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Display Position of Input Data (V-H)

&���8SU@Y�2T7TW�3GYG�!GUUOSM

(1,1) (2,1) (799,1) (800,1)

G = 8 G = 8 G = 8 G = 8

(�EBkX_�4�*�:bgf

G = 8

G = 8 G = 8 G = 8 G = 8

(1,600) (2,600) (799,600) (800,600)



D<�*+8*�;K('(LMB
C('��EebWhVg�HcXVBYBVTgBba

HE;9%�I%IA;HE;9%�C0B8;G E7=;

H/
�

EGD:09I�=GD0E� G;K %HH0;�:7I;

I<I
 A9:�EGD:09I )')'
'+
*'E'

DAS-RD-2019026-O

(/

4.2 Optical Specifications
.�AGH7K

��#UYOIG7�AGH7K�/��������������
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�#AKWAOKB
I[X gXfg bY bcgBVT_ fcXVBYBVTgBbaf f[T__ UX `XTfheXW Ba T WTeD ebb` �T`UBXag _h`BaTaVX £
(_hk TaW gX`cXeTgheX 4 ),±)b� jBg[ g[X XdhBc`Xag bY Ah`BaTaVX `XgXe flfgX` �=baBb
`XgXe flfgX` TaW IDE9DC 8B
,� TaW gXfg haBg f[T__ UX _bVTgXW Tg Ta TccebkB`TgX WBfgT
aVX ,'V` Yeb` g[X A9: fheYTVX Tg T iBXjBaZ TaZ_X bY u TaW s XdhT_ gb '°% LX eXYXe gb ur
4' �4u* � Tf g[X * byV_bVD WBeXVgBba �g[X zeBZ[ga�	 ur40' �4 u() � Tf g[X () DyV_bVD
WBeXVgBba �zhcjTeWa�	 ur4(/' �4 u0 � Tf g[X 0 DyV_bVD WBeXVgBba �z_XYga� TaW ur4).
'�4 u- � Tf g[X - DyV_bVD WBeXVgBba �zUbggb`a�% L[B_X fVTaaBaZ u TaW&be r	 g[X VXagXe
bY g[X `XTfheBaZ fcbg ba g[X :Bfc_Tl fheYTVX f[T__ fgTl YBkXW%
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<TYK
-:@ROSGSIK�RKGX@WKRKSY
I[X�gXfg�VbaWBgBba�Bf�Tg�%A;:4(''`7�TaW�`XTfheXW�ba�g[X�fheYTVX�bY�A9:�`bWh_X�Tg�),b%��
lI[X�WTgT�TeX�`XTfheXW�TYgXe�A;:f�TeX�_BZ[gXW�ba�Ybe�`beX�g[Ta�,�`BahgXf�TaW�A9B�WBfc_Tlf�TeX�Yh__l�
j[BgX%�I[X�UeBZ[gaXff�Bf�g[X�VXagXe�bY�g[X�A9:%�BXTfheX`Xag�XdhBc`Xag�9H)'''�be�fB`B_Te�XdhBc`Xagf
�<BX_W�bY�iBXj1(WXZ	:BfgTaVX1,'V`�
lBXTfheBaZ�fheebhaWBaZf1�:TeD�ebb`%
lBXTfheBaZ�gX`cXeTgheX1�IT4),b%
l7W]hfg�bcXeTgBaZ�ib_gTZX�gb�ZXg�bcgB`h`�VbageTfg�Tg�g[X�VXagXe�bY�g[X�WBfc_Tl%
lBXTfheXW�iT_hX�Tg�g[X�VXagXe�cbBag�bY�A9:�cTaX_�`hfg�UX�TYgXe�`beX�g[Ta�,�`BahgXf�j[B_X�UTVD_BZ[g�
gheaBaZ�ba%

<TYK�-BSOLTWROYD
lI[X�gXfg�VbaWBgBba�Bf�Tg�%A;:4/'`7�TaW�`XTfheXW�ba�g[X�fheYTVX�bY�A9:�`bWh_X�Tg�),b%�
lBXTfheX`Xag�XdhBc`Xag19H)'''�be�fB`B_Te�XdhBc`Xagf
lI[X�_h`BaTaVX�haBYbe`Bgl�Bf�VT_Vh_TgXW�Ul�hfBaZ�Yb__bjBaZ�Ybe`h_T1�
lf8c�4�8c��BBa%��&�8c��BTk%�q(''����
l8c��BTk%��4�BTkB`h`�UeBZ[gaXff�Ba�0�`XTfheXW�fcbgf
l8c��BBa%��4�BBaB`h`�UeBZ[gaXff�Ba�0�`XTfheXW�fcbgf%

(0
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<TYK�&1ANK�0KLOSOYOTS�TL�COKBOSM�0SM7K
GXYXe�gb�g[X�ZeTc[�UX_bj�`TeDXW�Ul�u�TaW�w%

<TYK
1ANK0KLOSOYOTSTL2TSYWGXY%GYOT �IXfg�A9B�hfBaZ�9H)'''�be�fB`B_Te�XdhBc`Xagf�1

Ah`BaTaVX�L[Xa�A9:�Bf�Tg�zL[BgXa�fgTgX
9bageTfg�GTgBb�9G�4

Ah`BaTaVX�L[Xa�A9:�Bf�Tg�z8_TVDa�fgTgX

�9bageTfg�GTgBb�Bf�`XTfheXW�Ba�bcgB`h`�Vb``ba�X_XVgebWX�ib_gTZX�

<TYK(13KLOSOYOTSTL%KXUTSXK�YORK��IXfg�A9:�hfBaZ�:BH,'(�be�fB`B_Te�XdhBc`Xagf�1
I[X�bhgchg�fBZa�T_fb�c[bgb�WXgXVgbe�TeX�`XTfheXW�j[Xa�g[X�Bachg�fBZa�T_fb�TeX�V[TaZXW�Yeb`�zU_TVD
a�gb�zj[BgXa�Kb_gTZX�YT__BaZ�gB`X�TaW�Yeb`�zj[BgXa�gb�zU_TVDa��Kb_gTZX�eBfBaZ�gB`X�	�eXfcXVgBiX_l�%
I[X�eXfcbafX�gB`X�Bf��WXYBaXW��Tf�g[X�gB`X�BagXeiT_�UXgjXXa�g[X�('��TaW�0'��bY�T`c_BghWXf�%�GXYXe�gb�YB
ZheXf�UX_bj%

GXfcbafX�gB`X�bY�ZeTl�gb�ZeTl1
BXTfheX`Xag�XdhBc`Xag1�:BH,'(�be�fB`B_Te�XdhBc`Xagf%
IXfg�`Xg[bW1�jX�WXYBaX�/�ZeTlf�A'
A.	g[X�ZeTlf�bY�A'
A.�jXeX�WXYBaXW�Tf1'	*-	.*	�('0	�(+-	�(/)	�)(0	�),
,%�I[XbhgchgfBZaT_fbYc[bgbWXgXVgbeTeX`XTfheXWj[Xag[XBachgfBZaT_fTeXV[TaZXW�Yeb`�zAka�gb�zAla
	�k	�l4�P'	�.Q%�I[X�eXfcbafX�gB`X�Bf�WXYBaXW�Tf�g[X�gB`X�BagXeiT_�UXgjXXa�g[X�('��TaW�0'��bY�T`c_BghWXf%�
I[X�eXfh_g�bY�g[X�gXfg�VTa�UX�abgXW�Tf�UX_bj1

L0 L1 L2 L3 L4 L5 L6 L7
L0
L1
L2
L3
L4
L5
L6
L7
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<TYK�)-�2T7TW�2TTW0OSGYKX�TL�284�
�&

I[X�gXfg�VbaWBgBba�Bf�Tg�%A;:4(''`7�TaW�`XTfheXW�ba�g[X�fheYTVX�bY�A9:�`bWh_X�Tg�),b%�
BXTfheX`Xag�XdhBc`Xag19H)'''�be�fB`B_Te�XdhBc`Xagf
I[X�9b_be�9bbeWBaTgX��9%;�(0*(��Bf�g[X�`XTfheX`Xag�bY�g[X�VXagXe�bY�g[X�WBfc_Tl�f[bja�Ba�UX_bj�YBZheX%

<TYK�*-�3KLOSOYOTS�TL�2T7TW�TL�284�2TTW0OSGYK�GS0�<A&2�%GYOT��

<TYK��-�>T7GWOEGYOTS�3OWKIYOTS�3KLOSOYOTS
lKBXjBaZ�WBeXVgBba�Bf�abe`T_�hfXe�iBXjBaZ�WBeXVgBba�j[BV[�Bf�iXegBVT_�gb�g[X�WBfc_Tl�fheYTVX
lI[X�cb_TeBmXe�j[BV[�Bf�V_bfXe�gb�iBXjXe�Bf�WXYBaXW�Tf�<ebag�Eb_TeBmXe�
lI[X�cb_TeBmXe�j[BV[�Bf�ba�g[X�eXTe�fBWX�bY�iBXjXe�Bf�WXYBaXW�Tf�GXTe�Eb_TeBmXe
lI[X�M�TkBf�Bf�WXYBaXW�Tf�cTeT__X_�_BaX�gb�gbc� �Ubggb`��fBWX_BaXf�bY�g[X�7VgBiX�7eXT
lEW< j[BV[�Bf�`TeDXW�Ba�U_hX�Teebj�Bf�cb_TeBmTgBba�WXZeXX�bY�<ebag�cb_TeBmXe
lEW8 j[BV[�Bf�`TeDXW�Ba�eXW�Teebj�Bf�cb_TeBmTgBba�WXZeXX�bY�8TVD�cb_TeBmXe
lI[X�cb_TeBmTgBba�WXZeXX�cTeT`XgXe�`hfg�UX�BaWBVTgXW�Ba�eTaZX�bY�'WXZ�gb�(/'WXZ�TVVbeWBaZ�gb�TUbi
X�WXYBaBgBba
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<TYK��1 3KLOSOYOTS�TL�MWGD�OSAKWXOTS�GSM7K
lGXYXe�gb�g[X�ZeTc[�bY�abgX�0%
l0fBaZ�_h`BaTaVX�gXfg�`Xg[bW%
lIXfg�cTggXea��1�()/�ZeTl�
l%Y�g[X�iBXjBaZ�WBeXVgBba�Bf�()�byV_bVD�	g[Xa�gXfg�g[X�_h`BaTaVX�j[B_X�u4
-'o	u4
,'o	�u4
+'o	�u4
*'o	�
u4
)'o	�u4
('o	�u4'o	�u4('o	�u4)'o	�u4*'o	�u4+'o	�u4
,'o	�u4-'o%�I[X�_h`BaTaVX�gXfg�Tf�YBZheX�UX_bj1

0

50

100

150

200

-100 -50 0 50 100

-60

-50

-40

-30

-20

-10

0

10



D<�*+8*�;K('(LMB
C('��EebWhVg�HcXVBYBVTgBba

HE;9%�I%IA;HE;9%�C0B8;G E7=;

H/
�

EGD:09I�=GD0E� G;K %HH0;�:7I;

I<I
 A9:�EGD:09I )')'
'+
*'E'

DAS-RD-2019026-O

)*

I[X�GX_BTUB_Bgl�gXfg�BgX`f�TaW�Bgf�VbaWBgBbaf�TeX�f[bja�Ba�UX_bj%

.AGH7K�
���%K7OGHO7OYD�AKXY�>GWGRKYKWX�/

(�	�%4:801:8AF�A4&A

<T AKXY�8YKRX 2TS0OYOTSX

( >BZ[�gX`cXeTgheX� �[BZ[�[h`BWBgl
�fgbeTZX�gXfg�

-'bj0'�G>j)+'[e

) >BZ[�gX`cXeTgheX�fgbeTZX�gXfg .'bj)+'[e

* Abj�gX`cXeTgheX�fgbeTZX�gXfg 
*'bj)+'[e

+ >BZ[�gX`cXeTgheX� �[BZ[�[h`BWBgl
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-'bj0'�G>j)+'[e

, Abj�gX`cXeTgheX�bcXeTgBba�gXfg 
)'bj)+'[e

- >BZ[�gX`cXeTgheX�bcXeTgBba�gXfg .'bj)+'[e

. I[Xe`T_�H[bVD�IXfg 
+'bn/,bj([e&VlV_Xj(''VlV_X

/ E9I ()(bj(''�G>j)Tg`j()[e
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TVgi
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� ETVDTZX�FhTagBgl�Ba�baX�8bk1�+'cVf

>GIPOSM�UWTIK0@WK-
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��	�7GS07OSM���2G@YOTSX
E_XTfX�cTl�TggXagBba�gb�g[X�Yb__bjBaZf�j[Xa�lbh�hfX�g[Bf�I<I�A9:� BbWh_X%

��
��!T@SYOSM�>WKIG@YOTSX
• 0fX�YBaZXe
fgT__f�jBg[�fbYg�Z_biXf�Ba�beWXe�gb�DXXc�WBfc_Tl�V_XTa�WheBaZ�g[X�BaVb`BaZ��
BafcXVgBba�TaW�TffX`U_l�cebVXff%

• Nbh�`hfg�`bhag�T�`bWh_X�hfBaZ�fcXVBYBXW�`bhagBaZ�[b_Xf��:XgTB_f�eXYXe�gb�g[X�
WeTjBaZf�%

• Nbh�f[bh_W�VbafBWXe�g[X�`bhagBaZ�fgehVgheX�fb�g[Tg�haXiXa�YbeVX��Xk%�IjBfgXW�fgeXff	�
9baVXageTgXW�fgeXff�Bf�abg�Tcc_BXW�gb�g[X�`bWh_X% 7aW�g[X�VTfX�ba�j[BV[�T�`bWh_X�Bf�
`bhagXW�f[bh_W�[TiX�fhYYBVBXag�fgeXaZg[ fb�g[Tg�XkgXeaT_�YbeVX�Bf�abg�geTaf`BggXW��
WBeXVg_l�gb�g[X�`bWh_X%

• :b�abg�Tcc_l�`XV[TaBVT_�fgeXff�be�fgTgBV�ceXffheX�ba�`bWh_X2��7Uabe`T_�WBfc_Tl�
VThfX�Ul�ceXffBaZ��fb`X�cTegf�bY� `bWh_X��WheBaZ�TffX`U_l�cebVXff�	�Wb�abg�UX_baZ�
gb�cebWhVg�YTB_heX	�g[X�ceXff�f[bh_W�UX��TZeXXW�Ul�gjb�fBWXf%

• :XgXe`BaX�g[X�bcgB`h`�`bhagBaZ�TaZ_X	�eXYXe�gb�g[X�iBXjBaZ�TaZ_X�eTaZX�Ba�g[X��
fcXVBYBVTgBba�Ybe�XTV[�`bWX_%

• :b�abg�Tcc_l�`XV[TaBVT_�fgeXff�be�fgTgBV�ceXffheX�ba�`bWh_X�	�TaW�TibBW�B`cTVg	���
iBUeTgBba�TaW�YT__BaZ%

• 7VXgBV�TVBW�glcX�TaW�V[_beBaX�glcX�`TgXeBT_f�Ybe�g[X�VbiXe�VTfX�TeX�abg�WXfBeTU_X�
UXVThfX� g[X�Ybe`Xe�ZXaXeTgXf�VbeebfBiX�ZTf�bY�TggTVDBaZ�g[X�cb_TeBmXe�Tg�[BZ[�
gX`cXeTgheX�TaW�g[X�_TggXe�VThfXf�VBeVhBg�UeXTD�Ul�X_XVgeb
V[X`BVT_�eXTVgBba%

• EebgXVgBba�YB_`�Ybe�cb_TeBmXe�ba�g[X�`bWh_X�f[bh_W�UX�f_bj_l�cXX_XW�bYY�UXYbeX�
WBfc_Tl%

• 8X�VTeXYh_�gb�ceXiXag�jTgXe� �V[X`BVT_f�VbagTVg��g[X�`bWh_X��fheYTVX%�
• Nbh�f[bh_W�TWbcg�eTWBTgBba�fgehVgheX�gb�fTgBfYl�g[X�gX`cXeTgheX�fcXVBYBVTgBba%�
• :b�abg�gbhV[	�chf[�be�ehU�g[X�XkcbfXW�cb_TeBmXef�jBg[�Z_Tff	�gjXXmXef�be�Talg[BaZ�
[TeWXe�g[Ta�>8�cXaVB_�_XTW% 7aW�c_XTfX�Wb�abg�ehU�jBg[�Whfg�V_bg[Xf�jBg[�V[X`BVT_�
geXTg`Xag%
:b�abg�gbhV[�g[X�fheYTVX�bY�cb_TeBmXe�Ybe�UTeX�[TaW�be�ZeXTfl�V_bg[%�Hb`X�Vbf`XgBVf�
TeX�WXgeB`XagT_�gb�g[X�cb_TeBmXe%�
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• L[Xa�g[X�fheYTVX�UXVb`Xf�Whfgl	�c_XTfX�jBcX�ZXag_l�jBg[�TUfbeUXag�Vbggba�be�bg[Xe�
fbYg�`TgXeBT_f�_BDX�V[T`bBf�fbTDf�jBg[�cXgeb_Xh`�UXamBaX% Cbe`T_
[XkTaX�� �T_Vb[b_��
Bf�eXVb``XaWXW�Ybe�V_XTaBaZ�g[X�TW[XfBiXf�hfXW�gb�TggTV[�Yebag�&�eXTe�cb_TeBmXef% :b�
abg�hfX�TVXgbaX	�gb_hXaX�	�UXVThfX�g[Xl�VThfX�V[X`BVT_�WT`TZX�gb�g[X�cb_TeBmXe%

• LBcX�bYY�fT_BiT�be�jTgXe�Webcf�Tf�fbba�Tf�cbffBU_X% I[XBe�_baZ�gB`X�VbagTVg�jBg[�
cb_TeBmXe�VThfXf�WXYbe`TgBbaf�TaW�Vb_be�YTWBaZ%

• I[Bf�`bWh_X�[Tf�Bgf�VBeVhBgel�E98yf�ba�g[X�eXTe�fBWX�TaW�:eBiXe�%9	�f[bh_W�UX�[TaW_XW�
VTeXYh__l�Ba�beWXe�abg�gb�UX�fgeXffXW%

• 7ibBW�B`cbfX�fgeXff�ba�E98�TaW�:eBiXe�%9��WheBaZ�TffX`U_l�cebVXff�	:b�abg�WeTjBaZ	�
UXaWBaZ	�9D<�cTVDTZX� �jBeX%

• :b�abg�WBfTffX`U_X�g[X�`bWh_X%

����#UKWGYOSM�>WKIG@YOTSX

• :b�abg�VbaaXVgbe�be�WBfVbaaXVg�g[X�VTU_X�gb&Yeb`�g[X�BbWh_X�Tg�g[X�zEbjXe�Daa
9baWBgBba%

• L[Xa�g[X�`bWh_X�Bf�bcXeTgBaZ	�Wb�abg�_bfX�9A@	�;C78�fBZaT_f%�%Y�Tal�baX�bY g[XfX�
fBZaT_f�Bf�_bfg	�g[X�`bWh_X� jbh_W�UX�WT`TZXW%

• DUXl�g[X�fhcc_l�ib_gTZX�fXdhXaVX%�%Y�jebaZ�fXdhXaVX�Bf�Tcc_BXW	�g[X�`bWh_X jbh_W�
UX�WT`TZXW%

• :b�abg�T__bj�gb�TW]hfg�g[X�TW]hfgTU_X�eXfBfgTaVX�be�fjBgV[%
• I[X�X_XVgebV[X`BVT_�eXTVgBba�VThfXW�Ul�:9�ib_gTZX�jB__�_XTW�gb�A9:�`bWh_X�
WXZeTWTgBba	�fb�:9��WeBiX�f[bh_W�UX�TibBWXW%

• I[X�A9:�`bWh_Xf�hfX�9
BDH�AH%�WeBiXef	�fb�Vhfgb`Xef�TeX�eXVb``XaWXW�g[Tg�Tal�
hahfXW�Bachg��gXe`BaT_�jbh_W�UX�VbaaXVgXW�gb�KWW be�Kff	�Wb�abg�Bachg�Tal�fBZaT_f�
UXYbeX�cbjXe�Bf�ghea�ba	�TaW�ZebhaW�lbh�UbWl	�jbeD&TffX`U_l�TeXT	�TffX`U_l�
XdhBc`Xag��gb�cebgXVg�TZTBafg�fgTgBV�X_XVgeBVBgl%

• :b�abg�XkVXXW�g[X�TUfb_hgX�`TkB`h`�eTgBaZ�iT_hX%��fhcc_l�ib_gTZX�iTeBTgBba	�Bachg�
ib_gTZX�iTeBTgBba	�iTeBTgBba�Ba�cTeg�VbagXagf�TaW�XaiBeba`XagT_�gX`cXeTgheX	�TaW�fb�
ba��Dg[XejBfX�g[X�BbWh_X�`Tl�UX�WT`TZXW%

• BbWh_X�[Tf�[BZ[�YeXdhXaVl�VBeVhBgf%�HhYYBVBXag�fhcceXffBba�gb�g[X�X_XVgeb`TZaXgBV�
BagXeYXeXaVX�f[T__�UX�WbaX�Ul�flfgX`�`TahYTVgheXef%�=ebhaWBaZ�TaW�f[BX_WBaZ�
`Xg[bWf�`Tl�UX�B`cbegTag�gb�`BaB`BmXW�g[X�BagXeYXeXaVX%
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��
�>WKIG@YOTSX�LTW�&YWTSM�:OMNY�4CUTX@WK

• :b�abg�_XTiX�g[X�`bWh_X�bcXeTgBba�be�fgbeTZX�Ba�HgebaZ�_BZ[g�% HgebaZ�_BZ[g�
XkcbfheX�VThfXf�WXZeTWTgBba�bY�cb_TeBmXe�TaW�Vb_be�YB_gXe%

• I[X�VTU_Xf�f[bh_W�UX�Tf�f[beg�Tf�cbffBU_X�UXgjXXa�HlfgX`�8bTeW�TaW�E98�BagXeYTVX%
• 9baaXVgbef�TeX�ceXVBfBba�WXiBVXf�gb�geTaf`Bg�X_XVgeBVT_�fBZaT_f	�TaW�bcXeTgbef�f[bh_W�
c_hZ�Ba�cTeT__X_%

• 8X�VTeXYh_�Ybe�VbaWXafTgBba�Tg�fhWWXa�gX`cXeTgheX�V[TaZX%�9baWXafTgBba�`TDXf�
WT`TZX�gb�cb_TeBmXe�be�X_XVgeBVT_�VbagTVgXW�cTegf%�7aW�TYgXe�YTWBaZ�VbaWXafTgBba	�
f`XTe�be�fcbg�jB__�bVVhe%

��&�47KIYWTXYGYOI�3OXINGWMK�>WKIG@YOTSX

• 7ibBW�g[X�hfX�jbeD�V_bg[BaZ�`TWX�bY�flag[XgBV�YBUXef%�LX�eXVb``XaW�Vbggba�
V_bg[BaZ�be�bg[Xe�VbaWhVgBiBgl
geXTgXW�YBUXef%

• HBaVX�T�`bWh_X�Bf�Vb`cbfXW�bY�X_XVgebaBV�VBeVhBgf	�Bg�Bf�abg�fgebaZ�gb�X_XVgebfgTgBV�
WBfV[TeZX%�BTDX�VXegTBa�g[Tg�geXTg`Xag�cXefbaf�TeX�VbaaXVgXW�gb�ZebhaW�g[ebhZ[�
jeBfg�UTaW�XgV%

• :b�abg�V_bfX�gb�fgTgBV�X_XVgeBVBgl�gb�TibBW�cebWhVg�WT`TZX%
• :b�abg�gbhV[�BagXeYTVX�cBa�WBeXVg_l%
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7%�7g`bfc[XeX�GXdhBeX`Xag

8%�ETVDTZX�GXdhBeX`Xag
• I[X�cebWhVg�f[bh_W�UX�c_TVXW�Ba�T�fXT_XW�cb_lg[XaX�UTZ%
• EebWhVg�H[bh_W�UX�c_TVXW�ba�g[X�cT__Xg	�L[BV[�Bf�TjTl�Yeb`�g[X�Y_bbe	�8X�VThgBbaf�abg�
gb�cB_X�g[X�cebWhVg�hc%

• I[X�cb_TeBmXe�fheYTVX�f[bh_W�abg�Vb`X�Ba�VbagTVg�jBg[�Tal�bg[Xe�bU]XVg%�%g�Bf�
eXVb``XaWXW�g[Tg�g[Xl�UX�fgbeXW�Ba�g[X�VbagTBaXe�Ba�j[BV[�g[Xl�jXeX�f[BccXW%

• 7f g[X�beBZBaT_�cebgXVgBiX�YB_`	�Wb�abg�hfX�g[X�TW[XfBiX�cebgXVgBiX�YB_`�gb�TibBW�
V[TaZX�bY�Eb_�Vb_be�TaW�V[TeTVgXeBfgBV%

��(�>WKIG@YOTSX�LTW�&YTWGMK

8A4! B<8A !8< !0E

HgbeTZX�
IX`cXeTgheX �b� , +'

HgbeTZX�>h`BWBgl ��e>� +' .,

HgbeTZX ABYX -�`bag[f

HgbeTZX 9baWBgBba

• I[X fgbeTZX ebb` f[bh_W UX XdhBccXW jBg[ T WTeD TaW
ZbbW iXagB_TgBba YTVB_Bgl%

• EeXiXag cebWhVgf Yeb` UXBaZ XkcbfXW gb g[X WBeXVg fha_BZ[g	
`bBfgheX TaW jTgXe%

• I[X�cebWhVg�aXXW�gb�DXXc�TjTl�Yeb`�beZTaBV�fb_iXag�TaW��
VbeebfBiX�ZTf%

• 8X VTeXYh_ Ybe VbaWXafTgBba Tg fhWWXa gX`cXeTgheX V[TaZX%
• HgbeTZX VbaWBgBba�Bf�ZhTeTagXXW�haWXe�cTVDBaZ�VbaWBgBbaf%

��)�>WKIG@YOTSX�LTW�UWTYKIYOTS�LO7R
• GX`biX�g[X�cebgXVgBiX�YB_`�f_bj_l	�DXXcBaZ�g[X�eX`biBaZ�WBeXVgBba�TccebkB`TgX�*'

WXZeXX�abg�iXegBVT_�Yeb`�cTaX_�fheYTVX	�%Y�cbffBU_X	�haWXe�;H:�Vbageb_�WXiBVX�_BDX�Bba�
U_bjXe	�TaW�g[X�[h`BWBgl�bY�jbeDBaZ�ebb`�f[bh_W�UX�DXcg�biXe�,'�G>�gb�eXWhVX�g[X��
eBfD�bY�fgTgBV�V[TeZX%

• EXbc_X�j[b�cXX_XW�bYY�g[X�cebgXVgBba�YB_`�f[bh_W�jXTe�TagB
fgTgBV�fgeTc��TaW�
ZebhaWXW�jX__%�����������



D<�*+8*�;K('(LMB
C('��EebWhVg�HcXVBYBVTgBba

HE;9%�I%IA;HE;9%�C0B8;G E7=;

H/
�

EGD:09I�=GD0E� G;K %HH0;�:7I;

I<I
 A9:�EGD:09I )')'
'+
*'E'

DAS-RD-2019026-O

*(

��*�0UUWTUWOGYK�2TS0OYOTS�LTW�2TRRKWIOG7�3OXU7GD

=XaXeT__l�_TeZX
fBmXW�A9:�`bWh_Xf�TeX�WXfBZaXW�Ybe�Vbafh`Xe�Tcc_BVTgBbaf�%�

7VVbeWBaZ_l	� _baZ
gXe`�WBfc_Tl�_BDX�Ba�9b``XeVBT_�:Bfc_Tl�Tcc_BVTgBba	�VTa�VThfX�haXiXa�
WBfc_Tl�BaV_hWBaZ�B`TZX�fgBVDBaZ% Ib�bcgB`BmX�`bWh_X�f�_BYXgB`X�TaW�YhaVgBba	�fXiXeT_�
bcXeTgBaZ�hfTZXf�TeX�eXdhBeXW%
(%�Cbe`T_�bcXeTgBaZ�VbaWBgBba
� IX`cXeTgheX1�)'p(,b
� DcXeTgBaZ�7`UBXag�>h`BWBgl�1�,,p)'�
� :Bfc_Tl�cTggXea1�WlaT`BV�cTggXea��GXT_�WBfc_Tl�
� LX__
iXagB_TgXW�c_TVX�Bf�eXVb``XaWXW�gb�fXg�hc�9b``XeVBT_�:Bfc_Tl�flfgX`
)%�HcXVBT_�bcXeTgBaZ�VbaWBgBba
T%�7`UBXag�VbaWBgBba

 LX__
iXagB_TgXW�c_TVX�Bf�eXVb``XaWXW�gb�fXg�hc�9b``XeVBT_�:Bfc_Tl�flfgX`%
U%�EbjXe�TaW�fVeXXa�fTiX

 EXeBbWBVT_�cbjXe
bYY�be�fVeXXa�fTiX�Bf�aXXWXW�TYgXe�_baZ
gXe`�WBfc_Tl%
V%�7f�g[X�_bj�gX`cXeTgheX	�g[X�eXfcbafX�gB`X�Bf�ZeXTg_l�WX_TlXW%�7f�g[X�[BZ[�
gX`cXeTgheXf��[BZ[Xe�g[Ta�g[X�bcXeTgBaZ�gX`cXeTgheX��g[X�A9:�`bWh_X�`Tl�ghea�U_TVD�
fVeXXa%�I[X�TUbiX�c[Xab`Xaba�VTaabg�Xkc_TBa�g[X�YTB_heX�bY�g[X�WBfc_Tl%�L[Xa�g[X�
gX`cXeTgheX�eXgheaf�gb�g[X�abe`T_�bcXeTgBaZ�gX`cXeTgheX	�g[X�A9:�`bWh_X� jB__�eXghea�
gb�abe`T_�WBfc_Tl%
W% L[Xa�XkcbfX�gb�WeTfgBV�Y_hVghTgBba�bY�gX`cXeTgheX��[bg�gb�Vb_W�be�Vb_W�gb�[bg） 	g[X�
A9:�`bWh_X�`Tl�UX�TYYXVgXW2�HcXVBYBVT__l	�WeTfgBV�gX`cXeTgheX�Y_hVghTgBba�Yeb`�Vb_W�gb�
[bg�	cebWhVXf�WXj�ba�g[X�A9:�`bWh_X�xf�fheYTVX�j[BV[�`Tl�TYYXVg�g[X�bcXeTgBba�bY�
g[X�cb_TeBmXe�TaW�A9:�`bWh_X�%
X%�:b�abg�XkVXXW�g[X�TUfb_hgX�`TkB`h`�eTgBaZ�iT_hX%��fhcc_l�ib_gTZX�iTeBTgBba	�Bachg�i
b_gTZX�iTeBTgBba	�iTeBTgBba�Ba�cTeg�VbagXagf�TaW�XaiBeba`XagT_�gX`cXeTgheX	�TaW�fb�ba��
Dg[XejBfX�g[X�BbWh_X��`Tl�UX�WT`TZXW%
Y%�EebWhVg�eX_BTUB_Bgl�TaW�YhaVgBbaf�TeX�ba_l�ZhTeTagXXW�j[Xa�g[X�cebWhVg�Bf�hfXW�haWXe�
eBZ[g�bcXeTgBba�hfTZXf%�%Y�cebWhVg�jB__�UX�hfXW�Ba�XkgeX`X�VbaWBgBbaf�fhV[�Tf�[BZ[�
gX`cXeTgheX	�[BZ[�[h`BWBgl	�[BZ[�T_gBghWX	�fcXVBT_�WBfc_Tl�B`TZXf	�ehaaBaZ�gB`X	�_baZ�
gB`X�bcXeTgBba	�bhgWbbe�bcXeTgBba	�XgV%�%g�Bf�fgebaZ_l�eXVb``XaWXW�gb�VbagTVg�8D;�Ybe�
YB_XW�Tcc_BVTgBba�XaZBaXXeBaZ�TWiBVX%�Dg[XejBfX	�Bgf�eX_BTUB_Bgl�TaW�YhaVgBba�`Tl�abg�UX�
ZhTeTagXXW%�;kgeX`X�VbaWBgBbaf�TeX�Vb``ba_l�YbhaW�Tg�TBecbegf	�geTafBg�fgTgBbaf	�UTaDf	�
fgbVD�`TeDXg�TaW�Vbageb__BaZ�flfgX`f%



D<�*+8*�;K('(LMB
C('��EebWhVg�HcXVBYBVTgBba

HE;9%�I%IA;HE;9%�C0B8;G E7=;

H/
�

EGD:09I�=GD0E� G;K %HH0;�:7I;

I<I
 A9:�EGD:09I )')'
'+
*'E'

DAS-RD-2019026-O

*)

*% DcXeTgBaZ�hfTZXf�gb�cebgXVg�TZTBafg�B`TZX�fgBVDBaZ�WhX�gb�_baZ
gXe`�fgTgBV�
WBfc_Tl%
T%�HhBgTU_X�bcXeTgBaZ�gB`X1�haWXe�)'�[bhef�T�WTl%
U%�HgTgBV�BaYbe`TgBba�WBfc_Tl�eXVb``XaWXW�gb�hfX�jBg[�`biBaZ�B`TZX%

 9lV_BaZ�WBfc_Tl�UXgjXXa�,�`BahgXf��BaYbe`TgBba�fgTgBV��WBfc_Tl�TaW�('�fXVbaWf��
`biBaZ�B`TZX%
V%�8TVDZebhaW�TaW�V[TeTVgXe��B`TZX��Vb_be�V[TaZX

 0fX�WBYYXeXag�Vb_bef�Ybe�UTVDZebhaW�TaW�V[TeTVgXe	�eXfcXVgBiX_l%

 9[TaZX�Vb_bef�g[X`fX_iXf�cXeBbWBVT__l%
W%�7ibBW�Vb`UBaTgBba�bY�UTVDZebhaW�TaW�V[TeTVgXe�jBg[�_TeZX�WBYYXeXag�_h`BaTaVX%
(��7Uabe`T_�VbaWBgBba�]hfg�`XTaf�VbaWBgBbaf�XkVXcg�abe`T_�VbaWBgBba%
)��8_TVD�B`TZX�be�`biBaZ�B`TZX�Bf�fgebaZ_l�eXVb``XaWXW�Tf�T�fVeXXa�fTiX

+% ABYXgB`X�Ba�g[Bf�fcXV%�Bf�ZhTeTagXXW�ba_l�j[Xa�9b``XeVBT_�:Bfc_Tl�Bf�hfXW�
TVVbeWBaZ�gb�bcXeTgBaZ�hfTZXf%

7% A9�AXTD
• %Y�g[X�_BdhBW�VelfgT_�`TgXeBT_�_XTDf�Yeb`�g[X�cTaX_	�Bg�Bf�eXVb``XaWXW�gb�jTf[�g[X�
A9�jBg[�TVXgbaX�be�Xg[Tab_�TaW�g[Xa�Uhea�Bg%

• %Y�g[X�_BdhBW�VelfgT_�`TgXeBT_�_XTDf�Yeb`�g[X�cTaX_	�Bg�f[bh_W�UX�DXcg�TjTl�Yeb`�g[X�
XlXf�be�`bhg[%�%a�VTfX�bY�VbagTVg�jBg[�[TaWf	�fDBa�be�V_bg[Xf	�Bg�[Tf�gb�UX�jTf[XW�
TjTl�g[bebhZ[_l�jBg[�fbTc%

• %Y�A9�Ba�`bhg[	�`bhg[�aXXW�gb�UX�jTf[XW	�WeBaD�c_Xagl�bY�jTgXe�gb�BaWhVX�
ib`BgBaZ�TaW�Yb__bj�`XWBVT_�TWiBVX%�

• %Y�A9�gbhV[�XlXf	�XlXf�aXXW�gb�UX�jTf[XW�jBg[�ehaaBaZ�jTgXe�Tg�_XTfg�(,�`BahgXf%�
8%�GXjbeD
• L[Xa�eXgheaBaZ�g[X�`bWh_X�Ybe�eXcTBe�be�XgV%	�E_XTfX�cTVD�g[X�`bWh_X�abg�gb�UX
UebDXa%�LX�eXVb``XaW�gb�hfX�g[X�beBZBaT_�f[BccBaZ�cTVDTZXf%
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