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Table S1 Thermodynamic parameters of the Ag-Cu-Sn-In quaternary system

Phase Thermodynamic parameters Reference
OL)? o = 16914.949 — 14.7721T + 1.54955TInT; 'Ll = —1963.300 + 0.8623T [28]
LAgIn = —26499.412 + 66.148718T — 8.6214682TInT [29]
LAgm = —38058.4 + 143.60133T — 17.657918TInT [29]
LAgIn =—16572.628 + 121.0128T — 15.89588TInT; 3L‘};;m = 5791.2978 [29]
LAg sn = —3177.49 — 10.16124T + 0.380505TInT [30]
LAg sn = —16782.28 + 2.06521T + 0.437477TInT [30]
2LAg sn = 3190.34 — 107.09456T + 13.954838TInT [30]
o oLl |, =— 41564.8 + 238.616T — 29.827TInT; 'Ll = —76057.8 + 371.306T — 44.994TInT [31]
tiauid 2L |, == 42076.5 + 192.395T — 23.281TInT [31]
oL, =—9002.8 — 5.8381T; 'L, = —20100.4 + 3.63666T; 2Lyl s, =— 10528.40 [32]
OLpds, == 711 — 1.6934T; 'Lyds, =— 64 — 1.3592T [33]
LAg cusn = —80000 + 27.98T; LAgCuSn = —85233 + 29.44T; LAgCuSn =— 40000 + 26.56T [12]
LAg cum = —50066 + 24.15T; AgCu m = —134807 + 94.27T; AgCu m = 31076 — 167.55T [34]
LAg Insn = 64697 — 8.82T; LAngH = 23474 — 22.792T; ZL';‘ém sn = 13374 —27.171T [34]
oL hsn = 92284.1485 — 57.897T; 'L | o = —17306.1096 + 20.828T; [34]
2L hsn = —1332.422 — 26.208T [34]
LS cu = 32580.365 — 7.4547T; 'Ly, =— 10144.596 + 5.5617T [28]
L1 = —17978.868 + 10.39293T; 'Ly, = —32794.133 [29]
OLiCSsn = 745.45 + 11.498027T; 'LiSs, = —36541.5 [30]
OLCC, = —6475.9 + 21.830T; 'L, =—29935.2 — 5.672T; 2L{S;, = 47350.2 — 40.210T [31]
Fcc o0Lfecs, = —10672 — 1.4837T; LSS, = —15331.3 + 6.9539T [32]
OLfeen = 25000 [33]
LS cum == 273196 + 190T; 'Ly cym = 85251.5 [34]
oL insn = 105437 — 27.156T; 'Lisin sn = 173115; 2Lisy sn = 121030 [34]
*LCimsn == 55000; 'LEinsn == 55000; LG, sn =— 55000 [34]
OL3%, = 2858.3 — 14.059T; 'Ly, = —80876.7 + 17.445T; L35, = 31125.1 [29]
LR = —20532.763 + 12.724T; 'LE, = —13379.27 — 12.358T [31]
OL¥Cs, = —32656.8 + 25.0158T; LESS, = —13862.5 — 32.0218T [32]
Bee 218 = —4175.47 + 5.0083T [32]
OLBeC., = —12440.6 + 24.382T [34]
0L, = 25000 [34]
LA cum = 313800 — 266.2T; *LaScym = 210500 — 276.05T; L3S, 1n = 1200 [34]
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0L sn = 18052.7; LB, 5 = —9000; 2LES, 5, = 25000 [34]
=—15502.468 + 9.129T; Lyh =— 60975391 + 4.723T; 2Lyh = 31769.287 [29]
OLposn = 1046.1 + 10.23693T; 'L, K =—40505.5 [30]
H
e Lygea = 20573.1 [34]
Hc
OLpyen = 25700 [34]
oLy oo =— 308146.1 + 334.359T [34]
= 9456 — 10.641T; 'LiSh ¢ = 77280 + 1.308T; 2Ly R o = 76616 — 29.97T [34]
B-InSn 0Ly mS" = 357 — 4.561T [33]
v-InSn 0L om" = ~15715.5 + 19.3402T [33]
Bet OBt | =— 239 + 2.8509T [33]
Tetragonal OLT:’tSr:gonal =718 — 1.495T; lLfrf‘tSrsgonal =—2217 [33]
0GpEN = —8059.1667 + 8.583T + 0.333°GASC + 0.667 Gy, 5™ [29]
Aglny OGEEN? = 0.3339GES + 0.667G e 8" [29]
Agin2
1Gips cun = —9466.667 [29]
06 A = —8200.208 — 0.48T + 0.692°GES" + 0.308°G 6" [29]
Ag9In4 _ Tetragonal
Agin G pgninan = 0-462°GA5° +0.538%G,*° [29]
91114
A tuinn = —3150.854 + 3.578T + 0.462°GES + 0.231°GES + 0.307%Gy, 8™ [29]
Ag9In4 _ . Ag9In4 _
OGAg:Ag,In:In:In = —5300; OGAg:Ag,Cu:In:In = —8174.992 [29]
Ag3Ss
s Gy ag = 4750 — 0.5T + OGS (30]
g35n
0G,E4n = —11085.3 + 110.01471T — 23.18TInT — 0.00359T2 + 4389.5T [30]
0 o = —2201.8 — 3.443T + 0.769°GES + 0.2310G, "€ [31]
0Go UM = —7131.6 + 0.112T + 0.654°GES + 0.346°G, <& [31]
Y —Culn __ F Tetragonal
L cun AgAgin = —1620.0692 — 6.5712T + 0.769°Gg" + 0.231°Gy, [34]
—Cul Tet 1 —Cul
®Gpgrnn = 200 + 0.654°GLE + 0.346°G, "B 0G| = —8456.9907 + 9.1312T [34]
Y —Culn
OGAg,Cu:Cu:In = —24700 — 25T [34]
0G0 = —7991.3 + 1.170T + 0.7°GES® + 0.306G, cr&°na! [31]
Cu:In - ' ' : Cu ' In
. 0y "™ = 0.7°GESC + 0.3, ™! [29]
8 —CuyIng __
Gpgeuin . = 53045.9 — 93.729T [29]
n-LT 0Ger ! = —8173.8 + 1.380T + 0.64°GES + 0.36°G, < 87! [31]
Cu,In . . ' Cu . In
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0Geuin™ = —7525.6 + 1.703T + 0.55°GESC + 0.45°G, - 8! [31]
Cuiilno OGgg:lllnlng — OSSOGXEC + 0.450G;I‘netragonal [29]
C 11I 9 __

%G ag cutn = 10800 — 12T [34]

OGEUad™ = —8194.2 — 0.2043T + 0.75°GESS + 0.25°GES [32]

CusSn 0GEUSN = —7200 — 4T + 0.759GESS + 0.25°G < "8°! [34]

0Geninsy = —5800 + 3T [34]

CuioSns 0GEU95™ = —6655.1 — 1.485T + 0.769°GES + 0.231°GES [32]

OGeuaSt = _6323.5 — 1.2808T + 0.788°GES + 0.212°GES [32]

Cu41Snii 0GSUaSM1 = 5350 + 1.5T + 0.788°GESS + 0.212°G, < 87! [34]

CugySnyy _

0Geyiant = —13000 + 14.77T [34]

CusSns-1 0GEaers™ = —7129.7 + 0.4059T + 0.545°GE + 0.455°GESt [32]

OGSt — _6301.5 — 0.940T + 0.667°GESC + 0.3330G, < "2&o"! [31]

0GEUsSIs I — 3200 + 2T + 0.667°GESS + 0.333°GEC [32]

OGS — _156.7 — 7.030T + 0.5459GESC + 0.4550G, < r28on?! [32]

0GEUSSISN — 2492 + +4T + 0.5459GES + 0.1220G, <8 4 0.3330GE¢t [34]

0GEUeSNs M — 16000 + 0.545°GESS + 0.122°GESt + 0.3330G, ° 28! [34]

OGEueSns — _6869.5 — 0.1589T + 0.545°GESS + 0.4550GES [32]

0Genonim = —14526.5 + 18.020T [31]

CueSns-h OGEuens 8 = —14526.546 + 18.020T; Gousorsyn, = —37093.16 + 18.520T [34]
-h -h —h

OGgllizé(iI:,;n:Sn = —8300; OGglli:éIi],lSSn:In = —8300; OGgﬁ:slir,lSSn:Sn = —8300 [34]

OGeaons s = —19650.8 — 0.4T; °Gusors o = —44570.8 + 39.6T [34]

0Gesms e = —30000 + T [34]

OGpaionsn = 200 + 0.545°GEEC + 0.122°GESC + 0.333°6G,,; ¢! [34]

OG oo " = 200 + 0.545°GEEC + 0.45506G 8! [34]

0Genonim = —14526.5 + 18.020T [31]

“Cuagiuin = ~1000; Gt = ~2000; °Grptuiin, = 2000 [34]

0GEINS — 5250 4 0.770GES + 0.230G, < 28! [34]

11-CunIn:Sn 0GEualNSt — 7000 + T + 0.77°GESS + 0.23°GESt [34]

“Geylinsn | = 4800 [34]

©-Cua2lnzSn 0GEU2INST — 9235 4 5T + 0.333°GESC + 0.5°G, <8 1 0.167°GE<t [34]

Cw:In:Sn




