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EXHIBIT I

Patent Owner’s Response and Notice of Supplemental

Evidence in Response to Petitioner’s Objections to Patent

Owner’s Evidence Dated October 30, 2019
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dQXeTVSVTdQXTP[TaOVWYWYMQ]Q̂dfTR_WQWQR\[\[MVZ?g[OYRVRQTdSQPRQT]XhXT[QXNe[]]QgOQeSVV]_gVYPiVOYV\VZSQTdQXjc[OYkl[MZ[i[ZXP]

WQWQRSQTONVOO[M̂NPMZ?QiVTkmdVPTNQSRPOOTVNNRPMXSPWOXT[M̂VhWV]]VMWV_gVPTVWQMfZVMO[M\T[M̂[M̂ dQXIMNOPMOEQRSQTOb

FF[[MMZZPPLLOQOQOQOQTTVVJJVVPPTT

LLVVPPTTWYWYWYWYLPMnQNV_E=

ccQQQQZNZNZNZNFFXXTTMM[[OOXXTTVV

kopq@Pd]QTEQXTO

@XT]QWrWr_E=olsqt

uu[[TTVVWOWOWOWO[[QQMMNN

vvPPOOOOTTVVNNNNuu[[TTVVWOWOWOWOLLPPWTWTWTWTPPRRVVMMOOQQ

loqtL>PMZ?̀PTruT

LPWTWTPRVMOQ_LPWTWTPRVMOQEQXMOdolqtt

uu[[TTVVWOWOWOWO[[QQMMNN

LL]]VVVVeeEEYYQQ[[WVWVWVWVvvPPOOOOTTVVNNNNEEVVMMOOVVTTNN

pkpwAQgV=iVMXV

LPWTWTPRVMOQ_E=olqtl

uu[[TTVVWOWOWOWO[[QQMMNN

LL]]VVVVeeEEYYQQ[[WVWVWVWVvvPPOOOOTTVVNNNNEEVVMMOOVVTTNN

qmqlKTVVM\PWrM

E[OTXNAV[̂YON_E=olxpm

uu[[ [[
yz{|}z~z|�����|�������|�����

�

�VWQWQRVPMIMNOPMOEQRSQTOHVOP[]VT

�

�

EYQQNVGQXTF[TREQRSQTOJXR\V\VT\V\VZ�Z�

FF[[TTRREEQQRRSSQQTTOO��tt

FF[[TTRREEQQRRSSQQTTOO��kk

FF[[TTRR/������

EYQQNVdQXT̀]XNYEQRSQTOJXR\V\VT\V\VZ�Z�

]̀XNYEQRSQTOLx

]̀XNYEQRSQTOLw

]̀XNYEQRSQTOLq

]̀XNYEQRSQTOLo

`̀]]XXNNYY/������
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LLVVPPTTWYWYWYWYRVZSZSQTZ_Z_CH

nnVVMMiiVVTTooPPOOOOTTVVNNNNkkppll
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FF[[TTRREEQQRRSSQQTTOO��kk

FF[[TTRR/������
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EYQQNVD]OTPà]XNYEQRSQTOJXR\V\VT\V\VZ�Z�

DD]]OOTTPPà̀]]XXNNYYEEQQRRSSQQTTOO��ll
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EYQQNVD]OTPà]XNYEQRSQTOJXR\V\VT\V\VZ�Z�
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dQXeTVSVTdQXTP[TaOVWYWYMQ]Q̂dfTR_WQWQR\[\[MVZ?g[OYRVRQTdSQPRQT]XhXT[QXNe[]]QgOQeSVV]_gVYPiVOYV\VZSQTdQXjc[OYkl[MZ[i[ZXP]

WQWQRSQTONVOO[M̂NPMZ?QiVTkmdVPTNQSRPOOTVNNRPMXSPWOXT[M̂VhWV]]VMWV_gVPTVWQMfZVMO[M\T[M̂[M̂ dQXIMNOPMOEQRSQTOb

FF[[MMZZPPLLOQOQOQOQTTVVJJVVPPTT

LLVVPPTTWYWYWYWYKP[MNVi[]]V_@n

LL]VVVVeeEEVVMMOOTTPP]

opomc?EPRe\V\V]]HZ?qorr

H[WYWYPTZNZNQM_@nslmtm

uu[[TTVVWOWOWOWO[[QQMMNN

vvPPOOOOTTVVNNNNuu[[NNWQWQWQWQXXMMOOVVTT

tmpJvQQTV=iV

vCCHB_Cwspoxm

uu[[TTVVWOWOWOWO[[QQMMNN

@@YYVVvvPPOOOOTTVVNNNǸ̀]PPWVWVWVWV
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DD]]OOTTPPà̀]]XXNNYYEEQQRRSSQQTTOO��pp
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bcddefghijdkflmkenfofpqrstsufvwxyfofsz{vw|}owwywwfofz~�dff��



��������� ���	
�
�
���
�
���
��

������


�

������������
��
������
��������	����
���� ���

�� !�� !"�!#$%&'%(!#$%&'%(!#)#'��*#"# !%(+

,-./012356272,0890:3,32;<.
==>>>>==@@@@AABB@@CCDDEEAACCFFGGCCDDHHFFIJJKKBBHHLL

IMNOPMOEQRSQTOQSSVTNWQWQMNXRVTNOYTVVZ[Z[SSVTVMO\V\VZ?NVT[VN[MW]XZ[Z[M̂F[TREQRSQTO_̀]XNYEQRSQTO_PMZD]OTPà]XNYEQRSQTObcYVOYVT
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DD]]OOTTPPà̀]]XXNNYYEEQQRRSSQQTTOO��nn
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rumq>PoVH[ẐẐVgPdHZbZb

EQ]XR\[\[P_tCvlqmq

ss[[TTVVWOWOWOWO[[QQMMNN

ttPPOOOOTTVVNNNN@@VVWYWYWYWY

kmnLEQXMOdEVMOVTcPd

LOb>QX[N_tCvnrqw

ss[[TTVVWOWOWOWO[[QQMMNN

ssVVMMiiVVTTttPPOOOOTTVVNNNN

rplmLbLYVT[ZPM

@X]NP_Cxpkrrq

ss[[TTVVWOWOWOWO[[QQMMNN
yz{|}z~z|�����|�������|�����

�

�VWQWQRVPMIMNOPMOEQRSQTOHVOP[]VT

�

�

EYQQNVGQXTF[TREQRSQTOJXR\V\VT\V\VZ�Z�

FF[[TTRREEQQRRSSQQTTOO��qq

FF[[TTRREEQQRRSSQQTTOO��kk

FF[[TTRR/������

EYQQNVdQXT̀]XNYEQRSQTOJXR\V\VT\V\VZ�Z�

]̀XNYEQRSQTOLv

]̀XNYEQRSQTOLp

]̀XNYEQRSQTOLu

]̀XNYEQRSQTOLw

`̀]]XXNNYY/������
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DD]]OOTTPPà̀]]XXNNYYEEQQRRSSQQTTOO��ww
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EYQQNVD]OTPà]XNYEQRSQTOJXR\V\VT\V\VZ�Z�
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EYQQNVD]OTPà]XNYEQRSQTOJXR\V\VT\V\VZ�Z�

DD]]OOTTPPà̀]]XXNNYYEEQQRRSSQQTTOO��ll
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DD]]OOTTPPà̀]]XXNNYYEEQQRRSSQQTTOO��qq
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DD]OOTTPPà̀]XXNNYY/������

=\QXO?DNEQMOPOPWO�VWQRVPHVOPOP[]VT
ccPPTTTTPPMMOdOdOdOdFF==��NN==NNNNVVRR\\]]dd@@TTQQXX\\]]VVNNYYQQQQO[MO[M̂

c[c[OY[M

qmmR[

������� ��������� 

¡(%¢ +#�£&¡+(#¡+* '¤+¥¦§+"* %̈¢+(#¡" + ¡+**��©#"$$+  %(�+ ¢§¢§ª#¢+«(+#¡+!+(

¬­®®̄°±²³́ ®µ°¶·µ̄°̧¹°º»¼½¾½¿°ÀÁÂÃ°¹°½ÄÅÀÁÆÇ¹ÁÁÃÁÁ°¹°ÄÈÉ®°°ÃÊ



��������� ���	
�
�
���
�
���
��

������


�

������������
��
������
��������	����
���� ���

�� !"$%&'(%&)*)(%"
++ )),$-.++(//))-. 0'(1. )23*45678%"*$%*'(!9( *:;//<)23*"<�"� ,�&

=>??@AB CDEFH=B@AI

JKLMNOPQRSJOKPJOTN UVOWXYOZT [LMOKPJZNON JOTT\Q]PẐ ÔNNLK\ON MYMY_PMÒKOPJOaOK
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DD]OOTTPPà̀]XXNNYY/������

=\QXO?DNEQMOPOPWO�VWQRVPHVOPOP[]VT
ccPPTTTTPPMMOdOdOdOdFF==��NN==NNNNVVRR\\]]dd@@TTQQXX\\]]VVNNYYQQQQO[MO[M̂

c[c[OY[M

ommR[

������� ��������� 

¡(%¢ +#�£&¡+(#¡+* '¤+¥¦§+"* %̈¢+(#¡" + ¡+**��©#"$$+  %(�+ ¢§¢§ª#¢+«(+#¡+!+(

¬­®®̄°±²³́ ®µ°¶·µ̄°̧¹°º»¼½¾½¿°ÀÁÂÃ°¹°½ÄÅÀÁÆÇ¹ÁÁÃÁÁ°¹°ÄÈÉ®°°ÃÂ



��������� ���	
�
�
���
�
���
��

������


�

������������
��
������
��������	����
���� ���

�� !"$%&'(%&)*)(%"
++ )),$-.++(//))-. 0'(1. )23*45678%"*$%*'(!9( *:;//<)23*"<�"� ,�&

=>??@AB CDEFH=B@AI

JKLMNOPQRSJOKPJOTN UVOWXYOZT [LMOKPJZNON JOTT\Q]PẐ ÔNNLK\ON MYMY_PMÒKOPJOaOK
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EYQQNVD]OTPà]XNYEQRSQTOJXR\V\VT\V\VZ�Z�
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DD]]OOTTPPà̀]]XXNNYYEEQQRRSSQQTTOO��tt
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DD]]OOTTPPà̀]]XXNNYYEEQQRRSSQQTTOO��pp
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DD]]OOTTPPà̀]]XXNNYYEEQQRRSSQQTTOO��ww
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DD]]OOTTPPà̀]]XXNNYYEEQQRRSSQQTTOO��tt
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dQXeTVSVTdQXTP[TaOVWYWYMQ]Q̂dfTR_WQWQR\[\[MVZ?g[OYRVRQTdSQPRQT]XhXT[QXNe[]]QgOQeSVV]_gVYPiVOYV\VZSQTdQXjc[OYkl[MZ[i[ZXP]

WQWQRSQTONVOO[M̂NPMZ?QiVTkmdVPTNQSRPOOTVNNRPMXSPWOXT[M̂VhWV]]VMWV_gVPTVWQMfZVMO[M\T[M̂[M̂ dQXIMNOPMOEQRSQTOb

FF[[MMZZPPLLOQOQOQOQTTVVJJVVPPTT

LLVVPPTTWYWYWYWYnPXMP]QP_AI

opkAPMPqP[LOb

rPYX]X[_AIstpou

vv[[TTVVWOWOWOWO[[QQMMNN

LL]]XXRR\V\V\V\VTTggQQTT]]Z?Z?rrPPeeQQ]]VV[[

pmpnPMPgP[LOTVVO

rPeQ]V[_AIstpmp

vv[[TTVVWOWOWOWO[[QQMMNN

LL]]XXRR\V\V\V\VTTccQQTT]Z?Z?rrQQMMPP

poallsonP[PXLOTVVOrQ]QqQwXN[MVNǸPTq
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DD]]OOTTPPà̀]]XXNNYYEEQQRRSSQQTTOO����
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bcddefghijdkflmkenfofpqrstsufvwxyfofsz{vw|}owwywwfofz~�dffx�



��������� ���	
�
�
���
�
���
��

������


�

������������
��
������
��������	����
���� ���

�� !�� !"�!#$%&'%(!#$%&'%(!#)#'��*#"# !%(+

,-./012356272,0890:3,32;<.
==>>>>==@@@@AABB@@CCDDEEAACCFFGGCCDDHHFFIJJKKBBHHLL

IMNOPMOEQRSQTOQSSVTNWQWQMNXRVTNOYTVVZ[Z[SSVTVMO\V\VZ?NVT[VN[MW]XZ[Z[M̂F[TREQRSQTO_̀]XNYEQRSQTO_PMZD]OTPà]XNYEQRSQTObcYVOYVT
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DD]]OOTTPPà̀]]XXNNYYEEQQRRSSQQTTOO����
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DD]]OOTTPPà̀]]XXNNYYEEQQRRSSQQTTOO����
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EYQQNVD]OTPà]XNYEQRSQTOJXR\V\VT\V\VZ�Z�
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DD]]OOTTPPà̀]]XXNNYYEEQQRRSSQQTTOO����
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DD]]OOTTPPà̀]]XXNNYYEEQQRRSSQQTTOO~~��
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DD]]OOTTPPà̀]]XXNNYYEEQQRRSSQQTTOO~~��
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EYQQNVD]OTPà]XNYEQRSQTOJXR\V\VT\V\VZ�Z�
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bcddefghijdkflmkenfofpqrstsufvwxyfofsz{vw|}owwywwfofz~�dff|vy



��������� ���	
�
�
���
�
���
��

������


�

������������
��
������
��������	����
���� ���

�� !�� !"�!#$%&'%(!#$%&'%(!#)#'��*#"# !%(+

,-./012356272,0890:3,32;<.
==>>>>==@@@@AABB@@CCDDEEAACCFFGGCCDDHHFFIJJKKBBHHLL

IMNOPMOEQRSQTOQSSVTNWQWQMNXRVTNOYTVVZ[Z[SSVTVMO\V\VZ?NVT[VN[MW]XZ[Z[M̂F[TREQRSQTO_̀]XNYEQRSQTO_PMZD]OTPà]XNYEQRSQTObcYVOYVT
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DD]]OOTTPPà̀]]XXNNYYEEQQRRSSQQTTOO��ll

DD]]OOTTPPà̀]]XXNNYYEEQQRRSSQQTTOO����
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DD]]OOTTPPà̀]]XXNNYYEEQQRRSSQQTTOO����
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DD]]OOTTPPà̀]]XXNNYYEEQQRRSSQQTTOO����
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DD]]OOTTPPà̀]]XXNNYYEEQQRRSSQQTTOO����
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