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(57) Abstract: The disclosure aims at prevent-
ing the destruction of joints between a ceramic
substrate and a glass epoxy substrate. The dis-
closed copper column is formed by: a wire-
drawing step of drawing a linearly-shaped cop-

per wire to a predetermined diameter; a cutting

step of cutting the copper wire, which has been
drawn in the wiredrawing step, into a predeter-
mined length; a pressing step of pressing one

end of the copper wire, which has been cut in

the cutting step, in the length direction to form
a copper column member; and an annealing

step of annealing the copper column member,
which has been formed in the pressing step, by
holding the copper column member at 600°C

or higher for a heating time of 60 minutes or
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Time {(minutes)
Temperature (°C)
52 minutes

90 minutes
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longer. Thus, the Vickers hardness of the cop-
per column becomes 55 HV or less, and the
copper column is softened. Therefore, when a
ceramic substrate and a glass epoxy substrate
are joined by means of said copper columns,
the copper columns can absorb the thermal
stress caused by the difference between the
thermal expansion of the ceramic substrate and
the thermal expansion of the glass epoxy sub-
strate. As a result, the joints between the ce-

ramic substrate and the glass epoxy substrate can be prevented from being destroyed.
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[0050]

< BESL T1& >

WIZ, §0 T 53 00-EFIECEDIBEETRICOVWTHHAT S, @V 7 L8HO
WEELBE 10O THEINZHI T LEHHM 2 0%, BEHFICEASHL, R4izRTR
ETa 77 ANVTRSND, B4 OBBITEMFENORE (C) ThHY. Riliis
BT LEBH 2 0 B BEMFICRAL T b ORBIERE (5) Tho,

[0051])

RA4WZRT I, T L2EHM200RET 7y A ik, BRENLS670CE
TORBRMMA S 24, 6 7TO0CTORBEFEHRA902., 6 TOCHLREBEETOL
HEFH S 3 90 THIREINS, BMIN@EI T L8 2 01X, Y%l 7 L84 2
O DHFMMA EMAEMHEI L THBRARE L, ZWERAM LTS, Zhickv, @b 5
L2EHM200E vy h—RAME X5 5HVEUTFILAR S,

[005 2]

<KHLBEIBERTD & TE>

WIZ, @AHTL30DREFECHRIRMOUBETIREROD - & TRIZOWTHBT
5, LRDOESIWCHEEMINTZHEI T LEHM20%27 I RORMAEF TEm % LB
T5, T 80T LEM200RAMPELRY, Do XWHFHF LT B,

[005 3]

TIVEORMULEBACREAUBEINEZTRAI T LEM20%2, AXANVT + VEE
RODOERTH-ET D, TEHEL, LT LEHM200KABSNTEBLONZEY
TA3ODBERTD, ZOHMHIT A3 0K, SndboXHBIZXLVEEEIND, £
REPSNTH D7D, BALEOFENERREL, B9 I v I7ER40ETT X
TARFVEMRS O LOEEN LV MEICRD,

[0054]

AT L30DH-EEIE, MO, 5 umet@E D, VT L30DE Y I—R
BICEEPRETOLOTHARL, LT L300y I —ABEE5 5HVETIC
Riend, Snd-oEEPKO. 3 pumRETHD EPHFEDRPFENATLEY, 1 4
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mMEDREVEEY I —REINS55HVEDREL R TEIT LI T v 7 %N
ALTLEI, TDOED, S EDEEF0. 3~1umMBHFELL., 0. 54
mBEXLVGFELY,

| [0055]

[ F 2 3 0 DRG] |

Wic, LT T 230 0REHETRESNEET T A3 0 OBRHICHONT
AT, RISARVESBILTAT LI, #IHT L300, V7 2FKE30ak
UHT L~y FEE30b THEIND, AEMOBETIE, VT L300EEL1
m§1.524mm?%D\W§A$¢%30a®%D1m\0.25mmf%0\
BT By FH30bOESL 210, 13mmThy. HF A~y KE3 0 bR
D2iF, 0. 5mmThd, ZOXOIRMAHI T A30iX. T LKKEH30aDED
1250, 25mme/IhSVOT, BESTFERL T b~y FH30bE2BTBZ LT
CETA, IIBTHPALLET I v 7ER40 LDOEFAEMITHRELZEHRL TS

[0056] |

IDEIE, REBORRBIZHE LI Z LOREFETREINZHI T L 301
INE, By I —RBEINPSS5HVUTFTHIOT, ¥79I v 7 ENA40E TR
REVERS O L2YFEMUITLAI0E2N L THEATIERI., E7I v 7EHK400
BRI AR ERS ODBREL OEICERT I2BRA ML AZRINTE S
o ZOFRER, BT IvIBKRKA0LEMITLI0LEDEESMEVON T A R¥ VEMRK
50LHNT L300 LEDEARICITvIBELEY, MBI L72Y T 2% 0BEEDH
EEBIETE D,

[005 7] .

RIB. AEBOBETIE, BITERCHEHI T LEBHM20DREL26 70CIZLT,
Q0 IR LTHEM LN, ZRIKRESLT., AV T LM 200EEEZ600
THUEIZ LT, 604U EEETNIZR .,

[00538]

R, REMOBETCHE, FUATRTHT Ay FE3 0 b #HHRLER, ~h
WKIRESHT, @ T 51F, 75~y FEI30 b E#RITRVA ML — FOMERR
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ThoThHHEDLRV,

[0059]

Fl, KEBOFETIE, OB TE, YL XIEBOIEECHRIT LS OEREL -
B, TRIERESNT., VAT RBROBIEKIBRZIT-Th#EbR W,
(1]

[0060]

AEBOATIE, AERCHRLIEN T 2OBREHRREST K, R, 05 ETRE
L7l 5 LR OBESEAT O T 2 OFMEECHERRE FIZOoOWTHBAT S,
[0061]

ARPNMRSED T L2iE, UTO (1) ~ (7) THRELE,

(1) BEMEHTHERSN-ERZ6mmOBBROFROMELINE, ¥4 XE@EL
THZR2. 6mmE THBHEL-, '

(2) B2, 6mmE THALEZEROME L EICNE, ¥4 RE2HELTHERO.
2 5mm¥E THBRLE,

(3) KI2A, 2B, I2CRURK3A, 3B, RI3ClrLELESIZ, EEO
25 mmECHBALEAFEREZES L. 94 I1mmicHIl L. ZUK LGSO —
BNV TTVALTH T A~y FEBEER LT, @07 A8ME2ERLE, Z0#H
N7 AEMOESIZ1. 524mmTh S,

(4) ZOXSHERENTEI S L2HMESUSH Ay MNTANT, HEfa 7T
RERBEHMBYF (BEslifF) Wl U CHEM L, ZoOBMEHE. a7 RE—F
B3 0mm,/ 455, 6 70CETOFRMFEMAS 2. 6 7 0 CHRFHEMIMN I 04, Z=
W77 L DMARRE3 95 THD, $07 OB EDZDICEMFNE%E
RAAFHERIZ LT, _

(5) HESLIN TRV T L8 % 1 P A (Isopropyl alcohol) THEHE. 7 IVHD
RELIEBA THH T LEMORE 2 LE LT,

(6) AFZLVANT + BERDOND > ZIRICHEMFEORL 5 2EHMEHEAL, ®o
EEMNEO. 5 umilZ2D LI ICHMERELT, Snbo & L1,

(7) DoZB%OEWY T 2EHM%E 1 PATESRE, GRLUEL,

[006 2]
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X6 1%, BESiR DY T L DOMBHI 2R THREETHY ., K 7%, BEHETOMRD
7 LDMBE ERTIHREETH D, MR THEMEOTL T 20T, K71
R BESRTO Y 5 2 OMBICH TSI KRE WV, BEHMATOMRAY T A, BT
B, OIRKCYVATIRICL > CTHAKRPESEER L TWS, Thicx LT,
Stk DN T Sk, FEESERASLL TERKAEEL TV A,

{006 3]

BEGi e DEN T L ORESET A XL, EWRFRIX0. 05mm, EHOE v I — A
Sx45. AHV ThoT, Elo, BEHATOHET 7 2RV A4 X3, MBI EHLE
LTREBEDREBIITERD 2N, EHOE v I —AFEXF113. 1HVTH- -
o A KY ., BESMBOHEL T AL, BHATOFED Z ALV LENICES VI LA
Frot, WA, AT LDERTA XL, TN ALI/uRa—-FTRELE
o ET, WHTLOE Yy N —RABESL, TEov bV —RBEIRBR-RBRAE JIS
22144} KECTHEL -,

[ 32 Hi 51l 2 ]

[0064]

AERHITIZ. AFERICHELIE|T T L (LLT, EBRFIORIT L EVD) LRFFX
B2 icman-flEFETRELEZYY (LT, kBHloer 20 5) LoREY
A 7 IVRBRERICOVWTHAT D, ‘

[0065]

EHH DMWY 5 L% 96 LA, YAFR—Z NERLTET I v 7 EMIC IR LT
CGAZEH L7, ZDCCAZ I NI R—ZAFERLTHIF AR VERICEEL
e (BT, BEHOCCAL VD) , Fie, WBHOELREKIZ, 96 1K, Y
FR—=ZA PN LTET Iy 7 BRICEHE L TCCGAZER L, ZOERLEZCGAZ
INER—=Z b2 LTHT AR VERICEE LE (LT, HBHOCGAE W
9)

[0066]

ERifl OCCAR P B DCCA%R ., TREZELABRSE JI1S C0025]
WCHELT, BELXHP-30~130C. REFEM1 0N THHIREY A 7 AHICE
ALT, SZEEKOBI T LI F v IBELDIETOVA 7 V2RI, £0
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[ 1]

B WEHE Eyh—RES | 2009491k 500491 7L 100044 &7 )L
SEHEHOCEA | 670°C x 9043 45:8h 48HV DSV ORELGL | VSYIRELRL | 5y oRELL
HEHDCGA | 670°C x 5 4 EsH 125HV 2S5 vIEE BEHY WEHY

[0068]

KMEGI ORI T LOE I —AFIITA48HV ERY, KBFlOE D v I1—X
WIN125HVTH-o=DT, WEHlOL L Oy h—ABIICH~T1,/ 28F
Thol, k7. EMHIOCCAIE., BREVA 7 LRBRT, 100094710 Tho
Tb eI Iy 7 BREFAI T LLDEEH, KON IT AR VEREFAL T L LD
BEEWIC 7T v I BRECRPoT (RI8A, ISBEM) , Zhicx L., LEgkFlo
CGATIX., 200V A /N BIFTTAZRIVERLEE LV EOBEATWITI T v 20
EEL, 5009 A4 7V ETIIHEBICE-ST-,

[0069]

COXIRERPIOE Yy I —ABEIRREY A 7 LRI, 85T L0 BEMIRER]
FECRETAEVS DIk D, TRICEY., ARWICHESEY T AL, CCAK
EHATRETH D,

(%5 o)

[0070]

1 - - HIBRENT. 1a, 2a - -  -BHNKE, 2 - - - GRGHH, 2b - - -
T b~y RERBE, 3« « « . 10« 8. 20 - « - 0T L5,
30+ +#WAITL, 30a- - - HTLAREH, 30b - - HTFTh~yFE, 4
0+« - BES5Iv/HEMR, 50 - - HIRZHEFVEIK, 60 « - FAFE T4 L

v B
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FEoRIE 1]

T I ERETTAIRX VEREZEETHHITLTH-T, By h—2
BMEBS55HVUTTHD I LEBMETIHD T A,

[FEkm2]

TIIv I EREATATERIVERE 2 BATE. Do X ENERAI T L TH-
T, By —RBEEIHS55HVUTTHRI E2FHRETINDT A,

[F5RIE 3]

FREMEDCBRICT DI HBRTI2HRITBL, MR IR CHE LG5 %
FEORSICHW T2 TREAET 28T LAOREFETH - T, |

HIECUIMT TR CHIlT L @R 2. MNZVEES 6 0 0CLLET, 6 0 Rl EREF L
THEMT DM TR A AT 52 L 2R LT 207 5 b ORIEF Ik,

[FERE4] |

FRETMEDBRIZT D7D MBT 2MBETREL, B ME TR CHE LR
FMEDOR ST 50l TR S, Ml TR TSN =RBo -2 EFHM
KﬁﬂoffvxLT%ﬁ?A%H%%&féfvxIE&%ﬁ?é%ﬁ?bwﬂﬁ
HETH- T,

AR T VAT TR SINEZHEHT 7 25 E, MBBEN600CLUET, 60%
UL ERFE L CHRM T 2R TRA2ET AL 2BMETIEI S LD/ IE,
[FEkE 5]

RTFCHESE TR CHESE L 28BE LS IIRAI T 28 M 2. 7TI U RORTMAEAITH
EAET SRELBELIREET I L EHMETIHRES UI4 CRROMAD 5 2
DRE N 1k,

iERKIE 6]

HIFCBESE TR2 CHESE L 728 L <138y 7 A 8H . i, ek mLBE IR cF
ML L7@E L8057 L8ME, A VALT 3 VBROD-XETH- &
TODOETREFTDIILERMETHHERAINES OVTANICERBOHEY
LD IE,
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