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Drive For Better Vision

Driver ICs, LCOS,
Tuners and Video Processors
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Display engine-> Brandname entry
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TV Systems

Audio
Processor
» Interface

Video
Processor
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Handset Requirement

]

Slim border, integration

Color, resolution, I/F ...

Low power consumption Low cost
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Tuner
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Portable Applications of LCOS




Mini Projector

OES - 2005/6 & 7 &

12x 12X 6 mm
500 ¢

LCOS 0.62” SVGA
15 Im

LED array (< 12W)
A4-A3 @ 50 cm

LCOS 0.47" VGA

20 Im

50 W Halogen Lamp
10cmx9mm x 6 cm

A4-A3 @ 50 cm




TFT LCD Panel & Driver IC
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TFT-LCD Driving System

Y-board

Printed-circuit poard and TCPs for gate drivers

~ TCP

Primved-cireuil bBoard and TCPs

for somiroe drivers

:F,[ FPC X-board

Connector EVSICI
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TFT-LCD Driving System

6-bit SXGA (1280*1024) LCD system

Timing Controller

Display Data 18bits(6bitsX3)

Control Signals(CLK,EIO1,E102...)

GMA1~-GMA10
NO.1 NO.9 NO.10
Gate driver
Control Signals 384 384 384
(CPV,DIOL,0E1~3)
NO.1 ﬁ% ) R G B
Clc

NO.4 256

?s

Color TFT-LCD Panel
1280x3x1024
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TFT-LCD Physics

rlass substrate

[ - A-StHTFT
; St Vertical electrode
B By Data line
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' u FPolarizer
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t Color filter
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TFT-LCD Physics

Leaked Light x Light is blocked by analyzer
Transmitted
)/ M Analyzer% f—
Blocked

V >> Vth, LC with Ae > 0

__ molecule of LC __

V < Vth, LC with Ae > 0

Polarization of light Polarization of light
5 Pﬂ'ﬂr'zer5

(j}f:ﬂ(:ﬂ{:ﬂg

0606 ee

Entrance of light Entrance of light

[llustration of the operation of by a 90° NW TN cell
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TFT-LCD Physics

Lommaon
Electrode (ITO) Dats Bue-Lihe
Black Matrix X Color-Filter _x —
Electrode (ITO)
L | ._.l"'-.
LS 't LiC

| III II| r;q;tf' ¢ ; \
vata TH Pixel Electrode Storage Capacitor
Bus-Line (ITO) (Cs)

Pixel Electrode
[1TO)
sate Bus-Line
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Source Driver Technology Trend

A

10 bit,

High
Performance

PWOA,
high channel

1.8V/10V ‘ | ow Cost
Low Power ; |




OA Product List

Interface Bit Channel #
384,420, 432, 480
RSDS/TTL 6 600, 618, 630, 642
720, 768, 960, 1024, 1280
RSDS/COG 6 384
384, 414, 420, 432, 480
RSDS 8 600, 618, 630, 642, 684, 720
6 384, 420, 480
Mini-LVDS
8 600, 618, 630, 642, 690, 720

Any channel, any interface, co-define interface
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Die Shrink Roadmap

== 0.35um process
= ().5UMm process

110%
“»
1009 - HX8004
90% \
500 2 HX8016-C

HX8016-D
—~/
60% HX8016-A \
50%

HX8016-X =
2001 2002 2003 2004 2005 2006

v
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48mm > Optimized for 720ch

B Need to push (1) OLB rule, (2) COF fine pitch

] — ] E— 100
S/D
.omm 36mm / 50um = 720ch 2.5
>« > <«
35 41mm .
~ 48mm i
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Supply Chain

I svortage —....m COF material shortage
:lshortage sk OO
Wafer
TSMC
VIS
ChipBond ChipMos (.fﬁ'i'pMos ~ ChipMos
. . e /Spil
Megic Spil Spil .
° g b m. . /IST
I v G
S : i conservative Capa. expansion may
= Implement new supplier to Spi

keep supply shortage in future.

= Testing: high pin count tester
shortage in W/W

overcome increasing demand
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Source Driver Introduction
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Operation Frequency

VGA SVGA XGA SXGA UXGA
Total 800*525 [1056*628 [1344*806 |1688*1066 [2160*1250
Active 640*480 |800*600 [1024*768 [1280*1024 [1600*1200
Ixel clock(60HZ)N 25.175MHz [40MHz ~ |65MHz ~ |108MHz  |162MHz
ixel clock(7 31.46875MH50MHz ~ [81.25MHz [135MHz  |202.5MHz
pixel clock(90Hz) |37.7625MH]60MHz ~ [97.5MHz |162MHz  [243MHz
pixel clock(120Hz]50.35MHz |80MHz 130MHz |216MHz  |324MHz

SXGA = 1688*1066*60=107.964480MHz
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Channel # -- Decided by Resolution

VGA | SVGA| XGA | WXGA | SXGA WXGA+| SXGA+ | UXGA

. |640%480/800%600] 1024768 1280766 128071024 1280%720, 1366768 140071050 1600*1200 1920*1080 1920*1200

(35 6.25 |8 10 10 10 106719 1109375 125 |15 15

_A1414.6377 [5.7971 1742029 [9.27536 9.275362 [9.27536 19.89855 |10.14493 [11.5942 |13.91304 11391304

\_420(45714 |5.7143 |7.31429 |9.14286 |9.142857 [9.14286 |9.75714 |10 1142857 |13.71429 |13.71429

430/4 5 04 |8 8 8 85375 1875 |10 12 12

576(3.3333 |4.1667 5.33333 |6.66667 |6.666667 |6.66667 |7.11458 |7.291667 |8.333333 |10 10
76825  [3.125 |4 5 5 5 533594 [546875 1625 1.5 15
9602 25 132 A 4 4 426875 14315 |5 6 6

XGA = 1024 x 768
=2 1024x3=3072 DAC'’s
= 3072 - 384 = 8 driver IC

—->384ch is the most common, moving to 642ch
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Bits -- color depth

6 bits : 26%26*26 = 262,144
8 bits : 28*%28*28 = 16,777,216

Side effect is cost = use dithering
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Package |

TCP
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Defect definition

Line defect

",

Désh line
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High Performance Trend

2004 2005
EIK&SV
Wide View i 16.5V
Angle Driving :
18V
6/8 bits
Color Depth
10 bits

2006
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High Performance Trend

2004 . 2005 ~ 2006
RGB 1-gamma |

Nature

Color
RGB 3-gamma

85MHz

135MHz
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Low Power Trend

2004 2005
13.5V
LC Driving
Voltage 10V
3.3V
Interface
Voltage 2.5V
1.8V

2006
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TFT-LCD Driving System

Source Driver

o - —* —*

%- - —* -
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TFT LCD Driving System

g}g i_tsiltvideo data l l l l l l l

DAC | DAC | DAC | DAC DAC | DAC

Analog voltage

pixel

I DN BN N N e
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How Source Driver function
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Source Drive Architecture
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Channel Architecture
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Layout Floor Plan

Channel(192) Channel (192)

CENTER

Data_control
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Layout Floor Plan

«<—— Buffer + Out_mux : —
il
R1{{ AL g

<«—— Constant bias voltage
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Polarity method

Odd Frames Even Frames

Dot inversion Dot inversion

+ -+ -+ -+ -+ - -+ -+ -+ -+ -+
-+ -+ -+ -+ -+ + -+ -+ -+ -+ -
+ -+ -+ -+ -+ - -+ -+ -+ -+ -+
-+ -+ -+ -+ -+ + -4+ -+ -+ -+ -
2 dot line inversion 2 dot line inversion
+ -+ -+ -+ -+ - _ o+ _ A
+ -+ -+ -+ -+ - _ 4 S
-+ -+ -+ -+ -+ ..

-+ -+ -+ -+ -+ o o 4 - 4 - -
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Polarity method




DAC

INPUT
MULTIPLEXER - POL
HO I
POSITIVE — /\ — OuT1
_|_
H63
L63
NEGATIVE — ST
— NV
LO

OUTPUT
MULTIPLEXER
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Offset Cancellation -- Chopper OP

® Self-canceling intrinsic offset voltage of OP

#

VosT

Nout:VimVos

Vin

Vin CLD

VOS’_L

_ out=Vin-VVos

Output voltage deviation
— 12 mV (effective value)

__— " 1/ 2|3|4|5|6|7]|8]|9]|10

Channel
O[O|0[O|0|O|0|0|0|O
U000 00U Ul U o
Fla [ F ] ]+
> > DO OO o mm

DOT Inversion 2-Dotline Inversion Column Inversion

1 2 13 |4 1 2 3 4 6 1 2 3 4

2 114 |3 1 2 3 4 6 1 2 3 4

1 2 13 |4 2 1 4 3 6 1 2 3 4

2 114 |3 2 1 4 3 6 1 2 3 4

1 2 13 |4 1 2 3 4 6 1 2 3 4

2 114 |3 1 2 3 4 6 1 2 3 4

d Frame 2nd Frame nd Fram

2 114 |3 2 1 4 3 6 2 1 4 3

1 2 13 |4 2 1 4 3 6 2 1 4 3

2 114 |3 1 2 3 4 6 2 1 4 3

1 2 13 |4 1 2 3 4 6 2 1 4 3

2 114 |3 2 1 4 3 6 2 1 4 3

1 2 13 |4 2 1 4 3 6 2 1 4 3
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Frame Cancellation

Odd Frames Even Frames Odd Frames

Dot inversion Dot inversion Dot inversion
+ +-+-+-+-+- oo+ +-+ I S I I it
+ -+-+-+-+-+ LA T R R R et -+ -+ -+ -+
- +-+-+-+-+- ™ S R R S + +-+-+-+-+-
et -ttt -+ - et -t -+ + -+-+-+-+-+

2 dot line inversion 2 dot line inversion 2 dot line inversion
+ bt -t -+-+- + -ttt -+-+ S R S A A
G A A T - -t -+ -+-+ +4+-+-+-+-+-
+ -ttt -+-+ + et -t -+-+- R e
- et -t -t -+-+ - -t -ttt + -t -+-+-+
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Frame Cancellation

Perfect
age
Averaged picture

..................................................................................... Seen by eyes

Target voltage of positive polarity

VCOM

Target voltage of negative polarity

Real output voltage due to output offset
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Offset average

= Canceling offset voltage by Gamma driving

Averaged offset
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Challenges of Source Driver
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B R B — Die Shrink 20% Every Year

& 17", 32"&%ZBacklightECF D EEEAE LAY, KBITVHEClXBacklight S22 L TLYS

17" IN 2004 | 2005 | 2006 | 2007 | 2008 [32"VA 2005 | 2006 | 2007 | 2008
Glass $O.0| $8.2| 97.2| $6.2] %b5.0|Class ~3| 530.0] $21.9] $19.0| $16.4
Color Filter $26.6| $22.2| $18.1| $15.4| $13.8|Color Filter $95.2| $76.7| $61.8] $52.5| $47.3
Polarizer (W TN $13.1 511.8| $10.6| $9.6| IF8.6]Folarizer $60.6| $50.6| $41.2] $33.6| $27.4
= P B o o) R Fe ] B ) e
Driver IC $19.3| $15.2| $13.0| $11.2 EEQ.ngrwer IC $28.6( $21.9| $18.1] $15.1| $12.7
LRI LI e I =1 ST T S W 2N R == (o [ eI PENRSLSL] RSN R NS 1N IS TSRS I S1E
5 2004 | 2005 | 2006 | 2007 | 2008 EE IR 2004 | 2005 | 2006 | 2007 | 2008
Glass Q% | 12%| 14%)| 14%|Glass 27%| 27%)| 13%)| 14%
Color Filter 16%| 19%| 15%| 10%|Color Filter 19%| 19%| 15%| 10%
Polarizer (WV/TN) 10%| 10%| 10%| 10%|Polarizer (v 27%| 19%| 19%| 19%
E}rwer IC 21%| 14%| 14%| 14%|Driver IC 23%| 17%| 17%| 16%
STttt 3 Ly N A o2 112 L8 =L ) A1 ] AL
Component Total 14%| 12%| 12%]| 11%]Component Total 24%[ 19%| 15%] 13%]
ﬁ%ml 2004 | 2005 | 2006 | 2007 | 2008 PIE T3k %/20047) 2004 | 2005 | 2006 | 2007 | 2008
Glass 9% | 20%| 31%| 41%|Glass 27%| 47%)| 54%)| 60%
Color Filter 16%| 22%| 42%| 48%|Color Filter 19%| 35%| 45%| 50%
Polarizer (WV/TN) 10%| 19%| 27%| 34%|Polarizer 27%| 41%| 52%| 61%
‘LC 3%| 8%| 13%| 17%|LC 6%| 18%| 30%| 43%
Driver IC 21%| 32%| 42%| 50%|Driver IC 23%| 37%| 47%| 56%
Backlight Unit 15%| 23%| 31%| 38%|Backlight Unit 32%| 46%| 54%| 58%
Component Total 14%] 24% ] 33%] 40%|Component Total 24%| 38%| A48%| 54%
L e e 2008 2005 | 2006 | 2007 | 2008
Glass B%| 87| 08%| 07| 8% %l 7%| 7%| 7% 7%
Color Filter 22%| 22%| 20%| 19%| 20%|Color Filter 18%| 19%| 19%| 19%| 20%
Polarizer (WV/TN) 11%| 12%| 12%| 12%| 12%]Polarizer 13%| 13%| 13%| 12%| 11%
LC 2% 2%| 2%| 2%| 2%|LC 3%| 4a%| 4%| 4% 4%
Driver IC 16%| 15%| 15%| 14%| 14%]Driver IC 59%| 5%| €%| 5% 5%
Backlight Unit 21% 23%| Backlight Unit 28%| 28%| 29%




Huge Numbers of Projects

All channels * all foundries * all gamma * all minor function change

Interface Bit Channel #

384,

420, 432, 480
RSDS/TTL 6 600, 618, 630, 642
720, 768

960, 1024, 1280

RSDS/COG 6 384

384,
414, 420, 432, 480

RSDS 8 600, 618, 630, 642, 684, 690
720
6 384,
L. 420, 480
Mini-LVVDS
3 600, 618, 630, 642, 690
720

* We can provide all what you need : any interface,
any channel, any bit number o .
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Customer Service

= Co-develop new Iinterface, new function
= CMDI, TCON+S/D, half data bus.......

= Solve design-in and RMA issues, with PPM
order defect

Pt K, iR R AR A G PR P el IR
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Case |
B Fpi s 1o fal )%

A




Case |

B S/D failp=#, output € 3 ¥450ms ¢ fail

Output fail

Tek #1{7 | 44— ] Trig? Tek #1175 | i ——— ] Trig?
T g AL 4 sy e A 8 40 Y
o S : I : : : : 1@ 7.00V o : : : I : : : : 1@ 400mv
' ' ' ; ' ' ' ' 1A 340ms 1A 340ms
T 437ms T 437ms

Ch4| 10.0mvQ 124F 2005 Ch4| 10.0mvQ 124F 2005
15+v (366.800ms 13:39:01 15+v (366.800ms 13:42:18
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Case |

W g p 2R S/D centersy £ R N t-1]
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Case |

= IDDA S test with VDDA=6V,ImIin=2mA

1.60E-02

14002

1.20E-02

10002 |

= 8.00E-03

D

)
" 6.00E03

4.00E-03 |

200E03

2.00E-02

. Good die 7, bad die 1 (505PPCZX

1.80E-02

160E-003
1 1A0E-02

1.20E-02

1.00E-02

IDDA

6.00E-03

2.00E-03
0.00E+00

0.00E+00 LU

-2.00E-03

8.00B-03 |

4.00E-03

S05PPCZU6

00d die 8, bad die 2 (505PPCZU6)%V

V)

%

Bad dice




Case ll

e Old HX8016-C

e New HX8016-C

—

ﬁ 45.86db

49.24db

o — | 1
L .15‘9‘6‘ GE." : “ F e m i

: T T (T |

Al v

36.25db

|

Lirnit Trace

T |EEEEGET

Mode

v -Marker
H-Lo ‘

| |
1| 2/3]4 5] 6[Here Resto]
1 i 2 izi 4 %zi ésiHm—Hu lear |

56.25| dB o |

40.24[ 8 ] -
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Case ll

New HX8016-C+PCB solution

o2 4 & BT 45T e % 337k FAATpenE BT B > 33F04* FiTaR 4530 ~ 47pFiTPCB GND
oF R¥eud 553t R * 33%4 ¥ PCB GND

|solate PCB 2 4=« GND"% 2.

«Add bead(MLB -2001209-047L_N2) at VDDD and VDDA

TEFEBRC+VDDANDDD add bead

28.12db n
| JW
V- Marker Lirnit Trace
| | || | [Ferc] [0 1 11 ] R e

10814 MHz
I | 1| 2]3]| 4 5] 6Horte Besto]
ice Furniction Mode 2812 dB - ; :

2 814 %i 8 HoeHi cl

Wt i BB PEHERR




Companies Allocations
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