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In Pursuit of the System-on-Glass 

by David Lieberman 

We have started seeing some trade-press articles 
lately about highly integrated displays, by which I 
mean displays that incorporate much of the support 
circuitry that traditionally resides in discrete semicon
ductor packages on a printed-circuit board. The 
vision of higher integration over time has had various 

faces, with the ultimate being the so-called system-on-panel or system-on-glass, 
a long-heralded phenomenon which transforms the display from a system
attached component to the platform for the system itself. 

The fust step towards higher display integration, of course, has involved 
drivers, which have been brought closer to the display in the interests of econ
omy in a variety of ways, sometimes utilizing packaged semiconductor drivers 
and sometimes bare driver dice. These include chip-on-flex (COF) cable, chip
on-board (COB), and chip-on-glass (COG). But the active-matrix revolution in 
LCDs put an entirely different face on the essence of integration, adding transis
tors and associated capacitors to the electronics mix but fashioning them on the 
display substrate itself using thin-film-semiconductor fabrication processes, 
rather than relying on the mounting of discrete ICs. 

Yet another angle on higher integration reared its head in mid-2001 with the 
advent of the so-called "smart" or "ali-in-one" LCD, which incorporates much 
of the circuitry formerly added to a display after the fact by a monitor maker. 
This phenomenon has reduced monitor costs by eliminating the printed-circuit 
board, cabling, and connectors, and it also increased the value of the displays 
provided by LCD manufacturers. 

The vision of the system-on-glass, though, is an active-matrix vision, and one 
whose fulfillment will require materials with higher electron mobility than is 
possible with the amorphous-silicon material used by mainstream active-matrix 
displays. For microdisplays, built on top of single-crystal silicon, the integration 
possibilities are enormous, limited only by the available real estate of the dis-

. play. For direct-view displays, the answer is low-temperature polycrystalline 
silicon (LTPS) and continuous-grain silicon (CGS), which are just now starting 
to stride down the integration trail. 

It has been some time since LTPS took the first step beyond active matrices of 
thin-film transistors and capacitors, incorporating drivers, latches, and shift reg
isters. The result is a display with far fewer interface connections to the outside 
world and, according to L TPS boosters, a far more reliable display. "One key 
point is reliability," said Steve Vrablik, Business Development Director for 
LCDs at the Display Device and Component Business Unit of Toshiba America 
Electronic Components, Inc., a U.S. arm of Toshiba Matsushita Display Tech
nology Co., Ltd. 

"With notebook computers," he said, "the connections are a major failure 
point and you can have problems with blocks or lines [of pixels] missing, some
times due to twisting or deformation [of driver connections]. Looking at our 
rate of [display] returns since 1998 with LTPS, they are an order of magnitude 
better than for amorphous," he said. 

More recently, companies such as Toshiba and ST-LCD have integrated 
SRAM into their smaller LTPS LCDs. This represents a power savings 
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SID 2003 International Symposium, Seminar, 
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408/977-101 3, fax -153 1, e-mail: office@sid.org, 
www.sid.org. 
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September 15-18,2003 Phoenix, AZ • 

Please send new product releases or 
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411 Lafayette Street, 2nd Floor, New 
York, NY 10003. 
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The 23rd International 
Display Research Confer
ence (IDRC 2003) 

PHOENIX, ARIZONA 
SEPTEMBER 15-18, 2003 

• An international conference on display 
research and development aspects of: 
• Display Materials (liquid crystals, small
molecule and polymer OLEOs phosphors 
optical compensation films flexible substrates. 
etc.) • Display modeling Design and Process
ing • Display Systems and Human Interfaces 



VESA Announces the 3rd Annual 

DISPLAY INTERFACES 
2003 SYMPOSIUM 
Moyl & 2 
Embassy Suites, Milpitas, CA 

Sponsored by the Video Electronics Standards Association (VESA), Display Interfaces 2003 is a technical conference 
that will focus on recent developments and future needs in the area of display interfaces and interface standards. 

Session Topics: 
Electrical Interfaces & Protocols for Displays 
Display Interface Requirements for non-PC displays (television, PDAs, etc.) 
Future Display Interface & Graphics Hardware Architectures 
Display Interface Requirements for Portable Products 
Digital Television Interfaces 
Display Timing Standards for CRT & non{RT Displays 
Physical Connectors Intended for Display Interface Use 
Wireless Interfaces for Displays 
Overall trends in the display industry or market(s), 
and the impact of these on display interface requirements and standards 

FEES Members- S 125 Non-Members- $200 
For more information, call 408.957.9270 or visit www.vesa.org 
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