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Prediction of Interface Reaction Products Between Cu And Various Solder
Alloys By Thermodynamic Calculation

7| A3t 20232619 ZENY
1. Introduction

AZO 2tEd A0l O|FE Pb U&= solderalloy=2 PHES7| /et =8 =0| UCH Pb-Sn2 CHA|SH?| €
Sl Snbase¥| Ag, Zn, In, Bi, Sb and Cu”Zt CHQtC 2 MEHEZ|T1 QUCE 0|0 Cu substrate?/ Ol CHEDH alloy
of Chet AL=S0| EE Hb QACH %2 Van Loo 52 2 potential0| 57t5t= WA 2= =
Argt == gict=h 7|gtst DS YHSIRICH oKD @ 2ZH2 soldering & 0{= compound”?t ™
N ddE=Xls YFX Y= EHEOl UL M2t O HFE Sl substrate/solder Al TH O A
e Y%= intermetallic compound= O F St 0Kt SHCE O 19| key ideat substrate/solder A|

HO| metastable equilibrium= A4tSH0 0| =F5H= Z40|C}.
2. Basic Assumption And Thermodynamic Calculation

712X 2= substrate/solder AHO|AM Q| HE2 =itS ST BHSO|CH 2 HAFME &= Cut
=3 Sn ALO| AHO|MO| BHEE O|FSt X} Bt O] I3HM Cu-Sn binary system?| equilibrium
Of CHSHA A A4tz[OjOF SFCE Of7|M= CALPHAD 22 AMESIO A LSHRUCE st
IS &3l Gibbs energy= 7ot Cta, AU S HSH0! model parameter= & SHSILCH Figlofd &
FA Ha=0f 2t A4AFEl Cu-Sn systemO] U1, Fig20f| A metastable phase boundary= AHl4HSH Lt
EFSUCE. Fig3Ol M= liquiddt fc.c.2| Gibbs energy= LHEFL =0, CusSn R CusSn2t Gibbs energy Af
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3. Application to Sn-Pb, Sn-Bi, Sn-Zn And Sn-Ag Binary Eutectic Solder

Figd O A+ Cu-Sn-Pb ternary system®| 250°CO|A{2| Z1t7} QULCE. SolubilityOff CHoF A& 40| X
ol SI220M gl 7tsa2 EY O|7H0|Ct Fig50| A metastable equilibrium= A AHSHFE K| B Of
L MO soldering process?| ™ MZQX|E= FHL = ULCH A1)~5)2 Sl diffusion coefficient2t

concentration gradient AtO[|2| ZAHE At 4= QUCLH O|F Sdlf Y-S Z=7[0 SnO| substrate interface
Ol saturate El= Y2 012 32 & = ULCE O|F Sl Figent 0| ®7|E == ULt Fig70{ 4
Cu-Sn-Bi, Fig90|4d Cu-Sn-ZnO| A eutectic composition== ZtZf 43at% Bi2 14.9at% ZnO|LC}. Cu-Sn-Ag
O CHoiM FHSHA ALt &= UX|TH eutectic compositionS 3.8at% AgZ LEEFSHCE
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4. Discussion

Cu-Sn-In ternary system O A= 51.7at%In O| LIRtX|TH MHG|O|H 7} REESH =HASHX| QiCt Cot

Cu6Sn5 #0t OtL|2t CHE compound”t MEE = JAZ2 FFL = ULt
5. Conclusion
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Prediction of Ti/Al:O; Interface Reaction Products By Diffusion Simulation
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1. Introduction

2 A5t EX|0AM Metal-Ceramic joiningO|Lf coatingO] =O0{LD ULk AHOAM 2| d
Ol joint2| 7|AX d&EO| 2 FeS DX 22 TS| SO} WEtM 0| F 0|F5t= 2
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2. Thermodynamic Calculation

AAHZ CALPHAD Ol ALEE|QACH FEHSHH HEO|M Gibbs energyg 22 FI, model
parameter= HYWS Sl XFZ}SIALE BCC Ti &2 F702| sublattice model2 Sl HEAE[RALCE
(Ti, Al)a(Va, 0).0l A TiQt Al= M Z2| metal sublattices CHAE 4= U Vacancy2l OxygenO| EME
X2 Cf.

3.Simulation of Multicomponent Diffusion

Multicomponent systemOf|A{ diffusion Fick-Onsager lawOi| [[t2} HE P EICH Multicomponent O A=
AHOML =42 phase diagram2 2 AFE|X| YD F 4O tielineO| A ZFECEH YEHO=Z o
el =285 d= 4% n2702 AFEZE ALE A®)2 20| n-172] solute componentS LHEFE 5=

QO interface concentration= boundary conditionOf| 2|l Z°d =IC}.

4. Prediction of Ti/Al2O3 Interface Reaction

Ti-Al-O system= 1100°COI| A TS5t ADE Figl O LIEFLH QAL Metastable phase= Fig20i| LFEFLK
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phase®| nucleation activation energy”/t H|w T|O{OF SHC} SFX[ZH MRAHZF0| BEXHE QISH first-forming
phase 0|52 Sl interface compositions Al AHSHRULCH Figd Ol A ~600Z=7HX|= AIECH 2 Oxygen
9| diffusion@Z QI8 Ti7t HA Oxygen®} saturate T|RALCE 600X O|20f|& Ti7t saturateT| HA %2
Al, 2 oxygen LYACE O|SSIRULCE O|F Soff -t HAM TiAI| HIEE &1 Ti;AlQ| HIE
H S7tot A2 oj&e = QUCEH HH diffusiondt O Fdt= CHEX|ZH TiQF Oxygen?| saturation &l
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5. Conclusion
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