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I, —Avatah A, ZAEm b BATE. A@ARLPHTRE S K DZ A
0 BIRAT IR, Z BRI IRE 5 H G.4E:

HAESER A R EFREF —FF ZRLRELNGF —FF 2E,

Fedh 7 6T Ao I Z 10 A R dh B 6 R e AR X

F— Ao TIEZ A UFEIX;

mh REFE ZEZ B GHR, ERXFPEEEY - ANEBEER; R

an A T Foff —EZ A AR, L EA FBL4.

2. SR A)ER 1 Frikestdh i, HAFEAET, SUEATRE S AT T
Frah B oG @At AR, X oS ®m/E PALT I E f R @],

3. oM ANBK | FridegsEd R, R EET, ARGEEAEERAGA
TR & Aok d 29 Spum 229 40um $95E B A .

4. B A EK 3 ik egrtah h, EAFIEAT, BRGREHIEHGA
4 A A E B A T30 2 30um.

5. R ANEZR | Frikegrtan b, AT, F—FF LRI
MRERZ Y 1x10°cm™.

6. WARFNEK | Frideystdh h, HFELAT, F—FF M2 HHY
s R A 6 FURATIRE ZE U ¢ 1x10%m”.

7. deB A ER 1 FTidehsEd h, R EAET, MARRBENREGET
fhA N —Fef X IR F,

8. B ANERK 1Rty R, LAFELET, TOFESNEAERBER,
LA B R AL MEfE EZEGFRA, FERXERE RS,
5 ROIERIRATIRE A 04k ah b ¥ 6940 F X AR TR B KAk, ZE BT
B

9. 4o A BRI Frikehsedh i, EHEAET, ZOFESNEEHER,
AR BERELR OSSR GHRA, BLEHAEREEHS,

10. 4R A|BK | prifehsedh i, HHFEET, URBREAHRKAIL
MR ZE VG —Fa 5 T4 00 3 3 BUR AT IR L — /N E AR,

[1. —H#sf k., ZaAaaHhEHANE. KROAZRLFHTEE/KEOZ
18] 69 FURAT IR A, 1% BUEAT IR H 6L4E:

SR ESES A G TRE AR F —Fo f TR AL F —Fo f IE;
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JEah A 69 TR & Ao 5 —4E Z R A B dh R0 R E Ae B ZaE Z R A A X

H—Fof TIEZ R UIER; AR

FANAERAMEBER, ZARRBERAMA MO EZIEOEFREA,
FEAXRAERBEFH, HROIERRNRESA IR A T AOARE XA TE
BREARL, ZEABFARY .

12. oA K 11 Frikegeddah f, HAFAEE T, SURATRE S A AAXT
FrEah b 69 ¥ S @FAR, EPOEmEFETRE KD,

13. AR AR 11 Pridehrtdh b, HAFEAT, FRGREEIERAR
R TR & Fe R B 29 Sum 249 40um 95 B A .

14. SR A ER 13 ik ehatdh i, H4EAT, HRGIEEAHIEsS
A & P OB # TR 2 30um.

15. deB A &R 11 Aridagsedn h, FEAET, F—F5 LR
RAMTREAZ Y Y 1x10°em™.

16. oA 2R 11 Fridegstdh i, HBEAET, F—FF M2 He
M5 R A 6 EIEATIRE R Z Y 4 1x10°em™.

17. 3B A EK 11 Frikedsedh b, H4FEET, SARRBIENREGE
FTaARE—Fof MG URR P,

18. #oARA|ZK 11 Arikegsedi b, AT, b A NEFF —EZ
B e A R AR P REH EABLLLE.

19. 4eAXH|E K 11 Fridehstdh i, HAFIEA T, WK A 6RIKEIE
MREEVIE —Foff DIFL AR ZJHRENTRE D —NMHEA.

20, —FrEESG A, EHAEGAEATRE. KROARLFHTNE S KB
8] ¢4 FURAT R A, % RURATIRAE oA L3

SrRVESESD B TR @ Fe R0 H —Fe i ST IR AL F —Fo 5 D

e dh A TR & Ao —4EZ B VA B dh A 09 R Fo 8 2 R 695 X

F—Fof ZIEZ A UIAR; A

SRR B R, ZkEEBE R AR N@Ffe 50 H KA,
HRA kARG B T,

21, 4R A K 20 Fridadsidh h . HA4EAEA T, FURATRE 5 A AAAT
Fardh b6y P @Ak, ZF o ®mE P AL T IS Aok E 0,

22. 4ol A E R 20 Frikdhakdh A, HAFAEE T, HR6IKE LB
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R AT Fe R 00 29 Spum £ 29 40pm 4950 B A .

23, JoR AR 22 Frik s, HAFIEA T, B R4RE AHIEA G
RGP ASECE) 69 TRER 2 30um.

24. JodlF|E R 20 Fridd9rkan h, RRFIEE T, F—Fof LN A
RATRERE V4 1x10°cm™,

25. doB A RR 20 kst , AMEAT, F—Ff 22 Ee
WA R A0 BURATIRE R E V45 1x10%m™.

26. oA F|E R 20 ARk dgskdh bl HAFAEE T, SRR AL
Fanh W& —Foh IEZRGUBERF,

27. doB A K 20 Frifehrtdh h, HAAFMEET, A TREME %X
8] 64 4 R AR REA B Ak,

28. doAR A& K 20 PRk dgekah b, HAFIEAE T, WURER A6 RIKAIE
MR E VI H —Fo 5 A 658 & FURAT IR N — 3 F 4R

29. —HrHlEsEdh B 9 H ik, G35

AEARBRSYARAT HEL 1100CHF24 1150 CZ 18 st B4 0 & A=k &
W EEdh AT PR B K T, AR AT SR A Ak TE 2| & E 6
WAL F SR H, BARREY CIEAEG A QTG FRE LEA 45
AN ) AR Fo LA 8] A EANB L AR, ZHBE T SEBEE AN
AP A RRMAKREE, EHETORESH G35

SAAESER R AREFREF —FF AT RELGE —FF 2%,

A b A TR & A R A R i R Fe TR ) 6 B R A
TR A R, SLIREAR TG FOR B, AR

$—Fof ZMEZ A UER,

30. 4eARF|)ERK 20 FTiE g ik, H4F e T, i REB KT ZEH
W PR F A NS R TR & 2R & 69 EALIRE A, 221ﬁﬁAﬁbﬁ

SR ESEdh B 6 TRE Fe R & —Fo f Z TR IR BEA G F —F F 0%

A ah A TR An 5 —bE (8] A Bl B JRE Fo 5 MR A 6 B TR A
R R IR, SRR T FORE, A&

—Fofh b Z A MR,

3. JoARA| &R 29 ARk ey 7k, HAFIEA T, L adextstay h #i7/E
4 AL IR AT AN AR TR & B R 69 BUE TR A e TR, X RURATIR
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JE A L iE
SR ESEdh A 69T & Fe R 8§ — A0 TR IR I AL 6 B —Fo B g
fa B TR E Ao h —EZ A ARG A YR E A S EZ A H R, AR
H—Fufh MEZ R UE R,

32. de AR F| B K 29 Pk 64 77 ik, LA AR T, AR RS Y L HERA(NH,)
Fo T AU(Ar).

33. de R AR 30 ATk e 77 ik, A4 AR A T, AR RA Y €45 R A(NH,)
Fa FA(AT).

34, SR A|EK 29 Frid ey ik, HAFIEA T, dATHREKRBRK T L4
FROIEANE V2 10C/A o1k ik A dh A . |

35. JeARF|E R 29 PRk e ik, HAFMEAT, SATHRERABRK T L H
FIRAL 1120 CH# 4T,

36. 4R H|FK 29 Arik ey oy ik, H4FMEAE T, dEATHREMBR TL 4
WIRRBITE V4 5 A,

37. JwARA)ZK 29 Arid ey ik, AAFAEA T, dATHRREBRBERK T L6
F IR Q35 VA 4 50°C/AY) 6 ik FPeik Ao ik 4h

38. 4o A\ E R 31 Bk ey ik, HAFMEA T, xtad A HATE S HA
19 ¢4 5 B A 49 800°C Ao 44 1000°C 2 [ #4744 4 B A= 20 BFZJE],

39. 4o A EK 29 ATk ey ik, HAFAEA T, @ATHRIE BB KPR
BEESAS R LTI R TR P HAT,

40. Hod A E R 29 Frik ey F ik, HAFAEET, PATTRZA:

ARIE — A4 R d5 ik B A AR P A e AR PRI Y, £iZ
BESIE, AL R RS AR E R RFA L, {28
BARAE AL B R 4G T AT VAT ks vA R

BARE) L0 A ARSI &AL A .

41. oA E R 29 Frik e F ik, HAFIELET, PATT AT

ﬁ%*&%kﬁi?\ﬁﬁﬁﬁmﬁﬁﬁmﬁ%ﬂ&¢&h , %R
T A A B ARTS, 2R F AR RERATALHE K, A

BERG) Edn R AEAR v & FEdl A .

42, oM R E K 29 PRk e ik, HAFAELE T, PUATHIERZAT:

HAB — 4R 4R 401k B A G AAR NI R P Mgt dkaE P R 4T, £iZ
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iR B A P, AEAT A9 3R 45k B R O% Ak Az H) AR NS Ak 8] B B SR e 1
T BRSO HEAN AR LR, ARk

126 Loy B sde A4 & atdh A .

43. —Fr gt ah B 69 ik, 5

R Fe R AARRA Y AR T 3T B A TR @ Fo &k @ 69 A a0 b #E AT #
BRKIZL, ARHEF KD TG B REGHALT SRELSH,
BB SCEEGEHAABABRTHARENAEARGSE, ZHEFT SREAS
A 8,45

SAEFE M A TR E R E F —Fo F TR EL GG F —Fa i 24

FEdh b TRE Fo B —MEZ 18 A B odh bR Ao T A 6 B TR A%
PR A XK, HIREARTERRE; AR

H—Fof X A HUFEX,

44. oA A\ F K 43 ATk 605 ik, HAFAEAT, #ATRERBRK LM
TRE T AN HA TRB I RE G TIRESTH, ZTALRENSH 035

SR ASE A QTR EFREF —Ff AR REL NG F —FF IE;

Fdh B TRE Fe F —EZ 8 VAR dh KR E Ao B A 6 B TR B AL
R R 3K, HIREAKTERRE, AR

#—Fof EZ B UEK.

45. SRR AR 43 PTid 6y ik, BAFIEA T, L @&t abah b #AT/E
4 AL I VATS A AN dh B TR B R G EURAT IR E A e IR, 1% FURATIR
JEL5 A 45

SR EIES A TR EF R E —Ff T RELGE —FF 24,

g F TR & An 5 —MEZ A AR b A A9 RE A H X B AR, A

H—Fah TIEZ AWK,

46. 4o AR 43 Frideh H ik, BAFAEE T, dtATHRERABRK T ZE 4
SIREOIEUE V4 10C/AV )ik Fbeik A 4040 A .

47. deB AR 43 ik ey ok, BAFAEAET, SATRERBRK LN
B IR #9 1120°CH#EAT,

48. o R A E R 43 ik e ik, BAFARA T, SATRZERBRK T
WIRUEATE 9 54,

49. oAl A\ EK 43 Frik ey ik, E4FEA T, #ATHREKRER LY
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BB G35V 50°C/AV a1k Sk udh Gh A

50. FeoA Al E K 45 ARk ey ik, RAFAEAE T, xPaRdy b HEATE SR AL
32 ¢4 B AL #4 800°C A%y 1000°C X [E BE4T#H 4 ) Bt Fa 20 /N BEZ 19,

51. JeARF| 8K 43 ATk eg ik, HRAFAEA T, BREMRB R AR A H
R L6 HR TR H#HAT,

52. o A|BR 43 BTk ek, EAAEAT, PATHRZAT

AR — AR R R R A AN AR P Ao aka PR FE, AR
BESHE, AR IEE R GUER ARG mIFA L, (28
BARAAE TAL B R BRIF AT b, AR

fiRe) Loy B sbr v b AR B .

53. doRA)ER 43 BTk ey ik, EAMAEAT, PATHRZA:

ARAE — ARG IR LR B AR P A 6 ks mézﬁi‘? R®iid, Zik
Fo A A B ARG, 2R T AR R H R A AL B K

ERE L adde vl &rEdh i .

54. 4o A|E K 43 BTk ek, E4FEAET, PATHRZA:

ARIE— R ERE ST REMAMR P AT RIS, A

B ESAY, HARMRERE R FHAME TR RAE R R IR E R
T ARG EANLZ LR R AR

BA26) Edn i seAe oA H &AL K .

55. —Ar#ld s dh k69 r ik, @4

Q3 SRR AR T F AL 1100°C A4 1200°C X 8 x5 LA T @ Fo 4,
&6 AL A R ATHRIR BRI EE V4 5,

56. deA A1 B R 55 AN FE, EHEET, #FREABRKIZTE
FEL O3 B ARG AT AL 1100°C A=Y 1150°C 8] 3¢ £ A TR Ao & &
by EEdh B BEATHR R MR K T L 2V 5 A,

57. do R B R SS T F iR, HAFEAT, MO DR AT
AR RSL T ATHREMKRBRK D,

58. deA A B R 56 FTiReY Tk, EHEET, RMART A AIKT M
TR R T TR KB KT,

59. oA ) B R 55 Pk, B4R AET, dATREARBRK T
ALY S0C/H ik 24K O RA R AR EE 524 1100CH 4
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60. oAl F|EK 55 ik ey ik, H4FEAF, ST hEMEBER T2
B RAY) S0C/H e 2% QTR RN AR BENY 800CH 5|4
1100°C#=#%5 1150°C X g,

61. oA &R 60 Fridag ik, HAFELET, A SBREZ A EM
QiR F R AR TR,

62. oA &K 61 ATk ey ik, HAFELAT, AR EiE AN A
FAAERTHAREGRLL T HTHREREBER LY,

63. HoMAA|BR 55 ik ey ik, HAFMEAET, #ITHRRABRIEZ

JE R VAE 10°C/A Fath 70°C/AYZ 18] 641k B ¥ 45 R R AR B EMNY

1100°C#=#4 1150°C Z i) F4AK,,
64. JwRARR S5 R GF ik, LAHELAT, #TREABKILEZ

JE LAY 10°C/HFaty 70°CIAYZ 9] ¢hik B 045 R R AR B EMNY

1100CH=#4 1150°C Z 9] FA4% £ #9 800°C.,

65. HwARFI R R 64 Frik ey ik, HMEAET, BRZEREEMEIE
BRRGARATRE.

66. HoiA|EK S5 ATk ey ik, HAFEAT, #ATHREABRKIEE
EEQLIERFEN AT ALY 1120Cx L4 TRE Fo k& 694204 B #47HRE
HBKTEEVHSH,

67. JoARF|ZRK 55 Frid ey ik, HABAEAET, #HATHRERBRKIEE
HAELIERF R AFT ALY 1100CH 4 1150°C 218 2 BA 0 & A& & 49
Frdn b AT RB K T L E V4 5 Fdaty 30 #r2)q),

68. JeAH|ZK 60 ATit 67 ik, HAFAELE T, A iRA AT g #R
K IEZ 0B AT T 4 3%

129 800 C 4 3% U485 A A A AR IRA 4 10 4,

69. —AvHlE S AN EES R 8 F ik, 6!

fe QL IE B AR AT AT TR RN —F 5] s dh A 4L 5]
Prig MR K Aok F L6 IRE 69 R L T APk AL e E N4y — £ 7] sk 5
Rkt AT e AR K T,

70. 2o A|ZK 69 ik ey ik, LA e T, S8 U7k IR K T

QLAEL 29 1100 CHA2Y 1200 CZja) i A —dh K AT RBRK I Z 204
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71. deAxH|E K 69 ATk ey ik, HA4Fiee T, &4 TRiEREBERKT
LEIELL 1100CH 2 1150C A 2f F—dh h HATHRBABRK T L E S 4
5%,

72. e F|E K 69 Frik ¢y ik, HAFMEET, ANEERFAN AT
M B Tt ah b ATl MB KT Z,

73. A ER 72 PRk e 7k, EAEAT, BN EEIF RN
b G AR T R IR R Tt &/ i b AT B K T Z,

74. deRA|EK 71 ik ey ik, BAFAEAET, xFEA G A AT HRIE S
BRI LZATRUY S0C/H thik 244 045 R RN AR REA S 24
1100°C#=%4 1150 C 18],

75. 4o A\ BR 71 BriL ey ik, HAFAEE T, AT G R AT RIR A
1B KT EZAAAY 50°C/A) 6hik BN @48 Bofe E2 0 DS IR E Y 800°C
#5325 1100CH=25 1150°C X 1d],

76. JeARA| 2R 75 BTk eg ik, HAMAEAT, HRIA R AN
AR AT R,

77. 4B FERK 76 Tk ey ik, HAFAEAET, N @E IR AR
PG AR T ARG BAL L Tt A dh b TR BB KT E.

78. 4R A BR 71 ik 65 ik, HMAEAT, A G R #EATRIE K
BKIEZEZU 10C/AFaty 70°C/AZ b #hik B IF Qi BEA RN AR
4R E I 1100°C A= 1150°CZ 18] FK.

79. oA B R 71 BTk e F ik, HAFAEAE T, sTEAS G R EEAT R &
BKIEZE R 10CH Foty 70°C/AYZ A 891k F 45 .38 B A B8 AR
0918 A 1100°CH=2Y 1150 C 8 1K E %9 800TC,

80. JoAF|EK 79 Frikeh ik, EHMELET, HEXEAKIMMEIE
AF B AAT R

81. 4B A &K 69 Tkt ik, HAFMEAET, ESETHREABRKT
7 045 ik AR K e R E A st AR dh ik L B ATIRIR KB K E Y 6 MA
W Fo B A s DR AR R iR R K E

82. —AF A F A K a4t by Czochralski 42 dhik &, 45

he I E K
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AnCE 7o P A Bk Rk AR 6% 3 37

A g0 R IR M R A R AT SR 69 4T o Sk B

AR E o N IR IR A A B

MAE T RNORERERY L, P £ OIBRS B 6N Fosh A5G
PR, UAREEANFoINRG R B8 ATy ETRARERY £,
WB AP BTN A AP B R B SN R B R G) L 4, TR Bk Y
B OLIERN RGP EERL N RERY LRI ARYERET
WA F —30 4, VARSI AP B8 WL 6 ISP BBk 3 £ RE &) A BB
R AP B REE) TIALY H 2304 AR

AL IR N 0 B B AP B L AE B,

83. HoA A& K 82 ATiA 49 Czochralski 42 dhi% &, HAFIELTF, TRH
B 37 B R R AMAEA.

84. 4oAx A& K 82 Pk 49 Czochralski JZdhik &, E4FEAET, B 0IE
MG AF Sk L Z R 6 AR £,

85. 4o A& K 84 FTik 4 Czochralski 42dhi% &, H4F/EL T, AHE
FR AP B Ao I A Z L QISR AR5 0 a4 04 SR HUIR.

86. HoAx A& K 85 Pk ¢4 Czochralski 32 dhik &, EHFELET, Mk
F L AR E RN AT K B ARMIR R ALl AR Rk AR A KR Bl AR S ah A2
42, ZAERARKRRAEL, FEHBRRAERRER - BRkAERT,; HAARY
EHRNFIRFRY ERGRE. RERY ETRE —RF 3464
B, BRENAGRPEZZNNIES. MRS AARF £ Z R HIE
B, BaRAL N RFGRS LB NIESR, UERRARRBROEEFHE S
— AR, AR AR A T P e AR VL 2V 4 1.4°K/min
61k B ANEEAT — M ERAE S 69 IR A B AR M TR IR,

87. 4oA A &K 82 Ffik 49 Czochralski 42 dhik &, HAFMEL T, Sk
AP By B AR F AR AR

88. 4oAlA)EK 82 Ffif 49 Czochralski 41aniX &, H4F4EE T, sh A5
W AP B M UL 64 MO IR R AP B AR 6 N R R AP BB ) T AR A6 B 3Ry
TR da AP B . RSN A AP B8 B AR R AP B R A9 AR AL AW
=

89. —#F il T A K dhst4e Y Crochralski 41ahiX &, L35:
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Ao ARCE Fo N B Bk A 64 3 3R

Ao E Fo R 3R B LT R VA S R AT ah 69 AT 4R ok B

A iCE F ) IR G830 3R 04 Ao R 5

MMEENOIHERRERPE, ZFE QMG B A Foslh R GF#k
ERE, VABGEEN ARG R A BB B BT R B B
HB B A BTN A G AP B8 3|9 R P B4 &) L%, RRBRY
RN IR R BB SN AR AR BB 6 T4, ARG BT
PSRRI ERSRERY EROARL EIED T, AR

FAE IR N 64 R R B LA,

90. 4ot A &K 89 BTk #Y Czochralski ¥ ahik &, HAFMEA T, FH K
B AP £ AR AHAA.

91. 4eiH| K 89 Frik 4y Czochralski 32441k &, H4Fie T, L L&
B 5 AT dh Sk B Z A 64 F

92. 4ot F) &R 91 BTk &Y Czochralski 32 dnik &, HAFMEE T, ERGF
AP B A H A Z A E QLIS IR AR IR AL b 0 AR AR 0 I B RAR

93. HeAxF| &K 92 A& 49 Czochralski 2 ahix &, HAFAEAL T, d2dhiR
BT M RIS R AR AR, ARk A KR B AR £ dh et
bz, maARAERRBAET, FEEET RER - BiaRa, RERY
BN At AR R ERNGKE . BAERY BTNl R M4 A, 0641
i, AN RERFEEZRMIES. MRS A G B8 63E
B O E AN RERPEBZAGES, ARMERMGEEFHE Y
— AR RAE, R AR AT AT ey IRER VA E Y % 1.4 K/min
b ik BONFRAR — R RRAE R0 04 IR JE A H0 B BEAT G TR .

94, oA F)EK 89 Ffik 49 Czochralski 3zdhik &, H4F4EE T, A Sk
AP B d B K E AR A
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Bk AR K, BE B A AR A FIESEE
FARAR IR

RERF R FHEFEREER, LR P Rzl Erk, vA
B A bl e sk o dh K

HZHA

VE A ) & AR B AL S AR a4 S B A28 iEARARZH  Czochralski(CZ)
BA (AEHFAR) R AERBARALE KRB AR, £ Al A .
24k, FHik. AFH— R 7B BT T mie T B . RE CZ K,
B AT AR NS RREE Y, @) Bdr, TREMRARIZEARER
A RKAREdhdT, B AL EMIRA, FREFLERFTE, ¥ —HE
B EHEMOEEET, BEASE, AFLXD—FALRE, ZRE—
B AR E TAYT RN ERERREEY RN EFRITEAKAT. &
RAERKEIRFTENREFTORGREXTFFAREMHE TR GELER
BETHEAY EEME., MERKAIERREET A KA, LPeaR
fR ARk K, sk, RAEAIehstiE T iode,

FRAABEI ARG A . A PREGERALES S AT P E KRR
M. BAHRER T EUTHEY B UL A AR B4 4 ¢4 7 M, 5 B/
FH AR EWHATR AR AR., Adm, wREMNESHARREIN (FPIRR) &
W, MEATST VARIR S5 A0 T s 2084 2 B 22 F . 3K AN PIT VE RV AR A R
A A

B | RAEGE R B F FIRMOS) s R ¢93ALAE ., ARE 1, 44
RABmEAFEMAETAER P, A TRMEM 18 H4K 10 £4
YR AR A % 2 16 VT el R &, %A 8 AL T AR B 69 AR AEAT A,
10 49 R @MU ILaRME 12 Aolht X 14 ZEeHBRRE L, o, 1A
MOSFET #4454 54 &4 Fl 37 4% 1 7T 68 4K,

12



02106772. 4 oW P E2/29m

10

15

20

25

30

FHI, FRAEMARE 10a FaEUREATTALE RO R, FHTHEHA
AR INAL, FURATIE LB LR IE A, NIRRT REESS S IR B
#lE AR PFERRANGE BT RN, TR, SAERTHOERASH, LY
P SRR AL 6 BUEAT R GEIE Ao, AFRREENRZ. A, WwREGRE
RE, MEBCRATTERARAEKRR T & A, 125K AL A T A6 RS 7T Aedk A
FGEE., TR, EE2ELEPNIALEGARRFTHRENE.

RS GBRAE KRR A TLHRFORA T, RENMSHEENG
A ¥, ATRCATAN ) R @ 2 (FM ) &A@, %, # X (Denuded Zone)(DZ)10b
MY HEAMNR@B|REIRE, ZREA D-80 (Z42H ). 124, R
EAFa 8O, R, B %FEREGMATALERA RBWE T4
FURM, ZERATT AL S R R.

TR, ATHRMARREF AR IRLFodh b R M L2 % DZ
R, BH &EGREH A T AR A F Ao oK -F 208 2 2R A A oA KT
) AL IR, ERREMATALERAGRERN L, ZREHWZAER TR
F(ppma) 13 WX X eGARIEFRE. Rim, EARFEBSE DZ, XARHA
DZ T vA 3% Z AR 3 T 18] I RAG Sh 1 8K, B L X AP AE G R AL Z 0 5
Kb AP, EADKATREIEEGEAN TR T ORRTRESHTATT
A 2.

K, Ko AT HIN 5 R AL IR 49 A R R AR S 69 45 1
Blhe, FEHHK P TEEAAHRAE, b, PR ARLWI, b, £
WM T, ERRPHEEATHRGEET Y, EAbRK(Fe), TAB
WESE I L mBERE|DZ A, BIFHERGFTEMTUEARLR,

B 3 AL —AE%H ke an B 69 E I 64 BUEATIRE S
Fhh KA, ZHEEEBRFFFE 5401,669 FTa9E 1A FHRUAA, EAK
o, B 3 &K et Fdh R IRE G RURATRES A, XKk B AR T AT
R PR MR K T, R 2T EENRALE, K, whER 3 P
TTVAE B O ARAE, Sh B A @M L 4) DZ AR R P R4S 60 BUEAT AR R el itk
457 ik R AT
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ARE NG F B & T —Av ek dh A, ik dh A A 5T A AE MR IR L 69
R Z A E oA, Bk, AT A AR F AR B4 694 1B X 69 TR & 3
AEdh RO R E 0 BURATIR B A L3E 5 A ESE S R TR & An k@) 55 — A 5
SRR ERGE —Fo %, Wit FRDZ)EELERAGREFE—
Ve Z RIVAR S R 0 R E A M2, RRARESHREES —Fof 2
ZEERAUFER, ZEXFET 6k KK,

F, ERZAEHRGIT, A REOFS EZRAHFRELTE
BV NBHEER, R, MATGRE S HERAELTEH
AL R, BRI EHRG T, Edh A LAER R T 4ES AN xAE1@E (ST
R, ZAREMAMEAFH 20, BAREA STI F4. R FEE
BlF, FRMRESHF OIS —Fofh 5, ARPE—HF IFREGY
FAX, 4o EATE, 34 STI R &L4E/8dh A TRE Ao 4R STI K 495 —iF 1)
ERT, 5R 2 PHREMEH STI R ehstdh h Fe948FE STI R
Ak, iZ STI R L3645V 69 STI /B A,

BERE R — & KRG T, FURATRESFARST T rEdh A o) F @t
B, ZPs@mEFPETHRaGAERBZE. T2, #li, F—FF _HEX
AT AR 6. Rim, ERLC RO T, Z5HEH LI, EF6]4oxT
F—Fo DT A RAR IR E. i, EARLRAY—R LT, FR
REEBALAVEANARTY Sum 24 40um 95EE R, EFFFHRE
B REHRERBEE., EALANLCERG T, F—Fof 2054
FORMIREZE Y R 1x100em”, BH —Fofh M2 06K E A &) FIEATK
FEEV 24 1x10%m?. ALT EAL T, WBERAGRIKERATKRAEE Y
b5 —Fo B D0 69 R 3 FURATIR IR — N E AR

AR KL T St ah st dh A QIR MR P S ZdznHm, )
Yo A%, F P LI BRI T A e ERTA G FURATIRE A, B
RN H OIELSHN e A AEFe i B F— Ao ZRIRELGF —FF
M s, ESATMEAE ARG R RE S EZ R, B
ARG BRI, ETRAIRFART AR DZ 6916 R, EALRE S
B —Foffh MEZ @A UBR, £ EEG T, bk KREAFH FZ
AR RAL Y QIEE VY —ANFHR, 22 & 44 H NG FoFH 508 69 4
RALPROARSa4., L CREHT, 24 STI ReLiE£ah @
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Fo b —db Z @169 R A, S R Q46 e L ATIE 60 FUE AT AL 6 sk ah
B AR 4G STI AR B 4584 ST A5, T v 3R AFat AR 2 3kt AR e
S

ARIE AR K BA8G F ik E A, EARRRSMASAT FAEL 1100CH 4
1200°C Z 18] 34 2% &4 B #E 4T B ik 1B K (RTA), AT RBAZ T &, ZAKRSE
M) 6,35 5k S B TR & Ao R B £ BB AT E N ) AR Ao LA 1) IR AR R
NI F AR, EHHETPCEEEARBEIRTHEARRMAKRLE, &
FFINEh K TR E B R & 6T AL TS IR E A 4 RSB B TR e R @ 5 — A
B oM FRELOIEE —Fof &, b, EddATREFF —EZBAR
o B R EFH D2 8], MR P SRERFTEIRE, SLREKTH R DZ
HIERRE., BE, MHETOQREF—Fofh EZEAAFURBRK, ZEK
st AL an bOEIIR IR . ST A SRAF AT AR SR AR 2T AR A

BARK R RT 20T, £ EIEEA(NH,)F 2A(AD S AR R
AP g B #4T RTA, WAF ARG S AR F1EH SR AR
BEoAZ T S, 1E1FA G A TR@E B R E AL T S IRE S H T A 4o EATIE
Wy—HE., EARZHWLE E#HF, RTA A% 1100CHe 1150 C 8 #47.
FEARKPHET EHH P, RTA L2 1120CHREBIT. EHECEKEMT,
RTA #4TE V4 54, EEC E-HP, RTABTUALGEL 50CHRER
% e L3 R A BAM RS AT,

HdB R K B 6B — e ik 44, Abdh AR LA AR AFAAN A
A H AL 1100°CH=2y 1200 CZ i8] £ LA T & Ak & 69 #4240 i L AT RTA
2y 5 #hb i dlik . EHT E£5445)F, RTA £% 1100CH 4 1150 C 18 #4T,
EAKPHLT BT, RTA £ 1120C 84T, ALEE#EA T, £
47 RTA Z77, BAMMAA T ER, BT A# 7m0 s 2 A5 F 421K
FHAREGE, soh, ARTE®G) T, £BAT RTA AT, AL
#4547 50°C 4418 JE M) 4o 9 800°CH 5 %] %9 1100C 54 1150°C2 18, 7 4),
Fi#H4TT RTA 28, AT Al it #9540 10C A 2944 70°C Z 18 o i JZ )
Jol&1% B 49 800°C, AT FiaplF, EEMMRE, TARITRER
A

AAE A K B0 € ik E e, it 48 R A ARG AT
&F—BET, £ RTA £F £ — 7 5|5k dh A L 44T RTA f#liE % 4t
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ah A, %L LA G RTA £ L69iZ 2 205880 A FH4&, RTA TTWAE
LR AT A T AT, EHE EAB P, VARG A bEE4y RTA
EHHEATEEmIRELA L MNAREA.

RIS C T B FEAF], AT ULE RTA ZE#4T, vAZ A AL A TR
& B K& 6 SRR E A, ZHROUIESHESA REREDSE —FF
SRR F—Faf 2, AT EFE 2 ARG A KRBT
ZIEZ A6 DZ, ARG —Fa i A0 s X, T VA EARAT AR S 3E xR
84 A i 4R,

BARK A ILC FaB) T, 2 HRIE KK FHH) 6 RTA TE 05
T VAR BEAR )it R ARARARIEARAR IR 51k B W KA R 4P A 04 45 Ak AR
i, £, SRR RIS, UEFLEN ARG R, B
BAK, VAR IE A TR E R GH AR, FB ik T A e AR,

FEARL R ELE Fb P, 2HARERLA LHp69 RTA T8 655
AT AR BAR FliE, EARRARIB AR R B AR P F gk aket b
oy, £, ARORPEEERS G, SREIHRARARGHEALTE
AR ENARTCE A R T A K.

ARFEALA I E FkP), T4 K2 L4424 Czochralski 35 dhiX 4
QIR E R, MAFT AR FTEBBAMAEGMIR, AT ENHRML
FA VA J AT ah 69 4T dh k B A B An I E £ R KGR e B, R A E
TRREARBOARRY L, ZFECEBLS BRI ERP B8,
VAB 33 W) Ao 9| 2 B R AP £ R 4 BB AP BT e R AP B R, BB
BTN MR F Y B8 B SN A B R B G L4, MR B AR
RGP BB R SN R AP BB T4, MR F R EL AL P A
Bk dp BRE S MBI BRI QiE T, AMRA, LA LE
MR AP £

RAB I E Eht], RARY EROIEN AR BB E 0,
LA R MR B 3P B RBE G SN R AP B RS T4, AR £ RS A
FEIN A BB B AW LA F A g, LR IR £ A6 1 AR
AP £ RE G T A4,

HRAE A K B 66189 Czochralski 4% ahiX &-iF 4545 5h Sk B R A 42
d, AR RRAEA KA BRI AE L dh R4, IZAER S E b o SihFRindhA K
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A ALY, I b ke AR AR A B4R — KaAkAE S @, A BRI A ) N Ao AR
BAP BB RE., RBRYPEMAS —RAFH 3o e ist . s b A A
B BREZ A 3ER . MRS A BRI GIES . Bk A
MBI ERZ R OZES, ARBRBBMRGIZEF O E Y — AR, %
1FARAR AL AR AT P S4B A VA £ ) 1.4°K/min #9i% F 4R -
RREESN @R E AR BT RE.

Wt B L8R

B 1 Z3NE, B RAELEM A KT WL OESE R F T8
(MOS) s 4 25 4,

B 2 WA G d A 0 EURHTIRE A 69 LK B

B 3 2L B —AE g dh B & BURAT IR 4 An b vh 4R A

B4 27 TARIERL A AESR R R REASH;

B 5 RARIE AL A 364 64 ik MR8 K (RTA) L2 69 8 A B ;

B 6 2FAERAN)ARTHATE 5 FT769 RTA TZJ/E, 4B FTahh
B EARTG IR TS

A 7E2FERRANAATHITE S Frwé) RTA TZ/E, AT ahA
R BTG IR B

B8 R FERAM)AATHITA S Fi7¢) RTA 25, AA* Tk
R SR TG IR EF;

HoR+wTHAS# RTA TG T LiE N, Ade Ar Ab) AR RS
6 BFF IR P ) TAL IR

A 10 7 7T AARIERLR FE#EH69 RTA L2/G, @S5 RAEHR
13 6h483F F /& RTA 1242 F A7 8 64 ZURFY £ 089 BT IR 4 A s

B 11 208 s dh B £ & ML SR AL 4L Z AT (COP)RLE 5 49 RTA /£ Ar

FAUR 0 AT d0 AR 64 i 4R

B 12 22T RS HGRE, Ea A £ Ny, AR T HATIRIE
AK I L) RTA T E2 AT B SR I8,

B 13 AR THhHE BN ST L, Zan A £ Ar LA T HATIRE
KK EH#H A RTA L4207 B4 ha 3,
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A 14 RETdh BN GHGB A, Zah AL Hy AR T HHATARE
REBFE#0)69 RTA TEE2 R T EH a3,

B 1S AETah A FUEM ARG K, oA £ Nyfo Ar AR T #AT
ARIE AL PR E G169 RTA T LB 2N T /4 a3,

B 16 LR Tan A BEASFGRE, ZHH L N, Fo H, LAA T 347
HABER KO L4669 RTA LEEZH T B4 AL I,

B 17 REFFHRAEMHA ROMIELY DZ HEEHBE, ZamAE N,
AARTHITARIBERL A LAY RTA TLERH TS AL,

B 18 RETHRLMA RTMILG DZ ¢9EEHRBE, ZSA £ Ar
AT HEATARIE KK B 25665109 RTA L8 B2 T & 4 AL 32,

B 19 REFHARLDHE RBOMLL DZ ¢FEEGBE, #&HFEE H,
AT HATARIE KL Y L4649 RTA TELELH T B4 A 1E:

B 20 RETHARMALMH LB DZ 69REGRY, Za B E N,
Afe Ar AAST HATHRIE R L A T4B169 RTA TEE 250 T B4 a1,

B 21 REFH AL HE RAOHILL DZ REMBE, Z&HALE N,
Ao Hy AR T #ATRIE AL A 460169 RTA TEE2 5 T /B R 3%,

B 2ARETRAKRSEH COPHKRMB A, B 2B EFT AN, DA
FP R ATARIE KK BA 246049 RTA TE 5 L2 E i COP ¢h K,

B 23A RRTRAKRSH COP HKRMB R, B 23BETT LN, &Fe
Ar AAST BATARIE KK 90 F 3640064 RTA TEJE LA KT 4 COP Kk,

B 24A 22T RAKRSE COP KRB R, B 24B 277 £ N, A Fe
Hy LRSS P B ATARIE KL B 36669 RTA T /6 4 T ¢4 COP 4974k ;

B 25 A FLEAAARIE AR K BA S 6 dh i H & 69 AAZ A

A 26 VLI EAT T ARRT S8R G A Fo V/G b (FR4R 9 4Lk R B AR )
Z_ A 8 K B eA A

B 27 ZBLEA4E % Czochralski(CZ)4zaniXi &40 =& B ;

B 28 R AR+ F ¥ % 09/989,951 5 Fa % 09/320,210 5 49 5 —FP 45 4%
CZ }dhix & +& R,

B 29 £ BLEAARIE AN LB FE a9 CZ 32anik &9 =&

M 30 2RTH 294 CZiadhik &9 23898,

31 A ZTE S 6 RTA Z B 695 4 UL AT R E ST F N, A= Ar A4,

18



02106772. 4 oo P 5E8/29m

10

15

20

25

30

IR0 ik T AL d AL 6

A 32 2 2B 549 RTA Z /5 695 2L FUR AT IR EARXT T Ny Fe Arive- A,
PR iR T T AT B A i 4K

A 33 2 27 A 5 #) RTA X /& 6944 BUR AT IR BANST T HHiRik & R d
A 4K

A 34 & 27 H 5 49 RTA X5 898 4 IR AT IR BEARST F 18 K B fa) T4k do
T ALt W 4%

B 352 270 54 RTA Z /6 ¢ BURAT R EARST TR KB AR
T A8 W 4R

B 36 2 2 ~H 549 RTA X5 6954 FUEAT IR EARST TIHERE £ Tiodm
A W £k

B 37 B AR ILIAARAR A K U 52464 04 b ik AR K 09 BT 0] - BB AT

A 38 BMEGLEAE 37 694RIE R K I F 45 64 Brik MR K& BUEHTEY IR
JEARFME

B 39 B R0 BA ARAE A K BA 5 4649 6 BUIE AT 64 1B K A [ AR S ;

B 40 B MR HLBAARIE AR T 364 64 brik MR K A2 F BRI BAS
R A AL P IR A

B 41 B AR A ARSE AL B 546 45) 0 BUR AT 2T iR ik F A9 R B

B 42 B #2957 BA AR IS A KB 52 36 10) 69 VE A A2 46 FUR B & B 09 SRk Bk 14
(BMD) % & ;

B 43 B R BLIAARIE A K BA 30 69 dh A R E LAY KA 5 Rk KR
K 4B E Z a6 % %

A 44 B AR IAARE A K B b0l 6 B A5 KA S AT AR X &R

B 45 P 235 B AR AR A K BR SLae ] 69 E A iR ik & 0 KAL) IR B KL

A 46A Fo 46B L ARIE KL I E P0G & B RE X - A IUE R

B 47 BRLA TR IR E S, RN L,

B 48A 2 T vAJEARIE A K B L4564 sk dh B P HliE 69 9 R dh KR &
4 64 A Ak 8 AL B

B 48B B AFLEA B 48A 69ARIE R K B KB 69 dh b F FIRAT 80 s

B 49 =& IR AR I FAa0) 6 RAG IR B BN EAS6ES), X
A ILAE4TIL 4 R
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B S0 B AR ARAE R L IR E e 6 R AR E R 5 R B M L BUE AT
RE A G R B M RO IR A 64 5 B 691 Ao 18 2 14 49 %
#;

B 51 ZA%F S bkik AR K £ 4o a4 | AL R

[gﬂﬁﬁ%$i%?ﬁW%&kﬁCthméﬁT B AR

B 537~ T H 52469 CZizanix & ey idtinfragmy.

Rz X

VAT A4 AR B il B AR KB, HP R T AL AL K e,
K, AKPTUAHF S REAHHXEIR, BRE L ZRFLRAMYE
B, EAH, X EEFIBBLAREARANTFZELLT, 6 KA
BARAR A HAFEARALRATCH, EWEFT, EQFEFRIRAT FW
AILTm A K, EEANT P, ARG H BT R4 ey T, 2%
WA, k. RXATRG A BEIRELS —TH “L” B, €T
AEBAEZS —AMH L, RETAA BB, BRI, B—ATfik
1 “HIE EH—AMZ L, RFRRAHEGE. b, AR
BB e A E )L L35 A AN & XA R L5645,

B4 7TEMITTARERL R E-GI4GED K QRIITRELSF., ¥
o 5B 24 3 P bR SRR A F 6 s ah b BUEATIRE A AR L,
FZEH R TRE Ao k@ — R RETCER A AFLESR(DZ), BREHKE
BEHANDZ 5IRRE Z 8 6410 ] B R E, phoh, AxEZ @egiRR b, H
IR Z BRI, 1B BIEANT BVA T A2 3 7T Fe 6B IR L.

FEARM, TR, AL T A F O RGLIER R4

JEm g T AR i S R TR, SR aHMAE, EEUEAKRE
DATF LIERIE MR LR F P T, EBFREMTALDA R @A
R XA 7 &) LB, AEAF B R @02 )85 b E T AR Y,

B S AR AL 9] K564 09 ik MR K ((RTA) T Z 89 8F 4 B, T LA A
@k 244 RTA b7, £ RTA TP, &b, ARIBEBRLP ARG HAEN
RTA 87 A VA SEAT & A, 20 T8R4 B A £ 700°C. )G, RTA
P 6B E A B4 2 50°C sec 891k B A 5 5] 29 1250 C ey R A D, K e,
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LA RFASRE—AIE 5 UEO)H, FHAL, T4
IR B FHR T, Adh A RRAINBE S & OMREE, A RY
WA LA ) TR AR fE A TERG R E T AR FHRE. R, EH DI HK
AHEOTALERTEE G R F R 0F, Bk, Tadiofe9i2 B L G
AHRRANERE. A, BAHSKREOHETIGEHEIZ, TATEE
ERFA QKRB T 6B AT L PP ik 887 09 T BT R A,

T2, ERBARAANRIT RTA BHZALRELSHEAwE 6 £ 8 Fix
RL L2

Woh, 4B 6 AT, £B S 6 RTA £ N, RARTHATHEALT, A
Flan FARR A8 N, &5 TAns 44, R E R 6) RALAE(SiEN,), 1847
WRE A FALREEAK. FIoT, 48 A A& WE TALRER N, 89 BLLEAK
Fdm¥ghe, £R, N, ARTHERRESHEH HHEART 00 A
WA R G TLIR (“D7 R eg 4K ).

shsl, BB 54 RTA TEAE Ar o H, RAR T #4780, B 74
8 Fr i, TALKRE B ) A ENME mAEEA G A FIEK, Bk, BAHZ
A5 bk Ao 8] TR B4 64 B A B) P B A4 04 ) MR AR VR N K M A Bl B R @ MY AR iR
RAE, B RETAGERE—ERRE, ZRERBLRETHT4H
RIE.

AEXRLREHRA T, B St RTA E4]4e N, Fo Ar 3% N, 2 H, L8 4
KRS ARTHST, TRAARRESGYART W ZALRESH TABTH
Bo6An 76, AR 64 8 9nhtomikiF. B 9 i+, AR RE
P AR T Bk 4G Sh k&) EALIRE A AL SE B AR B 6 TR @ Ao R TR R
AL E F 2 & —Fo g 08 Bdh, TR E R, MTAE AR EEE —
Fo ff 0 AL R AR TR R B E T RAORE, b, B —AF
Z A AR R A, TALIRE A A U,

B 9 84 ALK A T ARAE AR 69 ZAa 0 KT, BIAKE 54 RTA T
VAR 6,35 3R AL A5 Fo 8] [ AR JE N GLRL 6 AR RA M AT AT, R ATk
2 E, ¥ N2 RART & T4 2 N IRIF Y TAn R E 54 Ar
HH2 AR T 18] AR JE N ST FRAT 64 18] [ AL R B 4 A AR EL, £ AN A TR
0 Ao J&k 0 B TR AR E A TE B N, TALARIRE 6 oA EAT 18) TR AR IR 69 o AR
A2, Kin, RIRAEZERR, ZFALAERE 5 A T A5 08 [ a8 K o
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W JE A 1250 C—TFRANT 4, fi4e#h 10 AV4P(1HD), E RTA 9 49 7RE VA 29
33°C/sec ik F Mg K FE S IR Z (V). 5K/, ab A A RTA P A BCH (V).
@it B 5 A6 RTA T8 E0), FUEAHAL P S0 =T A Flds 4,
B AR AR WS 6 dh AR AT S AT (COP) & B AL =T VAFRIE R, XA fE VA
JEARAE 1139,

B Se I RAEAENLAKY. R, ERERL KEH E RTA
b, AR FE . LA AR, IRFEARGRESLE, AR E,
PBKGRE . BKE A fo/ R ERE R (BPARRE) AARTRFMLTHE 4
o FAAER, XEAELTHI. RTA EZ V2 1IS0CHITE S 4 54,
4o, RTA J£ 1150 CHATE Y 304, KA 1250CHATEY SE10H. A
g, BB vAZ E Y 30°C/sec #hik b ik A4,

CLIELT dh A R B R AL T AL IE N 69 AR A RAL R IR AN L 9 R,
PRty SR A R VEARE R L BA 23645 69 RTA 89 AR, E— 2 ZH-EH T,
A (Ny) BAEEA DAL EANBE G, @ R(ANAF/REH) A F R
A 18) M A E N BK R 4 AR,

H6ZE8HAT AR ST RTA 23 £ Ny Ar Fo Hy AR T #A4TE,
A5 e Fa 1) PR AR B A AR T T dh FIR B SBFARE LA, EE6E8 T,
E()YRE T EHEREAMREATHAITT RTA B 2L BB RES A, A (b)
Fa(c) o BIKRE T LA SARIRE F #4T T RTA & S5 A0 18] & B 4 69 IR
S

4ol 6 £ 8 64 MR, EEBRAAARTHITT RTAZIEHZE
SR TARE (@KRAMHOML) AR WTREFRE LK, AAERAKE
M Z. 3 RTA PR A EE AR T RE;AZEA S 69 8@ RE
B, VAS BTG XA LT A ATy FEREE ., BARARERA
FAL G E AR K, PTOAERRE F, FALRERIFIFER K, Ad,
FAE R S B AT MR E SR, ARAF 4 A A 0 ML 6 BAL SRR iR 1A B
FHRE, B —F &, A RTA B4R ERER &, AR SALIRE G /o,
18] [ A% 4 T 487 SR 4] doilh it & A5 Ao ] FRAEZ A 69 G £ U R A A WIEK, St
g, B A b R AR Pk BL6Y ) IR e AR AL A K, R P ey =4, PreAdk
X a4 8] MUREAD A & T 81K, ARAd, dh A WL ef e 1R B L B -y
R, &k A6 BALIRE AL A,
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Ak, T, fdh A TR o R @ M4 A R A, SALARNE B i 5 19 ek
AemRFLEE ML, AT AL, 2P FREF FAFRAG PR
. EHRRAS, ZALAREREIE I F TS TFREREMA. KE,
Ao dh B —IR AL, FAiAela) AR EALZ 6 69 £ A Z AR R KA, B
TALEERE A Z L RAF A IRAE R E B, s (F—Faff 2i%),
SRR R, TALAAREEAK, RFAS —FH D2 N FRUBET
RIS

RIERLZ A F —EEH], dah6) DAL LR FGE LS S F SR B4
M T LR E R, B, TALEHEE KRB ITE SR T L HIR
o BIRAT AT O, TEREMG, REHKEAS. T, &
AR FT VA A 89 AL KT A 45,

TALRBEFe BIRMMIREBA VAT X %

Si (#£41J& ) +x0;+yVg=Si0, ( BiE47) +Si; (A4) + o
sk R RE KGR, DALARE(Va)Fe 8] I EGRE (0)¥E Ao, B &) 4 i it
A7, BRBEATKEIG e, A EXBRREAXT, cRFH.

FEARK N FEHRBIT , FRITRES A AT G R 695 45 R E G KT,
Zah &N THSHRTA L8, B4R AFMELE EFFARBH46
BYRILEAGEHmAET, RENESFRESFELEPIHR. H
TH#HATEA S RTA LE B A I ME, B4R ITEN, LARATEY
800°C#tAT#y 4 /Nif, FFAE%H 1600 Ci4T49 16 B,

FHI, ATHRAALAFTEA QAR RES WL, £H 56 RTA T
LiTAE P AE R ) AR RS AR ARt T, B 9 =R THATHE S
9 RTA B AT T @48 Ny Afn Ar A 89 AR RA- M 69 84 1 69 T ALY 45k
A, B 31 £ 7S A%T T Ar /N, A SR 6 Rk 64 T AL Ag BUTHTIR
R ROk A

EB 9P, (@A Ny Ar 6941k A 70:30 B 69 AR E A, (b)
Rk Ny Fa Ar 6984618 2 50:50 BF 69 TAZ K E 50, (c) KA Ny A Ar 49 R
bbb A 30:70 BT RALIRE A, B HIEE, MA NREEm, 65 A
F@hAy, B RALREIE . BP, A Ny KA e, DZ 69K
WK, £1Z DZ W, B R JE 4 he TR A k..

B 5 69 RTA TRZ /G614 800 CH4E 4y 4 /1 aF, ARE£% 1600C
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1B K B E) Fa 28 33°C/sec ¢ MG ik o) 240 T A3 Ar /N, A RE-4h kit 47.
Ar /Ny RS Ar /N, SRR ALK E A 1/1. 2/2. 3/3. 4/4 F= 5/5 F/min,
5 B 31 A RARY, RIRMIKERRAES TARALR 63 A0 @3l
B 32 #4954k 0 BURHTIREJE RTA A 5 A T8 31 43R0 &4 R 49
EHHTEMNE, REAZLET, AIKRAY T Ar /N, 24 3/1. 2.5/1.5.
2/2. 1.5/2.5. 1/3 #/min #9K& Fo R E) 6 RA LRS-, A 56 RTA 25,
it — g AL T N, AT /£ 800°C #4749 4 ) B, KRB FE 1600 CHEAT 16
10 EF. B 32694 R AW, £ 45/ min BT AKRREMREEAEH T, &
M IR AAR IR F 6 Ny b F 0938 ho fa 38 Ao,
QIEAARRA W RA kA ik . Fimag . BRXREFNTE. KR
R EE RTA L LM TAERRARE EEME, AREZALRELSF T
MW B MR TATIREARL . IR A RALIREAR . B R e R Fe/ R EAME.
15 B 33877 B 56 RTA Z B4t TRk & T A6 BURATIRE 19
T4k, AT iR, RTA W€ T T HMHRFFEL, B NoFfe Ar ARG
P54 50:50, B KIREEA 1250C. B KeFEEA 1047, BiEikFRA 33
C/min, /&4 #RAIEAE N, AP A 800C 4 B ARE A 1600C 16 /AT HY
ZMTFATPOA & R #AT, XE5MARNET MR, £RFTAIL

20
1
iR ik & ('C/sec) W& 4b 4 EORAT R (ea/cm?)
10 2.0x10"°
30 2.5%10'"
50 2.1x10"
70 2.0x10"
90 2.0x10"

A 33 Aok | £, YA BURMTIRLIAA IR KX B FHiRiE F R0,

7 34 2.7 7 B 565 RTA Z &4 A0t F 1R K AT Ia) 3 4k a8 BUR AT IR 49

WAL, AT AEMLAL, RTA 693 € T2 HMHRIFIEE, P Node Ar At

25 A kit h 50:50, FHiRik %A 50Clsec, BKIREILA 1250C, Mimikk

24
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KA 50:50, Fimik F9% A 50 Crsec, 1B KGREIXA 1250C, B KAFEHR A
104, B4 A2 N, %ﬁﬂlﬂﬁ 800°C 4 BFA/B 2 1600°C 16 )N BF 695
T2 PR &0 R AT, X E5ATEME T MR, £RTT L4,
* 4
%8 1% % (°C/sec) 40 64 FUEAT R (ea/em)
10 8.0x10°
30 2.0x10'"
50 2.2x10'"
70 3.0x10"
90 3.5x10"
5 B 36 Ank 4 R0, B REMKERZTIER R EH KT H. A,

FUR AT IR R E AT IR AR R 6938 Ao dn 38 o,

B 10 25 7480 -F RTA 42 F A7 F &) BARFY £ 69 SURATIR A5
%A il i ARAE A K B E )49 RTA TEEME LM ®KIF. B 10+,
(@R E N, AR FHE 6 5 A B ERMKRES A, (bKE N, &d2 Ar A A

10 AT HEedh A BRI RESH, KA N, Af Hy AR T 4l 64 &

R EIRMRE A, (ARE Ar LART $11E 69 dh A 6 FURITIRE A
(e) KA H, LA T4 A ) ERMKRENSF .

4 T 4k, RTA Fo/54 MR EANR 69 T L 54 T 23074 db ki #E4T
BP, RTA /& 1250 C#47 10 %), B4 R AL 4o LATiR A 800°C 4 /1 B F= 1600

15 C 16 M FHTHITHA, ERFTTES.
&5
WA RURAT | R K RUEAR s COP
PR R A (em™) K (em™) DZ RS (hm) P
Ar 8x10° 8x10’ 50 i
H, 6x 10’ 6x10° 60 =
N, 3x10 <110 0 £
(i Z AR )
N,+AT 2x10" 5% 10’ 10 e
N,+H, 1x10" 5x10” 15 e

26
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1% A4 33 Clsec. /E# A0 A N, AP A 800C 4 afRE4£ 1600C 16

DT YR T AT AR dh R AT, R AN E T AR, SRTT A2,
£ 2
1R K B 18] YKL 6 EURAT IR (ea/em’)
1 1.0x10°
5 5.0x10°
10 | 2.0x10"°
30 2.5%x10"°
60 3.0x10"

B 34 ok 2 HLOA, A FIRATIRE X &K E 8RR, HA TIHEL

5 E510%em’ REKRGERMAKAEN BHBRKFEEV SHREA.
B35 27T B 569 RTA Z B Aast 1B KB E FALE) FURATRE
T, AT i, RTA € T L EMHRFEAE, BF NyFfe Ar A d9RAL
XA 50:50, ARk Fi&AH 50C/sec, BKEFEIRA 10 &, Mimik Fi8H
33C/sec. BHMAIELE N, AR T £ 800C 4 I HREAE 1600C 16 I iF

10 #95&AFFATATA & B 84T, X5MEMNEFHMBE., £2RTTKR3.

A3
iR KB E M 4 ) IR AT IR (ea/em’)
1250 2.0x10"
1200 5.0x108
1150 1.0x10°
1100 7.0x10’
1000 7.0x10’

B 35 Ank 3 &, MAL ) BURATIRA TR KGRE TR, BA THA

20 10/em’ R E KRG ECEMRERKBEEELEFH(E V4 1250CREF ).

KR E Aot 1) B FURATRE S EANR, FEBE 404K, TUUELEE,

15 ST FEANFGRATRE, RK A AL ZHBKIBEHTARAL, mATE
AR JE, 1ROK BT A R EAREG B KGR E T A K,

A 36 %7 7 @ 589 RTA Z /G5 At T 1481k £ B A6 UL HTIRE Y

T, AT ix, RTA LT T L&HEEEFREL, B Ny Ar Aag At

25



02106772. 4 oM P E16/29m

10

15

20
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B 1 ;‘iéi}tﬂ}] 414 549 RTA 48 Ar B4 BEATET, A2 4l K &8 A 69 COP
AR, B, f£d CZ HAAKAEEG AT AL COP LA s 4
ANEARE R AR, BEAE & 22 B ARAE E IR 20a 9 A, sksh, 4 RTA T
T Ar X H RAA T #A4TRE, dh A A @ ML B Ie) COP M, v, A
KT dh B AR B P-4 1) FRAR JE N B RL .

Wmigid COP #9iEfMiue]., AR ERIE T AARARLIRE
Oi 4564 3et, AN ERAAANEE T AIlef, T, bt
LR d A AR RORE Litlem Bt AT EBE(ER 11 ¥ A“S”
7). B, dhARBEWIEARBLERERALZITHA RBOYEINY A
EFINFRAEME “S”. B, AHAKRA, e R4S E %
M 20a A, FAUR FAET 20a AT REAEEE 22, b, BARA K
mMiE (BF, B 11 ¢HEREREL “T" ZEGRIK) ARG EREKTER
TREIEME “S”, PIVARMI AT 200 Re9RAMAEE (KFTd) 7
di, BIBTEEE A £ RTA I ¥ 342 R A6 ARG 18] IR AL IE N ZLE f A2 5 TR
200 MM EL, R, TR 200 R, B 22b REH K.

A A COP #is M3k i, AR3B A K 9 L3669 RTA T LT A £ S 4
SL B Ak 5 PR, A8 H, AAE A Ar R EAE XA COP % fif 2 M 45 5 3%
1.

B12F2 16 22 TaB R > HRBE, ZamhERTABEZAT
G AR, FEAB 10 REMRES A, 24k, B 12 3P 4EA N,
S, B 13 3T AR Ar AR, B 14t EER AR FL, B
15 5F R A8 f) Ny F= Ar 695, @B 16 3 E4EH Nyfe Hy 8945 5L, sboh,
BABRMYEDEATRARGTE, EADEKTahR KA,

B 17 521 L8 FEHA R@UWERN R DZ YREGR A, L+ G
FREM, Ze EERTA ER B TS AR FA LA A 10 69 B RES
A, BAR, B 17 REALA N, DL, B 18 REAMEMA Ar e,
B 19 4K EAEA H, 69 5L, B 20 KAEALA N, A Ar Za9H oL, B 21 K&
148 Ny Ao Hy 0945 0L, oA R S T vAA R 6904, DZ AL Ny AT A .

A 22A £ 24B 2 8 7 B4 COP ¢ kAo £ B 5 69 RTA /5 # L Z &9 COP
BT K  BB R . kb, B 22A 40 22B AKX R RTA £ N, LA A AT 89 1
A 23A Fo 23B K. & RTA /£ Ny Ao Ar AR F #4789 00, B 24A 4= 24B 4&

27



02106772. 4 oM B FE17/29m

10

15

20

25

30

AN Ao Hy A H L, 4o 5 BF, £ Ny AR, COP RASIAE. st
98, £ Ny &S Ar 2 H, ZURA- 0 AR RA S AT, COP ia i & 44,
A, EH, AR T, COP AT AEM., R RT AL, RARS
&) COP RT 89 I T VAR 8 T B 5 ¢ RTA & 42 ¥ %5/ COP.

B it xf ARG A HATHE 5 69 RTA T8, AL A LB 5T v S H| 2 5 4
I R BRAT A, RS R TR BTEFFIREGETF
#AT, WAL F HATIRIEARL A6 RTA T 69%Aah b $l &4 556
5], VARSI A RTA A 2589 da A 414

B 25 & —AARE, LIRS RL N LA SR HE, BARR,
s R A K(S10)Z B F MG h 8. FHH A A ARGMLI 1986 F4¢9 S.
Wolf #2 R.N. Tauber #9# A+ “VLSI ib4K654:m T, K 1, WmITHE R 4%
1 EH 135 |, ZBHAFRAELLEAEL A, ALE 25, FAGH A
IE 04 A CZ Hik&A KA MRA KT IRES10); Hrdinm
s A 89 A FIR(S12), BALEA Y A 1405 R AR4e 40 b R & 69424k B (S14).
RIE, BFERMAEABAOE—FRTESLIO)E, #4THEIHERFTESIS),
F Yo F T AR AR B 0g b B TRE(S20), £ % —F R FH(S22)F FHkut
ea b . RE, HEIFH A (S29).

B 5 69ARIE ALK B F 36469 RTA 246 2K R FIR(S18)F #bAT. RiBA
KALT EHB 6 RTA FTALE—E A TR #HIT. R, £EIARRK,
ikt R A EH R FIR(SI8)F #4T RTA, %, AELHKRIE—FLLT,
BZILAES R LA Pl R EFEE T AR RS E R
W, PA VAR A E T B, X BRARSEE G AR B Rl AR A
BF MR EINF AL EAEFEFHEFhI. ALIEE RTA P A E
29 700 C #4749 30 B A

A 27 RAEY: CZ 31 bk &6 T EWALE , H ¥ 34Tk £ K(S10), 4o
B 27 B, CZ didhiké 100 @3& T, SR4RIEAUA . AT 4] EFoit
B4 2%, CZ PREMEARY. ZARY CFEmAE 104, THE
Fd i o #3106, 7T @ B i 69 T 5 25 (succeptor) 108, VAR E T H —
77 &) 112 Leihag b 693245 40 110,

AFER T 132 A oK A G SNSRI AR, B 114 FTVARRAR
ek, A e(heat pack)102 AR AAMAE 116 A A ARBLH I ) #h

28
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A

e ARIEATHUA €45 dh AR AR F 40 120, T AL S H—F @) 112 4R A
T E e 122 L Si4hakdt, dhiRiR4a4dh 120 @AEHRAradAT A LR
120a. #Fdh k£ 1202 kB4 4 124, ZAF S MR 106 ek skt 126 35k
VAT p AE4E 128,

ARER ZATAQIERRTINE 130. 5 4E 12 AR FTHECA
AEFBERALTIHAEAL, TENES ZET AR TSI A4, R
BVAR I E @ Fo AR,

AT AKEGAL, Mo 124 HiEakAE 126 /8, FE8E (L)
LRAFRAL, MR RRAE 126 B 20 FeiE B A S AR A R EEAR 128 FelBRRAE 126
R 131 L. 4B 27 Biw, K@ 131 483 Flaakat 126 2 WF44Y.

kﬁ%$ﬁ%%Kﬂ%m@ B 4 Pl 7 04 % 45 U AT IR B 5 7 vA
AP EA G EEah B RAF. BARM, ARIB AR PA £ AEH 69 RTA =T A T
“RE” A, EAFRAGAEH R REAFSLE GG, “FXT X" a0
AP RAEZLEERBNETLR, MAERLE ERINAA ZBAF R HE,
BELGERAEBMA P O—FEFRAGTEAN; AREEANARAFTRE
AR mEAA R A MA. A, AXARRTALGA, FOET
AR ARK AR £ e h. e LATE, KAV KRAEFENT
B 4 it L3 EORATRE S, EZaA T Al st A T AL 9A 64 A2 0
A #ATHE 5 69 RTA LB S AR mEF. i, £F COP, RAM%E
APIRAET —A A, EiZAA T, COPREMAARR T HR, mFEDZ
SRR

AT Wb AESh R 6h4ts, LR EFIRATR S Y A S E A 4
WA IV L, Bldo, XFTE 4, HFahehitinik Bie i R EMREASE
FIS 4], T abdr i aik (V) Fe skt - 5 kAR & 09 IR E A (G) e 45 410%
mihiE T 1982 4 (dRRAKFIRY F 59 A% 625 £ 643 T 49 Voronkov &)
“RE P SRATAET AR B IR . sb4l, Voronkov B IE 6 R R T VAL 1996 - 11
A 25 % 20 H #Y <<£ﬁ7f#+ft:j+ﬂriva‘i7f<§%:./% B FRAF T 223k ) % 519
T ARLAANGF R L A IR a3t B4 E 607207 o9 aad) K3,
SR B N TE T AR VAT G e R (AR A VIG ) KTl Rk (V/IG) BT,
s ERAA, WA VGG TERLNVG) N, T12% % EH K.
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FLAR KL, ] 20 A UL EEAR P AR SR G A Ae V/G FLZ 18] 69 K R A
SR Ao B 26 AT R, AR A KT AT T VIG T IER VIG F(V/G),
TG ERMAR. b, FTFEEREZTFBERELRECH VG, &
AL B AR, st FIa ORE & T Is R R MR CT6g VIG b, B A,
Fob, B 26 F, A(V/G) BI(V/G)s 84 T EARE B-4, X2 9 A8 X 44

(R4 ), MMA(VIG) BI(VIG) 5% EARE P-4, Xt OSFIR (X
Rt 8T ).

ALAEHRGTHT: ReefatiT LA, e A EARAEKIEYT
AEHNTF B-F 4 P-F 1049 VIGtb; F X Adh b, Zan A BA &35 P-F
VIG by MABR—Ftdh A, £, TAEREENRATHR, XERAHITE
Fe Fe =4 RE C, 0916 7 VIG W(V/G), vh E# V/IG 1k,

TRATALANAL AMAFFLEMAELZBEFA FIFE 08/989,591
TREELI S, AR EAPESE 09/320,210 FAF 09/320,102 5 F 13 A
Wik, XEPFALAFIR, TA, L EmBEdgsx,

B 28 RIELLIRH 0 FF T A6t ey CZ ik &EH T EHMAA,
Hoof, B 214 AT B 27 Frwey CZ X &A Fracit. MEw, wh
28 P, PRtey CZ Fidhik& 200 &Lis) F. kiR adHy. ARIEH &
Foit AR R, RRE Y QMM E 204, HIR 206, TEH 208 o a B
TH—F ) 212 L5eihrae it ekt 4 210, A E 232 Fe M 214 FT RARRAR
BN ST, M8, 202 LIER A AL 216 VAR SM G Hr

SRR I AAM) 035 Sk 3540 220, ETALERTHEH —FE 212
ARG H &) 222 E4udhakAE, ShikIRia4h 220 AR A4 R B
220a. #F&h & E 220a £ AT 40 224, IZATSh AR 206 T &9k GRAR T VA
T A AEAT 228,

IR A% ) B4 5T vh L3E IR E N5 230, 4L 232 e AT 69 HE A
AEH R A TR ARG, TEMS AT R T e, RES
HAE b Fa AR G A

AT AR A, HFdh 224 Bl skAE 226 ik, FAEME (S L)
RERAR AL KR RREE 2206 A F0Fe ik B A E dh AR A JE FEAR 228 Feli kA 226
p9m 231 £, 5B 2749 CZ didhik AR, B 28 49 CZ 4244184 200 i
BMG 214 N OIER S B 234, %3P E AF AT MIZH] VIG 1.,
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A 20 A ARIE AL B 364 09 ph it oy CZ d2dhik & ey = EHALE, B 30
A 20 44 CZ 32 dh ik B th e it m™ ., B 294230 F, B 28 44948
AN B AFITA FIgRARUAM, FE, RE5E 28 49 CZ fiahik &6 KA 4%
WEABiL, 4B 29 Fv 30 Frw, *TE 28 49 CZ HEMIREN R L CLIERFY E
300 ¢4 K Fa i AR 360 eSS BA K AUIRE 90°7- 454K A AR 6 24
B d3p £ 300 G54k i b & 69 N A B £ 8 310 Aosb B4 £ A 330,
VAB Ll Fadh it B3P £ B 310 F2 330 AR RG ZTR 340 R HEY £ K
320, sbil, #EIFETR 340 vAAEST FKF @B AMA RS E A 310 2]
gl an B3P £ BF 330 &) B4, ARG EUR 320 vAARRS TAKF @ egafl A A
3P £ BE 310 B R B3P £ BE 330 6) T 4L, ARE T,

T M BAP £ 300 T A AR AMIBAL (K7 ), FETUARABRKE
K (carbon ferrite) 7 ..

Fob, MBI E 300 @it FIEHH 350 B A ARE 202 TR, KRR
360 1% B £ MG £ 300 69 AP TR 340 69 A0 205 232 X 1], € HRLRK
RILE AT,

B 29 F= 30 AT &4 CZ 35 dhiX & 69 4 M T vA L AR 09 4 2018 B 3G Am
s B AR 3 AR AT R 69 R IR T B T AR - i RRAE R LR T4
R F AR, {23 Fb T akdr b 4nik By 5 Ak, WwARHE 11 L, —
B g kA Kt AR AR AR T B EIRA T A THERT, RARK
P B 4R, 2R F T AR ITARIE KK B £eH169 RTA T2 M
fl DZ & f.

FR, ATAVEETTRAORT (HRBEALAZES, TRMEER
69), BEALH AR BT ARG, MERRA R ERS, BRT CHRE
¥E Ge Toldg k., T2, 1 V/IG tb st THA A H 74, Maw
(VY9 4R Jiik & o 38

FAE AR B A, A T LR S AEAT IR E 0 S IR B AR 4G A 4
H A E F L ] 4K/ min 3 E 5, AN ARAR — 1B RkAE R0 k64 iR L A 4P
Flatbi TR AR E, MG 28 310 K /E a. SRR ERE 330 KA
c. FRGHIP A TR 340 ¢4 A AR MBI AR 320 49 /A o FRAR 228 B A
3P EBE 310 2 693E B d. WA 206 HONA A A A 330 X A9FER f. A
Fa s AR Ap £ B 310 2 330 M MI3ED en ARG A A 310 Ankifkat 220
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Z I A5 B b, VAR 360 912 B P a E S — AT A,

B 29 69 CZ didhik & F, Abbe o4 4aik F Mk adneg 4401k £
2 7] VALE B %e 0.50 £ 1.00 mm/min &975 B R 38 n, ARAF A4 G T F T A
Aa, s, @it 28 69 CZ I ik & HFlEN AT LA RF T EMA YL
FRIRTT VA h A4 6 A K M ALE

VAL #GR )RR FaBTABEEFETFELFHESFEM/RG
MAEE BT A. A, OREAN, AL FL24T, ﬁﬁuiﬁ
FE)EAGHEGERATRALSHREANELARETEZGRERTH, SH
X F a9 A5 -8 it prik B KA L LM F/ R IR Lhah e
FHOM AL, FaBiL STI HFLFHGE N K. XLFHTAR A
W% a0 A F11E 60 B AR BB B 00 T M fa R R &

sbsb, LRI, dw LPrid4lidegstdh A 28 RTA R E LK ARAE &
0 —RAEE I dedy . FBARKM, B A BRI T K A A 6= RAEE(SIO,)
VAL RTA TE 42 P KK, #AAF 6K RTA m# ¥ L, RTA m# ¥ £
49 SiO, e T A &k RTA T 93E . THEMA/RBRN, H L4
RTA Hm i F 09 S5 ik Am/ 3 B3R A o E,

AL EEBIARF AR, FATHECHES —FF %, FK
AR S —5 % &2 A6 fa R 6 FURATIRE A 69 RTA LT A E QT
A (NH) &A= B(AD A AR RS AR T B AT, ® AR 4o EATE 6 AN,)
A B(AD A ARRAY ., HAERATIEA AR ARN#E4e 12200CH
PR E AR, Bt RAAETILEIANAKR, MIAZAA, RTA TE
VAR FARGYIRE FA A, Pk fE2) 1100°C 5 % 1200C 08, K% 1100CH
#5 1150°C 18], K% 1100C 5% 1120CZ 18, &% 1120°C, @i # KR
JE0) RTA TR, By &/ 8L ey T AR E R Y . 48
FL¥b, W7 dh R #1865 R B 30 5 R Fe ST ST WA e fe/ SR ah A 8
PoF A AT VAR Y,

F AR, ARIE AR BA KA, ﬂﬁi%%%ﬁAﬁﬁé%ﬁﬁuﬁ
R AR R, B OES —F L ShATRE S H—IEZ AR
mﬁﬁﬁh%;%zm%ﬁﬁxu&%f% Sz AR, K@,
A AL T, anh kB H G FERTUAEL Y OEE Y —
NEAR, R, EdATREEHEZ 086 H R AL P RAFBILHE,
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PR STA A B B A B T2 Sum S 40um 086G 5 4 i
AR, AT BT AR L P IR G675 MAEAe/ BT L BE, F b,
A dn A TRE Ao —IE 00 09 A KA T A R B AN RAE IR B (STHR, FE5
FEdh R MABR) 49 STI BARtk, ARV 49 STI B4, EiZdh v, Rt
B STI K B3, ik, STI R & STIFA5.

7 5h, KK B ZH6) A3 RTA £4 1100°C 5 £ 1200°C 04, 45 1100
CTHZ 1150CZ0E], K% 1100CE 1120°CZ i8], K 1120C# AT, A= 4
Yo LTI A WAL T SIRE A, Awm, BATAER EAGRE, TR
T vAde LPTRARARR Y, B RALAE A e =T AR Y RIH R

AR H, KA EAEFLECERAFAALNAAT, £4 1100C5 %
1200°CZ14), %9 1100CH % 1150CZ i, &% 1100CH 1120CZ |, =
#91120C, AEA WA AR DGR H LMSTRTA TE 2V 4 5S40, &

—sk T P, EHIT RTA 28T, HFERMARARAER, ARV RFERS
ﬁ%‘mm&r VA AR R B R M AR T A AT TR BURE 69 A,
AN, BESTVALESI 4 800°C e T AR BEARIFF 402y 10 v egutia), vA
1 R AL F . EPATRTA Z B, ETAKRAAALRATER,

ARAE R L B F 36489 RTA TE T ALK T £ —RE A RTAMKE R
HE—F | FEdh R LA AT, ZREFR ZRENIEZ A G A 2] RTA
IR E B, STAE AR T 4 1200C. AT £ 1150C. A4 1120C
REVATFOEE., TR, RV IFTAHRAR/RBRMAENGE £,
FE—ERERGT, HEGHTY 1200C 6000 E #4740 AR A RTA
B, ZILRTAWKEENABREEFHE /TR, AEIR, AKX
B SR Fe 5 2K 6 /N P B B ARG BT 18] B A E A £k RTA ek ®, sbik
7680 A B B A A RAMEHE 4ol T 1150°C 6978 F 69 8 KR EMAT RTA.

B 37 B = T ARIE KL PR L Ae51 49 RTA 69 8F A iR 8 sh 4k, AL 4 32 1% 49
A, 4ol 37 Fr ey RTA TE T A4l B 4 PTa~dah A 694BF &9 M- A,
1958 SUAF BN B L A) Fe R AR BALAE TR AR bl B 3T P ey AR
B SE a6 45 5 vA B AR 5 BT 69 RTA LT 649 52 3648) 75 st BE

PAEARA 37, A0 Z()ZA, ¥dhhA FNHRE %L E RTA 4
RTA o E R AIFLE — 402 10 095 B0 1, 3Z RTA hedk 3P 6905
JEAX T A Plho#y 800°C. sbAt, £ RTA MM E FHENRAR. HIN, AR

33



02106772. 4 i

Bl A5 2E23/291

10

15

20

25

30

B ER 1 N, R BT R (a) AR (b)), RAGIEFRIT VAR A, VAHIRTT ANl A
619N RO B/ £ RTA AR T HHLe9 AL, @144 RTA BEEFARE
ik 4o 10 Ao FUEA M, Ao/RB it RTA mA FHRBEHRS, &
R EIRTT VAR &, AR BRIk E A ) BORE LR R Y BARTF IR
=, #lde ) F lppma.

4 37 K, ERFRB1RE, RTA WP AR E LN [ E R
II A vABl4oty SOCEA )1k Rbig 7 5. AFARGE R, R(NNH;)RE K
T, BEEMBOE, RAANTHATULEARF I, A8 2 (b)Z A,
FE 8T % (b)An(c)Z 18] 44 FHiR it A2 P 4R TI B, X —E RTA BE 4 20T
Z)()Z B R BT L A, 4B 37 A, NH; ZA vA S B %) (b) BT AHiB &9 T 46
B 4.

sk 42 B 37 494838, RTA EBFIE) & (c)Fe(d)Z 18] 44 B 18] 18] & II1 F 4
HHSAEH 304, 40l 37 Fras, BT 1] F& TI1 9 49 RTA Hik #2495 1100
‘CH=%y 1200°CZ 18], A A 1100CH= 1150C 8], AHAMFEHF T, RTA
I AL 1100CH 2 1120C 0], £FH—%3EH T, RTA £ 1120 CHAT.
X RTA T8 5l Lth £ 4 1250C#4T RTA T2 6B 5, AR Lidg
£EHHE 6,204,152 FF0F 5,994,761 5 F Ak th e A4 RTA TEF AR
s+ B,

Rk ABEA 37, BT E R IV A, RTA & A 698 B #l4evd £ 10°C/sec
Fa#h 70°Clsec Z 18 ik &, ikl %y 33 Clsec t9ik Fillig i > (ER)
FAERBVERE, ki, RARER IR IVHRE, Hale).
K, RARTALERIEF IV PRAE RTA A2 $40E, EFAHYV
b, BAGY RIS o A R ()T R A, KR, BRAFERTAF—
SR A, RERARLA, Kk, —BRCLZFR, Ndhh T AL Z()
M RTA B

ARIE R Z B B LI, B 37 49 RTA &1 A THIEAAR 49T E
G 4 69 M- RUEATIRE s, B ATAL IR A3 Fo/ S BT L A8 A R0 A/ 2K
H

B 37 ¢4 L8R A RGN, 5B b, EARYE AL B FEe) 6y
RTA ¥, BB ARG . IR A R RA . JHiRik f . BXGRAE. B
KO 18] Ao/ 3K i 1k B ST ARt R AF Ao B 4 69 A B AR ALAE A, XA T A
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A 38 B T ARE AR B Eaapeg Pl 37 ¢9bit B K T8 8%
At F AR bk 1B KGR JE (B 37 6918 [ 1) 6978 BARR M, LFFA BT ¢,
KA 10 #e41a) 18 11 448 K aFia), VAR ARG IV F 333 CEH %Rk i
MFHRALSALAE. BISETTH 4 T8FE —Fof 4 694k
£k /4 (Bulk Micro-Defect) (BMD) % & ( BP %454k 4 Fn 8] FE 4k F4 ) (4% BMD ),
VAR S —Fafh ZMEZ 8 W 4K R ARG L e Rk E & (KK
BMD). 5%/ BMD MEEMXG-F7ATTH 4 69H R eKE. BMD
He i B FE (emD)A R, A vAiBat ol 10° Wik KR (cm™).

ABEE 38, TUAA d, AR —3F B R =T HAF AAAAT 1220
CRAETEA 23um EE 4 DZ K. £ 1.4 x 10°494% BMD F=#4 1.2 % 10°
49K X BMD. 0B 38 1w, ARMLEG4FIETT VAL S 1120CARAFRAN
AT HRF. Ba, Heh) BMD oA Tl A 1120C KT, sLiREE R
e RAAR AL AR AAL 100C. B 38 &3y, DZ ¢9RAE. KX
BMD #eid BMD 4 418 & 69 2T A A48 4], £45 1100CH# 1150C X
) ¢4 78 B ST vA42 %) DZ 69K E, BB 44K K BMD #=4% BMD A8,
f5l4e, FE#5 1120CH2% 1170°CZ 1], DZ ¢9iF/E . ¥ BMD #/K X BMD &
AN TR LB E o H, AL 1100CHY 1120CZH), DZ 69IRE
% 3R & f K, BMD %R E fo BMD 4k KRB MR 3G An d 3§ Jm

B 39 B =LA T ARIE KK 9A 55 A6 45) 64 FURAT 64 & KB R AidE, 4o
39 Fra, BEARAFAEHRAAAANY 1120C1EKEETF, BMD 4. BMD
KRR X DZEEM AR ET 10 4 £ 30 A2 18] 6918 K B 18] 64 5% AR . B
m, ATHREGETE, Tk 10 74P a8 Kot e,

B 40 B 735080 T 4R4B AL B 5 A6 15 69 BUEATAT RAE AR Z LAY
R, 4B PR, DZ FAE. ¥ BMD A4k K BMD £ RILETEEHA AR
T A RAE BRI 5 EARK

A 41 B0 T 80T B 37 691855 [V 6918 Rk R e, B
PR, EME 10°C £ 29 70CHEA Tk ZTEE A, 27 DZIK/Z ¥ BMD
FARRE BMD 2Rk &g 4E 7 N ag iR, B, & T oA TR aul o
44 J& B 0 o] vA4E JE 33.3°C/sec.

B 42 B 75080 T ARSE KL B A6 69 4E A R A AE4e e dh A T ALHSE BUK
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JE 69 345695 BMD Fedk X BMD. E4F (%) L& 7% BMD %/&, ™ T
(R ) AEATIKRE BMD FE. B ®, ZAREMRKLEKFEBMD 2
FARST AR 5 FALHE FURE, 122 4K X BMD 2552 AR T AL ERAE. B
71, ALKEFURATT A Tis41$ x4k R BMD ¢yt %, Lk M54 13ppma
e9AL IS FURJE BT 6949 5 —4%/ 3] %) Oppma BF 6949 10, B4R, ToAd§Ae4s
FURE L E K #)de 2y 9ppma, vAFRAESE BMD Fedk X BMD Z 8] 44 £ —A
HER (4 104%) ¢4 £,

&, B 38-42 &8, A QERAFBAHARN, TAENTF 1200
C. I F 1150C. £ 1100CH= 1120CZ 18], WAR/RE LY 1120CHRAE
FAFE 4 69 M-S RRMRESH, ROFETULARAARRATES T
1200°C#9iR ., 4w 1220°C FRFGEEATRE S AT F 6., RAEKH
BRI A% 64 5 A Fe SiO, 694 R el i A A KL PR 69 Ak t), €4E Likig
T8 ) A, Y AR AR R

FABEARIE KL R G 697 45 £ 0GR Y AT, FRAEATE AR
09it38, o RATBRBARA T Fr#h 4oty 7R HE, /£ RTA 429, &4 £ RTA ¥
WT AR ZA ZAERBE R — MR IR Z 4, @il 45 dh A 3R 48 L IERE
midk, AN AERESREYFRAES, EENABETUASFRES, &
ABBEAR T A R ZIERAIN LG RE, & b ZH R B4
mATRE. AHTBAFREERBHTAREFOHH, TELF %
Fod— (TRER) L@ ) DZ RARBAEH K, #4553, FE2RA4A
dh A TE 29 40um RO LAHBR., TA, BREOGEBHERANSHE, I
F i, F)IAAEL% RTA TEXEAH] S 40um 9 LB X .

B 43 BT T an b & LA T2 A AR ARG ALY
RTA FEetlemE e Rk E, Ba3 ¥, FHKAALAARTHHA L
0 ZA- S A, ks BExf T RTA WP A Gh A 2 AR B, 5§ — 2%
& 1 mb4R RTA JPE9AMAD, MECHEE 2o 3R FZAAAD, B 43
MEMLERETT AAFAALAATHREREN A,

ARE 43, £ 1220CF, ARAFALARAT, TiEdA 912 E |
B 35mm e9E AR, XA NI AR, MR BT R, A 1120
C OGP T, AL 8 ARE A R IR 5236 5 69 LA e B AAUT vA HIAF ) T
L.Smm 895 A2 K A, dhh &A@ L6 T 1.Smm 6978 2 KE T VAL & B TR
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Gyy -4.92x10° - 7.17x107 | -6.25%10°
G i 7.34x10° 9.84x10° 1.12x10°

B 47 45t & 6 69 db b B =BLEA T A I AL BB MR e 5 ).
B 47 ¥, Ko KA LR 6K RLB).

A PAATFTIRAE I R LT, Eie L STI B4R GEHT
VAR B ARAE R AR K60 09 BUEAT IR A S AR Y, XEZB AL £ 4T
M F. BARM, BT GAEATLA R R 69 dh A AR K MARALE T & 69 RUEAT
RSN, RIE AL FEHH) ) FURAT R A T ARB R EIRAT 6 BHH
B, b, RUTHTZ A GG R AR ), Eib b, S AFAEST AR
RAZAEGOKIKS, Z&KRADERFEAENEEGH S, TRALEH
A% B B R R FFARATILE RUEAT L.

B 48A R FHIE e hE B AR BAE, ZaRE TAEREARL
B A6 69 aE 5 B A 4k, FLAE 800°CiB K 4 /N AF, FH 4 1000CH4: 16
B, AERRAT AR, BT, BT ETET Mo e FE 48
SRR AR Z R A FIEATIL, 2T B T DZ 69 S A RE —KA
FUEAHT. B 48B B = T ARIE ALK A E 64569 B 48A 695 B A 69 M S RUEAT
i

B 49 7 &M b T ARSE AL BA S2 6100 49 STI 544 W AE 4 A 4845484740
G R AS M BAEIS T, L RA PHALATRE L REHHEALT, B 49 F,
Fa RLZFEFHE SN, ©5 ABdofe i 4h i o 18] I AMA R ERE T A,
FoTVAE A A AL R K, B 47A-47C hibss R A=, s, EB
49 ¥, F, ARG SO Z MG EAER A, Bl T X4

oE

1 1 int
Eim = —2— _[0 b€ O/Pdv + E _[G op "€ dea E‘ = Fim >

APHBTEB 49 FPrd, EF oA ep kA THE, BEP v ATFHRR, W
B 49 T, 42454530 T v s T XAF &
Gb’ Gb
= > Fl.l'mu\ =T
2R L
b Fr REKDERE, HFARMHFHG. HlbRE b ffzsdd o0
KL L6y kdk, TR, SEULHZE 3B M V0, LKA Fipdd K3 e,
X AEF L Py <Fpp+ B 094545 4TALE A T4 0945 3), TAETHEHT,

n}u

-

I
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A AOum K e LEAS R . B, STuARIAT ah A ORI AS A RIX,

A 44 B 7 T ARSE AL et eg4ast T RAST AL R 6 R B KA.
o B T, ST AEER T A AR AT B A 4 & T LSmm 69T HZ 8R4,

B 45 BT ARBAL AT OEHERERGIHGFH KA. b
BT AR B a9 A M, MREETURARBRKE., AHTERLNTH 1.5mm
HEBRKE, BEBHFEVAHI0CENYEREE,

A 46A #= 46B £ &b K A& 69 X HEAHRXRD)B A, EMNTHTES,
F A5 F BRAARALAAT 1250C TFH4 10 69 RTA, AR RAF
RAAFT 1120C FTH4 10 69 RTA, 0B 46A Fi®, EdAHFH 12
BIVAAFNARGES, ZAZEETH 43456942 E #1 FETEH 46A
GYTRER. ABR ML, B 46B A, sk Lo =/ ZAFMRALE FEFAIUA £
WhEPpit A Y. B, TUSHFEALEBARE a0 b .

ARAB AR B E A 6B AS IR 49 B —F INAEFFABL . Bk,
@it DZ FTFH, ©) M B EEFRES A RS ST EEL, XAG
% & (Shallow Trench Isolation)(STI) ¥ & /& 4% 4L ¥ VAR, WV, F ELAK & # 7T VA
OB L. o RABILARA R BT so e 7R 4%, STI T A T A5k ko du g 04 14
HEERORABARREAGLT BEHET. W RAARIERAR BT #4069 7R
#, £ STI ¥, AAEFFRASKGE LH R, REMNHEwREROGEER
3 3B (USG) W s S A Fo/ R B B A S B TARHDPBL L. AL T AR
Bl g 4855 4K, 4o RACEEAT L, & T AR dh A Ao ih) 48 A L6 AT A W) 09 S K
A5, EFa/RKE N A EAE AT R 6 Fd LA

MM BB R RN EHRDT AR AR KB/ RALEC T L &M E
. Blde, 26T A A D21, D19 = D17 69448 A b0,
o KA A D21 2l A DIO £ D173 An. 4ok 6 A, &k D21
F R ARG, ahA DIT FE AR

% 6
I H K14 D21 D19 D17
‘ BE(C) 1150 1150 1000
HE \
, B+ 18] (min) 55 55 55
BK A G - 4.57x10° - 6.5%x10° -8.27x10°
| Gyy -2.96x10° |- 1.78x10" | -4.22x10°
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W KA LT, ARG RE, BUNRETMG S EETFEL B, Fipigie,
F 2, Fa<Fir+Fn» A58 Az4d4T4L.

R MET AR I 4504740, Kf, AS454TALT A B L A 4o
A STI &4 128MB 3) 5 MAHFIA4k 235 (DRAM) &) S M AT, Z35
Pk R EA R 46904 . B 50 BT AT &R 69485 T A3 a1 o4
M4 B, —Fr dh B B A ARIE AL A E3b 69 M RRTRES A (R
50 49 TR L ), —Frdh A BA B RRAMRESA (B 50 69 L0 e),
4B 50 B, xtF4-EeRFTEE, HEAREFRMTKESA (B 50
49 EARe R ) )5k B ARKe, 1EJR A ARIE AL B FEAEGI 6 M R H
Gheh B (B 50 9 THME) MEATHEKE £V, A& RH BRAETIHRAE
W REAEALT, Bkl RIBALAEESG M ELSH AR REFK
P 3RAE T AZAE4TAL. S0 RATUBIR R AR P #dm 69 AR 4E, 7 R B34 X A 694
BTURELFHRTF, ZeFRY T B4R E, /KA ELT
BRI IR S B E SR E, TR, B S0 RRET A RAREARLA X
#4589 M T BURAT IR BT w7 A AL AR 4T ALY E4E

4o L BT, ARAB AL PR )4 2 69 AR B AT VAR U FR AR HIH IR
RTA Aot % L #4 SiO, 7H4e. B 51 £ O3EH FE MK E 512 F= RTA R4
%) 514 4945 % RTA Z % 510 9 @ME . s A 516 = TH#AE 512 A,
Fb ZAERE 518 248, @A EF AR LOERKAME 520,

TOALIL, HAEG T4 1200°C 6498 4T RTA 8, A A6 RARRAAD
Fo/ B E T ZRALEETT WA A LKA, FFIARE G EMMAE 512 £, &Y
Ak ARAE “Si0, FHAE7. 4 SiO, AR B ek F BE LT, C AR E 4
M EFa R LT MR, XAMAKd R 697 Eh/ R hE.

T LR xT BB 4G L, MRIBE AR A EY], 4 RTA B K AT 1200
Cot. AT 1150°CH . £ 1100CA=#) 1120C 28 8F, K& 1120
Caf, 1RV RE SO, ik A, FFLE, XA, dATUARLEFERL
HhedhE 512 69 LT /2 RTA A48 512 AT KRR 6 M A R EA

B 52 R ARIE KK 9 F syt CZ dadh iR &0~ &EE, B 53 7 d
T 5265 CZ ik &t Spthegm™. B 52453 F, K 28-30 ¥1&
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SR 69 AL MY B ARAe AT AR 69 TUAE, vA TALLE 5 B 28-30 89 CZ 45 dhik &
a9 X 3|,

Yol 52 o 53 Piow, MBI B R CLIEARIE A RGP BAE 310 69 % —3
5 3202, EERGAA M EBE 310 AL £ 330 &) T4, =
205~ 320b & QAF A I A £ 8 330 WL, ZER IS FE D R AE 330 3
K G378 320 4lho A B 53 Bty A 6 AR, AR AR L, A
IR F A4 3200 TTARE B A -0, E0 ERBEFER, LI
Bdp B8 330 oA B 47 £ UK 320 LA 6 L% L,

ARAE AR L I EHeH) 69 B 52 42 53 69 CZ 35 Shik & T AR — AN Z 4Nk
TIRE. Bk, AR AE 228 5EARFIEAE 310 ZAMHIES d T AR,
VASUTRRRAR ) B3 9 69 A, suoh, 00 320b R IR 49 AR T A K,
XA AT 228 REEREIN M, RE, EWO T AR BA T8
@R, —AREANAZER/RECRENERL, TURBRIZOARKE.

AW BEFRA BT, LEAFT REPGIRAKLFERSG, ZKRLA
T EARGRE, 22N E—RAOFRELGE L EFUAER, F18
TrRA 69 B 69, KK TEE AP ZRK P IFARER,
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