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A power_saving data driver for stepwisely applying alter. 
na!ing driv ing voltages with a predetermined number of 
Sleps to a plurality of data lines in a liqu id crystal display is 
disclosed. "l"he data driver is comprised of J clocking means. 
a plurality of reference voltages, and a plurality of analog 
voltage driver. The clock ing means is used for providing 
clock signals for stepwisely charging and discharging. The 
plurality of reference voltages work as steps of said step· 
wisely charging and discharging. "!be reference voltages are 
distributed between the system voltage and the ground. Each 
of the analog voltage driver corresponds to one of Ihe da ta 
lines. A given pixel is Slepwisely driven from a driving 
voltage o f the last pixel as a beginning voltage 10 J driving 
voltage of the given pixel as a targel voltage. 'lbe reference 
voltas"s lx:!w.,:"u tht b,,~innins voltage and Ih" targe! volt · 
age arc turned-on in order according to the clock signals 
generated by the clocking means. 

30 Claims, 4 Urawing Sheets 

MSB m Pin Vda<m 

I I v, 

V". I 

the~d tl themth 
analog vollage t 2 analog voltage 

driver 

I 
the=nd 
data line 

'- : 

t 3 driver 

themth 
data line 

30m 

SHARP EXHIBIT 1013 

Sharp Corp., et al. v. Surpass Tech Innovation LLC 
IPR2015-00021 

Page 1 of 12 f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


u.s. Patent Mar. 25,2003 Sheet I of 4 US 6,538,647 Bl 

oor'l oor'l 

~ 
'" "8 

"0 

~ ..-

~ .£ ,....; 

oor 'l oor'l 
• 

b.O ~ ...... 0 

~ ~ d: "8 '" '-" 
"tl 

~ 
.£ 

Page 2 of 12 f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


." ., 
co 
ID 
W 

2. 
~ 

N 

rcl=~ { 
voltages 

clocking 
means 

'--20 

V, 
• • • 

Vn-l 

II 
12 
13 
• • • 
tn 

MSB, P, Vdac, MSB2 P2 Vdac2 

V, 
• • • 

Vn-, 

the first t, 
analog voltage 12 

driver 13 
• • • 
tn 

'-- 301 

the firsl 
data line 

the second 
analog voltage 

driver 

the second 
data line 

Fi g. 2 

••••• 

-C-302 

v, 
• • • 

Vn-l 

t, 
12 
13 
• • • 
tn 

MSB m Pm Vdac m 

thernth 
analog voltage 

driver 

I 
thernth 
data line 

'--- 30m 

~ 
rJ) . 
"'I:l 
~ -'" = -
;:: 
= 
~ 
N 

.'" 
§ 

en 
:r a ... 
Q 
~ ... 

C 
<JJ 

"" 1!J 
00 

~ 
I:!l ... 

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


u.s. Patent Mar. 25,2003 Sheet 3 of 4 US 6,538,647 Bl 

...... 

I 
~ ~ N M • J 8 
~ ~ ~ ~ ~ >' 

Page 4 of 12 f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


U.S. Patent Mar. 25, 2003 Sheet 4 of 4 

MSB P 
I I 

t l 

t2 
switch 
control 
logic 

t n - l 

t n 

-

I-

VI <>'io---+ 
_______ -1 

V2 <T'00--~ 
______ _ -1 

• 
• 
• 

V n · 2 C1"00---+ 
____ ___ ...J 

V n - I C1"00---+ 
_______ ..J 

'--- 25 

Fig.4 

COlIUIlon midpoint 
voltage ~~w.;??~w.;??~~~~>i 

Vdd 25 % 

grounding 

Fig.5 

Page 5 of 12 

US 6,538,647 Bl 

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Real-Time Litigation Alerts
	� Keep your litigation team up-to-date with real-time  

alerts and advanced team management tools built for  
the enterprise, all while greatly reducing PACER spend.

	� Our comprehensive service means we can handle Federal, 
State, and Administrative courts across the country.

Advanced Docket Research
	� With over 230 million records, Docket Alarm’s cloud-native 

docket research platform finds what other services can’t. 
Coverage includes Federal, State, plus PTAB, TTAB, ITC  
and NLRB decisions, all in one place.

	� Identify arguments that have been successful in the past 
with full text, pinpoint searching. Link to case law cited  
within any court document via Fastcase.

Analytics At Your Fingertips
	� Learn what happened the last time a particular judge,  

opposing counsel or company faced cases similar to yours.

	� Advanced out-of-the-box PTAB and TTAB analytics are  
always at your fingertips.

Docket Alarm provides insights to develop a more  

informed litigation strategy and the peace of mind of 

knowing you’re on top of things.

Explore Litigation 
Insights

®

WHAT WILL YOU BUILD?  |  sales@docketalarm.com  |  1-866-77-FASTCASE

API
Docket Alarm offers a powerful API 
(application programming inter-
face) to developers that want to 
integrate case filings into their apps.

LAW FIRMS
Build custom dashboards for your 
attorneys and clients with live data 
direct from the court.

Automate many repetitive legal  
tasks like conflict checks, document 
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks 
for companies and debtors.

E-DISCOVERY AND  
LEGAL VENDORS
Sync your system to PACER to  
automate legal marketing.


