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BR(D-(OMURBILEDRT LLaifh . 24077 7B B A B PR,
HEWURBSRE. BEIEE, FEdiEs.

FiedithiE g, F A LLEF W “Lecture One on
Experimental Chemistry, Basic Operations [1]” B Maruzen BB /A7 H
AR, 3 425-430 WHETIRBI A, TP 5-269371 AL JP 6-263438 A, JP
7-24205 A. JP 7-204402 A. JP 11-171801 A. JP 2000-93701 A. JP
2000-48955 A. JP 62-22960 B. JP 2583306 B. JP 2706936 B # Frik
FiE%E, Feadn UEETEETESERNESR. ERFPHIT.
FEET FTHITAREUNETSRERTRFAIMRE, BRI
. BRI TFE. VRS

LA 4 ()R] LUR IS T E LRk 2 Bk B E 50 7 V& B - Tetrahedron,
1997, 53,48 45 $#A%8 15349 T1; J. Am. Chem. Soc., 1996, 118,58 741 W ;
J. Org. Chem. Soc., 1986, 51, 3 979 7; Angew. Chem. Int. Ed. Engl.,
1997, 36,25 631 71; Indian J. Chem. Sect. B, 2000, 39,58 173 7L; Org.
Synth. Coll.28 5 #1,1973,%8 604 T1; Chem. Ber., 1960, 93,58 1769 1135,

REARFAPREAREERRR. B HEMHGRETHRER
BRI, EREFRAERENERFFEANLESI)ERKCHEL
WEENEEMEL BTEAME. BFERHR. TTUEAMER
IR TAESMERES . SRR EERERB I EERIEEL)
W

ARAPENAREZARE —NRIEEME—X BAR(FARFHR)
ZIEEE—NEACBHNEZENEIE. IR K EEHEDL—TFIE
BELEDN). SR KENEYRERCHER, 881a¥()
HIEA R ES(ORERIER 0.1-100 JRE%, EMRIER 0.5-100 TR
%. ZEAEV(OREEEMER, AEWORENER 10-99.9 i
B%, BERIER 20-99.5 HE%.

BENEVDOMENERRERANRRE, ZE0LlEdBEHE
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INARFRIRTIRIE . BFHRVE. WAL, - FHRE, RS, B8
VL. TENR. BBk, BTHMBEE. AROLRE MR 47 5

BT ERBRZHN, AERAKNEARETUBELEER, MG
ANE. ZRERE. BTEAR. &F4&8E. RIPFE%. FrikThe
BEAURAFEREYRE. WEWO)FTUEEEEXEES . THFMH
BA R\ R E Tt

(A) PFHR

FHREESETTEANE . ERESE . KBS RETEA.
AR BEEHAER. 8. EBREMNY. FHEMAEY. URENHE
EYEHIRK, MIRHEF 4eV SE IR L INRIA B R PR B
MBI EESRE, Flindg. |, &. BREiNEs: SHeBEk
1, BlaEs. e, SHEMELREHEITO); REERAE
BERENMANBESYNEEY: FHITVAEY, BB FEMR
iR, SFEENALEY, FIRERK. BREGELW, SHENL
EYFITO MEEY): %, NAEr=R, B8, EHESNAE,
FHARILIE H 2 R EBEAY, FHE ITO %K.

AT AR SR BT RO AP RHE B PR AR FE BT ¥ . B3n, B 1TO #Is ey

WA - BE . R EFEAGHEN 2 BORNRAIES . KL
BZRBAESE, DIRRKEsBEE. EEMEEEENELHE.
#ilan, 7k ITO FRAREIEM T, UV-REAEMEE FELBEE K
B. FAMRMERERTILE QFFSE/NIEZHEM. RETLRERFR
FEIM B RBREHRMER, BE—BURMAE 10 nm-5 pm, F
3% 50 nm-1 um, HLIE 100-500 nm.

PAARE AL T B FRIT A KBTS . IR, BN s S SR

33
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B R b BEEEEE ORI B ARG B A LA YR B T U . ZEEA T
TRREBEOERT, REFEER EHR - NS RRERE.
HAEERESRIORS, RETAHEBIRE. EARBER
ERT, EAMEREER 02 mm HEK. Hi% 0.7 mm HEXK.

(B) FAtK

FiLEENBTENE . BTESE RAESHEETHER.
B Eal . BEt. SHEESHE (MEAR) BHEF W
WOHET S EaER. 44, 2RakY. ERALY. FEL
&Y. RERSYE. FEME NS aERS R Li. Na F K,
REFAMREWNY: WEEBm Mg M Ca REFRMAFEMD:
4 B, 4. B, EENSSMESY: BEEENEEMREY
B ERMSSMESY: BISBmENE: REMNREY: FF.
BRI BRI 4 oV EDRIMEIGIR, Bk, #5%
e sRERSY, RBEERMEETBEEWHIKL.

ERAT AT EELMREEEN. RENSEEMRRE/ AN

VIRE . BATEER. B ERARET URN RS . &
ST BT RNAESHEE. RFBLIRENNESMR.
Bk EELE QP FRENMERRME. RERRNEETL
¥R R AR KB S, (B2 E ¥ 403 10 nm-5 pm, EALIE 50 nm -1
pum, EHPL#E 100 nm-1 umo

(OFTRENEMZTUERE

T2 AR RIS U SR MM EHR A B R, REEAT
BRI HER SRS TR R R B
S3RRE: PN BRGNS T. FOAPER ST A AR,
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=, RERE, ETME L DKM, FEOSEEGELEZS. MLRERE. MpndeER. R
M. EEELE. BENANEER. XZAEE. T, K. %L
9. Rk, EEMRLEY. ELEERILEY. FERFEN
o, NI S Y). BERASY). BEN-ZEENRR). EREILERD.
2 i A ERBEY I EEER MBEY . AVERLEY. LED
(). EATEY. B%.

EREABRRS AR RS AT LR B — P E S AR AR
BE. HEHHRARARMEERNZE. TREABMZERETE
ATLUE T B A LB &, EE&H LEAE SR E S SR
AT (IBERE. BEEMERE). BIBITENE, TEE. BB
VE B A ST . B TR AT BV BRN S BOBR T LA — R
b SR LA R ). BRmiE. BRELE. RFERA
B ER). B(FERBRTE). B, RWE. RCER). T
SR B(N-ZEEMEM). RIS, BIRAE. REMIEK. Rt
Bk, ZEFHE. B(LHKZER). ABS WK, REEX. EK
Wife2s . RAFIRESR IS, BERM G, AN, RERLN
et RENSREANBMTRESES BNEELH AR
&, (BB PR ML | nm-5 um, ERIE S nm-1 um, FFH)EZ 10-500

nmo

D) ZHE

ZEEES, UEFTRENBEEMAESE, HA%R. Z/EA
BEEETERREANSFOEMEAR. BFEARSBRFESRE
AETFEE, AR, MPTREARHEAMERIALEIIER
i B IR, RETIIRE M T M6 Bl FRFRENEIT
B AR AR R T (SRR FFER SO R AR RS
BB FEAURNS. BAMRITHIEERIE, KM
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FHBEM, RIGHER, BREE, ZXHET K URET IR &
T HEBTERE; FXE; perynone; E_M,; EEER; pyralidine; ¥
N CEZAEE)E: MENYIEE; MErgIFttng, M e IFntng;
IR W RLHENK: FEZRFEMLEY: pyrromethene; F&
FENEYWE. . KE. &; ERESYW S-EMENTEDERE
®wEY: B TERREME (WEEY . REXEMBEERET L
%I, AR ED: Waw(): eNNmEY: F5%.

R IGIE AT EA B — MR S T L HI . 245 & BR RO RO0G & 7T LA BL TR
—AHBNRNE. EERNARECRBRZNMIERABHHERT, 1ML
B LLE—FESE MR, FERTUREARERER S, LRM
B, BEAKREER R EN.

&6 AT LUR I BB IR TR, BFRE: % 47
HERRVE: AR (ABEWRTE. WEEFRIRIE): BIRITENE; TH

BIMARERGRAE. REXRCENEERERFANRS, BE2—KiHK
L% 1 nm-5 um, FEALEE 5 nm-1 um, $FFFHEZ 10-500 nm.

(B) B TEARNBETERE

StTFHATEFEABNMEFEIBENM AT RRE, RE
CATAFEERNI T IIEE: K afARRENRFEARKRET: &
P ERERICE: AR HMRREENZI. XEMBHLFEE
=M REME RETP DR, ZEE: BERTFhE Bl ZFER
TEAER; BR_THE: WHERL —EKLEEMEE: REFER
(BIINZEFMEIFE) NIURRE; EE: £RHSYW 8-EHEART
EYEREEY. EREERSYNSTHEF IR BN
HrEREEY: R (WE. 8. %, & 8 FERLSY;
WEYI(L): ENRRIEY: F%5.
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HFEAEMBEFHESES ATUAR B—FERSFA B R
MR, RE EMARARAMBHRNEEEE. B TEARH
PSRBT A UREE: LB & HHAEH LHMEHIER
RN EOREIR A (INRRE . BAENRRIE); BRITHE 11
vk, R, BTFRMEE, %, B TRAMAEREBR 2 8B L
A — G . X B I EH T U SATFEREARMZEREREN
HE. REaTFEANENETFESES BNERRERFHRE,
(BB —FHETHIE 1 nm-5 um, FRE S nm-1 pm, FFHIE 10-500

nmo

(F) R E

i R TR A R & LR e S BB ETIRRENE
H. BFEPFENMERNLHaEE2E (0 In. Sn. Pb. Au. Cu,
Ag. Al Ti 1 Ni); &RBE A4 (W0 MgO. SiO. Si0;. Al;0;. GeO-
NiO. CaO. BaO. Fe;0;. Y,0; F1 TiOy); £RBHEMY) (I MgF,.
LiF. ALF; 1 CaF,); EAbY (30 SiNy Fl SiONy); FLH: RAM:
BEEEERTE, BTREE BRS RORZE: BR=RLE:
=g L ASRZEN S RZRNARY: ORIEM
= FERBANILRY, BEHHRERNEENSRARY: B
KEH 1%RERBAMEL BAEN 0.1% SENFKE
R AR B R T R R A e B BR . RYE A LB AT
L RENE. RS . S FRIMEMBENE. BETRE. B
Fa. BHABEETEE. SETFEREE. FETH CVD X,
Bk CVD v, 3 CVD ¥, SRR CVD . Bk, fTENE. BB
B

T % B iR AR, ERENTHRYERHAKTE
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.

BREHER L
WE(1-DHEIAE R

¥ 10 ml [f-— FEMAT 0.5 g 1-Z AR 0. 85 g TUFEERL
— A ER P A E T 3 M. BB RS E B N EER,
s 50 ml REEUATIE E k. g ERS B, HETRK
ke 8 R A (SRR/EN =5/1), B 1.1 g BEEIE. JFR VI R AIE SE
i E R A1) XFE RRRLEY(-DRBEL U T R
RIBH.

A9 =S
S Qg Rr-mer—
()

& AL 2
& YI(1-4T)H1 & R

¥ 50 ml —FEBEIMAE 1 g U TFHAWAR 135 T FE B —
W B o SRR BIA T BERE 30 /DR BB RN EYERA N R ER,
$ PR 100 ml FELTEEE. SEEEETE, FiEd R
e RE R R AL (AT, R 13 g BREE. gl EAE L1 A A E
1B ALEY(1-47). KRR B RS W(1-4T) 2B U T RMRE
(.
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& R SE ] 3
HEYI(1-15)88 B
¥ 50 ml ZHBEIMAZ] 1 g LTFLAY B #13 g DUEEIFK 4%
M b HEENR TR 10 Mot BABRNSYERAHNZEER, ¥
[ EF A 100 ml FEELTERE . SEEEESE, FEIER
FEESEA(ED), KB 2.0g BEEE. RN EIELZEa B
BUEY(1-15). EFMERBERUEYWA-15RBET LT KNIRB K,

& R SERER 4
EY(1-2) 84 R
¥ 10 ml ZFBEIMAS] 0.5 g A THEY C F10.85 g TUFREIFK
ZIREE T R TR TR RN IR SR 3 /N TR R
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BRANZEER, FEEPIA S0 ml FEECATIEEE. T E s
SE, FEdRERE AR CR/EN =5/1), B 10g AERA
. BT I e IR 5K 2 B B E R R H(1-2) . X4 RESRILEH(1-2)
BT U T RVIRBH

-0

Q o ' £ EHC
XM, B

g

g
®

B R SE R S
HE(1-14) 898

¥ 50 ml —ZEBEIAZ] 05 g UTHAE D3 g UFEFRRZ
IR HERR THREE 10 M, BB RNEYERAHNZEE,
FrEPIA 100 ml FELTERE. SEEEESE, FETHE
REAE B L AL (FAT), 3R18 0.9 g B B4k, BN &Stk &
EEEZUEYI(1-14). XFPLE RERMLED(1-14)ZE T LT R
ELioR

T E AR A T LT SERES X b SRS RIS b-v.
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wead WwEe
NG CN
o=\ ~0
o™
HaC 0 CH—CH-O—NCH I ) CHy
WAl 3 HaC™ 0" CH=CH{_)-N
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XF L SE a5 1

¥ NN-ZEE-NN-_(o-ZH)BEE K (o-NPD)LL 40 nm HEE
FRIR BN EETREETHTHRITO RS LB FEKN %X 24
EUEDHED )Ll 20 nm MEFERREL L, RE% EEH
AL EWUL &Y o)LL 40 nm FEFERKRIVRAR L. A EE 4
mmx5 mm KIErfR A CERKEBENRERSENEE LY &, B
AR (BE/ARTELLS 10:1) LA 50 nm HEE B ERRK&ETH
BAIEE L, FER EHZRRITEERERN 50 nm FI4R, 18 —&kit&
%o

1B AT LA Toyo 2~ F1FR1EHI “Source-Measure Unit 24007 [6] %
LESETER | BRGREREME R B EFE &%, EiErI M Topcon 2
a] $R13#] “Luminance Meter BM-8” WM K HEE, HEBEAM
Hamamatsu Photonics K.K.ZR7§ /] “Spectral Analyzer PMA-11” JllE K
HEK. EREI, XL | HEEEEURKEE 1,130 cd/m’
KRB HF0.150200H B, BZANAREERSHEFHE
—RZE, WUBEZRNARENERAOERAZE.

LR 1

¥ NN'-ZFE-NN'-Z(o-FBE)BEZ(a-NPD)LL 40 nm K EE
ERTRBBEERRREFTHTE ITO £H L. Ba93a-1)U
20 nm M EEEARVIRER L, REBHEIEYIELEY c)lL 40 nm
FIEFZERRER . EHAEH 4 mmx5 mm KT R L HERRK
HETRERBSEIEE LY 5, B8EMER (B/REELN 10D
LA 50 nm MEELIRETR R EFHBEVEERE L, FERX EFEER
TR A 50 nm KR, #IB—KAER&. M TFAZRLEEERHEB
¥, UEXTHERES | MR FRMERENE T K. 28RN,
RN EUBRKRTE 4,370 cd/m? & H G 4(0.15,0.10)0 K . %
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RICHEFISIRT R E dp = 1L4%CEHEAE) H KGR EER IR
hRE—RZE, MBEAZRARENEREEH.

S 2

¥ NN'-ZREE-NN'-—(a-ZE) B K (a-NPD) L 40 nm KIEE
IR BIR BT REFRHTE ITO R £ BUED(-17)LL
20 nm HEEERTRER L, REBIHERALESPECED )Ll 40 nm
HEERARER L. 2B FEE 4 mmx5 mm BB FH R OGHERE
REBRERSENER L2 G, BENR (B/RREA 10:1
LL 50 nm RIEERTRENR RS FHENER L, FEX EHER
IAE R 50 nm B4R, HIB/— K& M TFARRARER TN
., LSSt EesEiEs] 1 AR R X E R E MR GK K. %%Zifﬁl,
LR U R 2,920 cd/m® R HEE4(0.15,0.14) K5 .
RIAEHEE ISP BT HE e = 1. 3%CHEE). Bz Rt REERSIH f%
hiBE—RZE, MBEZRARENEREEHR.

L] 3

B NN-ZFE-NN-Z(a-Z2) B XK (a-NPD)LL 40 nm KB E
EER MR EBEETARREPHTEITO BN L. BUEP(1-24)LL
20 nm K EFEERRTRER L, REHRHEALEDILED o)LL 40 nm
B EEERRER L. EBAEE 4 mmXS5 mm KT H R NAERK
BEMARERBAENER L2 G, BEMER (B/RREEKR 10:D
L 50 nm K EERFRENREEPWENER L, FERL EFER
ARERE N 50 nm 4R, HIB—RAEEE. X TAZRAERE KL
¥, LiExtthsmiEsl | R EREREEK. FREN,
ZRIEEEUBKERE 2,000 cd/m® & HEEH(0.15,0.18)HE K. #%
REEENINE TR E L = 1.3%GHEE) B R R EREERSIHER
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FRE—RZE, MEIZRGCRENERETER.

SC a1 4

K NN'-ZFFE-NN-Z(a-ZEE) B R (o-NPD)LL 40 nm KB
RIRVIREMERTRRETHFE 1TO EH L. BHUEHA-DH
7,4-(ZEHE T R E)-2- FEE-6-(4- — R EF F K Z B 5 )-4H- ML (DCM)
(HF1E9(1-1)5 DCM BIEE S 1000:5) LL 20 nm K EE LT
RAER E, REHEERLEYAELEY o)Ll 40 nm FEFEKR
H ¥ AEH 4 mmX S mm 85T E R ECERNBENREFRSS
VBB EZ G, BEMR (BARFEN 10:1) L 50 nm KIEF
MARETRRETHEIER L, FER EBERIBEEX 50 nm
FIR, FIE—RAtERE. X TAZRAEERENE, LEXTELELE
Bl 1 HERFRUEREMRLEK. £REN, ZALEREUEX
ZPE 4,300 cd/m® RHEEE 4(0.30,0.32)HH . %KX EEHIET
ME peL = 2.2%(HHEE). MERAREERSHEFIRE—RZE,
MERZEAREHNERIEHR.

KR 5

B NN'-ZFKE-NN-Z (o-Z5 ) B K& (a-NPD) LA 40 nm KB &
ZATTREBEENRRET I TE ITO R L. B=(8-F2EmEM
BRE)(AlqF DCM (HF Alq 5 DCM BIRE LS 100:1) LA 5 nm
B@Efﬁ{ﬁ“ TURER E, BE®a-D)LL 15 nm MEFERKRER

, REBURUEDALEY )Ll 40 nm I EFRERARERL L.
R AEE 4 mmX5 mm MFRCEBRNERTIRERESFIE
BLZiE, BEME (B/RAELN 10:1) LA 50 nm BEE IR
ENREEPHNENEE L, FEEX EFERIREEX 50 nm #
R, HE—RKERE. FTARRERERHLKG, LIS LS
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1 AR R ERERRAFE K. ZREW, ZEAREURKE
FE 4,400 cd/m’ & HEEH(0.31,033) 1 E . ZELELNIETXH
RopL = 23%(HRAE). BFZEAREERSHFEFRE—RZE, N
HEZRNRENEREAEH.

LR 6

¥ 40 mg BN-ZIHEHEM). 12 mg 2-4-F T EHKE)-5-(4-BcF
F)-1,3,4- M F0 1 mglb EW(1-DEBEMBE 2.5 ml — K LEEF.7E 1,500
rpm 1 20 PR &4 TR BB BIERE —F# ITO ¥R L, B
JEE R 110 nm MENLE. X AEH 4 mmX 5 mm FIFTHE K ER
RHERITIIREBENEERE L5, BEMER (BARRELWNN 10:1)
LL 50 nm FBEHRARETRREFHENERE L, FER FBHEKR
VIAR D 50 nm BIR, HlfF— Rtk &. S TFAZRARERER
o, LLSXTHSERS] 1 HEM A RS EEMEEK. £R KN,
ZENAREURKEE 1,900 cd/m? & 4 &5 4(0.15,0.10) I 5.

KR 7

¥ NN'-ZZEE-NN'-Z(a-ZE)BEFE I (a-NPD)LL 40 nm M EE
HERTIR R ERTIRREPHTE ITO £ A5 L. BUAWA-15U
20nm EEZRRARER L, REH¥HELEDACED )bl 40 nm
HEEZERIARER b BB /AEE 4 mmX 5 mm AT E & CEAH
RIBEFAREREENER LR, BEMR (BBRRELA 10:1D
KA 50 nm K BEEHTTIRETRE &P ENER L, FEL EBEER
MARERE 50 nm B4R, HFIFE—RAERE. FTFAXRARERER
7, USXTEESEES] 1| RN XM EZERELEK. £R RN,
ZR R HUBRARE 3,200 cd/m® & H B 4(0.16,0.08) M . %
RIEEZEHISBE TR = [ 2%GHEHE) BiZR I EEERSHE
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hE—RZE, MBEZANKRENERIES.

SEE 5 8

¥ N,N'-ZFRE-NN-Z(a-ZRE) B X (o-NPD)LL 40 nm IR
FRMARBMEENREEPHTE ITO ERH £ BUEW(A-2)L
20 nm WEEZRTRER L, REH¥URALEIALED o)Ll 40 nm
HEERRTIRER £ LLSxthseif] | AR 7 NEREENE
fiE_E R TTR— AR, HIF— Rk R & W F AR LR SR E AL,
L SxthseiEfl 1 AR A R EEEMA KK, SRR, &k
F & URKEE 1,400 cd/m® K HEE45(0.16,0.08)1 8 . HAt
B & HIINE FRE e = 1L.5%CHEE) B ZRAREERIHE TR
BE—RZJE, MBI ZRARENERTER.

SLHE] 9

B N N-ZFEE-NN-Z(a-ZFE)BFEF K (o-NPD)LL 40 nm K EE
SRR EENR R EFHTE ITO EH L. BLEW(1-47)L
20 nm FEFEERVURER L, REFMBHLETACEY c)Lh 40 nm
(R EERITRAER b U EXT s | R XERBFFIE
g AR —BAR, BB —RARE T AR GRE K L FL,
L5 Ef] 1 BRI R ERERR K. EREM, &k
H & UB KRR 6,470 cd/m® R HEGEEH(0.17,0. 1) HE . ZEN
W R M B FHE = 34%0TEE) HZR R EAER I RF R

BE—RZE, UEIZRIERKENERDER.

SEHEB 10

¥ NN'-ZFKFE-NN-"(o- B H)BEFK I (o-NPD)LL 40 nm FIEE
IR BBMBEENMREEPHTEITO ER L. BLEHA-14HE
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20 nm W EEFERTRERK L, REHIUEAEDALED c)Lh 40 nm
MR EZAARER . USSR | RN A REREBHEIL#E
IR IR — AR, FIE— kR & S FAZRARERHIE,
ISR sE S | AR TR ERR K. £RRI, %K
H & & UBRKEE 2,500 cd/m® K HEEX(0.16,0.17)HE . ZEH
WA BT E deL = 0.8%(HEME) . B iZ K AR EER ST K
BE—RZE, MBIAZRAREHERTER.

SEHfI 11
s NN'-ZFE-NN'-Z(a-F2) B K (a-NPD) L 40 nm HIEE
ZRITR B ERNRRETRTE ITO 1 L. BUE%A-1)HU
20 nm FEEZRRFRER £, REBUEY dLL 40 nm HEEER
TIRRZER b LSRG | AAEM T RSB YER LZST
—BAR, FIB—RAEE. EHEMNSV HEENEBRT, ZEER
KR HZEREH 1,100 cd/m’ BT .

SERE] 12
B NN'-ZFE-N,N'-Z(a-F ) BKERK(a-NPD)LL 40 nm KEE
IR BB RE T ITO £ 4 £ Ka¥(1-47)8L
20 nm MEERKARERL L, REEBLEY e Ll 40 nm HEFER
m%EEL LS5t b SEHB] 1 MR A REFBENEE L RST
— AR, HIB—RNRE. MOV HBE, HEARE R HEE
41,300 cd/m® B3 )%

SEHER] 13

4 NN FEE-N,N- (-2 5) BB (-NPD) LL 40 nm [ RS
ZRNREBERNRREFHFHITOZER L. BUEY1-47)L
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20 nm B FEZRTRER L, REHBILEY £ LL 40 nm B EE KK
AR E. LSRG | AR5 R EFTE A MBS _E 2SI

— A, FB—RAERE. IOV HHBIE, ZANERERHEE
47 1,200 cd/m® FIE ¥

KB 14

B NN'-ZFE-NN'-Z (a-F55) B (a-NPD)LL 40 nm KRB
EERMRE B ERTRREFTRTEITO A LB UEMA-1)FIk
&Y g (HPEaW(1-)S54E4 ¢ FIREK R 100:1) LL 20 nm K
BEEXTRER L, REBUEY c UL 40 nm FEEZRTRAERL E.
UL 5 EEscttl | A8 R 8 07 e TS B AL RE _L 2R TR — AR, &1
— R E. I TV BIEE, ZERREEHETEN 2,500 cd/m’

I B,

SCHE 15

B NN'-ZFE-NN'-(a-252) B FFE (a-NPD)LL 40 nm KIEE
HRTIREMEETRRETHF# ITO £/ L BUEH(1- DAL
Y h (HPaP(1-DS5heaY h BIEES 100:1) LL 20 nm #)
EEHANRER L RAEBHEY cl40nm WEEZSREL L.
LIS Xt se Bl 1 A8 R85 AT B B ML R _ L R —BAR,
/ROt & 7V EBEE ZRAREREZER 1,800 cd/m’

HIEAR

K 16
B NN'-ZHE-NN'-Z (a-F 5B X (a-NPD)LL 40 nm (BB
ZIRIR B ERTIR R E T HF1E ITO £/ L BHEWA-1)FL
Y1 (HPUEaU-)S5he9 i }EE N 100:1) L 20 nm &
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FTURAER £, RERBUEY ¢ U 40 nm HIEFZERURER E.
LLS X EESERaf] 1 4B R BT A BT B A LI 2K yTAR—BAAR, 4
/B—REEE. BN 7V HBE, ZRAERERHBFEEN 6,300 cd/m’
HESE

- SEE 17

B NN'-ZFE-NN-(o-ZEE)BEERE (o-NPD)LL 40 nm ) E
FEIRTTRBREETRREP M4 1TO EH L BIE&W30-2)F1k
) (APUEH0-2)54E69j BRELL R 100:1) LL 20 nm HIE
FHMBRER L, REBIEY c l40mm HEERKNAER L.
LIS ER) | #BRI 7T N E BB HLEE 2SR — AR, 4l
B/—rot&k&. M7V KEE, ZRAREREREN 4,500 cd/m’

RIEZR B,

SEHtfl 18

B NN-ZHFE-NN-Z(a-FE)BEFE(a-NPD)LL 40 nm KEE
HRIREREENRRETH TR ITO £ 5 £, BHAEWA-47)H0
WEY k (HFUEWA-4ANELEY k FIRELS 100:1) L 20 nm
MEELTRERL L, REHULEY c UL 40 nm HEFEERKARERL
E. LISXERES 1 MR REMBEIEE L ZERAR—H
W, ®I/— KR E. BN 7V WEBE, ZEARERBRENRN 3,900

cd/m* KIEE K.

K HEHI 19
B NN'-ZFE-NN'-(0-ZFE)BHERE (a-NPD)LL 40 nm K EE
FBRTTRE M ERETIRRETRTE ITO E A L BUEEA-DAL
EY m (HPULEDA-DELEY m BFEEN 10: 1) LL 20 nm
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BEEHTIRAER L, REKEY c UL 40 nm M EE R ITIRER .
LA 5t b sE ] 1 AB R B 7 NERT B HLEE _E R R TR — A, 4
B—RRE. B8V MEE, ZRERERHEREN 2,800 cd/m’
Rt

L 20

¥ NN'-ZZKF-NN-Z(o-Z52) B R (a-NPD) LA 40 nm K EE
ZRTRBREETIRREPHTH ITO R L. BUE(1-47)F0
HEY m (AFUEBA-4)50EY m FFEELA 10:1) LL 20 nm
EI’JJET-F#MREEJ: RIEBULEY c UL 40 nm HEFERKRER

. LLSXTHEEREG] 1 MR RERBEEE L ZRTB—H
%, HIB— KRS N8V MHE, ZEAREREEERN 3,400
cd/m’ & EE.

LRI 21

B NN'-ZRE-N,N'-Z(a-Z5E)BKFE MK (a-NPD)LL 40 nm KMEE
ZRVTRBBRERETREZPHF#F ITO A LB UEY(1-1)FL
EYn (EPFUEVA-D)ELEY n BRELS 1:1) LL20 nm K&
BHARER L, REBIEY c Ll 40nm MEEERIRERL L.
UL S5t EsE ] 1 AR R B 7 REFTBR VUSRI — AR, &
B—RIEEE. HIN8VIHHEE, ZRARERHEZERN 1,100 cd/m’
R

L HEf 22
B N N-ZEE-NN- T (a-Z5E) R (a-NPD)LL 40 nm HIEE
ZRRBBEETR & TR T4 [TO £ L BUE9Q-DFK
A4 0 LL 20 nm KB E(HPUEP(1-1)S5EW o FIREL R 10:1)
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HIMRER L, REBMAHEY c UL 40nm BEERRRERL L, L
Sxttescif] 1 ARG 5 REBEIEE LR SR —Mk, 548
—RIEEE. N8V HHE, ZKEKREKE 1,800 cd/m? H#E .

SE A5 23

¥ NN'-ZFE-NN'-Z(a-F5) B XM (a-NPD)LL 40 nm H1EE
ZIRIAR B ERETRREP R FEITO £ A L. BUEH(1-DF1L
Y p (HAUEYA-1)ELED p FIEEL A 20:1) L 20 nm B F
FEFIRER £, REELEY c UL 40 nm MEFEZERIRER L.
UL S5 L se i) 1 AR R 5 AR BB ML 2RI — AR, )
B—RERE. N8V MEE, ZEARERHZEEN 3,800 cd/m’
[ 35 56

L) 24
K& q Ll 40 nm M EFERRAREIBEENBRRETHTE
ITOEHF L. BUEWA-DLL 20mm HEERRNHRERL L, RE¥
&4 ¢ LA 40 nm K BEZRRITRAER L. DI SXTELSERif 1 AR
HRERBHEIEE LZRTR AR, S8 —REtRE&. #EmeVv
MIEE, ZEARERBIEERN 2,100 cd/m® BB K.

SCHEf 25
4%1J6A%r LL10 nm K EF R R BB EETRREP R4
ITO & L. ¥ NN-ZFEE-NN-"(a-ZE)BFEFIE (o-NPD)LL 30 nm
(R EARRARER b, BRi&¥30-1)LL 20 nm B EEZRSITRE
HE. REBLED c UL 40 nm HEFERFRAER L. LSXTHE
w1 AB R T N BBV E R _ LR R TR — R, #l1F— Aotk
&. Mitn6V HIMBE, ZEMAEEEHEEN 2,200 cd/m’ HIE .
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LR 26

# NN-ZFEE-NN-Z(a-FFE)BFEE(a-NPD)LL 40 nm HIEE
FRTIR B EETIR R & T T ITO EF L BUEma-1)F{k
EW(1-2) (HPUEPA-DE5LEWA-2)EFEEE A 1:1) L 20 nm
WEERIRER L, REBLEY c UL 40 nm WEEERABAER
E. LIEXTESERES] 1 AR REMEEYER EERITR—H
R, GIfF—REERE. BNV MBE, xRt EEREERER 2,200

cd/m’ B 5.

LR 27

B NN-ZEE-NN-Z(o-FE)BKF &L (a-NPD)LL 40 nm KIERE
AHRTIBREBEENMRR &P THEITO EA L BUEY d FE
Yk (KPEWd S5LED k BEEA 100:1) B 5 nm B E
MRERE L, REBAEDA-DRLEY p (XFLEM1-1)EE
Y p FIELLN 20:1) LL20 nm MEFEHTRERL L. BBED c
LA 20 nm BB EZERITARER £ LS5t seiEf] 1 ABE 85 AT
BENEE EZRIUR—BAR, S8 —KRER&. MgV Bk,
ZENKEREEERN 4,100 cd/m® BB EE.

SR 28
4% N,N'- ZFE-N,N'- —(a-FE)BA R L (o-NPD) A 40 nm H)EJE
 ARVRENEERREETHTE ITO E A L. BILEW(-14)F0
wEY p (HPEW(1-14)5464 p FIFREH 20:1) U 20 nm
MBEEHITRER L, REHAEY c U 40 nm FEEEKIREHR
Lo DIEXTHEsERES] 1| MR RXERESEIEE LR —H
%, HIE—ROLEE. N8V MHEE, ZRARERHUFEN 2,900
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cd/m* I 6 .

K] 29

¥ NN'-ZZFE-NN-Z (- E)BKFE & (a-NPD)LA 40 nm KIEE
ERUTIRERERETNRR &SRR T ITO EH L. BUE%0-14HF
UEY m (KFUED(1-1H50EY m FEELS 1:1) Ll 20 nm
MEEFTRRER £, REHLEY c UL 40 nm M EEERITRAER
b LiEXttEsEG] 1| AR T RERBENER RT3
%, HIB—RAE®RE. N8V MEBE, ZAARERHEERN 3,700
cd/m* B )6

SE R 30

¥ NN'-ZFE-NN'-—(o-FE)BKEM (o-NPD)LL 40 nm K EE
KRR BBEETRREZEPHTFHITOERS L. BILEWQA-D. &
&Y p LY g (HFUEWA-DLEY ptb &9 ¢ WRELLH
100:5:0.2) LA 20 nm KEERFIRER £, RERKILEY c LL 40 nm
HEEZAERARER L. IS thserEs] 1 RN A XERBEIE
IR BRI — AR, B —AobR&. BmeV HBE, ZRAR
&R HEEHN 1,800 cd/m® K HE Y.

SE I 31
Z—E 1,000 rpm F1 30 MEEIEHT, ¥—FF8 ITO ERFH
“Baytron P” (PEDOT-PSS %, I BEREXLEHBRNEW LEZ
FHEEN)EW, H M BAYER AGIRE)iER, FH7E 1S0C FTESET
1.5 /M, JERVEEAN 70 nm FIFHLE. 7E 1,500 rpm T4 B3Ik
BHEYER 4 ml —H KT 10 mg BFERERFEF 30 mg
WEDA-DRREDIIELR 20 B4y, BB ERHR 120 nm FHLE.
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B EY) ¢ LA 50 nm FIERERIURER L. BLEXTEESERf) 1 AHE
t 7 REFBEVER ERRTR A%, #I8—Kbk&. D
10V KIsBE, ZREREREFEN 800 cd/m’ .

L 32
e NN'-ZFE-NN'- — (o-Z55) BE L (a-NPD) LA 40 nm KB E
EIRTRBIRMEETNRREPHTE ITO ERH L. BULEYA-DU
20 nm M EFEZEERER £, REH¥ULEY d UL 40 nm HEEER
AR L. ¥ LiF U 3 nm NEEZERVIIRERBEIERL, R
JGLL 100 nm B EFERIIRE, FIB—KLRE. Eme Vv Rk,
TR REREEREN 1,300 cd/m® B .

Lt 33

¥ NN'-ZFE-NN'-(a-Z5) B F & (o-NPD)LL 40 nm K EE
R BBMEETRREFPHFEITO ZF LB HET1-2)F1L
&) s (EPEWA-2)5LE5Y s FRELEL A 100:1) LL 20 nm BE
FEIITRER B, REBILEY ¢ UL 40 nm HEFZERIRER L.
LU 5wt sE ] 1 A8 E 8 REFT R B VUERE LSRR —BAR, &)
B—RARE. N7V HEE, ZEAREREEEN 2,500 cd/m’
RIZR I

S 34
¥ N N-ZFE-NN-"(a-ZE)BFM(a-NPD)LL 40 nm HEE
EE TR B EENR R AT T ITO £ L BUEP(1-2)M1k
a4t (P HEYI-2)5HEW « RELS 1:1) UL 20 nm WEE
HIMMRER L, REBUEY c UL 40 nm W EFEERTRER £. Y
Sxtthseisl 1 M E KT RNERBEEIER RSB R, §E
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—RIEE. W7 VREE, ZRARERHTER 1,500 cd/m’
B 6

SEHEf 35

B NN'- " IEEE-NN-Z(0- 255 ) B (a-NPD) LA 40 nm KB
FRMBRBBEENRREFHTE ITO ERH L. BUSH(1-47)H
e u (EPUEP(1-4D 5464 u FRE 9 100:1) Bl 20 nm
REEFLARER L, REBLEY c UL 40 nm K EREERIRER
E. USxtthseiEsl 1 MR REMEFIERE L ERITR—H
%, SIB—KktEE. Hin 7V REE, ZRAERERHRENR 2,700

cd/m® HI .

L 36

B NN-ZEE-NN-Z(o-ZFE)BZE K (a-NPD)LL 40 nm K1EE
HRREMEENRREPH T2 ITO EH L. BULEH(1-47)F
th&t v (EPUEWO-4NE50EY v FITELLS 100:1) LBl 20 nm
fEERIRAER L, REKALEY c UL 40 nm B B ERRTIRER
E. LiSxTtsERES] | AHRK S RERBEVEE LR —HA
1%, HB—KEE. N8V HEE, ZRIERERUTRERN 2,200

cd/m® IR B Y.

KR 37
N N'-ZFKE-NN-Z(a-ZH)BEHE(a-NPD) L 40 nm K EE
IR BB AR R &PHTE ITO £/ L. BULEH1-61)H
&4 p (HPEP(-61)5HEH p BIFEELLS 100:2) LA 20 nm
FEEARAER B, REHRUEY c UL 40 nm WEEZRRTRER
t. USStsEiEE | AR REFBEIER EZRTR—H
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W, Gl — KA E. BN 7V HBEE, ZEERESEBEER 1,000
cd/m® B 6.

SE S 38

B N,N'-ZFE-NN'- " (o-ZEF)BF K (a-NPD) LA 40 nm KB
ERTIRBBEETRREP I T ITO 4 L. BUEY(1-65)
waE s (EPUEW-65) 5 w BIREL A 100:2) LA 20 nm
MERFLTRER L, REHELEY c UL 40 nm MEFEZRIRER
E. UUSTEEsERES] 1 AR AR BAEE EZRRFIR—HA
W, BI/—RERE. M7V HEE, ZREREREEENR 1,100

cd/m® B 6.

L 39

¥ NN'-ZFE-NN'-Z(o-ZFE)BEER (o-NPD)L 40 nm I EE
R RBBEERTRREPHTH ITO B L 8LEY(1-2)F0k
G p (HPUEVM-2)E5HEY p FRELLA 95:5) LL 20 nm K&
EHIRER L, REBEELEDALEY o)l 40 nm K EEER
TRRER L. LS c sl | 48R 5 XEFBE VIEE L2880
—BAtRk, HI/—RERE. TR EEREEE, UEXTT
il 1 R TTRMEREMR AT K. EREI, ZRGEEEL
B KZEE 17,000 cd/m’ & H 85 4(0.16,0.18) M B8 )t . % B Fe ] & KIS
B FEO = 4%(OTHEE). BZEEAREERSHEFRE—RZ

B, MBI ZRNAEKENERHEH.

SCHE] 40

B NN-ZEE-NN-"(o-ZFE)EE K (o-NPD)LL 40 nm KB
RERTMTRBBEERREEFHTEITO EH L. Bi&¥1-47)0
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&4 p (HHHEM(1-47)5HEY p BIRELLN 95:5) EL 20 nm
MBEEHTRER E, REHFMEAEIECED c)bh 40 nm HEE
HEIARAER £ DLEXTHse i) 1| MR T RERBHEVEE L&
HITAR—BER, BB —RERE. S TFANZEERERLADE U
Xt e sz | ABER T I E REM A RK. SRR, ZRIEK
£ LB AEE 10,000 cd/m® & B E 4(0.16,0.20)H . xR i &
HISNEF R E beL = 3.5%(CHEE) XK AR EERIHE P RE—
KRG, MBEZRIEREVNERTEHR.

SEHEG 41

N N-ZFEEE-NN-Z(o-ZH)BEEE(a-NPD)LL 40 nm HIEE
ERMRBBEBEENRRE&THTHITO EAH L. BieaP(1-41H
ey p (EPR1hEY-2)54 69 p FEELA 99:1) LA 20 nm B
BEEITRAEL E, REBHBLENHEY o)Ll 40 nm KEER
IR R E . IS XL SEiEs] | RN RNEMBENEE LER

—RAtR, HIB/—ENEE. FTFAZRERE KL, LLSX
tescpaf) | AR AR EREERNE R EK. EREM, ZEERE
LS R 12,000 cd/m® & H B4 (0.16,0.18) I R R G R &
SRR F R dpL = 3.5%CTEME)  HZRAREERSHFEPRE K
2JE, MBEIHZRERENEREEHR.

L5 42
e NN'-ZHE-NN-Z(a-FE)BEK(a-NPD)LL 40 nm HJEE
R EERRREFHNTE ITO A L BULEH(1-1)F1k
&9 p (HPEP-1) 54 p BRELA 95:5) LL20nm KIE
BEFRER B, RERMBILEMELED o)Ll 40 nm MEEZER
MAREHE . USSR SEEE] 1 4R 7 NEFRR A R LRI
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N—PBAK, HIBE—RERE. FTFANERARERHN, ST
Liafl 1 AR EREMRAK K. EREW, ZRLREL
B KZEE 13,000 cd/m® & H 8 5(0.15,0.22) 5 6« i% K 6 R & 4k
BEFHEe = 33%TEE). B ZENAREERSHEPIHE—RZ
G, MBEHZANARENERESEH.

TobscH#%

Efn EEFRBRR, FRANKEEEERMARRIEHE.
ROGMERE. MAM. WAMEME R R DT ERE. RARES
AR AR R RETHERSAENEEAN RERBEES
®&, IRREMTHERTE. Erds. B BTHEM. B,
ERAIE. BOER. R, F5FRE. . ENRH. tE
FRE%. ATERARNRERENULEW)TRESRH EL K&K
FRL, BT TET . Yot am. BAME. UV-IREH
Eh BOSHEL IEESRNEE. GETRIESR. FHEFEMEL
FERAINMEF.
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