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Supplementary Information

synthesized via coporecipitation-based method

Nobuko Fukuda*, Yuichi Watanabe, Sei Uemura, Yuji Yoshida, Takashi Nakamura, and Hirobumi

Ushijima

Fig. S1. Results of the identification of the crystalline phases on the basis of XRD patterns of the

IGZO precursor nanoparticles before (a) and after sintering at 200 °C (b), 700 °C (c), and 1000 °C

(d).
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26/ deg.
26 d Intensity FWHIM | Crystalline size . .
No. Database No.
o (dog) A opa fdeg) A7 Identified crystalline phase
1 11587(11) [7631(7)  [257(21) 0.266(12) [247(29) Zink galliur carbonate(0.0,3) H—076-3644
B 189014) 4703) 38(8) 4.7(2) 12(35) Dzhalindite, syn(1,1,0) 0761464
[ 13 2z332(9)  |39777017) [B64(33) 0274(15)  [167014) Dzhalindite, syn(2.0.0) 01761464
[ 14 23.22(4) 3828(7)  [7501D) 0.4005) 151060 Zink gallurm carbonate(0.0,6) H—076-3644
5 [2495(16) [357(2 5109) 3.1(5) 21(13) Dzhalindite, syn(2,1,1) 0761464
5 [3206(4) 2789(4) (85012 0.55(4) 131026) Dzhalindite. syn(2.2.0) 0761464
L 17 33.35(5) 2685(4) 42(8) 0.23(7) 244(116) | Zink gallium carbonate(1.0.1) 1-076-3644
8 340477 (26311050 [16701T) 0.2003) 271046) Zink gallium carbonate(0,1.2) H-076-3644
[Jo 38 68(3) 23259015) (84012 0.28(2) 288(58) Zink gallium carbonatelD,1.5) 0763644
10 [3961(4) 2274(2) (270D 0.58(5) 123(83) Dzhalindite, syn(Z.2,2) 0761464
11 457904 1.9800015) [67(11) 0.8303) 102200 Dzhalindite, syn(4.0,0).Zink gallium carbonate(0,1.8) H076—1464 H-076-3644
RIEEEEEE 1.7652013) (710110 D817} 6617) Dzhalindite. svn(4.2.00.Zirk gallium carbonatel 10100 [01—076—1 464.01 0763644
[ 113 [57.05(9) 1.613(2)  [37(8) 11307 [46(21) Dzhalindite, syn(4.2,2) H076-1464
L 114 551704 1.5602(8) 3408) 0.18(6) 31701400 Dzhalindite, syn(5.0,1).Zink gallium carbonate(1,1.0) {0761 464 H076-3644
[ 115 |6056(5) 1.5278012) [34(8) 0.29(5) 31001360 [Zink gallium carbonate(1.1.3) H-076-3644
16 |7164(16) [1.316(3) 16(5) 2.3(3) 36(22) Dzhalindite, syn(#.4.2).Zink galliurn carbonate(0,2.1)  [01—076-1464.01 076-3644
17 [7611016) [1.250(2) 16(5) 04804 56(39) Dzhalindite, syn(6.2.0).Zink gallium carbonate(0.2.7) H76—1464 H -076-3644
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26/ deg.
-] d intensity | FWHM | Crystalline size e ] -
No.
o e Y] Tope) e Y] Identified crystalline phase Database card No.
1 159204  [46803 5(6) EREEN) 15467 Unknown [}
LIz |22375(8) [38701016y 652033  |030804) [153010) |Dzhalindite, synl2.000 116-1464
I3 [250600) [3537014) |445) I EENT Unknown [
N FE) 30502 1867 23 35(82) Dzhalindite. synf2.1.17 116-1464
5 [3206(5) (27884 [1000%)  |0.7060 FRIEEY] Dzhalindite. synf2.2.07 0116-1464
6 [338303) (264000 [540100 3002 17013 Unknown [
L7 [s5.7301)  [251108)  [34(8) 173 40028 Dzhalindite. synf3.0.17 1176-1464
18 [3953)  [22780)  |soier 057010; | 89036 Dzhalindite, syni?.2.2y 0176-1464
(1o [45676)  [1e&sn  [7101) 0.52(67 108(24) _ |Dzhalindite, syn#.0.00 1116-1464
10 |51.736)  |1.7656019) 76011y 186015)  [22(8) Dzhalindite, syn{4.2.0} 01176-1464
11 [57.08(8)  [16122019) 620100 160008 2608 Dzhalindite. syni4.2.27 116-1464
L1z [7i6xe)  [1.3157200) [16(5 LA 2212 Dzhalindite. syn(4.4.2) 01176-1464
113 [76.0307 [125102y  [18(62 1.3 43023 Dzhalindite. syn{6.2.07 116-1464
[ 114 [80.3(3) 118004 1204) 1.203) 55(44) Dzhalindite, syn{6.2,2) 01-076-1464
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26/ deg.
zf d Intensit FWHM  [Crystalline siz . .
No Tded) A7 Tons) Y i A Identified crystalline phase Database card No.
1 |2160(2) [4110(5) (88012 0.44(2) 147129 Indiurn Oxide(2.1.1) 01-071-2194
z  [zza4) [sesslny |20 0.40(3) 163(76) indiurm oxide — 1I(0.1.2) 010720683
3 [30.706(8) [2.5093(8) [961(40)  |0.478(8) [124(6) Indiurm Oxide(2 2.2} Indium Gallium Zinc Oxide(0.0.9) 01-071-2194 01 —070-3625
4 3259(3) 2.745(2) 120(14) 0.65(5) 6E(10) Indiurn Oxide(3. 1.2)indiurn oxide — 11(1.1.00.Indium Gallium Zing Oxide(0.1.2).Zincite(1.0.0) _[01—071-2184 01 —072—0683.01 070-3625.
5 35597017 [2.5200012) [290(22) 0.54(3) 95(8) Indium Oxidel4.0.0)Indium Gallium Zino Oxide(0.1.5).Zincite(0.0.2) 0712184 H 070362500 0749042
6 37.83(6) 2.376(3) 44(9) 0.69(8) 66(17) Indium Oxide(4,1,1)indium oxide — 11{1,1,3) 071219401 0720683
7 39.96(4) 2.254(2) 12(4) 05(2) 87044) Indium Oxide(4.2,0)indium oxide — 11(2.0,2).Indium Gallium Zinc Oxide(1.0.7) H-071-2194.01-072-0683.01 0703625
€ [4207(3) [2.1461(16) [35(8) 0.54(4) 136(38) Indiurn Oxide(3.3.2)Indiurn Galliurn Zinc Ostide(0,0,12) 01-071-2194.01—070-3625
HE 45.75(4) 1.8814016) [95(13) 0.55(3) 112(18) Indium Oxide(4,1,3)indium oxide — 11{0,2,4) 071219401 0720683
10 [4957(7) 1.837(3) 18(5) 0.39(11) 164(83) Indium Oxide(5,1,2) H-071-2194
11 [50.28(6) 1.813(2) 30(7) 0.47(14) 138(717) indium_osxide — 1101,1,6). Indium Gallium Zine Oxide(0,1,11) 010720683 010703625
[ 11z |51.233019) |1.7816(6) |293(22) 05120170 [127(18) Indium Oxide(4,4,0)indium oxide = 11(2,1,1) 0-071-2194.01 0720683
[113 [5285(5 1.7309014) |26(7) 0.20(8) 284(106) | Indium Oxide(4,3,3)Indium Gallium Zino Oxide(0,0,15) 0071219401 —070-3625
[ 114 |5423(14) [1.690(4) 9(4) 0.46(17) 158(109)  |Ihdium Oxide(6.0.0) 0i-071-2194
[115 [s611(8) 1.6378017) [41(8) 051(15) 99(43) Indium Qxide(8, 1,1)Indium Gallium Zinc Oxide(1,0.13) 0-071-2194.01 0703625
16 [57.13(5) 1.6111014) [32(7) 0.55(16) 92(45) indium_oxide = 1(2.1.4) 010720683
17 [5945(9)  [1553(2)  |16(5) 0.36011)  [251(161) [Indium Oxide(5.1.4)Indium Gallium Zinc Oxide(0.1.14) 01-071-2184.01 —070-3625
[ 118 [6093(Z) [15103(5) |[iB4(ig)  [0.554(18) [142(17) Indiurn Oxide(6.2.2)indium oxide — 11(1.2.5) 01-071-2194,01—072—0683
19 [6245(7) 1.4858(14) |29(7) 0.50(7) 157(53) Indium Oxide(6,1,3) 0712194
0 [6393(7) 4551(14) |26(7) 0.43(8) 166(64) neium Oxide(.4.4) 01-071-2194
1 [6551(8) 4237015) [8(4) 0.27(14) 258(249) ndium Oxide(5.4.3).Indium Gallium Zinc Oxide(0.2.1) H—071-2194.01070-3625
2 683206 ST901) 2500 1.68(8) A1012) ndium Oxide(6.0.4%indium oxide — 11122, 0)Indium Gallium Zino Oxide(0.2.4).Zincite(2.0.0) | 01-071-2194.01—079—0683.01 —070-3625.
73 [7851(3) 1.258004)  [20(8) 1.00(8) 54(19) Indium Oxide(8,0,0)indium oxide — 11{1,2,8).Indium Gallium Zinc Oxide(0,2,10) 071 -2184. 01 07206830 0703625
24 [7667(5) [1.2419(6) [27(7) 0.57(9) 12640) Indium Oxide(8.1.1)indium oxide — 11(1.3.4] 01-071-2194.01—072—0683
25 [8216014) [1.1723016) |14(5) 059013  [177(89) Indiurn Oxide(8.3. 1 indiurm oxide — 1100.4.2] 01-071-2194,01—072-0683
26 |83.51(8) 1.156609)  [31(9) 0.72(6) 145(48) Indium Oxidel6.6.2)Indium Gallium Zino Oxide(0.2.13) Zincite(1.0.4) 0071219401 —070-3620,0H 0749042
77 |8618(@ 1.1276(8) _ [36(8) 0.70(7) 131(35) Indium Oxide(8.0.4)indium oxide — 11{4.0,4).Indium Gallium Zinc Oxide(2.0.14) 071 -%2184.01 -079-0683.01 0703625
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2{ 443 6 8
26/ deg
H] d Intensity| FwHM |Crystalline size i c R
Mo —ss oy oo g T Identified crystalline phase Database card No.
1 21.682(19} |4.005(3) JREAEY] G.256(15) | 286(47) Indiur Oxide(2.1.1) 000060418
2 30741(6)  [2.9061(5) [11R6044) (024104 288(14) Indiurn Oxide(2.2.2 000060418
3 31.578014) 283082y (167017 T478016)  [148018) Indiumn gallium trioxide bis(zinc mxide)1.0.0) 0788138
4 33.58(0) D BABLTY 14(5) 045(8) 178088) Indium Cuxide{3.2.1)Indium gallium trioxide bis(zinc oxide){1.0.3} 0006041601 0768138
5 35.26(3) D 543083 168(17) O5R4(19y  [128(19) Indium gallum trioxide bislzinc oxideX1.0.4} 0788138
[{ 35607011y [25105(8;  [aw1{23) 194011y [379(58) Indiurn Oxide(4.0.0) 000060416
L7 318405 2.3755(18) [a2(i® 0.2503) 21150 Indiur Oxide(4.1.1) 00060416
L8 38.8008) 2 258(3) 18(5) 0.6304) 13150 Indiurn Oxide(4.2 0Indiurn gallium trivxide bis(zine oxide)(1.0.6) 00006041 6.01078-8138
] 4 842} 2152400 61010 2503 2760610 Indium Oxide(3.3.2) O00060416
10 [45.88() 18762@  [112014) [EFEN] 2420400 Indium Oxide(4.3.1) O00060416
11 (48210 1.BB6(3) 18(6) 0.5305) 162(67) Indiumn gallium trioxide bis(zinc mxide)1.0.9) 01-076-8138
12 |48 .40(65) 1840161 6) |32(7) 0.2503) 347(114)  |Indiurn Oxide(b. 2,1} 000060418
13 |51.16048) [1.7840(3; [510{28) 0.248(7) 2880200 Indiur Oxide(4.4.0) 000060416
14 |52.8103) 172028  [34(D) 0.1904) 386(125)  |Indiurn Oxide(4.3.3) 000060416
15 [55.75(3) 164757 1405 0.2604) 324010 [Indium gallium trioxide bis(zinc mxided1.1.00 01-078-8138
16  [56.12(5) 163403 |768(112 032013 262(133)  [Indium Oxide(6.1.12Indiurn gallium trivxde bis(zine mxide)(1.1.2) 00-006-0416.01-078-8138
17 |58.71{5) 1571262) |36(8) 0.39(12) 148(57) Indium gallum trioxide_bislzinc oxideX1.0.12) 01-076-8138
18 |58 302} 155718y [72(11) 02204} 267(81) Indiurn Oxide(5.4.1) 000060416
19 [60826(11) [15216(2) [384(26) 02500100 [301024) Indiurn Oxide(6.2.2) 000060416
20 [A2.337(0; [14883018) [78(11} 0.2002) 30764} Indiurn Oxide(8,3,12Indiurm gallium tricxide bis(zing oxide)(1.0.13) (00060416 01078-81380
21 63.82(3) 1407206 [1{1) 0.2503) 3650800 Indiur Oxide(4.4.4) 000060416
22 |65.203(8)  [1.42789015) [R412) G47001%) 1720300 Indiurn Oxide(5.4.3Indiurm gallium trivxide bislzine oxide)(2.0.0 00-006-0416.01-078-8138
2?3 667209 140084 |28(7) 0173 4430157)  [Indium Oxide(6.4.00Indium gallium trioxide bis(zinc oxide)(2.0.3) 00-006—04168.01-078-8138
74 67544 138586  |28(7) 0.3208) 2420106)  [Indiumn galliumn trioxide bis(zinc mxide)2.0.4) 01-078-8130
25 |68.18(3) 137425 |45(9) 0.25(5) 2B6(88) Indium Oxide(7.2.1) 000060418
U6 686403} 1346005 [26(7) [FREEN) 442{164)  [Indium Oxidel6 4.2} 000060418
27 |73.758018) |1.2835(3) |28(7 0.3204) 185(56) Indiur Oxide(6.5.1) 000060416
[dzs  [75.228019) [12620(% [70(11) 0.2302) 325(65) Indiur Oxide(8.0.00 000060416
28 [76.56(2) 1243403 661D 42500 2HED Indiurn Oxide(? 4.12Indiurn_galliurmn trixide bis(zing oxide(2.0.8) 00-006-0416.01-078-8130
30 7180 1228500 |36(8) 2500 351000 |Indium Oxide(8.2.00 000060416
EII EEEIEN 12030 |3 [ELEN] 3300103 [Indium Oxide(6.5.3Indium gallium trioxide bis(zin oxide)(2.0.10) 00006041 6.01-078-8130
32 806205} 118077 [15(5) 0. 2506} 410215 [Indium Oxide(d 2.2} 000060416
[ 133 [81.0803 117433 [42(8) 0.2803) 361088) Indiurn Cxide(8.3,1)Indiurm galliurn trimxide bis(zine oxide)(2,0.11} 00006041 6.01-078-8138
34 [83.311(15 [1.158020 7 [102(13) G517y [32758) Indiur Oxide(6.6.2) 000060416
35 [8483011) [1140802) [9lb 0.5 1740125)  |Indiurn Oxide(?.5.2hIndium gallium trioxide bis(zine oxide)(2.0.12} 00-006—0416.01078-8130
36 [A5.88(2 11296 |76(11) 0.2902) 33137 Indiumn Oxide(B.4 0Indium gallium trioxide bis(zing oxide)(0.0.20) 00006041 68.01-078-8138
37 [R7.374D 1115364 [18(6) 0.2203) 491(233)  |Indium Oxide(8,3.3} 000060418
38 [assafioy  [1103100) [1204 03110 346(24)  [Indium Oxide{8 4.2)Indium gallium trioxide bistzing oxide}2.0.13) (0-006—0416.01-078-8138
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Fig. S2. TG-DTA curves of PEG(COOH)2. The heating rate is 20 °C min™.
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