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Abstracts

Mitsubishi Denki Giho: Vol. 71, No. 3, pp. 25~30 (1997)

A 3.3V-Oniy 8Mb DINOR Flash Memory
by Shin’ichi Kobayashi, Kenji Noguchi, Tadashi Dmae & Makoto Di

Mitsubishi Electric and Hitachi have jointly developed an 8Mb DINOR
flash memory device for implementing high-performance, low-cost
nonvolatile memory applications. The device operates on a single 3.3V
supply with an access time of 80ns, making it suitable for cellular
phones and other handheld information terminals. A similar flash mem-
ory with a 2.7V supply and wider operating temperature range will also
be shipped soon, further widening application possibilities. The 8Mb
device supplements a previously developed 16Mb DINOR flash memory
device.

Mitsubishi Denki Giho: Vel. 71, No. 3, pp. 2~6 (1997)

Recent Trends in Semiconductors
by Akihiko Yasuoka

The article reports on trends in DRAM technologies, including 'eRAM’
a promising system LSI technology. The article touches on migration to
300mm - diameter wafers, and trends in advanced lithography and
multilayer interconnect process technologies that are driving the
continued advances in device performance and integration.

Mitsubishi Denki Giho: Vol. 71, No. 3, pp. 31~134 (1997)

A Java Platform Using a M32R/D RISC MCU with Embedded
DRAM

by Mamoru Sakamota, Koichi Sato, Isao Minematsu, Koji Hirano & Toshifumi Kobayashi

Mitsubishi Electric has developed an M32R/D microcomputer unit
(MCU) platform for developing Java-based Internet terminals. The plat-
form has hardware interfaces for color LCDs and PCMCIA cards, and a
software library including a microkernel, runtime Java support, networ-
king support and the Abstract Windowing Toolkit (AW T). Java is seen
as the de facto standard language in the emerging field of Internet ter-
minals.

Mitsubishi Denki Giho: Vol. 71, No. 3, pp. 710 (1997}

Design Technology for a 1Gb Synchronous DRAM
with a 1.6GB/s Data Rate

by Narumi Sakashita, Shinji Baba, Kazutami Arimoto, Shinji Komori & Kazuo Kyuma

Mitsubishi Electric has developed a 1Gb synchronous DRAM with a
throughput of 1.6GB/s that uses a square memory array, a hierarchical
memory block layout and memory banks distributed throughout the
array. The combination of large capacity and high speed make this
device suitable for advanced unified memory applications. The device
employs 0.15um geometry, enabling a die area of just 582mm?. It is
mounted in a chip-scale package.

Mitsubishi Denki Giho: Vel. 71, No. 3, pp. 35~40 {1997)

A 16b Microcomputer for VCR Software Servo Applications
by Kazuo Hayashi, Yukihisa Naoe, Takashi Tsuchiya & Yuji Nagakawa

The capabilities of VCRs are increasing while retail prices continue to
fall. Microcomputers for VCR applications need to support enhanced
performance, a broader range of functions and low-component-count
design while meeting the demand for price reduction. Mitsubishi Elec-
tric has previously implemented servo control systems in software to
boost functionality and performance, and has taken advantage of inte-
gration to reduce component count. The newly developed
M37777TMAA X X X GP continues this evolutionary process.

Mitsubishi Denki Giho: Vol. 71, No. 3, pp. 11~14 (1997}
16Mb SOI-DRAM Technologies for Sub-1Volt Operation

by Takahisa Eimori, Toshiyuki Oashi, Yasuo Yamaguchi, ken'ichi Shimomura
& Hiroki Shimano

Mitsubishi Electric has developed a low-voltage, high-speed 16Mb
silicon-on-insulator (SOI)-DRAM. Key process and circuit technologies
incorporated include modified MESA isolation, a low-threshold dual-
gate SOI transistor, Ch/Cs ratio reduction and enhanced drivability via
the body bias control of the SOI transistor. An experimental 16 Mb SOI-
DRAM has demonstrated a 46ns RAS access time at 1V.

Mitsubishi Denki Giho: Vol. 71, No. 3, pp. 4146 (1997)

An Information-Processing LS| for PHS Terminals

by Hisayasu Sato, Tetsuya Iga, Ken'ichi Kashiwagi, Kazuhito Niwano, Tatsuhiko Ikeda
& Kouichiro Masuko

Mitsubishi Electric has developed a complete single-chip solution for
information processing in terminals for Japan’s Personal Handyphone
System (PHS) of cordless digital telephones. Based on a 0.8xm high-
frequency BiCMOS process, the M64820FP replaces previous solutions
using a combination of discrete GaAs devices and ICs. Careful power
management and circuit optimization yield the world’s lowest power
consuniption of 44mA during transmission and 24mA during reception.
The device permits reduction in the size of PHS terminals and increases
the operating time per charge.

Mitsubishi Denki Giho: Vol. 71, No. 3, pp. 15~18 (1997)

1Mb and 4Mb High-Speed SRAMs with Centrally Located
Power Pins

by Atsushi Kinoshita, Nobuyuki Kokubo, Yoji Kashihara, Tadayuki Shimizu & Toru Shiomi

High-speed SRAM with 8b and 16b word organization are finding appli-
cations in modems and network buffer memories. Mitsubishi Electric
has developed 1Mb and 4Mb high-speed SRAMs employing proprietary
CMOS process technology, high-speed circuit technology and a revolu-
tionary pinout with centrally located power pins. The access times for
the devices are 10ns and 12ns, respectively.

Mitsubishi Denki Giho: Vol. 71, No. 3, pp. 47~50 (1997)

A Low-Power 16b Fixed-Point Digital Signal Processor
by Eiichi Teraoka, Taketora Shiraishi, Hisakazu Sato, Masato Nakajima & Koichi Nishida

Mitsubishi Electric has developed a 16b fixed-point digital signal proc-
essor (DSP) incorporating a 16b fixed-point DSP core, program mem-
ory, data memory and peripherals for the digital cellular mobile tele-
phone system. In order to reduce power consumption, the DSP utilizes a
dual datapath architecture and low-power circuit design technology.
Fabricated using 0.5um single-polysilicon, double-metal CMOS technol-
ogy, the DSP operates at the low-power of 120mW, which is suitable for
the personal digital cellular (PDC) half-rate CODEC.

Mitsubishi Denki Giho: Vol. 71, No. 3, pp. 19~24 (1997)
A 64K x 32b Pipeline Burst SRAM
hy Yoshiko Higashite, Shigeki Dbayashi, Setsu Kondo, Nobuhiro Tsuda & Masayuki Iketani

Personal computers are using larger cache memories to support increas-
ing microprocessor performance and larger main memory capacities.
The commonly used 256K B cache size can be realized using two 32K X
32b pipeline burst SRAMs. Mitsubishi Electric has developed a new
64K X 32b SRAM enabling a 512KB cache to be implemented using only
two devices, instead of the four previously required.
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Abstracts

Mitsubishi Denki Giho: Vel. 71, No. 3, pp. 75~80 (1997}

M-Jet Scrubber: a New Physical Cleansing Technology for
Particle Removal

by itaru £anno, Takeshi Kuroda, Maoki Yokoi & Kazunao Sato

Mitsubishi Electric has developed a technology that utilizes water drop-
lets (approx. 10xm in size) in a gas jet at near sonic speed (330m/s) to
remove particles from wafer surfaces. Conventional megasonic scrah-
bers can damage fine circuit patterns and have little effect on 0.1zm-
class particles. The M~ Jet Scrubber offers high cleansing capability and
can be easily adjusted to avoid device damage.

Mitsubishi Denki Giho: Vol. 71, Mo. 3, pp. §1~54 (1987)
A Chipset for ATM LANs

by Tetsuya Kagemoto, isamu Hayashi, Hirohisa Machida, Hiroshi Kuranaga
& Takeo Nakabayashi

Mitsubishi Electric has developed a chipset for implementing asyn-
chronous transfer mode (ATM) LANs. The chipset provides the capahil-
ities required for connecting a personal computer or workstation to an
ATM LAN. It has demonstrated a data transfer rate of 155Mbps.

TAitsubishi Denki Giho: Vel 71, NMe. 3, pp. 8184 (1957)

Lithography Technology Using a KrF Excimer Laser
by Atsemi Yamaguchi, Shuji Makao & Wataru Wakamiya

Mitsubishi Electric has established photolithography technology for
64Mb DRAM fabrication using a KrF excimer laser. The technology
eliminates the unstable imaging characteristics of chemically amplified
resists by incorporating light-oxidation on the sabstrate surface, an
upper protection layer, an antireflective iayer process, and hy introduc-
ing an integrated line for all processing steps from resist coating to
developing. This technology has been proven capable of the potential to
produce 0.1xm holes when combined with Levenson phase-shift masks.
The authors are working on practical implementations of this technol-
ogy for the next generation of semiconductor devices.

WMitsubishi Denki Giho: Vol. 71, No. 3, pp. 55~58 (1997)
High-Performance GaAs Devices for Mobile Communications

by Noriyuki Tanino, Kazuya Yamamoto, Maohito Yoshida, Hideaki Katayama, Kosei Maemura
& Yukio Miyazaki

Mitsuhishi Electric has developed two high-performance GaAs devices
to support the design of compact, low-power mobile communication ter-
minals, The firstis a 1.3W HEMT power amplifier for transmission in
the 900MHz-hand that realizes a power efficiency of 509. The second is
a highly planar self-aligned gate field-effect transistor (SAGFET) used
to realize the industry’s first single-chip 1.9GHz-band radio frequency
front-end IC for Personal Handyphone System (PHS) applications. The
device incorporates the transmitter and receiver circuits, transmit/
receive switch and a variable attenuator.

Mitsubishi Denki Giho: Vel. 71, No. 3, pp. 85~80 (1997)

Advanced Five-Level Interconnect Technology
by Yoshifumi Takata & Yoji Mashiko

Mitsubishi Electric has developed a highly reliable, high-density
multilayer interconnect technology for sophisticated high-speed inte-
grated circuits. It involves three novel processing techniques: chemical
mechanical polishing (CMP), which achieves excellent local and global
planarity of the inter-metal dielectrics; a chemical-vapor-deposited TiN
film applied to the barrier laver in the deep submicron contacts for good
bottom coverage; and a high-pressure aluminum plug for low contact
resistance and simpler processing.This interconnection system is very
promising for 0.25xm technology and farther advancements.

Mitsubishi Denki Giho: Yol. 71, No. 3, pp. 59~62 (1997}

A Semiconductor Laser Diode with a Waveguide Lens for
Optical Communication Systems

by Akira Takemoto, Kimitaka Shibata, Takushi Itagaki & Toru Takiguchi

Mitsubishi Electric has developed a semiconductor laser diode incorpor-
ating a waveguide lens that can reduce the number of components sim-
plify the assembly and lower the cost of optical transmitter modules.
The laser can be efficiently coupled to optical fiber without a separate
glass lens. It is also less sensitive to axial alignment errors than conven-
tional laser and lens assemblies, which simplifies alignment and lowers
assembly cost.

flitsubishi Denki Gihe: Vol. 71, No. 3, pp. 91~94 (1997)

Technoiogy for Cu Interconnections Capped by Thin-Barrier
Metal

by Yoshihike Toyoda, Teisuo Fukada, Takeshi Mori, Makiko Hasegawa & Moboru Mikami

A new process for Cu interconnections fully capped by barrier metal has
been developed. The process includes a self-aligning stage for laying
barrier metal over Cu metalization and an improved Damascene proc-
ess with chemical mechanical polishing. Recesses formed during the Cu
polishing stage are filled with barrier metal using the Damascene proc-
ess. Cu interconnections offer lower electrical resistance than conven-
tional Al interconnections and a potential thousandfold improvement in
reliability. The new process solves problems related to Cu oxidation
and diffusion, and is being developed for mass production.

Mitsubishi Denki Giho: Vel. 71, No. 3, pp. 63~68 (1997)
Application-Specific Intelligent Power Modules for Low-Power
Motor Drives

by Gourab Majumdar, Tatsuo Ota, Masanori Fuk Fumitaka T i & Shinji Hatae

Mitsubishi Electric has developed application specific intelligent power
modules (ASIPMs) with junction-isolated high-voltage power circuitry
for low-power motor drive systems. The devices supplement protection
functions with other functions and performance features required to
implement a complete, highly efficient drive system in a compact form
factor. The PS1100 X -C Series includes five devices with outputs rang-
ing from 100 to 1,500W/200VAC.

Witsubishi Denki Giho: Vol. 71, Me. 3, pp. 95100 (1897)

Novel Stacked Capacitor with High Dielectric Constant

(Ba, Sr) TiO, Films using Chemical Vapor Deposition

ay Takaald Kawahara, Mikio Yamamuka, Tsuyoshi Horikawa, Akimasa Yuuki & Kouichi Ona
The manufacture of gigabit-scale dynamic random access memory
(DRAM) requires that a capacitance of ~25{F for a single cell be real-
ized on a 0.2gm-high stacked capacitor structure using high dielectric
constant (Ba, Sr) Ti0; films. Chemical vapor deposition (CVD) playvs a
key role in fabricating such capacitors due to its excellent step cover-
age, high deposition rate and composition controllahility. The authors
have developed an original liquid source vaporization system and
achieved excellent step coverage of about 80% at the low temperature
of 420°C by incorporating the source materials of Ba (DPM),, Sr (DPM),
and TiO (DPM), dissolved in tetrahydrofuran (THF). They have also
developed a CVD process that meets the electrical requirements for
producing capacitors for 1Gb DRAMs,

Mitsubishi Denki Giho: Vol. 71, No. 3, pp. 69~74 (1997)
A P-Channel Power MOSFET with a Trench Structure

by Yasuaki Fukumochi, Mitsuhiro Yano, Kazunari Hatade, Atsushi Narazaki
& Hivoaki Hamachi

Mitsubishi Electric has developed trench technology for realizing a P-
channel power MOSFET with low on-state resistance, and introduced a
product series based on the technology. A trench gate structure that
eliminates the cell’s FET junction registor lowers the on-state resistance
to 509 that of conventional P-channel power MOSFETSs and closes the
performance gap to just 1.5 times the on-state resistance of N-channel
power MOSFETs. Cell density is increased by use of 1um geometry-the
smallest feature size reported to date.
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Abstracts

Mitsubishi Denki Giho: Vol. 71, No. 3, pp. 105~108 (1997)

Electron Bearn Data Preparation System for Quarter-Micron
ULSIs

by Kin'ya Kamiyama, Hironobu Taoka, Kouichi Moriizumi, Hiroomi Nakao & Hisaharu Miwa

Mitsubishi Electric has developed an electron beam (EB) exposure data
preparation system for quarter-micron ULSIs. The new system rapidly
and efficiently eliminates narrow exposure figures that degrade dimen-
sion accuracy of the exposed pattern, and has been applied to make
masks for 2566 Mb DRAM devices. The total length of narrow exposure
figures has been reduced to less than 1/250 of previous figures.

Mitsubishi Denki Giho: Vol. 71, No. 3, pp. 101~104 (1997)

Development of a Copper Lead Frame Low-Profile QFP
Package

by Ryuichire Mori & Yasuhito Suzuki

Mitsubishi Electric has developed a low-profile high-pin-count QFP
(LQFP) package with a copper lead frame for high-density portable
applications requiring high pin counts, high operating frequencies and
enhanced power dissipation. The corporation plans to mass produce a
full line of the packages, which will comprise a key element in its semi-
conductor development strategy.
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