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EVa-NV:BEBOENVRBHTRA, JV—LET—HKLLERDMEN,

7V A EVa-NVEEBRE-#ELEIDOT. RECEEELEDOD,

KEXREREYZAT L AKBEEHREAISEE (f -4, EBH. RHRERKE.
RERY) 220 RBHEE.

NATYYEYZRFL: ABARBLANFES S VWRABLREELHIRERY
OBRTA NI —LHERALTHAVWEHFA,

YA4YRXRY :pnpnEEOABREHELI-oTAVYREBLEAAvFTIHEL
#&F.o (Thyristor)
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GTO: V- bESTH¥— VAT TEZYEERT, (Gate Turn Off Thyristor)

NIUMOSFET : AAvF VY ITHEEFEL, BBEPRL,. n - PF¥RINVODO
YTURVESUDNEHET, HHMLEEEEL LI TA VENOHRPER S
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CVCF : 28F - EABKEEOMT, IVLa— Y ABEEERELLTALS
h 3, (Constant Voltage Constant Frequency)
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X &WD, (Air Mass)

S - W% (Stabler-Wronski effect) : KR{EFENTZ7 7 XY Y (a-Si:H)
BUEGRICAkZ2RE T2 BEERBIUVABERNET ISR
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HAPS (Heating,Air-conditioning and Sanitary engineering Program) : &

ZETOBAFERPLOBEENR IRFAEMORET Y LTELOOSNEDD,
I EC (International Electrotechnical Commission) : EEEE R =}
ROM (Read Only Memory) : %AF LEH
A/D:77nJES5E2T74I95VESICER
D/A: T4 V% NVES27ul/E5cEH
TSR (Top Speed Ratio) : Blk
SNV FTV Y (Multiplex) : BAEAATCHEERENZENITSIRAAA
GP-IB :#BIhIXBEHOBLDEVWEZHEBL. FHREZIFPELLFTRISD X
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M- G (Motor-Generator) : E#E - REH
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(2) PEN7 7 AABEHOXBTELLREOWE S &
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DO ER>TWNS,

AFRE. COLOIREEBRELHEET LD, 7TEN I 7 AABERZENL
RELIREBELEMEEHAL TSR, XEHB1I~22 A CASETLESSD
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FUELEATELN Y 7 AABER AN S P b EE 7 -V AE T 3 EXMBRERR
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£3-2 BAHO7=_—VAEBROLK

HE | 86EIH I |IESARKR |[T=—) 7= 7 =—J
B3 OREHAE RO BE-RE ®oOME
REHH [ETERGD) REHS BE[X]
No.l| 0.44 W 0.22 W | 0.29 W 1804  90°C 67
(50%)

No.2| 0.44 7 0.258 » 0.28 » 120~ 100~ 63.6
(58.6%)

No.3 0.44 » 0.265 » 0.315 » 120~ 1107 71.6
(60%)

No.4] 0.43 ~» 0.265 » 0.3 / 120~ 100~ 70
(61.6%)

No.5| 0.43 ~» 0.27 » 0.33 » 220~ 90~ 76.7
(63%)

No.6| 0.43 » 0.27 »# 06.29 » 120~ 100~ 67.4
(63%)

No.7| 0.43 » 0.26 » 0.317 » 120~ 110~ 73.1
(60.5%)

No.8| 0.44 » 0.275 7 0.335 » 120~ 100~ 76.1
(62.5%)

#E |100[mW/cm?]| 70-80[n¥W/cm?] 35-39°C

% 25°C

BETEIHFHEZ100%L LTRDLE,




3-4 HlWHYIaVv—Yav
2OQF7 - —VAEFBRID, BVWHEREZEICRRERT - VEECKHE
PHRETHAEIVWZESHELGPER R, LBL., XELOEFZ, REEOHEL
HEZREWI LS, XEh2IFH T IR 7T VEELEHAOMIEZ 7 =— N
AHEPEELR->TL %,
FENTI 7 AABGEROLLBEREIN3I -8R ShZ LDt T202D00DH
MBEETDI LIPS, RBALEREHIZ (3-1) XTcE5EZHHB P20,
P,/ Po)=Co—C:1(1l—-e"*7) —C:2(1—-e */"%) (3—-1)
T EEHBET (1 1~14days) . 732RE{ELHEHE (220~680
days) 2R U TWB, Coy, C:, CEEHTHD. 2. M3 -9 LBETENT
PAAXBEROHERICBIDIREND (P o) LARHZZITETLTNVL
WA (P) LEEREBHOBERERLE,
SCTRT.REEBLT., SEMEDEZEAREXRT — Y LEXMBEICL D
TZ—NVABEREWOPOREZD L. BEAT - VOAEHGZOVWTY
Ralb—YavzEALWTEHL 3.
ORLEILDEFTEZATERLOBEEL (n)=exp ™ * T 5,
Q7 =—VAEZRIHEOEAEWHAARELL RS (JHLE) OT. BEERALET
- VAEEBENOSEBIE TS, '
Aa= A +(n—-1)7y (3-2)
EEUL. A BESH. v ENEF
OQHEReZ7-_— VAEAHEnOHEEEHR L T3,
@an=a - exp f°(n-1i4 ] (3-3)
ZEU, a (1<a<exp*®) : #HHPEER
Bo: BEEF (FERREESOREREICLD)
UEDRZEIZID, XBHEZZF LB EFTLUTIWEATEN I 7AABEEHRZ1
BEO7 m— VBB X->THEHETILLELAHFEHE s (DERATE X6 S,
g(l)= (a+ 1) -exp** (3—-4)
oT,. nHEO7=—VUBERZI->-TEHETILELOHENE e (n)iX.

g)=1 (a.: exp *.7)

x£=1

= (a - expP°(m 124 1) «exp A*(r-Livir . o (n-1) (3-5)
ZEL. g(0)=1
ODHEILXTREINS, 22T, EXNMBERLL->TCT7=—VRELEERELD.,. &



EHEAL=0.01, a=0. 3, f.=0. 05, BEH1/1L=100,1L<T.
Fo—VEAELE (607H) T7=2—NVABLEZZAOLIETHEEs ()
fLBHHELf(nN)ZEX3-10 (a) ERT. HELD, YIa2b—YaryitksHEHE
RI66. 9%, FLEXLMBAEZLCLLIZ2ABNOO. 1OEEBERD6 7% L ZIERRE
DFRPBEO hE, L L., RHEOXRBH2ZU AL DEEUMNZWRKE
HBIOREREDPLSRFVWHERIHETCERL,

ST 72— VABHEHEDT3E4L4»H (407 8) BAE, 72—V HEHEZT
AEEEEZ80%BICOEHDZIZLbAELRS (b) o 512, M3 -11 (a)
KRTEOE. 1FBEREHNOBETELVWIAHEZ7 - VRETHhIE, HEF
HEKECHEIEZILLTETHHPRLERZ10%UTERFRXIZIBZLNT
E%. COBDeg)/f(E, 5EHELIFL. 615, 10FEHELF2FEUELED
REHhZ7—VRBELZIOEETZENTE S,

$. AN (b) BERFCHB5REE. (c) HRBMEHHET LBDS 9 A
HICEIE7=—- VOB LEZEHEFAT. 10880e0)/ F(ERBEEFEL. 613
BLUT1. 9fFEIcR 3, . R2-B8HHILEEBSB I 1IHEDZ7=— VL
HEOREBEXRZF O TRLE,

BERT7 - NVAEFRHEODWTYIalb—yYavEHWTHFEERELD., %
MAEEFEFVWHRC7=—-VOAEZ2TRAE, BLVEEHEIPFTCEBZI L 2R U E.
WWRRAE., PEN7 7 AABERDPSEHBARELEREN MBS hB L
2. BARLUTHAERLBAERZLEZRLE,

K3-3 HADLEEBICIEEO7=—VABEOEHER

T=—NVEAHB [ A]
6 0 40 12 (3—-11)
(a) (b) (c)
FR[%] 48.8 60.5 87.1 87.1 87.1
ERE[%] 66.9 80.2 96.9 93.7 95.7
FMER[%] 16.7 19.7 9.8 6.3 8.6
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P(t)/Po_ZCo"Cl (1_8"/"1) —C2(1 —e"*/72)

e

-2 (220~ 680days)
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log t

M3-8 7ENIFPAKRGEWOWHELCHEHE . L
ZREIEHE T2




BEILESD P/ Po

#3-4 BZER

i—layer 71 T 2 Co C) Cz Co—C1~Cz
{thickness '
(A) (day) | (day)
2500 13.9 226 | 1.0 | 0.07{ 0.03{ 0.90
. 4000 13.1] 270 { 1.0 | 0.09| 0.06] 0.85
6000 11.5] 354 | 1.0 | 0.10( 0.10| 0.80
8500 11.2|1 679 | 1.0 | 0.14| 0.17| 0.69

10 Co‘cl‘CZ
=0.90 <
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HEBEHEZZICRERIBLIVERDENETFT LW TEN I 7ARBERD
BELEBEHELY, SHOBELR I3 7o VAEMHRCEELTCWIEHRR
KEHLT, ARPoBEE7-— VOB CEIEXLNMBAXELEHKELE, KIERE
D7 =—VOEEE2100~110CIER-T1I1208E7=— VBT LI,
HBEZIONASYXEHZ2D0DT2%DEEERELI., KELEEEZELL TS
CEWTERE, LU, EHFOXBH LT, ABEHABHEBELICCWLR
EOREPRELTIRVWEEREBI2 L IEETH S,
BEEZE<TILR. 72— VEELRHEOMME 72— VEABIXREREREZD
DZERS, T VARENRSA-F WL 2POREEDDIFTCT=—VHH
CEHERLOBFEEZYI2V—YaryiREDFHLE,

SEMOERE LD, REHABSE0OSBEKZETFTLTIWEATENZ 7 AXBE
MERAEMARBECT - VRBELUAEAFER, 6 7%FTCHELE. ChE5EFH
T7=—VRELEYI2V—-YaVBEREULEBLEESE. 66. 9% L EERKR
REEEEBOLATVWS, £, 72— VEAHEZ2EDTC3IE4L y ARBEBL 7 = —
WMEITHhIE86. 8UETHET S, b, REHIDBELLETTS21HHEH
KEE7 - VORETHE, ZLLEELEEERELEBENT VAL THELLOEFTE
BEBLIZLARCIOEHOREHMZ2RRUELE#ERCEZZLES PSR,
BB, RAMBEEEAVWAEAT— VAEEREY., BEEEANTHTF E7=—W
MEFERELEASRNENBOAZ L 2ZHLDPIITERE, /2. YIalb—Yay
BRIV FINFEHHOETIFELVWIAHEEZZ7 - VOETHIE, 7EN Y
PAXBEREESRE UCAWIH S ERIETCEB BT UE,
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Vol.7 p29-32(3) 1980
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ME: ABEREREOEE EHEHWRHE Vol.51 1987 p2-6

INERF I TENITARGEHR O R E - HHEEI Vol.60 No.10 p1014-1017 1991
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Vol.32 p23-47 1985
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silicon. Vol.60 No.10 p1004-1009 1991
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p175-180 1985

#H. ZE., BHF BR. XB: 7ENI 7RV VIVOERE L XKBER

~NDEHE ZEHEWHES Vol.20 No.3 p50-62 1988

BR. BB AGEHORELLLHE T2 —-F8 ABX VX -2, BAS

TRNVX¥-BRARFRR 11 1990

BR,.ZH: 7ENVII7AAGERORESLIL EXFERL K 1535 1991
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FRBAZEZNVX-—BREAATES 3 1991
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4 -1 F

BRIANF-RBEENELHRENTHD, LIrOVZOHEREELDOREBZL-T
Wa3zcehs, EEEOEVWIRNF-FLELLULTCHATICE., W<D2PDHART
FNX-ZHEDETCHEATAILTHD, REF,. REFESLLHIEEPLHE
BrRR2Zedrs, HHEECEEHEZAVWIHIACHBLEA#EZToTW
) 20O KRE BT IREEHEMOEREEPEECEH o
BTETEEECBERDETEZ2RE., S6i. REFETLLHBEZECEERZ
BEETDHZLPHIAMNEDIPSBMEL TR TWE,

FETEH, EEREEEZMALCREEE L Fayvy N EHAL, Favy ol

NEREREZRRELTIRREFORAHUAMBAZT W, SVF TV IV TRAKE
SHRORBEL2ERIZ2BREAFAHEC DV TR ULAEZDDTH S, 22Tk, B
REANVF-—UEUABARELRNRBREHA LAY XTLAZEMELT, KEPARE
BN 20ERE. HETSREODEERRELDVWTRA LE ", k@
ZFE,. ROEO2FHERF>TW3. HHBREHIESSLHIILR, AHEE
HEZ<EBEDRLWOI IS ERNZ2EBELTHEBRENRELTWVWS, 2512, H
FBREMUEUAERAEMEES B AZ IS, @EHALTHAVWATERA T X
WX —ZHEISFHAULEARESATLABBHETE 3,
ZCTRET. RELPOREEZIRVWTYATLARHTFEATRZABGERH
NEREBICRERIEREZHBRAEYIa V-9 —28ETE. Riz. E¥IaV
— Y —DHABEEALEFIaYNLEIL-> T, BLAREEEHIIATIHAYRT
LEHDY, BUBAHIEAMNECEESATWR 2L E2HLDPIET D,

4 -2 XKBEHZIa2L—%—

M4-1CRSP-VEHZEDYIaAV—-H—27FulERBTERTIICE,
BEFEMET I P OREEHIEEILEC W, 22 TR, 1Fv7DCPU
EAVWTABEH#HOV-IKHEZROMII#ELAS . EEEBERELEEFa vy NTH
BUEEEREHD (4 -3, ) 2. ROMOEL—BTBILS5LE714 FNNv IH
WE2rOHDZHEEEREE > TWSHAEER-~2., ZEBICE. BEFavy NOER
E(¥DzHBETLZILIELLIDERLTVSG, 4, N4 -2BWTYIalb—¥%—
CEHERAPEEBHAILAFTRIORS (a) THEXHATVWDK, (b) ERT
5. AFNPRELTATR2LELEGR2E XS,



o [W]

.Pmax

HEEZE
100mY/cm?
80
60
40
20
S 1L L L
2 4 6 8 10

EE(V]
M4-1 ABBBORE-HHWE

V ~~~~~~~
B {ESA
\ g
V.
\\z@%mb
~ i
ﬁﬁﬁ1\
(a) 1
BHEZ2
v BEHE1
\
N O
l‘
R
l‘ )
1 . ‘
1. I I, :
(b) (c)

M4-2 HIEEF



QPO EEHEARICREFBERTETD "BIFIT22LPS5BEREIT . T#E
HDE B, FavNOHAERPROMEBERAIATWIEREL . LD/DI LD
feahzEEhde, HEPEKBEIDZRELTIARCHNTCEHERZ (c) OV -
I%ELEOQOMNBLELBHIBETCYIaV— Y —HBEEZEHR LTV,

M4 -3LABBHREIOYIaV—Y—HEBEEZ2TRT. Fav iOHNEER
10[uslZeic, A/ DaAVYN—FLZEo2TCTFTA4TIINT-SCERETh., TV
FERBHUTCROMOD7ZRVRASA %SN3, ROMRZBEZOEECH B LE
BERT-IDBBAZTHhTEBD, COF—-%2D/AaN—-FLX->T7FruJ/F
BRERT D, ERINEERT IV LEEOFav/  HABREERLT, WH
DENPNEILKRBEDIZEHEE (D=Tox/T) Z2HEFLT., FEEOHSHIZRO
MOfEE —HETETWS,

ROMUEZWEBBBEOLDTF - ¥HERAITNTEY. BHUYVB/IZXM vFTHEIZER
CEBILpS, HHBOREELEMB LAY ol — h—HARERS,

4-2-1 ROMADOV-IBKEEAAFE
YIaV—YOHHEEES8EYIINDA/ DAVN-—FLZLO2TTATIINT—
PUEBINTROMODZELAEZHESN3DT,. ROMEZIZBHEHBR—FL2D
2°=256RHDEHTF— I/ ¥ERATHhD (M4-4) . THE. BHEHBRZ8 XK
ERABLThEI256%x8=2048HDEHRT—V2BRAB LR, Zh%E
1AL1EAROMIAY - R EoTCERACZLETEHETHIM, HEAARBMEL IR
BERBZEePL, 2ETCRREABEHNOEMERKZDLICROMET—% %
BRAAE . RBEHOHNIERIZE (4-2) ATCHEX50DH. ZOFITEHEL
E<WOTHERBREHR L sc. BHREEV..LBEBRITCAZEHTSZEL (4-1) K
nELh B,

exp[aq(V+Rs I )/nkT]-exp[qRs I s</nkT] R« Voo
- {(1+ ) Lac—
exp[qVoe/nkT] -exp{qRe I s</nkT] Rsxn Ran
A%
+ (1+ )(I—IM)+R =0 (4—-1)

CORBHBERT—FYZROMAEBRAT I,

() HXEBEEZ256FFUNDETVEIDPSEKE (4-1) RERALVLTERI 2
BT 2. B EZ->T (4-1) AFRBEPEBIRVWOT, =a— bYE&E
LD EDZOLBERUREZEIVELTCRAL,. B2ZHEBERZESTI Tk,

(2) 256 A4 Y POBREELHNTI2ERE2LTCEHABELERXES, YUYTNAVF—
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7 x4 X (RS232C) 2B UTCROMISI A Y —RTF—F2EHEET D FTOEIWT K
VABEREDOHNEWESIDPSBERZEHIES.
3) EXEhEEF—YZROMEIZEBAL,

4-2-2 YIal—-¥-—0EERFHE

M4—-5 (a) . ZELEZABERYI 2V - Y —OHEEZNTFA—-FIZLE
EE-BHEMGITHD. . (b)) FHHI-BEEREFATCRK4 -1 L EERSE
ODEHEHEBEZYIaV—-—PMLTWS, YIaVb—-¥—HPOCEHEMR (R=80Q)
EEBLT. BHEZS LS AZXFvT7TRENVEZEBOREREZK4 -6
hRd. HEENAZE LTS D LS ORAHABERIIEES<ETIEN3[ms]
ZELTWS,

TSI, 2ETHEREAY - A7HBCESIESHERIEET, M4 -TRRT LIS
[(Hzlc@Ronhzund, 25[Hz[ffEr o BBELHHFEMO T NHPEILSL, 50
Hz]Jiz k2 eV -—TBBEIBZ LD RSB,

4 -3 BAAREYIalL—%

4-3-1 HEERKE
BOBOEHZXNX—%2, BHOPAB TR CTHEZRNF —LEBRTIHEE
PRETHZ. AECREMZEETHEIER X NVX - LUTHROHTZENT
E5, HEm, EEVOYKIFFOEH XA NVF—-E. mVE/2TH3H»P5. H
BADHEBZRAEVTEBRBIZ2AOE DEH AN - WIEERATEZLND 1Y,

1 1 1
W= - mV2?= - (AoV) Vi= —AogV? (4-2)
2 2 2
2T, 0: ZK50OFE [kg-s?*/n*] . A: HEEQDEADLZ2HME [n?]
V:HAZE [n/s]

WIZLEELI->THBONZEBEH A NF -, BEOHEHRABLIUCAFEDOZRLK

Lol s, FARER. HAORKCLAZEE (TSR) ZAWTZDHEEHL M

Eh3,

(1) HAKBCe:

HEAPHRODROEHZ XA NFX -6, AEZAMALTCERBCRYHESZ XV F —

DEEEHIBRBECe (Power Coefficient) 2R, RXTHRDLETh B,
EBrEshBHA

CP= (4—3)
(AoV?e) /2
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I
- ZALHSE
M4-6 ABEHYIa2L—F—BERKE

10V/div
0.2A/div

(a) 8H z (b) 25Hz . (c) 50Hz

M4-7 kEEHRYIaVv-yY—BR/RE



HABRBC-ORAEREENRAECO. 59350. 61420, EEOAHELR
DWTHENETORSETO. 45, ERBEOYR_IXFEETO. 15EET
b3, $72. AEOMEERTS > — DO EEEEL (Tip Speed Ratio) ¥ IMEX,
(2) E#kE (TSR)
BRE7 L - FORBOEFEEL AROLCES S L, AR 2R EREELL
BiEh, ROLDHRIN B,

TSR= (2xzNR) /V (4 —-4)

2T . N:BEQOEEH [rps] R : BHO¥E [n]

TSRIEERTTHS.

4-3-2 HEEHALEE. BEOHBRB LT YIa L —YE8ERFKE
BUEMEMYZAOBOEB A VY — 13, AXOSRC LA LEHER (AR
) B2 —-F0OFMTRBRARMELLLRSZ, COFBEHEATLE—CHROERRE
MOHMAEHEEL, AEOEMSGYIaL - NTCEBILBNLETHS, M4-9
(a) CRAEOHNEXRELREHIBHEZR T, COLIRAEL (HEHERELH
NEEMVIFRRIIDS) HEOFWREHREZEHLEAESE. TOREREERE
EHAOBREC. BEH D ZREBE I CEEZRZ2Z2HB0LE L%, AN (b)
-OTBARHADLEEL TIAE L OBRKRIE.

(1) BAHAETEAEDO=ZFILHAT 2,

(2) BREACBU3EERAE LA TS,

CORMEZER LUASHEEEZ2M4-97 T, COEBEOBRAKHIPaaxik, EN
Es/20REETZDIS, Es2RAFENBEIRZ2Z26E. RAHAIRACBTSE
FRRFEFATIZbtRr?, $bB, REK/Est 235 H@THIE
BRHAPaaxit.

P“F:E§X Es— (Es/2) _ Es° (4-5)
2 K/Es 4K (K : &%)

THEA5Nh2ZehS5, RABARBRAEO=FCLHT S,

M4~10&k. (4-5) A2WEITBL>FMELEAIDREYI2V—-¥%—-0DFE
HETHD. CEEEELBEFavNBLUERREBIVERENS .
BEFavNOHBEESCRESWAEIERIN® (4-6) REeWTL>71F
Ny l§l@eridciitioTtyIalb—-9—-EHE2ETNW3S
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I=(E-Es) / (K/E5s) (4-86)

HEVZRAREY I 2V — Y- OHIEEZER4 -1 1ERT. BohEEN -
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