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Brazing of Aluminium Nitride(AIN) to
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Abstract

Aluminium nitride (AIN) is currently under investigation as a potential candidate for replacing alumium
oxide(ALO,) as a substrate material for electronic circuit packaging. Brazing of aluminium nitride(AIN)
to Cu with Ag base active alloy containing Ti has been investigated in vacuum.

Binary AgTi.(AT) and ternary AT-1wt.%AI(ATA), AT-1wt.%Ni(ATN), AT-1wt.%Mn(ATM) alloys
showed good wettability to AIN and led to the developement of strong bond between braze alloy and
AIN ceramic.

The reaction between AIN and the melted brazing alloys resulted in the formation of continuous
TiN layers at the AIN side interface. This reaction layer was found to increase by increasing brazing
time and temperature for all filler metals.

The bond strength, measured by 4-point bend test, was increased with bonding temperature and
showed maximum value and then decreased with temperature. It might be concluded that optimum
thickness of the reaction layer was existed for maximum bond strength.

The joint brazed at 900T for 1800sec using binary AT alloy fractured at the maximum load of 35kgf
which is the highest value measured in this work. The failure of this joint was initiated at the interface
between AIN and TiN layer and then proceeded alternately through the interior of the reaction layer
and AIN ceramic itself.
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Table 1. Physical properties of AIN.
Coefficient of Young's Thermal .

Density
thermal expansion modulus at strength conductivity (g/em®)
R.T.~773K(10%/K) 293K (GPa) (kgf/mm?) (W/mXK)

46 2744 130~200 33
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Fig. 1. Schematic diagram of a vaccum furnace.
1) specimen
2) graphite heating element
3) water cooled copper electrode
4) Pt-Rd thermocouple
5) heat shield box
6) vacuum chamber
7) cooling coils
8) viewing port
9) telescope and camera
10) to vaccum system

DY A Y HSE B

26 H

ot

Hito] etzE AHe AW
Aetata AotAE 0.05um7HA Aokt 3 HO+ NH,
OH+H,0, &oloz & Hgstdct HAH
A zA 3% YAEE S FAEALE R 7 (Philips 515
SEM/EDX) & At&-3te] £43ch Alde] 44
WS- B a3l A4 Ee XA 33743 (Rigaku
2028) & AHg-3ted EAlEtch dgAIwHe FAgH
weE FrAle FAAEAN S A
gom suy 9P FAZ F4Y N F
MNaolA F4S o] Ha2M Fahct

[es

£ -Il)lf
E 04.,
w -

KA BB @ISE W13E H3HE, 19954 98

ol (AIN) 2 Cug] 2o 137

HEy dEe 48 FYNYSE R on

AEg NBel Fusge 1y 2008 £ARow
ST A 3 s Al gYng
o ;

é
2
- o
2
€

Ag-3he] 35}
Ak Algell AH8-€ &%= Instron universal
testing machine ©1 32 M8 2] cross head speed=
05mm/ming& #FA8H. FEAEE AINAIH]
HAAL Leldtd HPRE g ged Bod
Aoy oo 8% oz Frisgc

3153 7}73 6mmE %“C A=

Cu
filler mpterial
B o o R
BEND TEST SPECIMEN
Cu {5x5x25mm)
1um polishing
(a) brazing (b) cutting () polishing
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Fig. 3. Jig for four-point bend tests.
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Photo. 1. Photograph of wetting contours of Ag-base bra-
zing alloys.
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Table 2. Result of wettability of Ag-base brazing alloys on AIN.

Ratio of Heating Condition
) Contact

Filler metal(wt%) Spreading angle(®) Temp(T) Time (ks)

ratio( %)
AfesTin(AT) 103 30 1000 18
AgeoMn;(AM) —30 90 950 1.8
AgasSis(AS) 0 90 950 18
AgaeY 11 (AY) -5 95 950 18
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Table 3. Result of wettability of Ag-base ternary alloys.

Ratio of Heating Condition
i (wt%) Spreadin, Contact
Filler metaltw P & angle(°) Temp(T) Time(ks)
ratio( %)
AT+ 1wt % Al(ATA) —30 70 960 18
AT+1wt%Ni(ATN) - 30 80 960 18
AT+ 1wt % Mn(ATM) —-30 75 960 18
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Photo. 2. Microstructure of the interface brazed by AT
alloy at 950C for 1.8ks.

KB @I, 135 H3%, 19954 9A 283




9
=
N
™
-
ot
2l
of
rx

Photo. 3. SEM microstructure and element distribution at the interface brazed by AT alloy at 950C for 1.8ks.
a) Microstructure b) Ti ¢) Cu d) Ag
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Fig. 4. Result of XRD analysis for the specimen brazed
by AT alloy at 950C for 1.8ks.(A Cu, & Ag, O
AIN, @ TiN)
(A) AIN surface
(B) 0.6mm ground
(C) 0.8mm ground
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Fig. 5. Result of XRD analysis for the specimen brazed
by Ag-based ternary alloys at 950C for 1.8ks.
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Photo. 4. Microstructure and Ti distribution at the interface brazed by Ag-based ternary alloys at 950C for 1.8ks.

(a) ATA alloy (b} ATN alloy (c) ATM alloy
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