O Y 0 O 0 0
US005543591A

United States Patent 19 (1] Patent Number: 5,543,591
Gillespie et al. 451 Date of Patent: Aug. 6, 1996
[54] OBJECT POSITION DETECTOR WITH 4,148,014 4/1979 BUISOD .erveeemeereeeereessrrensannes 340/709
EDGE MOTION FEATURE AND GESTURE 4,198,539 4/1980 Pepper, Ir. .. w... 178/18
RECOGNITION 4,293,734 10/1981 Pepper, Ir. ... .. 178/18
4,302,011 1171982 Pepper, JI. .cevrecrevcmsesnreinneene 273/85
[75] Inventors: David Gillespie, Palo Alto; Timothy P. 4313,113 11982 Thomburg .. 340709
Allen. Los Gatos: Ralph Wolf. Palo 4,371,746 2/1983 Pepper, JI. e 178/18
» ~08 Byalos; Kalp g 4,430,917 2/1984 Pepper, Ir. ... 84/1.01
Alto, all of Calif. 4,511,760 471985 Garwin et al. ......oomrsrrorn 178/18
. . 4,734,685 3/1988 Watanabe ..... 340/710
(73] Assignee: Synaptics, Incorporated, San Jose, 4,766,423  8/1988 Ono et al. ... 340/709
Calif. 4,918,262  4/1990 FlOWETS €t al. coovorsccroeerereerneccens 178/18
4,988,982 1/1991 Rayner et al. .....ccvicerccnnnn 345/173
(211 Appl. No.: 320,158 FOREIGN PATENT DOCUMENTS
(22] Filed:  Oct.7, 1994 2139762 1171984 United Kingdom .......... GOGF 3/033
Related U.S. Application Data Primary Examiner—Stephen Chin
Assistant Examiner—Kevin Kim
[63] Continuation-in-part of Ser. No. 300,387, Sep. 2, 1994, Attorney, Agent, or Firm—D’ Alessandro & Ritchie
which is a continuation-in-part of Ser. No. 115,743, Aug. 31,
1993, Pat. No. 5,734,787, which is a continuation-in-part of (571 ABSTRACT
Ser. No. 895,934, Jun. 8, 1992. .. .
. Methods for recognizing gestures made by a conductive
[51] Int. CL GO8C 21/00  object on a touch-sensor pad are disclosed. Tapping, push-
[52] US. CL 178/18; 341/33 ing, hopping, and zigzag gestures are recognized by analyz-
[58] Field of Search .......ooooveerernreccecrnnns 345/173, 174, ing the position, pressure, and movement of the conductive
178/18; 382/3, 13 object on the sensor pad during the time of a suspected
gesture, and signals are sent to a host indicating the occur-
[56] References Cited rence of these gestures. Signals for compensating for unin-
tended motion of the conductive object on the touch-sensor
U.S. PATENT DOCUMENTS ] pad during the gestures are also sent to the host.
4,071,691  1/1978 Pepper, J&. cvevecccereeneerecenene 178/19
4,129,747 12/1978 Pepper, J&. oevverrcvreenenrersanas 178/19 11 Claims, 26 Drawing Sheets
8
_— /x\ /S 10 j
N &L, T 18
TN A/ \,4\/ / ‘\\
A 5 ;9/74 16
N y o
/LTS W ﬁz / \ MOTION
e 7\};{\7\([ / UNIT  [ooo Ay
S ST \"74 S XINPUT | X -
oy, 754 {." /7| PROCESSING 1 B
. 7/ a: 747 ~7< '~/ %‘/\/\ / Y
~ AL/ ARITH.  |Y
— UNIT
\\\/ 14 20
. z N
i
! 4810 L4 S ———— GESTURE{___VIRTUAL
PROCESSING UNIT |7 BUTTONS

DOCKET

_ ARM

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

U.S. Patent Aug. 6, 1996 Sheet 1 of 26 5,543,591

oy
<5
S5
EE
X > LS
< = =m
| |
| .
w
z
Ot St
0o ] = T i =
\ QoD =ydl ﬂ:)
= N G
> - N
T
'_——
A =z
© .- @
L £S5
<] At
Sy Q] .
—Z S
a b
Ea b
-] 38
o4
oF g
Q. |_a
20
0_L.LI
Z0
e
T
o

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

U.S. Patent

22

—y

24

24

Aug. 6, 1996 Sheet 2 of 26 5,543,591

3030SDSP30303?303P3P303F303030
| | ] |

s TS

¥

34

L ~32

P20 GOESIIIPOOEOIEESEES® OS]
4 060 P POGESIEIOIOGSEE P
PSSP CEOPGEIIPITIEOOSES SO\
LI I I I ITICICIC

LIE IR IR IR IR IE IR IR I IE IR IR S
LI R ITIRIEIEIN IR I IR

22

26

; 26

o [
’_K“—ZB
—o—o—o—o-o—&-o—o—o—o—o—o—o—o—t—-%
—0—0—0—0—0—0—&—0—0—0—0—4—0—0—(\“‘23
— 26
—o—o—oa—«a—c—o—o—o—o—oa»—i‘—"zﬁ
—~26
G s 2 4»4—0—0—0——04—0—0—0—(‘25
B dadaanansnansndnsn an s an s cn NIl 26
ey -0-»—4+¢—0—0—0—0—4—0—0—K—25
—- 20

e S S S A . T T S apede

= ’WM 26
— 206

DOC KET

FIG. 2B

A R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

U.S. Patent Aug. 6, 1996 Sheet 3 of 26 5,543,591

22-/
x§§§
R XX
J
24 FIG. 2C
~36
24 AN %23 28
(o . ”
( FIG. 2D a0
) .

DOC KET

A R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

5,543,591

Aug. 6, 1996 Sheet 4 of 26

U.S. Patent
40
48-1 50-1 52 20
44 \\ N\ \\\ \
FILTER
L §
21T ]
48-2 50-2
44-2 \ \
FILTER ARITH.
l ! SH SH AD UNIT
42.2" I
CEN N 48-n 50-n
1 144-n \ \
FILTER
- S/H
" S/H Vmax VMIN ‘
4 Y]
g2-n—" 1
48-Viax 50-Vimax
4-\iaax ‘\\ \ ;
FILTER "
N S G/H feenm e
42‘VMAXJ- sH
N
48-VmIN S0-VMIN
MNIN \
\
FILTER
42-VMIN l S/H oA
N :
T |
T e
- [ & |
|
56
1 BIAS | |CONTROL{™
48
FiG. 3

Find authenticated court documents without watermarks at docketalarm.com.

_ ARM


https://www.docketalarm.com/

Nsights

Real-Time Litigation Alerts

g 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
O 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,

/ . o
Py ,0‘ opposing counsel or company faced cases similar to yours.

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

-xplore Litigation

Docket Alarm provides insights to develop a more
informed litigation strategy and the peace of mind of

knowing you're on top of things.

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.

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




