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2. FRABRBCREL SR 1 il (1) 7530 L rp T 2 e e 30 R o 22 A I SRR |, 505 52
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JEVCE AL TR J5 SCAE LIRS P (A R 2 [

3. ARIEARNEL R 2 Bk 777, Hor Il B U2 A0 & S8 AL EE

4. ARPEBRIELR 2 Frik 77 7%, Horb P A S50 IR 5 Pk 28 & R 20 2 18 ik 2455
S IR RE U2 10 A2 2D I TR SRS T T 2K

5. MRARBURIER 3 BTk it 77v2:, Horh B A S0 R 5 ik 58 6 MR v 2 18 i Aof FH

S5 T TR B IS 1T AT I8 2 5 T s A A 7 R T T oK o

6. MRIARIE SR 1 Bk i 772, Horh prd A S0 IR 5 Pk 28 & R 20 2 18 i ik %1 4
JIT 38 A A1) B 7T AT 38 A 7 S R T K o

7. WRIEBCRELSR 4 Pk (77325, Ho b T id A sl W5 Ik 28 G AR 600 2 i ol 0 4t
JIT 38 A AT B ) 22 2 — 308 T AT SR A ) e R I8 ke

8. MRHEACHIE R 1 Brid i) 5 vk, B— D ARl Ik FH —FP e S50 R 2R B BT Id B A
P S 2 B bR R

9. MABRBORIEK 8 Frik i) 751, Horh Prid 56 A s 0 BV 2 2 B b IR )2 B LB fii .

10. ARPEACRE SR 1 Pk it 7732, 3 D AsHr B bR R 2 SR 7E UV 55 5 DA =
Pk B AR SR T Re &, B AT TR B AR R BcRE I B il A S84 i L R 28 0t
Aab TR (1 2 AR B R P R R o

11, ARAEBUR B SR 1 AR 19 5 v, JE— 20 A0 R0 A A ik s 0 4 Bk A 38445 6 i 5 Pk
FARIRE BB v B e B AR b, il S50 R L T id SR & R S iR 2
FREPTIA BRI R .

12, RIEBCREESR 11 Fr it 77 12, JorboAsr F BB i R SR B AT Tl A S0 T i 5 i ik
FAREIRELE R s IR BRI E

13, RIEBCRZSR 11 PR I 732, b2l — N E . T — NIRRT T i A 5544
W 5 PR 586 R R IZ A0 P H AR IR IR B &

14, MRIERNE SR 11 TR 5%, B — A5 A A AT/ ol i B 28 48 UV
SRR ITIA RS AR E .

15, — Rl A ARG B B AT B AR BRI L7717 A

TEAREAR TR b S T o 28 A T I A SR 0 e

W — P A R 2 B AR Il A 5507 W (1) 55 P 3 A4 A 500 A s 16— AR T

{5 BT IR A SR AV B PITIA 2E 5 AR JE IR )2 BT AL TR IR T T oK
50 FH 2 A s 5 K Bt A s 0 T 5 P 2 6 (R v J2 43 ) v A P 3t H b
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FEMNEERMAERNRAESEBRARETEZ™Mm

BRI

[0001] A BH (1) R 8 S A5 7 49100 R B0, 2 A SR I IR o I G2 AR e B 1 i L ST 1) 7=
W95 I B4 S50 VE N IE I FHIRE (TCC) MR o 78 326 552 i 451 7= 451 v 26 A AL )R -
M2 (hydrocarbon gas) (#4415 CH,\ CH, BRI ) K AR IR B A 8 ALK A7 B A
VI o B SIS o 0 TP R A SR I ] B 2 BTGB AR . E SRS R s 9, A
SE AR TR — EL TR A, (60 R A 380 20 P R 200 A 5 o A 0 2 B 2 3 i, 461 dn L mT 4 3 N
() 7= i B

HEEA

[0002]  AHEEALY (1TO) FHBREALY (FT0 8L Sn0:F) RET 2 M A Tt 81 % O
B (window electrodes) . 1X%6i%EIH S HEALY) (TCOs) LE5FhASIE ) A A H &R AEH B
o SRTITHH T/ 22 W JGLERL, 6F T TTO AT FTO F') R FH 7R R R R b PR S o 3K 26 PR SR 45, 461 it
R EFTER S EA R HSL, TC0s /LR EIRE (acide or base) WIMEE T AR E M H:
MTETSHEDE 79 UL (susceptibility) EEITZLAMNX L (4] U15E & 78 2 11
S (power—rich spectrum)) HATFRKIZE I H FTO [ 45 fa ik fe 3 BUK FTO #8441 i
SRS . 1T0 iEME 5 Hmp Tt RUR IR S T e RN H . 534, Sn02:F [ 1 R RS v]
FEA AL

[o003] [k, WL mAe e M mIZ M SR SRR KOG Bl B £ 4k
(patternable) MJHIRATEHEA R AR IR T EM

[0004] X rfesE M mZ B A 500 R T AR B B oM L e AR IEAE R T h .
R TAER— A7 T AFE A 2 1% F2 8 TCOs AT AT AR Mo JE T, AR IR &k Bl 3L T
T, A S AR T R — R AT R B R IR E (TCO) .

[0005]  RifASBETRIE—1NEE T — M A SR 2, 6] 01 52 1A S50 1] ZE 4/ R
M JZEA S (B, X n W04 10) o 7R AT MR ks B oo I RST R R
YK, 7R SR R IR T A S50 S Loy B o7 CREDI#E A ) o 5l
FE 5 A2 A s ffi A AR A REE AN B T 7 MR 6 R RE R B . BRI R
KER E vs. k) AL, A BET AT (charge carriers) HAEFHILE (zero rest
mass) HHIESFAHA SR 7 AL, S8 IR 112 3 (1 SR AUAH XTI AT R BAS 52 A7 B PR il 1)
HL 5 4 S0 (R 5 IR A A% R I L (periodic potential) FYAH EAE 5 IR Hr MR ¥
(quasi-particles), @il (2+1) ety og HFELLA ZOGHE Ve ~ ¢/300 = 10°ms ' FHafEIL
A TARRERS (B < L. 2eV) iR+, BTl ridsm & a4 (QED) HseiFHiA
(R ) W] O A S a9 0 T B — A SR IR AR — 20 (AR T T R R G K 2
JRRET 300 £ B, A7 ARG @A S A o AT RSP 1/137, 8 2. WRERALE
Bl e85 306 4% F (Science, vol. 306)K. S. Novoselov JIT 25 I “ J& 1 20 h i 1 i) s 17
" (" Electrical Field Effect inAtomically Thin Carbon Films, ” ) (2004 fizE
66669 UL ), LA FHFAAIL .
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[o006]  RVEHA IR TR (20) , (H2A7 SAE S Lvie ERFER (RIMEAT
SR AL 300°C Iy R 4R ISR ) 5 DRI s Dl ol A O A Sk 2 ) s P BT . Jol [R5 25 38
A AR (bulk graphite) FITSBUAR > B 15 UCH 8 B it BB AT S8k Fr o AHTR B A ]
¥ 24w AT R A R T SRR TR SO 2 100 m® IR/ o IXRER /N AT A P R L
AR Z BT IR K o DL, B AT 1K 2 R Bk i 32 2R A K5, pridvidk
J& 52 (A SR R AE RO REAS SR S AR P O B, AR R AR b

[0007]  AN[E T K ZHCA AT RIWT90E S, VR B S8 46G T R4 TCC B4 ), i
MBI TARAERL I (I BOE s BRI ) ERIREE . 245 01k, K2 HtEA
SR IR A 2R T8 PR RS 2 ot ke AT St B AT 3R B, OF HLOT 46 /& R H e 1)
A8 (HOPG) Sk 2% R B K 75100 ARFT A1, HOPG A2 T8 ik Y C 7 Wi/ T 1 B A % 1 i
A B 11 i P S T) T PSR, 38 B LR 3300K VBRI 0B K il . BRI PEAN 5 7K
HOPG — MBI R BLIK) S i A SE AR Al o AT Al Ty 2l 6 1A SBAd 22 T e i i U PR 1) 1
SR, R A B . 0, BRI B A SR 5 3T B i AR A, ARV IS Y / S5
TP /MR E, AR A S0 10 R B b S AT i A o el 26 A RL 22 I AN In )
TG 5%, IXFERL S BRAR I A TR R S5 2

[0008] B AH BIEAT IR A 23 7 0] 0 L2 % A ANDUE T it A 8 5 WA, 38 w] B
T FUAR R 1R 22 5 TR A, B G 9ok (ONT) o GKAE AL FFIDTRURZ 4E 1000 °C L ik
RS WA o

ZIAAE

[0009] 55X 0185 PRI 5T R 55 KA ARAN [, A B S it 491] ) i 7R 461038 B S B 91 4
BRI AEASE (0 400 16) T REAR MG A S 20 (HEG) A SBEIHEAR (0
<) 3) o FLECSIAG IR S HEG A7 B Af 7037 B CIRIIS S m] LR RTRT £E4 R 1 Py ot
ERIVE N ) RV E AT SR VI TP R F 8 da, RT T e A e 1) a1 4
BN & D (window electrodes) (ALFEHI L[ A A BHAE HLth ) o JE 6512 it 5] 7= 491]
(14 K B AR SR IS T AL R IR B 1 7 R A AL 22 SAHDTR (CVD) T8, H= AR i g 2%
i, M B ABUS (glass—friendly) o BIUIRYEFA )2 S5l 32 SR B, AT AE HEG A7 55475 1
AR T40 700 C R N AEMEAL RIS (seed catalyst layer) IWSAHZS dfE .
[0010] it Siz i ] 7~ )t A5 A s 1, WE B L T AR Ay i ) 18 26 AR BRI 1 it
is gy, 3 HILBETEAR Y 2R N T 78 2B al2& i iz 178 T A Fn A
VAR T SRR R .

[0011] A B ()L Le S a8 7 461320 2 73 B A SR I () T3 ¥ o 15 SR TR S S A/ 4
ERAEENFER . ER. 755 PR AR IAH & 1) (opposite) A sadfEi R M b
WEARGHRERE. TREGHERZERAE R . rd A Ssgm S R e Rz
A8t HL PR A R T K

[0012] 77 2855t 491 7~ A5 v, JT S A A0 TS M 1 B A S SR B IR b, 15 S BRI TR Ak
TE TR AT IR 1 5 A0 SR WA R 3R T b o TEPTIR G SCHE BRI S BT iR (AL R
[F) 5B MR IUZ o

[0013] 75 KE LSl 451 7= 45 5 i 200 Jd ok 220t ok Ak, 50 0 P 7 58 P Ay S 0 0 5 5 P ik

5
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RAERELRZ MBI IB AL R _E RO R R

[0014]  (ERLLESHE Bl 8] v » I Ay S s Tl 5 P 3R B A R S T TR I R P 0 L B
AR B EAE H PR R R E, A Brridi A sl I LU Pk 8 5 R SE TR J= SE I ik F A
PMCEE R o A AT PR SLA A/ s s FE R R AE UV R 5T mp DR BT ik B8 45 PR 1
JER B

[0015] AT WY IR AE L8 S () 7 9130 K — Mg AT Sk 3 I v A F Al SR IR iR 7 %
AT AR I R S TN IE A AR AR S 1 o 7 55 T A A A S ) A S A v e
I BB ARG REIRR o Prid A s8I R L5 Pk 58 & R i 2w S BT i1k
T BT oK o PidiAT S8 W i L PR 2R R RG2S e s g L T Pt 1
E B AR RS IR b, Jorh i A 5806 T I BU B ik 2R 6 Rk R S P it H A R i
T RDRE R FR AR VTR / B UV BT ] BT 3R & AR R B R

[0016] A< BH A LL Sl () 7= 1980 PR AT sBAf S LA H AR IR IR _E T % %40
R R S T N E A A R AR B L A o TR Ay BRI T PO R A 7 v
SRR U B AE TR H AR R IR o PR Ay SR 1 T PR B3 PR A 7 9 e Fha A 2 B A R
AU T AL TR R O 2 AR 5 W1 1) < S AL o

[0017] AR B L Sl () 7= 9190 BoRg AT SBAf S 0 L AE H AR IR IR BT % 140
SR I T S TS N AR A AE AR T L L 1 o T L RG 5 5770 2 B A S T I ) 5 i A A
AR AR S AR Lo BT A S I m ] M SRR AR A RERE I I R o Pl Ay 0 PR
el RPN SRR R

[0018]  ASSCHTHIR HYHFAE I3 T D st B St 1] 71 9 ] 2L 45 A SR AT 2 1l 5 A1) St 451

7 =135 RH

[0019] 454 B 11 2525 DL X L 280 St 491) ) 37 400 R A w5 2 5T 22 4 1 P A i 28 b5 i
[FRFIE SR . BRI IR -

[0020] & 1 Dy Bt L sy it 49 A A AR i RO AR I

[0021] & 2 DA s it 48] 4 Ao A A B R ()7 P A0 R A S 2 S 491 /s HH IR S 5 TN
Tk (I A B mT BE TR R K & R

[0022] & 3 AR HRELE S R B A0 B0 58— R R AR

[0023] & 4 HRIERLE S R H B 2 A 3800 58 R AR AR B

[0024] & 5 R R R LE ST 5] R tH A5 2 A0 5805 50 — Rl H AR 7R B B

[0025] &1 6 Dy R4 2l St 49 ) A S50 15 4% B iR R SR TR C R i 2R 1A

[0026] & 7 Jy e ST 70 A SRR R B A R ] M E SR

[0027] & 8 D AR HLLe s i i ] 170 H b e 56 B BLE A S84 10— Fh 2 R A& 1R
I =ASIE

[0028] & 9 D4 SEHi o IE TUiAR M i 4t (HEG) A7 a8l e Nt (R i s B B
[0020] P& 10 4 T LR, 7 H RELe st o) (1) S L6 (A CVD 2B KR8 B I H AR
il 5

[0030] ] 11 AR Rl sic fla 9] A = HH A S At 1T A

[0031] ] 12 AR 41 Bt 0 SEjh 49 0, 25 A B 0 25k 1R 2 %) DR BH BB DGR e L T 2% R R AR T 7 2

6
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K

[0032] P& 13 DAy Mg S shbe s it 90 25 A7 B 35 1 )2 ) A 5 O R K T s IR 5 A

[0033] P 14 MR PR Les il on TR S sk / 5 R R B BRI R
Yl

[0034] 15 AR S e st B T ek 5 g 26 / S DL AR RER.

BALHEAR

[0035] AUk BH ) 5E S8 St 9 s 490 J S A E AR K I B A 58 (n 2908 16) iy
m LT (HEG) A 584 (n <2 3) MR EHEIA . FALS i) 7= 6189 K HEG A1 S5 7E1% B
(FER] WOEE LLAM s TE Rl N ) S i A SR G N7 i i 9, FH TR g (B
548 Lt (] 25O BH B FL vt ) ¢y S 2 a1 4 B AR A A o 11 PR R A o T 22 STt 191 7 491
HI A K AR SR TR TR AL IRS B R RAMNE CVD L2, &% L2 A2 iR B Re A 26 B 38 2 T
PG o A0, ARPE I 2 Je By 0 2 S, T AS HEG A3 S50 Wi AE 9 Wik T 29 600°C [RHRLAE
TNEMEAFERNE (seed catalyst layer) WSS SRIE K.

[0036] ] 1 JAy7p HH L SE iG] 73 91 AR B () v o T A P o ] 1 i B e S /s
(R EEARF AR T AN FEAP IR — ARG IE S LA BG4 6 (P S101) , A58
Jhi MR S P BRI (3P IR S103) , A s # 2 HbrdR sk i (2% S105),
JoB H bR R SER A IF R (PR S107) o AT T 58 N 40 5 U o 2R AR 1) 45 0 IR
S107 FRFR Ry i a] A R a] = i B 247 i o

[0037] A7 A4 &5 e B AR 7R A

[0038]  JE S it 5] 735 4 A BT AT B 0 5 b B R AT REAR W A B0 HE “ 2”7 (cracking) B,
N T 51 ] R FH 2R TR A 7 V2 Al R - AR K BT AR b (I 1 P05 K sl R AR )
T LH AR I 5T S ) o P B ST 7~ 491 P A S0 445 o b AR il 5 06 PR T R i T 5
AT o A T 240 ¥ A0 N A A .

[0039] LS it 451] 7 451 (%) JIT IR A A0 A A AT S8 K A S B4 M e X A T 2B Ko S8 1)
AR, HT A5G4 E MBI ELESIE RS o & SET AT RERY Ay (440 =
15 1000°C WIELEE ) A @b k], 5, JEPh b 28 s B8 7= s S8 B AR AL R i
o MM AE BB R B AR SR b, DR LR I FE S AP AT A EAZ 5, K
R R B R ZE B KR F B ) R S5 1), Befe il A AR &5 dn o F T/ NoRE
i R 1) B 28 v 5 1) B A S B A A T IR I A 580 J 2 703X — R b AT 2 B i e A AR -
FITIBEALT)Z 22 DA K B — 8 B S ) db AR g5 4, WE IR fEAH A RSO0, 5 5E J7 1n]
(1) it P E5 40 DA R IR T4 S84 () S i e ANEAR KRR Y. F5E B bR a5t (grain
boundaries) MIFHXBRZ (BRAKAT G T ) B kB AE 5 SO [R] s el A S5 Aa A2 4G, AT
AL T R T (HEG) HIATE )G

[0040] i i {42 AL 57 J2 A B W] 3d ik A5 T 3 1 2 R B AE P IR S HE b 6 5 0 o ik
&b (sputtering) « ¥R 5% S #H UL 1 (combustion vapor deposition) (CVD). ‘K 4& it &
(flamepyrolysis) SF4 AR Frid i A7) JZE A B rl A HE R 5 18 1 <6 8 B & 8 1A KL
i, Pl (AT 2 nT L B AR R BRI 5SS & (permalloy, Bl INERER &4 — IR &4
20% 1)k 80 % N8R ) VERER & & Vi LA A0 48R, FiAh 4 i R T DAASE FH 70 25 26 5 it 1)

7
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. REH A R BRAR AR 2 B BRI AT 2 R A R T A SR IE 1 4 i, AR AR
MG A AR F4h, KHE CRIEREZ (ANFROERRZENICr 2 ) TS
BT AR AL I T3 K S AR T . Rk, NiCr 2 b Cr & BARIE N 3-15%, FARE N
5-12%, I FEAIE R T-10% o & J@ W 5 A P R IR JE XA AR I A KA o B i
AT JZ T AR B R a0, Bk )5 FE W] 2R 50-1000nm, SEARIE 1) 5 FE 24 75-750nm,
AR IE B R R 100-500nm, 7EFEEE 77481 H <R di R A7 WAL & B v K g+ (10s)
WORE R K I i A, B I B A 5K

[0041]  — H BT i (i AL T 4 1 B A0 PR 8% b, 92/ (A9 <04k CoH, KPR CH, AU 5% )
SRS I NS W, FEIZ S N W B TR I B A A R R R T IR S . Bk IR A T S N
5-15 4L (mTorr) WIETR NHEGIN, EEHE BLIE N 10-100 Z246. — MR UL, FRoBk &
W B A S5 AR K B PR o BT ST/ BRI s 4 Ry — N SR 4N it s i 2 i
BH” (" crack open” ) FTRIES . 1, TR SR A AT R 600-1200°C BTG, B
Ik EI 700-1000°C (1935 F, Hid FARIE T2 800-900°C (W H . ATk hnfhonl il ik AT &
T B AR ¢ il W W B B 204 (IR) InAREs . FTid A im 2B 47 (30 5 vl A 5 15 4
SNAAGVARRAREARBIHALGIE R A2 U, AR BN ATE R L S 7R
b Rl AR B FA SR I IR B T AT . AR SRR b, SR A Al (B nE
CHy) s (B A RS S 7 —FE SRR &S B S (B Ar 1 CHY »
[0042]  FTR A SBIGEAECIRBE B ) — AR R A K O T 1 B S SR G AR K AE AT
AT R B (a0, AR TR AT ) Fifst b AR, SRS ST n 9 T
PR & AT TR B KA M S AR i A B LG % 8 TAERTIRMELL
FE R TR A S AR K, TR K N IEAT AR S PR o SRR 1 Hb, R I PR SR A2 11
K2 GEUE TR AL E R T A B A A KA R BB A B . BIRUL K RE
FE LT8R B IR K BT SCHEAT /) sl I L S A2 900°C R 3 700°C (B BEAR ) , IXHE K
PLRENE EOL B AT S350 i AR, B, 1A 2R AR A o FEIK 05 B, F] 2 9 B 51 i f5] 7= 48
AL AR AR 17 B B8, R 0 5 6 S A9 7 4] s HR RSO 9 N ST PR A B nT e 0 K
2R,

[0043] A7 BIHEAIAEK TZR A t = nxSLG SR e R 18 il )5 52, Hodh n 545 — 26 B g
PR PUER A SRR AR R IR TR A E n ME, X KBS TE—
B — [N R R T S A . AR BRI I SR T O A T B ARE B B
s (H AR IR B RFE T I HIE & S B BIA 1075 4. BT UL S 1) 7 451 B FH /e o B A
AR T A SR IETT W AH AT 3R (phase contrast technique) o X H] DUIE i Wit
BTk & J@ AL R _EOTRAR n LA AR SRS, FTIR SRR T4 B IG I R ZE 1T K
& Bl A BT bR A ISR SR sz, B, wE e R R A 2k AL BRLFR) (UY
curable resist) (40 PMMA) DLW A8 i n] W EUOMIESER (BN 1 KR ) &
FEE TR « 22 B | W] ThD v A R LA 7 v e BRI AT A 580G / &)@ / S . DL B4
UL, &8 B A HREFEER Tk A S G E LB RARNZ I TE, B
WO UL, B T 3B B8R T OE B N R FR IR A1, 24 BT IR B S 2 R SCTEIR SRR BT IR 3
PRI I 2T, 12 5 A b nT BRI B s e SR I S

[0044] WIRAEKEKRE CHREMSCEEM)  ZZEF T HEIRF 0 PhZI TR, %

8
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ARIEFA TR GNE T R ARIE R . B, Hx BEF SR IEAE KR BT P KGR VAN S 460X
SO B, W — Ao, o T R IR A R A BRI, W AR R 55, FRUTRR R SR, SRS
AR B G IR PR A SR e vk %1 [ BT 75 16 n 2% HEG A S8 o S o — Al Hx FHRkA ik
FERL I S0, 49 e A T R EE S X 9 ik RT DUIE i A 1 I AR (mask)
AT IR AR 5 8 F izl 55 10 7 2R 58 R

[0045]  XfA7 S 4A LIS BRI R BT IS 5 0] i T 200, 000em®/ (V=-s) o 4 SAH
AT S5 T4 A K AT AR 1 S B0 I A S s L PR B R 42 3x10°° Q —em, X BT TR
HIHPHR,, A B ERER ] (sheet resistance) U RIR AL 150 KU / FE 7
(ohms/square) » FJ R0 I —A R 25 2 7 52 HLAA S 1K v BHL 20 5 e o ot BEL IR A5 S804 18 248 I
HAT DABR A2 A 5506 6 I 75 )5 R AT AR B AR - AR AN [F] o SR UG, 38 TR 2 5.
WA R T A n = 1-15 (040 8845, A0 n = 1-10 WA 2845, EFIE n = 1-5 (4 &
I, I HAR b n = 2-3 (A S, n = 1 ARG RIER TR 2.3-2.6% . %ERE
BT B O R IR AR 2 M8 55 A RO, 9040, TG NSRS (UV) (B 5
Al WO K BN LA (IR) o MEAL, T4 4 2 CA R I S5 B4 n MIESE & X F b
MR R

[0046]  BAEL AR

[0047]  HLHR 150 RKU / P77 1 8 e e BE m] 3 - S o 48] 1) N2 FH , 50 RT LB AL 17 A e s v
BELF 335 — 25 BRAR RT Ay AN TR 0 7 18 15 FH BT 75 B 1140 o 489 2T, ] 4 it R e o 48] 13 FH R BE 7 22 1020
KRG /177 BRI LR . AR & BH 1 BH 8 A e v P BHL e 8 e XA SR 03 45 2k PRI
[0048] fEIX sl b, A — DR FER A BEEWHAKE FBoRiEf£E (ballistic
transport) JELEAM] (n > 2) Wit MK iR B 70 IR B ECE ik N (intercalates) [¥)
T A E BRI RN RES I AR K NE O s, B T / 5244
(R ZE 0], S AR A PR AS R R S ()45 2950, TR A URE 1k PR R HERE T Py o A EE T JE i &
A, Ja 3 R Z% TR AR AR 5945 24500, 1 WG M 1 2% & 3 ks B 2% . RN A5 A S5 0
kiizisi (Dirac point) PHIERIZMEE K (linearly vanishing)  HL— FLIRXS R IK A2 B
(DOS) ~ T H TEARAL 1) 3 2% P4 e 22 B BE PR (pseudo—gap) [IH . BRI, A7 25445 1 2%
JAs e BB ) b LA 8 e S A P X R 3 X A R, ZEA S 3 ) DOS 5 BT IR B
(R TR A3 HE W AR, B K — et S PR BRI R R 2R 2 o ARSI A 75 A 7R B
i PR (B3218 ) IR AN T PR BRI L+ 40 2 — BRI B 24801, (1
WIS Tk 2 o B s S e E, HRe T s 2 8D ITE 1 R R J it B A2 L (Hund
exchange) RFRHLAN T, X AT SR HERTFE 4 RGN HL T 450 b a5 24 4 R A R i 4%
P, BTk 4 R G H WA S I6 P AEAE R SR ve A o X FP AR R] H T35 30 it
Pl Pk By T RO R BE T R R B Oy T RIE SRR, DB 2 A B G U R L R 10°S/em
MERE] 10°S/cm, HATI H2= N5EF] 10°S/cm,

[0040]  JELESI it 51 7~ 51 mh i FH 1) 75 49148 28 0 B0 46 0 B L = B AL D) L S A A B LB
A, BN (B0 A4 ) ] LA T SR L S . 64, B IR
WAL ] RS BT IR B I N B 2% B 8800 2 o 1 RS 58 VR Al M ) LA F SR 015 44
NN

[0050] ] 3 Dy AR 2 26 ST 9] 75 9 s tH 45 2 A0 SRR B — R B B R IR A Bl 1% ] 3 R
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B ARFEA ST B AN A B PB4 L. AR BIEOR T, 7888 ) A
KA (PR S301) , Wl andn L b ik . Ay S84 T2 L b 4 A0 7] 2 e A0 B 5 i R AR B
B CHRWRIREAN B2 ) BB ARt (PR S303) o RS A7 844 T 1k
H BRI S Ik B 2450 R IS h Ok S 31 (S305) o ARG & F IR T4 B 24 0k
N s (S307) o 18 H T bl 8 2% 77 VR B & IR AR I 7 9 3 i A an 56 [/ B4 (&)
5 16,602, 371 36, 808, 606 ; 5 Re. 38, 358) 5 LH HIiE (A FF :2008/0199702) H, HH[H)
TS TR BHRETEE  5R AR, P s 1 IR I F0] 52 10-200ev, HALIE N
20-50ev, I AL N 20—-40ev,
[0051] ] 4 AR FELE StiAG 7= 91 7 HE 4B e A S8 0 5 R Bl EE AR AR I o i 4 1R
IR ARFEA b AFER [H 245 2450 U B ARFCE I, 2R 05 70 A S50 4l it FH 21 B ik B i it
Ji5 BR[BG2I A S E T . EMOREIE AR T, 4 S84 70 B AR AR
AER SA01) il antn BRTdR . 4 T AR H N AL HR I S5 290, BT IR B R R A T X T T
(IR S403) o filan, BTk 8 2545 247 ] @k s A p L dE 2 iy 2 h e 4 1-10% 1
JE 7, AL N 1-5% IR 1, 3 EAR L A 2-3 % o J5 1~ I35 257 A A, 70 B ik 3 05 f s A4
W BT A SR N e A BB E, B A A 0 R B R AR 2 — (2P B S405) . ARJE
TERWCE I T (I B B AR N 580 o 7040 SRIGDTRR P BT FH A K 48 2830 v P T
B S0 R o AN DML, B 28 B 5 N B Pk s 5 b 45 2450 b, 1@ i 2 i
L 2 b X B R, a0, P A BRI A S (h >=2) R,
[0052]  7EIELESLRA] 5 B 1 AOE RE FH T Tk B 28 0 B AN B T o PTid S 1
WA 2524 10-1000ev, EARIE Hy 20-500ev, I AL Hy 20-100ev, 24+ 7] 24745 44 T
T A4 SR E IR 0T, Tk & 1 A 72 10-200ev I AR, SEALE A 7E 20-50ev, &5
ik W AE 20-40ev
[0053]  &] 5 AR AL S i h) 7 ] 7 tH 4B 2 A0 B A o =Rl E R R R B B . % B R
B AR IEAR AL FEH B 2545 2455 507 TR &8 AL JZE 503, 2R 5 Wif 8556 T8 O AR 2L
AR LE [ 2545 24 71 507 ZF I AT )Z 503 H 88, HH AR MEAL TR 503 BRI = A8 24 A
5507 509, BURERIHL, TEHRBIE A, Prid AT E 503 B AE S 505 b i fEibsF)
Jz 503 ALHELE b i [ 2545 2450 507, a2 U, i (i AL 78 py A [ 2548 2455 R
(W, 29 1-10% , SEARIE ALY 1-5%, BARIE L) 1-3% ) o 18K 501 7E =il A M AT I
BIFTIE BT E 5030 SR T, KA BAII4E 6, & RUETE 503 H [E 245 245
507 A MEALFISNE R IR B O ARIRAB 2% 1) 21028 3 1111 1R 18 26 4 e A4 7)) B RR 17 oy
o I KATES 5 1k, IR A AL Z 5037 BRI FIB B 2 004 84 509, Jr
RB A 54 509 TE UG, fEMEWHZ 503" HARAD (BA ) FABIG 507 7. HoR
EE AN — A0 v B T8 ik 4 8 R R R D7 B R SR DR 1 5k B I TR) R AR
PR R T2 BITE 3 B2 B 2 A ke 2 il R 1 2R A ] e 2k o
[0054] RV BEMS FARIX LR G45 24 H R ] Lt AN/ B CAAS R 26 FAH B4 G Hofn /
Bl DAHLAFE AR NV o AR BE A% AR A8 S i 491 7= 491 ] AL 6 BB — B 2RI Rl B 2 Bl 1) 48
TSk, 48] 2 e A5 FH R ) s SR — I, B A AR A BOR, B0 I 2 R R AL & &
*&i%ﬁ 1 AN B S s 5] TR ] BEAE A p— S n- BB A4
[0055] ] 6 Ay HRARE 3 46 ST A7) 7 9 A s A 15 2 BoRiR E I TR O R I it 2 1 . o |
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T, 0 Gl 4 FE RS SRR T VA 3. SR L, i B TR, B R e S5 2 491 o BT
A2 900°C, MAKIR T A2 700°C, FF H TR EIn F8 L3P i A SBm a3, W
Kl 6 BT, nl A8 AR R / A1 A i 26

[0056] A7 SEMAREIL / W SR He R 7R 11

[0057]  — H 7 JRAM A KA S, FLME AT BB A AL SRR / B R TEs R 2, 49
FEE T 1 A 3 ) B 877 R I FE TS 2 BT o HR 8 5 b s i 491 7 491 W] ] 4% PR e 524 7 B 4rb
SEFE LA BRI B o B 7 by R S 91 7 9 0 A SR 0 R TR sl I B A mT FH 2
HEB . 2 DL T, FEHELE S A 45 T, 7E S 505 ST E 503 2 4Rk ] 3 R
JZ 701, WRZ 701 W4 BEREE WAL EE (B140 Zn0 BHEAR A TR FARIE 2D o A
SSRGS, fEFEIK 5056 FHES I IR A 280 509/ & @ 4LF = 503/ BEilZ 701 s
*H“/W«l—‘ 703 [E T E (B, JLAMHCKIE ) , B Wil i g S (meniscus flow) (¥
2% 7 2, HATE AL . ERTR, BRERA 1R 703 R VE A0 A0 BRI B R / B 2L A P i
YRR P, (R TR IR AT SR T 8, [ I A A AT SR T A R A B At AR
AN

[0058] o2 b ik, PMMA W] AR BEIE ok AR #4880 A0 45 n] WANTE R 2 2 mrek s & i
FEPHAES IR R AR (ER 3R LE S ) 78], SEHUR 55 022 1 Be BE 5 A S04 AH VT L i
Iz R 2R A R AT A AR S AR I B, ] DA HAERE U B I B . 3B g A 55
A 25 T AT SR IR R S5, ) 1 TAE W 5 R B AME A AT AT .

[0059] —HEEKREWIE b, FrRBEHUZ (0] b 22 5 A 5506 / & B B E
R ke AN T AL BB UZ , TERS hR e vl 5 A S R .t T AR B R
B O IR 4 AR 2t m] BERE TSUZ AT 3806 RS B, BT DI FH AL B R U= o2
Yo W *Ef*izm AR IUZ 5 i AR A TR 2 FORE Y B AR LR — i T i R &5
AT Re A R . N R P T CAN 2R ) UG BERERZ B2,
[0060] %Jﬁ:‘ﬁiﬂ%‘ / WhEE 5 3G R R AR FE AR e B ) 1 25 i 4 Ak ] P R A 9 9 i A K 3
J& o NIk, FEIX A S a5 7~ 491 Hh T R R b 2 koK 4 B A AL TR B A AR (A
AREM) A B BV SE AR X8, 78 R8s i) m g b oo & S B SUZ ,
K E BT 2B . ARSI ZIFE R W SRR IR %

[0061]  f ¢ B FH ORI SR T Pl v 46 SR AL SOCAT 56035 2 o 4920, WK LB B (Langmuir
Blodgettfilm) (filfu=k B LB 2 ) ji FH BN R B BE IR . S A4 R I T e B8 5 A 7
DI ISR 220 2 WG WU SR G 5%, 05 & Re o 380 o 1K ] 5 B fl OR % v
G MA R FAEERB IR A SBENERE . I B AR oM s i FeHh 5 22 78 UV
RS rh 0 SR K 0 H AR RIS TR e AR, AT A B O SR

[0062]  7EHELESA] s o) r Il I BCEE PR R (blanket stamping) FH/ BRHE (rolling)
97 20K A7 SR it B3 i . I s TG A K HLA Ak 22 B 4 0 i A B0 T i
fih i P 7 B R BB b ln— AR BlAE B 8 TR IEE, il — k2 F— AN B
FRDK A SR e BRI . ZEUL, B 8 R 4R 803a 5 TR 803b 4 H oy it FH 2147 284 509
H5EGHIZE 703 Wi BT S Z 2 B AR 801, n F AT, Frid HArZE K 801 Ay T
b B AR R S A S50 2 DAR) Tl SUZ AR o N AT BR AR PR 2 & R )2 703 WVE A i
AN JZ R Tt FH AN TS A S50 509 BEREIL TR HARZEIS 801 ( 8l 2 HEAEFTIA H FrAE K 801
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1) o AERELESE RGN, 5 B 2 BT ERTIA R R AR T AR
[0063] — H 8w ELE BAREEIR b, BEMIZE AR /RSl m g, ik 5
A RS A T8 B A . A8 IO AR PMMA I, RTIE S UV RS B B . 44K,
AT R A H AL BR R

[0064] SV R R A7 55 A0 St 9] 7 ] 5 AR A S I It FH B B AR TS, BT IR Ak
AR AR ZI R 490, A8 IR R A A Z T A 8 — e 5 B BRI n] A SRR N T 2
MAFLE S AAELERE

[0065] 2 Sy i 5] 7 491) B 1 4 b F A 2% BH AR SR AN AT 58035 T 104 Jem P AR o I S
7~ 5 BT IR A S50 AR B T AR AR, BRL A LT 1 4 e i BH AR SR AL BT B 6 E S b 28 )i
(11325 B (R S8 T o IS R A9 T AR — A P SR JE AR N S RS TR AT v
TR TR B A REE A (E02, F AR 7V 0 B AR S8 AL ] e 5 i B BT IR A S8 0
(1) HL T2 PR R, DRI ] R T BEAMEE o (ERLLESI ) n b, P S50 R AR E T A
fth 7 i ARA RAT 2 BB  filan, T AL T R BRI B B R RS
s HABZ . EIX— b, WAL SR B VRS VB ER / B . AE RS )
FN PR 3t T ARG SR AT R A ) T, R A AR L R s R LA g A B B T B
[00661 7 Kbz 9 7461 vh A7 Sidds 1 ] A RS 25 570 B AU 17 IR R R ke o BTl Al &5
FPIALF B AREIE Fo Pl S50 v B H AR, 404, i FH R ) )5, 58 R 25 21
7 b S SRR IERG 25 )RG5 B b

[0067]  Je g il 7

[0068] 3% ¥ T Sk S W A 30 A8 FH 28 LI Bk 2 FL IV P T SR T K S N SR EA £ 375
M 55 P AT P T ISR T o XA (A BT ASE FH AR SC BT IR 17481 S A M G AR SR AR
Ko 580 o X T AL EET5 TV B R I (1) 3 3 B P B 5 G, v At Sk O 2R 2 A R . 3%
2 A0Sk SN 2 B AR B EE [F] 78S (plenum design) FRYTBCRHR B S BRI 9 o
R UL, B9 AR S 491 7 481 18 TR Ry FEL T4 (HEG) A7 88445 S M. 2 IR AR T 7 = IS
R NSRRI O 5 H O R4 901, sS4 b, 78 12% 5 W 2% 2 R4 901 1)
LIPS SR T 9030 ZA RN 1 903 rlECk H — a2 T — kIR
AT T AR S B A, BRI AR S AR S T ME AR KRR A TR AR KRB R
RER SRS N TR AR BT SR sl S AW AL, B, 455 525 BT id
Ak 907 B AT R IR o 7RI i AR =083 40 901 By n 4 H 2 MR 0
905, TEE 9 7 1 SE A9 7~ 1 5 FEREIE BT IR I N 2% AR 4) 901 1R e PN HES
71905, 5 41, AT 4l Bl BT I SR ON 11 903 $RAIE (1S4, 2SR — I S JE AR b T A A
TR RS> 901, WY ] FHAE (1 42 £F F e sl 451 73 48] o on] s 2 sl R AR HES 11 905 (a1,
FE R4 ARy 901 IR /KT 1] P TRV B AE B2 I 2% A4 23 901 (1 ) iy s T07 - %457
B HALHER O 905)

[0069]  7FHELESL 7] 7~ 45, FERH 8L (load—1lock mechanism) BN K N2S 2 /T
AIE VR TR 5 SCHEEEIR 909, AR5 A0 TR AL R B T b (i, i@ B S TR ER
PVD ST CVD K IEZAR BRI 77 3 ) o F BRI v, P I Ji S 2R 909 1
FE R gk (0, 457 B RTA DnFARS A0 TR ANAas | B A G 75 A se /s Js i e v ek
AR CAT / Bt B B2 A IS R AR ) B0 mT 3 R KCT BLRE 38 5), JERTAE (1)
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GBEligsah Higth, 5 (11) 7EH SR MmN TAHE R PTRREE AR B35 59 ) BonT 438 )8 R 1 A 58
Wi o PTIR INAAGES R Al AE BEVH R DTS /R (RAZ * B ) Z HERKZS4.
5 SCHEEEIR 909 WIAETT 1] R FAE S N ds N A% 2, sl vl [ g . T34 2 ek 907 1R
[ o T DAVA 1 Bk 2 72 i 3k 907, 4, n] A Al it — AN ERE T—NAEGRIAN D/ 913
M5 N R BRI T A A 610 5 22, il 9 ORI BT 7w, I 78 vk ml AL il
AT ik sz Ak 907 JEH I 2 L, Horp RN LAU LA 22K 58
[0070] X KIRIBR (ceiling gap)He, BRIE I T 5 SCHEFE K 909 RS Bl 538 B 3
WSk 907 111 1 2 1 -5 T0 1 36 il -2 () ) vy BT A LA R . i, mT 5 e s s 7%
RS IR T — AR EE A, b 5 e 204452 B 1) [R) BT REINT TR R4S o] T PE o 457 B I [R) (1) 2
b CL R IR 20 b 2 i B SAH SN AR S o B 9 BB g Bk AT B 0 (EAE
FINT AR ) fEmE (FNEEE Fer RS ) BA A& A ILGUR B AR
TR BEE, F B EG R E (O TV 7 IR BRI e Rk, AR PR B B ek B 2R
W AR — I AR, ARG A B DR R BT ) 5 & E LTI IX Flk
o DRI, 20 gt A LA T R 2 () TR S AR g e R Rt A PR R A S T AT T I e K TR B He
RAZZAY, NI RZ MR AT 55045 1) e R A E AR K
[0071] &1 9 RS s 451 AN — 8 B2 A S Mgt P AR S B Ak o KR ERL R it AR R 1) A L
il 2 K F 2R W e B E ) 7 3 (IR EEAT ) o INEBS FAHEIAE K Ok &
PR =22 T 3R i Ak I L AB e R B 2 MURE - 1) R 2R B AR AR 1) T S e M Rt e AL 1) Joi
A FEASLIE (pinholes), XX 1 2] 10 DR Z AR H S, 2652451 735 451w A 25
Hil & A s (AN it 55 ), BhZ0A B2 A S (B EARE n (1), RJE %A B e
AR (I, B 04 HEG A 8804 ) o 2A9R, SR A I sl RO W] 4 STl A [ 1 24
[0072] 7 E 26 52 i 5] 7 ), B RO VR R 1AL TR NV 2% I AR, T A T4 B
(in—line) , B U1, IR FIRRGIEAREATB A IR, 763 L85 491 7 4 5 3 SRR YR 7]
AN FINET N E N
[0073] L EFERHI
[0074] & 10 & T 2t FE7n 1 ], 71 H Rl St 491 7 4] R S 28 d 4k CVD ARG 3 R
AT B 10 Pros s AL RE FE U6 T 06 2 SCPE 3 1, 491 4, st FH 5 008 1 3B 39 25 7y v
IR S1002) H5iEWE (PR S1004) o PR LB ARG H B 1 RE T, S8 F it el
FALT7HE GPER S1006) o AT (kG @ aE L) ) B 7R rid S8 b, 1 an, A8
PVD ( PR S1008) o CLANTEAR S B 1K) o 6 STt 451 7 451 mh 20 3R S1006 RS PEFE P ] 7E A1 554
WA / RS SE RAE UL, HA BANT A TR T L R < R AT ) S
TR AF B2 S ) 7 45 125 3R S1006 2 BT P E N TR AT SR AG IR AT 3% / I N AR, 1, iR 4
B AT ZE R VTRE T IR IR AT A / RNV A Z W BRI IRAT A / RNV AR Z AT R IEAT .
RG] KA n EHIA BT (BPIR S1010) o FE R4l szl m i rh Bt 5| NEJR 1
(H%) ¥ A St 23, T 380600 a0 Ak B AR By AT I ok 1R 4T 2% (PR S1012) .
PRI S 24 00 A S J 2R, A9 i 1 o R A CUTRR R 08 A S dd L/ B30 iz 2 15 2 7
gy (HRS1014) o A T A0 880 B T8 S F PRosl v KRR, SR S i 3 SN TE e A
I F ST PR BB U ik [ 2% / A gs (AP S1016) o fESbAR AT L £ 34T B PG 2 .
[0075]  FEA SRR UG, 7R SR IR LA ThAT I 2R & (P VOB AR A S 0 b, 4, i i g
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B H ) BB R AR BT R (IR S1018) o AR A SEAT R ik B HRS AE, 491 2t
e T f A A RS R . R Ok A, WIEMZEE A (i, 46 A . UV 45
UPAE ) (APER S1020), SR G PR RIEATRE A o BT I < 8 A AL R mT e i 20 A 2 iR ik (PR
S1022) , i, ZuEes TR B A 554 (D3R S1024) .
[0076]  — HIB§ i Lhy, Pl BEHAS B Ik 585 18 5 0 850, SR 5 AT IR Uk, 19, BB B AT
5% B R 2500/ SRR Gk (PER S1026) o EIAL W B IEAT o — MR B
JPo IR R TSR (PR S1028) , 4kt B M BT R R A1k B (GBI S1030) , 44
S B U A X e A B AL AR (D IR S1032) o TR B RE 42 I 58 i MM AT 880t CL v 4%
U RS BB R
[0077]  MERBIEIR (BER S1034) , B0, 5515 =307 . Al B SO I 16 36 1 m 4% 2h
REAL, I anE@ g 2 FE T UV LD in R e =, oA S Im B T B (IR
S1036) . Fifi 5 ik 1 580 / AR 2 2R F (& S1038) 6
[0078] —H 5SS, H F A A =G5 R G R IR T AN s B R E A%
IR S1040) o XA IE DR SR AR BR FEAE UV Serb i R AL 22 2 5 e k. KRG
THYEH A A BG5S 2/ DE TR AR GPER S1042) , 8 1 & /K B IR L 7%
RETE P S1044) o B RE SN TR FEESHT.
[0079]  {ERERREEA TR, I T iR HE Jes b A7 S84 0 8 i e L ( 2538 S1046) , 491 Tt i
PRAE TP S PRET SR & B mT IS EE S (B, nT WGBS L (Tvis) 55 ) (B3R S1048) .
WHER TP (A B 487 L ANF & T A, ML T A2 e k. (PR S1050) .
[0080]  fiff F 3 8 17 AR ¥ 25 FF e AT IR B R Y 155008 /em [ R S EE R AE
500-300nm ¥ K3 L 80% MBI . 746, Frid i Son F b S HeEfae . ©
L1 A AR B e St 491 A 7 tH A S e B RS 1 1L R R Y B A
R ) S AN E AR A S
[0081] &4 A4 19 B 7~ 491
[0082] U1 L ATIA, A7 SRR A E T Tz A A RN / B o F o ZEASR B N
A/ BT, 110 F/ Bl 5 i E v A SRR 2 R SR A . A SR A IE
PR H AT HIE S IR 5 1T0 BB SR FE AR AN/ SA) b =l b i 5
thfR (a-Si 5 CdTe) IXAERINBHBE: 3 IR IR A £
[0083] LI FiA1 M (free standing graphene) B T 7EAT B X 1) K s B T4 R
(band-gap) SV RIISZEE (DOS) #b, I ER T @Rtk B2, 8R0S RrEk
2 25 R S W B B B B I H T2 e . O T O IR A, B bl n] S R AR R
BN A/ BH T3 iR AR AR B L AT AR E R TR A B RN BT B4 |
TE HE LSt 745 T, A0 A SR E AR T n B SR, o Se A B 2 n H n Y
BIRFNHAT B 2. FIREHL, AE SRS R ) b, 0 A B AGEE E AR T p AL Sk
2 WhZA S8 55 0 20T p BB 2RI T 5B % . 8%, i FH 2% 82 s B (DFT) ml s
A SBIRTETORBEN LT R . BT Bn &8 / A S50 7 m 4 2 K
5, AL 2 b S . B E RN, bk (T BEEWESBEBEMHET (£
W) B S84 o R, B4R N H BT 48 5 TCO HRms AN F VR Bl i 2 m RE Y
[0084]  TIAEH—ANENE T — AN f S 5 1 2 0 58— s ) HL T A R O K BH RE AR 2%
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PFo Db 2541 v] 0 55 T AR B 5 F AR . ZEDERS PR R, A SR 2 1 )2 T ] A b 5 960 00
{8 AE L AL 1) TT0. SR AR F 3% = 724 an 35 [ & Rl b - TR 4 6, 784, 361, 6, 288, 325,
6,613,603 556, 123, 824, P a2 H A FF LRI T, AFF5 4 2008/0169021 ;2009/0032098 ;
2008/0308147 ; 5 2009/0020157, % F& 7¢ 35 [ Wi & F) ., HiE 741 5 4 12/285, 374,
12/285, 890, 5 12/457, 006, i/ FFil ik 5 | FAE I AAR S

[0085] W] iEHh I 5 AL, 15 A% 1K A SR FE 1K )2 T AL S 2L A DU S AR R 1K 2 SR 2 A
Bt o 0201, ) 12 Ay R 5 A S i 9] 7 491 5 A B0 5k 1) J2 R I BH R e AR A HEL 1% 4% ) R R T
REE. B 12 (GSiE g R e, SO BEEE LR 1202, 5000 HJE PRI, BT IR B AL
1202 7] A 38 [EER] i B EF5 R 11/049, 292 F1 / 8¢ 11/122, 218 FAT— AR K
e, LIRS R N A AEIIE L 5 FH N A SC B0k T 3G K BH B L R RE , BT IR 3 2
JE TR AT A Gkt . O T InsRIE S, PRI IR B AREIR 1202 4 E R FEREEA T K
57 (AR) ¥R)Z 1204, FrdkBi RETIRIZE 1204 WA HRZRT 5 (SLAR) iR)ZE (9, S A0iER)
BHRZ ) B 20 RS MLAR) )2 . I AR 32 W] IR @ BRI

[0086]  EATH ARVRIE 1204 X HI I BEIE ALK 1202 _Erf4ft—A ek F— ARl 2 1206,
o, B 12 v S R TR 1R S AR S . TR IRIRZ 1206 RIRAER — 5 R
Rz i) 2EE 12 HsEHE s, IR 1206 #3628 n B2 SRR 1208 ( SE3T BT ik 33
R 1202) 5 p B AR 1210 CIE B PR B HE I 1202) 2 [A)o ] $2 A 55 T 2% fi
1212 (W an, ARE AL A EM R ) o HHAE PS4 1208 5 HIEILL 1202 2 [BF / BUAEF
K 1210 S5 S 1212 Z 44 1T0 s H Al S bkl A it s — 55 — 4 B4G
FME 1214 5 1216, ik sSs@E5E M )E 1214 5 1216 A8 DME 5 1) 5 P&l 4 1) 2 344
JZ2 1208 5 1210 AHVCAC. IXFE, 7E K] 12 Hsiifil 7w g b, A ss i E 0 )= 1214 ] n BB
FIB L, A BEEE A Z 1216 7] p BB A5 24

[0087] [ 4y Ak DAL 42 45 M A0 A S0, WAO7E T IR BB JE I 1202 558 — A 884 2L 10 /= 1214
Z IR HERTE)J2 1218 AR, A A s AR SR 1G, BT LA — ke 58 T EERm
5 Bk, S BTIRTTIE R JZE 1218 DUEIX— 2 IS5 M Bl “ 56887 B84 2 [ BLAE
BVA E A BIGEE)E 1214 b B — AL, v S L 1218 MR EHB AR,
W (Z10) o W ANAEFELES R~ 5], 2 S4K 1208 5 1210 FI—AS AT B 9
R -

[0088] [l A f7 A2 4% FE AR b E 41 41 2 ¥ 3 [ b5 0 B 3 2 52 B 1), X B R 3 K 40 T
Rl R KR S g, N AR R R AN B B s S KB Re i 1 B T
(carriers) . XEWRE A BEEMZ P FE LS A S, BV Do 418
BN E T .

[0089]  7E CdS/CdTe X PFHBE HELyt 3 J5T Hh 24 A A A R AR g 22 B 28 e e & Al =il CdCT 2
AR, X LA s A L (FF > 0. 8) o (B2, B HIPH Rs PR FIZCR IR 2. 7F
Rs A #4325k [ CdS J2 I LA 5 CdTe AHICIRI 2 S ook UL R A T b A SR
Fefith o AEH— AN TN S R 10 2 mT 3 B FRAK Rs IO BEARL, [R) I REAR BE 4 1) 3 BURE
Ve 3@k 7E K PH B8 4546 0 VB 0T -5 e el A A SR, W 3RAS S U RE 4 R o
[0090] RV s it 9] R 9] R AT AL RE 4 (tandem) K PH A HELth, 21 tH Y ] 2 fft A i A
SE Jite 491 7 41 A ] A9 R B 25 (single—junction) JKPFH BE HE M. 5 £ S i 451 7~ 451 W] 4 CdS,
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CdTe, CIS/CIGS, A fbfek, A1 / m HoA 4 1) A BH RE HaL it

[0091]  Jj—DEFE—ADEE T AN 5800 55 0 2 10 SE ) 7= 46 4 i B 5 2 os s o
AR B R A8 ] AL S TTO Bl HLAth 5 F JZ 1 F 25 1 B r BEL IR Al 85 5% (2 7R A o 91 e
ZWEE LR L RS K 7,436,393 ;7,372,510 ;7, 215, 331 ;6, 204, 897 6, 177, 918 ; Fll
5,650, 597, 5 35 [E &R ik B F A5 R :12/292, 406, BTk A FFEE T 51 FHIE AR
3o FEIXPlE SR b PR 170 A/ sl T 2 ] A SRR R o 9, ] 13 AR
5 B S A9 7 49 L A B BRI 2 R A A 5 R R T R R . B 13 R R R B R A
1302, HAERELE ST 6] 7451 o] ok LCD 55 85 1~ sl A P AR Bon 8y o FHDB22IZ IR 1304 K4 i
TR 1302 RN A 1306 b R 13 B sl s iR o & BRI AR
TR PET #1308, 52 AR A 1310 5i4%54 1312, 1% PET # A 1308 5 AT iA 3
IBFLNE 1306 [ FRMAHRE . 7EFTIA PET 7 1308 FE1 ik @74 1302 5T A 3 35 76
FEJE 1306 ()2 L 5 5] BTid PET 8 5 1308 8T L] 7> BISRAEE — 558 A7 B3k
7 1314 5 1316, ABEIEER)Z 1314 5 1316 F—A s A a] g an ey 1/ sigotih
Z 2 o PTAITETIA PET 5 B SR SE 102 WA PET iy 28 B g A HAE KA B
R R PIA e b R U, SR A S/ BB s N wT A PET i, A 248
JCREAA L HALAS B o

[0092] S T-ZRARLT I 13 A o (49 00 4 STt A51) ) S ot 49 0 () A SR 2R 1K 2 7N T4 500 Rk
/ V5 I L REL AR AT AR 2 1, FF BN T A B EE Z, /T4 300 BRAG /177 193 Fr
HL B LI T o

[0093] NV H] BEAFAE SR AF 1302 Hl H AT A 1) ITO WA — Ak ® T— DA S a2 =
. B, 24 B R4y 1302 25 LCD Wynds i, A S8 5E 12 v FAE R A ul ot i B B
AR/ BPTIE TRT K BB AR, YR, BB A SBAENERRTH T
HRHEM TFTs Wit SiiliE. RTEE TR / B P AR SR 25 BT SR AU R .
[0094] fSSMAFER AT TN SRS / B4 REZ REM / BRI, thehii
AHERT /i T BRI R . B 14 R PR R s R s TR R S H
2 / SRR IR AR KRR . 7558 S1401 P, fEATE R R IR A BEERE
FER] BRI S1403 Hh, 7547 SIS FE A 2 LT3R AHRIZE . 7E0 08 S1405 H, dE e
bRl B R A SBEGEEN R PR EOL MR E R B R sl E Sk . 7R, BT RORIY
R TT ST, AR E R TR SRR . PR e s b, FlE I RS TR/ S E T
ALFE AT Z . I, W B RTIR, A A B SRBEAT, Bl AT 2. B R AR/ S
FREFER PR ZI , T AR 2 T . B, v A EER R T R A S X k. 78
A BR S1403 H OB AL R anmT 8 e iR s T ik o AR TR K 5 — ANk i 2
B S1407 o, B rd BRI 2 . W, ol 5 A 8 G B LB B A UV AR . FE—
MEZ T HIRR P B, W b (A B 267 i IR TE B 4, W) 3 o SR 28
1) P 2 m] Ak e B 30 [R) Bl 2% 7 i b, B st AT A @ BRI g an b Pk (1) 1 £
HAR) o

[0095]  EELAR O (1) 5 48 S5t 9] 75 1) ik 21 # BRR B T A SR IR BRIV 2, (HL 2 48 S5t 151
ANV AT AN SR BT A SRR E I SRR . FEARR, — BT A A B A R . SR
1M, A A IE M AL 1 s, M A6 ad R B S DX Ian] 3 L
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[0096] & 15 AR LSl H T S AR / SHEBLE AR AER. W
Kl 15 B, B B R BRAE B P, Wl B A A S50 10 S R . JGPRHAM R DL i B 2
it FH 1 DU OR300 A7 880G 35 10 2 BT 75 38 20, (B AT IR A 2806 25 1) = 1) At 358 0 475 2% B3 AE

FHR/ FEE T,

[0097]  AN[FEIZRHI S UTAIE 2], T R o AT R .

[0098]

mZzEE | A | BE W Rho SHR TR

i (Qcm) (1/Qcm) (cm’/V s)
A 25 8 1. 03E-04 970000 120, 000
B 20 0 5. 24E-03 1010000 143000
C 10 §) 5. 94E-02 1600000 150000
D 5 0 1. 48E-02 1500000 160000

[0099] S m] P A2 PA] — L8 Jot PR LAIX AR / st Ty U Sl A s8I ml Lk 4, i
ZRIRKREE EAAEWI . AL, f2 0t “Joae” REZn By, H EESA . KR
(CRIESEEI DA ESE S S5 R e i D G L I P N i b SN A b B N
W (Bilhn, LCD R 7R/ BiAh ) Bosdndidh R & KA /R / E . 1K)
AR BEARKTIZ L7 i p B WL SRA R 55K o 50 4, fE L AR LA AR b A SR 1 J= T AR
B 170,

[0100]  EARIEAL CLHEIR KL SO B < B S/ 254, a0 B B, AR BB 1 A& B
THIRIZ (TCCs) , Pl TTO AL EESE, A8 HIAT SeAf 25 10 3 FUJZ A2 W] BER

[0101]  ASSCHTAE A AT “ A+ 17 Hy e SCHE” JeSRALH I B 3 AT U W] S AN AP 8 D4y 7
I ERA AR . it U, RUEAEILRAT — s TR, 58— R R O £8
R B AR RS

[0102] BRI (KA B2 5% T 2 TR0 A B S Y S D Ay S5 it 7y X, {ELRY, Wl PR A
I A JRi R T I 48 e R S it 77 2, AELAR S, 55 03 o B A58 A P BRSUR) SE2 S ) 0 FT B R o
A IR S S A S R Y T
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