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L — M2 &5 RKFHRE L, O DB AR E THE - FSEE () M8 2R
(2) ZIAf b — A EIE R 2 e M E TR p )= (4) MR sE — L 3k E (2)
I —TREEE 8) LW E T8 n FHE ) M 3R (1) ZEHE =
PRAS)Z (9), Bk s —FAESZE (9) HAHrRiR n FH)Z (3) HEHIEEE, Hrk 5
—FEZE 8) HALLAridR p FHE (O ERMHIEEE Ik bEiE g asm el —
MBn FHZE Q) UARD—MBNp FHEZE ), B n FHZE (3) FIFTARIELL p
FHZ (@) 2 EAT 10nm A1 100nm 2 [8] ) JEE, BBk n Sz (3) MBTARLL p
SHZE ) AR SR F R E A 0. 5% MESR, B/ 58 W B AR Ik
FRREE (D) M/ BRE R REE (2), B S — AN R P AR i —BEiE )
&, HEHEAET Ik bEiE g 20— B n SHZ (3) M/ BEb— Bk p T H
& (4) Ik AR ME R 5 R (8,9) Wit — NS = R A M o

2. MIBBCFIEE R 1 Bk i 2 45 KPRl ith, FHLRREAE T, Brid @A W B M 2 57 &2
B 0.5%EHR K 5% .

3. RPN ER 1 87 2 Prik () 2 45 KPR gE i, HASAEAE T, rkiB ik n THUE (3) M
P8k p FHE (4 B F R AR S g = (1, 2) MR &g B Ho B

A MRIEAUCRIZESR 1 Pk 16 22 25 K BH Rg fiith, HURRIEAE T, FridiB b n R HLZE (3) FIRTIR
Btk p FHZE (D) KIS A2 N 50% .

5. MAEARIE R 1 Frid i) 2 45 KB Re fiith, HAHEAE T, Ik 58— 2k )2 (D) Bk
R @) ViRt n FHZ (3) M/ BUITIRRIL p FHZ (D) EM B AR sk
SE s A BL R BRI $E (Ge, Si, SiGe, GaAs, AlGaAs, GalnAs, GaPN, GalnAsSh, GalnNAs, Galn
AsPN, A1GalnP, AlGalnAs, A1GaAsSb, GaAsSh, A1GaSb, InN, GaAsP fll / B¢ AlGalnNAs,

6. MRHEACRIEER 1 Pk 1 22 25 K FH fg fi i, AP EAE T, FridiB b p S HUZ (1) BE
WAl / BUFTRIBM n FHLZ () B EEA / B .

7. MRHERCRESR | iR 1) 2 45 KRBH e it , JRRAEAE T, Bk = (8,9) RA MR
S~ 10nm 3] 100nm.

8. FRABBUHNELR 1 Bk (¥) 2 45 K FH Re fuithy, HAREAE T, ki@ 4kn JHL)Z (3) APk
B p FHE (D) MR @A HBEAE T AL AR (1, 2) MR A& E AL

9. MRHEAURIZESR 1 Bk 16 22 285 K BH Be faith, AR AIEAE T, FridiB b n T HLZ (3) FIRETIR
B p FHE D) MR SR SR T BN TR E (8,9) BIRHE A& 5 4.

10. MREEARIELR 9 Bk (¥ 22 25 K BH B fiith, HORRIEAE T, FridiB 1k n S HUZ (3) AOPT
IR p FHZ (4) MR A% EN TR R4S Z (8,9) MR- 2 kg 1 UL A 5%
TR FEZE (1, 2) MBS E AL

L1 MREEACRE SR 1 Brid i) 2 45 K B Re faith, HORHIEAE T, ik 88— k)2 (1) 1/
BITIR B A A= (2)

a) A& p—n G R KL B

b) A pn GHIE MR, 205 2D SR R R AR
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[0001] AR EHW B S AR TOfE, HARSE B TTT-V AL A 41 5 4 il e i) K BH B FL, B 7E
flith PV S rp s R OB T RE P RREE SR, AL, 720 7 B IE R E R, 5L
H AT IR PR R EOIG D0 5 I HAEAS 75 B2 A G5 A Hh (R R A7 O 00, B FHAE LB
HUTTF R, W O —IRE RO IR .

HREREAR

[0002] 2 HKPH B8 FELIh FH AL HE HA AR A BRI AN R~ AR A B 24> pn S5 . AT
FH B2 S AR R & 20 LR 2 2500 TTT-V AL AW SRR LE i hk 5l 2 SRR FE AR
PR, RS, AT DUE A IR AR 2 281 TT-VI A G S48, i hEss (SiGe) 22K
RS k. 2 EORBHBE bl AT EL R B — > pn S50 K FH B8 FL 58 47 1R BHOG S
K iA B S 2% [Dimroth, F. , High—-Efficiency Solar Cells from II1T1-V Compound
Semiconductors, Physica Status Solidi C, 2006,3(3): % 373-9 T ;Dimroth, F. and
S.Kurtz, High-Efficiency Multifunction Solar Cells, MRS Bulletin, 2007, 32: &
230-4 70 1. HI=EHM AT IR B 40 % DG UL SR

[0003] 2 # DK FH A FL VB TP AR 5% A 0 20 1 RV o A D R R R N % e iE
(), R AR, PR, e P Bl — AR F A2 4w i K BH e A it &5 44 b o I RELBRL AT
FH B AR B ZR AT, HL ol 2 e 35 2 SRR B ORAIE 2% & AU D6 E B E [Bertness, K.
A.,D. J.Friedman and J.M. Olson, Tunnel junction interconnects in GaAs based
multijunction solar cells, fF % 24 Jm 6 R & K < WL )< T (Proceedings of the
24th Photovoltaic Specialists Conference) I ,1994, @ n]¥& W , & &K, £ H ;
Takamoto, T. %% , Two—terminal monolithic In,.Ga,:P/GaAs tandem solar cells
with a high conversion efficiency of over 30% , Japanese Journal of Applied
Physics, 1997, 36 (10) : 28 6215-20 71 .

[0004] T HH 2N AS A ()2 34K = fil B o, T8 ZR P A 2 -5 A TT T 18 € d
A H, DS S/ IMA S5 1 v () B2 R

[0005]  4n4, B TTI-V Ab &4 A4 il B i 2032 11 2 3 R BH R H it — i i < 8
AHRAHINZE MOVPE) B Ui RAEEE (Ge) BUAHAL AR (GaAs) I o Avid, i m ff HY
BITE, W OGRS E . f AR BT B AN 22 E R BH RE L A R H AL & W) 5 AR
WAL Y (GalnP), 5 B 1k ¥ (GalnAs) il Ge H B ) = 4 p—n 45 [Stan, M. A. %5, The
Development of>28 % Efficient Triple—Junction Space Solar Cells at Emcore
Photovoltaics, fERTIHEARBEETT LIS = Jm A2 iR CHi (Technical Digest
of the 3rd World Conference on Photovoltaic Energy Conversion) 1 ,2003, K
M , H A ;Strobl,G. ZF ,Development and Qualification Status of European
Triple Junction Solar Cells for Space Applications, £E55 19 Jm BRI G AR A BH B8
e E 2 W HI 2 | (Proceedings of the 19th European Photovoltaic Solar Energy
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Conference) "' ,2004, & %2, % sBaur, C. %% ,Triple Junction III-V based
Concentrator Solar Cells:Perspectives and Challenges ;Transactions of the
ASME, Journal of Solar Energy Engineering, 2006, 129 (3): &5 258-65 Il ]. It 45 #)
FEAS B9 AR R B BE 28 5 09 28 Al b, w2 A g e R i ) A B B RV B R
R R PG [Dimroth, F. , High-Efficiency Solar Cells from I11-V Compound
Semiconductors, Physica Status Solidi C, 2006, 3(3): & 373-9 T ]. iX L& K [HBE B
i B 15 2% 2 MK OK PO B B iSO BRI DS B 2 b P IR R R s e Rk L E . 2
HH PR A R B — RO i DAY L AR D AT AR ) TR ZH A oL, RO BH B LR ) AR
o WA AT AR AR B H [R]  E  2 W0 AT X ek . AR A H
Gag 51Ny 5P, Gag goIng o As H1 Ge il B 73 FL it (1) = FEOK BH R F i 91 00 N IX 2 mIAT IR P
HIZA LB Ge 1) SmA% H BDTARTE Ge #JIE b

[0006]  fHJZ HH Ga, 5Ing 5P Gag eelng o As A Ge il 1 I #8432 BH B FLIB (1) 20 5 3 A R o R
AE & BOK B BEO T . HHEE A MAICHE B R E AR X ] L B N BE 2 4
(HENT 5% M 17% 28 [ GalnP F GalnAs K FE4 AL LB [King, R.R. 25,40 %
efficient metamorphic GalnP/GalnAs/Ge multijunction solar cells, Applied
Physics Letters, 2007,90: % 183516-1-3 T ;Fetzer,C.M. Z&  High-Efficiency
Metamorphic GalnP/GalnAs/Ge Solar Cells Grown by MOVPE, Journal of Crystal
Growth, 2004, 261 (2-3) : %% 341-8 0l ;Dimroth, F. %% ,Metamorphic Ga,In; P/Ga; ,InAs
Tandem Solar Cells for Space and for Terrestrial Concentrator Applications at
C>1000 Suns, Progress in Photovoltaics:Research and Applications, 2001, 9(3):
% 165-178 TU 1) o ASid, 2P ARSI R} A 2H Al () 31X 8 A A 3 B AN 2 FE i Hor B, b §
ma Ho 9 4% % 24 [Levinshtein, M., S. Rumyantsev and M. Shur, Ternary and Quaternary
I11-V Compounds, Handbook Series on Semiconductor Parameters, & 2 4. 1999, ¥
B :World Scientific Publishing Co.Pte. Ltd. 1. PRI, fu1 SR 451t 5 2 b id g A B 't 1)
Gag, 351Ny 6sP Tl Gag gy Ing 1,As HIHR 2 A BH B8 HL it 4 A 4 DUARTE Ge 41 I, X 28 2 Ao
ALLAE K 1% 1) A% 5 2. X FEE AR ELRE, DR R . 7645 JEFN di A% AN UG e 4 356
43 R BH B8 FELIh 2 T8] B PP AR R G 5 A v itk o B DR e B B D38« DAL, AT BAFE 2
5 b5 A7 3K Be 22 i 55 Ay o (1) AR B FE [ Schidne, J. 25, Misfit Dislocation Blocking by
Dilute Nitride Intermediate Layers, Applied Physics Letters, 2008, 92(8) : 55 081905
T ;Geisz, J.F. et al., 40.8% efficient inverted triple—junction solar cell with
two independently metamorphic junctions, Applied Physics Letters, 2008, 93(12) : 58
123505/1-3 5T 1o QSR ST R A AR b 1 B b 8 (210350 4 r i (R ey M 2 o (<10°em ™), ]
[FRET] SRR SR ZE [King, R. R. 25, 40% efficient metamorphic GalnP/GalnAs/Ge
multijunction solar cells, Applied Physics Letters, 2007,90: 5f 183516-1-38 71 |,

[0007] X ZE T11-V % # K FH A8 M 4 — J7 1 FH AE 2 2 1 R & 11 B AT 2 (A 4R &R
F1 [King, R. R. %% , Advanced I1I-V Multijunction Cell for Space, fF % T JG 1K B
BT E 4 RS2 ] (Proceedings of the 4th World Conference on
Photovoltaic Energy Conversion) 1, 2006, & @53 , £ E ;Meusel, M. &, Development
and Production of BEuropean III-V Multijunction Solar Cells, fE5E 22 Jm BRIt
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R EEBE E S WA R S 22T (Proceedings of the 22™ European Photovoltaic
Solar Energy Conference and Exhibition) 1, 2007,K2%, & KM 1, HS—J71H, H

75 [ifi 1o PV 42 28 R G0 f [Bett, A. W. and H. Lerchenmueller, the FLATCON® System
from Concentrix Solar, in Concentrator Photovoltaics, 2007, Springer—-Press GmbH,
% 301-19 7 ;Lerchenmueller, H. %5, from FLATCON® Pilot Systems to the first
Power Plant, 7E5¢T F-T /& HLE™ A &1 B OKBH 68 28 11 [ PR 0 = Tl (Proceedings
of the International Conference on Solar Concentrators for the Generation of
Electricity or Hydrogen) ', 2007, I&=HZE BHEW , FHEESF 1,

[0008] 2 EE K RH &8 FELth HH 13510 43 A H B H v e 28l gl e [ T — I 7 A0 b P e 2 X e
WEFEHB AR SEEHR [Esaki, L., Discovery of the tunnel diode, IEEE
Transactions on Electron Devices, 1976, ED-23 (7) : 58 644-7 7 ], 3+ B TO6IRZ 4, &
FEE FAE SR G B rh o ZER06 AR (LED) MO Ak (49171 VCSEL) Hh, 44t
i RS TE AR, DMESCE MBI AR P IR AR p A2 B n, FESTRFEA iR iR sh i 3R
P5)53 53 A A AR e PO BRI A P O Rt 4% P2 AIK [Manish Mehta 4%, Electrical Design
Optimization of Single-Mode Tunnel-Junction—-Based Long Wavelength VCSELs, IEEE
JOURNAL OF QUANTUM ELECTRONICS, 2006, 42 (7) : 35675 1 ;Seong—Ran Jeon%%, GaN-Based
Light-Emitting Diodes Using Tunnel Junctions, IEEE JOURNAL OF SELECTED TOPICS IN
QUANTUM ELECTRONICS, 2002, 8 (4) : % 739 7T 1. BtAh, n BRHE I H HEf7 3844 R Ui o e
p MR/ R, B BEAK 7 64 FE (Manish Mehta 2%, Electrical Design Optimization
of Single-Mode Tunnel-Junction—-based Long Wavelength VCSELs, IEEE JOURNAL OF
QUANTUM ELECTRONICS, 2006, 42 (7) : % 675 I ;Edmond, J. A. %§ ,Blue Light-Emitting
Diode with Degenerate Junction Structure, 1994, Cree Research, Inc. A7), 557},
bR, R 1, 252, 84] . 52 FORFHEE LI ZERL, 5 JOBOGHS o B9 & A2 SRR R AR 1 2 2
Pl A% [W. J. Siskaninetz % , Reduced power consumption in GaAs—based bipolar
cascade lasers, IEEE Electronic Letters, 2002, 38 (21) : %8 1259 71 | . £E VCSEL|H T,
FH T35 i D 228 52 16 6 M e 1) L B AR A ) B0 i o B TE — AR 7 4 [A. Bachmann
& Continuous—wave Operation of electrically pumped GaSb-based vertical cavity
surface emitting laser at 2.3 mm, IEEE Electronic Letters, 2008, 44(3): 552027 ],
[0009] {3 F R — AR AE AR BAF R b A R 51 77, JE R A2 e AT Be i 2 LA O 2Rk
FRR S E R AT AEER R ARG, B2 0w EROE T 5 s n o B, B E )
B HL PR AT AR B0 H M pn AR B B E R R B . X TR IE AR
&, DR a0 A0 IA B e B T FLUR R, IX B SRl B A N BRI R m B R o A
KA. B Ab, AR T IS L S R T O F R B A B A B AR A
RLAZ MR IR A 0 F TR 422 B B T AR R ) ] R i 2 SE TG [Takamoto, T.
2= Mechanism of Zn and Si diffusion from a highly doped tunnel junction
for InGaP/GaAs tandem solar cells, Journal of Applied Physics, 1999, 85(3):
% 1481-6 7 ], A F A KEM AR &5 R0 TV Y 3R
4 ZE [Scheffer,F. Z&  High doping performance of lattice matched GalnP on
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GaAs, Journal of Crystal Growth, 1992, 124(1-4): % 475-82 W ;Keiper,D.,R.
Westphalen and G. Landgren, Comparison of carbon doping of InGaAs and GaAs by
CBr, using hydrogen or nitrogen as carrier gas in LP-MOVPE, Journal of Crystal
Growth, 1999, 197 (1-2) : 58 25-30 T ;Bettini, J. 2, Analysis of Be doping of InGaP
lattice matched to GaAs, Journal of Crystal Growth, 2000, 208 (1-4): %8 65-72 T4 ;
Dimroth, F. % ,High C-doping of MOVPE Grown Thin Al,Ga, As Layers for AlGaAs/
GaAs Interband Tunneling Devices, Journal of Electronic Materials, 2000,29 (1) : 2§
A7-52 1 sMimila Arroyo, J. Z&, Carbon acceptor doping efficiency in GaAs grown by
metalorganic chemical vapor deposition, Applied Physics Letters, 2001, 79(19) : %5
30957 T ] o BEIE —ARE — Mt BRI NAE P A S S5 v, G B PR A0 75 B n B
p B ZH M. PR, a0, FELESJZ T & AR IE AR 1 p—n 45 8 ], DUE 48 2% 57
S ERY EL [Kojima, N. 25 | Analysis of impurity diffusion from tunnel diodes
and optimisation for operation in tandem cells, Solar Energy Materials and Solar
Cells, 1998, 50 (1-4) : % 237-42 01 ], JAb, il BAH & B EER S R RS R, &
Al FESEITREAE 25 7 A L AR, H 45 R 7 AR 1 IR I N PR A [Niu Jin %%, 161 kA/
cm’ peak current densities in Si/SiGe resonant interband tunnelling diodes for
high—-power mixed—-signal applications, Applied Physics Letters, 2003,83(16): £
3308 7t ],

[0010]  BEIE — AR S BT A 3 A2 — ORL I A% UL T 3 T AR 2 R [ B > S AR
Kho R IR 2 — R L im 52 1 J5 B2 B0, 3 26 5 Al e A B Ay e AR Z2 HE (thread
dislocation) , £k 7= H 4 1 21 F 7 vt obr, KK B A A B BE R it 45 4 B %% [Guterr, W
% Investigation and Development of II1-V Triple—Junction Concentrator Solar
Cells, 7E5 22 JuBRMDGAR K BERE B4 NI W 2T (Proceedings of the 22nd

Mz DL =

European Photovoltaic Solar Energy Conference and Exhibition) §1, 2007, K=, &
KM T ARG TITI-V 2 5K FH R Uit B HeOG b b, B TE AR DR g DR, R
A B 5 JE L~ AR 2 A% TR

[0011] I JLAEH, B T AR SRR — B B @ IR K 25k, DBkl
Z S SARE AR TR YR [Dimroth, F. %% Metamorphic Ga,In, ,P/Ga, ,In/As Tandem
Solar Cells for Space and for Terrestrial Concentrator Applications at C>1000
Suns, Progress in Photovoltaics:Research and Applications, 2001,9(3): 5 165-178
W e AT IR 30 =5 s 1) A 340 K FH B8 HLI -5 R FH D61 1 SE 4 DRI, 49 4, A8 B84 1A
B I I FETB L T P AR G2 P 2 i MR IR T AR A AR R R AN TT RS AR
RO, . SR, X B B R H S X A AN 2B E B I 2 BT
YEES b, e RO T b R . B 1 BRSO AT M = ORI BE I 2451 . o4&
£ Ge 46 BTN AR TLEC RO & 1 2 2 5, 380 In 55, GalnAs 22 Y d kg 4L
Wne 5, BEIE —ARE 1 G s DL ECHIDTAR 21 GalnAs HholE] HL il )2 LA i R 222 . 2%
MEZ G J=] 2 AR I g T .

[0012]  JBEREEH— R KA AR T = H KR it AN A% 2 BRIk —J7 i BA
HH SO ULARAE B AN GaAs AT b, Z e #A% 2 [Geisz, I.F. 4% ., Inverted GalnP/(In)
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GaAs/InGaAs Triple—Junction Solar Cells with Low-Stress Metamorphic Bottom
Junctions, fE45 33 Jig TEEE AR EHK K& 12T] (Proceedings of the 33™TEEE PVSC)
1, 2008, EHOEF 1o O 7 SN E H IR PRS0 K BH GE fLl, B SRR 2 b &5 1
p NI & AN ) S R s Rl 1 P2 SO S g a1 SR AT IR = S D N T R R (S P
G ST Z TR BT A 240 B i A VT o 3338 T8 T35 2 thy b T B8 i 1 Rk — Al
% [Geisz, [.F. % | Inverted GalnP/(In)GaAs/InGaAs Triple—Junction Solar Cells
with Low-Stress Metamorphic Bottom Junctions, ZE%E 33 J| IEEE iR EH KL HI<T]
(Proceedings of the 33™ IEEE PVSC) 1, 2008, &Hu IV Ef,

LZIAAR

[0013]  ILATE ARGk

[0014]  JEAK UTHC B A2 A w5 AT H IR AL & i B OR Rl o Dy ) 77 A v 3% W 1) B
TE ZARE A BR S e B (RN AR R T UL B 0. O 177 A bR IE LR
R A BT H B IR R B S S R E i L AR e i 4 (TTTAY) o RS R
A&, AT B, WA TR FH i W R AN BT PR T L TR 4 3o B R A 7 A e A
51, W p B2 W R R BT S48 2% o DR, AR DAORHR i UL AC . S SR B TE — AR h i =
2 B R e FRAS R /INBOR K, TR A% R R B AR Bk, 7 AR d AR s, B 2 A A
ST N2 77 1 2 2 S 3] ] B A~ AR 2 v o BB TE AR 2 A0 )R DR e A B 1 T
ERZE.

[0015] DA Uk, SR HH Ge ) b A% UT B 9 = H K FH B8 ML Wb, B A B 47 78 XF
(A1xGay, ) o goIng o, As FT (Al Ga, ) o 5Ing ;P FIPR S T 7EAR T = B it b, 5 20 H b FH A
40% 17 In [¥] GalnAs Flik 65% In [¥] GalnP 2H i, 75 JG —FH 00T , ARAEARL, B AZTEXT 4 &
Bk 40% 19 AlGalnAs FIAH & 81k 65 % (19 ALGaInP BRG] R )2, BA KA B i ) 42k 5
PEPPEIA B TIT AL 5 B 45 1~ A4 S i DR b R AE SR 1) 77 20 I A2 AT AT 9 AlGalnAs
H S KB o B AP RIS T G R L, X R I A8 AR v R A SR A

[0016]  FEARTEAEMME LT, AlGalnAs il & & 145 At , IX 28 )= BEME AT p B 2%
i 2= 91 VYR AR (CBry) FRAIR 7SS &, AR A T RER1S 2 A% ITEC . [Guter, W.
%%, Investigation and Development of III-V Triple-Junction Concentrator Solar
Cells, 755 22 Jub BRI 6 AR K PH B 2 BURT & 35 22 (1 2 Tl (Proceedings of the 22"
European Photovoltaic Solar Energy Conference and Exhibition) 1, 2007, K=%
BORM 1. AEHSR B &AM A DR B A 15 28218 50 & BB T R385 %
HHIEMS, HINZHAS L T [0da Y. %, Suppression of hydrogen passivation in
carbon—doped GaAsSb grown by MOCVD, Journal of Crystal Growth, 2004, 261 (2-3): &£
393-397 01 ] AERXAMENLT , DRI AR F SR A& TR A5 2 L R B4 3. BUE 32 fmAk AN
LRI BETE — AR, IX KORFEAIG T A FH e FLb ) 228, BB B2 KK p B¢, T2, M AS
P H TR IE AR, T9RANE T Rk FE DR R4

[0017]  HR4E B AT RIIRAEA, AR BEAEAR I A5 A0 vh AR B a1 1) BT rRL e ™ A B TE — AR
o WL WEEZALRRE . R4 ARG, FEICR R B8 rIb &S M 2.
[0018]  EEfR e Hh AR n] @i
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[0019] W TB&IE AR E - AR R L AUVE A B JA B 10 34 = A% IL G, Jir L A DL
FCARTRAE JEA G o (7P A AL F 2% A o R TE — 8 2 — FBCAR B, (HAn SR AR N g 5 X
J2 AT B A R A SR 2 S (R BIR FH BE B RDOTE TR 2, BRI R . (I, Xf di
UCTC 0 7 K™ E PR B 1 Al BRI S0 S MR R X TRl AR, 15 Qs 0 A
TG e R 445 A4) 2 SIS AR B B ST AN RE A s DL I L

[0020]  [AItG, A AT HK T FRDAE T B8 IR 122 A 0L o M DTG TR 77 A6 P A 2 B T 5 2% IR 0,
iy 50 2 M PEH] T Bk — 2 — R TR A~ AR IR R

[0021] Bt E A2 A LA BONEEGR 1 IRFAE R AR TT i, Al L AABURIER 14
RIRFALE 5 31 I 5 1 A B B F it LA RS AT 3 2 FIRUR 245K 16 (9 RFAE K T (19 A i B 3R
TR0 A A BUR ZESRF AT R IR 2t o

[0022]  HRAEASK B, BRSO — R SRR 1 R oo, B 2D — A RE —IRE R,
HBLR BB sQUTRME A S48 2 2 1), Bl — A G 20— MR n SHELLGEH
—MMBAE p FHUR, IREITES A PRI JZ % B BTN 10nm 2] 100nm Z [R5 )5, I8 AL
JEMBHA s F R AT 2D 0. 5% £ 57

[0023] AT W AL F A AT FE AR R AR on , BEIE RS B BT AR R
e N A7 Me RCER A, BB M UTAR AR )~ A =, BIAT 5 PRt 52 N 77, JF s P o5 —
T3 11 B2 R AT R B s i AR AN = AL R R AT I T i o AR AR B, H T AT ROK A% i 4L
(RIRE A7 2 BRI RE TR R O 52 A8 B A7 (0 )27 FLAT VIS Bl ks A R 7 B J= kiR oy < 32k
TINLFIY)Z 7, A2 5K FIN T W= B 52 IS AR 1 =AM o Bk B, AE AL IR 2 A
BE NIRRT EA RSN R . WS ARG A B . BT RE
AR R SR 2L A I DAL A M T i m] T T e A SRTBOTE S AR TR T
% ILRC A EOR, AU R ZE 2N R A G AGHER A RIA] . A, %A ASZRIR 7. AT LA
FHIX 8 R 77 i PR B T — A0 SRR DT THE 7 A% 5 i 25K, DRI, R B e B ) i
8 2 /e, WO AT BAE AT A [ i b 5 B p et 45 SR W 7 AT AR B TE R
RIRIAT - SRMRHK SR, BRAh, Bl —ARE RO PR BT R] LB IR R S e BRI R 77 5
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