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*lf���-+@.•£�-+�«A�f-

47. ·•--"J�;Jt 37 99£:Jtil:., Jt.--r•--Jt:X:,c-f+@,••i�

il.-H;Jl..gJAt_ 

48. #..tl-.k "l � .4t 37 69 L£ it: .a-, Jt. '17 • --Jt * .1c:At-@. 4k E-+ �

10 i!-JfJJl.g�. 
�- ---����3769L:Jt••, �+--.. •=-�•-=--Jt�� 

*t£��-+@.¼-+��-+•��¼69·�-.. -+�-�

����4��g��-+�¼�-�-��89·�1Ki\.

50. ·•--'81�* 49 ��:Jt-il:., Jt. 1P �-.. •-=-�-E.-;Jf-�JC..

15 * 1P .£;-�-+�•,l"_gJAt�li--+il(.J_tAfJ.l�j,-� -f" 1 X 1017 J� 1 X 

l018/cm3 •l/fjj{_Jl.<IJ gi\, Ji.•J/f�llJ(� ;tJil.�..i.lK�69JE• �Jfjsr'
iii JI :/IP •

51. -,tir@.#••��J4-.>Jt 37 �L:Jtil:4-��-ril:-'-, Jt.+L�
�·���¼�•£££��• .. +A����•��ffl�A�-♦ 

20 t���-

.. 52. -� £�-il:-1-, @..li-: 

••-¼@.••••�•��••, ••••+�•-+•@,• 
-+-Jt*�* .. -+L�JC.,*�3.f�L��*:/111�&��-�; � 

� -+a•1••·M••�-, ••�-�-+-=--Jt*,c-f+� 

-+•E--1t*iL*, 
•1ff•���"7.£��-+B�-•�����i����

53. �--�)�$. 52 �£.Jti.t.-G--> Jt:.,y�- ... - �-==-��-=-**-'C
30 #-,Y .f.?'�-+@.�.t.?--+{41lJL�:t. 

54. �-��J�4E- 52 �L.;til:_., Jt.;,�-... �-==-�--=-�*�

#-lt n � ilf41ldL�lf. 
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.. . . .. .. . 
. . .. .. . . . . . .

. . . . . . . 

. . . . . . . . -. . . . . . . 
. . . .. ... .. .. ... . . ..

55. ·•'1;ftJ�� 52 �1.£� .. , Jt.'171ft-.. •-=-�•-=-**-'L

,ff=-,t. P jtjil.ifllA�-f". 
56. ·•--"J�.i)E. 52 �£:>\:.ii. ... , Jt. 'f. =-�. E..-Jf-¼it-f;- @..¾k

EEM:OS If!.-� EDMOS 1f?a 13- t � -1 ?"" -+.

s 57. •-��J�$- 52 �LJt-il:._., Jt. t •=--1t*it1tll-+ n jl;J
4�«A�f, ��-=-*��*,t.-+p�il�&A�f. 

58. 4l4&�,ltJ�$- 52 �££ii: .. , Jt.1f�'E�&.ll.ii.i:t.gttif>i

.Jfjst,�. 
59. ·-�"1J�� 52 �£;;\:.it. .. , Jt.'17��*&}lii.i:t'6f1»Jif�

10 � .. �. 
60. 4l•�;ftl�.4E. 52 �££-il:..a--ll Jt.t�%it-&��1-,--#JA.

B¼�- �' *" •�•½+�����1Jt.¼½��i�a¼. 

61. ••�'9J�;Jt 52 6EJ L3til:_., Jt. t "'"�)l ii� -Jt¼it#-•+
•�Ii]� #�fl) ... �.

1s 62. •••"J�J}l 52 �LJti!:_., Jt:. + •-*�xAt:f:-B#fflj ;lJ
it -Jfj a K 1l. 

63. ·•--"J�Jjl 52 �1.Jtil: ... , Jt. 'f - --l[-�3t-fi:- ��-=-+;tJ

il_-JjjtK�. 

�- ••-fl�JJt.��L;t-il:._., Jt.t.�, -=-�-�-Jt�it 

w *t½��-+@.¼-+A�-+••-��-�-, -+�•IE•

� �� ilJ il.-Jf)JJt gJil�-+�¼Jj·'!.--� �� /#A" g!i_ ..

65. •••"J�;JE. 64 �L;til:_.., Jt.t•-, �=-�-�-Jt:l:it

-ft t ½ ;-* -+ � • � g JAL�# -+ *JtAf J.t. ½ , .. � � 1 )( 1017 JJJ 1 X 

10 18/cm3 •JJiflLJt.� J!!l,. Jl.•.,t°--Jt.lit� � il-HJJl. l!!l� JE� �Jt-Jp -
25 s7ijJt Au. 

66. -#@..tf;-4t-4&�"1J�.4E. 52 �1.Jtit.-1--� +--ril:-i--, Jt. t L:Jt
�·}l_JA.@.¼�•£,;t£��.a--, +A����·��fflJlk�·¼ 

ti!lfl-�-
67. -�iPJ it�./lii:.4-6EJ ir >.1-, B#r J•l � a:

30 -ijJJtll.�£.Al@.._�'1169-f-��-;

�At-�..f-.lf-{$.Jll�--�--;

�--��-i-�-+•�-�-*��;
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. . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . .. .. . . .. . . . .. 

��rn�99�.��·A����-�'f> .... -+n��

ff_J;l; 

-��-�•��-·�J:.-Jlm�&��-���*A> ��

-JfjJl.--&-a�½�; 

s ...... �½-��--; �£. 

,f!.�--J:.-fjJl-*••-tt-t•-

�- •--���67fllJ�4L��•fllJi.f•,•�••½•Jl

#��½�-#��¼�, c, ½. •M•¼v�•��¾L�¼* 

�1-J i.�a¼t9#trt-J-.fllJ. 

10 69. �--�]�� 67 fllJ.-f:r-+69iWit.£.:Jt-at.a-t{J��> ·'f�-

lj4·��, ����m�•�*Mffe•'f'���-��-

70. •••�J�JJE- 69 �.iit:1.Jt��t{J�*, -1t-v-ii-•Jl.6--fJa

-!}-+. � .&-t..6".fi.ffl lt.Jt¼.fi] �. 

71. �--a�l�� 69 �t1J�£.£il:_.t{Ji.fik, Jt.�-tt--Jl./£-�il

1s �1;;JiJ et��A¼�M-

72. -ft'li'l �£Jtil:.a.� i.f i:i- ,. @,�r Jr] -ffe-ll: -

-JfjJl./l�.._A�-·-,fllJ.f-�.ff.ll;

-ij.ll4..l.-f-�•·"··�-·;

�••�••J:.•a-+•+.•�-•�•;

W -•�n��·-�··A-·�·-��" -Jfja-+nW•M

&Kil; 

-��-�*,f!.�-•�J:.•A�&•-r�•-���&, ��

... -.-�ii-; 

�Aa..l.lt!,il••�•ll; >-�£ 

25 ,{I.�--J:.•Jl-... -�½•. 

73. ---�;ftJ�Jjt 72 69♦Jit.£3t-il. .. lFJ�>i-, -1t-1f'��½-Jl-

���½�-#��·�· •· *· •"a¼v�•"�•1•¼* 

+th .i..�Jl¼69#ff-♦JJltlJ. 

74. �-'1�J�� 72 fllJ.-f:r-+�.ii½L;;til:_.���, .Jt.+�•

30 lj-&.ffli!, �Jii-6-�M �-�>i-�ffe •ir � -r Jiil-+.Bi. 

7 5. �--'1,ftJ � .;Jt. 7 4 eiJ ♦J it:� Jei-i.t. _. � :ii" � » . Jt- � -ti-� lt,i!. .Jfj a 

� '!-* &Z..6" � M •Jt ¼ $J lFJ o 
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76. ll{..f&-��l�� 74 �-$tl �L¾.iJt .. � � �� Jt. 117.fi.ilJl./f. 1'?. tl

�Jl; Fl B-t-��A¼•�. 
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. . . . . . .. . 
. . .. .. . . . . ..
. . . . . . . . . . . . . . . . . . . . . . . 
.. ... ... ... . .. . . . .. 

:lt�-4'JiJl 

5 �L��1-�I�&, �L��*����A�i. *#�� 

A����*��- �L���L-�I�-�, �t�I�•'f* 

•T-+Ic . •  �&, •���'f,·I�&�I�4��-�L��

.. . �L l!fJ � ;J-1-ft. JfL�. �ii: .. � ,g -r il: .. o · 

tt-1::lt� 

10 BJ� L¾,it*�:t�L.;t, Pf JiJl.jtj, >ll.dL I iFil:-i- (LCD) ffi",. 

�������S�, ����¼���L, �•����&a�� 

-$tJ o Bl Jt, Jl.ilt�-ft.JQ L�it.#.� L¾..ii:.-i-#�--· CRT � LCD � 

I�il:-i-o 

L¾..�*�-+�-���•�,g-�L.;t<�•L�>••� 

15 �½411�& < r�v•����¼4fi&> .. -+ra•&�-+m•&. 

�-�½•�.;t�-��••••6�a���-L���c��> 

���---�������L•�.;tC.�>- ��L��L�� 

.. 'f iif i,t,{t_JQ -1£--fl' .;t. 

•�•. �Jt��'f, �•&�m••���•�•••���

w �♦-•- ���♦•&•M��-+L�& .. -+�-rLM&, -

+�-rLM& .. -+�-r*•&�-+��*••· ��i��it*

�•���-.. L£&�m-�ik..&�. •T��-���. ��L

.;t�#.�M���-- �-rLM&. L.;t&�m-�ik..&��--JFJ�

L��#.�-���-.. �-rLM&, L�& .. �-r**&�m•*

25 ik...&��lt-JFJ.

�*' ����'f, L.;tit.*�.;tLM#�L�it.#.�-�- � 

*' •���'f, �-�-- ���♦•&�m-�it.*#�L�it. 

*·

�*����L.;t� ... ��ffl¥k, *k����-� ��*� 

� ��iif·-�•��•- ��, -�T�?h, ��T*�A��t 

$.. 

���-�L��·'f, �AL£�•���••+••t•• 
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• • • • • • •
. . . .. . . . . . 
. . . . . .. . 
. . . . . . .. ... . ... . . .. 

�-+lf.lldL�f (TFT) ·-tt�. 

-f½tA.J:., � !!.? J:. �•�J � TFT -ftJQ 4;f¥ ;!J •• 1t½� �#ft�, 

/l!:M:JI�-lj})t-j(ITIJ,�4½'4Hi-�69��ll if,Jl_.tg)§.-=f� .. it:.flJ;l;Jil. . 

�AK•��- ���-TIBT1���•�rn&•��-- �T 

s •*��-�, �•m•&���½A#*, A�LA��&AM½ 

A�#�, ������k�-�T·4�&��- ���•T�� 

�•�����- �TL��**����k. ��, #M�#&� 

jEJ3����*�-�T, •�--�����ilrJ�•T·�A�� 

�ll.� Jiil.il�:§...--f-.ff.. 

10 L l9J •ii. 

��, �L��-+n*�•--#���#k•*�lt�t� 

�������L��������������*-

�•��.ffl�--·�•+��½-���A�--���, � 

��•-��. -��, ��L�+•-.t�¼��u½a�m�Jiilr-

1s -t-Jita��4 .. ¼+ ••½•� i t;-t-Jii:. •-.t�¼� � ••�-ft.JU 

����-��£A��--�1��-- ��, *r&�A�Jiil# 

�,e,ttit•�att.;--fB.�-

��L� +, •���-��-�•-ft.m�•�-�Jiil�#�� 

�, �6�-�-�����A-�½•���-- ��-�½£« 

w ��tm��• ... r•�•�•- ��, ••�¼�••½•A�• 

-�ii.�itJ.l,;EJ.fJi.�-it�-li---

���� +•� ��L��*-# �#-•��½-� -+L� 

�#A-+ITT�L�•·, •*•����½·•�-����r 

�-¼4I�i��&-�, IBT��*••·A���½-�•½

25 ill fr� ifi'J, tb Jt *�-t-J £31:. jcAt � }t� M-.

�����-w��L��1-#B#-•��&, -+L31:.� 

*�-+rn�L���, �#��r: �a�•�•����r�

�-jf-a.!. Jt. J:. �it-.& ffl. a; ·TFT � -1t * ...... A...f� TFT • +,--6iJ it½

:iltfr�♦]; �.ff� Tfl et, ,t �-�,t!,1'.:JJri§IJ£�7"t-fi:-�---#:,f!,_.i, 

30 ���-'L#�;;t. 

�Jt���-���£��1-#��--••½·, --�� 

� .. -+��7t#-�-+TFT�L�i.l: ... , Jt.4t��r: a-tt½�• 
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•-�•����-r•-�•*•��J:.••-�&ma; �-�• 

-;�-•�&�r�;�a¾•A�J:.--..:=..�&•A; ffT�* 

:l:4{.:l&tA.JIJ TFT .,g.6!Jft½il.ff.S:t,J; �-½r1t TFT st, tl?.iJ.6EJ 
����£��*�-·�•i, �L��*£�D 

s �£���•��-,/f:.-r•-�•�--=--�-����a•. 

����v•���L��L-#�#-��w½•, -+£� 

�*� �+wT�-+4��L��•, Jt.••�r= �•½•*• 

-�-�a&A-r•��•¼•AJt.J:.•#-�&aA;&�••-=--

-!}-a���-r•-=--�•*•A�J:.�--=--�&MA; wr•�*•

10 ---A�a.l-ft½.�-ft½il.ff�♦J, 1?J.�♦JL.;\:..1rAt•L�-
�L�•�·-*��r--�·��-=--�-�� ��a�. 

�����•�-�£���-#�#-���-� -+L�� 

*� -+TFT�-+4�'9L���, �*-�r: ��&••-�

•����-r•-�•*••�J:.••-*&aa; &*••-=--�•

1s �ll-�•r•-=--�•*•.1.Jt.J:.69•-=--it-&ma; �.tr� TFT st, I!.

a•'91!.&•����*'9••�•.J:., �����*L�

�L�•�•'9*��r•-�-�--=--�&��st�a'9. 

�����•���L��1-#�#-+••�¼�-+•� 

�-'9L��•, ··�¼*-•�•½•� -+L��*�-+• 

20 - TFT, -�,g-�-+•-=-- TFT �-+•--=- TFT, Jt:.*fl',/f:.-f-:. il-ft
½ il *-!J-•fp f.Jl.iit-flt.-rii .!f-il-Jt &•Jt.J:.•ft-&B.Jl.;- ·•-·TFT-·'9 �
*••·A�J •- TFT .1!..'9-ft�iltff-B:♦J; !t .tr-Jt•- TFT at,

��--�&•�L��*••·�-J:.��L��*L�.

�����•m�����1-#�#-+•��¼�-+•� 

2s �-�L�� ... , -·�¼�-•�-�� -+L��*�-+•

TFT, 1Jl#J.gJ3.;ff"-+-=-TFT �-+-E- TFT, Jt:.4f#-/!.-f-: lf!.�-

·�-����-r«��¼•��J:.•it-&A�; �-TFT'9��·
•• A.§IJ�- TFT ·,t!,·��½.iJt.fr.it♦];_ �.fr-Jt�-TFT IJ;J-, ,t!,i&

-��A•�L��*�-·�-i�AL��*L�-

30 .t£ lit ;t. :st. -t fl 1h 69 �L HJJ i!J 1-#♦J i½� � it: .a-69 if >k-� �# t 
�ffe•= �£A69�-��i�A-+4��&; ./£4�•&.J:.•A 

-+••��-; �--�--i��-+•�-�-��-; �4 

3 
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. . .. .. . . . . .. • • • • • • •. . . . . . .. . . 
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. . . . . . .. . .. .. .. .. . ... 

��&L�A-#�rn�69&����� ... -+&���; ��

.��-���4�����J:.�A�+a��T4�•��&, �� 

a•�½�; -Kja-+£Aa�½���••; �L��••i�� 

-+•• -ft-t � 0 

s ����t•m69�£��1l-#��L������, ��T 

�ffe•= ��A��-��i� ... -+4�•&; �4�•&i�a 

-+••�--; ,/f.·-�--i�A.-+•�-�-*��; �4 

��&J:.-J:.-#�rn�������A-+��g�; ��-� 

�-�*���•���i�a-+���T4����&, ��� 

10 ,e. il�; -KJ.sc.-+a.-'-� al�6{J�-Jll; i,,;tll./f.�--JllJ:.�a-+• 

• ..ft½ !\t

�L��il:��*��r��-#�t**�A.�&. 

�£�6{,il:.a-�*��r�&�#�ffl, � .. ½, •�•¼�� 

th 69-# 3t-:t llJt:.¼½-ff JlJ ..i..�Jl.¼ o 

15 �£'!13�-il: .. *�tE--r-!t�Jl lb� TFT -�-�rl 69#�-tt,l. 

�1.19J�il:.a-*�'1-r�&il.��-#����*�A.�. 

�£19J�il:-a.ft�t£.T--TFT, •-=-TFT ��-=-TFT Jt. n ;tJit. 

TFT. 

�L'!IJ69il:_.#�tf.r--TFT .. �.=. TFT �--=- TFT Jl p ;l;Jit. 

20 TFT. 

�Ll!JJ�-it:.a-#".fiE.'1.-r�-TFT,. f.;.:=. TFT ��-=-TFT B#-EEMOS 

lf!.4� EDMOS lf!.4t�-+. 

�1. l!JJ � ii:. .a-* �,If_ T - .:=. TFT Jl n � il TFT, --=- TFT Jl p jtJ ii. 

TFT. 

25 �Ll!JJ69il:..a-#�'1.-r--TFT �#-+.;tf"4ft-Hj�,¼�-lf!. 

... -+�-�-�¼69�4�,lg��-+�¼�-�-���� 

$1K�-

�£ l!1J � ill-I-# .fiE.� r � - TFT B # if- j � if.-Hj ,a. J! JAl.. 

�£1!1J�il:.-a.4t�./!.-r•- TFT �#-=-+�il-HJagJilD 

30 �£ '!1J � il:-i-44' �� -f- � .:=. TFT � f.;-=- TFT if7 � -'i=--+� B'6-

+ • �-� � ¼ � • lf!. a,. -+�-�-�������g���

+�¼�-�-��j{J�JfrIKAl ..
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. . . . -� . . ." . .. .. . .. . . ..• • • • • • •
- • • • • • • "'t • 
C. • • • � • • 
. . ... . .. .. . . .., , .... 

�£19J�ii:4-4t,fiE;/i.-f"�- TFT,. •-=-TFT �--=- TFT ':f7�-+'i7 

69 � Jf I! J.l e!,#-+ �J.l� J.l.f.. ;, M: -f" 1 x 10-17 JIJ 1 x 10-18 
/ cm

3 

� ,I"

*L�gJ.l, ��*£•¼�����g��-���m��

�L���.a-#•�r£3t�4-��•L�Iffe�� .. +A�� 

s ��•�•m 31:.:A:�--
�L� �*•••�r�&m �•*•• �• ��•�••� 

.ti, �,ff+, A� Iii]. 

�L'!IJ��·*�-iE-r�TM:rfflliil�Aw7ij�4�4����� 

&���RJ »13t-J»l1Jr 0 

10 �L'W�*ii-4t,fiE.IE---r� T M:--rfflliil �A.rij�.li-�4�:.ff.�tl:t. 

Jf;Jiilat��Atfii __ 

,IE. 1ft Ill 'i7 : 

ll 1 � M: --r 1'!. it fk-.a tlJ L 31:.-it.-i-tlJ J:. � -� IIJ ; 

1s 111 2 :Jt.£3':,�4-1Eil.�J&-�_r_._lYl41!J; 

I} 3A JIJ 3C J!ffeT•a-�£'9Ji'J��_;t�_.��-;

Ill 4A §lj 4C I ffe T �-�L'!IJ'.W���ii.4-� ffe .t;

Ill 5A JIJ 5C I� T 4{.41-�£ '!JJ ♦J it£ �ii:,._� ffe -IJ;

ffl 6 I -iF 1' .._ .. �L 1!11 ♦l it.£.3':, � 4-� ffe .ll; 

20 IS 7A � 7B I7FT-+4�-if'¼; 
· 

Ill 8 Jl -+• -t" 69 _t. .... 1B1 it JU; 

Ill 9A · � 9C Jl ffe T 4� .. ¼; 

ltl 10 :Jl-+L5t-il:_.� .. IB1 ffl; 

Ill llA � llB Jl-iF T NMOS �--� -+tt�;

25 !I 12A ;fp 12B £-iFT�-fi-*ff-B-�-+tk�; 

m 13 Jl.£�it:-i-�-.t•�..6"ttJJ:..._..;�m; 

Ill 14 Jl -+• -t-t{r J:. .._ \YI 4 IIJ ; 

II 15A .f� 15C £-ff.;T-+-1:i��¼; 

Ii 16 Jt. -# L)t�..f-ttJ A ni111; 

30 Jll 17 Jt. -� L:Jti.l.-i-� A• Jll; 

l!J 18 Jt..-# L3tii..a-� A niJ Ill; 

113 19 Jt..-#L3tit.#-�AniJW; 
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•• I I' , . •• ' ,. . ... .. � . .. . .. • • • • • • •. . . .. . . . . .. ,.. . . . . .
I• ••• • •• •••• •• er • •• 

Ill 20A.� 20B Jl.-+-li�ft7-+JJ�.tfiJ6EJi!:�.,;t2l.-+a.1'!. 

-��1 il,�Je] fti!.Ji.ft,Alii 11];

11 21 Jl.-ft1..A:.�_.�J:.�ii�!J; 

II 22 ;t.£:;til:_.."t-+•-t--.¼� J:._..dil�IIJ; 

s ffl 23A :{P 23B ,'l.C � 1'!. 13-� 111; 

Ill 24A � 24C IffeT1'?.-i--iJt_.; �ll. 

Ill 25 :Jl-ftL�il:_.ft�.=,111. 

���jt-Jfj� 

r �*•��£� � ��*•· 

1 o -.-�, ./£ �A J:. -Jfj st�-� tt. ll .tAT. , -JfJ Jl J!. � � �-JfJ � � ..f-!1-

� & . ��, ��•�4��&��--(�#--�--). �� 

••J:.-JfjA-!f-�«¼�M�a•,ga� ��-��¼-�½-�-!1-

�� ��-·�¼���������4��-�-!1--. •  ��, �

�L��, �-JfJ�-�-��*�&JeJ�-&J:.�a••�½-.

1 s 4 r *' -i£. m •411' &A-•AL• 1'!. •.,... Nt--r-f½-:r-• � � � .JL -i-bi A

�4��&��, �·�•&i-JFjA&•g•- •�t, *••�•

�A�..f-!f-�&������-,g·�·��Jl•�-��•ff . •

�-����������A�4-!f-.&V��¼£��o

·•�£�, ����A��+-f�•&v��-�•��, �
w ff�-(�-�*), ���-· .. ¼��½-��-��� ��

·-¼,g�-��-�-���-*�-ft�-•.,�-�-+½A

Jl ( iitt&) .

•��, ./£���v, •�½���1'!.•�•�•�½-�1'!.•

�����½a. �#���i�A�½A&<iitt&>�, �-z� 

2s 6EJ�-ft½.#.ffil-f&½•- Pl.ff-�, ,g-��#1'!.ti.�lit��it-C � 

•>��-�����-- �#���J:.-Jfj,l�½4«<�.&)�,

�-��alJ���·����- �#�-���#�-�·��*(�

�>��-�6�•�- �#���L���½£•<�&>�> �

-�.JizalJ4�#+f4�o

30 Ill l I-iFT-+*�' ./E.ii�&Vii.�-#t-il;t��ft_;li,ft.-t" 

�¼��½a�����i� ��•��¼�•������i�� 

�4���-��i�A½A«. •at, WltI�T�&••� 
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. . . . .. .. . . . .. .. . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .... �-·. . .. 

¼�--½-lM, ¼XI�Y�•�•-1�. -•�¼�a-½a 

104 ;fQ .. i>f· .ft, x. f-.:It. alJ.. .ft.---�¼ 69 't, � � 105 .ffl .§.. -f-.fi\ Jl. � 69. 

Ill If.RI -iF T *+-li::k 107. 

�;fft� 101-ft .. -+-ft.-t-.. ¼. �--!--.¼ 101 if7�tl; T �-

5 �1P!alJil�½-104.,�ti.t1PJ�"t,a• 105. -�½a 104�t,�& 

105 � 1',t1E• 108 it4o ita-1;, "t,tt.1PJalJ��½� 104 �-t,tt-.t� 
��-1�����-+�•�•100��, �������-�
ffli!o 

./f..4*-.¼ 106, ,JfJJl Tit- j C *+ > 1Eti1iii""�4� 101 -Jf-�-t,tl 
10 'E. 109 .fflit . 

.(f..Jlt���- "17, ,f!.�;EJ.ft.-f-�¼ 101 6lJ � -�AJ:.-ijJl T �-
;;;t.afiJ�_.'3- 102 �--�-#J�-4 103. �Jl, ��.il-t¥;!Jit-¾-.¼ 

10169Jiil-.l-AJ:.,JfjJl••�•--!b1E4102 �-•J£-�'t,4 103. it 
��, ./£.I) 1 117, •• jg.#J "t,4 102 �--j£!Jl� �- 103 M: -f""flt 

15 ,fj-�-�>.i-� ·���-

�;f-� 110�7F�A¼••· �..tt.�tt.t���£Jl.¼�• 110 

¼*l�Jl.u.t, i!l.-ft½M. 104 .. �--105 �4:!k 107 � �-�• 108 

� 109 ¼·-Jt*-

+,·����A�+, ��� �¼� �-�+,-���Jl�½A � 
20 -r • ,Jc.�>&., t& .6 -1:E. m ._._ diJ -JJj Jl.-+½ A Al. � tl..l:. ½ £ st, iif .-� 

it.JJJ ��ill-t-•+-•69#,tl-, -M�4Jil .. ... ½ .. · <tt·, tk .. ... --th� -� 
m•¼½A�••#�. ���A�••ill���a, ���¼m� 

-•�£�•����½-���*£«. 
lll"rI7F�I7F&-�A��¼��-t¥J½A��t¥J�--

25 ir. tlr.JG�ttt¥J½AAL�"iiJ""�69½AiJJJ-t¥1a•> -if-./i.�tt-t,• 1oa·� 
l���•J:.����&A. �#, ��-��-t9, �-�½A��

./£it-ft½� 104, �-� 105 �.fi.:!k 107 ��.=, '17 0 

�+,-��> •A&�M-&, ¼•A�4�•&•Ag•�� 
�i!.fi-1!.• 121 �--�½-� 111 • ./1.-��IYl ip,, ••it½� 111 Jlii.

30 i±�fil ��&ir•-Dt-�48.JL�-1'?.-�i!.469. IIJ 2 �.ff:.,JfjJl TM
-t-;ff--:J-��1¥Jt/$,,l°OCM(.�,e,it,��:li-�i!��*t¥J.fi.� (�I�) 121

fu4t-.-tt½-. 111.:t..�� I �Af-1¥J J:.�li"1�!J.
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.. . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ... 
... 

.... .. . . . .. 

-·�·��-½-lM.!j�---·�-1���-- �--
105 .!j4� 107 ffi.§_:t..fil 1gi!.Ji.. ··9-t•� �- 102 .!j4-* 107 ffl�.

�fil��-li--

..(£.�tl-t...G", A!..At�-�Al¼:M-. 110 ¼.liJ, .if-��½� 104 .. tt!. 

5 9!. 105 fc-.fi.* 107 .!j �-,g� 108 � 109 �- �*o 

-�--�-���•L��filof�����••�•�*•A

�-½,4&6{,Jll}Jll.o 

��, ••�L�, -·�¼���½-� ··�•��--� 

3*&•��fJla�½A#*· �4, •*••·•�-�k, �� 

10 .,;t .ff§� iii �-�. 

4t 111 Jl./f.. rf--ff. -r .g a•� fl.£ JJ;J-,, •� -r • �, • fJl-iit �J � � � a
• � Bi ,.. , lliJ Jl:t, of � fi, JC. • .fA:,.

�x�-+��, �+••-•�•�½• .. ••�•��•• 

�•*��-�-��-A�o ��, ���-�-��¼M�a. 

15 tr] :iu, .,fi. ��Rf 7L-!-JJsr A JJJ � +-=f-�,ff..& + ��, � A-Al-'r• 'Ea� 
�--, ���A��+-=f-��&+����., ¼4��Mffe•� 

JJ;J-*�--��Alb-�&#�C•M��•�¼• .. ••�•#*> 

� .. �.$�·�--½• .. -·�·�'E9l·�•�- .g-·��

*�ff··�¼•-�½!l .. -·�·ff�•-�•*D �T*�*
. 20 JJl • ft n , "iif .-;t * m '11 .4-l 6{J if :ii-At� A••�¼� ill�½-�••-

¼• ,e. • •· 
./f..���ift+, -��-if&M•fJl&•½A#�••··-

¼�-�½• .. -·�¼6{1��-�4�- ��, -��¼�--½
-�-•�¼��••&••��-if&m•�&�½A#�••· 

25 · tt•��'YJ, .,f£.1f��,t.�£i!:-I-�, J!p-ft.-ft.-!-�¼a(J_,��k.
���-+k��, ��������£�. 

*���i�������, r���¼���•�#���-
69�it.. 

��if· 1 

30 �i!.#��if"tt, ����113A-3CJ1Jlll 6*·���-£A 

i������-��¼�Tn��#-+�•-t-�¼fi��Ia(J• 
#J �-� TFT ( CMOS 1"4��-+ n jtjit. TFT �-+ p �i!.� TFT) 
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. . . . .. .. .. . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. ·--. .. .. . ..

• �, ���£�-��mT•���A��A200, ���••

4J!JJt,_ ( >-:,(#7059 Jlt.., #1737 •-J£,l:,f);{ 6{J JJtJAjJ .ft.._, lb Corning 

Corporation!!..?-> ll j.JJJlt4gJJt •. .l...&. 200 it-.f-il11JJ tra-if#l'l 6{J 

��, •���m��*�- ��, ���m�-���•�-�� 

s �A!. i:.J.l � .J-A .It.� t!&�A . 

.ti-r *' � �A 200 J:. -KJ A ii tl-it.Q.JDt. i\.-ft-'i..&l.il tt i\. -ft.J!:ll 

-�69�tf.Jl♦)Jl.69.�14• 201. 4E-Jlt��i.f-'t,. •�f41l 201

�fflTA&�M�. �,t__,. ���m•&«��-.&l£A&£�j&

&�69M�. -.�,ft,�Jll 201a,t__;J�f4.&t 201 �--&, Ji.ii.it._... 

10 -J-� CVD if>!-, .-;.t SilL, NHafu N201f��,tt�•.7Q-JfjA�,. JJA..;lJ 10 

JJJ 200 run < �i&¼ 50 flJ 100 mo> • ,/:E.Jt ��if "t "t, -JfJA T llJ.t-Jt.. 

.;lJ 50 mo� ... i\.-ft.Jill 201aC Jl.¼ J;t-fJtJ: Si=32%, 0=27% ... N=24%, H=l 7% ) • 

.. it-ft.all 201b :Jt.. �Jf ll 201 � � =-.&, ,t..:ii.ii: � --r-ff.. CVD if>!-, 

.-:,t SilL � N20 if .;lJ n;-,tt.��&� JQ ,l.69, Jllt.� 50 �� 200 run ( 1;t�,t_ 

15 100 flJ 150 run> • �Jt ��if "t �, -JfJ AT JllJJ.ll.}l} 100 nm 6lJ -.a-ft 

.¥.tJJl 201b ( Jl.¼ Jt-1,iJ: Si=32% .. 0=59% .. N=7% ... H=2%) • 

flt If;, � t Jel ffe •#*�if Jll...1:.-JfJ A 4 .?r--ff..·& 202 �� 205: �il.i:t 

-��-if�if>!: ( -W�..--M-i.f>!: ... LPCVD i.f;f;.£�--J-,ff.. CVD if>!:) -Jfj

A-+•A••��•�•-��, Aff-+���MA*�<-fJtJ�

w -�•Aif* ... AMAif*�*m•-•·-ft·�-•Aif*>*a 

#-+A••�•m, &Jf;*A•4�-ff..«�A���-a. •AM 

-+�•& 201 flJ 205 �JJl-ll��Jd 25 flJ 80 run ( ,f,ti&,,'l 30 JtJ 60 nm) 

*mrA••�•Jll69#�a���- �;i, ���m�,.a•¼½

��--#��A. #��A*•�, ,/:E.a�•��·CTD*�MJl.

25 Jt-Jt. .;lJ 55 run � -if A• .6!.JJl.:t..-6', � 4f A -Jfj .t!!Jll J:. � ti -� ¼4t�>ll. 

,/fAf df,-Jfj.&Jl -r 500'C Jlil� 1 ,J, Q;J-��, -r 550-C .fie.ff� tt A 4 1l' n-t, 

&..6'�ff�•�A�•������-JfJAA•.6!..&l. •�, �m�� 

if >!- -JfJ A dL •�It � -Jfj a, .-:,t -JfJ .st 4 �-ff.. & 202 Jtl 205 • 

.tf_-Jfj,a.·��& 202 §lj 205 �J[;, 1i"JlA.ffl#�/JJJA.���J/iiL-f: 

30 < .WJil,14 > .-:,t¼J1J-JfJA:Jt•-§����-

� ��-��A�*•aA-Jfj-f-�•-�, ���m�•*¼� 

-.3':,a,, YAG lt.3\:.Bil YV04 It.;;\:,�, � )t.�"'7 .fj..�� il.#t�;;\:,�¾J-� o 
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.. . . . . .. . 
. . .. .. . . . . .. 
. . . . . . . 
. . . . . . . . . . . . . . . . . . . . . ... ... . .... . .. 

�tmT��•;;tae:t, �&tm-#•�;;t••�••*••�• 

�BL��-;;t¼�Jt:.•M�+��-L���- �A�***•� 

l����*- ��mT�•*¼�•;ta�, •*•�••�x�

300 [HzL • .;t.,-I-!lf Ji.it.I� 100 �� 400 [mJ/cm2J ( •�)t 200 ��

s 300 [mJ/cm
2
]) • ��JQ T YAG ltJtB et, •-tt.,t:ft.Jff Jl:.� -=.-;tilt.,

Mtif ... 1':ll♦�I.;IJ 30 JIJ 300 [Hz], itJt�"f:if J.l�I.;EJ 300 JJJ 600

- [mJ/cm
2

] ( •�,t_ 300 � 500 [mJ/cm
2

] ) • -.Jt.ft.Jij 100 JIJ 1000 [ m]

�ll:Jt., �,jp 400[ m], ••ti.¼ • .GJHl¾tJIJ&..Ati94.+��J:.. Jlt_tlf,

••li.•A=-��½Ji:ii.I.� 50 J� 90[%] ..

10 itii. �, sif )';t�.fJtff-#-�a1'At.8'-"'7.fli1' ft ��Jtt.;t&-At ll�itt 

�am�•�&- ���-•�a��••¼�•�s .. �•Jta .. 

.fi.itt.;t&-.--�z.. Ji tr�;.;EJ !J-ff.ittJtZ.� YAG ltJtB,. YV04 it.Jt& .. 

YLF jjt_;t & ,. YAl 03 jjt_;t B ,. JJt.-lt;;t B- ,. tr.� Z .,;t & .. � ... � it;;t 

3",. ft: � �z itJt&·it�B-. �JJJ-jp YAG .. YV04 .. YLF At YA103� 

t 5 ff.� ,, � 6iJ itt.Jt B-Jli A._.. .fie,. 41f.,. -tk.. fiii.. -ti;.. <tlAt 41 � � "iif .-:t Jft 

���-;;t& .. it,;t&�����A�#���, ·�7���1 m 

���-.;\:,. -�·-·,;t•�*�-*�•ff••-

�*ll �*m•••,;t•�*•�••;;t&LM�k�•�•• 

A•�-���, sif��m•��-+•••���*••�•*• 

20 if:Jt. 

- :/.J T � 4� dL -Jrj .f �-$. ll � A fJt a tl .fJ k. It A ti-Jt. � A�, -£t ;& fk

*�*m��-ff��--��-ff.-JtB¼&ffl�-�-�--�

ll!l-itvt. �"I! M, iilM-ffl Nd:YV04._.;\:.B ( 1064 nm�*�) 6iJ •�-

ilt (532 nm) At• -=-it ill (355 nm) . -A-� Jlii.:it--+ 4� � •lt. .;\:,•�ff 4f-

25 *�Ji 10 W fti!.�.ff..1' YVQ4 nt3t&LM- � Mjjt;;t��At it>lt. Ji .?r,

�-+•a��•�&�n�A��·--�•�**L•·•M�

*- �&�*-JrjAL••��-,;t��-+.;t����A��M��

J:, -Jf-JfflMflJ���ft Q �J:.. ,IE.Jt.Jl:tS��k.4f 0. 01 J� 100 MW/cm2

�tt...-w J.t ( -(£�,t_ 0. 1 flj 10 MW/cm
2

) • .:f--!f-�Jl.�ffl�-J-it3t'9 k.

30 flJ 10 Jtl 2000 cm/s �ll.ll��*�•j\:,JHl¾J-. 

;c&Jf,-HjJl.11.�4��& 202 Jj 205 �--�!J.ll 206. -��-Jl 

206 )t�i:t� � �� CVD i.,��11°-M-i.f >!-JQ Jf.Jt.J) 40 J� 150 run�¼� 
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.. . . .. . . .. . .. .. . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .... .... . . -

�--�A�. ,iE.�+���-�, �ii:����c��*�AT� 

J.l;lJ 115 nm �-..1.-ft.J!lt ( ,l.,¼J;t'": Si=32%, 0=59% ... N=7%, H=2%). 

��--�--��T��,ft,�«, �����ffl�&�&�M�� 

Jt.��---.. 

s f!.6,. -.iP IJ 3A IJrffe, llJ.JJt.� 20 .flJ 100 nm ll.1 � -it-!1-Jl 207a 

fpJllJJJ.ljJ 100 JIJ 400nm iEJ � ..::...f½-!1-Jll 207b &*.tE.••�•• 206 

i. ���A�«�, &�T-�llh3o� ... •��-�A��-*

-!1-ll 207a � JJl.JJ.llJJ 370 nm... 1lJ�-$tl A6{J � ..::.#-!}-Ji 207b. ��-

-�-��-� �,. �-��•a�•t�n•��A�- ���� 

10 ;,:(li_ii:#: CVD � >i-�JQ * j\.�� (WFs) *-Jfj st. ,iE.-1£--,ti-oL r, � �� 

•m�•�••, �M4••�a, ••6{,��•••��20 A 

��- �A�•�•�����---��m•- ��, �*�•• 

��.tE.k•6{J··�·, ���, ��*��MA, �����&� 

w�, �����•t, .iE.���A.6�ii:����m��1t•<� 

1 s lt Ji 99. 99999'.il 99. 99% > -ft h ft # * -JFj st� ll, i!.ff � Jl-Jfj Jl. ft-tt. 

���½���·A�t. ������9�20 ���•

-�-I;, ,II.����•�, i\.�•m -r � -#�ll. 207a, 4/f,JQ -r 

• ..::.-ft�ll20Th. ��, *L���-����m��#�, ��*

m� ... �, � ... • ... �� �, •��t�-��•�����•��

20 .i.�,a.�6{J¼½#;ff-�L¼#�At.-Jf1.st�+#-!J-Jl. Ji 1�, �.u�m

- -ij�.;EJ-���3t"i-io -M�-14, � j A�llfl!J4-!t--f$.ll. Jttri£,�-lb -

� (Ta) Jl tt] Jl � • -#-!1-Bl� lb� Jl t,J st alJ � ..::.. #--t-J1l tlJ ffl. ¼4JJ ,

iltl-ft� (TiN) JJlt,Ja�--ft�Jl�lb-ll♦la��..::.ft�JllelJB.

¼4fi, tb�-ft�(T�)Jlltt]Jlt,!J�-*�ll�•�-�Jlt,!J·..:::.�-t-

25 llatJm¼4b�il 1..-ft� (TaN) Jll♦Li.fl!J �-#-!J-Jllfptb.fAJJl-$tJA� �

..:::.ft-t-ll tlJ m. ¼4fi.

4T., a����-Atb•�«�A.atJA«2�, ¼Aff•A� 

a�-���-*M��- �-*M�����-*M**���* 

�**r•#fl!J. ���£irt�, ��•-•***' �my1� 

30 C �.&.-¼-.f---r�) tii'Jir>i-. Jttr, CF4 ... Cl2¥ 02Jfl-ft,tt.-J��, 

�ft�,f$.�-f: K.�I.39 25/25/10 (seem). ,iE. 1 Pa �Jli rt.¼��� If!,

-� i 500 W � 13. 56 MHz tlJ RF -!Ii ... Y.,(? !!.. � � -r�, M. ilij it.ff-ti .-L
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. . . . .. . . . 
. . .. .. . . . . .. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .. ... ... . .... . ..

it�•- Cl2-- BCl3,. SiClh cc14�-Jrj��i\.J.�� .. CF4,. SF&, NF3 ... 
-Jfj ;:\ 6lJ il J. � � � 02 i! ¼ JQ .-ft-tit I'J � �. i!..Jt .ft. JR T lb Mat sushi ta

Electric Industrial Co. ♦J it.�, .ft.Jft ICP �-r-tit.ilJ ,fx.&( Model E645-

□ ICP) .. jt�J-, *f¼�AJ& 150 W ,fP 13. 56 MHz� RF�· ( �ffft-

5 a>��·���-��-�A. ���-•M**r�M-•, �* 

��-���&�*��¼��-�- •--ttM�*r��*M�L 

J.J 200. 39 nm/min, i\.-ft.4!!slJ-bki\J �ll.,t. 80. 32 nm/min. -� i\.1t4!! 
a{Ji&•�� 2. 5 li.i:i . ./f:_•--tt.ilJ-&--ft-T, 4'�--fft1' J.J 26 Ji.;f;. 

»T*, ��¾••-�«�A6EJA&2M•-�T---�M

10 •tt :l_jt�..::..at.-J-&--ff:-. Jfp, � CF4� Cl2 JQ �-tt� �,f:f.., �ft�1'-it,
�K.it..IJ.J 30/30 (seem). � 1 Pa�& rle--��� 1',fL;bPJ:. 500 W
� 13. 56 MHz 6EJ RF -!II ... s,:J.? !!. � � -r �, i& 6ilt.ft 30 t7 Ji. ii" 6EJ-tt .ill ..
Jt,r, ���A9it 150 W � 13. 56 MHz jEJ RF-!b ... ( *ff-fJt&) .. ��:bP
JL�- Q�ji ,gA. ,/£.it¼T CF4� Clzi!.ft-��=--t«M-&-ft-r, -M-•

15 -� i\.-ft-4!t.ll,tit .ill� .ffl Jiil � •Jt.. -..::..,t« .ii)** t 4' �-ti� �Jl;b
58. 97 nm/min, il-tt•slJ-ttil) �Jt.� 66. 43 nm/min .. -itii.-1;, :.19 Till
�,t«M���--�-«J:.Wr��, -tlM����,t.�k�lO�

20,r, 6EJ it.LJt •. 

�J:.�6EJ�-,t«M��V, �•�«�Jl�•«slJ���¼�,

20 wr:bP��A•�•&slJ-�, •-�--=-��*&�*��JlT• 

,Kj. -�� 1' J.l-f£�jjt.I;b 15 �l 45 •

�jt, ��--�����aTw•-��it-&�-����& 

( --�tl!.it-& 213a J� 218a ��..::..-!}--4!,ft-&- 213b J� 218b )ifi,JJl�-
-,l,Jf1���& 213 JIJ 218 ( IE 3B). Jik&)i:.�t¼tl:, ,1£.�J.J•a� 

25 .... tEjlt,ft..lt 206 'Y, �li.4f«.--sl-Jrj-!f-,giit-& 213 Jlj 218.il.Jl� 
g_JAc.,tiilJ T k.tlJ 10 JIJ 20 nm, M..JiiJri,l T tllf � I[�. 

�6, ����•��•�atEJ••���r�ff�-��� 

�, �•�n�����·�A���-f:f.-&lf(ffl3C)o �·��� 

���a•��-���-��A��*�ff- �T-��•��� 

30 **" jtJ ��I� 1 x 1013 
JIJ 5 x 1016/cm2, jna_ �lliit.J:.J.J 60 JJJ 100 

keV . ..if_ilt���- If, M ..-it.I� 1. 5 x 101
\ »11it.tl?, A�I� 80 keV. 

*�•+n•�--�•.tmTM�·A15��•, A•,t.* �
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�st (As). �.J!.-ft.Jfl T 14 (P). .(E.i!.�-lt at T, � lE ft-& 213 JJJ 216 

�A�Tn�•«, JA.��Q������M�n�*�K�<�* 

Jt.) 270 J� 273. !¼-=f n ���,l";t"l-� 1 x 1020 

� 1 x 1021/em3 �,t{.ll. 
;£ Bl /JrJ ."-.JIJ. Jff g J.a. 270 .flJ 273 If. 

s 4T*, ��*�•��-���--���r�ff�..::.�jp� 

)I.. i!.I4f- SF6 .. Cl2 � 02 JQ �tit.ii)�._, �# �-1'-iff.":i" J:t-il:I.:J9 
24/12/24 (seem). _,If. 1. 3 Pa �1'. r ���� ,g•jp_}:_ 700 W � 13. 56 

MHz tlJ RF�* �/k !!."'" •-r-f.F., l!Ai".ff 25 t)�*ill. Jlt.tt, -�� 
AJ.t 10 w-� 13. 56 MHz� RF�· <*ff-Ht.&> ),;A�jp;l;_{t$� q• I 

10 wg&. ,/f.at½T CF4� Cl2i!.ff-t9 • ..::.B1-JllJ-&--f+-T, ;ff--ll��-ft.f!!.ll 
,flk M 14 .ffl Jiil MJ �ll.. -..:::.,tt ill-&-#-r 4' 69 tit M ii.ll.� 227. 3 run/min, 
l\.�4!!tlJ-tt.ilJ ii.ll}l 32. 1 run/min. -;tii.-1;, .;fJ T ilA-r-ttM t1ii �-1£.•• 

M•«i•r-•, -ttM•��-��k�10�2��--�•, . 

1j it'ft.��i&-�� 6. 83 :/i_;I;. � .ilt, � SF6 JQ ,fl:-tkii ���, lb -r

15 ,]-�-It � i&.if: � �, jJj- t'A of )l;A#f'♦) .lltfi ali.. 

ii.3!1: � ..::.-t,Jt � M:JJt, • ..::.-!}-If?-� & ( � ) � ,fft 1' � Jl. 7 0 Ji_ ;I;.

il it -..::.,ti M M:JJt -lJ Jl -..:::. -i- ,git & 222b JIJ 22 7h.. J; - � � 3-* _,. M 
§� - --!}-�it-.&, JA. stti �-A•--!}-If?-� & 222a JIJ 227 a. }j tt » ii.it.�
..:::.,tt M M:ll!.;ff•-tr .&ifPJ a tlJ &It 208 � Jl.-fJ.4" .&♦J a tlJ .ji,.ft 209 MJ -JrJ

w acmu>. �•a�a�, •--!i-lf?-••��•�--=--ttM��� 

ut� �, � Jij;i.(£• ..::.,tit,ilJ �J£�J€; �'FT 0. 15- · m, llf-iE-•+�t 

� � 0. 3 m.. i!. JL., jtJ ii. ic lt.ir '-1 69 � ..::.-!j- 'E iit-& 69 1: Jt.,J-.8. -r J:. ii. 

�-1t�• 'f I�� �..:::.1:6.... 
,(!.J:.1B1�--=--ttM�JJti7, !It- CF4 .. Cl2� 02Jflff:ttM��. �ii. 

25 #¾t»L r, -3--ft�-ff.�-f: �-£t.i&it.I.:;fJ 25/25/10 (seem), ./£. 1 Pa� 
A r�JI�� ,l!,••-1:.. 500 W � 13. 56 MHz 6lJ RF 7/1 .. .-::{j'k !l.��-r�, 
M..Jiiil.fftititl . .ilttt, �l¼A\..Al.� 20 W � 13. 56 MHz 6EJ RF� .. ( * 

.ff-flt a) ��ilPJl.�6'J tl-!A j �A.· ,/!.-ft.JJJ T CF4' Cl2fp 02 6EJ,tf»L r,

�69-titillil:ll� 124. 62 nm/min, lt-it4!!.1¥J-tit.illit.Jl.)t. 20. 67 run/min. 
30 �� 1..-ft.4!! i¥J 1&-!f:-� JlJ 6. 05. fl;I .,tt,t_ �.lf-,tt. � -ti ill� It.. t£. i!:# ff-oc 

r, ..tE.�•• 206 117, a���---�� 'E it-& 222" J� 221 .Jl_j_� g 

JAL-tit� T :k� 50 nm, M..i?ii�A T tt.f46? I!�. 
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�r*���T��-���•-�Ji;, �ff•=-�����& 

.fill 4B 'f iEJ�&. -=-"'""'�& 222b .flJ 225b Jfl�-/#J/f .it-!-�A-ll, 

j&Ji;ilf:,ff-�-/Jrl, �•Jfjc.-!-jpA.�---!f-,f!.it-.£-222aJ� 225a4ft�-iF 

¼TM4••&'f. �����-�, * �m*••�·, ·�� 

5 �:/Jrz]t_,/f.. 1. 5 x 10
14/cm3 ;l'tJ½,. 90 keV Jli� ,e, 1'.... 0. 5 A/cm

2 
� -=f ,e, iit 

ii Jl .. .l4;ftji.. (PHa) � 5%#*jl.��� 30 seem ���½tiJ�br.--r+ 

t�ff�- ��, �Q��·���-Jfj���-���&•��·� 
!Kil <-fJf.*J.l> 228 JIJ 231. �:/JrzJIJ.JfrlKJi. 228 �d 231 t�.14 (P) � 

*J.i..jj 1 x 1017 � 1 x 1019/em3, -Jt.-111j •-.:t-1f!.�)1-4ft-ij .. ¼JlJf-ll.

10 -•�*ll�Jt.. iti1-I;, •--!t-1Ei¼"&.-.-Jrj_.¼-'1.A�4��&tlJ

/k.J/i;t.ll. (P) :Jl.JA.---i-� iit-&4't.�¼� �.;£�] Yi -.�-ft-,ft.tiJ.

�*•¼�}l•�=-�:IP��-��- ��, ��J/i�����·�

g.JA. ( �il!-J.l) 270 �� 273 )';{-Jfjjt�Jfr IK.J!l ( �*J.l) 232 J� 235 •

• &., ���£�-�, ····��J.t..(�-*J.t..��tiJ� 

15 8...) �i&.� 0. 5 m �k.k., Jt.�-$1]}l 1. 5 m �l 2 m. ·BJ Jlt, � k&-

���*ll��•��ll�JltEJ�Jf K� ( ��ll) �J.t..����r 

J!lJI-J.f.., ��A. T 1. 5 m �J 2 m. Ji t.&�I¼-JIJ I 7f.; T .Jk �JAl ( iii 

il!-L>��JfrlK�<��J.l>, ���i���-���, ���� 

T�J.f..��tEJK�o �#�, ����A���-!#Jfrg�{�*J.l> 

20 � fi] )I:� IJJJ 4 � ill..#--. 

-l&lfi, �,._.._-..�¼�,r�JKJ&.a•• 24s &A�Q.J-�.fk.-ft�-=-·· 
-��JJl- *�*•2ffi, ���m½A•& ... •-•• .. ��-&4

��•-••· ��-=-•MM:��, &#••Ma�aa•2�a•

MK•��--�,t.&tiJ•-�¼, �#�¼&�a4�•&&•

25 I! J&. 1Ji" ,a_.!. 6lJ I! -o • E.. ti ill M: JJt}t i1 -ft. JfJ ,J-� -J. � iii i& #-- Ka� C 13

�;;f,tkilJ ��� ICP -titi'J>PLB-.fhAti9. �Jlt���-t 117, Cl3 6lJ ���
-f:-it.I� 80 (seem), Ji- 1. 2 Pa �At t¼��� ,g-:/JrzJ: 350 W � 13. 56

MHz�RF�·i,;tjE-�-f-�-r�, k&:J5ilt.ft30e6lJ-tti'J. Jt.*, --1¼�

A;.t 50 W � 13.· 56 MHz� RF ;t ♦ ( .;lt#Ht.R) .,;t�;bliJL�� ft -fir j!

30 �AD ii.it.•-=-tit·i'J M:JJt-JfjJl. T ���• 236 ( •-��•& 236a � 

-..::..-!f-1l!, it-& 236b ) ... 237( • -��it-& 237a �- ..::..-!f-1'!-�& 237b ) ... 

238 ( �-�'!.�& 238a �-=-•,t�& 238b) fp 239 ( �-�'Eiit-

14 

IPR2020-01546 
Apple EX1002 Page 519
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. ·- .. . •• • • • • •• . . . . 
: .. - . .  · : ... .... .. . . . ..

.& 239a �-.:::...Ji-1'!.�& 239b). it�-1;, ��it-.& 238 a.:'b il�½�, 

� 1'-it & 239 Jljfj t-. j}f, ( ftl 4C) 

�����-'t¼MTAff•;*M�JI���- �:Jl, �*�

'I;�. -=--l'k i'J ;:t JJttt � .;& .fkAr �. 

5 �T�, �msA��, ���T•�-�Jl�--��, -�Jl 

T•�-�Jl�--2�, ¼AffT�-=-••��- -����•� 
.J.lt, ,fi.-f--!f-�&- ip-fj Jl T * ,I' g � 247 �� 250, i!.� g�� � p ;tJ 4 

TFT ���B:, �"'1 T �-=f Jj J:.-,�%�-M ( n M) fflli.69�%�-M � p 

�) 69*lli-1L-t-. �-=f p -M �/kJli3t-t-��i,p}lJ,1.�'!,it-Jf;; 223 � 237 

10 ,1t;lJA-Jl, � Q�i!J��;.tA.�Jl•�ocJAc.�. 

�J\t��ir--'t, !#Jf g� 247 §IJ 250 Jl tb-ft.Jff LIJJISL (B2Hs) � 

�-r-.iliir*-KjJl�. ikii.-1;, /k� Kii.·247 @,#/k-Jkl!il. 247a fP 

247b. Jil*•lli IK.Ji. 249 �#-iE-Jli gj\ 249a fp 249b • ../:f.- -=-��M:31! 

'f, J.)Jl n �ii. TFT �-f-��B.jfj•.fr' &:$1).Jl.�.fi.ll 245 ,ij-4_.J.. � 

ts J&.iait•-�jpM:��--=-�"'1�11./£.�Jli J?I.ll 247 �J 250 'f Jlr-". T 

��*L�., ��Aff�•M:�, �*-K�'f�-=fp��/k-�� 

-!-� *lt.i!.� 2 x 10
20 

JIJ 2 x 10
21 

.I§. :J-/cm3

• i!,.ff-, il-r ��• Jli I&. Jj\ 

� p � ii. TFT � il #-g fu ii._ g 99 .ff JfJ , f;j- Jf1. � � * )& !l. Fl ,Yi.. 

3T*,_ Aff���•��+4�•&'f�&Jli�-t-��-- � 

w +���-L�m•�-�-��-�ir•Afft9. -��ir•�&

Jltl. l ppm�� ,ft.ilJ-�*J.l, -rei&A:. 0. 1 ppm> 400 J� 700'C, •�,t_ ·

500 JIJ 550'C ll � .I.� 'f lJtff. �Jt���• v ll �-ft�JIJl./i. 550'C

tAM:J£ 4 ,J,et�-.�- iti£-.f;ll ft-T �i!.��•, Jif�-1t..ma�i!..jc

�ii-At*it.�i!.��i!- ( RTA ir>i-)

2s 1l &it.� J!.-ff.;, -!t!-il.it���JJt.V-ft T .,1"7L-t" • .M..JQ-ft. n �· 

�g�c��Ll�n�*£g�c���>������¼��

��•, �����-'Pll �L�������£���, ,ft� 

�A��M�-�½�*�����K����, i�����-� 

���JlK��4��&t�•- *rwJt���, ·����-g 

30 �� TFT, �,J, 1' * If!.�, ttAJt.��- NJlttl.fi 1' �Jhit.&if:�., 

�.ff T �-1f�·�tt. 

��, �&�t4�A�JJt*&�4��&. ������-# 
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�*, �����-��a�c�m•�-��•a�a>. 

�����tt, ��mT•����*�, ���m..{f.MAt 

tm••£&, ����-�T,·����-A����•••L� 
:k.� 0. 01 � 100 MW/cm

2 
� .,t"W ll. ( �:ig_Jl 0. 01 �d 10 MW/cm

2
) • 

s &r *' WEil'1fJ.J,Jt.-t--iF¼�-tt½�i9_.1E*& 238 ��a; .. �-

}EJ•-t--.¼1!.9J�elJ-:r-WE'iit& 239 �_...tij-�.#l�-iF¼�,t?,-�tij- < a 

�Iffe). fflll)lAfflE-�Jf;�&*••�i•tij-�ffl, ffiffl)l 

Jt..Alfi 113. �JIJ 7B 1f, .. �.� 400 -ft_....fi.�·¼, 401 -ft�Ai·*· 

,f!.IJ 7B t��MI ffe T-+-11� lf!.4-iF¼� TFT 303, ¼ .RI iF T-

10 ..... -t--iF¼ilJia-ft½1l 238. ,/£Jt�.j£�"t-tJl'1£.JQ<ffi!�tl� ( EEJA 

!!-?-� Microfab Cu2000) Jlt..fr-,t?,tl�. '1-i!.+1!.tl��, jpLtlj-�� 

�•t-+���-��, �,t?,-������-����fi]�&� 

*' �#���WE�ffl�. �-�ffe•t¼��A��*' ���� 

�,t?,•, *���••- �m�•��-Jfj.Jl.••�-

1s .tl-r *' -JrJJl4.A•-t--.•��½!l�•-.&ra]f@.•• 255. «.1&. 

�@.¼6iJ4'11=J.J i.�a¼6lJ .x.'1t�••m � • -&fiJ �•• 255 •. 

f!tlf;, ./£�-&fiJ�-• 255 i-JfJalb�'1L�"-#;ff--tJJl��..:=. 

&fiiJ�ft.ll 256 . ./!.���;a-• t, RJJl. T ll.Jf.Jl.J.J 1. 6 m � �----

�fta •· 

20 4t--1t..m A:.&ll./E.•..=..&fil�•• 256 J:.�Jl.il: 11.JJ#-�••1-.�

..._ -:t 1E «. 25 7. -1JtJ :iP, «. i& .:tf- ITO ( .tl-it-ffl � � -ft ..fl� ¼½ ) ,. -� �-- · 

.!j�,ft,�69¼½ ( In20s-ZnO) At.fi..-it,4f ( ZnO) JQ_,ff,ffJ.J.-!°WEiL257 

6llil19J-ft-�.8l. 

;Jt.•,ft.m A:.•lli&--•tt.�-tlM �=-&Jilfe.._JJl 256, -HJJl.J� i!.�+ 

25 �JtlKJi. ( 232,. 234 .. 247 � 249) �-il-jl.JL .. J�i!.•-t-�¼-it½� 

238 �.fi.ik.JL��i!.'Ei!� 239 6lJ.fi.ik.JL . 

.Ji..-Jfj ... �/#Jf l!Ja. ( 232, 234 .. 247 � 249) � ��½� 238 � 

we,-� 239 �it:.fi.� we,- 257 JIJ 263. j£�--••1t½� 264. 

ii.��---t-�il. 247.fi.M-Jt�Jt.��69,t?,.._ 262,. ,f#.;f:-we,• 257

30 � ,ft. f;�¼� WE at-lt-$tl TFT 307 � � ..l" I! J;l 249a � it.Ai-. 

1# J/i. 1K � 234 ii.it 1!. a 260 � 9j � ½ � 238 ,I!, it.ti-. �/Ji.I!� 249b 

ii.ii:�- 263 � � � � 239 ,e.it:.#i. 
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,1£.Jt��ii-t 1P, fli�-il.19) T-+,1!.•-.•-t-�• 247 �.J{;-Hj}l. 

,e, ti. 262 69 '1JiJ -r. -!!!.Jt., � irj Ji. T ..-Ji-� fp � *-l..:t.�, "iif .-:i. � ,lil RJJ 

-f½ � ll-$tJ st 69 ,ft. -t- ,e, a*�• 1'. a. 

�.ff-, ��-+ CMOS wg.J3. 302 �-#1�4 301 w-+ n ;t]il. TFT 

s 303 {P-+ p itJil. TFT 304 m.-., .;tf",b n ;l:Jil. TFT-$t]Jl.�-1t* TFT 306 

�. -!-.. ¼ 305 � ii p >lJ it. TFT � Jl 891'. i!.--lt-$11 TFT 307 "iif "il. .(i. Jiil -

�Ai-Kj � ( ffl 5C) o ,/£.���irt�, fflr�flt9*�' �*�� 

A#���*�.1.-A. 

�-r At, -jpllJ 61/riF, -KjJl)f.Jt.:;EJ 500 [DD1]69¼.@.�-- ( .,tE.Jt 

1 o � � ir t � ,t. l\. ,ft,Si:JJl ) , k& � ..tE. * ..& --J-,f&t -t- ,e, ._ 2 5 7 �ii.I -Hi st -

+ •. i!.ff--KJ ,l T �J.l:ft JJl � - -=-& fiJ �-- 280. � ,1£. -Jrj -.. 8'J".ft.Jft

T��M���, "iif"il.Q��-HjJl•-Hjt9•�- �*a��•'P•a

•a���•t9-�, ��•���•�••����+�•�•�

-+• ff- ii. -I; 69 fol :Jl. BJ J:t � -:i-ii. � 0 

1 s it ii. -I;, ./£. Jlt � � ir-.: ,y, lb �-ft� ♦l Jl. � Jl m � • -=-.& fiJ �--

.ll 2so. -f!!Jt., ./f.��ft(){.rsf���.m ••ajE_&,. �1t1£ .. �-� 

BCB ( �T·tJl�) twl .. �;ff"'1Lfl]-81l. 

4-r At., ili!l:li-LilJ �ii--JfJJl�iL-ft¼4h& 265, Mt.6ii.ii:1!-Lir 

)i--ijJl.fJJ•< •-ft«"4!.-. > 266. Jtlftlll*�••�• 257 ll<.ff"��m, 

· 20 ,f£.-Jrj Jl.��-it¼4fi & 265 � m • 266 � -.t £¼-¼ ft-,Jc.¼.. itii. -1;, ./£. 

��A�t1:r•�•l!.•m�•��*�m•. -{!!L"iif��m•e� 

;ff"�#�ttl�o 

. � r � �-it ¼4" .& 265, "iif "iJ.-lt. m il:i:J:.jp � 1h Ji> L 7':. � ��#fl-. 

����ir-t, ���½�&Lw�-r�•&�LM&���A& 

� -�- -L, �-#-���•-1t+•&�����LM&, ��L 

M&���*•&����-+- •�, ��¼•T�#m¼�1F�, 

"if "il.-lt. M -f£ff -ft 11 �. 

�����•'P, ���L�ir��Jl•�a������*• 

&. ��, il�&L����A�1P¼�rtT30�4��«��-

30 !!.. 1, 3, 4 � PBD � It. �-Pf"�� M £7':.&, -jf-./f-Jt:. 't �jp T 1%6{,,. 

��-�L�t���·-�M6½. 

Jltl}'--£tit·-�-ftJll 267. �;t,��;t•o/, Jf-Ji..J, 300 nm� it 
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. . .. . .. .. . . . ,.. .. . . . . .. . .,. . . . . . . . . . . . . . -. , . . . . . 
•• •-• r•• •••• •••• ••• 

�.@:-JfJ ,ff��- 267. � -lj ,l. fJJ 4 266 -t..f; � 1& ... JIJ ��'fit iJ" � 
4��Jl..ft-1t«. •a-tt-1tJll 261, ��-ft.¼4".& 2ss P[.-:.tit.--ffe�� 

���.tt�.fiil:. 
il"ii.-1;, ��-ft¼4h& 265 tlJ)f.J.f:��j.JtI� 10 JIJ 400 [run] ( • 

s �,t_ 60 JIJ 150 [nm])·, PJJ'4.6lJJJ..J.l:£ti&.il:I.� 80 J� 200 [nm] ( �-M 
}!_ 100 flJ 150 [nm] ) •

w�z .. T�W6'tI��������. -��, ����� 

·����� .. �ffe-'f, ·-�-���ffe-��'9��*�' �
m•�-,ff�•A•�-�#**�A-�½., *m•��-A� 

JO -�---'94 .. #tt*.i--••1t½�o -{!!Jt. 9f )';,{-f£.ffl � )ii} �#;ff-.

WBI�T���A�-'f�����*��A•*�¼�L� 

1ii � Ill • it ii--I;, ,J--r Ill 5A JJJ 5C � lll 6 't * .& 6?-il' ¼-ft. ffl T • Jiil 69 

���«- Ill 6 'f .I-iF�k-. A-A'Jta-t-ii.ii.� 111· 8 'f I-iF-M1Jt& A:
A'i1J$JJiiJt4i�«1iilfl. IIJ 6 'PI��-� B-B'�*b.-rii.i:t�JIJ 8 

ts '17 I��-� B-B'-m!liJ JiiJl.ff�Aii Ill. 
-fl-!° 331 ��a-ft½� 238 �--#:½� 264. ,t��"1 TFT 307 

� •• g iai:l: ,ta 262 � .... 11!,. 257 ffl�- ,/£.-1f- o 330 i7, • -:t 1E 
._ 257 ���-ft.¼4"&$1.§.. ��, iij,LJtit_. 308 LJt. ••;Ji.� 333 

-�--.¼@.�,e.iiAj:iM TFT 307 �-,e.· 237. �;f4t� 334-ft� w-f-

20 ��&tsJ-.�,e.�41-il. . ..  ¼332Jt.-+��, Jt.t��g��:334 
jfP·•-#i-& 333 ii.3!f:.fl;AJt.tp�--�---JQffi§...��. 

•ii.t,- •T�&m&•«4�•�•..-�•��-•�, ��

-$tlit:-+-OC&, -ft.JJJ ��½- 238 a.A•..-�•�*;;t ..

�-��A�-��m��-, ����*��A����--

2s �«.-:1-"iif)'�il:.I.� 5. 
��i, ��aTms+I����Z�, �T��k� •• , 

«���m•�•c1+�•� �•�•t��•••��•�•> 

�����#���������*#}c**#�(�#). ��� 

lt�T, �-#�*�--�--�����•���#�<���� 

30 • } Bf, * • ii; £ � 7L #- 99 "iif .. ,Ji..

�E�ffl�#�*����**�#�����A��&�*� 

.fl iii � #,it.. .AA..;c ff-jt ,e. .J3- + � I d: 69 it.Ai-:li-* � itAi & k. ./f. tf �tr� 
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.. .. . .. . . . . . . .. . . .. . .. 

. . . .. ... . . . . .. • • • • . . . . . . . . . ... .... .... . ... 

•½&�<�*���4:WC>6lJ£AL-JfjA6lJ, .a��--T

+?-:a.

4r*, ��-���A¾•A•��-Jfj� . •  ft., �+¼� 

-�����fflW��*�������A��&�*�-����

s #. ii.��+¼fl-�, ¼�T�,g-�•-��4�.

Ill 9A .,'l¼.t-J.:t.�.fi� .. ¼�L�-,�111, Ill 9B Jl.ii"�Ji!\t D-D' 

-m .fl JQ 4?f JIJ A ii Ill . ./I. Ill 9B fp Ill c t:, _..� tt � 400 � � � � � ¼:, 

401 �-iFJj 9r-JF-li-�it:Ji.�4�- It! 9A .f� 9C it-1!--JLB. -JF T-+•�,g 

•-a,¼� TFT fpit--f-"'F¼1f7-;_-�-+il-ft½ilt 238. :Ji.� 401 Jj -� 

10 ½_, 238 �1"9.lil 239 ��4-. ,/!.4-��¼ 400 '17, Jl.tl: T ,gfJl.ji.� 

401 �-�¼, -Jf-t!.Jt...t.-JfjA T lb ITO ifillA�il.'93-1½�.ll 404. -ii-ft�, 
j(:RJJ-f½.!r-Jll 404 °of l-'AJj .... -iJl¼�•:t-1'-•FI 111"�A-

��m-� ��a�•-+ wc #�-��•*"'F¼i. lll9c.,'l 

�� FPC 405 .:t.��-lii Ill. 

ts i!:.Jt¼RI T ./£.�AL.})t.Jij-�.g�,gJ3.�,fJf-J-. -{!!.lf.JL+ IC of� 

m�•�1t.1'-�--.¼. 

���������"iif�m���,g-J-���I-JF�¼. 

���•2 

-,f1_��:#1t 1 'f'¼tiT �-�,g4if7-IJ.Jl. CMOS �-iEJ�-,J-. 1!!-

20 JI:, NMOS "ii[.-A.R-ft.JQ n jl;Jil, TFT *�Jl.. ift-ii.-1;, �ii.it. n �ii. TFT · 

�•¼*-IJA NMOS �13-at, ,tftJ-=f;lf":t..llJ llA 1)r-JF�..R-fl::.JJ1�-�-M TFT

-rj,l.�,gJ3.�:iPIIJ 11B'1i'-fF�,f£_mJta� TFTjp.ffl;f{.� TFTillJtJl.¼-Jfj 

A��-- ./£. ...... ��TFT�"iif�..R�Mn�•rn•A. it 

��, �i!:�lt�r, • ... ��-��.,'lma. m10)l���*•M, 

2s 1-.:,\:, ii:• 6{J A-, 113 • it ii. -f; , Ill 1 o I� Mr¾. -fj-.. f: � ._ 54 7 �� ;{P

-fj .. � ;..,£- fiJ �-•.t at6EJ ;ft.� • 

... ;tft!j: 501 � .. @.¼ TFT MJ•-ijh�X3-, 505 � .... @.¼ TFT tl,.-f; 

.. ¼. •-t-�¼ 505 B¼-lr* TFT 506 f\,,g ��♦] TFT 507, �;i-·.,'l 

n jljif. TFT. 

30 ��-!j: 526 � .. �-�Ai"���½-.1' 527 ���-���� 

�- -�½� 526 ii.i±�- 561 �-Jt* TFT 506 '?l#J/f lKilc.��.fi..

��fl. 527 ii.�.fi.� 562 � ��-i!l♦l TFT 506 a{JJ#�I[��it.:Jl. 
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.. . . . .. 
. . . . . . .. . . .. . .. 

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

!Jl#J,f!,4- 501 @,ii-.;li" n ;l;Jil TFT 503 ¥ 504 � nM0S ,f!,3',-. 

ili!t * 4 -r J!J _. �'1 15 � -# :it.-t- C -IA: i&.� 4l > .£ Pl JlJJ .._a. 13 

�-��•<��L•>�i,p�m-r�il.�AgAl�4��t, n�a 

. TFT 503 � 504 �,,��JIJAc.�Ji'ffi�����-

5 �•�•AT�-��-�-�, �•s� �&-A-r�JIJJ� 

A15�-��•c«&�*>.£�-·�136lJ-#�•<«�L•> 

�AP.flJ m -r� a�Jl &!Al� 4.:;-� t. 

,/f.llJ llA �, ._�tt!j: 31 � 32 ,3.it ... -+Jtm• n ;lJil TFT( r

�#jlJ E � NTFT) • ,/f. llJ llB t ��jt!j: 331t�-+ E � NTFT, 34 

10 ,f\�-+�"-•n>tJil.TFT(r3t.#:;bD.NTFT) .. 

i/rii.-�, ,IE.M llA fP 11B 1r, ��#iR VDH .fl<.�-;fll�ilP.iE,e,A 

�'!,�-(�A,f!,�-), ��#��L,f\�-•��j,f!,A�,f!,a 

a<�&�aa>. M¼�,f!,A(•,f!,�•>, t&�--��m� 

,g�--
15 11J 12A � 12B I -;i; T-+1t.m II) llA Jilrffe� EEMOS ,f!,-� Ill llB 

P>t ffe � EDMOS .ii!:� .fi *-a-B 6lJ ,tiJ -r. ,IE. Ill 12A � 12B t , �� ft !j: 

40 � 41 ��,!.-+tiL&,f!,4. 1i tr, ��•� 42 � 43 ���-+

E.NTFT. -+Bst-*-ft½ (CL) .A.JtjE.NTFT 42�--- -+M

-M T •-tt 6lJ Bt4t-fi" ½ ( CL -&-) * A.Jtj E � NTFT 42 ¥., .... �� ft !j: 

20 44 ,f\-----+-ff,J � & ,e, .13-. is, Ill 12B JiJr iF, ffJ 1 lA ?Jr "iF � EEMOS ,f!, 4.£ 

!l l lB JiJr ffe 6lJ EDMOS it Jtl � ,fpJ ffl B ,f!, 4. N Jt; · I -ffe-it � � -#J ,e, 4 

"iif fl.R@.#-,+ n itlil. TFT. 

�-ft.JQ@.¼n ;l:Jil. TFT � NMOS ,t!,4i'JJt,J,I-iFJK�aiJ.R.ffeil: ... "'P 

� tl � ,f!, ._ &t, � -ft. Jfl NMOS ,e, 4-.ffl .ttjf jp T -!b �- 1!t}l �£ HJJ ./f. k.I 

2s iFgJ.l6lJlt»t r4t»J�3lt. giJtt., �J!-�k.£ffeiK�6lJ mJ;t.Jt�&� 

-4?,4�� »t t �¼�1 �� 1l.f/J�� FJ,Yl • ./f..R-ft.m NMOS �4♦] it..il. 

�-#J,e,-�,Jt�T�a��-- 1!t,t., �-�-��-·��·� 

m tr� I c .£ • �� � jtfl:-.i it., t7ii � Jl Jt -ft. .m NMOS � 4, Jt. � Bl ,IE. -r 

i!.ff."iif>-� �J.f.iiiii.•�-

30 "itii.�, ii.it.!:; �.at�• 1 6iJ Q tbm.¼"iif � �Jl,Jlt���-

��7.f· 3 

����7.f-�����Jtl�-,g-�.���¼�-·�¼t 
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.. . . . .. . . . . . . .. . . .. . ..

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

���½ .... �¼�--¾�¼��-����*�ff�-lt�t�

.«A.. 

11 13 ,t.Jt��;t-t�£.;til:_.�J:.�11141J. -��, Ill 13 +-
. 

��IiFT .. -t"-at'¼'Y�-==--+Dl�½ .. 604f-7-==--+��� 605 ..... 

s ¼'17���½S. 604.ft.Jlt.-f-ff, lltJ��- •-t-�¼,p�,e,it-. 605 

,fJtJlt-f-ff, .Jt. -��. lf-11 I i°F T 6 +-Ii�. 

��•-¥ 601 � .... -IF¼ •. •-t-�¼ 601 '17��1'!.ttlitN.Jil� 

½� 604 �-t,ttit��--. 605 • ..tE.4-��¼ 606 �At T3-j < 6 + > 
� .. 1t 69 ;Ji.*. 

10 -�½�604, �--.605�.;Ji.�607��"4!,ii.1'?,.609.ffli!o

���Aift"7, �-•-¼�l+"�lt�-#, ��-£A� 
-Hj .. •·Yit• � �- 602 ........ � ,f!..J3- 6030 �,t_� S' ,_._ ._ ¼ 

Ml-#�� -�AJ:.�A ••�--�- 6� �--�--�-

603. -il-ii."li, ,IE.II 13 "7ill•�a.w�J3. 602 �-----�1E4- 603

15 �.fJcAr,giJlif �.:t.1itM:-r-+�&-

..,_�4t� 610 ���A¼flil. �..tE.�-���.1-�A¼�JJl. 610 

�.1'J�Jtat, at�-t-.so4 .. ig��6os�4�6o7�,gtt+,a6o9 

¼•-1t*-

�,t!.-����T&��--, ¼��Tffl-ri!&4��&�� 

20 �J:l�4 .. C 51 ll. > �••-rt½�- ./f.�L'!Jl +-, ••�½�ii.it& 
· fi]�••1r••�4'1c.JL�-�-�i!4. -./i.-11)-13 If -��•�- 612 .f1t

�51 ., ,, 611 � .... �½�-
-��-¼117�•u½� 604 ii.�a-��••j.t•��-- 502 �ii 

.#!. +,a� 605 fP.fi.� 601 ii.�5J � 612 &.Jt-tfiJffl� �it.ti-. ila

25 ;a¥-i/J �- 602 �-ii-� 607 ii.i:t�J � 612 &.Jlt-tfiiJ-.e,i!..fi.. 

,fi. '1!. tt..:t..Ar. » · ;g. ,t �A¼.fi .. 610 -¼ '1i �A,, .� i4 -1i" ½ � 604.. % 

�- 605 �-ii� 607 � �-,g- 609 ¼'1 �*-

�#,, ••*L�. ••-¼ftau½• .. ·••-•M�il4� 

&�ffl����½A#�&�. ��" ��-·�¼�g�k» �� 

30 }';( � jl � « iii�-�. 

*»lJl � at.,J, T � �Jl.69 BL�JJ;J-,, ill� T lb.fl.fil.Bl.bt5I �� t. ii
�A,♦. 1' lb .ilt "if .,;t fJ.t .J1:. f .it. 
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.. . . . .. . . . . . . .. . . . . . ..

. .. .. ... . . . . .. . . . . . . . . . . . . . ... .... ·- -. --·

��A�-��-���A�tl�¼2��•�½*��

��**4 
�����-V-�T-•a�½&m�•t.--#�#�� 

�, ·t.••m�•a-rt½�-.ff-�#�i'lit.�-1Jil-r. 
s W14I�T���*•�-+•*�J:.���ffl- ����** 

+, �¼ilft½� 703 .. ••�½fdf. 704 �t.llt\ 705 � Ila* Ji.-r._

-!- 700. •-t- 700 -1f-+-Jt* TFT 701 �-+t.�.t£-$sl TFT 702. 

••4!\t 711 �#t.�-ti:♦J TFT 702 �-t.• 712.

•-rt½!\t 703 .. -Jt* TFT 701 �-t.• 708 .. t.�.-lti'J TFT 702 �

10 • .,. 712 fP••.fi� 711 :Jl.iJ�-#--!J-Jli'].,l·69;.

t.at�t-1 TFT 702 �ii"11Kii.3:lt.a 709 �·•-t-t.• 706�i!.o 

./!.it--l-t.«706.l:1fj})tT�-==-.&fiJ�--(i£1fI�), ,J;f_�..=-.&iil 
� ._JJl.J:. -JfJ Jl T � '1{,,ft ½ 411 & ( 51.� I iF ) • .._ -t-t!i ii. 706 � ,1f '1L-ft. 
¼411 & ii.i± - -==-& fi1 �•• � • • � * o 101 .tt.Jtz fiJ � �4 ik. 

15 t.• 709 .. '!.a., 705,. •a-t&½il 704,. j"_;fi.� -Jt* TFT 701 ii 
«IK�ii«l[fflit�-ti&fpj"_;fi.Ji 1!.��♦J TFT 702 �il.lKfPii._g 

ffli!�-li-&Jl ilffl lil �1½.f-Jl'1JA. 
•a-li!\f. 711 �#t.;Jt.ftt-) TFT 702 61,.ig._ 712. �;ftt� 710

f't�'1-f-��&-$tJA�t.�.fi.�. t.�4!\f. 710 �-•4--, 111 ii-i£ 
W �A�fi)�--�--(��IiF)�t��g-:Jl.-+t.S. 

it��,· � -:r * � m � .t. JJl&t.Jti& at._ -t: t. az fi1 � •·•, :if.-;(

1"�-#'6L�, m a-n-½ 103 •�••t.• 106 � *�

�+���-��•�� �£�• 3 � n ••½*��

���-5 
25 .(£Jt��*• ip, ./£Ill 15A JIJ 15C if7 I,i; T-+'1� ��*• 1 

t����-��•-n-½•�������

ffll�I�T-+�•-·-¼��-½-003��--(�� 
I -ffe > , -HJ A& fiiJ � tt.ll, ./f.& fil �tf.ll t-JfJ JlAi-it ¾L," /& Jf; t. il4.l-

· 

��¼900��-=f--

30 .ft.* 901 � it -f3" ½ a 903 il t. i.t all i,;l Ji TFT � •• '!. ._ 902 ;JR 
fiiJ � 3V ._ � Jl. �. � _¼., ..R i& .if:•J½ � ig •• ..-� ¼ 6lJ �-ft½ a 903 � 

��-- &�MA&��--, *��t•A•M�. ,/f.MA&•� 
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. . .. . .. . . . . . . .. . . .. . ..

. .. .. . .. . . . . .. • • • •. . . . .. . . -. .. ·--- ... - - .. 

st•m T .ti�-.¾ 900 '174-:!k 901 �-�¾. �r *, � .gtl.4:!k�

¼ 900 .ir.fi.� 901 •11: ��-¼, -JfJitit-& 904. "itii.-1;, it-& 904 @-¼ 

,/!Ai.-� 901 �. 

JJtA'fi, �-. Ji �I il. � 4 .?f-� & * Rf I?!. Al:fn it.� ,g fl.. �- � � 7t 

s tlA�����-, �#L•�-�YWlil���-�

-itftt,�¼�4�•&ir�•-�·�-�«&�-A�&9� 

�itA�.-

�r ��*• 1 �It�, �lg•�•��-��•�•••�• 

4�a���, �����r�-��- �.,{i��•¾��A�st*, 

1 o m $1 'r: -rn :t.. fiJ � 1'!. a, ¼ � �A. it. m Jt. • s\. J£ *-Jfj ..i.-+••�. 

Wl�I�T-+•���l����ffe-4fr�--�-=f- � 

��*-tJl.-+-�½jl 913 it.;ff � TFT •'Ea 912 � Sf-lfjJl.�-IJ�-=f. 

t£.-JfjA,. T •-ir'-IEa 912 � �---�ATi, �-ft�JirJIJ�+4�� 

-���·��•- ��, -�-+����ffe-��--J:.�st-1fJ

1s Jltll.fJi.!B-iit.½£#�<���Jl...i-�@i¼.tg� •�-�#M > $JJl1¥J 

... ..--.¼�91-ft½Jl. 913 fp.jj.* 911. i!.ff-, ---�£1!JJ, ....... ¼� 

••½•�•-�&-½4#��A�- �#, •t••�•���

�ff��, ���-��- »�, �T��--�-�, ��-��

. JplJ�>kilflil-ft'½�. 

20 �.6"tl<.ff"�- ( +.ti� $k) , ./i. .... ¼�1t½ � 913 �·§,� 

4* 911 ��ifi J:.-ij a½-£•· •• ���• 1 -½Jc.ff" -6" 1! �•, -�* 

�*� tl.ff T Ill 15B "17 I�� tt�.

Ill 15C Jl.-;°F T-+a:it.� IE 15A � Jiil ��-�Jl.i&.-ft½i1i,�� 

-=f. 

25 ,/£Jt���- 1P, •it.'P.4-J;t�-JfjJl��½�- ----�-!f--�>t-& 

mT•�-�"'7-�½���Itt�L-

../f.����-1P, �it.�-�--�ir-ff�ffe•-Jfj�8¼•� 
½��-�1!.i¼"& 915a .. 915b. ,!)€; .+Jff f@.•JJl&..£e.ga.�$i-��Jf 

�•- �����AT�--���-it., ��, -��-��, • 
30 � T � +. it-& � � �I � � flliit JI Jir. t! J€;, ;E, T JA. it,���&� JsJ � 

-•�, �m'P���*��•�½�. ��•�u½&••Y��* 

& e-t, 1if l7..( fii" ..il:.../f. 'P -"l � * C J! JiJ � -4-J > 117 JI� 6{J 6., � Fl :JI!. •• � 
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.. . 
. . .. 
• • • 
. . . .. . . .. . .. 

. .. .. . 
.. . . . . . . • • • • 

. . . . . . . . . .. . ... . .... . --. 

�*«IAff-�ffe., �#L*���Tffll�I��-�

����������;rj�69���--m��-,�a#�(# 

. ft�) .il�-�,Jc., tl..Jt.t./f.-+#Ji.J:.�¼T'1JaJ-.iP½4�-r ( Ag,Al, 

��ffl��), •#��-+������·����i�, ��� 

5 ������·�-����4�. �����**�*�*��, 

��m�kg••1t�, ��t¼*L�. 

�T*�����, �£�����m�m��•���fyM* 

*" ���M**��#���M�*-

-� .. ¼���½ .. ����i�����*�a.

10 ikii.�, Jlt���-"iiJ"�Jj ���- 1,141fa{J-1£--:-+ a lb!II.¼.

���--6

���•�t�, •mm1s•�������•1+¼����

tt � 6EJ £_;;\:,ii: .. 0 

,/f.a#J�4921�, ;rj,l.Tpillil.TFT923fPn>l:Jil.TFT924, JA. 

15 .7Q♦.Ja T CMOS 1'!,4 • 

..t£.•-t-�¼ 922 ip;rj.Ji.�� TFT 925 fP1E�&-$tl TFT 926. -,t:X: 

TFT 925 � ilfLIKJlfP5·1K� 1P � -+:Jl� •-1t½ iJt. 927 'Bit.ti:�. 

Jj �, Jt i& a� I iF, n -+ }l � 1'!, �-it♦) TFT 926 �. '4!. ii.� it.fl 

tlJ. 

20 ,giI.:ft♦.1 TFT 926 +��-g��A4gJAi.+�-+¾�1Eil_, 

C ii.;ff' I -iF) -'4!.it-4tlJ .;- -Jt,t-, »-+:Jt..Jj @,,¼tf_£�Jc:At 928 If tlJ -

•:tit.ii. 929 it.ii-�. 

LJtitAt 928 �¼---!-it?,._ 929 .. �----..,e,fl. 929 .fi.ikiEJ��-te¼ 

411 & 930 fP� ;ff�.ft¼4h & 930 -ii-il� Ji.. -.ta 931_ ii-a�, ..f£:it �� 

2s �• t, ./£.li.. ,e,a 931 J:.�� •-'-•#1 +.4- 921 .,._,t_.¼ 922 69� 

- 4r Jl 932.

�����-lf, �ffl16��, ·����¼��-=-&��--

934 -JfJ Jl.tf-j;J-.Ai. -rit-t-,e, a 929 69 ii.IJ:.. � .E..& fiJ �-- 934 •�� 

•£�, ��T-+��, ��¼���··��+���¼*&� 

30 +¥m. �����•ir, at-=-&fiJ�••934:Jl...tb�-v-&♦Ja6{1 . 

..(£. 1't � � �-. "t , Mt -=-&- fiJ � !J. mt 934 tEJ Jf- L ii:. I,, 1 m 1£. -;t;. 

-JfJ a.JL � � ¼ �Jt. lil. 4ilt ._-!-t. ._ 929 .,;, � k, f!p � Ji\ Jilr jf � il. • 
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�- ���r��-���- ��, ./E.�a��-��, �m••• 

� f.t-HJ a .JL jJiJ -. ¼-�.IE. IK JAc. �...< tr 6{J I! �- .fl r *, J!! • uv �-ft. Jt. • t1: , 
i&Ai"ii.it.IfJttl-¼#._tl: � IK�. 

-iP ./!. Jt � � � "t 117 8r �, � 5".1. � .ftt-Jfj -ij Ji.� -=-& fi] �--- 934 JJ;J-, 
s ����-�a��&�-T��-·�¼fl���½�&. �#, 

l!f-ft.�'1t-ft¼4h&-��.-;a.t.•� �-=-&JBJ�•• 934 �� IiiJ, �-r 

.,;i. ii!�� '1t-ft¼4fl & � fl_ ,ft,� '11 it� 

��•, �����-1f, •��-�A�llm��-=-&��

•· •L, ��•�&r���m•��-, ••• , �-, OCB(�

10 ,.. •• _+) , it-ft4Jl��,ftJ. 6lJ Jll. "j(P*•-=-&fil �-- 934 Jl.J!.� 
�-4���$, �����m������*

��W16�a�I�, �-��.1E.�•�•��1r-#�&�� 

�, ���-- �*��������

����-��-it.����-1�5QWA¼*�«-

15 �.iti;-. 7 

�����-117-�T-+�����-�TFT�L����� 

�- W17L��A�t�L��•�«�m. -�t, ffl17IffeT 

*�•A••�-��, •A�-=-&fil�--�-�-�

./£.Jt���-�k.�ii.._V, -��4 940 e.,.t&--+ n �if. TFT 

20 942 :,fP-+ p jitj4 TFT 943, i!.�At-+ CMOS�--
.. -t-.. ¼ 941 @,#;-+-1f-:l: TFT 944 �-+� ii.-i!t-♦J TFT -945.- � 

�-� 947-fl<. .... il�½�, 948 � .... �-�, ilrJ 949 ��-•...-t½�
-Jt* TFT 944 'r�il4J!��ii41!� 1f'1¥J-+Jl� �-ft½� 947 

,e,it,ti.NJ. n tr, Ji IAit.� I ffe, }j -+Jl� 1E �#tsJ TFT 945 �-

25 ., .. lf!.i!.:li-�-
,f!, �.ft-$t) TFT 945 V�--g��--g�"17�-+Jl��-� 

948 � i!.tt-� . Jlt tr, J; -+ ,t. � ._ :t: 1E a 946 1E :it.tt-� • 
••1t-t!W. 949 Jl�•=-&raJ�•• 950 J:.-Hja�. Ji�a�I

if:-, •il.-rt½�949JI:��* TFT 944�-�-�i!.�. 

30 �-ft½& 947 �,f!.�� 948 �� TFT 4t,f!,.ftoL 1rlQrlt9/l..�$ 

,l.�, t&��tt.-.1.at,J,4�fJI.�. -��> t£.Jt��if•+. ---� 

•• 951 �-��Jlt£. ,f!.tl < '!.tl.;t* > :t:..ut�ii:-tii'J ¾�tlJ, l!.S

25 

IPR2020-01546 
Apple EX1002 Page 530



.. . 
. . .. 

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

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

. . . . . 
.. . . . . . . . . .. ···- .. .. . ..

fl: Ttt-!-�-¼ir•ft½il. 947 aiJ�ii,��$!� 948 ��iii, k&Jfzil.it. 

�-if�����•L-JfJ.Ji.-&½A•

���if-��-�����-1�6��••¼*��

-��if- 8 

s �����-���T-������if*l��M����� 

_.. 111 18 Jt.Jtt � .-it if "t£ ;;t � -I-it--t--. ¼t9 .A 111 llJ • 

11 18 Jlffe T-,rjAff� TFT 834 .. -.t� 833 ��iL�♦l TFT 832 t9 

ff--HJ • JJt •�Ail.��� Jilt &.Am ,ft .I.A 80 L i!.)t.-JfJ Ji. i!. �it-ft 69 .&

�- �JJt•#���, ���-�A���, �����L�il.�� 

10 ::t t9-£-l:�11:RJ D � ilPl ���il: .. llt, "ii[.-��m ... 3E. ... .. L,•* 

�=-illit ( PET) ,. If. t., jlfi .. ( PEN) .. Jtlt.11l ( PES ) .il � il.Jtlt.J&. 

*-rJJt�£A«-�m-�$-•JJt•�••••JJt���•••JJt 

-• JJt JA .A.AJiJr .ft. »l 6{J Jf. Jl. ;fJ o. 5 - 1. 1 mm. -l!t)t. ;EJ T � tt � ..-, 'I;� 

�; .. )JJ.t. ,lj,r, ;bTit-��-�'1:-, ,f;tj&�Jfl.J!.�2.37 g/cci!. 

15 .ff-,J, Jt�i{JJJt-�Al. .. 

.tf-£.A 801 L -Jf1 st� .u:.._A� Jt ¥ft�it.fr A JJ -it-$11 t9 �-�-

• 8�- �Jt.RJ ¼4�--�-.�- � �, i!.�tm ••�•cw if�

Jfl SilL .. NHa�N20-JfJ.i.-+.JJlt.� 20�J l00nm�il .. 1t•ll*.it.#.

* -r A¼, Jt. � i\. *L � I ;fJ 20 JJJ 30 Ji -l-%, � *ll it.I ;fJ 20 flJ 30

w 4�� �#�a•TaSh- �--�-•fti&••�-JrJA-&* 

· JQ SilL ;JP N20#�J 69 i\. ... -it�Jl��,la(J��ll- * -f"ii�lf.Jla9Jl...

51-, t\,R{.Jl.il.I� 1 JIJ 20 ��%, �>1t.Jl:il:I..;EJ 55 :fj 65 Jl-=f'K>, i!.

����T�*L¼��T��Aho

4-:f-�.Bl 803 � 804 ii-A-� JL�tt'1JelJ4JJl♦lA.o -+•� 6lJ-IJtl 

25 -r Jlii.�� * �. -r� CVD if >i--lfj Jl. � 4F JL-lfj�JlittAtlt.;tP.!M-� i& 

���ff��•�••· Jt.�L�I;EJ20��� ��&-��;fi 

--�··�-=-�-· 805 �--t.• 806 .. 807. -�- 807 � 1'!,� 

833 t9-+�•.fflil. .. 

,/£.-�-�J:&�Jl.•-=-�•& 808, --=-�•&·808 lb ffl SHL .. 

30 Nib� N2ffflJ 6!J i\.-ft�.il JJ1 SilL,. � � N20 ff-�J elJ i\.-.-ft�i'J ,a., �� 

�-��m. �•••�����--���#elJ���-#�•� 

elJ - 1l!1 � ._. 809, Jt. -+-f- iQ JIL 
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�•��#R#�-A�-Q�--��-Alba-it4-4�� 

��¥.#,tf-♦.Ltic.�. L�--- 810. ��.i-mt#M-�!1..�•J½, J!p!I..M 1){. 

¼�&•- �-��-L�*¼, *•���♦�-�, ���•£ 

��*��- N�, �T��*¼��-�¼�•£, ��-��-

5 ll 809 J:.-Jfj st tb SHL.. NIL� N20 ,ff flJ � illl-ft.�il SilL .. NH3 fc, N2 .f.f 

JIJ�a,,Jt.Jr}..JJlc.�-.1i.�--- 810. Jj-#;6")k,t..,1iJ4-•��--· 

· 809, -.li.1@. • .ll 810 R;;li"-&-J""�:im��At. 

��, -:Jfj,l�-�+���-���-�--g���-�- . 

a�M:;6"&•A•1roc��•*>, �-it*�••M*���, �• 

10 � 110 nm 6?ll:IIJJ�,git-&, t!�-bkMJltl��-Jfj� < jtPIJ 8 JiJr1F�-Kj · 

a> , -JfjJl�}tj(.#- 833 ti!.•�-� ,a._ 811.

sJfJ.st.&J.Jlt.� 300 �� 500 nm �ft� �•�tt�� ,ga 812 �j 815>

.ffJJJ �4��-�48ii. -JfjJl.'!-•81sa�,a•811. 

��•!j: 830 �iFii.:it. ,ga 812 � @.¼-iE-4�-$.& 830 ir ��� 

ts gMt,���9!-ft½ ... 'Etta-ft½ .. 830 � .. lHI i,:i��-- ♦)�1'!. BL • 

./f.i!.�1'!.-� .... ��-- 816 JJJ 819 Jt. lb il-it#.i.At.-•#,tf-♦J 

A�, �A���-•�*���> ���r�•�*�- �ff�� 

�Jt.ii.�r��•a��- �•ll.�a�#�•�-&��••& 

�, •••4r & 820 JJJ 823 �-:Jfj�it..fr-t!kM. J'.!Jf;, �JfJ .i¼69-f:J."11' 

w &•aR�*�llit.ff�M, �#��-Aj(PW18����- -�� 

•• 816 J� 819 �;&HJ fJ.T�·•· ��-##ftJ!.�j.)-�Jl..-Jij}t-� ..

*�•����-�� i!.fftlJ#����mr�••·

ii.i:!:1.€-£�*-lJJA.��-1t¼4h.& 824 � m • 825 • .i!.ff-, i!.�-JfjJ.l 

a(J-'-4�,l. T *JJl, �--�¼4h& 824 �PJJ-- 825 "iiJ"� J?J. � ��4-69 

25 � J\.../f.fa• 811 J:.�,l. •-tr & 820 J� 823 "if tA ti ,iE.�4Jll 816 flJ 819 

..L, Ac.� ,,:i ¾ft-. 

�;;li"�-1t¼4h&au•m•�s��-ff���<��*m�• 

��-tititJ-£,J<.$t>l-l!.fftlJM:m>. it.ff-, •�••faas11•••� 

•#M-�,l.tlJ��*&, ����*���,l.�-�-- ��, �� 

30 m T ii � � � • tlJ ._ -t-tt � lf;J-, .ti�� ..ff. Jt. J:. -Jfj Jl. � 1t•• � .,:i m +,: 

JJl-J-1\iiJi-JA-.£-a(J�A. 

ii.ff, £.�if:_. 833 @,#lb ITO i!.ff 69 it 191-ft � #*tal .et� 1a • 
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811 .. �¼!l-rLM-& .. �-r#-.-& .. £-M-&�&���-ft¼4b& 824 

�tb.fl½-4.il.11..:1:..½-£, iJiJ-!tP MgAg � LiF, �.ff-69#�♦Ja� m•

825. 

�*' �����-��+� .. 69�*��&h����*i� 

s ��- ����-�•�-��---��•�£��*��---• 

*lt. ""if>-�ttl�� iiflt,Ji.�1-.��* ..

��;t"t9 

..IE.Jtt��ir-.+, :M-mm 19*•i£...t£��irt8 +mm 18.-iL 
69£�it. .. � Ji-iftlt�- �-ij,lfa• 621 .t�-JfjJl•-bl@.•Jll. • 

1 o � tf.JJlJl lb �1t.Si:.. i\.1t.�l.t �-f>:1 M 411 � .i Jl. �. i& X; ii.� tit I'J ¾ fit
fa a 621 J:.6?#,;-t�lf..Bl • ..(E.Jt8'J", -jpffl 19 Flr-iF, raa s21 ��JA-if 

¼•-��-«4A. �ffaffT���-�-��--6�; 

Jiil�t9llt.fr�#t��--. -jf--fjJlit-ii-'1!.il. 625 .. �--- 628 ��-

-Jfj Jl :1tP IJ 19 ffl -iF � ;ff '1ca�¼4fl & 634 � fJf ._ 6350 � --.fJt- T � --b fgjj. 

ts Jl 640 at, sf"J,.XS°.Jl:.M• 635 �*j£-ift¼V�fa._ 621-li-tk, J,k_,jfi.,

Jl:iiJ3.. 

4la-.(!.jt��ir1tv-it19J�----Ni�, PJ""��.u:./Ail/J�l��� 

��#-&?�-, *����.;ff�""if���£���-

��ir-- 10 

20 ,1£jt ��ir-+ �--ii.�AJ:.sEJ �I ��4*.:t.•eJ �4�ft-Jr.,. 
-jpl) 20AIJr-iF, -..fE.�*-.¼1r, 4� 681-Jltb�-'1!.il.�Jij�# 

,ff-♦],lt{J. +,it.4� 681 .. �i!..t�a!i.?'at.�� Q �

�-����Jl�-����¾�..(E.��J:.&�,la9-��--
858._ �e!l�--- 681 ��.1i..�tt.ll 600ll i!..ff-�Pj"°)'�•d: ... iii. �-l!-

25 -Ii� 681 J:. & � T it 191 � 1'!. it-&- 682 8't, ""if � .ff .flJ � FPC 6EJ l¼.fi.. 

W�£��*��'1!.-�AT-+���-, ��a�•�T

-t--.¼6? ,t-... .;Ei T .tt♦J * n lr-.� "'a, � lf!.il.ili!�AJ:.� �l � 
�.fi.�ffl�. Ill 20B JI. iF T-+�1 ft���a.tJeJ �i!Ai-t5�o 

5}� 684 ��Y!l�lf.ll 659:ffl-li-ik, �••-ra-½�-JfJA-/£PI-&

30 '17. �ili:t-t.tM-JfJA.4-ik�� � e-t-¼ft-�J �J:.& +�stalJ � A�--

660, .at- tl; .j_dij. 

��A�-- 660 J:.-iJJl.'1t--f-�il. 66L *-Jfj.Ja.�'1t--f-�a 661 
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�.ti-fkalJ��-ft¼4".& 674. -JfjJl.Ji.�- 675 �•���-ft¼�.& 674 

��1�684. -HJJl.�J�sa4�Ji.,t?,•675z1iJ�-tt-e. itli.-1;, li-1E._ 

675 �lj•-t-t,a661 ffl-li-ik. 
�,� 684 il.i±.iE----=-�-- 658 ¥-V!f�-- 659 'f7,Jfj,a.�4i-tk · 

5 �.lj .fl� 681 •it. 

&�&Li9if�-A���¼�.&6M.•��-AffM��,* 

�•+�A��i-Jfj����¼-&. ���••· .. ��gil, � 

m½£••��£••���•�••*�Jl.�- •li.£, �a�• 

-� :k. 1J,, M.ilQ,/i.�.t&--ft.-t-_.¼,r_. g�,1£. r1t � !Kil 117-JfJAm•. �
10 illffi!..ff-� M:.JIB-J-, ��Jt..ff--jp Ill 20B Ri"-iF� tt�.

��if-t 11 

·m 21 I 1F T -+ £.}l:. il: 4-� tt-'1-, -lt-t6 T -# ,.(:E.�A 721 1'7-Jfj Ji.

....... � 722, ··j£-�,g-- 724,. �-9'��'1!.4 723-�4� 726 

�ft-Jfj. 4� 726&ii:Jla 725 lj-3-+C�lf!.J3..-:i!. . ..ff..*-1-�¼ 722 

15 117 , .-Ji.� 728 }l..(£ Ur A IJ •-rt½ iEJ -ft½ •1e. .ft � � -Jfj At iEJ , �,!e�J T

�-·iEJ�ffl. �-��--7���-•½-•lf!.•a, -�I� 

14- T •"Vi. �4- 728 117, ,I!, It• •:it JI .tl 733 1j ;Ji.� 726 ffi i¾ o 

�t • 727 �t£.Ji..,l!,._�4��fil o ,/f.��ift 10 117 e..�•iL Tit. 

-Ii-if>!-. 

20 � :¥. -.e _., of .,;t il.i:t COG ( JJt. J:. iEJ � X ) Ji. • .ft.t iEJ if � -if. icAt � 

AJ:. � tt. � ¼ -ff--fit S-� �-i� itAt-69 IC � Jt • -- -

./f..;Ji.!Jt 728 �JliJ-HjJl.L£�#-, Jt.tt��IJ 22 IJr.f;o •-t-�• 730 

* s. -r -3-+• ... , -Jfj ,l./£4-. 728 � fiiJ O � �-ft½!Jh & 731 -Jfj ..&\.ff. • 

..-�-.J:.&117�•� 12s -tfiJ. Jttf'���¼4fi& 131 ��•a-1=1aJ -
25 JIJr � -JfJ Jl. .(:E. .fJ. j .._ -I- IE iL 7 30 J:. .. 

.(:E.�'1L�¼4h& 731 �J:..£.-JfjJJc.Ji_�• 732. Fl.ff-69'1.4a 728 

-t fi1 �-.•a� Ji_ IE• 132. Jttr '1-� ,t. • •� 12a Jt.-if. ir 1aJ 69 K �

117, J!p-f:�¼ 722 tEJ�-.gi(if7-JfjJl��1E- 732 �i!-4 .. wifJ,7.,�

L�-�-+*�-¼��A+*�-¼MA.•4-¼. 

30 �,� 727./f.�••1t-t� ( �1r.£-iF) fflJiil�&'t�Jl., ;J:�-li-
� 728 A-ii-ffl� .. ./!-� ��¼-JfJJl. �J ll. 727 �Ji..�- 732 -tJil �.-Ji.tk. 

��itAt-.it.5l;EJ•-t-'!.a 730 .. ��-ft¼4fi& 731 �Ji.I!.._ 732 
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�fil��*IK.JAl.o ��-4£,t.£.£-ii: ... 't,, •+•-:t-%• 730 ��a 

��-�*��. �*a�a�-+•M,, �Jl•�Jt.�-���� 

R����, ����-�M*�-+���- �Jl�m22��, � 

£ffT�����-����4����-m����-����� 

s B-t. ��*�L����--�M���-

. ���-12 

���A*•'t¼-T-+�•*��#AffWU(§·��

:k.) �-M-r. 

PPTA Jt..it M:� ii j ik. � ,._ -+ @. #-ft. JQ ;}t il ( si -!-#.. ½ 4 si -ft. 

· 10 411#,.. iijA,Jc.•",. �4-4"# .. A.#.£�-ftt��) jr,��ii.�♦.l�M 

<� .. � .. � .. A, a�����>•����--���M:�. � 

· �.fj-;Jc£.-.tt1¥JLJ\:.Q;J- JiJ}l o. 1 J� 60 t>', «.�,t. o. 1 J� 20 �. Jlj ik..

••· -�•, �����•-��-�•���h��, •ff·�

-ff. ll 't � •# Bt fiJ i: Al o. 5 �J 5 f>.

1s � jJi-. T �R;jai� llt fiJ, Jiill lb-f-��JlJ&;ft,tt.!l..�69 �Jt.•ii 

PPTAJA.-+•,lj-�Jl.A+•-,;;£-t�_.�JtilJ!!-ittl:u-t,, �A�:t,� 

¼�k*JpA,, Jt¼it.'-f:•ti.jp�.f-.!J.-ff.ll < >-:.t 100 J� 200-c/t>"�il.Jl. 

�*•>. �T�♦.l*A��•i*, ��ffl�*MJA.��•ff*� 

c v.i. soi� 1so-c /e69 �ll r ,._* > • 

w T-,¼-T-+�T���Aff�A*tl'ttfJAM:�tfJ�f. 

� 113 SA I�� � ,ft,-.!J" a 't llcAr PPTA. -ft. JJJ 4' � h" 1f 59 7\:, �,, M-&.. 

A1¥J-+•,1j�A+•�••*•*:A:.- �Q;J-, a••-�-·�tfJ 

�����-ft., �*�����•-T4��-o 

•��u��Y••�•,, *•�+�•�•«-t¼m�•A�

25 ½4Jtf;JA.itJil.-JjJlKJ.l�·.f�*-gjjt_ iltii..ll �--���,14,, 

�-·�p��·-�--A�·-g•�irll •�����-��

�ffll «,it_�jpT-+��-�jp����TP��.�����g 

ill 'P � � ... Jt,r ll JfJ -f- PPTA � ��-, iif .,� � 13. 3Pa � j�:ft. � al.& 

� 't ;-ft .. , }';{ fi;" .Jl:. .1\.-it � J& � .. 

30 •ii.�,, i!:+���•Pf.-;{� ��*• 1 JIJ 11 irif--+ � tbm
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�����-��¼-�¼��£������-#}�-��� 

---��-�--�-��-�··��-

113 23A � 23B ,t.�L '9J ��ii: ... � 6EJ .-#J 11!.469 �-Ill. Ill 23A 

I iF T �¼��*--a-a 6002, «fl-3 (A) 6003 �--.Ii-a (B) 6004 � al 

s ---��Ji.6001. 

�--�-•�- 6001 ,y, �-fi.!f-lt-& 6002 ,Y*A.. T-+s-J-� 

1t½ (CLK)�-+A#J-ft½ (SP). ��*,/j-J:. 6002 ••at*-ffi½ (CLK) 

��••½<�?�-+�at•½- �s-J-•½•�-+•,t&i•• 
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M.E. Thompson. S.R. Forrest. Nature 395(1998)p. 151)

32 

IPR2020-01546 
Apple EX1002 Page 537



•• • • •• • • • • •• •• • • r • •• 
• • 'I • • • • . . . . . . . - . 
.. . . . . . . 

•• .... • •• ·--· &••· ·--

r��wT•i��*•�����¼�#�<�i½�>�¼ 

-=f-�-

Et 

Et 

,' , 
' Pt • 
, ... 

, ... , ' ...

Et 

Et 

Et Et 

Et Et 

s (M. A. Baldo. S. Lamansky, P. E. Burrowst M. E. Thompson. S. R. 

Forrest. Appl. Phys. Lett.t 75(1999)p.4.) 

(T. Tsutsui, M. -J. Yang, M .. Yahiro, K. Nakamura, T. Watanabe, 

T. Tsuji, Y. Fukuda, T. Wakimoto, S. Mayaguchi, Jpn, Appl. Phys.,

38(12B) (1999)Ll502)

10 ""f iJj¼tf: T i1-1:lii�':f:«.ii.'9��-ft.¼-4h#;fit < 4jj.1_½4b > M¼ 

-=f-�-

lr 

3 

�J:.��� �*�£•��=���"iif�Ir���m> ��� 

1 s Jc.� J:.-lt. m _.. � • -r L m � 4l .;1:, � tt air "iif � � JI. tr-iF � � �-r 3lt • 

�flJ 1!!1-1¼�. �. 

·--��llJ}jEJlt�"iif�il.i:t� ���- l.flJ...13 'f��tt.��-¼
33 

IPR2020-01546 
Apple EX1002 Page 538



*ft. �,jlo 

.. .. . ..
• • • . . . .. . . .. . .. 

. .. . . . -· . . . . .. • • • •. . . . . . . . . ... .... ·-·· -·. 

�£�- 15 

�Jt���-��-�-+����ir&m���#���-� 

½�.ill!.altl�-M-=J-. 

s W25�����--+�������ffl. L����-+•� 

1'!.4 450 :fl,-+•-t--it'¼ 451. -----�¼ 451 @,-'i--+-Jt* TFT 452 
� -+ ,e, ii.�-$] TFT 453 • 

./E.Jt�jf,i,1l '17 ,, il.it�,¥1Ji;>i--Jfj.sl T ��½� 458 fJ, 1'!. • ._ 462 

��£��-+�A�. �������-��fflT�M���&, 

10 �1_11.JJ� "iif.,;1.J}J.JQ�Jf-J��Jt� !!1"-� .f�ir>f: .. 1!!1"-tf1 -4-lir>f:��ft 

�����*- ���M�*Jl.���, sif�m�ka:,�����, 

1Ji"l?li£½�£1!1J 

./E.Jt�.jli;-$: �, -�½� 458 �1'!, •• 462 tb4ij$J ,st. ii-�•, 

����ir>k-�st�4��m�#�•*�•�r�itW-Jfj���.fi 

ts tlll �-� �4t • 

.fit*, ���&��--472-1:-Jfj ... ��*�-� .. �-� 

If!,. 461. 

Jt&Jf;, ttM••�--470 .. •-&Jil�-Jll 471 fp��&fil�

ll 472, "IJJl..tiit-Jt* TFT 452 � &-Jlr gil 454 �'4!, ��it) TFT 453 

20 �·J/rlKJ&. 456 .. 457 alJ.fiik.tt. 

i&Jf;./f.-�&-fiJ�--• 472 J:-HJJl.*�ll,- -Jf-�iiJ'R"j�, -JrJJl.� 

• 459,. 460 � 473. 1'!.a 459 .a.• T a�½tl 458 �4+.:.l.•Ai.-�

¼, -JfjJl. -r .flaw. ita:-1;,, ������ �,, -t.ti 459 •� T •1t
. . � .. . . . 

½� 458�•+.:.l.�- �JQ�#��sif�������½��#��

25 A;f"tJL�½4h & 463 .:t.. �, JiJ Ji. sif � f;6" .tl:.fp .41J ir >i- ( ff JiiJ tp ,41) ) 1r JJ

��J.,IIJi-JLt... ·�·, .,/i.Jt���-t+, -�-459 .. 460�473)l.tb

ffi.fJ¾l-JJIJi.�-r•�-4'Jir*-JfJJi.�i!�½� 458 �1Bilt.l. 462 t?#�

♦J .et t? . ./E. Jt � ,j£ �-.: ty 1B ._,t_ tb Ti/ Al /Ti � .i. ¼ f4 JJl ♦J Sc.�o 

lB• 459 �-Jr� TFT 452 �.f/$Jfrg� 454 .fflit. 1B. 460 �--· 

30 .g._ 461 .fflit, M. Jii �a.tl-1E it.�-$11 TFT 453 � � � 12l Ml 456 �-..-

�-46L 

.ga 473 4•1E�ilt 462 ��+.._iil�--ifs�, -JfJ.st4M. -ikli. 
. .. < • • • • 

34 

IPR2020-01546 
Apple EX1002 Page 539



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

< • •• • •  • .. . . . . .. . . . . . . . . . . . - . ... .... ··-· ...

�> ./!.���;t-tir+.a 473 -� T +.it� 462 �•+�a;. -ft.Jtljg_ 

:fttl;�iif,,A!6".JJ:.1&a.tl. 462 �#�il.A.�--..ft¼4f/& 463. 

k& ..6 .If. f; .::. & fiJ �-- 4 72 J:. :I; Ji.� �,ft ¼4fi & 463 .. � •-'- '!. ._ 

459 .. 460 .. 473 fP•-t-..g• 461. �it.Jfl½44'-Jll./!.��it.¼46&.J:.-H; 

s A.li-"-« 466. it i.i. � > .._ -t-,ta 461 .. ;ff' '1t-Jt.¼4' .& 463 �Ji....� a 466 

.:tliiJ �� � g�* }!L -r £3':,�,f+ 467. 

�J:.��> iif�•����*��-$�¼��u½���• 

�- ���,-�½�+.�����> ����k&�����m•

•..-a{} L ;;t-et .a-.

10 itii.-1;> Jlt.���-���Pf .. �ii.i!� ���-. 1 �J 13 �1r-tt 

��ft••¼*��-

��;t- 16 

��£��•�'1£��> ����Aiffe�.ffl������ 

��I�����--�> �A�•-£��- �����m��# 

15 't,-=f-�B-� I ffe�¼. 

r��mT��"--=r�a��-=r= ••�; •�••�; �R� 

I�•<�•.lf.*J:.�Iffe.); 4-����; ♦-¼4�•<�� 
�•·�-�> �·-�� •-1:.•*•�; -�-et.a-; 4#�&�� 

(������� .. ��,t� .. ��-�-it---�1&��-); �L�;tf' 

w ��♦-�00-��-it.a-C#�)l-ff�•¼•���¼����I 

-iFIJF�IIJ•·�I-iFAl-�il:�, -fftJ:iPft��-�Jl:(DVD) ).- ;;t_Jt.Jl�-� 

4#•&�---�A��-��a-> ��-�g-�tLI*• 

���. ��-fK.it)l�RJL;t�,a-. IJ 24I�Ti!.�,l!,f;f5t&s{J,g.J-=f. 

JI) 24A -ut'91 T-+� 9tk.I �-it.a-, @.�-+�• 2001.. i..� 

25 2002 .. I -iF_.¼ 2003 .. .ti P B--iF¼ 2004,. �---A.J;t u 2005 il.ffl-ftl. -

4h • ..$.£'9J � �3til..a-iif .-� Jl-l +1:I .i:_.¼ 2003. £¾.� .. )!. Q £.;t� 

�, ���•�-��- �#�ir�I��¼�4Liif�+�•AI 

�-it��4L. ���Iffe�.@,�����&Iffe� .. , ��mr 

+Ait�� .. ,I!,���� .. r¼I��������.
30 IIJ 24B I�T-+Jli�it.�, e,�-+.i:-� 2201 .. �� 2202,. 

I �"'F¼ 2203 .. -ttA 2204.. ,r .. ii:.fi-Jg P 2205,. :ffi � .lt�L�ltJ.411. 

••�£19J�LA:.-it,a-iif.,�Jfl+1=Iffe .. ¼ 2203 ..

35 

IPR2020-01546 
Apple EX1002 Page 540



.. . 

. . .. . . . 

. . . . 

. . . 
.. . .. 

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

• • • •
. . . . . 
. . . . ... .... ... . ·-.

mMc«�T-+g-�•¼•M�-�A�•<L���DW 

:f&-.a.�)7 �li--+.i.� 2401 .. ... 2402 .. I��¼ A 2403 .. .£-ff;_. 

¾ B 2404 .. x.*¼lfi ( DVD .sl�.f>J.�) 2405 .. --�-Jf-:l: 2406 .. .fifo & 

�¼ 2407 ll.�-f�4h. I;f.;-i!F¼ A 2403 ..i.�JQ-r I"iF#�ft.&. �--

5 �.L�� �;;t�-A-iJ",-;tJQ�i!.�ll-;T;-.¼ A 2403 � B 2404. �.ft-ic.jjl 

¼��m•a��&��-����il:•�ffl�*-

•��, �*���¼�#������*����7 ���M

Ttt�A•a�a•a, •�•�••�w••&�Jt•�••� 

tit��,{>..{ 4.f, � -..1:. *· *. 

1 o J:. IBi-1!.JIJ � 1f!. -r .fSt. B- k.i!. ½ JJJ TI -ff; ii.it. ml 4t fiJ .. CA TV ( ;ff'._ ,e, 

4��>��M�•�&�-��&, *��¼mrI�,e,���

L�I��•�¼JJJrI���������¼�#������� 

--f;;s.ll�J.l.. 

��-�£��•�•�-•--�·, ��--��-��� 

ts £Jt_.¼�.ff� ��M ,J,�� "-AtI�>ll &. M.io � LJtil:.a.JtJ JIJ.i. 

�•�•••&�I7F••�, ��mr+#•&*•••7F-• 

�, �A•�mr�����*•*�il:•�, •*�•�££�•, 

�*��L;;t�¼*�a*�ft&, ��L�-•�•r•�-

�J:.��, �L���mr�����*�N�,l!,-=f�B- *� 

w A*t���-rd&��*•A��A�t1�15��ffe•*�-# 

teialJLJtil:.._. ··- : 

••�L�, ·�¾��k•¾�¼alJK��•ffx.���, m

����L�����alJL��•�iJ"������I�. •�·� 

-¼�•½•��&*�*�' ��*L���m�k&., ���

25 fB �� 40 �-t-� 50 �-t-tlJ Jc.At--..

36 

IPR2020-01546 
Apple EX1002 Page 541



I 
I 
I 
I 
I 

I 
I 
r 

I 
I 
I 
t 

I 
103 

104 

•----L�-----------� 

I 
I 

I 

·,

.. .
•

. . . . .. 

1 

. . 
•• • •

• •. . .. .. .. . .. 

.. 
• •

•

. ···-
• • 

•

.... 
• •

•..

Ill 

I 

I 
I. 

----�--------�---------,----

1 

..•. 106 

102 

101 

I 

I 

I 
I 
I 
I 

I 

I 
I 
I 
I 
I 

I 

I 
I 
I 
I 
I 

I 
I 

I 
I 

I 
I 
t 
I 

I 

I 
I 
I 

I 
I 
I 

I 

I 

I 

-------�-------------�---

108 

' 
I 

I 
I 

IPR2020-01546 
Apple EX1002 Page 542

1.1[L435%!-i

     v‘55.94...5:51.31.54..,1..¢v.51.941415:.5194r................ ,lrll:21Lv.lul||l.1|.—1-5up..IPLIIA.£1.55!...51.5..anal]."3.1.3.351.{Ima—”.#1qu124.Hulllull'lobpc...pvlr4d.1.004“;->135!onflv.2.43.11...‘0...:.'1'l—lam   

    
a.5.131dravflumpagnfian«4.nfid.A1dvabuavfl¢nflDri....2...216...i..

 

 

  

an21.3....1B.51.951v1u.1355”.ion-car)..........Irv!.-aIi_.v4.5541.3314.5.51.5!w»3§13.\........n.1-......
 

u-.-a.

104

IIIIIIICIIC‘I'I'IIIl:.|.|l."lul.
---_-L-------------%

 

|PR2020-01546

Apple EX1002 Page 542



121 1 
I 
I 
• 
• 
• 
t 
' 
• 
I 
I 
• 
• 
' 
l 

I 
I 

I 
1 

I 

I 
I 
I 

103 

104 

-----L-------------

1 

I 
I 

I 

.. 
• 
• 

. 

. 

2 

. . .. 
• •• .. . . 
• • • • . . . 

. . . 
... .... 

.. 
. 
• 

.
. 

. ... 

109 

. 
.. 
•

• 
. 
... 

I 
I 

I 
-----------------------,----

2 

106 

102 

111 

101 

' 
I 
I 
I 

I 
I 
I 
I 
I 
I 
f 
I 

l 

I 
I 

I 
I 
I 
I 
I 

I 
I 
I 
I 

I 
I 

I 
I 
I 
I 
I 

I 

I 
I 
I 
I ---------------------�---

108 

' 

I 
I 
I 

IPR2020-01546 
Apple EX1002 Page 543

.IIIIIIIIIII.It'llIllllllllllllllllllllI'll,   
 

 

 
....___

.-0..._Ia_
.

.¢._nog_
nO.

nc_._
_

ua._
nun

..._uo_..
~00..-

..uu
..

_

au_....oua..u...—21.5.54.55.5.1.2?.5.r1...1..5..........|....§..00..o3..”1..5HH111.§$§1¢%5.321.”.1155.....I...m.I'4”rd-.173’—scar-Vtup:plant’vxflr.Pamuv...‘v.4:e...:.:..w.-ll|h.—I_!i:7.£1.1:51.5.5.5:51991.»?33.1.!:Slimfigs‘axfifigsihflghqtamg.l-“iE.uhaliaauigggfiv...§ll..-l
 

 

|PR2020-01546

Apple EX1002 Page 543

081



w 

202 

Ill 3A

.I' ,•" 
L

,·•····_. 

203 

i 
208 

14bL.1J 
2pf217b• •J"" I "211a,'I I JI / I 

I 

204 

r.r.:::=z:z:z:::::::z::1:=�=:::::11u 7 ;,-7/ / L' /

05 

200 

208 

15bl 21.J216�-�

n+r\1 (" 1 sar215 11\21 ea)�

ii 38 

, , , , . . , I , , , , ·' .. , , , . 
� � 

i 
i,i

1

,,� 
�� � 

r··� 
r\ =<H/?3 i , ,, ;,: ''r=

{
= < � ,,.,,,,21.,1

T 
270 270 271 271 I 272 272 272 273 273 + 

ll) 3C

•••• 
. . .

I • 
•••• 

• • 

•••••• 
• 

• • 
•••••• 
• 

• • 
• • • 
• • •
• • • 

t • 
I I t 

. . . 

• • •

. . 

• • •• • • 
•

IPR2020-01546 
Apple EX1002 Page 544



.i,.. 

209 
. , 209 -. 2 22b} 222 

'223b¼2a 22.J226b 209
2231{ 11)226a 

222a 

Ill 4A 

� � �' 

232 233 229 2331 

11 4B i 

! l

I 246 
/ .,, ' #" ' " ; •• ' .> ' ; ' ' ' > J_.( 238bl' , , , ,, , ,, < ,. ' . . 

j 238[238a

?-�? 

'' 

Ii] 4C 
i 

l/,� 

230 

224bl..24· 22'J225b 209.
224af'' "1225a 'r , --,

234 235 231 

':n,::r'··•.•. 

235 

•••• 
' . 
• •

■■I I 

• • 
•••••• 
' 

• • 
•••••• 
I 

I 

I I I 
I t I 
I II 

• • 
t I I 
t I t 

I I• 

t I 

•••••• 
I 

IPR2020-01546 
Apple EX1002 Page 545



CJ1 

L 
[II 

� 
T 
Ill 

� ' ! 
245 

5A 

� 

I 

i 

� 

I 
I 

' ' � ' � i l 

J 

� �
I

� �� 
l!Zl �' . ·"''··· ... ·'�" ' / : ... ·,<!'.,�\• .... • I • \ --.....C::::::IL....-.C::::a..---, .---...i;;:;;...i:;;;a__ . • 

t
;�,.. r · 

l f l 
.. 

•1? t""ILJ� I � foi\i#l-<w.,3f,\imL iiiwi,_mw :Ci 
m 2�

J 
5B 

262 263 

I 234 

I 
'-

T 
.,,, '-, 

• / ,,! 238 

303 304 
306 307 

I 
302 

I 

......._ ,......1 
V I 

Iii 5C 
301 I 305 '

•••• • •• ••• • • 
t • ••••••• 

I • • • • • • ••• • •• •• • •• • • 
• • .. .• • •• • • 
• • 
•••••• •

IPR2020-01546 
Apple EX1002 Page 546



.. • • .. . . . • .. .. • . . • • 
. • • . . . . . . . . . . 
. . . . . . ... 

. ... 

• CD

I 

! 
I 

! 
I 

! 
I 

! 
• a) M 

• 

It) 
· <

0 ! 

l 

co 

6 

IPR2020-01546 
Apple EX1002 Page 547

QEEWFifggflafl,’

lkbwlPfilfaflggzflriwfi’cszgz‘dfgafé-
m.L»8.”

gall
V/Aflln

 

|PR2020-01546

Apple EX1002 Page 547



.. 
. . 

• •
. .. 
. . 

.. 

2500µ m 

II) 7A

400 

7B 

7 

401 

• 

.. 

• 
. . 
.. 

. .. 

. .. 

.. . . 
• • 
. . . . . 

. .. ···-

.. . 

. . .. 

• • 
. 

. 

... 

IPR2020-01546 
Apple EX1002 Page 548

238

{944”}

 

##4##?a

I

I

a

:

.

a

I

i

I

l

l

a

l

’Hfifi‘fivfi.

  
 

a....aI?r”a?,,,.g."
3??

 

~m.__m
jfla‘ffkfifima ’ 'awq.Aw..,.._m.,.,

mV
m

l
I 

|PR2020-01546

Apple EX1002 Page 548

7B



284 

i 
! 
! 
! 
! 
i 

331 
: 

. .. ... 

. : ...

. 
.. 

. . 
.. 

.. 
. 
... 

• 
.. 

.. 
. . ,.. . 
. . 
.... . : .. 

Ill a 

8 

.. 

... . 
• .. ..

• ... .. . ···- ...

239 

262 

IPR2020-01546 
Apple EX1002 Page 549

284

238

24')

’2

 

 
    

 

     

 

 
  

.1. 1 O .. .. .
, : " " Q 9 a o .-
p a a ,. : .' - Q :
'0'. 0:. a:. .:., .:.- .f-

239

236 303

Fig:

v 3%" /mmwmay 1
45%;»: ébfwfifrzfié/ 33
éflfifi £195: sféls‘fifia’dé‘ ‘ 7i
mum-m ;

I sqmmmazmzzms; I 252

ram. 33145 ' @u‘ffir i
. z ' ' 7/ 19322- -‘ i3.

' ///.A€;r,fi. - l
1 23‘ ’ il ‘ .

!

= 237

E
307

!

!

l

!

!

!
334

. ’333

' 332 
._:.-_-..'_._.5._.h. J

- ‘v'rz' nr' , ‘ ,' If
. My“ , 33$“

:VgNfiy’gLt“:mm. .mafs
 

‘,—.<......‘._.1_""~""""‘T“—'<—'
l \\\

  
 

|PR2020-O1546

Apple EX1002 Page 549



... ... ...
• - ., 

• • .. -. • • .. ... 

404 

404 

• -·.. a 

• . . . .. 
• 

• 

�-· .... 
•

�- •
• . ·-

• •
• . . . .. ' .. ·-·

400 401
I &ibl&J3."F¼ 

•-----------------------------• 
D D; 

Ill 9B I 

405 309 i 

400 

Ill 9C 

9 

i T 

IPR2020-01546 
Apple EX1002 Page 550

405

 
.__.._-._~uou~..——

 

|PR2020-O1546

Apple EX1002 Page 550



. . 
. . .. . . 
. • . • 
• • • • • 
• . 
.. ... ... 

10 

. . 

• 

. 

• 

co 
C 
In 

� 
It') 

M 
0 
I.I'> 

.. 

. • 
. 

. . 

• • 

. 

. 

. ..

LI) 

� 

0 
It) 

0 
,... 

IPR2020-01546 
Apple EX1002 Page 551

mom

2

3mP;

 
gala/fix”  momw/fin/mlll%fl“

 
10

|PR2020-01546

Apple EX1002 Page 551



I 

I 

I 

I 

I 

I 
.. 

.. • . .. • • .. . . •• • • .. . . . • . . • • • . • • • • • • • . . . . . . . 

.. ... . . ... .... . ... ---

TFT34 

_,..___ ....,..__ 

____. __ TFT31 TFT33 

11 A EEMOS �ffi- Ill 11 B EDMOS �ffi, 

40 45 41 

12A 

---� -------� 

•A----t or *.A---1 

111 12B 

1 1 

IPR2020-01546 
Apple EX1002 Page 552



. 

• 

• 

607 

.. 
. . 

. .. .. 
. 

• • • 
. . . . . 

• . 
• . . 

. 
• • . . . 

... 
. ... 

609 

-----------------------� 

[II 13 

12 

602 

606 

611 

601 

I 

I 
I 

I 
I 

I 
I 
I 

I 

I 

. I 

I 

IPR2020-01546 
Apple EX1002 Page 553

o..-

‘.
Aw610

rad,

g

 
_.

rt3;9'5.5“;Ftdbcmrfiraofinfiatturpaupdsflafid7.15.2)I.Iv...--!I'!,.35no.544“9!...7346.4w.¢¢¢w§t.np1.uFight—aura“:.50.:2IIlullz.9.I0III.cult,I'II!1|:1‘.rd.(4.$1.45.9.n59.54.14.fla‘..-taw'rrmo’to.d;ou54up:TE.u:itvElm....at..5“pad-349.51...?wragflhnaufiitaaafinaflwill«.5:m..3..I_7‘.’4“.1..a..51..Pumpk‘nfl‘flpflruunnrflrfdr9.53%...vc.f.1.T.I.v,I-II!I=—fVar..9455.:44,argwagwtagfifinrdrflien73).}...II..III!
.é:

.14...?»..%.2...22.,€fié..a.%f§e€.34.4....2.;.,v..a’;r¢9aoa$¢..,5,3?.avg/$55,???égaa.3,.mg},. .p5.3p.

12

|PR2020-O1546

Apple EX1002 Page 553



704 

! 

i 
l 

700
�

I 

•• . • . .. • • . . . . . . . .. . .. . 
. .. . .: ... . . . .. ... . 

701 

. . .. . ..• • 

. .... 
. . ·-·

··-··-··- ··- .. ,

//,, / ,·
,/ .-1, .,.. , i

/l 

/ 

,/ 

/ ., / / 
, ·· / _,,, / / . / 

,,. / ./ / 

/ .' / .,, .· / . / / 
/ 

/ I' ·•·1 . , 

· .. · 

-·::-4 -�·>. . . : :�: 

14 

13 

! 
i 
I 

709 

710 

713 

IPR2020-01546 
Apple EX1002 Page 554

‘:-E

708 701

Ii“;
5_! '_" '_ _"—" ’_'_-'—"-"_"1.

"'51" fl’if‘flfip"3’flv'¢"!7:fi':' " '. .' I"? }' "'.

W/ fiffiiflifln’m‘:7 9 4' ;'%/€’/l,;//uzr:z;“am. 1’1!!!) ._.£‘u‘iyr_"¢:»:ea‘d. I xff"--"T/ '/ '05 -' /.. v _ ‘
/‘/_. z a

} 709

I

l

70 I
!

I

706 .

i 712

‘ 702

i
i
i

.i
707 I

i ‘
‘ 710

i

j 7“
713 

705

Q 14

13

|PR2020-01546

Apple EX1002 Page 554



FPC 

904 

Ill 15A 

FPC 

158 

FPC 

15C 

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

14 

. .. . . . . . . .
: .·· ... : ·; ..• •. . • • : . . -=.

j 912 j . 913

i • ., �---ti'¼ : ...... -lj$¼

IPR2020-01546 
Apple EX1002 Page 555



932 931 930 

32 

,.. 

934 

I .......... �J � -� lt.��_:.J_ .. J .... (1.'il __ � I h *., :i.t�_tat.:1J; ?� 
•••• 

• • 

• • 

•••• 

....I. I ,1=H!.�\:1b rdl#.77� s 

�� �;b 
��:, �:lru . I01 • • 

t I I e. I 
I 

• 

• 

...... 
• 

924 
I 927 925 926 

• • 

923 
I 

•• •
• • • 

I 
I •• 

• 

.. 921 22 • . 
•• I 

. . . .
• • •

• •
If It • I 
• 

II 16 

IPR2020-01546 
Apple EX1002 Page 556

 

91

932 931 930

' 32
“—m m
WWII/1111111111111!”VIII/Illllfllflim ”III/IIIIWHM
n\\\\\\\\\\\\m\\\\wm\\m\\\\\\\\\\\\\m\a ' 2B m\\m\\\m\m\\\\\\\\\\v

I mmLm

“\“VAW‘RWVX F

It!i
I .

I ‘ T .COO.929 -...'$.41...“ ghfl a , . .
v3§_fi‘\xi :u...W Li\\\

0 0
COO...

—/ w ' o

g 927 923 926
 
 921

|PR2020-O1546

Apple EX1002 Page 556



.. . 
.. . . .. . . 
. . . . • • . • • • • • 

. 
. 

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

16 

IPR2020-01546 
Apple EX1002 Page 557

5

3a.Wu 
16

|PR2020-O1546

Apple EX1002 Page 557



.. 
.. .. . . • .. .. • . .. • • • • • . • . • . . 

.. 

.. 
... . ...

17 

IPR2020-01546 
Apple EX1002 Page 558

......

 
   
  

illjjjl‘V!070’?ifiJafiIa'4.1.6.I.‘9/49”]I‘t

a!"0!)!!!lllltlningléi.E§SN§‘§§§§
 

—a

mumm5
ma 3“!“‘9.oa¢¢Mfé§s§§~i§mfl§v

Eifl‘lnomo

§Q
§\\\‘5‘New

   
 

 

hm Kllr".‘.§‘§L  \s§\5‘NNNN‘3‘pm

jlm1 
mu

 \$$§\§\I  
_B‘v.v$."“§€55:IIIIIIII‘°\\‘E‘i‘“‘5.‘NE‘\

So

on

 

NE

m_<
 

17

|PR2020-01546

Apple EX1002 Page 558



.. 

. . 

. • 

• • 

.. 

Ill 20A 

660 

. 
.. 

• 

. ...

. .. 
.. . . 
• • 

. . ....... 

19 

.. . 
• ••

• • .. . .. . . . . -

658 

658 

[II 20B 

18 

60 

IPR2020-01546 
Apple EX1002 Page 559

o O n
o u I. to U c I o g.D I I O O
. . . . . . . .° 2o o o o I a .yo no. I.. o... aaaaaaa

\ .. :~ w. . ..
c: ‘ ,flwzflmadmmm
fmm 

684

  _  
 

   
 
  

 
 

 

  

, V

zvm'rmmrymyfli/

  
 

' mfl/M'It/I/Ifiydmfl/lfiffll'émlé‘. _
““‘“m_::3iad_m%

—_'Er 

|PR2020-01546

Apple EX1002 Page 559



• 

•

•. 

727 

.. . . 
. . . .. 

• • .

. . . . 

. . . 
-- ... 

ll) 21

Ill 

19 

732 

22 

.. .. . 
. • • . .. 

• . . . •
. . .. .. . . ... .

IPR2020-01546 
Apple EX1002 Page 560

3 ..\\\\\\\\.\\.\\\%\\N\J 
732

827 
|PR2020-01546

Apple EX1002 Page 560



CLK.S 
- I 
,, 

I 

I 

.. 
. . 
• •
. . 
· .. ·

.. 
. 
. . 
. 

20 

. .. .. . 
.. . . . . ..• • • •
. . . . . . . . . 
... ..... ---- ··-

6001 

6002 

6003 

6004 

(!I 23A · 

6005 

6006 

6007 

23B 

I 

I 

IPR2020-01546 
Apple EX1002 Page 561

 
zummlw

‘3 23B

20

|PR2020-01546

Apple EX1002 Page 561



2004 

•.. ... .. .• • 
• 

. : . . . . .. . ..

.. 
•.. . .• . .. . . ..... .. 

ti] 

21 

... . . . 
. :. .... . . ..

2004 

24A 

24B 

l¥1 24C 

IPR2020-01546 
Apple EX1002 Page 562

G at a. Io
o... -. I. o o a u u:. O l I D O .
c I O o C. .0 c .I '
.o.. -:v u-- a... o ..... .

 
21

|PR2020-01546

Apple EX1002 Page 562



N> 
N> 

450 

" 

452 

451 

If] 25 

467 

� 
466 

461 460 463 464 465 

456 

453 

452473

..... 
. . 

• • 

•••• 

• • 

•••,•I 
• 

• • 
•• • • • • 
•

• . 

•• ..
• • I 
• ••

• 

. 

•• •
• • • 
• ••

• • 

•• • • • • 
•

IPR2020-01546 
Apple EX1002 Page 563

ZZ 
452

450

25

|PR2020-O1546

Apple EX1002 Page 563



Information Disclosure Statement 
Application Serial No. 11/232,368 

Attorney Docket No. 05621/LH 

IN THE UNITED STATES PATENT 
AND TRADEMARK OFFICE 

Applicant( s) 

Serial No. 

Confirm. No. 

Filed 

For 

Art Unit 

Examiner 

Satoru SHIMODA, et al. 

11/232,368 

7953 

September 21, 2005 

TRANSISTOR ARRAY SUBSTRATE AND DISPLAY 
PANEL 

2629 

SHALWALA, BIPIN H. 

INFORMATION DISCLOSURE STATEMENT 
WITH STATEMENT UNDER 37 C.F.R.1.97(e)(1) 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

S I R: 

Customer No. 01933 

This paper is being 
submitted via EFS-Web on 
June 13, 2008 

In the event that this Paper 
is late filed, and the 
necessary petition for 
extension of time is not 
filed concurrently herewith, 
please consider this as a 
Petition for the requisite 
extension of time, and to 
the extent not already paid, 
authorization to charge the 
extension fee to Account 
No. 06-1378. In addition, 
authorization is hereby 
given to charge any fees for 
which payment has not been 
submitted, or to credit any 
overpayments, to Account No. 
06-1378.

It is respectfully requested that the Examiner consider and make of record the document(s) listed on the 
attached Information Disclosure Statement form. Copy(ies) of the cited document(s), except for U.S. 
patent documents, is/are submitted herewith. English language abstracts and/or English translations or 
partial translations are provided for foreign language documents where indicated on the attached IDS 
form. 

CITED DOCUMENTS 

Documents listed on the attached IDS form were cited in an International Search Report (copy 
submitted herewith) , or in a Search Report or Office Action (copy submitted herewith) issued in 
a counterpart foreign application. 

Said Search Report or Office Action is in English or an English language translation of 
said Search Report or Office Action is submitted herewith, thereby satisfying the 
requirement for a concise explanation of relevance for any non-English language 
documents cited therein. 

English language family members of cited foreign language documents are 
provided as follows: 

USP 6,762,564 listed on the attached IDS Form is a patent family member of 
JP 2003-330387 which is cited in the Japanese Office Action dated April 30, 2008. 

USP 6,864,639 listed on the attached IDS Form is a patent family member of 
JP 2004-101948 which is cited in said Japanese Office Action. 

USP 7,317,429 listed on the attached IDS Form is a patent family member of 
JP 2003-195810 which is cited in said Japanese Office Action. 

IPR2020-01546 
Apple EX1002 Page 564



Information Disclosure Statement 
Application Serial No. 11/232,368 

STATEMENT UNDER 37 CFR 1.97(e) 

Customer No. 01933 

Each item of information contained in this Information Disclosure Statement was first cited in any 
communication from a foreign patent office in a counterpart foreign application not more than 
three months prior to the filing of this Information Disclosure Statement. (37 CFR 1.97(e)(1 )) 

FEES 

No fee is believed to be required. 

The fee of $180 set forth in 37 CFR 1.17(p) is being paid by credit card herewith. 

Authorization is hereby given to charge any fee which is determined to be required and for which 
payment has not been submitted, and to credit any overpayment, to Account No. 06-1378. 

Frishauf, Holtz, Goodman & Chick, P.C. 
220 Fifth Avenue, 16th Floor 
New York, NY 10001-7708 
Tel. No. (212) 319-4900 
Fax. No. (212) 319-5101 
LH:djh 
encs. 

-2-

IPR2020-01546 
Apple EX1002 Page 565



Application Number 11/232,368 

Filing Date September 21, 2005 
INFORMATION DISCLOSURE 

First Named Inventor Satoru SHIMODA 
STATEMENT BY APPLICANT 

Group Art Unit 2629 

Examiner Name SHALWALA, BIPIN H. 

Sheet I 1 I of I 1 Attorney Docket Number 05621/LH 

U.S. PATENT DOCUMENTS 

Examiner Cite Document Number Kind Code Patentee or Applicant Publication Date 
Initials* No. (MM-DD-YYYY) 

6,762,564 B2 Noguchi et al 07-13-2004

6,864,639 B2 Ito 03-08-2005

7,317,429 B2 Shirasaki et al 01-08-2008

FOREIGN PATENT DOCUMENTS 

Examiner Cite Country Kind Publication Date Translation 
Document Number Patentee or Applicant Initials* No. Code Code (MM-DD-YYYY) 

Yes Abstract Only 

JP 2000-349298 A 12-15-2000

JP 2003-133079 A 05-08-2003

JP 2003-195810 A Casio Computer Co. Ltd. 07-09-2003

JP 2003-330387 A Sanyo Electric Co. 11-19-2003

JP 2004-101948 A 
Dainippon Printing Co. Ltd. 04-02-2004

OTHER DOCUMENTS 

Examiner Cite Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item (book, 

Initials* No. magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s), publisher, city and/or country 
where published. 

Copy of a Japanese Office Action (and English translation thereof) dated April 30, 2008, issued in a 
counterpart Japanese Application. 

Examiner Date 
Signature Considered 

• EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not
considered. Include copy of this form with next communication to applicant.

DATE MAILED OR TRANSMITTED: June 13, 2008 

IPR2020-01546 
Apple EX1002 Page 566



JP2000349298 

Publication Title: 

ELECTROOPTIC DEVICE AND MANUFACTURE THEREOF 

Abstract: 

Abstract of JP2000349298 

PROBLEM TO BE SOLVED: To provide an electrooptic device which can 
operate highly efficiently and highly reliably. SOLUTION: In an n-channel TFT 
302, forming a drive circuit of a TFT structure which is resistant to hot carrier 
injection, is realized by arranging an Lov region 207 in the TFT 302. In an 
n-channel TFT 304 forming a pixel section, in addition a TFT structure which has
a low off current value is realized by arranging Loff areas 217-220 in the TFT
304. In this case, wiring resistances of inpuUoutput signal wiring 305 and gate
wiring 306 are reduced by forming the wiring 305 and 306 in a laminated wiring,
in which first wiring and second wiring having a resistivity lower than that of the
first wiring are laminated upon another.

Data supplied from the esp@cenet database - Worldwide 

Courtesy of http://v3.espacenet.com 

This Patent PDF Generated by Patent Fetcher(Rj, a service of Stroke of Coior, Inc. 

IPR2020-01546 
Apple EX1002 Page 567



(19) B ;,f;:OO�irir ( J P) (12) !l1 lffl � � !l1 ffl (A) 01) ffirl:lilll�lffl#i'J

�M2000-349298
( P2000-349298A) 

(51) Int.Cl. 7 

H0lL

G02F 

G09F 

H0lL 

29/786 
21/336 

1/1368 
9/30 

21/3205 

(21) l:lilll#�

(22) l:lilll B

(31) il:$'c;:fi±5.li#i'J
(32){;1:$'c;B
(33) {;1:$'f;:fi±5ll00

(57) ( �¥.JJ

338 

-�m!l*

fflll2000-75017( P2000-75017) 

-¥»ll2,¥ 3 J'J 17 B (2000.3.17) 

ffll{-ijtll -84736 
-¥Plll ,¥ 3 J'J 26 B (1999. 3. 26) 
B* (JP) 

( �M J 11Jft'tt!:filii:3 J: r/f§!1!Jiti0 r'5J 1,, • �m:3/c'=F�ctii:3
J: u:-f 0ft�JJ� � m-�-t 6
(Mi�-¥-ffel J �!J;l1J@J/f!�filffx.T -S n 1----v-i,Jv:lflT FT

3 0 2 t::U:Lovv!'{�2 0 7 7'.l�Wcii:�i1., ,t; •;; r-"'f--V- 1J 7
i-=tJ.J:: si � 1 T F T fff:@n���w: � n .s ◊ £ t::. , llffi�$ � m
ffx.T-fi n1----v-i,JJ,·:lf:lTFT3 04t::tl:Loffv!'l�21 7
� 2 2 0 ;a�fficctf 2' :rl, 11£:::t 7 �vft:{ii'i:O)T F Tfff:@;,j��:f].
�tl-S O .:0ffi1r, }.J:ft1J(g;-l'}jlljcil3 0 5' 1/- r-Wc*l3
o 6ttffi 1 ffic*lt itm 1 ffictJu 0 L.tifJ1L$011£1,, iffi 2ffic
ml t iFfiVi 2- ht::. Wcmt-e1f3nx. 2- h, Wcmlt!£tJtiJ{::kfw. i:: fl:£ 
im.2-n .. n 1-fi

FI 

(43) �NJ B -¥.6X.124o12'315 B (2000. 12. 15)

f-';'J-��(�:1j-) 
H0lL 29/78 616A 

G09F 9/30 338 

G02F 1/136 500 

H0lL 21/88 R 

29/78 612B 

�* ffl::s.ltlJi Q)f& 18 OL (1::: 27 ]{) ;liUt]{I;:�< 

(71) ltllliA 000153878
�;a:;�f-f:��1<f.:x* Jv:¥-�m 

:t41*'' r�»*m:N:�3�ffll 
(72)§MJJ1t w� �-ijl 

:fifl*'' rw.;,:*m�t@�ffll �j:l:;�f-1:�

�x*Jv:¥-�m� 

(72)�1!ij:ff /J\UJ ill
:fifl*Jl[W.J,:*rfj�t@3�ffll �;ct�f-1:�

�x*Jv:¥-�m� 

I Ii 

ii --

}I i
}! 

3 
� � 
e � 

IPR2020-01546 
Apple EX1002 Page 568



( l�IT fi3i< 0) ielffi l

(fi3i<llf 1 l [AJ-�fK_U::@*�ltliHf'5jg�@l��%tf�

�'.:f'.�IH;: :B i,, i z ,

filc!lj[R�@J�O) n 1--v-.i,Jv�T F TO) L D DµJ!f.�H±, -

$:i t.:U�$:b1it n -rs\' i,Jv�T FT 0) 7- r �t� e 7

- t-t€.�mt � �£ ·c.m:,:;:- lJ

Wffc@*$0)(!1rr*T FTO)L D Dµ}l�t±, ft@i*T FT

0)7- t-�� e 7- t-t@�lm � �£ ·-e.m:,:;:- t> f,

filc@i*TFT0)7- r��e [AJ-Jit•ft-?[A)-tf;fq:ij,

t:, ,:;:- �, m 1 me1MH:: iim 1 melt J: •J UlivC¥0)fI£ i,, ,m 2 me

�1imli�tttc:�et£�%tsc:. e ��mt i'"6�m:'/c'¥:�

@'. ◊ 

( !i3i<llf 2 ] �3J<Jj 1 l:::B t I Z, filcljg�@J�O) n 1--v

:t,Jv:ll'l T F TO) L D Dffl�l::U, mc@i*T F TO) L D

D'm'i�t::J:t.,zz 2 � 1 Ofi'r01msrt·n:ll'lT-tllifm5c*:b1%

:i :ho c:. e � �fa e T 6 �%.:'lc'.:f'.�@'. 0 

( !i3i<JJi 3 ] �3J<Jj 1 l::;t:, \, • Z , 1rnfc5g�@J�O) n -r-v

i,1v:ll'l T FT 0 L DD ffl�t::t± 2 X 1 0 16 �5 X 1 QlSI 

atoms/ cm3 O)�&i:filffit• n :ll'lT-tJ!i!fbJJ5c*:b1% :i il., Wffc

@i*T FT 0) L D D µJl�i::!± 1 X 1 0 1 6 � 5 X 1 0 : 8 at

oms/ cm3 O)}mli:ifilffit· n :ll'lT-�!fbJJ5c*b1% :i tL --C \, 16 C:.

e � �fa e T 6 �%.:'le'¥:�@'. o 

( !i3i<JJf 4 l [AJ-�OCJ::.i::@i*$&U5g�@l��%tf�

�'.:f'.�ctU:::B 1,, 1 '"C,

Wffc!ljjg�@l�l::!±' L D D 'm'{�0)�$7)17- r �t� t 7

- t-t€.�Jm��A.., ·c.m:,:;:-offi 1 n 1--v--t,Jv�T FT&Il

L D Dflj�O)-$fJ17- t-�t�e 7'- l-t€.�lm��A.., t·

;m,:;:-6 ffi 2 n 1--v-i,Jv�T F T:b1%:ih,

1'liifc@i*$�%JlxT ,f,@i*T F TO)L D D'fil�U, ft@i

*T F T0)7- t-�;f,,Ji.t 7- J-1F@�)m��A.., t·_m:,:;:-t:,

i",

filc@i*T F T0)1/- t-�t�e [AJ-Jit•ft-?[A.1-tf;fq:ij,

t:, ,:;:- �, m 1 me1MH:: iim 1 met£ J: •J UJ£vc¥0fI£ i,, ,m 2 me

�1J1ffl:Ji�tttc:�et£�%tsc:. e ��mt i'"6�m:'/c'¥:�

@'. 0 

( !i3J<lli 5 ] �3J<Jj 4 l:::B t 1--C, mcffi 1 n f--v-i-A:ll'l

T FT 0) L DD ffit�H J: {l/ :i t.:UWJfcffi 2 n -rs\' i,Jv

:ll'l T F T 0) L D D {lj�l::i±, WJ!c@i*T FT 0) L D D µj

�l::J:t.,z Z 2 � 1 0 fi'fO)imm:t· n :ll'lT-t4i!fbJJ5c*iJ'% :i tL

6 c:. t � *'rui t T 6 �:'/c'¥:�ct!L

( !i3i<llf 6 ] �3J<Jj 4 l:::B i,, 1--C, filcffi 1 n f--v- i-1v:ll'l

T F TO)L D DfjJ[�:BJ:U/:itc:UWJ!cffi2 n 1--v-i,Jt,

:ll'l T F T 0) L D D 'fll�l::tt 2 X 1 0 1 6 � 5 X 1 O 1 9 atom

s/ cm3 O)imJJtielffit· Il :ll'lT-tlli!tmJc* :b1% ;j. h, Wf!c@i*

TFTO)LDDffit�l::!±1 X l 0 16 �5 X l 0 18 atoms/

cni3 O)im&i:filffit· n �T-�!fbJJ5c*:b1% :i tL l \, l 6 c:. t �

�ffi t T 6 �%.:'le'¥:�@'. ,

( ti3J<llf 7 l �3J<JJf 1 :t t.: !±�3J<rJ 4 t:: :B t y·c , WJicffi

1 Wei£ i:: �m 1 �e11 J: •J i :tJ£ vP¥0)i& i,, 1 m 2 meitti1ffVil

� ntc:mett t t±J,.tl:l::tJfg;%Wett:t tc:,±7- t-me�t· ;y, 6

I ( 2) 0 0 0 - 3 4 9 2 9 8 ( P 2 0 0 0 -u+; 9 8 

c:. t � l�Wt t T 6 �%.:'lc'.:f'.�tli Q 

(�3i<lli8] ii3J<J&l :itc:ti!i3i<J&4l:::B1,, 1z, Wf!cffi 

2 me1£0)fl£m)¥t±WIIcm 1 me�O):tJi-m-¥0) 1 / 1 o �-1 

/ 1 o o ff!it·;P, 6 c:. t �l�Wtt T 6 �%.:'lc'.:f'.�@'. 0 

rni3i<JJJ: 9 l �*rJ 1 :t tc: ti�3i<JJ 4 i:::B i,, 1 z , mricm 

1 me1£0)fl£-m-¥!i 1 0 � 5 0 0 /_! Q c rn t·;P, f), Wflcffi 

2 me1£0)fl£-m¥U: 0 . 1 � 1 0 µ Q c rn t'ifJ 6 C:. t �l� 

Wt t T 6 �%.:'lc'.:f'.�@'. o 

(�3i<JJJ: 1 o J fi3i<JJfl :t t.:ii�3i<JJf 4 t:::B i,, ,z, WJ!c 

ffiHic:W£!±:71/:71k -r:71/, t 1J7 .. 9'"1/, :7>7·:x.::;-

1/, YoL, .::.::-rf 'LL< ti:,; 1J :11/�%t'me11t·;P, 

0 

Wffcffi 2 Wc1£!±7 A 2.::. ry L., Srl 'L L < !±ffl�%tfWctt 

t· ;P, 6 c:. t ��mt T 6 �%.:'/c'.:f'.�@'. ◊ 

(�3i<Jlf11 J fi3i<JJfl :tt.:ii�3i<Jff4t:::f':li,,lz, WJ!c 

@i*T FT 0)-r-v-i-Jv%Jlxflj� t Wffc@i*T FT 0) L D 

D fll� t O)Fa'J t::::t 7 --e "/ t-fll� � %ti' c:. t � l�Wt t T 6 

�m:'lc'.:f'.�tli 

( fi3i<JJ 1 2 l ti3i<JJf 1 PJ �ti3i<JJJ: 1 1 i:: :b i,, -. z , WJ!c 

@i*wl::E L*-=f-�%D·C:. t �l�Wtti'"o�m.:'lc'.:f'.� 

@:o 

( ti3i<JJf 1 3 l ti3i<JJf 1 PJ��3i<rJ 1 1 t::fci!t0)�%.:'/c 

'.:f'.�tli ��jy:;$ t L Z ffii,, 1t.: c:. t �l�'V& t T 6 �m.n 

!3. 0 

(�3i<Jlf 1 4] [AJ-�1'K1=.l::@i*$&V:,�g�@lli'-ft�%tf 

�m.:'lc'.:f'.�@'.O)fj:::�JJ�l::;t:,i,, ,z,

�1'K1=.t::*i11��%t'¥-�f:zt(Jm�IDJixT 6 ffi 1 I� t , 

WJ!c*i1la8a � %tf ¥-��mtt:: P :ll'lT-�!h';Jft* � iif:i1I□ L Z P 

:ll'lT-tlli!ttffl� ( b ) � IDJixT 6 ffi 2 I� t , 

WJlc*aa8a�%tf¥-��mt0WJfi:J!g�@lli'-ftO) n f-..y i,,t,,:ll'l 

T FT t ,:;:-6 ffi�l:: n :ll'lT-�fm5c*�iif:i1J□ L, n :ll'lT-� 

!fbJJffl�(b)�IDJixToffi3I�e, 

WJ!cffi 3I�:t t·ftt-Y Ltc:��a��*u¥��im� 1,:7-

.::.::,.,f L Z�5't1Ji�:W;JlxT 6ffi4 I�e, 

WJfci5't1JiO)J::.l::7'- He�mt�IDJ1¼T 6ffi 5I�e, 

WJlc 1/-Hr@�JmO)_l_t::��lm�IDJ1¼Toffi6I�e, 

Wflc��)m�J,y'-.::.1/fL--Cffi 1 me1l�IDJixT6ffi7 

Ifie, 

WJ!cffi 1 Wc1l�'< 7. Y t L ZWffc�5't1Jit:: n :ll'lT-�!tm5c 

*�iif:i1JaL, n�T-iMmffi� ( c ) �IDJixT ,f,ffi8Ifi

t,

Wife n -r-v-.i-Jv:ll'lT F TO):ft§fi}i(:: n�T-*lli�tft*�iif:i

1Ja L, n :ll'lT-$4i!t,mffi� ( a ) � ID JixT 6 ffi 9 I� t ,

WJicP 1-"7 i-Jv:ll'lT F T0)}5·f1Jil:: P �T-tlli!tmft��iif:i

1Ja L , P �T-*iti!t,mffl� ( a ) � ID JixT 6 ffi 1 o Ifie ,

1Ja��f.l t:: J: 1J Wflc P :ll'lT-*iti!f'))JflJ� < a ) , Wflc P �T-

14i!ttffi� ( b ) , Wile n �T-*iti!fbJJffi� ( a ) , WJ!c n :ll'l

T-�!tmfll� ( b ) HJ: tFWJic n �T-titi!fbJJflj� ( C ) i::i;f:i

1Ja � ht.: T-tlli!fwJc* � :ftstt1r.T 6 ffi 1 1 I� t ,

Wflcffi 1 j!ljcjJO)_c_(::ffi 2 Wcil�ffiliT 6ffi 1 2 Ifie,

IPR2020-01546 
Apple EX1002 Page 569



� -�u � c �l�wt t T 6 �:W;'¥'=�ctit7J1�1f$ o 

rnw3f<llf 1 s] IA}-�t-&J:J::JOO*SR&tY:�IK�@Jli'%�'%u 

�'A:W;'¥'=�rlit7Jft�F�t:::B 11--c, 

�t-JRJ:.t::ma��'%tf¥�f:$:� �ffJmtT 6 ffi 1 I'fi!.c , 

W1llcff'1ia��'%u¥�«,:�i::xt L --Cffi l :n:;7::.-,v�:t=r 3 

ffi2I'fi!.c, 

lrullcma��'%u¥�{:$:�(:: p :lfFf*if!�jc*fd�:tm L l p 

�T-�!f=�JfJij� ( b ) �IDmt-t 6 ffi 3 I'fi!. t , 

lrullcma8a�'%u¥�f:$:�t7Jlrullc�!Z�@J/i'%t7J n 7"17 i-Jv�

T FT t � ,f,'fJl'{�l:: n�T-*if!�jc*�i�1Ja L, n�T-*if! 

�1'H� ( b) �'Jl{f£.T6ffi4If.filc, 

lrullcffi 4 I'fi!.£ '"Cr:tT Lt::.*�Jl&'%u'¥�1z!'(.imt=xt L --C 

ffi 2 :W;7 =--1v�tr 3 ffi s I'fi!.c, 

lrullcffi 5I'fi!.£ --C'ttT Lt::.t�ifti��u'¥�1zl'(lff J,:$'

=- 1/ ::7·· L --C i5tt!! � IDl£.T 6 ffi 6 I'fi!. t 

wfllciMl!lt7JJ:.t::1/- t-���IDmtT 6ffi7 I'fi!.c, 

lrullc1/- H:���O)J:.(::����IDmtT 6ffi8I'fi!.c, 

lrullc���� 1,;,-=.::.,,::7•'L --Cffi 1 We� �IDmtT .f,ffi 9 

I'fi!.c, 

wfllcffi 1 jl!jr.� � < ;:z ::7 t L '"C JJiJ!ci5tt!! t:: n :!ftr*if!!tmft 

*�j�1JaL, n�T-�!f:))JflJtl� ( c) �IDJvt-t6ffil OI

'fi!.t,

lrullcffi 1 We��< ;:z::7 t L--CW1!c7'·- t-�.im�x. '1/7

1/:7.T-fiffi 1 1 I'fi!.t,

lrullc n 7"17 i,Jl,·�T FT t7Ji5tt!!i:: n �T-*if!fm5c* �f�

1Ja L, n �T-*t!l=mflJi� ( a ) � ffJmtT 6 ffi 1 2 I'fi!. c ,

lrullcP 7"f i,Jv�T F Tt7Jic!i1�,fi(;:p�T,ttfm5c*�j�

1Ja L, P �:;;pjif!fmflff� ( a ) � ffJffltT 6 ffi 1 3 I'fi!. c ,

1J�!-J1!:f£ i:: J: 1) Wille P �T-*t�fll� ( a ) , WJ!c P =1flT

jttbJJfll� ( b ) , W1!c n :1flT-*if!!tmflJi� ( a ) , wfllc n �

T-jJH!f=mflJi� ( b ) 8 J: tfwfllc n �::,PjJH!f=mflJi� ( c ) (;:f�

1Ja�t'lf::T-��jc*�iM11tT6ffi 1 4 I'fi!.c,

lrullcffi 1 Wc�O) J::. l::ffi 2 j!ljcl£ � fff!!T 6 ffi 1 5 I'fi!. c ,

�'%ts� c �!t�wtt T6�:W;'¥'=�rlit7Jf�:1f$o

( ti*lli 1 6 ] �i*r.W 1 4 £ t::ttti*rJ 1 5 i::tn 1 --c, 

wrtcffi 2 Wcttc L --cn£tn)¥f.i{WJ!cffi 1j!ljc�0n£vt-¥01 

/ 1 0 � 1 / 1 0 Of-€r·(\n6 Wc;i:�J;{If:;_Q]t�.h6 � c �!t� 

uZc T 6 �%.:W;'¥'=�cti0)1�1f?J;; o 

(ti*Jj 1 7] �>Jt:qj 1 4 £ t::.ti�i*J.W 1 5 (;:jS\, 1 '"(, 

wrtcffi 1 jl!jr.�0:.tt:ot-1 t L -c :Hf m*fJ{ 1 o � s o o µ Q c 

m O)tff� � J=lh 1, wfgcffi 2 jl!jr,j£t7Jtf;f� t L 1'.' Hfm-¥/J{ 

0. 1 � 1 0 ,td1 C m-Z:'m6tfft�ffl\, 16 � C �1H&c

T 6 �%.:W;'¥'=�ctiO)f'J=�:1f$

rnw3f<llf 1 s l �i>Jtllf 1 4 :t t::.ti�1>1<rio s i:::BPt _

wfllcffi 1 jl!jr.� t L -c ;, ::.,, ;, 1 v , 7 >' ::.,, _ t 1J 7··-r-✓ , ;, 

'/f;:z-:::;-::.,,_ ::7□L, ::.:;tft L<ii1/ 1J :1::.,,�'%uWc

�f.i1ID J£ � h,

WJ?cffi2jl!jr.�t L--C7Jv2=-9L, fllo){., L<Uim�%U

WcrliJ1IDmt � ;f1_ 6 � c � �=ult c T 6 �%.:W;'¥'=�rlic7>{1=�

1f$◊ 

I ( 3 ) 0 0 0 -3 4 9 2 9 8 ( P 2 0 0 0 -O@m 9 8 

( JBBJjO)jf;tm�filtBJl] 

(0001] 

(JBBJlt7J�T 6tRt,1'-i1Hlff] :,fs:JBBJl!i*ig�*OO�ifT 6� 

t-!RJ:.l::rt:� t- 7 :;...- S.: 7 :$' ( J.,_1T, T FT c Vd ) ·-eIDmt 

� ht::.@1/i1% � ifT 6 ¥�«,:�rii:B J: tY: {-t7J{i=llt:n?J;;t::lffl 

-t 6 0 !t�t:::;t,:JEaJlii _ JOO*SR t {-O)JW11m=� it t::, tt 6 ijg 

�@J/i14}�1A}-�t-JRJ:.t::!�ttt::.f1':tifli*��M, EL (Iv 

::7 t- 0 /l,· 2 i- ';/ -t ✓ ;:z ) ���rli t= 1t* � tL 6 �%,:n:;'¥'= 

�rli, :BJ: tl�%.:W;'¥:�rli � ��SR t:ffl � it::. �'A* J3. 

( �-=f-ffi* ti., 1,, ·d ) t::lfflT 6 o 

( 0 0 0 2] f5J, :,fs:JJIBJl;fffi�(:;B � \'"( ¥�fit�MC !i, 

¥�f:$:!t�tt �;rlJfflT 6 � c -z:·ffijili-t 6�rliiE::m �m L,

J:.!c�%.:W;'¥:�rli:B J: u: {-t7J�'A:n:;'+�rli � ��SR t::ffl

14-::�%.*J3. i.,¥�1z!'(�ctit::'%£ h6 o 

(0003] 

( ffE*t7JtRt,1',i ] *ig�* 00 � �T 6 �1/JtJ:. (;: T F T t·ID mt 

Lt-:::;k:ffi:ffff*fff@Jli't��-t 6¥�1z!'(�cti01fflnt.i\11tfu -z:· 

116 o 7 ::7 f- 1 'f? t- lJ ::7 7�i1iifli*��rli, EL*� 

�rii, :BJ:tFW��-1 ;,<-s.J-t:;...--!J-ti{-t7J{t�fJIJt L --C 

:3;1:1 t_;,n --c 116 0 !ttt::, mifli�1/ 1J :1 ::.,,� < !ll!�aF.Jt::tt;t: 
1) 1/ 1) :1 ::../�) �'iti't:1!!(:: Lt::. T FT ( l,:lT, ;t: 1) 1/ lJ

:11/T FT t !cT) !i�W�JJ!lffl�I!UJ{f5J\. \� t iJ•h,

\. 10 h;S�ffin�@Jli'%�IDmtT 6 C: Cb nJn�-C'&:> 6 0 

( 0 0 0 4] (JIJ;U;f, 7::7-r -1 ':f? 1-- 1) ::7 7�i1ia�*�

�cti(::!i, ffii�7•'0 ';/ 7 �· t (;:JOOf�*��1=r 3 JOO*$

�' CMOS@IH��:,fs:cL�1/7r-vS.:7Y, v��

1/7;, _ }\ '1/ 7 J _ -it 1/7
° 

lJ >'::7''@1/i'!� c·O)*ffi@Jli'tiJ,

-;t:tcT>�t-!RJ:.t::IDJ£�h6 o :tt::., W��-1 ;,<-s.J-t::.,,

-it-z:u, -it 1/7
° 

1v;t;-1v F @JH, 1/ 7 t- L--· s.: ;:z ;, , '"< 1v

77
°
v ::7-!J-@1�!'£ t't7JTiru*$�$1JfiWT 6 t::.ilbO)j![K�@J/i'!

t.irT FT� ffl � \ --C %mt� tL "( \., 6 ◊ 

( o o o 5] c:tLt::,0ijg�@JffiU{-tL,f·nt::t:i11--c�f'i=

��f.i'>:f::,f Lb IA}-t-�1\t7Jc·, ':13?.:&T FT(;:�*�h

6!t�tt {;jP�iJ,f::, f��--:) l � 16 o JOO*Sli(:::BP-C !i,

7'1 •;17*-=f"c L --Cffin�T 6JOO*T FT ttJ!H!fJt7JfWJs!r�

_I�j�ttt::.fl!Jmtt'&:> I)' i1la8al·=�EE�EP1JaL l,�g��tt

6 b O)c'&:> 6 ◊ � C: c', i1la8a!.i:3t:tm:--c·,!ljlg�� -it 6 £,�fJ{ 

it IJ , 7 1--- -LR!f!i,�IK� c 11¥!:ftL 61f-rt.iJ{'$ < �ffl � h 

1'.' � • 6 o ftE--:) --C, �>lt � h 6 T F T t7J!tf1l�!;±:;t 7 �i.m:fii

( T F Tf.i1:;t7�{1=ffifi::r.m:h6 F v 1 >'�iliEfii) �+-51

f,ff; < � -it"( :t3 < £�/J; «) "J t::. o £ t..:, l\ '1/ 7 7 !il5l Pllj[K 

��fE/J>E:P1J□�tL6 t::.ilb, [5J�EEf.i{fJ,f.i•� --C {;�:ft�� I 

'fi!.JJE(;:£ t·fflfE� [5Jilb"( ;B < £,�f.i1m--:) t::. ◊ :t t::.�mt:ij[K

§lbl'ft:JJ � [5Jilb6 t::.ilb(:, :;t 1/�mtfii ( T F TIJ,:;t 1/�f'J= 

ffilrt::t.m:h6 F v 11/�iliE(ii) �+:n'<lii1:lttT 6 £,�IJ{;h � 

fC:o 

( 0 0 0 6 ] L/J• L, ;t: 1) 1/ �J :11/T F TO):;t 7�mtfii 

U:[5J <�I) �T\.-1 t \.-• � t::.Ft,'j�gf.i{m 6 o £ t-:=, I C 7£ 

t·-z:-�hh 6 MO S t- 7 1/ 1/A :$' c IA}�(:;t: lJ 1/ lJ :11/ 

T F T(:U:;t 1/�i;[{(iJJ(Jf;T t �I-:) t::.s!;'{t!Jl�f.i{ffl.}!I.Y� 

IPR2020-01546 
Apple EX1002 Page 570



nib 0 -=tt� ib11ll[§tbt •;; t-3f--Y 1J 7:i±A --c&) IJ, r v 1 

1/ jfrfj¥0) � �JrH;: J: -J -Z � LJ� ;t; ';I t-'i'---Y lJ 7,'J>g; {I:: 

JJ[� � '3 [ � ;i1'!1 C: T L 0) c � ;}_ ;� h -Z t 16 o 

( 0 0 0 7 J :::t7�i:fidiff�llf�T ibt�bbO)T F TO)ffl:@ 

c Lt, 1J:fa�.Ji'. f v11/ ( L DD : Lightly Doped Dr 

ain) ffl:@IJ>j[J t:,n t 1, \ ib o ..::. .7Jffl:@tl:1-'V i,Jvill.G.tii 

�t, �i�ll'.i=:::r:*iQ!tbJJ1J,iw1□�t1.6 v-:z'm'1�£t�u r 

v-11/11l�t O)rs"H;:f!f:�Ji'.O):::p*JQ!tbJJ'm'i��f�ttt� t 0)
--
c 

if) 0 , ..::_ O)f.!:fa�Ji'.:::f�tff"bJJ11Jl�tl: L D D 11Jl� .t Wftf;f1-l \,, 

ibo 

( 0 0 0 8 ) £ f�, ;f-; ';/ r- "f--Y lJ Jff.At;: J: ib ;;f 1/�frr[ 

f[ffo:ig;{l::�IW<?�a:>O)ffl:@c Lt, \, :;hl'9)ib GOLD 

(Gate-drain Over lapped LDD) ffl:@,'J>j[J f:,:fl.-Z \, 1 

ib 0 ..::. O)fflJ1�J±, L D Dµ]l�IJ,7- r-*&�Jm�1r L -Z 1/ 

- Hie� c �� ib J: :i t;:jlljc@'. �ht P 6 t�a:-i, r v 1 1/

Jfrfj¥C');f-; ';/ r-'i'-'V IJ 7:i±.A�IW�··, J§\ffi1ti�fnJJ:::.�-it6

o:it;::ff½frC\f> ib 0 fJIJ ;U:L I Mutsuko Hatano, Haj i me

Akimoto and Takeshi Sakai,IEDM97 TECHNICAL DI

GEST, r523-526, 19<J? J 1:u, s.., 1J :1 ::,,--c':1B.filt Lt�--it 1 r

ry ::t -Jt,t;: J: ib G O L D ffl:@ � !ffljj;-Lt\,• ib-/J>, f-t!!O)tfij 

:@O:>T FT t .lt.1'-, � i-:>bb-Z fl:ht�{§\ffi1t!IJ"1f (:,fl ib ,c:_ 

c IJ,:i,;n_g � h -Z i, 1 ib o 

( 0 0 0 9 J £ t::. , 7 YT 1 7··7 r- 1) ;, :Z�i:rla�*jj;-� 

@'.o:i@*i'mt=i±, ix+IJ' 0�snfmO)�@*t=T F Tii 

jlljc@'.� h, ,z-0:>T F TO:>.z-tl.-f';fH;:t;±OOf*�,i,,�-/J'li�ft 0 

tl -Z 1, 16 o �ifli�t!U.fc:xifnJ�t!zJJliJt;:UxtfnJ�,i,,�IJ,f�tt 

0h t t3 1J, iiia��i��c Lt���0):11/7'- ✓--it�ID 

fix.Lt 1,, 1 ib ◊ + L -Z , �00/* t;: EP1J□T 6 � � T F T 0) 

:z 1 ,;; 1-1/ y··f,!'lmt;: J: rJ ilirJ� L -Z, C:. 0) ::1 1/7'. 1/--Jf F--....0) 

�f<if�ffjrJ�T ib C. C --Ci&s8a�,���L, ��:1/t;jf�ffjlJ�L 

-ZOOff* �*jj;-T ib {H.lih-t;:� "") t 1,,, ib ◊ 

( O O 1 O J c ..::. -'S-/J', C. o:i ::1 >-r>--iti±:::t 7�imf@"W

1.;:�[§i"" ib 1J -Y �i:ml=J: rJ :;xmi=+O)�ff�IIJ,�::!r'

T ib t� bb, ��3/c_I-fJiJ2fl:: L -Z OOf f**jj;-0) ::1 1/ t-7 :z t

� {ff; T � -it 6 Dl([§ C � ":) t \, It� 0 + = --c· , tE*--CU � I

§crl� ���tt, �ifli�f��� c T 6:11/7''1/--it t l±ZIJO)

:l 1/7°''1/--Jt <f*��I) �3.E.5'IH=��t, i:rlifli�j���t

T ib ::11/7''1/--lf-/J'fi�T ib�I �tflb t V•t� o 

(00 1 U

( 9%BJI-JJ,f!!iiR L J: -3 t T ib llllrn] L1P L�iJ' 0, 00/*i'm

0)00/*T FT c, 1/7 r- v:.) :Z.:9-'?J\ ·;I 7 !� cO),���

@J]j!%0)T FTC --eu, ,z-O)�".:K�hib�1titl:£·T Lb [l'tJ 

c1:tt�� 1
◊ fftl.ttt_ @*TFTt;::t::51,,,--ct±, 1/-t-jlljc

*lt;:::k� �J1!J\,177- ( n 1---Y i,Jv�T F Tt·if)fltf?

1-r :Z) �fEiJ,£P:1J□�h6 IJ>, !IB�@J/j!%-:1)T F T!±�2fs;

Bgt;:�;q 7 :z�B:-JJS:Ep1Ja�h t�{'l=�hib..::. ti±�

�, ◊ £ t�, lJIT�C')�ft�Jl'.!±f&�O) 1 1 o o J,:tT--C
J
l

\,I o 

( 0 0 1 2 J :it::., GOLD tfi§tl:ff-/J>(;:;;t ✓ -�ilitf@O) 

g;,(1:'..�1W<··w1�H;±�1,, 1/J', BzfliL Jfim'O) L D Dffl:@t;:tt 

I ( 4 ) 0 0 0 - 3 4 9 2 9 8 ( P 2 0 0 0 -OFu 9 8 

"-t :::t 7 �}lit f@-/J'::k 2- < � -J -Z L £ :i ro"!MiJ' &'> "") t� Q 1ft 

-J'"(' ��t=@*TFT(::c-Jlt±tff£ L�•ffl:@ctl:i§.t 

�1J•-J t� o j:�:t=Jffim"-:1) L D Dffl:@1±:::t 7�ilitfiff �tf!J .t 6

'JJ*!±�t1iJ,, * •;; t-::'f--y 1J 1i±J . .t=1±�1,1..::. c-/J'j[J0

fl'"(\,it� 0 

( 0 0 1 3 ] ..:. Cl) J: 'J t::, 7 YT 1 '"f? r- 1) Y :Z�iiia� 

*jj;-�@'.0:>J::i���O)�ff@J��:ffT6�m:rc��@'.

(;:t:31,, 1'"(, �t O)T FT� fl'tJ t:ffl:@t·IDJiltT ib C:. t ti£·

i" LL tff £ L < �/J'-J tc: o 

( o o 1 4 J � t;, t;:, tE*fJIH;:jj;-Lt� J: :i t;: 00/*$ t=�

Jl:jlljc*l� J=lh 1t�f**�I �ID.filt Lt+½--��_,;_ �ff1* L

J: :i c T ib c, lffl□-$ ( �OOf*O:>ffifft;:xt L tOOff**jj;

IJ,nf'lm� ffiff .;1)'i!flj15") �:fit!(-:: L � tttltf� t:, �-/J• -J

t� ◊ ��t=, 7
°
01/ .J:.;, .:9-��jj;-�@'.l;:ffl\, l 0tl6 J: 'J 

�,J,�O)�ffl;ff!JHi,1vtt; L �fm3t� 0 O)@*ffiffi.i1J,

� 1, •t�bb, .'§:Il!'ic*lt;: J: iblm□-$0:>f�Tl±ro"l/rnc �":) t 

t 1tc: 0 

( 0 0 1 5] 2fs:9%BJJtl:..::.cT>J: :i�llllrn�f11ii�i""ibt�bl)O) 

ttt,t,r1:·&) 0 , �:m.:rt��@'.0.���@J/ilt-'?@*i'mt=jlljc@'.� 

nib T FT O)f\lj:@�' ,z-O)f,!"/f�t=m C -ZJJi{JJ� L 0) CT 

ib ..::. c (;: J: 0 , �m:rc��@'.0:>�{'1=1tifi�B J: {/fiffi1:i � 

fnJ J:::. � -1±-ib = t � § a1 t i"" ib O £ t� , + 0) J: :i ��m3/c 

��@'.��JJ[i"" ibt�bb0)('1=ffi'tn$T1if�T ib..::. c �llllrn 

cTibo 

( o o 1 6] :it�, f-t!!O)§B1t L -ZOOf*i'm�:ff-t'6�m

:Yt��@'.(;:j:3� 1--C, 00f*l;:f�(t0tl6f**�I0:>ffiff�

�,'JIJ,{I:: L, Im□-$� friJ--1. � -it ib t�bbCl)ffl:@�ttHJ�i"" ib..::.

t � §B1t Tib C £t�, -z-O)J: :i �@*i'mo:if1=ffi't:n$�

tJH�i"" ib 0 

(0017] 

( llllrn � f!I;� T 6 t�bb Cl)-=}t',t J 1=.ic.r□"lM,� � J§ii�T ib t� 

W)(;:2js:9%B}J.;1)f\lj.filt!;±., [l't]-�t/xJ:::.(;:OOf*i'm&U',���@J/f% 

�1'.t·�m:rc��@'.t;:31, 1--C, 1Jr1ic.,�g�@JJl%0) n 1-'V .t,

Jv�T FTO)LD Dµ]l�!±, �$£t�!±::£'.$-/J>ftn 1--v 

i,Jv�TF T-:1)1/- t-�:fi,�t 1/- H&�lm��A, -CJ!!� 

1J, lJIJ�c00/*$0)00/*T F T-:1) L D Dffi�!;;L �00/*T 

F T0:>1/-t-��c 1/- t-��Jffl��A, t·��t:,i", lJIJ 

ic.@*T FT -:1)1/- t-�,i,,�t [l't]-flt•Ji-:i[l't)-;tff_fiJ,t:, 

� ibffi 1 Wc*lt=i� 1 jlljc*lJ: VJ b ffl;-u[-$-:1){,!:f;\, .w; 2 We�

IJ"ff!l�tlt�jlljc��i-.tJ·C:. t �*'rtl&c T ib ◊ 

r o o 1 s J £ t�, --1.icm.filtt;:1.Ja J_ --c, g,1ic.@*i'mo:if*

�$I �:fff,!f!JH�JmO)J:::.t;:��lt t;,nt�JMfii!m, ��iilm

0)�11::!tmt:3 J: {.lOOf*�,i,,)i"(:'Jljfix. L -Z i> P! � 1 ◊ ..::. -3 i"" ib ..::.

c t·11='M't;:1J,� � 1ffifft·f**�I �ID.fil<:T ib..::. t-JJ"t'�

ib�bb, 00/*'1)1ffl□I¥�friJJ:::.�-itibC.cffi��ib.

( 0 0 1 9 ] £ t::., 2fs:9'EB}J0){1!!0:>ffl.filtt;±, [l't)��t/x_l_(;:

@*$&u·,���@Jllt�1'.t-�m:rt��@'.t;:B i, 1-z, lfrijc

.��@J/j!{}(;:U, L D Dµ]l�C1)::£'.$/J>1/- t-��c 1/- t

*@�)m��A, --c-��6ffi 1 n 1--'V i,Jv�T F T.&U'L D

Dµ]l�O)�$-/J>1/-t-�,i,,�t 1/-t-��jffl��A, L·��

IPR2020-01546 
Apple EX1002 Page 571



bffi2 n 1--'r.t-Jt,�T F T7'.l�%£h, Wf�cl®*mI�ftJ.OX: 

-t 6 l®*T F TO) L D D\'i][�tL �tl®*T F T0)7- J-

��c 7- He�im�m,z,
--
e:m:�t:,i\ mcllffi*T FT

0)7- Hlt:iiilit ll'l}-Jifc•ft-:;i�-:ttftir•t:,�bffi 1 lllict! 

t-:: itffi 1 wet£ J: 1J i f1£m$o:i 11h Im 2 lllican1fflf! � .:ht.: 

lllict!�%b'..:. t �:t�mt Tb O i,'Jlffia, jjffi*gjIO)f:liH�§'.� 

� 1f�fJjff[i)IlO) J::. t,::�(-t t:,;h.t.:�ffii!Il, f{ijg�)IlO)�{t 

!t:m:B J: V:'llffi*�;ffi c
<
Jf:11vt L -c ii Ji! 1., i o 

( 0 0 2 0 J � ;tJ , J::.�c,t\lJnlU::t:31., 1 -C • filcijIB�@I lIJfO) 

n 7-'i" ;;;r,Jv�T F TO)L D D'f;Ji�t::U, illcllffi*T FT 

O)LD D'f;Ji�(,::J::t,--<.--Ctff£ L < t!:2 � 1 OfficJ)imn
e
f'n

�:::f�Mfilft*�%£it-C:B�ttfJi!1.,1 0 £t.:, lllf�cffi 10) 

n T-'i" ;;;r,Jv�T F TU-f--'r.t-JvfflJvt'/l!'[t�O)J:,filU (-tff £ L.

< U: f v 1 >'f.!lU) t:: L D D'm'i��lllicrli L. , WJ�cffi 2 0) n 

T-'i" i,Jv�T FT U+-'r .t,Jvjf;ff.x,p][�O)jjijf{!!.IJ ( T-'i" i,Jv 

71:Jlvti'il� � m,z,t�'jjijf fillJ) (:: L D D pj� � lllicrli L "( b Ji!

\, i 0 

( o o 2 1 J £ t.: , J::Jc.mnx. t:::B \,i -c. wr�cffi 2 wctJO)

tJ:£m$UWI�cffi 1 lllicao:itJ:£tJt$0) 1 / 1 o � 1 / 1 o o 

fife T 6:. t ;a�tff £ LV1 0 .!'! �$!.](::tL Wficffi 1 lllict!O)

tJ:ftJt$tl: 1 0 � 5 0 0 J.l Q C ill C L., ITTf�cffi 2 lllicJ£0)tJ:f

m$tl: 0. 1 � 1 0 f-1 QC mt ThtfJ;!\,i o 

( o o 2 2 J -fO)J: '3 �5R#-�i�t.:Tt::tL ffi 1 fict!c

L-CY>'Y�. +Y>', �073/>', Y>'YAT>', ?

DL, ::._:;1-7··i L.<tJ:ylJ:11/�%b'lllici£�m\,i, ffi2

fie.tic L. -C 7 fl..· 2 =-17 L. iFnJ ii L < Uffl � %b'lllict£ � .ffi

\,1;h.tf]!1.,i ◊ 

( o o 2 3 J �:B, :;;f;;BJiil:m�t:::BP-c y >'Y ,1,,_ + y

1/. �073/1/, Y1/YAT1/, ?ob, =.;t7i>L< 

tJ:ylJ :11/��vWctt.ttL 5'1/Y,t-·lllic*l, +y::,,·fic 

a. �073/1/�-- 5'>'YAT✓�-- ?0A�a.

=.;t7··lllica. s., 0 :1 >'lllic**- �ftY 1/Y 1vWct£. �·ft+

Y1/�-- ���lJ7f>'lllica.�tY>'YAT>'�

a, �1t=--1'"7lllictt£t.:ttY1/:91k +Y1/. � 1)7'-r'

>' , Y>fAT/', ?ob, =.;t7•'liL.<U:;,.,--lJ:J>'O)

1., ·1-rnty,=.-::it1J::.O)ft*�·�b''15'�n" t:, � b lllica �t�

To £t.:, ..:.;h.::,0:>lllic.t!�tlf!Lt.:fica'l>%£h6"

( 0 0 2 4 J £ t.: , :;;f;;BJ}il,ffi� t::t:3 \,, "( 7 Iv 2 =.17 L . jlrrJ 

ii L<Uffl�%b'lllic!lttL ;Jv2=-17b§c*l- iFnJlllic 

a, ffllllictt£ t.:ti7 ,v 2::.171:--, i1rr1i L. < ttfJRO)I., ·1-rn 

tp=.-::i 11..l.J)ft* � %ts'15'�tp t:, � b lllica � ffiT O £ 

t.: • ,:_ ht:, O:l �-� 'I'll! Lt.: fic*i 'l> % £ h b " 

( 0 0 2 5 J £ t.: , ..l.fc,t\lJff.x. t:: ;;b 6 J: 3 (;:, :;;f;;JiiJjjEBJ}tJ: 

l®*T F T0)7- J.. �:iiilit ll'l}-Jif•('ft -::i�-:ttfttpt:, 

�bffi 1 �g(,;:�ffi 1 lllic*lJ: •) iitl£m$OJ1lf1.,,ffi2�a 

t'-11!! �.:ht.:�•� -�ts.:. t � * -� ��mt L -c 1., 1 6 ◊ 

:. O)J: j �lllict!U&'> t:, t{l)b lllictlt L. "( m I,,'◊.:. t iFAJff� 

--c·&'> b ti. *� ��i:m:�i:fft:T&�•�O)&'> b lllic.tti::m1.,, 6.:. 

t 7'.l1t!f £ L 1., \ o 

( 0 0 2 6 J �(::,;IB�@Ilffr-",��l§��fi�mT bfict! 

I ( 5 ) 0 0 0 - 3 4 9 2 9 8 ( P 2 0 0 0 -■ (H5 9 8 

( J..::.lT' Al±l::fJFa�lllict! t \, \ j ) b L < ti7- t-lllicf!C: 

ffi1.,,6..:.ttl:1fz1Jc·r:bb o J,./f:l:1:Jfg;�ficat L.-CtL ? 

D '1/ ?Fa�' AY- t-r,JvA(§�b L< tl:c-j''_:;1-fg�� 

1�mT b refJbi;;b 6 

(0027) I!00, jjffi*TFT0)7-}-�;fi,li (WJ!cn+ 

-'ri-Jv�T F Tc7)7- t-�:iiilib ��) C ll'l}-Jif•r•ft-:;ill'l} 

-:ttfiti,t;,�-6 OW01l'llffi!rt::Mfft�.:h.6) ffi 1 �tt--c-� 

-r ;,_/f:l:nfi�ii'ica�7- t-fica c 7- t-'®fiili�%b' > � 

IDfftT 6 o -f L --C, '/-A \'iJilf� f 1,, 1 >'ffl�O)i5tt{t 

7'.liift 7 Lt.: ri --c·. Wiicffi 1 lllicaO) ..1. t=�m 1 lllica ct 1J 'l> 

tJ:£m¥0) f!f 1., 1 m 2 fie.ti� fl!! t... • 1!ft1£vt� fie it� IDnx.T 

◊o

( o o 2 s ) .:. O)ffi!r. ffi 2 j!ljctt � tlf!T 6 mI5l{i. fw:!1:m

1JaI � &-� t ttf. c' � b t�U1!ft1£mc' ib b ..:. t � �T

bmI-5J'-c'ib b..:. t b1i=f £ L 1., •◊ JW0. 7- t-�f��-�IB�

@ll%rqmI0:>lllict!�c·f;tti1:m1JaI�&·�cT 6mI5liiffi 1 lllic

t!c'IDffx: L, fJli1:ffi1JaI �&·�t L �� ·1$5J"-�ffi 1 lllicat

ffi2�at �fl!! Lt.:lllicf!t T 6 c ]!1., 1 0 

(0029)

( 9EBJ}O)�:Jjf!i;O)fil!J& J :;;f;:9EBJ}O)�:Jjf!i:O)fil!i&(;:-:;i (, "[ , tJ.

Tl:::;r,;T�1Jf!i:WlJc'b -J -cium�:'ll:!tBJ:l�t=r j.:. t t T 6 0 

( o o 3 o J l�1if!i:WIJ 1 J:;;f;;JEBJIO)�ni!iWtit=-::i1.,,z1Zf 1 �

l:Rl4 �m1.,,-c�aJIT 6 0 .:. .:. --cti. llffi*mic -fO)ffiJilll::

ll�H t:,;hb -�IB�@lll%0)T FT� �ffi!rl::fl=�T 61Jit;l::-::i

\,\"(JjJlBJ:ITb ◊ 1.!:IL. �BJ}�ffi'ilttl::Tbt.:ilbt=, ijIBffi@I

/ffrct±, 1/ 7 r- V:YAY, }\>:f 7 7'(fO)£:;;f;;@lll%c'&'>b

ClVIO S@Ill-ifc. -tr✓7
° 1) /;i'@llffr�IDnx.Tb n--f--'ri

Jv�T FT c �ml:;r,;T 6..:. t t T 6 o 

( 0 0 3 1 ) Isl 1 ( A ) l::J:31., , -C , £:.fiz: 1 0 0 i::tL ff 

:J 7,£:.fiz:�'.J::fi�:£:.fiz:� �fflT 6:. t tt�£ L 1., 1" -z-O)ff!! 

l:: b 1/ l) :11/£:f'R' ��£:f'R� t.: t!:] T ✓ V A£�0)� 

ool::fe�!Il�IDfftLt.: 'l>O:>��t L-C 'l>]!1.,, o imt�'t1 

;aiffttt:f7
°
7A1-•;;?£:.fiz: (7:JA1-·;;?71 fl.A�%

t.>') � .ffi\, I 6.:. C b AJff�"(''d) 6 0 

( 0 0 3 2) ,f L -C, £:.fiz: 1 0 0 O)T F T;aifflfft�il..6 

�ooi::tt. Ii* < :;/ u :1 :/) ��b'ffg�� < :;;f;;BJ:Jil:m�r::J=t 

--cu�1tY 1J :1 >'�- �1tY 0 :1 ✓�- £t.:tt�1t�1t 

:;/ lJ :1 >'!JlO)�;f:if�t�T) b•t-_;,� b Ttt!!Jll 1 0 1 �7
°
7

:('?C VD'it;�Al'\•1 Yit:c'l O 0�4 0 0 nmO)J!i[� 

l::71:Jnx.T b o 

( 0 0 3 3 ) � J:3 , :;;f;;BJ}i1:Hl�r::J=t l:: J:3 � l "( �{tmt{t 1/ 1) :1 

>,·JilU.iS i OxNyc·��hbf@.��c·ib !'). Ii*, mt 

*· �*� rJrJE'.O)@Jitc'%vW:@.�!Il�t�T ◊ *�»i!i{JIJ--c·

t.L Tt-1!!..lll 1 0 1 t L "(, �*� 2 0 �. 5 0 atomic%

( J;lf!.�$"Jl::U 2 o � 3 o atomic%) c'%U 1 o o n mf!![

O)�ftmHt:.--·lJ :11/)Ilt. �*� 1 �2 Oatomic% (J;lf!

�${Jl::t.± 5 � 1 0 atomic%) t·%b' 2 0 0 n mf!i[O)�{t

�{t:;,.,--lJ :1 >'lm C O)'ffiJif mt� .ffi( l 6 0 �J:3. � � t.i:. 0)

�l=�Jl:JE'.Tb:.12'.•�!J:�\,) o £f.:, �{t�{tylJ :J/')N(;:

%£.:h.6�*cmt*0)%1fJ::t (atomic%J::t) !.±3 : 1 �

IPR2020-01546 
Apple EX1002 Page 572



1 : 3 ( Jl!�a,�(;:tJ:1 : 1 ) c -thJ:f J:: 1.- •◊ :;U.::, �1r. 

�ft,:,; lJ :1 Ylffl;tl:, S i H4 c N 2 0 c N H3 !-l!R�t,f;z 

t L --C tJ:::�-t:htf J:: 1t, o 

( 0 0 3 4 J �t3, �O)rt{!!Jffl;l O Ui�fpt:,O):::fttl! 

�i1i�!'IW('t�tY)(;:lJ�HtG:h.:S bO)t·2r> rJ, 1i5€�:f'K!

ffl\., 1t�tg,-g.(;:tJ:�,-f L bl�Jt�<--c b .15H •◊ 

( 0 0 3 5 J o:t=rt-t!llm 101 O)J:J;:3 o� 1 2 0 nm

( -:ftf i. L < ti 5 0 � 7 0 nm) 0))¥2' 0), =lFa8EtifffU�!

%b'-¥�1*!Bt c *�nf!!{71J't'U=JFJ1iif 1/ 1J :1 Y!Bt c [:fil;,f,-tt 

'9') ) !-��0)£!m$t·tf3£-t .:S 0 �J3, =JFJ1aif:ffljg!

%tf-¥�1*!Bt c Lt ii, =1Fd1tif-¥�f*.im, f�Ulia�-¥�1'* 

)ffl;:f;12r) f)' 2' t:, (;:=JFJ!aif 1/ lJ :1 ./'7Jv"?.::. r:, L)ffl;� c'O)

3Fd1tif:ffljg�%tf1r.ir:t1JJ-¥�1*!BH., %£ :hb 0 i. t�, J:. 

ic!BtJ¥t·IDmt L "( t31t!:L :5:it-ta'.J(;:T F T:f;{§'.c£ Lt�� 

J,�O)ffi'�1fiO)Jffl;J¥U 1 O � 1 O O nm ( -:ftf i. L < Ii 3 O 

�5 o nm) c�b o 

(0036J�L--C, ��f7-130652��ffi 

(us P 5 , 6 4 3 , 8 2 6 �&;:x-fffi) t=tc.l!G2-:ht�tt 

flf.i't=fiE ":> --C, ma�:ffljg�,�b'-¥ci¥1*Jffl; ( *�nffi{71Jt·U*t 

Jlaiil:,; IJ :1 Y mi; ) 1 o 2 � ID £-t 6 ◊ ll'tJ �ffl�cilt O)ttvfi 

!i, =1Fa8a'ft:,; lJ :1 YJBtO)mJ1ift&::� L --c, maa8a1r. � @ft

(BE�) -tbl'§!l!�ft* (.::.•1Tlk :.11'\JvL 7JJ,.,7.::..

17 L, I L i'1L 1, =J S:17 L, fik, jl.JfJ,t:, �tf :ht�-8£

t�!itfl1(:flJJft*' 1-t1Ht'.J(;:(j:.::. ·1 Ylv) � ffll, •b maa8a

1t-=f.fi,tt·2b b o 

( oo 3 7 J J'!1*a'.Jt=i±, 3FJ1if/f:,; 1J :1 Y!m�ooi=J'§!l!ti;t

Jc*� f�19' 2--ttt� ;Jx� t··1Ja��!'.ll! � 1=r 1, , , ;:JFJ!aiil 5./ IJ :1

✓im�mJ1iif:,; 1J :1 >!m&=J2·ft2'-tt.:s b O)t·2r>.:s O *�

n1!!{7JJ"(•till'tJ�fflO)�gfil{§lJ 1 (::ic.i!42' :il.f�iXvf'f� ffl\., 1 ◊

ti, �nru{71J 2 i=ic.n 2-nt�ttflf.i !-m -� 1--c i N: 1,, 0 � t3,

mad1tff 1/ l) :.J .:.,,·)Bt(;:fi' I, ,;b�'))b **aa8a1/ 1) :1 >Im b j;, 

mJ1i:,; 1J :1 ymi; i %.i.nb fJ{ _ *�n1!!(§1Jt·IDrot2-n .:s *t

Jla'ft:,; lJ :1 Ylffl;U*tJlaf11W�1fT 6:,; lJ :1Y,imt·«>60 

([:fill (A))

( 0 0 3 8 J 3Fa�if:,; 1) :.J Y)ffl;U�1f7J<*.,IJ;: b J:: 6

ti, .ftf i. L < ti 4 o o � 5 5 o "C t·��r'a'11J□� L --C .ffJl7k

*�J'.ll!�fi\.,,, %1f7J<*I!-5atomic%f.:J.Tc L--C, *a

Jla1t.O) I�� 1=r '3 � c fJI� i. L \., 1 0 i. t� , 3Fd1tif:,; 1J :1

Yim� ;z1,,1 5'$��=w$� c'O){f!10)fF�1J$t·IDrot L

t t.iP-:1,,:IJ{, JEt1::j:q.;:%i.:h6 �jL �*�c.O):::f*1f!!f"1!Jft

*!-+-511!£�2'-ttt t3 < � t :IJ{_�i. L1,10

(0039J c:c:tt±, rtfl!Jffl;c;:JFJ1iif:,; 1J:1Y!mc

(i, ll'tJ l:£!Bt$-C'IDJJx:T 6 c: c :b1AJ§�c·«> bO)t•fifiJ��

�mIDIDt L -Cb N: \., •◊ Tt&lm �M£f&, -.§.::k;K�lffi;K

t;:2' G 2-:h�V1J:: '3 &;:9 6 C: c t•�ffijO)���IW<· c: t

:b'-1iJ!l�t � 1J, f'l=�2':hb T F TO)*•t:11'\7'1/��ffl;�

2'-lt 6 � c iJ1t··t b o 

(0040JO:�. mAff:,;l}:JY)ffl;l02�ML--Cv

-f-::YciffitiJ"05eT6::Yc ( v-f-:1/t) �mllt (J,::J.T,

v-f-7 .::.-;J,.-c 1,, '3 ) L "(*aa8a'tiO)cJ.:�2<:ht�maa8a

I ( 6 ) 0 0 0 -3 4 9 2 9 8 ( P 2 0 0 0 - I �:!Jt 

f/f:.,,- 1):JY)ffl;l O 3�IDnlti""b o v-f-:1/t;c L-C!i, 

1,ll,,;zJE:ffi:Ht!i.t�,±�mJE:J!&�O)x.�;:,.,"<v-f-::Yt:1;, 

�i. L1,,:1;,, �mJ£:J!&�0)71i,,.:.
r

::_,,v-f-::Ytt·iN: 

\.,, 0 i.t::, v-f-:1/t;O)c·-LID;Jxti*!�xc·2r>�t'b'l:e 

ID;Jxt·· 2b � --C b :ffl;b� 1, , o ( [RI 1 ( B ) ) 

( 0 0 4 1 ) i. t::, v-f-:1/t;O){t;h I')(;: =j Y7
°
iJ"½J£ 

9 b::Yt < => Y7
°
::Yc) �mtM <tTL => Y77 .::..-,vc \.,,

-3 ) L -Cb N:� 'o =J Y7
°
:1/t t L --C !i, J\ 07 Y =J Y7

°
,

�7�7 Y7
°
�;1J,t::,J£9 b =J Y7

°
:1/t!-ffl\., •b C: t fJ{t·t 

◊o

( 0 0 4 2 ) �:b, � (TJ J:: -3 (;: l., -f-:1/t;i. t�ti 7 ✓/

:1/t;(;:J:: i'J��ffil: ( 7.::..-Jv) �nt!!TI��:1/t;7.::.-1J,.,I

� t \., 1 3 0 ::Yc7.::.-,1,I�um�rli!t•�iMi�ffiffil:iJ{ff ;t

bt�M), ii=J 7..£:f'K�O)liffit�ttO)fS;� ,£1!)[� J+h 16iiif

i= 'Lx:IJ�a'.J�'�YJ!:ffil:I�� � \., ,;z,v-7
° 
•1 t-t·:fi= :i c: t

:b•t·t .:s O m�, §a1t±7.::..-1vt·2r>.:s O)t·��tJ=ia:-ffl

\., ,t:: 7, -;:t,;z 7 .::.-JI, ( �7 =--JI,· c b \., 1 '3 ) t·f-tffl

Tb C:. t b t·t 6 o 

r o o 4 3) *�nt!!f§IJ't't:L 1,1v7..5e��x.�S,,-71.,

f-::Yta:-*.l:lxt=1J□I L -c v-f-7.::..-1v Ifia:-fi :i 

J...·-f-7 .::.-1v?kf'l=U, )JJ}Jj(©tf ;z c L "(Xe C 1 tf;z 

�ffll,, �f.!ill.'tflt�'@:ill!, J'\'Jv7..JE:J/Nmf�JJ:� 3 0 Hz 

c L, J,,,-f-x..t,Jv:3f-W!Jf� 2 5 0�5 o OmJ/cm2 

(f-t�s'.J(;:(j:3 5 0�4 0 OmJ/cm2) cTb o 

( 0 0 4 4 ) J::.llc.?kf"i=T:fi=;bht� v-f-7.::..-Jv Ifi 

tL �md1t1r.1&t=1i1¥ L t�3Fa8aiil1JJiJ�T5c:§'!:t=ma�,fr.-t

.:s t :t=H=, !u=*aJ1i,ft 2-nt::md1t1atrJ�O);:::�ia� � tI£� 

-t 6�JJ�!-1f-t 6 o 7cO)t�M), :;$:I.�!i::Yc7 .::.-,H;:J:: 

0-¥��JBtO)mJ1itt�cJ.:�-t.:sI�, £t.::tl:¥�f*Jffl;O) 

maa8a1t� !!iJfti"° .:SI� t 11¥�� c b 't'·t b ◊ � O)J:: j �

x:IJ�l±=J './77.::.-,vo)?kftf=.�:5:i@1t"'t b c:. t ,=J:: � -c

b 1�6 � C :f;{liJ§tc·«> 6 0 :;$:BJJifffiifq=tct± C: 0) J: 'J �* 

ftf=.t·:fi=b:hb::Yc7 .::.-;t,�ffi 1 :1/t;7.::..-Jv t 11¥�� t (;: 

9◊o 

(004 5) {.�(;:, mta8aif:.,,-l}:JY)ffl;l 03J:.t=1it0):::f

ttl!!t1JJi�1J□�O)t�Y)t;:tlK�!Bt 1 o 4 �ID£-t 6 o f*�mi; 1 

04!:il O 0�2 0 0 nm (-:ftf£ L<tl:13O�l70 

nm) O)}!![ 2' O)�{t.�{t,:,; 1J :1 >!Bti. t�ti�{t,:,; lJ :1 Y 

!BtTffi1, ,t� 0 c: O)f*�!Bt 1 o 4 !iT-ttl!!t1!Ji�1Ja�,=mJ1iW 

:,; lJ :1 Y!Bt:IJ1TI[ti7
°
7 ;:(7(;:fll 2' :h� \., ,J:: '3 (;:9 b t�M) 

c, 1*5[if.-b��ocffi!Jfirll� AJ�(.;:-t 6 t.::Y)O)�ll,l,;iJ12b b o 

(0046)�L--C, �O)J:.�vY7..r-77..?105� 

ID£L, tlK�Jffl;l04�ftL"CP��#�"'tbT-�!t1!Jft 

* ( t.l.T, P �T-*11\!tf)Jft* t \.,, '3 ) �i�:fi□T 6 o P g(:::f

Mi!tf)Jft* c L -C ti, tt:�a'.J(;:tj:)fff:Jtj�O) 1 3 tmt=m-t b

jc*, A�a'.](;:t;t;t'o Yi. t�ljff lJ r; .b. � ffl 1,, .:S � c :1;,

t··tb o C:O)I� (1---yi,JvF-7
°
I�c\.,,j) UTF

TO) Lt V1fii'i�EE�ffi!JOO-t bt�M)O)I�c·«> b o �:.b,

C:.�cUY;f,'=jy ( B 2 H5 ) �•.m.1tfflEL��lc7
°
7,:.:(

7)JJ}Jj@Lt�1 :;tY F-7
°
$t·;t'o Y�i,�1J□Lt.:: o Pl�, 

IPR2020-01546 
Apple EX1002 Page 573



1f £-5J'-�t-tH'f -3 1 :::t ✓ 1 1/7
° 

=J /r-1/ =' ✓$ � m I,, yz 

t)�\,•◊ 

( 0 0 4 7 l 2=_0).L�l-=J.: I') 1 X 1 015 �1 X 1 0" 8 at 

oms/cm3 ( {i';�l'll.:Jl=tl: 5 X 1 0 1 6� 5 X 1 0 1 7 atoms/c 

m3 ) O)iftocT P ,g'f:'fl;i(t!f:mJc* ( *�:M!!WlJtt�bt·o ✓ ) � 

1Hs::r:�!t:mnff� 1 0 6 �IDIV<.T 6 ◊ �j:3. *BJ.li!!ffi�q:rt· 

U:J:::J/ciftltielfflt• p �::r:�!liJJft* �%U ::r:l4!!twflJt� ( (_El 

l. �l;RIB'.Jt= n � �ft--1¥-T 6 ::r:�ift!twft*i.J{i,n1Ja�tLt..:flJl

� � � < ) � P �T-�!t:mfll� ( b ) t '.iE�T 6 o ( !;RI 1

( C) )

(0048]��. vYA�7A?105��*l. ffi 

t.:l=vYA �?A? 107� 11 0 �IDnlt"t6 ◊ .-fl 

t • n � � 1t 1¥-T 6 ::r:*ifl!twft* ( J.-.:tT. n �::r:*if!!t:mft* 

t I,, 1 -3 ) � i�1J□ L t n � � � T 6 ::r:*ifl!f:mflJ[� 1 1 1 � 1 

1 3 � IDnltT 6 o � t3 . n �T-�ift!tmft* c l t ti:. f-t� 

Sl.:Jt=t±fflJ;!tij�O) 1 5 �t-=it"t 6ft*. !111c�Bl.:Jt=�± 1J /"£ 

t..:!±it*� J'Jh 16 C: c tJi··c"e 6 o ( !;RI 1 ( D) ) 

( oo 4 9 l :. O)ll!;fM::r:*ifl!t:m\'lJi� 1 1 1 � 1 1 3 t±.

ffl=C !VI OS @J/fg-;f3 J.:ij''Jf /"7
° 1) /"f@J/fg-0) n T--V- ,i,Jl, 

�T F Tt=t3� 1"(. L D D'm'i�t Lt$.'lm�it6t..:&")O)

T-*ifl!l=mfli�t·«J 6 ◊ �:t:,. :. :. -c-mmt 2:' ht..:::r:*M11JfJ1t�

t=!±n�T-�!f:mjc*i.J"2 X 1 o: 6 �5 X 1 019 atoms/cm
3 ( {-t�a1t=U 5 X 1 0 1 7 -� 5 X 1 0 18 atoms/cm3) O)ift

&t"% £ tL t � l 6 0 *BJ.li!!ffi� q:rtUJ:::.�ciMielfflt·· n �

T-*ifl!l=mft* � %ts T-�!t:mfll� � n �T-*Mm'm'it.tl ( b ) t

'.iE�T 6 o 

( 0 0 5 0 l �;IJ. C::. t·!± 7 :ct A 7 1 /" ( P H3 ) � 

1f£-½--�l�� ,t·7
°

7 .:Z'?laJJJ@lt..:1 :::t ✓ f-7
°
$t· � 

/" � 1 X 1 0 1 8 a toms/ cm3 O)iftltt·•i�1J□T 6 ◊ -m�. 1f

:l:-5J'-�'[ �1T 'J --1 ;t ✓ --t 1/7
°

7 /f--1/ 3 1/it;� ffl I,,'"( t> 

�P o ;:O).Ll�t-U. £Rllllm 1 0 7 �-fr LtW:sa8a1f:,, lJ 

:i Y,imt= 1J ✓ �i�1J□T 6, 

( 0 0 5 1 l <.Xt=. {:l/1;�-� 1 0 4 ��* L. WtFv--lf· 

-:rcC7)�!)J.fI-f¥�1T'J O .:. :. t·t v-f-:Ycc Lt u. 

1\'1v A.J'e.1m�£ t..:i±�m.J'E1m�O).:r.q=-1/?v--lf·-:rci.J{ 

�£ L 1,, 1/.J{. 1l:m.J'E��O) 7 1v :.1 Y v--lf--:Ytt· i � 

�•◊ i.t.:. L,·-f-3/c;o:ic·-L'Jl;::ticttilR:lftt·2D---:}t ii� 

JB;jftt· if>---:} t b ffl;b� l,,°I ., (_El L. i�□� ht..: ::r:*if!!l=mft* 

O)���ffi§�T�60:>T. �A1f1/0:JY,lmffifflML

� 1,, ,.J¥Ji'.O).:r. .:t-,v::'f·-t··!WM"t 6 ;: t i.J"Rf £ L 1, i o £

t..:. f:lr1;lJIJm 1 o 4 �-::>�tt.: £ £ v-f- 7.::.-,1, If¥�

fi -3 ,:_ c b nf 'lmt' � 6 o ( ['RI 1 ( E ) )

( 0 0 5 2 l *�ni!!WlJtU. J\'JvX���.I.q=-1/?v

f-3/t�ilR:11cl::1J□I Lt v-f-;.::.-,vI-f¥�1T -3

v-f-T.::.-Jv�flfo!±. lWJj@tfAc Lt Kr F if::Z.�

ffi1,,,_ 7fl:I.l!!.i£1t��i£. J\'JvA§%�fflliStf!{� 3 0 Hz c

l. v-f-..:r..:t,,i.::'f·-@oc� 1 0 0�3 0 OmJ/cm
2 (1-t�a1t=u150�25om.J/cm2 ) cT6 o 

( oo s 3 l J:::.fc�1lf:t·rrvnt..::YtY=--1vI.f¥!±. i�

1.m� ht.: n �£ t..: !± P ��it 1¥-T 6T-*4t!tmft*�it'itt11::

I ( 7 ) 0 0 0 -3 4 9 2 9 8 ( P 2 0 0 0 -@} 9 8 

9 6 c �t=. ::r:*if!�ft*O:>i�1Jaffi1ri=�FA1f 1t Lt..:-'¥z;ff;t; 

,im�WMa�fl::T 6J!lJ��1fT 6 o �B. J:::.ic�f4a-'¥li¥ 

f*,lm � i&m!I! � it 6 ;: c � < m(-=f-Wc '.Y'U O)�ii'� � c VJ • ft 

-::>. T-*if!l11Jft* � ir'i'�{l::T 6 ;: c fJ"if £ L 1,, 1, £ t.: • * 

I.f¥t.l:3/c;;..::.-1vi::J.: rJ n �£ t..: !± P � �11 �T 6:::f� 

!f=mft*�it'itt1t"t 6I.f¥. -'¥z;ff;t;,im�W*sA{l::T 6I 

.f¥. £ t.:U .-ftL t, � fn1ffi1rt=1'r -3 If¥ c II¥..¼,:. c b t·"e-

6 o ;: 0) J: -3 �x!J�U 7 1/77 =--JvO)�{lfo � :i&�fl::T 

6;: t i=J: ---:}"( b1l6;: ti.J1AJ'lmt·2D6 ◊ ::,f;:BJii,,ffi�q:r'"(· 

1±;:o:iJ.: -3 ��f4t'fr;btL6 7 =--,v�ffi 2 :Yt1=--1v 

t 11¥..¼;: t t::T 6 o 

( 0 0 5 4 ) ;: O)I.J¥i:: J: VJ n�T-*if!!l=mfli� ( b ) 1 1 

1 � 1 1 3 O)�W,$. !!Oi:i. n�::r:*if!!l=mfll� ( b) O)fflj 

l!tn=Y'ft£9 6 !1Pt1�fll� ( P �T-*ifl!rm'm'i� ( b ) L �� 

a1i::�t1:t h-�"t > t O)ttirS!ifJ"BJ.lfft=� 6 0 :. 0):. t 

I±. f&t=T F Ti?'>5cfflt Lt..:ffi1r,�l=;b� 1"(. L D D\'ll�c 

-f--v .:t,;t,JP:;ffltffi�c i.J"�Fm't=�tf�tiirS!i�IDnlt L-3 6 

:. t ��rit:T6c 

( oo 5 5) �B. ;:C7Jv-f-:Yct=J: 6:::f�!f=mft*O)

it'i'�1tU�lllt}T6:. c ii nf'ff�c·�6 o it.:. 7 7-.:t•A

7 =--,t-,t:: J: 6 �15tt{t � 1-tffl Lt t � 1,, 1 L. Hf-ffl Lt L

ffl;b�V\ o 7 7-.i<7. 1=--1H=J: 6it'i'�1t�fi-3i-J;;ir

1±. lHJRO:>im1�'��1tJ:€Lt 4 5 0�5 5 0
°
C.f¥Ji'.O)�

:9fl:fll!.�1'r ;t_ tf �� \ 0 

( oo 5 6 1 ;1.:i::. *s a8a1f 1/ 0 :i ✓ JmO):::r::��$-½· � �

*Lt. 5Mf O)-'¥z;ff;t;,lm ( tJ.T. ir'i'�Jif c 1,, 1 3 ) 1 1 4

,� 1 1 7 �IDnx.T 6 c ( ['RI 1 ( F ) )

( oo 5 7 ) 1xt=. ii!i'�Jif 1 1 4 � 1 1 7 �1lh t .1/

Htf�Jw.,im 1 1 8 �IDnltT 6 o .1/-� ttgtw.,lm 1 1 8 U. 1

0�2 0 0 nm. -/,ff-£ L<!±5 O �l 5 0 nmO)J!][�t=

W3fflt"ttU;f��• ◊ 2$:�ni!!Wll'"cU. 7
°
7.7.:.?C VD#:;;t·N

2 0 C s i H4 � m(;f-} C Lt..:�{l::D{l::1/ 1J :J ✓_im� 1 1 5

n rnO))!j[� t=IDnltT 6 o ( !;RI 2 (A) )

( O O 5 8) 1J:l=. Y- HicilR ( Y- Hlfif•��%U) �

AIBn��Wc�c�6li¥�,lm�JBnltT6o �t3. ;:0)z;¥

�,lmUJJiJif t·IDmt l t ii� 1, 1-/J". &:-�i=J;fi t --C -=!!. =

!It 1,, 1---:} t..: ffVif _Im t T 6 ;: t fJWJ.f £ L 1,, 1 o ::t:�:M!!WlJt·

I±. ffi 1 z;f�,lm 1 1 9 t ffi 2 z;f�,lm 1 2 O ct·� 6 fflJif

,lm�IDnltT60 (l'fil2 ( B) )

( 0 0 5 9 ) ;: ;: t··ffi 1 z;f �,Im 1 1 9 . ffi 2 z;f �,Im 1 2

Ot Lti±. :>'/":>'Iv (Ta). f-:9> (Ti). ::i::·�

7f/"(IVIo). :>'/"fAT/"(W). ?oL(C

r) . =.;t7· (Nb) . 1/0 :J > (Si ) f.p?.,�tf;f1.t.:

ft*� %t•�it,im. £ t.: t.l:lrullcft* � ±nlt-5J'-c T 6 �it

11::irl11J,im < 1-t�a1.:Jt=1±�1t:9 ✓:>' ;1,,im_ �11:::9 ✓?·-Y .. 7

/",Im. �11::f-:9 ✓im) • £ t.:l±1ruicft*�fflh-irb--ttt..:

'&�Im ( 1-t�S'.Jl=!±IVI o -Wir�,lm. Mo-Ta ii�

,Im, :>'✓'7•'.7..T✓1/ 1)'1t1 f,lm) . =E'l<!±.-ftt?.,O)�

,lm�fflJif Lt..:fflJif_lm� ffiP6;: t fit•°8 6 ◊ 

( 0 0 6 0 l �;B. ffi 1 z;f�,lm 1 1 9 ii 1 0 � 5 0 nm 

IPR2020-01546 
Apple EX1002 Page 574



(t.ff :i L < U 2 o � 3 o nm ) t L, ffi 21¥�JDO 2 o 

!J:2 0 0�4 0 0 nm (tit:! L<ti2 5 0�3 5 0 n

rn ) c Thtf py1 o �:timfJIJ cti, ffi 1 1¥�,IN 1 1 9 c

L --C, 5 0 n mnJ[O)�{t:.P'::,.,,, :.P' !v (Ta N) ,ill�, ffi 2

1¥�,IN 1 2 0 c L --C. 3 5 0 n mnJ[O) :.P' ::,.,,, :.P' Iv ( T a )

JN�J:fH,,,5 ◊ 

(00 61 J 0:0)tiiP, �,(t:.P'::,,,,;,--;;z--y--::,,,.IJlc:.9/"/''.7.. 

--r ::,.,,,)N t O)'fJJi!N, �ft:.P'::,.,,, :.P' 1v,INO)h.0)¥Ji!N, :.P' 1/ 

;,· ·.7-. T::,.,,, 1/ lJ '+t 1 V !N'L t!f-3@c·2r,-5" :it..::, ffi 11¥�,IN 

1 1 9 O)ri::1/ 1) :J 1/Jm� 2�2 0 Il m;f¥£ 0)J]jr� C}f; 

fix.T 6 mm ( ;f;
0 
iJ -it 1 V mm ) t T 6 c • :..,dJ :1 ::,.,,, )N_l_ 

i::mmt � nt..::1¥�Jm0)-W�� � fPJJ:: � -tt -5 t lq[ffilrt::, 1¥ 

�Jm0)�1t�JIJf!irJT -5 c: c -/J�c·� -5 0 

( o o 6 2 J i t..:: , is:�:ti&W!J 0) J: '3 l::ffi 2 1¥�JN 1 2 o

t L--Cik�!N�ffii,,t..::�iL -fO)*ffi�7::,,�.::.7,tf;z

:t t..::t±�*t,f;;z � ffi1,, ,t..::7
°
'7 .::Z'?�lffi.m.t::BIT 2=. t c·�

1ti"' 6 2=. t b 1IJJJ--C· d) 6 , C: -3 T 6 c: t 'f:', ikalm*ffi

0�1t �JIJAirJ-t 6-:. c -/J1Afi'llic·ib 6 o 

( O O 6 3 J o: t::, ffi 1 1¥�,IN 1 1 9 c ffi 2 ��Im 1 2 

0 t �-t5c·i ·11-1/Y .. L --C 4 0 0 nm}¥0)7-f--�:ffii 

1 2 1 � 1 2 4. fif€:t::Atl:\:fJfg;%j!lj2*lc '£6ffi 1 Wc*l 1 

l &T.FfiH::. 7- t-Wctlt '£ 6 ffi 1 j!ljrJl 1 2 �Mnx.T 6 0 

C: O)ffilr, ,�igiJJ@J/tiO) n 1--v ;t,Jv:!flT FT 0)7- t-�:fi,)i 1

2 2. 1 2 3 t± n :!fl;;p*4[f�®'.:l!!j ( b ) 1 1 1 � 1 1 3 0)

-$ C 7- He�lm�:t1VC c·.m'£6 J: j (;:filffltT 6 0 ..:. 

O).m�-:it..::$:n\.i;�f&t::Lov{iff�c'£6o '£:B, 7- t-�

f,)i 1 2 4 tl:l!frfficU-":> t::JLz. 6 i;1, ��tb�lUi'.a'.J t=�

iJ1-:, t..::-":>J)J,y' -1/-/J' 0filmt� n --c 1,,, -5 0 < t0 2

( C) )

( 0 0 6 4 J '£tJ, :,fs:BJ]*ffi�i::j:r('U7-r-�'1'1Jic lq[-fi

t'Jl ":> lq[-,tt;fii;> t:, '£ 6 j!ljc*! � i£;tt; L --C ffi 1 j!lj2� t 11¥

vh o :it_::' :,fs:BJ];f:ffi�r::pt::.:B \, l ( Atl:l:fJFa%Wcii CI±' F

Pc < 7 v:if 1/7.'lv7
° 1J::,, t--tt-:if ,1 t- ) �0:V�i'mAtl:I

n¥iffir < i1r, ¥iffir 2: 1,,, '3 > -/J>t:, �.m.3/6-¥:��0.�iglJJ@J

Jra.t::.f�:;��h6f!irJ�fg;% ( 7.. :.P'- t-1,;v 7..fg;%, :7 o ·1 

;,,fi%'£c·) , ®fflfg;%�c·0::g..flfg;%�f�*T0A:1J

fg;-%j!lj2�Xtl: I±\ :fJ fg; %Wcf,i0�;tt;c· ;;b 6

( o o 6 5 J £ t..::, i,:BJl*m�r::J=tcUiJtBJI0t11!5"t=J: 0 7

- t-�'1'11i t 7- t-Wc!l t � BJJ1J L --C !i:;l¼T 6 :%15" 'L ;;b 6

iJ1, 7- t-j!lj2j!iJ1i5't1fi c.m'£6i'm·fr�ftt::7- Hlt:ffii

t 11¥tC cY16 0 fit-:i -c, 7- t-�:ffii� 7- t-j!lj2�t 11¥tC

t·ifPJ t:,� L3tL '£\t •◊ 

(0066J0:�, 7-r-�:ffii121�124. ffil�

jl 1 1 • 1 2 � < . .::z :7 t L --C 13 c�!5"a'.J t:: n �;;p*41!f�5c

* < *�nmfJIJ--c·t± 1J ::,, ) �i'�:IJ□T -5 0 -=. '3 L -c Mmt � h

t.: ;;p*41f�ffl� 1 2 5 �-1 3 o t::tliiimr. n �;;:r::*4!f�ffl�

(b)O)l/2�1/10 (�*��!il 3�1

4 ) 0im£ ( fl'l. L, WIJZl!01--v i,;t,, V-7
°
.I:ffit·t�:IJ□�

nt..::;t:o ::,.,,,fmllJ: I) b 5 � 1 0 ffi�PimJJL f-t*a'.Jt::i±

1 X 1 0' 6 � 5 X 1 0 18 atoms/cm3 , !IIH!'laf.J(::!;l: 3 X 1

i ( 8 ) 0 0 0 -3 4 9 2 9 8 ( P 2 0 0 0 -08H� 

0 l 7 � 3 X 1 Q 18atoms/cm3 , ) c· 1) ::,,i;>i,�1J□�h6 J:

j (;:�Ji.ri-t' 6 ◊ �:B. :,fs:BJl*ffi�r::J=tcU_l_!r.i�JiJfililffi--C' n 

�;;p*lJ!fb}Jjf;* � kt• ;;p*if:i!tt?ffJ'l� � n �T*il!�ffj� ( c ) 

t Jl:'�T 6 o ( [:RI 2 ( D ) ) 

( 0 0 6 7) '£:B, 2=.0I:f¥-ZU7-Hi�TRl�ht..: 

$'5]\. � � \t It �-c v') n �;;:r::*4!}mffl� ( b ) (:: b 1 x 1 0 
16� 5 X 1 018 atoms/cm3 0)}m&c' 1J ::,,;1;,�11a�h tt)

6 t;,, :J F � (:: f.!:fam£c· d) 6 t_:: cf) n �;;pjiJ!!ft1®:� ( b ) c 

L t0.ffliii'llil::tt���.EJ-j_�1,,, o it..:_ n�Tt41fbJJffl� 

( b) 1 2 7� 1 3 0 t=ttreH::1--vi-Jv 'f-7
°
.I:ffi--C•' l

X 1 015 �1 X 1 018 atoms/cm3 0ilfi:0;f-'o::,,-/)1�1J□

� h --C � 16 i;'-, 2=. 0.I:ffi•rt± P �T*41�ffj� ( b ) t::k 

£tt6 ;t·o ::,.,,,0) 5� 1 Off½0im.occ·lJ ::,,t;,i�1J□�h60) 

c·, C: v'Jtl;� b ,t.'o::,.,,, Un �;;p*41�ftJ[� ( b ) O)f/§;j'lli(;: 

1±��6�.Ej-j_'£� \ t� i. ( !H ·◊ 

( 0 0 6 8) {l'l. L, mi-Wt::.t± n�T*il!�vJ'l� ( b) 1 1 

1 � 1 1 3 0) -5 1:c;, 7- t-w2t1t::.m'£-:i t..::i'm'5J'.O) 1J ::,.,,,wi.oc 

-/)12 X 1 0 16 � 5 X 1 0 19 atoms/cm3 0) :i ;i "(·;;b 6 O)(;:

x-t L, 7- H'ictll::..m� t;,�t ,$:5:H±.-fhl::. 1 x 1 o 16 

� 5 X 1 0 18 atoms/ cm3 0if!!JJ{O) lJ ::,.,,,i;�1J□b ·-::, t :B f) , 

=:g:.,=.� 1,, ,tm&c· lJ ::,.,,, �kt'-=. t l:: '£ -5 ◊ 

( 0 0 6 9) iXl::, :1/- l,�:fi:Ji 1 2 1 � 1 2 4, ffi 1 j!lj2 

tl 1 1, 1 2 �< ;;z;,, t Lt 13C�!5"af.Jt;:7- t-��JN 

11 8 �J:.•17/"/'''T-D o I •'/7/'7"(;:j:'f71 J:.•'JT/ 

f;,t;� ffi\, 1, I. ·1 T::,, ;,•'tf.7.. C L ( l±C HF 3 t,f;;z � ffl 

\, ,,5 0 f!3. L' I '1 T ✓ f.tl.7..!i c:. tU=�IJi:'-t 6,12:·�I:±'£ 

1,,·1 ◊ C: j L t7-Hic*lrt:::1/- H%�JN 131 � 1 3 

4iJ1Mfflt�h6c (t02 (E))

( 0 0 7 0 J 0:0)J: '3 t=i5'�fi����it6 2=. t (;:J:-:, 

--C, <X(;:;;p*41�5c*0i�:IJ□I:f¥ �1T '3 ltH:::IJ□��fE�f.!f 

< T 6-:. t iic•� 6 o .-f 0t_::cf), it..:£·�'£ 'f-.::(:l:.iJ1

j,''£<tHH)'0'Z:'7..Jv-7
°
·1 r--/J'iP1-'=-"t6o m�- 1/

t-��!N�I •1+::,.,,,;,·· L'd.-t•t·� L, 7..Jv- 'f-e::.-,,,7· 

(:: J: -:it ;;:r::*41�ffJ'l� � IDfflt L --C b ffi! � \ o 

( 0 0 7 1 J iXl::, 7-Hicti�nDIDc'vS-57.. r-?7.. 

:7 135�138�Mnx.L, n�;;p*lJ!�5c* (is:�nmfJIJ 

cu lJ::,.,,,) �i�1J□ Lt ��.ocl:: lJ /�*tf;;p�!fb;JffJ[� 1 

3 9 �-1 4 7 � IDnx.T 6 o -:. c: --c·· t , 7 :r 7.. 7 1 ::,.,,, ( P 

Hs ) � ffi� ,t..: 1 :::t::,, V-7
°
$ ( iJJ?i\L 1 :::t 1/ 1 /"7

°
'7 

_:.,,.::;---s.- 3 ::,.,,,;,t;t·t ffi! � 1) c·fi� 1, C: O)pj�O) 1) ::,,0im 

£!±1 )< 1 020�1 X 1 021 atoms/cm3 ({-f;'.;*a'.J(;:!j:2 

x102 0�5x102 oatoms/cm3) cT-b o (t03 

(A) )

( 0 0 7 2 J '£:B, :,fs:BJI;f:Hl�r::p--c-,±_l_!r.imllifililffic· n �

;;p*41!f1115c* � kt! T*M�ffi� � n �;;p*41!fbJJffi� ( a ) c 

Ji:'�-t 6 o :t t.: , ;;:r::*MliJJ®:� 1 3 9 � 1 4 7 iJ1IDfflt � h

t..::ftJ'l�l=t!:fet(::.1J11If¥.c•r�1J□�ht..:: 1) ::,,, :i t.:!i,t.'o ::,.,,,i)> 

* :i h 6 -/J>, +n-l::. � t •i�.oct· 1) ::,, i)>i�JJ□ � h 6 2=. t (;:

'£60t·, WII:ffic·1�1J□�ht2 1J ::,.,,,;tt..::l±;t:o::,,,O)��

tt� x_ � < t N: �, ◊ :fJf -:i --c, is:BJl*HJ�r::J=tct:±T*4!fmffJ�

IPR2020-01546 
Apple EX1002 Page 575



1 3 9 �-1 4 7 tl: n :lftT-�!f'mf;!'imx ( a ) c § V1ffl;z_ -Ci:, 

mt>� i, , 0 

(0073l��. vY7r-?7?135�139�� 

* L. :wrt::: (;: v Y 7 t-7 7 ? 1 4 8 � ID JiltT 6 o -f L

-C. P ����jc* ( *�M!!{v!Jtti;t'o 1/) �iif:i1.J□ L,

r□1�mJ;:;f'o >"��ts��!f:mf;!'imx 1 4 9. 1 5 o �ID_ivt

T6 0 -:c:tUY;f-'31/ ( B2 H6 ) �J+li,,t:::1:;tYf-

7
0
$ < m�. 1 :;t >"1 >"7

°
7 >"7°'-:.-- 3 >"$t·tPl� 1) 

(:: J: rJ 3 X 1 0 2 o � 3 X 1 0 21 atons/cm3 ( {t�l'l{J(;:tt

5 X l 020�1 X 1 021 atorns/cm') iftli'.t';f'DY�iif:i

1.Jlr-9 6 ◊ �B. ;;taJJ*m•i:J:r·etil=.ici�ocielfflt· p ��*ili

�jc*��t.l'��ttmftB:�� p �::;p$i(i�p][mx ( a) t JE�

T6 c ([03 (B))

( oo 7 4 l �:B , ::;r:iiti!f'mf;Ji� 1 4 9. 1 5 o 0-$

( ilu�0 n ��*ili!tmfi][� ( a ) 1 3 9. 1 4 o ) t::ti!&

(:: 1 X 1 0 2 o � 1 X 1 O 2 1 a toms/ cm3 O)j!!iJi'.-C' 1) 1/ iJ ;'i;f.;

1.Ja�h -c116iJ". -:-: •eiif:i1.m�h6 ;f'o Y!±-f0j,•�<

ti:, 3 f-l'H-::Ll::.0i!!!Ji'.t·�1Ja�h6 ◊ -f0t:::::b. -=t'::bIDJilt

�h --Ci, ,t::: n�O)��!t1!Jf;][�U3e:£t P �t::&:ifii L. P

� 0::;r:��fl][� c L --C ffltijt'"t .fi o f,f-:i --C • ;;tBJJ*m• i:J:rt'

!i��!f'mf;Jmx 1 4 9 . 1 5 0 � P ��$i(ifb;Jf;][mx ( a ) t

§ i, ,ffl;z_ -C tmt>�i, •◊ 

(0075l��. vY7r-?7?148��*L�

fl. &JI� 1 5 1 �1f31£.-t .fi o ��� 1 5 1 c L -CU.

fi*� *ts*1!¾.i'c�. !3. fzt(lig(::t;t�{I::> lJ ::1 ✓,im. �fl::> 
1J ::1 >"�- �fl::fii11::> 1J ::1 y�;tt:::U-fht>�it:llh--kh

itt:::ffl:Jii�t·IDrot-th!;fPl1• ◊ £t::: •. im.l!JU2 0�2 o

o nm (if£ L<l±3 0�1 5 o nm) c-thtfJ:;li,,◊ 

*�1ifnf71Jt·t;t 5 0 n m)!j:0)�11::> 1) ::11/,im�J+li, ,.fi" _:

O)���t;t;:):t::fihh.fi�l_ll!I:fi (m·tifl::Iti) t::t:3

1. -c _ m Hie� 1 1 . 1 2 • :1/- t-�Ii 1 2 1 � 1 2 4

iJ��{l::�h-cgtJtf@iJ"�1Jlr-9 60�1w(-�JJ5'!:�1'fT 6 0 

( oo 7 6 l -f0f&. -fh,fh0iftJi'.t'iif:i1.Ja�ht::: n�

£ t::: u p �::;r:*ili!f'mft* � mtHl::-t 0 t::: th t=�:V11F_II:fi �

11'-3 0 -:0I:f¥!±7-r---t-71-=--11--$, v---if-7-=

-11----$. £t:::U5 /77-=--11----$t'fi-3-: c iJ'>t·� 6 0 

*�1ifnf71Jt·t;t7 T--t,7 ;.=.-;J.,--$-C'i�1t111::I:fi�fi

-3 o 1JD�:Vl!;f_lU, �*-Hlffi'Ai:f:rt::t:31 •-C 3 0 0�6 5 0
°
C-C'3 � 1 2 ffilrra'L !li!�t=r"Jt::U4 0 o� 5 5 0

°
Ct'4�

6 ffilrra'L c:-: -c··t;t 5 5 o 
0

C. 4 ffilrra'i0�:£/1f_l�fi-3 o 

([03(C)) 

( oo 7 7 l C:O)ffilr. *�1i&fvlH::B1,--c�Ferkt:r> 1J ::1>"

�7)�a8a11::(;:JJh ,t:::M�Jc¾ ( ;;t�:fjfilf71JtU-=- "/ 7 Jl----)

iJ'>. *l:P-C'JFTJJIPJt::lJ� L -C. lJIJ�O)l;fil 3 (A) O)I 

:fit·IDrot� ht:::r□1�0Ct:: l) ✓- ��tsf;J�t=tlff'fi ( 1/ "/ -y' 

1J ✓ -:f) � h.fi ◊ .:.tu± lJ Y(::J: 6:&:JJ;Jc*0)1/ '1/-;, 0 

y:7·t-/J!IH:::i@IE!i'".fi;ij[�t·&'>0, _:O)*s51!:. f&01-"l'.t• 

,1----IDroti'lI� 1 5 2 � 1 5 61±1ruicMfflft*O)f�OCiJ• 1 x 

1 0 1 7 atoms/crn3 11T ( -f,(f ;t L < !i 1 X 1 0 1 6 atoms/crn3 

J,::J.T) t�-fi o 

I ( 9) 0 0 0- 3 4 9 2 9 8 ( P 2 0 0 0- '<� 

( 0 0 7 8) £t:::�(::, jg!l!t,!Jjc*0)7 '1/ 7' 1) Yf'!f1 r

t � -:i t:::f;][� ( l;fil 3 ( A) 0I:fit·�ji(i!f'biJf;Jimx 1 3 9 � 

14 7;1;,mrot�ttt:::f;J�) Ur□1�Ji'.t;:M_W:ft*iJ"f-liit!rL

-c 5 >< 1 0 18 atoms/cm3 L-ll ( {-t;�t=r"Jt::i± 1 X 1 0 19 
� 

5 X 1 0 2 c atoms/crn3 ) iftJi:t·:t¥ttT 6 o 

( o o 7 9 ) {xi=, 3 � 1 o o % O)**�·@;'u·-Hlffi'Ag:i

-r·. 3 o 0�5 5 0
°
ct·1�6ffilrrlil <*�M!!f71Jt·t±3 s

O °C 2 ffilrrs'i ) O)�f_l � fii,,, i5't1Ji � **fl::-t 6 Iti

�fi-3 ◊ C: O)Iti!i�t=r"Jt::)@J:;@� ht:::?k*(:: J: rJ ���

Ji/0)-f y,:,·· 1) 1/?.';t'Y f �ifttlM-t 6Itit'&'> 6 o **{I::

O)f-lh;:7)-=J=.f'l t L --C , 7
° 
3 A.77J<*11:'.. ( 7

° 
3 A.7 (:: J: t) lID1

:i@�htul<*� 1+1� 16 ) �11'-:i -Cb Pl�' ◊ 

( 0 0 8 0) i511'111::Iti�ift;tt::: h��,im 1 5 1 ��ti{

a�t=�*'"t 6 ◊ _:O)ffilr, ffi Hie.*£ ( 7- t-�li�*

t') . 1/- Heil¾�. mttJii'd'.' c·iJ'>f*�,im 1 s 1 0�*

c ll't]ffilr(;:�*�tt-C L £h�V\J: -3 t;:}±;g:T 6,12:·�iJ"«>

6 o *�»&fvlJtUf:ltt�,im 1 5 1tL--C�11::>lJ::11/��

I+!� l( i, ,.fi <l)-C•', 7 "/ �ii}ii"Zt 7 '1/11::7 ::,,---1::.=. r; Lii}i(£

t �ilt-k Lt::::r.. "/ +-v- 1/ t-� 1+1� ·1. r; :i: "/ 1, :r.. '1/ + ::,,?··

$(;: J: IJ '.§:£(;:�*T 6 c: c i".J"-C" � 6 ◊ �t:3, �*7'.J"'.@:

£�f:ltt�� t L -C • i'i}iW ��11i L -C IDJilt-t 0 M11::> 1J ::1

y,im� 1+11 I 6-: C b ::(,f�JJt·&'> 6 0 

( o o 8 1 l �t:3. ;;t�M!!fviJcUf*�� 1 5 1 ��JHtt::: 

::ffc:fl'�-c·•iti-ti11::Iti �fi�y -C �, .fi 7'.J'>, �����!,Ht�� 1::/;!c

�t•iMlfl:'..Iti�il'-:i -C i:,J:;li, ' ◊ ,fO)t.i,15-. 7- t-��

1 2 1 � 1 2 4 , �H i!li2.j£ 1 1 £ t::: !iffi 1 i!lic� 1 2 O)�

oot=�11:::rw;1;,:iurot�:tt�11J: -3 i::�Yl!}]l!-Hlfflmi:f:r<l'J�*

�Ji'.�l:i::h�� L-C t:3 < -: t iJ'tlt £ L � ' ◊ !3. f,M·\Jt::t;tM

*i!!!Ji'.� 1 PP mL-:J.T. tit£ L-< !i o. 1 PP rnW.T c

T 6 o -:o)J: -3 t::-t:hJ:f<J:<l)f*�� 1 5 1 0)�*Ili�

'gf�i'" 6 c: t iic•� 6 ◊ 

( 0 0 8 2 l 1-i�� 1 5 1 � �* Lt::: h, 7 fl----S.-=-ry L

£ t:::!±7 fl----S.-=-r'.7 L � ±Jilt:h'-. c T 6 � ( t'JT, 7 fv S.-=

ry L*�� t � , -3 ) � ID rot L. m 1 i!lic� J: rJ i gtJi:1¥0)

f,H;1,ffi2i!licj£ 1 3. 1 4 �IDJilt-t 6 o *�M!!f§IJ-c·t;t, 7

Jl----S. .=.-r;L*�,imt L -C 2wt%0):.--' 1) ::11/�*::(,f Lt:::7

,1----s..=.r;1,.,im�1+111. m2i!li2.� 1 3t±J...1±1::hti-%i!lic¾tt

�c 6ffi 1 i!licj£ 1 1 O)_l_(;:'JUJilt L-. ffi 2 i!lic� 1 4 U7- t,

i!lic*£t � 6 m 1 i!lic.*£ 1 2 O)J:J=IDrot-t .fi 0 �B. m 2 i!lic

j£ 1 3. 1 4 !iffi 1 i!lic.*£ l 1 • 1 2 <l)�tiJ: tJ b o � 2

µ rnpgffltlt::IDrot-t 6-: t iJi� t Li,. o ( Gill 3 ( D ) )

( 0 0 8 3) ,xi::. 5 0 0 nm� 1. 5 µm)!j:O)ffi 1 Ji 

rs'i*1!if¾� 1 5 7 �IDJilt-t 6 ◊ �M!!f71JtUffi 1 Jiilfflj@if¾ 

� 1 5 7 t L -C 1 ,tlm}¥0)�11::> lJ ::11/��7'7 ;:(?C 

VDa,;(;:J: 0IDJilt-t 6 0 m�, �11::> 1) ::11/�cM11::> 
1J ::1 ::,,-,,imt O)ffl:Ji/�� cfi*��tsj@if¾��if:llh--Ei';bit 

l ffl:fiffl� t L l b Pl� l O £ t:::' ffi 1 Jiilfflj@if¾� 1 5 7

tL-C. *lJ1S.f. 7?lJ�. *lJ7S.f, *01S.

f 7 S. f, BC B ( ./'(_1/;l'>? off 1/) �O)i'f.ffll-wiff�

�� ffii, •6 c: t 'l nfl'itt·&'> 6 ◊ 

IPR2020-01546 
Apple EX1002 Page 576


