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Communication Industry

In wireless communication system, the antenna is an important component using
to transmit and receive signals. In order to meet the demands for the future wireless
communication devices that are lighter, thinner, and smaller, chip antennas have been
developed to replace the conventional wire (or helical) antennas. However, it is very
difficult to obtain a chip antenna with small size and large bandwidth at the same time.
The invention presents a new structure of chip antenna that results in size reduction

Chip Antenna

and bandwidth expansion (Fig. 1).

The chip antenna has a substrate of a dielectric material and one or more

layers, and a feeding pad
formed on an outer sur-
face of the substrate for
signal injection. In partic-
ular, a meandering con-
ductor is disposed on at
least one layer of the
substrate for use as a
radiator unit. A conductor
is disposed on a sub-
strate layer for use as a
feeding conductor for the
antenna, and for propa-
gating signals when con-
nected to a signal source.
A matching unit disposed
on the layers of substrate
includes a matching con-
ductor and a ground in
which the matching con-
ductor is shielded by at
least one plate of the
ground. In particular,
portions of the matching
conductor are respec-
tively connected to the
meandering conductor,
ground, and feeding
conductor. The matching
unit improves the chip
antenna’s input imped-
ance so that the band-
width of the chip antenna
can be extended. Figure 2

Ground

Matching
conductor

Substrate

Feeding

Radiator unit

Feeding conductor

Fig. 1 Schematic structure of the chip antenna.

Fig. 2 A chip antenna operates at 2.4 GHz band.

shows an embodied chip antenna operating at 2.4 GHz band (ISM band).
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Knowledge Bridge

The chip antenna of the present invention
possesses the advantages of small size, large
bandwidth, and high reliability. It is well suited for
short-range wireless communication applications, e.g.
bluetooth module and wireless LAN.

The developers wish to cooperate with qualified
domestic and overseas manufacturer. (ROC Patent
N0.452996)

For further information, please contact Wen-Jen
Tseng, Jyh-Wen Sheen, Jian-Hong Chen and Jackie
Shue, Computer & Communications Research
Laboratories, Industrial Technology Research
Institute, Hsinchu, Taiwan, ROC. Tel: 886-3-5732124,
886-3-5917613.

Integrated Circuit Industry

High-Breakdown Voltage Heterostructure
Field-Effect Transistor for High
Temperature Operations

Recently, high speed, microwave, and power
electronic components fabricated by compound
semiconductor have paid an important role in the
electronic field. Many filed effect transistors (FETs)
must be permanently operated in high temperature
environments have been widely applied in the
electronic equipments, such as space explore,
satellite technology, automatic control, navigation,
radar, and the investigation below the ground, etc.
However, as the device dimension is reduced, the
distance between electrodes is also decreased. This
causes the reduction of breakdown voltage
attributed from high field between drain and source
regime. In high temperature environments, the gate
potential barrier height of FETs is reduced as
temperature increases. Furthermore, substrate
leakage current could reduce the breakdown voltage
and degrade the device performance in high-
temperature environments.

In this invention, we propose and develop a
high-breakdown voltage heterostructure FET suitable
for high-temperature operations. Due the use of n*-
GaAs/p*-InGaP/n-GaAs gate structure, electrons can
be effectively confined in the channel because of the
presence of significant conduction- and valance-band
discontinuities at GalnP/GaAs heterointerface. Thus,
device performances with high transconductance,
high breakdown voltage, and low gate leakage
current can be achieved, simultaneously. In addition,
the sub-channel is designed as an InGaAs layer. A
quantum-well channel structure is formed due to the
employment of GaAs/InysGaggsAs/GaAs structure.
Hence the confinement of electrons and linearity
performance of the device can be improved.

Gate

Drain Source
- 0 200~30004
A 180 em 80~120A
r?fﬁslolkmoﬂcmﬂ 2000~3000A
InxGayxAs 100~200A
undoped X=0.05~0.25
GaAs .
undoped 50~100A
Delta doping layer
3(n)=2x10"1~1x103cm-?
GaAs
undoped 0.1~2.0pm

Semi-Insulated GaAs Substrate

Fig. 1 The schematic cross section of the device.

Furthermore, the carrier supplier is an inverted 6-
doped sheet. This provides the good properties of
higher electron concentration, higher electron mobility
and lower impurity scattering effect. Based on these
advantages, we believe that this invention can be
applied to the fabrication of high-performance FETs.
Moreover, it will play an important role in the
applications of the high-frequency microwave circuits.
(ROC Patent No. 452978)

The developer wishes to cooperate with
qualified manufacturer. Someone who is interested
with this invention is very welcome to cooperate with
us.

For further information, write or call, Wen-Chau
Liu or Jung-Hui Tsai or Wen-Lung Chang or Kuo-Hui
Yu or Kun-Wei Lin, Department of Electrical
Engineering and Institute of Microelectronics, National
Cheng Kung University, Tainan, Taiwan, ROC. Tel:
886-2-2757575 ext. 62354.

ElectronicsIndustry

Gigahertz-Band Low-Loss Wide Bandwidth
Novel Surface Acoustic Wave Filter by
Using Simple Fabricated Processes

The inventive technologies were based on the
relative principles of the surface acoustic wave. By
using properly coupling circuit design, the GHz-Band
novel SAW filter with a bandwidth as wide as 800
MHz (BW=80%), and an insertion loss as low as
-2.962 dB was achieved. This characteristic results
from the interaction of the wave. It makes the central
frequency and bandwidth of our SAW filter be growth
by the parameters effect and also reduce the insertion
loss at the same time. If we apply this technology to
the high frequency operation, it can also support more
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Fig. 1 The frequency response of the novel circuit SAW
filter which was fabricated on 128°-rotated YX
LiNbO; substrate. (including 42-pair 16 um IDT)
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Fig. 2 The frequency response of the conventional SAW
filter which was fabricated on 128°-rotated YX LiNbO,
substrate with the novel circuit. (42-pair 16um IDT)

excellent filter function and wider frequency range to
the classic SAW device. Due to the technology, we do
not need to reduce the size of the IDT finger width
and can effectively improve the central frequency to
the GHz. The frequency response of the novel circuit
SAW filter which was fabricated on 128°-rotated YX
LiNbO; substrate. (including 42-pair 16 um IDT), as
shown in Fig 1. The frequency response of the
conventional SAW filter which was fabricated on 128°-
rotated YX LiNbO; substrate with the novel circuit.
(42-pair 16 um IDT), as shown in Fig. 2.

The developed novel SAW filter has the
following advantages: (1) We just need one
photomask in processes. It is easily fabricated and

Knowledge Bridge

suitable for mass production in industry. (2)Because
of the novel filter manufactured by the parameter
effect, we can improve the detriments of the
conventional SAW device and effectively reduce the
insertion loss into 3dB. (3)The central frequency
raises to GHz-Band effectively. (4)This technology is
easily fabricated and can perform large bandwidth.
(BW=80%) (5)The novel circuit can also be fabricated
to conventional SAW filter. It gets us more flexibility
and convenient.

For more information, please contact with Mau-
Phon Houng, Department of Electrical Engineering,
National Cheng Kung University, Tainan, Taiwan,
ROC. Tel: 886-6- 2757575 ext. 62342.

Biotechnology I ndustry

Novel Lipophilic Folate Antimetabolites as
Anticancer Agents for Brain Tumor

Methotrexate, a folate antimetabolite, has been
intensively used in the treatment of cancer, reumatoid
arthritis, psoriasis, and Pneumocystis carinii caused
pneumonia commonly associated with AIDS patients.
However, problem of drug resistance emerged as one
of the unfavorable characteristics of this folate
antimetabolite. The acquired drug resistance is either
due to an impaired folate transporter-mediated
process on cellular uptake or an alteration of its target
enzyme, such as dihydrofolate reductase (DHFR) or
thymidylate synthetase along DNA biosynthetic
pathway.

In consideration of drugs with better cellular
uptake via passive diffusion leading to higher
intracellular bioavailability and more structural
flexibility for reaching the active site of the target
enzyme, we designed and prepared a series of 2-
amino-6-methyl-5-(4-substituted-1-piperazinyl)
pyrimidin-4(3H)-ones as open-ring analogues of
methotrexate. The compounds, structurally similar to
the open-ring analogues of methylenetetrahydrofolate
(MTHF), are also potential inhibitors of glycinamide
ribonucleotide transformylase (GARTFase) and ami-
noimidazolecarboxamide ribonucleotide transformy-
lase (AICARTFase), the key enzymes for purine bio-
synthesis. The significance of structural design on
these compounds is (1) being lipophilic for the
improvement of cellular uptake; (2) maintaining the
core 2-aminopyrimidin-4(3H)-one skeleton and (3)
using piperazine as a bridge to maintain four-atom
distance from the pyrimidine ring to the phenyl ring so
as to keep the molecules conformationally similar to
that of methotrexate (Fig. 1). Antitumor screening was
conducted on 60 disease-oriented human cancer cell
lines by the National Cancer Institute (NCI) of the
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U.S.A. Five (com-
pounds 7, 8, 9, 10 and
12) out of thirteen
compounds tested
showed selective cy-
totoxicity on SNB75
human CNS tumor
cell line with Glsg,
represents the con-
centration correspond-
ing to 50% of growth
inhibition, ranged from
1.39x107 M to less
than 10 M. The open-
ring analogues seemed
to provide better
lipophilicity for the
improvement on cellu-
lar uptake. In com-

parison with the rigid
structure of meth-
otrexate MTHF, the
conformational flex-
ibility of these openring analogues might count for
their accessibility to the target enzyme.

For further information, please contact Hui-po
Wang, Director General, Bureau of Pharmaceutical
Affairs, Department of Health, Taipei, Taiwan, ROC.
Tel: 886-2-23210151 ext. 391.

Biotechnology I ndustry

Novel Phosphor-Biochip

“Biochip” usually refers to a series of products
due to the variety of biochemical assays that are
manufactured for applications in life science,
including medical diagnostics, drug discovery,
environmental restoration and agriculture. Biochip
is a powerful tool to study the bio-
molecule basis of interaction and

Fig. 1 Open-ring analogues of MTHF as antitumor agents.

biochip. The probe “Phosphor-Cutting Molecule”
(organometallic phosphors which could also be
used in OLED displays) was designed for this
“Phosphor-Biochip”. These molecules exhibit
function of DNA recognition and are capable of
specifically binding and cleavage of DNA. The
emission color of the luminescent label on the
molecules before and after reacts with DNA will be
obviously changed. In this way, the specialized
luminescence can be related to the presence of
certain DNA fragment and thus the chip can be
applied on the diagnosis of DNA, gene
sequencing, etc. A schematic description is as
below:

For more information, please contact Dr.
Feng-Shih Kao, Department of Chemistry,
Tamkang University, Tamshui, Taipei County,
Taiwan, ROC. Tel : 886-958-055-770, E-mail:
biosearch@hotmail.com.

reveals huge amount of information
on a scale that is not possible using
conventional methods. The field of
biochip technology has evolved over
the past quarter of a century. There
are many types of biochip for various
applications, for instance, DNA chip,
RNA chip, protein chip, etc. For its
simplicity, efficiency and low cost, the
development of biochip will be limited
to infinite.

The system of “Phosphor-Biochip”
is a newly developed aspect of

DNA
DNA Fragment
4 4
interaction : Binding
e L]
Cutting ILf

7,7

Phosphor - Cutting Molecule
(L : luminescent label)
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