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Fig.1 Mechanism of low-temperature sintered nano silver
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Fig.2 SEM image of cross-section of copper nanowires aligned

vertically

BRI T S G MORE AT R HE 15 ) 1 1) #4
$H, 40 CEETIMMFEN 543 WmK, KFF
G E N 16.75 W/mK. FFWFFT T IREE 5 5 HeR
BEIEL RS AR AL, R BLRE I FE 3G I (40~90 C)H
SRR, WL O 90 “C i L3 1y 1) S Rl 7.55
Wim-K, 7KV [ L] 33.54 W/mK. Bl iR
FERI T, MLG Z#AEZHK, (515 MLG ) F B 4
L RTHE R FE BT, MLG 55 3RS0 g (1052 fid g A0 4%
I, PR AR R Y 5 AR I R T R B R
I B 7 [0 3 HORBE I JE AR K, 32 2R ROy T T
I I MLG BHIET MLG MR EM R MK, DL AE P
TR T I BRI BB, ST ZEEME
T2 FAT AR 177 ) b3 AR TTIRAN [, R0 5 > 7 Tl
SRR ZEFIRK.

3 MKRESMMAKEESRELTEN

SRR

3.1 HRIRBIFRAKRENFI & ERE SRR
R

YR AR I G AE — 58 FRFE L BRI T 90K A 11
R, 3 RS R AN KA, 7 T AT LA
P G0 KA A KR ORI R AR, AL PR KE R 4P 1
Pedhiihith, J— M, Ao REHRIKENEGTHS
B DL KO R T AR SR . B A R g K
2 THI B M 20 DK R T o5 e 0 K A 0 3R v 1 3 0
HOPE, [ I R PG B 400 KA 5 480 4k S T 1) 2 AR L
DA R 2 THT R 4 K AR A oh 3 FAGE i ik — 0 3 s i 1
FpH R,

Singh 5 IR FR AR 4 2 BERR G K (MWCNT)
RIMPAT I REAL S T I NREE T R T, W R LT R
P AR B, FIR AR B (DMF) 38 J5Use
MWOCNT 5 4K AR 2 1) BB 3% 4 1l 46 4 R HR A i ik b
KA (Ag-MWCNT) (Uil 3 Fros ). B 4K B 2 10 1) 40
KA AT DL BB 90 K TR PR A Ty, e R g oK

VW h

MWCNT  -COOH gp. attached to MWCNT Ag" reduction by DMF
3 GKRAVE MR 2K R = B (Ag-MWCNT)
Fig.3 Schematic diagram of nano Ag decorated MWCNTs
(Ag-MWCNT)



© 3398 -

Wt &R TR

848

10 I LA b 4> 8Pk . 4> W% MWCNT fl Ag-
MWOCNT 35 78 B PR T ol il vk ag . R IRE
3 AR BE B TH = i B OK, % MWCNT #l Ag-
MWCNT 1A 0.5%0F, 90 CIkFE# S F 4 K
0.51 A1 0.88 W/m'K, {H & Ag-MWCNT Z¥ A 1%0,
FE b -3 RS, 2Bl 2 T Ag-MWCNT & 4E 4]
B, WA T Ag-MWCNT 5544 i 1 42 fid i B2 BT 250

Pal Z5USUR A B R MRS IR ( V(H,SO,): V(HNO;)=
3:1) H+ B R (SDS) 4 HI%F MWCNT i
MMk, AL SRR L TR 0K (C-MWCNT) Fi4kE
MK (N-MWCNT), 78 LB 40 )
P FICPE R 9K S AR AR, KA R B %
Ag/C-MWCNT Fl Ag/N-MWCNT K8}, T4 )5 40
KAt 320 MPa K Hs il 2, 800 CHELS 12 h MHAFE
i T ACPEBE o X EE AT T L. Ag/C-MWCNT A
Ag/N-MWCNT [ S #PERE, KIL Ag/N-MWCNT [
SR B AR e 32 B DL 9 I m-ndfE B B
JIERIFEBR A0K A R TR N & 8BS 1, R gk
H HH T S5 4 3 OB AR, Rk Ag/N-MWCONT 3k
SRR MWONT JL40 Bh g fh 2 70 4 K 4 45
Ry rpe A KB b, 5 3O T HUN A E AN SR
i S IERE . Ag/N-MWCNT [ 5 S GR Bl 4K 4 &
I I K, AR N 6% I T R A B G0 K AR TR
HIFES I 1.2 5. X F BT Ag/N-MWCNT 75
F R HL R AR ) L AR

Chen 251LR % R 408 A1 MWCNT BREE AT &
SEEREA M, S[Ag(NH) "% & WA+ e L
TRH (SDS) R4, LA EAE Ay ik st 771 il 4 HL A 1 e
YK o T 4 I I R S I I T S BT PR 2 b R AR R
SR, BRI Y 1.5 h KRR RSP IA E) 5 nm.
KH Ag-MWCNT il £ 0K i AR NS T #40, RIS
#H MWCNT 2 [ 44 K 4R R S R 38 . i 90k
S04 T B 2 PR A K AR BTG T B K 5 R T ()
IBHAERE T 7 AR, AR TR A R

3.2 PRREBAKRERBESERERFRAFH
TERE BT

WAK A UK ARG M Bk 44 K 5 5 M 0K #4 C 1E
I E AR GRS, A7 Bl I e b 41 24 R T AR 5
AR H T T RBH R APEREA L . BRAIKE
(5 NI 5 T 1 R IR BB o 5 R0 RS v, Te] I e
oK 3 1HT A KR 5 M O e 45 T 0 B AIG T SERH IR 4
T A, KRR 7 R S ) 5 7. T
Fef s, iR BobE RE1E 2R IRAR P52,

Choi S5 FH BB 1 1k B L S8 ) PS-b-PAVP {07
Tk 4 K 5 OK B R VR & 1 % Ag/MWNTS/PS-b-

P4VP, fE 10.0 MPa 1 160 C 444 F #k sl Ak AL
MFILF] 152.8 W/mK. XL T 405 LA PS-b- P4VP,
T PS MR L4 PVDF 1E M4k, R nam
S H 0% K IR SRR R DL PS F PVDF AR S
PCRAL T PS-b-PAVP, 1T PS-b-P4VP i g P45 o5,
BE A% 08 B s 4 F 52 A 4 R i B BORE R AR E i TR
3, BT & JE-a R A A B, # AT T KR S
Wk, ST HAMEMA R SRR, HEREE
# 1 Ag/PS-b-PAVP R RAFAEMEME, BRAVKE IGIAN
A TR R AR 58 B AN SRR E

Kim 228 5l A PR MWNT 55 IR R 4
B e 250 CEATUMR IR R & Ag-MWNT, {2
Ag-MWNT IS 50 60% [ K ALK h il &
HLF OB, WIS T A [ J56 &5 J 15 0 490 oK 50 Vs om 2 0f
BELE LRI . £ 200 °C 4 4 KAR & AR R AR AN
RS, ORI T RSN e, Bk B A MLV R
B A1 T i 4 A A 2 T 0 A R 08 0 R e e e %
1E 300 °C e 2 ik 75 v A3 L 71 A0 5 & W 5 O 53 il 56
A, [A) IR A0 K A 0 5 | N BHL 1E 958 425 b 2 v A K A R
o Bl 5 AN KA S R s 0 K AR R AN B 4 K A 85
I AE KR I A K T e, R ) e T 1 S P 8 i v T
P, MWNT &84 3% T RHE 300 CHE
g, SHREILF 211 WmK, N TEE3E KR L
TN (LED) 4 T S 1A R R e Pk

Suh, Oh 2EP¥¥I 58 T AR KA . GKA TR |
KRR LR BB MGk 20K 8 5 R AR A E AT HL 7 SOk
SRR A AR IR TR B
TEBE. FREESE, KN AgMWNT KEHER
LR VERE BRI, B AR A R IT 2 OR R A R v 1)
Peab i v, v LSRR 40K A AR R RASRD (R R SR R4 1Y)
SR LK 4, SRTFER FIREEMBIR FIE .

Ag
{ELGH

\ 20nm
i

4 IR IR B P B MR 9 KA RIS AR I SEM
PRI RN B ARAE M Bk 49 K A HE 42 S TCK. TEM FE 35

Fig.4 SEM image of nAg-MWNTs bridging Ag-flake islands in
the epoxy (a) and TEM image of the interface between Ag
flakes and nAg-MWNTs (b)
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Recent Progress of High Thermal Conductivity of Low Temperature
Curing Electronic Paste

Huang Yukuan', Gan Guoyou', Xu Shuntao', Li Wenlin?, Li Junpeng’
(1. Kunming University of Science and Technology, Kunming 650093, China)
(2. State Key Laboratory of Advanced Technologies for Comprehensive Utilization of Platinum Metals,

Kunming Institute of Precious Metals, Kunming 650106, China)

Abstract: Electronic paste is an excellent thermal interface material (TIM), which is widely used in ultra-high speed computer chips, power
semiconductor devices and LED, and it can achieve mechanical connection, electric connection and thermal connection between chip and heat sink
by low temperature curing process, which can satisfy the application requirements and service conditions at high temperature. This paper reviewed
the recent development of nano silver and carbon nanotubes application in low temperature curing electronic paste. Based on the influence on
thermal conductivity structure of silver nanoparticles and carbon nanotubes, we separately presented: (1) the influence of the size of nano silver,
surface coated agent and twins growth mode on the thermal conductivity in electronic paste; (2) the vertically aligned carbon nanotubes are prepared
and the joint interface are modified and decorated, and TIM is prepared to form high thermal conduction path by connecting chip and heat
sink; (3) the interface influence of silver nanoparticles decorated carbon nanotubes and the effect of silver powder to prepare three-dimensional
composite thermal conductive structure by sintered bonding on enhancing the thermal conductivity of electronic paste. Finally, we expressed the
expectation for nano silver and carbon nanotubes application in improving the thermal conductivity of the electronic paste in the future.
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