a4 % 4 i = # #i3 R Vol.44 No.4
2025 4F 4 A MATERIALS CHINA Apr. 2025

LA AcRiE, W, HOKE, % HEASUEAR-GOREB AR TEREDT ST 1], T EMRIIERE, 2025, 44(4) . 373-379.
YUCJ, YEY C, DUY G, et al. Study of New Thermal Interface Material-Nanosilver Paper[ J]. Materials China, 2025, 44(4) . 373-379.

q

37 B 34 SR T -4 SR M BE R R

AEIE, TAER, BARE, £ K, ZRE, KLK
B KRR 5 TR 8 K3 410073

W

O EECERRM AR, e NS RESRERE, W KRR N, ErkeE . B
BERRE | R 1 R R MERE R, (EAE BRI AL TET R R L TG TA T R A8 1 1 S OGATR ok, TS 5 =2 DG IE A A8 A TR R
JTEJE B, SRR IE 8 AU ACKE B 51 3 B AR 9K S B A I — PP AR L = 20 | = VRN = SR B A OR R AR, BIESE T 4K
ERACIVR RS 5 1 S I RE RN 5 SL IR R B2 B, 4007 T BURBE S 5 9 R SR AR oW 30 B Y U0 B LB 80, 45 SRR HT, gk
HEARTE 250 °C/10 MPa/10 min P41 FRUEBRSE S, 4181805, fLBRHR<S5%, #P<0.8 mm®-K - W', 15 RE4Aa] (14 2 35 55 )
SR ik 39 MPa, 400 °C il 2544 T B YIS BE @53k 13 MPa, 49KERENUE N — %ﬂlﬂ?ﬂ”ﬁ{mr’aé*(qso%) B 3R A (R
~800 °C) ARSI AEL, 76K IR SRR (1 4 o HLAT 132 (9 107 Al 5%

KPR WO, FRMT AR, AR, (RIS, SEIREURAL, KRRk Ik

hE 2SS, TM241; TB383 MERARIRED . A XERE: 1674-3962(2025)04-0373-07

Study of New Thermal Interface Material-Nanosilver Paper
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Abstract: The third generation semiconductor materials have excellent properties such as wide bandgap, high breakdown
electric field and high thermal conductivity, which meet the performance requirements of high-power semiconductor dvices
towards miniaturization, high performance, high packing density and high reliability. However, the traditional thermal inter-
face materials can no longer meet the high heat dissipation requirements of the devices, so it is urgent to study a new type of
thermal interface materials that matches it. A kind of nano-silver paper with high purity, high thermal conductivity and high
strength was prepared from uniformly dispersed silver nanowire solution by wet papermaking technology. The thermal conduc-
tivity and shear strength of nano-silver paper after hot-pressing sintering were studied, and the micromorphology and shear
fracture morphology of the nano-silver paper after hot-pressing sintering were analyzed. The results show that the nano-silver
paper has compact structure at the hot-pressing sintering process of 250 °C/10 MPa/10 min, porosity is less than 5%, ther-
mal resistance is less than 0. 8 mm*-K +W™' | the room temperature shear strength with the substrate is 39 MPa, the shear
strength at 400 °C is 13 MPa. As the low-temperature sintering ( <250 °C ) and wide-temperature range service (room tem-
perature ~800°C ) new thermal interface material, nano-silver paper has a wide application prospect in the packaging of high-
power semiconductor devices.

Key words ; nano-silver paper; new thermal interface materials; wet papermaking; low-temperature sintering; wide-tem-
perature range service; high-power semiconductor
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Fig. 1 Pictures and cross-sectional schematic diagram of sintered sand-

wich structure sample: (a) thermal conductivity test sample,

(b) shear strength test sample
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Fig. 2 Macroscopic and microscopic morphology of nano-silver paper
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Fig. 3  Thermogravimetric curve of nano-silver paper
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silver paper at different sintering temperatures
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Fig. 7 Surface morphology of nano-silver paper at different sintering temperatures: (a, b) 180 C, (c, d) 200 °C, (e, f) 250 C, (g, h) 280 C
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Fig. 8 Schematic diagram of shear strength test
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