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Jmdh\h^kl\h �ih�wdkiemZlZpbb �ij_^gZagZq_gh �^ey�bamq_gby �jZ[hlu�j_ljZgkeylhjZ    “>mgZc�J”
b� _]h� bkiheg_gbc �� ijZ\bevghfm � bkihevah\Zgbx �ih� gZagZq_gbx �� l_ogbq_kdhfm � h[kem`b\Zgbx � b
j_fhglm �

H[kem`b\Zxsbc �i_jkhgZe �^he`_g �bf_lv�kj_^g_l_ogbq_kdh_ �h[jZah\Zgb_ �b�\ur_�
Jmdh\h^kl\h � ih� wdkiemZlZpbb � jZkijhkljZgy_lky � gZ� bkiheg_gby � j_ljZgkeylhjh\ � “>mgZc�J”

::>X�������������::>X����������������::>X���������������

��HibkZgb_�b�jZ[hlZ

����GZagZq_gb_ �ba^_eby

������ J_ljZgkeylhj � “>mgZc�J” �� ij_^gZagZq_g � ^ey� ijb_fZ � ba\_s_gbc � hl� h[t_dlh\uo
hdhg_qguo �mkljhckl\ ��ij_h[jZah\Zgby �kb]gZeh\ �b�bo�i_j_^Zqb �gZ�imevlh\h_ �hdhg_qgh_ �mkljhckl\h
beb� imevl� p_gljZebah\Zggh]h � gZ[ex^_gby �� Z� lZd`_� ^ey� ijb_fZ � hl� imevlh\h]h � hdhg_qgh]h
mkljhckl\Z �b�i_j_^Zqb �gZ�h[t_dlh\u_ �hdhg_qgu_ �mkljhckl\Z �dhfZg^�l_e_mijZ\e_gby �b�bf_gm_fuc
^Ze__ �ih�l_dklm �³j_ljZgkeylhj ´�

������ J_ljZgkeylhj � mklZgZ\eb\Z_lky � \� ijhf_`mlhqghf � imgdl_ � f_`^m� hojZgy_fufb
h[t_dlZfb �b�imgdlhf �p_gljZebah\Zgghc �hojZgu�beb�gZ�hojZgy_fhf �h[t_dl_ �

������ J_ljZgkeylhj � nmgdpbhgbjm_l � \� khklZ\_ � dhfie_dkghc � bgl_]jbjh\Zgghc � kbkl_fu
p_gljZebah\Zggh]h �gZ[ex^_gby �DBKPH�“>mgZc” �beb�:BMK�“DZrlZg”.

������J_ljZgkeylhju �ih^\_j]gmlu �k_jlbnbdZpbhgguf �bkiulZgbyf �]hkm^Zjkl\_gguf �p_gljhf
k_jlbnbdZpbb �LKH�b�HIK�gZ�khhl\_lkl\b_ �lj_[h\Zgby �=HKL��������=HKL��������=HKL�������
=HKL�������������=HKL�����������K_jlbnbdZl ���UA1.018.04050-99.

������ J_ljZgkeylhju � fh]ml� wdkiemZlbjh\Zlvky � \� aZdjuluo�� hlZieb\Z_fuo � k� _kl_kl\_gghc
\_glbeypb_c �ihf_s_gbyo �k�j_]mebjm_fuf �debfZlhf �\�^bZiZahg_ �jZ[hqbo �l_fi_jZlmj �kj_^u�hl��
^h���°�K��]jmiiZ �<��ih�=HKL���������DebfZlbq_kdh_ �bkiheg_gb_ �ih�mkeh\byf �jZaf_s_gby �MOE
����ih�=HKL�������

������J_ljZgkeylhju �mklhcqb\u �d�\ha^_ckl\bx �ih\ur_gghc �hlghkbl_evghc �\eZ`ghklb �kj_^u
g_�[he__ �����ijb�l_fi_jZlmj_ �g_�\ur_���°K��]jmiiZ �<��ih�=HKL��������

������J_ljZgkeylhju �mklhcqb\u �d�\ha^_ckl\bx �ihgb`_ggh]h �Zlfhkn_jgh]h � ^Z\e_gby � ^h� ��
dIZ��]jmiiZ �J��ih�=HKL��������

������ J_ljZgkeylhju �� miZdh\Zggu_ � \� ljZgkihjlgmx � lZjm�� mklhcqb\u � d� \ha^_ckl\bx
l_fi_jZlmju �hl�fbgmk ����^h���°�K�b�hlghkbl_evghc �\eZ`ghklb �\ha^moZ �����ijb�l_fi_jZlmj_ �g_
\ur_���°�K�

������J_ljZgkeylhju �ijhqgu�d�\ha^_ckl\bx �ih�hkb�=�kbgmkhb^Zevguo �\b[jZpbc �k�qZklhlhc �hl
��^h����=p�b�Zfieblm^hc �kf_r_gby �����ff�

������� J_ljZgkeylhju � \� ljZgkihjlghc � lZj_� ijhqgu� d� \ha^_ckl\bx � m^Zjguo � gZ]jmahd �
^_ckl\mxsbo � \^hev� gZijZ\e_gby �� h[hagZq_ggh]h � gZ� lZj_� fZgbimeypbhgguf � agZdhf� ³<_jo” � kh
agZq_gb_f �ibdh\h]h �m^Zjgh]h �mkdhj_gby ����f�k2��^ebl_evghklvx �m^Zjgh]h �bfimevkZ ����fk��Qbkeh
m^Zjh\ �ijb�bkiulZgbyo �����±10.

�������J_ljZgkeylhju �ijhqgu�d�\ha^_ckl\bx �bfimevkgh]h �f_oZgbq_kdh]h �m^ZjZ �k� ibdh\uf
mkdhj_gb_f ���f�k2 

�^ebl_evghklvx �����fk�
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����L_ogbq_kdb_ �oZjZdl_jbklbdb

������OZjZdl_jbklbdb �dhgkljmdpbb

�������� J_ljZgkeylhj � h[_ki_qb\Z_l � bgnhjfZpbhggmx � _fdhklv � ��� _^bgbpu � �dhebq_kl\h
dhgljhebjm_fuo �ebgbc ��gZijZ\e_gbc ��hl�h[t_dlh\uo �hdhg_qguo �mkljhckl\ ��k�jZkrbj_gb_f � �� ^h
���� _^bgbp ��� JZkrbj_gb_ � _fdhklb � h[_ki_qb\Z_lky � ih^dexq_gb_f � d� j_ljZgkeylhjm
::>X������������ beb� ::>X��������������� ^h� �� j_ljZgkeylhjh\ � bkiheg_gby
::>X���������������

��������J_ljZgkeylhj �h[_ki_qb\Z_l �bgnhjfZlb\ghklv ����_^bgbp ��\b^h\�ba\_s_gbc ���I_j_q_gv
\b^h\� ba\_s_gbc � ijb\_^_g � \� lZ[ebp_ � ��� Ba\_s_gby �� nhjfbjm_fu_ � b� i_j_^Z\Z_fu_ � IID� lbiZ
SPIN VB��<;>���=D�kb]gZebaZlhjZ �³Dhf_lZ�D´�gZ�IPG�b�hl�IPG�gZ�IID�� d� bgnhjfZlb\ghklb
j_ljZgkeylhjZ �g_�hlghkylky �b�lZ[ebp_ ���g_�ijb\_^_gu �

LZ[ebpZ ��

I_j_q_gv �ba\_s_gbc Mkeh\by �nhjfbjh\Zgby �ba\_s_gbc

1 2

���G_l�k\yab�k�IID Ijb� mf_gvr_gbb � Zfieblm^u � kb]gZeZ � hl�IID� gZ� \oh^_

j_ljZgkeylhjZ �^h�ij_^_evghc �\_ebqbgu �

Ijb� hljbpZl_evghf � hl\_l_ � gZ� hijhk � IID� k� IPG�� k

dhlhjuf� hlkmlkl\m_l � k\yav� �Z\lhfZlbabjh\ZggZy � lZdlbdZ

hojZgu�

���K\yav�k�IID�\hkklZgh\e_gZ Ijb� \hkklZgh\e_gbb � k\yab� k�IID� �^hklh\_jguc � ijb_f

ba\_s_gbc �hl�IID�ijb�Z\lhfZlbabjh\Zgghc �lZdlbd_ �hojZgu��

���K[hc�gZijZ\e_gby Ijb� gZebqbb � hrb[hd � \h� \j_fy� ijb_fZ � ba\_s_gbc � hl

IID��Z\lhfZlbabjh\ZggZy �lZdlbdZ �hojZgu��

���HldjulZ �^\_jpZ �ATU Ijb�hldju\Zgbb �^\_jpu�j_ljZgkeylhjZ �

���AZdjulZ �^\_jpZ �ATU Ihke_ �aZdjulby �^\_jpu�j_ljZgkeylhjZ �

���G_bkijZ\_g �IID H[gZjm`_g � g_ij_ju\guc � ]Zjfhgbq_kdbc � kb]gZe

qZklhlhc � ��� d=p� hl� IID� �Z\lhfZlbabjh\ZggZy � lZdlbdZ

hojZgu��

���G_l�k\yab�IPG�ATU�beb

imklZ �[ZaZ�^ey�ijbibkdb

AZijhk � gZ�IPG� ^ey� i_j_^Zqb � Z^j_kh\ � dhgljhebjm_fuo

dZgZeh\ ��gZijZ\e_gbc ��

���HlibkdZ �ijbgylZ Iheh`bl_evguc � hl\_l� gZ� IPG� ijb� hlibkd_ � IID

�dhgljhebjm_fh]h �gZijZ\e_gby ��

����Hrb[dZ �ijbibkdb �hlibkdb HljbpZl_evguc � hl\_l� gZ� IPG� ijb� hijhk_ � g_

ijbibkZggh]h �d�j_ljZgkeylhjm �Z^j_kZ �IID�

����Lj_\h]Z ��H[ju\� Ijb� m\_ebq_gbb � khijhlb\e_gby � l_e_nhgghc � ebgbb � hl

ghfbgZevgh]h � agZq_gby � \� gZijZ\e_gbb � “ j_ljZgkeylhj �

h[t_dl” ��jmqgZy �lZdlbdZ �hojZgu��

Ijb�\udexq_gbb �]Zjfhgbq_kdh]h �kb]gZeZ �IID�³:leZk��

3”.
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Ijh^he`_gb_ �lZ[ebpu ��

1 2

����Lj_\h]Z ��DA� Ijb� mf_gvr_gbb � khijhlb\e_gby � l_e_nhgghc � ebgbb � hl

ghfbgZevgh]h � agZq_gby � \� gZijZ\e_gbb � “ j_ljZgkeylhj �

h[t_dl” ��jmqgZy �lZdlbdZ �hojZgu��

����GhjfZ Ijb�\hkklZgh\e_gbb �khijhlb\e_gby �l_e_nhgghc �ebgbb �\

ghjfm�ijb�jmqghc �lZdlbd_ �hojZgu�

Ijb� gZebqbb � g_ij_ju\gh]h � ]Zjfhgbq_kdh]h � kb]gZeZ

qZklhlhc ����d=p�hl�IID�:leZk�����

����<ayl�ih^�hojZgm Ih^l\_j`^_gb_ � \aylby � ih^� hojZgm � IID� ijb� jmqghc

lZdlbd_ �hojZgu�

����Kgyl�k�hojZgu Ih^l\_j`^_gb_ � kgylby � k hojZgu� beb� hljbpZl_evguc

hl\_l�gZ�ihiuldm �k�IPG�\aylby �IID�ih^�hojZgm �ijb�jmqghc

lZdlbd_ �hojZgu�

����KZ[hlZ` �IID Ijb�jZ[hl_ �k�=D�kb]gZebaZlhjZ �³Dhf_lZ�D´�

��������<j_fy� l_ogbq_kdhc �]hlh\ghklb � j_ljZgkeylhjZ � �[_a� mq_lZ� \j_f_gb � ijbibkdb �k�IPG
dhgljhebjm_fuo �gZijZ\e_gbc ���g_�[he__ �����k�

��������<j_fy�aZ^_j`db �\�j_ljZgkeylhj_ �k�jZkrbj_gb_f �^h�����ebgbc ��k�ijbibkZggufb ����
gZijZ\e_gbyfb �� ijb� i_j_ Ẑq_ � lj_\h`gh]h � ba\_s_gby � hl� h[t_dlZ � gZ�IPG�� k�� g_� [he__ � ��� �ijb
gZebqbb �h^ghc �aZy\db �\�kbkl_f_ ��

�������� J_ljZgkeylhj � ^he`_g � h[_ki_qb\Zlv � aZsblm� hl� g_kZgdpbhgbjh\Zggh]h � ^hklmiZ � \h
\gmljv �dhjimkZ �b�i_j_^Z\Zlv �gZ�IPG�ba\_s_gb_ �h�^hklmi_ �

�������� =Z[Zjblgu_ � jZaf_ju� j_ljZgkeylhjZ � gZ� ��� gZijZ\e_gby � ^he`gZ � [ulv� g_� [he__ �� ff�
rbjbgZ �±������]em[bgZ �±������\ukhlZ �������

��������FZkkZ�j_ljZgkeylhjZ �gZ����dhgljhebjm_fuo �gZijZ\e_gby �^he`gZ �[ulv�g_�[he__ ����
d]��M^_evgZy �fZl_jbZeh_fdhklv �^he`gZ �[ulv�g_�[he__ �������d]�B�

�������� Mjh\_gv � bg^mkljbZevguo � ihf_o�� kha^Z\Z_fuo � j_ljZgkeylhjhf � g_� ij_\urZ_l
agZq_gbc �� mklZgh\e_gguo � \� “H[s_khxaguo � ghjfZo� ^himklbfuo � bg^mkljbZevguo � jZ^bhihf_o ”
�GhjfZ�������Mkljhckl\Z �ijh\h^ghc �k\yab���

��������J_ljZgkeylhj �^he`_g �[ulv�mklhcqb\uf �d�\ha^_ckl\bx �we_dljhklZlbq_kdh]h � jZajy^Z
ih�=HKL��������kl_i_gv �`_kldhklb ���

���������J_ljZgkeylhj �^he`_g �[ulv�mklhcqb\uf �d�\ha^_ckl\bx �i_j_f_ggh]h �fZ]gblgh]h �ihey
qZklhlhc ����=P�gZijy`_gghklvx �^h����:�f�

���������J_ljZgkeylhj �mklhcqb\ �d�\ha^_ckl\bx �bfimevkguo �ihf_o�\�Z[hg_glkdbo �ebgbyo �=LK
ih�,�kl_i_gb �̀ _kldhklb �=HKL�������

���������J_ljZgkeylhj �g_�mom^rZ_l �klhcdhklv �dhffmlZpbhggh]h �h[hjm^h\Zgby �d�dhlhjhfm �hg
ih^dexqZ_lky � ijb� fhglZ`_ � b� m^h\e_l\hjylv � lj_[h\Zgbyf � j_dhf_g^Zpbb � D���� FKW�W� ih
klhcdhklb � d� \g_rgbf� we_dljbq_kdbf � \ha^_ckl\byf �� \hagbdZxsbf � \� ijh\h^Zo � Z[hg_glkdbo
l_e_nhgguo � ebgbc � =LK�� \ua\Zggufb � ]jhah\ufb � jZajy^Zfb �� \ebygb_f � \ukhdh\hevlguo � ebgbc
i_j_^Zq �b�g_ihkj_ k̂l\_gguf �we_dljbq_kdbf �dhglZdlhf �k�ijh\h^Zfb �we_dljhk_lb �����<�qZklhlhc
���=p��Hp_gdZ �mklhcqb\hklb �j_ljZgkeylhjZ �ih�djbl_jbx �:��kh]eZkgh �j_dhf_g Ẑpbb �D����FKW�W��

���������Ih�ihdZaZl_eyf �gZ^_`ghklb �j_ljZgkeylhj �\�khhl\_lkl\bb �k�=HKL��������
Z��BDG�\b^Z �,�
[��g_ij_ju\gh]h �^ebl_evgh]h �ijbf_g_gby �
\��\hkklZgZ\eb\Z_fuc �
]��h[kem`b\Z_fuc �
^��i_j_oh^ �\�ij_^_evgh_ �khklhygb_ �g_�\_^_l�d�dZlZkljhnbq_kdbf �ihke_ k̂l\byf �
_��klZj_xsbc �
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`��j_fhglbjm_fuc �
a��^ebl_evgh �ojZgbfuc �k�\hafh`ghklvx �dhgljhey �i_j_^�ijbf_g_gb_f �
b��fgh]hdZgZevguc �
���������Ghf_gdeZlmjZ �ihdZaZl_e_c �
Z��kj_^gyy �gZjZ[hldZ �gZ�hldZa�^ey�mkeh\bc �ih�i�������������^he`gZ �[ulv���q��g_�f_g__������
Djbl_jb_f � hldZaZ � j_ljZgkeylhjZ � y\ey_lky � kh[ulb_ �� aZdexqZxs__ky � \� gZjmr_gbb � _]h

jZ[hlhkihkh[ghklb � b� oZjZdl_jbamxs__ky � hlkmlkl\b_f � \u^Zqb� bgnhjfZpbb � gZ� IPG�� beb
h[t_dlh\h_ � hdhg_qgh_ � mkljhckl\h � b� lj_[mxs__ � ijh\_^_gby � j_fhglZ � beb� j_]mebjh\db ��HldZau�
\ua\Zggu_ � \uoh^hf� ba� kljhy � ebgbc � k\yab�� re_cnh\� kb]gZebaZpbb � b� \g_rgbo � mkljhckl\ �� g_
mqblu\Zxlky �

[��kj_^g__ �\j_fy�\hkklZgh\e_gby �jZ[hlhkihkh[gh]h �khklhygby ��g_�[he__ �����q�
AZ�ij_^_evgh_ �khklhygb_ �ijbgbfZ_lky �lZdh_ �khklhygb_ �ijb[hjZ ��ijb�dhlhjhf �kj_^g__ �\j_fy

\hkklZgh\e_gby �jZ[hq_]h �khklhygby �ij_\urZ_l �����q�
\��kj_^gbc �kjhd�kem`[u��g_�f_g__���e_l�
AZ� ij_^_evgh_ � khklhygb_ � ijbgbfZ_lky � lZdh_ � khklhygb_ � ijb[hjZ �� dh]^Z � dhebq_kl\h

aZf_gy_fuo�we_f_glh\ �^ey�\hkklZgh\e_gby �jZ[hlhkihkh[gh]h �khklhygby �ijb[hjZ �ij_\urZ_l ����
hl�bo�h[s_]h�dhebq_kl\Z �

]��kj_^gbc �kjhd �khojZgy_fhklb ���g_�[he__ ���]h^Z�
Ijbf_qZgb_ � ��<hagbdrb_ � ijb� wdkiemZlZpbb � g_bkijZ\ghklb � \klZ\hd � ieZ\dbo �� mkljZgy_fu_

^_`mjguf�i_jkhgZehf ��hldZahf�g_�kqblZxlky �

������OZjZdl_jbklbdb �we_dljhiblZgby

�������� J_ljZgkeylhj � h[_ki_qb\Z_l � nmgdpbhgbjh\Zgb_ � ijb� we_dljhiblZgbb � hl� \g_rg_]h
bklhqgbdZ �ihklhyggh]h �lhdZ�gZijy`_gb_f �hl������^h����<�ijb�Zfieblm^_ �imevkZpbc �g_�[he__ ���
f<�

��������J_ljZgkeylhj �h[_ki_qb\Z_l � aZsblm�hl�g_ijZ\bevgh]h � ih^dexq_gby � d� j_ljZgkeylhjm
we_dljhiblZgby �hl�\g_rg_]h �bklhqgbdZ �

��������J_ljZgkeylhj �mklhcqb\ �d�h^ghdjZlghfm �ijh\Zem �gZijy`_gby �\�p_ib�we_dljhiblZgby
j_ljZgkeylhjZ � gZijy`_gb_f � ��� <� ^ebl_evghklvx � ��� fk� b� f_g__� b� d� \ha^_ckl\bx � bfimevkguo
ihf_o�ih�,�kl_i_gb �`_kldhklb �=HKL��������ih�p_iyf�we_dljhiblZgby ����<�b�Z[hg_glkdbf �ebgbyf
=LK�ih�,�kl_i_gb �`_kldhklb �=HKL�������

�������� Ihlj_[ey_fZy � j_ljZgkeylhjhf � gZ� ��� gZijZ\e_gby � fhsghklv � hl� bklhqgbdZ
ihklhyggh]h �lhdZ�gZijy`_gb_f ����<�g_�[he__ ����<l��M^_evgZy �ihlj_[ey_fZy �fhsghklv �g_�[he__
������<l��B�

������OZjZdl_jbklbdb �nmgdpbhgbjh\Zgby

�������� J_ljZgkeylhj � h[_ki_qb\Z_l � ijb_f�i_j_ Ẑqm � ba\_s_gbc � q_j_a� fh^mev� :78�0)� hl
ijb[hjh\ � ijb_fgh �dhgljhevguo � lbiZ� 63,1� 9%�� <;>�� ih� l_e_nhgghc � g_imibgbabjh\Zgghc
aZgylhc �ebgbb �=LK��bf_xs_c�aZlmoZgb_ �g_�[he__ �����^;�gZ�qZklhl_ �����=p�[_a�ijbf_g_gby �gZ�wlbo
ebgbyo �ZiiZjZlmju �\ukhdhqZklhlgh]h �miehlg_gby ��fh^_fh\��nZdkh\��Z\lhfZlbabjh\ZggZy �lZdlbdZ
\aylby�kgylby �h[t_dlh\ �k�hojZgu���Khijhlb\e_gb_ �ml_qdb �ebgbb �=LK�f_`^m�dZ`^uf�ijh\h^hf �b
f_`^m�dZ`^uf�ijh\h^hf �ebgbb �b�³a_fe_c´�^he`gh �[ulv�g_�f_g__����dHf�

�������� J_ljZgkeylhj � h[_ki_qb\Z_l � ijb_f� ba\_s_gbc � q_j_a� fh^mev� :78�/,1� hl� ijb[hjh\
ijb_fgh �dhgljhevguo � lbiZ� “Kb]gZe� ���” � ih� ebgbyf� =LK�� i_j_dexqZ_fuf � gZ� i_jbh^ � hojZgu
h[t_dlh\ ��jmqgZy �lZdlbdZ �\aylby�kgylby �h[t_dlh\ �k�h[t_dlh\ ���ijb�wlhf�

Z��khijhlb\e_gb_ �ijh\h^h\ �ebgbb �=LK�^he`gh �[ulv�g_�[he__ �����dHf�
[��khijhlb\e_gb_ �ml_qdb �f_`^m�dZ`^uf�ijh\h^hf �ebgbb �=LK� b�f_`^m� dZ`^uf� ijh\h^hf

ebgbb �b�³a_fe_c´�^he`gh �[ulv�g_�f_g__����dHf�
\��khklhygbx �³GhjfZ´�khhl\_lkl\m_l �kmffZjgh_ �khijhlb\e_gb_ �ebgbb �=LK�hl�������������±0,4)

^h�����±0,4) dHf�k�mq_lhf�khijhlb\e_gby �j_abklhjZ �p_gljZebaZpbb �����±0,43) dHf�
]��kmffZjgh_ �khijhlb\e_gb_ �ebgbb �=LK��k�mq_lhf�khijhlb\e_gby �j_abklhjZ �p_gljZebaZpbb �

8,4 dHf�b�[he__ �khhl\_lkl\m_l �khklhygbx �“Lj_\h]Z ��h[ju\�re_cnZ�”;
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^��kmffZjgh_ �khijhlb\e_gb_ �ebgbb �=LK��k�mq_lhf�khijhlb\e_gby �j_abklhjZ �p_gljZebaZpbb �
3,1 dHf�b�f_g__�khhl\_lkl\m_l �khklhygbx �“Lj_\h]Z ��DA�re_cnZ�”.

Ba\_s_gb_ �h�lj_\h]_ �nhjfbjm_lky ��ijb�gZjmr_gbb �ebgbb �=LK�^ebl_evghklvx �����±������k�b
[he__ �

�������� J_ljZgkeylhj � h[_ki_qb\Z_l � ijb_f� ba\_s_gbc � q_j_a� fh^mev�:78�:7/� hl� ijb[hjh\
ijb_fgh �dhgljhevguo � lbiZ� “:leZk��” � beb� ijb_f�i_j_^Zqm � ba\_s_gbc � hl� ]jmiih\h]h
dhgp_gljZlhjZ � �=D�� Z[hg_glkdh]h � dhfie_dlZ � kb]gZebaZlhjZ � “Dhf_lZ�D” � ih� l_e_nhgghc
g_imibgbabjh\Zgghc � aZgylhc � ebgbb � =LK� [_a� ijbf_g_gby � gZ� wlbo� ebgbyo � ZiiZjZlmju
\ukhdhqZklhlgh]h � miehlg_gby �� fh^_fh\�� nZdkh\� �jmqgZy� lZdlbdZ � \aylby�kgylby � h[t_dlh\ � k
h[t_dlh\���Ebgby �=LK�^he`gZ �bf_lv�aZlmoZgb_ �g_�[he__ �����^;�gZ�qZklhl_ �����=p�

Ijb�ih^dexq_gbb �d�j_ljZgkeylhjm �IID�lbiZ �“:leZk��” �gZ�mqZkld_ �“IID�j_ljZgkeylhj ”:
��� khklhygbx � “GhjfZ” � ^he`gh � khhl\_lkl\h\Zlv � ijbkmlkl\b_ � \� l_e_nhgghc � ebgbb � �gZ

dhglZdlZo �:�� ;� kh_^bgbl_ey � ebgbb � lbiZ � “L” �� g_ij_ju\gh]h � ]Zjfhgbq_kdh]h � kb]gZeZ � qZklhlhc
(18000±�����=p�gZijy`_gb_f �g_�f_g__����f<�

��� khklhygbx � “Lj_\h]Z” � �h[t_dl� ih^� hojZghc �� ^he`gh � khhl\_lkl\h\Zlv � \udexq_gb_
]Zjfhgbq_kdh]h �kb]gZeZ �qZklhlhc �������±�����=p��gZ�dhglZdlZo �:��;�kh_^bgbl_ey �ebgbb �lbiZ �“L”)
dh]^Z �ebgby �\aylZ�ih^�hojZgm �

Ba\_s_gb_ �h�lj_\h]_ �nhjfbjm_lky ��ijb�gZjmr_gbb �ebgbb �=LK�^ebl_evghklvx �����±������k�b
[he__ �

Ijb�ih^dexq_gbb �d� j_ljZgkeylhjm �=D� kb]gZebaZlhjZ � “Dhf_lZ�D” � j_ljZgkeylhj � \uihegy_l
nmgdpbb �mijZ\e_gby �jZ[hlhc �=D�ih�ijhlhlbim �jZ[hlu�imevlZ �kb]gZebaZlhjZ �“Dhf_lZ�D”.

�������� Fh^meb � :78�0)�� :78�:7/�� :78�/,1�� mklZgZ\eb\Z_fu_ � \� j_ljZgkeylhj � gZ
mklZgh\hqgu_ �f_klZ�O��“1-8” ��O��“9-16”��O��“17-24”��O��“25-32”��O��“33-40”��O��“41-48”��O��“49-
48”��O��“57-64”��\aZbfhaZf_gy_fu_ �ih�lbihjZaf_jm �b�nmgdpbhgZevghfm �gZagZq_gbx �

�������� J_ljZgkeylhj � h[_ki_qb\Z_l � i_j_^Zqm � ba\_s_gbc � gZ� IPG� ih� \u^_e_gghfm
l_e_nhgghfm �dZgZem �b��beb��ih�bgl_jn_ckm �56����\�khhl\_lkl\bb �k�lZ[ebp_c ����<u[hj�dZgZeZ ��h\�
k\yab�mklZgZ\eb\Z_l �ihevah\Zl_ev �

LZ[ebpZ ��

Lbi�dZgZeZ�k\yab�k�IPG

bgl_jn_ck �56��� l_e_nhgguc�dZgZe

::>X����������� ::>X�������������� ::>X�����������

IPG

DBKPH

“>mgZc”

IPG�:BMK

“DZrlZg”

IPG�gZ�[Za_

dhgljhevghc

iZg_eb

SPIN CP

IPG�DBKPH

“>mgZc”

�fmevlbie_dkhj

63,1�JKH�

IPG

DBKPH

“>mgZc”

IPG�:BMK

“DZrlZg”

+ - - - - -

- + - - - -

- - + - - -

- - + - -

- - - - + -

- - - - - +

+ - - - + -



J_ljZgkeylhj�©>mgZc�Jª <_g[_kl�E�l�^�
Jmdh\h^kl\h�ih�wdkiemZlZpbb

IZjZf_lju �\u^_e_gghc �ebgbb �^he`gu�[ulv�g_�om`_�
Z��khijhlb\e_gb_ �ih�ihklhygghfm �lhdm��g_�[he__ ���dHf�
[��iZjZablgZy �_fdhklv �f_`^m�ijh\h^Zfb ��g_�[he__ �����fdN�
\��khijhlb\e_gb_ �ml_qdb �f_`^m�dZ`^uf�ijh\h^hf �b�f_`^m�dZ`^uf�ijh\h^hf �b� a_fe_c��g_

f_g__����dHf�

��������Kdhjhklv �i_j_^Zqb �ba\_s_gbc �ih�\u^_e_gghc �l_e_nhgghc �ebgbb �k\yab�\�gZijZ\e_gbb
“ j_ljZgkeylhj ���IPG” ��g_�f_g__�����[bl�k�

��������Kdhjhklv �i_j_^Zqb �ba\_s_gbc �\�gZijZ\e_gbb �“ j_ljZgkeylhj ���h[t_dl” ��g_�f_g__�±����
[bl�k�

��������FZdkbfZevgZy �qm\kl\bl_evghklv �ijb_fgbdZ �j_ljZgkeylhjZ �gZ�mqZkld_ �³j_ljZgkeylhj
±�h[t_dl´�gZ�qZklhl_ �������±�����=p�g_�om`_����±10) f<�wnn��gZ�mqZkld_ �³j_ljZgkeylhj �±�IPG´�gZ
qZklhl_ ������±�����=p�g_�om`_����±10) f<�wnn�

��������J_ljZgkeylhj �h[_ki_qb\Z_l �Zfieblm^m �\uoh^gh]h �kb]gZeZ �i_j_^Zlqbdh\ �gZ�dhglZdlZo
³Ebgby���o�:´� b� ³Ebgby���o�;´� kh_^bgbl_e_c � “L1-16”, “L17-32”, “L33-48”, “L49-64” � �mqZklhd
³j_ljZgkeylhj �±�h[t_dl´��b�gZ�dhglZdlZo �kh_^bgbl_ey �“MUX” ��gZ�mqZkld_ �³j_ljZgkeylhj �±�IPG´�
g_� f_g__� ����� <� wnn� b� _]h� baf_g_gb_ � ^h� fZdkbfZevgh]h � agZq_gby � �g_� [he__ � ���� <� wnn�� ijb
gZ]jmad_ �gZ�khijhlb\e_gb_ �����Hf�

��������� Ihf_ohaZsbs_gghklv � j_ljZgkeylhjZ � hl� djZldh\j_f_gguo � g_bkijZ\ghkl_c
l_e_nhgghc �ebgbb �k\yab�gZ�mqZkld_ �“ j_ljZgkeylhj �h[t_dl” �h[_ki_qb\Z_lky �i_j_ Ẑq_c �ba\_s_gby
G?L� K<YAB� K� IID� ijb� g_khklhy\r_cky � ihiuld_ � j_ljZgkeylhjZ � mklZgh\blv � k\yav� k� IID� aZ
\j_fy��g_�[he__ ����k��Ba\_s_gb_ �g_�nhjfbjm_lky ��_keb�gZjmr_gb_ �ebgbb �k\yab�^ebehkv �g_�[he__
����k�

��������� J_ljZgkeylhj � m^h\e_l\hjy_l � lj_[h\Zgbyf � d� kludm� k� l_e_nhgghc � ebgb_c � =LK
ihkj_^kl\hf �fh^mey �$78�0)�gZ�mqZkld_ �“ j_ljZgkeylhj ��h[t_dl”:

����������� Khijhlb\e_gb_ � ihklhygghfm � lhdm� f_`^m� dZ`^uf� ijh\h^hf � ³Ebgby���o�:´� b
³Ebgby���o�;´� kh_^bgbl_e_c � “L1-16”, “L17-32”, “L33-48”, “L49-64” � b� aZsblguf� aZa_fe_gb_f
^he`gh �[ulv�g_�f_g__���FHf�

����������� Khijhlb\e_gb_ � ihklhygghfm � lhdm� f_`^m� dZ`^uf� dhglZdlhf � ³Ebgby���o�:´
kh_^bgbl_ey � “L1-16” (“L17-32”, “L33-48”,“L49-64” �� b� dhglZdlhf � ³DJ���o�:´� kh_^bgbl_ey
“KR1-16” (“KR17-32”, “KR33-48”, “KR49-64”��� ZgZeh]bqgh � f_`^m� dhglZdlZfb � ³Ebgby���o�;´� b
³DJ���o�;�´� \� jZa]h\hjghf � j_`bf_� ijb� lhd_� �����:� q_j_a� dhglZdlu � ijb� ih^dexq_gghc � d
dhglZdlZf �L��b�L��gZ]jmad_ �khijhlb\e_gb_f �����Hf�^he`gh �[ulv�g_�[he__ ����Hf��

����������� Khijhlb\e_gb_ � ihklhygghfm � lhdm� f_`^m� dhglZdlZfb � ³Ebgby���o�:´� b
³Ebgby���o�;´�kh_^bgbl_e_c �“L1-16”, “L17-32”, “L33-48”, “L49-64” � \� j_`bf_� h`b Ẑgby � \uah\Z�
dh]^Z � h^ghbf_ggu_ � dhglZdlu � ³DJ���o�:´� b� ³DJ���o�;´� kh_^bgbl_e_c � “KR1-16”, “KR17-32”,
“KR33-48”, “KR49-64”��jZahfdgmlu ��^he`gh �[ulv��kh]eZkgh �i������LZ[ebpu���=HKL�������g_�f_g__
1 FHf�

�����������AZlmoZgb_ �kb]gZeZ �g_kms_c �qZklhlu�������±�����=p�\�gZijZ\e_gbb �“ j_ljZgkeylhj ��
:LK” �g_�f_g__����^;�

����������� JZ[hq__ � aZlmoZgb_ � kb]gZeZ � qZklhlhc � ����� =p� \� gZijZ\e_gbb � “ h[t_dl�:LK” � g_
ij_\urZ_l ������^;�ijb�gZ]jmad_ �gZ�khijhlb\e_gbb �����Hf�
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������KhklZ\�j_ljZgkeylhjZ

��������KhklZ\�j_ljZgkeylhjZ �gZ����dhgljhebjm_fu_ �ebgbb �ijb\_ _̂g �\�lZ[ebp_ ���
LZ[ebpZ ��

Bkiheg_gby �j_ljZgkeylhjh\ �gZ����ebgbb

H[hagZq_gb_ GZbf_gh\Zgb_ ::>X����������� ::>X��������������

�^ey�jZkrbj_gby�

::>X��������������

��^ey�jZ^bh�GK�

1 2 3 4 5

::>X����������� Mkljhckl\h�mijZ\e_gby 1 d�l 1 d�l 1 d�l

::>X����������� Fh^mev�$78�&38 ��rl� - ��rl�

::>X����������� Fh^mev�$78�F) ^h���rl�1) ^h���rl� 1) ^h���rl� 1)

::>X����������� Fh^mev

ATU-LIN

^h���rl� 1) ^h���rl� 1) ^h���rl� 1)

::>X����������� Fh^mev

ATU-ATL

^h���rl� 1, 2) ^h���rl� 1, 2) ^h���rl� 1, 2)

::>X����������� Fh^mev

ATU-GR

^h���rl� 1) ^h���rl� 1) ^h���rl� 1)

::>X����������� Dhfie_dl�miZdh\db

dhf[bgbjh\Zgguc

1 d�l 1 d�l 1 d�l

::>X�����������JW Jmdh\h^kl\h�ih

wdkiemZlZpbb

��rl� - ��rl�

::>X����������� Mkljhckl\h�mijZ\e_gby ��rl� -

::>X�������������� Mkljhckl\h�mijZ\e_gby - - ��rl�

::>X�����������IK IZkihjl ��rl� - -

::>X��������������IK IZkihjl - ��rl� -

::>X��������������IK IZkihjl - - ��rl�

::>X�����������AB Dhfie_dl�ABI 1 d�l - 1 d�l

::>X�����������DFQ� Dhfie_dl�fhglZ`guo

qZkl_c

1 d�l - 1 d�l

::>X�����������DFQ� Dhfie_dl�fhglZ`guo

qZkl_c

- 1 d�l -
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Ijbf_qZgby �
��Fh^meb �ATU-MF, ATU-LIN, ATU-ATL �h[_ki_qb\Zxl �khijy`_gb_ �\hkvfb�ebgbc ��fh^mev

ATU-GR – aZsblm����ebgbc ��Dhebq_kl\h �fh^me_c �hij_^_ey_l �ihlj_[bl_ev �gZ�wlZi_ �aZdZaZ��ijbq_f�
\�dhjimk �j_ljZgkeylhjZ �fh`_l�[ulv�mklZgh\e_gh �\�ex[hf�khq_lZgbb �g_�[he__ ���rl��fh^me_c  ATU-
MF, ATU-LIN, ATU-ATL, ATU-GR – g_�[he__ �q_luj_o.

�� Ijb� aZdZa_� fh^me_c � $78�:L/� g_h[oh^bfh � mdZau\Zlv � lbi� bkihevam_fh]h � mkljhckl\Z
mijZ\e_gby �� >ey� khijy`_gby � j_ljZgkeylhjZ � k� IID� lbiZ� ³:leZk��´� \� aZdZaghc � ki_pbnbdZpbb
g_h[oh^bfh �aZdZau\Zlv �mkljhckl\h �mijZ\e_gby �::>X���������������������������� k�=D�kb]gZebaZlhjZ
³Dhf_lZ��D´���::>X���������������

��Mkljhckl\h �mijZ\e_gby �mklZgh\e_gh �gZ�fh^me_ �ATU-CPU.
4�<g_rgbc �bklhqgbd �we_dljhiblZgby �b�dZ[_evgZy �ijh^mdpby ��g_h[oh^bfu_ �^ey�ih^dexq_gby

d� j_ljZgkeylhjm � \g_rgbo � kh_^bg_gbc � \� dhfie_dl � ihklZ\db � g_� \oh^yl�� Hgb� aZy\eyxlky � b
h[_ki_qb\Zxlky � ihlj_[bl_e_f � gZ� hkgh\Zgbb � aZdZaghc � ki_pbnbdZpbb � ijh_dlghc � hj]ZgbaZpbb
�ih^jZa^_e_gby ���hkms_kl\eyxs_c �jZajZ[hldm �ijh_dlZ �ih�mklZgh\d_ �j_ljZgkeylhjZ �

5�Ih�hl^_evghfm �^h]h\hjm �aZ�hl^_evgmx �ieZlm �ihklZ\ey_lky �
Z�� dhfie_dl � ABI� ^ey� j_ljZgkeylhjZ � kh]eZkgh � \_^hfhklb � ::>X�����������AB� �fh^mev

ATU-CPU);
[�� dhfie_dl � ABI� ^ey� j_ljZgkeylhjZ � kh]eZkgh � \_^hfhklb � ::>X�����������AB� �fh^mev

$78�F)��

\��dhfie_dl �ABI�^ey�j_ljZgkeylhjZ �kh]eZkgh �\_^hfhklb �::>X�����������AB��fh^meb �$78�
:L/�k�mkljhckl\hf �mijZ\e_gby �::>X���������������b���::>X����������������

]��dhfie_dl �ABI�^ey�j_ljZgkeylhjZ �kh]eZkgh �\_^hfhklb �::>X�����������AB��fh^mev�$78�
LIN);

^��dhfie_dl �ABI�^ey�j_ljZgkeylhjZ �kh]eZkgh �\_^hfhklb �::>X�����������AB��fh^mev�$78�
GR);

6� Dhfie_dl � <>� kh]eZkgh � \_^hfhklb � ::>X�����������<>� ihklZ\ey_lky � ih� hl^_evghfm
^h]h\hjm �aZ�hl^_evgmx �ieZlm �\�hj]ZgbaZpbb ��hkms_kl\eyxsb_ �fhglZ`��imkdh�gZeZ^hqgu_ �jZ[hlu�
]ZjZglbcgh_ �b�wdkiemZlZpbhggh_ �h[kem`b\Zgb_ �

��������Dhebq_kl\h ��j_ljZgkeylhjh\ ��^ey� �jZkrbj_gby � �^h� ����� �gZijZ\e_gbc � �ijb\_^_gh � �\
lZ[ebp_ ���

LZ[ebpZ ��

H[hagZq_gb_ Dhe�

\h

Dhebq_kl\h �dhgljhebjm_fuo �gZijZ\e_gbc

64 128 192 256 320 384 448 512

���::>X�����������

beb
rl� 1 1 1 1 1 1 1 1

::>X��������������

���K�jZkrbj_gb_f
::>X��������������

rl� - 1 2 3 4 5 6 7

Ijbf_qZgby
��Dhebq_kl\h �j_ljZgkeylhjh\ �^ey�jZkrbj_gby �dhgljhebjm_fuo �gZijZ\e_gbc �mklZgZ\eb\Z_l

ihlj_[bl_ev �ijb�aZdZa_�
��Ijb� ih^dexq_gbb � j_ljZgkeylhjZ � d� ^\mf�IPG� dhebq_kl\h � dhgljhebjm_fuo � gZijZ\e_gbc

^he`gh �[ulv�g_�[he__ �����
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������Mkljhckl\h �b�jZ[hlZ

�������� J_ljZgkeylhj � ij_^klZ\ey_l � kh[hc � fbdjhijhp_kkhjgh_ � mkljhckl\h �� J_ljZgkeylhj
\uiheg_g �\�f_lZeebq_kdhf �dhjimk_ ��<�gb`g_f�hlk_d_ �jZaf_s_gu�fh^meb ��

��fh^mev�$78�&38�
��kf_ggu_ �fh^meb ��$78�0)��$78�$7/��$78�/,1 gZ�\hk_fv�gZijZ\e_gbc ��ebgbc��dZ`^uc�
��fh^mev�:L8�KROSS;
��fh^mev�:L8�'&�
<_jogbc �hlk_d �ij_^gZagZq_g �^ey�ih^dexq_gby �\g_rgbo �k\ya_c �b�mklZgh\db �fh^me_c �aZsblu

:78�*5��H^bg�fh^mev�h[_ki_qb\Z_l �aZsblm����gZijZ\e_gbc ��ebgbc��
MijZ\eyxsbf �maehf�j_ljZgkeylhjZ �y\ey_lky �fh^mev�$78�&38�
�������� JZ[hlhc � j_ljZgkeylhjZ � mijZ\ey_l �fbdjhdhgljhee_j �� jZaf_s_gguc � gZ�fh^me_ � $78�

&38��J_ljZgkeylhj �nmgdpbhgbjm_l �k�IPG� �kf�� lZ[ebpm � ��� q_j_a� h^gh� ba� imevlh\uo � hdhg_qguo
mkljhckl\ �

Z��ih�\u^_e_gghfm �l_e_nhgghfm �dZgZem �q_j_a�fmevlbie_dkhj �63,1�08;�beb�fmevlbie_dkhj
³D:RL:G´�

[�� ih� bgl_jn_ckm � 56���� q_j_a� fmevlbie_dkhj � 63,1� JKH� beb� g_ihkj_^kl\_ggh � q_j_a
ihke_^h\Zl_evguc �ihjl�IW<F�

<u[hj� mkljhckl\Z � imevlh\h]h � hdhg_qgh]h �� k� dhlhjuf� j_ljZgkeylhj � [m^_l� k\yav�
hkms_kl\ey_lky � ihkj_^kl\hf � i_j_fuq_d �� mklZgh\e_gguo � gZ� fh^me_ � $78�&38�� I_j_q_gv
mklZgh\hd �i_j_fuq_d �ijb\_^_g �\�lZ\ebp_ ���

�������� Ihke_ � \dexq_gby � we_dljhiblZgby � beb� ihke_ � gZ`Zlby � dghidb � 5(6(7� �F[jhk�� gZ
fh^me_ �$78�&38�fbdjhijhp_kkhj �l_klbjm_l �nmgdpbhgZevgu_ �maeu�b�ijb�mki_rghf �aZ\_jr_gbb
l_klZ � i_j_\h^bl � j_ljZgkeylhj � \� jZ[hqbc � j_`bf�� Eh]bq_kdh_ � ih^dexq_gb_ � kf_ggh]h � fh^mey � d
fh^mex�$78�&38�hlh[jZ`Z_lky �djZldh\j_f_gguf �\dexq_gb_f �bg^bdZlhjZ �?6�³Fh^mev�\u[jZg´
�kf��ijbeh`_gby �=��>��?��

Ihke_ �\uoh^Z�gZ�jZ[hqbc �j_`bf�j_ljZgkeylhj �aZijZrb\Z_l �gZ�IPG�ba�[Zau�^Zgguo�Z^j_kZ
dhgljhebjm_fuo �gZijZ\e_gbc �

Ihke_ � mki_rgh]h � aZ\_jr_gby � dhfZg^u� IJBIBK:LV� j_ljZgkeylhj � \u^Z_l� gZ� IPG
ba\_s_gb_ �³IJBIBKD:�IJBGYL:´�b�\dexqZ_l�dhgljhev �wlbo�gZijZ\e_gbc

J_ljZgkeylhj � dZ`^uc� pbde� ijh\_jy_l � gZebqb_ � ih^dexq_gguo � IID� b� i_j_^Z_l � gZ� IPG
ba\_s_gby �h�gZebqbb �k�gbfb�k\yab�gZ�l_dmsbc �fhf_gl�\j_f_gb �

Kf_ggu_�fh^meb �khijy]Zxlky �k�fh^me_f�$78�&38�ih�h[s_c�rbg_�ijb_fZ�i_j_^Zqb �^Zgguo
'DWD>���@� �kf�� ijbeh`_gb_ � :��� <u[hj� kf_ggh]h � fh^mey � b� ghf_jZ � ebgbb � hkms_kl\ey_lky
^_rbnjbjh\Zgb_f � Z^j_kZ � gZ� rbg_� mijZ\e_gby � b� rbg_� 6(/>���@� gZ� fh^me_ � $78�DC.
DjZldh\j_f_ggh_ � \dexq_gb_ � bg^bdZlhjZ � ?6� ³Fh^mev� \u[jZg´� ih^l\_j`^Z_l � ih^dexq_gb_ � d
mkljhckl\m �mijZ\e_gby �h^ghc �ba�\hkvfb�ebgbc �gZ�kf_gghf�fh^me_ �^ey�dhgljhey �

��������Nmgdpbhgbjh\Zgb_ �fh^mey �$78�&38
����������Ko_fZ� fh^mey � $78�&38� ihkljh_gZ � gZ� [Za_� h^ghdjbklZevgh]h � fbdjhdhgljhee_jZ

,��&��$+3�� Nmgdpbhgbjh\Zgb_ � fbdjhdhgljhee_jZ � ih^^_j`b\Z_lky � \kljh_gghc � hi_jZlb\ghc
iZfylvx� �5:0�� h[t_fhf� ���� o� �� [Zcl�� iZfylvx� ijh]jZff� 520� k� hj]ZgbaZpb_c � ��D� [� �� [bl�
NmgdpbhgZevgZy �ko_fZ�fh^mey �$78�&38�ijb\_^_gZ �gZ�jbkmgd_ �\�ijbeh`_gbb �<�

����������Fh^mev�$78�&38�khklhbl �ba�nmgdpbhgZevguo �maeh\�
�� fbdjhijhp_kkhjgh]h � maeZ� \� khklZ\_ � mkljhckl\Z � mijZ\e_gby � �fbdjhdhgljhee_jZ

,��&��$+3��� i_j_ijh]jZffbjm_fh]h � aZihfbgZxs_]h � mkljhckl\Z � �IIAM�� ��K���� b� HAM
�??J5HF��;��&���

��ijb_fhi_j_^ZlqbdZ �kb]gZeh\ �gZ�hl�IPG�ih�\u^_e_gghc �l_e_nhgghc �ebgbb�
��ijb_fhi_j_^ZlqbdZ �kb]gZeh\ �hl�IID�ih�aZgylhc �l_e_nhgghc �ebgbb �
��klZ[bebaZlhjZ �gZijy`_gby ���<�
��bg^bdZpbb �
���������� Fbdjhdhgljhee_j �� q_j_a� hldjuluc � dZgZe � gZ� ih^dexq_gghf � kf_gghf� fh^me_ �

ih^dexqZ_l �ebgbx�k\yab�hl�IID�q_j_a�jZa^_ebl_evguc �ljZgknhjfZlhj �d�ijb_fhi_j_^Zlqbdm ������
d=p�� AZ^ZxsZy� qZklhlZ �� g_h[oh^bfZy � ^ey� jZ[hlu� i_j_^ZlqbdZ �� \ujZ[Zlu\Z_lky
fbdjhdhgljhee_jhf �� IZqdb� bfimevkh\ �� \_ebqbgZ � dhlhjuo � hij_^_ey_lky � j_`bfhf� jZ[hlu
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dhgljhee_jZ �� ihklmiZxl � ih� p_ib� 7[�� gZ� \oh^� ijb_fhi_j_ ẐlqbdZ � ��d=p�� Kihkh[� i_j_^Zqb
khh[s_gbc �ih�l_e_nhgghfm �dZgZem ���Zfieblm^gZy �fZgbimeypby ��Kihkh[�dh^bjh\db �bgnhjfZpbb ��
\j_fybfimevkguc ��Kdhjhklv � i_j_^Zqb � ba\_s_gbc � ���� [bl�k�� Knhjfbjh\ZggZy � i_j_^Zlqbdhf � Tx
bgnhjfZpbhggZy �ihkuedZ �q_j_a�hldjuluc �dZgZe �b�jZa^_ebl_evguc �ljZgknhjfZlhj �i_j_ Ẑ_lky �ih
aZgylhc �l_e_nhgghc �ebgbb �gZ�IID��Ihl_gpbhf_ljhf �L���bf__lky �\hafh`ghklv �baf_gylv �mjh\_gv
\uoh^gh]h �kb]gZeZ �i_j_^ZlqbdZ ��kf��jbkmghd �ijbeh`_gby �<��

����������Ijbgyluc �hl�IID�kb]gZe ��ihklmiZ_l �gZ�\oh^�ijb_fgbdZ �5[��nbevljm_lky �hl�ihf_o�
^_l_dlbjm_lky ��nhjfbjmxlky � \� ihke_^h\Zl_evghklv � ijyfhm]hevguo � bfimevkh\ �� b� i_j_^Z_lky � ih
p_ib�5[��\�fbdjhdhgljhee_j �^ey�ZgZebaZ ��Ihl_gpbhf_ljhf � 5��� bf__lky � \hafh`ghklv � baf_gylv
qm\kl\bl_evghklv �ijb_fgbdZ �Rx.

��������Nmgdpbhgbjh\Zgb_ �fh^mey �$78�'&�
���������� Fh^mev� $78�'&� \uihegy_l � nmgdpbb � nhjfbjh\Zl_ey � rbgu� 6(/>���@� b

^_rbnjZlhjZ �Z^j_kZ �j_ljZgkeylhjZ ��:^j_k �j_ljZgkeylhjZ �bkihevam_lky �gZ�\gmlj_gg_c �rbg_� ijb
jZ[hl_ �k�g_kdhevdbfb ��j_ljZgkeylhjZfb ��^h�\hkvfb��jZkrbj_gby �_fdhklb ��:^j_k �mklZgZ\eb\Z_lky
ihevah\Zl_e_f �\dexq_gb_f �juqZ`dh\�gZ�i_j_dexqZl_e_ ��kf��lZ[ebpm �B���ijbeh`_gby �B��

��������Ijb_f�i_j_^ZqZ �ba\_s_gbc �q_j_a�fh^mev�$78�0)�

����������GZ�fh^me_ �$78�0)�jZaf_s_gu�nmgdpbhgZevgu_ �maeu��kf��ijbeh`_gb_ �?��
��dhffmlZlhj �
��jZa^_ebl_evguc �ljZgknhjfZlhj �
��nbevlj�
��dexq�
���������� DhffmlZlhj � �� ZgZeh]h\uc � dhffmlZlhj � \hkvfb� ebgbc �� I_j_dexq_gb_ � ebgbc

hkms_kl\ey_lky � ih� Z^j_km �� \uklZ\e_gghfm � mkljhckl\hf � mijZ\e_gby � gZ�rbg_� mijZ\e_gby �� Q_j_a
hldjuluc � dZgZe � dhffmlZlhjZ � ebgby � ih�rbg_� 'DWD>���@�ih^dexqZ_lky � d� ijb_fhi_j_^Zlqbdm � � ��
d=p��jZaf_s_gghfm �gZ�fh^me_ �$78�&38�

���������� JZa^_ebl_evguc � ljZgknhjfZlhj � \� dZgZe_ � �\k_]h� \hk_fv� dZgZeh\ �� hkms_kl\ey_l
]Zev\Zgbq_kdmx �jZa\yadm �ebgbb �b�kh]eZkh\Zgb_ �l_e_nhgghc �ebgbb �hl�j_ljZgkeylhjZ �

���������� Nbevlj� ij_^klZ\ey_l � kh[hc � nbevlj�ijh[dm �� ij_iylkl\mxsbc � ijhgbdgh\_gbx
qZklhlu����d=p�\�klhjhgm �ZiiZjZlmju �:LK��AZlmoZgb_ �\ukhdhqZklhlgh]h �kb]gZeZ �±�g_�f_g__�����
^;�gZ�gZ]jmad_ �khijhlb\e_gb_f �����Hf�

����������Dexq�ij_^gZagZq_g �^ey�mijZ\e_gby �jZ[hlhc �bg^bdZlhjZ �(6�³Fh^mev�\dexq_g´�ijb
\u[hj_ �fh^mey �mkljhckl\hf �mijZ\e_gby �

��������Ijb_f�i_j_^ZqZ �ba\_s_gbc �q_j_a�fh^mev�$78�$7/�
����������GZ�fh^me_ �$78�$7/�jZaf_s_gu�nmgdpbhgZevgu_ �maeu��kf��ijbeh`_gb_ �>��
��mkljhckl\h �mijZ\e_gby �
��ma_e�k\yab�k�rbghc�^Zgguo�
��ijb_fgh �i_j_ Ẑxs__ �mkljhckl\h �
��rbgguc�nhjfbjh\Zl_ev �
��dhffmlZlhj �
��jZa^_ebl_evguc �ljZgknhjfZlhj �
��nbevlj�
���������� Mkljhckl\h � mijZ\e_gby � ij_^gZagZq_gh � ^ey� mijZ\e_gby � jZ[hlhc � fh^mey � b

\uiheg_gby �Ze]hjblfZ �nmgdpbhgbjh\Zgby �j_ljZgkeylhjZ �k�IID�lbiZ�³:leZk��´´�beb�k�]jmiih\uf
dhgp_gljZlhj � �=D�� kb]gZebaZlhjZ � ³Dhf_lZ�D´�� Mkljhckl\h � \uiheg_gh � gZ� h^ghdjbklZevghf
fbdjhijhp_kkhj_ � :L��K���� Kf_gZ� Ze]hjblfZ � nmgdpbhgbjh\Zgby � hkms_kl\ey_lky � iml_f
mklZgh\db �gZ�fh^mev�$78�$7/�bkiheg_gby �mkljhckl\Z �mijZ\e_gby �kh]eZkgh �lZ[ebpu ���

���������� Ma_e� k\yab� k� rbghc� ^Zgguo� ij_^gZagZq_g � khijy`_gby � fh^mey � k� rbghc
'DWD>���@��Ma_e�ij_^klZ\ey_l �kh[hc �ijb_fgh �i_j_ Ẑxs__ �mkljhckl\h ��h[_ki_qb\Zxs__ �nhjfZl� b
iZjZf_lju �kb]gZeh\ �qZklhlhc � ��� d=p� ijb� ijb_f_�i_j_^Zq_ � ^Zgguo� gZ� qZklhl_ � ��� d=p� k�fh^mey
$78�&38��qZklhlhc ����d=p�

����������Ijb_fgh�i_j_^Zxs__ �mkljhckl\h �ij_^gZagZq_gh �^ey�ijb_fZ �ba�l_e_nhgghc �ebgbb
]Zjfhgbq_kdh]h � kb]gZeZ � qZklhlhc � ��� d=p� hl�IID� lbiZ � ³:leZk��´� beb� bfimevkguo � ihkuehd � gZ
qZklhl_ ����d=p�hl�=D��I_j_^Zxs__ �mkljhckl\h �bkihevam_lky �lhevdh �ijb�jZ[hl_ �k�=D�ih�Ze]hjblfm
jZ[hlu�imevlZ �kb]gZebaZlhjZ �³Dhf_lZ�D´��JZ[hlhc �i_j_^ZlqbdZ �mijZ\ey_l �mkljhckl\h �mijZ\e_gby



J_ljZgkeylhj�©>mgZc�Jª <_g[_kl�E�l�^�
Jmdh\h^kl\h�ih�wdkiemZlZpbb
fh^mey ��Ijbgyluc � kb]gZe � nbevljm_lky � hl� ihf_o�� mkbeb\Z_lky �� ^_l_dlbjm_lky � b� i_j_ Ẑ_lky � ^ey
ZgZebaZ �gZ�mkljhckl\h �mijZ\e_gby ��jZaf_s_ggh_ �gZ�fh^me_ �

����������Rbgguc� nhjfbjh\Zl_ev � ij_^gZagZq_g � ^ey� nhjfbjh\Zgby � ijbgbfZ_fuo � k� rbgu
^Zgguo� kb]gZeh\ � b� jZa]jmadb � mkljhckl\Z � mijZ\e_gby � ijb� iZjZee_evghf � \dexq_gbb � kf_gguo
fh^me_c �

���������� DhffmlZlhj �� jZa^_ebl_evgu_ � ljZgknhjfZlhju � b� nbevlju� ih� gZagZq_gbx � b
kljmdlmj_ �\uiheg_gu �ZgZeh]bqgh ��dZd�b�gZ�fh^me_ �$78�0)�

����������Ijb_f�ba\_s_gbc �hl�IID�lbiZ �³:leZk��´� �jmqgZy �lZdlbdZ �kgylby �kgylby �h[t_dlh\
ih^�hojZgm��

Z��\aylb_ �ih^�hojZgm �\uihegy_lky �j_ljZgkeylhjhf �ih�\u[jZgghfm �gZijZ\e_gbx �b�dhfZg^_
hi_jZlhjZ �gZ�IPG��_keb�gZ�\u[jZgghc �ebgbb �ijbkmlkl\m_l �]Zjfhgbq_kdbc �kb]gZe �qZklhlhc ����d=p
gZijy`_gb_f �g_�f_g__�����f<�wnn��khklhygb_ �³GhjfZ´�gZ�ebgbb��

[�� ijb� \udexq_gbb � ]Zjfhgbq_kdh]h � kb]gZeZ � ijb� \aylhf� ih^� hojZgm � gZijZ\e_gbb
j_ljZgkeylhj �i_j_^Z_l �gZ�IPG�ba\_s_gb_ �³Lj_\h]Z ��h[ju\�re_cnZ �́ �

\��kgylb_ �k�hojZgu�\uihegy_lky �ih�\u[jZgghfm �gZijZ\e_gbx �b�dhfZg^_ �hi_jZlhjZ �gZ�IPG�
����������Ijb_f�i_j_^ZqZ �ba\_s_gbc �hl�=D�hkms_kl\ey_lky �ih�ijhlhlbim �Ze]hjblfZ �jZ[hlu

imevlZ �kb]gZebaZlhjZ �³Dhf_lZ�D´�
��������Ijb_f�i_j_^ZqZ �ba\_s_gbc �q_j_a�fh^mev�$78�/11�
����������GZ�fh^me_ �$78�/11�jZaf_s_gu�nmgdpbhgZevgu_ �maeu��kf��ijbeh`_gb_ �=��
��mkljhckl\h �mijZ\e_gby �
��ma_e�k\yab�k�rbghc�^Zgguo�
��rbgguc�nhjfbjh\Zl_ev �
��i_j_dexqZl_ev �ebgbb �
��dhffmlZlhj �
��baf_jbl_ev �iZjZf_ljh\ �ebgbb �
��bklhqgbd �iblZgby �ebgbb �
���������� Mkljhckl\h � mijZ\e_gby � ij_^gZagZq_gh � ^ey� mijZ\e_gby � jZ[hlhc � fh^mey � b

\uiheg_gby � j_ljZgkeylhjhf � Ze]hjblfZ � jmqghc � lZdlbdb � hojZgu� k� IID� lbiZ� ³Kb]gZe����
Mkljhckl\h �\uiheg_gh �gZ�h^ghdjbklZevghf �fbdjhijhp_kkhj_ �:L��K���

���������� Ma_e� k\yab� k� rbghc� ^Zgguo� b� rbgguc� nhjfbjh\Zl_ev � \uiheg_gu � b
nmgdpbhgbjmxl �dZd�ZgZeh]bqgu_ �maeu�gZ�fh^me_ �gZ�$78�$7/�

����������I_j_dexqZl_ev �ebgbb �ij_^gZagZq_g �^ey�i_j_dexq_gby �l_e_nhgghc �ebgbb �gZ�i_jbh^
hojZgu�h[t_dlZ �d�j_ljZgkeylhjm �hl�:LK��I_j_dexq_gb_ �ebgbb �\uihegy_l �l_e_dhffmgbdZpbhggh_
j_e_ � D� ih� dhfZg^_ � ³<aylv� ih^� hojZgm´�� DhfZg^Z � i_j_^Z_lky � k� IPG� gZ� j_ljZgkeylhj � ih
dhgdj_lghfm � Z^j_km � �gZijZ\e_gbx ��� <� j_ljZgkeylhj_ � dhfZg^Z � i_j_^Z_lky � gZ� mkljhckl\h
mijZ\e_gby �fh^mey �$78�/11��dhlhjh_ �\dexqZ_l�j_e_ �ih�\u[jZgghfm �gZijZ\e_gbx �

<�bkoh^ghf � khklhygbb � �kgyl� k� hojZgu�� j_e_ �D�� h[_klhq_gh � b� q_j_a� ghjfZevgh � aZfdgmlu_
dhglZdlu � D���� b� D���� ebgby � �Z[hg_gl�� ih^dexq_gZ � d� :LK�� Ijb� \aylbb � ih^� hojZgm � j_e_ � D�
\dexqZ_lky � b� dhglZdlZfb � i_j_dexqZ_l � ebgbx� ^ey� dhgljhey � baf_jbl_e_f � iZjZf_ljh\ �� D� ebgbb
ih^dexqZ_lky �\gmlj_ggbc �bklhqgbd �ihklhyggh]h �lhdZ�gZijy`_gb_f ����<�

Baf_jbl_evgZy � p_iv� h[jZam_lky �� iexk� bklhqgbdZ � ?ebg��� j_abklb\guc � lhdhh[jZamxsbc
^_ebl_ev �5���5���dhglZdlu �j_e_ ��D�����hfbq_kdh_ �khijhlb\e_gb_ �ebgbb ��j_abklhj �p_gljZebaZpbb �gZ
IID��hfbq_kdh_ �khijhlb\e_gb_ �ebgbb ��dhglZdlu �j_e_ �D�����fbgmk �bklhqgbdZ �?ebg��DhglZdl �Zdlhf
D���� d� ebgbb � hl� :LK� ih^dexqZ_lky � l_ogheh]bq_kdbc � dhg _̂gkZlhj � K�� _fdhklvx� ����� fdN�
:gZeh]bqgh �nmgdpbhgbjmxl �i_j_dexqZl_eb �hklZevguo �k_fb�ebgbc �gZ�fh^me_ �

���������� DhffmlZlhj � ij_^gZagZq_g � ^ey� ih^dexq_gby � ebgbb � d� baf_jbl_ex � iZjZf_ljh\ � gZ
\j_fy�dhgljhey �b�]Zev\Zgbq_kdhc �jZa\yadb �ebgbb �hl�j_ljZgkeylhjZ �

���������� Baf_jbl_ev � iZjZf_ljh\ � ebgbb � ij_^gZagZq_g � ^ey� ijh\_jdb � khijhlb\e_gby
ih^dexq_gghc � ebgbb � b� i_j_^Zqb � gZ� mkljhckl\h � mijZ\e_gby � khklhygby � ^ey� nhjfbjh\Zgby
khhl\_lkl\mxs_]h � ba\_s_gby ��We_dljhiblZgb_ � baf_jbl_ey � ]Zev\Zgbq_kdb � jZa\yaZgh � hl� ko_fghc
³a_feb´�j_ljZgkeylhjZ �

����������Bklhqgbd � iblZgby � ebgbb � ij_^gZagZq_g � ^ey�kha^Zgby � b� ih^^_j`Zgby � klZ[bevgh]h
lhdZ�\�ebgbb ��Bklhqgbd �\uiheg_g �ih�ko_f_�bfimevkgh]h �ij_h[jZah\Zl_ey �gZijy`_gby ����<�\����<�
Bklhqgbd �bf__l�aZsblm�hl�i_j_]jmahd �ih�lhdm�
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����������Ijb_f�ba\_s_gbc �hl�IID�lbiZ �³Kb]gZe���´��jmqgZy �lZdlbdZ �\aylby�kgylby �h[t_dlh\
ih^�hojZgm�

Z��\aylb_ �ih^�hojZgm �\uihegy_lky �j_ljZgkeylhjhf �ih�\u[jZgghfm �gZijZ\e_gbx �b�dhfZg^_
hi_jZlhjZ �gZ�IPG��_keb�khijhlb\e_gb_ �\u[jZgghc �ebgbb �ijbgbfZ_l �agZq_gby �hl�����^h�����dHf
�khklhygb_ �³GhjfZ´��

[�� ijb� m\_ebq_gbb � khijhlb\e_gby � ebgb� hl� ���� dHf� b� \ur_� ijb� \aylhf� ih^� hojZgm
gZijZ\e_gbb �j_ljZgkeylhj �i_j_^Z_l �gZ�IPG�ba\_s_gb_ �³Lj_\h]Z�h[ju\�re_cnZ�´�

\�� ijb� mf_gvr_gbb � khijhlb\e_gby � ebgb� hl� ���� dHf� b� gb`_� ijb� \aylhf� ih^� hojZgm
gZijZ\e_gbb �j_ljZgkeylhj �i_j_^Z_l �gZ�IPG�ba\_s_gb_ �³Lj_\h]Z ��DA�re_cnZ �́ �

]��kgylb_ �k�hojZgu�\uihegy_lky �ih�\u[jZgghfm �gZijZ\e_gbx �b�dhfZg^_ �hi_jZlhjZ �gZ�IPG�
^�� ijb� ijh\_^_gbb � j_]eZf_glguo � jZ[hl� ^ey� dhgljhey � lhdZ� ebgbb � bkihevam_lky � dhfZg^Z

³L_klh\h_ � \aylb_ � ih^� hojZgm´��<aylb_ � ih^� hojZgm � \uihegy_lky � j_ljZgkeylhjhf � ih� \u[jZgghfm
gZijZ\e_gbx �b�dhfZg^_ �hi_jZlhjZ �³L_klh\h_ �\aylb_ �ih^�hojZgm´�gZ�IPG��ijb�wlhf��i_j\u_ �������k
ihke_ � \u^Zqb� dhfZg^u� jZaj_rZ_lky � ih k̂ljhcdZ � khijhlb\e_gby � \� ebgbb ��?keb� ih� bkl_q_gbb � ��
khijhlb\e_gb_ �ebgbb �khhl\_lkl\m_l �ghjf_��j_ljZgkeylhj �\uihegy_l �\aylb_ �ih^�hojZgm �b�i_j_^Z_l
gZ�IPG�ba\_s_gb_ ��_keb�g_�ghjf_ �±�dhfZg^Z �³L_klh\h_ �\aylb_ �ih^�hojZgm´�aZ\_jrZ_lky �

���������Ijb_f�i_j_^ZqZ �ba\_s_gbc �gZ�IPG�ih�\u^_e_gghfm �l_e_nhgghfm �dZgZem
����������Nmgdpbhgbjh\Zgb_ �j_ljZgkeylhjZ �k�IPG�hkms_kl\ey_lky �\�khhl\_lkl\bb �k�j_`bfhf

jZ[hlu��aZ^Zgguf�ihevah\Zl_e_f ��I_j_q_gv �j_`bfh\�ijb\_^_g �\�lZ[ebp_ ����Ijb�\u[hj_ �j_`bfZ
jZ[hlu� k� IPG� ih� l_e_nhgghc � ebgbb �� ijb_f�i_j_^ZqZ � ^Zgguo� \uihegy_lky � q_j_a
ijb_fhi_j_^Zlqbd �maeZ�k\yab�k�IPG��jZkiheh`_gguc �gZ�fh^me_ �$78�&38��kf��ijbeh`_gb_ �<��
I_j_^ZqZ �ba\_s_gbc �hl�mkljhckl\Z �mijZ\e_gby �j_ljZgkeylhjZ �hkms_kl\ey_lky �ih�p_ib�7[��gZ�ma_e
i_j_^ZlqbdZ � k\yab� k� IPG�� AZ^ZxsZy� qZklhlZ �� g_h[oh^bfZy � ^ey� jZ[hlu� i_j_^ZlqbdZ �
\ujZ[Zlu\Z_lky � fbdjhdhgljhee_jhf �� Kihkh[� i_j_^Zqb � khh[s_gbc � ih� l_e_nhgghfm � dZgZem � �
Zfieblm^gZy � fZgbimeypby �� Kihkh[� dh^bjh\db � bgnhjfZpbb � �� \j_fybfimevkguc �� Kdhjhklv
i_j_^Zqb �ba\_s_gbc �����[bl�k�

Knhjfbjh\ZggZy � i_j_^Zlqbdhf � bgnhjfZpbhggZy � ihkuedZ � q_j_a� jZa^_ebl_evguc
ljZgknhjfZlhj � �]Zev\Zgbq_kdZy �jZa\yadZ ��i_j_^Z_lky �ih� \u^_e_gghc � ebgbb � hl� j_ljZgkeylhjZ � gZ
IPG��Baf_g_gb_ �mjh\gy �\uoh^gh]h �kb]gZeZ �fh`_l�\uihegylvky �ihl_gpbhf_ljhf �7���

����������Ijbgyluc �k�ebgbb �kb]gZe �q_j_a�jZa^_ebl_evguc �ljZgknhjfZlhj �ihklmiZ_l �gZ�\oh^
ijb_fgbdZ �� nbevljm_lky � hl� ihf_o�� ^_l_dlbjm_lky �� nhjfbjmxlky � \� ihke_^h\Zl_evghklv
ijyfhm]hevguo � bfimevkh\ � b� ih� p_ib� 5[�� i_j_ Ẑ_lky � \� mkljhckl\h � mijZ\e_gby � ^ey� ZgZebaZ �
J_]mebjh\dZ �qm\kl\bl_evghklb �fh`_l�\uihegylvky �ihl_gpbhf_ljhf �5���

L_e_nhggZy �ebgby �ih^dexqZ_lky �d�j_ljZgkeylhjm �q_j_a�kh_^bgbl_ev �³08;´�O���
���������Ijb_f�i_j_^ZqZ �ba\_s_gbc �gZ�IPG�ih�bgl_jn_ckm �56����
����������� Nmgdpbhgbjh\Zgb_ � j_ljZgkeylhjZ � k� IPG� hkms_kl\ey_lky � \� khhl\_lkl\bb � k

j_`bfhf�jZ[hlu��aZ^Zgguf�ihevah\Zl_e_f ��I_j_q_gv �j_`bfh\�ijb\_^_g �\�lZ[ebp_ ����Ijb�\u[hj_
j_`bfZ� jZ[hlu� k� IPG� ih� bgl_jn_ckm � 56����� ijb_f�i_j_^ZqZ � ^Zgguo� \uihegy_lky � q_j_a
ijb_fhi_j_^Zlqbd �� jZkiheh`_gguc � gZ� fh^me_ � $78�&38� �kf�� ijbeh`_gb_ � <��� GZ� fh^me_
jZaf_s_gu�ij_h[jZah\Zl_eb �eh]bq_kdh]h �mjh\gy �i_j_^Zxsbo �kb]gZeh\ �p_i_c �bgl_jn_ckZ �56����\
^\mo� iheyjgu_ �� gZijy`_gb_f � hl� fbgmk � ��� ^h� ��� <�� IjbgbfZ_fu_ � ^Zggu_ � ij_h[jZamxlky � \
h[jZlghc �ihke_^h\Zl_evghklb ��Kdhjhklv �i_j_^Zqb �^Zgguo�±������[bl�k��I_j_q_gv �ijbf_gy_fuo �\
j_ljZgkeylhj_ �p_i_c �bgl_jn_ckZ �56����ijb\_^_g �\�lZ[ebp_ �@���ijbeh`_gby �@�

Ih^dexq_gb_ � IW<F� d� j_ljZgkeylhjm � ^he`gh � \uihegylvky � ijb� ihfhsb� bgl_jn_ckgh]h
dZ[_ey ��kf��jbkmghd �@���ijbeh`_gby �@���DZ[_ev�ba]hlZ\eb\Z_lky �beb�ijbh[j_lZ_lky �ihlj_[bl_e_f
kZfhklhyl_evgh �

���������Ijb_f�i_j_^ZqZ �ba\_s_gbc �ih�l_e_nhgghfm �dZgZem �b�bgl_jn_ckm �56���
�����������Ijb�\u[hj_ �wlh�j_`bfZ�j_ljZgkeylhj �ih^^_j`b\Z_l �k\yav�k�^\mfy�IPG�
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������J_`bfu�jZ[hlu

��������J_ljZgkeylhj �nmgdpbhgbjm_l �\�j_`bfZo��ijb\_ _̂gguo �\�lZ[ebp_ ���
LZ[ebpZ ��

J_`bfu�jZ[hlu�j_ljZgkeylhjZ

Iheh`_gb_ �i_j_dexqZl_e_c ��^`Zfi_jh\ ��gZ

fh^me_ �ATU-CPU

J1 J2 J3 J4 J5 J6 J7 J8

��>ey�::>X�����������

����JZ[hlZ �k�IPG�DBKPH�³>mgZc´

ih�l_e_nhgghfm �dZgZem

1 1 - - - - 1 1

����JZ[hlZ �k�IPG�:BMK�³DZrlZg´

ih�l_e_nhgghfm �dZgZem

1 - - - - - 1 1

����JZ[hlZ �k�IPG�DBKPH�³>mgZc´

ih�bgl_jn_ckm �56���

- 1 - - 1 1 - -

����JZ[hlZ �k�^\mfy�IPG�DBKPH

³>mgZc´�ih�l_e_nhgghc �ebgbb �b

bgl_jn_ckm �56���

- - 1 1 - - 1 1

��>ey�::>X��������������

����JZ[hlZ �k�IPG�DBKPH�³>mgZc´

ih�bgl_jn_ckm �56���

- 1 - - 1 1 - -

������Kj_^kl\Z �baf_j_gby ��bgkljmf_gl �b�ijbgZ^e_`ghklb

��������>ey�ijh\_jdb �iZjZf_ljh\ �j_dhf_g^m_lky �ijbf_gylv �ijb[hju ��ijb\_^_ggu_ �gb`_�beb
bf�ZgZeh]bqgu_ �

hkpbeeh]jZn �K������
dhf[bgbjh\Zgguc �ijb[hj �������
]_g_jZlhj �kb]gZeh\ �gbadhqZklhlguc �=������

������FZjdbjh\dZ �b�iehf[bjh\Zgb_

��������FZjdbjh\dZ �j_ljZgkeylhjZ �mklhcqb\Z �b�f_oZgbq_kdb �ijhqgZ �\�l_q_gbb �kjhdZ �kem`[u
j_ljZgkeylhjZ �

��������FZjdbjh\dZ �j_ljZgkeylhjZ �kh^_j`bl �
Z��gZ�ebp_\hc �klhjhg_ �^\_jpu��h[hagZq_gb_ �ijb[hjZ ��eh]hlbi �ij_^ijbylby �ba]hlh\bl_ey �
[��wlbd_ldZ �j_ljZgkeylhjZ �kh^_j`bl �
��gZbf_gh\Zgb_ �ij_^ijbylby �ba]hlh\bl_ey �b�_]h�lh\Zjguc �agZd�
��mkeh\gh_ �h[hagZq_gb_ �j_ljZgkeylhjZ �
��ihjy^dh\uc �ghf_j�ih�kbkl_f_ �gmf_jZpbb ��ijbgylhc �gZ�ij_^ijbylbb �ba]hlh\bl_e_ �
OOMM�===��]^_���OO���ihke_^gb_ �^\_�pbnju�]h^Z�ba]hlh\e_gby �

�MM���f_kyp�]h^Z�ba]hlh\e_gby �
��===���ihjy^dh\uc �ghf_j�ijb[hjZ �

��^bZiZahg �ghfbgZevguo �gZijy`_gbc �
��ghfbgZevgh_ �agZq_gb_ �qZklhlu�k_l_\h]h �gZijy`_gby �
��ihlj_[ey_fuc �lhd�
��kl_i_gv �aZsblu�h[hehqdb �
��h[hagZq_gb_ �\ZjbZglZ �debfZlbq_kdh]h �bkiheg_gby �



J_ljZgkeylhj�©>mgZc�Jª <_g[_kl�E�l�^�
Jmdh\h^kl\h�ih�wdkiemZlZpbb

��h[hagZq_gb_ �ghf_jZ �l_ogbq_kdbo �mkeh\bc �
��agZd�khhl\_lkl\by �kbkl_f_ �MdjK?IJH��AgZd�^he`_g �khhl\_lkl\h\Zlv �>KLM������
��gZ^ibkv �“K^_eZgh �\�MdjZbg_ ”.
��������LjZgkihjlgZy �fZjdbjh\dZ �kh^_j`bl �
wlbd_ldm �k�h[hagZq_gb_f �bkiheg_gby �j_ljZgkeylhjZ �
wlbd_ldm �k�fZgbimeypbhggufb �agZdZfb��“;_j_qv�hl�\eZ]b”, “ <_jo”.

����MiZdh\dZ

������MiZdh\dZ �j_ljZgkeylhjZ �khklhbl �ba�
Z��dhjh[db �ba�dZjlhgZ �L��K�=HKL������
[��q_oeZ�ba�ie_gdb �ihebwlbe_gh\hc �F_��khjl�=HKL�������k�j_ljZgkeylhjZ �
\��q_oeZ�ba�ie_gdb �ihebwlbe_gh\hc �F_��khjl�=HKL�������k�dhfie_dlhf �ABI��meh`_ggh]h

\gmljv �dhjh[db �
������Dhjh[dZ �ihke_ �mdeZ^db �ijb[hjh\ �hde_b\Z_lky �e_glhc �IW�k�ebidbf�keh_f����o����G���

khjl�=HKL�������

��Bkihevah\Zgb_�ih�gZagZq_gbx

����H[sb_�iheh`_gby

������Ijb�ih^]hlh\d_ �d�bkihevah\Zgbx �g_h[oh^bfh �\uihegblv �\k_�lj_[h\Zgby ��ijb\_^_ggu_
\�gZklhys_f �jmdh\h^kl\_ �

����Ih^]hlh\dZ �j_ljZgkeylhjZ �d�bkihevah\Zgbx

������F_ju�[_ahiZkghklb �ijb�ih^]hlh\d_ �ijb[hjZ

�������� Ijb� jZ[hl_ � k� j_ljZgkeylhjhf � ke_^m_l � kh[ex^Zlv � ke_^mxsb_ � ijZ\beZ � l_ogbdb
[_ahiZkghklb �

�d� jZ[hl_ � k� j_ljZgkeylhjhf � ^himkdZxlky � ebpZ �� bamqb\rb_ � gZklhys__ � jmdh\h^kl\h � b
bf_xsb_�m^hklh\_j_gb_ �gZ�ijZ\h �jZ[hl�k�we_dljhmklZgh\dZfb �^h������<��

��kh[ex^Zcl_ �lj_[h\Zgby �“IjZ\be �l_ogbdb �wdkiemZlZpbb �we_dljhmklZgh\hd �ihlj_[bl_e_c ” �b
“IjZ\be �l_ogbdb �[_ahiZkghklb ��ijb�wdkiemZlZpbb �we_dljhmklZgh\hd �ihlj_[bl_e_c ”;

��gZ^_`gh �aZa_febl_ �dhjimk �j_ljZgkeylhjhf ��G_�ih^dexqZcl_ �aZsblgh_ �aZa_fe_gb_ �d�[ZlZj__
hlhie_gby �

�� ijb� mklZgh\d_ � i_j_ghkguo � ijb[hjh\ � b� baf_j_gbyo �� bkdexqZcl_ � dZkZgb_ � lhdh\_^msbo
qZkl_c �k�hiZkguf�gZijy`_gb_f �

�� ijb� ijh\_jd_ � we_dljbq_kdbo � p_i_c � ij_^\Zjbl_evgh � h[_klhqvl_ � wlb� p_ib� b� ijh\_jvl_
hlkmlkl\b_ �gZijy`_gby �k�ihfhsvx�ijb[hjZ �dhf[bgbjh\Zggh]h �������beb�_fm�ZgZeh]bqgh]h �

�� aZij_sZ_lky � ih^kh_^bgylv � b� hlkh_^bgylv � fh^meb �� kh_^bgbl_eb �� gZoh^ysb_ky � ih^
gZijy`_gb_f �

�� aZij_sZ_lky � kgbfZlv � aZsblgu_ � we_f_glu � dhgkljmdpbb �� aZdju\Zxsb_ � ^hklmi � d
lhdh\_^msbf �qZklyf��gZoh^ysbfky �ih^�gZijy`_gb_f �

��aZij_sZ_lky �\dexqZlv �j_ljZgkeylhjhf �ijb�g_bkijZ\ghf �aZa_fe_gbb�
�� aZij_sZ_lky � mklZgZ\eb\Zlv � \klZ\db � ieZ\db_ �� ghfbgZeu � dhlhjuo � g_� khhl\_lkl\mxl

^hdmf_glZpbb �
�� ijh\_jvl_ � gZ^_`ghklv � ih^dexq_gby � ijh\h^Z � aZsblgh]h � aZa_fe_gby � d� de_ff_� aZsblgh]h

aZa_fe_gby �dhjimkZ �ijb[hjZ �
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������Ihjy^hd �mklZgh\db ��hkfhljZ �b�ijh\_jdb �]hlh\ghklb

��������F_ju�[_ahiZkghklb �ijb�ih^]hlh\d_ �b�wdkiemZlZpbb

Ijb� jZ[hl_ � k� j_ljZgkeylhjhf � ke_^m_l � kh[ex^Zlv � ijZ\beZ � l_ogbdb � [_ahiZkghklb �
ijb\_^_ggu_ �\�i��������b�baeh`_ggu_ �gb`_�

�� hldZaZ\rb_ � \h� \j_fy� wdkiemZlZpbb � fh^meb � j_ljZgkeylhjZ � \hkklZgZ\eb\Zxlky � iml_f� bo
aZf_gu�gZ�bkijZ\gu_ �ba�khklZ\Z �ABI��bf_xs_]hky �m�ihevah\Zl_ey �

��\k_�jZ[hlu��k\yaZggu_ �k�l_oh[kem`b\Zgb_f ��j_fhglhf �b�baf_j_gb_f �iZjZf_ljh\ � ^he`gu
ijhba\h^blvky �h[mq_gguf �ki_pbZebklhf �

��ijb�ijbf_g_gbb �j_ljZgkeylhjhf �\�khklZ\_ �kbkl_f�p_gljZebah\Zgghc �hojZgu� g_h[oh^bfh
ij_^\Zjbl_evgh �m\_^hfeylv �^_`mjgh]h �imevlZ �mijZ\e_gby �gZ�IPH��>IM��h�gZqZe_ �b�aZ\_jr_gbb
jZ[hl�

��<GBF:GB?��G?�IH>DEXQ:CL?�DHGLJHEVGH�BAF?JBL?EVGMX�:II:J:LMJM
D� EBGBB� K<YAB�� ?KEB� <� WLH� <J?FY� HOJ:GY?FUC� H;T?DL� G:OH>BLKY� IH>
HOJ:GHC�

�� ijb� \uiheg_gbb � iZyevguo � jZ[hl� g_h[oh^bfh � jmdh\h^kl\h\Zlvky � lj_[h\Zgbyfb
“KZgblZjguo �ijZ\be �hj]ZgbaZpbb �ijhp_kkh\ �iZcdb �f_edbo�ba^_ebc ��kh^_j`Zsbo �k\bg_p �����������
952”;

��lj_[h\Zgby �[_ahiZkghklb �ijb�\uiheg_gbb �we_dljhfhglZ`guo �jZ[hl���ih�=HKL����������
�� ijh\_jvl_ � gZ^_`ghklv � ih^dexq_gby � ijh\h^Z � aZsblgh]h � aZa_fe_gby � d� \bglm � aZsblgh]h

aZa_fe_gby �dhjimkZ �ijb[hjZ �
��ihke_ �lsZl_evgh]h �hkfhljZ �\k_o�kh_^bg_gbc �ZddmjZlgh �jZaeh`bl_ �dZ[_eb ��ijh\h^Z ��`]mlu�

\�aZ`bfgu_�mkljhckl\Z �gZ�dhjimk_ �j_ljZgkeylhjZ �

��������WdkiemZlZpbhggu_ �h]jZgbq_gby

����������Ijb�jZ[hl_ �k�j_ljZgkeylhjhf �\uihegycl_ �ke_^mxsb_ �lj_[h\Zgby �
��g_�^himkdZcl_ �ih^dexq_gb_ �l_e_nhgguo �ZiiZjZlh\ �d� ebgbb �k\yab� gZ� mqZkld_ � hl�:LK� ^h

j_ljZgkeylhjZ �
�� i_j_^� baf_j_gb_f � khijhlb\e_gby � baheypbb � p_i_c � \g_rgbo � k\ya_c � g_h[oh^bfh � bo

hldexqblv �hl�j_ljZgkeylhjZ �

��������MklZgh\dZ �j_ljZgkeylhjZ

����������Ihf_s_gb_ ��\�dhlhjhf �<u�mklZgZ\eb\Z_l_ �^ey�wdkiemZlZpbb �j_ljZgkeylhj ��^he`gh
[ulv� h[hjm^h\ Zgh� bkdmkkl\_gguf � hk\_s_gb_f �� Z� ijb[hj � aZsbs_g� hl� ijyfh]h � \ha^_ckl\by
Zlfhkn_jguo �hkZ^dh\ ��<�\ha^mo_ �g_�^he`gh �[ulv�ijbf_k_c �Z]j_kkb\guo �\_s_kl\ ��WdkiemZlZpby
j_ljZgkeylhjZ � ^he`gZ � hkms_kl\eylvky � \� khhl\_lkl\bb � k� lj_[h\Zgbyfb � “IjZ\beZfb � ih`Zjghc
[_ahiZkghklb �\�MdjZbg_ ” �>G:HI�����������

����������MklZgh\bl_ �j_ljZgkeylhj �gZ�kl_g_ �k�mq_lhf�lj_[h\Zgbc �<KG���������b�m^h[kl\Z �^ey
h[kem`b\Zgby�

����������I_j_^�ih^dexq_gb_f �ijh\h^h\ ��`]mlh\�beb�dZ[_e_c �ijh\_jvl_ �\g_rgbf�hkfhljhf �
qlh[u�hgb�g_�[ueb�baebrg_ �ih]gmlufb ��Z�baheypby �gZ�gbo�g_�[ueZ�ih\j_`^_gZ �

K� p_evx� mijhs_gby � l_ogbq_kdh]h � h[kem`b\Zgby � j_ljZgkeylhjZ � ij_^mkfhljbl_
g_h[oh^bfuc �aZiZk�^ebgu�\g_rgbo �k\ya_c �gZ�kemqZc �bo�ihehfdb �b�h[hagZqvl_ �[bjdhc �k�ghf_jhf�

���������� G_� ^himkdZcl_ � jZks_ie_gby � fgh]h`bevgh]h � ijh\h^Z� gZ� hl^_evgu_ � `bedb� ijb
jZkiZcd_ �kh_^bgbl_e_c �\h�ba[_`Zgb_ �aZfudZgby �bo�gZ�khk_^gb_ �aZ`bfu�

���������� Ijh\_jvl_ �� qlh� \g_rgb_ � k\yab� j_ljZgkeylhjZ � jZkiZygu � gZ� kh_^bgbl_eb � \
khhl\_lkl\bb � k� lZ[ebpZfb �� ijb\_^_ggufb � \� ijbeh`_gby � B�� Ebgb � k\yab� hl� Z[hg_glh\ � �Ebgby
���o�:��Ebgby � ���o�;��g_h[oh^bfh �jZkiZylv �gZ�rlujb�ljb^pZlb �k_fb�dhglZdlguo �kh_^bgbl_e_c
lbiZ�SL37LF. Ebgb �k\yab�hl�j_ljZgkeylhjZ �gZ�:LK��DJ���o�:��DJ���o�;��g_h[oh^bfh �jZkiZylv �gZ
]g_a^Z� ljb^pZlb � k_fb� dhglZdlguo � kh_^bgbl_e_c � lbiZ � #096702374704. Kh_^bgbl_eb � gZoh^ylky � \
dhfie_dl_ �DFQ��

���������� Ihke_ � jZkiZcdb � dhglZdlh\ � aZdjhcl_ � kh_^bgbl_eb � dh`moZfb #09670270434, HG,
dhlhju_ �gZoh^ylky �\�dhfie_dl_ �DFQ��
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����������I_j_^�ih^dexq_gb_f �\g_rgbo �l_e_nhgguo �ebgbc �ijhba\_^bl_ �baf_j_gb_ �aZlmoZgby
\�gbo�ih�mgbnbpbjh\Zgguf �f_lh^bdZf ��ijbgyluf �\�l_e_nhgbb �

���������� We_dljhiblZgb_ � j_ljZgkeylhjZ � ^he`gh � \uihegylvky � hl� \g_rg_]h
klZ[bebabjh\Zggh]h � bklhqgbdZ � ihklhyggh]h � lhdZ� gZijy`_gb_f � ��� <� lhdhf� g_� f_g__� �� :� ijb
dhwnnbpb_gl_ � aZ]jmadb � ����� Bklhqgbd � ^he`_g � bf_lv� aZsblm� \lhjbqguo � p_i_c � hl� i_j_]jmadb �
KhojZgyy �iheyjghklv ��ih^dexqbl_ �bklhqgbd �d�j_ljZgkeylhjm �dZd�ihdZaZgh �\�ijbeh`_gbb �B�

Ijb� h[_klhqb\Zgbb � we_dljhk_lb � ���� <� bklhqgbd � ^he`_g � Z\lhfZlbq_kdb � i_j_oh^blv � gZ
jZ[hlm �hl�ZddmfmeylhjZ �b� \u^Z\Zlv � ba\_s_gb_ � h[� wlhf� \h� \g_rgxx� p_iv�� dhlhjZy �fh`_l� [ulv
ih^dexq_gZ �d�h^ghfm �ba�gZijZ\e_gbc �gZ�fh^me_ �ATU-LIN ��>ey�i_j_^Zqb �wlh]h�ba\_s_gby �gZ�IPG
q_j_a�j_ljZgkeylhj �\g_rgyy �p_iv�bklhqgbdZ

����������Ijb�i_j_^Zq_ �^Zgguo�hl�j_ljZgkeylhjZ �gZ�IPG�ih�\u^_e_gghc �l_e_nhgghc �ebgbb �
ebgbx�g_h[oh^bfh �ih^dexqblv �d�kh_^bgbl_ex �³MUX´��bkihevamy �kh_^bgbl_ev �^\mo�dhglZdlguc
lbiZ�������������������������Kh_^bgbl_ev �gZoh^blky �\�dhfie_dl_ �DFQ��

����������� Ijb� i_j_^Zq_ � ^Zgguo� hl� j_ljZgkeylhjZ � gZ� IPG� ih� bgl_jn_ckm � 56���

ihevah\Zl_ex � g_h[oh^bfh � ijbh[j_klb � beb� ba]hlh\blv � dZ[_ev �� ko_fZ� dhlhjh]h � ijb\_ _̂gZ � gZ
jbkmgd_ �@���\��ijbeh`_gbb �@�

����������� Ih� hdhgqZgbb � ih^dexq_gby � \g_rgbo � k\ya_c � d� j_ljZgkeylhjm �� ijh\_jvl_
ijZ\bevghklv � \k_o� kh_^bg_gbc ��?keb� h[gZjm`_gu � dZdb_�lh� hrb[db �� bkijZ\vl_ � bo� ^h� lh]h�� dZd
\dexqZlv �gZijy`_gb_ �we_dljhiblZgby �j_ljZgkeylhjZ �

������Ijh\_jdZ �]hlh\ghklb �j_ljZgkeylhjZ �d�ijbf_g_gbx

�������� <� h[_klhq_gghf � khklhygbb � j_ljZgkeylhjZ � ijh\_jvl_ � h[hagZq_gby � mkljhckl\
mijZ\e_gby � �gZde_cdZ � gZ� fbdjhijhp_kkhj_ �� gZ� fh^meyo � b� bo� khhl\_lkl\b_ � bkiheg_gbx
j_ljZgkeylhjZ � kh]eZkgh � lZ[ebp � �� b� ��� GZ� fh^me_ � $78�&38� ijh\_jvl_ � ijZ\bevghklv � mklZgh\db
i_j_fuq_d �\u[jZggh]h �j_`bfZ kh]eZkgh �lZ[ebp_ ���

��������<dexqbl_ �we_dljhiblZgb_ �j_ljZgkeylhjZ ��J_ljZgkeylhj �fh`_l�[ulv�\dexq_g �\�jZ[hlm
dZd�^h�aZ\_jr_gby �ih^]hlh\db �IPG�d�jZ[hl_ ��lZd�b�\�jZ[hq_f�j_`bf_��Ijb�gZebqbb �iblZxs_]h
gZijy`_gby �gZ�\oh^_ �j_ljZgkeylhjZ �gZ�fh^me_ �$78�&38�k\_lylky �bg^bdZlhju �?��±�gZebqb_ ���<�
?�� ±� gZebqb_ � �<�� Hlkq_l� ghf_jh\ � bg^bdZlhjh\ � ?� gZ� fh^me_ �� mklZgh\e_gghf � \� j_ljZgkeylhj �
hkms_kl\ey_lky � k\_jom � \gba�� Mkljhckl\h � mijZ\e_gby � l_klbjm_l � nmgdpbhgZevgu_ � maeu� b� ijb
mki_rghf �aZ\_jr_gbb �l_klZ �i_j_\h^bl �j_ljZgkeylhj �\�jZ[hqbc �j_`bf�

LZ[ebpZ ��

Bkiheg_gb_

j_ljZgkeylhjZ

GZ�dZdhf�fh^me_

gZoh^blky

H[hagZq_gb_ �gZ�gZde_cd_ �mkljhckl\Z

mijZ\e_gby
::>X���������

01
ATU-CPU >mgZc�J�MM��     <O�MM

Lh�`_ ATU-DC >mgZc�J�MM�-05�<O�MM

::>X���������

01-02
ATU-CPU >mgZc�J�MM�����<O�MM

Lh�`_ ATU-DC >mgZc�J�MM�-05�<O�MM

>ey� \k_o
bkiheg_gbc

ATU-LIN >mgZc�J�MM�-04�<O�MM

Lh�`_ ATU-ATL >mgZc�J�MM�-02�<O�MM

Lh�`_ Lh�`_ >mgZc�J�MM�-03�<O�MM

Ijbf_qZgby �±�<�h[hagZq_gbb �<O�MM��ijbgylh �
<�±�\_jkby �ijh]jZffu�
O�±�ghf_j�\_jkbb �fbdjhijh]jZffu �
MM�±�ghf_j�j_^Zdpbb �fbdjhijh]jZffu �
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JZ[hqbc �j_`bf�hlh[jZ`Z_lky �djZldh\j_f_gguf �\dexq_gb_f �bg^bdZlhjh\ �?����?���
Z�� \dexq_g � h^bg� ba� bg^bdZlhjh\ � ?��?��� ±� ghf_j� bg^bdZlhjZ � khhl\_lkl\m_l � ghf_jm

gZijZ\e_gby � gZ� \u[jZgghf � gZ� l_dmsbc � fhf_gl� kf_gghf� fh^me_ �� J_ljZgkeylhj � h[jZ[Zlu\Z_l
^Zggu_ � ih� \u[jZgghfm � gZijZ\e_gbx �� GZ� \u[jZgghf � kf_gghf� fh^me_ � \dexq_g � bg^bdZlhj � (6
³Fh^mev�\u[jZg´�

[�� h^gh\j_f_ggh_ � \dexq_gb_ � bg^bdZlhjh\ � ?����?�� �q_luj_� \_jogbo � bg^bdZlhjZ � \� ]jmii_�
mdZau\Z_l ��qlh�j_ljZgkeylhj �jZ[hlZ_l �gZ�ijb_f�^Zgguo�hl�IPG�

\�� h^gh\j_f_ggh_ � \dexq_gb_ �bg^bdZlhjh\ �?����?��� �q_luj_� gb`gbo� bg^bdZlhjZ � \� ]jmii_�
mdZau\Z_l ��qlh�j_ljZgkeylhj �jZ[hlZ_l �gZ�i_j_^Zqm �^Zgguo�gZ�IPG

���������Ihke_ � \uoh^Z� gZ� jZ[hqbc � j_`bf� j_ljZgkeylhj � Z\lhfZlbq_kdb � \uklZ\ey_l � gZ�IPG
lj_[h\Zgb_ �gZ�ijbibkdm �ghf_jh\ �ebgbc ��d� dhlhjuf� ih^dexqZxlky �P_gljZeb �� hibkZggu_ � \� [Za_
^Zgguo�

�������� Ihke_ � mki_rgh]h � aZ\_jr_gby � j_ljZgkeylhjhf � ijbibkdb � dhgljhebjm_fuo
gZijZ\e_gbc ��j_ljZgkeylhj �i_j_oh^bl �\�j_`bf�dhgljhey � aZ� jZ[hlhc �IID�� J_ljZgkeylhj � ]hlh\� d
jZ[hl_ ��>Ze__ �j_ljZgkeylhj �hijZrb\Z_l �ijbibkZggu_ �IID��kf_ggu_ �fh^meb��b�i_j_^Z_l �gZ�IPG
ba\_s_gby �h�khklhygbb �dhgljhebjm_fuo �fh^meyfb �gZijZ\e_gbc �gZ�l_dmsbc �fhf_gl�\j_f_gb ��<
kemqZ_ � _keb� gb� h^bg� IID� beb� kf_gguc � fh^mev� g_� ih^dexq_g � gZ� fhf_gl� ijh\_jdb � d
j_ljZgkeylhjm �� gZ� IPG� i_j_^Z_lky � ba\_s_gb_ � ³G_l� k\yab� k� IID´� ih� \k_f� ijbibkZgguf
gZijZ\e_gbyf �

��������Ijb�ijh\_jd_ �]hlh\ghklb �jZ[hlu�j_ljZgkeylhjZ �k�fh^me_f�$78�/,1�g_h[oh^bfh �
Z��ijh\_jy_fh_ �gZijZ\e_gb_ �gZ�IPG�mklZgh\blv �\�gZ[ex^_gb_ �b�kgylv�_]h�k�hojZgu�
[��\aylv�i_j_f_gguc �j_abklhj �khijhlb\e_gb_f ����dHf��\dexqblv �_]h�j_hklZlhf �b�mklZgh\blv

ijb�ihfhsb�hff_ljZ �gZ�\u\h^Zo�j_abklhjZ �khijhlb\e_gb_ �hl�����^h�����dHf�
\�� gZ� h[t_dl_ �� \� jZaju\� dhgljhebjm_fhc � ebgbb �� mklZgh\blv � ihke_^h\Zl_evgh � j_hklZl � b

fbeebZfi_jf_lj �
]��gZ�IPG�\uihegblv �l_klh\h_ �\aylb_ �ih^�hojZgm �b�ijb�i_j_dexq_gbb �dhgljhebjm_fhc �gZ

h[t_dl_ � ebgbb � gZ� hojZgm � �ihy\e_gb_ � lhdZ� \� ebgbb��� \� l_q_gbb � ��� k� fbeebZfi_jf_ljhf
dhgljhebjh\Zlv � lhd�� Baf_j_ggh_ � agZq_gb_ � lhdZ� \� ebgbb � ^he`gh � [ulv� hl� ���� ^h� ��� �� f:�� >h
bkl_q_gby � ��� k� baf_gyxl� khijhlb\e_gb_ � j_hklZlZ � ^h� ^hklb`_gby � lhdZ� \� ebgbb � ���� f:�
Ijb\_^_ggZy �ijhp_^mjZ �fh`_l�[ulv�\uiheg_gZ �g_kdhevdh �jZa�^h�^hklb`_gby �lj_[m_fh]h �agZq_gby
lhdZ�

^��ijb�\uiheg_gbb �i_j_qbke_gby �]��ijh\_jblv �gZ�IPG�\aylb_ �ih^�hojZgm �dhgljhebjm_fh]h
gZijZ\e_gby �[_a�bkihevah\Zgby �l_klh\h]h �\aylby�ih^�hojZgm�

_�� ijh\_jblv � ijb� \aylhf� ih^� hojZgm � gZijZ\e_gbb � nhjfbjh\Zgb_ � b� i_j_^Zqm � gZ� IPG
ba\_s_gbc � h� lj_\h]_ � ijb� m\_ebq_gbb � b� mf_gvr_gbb � khijhlb\e_gby � ebgbb �� GZ� IPG� kgylv� k
hojZgu�dhgljhebjm_fh_ �gZijZ\e_gb_ �

��������Ijh\_jdZ �]hlh\ghklb �jZ[hlu�j_ljZgkeylhjZ �k�fh^me_f�$78�:L/�
Z��ijh\_jdZ �ijb�ih^dexq_gghf �IID�³:leZk��´�
���ijh\_jy_fh_ �gZijZ\e_gb_ �gZ�IPG�mklZgh\blv �\�gZ[ex^_gb_ �b�kgylv�_]h�k�hojZgu�
��� baf_gyy � \uoh^gh_ � gZijy`_gb_ � gZ� IID� ³:leZk��´� mklZgh\blv � gZ� \oh^_ � j_ljZgkeylhjZ

Zfieblm^m �kb]gZeZ �gZijy`_gb_f �hl�����^h�����<�Wnn�
���gZ�IPG�\aylv�ih^�hojZgm �dhgljhebjm_fh_ �gZijZ\e_gb_ �
���bfblbjh\Zlv �lj_\h]m �ih�re_cnm�b�dhgljhebjh\Zlv �gZ�IPG�ihemq_gb_ �ba\_s_gby �³Lj_\h]Z

�h[ju\�re_cnZ�´��Kgylv�k�hojZgu�dhgljhebjm_fh_ �gZijZ\e_gb_ �
[��ijh\_jdZ �ijb�ih^dexq_gghf �=D�kb]gZebaZlhjZ �³Dhf_lZ�D´�d� j_ljZgkeylhjm � \dexqZ_l� \

k_[y�ijh\_jdb �ih�nhjfbjh\Zgbx �ba\_s_gbc �=D�kh]eZkgh �jmdh\h^kl\Z �ih�wdkiemZlZpbb �gZ�=D�b
dhgljhev �ijb_fZ �ba\_s_gbc �gZ�IPG�hl�=D�

��������Ijb�ijh\_jd_ �]hlh\ghklb �jZ[hlu�j_ljZgkeylhjZ �k�fh^me_f�$78�0)�g_h[oh^bfh �
Z��d�j_ljZgkeylhjm �ih�ijh\_jy_fhfm �gZijZ\e_gbx �ih^dexqblv �IID��63,1�9%��<;>����beb

<;>�����kh]eZkgh �jmdh\h^kl\Z �ih�wdkiemZlZpbb �gZ�IID�
Z��ijh\_jy_fh_ �gZijZ\e_gb_ �gZ�IPG�mklZgh\blv �\�gZ[ex^_gb_ �b�h[t_dl�kgylv�k�hojZgu�
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[��baf_g_gb_f �gZijy`_gby �gZ�\uoh^_�j_ljZgkeylhjZ ��ma_e�ijb_fhi_j_^ZlqbdZ �k\yab�k�IID�
mklZgh\blv � g_h[oh^bfh_ � ^ey� nmgdpbhgbjh\Zgby � IID� gZijy`_gb_ � \oh^gh]h � kb]gZeZ � �ijb
ih^dexq_gghc �j_Zevghc �ebgbb �k\yab��

\�� ijh\_jdZ � nhjfbjh\Zgby � b� i_j_^Zqb � ba\_s_gbc � k� IID� q_j_a� j_ljZgkeylhj � gZ� IPG
\uihegy_lky �\�kh]eZkgh �jmdh\h^kl\Z �ih�wdkiemZlZpbb �gZ�dhgdj_lguc �ih^dexq_gguc �lbi�IID�d
j_ljZgkeylhjm �

��L_ogbq_kdh_�h[kem`b\Zgb_

����H[sb_�mdZaZgby

������ <k_� jZ[hlu�� k\yaZggu_ � k� l_oh[kem`b\Zgb_f �� j_fhglhf � b� baf_j_gb_f � iZjZf_ljh\
^he`gu�ijhba\h^blvky �h[mq_gguf �ki_pbZebklhf �

������ L_ogbq_kdh_ � h[kem`b\Zgb_ � ijh\h^blky � k� p_evx� h[_ki_q_gby � gZ^_`ghc � jZ[hlu
j_ljZgkeylhjZ �� L_ogbq_kdh_ � h[kem`b\Zgb_ � hkms_kl\ey_lky � h^gbf� h[mq_gguf � ki_pbZebklhf � b
bf_xsbf� K\b^_l_evkl\h � gZ� ijZ\h � h[kem`b\Zgby �� \u^Zggh_ � G<N� ³<_g[_kl � E�l�^�´�� eb[h� __
^be_jZfb �

����F_ju�[_ahiZkghklb

������ Ijb� ijh\_^_gbb � l_ogbq_kdh]h � h[kem`b\Zgby � j_ljZgkeylhjZ � g_h[oh^bfh � kh[ex^Zlv
ijZ\beZ �IMW�ba^����ILW�b�lj_[h\Zgby ��baeh`_ggu_ �\�i�������

����Ihjy^hd �l_ogbq_kdh]h �h[kem`b\Zgby

������ <k_� jZ[hlu�� k\yaZggu_ � k� l_oh[kem`b\Zgb_f �� j_fhglhf � b� baf_j_gb_f � iZjZf_ljh\
j_ljZgkeylhjZ ��\dexq_gguo �\�kbkl_fm �p_gljZebah\Zggh]h �gZ[ex^_gby ��^he`gu�ijhba\h^blvky �k
ij_^\Zjbl_evguf �m\_^hfe_gb_f �^_`mjgh]h �hi_jZlhjZ �gZ�IPG�h�gZqZe_ �b�aZ\_jr_gbb �jZ[hl�

������ Ih\k_^g_\guc � dhgljhev � aZ� nmgdpbhgbjh\Zgb_f � j_ljZgkeylhjZ � hkms_kl\eyxl
hi_jZlhju �IPG��dhlhju_�gZ[ex^Zxl �aZ�ihklmiZxsbfb �j_ljZgkeylhjZ �ba\_s_gbyfb ��ih�oZjZdl_jm
dhlhjuo �Z^fbgbkljZlhjhf �kbkl_fu�^_eZ_lky �aZdexq_gb_�h�_]h�bkijZ\ghklb �

������ J_]eZf_glgu_ � jZ[hlu� ijh\h^ylky � \� khhl\_lkl\bb � k� “Jmdh\h^kl\hf � ih� l_ogbq_kdhfm
h[kem`b\Zgbx �mklZgh\hd �hojZggh �ih`Zjghc �kb]gZebaZpbb ” �\�h[t_f_�lj_[h\Zgbc ��ij_^ty\ey_fuo
d�ijh\_^_gbx �“J_]eZf_glh\ �l_ogbq_kdh]h �h[kem`b\Zgby �ijb_fgh �dhgljhevguo �ijb[hjh\ �kj_^g_c
bgnhjfZpbhgghc �_fdhklb”.

����Ijh\_jdZ �jZ[hlhkihkh[ghklb �ba^_eby �ihke_ �l_ogbq_kdh]h �h[kem`b\Zgby

������ Ih� hdhgqZgbb � l_ogbq_kdh]h � h[kem`b\Zgby � j_ljZgkeylhj � ijh\_jyxl � gZ
nmgdpbhgbjh\Zgb_ ��Ijh\_jdZ �nmgdpbhgbjh\Zgby �\dexqZ_l�

Z�� ijh\_jdm � ijb_fZ �i_j_^Zqb � ba\_s_gbc � hl� IID� q_j_a� ijbf_gy_fu_ � \� j_ljZgkeylhj_
kf_ggu_ �fh^meb �

[��hijhk �gZijZ\e_gbc ��ih�dhlhjuf�[ueZ�\uy\e_gZ �g_mklhcqb\Zy �jZ[hlZ �IID�
\��ijh\_jdZ �nmgdpbhgbjh\Zgby �dghidb �³LZfi_j´�gZ�j_ljZgkeylhj_ �

��L_dmsbc�j_fhgl

���� L_dmsbc � j_fhgl� j_ljZgkeylhjZ � beb� _]h� fh^me_c � hkms_kl\ey_lky � \� mkeh\byo
ij_^ijbylby �ba]hlh\bl_ey �

��OjZg_gb_
���� Ijb[hju�� ihklmib\rb_ � gZ� kdeZ^� ^ey� ojZg_gby � kjhdhf� ^h� �� f_kyp_\ �� fh]ml� g_

jZkiZdh\u\Zlvky �
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����Ijb[hju�� ihklmib\rb_ � ^ey� [he__ � ^ebl_evgh]h � ojZg_gby �� ^he`gu� [ulv� ba\e_q_gu � ba
ljZgkihjlghc � lZju� b� ojZgblvky � \� ihlj_[bl_evkdhc � lZj_� \� mkeh\byo �� khhl\_lkl\mxsbo � ]jmii_
mkeh\byf �ojZg_gby ��E�ih�=HKL�������

����Ijb�ojZg_gbb �gZ�kl_eeZ`Zo �beb�ihedZo �ijb[hju �fh]ml�[ulv�keh`_gu�g_�[he__ ��q_f�\�ljb
jy^Z �ih�\ukhl_ ��ijb�wlhf�\�dZ`^hf�jy^m�^he`gh �[ulv�g_�f_g__�^_kylb �ijb[hjh\ ��Q_j_a�dZ`^uc
jy^�^he`_g �[ulv�ijheh`_g �kehc�]hnjbjh\Zggh]h �dZjlhgZ �ih�=HKL������

��LjZgkihjlbjh\Zgb_

����Mkeh\by �ljZgkihjlbjh\Zgby �^he`gu�khhl\_lkl\h\Zlv �
Z��ih�\ha^_ckl\mxsbf �debfZlbq_kdbf �nZdlhjZf �]jmii_ �mkeh\byf �ojZg_gby ���=HKL������

�aZdjuluc �ljZgkihjl ��
[��ih�\ha^_ckl\mxsbf �f_oZgbq_kdbf �nZdlhjZf �]jmii_ �K�=HKL�������
���� LjZgkihjlbjh\Zgb_ � jZaj_rZ_lky � `_e_agh^hjh`guf � beb� Z\lhfh[bevguf � ljZgkihjlhf

ijb�mkeh\bb �kh[ex^_gby �ijZ\be �b�lj_[h\Zgbc ��^_ckl\mxsbo �gZ�^Zgguo�\b^Zo�ljZgkihjlZ �

��K\_^_gby�h[�mlbebaZpbb

����M^Ze_gb_ �b�mlbebaZpby �hljZ[hlZ\rbo �k\hc�j_kmjk �Zddmfmeylhjh\ �^he`gZ �h[_ki_qb\Zlvky
aZdZaqbdhf �k�kh[ex^_gb_f �ijZ\be �mlbebaZpbb �ijh^mdlh\ ��kh^_j`Zsbo �k\bg_p �
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��Ijbeh`_gb_ �:
�h[yaZl_evgh_�

KljmdlmjgZy �ko_fZ�j_ljZgkeylhjh\
::>X�������������::>X���������������gZ����gZijZ\e_gby

Line [A, B]   O���³MUX”

[A, GND, B]     O���³RS485“

Data [0,1]

RS 232        O���³RS232”

d�IPG

D�\g_rg_fm
bklhqgbdm
we_dljhiblZgby����<

ATU-CPU

O���³%86´

ATU-DC

12 V,
G

12 V, GND

SEL[0/7]

RbgZ
mijZ\e_gby

d�j_ljZgkeylhjZf
jZkrbj_gby

::>X��������������

KF�
(kf_gguc
fh^mev�

ATU-GR1 ATU-GR4

GZ�djhkk�:LK
�d�:LK�
KR1-16
KR17-32
KR33-48
KR49-64

GZ�djhkk�:LK
�hl�Z[hg_glZ�

L1-16

       L49-64

KF�
(kf_gguc
fh^mev�

KF�
(kf_gguc
fh^mev�

 KF�
(kf_gguc
fh^mev�

O���³%86´
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Ijbeh`_gb_ �<

�h[yaZl_evgh_ �

KljmdlmjgZy �ko_fZ�j_ljZgkeylhjZ �::>X���������������gZ����gZijZ\e_gby

[A, GND, B] O���³RS485“

Data [0,1]

D�j_ljZgkeylhjm
::>X��������001

b�beb�
::>X��������������

D�\g_rg_fm
bklhqgbdm
we_dljhiblZgby����<

O���³%86´

O���³%86´ATU-DC

12 V,

12 V, GND

SEL[0/7]

RbgZ
mijZ\e_gby

KF�
(kf_gguc
fh^mev�

ATU-GR1 ATU-GR4

GZ�djhkk�:LK
�d�:LK�
KR1-16
KR17-32
KR33-48
KR49-64

GZ�djhkk�:LK
�hl�Z[hg_glZ�

         L1-16

L49-64

KF�
(kf_gguc
fh^mev�

KF�
(kf_gguc
fh^mev�

 KF�
(kf_gguc
fh^mev�
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Ijbeh`_gb_ �<

�h[yaZl_evgh_ �

KljmdlmjgZy �ko_fZ�fh^mey �$78�&38

Data 0

Data 1

DghidZ³LZfi_j́

DghidZ³Reset” Rx2

Tx2

Rx1

Lo�

HAM IAM

Mkljhckl\h

mijZ\e_gby

��K��

Ma_e�bg^bdZpbb

?�

?��

Ma_e�ijb_fh�i_j_^ZlqbdZ
k\yab�k�IID

R18

Mjh\_gv�i_j_^Zqb

Mjh\_gv�ijb_fZ

Lint A

Line B

Ma_e�ijb_fh�i_j_^ZlqbdZ
k\yab�k�IPG�ih�\u^_e_gghc

ebgbb
T26

R26
Mjh\_gv�i_j_^Zqb

Mjh\_gv�ijb_fZ

Ma_e�bgl_jn_ckZ�RS232

TxD

RxD

GND

RbgZ�mijZ\e_gby

KlZ[bebaZlhj���<

Hl�\g_rg_]h�bklhqgbdZ
we_dljhiblZgby
gZijy`_gb_f����<

��<

GNDFU1 “500 f:”

T18
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Ijbeh`_gb_ �=

�h[yaZl_evgh_ �

KljmdlmjgZy �ko_fZ�fh^mey �$78�/,1

RL LIN[0/7]

ESLIN[0/7]

1
9

10 10

11

8
9
10
18

Data 1

“Fh^mev�\u[jZg´

D�

D���

D���

Mkljhckl\h
mijZ\e_gby

��K��

Data 0Ma_e�k\yab
k�rbghc
^Zgguo

+
?ebg�

-

Baf_jbl_ev
iZjZf_ljh\
ebgbb

D
Ebgby��:
��d�:LK�

Ebgby��:��hl
IID

Ebgby��;
��d�:LK�

Ebgby��; hl
IID IM

D���

DZgZe��Ebgby��:
��d�:LK�

Ebgby��:��hl
IID

Ebgby��;
��d�:LK�

Ebgby��; hl
IID

1-8

DZgZe�1

      R1      R2

SEL
:>���@

RbgZ
mijZ\e_gby Rbgguc

nhjfbjh\Zl_ev

C1
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Ijbeh`_gb_ �>

�h[yaZl_evgh_ �

KljmdlmjgZy �ko_fZ�fh^mey �$78�$7/

SEL

:>���@

RbgZ
mijZ\e_gby

Rbgguc
nhjfbjh\Zl_ev

8

1

Data 1

“Fh^mev�\u[jZg´

Mkljhckl\h
mijZ\e_gby���K��

Data 0
Ma_e�k\yab
k�rbghc
^Zgguo

Ebgby��;
�d�:LK�

Ebgby��:�hl
IID

Ebgby��:
��d�:LK�

Ebgby��; hl
IID

JZa^_ebl_evguc
ljZgknhjfZlhj

DZgZe�1

Nbevlj

DhffmlZlhj

Ebgby��;
�d�:LK�

Ebgby��:�hl
IID

Ebgby��:
��d�:LK�

Ebgby��; hl
IID

JZa^_ebl_evguc
ljZgknhjfZlhj

DZgZe�8

Nbevlj

Ijb_fgh�
i_j_^Zxs_
_
mkljhckl\h

ES

I_j_^Zxs__
mkljhckl\h
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Ijbeh`_gb_�?
�h[yaZl_evgh_�

KljmdlmjgZy�ko_fZ�fh^mey�$78�0)

8
9

1

9     9
Data 1

“Fh^mev�\u[jZg´

Data 0

RbgZ�mijZ\e_gby

Ebgby��;
�d�:LK�

Ebgby��:�hl
IID

Ebgby��:
��d�:LK�

Ebgby��; hl
IID

JZa^_ebl_evguc
ljZgknhjfZlhj

DZgZe�1

Nbevlj

DhffmlZlhj

Ebgby��;
�d�:LK�

Ebgby��:�hl
IID

Ebgby��:
��d�:LK�

Ebgby��; hl
IID

JZa^_ebl_evguc
ljZgknhjfZlhj

DZgZe�8

Nbevlj

DexqSEL

:>���@

ES
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Ijbeh`_gb_�@
�h[yaZl_evgh_�

I_j_q_gv�kb]gZeh\�gZ�dhglZdlZo�kh_^bg_gbc�j_ljZgkeylhjZ

LZ[ebpZ�@���&h_^bgbl_eb�^ey�ih^dexq_gby�\oh^ysbo�ebgbc�hl�Z[hg_glh\�/����������/�������/�������/�����
�;����;����O����O���

DhglZdl Kb]gZe DhglZdl Kb]gZe

1 Ebgby����[��$ 20 Ebgby����[��;
2 Ebgby����[��$ 21 Ebgby����[��;
3 Ebgby����[��$ 22 Ebgby����[��;
4 Ebgby����[��$ 23 Ebgby����[��;
5 Ebgby����[��$ 24 Ebgby����[��;
6 Ebgby����[��$ 25 Ebgby����[��;
7 Ebgby����[��$ 26 Ebgby����[��;
8 Ebgby����[��$ 27 Ebgby����[��;
9 Ebgby����[��$ 28 Ebgby����[��;
10 Ebgby�����[��$ 29 Ebgby�����[��;
11 Ebgby�����[��$ 30 Ebgby�����[��;
12 Ebgby�����[��$ 31 Ebgby�����[��;
13 Ebgby�����[��$ 32 Ebgby�����[��;
14 Ebgby�����[��$ 33 Ebgby�����[��;
15 Ebgby�����[��$ 34 Ebgby�����[��;
16 Ebgby�����[��$ 35 Ebgby�����[��;
17 - 36 -
18 - 37 -

LZ[ebpZ�@���&h_^bgbl_eb�^ey�ih^dexq_gby�bkoh^ysbo�ebgbc�gZ�:LK�.5������.5�������.5�������.5�����
�;����;����O����O���

DhglZdl Kb]gZe DhglZdl Kb]gZe
1 DJ����[��$ 20 DJ����[��;
2 DJ����[��$ 21 DJ����[��;
3 DJ����[��$ 22 DJ����[��;
4 DJ����[��$ 23 DJ����[��;
5 DJ����[��$ 24 DJ����[��;
6 DJ����[��$ 25 DJ����[��;
7 DJ����[��$ 26 DJ����[��;
8 DJ����[��$ 27 DJ����[��;
9 DJ����[��$ 28 DJ����[��;
10 DJ�����[��$ 29 DJ�����[��;
11 DJ�����[��$ 30 DJ�����[��;
12 DJ�����[��$ 31 DJ�����[��;
13 DJ�����[��$ 32 DJ�����[��;
14 DJ�����[��$ 33 DJ�����[��;
15 DJ�����[��$ 34 DJ�����[��;
16 DJ�����[��$ 35 DJ�����[��;
17 - 36 -
18 - 37 -
19 - - -

Ijbf_qZgb_�±�<�lZ[ebpZo�@����@���i_j_f_ggZy�³o´�ijbgbfZ_l�agZq_gby�
[� ���ijb�\uqbke_gbb�gZijZ\e_gby�gZ�kh_^bgbl_eyo�/������.5�����
o� ����ijb�\uqbke_gbb�gZijZ\e_gby�gZ�kh_^bgbl_eyo�/������.5������
o� ����ijb�\uqbke_gbb�gZijZ\e_gby�gZ�kh_^bgbl_eyo�/������.5������
o� ����ijb�\uqbke_gbb�gZijZ\e_gby�gZ�kh_^bgbl_eyo�/������.5������
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LZ[ebpZ�@���&h_^bgbl_ev�³56���´�O���̂ ey�ih^dexq_gby�bgl_jn_ckZ�56���

DhglZdl H[hagZq_gb_�p_ib�bgl_jn_ckZ

1 -
2 5['��ijbgbfZ_fu_�^Zggu_�
3 7['�i_j_^Z\Z_fu_�^Zggu_�
4 DTR
5 *1'��ko_fgZy�a_fey�

6 DSR
7-9 G_�bkihevamxlky

Kh_^bgbl_ev�j_ljZgkeylhjZ
³56���´�O��

Kh_^bgbl_ev�KHF�
IW<F��SPIN PCO)

H[hagZq_gb_
p_ib�bgl_jn_ckZ

DhglZdl DhglZdl H[hagZq_gb_
p_ib

bgl_jn_ckZ
RxD 2 2 RxD
TxD 3 3 TxD
DTR 4 4 DTR
GND 5 5 GND
DSR 6 6 DSR
RNS 7 7 RNS
CTS 8 8 CTS

Jbkmghd�@���Ko_fZ�kh_^bgbl_evgh]h�dZ[_ey

LZ[ebpZ�@���&h_^bgbl_ev�³08;´�O���̂ ey�ih^dexq_gby�j_ljZgkeylhjZ�d�mkljhckl\m�imevlh\hfm
hdhg_qghfm�gZ�IPG�ih�\u^_e_gghc�l_e_nhgghc�ebgbb

DhglZdl Kb]gZe

1 Ebgby�:
2 Ebgby�;

LZ[ebpZ�@���&h_^bgbl_ev�³56���´�O���̂ ey�ih^dexq_gby�bgl_jn_ckZ�56���

DhglZdl Kb]gZe

1 Ebgby�:����
2 *1'��ko_fgZy�a_fey�
3 Ebgby�;����

LZ[ebpZ�@���&h_^bgbl_eb�³%86´�O����O���̂ ey�ih^dexq_gby�j_ljZgkeylhjh\�jZkrbj_gby
DhglZdl Kb]gZe DhglZdl Kb]gZe

1 *1'�ko_fgZy�a_fey� 14 *1'�ko_fgZy�a_fey�
2 b8 15 B9
3 12 V 16 12 V
4 A1 17 A0
5 A3 18 A2
6 A5 19 A4
7 A7 20 A6
8 B0 21 A8
9 B2 22 B1
10 B4 23 B3
11 B6 24 B5
12 Data 0 25 D7
13 Data 1 - -
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Jmdh\h^kl\h�ih�wdkiemZlZpbb

Ijbeh`_gb_�B
����������h[yaZl_evgh_ �

Ko_fZ�ih^dexq_gby�j_ljZgkeylhjh\�gZ�_fdhklv�����gZijZ\e_gbc

Ijbf_qZgby
��<dexq_gb_�j_ljZgkeylhjZ �::>X�������������::>X����������������f_`^m�j_ljZgkeylhjZfb

jZkrbj_gby�::>X���������������\�p_ib�kh_^bg_gbc ��³%86�%86´�fh`_l�[ulv�ijhba\hevguf�
��DZ`^hfm�\dexq_gghfm�\�p_iv�j_ljZgkeylhjm �gZ�fh^me_�$78�'&�\�khhl\_lkl\bb �k�lZ[ebp_c �B��

^he`_g�[ulv�mklZgh\e_g �g_ih\lhjyxsbcky �Z^j_k��:^j_k�mklZgZ\eb\Z_lky �i_j_dexqZl_e_f�

LZ[ebpZ�B��

:^j_k Ghf_j�juqZ`dZ
�<dexq_g���iheh`_gb_�21� :^j_k

Ghf_j�juqZ`dZ
�<dexq_g���iheh`_gb_�21�

j_ljZgkeylhjZ 1 2 3 4 J_ljZgkeylhjZ 1 2 3 4

1 <de� - - - 5 <de� - <de� -

2 - <de� - - 6 - <de� <de� -

3 <de� <de� 7 <de� <de� <de� -

4 - - <de� - 8 - - - -

O���³BUS”
O�8 “BUS”

J_ljZgkeylhj
::>X������������beb
::>X��������������

O���³BUS”
O�8 “BUS”

J_ljZgkeylhj
::>X��������������

O���³BUS”
O�8 “BUS”

J_ljZgkeylhj
::>X��������������

O���³BUS”
O�8 “BUS”

J_ljZgkeylhj
::>X��������������

Bklhqgbd
we_dljhiblZgby

���<

GND
+12 V

Bklhqgbd
we_dljhiblZgby

���<

GND
+12 V

Bklhqgbd
we_dljhiblZgby

���<

GND
+12 V

Bklhqgbd
we_dljhiblZgby

���<

GND
+12 V

DZ[_eb�lbiZ�³BUS-BUS”



J_ljZgkeylhj�©>mgZc�Jª <_g[_kl�E�l�^�
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Ebkl�j_]bkljZpbb�baf_g_gbc

Ghf_jZ�ebklh\��kljZgbp� <k_]h <oh^ysbc
Baf� Baf_g_g�

guo
AZf_g_g�
guo

Gh\uo :ggmebjh�
\Zgguo

ebklh\
�kljZgbp��\
^hdmf_gl_

Ghf_j
^hdm�
f_glZ

ghf_j
khijh\h^bl �
^hdmf_glZ

Ih^i� >ZlZ


