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The high-definition DVD system developed by 
Toshiba has I, 125 scanning lines and can store and 
play back more than 130 minutes of theater-quality 
images on a 120mm optical disc. Key technologies 
employed in the system are high-density mastering 
technology to form submicro-pits on a disc; a pick-up 
head that uses a green second harmonics generation 
(SHG) laser to read out the signals from these pits; a 
data transfer rate more than double that of 
conventional DVDs; and MPEG2 image compression 
and decompression technology for high-definition 
images. These technologies are used to realize the 
large capacity of 7.SGbytes per side, or 1.6 times that 
of DVD, and faithful real-time reproduction of high­
definition images with four times the amount of video 
data of DVD. 

Toshiba plans to increase disc capacity to ISGbytes 
per side to fit more than 130 minutes of playback time 
of high-definition images on a single side of a disc by 
the beginning of the twenty-first century. 

Selected specifications of the high-definition DVD system: 
Disc capacity 7.5Gbytes per side, 15Gbytes per disc 
Data transfer rate 26.58Mbps 
MPEG2 system rate 25Mbps (maximum) 
Image storage time 133 minutes on both sides at an 

average compression rate of 14Mbps 
(4 times that of DVD) 

Lase『 wavelength 532nm (green SHG laser) 
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Toshiba has developed gallium nitride 
(GaN) based blue laser diodes that emit light 
at a wavelength of 417nm and operate under 
pulsed-current injection at room 
temperature. These 
semiconductor blue lasers 
will be indispensable 
components in the 
optical pick-ups of the 
next generation of 
high-definition DVD 
systems, which 
require a storage 
capacity of more than 
three times that of 
current DVD systems. 

Device structure of a blue-light-
emitting laser diode 

Two major 
breakthroughs at Toshiba made it possible to 
reach this milestone. The first was the 
development of proprietary metal organic 
chemical vapor deposition (MOCVD) 
techniques, which facilitated the fabrication 
of a multi-quantum well (MQW) structure 
containing ultra-thin and precisely controlled 
InGaN layers. The second was the 
development of a new technique for cleanly 
cleaving the films grown so as to form 
smooth laser cavity mirrors. Both results are 
difficult to achieve to required standards 
using conventional methods. These 
breakthroughs enable easier manufacturing 
processes, which will give Toshiba an 
advantage as the technology moves toward 
production. The successful operation of 
these blue laser diodes will accelerate the 
development of the next generation of high­
definition DVD systems. 
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Blue light emission at a wavelength of 417nm 

Technologies for realizing high-definition DVD 
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