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1960°s

40 Years of SID Symposia — Nurturing Progress in AMILCD Technology
1970’s

1967
Proposal of Active

Matrix addressing
RCA

1972

First issued color
TFT LCD patent
Westinghouse

1974

First AMLCD
using CdSe TFTs
Westinghouse

1979
First a-Si TFT

University of Dundee

1978

First CMOS light
valve for projection
Hughes

1980°s

1961

MIM diode LCDs

1990°s

1995-1996
First 14.5 in. LCD monitor
Hoshiden

1995

Ferroelectric LCOS
near eye display
Displaytech

1995

LCOS light valves
for projection
IBM

1998

Commercial expansion
of TFT LCD monitors
Sharp, NEC, Hitachi

1998

10.4 in. XGA TFT LCD using
low temperature poly-Si and
integrated drivers

Toshiba

2000’s

2000

5 and 4 mask processes for
a-Si TFT arrays

Samsung, LG/Philips,

AU Optronics

1999

10 in. and larger TFT
LCD television
Sharp

1995
Fluorinated LC materials to

iImprove voltage holding ratio
Merck

1998
42 in. AMLCD, using Plasma
addressing and ASM mode

for viewing angle improvement

Sony, Sharp, Philips

1998

Multidomain Vertical Alignment

for improved viewing angle
Fujitsu

1995

In Plane Switching for
improved viewing angle
Hitachi

1996

Viewing angle improvements
with retardation films

Fuji, OIS

1983 1986 1989 1992-1993
First commercial pocket First projection 10 in. class Commercial expansion
TV using poly-Si TFTs TFT LCDs notebook TFT LCDs of projection TFT LCDs
Seiko Epson Seiko Epson NEC, Sharp, DTI, Hitachi Seiko Epson, Sharp
1984 1988
First commercial pocket 8 in. Avionic
TV using a-Si TFTs TFT LCDs
Matsushita GE
1985-1992
a-Si PIN diode AMLCDs
Northern Bell,Seiko Epson Citizen, OIS, Philips
1990
Plasma-addressed AMLCD
Tektronix
1985
Design improvements
(black matrix) to improve
contrast ratio > 100:1
1988

Drive scheme improvements
(line inversion, dot inversion,
asymmetric driving)

Philips, GE

1992

6 bit data drivers - Start of
transition from analog to
digital data drivers

1992-1994

Overdrive to improve gray
level response times
Toshiba, Honeywell

1996

Super High Aperture
TFT LCDs
Sharp, NEC, OIS

1998
8 bit data drivers
Vivid Semiconductor

AMLCD resolution and size - 2003
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2002
40 and 50 in. class a-Si

N

Highest resolution direct view - ERSO/ITRI

TFT LCDs for TV
Samsung, LG/Philips
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Highest pixel count — IBM, Toshiba, ID Tech, Sharp, LG/Philips

Largest size — Samsung, LG/Philips

\

2/

2000-2002

Commercial introduction
of LCOS for viewfinders
Kopin, Displaytech
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Diagonal size (in.)
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SID Award Recipients for AMLCD Technology

Jan Rajchman Prize

2000

Patterned Vertical Alignment

for improved viewing angle
Samsung

1999

Integrated display
controllers/scalers
Genesis, Pixelworks

Webster Howard
Peter LeComber

Karl Ferdinand
Braun Prize

Peter Brody

Frances Rice Darne
Mem. Award

Bernard Lechner

2001

Ultra-high resolution
9 Mpix a-Si TFT LCDs
IBM, IDTech

2000

Transition to digital
interfaces (DVI)

Tl, Silicon Image, THine

2002
10 bit data drivers
Sharp

1997-2002

High speed interfaces
(TMDS, LVDS, RSDS)
Silicon Image, National Semiconductor

the technology.

SID Fellows

Gunter Bauer
Peter Brody
Fumiaki Funada
Hiroo Hori
Webster Howard
Nobuki [baraki
Setsuo Kaneko
Alan Knapp
Bernard Lechner
Alan Lien

Ernst Lueder
Fang-Chen Luo
Shochi Matsumoto
Shinji Morozumi
Hiroyuki Ohshima
Takeo Sugiura
Chizuka Tani
I-Wei Wu

Zvi Yaniv

Masami Yoshiyama

Ground rules

SID Special Recognition Award Recipients

Shigeo Aoki

Peter Brody
Thomas Buzak
John Fan
Yasuyuki Gotoh
Masaya Hijikigawa
Nobuki [baraki
Tsunekiyo wakawa
Jing Jang
Rudolph Kiefer
Katsumi Kondo

Karel Kuijk
Taiichiro Kurita
Michel leContellec
Fang-Chen Luo
Francois Morin
Shinji Morozumi
Yasuhisa Oana
Kenji Okamoto
Yoshifumi Shimodaira
Takeo Sugiura
Kouji Suzuki
Yasumasa Takeuchi
Malcolm Thompson
Tatsuo Uchida

This panel on the evolution of AMLCDs over the past 40 years is a
sampling of what are perceived as very significant milestones leading
to the advancement and to better present the commercialization of

The field of AMLCDs is very large and the timeline was split in four
categories: TFT LCDs, Alternative AMLCDs, Image Quality Enhancements

and AMLCD Electronics, which each include milestones for technical

1990-2002
poly-Si driver integration
on display glass

development as well as commercial introduction.

companies, institutions and individuals.

The list of milestones is by no means complete as the progress of
AMLCDs has relied on innumerable major contributions by many



