERANERR LSRR/ S e BRI EERES,
HAEERRIF P ERBTEENE T~ BT EES RGP ENL EHEES
U SRR EMEREESHR, B2E/BRE. ET/ AT Mg/ ResR
SEH, BT EREE.

3.5.1 BRHS FPGA Z |§ifiR

(1) 8 OERSHFOERN R

EEBROTEXTT LS AR, KN THHRMER (Parallel
Communication) , FH—FlX4 BT MBER (Serial Communication) . IXFH
Fr AR B A B3, 2R .

-]

o=

FTHE4

loﬂxlO&l.h-huN-—]
H
B

[OO\IO\UI.th

e 876543121 | P
— A
BT ER
B3 12 £ITHTEASESR
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R KFEM L FEMRX

HE LT 4, FrEMTER, ME—RMEREANZ ML (BT A8
&)=ﬁ$ﬁﬂﬁ%%—&ﬂ%ﬁﬂﬁsﬁ~wmm,:%m%%ﬁﬁﬁm%s
gy £, BE, XFREHBTERRNT, SIHUFERAA, BREHREK
b AT EIRE LAZE— K EOR MR R T LU s, (ERFENEIER
BT RS, ARRAEBNERERERLRETL (B LYRBER
BWEE, DR RSEMETHAEE (Cross Talk) ) . MI{ERHEERRE
%ﬁom%ﬁﬁ%%wﬁ&mﬁ,%EEﬁu&&wshmHﬂ%EM%@,ﬁ
EHEEEERESEERE. BT, STER—-KEEIANL, LENHE
ARG — AN EEREL, BARESEHREZ R BmL-2paEkE, &
BRRARERESLT . ‘

(2) DAL

B I 4 ATnegal 6GRIEPF1 0K 10LC84-4 2, IR B0 4 R 248
iF(CHEER—REBE L) , A TIRIEESERE, RAFDER. BirEHE
S, 13FT. EIT/EEMY: HATnegal 6FIEPF 10K10LC84-42 A4 T-IETE IR
BE, CSHMEE, HAMABME: YHEEGNN, CSENEAT, RekR
FrE R ROE AR BWR1, WR2, WRIRPIRA, HHTEIERIL. WR1, WR2, WR3
FPRA 5 B B IR R R N K R IR, 7R,

B3, 13 ATmegal65EPF10K10LC84-4 3 Ml ilR & &
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hRKEFREEE®R X

WR1 | WR2 | WR3 D7 Dé D5 D4 D3 D2 m D EX
.
) 0 o | b7 { D6 | DS | D4 D3 | Dz | b1 | DO o
.
0 [} 1 D7 D6 DS D4 D3 D2 Di DO aE
0 . 1 ] D7 D6 D5 D4 D3 D2 Dl B0 ﬁ$ﬂ
e
e
0 1 1 D7 D6 DS D4 D3 D2 D1 - DO E B
1 0 0 D7 D6 DS b4 D3 D2 D1 DO o
i
%5
1 0 1 D7 D6 DS D4 D3 D2 D1 DO -~
FIW | RE | 7 | Hhay . e
bprge oA | M | ey | e | BP | BE gx
o A | B | BE | am
: we | g | & | ws

%31 HIEABENE S EELEIRMMRXR
3.5.2 BUS/MEz EER

B SEXIRS-232 A K RS-485F Fh 83 17 N FE T 22 6 B .

RS-232H0 o O EHL E AR B, 3B &7 COML 5 CONFA3
8, HE—RBTHEHLECOMI IOPinkE kB, TILA2SPinfBe L HCOM2EE L ,
B — R B LAOP L nfe Sk 8 tH BT AT BORS-23238 iR T« ZE3HET41 L RYRS-232
BR ™k, BESTHALERNGRE, BRIAKMERE O ZRS-232, UL
kH, MAMK ELBEERE.

&%%ﬁﬁﬁ%ﬁ$iﬁ,ﬁﬁiﬂtﬁ%%ﬁﬁﬂ%%ﬁ%%ﬁﬁZ%o
e T SEE SHRETIREMER, FURS-232/ER BN, B ELH
A TR T TR GRS RAERR, X TR/ EE, RS-A85HEAA
MNEZEMAET .
(1) RS-2325RS-4851@ TS = e &

B, RS-232M0 RS A3, 14577
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MR AW 2RI

1%

g1 H 2
3. 14 RS-232 MRS EMrER
IR, RS-232MR S DR B EHATIRG, EMEHRHIR
TR LR, B S T B B H A R SR, RN
3 F e ORI T, 450 5 B R B R 2 Bl HIU L R, BH
EA BRI T, AL M. 15T,
‘ 1£i&um

AP 2
& 3. 15 E TR RS-232 WS &%

TR NS LB B, AT T RS AR A R
s, T IS (RS MR AT T . B, MEERET A,
MR B AN ERA T

TIRS-485 (1R 2 47 A3, 165777

SUL WElE

EHIH1 b2

& 3.16 RS-485 KIS~ EE
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RS-4SSHISH B AL =N A RIREAFELEE, HADNBEIHE B
BRS T FR RS, MESERGRSRTRE O , TERIREN
WE4FR (OTH & OT-) , MWEHKRES 5 EEENE B ASHEn%
HAEEXRNT:
(DT) = (DT+) — (DT-)
FIREM, B B BT E S , UK i) S K TR B 5 R R AR AR T
iR B BT, KGR AT A, 175,

Hihim2

3. 17 FTIRM RS-485 KR S 1E4

XN RERFERE LHRS S0 EN (DT+) +Noise & (DT-) +Noises
WRBEHBLELNRG, ELAKB—ENF R AR, FaRaiEm
T

(DT) ={ (DT+) -+Noise]l—{ (DT-) +Noise]
= (DT+) — (DT-)

A —XHSERE L.

BrLk, (€ FIRS-485M4% AT LA B (g A T30, B bt Fhett, Tk
LHEE SRR e mEE.

(2) RS-485 @AM .

RS-4B5EER SEMERAES R, BRIETEER, SHERA—FNELE,
BEP—&E A, F—8E X N8, WE. 1857, BEBAT, REWHE
Av BZEfHFE AR FE2~+6V, B—ANEBERE, FHEPE-2~-6V, BH I8
BRE. BH AR BHE S TREREENR SERE NN ST,
IR SREIERR, RERFBLTEERS, Kh “B=&", ©REH
TEBE 1" 5 0" WESHRE.
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W R OK ¥ M+ ¥ 46w

B HURBRAE B 4T DB RXD B BEE HERS 48575 Fr HIROT | B, B TXD E i
BEEIRS-4855 A HIDIFIRY, R/DIE S H B HIRS-485:0 F W R 1% 28/l 28 {F Bk,
R/DIEEH “17, MEHREBAM, BRBEIE, HAHAESZT L ERS-485
BEKEHE, R/DESH “07 WEHRBSREL, BUSEEY, hNHtss
22 LAEKOR BRS-485 R 4R R .

HEBTIARIA LR AR BHRT . S FIBMIA T hr r RA RS T RAE R 345 M 25 B3
SHGTFERRE, URBX - EMITETES, 7 ENTRBERF
RS-485M4%, MR RGiE S, FEBEM—ERP B, w3 18FT R T6.8V
BITVSE V4. V5, VOESEFR{RYRS-485 8Lk, BAHERZTHMR=ENEE
FHWCREE. B4, BEPHLL, L2, Cl, C2CATEE BRI,

FHDC-DCE—H 5 R AN T2 MBE RS, AT RRS-4850 Kk B&
BRAR AL +5VAR YR, RS-485if Y 2 5 #9600bps.

B 3. 18 485 i RER B

3.6 RGRP

ATRIEEHRERRB TR T, RERET SHEF

BERY: MTEETRERBREE, SR EERT 75T
B, WMEZBBRENE REBERP.

HRAF: HELFRHERERRANT 2504, RN -BEFERAETEER
BEFAT 404, TTA|BTLE R AT,

T Ryr. HEBRLOER, BLMBERNTHER, MATLLRYE, R
PATRIZZE, HEp My R R IR SRHI T

R BRRR R ERERPARERY, ARMARRSHRAES, N
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BiEaE s, BRSERAT, FEFENERREESEAIBET.
3.7 BT HIER

3.7. 1R E AR R R

KR BUMEETRE SN, BEENGLER TR, THRBHR
EEERRBERERS. ik, HRHEEME S RAERRBTE T W FHHE.
(1) B3 (55 SRR A5 AR

RS R TRIR, 24 AN 15 5 R AR o B IR e
Bl ERBHBN, BIARBOTFRES. B3, 19 () R RS IE BRI
I R R E 7RISR, BRI TR A TS, BHL
T%A, FHRESMDL. E3.19(b) R EIIFERIUEN ARl R .

1, L1z il I : : 3 ; ; :

() BERFHIENENAERY () HIFRERE AR
3. 19 RIFTAGHE S i b FE TG

(2) FHEAESHEARE |

P AL B AR 5 BB ) B 2 IR B BB, T By
SHAN L R BR RE FE T B TR, BEREORTRED.
SR R R RS M YEABHCNR200, XFMEHAT R ETE R (8 >200KHZ) |
ISR YE R (£0.05% C) B0, TRIEWEAY RIFMBELR, =
S5 T I AR B AR A |
(3) ERHRELSREEAR

RSB TRE BV, TOUREH RS ARBE TR, &
FRAE R SRRE, SREUKEIENT ERR. hiFie R RaE Szt
MR L BEIM . WSS ETRE BN, PN SRS T LR
ANEERT . A SR ERLL, HR, Pt nE,
AR R BN T AR TR . X — RTINS .
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R KXZER L 2R

3.7.2 EHERREETEH TN

(1) BERBNT TR

B 4 E B 4 CPU R THER BRI, & CPU B TR LB, RE T4
IR E RN TS EBET, ATTSECPU Mk, B 3.20 R
FEEETRMESTRE, SHTREIFRES, $H CPU THHEREE
Al

, .
see ] U LI LT LU

LTy L] m— I I I
REFR A AN

wem [ LIl L L

nERE

N B 3.20 MRS SRR

0T B RO b BSR4, A R AETEPCB AR T A TF4h4%
i : .

L. Itk e B P B 7 T B A Tmegal 640, SRFTRITTATIOS 148

2 EHRBALLEEER, TS |
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