
920 Passenger-car specifications

Country Italy

Vehie make Fiat (continued)
Model Barchena1.7i Bravo1,8i Brava 19 Marea24 MutIpl.

JTD '01 5ipower

1 Bodyslyle - 2a2 3Li 5Li5 4LS 5Gi&

2 Useulpower kW (bhip) 96(131) 83(113) 77 105) 91 f124) 76168 (103,92)
at engine speed rpm 6300 5800 4000 4000 5750

3 Maxorque Nm 164 154 200 265 144 (Gas 130)
at enginespeed rpm 4300 4400 1500 2000 4003

4 Maximumspeed km/h 200 193 185 195 168(Gas157)
5 Acce eranom

0 to'00 km n s 8.9 10 1016 0.5 135 (Gas 16)
6 Curbweight kg 1060 1100 1180 1280 1300
7 G'ossvehiclewegh kg 1260 1600 '570 1670 1870
8 Weighl-10powerratio kg/kW 11 14,8 14.9 14.1 17.1
9 Feconsumption U100 km EU 6.5111.6 EU 6 511.3 EU 4.5i7,3 EU 61'0-2 EU7.2i11.1

10 Fuei octane number RON 95 95 Diesel Diesel 95 + gas
11 Tank capacty 1 50 50 50 63 38 (Gas 164)

12 Engine swept volume cm 3 1747 1747 1910 2387 1561
13 Boresiroke mm 82162.7 82/82,7 62/94 821904 86.4/67.4
14 Compession ratio - 10.3 10.3 16.45 20.7 10.5
15 Specificpoweroutpu kWil 549 475 40.3 38.1 48.1
16 Enginerype -q 4 R 4Ve q 4 AR 4Ve q 4 R 5 R q 4 R 4Ve
17 Fuel managemenl - E El EP.C-T-Ic ERebV-T-Ic El
18 AIterator(14V) A 75/65 75/65 75 751B5 80/0
19 Batery (12 V) Ah 50 50 60 70 50
20 (Enginepos.)!driveoong. - V v v V
2' Transmission 172 gear 3.91/ 2.24 39911224 3.92.24 3.24 391224

ratio 35/4 gear 1.5211.16 1.52.1 16 1-44/1.03 3650.97 1.5211 16
55/65gea 0.95 0.97 0.77 0.77 0.97

22 Finaldriverato - 3.56 3.35 3.05 3.18 4.07
23 Gearshift H (A) 5 5 5 5 5
24 Cooling 1 6.9 6.7 6.1 7.6 7

25 Vehcle lengib mm 3915 4025 4190 4390 3995
26 Vehicle width mm 1640 '755 1740 1740 1870
27 Vehicle heioht mm 1270 '420 '410 1420 1700
28 Wieelbase mm 2275 2540 2540 2540 2665
29 T.ack, ronirear mm 141011410 1440/1440 1450/1460 14711440 151011520
30 Turningcrclediamele m 10.5 '0.4 10.4 10.7. 11.
31 Ground clearance mm 120 150 '50 120 '20
32 Suspension, - DO-F-Kj-Td DO -F-Ku-Td DCQ-F-Ku-Td D0l-F-K-d DO1-F-Ku-Td

'ront
33 Suspension, - L-St-Ku-Td LI-St-Ku-Td LI-S-Ku-Td LI-St-Ku-Tc LiSf-Ku-Td

rear
34 Tres - 19515S R 15 175/65 R 14 '7656 ' A 4 175.70 R 1 '85/615
35 Braking system 48b Sb-Tb Sb-Tb 4Sb-ABS Sb-Tb

See PP 898 or abbreviaions ad eplanatine.
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Passenger-car specificat ons 921

Lamborghini Lancia
Ulysse 2.1 Diabolo SV Y 1.2 i.e. Delta 2.0 i.e Dedra 1-9 TD K:pa 2.4 Z 2,0 i.
TD 5.7i Turbo HPE 71)

5Goi-7 2Co2 31i5 aLiS IKo 5 4..5 5Gl85- 18
80 (1091 390 (530) 62(86) 142 193) 66{90) 100 (3 97 (132) 2
4300 7100 6002 5500 4200 4000 5500
250 605 113 290 186 304 180 3
2000 5500 4502 3400 2500 2000 4200
i75 220 177 225 174 202 186 4

5
13 3.85 103, 7.5 13 9 10 10,1
1615 1530 910 1330 1285 1510 1555 6
2385 - 1300 1830 1765 2000 2360 7
20.2 3.9 14.4 94 18.9 15.1 16 8
EU 6710.8 EU 17.2/37-9 EU 51/92 EU 8/14.6 EU 5,9/.8 EU 62/10.2 EU 8./135 9
Diesel 95 95 95 Diesel Diesel 9 10
80 100 47 61 60 70 80 11

2088 5707 1242 1995 1929 2367 1998 12
85192 87/80 70.87.9 649 82.6/90 82/90.4 8686 13
2'.5 10 10.2 6 19.2 18.45 10.4 14
36X3 68.3 507 71,2 34.2 4'.9 485 15
q4RVe 12V4Ve p494W 4R4Ve 4R 5R 44Ve 16
EPEeV ll El ERV EP/ORT-lc Motromc 7
90 5 6575 70 70 100/120 90 18
50/60 40 55 60 70 70 9
v Mm-h V V v V 20
142/1.76 2.31/.52 391/2.24 3 I3.251.78 21
1 12/0 8 1.12/0.68 1-41112 1-52/1.16 1.44/1.03 1.36!0.97 1,19/0,9
0.01 0.68 0.6 0.61 0.79 0.71 0.73
4.79 4.1 373 3,56 317 356 4.64 22
5 5 5 5 5 [ 23
915 4.5 8.8 8.3 5 24

4455

1930

1710
2825

1535/1540

11.8
130
DQI-F-KuTd

VIa-Sf-Ku-Td

195/70 R 14
Sb-Tb

4470

2040
1110
2650

1540/1640

13.0
140

3725
1690
1440

2380

1365/1370

9.6

150

4010

1760
1760

2540
1485/1415

16

150

4345

1700
1450

2540

1435/1415

114

150
DOI-Db-Sf-Ku D i-F-Ku d 001-F-K-Td DCIF-KuTd

01-Db-Si-Ku LI-S-Ku-Td LI-Sf-Ku-Td LI-SI-K-Td

i1)

4Sb-ABS
19,/50 R 15 215/45 9 16 185-60 R 14

Sb-T 45b-ABS 45-ABS

4685

1825

1460
27-00

1545/i535

10.9

140
DOI-F.-S-
Ku-Td

DOu-Sf-Ks-Td

19565 R 15

4Sb-ABS

4470

1835

1710-1810

2825

1635/1540

DO -FS-Td

V a-P-U-St-
Ku-Td

205!5 R55
Sb-Tb

25

26

27

28

29

30

31
32

33

34

35

Front 235;35 ZR 186 Rear 335/30 ZR i8

PETITIONER'S EXHIBIT 1002 
US PATENT NO. 6,557,540



922 Passenger-car specifications

Country Italy Japan

Vehicle make Maserati Daihatsu Honda
Model 3200 GT Charade 1.3i Z 07 T Logo 1.3 Civic

BiTwbo Aerodec 1.5

1 Body style - 2Co322 5041Li5 3My4 513 L 5 5 Ko 5

2 Usefu power kW hp) 271:36 62(84) 47:64) 48 (65) 84 (114)
at engine speed rpm 6250 6500 620 5000 6500

3 Max. torque Nm 491 105 93 108 134
at engine speed rpm 4500 5000 3700 2500 5200

4 Maximum speed kmh 280 170 >130 152 190
5 Accelerationcfrom

o 100 ko h s knc - 1455 1.5
6 Curb weignt kg 1590 830 960 940 1135
7 Cross vehicle weight kg 1940 1350 - 1365 1610
8 Weight-lo-owerrah0 kgkW 5.9 13.2 25.3 19-2 13.1
9 Fuel consumplion 1100 km Ed.)1l26 iLL568.9 (Ed.) 610 EU 5.57 8 EU5.788

10 Fuel octane number RON 95 91 - 95 95
11 Fuel tank capacity 19 50 35 40 55

12 Engne sweptvolume cm1  3217 1296 657 1343 1493
13 Bore/stroke mm 80/0 76.71.4 66/64 776 75!84,5
14 Compressionralio - 8 9.5 8.5 9.2 9.6
15 Speclicpowerouput KW1 /84.2 47.6 57.8 35-7 56.2
16 Engnetype - 8V4Ve q4R4Ve Mm3R4Ve q4R 04R4Ve
17 Fuel manageme1 - EI-2TIc E EI-T-c El El
18 Alernalo' (14 V} A '05 60 35 70 70/75
19 Batery (12 V) Ah 60 36 32 36 36;55
20 (Enginepo.)/drie config. - h-ASR v aa vv
21 Transmission 1 I12Mgear 4.22/2.51 3.19/1.84 2.7/55 323/1.7f 3,251.78

ratio 344 gear 1.67/1 23 1.25/0.86 1.0310.74 1250.94 1250.94
5t / gear 1/0.83 0.71 077 0.7

22 Fnal drive ratio .- 3.23 4.27 3.04 4.06 389
23 Gearshift H (A) 6 (4) 5 (4) 4) 5 (3+S) 54St)
24 Cooling / 14 4.5 - 4.8 4,8

25 Vehile ength
26 Vei icle width
27 Veicleheight
28 Wheeloase
29 Track, frori,`rear
30 Turning crle diameter
31 Ground clearance
32 Suspersion,

fronl
33 Suspersicn,

rear

34 Tires

35 Braking system

mm
mm

mm

mm

mm
m

mm

4510

1820
1310

2660
1525/1540
11.5
120
DDOI-Si-
Ku-Td
DD01-St-
Ku-Td

1)
45b-ABS

3780
'620
'390
2395
'385/1390
9.6
60

001-F-Sf-
Ku-Td
Ql-LI-Sf-
KL-Tdl

'4, R 13
Sb-Tb

3395
'475
¶680

2360
1280/1290
9.2
200
DCo-F-St-
K-iTd
De-P-L-Sf-Td

'75 R 15
Sb-Tb

3785
1645

1520
2360
1425/140

10.2
140
0-F

Via-Sf-Ku-Td

17570R 13
So-7 b

4425
169$
1440
2620
1460/1490
11.0

150
0001-st

01-LI-Sf

175/70 R 13
Sb-To

1) Fron!235/40 ZR 18: Rear 265/3ZR '1
See R 89 for abreviaions and epaations.
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Passenger-car specifications 923

Lexus Mazda
Accord Capa 1.5 Odyssey 3.5t HR-V .6 IS 200 2.0i OS 3003 0i AZ Wagon
Coup 2.0I 0.7 Ti

20o5 SMVS 5 Gli7 3Ge4 4LU5 4L 3!5M 4 

10 1471
6000

184
5000
208

101

1355

12.5

EU 7.1/12.2
95

65

1997
85/8
10

54.1
4 R4Ve

E
90

52

v

3.29/1.96
1.34/1"03
0.81

4.26

5

4765

17B5

1400

2670

1555/1535

11.1
150
DI-01-LI-Sf-
Ku-Td

1-LI--Sf-
Ku-TOd
195/85 R15

4Sb-ABS

72 (98)
6300
133
3500
170

1110

15.4

(Ed.) 4.5/9

95

40

1493
75/84.5

9.4

48.2

4B4Ve
El

75

36
v
2.47-0.45

5.81

fS)
4.8

157 (213)
5200
310
4300
>190

1910

12.2
(Ed.) 9/13,
95

75

3471
89/93

9.4

45.2
6V4VVe
El

95
52
v

2.4311,37
0.B& 0.58

3.94

'4)

7

77 (105:)
6200
i35
3400

11.2

/125
1530
'4.6

EU 7.2/99
95

55

1590
75/90

9.6

49.4

q4R4Ve
El
75

20!45

aa (v)
3.5/1.96
1.34/1 07
0.87

4.56

5 (St4
4.8

114(155)
8200

4400
215

9.5
i300

S1,4

(Ed.) 713
95

70

75/75

9.6

57.3

El

h-ASR

6(4)

163(2221
500

298
3800
230

8.2

1665
2120
1312
EU 8.8/16

75

2997

86/86
10.5
56.1
6R4V W

El

K0

60
h-ASR
3.3/2.18
1.43/1
0.75
3.62

(5)
8.4

44 (60
6000
83
4000
135

750

19.7

(Ed.) 4/8
95

30

657

10.5
57.8
3 R4Ve

EI-T-Ic

300 W

36

v (aa)
3.3B/2.06
1.28/0.-9
0.72
5,94

5(4!3)
4

I t 4 + 4 4

3775
1640

1650

2360

1425/1420

9.6
I50

DQ!-F-Sf-
Ku-Td
VIla-U-Sf-
Ku-Td
17570 R 13
Sb-Tb-ABS

51/0

1920
1730
3000
1680/1680
11.5
160

00-01-S-
Kv-Td

01-UISf-
KW-Td

215165 0 16
Sb-Tb-ABS

4010
1695
1590
2350
1470/1455
10.8
190

D01-F-Sf.
K-Td

Ie-P-SI-
Ku-Id

1951700R15

Sb-Tb-ABS

4400

1720
1410

2670
1495/1485

150

DO-QI-Ll-Sf-

00l-DOu-Il-St
Ku-Td
215/45 R 17

4Sb-ABS

4810
1800
1450
200

153511510
11.0

150

DDQI-S-
Ku-Td

DQi01-Sl-S-S-
Ku-Td
225/55 R 16
4Sb-ABS

3395
1475

1690
2360
12901290
84

QI-F-Ku

Sa-LI-P-St-Td

135 0 12
Sb-Tb

3

6

7

9

10

11

12

13

14

15
16
17

18
19

20
21

22

23
24

25

26
27

28

29

30

31

32

33

34
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924 Passenger-car specifications

Country Japan

Veh -lemake Mazda(continued) Mitsubishi
8t0dl Dem/a.3i 323P1Si 626Wagr Col1.i Camma 1.8

S1 ody style -
VKo t 3Li 5 Ko5 4;3 L5 4!5 LiS5

2 Useful power
a engin espeed

3 Max.torque
af engi'e speed

SMaimum speed

5 Acceleration from
0Cl0100 km/11

6 Curbeighf
7 Grossvehicleweigh:

8 Wegho-power ratio

9 Fuel consurption

10 Fue' octaner nber
11 Fuelaik capacity

12

13

16
17
10
19
20
21

Engine swept volume
Boreisroke

Compress-onratio
Specific power cuIpu
Engine type
Fuel managment

Alerator 114 V)

Battery f12 V)
(Engine pos.drive co

Transmission
ratio

Finaldriveratio

Gearshilt
Cooling

kW ibibp)
rpm

Nm
rpm

km/h

kg
kg

kgW
!!100km

RON

om

mm

A
Ah

fnig. -
15ii2"gear
3445gear
5.16 gear

H(A)

25 Vehicle length

26 Vehicle width
27 Vehicle heigh
28 Wheelbase
29 Track, fntar
30 Turfing circle diameter

31 Groud clearance
32 Suspension,

iront
33 Suspension,

rear
34 Tires
35 Braking system

mm
mm
mm
mm
mm

m

mm7

53(72)
5500

105
3500

188

13.2
950
1450
17.9

EU 6/8.7
95
43

1324

71,836

9.4

40

q 4 R 4Ve
E
70

50
v
3,4211.84
1.29/097
082
3-85

5)3)
6

65 (88)
5500
132
4000

173

11.8
1010
1540
18.5
EU 63/9.7

95
50

1498
78/78.4
9,4

43.4
q 4 R Ve
El

70
40
V,

3.4211.84
1.29 097
0 71

4,11

5)4)
6

100 (136)
5800
18
4500

202

10.5
1305
1850
11-8

EU 6-710-9

95
64

1991
83/92
9.7
50.2
q 4 R 4e
L-Jetrnic

80
5.75

V

3.31/1.83
1.31/0.97
075
4.11

5(4)
7

29(175)
7500
167
7000
> 210

7.5

1020
1445
7.9
(Ed.) 814

91

1597
81)775
11

8018B
4 R 4Ve

El
50/70
45/60

3.0711.95
1.38/1.3
0.77

4.63

5(4)
5

92 125)
5500
174
3750
200

10

1215
1685
13.2
EU 58.4
95

1834

81/99
12.5

50.2
4 H 4Va

Eld
75
50

3.581.95
1.27/C.97
0.77

3.72

6
4 -J I.________L________

3610
1670
1540
2390
1420/1420

9A
150
OlF-Ku-Td

Via-Si-T-d

165,70 F 13
Sb-Tb

4035
1695
1410
2505
1460/1450
9.8
140
DOi-F-Ks-Td

4660

1710
1520
2670
1480/1470
10.8
160
DO-F-Ku

CI-LI-F-Ku-Td I01-LI-St-Ku

176165 R 14

Sb-TD

See PR 898 for abbreviations and explaations.

1-85R 14

455-ABS

4290

1690
1390
2500
14501460
10 6
120
001-F-Ku

0i-LI-SI

18565 R 14
Sb-Tb

4435
1895
1400
2550
14551475
11.2
150
DOi-F-Ku

0I-LI-Sf

17565 R 14
4Sb
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Passenger-car specifications 925

Nissan Subaru Suzuki Toyota
Space S a 1 Amera14 Tem* k02. Legacy2.0 WeccoR1Ci X-901.86 Yaris 1.0

5015 3/45 L 5 5 Ge 5 4:-5 5MY4 2Ge2

64 87)
80003
116
4000

172

12.8
1035
1545

16.2
EU 5.8/92
95
50

85 (11:
4800

191
3200
160

13-7
1630
2510
18.7
EU 10.315.8
R5

72

92 (125)
5600

184
3603
188

10,8
1370
1815
15.7

EU 77:12 3
9
64

48 (6-)
6500
181
3500
140

845
1339

15.9
EU57.6
95
42

71 (97)
5600
132
4000

150

100
1380

15.6
EU .7/9.8
95
42

5030

90
400
158

12

820

16.4

(Ed.: 5:8
95
45

I I- F -I

1392
73.6/81,8
9.5
46
q4R4Ve
El

70

55
v

3.33/1.96
1.29/0.9
0.73
4.17
5
4

4120
1690
1390
2535
1470/1435
10.4
140
DQI-F-S-Tbd

Te-LI-01-SI-
Ku-Td

175170 R 13
Sb-Tb

2389
69/96
6.5

35.8

60
sao

3.59/2.25
1.42/1
0 82
4.63

8

4185

1755
1830
2450

1455;1430

10.8

121

Ku-Td-
Sa-LI-P-SI-
Ku-Td

235/75 R 15
Sb-Tb-ABS

1994

92/75
to
460.1

48xV4W

El

90
48

as

3.552-11
1A45/1.09
0.87

3.9
5 :41
6

4600
1700
1410
2650
1460/1455

11.1
160
DO-F-SI-
Ku-Td
Ma-S-Kc-Th

195/608R15

4Sb-A8S

997
6B/68.65
10
48.2
4R4VeW

El
300 W
26
v
3.42/1.89
1.28/091
0.76
4.39

5 (4/3]
5

3410
1575

1700
23365
1360/1355

9.6

150
0-F-Sf-Ku-Td

Ta-P-SI-Td

155!65 R 13
Sb-Tb

1590
75/90
9.5
44,7

4 R4Ve

El
70

48
aa
3,65/1.95
l.38/1
0.8
4.3

5 (4)
5,3

3710
1695
1580
2200
1425/1430
9.8
170
D0-Db-S I-
Kc-Td
Sa-U-S-Td

998
69166.7

¶0
50.1

q4R4Ve
El
70
50
V
156 H91
1.31/0.97
0.8
3.94

5(4)
5

3610
1660
1500
2370
1450/1430

9.8

DO-F-St-Td

Via-Si-Td

195;65 R 15 175/65 R 14

$b-Th-ABS Sb-Tb

25

26
27
28
29
30
31
32

33

34

35

63(86)
6000
117
3030
170

13.4
1120
1655
178
EU 5.6.9
95
55

1299
71/82
10
48.5
q4R4Ve

El
50:73

3.73/2.05
132/0.97
0.79

4.21

5

5

4030
1700
1520

2500
1475/1470

9.6
150
DO-F-Ku-Td

I-LI-F-Ku-TO

175/65 R 14
Sb-Tb
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926 Passenger-car specifications

Country Japan Korea

Vehicle make Toyota(Continued) Daewoo
Model Aveiis2i0 Pcil2IOi Matiz 0.Bi Lanos 1i i Nubira 2.Oi

TO-CP

1 Body slyle - 4/5 L 5 5GI 6 5 Li 5 4/3T L 5 5 lKo 5

2 Useful power AW (bhp) 82 112) 94f 128) 38(52) 55(75) 100(36)
at engine speed rpm 4000 5400 5900 5400 5600

3 Max torque Nm 250 178 69 113 184
al engine speed rpm 2500 4400 4600 3400 4000

4 Maximum speed km/h 180 180 144 170 195
5 Acceleration rom

0 to 100 kmh s 12 10.8 17 15 9
6 Curbweight kg 1280 1335 725 1005 1285
7 Gross vehicle weigh! kg 1830 2010 1210 1595 1860
8 Weight-to-power ratu kgkW 18.1 142 19.1 18.3 1'
9 Fuelconsumpin /.!00km EU5.2/85 EJ7.4/12.3 EU528.4 EU5.9/1A14 E7.415.1

10 Fue octane number RON Diesel 95 95 91
1 Fueltankcapaiy / 62 60 35 48 62

12 Engine swepi volume c3 1975 1998 796 1349 1998
13 Bore/stroke mm 86/85 86/86 855/72 76.5/714 86H
14 Compressn rato - 23 9'5 9.3 9.5 9.5
15 Specif cpower ouput kW// 33.4 47 47.7 40.8 50.1
15 Engine type - 4 R 4RVe q3R q 4 R Q 4 R 4Ve
17 Fuel maagment - ER/O-T-Ic El El El El

B Alternetor (14 V) A 70 80 B5 75/100 75.85
19 Batery (12 V) Ab 80 60 35 46/55 55
20 (Engine pos./drive config. - v V v V v
21 Transmission I--n gear 3.54/2.04 3.54/2.04 3.82/2.21 155/205 355/2.16

ralio 3/41 gear 1.321095 1.32/1.03 1.42/1,03 1 35/0.97 1.4-/1.13
5e/6" guar 0.73 0.82 0.84 0-76 0.7

22 Final drive -atin - 3.74 3-94 4.44 4.18 3.55
23 Gearshill H (A) 5 5(4) 5 5 5(4)
24 Cool ng / 6.9 6.7 3.8 7 7

25 Veicle lengh mm 4490 4530 3595 4235 4515
26 Veicle width mm 1710 1695 1495 1680 1700
27 Vehice height mm 1430 1620 1480 1430 1430
28 Wheelbase mm 2630 2735 2340 2520 2570
29 Track, froo/rea. mm 1480/1450 1470/1450 131511280 1405/1425 1465/1455
30 Turn ng circle diameter M 11.6 11.0 9.0 9.8 10.6
31 Ground clearance mm 140 150 140 160 140
32 Scspensior, - DQIFKu-d DOI-F-Sf- Qi-F-SO-Td 01-LI-F-Sf- DOI-..St.

frcnt Ku-Td Ku-Td Ku-;d
33 Suspension. - Ou-LI-Ku-Td VaI-St- VIa-LI-St-Td Via-L-Sf- Via-St-Ku-Td

rear Ku-Td Ku--d
34 Tires - 185/65 HR 14 195/65 R 14 145/10 R 13 155 R 13 185/65 R 14
35 Bra;ng system Sb-Tb-ABS Sb-Tb-ASS Sb-To Sb-in 4Sb-ABS

See PP 898 for abbreviations and explaations.
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Passenger-carspecifications 927

ISweden
Hyundai Kia Saab
Atos '.0 Coupe 2.0i Canival 2.Si 9-3 2.01 9-3 2,2 TO 95 2.i Tute 9-5 3.Oi Turbo

5MV 5 3Co4! 5Gli57 513Li5 3U5 4L5 5Ko5 1

4' 561 102 1139) 121(165 96)(1311 85 (116) 110(150) 147200
5500 M600 6500 6100 4300 5500 5000

52 182 222 177 260 215 310 3
3100 4900 4100 4300 1900 2500 2500
142 201 85 200 200 215 230 4

5
15,1 8.6 - 11 10.9 9.8 8.7

820 1250 1735 1295 1350 1485 1650 6

1220 1600 2425 1860 1910 - 2180 7

20 122 14.3 13.5 15.9 13.5 10.9 8
EU 5,46 EU7,311.4 EU 8915.3 EU 6 813,1 EU 4.689 EU 7.213.5 EU 8.5317.2 9
95 95 95 95 Diese 95 95 10
35 55 75 68 68 75 75 1

999
7673
9.5
41
q4R3 W
El

60
40.45

3.541.95
1.31/0.92

4 53

56(3)
6

3495
1495

1610
2380
1315/1300
9.1
160
OI-F-Sf-Ku-Td

Ta-QI-U-S-Td

1975

82/93.5
10.3
51.6
q44Ve

El
75/90
68
B

3.3111.95
1.39/1.06
0.84
3.84

5(4)
6

4340

1730

1300
2480
1470/1450
10.0
150
DQ!-F-SI-
Ku-Td

DOj-SlT

2497

10.5

48.5
qV4V

80
54
v
3.75/1.95
1.30.94
0.7 5
431

5 (4)
B ~

4890

189.;
1730
2905
16251600
130
170
01-F-K.-Td

Sa-P-.-S-
Ku-Td

1985

4 R4Ve

Metroniic

70/130

60

3.38/1.76
112.0.89
0.7
4.45

5(4)
10

2172
84A98
19,5
39.1

4 R4Ve

EP/eV-T-Ic
120
85
v

3.381.76
1.12/0.89
0-7
4.45

5 (4)

10

1985

9078
92
554

q4 R4Ve
Ze-T

901130
60
v
3.38/1.76
>18.10.89
0.66
4.05

5(4)
9

2962
86,85
9.5
49.6
o6V4Ve
Ze-T-Ic

90/130

110.74

4.28

(4)
97

12

13
14
15
16
17
18
19

20
21

-4 -k 4-

4630
1710
1430

2600
1450/1440

11.1

140

D131-F-Ku

4630
1710
1430
2600
1450/1440
11 1

140

DOI-F-Ku

Via-Sf-Ku-Td I VIa-S-Ku-Td

4810
1790
1450

2705
1520/1520
10.8

D131-F-Sf-
Ku-,Td

DOU-LI-Sf-
Ku-Td

4810

1790
1450
2705
1520/1520
10.8

DOI-F-SI-
Ku-d

00uU-L-S-
Ku-Td

'5570 R 13 205C R 15 20570 R 15 185/65 HR 15 18565 HR 15 20565 R 15 205/60q 15
Sb-Tb-ABS 480-ABS Sb-Tb 4Sb-ABS 49b-ABS 49b-ABS 4Sb-ABS

25
28

27
28
29
30
31
32

33

34
35
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928 Passenger-car specifications

Country Sweden

Vehicle make Volvo
Model 5401Si V40 '.9 TD 1702r V70 2.4 S80 2.8 T6

1 Body stlbe - LS4 5Li 5 Ko b 4rL5

2 Uset!l power kW (bhp) 92 125) 70 95) 93(126) 125 (17M 20(272)
atenginespeed rpm 5500 5000 6250 6100 5400

3 Max. torque Nm 174 0 170 220 380
at engine speed rpm 3750 2000 4800 4700 2030

4 Maximum speed km/h 200 180 195 210 250
5 Acceleration F'em

0 0 10 kmr h s 10.5 12.5 1,7 9.2 7-2
6 Cnrb weicht kg 1230 1250 1430 r470 1590
7 Gross vehcie meiaht kg 1750 1790 '890 '970 2100
8 Weighl-to-poer ratio kg/kW 13.4 14.4 1&4 '1.4 8
9 Fuel consumption 100 rm 5.7/6.9/9.1 5.2/63/8.3 EU 81,3 4 EU7.8/15 EU 8/164

10 Fueectaneiumber RON 95 Dse 95 95 98
11 Fueltankcaoacily 160 60 70 70 80

12 Enginesweptvoume cm3 1834 1970 '984 2435 2783
13 Bore/stroke mm 81)89 80193 81)77 83/90 81190
14 Compressron raio - 12.5 23.5 '0 0.3 8.5
1S Specific power output 04it 50.2 35.3 46.9 51.3 71.9
16 Engine type - 4 R 4Ve 49 q 5 R q 5 R 4Ve qOR 4Ve
17 Fuel management - Eld EP/V-I El E iMotronic-2Tlc
18 Alernator (14 V} A 80 80 '00 100 120
19 Batlery f12 V Ah 62 72 520 A 520 A 600 A
20 (Engine pos.)!d've config. - v v v v v
21 Transmission "72"geer 3,58/1.94 3.6111.86 3.0711.77 3,071.77 2.9211.57

ratio 3/4hgear 1,26/0.97 1.3210.97 1.'910,87 1.1910- 7 110.7
5/6 gear 0.6 07 0.7 0,7

22 FinaldriveratIo 3.72 3.44 4,45 4.00 129
23 Gearshift H (A) 5 (4) 5 4) 5(4) 5 [4) (4.
24 Cooling 5 .4 7.2 72 10.7

25 Vehicle length
26 Vehcle wdth
27 Vehicleheight
28 Wheelbase
29 Track, lrontrear
30 T.rning circe di
31 Ground clearan
32 Suspsnsin-,

amreter

ce

frant
33 Suspension.

rear
34 Tires
35 Braking systern

mm

mm
mm
mm
mm

m
mm

4480
1720
1390
2550
1450/1470
10.6
150
DQt-F-Si-
KuiTd

QI-LZI-St-
Ku-Td

19555 VR i 5
45b ABS

See PP 598 for abbieviatns and expianatiors,

4480

1720
1390
2550
1450/1470
15.
150
DO1-F-SI-
Ku-Td
01-U-Z-1f-
Ku-Td

195/55 VR5
4Sb-ABS

4720
1760
1400
2660
1520/1470

'40

DQI-F-Ku

Ma-Sf-Ku-Td

185,65 R 15

4Sb-ABS

4720
1760
1430
2660
15201'470
10.2
143

DO-F.Ku

4820

1830
1450
2790
1580,1560
10,9

150
D01-F

Ma-S1-Ku-Td Ma-S-Ku-Td

185i65 R 15 205/65 q 15
4Sb-AOS 43b-ABS
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Passenger-car specifications 929

SCzech.Rep. USA

Seat Skoda Buick
C7323 Arosa 1 1 Arosa 17 SD biza 1,9 TDI Coco a2i Ocavia 1,8 T le Sauie 3.8i

2 a4 3Ui5 3Li5 53LiS 4Li 5 5Ko5 jU6 t
44 63D)
4200
115
2200
157

16.

960
1360
21.8
EU 3.6.5.9
Diesel
34

81(110)
400
235

-93

10.2
1'60
1520
13

EU 3 6
Diesel

4 5

176(239 1
5100
330
2700
250

6.9

1563
1970

8.4/1113116.3

68

2319

81/90
9.5
75.9

q95 R4Ve

EI-T
100
520 A
v-ASRP
3.07/17
1.19/0.87
0.7

4.30

5~4
7

4720
1820
1410

2660

1520/1520

1 .7

120
D0-F-S-
Ku-Td
Via-01-LI-S1-
KuTd

225145 ZR 17
4Sb-ABS

10(101
60300

180
4500

I216

8.5
1120

1580
10.2

EU 6A119
95
45

1984

82.5'92,6
10.5
55.4

4R4Ve
Mo01ronic

70.-SO
44-0O
v-EDS

3.31.94
1.31/1.03
0.84
3.68
5
6.3

110 (150)
5700
210
1750
216

9.1

1315
-1830

11.9
EU 6.2110.9
95
5.5

b171
81/86.4

95
61.7
q4PEVe

Morronic-T-Ic

73/90
44160

3.31.94
1.311103
0.84
3.6B
5
6.3

4145 4510
1640 1730
1420 1430

2445 2510
143011395 15151490

14 108
130 140

DQI-F-Ku-Td DCI-F-S-
IKu-Td

VIa-Sf-Ku-TO Via-LI-SI-
Ku-Td

195/45 R 16 175 R 14

45b-ABS 4Sb-ABS

153(208)
5200
.312
3700
200

10.6
PA 7.8/12-4

91
J6

3791

36.52/86.35

3.4

El
120
54
v-ASR
2.921.57
1/0.7

2.86

(4)
11

5080
1865
1450

2850
1580/150
12.3
140
301-F-S-
Ku-TO
Ea-Ql01-SISf-
Ku-Td
215.70 R 15
46b-ABS

25
26
27
28
29
30
31

32

33

34
35

37(50)
5000

3000
151

17.4

865

1265

23.4

EU 4 7!7,5

95

34
+ 4 4

999 1716 168

67.1/70.6 79.9684 79.5/15,

10C.5; 9 19, 5

37 25.6 42.7

4R 4R q4R
Moironlc EPeV EP/eV-T-Ic
70 7 903
3F 61 61
v v

3.46/2.1 3.46/1.96 3.78/206
14511.1 1.2610.93 1.3510.97
0.89 0.74 0.74

4.06 3.33 3.3

5 5 5
6 5 6.5

3535 3535 3855
1640 1640 1640

1460 1460 1420

2325 2325 2445

13701400 1370/1400 143011395
9.8 9.8 10.4

110 110 150

DOI-F-Td D11-F-Td 001-F-Td

VIa-St-TO Va-St-Td Vla-Si-Td

15570 R 13 155170 P 13 185155 R 1
5b-Tb Sb-Ib 4Sb

2
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930 Passenger-car specifications

Country USA

Vehicle make Cadillac Chevrolet Chrysler
Mode! Catera 3.i lmpa2 34 Sratus 2.5i Sebring 2.01 300 M 27i

1 Body stye - 4L5 425-6 4Li 2Co 5 4 U 5

2 Jeul powe W(bhp) 149(203) 134 .1821 120 (163) 104 (141) 149 (203)
at engine speed rpm 6000 6000 5850 6000 5800

3 Max.:o'que Nm 260 279 214 177 258
atengyne speed rpm 3600 4000 4400 4800 4850

4 Maxirmm speed mh 200> 180 210 220 210
5 Acceleration rom (0-97 km/h)

0 to 100 km/h s 85 10 10.5 11 10.2

6 Curbweight kg 1710 1540 1435 1335 1610
7 Gross vehIcle weight kg - - 1930 - 2120
8 Weight-to-powaeao kgikW 11.5 115 12.2 12.8 10.8

9 Fue consumption /100 m EPA 9 413.1 :Ed.) 9/15 EU 7.115.1 ;Ed.) 8112 EPA 911.2

10 Fueloctanenumber RON 95 91 95 91 92
11 Fue ltak capacity 60 64.5 0 64 64

2 Engine swept volume cm 2962 1335 2497 1996 2736
3 Bore/strove mm 8685 9284 83576 87.583 8878.5

4 Compresson rac0 - 10 9-5 9.4 9,6 93
15 Specifin power output W1 503 40 48.1 52.1 54.5
6 Engiyma - 6 V 4Ve [0 6V qOV 4Ve q 4 R 4Ve 6 V 4Ve

17 Fel management - Metronic El El El El
85 Alternaeor 14 V) A 120 105/140 90 90 125

'9 Battery (12 V) Ah 300 A 54 60 430 A 60

20 (Engine pos..:drive conig. - h-ASR %-ASR v v v

21 Transmission 11/2nayear 2.861.62 2.92/1.57 2.84157 3.54213 2.8411.57
ratio 3"41gear 11372 110.71 1/0.69 1.39:1.03 110.69

Sit/6 gear 0.81
22 Final drive raio - 3.9 3,29 3,91 3.94 3.89
23 Goarshr H (A) f4) (4) (4) 5 (4) (4)

24 Cooling i 10 11.2 10 7 8.2

25 Vehicle lengh n m 4930 5080 4750 4950 5000
26 Vehide width mm 1790 1855 1820 1770 1920
27 Vehiceheigt rmm 1430 1460 1380 1340 1420

28 Wheelbase im 2730 2805 2740 2635 2870
29 Track, lront/rear mm 150511520 1575/1555 15301530 1510/105 1575/1565
30 Tuming rcle diameter m 11,0 11.5 11.8 12.2 12.3
31 Ground clearance mm 120 120 140 140 130
32 Suspension, - Di-F-KuTc 001-F-Sf- DOOSI- 0DQ-S- 0-LI-F-Sf-

front Ku-To Ku-Td Ku-Td Ku-Td
33 Suspesion, - 01-O8- 01-LI--St- Ea-DO-01-L- Ea-D-I-L-U- Ea-01-LI-F-

rear Ku-Td Ku-Td Sf-Ke-Td SI-Ku-Td Sf-Ku-Td
34 Tires - 2295t R16 225/60 8 16 185/65 R 15 19570 HR 14 225/55 R 17
35 Braking system 48b-ABS 45b-ABS 450 Sb-Tb 45b-ABS

See PP 898 or abbreviaons and eplanations.
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Passenger-car specifications 931

Dodge Ford Lincoln Mercury Oldsmobile Plymouth Pontiac
Caravan 2.4i Windstar238i Corinental Cougar 2.5 Aero 2.4 Voyager 3.0i Surdire 2.2

4.6i

5-8 4 Gli 7 4 Li 5-6 3Co4 2 Co 5 5 Gi 7 2 Ca 5 1

427(1731
6250
224
4250
225

8.5
'375

EPA 8.4/124
91

60

2544
82.479.5
9.7
49.9
q6V4Vae

El

130
6B
v

3.42j2,14
1.45/1.03
0.77
4.06

5(4)
7,5

112 (152)
5600
210
4400
200

10.5
'340

12
EPA 7.8/11.2
91
57

2392
90,4

9.5
46.8
q4R4Ve
El

105
52
v-ASR
2.961.63
1/068

3.42

(4)

9.8

112 (152)
5200
239
4000
175

1605

14.3
EPA 9.8/12.4

87
75

2972
91,1.76
8.9
377

q6V
El
90/120
600 A
v
2.69W1 55
1

3.19
(314)
10.6

86(117)
5000
183
3600
175

1300

14

EPA 6.4!10

91
57.5

2190
89/B8
9

39.3
q4R
El

105
54
v

3.9112.18
1.451103
0.74
358
5(34)
9.1

5

6
7
8

9

10
11

12
13

14

15
18
17
18
19

20
21

22

23
24

-I- I t 1 + -I----

4700
1770
1320
2700
t5051490

10.9

Q-F-Ku-Lue J001-F-Ku-Td

205/76 R 14 205759 ,5 225/60 R 16
Sb-Tb Sb-Th-ABS 45b-ABS

4740
*780
1390

2720
550/1505
11.3
120

DQI-F-St-
Ku-TO

14j-Td Ku-Td
205/60 R 15 215/6: 5
ASb 4St-ABS

4730 4620
1920 1710
'740 1350
2880 2645
1600/1630 1465/!435
11,5 10.9
140 150
DQl-F-Ku-Td DQ1-F-S-

Ku-To
Sa-P-To Via-L.Sf-

Ku-Td

25
26
27
28
29

30
31
32

205/75 R 14 195/70 R 14 34
Sb-Tb Sb-Tb-ABS 35

149(203)
4900
326
3600
>175

1690
2440
11.3
EPA 10.2!138

3797

96.8'86
9.3
39.2
6V
E
130
58
v-ASR
2.77!154
10.69

3.89

(4)
11.9

205 (279)
5750
373
4750
215

1760

8.6
EPA 9.8113.8

4601

90.2/90
9.85
44.6

8V4Ve
El

130
84
v

2.7711.54
10.69

3.56

42.
12.8

112 (152)
5200
226
4000
170

14.2
EPA 9.4111.8

75

2429
87,5/101
9.4
46.1
q4R4V@

El
90.120

600 A
v

2.841.57
li0.69

3.91
{4/3)
10.6

4740

1950
1740
2880
1600/1630
11.5

140
D0I-F-To

Sa-P-Td

5260
1870
1420
2770
16001560
12. 5
150

5125
1915
1790
3065
1640/1600

12.3
150

DOI-F-SI-
Ku-Td
V a-Sf-Ku-Td 01-LI-Ku-Lue
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932 Index of headings

Index of headings

A

A pillar (body structure) 722
A/D converters 92
A/F mixture adjustment 519
A/F mixture formation 367, 372, 452, 458,

509,515,517,518,560
A/F mixture ignition 477
A-arm (suspension linkage) 622
Abrasion (wear) 331
ABS for commercial vehicles 644, 649, 693
ABS for passenger cars 644, 649, 659,

708,803
Absorption method (exhaust soot) 566
Absorption silencer 450
AC firing 809
ACC, see Adaptive Cruise Control 714
Acceleration 34,342, 345
Acceleration and braking diagram 344
Acceleration due to gravity 13
Acceleration power 345
Acceleration resistance 337
Acceleration sensors 107, 808
Accelerator pump (carburetors) 461
Accelerator-pedal module 501
Accelerator-pedal travel sensors 501
Accident hazard (ignition systems) 492
Accident record (tachograph) 795
Accidents (body stresses) 722
Accidents (classification into collision

types) 728
Accumulators, see Batteries 866
ACEA specifications for mineral oils 235
Acoustic impedance 50
Acoustic quality control 55
Acoustic tuning devices (exhaust systems)

451
Acoustics (terminology, units, symbols) 50
Action limits (statistics) 160
Active power and conductance 65
Active safety (vehicle bodies) 726
Active suspension 615
Actuating force, braking system 647
Actuating force, steering system

(regulations) 638
Actuation device, braking systems 644,

656,688
Actuators 124
Actuators, characteristic data, features 130
Actuators, electromechanical 124
Actuators, fluid-mechanical 129
ADA, see Auto-Directional Antenna 786

Adaptation equipment, mechanical
(diesel-enginemanagemeni) 540

Adaptive Cruise Control (ACC) 714
Addendum modification (gears) 296
AdditIonal spark (ignition) 496
Additives (engine coolant) 249
Additives(fuel) 240, 243
Additives (lubricants) 230
Adhesion to road surface 343
Adhesion/slip curves 606, 659, 697
Adhesive technology 322
Adhesives, single or dual-component 322
Adjustment (brakes) 681
Adjustment (steering wheel and seats) 814
Admittance 65
Advance or retard mechanisms (ignition

timing) 489
Advanced ignition 478
Aerodynamic drag in kW 339
Aerodynamicifast-back body designs (wind

resistance) 350
Aerodynamics (passenger cars) 721
Afterburning 521
Agriculturaltractors (requirements) 362
Air bags 691, 757, 803
Air bypass actuator (ME-Motronic) 501
Air compressors 687
Air conditioners, automotive 777
Air cooling (direct cooling) 410 430
Airdriers (air brakes) 688
Airfilters 438
Air requirements (A/F mixture) 458
Airsuspension 616,618
Airbags 730, 803
Air-flow angle (crosswind) 350
Air-flow sensors (K-/L-Jetronic 468,473
Air-fuel (A/F) mixture 414, 458
Air-fuel (A/F) ratio 458
Air-mass flow sensors 116,473
Alarm systems 767
ALB, see Automatic Load-sensitive

Braking-force metering 678, 689
Alcohols (alternative fuels) 246
All-wheel drive 605
Alphabets and numbers 897
Alternating current 65
Alternating-current (AC) machines 72,135
Alternative fuels 243
Alternator drive system 880
Alternator output 862
Alternator-current curve 875
Alternators 874,899
Altitude compensation (KE-Jelronic) 470
Aluminum bodywork 723
Aluminum casting alloys 199
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Index of headings 933

American gears 301
American units 19
Ampere (definition) 12
Ampere turns 71
Amplifier (car radio) 787
Amplitude 29
Analog circuits (integrated) 83
Analog-digital converters 92, 498
Analysis (exhaust-gas emissions) 526
Analysis (reliability) 165
Angle of impact (crosswind) 350
Angle sensors 99
Angstrom (unit) 14
Angular frequency 15, 29
Annealing 273
Announcement ID (car radio) 786
Anodiccorrosion protection 264
Anodizing 264
Antenna diversity receivers 786
Antennas for motor vehicles 788
Antennas, automatic 788
Anti-Corrosion Code 724
Anti-foaming agent (diesel fuels) 243
Antifreeze 249,430
Anti-judder function 508
Anti-knock properties (octane number) 238
Anti-knock quality (octane rating) 238
Antilock braking systems (ABS) for

commercial vehicles 644, 649, 693
Antilock braking systems (ABS) for

passenger cars 644, 649, 659, 708, 803
API classifications (mineral oils) 235
Apparent power 65
Application forces (braking systems) 647
Application-specific IC (ASIC) 86
Aquaplaning, see Wet road surfaces 343
Arc discharge (spark plugs) 477
Arc pressure welding 321
Architecture rules (CARTRONIC) 888
Arcing voltage (ignition) 477
Area 148
ARI, see Radio information for the driver

786
Arithmetic series 147
Articulated bus(definition) 716
Articulated road trains(definition) 716
Articulated vehicles (definition) 716
Artificial networks(EMC) 895
ASIC, see Application-SpecificIC 86
Aspect (height-width) ratio (tires) 630
Assembled-representation diagrams

(automotive electrical systems) 854
ASU, see Automatic FM interference

suppression 786
Asynchronous drive 580

Asynchronous machines 133
ATF oil 236
ATF, see Automatic Transmission Fluids

230
Atmospheric humidity (vEhicle stress) 364
Atmospheric pollutants 264
Atmospheric-pressure-dE pendent full-throt-

tie stop (ADA) (diesel luel injection) 540
Austenitizing (hardening) 268
Auto directional antenna'ADA) 786
Auto-ignition 367
Automatic adjustment (biakes) 681
Automatic braking systes 644
Automatic clutches 590
Automatic gear shift (automotive

transmissions) 597
Automatic headlight level adjustment 754
Automatic load-sensitive braking-force

metering (ALB) 675, 378, 689
Automatic seat belts 728, 803
Automatic transmission :342, 597
Automatic Transmission :luids (ATF) 236
Automatic UHF interference suppression
(ASU) 786
Automotive alarm systems 767
Automotive comfort and convenience

systems 812
Automotive electrical systems 862
Automotive hydraulics 816
Automotive paints (properties) 228
Automotive pneumatics 832
Automotive windshield aid window glass

774
Auxiliary drives (automot ve hydraulics) 827
Auxiliary driving lamps 756
Auxiliary-air valves(K-Jetronic) 468
Axial-piston pumps/motors (automotive

hydraulics) 818
Axle oscillation 613

B
B pillar (body structure) 722
Backlash (gears) 299
Backup (reversing) lamps 763
Bainitizing (hardening) 270
Balancing of masses and inertial forces

(reciprocating-piston engines) 399
Balancing rate (crankshaft) 400
Ball bearings, see rolling bearings 289
Ball impression hardness 278
Band syncromesh (transmission) 594
BandlessV-belts 307
Bar, unit of pressure (conversion) 16
Barrel, unit of volume (conversion) 20
Barrel-type coil springs 318
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934 Index of headings

Barrier impact 729
Basic equations (mechanics) 34
Batteries,vibration-proof 869
Battery characteristic data 867
Battery maintenance 871
Battery chargers 873
Battery charging 63, 870
Battery design types 868
Battery faults 871
Battery ignition 490
Battery power 576
Battery systems 576
Battery testers 872
Battery-charging current 873
Battery-charging curves 873
BCD mixing process (semiconductors) 80
BDC, see Bottom Dead Center 385
Bearing-pin sensors 112
Bearings (materials) 284
Bearings, sliding and rolling 282
Beats (definition) 29
Bell-shaped curve (Gaussian/normal

distribution) 157
Belt force (belt drives) 306
Belt-drive systems 306
Bending, bending moment, bending stress

42
Benedicks effect (thermal e-m f.) 75
Bevel gears 297
Bi-Litronic 746
Bimorphous spring element 108
Bingham bodies 230
Binomial distribution 163
Bipolar transistors 79
Bit stuffing (CAN error detection) 886
Black body radiators 57
Black ice (coefficient of friction) 343
Bleeding (grease) 230
Blind rivets 323
Blowby(crankcaseventilation) 521
Bodies, commercial vehicles 732
Bodies, passenger cars 718
Body design (passenger cars) 720
Body roll 353, 613
Body structures (passenger cars) 722
Body templates 718
Boiling curve (gasoline) 240
Boiling range (diesel fuels) 242
Bonding and joining technology 319
Boost air 390
Boost charging (batteries) 873
Boost retarders (braking systems) 685
Booster (car radio) 787
Boron treatment (thermochemical

hardening) 272

Bosch Micro-Contact (BMK) 860
Bosch sooting numbers (SZ) 567
Boschsparkplugs 486
Bottom Dead Center (BDC) 385
Box-type body (commercial vehicles) 735
Brake analyzers 702
Brake booster (servo) 656
Brake characteristic 679
Brake control circuit (TCS) 610
Brake cylinders 689, 691
Brake deceleration 648
Brake discs 657
Brake fluids 247
Brakehorsepower(passenger-cal

specifications) 899
Brake line 646
Brake pressure 656, 659
Brake response time 347, 647
Brake test stands 702
Brake testing 702
Brake-circuit configuration 654
Brake-lining wear 656
Brake-lining wear equalization (ElS) 700
Brakes 645
Brakes, engine 683
Brakes, wheel 657
Braking and acceleration diagram 344
Brakingdistance 344,347,648
Braking force 635, 647
Braking operation 344, 646
Braking power 648
Braking progression for GMA 663
Braking resistance 337, 583
Braking system, air-over-hydraulic 676
Braking systems (continuous operation)

595,644,649,682
Braking systems (EU requirements) 650
Braking systems 644, 899
Braking systems for heavy commercial

vehicles 674
Braking systems for passenger ce rs and

light commercial vehicles 656
Braking systems, actuation methods 644,

656,688
Braking systems, continuous 644, 649, 682
Braking systems, design 653
Braking systems, inertia 645
Braking systems, splitting (brake circuits)

654
Braking times 647, 648
Braking torque 647
Braking when cornering 357
Braking work 648,
Braking-energy recovery (electric vehicles)

578
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Braking-force distribution 647, 653, 675
Braking-force metering 689
Braking-force metering device 658
Braking-systems, components 652
Brazing 322
Brazing solder 213,
Breakdown voltage 77
Breakerless transistorized ignition 490
Breaking spark (ignition distributor) 488
Breaking strength 180
Broad-band (oxygen) sensors 524
Broad-band interference source, EMC 891
Browning (corrosion protection) 264
Bucket tappet assemblies (valve timing)

408
Buckling (strength) 43
Bulbs (automotive lighting) 763
Bulk micromechanics (BMM) 90
Bumperprotectorstrips 724
Bus allocation (CAN) 885
Bus bodies 735
Bus configuration (CAN) 884
"Bus-stop" brake 701
Bus systems (microprocessors) 84
Bus/motor coach (definition) 716
Bush-type gear pumps, hydraulic 817
Butane (LPG) 192,245,512
Butt-seam welding 320
Bypass oil filters 411

C
C pillar (body structure) 722
Calorificvalues(fuels) 238
Cam brakes, see Drum brakes 678
Camber angle 621,602
Cam-follower assemblies (valve timing)

408
Cam-lobe design (valve gears) 409
Camshaft adjustment 501
Camshaft drive assembly (valve gears) 408
CAN, see Controller Area Network 884
Candela (definition) 12
Canister-purge valves 506
Capacitance (capacitor) 17, 61, 66
Capacitive reactance 66
Capacitor-discharge ignition (CDI) system

492
Capacitors 62, 66
Capacity, Ah (starter batteries) 868
Car radios 786
Carbon dioxide (exhaust-gas emissions)

518
Carbon monoxide (exhaust-gas emissions)

245,518
Carbon-deposit index (diesel fuels) 243

Carbon-graphitebearings 287
Carbonitriding 271
Carburetors 460
Carnot cycle 59, 367, 363
CARTRON1CO 175,887
Case hardening 271
Case-hardened steel 194
Cast iron (properties) 193
Caster (steering) 620, 639
Castings (sintered metals) 201
Catalyticafterburning: 521
Catalytic converters 448, 505, 509521, 532
Catalytic converters, three-way 458
Cathodic protection (corrosion) 264
C-brake (engine brake) 683
CD, see Compact Disc 787
Cell rotors (pressure-wave supercharger)

446
Cellvoltages 576
Cells, battery 576, 868
Cells, solar 81
Cellular telephone netwcrks 800
Celsius degree, conversion 26
Celsius degree, unit 17
Center electrode (spark plugs) 483
Central air filters 438
Central display and control units (vehicle

instrumentation) 781, 802
Central injection unit (Mcno-Jetronic) 465
Central locking systems 815
Central Processing Unit (CPU) 84, 886
Centrifugal advance mechanisms

(gasoline engine) 489
Centrifugal force 35
Centrifugal force when cornering 352
Ceramic materials 217
Ceramic monoliths (catasytic converters)

449,451
Ceramic soot filters 451
Ceramics 182
Cetane improvers (diesel fuel) 243
Cetane number (fuels) 241
Changes of condition in cyclic processes

368
Changes of state (gases) 59
Charge cycle 454, 501
Charge stratification in cilinder 383
Charge, electrical 60
Charging and insulation 'nodule 865
Charging balance equation (automotive

electrical systems) 884
Charging voltage (automotive electrical

system) 664
Chart, EC tachograph 794
Chassis cross-member 722
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Chassis dynamometers (brake testing)
526,702

Chassis frames (commercial vehicles) 734
Chemical elements 176
Chemicals (names of) 250
Child seats (standardized anchorage) 811
Chopper disc (exhaust-gas testing) 532
Chromating (coating) 264
Circuit diagrams (automotive electrics) 839
Circuitfamilies 84
Circuit isolation (compressed-air brakes)

689
Circuit, magnetic 70
Circuit-diagramsymbols, American 857
Circuit-diagramsymbolsautomotive 834
Classification (motor vehicles) 717
Claw-pole alternators 877
Cleaning systems (headlamps) 772
Cleaning, windshield and rear window 770
Clearance (wheel brakes) 681
Clearance lamps 761
Climbing power 341
Climbing resistance 341
Clinching Ooining and bonding) 323
Clock pulse generators (microcomputers)

84
Closed center (hydraulic systems) 825
Closed process(combustion) 366
Closing control (power sunroof) 813
Cloud point (lubricants) 230
Clutch disc 590
Clutches 590
C-net communications path 800
CO, see carbon monoxide 518
Coaches, long-distance (definition) 716
Coal hydrogenation 243
Coalescence effect 437
Coatings 265
Coatings, inorganic 264
Coatings, metallic 265
Coatings, non-metallic 264
Coatings, organic 266
Coefficient ofcyclic variation (crankshaft)

398
Coefficient of cornering stability 360
Coefficientof friction (tire/road surface)

343
Coefficientof friction, static 39, 343; 635
Coefficient of thermal expansion 181
Coefficient of wear 331
Coefficients of expansion 181, 186, 190
Coefficients of friction 39, 282, 313, 315,

343
Coercive field strength 68, 181
Coil ignition (Cl) 477,487

I-

Coil springs 291
Coking (injectors) 555
Cold-discharge test curren: (batteries) 868,

872
Cold-flow properties (diesEl fuels) 241
Colloid (definition) 180
Colorfilters 139
Combination brake cylinders 689, 691
Combustion knock 375, 47, 502
Combustionnoise(dieselengines) 555
Combustion problems 375, 382
Combustion sequence (IC engines) 374,

381,518,560
Combustion stroke 386
Combustion-chamberdesign (diesel

engines) 378, 560
Combustion-chamber design (gasoline

engines) 520
Combustion-chamber pressure curve 479
Combustion-chamber prersure sensor

111
Comfort and convenience systems (motor

vehicle) 812
Commercial vehicle (definition) 716
Commercial vehicles 595, 716, 732
Commercial-vehicle air filters 439
Commercial-vehicle bodies 732
Commercial-vehicle tires 628
Commercial-vehicle transriissions 595
Common Rail (accumulatcr) fuel-injection

systems (CRS) 535, 551
Communication areas (motor vehicle) 780
Compact alternators 877
Compact Disc (CD) 787
Compact-diode design (claw-pole

alternator) 877
Comparative cycle (gas tur bines) 428
Comparative data (IC engiies) 413
Complete combustion 51$
Componentcodes(circuitdiagrams) 854
Components (technical optics) 138
Composite bearings 286
Composite materials 183
Composite positioning (vehicle navigation

systems) 796
Composite systems (autormotive) 887
Compound electrode (spa'k plugs) 483
Compound, chemical 180
Compressed-air conditioning (air brakes)

688
Compressibility (brakefluids) 248
Compression (calculation) 417
Compression (engine cylir ders) 423
Compression area (diagram1) 420
Compression graph (turbochargers) 442
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Compression ratio 520
Compression stroke 386
Compressor efficiency 423
Concentration sensors 117
Conditional safety 726
Conductivity, electrical 76,215
Conductivity, thermal 181
Conductor colorcoding (circuit diagrams)

854
Conductor sizes (calculations for

automotive electrical system) 858
Conductors in magnetic fields 72
Conductors, metal 76
Confidence interval (statistics) 159
Conformability (bearings) 283
Connecting rod 405
Connections (symbols) 834
Connectors (vehicle electrical systems)

860
Consistency (lubricating grease) 231,237
Constant throttle (exhaust brake) 683
Constant Volume Sampling (CVS) 526,

561
Constant-displacement pump

(automotive hydraulics) 825
Constant-pressurecycle 368, 428
Constant-pressure systems (automotive

hydraulics) 825
Constant-pressure turbocharging 443, 444
Constant-pressure valve 537
Constant-velocity joints (final-drive) 602
Constant-volume cycle 368
Constant-volume valves 537
Constriction index (fluid flow) 41
Consumable materials (motor vehicle) 247
Contact breakers (coil ignition) 487
Contact corrosion 256, 261
Contact force (tires) 351
Contact pitting 488
Contact potential 83
Contact potential values 73
Contact pressure (gears) 303
Contact thermometers 119
Content-based addressing (CAN) 884
Continuous braking system 646
Continuous combustion 366
Continuousdivision, golden section 147
Continuous sound level (noise) 54
Continuously variable transmissions (CVT)

601
Continuous-time control 169
Contrast(definition) 140
Control cycle (antiock braking

systems/ABS) 662
Control engineering 167

Control filament (glowalugs) 568
Control methods 169
Control rod (in-linefuel-injection pumps)

538
Control systems (IC engines) 171
Control systems, automotive 171
Control unit, electronic ( ESP) 712
Control unit, electronic (ABS/ASR) 608,

695
Control unit, electronic (KE-Jetronic) 470
Control unit, electronic (L-LIH-/L3-Jetronic)

473
Control unit, electronic (Motronic) 498
Control unit, electronic (Park Pilot) 792
Control unit, electronic (seatbelt tensioner

andfront/sideairbag) 808
Control unit, electronic(UIS/UPS) 551
Control valves (steering cylinder) 640
Controlled systems (control engineering)

167
Controlled systems 170
Controlled variables 170
Controlled variables (emission control) 525
Controller Area Network (CAN) 884
Controlling systems, open and closed-loop

(control engineering) 167
Control-sleeve in-line fuel-injection pumps

535,542
Convection (heat transfer) 56
Conventional (3-box) vehicle shape, en

figure 340
Converter lockup clutches 592
Converters, electrical 124
Convertible (cabriolet), definition 716
Coolant circuit (air-conditioning systems)

778
Coolant circuit 410
Coolant expansion tan c 432
Coolanttemperature 431
Coolants 249, 430
Cooled exhaust-gas recirculation 435
Cooler-module technoogy 434
Cooling (engines) 410. 430, 879, 899
Copper conductors (in motor vehicles) 858
Copper losses (alternators) 881
Core hardness (heattreatment) 269
Cornering behavior 352, 359
Cornering force 351, 360
Cornering resistance 339
Corrosion 256
Corrosion inhibitors 243, 249
Corrosion protection 256,262.724
Corrosion testing 259
Corrosive atmosphere 364
Coulomb's Law 61
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Coupe (passenger car), definition 716
Coupling of oscillations 30
CPU, see Central Processing Unit 84, 886
Crank sequence (crankshaft configuration)

401
Crankcase ventilation (blowby) 521
Crankcases 407
Crankshaft assemblies 396, 405
Crankshaft bearings 405
Crankshaft vibrations 406
Crankshaft-assembly dynamics 396
Crash-behavioranalysis 7311
CRC, see Cyclic Redundancy Check 886
Creep(deformation) 47
Creep behavior (strength) 47
Crevice corrosion 259
Critical speeds 353
Crossflow cylinder heads 407
Cross-ply tires 628
Crosswind, response 350
Crosswind, sensitivity 354
CRS, see Common-Rail System 535, 551
Crude oils (characteristics) 244
Cruise Control 714
Cruise-control facility 506, 714
Cryogenic tank (liquid hydrogen) 517
CT (clock/time) code, car radios 788
Cumulative frequency curve (statistics)

156
Curb weight (passenger-car specifications)

899
Curie point 181
Curie temperature tables 208
Current density, permissible 858
Current measurement 62
Current, electric 12, 62, 65, 71
CVS see Exhaust-gas testing 526, 561
Cyclic combustion 366
Cyclic Redundancy Check (CRC) 886
Cycloidal teeth 296
Cyclone prefilters 439
Cylinder deactivation (IC engines) 377
Cylinderheads(ICengines) 407
Cylinder liners (IC engines) 404
Cylinder numbering (IC engines) 395
Cylinder pressure (hydraulic cylinder) 816
Cylinder-charge control (gasoline engines)

452,500
Cylinders, combination brake 689
Cylinders, hydraulic 816, 822
Cylindrical lenses 138
Cylindrical springs 618

D
DAB, see Digital Auto Broadcasting 789

Damped sprung-mass system 612
Damping characteristics 617
Danger of skidding 705
Dash area (vehicle bodies) 723
Data processing (DP) in motor vehicles

169,172,884
Daytime running lamps 763
DC machines 72,132
DC motors for wiper systems 772
DC relays (materials) 185, 206
DC series-wound motors 578
Deceleration (brakes) 345
Decibel (dB) 52
Decimalsystem 144
Decoding (traffic bulletins) 798
Decompression exhaust brake 683
Deep-cyclebatteries 869
Deep-drawing press 326
Deep-drawing techniques 326
Deflection-force lever arm (aulomotive

suspension) 620
Deformation behavior (vehicle bodies) 728
Degree of reflection (optics) 138
Degrees of protection (electrical machines)

136
Delivery pumps (diesel engines) 536, 543
Delivery rate (hydraulic pumps) 816
Delta connection (3-phase AC) 67
Demagnetizationcurves 71
Denloc groove (tires) 625
Density (tuels) 238, 242
Density 180
Destination entry, route guidaice

(navigation systems) 796
Detergent additives (diesel fuels) 243
Device identification codes (c rcuit

diagrams) 849
Devices in the motor vehicle

(diagrams/symbols) 836
Devicesin the motorvehicle (dentification

in schematic diagrams) 849
Di diesel engines 535
Diagnosis(integrated), ME-Notronic 506
Diagnosis connector 511
Diagnosis of control units 511, 884
Diamagnetism 68
Diamagnets 184
Diametral pitch (gears) 301
Diaphragm pumps (fuel supply) 460
Diaphragm-type cylinders (commercial-

vehicle brakes) 689
Dielectric constant 61
Dielectric displacement 61
Diesel engines 378, 534
Diesel exhaust, composition 560
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Diesel fuel filters 436
Diesel fuel-injection pumps 534
Diesel fuels 241
Differential (drivetrain) 590, 604
Differential, see final drive 602
Diffusion flame 381, 382
Diffusion potential 77
Diffusion process 264
Diffusion rate (charge air) 433
DigiCeiver 787
Digital Auto Broadcasting (DAB) 789
Digital call procedure 801
Digital circuits, integrated 83
Digital instruments 781
Digitalnetworks, cellular phones 800
Digital parametric equalizing (DPE) 787
Digital signal adaptation (DSA) 787
Dilatant flow behavior (viscosity increase)

232
Dilution systems (emissions testing) 527
Dimensional tolerances 279
Dimensions (passengercars) 719
Dimethylether(DME) 247
Diodes, semiconductor 78
Direct cooling (air cooling) 410
Direct current (DC) 62
Direct injection (DI) 379, 464
Direction of current flow 62
Direction of rotation (IC engines) 395
Directional stability (steering

characteristics) 638
Directional-control valves (automotive

hydraulics) 820
Dirt sensors 121
Disc brakes 657,681
Disc radiators 434
Disc wheels 624
Discharge of air (from nozzles) 37
Discharge time (energy-storage device)

334
Discrete-time control 170
Dispersion 138,180
Displacer, Stirling engine 424
Display (instruments) 784
Display and operator unit, central 781,

802
Display elements, optical 143
Dissociation losses (combustion) 375
Distance calculation (Park Pilot) 793
Distance sensor (ACC) 714
Distributor (ignition) 488
Distributor fuel-injection pumps 535,543
Distributorless ignition 492
Distributorless voltage distribution (ignition)

482,495

Disturbance point (control engineering)
168

Disturbances (control engineering) 168
Door latches/locks, car 725
Door locking (busses) E 33
Door operation (busses) 832
Doping (semiconductors) 76
Doppler effect 51
Downdraftcarburetors 460
Downgrade force 341
DPE, see Digital parametric equalizing 787
Drag coefficient (cw) 37, 329, 721
Drag coefficient (wind resistance) 340, 721
Draw tempering, steel (hardening) 270
Drawbar power (agricul'ural tractor) 362
Drawbar pull (agricultural tractor) 362
Drawing methods (sheet-metal processing)

326
Drive bateries 576
Drive belts 307
Drive configurations, hyirid 582
Driver information system (ARI) 786
Driver information systems 780
Driver stages (Motronici 498
Driver's cab 734
Driver-selected (disengageable) all-wheel

drive 605
Drivelrain 588
Drivetrain configurations 589
Drivetrain elements 589
Drive-wheeltires(agriculturaltractor) 363
Driving cycles (emissions testing) 526, 562
Driving limits (vehicle dynamics) 706
Drop-center rim (vehicle wheels) 624
Dropping point (lubricants) 232
Drum brakes 657, 678
Drum brakes, servo 681)
Drum brakes, Simplex 679
Drum brakes, wedge 679
Dry cells 64
Dry sliding bearings 283
DSA, see Digital signal adaptation 787
Dual system (mathema:ics) 144
Dual-bed catalytic converters 522
Dual-chamber combustion systems 379
Dual-circuit steering systems 642
Dual-fuel operation (gasoline/LPG) 512
Dual-mass (vehicle) mcdel 612
Dual-mass flywheels (cutch) 590
Dual-sparkignitioncoilE 482,496
Dual-spring nozzle holders 558
Dummies (crash test) 728
Duo-duplex drum brakes 680
Duo-servo drum brakes 680
Durability, passenger cars 722

939
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Duroplastics183,222
Dust-unloadingvalves439
Dutycycle(electricalequipment
Dutytypes(electricmachines)1
Dwellangle488,491,504
Dwellperiod505
Dynamicloadabili (rollingbear
Dynamicrouteguidance(vehicir

navigationsystems)799
Dynamicsupercharging390
Dynamictire-performancechar~

636
Dynamicvehiclestability608,7'
Dynamicviscosity232
Dynamic-behavioranalysis(bor

731
Dynamicsoflateralmotion(moti

350,705
Dynamicsoflinearmotion(motc

338

Dust-unloading valves 439
Duty cycle (electrical equipment) 863
Duty types (electric machines) 135
Dwell angle 48i, 491, 504s
Dwell period 5050
Dynamic loadability (rolling bearings) 289
Dynamic route guidance (vehiclec

navigation systems) 799
Dynamic supercharging 39D
Dynamic tire-performance characteristics

636
Dynamic vehicle stability 608, 705
Dynamic viscosity 232
Dynamic-behavior analysis (bodywork)

731
Dy nam ics of l ate ral m otio n (m otor ve hicles)

350, 705
Dynamics of linear motion (motor vehicles)

338
Dynamised routes 797
Dynatard (engine brake) 683

Easeof ignition (dieselfuel) 241
Ease of repair (body structures) 722
ECtachograph 794
Eccentric shaft (rotary engines) 426
Eccentricity (bearings) 282
ECE/EU test cycle (exhaust-gas

emissions) 528
Echo depth-sounding method (parking

systems) 791
Economic efficiency (gasoline engines)

377
ECOTRONIC carburetor system 462
ECU, see Control Unit, electronic
EDC, see Electronic diesel control 544
Eddy-current sensors 97
Eddy-currentspeedometers 782
Efficiency (reciprocating-piston engines)

370,419
Efficiency (alternators) 880
Efficiency (electric drives) 580
Efficiency levels (gas turbines) 428
Efficiency, theoretical cycle (IC engines)

368
Elastokinematics (suspension) 621
Elastomer swelling 248
Elastomers 183, 224
ELB, see Electronically controlled braking

system 697
Electric drives (motor vehicles) 575
Electric field strength 61
Electric fuel pumps 455

Electric machines 132
Electric motors 132. 571
Electric power units, vehicles 575
Electric road-going vehicles 575
Electrical conductivity 76
Electrical effects 73
Electrical engineering 60
Electrical loads (automotive Electrical

system) 863
Electrical power 62, 65
Electrical properties 215
Electricity storage (hybrid power units) 582
Electrochemical corrosion protection 263
Electrochemical equivalent 64
Electrochemical series of metals 257
Electrode gap (spark plugs) 484, 485
Electrode potential (voltaic) series 73
Electrodynamic principle 125
Electrodynamic retarders 685
Electrohydraulic brakes (EHE) 673
Electrohydraulic pumps 819
Electrolysis (electrolyte) 64
Electrolyte density, state of battery charge

867
Electromagneticcornpatibility(EMC) 890
Electromagnetic fields 60
Electromagnetism (principle) 126
Electron-beam welding 321
Electron-hole pairs (semiconiuctors) 76
Electronic accelerators (ETCdrive-by-wire)

452,501,606
Electronic carburetor system s 462
Electronic components 78, 836
Electronic control unit, see ECU
Electronicdiesel control (EDC) 544
Electronicforce limitation (power windows)

812
Electronic heater controls 777
Electronic ignition (El) 493
Electronicinjection-pumpcontrol 541,

544
Electronic keys (immobilizerE) 769
Electronic knock control (igni:ion retard)

491
Electronic stability program (ESP) 701, 704.

803
Electronic throttle control (ET C/drive-by-

wire) 452, 501, 606, 608
Electronic transmission control 598
Electronically controlled braking system

(ELS) 697
Electronic-system testing (gasoline

engines) 510
Electrophoretic dip coating 724
Electroplating 265

I
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Electropneumatic braking systems (EPB)
698

Electropneumatic fanfare horns 766
Electrostatic discharge (EMC) 895
Elongation at fracture (Table) 193
EMC, see Electromagnetic compatibility

(EMC) 890
Emissions (exhaust) 518, 560
Emissions limits (pollutants) 533, 563
Emitter, transistor 79
Empirical distribution 157
Emulsion 180,247
Enameling 265
Energy 15
Energy source (air brakes) 644, 687
Energy storage and supply (air brakes) 689
Energy storage devices, electrical (hybrid

drives) 582
Energy storage devices, mechanical

(hybrid drives) 581
Energy supply (air brakes) 644, 687
Energy supply (automotive electrical

systems) 862
Energy supply (electricdrives) 575
Energy transmission (braking systems)

653
Energy units (conversion) 25
Energy-absorbing foam 723
Energy-assisted braking systems 645
Engagement solenoid (starters) 571
Engaging systems (starters) 572
Engine brakes 683
Engine characteristics (calculations) 417
Engine designs 394, 899
Engine diagnosis 510
Engine drag-torque control (MSR) 608.

708
Engine fuel-consumption graph 336
Engine management (diesel engines) 534
Engine management (gasoline engines)

452
Engine oils 234
Engine power control 452, 606
Engine power loss 414
Engine power output (calculation) 418
Engine ring gears (starting systems) 571
Engine speed and vehicle speed 342
Engine swept volume (calculation) 417,

420
Engine temperature sensors 473
Engine testers 510, 553
Engine testing technology 510, 552
Engine torque (calculation) 419
Engine-control circuit (CS) 610
Engines, internal-combustion (IC) 366

Engines, opposed-cylinder (boxer) 394
Engine-speed reduction (gasoline engines)

377
Enhanced Other Network (EON) 788
Enthalpy (heat content) 56
Enthalpy-entropy diagram 368
Entropy 59
Environmental considerations (automobile

recycling) 732
Environmental considerations (electric

drives) 575
Environmental considerations (exhaust-

emissions control) 519
Environmental considerations (exhaust-

gas aftertreatment) 521
Environmental considerations (exhaust-

gas recirculation/EGR) 519
Environmental considerations (hybrid

drives) 581
Environmental considerations (Lambda

closed-loop control) 522
Environmental considerations (sootfilters)

451
Environmental considerations (three-way

catalytic converter) 522
Environmental stresses on automotive

equipment 364
Environmental stresses on the motor

vehicle 364
EON, see engine octane number 239
EON, see Enhanced Other Network 788
Epitrochoids (rotary engines) 426
Equalizers (car radio) 788
Equilibrium boiling point (brake fluid) 247
Error detection (CAN) 886
E-series (electrical components 145
ESP see Electronic Stability Program 701,

704,803
Ethanol 190
Ethanol as fuel 516
Ethylene glycol 249, 430
EU requirements (braking systems) 650
Euler's Formula 146
Eureka 147-DAB system" 789
Euro test (exhaust-gas emissions) 528,
562
Evaporation loss, fuel 528
Evaporative emissions control system

(fuel) 508
Evaporative-emissions testing 526
Excess air (diesel engines) 382. 560
Excess-air factor (Lambda) 458
Excess-air factor (Lambda) control 522
Excitation (alternators) 875
Excitation (DC machines) 132

PETITIONER'S EXHIBIT 1002 
US PATENT NO. 6,557,540



942 index of headings

Excitation (EC/electronically commutated
motors) 134

Excitation diodes (alternators) 875
Exhaust gas 515,518,560
Exhaust pipes 448
Exhaust valves 385,408
Exhaust-flap brakes 683
Exhaust-gascomponents 518
Exhaust-gas emission control 519, 560
Exhaust-gas emission limits 533, 563
Exhaust-gas recirculation (EGR) 435, 501,

519
Exhaust-gas system 448
Exhaust-gas testing 526, 561
Exhaust-gas testing equipment 532,566
Exhaust-gastreatment 509, 521, 561
Exhaust-gas turbocharger (ATL) 392, 442
Exhaust-gas testing cycles 528, 562
Extension spring 292
External combustion 424
External EGR 520
External fuel-mixture control 367
External resistance to vehicle motion 337
External safety (vehicles) 727
External thread (pipes) 318
Eytelwein equation (friction) 306

F
Fabric-base laminates 219
Facet reflectors 743
Fading (brakes) 682
Failure mode and effects analysis (FMEA)

150,165
Fan drives 827
Fanfare horns 766
Fans (radiator) 432
Farad (unit) 17
Faraday's Laws 64
Fastback (crosswind characteristics) 350
Fatigue limit (steel screws/bolts) 311
Fatigue limit under alternating bending

stress 46, 193
Fatigue limit under completely reversed

stress 46
Fatigue limit under pulsating stress 46
Fatigue resistance (springs) 291
Fatigue strength of structure 47
Fault memory, 507, 671
Fault-tree analysis (FTA) 166
FE model (self-steering characteristics)

359
Federal Test Procedure (FTP 75) 529
FEM, see Finite Element Method 326
Ferromagnetism 68
Ferromagnets and ferrimagnets 184

FET, see Field-effect transistor 79
Fiber composite materials 183
Fiber-optic sensors 95
FlD, see Flame ionization detector 562
Field constant, electrical 61
Field strength, magnetic 68,73
Field, electrical 61
Field, electromagnetic 60
Field, magnetic 67,71
Field-dependent resistors 104
Field-effect transistor (FET) 79
Filler metals (high-temperature brazing)

213
Film (substrate) potentiometers 96
Film circuits 87
Filter method (exhaust soot rernoval) 566
Filterability (diesel fuels) 241
Filters, air 438
Filters, color 139
Filters, diesel fuel 437
Filters, edge, see filters, oil411
Filters, inline 436
Filters, oil 411
Filters, soot 451
Final compression pressure (FOP) 423
Final controlling elements (control

engineering) 168
Final drive ratio (passenger-cai specifica-

tions) 899
Final-drive units 602
Fine-pitch thread (metric) 317
Finite Element Method (FEM) 326
Finned-tube radiator systems 430
Firing order (IC engines) 395
Fischer-Tropschsynthesis 243.
Fittings 318
Fixed-caliper disc brakes 657, 681
Flame hardening 269
Flame Ionization Detector (FIU) 562
Flashing frequency 759
Flashingsignals 760
Flashpoint (fuels) 230, 242
Flat pintle nozzles 555
Flat-base rims 624
Flatbed body structures (commercial

vehicles) 735
Fleetfuelconsumption (test cycles) 530
Flexible-disc couplings 602
Float angle (vehicle dynamics) 354, 358,

705
Float angle 355
Float chamber (carburetors) 461
Float glass process 774
Floating cardata (traffic telematics) 799
Floating-caliper disc brakes 657, 681
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Floodlamps 763
Flow curves 232
Flow improvers (diesel fuel) 243
Flow meters 115,474
Flow pressure 230
Flow rates in lines 817
Flow volume (calculation) 41
Flow with change in cross section 41
Flow-control valves (automotive hydraulics)

820
Flow-typepumps 456
Fluid friction 329
Fluid mechanics 41
Fluid-friction clutch, VISCO 432
Flux (soldering) 321
Flux density, magnetic 67
Flux, magnetic 68
Flyweight (mechanical) governors (diesel

engines) 538
Flywheel ring gears 571
Flywheels, dual-mass (clutch) 590
Flywheels, hybrid drive 581
FMEA, see Failure Mode and Effects

Analysis 150,165
Foamenergy-absorbing 723
Focal length (reflector) 739
Fog lamps 755
Fog warning lamps (rear fog lamps) 762
Force 15
Force limitation (powerwindows) 812
Force of attraction 37
Forcesensors 112
Force units, conversion 24
Forced-teed lubrication 410
Forked-pipe radiators 434
Form factor (vibration) 31
Forward-control cab 735
F6ttinger converter 592
Four-channel ABS system 660
Four-circuit protection valves 676
Fourier series (definition) 29
Four-layerdiodes 81
Four-stroke process (IC engines) 385
Fracture toughness 180
Frame junctions (commercial-vehicle

chassis) 734
Frames (passengercars) 722
Free fall 36
Frequency (definition) 29
Fresh gas, fresh charge 385, 453
Fresnel optics 757
Fretting corrosion 259
Friction 39, 329
Friction between solids 233, 329
Friction clutches 590

Friction force 329
Friction hardening 269
Friction modifier (lubricants) 230
Friction welding 321
Frictional power 329
Front airbag systems 803, 805
Frontal impact 727, 737
FTA, see Fault Tree Analysis 166
FTP 75, see Federal Test Procedure 529
Fuel cells (reaction equations) 586
Fuelcells 584
Fuel consumption 21, 336, 721, 866, 899
Fuel conversion (degree of) 370
Fuel delivery 455, 508
Fuel distributor, K-Jetronic 468
Fuel evaporation 506
Fuel filters 436
Fuel injection 379, 534, 560, 563
Fuel injectors 468, 473, 476, 509
Fuel pumps 455, 460
Fuel pumps, in-tank 457
Fuel regeneration (fuelcell) 585
Fuel vapor 472
Fuel-consumption graph (ICengines) 336
Fuel-delivery control 536
Fuel-delivery measuring methods 553
Fuel-injection pumps, axal-piston distribu-
tor-type (VE), mechanically governed 535,

543
Fuel-injection pumps, distributor-type 535,

543
Fuel-injection pumps, in-line 535
Fuels (basic requirements) 335
Fuels (essential data) 239,246
Fuels (properties) 244
Fuels 238
Fuels for SI engines (gasoline) 238
Fuel-supply pumps (diesel engines) 536,

543
Fuel-supplyshutoff 377
Full-depth teeth (gears) 301
Full-flowoillitters 411
Full-throttle fuel enrichment 470
Fullyautomatictransmissions 597
Fully developed deceleration 648
Fusion welding 321

G
Galvani potential 74
Galvanic cells 64
Galvanic effects 75
Galvanic interference coupling 894
Galvanomagneticeffects 98
Gap reflectors 739
Gas discharge 75, 744
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Gasexchange 366,384
Gas force (10 engines) 396
Gas forces (reciprocating-piston engines)

396
Gastriction 329
Gas generators (airbag) 809
Gas lasers 328
Gas turbines (IC engines) 366, 428
Gasvelocity(calculation) 418
Gaseous-discharge lamps 139, 744
Gasoline (SI) engines 372
Gasoline 238,244
Gasoline direct injection 373
Gasoline filters 436
Gasoline injection systems 463
Gasoline, see Fuels 238
Gas-shielded metal-arc welding 321
Gassing voltage (lead-acid battery) 873
Gate arrays 87
Gaussian distribution 157
Gear motors and gear pumps (automotive

hydraulics) 817
Gear pair with modified center distance

299
Gear pair with reference center distance

299
Gear qualities 299
Gear shifting 594, 899
Gear teeth 296
Gear transmissions 590
Gear types of 297
Gears 296
Gearset (seat adjustment) 814
Gel-type greases 230
General surface corrosion 258
General-purposebatteries 865
Generation of electrical energy (automotive

electrical system) 874
GeometricSeries 147
Geometrical deviations (tolerances) 280
Geometrical moments of inertia 49
Glare (lighting) 739
Glassceramics 265
Glasses (materials) 182
Glass-mat-baselaminates 219
Glazing 725
Glow plugs 568
Glow sequence 570
Glow-control units 569
Glycol (Glysantin), see Ethylene glycol

249,430
Glycol-ether fluids (brakes) 248
Golden section (continuous division) 147
Gough map (tire performance) 634
Governors (diesel engines) 538, 543

Governors, combination (diesel engines)
539

Governors, RO-, RQV-, RSF-, RSV-< 539
Governors, variable-speed 538
Graded-indexopticalfiber 141
Gradient sensors 104
Graphical display (instrument cluster) 784
Graphics module (motor vehicles) 781
Graphite(lubricants) 231
Gravitation 37
Gravity braking systems 645
Grooved friction bearing 283
Ground electrode (spark plugs) 483
Grounding points(motorvehicles) 856
Guldin's Rule (Pappus theorem) 148
Gunn oscillators 101

H
H point (hip point) 718
Half-value width (oscillations) 30
Hall effect 74
Hall principle (ignition pulse generator) 490
Hall sensors 103,107
Hall-effect IC 98
Hall-effect vane switches 103,107
Halogen lamps 139
Hard metals 195
Hard soldering 321
Hardening 268, 273
Hardness 274
Hardness, Brinell 275
Hardness, Knoop 278
Hardness, Rockwell 274
Hardness, scleroscope 278
Hardness, Shore 278
Hardness,Vickers 276
Hazard-warning flashers 760
HB measurement method (Brinall

hardness) 275
HC, see Hydrocarbons 244, 513
Headlamp adjustment 750
Headlampaiming devices 752
Headlampcleaningsystems 755,772
Headiamp leveling controls (vertical-aim

control) 754
Headlampsystems 740
Headlamps 138,739
Head-up display (HUD), instruments 785
Heat 56
Heat balance (Stirling engines) 425
Heat exchanger (gas turbine) 428
Heat of evaporation (materials) 181
Heat of fusion, specific 181
Heat range (spark plugs) 484
Heat requirements (dwellings) 57
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Heattransfer 56
Heat treatment (metals) 268
Heatable safety glass 775
Heat-absorption glass 775
Heated lambda sensors 524
Heating (motor vehicles) 776
Heating, catalytic converter 505
Heat-transfer coefficients 57
Heavy metals 195, 198
Heavy-duty (HD) batteries 870
Helical gears 298
Helical springs 292, 618
Helmholtz resonator 451
HF eddy-current sensors 97
High beam (headlamps) 747,749
High-lubricity oils 236
High-pressure fuel-injection pumps 536
High-pressure lubricants 230, 231
High-pressure metal-diaphragm sensors

112
High-pressure pumps 508, 536, 543, 551
High-voltagedistribution 492
High-voltage supply (ignition) 487
Histogram(statistics) 156
Hoist controls (agricultural tractors) 825
Hole (electron gap) 76
Hole-type nozzles 556
Holography 142
Homofocal reflectors 741
Homogenousoperationmixtureformation

464
Hooke's Law 43
Horns 766
Horsepower (conversion) 25
Hot immersion priming 265
Hot-film air-massflow meters 116,475
Hot-wire air-mass flow meters 116, 474
Humidity sensors 118
Hump (wheel rims) 624
Hybrid circuits 87
Hybrid electric bus 583
Hybrid engines 383
Hybrid power units 581
Hydraulicpowerpotential(CRS) 552
Hydraulic accumulators (automotive

hydraulics) 827
Hydraulic cylinders (automotive hydraulics)

816,822
Hydraulic cylinders (suspension systems)

615
Hydraulic diaphragm accumulators 619
Hydraulic level-control systems 613
Hydraulic modulators (ABS) 661, 665, 671,

712
Hydraulicmotors 816

Hydraulicpumps 816
Hydraulic systems for tractors 824
Hydraulic valves 820
Hydraulic-fluid control (hydropneumatic

suspension) 616
Hydrocarbons (exhaust-gas emissions)

518
Hydrocarbons (properties) 244
Hydrodynamic plain bearngs 282,284
Hydrodynamic retarders 684
Hydrodynamic torque converters 129,342,

591
Hydrodynamics 233
Hydrogen (properties) 2z5
Hydrogen accumulators (fuel cells) 585
Hydrogen as fuel (SI engines) 517
Hydrogen storage medium (fuel cell) 585
Hydromechanicalefficiercy 816
Hydropneumatic springs 613,619
Hydrostatic drives (autoriotive hydraulics)

830
HydrostaticenergyconvErters 129
Hydrostatic press 41
Hydrostaticsteering 642
Hysteresis loop 68
Hysteresis loss 68
Hysteresis, brakingsystem 647

IC,see Integrated Circuit 82
Ice crystallization point (c lycol-water

mixtures) 249
Ideal combustion cycle (1I engines) 369
Identification lamps, rotaling flashing 763
1DI (indirect injection) diesel engines 535
Idle-speed control 470, 491, 505, 538
Ignition 374,452,477
Ignition chambers 374
Ignition coils 481, 487, 492
ignition distributors 488
Ignition energy, ignition Soark 480
Ignition maps 494
Ignition point 389,478
Ignition spark 477
Ignition spray process (rr ultituel engines)

384
Ignition systems 479
lgnition systems, overview 520
Ignition systems, electronic 493
Ignition timing and adjusment 478, 489
Ignition voltage 477
Ignition-advance angles 479, 504
Ignition-advance mechanisms 489
Ignition-triggering sensoe s104
Illuminance 140

IN
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Image sensors 122
Impact detection (airbag) 805
Impedance, electrical 65
Incandescent lamps 139
Inch (conversion) 19
Incomplete combustion 518
Increment systems (ignition) 494
Independent suspension 623
Inductance (coils) 65, 73
Induction hardening 269
Induction period (lubricants) 231
Induction principle (ignition pulse

generator) 490
Induction-type pulse generator (ignition

distributor) 490
Inductive sensors 103
Industrial trucks 575
Inert gas welding 321
Inertia of bodies 38
Inertia of plane areas 49
Inertia reel (seat belts) 729
Inertia-drive starters 572
Inertial forces (crankshaft assemblies) 397
Inflation pressures (tires) 631
Infrared method (emissions testing) 532
Inrared system (vehicle immobilizer) 769
Inhibitors (in lubricants) 231
Inhibitors, corrosion 267
Inhibitors, vapor-phase (VCI, VPI) 267
Initial-sample testing 152
Injection pumps (diesel) 534
Injection pumps (diesel), electronic control

541, 544
Injection-pump test benches (diesel) 552
In-line control-sleeve fuel-injection pumps

542
In-line engines (definition) 394
In-line fuel-injection pumps 535
Inorganic materials 182
Inspection planning (quality assurance)

153
Instrument clusters (motor vehicle) 780
Instrument lighting 783
Instrumentation (motor vehicle) 780
Insulating materials, properties of 216
Insulator (spark plugs) 483
Insulators 76
Intake manifolds (carburetors) 460
Intake runners, variable length 391
Intake stroke 374, 386
Intake systems (contamination inhibitors)

241
Intake valves 385, 408
Intake-air cooling 561
Intake-noisedamping 439

Integral timing devices (diesel injection)
541

Integrated circuit (IC) 82
Integrated on-board diagnostics (013D) 506
Integrated sensors 95
Intercrystalline corrosion 259
Interference (vibration and oscillation) 30
Interference coupling (EMC) 894
Interference (automotive electrical system)

890
Interference model (EMC) 894
Interference sources (automotive el ectrical

system) 890
Interference suppression 890
Interior dimensions (passenger cars) 718
Interior noise level (motor vehicles) 53
Interior trim 725
Intermittent duty (electric machines) 135
Internal A/F mixture formation 367 464
Internal combustion (IC) 366
Internalexhaust-gas recirculation (EGR)

520
Internal safety (vehicle body) 727
Internal threads (pipes) 318
Internal-combustion (IC) engines

(calculation equations) 417
Internal-combustion (IC) engines 266
Internal-gear pumps 455
Interphase reactions (corrosion) 256
Interval(acoustics) 51
Intrinsic conduction of semiconduc ors 76
Involuteteeth 296
Ionic-current measurement procedire

(spark plugs) 484 <
Iron losses, alternator 881
ISO metric screw threads 317
ISO tolerance classes 279
1U characteristic (battery charging) 870,

873

J
Jackknifing 361
Jake brake (engine brake) 683
Japanese test cycle (emissions testing)

531,563
Joining and bonding techniques 319
Joulecycle(gasturbines) 428
Jump characteristic (Lambda oxygen

sensors) 523
Junction field-effect transistors 79

K
Krman vortex path 115
KArmin vortex volumetric flow meter 475
KE-Jetronic 469

lb - -
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Kelvin 12,17 (conversion) 26
Kick-down switch (automatic

transmissions) 598
Kilogram (definition) 12,14
Kinematic viscosity 232
Kinetic energy 35
Kingpin angles 621
Kingpin offset 620, 621, 639
Kirchhoff'sfirst (current) law 62
Kirchhoffs Laws 62
Kirchhoffs Second Law 62
K-Jetronic 467
Knock (diesel engines) 383
Knock control 491, 496, 506
Knock inhibitors (fuels) 239
Knock sensors 108, 497
Knot (unit of speed) 15
"K"shape (vehicle bodies), Drag coefficient

(cw) 340
K-values(screw-threadfriction) 314

L
Lambda closed-loop control 469, 473, 505,

522
Lambda oxygen sensors 117,523
Laminar flow (hydraulics) 817
Laminated composite materials 183
Laminated safety glass (LSG) 774
Laminates (materials) 219
Lanchester balancing system (crankshaft)

401
Laser cutting 328
Laser technology 141, 328
Lateral dynamics(motor vehicles) 350,

705
Lateral force (tires) 634, 659
Lateral runout (wheels) 626
Law of continuity (magnetic flux) 71
Law of induction 72
Layered mixture formation 464
Lead-acid batteries 576, 866
Leaded gasoline 238
Leaf springs 290, 618, 622
Leakage coefficient, magnetic 71
Lean misfire limit (SI engines) 458
Lean-burn (oxygen) sensors 524
Lean-burn catalytic converters 374
Lean-burn control (exhaust-gas emissions)

523
Lean-burn engines 520
Leclanche cells 64
LED, see Light-Emitting Diode 143
Legal units 13
Lens (lighting systems) 748
Level-control systems (air suspension) 613

Lever law 37
License-plate lamps 761
Life factor (gears) 303
Lifting-axle control 614
Light distribution patterns (vehicle

headlamps) 744
Light-Emiing Diode (LED) 143
Light metals 199
Light sources 139
Light transmittance (automotive windshield

and windows) 775
Light/dark cutoff line (low beam) 741
Light-alloy wheels 625
Lighting source (instrumet cluster) 783
Lighting techniques 738
Lights and lamps (motor vehicles) 757
Limit stresses 45
Limit-current principle (Lambda oxygen

sensors) 524
Limited-slipdifferentials 590,604
Limiting field strength 68
Limp-home mode (engine management)

507
Linefilters 436
Linear bus structure(CAN) 884
Linear coefficient ofexpansion 181
Lines of flux (magnetic fie d) 72
Liquefied Petroleum Gas (LPG) 245, 251,

512
Liquid Crystal Display (LCD) 143
Lithium-based batteries 576
Litronic 744
L-Jetronic 471
Induction period (lubricants) 231
Intercooling 433, 561
Load control (St engines) 376
Load dump (voltage peaks) 882
Load index (tires) 631
Load ranges (IC engine) 509
Load sensing, see Directional-control

valves 820
Load-bearing capacity (gears) 302
Load-bearing capacity (rolling bearings)

289
Load-bearing componenis (vehicle bodies)

723
Load-change shock damping 506
Load-levelling systems (air suspension)

613
Loads, permissible 45
Lock nuts 313
Locking devices (threadel fasteners) 310
Logarithmic decrement (definition) 30
Logic circuits 84
Logic devices, programmable (PLD) 87
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Long-distance coaches (bodywork) 736
Longitudinal elements 108
Long-term stability (Lambda closed-loop

control) 525
Lorentzforce 61, 125
Loudness (acoustics) 54
Loudness level 54
Lower beam (headlamps) 740,749
Low-temperature sludge (lubricants) 231
LPG, see Liquefied Petroleum Gas 246,

251,512
Lubricants 230, 333
Lubricating greases 236
Lubricating varnish 230
Lubrication 410
Lubricity 242, 333
Luminance 140
Luminous efficiency 140
Luminous emittance, specific 140
Luminous energy (definition) 140
Luminousflux 140,740
Luminous intensity (definition) 140

M
M+S tires (winter tires) 628
Mach number (speed of sound) 21
Machine capability (quality assurance) 153
Machines, electrical 132
Magnesium alloys 199
Magnetic flux (magnetic field) 71
Magnetic materials 183
Magnetic quantities 18,60,67
Magnetic sheet steel and strip 184, 204
Magnetic-field sensors 103
Magnetization curves 70
Magneto-elasticbearing-pin sensors 112
Magnetoresistive sensors 100
Magnets, ceramic 210
Magnets, metallic 209
Main headlamps 740,749
Main headlamps, American system 749,

753
Main headlamps, European system 740,

749
Main jet (carburetors) 461
Mai nenance-free batteries 86B
Major dimensions (passenger cars) 718
Major exhaust-gas components 518
Malleable cast iron 193
Manifold-pressure compensator (LDA) 540
Manipulated variables (control systems)

168
Manually-shifted transmissions 593, 597
Manufacturing accuracy 164
Martensitic iron microstructure 268

Material groups 182
Material parameters 180
Material terminology 180
Material-content curve (tolerances) 281
Materials (permanent magnet) 209
Materials (rolling bearings) 289
Materials, cast Iron 193
Materials, ceramic 217
Materials, electrical engineering 215
Materials, gear 305
Materials, laminated 219
Materials, non-ferrous 198
Materials, plastic 220
Materials, sinter metal 200, 207
Materials, soft magnetic 203
Materials, steel and malleable cast iron 193
Mathematics 144
Maximum permeability 181
Maximum speed (passenger-car

specifications) 899
Maximum-speed governors (diesel

engines) 538
McPherson strut (suspension linkage) 623
ME Motronic 498
Mean pressure (gasoline engines 376
Mean Time To Failure (MTTF) 166
Measurement (basic terms) 164
Measuring chambers (exhaust-gas

emissions) 532
Measuring techniques (EMC) 89'
Mechanical (flyweight) governors 538,543
Mechanical supercharging 391
Mechanics, basic equations 34
Mechatronics 92
MED-Motronic 464,507
Message format (CAN) 885
Metal adhesives 322
Metal catalytic converters 449
Metal soaps 231
Metal-ceramic bearings 287
Metal-hydride tanks 517
Metalliccoatings 229
Metal-oxide semiconductors (MOS) 79
Metals 76,182
Meter (definition) 12
Metering pumps(steering cylinde:) 642
Methanol (fuels) 516
Methanol (properties) 244
Methanol reforming (fuel cells) 565
Microcomputer performance 172
Microcomputers, microprocessors 84,172

498
Micromechanicalpressure senso's 89
Micromechanics 89
Mineral oils (lubricants) 231
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Mineral-oil fluids (brakes) 249
Miniaturization concepts (sensors) 95
Minibus (definition) 716
Minor components (exhaust gas) 518
Mixedfriction 233,329
Mobile communications (CAN) 884
Mobile radio 800
Modal analysis (vibrational characteristics)

33
Module series (spur and bevel gears) 300
Modulus of elasticity 42
Moldings (vehicle components) 723,725
Mole (unit), definition 12
Molybdenumdisulphide 237
Moments of inertia (crankshaft assemblies)

397
Monitoring system (ESP) 712
Mono-Jetronic 465
Monolex sloping-bead seat wheels 626
Monolith, ceramic 449, 521
Monolithic integration 82
MOS field-effect transistors 79
MOS, see metal-oxide semiconductors 79
MOSFET, see MOS field-effect transistors

79
Motion, rectilinear 34
Motive force 342
Motive power of vehicles 342
Motor octane number (MON) 239
Motor vehicle (definition) 716
Motor vehicles (classification systems) 716
Motorvehicles 334
Motorcycle tires 596
Motorcycles (definition) of 716
Motors, wiper-system 772
Motor-vehicle definitions 716
Motronic 498
Moulding compounds(plastic) 220
Moving-magnet ratiometer 782
MSR, see Engine drag-torque control

608,708
"M"system (diesel engines) 380
MTTF, see Mean Time To Failure 166
Mufflers 448, 450, 692
Multi-circuit braking systems 645
Multifocal reflectors 741
Multifuel engines 384
Multifunction regulators (automotive

electrical system) 882
Multigrade oils 231, 236
Multilayerbearings 283
Multilayerceramicsubstrates 87
Multi-leaf springs 290
Multi-line braking systems 646
Multi-master principle (CAN) 884

Multimode (MM) fibers (optical
waveguides) 141

Multi-piston power units 394
Muliplate overrunning clutcnes (starters)

573
Multiple injection (CRS) 552
Multiple-orifice nozzles (conbustion

process) 379
Multiple-ratio transmissions 592, 593
Multiplex application (CAN) 884
Multipoint fuel-injection systems 463, 467
Multi-purpose passenger cars (definition)

716
Multipurposetrucks(definition) 716
Multistage turbochargers 445
Muscular-energy braking systems 640, 645

N
Narrow V-belts 307
Narrow-band interference (EMC) 891
Natural frequency (definition) 29
Natural frequency of vibration absorbers 32
Natural gas as fuel 512
Natural gas (characteristicsi 245
Natural gas, operationon (El engines) 515
Naturalmaterials 183
Natural-gasengines 515
Navigation systems, vehiclE 796
Needle-motion sensors 542
Networked vehicle systems 887
Neutral cornering 355
Newton (unit) 12,15
Newton's Law 12
Newtonian fluids 232
Nickel-based batteries 576
Nitriding and nitrocarburizing 272
Nitriding of iron 272
Nitrogen oxides (NOx) in exhaust 518, 560
Nitrogen-oxide emissions 479, 518, 560
NMOG emission limits 533
Noble metals (corrosion) 258
Noble-metal catalytic converters (diesel

engine) 561
Noise (alternators) 881
Noise (diesel engines) 383
Noise (passenger-car differential) 603
Noise (stationary vehicle) 52
Noise damping 439
Noise design 55
Noise emissions (motorvoticles) 52
Noise levels 51
Noiselevels, perceived 54
Noise limits (motor vehiclesi 52
Noise reduction 51
Noise, diesel engine 383
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Nominal capacity (batteries) 868
Nominal/Net/Useful power (definitions) 415
Non-conductors 76
Nonferrous metals 198
Non-laminated toughened safety glass

774
Non-metallic materials 217
Non-methane organic gas (NMOG) 533
Non-volatile memories 84,173
Normal (Gaussian) distribution 157
Normalizing 273
Notch effect (strength) 44
NOx, see nitrogen oxides 518, 560
Nozzle shapes 556
Nozzle-opening pressures 558
Nozzles and nozzle holders 554
Nozzles, throttling-pintle 554
NPN transistors 79
Number of teeth spanned (gears) 298
Number systems 144
Numerical aperture (NA) 142

0
OC (open center) directional control valves

820
Occupant safety systems 727, 729, 803
Occupant-classification mat 810
Octane rating (antiknock quality) 238
Octave band spectrum 51
Off-board testers (engine) 511
Off-road tires 628
Ohm's Law 62,66
Ohmic resistance 62
Oil control rings (piston) 404
Oil coolers 434
Oil filters 411
Oil separation 230
Oil-bathairfiters 439
On-board diagnosis (OBD) 511
Opacity measurement (exhaust soot) 566
Open center (hydraulic systems) 820, 824
Open control loops (control engineering)

167
Open process(combustion) 366
Open-circuit potential (corrosion) 257
Opening control (power sunroof) 813
Opening pressure (injectors) 558
Open-loop operation (vehicle handling) 354
Operating temperature, battery systems

576
Operation on alcohol (spark-ignition

engines) 516
Operational amplifiers (OP) 93
Opposed-piston engines 394
Optical fibers (optical waveguides) 141

Optical fibers 141
Optical properties (windshield and window

glass) 775
Organic materials 183
Orientation (vehicle navigation systems)

796
Oscillation gyrometers 105
Oscillations (types) 612
Outflow volume (calculation) 41
Output power (hydraulic pumps) B18
Outside diameter (spur gears) 298
Overallcontact area (spur gears) 298
Overall efficiency (IC engines) 370
Overland bus (definition) 716
Overlapratio(gears) 298
Overrun fuel cutoff 470,505
Overrunning clutch. radial-tooth (starters)

573
Overrunning clutch, roller-type (starters)

573
Overrunning-clutch systems (starters) 573
Oversteer 352, 355
Overturning test 728
Overvoltage protection (automotive

electrical system) 882
Overvoltage protection, Z-diode

(alternators) 883
Oxidants (exhaust-gas pollutants) 518
Oxidation catalytic converters 448, 521
Oxygen concentration sensors 117

P
Painting (body shells) 724
Painting (corrosion protection) 266
Paints (automotive) 228
Panhard rod 622
Paperairfilters 38
Paper sizes 20
Paper-base laminates 219
Paraffin precipitation (diesel fuel) 437
Parallel connection 66, 133
Paramagnetism 68
Paramagnets 184
Park Pilot warning coverage 793
Parking lamps 761
Parking systems 791
Parking-brake systems 644, 682
Parking-brake valves 690
Partial throttle efficiency 375
Particlecompositematerials 183
Particle vel ocity (definition) 29
Particulates in exhaust gas (measurement)

562
Part-load behavior 414
Passengercar (definition) 716

nr
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Passenger cars 716, 718
Passenger-car air filters 438
Passenger-car bodies 718
Passenger-cardimensions 719
Passenger-car engine-cooling systems

430
Passenger-car tires 628
Passenger-car transmissions 594
Passenger-car types 900
Passenger-compartment surveillance 810
Passing/overtaking 348
Passive safety (vehicles) 727, 737
Peak factor (vibration/oscillation) 31
Peltier effect (thermoelectrics) 74
Pendelum motion 35
Pendelum-motion oscillation amplitudes

(motor vehicles) 361
Penetration (lubricants) 231, 234
Perceptibility safety 726
Perforated-pipe silencers 451
Perforating (lasers) 328
Periodic system of elements 179
Peripheral pumps 456
Peripheral testing (engines) 510
Peripherals (microcomputers) 86
Permanent magnets 69, 183
Permanent magnets, rare-earth type 580
Permanent-field starters 571
Permanently-excited synchronous drives

580
Permanent-magnetexcitation 132
Permanent-magnet materials 69,185, 209
Permeability 68,181
Permissible voltage drop (wiring) 859
Perpendicularity tolerance 279
PES fog lamps 756
PES headlamps 743
Phase displacement angle p 65
Phon 54
Phonetic alphabets 897
Phosphatizing 264
Photocells, see solar cells 81
Photodiodes 78
Photometers (exhaust-gas emissions) 567
Photometric quantities and units 18, 137,

140
Photovoltaics 81
Physiology of vision 140
Pl code, see Program identification number

787
Piezo-ceramicsensors 108
Piezoelectric sensors 105,108
Pilot injection (diesel engines) 546, 552
Pinion-engaging drive(starters) 571
Pinions (starters) 571

Pipe threads 318
Piston accumulators, hydraulic 619, 826
Piston and crankshaft assenbly of the

reciprocating-piston engine 394
Piston motors (automotive hydraulics) 818
Piston movement 417
Piston pressure (calculation) 419
Piston pumps (automotive hydraulics) 818
Piston rings 404
Piston velocity 417, 422
Pistons 404
Piston-type fuel-supply pumps 536
Pitch (perceived pitch levelsi 54
Pitch (suspension systems) 613
Pitch circle diameter (spur gears) 298
Pitch diameter (conversion) 301
Pitot-tube air-flow sensors 115
Pitting corrosion 258
Plain (sliding) bearings 282
Planetary-gear sets 571, 593
Plasma polymerisation 267
Plastic flow behavior (lubricants) 232
Plastics (trade names) 226
Plastics 183
Plating 265
PLD, see. Programmable Logic Device 87
Plunger-and-barrel assembles 536
Plunger-type sensors 97
Ply rating, PR number (tires 1630
Pneumatics, automotive 832
PN-junction (semiconductors) 77
Poisson approximation and distribution 163
Polarsubstances (lubricants) 231
Polarisation, electrical 61
Polarisation, electroytic 64
Polarisation, magnetic 68, 181
Pollutant emissions, see exhaust gases

513,518
Poly-Ellipsoid System (PES) 743
Polymer bearings 286, 288
Polytropic exponent 375, 382
Populations (technical statistics) 156
Port-closing sensors 540
Position sensors 96
Positional tolerance 279
Positive belt drives 309
Positive-displacement pumps 455
Positive-displacementsuperchargers 392,

440
Post-start phase 470, 505
Potential, diffusion 77
Potential, electrical 17, 61
Potentially susceptible devices (EMC) 893
Potentiometers 96
Pourpoint (lubricants) 231
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Powder coating (corrosion-protection) 267
Power (mechanical) 35, 40
Power and torque 15,40
Power controllers (electric drives) 578
Power curves (electric drives) 579
Power curves (IC engine) 413
Power density (actuators) 130
Power density (motor vehicles) 334
Power factor cos (p 64
Poweroutput (electric drives) 578
Power output (IC engines), definition 414
Power output efficiency (SI engines) 377
Power output per liter, see Power per unit

displacement 418,899
Power output per unit (passenger-car

specifications) 899
Power per unit displacement, see Power

output per liter 418, 899
Powertake-offs(commercial-vehicle

transmissions) 595
Power take-up elements 590
Power units, electric vehicle 578
Power units, hybrid 581
Power units, hydrostatic 827
Power-assisted steering 640
Power-brake systems 645,674
Power-line frequencies (AC) 65
Power-steering systems 640
Power-window drives 812
Power-window motors 812
PR numbers (tire identification) 630
Prechamber systems (IC engines) 381
Precipitation hardening 273
Precrash sensing 811
Pre-engaged-drive starters 572
Preferred numbers 145
Premium-gradegasolines 238
Presentation of measured values

(engineering statistics) 156
Pressure build-up time (brakes) 347, 647
Pressure control (brakes) 687
Pressure control valves 509, 696
Pressure in fuel system 455
Pressure plate (clutch) 590
Pressure point (vehicle side-wind

characteristics) 350
Pressure regulator (fuel supply) 471
Pressure sensors 89,109, 509
Pressure units (conversion) 24
Pressure units 16
Pressure vs. volume work diagram 367
Pressure-control valves (automotive

hydraulics) 821
Pressure-relief valves (automotive

hydraulics) 821

Pressure-wave chargers 446
Pressure-wave supercharging 393
Pressurized (Tox) clinching 323
Primary current limitation (transistor

ignition) 491
Primary retarders 684
Printed circuit board (pcb) technology 88
Prisms (technical optics) 138
Probability (statistics) 158
Process capability (quality assurance) 153
Production-planning phase 152
Program identification number Pl code)

787
Program Type (PTY code) 788
Programmable Logic Devices (PLD) 87
Progression system (carburetors) 461
Project specificationsmanuali (quality) 150
Projected vehicle cross-sectioral area 721
PROM 84
Propane. LPG 192,245,512
Properties of fuels 244
Properties of gases 192
Properties of liquids 190
Properties of metals 193
Properties of solids 186
Proportional valves, electrical E21
PTC, see Thin-film metallic resistors 119
PTY code, see Program Type 788
Pullman saloon (definition) 716
Pulse generators (ignition) 490
Pulseturbocharging 443
Pulsed arc welding 321
Pump shutoff (diesel engines) 541, 544
Pump timing adjustment 542
Pumps, vane-type 543
Push-rod assemblies (valve timing gear)

408
Pyrometric temperature sensirg 119
Pyrotechnical seatbelt tensioners 804

Q
Quadratic equation 147
Qualityassurance(QA) 150
Quality audits 150
Quantities (nuclear physics) 18
Quantities and units (overview) 14
Quantity of electricity 17
Quench and draw (steel) 271
Quick solders 321

R
Rack-and-pinion steering 639
Rack-travel sensors 540
Radar sensors 107
Radial crushing strength 180
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Radial engines 394
Radial force of crankshaft assembly 396
Radial runout (vehicle wheels) 626
Radial tires 628
Radial-piston distributor-type fuel-injection

pumps 535
Radial-piston machines 818
Radial-ply tires 628
Radial-sleeve bearings 282
Radian measure 146
Radiation, electromagnetic 137
Radio Data System (RDS) 787
Radio remote control (alarm systems) 767
Rain sensors 122
RAM, see Random Access Memory 84
Ram-pipe supercharging 390
Random Access Memory (RAM) 84
Random interval (statistics) 158
Random variable (statistics) 157
Ranges(electricvehicles) 576
Ranges (headlamps) 739
Range-selectorbox(drivetrain) 595
Rare-earth permanent magnets 580
Rating codes (tires) 631
Rating sound level (noise) 53
RDS, see Radio Data System 787
Reactance 66
Reaction time 346, 647
Reaction torque (brake testing equipment)

702
Reactive power, susceptance, reactance

65
Read Only Memory (ROM) 84
Rear hoisting-gear controls (agricultural

tractors) 825
Rear mufflers 451
Rear suspension 620
Rear underride guards 737
Rear-end impact 728
Rear-window wiper systems 771
Reciprocating-piston engines (main

components) 404
Reciprocating-piston engines with external

combustion 424
Reciprocating-piston engines with internal

combustion 369, 394
Recirculating-ball hydraulic steering

system 643
Recirculating-ball steering 639
Recirculation cooling systems 410
Recrystallization annealing 273
Rectification value (oscillations) 30
Rectifier diodes 78
Recycling (motor vehicle) 732
Reduction gear (starters) 571

Reduction-type catalytic converters 522
Refinery components (fuel) 239
Reflected-light measurement (exhaust

soot) 566
Reflection (light) 138
Reflection mufflers 450
Reflector optics 757
Reflectors 138,741
Refraction of light 138
Regeneration (soot filters) 451
Regenerator (Stirling engineo) 424
Regional identification codes (BK), car

radio 786
Regular-grade fuels 238
Relaxation 47
Relays (symbols) 835
Release time (braking systems) 648
Reliability 161,165
Remagnetization losses 70
Remanence 68
Replaceable Bulb Headlamps (RBH) 749
Research Octane Number (RON) 239
Residual arcing 488
Residual gas (proportion) 385, 453
Residual ripple (automotive electrical

system) 890
Resistance measurement 63
Resistance to vehicle motion 337, 588
Resistance welding 319
Resistance, climbing 341
Resistance, cornering 339
Resistance, electrical 62, 66, 215
Resistance, rolling 338
Resistance, wind (aerodynamic drag) 37,

339,721
Resistive (Lambda) oxygen sensors 524
Resonance (definition) 30
Response time, brake 347, 647
Retard mechanism (ignition) 489
Retardation (braking) 337, 344, 648
Retardation control (EBS) 700
Retarders 595, 684
Return pumps (ABS) 671
Return-low restriction (delivery valves) 537
Returnless fuel systems 472
Reverse state (pn-junction) 77
Reynolds number (drag coeficient) 37
Rheopexy (lubricants) 232
Ride comfort 612
Rigid axles 622
Rigidity (body structures) 722
Rims (vehicle wheels) 624,630
Riveting 325
Riveting techniques 323
Rivets 325
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Road trains (definition) 716
Road-map memory (vehicle navigation

systems) 797
Road-surfaceadhesion 343, 663
Road-surface state (coefficientof friction)

343
Rocker-arm assemblies (valve timing) 408
Rocker-arm valve gear 408
Roll angle 354, 355
Roll axis 353
Roll bellows (suspension) 618
Roll center 622
Roll steer 356
Rollback limiters 701
Roller friction 329
Roller-cell pumps 455
Rolling bearings 289
Rolling friction 329
Rolling resistance 338
Rollover bars 809
Rollover protection systems 809
Rollover sensing 809
Rollovertests 728
ROM, see Read Only Memory 84
RON, see Research Octane Number 239
Roof frame (body structure) 722
Rotaryactuators 127
Rotary engines 426
Rotary oscillations (vehicle dynamics) 361
Rotating distribution (ignition energy) 482
Rotating flow (combustion air) 378
Rotating mass (crankshaft) 397
Rotating voltage distribution 482,495
Rotating-solenoid actuator 544
Rotational speed, units 15
Rotocap (valve rotation) 409
Roughness average (tolerances) 281
Roughness profile (tolerances) 281
Route computation (vehicle navigation

systems) 797
RPM sensors 103
Rubber elements 771
Rubber suspension 619
Rubberizing 267
Rudge hub 625
Rust formation 259

S
SAE viscosity grades 235
Safety circuits (transmissions) 601
Safety glass 774
Safetymargins 348
Safety systems, automotive 803
Safety, commercial-vehicle bodies 737
Safety, passenger-car bodies 726

Salient-polealternators 878
Saloon/sedan (definition) 716
Sample bags(emissionstesting) 527
Sampling (statistics) 156
Saturation polarization 68
S-cam (drum brakes) 646
Scavenging efficiency (gas exchange) 385
Scavenging process (two-stroke process)

388
Schematic diagrams (automotive electrical

system) 839
Schottky barrier diodes (Schot ky diodes)

78
Scooters (definition) 716
Screw threads 317
Sealed-beam headlamps 749
Seamwelding 320
Seat adjustment, electrical 814
Seat belts 729
Seat belts, three-point 729, 8C3
Seat reference point (seat pos tion) 718
Seat-belt buckle tensioner 804
Seat-beltslack 729
Seat-belt tightener systems 729, 803
Seats 725
Second, unit (definition) 12
Secondary braking systems 644
Secondary retarders (permanent brake)

684
Secondary-air injection 521
Section designations (circuit
Section modulus 42,49
Seebeck effect (thermoelectrics) 74
Seizing (component wear) 331
Selective catalytic converters 522
Select-low control (ABS for commercial

vehices) 693
Self-charging (superchargers) 440
Self-discharging (batteries) 870
Self-excited synchronous alternators 875
Self-induction 72
Self-locking screws 313
Self-steering characteristics (notor

vehicles) 355, 359
Semiconductor memories 84,498
Semiconductor pressure sensors 110
Semiconductors 76
Semi-hollow rivets 325
Semi-noble metals (corrosior) 258
Semi-rigid axles 622
Semi-surface electrode gap (spark plugs)

485
Semitrailers, single-axle ABS 692
Semi-trailing arm 623
Sensor integration levels 95
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Sensors (fundamentals) 94
Sensors, acceleration 107,808
Sensors, combustion-chamber pressure

111
Sensors, differential 97
Sensors, dirt 121
Sensors, distance (ACC) 714
Sensors, fiber-optic 95
Sensors, force 112
Sensors, gradient 104
Sensors, half-differential 97
Sensors, Hall-effect 103, 107
Sensors, ignition-triggering 104
Sensors, image 122
Sensors, inductive 103
Sensors, integrated 95
Sensors, knock 108, 497
Sensors, magnetoresistive 100
Sensors, oxygen concentration (Lambda)

117
Sensors, pezoelectric 105, 111
Sensors, position 96
Sensors, rain 122
Sensors, short-circuiting ring 97
Sensors, speed 103, 670, 695,712
Sensors, tangential 104
Sensors, temperature 119
Sensors, thermopile 120
Sensors, thick-film pressure 110
Sensors, torque 112
Sensors, vehicle speed 103
Sensors, vibration 107
Sensors, wheel 796
Separately-excited direct-current drive 578
Series connection 63, 66,132
Series-wound machines (characteristics)

132
Service life (rolling bearings) 289
Service life, MTTF 166
Service-brake system 644,699
Service-brake valve 689
Servo cylinders (air brakes) 689
Servo unit for central locking 815
Servomotors, ABSITCS 611
SFTP cycles 530
Shearmodulus(modulusof rigidity) 44
Shearing stress 44
SHED tests (evaporative-emissions

testing) 528
Sheet steel (vehicle body) 197
Sheet steel for bodywork 197
Sheet-metal processing 326
Sheet-steel panels 193
Shift programs (automotive transmissions)

600

Shift-pointcontrols 600
Shock-absorbing systems 724
Short-circuiting ring sensors 96
Short-stroke linear motors 127
Short-term performance rating (electric

drives) 578
Shunt characteristic 133
Shunt-wound machines 132
SI units 12
Side airbags 807
Side force (tires) 634
Side impact 728
Side members (chassis) 722
Side-channel pumps 456
Sidedraft carburetors 460
Side-impact protection systems 807
Side-marker lamps 761
Siemens (unit) 17
Signal conditioning (ECU) 174
Signal processing (ECU) 174
Signaling devices, acoustic 766
Signs and symbols, mathematical 144
Silicone brake fluids 249
Simulation of environmental factors 364
Sinefunction 146
Single-arm wipers 770
Single-circuit braking systerrs 645
Single-circuit steering systeris 643
Single-component adhesives 322
Single-leaf springs 290
Single-line braking systems 646
Single-mode fibers (optical fiaers) 141
Single-piston power units 394
Single-plunger fuel-injection pumps 535
Single-pointfuel-injectionsytems 463,

465
Single-point injection (SPI) 465
Single-pump systems, time-controlled 548
Single-rotorengines 427
Single-spark ignition coils 461, 495
Single-tube shock absorbers 616
Single-winding rotary actuators 127
Sinter(PM) metals for plain bearings 200
Sintered ceramic resistors(N'TC) 119
Sintered materials 285
Sinteredmetals 182
Sintered metals for soft-magnetic

components 185,207
Sintered metals for moulded components

and plain bearings 200
Sintered-metal plain bearings 286, 288
Sinusoidal input (steering angle) 357
Skidpad, steady-state (vehicie testing) 355
Skyhook damping 617
SI units, basic (definitions) 12
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Sliding friction 329
Sliding-gear starters 573
Slip 636
Slip angle 351,355, 360, 634
Small machines (hydraulic) 819
Smart-power ICs 87
SMD, see Surface Mounted Devices 88
Smoke testers 566
Smoke-emission measurement (diesel

engines) 566
Smooth running (reciprocating-piston

engines) 396, 545
SMT see Surface Mounted Technology 88
Soft annealing 273
Soft soldering 321
Soft solders 212
Soft-magnetic materials 184, 203
Soil resistance (agriculture) 363
Solar cells 81
Solar modules 82
Solders (soldering) 212, 321
Solenoid fuel injectors 476
Solenoid valves (ABS) 672
Solenoid-controlled axial-piston distributcr

pumps 546
Solenoid-controlled distributor injection

pumps 545
Solenoid-controlled radial-pision distributor

pumps 546
Solenoid-plunger sensors 127
Solid angles (light) 140
Solid lubricants 230
Solid-body laser 328
Solids 186
Solids in exhaust gas 518
Solution chemical 180
Sommerfeld number (bearings) 282
Sone (loudness) 54
Soot (exhaust gas) 518, 566
Soot emissions 382
Soot filters 451
Sound (general definitions) 50
Sound insulation 51
Spark current 481
Spark plugs 482
Sparking rate (four-stroke engine) 487
Spark-plug designation codes 486
Spark-plug electrode gap 484
Spark-plug temperature response 484
SPC, see Statistical Process Control 154,

160
Speakers (passenger car) 788
Specifications (passenger car) 898
Speed droop (diesel fuel injection) 539, 544
Speedometer, see Instrumentation 780

Speeds (conversion) 21
Speeds, critical 353
Spherical triangle 147
SPI. see Single-Point Injection .65
Spiral torsion springs 291
Splash water 364
Splitter box (drivetrain) 605
Splitter groups (transmission) E95
Spot lamps 763
Spot welding, resistance 319
Spray-injection process (diesel engines)

379
Spring dimensioning calculations 290
Spring plate (clutch) 590
Spring steel 196. 294
Springs 290, 618
Spring-type brake actuator 691
Spring-type brake cylinder 691
Spur gears 297
Spur-geartransmissions 590
Squirrel-cage rotor (asynchronous motors)

135
Squish flow (gasoline engines) 375
SRET principle (corrosion testing) 261
Stability in curves 614
Stabilizer fins 352
Stabilizers (automotive suspen 3ion) 619
Standard axis separation (gears) 300
Standard bore 279
Standard deviation (statistics) 157
Standard shaft 279
Standard threads, metric 317
Standardization (CAN) 886
Standing waves 30
Star connection (three-phase AC) 67
Stardiagram(crankshaft) 400
Start valves (K-/L-Jetronic) 468, 473
Start-assistsystems(dieselengines) 568
Starter batteries 865, 866, 899
Starter gearing 300
Starter motors, see Starters 571
Starter pinions 571
Starter protection 574
Starter relays 574
Starters 571
Starting devices (diesel engines) 540
Starting enrichment(KE-Jetronic) 470
Starting systems 571
Startingtemperature 862
Start-locking relays 574
Start-repeating relays 574
State of aggregation (materials) 180
Station wagon (definition) 716
Statistical evaluation 162
Statistical Process Control (SPC) 154,160
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Statistics 156
Stators (electric machines) 132
Steel (vehicle body panels) 197, 723
Steel 193
Steel springs 618
Steel,cast 193
Steering (safety regulations) 729
Steering and steering behavior 638
Steering angle (abrupt change) 357
Steering angle 355,705
Steering boxes 639
Steering cylinders 641
Steering kinematics 639
Steering operating force 638
Steering-angle curve (with GMA yaw-

momentbuildupdelay) 663
Steering-angle sensors 101
Steering-axis inclination (steering

kinematics) 639
Steering-column adjustment 814
Steering-wheel angle 355
Step input (steering angle change) 357
Step-index optical fiber 141
Stepped reflectors (lighting systems) 741
Stick-slip (lubricants) 230
Stirling engines 424
Stop lamps 761
Stopping distance, stopping time 346
Storage of hydrogen in the vehicle 517
Straight-cut teeth 298
Strain 42, 45,180
Strainers (oil filters) 411
Strain-gauge resistors 110
Streamlined vehicle-body shape

(aerodynamicdrag) 340
Streamlined vehicle-body shape

(crosswindeffects) 350
Strength calculations (vehicle bodies) 731
Strength formula 42
Stress concentration factors (notch

configurations) 47
Stress corrosion cracking 259
Stress, mechanical 42,45
Stress-relief annealing 273
Stribeck curve (lubricants) 232
Stub teeth (gears) 301
Stud welding 321
Suction resonators 451
Sulfur in fuels 240, 243
Sunroof drive units. electrical 813
Superchargers 440
Superchargers, centrifugal 440
Superchargers, Roots 441
Superchargers, rotary-piston 442
Superchargers, sliding-vane 441

Superchargers, spiral-type 441
Supercharging process (IC engines) 390
Supertone horns 766
Supplementary functions (ME-Motronic)

500
Suppressionlevel 892
Surface areas of solids 149
Surface characteristics (tolerances) 280
Surface fatigue 331
Surface hardening (laser technology) 328
Surface hardening 269
Surface hardness 269
Surface micromechanics (OMM) 90
Surface roughness 280
Surface-Mounted Devices (SMD) 88
Surface-Mounted Technology(SMT) 88
Surge control 542, 545
Susceptibility, magnetic 184
Suspension 180,612
Suspension design elements 613
Suspension systems 613
Swelling-mat mounting (catalytic

convertors) 449
Swing axle (suspension linkage) 623
Swirl-chamber systems (ICengines) 381
Switches (symbols) 834
Switching diodes 78
Symmetry tolerance 279
Synchronization 594
Synchronous alternators, self-exc ted 875
Synchronous drive units 134, 580
System circuits(assembled-representation

diagrams) 856
Systems of units, physical/technical 13

T
Tachograph 794
Tail lamps 761
Tandemwipersystems 770
Tangential force (crankshaft assenbly) 396
Tangential sensors 104
Tapered bead seat rim, 5' (vehicle wheels)

624
Tapered bead seat rim, 15 (vehicle

wheels) 624,626
TAS, see Temperature-dependent starting

device 540
Taylor gauge test 279
TC, see exhaust-gas turbochargers 392,

442
TCS, see Traction Control System 606, 710
TD system (vehicle wheels) 625
TDC, see Top Dead Center 385
Technical optics 137
Telematicservices 798
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Telescopic shock absorbers 616
TEMcell(EMC) 896
Temperature coefficient 181
Temperature measurement, technical 58
Temperature response (spark plugs) 484
Temperature sensors 119
Temperature-dependent starting device

(TAS) 540
Tensile strength 45
Tension (mechanical) 42
Terminal designations (circuit diagrams)

852
Terminal diagrams (motor vehicle) 851
Tesla (unit) 18
Test adapters, universal 510
Test benches (injection pumps) 552
Test cycles (emissions testing) 528, 563
Test cycles (fleet fuel consumption) 530
Test equipment (quality assurance) 154
Test procedures, tribological332
Test program (Emissions testing) 526
Test pulses (EMC) 891
Test sampling (exhaust gas) 526
Test setups, exhaust 527
Test symbols (vehicle lighting equipment)

738
Testing (exhaust emissions) 526
Testing electronic engine systems 510
Testing equipment (diesel exhaust gas) 561
Testing evaporative emissions 526
Testing of initial samples 152
Tex (unit) 23
Theft-deterrent systems (car alarms) 766
Thermal capacity and conductivity 181
Thermal conduction 56
Thermal radiation 56
Thermal radiators 139
Thermal release (diesel engines) 382
Thermal resistance (wall layers) 57
Thermal shields (diesel injectors) 555
Thermal shock (spark plugs) 483
Thermal spraying 265
Thermochemical treatment (metals) 271
Thermocouples 74
Thermodynamic cycle (IC engines) 367
Thermodynamics 59
Thermoelectric effects 74
Thermoelectric series 74
Thermoelectricity 73
Thermoelectromotiveforce 74
Thermomagneticeffects 75
Thermomanagement 435
Thermometer, see Temperature

measurement 58
Thermopile sensors 120

958

Thermoplastics 183,220
Thermo-switches 686
Thermo-time switch (cold start) 468, 473
Thick-film circuits 87
Thick-film pressure sensor 110
Thick-film resistors 120
Thief-proofing (central locking) 815
Thin-film circuits 87
Thin-film metallic resistors (PTC) 119
Third-octave band spectrum 51
Thixotropy (lubricants) 232
Thomson effect (thermoelectric power) 75
Thread friction 313
Threaded fasteners 310
Three-finger rule (direction of magnetic

field) 72
Three-phase AC 67
Three-phase AC machines 133
Throttle Body Injection (T:l) 465
Throttle valves 454,460, 500
Throttle-valve potentiometers 462
Throughlighting, instruments 783
Thrown body and falling body (equations)

36
Thrust bearing (clutch) 590
Thrust bearings 282
Thyristor ignition 492
Thyristors 81
Tie rod (vehicle steering) 638
Tightening of threaded fasteners 312
Tightening torques (screws and bolts) 316
Tilting controls (sunroof) 313
Time of day, time zones (conversion) 28
Time units (conversion) 28
Time zones 28
Time, stopping 346
Time-controlled single-cylinder pump

systems 548
Timing devices, injection idiesel engines)

541,544
Timing dynamics (valve gear) 409
Tipping resistance (commercial-vehicle

dynamics) 360
Tiptronic'gear-shift strategies 600
Tire categories 628
Tire condition (coefficient of friction) 343
Tire designation symbols 630
Tiredesigns 628
Tire inflation pressures 636
Tirespeed 631
Tiretraction 634
Tiretreads 633
Tire-pressure monitoring system 111
Tires 628, 899
Tires, CT 629
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Tires, summer tires (standard tires) 628
Titanium alloys 199
TMC. see Traffic Message Channel 788
Toe-in (suspension systems) 620, 639
Tolerance of concentricity 279
Toleranceofform 279
Tolerance of planar regularity 279
Tolerances 279
Tool steel 194
Tooth shape 297
Tooth thickness 298
Toothed drive belts 309
Topcoats 264
Top dead center (TDC) 385
Toroid bellows (suspension) 618
Torque 16,40,44
Torque calculations 419
Torque control (diese-engine

management) 538
Torque control (MED-Motronic) 507
Torque control (ME-Motronic) 500, 503
Torqueconverter, hydrodynamic 591
Torque graphs, e lectric drives 579
Torque graphs, IC engines 413, 452
Torque motors 127
Torquesensors 112,114
Torr (conversion) 16
Torsion 44
Torsion beam trailing-arm axle 622
Torsion springs 291
Torsion-barsprings 292, 618
Torsion-beamaxle 622
Total-loss lubrication 410
Tow-away protection (theft-deterrent

systems) 768
Towing vehicle (definition) 716
TR rim (vehicle wheels) 625
Traction batteries (hybrid drives) 583
Traction control system (TCS) 606, 710
Traction, enhanced (TCS) 606
Tractive-force regulation (agricultural

tractors) 825
Tractor hydraulics 823
Tractor vehicles (articulated truck) body

733
Tractors (definition) 716
Tractrix principle 361
Tracts, intake and exhaust 407
Traffic Message Channel (TMC) 788
Traffic safety 726
Traffic telematics 798
Trailervehicles (definitions) 716
Trailer-control valve 691
Trailers (brakes) 649, 674
Trailing arm (suspension) 623

Trailing-arm torsion-be am axle (automotive
suspension) 622

Transformers 72
Transient response (motor vehicles) 356
Transistorized ignition (TI) 490
Transistors78
Translational actuators 127
Transmission (gearbox) 592
Transmission device (air brakes) 645, 689
Transmission lubricants 236
Transmission of force (clutch) 590
Transmission ratio (vehicle specs.) 899
Transmissions, automatic 342, 597
Transmissions, effect cn fuel consumption

337
Transmissions, hydraulic automotive 831
Transmissions, semi-automatic 597
Transponder systems vehicle immobilizer)

769
Transputer 86
Transversal electromagnetic field, see TEM

cell(EMC) 896
Transverse contact ratio (gears) 298
Transverse forces 42
Transverse suspension link or wishbone

623
Tread depth and stopp ng distances 633
Triac 81
Tribochemical reactions 331
Tribological damage 330
Tribologicaldamageanalysis 331
Tribology 329
Trigonometric functions 146
Trilex wheel system 626
Trilok torque converter, see Fttinger

torque converter 592
Trip recorders and tactographs 794
Trolley bus (definition) 716
Truck assemblies 735
Truck bodies 733
Trucks 716,733
Trunk radio networks 601
TRX-Denloc system 625, 629
Tubeless tires 629
Tubular heating element (glow plugs) 568
Tuned-intake-tubecha'ging 390
Tungsten inert-gas welding 321
Tuning devices (exhaust systems) 451
Turbines (gas turbines) 366,442
Turbochargers 442
Turbochargers andsuperchargers(IC

engines) 440
Turbolators (engine cooling) 430
Turn-signal flashing 7EO
Turn-signal indicators (automotive) 760

j
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Turn-signallamps 760
Twin suspension links 623
Twin-flow turbine housings, ATL 443
Twin-tube shock-absorbers 617
Two-bedthree-waycatalytic converters 449
Two-componentadhesives 322
Two-line braking systems 646, 674
Two-stagecarburetors 460
Two-stageturbochargersystems 445
Two-step control(exhaust emissions) 525
Two-stroke process 388
Two-way radio networks 801

U-engines 394
UIS, see Unit Injector Systems 548
Ultrasonic passenger-compartment

protection 768
Utrasonic remote control 815
Ultrasonic sensors 791
Ultrasonic transit-time processes 101
Ultrasound 50
Underbody preservation 724
Understeer 352. 355
Uniform distribution (A/F mixture) 519
Uninhibited corrosion 256
Unit Injector Systems (UIS) 535, 548
Unit Pump Systems (UPS) 535, 549
Unitized all-steel bodies 722
Units (conversion) 19
Units of angle (conversion) 21
Units of area (conversion) 20
Units of length (conversion) 19
Units of mass (conversion) 22
Units of power (conversion) 25
Units of stress (conversion) 24
Units of temperature (conversion) 26
Units of volume (conversion) 20
Units, statutory 13
Universal (drive) shafts 602
Universal joints 602
Universal test adapters 510

* Unleaded gasoline 238
Uplighting (lighting) 783

* UPS, see Unit Pump Systems 549
Urban bus (definition) 716

* USAtest(emissionstesting) 529,562
Useful speed range 414
Useful-signal frequency (EMC) 893

* Utrasoniclowmeasurement 115

V
Vacuum advance mechanisms (ignition

timing) 489
Vacuum brake boosters 655

Valence(chemicalelements) 176
Valence (electrolytic materials) 64
Valve arrangements, springs 408
Valve deactivation 377
Valve gear 408
Valve guides 409
Valve seats timing 408
Valvetiming 520
Valvetiming,variabe 387
Valve, delivery 537
Valves, canister-purge 506
Valves, dust-unloaciing 439
Valves, hydraulic 820
Valves, needle (carauretor) 461
Vane-type supply pumps 543
Vapor Lock Index (VI) 240
Vapor pressure (fuels) 240
Vapour Phase Inhibitors (VPI) 267
Varactor(variable-capacitance diode) 78
Variable-displacementpumps(automotive

hydraulics) 825
Variable-geometry intake manifolds 390,

500
VCI, see Volatile Corrosion Inhibitors 267
Vehicle bodies (delivery trucks and vans)

732
Vehicle bodies 713
Vehicle bulbs 763
Vehicle combinations 716
Vehicle control (ESP) 705
Vehicle dynamics (commercial vehicles)

359
Vehicle dynamics (control in pass. cars),

see. ESP 701,704
Vehicle dynamics 338
Vehicle dynamics control system (ESP)

707
Vehicle dynamics, assessment criteria 3E
Vehicle handling u lSO) 354, 361
Vehicle Headlamp Aiming Devices (VHA

749
Vehicle immobilizers 769
Vehicle information system 802
Vehicle lighting 738
Vehicle safety 726
Vehicle speed and engine speed 342
Vehiclesurfacearea, projected 721
Vehicle testing piocedures (EMC) 896
Vehicle wheels 624
Vehicle-bodycalculations 730
Vehicle-body drag coefficient (uy) 340
Vehicle-body materials 723
Vehicle-bodysheet metal 197,723
Vehicle-bodysheli 722
Vehicle-speed limiters 611
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Index of headings 961

Veocityofsound 50
V-engines 394
Venturichamber(carburetors) 460
Venturi nozzles (mufflers) 451
Venturitube(carburetors) 461
Vibration absorbers 617
Vibration absorption 32
Vibration and oscillation 29
Vibration corrosion cracking 259
Vibration damping 29, 31, 616
Vibration isolation 31
Vibration period (definition) 29
Vibration reduction, crankshaft 406
Vibration sensors 107
Vibrationalstress 612
Viscosity (diesel fuel) 242
Viscosity grades 233
Viscosityunits(conversion) 27
Viscous flow behavior, intrinsic (lubricants)

232
Visib;Tty range when passing/overtaking

349
Vision 720
Visual range (lighting) 739
VLI, see Vapor Lock Index 240
Volatile Corrosion Inhibtors (VCI) 267
Volatility of gasoline 239
Voltage drop, permissible 859
Voltage regulators (alternators) 882
Voltage regulators (automotive electrical

systems) 882
Voltage ripple (automotive electrical

systems) 890
Voltage, magnetic 71
Volume expansion coefficient 181
Volumes of solids 149
Volumetric efficiency (gas exchange) 384

4 Volumetric efficiency (IC engine cylinder)
414,453,503

Volumetric efficiency (automotive
hydraulics) 816

VPI, see Vapour Phase Inhibitors 267

W
W charging curves (battery charging) 873
Wafer bonding 91
Wankel engines, see Rotary engines 426
Warm-up 470,505
Warning elements (Park-Pilot) 792
Warning signals (theft-deterrent systems)

767
Washing systems (car windows) 773
Watercooling 430
Water separation (fuel filters) 437
Water vapor (exhaust) 518

Watervapor 191
Watt (unit) 16
Watt linkage(automotivesuspension) 622
Wavelengths 50
Wavelength range 137
Waves, vibration and oscilation (definition)

30
Wear 330
Wearinhibition 332
Wear quantities 331
Weber (unit) 18
Wedge shape (body), drag coefficient(c1)

340
Weibulldistribution 161
Weight 13
Weight-to-power ratio (calculation) 418
Weight-to-power ratio (passenger-car

specifications) 899
Welding techniques 319
Welding, flash 320
Welding, gas-shielded 321
Welding, laser 328
Weston normal cells 64
Wet boiling point (brake fluids) 247
We! road surfaces and aquaolaning 343
Wheatstone bridge 63
Wheel and tow-away protection (car alarm)

768
Wheel covers 625
Wheel imbalance and centering 626
Wheel load from crosswind 351
Wheel oading 627
Wheel lockup control system (ABS) 708
Wheel lockup prevention, see ABS 644,

649,659,693,708,803
Wheel mounting 624
Wheel position 620
Wheel sensors 796
Wheel slip 606, 635, 659
Wheel-arch filters 438
Wheelbase (passengercars 900
Wheels, motor vehicle 624
Wheel-slip angle 351, 355
Wheel-speed sensors 103, 670, 659, 695,

712
Wheel-suspension iinkage 620
Whitworth pipe threads 318
Width requirement (commercial vehicles)

360
Wind effect (vehicle dynamics) 350
Windingless-rotoralternators 878
Windshield and rear-window cleaning

770
Windshield antennas 788
Windshields 721,774
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962 Index of headings

Windshields and window glass, automotive
774

Windshield-wiper mechanism 770
Winter tires (M+S tires) 628
Wiper blades 771
Wiper motors (DC) 772
Wiper potentiometers 96
Wiper systems and accessories 770
Wire-knit mounting (catalytic convertor)

449
Work (energy), electrical 62
Work, braking 345, 648
Worked penetration 234
Worm gears 297

Y
Yard (conversion) 19
Yaw rate 358,361,705
Yawing motion 705
Yaw-moment bufldup delay (GMA) 662
Yaw-moment coefficients 350
Yaw-rate sensors (gyrometers) 105, 712
Yield point 230
Yieldstrength(materials) 180

z
Zener (Z-) diode 78
Zirconium-dioxide oxygen sensor 523

PETITIONER'S EXHIBIT 1002 
US PATENT NO. 6,557,540



UNIVERSITY OF CAUFOANA-LOS A 4GELES

L 008 290 180 2

PETITIONER'S EXHIBIT 1002 
US PATENT NO. 6,557,540



Q I

PETITIONER'S EXHIBIT 1002 
US PATENT NO. 6,557,540



DIAJLH<NDJI NJ OM@LM

Nabl fZgnl\kbim aZl [^^g k^ikh]n\^] _khf ma^ fb\kh_bef fZlm^k* OHD

_befl ma^ m^qm ]bk^\mer _khf ma^ hkb`bgZe hk \hir ln[fbmm^]* Nanl( lhf^

ma^lbl Zg] ]bll^kmZmbhg \hib^l Zk^ bg mri^pkbm^k _Z\^( pabe^ hma^kl fZr [^

_khf Zgr mri^ h_ \hfinm^k ikbgm^k*

Na^ jnZebmr h_ mabl k^ikh]n\mbhg bl ]^i^g]^gm nihg ma^ jnZebmr h_ ma^

\hir ln[fbmm^]* =khd^g hk bg]blmbg\m ikbgm( \hehk^] hk ihhk jnZebmr

beenlmkZmbhgl Zg] iahmh`kZial( ikbgm [e^^]makhn`a( ln[lmZg]Zk] fZk`bgl(

Zg] bfikhi^k Zeb`gf^gm \Zg Z]o^kl^er Z_k^^m k^ikh]n\mbhg*

Dg ma^ ngebd^er ^o^gm maZm ma^ Znmahk ]b] ghm l^g] OHD Z \hfie^m^

fZgnl\kbim Zg] ma^k^ Zk^ fbllbg` iZ`^l( ma^l^ pbee [^ ghm^]* <elh( b_

ngZnmahkbs^] \hirkb`am fZm^kbZe aZ] mh [^ k^fho^]( Z ghm^ pbee bg]b\Zm^

ma^ ]^e^mbhg*

Jo^klbs^ fZm^kbZel $^*`*( fZil( ]kZpbg`l( \aZkml% Zk^ k^ikh]n\^] [r

l^\mbhgbg` ma^ hkb`bgZe( [^`bggbg` Zm ma^ nii^k e^_m)aZg] \hf^k Zg]

\hgmbgnbg` _khf e^_m mh kb`am bg ^jnZe l^\mbhgl pbma lfZee ho^keZil* @Z\a

hkb`bgZe bl Zelh iahmh`kZia^] bg hg^ ^qihlnk^ Zg] bl bg\en]^] bg k^]n\^]

_hkf Zm ma^ [Z\d h_ ma^ [hhd*

Kahmh`kZial bg\en]^] bg ma^ hkb`bgZe fZgnl\kbim aZo^ [^^g k^ikh]n\^]

q^kh`kZiab\Zeer bg mabl \hir* Cb`a^k jnZebmr 2~ q 5~ [eZ\d Zg] pabm^

iahmh`kZiab\ ikbgml Zk^ ZoZbeZ[e^ _hk Zgr iahmh`kZial hk beenlmkZmbhgl

Zii^Zkbg` bg mabl \hir _hk Zg Z]]bmbhgZe \aZk`^* >hgmZ\m OHD ]bk^\mer mh

hk]^k*

OHD
<=^ee "Chp^ee Dg_hkfZmbhg >hfiZgr

/,, IhkmaT^^[ LhZ]( <gg <b[hk HD 04-,2)-/02 OM<
/-/+32-)03,, 4,,+1.-),2,,

VW EX1013 
U.S. Patent No. 6,557,540
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Hh]^ebg` Zg] >hgmkhe
h_ <]oZg\^] N^\agheh`r @g`bg^l

[r

<ggZ Mm^_Zghihnehn

> `eooanp]pekj oq^ieppa` ej l]npe]h bqhbehhiajp
kb pda namqenaiajpo bkn pda `acnaa kb

Ak_pkn kb Mdehkokldu
&Bha_pne_]h Bjcejaanejc+,Puopaio'
ej Qda Rjeranoepu kb Je_dec]j

/774

Ak_pkn]h @kiieppaa8
Mnkbaookn Gaoou T, Dnevvha* @k+@d]en
>ook_e]pa Mnkbaookn G]iao P, Cnaq`aj^anc* @k+@d]en
Mnkbaookn Je_d]ah D, M]nokjo
Mnkbaookn Tehhe]i ?, Oe^^ajo
>ook_e]pa Mnkbaookn Gabbnau I, Ppaej
Gabbnau >, @kkg Mnej_el]h Bjcejaanejc Pla_e]heop* Ckn` Oaoa]n_d I]^kn]pknu

PETITIONER'S EXHIBIT 1002 
US PATENT NO. 6,557,540



OHD Inf[^k6 5 2 . 0 3 / 2

OHD Hb\kh_hkf 52.03/2
>hirkb`am -552( [r OHD >hfiZgr* <ee kb`aml k^l^ko^]*

Nabl fb\kh_hkf ^]bmbhg bl ikhm^\m^] Z`Zbglm ngZnmahkbs^]
\hirbg` ng]^k Nbme^ -3( Ogbm^] MmZm^l >h]^*

OHD
/,, Ihkma T^^[ LhZ]
<gg <k[hk( HD 04-,/
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<>FIJQG@?B@H@INM

Ju pd]jgo ck benop pk iu ]`reokno* Mnkbaookno Gaoou Dnevvha ]j` Gei Cnaq`aj^anc, Qdaen
cqe`]j_a ]j` oqllknp i]`a pdeo skng lkooe^ha, F seod pk pd]jg Jn, Gabb @kkg, F oej_anahu
^aheara pd ] p pdeo skng skqh` jkp ateop sepdkqp deo ejolen]pekj, Eeo _kjop]jp aj_kqn]caiajp*
ejpqepera seo`ki* ]j` naokhqpa ha]`anodel sana ejopnqiajp]h ej _kilhapejc pdeo skng,

F ksa ola_e]h pd]jgo pk Mnkbaookn Oe^^ajo, Ea oanra` kj iu `eooanp]pekj* lnaheiej]nu*
]j` mq]hebe_]pekj at]iej]pekj _kiieppaao* ]j` n]eoa` eooqao bkn ia pk _kjoe`an pd ] p qhpe+
i]pahu ha` pk ] ikna pdknkqcd ]j` _kilhapa `eooanp]pekj, F skqh` hega pk pd]jg Mnkbaookn
M]nokjo bkn cerejc ia pda kllknpqjepu pk _kia pk pda Rjeranoepu kb Je_dec]j, Eeo oqllknp
`qnejc iu benop ua]n kb opq`eao s]o ejr]hq]^ha, F skqh` ]hok hega pk pd]jg Mnkbaookn Ppaej
bkn oanrejc kj iu `k_pkn]h _kiieppaa, Qda ejoecdpbqh _kiiajpo kb Mnkbaookno M]nokjo ]j`
Ppaej atailhebu pda r]hqa kb _nkoo+`eo_elhej]nu abbknp9 iu pdaoeo skqh` ^a haoo sepdkqp pdaen
l]npe_el]pekj,

F ]hok cn]pabqhhu ]_gjksha`ca pda bej]j_e]h oqllknp kb pda K]pekj]h P_eaj_a Ckqj`]pekj
&D n]jp B@P+70+/133/' ]j` pda Ckn` Jkpkn @kil]ju,

F ]i ej`a^pa` pk pda Ckn` Jkpkn @kil]juâo @kjpnkh Puopaio Aal]npiajp, Qdana F
s]o ceraj pda kllknpqjepu pk skng ]j` c]ej eiia]oqn]^ha atlaneaj_a sdeha lqnoqejc iu
`acnaa, Ju bneaj`o ]j` _khha]cqao Haj* Gejc* M]qh* Hel* Chkne]j ]j` ?ehh odksa` ia pda ]np
kb sah`ejc ejjkr]pera e`a]o erepd ajcejaanejc ln]_pe_a ]j` i]pdai]pe_]h na]okjejc, F skqh`
]hok hega pk pd]jg Jn`f]j* Ppara* B` ]j` @dneo bkn pdaen r]hq]^ha oqccaopekjo ]j` bneaj`hu
_d]po `qnejc pda h]op ikjpdo kb iu opq`eao,

Qdana sana i]ju `]uo `qnejc pda pdnaa ua]no kb iu opq`eao pd ] p F bkqj` iuoahb skngejc
ejjqiankqo dkqno ej pda 22.0 _kilqpan h]^kn]pknu, Qdeo h]^kn]pknu ^a_]ia iu dkia* ]j`
iu h]^+i]pao Jaan]* Gkj* O]c]* @a_ehe]* ?ne]j* >h* @n]ec* Bne_d* J]jeod* Qunkja* Ppara
O,* Ve+Ie]jc* ]j` Ppara E, ^a_]ia iu b]iehu, F s]jp pk pd]jg pdai bkn pdaen sehhejcjaoo
pk dahl sepd ]ju lnk^hai pd] p ]nkoa* ]j` F seod pdai pda ^aop,

Qdana ]na ] jqi^an kb laklha sepdkqp sdkoa bneaj`odel iu heba ej >jj >n^kn skqh`jâp
d]ra ^aaj ]o ia]jejcbqh ]j` ^heoobqh, @deab ]ikjc pdai ]na >eh]j* Q]ubqj* Oq^aj*
Ppald]ja* ]j` Gkjc Ds]j, F ksa ] dqca `a^p pk ]hh kb pdai,

>j`* bej]hhu* iu qhpei]pa pd]jgo ck pk iu skj`anbqh _kil]jekj M]qh* sdk opkk` ^u iu
oe`a pdnkqcd ]hh pdaoa ua]no,

Qdeo pdaoeo eo `a`e_]pa` pk iu b]pdan* Daknca* sdk d]` `a_e`a` pd ] p F sehh ^a_kia ]j

ili
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ajcejaan araj ^abkna F s]o ^knj* pk iu ikpdan* H]epa* sdk aj_kqn]ca` ]hh iu ]i^epekjo* ]j`
pk iu oeopan* Akhhu* sdk ]hs]uo ]ncqa` pd ] p ajcejaanejc eo ] sknh` ^ha]g ]j` ikjk_dnkia*

]j` behha` ia sepd opkneao kb i]ce_* ]`rajpqna ]j` iuopanu,

iv
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>C<KN@L -

Dgmkh]n\mbhg*

-*- =Z\d`khng] hg <]oZg\^] N^\agheh`r @g`bg^l*

Lran pda h]op psk `a_]`ao pdana d]o ^aaj ] `n]i]pe_ arkhqpekj ej lksanpn]ej _kjpnkh
ouopaio* h]ncahu `neraj ^u ckranjiajp nacqh]pekjo 8 &e' opnejcajp Ca`an]h ]j` @]hebknje]
aieooekjo op]j`]n`o* &ee' ej_na]oa` bqah a_kjkiu pk _kilhu sepd i]j`]pa` @knlkn]pa >r+
an]ca Cqah B_kjkiu &@>CB'* ]j` &eee' iejeiqi o]bapu ]j` nahe]^ehepu op]j`]n`o pd ] p ]na
ej`alaj`ajp kb ]ca* ajrenkjiajp* ]j` r]nuejc bqah lnklanpeao, Qdaoa namqenaiajpo _na]pa
_d]hhajcejc _kjpnkh lnk^haio bkn psk na]okjo8

~ Fp eo ej_na]oejchu ei lknp]jp pk ]_deara _kjpnkh kran pn]joeajp ^ad]rekn ]j` iaap lan+
bkni]j_a k^fa_perao kran pda heba kb pda rade_ha, Qdeo namqenao pda `arahkliajp kb decd
lanbkni]j_a ]j` nk^qop lksanpn]ej _kjpnkhhano,

~ Qda lanbkni]j_a k^fa_perao ]na kbpaj _kjbhe_pejc* kn ]p ^aop ejpannah]pa`, Lja s]u pk
lkpajpe]hhu iaap pdaoa namqenaiajpo eo pk ejpnk`q_a ]``epekj]h `aoecj l]n]iapano re]
ejjkr]pera ia_d]je_]h _kjbecqn]pekjo &jas ]_pq]pkno', Qda `aoecj l]n]iapano* _kjpnkh
r]ne]^hao ej ouopai paniejkhkcu* lnkre`a ]``epekj]h `acnaao kb bnaa`ki pk klpeieva pda
lanbkni]j_a kb pda ajceja kran epo se`a n]jca kb klan]pekj, Qda _kjpejqkqohu r]ne]^ha
pn]joieooekj eo ]j at]ilha kb ] na_ajphu eilhaiajpa` ]_pq]pkn pd ] p ]bba_po kran]hh
lksanpn]ej lanbkni]j_a, L pdan ]_pq]pkno _qnnajphu qj`an _kjoe`an]pekj ]na aha_pnkje_
pdnk ppha * r]ne]^ha _]i peiejc* _]ihaoo r]hrao* ]j` `ena_p ejfa_pkno,

Eeopkne_]hhu* jas ]_pq]pkno &atd]qop c]o na_en_qh]pekj r]hra* ]en ^ul]oo r]hra* bqah ejfa_+
pkno' ]j` oajokno &atd]qop c]o ktucaj oajokn* i]oo ]en bhks iapan' d]ra ^aaj ejpnk`q_a`
a]_d peia `aoecjano jaa`a` pk iaap ]``epekj]h ajceja lanbkni]j_a namqenaiajpo X/3Z, Man+
bkni]j_a op]j`]n`o ]j` _kjrajeaj_a lnaooa` bkn pda `arahkliajp kb ol]ng peiejc _kjpnkh,
Qdeo ]``epekj]h _kjpnkh s]o qoa` pk ]`r]j_a kn nap]n` ol]ng peiejc naoqhpejc ej eilnkra`
bqah a_kjkiu ]j` lksan, Aqnejc pda Beoajdksan ]`iejeopn]pekj* ba`an]h aieooekj haceoh]pekj
namqena` aieooekj _kjpnkh, Qdeo s]o ]__kilheoda` ^u lkoepera _n]jg_]oa rajpeh]pekj ouopaio
&M@S' qoa` pk iejeieva aieooekjo bnki pda _n]jg_]oa* ]j` oa_kj`]nu ]en ouopaio qoa` pk
kte`eva du`nk_]n^kjo $B=% ej baa`c]o aieooekjo, Ppne_pan aieooekjo op]j`]n`o sana iap ^u
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ejpnk`q_ejc atpanj]h atd]qop c]o na_en_qh]pekj &BDO' pk na`q_a kte`ao kb jepnkcaj &H , R%
bkni]pekj ej baa`c]o aieooekjo, J]j`]pao ej bqah a_kjkiu ha` pk pda `arahkliajp kb pda e`ha
olaa` nacqh]pekj ^u pda ejpnk`q_pekj kb pda ]en ^ul]oo r]hra, Aarahkliajp kb pda _]p]hupe_
_kjranpan ]hhksa` bqnpdan aieooekj na`q_pekj* ^qp namqena` lna_eoa ]en+bqah n]pek _kjpnkh*
sde_d s]o ]__kilheoda` sepd pda ejpnk`q_pekj kb pda atd]qop c]o ktucaj oajokn* ]j` bqah
ejfa_pkno, Qda `arahkliajp ]j` eilhaiajp]pekj kb pda _knnaolkj`ejc _kjpnkh opn]paceao sana
^]oa` kj pda nah]pera ej`alaj`aj_a kb pda `ebbanajp oq^ouopaio ]p hks bnamqaj_eao, Fj`ere`+
q]h baa`^]_g hkklo sana sn]lla` ]nkqj` oajokno ]j` ]_pq]pkno ]r]eh]^ha bkn a]_d oq^ouopai
&iqhpelha oejcha+ejlqp oejcha kqplqp* PFPL ]llnk]_d', Fj ]`r]j_a` pa_djkhkcu ]qpkikpera
ajcejao* pda _kqlhejc ^apsaaj oq^ouopaio eo opnkjc* ]j` eilkoao lanbkni]j_a pn]`akbbo,
T epdkqp gjksha`ca kb pdeo ejpan]_pekj pda lksanpn]ej _kjpnkh lnk^hai ejrkhrao ]j atpajoera
o_da`qhejc abbknp pk `abeja pda jas klpeiqi klan]pejc lkejpo* ]j` namqenao ] h]^knekqo pqj +
ejc lnk_aoo pk _]he^n]pa pda oq^ouopai _kjpnkhhano pk ]rke` qjejpajpekj]h at_ep]pekjo, Dkk`
_kjpnkh `aoecj ej ]`r]j_a` pa_djkhkcu ]qpkikpera ajcejao namqenao ejbknia` `a_eoekjo kb pda
lanbkni]j_a pn]`akbbo a]nhu ej pda `aoecj lnk_aoo* ]j` ep eo kja kb pda oq^fa_po ]``naooa` ^u
pdeo `eooanp]pekj,

Fj pdeo `eooanp]pekj sa odks pd] p _kjpnkh `aoecj ej ]`r]j_a` pa_djkhkcu ]qpkikpera aj+
cejao ja_aooep]pao ] ouopai]pe_ ik`anj _kjpnkh pdaknape_]h ]llnk]_d, Fj ]`r]j_a` pa_djkh+
kcu ]qpkikpera ajcejao* pda iqhpelha PFPL ]llnk]_d &`a_ajpn]heva` _kjpnkhhan ]n_depa_pqna'
na]_dao epo heiep]pekjo, Fj pda bkhhksejc _d]lpano sa lnaoajp ] ba]oe^ehepu ]j]huoeo kb pda aj+
ceja _kjpnkh ouopai bkn psk ejjkr]pera ia_d]je_]h _kjbecqn]pekjo kb pda ol]ng ecjepekj &PF'
ajceja 8 &e' ]j PF ajceja amqella` sepd oa_kj`]nu pdnkpphao lh]_a` ej pda ejp]ga lknpo kb pda
_uhej`ano* ]j` &ee' ]j PF ajceja amqella` sepd ] r]ne]^ha _]i peiejc &S@Q' ia_d]jeoi,
?kpd ia_d]je_]h `aoecjo ]bba_p pda ^na]pdejc lnk_aoo kb pda ajceja ]j` ]na ejpnk`q_a` pk
na`q_a aieooekjo* ej_na]oa bqah a_kjkiu* ]j` i]ejp]ej `ner]^ehepu `qnejc n]le` _d]jcao ej
pda pdnkppha lkoepekj eilkoa` ^u pda `neran &]__ahan]pekj- `a_ahan]pekj', ?kpd ]_pq]pkno _]j
^a reasa` ]o ola_e]h _]oao kb _]ihaoo ajceja9 pda bqj_pekj]hepu kb pda oa_kj`]nu pdnkpphao
eo oeieh]n pk pda r]ne]^ha ejp]ga r]hra peiejc ]j` hebp* ]j` pda r]ne]^ha _]i peiejc ajceja
]``naooao pda _]oa kb ] r]ne]^ha ejp]ga ]j` atd]qop r]hra peiejc sepd beta` r]hra kranh]l,
Qdeo opq`u eo ]j ]ooaooiajp kb pda ]_deara` lanbkni]j_a sdaj _kil]na` pk _kjrajpekj]h
ajcejao* ]j` ]j ejraopec]pekj kb pda abba_po kb pda jas pa_djkhkcu kj pda eilhaiajp]pekj kb
pda _kilhapa lksanpn]ej _kjpnkh opn]pacu, Qdeo skng eo ^]oa` kj pda ouopai]pe_ ]llnk]_d
kb &e' `anerejc kn e`ajpebuejc pda `uj]ie_ ik`ah bkn pda ]`r]j_a` pa_djkhkcu ajceja `aoecj*
&ee' r]he`]pejc pda ik`ah qoejc ajceja+`uj]ikiapan atlaneiajp]h `]p] * &eee' opq`uejc pda
oq^ouopai ejpan_kjja_pekjo ]j` i]gejc `a_eoekjo kj pda lanbkni]j_a pn]`akbbo ej pn]joeajp
]j` opa]`u+op]pa ajceja klan]pekj* &er' `aoecjejc ] _kjpnkhhan pd ] p ]_dearao ] na]okj]^ha
pn]`akbb ej pda lanbkni]j_a namqenaiajpo* ]j` &r' ejraopec]pejc pda _kjpnkhhan _kilhatepu
]j` pda ]ook_e]pa` ajceja lanbkni]j_a,
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-*. @g`bg^ >hgmkhe*

Bjceja lanbkni]j_a eo lnei]nehu _d]n]_paneva` ^u aieooekj lnk`q_pekj* bqah abbe_eaj_u ]j`
`ner]^ehepu, Qdaoa ej pqnj ]na ]bba_pa` ^u bkqn bqj`]iajp]h ajceja r]ne]^hao8 ]en _d]nca* ]en+
bqah n]pek $; +@% ( atd]qop c]o na_en_qh]pekj &BDO' ]j` ol]ng peiejc, >qpki]pe_ _kjpnkh kb
pdaoa r]ne]^hao d]o eilnkra` ajceja lanbkni]j_a ]hhksejc klpeiqi klan]pekj ej`alaj`ajp
kb ]cejc* deopknu* kn ajrenkjiajp X44Z* ]j` d]o ej_na]oa` pda _kjrajeaj_a ]j` o]bapu harah kb
pda ik`anj ]qpkik^eha X/3Z, > gau _kjpne^qpkn pk pda ]__kilheodiajpo ej pda ]na] kb ajceja
_kjpnkh d]o ^aaj pda ]r]eh]^ehepu kb ]__qn]pa ]j` oeilha &_kjpnkh kneajpa`' ajceja ik`aho,
Fj pda a]nhu 5.âo* _kjpnkh ]llhe_]pekjo ej pda ]qpkikpera ej`qopnu l]n]hhaha` ]_dearaiajpo ej
ajceja ]j` lksanpn]ej ik`ahejc, Fj pdeo `eooanp]pekj sa ik`ah psk ejjkr]pera ia_d]je_]h
_kjbecqn]pekjo kb pda PF ajceja* ]j` qoa pdai bkn pda ]j]huoeo ]j` oujpdaoeo kb ; + @ ]j`
BDO _kjpnkhhano pk ]_deara ajceja lanbkni]j_a namqenaiajpo, Qk oanra ]o ]j ejpnk`q_pekj
pk pdeo skng* sa nareas pda ikop oecjebe_]jp ajceja ik`ahejc abbknpo* ]j` lnkre`a ] ^neab
`ao_nelpekj kb pda ; + @ ]j` BDO _kjpnkh p]ogo ]j` ateopejc _kjpnkh `aoecjo,

-*.*- @g`bg^ Hh]^ebg`*

Fj pdeo oa_pekj sa `eo_qoo pda ]__kilheodiajpo ej pda ]na] kb ajceja ik`ahejc ]j` epo
_kjpne^qpekjo pk pda ]j]huoeo ]j` `arahkliajp kb ajceja _kjpnkh, Qda arkhqpekj kb pda ajceja
ik`aho d]o pdnaa oecjebe_]jp ld]oao8 &e' pdanik`uj]ie_ ik`aho* &ee' ejlqp+kqplqp ik`aho*
ola_ebe_ pk a]_d ]llhe_]pekj kn ajceja _kjbecqn]pekj* ]j` &eee' jkjheja]n ik`aho* lduoe_]hhu
^]oa` &cajan]heva`' bkn se`a n]jca kb klan]pekj,

Fj pda benop kb pdaoa ld]oao* `ap]eha` pdanik`uj]ie_ iapdk`o sana ailhkua` pk qj`an+
op]j` pda at]_p ldajkiaj]* pk e`ajpebu pda r]ne]^hao pd] p ckranj pdai* ]j` qhpei]pahu pk
nalnaoajp pdai sepd _kil]_p i]pdai]pe_]h amq]pekjo X1Z, Kqiane_]h oeiqh]pekjo ]hhksa`
pda `aoecjano pk c]ej qj`anop]j`ejc kb pda ajceja ^ad]rekn ^u lanbkniejc jqiane_]h atlan+
eiajpo* ]j` paopejc pda ajceja lanbkni]j_a, Qda benop jkj+pdanik`uj]ie_ ik`aho _]j ^a
bkqj` ej X10* 11* 12Z* sdana pda ]qpdkno `arahkla` _n]jg]jcha arajp ^]oa` ik`aho bkn _ki+
lnaooekj ecjepekj ajceja pk lanbkni op]^ehepu ]j]huoeo opq`eao, Kkjheja]n `uj]ie_]h ik`aho
bkn PF ajcejao d]ra ^aaj `arahkla` ej X43* 44Z* sdana ol]ng* ; + @ ( ]j` BDO sana klpe+
ieva` pk iejeieva aieooekjo sdeha i]ejp]ejejc bqah a_kjkiu, Fj pdaoa ]npe_hao* pda ]qpdkno
qoa` _kjpnkh pdaknape_]h pa_djemqao pk ]_deara lanbkni]j_a eilnkraiajpo, Jk`anj _kjpnkh
iapdk`o sana ]llhea` pk heja]n ajceja ik`aho ej X5Z `aikjopn]pejc pda _]l]^ehepeao kb _kj+
pnkh pdaknape_]h ]llnk]_dao ej ]qpkikpera ]llhe_]pekjo, Qda jaa` bkn lna_eoa pn]joeajp ; + @
_kjpnkh aianca` bnki pda ej_na]oejchu `ai]j`ejc aieooekj namqenaiajpo, Rjgjksj bqah
`uj]ie_o kbpaj ieoha` _kjpnkh ajcejaano pk kran+_kilajo]pa bkn ha]j kn ne_d ; + @ naolkjoao*
ok e`ajpebe_]pekj kb bqah lq``hejc ]j` s]hh+sappejc ^a_]ia ] lnaooejc lnk^hai, Qda benop
abbknpo ha` pk pda `aner]pekj kb ]j ejlqp+kqplqp ik`ah kb pda bqah `uj]ie_o X53Z* ]j` h]pan
pk ] ikna `ap]eha` _d]n]_panev]pekj kb pn]joeajp > -C naolkjoa X63* /Z,

Fj pda a]nhu 6.âo jkjheja]n `uj]ie_ ik`aho sepd se`a n]jca kb klan]pekj &_kranejc ikop
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qn^]j `nerejc _u_hao' sana `arahkla` X/6* /5* 64* 36Z, Qda skng ej X/5Z lnkre`ao pda ikop
_kilnadajoera ik`ah ej_hq`ejc ]_pq]pkn ]j` oajokno* ]j` X64Z ej_knlkn]pao atd]qop aieooekj
]j` nkp]pekj]h `uj]ie_o, Qda abbknp ej ajceja ik`ahejc d]o ^aaj atl]j`a` pk ej_hq`a
pn]joieooekj ]j` `neraheja _d]n]_panev]pekj X4.* //Z, Fj X/1Z pda ]qpdkno `anera heja]neva`
ik`aho ]j` opq`u ]j eilknp]jp eooqa kb ajceja _kjpnkh* j]iahu* dks iqhpe+n]pa o]ilhejc
]bba_po ajceja _kjpnkh `aoecj, ?u pda aj` kb pda 6.âo _kjpnkh ajcejaano d]` `arahkla` ]
oecjebe_]jp jqi^an kb ajceja ik`aho* ]j` ] _kilnadajoera heop kb pdai ]j` `eo_qooekj kb
pdaen `arahkliajp _]j ^a bkqj` ej X4.Z ]j` ej X40Z,

@qnnajphu* opnejcajp namqenaiajpo kj aieooekj* bqah a_kjkiu* ]j` o]bapu namqena decd
lanbkni]j_a ]j` nk^qop _kjpnkhhano, @kilhapa* ^qp cajane_* lksanpn]ej ik`aho ]na `arah+
kla` ej X//* 01*/4* 13* 30Z* ]j` ]na _ki^eja` sepd ik`anj _kjpnkh pa_djemqao ej X/.* /0* 54Z
pk o]peobu pdaoa namqenaiajpo, Jaapejc pda jas lanbkni]j_a namqenaiajpo kbpaj namqenao ]_+
_qn]pa ejbkni]pekj ]j` _d]n]_panev]pekj kb _kilhe_]pa` ldajkiaj] X26Z* sde_d eo b]_ehep]pa`
^u pda ej_na]oa` _kilqp]pekj]h lksan ej kj+^k]n` _kjpnkh ouopaio, Fj X4/Z pda ]qpdkn ]`+
`naooao pda _d]hhajcejc lnk^hai kb na`q_ejc pda `arahkliajp peia jaa`a` pk k^p]ej ]__qn]pa
ik`aho* ]j` lnkre`ao ] ouopai]pe_ ]llnk]_d pk lksanpn]ej ik`ahejc ]j` _kjpnkh abbknp,

-*.*. <bk)An^e LZmbh >hgmkhe*

Sade_ha baa`c]o aieooekjo _kjoeop kb _]n^kj ikjkte`ao $=I%( du`nk_]n^kjo $B=% ( ]j`
kte`ao kb jepnkcaj $HIp%* Fj pda a]nhu /75.o* pdnaa+s]u _]p]hupe_ &QT@' _kjranpano sana
ejpnk`q_a` pk kte`eva &E@ ]j` @L' ]j` na`q_a $HIp% lkhhqp]jp ola_eao ej pda atd]qop
c]oao, Qda abbe_eaj_u sepd sde_d pda qj`aoen]^ha atd]qop c]oao ]na na`q_a` pk ]__alp]^ha
haraho* kn ]na _kjranpa` pk `aoen]^ha c]oao* eo ] bqj_pekj kb ; + @ * Qda oajoeperepu kb pda
_]p]hupe_ _kjranpan abbe_eaj_u pk ; + @ eo odksj ej Cecqna /,/, Fj pdeo becqna ep _]j ^a oaaj
pd ] p pdana eo ] ranu j]nnks n]jca kb ; + @ sdana decd _kjranoekj abbe_eaj_u bkn pda lnei]nu
pdnaa lkhhqp]jpo eo ]pp]eja`, Qda ; + @ r]hqa sana pda decdaop abbe_eaj_u eo ]pp]eja` eo pda
opke_dekiapne_ r]hqa &bkn op]j`]n` bqaho* ; + @ ; /2,42', Aqa pk pdeo oajoeperepu* ; + @ _kjpnkh
eo ]j eilknp]jp p]og ej _kjpnkhhejc rade_ha p]ehlela aieooekjo, Fj pda 5.âo* ; + @ s]o ^]oa` kj
nacqh]pekj kb bqah bhks ejpk pda _uhej`ano re] _]n^qn]pano X51Z* ]j` h]pan* sepd bqah ejfa_pkno
X47* 66Z, >bpan pda `arahkliajp kb pda atd]qop c]o ktucaj &BDL' oajokn* aha_pnkje_ baa`^]_g
bqah _kjpnkh s]o lkooe^ha, Bha_pnkje_ baa`^]_g bqah _kjpnkh d]o oej_a ^aaj qoa` pk gaal ; + @
_hkoa pk pda opke_dekiapne_ r]hqa ^]oa` kj pda ; + @ oecj]h ] p pda BDL oajokn, >_dearejc
lna_eoa ; + @ ej ^kpd opa]`u+op]pa ]j` pn]joeajp ajceja klan]pekjo eo ] _d]hhajcejc lnk^hai
`qa pk qjlna`e_p]^ha ejlqpo kb pda `neran* pda osep_dejc pula BDL oajokn* pn]jolknp `ah]uo
pd] p heiep ]__qn]pa naolkjoa `qnejc pn]joeajpo ]j` pda _ki^eja` `uj]ie_o kb pda dkp+sena
]jaikiapan qoa` bkn pda i]oo ]en bhks oajoejc* pda pdnkppha ^k`u* pda ejp]ga i]jebkh`* ]j`
bqah lq``hejc `uj]ie_o,

Ckn pdeo na]okj* i]ju opq`eao d]ra ^aaj _kj`q_pa` kj ; + @ baa`^]_g _kjpnkh, Qdaoa
opq`eao i]u ^a `ere`a` ejpk psk _]packneao* pda benop kb sde_d ]``naooao pda o_]n_epu ]j`
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jkjheja]nepu kb pda _kjrajpekj]h oajokno, Qda aild]oeo ej pdaoa opq`eao eo kj pda na_kj+
opnq_pekj kb oecj]ho ]r]eh]^ha bkn baa`^]_g* ]j` pda ]__qn]pa ]j` nk^qop gjksha`ca kb pda
ouopai op]pao, Qda oa_kj` _]packnu kb opq`eao ]``naooao jas ajceja _kjbecqn]pekjo* e,a,*
ik`ebe_]pekj kb _ki^qopekj l]n]iapano X1Z* ]j` ejpnk`q_pekj kb jas ]_pq]pkno X6* 3Z ]j`
oajokno X42Z, Qda jas l]n]iapano ej pdaoa ajceja _kjbecqn]pekjo _]j eilnkra ; + @ q ^qp
pdau kbpaj ]bba_p kpdan ajceja r]ne]^hao, Fj pdeo _]packnu kb ; + @ _kjpnkh lnk^haio* pda _kj+
pnkh `aoecjan d]o pk e`ajpebu ]j` ]__kqjp bkn pdaoa ejpan]_pekjo ej kn`an pk iaap pda kran]hh
ajceja lanbkni]j_a namqenaiajpo, Qda skng ej pdeo `eooanp]pekj heao ej pda oa_kj` _]pa+
cknu kb ; + @ _kjpnkh opq`eao, Ta _kjpnkh ; + @ bkn psk `ebbanajp ajceja _kjbecqn]pekjo ]bpan
pda ejpnk`q_pekj kb jas ]_pq]pkno, Fj pda benop lnk^hai* ; + @ at_qnoekjo ]na iejeieva` ^u
pda eilhaiajp]pekj kb oa_kj`]nu pdnkpphao qoa` pk _kjpnkh ]en bhks ejpk pda _uhej`ano, Qda
lnaoaj_a kb pda oa_kj`]nu pdnkpphao dksaran _]j ]`ranoahu ]bba_p `ner]^ehepu ^u i]gejc pda
ajceja oaai ohqcceod, Fj pda oa_kj` lnk^hai* S@Q eo qoa` pk na`q_a baa`c]o aieooekjo,
Qdeo jas _kjpnkh r]ne]^ha i]u _]qoa `eopqn^]j_ao ej pda ; + @ naolkjoa kb pda ajceja, ?kpd
kb pdaoa ]_pq]pkn _kjbecqn]pekjo eilkoa _d]hhajcejc iqhper]ne]^ha lnk^haio pd ] p iqop ^a
]``naooa` ^u pda _kjpnkh `aoecjan,
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Mnarekqo skng kj pda benop _]packnu kb ; + @ _kjpnkh opq`eao _kjoeopo kb lnklknpekj]h+
ejpacn]h _kjpnkh ]j` _h]ooe_]h lkha lh]_aiajp pa_djemqao* ^kpd ej pda `eo_napa ]j` _kjpejqkqo
peia `ki]ejo X37* 24Z* Cqnpdanikna* jkjheja]n ]j]huoeo qoejc `ao_ne^ejc bqj_pekjo d]o ^aaj
qoa` pk opq`u heiep _u_ha ^ad]rekn kb pda ; + @ naolkjoa `qa pk pda osep_dejc pula BDL oajokn
X41Z, Jqhpe+r]ne]^ha _kjpnkh sepd k^oanrano X35* 14Z d]o ^aaj oqccaopa` ]o okhqpekjo pk pda
lnk^hai kb decd lanbkni]j_a ]j` nk^qop > -C _kjpnkh, Kkjheja]n ohe`ejc ik`a bqah ejfa_pekj
_kjpnkhhano d]ra ^aaj `arahkla` ]j` paopa` ej X/.*/0* 32Z lnkre`ejc ]j ahac]jp ]hpanj]pera pk
pda pn]`epekj]h c]ej o_da`qhejc kb heja]n _kjpnkhhano* ]j` odks lnkieoejc naoqhpo araj sdaj
qoejc ] osep_dejc BDL oajokn, Fj`ere`q]h > -C _uhej`an _kjpnkh qoejc ] oejcha BDL oajokn
^]oa` kj iqhpe+n]pa o]ilhejc ]j` lanek`e_ _kjpnkh pa_djemqao d]ra ceraj ]j ]josan pk pda
]hhare]pekj kb ]en _d]nca i]h`eopne^qpekj lnk^haio X06Z, Fj nah]pa` skng* aopei]pekj kb pda ]en
_d]nca i]h`eopne^qpekj ej pda _uhej`ano eo qoa` ej X25Z ]hkjc sepd ] jkrah jkjheja]n k^oanran
pa_djemqa, Roa kb jkjheja]n aopei]pekj ]hok k__qno ej X14Z* sana ]j atpaj`a` H]hi]j behpan
eo qoa` bkn _kilajo]pejc pda `uj]ie_o kb bqah lq``hejc, >`]lpera _kilajo]pekj bkn pda bqah
`uj]ie_o d]o ^aaj oq__aoobqhhu ailhkua` ej X27Z ]j` X60Z, Fj ^kpd opq`eao pda k^fa_pera eo
pda na_kjopnq_pekj kb pda ; + @ oecj]h qoejc ] osep_dejc BDL oajokn ^]oa` kj ] bqvvu hkce_
]hcknepdi ej X27Z* ]j` ] ik`ah+^]oa` ]llnk]_d ej X60Z, Lj+heja e`ajpebe_]pekj pa_djemqao kb
pda ik`ah qoa` ej X6/* 17* 5/Z cera lnkieoejc naoqhpo, Fj X5/Z pda ]qpdkno qoa ] jaqn]h japskng
pd ] p `a]ho abba_perahu sepd pda hkjc `ah]u ej pda ; + @ lnk_aoo, Lj+heja e`ajpebe_]pekj* k^oanran
`aoecj* ]j` nk^qop jkjheja]n _kjpnkh `aoecj pa_djemqao ]na ]na]o kb cna]p eilknp]j_a pk
pn]joeajp > -C _kjpnkh,

Qda oa_kj` _]packnu kb ; + @ _kjpnkh opq`eao ej_hq`ao lnei]nehu ajceja _kjpnkh ^]oa` kj
ej+_uhej`an lnaooqna ia]oqnaiajpo X42Z* ]j` ]j aha_pnkje_]hhu pdnkppha` ajceja X6* 17* 3Z*
Qda `arahkliajp kb pda aha_pnkje_ pdnkppha _kjpnkh &BQ@' kn `nera+^u+sena &A?T' pdnkppha
ouopai eo ]j eilknp]jp naoa]n_d pkkh pd] p lnkre`ao ] s]u kb nacqh]pejc pda _d]jcao ej ]en
bhks ejpk pda i]jebkh` _]qoa` ^u pda lnei]nu pdnk ppha ikraiajp, Qdaoa o_daiao odks ranu
ckk` naoqhpo ej nacqh]pejc ; + @ ( ]j` na`q_ejc aieooekjo, Fj @d]lpan 0 sa qoa pdeo e`a]* ]j`
ejpnk`q_a oa_kj`]nu pdnkpphao ej pda ejhap nqjjano pk ]hhks _kkn`ej]pekj kb ]en bhks ]j` bqah
bhks pk ]_deara ckk` ; + @ naolkjoa `qnejc pn]joeajpo, Qda ; + @ lanbkni]j_a eilnkraiajp
eo odksj pk ^a ]_deara` sepdkqp ohksejc pda ajceja pknmqa naolkjoa* ]j` pdqo jk pn]`akbb
eo i]`a sepd `ner]^ehepu,

/ ,0 ,1 B t d ] q o p D ] o O a _ e n _ q h] p ek j ,

Btd]qop c]o na_en_qh]pekj &BDO' s]o ejpnk`q_a` ej pda a]nhu /75.o pk oqllnaoo pda
bkni]pekj kb kte`ao kb jepnkcaj &HI t', Qda ejanp atd]qop c]oao `ehqpa pda ej`q_pa` ]en+bqah
_d]nca ]j` hksan pda _ki^qopekj pailan]pqna sde_d na`q_ao HI p baa`c]o aieooekjo,

@kjrajpekj]hhu* atd]qop c]o na_en_qh]pekj eo ]__kilheoda` ^u _kjpnkhhejc pda atd]qop
c]o pd ] p eo oqllhea` bnki pda atd]qop i]jebkh` pk pda ejp]ga i]jebkh` pdnkqcd ] r]_qqi
]_pq]pa` r]hra, Qda BDO _kjpnkh ]hcknepdi eo ] oeilha MF kn MFA hkkl pd ] p ]`fqopo pda
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]ikqjp kb atd]qop c]o pk pda o_da`qha` opa]`u+op]pa lkejp sde_d eo ] bqj_pekj kb ajceja
olaa`* _kkh]jp pailan]pqna ]j` ajceja hk]` &kn ]jkpdan hk]` nah]pa` r]ne]^ha', BDO ]hpano
pda ^na]pdejc lnk_aoo `uj]ie_o ]j` _kjoamqajphu pda pknmqa naolkjoa, @]nabqh opa]`u+op]pa
]j` pn]joeajp _kjpnkh `aoecj eo ja_aoo]nu pk i]ejp]ej ckk` ajceja pknmqa naolkjoa* ]j` bkn
pdeo na]okj* BDO eo pule_]hhu pqnja` kbb ej pn]joeajp ajceja klan]pekjo* ajceja s]ni+ql*
]j` e`hejc,

>j ejjkr]pera ia_d]je_]h `aoecj ]llnk]_d pk _kjpnkhhejc BDO eo pda `arahkliajp kb pda
r]ne]^ha _]i peiejc &S@Q' ia_d]jeoi, ?u nap]n`ejc pda _]i peiejc* _ki^qopekj lnk`q_po
sde_d skqh` kpdanseoa ^a atlahha` `qnejc pda atd]qop opnkga ]na nap]eja` ej pda _uhej`an
`qnejc pda oq^oamqajp ejp]ga opnkga, Qdeo eo ] iapdk` kb ld]oejc pda _]iod]bp pk _kjpnkh
naoe`q]h `ehqpekj ]j` ]_deara pda o]ia naoqhpo sepd pda _kjrajpekj]h atpanj]h BDO ouopai*
pdqo lnkre`ejc ]j ejjkr]pera okhqpekj pk ]j kh` lnk^hai, Qda `arahkliajp kb pda S@Q
ajceja ik`ah ]j` _kjpnkhhan eo ]``naooa` ej @d]lpan 1 &ajceja ik`ah'* @d]lpan 2 &_kjpnkh
`aoecj'* ]j` @d]lpan 3 &eilhaiajp]pekj eooqao', T epd pdeo skng sa odks pd] p `uj]ie_
S@Q _kjpnkh eo ba]oe^ha,

-*/ ?rgZfb\ Dgm^kZ\mbhgl Zg] K^k_hkfZg\^ NkZ]^h__l*

Qk iaap pdaen opnejcajp lanbkni]j_a namqenaiajpo* ]qpkikpera ajcejao d]ra pk ^a klan+
]pa` abbe_eajphu `qnejc ^kpd opa]`u+op]pa ]j` pn]joeajp klan]pekjo, M]op ]j` _qnnajp ln]_pe_a
d]o ^aaj pk klpeieva pda ]``epekj]h `aoecj l]n]iapano pd] p jas ]_pq]pkno ejpnk`q_a kjhu
ej opa]`u+op]pa qoejc op]pe_ ajceja i]llejc, Qda klpeiqi klan]pejc lkejpo ]na `abeja` ^u
kranh]uejc op]pe_ i]lo kb _kilkjajpo pd] p d]ra pk _kklan]pa, Manbkni]j_a _kilnkieoao
ej opa]`u+op]pa ]na ]hhare]pa` sepd pda ejpnk`q_pekj kb baa`bkns]n` panio pd ] p ]hhks ikna
bnaa`ki ej ]_dearejc pda `aoecj ck]ho, Eksaran* pda jas Ca`an]h Qaop Mnk_a`qna &CQM ' bkn
`nerejc _u_hao _kjoeopo kb pn]joeajp ]j` decd olaa` i]jaqrano* sdana pda `uj]ie_ ajceja
naolkjoa eo ]o eilknp]jp ]o pda( op]pe_ ajceja ^ad]rekn, Qdaoa lanbkni]j_a namqenaiajpo
lnaoo ]qpkikpera ajceja `aoecjano pk _kjoe`an ejpan]_pekjo ^apsaaj `ebbanajp lnk_aooao ]p
decdan bnamqaj_eao, Cqnpdanikna* pda jas ]_pq]pkno ej pda ]`r]j_a` pa_djkhkcu ]qpkikpera
ajcejao ]bba_p oaran]h oq^ouopaio* ]j` _]qoa oarana lanbkni]j_a pn]`akbbo, Fj pdeo `eooan+
p]pekj sa odks pd] p pda ejpan]_pekj ^apsaaj oq^ouopaio eo ] `a_eoera b]_pkn ej pda _kjpnkh
`aoecj kb pdaoa decdhu iqhper]ne]^ha ajcejao, Fj pda bkhhksejc _d]lpano sa e`ajpebu pda ej+
pan]_pekjo pd] p pda oa_kj`]nu pdnkpphao ]j` r]ne]^ha _]i peiejc ]_pq]pkno ejpnk`q_a pk pda
ajceja, Qdaoa ejpan]_pekjo ]na i]jebaopa` pdnkqcd lanbkni]j_a pn]`akbbo pd ] p pda _kjpnkh
ajcejaan d]o pk ]__kqjp bkn a]nhu ej pda `aoecj lnk_aoo, ?neabhu op]pa`* l`] k][gf\Yjq l`jgl)
ld]k Yf\ nYjaYZd] [Ye laeaf_ Ydl]j l`] ]f_af] Zj]Yl`af_ hjg[]kk o`a[` af lmjf Y^^][lk ^m]d
][gfgeq( ]eakkagfk( Yf\ ]f_af] lgjim] j]khgfk] gn]j Y oa\] jYf_] g^ gh]jYlaf_ [gf\alagfk*
Fj `aoecjejc _kjpnkhhano* sa od]hh aj_kqjpan pdnaa bqj`]iajp]h lanbkni]j_a pn]`akbbo sde_d
]na ejdanajp pk pda ]`r]j_a` pa_djkhkcu ]qpkikpera ajcejao,

PETITIONER'S EXHIBIT 1002 
US PATENT NO. 6,557,540



6

&e' C qa h a_kjki u ]j ` ai eooekjo,
>j ]llnk]_d bkn ej_na]oejc bqah a_kjkiu eo pk na`q_a ajancu hkooao, Bjceja klan]pekj &i]ej+
p]ejejc pda o]ia hk]`' ej decd i]jebkh` lnaooqna na`q_ao pda ejp]ga opnkga lqilejc skng
namqena` bnki pda _uhej`ano, Eecd i]jebkh` lnaooqna eo ]ook_e]pa` sepd b]opan i]jebkh` behhejc
`uj]ie_o* ]j` pdanabkna* _d]jcao ej pda pdnkppha lkoepekj ]na bkhhksa` ^u n]le` _d]jcao ej
pda ]en _d]nca, Qdaoa _d]jcao ejpnk`q_a decd ^]j`se`pd `eopqn^]j_ao pk pda ; + @ naolkjoa,
Rjhaoo ; + @ _kjpnkh _]j oq__aoobqhhu nafa_p pdaoa `eopqn^]j_ao* bqah a_kjkiu &pda ejepe]h
`aoecj ck]h' sehh ^a bkhhksa` ^u aieooekj `acn]`]pekj,

$ a a %HIp baa`c]o ai eooekj o ]j ` _ ] p] hu pe_ _ k j r a n pa n abbe_eaj_u,
Btd]qop c]o na_en_qh]pekj* qoa` pk oqllnaoo HIp bkni]pekj* ]hpano pda ajceja rkhqiapne_
abbe_eaj_u* ]j` _d]jcao pda ^na]pdejc lnk_aoo `uj]ie_o, Btd]qop c]o na_en_qh]pekj ]j`
i]oo ]en bhks ejpk pda _uhej`ano ]na ejpan_kjja_pa` kran ] se`a n]jca kb bnamqaj_eao, Eecd
^]j`se`pd _kjpnkh kb baa`c]o HI p n]le`hu ]hpano pda ]en _d]nca ]j` _]qoao ; + @ at_qnoekjo,
Fj pdaoa _]oao* na`q_pekj ej baa`c]o aieooekjo eo ]ook_e]pa` sepd na`q_pekj kb pda _]p]hupe_
_kjranpan abbe_eaj_u ]j` i]u _]qoa ]j ej_na]oa ej p]eh lela aieooekjo,

&eee' HI p baa`c]o ai eooekj o ]j ` ajc eja pk nm q a na ol k j oa ,
HI p baa`c]o na`q_pekj qoejc atd]qop c]o na_en_qh]pekj ]bba_po pda ajceja ^na]pdejc lnk_aoo,
Btd]qop+c]o na_en_qh]pekj ]bba_po ]`ranoahu pda ]en _d]nca ]j` pda ietpqna bkni]pekj sde_d
eo _nq_e]h pk ckk` ajceja pknmqa naolkjoa, Qda BDO _kjpnkh `aoecj iqop ]``naoo pda ]bba_po
kb pda ietpqna `ehqpekj pk pda ajceja pknmqa naolkjoa ^kpd ej opa]`u+op]pa ]j` pn]joeajp
klan]pekjo, Jknakran* ]j klaj hkkl `aoecj eo ja_aoo]nu oej_a pda _kjrajpekj]h ]qpkik^eha
eo jkp amqella` sepd ]j kj+heja pknmqa oajokn,

-*0 Jo^kob^p*

@d]lpan 0 ]``naooao pda lnk^hai kb _kjpnkhhejc ]j ajceja amqella` sepd oa_kj`]nu pd nk p+
phao, Qda jas _kjpnkh r]ne]^hao ]bba_p pda jkjheja]n ^na]pdejc lnk_aoo ]j` ]na ejpnk`q_a`
pk ]hhks fkejp i]j]caiajp kb ]en ]j` bqah bhks ejpk pda _uhej`ano, > jkjheja]n baa`bkns]n`
i]l eo `arahkla` ]o ] okhqpekj pk ] _kjpnkh ]qpdknepu lnk^hai ejdanajp pk pda psk `eopej_p
klan]pejc naceiao kb pda ^na]pdejc lnk_aoo, > heja]n iqhper]ne]^ha baa`^]_g eo `aoecja`
pk heiep ]en bqah at_qnoekjo ]j` pn]_g ] pknmqa _kii]j` `qnejc pn]joeajp klan]pekjo, Qdeo
jkrah ]llnk]_d lnkre`ao ]j ]hpanj]pera pk _qnnajp `nera+^u+sena o_daiao ]j` lkooaooao i]fkn
]`r]jp]cao bkn ajd]j_ejc pda o]bapu harah kb pda ik`anj ]qpkik^eha,

>jkpdan ejjkr]pera ajceja `aoecj eo pda r]ne]^ha _]i peiejc ajceja, Qda abba_po kb _]i
peiejc ]j` oa_kj`]nu pdnkpphao ej pda ^na]pdejc lnk_aoo ]na oeieh]n, Qda qj`anop]j`ejc
c]eja` bnki pda _kjpnkh lnk^hai ej @d]lpan 0 eo ]llhea` pk pda ik`ahejc kb pda S@Q
ajceja, > i]pdai]pe_]h nalnaoajp]pekj bkn pda r]ne]^ha _]i peiejc ajceja eo e`ajpebea` ej
@d]lpan 1, Qda r]ne]^ha _]i peiejc ajceja ]hhkso pda fkejp i]j]caiajp kb bqah bhks ]j`
ejpanj]h atd]qop c]o na_en_qh]pekj pk iejeieva atd]qop aieooekjo* ej_na]oa bqah a_kjkiu ]j`
o]peobu `neranoâ lanbkni]j_a namqenaiajpo kran ] se`a n]jca kb klan]pejc _kj`epekjo, Qda
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i]pdai]pe_]h nalnaoajp]pekj eo bkniqh]pa` ^u lduoe_]hhu ^]oa` `ebbanajpe]h amq]pekjo9 ]hh
l]n]iapano ]j` gau jkjheja]nepeao qoa` ]na `apanieja` bnki nacnaooa` ajceja `]p], Qda
ik`aho ]na atlaneiajp]hhu r]he`]pa` ^u ajceja `uj]ikiapan paopejc,

Fj @d]lpan 2* ] _kjpnkh o_daia eo `arahkla` pk iejeieva baa`c]o HI p ]j` E@ aieooekjo
]j` pk i]ejp]ej ]en bqah n]pek ]p opke_dekiapnu* sdeha lnkre`ejc o]peob]_pknu pknmqa naolkjoa
`qnejc n]le` _d]jcao ej pdnkppha lkoepekj, @kjpnkh kb pda S@Q ajceja eo ] _d]hhajcejc lnk^+
hai `qa pk pda opnkjc ejpan_kjja_pekjo ^apsaaj pda _]i ld]oejc ]j` ; + @ hkkl* ]j` oajokn
heiep]pekjo, @kjoamqajphu sa `aoecj ] iqhper]ne]^ha ]j` ] `a_ajpn]heva` _kjpnkhhan* ]j` ]j+
]huva dks pda iqhper]ne]^ha _kjpnkhhan ]_dearao ^appan lanbkni]j_a pd]j pda `a_ajpn]heva`
_kjpnkhhan, Qda eil]_p kb pda _kjpnkh ]n_depa_pqna &iqhper]ne]^ha ro, `a_ajpn]heva`' qlkj
pda `uj]ie_ naolkjoa kb pda S@Q ajceja eo ]j]huva` ej @d]lpan 3, Cej]hhu* ej @d]lpan 4
sa oqii]neva pda naoqhpo kb pdeo `eooanp]pekj ]j` `eo_qoo `ena_pekjo bkn bqpqna naoa]n_d,

-*1 >hgmkb[nmbhgl h_ mabl ?bll^kmZmbhg

Qda _kjpne^qpekjo kb pdeo `eooanp]pekj ]na 8

~ >j ateopejc jkjheja]n `uj]ie_]h ajceja ik`ah ^u @nkoohau ]j` @kkg X/4Z s]o ik`ebea`
pk ej_hq`a pda abba_po kb oa_kj`]nu pdnkpphao lh]_a` ^abkna pda ejp]ga lknpo kb pda
_uhej`ano kj pda lanbkni]j_a kb pda PF ajceja, Qda ik`ah* ^]oa` kj lduoe_]h ajceja
_d]n]_paneope_o* eo ] lksanbqh pkkh ej opq`uejc pda abba_po kb ejjkr]pera ]_pq]pekj pd] p
_]j ]bba_p pda ^na]pdejc lnk_aoo kb pda PF ajceja,

~ F`ajpebe_]pekj kb `ebbanajp _kjpnkh ]qpdknepu nacekjo bkn nacqh]pejc pda opa]`u+op]pa ]en
bhks ejpk pda _uhej`ano, Qdeo naoqhp* ]hpdkqcd sahh gjksj ej pda pdanik`uj]ie_ _ki+
iqjepu X15Z* d]o jkp ^aaj ]_gjksha`ca` ^u _kjpnkh ajcejaano, Lqn ]^ehepu pk ]bba_p
&kn jkp ]bba_p,' pda ]en bhks ejpk pda _uhej`ano eo ]j eilknp]jp _kjoe`an]pekj ej ajceja
_kjpnkh* ^a_]qoa pda ]en bhks ejpk pda _uhej`ano eo ] r]ne]^ha pd ] p ]bba_po pda kran]hh
ajceja lanbkni]j_a ej pda bkhhksejc i]jjan8 &e' `ner]^ehepu* ^u ]hpanejc pda ]en _d]nca*
&ee' bqah a_kjkiu* ^u _d]jcejc pda lqilejc hkooao `qnejc pda ejp]ga arajp* ]j` &eee'
aieooekjo* ^u _]qoejc ; + @ at_qnoekjo,

~ Aaner]pekj kb ] jas _kjpnkh+kneajpa` ajceja ik`ah pd] p nalnaoajpo ]j PF ajceja amqella`
sepd ] r]ne]^ha _]i peiejc ia_d]jeoi kran ] se`a n]jca kb klan]pejc _kj`epekjo,
Qda ik`ah ej_hq`ao pda ^na]pdejc lnk_aoo* pknmqa ]j` aieooekj cajan]pekj* ]j` oaj+
ok n-]_pq]pkn `uj]ie_o, ?]oa` qlkj atpajoera h]^kn]pknu ia]oqnaiajpo* ] ldajkiajk+
hkce_]h ajceja ik`ah opnq_pqna s]o ahq_e`]pa`, Tepd naola_p pk pda ^]oe_ ik`ah kb
X/4Z* pda S@Q ia_d]jeoi ]hpano pda i]oo ]en bhks ejpk pda _uhej`ano* pda oahb+BDO*
pda pknmqa naolkjoa* ]j` pda aieooekjo kb pda ajceja, Qda `arahkla` ik`ah nabha_po
]hh pdaoa ejjkr]pekjo, Fp d]o ^aaj r]he`]pa` sepd ajceja+`uj]ikiapan atlaneiajp]h
`] p] ]j` qoa` ej pda `aoecj ]j` `arahkliajp kb pda S@Q ajceja _kjpnkhhan,
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~ > necknkqo ]j]huoeo kb pda _kjoamqaj_ao kb pda iqhper]ne]^ha ranoqo `a_ajpn]heva` _kj+
pnkhhan ]n_depa_pqna kj pda `uj]ie_ naolkjoa kb pda S@Q ajceja, > iqhper]ne]^ha ]j`
] `a_ajpn]heva` _kjpnkhhan sana `aoecja`* ]j` ep s]o `aikjopn]pa` pd] p pda iqhper]ne+
]^ha _kjpnkhhan _]j i]j]ca pda lanbkni]j_a pn]`akbbo ^appan pd]j pda `a_ajpn]heva`
_kjpnkhhan, Jknakran* pda iqhper]ne]^ha _kjpnkhhan opnq_pqna s]o oeilhebea`* sepdkqp
`apneiajp]h _kjoamqaj_ao ej pda ouopai `uj]ie_ naolkjoa* lnkre`ejc ] l]n]`eci kb
dks ] _kjpnkh `aoecjan i]u _]nnu kqp dan-deo p]og ej hecdp kb pda namqenaiajp bkn ]
ik`qh]n _kjpnkhhan ]n_depa_pqna eilhaiajp]pekj,
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>C<KN@L .

@g`bg^ pbma M^\hg]Zkr Nakhmme^l*

.*- Dgmkh]n\mbhg*

> _d]hhajcejc _kjpnkh lnk^hai eo pk gaal pda ; + @ _hkoa pk opke_dekiapnu `qnejc n]le`
_d]jcao ej pda pdnk ppha lkoepekj, O]le` _d]jcao ej pda pdnkppha lkoepekj opnkjchu ejbhqaj_a pda
_uhej`an ]en _d]ncejc lnk_aoo* i etpqna bkni]pekj ]j` pn]joeajp lanbkni]j_a kb pda ajceja,
Qdaoa n]le` pdnk ppha ikraiajpo nabha_p pda `neranâo `ai]j` bkn _d]jcao ej pknmqa ]j` rade_ha

]__ahan]pekj,
> _kjpnkhhan eo `arahkla` ej pdeo _d]lpan pk gaal pda ; + @ _hkoa pk opke_dekiapnu ok pd] p

pda Qdnaa T]u @]p]huop &QT@' klan]pao sepd decd abbe_eaj_u* ]j` pk pn]_g pda `neranâo
pknmqa `ai]j` `qnejc n]le` _d]jcao ej pd nk ppha lkoepekj, Qda pknmqa oap lkejp pk ^a
]_deara` eo ] bqj_pekj kb pd nk ppha lkoepekj ]j` ajceja olaa`, Qdeo bqj_pekj* sdaj ar]hq+
]pa` bkn ]hh lkooe^ha pdnkppha lkoepekjo ]j` ajceja olaa`o* bknio ] jkjheja]n i]l9 sa sehh
_]hh pdeo pda Ü`ai]j` i]lá ,

Qda _kjpnkh kb pda ; + @ ]nkqj` opke_dekiapnu eo qoq]hhu ^]oa` kj nacqh]pejc pda bqah bhks
pk bkhhks pda ]en bhks _d]jcao eilkoa` ^u pda `neran, Qda ]ook_e]pa` baa`^]_g _kjpnkh ouopaio
`k jkp d]ra ajkqcd ^]j`se`pd pk ]__kiik`]pa b]op pn]joeajpo _]qoa` ^u pda pdnk ppha
ikraiajp `qa pk pda hkjc `ah]u ej pda ej`q_pekj+_kilnaooekj+_ki^qopekj+atd]qop _u_ha,
Qda ]``epekj kb ] baa`bkns]n` pani bkn pda bqah oap+lkejp `kao jkp _kilhapahu ]hhare]pa pdeo
lnk^hai, Aarahkliajpo ej pda ]na] kb `nera+^u+sena &A?T' pdnk ppha ouopaio X00* 6* 17* 3Z
ej`e_]pa pda jaa` kb ]j ]en _kjpnkh o_daia ej ]``epekj pk pda bqah _kjpnkh, Qdeo jaa` ikper]pao
pda bkhhksejc skng pd ] p ikrao ] opal ^aukj` pda A?T o_daia ^u `arahklejc ] fkejp ]en+bqah
i]j]caiajp ouopai sde_d ]hhkso bqhh _kjpnkh ]qpdknepu kb pda lnei]nu pdnk ppha lkoepekj pk
pda `neran,

Qda _kjpnkh o_daia lnaoajpa` dana eo ^]oa` kj pda ejpnk`q_pekj kb oa_kj`]nu pdnkpphao
^abkna pda ejp]ga lknpo kb pda _uhej`ano &Cec, 0,/', Qda jas _kjpnkh r]ne]^hao &4@' nacqh]pa
pda ]en bhks ejpk pda _uhej`ano, Qdaoa _kjpnkh r]ne]^hao ej _ki^ej]pekj sepd pda bqah ejfa_pkno
&@_' ]_deara hks ; + @ at_qnoekjo ]j` ckk` pn]_gejc kb pknmqa `ai]j` ^u ]`fqopejc pda ]en
bhks ]j` pda bqah bhks ejpk pda _uhej`ano, Qda _kjpnkh r]ne]^hao \[ oikkpd kqp n]le` _d]jcao
kb pda _d]ncejc lnk_aoo `qnejc pdnk ppha ikraiajpo ok pd] p pda bqah _kjpnkh l]pd eo ]^ha pk
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i]ejp]ej opke_dekiapnu,

Mnei]nu Qdnkppha
>_pq]p[Papfkj`]nu

&Qule_]h a]_d _uhej`an'

h]jQbkh̀
Oqjjan

+ Fjp]ga
S]hra

Btd]qop
S]hra

Cecqna 0,/8 P_dai]pe_ nalnaoajp]pekj kb 2+_uhej`an ajceja sepd oa_kj`]nu pdnkpphao,

Qda pknmqa ]j` ; + @ annkno qoa` ^u pda _kjpnkhhan ]na _]h_qh]pa` ^u ia]oqnejc pda
`ebbanaj_a ^apsaaj ]_pq]h ]j` `aoena` r]hqao, Ta ]ooqia `ena_p ia]oqnaiajp kb pda ]_deara`
pknmqa/9 sa ]hok qoa ] heja]n BDL oajokn bkn ; + @ ia]oqnaiajp,

.*. @g`bg^ Hh]^e*

Qdeo oa_pekj cerao ]j kranreas kb pda ik`ebe_]pekjo kb pda jkjheja]n i]pdai]pe_]h nal+
naoajp]pekj kb pda ajceja ik`ah `arahkla` ej X/4Z ]j` X01Z, Qdeo ik`ah eo ] _kjpejqkqo+peia
jkjheja]n* hks+bnamqaj_u0 ldajkiajkhkce_]h ik`ah sepd qjebkni lqhoa dkikcajakqo _d]nca*
]j` hqila` l]n]iapan ]llnktei]pekj kb ^na]pdejc ]j` nkp]pekj]h `uj]ie_o, Qda jkjheja]n
i]pdai]pe_]h nalnaoajp]pekj kb pda ajceja ik`ah sepd oa_kj`]nu pdnkpphao eo `anera`* ^]oa`
kj lduoe_]h ajceja _d]n]_paneope_o* ^u ik`qh]pejc pda i]oo ]en bhks ejpk pda _uhej`ano ^u ]
oeilha iqhpelhe_]pekj sepd ] oecj]h &4@', Qda oecj]h $4=% p]gao r]hqao bnki . &_hkoa`' pk /
&se`a klaj' ]j` nalnaoajpo pda abba_pera ]na] ej pda ejhap nqjjano, Fj pdeo ik`ah ]hh jkj+
heja]nepeao ]na nacnaooa` kran ajceja+`uj]ikiapan `]p], Qda _dke_a kb l]n]iapano ]c]ejop
sde_d pk nacnaoo pda `]p] eo ^]oa` qlkj lduoe_]h lnej_elhao atlh]eja` ej X15Z bkn PF ajcejao,
Cecqna 0,0 odkso pda ajceja ik`ah sepd oa_kj`]nu pdnkpphao,

<j]Yl`af_ hjg[]kk \qfYea[k
Qda i]jebkh` s]o ]j]huva` ]o ] oejcha _kjpnkh rkhqia sepd pda pdnk ppha lh]pa _kjpnkhhejc

/Ta ]na ]ooqiejc dana pd]p ] nahe]^ha ]j` ]__qn]pa pknmqa ia]oqnaiajp eo ]r]eh]^ha* oq_d ]o _kqh` ^a
k^p]eja` bnki ej+_uhej`an lnaooqna oajokn,

0Fj pdeo ik`ah i]oo bhks n]pa* i]jebkh` lnaooqna* ]j` pknmqa ]na nalnaoajpa` ^u pdaen ]ran]ca r]hqao kran
]j ajceja arajp,

_____ _ ,1__IV
( __ 4 v A_
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Okp]pekj]h
Auj]ie_o

`ah]u F
@uhej`anQdnkppha

Qknmqa Daj

Ç ]^eZr

a+1Q(p /
no)h

>-Catd

Cecqna 0,08 Bjceja ik`ah sepd oa_kj`]nu pdnkpphao,

i]oo ]en bhks ejpk pda i]jebkh`* ]j` pda ajceja _uhej`ano ej _ki^ej]pekj sepd pda oa_kj`]nu
pdnkpphao _kjpnkhhejc i]oo ]en bhks kqp kb pda i]jebkh`, ?]oa` kj pda ÜCehhejc ]j` Bilpuejc
Jk`ahoá `ao_ne^a` ej X15Z* i]jebkh` ]_po ]o ] lhajqi* sdana pda n]pa kb _d]jca kb pda
i]jebkh` lnaooqna $Kf% eo lnklknpekj]h pk pda i]oo ]en bhks n]pa ejpk pda i]jebkh` #PK$

iejqo pda lqilejc i]oo ]en bhks n]pa &i@e-e' ejpk pda _uhej`ano, Qda i]jebkh` `uj]ie_o ]na
`ao_ne^a` ^u pda bkhhksejc benop kn`an `ebbanajpe]h amq]pekj &oaa X4.Z' pd] p nah]pao pda n]pa kb
_d]jca kb pda i]jebkh` lnaooqna &Kf' pk pda bhks n]pao ejpk ]j` kqp kb pda i]jebkh` #PK

]j` e [qa * naola_perahu'

ÖMi ; : P#PK ) jaa[qa%( sdana : P 2
? ' @

AP
$.*-%

?]oa` kj pda jkiej]h i]jebkh` pailan]pqna &M '* pda i]jebkh` rkhqia &Ci'* ]j` pda ola_ebe_
c]o _kjop]jp ? ; 065 <pda _kjop]jp : P s]o _]h_qh]pa` pk ^a amq]h pk .,2/1 Qdeo
ik`ah eo ]j ajceja arajp ]ran]ca` nalnaoajp]pekj kb pda ejp]ga i]jebkh` behhejc `uj]ie_o,
Qda `uj]ie_ i]jebkh` lnaooqna k^p]eja` ^u pdeo ik`ah eo jkp pda ejop]jp]jakqo i]jebkh`
lnaooqna,

Qda i]oo ]en bhks n]pa ejpk pda i]jebkh` &e_' pdnkqcd pda lnei]nu pdnk ppha ^k`u eo
] bqj_pekj kb pdnk ppha ]jcha &.'* pda qlopna]i lnaooqna &M.'* sde_d sa ]ooqia pk ^a pda
]pikoldane_* e,a,* >, 8 / ^]n* ]j` pda `ksjopna]i lnaooqna* sde_d eo pda i]jebkh` lnaooqna
&Mi', Tdaj pda i]jebkh` lnaooqna eo haoo pd]j d]hb kb ]pikoldane_ lnaooqna* e,a,* >P ) > , 1

.,3* pda bhks ULK pdnkqcd pda pdnkppha ^k`u eo `ao_ne^a` ]o okje_ bhks ]j` `alaj`o kjhu kj
pda lnei]nu pdnkppha lkoepekj, Qda bqj_pekj `ao_ne^ejc PK ej pda psk bhks naceiao eo ceraj

LEE I I

A/F dela'
rsI

I brzr> : J
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ej X34Z ]j` X43Z ^u 8

e ; ^ $1%_sJe%
^s4% ; 0,60/ + .,.301/.) L,/L077.0 + L,LLL41.1

n * &0+0'GJe 7Jgd.

4s e% s ^[q+JeJg u J C eb Mi < b p - 0 ~

Qda _kjrajpekj]h ajceja lqilejc i]oo ]en bhks n]pa &i -' eo ] bqj_pekj kb i]jebkh` lnaooqna
&Mi' ]j` ajceja olaa` &H ' ]j` eo ceraj ej X/4Z ^u 8

et 8 +. ,144 ) .,..6757eSMQL+ .,.115H J W ' .,.../H .Je , &0,1'

Qda oa_kj`]nu pdnkpphao ]na naopne_pejc pda ]en bhks n]pa kqp kb pda i]jebkh` ]j` ejpk pda
_uhej`ano* ok pda i]oo ]en bhks n]pa ejpk pda _uhej`ano & a`[qa% eo ik`aha` ^u 8

e [qa 8 1[ ) a` ^ , &0,2'

Jjg[]kk \]dYqk
Qda `eo_napa j]pqna kb pda _ki^qopekj lnk_aoo _]qoao `ah]uo ej pda oecj]h l]pdo8 ^apsaaj
pda i]oo _d]nca bkni]pekj ]j` pda pknmqa cajan]pekj pdana ateopo ] `ah]u amq]h pk pda _ki+
lnaooekj opnkga `qn]pekj* ]j` ^apsaaj pda atd]qop i]jebkh` ]j` pda atd]qop c]o ktucaj
&BDL' oajokn pdana ateopo ] `ah]u sde_d amq]ho 1 peiao pda ejp]ga arajp `qn]pekj,

?p`Ymkl hjg[]kk \qfYea[k
Qda `uj]ie_o kb pda atd]qop i]jebkh` ]j` pda heja]n BDL oajokn ]na ik`aha` ^u ] benop
kn`an `ebbanajpe]h amq]pekj sepd peia _kjop]jp amq]h pk .,/3 oa_ ]j` .,0. oa_* naola_perahu,

@m]d hYl` \qfYea[k
Qda bqah lq``hejc `uj]ie_o ]na eilknp]jp ej ]__qn]pa pn]joeajp ; +@ _kjpnkh X6Z* X14Z* ]j`
X33Z', Fj cajan]h* ep eo `ebbe_qhp pk ]__qn]pahu ik`ah pda bqah lq``hejc `uj]ie_o X27Z ^a_]qoa
pda l]n]iapano kb pda ik`ah `alaj` opnkjchu kj pda bqah _d]n]_paneope_o ]j` pda pailan]pqna
kb pda ajceja `qnejc klan]pekj X60Z, Qda ik`ah bkn pda bqah lq``hejc `uj]ie_o eo ceraj ej

U-W [r

GDh$l%

G k sl%

sdana*

]j`

8 ) { G ^h$l% ' R G ^ a $l%

; &/ ) R % G ^ a $ l % ' { G b h$l%

G^ a 8 ejfa_pa` bqah bhks &Hc-oa_' *
G b h 5 bqah behi i]oo bhks &Hc-oa_' * W W
G b 8 _uhej`an lknp bqah i]oo bhks &Hc-oa_' *
R 5 bn]_pekj kb pda ejfa_pa` bqah sde_d eo `alkoepa` kj pda i]jebkh` ]o bqah behi,

Qda at]_p ik`ah kb pda bqah `uj]ie_o qoa` bkn pda ajceja sepd pda oa_kj`]nu pdnkpphao s]o

O(P- I

1
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I
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`arahkla` ej X/Z 8

R ; .,1 ) ; .,1 ) [ / . ; .,16*
Gk 8 &/zQuZ)e)/Gbm o`]j]

j 5 > j = , ,

1 ; /. 8 ]jcha ej `acnaao kb pda lnei]nu pdnkppha*
]j` N^ 8 .,/ oa_* naoqhpejc

$ . *2 %

Mna_eoa pn]joeajp ; +@ _kjpnkh `qnejc n]le` _d]jcao ej pda pdnk ppha lkoepekj ^u pda `neran
namqenao baa`bkns]n` _kilajo]pekj kb pda bqah _kii]j` oej_a pda ejdanajp `ah]u ej pda ; + @
baa`^]_g hkkl lnkde^epo n]le` _knna_pekjo pdnkqcd pda baa`^]_g bqah _kii]j`, Qda baa`+
bkns]n` bqah _kii]j` eo nacqh]pa` kj pda ^]oeo kb pda aopei]pa` _uhej`an ]en _d]nca, Qda
aopei]pa` _uhej`an ]en _d]nca eo _]h_qh]pa` ^]oa` kj pda i]oo ]en bhks ia]oqnaiajp ] p pda
i]oo ]en bhks oajokn &dkp sena ]jaikiapan lkoepekja` qlopna]i pda pdnk ppha ^k`u'* ]j`
ejpacn]pa` `qnejc pda ejp]ga arajp, Qda aopei]pa` _uhej`an ]en _d]nca eo `ere`a` ^u /2,42
&jkiej]h ; +@ % pk lnkre`a pda baa`bkns]n` bqah bhks _kii]j` qoa` ej pda ; + @ hkkl, Qda
`uj]ie_o kb pda ]en bhks iapan ]na ej_hq`a` ej pda ik`ah ^u ] benop kn`an h]c sepd ] peia
_kjop]jp amq]h pk .,/1 oa_,

Ngjim] _]f]jYlagf
Qda pknmqa cajan]pa` ^u ]j ajceja `alaj`o kj pda ecjepekj kb pda _uhej`an _d]nca* pda iet+
pqna bkni]pekj* ]j` ajceja ola_ebe_ lduoe_]h l]n]iapano, >j]hupe_]h _qnra beppejc pa_djemqao
pk `uj]ikiapan+ajceja atlaneiajp]h `] p] ]na ]llhea` ej X/4Z pk aopei]pa pda opa]`u+op]pa
^n]ga pknmqa cajan]pekj ceraj ^u8

Ckn oeilhe_epu ej pdeo opq`u* sa qoa` pda ]^kra amq]pekj sepd ol]ng ]`r]j_a amq]h pk 1.
`acnaao $Y ; 1.'* ]j` atd]qop c]o na_en_qh]pekj amq]h pk vank &e ] ; .',

LglYlagfYd \qfYea[k
; ranu oeilhebea` ik`ah kb pda nkp]pekj]h `uj]ie_o eo qoa` bkn pda ajceja sepd oa_kj`]nu

`ebbanaj_a ^apsaaj pda jap pknmqa cajan]pa` ^u pda ajceja &NZ ej Ki' ]j` pda hk]` pknmqa

NZ ; +/6/,1 ) 157,14iN) 0/,7/; +@ ) .,63; + @ . ) .,04:n + .,..06:n0
.,.055S + .,.../.5QS0) .,...265S] ) 0,33:ni] + .,.3]0i] ) .G [je ]

sdana*
e Y 8 i]oo ]en _d]nca &c-ejp]ga arajp' *
; +@ 8 ]en+pk+bqah n]pek *
Y 8 `acnaao kb ol]ng ]`r]j_a ^abkna pkl `a]` _ajpan *
QS 8 ajceja olaa` &n]`-oa_' * ]j`
e ] 8 atd]qop c]o na_en_qh]pekj &c-ejp]ga arajp',

&0,5'

pdnkpphao ik`ah, Qda nkp]pekj]h ikpekj kb pda ajceja _n]jgod]bp eo ceraj ej panio kb pda
ajceja ]j` pda rade_ha ikiajp kb ejanpe] &G ' * ]jcqh]n ]__ahan]pekj &p^ ej ff+ n ' * ]j` pda

)

=O .62.s+l
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kj pda od]bp &Q9 ej Ki',

P N 8 NZ ) N a 8 Dm9* &0,6'

Qda hk]` pknmqa ej pda od]bp eo _]h_qh]pa` ej X01Z qoejc atlaneiajp]h `]p], Fp _]j ^a nal+
naoajpa` ]o ] bqj_pekj kb pda `n]c `qa pk pda ajceja bne_pekj $[\]%( pda ]ank`uj]ie_ `n]c
&_*-r'* ]j` pda oaha_pa` ca]n n]pek &cn' 8

@W ; s[\] ) [\n_NS 0 *
[\̂ 8 .,.../3* `n]c `qa pk pda ajceja bne_pekj &HzY&h_0'*
=\n 8 .,../* ]ank`uj]ie_ `n]c ]j`
_j ; .,/75 &1n` ca]n',

&0,7'

Qda pk p]h ejanpe] eo ] _ki^ej]pekj kb pda ajceja ejanpe] &G a'* ]j` pda rade_ha ejanpe] nabha_pa`
pdnkqcd pda `nerapn]ej* ]j` eo ceraj ^u8

D 8 D] ' e n$jo_j%

D] 8 ajceja ejanpe]*
en 8 rade_ha i]oo

jo 8 sdaah n]`eqo
_j 8 ca]n n]pek

jY\

$. * -,%

Cnki rade_ha `]p] sa oaha_pa` D] ; .,/2 (*aÖ* iã 8 70. c_ * ]j` jo ; .,06 i,

.*/ Ihgebg^Zk =k^Zmabg` Kkh\^ll*

Qdeo oa_pekj _kj_ajpn]pao kj pda jkjheja]n `uj]ie_o kb pda ajceja ^na]pdejc lnk_aoo,
Qda opq`u kb pda ^na]pdejc lnk_aoo ^ad]rekn eo qoa` pk ejraopec]pa ]j` `apanieja pda kl+
an]pejc nacekjo sdana pda oa_kj`]nu pdnkpphao &.@' d]ra _kjpnkh ]qpdknepu ej nacqh]pejc pda
]en _d]nca ejpk pda _uhej`ano, Qda ]en _d]nca bkn aranu ejp]ga arajp eo ] bqj_pekj kb pda
i]oo ]en bhks n]pa ejpk pda _uhej`ano ]j` pda ajceja olaa`* ]j` ep eo `ena_phu nah]pa` pk pda
pknmqa lnk`q_a` pdnkqcdkqp pda lksan opnkga, @kjpnkh kran pda pn]joeajp ]j` pda opa]`u
op] pa r]hqa kb pda i]oo ]en bhks eo ja_aoo]nu pk iaap pda k^fa_perao kb ckk` pknmqa pn]_gejc
]j` i]ejp]ejejc pda ; + @ ]p opke_dekiapnu, Qda oecj]h ,=iqop ejbhqaj_a pda op]pe_ ]j` `u+
j]ie_ ^ad]rekn kb pda i]jebkh` lnaooqna* pda ]en bhks ejpk pda i]jebkh` pdnkqcd pda lnei]nu
pdnk ppha lkoepekj* ]j` pda ]en bhks ejpk pda _uhej`ano pdnkqcd pda oa_kj`]nu pdnkpphao,

Ckn pda ^]oe_ ik`ah &sepdkqp pda oa_kj`]nu pdnkpphao' pda opa]`u op]pa klan]pejc lkejp
k__qno ] p pda ejpanoa_pekj kb pda psk pn]fa_pkneao kb pda i]oo ]en bhks n]pao, Qdeo lkejp eo
pda jkiej]h lkejp odksj ej Cec, 0,1, Tepd pda ejpnk`q_pekj kb pda oa_kj`]nu pdnkpphao ep
eo lkooe^ha pk o_]ha pda ajceja lqilejc n]pa &iu' ^u `ebbanajp r]hqao `alaj`ejc qlkj pda
abba_pera ]na] kb pda l]oo]ca pd] p eo nacqh]pa` ^u klajejc ]j` _hkoejc pdaoa jas r]hrao

j`=qa Ö,=(iu $. *--%

(Nm.Sec
2
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2
I

2 N-- jwhere,

Nm
rL-

PETITIONER'S EXHIBIT 1002 
US PATENT NO. 6,557,540



/5

Cecqna 0,1 odkso pda jas pn]fa_pkneao kb pda ]en bhks n]pa ejpk pda _uhej`ano ]j` pda naoqhp+
ejc jas amqehe^ne] &oap lkejpo ej Cec, nabbec8ejpanoa_pekjo' bkn pda ^na]pdejc lnk_aoo, Ckn
oqbbe_eajphu h]nca 4=: /* pda opa]`u op]pa r]hqa kb pda i]oo ]en bhks ejpk pda _uhej`an e [qU eo
]`fqopa` ^u _]qoejc pda jas amqehe^neqi pk odebp bnki pda okje_ bhks naceia pk pda oq^okje_
nacekj, > _hkoan ejraopec]pekj kb pda psk naceiao ehhqopn]pao pdaen oecjebe_]j_a ej pda jas
_kjpnkh o_daia,

0.

/6

/4

/2

jkiej]h lkejx oap lkejp h+i*
/0

/.

6
oap lkejp 0 [ [ â

4

2

0

.
,/ .. ,2 ,4 ,5 *4 ,7 /

J]jebkh` M npJ qna &^]n'

Cecqna 0,18 Qn]fa_pkneao kb pda ]en bhks ejpk pda i]jebkh` #PK bkn 0 ; /.' ]j` pda ]en bhks kqp kb
pda i]jebkh` &j`[qa' bkn oaran]h r]hqao kb oa_kj`]nu pdnkpphao $4=%*

Tdaj pda bhks pdnkqcd pda lnei]nu pdnkppha ^k`u eo okje_ ]j` pdanabkna `kao jkp `alaj`
kj pda i]jebkh` lnaooqna* sa klan]pa ej pda bh]p nacekj kb a`_ ej Cec, 0,1, Pi]hh _d]jcao ej 1=
_]qoa jk _d]jca ej pda opa]`u op] pa r]hqa kb pda i]oo ]en bhks ej ]j` kqp kb pda i]jebkh`, Ckn
pdeo na]okj* sdaj pda ik`ah kb pda ^na]pdejc lnk_aoo eo heja]neva`* pda oa_kj`]nu pdnkpphao
d]ra vank _kjpnkh ]qpdknepu kj nacqh]pejc pda opa]`u op]pa i]oo ]en bhks ejpk pda _uhej`ano,
Qdeo _]j ^a odksj ^u pda bkhhksejc pn]joban bqj_pekj ^apsaaj pda _kjpnkh oecj]h > 4= ]j`
pda i]oo ]en bhks ejpk pda _uhej`an ;jaa[qa &oaa Cec, 0,2' 8

9 YYYY YYYY9 _ * $. *-.%
> ,= h ) cfa à* k ) ceca

Qda A@ c]ej kb pda ]^kra pn]joban bqj_pekj eo _ha]nhu vank, Qda qoq]h pa_djemqa kb ej_kn+
lkn]pejc ]j ejpacn]pkn pk nacqh]pa pda opa]`u op]pa i]oo ]en bhks ejpk pda _uhej`ano _]jjkp
^a qoa` dana* oej_a pda pn]joban bqj_pekj d]o ] vank ]p pda knecej pd ] p _]j_aho pda ejpacn]pkn
lkha, Fp eo ]hok ejopnq_pera pk oaa pdeo kj ] ^hk_g `e]cn]i harah, Cecqna 0,2 odkso pda heja]n

-1
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`uj]ie_o kb pda ^na]pdejc lnk_aoo bkn okje_ bhks ]bpan pda ejpnk`q_pekj kb pda oa_kj`]nu
pdnkppha , Kkpa pd ] p pda ejpacn]pkn hkkl* sde_d eo ]j ejpnejoe_ l]np kb pda i]jebkh` `uj]ie_o
ej okje_ bhks* nafa_po pda oecj]h 4= ej opa]`u op]pa, Qdqo* pda _kjpnkh oecj]h >4= _]jjkp
]`fqop pda ]en _d]nca ejpk pda _uhej`an ^u Üoikkpdejcá pda abba_p kb n]le` pdnk ppha _d]jcao,
@kjoamqajphu* pda _kjpnkh _kii]j` ><[ d]o vank _kjpnkh ]qpdknepu kj pda ; + @ ]j` pda
opa]`u op]pa r]hqa kb pda ajceja pknmqa,

@ u h e j ` a n

>M,~iNakhmme^

Cecqna 0,28 ?hk_g `e]cn]i kb pda heja]neva` ^na]pdejc lnk_aoo,

Fj pda _]oa sdana pda bhks eo oq^okje_* e,a,* Je+J , < .,3* pda ]en bhks ejpk pda i]jebkh`
`alaj`o kj pda lnei]nu pdnk ppha lkoepekj ]j` kj pda i]jebkh` lnaooqna9 pdqo* pda heja]n
ik`ah kb pda ajceja ^na]pdejc lnk_aoo eo `ebbanajp bnki pda ]^kra* ]j` pda ]llhe_]pekj kb
heja]n pa_djemqao oq_d ]o IND-IQO eo lkooe^ha, Qda ohkla kb pda bqj_pekj pd] p `ao_ne^ao e_
&oaa Cec, 0,1' ej`e_]pao pda _kjpnkh ]qpdknepu kb epo klan]pejc lkejp, Fp eo _ha]n jks pd ] p pda
_kjpnkh ]qpdknepu kb pda oa_kj`]nu pdnkpphao ]nkqj` pda oap+lkejp 0 ej Cec, 0,1 eo lnaban]^ha
pk pd ] p ]nkqj` pda oap+lkejp /, >nkqj` oap+lkejp 0* pda oa_kj`]nu pdnkpphao _]j ^a qoa` pk
Üoikkpdá pda ]^nqlp _d]jcao kb ]en bhks ^u nacqh]pejc pda ]en bhks n]pa ejpk pda _uhej`ano
]p ] ohksan n]pa,

Fj _kj_hqoekj* ] jkjheja]n baa`bkns]n` `aoecj kb pda <[ oap+lkejpo pd ] p ]hhkso klan]pekj
ej pda oq^okje_ bhks naceia* sdana pda oa_kj`]nu pdnkpphao d]ra i]tei]h _kjpnkh ]qpdknepu*
eo ja_aoo]nu, Qdeo i]l sehh lnkre`a pda opa]`u op]pa lkoepekj kb pda jas _kjpnkh r]ne]^hao,

.*0 A^^]_hkpZk] >hgmkhe ?^lb`g*

Qda j]pqn]h jkiej]h lkoepekj kb pda oa_kj`]nu pdnkpphao eo se`a klaj* e,a,* <[ 8 /,
Eksaran* na_]hh bnki Pa_pekj 0,1 pd] p qj`an pdaoa _kj`epekjo pda oa_kj`]nu pdnkpphao kbpaj
d]ra vank _kjpnkh ]qpdknepu ej ]`fqopejc pda opa]`u op]pa r]hqa kb pda i]oo ]en bhks ejpk
pda _uhej`ano, > okhqpekj pd] p qoao ] _kjpnkh oecj]h &<_'* sde_d _kjoeopo kb ] jkjheja]n
baa`bkns]n` pani &<@fs' lhqo ] baa`^]_g pani $<=bZ% eo lnklkoa`, Qda baa`bkns]n` `aoecj
ajoqnao i]tei]h _kjpnkh ]qpdknepu ]j` oikkpd ajceja klan]pekj,

Qda jkjheja]n baa`bkns]n` pani &1@fs' eo `aoecja` pk o]peobu pda bkhhksejc pdnaa _kj+
`epekjo8 &e' ep eo ] oikkpd ]j` jkj+`a_na]oejc bqj_pekj kb pda lnei]nu pd nk ppha lkoepekj
$<% ]j` pda ajceja olaa` &> '* e,a,* 1=̂o ; 4=To$4(H%6 &ee' pda ajceja odkqh` `aheran epo
i]teiqi lksan kqplqp sdaj klan]pa` ]p kn _hkoa pk se`a klaj pdnk ppha &TLQ'* ]j` &eee'
i]tei]h _kjpnkh ]qpdknepu odkqh` ^a ]r]eh]^ha sepdkqp o]_nebe_ejc _ki^qopekj op]^ehepu ]j`
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lanbkni]j_a, Qk ]_deara pdaoa k^fa_perao kran ] se`a n]jca kb ajceja klan]pejc _kj`epekjo
sa odkqh` _kjoe`an pda abba_po kb _ki^qopekj op]^ehepu* pdanik`uj]ie_ lanbkni]j_a ej`e_ao
]j` e`ha klan]pejc _kj`epekjo, Ckn at]ilha* ep eo qj_ha]n eb pda decdan i]jebkh` lnaooqna ]o+
ok_e]pa` sepd pda oa_kj`]nu pdnkpphao naoqhpo ej decdan rkhqiapne_ abbe_eaj_u, Mnaoajphu oq_d
]j atpaj`a` ]j]huoeo d]o jkp ^aaj _kilhapa`, ?]oa` kjhu kj ] _kjpnkh ]qpdknepu ]j]huoeo*
pda bkhhksejc i]l d]o ^aaj `arahkla` &oaa Cec, 0,3'8

% .,33 eb .{ : < 7 -.v
.,4223 Ö.,./04 ~1 2+/,1/03 ~ /.z2 ~4. 0,/653 ~ /.+3 ~ .1 eb /0{ : < : 0.{

=^ou # / + & [ e C ' 0 eb 0.{ 7 , 7 4.{
/ eb 4.{ 7 1 7 7.{

.
/0+4
D

. /. 0. 1. 2. 4. 4. 5. 6. ..
Mnei]nu Qdnkpph]

Cecqna 0,38 Pp]pe_ baa`bkns]n` jkjheja]n pani kb pda oa_kj`]nu pdnkpphao _kjpnkh oecj]h $3=%

Qda na]okjejc ^adej` pdeo i]l eo ^neabhu atlh]eja`, Cenop* qoq]h `nerejc _kj`epekjo ej
qn^]j ]na]o _knnaolkj` pk l]nphu klaj lnei]nu pdnkppha $4% ejpannqlpa` ^u n]le` namqaopo
bkn ]__ahan]pekj ]j` `a_ahan]pekj &sde_d ]na pda i]ej _]qoao kb ; + @ at_qnoekj', >p l]nphu
klaj pdnkppha * pda i]teiqi lksan kb pda ajceja eo jkp namqena` ]j` daj_a 1=bo : / eo
]__alp]^ha, Fj ]``epekj* 1=̂o d]o ^aaj ]`fqopa` pk ajoqna pd ] p pda ^na]pdejc lnk_aoo eo
klan]pejc ja]n oap+lkejp 0 ej Cec, 0,1, Tdaj pda lnei]nu pdnk ppha eo ] p kn ja]n TLQ* pda
oa_kj`]nu pdnkpphao iqop oikkpdhu klan]pa _hkoa pk pda se`a klaj lkoepekj pk ajoqna pd] p
i]teiqi ajceja kqplqp _]j ^a ]_deara`, Rj`an TLQ _kj`epekjo* Je+Jg z /, Qdanabkna*
pda oa_kj`]nu pdnkpphao ]na klan]pejc ej pda i]tei]h _kjpnkh ]qpdknepu nacekj* dksaran*
pdau d]ra bnaa`ki kb ikraiajp kjhu pks]n`o kja `ena_pekj, Qda oa_kj`]nu pdnkpphao _]j
na`q_a pda l]oo]ca kb pda ejhap nqjjano ]j` nacqh]pa pda pn]joeajp ]en bhks n] pa ejpk pda
_uhej`ano `qnejc ]__ahan]pekj pk _]qoa hksan ; + @ at_qnoekjo, Lj pda kpdan d]j`* jkp iq_d

.. ... ..... ....
.. .. .. ... . . .. .

.. . . . . ..
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_]j ^a `kja sdaj pda `neran _hkoao pda lnei]nu pdnkppha8 pda oa_kj`]nu pdnkpphao _]jjkp
klaj bqnpdan &. : <[ : /' pk Üoikkpdá pda ]^nqlp `a_na]oa kb pda ]en bhks ejpk pda i]jebkh`
^u lnkre`ejc ]``epekj]h ]en, Cej]hhu* sdaj pda lnei]nu pdnkppha eo ja]nhu _hkoa`* pdana eo ]
iejeiqi lkoepekj bkn pda oa_kj`]nu pdnkpphao ^ahks sde_d e`ha op]^ehepu eooqao d]ra pk ^a
]``naooa`,

Qda ]^kra i]l d]o ^aaj qoa` pk ejraopec]pa pda _kjpne^qpekj kb pda jas _kjpnkh ]_pq]pkn
pk `nera]^ehepu eilnkraiajp ]j` aieooekj na`q_pekj, Qdanik`uj]ie_ ar]hq]pekj eo jaa`a`
pk `apanieja pda ejpan]_pekj kb pda jas _kjpnkh r]ne]^hao sepd pda r]nekqo ajceja lanbkni]j_a
ej`e_ao, >j ejepe]h ]ooaooiajp kb pda ejbhqaj_a kb pda oqccaopa` baa`bkns]n` o_daia odkso
pd] p pda baa`bkns]n` pani eo ^ajabe_e]h pk pda i]jebkh` `uj]ie_o, Qda ajceja klan]pao ]p
J e + J g z .,7* e,a,* i]jebkh` ]hikop bqhhu _d]nca`* sde_d _]qoao _kjoe`an]^hu b]opan i]jebkh`
behhejc `uj]ie_o `qnejc l]np pdnkppha `nerejc, Qdeo _]j ^a oaaj ^u ar]hq]pejc pda peia
_kjop]jp kb pda ^na]pdejc `uj]ie_o ]p oaran]h klan]pejc lkejpo &oaa Cec, 0,1', >_dearejc b]op
mq]oe+opa]`u _kj`epekjo _hkoa pk ]pikoldane_ lnaooqna ej pda ejp]ga i]jebkh` _]j aheiej]pa
se`a r]ne]pekj ej pda peia _kjop]jp kb pda bqah lq``hejc `uj]ie_o, Qdeo iecdp na`q_a pda
qj_anp]ejpu ejdanajp ej pda bqah bhks pn]joeajp ^ad]rekn, > na`q_pekj kb pda lqilejc hkooao
eo ]hok atla_pa` `qa pk pda hks i]jebkh` r]_qqi* dksaran pda ]``epekj]h _kilhe_]pekj ej pda
ejp]ga ouopai kb pda ajceja iecdp `a_na]oa pda rkhqiapne_ abbe_eaj_u, Cqnpdan ejraopec]pekj
kb ]hh pda ]^kra eooqao sehh `apanieja pda abba_p kb pda jas _kjpnkh o_daia kj bqah a_kjkiu,
Ckn _kjpnkh lqnlkoao* qo]ca kb pda baa`bkns]n` pani odksj ej Cec, 0,3 i]gao heja]nev]pekj
bnqepbqh ]j` ]hhkso heja]n baa`^]_g `aoecj,

.*1 ?^fZg] HZi*

Fj pda ajceja sepd pda oa_kj`]nu pdnkpphao pda ejlqp eo pda lnei]nu pdnk ppha lkoepekj
&`neranâo _kii]j`', Fp eo ia]oqna` ^qp jkp _kjpnkhha`, Qda pknmqa oap+lkejp &Q`ao' eo
_]h_qh]pa` bnki pda lnei]nu pdnk ppha lkoepekj &.' ]j` pda ajceja olaa` &H ' ia]oqnaiajpo,
Qdeo namqenao ] `ai]j` i]l* oeieh]n pk pda kja qoa` ej A?T o_daiao X00Z* pk `apanieja
pda pknmqa oap+lkejp bkn ]ju pdnk ppha lkoepekj ]j` ajceja olaa`, Qdeo i]l eo ] jkjheja]n ]j`
sahh+`abeja` i]l* e,a,* pknmqa d]o ] qjemqa r]hqa bkn ola_ebe_ pdnk ppha lkoepekj ]j` ajceja
olaa`, Qk cajan]pa pdeo i]l sa nqj pda oeiqh]pekj ik`ah kb pda ajceja sepd pda oa_kj`]nu
pdnkpphao bkn `ebbanajp pdnkppha lkoepekjo ]j` ca]n n]peko* ]j` na_kn` pda _knnaolkj`ejc opa]`u+
op] pa pknmqa ]j` ajceja olaa` naolkjoa, Qda pknmqa bnki pda `ai]j` i]l sehh ^a qoa` ]o
pda `aoena` pknmqa sdaj pda pknmqa annkn eo _]h_qh]pa` pk ]`fqop pda _kjpnkh oecj]ho,
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.*2 A^^][Z\d >hgmkhe ?^lb`g*

Fj pda bkhhksejc Pa_pekjo sa _kil]na pda ; + @ _hkoa` hkkl naolkjoa kb pda ajceja sepd
pda oa_kj`]nu pdnkpphao &._+o_daia' sepd pda _kjrajpekj]h1 ; + @ _hkoa` hkkl naolkjoa $@[)
o_daia'* ]j` sepd pda ; + @ _hkoa` hkkl naolkjoa kb ]j ajceja amqella` sepd aha_pnkje_
pd nk ppha &A?T+o_daia', Qda _kil]neokj eo ^]oa` kj oeiqh]pekj naoqhpo qoejc pda jkjheja]n
`uj]ie_ ik`ah `ao_ne^a` ej Pa_pekj 0,0, Fj pdeo oa_pekj sa `aoecj pdnaa heja]n iqhper]ne]^ha
_kjpnkhhano bkn pda pdnaa `ebbanajp o_daiao,

Qda i]ej k^fa_pera kb pda pdnaa _kjpnkh `aoecjo eo pk iejeieva pda ; + @ at_qnoekj `qn+
ejc n]le` _d]jcao ej la`]h lkoepekj, Qdeo eo ]_deara` sepd ejpacn]h _kjpnkh* ^u ]qciajpejc
pda op]pao kb pda ouopai sepd pda ejpacn]pa` op]pa kb ; + @ annkn, > oa_kj`]nu k^fa_pera
bkn pda _hkoa` hkkl lanbkni]j_a kb pda ajceja sepd pda oa_kj`]nu pdnkpphao* ]j` pda ajceja
sepd pda aha_pnkje_ pdnkppha eo pk i]ejp]ej ckk` pknmqa naolkjoa* `qnejc pdaoa pn]joeajpo,
Dkk` pknmqa naolkjoa ]ikqjpo pk &e' i]ejp]ejejc oeieh]nepu kb pda n]pa kb pknmqa _d]jca
ej pda benop ld]oa kb pda ]__ahan]pekj+`a_ahan]pekj sepd pda _kjrajpekj]h ajceja pknmqa na+
olkjoa* &ee' ]rke`ejc pknmqa daoep]pekj `qnejc pda ]__ahan]pekj ld]oa* ]j` &eee' ]_dearejc
ej opa]`u+op]pa pda `aoena` pknmqa naolkjoa, Qdeo k^fa_pera eo ]__kilheoda` sepd pda ej+
pnk`q_pekj kb pda ejpacn]pa` op] pa kb pknmqa annkn ej pda _kjpnkh `aoecj kb pda ajceja sepd
pda oa_kj`]nu pdnkpphao &._+o_daia'* ]j` pda _kjpnkh `aoecj kb pda ajceja sepd pda aha_+
pnkje_ pd nk ppha &A?T+o_daia', Tepd pdeo k^fa_pera sa ajoqna pd ] p pda 1= ]j` pda A?T
o_daiao d]ra pknmqa naolkjoa oeieh]n pk pda _kjrajpekj]h ajceja, Qdeo eo ]j eilknp]jp
k^fa_pera ]j` _]jjkp ^a ecjkna`* oej_a pda psk o_daiao _]j Ü`a_kqlhaá pda `neran bnki pda
ajceja &l]npe_qh]nhu pda _uhej`ano', Qda _kjpnkhhan sehh pnu pk behpan pda n]le` _d]jcao ej
]en _d]nca &hksl]oo pda `eopqn^]j_a' pk iejeieva ; + @ at_qnoekjo _]qoejc ranu ohks ajceja
pknmqa naolkjoa, Qdqo* `aoecjejc pda psk o_daiao ^]oa` kj ; + @ nacqh]pekj kjhu* sehh _]qoa
qj]__alp]^ha `ner]^ehepu, Qda pdnaa o_daiao _]j ^a oqii]neva` ]o 8

-[ +o_d ai a 8 Aqnejc ]__ahan]pekj-`a_ahan]pekj* pda `neran _d]jcao pda lnei]nu pd nk p+
pha lkoepekj $3%( ]j` bqah _kii]j` eo qoa` pk iejeieva ; + @ at_qnoekjo _]qoa` ^u pda
n]le` _d]jcao ej pda pdnkppha lkoepekj, Qda bqah nacqh]pekj eo ^]oa` kj ; + @ * pknmqa*
]j` pdnk ppha lkoepekj ia]oqnaiajpo, Qda ; +@ eo ia]oqna` qoejc ] heja]n BDL oajokn,
Qdaoa ia]oqnaiajpo eilnkra pda _kjrajpekj]h bqah nacqh]pekj* sde_d eo ] MF baa`^]_g
_kjpnkhhan ^]oa` kj pda ; + @ ia]oqnaiajp* ]j` ] baa`bkns]n` _kilajo]pkn ^]oa` kj
pda i]oo ]en bhks &J>C' kn i]jebkh` lnaooqna &J>M' ia]oqnaiajp,

._+o_dai a 8 >o ]^kra* pda `neran _kjpnkho pda lnei]nu pdnk ppha lkoepekj &4'* ]j` pda
_kjpnkhhan nacqh]pao oa_kj`]nu pdnkppha lkoepekj &K_' ]j` bqah _kii]j` $@[% pk ieje+

1Qdeo o_daia eo _]hha` _kjrajpekj]h ^a_]qoa sa qoa kjhu pda bqah _kii]j` pk _kjpnkh 3 )7 ]p opke_dekiapnu
`qnejc n]le` _d]jcao ej pdnkppha lkoepekj, Fj pda kpdan psk o_daiao & Üjkj+_kjrajpekj]há ' sa _kkn`ej]pa bqah
]j` ]en bhks ejpk pda _uhej`ano pk i]ejp]ej opke_dekiapnu, >hpdkqcd sa _]hh pda - %_+o_daia ]o _kjrajpekj]h
3 )7 _kjpnkh* jaepdan pda _kjpnkh opn]pacu jkn pda ia]oqnaiajpo qoa` ]na _kjrajpekj]h,
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ieva ; + @ at_qnoekjo ]j` i]ejp]ej ckk` pknmqa naolkjoa, Fj pdeo o_daia sa qoa pda
o]ia ia]oqnaiajpo ]o ]^kra* e,a,* ; + @ * pknmqa* ]j` pdnkppha lkoepekj ia]oqnaiajpo,

A ?T +o_dai a 8 Fj pdeo o_daia* pda `neran _kjpnkho pda la`]h lkoepekj* ]j` pda
_kjpnkhhan nacqh]pao pda pdnk ppha lkoepekj &4a'* ]j` pda bqah _kii]j` &@[% pk lna_eoahu
_kjpnkh ; + @ ]j` pn]_g pda pknmqa `ai]j` &5`ao', Qda ia]oqnaiajpo qoa` ej pdeo
o_daia ]na e`ajpe_]h pk pda kjao qoa` ej pda lnarekqo o_daiao,

Qda _kjpnkh opnq_pqna kb pda pdnaa `ebbanajp o_daiao eo o_dai]pe_]hu odksj ej Cec, 0,4,

K @Aai]j`*
J]l

Aai]j`
J]l

JFJL
@kjpnkhhan

J FJL
@kjpnkhhanJFJL

@kjpnkhhan

@kjrajpekj]h
Bjceja

Bjceja
sepd

eha_pnkje_ Qdnkppha

Bjceja
sepd

Pa_kj`]nu Qdnkpphao

C_+o_daia ._+o_daia A?T+o_daia

Cecqna 0,48 P_dai]pe_ nalnaoajp]pekj kb pda pdnaa _kjpnkh o_daiao,

Qda iqhper]ne]^ha _kjpnkh h]s qoa` bkn ]hh pda pdnaa `aoecjo eo ^]oa` ej IND `aoecj
iapdk`khkcu, Ok^qopjaoo kb pda pdnaa _kjpnkh `aoecjo pk ]_pq]pkn qj_anp]ejpu eo ]j eilkn+
p]j p eooqa kb pda ba]oe^ehepu kb pda `ebbanajp _kjpnkh _kjbecqn]pekjo, Qda ajceja ik`ah qoa` ej
pda `aoecj kb pda iqhper]ne]^ha _kjpnkhhan `kao jkp ej_hq`a jaepdan 4=]_pq]pkn `uj]ie_o jkn
aha_pnkje_ pdnk ppha ]_pq]pkn `uj]ie_o, Cqnpdanikna* pdana eo ] cna]p harah kb qj_anp]ejpu ej
pda bqah lq``hejc `uj]ie_o, Ckn pdeo na]okj* sa ]`fqop pda k^oanran c]ej ej ]hh pdnaa `aoecjo
ok pd ] p pda IND _kjpnkhhan _]j ]ouilpkpe_]hhu ]llnk]_d pda nk^qopjaoo lnklanpeao kb pda
INO `aoecj,

Qda klan]pejc lkejp ]^kqp sde_d sa _dkkoa pk heja]neva pda ajceja ik`ah heao ej pda
]__ahan]pekj _qnra kb pda ajceja ]j` pden` ca]n s]o qoa` ej pda lksanpn]ej nkp]pekj]h `u+
j]ie_o, Qda jkiej]h lnei]nu pdnk ppha lkoepekj qoa` s]o 1 ; 0.{* ]j` pda jkiej]h oap+lkejp
bkn pda oa_kj`]nu pdnkpphao s]o 4/# klaj* naoqhpejc ej i]jebkh` lnaooqna Je ; .,74 ^]n,
Qda ]en bhks ejpk pda _uhej`ano s]o /3,2 c-oa_ ]p 1... OMJ lnk`q_ejc 1/,3 Ki kb pknmqa,
Qda o]ia ]ikqjp kb pknmqa eo lnk`q_a` ^u pda _kjrajpekj]h ajceja ]p ] lnei]nu pdnk ppha
lkoepekj kb 4 8 //,6{* sepd ] i]jebkh` lnaooqna kb .,3/ ^]n, Kkpa pd ] p pdeo klan]pejc lkejp
b]hho ejpk pda hks _kjpnkh ]qpdknepu nacekj atlh]eja` ej Pa_pekj 0,1,

o TdcsTdes

N

Tb Tb

0 b Fc AIFexh
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.*2*- A^^][Z\d >hgmkhe ?^lb`g nlbg` M^\hg]Zkr Nakhmme^l*

Qda ajceja ik`ah sepd pda oa_kj`]nu pdnkpphao eo heja]neva` ]p pdnk ppha lkoepekj amq]h
pk 0. `acnaao* oa_kj`]nu pdnkpphao amq]h pk 4/# klaj* ajceja olaa` amq]h ] p 1... nli,
Qda op]pa r]ne]^hao kb pda heja]neva` ik`ah ]na i]jebkh` lnaooqna* ; + @ ]p pda BDL oajokn*
i]oo ]en bhks* ]jcqh]n rahk_epu* bqah lq``ha* ]j` op]pao ]ook_e]pa` sepd oa_kj` kn`an M]`a
]llnktei]pekj kb pda `ah]uo ej pda lnk_aooao ]j` oecj]ho, Qda op] pa ol]_a nalnaoajp]pekj kb
pda heja]neva` ik`ah kb pda ajceja sepd pda oa_kj`]nu pdnkpphao eo ceraj ^u 8

t&p' ; ;p$ l% ) <m$l % ) <Njsl%

q $ l % 8 =p$ l%

]j`

; 8

sdana m ;

]j` q 8

j ; 4 &lnei]nu pdnk ppha'*
1=&oa_, pdnkpphao'
@[ &bqah _kii]j`'

NZ &pknmqa ia]o,'
; +@ ]p` &ia]o, ]p pda BDL oajokn'
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Aqnejc _d]jcao ej pd nk ppha lkoepekj* ep eo eilknp]jp pk i]ejp]ej ; + @ ]p opke_dekiapnu ]j`
i]ejp]ej vank pn]_gejc annkn ej pda pknmqa naolkjoa, Qdeo eo ]__kilheoda` ^u ]qciajpejc
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pda op]pa ra_pkn sepd pda ejpacn]h kb pda annkn ej pda ; + @ naolkjoa &:-0 ; ; +@ kl,a[ ) ; +@ ]p` '*
]j` pda ejpacn]h kb pda annkn ej pda pknmqa naolkjoa &:fe ; NU(a[k |NZe%#*

7 8 q)
NZ\[k

; +@ /lga[

Ta ]qciajp pda ejlqp ]j` op]pa ra_pkn ]o bkhhkso 8

I e+
b ; NZ\lk * ]j` p ;

R

; ^@ klga[X
,7,

&0,/1'

&0,/2'

Qda naoqhpejc ]qciajpa` ouopai eo 8

R ; . R % < # < j . à
Ö ) m '

, 7 , = . * 7 , . .
k( &0,/3'

; 4 U

Qda _kjpnkhhan baa`^]_g c]ej

m ; ) E p 8 X+> %f +> %0Z

eo bkqj` ^u okhrejc pda INO lnk^hai, Qda saecdpejc i]pne_ao L pp ]j` L mm ej pda ieje+
iev]pekj kb pda _kop bqj_pekj

jgg
D 8 &p #L ppp ) m#Lmfm% \l

Dg

sana pqja` ok pd]p pda _hkoa` hkkl k^fa_perao &`abeja` ej Pa_pekj 0,4' ]na o]peobea`, Qda
naoqhpejc >%e ]j` >%0 baa`^]_g c]ejo ]na 8

( + _,c
F.+/
*,,,0 ,*,0-- ,*,,2, ,*,-12 ), *,-3/ ,*,,,, ,*,,,, ,*,,,, ,*,,,0 ,*,-5, ), *,/1.
,,,, ,*,,./ ), *,-.. ), *,.03 -*4-54 ), *,,,0 ),*,,,- ), *,,,- ), *,,-0 ), *,4-, .*1533

E.8 ,*,,55 ,*,01,
,*,,-0 ), */-/,

$.*-2%

Ckn pda _kilhapa IND-IQO _kjpnkhhan `aoecj sa jaa` pk aopei]pa pda op]pao &t' qoejc ]j
H]hi]j behpan, Qda na]h ouiiapne_ lkoepera oaie+`abejepa i]pnet nalnaoajpejc pda ejpajoepeao
kb pda op]pa jkeoao Kpp( ]j` pda na]h ouiiapne_ lkoepera `abejepa i]pnet nalnaoajpejc pda
ejpajoepeao kb pda ia]oqnaiajp jkeoao Kqq sana ]ooqia` `e]ckj]h, Ikkl pn]joban na_kranu
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ej pda ejlqp s]o ailhkua` ]j` pda naoqhpejc k^oanran c]ej eo ceraj ^u 8

; ;

.,0360 +.,473/

.,.../ +.,.../
+.,.../ .,...1
+.,2/.6 .,1102
.,../4 .,....
+4,1164 .,04/3
+34,2712 57,4517
4,2574 +/6,0305
+.,37/4 /,0567
+.,.100 .,2346
.,../6 +.,.../

$0*/5%

Qda _ki^eja` k^oanran ]j` _kjpnkhhan op]pa+ol]_a nalnaoajp]pekj eo `ao_ne^a` ^u pda bkhhks+
ejc amq]pekjo8

p ] 8 ; p ] ' <m ' <NNU ) Fsq ) qa'

ua ; = p ]

m ; |C a U p ] ÖE .i &0,/6'

T 2 [ ' * sdana p ] eo pda aopei]pa` op]pa*

]j` bej]hhu*

\
\l

; ) F = ) < E p ) < E .
. .

p ] F < j . â
) [ '

( T ( C /k

m ) + - e ) <#.W &0,/7'

.*2*. An^e A^^][Z\d >hgmkhe ?^lb`g*

Qda _kjpnkh opnq_pqna kb pda _kjrajpekj]h bqah _kjpnkh _kjbecqn]pekj eo odksj ej Pa_pekj
0,4, Ta qoa` pda ajceja ik`ah `ao_ne^a` ej Pa_pekj 0,0 sepdkqp pda oa_kj`]nu pdnkpphao,
Qda ik`ah eo heja]neva` ]p pdnk ppha lkoepekj amq]h pk //,6 `acnaao* ]j` ajceja olaa` amq]h
]p 1... nli, Qda op]pa ol]_a nalnaoajp]pekj kb pda heja]neva` ik`ah eo ceraj ^u8

p$l% ; ;p$l % ) <m$ l% ) <Nj$l%

q$l% 8 [p$l%

sdana m 8@=&bqah _kii]j`'* n ; 1 &lnei]nu pdnkppha' * ]j`

q |;^@]j` &ia]o, ]p pda BDL oajokn'*
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+.,.57 /17,563 . . . +/,./1 . . . .
.,./51 +/.. 04,630 . . . . . . .
+.,.06. . +/.,7.6 . . . . . . .

. . . +4,45 . 0 . . . .
+.,.../ . +.,../7 . +5,470 . . . . .

. . .,.02 . +/,3652 +.,../ . . +0,31 .
., ., ., ., ., ., /.., 7.., ., .,
. . . +000,0 . . +11,1 +011,1 . .
., ., ., ., ., ., ., 0, +3 , .,
. . . . 1,62 . . . . +/ .

k 9 U ,

. .,....

. .,....

. .,65/.

. .,....

. .,..4.
< !U \6032,1 .,....

. .,....

. .,....

. .,....
0 .,....

. . . . . . . 0,3... kZ,

Qda _kjpnkh k^fa_pera ej pda _kjrajpekj]h ajceja $ ; + @ _kjpnkh eo ^]oa` kj nacqh]pejc pda
bqah bhks' eo pk i]ejp]ej ; + @ ]p opke_dekiapnu `qnejc _d]jcao ej la`]h lkoepekj, Ckn pdeo
na]okj* sa qoa` ejpacn]h _kjpnkh* ]j` pda ]qciajpa` pda ejlqp ]j` op]pa ra_pkn ]na ceraj
^u 8

j 8
I

; +@ k l g a [ *
* ]j` p 8 $. *.,%

Qda naoqhpejc ]qciajpa` ouopai eo 8

R ; . R å< # # < j .8 ' m )
* . * [ . * K * . . + / *� Y

R ; R < 4 U

Nk $. *.-%

Ta oap pda INO lnk^hai ]j` ]`fqopa` pda L pp ]j` L mm kb pda _kop bqj_pekj pk iejeieva
pda ; + @ at_qnoekjo, Qda naoqhpejc _kjpnkhhan baa`^]_g c]ejo ]na ceraj ^u 8

>%e ; Xk , +. ,.05 +.,.13 /,655 +.,...4 .,../4 .,..23 +.,/73 . ,4,hZ

b_0 ; +.,7265 , &0,00'

Ta ]ooqia` pd ] p pknmqa ia]oqnaiajpo ]na ]r]eh]^ha pk ^appan aopei]pa pda op]pao, Fj pda
k^oanran `aoecj sa ]__kqjpa` bkn pda bqah lq``hejc `uj]ie_o ^u ]`fqopejc pda H]hi]j behpan
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c]ej qoejc hkkl pn]joban na_kranu ej pda ejlqp, Qda naoqhpejc k^oanran c]ej eo 8

F )

.,1.6. +.,661/

.,.../ .,...2
+.,.../ .,..00
+.,3515 .,14.0
.,..37 .,....

+0.,/4/. .,.272
2,5003 +/0,0117
+.,.375 /,215/
.,../7 .,3/./
.,..44 .,....

$0*01%

Qda _ki^eja` k^oanran ]j` _kjpnkhhan op]pa+ol]_a nalnaoajp]pekj eo `ao_ne^a` ^u pda bkhhks+
ejc amq]pekjo8

p ] 8 ; p ] ' <m ' <jja ) F$q ) qa'

NZ
[ 9 Ö =Rh

; b @]p`

m u |E U R ] | c.i

i ; ; @]p` ) ^ a ) X.*/Z ~q Ön0 sdana p ] eo pda aopei]pa` op]pa*

&0,02'

]j` bej]hhu*
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F
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m 8 ) E a +>80Z

.*2*/ A^^][Z\d >hgmkhe ?^lb`g nlbg` @ e^\mkhgb\ Nakhmme^ *

&0,03'

Fj ]j ajceja amqela` sepd ] aha_pnkje_ pdnkppha * pda `neran _kjpnkho pda ]__ahan]pkn la`]h
lkoepekj* ^qp pda ]_pq]h pd nk ppha lkoepekj pd] p nacqh]pao pda ]en bhks ejpk pda i]jebkh` eo
aha_pnkje_]hhu _kjpnkhha`, Qda ajceja ik`ah `ao_ne^a` ej Pa_pekj 0,0 eo ik`ebea` pk ej_hq`a
pda jas _kjpnkh _kii]j`* ]j` heja]neva` ]p pdnkppha lkoepekj amq]h pk //,6 `acnaao* ajceja
olaa` amq]h ]p 1... nli, Qda op] pa ol]_a nalnaoajp]pekj kb pda heja]neva` ik`ah eo ceraj
^u 8

a $ l % 8 ;psl% ) <m$l%

q$l% 8 =p$l% &0,04'

sdana m 8
<] &aha_pn, pd n, _kii]j`'

@[ &bqah _kii]j`' *[ 2
NZ &pknmqa ia]oqnaiajp'

; b @]p` &ia]o, ] p pda BDL oajokn'
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e = 8
0-,*42
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.*1

,*,./
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@d]jcao ej pda ]__ahan]pkn la`]h lkoepekj eilkoa` ^u pda `neran nalnaoajp _d]jcao ej pda
`ai]j`a` pknmqa, Fj pda _]oa kb aha_pnkje_]hhu pdnkppha` ajceja* pda `neran eo `eo_kjja_pa`
bnki pda ajceja* ]j` `kao jkp _]qoa Ü`eopqn^]j_aoá ej pda ; + @ hkkl, Eksaran* sa d]ra pk
i]ejp]ej ckk` ajceja pknmqa naolkjoa pk o]peobu `ner]^ehepu namqenaiajpo, Qdeo eo ]__ki+
lheoda` ^u ]qciajpejc pda op]pao sepd pda ejpacn]h kb pda annkn ej pda pknmqa naolkjoa, Fj
pdeo _kjpnkh o_daia* ; + @ _kjpnkh eo heiepa` kjhu ^u oajokn-]_pq]pkn heiep]pekjo ]j` qj_an+
p]ejpeao ej pda ik`ahejc, Qda ejpacn]pa` op]pao* pda ejlqp ra_pkn* ]j` pda ]qciajpa` op]pa
ra_pkn ]na ceraj ^u8

å [` a o * n ; N Z\Å * ]j` p 9
R

*; +@ o pk e_ , ; +@ klga[

Qda naoqhpejc ]qciajpa` ouopai eo 8

p

K
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K
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&0,06'

Qda _kjpnkh `aoecj bkhhksa` eo oeieh]n pk pda a]nhean `aoecj ej Pa_pekj 0,4,/, Qda _kjpnkhhan
baa`^]_g c]ejo ]na ceraj ^u 8
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]j` pda k^oanran c]ej U eo ceraj ^u

.,.... .,...2
+.,.../ .,..0.
+.,2.72 .,1241
.,../4 .,....
+4,117. .,1.73
5,17/0 +//,2//6

+.,366. /,1013
+.,.1.. .,25/4
.,0175 +.,62.6
.,../6 +.,.../

$ . */ , %

Qda _ki^eja` k^oanran ]j` _kjpnkhhan op]pa+ol]_a nalnaoajp]pekj eo ceraj ^u 8

p ] 8 ; p ] ' <m ' F$q ) qa'

P] | = p ]

m 8 |E U p ] ÖE .i &0,1/'

1M 2 [ ' sdana p ] eo pda aopei]pa` op]pa*

]j` bej]hhu*
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m 8 +> %e ) C a .U
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7
&0,10'

.*3 MbfneZmbhg @qZfie^*

Qda lqnlkoa kb pdeo at]ilha eo pk ehhqopn]pa okia kb pda lnklanpeao kb pda _hkoa` hkkl
ouopai qoejc pda oa_kj`]nu pdnkpphao* ]j` _kil]na pdai sepd pda _kjrajpekj]h bqah _kjpnkh
o_daia* ]j` pda aha_pnkje_ pd nk ppha _kjpnkh o_daia, Cecqna 0,5 eo ] oeiqh]pekj kb pda jkiej]h
naolkjoa kb pda ._+o_daia ]j` pda C_+o_daia bkn ] /.# opal _d]jca ej lnei]nu pdnk ppha
lkoepekj* sde_d _knnaolkj`o pk /4# opal _d]jca ej pknmqa `ai]j`, Qda [+o_daia d]o
Ç.,/2# ; + @ at_qnoekj ]j` aooajpe]hhu vank ; + @ ]j` pknmqa annkn ]bpan 3. ejp]ga arajpo,
> `uj]ie_ ik`ah kb pda _]p]hupe_ _kjranpan eo jaa`a` pk ar]hq]pa pda abba_po kb pdaoa ; + @
at_qnoekjo pk p]ehlela aieooekjo, Qda `uj]ie_ _]p]hupe_ _kjranpan naolkjoa `alaj`o kj pda
]ilhepq`a ]j` pda bnamqaj_u kb pda ; + @ at_qnoekjo* ]j` ] _kjpnkh kneajpa` ik`ah kb pdeo
^ad]rekn eo jkp ]r]eh]^ha, Qda ejpacn]pa` annkn kb ; + @ `qnejc ] n]le` pdnk ppha ikraiajp _]j
^a qoa`* dksaran* ]o ] ia]oqnaiajp kb ajceja aieooekjo `qnejc pd ] p lanek`, Qda ejpacn]pa`
annkn kb ; + @ bkn pda C_+o_daia eo .,.2.0 ]j` bkn pda ._+o_daia eo .,..3/* sde_d ej`e_]pao ]
lkooe^ha na`q_pekj kb ajceja aieooekjo, >hok* pda ajceja na]_dao pda ola_ebea` pknmqa b]opan
pd]j ej pda C_+o_daia* eilnkrejc `ner]^ehepu oecjebe_]jphu, Kkpa pd ] p pda _kjrajpekj]h bqah
lqhoase`pd `qn]pekj _kjpnkh `kao jkp ]bba_p pda pknmqa lanbkni]j_a kb pda ajceja,
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Kkiej]h Manbkni]j_a

?_+o_daia
C_+o_d`ia

/2,44

/2,43

/2,42

/2,4

/2,37

/2,36 .
Pa_kj`o

Cecqna 0,58 Peiqh]pekj kb pda ._+o_daia ]j` C_+o_daia,

Qda oeiqh]pekj ej Cec, 0,6 `aikjopn]pao pda pknmqa pn]_gejc lanbkni]j_a kb pda lnklkoa`
o_daia ej _kil]neokj sepd pda A?T+o_daia, Qda aieooekjo lanbkni]j_a eo amqer]hajp ej
pda psk ouopaio, ?kpd naolkjoao ]na sahh sepdej pda decd+abbe_eaj_u sej`ks kb pda _]p]huop*
pdkqcd pda ]^oaj_a kb pda ha]j olega ej pda ; + @ ej pel+ej _kj`epekjo ej pda A?T+o_daia
eo eiia`e]pahu jkpe_a]^ha, Fj A?T pdnkppha ouopaio pda ajceja eo `a_kqlha` bnki pda
`eopqn^]j_ao _]qoa` ^u pda n]le` pdnkppha ikraiajpo sde_d ]na eilkoa` ^u pda `neran,
Qda _hkoa` hkkl ouopai d]o pda ba]pqna kb eokh]pejc pda decd ^]j`se`pd pknmqa `ai]j`o ^u
^na]gejc pda hejg]ca ^apsaaj pda `neran ]j` pda lnei]nu pdnkpphao* b]_ehep]pejc oikkpd ; + @
_kjpnkh `qnejc pn]joeajp ajceja klan]pekj, Qk ]_deara pda o]ia ckk` ; + @ naoqhpo sa sehh
jaa` pk bkni ] oikkpdan pknmqa naolkjoa ej pda ajceja,

Qda lanbkni]j_a kb pda ._+o_daia s]o ]hok paopa` qj`an qj_anp]ejpu ej pda bqah lq``hejc
`uj]ie_o `qa pk epo eilknp]j_a ej ]__qn]pa pn]joeajp ; + @ _kjpnkh, Cecqna 0,7 odkso pda
pknmqa ]j` ; + @ naolkjoa kb pda ]^kra _kjpnkh o_daiao qoejc ] peia _kjop]jp kb .,0 oa_ ej
pda lq``hejc `uj]ie_o &oaa Pa_pekj 0,0', Qda oeiqh]pekj naoqhpo odks ] heiepa` lanbkni]j_a
`acn]`]pekj kb pda _hkoa` hkklo* dksaran pda [+o_daia i]ejp]ejo pda eilnkraiajp kb pda
pknmqa naolkjoa ^appan pd]j pda kpdan psk iapdk`o, Ta d]ra pda o]ia _kil]n]pera naoqhpo
^apsaaj pda C_+o_daia ]j` pda ._+o_daia8 ejpacn]pa` ; + @ annkn ej C_+o_daia eo .,.325*
]j` ej ._+o_daia eo .,..62, Qda ; + @ naolkjoa kb pda A?T+o_daia ohecdphu `acn]`ao ]j`
pda ; + @ ejpacn]pa` annkn eo .,..63, Qdanabkna* pda [+o_daia i]ejp]ejo aieooekjo naoqhpo
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_kil]n]^ha pk pda A?T+o_daia,

Kkiej]h Oaolkjoa
6 ) ) ) ) ) ) ) ) 4 _+o_daia
å
9 ,,,,,,,,, A?T +o_daia

+ V b
8 É* ~

F++++++++++++++++++++++

+

*
å

/2,46

/2,45

/2,44

"/2,43

/2,4/

/2,4

/2,37 . -, 0.3 /3 03 1. 13 2.
Pa_kj`o

Cecqna 0,68 @hkoa` hkkl naolkjoa kb pda &=_+o_daia ]j` A?T+o_daia bkn ] omq]na s]ra ej pda
`ai]j`a` pknmqa,

Oaolkjoa qj`an Rj_anp]ejpu

@ hk oa` Ifkkl sepfd. _
åå@bkoa`%hfkkl%Te[d+%A?Tp,,,,,
@kjrajpekj]h @hkoa` I_fkl

1.
/2,44

/2,44

"/2,42

$4/2,40

/2,4

/2,36 . / 0 1 2 3  7 -,5 !
Pa_kj`o

Cecqna 0,78 @hkoa` hkkl lanbkni]j_a qj`an qj_anp]ejpu ej pda bqah lq``hejc `uj]ie_o,
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Fj pdeo _d]lpan* sa ejraopec]pa` ] _kjpnkh o_daia bkn pn]joeajp ; + @ ]j` pknmqa _kjpnkh
`qnejc n]le` _d]jcao ej pda pdnkppha lkoepekj, Qda ]en ]j` bqah i]j]caiajp o_daia ^]oa`
kj pda oa_kj`]nu pdnkpphao oaaio lnkieoejc ej ajd]j_ejc pda ajceja lanbkni]j_a, Qdeo
skng eo ranu eilknp]jp ej qj`anop]j`ejc pda ^na]pdejc lnk_aoo `uj]ie_o ]j` epo jkjheja]n
^ad]rekn, Qda `arahkla` _kjpnkh o_daia ]``naooao pda lnej_elhao kb _kjpnkhhejc pda ^na]pdejc
lnk_aoo sde_d eo ] bqj`]iajp]h lnk_aoo pk aieooekjo* bqah a_kjkiu* ]j` pknmqa naolkjoa,
Qda oa_kj`]nu pdnkpphao _]j ^a nalh]_a` ^u aha_pnkje_]hhu _kjpnkhha` ejp]ga r]hrao, S]ne]^ha
ejp]ga r]hra peiejc ]j` hebp eo ] ola_e]h _]oa kb ] _]ihaoo ajceja* ]j` pda ik`ahejc ]j`
_kjpnkh `aoecj kb pda ajceja sepd pda oa_kj`]nu pdnkpphao _kjpne^qpao pk pda `arahkliajp kb
`uj]ie_]hhu _kjpnkhha` _]ihaoo ajcejao, >jkpdan ola_e]h _]oa kb pda _]ihaoo ajceja eo ]j
ajceja sepd r]ne]^ha _]iod]bp peiejc pd] p ]hhkso _kjpnkh kb pda ejp]ga ]j` atd]qop r]hra
peiejc sepd beta` kranh]l, Qdeo pkle_ sehh ^a lqnoqa` ej pda bkhhksejc _d]lpano,
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Hh]^ebg` h_ PZkbZ[e^ >Zf Nbfbg` @g`bg^*

/*- Dgmkh]n\mbhg mh ma^ P>N @g`bg^ >hgmkhe Kkh[e^f*

S]ne]^ha _]i peiejc o_daiao d]ra ^aaj opq`ea` atpajoerahu ]j` d]ra ^aaj bkqj` pk na+
`q_a aieooekjo X23* 57Z ej_na]oa bqah a_kjkiu X0/* 2/* 04Z ]j` eilnkra bqhh hk]` lanbkni]j_a
X2.Z, Qda lnei]nu aild]oeo kb pdeo skng eo kj na`q_ejc aieooekjo sdeha o]peobuejc `ner]^eh+
epu namqenaiajpo ]p l]np hk]` ]j` ia`eqi ajceja olaa`, S]ne]^ha _]i peiejc _]j ejde^ep
pda lnk`q_pekj kb kte`ao kb jepnkcaj &HI t' ]j` na`q_a pda ]ikqjp kb qj^qnja` du`nk_]n+
^kjo &B = ' aieppa` pk pda atd]qop ouopai X23Z, ?u nap]n`ejc pda _]i peiejc* _ki^qopekj
lnk`q_po sde_d skqh` kpdanseoa ^a atlahha` `qnejc pda atd]qop opnkga ]na nap]eja` ej pda
_uhej`an `qnejc pda oq^oamqajp ejp]ga opnkga, Qda _kjpne^qpekj kb pdeo `ehqajp pk pda iet+
pqna ej pda _uhej`an na`q_ao pda _ki^qopekj pailan]pqna ]j` oqllnaooao HI p bkni]pekj, Fj
]``epekj* pdeo lnk_aoo kbpaj na`q_ao B= aieooekjo oej_a pda ejpanj]hhu na_en_qh]pa` atd]qop
c]o oq^fa_pa` pk pda ]``epekj]h _ki^qopekj _u_ha eo cajan]hhu bnki pda _nare_a rkhqiao ]p
pda leopkj-_uhej`an s]hh ejpanb]_a ]j` eo ne_d ej qj^qnja` B=* Qda abba_p eo pk na`q_a pda
^]oa B= ]j` HI p aieooekj haraho kb pda ajceja sepd naola_p pk ] _kjrajpekj]h lksanlh]jp*
naoqhpejc ej hksan p]ehlela aieooekjo ]p amqer]hajp _]p]hupe_ _kjranpan abbe_eaj_eao, Lb _kqnoa*
S@Q k^re]pao pda namqenaiajp bkn atpanj]h atd]qop c]o na_en_qh]pekj &BDO' ouopaio _ki+
ikjhu qoa` bkn HI p na`q_pekj, Cqnpdanikna* ^u nap]n`ejc pda _]i ld]oejc* pda ]ikqjp kb
bnaod ]en ejpk pda _uhej`an eo na`q_a`, Qdeo naoqhpo ej pda jaa` bkn ] decdan i]jebkh` lnaooqna
ej kn`an pk i]ejp]ej pda o]ia hk]`, Llan]pekj ej decd i]jebkh` lnaooqna eo ]`r]jp]cakqo
oej_a ep eo ]ook_e]pa` sepd na`q_a` ejp]ga opnkga lqilejc skng X1/* 61Z* ]j` pdanabkna* ej+
_na]oa` bqah a_kjkiu, Lja pula kb S@Q ajceja qpehevao ] du`n]qhe_]hhu ]_pq]pa` ia_d]jeoi
pk nkp]pa pda _]iod]bp nah]pera pk pda _n]jgod]bp ]j` ]`r]j_a pda r]hra peiejc sepd naola_p
pk pda ajceja ej`q_pekj ]j` atd]qop opnkgao, Qdeo eo ehhqopn]pa` ej pda r]hra hebp lnkbehao
odksj ej Cec, 1,/,

Qda ck]h ej pda bkhhksejc _d]lpano eo pskbkh`8 &e' na`q_a baa`c]o HI p ]j` B= aieooekjo*
]j` &ee' lnkre`a o]peob]_pknu pknmqa naolkjoa pk iaap rade_ha ]j` _qopkian lanbkni]j_a
namqenaiajpo `qnejc _d]jcao ej pdnkppha lkoepekj, O]le` pd nk ppha ikraiajpo nabha_p pda
`neranâo `ai]j` bkn _d]jcao ej pknmqa ]j` rade_ha ]__ahan]pekj* ]j` opnkjchu ejbhqaj_a pda
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Btd]qop Fjhap

@n]jgod]bp Mkoepekj

QL@ QA@

@]i Oap]n`

Fjhap

@n]jgod]bp Mkoepekj

QA@ QA: QA@

E

Cecqna 1,/8 S]hra hebp lnkbehao kb ] _kjrajpekj]h ]j` ] r]ne]^ha _]i peiejc ajceja, ?u nap]n`ejc pda
_]i ld]oejc pda atd]qop r]hra op]uo klaj `qnejc pda ejp]ga arajp bkn ] hkjcan peia lanek`, Qdeo
_]qoao pda ej`q_pekj ]j` na^qnj kb pda h]op l]np kb pda atd]qop c]oao sde_d eo ne_d ej qj^qnja`
B=* Qda naoqhpejc `ehqajp* ]hok* hksano pda _ki^qopekj pailan]pqna ]j` oqllnaooao baa`c]o HIp
aieooekjo, Qda ]ikqjp kb na`q_pekj sehh r]nu sepd ajceja olaa` ]j` hk]`,
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_uhej`an ]en _d]ncejc lnk_aoo* ietpqna bkni]pekj ]j` pn]joeajp lanbkni]j_a kb pda ajceja,
Ckn ^kpd p]ehlela B= ]j` H , R aieooekjo* pda lnei]nu _kjpnkh k^fa_perao ]na pk &e' na`q_a
pda H , R ]j` B= baa`c]o ^u _d]jcejc pda _]i peiejc kb pda ajceja* ]j` &ee' i]ejp]ej pda
; + @ ]p opke_dekiapnu ] p ]hh peiao oej_a pdeo _knnaolkj`o pk pda lkejp kb i]teiqi abbe_eaj_u
kb pda _]p]hupe_ _kjranpan, Qda ]``epekj]h _kilhatepu eo pd ] p n]le` pdnk ppha ikraiajpo
eilkoa` ^u pda `neran ]na jks ]__kil]jea` ^u _d]jcao ej _]i ld]oejc ej kn`an pk iejeieva
pda ]ikqjp kb HI p ]j` B= ej pda baa`c]o, Qdaoa _d]jcao ]bba_p pda _uhej`an ]en _d]nca* ]j`
_]j _]qoa h]nca ; + @ at_qnoekjo sde_d i]gao pda p]og kb ; + @ _kjpnkh araj ikna _d]hhajcejc,

/*. ?rgZfb\ @g`bg^ Hh]^e*

Qda `arahkliajp kb ] _kjpnkh+kneajpa` ik`ah ejrkhrao pda qj`anop]j`ejc kb pda nacekj kb
ejpanaop ]j` pda ejlqp+kqplqp nah]pekjodel pd] p jaa` pk ^a e`ajpebea` &oaa Cec, 1,0', Aap]eho
]^kqp pda nacekj kb ejpanaop _]j ^a bkqj` ej >llaj`et >,

SIUJRUPEQGI

YEUMEFOIV
HUMYIU"V MQSXW .

GRQWURO @>Jx
VMKQEOV

PIEVXUIPIQWV

Cqah

*,./10 1- &04,2,34

Cecqna 1,08 P_dai]pe_ nalnaoajp]pekj kb pda qjgjksj ejlqp+kqplqp nah]pekjodel kb pda S@Q ajceja
kran pda nacekj kb ejpanaop,

Qda S@Q ajceja ik`ah eo `anera` ^]oa` kj lduoe_]h lnej_elhao ]j` `ao_ne^a` ^u ia]+
oqn]^ha l]n]iapano, Fp eo ] _kjpejqkqo* jkjheja]n* hks+bnamqaj_u/* ldajkiajkhkce_]h nalna+
oajp]pekj kb ]j aecdp _uhej`an atlaneiajp]h S@Q ajceja* ^]oa` kj X/4Z* sepd ]llnklne]pa
ik`ebe_]pekjo bkn r]ne]^ha _]i peiejc,

Qda `uj]ie_ ahaiajpo kb pda ajceja ik`ah ]na `ao_ne^a` ^u lduoe_]hhu ^]oa` amq]pekjo*
sdana]o pda loaq`k+op]pe_ ahaiajpo ]na `ao_ne^a` ^u ailene_]hhu ^]oa` atlnaooekjo ]o ej X/4Z,
Qda opnq_pqna kb pda S@Q ajceja ik`ah s]o e`ajpebea` ^u ajceja+`uj]ikiapan atlaneiajpo9
pda S@Q ia_d]jeoi s]o bkqj` pk ]hpan pda i]oo ]en bhks ejpk pda _uhej`ano* pda oahb BDO*
pda ajceja pknmqa naolkjoa* ]j` atd]qop aieooekjo, Qda i]oo ]en bhks pdnkqcd pda pdnk ppha
^k`u* ajceja lqilejc n]pa* ^n]ga pknmqa cajan]pekj ]j` baa`c]o HI p ]j` B= aieooekjo

%Q d e o i k` a h na l na oa j po ` u j ]i e_ o ]r a n]c a` kran ] j ajc eja araj p,
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cajan]pekj ]na _kilhat bqj_pekjo* `alaj` kj i]ju ajceja l]n]iapano* ]j` ]na `ebbe_qhp
pk ik`ah ]j]hupe_]hhu* ok pdau ]na ej_hq`a` ]o jkjheja]n op]pe_ ailene_]h nah]pekjo, Qdaen
l]n]iapano ]na `apanieja` bnki nacnaooa` `uj]ikiapan+ajceja opa]`u+op]pa `]p] qoejc pda
ha]op omq]nao ]llnk]_d, Mduoe_]hhu ^]oa` `ebbanajpe]h ]j` `ebbanaj_a amq]pekjo ]na qoa` pk
`ao_ne^a pda `uj]ie_ ahaiajpo kb pda ajceja* oq_d ]o ejhap i]jebkh` `uj]ie_o ]j` pda
`ah]ua` lnk_aooao ej pda oecj]h l]pdo, Qda e`ajpebe_]pekj kb pdaoa l]n]iapano eo ^]oa` kj
pda `uj]ie_ naolkjoa kb pda atlaneiajp]h ajceja ikqjpa` ej pda`uj]ikiapan pk oi]hh
opal ejlqpo, Cqnpdanikna* pda ik`ah ej_hq`ao ]_pq]pkn ]j` oajokn `uj]ie_o* ]j` okia
eilknp]jp _kilqp]pekj]h `ah]uo, Qda bkhhksejc oq^oa_pekjo `ao_ne^a a]_d kb pda ajceja
_kilkjajpo* ]j`* ]p pda aj` kb pdeo _d]lpan* pda e`ajpebea` ik`ah eo r]he`]pa` ]c]ejop ]_pq]h
ajceja+`uj]ikiapan `]p],

/*.*- =k^Zmabg` Kkh\^ll*

Qda ik`ah kb pda ^na]pdejc lnk_aoo eo ] ranu eilknp]jp l]np kb pda ajceja ik`ahejc p]og
^a_]qoa ep ]bba_po ikop ajceja lanbkni]j_a ej`e_ao8 bqah a_kjkiu* aieooekjo* `ner]^ehepu,
Qda `uj]ie_ amq]pekj bkn pda i]jebkh` eo ^]oa` kj pda lnej_elhao kb _kjoanr]pekj kb i]oo*
pdanik`uj]ie_ ajancu ]j` ikiajpqi sde_d ]na o]peobea` ^u ]ooqiejc qjebkni lnaooqna
]j` pailan]pqna ej pda lhajqi ^apsaaj pda pdnkppha ^k`u ]j` pda ejp]ga r]hrao, Qk qoa
pda op] pa amq]pekj* pda ]en ejpk pda ejp]ga i]jebkh` eo ]ooqia` pk ^a dkikcajakqo, Qda
ik`ah kb pda ^na]pdejc lnk_aoo eo ^]oa` kj ]j ]ran]ca` nalnaoajp]pekj kran ]j ajceja arajp
]j` `kao jkp ]hhks pda opq`u kb decd bnamqaj_u ldajkiaj] ]o ]_kqope_ ]j` ejanpe] abba_po
pd ] p k__qn `qnejc pda ejp]ga opnkga X26Z,

?]oa` kj pda lnarekqo ]ooqilpekjo pda i]jebkh` ]_po ]o ] lhajqi* ]j` epo `uj]ie_o _]j
^a `ao_ne^a` ^u pda bkhhksejc benop kn`an `ebbanajpe]h amq]pekj &]o ej X/4Z' pd ] p nah]pao pda
n] pa kb _d]jca kb pda i]jebkh` lnaooqna &Ji' pk pda i]oo ]en bhks n]pao ejpk ]j` kqp kb pda
i]jebkh` $e_ ]j` i _ue* naola_perahu'

\ L &N
| Je 8 Ee$e_ + e [qa%( sdana C ae ; u Ö , &1,/'

Qda _kjop]jp E e ; . ,/ 0 [ d]o ^aaj e`ajpebea` bnki `uj]ie_ atlaneiajp]h `]p], Fpo
lduoe_]hhu ^]oa` r]hqa _]j ^a `anera` bnki E e ; sdana L ; 065 p [ea oMa_(be_
c]o _kjop]jp* N ; 066 E pda jkiej]h pailan]pqna* ]j` P | 5 Cl ; .,..5 i1 pda i]jebkh`
rkhqia* naoqhpejc ej Ee ; //6.6 ~ /.3 # ; . ,//6[l

Ckn pda `aner]pekj kb pda i]oo ]en bhks pdnkqcd pda pdnk ppha ^k`u* sa ]ooqia` kja+
`eiajoekj]h* opa]`u* _kilnaooe^ha bhks kb ]j e`a]h c]o ]o `arahkla` ej X34Z, Qda i]oo ]en
bhks n]pa ejpk pda i]jebkh` $e_% pdnkqcd pda lnei]nu pdnk ppha ^k`u eo ] bqj_pekj kb pdnk ppha
]jcha $4%( pda qlopna]i lnaooqna &JY'* sde_d sa ]ooqia pk ^a ]pikoldane_* e,a,* J, ; / ^]n*
]j` pda `ksjopna]i lnaooqna* sde_d eo pda i]jebkh` lnaooqna &Ji', Qda bqj_pekj `ao_ne^ejc
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e_ &odksj ej Cec, 1,1 bkn `ebbanajp r]hqao kb ,% eo `ao_ne^a` ^u

e] ; _a$Je% )4.$,%

_ a $ J % 8 ^ - \\\\\\\\\\ O J e 7 J , + .
s F ! PJeJ, + J C eb Je 9 J , +. &1< Z

K,#.$ 2 7 # O & H & 0 ,& .-$

sdana _.$4% eo ] pden` kn`an lkhujkie]h kb pdnkppha ]jcha, Qda at]_p amq]pekj _.$,% _]j ^a
bkqj` ej >llaj`et ? ,h,

Y

.,0 .,2 .,6
J]jebkh` Mnaooqna &^]n'

Cecqna 1,18 J]oo ]en bhks n]pa pdnkqcd pda pdnkppha ^k`u ]o ] bqj_pekj kb i]jebkh` lnaooqna bkn
`ebbanajp pdnkppha ]jchao, Kkpa pda psk `eopej_p klan]pejc naceiao kb okje_ ]j` oq^okje_ bhks,

Qda lqho]pejc i]oo ]en bhks kqp kb pda i]jebkh` ]j` ejpk pda _uhej`ano &`qnejc pda ejp]ga
arajp' eo ] _kilhe_]pa` bqj_pekj kb ajceja _d]n]_paneope_o ej_hq`ejc lnaooqna hkooao ej pda
ejp]ga r]hra* ]o sahh ]o hkooao bnki pda s]hh bne_pekj* ]j` ejanpe] X4.Z, Fp _]j ^a nalnaoajpa`*
dksaran* ^u ]j ailene_]h nah]pekjodel ]ooqiejc mq]oe+opa]`u klan]pejc _kj`epekjo* ]j` ]r+
an]cejc pda i]oo ]en bhks ejpk pda _uhej`ano kran ]j ajceja arajp &/6. `acnaao kb _n]jgod]bp
narkhqpekj', Qda ailene_]h nah]pekjodel _]j ^a `arahkla` ^u pna]pejc pda ajceja ]o ] lqil
]j` ]ooqiejc _kjop]jp ejp]ga pailan]pqna ]j` atd]qop c]o lnaooqna, Qda ajceja lqilejc
i]oo ]en bhks n]pa &a`[qa' eo ] bqj_pekj kb pda _]i ld]oejc $=;G % ( pda i]jebkh` lnaooqna
&Ji'* ]j` pda ajceja olaa` &H ', Qda naoqhpejc lkhujkie]h eo kb `acnaa pdnaa* ]j` ] pden`
kn`an lkhujkie]h ej a]_d ej`ere`q]h r]ne]^ha8

j`[qa ; @$ /* =;G ( = ;G .( = ;G /( Mi* - ( * ( * <N( H .( H /% , &1,1'

Qda at]_p e`ajpebea` lkhujkie]h _]j ^a bkqj` ej >llaj`et ?,0, Cecqna 1,2 odkso pda
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r]ne]pekj kb i]oo ]en bhks n]pa sepd i]jebkh` lnaooqna &Ji' bkn `ebbanajp r]hqao kb _]i
ld]oejc $ =;G% ]p _kjop]jp ajceja olaa` &/... OMJ',

Y /.

.,4
J]jebkh` Mnaooqna &^]n'

k,a.,0 .,2

Cecqna 1,28 Bjceja lqilejc i]oo ]en bhks n]pa ]o ] bqj_pekj kb i]jebkh` lnaooqna bkn bera `ebbanajp
_]i peiejc r]hqao,

Qda amqehe^neqi kb pda ^na]pdejc lnk_aoo k__qno sdaj ndc 8 e [qa * ]j` pda opa]`u+
op]pa i]jebkh` lnaooqna ]j` i]oo ]en bhks ejpk pda _uhej`ano eo k^p]eja` ]p pda ejpanoa_pekj
kb e_ sepd e[qa* Cecqna 1,3 odkso `ebbanajp klan]pejc _kj`epekjo ]j` pda _knnaolkj`ejc
amqehe^neqi lkejpo bkn oaran]h pdnkppha lkoepekjo* ajceja olaa`o ]j` _]i peiejco, Kkpa pd] p
_]i peiejc ]bba_po pda opa]`u op]pa i]oo ]en bhks pda o]ia s]u ]o pda oa_kj`]nu pdnkpphao
&oaa Cec, 0,1',

/*. *. Nhkjn^ B^g^kZmbhg*

Qda cajan]pekj kb ajceja pknmqa eo ] _kilhat lnk_aoo pd ] p `alaj`o kj cakiapne_ _uhej`an
]j` r]hra ba]pqnao* pdanik`uj]ie_ lnklanpeao kb pda qj^qnja` ]j` ^qnja` c]oao* pda i]oo
]j` ajancu amq]pekj ]j` pda _ki^qopekj lnk_aoo, Qda ^n]ga pknmqa ik`ah `anera` ej
pdeo `eooanp]pekj eo ]j ailene_]h nah]pekjodel kb ej`alaj`ajp ]j` ia]oqn]^ha l]n]iapano
^u ]ooqiejc bqah* ]en* ]j` pda naoe`q]h c]o qjebknihu ieta`* ]j` mq]oe+opa]`u klan]pekj
]ran]cejc pda ej`ere`q]h _uhej`an pknmqa cajan]pekj kran kja ajceja arajp, Qdanabkna* ajceja
pknmqa &Q'*' _]j ^a i]lla` ]o ] bqj_pekj kb pda ]en _d]nca &i]'* pda ]en bqah n]pek $;+@% (
]j` pda ajceja olaa` $H% * Pl]ng peiejc eo o_da`qha` ]p iejeiqi ol]ng ]`r]j_a pk ]_deara
^aop pknmqa &J?Q', Qda ik`aha` pknmqa amq]pekj eo ] lkhujkie]h kb `acnaa pdnaa* ]j` ]

20

0

,'0o*

PETITIONER'S EXHIBIT 1002 
US PATENT NO. 6,557,540



/5

K;0... nli -

Ç3;/6,. `acnaao9

rK;53.%nlbfe

,*. ,*0 .,4 ,*4
J]jebkh` M naooq na &^]n'

Cecqna 1,38 J]oo ]en bhks n]pa ejpk &ia' ]j` kqp &i_o*e' kb pda i]jebkh` ]o ] bqj_pekj kb i]jebkh`
lnaooqna bkn psk `ebbanajp ajceja olaa`o ]j` bera _]i peiejc r]hqao &.{* /.{* 0.{* 1.{*]j` 13{',

pden` kn`an lkhujkie]h ej a]_d ej`ere`q]h r]ne]^ha 8

NZ 8 @ $ d (e Y( e Y.(e Y/( ; + @ ( ; + @ .( ; + @ /( H ( H .( H /% , &1,2'

Qda at]_p amq]pekj kb ^n]ga pknmqa eo _kjp]eja` ej >llaj`et ?,1, Qda r]ne]pekj kb pknmqa
sepd ; + @ bkn `ebbanajp r]hqao kb _uhej`an ]en _d]nca &cn]io lan ejp]ga arajp' ] p _kjop]jp
ajceja olaa` &/3.. OMJ' eo odksj ej Cec, 1,4,

/*. */ A^^]`Zl HIp Zg] B= ^f bllbhgl*

Ta _]hh HI p aieooekjo pda cnkql kb jepne_ kte`ao HI ]j` jepne_ `ekte`ao HI . lnk`q_a`
ejoe`a pda ajceja _uhej`an, Fj PF ajcejao* atlaneiajpo ]j` _daie_]h amqehe^neqi _kjoe`an]+
pekjo ej`e_]pa pd ] p ] p pule_]h bh]ia pailan]pqnao HI . +HI n]peko ]na jachece^ha oi]hh, Qda
lnej_elha okqn_a kb >L eo pda kte`]pekj kb ]pikoldane_ &ikha_qh]n' jepnkcaj oej_a c]okheja
_kjp]ejo jachece^ha ]ikqjpo kb jepnkcaj, Kepne_ kte`a bknio ej decd+pailan]pqna ^qnja`
c]oao, Qda decdan pda ^qnja` c]o pailan]pqna pda decdan pda n]pa kb HI bkni]pekj, Oaoe`+
q]h c]o lhqo na_u_ha` atd]qop na`q_a pda _ki^qopekj pailan]pqna* ]j` _kjoamqajphu na`q_a
pda HI bkni]pekj, Qda ikop eilknp]jp ajceja r]ne]^hao ]bba_pejc HI p ]na pda ^qnja` c]o

60

50 ........

7 
-

2D -Ott9:0O degrees ......_ .........._....................._............

10

0

PETITIONER'S EXHIBIT 1002 
US PATENT NO. 6,557,540



0,

/0.

.,0 c-ejp,arajp

mhh

*/3 c-ejp,arajpe
 

.,/03 c-ejp, arajp

.,/ c-ejp,arajp

>a^

Cecqna 1,48 Bjceja pknmqa ]o bqj_pekj kb ; +@ bkn `ebbanajp r]hqao kb ]en _d]nca ]p _kjop]jp ajceja
olaa` &/3.. OMJ',

bn]_pekj kb pda qj^qnja` ietpqna* pda ; + @ ]j` pda ol]ng peiejc, Ckn oeilhe_epu* pda ol]ng
peiejc eo o_da`qha` ]p J?Q, Oacnaooekj kb `]p] bnki pda `uj]ikiapan ]j` pda aieooekj
]j]huvan naoqhp ej ]j ailene_]h nah]pekjodel bkn pda baa`c]o HI p aieooekjo, Qda mq]oe+op]pe_
HI p _]j ^a `ao_ne^a` ^u ] lkhujkie]h kb ajceja olaa` &H '* _]i ld]oejc $=;G % ( ]en bqah
n]pek $ ; + @% ( ]j` i]jebkh` lnaooqna $Je%) Qda bkqn r]ne]^ha nacnaooekj ]llhea` ej pda HI p
aieooekj `] p] naoqhpo ej ]j aecdpd `acnaa lkhujkie]h, Qda ik`aha` HI p amq]pekj eo ]
oa_kj`* benop* pden` ]j` oa_kj` kn`an lkhujkie]h kb ajceja olaa` $H% ( _]i ld]oejc $=;G % (
]en bqah n]pek $; + @% ( ]j` i]jebkh` lnaooqna $Je%( naola_perahu 8

HI p 8 @-$ d ( H ( H .% ) @ .$ d ( = ; G % ) @ /$ d ( ; + @ ( ; + @ .( ; + @ /% ) @ 0$ d ( J e ( J d % ,
&1,3'

Qda at]_p _kabbe_eajpo bnki pda nacnaooekj ]j]huoeo _]j ^a bkqj` ej >llaj`et ?,2, Cecqna
1,5 odkso pda HI p `alaj`aj_u kj ; + @ ]j` @>J ld]oejc, Ppq`eao ]^kqp pda lna`e_pekj
kb `uj]ie_ HI p aieooekjo ^]oa` kj pda op]pe_ ajceja i]llejc X6.Z odks pd] p pda `uj]ie_
HI p eo ]hok ] bqj_pekj kb pda `uj]ie_ _uhej`an s]hh pailan]pqna, Qdeo `alaj`aj_u eo jkp
ej_hq`a` ej pdeo opq`u ]j` iecdp naoqhp ej decdan lna`e_pa` HI p aieooekjo pd]j pda ]_pq]h
`qnejc ]j ]__ahan]pekj+`a_ahan]pekj i]jaqran,

Caa`c]o B= aieooekjo ]na pda naoqhp kb ej_kilhapa _ki^qopekj kb pda du`nk_]n^kjo ej
pda bqah, B= bkni]pekj eo ^]oa` kj bkqn _kilhat ia_d]jeoio araj qj`an pda ]ooqilpekj
kb bqah* ]en* ]j` naoe`q]h c]o qjebkni ietpqna, Qda ia_d]jeoi kb bh]ia mqaj_dejc ] p pda
_ki^qopekj _d]i^an s]hho naoqhpo ej ] h]uan kb qj^qnja` B= ]pp]_dejc pk pda _uhej`an
s]hh pd ] p eo _kjoamqajphu o_n]la` kbb ^u pda leopkj kbb pda _uhej`an s]hho X15Z* ]j` atepo pda
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Cecqna 1,58 Caa`c]o HIp aieooekj lhkppa` ranoqo ; +@ bkn `ebbanajp @>J peiejc r]hqao ]p _kjop]jp
i]jebkh` lnaooqna &Je ; .,2 ^]n'* ]j` ajceja olaa` &H ; 0... OMJ',

_uhej`an `qnejc pda h]op ld]oa kb pda atd]qop opnkga, ?u nap]n`ejc pda _]i ld]oejc sa gaal
pdeo h]op l]np kb pda atd]qop c]oao ej pda _uhej`an ]j` na^qnj ep,

Qda baa`c]o B= aieooekjo _]j ^a ik`aha` ^u ]j ailene_]h bqj_pekj kb ej`alaj`ajp
ajceja r]ne]^hao, Qda aieppa` ]ikqjp kb B= ej_na]oao od]nlhu ]o i]jebkh` lnaooqna Je
`a_na]oao, Ckn pdeo na]okj pda ik`aha` B= aieooekj amq]pekj eo ] lkhujkie]h kb pda ajceja
olaa` $H% ( _]i ld]oejc $=;G % ( ]en bqah n]pek $;+@% ( ]j` ejranoa i]jebkh` lnaooqna &l[+',
L^oanrejc pda `]p] pnaj` ha` qo pk ej_hq`a ] pani kb ik`qh]pa` _]i ld]oejc $ =;{* 'e

Jiqb
sde_d oecjebe_]jphu eilnkrao pda op]peope_]h ia]oqnao kb pda nacnaooekj ]j]huoeo, Qda `anera`
amq]pekj `ao_ne^ejc B= aieooekjo eo ceraj ^u 8

--= 9 E b$ e ( H (H -% Ç@.$-(;+@( ; +@ % y A/$ e()E ) % ' @l s d ( = ; G ( W ) % *
e M % à &1,4'

Cecqna 1,6 odkso pda r]ne]pekj kb B= aieooekjo sepd ; + @ ]j` _]i ld]oejc ]p _kjop]jp
i]jebkh` lnaooqna $Je 8 .,2 ^]n'* ]j` ajceja olaa` $H ; 0... OMJ',
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Cecqna 1,68 Caa`c]o B= aieooekj ranoqo ; +@ bkn `ebbanajp @>J peiejco ]p _kjop]jp i]jebkh`
lnaooqna &Je ; .,2 ^]n'* ]j` ajceja olaa` $H 8 0... OMJ' ,

Qda at]_p bqj_pekj pd ] p nalnaoajpo pda B= aieooekjo _]j ^a bkqj` ej >llaj`et ?,3,
Fj X1.Z ep eo odksj pd] p `uj]ie_ baa`c]o B= aieooekjo _]j ^a ]__qn]pahu lna`e_pa` ^u pda
nacnaooekj ]jhuoeo kb pda op]pe_ ia]oqnaiajpo,

/*. *0 Kkh\^ll ?^eZrl*

Qda bqj`]iajp]h o]ilhejc n]pa bkn ]j f _uhej`an ajceja ]p ajceja olaa` H &narkhqpekjo
lan iejqpa' eo sdana >Q &oa_kj`o' eo pda bqj`]iajp]h o]ilhejc peia ejpanr]h,
Qda `eo_napa j]pqna kb pda ajceja _]qoao `ah]uo ej pda oecj]h l]pdo, Ckn pda ajceja opq`ea`* ]
`ah]u kb 2>Q oa_kj`o eo ]ooqia` ^apsaaj pda ej`q_pekj kb pda ]en ]j` bqah i etpqna ejpk pda
_uhej`ano* ]j` pda _knnaolkj`ejc pknmqa naolkjoa, Qda `ah]u kb 2>Q oa_kj`o _knnaolkj`o
pk pda ej`q_pekj+pk+lksan opnkga lduoe_]h `ah]u, Ta odkqh` jkpa dana pd ] p araj pdkqcd sa
_]jjkp ia]oqna pknmqa* epo ik`aha` r]hqa eo qoa` ]o ] lanbkni]j_a r]ne]^ha pkcapdan sepd
HI p ]j` B= aieooekjo ej pda _kjpnkh `aoecj, Qda HI p ]j` B= aieooekjo ]na opa]`u

\3~f
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N

'K N.,
N

N,

N., -,~- -- -

N,,
N,

13 14 15 16

a

7

5

4

3

-12 17

I - N-n
AT - 19n

PETITIONER'S EXHIBIT 1002 
US PATENT NO. 6,557,540



21

op]pa ia]oqnaiajpo &]ran]ca r]hqao' ]j` _]jjkp ^a ia]oqna` ej ] `uj]ie_ i]jjan, Qdaen
e`ajpebea` op]pe_ jkjheja]n i]lo* dksaran* sehh ^a ej_hq`a` ej pda S@Q ik`ah ej pda o]ia
`uj]ie_ i]jjan ]o pda pknmqa cajan]pekj bqj_pekj,

> `ah]u kb 7>N oa_kj`o eo ]hok e`ajpebea` ^apsaaj pda i]oo _d]nca bkni]pekj ]j` pda
peia sdaj epo _knnaolkj`ejc atd]qop c]o na]_dao pda BDL oajokn, Qdeo `ah]u _knnaolkj`o
pk ] 2>Q oa_kj`o `ah]u kb pda ej`q_pekj+pk+lksan opnkga lnk_aoo* ] 2>Q oa_kj`o `ah]u
kb pda lksan+pk+atd]qop opnkga lnk_aoo* ]j` ] >N oa_kj`o `ah]u kb pda pn]jolknp lnk_aoo
ej pda atd]qop i]jebkh`, Qk ]_deara ckk` _ki^qopekj lnklanpeao* pda bqah eo ejfa_pa` kj
_hkoa` ejp]ga r]hrao* e,a,* `qnejc pda atd]qop opnkga lnekn pk pda ejp]ga arajp, Fj_hq`ejc
pda _kilqp]pekj]h `ah]u ejrkhra` ej pda bqah lqhoa se`pd _]h_qh]pekj* ] pkp]h `ah]u kb 0>N
oa_kj`o eo aopei]pa` ^apsaaj pda _kii]j`a` bqah lqhoa se`pd ]j` pda bkni]pekj kb epo
_knnaolkj`ejc _d]nca,

/*.*1 < \mnZmhkl Zg] M^glhkl*

Qda `uj]ie_o kb pda S@Q ]_pq]pkn d]ra ^aaj e`ajpebea` qoejc l]n]iapne_ e`ajpebe_]pekj
iapdk`o bnki pda J]ph]^ ouopai e`ajpebe_]pekj pkkh^kt ]j` ]na `ao_ne^a` ^u pda bkhhksejc
pn]joban bqj_pekj 8

=;G Y[lmYd \ +.,5.4o ) 5.3,6 , ,
= ;G [geeYf\]\ P 0 ) /4,/1o ) 5.3,6

>hok* ] na`q_a` kn`an ik`ah d]o ^aaj `arahkla` bkn pda o]ia ]_pq]pkn bkn _kjpnkh lqnlkoao*
]j` eo ceraj ^u

=;G Y[lmYa+. ,./1o ) 04,737
= ;G[geeYf\]\ 3  ̀ 04,737

Qda `uj]ie_o kb pda BDL oajokn ]na ik`aha` ]o ] benop kn`an h]c bkhhksa` ^u ] lnahk]` &nah]u
kn osep_dejc+pula' jkjheja]nehu, Qda lnahk]` jkjheja]nepu ej pda BDL oajokn eo reasa` ]o
] _k]noa bkni kb mq]jpev]pekj sde_d _]j ^a ]`fqopa` ej ] h]pan `aoecj ld]oa, Qda peia
_kjop]jp kb pda BDL oajokn eo pule_]hhu 5. ioa_,

> dkpsena]jaikiapan eo qoa` pk ia]oqna pda i]oo ]en bhksn]pa pdnkqcd pda pdnk ppha
^k`u, > benop kn`an h]csepd peia _kjop]jp amq]h pk 05 ioa_ eo qoa`pk `ao_ne^a pda ]en iapan
`uj]ie_o, Cej]hhu* _]i ld]oejc ia]oqnaiajpo ]na na_aera` sepd ] `ah]u kb >Q oa_kj`o,

/*/ L^`bhg h_ PZeb]bmr*

Qda ^hk_g `e]cn]i kb pda e`ajpebea` _kjpnkh+kneajpa` S@Q ajceja oeiqh]pekj ik`ah eo
odksj ej Cec, 1,7, Qda `]p] _khha_pa` bkn pda e`ajpebe_]pekj kb pda S@Q ajceja ik`ah hea
^apsaaj 53. nli ]j` 0... nli* sde_d _krano ikop kb pda klan]pejc nacekj ej pda _qnnajp
CQM _u_ha bkn pdeo ajceja, Qda `]p] _khha_pa` nalnaoajp ajceja klan]pekj bkn pdnk ppha lkoe+
pekjo haoo pd]j 03 `acnaao9 klan]pekj ^aukj` pdeo nacekj namqenao atpn]lkh]pekj ]j` odkqh`
^a qoa` _]qpekqohu,

- - - ~3.7)
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Cecqna 1,78 ?hk_g `e]cn]i kb pda e`ajpebea` _kjpnkh+kneajpa` S@Q ajceja ik`ah,

Qda `anera` ik`ah `kao jkp ej_hq`a bqah lq``hejc `uj]ie_o* sde_d eo kja kb pda eilkn+
p]j p _]qoao kb ; + @ at_qnoekjo `qnejc pn]joeajp klan]pekj, Qdeo eooqa _]j ^a ]``naooa` ^u
ar]hq]pejc pda oajoeperepu kb pda `aoecja` _kjpnkh o_daia pk pda qj_anp]ej `uj]ie_o,

Qda S@Q ajceja ik`ah ]hok `kao jkp ej_hq`a pda nkp]pekj]h `uj]ie_o kb pda `uj]ikia+
pan, Bjceja olaa` eo ] ohkshu r]nuejc op]pa sepd naola_p pk ^na]pdejc ]j` ; b @ `uj]ie_o* ]j`
pdanabkna _kjop]jp ajceja olaa` eo ]ooqia` bkn pda _kjpnkh `aoecj ld]oa, Qda eilhaiajpa`
_kjpnkhhan* dksaran* iqop ^a o_da`qha` sepd naola_p pk ajceja olaa`,

/*0 Hh]^e PZeb]Zmbhg*

Qda paop skng dana ejrkhrao pda _kil]neokj kb pda e`ajpebea` ik`ah naolkjoa sepd ]_pq]h
ajceja `]p] pk oi]hh opal ejlqpo, Qda oap kb `] p] qoa` bkn pda r]he`]pekj eo `ebbanajp bnki
pda oap kb `] p] qoa` bkn pda ik`ah `arahkliajp, Cecqna 1,/. odkso pda naolkjoa kb i]jebkh`
lnaooqna &Ci'* ia]oqna` i]oo ]en bhks &J >C'* ]j` pda cajan]pa` pknmqa &Q-*' pk ] opal
_d]jca ej pdnk ppha lkoepekj, Cecqna 1,// odkso pda naolkjoa kb pda ]_pq]h _]i lkoepekj
$=;G % ( i]jebkh` lnaooqna $Je% ]j` cajan]pa` pknmqa $NZ% pk ] opal _d]jca ej _]i lkoepekj,
Kkpa pd ] p oej_a pdeo `uj]ie_ atlaneiajp heao ej pda okje_ naceia* pda opa]`u+op]pa pknmqa
naolkjoa eo ej`alaj`ajp kb pda _]i ld]oejc, Eksaran pda h]nca pknmqa `nkl `qnejc pda _]i
ld]oejc pn]joepekj iecdp ^a _nq_e]h pk `ner]^ehepu namqenaiajpo, Fp eo eilknp]jp pk jkpa dana
pd ] p pda h]nca pknmqa `nkl lna`e_pa` ^u pda ik`ah _]lpqna` ]__qn]pahu pda ]_pq]h ajceja
naolkjoa pk ] ieobena pd ] p k__qnna` `qnejc pda n]le` _d]jca ej pda _]i ld]oejc, Qda paop+
_ahh pa_dje_e]j sdk dahla` sepd pda atlaneiajpo bahp pd ] p pda e`ajpebea` ik`ah kqplanbknia`
pda ia]oqnaiajpo ej lna`e_pejc pda pknmqa naolkjoa `qnejc n]le` _d]jcao ej _]i peiejc,

N _______________
I I
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2. 4.
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>hgmkhe h_ PZkbZ[e^ >Zf Nbfbg` @g`bg^*

0*- A^^][Z\d >hgmkhee^k Mmkn\mnk^*

Qda _kjpnkh kneajpa` ik`ah `arahkla` d]o psk ]_pq]pkno8 pda bqah ejfa_pkn lqhoa se`pdo
&@_' ]j` pda _]i lkoepekj &=;G _', Qda ia]oqna` kqplqpo ]na8 ]en bqah n]pek &; + @ ]p`' ] p pda
BDL oajokn* pda i]oo ]en bhks $G;@ % ( pd nk ppha lkoepekj &1i'* ]j` _]i ld]oejc &=;G i',
Qda ck]h kb pda _kjpnkh `aoecj eo pk gaal aieooekjo ]o hks ]o lkooe^ha* ^u i]ejp]ejejc ]en
bqah n]pek $ ; + @ % _hkoa pk opke_dekiapnu* ]j` iejeievejc baa`c]o H , R ]j` B= aieooekjo*
sdeha lnkre`ejc ckk` `nera]^ehepu `qnejc n]le` pdnk ppha ikraiajpo,

Manbkni]j_a r]ne]^hao ]na p]ehlela aieooekjo* ]j` pda ajceja pknmqa naolkjoa `qnejc
pdnk ppha _d]jcao, Q]ehlela aieooekjo `alaj` kj &e' pda H , R ]j` B= baa`c]o aieooekjo
pd ] p pda _]p]hupe_ _kjranpan d]o pk lnk_aoo* ]j` &ee' pda ; + @ oecj]h pd ] p nacqh]pao pda
_]p]hupe_ _kjranpan abbe_eaj_u, @kjrajpekj]h ]qpkik^ehao ]na jkp amqella` sepd oajokno pd ] p
_]j lnkre`a baa`c]o aieooekjo ]j` pknmqa ia]oqnaiajp, Qda _kjpnkh o_daia opq`ea` sehh
]``naoo pda op]pe_ pknmqa ]j` baa`c]o aieooekjo lanbkni]j_a namqenaiajpo pdnkqcd jkjheja]n
o_da`qhejc kb pda opa]`u+op]pa _]i ld]oejc, Qda opnq_pqna kb pda baa`^]_g _kjpnkhhan eo odksj
ej Cec, 2,/,

0*. K^k_hkfZg\^ NkZ]^h__l*

Qda lqnlkoa kb pdeo oa_pekj eo pk atlh]ej pda `uj]ie_o kb pda ol]ng ecjepekj ajceja
amqella` sepd ] r]ne]^ha _]i peiejc &S@Q' ia_d]jeoi* ]j` dks pdaoa ]bba_p pda _kj+
pnkh `aoecj ola_ebe_]pekjo, Qda `uj]ie_ ]j` op]pe_ ejpan]_pekjo ^apsaaj pda _]i ld]oejc
]j` oaran]h oq^ouopaio kb pda ajceja ]na ranu eilknp]jp ej pda a]nhu ld]oa kb pda _kjpnkh
`aoecj lnk_aoo* ^a_]qoa pdau ha]` pk lanbkni]j_a pn]`akbbo, >_dearaiajp kb o]peob]_pknu
kran]hh ajceja lanbkni]j_a namqenao fq`e_ekqo `a_eoekjo ]^kqp pdaoa lanbkni]j_a pn]`akbbo,
Qda bkhhksejc oq^oa_pekjo `ao_ne^a pda ejpan]_pekj ^apsaaj _]i peiejc ]j` ajceja pknmqa
naolkjoa* ]j` pda ejpan]_pekj ^apsaaj pda _]i ld]oejc ]j` pda ; + @ oecj]h, Qda abba_po
kb pdaoa ejpan]_pekjo kj pda ajceja lanbkni]j_a* ]j` dks pdaoa ]na pn]joh]pa` pk _kjpnkh
`aoecj ola_ebe_]pekjo ]na atlh]eja`,
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Aneran%o
ejlqp lanbkni]j_a

r]ne] ĥao

P=N ?f_af] @>J*@>J*
J>C

P_da`qhejc
o_daia

=gfljgdd]j@>J*
%annkn

>-Copke_

Cecqna 2,/8 Ae]cn]ii]pe_ nalnaoajp]pekj kb pda baa`^]_g _kjpnkhhan opnq_pqna,

0*.*- @g`bg^ Nhkjn^ L^lihgl^ o^klnl A^^]`Zl @f bllbhgl*

Eana sa ]na _kjoe`anejc pda ^]oe_ _qopkian lanbkni]j_a namqenaiajp8 pda pknmqa na+
olkjoa kb pda ajceja, S]ne]^ha _]i peiejc _]j ]hpan pda opa]`u+op]pa ]j` pda pn]joeajp
ajceja pknmqa naolkjoa* ]j` pda _kjpnkh o_daia iqop _]nabqhhu o_da`qha pda _]i ld]oejc,
Lj pda kpdan d]j`* o]peobuejc hks H , R ]j` B= aieooekjo eo opn]ecdpbkns]n`* ]o _]j ^a
oaaj ej Ceco, 1,5 ]j` 1,6* ^u qoejc pda i]teiqi _]i ld]oejc sdajaran lkooe^ha, Qda
opa]`u+op]pa _]i ld]oejc pd ] p iejeievao aieooekjo eo o_da`qha` ]o bkhhkso8 &/' ja]n e`ha ep
eo o_da`qha` bkn e`ha op]^ehepu sde_d namqenao _]i ld]oejc amq]h pk vank9 &0' ]p i e`+pdnkppha
ep eo o_da`qha` bkn aieooekjo sde_d b]rkno bqhhu nap]n`a` _]i ld]oejc9 ]j` &1' ]p se`a klaj
pdnk ppha &TLQ' ep eo o_da`qha` bkn i]teiqi pknmqa sde_d namqenao _]i ld]oejc pk ^a ]`+
r]j_a` ^]_g pk . `acnaao, Cecqna 2,0&]' odkso pda ajceja hk]` naolkjoa bkn pda ]^kra _]i
ld]oejc o_da`qhejc o_daia ]j` _kjop]jp ajceja olaa`,

Eksaran* pda ]^kra o_da`qhejc o_daia _]jjkp ^a eilhaiajpa` ^a_]qoa ep ejpnk`q_ao
pknmqa `eo_kjpejqepeao* sde_d iecdp ajp]eh `ner]^ehepu lnk^haio* ]j` lkooe^hu ejpnk`q_ao h]nca
; + @ at_qnoekjo* sde_d* ej pqnj * iecdp ]bba_p ]`ranoahu pda p]ehlela aieooekjo, Qda `aoecja`
_]i o_da`qhejc o_daia ej Cec, 2,0&^' ajoqnao na`q_pekj kb baa`c]o aieooekjo qj`an pda
_kjopn]ejp kb oikkpd opa]`u+op]pa pknmqa naolkjoa, Cecqna 2,1 odkso pda naoqhpejc opa]`u+
op] pa _]i ld]oejc bkn ajceja olaa` amq]h pk 0... OMJ,

Qdeo o_daia o]peobeao oikkpd op]pe_ pknmqa namqenaiajpo ]j` hks baa`c]o aieooekjo, Eks+
aran* pda pn]joepekj kb pda _]i ld]oejc ^apsaaj oap+lkejpo `qnejc n]le` pdnk ppha _d]jcao eo
] _nq_e]h l]n]iapan ej ]_dearejc ckk` `nera]^ehepu, Qdana eo ] `uj]ie_ ejpan]_pekj ^apsaaj
pda _]i ld]oejc ]j` pda pknmqa naolkjoa, Oa`q_pekj kb pda baa`c]o aieooekjo ]j` ckk`
`uj]ie_ pknmqa naolkjoa _]jjkp ^a ]_deara` ej`alaj`ajphu ^a_]qoa ckk` pknmqa naolkjoa
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Cecqna 2,08 Ik]` naolkjoa kb ]j ajceja sepd r]ne]^ha _]i peiejc ia_d]jeoi ]j` ia_d]je_]h pdnkppha
bkn `ebbanajp o_da`qhejc o_daiao kb _]i ld]oejc8 &]' e`a]h o_da`qha9 &^' na]hev]^ha o_daia,

b]rkno ohks _]i ld]oejc pk pda jas oap lkejpo* ^qp pdeo iecdp `acn]`a pda baa`c]o aieooekjo
sde_d namqena b]op _]i pn]joeajpo, Qda bkhhksejc oeiqh]pekjo ehhqopn]pa ] _kilnkieoa ^a+
psaaj pda pknmqa naolkjoa ]j` aieooekjo* ]j` sehh ^a qoa` pk `abeja pda _]i ld]oejc _kjpnkh
hkkl ^]j`se`pd,

Cecqnao 2,2 ]j` 2,3 ehhqopn]pa _]i ld]oejc ]j` pknmqa naolkjoa pk opal _d]jcao ej pdnk ppha
lkoepekj ]p 53.* ]j` 0... nli, Fj ]hh oeiqh]pekjo* opke_dekiapne_ ; + @ ]j` J?Q ol]ng
peiejc sana qoa`, Qdanabkna pda pknmqa naolkjoa ej Ceco, 2,2 ]j` 2,3 eo kjhu ] bqj_pekj kb ]en
_d]nca ]j` ejpanj]h atd]qop c]o na_en_qh]pekj &kn _]i ld]oejc', Qda _]i ld]oejc _kjpnkhhan
`uj]ie_o ]na `ao_ne^a` ^u ] hks+l]oo behpan ^apsaaj pda `aoena` ]j` pda _kii]j`a` _]i
ld]oejc, Cecqna 2,2 odkso pda _]i ld]oejc ]j` pknmqa naolkjoa ] p 53. nli bkn _kjpnkhhano
sepd peia _kjop]jpo ^apsaaj .,3 ]j` /,3 ajceja _u_hao, Dkk` pknmqa naolkjoa eo ] _nepe_]h
namqenaiajp ] p hks ajceja olaa`o* ]j` ] peia _kjop]jp kb / ajceja _u_ha s]o _kjoe`ana`
oqbbe_eajp ]p pdeo klan]pejc lkejp, Cecqna 2,3 odkso pda _]i ld]oejc ]j` pknmqa naolkjoa
]p 0... nli bkn r]nekqo _]i ld]oejc _kjpnkhhan `uj]ie_o, Eana* pda ejpan]_pekj ^apsaaj
pknmqa ]j` _]i ld]oejc hkkl eo _kjoe`an]^hu sa]gan pd]j pda ejpan]_pekj ] p hksan ajceja
olaa`o* ]j` ] peia _kjop]jp kb / ajceja _u_ha eo kj_a ]c]ej ]`amq]pa bkn pda _]i ld]oejc
_kjpnkhhan, Qdanabkna* pda ^]j`se`pd kb pda _]i ld]oejc _kjpnkhhan d]o pk ^a o_da`qha`
^]oa` kj ajceja olaa` pk _knnaolkj` pk kja ajceja _u_ha ej kn`an pk ]_deara ckk` pknmqa
naolkjoa kran pda ajpena klan]pejc naceia,
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Cecqna 2,18 Ppa]`u op]pa _]i ld]oejc

0*. *. Ihgebg^Zk =k^Zmabg` Kkh\^ll Zg] A^^]_hkpZk] An^e >hgmkhe

Fj pda S@Q ajceja* _d]jcao ej pda pdnkppha lkoepekj ]na jks bkhhksa` ^u _d]jcao ej pda
_]i ld]oejc ^]oa` kj pda o_da`qhejc o_daia odksj ej Cec, 2,1, Qda `aoena` _]i ld]oejc
na`q_ao baa`c]o aieooekjo ^u nacqh]pejc pda `ehqajp ej pda _uhej`ano, Qda _kjpne^qpekj kb pdeo
`ehqajp pk pda ietpqna ej pda _uhej`an ]bba_po pda ^na]pdejc lnk_aoo* ]j` _kjoamqajphu pda
i]oo _d]nca ej pda _uhej`ano* sde_d ej pqnj ]bba_po pda ]en bqah n]pek s; +@% ej pda _uhej`an
ietpqna, Qdeo i]gao pda ; + @ naolkjoa decdhu _kqlha` sepd pda _]i ld]oejc ]_perepu,

Fp eo ei lknp]jp dana pk iajpekj pd] p r]ne]^ha _]i peiejc `kao jkp ]bba_p pda opa]`u+
op] pa kb pda ^na]pdejc lnk_aoo ej pda okje_ naceia, Kkpa pd ] p ej pda ^na]pdejc lnk_aoo* pda
_]i ld]oejc r]ne]^ha d]o pda o]ia pklkhkcu ]o pda oa_kj`]nu pdnkpphao bnki Pa_pekj 0,1,
Fj pda oq^okje_ naceia* _d]jcao ej _]i ld]oejc ]bba_p pda `uj]ie_ ]j` opa]`u+op]pa ; + @
naolkjoa, @]i ld]oejc eo nacqh]pejc baa`c]o aieooekjo `qnejc _d]jcao ej pdnk ppha lkoepekj*
^qp pdnkqcd epo ejpan]_pekj sepd ; + @ * ep ]bba_po pda _]p]hupe_ _kjranpan abbe_eaj_u,

Qda opnq_pqna kb pda aha_pnkje_ bqah _kjpnkh ]hs]uo _kjoeopo kb ] baa`^]_g ]j` ] baa`+
bkns]n` pani, Qda baa`^]_g pani nacqh]pao pda bqah _kii]j` ^]oa` kj pda oecjebe_]jphu
`ah]ua` ; + @ oecj]h bnki pda BDL oajokn* sde_d ejde^epo ckk` _kjpnkh, Aqa pk pdaoa hei+
ep]pekjo* pda baa`bkns]n` pani eo eilknp]jp ej ]`fqopejc pda bqah _kii]j` ^]oa` kj pda
ia]oqna` i]oo ]en bhks sG;@ % ]j` pda ia]oqna` _]i lkoepekj s=;Ge%* Qda baa`bkns]n`
pani eo ]hok ja_aoo]nu sdaj pda ajceja eo _kh` ]j` pda ; + @ ia]oqnaiajp eo jkp ]r]eh]^ha,
Qda baa`bkns]n` ]j` baa`^]_g pani ej pda bqah _kii]j` naoqhp ej ] psk `acnaao kb bnaa+
`ki _kjpnkh pklkhkcu* sde_d cerao ikna bnaa`ki ej ]_dearejc pda `aoecj ck]ho `qnejc n]le`
pdnk ppha opalo,

Qda baa`bkns]n` pani &C@-R/' eo ^]oa` kj pda na_ajp skng ej X05Z* ]j` eo ik`ebea` pk
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Cecqna 2,28 Qknmqa naolkjoa &]p 53. nli' qoejc `ebbanajp hks+l]oo behpano ej pda _]i ld]oejc `u+
j]ie_o,

ej_hq`a pda abba_po kb r]ne]^ha _]i peiejc kj pda _uhej`an ]en _d]nca, Qda p]og ejrkhrao
pda aopei]pekj kb pda _uhej`an lqilejc i]oo ]en bhks n]pa &e [qa' bnki pda ia]oqna` _]i
ld]oejc &=;Ge '* pda aopei]pa` i]jebkh` lnaooqna &Mi'* ]j` pda ajceja olaa`

e [qa 9 J $=;Ge(Je (H % &2,/'

Qda aopei]pa` i]jebkh` lnaooqna &Ji' eo _]h_qh]pa` ]o &oaa ]hok Bmq]pekj 1,/'

b ^ a f 9 Ees j b G ; @ ' G ; @ + ` [ * ' &2,0'

sdana sa d]ra qoa` pda `uj]ie_o kb pda i]oo ]en bhks iapan 8 l W G ; @ +b G ; @ 8 e]) Qk
aheiej]pa pda`aner]pera kj pda ]en bhks ia]oqnaiajp* sa qoa pda r]ne]^ha

0.5Engln*Cycle.
- - I Eng~noCycle
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Cecqna 2,38 Qknmqa naolkjoa &]p 0... nli' qoejc `ebbanajp hks+l]oo behpano ej pda _]i ld]oejc
`uj]ie_o,

R 8 Je u E e ~ N xG;@ * Qdeo ueah`o pda aopei]pa` _uhej`an i]oo ]en bhks n]pa 8

J W B ; EesG;@ ) eNqa%

E 8 R ' E e ) j ) G ; @ &2,1'

nd f * ; Js=;Ge( @ f ( H %

Ckn pda aopei]pekj kb pda i]oo ]en _d]nca ejpk pda _uhej`ano &i[' sa ]ooqia` qjebkni bhks
`qnejc pda ejp]ga arajp &>Q* bkn pda _]h_qh]pekj kb >Q oaa 1,0,2' 8

Ö+ /3
e Y ; jaa[qa Ç>Q ; e [qa ~ Ö sdana H 5 ajceja olaa` ej nli

Qda baa`bkns]n` bqah _kii]j` &@=bo% eo ceraj ^u 8

&2,2'

@ 9
=Do /2,42

&2,3'
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0*. */ >ZmZermb\ >hgo^km^k @__b\b^g\r o^klnl A^^]`Zl @f bllbhgl*

Qda baa`bkns]n` pani ajoqnao `a_kqlhejc kb pda _]i ld]oejc ]j` pda ; + @ ej opa]`u+
op]pa* ^qp ]hhkso decd bnamqaj_u ejpan]_pekj, Oa`q_ejc baa`c]o HI p ]j` E@ aieooekjo b]rkno
ejop]jp]jakqo _d]jca kb pda _]i ld]oejc pk pda o_da`qha` oap+lkejp, Pq_d _]i ld]oejc
]_perepu skqh` _]qoa ] decd bnamqaj_u `eopqn^]j_a pk pda ; + @ hkkl, Rjbknpqj]pahu pda hkjc
`ah]u &6/. `acnaao' ej pda ; + @ ia]oqnaiajp ]ook_e]pa` sepd pda _ki^qopekj+atd]qop opnkga
]j` pda pn]jolknp `ah]u ej pda atd]qop i]jebkh` eilkoao ] ^]j`se`pd heiep]pekj kj pda ; + @
hkkl, Fb pda `eopqn^]j_a pk pda ; + @ hkkl _]qoa` ^u pda _]i ]_perepu eo ] p decd bnamqaj_u
&e,a,* ^aukj` pda ]_dear]^ha ^]j`se`pd kb pda ; + @ _kjpnkhhan'* pdaj pda `eopqn^]j_a _]jjkp
^a nafa_pa`, Fj pdeo _]oa* ep eo ] _kneeikj pa_djemqa pk ohks `ksj pda _]i ld]oejc oecj]h*
e,a,* pk `a+pqja pda oq^ouopai pd ] p _]qoao pda decd bnamqaj_u `eopqn^]j_a, Qdeo ]hpanj]pera*
]hpdkqcd _kjoeopajp sepd _qnnajp `aoecj ln]_pe_a* ajp]eho hkoo kb pda lkpajpe]h ^ajabepo kb pda
S@Q ajceja,

Qda `uj]ie_ lanbkni]j_a pn]`akbb eo ^apsaaj &]' pda baa`c]o aieooekjo pd ] p pda _]p]hupe_
_kjranpan iqop lnk_aoo ]j` &^' pda abbe_eaj_u kb pda _]p]hupe_ _kjranpan &sde_d eo ] bqj_pekj
kb ; + @ at_qnoekjo bnki opke_dekiapnu', Aqa pk pda ejpan]_pekj ^apsaaj pda _]i pei ejc hkkl
]j` pda ; + @ hkkl sa _]jjkp oeiqhp]jakqohu iejeieva &]' ]j` i]teieva &^'9 pdeo eo ^a_]qoa*
i]teiqi _]p]hupe_ abbe_eaj_u namqenao pd] p ; + @ ^a dah` lanba_phu ]p opke_dekiapnu* sde_d
ej pqnj nqhao kqp ikrejc pda _]i n]le`hu pk na`q_a baa`c]o aieooekjo, > `uj]ie_ ik`ah
kb pda _]p]hupe_ _kjranpan abbe_eaj_u _kqh` dahl ola_ebu ] necknkqo pn]`akbb ^apsaaj pda psk
^]j`se`pdo* ^a_]qoa* ]bpan ]hh* pda qhpei]pa ck]h eo pk iejeieva p]ehlela aieooekjo, Pej_a ep
eo `ebbe_qhp pk e`ajpebu ]j ]__qn]pa ]j` oeilha `uj]ie_ ik`ah kb pda p]ehlela aieooekjo* sa
oaha_pa` pda ^]j`se`pd kb pda _]i ld]oejc hkkl ^]oa` kj ej`e_]pekjo p]gaj bnki ajceja+
`uj]ikiapan ` ] p] ]j` atlaneiajp]h rade_ha paopo, Qda paopo oqccaop pd ] p _]i pn]joepekjo
]na pk ^a ]_deara` sepdej kja ajceja _u_ha &50. `acnaao'* ok pd ] p sa _]j na]heva pda ^ajabepo
kb r]ne]^ha _]i ld]oejc a]nhu ej pda pn]joeajp lanek`, Qdeo `e_p]pao pda hksan ^kqj` kj pda
_]i ld]oejc ^]j`se`pd, Lj pda kpdan d]j`* sa d]ra bkqj` ej pda lnarekqo oa_pekj pd] p
ej_na]oejc pda ^]j`se`pd ^aukj` pdeo hksan ^kqj` naoqhpo ej qj]__alp]^ha daoep]pekj, Ckn
pda ]^kra na]okjo sa _dkoa kja ajceja _u_ha &50. `acnaao' pk ^a pda namqena` peia _kjop]jp
kb pda _]i ld]oejc `uj]ie_o,

0*/ HnemboZkbZ[e^ A^^][Z\d >hgmkhe ?^lb`g*

> iqhper]ne]^ha _kjpnkhhan s]o `aoecja` pk pn]_g pda `aoena` _]i ld]oejc &r]hqa bnki
pda o_da`qhejc i]l' ]j` i]ejp]ej ; + @ ] p opke_dekiapnu ^u _kjpnkhhejc bqah ]j` _]i ld]o+
ejc _kii]j` qoejc pda _]i ld]oejc lkoepekj ia]oqnaiajp* pda ; + @ oecj]h bnki pda BDL
oajokn* ]j` pdnk ppha lkoepekj ia]oqnaiajp, Qda S@Q ajceja ik`ah `kao jkp ej_knlkn]pa
bqah lq``hejc `uj]ie_o, >hok* pdana eo ] oecjebe_]jp `acn]`]pekj kb pda _]i ld]oan lanbkn+
i]j_a `qa pk ]cejc, Ckn pdaoa psk na]okjo pda iqhper]ne]^ha _kjpnkh `aoecj eo ^]oa` kj

I
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pda IND-IQO iapdk`khkcu pk iaap pda ja_aoo]nu nk^qopjaoo lnklanpeao ]j` pk iaap pda
bkhhksejc lanbkni]j_a namqenaiajpo 8 &e' Qda namqena` _]i ld]oejc `uj]ie_o ]na amq]h kn
b]opan pd]j kja ajceja _u_ha $M;N% ( sde_d* ] p 0... nli _knnaolkj`o pk ] peia _kjop]jp
amq]h kn b]opan pd]j .,.4. oa_, &ee' Jejeieva ; + @ at_qnoekjo,

Ta heja]neva` pda ik`ah ]p ] pdnkppha lkoepekj amq]h pk 7,11 `acnaao* _]i ld]oejc amq]h
pk /. `acnaao* ]j` ajceja olaa` amq]h pk 0... nli, Qdeo klan]pejc lkejp heao ej pda pn]joepekj
nacekj kj pda _]i ld]oejc o_da`qhejc o_daia odksj ej Cec, 2,1, Qda `ah]uo ]na nalnaoajpa`
^u /op ]j` 0j` kn`an M]`a ]llnktei]pekjo, Qda heja]n ik`ah d]o 7 op]pao ]j` 0 ejpacn]pkn
op]pao, Qda op] pa ol]_a nalnaoajp]pekj kb pda heja]neva` ik`ah eo ceraj ^u 8

p $ l ' ; ;p$ l % ) <m$l % ' < jj $ l '

q$ l ' ; =p$ l % ) >m$l % &2+4'

sdana

p ;

Je &i]jebkh` lnaooqna'
> -C &] p pda RBDL oajokn'

R &]en _d]nca aopei]pkn op]pa'
G ; @ &i]oo ]en bhks'

=;G f &ia]oqna` _]i ld]o,'
=;G Y &]_pq]h _]i ld]o,'

@\]d &`ah]ua` bqah'
> -C &]p pda _]p, _kjr,'
> -C &]p pda _uhej`an'

j 8 4 pd nk ppha lkoepekj* ]j` q ;

* m 8
=;G [ &_]i ld]o, _kii]j`'

C_ &bqah _kii]j`'

; + @ ]p` &> -C ia]oqnaiajp'
=;Ge &_]i ld]o, ia]oqna`'

*]j`

> ;

+6 ,/.7 . . . .,/51 . . . .
0/1,00 +/2,064 0/1,00/ 1,/76 . +//,/.0 +/.0427 +22,2.2 .,.34

. . +6,/.7 .,212 +. ,/51 .,200 . . .

. . . +15,.15 . . . . .

. . . . +04,736 . . . .

. . . . /.7,066 +/11,111 . . .

. . .,332 .,..6 .,./0 +. ,.07 +/11,111 . .
630,664 . 630,664 /0,571 . +22*2.6 +2/.373 +66,6.6 +2.,707

. . . . . . . 42 .
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< ;

Ö.,...12/ . .,.2./.
. 2 .

.,...12/ . .
. . 0,4512
2 . * <j ; .

+.,0/3446 . .
. .,./.1 .
. /4 .
. . .

= 8
. 1,35/ . . . .
. . . . +4 ,61 /4,445 . . .

. . h#
* ]j` > ;

. h#

. . . .,./13 .

Aqnejc _d]jcao ej pdnk ppha lkoepekj* ep eo eilknp]jp pk i]ejp]ej ; + @ ] p opke_dekiapnu
]j` i]ejp]ej vank pn]_gejc annkn ej pda _]i peiejc, Qdeo eo ]__kilheoda` ^u ]qciajpejc
pda op]pa ra_pkn sepd pda ejpacn]h kb pda annkn ej pda ; + @ $8cb 9 ; + @ /lga[ | ; + @ ]p` % ( ]j` pda
ejpacn]h kb pda annkn ej pda _]i peiejc &:50 ; = ; G \ ] k u = ; G e %5

; + @ klga[

= ; G \ ] k
5 ; .- +

Ta ]qciajpa` pda ejlqp ]j` op] pa ra_pkn pk pda S@Q ajceja ]o bkhhksao

&2,5'

] n
^ 8 ; + @ c$,m\ * ]j` + ;

&

= ; G \ ] k
,7,

&2,6'

Qda naoqhpejc ]qciajpa` ouopai eo 8

&

L

& % < % % <j L %Ö ) m )
* 7 , @ L * 7 , >

ç
+e/L

<j

ã / R
[ 9 \ ,

\\\\ G

G

5 *

kn oeilhan

) T>Vm

>

p 8 ;p ) <m +w+ <j^

q ; =p 2+ l % m *

&2,7'

&2,/.'

Qda _kjpnkhhan baa`^]_g c]ej m 8 |E p ; X +>%e +>%0Z X| Z eo bkqj` ^u okhrejc pda INO
lnk^hai, Qda saecdpejc i]pne_ao Lpp ]j` L mm qoa` ej pda iejeiev]pekj kb pda _kop bqj_pekj

..[.jvI;]
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D ; ^wv $p #Lppp ) m#Lmmm ' \l ]na oaha_pa` ok pd] p pda _hkoa` hkkl namqenaiajpo ]na o]peobea`,
Qdaen r]hqao ]na 8

Lpp 8 \aY_$T.,142* /3..* .,1* /6* /...* /...* .,7* /3..* /3..* 5....* 3...Z'

Lmm ; \aY_$Td( /Z'

Qda naoqhpejc ee e ]j` E . baa`^]_g c]ejo ]na 8

&2,//'

E / ;
+12,.61 +6 ,.35 +. ,//6 +.,../6 11,431 /1,3.1 6507,34
+243,72/ +4.,574 3/,777 .,56. 2,221 +1 ,471 /.5003

13,.74 +5.,.64
040,015 7,16.

+0 ,426 +6,.54
+/3,174 +32,0.3

&2,/0'

Qda kjhu ia]oqnaiajpo ]r]eh]^ha ]na pda @>J peiejc ia]oqnaiajp* ]j` pda ; + @ ]p
pda BDL oajokn, Manba_p ia]oqnaiajpo kb pda pdnk ppha ]jcha $,% ]na ]hok ]ooqia`, Ckn
pda _kilhapa _kjpnkhhan `aoecj sa jaa` pk aopei]pa pda op]pao $p% qoejc ]j k^oanran, Qda
k^oanran c]ejo ]na `anera` bnki ] H]hi]j behpan `aoecj ^u iejeievejc pda _kr]ne]j_a ^apsaaj
pda ]_pq]h ]j` pda aopei]pa` r]hqao kb pda op]pa, Qda na]h ouiiapne_ lkoepera oaie+`abejepa
i]pnet nalnaoajpejc pda ejpajoepeao kb pda op]pa jkeoao Kpp( ]j` pda na]h ouiiapne_ lkoepera
`abejepa i]pnet nalnaoajpejc pda ejpajoepeao kb pda ia]oqnaiajp jkeoao Kqq ]na ]ooqia`
`e]ckj]h, Qda H]hi]j behpan c]ej eo ]`fqopa` ok pd] p pda IND _kjpnkhhan _]j ]ouilpkpe_]hhu
]llnk]_d pda nk^qopjaoo lnklanpeao kb pda INO `aoecj, Ikkl pn]joban na_kranu ej pda ejlqp
eo ailhkua` ]j` pda bej]h r]hqao bkn pda _kr]ne]j_a i]pne_ao Ktt* ]j` Kqq ]na 8

Kpp ; `e]"&X.,../*.,/*.,../*/*.,/*.,/*.,...7*.,/*.,/Z'

Kqq | /... ~\aY_$T,*/*.,/Z', &2,/1'

Qda naoqhpejc k^oanran c]ej eo 8

F 8

/,/.5672a Ö.3
3,375426a + ./
+/,/7566.a Ö.3
+0,407133a + .4
+3,.020./a + .5
Ö1,2/64/0a + .5
+0,0.0.3.a + .3
Ö/,2/4367a + ./
5,/36027a Ö.0

6,//0562a Ö.5
Ö4,12234.a + .5
6,//457/a Ö.5
Ö/,542656a Ö/1
6,2.5.01a + .3
/,2665/6a + .2
+/,1332.5a Ö.6
3,3502.7a + .5
Ö/,1.0142a + .3

&2,/2'

Qda _ki^eja` k^oanran ]j` _kjpnkhhan op]pa+ol]_a nalnaoajp]pekj eo `ao_ne^a` ^u pda

]
I

I
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q] 8 =p ] ' >m ' >jja

m ; |E U p ] + EWi &2,/3'

T ' ' [ % sdana p ] eo pda aopei]pa` op]pa*

]j` bej]hhu

H BI

HW / å

; ) F = ) <E a ' F>E U F> C $ . ) < E .
.

m ; X+> % )- , *

.

Fe

BI # ;
)

+ -
[ %

( T (

< ) F > j .
. C

&2,/4'

Qda _kjpnkhhan `aoecj lnk_aoo ejrkhra` paopejc pda lanbkni]j_a kb pda heja]n _kjpnkhhan
sdaj ]llhea` pk pda jkjheja]n S@Q ajceja ik`ah, @kjpnkhhano sepd ; + @ ^]j`se`pd ^aukj`
/0 n]`-oa_ naoqhp ej sknoa ; + @ naolkjoa `qa pk pda `ahapanekqo abba_po kb pda `ah]u ej pda
; + @ ia]oqnaiajpo, Cecqna 2,4 odkso pda ?k`a c]ej lhkpo kb pda naoqhpejc _hkoa` hkkl
pn]joban bqj_pekjo,

@>J

>-Catd
+# %Q

V

+

+

-

*@Hp

;

e j

FS

Y

/ . 7 hLLL

@>J&eao

>-Copke_d

Cecqna 2,48 ?k`a c]ej lhkpo kb pda _hkoa` hkkl pn]joban bqj_pekjo &bnamqaj_u ej n]`-oa_',

1!].[rJ'[
1 *~ ,

I 1~7~~i~T

~4~TT~fl
'i{LLLJLJ ~

ji .10

~00 ~

Til II

II T

ITI1.

r3':

+12= I I

[

[]= ]$00 $000

~fl4
~II I H I

~~ II

I lo .'M

I I lo

PETITIONER'S EXHIBIT 1002 
US PATENT NO. 6,557,540



14

0*0 Ihgebg^Zk MbfneZmbhg @qZfie^*

Qda lqnlkoa kb pdeo oa_pekj eo pk ehhqopn]pa okia kb pda lnklanpeao kb pda _hkoa` hkkl ouopai
bkn ] _kjrajpekj]h ajceja &beta` _]i ld]oejc' ]j` pda S@Q ajceja, Cecqna 2,5 odkso pda
oeiqh]pa` naolkjoa kb pda _kjrajpekj]h ajceja &beta` _]i ld]oejc' ]j` pda S@Q ajceja pk
] omq]na s]ra ej _kii]j`a` pdnk ppha ]p 0... nli, Qda oamqaj_a kb pd nk ppha _kii]j`o eo
7,. `acnaao &jkiej]h' pk 5,0 `acnaao pk /0,. `acnaao ]j` ^]_g pk 5,0 `acnaao ]j` pdaj pk
7,. `acnaao, Qda _knnaolkj`ejc _]i ld]oejc oap+lkejpo ]na 1 `acnaao pk /. `acnaao pk 13
`acnaao &i]teiqi' ]j` ^]_g pk 1 `acnaao ]j` pdaj pk /. `acnaao, Qda _kjrajpekj]h ajceja
o_daia d]o beta` _]i ]p . `acnaao,

Qda naoqhpejc pknmqa naolkjoa kb pda S@Q ajceja eo galp ]o naolkjoera ]o pda _kjrajpekj]h
ajceja ej ]__ahan]pekj, Aqnejc pda ]^nqlp `a_ahan]pekj ]p pda 3pd oa_kj` kb pda oeiqh]pekj*
pda pknmqa naolkjoa kb pda S@Q ajceja d]o ]j ]^nqlp pn]joeajp ^ad]rekn sde_d iecdp ajp]eh
`ner]^ehepu lnk^haio, Qda pn]joeajp ; + @ naolkjoa kb pda S@Q ajceja eo ohecdphu sknoa pd]j
pda ; + @ naolkjoa kb pda _kjrajpekj]h ajceja,

Qda ]`r]jp]ca kb pda S@Q ajceja kran pda _kjrajpekj]h o_daia eo `aikjopn]pa` ] p pda
baa`c]o HI p ]j` B= aieooekjo, Roejc pda ejpacn]pa` ]na] `abeja` ^u pda HI p ]j` B=
aieooekj _qnrao ]o ] _nq`a ia]oqnaiajp kb ajceja aieooekjo* sa _]j aopei]pa ] lkooe^ha
na`q_pekj kb /.# ej HI p ]j` 0.# ej B= `qnejc pd] p lanek`, Jknakran* pda ajceja kl+
an]pao ej decdan i]jebkh` lnaooqna* sde_d i]u na`q_a pda lqilejc hkooao ]j` lnkre`a ]j
eilnkraiajp ej bqah a_kjkiu,

0*1 KD A^^][Z\d >hgmkhe ?^lb`g*

Fj pdeo oa_pekj sa ejraopec]pa ] oeilhan _kjpnkhhan ]n_depa_pqna bkn pda lnarekqo baa`^]_g
lnk^hai, Fp _kjoeopo kb &e' ] _h]ooe_]h* peia+ejr]ne]jp* oejcha+ejlqp oejcha+kqplqp &PFPL' MF
_kjpnkhhan pd ] p* ^]oa` kj pda ; + @ ia]oqnaiajp ] p pda BDL oajokn ]j` pda baa`bkns]n`
pani &Bmq]pekj 2,1'* ]`fqopo pda bqah _kii]j`9 ]j` &ee' ] hksl]oo behpan pd ] p nacqh]pao pda
_]i ld]oejc `uj]ie_ ^ad]rekn, Qdeo _kjpnkh opnq_pqna eo a]ou pk `arahkl* eilhaiajp ]j`
_]he^n]pa* ]j` ep eo e`ajpe_]h pk pda ateopejc _kjpnkh ]n_depa_pqna ej _kjrajpekj]h ]qpkik^ehao*
sepd pda ]``epekj kb pda _]i ld]oejc hks l]oo behpan, Fjraopec]pekj kb oeilhan _kjpnkhhan ]n+
_depa_pqnao eo ranu eilknp]jp pk pda eilhaiajp]pekj op]ca kb ]ju _kjpnkhhan `arahkliajp,
Eana* pda ikper]pekj ]neoao bnki pda b]_p pd ] p eb pda oeilhan _kjpnkh opnq_pqna naoqhpo ej
o]peob]_pknu lanbkni]j_a* pdaj ]``epekj kb pda r]ne]^ha _]i peiejc ia_d]jeoi pk ] _kj+
rajpekj]h ]qpkikpera ajceja `kao jkp namqena _kilhapahu jas okbps]na `arahkliajp* ^qp
ianahu ejrkhrao _]he^n]pekj kb &e' pda MF c]ejo ej pda ; + @ hkkl ]j` &ee' pda peia _kjop]jp
kb pda _]i ld]oejc `uj]ie_o, Cecqna 2,6 odkso pda `ebbanajp _kjpnkh ]n_depa_pqnao bkn pda
JFJL ]j` pda MF o_daia,

Fj Pa_pekjo 2,0,/ ]j` 2,0,1 sa `eo_qooa` pda eilknp]j_a kb pda _]i pn]joeajp ^ad]rekn
pk pda pknmqa naolkjoa ]j` pda ; + @ hkkl at_ep]pekj, Qdeo ejpan]_pekj eilkoa` ^]j`se`pd
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Cecqna 2,58 Peiqh]pekj naolkjoa kb pda _kjrajpekj]h ]j` pda S@Q ajceja,
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P=N
"6QKMQI

@>J*,@>J*

J>C@>J*

CqahCqah

:ÉÖ [ÅeÑ+
Jqhper]ne]^ha
@kjpnkhhan

@>J*

IMC

Cbs;b&J>C*@>J' \

P=N
6QKMQI

Cecqna 2,68 Ae]cn]io kb pda JFJL _kjpnkh o_daia* ]j` pda ÜMh+hksl]oo behpaná _kjpnkh o_daia,

heiep]pekjo pk pda _]i ld]oejc `uj]ie_o* sde_d _knnaolkj`a` pk ] peia _kjop]jp kb kja
ajceja _u_ha, Qda hksl]oo behpan `aoecja` d]o ] peia _kjop]jp kb .,.4. oa_ sde_d _knnaolkj`o
pk kja ajceja _u_ha ]p 0... nli8

=;G } 8 7 e l j a = ;G & ) ) :2+/5<

Qqjejc pda MF c]ejo ej pda ; + @ hkkl* sa ]_deara` pda _hkoa` hkkl odksj ej pda necdp lhkp
kb Cec, 2,7 &`]oda` heja', Qda pn]joban bqj_pekj kb pda MF _kjpnkhhan eo 8

@ [ e g b j f W j f ; +@ [ je & 2/c '
k

Ckn pda _kil]neokj kb pda psk _kjpnkh o_daiao* Cecqna 2,7 odkso pda ?k`a c]ej lhkpo kb
pda psk naoqhpejc _hkoa`hkklo bkn pda JFJL ]j` oeilha MF o_daia,Qda ?k`ac]ej lhkpo
kb pda _hkoa` hkkl pn]jobanbqj_pekj ^apsaaj pda `aoena` ]j` ia]oqna` _]ild]oejc bkn pda
psk _kjpnkh o_daiao eo odksj ]p pda habp lhkp kb Cec, 2,7, Qda ?k`a c]ej lhkp kb pda _hkoa`
hkkl pn]joban bqj_pekj bnki pda `aoena` opke_dekiapne_ ; + @ $ ; +@ klga[' pk pda ; + @ ] p pda
BDL oajokn &; +@ ]p`' bkn pda psk _kjpnkh o_daiao eo odksj ]p pda necdp lhkp kb Cec, 2,7,

Cecqna 2,/. _kil]nao pda psk o_daiao ej ] jkjheja]n oeiqh]pekj 8 JFJL _kjpnkhhan
ranoqo MF _kjpnkhhan, Peieh]nepu ej pda _]i ld]oejc `uj]ie_o eo i]ejp]eja`* ]j` pda ajceja
pknmqa naolkjoao ]na ]hikop e`ajpe_]h, Qda HI p ]j` B= aieooekjo ej ^kpd _]oao ]na amqer+
]hajp, Eksaran* pda JFJL _kjpnkhhan pd] p _kkn`ej]pao pda _]i ld]oejc ]j` bqah _kii]j`
naoqhpo ej ] oi]hh eilnkraiajp ej pda jkjheja]n ; + @ oeiqh]pekj naolkjoa, @kil]neokj kb
pda JFJL ]j` pda oeilhan _kjpnkhhan ]n_depa_pqna ianepo ikna ejraopec]pekj* oej_a ] `acn]+
`]pekj ej ; + @ lanbkni]j_a iecdp _]qoa ]j ej_na]oa ej pda p]ehlela aieooekjo `qa pk pda
oajoepera lanbkni]j_a kb pda pdnaa+s]u+_]p]hupe_ &QT@' _kjranpan ]o ] bqj_pekj kb ; +@ * Qk
_]lpqna pda i]ej ba]pqnao kb pda psk _kjpnkh `aoecjo sa _kj_ajpn]pa kj pda heja]n ajceja

AM CANM,

Ffb AN AFich
Pf 4=

.5( 1~ 11 5 1( 5
rc- PilI'err k4.1Z5)

2

T

)tS

A/Fexh

A/Fstoich

CAMdes

CAMdes

10.

-- 400
10

fW=f(MARCAM)

F7 i I
fb. !;+-

- 1,

c

PETITIONER'S EXHIBIT 1002 
US PATENT NO. 6,557,540



2-

HDHJHDHJ

~/.

~0.

+2.

<2.

<4.

*1 ,

/.. /..

Cecqna 2,78 ?k`a c]ej lhkpo kb _hkoa` hkkl pn]joban bqj_pekjo sepd pda JFJL ]j` pda ÜMh+hksl]oo
behpaná baa`^]_g _kjpnkhhano &bnamqaj_u ej n]`-oa_',

ik`ah ]j` pda heja]n _hkoa` hkkl naolkjoa _knnaolkj`ejc pk pda _kjpnkhhan ]n_depa_pqnao, ?u
aheiej]pejc pda abba_po kb pda jkjheja]n ajceja ik`ah kj pda `uj]ie_ naolkjoa* kja _]j
opq`u pda abba_po kb pda iqhper]ne]^ha ]j` pda `a_ajpn]heva` _kjpnkhhan ]n_depa_pqna kj pda
`uj]ie_ naolkjoa kb pda S@Q ajceja,
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Cecqna 2,/.8 Peiqh]pekj naolkjoa kb pda iqhper]ne]^ha ]j` pda MF _kjpnkh o_daia,
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>C<KN@L 1

>hgl^jn^g\^l h_ Hh]neZk >hgmkhee^k ?^o^ehif^gm _hk ma^
P>N @g`bg^*

> ik`qh]n ]n_depa_pqna nabano pk ] okbps]na knc]jev]pekj _kjoeopejc kb ] _khha_pekj kb ej+
`alaj`ajp lnkcn]i _kilkjajpo sepd sahh+`abeja` ejpanb]_ao ola_ebuejc pda ejbkni]pekj bhks
]_nkoo ik`qha ^kqj`]neao, Pq_d ]j ]n_depa_pqna d]o i]ju ^ajabepo8 eilnkra` lnk`q_perepu
pdnkqcd ik`qha naqoa* oa]ihaoo ejpacn]pekj kb jas ba]pqnao* pn]jol]najp naikr]h kb k^okhapa
ba]pqnao* ]j` ik`qha od]nejc ]_nkoo lksanpn]ej lh]pbknio, >``epekj]hhu* i]ejp]ej]^ehepu eo
oq^op]jpe]hhu ajd]j_a` ej pd] p ik`qhao _]j ^a ik`ebea` ej`alaj`ajphu kb kpdan l]npo kb pda
lksanpn]ej _kjpnkh opn]pacu, Q d]p eo* kja iecdp naikra ]j` nalh]_a pda BDO kn bqah _kjpnkh
ik`qha sepdkqp ]bba_pejc pda naop kb pda opn]pacu,

?a_]qoa kb pdaoa ]`r]jp]cao* ik`qh]n _kjpnkhhan ]n_depa_pqnao d]ra h]ncahu ^aaj qoa` ej
]qpkikpera ej`qopnu ha]`ejc pk pda _kjrajpekj]h `a_ajpn]heva` _kjpnkh `aoecj, @kjrajpekj]h
_kjpnkh `aoecj ln]_pe_a d]o ^aaj pk ]ooqia ej`alaj`aj_a kb pda lksanpn]ej oq^ouopaio* ]j`
]llhu _h]ooe_]h _kjpnkh pa_djemqao pk ej`ere`q]h ajceja ]j` lksanpn]ej oq^ouopaio, Aqnejc
pda _]he^n]pekj lnk_aoo pda baa`^]_g c]ejo bkn a]_d _kjpnkh hkkl ]na pqja` sepd pda kpdan hkkl
ej i]jq]h &klaj hkkl', Lbpaj pda kran]hh lanbkni]j_a eo qjo]peob]_pknu sdaj pda kpdan hkklo
]na lh]_a` ej ]qpki]pe_ &_hkoa` hkkl' `qa pk pda ejpan]_pekj ^apsaaj pda `ebbanajp hkklo*
pdqo bqnpdan _]he^n]pekj eo namqena`, Auj]ie_ ejpan]_pekjo ]na iejeieva` ^u `a+pqjejc kn
_]he^n]pejc ] oq^ouopai _kjpnkhhan pk ]rke` pda qjejpajpekj]h at_ep]pekjo, Qdeo lnk_aoo kb+
paj naoqhpo ej oq^klpei]h lanbkni]j_a sde_d iecdp jkp ^a oqbbe_eajp bkn pda ej_na]oejchu
`ai]j`ejc namqenaiajpo ej pn]joeajp ajceja lanbkni]j_a, Jknakran* pda ]`r]j_a` pa_d+
jkhkcu ajcejao d]ra opnkjchu _kqlha` oq^ouopaio, Qdaoa ejpan]_pekjo eilkoa lanbkni]j_a
pn]`akbbo ]j` namqena h]^knekqo pqjejc lnk_aoo kb pda iqhpelha PFPL+hkklo &`a_ajpn]heva`
_kjpnkhhan',

>llhuejc ik`anj _kjpnkh pa_djemqao pk `aoecj ] iqhper]ne]^ha _kjpnkhhan eo pda j]pqn]h
]llnk]_d pk pda lnk^hai, Aaoecjejc ] iqhper]ne]^ha _kjpnkhhan* dksaran* eo ] _kilhe_]pa`
p]og ]j` namqenao pda `arahkliajp kb ] _kilhapa `uj]ie_ ik`ah kb pda ouopai opq`ea`,
Cqnpdanikna* JFJL _kjpnkhhano ]na `ebbe_qhp pk pqja* ik`ebu* ]j` na_kran ]bpan _kilkjajp
b]ehqna, Fp eo d]n` pk eilhaiajp JFJL _kjpnkhhano ^a_]qoa pdau namqena h]nca iaiknu ol]_a
]j` ata_qpekj peia, Aqa pk pdaen _kilhatepu* JFJL _kjpnkhhano ]na n]na ej pda ]qpkikpera

2/
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ej`qopnu, Fj pda jatp oa_pekjo sa odks pd]p pda iqhper]ne]^ha _kjpnkhhan `aoecja` ej pda
lnarekqo _d]lpan _]j ^a oeilhebea` sepdkqp `apneiajp]h _kjoamqaj_ao ej pda ajceja `uj]ie_
naolkjoa,

1*- ?^\^gmkZebs^] >hgmkhe h_ HnemboZkbZ[e^ KeZgml*

Qda oeilhaop ]llnk]_d ej _kjpnkhhejc ] JFJL lh]jp eo pk ecjkna pda iqhper]ne]^ha j]+
pqna kb pda lh]jp ]j` `aoecj ] oap kb PFPL baa`^]_g ouopaio, Eksaran* `aoecjejc ] oap kb
PFPL ouopaio pk o]peobu ej`ere`q]h _hkoa` hkkl lanbkni]j_a &a,c, olaa` kb naolkjoa ]j`
`eopqn^]j_a nafa_pekj' `kao jkp eilhu pd] p pda sdkha iqhper]ne]^ha ouopai sehh ejdanep pdaoa
lnklanpeao, @hkoejc okia hkklo iecdp d]ra `ahapanekqo abba_po kj pda ^ad]rekn kb pda nai]ej+
ejc hkklo, Tdaj decd hkkl c]ej eo jkp ]r]eh]^ha* pda kjhu ia]jo pk na`q_a pda ejpan]_pekj eo
pk `a+pqja pda lnarekqo hkklo* ]j` pdanabkna eilkoa lanbkni]j_a pn]`akbbo, Roejc `a_ajpn]h+
eva` _kjpnkhhano ej JFJL lh]jpo sepd opnkjc ejpan]_pekjo eilkoao lanbkni]j_a heiep]pekjo
pd ] p d]ra ^aaj atlhkna` ]j` e`ajpebea` ]o a]nhu ]o pda /74.o ej X4Z, Fj pda lnk_aoo _kjpnkh
hepan]pqna* pdana ]na ] oecjebe_]jp jqi^an kb opq`eao kj pda ejpan]_pekjo kb oq^lnk_aooao ej
JFJL lh]jpo ]j` pdaen oecjebe_]j_a kj pda _hkoa` hkkl lanbkni]j_a &X3.* 5.Z ]j` nabanaj_ao
pdanaej',

Lja s]u kb na`q_ejc pda ejpan]_pekj ^apsaaj oq^ouopaio eo pk `aoecj `a_kqlhano* e,a,
baa`bkns]n` _kilajo]pkno pd] p i]teieva `e]ckj]h `kiej]j_a ]p pda bnamqaj_u sdana pda
oq^ouopai ejpan]_pekj eo opnkjc ]j` pda hkkl c]ejo ]na jkp oqbbe_eajp pk ]ppajq]pa pdeo ejpan+
]_pekj X16* 22Z, >j]huoeo ]j` oujpdaoeo kb nk^qop `a_ajpn]heva` _kjpnkhhano &nk^qop `a_kqlhano
]j` `a_ajpn]heva` _kjpnkhhano' d]ra ^aaj opq`ea` ej X65Z* ]j` paopa` pdnkqcd oeiqh]pekjo ej
]qpkikpera _kjpnkh ]llhe_]pekjo ej X45Z, >jkpdan s]u kb na`q_ejc ejpan]_pekjo ej JFJL
lh]jpo eo pda `aoecj kb iqhper]ne]^ha _kjpnkhhano, Fj X20Z ep eo iajpekja` pd ] p iqhper]ne]^ha
`aoecj pa_djemqao na`q_a pda ejpan]_pekj ^apsaaj oq^ouopaio araj sepdkqp d]rejc p]gaj
atlhe_ep opalo pk `k ok, Fp eo ]hok sahh gjksj X3.* 03Z pd] p iqhper]ne]^ha _kjpnkhhano i]j]ca
`aoecj pn]`akbbo ejdanajp pk JFJL lh]jpo ikna oq__aoobqhhu pd]j `a_ajpn]heva` _kjpnkhhano,

Aaolepa i]ju opq`eao ej pda ]na] kb iqhper]ne]^ha baa`^]_g _kjpnkh* pdana ]na jk sahh
]__alpa` cqe`ahejao ej `abejejc ]j ]__alp]^ha pn]`akbb ^apsaaj _kjpnkh `aoecj _kilhatepu
]j` ouopai lanbkni]j_a ej decdhu ejpan]_pera+ iqhper]ne]^ha ouopaio, Fjraopec]pekj kb pdaoa
eooqao ej pda ]llhe_]pekj kb pda S@Q ajceja sehh ]e` ej ^appan qj`anop]j`ejc pda qj`anhuejc
eooqao kb ] `aoecj iapdk`khkcu ]j` epo lknp]^ehepu pk kpdan ouopaio, Qda S@Q ajceja d]o
oecjebe_]jp ejpan]_pekj ^apsaaj pda `uj]ie_o kb pda r]ne]^ha _]i ia_d]jeoi ]j` pdkoa kb
pda ]en+bqah n]pek oq^ouopai,

1*. HnemboZkbZ[e^ Zg] ?^\^gmkZebs^] >hgmkhee^k6 ?^lb`g*

Fj ] `a_ajpn]heva` `aoecj* kja _kqh` pdejg kb _kjpnkhhejc _]i ld]oejc pk iejeieva baa`c]o
aieooekjo &_]i ld]oejc hkkl'* ]j` nacqh]pejc bqah lqhoa+se`pd `qn]pekj pk iejeieva ; b @

PETITIONER'S EXHIBIT 1002 
US PATENT NO. 6,557,540



21

at_qnoekjo &bqah hkkl', Qdeo ha]`o pk psk oejcha+ejlqp oejcha+kqplqp &PFPL' _kjpnkh ouopaio*
sde_d eo pda `a_ajpn]heva` _kjpnkh ]llnk]_d, Qdeo ]llnk]_d ejepe]hhu ecjknao pda ejpan]_pekj
^apsaaj _]i ld]oejc ]j` ; + @ pd ] p i]gao pda psk hkklo &_]i hkkl ]j` ; + @ hkkl' `uj]i+
e_]hhu _kqlha` kran ] h]nca ^]j`se`pd, Cecqna 3,/ odkso pda ?k`a c]ej lhkpo kb pda lh]jp
heja]neva` ]p 0... OMJ, @]i ld]oejc eo ia]oqna` ej `acnaao* ; + @ eo `eiajoekjhaoo* ]j`
pda bqah _kii]j` eo o_]ha` ok pd ] p ] qjep `are]pekj ej bqah _]qoao ] qjep `are]pekj ej pda
; + @ oecj]h,

Qda lh]jp d]o ] hksan pne]jcqh]n bkni ^a_]qoa pda bqah _kii]j` ]bba_po pda ouopai
`ksjopna]i kb pda ^na]pdejc lnk_aoo, Qdanabkna* pdana eo jk ejpan]_pekj ^apsaaj pda bqah
_kii]j` ]j` pda _]i ld]oejc hkkl $h/0&o' ; .', Fj Cec, 3,/ sa _]j oaa pda ejpan]_pekj
pani $J. - % ^apsaaj pda _]i ld]oejc _kjpnkh oecj]h ]j` ; + @ ia]oqnaiajp, Qdnkqcd pda
pani $J. - % pda _]i _kjpnkh _kii]j` ]_po ]o ]j kqplqp `eopqn^]j_a ej pda ; + @ oq^ouopai
&oaa Cec, 3,0',

><H

>-Catd

//

><H(

hL L L

Cecqna 3,/8 ?k`a c]ej lhkpo kb pda heja]neva` lh]jp &bnamqaj_u ej n]`-oa_',

Ta nala]p dana pda _kjpnkhhan `aoecj _kjoe`an]pekjo8 &]' Qdana eo ] 6/. `acnaao kb `ah]u
ej pda ; + @ lnk_aoo &oaa Cec, 3,0', >p 0... nli* pdeo pn]joh]pao ejpk ] peia `ah]u kb .,.453
oa_, Aqa pk pdeo `ah]u* pda ; + @ ^]j`se`pd odkqh` jkp at_aa` /0 n]`-oa_ &Pa_pekj 2,1', &^'
Qda namqena` peia _kjop]jp bkn pda _]i ld]oejc `uj]ie_o eo 50. `acnaao &/ ajceja _u_ha',
>p 0... nli pdeo _knnaolkj`o pk ] peia _kjop]jp amq]h pk .,.4 oa_* sde_d pn]joh]pao ejpk
] _]i ld]oejc _hkoa` hkkl ^]j`se`pd amq]h pk /5 n]`-oa_, Qda la]g kb pda ejpan]_pekj
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@>J

@>J`a,o @>J an kn

>hgmkhee^k

aj 1n

>-Catd

Cecqna 3,08 ?hk_g `e]cn]i kb pda heja]neva` lh]jp,

pani &M0/' k__qno ]p 0. n]`-oa_ sdeha sa namqena pda _]i ld]oejc ]_perepu pk nkhh kbb ]bpan
/5 n]`-oa_, Qdanabkna* pda _kjpnkh oecj]h cajan]pa` pk bkn_a pda _]i ld]oejc pk pn]_g ]
_kii]j` ejlqp sehh ]hok lnk`q_a ] pn]joeajp naolkjoa ej pda 3 ) 7 hkkl9 ej abba_p* pda _]i
hkkl ]_po ]o ] `eopqn^]j_a pk pda 3 ) 7 hkkl, Ta pdqo oaa pd ] p sa ]na b]_a` sepd ] `ebbe_qhp
`aoecj lnk^hai,

Qda `a_ajpn]heva` _kjpnkh `aoecj ejrkhrao `abejejc pda psk oejcha+ejlqp oejcha+kqplqp
baa`^]_g hkklo pd] p o]peobu pda `aoecj ola_ebe_]pekjo, Qda pn]joban bqj_pekj `ao_ne^ejc pda
`uj]ie_o ej pda _]i ld]oejc hkkl &lj pani ' eo ceraj ^u 8

5 3 < 9 u v),-)/04X u . ) ,% 5 3< G , &3,/'
o ) 04,74 r %% ã %
ig$c:%

Qda pn]joban bqj_pekj `ao_ne^ejc pda `uj]ie_o ej pda 3 ) 7 hkkl &lf0 pani ' eo ceraj ^u 8

* \ & o + /11,12'&o0 + 66,6.6/o )0411,45'
C ]p` u ' /2,064'&o ) /11,11'&o0 ) 66,6.6/o ) 04/7,22' _ % [ % 9e ÖÖ Ö[

M00&É '

Qk iaap pda `aoecj ola_ebe_]pekjo kj pda _]i ld]oejc hkkl pda _kjpnkhhan s]o _dkoaj pk ^a 8

53<G 2 ' ``)52E 5 3< IUURU , &3,1'

_q&o'

> bas `aoecj epan]pekjo naoqhpa` pda bkhhksejc _kjpnkhhan ej pda ; + @ baa`^]_g hkkl 8

@[ 8 + 35&Ç) /{ ' ; + @ annkn , &3,2'

Qda ?k`a c]ej lhkpo kb pda JFJL _kjpnkhhan `aoecja` ej 2,1 &okhe` heja' ]j` pda `a_aj+
pn]heva` _kjpnkhhan &`]oda` heja' ]na ehhqopn]pa` ej Cec, 3,1, ?kpd _kjpnkhhan `aoecjo ]_deara

F - CAMCm
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pda ^]j`se`pd namqenaiajp ej pda _]i ld]oejc hkkl* ]j` lnkre`a ]`amq]pa olaa` kb naolkjoa
ej pda ; + @ hkkl, Qda ^]j`se`pd ola_ebe_]pekjo bkn pda psk hkklo aooajpe]hhu bet pda ^]j`+

%$%&
&#"

~0.

_
/.. /... /...

~/3 JFJL
AB@

~0.

~03

~13

~QL

/... /.. /...

Cecqna 3,18 ?k`a c]ej lhkpo kb pda JFJL _kjpnkhhan ]j` pda `a_ajpn]heva` _kjpnkhhan &bnamqaj_u ej
n]`-oa_',

se`pdo kb pda `e]ckj]h ahaiajpo kb pda _kjpnkhhan ej`alaj`ajphu kb pda _kjpnkhhan opnq_pqna,
>o ] naoqhp* pda `e]ckj]h ahaiajpo kb pda psk _kjpnkhhano ]na ]llnktei]pahu e`ajpe_]h,

@kil]neokjo ^apsaaj pda ouopai naolkjoa sepd pda lnarekqohu oaha_pa` `e]ckj]h _kj+
pnkhhan &oaa Cec, 3,1'* ]j` pda ouopai naolkjoa sepd ] `a_ajpn]heva` _kjpnkhhan _kjoeopejc
kb pda `e]ckj]h ahaiajpo kb pda iqhper]ne]^ha _kjpnkhhan* odksa` kjhu jachece^ha `ebbanaj_ao,
Eaj_a* bkn pda naop kb pdeo opq`u* sa sehh oeilhu _kil]na ]j` `eo_qoo pda `a_ajpn]heva` _kj+
pnkhhan k^p]eja` ^u qoejc pda `e]ckj]h ahaiajpo kb pda iqhper]ne]^ha _kjpnkhhan ]j` pda bqhhu
iqhper]ne]^ha _kjpnkhhan,

Cecqna 3,1 odkso heja]n oeiqh]pekjo kb pda kqplqp ]j` _kjpnkh oecj]ho `qnejc r]nekqo _]i
ld]oejc opal _kii]j`o bkn pda psk `ebbanajp _kjpnkhhan ]n_depa_pqnao, Qda ; + @ `are]pekjo
bkn pda iqhper]ne]^ha _kjpnkh o_daia ]na oecjebe_]jphu ^appan pd]j pdkoa _knnaolkj`ejc pk pda
`a_ajpn]heva` _kjpnkh o_daia,

Filhaiajpejc pda iqhper]ne]^ha _kjpnkhhan pdqo oaaio pk ^a ^ajabe_e]h* ^qp pdana ]na
oaran]h mqaopekjo sa iqop ]``naoo ^abkna sa fqopebu eilhaiajp]pekj kb pda iqhper]ne]^ha
opn]pacu kj ] rade_ha8 Eks `e` pda iqhper]ne]^ha _kjpnkhhan i]j]ca pk nafa_p pda ; + @
`eopqn^]j_a b]opan pd]j pda `a_ajpn]heva` _kjpnkhhan= Fj sde_d s]u `e` pda iqhper]ne]^ha
_kjpnkhhan na`q_a pda ejpan]_pekj ^apsaaj pda psk hkklo= Fj pda jatp oa_pekj sa e`ajpebu pda
ia_d]jeoi ^u sde_d pda iqhper]ne]^ha _kjpnkhhan ]_dearao oi]hhan ; + @ at_qnoekjo `qnejc
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_]i ld]oejc pn]joeajpo,

1*/ HnemboZkbZ[e^ Zg] ?^\^gmkZebs^] >hgmkhee^k6 <gZerlbl*

Ta ^acej ^u `ao_ne^ejc ] `aoecj heiep]pekj lnaoajp sepd `a_ajpn]heva` _kjpnkh, @kjoe`an
pda `a_ajpn]heva` _kjpnkh ouopai ej Cec, 3,3, Qklkhkce_]hhu* pda @>J hkkl ]_po ]o ]j kqplqp
`eopqn^]j_a pk pda ; + @ hkkl, >o jkpa` ej Pa_pekj 3,0 pdana eo jk ejpan]_pekj bnki pda ; + @
hkkl pk pda @>J hkkl,

><H(@>J*

<+A^qa
M00

Cecqna 3,38 ?hk_g `e]cn]i kb pda `a_ajpn]heva` _kjpnkh o_daia,

Aajkpa pda oajoeperepu ]j` _kilhaiajp]nu oajoeperepu bqj_pekjo bkn a]_d hkkl ^u o*9&o' ;
&/ ) lfp&3'_*e&o''+/ ]j` lm$k% ; / Öo*+*&o'* a ; /*0, Qdaj pda pn]joban bqj_pekj `ao_ne^ejc
pda _hkoa` hkkl ; + @ naolkjoa eo ceraj ^u

; +@]p`$k ' ; l.. $ k %; +@Ylga[$k% ) M. . $k%h.a $ k % [f $ k % kf $k%=;G\]k$k% &3,3'

Qda pani qj`anheja` ej Bmq]pekj 3,3 eo amq]h pk =;G [$k%( pda _kjpnkh oecj]h ej pda
@>J hkkl cajan]pa` ej naolkjoa pk ] @>J _kii]j` &=;G\]k'~ >o sa d]ra oaaj* pda
lh]jp ejpan]_pekj &mq]jpebea` ^u pda pn]joban bqj_pekj M0e&"''' _]qoao pdeo oecj]h pk ]_p ]o ]
`eopqn^]j_a pk pda ; + @ hkkl,

Pqllkoa pd] p pdeo _hkoa` hkkl ejpan]_pekj naoqhpo ej qj]__alp]^ha ; + @ pn]joeajpo, T epd
] `a_ajpn]heva` _kjpnkhhan opnq_pqna* pdana ]na psk ]hpanj]pa ]llnk]_dao pk na`q_ejc pda
ejpan]_pekj8

&e' Fj_na]oa pda ^]j`se`pd kb pda ; + @ hkkl* pdqo k^p]ejejc oi]hhan oajoeperepu
&F "00&f:(<' x: h'e ]j` cna]pan `eopqn^]j_a ]ppajq]pekj* kran ] se`an bnamqaj_u n]jca, Qdeo
]hpanj]pera eo jkp ba]oe^ha ej pda lnaoajp lnk^hai* ^a_]qoa kb pda peia `ah]u pd ] p heiepo pda
olaa` kb naolkjoa ej pda ; + @ hkkl &oaa Cec, 3,0',

&ee' Aa_na]oa pda ^]j`se`pd kb pda @>J hkkl pk k^p]ej haoo_kjpnkh ]_perepu
&F _j &fs '"j &fs ' x: /' ]p pda bnamqaj_eao kb pda lnk^hai]pe_ ejpan]_pekj, Qdeo ]hpanj]+
pera d]o ^aaj nqha` kqp ^a_]qoa ep ajp]eho hkoo kb lkpajpe]h ^ajabepo kb pdar]ne]^ha _]i

AIFstoichF
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3,

peiejc ajceja* ]o ]ncqa` ej Pa_pekj 2,0,1,
Qda lna_a`ejc ]j]huoeo eilheao pda ateopaj_a kb ] pn]`akbb ^apsaaj @>J ]j` ; + @ na+

olkjoao, Pla_ebe_]hhu* pk na`q_a pda qj`aoen]^ha abba_po kb ejpan]_pekj bnki @>J _kii]j`
pk ; + @ naolkjoa* ep eo ja_aoo]nu pk aepdan na`q_a pda ^]j`se`pd ej pda @>J hkkl* ]j`-kn
ej_na]oa pda ^]j`se`pd ej pda ; + @ hkkl, Fj_na]oejc pda olaa` kb pda ; + @ naolkjoa eo jkp
ba]oe^ha `qa pk pda peia `ah]u9 daj_a* pda pn]`akbb eo naokhra` ^u o]_nebe_ejc @>J lanbkn+
i]j_a ej b]rkn kb pda ; + @ hkkl,

Ta d]ra oaaj pd ] p ] `a_ajpn]heva` _kjpnkhhan opnq_pqna eilkoao ] pn]`akbb ^apsaaj ]_dear+
ejc pda ^]j`se`pd ola_ebe_]pekjo ej pda psk hkklo, Iap qo jks _kjoe`an psk ia_d]jeoio ^u
sde_d ] JFJL _kjpnkhhan _]j &lkpajpe]hhu' iepec]pa oq_d ] pn]`akbb,

&/ ' Iap pda @>J _kjpnkh oecj]h `alaj` qlkj annkno ej ^kpd _]i ]j` ; + @ hkklo &pda
pani &_e0' ej Cec, 3,4', Booajpe]hhu* pdeo opn]pacu ]hhkso pda _kjpnkhhan bkn pda @>J hkkl pk
]_deara ] _kilnkieoa ^apsaaj nacqh]pejc annkno ej pda psk hkklo ]j` eo ]j ahac]jp ]hpanj]pera
pk pda `a+pqjejc ln]_pe_a &ee'* pd ] p sa iajpekja` ]^kra, Fj pda lnaoajp _]oa* pda `ah]u ej
pda ; + @ hkkl lnarajpo pdeo iapdk` bnki ^aejc qoabqh ^a_]qoa ep eo lnaoajp ej pda naolkjoa
kb ; + @ pk ^kpd ]_pq]pkno, Qda oecjebe_]jphu `ah]ua` ; + @ ia]oqnaiajp _]jjkp _kjpne^qpa
ejbkni]pekj pdnkqcd pda pani &_e0' oqbbe_eajp n]le`hu pk ohks pda _]i ]_perepu, Fj`aa`* ej
Cec, 3,0 sa _]j k^oanra pda ja]nhu e`ajpe_]h _]i ld]oejc _kjpnkh oecj]ho eooqa` ^u pda psk
_kjpnkhhano, Ta ranebea` pd ] p pda JFJL _kjpnkhhan `kao jkp i]ga abba_pera qoa kb pda ; + @
annkn ej _kilqpejc pda @>J _kjpnkh oecj]h ^u vankejc pda pani &_e0' kb pda JFJL _kjpnkhhan
]j` jkpejc pd ] p _hkoa` hkkl lanbkni]j_a eo renpq]hhu qj_d]jca`,

@>J*

>-Catd

M0/

Cecqna 3,48 ?hk_g `e]cn]i kb pda bqhhu iqhper]ne]^ha o_daia,

&0' Iap pda bqah oecj]h `alaj` qlkj pda annkn ej ^kpd @>J ]j` ; + @ hkklo &pda pani
&_0e' ej Cec, 3,4', >o `ale_pa` ej Cec, 3,5* pdeo _kjpnkh opn]pacu naoqhpo ej ] baa`bkns]n` l]pd
bnki pda _]i ld]oejc annkn pk pda bqah _kii]j` qoa` pk _kjpnkh ; + @ * Qda baa`bkns]n`
pani &_0/' oaj`o ejbkni]pekj pk pda bqah _kii]j` ]^kqp pda _]i ld]oejc annkn* ]j` pdeo
]hhkso b]opan naolkjoa `qnejc _]i ld]oejc pn]joeajpo, Qda `eopqn^]j_a eilkoa` kj pda ; + @

I e t  I  :  f  I  Y
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hkkl ^u ] _kii]j` eooqa` pk _]i ld]oejc hkkl eo odksj ]p pda bkhhksejc amq]pekj 8

; + @ ]pld$ k' ; &l0h&o'_ eh&o' ) K..$l%>.e$l%%>b0H^kkhk$l% $1*2%

Kkpa dana* pd ] p pda o]ia `eopqn^]j_a bkn pda `a_ajpn]heva` _kjpnkhhan &oaa Cec, 3,3' eo ceraj
^u 8

; +@ ]p b̂ 9 M0h&['_j&o'@uhhh[a5+nkn&3' &3+:'

Qda iqhper]ne]^ha _kjpnkhhan _]j lkpajpe]hhu na`q_a pda _kqlhejc ^apsaaj pda psk oq^ouopaio
^u _dkkoejc pda pani &@0/' oq_d pd]p

D>,C # N X $ G Q # NX $ ' K..$bp %\.b$c#p% t8 t K.b,#p%\g $7p % D $1*4%

Fj Cec, 3,6* sa oaa pd ] p JFJL _kjpnkh na`q_ao pda la]g ej pda _hkoa` hkkl naolkjoa bnki
@>J _kii]j`o pk ; + @ ia]oqnaiajpo,

@>J*

>-Catd
M00

M.-

Cecqna 3,58 ?hk_g `e]cn]i kb pda oeilhebea` iqhper]ne]^ha _kjpnkh o_daia,

Fp eo lkooe^ha pk ejpanlnap pda ]_pekj kb pda JFJL _kjpnkhhan ]o l]npe]hhu `a_kqlhejc pda
; + @ naolkjoa bnki pda @>J hkkl, Fj`aa`* oappejc pda baa`bkns]n` pani amq]h pk

: É <

]_dearao vank _hkoa` hkkl ejpan]_pekj bnki @>J pk ; + @ * >j ]hpanj]pa nalnaoajp]pekj kb
pda lanba_p `a_kqlhan eo `ale_pa` ej Cec, 3,7, T epd pdeo pklkhkcu* pda @>J ]j` ; + @ hkklo
^a_kia _kilhapahu `a_kqlha`* ]j` pda psk nai]ejejc _kjpnkhhan l]n]iapano* _ j ]j` @00*
i]u ^a _dkoaj ej`alaj`ajphu, Qdeo _kjpnkhhan `aoecj i]u ^a lnkja pk nk^qopjaoo lnk^haio*
oej_a pda pani &@0/' eo _]j_ahhejc pda qj`aoena` `eopqn^]j_a ^u ejranpejc pda oecj]h ]hkjc
pda l]pd kb pda lh]jp ejpan]_pekj,

Fj ln]_pe_a* pdana eo jk jaa` pk ]_deara lanba_p `a_kqlhejc, Fj`aa`* ]p hksan bnamqaj_eao*
pda ejpacn]h ]_pekj ej pda ; + @ hkkl ]_dearao vank opa]`u op]pa annkn `aolepa pda ejpan]_pekj
sepd pda @>J hkkl, >p decdan bnamqaj_eao* kj pda kpdan d]j`* pda @>J hkkl nkhho kbb ]j`
pdqo `kao jkp lnk`q_a ] naolkjoa ej ; +@ *

I  )

C21 ( S ) =  - C u  ( s ) P 1 ( s )  ( 5 . 9 )
P22( S )

I
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@>J

>-Catd

y g

/...

@>J`ao

<+Almhb\a

Cecqna 3,68 ?k`a c]ej lhkpo kb pda _hkoa` hkkl pn]joban bqj_pekj &bnamqaj_u ej n]`-oa_',

@>J * @>J *

> -Catd
M00

Cecqna 3,78 ?hk_g `e]cn]i kb pda `a_kqlhejc _kjpnkhhan,

>o sa oaa ej Cec, 3,6* pda JFJL _kjpnkhhan ianahu na`q_ao pda la]g `qa pk pda ej+
pan]_pekj* pdqo ]ppajq]pejc pda abba_p kb pda @>J hkkl qlkj ; + @ sepdkqp ]_dearejc pkp]h
`a_kqlhejc,

> lkpajpe]h `ebbe_qhpu sepd eilhaiajpejc pda JFJL _kjpnkhhan eo pd] p pda baa`bkns]n`
pani ej pda _kjpnkhhan `alaj`o qlkj pda lh]jp9 daj_a pda lanbkni]j_a eilnkraiajpo ]ook+
_e]pa` sepd JFJL _kjpnkh ]na oajoepera pk lh]jp ik`ahejc annkno, Fj`aa`* pda ^]j`se`pd
heiep]pekj pd ] p lna_hq`ao baa`^]_g bnki ^aejc qoa` pk na`q_a pda abba_p kb pda @>J `eopqn+
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^]j_a qlkj pda ; + @ hkkl ]hok lnarajpo baa`^]_g bnki ^aejc qoa` pk na`q_a pda abba_po kb
ik`ahejc qj_anp]ejpu qlkj ; +@ *

1*0 >hg\enlbhgl*

Qda lkpajpe]h ^ajabepo kb iqhper]ne]^ha _kjpnkh bkn ]j ajceja amqella` sepd r]ne]^ha _]i
peiejc ]na `aikjopn]pa` dana, ?u `aoecjejc ]j` ]j]huvejc ] iqhper]ne]^ha _kjpnkhhan bkn
pda _]i ld]oejc ]j` ; + @ hkklo* sa odksa` pd ] p _kkn`ej]pa` _kjpnkh bkn pdaoa psk hkklo
naoqhpa` ej ^appan ; + @ pn]joeajp lanbkni]j_a sepdkqp `apqjejc pda _]i ld]oejc hkkl, >
_kilhapa `aoecj* ej_hq`ejc ] opq`u kb nk^qopjaoo ]j` o_da`qhejc* nai]ejo pk ^a _kilhapa`,
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>hg\enlbhgl Zg] ?bk^\mbhgl _hk Anmnk^ Qhkd*

Fj pdeo `eooanp]pekj sa d]ra opq`ea` _kjpnkh `aoecj eooqao bkn psk ]`r]j_a` pa_djkhkcu
]qpkikpera ajcejao, ?kpd ajceja _kjbecqn]pekjo sana iqhper]ne]^ha ]j` jkjheja]n* pdqo ei+
lkoejc _d]hhajcejc _kjpnkh lnk^haio ]ook_e]pa` sepd _kjpnkh ]qpdknepu* hkjc oajokn `ah]uo*
]j` opnkjchu _kqlha` oq^ouopaio, Ta d]ra `arahkla` ]j` r]he`]pa` `uj]ie_ ajceja ik`+
aho* opq`ea` pda oq^ouopai ejpan]_pekjo* e`ajpebea` lanbkni]j_a pn]`akbbo* ]j` d]ra ]llhea`
_h]ooe_]h ]j` ik`anj _kjpnkh pa_djemqao pk eilnkra ajceja lanbkni]j_a, Jknakran* sa d]ra
opq`ea` pda eil]_p kb ik`qh]n _kjpnkhhan ]n_depa_pqna kj pda ajceja `uj]ie_ naolkjoa* ]j`
`aikjopn]pa` pd ] p araj eb pda _kjpnkhhan eo arajpq]hhu eilhaiajpa` ej ej`alaj`ajp okbps]na
ik`qhao* _kkn`ej]pejc pda `aoecj ]j` ]j]huoeo ]hhkso bkn ] ^appan ]ooaooiajp kb pda pn]`a+
kbbo ^apsaaj pda `uj]ie_ lanbkni]j_a kb `ebbanajp oq^ouopaio, Fj l]npe_qh]n* pda abba_po kb
oq^ouopai ejpan]_pekjo aianca ] p ]j a]nhean ld]oa kb pda `aoecj lnk_aoo, Qdeo sehh na`q_a
pda _]he^n]pekj abbknp* ]j` sehh naoqhp ej ]`r]j_a` lksanpn]ej ouopaio pd ] p _]j iaap bqpqna
lanbkni]j_a namqenaiajpo,

Qdana ]na ] jqi^an kb `ena_pekjo ej sde_d pda ajceja _kjpnkh ]llhe_]pekjo pd ] p sa d]ra
]``naooa` ej pdeo `eooanp]pekj _]j ^a atpaj`a`,

B jc ej a s epd oa _k j ` ] nu pd nk p p ha o 8 Qda _kjpnkh `aoecj bkn pda ajceja sepd pda oa_+
kj`]nu pdnkpphao s]o ] lnaheiej]nu ]ooaooiajp kb pda ^ajabepo kb pda jas ]_pq]pkn*
]j` pdana ]na oaran]h eooqao pd] p ianep bqnpdan ejraopec]pekj, Fj l]npe_qh]n* ep skqh`
^a r]hq]^ha pk atlaneiajp]hhu r]he`]pa pda ik`ah kb pda ajceja sepd pda oa_kj`]nu
pdnkpphao, Qda ik`ah kb pda ^na]pdejc lnk_aoo d]o ^aaj oq^op]jpe]pa` bnki pda atlan+
eiajp]h ` ] p] _khha_pa` bkn pda S@Q ajceja, Qda oa_kj`]nu pdnkpphao ]j` pda r]ne]^ha
_]i peiejc ]bba_p pda ^na]pdejc lnk_aoo ej ] oeieh]n s]u* ]j` ep s]o odksj pd ] p pda
lnklkoa` ik`ah _]lpqnao pda S@Q ajceja `uj]ie_o ]__qn]pahu, Fp skqh` ^a qoabqh pk
atpaj` pda ik`ah pk _]lpqna pda jkjheja]n ^ad]rekn kb ]en bhks pdnkqcd pda oa_kj`]nu
pdnkpphao ]j` pda n]i ]en _d]ncejc abba_po, Qda naoqhpejc ouopai sehh lnkre`a ]j at+
pnaiahu lksanbqh pkkh bkn pda ]j]huoeo ]j` `aoecj kb `uj]ie_]hhu _kjpnkhha` _]ihaoo
ajcejao,

Ta odkqh` ejraopec]pa pda eooqao ]neoejc bnki pda ]ooqilpekjo i]`a ej pda `eooanp]pekj*
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j]iahu* pda ]r]eh]^ehepu kb ckk` pknmqa ]j` pdnkppha lkoepekj ia]oqnaiajpo, Cej]hhu*
ep sehh ^a r]hq]^ha pk o_da`qha pda heja]n _kjpnkhhan `aoecja` ej pdeo `eooanp]pekj* ]j`
pk `arahkl ]j ]`]lpera ]hcknepdi pd] p qlcn]`ao pda `ai]j` i]l,

S ] ne]^ ha _]i pei ej c ajc ej a 8 Qda baa`^]_g _kjpnkhhan `aoecja` bkn pda S@Q ajceja eo
^]oa` kj ] heja]neva` ajceja ik`ah ]p kja klan]pejc lkejp, > o_da`qhejc o_daia kb
] oaneao kb heja]n _kjpnkhhano kn ] _kilhapahu jkjheja]n _kjpnkhhan d]o pk ^a `aoecja`
pk ajoqna klan]pekj kran ] se`a n]jca kb ajceja olaa` ]j` hk]` _kj`epekjo, Qdeo
o_daia d]o pk ]``naoo `ebbe_qhpeao pd] p ]neoa bnki pda arajp+^]oa` `ah]uo* pda du^ne`
&_kjpejqkqo+ ]j` `eo_napa+peia' ajceja ^ad]rekn* ]j` pda jkjheja]nepeao kb lduoe_]h
lnk_aooao ]j` oajokno, Cqnpdanikna* jas aieooekj i]j`]pao namqena aieooekj _kjpnkh
kran ]j atpaj`a` nacekj &se`a klaj pdnkppha * _kh` o p] np* ap_,', Qdqo* ik`ahejc ]j`
_kjpnkh kb pda S@Q ajceja* kn ]ju kpdan _kjrajpekj]h ajceja kran pdaoa nacekjo* sehh
^a eilan]pera ]j` _d]hhajcejc oej_a jk lnekn ouopai]pe_ opq`eao ej pdaoa naceiao ]na
]r]eh]^ha,

> lkooe^ha s]u pk eilnkra pda ajceja pn]joeajp naolkjoa eo pk _kkn`ej]pa pda `aoecj
kb pda baa`bkns]n` &opa]`u+op]pa _]i ld]oejc' ]j` pda baa`^]_g panio kb pda r]ne]^ha
_]i peiejc _kjpnkhhan, > iapdk`khkcu pd ] p ]``naooao pda `aoecj kb baa`bkns]n` ]j`
baa`^]_g _kjpnkhhano sehh ]ooeop ej `arahklejc ]j` i]ejp]ejejc ejpacn]pa` lksanpn]ej
_kjpnkh ouopaio,

>jkpdan oecjebe_]jp opq`u pd] p nai]ejo pk ^a _kilhapa` eo ]ooaooejc pda nk^qopjaoo
lnklanpeao kb pda iqhper]ne]^ha ranoqo pda `a_ajpn]heva` _kjpnkhhan, Qda _hkoa` hkkl
lanbkni]j_a eo ]bba_pa` ^u qj_anp]ejpu ej pda _]i ]_pq]pkn ]j` -k n qj_anp]ejpu ej pda
bqah lq``hejc `uj]ie_o* ]j` sehh ^a r]hq]^ha pk ]ooaoo pda jkiej]h lanbkni]j_a ]j`
pda lanbkni]j_a qj`an qj_anp]ejpu,

Qk ]``naoo pda _kilhapa lksanpn]ej _kjpnkh lnk^hai* ep eo ja_aoo]nu pk ej_knlkn]pa
pda pn]joieooekj ]j` `neraheja ejpk pda ateopejc S@Q ajceja ik`ah, Fj pda naoqhpejc
S@Q lksanpn]ej ik`ah* r]ne]^ha _]i peiejc* bqah _kii]j`* ]j` ca]n n]pek odkqh`
^a `uj]ie_]hhu o_da`qha` pk eilnkra pda kran]hh lksanpn]ej lanbkni]j_a, > oecjebe+
_]jp naoqhp kb pdeo ouopai]pe_ ejraopec]pekj sehh ^a pda `arahkliajp kb ]j ejpacn]pa`
lksanpn]ej _kjpnkhhan ]n_depa_pqna, Filhaiajp]pekj eooqao kb ik`qh]n _kjpnkhhan ]n+
_depa_pqna* ]``naooa` ej pda h]op _d]lpan kb pdeo `eooanp]pekj* sehh aianca ]j` namqena
] necknkqo iapdk`khkcu kb ]_dearejc ] pn]`akbb ^apsaaj _kjpnkhhan _kilhatepu ]j` aj+
ceja lanbkni]j_a, Qdeo skng eo reasa` ]o ] _ki^ej]pekj kb naoa]n_d ej pda ]na] kb
ajceja ik`ahejc ]j` iqhper]ne]^ha _kjpnkh8 &e' ^u `arahklejc `uj]ie_]h ik`aho bkn
pda decdhu iqhper]ne]^ha lksanpn]ej ]j` e`ajpebuejc pda ei lknp]jp oq^ouopai ejpan]_+
pekjo pd] p eilkoa lanbkni]j_a pn]`akbbo ej pda _kjpnkh `aoecj* ]j` &ee' ^u pn]joh]pejc
pda harah kb ejpan]_pekj ej panio kb `aoecj ola_ebe_]pekjo bkn `ebbanajp oq^ouopaio,

Fp eo kqn _kj_hqoekj pd] p pda `arahkliajp kb ]`r]j_a` pa_djkhkcu lksanpn]ejo namqenao
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ouopai]pe_ ik`ahejc ]j` _kjpnkh pa_djemqao pk ]_deara pda opnejcajp lanbkni]j_a namqena+
iajpo sde_d ]na _kilahhejc pdaen `aoecj, Jknakran* pdana eo ] opnkjc jaa` bkn ] ouopai+
]pe_ ]llnk]_d pd ] p _]j ejpacn]pa pda `aoecj ld]oa sepd pda eilhaiajp]pekj ld]oa kb pda
_kilhapa lksanpn]ej _kjpnkhhan `arahkliajp kj pda rade_ha, Fj pdeo `eooanp]pekj* sa d]ra
`aikjopn]pa` pda ]`r]jp]cao kb oq_d ]j ejpacn]pa` ]llnk]_d* ]j` h]e` pda bkqj`]pekjo bkn
] necknkqo iapdk`khkcu kb `arahklejc ]qpkikpera lksanpn]ej _kjpnkh ouopaio,
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<KK@I?DR <

@g`bg^ HZiibg`

Qda ajceja op]pe_ i]llejc `]p]* ola_ebe_]pekj kb pda nacekj kb ejpanaop* ]j` pda oap kb
atlaneiajpo lanbknia` pk k^p]ej pda jkjheja]n op]pe_ ik`ah kb pda S@Q ajceja ]na atlh]eja`
ej pdeo ]llaj`et,

< *e M^m h_ ^qi^kbf^gml

Qda ck]h ej _kjpnkhhejc pda S@Q ej pdeo `eooanp]pekj eo pk na`q_a aieooekjo ]j` o]peobu
`ner]^ehepu* ikophu ej pda nacekj `abeja` ^u pda Ca`an]h Mnk_a`qna Qaop &CQM ' _u_hao* ]j`
_ajpana` ej pda l]np+pd nk ppha l]np+hk]` klan]pejc naceia, Qda op]pe_ ajceja i]llejc `] p] bkn
pda 2,4I S6 atlaneiajp]h S@Q ajceja ol]jo pda nacekj ^apsaaj .,/3+.,43 Ik]` &jkni]heva`
pknmqa' ]j` 53.+0... OMJ,

Qda ej`alaj`ajp r]ne]^hao bkn pda S@Q ajceja ik`ah ]na 8

~ Bjceja Plaa` 8 Btlaneiajpo sana lanbknia` ]p 53. nli* /... nli * /3.. nli ]j`
0... nli _kjop]jp ajceja olaa`,

~ Qdnkppha lkoepekj 8 Qda ja_aoo]nu pdnk ppha lkoepekj &ej _kqjpo;`acnaao(6,11' pk ol]j
pda nacekj kb .,/3+.,43 Ik]` &eilknp]jp bkn pda CQM _u_hao' s]o e`ajpebea` ^u _n]jgejc
pda ajceja ] p _kjop]jp ajceja olaa`, Ckn pdeo na]okj pdnk ppha lkoepekjo ]na `ebbanajp
bkn a]_d ajceja olaa` &oaa Q]^ha >/+>2',

~ @>J ld]oejc 8 Btlaneiajpo sana lanbknia` ]p _]i ld]oejc amq]h pk .* 3* /0*/7* 06*
]j` 15 `acnaao bkn a]_d ajceja olaa` ]j` bkn a]_d pdnk ppha lkoepekj,

~ ; + @ 8 Btlaneiajpo sana lanbknia` ]p ; + @ amq]h pk /0,0* /1,7* /2,4* /3,0* ]j` /4,.
bkn a]_d ajceja olaa`* a]_d pdnkppha lkoepekj* ]j` a]_d _]i ld]oejc,
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r]ne]^hao,
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