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Abstract

Tungsten has high melting point, excellent high temperature strength and
low coefficient of heat expansion. Copper has good electrical (thermal)
conductivity and low melting point. W-Cu composite material is fabricated by
using powder metallurgy to be provided with special properties, and then widely
used in the packaging, electrical contact materials and heat sinks. W-Cu
micro-powder mixtures usually have poor sinterability due to the relatively low
solubility of W in both solid and liquid Cu. Therefore, in fabricating W-Cu
composite materials, an electroless copper plating process is often used to apply
a Cu coating to the W particle surface prior to the sintering process. However,
micro-powder is often tend to agglomerate during the plating process due to the
electrostatic attraction. Even though the agglomeration is separated to an
independent powder by external force. When the external force disappeared the
micro-powder will be regrouped. Therefore, the micro-powder is a big
agglomeration coated a copper film on the surface. When this phenomenon
occurs, no matter individual powder of the agglomeration has coated a copper
metal, it will lead to the major defect in the follow-up process, and affect the
electrical properties of the particle reinforced copper matrix composites.
Accordingly, in the current study, ultrasonic vibration is applied in the
electroless plating process in order to break up the agglomerations and restrain
the powders from gathering again so as to ensure a uniform deposition of the Cu
powder on individual W particle. We use the electrical conductivity
measurement, contact resistance and dynamic electrode test (arc erosion) to
study the effect of ultrasonic vibration on the electrical properties of the W-Cu
composites. It is shown that the application of ultrasonic vibration in the
activation and deposition steps of the electroless copper plating process prevents
W powder agglomeration and ensures that each W particle is coated with Cu. As
a result, the electrical properties of the W-Cu composite samples are

significantly improved.

Keywords: electroless copper plating, ultrasonic vibration, arc erosion
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Time
Order Method Component Range ! .
(min)
1 pure water clean H20 - 15
2 alkali clean N=OH 3% 5
3 pure water clean H20 - 5
4 sour clean HNO3 5% 5
5 pure water clean H20 - 5 _
6 clean acetone amount 15 Y S
7 dryin - - 120 = T S AR A2, =
o et | Lz B3 LSS AA)A SEM L SE
8 activation i 60
CuSOs | 45g/1L
9 pure water clean H.0 - 5 12000 e
. HCHO/ i
10 reduction NaOH amount 720 12000
11 | pure water clean Hz20 - 5 e
KNaT/ | 250g/1L ;’m
12 deposition CuSOq4/ 100g/1L | 180 e o
HCHO | 50mg/1L
13 | pure water clean H20 - 5 o w g, l" |
14 clean acetone | amount | 15 o e
15 drying - - 240 )
UAGD
@ KNaT is Potassium Sodium Tartrate (KNaC4H4Os - 4H,0) b T w111 |
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Chunlin Liu, Assistant Professor, Depart. of Applied Philosophy, Chang Jung Christian University

Abstract

Recently, professors Christian List and Laura Valentini attempt to develop a
new concept of freedom, criticizing the ones under the liberal and republican
traditions. Their strategy is to find a concept of freedom satisfying the robust and
nonmoralized conditions and to argue that the liberal and republican conceptions
are not plausible. However, my view is that List and Valentini do not reasonably
criticize the republican conception led by Philip Pettit. In other words, they do not
see the real problem of republican freedom so that the straw man fallacy would
arise. The real issue for the republican freedom is the problem of political
legitimacy, not the nonmoralized one. In this paper, | would like to examine the
arguments from List and Valentini to explain why the real problem of republican
freedom is the problem of political legitimacy. | would also explain that if we can
take the issue seriously, then we know the relationship between the political

freedom and the institution in a further step.

Keywords: liberalism, republicanism, social freedom, non-domination, political

legitimacy
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Practical problem solving: interface control between computer
485 communication (initialization and change) and 12C (Inter
Integrated Chips) via FPGA chip
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Cheng-Shion Shieh, Professor, Depart. of Electronic Engineering, Far East University

Abstract

This article successfully uses FPGA (Field-Programmable Gate Array) chip to
allow a computer based on 485 communication to set and initialize the 12C
components parameters. The company is a manufacturer of DC rectifiers, and
recently use FPGA chips to control rectifier circuits. Because their computer needs
to control more than 100 rectifier, 12C is needed to store and set rectifier station
number by FPGA to complete the setting and storage. In shorts, the industry's

problem is " How to initialize the 12C components (can be arbitrarily set initial
value, not 0) by the PC485 communication through FPGA chip? ;. We have proposed

an 12C initialization and change control program to write into the FPGA chip in the
HDL programming language to solve the above problems. Also verify the feasibility

of the communication between the controller and the EEPROM mentioned in this

paper.
Keywords: FPGA chip, 12C communication interface, Hardware Description

Language (HDL), Electrically-Erasable Programmable Read-Only
Memory (EEPROM).
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