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239 : 241 :

243 : 245 :

247 : 249 :

250 :

264, 265, 266, 267, 268, 269, 270, 271, 282, 283, 285 :

274 . 276 :
278 : 290: R
[ 1
(position encoder system)
(track balls)
(components)
) | (cursor) (pointer)
. (ball)
(notebook)" ,
1 .
(34) (30) .1 (30)
(computer housing) (36) (30) (38)
(40) (30) (38)



(30)
(32)
1
32)
(36) 44)
(46) (44)
(32) (44)
34) (30)
(44)
2 )
(50) (52) (44)
. (30) (32)
(50) (52) (Dupont) TEFLON
(50) (54) (34) (35)
56) . (30) G
(34)( 3 6 ) 0.56mm
al core) (64)
0.051mm , (65)
atern) ) .R (58) (65)
(65) (58) 53
8 .R B8)( 3 ) (bars)
( (30)
( (30) (34) )
(polymer)
(62)
. (62) 3
pattern) (3%) (67)
(62) (30) (84) (34) (€)
12 , 3 (62)
(79)
32)
(34) "W 13.1mm
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6 1 (
(32) :
(42) (42)
(48)
(50)
(53) (30)

(pivotally) (

(injection—molded acet

Mylar (65)
(58)( (mixer p
(60)
(60) 3
(34) | ) R— (58)
3 (62) (64)
@7)
(63) : (
(63)

(cantilevered spring contacts)(78)

(78)

( 3). T 0.



75mm ( 4 ). 4 5

(width dimension)
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(32) (lift)
(34) ( 15 ) 3
(34) (35) Ge)(« 2 ) (72) - €
5) (74) (74) (64)
(67) (63) (74) (80)
@0 ( 3 ) (snap_dome) (84)
(76) (contacts)(82) B80)( 6 ) (76) 3 (63)
- (84) (80) (82)
(82)
(30) (50) (35) (74) (84) (104)
(35) (104) (105)
(74) (75) (34) (35) (74) GH(C 2 )
(75) (80) (74 .
(80) (84) (74) (80) (50)
(54)
(30) @6)( 1 2 ) (34) (88) 70° (1 (87
) (87) 120° (56) (57) ,
(105) . (30) (46)
(30) (30)
(80) ( 2 ) (94) (50)
(fulcrum block) (92) (94)
94 (102) (96)
, (102) (contilevered arms) (98, 100)
(102) (92)
(104) (106) (slit) (103)
(104) (recessed surface)(108) (106) (shoulder)
(98, 100) (103) . (98,
100) (open) (84) (98, 10
0) (104) (108) (finger grips)(110)
(84) (110) (84)
(92) (98, 100) (108)
(98, 100)
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, (30) (36) .7 10 ,
(36) (44) (38) (30) . (
38) (44) ( 7 )(1ie) .
(120), (122) (124) (38) ,
(118) (handle—receiving opening) (126)
(38) (120) (edge) (front guid
e rib)(128) , (122) (rear gvid rib)(130)
(aperture)(134) (116) . (34) (134)
(134) (34) . , (30)
(134)
(30) (38) (128) (notch) (140)
(140) (30)( 10 ) . . (130)
(141) , (141) (30)
(30) (140, 141) (128, 130) (38)
(spring—biased latch)(142) (38) (38)
(30) . , (142) @G8)( 7 10 ) (120)
(leg) (144) . (144)
(146) (120) . (latch toe)(148) (144)
(144) (eject button) (40)
(40) (144) (stem)(152)( 9 )
(152) (44) (53) (hollow bo
ss)(154) . (156) (144) , (40) (152)
(154) . (40) (top pann
el)(164) . (40) (1e4)( 8 )
(162) (160)
(30) (38) , (148) (104) (107)
.7 10 , (148) (30) (14
8) (166) . (107) (148)
(38) (166)
(156) (142) (148)
(148) (107)



(30) @G38)( , (118) (30) (170))
(148) (107)
(172) (172) (148)
¢ 8) (40) (40)
(148) (172) (148) (172)
40) (107) 40) (30)
(30) (40) (38)
( 2 ,10 11 ), (torsion spring)(180)
(182) , (182) (56)
(180) 54 .
(128) (140) (186)
(186) (140)
30) (180) (184) (186)
(biase) .C 10 ). (30) (38)
(184) (30) (38)
(184) ( 10 )
(148) (172) (40)
0) (184) (38)
(128)
(components)
12 18
34
stme) (dimensions) . (34) (34)
rrier) (190) ( 15 R R
90) 44) 15
0
(190) (192)( 12 )
92) (hole)(196)
( 12 ) 44)
(198) (192) (200)
(192) (196)
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(104)
(156)

(30)

(180)

(50)
(184)( 10 )

(128)

(128) (186)

(latch)

18

4

(polar coordinate sy

(ca
1
(194) (
(192)
(198)
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(192) (194) (34)
(PTFE)
12 13 (78)

(strip) (79) / (silver/graphite
brush) (78) (81) (79) (
192) (heat—stake)

(34) ( (62)) ( , 10 (dynes) )
(192) . (78) (double)
(79) (81) ,
(78) (83) (192) (side opening)(85) (78)
(81) 90° (83)
(top board) (202)
(202) (34) (194) (192)
(202) 0.35mm
(202) (202) ( 17 ) (copper foil)
R (R driven array)(204)
(moving wave signal) (elements) ,
(202) R
(pickoff electrode) (206)
, R— (204) R- (206) R-
(34) R— (Rmixer pattern)(58)
(202) ( 17 ) (192)
. , 2
( 12 ). 0 (driven array)(208)
. 0 (210)
, 0 (208) 6 (210) (arcs)
(200)
0 (208) 6 (210) 0 (212)( 18 )
(conductor bars) .0 (212) 0
(214) , 0 (214) (202)
.0 (214) 0.05mm (epoxy) (acryli
c) 0.038mm 0 (214) 0.15
mm .0 (214) (216) (216)
(202) (44)
(202) (keeper plate)(217) 0 — (214)
17) o (214) 4 (202)
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(34) (202) © (214)
. (71)
(70)
(assembled carrier)(190) 15 (200) 20° 0
(215) (190)
(stop)
(218) (34)
(touch—sensed indication) (190)
(218)
. , (218) ( 13 ,14 14A )
(retainer)(219) . (219) (219)
(221) (221) (192) (223) . 13
(225) (34) (227) (219)
( 13 ) (226) (227)
(219)
(stop nib)(229)( 14 , 14A ) (225, 226) , 2
25, 226) (192) (233) (231)
(229) (231) (34) (227)
(235) (227) (231) (rod—shaped spring) (235)
(219) (235) (194)
(237) (219) (237) (235)
(235) (235) (225, 226) (239)
(237) (226) (235) (225)
(192)
(241) (219) (64)
. (241)
(225) (226) . ,
( ) 13 (34) (241)
(225) (243)( 13 )
(38)
(34) (241) (243) (225)
(225)
( (225) (226) (241) )
(225)
(243) (88) 55°
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(30) , (241) (225)( 13 @
25) ) . (225) (245) @3
4) , (225) (34) , (241) (225, 226)
. (225) (241) , @
45) (88) 30°
(34) (191)
(241) (219)
(226) (247)
(247) . (226) ,
(226) (247) (88) 75°
(247)
: : . (237)
(225) (226) , (235) (226)
(226)
(226) (249) (88) 30°

(G (225))

(orientation)

(cartesian system)

[ 1
19 , (190) (202) R 6 (58, 212)
(30) (250) . (250) (84)
, (32) (interfaces) .R 6
R © (252, 254) . (bus inte
rface)
[R 6 1
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R (252) 6 (254) .
(alignment) . R 0 ,
. R (204) 6 (208) 17 12
(202)
R 0 .R (204) (200)
(linear) R
, 0 (208) (200) (34) 0
. (assembled carrier) , R (206) 6 (210) R
(204) 6 (108) . R 0
.R (58) (34) .0 (212)
0 (214)
19 , R 0 8 (phase driver)(258)
.8 (timing controller)(260) 204.
8KHz (timing reference signal) .8
8 25.6KHz (side band carricer)
400Hz 400Hz 400Hz
. , , 8 400Hz 0° , 45° ,90° , 135° , 180° , 225° ,
270° 315° .8
R (204) 7 8 .0 (208) 5 8
. (pitch) 640 56 R (204)
R (206) 20 . 20 R (58)
R (204) , 0.13mm (190)
R (204) (driven array bars) (264 271) 8
8 (258) 8
400Hz ,
45° .1 (264) 0°
, 2 (265) 45° , 3 (266)
90° 8 (cycle)
R (58) . , R
2560 (mixer portion) (base portion) .
, (274) (276) (278) . 5120 . ,
4 (overlays)
8
0 (208) 6 (212) R
(204) R (58)
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) (
16 ). 4 ,
4 (202)
R ( (88) ) R (58) (276) R
(204) . (200) (190) (30)
(208) 0 (212)
4 4
R , 20 , (274)
(283) (284) 274) 4 (282, 283, 284,
285) 1 (264)
180° , 225° , 270° 315° (283)
(284) R 247.5° . ,
(30) (200) , (274) R
(204) R R R (58)
R (204)
, R
R ( (278) ) R (206)
(202) R (206) .
8 (206) R
.0 0 (212) o (210)
[R © 1
19 ,R 0
(capacitance) 5pF . , (low—level)
, (noise) .R 0 400Hz (sine wave)
, 8 (258) 25.6kz 400Hz
8 , R © (impedan
ce) ,R 6 400Hz 25.6KHz
400Hz
R 0 400Hz R (290) 6
(292) , .21 R (290) R (252)
25.6KHz (294) . R (switched capacit
or filter)(296) . , (294) (emitter follower)
NPN (296) (demodulator) (ba

nd pass filter)

Linear Technologies LTC 1060
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. (196) (discrete time sampling)
(non-linear mixing effects) . (296) 400Hz 25.6
KHz , 25.6KHz . , 400Hz
(298)
R (290) (zero crossing detector) (300)
400Hz (trigger signal)
. 400Hz ;
. .0
(292) 21 R (290)
[R 6 1
19 , R (phase tracker)(302) 6 (304) R (29
0) 6 (292) . (302) (304) R 6
.R (302) 22 .0 (304)
R 1 R : 9 (
306), (holding register)(308), (312) R
. (306) 9 (260)
204.8KHz . 8 (258)
204.8KHz . 204.8KHz 8
400Hz 512 . , 400Hz 0° 512
. 512 , (306) (overflows) ,
(306) (zero) . , 400Hz
R (290) (312)
) (312) (308)
400Hz
. , . , 400Hz
360° 512 , 0.7° . , 8
360° 5120 , 10
400Hz 0° , (312)
( ). (312)
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R (302) 2 .
.R (302)

(312) (314)

(314) . €
14) (306)

(314) (312)

R (302) 3 R (316)

.R (316) (200) (30) 12

(312) R
(312)
204.8KHz 1
( )
1 | . , (31
2) (310)
, (302) 360°
(316) 12 , 8 .
(wrap) . 0 (304) (200)
12
R (desensitizer)
(313)
204.8KHz
(313) (CHANGE)
[ 1
19 : (84)
(on—screen graphics objects)
(84) (monostable open) . , (84)
(84)
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(84) 3 (78) (debouncer)(322)
.3 5
, 5
34) (62) (debounc
er circuit)(322) 3 . (322)
(spurious state transitions) (322)
(in
terrupts)
19 , (250)
4 8 2 (334)
4 1/0
(1/0 address space) 1/0 4
(334) 4 8 |
/0 , 1
1
o oizas | IS ggaga s
R 914 7-E£E S 39 8 HE
2080 #% AE | RPOSLSB | HWE 0-3 : ALHEE =8As}Y] A4
2381 715 H§ | POSMINGH | Fgo=RE ¥EY J& W
HE 4-7 : 022 ANEFE oozt
230H ¥5 A4 | RPOSHSB :E 2:‘;’ gj;l:if;m a4 m=
23MH 5 AL 6_POSLSB | HIE 0-3 : ¢ 94X 7t2EH 9 39 8 HIE
HIE 0-3 : 9 91X FHEE Y 49 4 HE
23BH HIE 4 : 281X AHFET} ool EH
HIE 0-3, 6, 7& | 6_POSLSB | HIE 5 : o]F AEHET} ojHlo]&H
a5 A28 HE 6 : 9% 297 4¥3
HE 7 : 8% 2937 4¥%
4 1/0
) R_P
OS_LSB , R_POS_LSB 4
12 R 0 ,
R_POS_LSB
1/0 16 " 238" , 0 3
4 R (302) (313) 6 (304)
16 "23B" 1/0
(masking) 2



(334) (30)
(interrupt generator)
| (84)
(30)
(set) (clear)
(30) R
(CHANGE)
(30)
(322)
,R 0
10
, 640 480
(

» ( )R
riting) |
[ 1

R 6

(polar handle coordinates)

84
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IRQ12
(302) 6 (304)
, 50Hz
(interrupt decimator)
(mask) ,
25Hz
0.7°
(pixel) (mapping)
) 7mmx 5mm
1 7
(handw
1/0
, (icon activation)
23 25

(cartesion screen coordinates)
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— (polar to cartesion conversion step)

23
(static variables) . 1/0
( ) . 1/O 12 R 6
(30) . , 1/0
R 0 .
R 6 (autocalibrution method)
1/0 R 6 . ,
R 6
, , maxR, min6 , R1, 6 1, oldXO, oldYO, oldXPO  oldYO
(maxR  minB )
R 0 . , maxR R
, min@ 0
(R 61) R © 16 . ,R1L 01 12 12
R © , (zeroes) 4
(oldXO, oldYO, oldXPO  0ldYPO) (desensitizing method)
(desensitize window)
(oldXO  oldYO) 10 1
oldXO (xRange — xWidth)/2 , XRange
( , 2560) , xWidth . oldYO (yRange — yWidth)/2
, yRange Ya ( ,1920) , yWidth
. , (oldXO  oldYO) 1 X ¥ XWidth
yWidth . 1 X ¥
, XRange  yRange
(oldXPO  oldYPO) . (oldXPO  oldYPO)
(oldXO  oldYO) (scaling constants) (xOutFact  yOutFact)
[ 1
24 . (in
turrupt service routine) . 1/0 R © ( Rp 6 p)
( Xs Ys) .R 0 . ,
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) R 6
1 ( (Rp 6 p) ) 12 R 0 .R 0
1/0 . R 0 (30)
.R © 12 , 0—4095
, R R 4096 ( (200)
40.96mm ) . ,
. , R 0
(offset) . , , R
: R
12 R 6 (Rp 6 p) 16 R ©6 (RL,61
.R 6 (roll over) (roll under)
(roll over condition) .12 R
0 (Rp 6 p) / (over/funder) 16 R 6 (R1,61) 4
12 R 0
. R © 16 7FF . R
0 7FFh . .
, R 0 4 . 12 12 R 0
(" R1 > maxR" ) (decision tree structure) R .R
R . R (Rp)
R
(Rp) : :
R . R (maxR)

, .R (R1) R (maxR)

, R (maxR — rnageR) . R (R1) R (maxR) R (ma
XR — rnageR) , R R R

, R
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, (maxR = maxR — (R1 AND FOOOh) )R R (R
12 (mask off) R R (maxR) R (Rp)
(drift) (over time) , 16 R (RD
("6 1< min6 " ) 2 0 . 0 R
. , 0 6 (minB) .6 (62D (mind )
6 (minB + rangeb ) , 0 . ,
0 .R , 0
(min@ = min® — (6 1 AND FOOOh), 6 1 = 8 1 AND OFFFh) 0
, 16 6 (©1)
R 0 , (R, 6 1) R
0 (maxR  minB ) ( R . , (R1,6 1)
= (maxR, min@ ) (Rt, 6 t) = (offsetR, offset ) , (R1,6 1) (Rt,0 1)
(Rt, 0 1) (Xt, Yt) _
(Xt, Yt) = Rt*(cos(0 t*0 toRadians), Sin(0 t*0 toRadians)) + (offsetX, offsetY)
.0t , (sine)
, Sin(6 t*6 toRadians) 0 t*6 toRadians 0 toRadians
(radian) 6 , ,
0 ) . , 0 toRadians 1/5847 , Yt
Yt = (Rt x 0 1)/5847 + offsetY (1)
(cosine)
(linear interpolation) +/-6°
Oc 1
0t ( 0.04378
) 256
' (Xd, Yd) Xt Yt ,
(Xd, Yd) . 24
(clip) (cl
ipping) ,
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(sensitivity)
) 25
A X , A Y
, (AD), (oldAO),
(oldAPO), (AWidth), (AOQutFact),
(AlnFact) (Ad)
( , At< 0ldAO  (At—AWidth)> oldAO) ,
(oldAO  oldAPO) , (
Ad = (At — oldAO) x AlnFact + oldAPO) (Ad)
(AWidth) (AlnFact) (feeD"
(AOutFact) AlnFact  AWidth
AOutFact = (ARange — AWidth*AlnFact)/(ARange — AWidth) (2)
, ARange X 2560 , Y 1920

(57)

1.
( ) (position encoder system) , ,

(handle) (latch)
(extension means)
(link member) )
(encoder me

ans)

2.
( ) 1 , , 1 (first sensing component) , 1

(34) :
1 1 , 1 1
2 (coupling means)
3.
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« ) 2 : 1
4.
« ) 3 , 2 1
5.
« ) 2 : 1 1 (first array
of conductive elements) , 1 , 1
1 1
6.
¢ ) 5 , 1 2
1
7.
«c ) 2 , 2 1
8.
« ) 2 , 1 (aplurality of moving wav
e signals) , 1 2 (mix) ,
2 1
9.
« ) 2 , : 2 :
1 2
' 1 2 3 ,
3 4 2 , 4 2
10.
¢ ) 9 , 3 2
11.
( ) 10 , 4 1

- 23 -
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12.

«c ) 9 : 1 2 2
2 , 3 2
2

13.
( ) 1 , (rotational and translational mov
ement)

14.
( ) 1 , , (switch status signa
)

15.
« ) 1 , 1 2

(elongated member)

16.
( ) 1 , (pivotally)

17.
«c ) 2 : (retainer me
ans)

18.
« ) 17 , (index member)

19.
¢ ) 18 :
(deflection)

20.
( ) (stowable input apparatus) , ,

(stowage compartment) ;
(stowage means) ,
(linkin
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g member) , '
21.
( ) 20 , ,
22.
( ) 20 L
(button)
23.
( ) 20 ’
24.
¢ ) 20 : ,
(sensing means)
25.
( ) 24 . . , 1 (dimenstion) 1
(first driven array of elements) , 2 2
(second driven array of elements) 1 2
(drive means) .
1 y 1
(bar) . ,
1 1 1 (first mixer) ,
, 2
2 2 2 (second mixer) , 1 2
(cursor)
(processing means)
26.
¢ ) 25 : : 1 1
1 (displacement) 1 (first phase detecting means) ,
2 2 2 2

(second phase detecting means)

27.



10-0297069

( ) 25 : : 1 , 1 (zero cros
sing) 1 (first phase modulation receiver) , 1
L] 1 y 1
1 1 (first phase tracker)(302) 2 , 2
2 (second phase modulation receiver) 2
L 2 y 2
2 2 (second phase tracker)
28.
( ) 27 , 1 1 1 (first picko
ff) . 2 2 2 (second pickoff)
29.
(¢ ) 25 : 1 1 : 2 2
L] 1 2 1 y 2 y 1
2
30.
( ) 25 . 1 (cartesian coordinate system) X .
2 Y
31.
( ) 25 , 1 (polar coordinate system) R , 2
0
32.
¢ ) 25 : 1 X 1
, 2 Y 2
33.
¢ ) 25 . 2 0 (arc)
1 1 R
34.
« ) :
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35.

(pointing indicium)

36.

35
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C  zvw gy )

Y

READ POSITION (Rp,p)

Y

max R = Rp+Range R/2
min © = Bp+ofiset ©
R1=Rp
21 = Qp
- old X0 = (x Range-x Width)/ 2
old YO = (y Range-y Width /2
old XPO = old X0/ X Out Fact

old YPO = old y0 / y Qut Fact

( %8 )
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24

C oy )
. Y

READ POSITION (Rp,Sp)
Y

(R1 = EXTEND TO 16 (Rp,R1) )

(e1 = EXTEND TO 16 (©p,01) )

ojf
Y
maxR = R1 ol o
maxR = R1+rangeR
| Y |
maxR = maxR-(R1 AND FO0O0h)
R1 = R1 AND OFFFh
< /\O}Lli
S1<min©
Y
min® = ©1 ol v &

©1>(Min©@+range)

min-© =-© + range ©

Y
min® = min©-(©&1 AND F00Ch)
©1 =01 AND OFFFh
Rt = R1-maxR+offsetR
Ot = ©1-min©+offseto
Xt = Rtecos(Ol* © to Radians)+offsetX
Yt = Rtesin(©te © to Radians)+offsetY

’ Y
(Xd = desensitize (Xt, 0ld X0, old XP0, X Width, X Out Fact, X In Fact)
¥
C(d = desensilize (Y, old YO, old YPO, Y Width, Y Out Fact, Y In FacD
* B

Xs = min[screenMaxX,max(0,scaleX*Xd)]
ys = min{screenMaxY,max(0,scaleY =Yd)]
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25

| @ESENSIT]ZE (AL, old A, old APO, A Width, A Out Fact, A In Fac@

of ol &

l At < old AOD

ol 2

old AO = At °l , ‘
| ( At-A Width ) > old AO

old AD = At - A Width

g

old APO = old AQ x A Out Fact

r

Ad = (At - old AO) x A In Fact + old APO

Y
G
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