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Abstract

Base on the theory of single chip microcomputer and fuzzy control, I had a
study and test on the key problem of laser supply of LD, such as the linear of
input current, the control of temperature.

Target of design of supply of LD was put forward, as the disturbance of input
current must be less to 501 A ,and the range of difference of temperature 1s
between -1'C and +1°C,

In this article, the program control of the modulation of frequency was made.
It has some merit, for example, the simple circuit, the easy realization by single
chip microcomputer, the best character of control, producing several kinds of
wave by program, such on, One period signal was divided into the most proper
points, then kept in the AT89¢52. In the producing, the frequency modulation
was realized by modulate the period of interrupt, reduce lots of counts, make
progress of frequency and precision of signal, moreover, avoid drift of electricity
signal. Combine the circuit of gradually switching on and the filter for wave will
cut down the interference of noise. In the same time, realize the gradually rising
and fall of supply power potential, otherwise, prohibit the incidence of surge
puncture.

The temperature is dominated by the skill of whole temperature control and
fuzzy control. The system will run a double inputs and single output, prevent it
from the above quote and vibration, guarantee the stability, establish the
warehouse of regulations of fuzzy control, form a table of regulations of fuzzy
control. In the process of defuzzification, combining the method of intensity
transformation and consultation tables. All of them promote the speed of the
controller and the precision.

This system were tested and verified that get the target of the stability of
input current and constant performance of temperature, will be used in inference
system that the light source is laser diode. In other words, the fluctuate of input
current of laser diode is less to 40 & A ,and the stability of temperature isx 0.1
‘C, in brief, achieve good results.

Key Words Laser diode, Frequency modulation, Programmed control,
Fuzzy control
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RFEAS, EEMERNEEEANYERMNBRAEZ — RRE. A%
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nm HIEKEHEMOTLIEEEAESE FELTEN LD, RN LD BFME
MHETS, BRAMNBEIHANEESE, 82, LD EXERE HeNe
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1994 4F, ¥hEERA% AN HEORESHMERBET W T
PE BN B AR,

1995 4, WER24JEFE T MEREHSNTHHEENERE. 2t
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WO A R ER WK (660nm), IHEALIAR 400mW. BF TIEER WL
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G LR, SEEEENTENEATEENERENTHAE. &
ALSEREOLRERTHMEREARVLE, MAXFEHEGTTENE, 85
HTFiheeh, FREREREMAUBERR. BEMYREESERL, BESBX
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Fig.2-1 Absolute distance measurement of multi-beams interference by LD
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Fig.2-2 Internal structure of laser diode
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Fig. 2-3 Characteristic graph of laser spectrum output
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L [,——HiHWE B
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Fig. 2-9 Principle of key and display

2. 4 BENG

EERBNET ESEECHOLEH. B, URARNSE B=/AkK
A 1 R 2 5 B A A R R UL . BREEAT T XL, T, B TR =M
R HAE R IREUE SRR, R4, XEPEMEGRBGREM. £
FAHZRIRS . FEREEE LR HREREHT T EENNBE 2.
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B3 E RSB S E AR

3.1 HEHE SR &b

EEm AR S AL, BT IR R E AR FERN —
P N TS, MG ER SRR I A, BRI ER
ek, MEHISREREE, RUEHE TERES,. THEDEm
HEREME BN — M EEM A ARER . TR
¥, TRFBRRITENREAN™ .

3.1.1 HSHHEE MR A S

BAREHIF S BIER AR REF ABERE T AZTENFR. fln, %
M % 7 B A 4 T LA 4% i R R MEAR S B R SR AL BE s Kalman R AT A 3R
WHIEFIRIEE S R REKRES: B R ARG R B ALIE B
R Fi FH 43 8 5 R AT LAAR vk 2R M BEAL R A I 0 iF B BEAb, JRLENF IR0
P LA R BENL R SRt ) A 18 B T MR, IR R MAEKBTRE T AR
FE BRI AR IR E — A R S E— A S E R BT — M AR,
HERRIIARAL R T, 15 £ B 7R TAbIEHIg 2, XE R AR R B,
BRETE BEMNE AR, 77 LA RS o AMER AR SRR, ELE, W
RABEERRENAERNEEAARRREIEY, E AT REBEIFEE N
BRI TIEFEERNRE, EETUNAKGLEPEGH -T2 UHIE
WM, XL RN R E 5 AR, B NEHEER, EEMER T, G
P4 o 2 08 A R ARV AT (49

SR, MR IEHIE R 7T LLA SRk LR A8, BB T HIE R A MW
bk, HEF T AR Zadeh £ H MARBIE A 0. BOWIRHIZ A L™ & %
REFRERR, SRR, BATHEMAERE, RESAREREHMR
FETRERSES, EAEMERESHNTE, EXMESTHEULANUTE
MBS EZMEEES, RAFEEE=AEA: 8-, THEEZRREMAE
BRBREDRA: B2, FHANEEHFNGERBREEZRMAXER: &
=, {EREMEEENHTHES. ERZLEAMTTEMBHNIALER
HIRTEE S,



05 SR ¥E Db R LM (R 3

B2 IS ENE T RILEHER LN —MEERGA T, BHEREF LM
(f11% 25 3 L FR S 22 2 (AT B — AN S BR AL, (E SndE g BT i IR AR, A AN I AT
R(x%) FEER, HEMALEGEE FEHUREREASHF ),
AR H AR,

MBS IR, EmEHIRHMEAEREHRAEIRHEEER
[ ZART 8 3E i GBI RR B R A 5, A R G A RR
B R, SrtiE LHFM. K IE. DAL (GE) FiLRMmEAN RN ST
AR S5 R G, R B S GE & B R R RE RS
FhEMAERS, BFEZNERSREFHEREEGE B BMAEER
FRATE B ERIECAMABRTALERRAANERERIHITLAE
MR, HEERERHEN &G IR RN, Ra
FARMESEATRELERNL, WiFM—MEHES.

XF R ANMERIITA, ERBERMS RO EE, BHERAR
FIE S LA R, BITE A 4= SRR, 7 6 4 iR 0 39 2% A 16 0 P 0 — 2243
i “BERT L RN L YiRE T SEAE RSN, Fik, RERRI%E
B R X LERIRA 55415 U, RUAARRL T B 28 .

HF AR RELREFEYE, B, SHEEHERE 3. AWa—
EERME. HEALEROENIZER T TEWA L@ xR EA A EH5E
MMBRMEGREARITE, AESEREARNERRBHEBHNR, FHE
B, ®it—Edias, FARRXARERENEGANZEIRE, TEE
WERIRRERT @ .

3.1.2 B H RSB

BEEEE T EYVREEHN—MER, Bk, SERHRERLHTHE
BRRAN—BREMER, RERAWHNE 3-1 frr.

Hod, BRI &)28 (Fuzzy Controller) EENERIEHAZALEDP HF AL
ZEMER, € RENRGEZ 0 . TE AN BB b (Fuzzifization)
B XREBHE. #EHRRURAENZEMLLE (Defuzzifization). L
P, - PMEMEH AL RERNRSEERRERS LRE TEMEZ RSB0 E
B FEE. MAREBECOHER FEGHIIREST R A/D Hikaig bl &G
BETHD/AEREBEH M SHEERE. BB A/DED/AKBRRTEN
ZHEEBEREE. BRHNTEUEEENMRZIERE. | XAREREHITHHR
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W SRIE Tk K2 TR A7 1R 30

A, TOIAT LR ERMR, A LLRIELMN; MTUREKHN, BTN
. EERERARNEE. ©ATREEBNZNENESEIAX NN
HE S, SRS, MEEBEEF LR HemE. TR,
RIS EINE R R, T ATRERAERR, EEREFL

R+

—ED-»| am -»| s oD o 08 | eS|

3-1 FEEIEH ARG T HER

Fig. 3-1 Chart of fuzzy control system

3.1.3  HRHMMEHIE AT

BRIl S8 0 S )R B e v EHL (B L) MRS, SEIUEH
BRHIEENEELE: MYIEPHRFRNEERNEBNRERE RAEHLES
BEHLREBIEEESE PEEFESENFRAEHTEMULERENE,
WEMEHETHEANNERESERR. 2k, B3 TREE NEMESK
— A FHE e B e FUEHIISHIRIN R BIEHEE K& B W BEAT B8 PR,
BEEHERE u A

u= e * R (-1

Bk, SEEVE S SR EEIZ S HER, DMBREABERRE,

1. BHREWEML % Mandani &, RELRZANLTHRHEES BEHN
WA E R REEE EH R EEHEA, BERULADFE R RIEMF(Membership
Function), MM EA4mMADNELY: “IEXR” (PB), “IEHF” (PM). “IEH”

(PS), “IEE” (PZ). “FE” (NZ). “H/” (NS). “Harh” (MDD, “FAK”
(NB), BEBREZHECHBEMA . Fith, sTLMER =AM G E. BE,

BEMUANEBRESR, MH, ¥R, KHRHHN <8 LAREE N,
FrLlistlifE s KR TR EERACED, FEERTETHFAMEE, FRE
I HERE R —RIER T, #IERFE “IEAT (PB). “IEF” (PM). “IER”
(PS), “ZB” (Z). “ “H/p” (NS). “Hadh” (\MD). “FaK” (NB) X-EAiF
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CAOWR A RIE LR EALTERR AR AN BEEE, W ERHIEE L
FHEER, RERDSEE (RBERD, Ml LUk > 5085 b £
.,

2. FERAEEIAN GG R RNMETE R JLAME BRI A

(L) “m3 A, B4 B” (IfAThenB);

(2) “wiR A, 4 B, FM C” (If A Then B Else C);

(3 “inR A HB, B4 C” (IFA And B Then C).

o, A, B, CHHEHIHES (Fuzzy Set), XLEBEMIHIN B AL IR £
Ve 8B R B IREI SR B BRI R AR BN LR D,
St 7 (= (AR AR ) 7 2 E A R R T i

(1) % “If A Then B” FRHIHIE RGNy

B'=A"+R (3-2)
m A
B—-Hiyth
R—IEMISE E, R=AxB, XN ZHEMESHET X A:
Ba(x, y=min[ 1, (x), uway)] (3-3)

(2) Xt“If A Then B Else C”5% i F B #IHEFE :

B=A+R, C=A"«R (3-4)
H e 2R R=AXB, R=(AXC0), REXH:

s (6, ) =minlpa (), ne(y)] (3-5)

(3) 3t “If A AND B Else C”25 B ) #E 38 400 J0) 2 SE B B0 58 1 28 A0 & % A
HIRRNER . EXEMUP, A —BARRTEEHENIES THEEN
WEERNRBEE, B —RERRBETHR EC=E/dt FIRBER. EM
ECHIBL A EXAETFT NI ANAEENRBERE. BAHEE (3) MUERRNH
“IfE AND EC Then U”, MI##I#= S5 1S U= (EXEC) +R, Bf
By (%, y) =g (6 vy, 202 Ave (x) Ay (y) ] (3-6)
EHEETES, RANEREMNRETLEEIENMARNTE, A
ARIERAERTREN, mMAXWE L PBRAEMNRESIE, EALBRTEM
1555 R HORRTE M
3. WM B R EML  EMU (Defuzzification) &5, EBIHIH#E
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M RIR Tk K& T¥ M E¥ AR
M
A ES PRI N RAERER M ESHAMTE. TEAR
KEEEE. EO0E. IR THE, RREERBETEFHIE. HEE
(Interpolation). K ¥ EMEiE MTV (Most Typical Value). i, mAFR
BEERES, FHAREAE™ .

3.1.4 BREIEIEMES -

BME R EERN A SRBENXREREE. §REENERE,
& REEMRIT ARG, RESEBENEREES. B, BERERTE
BRTHEANBEER, RESGESAIPEN, BATBRT ERNER
B, WHTER), mHEEHSHEER ™,

RAHTBEEMBEEFTAS, ERELEALRENERE
B HER, ARKHUIR FEEEE AR AEE, BREMERTRTEAMKA
B, BEHISHBRA. BHEURESAMBEER, SHELAMLEAER
W, MERET R ELRGEEEAR UMY L AW, ARARA 8031 AV FiEA
e S IARME )

3.2 BETELIE SRR ROHM

ERAEEBEBUEREME D TEMRN—RBOLH, TFHRERKE
Bt B (LD), BRI B K TR R R . TR TERERE
f, —RETHZTHATERERBATHE HEK, RAMNEKEY
02~03nm/'C. HERMAREETERERBECHMELE, —RELA
20~30Hz/'C, fH, KIVEMFFEHOLHELD)ER TIEN K ABRER
K, B EBINER 50~75%. EFEHBARKFECANEESRAS, &
HIhEEE T, FREREG. 75 AHFSEROLRNERARSTE
i, IRE AR B AR S R KIS, JFH, 5l
WHIEEK RS, AUl ERE. ATel, mEd¥ S EROLE(LD)A
T Ve AR UL LD 4E A 56 YR R R o 211,

321 BETHNL DEFHTT

BETAS LD(F S AR W WnE 3-2 fin. $REBOHEAT
REROCSRHIR T —BREXRABOENE W, —B8 75 1/, 2k
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Ma SRIEE T b K% T 24 AR ST

AL T b, BR, BETA AR B RTHR AT AN

3.2.2 BETLI LD BEERNEE

ST 4 RRO, B AROLES KB R E R Jn TR T R R RE
fkEE R . W 3-3 R, BT M3 Gk 2% i B (E R I BEIR

(7 T T AR, RO N B AN R O B R

B i, ESE PR P, S REORS M BE RS A RA RENRE R
REZ— AR 4% SR BOL SN T — L= I RiR TR

4 (s)

10-5 r——— "
I

10}

10t

-9

10 f

=10

0 b
8 50 100 150

(K

32 LDREEFAFHRRML
Fig.3-2 Graph of relation between

life-pan and temperatuee of LD
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& 3-3 LD i & L5 B {H A0 R ek
Fig.3-3 Graph of relationship between

threshold value and temperature of LD

3.2. 3R ETALIT LD iR KA M

FantwE 3-4 fion, LD (B EKESEBEHFARAKXER, ¥ LD A
HEER IR, MBEKEEZ M, SRKEY 0.3~04m/ T,
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Fig. 3-4 Graph of relation between temperature and wavelength of LD

3.3 LD T{EBE=HIngtEriL

LD BB T/EEE (Optimum Temperature for Laser Diode) —HZH
23°C, 1 LD #YIEH T4 (Laser Diode’s Normal Temperature) fi5 & EH 2
~20~+60°C, FTLAPI#F (99E% ROTNT (Range of Optimum Temperature and
Normal Temperature) G (H=-37~43C. X DOTNT MIBIH{LRRISE TR E A
“HRK (NBY”L “HiTR (NMDTL “ B (NS, CRE (NDYTL “IEFE (PL)7,
“IEAN (PSY7, “IEf (PM)”, “IER (PBY”, 8 4.

REE

%

g fAd 7T EF OE4N EW EX

St

1.0

—p BEZEH(T)

-45 0 43

B 3-5 BRETERAEY LD FHREEEZ ROTNT FIRE R
Fig. 3-5 MF of Range between optimum temperature and normal temperature
8 8 MF (Membership Function) RA=ZAEY, X2 F=A K4
EARBRYMMEABEGUTRA: DBREE, 2UEIEED, FTHHE
i 2 Ma]; 3) DA EELRN, ZAENRBREUEESH AR EERRER
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ug iR Tl K THEME 2R X
M
A 8K RS, ROTNT HRBRE S ANE 3-5 Fir, L, EHKH
AP ) F 3 = f R B e B, A S TUR (B A 1R

3.3.1 ROTNT 8 £#A

7ELL 8 AL A HL 8031 A LRIERIAG T, HIBRIA R GERE Y 12 H]
P RIEEHE, SEMH AR ROTNT M8 U=-37~+43C, HFH0.2
CENRBE R, SEITERE, RBE o uEX0, 1], HATERABEH
ik, ik 3-6 Brm.

KB
% P2
1.0
X X S
v / > BEEME(C)
) Pl +43

3-6 ROTNT Rt B BB IE ML
Fig.3-6 MF algorithm description of ROTNT

fER LS, HENZ /\""*/J}%IJ% Pl: ZAENE-TEL A
9 x FALKRE: P2 ZATEHE—ATAB AKX AR E: S: ZARMA
BRAE, X AEREPHER = JJJ/?J—?S-F X FEIZ=AEE

ERRSFERAR CHRBE . () A:

L PICKCP2 B, 1y (X =Faopr X5

M XZP2 I, ue (x) =1-(X-P2) XS,

TR 3-5 PR ZRAERBREH TRAE R _A#E, FIETA
ANOBIEM BMARYVEEE 2 MNER P S kAW, ILUEE 1M =HERI
Up()=1o ERE_MEZARRHETKEEMABNRBEREE: 353X P,
tp(xyz1l, Bup(x)=1.

3.3.2 8% ROTNT BY+E4A{k
RS i B RO 1L, B ROTNT KR &[-37,+43] CZ A1 EL B 7 N
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M4 R Tk K& T2 HIE FAIR X

JLASRS 7, BEARSRASRL T — BT 4, xR B AR RR R , B
AR BN T E, FEFEMENTE, EEMLLER
FAg i

Tk S RO S AR R R I BUR M, DU RIB R BRALRT F T IRIBOE AR

B’Jp‘tiﬁﬁﬁﬁﬁﬂfﬁﬂﬁ’}f‘ziﬁ i, 8 Z RTONT fE-37~+43C Z [BB1 %
N B AL K (-6, -5, -4, -3, -2, ~1,-0,+0, 1, 2,3,,4,5,6}. Hrf, fEX 837~

0°C B‘J%ﬂ:%b‘a%, ﬁﬁEEl‘WOwM:&“CE’»}%{%?ﬂJ%B B JE 6 s B

meTm*ﬁﬁwﬁ@ﬁ%+wﬂlﬁﬁ%P&%Eﬁ]FﬁﬁRmNT
i@t AR 3-7 AR 3-8 Hs K APER . HRIAXTHLMN e
B A 2 s, “ILA%E”EUE)\%%%iEe KB, #H, REEEHEE AL,
1],

o= %ROTNT (=37 <ROTNT < 0) (3-7)
J
e=£%R0tNT (0 < ROTNT <43) (3-8)

RE=ZAFERBEHEAR 3-T AL 3-8 Wi, BIWEIE 3-1
REIERAMEYRE, NETENHER.
T3 HBETE EMWEE

Table3-1 Assigned table of fuzzy variable

u ’ ~B -5 -4 -3 -2 -1 ! +3 + +2 +3 +4 +5 th
E
FB 1] G 0 0 0 0 0 0 0 o 0.1 | 0.4 (0.8 |10
EN 0 0 0 ] ] 0 ] 0 0.2 |07 |10 |0QT 02
FS 0 0 1] 0 0 0 0 3.3 (0.8 {1.0 |05 {01 |0, 0
PO ¢ 0 0 g g 0 0 1.0 {06 |01 0 o 0 0
HO ] 0 0 1] 0.1 {06 |10 |0 a 0 0 0 0 1]
NS a 0 g1 105 |10 |08 {03 (0 0 0 ] 1] Q ]
Hi 0.2 {07 (1.0 (0T |02 |0 0 U 0 0 g 1] 0 0
¥B 1.0 |0.8 |D.4 [O1 |O 0 ] 0 1] 0 0 0 0 0

B4R, X LU R 3-6 P HIREHBIERRIRE ROINT FREE,
WAL ERIERK, BRI TH, HERELSHEAN 112 TFHH
EPROM, FrLlii BERiE S AR A YL EPROM £ —48, BHIFER —L&, BEZ%F
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My SREE T R T EMIEM R

HKIESCILE R R RS ERIETE, RTEELRTHEER, FHIE
M BENEREMES, RERBHNRS, EENERRORATEREN
P75 AHERELAHE.

3.4 I=HIREIRET L ERMRHIL

LEARBT BT FED, LD (M AR E 22 1 B B A 2 i R 4 0
MR, UREAKMREN, SHAN, SEEROERE LR EN
RHMBEHRE, UETAEE LBUEHEMRREE M.

A KRE

10 ik i fh F Ep  ETF EX

0 BETLLE (C)

-0.06 0 0.06

3-7&ETHEEES L ESIEFRETHE RROINT BRBEE
Fig.3-7 MF of rate of range between optimum temperature and normal temperature

RIBALF 3.2 AR RY, SWEXFEBEAD, UXFBAMNENE
$, LD BEMTALMAEFHELOICHERRA, Ht, AXHEERLE
RROTNT (Rate of Range between Optimum Temperature and Normal
Temperature) i 75 [ i 7 5 -0. 06~+0. 06°C, M# RDOTNT MIEE LB £
B k. “HUR (NBY7, “Hid (M7, “Fi/h (NS, “F (0)7. “E/D (PSY7,
“Fda (PM)”, “TEX (PBY” , #£ 7 4. RJB % MF (Membership Function)
FH=MAEHEHN3.3). RROINT WRBRE S M@ 3-7, REETEH
2o, 1. K4, EFAKMERRARKEXHEL=MRBELL, Mihvet &I
AR A R

3.4. 1 RROTNT ROt LR

EXRBERLD, RE RS EBRHENEGRER, B A B RROTNT §
R U . =-0. 06~+0. 06 CHIEXH P ALHEN 0. 001°C, REE 1 o MTEEN

BE0, 1], iR AERAREEEZE, ILE 3-8,
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na /R b K2 T2 A R X

p2

/ R (T)
0 >

-0.06 P1 +3.06
Bl 3-8 RROTNT RBRHEHLmE
Fig.3-8 MF algorithu description of RROTNT
FERF ISR, AESENZAFETSHNE: PL. ZARNE-TK
AR x MASERE: P2 ZAMKE AT B K X MEE: S ZAF
FIRHARIE, X AEZARPIE—S WRMES=55=50, B FEE=
RRGCEAOEERAR X OREBE L . () A:

Y PIKXCP2 B, B oo (%) = par XS;

M XZP2 R, B, (x) =1.0 —(X-P2) XS;

FE T RO ARRERY, D TRAE MG, HERA
Rinfefs, MEFHATE 2 DFET P, SREM. IUER T AN K
PR ERABNRBREA: v (O =0 -0XS, Fue (210, K
o () =100 EF A S ABEHDREERA RO REREE:

XSSP, b (x) =(X-P) XS;

HX) P Bun(x)210, By (x)=10.

3.4.2 RROTNT AY4E#A1L

B4 8 RROTNT KIS B Y4, B3 RROTNT &8 1{[-0.06,+0.06] C
AL FHESE B N ILADRER, BRI N T MERT R, IXHEA B AW
(hitFEf &, S0, BE - MEREXMN T —MERE, FEFLMENT
£, FEBLTER M.

HNTHEILEBEABTRETHUNRER, EFEAHRERMLE
RRTONT 7 -0.06 ~ +0.06 C 2 8 ¥ % AN B & X
(-6, -5,-4,-3,-2,-1,+0, 1,2,3,,4,5,6} . HEHEFN 100, QDEKHE
RRTONT (#9322 4L 36 F{-0. 06, +0.06] C, #¥#MmHy[-6,+6] XA, BWHE
RRTONT thifid A REHR N KR EHTE eco BET AKX G- 1 EHK ec
A REHNT, AR THAREIR oc B, FERBEEERR, 1.

-27-



nE IR Tk K2 T2 LA
M

(- 0.062+ 0,06)} i

ec = 12[RR0TNT - 0.06+0.06) (3-9)

BESAREBDRLAN 3-9 HE, HRBREK 3-2 Pran &g KE
Wik, BEHZR (ec,u, EC) FIM{ER.
# 3-2 iR % RROTNT KR E R A HE N
Table 3-2 Storage format of RROTNT s MF

u 3 6 |5 l-¢ |-3 |[-2 (-1 jo [+ |4z [+3 |44 | 45 | 46
EC
PB o |o |o Jo Jo Jo [o o (o1 04|08 L0
PH o {o |0 o [0 |o fo [oz |07 10|07 |02
PS o o Jo |o [o o |o JogftojoT (02|00 |O
0 o (o [o [o o foes|to|os({o fo fo |o |0
NS a |0 [0z |07 |tofoefo feo [o fo Jo [o |[o
M 02 [o7 [to]oTfo2fo jo |o [o [eo [0 lo (o0
) 1o Jos o4 ot o Jo [o |o [o [o fo o |8
24 ARIX A B AT L% R 18] 3-8 P IR E B AR R IR Z RROTNT MRETE,

WAL RIERK, BFE -2 oM ZEREFEXSHBEAI O DFTH
EPROM, A AR TR iE 5 8 F ALY EPROM £ — 48, {SHINSAR-—4&, HEH
FiETHBRMEREBREEBEME, PITEELREERER, Bt
MEMRENERFHE S, RESBRLS, RS 588 00T Z
WTEEHERBIMILAE.

3.5 (BRGHI4 RIEEN B ERIRM L

3 S (k74 83 (PELTIER )AIBKE) B [E(Drive Voltage of Peltier, LLT & #R
DVP)HI S B B A[~2.1, +2. 1]V, DVP MEHILTES ROTNT FIHER L
HIER—FER, X DVP FIBRILEUE : “HK (NBY”, “fidh (D7, “H
JNOINSY?L T (Z)7, “HE/S (PS)”, “IEHR (PM)”, “IEX (PB)”, 3£ 7 4.
# BB MF (Membership Function) RE=AHEE(FEH N 3.3). DVP 1#
BERESAOE 3-9, RBETELEDL, 1]. b, EARKMENHNKIHE
KHEE=fFRBEN, BADVP EXEAKEHIEKLE D, AT#ETE
AIBTR AR .
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0 EhEBIE (V)
- e —

2.1 0 21

B 3-9 S REA B KRBT E E DVP By R R #
Fig. 3-9 MF of drive voltage of Peilter

3.5.1 DVP R BAYMEREEFE

HTFEFERABMIEIEE DVP #£-0. T~0V FI 0~+0. 7V B X Al A,
SO A TR B R R L. A~—0. TV F0+0. T~+1. 4V XA N, BRI EE KX,
FE-2. I~-1.4V R0+l 4~201V XKW, HIRETRE . BRLL, &0, T~QV
Fl0o~+0.7V X |8, DVP FIIRMEREE R 0.05V;  E-1.4~-0.7V fI+0. 7~
+1. 4V BIBX[E) Y, DVP FUBU{ERSE R 0.1V, -2 1~—1.4V Fl+1.4~2. 1V [
X |89, DVP BUERMERERE N 0.2°C. REE v, WEERATED, 1], #
FihR AR E, F RROTNT. E8AVSWE, AN H R A%
47 RROTNT .

3.5.2 DVP BUsEs{k

A E DVP MEHEMES L, RN DVP fE[-2.1,+2.1] V ZAZELH) %
SRS NILHEK, BRI F-MMEEE, IHELCEERLLIER
B, FR, BE--NMERENNTF-MIHE, FEFZ MY FE, E8
ML R L.

ZEINASGEEERMYESHEEARKRFEE DVP €% X 8] 57 %
., BERE-2.1~+2.1V ARBHE—F S EHRA SRR EE DVP Bk
H{-7,-6,-5,-4,-3,-2,-1, 0,+1,+2,+3,+4,+5 +6,+7}, H L] Eﬂ%%}?, HER &

DVP fIEFR B E[-2.1, +2.1] VR A[-7,+7]XE, HHEDVP #iET
NREBARKEAHZTE vABRTE -0 AR TEEM vEAZEBEN, A LA
EEVAAREIE v B, HH, REEEREAD1].
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W RIE Db K2 TERE#A0X
m

v:l%?W?—ﬁl&%EEQ}@J+ZU (3-10)

BB = ATERB R AR 3-10 [ 8, B 15 3% 3-3 B iR U
MR, BB AE (v,u, V) FIIREX.
H13E 3-3 W40, S ERELSHAEAHL 105 F47 ) EPROM. = 4RIXRT th Al
LB EREMEEEREESER, LIRLAEGHIER.
# 3-3 iR %= DVP HIRE R M ERUE K
Table 3-3Storage format of MF of DVP

v
x—?‘5-5—4-3-2—1 D |+1]+2(+3 |+4 +5 | 6 [ +7
b

PE ol ol @] 6] 0|6 |o] oflof[o]| o |ot|{os[os[10
PN a (0| 0o]o |0 [olo|o]|oloz{oT|tojoTfez] o
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3. 5. 3 1RMIE R R

* TEFFR, 4 RTOLD, RRTOLD # DVP 4+ E, EC. U %
RRIBTEIAESENSE, XHe, (x, y) =VIne (x, v, 2) Ang (2D
Ave (v) JIBE, ¥EIZEREHIR NE 3~4 Framis 15T 0 2. R R 2 6
B 55t 5 — M HE X FTITHIE.

ZiEHRNERBEEHTENBL T, FHEEMEEL 8031 HEL
IR E R EPROM . LHREHET, BERERELMERLNIREER
RETME, HESREAXRUKSEHENTHME V., V BRULEA KT
K. BIATAE A fin i 2230 M i %
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Table 3-4 Regulation table of fussy control

EC
¥ - |5 |-4 [-3 |-2 |-1 [0 [+ |+2 |43 |+ | 45 | t6
E
-5 7 (&6 |7 e [7 |7 [7v |4 |4 |2 |o |0 joO
-5 & |6 |6 le |& |8 |5 |4 |4 |2 te lo lo
-4 7 |6 17 |8 |7 |7 |7 |4 [4 [z [6 o o
-3 7 |8 |8 [s [s |s& |s [3 [z Jo |-1 [-1 |-
-2 4 4 [4 [5 |4 [4 [4 [1 [o Jo [-1 [-t [~
-1 4 |4 (4 [5 |4 4 J1 Jo Jo [o [-3 [-2 |-
-0 4 |4 e s 1 R E R
+0 4 4 [a [s 1 1t o -t |-t [-1 [-4 [-4 [~
+ z |2 J2 Jz Ja Jo -1 |-& |-4 |3 ]-4 -4 |4
+2 1 2 1 |z Jo -3 [-4 J-a J-a [-3]-4 |4 [~
+3 0 Jo |0 |0 {-3 |-3 |6 |5 |6 |6 |6 |-& |-B
+4 o |o |o f[-2 [-¢ [~ [-T [-T [-T {6 (-7 [ |[-T
+5 o o Jo J-2]-4 [-« |6 |6 |5 [-6 [-6 |-6 [-8
+8 @ jo o [-2 |-4 [ [-v [-T =7 |57 [-6 7

3.5. 4 DVP RLiEf{L A%

EEBEHERES P, EHEHSNMARENE, WHEEEEYME. H
B, MTELHFHEENE EREENREESRE —SWEE XHERE,
Sg T {8 RO 5 B2 G B RT A R BT, EIR TR T B
hEH R, BRI,

REWLH T EERE, SHNERARPEE. FRARERELE.
KRGEHFAMERKRBES, THRE, 7E. BHLREMHEY,
FERb BT R, BOMIISHISS (MRS W R . NERBER AN T E
VFEE REETRALIT BT R ERE. ARBEBANITE VEEN, B

By, %) =u (v, %) =eee=p (v, %) v Ry ey ko (321)
SRR, BUXEE R FE L E D RAESMLARTE, B
v*=%§v, * (3-12)
Zik, FERRT BMMEME GRS,
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Fig.4-2 Circuit of A/D acquisition
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4-1 fi7R:
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Fig.4-3 Datum electric potential electric crcuit

- 35.



By RIR Tk K DM T2 X
sEHEENALEFEERMIREFSPE, BN, HEEEXE
W, KYSEREETE LM399 FHEH, LM399 BREERNHHRER
ERMA R FMER, CHEERRREBESRENFTARHEN 12—
T BEHBEK NG A RIF T EiaE . FE EXRAMNMRPE, BnA
88 THEE B/, 7 B 45 UL LM399 9 300K i T 40 B 4-3 7 75 (¥ ZEHE B 1S PR
AT LA -7 ~+7V EEHEEE P,

4.1.6 2 EEHREE
BERHEERNE 44, 4-5 B
' ! ' {

il I
E oz - e Vluﬁ i
_-E 5 [ ’—‘\A ““I-L-n"i r-e,"‘,,.'ﬁ !
e & 2, 2, - |
= EEEN
N ﬁi
1 gt ~+
I S ‘
e:m “ S o 1 s &
B gl
n v . L{fr ;:34
“
[ ; I ]

44 @ESETREREE
Fig.4-4 Principle of key and display

- 36-



RE N R

LR EEEEE L

mzyh=asraaAzal #Erﬂﬂ

= e

1

Ve S i O

EER B EERE

rafonfo | || ] |}

ERNDTETRES

slaxsaanzzl wa]]

S R RO P g

Y

W RTE Dl K T2 2R X

]

REE

s

¥

i ) iof | | G | o | AN | el | EE
ek

1

o]

-37-

+

E 4-5 8%

Fig. 4-5 Principle of control of temperature
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R 2 S AR IRk TR,
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T, SRR

P, —— %t Sk aF I A D) 3,
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f— ki E R ATE,

fzr Hab.
AR BB~ LR N

AT'=rF, (4-4)

A ORI, BLK K T,

SER, SR HEOLARENRE R
T=T +AT= T+ (V]+r 17) r, (4-5)
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Fig.4-6 Emulation model of temperature control system
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